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JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceaHuu Kapeapsl XUMUU

[Iporokom ot 20 . Ne
3aB. kadenpoii H.JI. Menssauk

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojy Ha 3acefanuu Kapeapsl XuMHUU

[Iporokonm ot 20 1. Ne

3aB. kadeapoii H.JL. Mensnuk

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM TroJly Ha 3acefanuu Kapeapsl XuMHUU

IIporokom or 20 . Ne
3aB. kadenpoii H.JI. Mensauk

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl XuMHH

IIporokom or 20 . Ne
3aB. kadenpoii H.JI. Mensauk

PaGouas nmporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM TOJTy Ha 3aceaHuu Kageapsl XUMUU

[Iporokom ot 20 1. Ne

3aB. xadenpoit H.J1. Mensnnk




1 Lean ocBOeHMS TUCHUIIIIMHBI (MOIYJIA)

dbopMupoBaHUEe 3HAaHU 1 HABBIKOB B 00JIaCTH COBPEMEHHBIX METOJIOB
KaueCTBEHHOT'0 U KOJIMYECTBEHHOI0 XMMHYECKOI0 aHaJIM3a BEIECTB, MAaTEPHAJIOB U
00BEKTOB OKpY’KaloIIel Cpeibl; YMEHHIO TPAaMOTHO BBIOMPATh METO] aHau3a, Hanbosee
MIPUTOAHBIN 715 MOTyYeHHs] THPOPMAIMH O KAY€CTBEHHOM M KOJIMYECTBEHHOM COCTaBe
KOHKPETHOT'0 00BEKTa UCCIIEIOBAHMIA; TOYYSHHUIO HABBIKOB IPAKTHUECKOI pabOThI B
AHAIUTUYECKUX Ja00paTOPHUSAX MO KOHTPOJIIO TEXHOJIOTHYECKON AUCHUILIMHBI IPOM3BOICTBA.

2 MecTo JUCUMILIIMHBI (MOIYJIs]) B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

JuctumnimHa AHATUTHYECKast XUMUST BXOJUT B 00s13aTENIbHYIO YacTh y4eOHOTO TUTaHa
00pa3zoBaTeNbHON MPOTPAMMBI.

JIist u3y4deHwus! TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMEHUS, BIAJCHHS),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUEHUS AUCIUILUINH/ MPAKTUK:

OO61as 1 HeopraHuYecKask XUMHUS

3nanus (yMEHHUs, BIAJICHUS ), TOJIYYCHHBIC IPU U3YYCHUU JAHHOM JTUCIUTLITUHBI
OyayT HEOOXOIMMBI JJIsI U3YICHUS TUCITUILTAH/TIPAKTHK:

Heoprannueckuii cuaTes

®du3nueckas U KOJUIOUIHAS XUMUS

DU3UKO-XMMHUUYECKHE METO/IbI aHAJIN3a

XHUMHS OKPYXKAIOIIEH Cpebl

O61mas »Kosorus

[Ipou3BoaCTBEHHAS — IPEITUIIIIOMHAS TIPAKTUKA

CoBpeMeHHbIe TPOOJIEMbI XUMHUECKOTO 00pa30BaHus

[Ipuknagnas xumus

Oprannyeckuii CHHTE3

Meroarka peleHns pacyeTHBIX 3a/1a4 10 XUMHUHU

OCHOBBI OpraHu3allid BHEYPOUHOH AESATENBHOCTH 110 XUMHUHU

Pemienue 3a1a4 MOBBIIEHHON CJI0KHOCTH IIKOJIBHOTO Kypca OMOJIOTUH

3 Komnerenuun odyuarouierocsi, popmupyembie B pe3yJibTaTe 0CBOEHUS

AUCUMIUTUHBI (MOIYJIs1) M IIAHUPYeMbIe Pe3yJIbTaThl 00y4YeHus

B pe3ynbraTe 0CBOGHUS TUCHUIIIMHBI (MOYJs) «AHAIMTHYECKAs XUMHUS»
o0yyaromuiics 10JKeH o0s1afaTh CIEAYIOIMMI KOMIIETEHIMSMU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTop JOCTHIKCHUA KOMIICTCHIINN

YK-1 CniocobeH ocymiecTBIsATh MOUCK, KPUTUYECKUI aHAIN3 U CUHTE3 UH(OPMALINH,
MPUMEHSITh CUCTEMHBIN NOJIXOJ JIJIsl pEHISHMsI TOCTABJIEHHBIX 3a]a4

YK-1.1 AHanu3upyeT 3a1auy, BbleNss ee 0a30BbIe COCTaBIISIIOIINE,
paccMmaTpuBaeT M MpejiaraeT BO3MOKHbIE BAPUAHThI PEIICHUS
MMOCTaBJICHHON 3a7a4H, OIIEHNBAs NX JOCTOMHCTBA M HEJOCTATKH

YK-1.2 Ornpenenser, MHTEPIPETHPYET U paHKUPYyeT HHPOPMAIIUIO, TpeOyeMyto
JUTSL PEIICHUS TTOCTABIICHHOW 3a/1a4M; OCYIIECTRIISICT MIOMCK UH(POPMAITUU
10 Pa3JIMYHBIM THITaM 3aITPOCOB

YK-1.3 [Tpu 06paboTke HHPOPMALIUU OTIINYAET (PAKThl OT MHEHU,
UHTEpIpeTalnii, OI[eHOK, OpMHUPYET COOCTBEHHBIE MHEHUS U
CYXJIEHUS], apT'yMEHTHPYET CBOU BBIBOABI M TOUKY 3pEHUS

OIIK-8 CriocobeH oCyIIeCTBIATh EAArornaecKyro AesITEbHOCTh Ha OCHOBE CIEITUATBHBIX
Hay4HbIX 3HAaHUU

OIIK-8.1 [InaHupyeTt u NpOBOAUT HAYyYHBIE UCCIIEJOBAHMSI B 00JIaCTH
NeIarOTMYECKON IeATEINbHOCTH




OIIK-8.2

Hcnonp3yeT criennanbHble HAYYHbIC 3HAHUS IS TOBBIIICHUS
7 (HEKTUBHOCTH MEIarOrHYeCKO IeITeIbHOCTH




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 6 3a4eTHBIX eAuHuI] 216 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTaKkTHast pabora — 171,6 akas. yacos:

— aynutopHas — 168 akaj. 4yacos;

— BHeayauTopHas — 3,6 akKaJ. 4acos;

— camocTosTenbHas pabota — 44,4 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

dopma aTTeCTaLMU - 3a4€T, 3a4ET C OLIEHKOU
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& ¢
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odopmiteHue 3amura
oT4era o n1abopaTopHO
nabopaTopHOH paboTh
pabote «OmnpeneneHue
- katnoHoB B cMecu | YK-1.1, VK-
1.3 5,6 aHaUTHYECKHE
CaMOCTOSITEIIBHOE PacTBOpPOBY. 1.2, YK-1.3,
TPYIIIB KATHOHOB. YacTHBIC 8 8 8,9 .
n3yueHue HayqHo | IIpoMexyTouHsbIit OIIK-8.1,
peakiyy. AHaJIu3 aHHOHOB o
- TEXHUYECKOU KOHTPOJIb IO TEME: OIlK-8.2
JIUTEPATYPBHI, «KauecTBeHHBIN
- MOJITOTOBKA K XUMHYECKU I
MIPOMEXKYTOYHOMY | aHanu3» (TeCTUPOB
KOHTPOJIIO aHue).
- oopmIieHHE 3amura VYK-1.1, VK-
1.4 KonuvecTBeHHBIN 6 8 39 0TYeTa 1o nabopaTopHO 1.2, YK-1.3,
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IIK-5.2, [TK-5.3
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-OCHOBHOE 1.2, YK-1.3,
MmeToA aHanu3a. KuciorHo- 10 10/611 3aganus Ne 2;
OCHOBHOE TUTPOBAHUE - THTPOBAHHCY. OIIK-8.1,
p Texymuii KOHTPOIIb OIIK-8.2
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o W MeToJ| aHaNun3a.
yaeOHOI
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HeuTpamm3anum (y
CTHBIN OTIPOC)
3ammra
- odopmrere 71ab0paTopHOIi
OTHeTa 10 paboTsL.
HaBopATOPHO «OKHUCTUTENBHO-
aGoTe: BOCCTAHOBHTENBHOC | yyv- | | e
1.7 OKHCIUTEIBHO- p o7 TUTPOBAHUEY. 12 S}K,-l 3
BOCCTaHOBHMTEIIEHOE 8/4U | 14/4U 4 1 Texyrmuit KOHTPOID 2, .3,
TUTPOBaHUE CaMOCTOSTENBHOE 110 TeMe OIIK-8.1,
p VI3YHCHHC «Pemokcumerpus» ( OTIK-8.2
METOIMYECKON 1 HAOKCHMETP
yueGHO YCTHBIH OMPOC U
pelieHue
AHTEPATYPH TEMaTHYECKUX
3aaHui)
3amura
- odopmrere 1a00paTOpHOI
OTHeTa 10 paboTsL.
1aGopaTOpHOI «Onpezenenne
aboTe: KECTKOCTH BOJIBI».
P o Tekyuuii KOHTPOIIb
1.8 OcanuTensHoe U CaMOCTOSTENbHOE 110 TeMe: VK-1.1, VK-
KOMIIEKCOMETDHUECKOE 14/6 | 24/5,2 10 53 HaVaCHIe «Kommnekconomer | 1.2, VK-1.3,
THTPOBaHNE b " u ' MeTo )I]/Iqe Kol 1 pudeckoe OI1K-8.1,
' ;66}[ oi TUTpOBaHUE» (YCTH OIIK-8.2
JIMTEPATYPHI; Lmeijnel:{(;ceﬂ
- MOATOTOBKA K p
pyGERHOMY TEMATHHECKHX
KOHTPOJTIO 3aj1aHui)
PyOesxHbIit
KOHTPOJIb TI0 TEME
Wroro no pazneny 68/10 | 84/15,2 16 444
n n
Hroro 3a cemecTp 32111 10 48/1}1512 16 63 sa0
Wroro no aucuuminuue 68/10 | 84/15,2 16 44.4 3a4er, 3a4eT ¢
1 1 OIIEHKOIM




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B nporiecce npenogaBanus AUCIUTUIMHBI «AHATUTHYECKAS XUMUS) TIPUMEHSFOTCS
TPaIUIIMOHHBIE U MHPOPMAIIMOHHO HACHIIIICHHBIC OTIEPEKAIOIINE TEXHOJIOTHH, a/ICKBaTHBIC
CaMOOpraHu3aIvK CTYJICHTOB B podeccroHaibHOM 00pa3oBanuu. B xone oOyueHus
OyAyIIUX CIIEIUATNCTOB HEOOXOIMMO HE TOJIBKO (hOPMUPOBATh KOHKPETHBIC 3HAHMSI, HO U
pa3BUBATh HABBIKK MPOGECCUOHATBLHON peIeKCHU, YMEHHE TIPOTHO3UPOBAThH COJICPKAHUE H
XapakTep uX OyayIel NesTeIbHOCTH C YYETOM HOBBIX COITHAIbHO-IKOHOMHUYECKUX PEaTHid,
BBIJIBUTATh HOBBIC IEJIM M 3a]1a41, JOPMHPOBATH BHICOKYIO MOTHUBAIIHIO K IIOCTOSSHHOMY
00y4YeHHIO U caMOOOPa30BAHMIO.

JIEKIIMOHHBIN MaTepuall 3aKpEIUIseTCs B X0e J1a00paTOpHBIX padoT, Ha KOTOPBIX
BBITOJIHSIOTCS] HHIMBH Iy IbHbBIE 3a/IaHUS 110 POoWAeHHOM Teme. [Ipu npoBeneHnm
71a00paTOPHBIX 3aHATHIA UCTIONB3YETCS METOJ] KOHTEKCTHOTO O0YYEHUSs, KOTOPBIN TTO3BOJISIET
YCBOUTH MaTEpUaII TyTEM BBISBICHUS CBSI3€H MEX1y KOHKPETHBIM 3HAHUEM U €T0
PUMEHEHHEM.

CamocrosTenbHas padoTa CTUMYJIHPYET CTYACHTOB K CAMOCTOSATEIIEHOM MPOpadoTKe
TEM B IIPOIECCEe TIOJTOTOBKH OTYETOB TI0 JIAOOPATOPHBIM pabOoTaM, PEHICHUI0 TEMATUIECKUX
3aJ]aHU{ ¥ TTOJATOTOBKH K PYOSIKHOW M 3aKTFOUUTEIILHON aTTEeCTalllH, T.€. CIOCOOCTBYET
Pa3BUTHIO HABBIKOB CAMOOPTaHHU3AINU M CAMOPETYTHPOBAHHUS.

CoBpeMeHHbBIE HHTEPAKTUBHBIE CPE/ICTBA ITO3BOJISIOT IKCIIEPUMEHTUPOBATH C HOBBIMHU
dopmamu koHTpOIsA. CTyeHTaM B X0/ 00y4eHHs HE00X0AMMO HCIIOIh30BATh CPEICTBA
UH(POPMALMOHHO - 00pa30BaTEILHON CPEJIbI.

6 YueOHO-MeTOoAM1YeCcKOe o0ecTieyeHrne CAMOCTOATEILHOH padoThl 00y4aroIuXxcst

[IpencraBieHo B npuoxeHuu 1.

7 OueHOYHbIE CPEeICTBA ISl NPOBEICHUsI IPOMEKYTOYHOM aTTeCTAIUN
[IpencraBneHsl B IPUIIOKEHUH 2.

8 YueOHo-MeToAUYecKOe M MH(OPMAINITUOHHOE O0ecTiedyeHHue TN CIIUTIIUHbI
a) OcHoBHas IMTEpaTYypa:
1. Ananutuueckas xumus : YueOnuk / Hatanbs iBanoBHa MoBuan, Paszus ['ycmanoBHa

PomanoBa, Taresna CepreeHa IopOynoBa [u ap.] ; Kazanckuil HalMoOHaNbHBIN
UCCIIEIOBATENIbCKUNA ~ TeXHOJIOTWYeckud  yHuBepcurer. - 1. - Mocka : 0OO0O
"Hayuno-uznarensckuit nieatp MHOPA-M", 2025. - 394 c. - (Cpennee npodeccrnoHaIbHOE
oOpasoBaHmue). - Cpennee poQeCCHOHAIEHOE obOpa3oBaHue. - URL:
https://znanium.ru/catalog/document?id=453652. - URL:
https://znanium.ru/cover/2169/2169779.jpg. - ISBN  978-5-16-020343-0. - ISBN

978-5-16-112910-4 (3:1eKTp. U3IaHUE).

2. AHanmuTHueckas XuMus : ydyeOHoe mocobue ans By30B / Anexkcanap VBaHoBud
AmnapueB, ['anuna KoncrantunoBHa Jlymenko, Tatesna IlaBnoBHa AnekcanapoBa, AHHa
AnexcanapoBHa KaszakoBa ; A. W. Anapues, I'. K. Jlynenko, T. Il. Anekcannposa, A. A.
KazakoBa. - 2-e uzn. - Mocksa : FOpaiit, 2023. - 107 c. - (Bsiciiee obpazoBanmue). - URL:

https://urait.ru/bcode/514150 (mara oOparieHus: 29.09.2023). - URL:
https://urait.ru/bcode/514150. URL.:
https://urait.ru/book/cover/1273AACB-8BD3-492A-80CA- A4CA9A968ABO - ISBN

978-5-534-07837-4.

0) /lonoJiHUTEIbHASA JINTEpATypa:



1. BacrokoBa A. T. Ananutudeckas xumus : YueOonuk / AuHa TumodeeBna Bacrokona,
Mapuna JImutpueBna Bepensmuna ; Poccuiickuii OHOTEXHOJIOTHYECKHH YHHUBEPCUTET
(POCBUOTEX). - Mockaa : U3narenscko-ToproBas koproparus "lamkos u K", 2022. - 155 c. -
BO - Bakamaspumar. - URL: https://znanium.com/catalog/document?id=421269. - URL:
https://znanium.com/cover/1922/1922282.jpg. - ISBN 978-5-394-04723-7.

2. Mensanuk, H. JI. Cnextpodoromerpust B YD, Bugumoit u MK obnactsx :
npaktuky™m / H. JI. Mensuuk, E. B. Tapactok ; MarHuTOropckuii roc. TeXHUYECKHUN YH-T UM.

I'. . HocoBa. - Marautoropck : MI'TY um. I'. W1. Hocoga, 2019. - 1 CD-ROM. - 3armn. ¢
TUTYIL. 3kpana. - URL : https://magtu.informsystema.ru/uploader/fileUpload?
name=3851.pdf&show=dcatalogues/1/1530271/3851.pdf&view=true (mara
o6panenunsn05.09.2022). - MakpooOBbeKT. - TeKCT : 3JeKTpOHHBIN. - CBEACHUS JOCTYITHBI

takke Ha CD-ROM.

3. AnapaeB A. V. Ananutudeckas Xxumus : yaeoHoe rmocooue / A. M. Anapues ; AtiapHeB
A. N. - Hoocubupck : HI'TY, 2021. - 92 c. - VrBepxkueHo PemakiimoHHO-H31aTEIBCKUM
COBETOM YHUBEPCHUTETA B KauecTBe yueOHoro nocodus. - Kaura u3z kowtekmun HI'TY - Xumust. -
URL: https://e.lanbook.com/book/216272. - URL:
https://e.lanbook.com/img/cover/book/216272.jpg. - ISBN 978-5-7782-4423-8.

4. AHanuTthueckas Xumus. TUTpUMETPHUUECKHUE U TPAaBUMETPUUECKUE METOIbI
aHanu3a : yuebHoe nocobue / . A. Bapnamosna, H. JI. Kanyruna, JI. I'. Konsaa [u ap.] ;
MI'TY. - Marautoropck: MI'TV, 2016. - 1 anektpon. ont. guck (CD-ROM). - 3ari. ¢
tutyi. skpana. - URL: https://magtu.informsystema.ru/uploader/fileUpload?
name=2564.pdf&show=dcatalogues/1/1130366/2564.pdf&view=true (nata obpaieHus:
05.09.2022). - MakpooOBeKT. - TekcT : aneKTpoHHbIN. - CBeieHus A0CTYHbI Takke Ha CD-
ROM.

5. 3BecTus BhICHINX Y4eOHBIX 3aBeleHUN. XUMUSA U XUMHYECKast TEXHOJIOTHSI:
HayyHO-TexHHueckui xypHan — ISSN 0579-2991.

B) MeToanueckue yKazaHus:

1. Bapnamosa, 1.A. Cpeznctsa uzmepenuil. KanuOpoBaHue aHaIMTHYECKON MEPHOI
HOCY/Ibl: METOAMUYECKUE YKa3aHUs K J1JaOOpaTOpHOM paboTe Mo JUCHUIUIMHAM
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4. Bapnamosa, . A. Kuc10THO-OCHOBHOE TUTPOBAaHUE: METOJUYECKHUE YKA3aHUS K
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9 MarepuajibHO-TeXHUYECKOe ofecniedeHne JUCHUIIMHBI (MOLYJIs1)

MatepuaabHO-TEXHHYECKOE 00€CTICUCHHE TUCITUTUINHBI BKITFOYACT:

1. YueOHbIe ayAuTOpUH ISl POBECHUS 3aHATUH JICKIIMOHHOTO THIIA.

OcHarieHue ayIuTOpUH: MyJbTUMEIMHHBIC CPEJICTBA XpaHEHUs, TIepeaadn 1
MpeACTaBICHHUS HHHOPMAITHI

2. YueOHbIe ayIUTOPUH TS TIPOBEICHUS JTA0OPATOPHBIX 3aHATHN, TPYIIIOBBIX U
WHIUBUTYaJIbHBIX KOHCYJIbTAIIHA.

OcHarmenue aynutopun: Harmsaeie MmaTepuaibl: TaOJIUIBI, CXEMBI, TUTAKATHI.

3. [TomernieHus 1y1si CAaMOCTOSATEIBLHOM pabOThI 00YJArOIITHUXCS.

OcHarnienue ayauropun: Ilepconansusie kommnbroTepsl ¢ maketom MS Office,
BBIX0JIOM B IHTEpPHET M C TIOCTYIIOM B 3JICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeIIbHYIO
Ccpeny YHHUBEPCHUTETA

4. [Tomemienus A XpaHeHUs! U MPOPHIAKTUYECKOTO 00CITYyKUBaHUS y4€OHOTO
000pyIOBaHUS.

Ocnamenue ayautopun: Cremnaxu, ceiidpl st XpaHeHUs yueOHOro 000py10BaHus.
WNHcTpyMeHTHI U1 peMOHTA JIabopaTOPHOTo 000PyA0BaHUS.
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6. YueOHO-MeTOoauYeCKoe o0ecneyeHne caMoCTOsATeIbHOI padoThl 00y4a0IIMXCS

CamocrosTenbHas pabota o0ydaromuxcs oapa3iesieTcsl Ha ayAUTOPHYIO, KOTOpasi MPOXOIUT
BO BpeMsi JTaOOPATOPHBIX 3aHATHH M Ha BHEAYJUTOPHYIO, MPOXOMSINYID BO BpeMs TOJITOTOBKU
CTYJICHTaMHU OTYETOB MO JaOOPaTOPHBIM 3aHITHUSIM, BBIMOJIHEHHS JOMAIIHUX 3aJaHUM, MpoBeIcHHE
aHaITM3a, MOJTyYCHHBIX PE3yIbTaTOB U MOJITOTOBKHU K TEKYIIEMY U PYOEKHOMY KOHTPOJIIO.

AynuTtopHas caMOoCTOsTeNIbHas paboTa 00y4aroIUXCs MPEANOIaracT MPoBeIeHUE TEKYIIEro 1
pyOeKHOTO KOHTPOJIsA. TeKyIuii KOHTPOJIb IPOBOJAUTCS TI0 TEME JIA0OPATOPHOTO 3aHATUS M BKIIOYAET
YCTHBIH OIIPOC CTYIEHTOB C 0053aTEIBHBIM OOBSICHEHUEM, MTOMYICHHBIX JaHHBIX SKCIIEPUMEHTA, CXOAUMOCTH H
BOCIPON3BOIMMOCTH PE3YJIBTATOB C 3apaHee 3aJaHHBIMH ITapaMeTpaMu, a TaKkkKe [PELyCMATPUBAET PELICHUE
CTYJICHTAMH TEMATHYECKHX 3aJaHWii, KPOME TeX, KOTOphIe OBbLIM BBIHECEHBI B JOMAIITHIOW PaboTy.
PyOexHblii KOHTPOJIb MPOBOJUTCS B BUAE TECTUPOBAHHUSA MO KAXKIOMY paslelny AUCHUIUIMHBL Tectsl
BKJIIOYAIOT TEOPETUYECKHE M NMPAKTHYECKUE 3aJaHusl, OTBETHl Ha KOTOpPBIE TPEOYIOT IIyOOKOrO HMOHMMAaHUS
W3YyYEHHOT0 Marepuana. TecThl MOCTPOeHbI eNMHO00Pa3HO M BKIIOYAIOT, B TOM YMCIIe TEMaTHYECKUE 3aa4H, K
Ka)XIOMY BOTIPOCY TpeJiaraeTcs 4eThlpe BapHaHTa OTBETOB, CPEIN KOTOPBIX OJMH MPaBHIbHBIN. MakciuManbHOe
KOJIMYECTBO GAILIOB 110 TF0OOMY BHIY KOHTPOJISL cocrasisieT - 10.

JdomaniHue 3a1aHUs BBINOJHAIOTCH 110 TEMaM:

1. BecoBoii MeTo;
2. Meron HelTpamu3amu.

Jdomamnee 3aganune Ne 1 o teme: «BecoBoit meton »

1. PaccuuTaiiTe MUHMMAJbHYI0 HAaBECKY TEXHHUECKOTO XJiopuzaa Oapus, comepxkamiero 10% Ba, ans
onpexaeneHus ero B Bujae BaSO,.

2. Kakoit 06bem 4%-noro pactBopa (NH;),C,0,-H,O Tpebyercss B3STh AJsl OCaKACHHS KadblUS U3
pacTBOpa XJIOPUAA KAJIbLHSL, B KOTOPOM coaepkUTCs 0kojo 0,05 r nOHOB KanbLus?

3. V3 HaBecku TexHHYECKOTo Cynbduaa Harpus Maccoii 0,3000 r mociie okucieHus cyabhuaa 10 cyiibdara
momyammn 0,8250 r BaSO,. Paccumraiite maccoBbie momu cepbl W Cyidbpuaa HATPUS W CPaBHUTE HX C
TEOPETUICCKUM COJICPIKAHHUEM.

4. U3 narecku pochopura maccoii 0,2350 r momyumnu 0,2711  CaSO,4 u 0,1693 r Mg,P,0. Beruucnure
Mmaccosbie oy Ca0 u P,Os B pocopurte. [TepecunTaiite pe3ysibTaThl aHAIM3a Ha a0COIIOTHO CYX0O€ BEIECTRO,
ecnu pocdoput conepxur 5,42% Bnaru.

4. YcranoBute GpopMyiy COeTUHEHUS, €CIH TOTyUSHBI CISAYIONINE PEe3YIbTaThl DIEMEHTHOTO aHanu3a: Fe
—63,64%, S — 36,36%.

JomamHee 3aganue Ne 2 o Teme: Meron HelTpann3zanun

1. Beoruucnure MOJSIPHBIE MAaCChl KBUBAJICHTOB KUCIIOTHI, OCHOBAHUS U COJIM B CIICAYIOIICH peakuuu:
3 H3PO4 +3 Ca(OH)z = Ca3(PO)4 +6 Hzo

2. Ckonpko MUILTHIUTPOB 96% pacTBOpa cepHOW KUCIOTHI (TIOTHOCTBIO 1,84 T/MiT) HEOOXOAUMO ISt
npurotoBienus 100 mn 0,5 H pacTBopa KUCIOTHI? BeIuncInTe TUTP STOTO pacTBOpA.

3. Ckonbpko rpaMMoOB KapOOHaTa HaTpuUsl COAEPXKUTCS B PacTBOpE, €CIM Ha HEHUTPAIM3ALMIO €ro 0
ruapokapbonaTa Hatpus pacxoayercs 20 mi 0,1 H pacTBopa CONSTHON KUCIOTHI?

4. Hasecky 0,2132 r kapboHaTa KanbIus pacTBOPHIX B 50 MII pacTBOpa COJISTHONW KUCIOTHI C TUTPOM IO
Kanbnio Trcyca = 0,003068 r/mn. Ckonmbko mn 0,14 H pacTBOpa THMApOKCHAA HAaTpus MOTpeOyeTrcs UIs
HEeHTpanu3aiy N30bITKA KUCIOTHI?

5. Paccunraiite pH pacTtBOpa, momydeHHOro mpu TUTpoBaHuH, Koraa k 20 ma 0,2H pacTBOpa CONSTHON
KHACIOTHI puanTo: a) 17, 0) 20 u B) 21 mu 0,2 H pacTBOpa ruApoKcHAa HATpus?

Bonpoch! a1 MOATOTOBKM K TEKYILIEMY KOHTPOJIO MO TeMe «KoInyecTBEHHBI XUMUYECKUN
aHanus. ['paBumeTpusi»:

1. CyIHOCTb rpaBUMETPUYECKOTO aHAIH3A.
2. OcCHOBHBIE 3Tallbl FPABUMETPUYECKOTO aHAIH3A.
3. Ocaxaemasi 1 rpaBUMETpHUECKast opMa OCAIKOB.



4, Brruucnenus B rpaBuMeTprueckoM aHanuze. [ paBuMerpudeckuii haxkTop.
S. [IpuMeHeHne BECOBOro METO/Ia Ha MPAKTHUKE.

Bonpocsk! U1 TOATOTOBKY K TEKYIIIEMY KOHTPOJIIO TI0 Teme: «KHCIIOTHO-OCHOBHOE THTPOBAHUE)

1. Kako# 3aK0H JIeXUT B OCHOBE TUTPUMETPUUYECKOTO aHaau3a?

2. O0BEeMHO-aHATUTHYECKUE PACUETHI.

3. OOBbEMHBII UM TUTPUMETPUUYECKUI aHATIU3, €TI0 CYIIIHOCTh U METO/BI.

4. TpeOoBaHuUsl, IPEABABIAEMbIE K PEAKLIUAM, UCTIOJIb3YEMbIM B 00EMHOM aHAIH3E.
5. IlpaBuiia MOIL30BaHUS MEPHOU MOCYI0M (MEPHBIE KOJIOBI, TUTIETKH ).

6. KucinotrHo-ocHOBHOE TUTPOBAHMUE:

- TUTPAHTHI B allUAUMETPUH U aTKATTMMETPUH, UX CTaHIapTH3ALINS;

- (puxcupoBaHUE TOYKU SKBUBAJICHTHOCTH.

7. KHCIIOTHO-OCHOBHBIE UHAUKATOPBI;

8. IlpuMeHeHune KuCI0THO-OCHOBHOTO TUTPOBAHUS B MPAKTHUKE.

Bonpochl 111 DOATOTOBKM K TEKyLIEMY KOHTPOJIO MO TeMe: «OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOE
TUTPOBaHUE)
1. Kraccudukanus metono Red-Ox-merpun.
Kpussie TutpoBanus B Red-Ox-merpumn.
Wunukaropsl B Red-Ox-metpun.
Ilepmanranaromerpusi.
XpomMaToMeTpusl.
HNopometpusi.

S~ LN

OO0pa3zen TeMaTuyeckoro 3aaanus mo TeMe «OKUCIUTENbHO-BOCCTAHOBUTEIILHOE TUTPOBAHUE

1. Kakyro maccy pyasl, comepskamieit 60 % Fe,O,, criemyer B3sTh s aHanu3a, 4To0bI MOCITE
COOTBETCTBYIOIIECH 00pabOTKU HA TUTPOBaHKUE NojydeHHOU conu xenesa (II) uzpacxomosars 20,00 mi
0,1 1 pactBopa KMnO, (f3ks. = 1/5).

Cxema peakuuu:

FeSO, + KMnO, + H,S0O, — Fe, (S0, ), + MnSO, + K,SO, + H,0.

2. K mnoakucnennomy pactBopy H,O, npubaBmnmm usdeirouHoe kommuectBo Kl u
HECKOJIBKO Kalellb pacTBOpa COJIM MOJIUOJEHAa B KauecTBe KaranusaTopa. Beinenusmmiics |,
ortutpoBanu 22,40 M 0,1010 1 Na,S,0, (f>ks. =1). Kakast macca H,O, conepxanacs B pactBope?

CxeMbl peakiui:
H,O0, +KI +H,S0, —» I, +K,SO, + H,0;
I, + Na,S,0, — Nal +Na,S,0;.

Bonpocbl 178 TOATOTOBKM K TEKyIIeMYy KOHTpomo 1o Teme: «MeToasl OCakIeHUs |
KOMILJIEKCOOOPa30BaHMsD»
OCHOBHBIE KOMITJIEKCOHBI.
KpuBbie TUTpOBaHUS B KOMIIEKCOHOMETPHH.
WHankaTopsl B KOMIUIEKCOHOMETPHUH.
Tpunonomerpus.
ApreHToMeTpHsl.
KpuBbie TuTpOoBaHMS B METO/I€ OCAAUTEIHHOTO TUTPOBAHHUA.
WNnaukaTopsl B METOAE OCATUTENBHOTO TUTPOBAHMSL.

NogakowhE

Oo0pa3en TeMaTHUECKOT0 3a1aHUs «MeTOoABI OCaXKAECHUS I KOMIUIEKCOOOpa30BaHU»

1. Iocrpouts kpuByto tutpoBanus 100 mum 0,05 M KBr pacrsopom 0,05 u Hg(NO3),.
TIP(Hg,Br,) = 1,3x107%8,

2. HaBecky texanueckoro BaC, maccoit 6,70 r pacTBopuin B MepHOU Konbe BMectumocThio 100,0 mit.
Ha tutposanue 25,0 M pactBopa u3pacxomoBanu 23,95 mi pactBopa AgNos (T(AgNo3)=0,008048). Berauciuts
MaccoByto foj0 BaC, B oOpasiie.
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Py0e:xHbIN KOHTPOJIb NPOBOAUTCS 110 TEMaM:
KauecTBeHHBINI XMMUYECKUH aHAIW3 KATUOHOB M aHHOHOB
KonnuectBenHble MeTO bl aHANIM3a. TUuTpuMeTpus

Bonpoch! 17151 TOATOTOBKU K pyOEKHOMY KOHTPOIIIO 110 TeMe KauecTBeHHbII XUMU4YecKuit
KaTMOHOB U aHUOHOB

[IpenmMer u 3a1a4n aHATTUTUYECKOM XUMHUH.

[ToHsITHE 0 XUMUYIECKOU UACHTH(DUKAITIH.
Kiaccudukanmsi METOI0B aHATMTHYECKOW XUMUMU.
DeMeHTHBIN, MOJIEKY IS PHBIN, (ha30BBIN aHAIH3.
CucreMaTn4eCcKui Ka4eCTBEHHBIM XUMHUYECKUM aHaJIN3.
JpoOHBII Ka4eCTBEHHBIN XUMUYECKHI aHAIH3.
HOFpeIHHOCTI/I XUMHWYECKOI'O aHaJIn3a.

AHamutnyeckue TpyInbl KATUOHOB U aHUOHOB.

AHanu3 cMecu KaTHOHOB 1,2,3.4,5,6 aHanmuTU4YeCKUX TPyIIIL.

OO0pa3en TecTOBBIX 32/IaHMI, BHIHOCUMBIX Ha pyOexXHBIA KOHTPOJIb 110 TeMe «KaduecTBeHHBII

XUMHYECKHI aHaIN3 KaTHOHOB M aHUOHOBY:

TECT
1) K katnonaM nepBo# aHaTUTHYECKOU TPYTIITBI OTHOCSATCS:
1) Na*; NH," ; K"
2) Ba*"; ca®*; Sr**
3) Ag’; Hg,™'; Pb**
4) Cu 2+; Hg 2+; Co 2+; Nl 2+
2) B kaxoii 1IBET OKpaIIMBaIOT IU1aMs KaTHOHbBI HATPHSL:
1) 3enénprit
2) puoneroBsIit
3) KENTHIN
4) KkpacHBII
3) Kaxotii peareHT sBJsIeTCS TPYNIIOBBIM Ul KATHOHOB BTOPOH aHATUTHYECKOM IPYIIIBI:
1) a30THast KHCIOTA;
2) pacTBOp THAPOKCHIA HATPHUS;
3) pacTBOp XJIOPUCTOBOIOPOJHOM KHCIOTHI;
4) pacTBOp CEPHOMN KUCIIOTHI
4) JIns kakoro KaTHOHA peakilys B3auMOJCHCTBHsI ¢ peakTuBOM Hecciepa siBnsiercs
Ka4€CTBEHHOM:
1) Na*
2) Hg,™
3) NH,"
4) K*
5) Ha kakoil KaTHOH peakiys ¢ IMHKYPaHWIALETaTOM SIBJISETCS] KaueCTBEHHOM:
1) Na*
2) Ca**
3) Ag’
4) K"
6) Kaxkoro 1Bera ocaiok o0pa3yeTcs npy B3aMOJICHCTBAN KATHOHOB CBHHIIA C XPOMAaTOM
KaJus:
1) xEnThIid
2) KHPIIUYHO - KPACHBIH
3) x€nTo-3enEHbIi
4) 6enbiit
7) Kaxoii adpdekT y peakiuu B3anMOJICHCTBUSI XJIOPU/IA HATPUS C TMKPHHOBOM KUCIOTOM:
1) sx€nThie UroIbUATHIE KPUCTAIIIBI
2) IPKO-KpacHOE OKpalIlBaHHe
3) Genbrit 0camoK
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4) 3enéH0-KENThIE KPUCTAILIBI

8) Kakoro mera 0cagok oGpasyercst pu B3anMoeiictun katnona Hg,”* ¢ pactBopom ifomna kamms (B
HEJIOoCTaTKe):

1) uépHbrii

2) TpsA3HO-3CIEHBIN

3) Genbrit

9) Jlnst kKakoro KaTHOHA XapakTepHa PeakLus ¢ XpOMaTOM KaJIHsl:

1) Na*

2) Pb*

3) Ni**

4) K*

10) Peakius ¢ pactBopom Na;HPO, siBasieTcst KaueCTBEHHOMN Ha KaTHOH:

1) M g2+

2) Cr*

3) Zn*

4) Ca**

11) K anronam | aHanmuTH4ecKO# rpynnbl OTHOCSTCA:

1) BO;*

2)CI

3) NOs

4) CO4”

12) K aanonam |l ananmutnaeckoi TpyImsl OTHOCUTCS:

1) SO

2) Br

3) NOy

4) CO4”

13) I'pynmoBbIM peareHToM Ha KaTHOHHI || aHamuTHYeCcKOl rpymibl SBISIETCS. pacTBOP:

1) BaCl,

2) AgNO;,

3) HeT TPyMIOBOI0 peareHTa

4) pa3baBiicHHas cepHas KUCIIOTa

14) IIpu B3auMoaeiiCTBIHM HUTPAT M HUTPUT MOHOB C PACTBOPOM JH(EeHIUIAMIUHA B KOHIIEHTPUPOBAHHOM
CepHOH KHucoTe o0pasyercs:

1) cuHee oKpaluBaHue

2) OembIii 0cagok

3) xkENTHIN 0caIoK

15) Pemute cuTyalimoHHyIo 3a1a4y:

PactBop xkéntoro nsera JaéT KpOBAaBO-KPACHOE OKPALIMBAHUE C PAacTBOPOM POJAHUAA Kauus,
TEMHO-CUHMI OCaZOK C PAacTBOPOM JKENTOM KPOBSHOM COJIM, @ C PAcCTBOPOM HUTpaTa cepedpa - Gernblit
TBOPOXKHCTBIN 0Ca0K, KOTOPHIN pacTBOpsieTca B pacTBOpe aMMuaka. Ha3oBuTe BeliecTBO, OTBET MOJATBEPIUTE
YPaBHEHUSIMU PEAKIINNA

Bonpocbl a5 MOATOTOBKM K pyOeXHOMY KOHTpomo 1o TeMe ««KomrmuecTBeHHBIH

XUMHYECKUN aHanu3. TUTpUMETPUS»:
CylHOCTh TUTPUMETPUYECKOTO METO/1A aHATIN3A.
Meto nUneTUupPOBaHUS U METOJ OTAEIIBHBIX HABECOK.

CrnocoObl TUTPOBAHUS.
Kpussie TUTpOBaHUS B THTPUMETPUUECKUX aHAIIA3AX.
OcoOeHHocTH BBIOOPA HHANKATOPOB B TUTPUMETPUUIECKUX aHATH3aX.
PacdeTsl B TUTpUMETPHUYECKOM METOJE aHaIn3a.

Oo0pa3sen TeCTOBBIX 3aJaHUI, BBIHOCUMBIX HA pysexmii xomrpors «KOJIMYECTBEHHBIM XUMUYECKHIT
aHanu3. Turtpumerpus»:
TECT
1. Breibepute mocyny, KOTOPYIO HCHONB3YIOT B TUTPUMETPHUYECKHX METOJAX aHamu3a IJis
W3MEPEHHS TOYHOTO 00heMa TUTPAHTA:
a). MEPHBIHN UIUHID
0). mareTKa



B). MepHas Koyiba

r). OropeTka

11). MEH3ypKa

2. Yo ciy’KUT UHAMKATOPOM B HojoMeTpun?

a) cBexkenpurotoBieHHbIN 3% pacTBop runpokcua meau (11)

0) CBeXKEeNpPUTOTOBIICHHBIN 1% pacTBOp yKCYCHON KUCIIOTHI

B) CBEXKENPUTOTOBICHHBIHN 2% pacTtBop ruapokcuaa kanpuus (1)

T') CBEXKEMPUTOTOBIICHHBIN 1% pacTBOp Kpaxmania

3. [Ipo60OTOOPHBIM YCTPOMCTBOM SIBIISIETCS:

a) OuoceHcop

0) 6apomerp

B) baTOMeTp

r) poTomeTp

4. KonnuecTBeHHOE ONpe/IeIeHe 3HAYSHHS KUCIIOTHOCTH MTOYBBI OTHOCUTCS K METOJIaM

a) OKHCJIUTEIbHO-BOCCTAHOBUTEIBLHOIO TUTPOBAHUS

0) KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS

B) KHCJIOTHO-OCHOBHOT'O TUTPOBAHUS

I') FPaBUMETPUHU

5. YKaxuTe craHJapTHbIE BEUIECTBA, KOTOPBIE UCIIOJIb3YIOT JUI CTaHAAPTU3ALUN

tutpanToB Metoaa amuaumerpun (HCI, H,SOy ):

a). NaCl , KCI

6) Na,C,0, , Na28203

B). K>Cr,07 , KMnOy4

r). MgSOy , ZnSO,

I[). Na,CO3, Na,B4O7

6. XuMu4ecKkuil aHamu3 BKIIIOYAET:

a) KAYeCTBEHHBIN aHAIN3

0) PJIEMEHTHBIN aHAIN3

B) QyHKIIMOHAJIbHBIN aHAIIN3

') MOJIEKYJIApHBIN aHaJu3

7. K MeTo1aM peTOKCUMETPUU HE OTHOCHUTCS

a) NOIOMETpHUs

0) ackopOuHOMeTpUs

B) allUJIOMETPHS

T') TPHUIIOHOMETPHS

1) poTromerpus

8. HeoOxoaumo mpoBeCTH KOIUYECTBEHHOE OMpEENIeHne HAaTpusi TUApOKapOoHaTa B Mpooe.
Br16epute TUTpUMETPUYECKUI METO/ aHAIM3a JIJIsl €70 ONPEIEICHHUS:

a). HEBOJIHOE TUTPOBAHHUE.

0). KOMIUIEKCUMETPHUUECKOE TUTPOBAHUE

B). OCAQJAUTEIHHOE TUTPOBAHUE

T). allUIUMETPHSL.

). OKUCIIUTETbHO-BOCCTAHOBUTEIHHOE THTPOBAHHE

9. YkaxuTe, Kakoil TUTI HHIUKATOPOB MCIIOJB3YIOT B METOAE HEUTPATU3aIlUH [T OTIPEICIICHUS
KOHEYHOH TOYKH TUTPOBAHUSA:

a). peIOKC-UHANKATOPHI

0). METAJUTONHINKATOPBI

B). pH-unaukaropsl

T). aICOPOIIMOHHBIE HHIUKATOPHI

). XEMUJTIOMHUHECIICHTHBIC HHIUKATOPbI

10. Yemy paBeH akTop OKBHBAJICHTHOCTH CEPHOW KHCIOTHI B pEAKIUU TOTHOU
HeUTpanu3anuu’?

a) 1/2

0)1



B) 1/3

11. PacTBOp COZEpPXKHUT CMECh XJOPOBOJOPOIHOM U a30THOW KkucioT. Ilpemyoxure
TUTPUMETPUYECKUI METOJI KOJIMYECTBEHHOI'O ONPEETIEHUS XJIOPOBOIOPOIHON KUCIOTHI:

a). KOMIUIEKCOHOMETPUS

0). apreHToMeTpus

B). MEPKYPOMETPHUSI

T). KUCJIOTHO-OCHOBHOE TUTPOBaHUE

). LIEpUMETpUs

12. Bonee pacnpocTpaHEeHHBIM Ha3BaHHUEM TUTPUMETPUUECKOIO METO/Ia aHAIIN3a CUUTACTCS:

a) 00BEMHBIH

0) BecoBoi

B) TPaBUMETPUUYECKUN

') HeUTpaIu3aluu

13. [lepmaHranaTOMETPUYECKHM METO/IOM OIPEAEISIOT COJIepKaHue

a) TWJIOBOTO CIIMPTA B MPOAYKTaX MUTAHUS

0) menu (II) B pacTBOpax WHCEKTHUIINIOB

B) xkene3a (II) B repOurmmax

I') KapOOHaTa KalbLUs

14. Meton ananu3a, pabo4uM pacTBOPOM KOTOPOTO siBisieTcss NayS;03

a) NOIOMETpHUs

0) poromeTpus

B) CIIEKTPO(HOTOMETPHS

T') [paBUMETpPHUS

15. Pemmute 3amagy: HaBecky 3,1508 r TeXHHUECKOTO THAPOKCHAA KA PACTBOPIIIA B MEPHOH KOiOe
100,0 mn. Ha TtutrpoBanue 25,00 My NMOJy4EHHOIO pacTBOpa HM3pacxomoBaiu 28,45 Mil pacTBOpa COJISIHOM

KHUCIIOTBL, TUTP KOTOPOrO IO TUAPOKCHUIY KallUs THC|/KOH = 0,02752 v/mn. Bpraucianre MaccoBYHO IOJO

THUAPOKCH]IA Kans B oOpasiie.
a) 38,07%
0) 98,47%
B) 69,44%
r) 57,68%

BOl'[pOCbI AJIA MOATOTOBKH K 3K3aMEHY IO TUCHUIIIMHE AHaJUTHYeCKas XUMHUS

[Ipeamer u 3aa4y AHATUTUYECKOW XUMUMU.

[ToHATHE 0 XUMUUECKOM NACHTUDHUKALIH.

Krnaccugukanys MeTo10B aHATUTHYECKONH XUMHUH.

DJeMeHTHbII, MOJIEKYISIPHBIN, (ha30BBIN aHAIH3.

CucremaTueckuili KayeCTBEHHbIH XUMHUYECKHM aHanu3. JIpoOHbI KayecTBEHHBIH XWMUYECKUUN
aHaJIN3.

[TorpemHOCTH XMMHYECKOTO aHAJIA3A.

CyIHOCT rpaBUMETPUYECKOTO aHAIHU3A.

OcHOBHBIE 3Tallbl FPABUMETPUUECKOIO aHAJIN3A.

VYcnoBus MONy4yeHHUsI KpUCTANTMYECKUX U aMOP(HBIX OCAJIKOB.

. Ocaxxiaemasi 1 rpaBUMeTprYeckas popma 0CaaKoB.

. Bruncnenus B rpaBUMETPUYECKOM aHAIM3E.

. 'paBuMeTpuueckuit paktop.

. CyIHOCTh TUTPUMETPUYECKOTO aHAIM3A.

. MeTon nuneTupoBaHus U METOJ] OTJEJIbHBIX HAaBECOK.
. CriocoObl TUTPOBAHUSI.

. KucnotHo-ocHoBHOE TUTpOBaHMeE.

. KpuBble TUTpOBaHUS B METOJIE€ HEUTPAIU3ALIUH.

. Be1Oop nHamKaTopa B METO/I€ HEUTpaIu3alui.

. PacdeTsl B THTpUMETPUYECKOM METOJIE.



20.
21.
22,
23.
24,
25.
26.
27.
28.
29.

Knaccudukamms metonoB Red-Ox-metpun.

Kpussie TurpoBanus B Red-Ox-merpun.

HNunukatops B Red-OX-metpun.

IIepmanranatomerpus. Xpomaromerpus. Mogomerpus.
OCHOBHbBIE KOMITJIEKCOHBI.

KpuBbie THTpOBaHUS B KOMIUIEKCOHOMETPHUH.

WHanukaTopel B KOMILIEKCOHOMETPHH.

Tpunonomerpus. ApreHToMeTpusl.

KpuBble TUTPOBaHUS B METOJIE OCATUTEIBLHOIO TUTPOBAHUS.
WHauKaTopel B METOAE OCAIUTEIBHOIO TUTPOBAHMSL.

O0pasen TeCTOBBIX 32JaHMI, BBIHOCUMBIX Ha mpovexyromyio arrecramio (resaver) CAHATATUYECKAS] XUMUS»:
MunucrepcTBO 00pa3zoBanus U Hayku Poccuiickoit @eneparyn
denepanbHOE TOCYIaPCTBEHHOE OIOKETHOE YUPE)KICHNE
BBICITIIETO 00pa30BaHUs
«MarHuTOropcKuii rocyJapCTBEHHbIN TeXHUYecKuid yausepcurer uM. I'.1. Hocosa»

YTBEPXIAIO:
3aB. kadenpor XUMUN

H.JI.Mensanuk
(Tommrcek)

(mara)

44.03.05 Ilenarormnueckoe oobpasosanue (¢ nBymMs npoduisimu noaroroBku) Kadenpa xumun
Jucuuninnaa AHaTUTHYECKasT XUMHS

3auetHsix equauiy/vacos: 5 3E / 180 yaca

Ox3ameHarop: mpod., 1.1.H. Mensauk H.JL.

3K3AMEHAIIMOHHBIN TECT

1. Yro Takoe BOCIPOM3BOAUMOCTb B METOAAX UCCIIEIOBaHUA?

a) 3TO Mepa TOT0, KaK MOBTOPSIIOTCS PE3yIbTaThl IPU MHOTOKPATHOM MPOBEAECHUN KOJIMYECTBEHHOTO
METO/Ia aHalu3a

0) mapameTp, XapaKTepU3yIOIUNi OJIM30CTh IKCIIEPUMEHTATBHBIX U UCTUHHBIX 3HAYCHHUI U3MepseMoit
BEJTMYUHBI

B) 3TO MUHUMAJIbHOE PACX0XKIECHUE MEXKY PE3yJIbTaTaMu, MOJIYyYEeHHBIMU IIPU UCIIBITAHUU OJTHOM
poObI

2. Kak cHU3UTh OIMOKY TUTPOBaHUS?

a) MaKCHUMaJIbHO PAcTSHYTh BEJIMYMHY CKauKa U MPAaBUIIBHO MOJ00PaTh HHANKATOP

0) caenath HECKOJIBKO pa3 TUTPOBAHUE

B) IIpU TUTPOBAHUU MPUMEHSTH O0JIee KOHIIEHTPUPOBAHHBIE PACTBOPHI

3. YUro Takoe OydepHast eMKOCTh pacTBopa’?

a) ATO MpeAeIbHOE KOJIMUYECTBO BOJIbI, KOTOPhIE MOXKHO MPUOAaBUTh K JaHHOMY Oydepy, ¢ n3MeHeHHs
ero pH nHe Gonee, yeM Ha 1

0) 3TO MpeneNnbHOE KOJIUYECTBO KMCIOTHI MIIM OCHOBAHUS, KOTOPhIE MOXHO MPUOABUTH K TaHHOMY
O0ydepy c uzamenenuem pH ne 6omee 10 %

B) 3TO MPEEIbHOE KOJINYECTBO KMCIOTHI MIIM OCHOBAHUS, KOTOPhIE MOYKHO MPUOABUTH K JAHHOMY
O0ydepy 6e3 uzmenenus ero pH

4. Kakas u3 npuBeACHHBIX (OPMYJI COOTBETCTBYET pacuery pH?

a)pH=14-[OH]



6) pH="-1g [H]

B) pH=-1g [OH']

5. YcioBue, mpu KOTOPOM BBINAJAET OCATOK:

a) [IK <IIP

0) I[1IK > I1P

B) €CJIM MOHHOE MPOU3BECHUE PAaBHO BEJIUUYHMHE [IPOU3BENECHUS PACTBOPUMOCTH

6. Urto Takoe nexkanranusg’?

a) YKpeIUIEHUE TUCTIEPCHBIX YAaCTHII, C TIOCIEAYIONINM IEpEHECEHnEM Ha (PHIIBTP

0) MpoMBIBaHUE OCAJIKA, IEPEHECEHHOTO Ha (DUIIBTP

B) IPOMBIBAHHE OCAJIKA B CTAaKaHE C OTCTAaBaHUEM U CIMBAHUEM >KUIKOCTH C PacTBOpPA

7. @akTOp nepecyera B rpaBUMETPUYECKOM aHAJIU3E — 3TO:

a) MmepecueT OIpeIesieMOro BEIeCTBA Ha CYyX0€ COCTOSIHHUE

0) CKOJIbKO IPaMMOB OTIPE/IEIISIEMOT0 BELIECTBA COACPKUTCS B 1 T ocajka

B) OTJIMYKE KOJIMYECTBA MOIYYEHHOTI'O 0CaKa OT TEOPETUUECKOrO BBHIXOa

8. B kakoM U3 HIKE TIEPEUNCIIEHHBIX METOIOB pa0OYUM PacTBOPOM SBIISICTCSI PACTBOP COJH PTYTH?
a) apreHTOMeTpus

0) ponanomeTpus

B) MEPKYPUMETPUS

9. Kakoe u3 Huxe NpuBEACHHBIX Ha3BaHUM HE COOTBETCTBYET TPUIOHY b?

a) xenatoH III

0) komruiekcoH II

B) OITA

10. YTo 13 nepeuncieHHoro He sIBIISIeTCs MEeTaAIJIOMHIMKATOpOM?

a) MypeKCH/]T

0) METHJICHOBBIN TOTY00i

B) ApuXpoM u€pHBI T

11. Yto Takoe MaCKUpOBAHUE B METOaX AaHATTUTUYECKON XUMUU?

a) OCaKJEHUE MEIIAIOIINX BEIECTB C MOCIEIYIOIIUM OTAEICHHEM OcaiKa

0) mepeBo/I oIpeIesIeMoro BenecTBa B 0oJiee yoOHyro s aHamm3a Gopmy

B) yCTpaHEHHE BIUSHUS MPUCYTCTBYIOUINX B PACTBOPE BEILIECTB Ha OIMpeIeJIeHHEe KaKOro-JIn0o
JJIEMEHTA

12. Yo n3yvaer aHaIUTUYECKAsT XUMHUS?

a) U3y4aeT COeIMHEHUS C YIIIEPOJOM Pa3IMYHbIX AJIEMEHTOB, a TAKXKE X CBOMCTBA U METO/IbI
OIIpeEICHUS

0) 7TO HayKa 0 MeToJaxX UACHTU(PUKAIIUN U OOHAPYKEHUS SJIEMEHTOB U UX COCAMHEHUN

B) HayKa O 3aKOHaX CTPOEHUS, CTPYKTYPHI U MPEBpAIlICHUs XUMHUUYECKHUX BEIIECTB

13. lns onpeenenust 00IIeH >KeCTKOCTH BOJIbI MOJOEPUTE METO]] aHAIU3A!

a) TPHUIIOHOMETPHS

0) rpaBUMETpUS

B) HeMTpanu3anus

14. IIpoOy maccoif m BBICYLIMIJIM U Macca BbICYIIEHHOM poObl m1, kakoi (hopMyIioil MOXKHO
BOCITIOJIB30BaThCA ISl pacueTa Biaru B %o:

a) m1*100/ m

0) m*100/ m1

B) (m —m1)*100/ m

15. Permuts 3agaqy. Beraucants maccoByto moimo (%) CaCO3; m MgCOj3 B M3BECTHSIKE, €CIIH TTOCIIC PACTBOPEHUS
1,000 r ero momyunmu 100,0 M1 pactBopa, Ha THTpoBanue 20,00 M1 KOTOpOTO [T OTpenenenns cymmer Ca u Mg
uzpacxogoBaiu 19,25 mn 0,05140 M DATA, a Ha TutpoBanue Ca ¢ MypeKCHUIOM B OTAEIBHON MPO0Oe 3aTpaTHIIN
6,25 mut Toro ke pactBopa D/[TA.

a)10,80%:0,17%

0)16,08%,28,17%

B) 43,12%, 12,57%


http://www.chem-astu.ru/chair/study/anchem/r_3.htm
http://www.chem-astu.ru/chair/study/anchem/r_3_3.htm

INPUJIOKEHUE 2

7. OeHOYHbBbIE CPeACTBA /IJIsl NPOBEJEHUS MPOMEKYTOYHOMH aTTeCcTAluU
HpOMe)KYTO‘-IHaSI aTTeCcranui HUMECT OCJIBbIO OIpCACINTb CTCIICHDb JOCTHIXKCHUA
3aIIaHUPOBAHHBIX PE3YJIbTATOB O0YUEHUS MO JUCIHUILIMHE 32 ONpeIeTICHHbIN Mepruo1 00ydeHus.

a) Ilnanupyembie pe3yJbTaTbl O00y4YeHUS] W OLEHOYHBIE CPeACTBA ISl NPOBEdeHUs
NMPOMEKYTOYHOM aTTEeCTALMHU:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

YK-1 Cnoco0GeH 0ocymecTBIISATh MOUCK, KPUTHUECKUH aHAIIN3 M CUHTE3 HH(POPMAIUY, TPUMEHSITh CHCTEMHBIHN MOIX O AJIsl PEUICHHUS IIOCTABJICHHBIX 3a/1a4

YK-1.1: AHanusupyeT 3ajgady, BbIIEISAS ee IlepeueHn TeOpeTHYECKUX BONPOCOB
0a3oBbIE COCTAaBIISIOIIHE,
paccMaTpuBaeT u peiaract 1. KayecTBEeHHO-KOJIMYECTBEHHEIE METOAbI XUMHNYCCKOI'O aHaAJIN3a.
BO3MOJXHbIE BapI/IaHTbI pemeHH;I 2 OCHOBHBIC HpI/I60pBI nu O60py,[[OBaHI/Ie JJIA ((MOKpOI‘O)) XUMHUYCCKOI'0O aHaJIn3a BCIICCTB.
IIOCTABJICHHOU 3aa4d, OLICHUBAA UX 3. MeTOI[I/IKI/I IIPOBCACHUA OIIBITOB. HpaBHna TEXHUKHU 0€30I1aCHOCTH.
JIOCTOMHCTBA U HEJIOCTAaTKU
YK-1.2: Omnpenensier, uHTepnpetupyer W | IIpumepusie npakmuueckue 3a0anus
paHxupyer uHpopmanuio, | 1. Paccunraiite MUHIMAaIbHYIO HABECKY TEXHHUECKOTO XJIopuaa Oapus, conepxkamero 10% Ba, nis
Tpebyemyro TUTS penieHus | onpenenenus ero B Bune BaSO,.
IIOCTaBJIEHHON 3anaun; | 2. Kakoit 00bem 4%-Horo pactBopa (NHy4),C,04-H0 TpebyeTcst B3sTh s OCAKICHHS KAIbIIUS U3
OCYIIECTBIISIET MOMCK HH(OPMAIIMH | PACTBOPA XJIOPUIA KaJbIIHs, B KOTOpOM cofepx utcs okono 0,05 r noHOB KanbLus?
10 Pa3JIMYHBIM TUIIAM 3aIPOCOB 3. U3 HaBecku TexHuueckoro cynbduna Hatpus maccor 0,3000 r mocne okucieHus Cyabhuaa 1o
cynsdara nonyuunu 0,8250 r BaSO,4. PaccuuTaiite MaccoBble A0 Cephl U Cynb(uaa HATPUS U
CpPaBHUTE UX C TEOPETUUECKUM COJICPKAHUEM.
4. U3 naBecku ¢ocdopura maccoit 0,2350 r momyunnu 0,2711 r CaSO4 u 0,1693 r MgyP,05.
Berancnmure maccoBwie goau CaO u P,Os B docdopure. [lepecuntaiite pe3ynpTaThl aHAIM3a Ha
abCOJIIOTHO CyXO0€ BEIEeCTBO, eciu (pochoput coaepxur 5,42% Biaru.
4. YcranoBute (HopMysy COCAMHEHHS, €CIH TOJYYEHBI CICAYIOIIME PEe3yJbTaThl AJIEMEHTHOTO
aganusa: Fe — 63,64%, S — 36,36%.
YK-1.3 IIpu  oOpabotke  uHOpmMaruu | [IpuMepHbIe TpakTHYECKHUE 3aTaHUS:
ornuvaer (akTel OT  MHeHWH, | 1. Breruncnure MonsipHbIE MacChl SKBUBAJIEHTOB KHUCIIOTHI, OCHOBAHHS M COJIM B CIEAYIOIIEH
WHTEpIpETAINA, OLICHOK, | pEaKIuu:
dbopmupyetr coobctBennbie MueHus u | 3 H3PO,4 + 3 Ca(OH); = Caz(PO)4 + 6 H,O.
CYXJCHHs, apryMEHTUPYeT CBOH | 2. CKonbKO TpaMMOB KapOOHAaTa HaTPHs COJIEPKUTCS B PACTBOPE, €CIIM HA HEUTPAITHU3AIHIO €T0
BBIBOJIBI 1 TOUKY 3PEHUS 1o rugpokapbonara HaTpus pacxomyetcs 20 M 0,1 H pacTBopa CONSTHON KHCIOTHI?
3. Hagecky 0,2132 r kapOoHara kaiblusi pacTBOpuin B 50 MJI pacTBOpa COJITHOW KUCIIOTHI C

TATPOM 110 KaIbIUIO Theyca = 0,003068 r/mi. Cxonpko mi 0,14 H pacTBopa THAPOKCHIA HATPHS
noTpedyeTcs s HeUTpanu3auu u30bITKa KUCIOTHI?

Paccuuraiite pH pactBopa, moiy4eHHOro rnpu TUTpoBaHuH, korjaa k 20 M 0,2H pacTBopa COISHOMN
KUCIOTHI mpuinTo: a) 17, 6) 20 u B) 21 M 0,2 H pacTBOpa TUAPOKCHIA HATPUS?




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

OIIK-8 Cnocoben OCYHIECCTBIIATDh NCAArOTHYCCKYIO ACATCIIBHOCTh HAa OCHOBE CIICIIMAJIBHBIX HAYYHBIX 3HAHUM

OIIK-8.1 [manupyer ¥ OPOBOAUT HAy4yHbIE IlepeyeHb TeopeTHYECKUX BONMPOCOB
HCCIeA0BaHUs B obnactu
[IeIarOrMYECKOM IEATEIbHOCTH 1. Meronsl pa3aenenus U KOHIICHTPUPOBAHHUS BELIECTB;
2. TI'paBumerpus;
3. KucnotHo-oCHOBHOE TUTPOBAHMUE;
4. OKHUCIHUTEIbHO-BOCCTAHOBUTEILHOE TUTPOBAHUE
5. OcaguTenbHOE U KOMIJIEKCOHOMETPUUECKOE TUTPOBAHUE)
OIIK-8.2 Hcnonp3yer cnenyanbHble HAyYHbIE Ilpumepnvie npakmuueckue 3a0anus

3HaHUS JUISL ITOBBILIECHHUS
3 (HEKTHBHOCTH  IEIArormuecKoi
JEeATEIbHOCTH

1. Kakyto maccy pyabl, conepskamieit 60 % Fe,0;, cienyer B3sTh 1is aHaIM3a, 9TOOBI MOCIIE
COOTBETCTBYIOIICH 00pabOTKK Ha TUTpOBaHHE TOydeHHOM conu kene3a (1) uzpacxomosars 20,00
mi 0,1 # pactBopa KMnO, (f3ks. = 1/5).

Cxema peakiuu:

FeSO, + KMnO, + H,SO, — Fe,(SO, ), + MnSO, + K,SO, + H,0.

2. K monmkucnennomy pactBopy H,O, mnpubaBunmm wu30biTouHoe kommdecTBO Kl u
HECKOJIBKO Kallelb pacTBOpa COMM MOJNMOJEHa B KayecTBE Karanuszatopa. Beigemusmmmiics |,
orrurpoBaym 22,40 ma 0,1010 v Na,S,0, (foks. =1). Kakas macca H,O, coxepxanace B
pacTtBope?
CxeMbl peakuui:
H,0, +KI +H,S0, —» |, +K,SO, + H,0;
I, +Na,S,0, — Nal + Na,S,O,.




0) ITopsinok npoBeeHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3aTeJIM H KPUTEPHH
OLICHUBAHUS:

[TpoMexyTouHass arTecTalMs 10 AUCLHUIUIMHE «AHAJIWTUYECKAs XHUMHUS» BKIIOYACT
TEOPETUYECKHE BONPOCHI, NO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHUS 00YUarOIIUMUCS 3HAHUH, U
NPAaKTUYECKHE 3a/aHusl, BBIABISIONIME CTENEHb C(POPMUPOBAHHOCTH YMEHUH W BIaJCHUH,
IPOBOJUTCS B (hOpME 3aueTa U 3a4eTa C OLIEHKOH.

3ayer Mo JAaHHOW JAMCHUIUIMHE MPOBOAUTCS B YCTHOH (opme mo Omieram, KaKAbld U3
KOTOPBIX BKIIFOYAET 2 TEOPETUUECKUX BOIPOCA U OAHO NMPAKTHUECKOE 3aaHHUe.

IToxa3aTen U KPpUTEPHH OLICHNBAHUS 3a4eTa:

— Ha OILICHKY «3a4TeH0» — O0YyYaroIUics AEMOHCTPUPYET OT BBICOKOI'O 10 IOPOTOBOI0
YPOBHS C(HOPMUPOBAHHOCTH KOMITETEHITHNA:

— Ha OIICHKY «He 3a4YTeHO» — OOydJalolluics IeMOHCTpUpyeT 3HaHus He Oosee 20%
TEOPETUYECKOr0 Marepuajja, JOMYyCKaeT CyHIeCTBEHHbIE OMMOKH, HE MOXXET II0Ka3aTh
MHTEJUIEKTYaJIbHbIC HABBIKH PEIIEHUS MTPOCTBIX 3a/1a4; 00yJaroIuiicsl He MOKET OKa3aTh 3HAHUS
HAa YpPOBHE BOCHpPOM3BEIEHUS U OOBSACHEHHS MHPOpMALMM, HE MOXKET I0Ka3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs IPOCTHIX 3ajau.

Ilokazamenu u Kpumepuu OyeHUEAHUA 3a4EeMA C OUYEHKOIL:

— Ha 3aYTEHO Ha OLIEHKY «OTJMYHO» (5 0amioB) — oOydarouiuiics JeMOHCTPUPYET BBICOKUI
YPOBEHb C(POPMHUPOBAHHOCTH KOMIIETEHIIM, BCECTOPOHHEE, CHUCTEMaTH4YeCKoe U TIIyOoKoe
3HaHMe Y4eOHOro marepuana, CBOOOJHO BBINOJHAET NPAKTUYECKUE 3aJaHUs, CBOOOIHO
OIepupyeT 3HAHUSIMHU, YMEHUSMU, IPUMEHSIET UX B CUTyalUsIX TOBBILIEHHON CII0KHOCTH.

— Ha 3aYTEHO Ha OLIEHKY «X0po1o» (4 0ana) — 00yJarouuiics 1eMOHCTPUPYET CPEAHUN YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHMS, YMEHMSI OCBOEHbBI, HO JIOIYCKAIOTCS
HE3HAYUTENIbHbIE OIIMOKU, HETOYHOCTH, 3aTPYJHEHUS IIPU aHATUTUYECKUX OllepalusiX, IepeHoce
3HAaHUW U YMEHUI Ha HOBbIE, HECTaH/IaPTHBIE CUTYALUH.

— Ha 3a4TEHO Ha OLIEHKY «YAOBJIETBOPHUTEJBbHO» (3 Oaya) — oOyyaroluics 1eMOHCTPUPYET
HIOPOTOBBI YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHLUH: B XOJ€ KOHTPOJIBHBIX MEpOIPHUITUI
JIOTTYCKAlOTCA OIIMOKM, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHUH, HaBBIKOB,
0o0yyaroImuiicsl HUCHBITHIBAET 3HAYUTEIbHBIC 3aTPYJHEHMs IMPH ONEPUPOBAHUM 3HAHUAMHU U
YMEHMSIMU TIPU UX NIEPEHOCE Ha HOBBIE CUTYaLIUU.

— Ha 3a4YTE€HO Ha OLIEHKY «Hey/I0BJeTBOPUTEIbLHO» (2 6aia) — 00yJaromuiicss AeMOHCTPUPYET
3HaHus He Ooznee 20% TeopeTHdecKoro Marepuaia, JOMYCKaeT CYIIECTBEHHbIE OLIMOKH, HE
MOYKET MOKa3aTh HHTEIUIEKTyaJbHbIE HABBIKU PEIICHUs MPOCTHIX 3a/1a4.

— Ha 3a4TEHO Ha OIICHKY «HeyJA0BJIeTBOPUTEIbHO» (1 6ayn) — 00yyaronuiicst He MOXKET IOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEJCHHUS U OOBACHEHHMS HHPOpPMALlMM, HE MOXKET II0Ka3aTb
MHTEJJIEKTyaJIbHbIE HABBIKM PELLIEHUS POCTHIX 3a/1ad.



