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Paboyas nporpaMMa TUCIUIUTHHBI « A HATUTHYECKAs XUMUs» pazpaboTaHa Ha
ocHoBe PI'OC BO - 6GakanmaBpuar mo HampasjieHuto moarotosku 05.03.06
DKOJIOTHsS ¥ MPUPOJOINOIB30BaHHE, YTBEPXKAEHHOrO IPUKa3oM MUHMCTEpCTBa
HayKu ¥ BbIclIero obpasosanus Poccuiickoii ®enepaunu ot 07.08.2020 Ne 894 (B
pen. ot 26.11.2020).
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A.X.H., npoeccop kadenpsl ' /// )
XUMHH 7/ / = “ 3. A. Anexcanaposa

Pa6ouas mporpamma ofcyx/eHa U pEeKOMEHIOBaHA K YTBEPKAEHUIO pELICHUEM
kadenps! xumuu ot 25.04.2022 r., mpotokon Ne 8.

3aBenyrouuit kaheapoii, / W
1.X.H., Ipodeccop - E. A. Kaiiropoznosa

Pabouas mporpamma o0€ peHa Ha 3acelaHiy METOIMYECKOM KOMUCCHH (DaKyIbTeTa
arpoOHOMMHM U 3KOJIOTHH, 1 poTokoin ot 11.05.2022 r., mporoxon Ne 8.

[Ipencenarens
METOJIUYECKOM KOMHUCCHUM,

CT. IpenozaBaTens kadeaps! 061ero ¥
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U OpOIIaeMOro 3eMie/ieus / E. C. boiiko
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PykoBoauTtens
OCHOBHOM Mpo¢ecCUOHaIbHOM
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obpa3oBaTenbHOM MPOrpaMMBl, /
k.6.H., mpodeccop ~ /4 _— H.B. Yepusuesa
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1 He.ﬂb H 3a1a4Y1 OCBOCHHUSA NUCHHUITJINHBI

Llesib10 OCBOCHHS TUCIUILTUHBI «AHATUTUYCCKAS XUMUS SIBIISICTCSI (POPMUPOBAHHUE KOM-
IUIeKca 3HAaHUH O MPUHIIMIIAX, METOAAX AHATUTUYECKONH XUMHUH U MTPAKTUYECKUX HABBIKOB B IPO-
BE/ICHUY XUMHUYECKUX aHAIIU30B.

3agaum JUCHMIJIMHBI:

— (dopMHUpOBaHME Y CTYJCHTOB COBPEMEHHBIX MPEICTABICHUNA O METOJaxX aHajau3a 00bek-
TOB OKpY Karolel cpenbl (Bo3ayXa, IPUPOAHBIX U CTOYHBIX BOJ, [I0YBBI);

— mpuoOpeTeHne 3HaHUM O MPUMEHEHHH METO/I0B Kaue€CTBEHHOTO U KOJHMUYECTBEHHOTO XH-
MHUYECKOTO aHaJIK3a B KOJIOTHYECKOM MOHUTOPHUHIE I KOHTPOJIS 3arpsi3HEHHOCTH OKPY)Karo-
IEN Cpeabl;

— TOJyYEHHE HAaBBIKOB MPAKTUYECKOTO BEIOOpA U peain3aluy Hanbosee panoHaIbHBIX Me-
TOJIOB UCCIICIIOBAHUS;

— pPa3BUTHE HAYYHOTO MBIIUICHUS M OOIICTEXHUYCCKON 3PYAMIINH, TO3BOJISIONINX PEIIaTh
MHOT000pa3Hble AaHATUTUYECKUE 331a4H;

— caMocCTOosITeNbHAs paboTa ¢ HOBOW HAy4YHOM JIUTEepaTypol ¢ o0odmeHneM e€ B Buae pede-
paToB M JIOKJIA/I0OB HA CEMHHAPAX M TEMATUYCCKUX KOH(EPEHIUIX.

2 IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4eHHS MO AUCHHUILIUHE, COOTHECEHHBIX
¢ IVIAaHUPpYyeMbIMH pe3yiabTaTamu ocBoenuss AOITOII BO

B pe3ynbpTare 0CBOGHUS AMCUUILUIMHBI «AHATUTHYECKAsE XUMUS» (POPMUPYIOTCS CIIEIYIO-
1€ KOMIIETEeHIINU:

[MK-12 — cnioco6eH Mpou3BOIUTE OIICHKY aHTPOITOTEHHBIX U MIPUPOIHBIX (DaKTOPOB orac-
HOCTH JUISl OKPY>KaroLIel Cpe/ibl U 3710pOBbs HACEIECHUS.

12.1 OneHnBaeT aHTPONOTCHHBIE U TPUPOAHBIE (DAKTOPHI OMIACHOCTH JIJISI OKPYKAIOIIEH
Cpezbl U 310pOBbs HACEICHUS

12.2 IlpumMeHsieT MeTo1bl UACHTU(UKALIMM BPEIHBIX 0OBEKTOB OKPYXKAIOLIEH Cpe/bl; Me-
TOJIUKU OLIEHOK PHCKa, KOHTPOJIsI U OOPbOBI C BpeAHBIMU 00BEKTaMU

B pesynbTare mM3ydeHus AMCLUUIUIMHBI «AHAIUTHYECKass XUMUS» OOydaroUIMiics roTo-
BUTCSl K OCBOECHHUIO TPYJOBBIX (PYHKIIMH U BBIMOJIHEHUIO TPYIOBBIX AEHCTBUIA:

ITpodeccuonanbublit ctannapt «CrenuanaucT-TeXHOJIOr B 00JacTH NMPHPOJOOXPAHHBIX
(axonoruueckux) ouorexnonoruit» (Ipuxaz Muntpyna Poccun ot 21 nexadpst 2015, Ne 10461H)

OT®: MOHUTOPHUHT COCTOSTHUS OKPY’KAIOILIEN Cpeibl ¢ IPUMEHEHUEM IIPUPOIOOXPAHHBIX
OMOTEXHOJIOTHH

T® — ocymecTBIEHNE YKOJIOTHUECKON OLIEHKH COCTOSHUS MOAHAI30PHBIX TEPPUTOPHUI U
BO3MO>KHOCTH NPUMEHEHMSI HA HUX MIPUPOJOOXPaHHbIX OnorexHosoruii, A/01.6;

T/I: ananu3 pe3yapTaToB MCCIeI0OBaHUN TPUPOAHBIX 00Pa31IoB.

3 Mecto qucuuniauebl B ctpykrype AOIIOIT BO

«AHAINTUYECKAsT XUMUSD) ABISETCS AMCUUIUIMHONW 4acTH, (GOPMHUPYEMON ydaCTHUKAMHU
oOpazoBatenbHbix oTHomeHu AOIIOII BO mnoaroroBku oOyyarommxcs IO HampaBiICHUIO
05.03.06 Dxosorus U MPUPOIOIONIL30BAHHIE, HAIIPABICHHOCTD «DKOJIOTHS M MPUPOIOINOIH30Ba-
HUEY.



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

Bunpl yueOHOI paboThI O06bem, gacoB
KonrakTHasi padora 53
B TOM YHUCJIE:
— ayIMTOpHAs IO BUJAM YUEOHBIX 3aHSATHMA 52
— JICKIUU 22
— IIpaKkTU4YeCcKue (JJTabopaTOpHBIE) 30
— BHEAYJUTOPHAS
— 3a4er 1
— 9K3aMEH

—3alIMTa KypCOBBIX paboT (ITPOEKTOB)
CamocrosiTesbHasi padora

B TOM YHUCJIE: 19
— KypcoBas padoTta (IpOeKT) —
— TIPOYHE BUJIBI CAMOCTOSITEIIBHON pabOThI 19
HToro no aucuunjinHe 72/2

B Tom yucne B hopme mpakTUUecKor MOATOTOBKU -

5 Coaep:kanue AU CHUIIHHBI
ITo nToram nzyyaemMoro Kypca cTyeHThI (0Oyuaromumecs) cAaroT 3a4ET
JucuuruimHa u3yvaercs Ha 1 Kypce, Bo 2-M ceMecTpe 1o yueOHOMY TIaHy OYHOU (OpMBI

o0OyueHusl.

Conep:xaHue ¥ CTPYKTYpPA IUCHHUILIUHBI 110 04HOH dopMe 00ydeHunst
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OCHOBHBIC TIOHATHUSA, Me-
TOIbI, 3aJa4dl aHAJUTHYC-
ckoi xumuHu. OCHOBBI Ka-
1 yecTBeHHOTO aHanm3a. Ko- | TIKC-12 | 2 | 2 - - - 4 - -
JIMYSCTBCHHBIMN aHaJmu3,
KJIacCU(UKALIUSI €r0 METO-
JIOB.
KauecTBeHHBIE  peaKIIHH.
2 KauecTBeHHBIH agamus | IIKC-12 | 2 | 2 - - - 4 - 2
CMECH CYXHX COJIEH.




I'paBumeTpuueckuil  aHa-
JU3, €ro CyIIHOCTb U Me-
To1bl. OnpeaeneHye Biaru
U CyXOro BEILeCTBA B pac-
TUTEJIbHBIX CUCTEMAX.

[IKC-12

TutpumeTpudeckuii  aHa-
JIN3, OCHOBHBIE IOHSATHS,
TEPMUHBI, TUTPUMETPUHU.
Meroasl  TUTpUMETpUYE-
CKOI'0 aHaju3a

IIKC-12

Kucnorno-ocHoBHOE anu-
TUMETPUYECKOE THUTPOBa-
Hue. OnpeneneHue ruapo-
KapOOHATHOW MIETOYHOCTU
BOABI AlIUAUMCTPUYCCKHUM
TUTPOBAHUEM.

IIKC-12

Teopusi KHUCIOTHO-OCHOB-
HbIX MHAMKATOpoB. Kpu-
BBIC TUTPOBAHUA.

[IKC-12

AJNKaTMMETPHUUECKOE THUT-
pOBaHuUE IPU ONPEACTICHUNA
OpPraHMYeCKOH KHCIIOTHI B
e€ TeXHUYECKHX o0pa3ax.

[IKC-12

KomriekconomeTpurye-

ckoe TutpoBanue. Kom-
IUICKCOHBI — THUTPAHTBIl H
WHUKATOPBI KOMILIEKCO-
HomeTpun. OrnpeneneHue
o0mIel KECTKOCTH BOJBI
METOJIOM  KOMIUIEKCOHO-
METPHUUYECKOTO TUTPOBAHHUS

IIKC-12

OKHCIUTENBHO-BOCCTaHO-
BUTEIIbHOE  TUTPOBAHHE
(Penoxcmerpust) Ilepman-
raHaTOMETPHUUYECKOE OlIpe-
JIeJICHUE JKelle3a B pac-
TBOpE coau Mopa.

ITIKC-12

10

Metoasl npobGooTbopa u
npobomnoaroroBku. OTOOp
npo® NPHUPOJIHBIX OOBEK-
TOB,  TPAHCIOPTHPOBKA,
XpaHeHWe, MOATOTOBKA K
XUMHYECKOMY  aHaJH3Yy.
OcHOBHBIE METOJIBI pa3zie-
JeHUS W KOHIEHTPUPOBA-
HUSL

ITIKC-12

11

MeTtponorus B aHalnuTHYE-
CKOM XWMWH, CTaTHUCTHYC-
ckasi 00paboTka pe3ysbTa-
TOB aHanu3a Mertponoru-
YECKHE  XapaKTEPUCTUKU

IIKC-12




MeTo/0B aHanu3a. Kpure-
puid  BOCIPOU3BOAMMOCTH
pe3ynbraToB. Buuael 1o-
IPEUIHOCTEN U CIIOCOOBI UX

yuera.

UTOI'O 22 | - - - 30 |- 19

Conep:kaHue M CTPYKTYPA IMCHHUIUIMHBI: JIA00OPATOPHBIE 3aHATHS 110 OYHOH (hopme
00yueHus

3 = JlaGopatop-
No s =
Tema. OCHOBHBIEC BOIIPOCHI o g HBbIC 3aHATHS,
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AHanuTHueckue peaknun Ha nonsl: K+, NHs*, Mg?*,
1 INOs, 504, CI, PO COs2 . i 2
2 | KauecTBeHHBIN aHATTN3 CMECUCYXHX COJICH. IIKC-12 | 2 2
3 I'paBUMeETpHUECKUI aHAIM3. IIKC-12 | 2 2
4 OmnpenenieHre BIaXXHOCTH 3€pHa MIICHUIIBI. [IKC-12 | 2 2
AIMIUMETPUYCCKOCTUTPOBAHNE, TUTPAaHThl U wHIU- | OITK-3
5 2 2
KaTopsbl. Pelienue 3amay. T[IKC-12
6 | Onpenenenue ruapokapboHaTHON mEnoynocTr Boael. | [IKC-12 | 2 2
7 AJNKaIMMETPUYECKOCTUTPOBAHHE, TUTPAHTHI U UHIH- nxc-12 | 2 9
karopsl. Pemenue 3amau.
8 OnpezeneHue OpraHUYECKONW KUCIOTHI B €€ TeXHUYe- nmxc-12 | 2 9
CKHX 00pa3iax.
KonnokBuym: «KucnoTHO-0OCHOBHOE TUTpPOBa-
9 auey. [IpaBwia mogdopa turpanTa u uaAMKaTopa. Pac- | TIKC-12 | 2 2
YETHI.
10 KOMIUIEKCOHOMETPUIECKOE THUTPOBAHUE, TUTPAHTHI, nkc-12 | 2 9
WHIUKATOPBI.
11 | Onpenenenue oOIIel KECTKOCTH BOBIL. I[IKC-12 | 2 2
19 [TepmaHTaHATOMETPHUECKOE THTPOBAHHUE, TUTPAHTHI, nxc-12 | 2 9
WHIUKATOPBI.
13 | Onpenenenue xenesa (11) B pactBope comn Mopa. IKC-12 | 2 2
14 | Metoasl npo600oTOOpa U MPOOOIOITOTOBKH. I[IKC-12 | 2 2
15 Bunel norpemHocteit U crnocoOsl ux ydera. Perienue nKkc-12 | 2 5
3a/ad.
16 | 3ammTa 1a00paTOPHBIX PadOT IKC-12 | 2
| Hroro [ 30 |




6 IlepeyeHb y4yeOHO-METOAUYECKOr0 oOecreyeHusl I CaMOCTOSITEIbHOI PadoThI
00y4YaAIIHUXCS M0 TUCHHILINHE

MeTtoauyeckue ykazaHus (ISl CAMOCTOSITEIbHOI padoThI)

1. Aunekcanaposa, 3. A. MynbTUMEIUHHBIC JISKIIUH 110 aHATUTHICCKON XUMUH JIJIS CTY/ICH-
TOB, O0YYAIOMIMXCS IO CIell. «DKOJOTHUS U MPUPOIOTIONB30BaHUEY. DIIEKTPOHHOE Yy4eO-
Hoe  mocobme. / D. A. AnekcanmpoBa. — KyOI'AY, 2013. Pexum pgocryna:
https://edu.kubsau.ru/file.php/105/Multimed. lekcii_po_analit._khimii_dlja_spec. EHkol
ogija_avtor Aleksandrova EH.A.pdf.

2. Anexcanaposa J. A., Haymona I'. M. YuebHoe nocobue 1o HeOpraHu4eCKOl U aHATHTH-
YECKOM XUMUU JJISl CAMOCTOSITENIbHOM pabOThI CTYIEHTOB 3KOHOMHYECKOT0 U OHOJIoTHye-
CKOro (pakynbTeTOB JHEBHOTO M 3a04HOro otaenenuil. — Kpacunomap: M3n-so KyoI'AY,
2010.

3. Aunekcanmposa D. A., IaiimykoBa H. I'. Xpomarorpaduueckuii ananu3 B arpo3Kojoruu /
OnekTpoHHoe  ydeOHoe mocobue.— Kpacnomap: KyO6I'AY, 2013. Pexum pocryna:
https://edu.kubsau.ru/file.php/105/03 03.07.13/13 KHromatograficheskii_analiz_v_agro
ehkologii.AleksandrovaEHA.GaidukovaNG.pdf

4. Tainykoa H.I'., Cunoposa U. U. «OcHOBHBIE NOHATHSA TUTPUMETPUUYECKOTO aHATH3A». —
Kpacnonap: U3n-so KyoI'AY, 2008 —42 c.

5. TaiinykoBa H. I'., Cunopoa U. U. «KucnotHo-ocHoBHOE TUTpOoBaHue». — KpacHonap:
Uzn-Bo Ky6I'AY, 2008. —53 c.

6. Kaiiroponosa E.A., Cunoposa U.U., Komenenko H.A., Kocsnok H.E. Teopernueckue oc-
HOBBI ¥ MHAMBHUIYaJIbHBIC 33/IJaHUS 10 HEOPTraHMYECKON U aHAIMTHYecKor Xxumuu. — Kpac-
HOJap: W3n-Bo Kyol'AY, 2013. Pexum JOTYyTIa: -
https://edu.kubsau.ru/file.php/105/03_03.07.13/16_Teoreticheskie osnovy i_individualn
ye zadanija_po_neorganicheskoi_i_analiticheskoi_khimii.KaigorodovaEA_Sidorovall
KoshelenkoNA.pdf.

7. Kaiitroponosa E. A., Cunoposa 1. 1., Komenenko H. A., Kocsnok H. E. Heopranuueckas
U aHanuTH4ecKas xumus. TeopeTndeckue OCHOBBI U 3aJaHUS 711 KOHTPOJIbHBIX paboT. —
Kpacnomap: Uzn-so KyoI'AY, 2011.

7 DoHJ OLIEHOYHBIX CPpEaACTB 1Jisl IPOBEACHUS l'lpOMC?KyTO‘-IHOﬁ aTTeCTallumn

7.1 IlepeyeHb KOMIIETEHIHII ¢ yKa3aHHWeM J3TAanoB uX (OPpMUPOBAHUS B MpoLecce
ocsoenus AOIIOII BO

Oranbl GOpMHUPOBAHUS U TIPOBEPKH YPOBHS CPOPMUPOBAHHOCTH KOMIIE-
Howmep cemecTtpa™ | TeHuunii mo aucuuIUIiMHAM, MpakTukaM B mponecce ocBoeHus: AOIIOIT
BO
IMK-12 — cnoco0eH Mpou3BOANTH OIEHKY AHTPONOTreHHbIX H MPUPOAHBIX (haKTOPOB onac-
HOCTH JIJISl OKPY/KAKOIIEH CPe/ibl M 310POBbs HACEJICHHUS
AHanuTuyeckas XuMHS
DKOIOTUs )KUBOTHBIX
DKOJOTUSI MUKPOOPTaHU3MOB
DKOJIOTUS PACTEHHUI
OcHOBBI OM00€30IaCHOCTH
brnonnmnkanms
bruoMoHUTOPHUHT
IKOJI0THUs YeJIOBeKa
buopaznoobpazue
DKoJIOrHYeCcKask TOKCUKOJIOTHS
DKoIOoru4uecKas dIUIEMUOIOT U

~No oo obhPOWOWDNDDN
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[IpenmumioMHas npakTuka

ITMOHHOM paboThHI

TexHonornueckas (IpOEKTHO-TEXHOJIOTUYECKasl) TPaKTUKa

[ToaroToBka K mporeaype 3auThl ¥ 3allUuTa BBITYCKHOW KBaJTH(HKa-

*Homep cemecTpa COOTBETCTBYET 3TaIly (hOPMUPOBAHHSI KOMIETECHITUH

7.2 Onucanue noka3areJeii 1 KpuTepueB OLeHMBAHNUS KOMIIETEHIMi HA Pa3TUYHBIX ITamax
UX (pOpMHUPOBaHUS, ONIMCAHUE IKAJIbI OLleHUBAHUS

[TInanupye-
MBIE PE3YIlb-
TaTbl OCBOE-
HHSL KOMIIC-
TeHIUH (WH-
JTUKATOPBI
JOCTHKEHHUS
KOMIIETEH-
00509

ypOBeHB OCBOCHHA

HEyJ10BJIE-
TBOPUTEIHHO
(MUHUMATB-
HBEI1 HE IO-
CTUTHYT)

YIIOBJIETBO-
PUTEIBHO
(MUHUMATB-
HBIA TTOPOTO-
BBII)

XOpOIIOo
(cpennmii)

OTJIMYHO
(BBICOKHIA)

OueHouHOE
CPEelICTBO

ITIKC-12 — cnioco6eH pou3BOAUTh OIIEHKY aHTPOIIOTCHHBIX M IPUPOIHBIX (PAKTOPOB OMACHO-
CTH JUIsl OKPY>KaIoIIel cpefibl ¥ 3J0POBbs] HACETICHHS

I[IKC-12.1
OreHuBaeT
AQHTPOIIOTCH-
HbIE W TIpH-
ponHbie (ak-
TOpBI  Omac-
HOCTH IS
OKpYyXaro-
LIEH Cpelibl U
3JI0POBbBS
HaCeJICHHS
I[IKC-12.2
[Ipumensier
METOBI
uaeHTU(UKa-
IIUU BPEIHBIX
00BEKTOB
OKpYKaro-
el Cpeabl;
METOIUKHU
OIICHOK
pUCKa, KOH-
TpoOJIs u
00pBOBI C
BpETHBIMU
00BbEeKTaMHU

YpoBeHb
3HAHUN HIDKE
MHHHMAJIb-
HBIX Tpebo-
BaHUH,
HMEIIH MECTO
rpyObIe
OIIMOKH
IIpn  peme-
HHM  CTaH-
JapTHBIX 3a-
Jad HE TMpo-
JIEMOHCTPH-
pOBaHBI  OC-
HOBHBIC yMe-
HHS, HMECIH
MECTO  Tpy-
Oble OIIMOKH,
HE  Tpoje-
MOHCTPHUPO-
BaHBI  0a30-
BbI€ HABBIKH

Munn-
MajJbHO JIO-
ITYCTUMBIN
YPOBEHb 3Ha-
HHUH, JIOmy-
IIEHO MHOT'O
HETpyOBIX
OIINOOK.
[Tponemon-
CTPUPOBAHbI
OCHOBHBIC
yMEHUs, pe-
IIEHLI THIIO-
BBIC 3aJ1a4M.
Nmeercs mu-
HUMAaJILHBIN
Habop HaBbI-
KOB ISl pe-
IIEHUs CTaH-
JApTHBIX 3a-
Jad C HEKOo-
TOPBIMU
HEJI0YeTaMHt

YpoBeHb
3HaHUHI B
o0BeMeE, Co-
OTBETCTBYIO-
mieM  Ipo-
rpaMMe MoJ-
TOTOBKH, JI0-
MOyIIEHO He-
CKOJIBKO HE-
rpyObIX OIIH-
ook. Ilpone-
MOHCTPHUPO-
BaHBI BCE OC-
HOBHBIE yMe-
HUS, PEIICHBI
BCE  OCHOB-
HBIC 3a]1a49U C
HEerpyObIMU
omuOKaMu,
POJEMOH-
CTPUPOBAHBI
6a30BbIe
HaBBIKH TIpU
pelieHun
CTaHJIaPTHBIX
3aa4
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7.3 TunoBble KOHTPOJIbHbIE 3aJaHUA WJIM HHble MATepPHAJIbl, HeOOX0AUMBbIE JIsi
OLIEHKM 3HAHWI, yMEHHUIl, HABBIKOB, XapaKTePU3YIOUIUX 3Tanbl (J)OPMHUPOBAHUA KOMIIETEH-
uuii B mpouecce oceoennsi AOIIOII BO

Keiic-3aganusa
«Kommuiekconomepus»
OnbiT «OnpenesieHue o011 :KeCTKOCTH BOJAbDY

Cywgnocms memooda. OONIYIO KECTKOCTD BOJIBI ONIPEIEIISAIOT TUTPUMETPUIECKUM METOIOM,
UCIoNB3ys B KauecTBe TuTpaHTa kKomruiekcoH III (DJITA). TutpyroT Boy pacTBOPOM KOMILICK-
cona III B mpucyTcTBUM MHAMKATOPA XPOMOI'€HA YEPHOIO U OIIPEACIIAIOT CYMMapHOE COIEpKaHUE
B HEll HOHOB KaJIbIUs U Maruus. IHAMKaTop XpoMoreH uepHblii 00pa3yeT c MOHaM MarHusl U Kallb-
1M1 KOMIUIEKCHBIE COEIMHEHNSI BUHO-KPACHOT'O 1IBETA B aMMUAYHOM Cpefe:

Ca?" + HInd 2 = Calnd ~ + H*; Mg?" + Hind > = Mgind ~ + H*.

KoHcTaHTBl ycTolunBocTH KoMIiuiekcoB Ca?' m Mg? ¢ MHAMKAaTOpOM paBHBI COOTBET-
ctBenHO 2,6-10% 1 1-107. BenuunHa KOHCTaHT ycToitumBocTH Komiuiekcos Cat u Mg?* ¢ kom-
nnekconom 111 (DATA) Ha nopsnok 6omsme (3,7-107 u 5-108). [TosToMy npu THTPOBAHHU KOM-
IUIEKChl METAJIOB C MHIMKATOPOM Pa3pyIIaloTcs U 00pa3yroTcsi 0ojiee MPOYHbIE KOMILIEKCHI C
DJITA (npu pH 10): Calnd ~ + Naz[H2Y] = Naz[CaY] + HInd % + H*.

B Touke 3KBUBaJICHTHOCTU BUHHO-KpPACHasi OKpacKa pacTBOPa CMEHSETCS CUHEHN BCIIECTBUE
HAKOIUICHHS aHUOHOB MHAMKATOPA.

PeaktuBsbl u odopyaoBanue: komiiekcod I (3ITA) 0,05 H., XpoMoreH 4epHbINA, aMMU-
aunbiit 0ydep (NH4Cl 20 r. + NH4OH 80 M 25% B 1 1. pactBopa), OropeTKa co mTaTUBOM, KO-
HUYecKas Konda Jisl TUTpoBaHud, muneTka Ha 100 mir.

Xoxa ompenesenusi: [loocomoexa oOropemku k pabome. TIATeIHHO BBIMBITYIO OIOPETKY
JBaX/IbI OMOJIOCHUTE HeOoNbpIIMMH nopuusiMu pactBopa IATA st yaaneHus oCcTaTKOB BOJIBI.
[Tonp3ysch BOPOHKOI, HAITOJHUTE OIOPETKY TUTPAHTOM TaK, YTOOBI MEHHCK €r0 ObUT HECKOJIBKO
BBIIIIE HYJIEBOTO JEJICHUS. 3alI0JIHUTE PACTBOPOM TUTPAHTA OTTSIHYTYIO TPYOKY, BHITECHHUB U3 HEE
y3bIPbKH BO31yXa. 3aTeM yOepuTe BOPOHKY, TaK KaK C HE€ MOYKET KanaTh pacTBOP, U, BHITyCKast
mumHuE tuTpadnT DJTA, ycTaHOBUTE HUKHUWA Kpail MEHMCKA Ha HYJIEBOM JelieHuu. B Takom
COCTOSTHUU OIOpeTKa roTtoBa K paboTe (moapoOHOE OMHCAHHUE C PUCYHKAMHU CMOTPHUTE B y4eO-
Huke Anekcanaposoii D.A., I'aiinykoBoit H.I'. Ananutnyeckas xumus. TeopeTnueckrue OCHOBBI U
nabopaTopHbIii mpakTuKyM. B 2 kaurax. Kaural. Xumuueckue metoasl aHanmsa, 3aarenbcTBo
«KomocCx»: 2011r. ll-e u3x.).

Omnpenesienue odmei xecTkocTH Boabl. O0pa3er ucciaeayeMoit Boasl oobemom 100 mi
NEPEeHOCAT NMUNETKOW B KOOy A TUTPOBaHMs, MPUOABIAIOT 5 MJI aMMOHMHHOW OydepHon
CMecH, BHOCAT Ha KoHuMKe Immarenss 20-30 Mr uHOuKaTopa XpoMOreHa YEpHOrO0 U TUTPYIOT
0,05 H. pactBOopoM KomIuiekcoHa III 1o mepexona BUHHO-KPAaCHOM OKPACKH KHUAKOCTU B CUHIOKO.
[ToBTOpPSIOT TUTpOBaHUE 2—3 pa3a U U3 CXOIALINXCS OTCUETOB HAXOJISAT CPEHEE.

3aoanue. 3anucv OannbIx onvima.
1). 3anecuTe NaHHBIE TUTPOBAHUS B TaOIUITY.

NeNe| c(D]ITA), :I’J(IB"H"‘)’ Vi (QITA) M1 Ko, MMONB/T
1 |o05 100
0,05 100
3 0,05 100
Cp.

2). Paccunraiite 3HaueHme obmIeH KecTkocTH Boabl JKo = ¢ (Ca®* + Mg?") [ mmoms/n] 1o dop-
MyJe:
Ko = ¢«(OATA) - Vip(DATA) - 1000 / V(BOIBI),
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rae c¢(DATA) — MomsipHas KOHIIEHTpaIMsi SKBUBAJICHTOB pacTBopa Kkomruiekcona III, H;
Viep — cpenHee 3HaUeHHE 00heMa pacTBOpa KOMIUIEKCOHA, 3aTPAYCHHBIN Ha TUTPOBAHUE CyMMap-
HOTO COZIepPKaHMsI MOHOB KaJIbLIUS U MarHus, M,

V(Boabl) — 00bEM BOJIbI, B3SATHIN JIJIs1 TATPOBAHUS, MJL.

3). Ha ocHOBaHWU KJIaCCH(UKAIIUU BOJIBI IO )KECTKOCTH, OIEHUTE Ka4eCTBO MCCIICyeMOU BOJIBI,
MIPUTOJAHOCTH €€ B MUIILY U JJI1 TEXHUYECKUX IIeJeH.

3aganus 1J151 KOHTPOJIbHBIX padoT
(IToaroroeneno 15 BapuanToB. OTBETHI TPEOYIOT 0OOCHOBAHHS)
[IpuBoauTcs BapuaHT | B KauecTBe MpuUMepa

BAPUAHT 1
1. I'padpuueckast 3aBucumocts pH oT 00beMa 100aBICHHOTO TUTPAHTA — TO
a) CKQ4OK TUTPOBaHMs; O)KpHBas THTPOBAHMSI; B) JIMHUS HEUTPAILHOCTH;

I') KpYBas SKBUBAJICHTHOCTHU.

2. B npouecce TUTpOBaHMsI pacTBOP TUTPAHTA IO KAIUIAM J00ABISIOT U3:

a) MUNeTKH; O) TpyIu; B) OIOPETKH; T) MEPHOMH KOJIOBI.

3.PacTBOp TUTpaHTa, KOTOPBIM HENb3s1 IPUTOTOBUTH 10 TOYHON HABECKE HA3bIBAIOT

a) CTaHJApTHBIM; 0) CTaHIApTU3UPOBAHHBIM;  B) QUKCAaHAJIBHBIM;  T) OyQepHBIM.
4. AmMmuaunslii 6ydep npencrasisier co0oil cMech. ..

a) NHsOH+NH4Cl 6) NHsOH+NaCl B)NHsOH+NaOH

r)NH4CIl+(NH4)2CO3  m)NH4CI+HCI

5. MOMEHT OKOHYaHUS peaklUy B THTPUMETPUU Ha3bIBAaeTCs ### TOUKON

6. MoJIsIpHYIO KOHIIEHTPAIMIO SKBUBAJICHTOB PACCUUTHIBAIOT 10 (opMyJIE: a)
_ m(pacTB.BeIecTBa) &) = m(pacTB.BeIIEeCTRA)
V(pactBopa) m(pacTBopa )
8)C = n(pacTB.BeleCTBA) _ Noxe (pacTBBeIIECTBA)
V(pacTBopa) V(pacTBOpa)
7. 3ajiaun KaYECTBEHHOTO AHAITH3a
a) ompeeneHrne cocTaBa mpookl 0) 0OHApYKEHHE KATHOHOB 1 aHHOHOB B TTpo0e B)

oOHapy’KeHHe IMpOLEHTa MpUMecel B mpobe TI) ompesesneHHe COOTHOLIEHUS KOMIIOHEHTOB B
npobe

8. Haumenbiiee oOHapyxuBaeMoe KOJIMYECTBO NOHA JAHHOM peakiueil BeIpaXkaeT ### MUHUMYM
9. Ciaboe 0OCHOBaHME TUTPYIOT CHIIBHOM KUCJIOTON C HHAMKATOPOM

a) metuiiopamxeM 0) deHonprarenHoM

B) XpPOMOT'€HOM TI') MyPEKCHJIOM

10. I[TepmMaHraHaTOMETPUYECKOE TUTPOBAHUE PEKOMEHAYETCS IPOBOIUTH Iipu PH a)
=7 06)<7 B)>7 r)nobom

11.Touky SKBUBaJIEHTHOCTH B KOMIUIEKCOHOMETPHHM OIPEIEISIIOT C IOMOIIBIO MHIUKATOPOB
a) MeTIIopaHxa 0) XpoMOoTeHa B) Mypekcuia r) deHondTaienHa 1) JJakmyca

12. TIpouecc MOCTENEHHOrO NPUIMBAHKS PACTBOpA TUTPAHTAa K UCCIENYEMOMY PacTBOPY Ha3bl-
BalOT ###

13. U3pacxonoBano 10 ma 0,5 H. pacTBOpa H1aBeseBON KUCIOTHI HA TUTpoBaHKE 20 MT pacTBopa
KMnOs koHIIEHTpamueH: a) 0,025u1. 6)0,05H. B)0,5H. T)
0,25 H.

14. MomnsipHast KOHLIEHTpanus pacTBOpa IIPU pacTBOPEHUH 42,5 T HUTpATa HATPHUS B OJTHOM JINTPE
pactBopa paBHa a)0,05 6) 0,5 B)1,5 1)1,0 m1)2,0

15. B xone ananu3a KapOOHAThl BTOPOM aHAJIMTUYECKOH TpYIIbl KaTHOHOB PAacTBOPSIOT B
a) HCl 6) H:SOs4 B)HNO3 r) CH3COOH
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TecThl

Tecmogblit KOHMPOIb NO OCHOBHBIM MEMAM AHATUMUYECKOU Xumuu. baza TeCTOB 10
AHAJTUTHYECKOW XMMHHU TojarotosieHa B cucreme tectupoBanus «INDIGO» Indigo Software
Technologies, http://indigotech.ru/. JlocTymHa a5 CTyAeHTOB B ri00ansHoM ceTr KyOI'AY 1 kom-
IBIOTEPHBIX KJIACCAX YHHUBEPCHUTETA.

TurmoBsIe TECTHI IO OTJCIILHBIM TEMaM HEOPTaHHUYECKOW XMMUU PUBOJISATCS Jaliee

KauecTBeHHbIl aHAIM3

1. 3ayaun Ka4yeCTBEHHOTO aHAIKM3a a) onpejiesieHue CocTaBa
poObl 0) 0OHApy)EeHNEe KATHOHOB M aHUOHOB B IIpo0e B) obHapyxeHue %
npuMeceil B mpo0e T) ompeesieHue COOTHOIICHUS! KOMIIOHEHTOB B IIpooe

2.00HapyXeHHE HOHOB B JIFO0O0I MOCIEIOBATEIIEHOCTH B OTICIBHBIX OPIHIX aHATU3UPYEMOTO
pacTBOpa Ha3bIBACTCS AaHAIM30M a) CEJIEKTUBHBIM 0) CHCTEMAaTUYECKUM B) CHEIM(PUUECKUM T)
JIPOOHBIM

3. Katuonst K* obGHapyxuBator ¢ nmomomipto peaktuBa a) NaHPO4 6) Na3[Co(NO2)e]
B) Na[Sb(OH)s] r) NaOH

4. Ko BTOpOll aHAJIUTUYECKOW TPYINE aHUOHOB OTHOCATCS Q) SOi_ 6) CI" B)NO; r) Br
n) CO%

5. B xone aHamm3a kapOOHAThl BTOPOH AaHAIMTHUYECKOW TPYIIBI KATHOHOB PACTBOPSIOT B
a) HCI 0) H2SO4 B) HNOs3 r) CH:COOH

6. ['pymIoBsIM peareHTOM Ha BTOPYIO TPYIIY KAaTHOHOB SIBJISICTCS a)
(NH4)2SO4 ©) (NH4)2CO3  B) (NH4)3PO4 1) NH4NO3

7. K mepBoii aHanmuTHYECKOH TpyMIa KaTHOHOB oTHocsATcss a) Ba?* 6) K* B) Na' r) NHs™ 1)
Ca**

8. PeakTBOM Ha XJIOPHA-HOH SIBJISETCS a) TUAPOKCH Oapust 0) cynbdaT aMMOHUS
B) KapOoOHAT HaTpusi  I') HUTpAT cepedpa

9. PeaktuBOM Ha KapOOHAT-WOH SABIAETCA a) TUAPOKcUA Oapus O) cynabpaT aMMOHHS
B) COJIsSIHAsi KUCJIOTa T) HUTpaT cepedpa

10.PeakTrBOM Ha cynb(haT-HOH sBIseTcs a) Xjaopug Oapus 0) dochat aMMoHuUs B)
COJISTHAsi KUCTIOTa T) HUTpaT cepedpa
11. PeakTHBOM Ha MIOH aMMOHMS SIBJISETCS a) XJOpHJ Oapus  O) r’MIAPOKCUI HATPUS B)

COJISTHAsi KUCTIOTa T) HUTpaT cepedpa

OcHOBHbIE OHSATHS THTPHUMETPHH
12. Macca Na2CO3°10 H20 (M =286 r/momb) aiist npurotoBierns 100wt 0,1 H pacTBopa paBHa
a)143r 6)28,6r B)143r r)2,86T

n
13. BBIpa)KeHI/IC 3dKOHa 5KBUBAJICHTOB B TUTPUMCTPUU UMCET BUM: a) Cc= \7

0) Tzw B) wzm r) crVr =cxVx

\Y M
14. K ctanapTHBIM BELIECTBAM OTHOCAT T€, KOTOPBIE: a) IIpU XpaHEHUH
HE pa3pymarnTcs; 0) UMEIOT OKPACcKy; B) HE COJIEpKaT MPUMECEH; T') UMEIOT COCTaB, COOTBET-
CTBYIOIIUN XUMHUYECKOH opmyIe.
15. TIponecc mocTeneHHOr o0 MPUINBAHNS PACTBOPA-TUTPAHTA K UCCIIELYEMOMY PACTBOPY Ha3bI-
BaeTcs a) pa3baBieHueM; O) THTPOBAaHHMEM; B) CMELICHHEM; TI') SKBHBAJECHTOM TUTPAHTA.
16. MoMeHT 3aBeplilieHUs] XUMUYECKOM peakliiy B TATPUMETPUN HA3bIBAIOT a)CKauKOM THTPO-
BaHUs; O)KpUBOW TUTPOBAHUS; B)IMHHUEH HEUTPAIbHOCTH; I') TOUKOW SKBUBAJIEHTHOCTH.
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7-1000
c=——

17. Tutp pacTBOpa pacCUUTHIBAIOT MO (opmyie: a) 0) T :%

B) a):m' 10 1) ciVi=c2V2
m

18.BemiectBa pearupyroT B 9KBUBAJCHTHBIX KOJIMYECTBAX — 3TO a) MpaBwio XyHJa 0) 3aKOH
SKBUBAJICHTOB; B) 3aKOH ABOTaJpo; T') ra30BbIil 3aKOH.
19. OcHoBHOE YypaBHEHHE HCIOIb3YEMOE Ui PACYETOB B TUTPUMETPHUUECKOM aHAIM3E
e="oT=SMe e oMy o eV ey,
\ 1000 Vp
20. PacTBOpHI C TOUHO W3BECTHOW KOHIIEHTPAIMEH TOTOBAT B ### Kombax
21. PacTBOp, MPUTOTOBJICHHBIM IO TOYHOM HABECKE WIM W3 (PUKCaHaIa, Ha3bIBAeTCS
a) CTaHJApTHBIM; 0) CTAaHIAPTU3UPOBAHHBIM; B) OTTUTPOBAHHBIM; T) OydepHBIM.

22. MoJisipHasi KOHLIEHTPALUS € pacTBOPa PacCUUTHIBAETCS 110 (POPMYIIE: a)
m . m m(s - n
C:—G)C:mB)C:—F)CIMH — _OK.
M-V MaK My -V m(p - pa) \%

23. Macca NaCl (M = 58,5 r/monb)ans npurorosienus 100 mu 0,01 M pactBopa paBHa
a)5,850r ©6)0,585r B)0,0585T1 1)58,500Tr
24. CranaapTHble BelleCTBA JODKHBI OTBEYAaTh TPEOOBAaHMSIM a) MPU XPaHEHUHU HE pas3py-
maThes; 0) UMETh OKPacKy; B) HE COJIEpKaTh MPUMECEH; ') UMETh COCTaB, COOTBETCTBYIOIINN
XUMUYECKOH popmyIie.
25. PacTtBop THTpaHTa, KOTOPBIH HENb3s MPHUTOTOBUTH IO TOYHOH HaBECKE HA3bIBAIOT:
a) cTaHAapTHBIM; 0) CTaHIAPTU3UPOBAHHBIM; B) (UKCAHATIBHBIM; T) OydepHbIM.
26. MonsipHasi KOHIeHTpalusi 3kBuBaieHToB pactBopa HCI ¢ tutpom 0,00365 r/mn  paBHa
a) 0,01 mones/n 6) 0,5monb/n  B) 0,1 Moaw/a 1) 0,05 MoaB/T
27.MoOMEHT 3aBepLICHUS] XUMHUYECKON peakluu MEeXAYy TUTPAHTOM U HUCCIIEIyEeMbIM Bellle-
CTBOM Ha3bIBAIOT a)CKauKOM TUTPOBaHMs; O)KpUBOW TUTPOBAHMS, B)JIMHUEH
HEUTPAJIBbHOCTU; T') TOYKOW SKBUBAJIEHTHOCTH.
28. B mpouecce TUTpOBaHMsI pacTBOp TUTPAHTA MO KaIljisM JOOABISIIOT WM3:  a) MMIETKH;
0) rpymin; B) OIOPETKH; T') MEPHOM KOJIOBI.
29. AnukKBOTY pacTBOpa HpU THUTPOBAHWU OTOMPAIOT: a) MUMETKOH; ©0) MepHOil KoIOOoM;
B) OIOPETKOM; T') MEPHBIM LIUIHHIPOM.
30. MossipHasi KOHLEHTpAIMsI pacTBOpa MPH PacTBOPEHUU 42,5 T HUTpaTa HATPUS B OJHOM
nuTpe pactBopa pasHa a) 0,05 6)0,5 B)1,5 1)1,0 m)2,0
Turpumerpu4yecKkuii aHaJIHN3
31. I'paduueckas 3aBucumocts pH 0T 00beMa 100aBIEHHOTO TUTPAHTA —3TO @) CKAaYOK TUTPOBA-
HUs; 0) KpUBas TUTPOBAHUS; B) JIMHUS HEUTPATbHOCTH; I') KpUBAsi SKBUBAJICHTHOCTH.
32. O0BbeM pacTBOpa TUTPAHTA MPU TUTPOBAHUH U3MEPSIOT C TOMOIIbIO #H#
33. PacTBOp TUTpaHTa, KOTOPBIA HEJb3sl MPUTOTOBUTH MO TOYHOIN HAaBECKE HA3bIBAIOT: a) CTaH-
JapTHBIM; 0) CTaHIapTU3UPOBAHHBIM; B) GUKCAHAIBHBIM; I') Oy(hepHbIM.
34. MOMEHT OKOHYAaHHMSI PEAKLIMU B TUTPUMETPUN HA3bIBACTCS ### TOUKOU

35. MonsipHyt0 KOHIIEHTPAIMIO SKBUBAJIEHTOB PACCUUTHIBAIOT O hopmyie: a)
m M(BEIICCTBA, n n

T=— 6)0)=¥ B)C=— T)Cux=—X
\ m(pacTtBopa) \Y

36.Cnaboe ocHOBaHUE TUTPYIOT CHIIBHOM KUCIOTOM C MHAUKATOPOM a) METHIIOPAHKEM 0)

deHonpTanenHoM B) XpOMOT€HOM  T) MYpPEKCHUIOM

37. lIponecc MOCTENEHHOTO MPWJIMBAHUS PACTBOpPA TUTPAHTA K MCCIEAYEMOMY PacTBOPY Ha3bl-
BalOT ##H#

38. Konba st TMTpOBaHUS C TUCTHIUTMPOBAHHON BOJION, HHIMKATOPOM M 2-3 KarIIMH TUTPAHTA
— 9TO a) CTaHAAPTHBIN pacTBOp; 0) pacTBOp CBUAETENS; B) KO0 /Uisl CiiBa; T) OydepHbIi pac-
TBOP.
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39. Ilpu TUTPOBaHUM YKCYCHOM KHCJIOTHI HEJIb3sl HCIOJb30BaTh B KauecTBe TUTpanTta: a) NaOH
0) KOH B) CsOH r)NH4OH

40.151 KUCIOTHO-OCHOBHOI'O TUTPOBAHMSI IPUT'OIHBI TOJIBKO T€ MHIUKATOPBI, TOKA3aTEIH TUTPO-
BaHUs pT KOTOPBIX HAXOAATCS B MPEACTax ... a) INHUU HEUTPATbHOCTH;  0) CKavKa TUTPOBAHUS;
B) 00JIaCTH Iepexo/ia OKpaCKH; T) ocei KOOpAMHAT KPUBON TUTPOBAHUH.

41. K crangapTHBIM BEIIECTBAM OTHOCST T€, KOTOPHIC: a) MPU XPAHCHHUH HE pa3pymiaercs; 0)
UMEIOT OKPAcKy; B) HE COJIEpKaT MpUMecel; T) UMEIOT COCTaB, COOTBETCTBYIOIIUN XUMHUECKON
dbopmyire.

42 V3MeHeHne OKpacKy HHIUKAaTOpa KUCIOTHO-OCHOBHOTO TUTPOBAHUS CBA3AHO C MIEPEXOOM OJI-
HOI (pOopMBI MHAMKATOPA B APYrylo moj aeiictBuem: a) H'; 0) comneunoro csera; B) OH;
') TEMIIEPaTYPBHI.

43. PacTBOp TUTPYIOT C JAHHBIM MHAUKATOPOM 10 3HaueHUs pH, Ha3bIBaEMBbIM: a) CKAYKOM THT-
poBaHus; 0) 00JaCTBIO TIEpPEX0ja OKPACKH;, B) IOKa3aTelieM TUTPOBAHMS; TI') TOUKOW DKBHBA-
JICHTHOCTH.

44. ITpy TUTPOBAHUM CUJIBHON KHUCJIOTHI CHUJIBHBIM OCHOBAHMEM HCIOJb3YIOT UHAUKATOD #H#
45. O6bem 0,5 H. pacTBOpa COJISIHOM KHUCJIOTHI 3aTpauyeHHOro Ha TuTpoBanue 40mi 0,05 H. pac-
TBOpa OyphL, paBeH a) Swmin 0) 20mn B)4 man 1) 0,4M7

46.Cnabble OpraHUYeCKUE KHUCJIOThl WJIM OCHOBaHHS, KOTOpbIE MPH JUCCOLUALUU H3MEHSIOT
OKpPacKy — 3TO... a) KHCIOTHO-OCHOBHBIE MHIMKATOPHI; ©) KOMIUIEKCOHBI;, B) KaTalIu3aTOPbL; T)
WHTUOUTOPBI.

47. st tutpoBanust NHsOH nenb3st ucnonb3oBath: a) HCI 6) HNO3z B) CH3COOH 1) H2SO4
48.I1pomeccy KMCIOTHO-OCHOBHOTO THTPOBAaHHUSI COOTBETCTBYET MOHHO-MOJIEKYIISIPHOE YypaBHe-

aue: a) 2H"+2e=H> 6) Ca?* + HoDJITA = CadJITA + 2H* B) H" +
OH =HO r)H"+CI =HCI

49 VM3meHeHne 0OKpacKy HHAUKATOPOB KUCIOTHO-OCHOBHOT'O TUTPOBAHUS OOBSICHSAET a)
MOHHO-XpoMO(opHas Teopust; 0) Teopus IEKTPOIUTUYECKON AMCCOLUALINY; B)

aTOMHO-MOJIEKYJISIPHOE YYEHHE T) TeOpus CIydaiHbIX YHCcel

50. Pe3koe n3meHeHue BenuuuHbl pH B X07€e TUTpOBaHMSI — 3TO a) CKA4OK TUTPOBAaHHUSA; ©O)
KpHUBasi TATPOBAHUSA; B) JIMHUSA HEUTPAJIBHOCTH; T') TOUKA SKBUBAJIEHTHOCTH.

MeTtoabl THUTPUMETPHYECKOI0 AHATU3A

51. TIlpouecc MOCTENEHHOTO MPUIMBAaHUS TUTPAHTA K MCCIEAYEMOMY PACTBOPY Ha3bIBACTCS
a) pazbaBieHueM; O) TUTPOBaHHEM; B) CMEIIEHHEM; T) pacTBOPEHUEM

52. MOMEHT 3aBeplLIeHUs XUMUYECKON PeaKklii B TATPUMETPHUM HA3bIBAIOT: a) CKAYKOM THTPO-
BaHusA; O) TOUYKOM TUTPOBAHUS; B) TOUKOW HEUTPAIbHOCTH; I') TOUKON 3KBUBAJIECHTHOCTH

53. CtanapTU3NPOBAHHBIMU SBJISIFOTCS PACTBOPHI @) COJITHOM KUCIIOTHI; 0) I1aBelIeBOM KUCIOTHI;
B) mepMaHranara kanusi; r) 9JTA

54. B mporecce TUTPOBaHUS PacTBOP TUTPAHTA 0 KarIAIM JOOABISIOT U3 a) MUIETKU; 0) Mep-
HOTO LIMJIMH/PA; B) OIOPETKH; T) MEPHOM KOJIOBI

55. PacTBOp TUTpaHTa, KOTOPHIN HEJIB3s1 IPUTOTOBUTH 0 TOUHOM HABECKE HA3bIBAIOT: a) CTAaH-
JIapTHBIM; 0) CTaHIApPTU3UPOBAHHBIM; B) (UKCAaHAIbHBIM; I') OyhepHbIM

56. Ammuaunslit 0ydep npencrasisier coboii cmech... a) NHsOH + NH4Cl B) NH4OH + NaOH
6) NH4OH + NaCl 1) NH4Cl + (NH4)2CO3

57. MoOSpHYIO KOHIIEHTPAIMIO SKBUBAIICHTOB PACCUUTHIBAIOT 10 (hOpMYIIE: a)
m(pacTB.BelecTBa) 6)o m(pacTB.BeIIEeCTRA) Ye n(pacTB.BeIeCTBA)
— = B)C =
V(pactBopa) m(pacTBopa ) V(pacTBopa )
= N (PacTBBeEIIECTBA)
V(pacTtBOpa)

58. I'paduueckas 3aBucumocts pH oT 00beMa 100aBIEHHOIO TUTPAHTAa HOCUT Ha3BaHUE a) CKa-
YOK TUTPOBaHHUA; 0) KpHBas TUTPOBAHUS; B) JIMHUS HEUTPANIbHOCTH; I') KpHUBasl SKBUBAJICHTHO-
CTH
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59. Cnaboe ocHOBaHHE TUTPYIOT CUIIBHOM KUCIOTON C MHIUKATOPOM a) METUJIOPAaHKEM 0)
¢deHonpTanenHoM B) XPOMOT€HOM T') MYPEKCHIOM

60. IlepmanranaroMeTpuyecKoe TUTPOBAHHE PEKOMEHIYeTCsl POBOAUTH pu a) pH =7 0)
pH<7 B)pH >7 r)mobom

61. Touky 5KBHUBaJEHTHOCTH B KOMILJIEKCOHOMETPUU OMPENEISIOT C NOMOIIbI0 HHAUKATOPOB
a) MeTUJIOpaHka 0) XpoMoreHa B) Mypekcuaa r) GeHoadTaienHa ) JJakmyca

62. U3pacxomosano 10 ma 0,5 H. pacTBOpa 11aBeJIeBOM KUCIOTHI Ha TUTpoBaHue 20 M1 pacTBOpa
KMnOsc xonnenrparueit: a) 0,025u1. 6)0,058. B)0,5H. 1)0,25H.

63.MoJsipHasi KOHLIEHTpAIUs pacTBopa MpU pacTBOpeHUH 42,5 r HUTpaTa HATPUS B OJTHOM JIUTPE
pactBopapaBua a) 0,05M 6) 0,5M B) 1,5M r) 2,0 M

64. Macca Na,CO3 10 H20 (M =286 r/moub) nist mpurotosienns 100 mut 0,1 H. pacTBOpa paBHa
a) 143r 0) 28,6r B) 1,43r r) 2,86T

65. Ha tutpoanue 10mi. 0,1 H. pacTBopa xjopuna Mmaruusi uzpacxojgonano 0,05 H. pacTBopa
OATA oobemom a)20mMn  6)50mn  B) 1I0Ma 1) 5,1 M

66. PacTBOop mepmaHraHara Kajius CTaHIApTU3UPYIOT MO CTaHJIAPTHOMY PacTBOpYy a) TeTpado-
parta HaTpusi ©) IIaBEJEBOM KUCIOTHl B) XJIOpWJa HaTpusi T) TpuioHa b

67. KoMITJIEKCOHOMETPUYECKOE TUTPOBAHUE >KECTKON BOJBI TPUIOHOM b mpoBOAsT B MpHUCYT-
CTBUU a) perondranenna ©6) ammuaunoro O0ydepa B) pactBopa MgSOs 1) aneratHoro
Oydepa

68. KoMIIeKCOHOMETPUYECKHM METOIOM THTPOBAHMS ONPEIENSIOT coaepkanue a) Mg?t 6) H*
B) Ca®* 1) MnOy

69. PacTBOpEI, cOXpaHsOIMe NOCTOSTHHOE 3HaueHune pH npu 1o0aBieHnN HEOOIBIINX KOTUIECTB
KHUCITIOTHI WJIM LIENIOYH, HA3bIBAlOT a) OyepHbIMH  O) HACBHIIICHHBIMU  B) UCTUHHBIMH T)
pa30aBICHHBIMU

70. ATMKBOTY pacTBOpa MpH TUTPOBAHUH OTOMPAIOT IIPU MIOMOIIIHU &) MUIETKH; 0) MEPHOM KOJIOBI;
B) OIOPETKH; T) MEPHOTO LMJIMHIpA

71. Conepxanue Fe?* B pactBope comu Mopa MOXKHO OIPEIeIUTh METOAOM a) apreHTOMETPUH
0) HEeHTpanu3aluu B) KOMIUIEKCOHOMETPUHU TI') IEPMaHTaHATOMETPUU

Tembl pedepaTos

1 OcoOenHoctu npo0ooTOOpa BOABI, 3HaUEHHE MPOOOOTOOpPa B CENBCKOXO3SHCTBEHHOM
HPOU3BOJICTBE
2 OcobenHoctu mpob60oTOOPa MOUBHI, 3HAUEHUE MPOOOOTOOPA B CENBCKOXO3HCTBEHHOM
HPOU3BOJICTBE
3 [TpoGooTOOp pacreHuil; 3HaueHUE MPOOOOTOOPA B CEIBCKOXO3HCTBEHHOM MPOU3BO/-
CTBE
AHanuTHYecKas KiraccupUKaIys HOHOB. [ pynoBsie peareHTHI.
[TepBas aHamuTHYeCKast rpyIIa KAaTHOHOB, PEAKIIMU KATUOHOB TEPBOW IPYIIIHI.
Bropas ananutrdeckas rpyrma KaTHOHOB, PEaKIIMU KAaTHOHOB BTOPOI TPYTIITHL.
OOHapyXeHHe KaTHOHOB TSKENBIX METAIOB JPOOHBIM METOAOM.
Peakninu Ha 0OHapy)KeHHE aHHOHOB
AHaiu3 cMecH KaTUOHOB IEPBOM M BTOPOM IpyIIII.
0 TI'paBumerpuueckoe onpenencuus xxeinesa (111) B pactBope.
1  Dxonorus 1 TOKCUKOJIOTUSI METAJJIOB, aHATUTHYECKUI KOHTPOJIb
12 Omnpenenenue comepkaHUs CyXOTO BEIIECTBA B PACTUTEILHOM MaTepHae.
13 Tsoxénble MeTaUIbl, UX aHATUTUYECKUH KOHTPOJIb
14  T'paBUMeTpHYECKHI aHAIN3 B arPOXHUMHH, TIOYBOBEACHNH, 300TCXHHH.
15 TurpumeTpUyecKHil aHAIU3 B arpOXUMHUH, TOYBOBEICHUH, 300TEXHUH.
16  AnkamuMeTpHuYecKOe TUTPOBAaHUE, €ro 3HAUCHUE U IPUMEHEHHE.
17 Merox oOpaTHOTO TUTPOBAHUS, €T0 IPUMEHEHHUE.
18 Merox ocagUTEIHHOTO TUTPOBAHMS, €r0 IPHMEHEHHE.

PP O00~NO O~
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19 TIpumeHeHHE KOMIUIEKCOHOMETPHH B aHAIH3E TIOYB, BOJIBI, yIOOpEHUI.

20 JluxpomaTOMeTpHUYECKOE TUTPOBAHHE, CYITHOCTh, IPUMEHEHUE.

21  CrouHbI€ BOJbI, MCTOABI HX XHMHYECKOI'O aHAJIM3a,

22  MuHepanbHbII U U30TOMHBIN COCTaB BOJbI, BIUSHUE UX HA )KUBBIE OPIraHU3MBbIL;

23 Os3oH, €ro CBOMCTBa, ONpeIeICHUE U PUMEHEHHE /151 00€3BPEKUBAHUS BO3/1YXa;

24 OmpeneneHue coaepKaHusl MEIU B pacTBOPE.

25 Ompenenenue coaep)aHus CBOOOTHOTO XJIOpa B BOJE.

26  Meroabl pazzieneHusi U KOHIEHTPUPOBAHUS B aHAIHN3E OOBEKTOB OKPYKAIOLICH cpebl.

27 3HadyeHHWE OKUCIIUTEIHHO-BOCCTAHOBUTEIILHOTO TUTPOBAHHS B CEIHCKOXO3SCTBEHHOM
aHayuse.

28  Xumudeckue TeCT-MeToabl aHanu3a. OCOOEHHOCTH aHaJIM3a BO3IyXa.

29  CpencrtBa u NpuéMbl aHaIN3a )KUJIKUX CPE].

30  XuMHUECKHE OCHOBBI TECT-METOJIOB: PEAKIIUU U PEareHThI.

PesynpTarel nyummx pedeparoB MPEACTABIAIOTCS HA CTYACHYSCKOM HAyYHOM CEMHUHAape B
dbopme TOKIIaI0B.

NupuBuayanbHble TeMaTHUYECKHE 32JaHUS 1JIsl CAMOCTOSITeILHOH padoThl CTY/I€eHTOB

CocraBneHo 15 BapuaHTOB WHAMBUAYAJIbHBIX TEMAaTUYECKUX 3aJaHUN IJIsI CAMOCTOSATEIHHON
paboOThI CTYIEHTOB IO 6 TeMaM.
[TpuBeneH mo BceM TeMaM B KadecTBe Mpumepa BapuaHt Nel

Tema Nel KauecTBeHHBIN aHAJIN3

Bapuant Nel
1./latb onpenieneHne NOHITUSIM: aHAJTUTUUECKUN CUTHAJI, aHAJIUTUYECKask PEaKIIHsl.
2.IlpuBenuTe aHAIMTUYECKUE PEAKLUU KATHOHA KaJbLIMs. YKaXUTE yCIOBUS NPOTEKaHMs peak-
100518
3.B pactBope nmpuCyTCTBYIOT KapOOHAaT-aHHMOHBI. KakiMu KaueCTBEHHBIMHU PEAKLIUSIMU MOKHO MX
OOHapYXUTH?

Tema Ne2 I'paBumeTpHuYecKHil aHATH3

Bapuant Nel
1. 3a1aun KOJTMYECTBEHHOTO aHAJIN3a, €r0 METO/IbI.
2. Onpenenenue BIaXHOCTH BellecTB. [IpuBecTu npumep pacuera.
3. Kakoit 06beM 0,3 H. pacTBOpa OKcajaTa aMMOHMSI TOTPEOYeTCs ISl OCAKICHUS HOHA KaJIbLus,
eciu pactBopeno 0,6000r xnopuaa Kanbus?

Tema Ne 3 TurpuMerpuvecKuii aHAJIN3
Bapuant Nel
1. PaccunTaiite MOJISIpHYIO MacCy SKBUBAJIEHTOB:
a) BUHHOW KUCIJIOTHI B peakiiy nojHoi HelTpanuzanuu; 6) CuSOs - 5 H20.
2. Yemy pasen tutp 0,1150 H. pactBopa NaOH. Kakxosa macca NaOH, congepxkamiasics B 500 B
MJI 3TOTO pacTBOpa.
3. Yto Takoe TUTpOBaHHE, TUTPAHT, TOYKA IKBUBAJICHTHOCTH, KOHEYHAsl TOUKa TUTPOBAHUS?

Tema Ne 4 Kuc/j10THO-OCHOBHOE TUTPOBaHHe (METO HeHMTPaIU3aLMu)

Bapnant Nel
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1. UaaukaTophl KUCIOTHO-OCHOBHOT'O TUTPOBaHUS. Teopuu MHAUKATOPOB (MOHHAsA, XpoModop-
Hast). YKaXUTe 00JIaCTH Mepexo/ia U MOKa3aTeNId TUTPOBAHUS KUCIIOTHO-OCHOBHBIX HHAMKATOPOB.
2. HaBecky TeXHMYECKOW IaBeseBOM KUCIOTHI 3,73 T. paCTBOPWIM B MEPHOH K0J10€ EMKOCTHIO
250 mu1. Ha nefitpanuzanuio 10 mit moxydenHoro pactBopa mouwio 9,5 mi pactsopa NaOH ¢ T =
0,007800 r/mn. KakoBa maccoBast noist (%) H2C204 2H20 B TexHuueckom obpasie?

3. Cxombko M1 HCl ¢ p = 1,13 r/em® Hano B3aTs , 4T06s1 mpurotoButs 500 M1 0,2 H. pacTBOp
HCI.

Tema Ne 5 Komiuiekconomerpus

BapuanTt Ne 1

1. CymHOCTh METOIa KOMIZICKCOHOMETPHH.

2. OmpenenuTe BEIWYMHY U 3HaK 3apsna KOMIIIEKCHBIX  1oHOB:  [C0™3(NO2)e],
[C0+3(NH3)2(N02]

3. Ompenenute o6bem (M) 0,1 H pacTBOpa TpwiioHa b M3pacXoJOBaHHOTO MPH ONPEACTICHUH
JKECTKOCTH BOJIbI METOJIOM KOMILUIEKCOHOMETPHH, €CJI 00beM IpoObI BobI paBeH 100 mi1. O01mas
’KecTKOCTh Ko = 3 MMOJIb KB/

Tema Ne 6 OxucIUTeTbHO-BOCCTAHOBUTEIbHOE TUTPOBAHME

BapuanTt Ne 1

1.Kak n3MeHseTcs CTerneHb OKUCICHUS AJIEMEHTOB MPU OKUCIIEHUU U BOCCTAHOBIICHUU ?
2.HaBecky KMnO4 maccoit 1,8750 r pactBopuiu u goBenu o0beM pacTBopa Bojoi g0 500 mur.
Brraucnute MonsipHyI0 KOHIIEHTpaluio 3kBuBajieHToB KMNQO4 B pacTBope [Isl peakiiuy B KUCION
cpene.

3.BbruncnuTte MOJIIpHBIE MAacChl SKBUBAJIEHTOB OKHCIUTENS U BOCCTAHOBUTEINSA B PEAKIINH:

2 KMnOs+ 5 KNO2 + 3 H2SOs =2 MnSO4 + K2SO4 + 5 KNO3 + 3 H20.

I/IH)II/IBI/I}IyaJII)HI)Ie 3aJaHus AJIA CAMOCTOSATEIbHOM paﬁoTbI CTYAEHTOB

Paspaboranubie nHIuBUAYyanbHbIe 3a1anus (15 BapuanToB @OC) 1o Kax 01 TeME aHAIUTH-
4eCKOM XMMHUHM CHOCOOCTBYIOT CaMOCTOSITEIBHOCTU CTYACHTOB IIPU MX TEOPETUYECKOH MOJIro-
TOBKE M IIPAKTHUUYECKOM BBINIOJTHEHUHN J1a0OpaTOpHBIX paboT. BrImonHeHWe 3aaHus M0 KaXKIou
TEMe YUUTBIBAeTCs MperoaaBaTesieM B popMe 3auéma 1o TeMe.

B nomotp cTyAaeHTaM Mo crenuaibHOCTH «IKOJOTUS U MPUPOJIOTNIONb30BAHUE) ISl CaMOCTOsI-
TEJILHOT0 O0y4YeHMsI TpeJyIaratoTcs — DJIeKTpOoHHOe yueOHoe nocobue «MynbTUMEIUHHbIE JIeK-

IIUH 110 aHATUTHYECKOW XUMHM» pa3MelIeHHoe Ha oOpa3oBarenbHOM noptane Kyol'AY — 2012.
—484c. (aBTop: AnekcanapoBa 3. A.) U H3AaHHOE yueOHOe Mocobue «AHAIUTHYECKass XUMUS.
TeopeTnueckne OCHOBBI U 1JAOOpaTOpHbIN pakTUKyM. B 2 kaurax. Kaural. Xumuueckue MeToabl
ananmuzay, 1 u3n. — Kpacuomap: Mzn-Bo Kyol'AY, 2009 — 619c.

(aBTophI: Anekcanaposa 3. A., ['afiqykoBa H. I'.), KoTopoe KaXX/Iplif CTY/IEHT UMEET BO3MOKHOCTh
NOJYy4YUTh B OMONINOTEKE YHUBEPCUTETA.

Komnerennusi: BinageHue 0a30BbIMH 3HAHUSIMH (DYHIaMEHTATbHBIX Pa3lesioB (U3HKH,
XUMHUU U OUOJIOTHU B 00beMe, HEOOXOIUMOM JIJIs1 OCBOCHUS (DU3UIECKUX, XUMHUYECKUX M OHOJIO-
TUYECKHUX OCHOB B 3KOJIOTMH U MPUPOJONOJIB30BaHIHU; METOAAMU XUMUYECKOTO aHaIn3a, 3HAHU-
SIMH O COBPEMEHHBIX TUHAMUYECKHUX MPOIIECCaxX B MPUPOJIEC U TEXHOCPEPE, O COCTOSTHUU Teocdep
3emiTu, SKOJIOTUHU | ABOMIONHK Orocdepsl, TI00aTbHBIX SKOJOTHYECKHX MpobdiieMax, METOJaMu
oTOOpa U aHaJIN3a reoJIOTHYECKUX M OMOJIOTMYECKHX MPOo0, a TaKKe HaBbIKAMU WIACHTH(PUKAUU
U OMHCaHUs OMOJOTHYECKOTO Pa3HOOOpas3usi, ero OLEHKH COBPEMEHHBIMH METOJaMH KOJUYe-
cTBeHHOM 00paboTku uHpopmarmn (ITK-2)
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Bonpocskl 1 3aganus 11 POBeIeHUs] MPOMEKYTOYHOT0 KOHTPOJIS (3a4eTa)

KOMHCTCHIII/ISI: crocoben IIPOU3BOAUTE OLUCHKY AaHTPOIIOTCHHBIX U ITPUPOAHBIX (baKTO-

POB OIMACHOCTH ISl OKPY’KaIOIIeH cpeibl U 3710poBbs Hacesnenus ([TKC-12).

w

\‘

10

11

12
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14
15
16

17

18
19
20
21

22
23

24
25
26
27

BOHpOCLI K 3a'{éTy 0 JTUCHHUILINHE «KAHAJIHUTHYECKAS] XMMMUID»

AHanuTuveckass XuMHsI KaKk HayKa, € 3aJaud. 3HaueHHe B PEIICHUH MPOOJIEM OXPaHBI
OKpY’Karolien cpe/ibl, 5KOJIOTHYECKOr0 MOHUTOPHHIA M KOHTPOJIE IPOM3BOJACTBA U Ka-
YECTBA IPOAYKLIHUH Pa3IUYHBIX OTPACICH HAPOJHOIO XO3sMCTBA.

OCHOBHbIE ITOHATHSA U TEPMHUHBI aHATUTUYECKON XMMHUH: XUMHUECKUI aHAIIN3, METOJ] aHa-
TM3a, METOJIMKA aHAIN3a, aHATTMTHYECKUI CUTHAJ, METPOJIOTHS, PEareHT, KOJIMIECTBO Be-
11€CTBA, 9KBUBAJIEHT, MOJISIpHAsl Macca SKBUBAJIEHTOB BELLECTBA.

CriocoObI BbIpaXeHUsI KOHIIEHTPALIUH BELIECTBA B PACTBOPAX, UX B3aUMOCBS3b.
OmnpeneneHus METPOJIOTMYECKUX TOKa3aTeNel: YMCTOTa U CTENEHb YMCTOThI BELECTBA,
OCHOBHOM KOMIIOHEHT, IIPUMECH.

Metposoruueckue XapakTepUCTUKU METOJla aHalu3a: W30UpaTesIbHOCTh, YyBCTBUTEIb-
HOCTh

(mpenen oOHapy>KEHUS M TUAMa30H ONpPEeNIieMbIX COAECPKAHUI), TOUHOCTh  aHAJIUTH-
YEeCKHX OIpe/esieHH, aDCOMIOTHAS U OTHOCUTEINIbHAS TTOTPEITHOCTh H3MEPEHHS.
KayecTBeHHBII XMMUYECKHI aHAIN3, €T0 33/1a4l. AHAIUTUYECKHE PEAKIIUU U CIIOCOOBI UX
BBITTOJIHEHUSI.

TpeboBaHMs K aHAIUTUYECKUM PEAKIUSIM, UX YYBCTBUTEIBHOCTb U CEIEKTUBHOCTD.
OOHapyKeHHe KaTHOHOB METAJLIOB JIPOOHBIM MeTOIoM. KadecTBeHHBIE peakIluu OT/IeIhb-
ubIx KaTrnoHOB: skese3a (1) , ceunna (1), auxens (1), xpoma(lll), kobansra(ll).
Knaccudukanus annonoB. OcoOeHHOCTH 0OHAPYKEHUSI aHHOHOB.

KayecTBeHHBIE peaklMM OTAEIbHBIX aHHOHOB: Cyilb(ar-, kapboHat-, pocdar-, xaopuu-,
HUTPAT- HOHOB.

KonnyecTBeHHBIN aHAIM3 U arpo3K0oI0ruyeckuii MoHUTOpuHr. Kitaccudukariyst MeTo10B
KOJIMYECTBEHHOTO aHAJIH3a.

CyIHoCTh, METO/IbI, ONepaly TpaBUMeTpUUYeckoro aHanusa. [loaroroBka BemecTBa K
IpPaBUMETPHUECKOMY aHAIH3Y.

I'paBuMeTpHUEeCcKOe Onpe/iesieHHe COAep KaHusl KpUCTAJUIM3allMOHHOM BOJIbI B KPUCTAILIO-
ryujparax, pacuer.

I'paBuMeTpHUUECKOE OIpeIesIeHUE BIaXKHOCTH BEILECTB, PACUET.

['paBUMeTpHUECKOE OTIPENIETIEHNE CYXOT0 BEUIECTBA B PACTUTEIHLHOM MaTepHaie, pacuér.
Turpumerpuueckuii aHanu3. OCHOBHBbIE MOHATUS TUTPUMETPHM: TUTPOBAHHE,TUTPAHT,
TOYKA YKBUBAIEHTHOCTH, KOHEYHAsI TOYKA THTPOBAHUS, CTETICHb OTTUTPOBAHHOCTH
TpeboBanus Kk peakiysiM B TUTpPUMETpHUECKOM aHaiu3e. OOuire npuéMbl TUTPOBAHUS
(mpsiMoe u 00paTHOE TUTPOBAHUE).

MeTobl TUTPUMETPUYECKOT0 aHAIN3a, UX CYIIHOCTb, 0COOEHHOCTH, IPUMEHEHHE
KucnoTHo-ocHOBHOE TUTpOBaHME. THTIOBBIE PACUETHI B THTPUMETPUIECKOM aHAIIN3e.
CranyapTHble U CTaHAAPTU3UPOBAHHBIE PACTBOPHI, X IPUTOTOBIICHUE, IPUMEHEHHUE.
[Toctpoenne KpuBBIX TUTPOBaHUs..OCOOEHHOCTH KPHUBBIX TUTPOBAHHS Pa3HBIX MO CHJIC
KHUCJIOT pa3HbIMU 110 CHJIE OCHOBAHHSIMH.

WMHAUKaTOpBI KHCIIOTHO-OCHOBHOTO TUTPOBAHHS, MEXaHHU3M HX JICHCTBHSI.

Onpenenenne kapOOHATHON KECTKOCTU BOJIBI METOJOM KHCIOTHO-OCHOBHOTO THTPOBA-
HUSI.

Onpenenenue o01ei KUCIOTHOCTH TIOJIOB U OBOILEH.

MeTombl 0OCaTuTeTFHOTO THTPOBAHUS, KDUBBIE THTPOBAHUS, WHIUKATOPHI.
KommiekcomeTprudeckoe TUTPOBAHHE, CYIIIHOCTb, KITACCU(PUKAIIS METO/IOB.
KommiekcoHoOMeTpust, THTPAaHTHl M MHAWKATOPBI KOMIIEKCOHOMETPHYECKOTO TUTPOBAHHS

17



28
29
30
31
32

33
34

35

36

37

38

39

40

41

42

43

44

45

46

47
48

49
50

51

52

53

54

Omnpenenenue o01mei )XECTKOCTU BOJIbI KOMIUIEKCOHOMETPHUECKUM METOJI0M, 0COOEHHO-
CTH, PACYET.

Omnpenenenne Kanblys U MarHus B BOJHOW BBITSIKKE U3 TTOYBBI.
OKuCINTENbHO-BOCCTAHOBUTEIIBHOE TUTPOBAHUE, CYLITHOCTb, METO/bI, UHAUKATOPBI.
[lepmanranaToMeTpuuecKoe TUTPOBAHUE, CYILIHOCTb, YCIOBUS IPOBEACHUSI, TUTPAHT.
Omnpenenenue xene3a (11) B pactBope comn Mopa MeToJ0OM NepMaHraHaTOMETPUH, pac-
YETBI.

HNonomeTrpruyeckoe TUTPOBAHKE, CYIIIHOCTh METOA HOIOMETPUU, HHIUKATOP.

3HaueHue ¥ NPUMEHEHNE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHMSI B CEIILCKOXO-
351ICTBEHHOM aHaJIM3e.

XUMHUYECKUH aHATIN3 B KOJIOTMYECKOM MOHUTOPHUHTE, €0 3HaYEHHE, PAllMOHAIILHOE IIPU-
MEHEHHE METO/I0B aHaIN3a.

TouyHocTh aHaMUTHUECKUX ompeneneHnil. OmMOKKM CHCTEMAaTH4YecKHe U CIydaiHEbIe.
Beruuciienne abcontoTHOM U OTHOCUTENBHON MOIPEIIHOCTH.

TpeboBanus Kk peakuusM B TUTPUMETpUUECKOM aHanu3e. [lpuemsl TuTpoBanus (mpsmoe,
0o0paTHOE, TUTPOBAHHUE 3aMECTUTEIIA).

[lepBuyHBIE ¥ BTOPUYHBIE CTaHAAPTHBIE PACTBOPHI, MX MPHUTOTOBICHHE W NMPHUMEHEHHE.
ITpumepsr.

Uro Takoe TUTp pacTBopa? BerunucianTe TUTP U MOJISIPHYIO KOHIIEHTPALMIO 3KBUBAJIECHTOB
maseneBoit kucnotsl H2C204 -2H20 B pacTBOpe, NOJIY4EeHHOM pPACTBOPEHHEM HABECKH
Mmaccoit 125,03 r B MepHOI kK0510€ EMKOCTBIO 1JIUTD.

PaccuuTaiite, ckosbkO MUITHINTPOB 2H. pacTBopa H2SO4 Hano B34Th U1 ocakaeHus Oa-
pust u3 HaBecku 0,5234r BaCl; -2H;0.

Ckonbko MumIMIUTPoB 10%-0it consuHoit kucnotsl ( p = 1,049r/cm®) Tpedyercs ms pac-
tBoperus 0,7500r BaCO3?

B 250,0 mu Bonbl pactBopuiu 0,3180 r xiopuna kanbiys. Paccuutaiite TUTP ¥ HOpMaJsib-
HYIO KOHIIEHTPAIIMIO SKBUBAJIEHTOB XJIOpUJa KaJbLUs B IOJy4YEHHOM PacTBOPE.
Beruucnure maccoByto 1010 (%) TUIPOCKOIIMYECKOM BOBI B XJIOPHJIE HATPUS I10 CIIeTy-
IOIIIMM JaHHBIM: Macca Oroxca 0,1282 r; macca Orokca ¢ HaBeckou 6,7698 r; Mmacca Orokca
C HaBECKOM mociie BeicymuBanus 60,7506 r.

Kakas macca HNO3, cogepxutcs B 500 M pactBopa, ecim tutp ero paseH 0,009450
r/mn?

Kaxoit 0658M KoHneHTpuposanHoro pacteopa H2SOsc p = 1,220r/cm® Hano B3ATH AN
npurotosnenus 21 0,2000H. pactBopa?

Yemy paBHbI MOJsIpHbIe Macchl 9kBUBaNIeHTOB H2S04, H2SO3, Mg(OH)2 1 Ba(OH):2 B pe-
aKLMX MMOJTHOW U HEMOJIHOW HEeUTpain3anuu?

Omnpenemure Tutp 0,1000 H. pactBopa H2SO4.

Tutp pactBopa HCI pasen 0,003500 r/miu. Berauciure MOJSIpHYIO KOHIICHTPALIUIO pac-
TBODA.

Omnpenenure Tutp 0,1200 H. pactBopa H2SO4.

Ha tutpoBanune 20,00 vt pactBopa HNO3 3aTpaueno 15,00 M 0,1200 1. pactBopa NaOH.
Beruucnure konnentpanuto pacrsopa HNOsz.

Kakoii o6sem 0,1500 H. pactBopa NaOH moiiner Ha tuTpoBanme: a) 21,00 M 0,1100
H. pactBopa HCI; 6) 21,00 mn pacrBopa HCI ¢ tutpom 0,003810 r/mn?

KakoBa MoIsipHass KOHIIEHTpaIUsl SKBHBaJeHTOB miaBeneBoi kucimoThl H2C204-2H20 B
pacTBope, NOJy4eHHOM pacTBopeHneM 1,7334 r ee B MepHOI K0j10€ BMECTUMOCTHIO 250
Mm?

Kakoit 06bém 0,1115 1. pactBopa NaOH notpebyercs na tutposanue 10 mi 0,1250
H. pactBopa HCI?

Kakoii 0658M HNO3 ¢ p = 1,180 r/cm® Hano B3aTh, 4T06BI IpUroToBHTH 300 MI pacTBOpa
¢ KOHIIeHTparmen ¢ = 0,1000 1.?
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Hagecky texanueckoit 3arpsa3HéHHoM coabl Na2CO3z pacTBopuin B MEpHOI Ko0e EMKO-
ctbio 100 mi. KakoBa maccoBas noist (%) NaCO3z Bo B3sITOM HaBecke, €clid Ha TUTPOBa-
Hue 10 M1 mpurotoBiieHHOro pactBopa nomwio 11,2 mit 0,0950 1. HCI.

BbruncnuTh TUTPp W MOJIAPHYIO KOHIIGHTPAIMIO 3KBHUBAJIEHTOB TeTpabopara HaTpus
Na;B40O7 -10H20 B pactBope, momyduenHoMm pactBopenuem 2,8605 r NaxB4O7 -10H20 B
kos10e émkocThio 100 mit.

Kakas macca (B rpammax) NaOH conepkanack B pacTBope, €ciii Ha TUTPOBAHUE €TO
momnuto 18,2 mia 0,1200 1. pacrBopa HCI?

CKOIbKO MIJUTHIIHTPOB 62% -it kucnotsl H2SO4 ¢ p = 1,5200 r/cm® crienyer B3ATh s
npurotoBienus lourpa 0,1000H. pactBopa?

20,00mi1 pacTBOpa XJOpUJa Kalus HEU3BECTHOM KOHIIEHTpalMuHu pearupyer ¢ 23,53 mi
0,02000H. pacTBOpa HUTpaTa cepedpa. OnpeaenuTe MOIIPHYIO KOHIIEHTPAIMIO YKBUBA-
JIEHTOB XJIOPUJIA KaJIMsl B €M0 PacTBOPE.

[laBeneByro kucnoty H2C204 -2H20 maccoit 0,3015 r pactBopuiin B 50,0m1 Boabl. Ha
TUTPOBAaHUE IOJIyYEHHOTO pacTtBopa mouwio 17,81 miu pactBopa I'MIpoKcHa HATpHs.
Omnpepenure KOHIIEHTPAIUIO pacTBopa (c-x) NaOH.

IIpakTnyeckue 3aJaHus K 3a4eTy
1./JleificTBEM KaKUX BELIECTB MOXHO OOHapYyX UTh KapOOHAThI, XJIOPHUIbI U
cynedate? [IpuBeauTe aHaTUTUYECKUE PEAKIINH B COKPAILIEHHOM HOHHOM BHUJIE.
2.YKaxuTe MOCIe0BaTeIbHOCTh OOHAPYKEHUSI CMECH KaTHOHOB IEPBOM aHAJIH-
tiyeckoii rpymmsl NHa™; Mg?t; K*; Na* u o6bsacauTe 0TBET.
3. C moMoImIpIo KaKuX CUCTEM BU3YaJIbHO MOXKHO OMPEEITUTh JOCTH)KEHUE TOUKU
skBUBasIeHTHOCTU? Kakue 3HaeTe, HA30BUTE UX.
4. B kaxoit u3 nepeuncineHusix paiee cucteM (NH4OH-HNO3z; H.C204-NH4OH,;
NHsOH-H2S04; Na2COs-HCI.) TutpoBanue HEBO3MOXKHO 1 TOYeMy?
5. Kakue cuctembl oTHOCATCS K Oy(depHbIM, KAKOB MEXAaHU3M UX JeHCTBUSA?

[MpuBeaure npumepsl. OtBer: CH3COOH + CH3COONa; NH4CIl + NH4OH;

K2CO3+H2CO3
6. KpI/IBaH THTpOBaHI/IH KaKOﬁ CHJIBI KHUCJIOTBI KaKOﬁ CHUJIbI OCHOBAHUECM 1/1306pa—
skeHa?
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7. Kak Ha3bIBalOT MEPHYIO MOCYy, U300paKEHHYIO Ha PUCYHKE
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8. Kak Ha3pIBalOT MEPHYIO MOCYy, U300paXKEHHYIO HAa PUCYHKE

=

r

9. Uemy paBen 00béM 0,5H pactBopa KMnOg4 s mpurorosnenus 150 mu 0,11, ? OTBerT:
30mn

10. Kakoa macca NaCl, neooxoaumast aiist mpurotosienus 100 vt 0,01 M pactBopa ?
Otset: 0, 0585 T

11. Onpenemute Trtp (r/cM®) 0,05 M pacTBOpa GE3BOIHOM 1IABETEBOM KHCTIOTHI . OTBET:
0,0045

12. PaccuuTaiite Mmaccy pactBopénHoro Bemiectsa B 100 r ero 30% pactBopa. OTBeT:
30,0r

13. Yemy paBna macca 100 mut pactBopa ¢ iotHocThr0 p = 1,079 r/mn ? Otser: 107,91
14. Ilpu n3MeHeHUH KOHIEHTPAllUi KaKMX HOHOB YCTAaHABIMBAIOT TOYKY 3KBUBAJIEHTHO-
CTH TIPH KUCIIOTHO-OCHOBHOM TUTPOBAHUU?

15.K kakoMy MeTOAy THUTPOBaHHsS OTHOCHUTCS TUTPOBAHME, IPOUCXOASIIEE IO peak-
05051 Na2BsO7+2H*+5H,0 = 2Na* + 4H3BO

16. OnpenienuTe Maccy THAPOKCHIA HaTpus B 1 71 pactBopa ¢ TuTpoM 0,0060 r/cm® OtBer: 6
r

17. Kakoe u3 npuBenennsix Benects8 CH:COOH ; (CHz).CO; H2C:042H20; CeHsCHO
Ha3bIBAIOT CTAHIAPTHBIM U TIOUeMY?

18. B kakoM U3 NepeunciIeHHbIX MeToAax (AUANMETPUH, KOMIUIEKCOHOMETPHH, apreH-
TOMETpPUH, AIKATUMETPHH) CEpHAst KUCIIOTA SBISETCS TUTPAHTOM?

19. Ykaxure u 00bACHUTE, KaKue (GaKTOpbI BIUAIOT Ha BEIMYMHY CKayKa TUTPOBAHUS
BOJIHOTO PAaCTBOpA CHIIBHOM KHCIIOTHI CHIIBHBIM OCHOBaHHEM? OTBET: KOHIIEHTPAIUS
TUTpPaHTa, MOHHAs CUJIa PacTBOpa, TeMIepaTypa.

20.C noMomIp0 Kakoro HHIMKaTOpa MOKHO YCTAHOBUTH BTOPYIO KOHEUHYIO TOUKY THT-
poBanus (KTT-2) na nanHoi kpuBoii? OOBSICHUTE OTBET.
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21. Yemy pasen o6bem 0,1 Moms/nm3 pactopa BunHo# kuciotsr HoC4HaOs U151 HpUroTOBIIE-
Hust 500 em® 0,01 mMoms/iv® ero pactBopa ? Otser: 50 ev®

22. Yemy paBHA MOJSIpHAsl KOHIIGHTpAIMs pacTBopa OE3BOMHON IIABEICBOW KHCIIOTHI,
MIPUTOTOBJIEHHOTO U3 ukcaHaa, coaepsxkamiero 0,1 monbs H2C204 « 2H20, B MepHOit K010€
BMecTHMOCTbI0 2 1M>?  Otser: 0,05Moutb/ M3,

23. KakuM MeTO0M MOYXHO OIpe/eNuTh cofepkanne Fe?" B pactBope com Mopa? B
YEM B ... CpPEJie CYLIHOCTh 3TOr0 METO/1a U IpU Kakux pH oCylIecTBIAIOT JaHHOE TUTPO-
BaHUE?

24. B xakoli cpene okucauTenbHas akTuBHOCTs KMnOy yeunuBaetcsi? OTBET: KMCIIOM.
25.Kakue u3 peakimii H* + OH = H,0 1 MnOgs + 5¢ +8H* = Mn?* + 4H,0 Haxoxsrcs
B OCHOBE METOJI0B KMCJIIOTHO-OCHOBHOI'O ¥ OKHCIIUTEIbHO-BOCCTAHOBUTEILHOTO TUTPO-
Banus? [IpuBeauTe npuMepsl TAKUX METOJIOB.

26. Ha xakoil peakliui OCHOBaH METOJ] THTPUMETPUUYECKOTO aHAIN3a, Ha3bIBAEMbII KOM-
TJIEKCOMETPHUECH?

27. KakoBa pacueTHas popmyJia sl OnpeaesieHus O0IIeH KeCTKOCTH Bobl? KakoBbI
€AMHULBI U3MEPEHUS KECTKOCTH BOAbI? UTO 03HAYAeT TIpajlyC )KECTKOCTH?

28. Kakoii TUTpaHT NPUMEHSIOT AJI1 U3MEPEHUS 00ILel KECTKOCTU BOJIbI? YKaKUTE

dopmyny DJITA (mnu kommuiekcon I1). Otger:

HOOCHZC\ N_CH _CH N/CHZCOOH

HOOCHZC/ 2 2 "\CH,COOH

29. Kaxoii 06beMm (cm®) 0,02 M pactBopa kommtekcona |1 3arpaunBaercs Ha THTpOBa-
uue 20 cm® 0,01 M pactBopa CaCl,? Otser: 10

30. Ha kakoi peakiiuy MeXIy TATPAHTOM H OTPeAeIsIeMbIM KOMIIOHEHTOM OCHOBAHO:
ocaguTenbHoe TuTpoBanue? IlpuBenuTe mpuMepsl JaHHOTO METOAAa TUTPUMETPUIECKOTO
aHamn3a.

7.4 MeToan4yecKkne MaTepHaJibl, ONpeaesioIue NPpoueaypbl OeHUBAHUSA 3HAHMI,
YMEHHI U HABBIKOB, XaPaKTEPHU3YIOLIUX ITANbI GOPMHUPOBAHUSA KOMIIETEHIUI
Kpurepun oueHnBaHus BbINOJHEHHUS Kelc-3aaHUil:

OueHka «OTJIMYHO»: paboTa BBHITIOTHEHA B TTOJIHOM 00BhEME ¢ COOI0IEHUEeM HEe00X0a1-

Mot IIOCICI0BATCIBHOCTHU HCﬁCTBHﬁ; pa60Ta IIpoOBEACHA B YCIIOBUAX, 06€CHC‘-II/IB3.IOH_II/IX noJryuce-
HUC TPaBUIIBHBIX PE3YJIBTATOB U BBIBOJOB, CO6J'IIOJIGHI)I ImpaBrjia TECXHUKHU 6630HaCHOCTI/I; B OT-
BCTC IMMPAaBUJILHO U aKKYPATHO BBIITOJIHCHBI BCC 3aIllUCH, Ta6J'II/II_U:I, PUCYHKH, YCPTCIKHU, Fpa(bI/IKI/I,
BBIYUCIICHUA,; IPAaBUJIBHO IMTPOAHAIN3UPOBAHEBI OIITNOKH.

O].[eHKa «XO0pouIo»: pa60Ta BBITIOJIHCHA TPABUJIBHO € YYCTOM 1-2 Meakux HOTpCH.IHOCTCfI

WM 2-3 HEI0YETOB, UCTIPABIICHHBIX CAMOCTOSITEIHHO 110 TPEOOBAHUIO TIPETIOIaBATEIIS.

O].[eHKa «YAOBJIETBOPUTEILHO): pa60Ta BBIITIOJIHCHA ITPABUJIBHO HEC MCHCC YEM HAIIOJI0-

BHHY, JIOMYIIEHbI 1-2 MOTPEIIHOCTH UK OJ{HA Tpy0ast omuoKa.
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OueHnka «HeyI0BJETBOPUTEIbLHO»: JIOMYIIECHBI 0oJiee 2-X TPyObIX OMMOOK B XOJE pa-
0O0TBI, KOTOpBIE O0YYAIOIIUKACS HE MOXKET UCTIPABUTH Ja)ke MO TpeOOBaHMIO MPEnogaBaTess UilH
paboTa He BBIMOJIHEHA ITOJIHOCTHIO.

Kpurepuun onieHKHM 3HAHUN CTYJ€HTA NPU HANMCAHUYU KOHTPOJbHOMH padoOThI:

OueHka «OTJIMYHO» — BBICTABIISIETCA CTY/CHTY, MOKa3aBIlIeMy BCECTOPOHHUE, CUCTEMa-
TU3UPOBaHHbIE, ITYOOKHE 3HAHUS BOMPOCOB KOHTPOJIBHON pabOThl U YMEHUE YBEPEHHO IpUMe-
HSTh UX HA MPAKTUKE NP PEIICHHH KOHKPETHBIX 3a7a4, CBOOOIHOE U MPABHIILHOE 0OOCHOBaHUE
MPUHSTHIX PEIICHUM.

OueHka «XOpouio» — BHICTABJISIETCS CTYJIEHTY, €CJIM OH TBEPJAO 3HAaeT maTepual, rpa-
MOTHO U MO CYIIECTBY H3JIaraeT €ro, yMeeT MPUMEHSITh MOJyuyeHHbIe 3HAHUS Ha MPAKTHUKE, HO
JOITYCKACT B OTBCTC WJIM B pCHICHUU 3a1a4 HCKOTOPBIC HCTOYHOCTHU, KOTOPBIC MOKCT YCTPAHUTD C
MOMOIIBIO JOMOJHUTENIBHBIX BOIPOCOB MPENOJaBaATENS.

O1eHKa «yT0BJIETBOPUTEIbHO» — BBICTABIISETCS CTYACHTY, MOKA3aBIIeMy GparMeHTap-
HBII, pa3pO3HEHHBIN XapaKkTep 3HaHUI, HEJJOCTATOYHO MPaBUIIbHBIE POPMYITHPOBKH 0A30BBIX T0O-
HATUN, HAPYIICHUS JIOTMUECKOU MOCIIeIOBATEILHOCTH B U3JIOKEHUH MIPOTPaMMHOTO MaTepuara,
HO IIPH 3TOM OH BJIa/Ie€T OCHOBHBIMU MOHSITHSIMH BBIHOCHMBIX Ha KOHTPOJIBbHYIO paboTy TeM, He-
06XOIII/IMI)IMI/I JJIA I[aJH)Hel\/Jllﬂel“O O6yT-ICHI/I$I 1 MOKCT IPUMCHATD IMOJTYYCHHBIC 3HAHUA 110 06pa311y
B CTaH/JapTHOU CUTYaIUH.

O1eHKa «HEYI0BJIETBOPUTEIBLHO» — BBICTABIISICTCS CTY/ICHTY, KOTOPBIN HE 3HAeT 00JIb-
IIei YaCTH OCHOBHOI'O COJIEP>KaHUs BHIHOCUMBIX Ha KOHTPOJIbHYIO PabOTy BOIPOCOB T€M JHUCIIH-
IUTAHBL, JI0IYCKaeT rpyObie OMmMOKY B (POPMYIMPOBKAX OCHOBHBIX MOHATHH W HE YMEET MCIIOJNb-
30BaTh MOJyYEHHbIC 3HAHUSA [P PEIICHUN THUOBBIX MPAKTUYECKHUX 33]1a4.

OueHovHbI JUCT 115 pedepaToB:

OneHka «OTJIMYHO» CTABUTCS, €CJIM BBINOJHEHBI Bce TPeOOBaHUS K HalMCaHUIO pede-
para: o0o3Ha4yeHa npobiemMa 1 000CHOBaHA €€ aKTyalbHOCTh; C/IENaH aHAIU3 PA3IMYHBIX TOYEK
3pEHUS Ha pacCMaTPUBAEMYIO MPOOJIEMY U JIOTUYHO M3JI0KeHA COOCTBEHHAs MO3UIHS; chopMy-
JUPOBAHBI BBIBOJIBI, TEMa PACKPHITAa MOJTHOCTHIO, BEIEPKAH 00BEM; COOIIOICHBI TPEOOBAHUS K
BHEIIHEMY O0()OpMIIEHHUIO.

OneHka «X0pouo» — OCHOBHbIE TpeOOBaHUSA K pedepaTy BbIIOIHEHBI, HO IPU ATOM JI0-
NyIIeHbl HeO0YE€Thl. B 4acTHOCTH, MMEIOTCS HETOYHOCTH B M3JI0KEHUU MaTepHaia; OTCYTCTBYET
JIOTHYECKasi OCIIEeIOBATEIbHOCTh B CY)KACHUSAX; HE BBIEpKaH 00BEM pedepara; IMEIOTCS yITy-
IeHus: B 0(hOpMIICHUH.

OneHka «y/10BJIeTBOPUTEIbHO» — UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHHSI OT TPEOOBAHHI
K pedepupoBaHHio. B yacTHOCTH: Tema OCBellleHa JIMIIb YaCTUYHO; JOMYIIEHbI (haKTHYECKHE
OIMOKH B COJiep)KaHNH pedepaTa; OTCYTCTBYIOT BBIBOJIBL.

OneHka «Hey/10BJIeTBOPUTEIbHO» — TeMa pedepaTa He pacKpbiTa, 0OHApYKUBAETCA Cy-
IIECTBEHHOE HEMOHMMaHKe Mpo0ieMbl Wi pedepaT He MpeICTaBIeH BOBCE.

KpnTepml OLICHKH IIPH NPOBECACHUH NMPOLUHECAYPHbI TECTUPOBAHUSA:

OneHka «OTJMYHO» BBICTABIIICTCS MMPH YCIOBUHU MPABHILHOTO OTBETA CTYACHTAa HE MEHEE 4eM
85 % TEeCTOBBIX 3aJIaHUIL;

OneHKa «XOpPOII0» BBICTABISETCS MPU YCIOBHH MPABUIHLHOIO OTBETA CTyJIEHTA HE MEHEE 4eM
70 % TECTOBBIX 3aJIaHUIL;

O1eHKa «yI0BJIETBOPUTEIBLHO» BEICTABIISCTCS TP YCIIOBUU MPABUIILHOTO OTBETA CTYACHTA HE
Mmenee 51 %;

OneHka «HeyI0BJIETBOPHUTEIbHO0» BBHICTABIISICTCS MPU YCIIOBUU MPABUIIBHOTO OTBETA CTYJCHTA
MeHee ueM Ha 50 % TecTOBBIX 3adaHui.
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TpebdoBanus K 00y4arOmMMCcs IPH MPOBeACHUM 3a4éTa:

KoHTpoJib OCBOEHMS AUCLUITIIMHBI M OLIEHKA 3HaHUI 00yJarolxcs Ha 3a4€Te NPOU3BOIUTCS B CO-
oreercTBUM € [ 1 KyOI'AY 2.5.1 «Tekymuii KOHTpOJIb U YCIIEBAEMOCTH U IIPOMEXYTOUYHAs aTTeCcTa-
LIUs1 CTYJIEHTOBY.

O1eHKH «32YTEH0» U «He3a4YTeHO0» BBICTABIISIOTCS MO AUCIUILTHHAM, (POpMOii 3aKITI0UH-
TEJIBHOIO KOHTPOJISI KOTOPBIX ABJIAETCS 3a4eT. [Ipy 3TOM OIleHKa «3a4TE€HO0» TOJIKHA COOTBETCTBO-
BaTh MapaMeTpaM JII000H U3 MOIOKUTEIBHBIX OICHOK («OTIMYHOY», «XOPOIIOY», «YIOBIETBOPH-
TEJIBHOY), @ «HE3aUYTEHO» — MapaMeTpaM OLCHKH «HEYIO0BJIETBOPUTEIILHOY.

OneHka «OTJMYHO» BBICTABIISIETCS 00yUaroeMycsl, KOTOPbIH 00J1a1aeT BCECTOPOHHUMU,
CHCTEMaTH3UPOBAHHBIMU M TTIYOOKMMH 3HAHUSMHU MaTepHuaia yueOHO mporpamMMbl, yMEeT CBO-
00HO BBINOJIHATH 33JJaHUs, IPEJYCMOTPEHHBIE YUeOHOH IPOrpaMMOii, yCBOMJI OCHOBHYIO U O3Ha-
KOMUJICS C JIOTIOJIHUTEIIHHON JINTEPATYPOi, peKOMEHOBAaHHOHN yueOHoM mporpammoii. Kak mpa-
BUJIO, OLIEHKA «OTJIMYHO» BBICTABISAETCS O0y4arOLIEMYCsl YCBOMBILIEMY B3aUMOCBS3b OCHOBHBIX
HOJIOKEHUN U MOHATUHN AUCUUIUIMHBI B MX 3HAYCHUU Ul IPHOOpETaeMoi crieualbHOCTH, PO-
SIBUBIIIEMY TBOPYECKHE CIOCOOHOCTH B MOHUMAaHHH, U3JI0)KEHUH U HCIIOJIb30BaHUH y4eOHOTO Ma-
Tepuana, IpaBUIbHO 0OOCHOBBIBAIOLIEMY IPUHATHIEC PELLICHUS], BJIAICIOLIEMY Pa3HOCTOPOHHUMHU
HaBBIKAMU U [IPHEMaMU BBIIIOJIHEHUS IPAKTUYECKUX paloT.

OneHka «X0po1I0» BHICTABISIETCS] 00yUJaroneMycsi, 0OHapyKUBILIEMY ITOJIHOE 3HAHUE Ma-
Tepuana ydeOHO! porpaMmbl, YCIELUIHO BBIIOIHSIOIEMY IPEAYCMOTPEHHbIE YUeOHOH ITporpam-
MOM 3aJjaHMsl, YCBOMBIIEMY MaTepHall OCHOBHOM JIUTEpaTyphl, PEKOMEHI0BAaHHOW y4eOHOI Ipo-
rpammoit. Kak npaBuito, OieHKa «XOpoIIo» BBICTABISIETCS 00yYaroIeMycs, IIOKa3aBIIeMy CHCTe-
MaTU3HPOBAHHBIA XapaKTep 3HAHUN 0 AUCLUILIMHE, CHOCOOHOMY K CaMOCTOSTEIbHOMY IOIOJ-
HEHHIO 3HaHUH B XOJie JalbHEeHIe yueOHO 1 mpodecCHnOHaIbHON eSTeNbHOCTH, TPABUIBHO
IIPUMEHSIOIIEMY TEOPETUYECKHUE IOJIOKEHUS IPU PEUICHUM IPAKTHUYECKUX BOIIPOCOB M 3ajad,
BJIAJICIOIIEMY HEOOXOAMMBIMU HaBbIKAMHU U ITPUEMaMHM BbIMIOJIHEHUS PAKTHUECKUX padoT.

OneHka «y10BJIeTBOPUTEIbHO» BBICTABISETCS 00ydaroleMycs, KOTOPbIM [T0Ka3aj 3Ha-
HUE OCHOBHOI'O MaTepuayia yueOHOH nporpammsl B 00beMe, T0CTATOYHOM U HEOOXOJUMBIM IS
JanpHeimei yueosl 1 npeacTosiei paboThl 0 CHIEeLUaNbHOCTH, CIIPABUIICS C BBIIIOJIHEHUEM 3a-
JaHU, IPelyCMOTPEHHBIX y4eOHOW MPOrpaMMOii, 3HAKOM C OCHOBHOM JINTEPATYpOl, pEKOMEH-
JIOBaHHOW ydeOHOHM mporpammoii. Kak mpaBuiio, oleHKa «yJ0BJIETBOPUTENIBHO)» BBICTABISAETCS
oOyuarolemMycsl, 10MyCTUBIIEMY OTPEUTHOCTH B OTBETaX Ha IK3aMEHE UJTU BBITIOJTHEHUH IK3aMe-
HAI[MOHHBIX 3aJ]aHui, HO o0nanaroleMy He0OXOJUMBbIMU 3HAHUSMU MOJ] PYKOBOJCTBOM IIPEIO-
JlaBaress Uil YCTpaHEHUs 9TUX MOTPEIIHOCTEN, HapyLIAIOLEMY TI0CIEA0BATEIbHOCTD B U3JI0KE-
HUU y4eOHOr0 MaTepuasa U UCIIBIThIBAIOIIEMY 3aTPyIHEHUS IPU BHITNIOJTHEHUH IPAKTUYECKUX pa-
60T.

OneHka «HeyA0BJIETBOPUTEJIBHO» BBICTABIsETCA OOyyarolmeMycs, He 3HaloleMy oc-
HOBHOW 4acTH MaTepuana yueOHOW Mporpammsl, JOMYCKAIOUIEMY MPUHIUIHAIbHbBIE OIIHMOKH B
BBITTOJIHEHUH MPETYCMOTPEHHBIX Y4eOHOH MporpaMMoi 3aaHuii, HEYBEPEHHO ¢ OOJBIIMMHU 3a-
TPYAHEHUSIMH BBINOJIHSIONIEMY ITpaKkTH4eckue padoTsl. Kak nmpaBuio, oleHka «HeyJ0BJIETBOPU-
TEJIbHO» BBICTABIIAETCS 00yUarOeMycs, KOTOPbII HE MOXKET MPOIOJKUTE 00YyUeHHE WIIH IPUCTY-
IUTH K JAEATEIbHOCTH IO CIIEUAIbHOCTH 110 OKOHYaHUM YHUBEPCUTETA 6€3 TOTOJIHUTENbHBIX 3a-
HATHI IO COOTBETCTBYIOIIEH JUCIUILIMHE.

8 IlepeyeHb OCHOBHOI M TONOJIHUTEIHHON y4eOHOI JIUTEpaTyphl
OcHoBHasi yueOHasi IuTepaTypa

1. AnekcannpoBa J. A., IaiinykoBa H. I'. YueOnuk «Ananutuueckas xumus. Kanra 1.
«Xumuueckre MeToasl aHanuzan2 usa. Ucop. u pon. 2 rpuda: YMO Beicuiero o6pa3oBanus u
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YMO By3oB P® no arpoHomuaeckomy obpazoanuto MznarensctBo «tOpaiit», Mocksa, 2014. —
551 c. — Cepus: bakanasp. [Ipuknannoi kypc. (30 7k3.)

2. AnekcanapoBa . A., TarinykoBa H. I'. Anamutmdeckas xumwus. Teopernmueckue
OCHOBBI 1 J1a0OpaTOpHBIi MpakTUKyM. B nByx kaurax. Kaura 1. Xumudeckne MeTo bl aHa3a2-
u3a. — M.: Komoc, 2011. — 549 c. (136 5k3.).

3. Anekcanzaposa D. A., IaiinykoBa H. I'. Ananutuueckast xumusi. TeopeTuueckue oc-
HOBBI M JJAOOpaTOpHBIN MpakTUKyM. B 2 kaurax. Kuural. Xumudeckue MeToIpl aHanu3a,l u3zi. —
Kpacnonmap: M3a-Bo Ky6I'AY, 2009 — 619 c. (98 3k3.).

JononHuTeIbHASA y4eOHAas TUTEPATypa

1. AnekcannpoBa J. A. DiekTpoHHOE yueOHOEe mocodue «MylbTUMEIUIHHBIE JIEKIMH T10
AHATTUTUICCKON XUMUKY JIJIS CTYJICHTOB, 00YYarOITUXCS TI0 CIIEIUATIEHOCTH «DKOJIOTHS ¥ TIPUPO-
JIOII0JIb30BAHUEY. - Pexnum JOCTYyTIa:
https://edu.kubsau.ru/file.php/105/Multimed. lekcii_po_analit. khimii_dlja_spec. EHkologija a
vtor_Aleksandrova EH.A.pdf.

2. AnexcanapoBa J. A., Haymosa I'. M. YuebGHoe mocoOue 1mo HeOpraHU4ecKou u
AHATUTUYCCKOW XMMHH JJII CAMOCTOSITEIILHOW PabOThI CTYJICHTOB 3KOHOMUYECKOTO U OHOJIOTH-
yeckux (pakyiabTeTOB JHEBHOIO U 3a04HOTO otaenenuit — Kpacnonap: M3a-so Kyo6I'AY, — 2011.

3. Kaiiroponosa E.A., Cunoposa N.U., Komenenko H.A., Kocsnok H.E. Teopernue-
CKHE OCHOBBI ¥l MHIMBH/IyaJIbHbIC 33JJaHUS 110 HEOPTaHUYECKOW M aHATMTHYeCKOW xumun — Kpac-
HOJZap: N3n-Bo KyoI'AY, — 2013. — Pexum JI0CTyTIA:

https://edu.kubsau.ru/file.php/105/03 03.07.13/16 Teoreticheskie osnovy i individualnye zada
nija po neorganicheskoi i analiticheskoi khimii.KaigorodovaEA Sidorovall KoshelenkoNA.

pdf.

4. Kaiiroponosa E. A., Cunoposa 1. 1., Komenenko H. A., Kocsnok H. E. Heopra-
HHUYECKas M aHAJMTUYeCKasi XUMusl. TeopeTnueckre OCHOBBI M 33/1aHUS [UIsl KOHTPOJIBHBIX padorT,
— Kpacnonap: U3n-Bo Kyol'AY, — 2011.

5. AHanuTthueckas XuMmus [INeKTpoHHBIN pecypc]: yueOHoe mocobue/ O.b. Kykuna
[1 1p.].— DAeKTpoH. TeKcToBble AaHHble.— BopoHex: BopoHexckuil rocy1apcTBEHHbIN apXH-
TEeKTypHO-CTpouTenbHbli  yHHBepcuteT, DOBC ACB, 2014.— 162 c— Pexum pocryna:
http://www.iprbookshop.ru/30833.html. — 3BC «IPRbooks.

6. VYyebHOoe nocobue no obiei, HeopraHuyeckol u aHamuTHYeckord xumuu: 2019-
08-14. — Kazanb: KTABM wum. Baymana, 2019. — 145 c. — Tekcr : 21eKTpOHHBIH // Dnek-
TpOHHO-OMOMMoTeuHas cucrema «Jlauby : [caiit]. — URL: https://e.lanbook.com/book/122944.

9. IlepeueHb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHUKAIMOHHOI ceTn «HTepHeT»

- 9BC:
Ne | HaumenoBaHnue pecypca TemaTuka
1 | UznarensctBo «JIaHb) Berepunapusi, cenbckoe XO34HCTBO, TEXHOJIOTHS
XpaHEHHs U TIepepabOTKH MHIIEBBIX MPOAYKTOB
2 | IPRbook YHuBepcaipHas
3 | O6pazoBarensublii noprasn KyoI'AY | YHuBepcaipHas

10 MeToanueckne yKa3anus 1Jisl 00y4alOMIMXCS M0 OCBOEHHIO U CHUILIMHBI

1. Aunekcanzaposa 3. A., Haymosa I'. M. YuebHoe nmocobue o HeopraHuueckon 1 aHaju-
TUYECKOW XUMHUHU JIJISI CaMOCTOSITEIbHON pabOThl CTYAEHTOB 3KOHOMHUYECKOT0 ¥ OMOJIOTHYECKHX
(baxyabTeTOB THEBHOTO M 3a04HOT0 oTAeneHuit — Kpacnonap: Uzn-so KyoI'AY, 2011.

2. Taiinykosa H. I'., Cunoposa U. 1. OcHOBHBIE TIOHATHS THTPUMETPUYECKOTO aHAIIN3A.
—Kpacnonap: Uzn-so KyoI'AY, 2008.
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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
http://www.iprbookshop.ru/30833.html
https://e.lanbook.com/book/122944

3. Taiinykosa H. I'., CunmopoBa U. 1. Kucnornoe u ocHoBHOe TupoBanue — KpacHomap:
Wzn-Bo KyoI'AY, 2008.

4. AnekcanapoBa D. A. MylbTUMEIUIAHBIC JIEKIIMH 110 aHATUTHYECKOW XUMHK JUISl CTY-
JIEHTOB, O0YYAIOIIUXCS MO CIEIUATBHOCTH «IKOJIOTHS U MPHUPOIOTIOIL30BAHUEY. DIEKTPOHHOE
yaeOHoe mocoone2013.

11 lepeyeHbr MH(POPMALHUOHHBIX TEXHOJIOTHIi, HCIOIb3YeMBbIX NPU OCYIIECTBJICHUH
00pa3oBaTeILHOIO NpoLecca Mo JMCIUIINHE, BKJIYAas NepedeHb IPOrpaMMHOro odecre-
YeHHsS] U HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

WudopmanroHHbIe TEXHOIOTUH, UCIIOIb3YeMbIe TIPU OCYILIECTBICHIUH 00pa30BaTeIbHOTO
npoliecca 1o AUCHUILIMHE T03BOJISIOT!

— o0ecrneunTh B3aUMOAEHCTBHE MEX/ly YHaCTHUKaMH 00pa30BaTeIbHOIO IIPOLECCA, B TOM
YlCJIe CHHXPOHHOE U (WJIM) aCHHXPOHHOE B3auMoJieiicTBHe ocpeacTBOM ceTu «HTepHeT»;

— (pukcupoBaTh X0/ 00pa30BATEIBHOTO MPOIIECCa, PE3YIBTATOB MIPOMEKYTOUHOM aTTeCTa-
LIUH 110 JUCLUIUIMHE U PE3YyIbTaTOB OCBOEHHS 00pa30BaTEIbHOM IPOTrPaMMBL;

— OpPraHU30BaTh MPOLECC 00pa30BaHMS ITYTEM BH3yaIH3allUU U3yd4aeMoi HH(POPMAIIHUH T10-
CPEACTBOM UCIOJIb30BaHUS IPE3CHTAMN, YIeOHBIX (PUIBMOB;

— KOHTPOJINPOBAThH PE3YbTaThl 00yUEHUSI HA OCHOBE KOMITBIOTEPHOT'O TECTUPOBAHUS.

11.1 [lepeuenp nuuensuonHoro 110

Ne | HammeHnoBanue Kparkoe onucanme
Microsoft Windows OmnepalmoHHas cucTemMa
2 Microsoft Office (Bximrouaer Word, Excel, PowerPoint) | ITaketr oducHbIX mpuiioxe-
HUM
3 Cucrema tectupoBanust INDIGO TectupoBanue

11.2 Tlepeuens npodeccuoHaNbHBIX 033 JaHHBIX U HH(GOPMAIIMOHHBIX CIPABOYHBIX CUCTEM
Ne | HaumeHoBaHue Temaruka DJIeKTPOHHBIN aapec

1 | Hayunas onexktpoHHas OuOnvo- | YHUBeEpcaabHas https://www.elibrary.ru/
teka eLibrary

11.3 Hoctyn k cetu MHTepHET, MOCTYN B A3JIEKTPOHHYIO HH(POPMAIMOHHO-00Pa30BaATEIHHYIO
Cpely YHUBEPCUTETA.

12. MaTepuajbHO-TeXHHYECKOe o0ecrieyeHre 00yUYeHUs1 MO JUCHUNJIMHE 1JIS JHUIL ¢
OB3 u nuBaJINI0B
[Tnanupyembie TOMEICHUS I POBEJICHUS BCEX BUJIOB yU€OHOM JESITEIIbHOCTH

Bxonnas rpynna B riaaBHbIA yueOHBIN KOPITYC M KOPITYC 300MH)KEHEPHOTO (haKkyabTeTa 000pya0-
BaH IaH/1yCOM, KHOMKOW BBI30Ba, TAKTUJILHBIMU TaOJIMUYKaMHU, OTIOPHBIMU OPYYHSIMH, IPEIYyIIpe-
KJAIOIKUMHU 3HAKaMHU, TIOCTYIHBIM PAaCUIMPEHHBIM BXOJIOM, B KOPITyCE €CTh CHEI[HaIIbHO 000pYy-
JI0OBaHHas1 caHUTapHas komHara. /g nepememenns naBanuaos u JIOB3 B nomemennn nmeercs
NEepEeABUKHON T'YCEHUYHBIN CTyIeHbKoX01. Kopiyca ocHaleHb! IPOTUBONOKAPHON 3BYKOBOUW U
BU3YaJIbHON CUTHAJIM3ALUEH.
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Ne|HaumenoBanue yueOHbIX | HanmeHnoBanue momernenuii ;uis | Ajpec (MECTOMONIOXKEHHE) T0-
11/ |IpeAMETOB, KypCOB, JMC-| MPOBEJEHUS BCEX BUIOB Y4EOHOW | MEICHUH AJIs POBEIEHHSI BCEX
0| UUIIiH (MOJynel), | AeSATeIbHOCTH, IPEAYCMOTPEHHON | BUIOB Y4eOHOU JEATEIBbHOCTH,
IIPAKTUKH, MHBIX BUJOB | y4eOHBIM IUIAHOM, B TOM YHCJIE [10- | HPESYCMOTPEHHOM yuyeOHbIM
y4eOHO IeATETbHOCTH, | MEIIEHUS JUIsl CAMOCTOSATENBHON | IJIaHOM (B Cllydae pearu3alnu
IPEIYCMOTPEHHBIX yueO-| paboThl, C yKa3aHUEM MepeyHs oc- | 00pa30BaTeIbHON IPOrpaMMBl B
HBIM TJIAaHOM 00pa3oBa- | HOBHOTO 000OpYyI0BaHMUs, y4€OHO- | CETeBOM (OpMe JOMOTHUTEIHHO
TEJIBHOM MpOrpamMMbl | HarJISIAHBIX IOCOOMM U MCIIOJIb3Ye- | yKa3bIBA€TCsl HAUMEHOBaHHE Op-
MOT0 IPOrpaMMHOI0 00eCIIeYeHNsl |[FTaHU3alluH, C KOTOPOH 3aK/II04eH
JIOTOBOD)
1 2 3 4

AHanuTHyecKas XUMHs

ITomemenue Ne221 I'VK, mmomans
— 101m2; mocagouHbIX MecT — 95;
ydyeOHasi ayauTopus sl MpOBee-
HUS Y4eOHBIX 3aHATHH, B TOM YHUCJIC
JUIsT OOy4YaroIMXCsl ¢ WHBAJIHUIHO-
CTBIO u OB3
TEXHUYECKHUE CpeJICTBA OOyYeHMS,
Ha0OpbI JIEMOHCTPAIMOHHOTO 000-
pyIOBaHHS W Y4eOHO-HAIJISIHBIX
nmocobuii  (HOyTOyK, IIPOEKTOD,
9KpaH), B T.4 JJIs1 00y4arouuxcs ¢
WHBAJIMIHOCTEIO u OB3;
MIpOrpaMMHOE obecrneueHue:
Windows, Office;
CIIeIMaTU3UPOBAHHAS Me-
Ocnb(yueOHast ocka, ydeOHas Me-
0elnb), B T.4 JUIS 1711 OOy4YarOIIUXCS
¢ naBAIIMAHOCTRIO M OB3.

ITomemenue Nell14 300, miomanb
— 43M?; mocago4YHbIX MeCcT — 25;
yueOHasi ayAuTOpUs UId IpOBEJe-
HUS Y4eOHBIX 3aHATHHA, B TOM YHUCIIC
JUIs OOy4YaroIIMXCsl ¢ WHBAJIUIHO-
CTBIO n OB3
CreIHAM3UPOBAHHAS Me-
Oenb(ydueOHas J0cKa, ydeOHas Me-
Oenb), B TOM 4uCe i1 00ydaro-
mMxcst ¢ nHBaTnaHocThio 1 OB3

350044, KpacHomapckuii Kpai,
r. Kpacnonap, yin. um. Kanu-
HuHa, 13

13. OcoGennoctu oprann3zanum odydenus Jun ¢ OB3 u naBanugoB

Jns uaBanuioB 1 i ¢ OB3 MoXkeT U3MEHATHCS 00bEM TUCIUILIMHBI (MOIYJIs) B 4acax, BbI-
JIEIIEHHBIX Ha KOHTaKTHYIO paboTy 00ydarolerocs ¢ mpenojaBaTesieM (1Mo BugaM y4eOHbIX 3aHsI-
TUI) 1 Ha CAaMOCTOSITENIbHYIO paboTy o0ydvaromerocs (IIpu 3TOM HE YBEIMYMBAETCS KOJIMUYECTBO
3a4€THBIX €IMHULI, BBIJICJIEHHBIX HA OCBOCHHUE TUCIUIUINHBI).
@DOH/bI OLICHOYHBIX CPEACTB ANANTUPYIOTCS K OTPaHUYEHMSIM 30POBbsI U BOCIPUATHUS
uH(popMaluu 00y4JaroUMMHCS.
OcHoBHBIE (hOPMBI ITPEICTABICHHS OLIEHOYHBIX CPEJICTB — B IIeYaTHOI hopme Uit B popme
3JIEKTPOHHOTO JOKYMEHTA.
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@®opMbl KOHTPOJISI M OLIEHKHU Pe3yJIbTaTOB 00yuyeHusi HHBAJIUA0B U Jaul ¢ OB3

Kareropuun
CTYJICHTOB C
OB3 u nnBa-
JIUTHOCTHIO

dopma KOHTPOJIS U OLIEHKHU Pe3yJIbTaToOB 00YUECHHUs

C HapyuieHuem
3peHHS

- YCTHAs IPOBEPKA: TUCKYCCUH, TPEHUHT U, KPYTJIIBIE CTOJIBI, COOECce10-
BaHUS, YCTHBIC KOJUIOKBHYMBI H JIP.;

- C HCHOJB30BaHMEM KoOMIIbIoTepa u cnenuaibHoro [10: pabota ¢
AJIEKTPOHHBIMU 00pa30BaTEIILHBIMUA PECYpPCaMH, TECTHPOBaHUE, pedeparsl,
KYPCOBBIC ITPOCKTHI, TUCTAHIIMOHHBIC (DOPMBI, €CITH MTO3BOJISIET OCTPOTA 3pe-
HUSA - Tpaduaeckue paboTsl U Ip.;

MIPY BO3MOXXHOCTHU MIHCHbMEHHAS ITPOBEPKA C MUCIOIH30BAHUEM pPeTbeHO-
TOUYEYHOU cucTeMbl bpaiiis, yBenndeHHOro mpudTa, UCI0Ih30BAHUE CIIe-
[IUATBHBIX TEXHHYECKUX CPEACTB (TUDIOTEXHHUECKUX CPEACTB): KOHTPOIIb-
HbIC, rpadudeckue padoThl, TECTUPOBAHKE, JTIOMAIITHHUE 3aJaHHsI, ICCE, OT-
YETHI U JIP.

C HapyuieHuem
ciyxa

- MUCbMEHHAs IPOBEPKa: KOHTPOJIbHBIE, rpaduuecKue paboThl, TECTH-
pOBaHUE, TOMAITHHUE 3a/IaHUs, 3CCE, MUCbMEHHBIE KOJJIOKBHYMBI, OTYETHI U
ap.;

- C MCIIOJIb30BAaHMEM KOMIIBIOTEpPA: PabOTa € IEKTPOHHBIMU 00pa3o-
BaTeJIbHBIMU PECypCaMH, TECTHpPOBaHHE, pedepaTsl, KypCOBBIE NPOEKTHI,
rpaduveckre paboThl, TUCTAHIIMOHHBIE ()OPMBI U IIp.;

Opd  BO3MOYKHOCTHU YCTHAs IPOBEPKA C UCIOJIB30BaHUEM CHEIUABHBIX
TEXHUYECKHUX CPENICTB (ayIUOCPECTB, CPEACTB KOMMYHUKAIINH, 3BYKOYCH-
JMBAIOMIEH anmaparypsl U Jp.): AUCKYCCHH, TPEHUHTHU, KPYTJIbIE CTOJBI, CO-
OeceoBaHMsl, YCTHBIE KOJUIOKBHYMBI H JIP.

C Hapye-
HUEM

OIIOPHO-
JIBUTATEILHOTO
ammapara

- MUCbMEHHAs MPOBEPKA C UCIOJIb30BAHUEM CHEIHATIbHBIX TEXHHUYE-
CKHX Cpe/CTB (aJIbTEPHATUBHBIX CPEACTB BBOJAA, YIIPaBJICHHS KOMIIbIOTE-
POM H JIp.): KOHTPOJIbHBIE, Ipadudeckre paboThl, TECTUPOBAHUE, JOMAIIHIE
3a/laHus, 3cce, MUCbMEHHbIE KOJJIOKBUYMBI, OTUETHI U Jp.;

- YCTHas NPOBEPKa,  C UCIOJIB30BAHUEM  CIEIMAIBHBIX TEXHHYE-
CKHUX CpEICTB (CpeACTB KOMMYHUKAIUN): JUCKYCCUU, TPEHUHTH, KPYTJIble
CTOJIBI, coOeceI0BaHts, YCTHbIE KOJUIOKBUYMBI U JIp.;

C HCIOJIb30BaHUEM KOMITbIOTEpa U crienuanbHoro 1[I0 (anbrepHaTUBHBIX
CPEICTB BBOJA U yIpaBJIeHUs] KOMITBIOTEPOM U Jp.): paboTa C
AIIEKTPOHHBIMU 00pa30BaTEIbHBIMU PECYPCAMHU, TECTUPOBAHUE, peepaThl,
KYpCOBBIE NPOEKTHI, TpaduuecKue paboThI, JUCTAHIIMOHHBIE
(bopMBbI IpeANoYTUTEIbHEE 00YUAIOIIUMCS, OTPAaHUYEHHBIM B IT€peIBUKe-
HUU U JIp.

Ananranus nmpoucaypsI NIPOBEACHUS HpOMe)KyTOqHOﬁ aTrrecralnum 1Jid HHBAJIUA0B

u jun ¢ OB3:

B xozne nmpoBeneHs NpOMEXYTOUHOM aTTeCTallMK IPELYCMOTPEHO:

- npebaBICHHE O0YYalolUMMCs MEYaTHbIX U (MJIM) BJIEKTPOHHBIX MaTepuajoB B
dbopMmax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM UX 370POBbS;

- BO3MOXXHOCTh T10JIb30BaThCsl MHAMBUAYAIBHBIMU YCTPOMCTBAMH U CpEACTBaMH,
MO3BOJISIOIIMMH a/1alITUPOBATh MaTepUaJIbl, OCYLIECTBIIATh NMPUEM M Iepenady HHPOpMaLuu ¢
Y4€TOM UX UHAUBUIyaIbHBIX OCOOCHHOCTEH;

- YBEJIMYEHHUE MPOIOJKUTEIILHOCTH MPOBEICHUS aTTeCTaLlUN;
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- BO3MOXXHOCTH MPHUCYTCTBUSI ACCUCTEHTA U OKAa3aHHUA MM HEOOXOIWMOW MOMOLIH
(3aHATH paboyee MECTO, MePEeIBUTaThCS, MPOYUTATH U OQOPMUTH 3a/1aHUe, OOIIATHCS C MPEernoa-
BaTeseM).

@DopMBI MPOMEKYTOUHOH aTTECTAlUH IS MHBAIUAOB U Uil ¢ OB3 NOKHBI yYUTHIBATH WH-
JTUBHIYyAJIbHBIC M IICUXO0(QU3UIECKHIE 0COOCHHOCTH o0yuatomerocs/odydatonuxcs mo AAAAAO-
[TOIT BO (yctHO, mMCbMEHHO Ha Oymare, MUCbMEHHO Ha KOMIIbIOTEpE, B (hOpME TECTUPOBAHUS U
T.IL.).

CnenuajbHble yCJI0BHS, 00ecnieynBaeMble B NIpolecce NpernoAaBaHus IUCHHUIIIMHbI
Cmyoenmbol ¢ HapyuieHUAMU 3PEHUA

— npeZoCcTaBlIeHHe 00pa30BaTEIbHOTO KOHTEHTAa B TEKCTOBOM 3JIEKTPOHHOM (hop-
Mare, M03BOJISAIOLIEM NEPEBOAUTH IJIOCKONEUATHY0 HH(OPMALMIO B ayIUAIbHYIO HJIM TaKTHJIb-
Hyto opmy;

- BO3MO>KHOCTb MCIIOJIb30BaTh UHIUBH/yalbHbIE YCTPOICTBA U CPEACTBA, MO3BOJIS-
IOLIME AN TUPOBATh MaTEePUaIbl, OCYIIECTBIIATh MPUEM U Iiepeaady HHPOpMaLUY C y4ETOM HH-
JUBHUIYaJIbHBIX OCOOCHHOCTEH U COCTOSIHUS 30POBBS CTY/IEHTA;

- IIPEIOCTABIEHUE BO3MOXKHOCTH IPEJKYPCOBOTO O3HAKOMIJIEHUSI C COJIEp)KaHHEM
y4eOHOH IUCHUIUIMHBI M MaTEepUaIoM IO Kypey 3a CUET pa3MeleHus HH(OopMaIK Ha KopIiopa-
TUBHOM 00pa30BaTeIbHOM IIOPTAJIE;

- UCTIOJIb30BaHUE YETKOTO M YBEIMUYEHHOTO IO pasMepy MmpH(Ta U rpaduvecKux
00BEKTOB B MYJIbTUMEIUNHBIX NTPE3CHTALUAX;

- UCIIOJIb30BAaHUE MHCTPYMEHTOB <JIyIIay, «IIPOKEKTOP» MU paboTe ¢ HHTEPAKTUB-
HOM JOCKOM;

- 03BYYHMBAHHE BU3yaJIbHON WH(pOPMAINH, IPEICTABICHHON 00YyUJalOMIMMCS B X0O/I€
3aHSATHUI;

- o0ecrieyeHre pa31aTOYHbIM MaTepUaIoM, 1yOIUPYIOIIUM HHPOPMALIUIO, BBIBOIU-
MYIO Ha 3KpaH;

- HaJIM4YMe MOJANUCENH U OIMCAaHUS y BCEX UCIONb3YEMbIX B IIpoliecce 00yyeHHsl pu-
CYHKOB M MHBIX TpaUeCKuX 00BEKTOB, YTO TAET BO3MOXKHOCTH MTEPEBECTH MMCHMEHHBINA TEKCT B
ayJAuabHbIN,

- o0ecrieyeHre 0CO0Or0 PEYEBOr0 peXHMa MPENOAABAHUA: JIEKIUH YHTAIOTCS
IrPOMKO, pa300pUMBO, OTUETIINBO, C MMay3aMU MEX/1y CMBICIOBBIMU OJI0KaMU MHpOpMaIum, odec-
NIeYNBAETCd WHTOHUPOBAHME, TIOBTOPEHHE, aKIIEHTUPOBAHKE, NTPOPUIAKTHKA PACCEUBAHUS BHU-
MaHHS;

- MUHUMU3aLMs BHEIIHErO IIymMa U oOecrieyeHne CIOKOMHOM aynuaibHOW oOcTa-
HOBKH;

- BO3MOKHOCTh BECTH 3alMCh yuyeOHOM MH(pOpMalUU CTyeHTaMU B yIOOHOU AJs
HUX (opme (ayaualibHO, ay/IMOBU3YaJIbHO, HA HOYTOYKE, B BUJIE IOMETOK B 3apaHee MOATrOTOB-
JICHHOM TEKCTE);

- YBEJIMYEHUE JOJM METOJOB COLMANbHOM CTUMYJALUHU (0oOpalieHne BHUMaHUS,
aneJyIsiuus K OrpaHUYEHUsIM 110 BPEMEHHU, KOHTAKTHbIE BUJbI padoOT, IPYNIIOBBIE 3a/1aHUs U Jp.)
Ha MPaKTHYECKUX U JTaOOPAaTOPHBIX 3aHATHIX;

MUHHMU3UPOBAHUE 33 JaHUH, TPEOYIOINX aKTUBHOTO HCIIOJIb30BAHUS 3PUTEIIHON MaMATH U 3pU-
TEJIbHOTO BHUMAaHMS;

IpUMEHEHHE TOATAHON CHCTEMbI KOHTPOJIsI, 00JIee YacThlii KOHTPOJIb BBIMOJIHEHUS 3aJaHUH 115
CaMOCTOSITENIbHOM pabOTHI.
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Cmyoenmul ¢ HaApyWEeHUAMU OROPHO-08U2AMEIbHO20 Annapama
(MaJI0MOOMJIbHBIE CTYAEHThI, CTY/IEHThl, MMEIOIIMe TPYAHOCTH NepeABUKeHHUs U NMaT0J10-
THI0 BEPXHUX KOHEYHOCTEM)

- BO3MOXHOCTb MCIIOJIb30BaTh CHEIMAIbHOE MPOrpaMMHOE OOecledeHrne U Crelu-
aIbHOE 000pYIOBaHME W TO3BOJISIONIEE KOMIIEHCHPOBATh JBUTATEIIbHOE HapylleHHe (KOJIACKH,
XOJYHKH, TPOCTH U 1p.);

- IPEJOCTABIEHUE BO3MOKHOCTH IIPENKYPCOBOIO O3HAKOMIIEHUS C COJEPKAHUEM
y4eOHOI TUCIMIIMHBI U MaTepHUajIoM IO Kypcy 3a cuéT pa3MelleHus MHGopMaly Ha Kopropa-
THUBHOM 00Pa30BaTeIbHOM IOPTAJIC;

- IPUMEHEHHE JONOTHUTENIBHBIX CPEICTB AKTUBU3ALIUU IPOLIECCOB 3alIOMUHAHUS U
IIOBTOPEHMS;

- OI10pa Ha OINpPE/IeTICHHbIE U TOUHbIE IOHATUS;

- MCII0JIb30BaHUE JJIs1 WILTIOCTPALIMUA KOHKPETHBIX IPUMEPOB;

- IPUMEHEHHE BOIIPOCOB Ui MOHUTOPUHTA IOHUMaHUS;

- pasiesieHne U3y4aeMoro MaTepraia Ha HeOOJIbIINe JTOTHYECKUe OJIOKH;

- yBEJIMYEHHUE JI0JU KOHKPETHOTO MaTepuaa U coOIoAeHre IPUHIIMIIA OT MPo-
CTOTO K CJIO)KHOMY IIpU OOBSCHEHUU MaTepUaa;

- HaJIn4Me 4ETKOM CUCTEMBI U aJITOPUTMA OpPraHU3allii CaMOCTOSTENbHBIX PadoT U
IIPOBEPKU 3aJaHUi ¢ 00s3aTEIbHON KOPPEKTUPOBKOM 1 KOMMEHTapUSIMU;

- YBEJIMYEHHUE JI0JIM METO/I0B COLIMATIbHON CTUMYJIALMY (OOpallieHe BHUMaHUs, afl-
HEJSIIMS K OTPaHUYEHUSIM 110 BPEMEHHU, KOHTAKTHBIE BUbI padOT, TPYIIOBbIE 3a/1aHus 1p.);

- obecrieyeHre OECpensITCTBEHHOIO JIOCTYyIa B IOMEIIEHUS, a TaKkKe IpeObIBaHMs
HUX;

- HaJIMYMe BO3MOKHOCTU MCIOJIb30BaTh MHMBUAYaJIbHbIE YCTPOUCTBA U CPENICTBA,
MO3BOJISIONINE 00ECTIEYNTh PEATU3aIUI0 )PrOHOMUYECKUAX TPUHIMIIOB U KOM(opTHOE 1peOniBa-
HUE Ha MECTE B T€YEHHUE BCEro nepuojia yu€osl (MoACTaBKHU, ClIeUalIbHbIE OAYIIKH U Jp.).

CTyaeHTBI ¢ HAPYLICHUSIMH CJIyXa (Tyyxue, caadoc/blmamme, o3 IH00rJI0OXIINe)

- IpeocTaBieHue 00pa3oBaTeIbHOTO KOHTEHTAa B TEKCTOBOM 3JIEKTPOHHOM (op-
Mare, MO3BOJISIOIIEM IEPEBOIUTH ayHATbHYIO (POPMY JIEKLIMH B IUIOCKONEYAaTHYIO MH(OpMAaIHio;

— HaJIWYMe BO3MOXXHOCTH MCIOJIb30BaTh WHANBUYaIbHbIE 3BYKOYCHIINBAIOLINE YCTPOM-
CTBA U CYpAOTEXHUYECKUE CPEJICTBA, TTO3BOJISIOIINE OCYIIECTBIATh MPUEM U Nlepeady HHpopma-
[IMU; OCYIIECTBIIATh B3aUMOOOPATHBIN MEPEBOJ] TEKCTOBBIX U aynno(daiioB (OJIOKHOT I peue-
BOT'0 BBO/IA), a TAK)KE 3allUCh U BOCIIPOU3BEJICHUE 3pUTEIbHOIN HH(OpMAIHH.

— HaJIWYME CUCTEMBI 3aJlaHHi, 00eCeunBaroIUX CUCTEMAaTH3aIMI0 BepOaJIbHOTO MaTe-
puana, ero cxeMaTu3aluio, IEPEBO/] B TAOIMIIbI, CXEMBI, OTIOPHBIE TEKCTHI, III0CCAPHIA;

—  HaJWYHMe HarJISIIHOTO CONMPOBOXKIACHUS U3y4aeMoro Marepuana (CTpyKTypHO-JIOoruye-
CKHE CXeMbl, TaOIMIIbI, TpapuKH, KOHIEHTPUpPYIOLIHe 1 00o01Iaronme nHpopMalnioo, OropHbIe
KOHCIIEKTHI, Pa3/1aTOYHBII MaTepuan);

—  HaJuyue 4ETKOM CUCTEMBI U aJITOPUTMa OpraHU3allii CaMOCTOSITENIbHBIX pabOT U MPO-
BEPKH 3aJlaHUi ¢ 00s13aTeTbHON KOPPEKTUPOBKON U KOMMEHTapUSIMHU;

— obecrnieueHne NMPaKTHKH ONEPEXKAIOLIer0 YTEHHUs, KOTJa CTYJCHThI 3apaHee 3HaKoO-
MSITCSI C MATEPHAJIOM U BBIICIISIFOT HE3HAKOMBIE M HETIOHSATHBIE CJIOBA M ()parMeHTHI;

—  0cOoOBbIl peueBol pexxuM padoThI (0TKa3 OT IIMHHBIX ()pa3 U CII0KHBIX PEI0KEHUH,
XOpOIIas apTUKYISLNSA; YETKOCTh U3JI0KEHHUS, OTCYTCTBHUE JIMIIHUX CJIOB; OBTOpeHHe ¢paz 0e3
M3MEHEHHS CJIOB U MOpPsAKA UX CJeI0BaHUs; oOecrieyeHne 3pUTeIbHOr0 KOHTaKTa BO BpeMs ro-
BOpPEHMS U 4yTh OoJiee MEJIEHHOTO TeMIla Pe4H, UCIOIb30BaHUE €CTECTBEHHBIX JKECTOB U MH-
MUKH);

— 4€TKoe COOJII0/ICHNE AJITOPUTMA 3aHATUS M 3aJaHUN JUIsl CAMOCTOATEIbHON paboThI
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(Ha3pIBaHHME TEMBI, TOCTAHOBKA IIEJIH, COOOIEHHUE U 3aIHUCh TUIaHA, BBIICIICHUE OCHOBHBIX MOHS-
TUW ¥ METOJIOB WX M3YyUCHUS, YKa3aHHE BUIOB JIEATEIHHOCTH CTYIEHTOB U CIIOCOOOB MPOBEPKHU
YCBOEHHSI MaTepualia, CJIoBapHas pabora);

—  coOimoieHre TpeOOBaHUH K MPEABIBIIEMbIM Y4EOHBIM TEKCTaM (pa30MBKa TEKCTa HA
YacTH; BBIJCJICHHE OMIOPHBIX CMBICIIOBBIX ITYHKTOB; UCIIOJIb30BaHUE HATJISIHBIX CPE/ICTB);

- MUHHMH3ALUS BHEITHUX IIIYMOB;

— TPEIOCTaBIICHUE BO3MOXXHOCTH COOTHOCHUTH BEpPOAIbHBIN M TpapUuecCKUuil MaTepHual;
KOMIUIEKCHOE MCTOJIb30BaHUE MUCHMEHHBIX M YCTHBIX CPEICTB KOMMYHHKAIIUU MPU padoTe B
rpyIIe;

— COYETAHME Ha 3aHSATHUSAX BCEX BUIOB PEUCBOM JCATEILHOCTU (TOBOPEHUS, CIyIIAHUS, YTCHUS,
MUCHhMa, 3PUTEIBHOTO BOCIIPUSITHSI C JIUIA TOBOPSIIETO).

CTyaeHThI ¢ IPOYMMHU BHIAMU HAPYIIEHU M
(AT ¢ HapyieHUsIMH peyH, 3200/1eBaHNs JHTOKPUHHOM, IEHTPAJIbHOM HEPBHOI U cep-
JAEeYHO-COCYAMCTOM CHCTEM, OHKOJIOTHYEeCKHE 3200 1eBAaHUA)

— HaJM4Ke BO3MOXKHOCTH HUCII0JIb30BaTh HHIUBUAYaAIbHbIE YCTPONUCTBA U CPEACTBA, M103-
BOJISIIOLINE OCYILECTBIIATh MPUEM U Tiepeiady HHPOpMaLUY;

— HaJIWYMe CUCTEMBI 3aJJaHUi, 00eCIIeYHBAOLINX CUCTEMATHU3allI0 BepOaIbHOTO MaTe-
puana, ero cxeMaTu3aluio, IEPEeBO/ B TAOIMIIbI, CXEMBI, OTIOPHBIE TEKCTHI, IJI0CCAPHIL;

—  HaJIMYME HAIJISTHOTO COIPOBOXKJIEHUS U3y4aeMOr0 MaTepuaa;

—  HaJnyue 4y€TKOH CUCTEMBI U aIrOpUTMa OPraHU3alMi CAMOCTOSTENbHBIX PpadoT U
IIPOBEPKU 3aJaHU ¢ 00s3aTeNIbHON KOPPEKTUPOBKOM 1 KOMMEHTapUSIMU;

— o0ecrnieueHue NPaKTUKHU ONEPEKAIOLIEr0 YTEHHUs, KOT1a CTYACHTHI 3apaHee 3HaKO-
MSTCSI C MAaTEPUAJIOM U BBLAEISIOT HE3HAKOMbBIE M HEMIOHATHBIE CJI0BA M (pparMeHTshl;

— IpPEeNOoCTaBJIEHUE BO3MOKHOCTH COOTHOCUTh BepOaibHbIN U IrpaduuecKuil MaTepua;
KOMIUIEKCHOE UCIIOJIb30BaHUE MMMCbMEHHBIX U YCTHBIX CPEJCTB KOMMYHHUKAILIMK IIPU padboTe B
rpymie;

— COYeTaHHUE Ha 3aHATHSX BCEX BUJIOB PEUYEBOM NESATEILHOCTH (TOBOPEHMUS, CIYLIAHUS,
YTEHMS], IMCbMA, 3pPUTEILHOTO BOCIPUSITHS C JIMIIA TOBOPSIILIETO);

— IpeaocTaBieHne 00pa30BaTEIbHOTO KOHTEHTA B TEKCTOBOM AJIEKTPOHHOM (hopMare;

— TMPEAOCTaBIECHNE BO3MOKHOCTH MPEAKYPCOBOTO O3HAKOMIIEHUS C COJEpKaHUEM yueo-
HOW TUCHMIUIMHBI M MaTEPUAJIOM IO KypCy 3a CUET pa3MelleHus: nHopMaluy Ha KOPIOPaTUBHOM
00pa3zoBaTebHOM TMOpPTAJIE;

— BO3MOXHOCTb BECTH 3aIllUCh y4eOHOW MH(OpMALMU CTyJEeHTaMHM B YAOOHOM IJs HUX
dopme (ayauanabHO, ayIMOBU3YaJIbHO, B BUJIE IOMETOK B 3apaHee MMOATOTOBIEHHOM TEKCTE).

— NpPUMEHEHHE MOATAITHON CUCTEMbI KOHTPOJIS, O0JIee YacThlil KOHTPOJIb BBIMOJIHEHUS 3a-
JAHUH JJ1 CAMOCTOSITETIbHOM paboTHhl,

— CTUMYJIUpPOBaHME BBIPAOOTKM Y CTYJCHTOB HaBBIKOB CaMOOPIaHM3aLUU U CaMo-
KOHTPOJIS;

— HaJM4ue nays JUlsl OTAbIXa U CMEHBI BUJIOB JI€ATEIbHOCTH MO X0y 3aHATHUS.
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