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PaGouas nporpamMsa AHCUHIUTHHBI «AHanMTHYeCKas XHWMM#» paspaborasa Ha ocHose
®IrOC BO — Gakanaspuar no Hanpasnennio noarotosky 05.03.06 Dkonorus 1 npupoaonoIL-
J0BaHKE, YTBEPAKACHHOrO NpHKazoM MHHHCTEPCTBA HaykH M Bhiciero obpasosanus P® or 7
agrycra 2020 r. Ne 894, ¢ H3MECHEHHAMH, BHECEHHBIMH NpHKa3oM MHHHCTEPCTBA HAYKH M BhIC-
wero obpazosanus P® or 26 noadpa 2020 r., Ne 1456.

Agrtop: _
A.X.H., npodeccop Kadeaphl XuMun K 9.A. Anekcanaposa
S

PaGouas nporpaMma o6CyKICHA H PEKOMEHIOBAHA K YTBEPKICHHIO PENICHHeM Kadeaphl XuMHH
ot 17.05.2021 r., nporokon Ne 8,

3aseayommit kadeapoi, #
AX.H., npodeccop /%'0/ E.A. Kaifropoposa

PabGoyas nporpaMma 0106peHa Ha JaceJaHIH METOHYECKOH KOMHCCHHM (haKyILTeTa arpOHOMHH H
skonorun o1 07.06.2021 r., nporokon Ne 1 1.

[Ipencenarens /4

METOHYECKOH KOMHCCHH,

K.0.H., TOUeHT H. B. llasinkas
Lo /

PyxoBojaurens 4

OCHOBHOH npodeccHOHANLHOM

o0pa3oBarebHOH NPorpaMMBl,
k.6.1., npodeccop H. B. Yepusnuesa




1 He.ﬂb H 3a1a4Y1 OCBOCHHUSA NUCHHUITJINHBI

Llesqb10 OCBOCHUS TUCIMIUIHHBI «AHATUTHYECKAsT XUMHS» SBISICTCS (DOPMUPOBAHHE KOM-
TUIeKCa 3HAaHUH O MPUHIIMIIAX, METOIaX AaHATUTUYECKON XUMUH U MIPAKTUYECKUX 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, IIOYBBI);

— mpuoOpeTeHne 3HaHUM O MPUMEHEHUH METO/I0B Kaue€CTBEHHOTO M KOJMYECTBEHHOTO XH-
MHUYECKOTO aHAlIM3a B AKOJIOTMYECKOM MOHHTOPUHTE JIJISi KOHTPOJIS 3arpsS3HEHHOCTH OKPY)Karo-
IEN Cpeabl;

— TOJy4YEHHE HAaBBIKOB MPAKTUYECKOTO BEIOOpA 1 peann3anuy Hanbosee pauoHaIbHBIX Me-
TOJIOB UCCIICIIOBAHUS;

— pPa3BUTHE HAYYHOTO MBIIUICHUS M OOIICTEXHUYECKON IPYAUIINU, MTO3BOJISIONINX PEIIaTh
MHOT000pa3Hble AaHATUTUYECKUE 331a4H;

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

2 IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHS MO IUCHMILINHE, COOTHECEHHBIX
¢ IVIAaHUPpYyeMbIMH pe3yiabTaTamu ocBoenuss AOITOII BO

B pesynbTare ocBOSHUS AUCHMILTUHBI «AHAIUTHYECKAS XUMUSI» POPMUPYIOTCS CIEAYIO-
[I1Ee KOMIIETEHIINHU:

OIIK-3. CriocobeH nmpuMeHATh 0a30BbIe METOABI DKOJIOTHUYCCKUX MCCIICOBAHUN TSI pe-
HICHHS 32/1a4 MPOPECCHOHATBHON ACSITETLHOCTH

[TIKC-12 — cioco0OeH mpou3BOIUTH OIIEHKY AaHTPOIIOT'€HHBIX M MPUPOTHBIX (PaKTOPOB Omac-
HOCTH JIJIs1 OKPY>KAIOIIEH CPEIbl U 3/I0POBBS HACETICHUS

B pesynbrare u3yueHUs DUCHUILUIMHBI «AHAJIUTHYECKas XUMHUSD» OOydYaroIIUHCS TOTO-
BUTCSI K OCBOCHHIO TPYJAOBBIX (DYHKIIMI M BBIMOJHEHUIO TPYIOBBIX JICHCTBHIA:

[Ipodeccuonanbupiii cranaapt «CrenuaiucT-TeXHOIOr B 00JACTH MPHPOI0OXPAHHBIX
(axonoruueckux) onorexnonoruit» (Ilpukas Muntpyaa Poccun ot 21 nekabps 2015, Ne 1046h)

OT®: MOHUTOPUHT COCTOSIHUSI OKPY>KAIOLIEH CpeJibl C MPUMEHEHUEM IIPUPOJOOXPAHHBIX
OMOTEXHOJIOTHI

T® — ocyiiecTBiIeHHE SKOJTOTUYECKON OLIEHKH COCTOSIHUS MOJHAA30PHBIX TEPPUTOPUIN U
BO3MO>XHOCTH NPUMEHEHMSI HA HUX MIPUPOJOOXPaHHbIX OnorexHosoruii, A/01.6;

TJ1: ananu3 pe3ynbTaToB UCCIEIOBAHUI TPUPOIHBIX 00Pa3IIOB.

3 Mecto qucumnauebl B ctpykrype AOIIOIT BO

«AHAINTUYECKAsT XUMUSD SBISETCS AMCUUIUIMHONW 4acTH, (GOPMHPYEMON y4aCTHUKAMHU
oOpazoBatenbHbix oTHomeHH AOIIOII BO mnoaroroBku oOywaroummxcs IO HampaBiICHUIO
05.03.06 Dxosorus U MPUPOIOINOJIL30BAaHKE, HAIIPABICHHOCTh «DKOJIOTHs U MPUPOIONOIb30Ba-

HUCH.

4 O6bem aucnuInHbI (72 yaca, 2 3a4eTHBIX €UHUIIBI)

Bunet yueGHoI paboThl O6beM, yacoB

KonrakTHas paGora 53

B TOM YHCIIE:

— ayJJUTOpHAs 1O BU/IaM Y4eOHBIX 3aHATHI 52
— IEKIUHU 22
— MpaKTUIecKue (JabopaTopHEIE) 30




— BHEAYJUTOPHAs
— 3a4eT 1
— 9K3aMEH
—3aIlATa KypCOBBIX paboT (IPOEKTOB)
CamocrosiTesibHasi padoTa

B TOM YHCJIE: 19
— KypcoBasi pabora (IPOEKT) —
— IPOYHE BUJIB CAMOCTOSITEIbHON pabOThI 19
HUToro no 1ucuMmJInHe 7212

B Tom yucne B hopme mpakTUIeCKOr MOATOTOBKH -

5 Coep:kanue QU CHUNTHHBI
[To uToram n3yyaeMoro Kypca CTyJe€HThI (00y4aromuecs) Cal0T 3a4€T
JucuuiuimHa u3yvaercs Ha 1 Kypce, BO 2-M ceMecTpe 1o yueOHOMY TUIaHy OYHOU (hOPMBI

00y4eHUsI.

Coaep:xaHue ¥ CTPYKTYpa AUCHUILIUHBI 110 04HO dopMe 00yueHust

Buzpl yaeOHOW pabOTHI, BKIIOYAs CaMO-
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OCHOBHBIC TIOHATHUSA, Me-
TOIbI, 3aJaYd aHAJUTHYC-
ckoii xumuH. OCHOBBHI Ka- OITK-3
1 YecTBEHHOro aHainm3a. Ko- 2| 2 - - - 4 - -
N IIKC-12
JINYECTBCHHBIN aHaJu3,
KJIacCU(UKaLUs €ro MeTo-
JIOB.
KauecTBeHHBIE — peaKIIHH. OITK-3
2 KauecTBeHHBIH aHaJIu3 2| 2 - - - 4 - 2
N IIKC-12
CMECH CYXHUX COJIEH.
I'paBumeTprueckuil  aHa-
713, €r0 CYMHOCTb M Me- |y r o
3 toabl. OnpeneneHne BiIaru 2] 2 - - - 2 - 2
b STIDEA TIKC-12
U CyXOro BelllecTBa B pac-
TUTENBHBIX CHCTEMAX.
TurpumeTrpudyeckuil  aHa- OIIK-3
4 JIN3, OCHOBHBIE ITOHATHUS 2| 2 - - - 4 - 2
’ > | TIKC-12
TEPMHHBI, TUTPUMETPHUHU.




n/n

Tema. OCHOBHBIE BOIIPOCHI

qDopMpreMLIe KOMIICTCHIIU

Cemectp

Bunpl yue6HOM paboThI, BKIIFOYAst CaMO-
CTOATENIbHYIO PadOTy CTYIEHTOB U TPYHO-

€MKOCTb (B yacax)

JICKIITUH

B TOM 4HCJIe B ()OpMeE IpaK-

THYECKOM MOATOTOBKH

TUYECKOU NOATOTOBKH

NPaKTUYCCKUE 3aHATHS
B TOM 4HCJIe B pOpMeE IpaK-
71a00paTOPHBIC 3aHATHS

B TOM 4YHCJIe B popme mpak-

TUYECKOU IMOATOTOBKU

camocTosTenbHas paboTa

Metoasl  TUTpUMETpUYE-
CKOI'0 aHaJIu3a

KucmoTHO-OCHOBHOE  aIlv-
JTUMETPHUYECKOE THUTPOBa-
Hue. OmnpeneseHue Tuapo-
KapOOHATHOW MIETIOYHOCTH
BOJIBI ALUAUMETPHUYCCKAM
TUTPOBAHUEM.

OIIK-3
IIKC-12

Teopuss KHCIOTHO-OCHOB-
HBIX MHAMKAToOpoB. Kpu-
BbI€ TUTPOBAHUS.

OIIK-3
[IKC-12

AJKaIMMETPUYECKOE THUT-
pOBaHUE NPU ONPEIECTICHUN
OPraHUYeCKOM KHUCIOThI B
e€ TeXHUYECKHX o0pa3iax.

OIIK-3
[IKC-12

KomriekconomeTpurye-

ckoe TuTpoBaHue. Kom-
TUIEKCOHBI — TUTPAHTHI U
WHUKATOPBI  KOMILIEKCO-
HoMmeTpuu. OmnpeneneHue
oOmieii KECTKOCTH BOJbI
METOJIOM  KOMILIEKCOHO-
METPUUYECKOTO TUTPOBAHUS

OIIK-3
ITIKC-12

OKHCIUTENBHO-BOCCTaHO-
BUTEIIBHOE  TUTPOBAHHE
(Penoxkcmerpust) Ilepman-
raHaTOMETPUYECKOE OIpe-
JIeJICHUE JKelle3a B pac-
TBOpE coau Mopa.

OIIK-3
IIKC-12

10

Metonsl mpobooTbopa u
npobomnoaroroBku. OTOOp
npo® NPHUPOIHBIX OO0BEK-
TOB,  TPAaHCIOPTHPOBKA,
XpaHEeHWe, MOATrOTOBKA K
XUMHYECKOMY  aHaJH3Yy.
OcHOBHBIE METOJIBI pa3zie-
JeHUs W KOHIEHTPUPOBA-

HUs.

OIIK-3
IMKC-12




Bunpl yue6HOM paboThI, BKIIFOYAst CaMO-
= CTOSATENBHYIO pabOTy CTYIEHTOB U TPYIO-
=t €MKOCTb (B yacax)
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Mertposorust B aHaIUTHYe-
CKOM XHMHH, CTaTHCTHYC-
ckasg oOpaboTka pe3yibTa-
TOB aHanu3a Merpomnoru-
yeckue  xapakrtepuctuku | OIIK-3
11 2| 2 - - - - - 2
metonoB aHanmza. Kpure- | I[IKC-12
puil  BOCTIPOM3BOJAUMOCTH
pe3yapTaToB. Buasl mo-
IPEUIHOCTEN U CIIOCOOBI UX
ydera.
NTOT'O 22 | - - - 30 |- 19

Conep:xaHue U CTPYKTYpa AMCHUILIHHBI: JIa0OpaTOPHbIE 3aHATHSA 10 04HOH opme
00yueHust

2 = JlaGopatop-
No S =
Tema. OCHOBHBIE BOIIPOCHI o g HBIC 3aHATHS,
n/m > I
a o & | yac
S5 | %
= = O
&z | 3
6 g | O
1 AHanuTHueckue peaknun Ha nonsl: K*, NHs*, Mg?*, | OIIK-3 9 9
NO3z~, SO42, CI-, PO, CO3z>". I1KC-12
2 KauecTBeHHBIN aHAIN3 CMECUCYXUX COJIEH. OIIK-3 2 2
ITIKC-12
3 I'paBUMeETpUYECKUN aHAINS. OIIK-3 2 2
ITIKC-12
4 Omnpenenenne BIaXHOCTH 3€PHA MIICHUIIBI. OIIK-3 2 2
IMKC-12
5 AuIMMeTpUYecKOeTUTpOBaHNe, TUTPAaHThl U uHAU- | OIIK-3 5 5
Katopsl. Pemenue 3amay. TIKC-12
6 Omnpenenenue ruapokapboHaTHON mEnoyHoCcT Boabl. | OIIK-3 5 5
IMKC-12
7 AJKaIMMEeTpUYeCKOeTUTPOBaHUE, TUTPAHThl U UHIU- | OIIK-3 5 5
Katopsl. Pemenue 3amay. TIKC-12




3= JlaGopatop-
No S =
Tema. OCHOBHBIEC BOIIPOCHI o g HBbIC 3aHATHS,
n/m > I
o0 & | gac
Sl 3
= = o
&z | 3
e = O
8 Onpenenenne opraHMuecKor KUCIoThl B €€ Texuuue- | OIIK-3 5 5
CKHX 00pasIax. ITKC-12
KomnokBuym: «KucioTHO-OCHOBHOE TUTpPOBa-
9 | mmer1 6 Pac- | K3 |5 2
nue».lIpapnita noi0opa THTpanTa n HHANKATOpa. Pac- | o 15
YETHL
Komrmiekconomerpudeckoe TuTpoBaHue, THUTpaHThl, | OIIK-3
10 2 2
WHJUKATOPBI. T[IKC-12
11 OrnpezeneHne 001IeH KeCTKOCTH BOJIBI. OIIK-3 2 2
ITIKC-12
[lepmanranatomerpuueckoe TUTpoBaHue, TuTpanthl, | OIIK-3
12 2 2
WHJUKATOPBHI. T[IKC-12
13 Omnpenenenue xene3a (1) B pacrsope conu Mopa. OIIK-3 5 5
ITIKC-12
14 Mertoap! mpo6ooTOOpa 1 MPOOOTIOATOTOBKH. OIIK-3 9 9
ITKC-12
15 Bunbr norpemHocteld u criocoOs! ux yuera. Pemenune | OITK-3 2 2
3a7a4. T[IKC-12
16 3amuTa 1a00paTOPHBIX padboT OIlK-3 9
ITKC-12
| Utoro [ 30 |

6 IlepeyeHb y4eOHO-METOAUYECKOT0 OOecrevyeHUsl IJIsI CaMOCTOSITeIbHOII padoThl
00y4YaKOIIUXCS MO TUCHHILINHE

MeToauyeckue ykazaHus (1J151 CAMOCTOATEIbHO padoThI)
AnekcanapoBa,d. A. MynbTUMeIUIHbBIE IEKIIUU TT0 aHATUTHYECKON XUMUU AJIsl CTYACHTOB, 00Y-
YAIOIIUXCS 10 CIell. «IKOJOTUS B MPUPOIOIIONIB30BaHNE»: DIIEKTPOHHOE yueOHoe mocodue. / 3.
A. Anexcanaposa. - Kyol'AY, 2013. Pexxum JOCTyIIA:
https://edu.kubsau.ru/file.php/105/Multimed._lekcii_po_analit._khimii_dlja_spec. EHkologija_a
vtor_Aleksandrova_EH.A.pdf.
Anekcannpona J. A., Haymosa I'. M. YyebHoe mocobue 1mo HEOPraHM4eCKor U aHATUTUYECKON
XUMHH TSI CAMOCTOSITENIbHON pabOThl CTYJAEHTOB DIKOHOMUYECKOTO U OUOIIOTHYECKOTO (PaKyib-
TETOB JIHEBHOTO ¥ 3a04HOTO oTaeieHuit. — KpacHomap: U3n-Bo Kyol'AY, 2010.
AnexcanapoBa 3. A., l'aiinykoBa H. I'. Xpomartorpadudeckuii aHanu3 B arposkosoruu/ Jiek-
TpoHHOe  ydeOHOe mocobue.— Kpacmomap: Kyol'AY, 2013. Pexum  jgocryna:
https://edu.kubsau.ru/file.php/105/03 03.07.13/13 KHromatograficheskii_analiz_v_agroehkolog
ii.AleksandrovaEHA.GaidukovaNG.pdf
laiinyxoBa H. I'., Cunoposa U. U. «OcHOBHbBIE OHATHS TUTPUMETPUUECKOTO aHaInU3a». —Kpac-
Homxap: Mza-so Ky6I'AY, 2008— 42 c.
laitnykosa H. I'., CunopoBa U. . «Kucnorno-ocnoBHoe tutpoBanue». — Kpacnogap: 1U3n-Bo
Ky6I'AY,2008. - 53 c.



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

6. Kaiiroponora E.A., Cunoposa .., Komenenko H.A., KocssHox H.E. Teopernueckue ocCHOBHI 1
WHJUBU]lyaJIbHbIC 3a/IaHUS 110 HEOPTraHUYECKON U aHanuThuYeckor xumun. — Kpacnonap: M3a-Bo
Ky6I'AY,2013. Pexum JIOCTYTIA:
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. Kaiiroponora E. A., Cunoposa U. U., Komenenko H. A., Kocsnok H. E. Heoprannyeckas u ana-

JTUTHYECKass XUMUs. TeopeTHdecKre OCHOBBI M 3aJJaHUsl JIsl KOHTPOJIBHBIX paboT. — KpacHomap:
N3n-Bo Ky6I'AY,2011.

7 DOoH/ OLIEHOYHBIX CPEICTB J1JIsl MPOBeIeHUsI MTPOMEKYTOUHOM aTTecTaluu

7.1 IlepeyeHb KOMIIETEHIHII ¢ yKa3aHHeM 3TanoB X (OPMUPOBAHHsS B Mpolecce
ocoenusi AOITIOII BO

Otanbl pOpMUPOBAaHUS U TPOBEPKU YPOBHS CHOPMHUPOBAHHOCTH
Howmep cemectpa* KOMITETSHITHH 0 AWCIMILIMHAM, TIPAKTHKAM B TIPOIECCE OCBOCHUS
AOIIOIT BO
OIIK-3. CniocoGeH npuMeHsATh 6a30BbIe METO/IbI SKOJIOTMUECKUX HUCCIEAOBAHUMN ISl PeIICHUS
3a51a4 MpodecCHOHATBHON IeATEeThHOCTH
AHanuTHyecKas XUMHUS
buonnaukanus
buomonutopunr
MeTo/1bl KOJTOTHYECKUX UCCIETOBAHUI
2,4 O3HakoMuUTEIbHAS TPAKTUKA
8 [ToaroroBka K mporeype 3aniThl ¥ 3alIUTa BBITYCKHON KBaTH(H-
KallMOHHOM paboThI
[TKC-12 — ciocobeH mpon3BOIUTH OLIEHKY aHTPOIIOTCHHBIX U IPUPOIHBIX (PaKTOPOB OMACHO-
CTH JIJIsl OKpY’Kalollel cpeJibl U 3J0POBbSI HACETICHUS
AHanuTHYECKas XUMHS
DKOJIOTHUS )KUBOTHBIX
DKOJI0TUSl MUKPOOPTaHU3MOB
DKOJOTHUs pacTeHUI
OcHoBBI 6M00€30MaCHOCTH
buonnaukanus
buomonuTOpUHT
DKOJIOTHUs YeT0BeKa
buopasnoobpazue
DKojoruveckasi TOKCUKOIOTHS
DKOJIOTHYECKast SMUIECMHUOJIOTHS
TexHonornueckas (MPOEKTHO-TEXHOJIOTHYECKAas ) MPAKTHKA
[TpenuruioMHas mpakTUKa
[ToaroroBka k mporeype 3aiiThl U 3alIUTa BBITYCKHOM KBaTH(H-
KallMOHHOM paboThI
* HoMep ceMecTpa COOTBETCTBYET dTany (hOpMHUPOBAHUS KOMIIETCHIIUN
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https://edu.kubsau.ru/file.php/105/03_03.07.13/16_Teoreticheskie_osnovy_i_individualnye_zadanija_po_neorganicheskoi_i_analiticheskoi_khimii.KaigorodovaEA_SidorovaII_KoshelenkoNA.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/16_Teoreticheskie_osnovy_i_individualnye_zadanija_po_neorganicheskoi_i_analiticheskoi_khimii.KaigorodovaEA_SidorovaII_KoshelenkoNA.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/16_Teoreticheskie_osnovy_i_individualnye_zadanija_po_neorganicheskoi_i_analiticheskoi_khimii.KaigorodovaEA_SidorovaII_KoshelenkoNA.pdf

7.2 Onucanue nMoka3artejeil 1 KpUTepUeB OlleHNBAHUS KOMIIETEHIMI HA Pa3JIMYHbIX dTanmax
uX (opMHpOBaHMS, ONIUCAHNE IKAJIbI OLIEHUBAHUS

[Inanupye-
MBIE PpE3YIlb-
TaTbl OCBOE-
HUSA KOMIIE-
TCHI U

ypOBeHB OCBOCHHA

HEyJl0BJIE-
TBOPUTEIHHO
(MUHUMATB-
HBI HE H0-
CTUTHYT)

yIIOBJIETBO-
PUTEIBHO
(MUHUMATB-
HBIA TTOPOTO-
BBIH)

XOPOIIO
(cpennuii)

OTIIUYHO
(BBICOKMIN)

OueHouHOE
CPEelCTBO

OIIK-3. CnnocoGeH npuMeHsATh 0a30BbIE METOJIBI AIKOJIOTHYECK
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BBIC HaBBIKH

Munu-
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[TIKC-12 — cnoco6eH mpou3BOANTh OLIEHKY aHTPOIIOT€HHBIX M MPUPOJIHBIX (PaKTOPOB OMACHO-
CTH JUIsl OKpY>Karolleil cpeibl ¥ 3J0pOBbsl HACEJICHUS




YpoBEHBb OCBOEHUS
[Tnanupye-

HeyJI0BJIE- yIIOBJIETBO-
MBbIE Pe3YIlb-

TBOPUTEIHHO | PUTEIHHO OneHouHoe
TaTbl OCBOE- XOpOLIO OTIIUYHO

(MuHMMaNB- | (MHHAMAIb- . . CpPEICTBO
HHUS  KOMIIEe- . N (cpenuuit) (BBICOKMIN)

HBI HE JI0- | HBI MOpOTO-
TEHIIUU .

CTHUTHYT) BBIi)
[IKC-12.1 YpoBeHb Munu- YpoBeHs YposeHs Tecrsr;
OreHuBaeT 3HAaHUN HIKE | MAJILHO JI0- | 3HAHUU B | 3HaHUH B | Pedepatsr;
AQHTPOIIOTEH- | MUHUMAallb- | IyCTUMBII o0beme, co- | oObeme, co- | BeimonHenue
Hble U TMIpH- | HBIX TpeOo- | ypOBEHb 3HA- | OTBETCTBYIO- | OTBETCTBYIO- | JlabopaTop-
ponHble (ak- | BaHUH, HUH, JOmy- | IIeM  Mpo- | IeM  Mpo- | HBIX pPaboT u
TOpbl  OMac- | UMEIU MECTO | IIEHO MHOTrO | TpaMMe MOJ- | TpaMMe MOJI- | MHAUBUAYaJIb-
HOCTH  JUIsl | TpyOBIe HerpyObIX TOTOBKH, JI0- | TOTOBKH, 0O€3 | HBIX IPaKTH-
OKpYIKaro- OIHUOKHU OIHOOK. MyIIEHO He- | ONIMOOK. YECKHUX
wen cpenpl v | [Ipu  peme- | [IpogeMon- CKOJIbKO He- | [Iponemon- YIPaXHEHUN U
3/10pOBbSA HUU  CTaH- | CTPUPOBAHBI | IPyOBIX OLIU- | CTPUPOBAHBI | 3a7ady;
HacCeJIeHUs JapTHBIX 3a- | OCHOBHbIE 6ok. Ilponme- | Bce  ocHoB- | KoHTpoabHBIE
[IKC-12.2 Jad HE Mpo- | yMEHHsI, pe- | MOHCTPUPO- | Hble YMEHHUS, | paboThI;
[IpuMeHsieT | IEMOHCTpPHU- | LIEHBI THUIO- | BaHBI BCE OC- | pemieHbl Bce | Kelic-3ananue;
METO/IbI poBaHBl OC- | BbIE 3a/layd. | HOBHBIE YMe- | OCHOBHBIE 3a- | Bompocs! u 3a-
uacHTH(UKA- | HOBHbIC yMme- | FIMeeTcss MU- | HHsI, PEIICHBI | a4 C  OT- | JaHHS TUTST
LMY BPEIHBbIX | HASA, UMENU | HUIMaJbHBIA | BCE  OCHOB- | JIeJIbHBIMU MIPOBEICHUS
00BEKTOB MECTO Tpy- | HabOp HaBbBI- | HBIE 33J1a4U C | HECYyIIe- 3auera
OKpYyXaro- Oble OmMOKHY, | KOB ISl pe- | HerpyObIMH | CTBEHHBIMH
miel  cpedbl; | HE  TpoJie- | IEHUsl CTaH- | OIIMOKAMH, HEJI0YETaMU,
METOJIUKH MOHCTPUPO- | JAPTHBIX 3a- | MPOJIEMOH- [Iponemon-
OLIEHOK BaHbl  0a30- | Ja4 C HEKO- | CTPUPOBAHBI | CTPHPOBAHBI
pUCKa, KOH- | BbIC HABBIKH | TOPBIMU 0a3oBble HaBBIKK TpU
TPOJIS u HEJ0YETaMH | HaBBIKA TIPH | pEIICHUU He-
OOpBLOBI c pEIICHUN CTaHIAPTHBIX
BPEITHBIMU CTaHJAPTHBIX | 33134
o0BeKTaMU 3ama4y

7.3 TunoBble KOHTPOJIbHBbIE 3aJaHUsI MM HHbIE MATepHAJIbl, HEOOXOAUMBIE IJsl
OLICHKM 3HAHMI, yMEHHUIl, HABBIKOB, XaPAKTePU3YIOIIUX 3Tanbl (JOPMHUPOBAHUA KOMIIECTEH-
uui B npouecce oceoenuss AOIIOII BO

Keiic-3ananus
«Kommiiexconomepusi»
OnbIT «Onpenesienne o01Iei s KeCTKOCTH BOAbD)

Cyuwgnocmo memooda. OOI1YIO KECTKOCTb BOJIbI ONIPEEIIAIOT TUTPUMETPUIECKUM METOIOM,
UCnoJb3ys B KauecTBe TUTpaHTa koMiuiekcoH III (BATA). TutpytoT Bogy pacTBOPOM KOMILIEK-
coHa Il B npucyTcTBMM MHAMKATOpPAa XpOMOTr€HAa YEPHOTO U ONIPENEISIOT CyMMapHOE COJIepKaHue
B HEll MOHOB KajiblMs U Maruus. UHIUKaTop XpOMOTreH YepHbIil 00pa3yeT ¢ HOHAaMU MarHus u
KaJIbLUsl KOMIUIEKCHBIE COEIMHEHNSI BUHO-KPACHOTI'O 1[BE€Ta B aMMHUAaYHOU cpeJie:

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

KoHcTanTHI yeToitunBocTr KommiekcoB Ca?” 1 Mg? ¢ MHIMKAaTOPOM PaBHbI COOTBETCTBEHHO
2,6:10° 1 1-107 . BenmmunHa KOHCTAaHT yCTOMYMBOCTH KomIiekcoB Ca?* u Mg?" ¢ koMmiekcoHOM
111 (DATA) Ha nopsaok Gonbiie (3,7-107 u 5-108). [TosToMy Hpu TUTPOBAHUU KOMILIEKCH METaJI-
JIOB C MHJIMKATOPOM pa3pymiaroTcs U obpasyrorcst 6omee nmpounbie koMmiuiekesl ¢ DJITA (mpu pH
10): Calnd ~ + Naz[H2Y] = Naz[CaY] + HInd >~ + H*.
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B Touke 5KBHBaJIEHTHOCTH BUHHO-KpacHasi OKpacka pacTBOpa CMEHSETCSl CHHEN BCIICACTBHE
HAKOIUICHUS aHUOHOB WHANKATOPA.

PeakTussl u o6opyaoBanue: komriekcon Il (3ATA) 0,05 H., XxpoMOreH YepHBINA, aMMH-
aunbiit 0ydep (NH4Cl 20 r. + NH4OH 80 M 25% B 1 1. pacTBOpa), Or0peTKa co mTaTUBOM, KO-
HUYecKas Koyda Jiisi TUTpoBaHus, nuneTtka Ha 100 mir.

Xoa ompenenenusi: [loocomoexa oOopemku k pabome. TIATeIbHO BBIMBITYIO OIOPETKY
JBaX/IbI OIMOJIOCHUTE HeOonpIMMH nopuusiMu pactBopa IATA mist ynaneHus oCTaTKOB BOJIBI.
[Tonp3ysch BOPOHKOI, HAITOJTHUTE OIOPETKY TUTPAHTOM TaK, YTOOBI MEHHCK €r0 ObUT HECKOJIBKO
BBIILIE HYJIEBOTO JICJICHUS. 3alI0JIHUTE PACTBOPOM TUTPAHTA OTTSIHYTYIO TPYOKY, BHITECHHUB U3 HEE
Iy3BbIPbKU BO31yXa. 3aTeEM yOepUTe BOPOHKY, TaK KaK C HEE MOKET KanaTh pacTBOp, U, BHITyCKast
mumHud TuTpanT D TA, ycTaHOBUTE HUKHUM Kpall MEHHCKA Ha HYJIEBOM JieJieHHHU. B TakoMm co-
CTOSIHUM OIOpeTKa ToToBa K padore (MoapoOHOE ONMHMCAHUE ¢ PUCYHKAMU CMOTPHUTE B ydeOHUKE
AunekcannpoBoit D.A., INaitgykoBoit H.I'. AHanintdeckas xumusi. TeopeTndyeckre OCHOBBI U Jia-
Ooparopublii pakTukyM. B 2 xuurax. Kaural. Xumudeckue metonbl ananusa, M3aarenbcTBo
«KomocCx»: 2011r. ll-e u3x.).

Onpenenenue odmieii xectkocTu Boabl. OOpaser uccnemayemoii Boasl oobemMom 100 mu
MEPEHOCAT MUIIETKONM B KOJOY HJisi TUTPOBaHMs, MPHUOABISIOT 5 MJI aMMOHUITHOW OydepHOoi
cMecH, BHOCAT Ha KoHunke mmatens 20-30 Mr uHaukaropa XxpomoreHa uepHoro u tutpyrot 0,05
H. pacTBOopoM komiuiekcoHa Il go mepexona BUHHO-KpaCHOM OKpAaCKH >KUIKOCTH B CHHION. [1o-
BTOPSAIOT TUTPOBaHUE 2—3 pa3a U U3 CXOASILIUXCSI OTCUETOB HAXOAT CPETHEE.

3aoanue. 3anucov OannbIx onvima.
1). 3anecuTe NaHHBIE TUTPOBAHUS B TAOIUITY.

NeNelc(DITA), :I’J(]B"H"‘)’ V1 (3ATA), M1 Ko, MMOIB/ T
1 |o0s 100
0,05 100
3 0,05 100
Cp.

2). Paccunraiite 3Ha4enue 00 xKecTkocTH Bkl XK, = ¢ (Ca?" + Mg?") [ Mmoms/n]mo opmye:
Ko =c(DATA) - Viep(DATA) - 1000 / V(BOI8I),

rae ¢(QATA) — MonsipHasi KOHLIEHTpalMs SKBUBAJIEHTOB pacTBopa KomiuiekcoHa III, H; Viep —
cpenHee 3HaYeHHe 00beMa pacTBOpa KOMIUIEKCOHA, 3aTpauyeHHBI Ha TUTPOBAHHWE CYyMMAapHOTO
COJICP’KaHUSI MOHOB KAJIBITUS U MarHusi, MII;

V(BoibI) — 00b€M BOJBI, B3ATHIH JIJIs1 TATPOBAHUS, MII.

3) Ha ocnoBanuu KHaCCHq)I/IKaI_[I/IH BOJBbI ITO )KECTKOCTH, OLICHUTC Ka4CCTBO HCCHC,Z[yeMOﬁ BOJbI,
MMPUTOJHOCTH e B MUy M ajid TCXHUYCCKUX IICJ'ICfI.

3agaHus 17191 KOHTPOJIbHBIX padoT
(IToarotoBneno15 BapuanToB. OTBETHI TPEOYIOT 0OOCHOBAHHS)
IIpuBoauTCs BapuaHT 1 B KauecTBe MpUMepa

BAPUAHT 1

1. I'padpuueckast 3aBucumocts pH 0T 00beMa 106aBICHHOTO TUTPAHTa— 3TO

a) CKa4OK TUTPOBaHUs; 0) KpUBasi TUTPOBAHUS; B) IMHUS HEUTPAJIbHOCTH; T') KpUBasi SKBUBAJICHT-
HOCTH.

2. B mpotiecce TUTpOBaHMS pacTBOP TUTPAHTA MO KaIlJIsM 100aBIIAIOT U3:

a) MUMETKH; 0) rpylIn; B) OIOPETKH; T) MEPHOM KOJIOBI.

3.PactBOp TTpaHTa, KOTOPBIM HEJIB351 IPUTOTOBUTH IO TOYHOW HABECKE HA3BIBAOT
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a) CTaHJIapTHBIM; 0) CTaHIAPTU3UPOBAHHBIM; B) GUKCAHAIBHBIM; T')0y(hepHBIM.
4.AMMmuaunsblii 6ydep npeacTaBisieT COO0H CMeCh. ..

a) NHsOH+NH4CI 6) NHsOH+NaCl 8B) NH4,OH+NaOH

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

5. MOMEHT OKOHYaHHMS PEAKLMK B THTPUMETPUM HA3bIBACTCS ### TOUKOU

6. MoJIpHYIO KOHIIEHTPAIMIO SKBUBAJICHTOB PACCUUTHIBAIOT IO (hopMyIIe:

_ m(pacTB.BelEeCTBa) oo m(pacTB.BeIEeCTBA)

a) T
V (pactBopa) m(pacTBopa )
5)C = N(pacTB.BelIeCTRA) _ N, (pacTBBemIeCTBA)
V (pactBopa ) V(pactBOpa)

7. 3ajau KaueCTBEHHOr'0 aHaJIn3a

a) OIpeJIeNICHHE cOoCcTaBa MpoObl 0) 0OOHApY)KEHHWE KATHOHOB U aHMOHOB B Ipo0e B) OOHApYy)KEHUE
MPOILIEHTA MMPUMECEH B poOer) ompeiesieHne COOTHOIECHUS! KOMITOHEHTOB B IPo0e

8. HauMeHbIiee 0OHapyXKMBaeMOE KOJIMYECTBO HOHA JJAHHOW PEaKIMeH BhIpakaeT ### MUHUMYM
9. Cnaboe ocHOBaHHWE TUTPYIOT CHIIBHON KUCIIOTOW ¢ MHIAUKATOPOM

a) MeTrIopamxem 0) heHoapTaIeHHOM

B) XPOMOI'€HOM T') MypEKCHUIOM

10. [lepmanranaToMeTpruecKkoe TUTPOBAHUE PEKOMEHAYETCs MPoBOAUTh ipu PH a) = 7 6) <7B)
>7r) mobom

11.Touky SKBUBAJICHTHOCTH B KOMILJIEKCOHOMETPHUH OMPEEIIAIOT C TOMOIIbIO HHAUKATOPOB

a) MeTUJIOpaHka 0) XpoMoreHa B) Mypekcua r) ¢enosdranenHan) Jiakmyca

12. TIpotecc mocTeneHHOro MPUJIMBAHMS PACTBOpPa TUTPAHTA K UCCIETYEMOMY PacTBOPY Ha3bl-
BAIOT ##H#

13. UspacxonoBano 10 mi0,5 H. pacTBOpa I1aBeIeBOM KUCIOTHI Ha TUTpoBaHue 20 MJ1 pacTBoOpa
KMnOg kornienTpanumeii: a) 0,025 1. 6) 0,05 1. B) 0,5 1. 1) 0,25 H.

14. MomnsipHasi KOHIIEHTpaIls pacTBOpa MpHU pacTBOpeHuu 42,5 T HUTpaTa HATPUS B OJJTHOM JIUTPE
pacTBopa paBHa

a)0,056) 0,5 8)1,51)1,0m) 2,0

15. B xone ananmu3a kapOOHATHI BTOPOW aHATMTUYCCKOW IPYIIITBI KATHOHOB PAaCTBOPSIOT B

a) HCI 6) H2SO48)HNO3 1) CH3;COOH

TecTbI

Tecmoséwtit KORMPOAL NO OCHOGHBIM MEMAM AHATUMUYECKOU XUMUU.

baza TecTOoB MO aHAIMTHUYECKOW XWMHUHM TIOJATOTOBJIEHA B CHCTEME TECTUPOBAHHS
«INDIGO» Indigo Software Technologies, http://indigotech.ru/. JlocTynHa ais cTy/1I€HTOB B IJI0-
6anbHOI cetn KyOI'AY 1 KOMIIBIOTEpHBIX KJIaccax YHUBEPCHUTETA.
Tumnossle TECTHI O OTJEIBHBIM TEMaM HEOPTaHMUECKOW XUMUU IPUBOJISATCS Jajiee

KavecTBeHHbIii aHaIN3

1. 3agaun KaueCTBEHHOTO aHAIM3a

a) onpejieieHne cocTaBa MpooObl 0) 0OHapyKeHHE KaTHOHOB M aHHOHOB B Ipo0Oe

B) oOHapyxeHue % npumeceid B mpoode r) orpeieIeHe COOTHOIIEHNS KOMIIOHEHTOB B TIpooe
2.006HapyXeHHe HOHOB B JII000M MOCIEI0BATEIbHOCTH B OTACIBHBIX HOPIUAX aHAIU3UPYEMOT0
pacTBOpa Ha3bIBAETCS aHATU30M

a) CEJICKTUBHBIM 0) CHCTEMaTHYECKHUM B) CHEIU(PUIECKIM T) IPOOHBIM

3. Karnonsl K 00HapyKHUBAOT C MOMOIIBIO PEAKTHBA

a) NazHPO4 6) Nas[Co(NO2)e] 8) Na[Sb(OH)s] r) NaOH

4.Ko BTOpO# aHATUTUYECKOM IPyIIIe aHUOHOB OTHOCSTCS

a) SO 6) CI'B)NO; 1) Br) CO%

5. B xone aHanu3a kapOOHATHI BTOPOI aHAIUTHYECKOM I'PYIIbl KATHOHOB PAaCTBOPSIIOT B
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a)HCI 6)H2S048)HNO3r)CH3sCOOH
6. ['pyIIoBeIM peareHTOM Ha BTOPYIO TPYIIITY KATUOHOB SIBISIETCS
a) (NH4)2S04 6) (NH4)2CO38) (NH4)3PO4 r) NHsNO3
7. K nepBoi aHaIUTUYECKOM IpyIa KATHOHOB OTHOCSTCS
a) Ba?*6) K* B) Na'r) NH4" ) Ca?*
8. PeakTBOM Ha XJIOPHJI-MOH SIBJISETCS
a) ruzpokcuy 6apus 0) cynbhar aMMOHUS B) KapOOHAT HATPHsI T) HUTPAT cepedpa
9. PeakTBOM Ha KapOOHAT-MOH SIBIISAETCS
a) ruzipokcuy 6apus 0) cyinbhar aMMOHHUS B) COJIsTHASI KMCIIOTA T) HUTpAT cepedpa
10.PeakTiBOM Ha Cynb(aT-uOH ABISETCS
a) xyopun 6apwusi 6) hochatr aMMOHUS B) COJIsTHAs! KMCIIOTa T') HUTpAT cepedpa
11. PeakTMBOM Ha MOH AMMOHHSI SIBJISICTCS
a) xyopun 6apusi 0) THAPOKCH HATPHS B) COJISTHASI KMCIIOTA T) HUTpAT cepedpa
OcCHOBHbBIE MOHATUSI THATPUMETPUH
12. Macca Na2CO3'10 H20 (M =286 r/moub) ans npurorosieHus 100mr 0,1 H pacTBopa paBHa
a) 14,3r0) 28,6r B) 1,43rr) 2,861
13. BripaskeHue 3aKOHa YKBUBAJICHTOB B TUTPUMETPUU UMEET BU/I:
2 c="g 1M
\Y \Y
14. K crangapTHBIM BeIIeCTBAM OTHOCST T€, KOTOPbIE:
a) IpU XpaHEHUH HE pa3pylaloTcs; 0) UMEIOT OKPAcKy; B) HE COJAEPkKAT MPUMECEH; T') UMEIOT
COCTaB, COOTBETCTBYIOIINNA XUMHUECKOH opmyIe.
15. Ilporecc mOCTENEHHOTO MPUIIMBAHUS PACTBOPA-TUTPAHTA K HCCIIEyEMOMY pacTBOPY Ha3bl-
BaeTCs
a) pa3baBieHueM; 0) TUTPOBAHHEM; B) CMEUICHHUEM; T') SKBHBAJICHTOM TUTPAHTA.
16. MomeHT 3aBepiieHUs] XUMUYECKON peakiuu B TATPUMETPUN HA3bIBAIOT
a) CKauKOM TUTPOBAHMUSI; 0) KpUBON TUTPOBAHUS; B) JMHUEH HEUTPAIBHOCTH; I') TOUKOW SKBU-
BaJICHTHOCTH.
17. Tutp pacTBOpa pacCYUTHIBAIOT 11O (popmyIe:

T-1000
a) c= " 6) ngg) w="""10r) c1V1 = coV2
K. m

18.BemiecTBa pearupyroT B SKBUBAJICHTHBIX KOJIMYECTBAX — 3TO

a) mpaBuio XyHza 0) 3aKOH SKBUBAJICHTOB; B) 3aKOH ABOIaJipo; T') ra30BbIi 3aKOH.

19. OcHOBHOE ypaBHEHME, UCIIOJIB3YEMOE /ISl pACUETOB B THTPUMETPUUECKOM aHATIN3E
c

a)c = E6) T :L B)C = Mo r'm=c-M-V 1) ¢V, =c)V,
\Y 1000 Vp

20. PacTBOpBI C TOUHO M3BECTHON KOHIIEHTpPAIMEH TOTOBAT B ### Kos16ax

21. PacTBOp, MpUTOTOBJICHHBIH 110 TOYHON HAaBECKE WM U3 (PUKCaHalla, Ha3bIBAETCA ...
a) CTaHJapTHBIM; 0) CTaHAAPTU3UPOBAHHBIM; B) OTTUTPOBAHHBIM; I') Oy(QEepHBIM.

22. MosnsipHast KOHIIEHTPAIIHS € pacTBOPa pacCUYUTHIBAETCS IO opMyIIe:

a)C:l@C:T-lOOO B)C = m r)C:m(B-Ba) )c=n3K-
M-V M My -V m(p - pa) \%

9K
23. Macca NaCl (M = 58,5 r/momnb)amns npurotosierust 100 mu 0,01 M pactBopa paBHa
a) 5,850r6)0,5851rB)0,05851T) 58,500 T
24. CtanmapTHbIE BEIIECTBA JOKHBI OTBEYATh TPEOOBAHUSIM
a) IpU XpaHEHUM He pa3pylarbes; 6) UMETh OKpacKy; B) HE COAepXkaTh MpUMecei; T) UMETh
COCTaB, COOTBETCTBYIOIIHNI XUMUUYECKOU (hopmyie.
25. PacTBOp TUTpaHTa, KOTOPBII HEJIb3sI IPUTOTOBUTH 110 TOUHOW HABECKE HA3BIBAIOT:
a) CTaHAApPTHBIM; 0) CTaHJAPTU3UPOBAHHBIM; B) (UKCAHAIBHBIM; T')0y(epHBIM.
26. MonspHast KOHIIeHTpalust SkBuBasieHToB pactBopa HCI ¢ Turpom 0,00365 r/mnpaBHa

B) W= m r)crVT = cxVx
M

13



a) 0,01 mons/n 6) 0,5moinb/n B) 0,1 Monw/n ) 0,05 MOTIB/T
27.MOMEHT 3aBepLICHUS] XUMHUUYECKON pEeaKIMHU MEXAY TUTPAHTOM M HMCCIEAYEMBIM Belle-
CTBOM Ha3bIBaIOT
a) CKAYKOM TUTPOBaHUsI;, 0) KPUBOW TUTPOBAHUS; B) JIMHUEH HEUTPATBLHOCTH; I') TOYKOW SKBU-
BaJICHTHOCTH.
28. B mporecce TUTPOBAaHUS PACTBOP TUTPAHTA IO KAILJISIM JOOABIISAIOT U3:
a) MUMETKU; 0) TPYyIIN; B) OIOPETKH; T) MEPHOM KOJIOBI.
29. AnTMKBOTY pacTBOpa Ipy TUTPOBAHUH OTOUPAIOT:
a) MUTETKOM; 0) MepHOI KOO0 ; B) OIOPETKOM; T') MEPHBIM IIMIMHIPOM.
30. MonsipHasi KOHLIEHTpaLusi pacTBopa IIpU pacTBOpeHUU 42,5 T HUTpaTa HaTpUsl B OJAHOM
JUTpPE pacTBOpa paBHA
a) 0,056)0,58) 1,51) 1,0 0) 2,0
TurpuMerpuyecKuii aHaIu3
31. I'padpuueckas 3aBucumocTs pH 0T 00beMa T00aBICHHOTO TUTPAHTA — 3TO
a) CKa4yOK TUTPOBaHMS; 0) KpUBask TATPOBAHMS;
B) JINHUS HEUTPAJIbHOCTH; T) KPUBask IKBUBAJIEHTHOCTH.
32. O0BbeM pacTBOpa TUTPAHTA MPU TUTPOBAHUH U3MEPSIOT C TOMOIIbIO ###
33. PacTBOp THTpaHTa, KOTOPBIA HEJIB3sI IPUTOTOBUTH 110 TOYHOW HaBECKE HA3BIBAIOT:
a) CTaHAAPTHBIM; 0) CTaHJAPTU3HPOBAHHBIM; B) (PMKCAHAIBHBIM; T')0y(pepHBIM.
34. MoMEHT OKOHYaHUSI pEaKUU B TUTPUMETPUHN Ha3bIBaCTCAHH## TOUKOMN
35. MonsipHy10 KOHIIEHTPAIINIO SKBUBAJICHTOB PACCUYUTHIBAIOT 110 (opMyIie:
) T=M gy MBomeeTBY o N D
\Y m(pacTtBopa) \Y \Y/
36.Cnaboe 0CHOBaHUE TUTPYIOT CHJIBHOW KUCJIOTOW C MHIUKATOPOM
a) MeTuiopaH:xeM 0) heHondTarenHoM B) XpOMOT€HOM T') MypEeKCHUIOM
37. Ilpomecc MOCTENEHHOTO MPUIMBAHUS PACTBOpPA TUTPAHTA K UCCIEAYEeMOMY PacTBOPY Ha3bl-
BAIOT #H#
38. Konba i1t THTpOBaHUS C AUCTHILTHPOBAHHON BOJON, MHANKATOPOM U 2-3 KaIlJISIMA TUTPAHTa—
3TO
a) CTaHIapTHBIN pacTBOpP; 0) pacTBOP CBUAETENIS; B) KOJIOA JJis CluBa; T') OydepHBIil pacTBOp.
39. IIpu TUTPOBAHUU YKCYCHOM KHCIOTHI HElb3s UCIOJIb30BaTh B KAUECTBE TUTPAHTA:
a) NaOH 6) KOH B) CsOH r) NHsOH
40./1751 KNUCIOTHO-OCHOBHOTO TUTPOBAHUS IIPUT'OJIHBI TOJIBKO T€ UHAMKATOPBI, IOKA3aTENIN TUTPO-
BaHMs pT KOTOPBIX HAXOMATCS B Mpeenax ...
a) JIMHUU HEUTPalIbHOCTH; 0) cKauka TUTPOBAHUS; B) 00OJACTH MEpexo/ia OKPacKu; I') oceil Koop-
JMHAT KPABOW THUTPOBAHHH.
41. K cranzapTHbIM BEIIECTBAM OTHOCAT T€, KOTOPHIE:
a) IpU XpaHEHUU He pa3pyluaercs; 0) UMEIOT OKPacKy; B) HE COJIEPKAT MIPUMECEH; T) UMEIOT CO-
CTaB, COOTBETCTBYIOLIUI XUMHUYECKOU opMmyIie.
42 .3MeHeHne OKpacKy HHIUKAaTOpa KUCIOTHO-OCHOBHOTO TUTPOBAHUS CBA3aHO C IEPEXOOM OJI-
HOU (hOpMBI UHJIMKATOPA B APYTYIO MO AEUCTBUEM:
a) H™; 6) conneunoro csera; B) OH; ) TeMmeparypsbl.
43. PacTBOp TUTPYIOT C JaHHBIM MHIMKATOPOM 10 3HaueHus pH, Ha3bIBaeMbIM:
a) CKaYKOM TUTpOBaHUs; 0) 001aCcThIO IEPEX0/1a OKPACKH; B) IIOKAa3aTeIeM TUTPOBAHHUS; T') TOUKON
HKBUBAJIEHTHOCTH.
44. I1pu TUTPOBAHUU CHIIBHOM KUCIIOTHI CUJIBHBIM OCHOBaHHEM HCIIOJIb3YIOT UHIUKATOp #H#
45. O6bem 0,5 H. pacTBOpa COJITHOW KUCIIOTHI, 3aTpaueHHoro Ha TutpoBanue 40mi 0,05 H. pac-
TBOpa OYypHl, paBeH
a) 5 mu 6) 20mn B) 4 M 1) 0,4m
46.Cnabble OpraHWYecKHe KHUCJIOThl WJIM OCHOBaHHS, KOTOpbIE MPH JUCCOLUAIUU H3MEHSIOT
OKpPAacKy — 3TO...
a) KHCJIOTHO-OCHOBHBIE MHIMKATOPHI; 0) KOMIJIEKCOHBI; B) KaTAIU3aTOPbI; I') UHTHOUTOPHI.
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47. ns turpoBanus NHsOH Henb3s ncnonp3oBath:

a) HCI 6) HNO3zB) CH3COOH r) H2SO4

48.Ilpoueccy KHUCIOTHO-OCHOBHOI'O THUTPOBAHHS COOTBETCTBYET MOHHO-MOJEKYJSPHOE YpaBHe-
HUE:

a) 2H*+ 28 = H, 6) Ca®" + HDJITA = CadJITA + 2H* B) H" + OH =H,O r) H* + ClI' = HCI
49 .M3MmeHeHre OKpacKH HHIMKATOPOB KUCIOTHO-OCHOBHOTO TUTPOBAHUS OOBACHSAET

a) HIOHHO-XpoModopHas Teopust; 0) TEOpUs FTEKTPOIUTUYECKOMN TUCCOLMALINN; B) aTOMHO-MOJIe-
KYJISIPHOE YUYEHHUE I') TEOPUS CIIyHalHbBIX YUCEI

50. Pe3koe uzmeHnenue Benuuunbl pH B X0€ TUHTPOBAaHUSA —3TO

a) CKa4OK TUTPOBaHUs; 0) KpuBasi THTPOBAHUS; B) JINHUS HEUTPAJILHOCTH; I') TOUKA 3KBUBAJICHT-
HOCTHU.

MeToabl THUTPUMETPHYECKOTO AHATH3A

51.IIporecc MOCTENEHHOT0 NPUINBAaHUS TUTPAHTA K UCCIIEAYEMOMY PacTBOPY Ha3bIBACTCS

a) paz0aBieHreM; 0) TUTPOBAHHUEM; B) CMEIIICHUEM; T') PACTBOPCHHEM

52. MOMEHT 3aBepIICHUsI XUMHUYECKON PEaKIMi B TATPUMETPUHU HA3bIBAIOT:

a) CKQuKOM TUTPOBaHHUSA; 0) TOUKOH TUTPOBAHUS; B) TOUKON HEHTPAIBHOCTHU; I') TOUYKOW IKBUBA-
JICHTHOCTH

53. CtannapTU3UPOBAHHBIMHU SIBJIIIOTCSI pACTBOPHI

a) COJITHOM KHUCIIOTHI; 0) IaBeJIeBOM KUCIIOTHI; B) IepMaHranara kamus, r) 9{TA

54. B mipoiiecce TUTPOBAHUS PACTBOP TUTPAHTA IO KAIUISIM JOOABIISIOT U3

a) MUNeTKH; 0) MEPHOTO WJIMHJIPA; B) OIOPETKHU; T') MEPHOM KOJIOBI

55. PacTBOp THTpaHTa, KOTOPBIM HENB3S] IPUTOTOBUTH IO TOUHOW HABECKE HA3BIBAIOT:

a) CTaHAApTHBIM; 0) CTaHJAPTU3UPOBAHHBIM; B) MKCaHAIBHBIM; T') OydepHbIM

56.AmMuaunsiii Oydep mpencraBisier co00i cMech. ..

a) NH4OH + NH4ClI 8) NH4OH + NaOH 6) NH4OH + NaCl r) NH4CI + (NH4)2COs
57.MoJsipHYIO KOHIICHTPAIUIO YKBUBAJICHTOB PACCUUTBIBAIOT IO (hOopMyJIe:

m(pacTB.BeleCcTBa) m(pacTB.BelIeCTBA) n(pacTB.BemEeCTBa)
a) T= 0) o= B) C=
V (pactBopa) m(pacTBopa) V (pacTBopa )
N C= N.yg (PacTBBEIIECTBA)
V(pacTBOpa)

58.I'paduueckas 3aBucumocts pH oT 00beMa J00aBICHHOTO TUTPAHTA HOCUT Ha3BaHUE

a) CKa4OK TUTPOBaHUs; 0) KpUBasi TUTPOBAHUS; B) JIMHUS HEUTPAIbHOCTH; T) KPUBAsi SKBUBAJICHT-
HOCTHU

59.Cnaboe ocHOBaHHE TUTPYIOT CHIIBHOM KUCIOTON C HHAMKATOPOM

a) MeTuiopaHxeM 0) heHonTarenHoM B) XpOMOI'€HOM I') MypeKCHIOM
60.ITepmanranaToMeTpruyeckoe TUTPOBAHUE PEKOMEHAYETCs IPOBOIUTH MPH

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

61.Touky SKBUBaJICHTHOCTH B KOMIIJIEKCOHOMETPUHU ONPEAEIISAIOT ¢ IOMOIIbIO MHINKATOPOB

a) MeTIIopaHxa 0) XpoMoreHa B) Mypekcua T) perondranenHa a) JaKkmyca

62. Uzpacxonosano 10 mu1 0,5 H. pacTBOpa 1aBeIeBONM KUCIOTHI HA TUTpoBaHue 20 M1 pacTBopa
KMnOs ¢ koHIIeHTpannei:

a) 0,025 1. 6) 0,05 1.8) 0,5H.T) 0,25 H.

63.MoursipHast KOHIIEHTPALKs pacTBOpa P pacTBOpeHUN 42,5 T HUTpaTa HaTPUS B OAHOM JIUTPE
pacTBOpa paBHa

a)0,05M6)0,5MB)1,5Mr1)2,0M

64. Macca Na2CO3'10 H20 (M =286 r/momnb) ans npurotosienus 100 mu 0,1 H. pacTBopa paBHa
a)14,31r6)28,6rB)1,43rT1)2,86T

65.Ha tutpoBanue 10mi. 0,1 H. pactBOpa xsnopuna marHus uspacxoposaHo 0,05 H. pacTBopa
OJITA ob6bremom

a) 20 ma 6) 50 mn B) 10 maiT) 5,1 M

66.PacTBOp nepmMaHranara Kajiusi CTaHIapTU3UPYIOT IO CTAHAAPTHOMY PacTBOPY
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a)TeTpabopara HaTpus 0) IMaBeJIeBOM KUCIOTHI B) XJIOpU/Ia HATPH T) TpriioHa b

67. KOoMITJIEKCOHOMETPUYECKOE TUTPOBAHUE >KECTKON BOJBI TPUIOHOM b MpoBOIST B MpHUCYT-
CTBHH

a) penondranenna 6) ammuagnoro o6ydepa B) pacrBopa MgSOs4 r) anreratHoro Oydepa
68.KoMIUIEKCOHOMETPUYIECKAM METOJIOM TUTPOBAHHS OTIPEACISIFOT COJIEPIKAHNE

a) Mg?* 6) H'B) Ca®'r) MnO4

69.PacTBOpEI, COXpaHsIOIIKe TOCTOSHHOE 3HaYeHue pH rnpu qo0aBiieHUN HEOOIBITUX KOJIMYECTB
KHCJIOTHI WJTH ILEJIOYH, Ha3bIBAIOT

a) OydepHbIMU 0) HACHIIIICHHBIMH B) HCTHHHBIMHU T') pa30aBICHHBIMU

70. AMMKBOTY pacTBOpa MPU TUTPOBAHUU OTOMPAIOT MPH MOMOIIH

a) MUNETKU; 0) MEPHOU KOJIOBI; B) OIOPETKH; T) MEPHOTOIMIIHMH IPA

71.Conepxanue Fe?* B pactBope conmu Mopa MOXHO OHPEIenUuTh METOIOM

a) apreHTOMETpUr 0) HEUTpaH3aIui B) KOMIUICKCOHOMETPUH T') TIEPMAHTaHATOMETPHH

Tembl pedepaTtoB

1 Ocobennoctu mpobooTOopa BOABI, 3HaYCHHE MPOOOOTOOpPA B CENbCKOXO3SHCTBEHHOM
IPOM3BOJICTBE
OcoGenHoctu mpo600TOOpPa MOUBKI, 3HAUEHUE MPOOOOTOOpPA B CENBCKOXO3SICTBEHHOM
IPOM3BOJICTBE
[Tpo6ooT6op pacTeHuit; 3HaUeHHEe TPOOOOTOOPA B CEITLCKOXO035IICTBEHHOM ITPOU3BO/ICTBE
AHanuTHYecKas KiaccupUKaIys HOHOB. [ pynIioBsie peareHTHI.
[lepBas aHamuTHYECKast rpyIa KAaTHOHOB, PEaKLIUU KATUOHOB MIE€PBOI IPYIIIbI.
Bropas ananutndeckas rpyrmnia KaTHOHOB, PEaKIIMU KATHOHOB BTOPOW TPYIIIBL.
OOHapyXeHne KaTHOHOB TSDKEIBIX METAJUIOB IPOOHBIM METOJIOM.
Peakuuu Ha 0oOHapyKeHHE aHHOHOB
AHanu3 cMecH KaTUOHOB MEPBOW U BTOPOU T'PYIIII.

0 I'paBumerpuyeckoe onpenenenus xenesa (l11) B pactBope.

1  Dxonorus U TOKCUKOJIOTUSI METAJJIOB, aHATUTUYECKUI KOHTPOJIb

12 Omnpenenenue comep kaHus CyXOTo BEIIECTBA B PACTUTEILHOM MaTepHae.

13 Tsoxénble MeTaUIbl, UX aHATUTUYECKUH KOHTPOJIb

14  T'paBUMeTpHYECKHI aHAIIN3 B arPOXHMHUH, IOYBOBEICHUH, 300TEXHHUH.

15 TurpumeTpUyecKHil aHAJIN3 B arpOXUMHUH, TOYBOBEIEHUH, 300TEXHUH.

16  AnkamuMeTpHuYecKoe TUTPOBAHUE, €ro 3HAUCHHE U IPUMEHEHHE.

17 Meron oOpaTHOTO TUTPOBAHUS, €T0 IPUMEHEHHE.

18 Merox ocagUTEIHHOTO TUTPOBAHMUS, €r0 IIPUMEHEHHE.

19 IlpumeHeHHE KOMIIJIEKCOHOMETPUHU B aHAJIM3€ MTOYB, BOJbI, YA0OOPEHHIA.

20  JImxpomMaToMeTpHUYECcKOe TUTPOBAHUE, CYITHOCTh, IPHMEHEHHE.

21  CrouHBbI€ BOJIbl, METO/IbI X XUMHUUECKOTO aHAIIN3A;

22  MuHepalbHBI U H30TOITHBIA COCTAaB BOBI, BIMSHHUE UX HA )KUBBIC OPTaHU3MBI;

23 Os3o0H, €ro cBOMCTBa, ONpeIeIeHUE U IPUMEHEHHE /17151 00€3BpEKUBAHUS BO3/1yXa;

24  OmpenenieHue CoaepKaHUS MEIN B paCTBOPE.

25  OmnpezneneHue coaepxaHus cBOOOIHOTO XJI0pa B BOJIE.

26  Meronbl pa3eieHNs U KOHIIEHTPUPOBAHUS B aHATIN3€ 00BEKTOB OKPYKAIOIIEH CPEIIBI.

27  3HayeHHE OKHCIHUTEIbHO-BOCCTAHOBUTEIBHOTO THUTPOBAHUS B CEIBCKOXO35HCTBEHHOM

aHam3e.

28  XuMHuUecKue TecT-MeTo/bl aHanu3a. OcoOOEHHOCTH aHaIN3a BO3AyXa.

29  CpencrBa v MpUEMBI aHATTU3A KUIKUX CPE.

30  XuMHUECKHE OCHOBBI TECT-METOJIOB: PEAKIIUU U PEareHThI.

N

P RPO0O~NO Ol W

PesynpTarhl mydmux pedepaToB mpeACcTaBIsAIOTCS Ha CTYACHUECKOM HAyYHOM CEMHHApe B popme
JIOKJIaI0B.
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I/IHI[I/IBI/IIIyaJIbeIe TeMaAaTHYCCKHUE 3aJaHuA NJIsA CaMOCTOSITEJILHOM paﬁoTbl CTYJACHTOB

CocraBneHnol5 BapuaHTOB MHAMBHUAYAIBHBIX TEMATUYECKUX 3aJJaHUI [T CAMOCTOSITENIbHOM pa-
OOTHI CTYICHTOB 1O 6 TeMaMm.
[TpuBeneH mo BceM TeMaM B KadecTBe Mpumepa BapuaHnt Nel

Tema NelKayecTBeHHBIN aHAJIN3

Bapuant Nel

1./laTh onpeneneHne MOHATUSM: aHATTMTUYECKUM CUTHAJ, AaHAJIMTUYECKAsT PEaKIIHsI.

2.IlpuBeanTe aHAIUTUYECKUE PEAKIIUU KATHOHA KaNbLMs. YKaXUTE yCIOBUS MPOTEKaHUs peak-
1117078

3.B pactBope nmpHUCyTCTBYIOT KapOOHaT-aHHOHBI. KakiMH KaueCTBEHHBIMU PEAKIMSIMU MOXKHO HX
OOHapYyXUTh?

Tema Ne2I'paBuMeTpuuyecKuii aHAIH3

Bapuant Nel
1. 3aaun KOJTMYECTBEHHOTO aHAIN3a, €r0 METO/bI.
2. Ompenenenue BIaXXHOCTH BellecTB. [IpuBectu mpumep pacyera.
3. Kakoii 06beM0,3 H. pacTBOpa oKcajlaTa aMMOHHUS NTOTpeOyeTcs )i OCaKICHUS MOHA KaJIbLus,
ecnu pactBopeno 0,6000r xmopuaa Kaabius?

Tema Ne 3Turpumerpryeckuii anaaus

Bapuant Nel

1. PaccuuraiiTe MOJSIPHYIO Maccy SKBHUBAJIEHTOB:

a) BUHHOM KUCJIOTHI B peakiuu noaHou HeiTpanuzanun; 6) CuSOs - 5 H20.

2. Yemy pasen tutp0,1150 H. pactBopa NaOH. Kakosa macca NaOH, conepskamasicst 8 500 B Mt
3TOTO pacTBoOpa.

3. UTo Takoe TUTPOBAaHHUE, THTPAHT, TOUYKA SKBUBAJICHTHOCTH, KOHEYHAs! TOYKA TUTPOBAHHUS?

Tema Ne 4Kuc/I0THO-0CHOBHOE THTPOBaHHe (MeTOJ HeHTpaIu3aluu)

Bapuant Nel

1. IHuKaTOpbl KUCIIOTHO-OCHOBHOI'O TUTPOBaHUs. Teopun MHIUKATOPOB (MOHHAS, XpOMO]Op-
Has). YKaXUTE 00JIACTH TIepexo/ia U IOKa3aTeNId TUTPOBAHHS KUCIIOTHO-OCHOBHBIX WHAMKATOPOB.
2. HaBecky TeXHMUYECKOMW I1aBeJIEeBOM KUCIOTHI 3,73 T. pacTBOPHIM B MEPHOH Koj0e EMKOCTBIO
250 M. Ha wHetitpanu3anuto 10 mit momydeHHoro pactBopa momuio 9,5 mi pacteopa NaOH ¢ T =
0,007800 r/mn. KakoBa maccoBas gois (%)H2C204 2H20 B Texuudyeckom obpasiie?

3. Cxombko ma HCI ¢ p = 1,13 r/cM®Hao B3ath, 4T066! ipurotosuts 500 Mn0,2 u. pacteop HCI.

Tema Ne SKommiekcoHomeTpus

Bapwnant Ne 1

1. CymHOCTh MeTOAa KOMITTIEKCOHOMETPHH.

2. OmpesienuTe BENMMUMHY U 3HAK 3apsaa KommuekcHsx HoHoB: [C0™3(NO2)s], [Co*3(NH3)2(NO2]
3. Ompenenute o6beM (M) 0,1 H pacTBopa TpuioHa b M3pacxoJ0BaHHOTO MPH OMpEACICHUN
KECTKOCTH BOJIbI METOJIOM KOMITJIEKCOHOMETPHH, €CJIi 00beM TTpoOsI BobI paBeH 100 mut. OOmias
’KecTKOCTh Ko = 3 MMOJIb KB/
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Tema Ne 60KkuCINTEILHO-BOCCTAHOBUTEIbHOE TUTPOBAHME

Bapuant Ne 1

1.Kak n3MeHseTcsi CTeTeHb OKUCIICHUS SJIEMEHTOB TIPY OKUCIICHUU M BOCCTAHOBJICHUHN?
2.HaBecky KMnO4 maccoiil,8750 r pacTBopmiiv U 10BeIH 00beM pacTBopa Bojoit 10 500 mur.
Brrurcnute MossipHyO KoHIIeHTpanuto skBuBaliecHTOB KMNO4 B pacTBOpe 7151 peakiiny B KHCIIOM
cpene.

3.BerancnuTeMonspHbIE MacChl KBUBAJICHTOB OKUCIIHTENSI 1 BOCCTAHOBUTES BPEAKITHH:

2 KMnOs+ 5 KNOz + 3 H2SO4=2 MnSO4 + K2SO4+ 5 KNO3s + 3 H20.
NuauBuayanbHbie 3a1aHNUs J1JI51 CAMOCTOATEIbHON padoThl CTY/1€eHTOB

Pa3zpaboTanusie nHANBUAYaTbHBIE 3a1aHus (15 BapuanToB @OC) 1Mo Kax 10l TeMe aHa-
JTUTHYECKON XMMHH CTIOCOOCTBYIOT CAMOCTOSITEIbHOCTH CTYACHTOB IPH UX TEOPETUICCKON MOJI-
TOTOBKE U MPAKTUYECKOM BBITIOJIHEHUH J1a00pAaTOPHBIX paboT. BrlmonHeHue 3aqaHus no Kakaou
TEMEe YUUTBIBACTCS MPEToAaBaTesieM B popMe 3auéma 1o TeMe.

B nomomib cTyzeHTaM o cnenuanbHOCTH «KOJIOTUS U IPUPOIOTIOIB30BAHHE) JIJIsl CAMO-
CTOSITENILHOTO OOYUYEHHsI TpeasararTcst — JIeKTpoHHOe yueOHoe mocobue «MyabTHMeanifHbIe
JIEKIMU 10 aHAIUTUYECKOM XHMHUUY», pa3MelleHHOoe Ha oOpa3oBaTenbHOM moptane Kyol'AY —
2012. — 484c. (aBTop: AnekcanapoBa 3. A.) u u3aaHHOe yueOHOE mocoOre «AHATUTUIECCKAS XU-
musi. TeopeTnyeckue OCHOBBI U JTabopaTOpHbIN MpakTukyM. B 2 kuurax. Kuural. Xumuueckue
MeTOJ eI aHam3an, | m3a. — Kpacaomap: U3n-Bo Kyol'AY, 2009 — 619 c. (aBTopel: AnlekcaHapoBa
3. A., TaiinykoBa H. I'.), koTOpoe Kaablii CTy/IEHT UMEET BO3MOXKHOCTb OJYyYUTh B OMOIHOTEKE
YHHBEPCUTETA.

Bonpocs! n 3axanus 1Jisl IPOBeAeHUs POMEKYTOYHOI0 KOHTPOJIS (3a4eTa)

KoMmnerenuuu:

OIIK-3 — criocoOeH MpUMEHSTh 0a30BbIe METOJIbI SKOJIOTMYECKUX MCCIIETOBAHHUM TSI pe-
HIeHUs 3a/1a4 MPOPECCHOHATBHON ASSITETFHOCTH

ITKC-12 — cnoco6eH npon3BOANTH OLIEHKY aHTPOITOTEHHBIX U IIPUPOTHBIX (PAKTOPOB ormac-
HOCTH I OKPYKAIOIIEeH Cpenbl U 310POBbsl HACEIECHHUS

BOl'lpOCLI K 3aqé'Ty Mo AMCHUIIJIMHE «AHAJIUTHYECKAS] XUMH )

1  Anxanutuyeckas XUMHs Kak Hayka, €€ 3aJayd. 3HAU€HUE B PEUICHUU MPOOJeM OXpaHbl
OKPY’KaIOIEH CPe/ibl, IKOJIOTHYECKOr0 MOHUTOPUHIA U KOHTPOJIE IIPOU3BOJICTBA U Kade-
CTBa MPOAYKLUHU PA3IMUHBIX OTpACIEH HAPOIHOTO XO34HCTBA.

2 OcHOBHBIE TOHSTHS U TEPMHUHBI aHATUTHYECKOW XMMHH: XUMHUUECKUI aHAITN3, METOJI aHa-

JM3a, METOAMKA aHAJIN3a, aHAIMTUYECKUI CUTHAJI, METPOJIOTHSI, PEAreHT, KOJU4YECTBO BE-

LIECTBA, IKBUBAJICHT, MOJISIPHAsl Macca YKBUBAJICHTOB BEILIECTBA.

CriocoObl BbIpaXXeHUs1 KOHIIEHTPALMH BELECTBA B PACTBOPAX, UX B3aUMOCBS3b.

4  OmnpezneneHusi METPOJIOTMYECKUX MOKA3aTeNe: YUCTOTa U CTENEHb YMCTOTHI BEIECTBA,
OCHOBHOI KOMIIOHEHT, TPUMEChH.

5  Merponoruueckue XapakTepUCTHKH METOJa aHajau3a: U30MpaTeabHOCTh, YyBCTBUTEIb-
HOCTb
(npenen oOHapyKeHUS M JUana3oH ONpeAeNsieMbIX COAEepXKaHH), TOUHOCTh aHAJTUTHYe-
CKHUX OIIpe/ielIeHnH, aOCOMIOTHAs M OTHOCHTEJbHAS IOTPEIIHOCTh U3MEPEHUSI.

6  KadecTBeHHBII XUMUYECKHIA aHAIN3, €TO 3a/1a4H. AHATUTHICCKUE PEAKIIH H CTIOCOOBI NX

BBITIOJTHEHUS.

TpeboBaHust K AHATUTUYECKUM PEAKIUSAM, UX UYBCTBUTEIBHOCTh U CEJIEKTUBHOCTb.

8  OOHapyxeHue KaTHOHOB METaJIOB IpOOHBIM MeToJoM. KauecTBeHHbIE peakiuy OT/elNb-
HbIX KaTroHOB: kene3a (1), ceunna (1), aukens (11), xpoma(lll), kodansra(ll).

w

\l
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10
11
12
13
14
15
16
17
18
19
20
21

22
23

24
25
26
27
28
29
30
31
32

33
34

35

36

37

38

39

40

Knaccudukanus annonoB. OcoOeHHOCTH 0OHAPYKEHHSI aHHOHOB.

KauecTBeHHbIC peakiiuy OTJENbHBIX aHUOHOB: CyJibdaT-, kKapooHat-, hocdar-, XJI0pua-,
HUTpPAT- UOHOB.

KonunuecTBeHHBII aHaIU3 ¥ arposKoIoruueckuii MOHUTOpHUHT. Kinaccuduxaius MeTooB
KOJIMYECTBEHHOI'0 aHAJIU3a.

CymHOCTb, METO/IbI, ONEpallii rpaBUMeTpUYeckoro aHanusa. [loaroroBka BemiecTBa K
I'PaBUMETPUUECKOMY aHAJIU3Y.

I'paBuMeTpHUecKOe OnpeeieHne COAepKaHUsI KPUCTATN3allMOHHON BOJIbI B KPUCTAJLIO-
TUApAaTax, pacyer.

['paBuMeTpHUUECKOE ONpeIeIeHHE BIAXKHOCTH BEIIECTB, PacyET.

I'paBuMeTpHUECKOE OIIPENIETIEHUE CYXOr0 BEIIECTBA B PACTUTEIILHOM MaTepUase, pacuér.
Turpumerpuueckuit ananu3. OCHOBHbIE MOHSTHUA TUTPUMETPUU: TUTPOBAHHE, TUTPAHT,
TOUYKA SKBUBAJIEHTHOCTH, KOHEYHAsl TOUKa TUTPOBAHUS, CTENIEHb OTTUTPOBAHHOCTH
TpeboBanust k peakuusiM B TUTpUMETpUUYeckoM aHaiuze. OOuue npuémMbl TUTPOBAHUS
(mpsiMoe 1 0OpaTHOE TUTPOBAHHUE).

MeTopl TUTPUMETPHUYECKOTO aHAIN3a, UX CYIIHOCTh, 0COOEHHOCTH, TPUMEHEHUE
Kucnorno-ocHoBHOE TUTpoBaHue. THUIIOBBIE PacUEThl B TUTPUMETPHUUECKOM aHAIIN3E.
CrangapTHble U CTAaHIAPTU3UPOBAHHBIE PACTBOPHI, X MIPUTOTOBICHHE, IPUMEHEHUE.
[Toctpoenue kpuBbIX TUTpOBaHUS. OCOOEHHOCTH KPUBBIX TUTPOBAHUS Pa3HBIX MO CUIIE
KHCIIOT Pa3HBIMHU IO CUJIE OCHOBAHUSIMH.

WNuaukaTopbl KUCIOTHO-OCHOBHOTO TUTPOBAHUS, MEXaHU3M UX JIEHCTBUS.

Omnpenenenne kKapOOHATHOM KECTKOCTU BOABI METOJAOM KHCIOTHO-OCHOBHOTO TUTPOBA-
HUSL.

Omnpenenenue oO1Iei KUCIOTHOCTH TUIOOB U OBOIIICH.

MeTto/1bl OCaIUTEIBHOTO TUTPOBAHUS, KPUBBIE TUTPOBAHUS, MHIUKATOPBI.
KommiekcomeTprueckoe TUTPOBAHKE, CYITHOCTh, KJIaCCU(PHUKAIUSI METOIOB.
KomMmiexkconomeTpus, THTPaHThI U MHAUKATOPbI KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHHUS
Omnpenenenue o01Iei KECTKOCTH BOJIbI KOMILTIEKCOHOMETPHUECKUM METOJI0M, 0COOEHHO-
CTH, PACYET.

OmnpeneneHye Kanblys U MarHus B BOJHON BBITSKKE U3 TTOYBBI.
OKHCINTENBEHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE, CYIIIHOCTh, METO b, UHIUKATOPHI.
IlepmaHranaToMeTpr4eCKOE TUTPOBAHUE, CYIIHOCTD, YCIOBHS IPOBENCHNUS, TUTPAHT.
Omnpenenenne xene3a (1) B pactBope comu Mopa MeTOI0M MEpMaHTaHATOMETPHH, Pac-
YETHI.

Honomerpuyeckoe TUTPOBAaHUE, CYIIIHOCTh METOa MOAOMETPUH, HHAUKATOP.

3HaueHUE ¥ IPUMEHEHNE OKUCIUTEIBHO-BOCCTAHOBUTEIBHOIO TUHTPOBAHMS B CEIILCKOXO-
35IICTBEHHOM aHaJIM3e.

XUMUYECKUH aHAIN3 B 9KOJIOTHYECKOM MOHUTOPHHIE, €0 3HaY€HHE, PAllMOHAIIBHOE TIPU-
MEHEHHUE METO/I0B aHaAJIN3a.

TouHoCTh aHanUTHYECKUX ompeesneHuil. OMMOKHU cucTeMaTH4YecKue U cirydaiiHble. Boi-
qyciieHue a0COJIFOTHON M OTHOCUTENBHOM MOTPELTHOCTH.

TpeboBanus kK peakuusM B TUTpUMETpUUEecKoM aHanuze. [Ipuemsl TuTpoBanus (mpsmoe,
oOpaTHOe, TUTPOBAHNE 3aMECTHUTEIIA).

[lepBruYHbBIE 1 BTOPUYHBIE CTaHIAAPTHHIE PACTBOPHI, UX MPHUTOTOBICHHE U NPHUMEHEHHE.
[Ipumepsr.

Yro Takoe THUTp pacTBopa? Beraucianre TUTP U MOJSPHYIO KOHIIEHTPALIUIO SKBUBAJICHTOB
maseneBod kucinotel H2C204 -2H20 B pactBope, NMOTYyYEHHOM pAacTBOPEHUEM HABECKH
Mmaccoit 125,03 r B MepHOii kos10e EMKOCTBIO 1IUTD.

Paccuunraiite, ckoJIbKO MUJUTHUTUTPOB 2H. pacTBopa H2SO4 Hamo B3sTH 11 ocakaeHus Oa-
pus u3 HaBecku 0,5234r BaCl; -2H:0.
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Ckonbko MULTIIUTPOB 10%-0it constiHoit kucaoTsl ( p = 1,049r/cm®) TpeGyetcs s pac-
tBOpenus 0,7500r BaCO3?

B 250,0 M Boas! pactBopuiu 0,3180 r xsnopuna xkansuus. Paccuuraiite TUTP 1 HOpMaJib-
HYIO KOHIIEHTPAIMIO SKBUBAJICHTOB XJIOPU/A KaIbIHs B IIOJTYYE€HHOM PacTBOpE.
Boruucnure maccoByto 105110 (%) TUTPOCKONMYECKOM BOJBI B XJIOPUIE HATPUSI TIO CIEY-
FOIIIMM JaHHBIM: Macca Orokca 0,1282 r; Macca 6rokca ¢ HaBeckoi 6,7698 r; Macca Orokca
C HaBECKOU roce BeicymuBanus 6,7506 r.

Kaxkas macca HNOs3, cogepsxutcs B 500 M pactBopa, eciu Tutp ero pases 0,009450 r/mn?
Kaxoit 00bEM KoHIEHTpHpoBaHHOTo pactBopa HSOs cp = 1,220r/cm® Hamo B3ATH s
npurotoBienus 21 0,2000H. pactBopa?

Yemy paBHBI MOJIsipHbIe Macchl 3kBUBasIeHTOB H2SO4, H2SO3, Mg(OH), u Ba(OH)2 B pe-
AKIUAX MTOJTHOM M HEMOJIHOW HeHTpanu3anuu?

Omnpenemnure tutp 0,1000 H. pactBopa H2SO4.

Tutp pacrBopa HCI paBen 0,003500 r/mi1. BeraucinTe MOISPHYIO KOHIIEHTPAIIMIO pac-
TBOpA.

Omnpenenure Tutp 0,1200 H. pacTBopa H2SO4,

Ha turpoBanue 20,00 vt pactBopa HNO3 3aTpaueno 15,00 M 0,1200 1. pactBopa NaOH.
Boeruucnure konnentpanuio pacteopa HNOs.

Kakoii 06wem 0,1500 H. pactBopaNaOH mnotiner Ha TutpoBanue: a) 21,00 mu 0,1100 =.
pactBopa HCI; 6) 21,00 mu pactopa HCI ¢ Turpom 0,003810 r/mn?

KakoBa MoisipHass KOHIIEHTpaIUs SKBUBaJCHTOB miaBeneBor kucinoThl H2C204:-2H20 B
pacTBope, oJydeHHOM pacTBopeHueM 1,7334 r ee B MepHOU KoJIOe BMECTUMOCTHIO 250
Mmi?

Kakoii 0665éM0,1115 1. pactBopa NaOH notpebyercs na tutpoBanue 10 mi0,1250 H.
pactBopa HCI?

Kaxkoii 066éM HNO3 ¢ p = 1,180 r/cm® Hazo B3siTh, 4T06bI IpUroToBuTh 300 MI pacTBOpa
C KOHIICHTpAImen ¢ = 0,1000 H.?

HaBecky texnmnueckoit 3arps3uénnoii cogsl NaoCO3 pacTBopuiu B MepHO Kosbe EMKO-
ctero 100 mu1. KakoBa maccoBast onst (%) Na2COzBo B3sTOM HaBecKe, €CITM Ha TATPOBAHHUE
10 Mt mpuroToBieHHOTr0 pacTBopa mouwio 11,2 mi 0,0950 1. HCI.

BbaucinTe THTp W MOJSIPHYIO KOHIICHTPAIMIO SKBHUBAJICHTOB TeTpadopara HaTpHs
Na;B40O7 -10H20O B pactBope, monydeHHoM pactBopeHuem 2,8605 r NaxBsO7 -10H20 B
kosbe éMkocTbio 100 M.

Kakas macca (B rpammax) NaOH coneprkanack B pacTBOpe, €ClIM Ha TUTPOBAaHUE €To
nouwto 18,2 mi 0,1200 H. pactBopa HCI?

CKONBbKO MIJUTHIHTPOB 62% -it kucnotst H2SO4 ¢ p = 1,5200 r/cm® ciedyer B3STh s
npurotosienus laurpa 0,1000H. pactBopa?

20,00mi1 pacTBOpa XJOpUIa Kalus HEU3BECTHON KOHIICHTpaluHu pearupyer ¢ 23,53 mn
0,02000H. pacTBOpa HUTpaTa cepedpa. OnpenennTe MOJISIPHYIO KOHIIEHTPALUIO SKBUBA-
JICHTOB XJIOPUJIA KaJIMsl B €F0 PacTBOPE.

[[{aBeneByro kucnory H2C204 -2H20maccoit 0,3015 r pactBopunu B 50,0m1 Boasl. Ha
TUTPOBAHUE MOJIYYEHHOro pacTBopa momnuio 17,81 mi pacTBopa IMApPOKCHAA HATpHS.
Omnpenenute KOHIICHTpAIUIO pacTBopa (csx) NaOH.

IIpakTH4eckue 3aaHus K 3a4eTy

1./leiicTBHEM KaKHX BEIIECTB MOXHO OOHApYXUTh KapOOHATHI, XJIOPUJIbI U CYJIb-
¢atb1? [IpuBeuTe aHAIUTHYECKUE PEAKIIMH B COKPAILIEHHOM HOHHOM BUJIE.
2.YKaxkuTe MOocie10BaTeIbHOCTh OOHAPYKEHUS CMECH KaTUOHOB NEPBOW aHAJIU-
tuueckoit rpymmsl NHs*; Mg?*; K*; Na* u 06bsacHuTe oTBeT.

3. C NOMOIIBIO KAKUX CUCTEM BHU3YyaJIbHO MOXHO OIPEAEINUTD JTOCTHKEHUE TOUKHU
skBHUBaJleHTHOCTU? Kakue 3HaeTe, HA30BUTE HX.
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4. B xakoit u3 nepeuncnennsix aaiee cucteM (NHsOH-HNO3z; H2C204-NH4OH,;
NH4OH-H2S04; Na,CO3-HCI.) TuTrpoBanne HEBO3MOKHO U ITO4YeMy?

5. Kakue cucteMsl OTHOCSTCS K Oy(epHbIM, KaKOB MEXaHU3M X AericTBus? lpu-
Beaure mnpumepsl. OtBeT:CH3COOH + CH3COONa; NH4Cl + NH4OH;
K2CO3+H2CO3

6. KpuBast TUTpOBaHMS KAaKOM CHJIbI KMCJIOThI KaKOH CHJIbI OCHOBaHMEM H300pa-
xKeHa?

i pan e

SO Y
T T

7. Kak Ha3bIBalOT MEPHYIO MIOCYY, H300paKEHHYIO Ha PUCYHKE

8. Kak Ha3bIBalOT MEPHYIO MIOCYy, N300paKEHHYIO HA PUCYHKE

:Jh?Sﬁﬁj—JI

B
¥ 5§

9. Uemy paBeH 00b&M 0,5H pactBopa KMnO4 st npurorosnenus 150 miu 0,11.7

10. Kakosa macca NaCl, neooxomumas st mpurotosienust 100 mu 0,01 M pactBopa?
11. Onpenenure Tutp (r/cm®) 0,05 M pacTBopa 6e3BOIHOM MIABETEBOI KHCIOTHL.

12. PaccuuTaiite Maccy pactBopénHoro BemectBa B 100 r ero30% pacteopa. 13. Uemy
paBHa Macca 100 mi pactBopa ¢ miaotHocThio p = 1,079 r/mn?

14. Ilpn u3MeHeHUN KOHIEHTPALlMU KaKUX MOHOB YCTaHABIMBAIOT TOUYKY SKBUBAJIEHTHO-
CTH NIPU KUCIIOTHO-OCHOBHOM THUTPOBaHUM?

15.K xakomy MeTOly TUTPOBaHUSI OTHOCUTCS TUTPOBAHHUE, ITPOUCXOANIEE IO PEAKLINN
Naz2B407+2H*+5H20 = 2Na* + 4H3zBO
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16. OnpeienuTe Maccy THApOKCHa HaTpus B 1 11 pactBopa ¢ Tutpom 0,0060 r/cm?

17. Kakoe u3 npuBenentsix Bernects CH3COOH ;(CH3).CO; HoC2042H20; CeHsCHO HasbI-
BalOT CTaH/IAPTHBIM U [T0YeMy?

18. B KkakoM U3 epeuncieHHbIX METOAaxX (AlUMANMETPUH, KOMIICKCOHOMETPUH, apTEHTO-
METPUH, ATIKATUMETPUHN) CEPHASI KUCIIOTA SIBJISIETCS. THTPAHTOM?

19. Ykaxute u o0bsACHUTE, Kakue (aKTOPhI BIUSIOT HA BEIIMYMHY CKadyKa TUTPOBAHUS
BOJTHOTO PacTBOpa CUIILHOM KUCIOTHI CUIBHBIM OCHOBaHUEM?

20.C moMoIIpI0 KaKoro HHAUKATOPAa MOYKHO YCTAHOBHUTH BTOPYIO KOHEYHYIO TOYKY THT-
poBanwmst (KTT-2) Ha nanHoi kpuBoi? OOBICHUTE OTBET.

p
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21. Yemy paBen o6bem 0,1 moms/mve pactBopa BuHHO# Kuciotsl HoCaH4Og 171 IpUroTOBIEHHS
500 cm30,01 moms/mve ero pacTBopa?

22. YUemy paBHa MOJISIpHAs KOHIICHTPALUSl pacTBOpa OE3BOJHON IIABEJICBON KHUCIIOTHI,
MPUTOTOBIICHHOTO U3 (hukcanaina, cogeprkamiero 0,1 moms H2C204 « 2H20, B MepHOIi Kos16€e
BMECTUMOCTBIO 2 IM°?

23. KakuM MeTo0M MOKHO ONpEIeNuTh cojaepkanne Fe?* B pactBope comm Mopa? B
YeM B ... CpPEJIC CYIIHOCTh ATOr0 METO/A U MPH Kakux pH OCYIIECTBIAIOT JaHHOE TUTPO-
BaHue?

24. B kakoli cpezne okuciutenbHas aktuBHOCTs KMnO4 ycunuaercs?

25.Kakue n3 peaxmuit H + OH™ = H20 1 MnO4™ + 58 +8H" = Mn?* + 4H,0 naxopsrcs B
OCHOBE METOJIOB KHCIIOTHO-OCHOBHOTO U OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHOTO TUTPOBA-
uus? [IpuBenuTe mpuMepsl TAKUX METOJIOB.

26. Ha kakoii peakiiuid OCHOBaH METO/ TUTPUMETPUUYECKOTO aHAlIM3a, Ha3bIBAEMbIil KOM-
TIJIEKCOMETpHUEi?

27. KakoBa pacueTHas popMyna Juist onpeaencHus o01ieit skecTkocTu Boabl? KakoBsl enu-
HUIIBI ©3MEPEHHUSI )KECTKOCTH BOIBI? UTO 03HAYAET Irpajyc KeCTKOCTH?

28. Kakoit TUTpaHT MPUMEHSIIOT JIJIsl U3MEpPEHUs O0IIei KEeCTKOCTH BOAbI? YKaxkute dop-
myay DATA (unu komrutekcos Il1).

29. Kaxoit 06bem (cm®) 0,02 M pactBopa kommnekcona |11 3aTpaunBaeTcs Ha THTpOBaHUE
20 cm® 0,01 M pactBopa CaCl2?

30.Hakakoi peakiiuy Mexy TATPAHTOM U OIpeiesieMbIM KOMIIOHEHTOM OCHOBaHO: Oca-
nuTenbHOe THTpoBaHue? [IpuBenTe mpuMephl JAHHOTO METO/1a THTPUMETPHUYECKOTO aHa-
nu3a.
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7.4 MeToauueckue MaTepHuaJbl, ONpeaeJasOle NMpoueaypbl OleHUBAHUS 3HAHMI,
YMEHHIl U HABBIKOB, XaPaKTePU3YIOIIHUX 3TANbI GOPMHUPOBAHUA KOMIIETEHIUI

KpnTepml OIlcHUBAHMNA BBLINOJHEHNA Kelc-3aJaHMIii:

OneHka «OTJIMYHO»: paboTa BBHIIOIHEHA B IIOJHOM 00BbEME C COOIIIOIEHHEM HE0O0X0I1-
MOH ITOCJIeJ0BAaTEIbHOCTH JICHCTBUI; pad0Ta MpOBEICHA B YCIOBHX, 00ECIIEYNBAIOIINX HOTyYe-
HUE MPABUIIBHBIX PE3YJIbTATOB M BBHIBOJOB; COOJIOIEHBI MPAaBUIIa TEXHUKH O€30MacHOCTH; B OT-
BETE MPAaBUIBHO M aKKypaTHO BBIIOJIHEHBI BCE 3alUCH, TAOJIHIBI, PUCYHKH, YEPTEKH, TPaduKH,
BBIYUCIICHHS; TPABHIILHO POAHATH3HUPOBAHbI OIIUOKH.

OneHka «Xopouo»: paboTa BHINOIHEHA TPABWIBHO C YYE€TOM 1-2 MEJIKUX IMOTPeHIHOCTeH
WK 2-3 HEJ0YETOB, UCTIPABIEHHBIX CAMOCTOATENBHO 110 TPEOOBAHUIO MTPETIO1aBATENs.

OneHka «yJA0BJIeTBOPUTEIbHO»: pa00Ta BBHIIIOIHEHA NPABIIILHO HE MEHEE YeM HaroJo-
BHHY, JIONYIIEHBI 1-2 MOTPEIIHOCTH UM OJiHA rpyOast omuoKa.

OneHka «Hey/I0BJIeTBOPUTEIbHO»: ONMYIIEHB! Oonee 2-X IpyObIX OMIMOOK B XOJ€ pa-
00THBI, KOTOpBIE O0YYAIOIIUKCS HE MOXKET UCTIPABUTH JAaXKe MO TPeOOBaHMIO MpenogaBaTess Win
paboTa He BBINOJIHEHA TTOJIHOCTBIO.

Kpurepun oneHKM 3HAHUN CTYJ€HTA NPU HANIMCAHUU KOHTPOJbHOMH padoOThI:

OueHka «OTJIMYHO» — BBICTABIISICTCA CTY/ACHTY, MIOKa3aBIlIeMy BCECTOPOHHUE, CUCTEMa-
TU3UPOBAHHbBIE, ITYOOKHE 3HAHUS BOIPOCOB KOHTPOJIHHOU pabOTHl U YMEHHUE YBEPEHHO MpHMe-
HATh UX Ha MPAKTUKE [IPU PELIEHUH KOHKPETHBIX 3a]a4, CBOOOAHOE U IPABUIIBHOE 0OOCHOBaHUE
MPUHSTHIX PEIICHUM.

Ouenka «Xopouo» — BBICTABISETCS CTYJIEHTY, €CJIM OH TBEPJAO 3HAET MaTepual, rpa-
MOTHO U MO CYIIECTBY H3JIaraeT ero, ymMeeT MPUMEHSITh MOMyuyeHHbIC 3HAHMS Ha MPAKTHUKE, HO
JOITYCKACT B OTBCTC WJIM B pCUHICHUH 3a1a4 HCKOTOPBIC HECTOYHOCTHU, KOTOPBIC MOKCT YCTPAHUTD C
MOMOIIBIO JOMOTHUTEIBHBIX BOIPOCOB MPENOJaBATENS.

OneHKa «yT0BJIETBOPUTEIBbHO» — BBICTABIISCTCS CTYACHTY, MIOKA3aBIIeMy (parMeHTap-
HBII, pa3pO3HEHHBIN XapaKkTep 3HAHUI, HEJJOCTATOYHO MPaBUIIbHBIE POPMYITHPOBKH 0A30BBIX TO-
HATUN, HAPYIICHUS JIOTMUYECKOU MOCIIEIOBATEILHOCTH B U3JIOKEHUH MIPOTPAMMHOTO MaTepuarna,
HO IIPH 3TOM OH BJIa/Ie€T OCHOBHBIMU MOHSITHSIMH BBIHOCHMBIX Ha KOHTPOJBHYIO paboTy TeM, He-
06XOI[I/IMBIMI/I JJIA I[&J'IBHCI\/'IIHGFO 06yqu1/1${ 1 MOKCT IPUMCHATH MOJTYYCHHBIC 3HAHUA 110 O6p3311y
B CTaHJApPTHOM CUTYyalUU.

Ouenka «HeyJA0BJIEeTBOPUTEIbHO» — BBICTABIIACTCS CTY/ICHTY, KOTOPHI HE 3HAaET 00JIb-
IIei YaCTH OCHOBHOT'O COJIEPKaHUsl BHIHOCUMBIX Ha KOHTPOJIbHYIO pabOTy BOIPOCOB T€M JHUCIIH-
IUTMHBI, JIOMTYCKaeT rpyoble oMOKH B (pOPMYTUPOBKAX OCHOBHBIX MOHSATUIN HE YMEET UCIOJIb30-
BaTh MOJYYEHHBIE 3HAHUA NIPU PEIICHUH TUIIOBBIX MPAKTUYECKUX 3aa4.

OueHoYHBIH JHCT 1715 pedepaToB:

OueHkKa «OTJIHYHO» CTABUTCS, €CIIM BBITIOJIIHEHBI BCe TPEOOBAaHUS K HamMHCaHUIO pede-
para: o0o3HaueHa npobiemMa 1 000CHOBaHA €€ aKTyaJbHOCTh; CIEJIaH aHAJIN3 PA3JIMYHBIX TOUEK
3peHHs Ha paccMaTpUBAEMyIO MPOOJIEMY U JIOTHYHO M3JI0kKEeHa cOOCTBEHHas MO3ULus; chopMy-
JUPOBAHBI BHIBOJIBI, TEMA PACKPHITA TIOJHOCTHIO, BBIJIEP)KaH 00BEM; COONIOZICHBI TPEOOBAHUS K
BHEIIHEMY 0(hOpMIICHHUIO.

OneHka «XopomIo» —0CHOBHBIE TpeOOBaHUs K pedpepaTy BHIIOIHEHbI, HO IIPU ATOM JIOIY-
IIEeHBI HeTOUETHI. B 4acTHOCTH, UMEIOTCS HETOUHOCTH B U3JIOKEHUH MaTepuaia; OTCyTCTBYET JIO-
THYECKas TIOCIIEIOBATEEHOCTD B CY)KJICHHSX; HE BIJIEpKaH 00bEM pedepara; UMEIOTCS yITyIie-
HUS B 0OpMIICHUH.

OIIeHKa «YAOBJIETBOPUTECIBbHO» —MMCIOTCS CYIICCTBEHHBIC OTCTYIIJICHUA OT T’pe6OBaHHﬁ
K pedeprpoBaHio. B yacTHOCTH: Tema OCBellleHa JIMIIb YaCTUYHO; JOMYIIEHbI (haKTHUECKHE
OIMOKH B coJiep)KaHUH pedepaTa; OTCYTCTBYIOT BBIBOJIBL.

23



OuneHka «Hey/10BJIETBOPUTEIBLHO» —TeMa pedepara HEe pacKpbITa, OOHAPYKUBAECTCS CY-
IIECTBEHHOE HEMTOHUMaHKE MPOoOIeMbl UITH pedepaT He IPEeACTaBIECH BOBCE.

KpnTepml OLICHKH IIPHU NPOBECACHUH NMPOUHECAYPHLI TECTUPOBAHUSA

OneHka «OTJMYHO» BBICTABIISCTCS MPU YCIOBUHU MPABUILHOTO OTBETA CTYACHTA HE MEHEE YeM
85 % TeCcTOBBIX 3aJaHUI;

OneHKa «XOPOII0» BBICTABISIETCS MPU YCIOBHH MPABUIHLHOIO OTBETA CTY/IEHTAa HE MEHEE 4eM
70 % TeCTOBBIX 3aJaHUI;

OneHKa «y/I0BJIETBOPUTEIBLHO» BBICTABIISICTCS TP YCIIOBUU MPABUIILHOTO OTBETA CTYICHTA HE
meHeeS1 %;

OuneHka «Hey/I0BJIETBOPHUTEIBHO» BBHICTABIISICTCS MPU YCIIOBUU MPABUIBHOTO OTBETA CTYJCHTA
MeHee yeM Ha 50 % TeCTOBBIX 3aaHHI.

TpebdoBanus kK 00yyarOmMMcs IPU MPOBEAEHUM 3a4éTa:

KoHTpoJib OCBOEHMS AUCLUITIIMHBL ¥ OLIEHKA 3HaHUI 00y4arolxcs Ha 3a4€Te POU3BOIUTCS B CO-
oreercTBuHM ¢ [ 111 KyoI'AY 2.5.1 «Tekymuii KOHTpOJIb U YCIIEBAEMOCTH U IPOMEXKYTOYHAsI aTTecTa-
LIUS1 CTYJICHTOBY.

O1eHKH «32YTEHO0» U «He3a4YTeHO0» BBICTABIISIOTCS MO AUCHUILTHHAM, (POpMOii 3aKITF0UH-
TEJIBHOI'0 KOHTPOJISI KOTOPBIX sABJIsAETCS 3a4eT. [Ipy 3TOM O1leHKa «3a4TE€HO» TOJIKHA COOTBETCTBO-
BaTh NapaMerpam JI000i U3 MOJOKUTENIBHBIX OLIEHOK («OTIMYHOY», «XOPOILIO0Y», «yIA0BIETBOPU-
TEJIBHOY), @ «HE3aUTEHO» — MapaMeTpaM OLCHKH «HEYIOBJIETBOPUTEIILHOY.

OneHka «OTJMYHO» BBICTABISIETCS] 00yUJaIOMIeMYyCsl, KOTOPBIN 00J1a/1aeT BCECTOPOHHUMHU,
CHUCTEMaTU3UPOBAHHBIMU M TTIyOOKMMH 3HAHUSMHU MaTepuaja yueOHOH mporpamMMbl, yMeeT CBO-
00/1HO BBINOJIHATH 33aHUS, IPEAYCMOTPEHHBIE Y4€OHOM IPOrpaMMOii, YCBOUJI OCHOBHYIO U O3Ha-
KOMMJICS C JIONIOJTHUTEIBHOM JIUTEpaTypold, peKOMEH0BaHHOM yueOHoM nporpammoii. Kak mpa-
BUJIO, OLIEHKA «OTJIMYHO» BBICTABISETCS O0y4arOLIEMyCsl YCBOMBILEMY B3aUMOCBS3b OCHOBHBIX
HOJIOKEHUN U MOHATUHN AUCUUIUIMHBI B MX 3HAYCHUU JUIs IPHOOpPETaeMoil crieualbHOCTH, PO-
SBUBILIEMY TBOPUYECKHE CIOCOOHOCTU B IOHUMAaHUU, U3JI0KEHUH U UCII0JIb30BaHUU y4eOHOT0 Ma-
Tepuana, MpaBUIbHO 00OCHOBBIBAIOLIEMY MPUHATHIEC PELICHUS], BIIAICIOLIEMY Pa3HOCTOPOHHUMHU
HaBbIKaMU M pUEMaMH BBIITOJIHEHUSI IPAKTHUECKUX padoT.

OneHka «X0po1I0» BhICTABISIETCS 00yUaroeMycsi, 0OHapyKMBILIEMY ITOJIHOE 3HAHHUE Ma-
Tepuaa yueOHOM MpOorpaMMbl, YCIIEHITHO BHIMOIHSIIONIEMY IPEAYCMOTPEHHBIE yUeOHOM Mporpam-
MOM 3aJlaHMsl, YCBOUBIIEMY MaTepHall OCHOBHOM JIMTEPATyphl, pEKOMEHI0BaHHON y4yeOHOM mpo-
rpammoit. Kak npaBuiio, OLeHKa «XOpOIIO» BBICTABISAETCA 00yJaroleMycs, I0Ka3aBIIeMy CUCTe-
MaTU3HPOBAHHBIA XapakTep 3HAHUHN 0 AUCIUIUIMHE, CHOCOOHOMY K CaMOCTOSTEIbHOMY IOTIOJ-
HEHUIO 3HaHUM B XOJ€ JalibHellIel yueOHoi 1 mpodeccCuoHaIbHON JesSTENIbHOCTH, TPaBUIIBHO
MIPUMEHSIOIIEMY TEOPETUYECKUE IOJIOKEHUSA MPU PELICHUM MPAKTUYECKUX BOIPOCOB U 3a/ad,
BJIQ/ICIONIEMY HEOOXOIMMBIMH HaBbIKAMHU U TIPUEMaMU BBIIOJIHEHUS TPAKTUYECKUX PadoT.

OneHka «y10BJIeTBOPUTEIBHO» BHICTaBIIETCS 00yJaromemMycs, KOTOpbIi MoKa3al 3Ha-
HUE OCHOBHOI'O MaTepuaia yuyeOHON mporpammbsl B 00beMe, TI0CTATOYHOM M HEOOXOJUMBIM ISt
nanpHeimei yueosl 1 npeacTosue paboTsl MO CHEeNUanbHOCTH, CIIPABUIICS C BBHIIIOJIHEHUEM 3a-
JaHU, IPeTyCMOTPEHHBIX yueOHOU MPOrpaMMoOii, 3HAKOM C OCHOBHOM JINTEPATYpOll, pEeKOMEH-
JTIOBaHHOW ydeOHOH mporpammoii. Kak mpaBuiio, oleHKa «yJ0BJIETBOPUTENIBLHOY» BBICTABISETCS
oOyuJaroiemMycsl, 10MyCTUBIIEMY OTPEUTHOCTH B OTBETaX Ha IK3aMEHE UJTU BBITIOJTHEHUH IK3aMe-
HAIIMOHHBIX 33JaHUH, HO O0JIafaoneMy HEOOXOJUMBIMU 3HAHUSAMH TOJI PYKOBOJICTBOM Ipero-
JlaBaTelIsd Uil YCTPAHEHUS DTUX NOTPEIIHOCTEN, HAPYIIAIOIEMY ITOCIIEJ0BATEIBHOCTD B H3JI0XKE-
HUM y4eOHOTo MaTepHasa U UCIBIThIBAIOLIEMY 3aTPYHEHHUS IPH BBITIOJIHEHUH MTPAKTUYECKHUX pa-
00T.

OneHka «HeyI0BJIETBOPUTEJIBLHO» BBICTABIsETCA OOyyaromeMycs, He 3HaloleMy oc-
HOBHOW 4YacTH MaTepuana yueOHOW Mporpammsbl, AOMYCKAIOUIEMy MPUHIUIHAIbHBIE OIMIHOKH B

24



BBIMIOJTHEHUH MPEAYCMOTPEHHBIX Y4eOHOM MpOorpaMMoil 3aaHuii, HEYBEpEHHO ¢ OOJIbIIUMU 3a-
TPYAHEHUSAMH BBIOJIHSIOIIEMY MpaKkTHUecKue padoTel. Kak mpaBuiio, orieHKa «HEyI0BIETBOPH-
TEJIbHOY» BBICTABIIAETCS 00YYarOIeMyCsl, KOTOPbI HE MOXKET MPOJIOJKUTE 00YUSHHE I IPUCTY-
IUTH K ACATEIBHOCTHU TI0 CIIEHUAIBHOCTH 110 OKOHYAHUH YHUBEPCUTETA O€3 TOTOIIHUTENBHBIX 3a-
HATUN 110 COOTBETCTBYIOIIEH TUCLIUILINHE.

8 IlepevyeHb OCHOBHOI U JOMOJHUTEIbHOM Y4eOHOI JIUTEPaATyPhI
OcHoBHasi yueOHasi JIuTepaTypa

1. AnekcannpoBa . A., I'aiinykoBa H. I'. YueOHuk «AnHanmutuueckas xumus. Kanra 1.
«XUMHUYECKHe MeTobl aHanu3a»2 u3a. Hcnp. u pon. 2 rpuda: YMO Beicuiero o0pa3oBaHus u
YMO By30B PO no arporomuueckomy obpazoanuto MznarensctBo «tOpaiit», Mocksa, 2014. —
551 c. — Cepusi: bakanasp. [lpuxnaanoit kypc. (30 3k3.)

2. AnekcanapoBa . A., TarinykoBa H. I'. Anamurtmdueckas xumwus. Teopernmueckue
OCHOBBI 1 J1a0OpaTOpHbIi MpakTuKyM. B nByx kaurax. Kaura 1. Xumuueckne MeTo bl aHaTN3a2-
u3a. — M.: Komoc, 2011. — 549 c. (136 3k3.).

3. Anekcanzaposa D. A., IaiinykoBa H. I'. Ananutnueckast xumusi. Teopernueckue oc-
HOBBI U JIaOopaTOpHBIN MpakTUKyM. B 2 kaurax. Kuural. Xumuueckue MeTo sl aHanusa,l usf. —
Kpacuonap: M3a-so KyoI'AY, 2009 — 619 c. (98 3k3.).

JlonoiHUTEIbHAS y4eOHas1 IUTepaTypa

1. Anekcannposa 3. A. DnexkTpoHHOE yyeOHoe nocooue «MynbTUMeIutHbIE JIEKIIUU 110
AHAJTUTUYECKOW XUMHUM» JUISl CTYIAEHTOB, 00YyUYarOIIUXCs 110 CHELUATbHOCTH «DKOJIOTHS U IPUPO-
JIOTIOJIE30BAHHEY. — Pexum JIOCTyTa:
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
AHAJTUTHYECKOW XUMUH JJISI CaMOCTOATENBHOM pabOThl CTYAEHTOB YKOHOMHUYECKOTO M OMOJIOTH-
4eCKUX (PaKyIbTEeTOB JTHEBHOTO U 3a04HOro oTnenenuit — Kpacnonap: M3n-so Ky6I'AY, — 2011.

3. Kaiiroponosa E.A., Cunoposa N.U., Komenenko H.A., Kocsnok H.E. Teopernue-
CKH€ OCHOBBI U MH/IMBU TyaJbHbIC 3aJJaHHS 110 HEOPTaHUYECKOW U aHaTUTHYeCKOi xumun — Kpac-
HoOZap: N3n-Bo KyoI'AY, — 2013. — Pexum JIOCTyTIA:

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 U. 1., Komenenko H. A., Kocsnok H. E. Heopra-
HHUYECKas M aHAJTMTHYeCKast XuMusl. TeopeTndeckrne OCHOBBI M 33/1aHUsI U1l KOHTPOJIBHBIX PadoT,
— Kpacnonap: U3a-so KyoI'AY, — 2011.

S. Ananutndeckas Xumus [DneKTpoHHBIN pecypc]: yuebHoe mocodue/ O.b. Kykuna
[1 np.].— DAexTpoH. TekcToBble AaHHble.— BopoHexk: BopoHexckuil rocy1apcTBEHHbIN apXH-
TEKTypHO-cTpouTenbHbl  yHUBepcuteT, ObBC ACB, 2014.— 162 c¢— Pexum pocryna:
http://www.iprbookshop.ru/30833.html. — 3BC «IPRbooks.

6. VYuyebHoe nocobue no obiei, HeopraHMyeckol u aHamuTHYeckon xumuu: 2019-
08-14. — Kazanp: KI'TABM wum. baymana, 2019. — 145 ¢. — Tekcr : anekTpoHHbIit // Diek-
TpOHHO-OMOMMoTeuHas cucrema «Jlauwy : [caiit]. — URL: https://e.lanbook.com/book/122944.
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9O llepeyeHn pecypcoB HHPOPMAIIHOHHO-TEJIEKOMMYHUKANIMOHHOI ceTH « UHTEepHET»

- 9BC:
No | HammenoBaHue pecypca Temaruka
1 N3parenscTBo «JIanb» BerepuHapus, cenbCKoe XO3MCTBO, TEXHOJIOTHUS
XPaHEHUs U nepepabOTKU MUILEBHIX TPOJYKTOB
2 IPRbook YHuBepcaibHas
3 | O6pa3zoBarensHblil moptas Kyol'AY | YauBepcaibpHas

10 MeTroanuyeckue yKa3aHus 1JIs1 00y4alOMIMXCs 110 OCBOCHUIO THCHUIITHHBI

1. AnekcanapoBa D. A., Haymosa I'. M. Y4ebHOe mocoOue 1o HeopraHu4ecKoi 1 aHaIH-
TUYECKON XMMUU I CaMOCTOATEIBHON PabOThI CTYIEHTOB SKOHOMUYECKOTO U OMOJIOTHYECKUX
(dakyIpTETOB JHEBHOTO U 3a04HOTO oTAeneHuii — Kpacnomap: M3a-so Kyol'AY, 2011.

2. Taiigykosa H. I'., Cunoposa U. 1. OcHOBHBIE IOHATHUS TUTPUMETPHUYECKOTO aHAIIN3A.
—Kpacnonap: M3n-Bo Kyo6I'AY, 2008.

3. Taiinykosa H. I'., CunopoBa U. U. Kucinornoe u ocHoBHOe THpoBaHue — KpacHomap:
Uzn-Bo Ky6I'AY, 2008.

4. Anekcanapona J. A. MylnbTUMEIUIHBIC JIEKITUU TT0 aHATUTHYECKOM XUMHH VISl CTY-
JIEHTOB, O0YYAIOLIUXCS MO CIEMUATBHOCTH «IKOJIOTHS U MPHUPOIONOIL30BaHUEY. DIEKTPOHHOE
yuebHoe mocobune2013.

11 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3YeMbIX NPH OCYLECTBICHUHN
0o0pa3oBaTeIbHOIO Mpouecca Mo JMCHUILIMHE, BKJIIOYasi MlepeyeHb NPOrpaMMHOro odecne-
YyeHHs 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

WHpopmanroHHbIe TEXHOIOTHUH, UCIIOJIb3YEMbIE IIPU OCYILECTBIEHUH 00pa30BaTeIbHOTIO
npolecca 1o AUCHUILIMHE O3BOJISIOT:

— obecreunTh B3aUMOCHCTBUE MEX/ly YYaCTHUKaMH 00pa30BaTeIbHOrO Ipoliecca, B TOM
YHCJIe CAHXPOHHOE U (MJIM) aCHHXPOHHOE B3aUMOJIEHCTBUE MIOCPENCTBOM ceTU «MHTepHET;

— (pukcupoBaTh X0/1 00pa30BaATENBHOTO MPOLIECCa, PE3YIbTATOB IPOMEKYTOUHOM aTTeCTa-
LMY MO0 AUCLUUITIIMHE U PE3YJIbTAaTOB OCBOEHMSI 00pa30BaTEIbHON IPOrpPaMMBl;

— OpraHu30BaTh MpoLEecc 00pa30BaHMs IyTEM BU3yalTH3allMy U3ydaeMoi HH(OpMAIIUH T10-
CPEJICTBOM HCIIOJIb30BaHMSI PE3EHTAIUI, yueOHBIX (DUIbMOB;

— KOHTPOJINPOBATh PE3yIbTaThl 00yUYEHHsI HA OCHOBE KOMIIBIOTEPHOI'O TECTUPOBAHMSL.

11.1 ITepeuens nuuensuonHoro 110

Ne | HaumeHnoBanue Kpartkoe onucanue
Microsoft Windows OmnepalnoHHas cucTeMa
2 Microsoft Office (Bxmrouaer Word, Excel, PowerPoint) | ITaket oducHBIX mpuriIoNKe-
HUM
3 Cucrema tectuposanus INDIGO TectupoBanue

11.2 Iepedens npodeccHoHATBHBIX 0a3 JaHHBIX M HHPOPMAIIMOHHBIX CIPABOYHBIX CHCTEM
Ne | HaumenoBaHue Temaruka JJIeKTPOHHBIH ajpec

1 | Hayunas osnexktpoHHas Oubmano- | YHuBepcanbHas https://www.elibrary.ru/
teka eLibrary

11.3 Hoctyn k cetu MHTepHET, JOCTYI B AJICKTPOHHYIO WH()OpPMAIMOHHO-00pa30BaTEIbHYIO
Cpely YHUBEPCHUTETA.
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12. MaTepuajibHO-TEXHHYECKOE o0ecrieyeHre 00YyUYeHUs1 0 JUCHUNJIMHE IJIS JHUIL ¢
OB3 n uHBaINI0B
[Tnanupyemble mOMEIIeHHs 171 MPOBEACHUS BCEX BUIOB yUeOHOU AesITeNbHOCTH

BxonHas rpymmna B riaBHbIN y4eOHBIN KOPITYC U KOPIYC 300MHKEHEPHOTo (akynbTeTa 000pyao0-
BaH MaHyCOM, KHOIIKOW BbI30Ba, TAKTUJILHBIMH Ta0JIMUYKaMU, OTIOPHBIMU IOPYUHIIMU, PEYTIpe-
KAAIOIUMHU 3HAKaMHU, IOCTYIHBIM PaCUIMPEHHBIM BXOJIOM, B KOPITyCE €CTh CHEIHAIIbHO 000py-
JIOBaHHas caHuTapHast komHata. st nepemenienus nuBanuaoB U JIOB3 B nomeniennn nmeercs
MepEeIBMXKHOM I'yCEHUYHBIN CTyIeHbKoX01. Kopiyca ocHaIeHbl MPOTUBONOKAPHON 3BYKOBOM U
BHU3yaJIbHON CUTHAJIM3ALUEH.

No |HanmenoBanue yueOHbIX | HanmeHnoBaHue momemeHuii 11t | Anpec (MECTOIOI0KEHHE) T10-
1/ |IpeAMETOB, KYpCOB, JIMC-| MPOBEJCHUS BCEX BUIOB YUeOHOW | MEIICHHIA AJIsl IPOBEICHHS BCEX
I | UWIIMH (MOAaynel), | IeATelIbHOCTH, MPEAYCMOTPEHHON | BHUJIOB Y4EOHOH eATeIbHOCTH,
MPAKTUKH, MHBIX BUAOB | y4eOHBIM IUIAHOM, B TOM YHCIIE 110- | MPEIYCMOTPEHHOU yuyeOHbBIM
yueOHOM NesATeNbHOCTH, | MELICHHS ISl CAMOCTOATEIbHOM | IJIaHOM (B ClIydae peau3aluu
IPEIYCMOTPEHHBIX y4eO-| paboThl, C YKa3aHHEM MepeyHs oc- | 00pa3oBaTeIbHON POTPAMMBI B
HBIM TJIAHOM 00pa3oBa- | HOBHOTO 00OpYIOBaHMUs, Y4€OHO- | CETeBOM (OpME JOMOTHUTEIHHO
TEJIHHOU MPOrPaMMBbl | HATJISITHBIX TOCOOUH U HCTIONb3ye- | yKa3bIBAaeTCsI HAMMEHOBAHUE Op-
MOT0 MPOrpaMMHOI0 00€CIIeYeHUsl |[FaHU3aluH, C KOTOPOH 3aK/II0UeH
JIOTOBOD)
1 2 3 4

AHanuTHYECKAA XUMUS

ITomemenune Ne221 I'VK, mromans
— 101m2; mocamouHbIX MecT — 95;
ydyeOHasi ayauTopus JUisl MpOBeJe-
HUS Y4eOHBIX 3aHATHH, B TOM YHUCIIC
JUIE OOyYaroIIUXCsS C WHBAJWIHO-
CTBIO n OB3
TEXHUYCCKHE CpEJICTBa OOYyYCHHS,
Ha0OpbI JIEMOHCTPAIMOHHOTO 000-
pyIOBaHUS W y4eOHO-HATJISTHBIX
nmocobuii  (HOYTOyK,  TIPOEKTOp,
9KpaH), B T.4 Ui 0OydaroIuxcs ¢
UHBAJIUIHOCTBIO u OB3;
IIPOrpaMMHOE obecrieyeHue:
Windows, Office;
CreIHAM3UPOBAHHAS Me-
Oenb(ydueOHas J0cKa, ydeOHas Me-
0enb), B T.4 JUIsd AJi1 00y4arommxcs
¢ naBanuaHocTe0 U OB3.

ITomemenune Nell14 300, momans
— 43M?; mocaZOYHbBIX MeCT — 25;
yueOHast ayauTopus JUIsl MpOBEe-
HUS y4eOHBIX 3aHATHI, B TOM YHCIIE
JUIT OOYYJaroIMXCsl ¢ WHBAJIMJIHO-
CTBIO 51 OB3
CIIeIMaTU3UPOBaHHAS Me-
Oenb(ydaeOHass 70cKa, ydeOHas Me-
0enp), B TOM 4YHCIe Jsi 00ydaro-
MIUXCS ¢ MHBATUIHOCTRIO 1 OB3

350044, KpacHomapckuii kpaii,
r. Kpacuonap, yn. um. Kanu-
HuHa, 13
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13. OcoGennocTu opranuzauuu od0yuenus jun ¢ OB3 u unBaanaoB

Just maBanmuioB u i ¢ OB3 MoXkeT H3MEHATHCST 00bEM TUCIUILTMHBI (MOJTYJIs) B Yacax, BbI-
JICIICHHBIX HAa KOHTAKTHYIO paboTy 00ydJaromerocs ¢ mpernojaaBaresieM (o BuaaM y4eOHBIX 3aHsI-
TUI) ¥ Ha CAaMOCTOSITENIbHYIO pa0boTy oOydJaromerocs (Ipyu TOM HE YBEIMYHBACTCSI KOJIHUYECTBO
3a4€THBIX €IMHUIL, BBIJICIIEHHBIX HA OCBOCHUE TUCIIUILIIHEI).

@DOH/IBI OIICHOYHBIX CPEJICTB AIANTHPYIOTCS K OTPAaHUYCHUSM 3/I0POBbSI U BOCIIPHUSITUS
UHPOpPMALIUU 00YJaIOLTIMHCS.

OcHoBHBIE (hOPMBI ITPEICTABICHHS OIIECHOYHBIX CPEJICTB — B TICYATHOI hopme Hith B hopme
AIIEKTPOHHOT'O JIOKYMEHTA.

@opMBbI KOHTPOJISI U OLIEHKH Pe3yJbTaToB 00yyeHHs1 MHBAIUA0B 1 jun ¢ OB3

Kareropun
CTYJIEHTOB C
OB3 u unBa-
JUTHOCTHIO

®opma KOHTPOJISL U OLEHKU Pe3yIbTaTOB 00y4YEeHUS

C HapyuieHuem
3peHus

- yCTHasi IPOBEPKa: IUCKYCCUU, TPEHUHT U, KPYTJIble CTOJIbI, cOOece10-
BaHMsI, YCTHBIE KOJJIOKBUYMBI U JIp.;

- C HCHOJb30BaHHMEM KoMIIbloTepa M crnenuaibHoro I10: pabota ¢
AIIEKTPOHHBIMU 00pa30BaTEIILHBIMU PECYpPCaMu, TECTUPOBAaHUE, pedeparsl,
KYpPCOBBIE ITPOEKTHI, IUCTAHLMOHHBIE ()OPMBI, €CIIH TIO3BOJISIET OCTPOTA 3pe-
HUS - Tpaduueckue paboThl u Ip.;

IpY BO3MOXHOCTH MUCbMEHHAs! POBEPKA C UCIOIb30BAHUEM pellbe(hHO-
TOUYEUHOU cucTeMbl bpaiiss, yBenndeHHoro mpudTa, UCIOIH30BAHUE CIIe-
UAJIbHBIX TEXHUYECKUX CPEJICTB (TU(PIIOTEXHUUECKUX CPEACTB): KOHTPOIIb-
Hble, rpaduyeckue padoThl, TECTUPOBAHUE, JOMAILIHUE 3aJaHUs], ICCE, OT-
4eThl U JIp.

C HapyuieHuem
ciryxa

- MMCbMEHHAas MPOBEpKa: KOHTPOJIbHBIE, TpaduuecKkre padboThl, TECTU-
poBaHue, JOMAILHKUE 3aJaHUsl, 3CCE, MIMCbMEHHBIC KOJUIOKBUYMBI, OTYETHI U
Ap-;

— C UCIOJIb30BAaHUEM KOMITbIOTEpA: paboTa C 3JIEKTPOHHBIMH 00pa3o-
BaTeJIbHBIMU pecypcamH, TECTHPOBAaHUE, pedepaThl, KypCOBbIE IPOEKTHI,
rpadudeckre paboThl, TUCTAHIMOHHBIE (POPMBI U JIp.;

IPpU  BO3MOKHOCTH YCTHasi IPOBEPKaA C UCIOJIb30BaHUEM CIELUATIBHBIX
TEXHUYECKHUX CPENICTB (ayIMOCPEJCTB, CPECTB KOMMYHHUKALIUH, 3BYKOYCH-
JUBAIOLIEH anmaparypsl U JIp.): JUCKYCCUU, TPEHUHTH, KPYTJIbIE CTOJBI, CO-
Oece0BaHus, YCTHBIE KOJUIOKBUYMBI H JIP.

C napymie-
HUEM

OTIOPHO-
JIBUTATEITLHOTO
amrmapara

- MMCbMEHHAas IPOBEPKA C UCIIOJIb30BAHUEM CHEIHAIbHBIX TEXHUYE-
CKUX CPEICTB (JIbTEPHATHUBHBIX CPEICTB BBOJAA, YMPABJICHUS KOMIIBIOTE-
POM H JIp.): KOHTPOJbHEIE, Tpaduueckue padoThl, TECTUPOBAHKE, JOMAIIIHUE
3aJjaHusl, Icce, MMCbMEHHbIE KOJJIOKBUYMBI, OTYETHI U JIp.;

- YCTHasl IPOBEPKA,  C UCIIOJIb30BAHUEM  CHEIHAJIbHBIX TEXHHUYE-
CKUX CpPEICTB (CPeACTB KOMMYHHKALIMHN): TUCKYCCUH, TPEHUHTHU, KPYTJIble
CTOJIbI, COOECEeI0BaHus, YCTHBIE KOJNIOKBUYMBI U JP.;

C MCIIOJIb30BaHUEM KOoMIbloTepa U crienuanbHoro [10 (anpTepHaTHBHBIX
CpEeICTB BBOJA U yIpaBieHUs] KOMIIBIOTEPOM H JIp.): paboTa ¢
AIIEKTPOHHBIMHU 00pa30BaTeIbHBIMH PECYpCaMH, TECTUPOBaHHE, pedepatsl,
KYpCOBBI€ ITPOEKTHI, FpapuuecKue paboThl, AMCTAHIIMOHHBIE
(dbopMbI IpeArnouTUTENbHEE 00yYarOIIUMCS, OTPAaHUYSHHBIM B ITEPE/IBIKE-
HUH U Jp.
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Ananranus npoueaypsl NpoBeeHUus: MPOMEKYTOYHOM aTTeCTAIUM /1JISl HHBAJIUI0B
u i ¢ OB3:

B xone nmpoBeaeHus MPOMEXYTOYHON aTTeCTAllUU TPETyCMOTPEHO:

- npeIbsBICHHE OOy4YaOIUMCS MEYaTHbIX M (WJIM) SJEKTPOHHBIX MaTepHUajoB B
dbopMax, afanTUPOBAHHBIX K OTPAHUYCHUSIM UX 30POBbS;

- BO3MOXXHOCTh I10JIb30BaThCsl MHAMBUAYAIBHBIMU YCTPOMCTBAMH U CpEACTBaMH,
MO3BOJISIOIIMMH a/IalITHPOBATh MaTepUAIIbl, OCYLIECTBIATh MPUEM H Tepenady HHPOpMaluu ¢
Y4€TOM UX UHAUBUIyalIbHBIX OCOOCHHOCTEH;

- YBEJIMYEHHUE MPOIOJDKUTEIILHOCTH MPOBEICHUS aTTeCTaLlUN;

- BO3MOXXHOCTh MPUCYTCTBUS ACCHCTEHTa M OKa3aHHUsI UM HEOOXOAMMON MOMOIIU
(3aHATH pabouee MECTO, IEPEIBUTATHCS, TPOYUTATH U OOPMUTH 3aJaHKE, OOMIATHCS C MPEINoia-
BaTeseM).

@DopMBI MPOMEKYTOUHOH aTTECTAlUH IS MHBAIUAOB U Uil ¢ OB3 NOKHBI yYUTHIBATH WH-
JTUBHIYyAIbHBIC U TICUXO(PHU3NYECKHE 0COOCHHOCTH oOydarorierocs/ooydaromuxcs mo AAAAO-
[TOIT BO (yctHO, mCBMEHHO Ha Oymare, MMCbMEHHO Ha KOMITbIOTEpE, B (hOpME TECTHPOBAHUS U
T.IL.).

CrnennanbHbie ycJI0BHs, 00ecnieunBaeMble B IpoLecce NpenojaBaHus JMCIHIIIMHBI
Cmyodenmul ¢ HapyuwieHUAMU 3DEHUA

- IpeJ0CTaBlIeHHEe 00pa30BaTEIBHOTO KOHTEHTAa B TEKCTOBOM 3JIEKTPOHHOM (hop-
Mare, M03BOJISIOLIEM NEPEBOJUTD IJIOCKONEUATHY0 HH(OPMALMIO B ayIUAIbHYIO MJIM TaKTHJIb-
HYyI0 (opmy;

- BO3MO>KHOCTb MCIIOJIb30BaTh UHIUBU/yalbHbIE YCTPOICTBA U CPEICTBA, MO3BOJIS-
IOLIME AN TUPOBATh MaTepUalbl, OCYIIECTBIIATh MPUEM U Iiepeaady HHPOpMAaLUU C y4EeTOM HH-
JUBUIYalIbHBIX OCOOEHHOCTEN U COCTOSIHUSL 3/10POBbsS CTYJICHTA;

- [IPEIOCTABIEHUE BO3MOXKHOCTH IPEJKYPCOBOTO O3HAKOMJIEHUSI C COJEp KaHHEM
y4eOHOH IUCHUIUIMHBI M MaTepUaIoM IO Kypey 3a CUET pa3MelleHus MH(OopMaIMK Ha KopIiopa-
TUBHOM 00pa30BaTeIbHOM MIOPTAJIE;

- MCIIOJIb30BaHUE UYETKOTO M YBEJIIMYEHHOI'O MO pasMmepy pu@Ta U rpapuvecKux
00BEKTOB B MYJIbTUMEIUWHBIX MTPE3CHTALMSIX;

- HCIIOJIb30BaHNE HHCTPYMEHTOB «IYIay, «IIPOKEKTOP» MpU paboTe ¢ UHTEPAKTUB-
HOM JOCKOM;

- 03BYYHMBaHHE BU3YyalbHOI MH(OpPMALNH, TPEICTABICHHON 00yUYalomMUMCs B X0/€
3aHATHH;

- oOecrnieyeHre pa3AaToOuHbIM MaTepUalIoM, 1yOIUPYIOLIUM HHPOPMAIIUIO, BBIBOAM-
MYIO Ha 9KpaH;

- HaJIM4YMe MOJAMUCEH U OMMCAaHUsS y BCEX UCIONb3YEMBbIX B Ipolecce 00yueHHsl pu-
CYHKOB U MHBIX I'papuecKkux 0ObEKTOB, UTO JAET BOZMOKHOCTh IEPEBECTH MMCbMEHHBIN TEKCT B
ayJAuabHbIN,

- o0ecrieyeHre 0cCo0Or0 PEYEeBOr0 peXHMa MPENoAABAHUA: JIEKIUH YHTAIOTCS
IrPOMKO, pa300pUMBO, OTUETIINBO, C MMay3aMU MEX/1y CMBICIOBBIMU OJI0KaMU MHpOpMaIum, odec-
NIEYNBACTCSd WHTOHUPOBAHME, TIOBTOPEHHE, aKIICHTUPOBAHHE, MPOPHUIAKTHKA PACCEUBAHUS BHU-
MaHUs;

— MUHHMMH3AIMS BHEITHETO ITyMa M OOECIeYeHUe CIIOKOWHOW ayauaibHOW 00CTa-
HOBKU;

- BO3MOXXHOCTh BECTH 3alKCh yueOHOW MH(OpMalMU CTyJeHTaMH B YAOOHOU Juist
HUX ¢opme (ayauanbHO, ayJMOBHU3YyallbHO, HA HOYTOYKe, B BUJI€ IOMETOK B 3apaHee MOJIrOTOB-
JICHHOM TEKCTE);

- YBEJIMYEHHUE JI0JI METOJOB COLMAIBbHON CTUMYISIMU (oOpallleHue BHUMAaHMS,
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aneyuIALys K OTPaHUYEHUSIM 110 BPEMEHH, KOHTAKTHBIE BUJIbI pabOT, TPYIIIOBbIE 3aaHUs U JIp.)
Ha NMPaKTHYECKUX U TaOOPAaTOPHBIX 3aHATHIX;

MUHHMH3UPOBAHUE 33 JaHH, TPEOYIOINX aKTHBHOTO UCIIOJIB30BAHUS 3PUTEIILHOM TAMATH U 3pH-
TEJIbHOI'O BHUMAHUS;

IPUMEHEHHE TIOATAIMHONW CHCTEMBI KOHTPOJIsI, 00JIee YaCThlii KOHTPOJIb BHITIOJIHEHUS 3aJaHHi 115
CaMOCTOSITENIbHON PaOOTHI.

Cmyoenmul ¢ HaAPyWEHUAMU OROPHO-08U2AMEIbHO20 Annapama
(MaJI0MOOMJIbHBIE CTYAE€HTbI, CTY/IEeHThl, MMeIoIie TPYAHOCTH NepeABUKEeHHUs U NMaT0J10-
THI0 BEPXHUX KOHEYHOCTE)

- BO3MOXHOCTb MCIIOJIb30BaTh CHEIMAIbHOE MPOrpaMMHOE OoOecleyeHne U Crelu-
aIbHOE 000pYIOBaHHME W TO3BOJISIONIEE KOMIIEHCHPOBATh JBUTATEIILHOE HapylleHHe (KOJIACKH,
XOJYHKH, TPOCTH U Jp.);

- IPEJOCTABIEHUE BO3MOKHOCTH IIPENKYPCOBOIO O3HAKOMIIEHUS C COJEPKAHUEM
y4eOHOH TUCIMITIMHBI U MaTepHajIoM IO Kypcy 3a CuéT pa3MelleHus MHopMaluy Ha Kopropa-
THUBHOM 00pa30BaTeIbHOM IIOPTAJIC;

- IPUMEHEHHE JONOTHUTENIBHBIX CPEICTB aKTUBU3ALUU MPOLIECCOB 3alIOMUHAHUS U
OBTOPEHMUS;

- OII0pa Ha OINpEeIeTICHHbIE U TOUHbIE OHATHS;

- MCIIOJIb30BaHUE JJIsl WILTIOCTPALIMU KOHKPETHBIX IPUMEPOB;

- IPUMEHEHHE BOIIPOCOB U1l MOHUTOPHHTA TOHUMaHUS;

- paszieneHue n3y4aeMoro MaTepuasia Ha HeOOJIbIINe JOTHIeCKUe OJIOKH;

- yBEJIMYEHHUE JI0JU KOHKPETHOTO MaTepuaa 1 coOtoAeHre PUHLIKIIA OT MPo-
CTOTO K CJIO)KHOMY IIpU OOBSCHEHUU MaTepUaa;

- HaJIn4Me 4ETKOM CUCTEMBI U aJITOPUTMA OpPraHU3allluy CaMOCTOSTENbHBIX PadoT U
IIPOBEPKU 3aJjaHU ¢ 00s3aTeIbHON KOPPEKTUPOBKOM 1 KOMMEHTapUSIMU;

- YBEJIMYEHHUE JI0JIM METO/I0B COLIMATIbHON CTUMYJIALUU (0OpallieHe BHUMaHUs, afl-
HEJSIIMS K OTPaHUYEHUSIM 110 BPEMEHHU, KOHTAKTHbBIE BUbI padOT, TPYIIOBbIE 3a/1aHus 1p.);

- obecrieyeHne OeCpensITCTBEHHOIO JIOCTYyIa B IOMEIIEHUS, a TakkKe IpeObIBaHMs
HUX;

- HaJINYMe BO3MOXHOCTH MCIIOJIb30BAaTh MHAMBHUYAJIbHBIE YCTPOWCTBA U CPECTBA,
MO3BOJIAIOIINE 00ECTIEUUTh pealn3aliio SPrOHOMUYECKUX PUHIMIIOB U KOMPOPTHOE MpedbIBa-
HHUE Ha MECTE B TEYEHHUE BCEro nepuojia yu€os! (MoACTaBKHU, ClIeUalIbHbIE OAYIIKH U Jp.).

CTyaeHTBI ¢ HAPYLICHUSIMH CJIyXa (Tiryxue, caadoc/blmanme, o3 IH00rJI0OXIINe)

- IpeJocTaBlIeHue 00pa30BaTEIbHOTO KOHTEHTAa B TEKCTOBOM 3JIEKTPOHHOM (hop-
Mare, MO3BOJISAIOIIEM NIEPEBOIUTH ayAHATbHYIO (POPMY JIEKLIMH B IUIOCKONEYATHYIO MH(OpMAaIHIo;

— HaJM4Ke BO3MOKHOCTH MCIIOJIb30BaTh MHINBHyaJIbHbIE 3BYKOYCHINBAIOIINE YCTPOM-
CTBa U CypAOTEXHUUECKUE CPEACTBA, O3BOJIAIOIINE OCYIIECTBIATH MPUEM U iepeaady nHdopma-
IIUH; OCYLIECTBIATh B3aUMOOOPATHBII NEpeBOJI TEKCTOBBIX U ayAnodaiinoB (OIOKHOT JUIs pede-
BOT'O BBOJIa), a TAK)KE 3aIlMCh U BOCIIPOU3BEACHUE 3pUTEIIbHON HHPOPMAIIUH.

— HaJM4Me CHUCTEMBbI 3a/laHui, 00ECIeunBaOIINX CUCTEMaTH3allli0 BepOaIbHOIO MaTe-
pHaia, ero cXeMaTu3alulo, NepeBo B TaOIHIIbI, CXEMBbI, OTIOPHBIE TEKCTHI, IIOCCAPUIL;

—  HaJM4ue HarJIJHOTIO COMPOBOXKIACHUS N3y4aeMOro MaTepuaia (CTpyKTypHO-JIOruye-
CKHE CXEMBbI, TaOIHUIlbl, TpauKu, KOHIIEHTPUPYIOMHKE U 00001Iaronye nHPOPMAIIHIO, OTIOPHBIC
KOHCIIEKTBI, pa3aTOYHbIi MaTepuan);

—  HajMyue 4€TKOW CUCTEMBbI M aJITOPUTMa OPraHU3aIMH CaMOCTOSTENbHBIX padoT U Mpo-
BEPKU 3aJ]aHui ¢ 00s3aTeNIbHON KOPPEKTUPOBKON 1 KOMMEHTapHSIMH;

— o0ecrieueHne MPAKTHKU OINEPEKAIOIIEr0 YTEHMsI, KOT/Ia CTYIEHTHI 3apaHee 3HaKo-
MSTCS ¢ MAaTEPHAJIOM U BBLACISIOT HE3HAKOMbBIE M HETIOHSATHBIE CJIOBA U (DparMeHTHI;
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—  0COOBIH peueBoii pexkxuM paboThl (0TKA3 OT TMHHBIX (Ppa3 U CIOKHBIX MPEATIOKESHUH,
XOpOoIIas apTUKYISILNSA; YETKOCTh U3JI0KEHHUS, OTCYTCTBHUE JIMIIHUX CJIOB; OBTOpeHHE ¢paz 0e3
U3MEHECHHS CJIOB M TIOPS/IKA MX CIICIOBAHUS, 00CCIICYCHUE 3PUTEIILHOTO KOHTAKTa BO BPeMs TO-
BOpPEHHS U 4yTh 0oJiee MEJICHHOTO TeMIIa PEYH, UCTIOIb30BaHUE €CTECTBEHHBIX JKECTOB U MH-
MUKW );

— 4€TKOoe COOJIIOJICHHE alrOPUTMAa 3aHATHUS M 3aJlaHUi I CAMOCTOSTEIBHON paboThI
(Ha3pIBaHME TEMBI, TOCTAHOBKA LIE€JIH, COOOIIEHHUE U 3alKCh TUIaHA, BBIICJIEHUE OCHOBHBIX MOHS-
TUH U METOJIOB UX W3YUCHHUS, yKa3aHUE BUJIOB JESATEIHHOCTH CTYJCHTOB U CIIOCOOOB MPOBEPKU
YCBOEHHSI MaTepualia, cJoBapHas padora);

—  coOmroieHne TpeOOBaHMM K MPEAbSIBISIEMBIM Y4eOHBIM TeKcTaM (pa3OUBKa TEKCTa HA
YacTH; BBIJICJICHHE OTIOPHBIX CMBICIIOBBIX ITYHKTOB; UCIIOJIb30BaHUE HATJISIHBIX CPE/ICTB);

- MUHHMH3ALUS BHEITHUX IITYMOB;

— TPEIOCTaBIICHUE BO3MOXXHOCTH COOTHOCHUTH BEpPOATbHBIN M TpapUuecKUuil MaTepHual;
KOMIIJIEKCHOE HCIIOJIb30BaHUE MHCbMEHHBIX M YCTHBIX CpPEICTB KOMMYHMKAIMU TpH pabore B
rpyIIe;

— COYETaHME Ha 3aHATHUSAX BCEX BHJIOB PEUEBOW ACATEIBHOCTH (TOBOPEHUS, CIAYIIAHUS, YTCHHS,
MUCHhMa, 3PUTEIIBHOTO BOCIIPUSITHSI C JIUIA TOBOPSIIETO).

CTyaeHTBI ¢ IPOYMMHU BUIAMHU HAPYIIEHU I
(AT ¢ HapyieHUsIMH peyH, 3200/1eBaHNsl JHTOKPUHHOM, IEHTPAJIbHOH HEPBHOI U cep-
AEYHO-COCYAMCTOM CHCTEeM, OHKOJIOTHYeCKue 3200/ 1eBaHN )

— HaJM4Ke BO3MOXKHOCTH HUCII0JIb30BaTh HHIUBUAYAIbHbIE YCTPONHCTBA U CPEACTBA, 1103~
BOJISIFOLIME OCYILECTBIIATh MPUEM U Tiepeiady HHPOpMaLUY;

— HaJIWYMe CUCTEMBI 3aJJaHUi, 00eCIIeYHBAOLINX CUCTEMATHU3alLlI0 BepOaIbHOTO MaTe-
puana, ero cxeMaTu3aluio, IEPEeBO/] B TAOIHIIbI, CXEMBI, OTIOPHBIE TEKCTHI, IJI0CCAPHIL;

—  HaJIMYME HAIJISTHOTO COIPOBOXKJIEHUS U3y4aeMOr0o MaTepuaa;

—  HajMuue YETKON CHCTEMBI M aJIrOpUTMA OPraHU3alUN CAMOCTOATENbHBIX PaOOT U
IIPOBEPKU 3aJjaHUi ¢ 00s3aTEIbHON KOPPEKTUPOBKOM 1 KOMMEHTapUSIMU;

— o0ecrieueHne MPaKTUKHU ONIEPEKAIOIIEro YTEHHUs, KOT1a CTYACHTHI 3apaHee 3HaKO-
MSTCSI C MAaTEPUAJIOM U BBLIEISIOT HE3HAKOMBIE M HETIOHATHBIE CJI0BA M (DparMeHTHI;

— MpPeNoCTaBJIEHUE BO3MOKHOCTH COOTHOCUTH BepOaibHBIN U IrpaduuecKuil MaTepua,
KOMIUIEKCHOE UCIIOJIb30BaHUE MMCbMEHHBIX U YCTHBIX CPEJCTB KOMMYHHUKAIIMH ITPH padoTe B
IpyIIIe;

— COYeTaHHUE Ha 3aHATHIX BCEX BUJIOB PEUEBOM JESATEILHOCTH (TOBOPEHHUS, CIYLIAHUS,
YTEHMS], IUCbMA, 3pPUTEILHOTO BOCIPUSITHS C JIMIIA TOBOPSIILIETO);

— MpeocTaBlIEHUE 00pa30BaATEILHOIO KOHTEHTA B TEKCTOBOM 3JIEKTPOHHOM (hopMmarte;

— MPEJOCTaBIEHUE BO3MOXKHOCTH MPEAKYPCOBOIO 03HAKOMIICHUS C COJAEPKAHUEM yuel-
HOM IMCLUIUIMHBI U MaTEPHAJIOM TI0 KypCy 3a CUET pa3MellleHus: HH(popMaluu Ha KOPIIOPaTUBHOM
0o0pa3oBaTeIbHOM NOPTAJIE;

— BO3MOYKHOCTh BECTH 3allUCh Y4€OHOH MH(OPMAILUHM CTYJIEHTaMU B yJOOHOW I HUX
(bopme (ayauanbHO, ayAHOBU3YaIbHO, B BUJIE [IOMETOK B 3apaHee MOATOTOBIEHHOM TEKCTE).

— TMPUMEHEHHE O3TATHONW CUCTEMbI KOHTPOJIS, O0JIee YacThIil KOHTPOJIb BHIIOJHEHUS 3a-
JAHUN JJ151 CAMOCTOSITETIbHOM paboTHhl,

— CTUMYJIMpPOBaHHE BBIPAOOTKM Y CTYJCHTOB HaBBIKOB CaMOOPTIaHM3ALUU U CaMo-
KOHTPOJIS;

— HaJM4ue nays JUlsl OTAbIXa U CMEHBI BUJIOB JIEATEILHOCTH 10 X0y 3aHATHUS.
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