





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

Leabl0 OCBOEHUS TUCHMIUIMHBI «AHAIMTUYECKAss XUMHSD» SABIsETCS (HOPMUPOBAHHE
KOMIUIEKCa 3HAHUN O MPUHLUIIAX, METOAaX aHAUTUYECKOW XUMUU U MPAKTUYECKUX HABBIKOB B
MMPOBCACHUHN XUMHNYCCKUX aHAJIN30B.

3agayu AUCHMILINHBI:

— BIIQJICHHE METO/IaMu 0TOOpa Mpo0 U MPOBEICHUSI XMMHUKO-aHATUTHUECKOTO aHAIM3a BPE.I-
HBIX BBIOPOCOB B OKPYXKAIOIIYIO CPey, TEOXUMHUYECKUX HCCIeAOBaHUN, 00pabOTKH, aHaIN3a U
CUHTE3a MPOU3BOJICTBEHHOM, TIOJICBOM M JTAOOPATOPHON IKOJIOTUYECKOW HH(OpPMAIIH, METO1a-
MU COCTaBJIEHHUSI SKOJOTMYECKHX M TEXHOTEHHBIX KapT, cOopa, oOpabOTKH, cucTeMaTH3alluy,
aHaynm3a uHpopMaiuu, GopMupoBaHus 0a3 JaHHBIX 3arPS3HEHUS OKPYKAIOIICH Cpejbl, MEeTO1a-
MU OLIEHKHM BO3JICHCTBHUSI Ha OKPY>KAIOLIYIO CPEAY, BBIABIATH MCTOYHUKH, BUABI M MacIITaObl
TCEXHOI'CHHOI'O BOSHCﬁCTBHﬂ..

2 llepeyenb NMJAHHPYEMBIX pe3yJIbTATOB O0y4YeHHSI MO JUCHUILINHE, COOTHECEH-
HBIX C IVIAaHUPYeMBbIMH pe3ybTaTamu ocsoenusi OIIOII BO

B pesynbTate OCBOCHHUS TUCIMILIMHBI «AHAIUTHYECKAs XUMUSI» (HOPMUPYIOTCS CIICAY-
OIMEC KOMIICTCHIIUN

[1K-2 — Bagenune meronamMu oTOopa Mpod U MPOBEACHUS XMMHUKO-aHAIUTHYECKOTO aHa-
JM3a BPEIHBIX BEIOPOCOB B OKPYXKAIOIIYIO CPEIy, FTEOXUMUYCCKUX HCCIEIOBaHUN, 00pabOTKH,
aHaJiM3a ¥ CHUHTE3a MPOU3BOJICTBEHHOM, MOJICBOW W JIAOOPATOPHOU IKOJOTHUYECKOW WH(OpMa-
[IMU, METOJJAMHU COCTABJICHUS PKOJIOTMUYECKUX M TEXHOTEHHBIX KapT, cOopa, 00pabOTKH, CUCTe-
MaTH3alluy, aHaiu3a uHpopmaimu, GOPMHUPOBaHUs 0a3 NAHHBIX 3arpsSI3HECHUS OKpYIKAroIlleH
Cpcabl, MCTOAAMHU OLUCHKH BO3I[€I\/JICTBI/I$I Ha OKPYKaromyro Cpcay, BbISABIAThL HCTOUHHUKHU, BUJBI U
MacIITadbl TEXHOT€HHOTO BO3/CHCTBHUS.

3 MecTto qucuuniussl B crpykrype OIIOII BO
«AHanUTHYECKas XUMMsD) sIBIsieTca AucuMIuIMHON BapuatuBHoi yactu OIIOIT BO non-
rotoBku oOyuaronuxcs o HanpapieHuto 05.03.06 Dkonorus u mpUpoOIONOIL30BaHUE, HATIPAB-

JICHHOCTD «KOJIOTHS U MMPpUPOAOII0JIb30BAHUC).

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

Bunasr yue6HoM paboTh Obmem, 1acos
Ounas 3aouHas
KonrakTHas padora 55
B TOM YHCIIE:
— ayJUTOPHAs 110 BUaM YIeOHBIX 3aHATHI 54
— JIGKIIUU 22
— MpaxkTHIecKue (J1abopaTopHEIe) 32
— BHEAYJUTOpHAs
— 3a4eT 1
— 9K3aMeH
—3aliTa KypCOBBIX paboT (IPOEKTOB)
CamocrosiTejibHas padoTa 17
B TOM YHCIIE:
— KypcoBas paboTa (IpoeKT) —
— MPOYME BUJIbI CAMOCTOSITEIEHON PabOTHI 17
\ HUToro no ucuMILINHE \ 7212 \




5 Copep:kanue QU CHUNITHHBI

Ilo uroram nzy4yaemMoi AUCHUIIIIMHBI O0OYyUYaAIOLUECS CHAIOT 3aUET
JucuunnmHa nzydaercs Ha 1 Kkypce, B 2-M ceMecTpe.

Conep:kaHue U CTPYKTYpa AMCUUIJIMHBI 110 04HO opme 00yueHMsI

Bunel yueGHOI paboThl, BKIIIOYAsi CAMOCTO-
ATENbHYIO paboTy CTYICHTOB U TPYI0EM-

o]
2E |,
Ne =5 | S KOCTb (B Yacax)
y Tema. OCHOBHBIE BOIIPOCHI &5 1S - Sopa- -
/i S 2|5 MPAKTH nabopa CamMocCTO
&z |© fIere YecKue TOpPHBIE ATeabHas
o = T sanstus | samstus pabora
OCHOBHBIC TIOHSTHS, METOIBI,
3a[a4l aHAIUTUYECKOW XUMUHU.
1 | OcHoBHI KadecTBeHHOTO aHanu- | [1IK-2 | 2 2 - 4
3a. KonuuecTBeHHBbIN aHanus,
KJIACCU(UKALIUS €r0 METOJIOB.
KauectBennnie peakuuu. Kage-
2 | ctBeHHbIN aHamM3 cMecu cyxux | [IK-2 | 2 2 - 4 2
COJICH.
['paBUMeTpHYECKUd aHAIU3, €TO
CYIIHOCTh U MeTofbl. Ompee-
3 | nenue Bnaru u cyxoro Beme- | [1K-2 | 2 2 - 2 2
CTBa B PACTUTEIBHBIX CHCTE-
Max.
Tutpumerpuueckuin aHanus,
4 | OCHOBHBIC TOHATHS, TEPMUHBL | 1o o | 5 9 ) 4 9
TUTPUMETPUH. METOABl THUTpPH-
METPHUUYECKOTO aHAIN3a
KucnorHo-ocHoBHOE anuIu-
METPUUYECKOE TUTPOBAHUE.
5 | Onpenenenne rtuapokapOonar- | I1IK-2 | 2 2 - 2 2
HOUM MIETOYHOCTU BOJBI AllU]IU-
METPUYECKUM TUTPOBAHHEM.
Teopuss ~ KHCIOTHO-OCHOBHBIX
6 | mungukaropoB. Kpusbeie tutpo- | [IK-2 | 2 2 - 2
BaHUSI.
AJKanMMeTpU4ecKkoe TUTPOBA-
7 | HHE [P ONPENENEHHN OPratu- | o 5 | 5 9 i 4 9
YECKOW KHCJIOTHI B €€ TeXHHUYE-
CKuX oOpasIax.
Komnekconomerpruueckoe
TuTpoBaHue. KoMIUIEeKCOHBI —
TUTPAHTHI ¥ UHJIAKATOPBl KOM-
8 | mnexconomerpuu. Ompenene- | [IK-2 | 2 2 - 2 2
HHe oOmel »XECTKOCTH BOJbI
METOJIOM  KOMIUJICKCOHOMETPHU-
YECKOr0 TUTPOBAHUS
9 OKHCIIUTENBHO- k-2 | 2 2 ) 4 2

BOCCTaAaHOBHUTCIIbHOC TUTPOBA-
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0 Bunpsl yaeOHOM pabOThI, BKIIOYAsi CAMOCTO-
o)
S 5 | o ATenbHYIO paboOTy CTYIEHTOB U TPYIOEM-
3 =
=5 | g KOCTH (B 4acax)

Tema. OcHOBHBIE BOIIPOCHI &5 &
S 2| 8| ek npakTu- | Jabopa- | caMocCToO-
gz | © YecKue TOPHBIE | ATEIbHAs
& 2 umn

3aHATHS | 3aHATUS pabora

nue (Pemoxcmerpus) Ilepman-
raHaTOMETPUYECKOEe OImpeaese-
HHUE JKelie3a B PACTBOpPE COJIH
Mopa.

Mertonel mpobOooTOOpa M IPO-
oomoaroroBku .Ot6op  mpob
IPUPOJHBIX OOBEKTOB, TPAHC-
10 | moprupoBka, xpaHeHue, mon- | [IK-2 | 2 2 - 2 2
TOTOBKA K XUMHUYECKOMY aHAJIH-
3y. OcCHOBHbBIE METOJIbI pa3jie-
JICHUS] U KOHIIEHTPUPOBAHUS:

MeTtposiorust B aHaTUTHYECKOMN
XUMHH, CTaTHCTUYECKas o0pa-
00TKa pe3ylnbTaTOB aHalIM3a
Mertpoiioruueckue XapakTepu-

11 IK-2 | 2 2 - 2 1
CTUKHM MeTonoB aHaim3a. Kpu-
TEpUN BOCIPOU3BOJUMOCTH pe-
3ynbTaToB. Buael mnorpeniHo-
CTel U CroCOOBI UX yueTa.
UTOTO | 22 | - | 3% | 17

Coaep:kaHue U CTPYKTYpa THCHUILINHBI: JIA0OPATOPHbIE 3aHATHS MO 0YHOH (opme
00yueHust

@]
2 E
sl e
Ne > o | 9 | JlJabopaTopHbIe
Tema. OcHOBHBIE BOIIPOCHI £ 5 S
n/m S 2 5 | 3aHATHA, 4ac
o = @)
o' 8
S =
1 AHaIUTUYECKHE pEaKIMM Ha HOHBIL: K", NH,", Mg2+ | r-2 |2 9
NO;, SO4*, CI', PO,° CO;3”.
2 | KauecTBeHHBIN aHAJIN3 CMECH CYXUX COJIEH. IK-2 | 2 2
3 | 'paBuMeTpHUCCKUN aHAIH3. IK-2 | 2 2
4 | Onpenenenue BIAKHOCTH 3€pHA MIIIEHUIIBI. IK-2 | 2 2
5 AUUIUMETPUYECKOE TUTPOBAHUE, TUHTPAHTHI U HHIUKATO- -2 | 2 5
pbl. Pemienune 3amay.
6 Omnpenenenue ruIpokapOOHATHON METOYHOCTH BOJIBI. IK-2 | 2 2
AJKaTMMETpUYeCKOe THUTPOBAaHWE, TUTPAHTHI W WHJUKA-
7 b P > THIP A MK-2 | 2 2
Topsl. Pemenue 3amau.
OnpeneneHne OPraHUYECKON KHUCIOTHI B €€ TEXHUYECKUX
8 pell P MK-2 | 2 2
oOpa3siax.
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Z E
sl e
Ne 2 9 | JIab e
Tema. OCHOBHBIE BOIIPOCHI 5 % g ADOPATOPHbI
1/ S 2 5 | 3amsaTus, gac
o = O
o' 5
g =
9 Komnoksuym: «KucinotHo-oCHOBHOE TUTpoBaHuey. IIpa- nk-2 | 2 5
BUJIA TOJ00pa TUTPAHTA U UHIUKAaTOpa. Pacyérel.
10 KomriekconomeTpuyeckoe TUTPOBAaHUE, TUTPAHTHI, HH- k-2 | 2 9
JTUKATOPBI.
11 | Onpenenenne oOIIEH )KECTKOCTH BOJIBI. [IK-2 | 2 2
12 [TepmanraHaTOMETpUYECKOE TUTPOBAHWE, TUTPAHTHI, WH- k-2 | 2 9
JTMKATOPBL.
13 | Onpenenenue xenesa (11) B pactBope comu Mopa. IK-2 | 2 2
14 | Metoapl mpo6ooTOOpa U MPOOOIIOATOTOBKH. IK-2 | 2 2
15 Bunsl norpemiHoctei U crocoOs! ux ydera. Pemenue 3a- nk-2 | 2 5
Jau.
16 | 3ammra 1a00paTOPHBIX PadOT IK-2 | 2 2
Hroro ‘ 32 ‘

6 IlepevyeHb y4eOHO-MeTOAMYECKOr0 ofecreyeHHs JII CAMOCTOSITEbHON PaGoThI
00y4YaKOIIUXCS M0 TUCIHILINHE

MeToauyeckue yKkazaHus (1J151 CAMOCTOATEIbHO padoThI)

1. AnekcangpoBa, 3. A. MynbTuMenuiiHbie JNEKIUU MO aHATUTHYECKON XMUMHH AJIS CTY-
JIEHTOB, 00YYAIONIUXCSL TIO CHEll. «IKOJOTUS U MPUPOJIONIOIb30BAaHUEY: DIEKTPOHHOE Yy4eOHOe
nocobue. / 3. A. AnekcangpoBa. — Kyol'AY, 2013. Pexum  pocryma:
https://edu.kubsau.ru/file.php/105/Multimed._lekcii_po_analit._khimii_dlja_spec. EHkologija_a
vtor_Aleksandrova_EH.A.pdf.

2. Anexcannposa 3. A., Haymosa I'. M. YueOHoe mocobue 1o HeopraHu4ecKoil 1 aHaJINTH-
YEeCKOM XMMHU Ui CAaMOCTOSATENbHOM paboThl CTYAEHTOB 3KOHOMHYECKOTO U OMOJIOrMYEeCKOro
(bakynpTeTOB JHEBHOTO M 3a04Horo otaeneHuii. — Kpacunomap: M3n-so KyoI'AY, 2010.
https://edu.kubsau.ru/file.php/105/KHimija_neorganicheskaja i_analiticheskaja_var_7_plodfak
538445 vl _.PDF

3. Aunekcanzaposa D. A., I'aiinykosa H. I'. Xpomarorpaduueckuii aHaau3 B arpoIsKoyIoruu /
DIIEeKTPOHHOE yaeOHoe mocoome.— Kpacnomap: KyOl'AY, 2013. Pexum npocryma:
https://edu.kubsau.ru/file.php/105/Uch_posobie 567911 vi1_.PDF

4. TaiinykoBa H. I'., CunopoBa U. U. «OcHOBHBIE MOHATHS TUTPUMETPUUYECKOTO aHAIHU3a.
—Kpacnonap: Uzn-so KyoI'AY, 2008 — 42 c. Pexxum goctyna: 6ubanorexa kadenpsl.

5. TamgykoBa H. I'., Cumnopoa U. U. «KucnoTtHO-OCHOBHOE THUTpOBaHHE». — KpacHomap:
Wzn-Bo Kyol'AY, 2008. — 53 C.
https://kubsau.ru/upload/iblock/cce/cceda6a73ea50350aac430084d09a953. pdf

6. Kaiiropomosa E. A., Cunoposa U. U., Komenenxo H. A., Kocsrnok H. E. Heopranuue-
CKasd U aHAJIUTHUYCCKAasd XUMUH. TeOpeTI/I‘-IeCKI/Ie OCHOBBI ¥ 3a/laHUA [JIA KOHTPOJIbHBIX pa60T. —
Kpacnonap: W3n-Bo KyoI'AY, 2011.
https://edu.kubsau.ru/file.php/105/02_Neorganicheskaja_i_analiticheskaja_khimija. Uch.-
metod. posobie dlja_studentov_veterinarnogo_fakulteta.pdf

7. Kaitropogosa E.A., Cunoposa U.U., Komenenko H.A., Kocsnok H.E. Teopernueckue
OCHOBBI 1 UHIWBUAYAJIBHBIC 3aJIaHUSA 110 HGOpFaHI/I‘ICCKOI\/II U aHAJIUTAYECKOU XUMHUHU. — KpaCHO-
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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_neorganicheskaja_i_analiticheskaja_var_7_plodfak_538445_v1_.PDF
https://edu.kubsau.ru/file.php/105/KHimija_neorganicheskaja_i_analiticheskaja_var_7_plodfak_538445_v1_.PDF
https://edu.kubsau.ru/file.php/105/Uch_posobie_567911_v1_.PDF
https://kubsau.ru/upload/iblock/cce/cceda6a73ea50350aac430084d09a953.pdf
https://edu.kubsau.ru/file.php/105/02_Neorganicheskaja_i_analiticheskaja_khimija._Uch.-metod._posobie_dlja_studentov_veterinarnogo_fakulteta.pdf
https://edu.kubsau.ru/file.php/105/02_Neorganicheskaja_i_analiticheskaja_khimija._Uch.-metod._posobie_dlja_studentov_veterinarnogo_fakulteta.pdf

Jap: N3n-Bo Kyol'AY, 2013. Pexum J0Tyma: —
https://edu.kubsau.ru/file.php/105/03 03.07.13/16 Teoreticheskie osnovy i individualnye zada
nija po neorganicheskoi i analiticheskoi khimii.KaigorodovaEA Sidorovall KoshelenkoNA.

pdf.

7 DOoH/ OLIEHOYHBIX CPEICTB J1JIsl MPOBeIeHUsI MPOMEKYTOUHOM aTTecTaluu

7.1 IlepeyeHb KOMIIETEHIIHII ¢ yKa3aHHeM 3TanoB X (OPMUPOBAHHUs B Mpolecce
ocoenus OIIOII BO

Oranel popMUPOBAHUS U MPOBEPKH YPOBHA CHOPMHPOBAHHOCTU KOMIIE-

Howmep cemectpa*™ .
P P TEHIMI 10 AMCLUUIIMHAM, IpakTHKaM B nponiecce ocBoenus OIIOIT BO

[1K-2 — Bnamenue MeronaMu OTOOpa MpoO M MPOBEACHUS XMMHKO-aHAJUTHYECKOrO aHajan3a
BPEIHBIX BBIOPOCOB B OKPYKAIOIIYIO CPEy, TEOXUMUYECKUX MCCIeIOBaHUN, 00pabOTKH, aHATH-
3a U CHHTE3a MPOU3BOJICTBEHHOM, MOJIEBOI U 1a00paTOPHOI IKOJIOrHYeCcKOi MHPOpMAIUH, Me-
TOJIaMU COCTAaBJIEHMsI SKOJIOTMUECKUX U TEXHOTE€HHBIX KapT, cOopa, cucreMaTH3alluu, aHajau3a
uHpopmanuu, popmupoBaHus 0a3 JaHHBIX 3arPS3HEHUS OKPYXKAIOIIEH cpeibl, MEeTOIaMU OIICH-
KM BO3JCHCTBHUS Ha OKPYXKAIOIIYIO CPEAY, BBISBISATh UCTOYHHUKHU, BUIBI U MACIITaObl TEXHOTEH-
HOT'O BO3JICHCTBUSL.

1 b1.B.04 Dkonorudeckoe kaprorpadgupoBaHue
2 b1.B.JIB.03.01 AHanuTH4deckas XuUMHs
2 b1.B.JIB.03.02 AHamuTH4YecKrii KOHTPOJIb OOBEKTOB OKPYXKAIOIICH cpe-
bl
2,4 b2.B.01.01 IIpakTuka mo moiy4eHHIO MEPBUYHBIX MPOPECCHOHANBHBIX

YMeHI/Iﬁ " HAaBBIKOB, B TOM YHUCJIC IICPBUYIHBIX YMGHI/Iﬁ 1 HaBbIKOB HAay4-
HO'HCCHCHOB&TCHBCKOﬁ JACATCIIBHOCTH

4-5 b1.5.08 I'MIC B 3k050TMU ¥ IPUPOAOIIOJIH30BAHUN

5 b1.B.21 Onenka Bo31eMCTBUS Ha OKPYKAIOILYIO CPEY

5 b1.B.JZIB.05.01 ®u3uko-xuMuuecKrue METO bl aHAIH3a

5 b1.B.JIB.05.02 MHCcTpyMEHTaNbHbIE METOABI AaHAIN3a B MOHUTOPUHIE
00BEKTOB OKPYKAIOIIEH CpeJIbl

6 b1.B./IB.02.01 TexHoreHHbIe CUCTEMBI U HKOJIOTHYECKUN PUCK

6 b1.B.JZIB.02.01 TexHoreHHsble CUCTEMbI YpOAHUCTUYECKUX TEPPUTOPUI

2,6 b2.B.02.01 IIpaktuka mo MOJy4EeHHIO NMPO(HECCHOHAIBHBIX YMEHHUH U

OIbITa NPOPECCUOHANBHOMN AESITEIbHOCTH

8 b2.B.02.02 Ilpenauninomuas npakTuka

8 b3.5.01 3ammra BeIMyCKHOW KBaTH(PUKAIIMOHHOMN padoThl, BKIIIOYAsK MMOJ-

T'OTOBKY K 3alIUTC U NPOUCAYPY 3alIUThI

*Homep cemecTpa COOTBETCTBYET 3Tany (POpMUPOBAHHS KOMIIETEHIIH



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

7.2 Onucanue NMokKa3arteJieil U KpUTepueB OLeHUBAHUS KOMIIETEHIUI HA Pa3IU4YHbIX 3Ta-
nax ux popMHpoOBaHHUs, ONIMCAHHNE IIKAJIbI OLlCHUBAHUSA

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

YpoBEeHb OCBOCHHUS

HEYJIOBJIE-
TBOPHUTEIHHO
(MUHUMATB-
HBIN HE J10-
CTUTHYT)

yIIOBJIETBOPH-

TEJIbHO MUHH-

MaJibHbIN (T10-
POTOBBI)

XOPOIIO
(cpenuuit)

OTIIUYHO
(BBICOKMIN)

Orenounoe
CPEICTBO

IIK-2 — B1ageHue MeToaMu 0TOOpPA NMPOO6 ¥ NMPOBeIeHUsA XHMUKO0-AaHAJIUTHYECKOT0 aHAJIH-
3a BpeHbIX BLIOPOCOB B OKPY:KAIOIIYIO CPeAy, FeOXUMHYECKHX UCC/IeI0BaHui, 00padoTKu,
aHAJM3a M CHHTEe3a NMPOU3BOJACTBEHHOM, IM0JIeBOi U JIA0OPATOPHON IKOJOTHYECKOW HMH-
(¢opmaunu, MeTOIAMHU COCTABJIEHHS IKOJOTHYECKHX U TEXHOTeHHBIX KapT, cOopa, cucre-
MaTH3aUMHU, aHAIu3a uHpopManuu, popMupoBaHus 06a3 JaHHBIX 3arpsi3HEHHUS OKPY:Kal0-
el cpeabl, METOAAMHU OLIEHKH BO3/1€HCTBHA HA OKPYKAIOUIYI0 Cpely, BHISIBIATH MCTOY-
HHUKH, BUJbI 1 MACIITA0bI TEXHOT€HHOI'0 BO3/1eliCTBHSI.

3HATD: YpoBeHb MuHUMaITBHO YpoBeHb YpoBeHb
OCHOBHEIC 3HAHUU HUXKE | JOILYCTUMBIN 3HaHUM B | 3HAHHUH B
IPUYUHBl W3- | MUHUMAJIb- yYpOBEHb  3Ha- | 00bEME, o0veme, co-
MeHeHus (u- | HBIX Tpedo- HUM, JTONYIIEHO | COOTBET- OTBETCTBYIO-
3HUKO- BaHWM, UME- | MHOTO HETPY- | CTBYIOIIEM | IIEM po-
XHUMUYECKHX | JIM MECTO OBIX OLINOOK nporpamMme | rpaMme IMoJI-
CBOICTB Ma- | rpyOble MOJArOTOB- | FTOTOBKH, 0€3
TEepPHUaJIOB, OIIINOKHU KH, JOMy- | OIHOO0K
151691 (S 05051 u IIEHO HeE-
BCIISCTB CKOJIBKO

HerpyObIX

OIINOOK
YMETh: IIpu  pemwre- | [IponemoH- IIpone- IIponeMoH-
MPOU3BOJUTH | HUU CTaH- | CTPUPOBAHBI MOHCTpPH- CTPUPOBAHBI
naboparop JApTHBIX 3a- | OCHOBHBIE yMeE- | pOBaHbI BCE | BCE  OCHOB-
HbIE  HWCCTE | a4 HE TpO- | HUsS, pEIIeHBbl | OCHOBHBIE | HBIE YMEHWS,
JIOBaHUA, 3a | IEMOHCTpH- TUIIOBBIE 3a/1a- | YMEHUS, pelieHsl  Bce
MEphl, aHHa | pOBAaHbl OC- | YA C HErpYyOBI- | peueHbI OCHOBHEIE
a3l 0TOO | HOBHBIE yMe- | MU OIIMOKaMH, | BCE OCHOB- | 337]a4d C OT-
paHHBIX TpHU | HUS, WMENIH | BBITIOJHEHBI BCE | HBIC 3a/1a4ul | JETbHBIMHU
POIHBIX 00- | MECTO  Tpy- | 3aJaHUs, HO HE | C  HErpy- | HecyIle-
pasioB Oble OIMMOKU | B HOJHOM OOB- | OBIMH CTBEHHBIMU

eMe OIIMOKAMU, | HEAOYETaMHU,

BBIIIOJIHE- BBITIIOJTHEHBI

HBI BCE 3a- | BCC 3a[aHH B

JTaHUs B | HOJIHOM O00B-

ITOJTHOM eMe

00BeMe, HO

HEKOTOPBIE

Cc Hemoue-

TaMu

Tectbl
Pedepar
NuauBuny-
aNbHBIE TBOP-
Yyeckue 3aja-
HUS
Kontponbusie
paboThI

Keiic-3amannsa
Bomnpocsl u

3agadus A
IIPOBEICHHUS
3adeTra




YpoBeHb OCBOEHUS

[Inanupye-

HEYJI0BJIE-
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7.3 TunoBble KOHTPOJIbHbIE 33JaHUSl WJIH HMHbIEe MaTepHAJbl, HEOOXOAUMbIe s
OLICHKH 3HAHMI, YMeHHUi, HABBIKOB, XapaKTepHU3YIOILIUX 3Tanbl (OPMHPOBAHUSA KOMIIe-
TeHl Ui B npouecce ocsoenust OIIOII BO

Keiic-3aganua
«Komiuiekconomepus»
OnbiT «Onpenenenue oduiei xKecTKOCTH BOAbD)

Cywgnocmo memooa. OO11YI0 )KECTKOCTh BOJBI ONPENENAI0T TUTPUMETPUUYECKUM METO-
JIOM, HUCIOJNIb3ys B KadecTBe TUTpaHTa KomiuiekcoH 11 (B3ATA). TurpyroT Boay pacTBOpoM KOM-
rwiekcoHa Il B mpucyrcTBMM MHAMKATOpa XPOMOI€HA YEPHOIO M ONPEAEISAIOT CyMMapHOE CO-
Jiep’)KaHue B HEW MOHOB KalblMs M MarHusa. VHauKaTOp XpoMOreH 4epHbI 00pazyeT ¢ MOHaM
MarHusi ¥ KaJaplusl KOMIUIEKCHBIE COEIMHEHNsI BUHO-KPACHOT'O 1[BETa B AMMHUAYHOU CpeJie:

Ca®* +HInd > = Calnd ~ + H"; Mg®* + HInd > = MglInd ~ + H",

KoHCTaHTBl yCTOMYMBOCTH KOMILIEKCOB Ca®* n Mg2 C MHJHMKATOPOM DABHBI COOTBET-
crBero 2,610 u 1107 . Benmumua KoHCTaHT ycToitanBocTH Kommaekco Ca”' u Mg2+ C KOM-
wiekconoMm III (3ATA) na nmopsimok G6ombiue (3,7 10" u 5-108). [TosTOMY TIpY TUTPOBAHUU KOM-
IUJIEKChl METAJJIOB C MHJIMKATOPOM DPa3pyllIaloTcs U 00paszyroTcss 0ojiee MpOYHbIE KOMIUIEKCHI €
SJITA (mpu pH 10): Calnd ~ + Nao[H,Y] = Nay[CaY] + Hind 2 + H*.

B TOouke >KBHBaNEHTHOCTM BHHHO-KPAaCHas OKpacka pacTBOpa CMEHSAETCS CHUHEH BCIEN-
CTBUE HAKOIJICHUS! aHKOHOB MHIMKATOPA.

Peaktussbl u odopynosanme: komiekco III (3ITA) 0,05 H., XpoMoreH 4epHbIid, aMMHU-
aunbiii 6ydep (NH4Cl 20 r. + NH4OH 80 mi 25% B 1 1. pactBopa), 6ropeTka co ITaTUBOM, KO-
HUYECKas Konda il TUTpOBaHus, nunerka Ha 100 mi.

Xon onpenenenusi: Iloocomoska oOropemxu k padome. THaTeNbHO BBIMBITYIO OIOPETKY
JIBX/Ibl OTIOJIOCHUTE HEOOJBIIUMHU MOopuusMu pactBopa D/ITA g ynaneHuss oCTaTKOB BOJBI.
[Tonb3ysick BOPOHKOM, HAIlOJIHUTE OIOPETKY TUTPAHTOM TaK, YTOOBI MEHUCK €0 OBbLJI HECKOJIBKO
BBIIIIE HYJIEBOTO JIEJCHUSA. 3allOJIHUTE PACTBOPOM TUTPAHTA OTTAHYTYIO TPYOKY, BBHITECHUB M3
Hee Iy3bIPbKH BO3/yXa. 3aTeM yOepHuTe BOPOHKY, TaK KaK C HEe MOXKET KalaTb PacTBOp, U, BbI-
nyckast TUIHUNA TUTpanT D/J{TA, ycTaHOBUTE HWKHUN Kpail MEHUCKa Ha HYJIEBOM JielleHUH. B
TaKOM COCTOSTHUM OIOpETKa roToBa K paboTe (MoapoOHOE ONMHMCAHKWE C PUCYHKAMH CMOTPHUTE B
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yuebHuke Anekcannpooit 3.A., lNaiinykoBoit H.I'. AnanuTtnueckas xumus. TeopeTndyeckue oc-
HOBBI U JIaOOpaTOpHBINA MpakTUKyM. B 2 kaurax. Kaural. Xumuueckue meTonbl aHanu3a, M3na-
tenbcTBO «KomocCx»: 2011r. Il-¢ u3m.).

OmnpenesieHue odmeil xecTkocTH Boabl. OOpasel ucciaeayeMoit Boasl oobemom 100 Mt
NEPEHOCAT MUIETKOM B KOOy /7151 TUTPOBAHUS, MPHOABIISIIOT 5 MJI aMMOHUITHOH OydepHoii cme-
CH, BHOCAT Ha KoHuMKe Mmmarens 20-30 Mr uHAMKaTOopa XpOMOI€Ha 4YEepHOTO M TUTPYIOT
0,05 H. pactBOpoM KoMmIuiekcoHa Il 1o nepexona BUHHO-KpaCHON OKPAaCKU XKHUAKOCTU B CUHIOKO.
IToBTOpSAIOT TUTpOBaHUE 2—3 pa3a U U3 CXOMALIUXCA OTCUETOB HAXOIAT CPEHEE.

3aoanue. 3anuce OAGHHBIX ONLIMA.
1). 3anecuTe naHHbIC TATPOBAHMS B TAOJIHUILY.

NeNe| c(DMITA), :;(IB"”"‘)’ V1 (QJATA),m1 Ko, MMOTB/T
0,05 100
0,05 100

3 10,05 100

Cp.

2). Paccunraiite 3Ha4YeHHe 00IIEH )KecTKocTH Bombl XK, = ¢ (Ca”™* + Mgz+) [ mmons/n] mo dop-
MyJie:

Ko = c¢(OATA) - Vin(DATA) - 1000 / V(Bompl),

rae c¢(DQATA) — MomsipHass KOHIEHTpalusi SKBUBAJICHTOB pacTtBopa Komiuiekcona III, H;
Vi — cpenHee 3HaueHue oObeMa pacTBOpa KOMIUIEKCOHA, 3aTPAadeHHbIM Ha TUTPOBAHUE CyM-
MapHOTO COJICP>KaHUSI MOHOB KAJIBITUSI M MarHUs, MIT;

V(BoibI) — 00b€M BOJBI, B3ATHIH JIJIsl TATPOBAHUS, MIL.

3) Ha ocnoBanuu KHaCCHq)I/IKaI_[I/IH BOJBbI IO )KECCTKOCTH, OLICHUTC Ka4YCCTBO HCCHeﬂyeMOﬁ BOJbI,
MMPUTOJHOCTH e B MUy 1 ajid TCXHUYCCKUX ueneﬁ.

3agaHus 1J151 KOHTPOJIbHBIX padoT
(IToarotoBneno 15 BapranToB. OTBETHI TPEOYIOT 00OCHOBAHUSI)
IIpuBoauTcs BapuaHT | B KauecTBe MpuMepa

BAPUAHT 1
1. I'padpuueckas 3aBucumocts pH oT 06beMa 100aBIEHHOTO TUTPAHTA — ITO
a) CKauOK TUTPOBAaHUSA;  O)KpuBas TUTPOBAHUS; B) JIMHUSI HEUTPAJIbHO-

CTH; T) KpUBasi 5KBUBAJIEHTHOCTH.

2. B mporiecce TUTpOBaHHSI PACTBOP THTPAHTA TI0 KATUISIM JT00aBIISIOT H3:

a) MUMeTKH; O) IpyIn; B) OIOPETKH; T) MEPHOM KOJIOBI.

3.PactBOp TMTpaHTa, KOTOPBIA HEJB351 IPUTOTOBUTH IO TOYHOW HABECKE HA3BIBAIOT

a) CTaHJapTHBIM; 0) CTaHAApTU3UPOBAHHBIM;  B) QUKCAHAIBHBIM; T) OyQepHBIM.
4. AmMuaunslif 6ydep npeacrasiser co0oil cMech. ..

a) NH,OH+NH,Cl 6) NH,;OH+NaCl B)NH,OH+NaOH

F)NH4C|+(NH4)2CO3 }I)NH4C|+HC|

5. MOMEHT OKOHYaHUS peaKkui B THTPUMETPUH HA3bIBACTCS ### TOUKON

6. MonspHytro KOHIIEHTPAINIO 3KBUBAJICHTOB pacCUYUTHIBAIOT o dbopmyre:
)T m(pacTB.BelecTBa) 6)= m(pacTB.BelecTBa)
V(pactBopa) m(pactBopa)
5)C = n(pacTB.BeliecTBa) 5C = N, (pacTB.BemIecTBA)
V(pactBopa) V(pactBOpa)
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7. 3agaun KaueCTBEHHOTO aHAIIN3a

a) ompejaelieHHe coctaBa TpoObl 0) oOOHapyKeHWe KaTHOHOB M aHMOHOB B Tpo0e
B) OOHapyXeHHE MPOIIEHTa MPUMECei B mpobe T) OmpeiereHre COOTHOIICHUS KOMIIOHEHTOB B
npo0Oe

8. HammeHnbiiee oOHapyKMBaeMoe KOJIMYECTBO MOHA JTAaHHOW peakiMel BbIpaxkaeT ### MUHU-
MyM

9. Cnaboe ocHOBaHHWE TUTPYIOT CHIIBHON KUCIIOTOW ¢ MHIAMKATOPOM

a) MeTIIopamwkeM 0) ¢peHondTarienHoM

B) XpPOMOI'€HOM TI') MyPEKCHIOM

10. IlepmaHranatoMeTpuieckoe THUTPOBaHHE pEKOMEHJyeTca mpoBoauTh mpu  pH
a)=7 0)<7 B)>7 T1)n060M

11.Touky SKBUBaJICHTHOCTH B KOMIUIEKCOHOMETPHH OIPEIEISIIOT C MOMOIIBI0O HHIUKATOPOB
a) MEeTUJIOpaHka 0) XpoMoreHa B) MypeKcuia r) peHonadTalenHa ) JJakmyca

12. TIporecc mMOCTENEHHOr0 MPUJIMBAHMS PACTBOpPA TUTPAHTA K HUCCIETyEeMOMY PacTBOPY Ha3bl-
BalOT ##H#

13. Uzpacxogoano 10 ma 0,5 H. pacTBOpa 11aBeJIeBON KUCIOThI HA TUTpoBanue 20 Myl pacTBoO-
pa KMnO, koHneHTpamnmeii: a) 0,0251. 6)0,05H. B)O0,S5 H.
r) 0,25 H.

14. MonsipHasi KOHIIEHTpAIMsl pacTBOpa IpU pacTBOpeHUu 42,5 r HUTpaTa HATPUS B OJJHOM JIUT-
pe pactBopa paBHa a)0,05 6) 0,5 B)I,5 1)1,0 m)2,0

15. B xonme ananmm3a kapOOHATHI BTOPOW AHAIMTUYECKOH TPYMIBI KaTHOHOB PAcTBOPSIOT B
a) HCl 6) H, SO, B)HNO; r) CH;COOH

TecTbI

Tecmogblit KOHmMPOIL KO OCHOBHBIM MeMaM ananumuyeckoi xumuu. basza TecToB
M0 aHAJUTUYECKON XUMHUHU ToJiroToBiieHa B cucteme TectupoBanus «INDIGO» Indigo Software
Technologies, http://indigotech.ru/. [loctynHa mnst ctyneHtoB B riobanbHoil cetn Kyol'AY u
KOMITHIOTEPHBIX KJIacCaX YHHBEPCHUTETA.
TumnoBsle TECTHI O OTJEIBHBIM TEMaM HEOPraHMUECKOW XMMUU MPUBOJIATCS Jalee

KavecTBeHHbIil aHaIN3

1. 3amaun KaueCTBEHHOTO aHAIHM3a a) OTpeICIICHHE CO-
cTaBa IpoObI 0) OOHApYKEHHE KaTHOHOB MU aHMOHOB B ITpo0Oe B) OOHapyXeHue
% npuMecelr B ripo0Oe T) ompeieIeHuEe COOTHOIICHHS KOMITOHEHTOB B TIPOOe

2.06HapyXeHHe HOHOB B JII000 MOCIE0BAaTEIbHOCTH B OTAENBHBIX HOPIUAX aHAIU3UPYEMOTO
pacTBOpa Ha3bIBAE€TCS AHAJIM30M a) CEJIEKTUBHBIM 0) CUCTEMaTHUECKUM B) CIELM(PUUECKUM T)
JIPOOHBIM

3. Karnonsr K* obmapyxuBarorT ¢ momomipio peaktua a) NayHPO, 6) Nas[Co(NOy)s]
B) Na[Sb(OH)s] r) NaOH

4. Ko BTOpOil aHAJIUTHYECKON TpylIe aHUOHOB OTHOCSTCS a) SOi_ 6) CI" B)NO; 1) Br
n) CO%x

5. B xoxe ananu3a kapOOHaThl BTOPOW AHAIUTUYECKOW TpPYMIbl KAaTHOHOB PAaCTBOPSIOT B
a) HCI 6) H2SO4 B) HNO3 r) CH3;COOH

6. ['pymnmoBsIM peareHToM Ha BTOPYIO TPYIIY KaTHOHOB SIBJISIETCS a)
(NH4)ZSO4 6) (NH4)2C03 B) (NH4)3PO4 I‘) NH4N03

7. K nepBoil aHanUTUYECKON IpyIna KaTHOHOB OTHOCSITCS ) Ba** 6) K" B)Na’ r) NH;" n)
Ca”*

8. PeakTBOM Ha XJIOPHA-HOH SIBISETCS a) TUAPOKCHI Oapust 0) cynbdar aMMoHUS
B) KapOOHAT HAaTpUsi  T) HUTpAT cepedpa
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9. PeaktnuBoM Ha KapOOHAT-MOH SABISETCA a) THIpPOKCcUA Oapust O) cynabpaT aMMOHUS
B) COJISIHasi KUCJIOTa T) HUTpaT cepedpa

10.PeakTiBOM Ha cynb(ar-uOH SABISETCS a) XJIOpUn Oapus 6) ¢dochar ammonus
B) COJISIHAs KUCJIOTAa T) HUTpAT cepedpa
11. PeakTBOM Ha MOH aMMOHHMA SBISIETCA a) XJOpUA Oapus 0) THIPOKCUA HATPUS

B) COJISIHas KUCJIOTa T) HUTpaT cepedpa
OcHOBHbBIE MOHATUSI THATPUMETPUH
12. Macca Na,CO3'10 H,O (M =286 r/mons) mis npurorosienus 100mt 0,1 H pacTBopa paB-
Ha a) 143r 06)28,6r B)1,43r r)2,86r
13. BelpakeHne 3aKkOHa SKBHUBAJIEHTOB B TUTPUMETPUHU UMEET BU/I: a)
c=ﬂ 0) T=w B) a)=m r) crVr=cxVx

\Y Vv M
14. K cTanapTHBIM BEIIECTBAM OTHOCSAT T€, KOTOPBIE: a) IpU XpaHEHUU
HE pa3pymarTcs; 0) UMEIOT OKpacKy; B) HE COAEpKaT MPUMECE; I') UMEIOT COCTaB, COOT-
BETCTBYIOIINM XUMHUUECKOU (popmyie.
15. Ilpouecc MOCTENEHHOTO MPHJIMBAHUSA PACTBOpPA-TUTPAHTA K HUCCIEIyEeMOMY pacTBOpPY
Ha3bIBaeTCs a) pasz0aBiieHHEeM; O) THTPOBAaHUEM; B) CMEIICHHUEM;  T) DKBHUBAJICHTOM THUT-
paHra.
16. MoMeHT 3aBepIICHUsT XMMHYECKON PEaKIMi B TUTPUMETPUHU HA3BIBAIOT a)CKAYKOM THUT-
poBaHHUsI; O)KpUBOUM THUTPOBAHUS, B)JIMHHEH HEUTPATBLHOCTH; I') TOYKON IKBUBAJICHTHOCTH.

7-1000
17. Tutp pacTBOpa paccUMTBHIBAIOT IO (opMyIe: a) c=—— 0) T:%

B) =210 1) ciVi=coVs
m

18.BemecTBa pearupyroT B 3KBUBAJICHTHBIX KOJIMYECTBAX — 3TO a) MpaBmwiIo XyHJa 0) 3aK0H
HKBHUBAJIEHTOB; B) 3aKOH ABOTaJpo; T) Ia30BbIi 3aKOH.
19. OcHOBHOE ypaBHEHME MWCIOIB3YEMOE Ul PAacYeTOB B TUTPUMETPHUYECKOM aHAJIM3E
a)c=ﬂ 0)T =% B)c=h r)m=c-M-V n)cV, =cV,
\Y 1000 Vp
20. PacTBOpHI C TOUHO W3BECTHON KOHLIEHTPAIMEH TOTOBAT B ### KoI0ax
21. PactBOp, MpUTOTOBJIEHHBIM MO TOYHOM HaBecKe WM M3 (PUKcaHana, Ha3bIBaeTcs
a) CTaHAApTHBIM; 0) CTAaHAAPTU3UPOBAHHBIM; B) OTTUTPOBAHHBIM; T) OyQepHBIM.

22. MonsipHasi KOHIIEHTpalMsI € pacTBOpPa pacCUUThIBAeTCA 10 hopMyIie: a)
. m m(s - n
C:L 0) CzLOOO B)C=——T) C=M n) ¢ = 2K
M-V M3K Moy -V m(p - pa) \Y

23. Macca NaCl (M = 58,5 r/monb)mis npurorosienuss 100 mu 0,01 M pactBopa paBHa
a)5,850r 6)0,585r B)0,0585r 1)58,500Tr

24. CraniapTHbIe BellecTBa JOJDKHBI OTBEYaTh TPeOOBaHMAM a) IPU XPaHEHUHM HE pas3py-
miatbes; 0) UMETh OKpacKy; B) HE COJIEp’KaTh MPHUMECEW; I') UMETh COCTaB, COOTBETCTBYIO-
A XUMUYeCcKor (opMyIie.

25. PactBop THTpaHTa, KOTOPBI HEIB3s MPUTOTOBHTH IO TOYHOW HABECKE HA3BIBAIOT:
a) CTAaHJApTHBIM; 0) CTaHJAPTU3UPOBAHHBIM; B) GUKCAHATIBHBIM; T) OyQepHbIM.

26. MossipHasi KoHIeHTpaius skBuBaienToB pactBopa HCI ¢ turpom 0,00365 r/mn  paBHa
a) 0,01 monw/m  6) 0,5mons/n B) 0,1 Mmone/n 1) 0,05 MonB/T

27.MOMEHT 3aBepIICHHS] XUMHUYECKON PEaKlIUH MEXKIy TUTPAHTOM M HMCCIEIYEMBIM BeIle-
CTBOM  Ha3bIBAIOT  a)CKAaYKOM  THUTPOBaHMUS; O)KpUBOH  TUTPOBAHMUS,
B)JIMHUEN HEUTPaIbHOCTH; T') TOYKOM SKBHUBAJIEHTHOCTH.

28. B mpouecce TUTpOBaHMSA PacTBOp THUTPAHTA MO KaIULIM JOOABJIAIOT M3: ) MHUIETKH,
0) rpymu; B) OIOPETKH; T') MEPHOMN KOJIOBI.

29. AnuKBOTY pacTBOpa NpU THUTPOBAHUHM OTOMPAIOT: a) MHUIETKOH; ©0) MepHOU KoJIOOii;
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B) OIOPETKOM; TI') MEPHBIM IIMJINHAPOM.

30. MousipHasi KOHIEHTpALMSL pacTBOpa MpPU pacTBOpeHUU 42,5 © HUTpaTa HATPHUS B OJHOM
auTpe pactBopa pasHa a) 0,05 6)0,5 B) 1,5 1)1,0 1)2,0

TurpuMeTpuyecKHil aHAIU3

31. I'papuyeckas 3aBucumocts pH oT 0o0beMa 100aBIEHHOTO TUTPAHTA — 3TO a) CKA4YOK TUTPO-
BaHus; O) KpuBas TUTPOBAHMS, B) JIMHMS HEUTPAIBLHOCTH; I') KpHUBas SKBUBAJIEHTHOCTH.

32. O0BbeM pacTBOpa TUTPAHTA PU TUTPOBAHUU U3MEPSIOT C IOMOIIbIO ###

33. PacTtBOop TuTpaHTa, KOTOPBII HENb3S MPUTOTOBUTH 110 TOYHON HaBECKE HA3bIBAIOT: a) CTaH-
JapTHBIM; 0) CTaHIAPTU3UPOBAHHBIM; B) (PUKCAaHAIBHBIM; T) OydepHBIM.

34. MOMEHT OKOHYaHUS pEaKIUU B TATPUMETPUM HA3bIBACTCSl ### TOUKOU

35. MOJISIpHYIO KOHIIEHTPAIIHUIO SKBUBAJIEHTOB PACCUUTHIBAIOT IO (hOpMYJIE: a)
m
T g Memeesa) 0 2D
\/ m(pacTBopa) Vv \

36.Cnaboe OCHOBaHHME TUTPYIOT CHJIBHOM KHCIOTOM C HWHAMKATOPOM a) METUJIOPAHKEM
0) beHondranenHOM B) XPOMOT€HOM  T') MYPEKCHIOM

37. Ilponecc MOCTETIEHHOTO NPWIMBAHUS PACTBOPA TUTPAHTA K MCCIEIyEeMOMY PacTBOPY Ha3bI-
BAIOT #H#

38. Konba mst THTpOBaHUS ¢ QUCTUILTUPOBAHHON BOJIOM, HHIMKATOPOM U 2-3 KaIuIsIMU TUTpPaH-
Ta — 9TO a) CTaHJAPTHBIN pacTBOp; 0) pacTBOp CBUAETENS; B) Koaba A ciauBa; 1) OydepHbIi
pacTBop.

39. [Ipu TUTpPOBAHUHU YKCYCHOW KHCIIOTBI HEJb3Sl UCIIOJB30BaTh B KauecTBe TUTpanTa: a) NaOH
0) KOH B)CsOH 1) NH,OH

40.1511 KUCIIOTHO-OCHOBHOTO TUTPOBAHUS MPUTOIHBI TOJIBKO T€ MHAUKATOPHI, MIOKAa3aTeNu THT-
poBanus pT KOTOPBIX HAXOAATCS B Mpeeiax ... a) JMHUA HEUTPATbHOCTH; 0) ckadka TUTPO-
BaHUS; B) 00JIaCcTH MEpexo/ia OKPACKH; T) ocei KOOpAMHAT KPUBON TUTPOBAHUH.

41. K crangapTHBIM BEIIECTBAM OTHOCST T€, KOTOPHIC: a) MPU XPAHCHWU HE pa3pylmiaercs; 0)
UMEIOT OKPAcKy; B) HE COJEpKaT MpUMecel; T) UMEIOT COCTaB, COOTBETCTBYIOIIUN XMMHUECKON
dbopmyre.

42 V3MeHeHrne OKpacKH WHIMKATOpa KUCIOTHO-OCHOBHOTO THTPOBAHHMSI CBSI3aHO C MEPEX0J0M
o/tHOH (hOPMBI MHAMKATOpA B JPYTyIO Tof AeiicTBieM: a) H'; 6) comueunoro ceera; B) OH;
') TEMIEPATypHI.

43. PacTBOp TUTPYIOT C JJAHHBIM HHIUKATOPOM J0 3HaYeHUs pH, Ha3bIBaeMBbIM: a) CKAYKOM THT-
poBaHus; ) 00JIacThIO MEepexojia OKPAck; B) MOKa3aTelleM TUTPOBAHUS; T) TOYKOM HSKBHBa-
JICHTHOCTH.

44. Tlpu TUTPOBAHUU CHIIBHON KHCIOTHI CUIBHBIM OCHOBAaHUEM HCTOJIB3YIOT HHIUKATOP #H#H
45. O6wem 0,5 H. pacTBOpa COJISTHOM KHUCJIOTHI 3aTpadyeHHOro Ha TuTpoBanue 40mi 0,05 H. pac-
TBOpa Oyphl, paBeH a) S min 0) 20mn B)4 mn 1) 0,4M7

46.Cnabple OpraHMYEeCKHE KHUCIOTHI WJIM OCHOBAaHUS, KOTOPHIC TPH IHUCCOIUAIINNA W3MEHSIOT
OKpacKy — 3TO... a) KHCIOTHO-OCHOBHBIE WHIMKATOPBI; ©) KOMIUIEKCOHBI;, B) KaTaIU3aTOPHL; T)
WHTHOUTOPHI.

47. 1ns turpoBanuss NH;OH nenb3s ucnonszoBath: a) HClI 6) HNO3; B) CH3COOH 1) H,SO4
48.IIponeccy KMCIOTHO-OCHOBHOI'O TUTPOBAHMS COOTBETCTBYET MOHHO-MOJIEKYJISIPHOE ypaBHE-
mue: a)2H +2e=H,  6)Ca* + H,DJTA = CadJITA + 2H" B) H" +
OH =H,0 T1)H"+CI' =HCI

49 I3MeHeHHe OKpacKd HWHIUKATOPOB  KHUCIOTHO-OCHOBHOTO  THUTPOBAaHUS  OOBSCHSET
a) HOHHO-XpoMo(dopHas Teopus; 0) TEOpHUS dIEKTPOJIUTUUECKON TUCCOIUAINH; B)
ATOMHO-MOJICKYJISIPHOE YUEHHUE T) TeOpUs CIyJailHBIX YHCe

50. Pe3koe n3MeHeHHe BeTUYHHBI pH B XO7i¢ TUTPOBaHHS — 3TO a) CKA4OK THTPOBAHHUS, ©O)
KpUBasi TATPOBAHUS; B) JIMHHS HEUTPAIILHOCTH; T) TOYKA YKBHBAJIEHTHOCTH.

MeTtoabl TUTPUMETPHYECKOT0 AHATU3A

51. Tlpomecc MOCTENIEHHOTO MPUIMBAHUS THUTPAHTA K HMCCIEAYEMOMY PAacTBOPY Ha3bIBAETCS
a) pa3zbaBieHreM; 0) THUTPOBAaHHMEM; B) CMEIICHHUEM; T) PacTBOPEHUEM
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52. MOMEHT 3aBepIlIEeHNs XUMUYECKON PEaKIUU B THATPUMETPHUH HA3bIBAIOT: a) CKAUKOM THUTPO-
BaHMs; 0) TOYKOW THUTPOBAHMUS; B) TOYKOH HEHTPATbHOCTH; T) TOYKOW SKBUBAJECHTHOCTH

53. CrannapTU3UpOBaHHBIMH SIBIISIOTCSI PACTBOPHI @) COJSIHOM KHCIOTHI; 0) IIaBEIeBOM KHCIIO-
ThI; B) mepManranara kanus, r)TA

54. B mporecce TUTPOBaHMUS PAacTBOP THTPAHTA IO KAIUIAM JTOOABIAIOT M3 a) MUIETKH;  0)
MEPHOTO ITWINHAPA; B) OIOPETKH; T) MEPHOU KOJIOBI

55. PactBOp TUTpaHTa, KOTOPBIM HEJIb3sl IPUTOTOBUTH 110 TOUHOM HABECKE HA3BIBAIOT: a) CTaH-
JTapTHBIM; 0) CTAaHAAPTU3UPOBAHHBIM; B) (DMKCAHATIBHBIM; T') OydhepHbIM

56. Ammuaunbiii Oydep npencrasiser coboi cmech... a) NH,OH + NH,Cl  B) NH,OH +
NaOH 6) NH,OH + NaCl r) NH4Cl + (NH4),CO3

57. MonsipHyI0 KOHIICHTPAIMIO SKBUBAJICHTOB PACCUYUTHIBAIOT 1O opMyIie: a)

T_m (pacrB.BemiecTBa) 6) = m(pacTB.BerecTBa) 5)
V(pactBopa) m(pactBopa)
n(pacTB.BelecTna) N,z (pacTB.BemecTBa)
C= r)C=
V(pactBopa) V(pactBOpa)

58. TI'paduyeckas 3aBucumocth pH oT 00beMa HOOABICHHOTO TUTPAaHTa HOCHT Ha3BaHHE a)
CKAQ4OK TUTPOBaHUs; 0) KpuBas TUTPOBAaHUS; B) JIMHUSA HEMTPaNbHOCTH; TI) KpUBas SKBHUBa-
JIEHTHOCTHU

59. Cnaboe OCHOBaHHE THUTPYIOT CHJIBHOM KHCIOTOH C MHIMKAaTOPOM a) METHJIOpaHKeM
0) beHonTaneMHOM B) XPOMOTEHOM T) MYPEKCHIOM

60. IlepmaHraHaToMeTpuyeckoe THUTPOBAHUE PEKOMEHIYeTCsl MPOBOAMTH mpu a) pH = 7
0)pH<7 B)pH >7 r)mobom

61. Touky 5KBUBaJIEHTHOCTH B KOMIIJIEKCOHOMETPUHU OIPENENSIOT ¢ OMOILBIO HHAMKATOPOB
a) MeTUJIOpaHka 0) XpoMOTeHa B) Mypekcuaa r) GpeHoa(TaienHa JI) JJaKkMyca

62. N3pacxonosano 10 mn 0,5 H. pacTBOpa 1aBeaeBOM KUCIOTH Ha TUTpoBaHue 20 MII pacTBOpa
KMnO, ¢ xonnenrparueit: a) 0,025u1. 6)0,0585. B)0,5H. T1)0,25H.

63.MounsipHasi KOHIIEHTpPALUS pacTBOpa MPHU pacTBOpEeHUH 42,5 T HUTpaTa HATPHsI B OJHOM JIUTpE
pactBopapaBHa a) 0,05M 6) 05M  B) I,5M r) 2,0M

64. Macca Na,CO3'10 H,O (M =286 r/monb) nns npurorosienus 100 mum 0,1 H. pacTBopa
paBHa a) 143r 0) 28,6r B) 1,43r r) 2,86

65. Ha tutpoBanue 10mu. 0,1 H. pacTBopa xnopuna marausa uspacxonosano 0,05 H. pacTBopa
OATA oobemom a)20mMn  6)50ma  B)10Ma 1) 5,1 mn

66. PacTBOp mepmaHraHata Kajus CTaHIApTH3UPYIOT MO CTaHJIAPTHOMY PacTBOpY a) TeTpa-
Oopara HaTpust 0) I1aBeNIeBOM KUCIOTHl B) XJIOpWJa HaTpusi TI) TpuioHa b

67. KOMIIJIEKCOHOMETPUYECKOE TUTPOBAHUE JKECTKON BOJBI TPUIOHOM b IpOBOAAT B NpuUCyT-
CTBUU a) perondranenna ©6) ammuagHoro Oydepa B) pactBopa MgSO, 1) aneratHoro
Oydepa

68. KoMIIeKCOHOMETPHUYECKUM METOI0M TUTPOBAHUS ONIPENCIISIOT COJEPIKAHKE a) Mg2+ o) H”
8) Ca®* ) MnO4

69. PacTBOpBI, COXpaHsIONIME MOCTOSTHHOE 3HaYeHne pH mpu 1o0aBieHNH HEOONBITNX KOJH-
YeCTB KHUCJIOTHI WIIM LIENIOYH, Ha3bIBAIOT a) OypepHbIMH  0) HACBHIIEHHBIMH  B) HCTUHHBI-
MU T) pa30aBiICHHBIMU

70. ATUKBOTY pacTBOpa MpU TUTPOBAHUU OTOMPAIOT MPU MOMOIIM ) MUNETKH; 0) MEPHOH KOJI-
Obl; B) OIOPETKH; T') MEPHOTO LWJIMHIpA

71. Conepxanme Fe** B pacTBope comu Mopa MOXKHO ONPEIETHTh METOIOM @) aPTreHTOMETPHH
0) HeHTpanu3aluu B) KOMIUIEKCOHOMETPUHU T) IEpMaHTaHaTOMETPUU

Tembl pedepaTos

1 Ocobennoctu mpo60oTOOpPa BOMBI, 3HAUEHHWE MPOOOOTOOpPa B CEIHCKOXO3HCTBEHHOM
MIPOU3BOJICTBE
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2 Ocob6enHoctr poOOOTOOpa TOUBHI, 3HAYCHHE MPOOOOTOOPA B CEIHCKOXO035HCTBEHHOM
MIPOU3BOJICTBE

3 [Ipo6ooTOOp pacTeHuii; 3HAYCHHE MPOOOOTOOPA B CEINHCKOX035IHCTBEHHOM ITPOU3BOICTBE

4 AHanuTrueckas KiacCupuKanus HOHOB. [ pyIIoBbIe peareHThI.

5 [lepBas ananuTH4eckas rpymnna KaTHOHOB, peaKIIMK KATUOHOB MEPBOW IPYIIIIHI.

6 Bropas ananutudeckas rpyrmnia KaTHOHOB, PEaKLIUU KAaTHOHOB BTOPOM TPYIIIIHI.

7 ObHapykeHue KaTHOHOB TSDKEIBIX METAJUIOB APOOHBIM METOAOM.

8 Peakiiuu Ha oOHapyXeHHE aHHOHOB

9 AHaJn3 CMeCU KaTUOHOB NIEPBOM U BTOPOM T'PYIII.

10 TI'paBumerpuueckoe onpexnenenus xkemnesa (111) B pacrBope.

11  Dxomorusi ¥ TOKCUKOJIOTHS METaUIOB, aHATUTUYECKUIM KOHTPOJIb

12 Ompenenenue conepkaHusi Cyxoro BEIIECTBA B PACTUTEILHOM MaTepHalle.

13 Tspkénble METAILIBI, UX AHATUTHYECKUN KOHTPOJIb

14  T'paBuMeTpUYECKUI aHATHM3 B arpOXUMHUH, TOYBOBEICHUH, 300TEXHUH.

15  Twutpumerpuueckuil aHaJIU3 B arpOXUMHHU, TOYBOBEACHUU, 300TEXHHH.

16  AnxanuMeTpudecKkoe TUTPOBAHHE, €T0 3HAYCHUE U IPHIMEHEHHE.

17  Meton oOpaTHOTO TUTPOBAHMUSI, €TO IIPUMECHECHHE.

18  Meroa ocaauTeNbHOTO TUTPOBAHUS, €TO IPUMEHEHHE.

19 IIpumeHeHHEe KOMIUIEKCOHOMETPUU B aHAIIM3€ MTOYB, BOJbI, YAOOPEHUN.

20  JluxpomaToMeTpu4ecKoe TUTPOBAHHE, CYIIHOCTh, IPUMEHEHHE.

21  CrouHble BOJbI, METOJIbI KX XHMHUYECKOTO aHAN3a;

22  MuHepalbHBIA U U30TOITHBIA COCTAB BOJIbI, BIMSHUC X HA JKUBBIC OPraHU3MEI;

23 O30H, ero cBOWCTBA, OIpe/IeJICHHE U MPUMEHEHUE Il 00e3BpeKMUBAHUS BO3AYXa;

24 OmpenencHue CoJepKaHMsI METU B pacTBOPE.

25 Ompenenenue conepkaHust cBOOOJIHOTO XJIopa B BOJE.

26  Metonpl pa3nenieHus ¥ KOHIICHTPUPOBAHUS B aHAIN3€ 00BEKTOB OKPYKAIOMIEH CPEebl.

27  3HaueHUE OKHCIUTEIbHO-BOCCTAHOBUTEILHOTO THUTPOBAHMS B CEIHCKOXO3SHCTBEHHOM
aHaJu3e.

28  XuMuyeckue TecT-MeTobl aHanu3a. OCOOEHHOCTH aHaIu3a BO3IyXa.

29  CpenctBa v MIPUEMBI aHAITN3A KUIAKUX CPEI.

30  XumHyecKkHe OCHOBBI TECT-METO/I0B: PEaKIIUN U PEareHThlI.

PesynpTarel mydmux pedepaToB MPEACTABISIOTCS Ha CTYIACHUECKOM HAaydyHOM CEMHHApe B
dbopme T0KIIaI0B.

I/IH)II/IBI/IJIyaJIbHI)Ie TeMaTHYeCKHe 3aJaHus JJIsl CAMOCTOATEIbHOM paﬁOTbl CTYACHTOB

CocraBneHo 15 BapMaHTOB MHAMBHIYAJIbHBIX TEMAaTHYECKUX 3aJaHUM IS CaMOCTOATEIbHOMN
paboThl CTYIEHTOB IO 6 TeMaMm.
IIpuBeneH no BceM TeMaM B KadyecTBe puMepa BapuaHT Nel

Tema Nel KauecTrBeHHBIN aHaIN3

Bapnant Nel
1./laTh onpeneneHne NOHATUSAM: aHATTMTUYECKUM CUTHAJ, AaHAJTMTUYECKAsT PEaKIIUsl.
2.IlpuBeanTe aHAIUTUYECKUE PEAKIIUU KaTHOHA KalbLMs. YKaXUTe YCIOBUS MPOTEKAaHUS peak-
LHAMN.
3.B pactBope mpuCyTCTBYIOT KapOOHaT-aHHMOHBI. KaknuMM Ka4eCTBEHHBIMH PEAKIIUSIMH MOKHO
uX OOHAPYXKUTH?

Tema Ne2 I'paBuMeTpUYecKHUil aHAIU3
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Bapuant Nel
1. 3amaun KOTUYECTBEHHOI'O aHAIN3a, €T'0 METOIEI.
2. OnpeneneHue BIaXKHOCTU BelecTB. [IpuBectu npumep pacuera.
3. Kakoit o6sem 0,3 H. pacTBOpa oKkcajaTa aMMOHUS TTOTPeOyeTCs Il OCAKICHUS MOHA Kajlb-
uus, eciau pactsopeno 0,6000r xiopuaa KanbIus?

Tema Ne 3 TurpuMerpuyecKkuii aHAIN3

BapuanTt Nel

1. PaccumuTaiite MOJIIpHYIO MacCy SKBUBAJICHTOB:

a) BUHHOUW KHCJIOTHI B peakiiuu NoaHou HelTpamu3aun; 6) CuSO, - 5 H,0.

2. Yemy paBen tutp 0,1150 H. pactBopa NaOH. KakoBa macca NaOH, conepsxamasics B 500
B MJI 3TOTO PacTBOpa.

3. UTo Takoe TUTPOBaHHE, TUTPAHT, TOUKA SKBUBAJICHTHOCTH, KOHEYHAS TOUKA TUTPOBAHUSA?

Tema Ne 4 Kuc/ji0THO-0OCHOBHOE TUTPOBaHMe (METO HEHTPAaIU3aLMu)

Bapuant Nel
1. MaauKaTophl KUCIOTHO-OCHOBHOTO TUTPOBaHUS. Te€OopruU MHAUKATOPOB (MOHHAs, XpOMOhOp-
Hast). YKaxuTe 00JacTh mepexoia U MOKa3aTeld THUTPOBAHHS KUCIOTHO-OCHOBHBIX MHIUKATO-
pOB.
2. HaBecky TeXHUYECKOW LIaBEIeBON KUCIOTHI 3,73 T'. pacCTBOPUIIM B MEPHOU KOJIO€ EMKOCTHIO
250 M. Ha wetitpanmuzanuto 10 Mt momydeHHoro pactBopa moruio 9,5 mi pacteopa NaOH ¢ T =
0,007800 r/mn. KakoBa maccoBas gons (%) HoC,O4 2H,0 B Texuudeckom obpasiie?
3. Ckombko M1 HCl ¢ p= 1,13 r/em® Hamo B3sTH , 4TGB! MpUroToBUTh 500 M 0,2 H. pacTBOp
HCI.

Tema Ne 5§ Kommuiekconomerpust

Bapuant Ne 1

1. CyuHocTh MeTO0/1a KOMIIJIEKCOHOMETPHUH.

2. Omnpenenute BeNMWYMHY W 3HAK 3apsja KOMIUTEKCHBIX  HoHOB:  [CO™(NO2)s],
[Co™(NH3)2(NO,]

3. Onpenenute oobem (M) 0,1 H pacTBopa TpwioHa b u3pacxogoBaHHOTO TIPH OMpeEICHUN
KECTKOCTH BOJIbI METOJOM KOMIUIEKCOHOMETPUH, eclii 00beM npoOsl Bojbl paBeH 100 mi. O6-
mast )KecTKkocTh K, = 3 MMOAb 3KB/IT

Tema Ne 6 OxHCIUTETbHO-BOCCTAHOBUTEIbHOE TUTPOBAHME

Bapnant Ne 1

1.Kak n3MeHseTcsi CTeTneHb OKUCICHUS DJIEMEHTOB TPY OKUCIIEHUU U BOCCTAHOBIICHUHU?
2.HaBecky KMnQO,4 maccoit 1,8750 t pactBopuiu u oBenn o0beM pacTBopa Boao g0 500 mit.
Boruncnute MomsipHyro KOHIeHTparuio skBuBaieHTOoB KMnO, B pacTBOpe Amsi peakiuu B KHC-
JI0# cpeze.

3.BeruncnuTte MOJISIpHBIE MAaCChl SKBUBAJIIEHTOB OKHCIUTENS U BOCCTAHOBUTEIS B PEAKITHH:

2 KMnO4+ 5 KNOz + 3 H,SO4=2 MnSO4 + K3SO4 + 5 KNO3 + 3 H,0.

NupuBuayanbHble 3a]aHus JAJ8 CAMOCTOSITEIbHO paGoThl CTYIeHTOB
Paspaboranubie nHauBUAYyanbHbIe 3ananus (15 BapuantoB ®OC) mo Kaxa0i TeMe aHaJIH-
TUYECKOM XUMHH CIIOCOOCTBYIOT CAMOCTOSITEIBHOCTH CTYJACHTOB IPU UX TEOPETHUYECKOW MOJI-

TOTOBKE U MPAKTUYECKOM BBIMIOJHEHUU J1a0OpaTOpHBIX paboT. BeImoiaHeHue 3aJaHus Mo Kax-
JIOW TeMe YYHMTBIBAeTCs MpenogaBareieM B GopMe 3auéma 1o TeMe.
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B nomours cTyaeHTaM 1o cnenuaibHOCTH «JKOJOTHS U MPUPOIONOIb30BAaHUE» Il CAMOCTOSI-
TETLHOTO OOyUYeHHUs TMpeJiaraloTcs — ODJEKTPOHHOE ydeOHoe mocobue «MynbTUMEIUHHbBIE
JICKIIMU 110 aHATUTHYECKOH XMMHUW» pa3MelieHHOoe Ha obOpa3oBaTenbHOM mopraine Kyol'AY —
2012. — 484c. (aBTop: AnekcannpoBa J. A.) M H3AaHHOE yuyeOHOE Mocooue «AHaTUTHYECKas
xumus. TeopeTndyeckue OCHOBBI M JTaOOpaTOpHBIN NpakTukyMm. B 2 kaurax. Kaural. Xummuue-
CKHe MeTOJIbl aHanmu3ay, | u3a. — Kpacnogap: M3p-Bo KyoI'AY, 2009 — 619c.

(aBTophl: AnekcanapoBa J. A., l'aiinykoBa H. I'.), koTopoe Kaxablii CTYJIEHT UMEET BO3MOXK-
HOCTb IOJIYYUTh B OMOJIMOTEKE YHUBEPCUTETA.

Bonpocskl 1 3aganus 11 POBeIeHUs] IPOMEKYTOYHOT0 KOHTPOJIS (3a4eTa)

Kommnerenmusi: Biajgenue 0a30BbIMH 3HAHHAMH (DYHIaMEHTAIBHBIX Pa3/eiioB (DU3HKH,
XUMHUH ¥ OUOJIOTHH B 00beMe, HEOOXOJMMOM JJIsl OCBOCHHUS (PU3NUYECKUX, XUMHUIECKHX U OHOII0-
THYECKHX OCHOB B DKOJIOTMH M IPUPOIOIOJIB30BAHUH, METOAaMH XUMHUYCCKOT0 aHan3a, 3SHAHU-
SIMHA O COBPEMEHHBIX TMHAMHYECKHX IPOIeccax B MPHUPOJIC U TEXHOCPEpE, O COCTOSTHUH reocdep
3eMiid, 9KOJIOTHH M SBOMIONHMH OHMochepsl, I100adbHBIX IKOJIOTHYECKHX MpodieMax, METOJaMu
0oTOOpa M aHaJIM3a reoJOrNYecKUX U OMOJIOrMYECKUX MPOo0, a TAaKKe HAaBbIKAMU WICHTHU(PUKALUU
U ONHCaHHs OMOJOTHYECKOro pa3HOOOpa3usi, €ro OLEHKH COBPEMEHHBIMH METOIAMM KOJUYe-
cTBeHHOM 00paboTku unpopmarmu (IK-2)

Bonpoch! k 32a4éTy 10 JHCHUNIUHE KAHAJTUTHYECKAST XUMU»

1  AxanuTudeckas XUMHS Kak Hayka, €€ 3aJauyd. 3HAY€HUE B PEIICHUH IPOOJIeM OXPaHbI
OKpY>KaloIllel cpeibl, IKOJIOTUYECKOT0 MOHUTOPUHTA U KOHTPOJIE IPOU3BOACTBA M Kaue-
CTBa MPOJYKLUHUH PA3IUYHBIX OTPACIE HAPOJHOTO XO3SMCTBA.

2 OCHOBHBIE TTOHATUS U TEPMUHBI AHATMTUYECKON XUMHUM: XUMUYECKUN aHAIN3, METOJ] aHa-

JM3a, METOJMKa aHaJIN3a, aHATUTUYECKUN CUTHAJ, METPOJIOTHS, PEareHT, KOJUYECTBO Be-

II€CTBA, YKBUBAJIEHT, MOJISIPHAsl Macca SKBUBAJICHTOB BEIIECTBA.

CriocoObI BEIpayKEHUST KOHIICHTPAIH BEIIECTBA B PACTBOPAX, UX B3aUMOCBSI3b.

Omnpenenenns METPOJIOTMYECKUX IOKA3aTeNel: YMCTOTa M CTENEHb YMCTOTHI BEILIECTBA,

OCHOBHOI KOMIIOHEHT, TPUMEChH.

5  Merponoruyeckue XapakTEepUCTUKH METOJAa aHajau3a: W30MpaTelnbHOCTh, YYBCTBHUTEIb-
HOCTh
(npenen oOHapyKEHMsSI U JAMAIA30H OINpPEAEISIEMbIX COAECpPKaHUM), TOUHOCTh aHAIUTHU-
YEeCKUX OIpeesieH i, aDCOMOTHAs U OTHOCUTEINIbHAS MTOTPEIIHOCTh U3MEPEHMSL.

6 KauecTBeHHBIN XUMUYECKUI aHAIM3, €r0 33/1a4i. AHAIUTUYECKUE PEAKIIUN U CIIOCOOBI X

BBITIOJIHEHHSL.

TpeboBaHus K AHATUTUYECKUM PEAKIUSAM, UX UYBCTBUTEIBHOCTh U CEJIEKTUBHOCTb.

8  OOnapyxeHHe KaTHOHOB METANIOB JIPOOHBIM MeToJIoM. KauecTBeHHBIE peakIui OTIAEINb-
HbIX KaTroHOB: kene3a (1), ceunma (1), aukens (11), xpoma(lll), kodansra(ll).

9  Knaccuduxarus aHnoHoB. OCOOEHHOCTH OOHAPYKEHUS aHUOHOB.

10 KadvecTBeHHBIC peakIMU OTIEIBHBIX aHHOHOB: CyJb(ar-, kapooHaT-, Gocdar-, XI0puI-,
HUTpaT- HOHOB.

11 KonwdecTBEeHHBIN aHAN3 W arpoOdKOJIOTHYECKU MOHUTOpUHT. Kiaccudukamus MeToaoB
KOJIMYECTBEHHOI'O aHAJIU3a.

12 CymHocTh, METOIBI, ONEpaIi T'PaBUMETPHUECKOro aHaimm3a. [loaroToBka BemecTBa K
rPaBUMETPUUECKOMY aHAJIU3Y.

13 T'paBuMeTpHUECKOE OTpPEACICHNE COJCPKAHUS KPUCTATUTN3AIMOHHONW BOJBI B KPUCTAILIO-
TUApATax, pacyér.

14  T'paBuMeTpUYECKOE OTpEICICHUE BIAKHOCTH BEIIECTB, PACUET.

15 TI'paBuMeTpHYECKOE ONPEIEIIEHNE CYXOr0 BELIECTBA B PACTUTEIILHOM MaTepualle, pacuer.

W
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Turpumerpuueckuit ananu3. OCHOBHbIE MOHSTHS TUTPUMETPUU: TUTPOBAHUE,TUTPAHT,
TOYKA YKBUBAJICHTHOCTU, KOHEUHAsl TOYKA TUTPOBAHMUS, CTETICHb OTTUTPOBAHHOCTH
TpeboBanusi Kk peakiusiM B TUTPUMETpUUECKOM aHanuze. OOmue npuémbl TUTPOBAHUS
(mpsiMoe 1 0OpaTHOE TUTPOBAHHUE).

MeTo bl TUTPUMETPUUECKOT0 aHAIN3a, UX CYIIHOCTb, OCOOCHHOCTH, IPUMEHEHHE
KucnotHo-ocHOBHOE TUTpOBaHuE. TUIOBBIE pACUETHI B TATPUMETPUUYECKOM aHAIMU3E.
CrangapTHble U CTAaHIAPTU3UPOBAHHBIE PACTBOPHI, UX MPUTOTOBJICHHUE, IPUMEHEHUE.
[Toctpoenne KpuBbIX TUTpOBaHHS..OCOOEHHOCTH KPHUBBIX THUTPOBAHHS PA3HBIX IO CHIIE
KHCIIOT Pa3HbIMHU IO CUJIE OCHOBAHHSIMH.

NHaukaTopsl KUCIOTHO-OCHOBHOT'O TUTPOBAHUS, MEXAHU3M UX JICUCTBUSL.

Omnpenenenne xkapOOHATHOM >KECTKOCTH BOJIBI METOJOM KHCIOTHO-OCHOBHOTO THTPOBA-
HUSL

Omnpenenenue oOIIeH KUCIOTHOCTH MJIOIOB U OBOIIEH.

MeTo/1bl OCaIUTETHHOTO TUTPOBAHUS, KPUBBIC TUTPOBAHUS, HHIUKATOPHI.
KommiekcomeTprueckoe TUTPOBAHKE, CYITHOCTD, KJIaCCU(PHUKAIUSI METOIOB.
KomrmiekconoMeTpusi, THTPAHTHI U UHAUKATOPHI KOMITJIEKCOHOMETPHUYECKOTO TUTPOBAHUS
Omnpenenenue o0miel KECTKOCTU BOJbI KOMIUIEKCOHOMETPUYECKUM METOI0M, OCOOEHHO-
CTH, PACYET.

Onpenenenre KaabIus U MarHusi B BOJHOM BBITSKKE U3 TIOYBBI.
OKHCIUTENEHO-BOCCTAHOBUTEIIBHOE TUTPOBAHUE, CYIIIHOCTh, METObI, MHIUKATOPBI.
[lepmanranaToMeTpruecKoe TUTPOBAHKE, CYITHOCTb, YCIOBHSI IPOBEACHUS, TUTPAHT.
Omnpenenenue xenesa (1) B pactBope conmu Mopa METOI0M MepMaHTaHATOMETPHUH, pacué-
THI.

HNopomerpuyeckoe TUTPOBAHKE, CYIIIHOCTh METOa HOJIOMETPHUH, UHIUKATOP.

3HaueHue U MPUMEHEHUE OKUCIUTEIbHO-BOCCTAHOBUTEIHFHOTO TUTPOBAHUS B CEIHCKOXO-
35IICTBEHHOM aHaJIM3e.

XUMUYECKUI aHaIn3 B 9KOJOTMYECKOM MOHUTOPHWHTE, €ro 3HauU€HUe, paloHaIbHOe MpH-
MEHEHHE METOJIOB aHaJIHN3a.

TouyHocTe aHanmuTHUeckux omnpeneneHuil. OmUOKKM cHUCTEMaTHYEeCKHEe U CIydailHbIe.
Brruucnenne abcomrOTHON M OTHOCUTEIBHOM MOTPEITHOCTH.

TpeboBanust k peakuusiM B TUTpUMeTpudeckoM aHanuze. [Ipuemsl TUTpoBaHus (IpsiMoe,
oOpaTHOe, TUTPOBAHUE 3aMECTHUTEIIA).

[lepBuuHbIE W BTOPUYHBIE CTaHJAPTHBIE PACTBOPHI, UX MPHUTOTOBIEHHE M MPHUMEHEHHUE.
[Ipumepsr.

Yro Takoe TUTP pacTBopa? BeluucianTe TUTP U MOJSIPHYIO KOHIIEHTPAIMIO SKBHUBAJICHTOB
maBesneBoit kucnotel HoC204 -2H20 B pacTBOpe, MOTydeHHOM pPacTBOPEHHEM HABECKH
Mmaccoit 125,03 r B MepHoii kos10e EMKOCTBIO 1aMTp.

Paccuunraiite, ckonbko MALTHIIMTPOB 2H. pacTtBopa HySO4 HAZO B3STH 151 OCakAeHHS Oa-
pust u3 HaBecku 0,5234r BaCl, -2H;0.

Ckomnbko MumnTpoB 10%-oit comstHoit kuciotst ( p = 1,049r/cm’) Tpebyercst st pac-
tBOpenus 0,7500r BaCO3?

B 250,0 mi Boas! pactBopuiu 0,3180 r xsopuaa kaneums. Paccuuraiite TUTp U1 HOpMaib-
HYIO KOHIICHTPAIINIO YKBUBAJICHTOB XJIOpUa KalbIMs B IOTyYEHHOM PacTBOPE.
Boruncnute maccoByto 1010 (%) TUTPOCKONMYECKO BOJBI B XJIOPHIE HATpUs IO CIEAy-
IOIIUM JJaHHBIM: Macca Orokca 0,1282 r; macca Orokca ¢ HaBeckoi 6,7698 r; macca Orokca ¢
HaBECKOW mociie BeIcymnBanus 6,7506 r.

Kakas macca HNOj3, conepxkutcs B 500 mMa pactBopa, ecnu TUTp ero pasen 0,009450
r/mn?

Kakoit 06b8M KOHIEHTpHpoBaHHOrO pactBopa HySO4 ¢ p = 1,220r/cM° Hano B3ATH st
npurotoBienus 21 0,2000H. pactBopa?

YeMy paBHBI MOJIIpHBIE Macchl SkBUBaneHToB HySO4, HSO3, Mg(OH), u Ba(OH), B pe-
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AKI[UAX MTOJTHOW M HEMOJIHOW HEeHUTpanu3anuun?

Omnpenemnure tutp 0,1000 H. pactBopa HSO4.

Tutp pactBopa HCI pasen 0,003500 r/mi1. BerauciuTte MOJSPHYIO KOHIICHTPAILIHUIO PacTBO-
pa.

Omnpenenure Tutp 0,1200 H. pacTBopa H2SO4,

Ha tutpoanue 20,00 mn pactBopa HNOj3 3arpayeno 15,00 miu 0,1200 H. pactBopa NaOH.
Boeruucnure konnenTpamuio pacteopa HNOs.

Kakoit o6bem 0,1500 nH. pactBopa NaOH moiizer na tutpomanue: a) 21,00 M 0,1100
H. pactBopa HCI; 6) 21,00 mi pactsopa HCI ¢ tutpom 0,003810 r/mi?

KakoBa MomsipHas KOHIIEHTpAlUs SKBUBAICHTOB ImaBeneBoil KucioTbl HyCy04-2H,0 B
pacTBope, TOJIydeHHOM pacTBopeHueM 1,7334 r ee B MepHOU K0j10€ BMECTUMOCThIO 250
Mmi?

Kakoii 06sém 0,1115 H. pactBopa NaOH motpebyercst Ha tutpoBanue 10 mu 00,1250
H. pactBopa HCI?

Kakoii 066éM HNO3 ¢ p = 1,180 r/cM° Hao B3siTh, uT0Gb! puroToButs 300 M1 pacTBopa ¢
KOHIIGHTpALUEn Cye = 0,1000 H.?

HaBecky texnuueckoit 3arpszuénnoit coasl Na,CO3z pactBopmiin B MEpHOU KolOe EMKO-
cteio 100 mut. KakoBa maccoBas noms (%) Na,CO3z Bo B3sTOM HaBecke, €ClId Ha TUTPOBA-
uue 10 M mpuroroBiaeHHOro pacrsopa momuto 11,2 v 0,0950 u. HCI.

BBIMHCTIUTE TUTP W MOJSIPHYIO KOHIIGHTPALMIO 3KBUBAJICHTOB  TeTpabopara HaTpHs
Na;B407 -10H,0O B pactBope, monydeHHoM pactBopeHuem 2,8605 r Na,B,O; -10H,0 B
kos6e émkocThio 100 mit.

Kakas macca (B rpammax) NaOH conepkamace B pacTBope, €ciii Ha TUTPOBAaHUE €r0
momuuto 18,2 mia 0,1200 u. pacrBopa HCI?

CKONBKO MITTHINTPOB 62% -it kucnotsl HaSO4 ¢ p = 1,5200 r/em® cmemyer B3sTh s
npurotosienus laurpa 0,1000H. pactBopa?

20,00m pacTBOpa XJIOpuIia Kajdusi HEM3BECTHOW KOHIEHTpaIMu pearupyeTr ¢ 23,53 mu
0,02000H. pactBOpa HMTparta cepebpa. Ompenenute MOJSPHYIO KOHLIEHTPAIMIO SKBUBA-
JICHTOB XJIOPUJIA KaJIMsl B €r0 PacTBOPE.

[[{aBeneByro kucnory H,Cy04 -2H20 wmaccoit 0,3015 r pactBopunu B 50,0mi Boasl. Ha
TUTPOBAHME TMOJYYEHHOro pacTBopa mouuio 17,81 Mi pacTBopa TUApPOKCUIA HATPHSL.
OrmpeenuTe KOHIEHTPALUIO pacTBopa (c,x) NaOH.

IIpakTHyeckue 3a1aHUSA K 3a4eTy
1.[leficTBMEM KakKuX BELIECTB MOXHO OOHapYXUTh KapOOHATHI, XJIOPHUJIbI U CYJb-
¢atb1? [IpuBeuTe aHATUTHYECKUE PEAKIIMH B COKPAIIEHHOM HOHHOM BUJIE.
2.YKaxkuTe 1oce10BaTeIbHOCTh OOHAPYKEHNS CMECH KaTHOHOB NIEPBOM aHAIUTH-
YECKOM TPyMIIbI NH,"; Mg2+; K": Na' u 00bsicuuTe OTBET.
3. C moMo1IpI0 KaKUX CUCTEM BU3yaJIbHO MOXKHO OINPEAETUTH TIOCTHKEHUE TOUKU
sKBUBaleHTHOCTH? Kakue 3HaeTe, HA30BUTE HX.
4. B kakoit 3 nepeuncienusix ganee cucreM (NH;OH-HNO3; H,C,04-NH4OH,;
NH4OH-H2S04; Na,COs3-HCI.) TuTpoBanre HEBO3MOXKHO U TIOYeMYy?
5. Kakue cuctembl oTHOCATCS K Oy(depHbIM, KAKOB MEXaHU3M UX JIeHCTBUS?
[Mpusenute npumepsl. OtBer: CH3COOH + CH3COONa; NH4CI + NH,OH;
K,CO3+H,CO3
6. KpuBas TUTpOBaHUS KaKOM CHIIBI KMCIIOTHI KAKOM CHUJIBI OCHOBAaHUEM H300paXke-
Ha?
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8. Kak Ha3bIBalOT MEPHYIO NIOCYly, U300paKEHHYIO HA PHUCYHKE

p=

r

9. Uemy paBeH 00b&M 0,5H pactBopa KMNnO, st npurorosnenus 150 miu 0,11, ? OtBerT:
30mn

10. Kakosa macca NaCl, neooxoaumas aist npurotosierus 100 mi 0,01 M pactBopa ?
Otset: 0, 0585 T

11. Onpenenure TUTP (r/em®) 0,05 M pacTBOpa 6e3BO/IHOM 111aBeNIeBOI KUCIOTHI . OTBET:
0,0045

12. PaccunTaiite Maccy pactBopéHHoro Bemectsa B 100 r ero 30% pactBopa. Otser: 30,0
r

13. Yemy paBna macca 100 mi pactBopa ¢ miaotHocThio p = 1,079 r/mn ? OtBet: 107,91

14. Ilpu n3MEeHEeHNH KOHIIEHTPAlUU KaKUX MOHOB YCTaHABIMBAIOT TOUKY SKBUBAJIEHTHOCTHU
IIPU KUCIIOTHO-OCHOBHOM TUTPOBAaHUMU?

15.K kakoMy MeTOqy THTPOBaHUS OTHOCHTCS THUTPOBAHUE, IPOUCXOIAIIEE MO PEaKLIHH
NazB407+2H++5H20 =2Na" + 4H;BO

16. Onpenenure maccy ruipokcuaa Hatpusi B 1 1 pactBopa ¢ Turpom 0,0060 r/em® OtBer: 6 1
17. Kakoe u3 npusenennsix BemectB CH3COOH ; (CH3),CO; HyC;042H,0; CgHsCHO
Ha3bIBAIOT CTaHIAPTHBIM U IIOUEMY?

18. B kakoM U3 MepeynCICHHBIX METOAAaX (ALUUAUMETPUU, KOMILIEKCOHOMETPUH, apreHTO-
METpHUH, ATKATMMETPUN) CepHask KUCJIOTA SBISETCS TUTPAHTOM?
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19. Ykaxute u 00bsICHUTE, KaKue GaKTOPHI BIUSIOT Ha BEIMYNHY CKauKa THTPOBAHUS
BOJHOTO PAacTBOpPA CHIIBHOW KUCIOTHI CUIIBLHBIM OCHOBaHUEM? OTBET: KOHIICHTPAIIUS TUT-
paHTa, HOHHAsI CWJIa PacTBOpa, TEMIIeparypa.

20.C noMoI1IpI0 KaKOT'0 UHIMKATOPa MOKHO YCTAHOBUTH BTOPYIO KOHEUHYIO TOUKY TUTPO-
Banus (KTT-2) na nanHoi kpuBoit? OOBSICHUTE OTBET.

i
—

12
‘ ‘ | | ‘ Bropar B

T

[ 11 1MNepeanTa

T

o PO I CM O OO D o e

10 0 v/

21. Yemy paBen oowvem 0,1 MOJTB/ M pactBopa BuHHOM kuciotel HyC4H4Og a1t mpurorosnenust

500 em® 0,01 MOJ'IB/,I[M3 ero pactBopa ? OTBeT: 50CM3_

22. YUemy paBHa MOJIIpHAasi KOHIIEHTPAIIMs pacTBOpa OE3BOIHOM IaBEIEBOI KUCIOTHI, IPHU-
roToBJIeHHOTO U3 (hukcaHana, coaepxariero 0,1 moms HyC,O4 ¢ 2H20, B MepHO#T KoJIOE
BMECTHMOCTBIO 2 1M°?  OTBeT: 0,0SMOJIL/ILM?’,

23. KakuM MeTOZ10M MOXKHO OIPECIIUTh COJAEPIKaHNUE Fe’' B pacTtBope co Mopa? B uem
B ... CpeJie CYIIHOCTh 3TOT0 METO/a ¥ MpH Kakux pH oCyIIecTBISIOT JaHHOE TUTPOBaHUE?
24. B kakoli cpene okuciautenbHas akTuBHOCTh KMnQO4 ycunuaerca? OTBET: KUCIIOM.
25.Kakue u3 peaxkuit H*+OH =H,0O u MnO, + 58 +8H" = Mn?* + 4H,0 maxonsgrcs B
OCHOBE METOJI0B KHUCIOTHO-OCHOBHOTO ¥ OKHCJIHUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBA-
Hus? [IpuBenure npuMepsl TAKMX METOIOB.

26. Ha kako#l peakiiuu OCHOBaH METO]I TUTPUMETPUUECKOTO aHAJIN3a, HA3bIBAEMbII KOM-
TIJIEKCOMETpHUEi?

27. KakoBa pacueTHasi popmyma s onpeaesaeHus oo1ei xecTkocTu Boabl? KakoBsl equ-
HUIIBI U3MEPEHUS )KeCTKOCTH BOJbI? UTO 03HaUaeT rpamyc KECTKOCTU?

28. Kakoii THTpaHT NPUMEHSIOT JJIs1 U3MEPEeHHsI 0011IeH )KeCTKOCTH BOJbI? YKaxute (op-

myiy DJTA (wnu kommuiekcod Il1). Otert:
HOOCH_C /CH,COOH

2\N-CH,-CH_-N

HOOCHZC/ 2 2 "\CH,COOH

29. Kaxoit o0bem (CM3) 0,02 M pactBopa komruiekcoHna |1l 3arpaunBaercs Ha TUTpOBaHUE
20 eM 0,01 M pactBopa CaCl,? Otger: 10

30. Ha kakoii peakuuu MeXAy TUTPAHTOM U ONPEAEIIIEMbIM KOMIOHEHTOM OCHOBAHO:
ocaguTenbHoe TUTpoBanue? IlpuBenuTe mpuMepsl JAHHOTO METOAA TUTPUMETPUYECKOTO
aHayu3a.

7.4 MeToanueckne MaTepHuaJibl, ONpeaesioIue Npoueaypbl OeHUBAHUSA 3HAHMI,
YMEHHI U HABBIKOB, XapaKTEePHU3YIOLIHUX ITANbI JOPMUPOBAHUA KOMIIETECHIHI

Keiic-3aganusa
Meron aHaim3a KOHKPETHON CUTyaluu (CUTYallMOHHBIN aHAIN3, aHAIN3 KOHKPETHBIX CH-

Tyaiui, case-study) — 3To memarorndyeckasi TEXHOJIOTHS, OCHOBaHHAs Ha MOJICJTMPOBAHUN CUTYa-
UM WIH WCIIOJNB30BaHUS PEAIbHOW CUTYallMH B IIENSX aHAW3a JaHHOTO CITydas, BBISBICHUS
npobJeM, OUCKa albTePHATUBHBIX PEIICHUH W MPUHATHS ONTUMAIBHOTO PELICHUs MpOoOIeM.
CutyanuoHHbIN aHamn3 (pa300p KOHKPETHBIX CUTyalwuil, case-study), 1aeT BO3MOXHOCTh HU3Y-
YUTH CJIOKHBIC WM SMOUHWOHAJIBHO 3HAYMMBIC BOIIPOCHI B 6630H8.CHOI71 06CTaHOBKe, a HC B pe-
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IBHOM KU3HM C €€ YIpO3aMHU, PUCKOM, TPEBOTOI O HEMPHUATHBIX MOCIEACTBHUAX B Cllyyae Hempa-
BIJILHOTO pEIlCHUs. AHAIN3 KOHKPETHBIX cHTyanuii (case-study) - s peKTUBHBIA METO aKTH-
BU3AIMHN Y4eOHO-TI03HABATEIBHON JIEATENFHOCTH 00y4aeMbix. CHUTYyallst — 3TO COOTBETCTBYIO-
IIM€ PEATbHOCTH COBOKYIHOCTb B3aUMOCBS3aHHBIX (DAKTOPOB U SBJICHMH, PasMBIIUICHUA U
HAJIeXK] TIEPCOHAKEH, XapaKTepU3yIoIas ONpeAeICHHbIN Mepruol Uil COObITHE U Tpelyromas
paspelIeHus MyTeM aHalln3a U PUHATUS PELICHUS.

Y4eOHbIi npolecc JODKEH OPraHU30BBIBATHCS TAKUM 00pa30M, 4TOOBI MPAKTHUECKU BCE
yJaluecs: OKa3blBaJIKCh BOBJICUCHHBIMH B Ipoliecc o3HaHus. OHU UMEIOT BO3MO>KHOCTb ITOHU-
MaTh U peIEKTUPOBATH IO MIOBOJLY TOTO, YTO OHU 3HAIOT U JyMatoT. CoBMeCTHas! 1esSTebHOCTh
y4aliuxcs B Ipolecce MOo3HaHUsA, OCBOCHHs y4eOHOIro mMarepuaia 03HadaeT, YTO KaXJbli BHO-
CUT CBOW OCOOBI WHAMBHUIYAIbHBIA BKJAJ, UAET OOMEH 3HAHUSAMH, UAESIMH, CIIOcO0aMH Jaesi-
tesibHOCTU. [lpuyeM, nmpoucxoaut 3To B arMocdepe 100poxkenaTeabHOCTH M B3aUMHOM MOJ-
JIEPKKH, YTO MO3BOJISIET HE TOJIBKO MOIy4aTh HOBOE 3HAHHE, HO U Pa3BUBACT caMy I03HABATEIb-
HYIO JI€SITEIbHOCTb, IEPEBOJIUT €€ Ha Oojiee BEICOKHE (POPMBI KOOMEpalMy U COTPYTHHUUYECTBA.

Lenp 00y4aeMbIX - NMpOAHAIM3UPOBATH JaHHBIC CUTYAIMH, HAaWJACHHBIC PEIICHUS, HC-
II0JIb30BAB IIPHU ITOM MPUOOPETEHHbIE TEOPETUUECKUE 3HAHUSL.

Kpurtepuu onieHuBaHus BHINOJTHEHHUA Keiic-3a1aHusA

PesynpTat BbINONHEHUS Keic-3aJaHUs OLIEHUBACTCS C YUETOM CIIEIYIOLINX KPUTEPUEB:

— TOJHOTA MPOPabOTKH CUTYAIIHNH;

— TIOJTHOTA BBHITIOJHEHUS 33/1aHUS;

— HOBM3HA U HEOPJUHAPHOCTH MPEJICTABICHHOIO MaTepraa U pelieHuii;

— MEepCHEKTUBHOCTb U YHUBEPCATbHOCTD PELICHUI;

— yMEHHUE apryMEHTUPOBAHO 0OOOCHOBATH BHIOPAHHBINA BapUAHT PEILICHHUS.

Ecnu pe3ynbTar BBINOJIHEHUS Kelc-3aJjaHus COOTBETCTBYET OOO3HAYEHHOMY KPUTEPHUIO
CTYJEHTY IIpUCBauBaeTcs OAMH Oal (3a KaXKblii Kputepuii o 1 6amuy).

O1eHKa «0TJIMYHO» — IpU Habope B 5 O6asioB.

OreHka «xopoio» — npu Habope B 4 Oaa.

O1eHKa «y/10BJ1eTBOPUTEIbHO» — IIpU Habope B 3 Oaia.

OreHka «Hey10BJeTBOPUTEIBLHOY» — IMPU Habope B 2 Oasa.

KonTposabHbie padoTsl

KonTtposabHasi padoTra — CpeCTBO NMPOBEPKU YMEHUIN IPUMEHSTH MOJTYYEHHbIE 3HAHUS
JUISL peIIeHUs 3a]1a4 OIPEIEIICHHOI0 TUIIA 10 TEME WM pa3/einy

KpuTtepun oneHKH 3HAHUH NPH HAMMMCAHUU KOHTPOJIbHOM PadoThI

OneHka «0TJINYHO0» — BBICTABJISIETCS CTY/ICHTY, T0Ka3aBIIEMYy BCECTOPOHHUE, CUCTEMa-
TU3UPOBAHHbIE, INTyOOKHE 3HaHUS BOIIPOCOB KOHTPOJIBHOM pabOThl M YMEHUE YBEPEHHO IIPUMe-
HATh UX Ha MPAKTUKE NPU PELIEHUH KOHKPETHBIX 33/1a4, CBOOOIHOE U IPABHIIBHOE 0OOCHOBaHHE
IPUHSTHIX PELLICHUM.
O1eHKa «X0po1I0» — BBICTABJISIETCS CTYIEHTY, €CJIM OH TBEpJI0 3HAE€T MaTepual, IPaMOTHO U
IO CYILIECTBY M3JIaraeT ero, yMeeT NPUMEHSTh MTOJIyY€HHbIE 3HAHUSI Ha IPAKTHKE, HO JIOMYCKAeT
B OTBETE WJIM B PEIICHNUH 33]]a4 HEKOTOPbIE HETOUYHOCTH, KOTOPBIE MOKET YCTPAHUTD C TIOMO-
IO IOMOJHUTENbHBIX BOMPOCOB IMpernoiaBaTelis.
Or1eHKa «y/A0BJIETBOPUTEIbHO» — BBICTABIISICTCS CTYJICHTY, ITOKa3aBlIeMy (pparMeHTapHbIH,
pa3pO3HEHHBIN XapaKkTep 3HAHUN, HEIOCTATOYHO MPaBUIIbHBIE (HOPMYIUPOBKU OA30BBIX MOH SI-
TUH, HAPYILIEHUS JIOTHYECKOM MOCIEI0BATENbHOCTH B U3JI0KEHNU IIPOIPaMMHOTI0 MaTepHaa, HO
IIPU 3TOM OH BJIaJIC€T OCHOBHBIMHU MOHATHUSAMYU BEIHOCUMBIX Ha KOHTPOJIbHYIO paboTy TeM, He0O0-
XOJIUMBIMHU JUTSI TAIbHEUIIET0 O0yUYEHUS M MOXKET MPUMEHSTH IMOTY4YEHHbIE 3HAHUS 110 00pa3iy
B CTaH/IapTHON CUTYalUH. OneHka «HeyaoBJIe-
TBOPUTEJIBHO» — BBICTABIIAETCS CTYJIEHTY, KOTOPBIA HE 3HAET OO0JIbLIEH YaCTH OCHOBHOTO CO-
JiepKaHusl BBIHOCUMBIX Ha KOHTPOJIBHYIO padOTy BOIPOCOB TEM JAUCHUIUINHBI, IOIYCKAaeT Ipy-
Oble OIMOKHU B (OPMYIUPOBKAX OCHOBHBIX MOHATUN M HE YMEET UCIIOJIb30BaTh I1OJIy4YECHHbIE
3HAHMS [IPU PELIEHUH TUIIOBBIX IPAKTUYECKUX 33a4.
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PedepaTsl (1o0ka2/1B1)

Pedepar — nmpoaykt camocToaTenbHON pabOTHI CTYIEHTA, MIPEACTABISIONINNA COO0M KpaT-
KO€ M3JIOKCHHE B MHCbMEHHOM BHUJIE MOJIYYCHHBIX PE3yJIbTaTOB TEOPETUICCKOTO aHAIM3a OTpe-
JIEJICHHOM Hay4yHOU (y4eOHO-HCCIe10BaTeNIbCKON) TEMBL, Te aBTOP PaCKPbIBAET CYTh UCCIIETye-
MO MPOoOIEeMbl, MPUBOAUT PA3THYHBIC TOUKH 3PEHUS, a TAK)KEe COOCTBEHHBIC B3TJISbI HAa HEE.

Kputepusimu ouenku pedepara sBISIIOTCS: HOBU3HA TEKCTa, 0OOCHOBAHHOCTH BhIOOpa
HUCTOYHUKOB JINTEPATYPHI, CTENIEHb PACKPBITUS CYITHOCTH BOMPOCA, COOMIOACHMS TpeOOBaHUN K
0 OpMIICHHUIO.

OreHKa «0TJIMYHOY» — BBIIIOJIHEHBI Bce TPeOOBaHUS K HANMCaHUIO pedepara: 0603Haye-
Ha npobiema 1 000CHOBaHA €€ aKTyallbHOCTb; CJIEJIaH aHAJIU3 PA3IMYHBIX TOUEK 3pEeHUs Ha pac-
CMaTPUBAEMYIO IPOOJIEMY U JIOTUYHO M3JI0XKEHA COOCTBEHHAS MO3UIHS; CHOPMYITUPOBAHBI BBI-
BOJIbI, TEMA PACKPBITA IMOJHOCTHIO, BhIIEp:KaH 00BEM; COOIII0IeHbI TPEOOBAaHUS K BHELITHEMY
0(OPMIICHHUIO.

OrneHka «Xopoio» — OCHOBHBIE TpeOOBaHUs K pedepaTy BBIIOIHEHBI, HO IIPU 3TOM J10-
MyIIEHbl HeAOYETHI. B 4acTHOCTH, UMEIOTCS HETOYHOCTH B M3JI0KEHUH MaTepHana; OTCyTCTBYET
JIOTUYECKasl MOCIIeIOBATEIILHOCTh B CY)KJICHUSX; HE BhIIEpP)KaH 00bEM pedepaTa; HMEIOTCS yIIy-
HIeHUs B 0()OPMIICHHH.

OreHKa «y/I0BJIETBOPUTEIBHO» — HMCIOTCS CYIIECTBEHHBIC OTCTYIUICHHS OT TpeOoBa-
HUl K pepepupoBanuio. B 4acTHOCTH: TeMa OcBellleHa JIUIIb YaCTUYHO; JOMYIIEHBI (hakThye-
CKHE OIIMOKHU B COJIepKaHuU pedepaTa; OTCYTCTBYIOT BBIBOIBI.

OreHka «Hey/10BJIeTBOPUTEILHO» — TeMa pedepaTa He pacKpbITa, 0OHAPYKUBAETCS CY-
[IECTBEHHOE HEMOHUMAaHUE MPoOIeMbl WK pedepar He IPEICTaBIeH BOBCE.

KpnTeplm OIleHKH 3HAHMI1 oﬁyqaloumxca IPU BBICTYIVICHUH C JOKJIAI0M

IToka3arens [papanms basnel
CooTBeTcTBHE JIOKJIaa 3asiB- | COOTBETCTBYET MOJTHOCTHIO 2
JIEHHOW Teme, LeNH U 3aJadyaM | €CTh HECOOTBETCTBHS (OTCTYIUICHNUS) 1
MIPOCKTA B OCHOBHOM HE COOTBETCTBYET 0
CTpykTypupoBaHHOCTh  (Opra- | CTpyKTypHUpOBaHO, OOeCTieunBaeT 2
HU3allKg) JOKIaga, KoTopas | CTpPYKTYpUpPOBaHO, HE 0OecTieYnBaeT 1
obOecrieurBaeT IMOHUMAHUE €ro | He CTPYKTYpUPOBaHO, HE 00eCreunBaeT 0
COJIep>KaHus
KynbTypa BBICTYIUIGHHS — 4Te- | paccka3 0e3 oOpaimeHus K TEKCTy 2
HUE C JIUCTa WU pacckas, 00- | paccka3 ¢ 0OpalieHueM TeKCTY 1
paIIEHHBIN K ayAUTOPHH YTEHHE C JINCTA 0
JlocTymHOCTh JOKJIaga O coliep- | JOCTYMHO 0e3 yTOUHSIOIIUX BOIPOCOB 2
KaHWM TMPOEKTa, €ro IEeJAX, 3a- | JOCTYITHO C YTOUHSIOMUMH BOTIPOCAMH 1
Jladax, METOJIaX M pe3ylbTaraX | HeJOCTYIHO C YTOYHSIONIMMHU BOTIPOCAMH 0
[{enecooOGpa3HOCTB, uHctpy- | Llenecoobpaszna 1eJIeco- 2
MEHTaJIbHOCTD HATJISTHOCTH, | 0Opa3HOCTh COMHHUTEIbHA 1
YPOBEHB €€ MCIIOTH30BaAHUS HE 1esecooOpas3Ha 0
CobOnroeHne BpPEMEHHOTO pe- | coOoI¢H (He TPEBBIIICH) 2
rllaMeHTa Jokiana (He Oonee 7 | mpeBbllIcHUE 0€3 3aMeUaHus 1
MUHYT) MIPEBHIIIICHHUE C 3aMeUaHNeM 0
YETKOCTh M MOJIHOTA OTBETOB Ha | BCE OTBETHI YETKHUE, ITOIHBIC 2
JIOTIOJTHATEIbHBIE BOIMPOCHI TIO | HEKOTOPHIC OTBETHI HEYETKHE 1
CYIIECTBY JOKJIaa BCE OTBETHI HEUETKUE/HETIOIHBIC 0
Brnanenue cnenuanbHON TepMuU- | BlageeT CBOOOIHO 2
HOJIOTHEH TI0 TeMe MPOEKTa, UC- | UHOTJa ObUT HETOUYEH, OIIHOaCs 1
MOJIb30BAHHOM B JIOKJIAazAe HE BJIaJeeT 0
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KynbTypa AucKycCHM — yMEHHUE | OTBETHJI Ha BCE BOIIPOCHI 2
MOHATh COOECeqHHKA M apry- | OTBETHI Ha OOJBIIYIO YacTh BOIPOCOB
MEHTHUPOBAHO OTBETUTh HA €ro | He OTBETUJ Ha OOJBIIYIO YacTh BOIIPOCOB 0
BOIPOCHI

[EEN

Ikaja oeHKH 3HAHUI 00y4AIOIIUXCS MPH BBICTYIJIEHUH C TOKJIAI0M:
OrieHka «0TJIHYHO» — 15-18 Oamwnos.
Onenka «xopomo» — 13-14 6annos.
OreHKa «y/10BJIEeTBOPUTENbHO» — 9-12 Garios.
OreHka «Hey/10BJIeTBOPUTEILHOY» — 0-8 OaioB.

TecToBbIE 3a1aHUSA

TecThl — 3TO cHUCTEeMa CTaHAaPTU3UPOBAHHBIX 3a/IaHUM, MTO3BOJISIOIIAs AaBTOMATU3UPOBATh
POLEAYPY U3MEPECHHSI YPOBHS 3HAHUIA U YMEHUU CTYICHTA.

Kputepuu oneHKy 3HAHU CTYJA€HTOB NPH MPOBEIeHNH TECTUPOBAHUS

OuneHka «OTJIMYHO» BHICTABISETCS MPHU YCIOBHUH MPABUIHLHOTO OTBETA CTYJEHTA HE Me-
Hee yeM 85 % TeCTOBBIX 3aaHUM;

OueHKa «XOPOII0» BBICTABISIETCS MPHU YCIOBUH MPABUIHLHOIO OTBETA CTY/IEHTA HE MEHEe
geM 70 % TEeCTOBBIX 3aJaHMIi;

OueHka «y/J10BJIETBOPUTEIbHO)» BBICTABIISCTCS IPU YCIOBUU MPABUIILHOTO OTBETA CTY-
nenta He meee 51 %;

OneHka «HeyI0BJEeTBOPUTEIbHO» BBICTABISCTCS MPU YCIOBHH IMPABUIBHOTO OTBETa
cTynenta Menee yeM Ha 50 % TeCTOBBIX 3aJjaHUM.

3auer

3aKIIIOYUTETbHBIN KOHTPOJIb (TPOMEXYTOUHAs aTTECTALlMsA) MOABOAUT UTOTY U3YUSHUS
JTUCIUIUINHBI «AHAIUTUYECKAsT XUMUS.

VY4eOHbIM MJIaHOM 110 TaHHOW JAUCLUILIMHE IPETyCMOTPEH 3a4ET.

Bormpocsl, BBIHOCHMBIE HA 3a4€T, JOBOIATCS JI0 CBEIACHUS CTYIECHTOB 3a MECSI 10 CAA4YH
3a4éra.

KonTposb 0CBOEHUS TUCIUIUIMHBI U OLIEHKA 3HAHUW OOYYarOIMIMXCs Ha 3a4€Te MPOU3BO-
mutes B coorBercTBUM ¢ ITn Ky6I'AY 2.5.1 «Tekymuit KOHTPOJb yCIIEBAEMOCTH U IMPOMEXKY-
TOYHas aTTecTalus 00y4arOIIUXCsI».

Kpurtepun oneHKr 3HaHUH NPU NPOBEACHUH 3249¢Ta

OLEeHKN «32aYTeH0» M «He3a4YTEeHO» BBICTABIAIOTCA MO JUCIHUILUIMHAM, (GOPMOI 3aKiTio-
YUTEJIBHOIO KOHTPOJISA KOTOPBIX ABJISACTCS 3a4eT. IIpu 3TOM OlLleHKa «3a4TEeHO0» JOJDKHA COOT-
BETCTBOBATh MapaMeTpaM JII000H U3 MOJIOKUTEIbHBIX OLEHOK («OTIMYHO», «XOPOIIO», «yA0-
BJIETBOPUTEIIBHOY), & «HE3aYTeHO0» — MapaMeTpaM OLEHKU «HEYAO0BIETBOPUTEIILHO.

OrneHka «0TJIMYHOY BBICTABIISETCS 00yyaroniemMycs, KOTOpblid 001a1aeT BCECTOPOHHUMH,
CHCTEMaTH3UPOBAHHBIMU M TJIYOOKHMH 3HAHUSAMHU MaTepHaia yueOHOM mporpaMMbl, yMeEeT CBO-
00JTHO BBIMOJHATH 3a/laHusl, MPEAYCMOTPEHHbIE Y4eOHOI MporpamMMoi, YCBOWJI OCHOBHYIO U
O3HAKOMUJICA C JIOTIOJIHUTENLHON JINTepaTypoil, peKOMeH10BaHHON ydueOHOM mporpammoit. Kak
MIPaBUJIO, OLIEHKA «OTJIMYHO» BBICTABJISETCS 00YyYalONIeMycsl YCBOMBILIEMY B3aUMOCBSI3b OCHOB-
HBIX TOJIOKEHUN U MOHATUN TUCIMILIMHBI B UX 3HAYEHUU JUIA MPUOOPETaeMOil CrieIMabHOCTH,
MIPOSIBUBILIEMY TBOPUECKHE CITIOCOOHOCTH B IOHMMAaHUU, U3JI0KEHUH U UCTIOJIb30BaHUU Y4eOHOTO
MaTepHaia, NIpaBUIbHO OOOCHOBBIBAIOIIEMY HMPUHATHIE PEIICHUs, BIAJCIOLIEMY pa3HOCTOPOH-
HUMU HaBBIKAMH U TPHUEMaMHU BBITIOJHEHUS MPAKTUYECKUX padoT.

O1eHKa «XOpOLI0» BBICTABIIAETCS 00ydaroleMycsi, OOHapY)KUBILIEMY IOJHOE 3HAHUE
MaTepHaia y4eOHON MpOrpaMMel, YCIEIIHO BBIIOJIHSIOIIEMY MIPEIyCMOTPEHHbIE YyUeOHOI mpo-
rpaMMOH 3a/laHus], YCBOMBILEMY MaTepHual OCHOBHOM JIUTEPaTyphl, PEKOMEHJOBAaHHOW y4eOHOU
nporpamMMoil. Kak mpaBuio, orneHKa «XOpoLIO» BBICTABIsETCA OOydarolieMycs, MOKa3aBIIEMY
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CHCTEMaTH3MPOBAHHBIM XapaKTep 3HAHUHU M0 JUCLHUIUIMHE, CHOCOOHOMY K CaMOCTOSTEIbHOMY
MOTIOJIHEHUIO 3HAaHUM B XOJI€ JaJIbHEHIIed yaeOHON U podecCHOHAIBHON JesTEeNhHOCTH, Mpa-
BUJIbHO MPUMEHSIIOIIEMY TEOPETUUYECKUE TIOJIOKEHUS IPU PEIICHUN IPAKTUYECKUX BOIPOCOB U
3aja4, BJIAJCIONIeMy HEOOXOAMMBIMU HAaBBIKAMHU U MPUEMaMU BBIIIOJHEHUS MPAKTUYECKUX pa-
0oT.

OrneHka «yI0BJIeTBOPUTEIBHO) BBICTABISETCS 00yyaronieMycsi, KOTOpbIi Ioka3ai 3Ha-
HUE OCHOBHOI'O MaTepuayia ydeOHON mporpaMmbl B 00beMe, TIOCTATOYHOM M HEOOXOIUMBIM IS
JanbHeWIel yueObl U MpeacTodieil paboThl MO CIENUaTbHOCTH, CIIPABUIICA C BBINOJIHEHHUEM
3aaHMii, TPETYCMOTPEHHBIX y4eOHOW MpOrpamMMoil, 3HaKOM C OCHOBHOH JIMTEpaTypou, peKo-
MEHJ0BaHHOH yueOHOH mporpamMmMoii. Kak mpaBuio, oneHka «yJ0BIIETBOPUTEIHLHO» BHICTABIS-
ercst o0yuarouemMycs, JOMYCTUBLUIEMY ITOTPEIIHOCTH B OTBETAaX Ha 3K3aMEHE WJIM BBIIIOJIHEHUU
9K3aMEHAIIMOHHBIX 33aJlaHul, HO 00JafaronieMy HeoOXOIUMBIMUA 3HAHUSMH T0JI PYKOBOJCTBOM
npenojaBaress A YCTPaHEHUs ITHX NOTPELIHOCTEH, HapylIaloUleMy MOCIEA0BaTENbHOCTh B
U3JI0’)KEHUU y4eOHOro MaTepuaia U UCHBITHIBAIOLIEMY 3aTPyIHEHUSI P BBIOJHEHUH MPAKTH-
YECKUX padoT.

OneHka «HeyI0BJIEeTBOPHUTEIbLHO» BBICTABIAECTCA OOYy4aloOUIeMyCs, HE 3HAIOLIEMY OC-
HOBHOI 4YacTH MaTepuana y4yeOHOW MporpamMMbl, JOMYCKAIONIEMYy MPUHIMITAAIBHBIC OIINOKH B
BBIMIOJTHEHUH MPEAYCMOTPEHHBIX Y4eOHOM MPOrpaMMoil 3a1aHuii, HEYBEPEHHO ¢ OOJBIIMMHU 3a-
TPYAHEHUSIMH BBINOJIHSIOIIEMY ITpaKkTHUecKkue padoTel. Kak nmpaBuio, oleHkKa «Hey0BIETBOPU-
TEJIbHOY» BBICTABISETCS 00yUaroleMycs, KOTOPbIii HE MOXKET MPOAODKUTH 00yUeHHE WU MpU-
CTYIHUTh K JIEATENIbHOCTH IO CHEUAIBHOCTH IO OKOHYaHUM YHHUBEpPCUTETa 0€3 OIMOJIHUTEINb-
HBIX 3aHSATUH IO COOTBETCTBYIOLIEH AUCIUILIMHE.

8 IlepeyeHb OCHOBHOI1 U 10NMOJIHUTEIbHON Y4eOHOM JINTEPaATypPhl
OcHoBHasi yueOHas1 1uTepaTypa

1. AnekcanapoBa D. A., laiinykoBa H. I'. YueOnuk «Ananutuueckas xumusa. Kuwura 1. «Xu-
MUYecKHe MeToAbl aHanu3ay 2 u3f. Mcenp. u gom. 2 rpuda: YMO Bbiciiero oopa3oBaHus u
YMO By30B P® no arponomuueckomy oOpaszoBanuto. — M.: M3narensctBo  «tOpaifTy,
2014. -551 c. — Pexxum gocryma: oudmuoreka Kyol'AY (30 3k3.).

2. Anexkcanapona D. A., I'aiinykoBa H. I'. AHanutndeckas xumus. TeopeTuueckre OCHOBBI U
nabopatopHblil npakTukyM. B aByx kHurax. Kaura 1. Xumudeckue Metospl aHanuza 2-u3/.
— M.: Konoc, 2011. — 549c. — Pexxum goctyna: 6ubnuotexa Kyol'AY (141 sk3.).

3. Auekcanmposa D. A., lNaiinykoBa H. I'. AHamuTrueckass Xxumus. TeopeTHIecKre OCHOBBI U
nabopaTopHblif mpakTukyMm. B 2 kuurax. Knural. Xumuueckue MeToabl aHanusa, 1 W3, —
Kpacnonap: M3a-so Ky6I'AY, 2009 — 619¢c. — Pexum noctyna: 6udaunoreka KyoI'AY (304
9K3.).

JlonoJiHuTeIbHASL y4eOHAas JIuTepaTypa

1. Aunekcanzaposa 3. A. DinekTpoHHOE yueOHoe nocodue «MynbTUMEIUHHBIE JIEKIIUU 110 aHa-
J'II/ITI/I‘IeCKOI\/'I XUMUN» I CTyneHTOB, o6yqa}onmxcs[ 110 ClIeOUAJIbBHOCTHU «3KOJ’IOFI/I$I 158 HpI/I-
POAOIIOJIbL30BAHUCY. Pexum A0CTYyIa:
https://edu.kubsau.ru/file. php/105/l\/lult|med lekcii_po_analit. khimii_dlja_spec. EHkologi
ja_avtor Aleksandrova EH.A.pdf.

2. Kaiiroponosa E.A., Cunoposa U.U., Komenenko H.A., KocsHok H.E. Teopernueckue ocHo-
Bbl U HHAUBUAYAJIBHBIC 3a/IaHUA 10 HeopraHqucxoﬁ U aHAJINTUYECKOU XUMHUH — KpaCHOIIapZ
H3n-Bo Kyol'Av,.— 2013. - Pexum JIOCTYyTIA:
https://edu.kubsau.ru/file.php/105/03 03.07.13/16 Teoreticheskie osnovy i individualnye
zadanija_po_neorganicheskoi i analiticheskoi khimii.KaigorodovaEA Sidorovall Koshele

nkoNA.pdf.
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https://edu.kubsau.ru/file.php/105/Multimed._lekcii_po_analit._khimii_dlja_spec._EHkologija_avtor_Aleksandrova_EH.A.pdf
https://edu.kubsau.ru/file.php/105/Multimed._lekcii_po_analit._khimii_dlja_spec._EHkologija_avtor_Aleksandrova_EH.A.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/16_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

3. Kaiiroponosa E. A., Cunoposa U. U., Komenenko H. A., Kocsnok H. E. Heopranuueckas u
aHATUTHYECKAsT XUMHS. TeOpeTHYECKHe OCHOBBI M 3aJaHHs I KOHTPOJIBHBIX paboT,—
Kpacnonap: N3n-Bo Kyol'AY,.— 2011.
https://edu.kubsau.ru/file.php/105/KHimija_ehlementov_pv.pdf

9O Ilepeyenn pecypcoB HHPOPMAIHOHHO-TEJIEKOMMYHUKANIMOHHOI ceTH « UHTEepHET»

- 9BC:
No HanmenoBanue pecypca Temarnka
1 WsparenscTBO «JIaHb» Berepunapus, cenbckoe X0351UCTBO, TEXHOIOTUS
XpaHeHUus U nepepabOTKU MHUIIEBHIX MPOTYKTOB
2 IPRbook YHuBepcanpHas
3 | O6pazoBarenbHblil moptan Kyol'AY | VauBepcanpHas

10 MeToanyeckne yKazanus sl 00y4alOUIMXCS 10 OCBOECHHIO U CUMIIIMHBI

1. AnekcanapoBa, J. A. MynbTUMeIUWHbBIE JIEKIIUHU 110 AaHATTUTUYECKON XUMUH JJIS
CTYJCHTOB, OOYJAIOIIUXCS IO CIell. «DKOJIOTHS M IIPUPOJIONIOIB30BAHUE»: DICKTPOHHOE Yy4eO-
HOE nocobue. / D. A. AnekcangapoBa. — Ky6I'AY, 2013. Pexum npocryna:

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., laliqykoBa H. I'. XpomaTtorpadudeckuii aHaau3 B arpodKo-
gorun / DOnekrpoHHoe yuyeOHoe mocobue.— Kpacnomap: Ky6I'AY, 2013. Pexum nocryna:
https://edu.kubsau.ru/file.php/105/Uch_posobie 567911 vl .PDF

3. Kaitropogosa E.A., Cunoposa 1U.U., Komenenko H.A., Kocsnok H.E. Teoperu-
YECKHE OCHOBBI M MHAMBHUAYAJIbHbBIE 3aJ]aHUsI IO HEOPTaHWYECKOW U aHAJTUTHYECKOH XUMHH. —
Kpacnonap: H3n-Bo Kyol'AY, 2013. Pexxum JOCTyIIa: -

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

11 ITepeyenb MHGOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3YeMbIX NPH OCYLIECTBJICHUHN
00pa30BaTeIbHOIO NMpoLecca Mo IUCHUIINHE, BKJIKYAs NepeYeHb NPOrpaMMHOro odecme-
YyeHHs 1 HH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM

WHdopmanroHHbIe TEXHOJIOTHH, UCTIOJIb3YEMbIE IPU OCYIECTBIEHUH 00pa30BaTEIbHOTO
nporecca Mo JUCHUIUIMHE MO3BOJISIIOT: 00€CeUUTh B3aUMOJICHCTBUE MEX]y YYaCTHHKaMH 00-
pa3oBaTENIbLHOrO Mpolecca, B TOM YUCIIE CUHXPOHHOE M (MJIM) aCHHXPOHHOE B3anMoJieiicTBHE
nocpeacTBoM cetu «HTepHeTY»; GpukcupoBaTh X04 00pa3oBaTEIBLHOrO MPOIECCa, PE3YIbTaTOB
IPOMEXYTOUHOW aTTEeCTallMy MO JUCLUUIUIMHE U Pe3yIbTaTOB OCBOEHHs 00pa3oBaTeibHOI Mpo-
rpaMMbl; OpraHU30BaTh IMpollecc 00pa30BaHUs MyTEM BU3yalM3allMM U3ydaeMoil mHpopManuu
MOCPEJCTBOM HCIOJIB30BaHUS MpE3eHTALUH, y4eOHBIX (DUIBMOB; KOHTPOIUPOBATh PE3YJIbTaThl
00y4eHHs Ha OCHOBE KOMITbIOTEPHOTO TECTUPOBAHUS.

1. Ilepeuens nuuensuonsoro 10

Ne | HammenoBanue Kpartkoe onucanue

1 Microsoft Windows OnepannoHHas cHcTeMa

2 Microsoft Office (Bxirouaer Word, Excel, PowerPoint) | ITaket oducHbIX mpuiioxke-
HUH

2. ITlepedenp npodeccrnoHaIbHBIX 0a3 NaHHBIX U HH)OPMAITMOHHBIX CIIPABOYHBIX CHCTEM
Ne | HaumeHoBaHue Temaruka DJIeKTPOHHBIN aapec
1 Hayunas syiekTpoHHast | YHHUBEpCaIbHAS https://elibrary.ru/
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https://edu.kubsau.ru/file.php/105/KHimija_ehlementov_pv.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/Uch_posobie_567911_v1_.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
https://elibrary.ru/

| | Gubnmoreka eLibrary |

YHHMBEpPCUTETA.

3. Hoctyn k cetu HTepHET, JOCTYI B 3JIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTENIbHYIO CPEIy

12 MaTepI/IaJILHO-TeXHI/I‘le(:KOC odecrneuyeHue AJIA oﬁyqem/m o JTUCHUIIJINHE

[Tnanupyemblie moMenmeHwsl Uit TPOBEICHUS BCEX BHJIOB YU€OHOMU IEATEIIbHOCTH
HaumenoBanue yue6-

TyJiei), IPaKTUKH,

HOM IIPOrpamMMBl

HBIX MIPEAMETOB, Kyp-
COB, IUCLUIUIUH (MO-

WHBIX BUJOB yU4eOHOU
NesTeNbHOCTH, Ipey-
CMOTPEHHBIX Y4€OHBIM
IUTaHOM 00pa30BaTellb-

AHanuTHYECKAT XUMUS

HaumenosaHue noMenieHuu I
MIPOBEICHUS BCEX BUOB YUCOHOM
JIeATEIbHOCTH, MPEyCMOTPEHHOM

y4eOHBIM IIJJAHOM, B TOM YHCJIC T10-
MEILIECHUS ISl CAMOCTOSITEIIBHOM pa-
OOTHI, C YKa3aHUEM TIEPEUHSI OCHOB-
HOro 000pynoBaHusl, yueOHO-
HaIIOHBIX IT0COOMHI

Y UCIIOJIb3YEMOT0 MPOTPaMMHOTO
obecneyeHus

Anpec (MECTOIOJIOKEHUE)
HOMEIICHUH [T IPOBEICHUS
BCEX BHUJIOB yUCOHOU JCSITEIb-
HOCTH, TIPETyCMOTPEHHOM
y4eOHBIM TUTaHOM (B cliy4ae
peanuzanuu 00pa3oBaTeNbHON
IPOTpaMMBI B CETEBOH popme
JOTIOJTHUTEIIBHO YKa3bIBACTCS
HaMMEHOBAHWE OpPTraHU3AIHH,

AHanuTHueckass XUMHs

ITomemenune Ne412 300, nocamou-
HBIX MecT — 144; mnomaas — 131,7
KB.M; y4eOHast ay TUTOPUS JIJIsl TIPO-
BEJICHUS 3aHATHI JIEKIIMOHHOTO TH-
1a, 3aHATUH CEMUHAPCKOTO THIIA,
KYPCOBOT'O MPOEKTUPOBAHUS (BBI-
MIOJIHEHUS KYpCOBBIX padoT), rpyI-
MOBBIX M MHIUBUyaJIbHBIX KOH-
CyJbTAINH, TEKYIIETO KOHTPOJIS 1
MIPOMEXYTOYHOM aTTecTaIuu.
CIUIUT-CUCTEMA — 2 IIT.;
crieanu3upoBaHHas MeOenb
(yuebnas mocka, yueOHast MeOenb);
TEXHUUYECKUE CPEJICTBA O0yUeHUS,
HaOOPBI AEMOHCTPALIMOHHOTO 000-
pyIOBaHUS M y4eOHO-HATJIATHBIX
nocoOuii (HOyTOYyK, MPOEKTOp,
9KpaH);
nporpammuoe obecnieuenue: Win-
dows, Office.

C KOTOPOH 3aKJIIOUEH JI0TOBOP)
350044, KpacHomapckuii kpaif,
r. Kpacnonap, yn. um. Kanu-
HHHA, 13

ITomemenne Ne231 300, nmocamou-
HBIX MecT — 12; mromaas — 43,2
KB.M; y4eOHas ayAUTOpHs JUIs IIPO-
BEJICHUS 3aHATHI CEMHHAPCKOTO TH-

1a, KypcoBOI'O IPOEKTHPOBAHUS
(BBITIOJIHEHUS KYPCOBBIX padoT),
IPYITIOBBIX U MHHBHIYaIbHBIX
KOHCYJIbTAIIHH, TEKYIIETO0 KOHTPOJIIS

U TIPOMEXYTOYHOM aTTECTaLUH.
CTICIMATM3UPOBAHHAS ME-
Oenb(yuebHast 1ocKa, yueOHast Me-
Oeb).

AHanuTHyecKas XUMUS

350044, KpacHogapckuii kpai,

r. Kpacuomap, yn. um. Kanu-
HHMHA, 13

ITomemenue Ne232 300, nmocamou-
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350044, KpacHogapckuil Kpaii,



HBIX MecT — 12; momans — 42,9

KB.M; YueOHas CrieluaTn3upoBaHHas

nmabopaTopusi XMMHH BOJIbI (Kadeapsl

XUMUN) .

nabopaTopHoe 000pyI0BaHNE
(mozarop — 3 wr.;);

TEXHUYECKUE CPEJICTBA O0YUCHUS

(oxpan — 1 mrT.);

CHeIHATH3UPOBAHHAS

Mmebenb(yuebHas 10cKa, yaeOHas

MeOen).

r. Kpacuonap, yn. um. Kanu-
HMHA, 13

AHanuTHyecKas XUMHS

ITomemenue Ne229 300, nmocamou-
HBIX MecT — 25; mommaas — 41,1
KB.M; IOMEIICHUE I CAMOCTOSI-
TEJIbHON pabOTHI.
TEXHUYECKUE CPEJICTBA O0yUCHUS
(npoextop — 1 mrt.;
aKycThuyeckas cuctema — | mit.);
JIocTyl K cetn «MHTEepHETY;
JOCTYT B 3JIEKTPOHHYIO HHPOpMa-
LIUOHHO-00pa30BaTEIBHYIO CPEY
YHHUBEPCUTETA;
CICIIMATM3UPOBAHHAS ME-
oenp(yueOHas mebenp)
[Tporpammuoe odecnieuenue: Win-
dows, Office, cienmanu3zupoBanHoe
JIUIIEH3UOHHOE U CBOOOJIHO pacIpo-
CTpaHsieMoe MPorpaMMHOE o0ecTe-
YeHue, IPEelyCMOTPEHHOE B paboueit
porpaMme

350044, KpacHonapckuii kpaii,

r. Kpacuonap, yn. um. Kanu-
HHUHa, 13
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