





Henabo OCBOCHHS NUCIUIUITMHBI «XUMHUS HEOpraHUYecKas» SBIsSETCS (HOPMUPOBAHHE
KOMIUIEKCa 3HAHWW 3aKOHOB, MPUHIMIIOB, METOJIOB HEOPTaHWYECKOH XUMHHM M MPAKTUICCKHX
HABBIKOB WX TPUMEHCHHUSI.

3agaun qUCHMIIMHBI

— BiIajeHHe 0a30BBIMHM 3HAHMAMU (YHIAMEHTAIBHBIX pa3feioB (QHU3MKH, XUMHH H
Ouosnoruu B 00bemMe, HeOOXOAUMOM ISl OCBOSHUST (PU3UUECKUX, XUMUUYECKUX U OMOIOTHYECKUX
OCHOB B JKOJIOTUH W TMPHUPOIOIOIB30BAHUN; METOJAMU XWMHUYECKOTO aHaw3a, 3HAHWSIMH O
COBPEMCHHBIX JMHAMHYECKUX IMPOIEccax B MPUPOJAE U TexHochepe, O COCTOSHHH reocdep
3emiTi, 3KOJIOTUU | ABOMIONHH Orochepsl, T100aTbHBIX SKOJOTHYECKHX MpobdiieMaxX, METOJaMu
0TOOpa M aHajKM3a Te0JIOTUICCKUX M OMOJIOTUYECKUX P00, a TaK)Ke HaBbIKaMH HIICHTH()UKAIINT
U ONHUCaHUs OWOJOTMYECKOTO pPa3HOOOpaswsi, €ro OICHKH COBPEMEHHBIMH METOJaMHU
KOJIMYECTBEHHON 00pabOTKH MH(POPMAIIUH.

2 llepeyeHb  IUIaHMPYeMbIX  pe3yJbTaTOB  O0y4YeHHsl 1O  JAMCUMILIMHE,
COOTHECEHHBIX € INIAHUPYEeMbIMH pe3yabTaTamMu ocsoenus OITIOII BO

B pe3yiabTare ocBoeHHMs TMCHUIUIMHbI «XHMHS HeOpraHuveckas» (popMHPYIOTCH
cJeAylomue KOMIeTeHIHN:

OIIK-2 — Bragenne 6a30BbIMH 3HaHUSAMH (DYHIAMEHTAIBHBIX Pa3/IeIOB PU3UKH, XUMHHU
Ouonoruu B 00bemMe, HEOOXOMMOM ISl OCBOCHHUS (PU3NYECKUX, XUMHUUECKHX U OMOJIOTHYECKUX
OCHOB B JKOJIOTHHM W TIPHPOJIONIONB30BaHUH;, METOAAMU XHMHYECKOTO aHallM3a, 3HAHUSAMHU O
COBPEMEHHBIX JMHAMUYECKUX IpOLeccaXx B MpUpoAe M TexHocdepe, O cocTosSHUHM reocdep
3eMiTi, 3KOJIOTUHU H ABONIONHH Orochepsl, T100aTbHBIX SKOJIOTHYECKHX MpobdiieMax, METOJaMu
0TOOpa M aHAIHM3a TEOJIOTUIECKUX U OMOJIOTHYECKHX TPO0, a TaK)Ke HaBBIKAMH HJCHTU(PHKALUH
U ONHCAaHUS OWOJIOTMYECKOTOo pa3sHOOOpas3ws, €ro OIEHKH COBPEMEHHBIMH METOAAMU
KOJINYECTBEHHON 00pabOoTKN MH(OpMAIIH.

3 Mecto qucumniunbl B crpykrype OITIOII BO
«XUMHSI HeOpraHudeckas» SBJseTcs JIUCHUIUIMHOM 6Ga3oBoit wactu OIIOII BO
NOATrOTOBKH oOyd4aromuxcs 1o HampasieHuto 05.03.06 Dxonorust W mpUpOIONONB30BaHUE,

HAaIIpaBJICHHOCTb «IKONOTHS U MMpUPOAOII0JIL30BAHUEC).

4 Oobem qucunannbl (108 yacoB, 3 3a4eTHBIX STUHUIIBI)

Bunpsl yaeOHOM paboTh O6nem, gacos
OuHas 3aoyHast
KonTakTHas padora 51
B TOM YHCIIE:
— ayJaUTOpHAs 1O BUJaM Y4€OHBIX 3aHATUN 48
— JICKIINH 18
— npakTrdeckue (JlabopaTopHbIC) 30
— BHEAyUTOPHAs
— 3a4eT
— DK3aMEH 3
— 3alIUTa KypCOBBIX paboT (IIPOEKTOB)
CamocrosiTesbHast padora 57
B TOM YHCIIE:
— KypcoBas paboTa (IpoeKT) —




Bunast yueOHol paboTh

O0BeM, yacoB

Ounas 3aounHas
‘ — IIPOYME BUJBI CAMOCTOSTENBHONM PadOThI ‘ o7 | ‘
| Mitoro mo aucuMminHe | 108/3 |

5 Copep:kanue QU CHUNTHHBI

ITo uroram n3y4yaemMoi AMCUUIIIIMHBI O0YyUYaIOLIMECS CIAIOT SK3aMEH.
JucuununHa nzydaercs Ha 1 kypce, B 1 cemectpe.

Conep:kaHue U CTPYKTYpa AMCUUILJIMHBI 110 04HOH opme 00yueHM st

Tema. OcHOBHBIE BOIIPOCHI

Dopmupyemblie
KOMIIeTEeHIIM U

CemecTtp

Buabl yueOHoi1 padoThl, BKIKYAA

CaMOCTOSITETbHYIO Pa0OTy CTY/IEHTOB

U TPYJAOEMKOCTb (B 4acax)

JIEKI[AHA

IIPaKTHYEC
KHE
3aHATUSA

nabopaTtop
HBIC
3aHATUA

CaMOCTOSITE
JbHAs
pabora

OcHOBHbBIE NOHATHS M
3aKOHBI XHUMHH.
3HayeHnue XUMHHU B
PEIICHUH DKOJOTHYECKHUX
3aga4. MosspHas macca
DKBHUBAJIEHTa, €€ pacyeT
JUTSL Pa3IIUYHBIX KJIACCOB
XUMHUYECKHX
coenqruHeHu. 3akoH A.
ABOrajipo u cieicTBus U3
HETO. 3aKkoH
SKBUBAJICHTOB.

OIlIK-2

Kaaccnl
HEOPraHu4eCKHX
COoeTUHEHHUH.
ITonyuenue, CBOICTBA,
3HAUYCHHE W TPHUMEHEHUE
Pa3IUYHBIX KJIaCCOB
HEOPTaHUYECKHUX
COCIUHECHMI.
Knaccudukanus
XUMUYECKHUX PEaKLIUM.

OIIK-2

CoBpemeHHOe y4eHHe 0
CTPOEHUH aToma.
Criocobbl  n300paskeHust
pacnpeeneHus
BIIEKTPOHOB B aTOME.
Ilepuoauyeckuii 3aKoH
U nepuoanYecKas
cucreMa

OIIK-2




Tema. OcHOBHBIE BOIIPOCHI

dopmMupyemsblie
KOMIIeTEeHIIU U

CemecTtp

Buabl yueOHoli padoThl, BKJIOYAS

CaMOCTOSITEJIbHYI0 PadoTy CTY/IeHTOB

U TPYA0EMKOCTBb (B yacax)

IMpaKTHU4ICC

JCKINH KH¢e

3aHATUA

nmabopaTtop
HBIC
3aHATHUS

CaMOCTOSITE
JTbHAs
paborta

JI.A.MenaeneeBa, 110.¢
3HAYeHHUe.

[Tepuomuueckas cucrema
KaK KJaccuuKanus
aTOMOB TI0 CTPOCHHUIO HX
AJIEKTPOHHBIX  000JIOYCK.
OcCHOBHBIC CBOWCTBA
HIIEMEHTOB.

XuMHuueckas
[Ipupona wun
00pazoBaHMs
XUMHYSCKOM CBSI3HU. THIIBI
CBs3€d B MOJIEKyJe, HX
CBOMCTBA. Cnoco0b1
N300paKCHHS
KOBQJICHTHBIX CBS3CH; HX
Pa3HOBUIHOCTH.
KoMniiekcHble
coeIMHEeHHUs
CTPYKTypa, TOJy4YeHHue,
3HA4YCHHE, CBOWCTBA WU
npumenenue KC.

CBHA3b.
YCJIOBHUA

(KO),

OIIK-2

JHepreTuka "
HANIPaBJICHHOCTh
XMMHYECKHMX MPOIecCoB.
OcHoBHbIE
TEPMOJMHAMHYECKHE
HNOHATUS U BEJIUYMHBI.
3aKOHBI TEPMOJUHAMUKHU.
TepMoguHamMuyeckne
(GYHKLIUU COCTOSHUS, HUX
buznueckuit CMBICIT;
3HAYEHUE, IPUMEHEHHE.

OIlIK-2

XumMuueckass KHHeTHKA
H KaTtaau3. XuMHUYecKoe
paBHOBecHE.

CkopocTe  peakuuii  u
dakTopbl, BIUAIOIIME HA
HEe. Karanutnueckne
CHUCTEMBI W MPOLECCHl B

IIo4YBax nu paCTeHHHX.
O6paTtuMocTh
XUMHUYECKUX peaKuui.
CocrosHue

JUHAMHUYECKOI'O

OIIK-2




Tema. OcHOBHBIE BOIIPOCHI

dopmMupyemsblie
KOMIIeTEeHIIU U

CemecTtp

Buabl yueOHoli padoThl, BKJIOYAS
CaMOCTOAITEJIbHYIO Pa0d0Ty CTYIeHTOB
U TPYA0EMKOCTBb (B yacax)

JCKINH

IMpaKTHU4ICC
KHC
3aHATUA

nmabopaTtop
HBIC
3aHATHUS

CaMOCTOSITE
JTbHAs
paborta

paBHOBECHS, YCJIOBHUS U
MPU3HAKU PABHOBECHOTO
cocroguusg.  CwMelieHue
paBHOBECHS 10 IIPUHITUITY
JIe Illatensne.

PacTBOpbI
HEIEKTPOJHUTOB.

Bona kak pactBOpuUTEnH
Krnaccudukanus
pacTBOpPOB, ux
XapakTepHbIE  CBOMCTBA.
Paznuunsie CIIOCOOBI
BBIPAXKCHHS
KOHIICHTpaIluu
pPacTBOPOB.

OIIK-2

PacTBopbI
JIEKTPOJUTOB. Teopus
ANEKTPOIUTUYECKOMN
JUCCOIMAIN
AppeHnyca, ee OCHOBHbIE
MOJIOKEHUSI.
Juccoumanus pa3anyHbIX
KJIaCCOB XUMUYECKHUX
COCTUHEHUH. Honurie
YpaBHEHUs PEaKIHi.

OIIK-2

Boaopoanbii
nmoKa3zareJib.
coJieii.

OMOTeHHBIX JJIEMEHTOB
" 110. coeMHEeHUH.
Jucconmanus BOJPBL.
HonHoe MPOU3BEIAECHNE
BOJBI. Bonopoansrit
MOKa3aTelb (pH).
Bydbepnsie cmecu kak
peryastopel pH cpensl.
I'unponns CcoJIeH,
NpUYMHA W CJEACTBUE
TUAPOIN3a, KOHCTAHTa U
CTENEeHb THAPOIIH3.

I'maponus
0030p

OIIK-2

NTOI'O

18

30

57




CoaepskaHue U CTPYKTYpa TUCHUILINHBI: JIa0OpaTOPHBIE 3aHATHS 110 0YHON opme

o0y4eHust
o)
z
55| e
Ne 2 O 9 | JlabopaTtopHsble
Tema. OcHOBHBIE BOIIPOCHI S5 S
n/m S 8 & 3aHATHS, Jac.
o = Q
o °
g =
1 Nel.Ocnoenvie nousamus u 3aKOHbL XUMUU. OIIK-2 1 2
Ne2.Knaccol xumuueckux coeounenuil, X MOJIyUYeHUE U
2 . ’ yi OMK-2 | 1 2
CBOICTBA
Ne3.Cmpoenue amoma. Ilepuoouueckas — cucmema
2JIeMEHmMO8.
3 . OIIK-2 1 2
CBoiicTBa aTOMOB M WX HM3MEHEHHWE B IEPHOJAX H
rpymmax.
4 Ned.Onpedenenue  muna  xumuweckux  ceésseti B OIK-2 1 5
COCJTMHEHUSIX, HAydHOEe 000CHOBAHHE.
Ne5.Komnnexchvle coeounenus, cnocobbl ux noay4eHus,
5 . Y OMNK-2 | 1 2
ceolicmea
Ne6.Onpeoenenue mennioguix aghexmos u
6 P ay OMNK-2 | 1 2
HanpasieHHoCmu npoyeccos
Ne7. Kunemuxa  xumuueckux  npoyeccog. PacueTtl
7 POy OMNK-2 | 1 2
KOHCTaHT CKOPOCTH.
Ne8. Ilpunyun Jle-Illamenve nipu
8 OTIPE/ICTICHAH HaNPABJICHAsS CMEIICHHS XHMHHYECKOTO | yv- o 1 2
paBHOBECHSI  TIPH HM3MEHEHUW BHEITHUX (HaKTOPOB
Konnoxsuym Nel.
Ne9.Oxucrumenvro-eoccmanosu-
9 OIIK-2 1 2
mejibHble npoyeccybl B XUMUUECKUX PEaKInsX.
Nel0./Ipucomosnenue acmeopoeé 3a0aHHOU
10 p p P OMNK-2 | 1 2
KOHYEeHMpayuu.
Nell. Cunvuvie u cnabwvie saekmponumst. Pacdérel
11 P OMK-2 | 1 2
CTETNEeHH U KOHCTAHTHI IMCCOIMAIINY DIIEKTPOIUTOB.
Nel2. HUccneoosanue auopoausa coneu.
12 | Dxcnepumenmanvroe onpedenenue u paciem pH. OIIK-2 1 2
Konnokeuym Ne 2.
Nel3. Xumus memannos.. Tspkenble MeETalbl, HX
13 |mome3a W Bpea. Mertautel B okuciutenbHO- | OITK-2 1 2
BOCCTAHOBUTEJIBHBIX PEAKITUSIX.
Ne 14. Xumus nememannos.
14 | Azorabie u pocdopHble ynoopenus. Kpyrosopor azora | OITK-2 1 2
u Gocdopa B mpupoe.
Ne 15. Zauémnoe s3amamue. 3ammra 1a0OPATOPHBIX
15 = paTop OInK-2 | 1 2
pa0or.
UTOI'O 30




6 IlepeyeHb y4eOHO-METOIUYECKOT0 O0ecleyeHHs JIsi CAMOCTOSITEILHOH PaGoThl

00yYaKOIIUXCS 1O TUCIHILINHE

MeTtoan4yeckne ykazanus (Vs CAaMOCTOAAITEIbHOM padoThI)

AnekcanapoBa, O. A. XuMusi MeTajuioB.  ydeOHoe mmocobme mas By3oB / D. A.
AnekcanapoBa, O. A. Jlemugenko. — Kpacmomap: Kyol'AY, 2015. — 301 c. —
https://edu.kubsau.ru/file.php/105/Uch_posobie_KHimija metallov_2_1.pdf
AnekcanapoBa, D. A. XuMusi HEMETaJUIOB. Yy4eOHOoe mocobue mis By3oB / DO. A.
AJ‘IeKcaHI[pOBa H. Y. Cunoposa.— 2-e u3z., ucnpas. u jaom. — Kpacaomap: Kyol'AY, 2013.
355 c.
https /ledu.kubsau.ru/file.php/105/03_03.07.13/02_KHimija_nemetallov_Aleksandrova EH
A._Sidorova_l.I.pdf
Heopranunueckas xumus. TeopeTHueckue OCHOBbI W WHIUBUAYAIbHBIC 3aJaHUS JUIS
CaMOCTOSITCIILHOM pPabOThl CTYIEHTOB OHOJIOTMYECKUX HAINPABICHUNA W CICIHAIBHOCTEH
arpapHbIx By30B: Yue0. nmocobue. / E.A. Kaitroponosa u ap. — Kpacunonap: KyoI'AY, 2012. —
184c. —
https://edu.kubsau.ru/file.php/105/03 03.07.13/16_Teoreticheskie osnovy i_individualnye
zadanija_po_neorganicheskoi_i_analiticheskoi_khimii.KaigorodovaEA_Sidorovall_Koshele
nkoNA.pdf
AnekcannpoBa, J. A., 30paHHble MyIbTUMEIUNHBIE JEKIIUA IO HEOPTaHUYECKON XUMHUU:
JJIEKTPOHHOE YueOHOe mocobue sl CTYJEHTOB, OOYYarolIMXCS MO HAaIlpaBJICHUIO
MOATOTOBKUA  «DKOJIOTHSI U TPHUPOIOIOIB30BaHUE» — DJIEKTPOHHBIN pecypc, KpacHonap:
Ky6I'AY, 2012. —
https://edu.kubsau.ru/file. php/105/02 IZBRANNYE MULTIMEDIINYE_LEKCII_PO_NE
ORGANICHESKOI_KHIMII.pdf
AnekcanapoBa 3. A., JlabopaTopHbIil MpPakTUKyM IO HEOPraHMYECKONW XHMHH: ydeOHOE
nocobue st oO0ydeHHMss — OakanaBpOB IO HANpPaBIEHUIO TMOJATOTOBKU «ODKOJOTHS H
MIPUPOJIOTNIONB30BaHUEY. — DIEKTPOHHBIN pecypce, Kpacnomap: Kyo 'AY, —2012. — 526 ¢. —
https://edu.kubsau.ru/file.php/105/03_03.07.13/03_Laboratornyi_praktikum_po_neorganiche
skoi_khimii.Aleksandrova EHA.pdf

7 @oHJ OLIEHOYHBIX CpPpEACTB 1Jisl IPOBEACHUS HpOMe)KyTO‘lHOﬁ arrecranumn

7.1 IlepeyeHb KOMIIETEHIHII ¢ yKa3aHHWeM J3TanoB uX (OPpMUPOBAHUS B MpoLecce

ocsoenns OIIOII BO
Otanbl GOpMUPOBAHUS U POBEPKH YPOBHS C(HOPMUPOBAHHOCTHU
Howmep cemectpa* KOMITIETEHIIUH 110 IUCHUIUIMHAM, IPAKTUKAM B IIPOLIECCE OCBOCHMUS
OI1OIT BO

OIIK-2 Bnanenue 0a30BbIMM 3HaHMSAMHU (PyHIAMEHTANIbHBIX pa3fenoB (HU3UKU, XUMUU U
Oouosiornu B 00beMe, HEOOXOIUMOM JIJIs1 OCBOSHUS (DU3UIECKUX, XUMUICCKUX U OMOJTIOTUUECKHUX
OCHOB B JKOJIOTUHM W TPUPOAOIOJIB30BAHUN; METOJAaMU XHMHUYECKOTO aHalW3a, 3HAHUSAMHU O
COBPEMEHHBIX TUHAMHUYECKHUX Mpoleccax B MPUPOAE U TexHochepe, 0 cocTosHUU Treochep
3eMJIH, 3KOJIOTHH U 3BOJIIOLUHU Ouochepsl, Io0aNbHBIX 3KOJIOIMYECKHX MpolieMax, MeTo1aMu
0oTOOpa U aHaJIN3a reoJOTHYECKUX M OMOIOTHYECKUX MPo0, a TaKKe HaBbIKaMU WIACHTU(UKALIUN
U OnMcaHusi OWOJOTMYECKOro pPa3HOOOpa3usi, €ro OIEHKH COBPEMEHHBIMH METO/JaMHU
KOJIMUECTBEHHOU 00paboTKK MHGOpMaIUH.

b1.b.10 Heoprannueckast Xumusl

b1.b.11 buonorus

b1.B.01 buopaznoobpazue

N[

b1.5.09 ®usuka



https://edu.kubsau.ru/file.php/105/Uch_posobie_KHimija_metallov_2_1.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/02_KHimija_nemetallov_Aleksandrova_EH.A._Sidorova_I.I.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/02_KHimija_nemetallov_Aleksandrova_EH.A._Sidorova_I.I.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/16_Teoreticheskie_osnovy_i_individualnye_zadanija_po_neorganicheskoi_i_analiticheskoi_khimii.KaigorodovaEA_SidorovaII_KoshelenkoNA.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/16_Teoreticheskie_osnovy_i_individualnye_zadanija_po_neorganicheskoi_i_analiticheskoi_khimii.KaigorodovaEA_SidorovaII_KoshelenkoNA.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/16_Teoreticheskie_osnovy_i_individualnye_zadanija_po_neorganicheskoi_i_analiticheskoi_khimii.KaigorodovaEA_SidorovaII_KoshelenkoNA.pdf
https://edu.kubsau.ru/file.php/105/02_IZBRANNYE_MULTIMEDIINYE_LEKCII_PO_NEORGANICHESKOI_KHIMII.pdf
https://edu.kubsau.ru/file.php/105/02_IZBRANNYE_MULTIMEDIINYE_LEKCII_PO_NEORGANICHESKOI_KHIMII.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/03_Laboratornyi_praktikum_po_neorganicheskoi_khimii.Aleksandrova_EHA.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/03_Laboratornyi_praktikum_po_neorganicheskoi_khimii.Aleksandrova_EHA.pdf

2 b1.b5.27 Opranndeckas XuMus

2,4 b2.B.01.01 IIpakTuka 1o IIOJIY4ECHUIO IIEPBUYHBIX
IpoeCCUOHANIbHBIX YMEHUN M HaBBIKOB, B TOM YHCJI€ NEPBUYHBIX
YMEHMH 1 HaBBIKOB HAYYHO-UCCIIEOBATEIbCKOMN 1EATENbHOCTH

2-3 B1.5.13 O61as s3xonorus

b1.5.26 ®usnueckasa 1 KOJUIONIHAS XUMUS

b1.5.19 Yuenue o 6uochepe

b1.B.11 Dkomornyeckast reHETHKA

b1.5.16 Oxpana okpy>karo1ieit cpesibl

b1.b.22 YcroitunBoe pa3BuTue

b1.B.JZIB.05.01 ®u3uxo-xuMuyecKue METO bl aHATH3a

(G212 RIE-N o g N K V)

b1.B.JIB.05.02  WHcTpymMeHTallbHbIE  METOJbI  aHajiu3a B
MOHHUTOPHHIE 00BHEKTOB OKPYKAIOIIEH cpebl

b1.b.14 I'eoskomnorus

b1.5.32 ®usunonorus pacreHuit

b1.5.23 Dkonornueckrii MOHUTOPUHT

b1.B.10 DBonronuoHHasg 3KOJIOT U

B1.B.16 MeToabl DKOTOTHYECKNX UCCIIEIOBAHUI

(el RN N NN NN &)

b3.b.01 3ammra BBINYCKHOW KBaTU(UKAIMOHHOW  paboTHI,
BKJIIOYAs! TOATOTOBKY K 3aIIMTE U MPOLIEYPY 3alUThI

*HOMep CEMECTPa COOTBCTCTBYCT OTAIly (bOpMPIpOBaHI/IH KOMIICTCHLIN

7.2 OnucaHue TmoKa3aTrejeili W KpUTepHeB OIEHUBAHHWSI KOMIIETEHIHI Ha
Pa3IUYHBIX 3Tanax uX GopMUPOBAHNSI, ONTMCAHUE IIKAJbI OLleHUBAHUS

YpoBEeHb OCBOCHHUS
IInanupyeMbl | HEYJOBIETBO | YyIOBJIETBOPH

€ pe3yabTaThI pPUTETHHO TEJBHO OrneHouHOE
XOPOIIO OTIIUIHO
OCBOCHHMS (MuHEMaNTb- | (MUHHMAJIbH - - CpeACTBO
9 N (cpennwmii) (BBICOKUIA)
KOMIICTCHITHH HBIN HE Bl

JIOCTUTHYT) | TOpPOTOBBIIA)

OIIK-2 Baanenue 0a30BbIMHU 3HAHMAMM (yHIAMEHTAIbHBIX pa3/iesoB (U3UKU, XUMUH H
Omosormu B o00ObemMe, HeOOXOAMMOM JUIA OCBOCHHMA (U3NYECKHUX, XMMHYECKHX H
0M0JIOTMYEeCKHX OCHOB B 3KOJIOTMM W TPHPOAONOJIb30BAHUM; MeTOJaMHM XHMHYECKOIo
aHaJIN3a, 3HAHUSAMH 0 COBPEMEHHBIX JMHAMHYCCKHX NpoLeccax B nmpupojae u texuochepe,
0 cocrossHuUM Teochep 3emiH, IKOJOTUM M IBOJIOUUM Ouochepbl, TI00AJIBHBIX
IKOJIOTHYECKMX IMpodjemMax, MeToAaMH O0TOOpa ¥ AaHAJAM3a TeQJIOTHYeCKHX H
O0MosIornYecKHuX NMpod, a Tak:ke HABLIKAMU HICHTUPUKAINH U ONUCAHUA OHMOJIOTHYECKOro
pa3sHooOpa3usi, ero OLEHKH COBPEMEHHBIMHM METOAAMH KOJHMYECTBEHHOH 00padoTkm
uHpopmanuu

3HATDH YpoBeHb MuHuMansHO | YpOBEHb YpoBeHb TecTsl
OCHOBHBIE 3HAHWM HIDKE | JOMYCTUMBIN | 3HAHUU B | 3HAHUU B | Pedepatsr;
IPUYNHBI MUHUMAaJIbHBI | YPOBEHb o0beme, o0Beme, Boeinonnenune
U3MEHEHUS X 3HAHUH, COOTBETCTBY | COOTBETCTBY | JIaDOpaTOPHBIX
¢duzuko- TpeOOBaHUH, | JOMYIIEHO IOILEM IOLLEM pabot u
XUMHUYECKHX | UMEJIH MECTO | MHOTO porpaMme porpaMme WHIUBUAYaAIbH
CBOICTB rpyOsbie HErpyObIX MOATOTOBKH, | MOATOTOBKH, | BIX
MaTepHayioB, | OIIMOKH (91115 (03 JOTTYIIIEHO 0e3 omuOOK | MPaKTHYECKUX
151631 (SN10707 NN U1 HECKOJIBKO YIPAKHEHUN U
BEIIECTB; HETpyOBIX 3a/ay;




YpoBeHb OCBOEHUS

IInanvpyeMbl | HEYJOBJIETBO | YIOBJIETBOPHU
€ pe3yJIbTaThl PUTEIIBHO TEIbHO Onenounoe
OCBOEHUS (MuHuUMab- | (MHUHUMAJIbH Xoporto OTIITHO CpencTBO
. . (cpennwmii) (BBICOKMIN)
KOMIIETEHILIUH HBIH HE BIN
JOCTUTHYT) | TOPOTOBBIN)
Mopdororud OIMO0K KonTpomnbHbie
€CKMIl cocTaB paboThI;
TBEPABIX Keic-3ananue
OBITOBBIX Bomnpocsl u
(KOMMYHaJIbH 3aaHUs I
BIX) OTXOJIOB IIPOBE/ICHUS
YMETh: IIpn IIponemonct | IIponemoncr | IIpogeMoHCT | K3aMeHa
MPOU3BOJUTh | PELICHUU pUpOBaHBI PUPOBAHbI pUPOBaHbI
71a00paTOPHBI | CTAaHAAPTHBIX | OCHOBHBIE BCE BCE
e 3a1a4 HE | yMEHUs, OCHOBHBIE OCHOBHBIE
UCCJIEJOBAaHU | IPOJAEMOHCTD | PELICHBI YMEHUS, YMEHUS,
s,  3aMepbl, | HPOBaHbI TUIIOBbIE pElIeHbl BCE | pEIIEHBbl BCE
aHAJIN3bI OCHOBHBIE 3a/1a4u C | OCHOBHbIE OCHOBHbIE
OTOOpaHHBIX | YMEHHUS, HerpyObIMH 3a/1a4u ¢ | 3amauun c
OPUPOJHBIX | UMEJIM MECTO | OUIMOKamH, HerpyObIMH OTJIEIbHBIMU
o0pa31oB rpyobie BBITIOJTHEHBI | OIIMOKaMH, HECYILECTBEH
OINOKH BCE 3aJlaHus, | BBIIOJHEHBl | HBIMHU
HO HE B | BCE33JaHus B | HEIOYETaMH,
MIOJIHOM MIOJIHOM BBITIOJTHEHBI
o0BeMe o0beMe, HO | Bce 3aJaHus B
HEKOTOpBIE C | IOJHOM
HegoyeTaMu | o0ObeMe
NUMETb ITpu Nwmeercs IIponemonct | IIpogemoHCT
HABBIKHA peleHnn MHWHUMAJIbHBI | PUPOBAHBI pHUpOBaHBI
NWAJIN) CTaHJAPTHBIX | U Habop | 6a3oBbIE HaBBIKM IIpU
BJIAJIETD: 3a/1a4 HE | HABBIKOB IS | HABBIKA [PU | PELIEHUU
HaBbIKaMU MPOJEMOHCTp | pPELIeHUS pelieHun HECTaHJIapTH
MIOATOTOBKHA | UPOBAHBI CTaHJApTHBIX | CTAaHJAPTHBIX | BIX 3ajad 0e3
JIOKyMeHTaIu | 6a30BbIe 3a1a4 ¢ | 3amau ¢ | ommbok "
U, cofepxa HaBBIKH, HEKOTOPBIMHU | HEKOTOPBIMU | HEIOUYETOB
niei UMENIH MECTO | HeIoueTaMu | HeloueTaMu
CBEJCHMUS O rpyOsbie
COCTOSIHUH OIINOKHU
OKpY’Karollen
Cpelibl,
MecTax
otbopa mpoo,
METOUKAX
(MeTomax)
U3MEPEHUM
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1.

7.3 TunoBble KOHTPOJIbHbIE 33JaHUS WJIH HHbIE MaTepUHajbl, HeOOX0AUMbIE If
OLEHKH 3HAHWH, YMEHHUI, HABBIKOB, XapaKTepU3YWIIMX JTanbl (GopMUpPOBaHUS
KoMIeTeHI Ui B npouecce oceoennss OIIOII BO

Keiic-3aganus
«PacTBOpBI 2JIEKTPOJIUTOB
OmnbiT Nel. Xapakrep Aucconuanuy riApOKCHI0B
a) [losryyeHne ruIPOKCUIA MATHUS
PeakTuBbI: pacTBOp XJIOpHUJa Maruus 1 H., pacTBOp rUApOKcHIa HaTpus | H., pacTBOp COJIIHOMN
kucioTel 1 H. B aBe mpoOupku BBecTH mo 5-6 kamenb | H. pacTBOpa XJIOpHJia MarHus W
N00aBUTh B KOXIYIO MO 5-6 Kamenb 1H. pacTBOpa TUAPOKCHIA HaTpui. B mepByro mpoOHpKy K
ocanky no6aButh 8-10 kamenb 1 H. pacTBopa COJSHON KUCIIOTHI, a B Apyryro 8-10 kamensb 1 H.
pacTBopa ruApoKcua HaTpHsl.
3ananue. 3anuch AaHHBIX onbiTa 1) Kakue npusnaku peaknuii Ber Habmonaere ? B kakom
ciy4yae HaOIIOJaeTcsi pacTBOpEeHUE ocaaka? 2) Hamumure MOJEKYJISpHbIE W HOHHO-
MOJICKYJISIPHbIE YPaBHEHUS PEaKIMH: TMOJYYSHHs] TUIPOKCHUIA MarHus, THUAPOKCUAA MarHusi ¢
COJITHOM KHCJIOTOM, rHApOKCUIa Maruus ¢ rugpokcuoMm Harpus. Kakas peaxuus ve uaer? 3)
KakoB xapakrep amcconuanuy TUAPOKCHIA MarHus? 3anuiliuTe YpaBHEHHUE HCCOLMALIUU
TUAPOKCUAA MarHUsl.
0) [lonyyeHne rUAPOKCHIA HUHKA
PeakTuBBI: pacTBOp Cynb(ara nuHKa | H., pacTBOp THAPOKCHIA HATPHs | H., pacTBOP COJSTHOM
kucnotel 1 H. B aBe mpoOGupku BBectu mo 5-6 kamenb 1 H. pacTBopa cynbhara HMHKA U
n00aBHUTh B KaXayro 1o 1-2 karm 1 H. pacTBOpa ruApoOKcHIa HaTpus (10 MOMEHTa 00pa3oBaHUs
ocajka). B mepByro mpoOupKy K 0CaaKy A00aBISITH MO KarjisiM 1 H. pacTBOP COJISIHON KUCIOTHI
JI0 paCTBOPEHMS OCa/IKa, a B IPYT'YI0 — U30BITOK 1 H. pacTBOpa I'MIpOKCHJIa HATPUS.
3aganue. 3anuchk JaHHbIX onbiTa 1) Kakue npusnaku peakuuii Bel HaOmromgaere? B xkakom
clydyae HaOIIofaeTcs pacTBOpeHHE ocajka? 2) Hamummre MONEKyaspHblE U HOHHO-
MOJIEKYJIIPHBIE YpPaBHEHHUS pPEAKLUWU: TMOJYYECHHsS] THUAPOKCHAA ILWHKA; THAPOKCHAA IUHKA C
COJITHOM KUCIIOTOM, THMJPOKCHJA IUHKA ¢ ruApokcuaoM Hatpus. Kaxas peakuus ne uuetr? 3)
KakoB xapakTep aucconpManuy TMAPOKCHIA LMHKA ? 3amuIIMTe YpaBHEHHE JTUCCOLUALUU
TUIPOKCUIA LIUHKA.
OnbiT Ne 2. CpaBHeHHEe XUMHYECKOH AKTHBHOCTH KHCJIOT
PeakTuBBI: pacTBOp YKCYCHOM KHUCIOTHI | H., pacTBOp COJSIHOM KHCIOTHI 1 H., kapOoHar
Kanblus (Mpamop). B oany mpoOupky BBecTH 6-8 kamenb 1 H. pacTBOpa yKCyCHOM KHCIIOTa, a B
apyryio - 6-8 kamemp 1 H. pacTBOpa COJITHOM KHCIOTHL. bpocuts B 00e mpoOHpKu TO
NpUOIU3UTENBHO OJJUHAKOBOMY KYyCOUKY KapOOHaTa KajbIus (MpamMopa).
3aganue. 3anuch AaHHbIX onbiTa 1) Kakme nmpusnaku peakuuii Bol Habmomaere ?  2)
Hanumure MonekynspHble 1 HOHHO-MOJIEKYJISIPHBIE YPABHEHMSI PEAKIIUU: YKCYCHOW KHCJIOTHI €
KapOOHATOM KaJIbLiMsl, COJITHOM KUCIIOTHI ¢ KapOoHaTtoM Kanblus. 3) ChopmynaupyiiTe BbIBOA, B
KaKoOM clly4yae peakuus ujaeT 0ojiee MHTEH- CUBHO, M 00OCHYMTE ero.

3aganus 11l KOHTPOJIBHBIX padoT
Konrpoabnas padora 1 B 15 Bapnanrtax
«XuMHYeCKHe MPeBPALeHUs, 3aKOHOMEPHOCTH HX NPOTEKAHUSD
MPUBE/ICH [T TpUMepa BapuaHT 1)

Bbujer Ne 1
Hamumure ypaBHEeHHsI peakidid, ¢ TOMOIIBI0O KOTOPBIX MOXKHO OCYIIECTBHUTH CJEAYIOIINE
MpEeBpallCHHUS:
CO; —» CaCO;3; — CaO — Ca(NO3);, — CaSO, HazoBute MpOAyKTHI.

2. HazoBuTe mepedncieHHble HUKE COSAMHEHHS U ONpPEeeNuTe, K KaKOMy KJIAaCCy HEOpraHMYeCKUX

coeaunenuit onu otaocsres:  MgOHCI, Fe(OH)z, AICIl;, HCIO,, KHSO,
3. Onpexnenure, CKOIBKO MOJIEH COEPIKUTCS B CEPHON KUCIOTe Maccoit 196 .
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4. Pacnionoxxurte 3JIEMEHTHI B MOpsJKE Bo3pacTaHus snekrpoorpunarenbHoctu: N, B, F, As, I.
OtBet MmoTuBHpy#Te. /15 nona | ~ HanmummTe >IEKTPOHHYIO POpMYITY.

5. Onpenenure tumsl cBsazeil B coenunenusx: KCl, BCl;, CH,. CoctaBbTe 37€KTPOHHBIC CXEMbI
00pa3oBaHMs MOJICKYJI C KOBaJIEHTHOH CBs3b10. OTnpeenTe BAIGHTHOCTh U CTETICHh OKUCIICHUS

JJIEMEHTOB.
6. C mOMOIIBI0 3JEKTPOHHBIX YpPaBHCHHU paccTaBbTe KOI(D(OHUIMEHTHI B YPAaBHCHHHU M YKaXKHTE
OKHUCJIUTEIh, BOCCTAHOBHUTEIH H MPOIIECC: Cu + H,SO4 — CuSO4+ SO, + H50.

7. Hanumute ypaBHEHHs JUCCOLMAIIMA M KOHCTAHTY HECTOMKOCTH KOMILIEKCHOTO HOHA, a TaKKe
YKaKUTE KOMILICKCO00pa30BarTelib, JJUraH bl 1 koopauHanunonHoe uyncio ais [Co(H20)sCICls.
HazoBuTe KOMIUIEKCHOE COEIMHECHUE.

8. Hanmmmre BBIpaXEHHE  KOHCTAHTHI ~ PAaBHOBECHS  JUIA  CICAYIOMICH  PEaKI[UH:

2H,0, +2CL,,, == 4HCl ) + Oy,

Kyna cMecTuTcsl paBHOBECUE NPU YBEITUUEHUU JaBICHUS?

KonTtpoabnas padora 2 (B 15 Bapuanrax)

«BoaHbIe pacTBOPBI 3JIEKTPOJIMTOB, HX CBOICTBAY.
Buaer Ne 1
1. OcCHOBHBIE MOJOXKEHUS TEOPUU ITEKTPOIUTUUECKON qucconranuu. Jluccounanust KUCIbIX U
OCHOBHBIX cojed: ruapocynbpuma Oapus, Qocdara ruapokcoamomunus. IlpuBenure
BBIPQ)KEHUE KOHCTAHT JMCCOLMALMU JJIsl PAaCCMOTPEHHBIX  BBIIIE 3JIEKTPOJIMTOB, TIE 3TO
BO3MOKHO.
2. BopopoaHblil 1oka3zaTeinb, ero omnpejaeiaeHue. KucioTHO-OCHOBHBIE MHIAMKATOPBI, MEXAHU3M
ux peiictBusa. Paccumraiite pH, pOH , [H'] u [OH] mma Bommoro pactBopa HCI ¢
KoHIeHTpanueit 0,1 M.
3. CymHocTh npoliecca Tupoim3a cojieid, MpUYMHA U CIEACTBUE Tujapoiusa. ['uaponus comu
cynb(ua HaTpUs.

TecTsl
TecTOBBIN KOHTPOJIb M0 OCHOBHBIM T€MAM HEOPTaHUYECKO XUMHH

baza TecToB MO HEOpPraHWYECKOW XUMHH TMOATOTOBIEHA B CHCTEME TECTUPOBAHMUS
«INDIGO» Indigo Software Technologies, http://indigotech.ru/. JloctynHa njsi CTyJeHTOB B
rio6ansHOM cetn KyOI'AY 1 KOMIIBIOTEPHBIX KJIaccaX YHUBEPCUTETA.
Tumnosbie TECTHI IO OTACJIIBHBIM TEMaM HeOpFaHI/I'-Ie()KOI\/JI XUMUWHU IIPUBOJATCA OAJICC
OcHoOBHbIE MOHSITUSI U 3aKOHBI XMMHU
1. IlpocTsle BemecTBa

1) nonustuiieH 2) rpadur 3) 6enblit pocdop 4) ammuak
2 .EnuHuIbB I3MEepeHnst MOJISIpHOTO 00BEMa raza

1) monb 2) Monb/1 3) KMOJIB/M® 4) n/xMob
3. Macca oaHOU a.e.M. paBHa

Dlr 2) 1,66 -10% r 3) 1,66:10% kr 4)1,66-10"kr
4. Mons 1r000r0 raza npu H.y. 3aHUMaeT 00beM 22,4 11 — CIIeJICTBUE

1) 3aK0HA COXpaHEHHsI MacChl BEIIECTBA 2) 3aKOHa MMOCTOSTHCTBA COCTaBa

3) 3akoHa ABoraapo 4) 3aK0HA KpaTHBIX OTHOILIEHUIN

5. 1 mons Al(OH); HeliTpanu3yer MOJIb COJISTHOW KHCIOTHI

11 2)2 3)3 4)4 5)1,5

6. Peaxkust mexty NaOH + HzPO,4 oTHOCHTCS K peakuuu

1) npucoenuHenus 2) pa3noxeHus

3) HelTpanu3anuu 4) runpatanuuu 5) 3amereHus
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Crtpoenue H CBoiicTBa aToma, HMX H3MeHeHHne B Hepuoauveckoit
cucreme JI. U. MenaeneeBa

7. Haunbonpmmii paauyc uMeeT aToM
1K 2) Na 3) Li 4) Rb 5)H

8. Bricuiyro cTeneHb OKHCICHHS +4 uMeer AJIIEMEHT TPEThEro IMEepHoja. ..
1) dochop  2) ckanmumit 3) TuTaH 4) kpeMHH I 5) amoMHUHUI

9. 3apsin saapa aTroma KPEMHHS paBeH
1) +28 2) +3 3) +4 4) +14 5) +6

10. Merammueckue CBOICTBa HauOosee BBIPKCHBI y aToma
1) muTus 2) Hatpus 3) kanus 4) KanbIus 5) maruus

11. Yucio BaJICHTHBIX AIIEKTPOHOB B aTome Xpoma paBHO
1)2 2)3 3)6 4) 8 5)4

12. DIIEKTPOHHYIO KOH(UTYPALIHIO 1 522522p63523p5 nMeeT aToM
1) docdopa 2) xjopa 3) 6poma 4) ¢Topa 5) azota

13. Haumenbmmii paauyc AMeEET aTtoM
1) Li 2) Be 3)B 4)C 5N

14. DnextpoHHas KoOH(Urypalysi BHEUIHEr0 HHEPreTHYeCKOro YpoBHS artoMa (ocdopa
1)...35%3p°0) 2) ...35%3p° 3)...48%4p°0  4)...25%2p° 5) ...4s%4p°

15.  Hemerajuimueckue  CBOWCTBAa  HauOoliee  BBIPAKCHBI y  aroma
1) cypbMBI 2) a3orta 3) MbIIbAKa 4) poctopa

16. DneKTpoHHas dbopmyna 3JI€MEHTa 1 522522p4 COOTBETCTBYET aToMy

ayS 00 B) Se 1) Te o) Cr

17. UYwucno oHepreTM4eckMX ypoBHEHl y artoma, wumeromiero 19 mnpoToHOB, paBHO
a) 3 6) 5 B4 r) 2 ) 6

18. Yucno mpoTOHOB, HEHTPOHOB M 3JIEKTPOHOB y aTOMa C MOPAAKOBBIM HOMepoM 40 paBHO
a) 40,91, 40 6) 40 51, 40 B) 20, 51,40 r) 40, 40, 40 o) 20,91, 40

Xumuyeckass  CBA3b

19. Xumnueckast cBA3b B MOJIEKYJIE aMMHUaKa

1) xoBasieHTHas MOJIApHAast 2) KOBaJICHTHAsI HETIOJISIpHAs 3) nonHas
4) metamnnyeckas 5) 1OHOPHO-aKILIETITOpHAs

20. YcToHWYMBOE COCTOSIHUE MOJICKYJIbI 00BsCHIETCS JOCTHMIKCHUECM  4YHCJIa 3JICKTPOHOB Ha

BHEIITHEM 3JICKTPOHHOM YPOBHE 1)0 2)4 3)2 4) 6 5)8
21. KoBasieHTHas CBSI3b B MOJIEKYJIE XJI0pa 00pa3yeTcs 3a cueT

1) CITapUBaHKsI OJTMHOYHBIX DJICKTPOHOB 2) JBYX HEMOJCICHHBIX Map 3JICKTPOHOB
3) TPEX OOIINX AIESKTPOHHBIX HAP

22. JInuna cBsi3u B psaay HF, HCI, HBr, HJ
1) ymenb1aercs 2) yBEJINYUBAETCS 3) He u3MeHseTcs

23. JlnuHa CBA3M — 3TO PACCTOSIHUE MEXKIY
1) atoMmamu 2) siipamMul aTOMOB ~ 3) BaJICHTHBIMHU 3JIeKTpoHaMu  4) opOUTaIsIMu

24. YBenu4eHre IIMHBI CBS3H B MOJIEKYJIaX BEIIECTB HAOIIOIAETCS B PATY

1) Ha, N, Cl; 2) N2, Clz, Hy 3) Clz, Ha, Ny 4) Hy, Clz, N
25. ITpu oOpa3oBaHuM THOPUIHBIX OPOUTAJICH YHCIO UCXOIHBIX PAaBHO

1) YUCITY THOPUIHBIX OpOuTaeit

2) MEHBIIIE YUCIIa THOPUAHBIX opOuTaeit
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3) Oosblie yrcia rTHOPUIHBIX OpOUTaseH

26. Mexanu3M oOpa30oBaHMs KOBAJICHTHOU CBSI3U

1) paaukaabHBIN 2) TOHOPHO-aKIEITOPHBIN

3) oOMeHHBIH 4) 000011IeCTBICHUE PIEKTPOHOB

27. Cs3b B MoJiekyse ropoBogoposa 1) ¢ - cBs3b 2) m — cBA3b 3)o
Umn

28. Bupl cBsizeld B MOJIEKYJIEe a30Ta

1) 30-cBsi3n 2) 1o-cBsA3b U 21 -CBS3H

3) 3 -cBsi3uU 4) 20-cBs3u U 11 -CBsI3b

29 MaKCI/IMaJIBHyIO BO3MOXKHOCTH 06pa3OBLIBaTB MOHHBIC COCAMHCHUS UMCHOT 3JICMCHTHI
1)Crucl 2)CucCl 3)HuCl 4)LiuCl

30. O6pazoBaHre HOHHOW KPUCTANINYECKOMN PEIIeTKH XapaKTePHO JUIs
1) nonuna uesus 2) rpadura 3) HadpTanuHa 4) anmasa

31. Kpucramnmnueckas pemierka rpadura 1) nonHnas 2) MoJeKyspHas 3)
aTOMHas
4) Merannnyeckas

KoMniaexkcHble CcOeAHMHEHHUS
32. KoopauHainoHHOE YUCII0 KoMIutekcoobpasoBarens B coenunennn [Cr(NH3)Cly]
paBHO 1) 4 2) 6 3) 2 4) 3 5)5

33. T'ayloreHbl BXOJAT B COCTaB KOMIUICKCHBIX COCTMHEHUH B POJIH
1) nuranmos 2) xoMmIuieKcooOpazoBaTenen 3) nura”aoB U KOMILIEKcooOpa3oBaTenei

4) nurasHaoB U BHEUIHeH chepsl  5) BHelIHeH chepsl

34. Crenens okucieHus komiuiekcoodpaszosarens B mosiekyie Ks[Fe(CN)g] paBua
1) +3 2) +2 3) +4 4) +6 5 0

35. Bapsin BHyTpenHei chepsl B coenunennu Ki[Fe(CN)g] paBen
1) +4 2)-4 3)-3 4) -2 5) +6

36. Koopaunaronnoe uncio B coenunaennu [Co(H20)3]Cls

1)6 2)3 3)5 4) 4

37. Crenens okucienus koMmruiekcooopazoatens B coenuneHnu [Co(NH3)s]Cls paBHa

1) +2 2) +3 3) +1 4) +4

XuMH4ecKkasi TepMOAUHAMHMKA

38. OTtkpbITas cucrema oOMeHuBaeTcs c OKpY>Karoleu cpenou
a) SHeprueu 0) BemecTBOM B) paboTtoit I') DHEPTHUEH U BEIIECTBOM

39. Dwuranenus — JTO DJHeprus, KOTOpoH oOJamaer cucremMa NpU IOCTOSHCTBE
a) 1aBjeHus  O) TeMrepaTypbl B) o0beMa ') Macchl

40. CrangapTHOM TerIoTOW 0Opa3oBaHMs HA3bIBAIOT TEIUIOBOW 3(dekT oOpasoBanus 1 Moib
JTAHHOTO BEIIEeCTBA u3 JIIEMEHTOB npu JTaBJICHUH
a) P<0 6) P>0 B) P = 1,013  10°Ila r) P = 3,045-10°Ila

41. Bripaxxenue TIepPBOTO 3aKOHa TEPMOJIMHAMUKHU
a) Q= AU +W 6) A=U-TS B) PV = nRT r) G =H-TS
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42. TepmomuHamMudecKkass XapakTEpUCTUKA, HE sBISIOmAasca (QyHKIUEH  COCTOSHUS
a) BHYTPEHHSSI DHEpTUsi 0) SHTAJbIUA  B) DHTPOIUSA r) pabora
43. Dueprus ['ub6ca BeipakaeTcs paBeHctBoM a) A =U—-TS 6) Q=AU + PAV

B G=H-TS ) dS:?

44. TemoBoi ekt XUMUYECKON BBIPAXAIOT B eANHULIAX
a) H/M 0) Kr/M> B) k/[K/MOib r) kJDx/ M

45. CaMonpoun3BOIbHBIN XUMUYECKUN rporecc B M30JIMPOBAHHOU
cucremMe npu S >0 Oyner MPOTEKaTh
a) B IIPSIMOM HAIpPaBJICHUH 0) B IPSAMOM M OOpaTHOM HAampaBJICHHH
B) O0OOpaTHOM HaIlpaBJICHUU r) He OyJeT mpoTekaTh Mpolecce

46.  [Ins BBIYUCIEHUSA TeIIOBOro »3(ddexra peakuuud NpU CTaHJAPTHBIX YCIOBUSIX C
UCTIOJIb30BAaHUEM CTAaHAAPTHBIX TEIUIOT OOpa30BaHMs YYaCTHUKOB pPEAKLIUU MPUMEHSIOT
dopmyimy

:a) AHO 208 = Z i AHO 298 (mpox ) — i AHO 298 (ucx) 6) SQ =dU +PdV

B) TdS > dU+PdV 1) AH 8= 2iAH 05 uex) — Z0:AH 208 (pos)

47. HeynopsiioueHHOCT  cUCTEMBI  XapaKTEpU3yeT TEepMOJAMHAMUYECKas  (PYHKIIHUS

a)H 6)S B UH 1) GA

Kunernka n karaam3. CwmenieHne XHMHYECKOT0 PABHOBeCHS

48. CkopocTb XUMUYECKOU peakuu BBIPAXKACTCSI B SAMHHIIAX
a)Monb - - ¢t 6) MOJIB* 11 B) MOJIb* C r) MOJIB 1T * MHH

49. Jlns peakiuu Ay(r) + Brp 2AB(r) maTemMaTH4YeCKOE BBIPAKECHHE 3aKOHA
JICUCTBYIOIINX Macc a) v = kc?(A) 6) v = kc? (A) ¢?(By) B) v = kc (A2)

c (By) r) v = k(A ¢ (By)
50. Ilpu yBenmueHHH KOHIICHTpAIMH BelecTBa A B 3 pa3a cKopocTh peakuuu Aj(T) + Ba(r) =

2AB(x) yBenTu4YuTCS B a) 3 paza 0) 6 pa3 B) 8 pa3 r) 9 pas

51. 3aBHUCUMOCTBH CKOPOCTH PEaKLUU L OT TeMmepaTypbl T ( y- TemreparypHblid Ko3dduument
peaknumn) OITHCHIBACT ypaBHEHUE
a v2= vT Y 6) v2=v7 -y (T2 — Ty
B) vi2=vm Y- (T2—Ty)/10 r) vrp=vopyT Y0

52. Beixox ammuaka no ypasHeHHI0 peakiuu Nyr)+3Hy) == 2NHj3)+Q yBemuuutcs, ecin
a) TIOBBICUTH TEMIIEPATypy M KOHIIEHTPAIHIO a30Ta 0) MOBBICUTH JaBJICHUE, TTOHU3UTH
TEMIEpaTypy  B) MOBBICUTH JABJICHUE U TeMIEpaTypy T') IOHU3UTh

JaBJICHUE U TEMIIepaTypy
53. IloBblieHue AaBIEHUS U MOHUKEHUE TEMIIEpaTyphbl B CUCTEME MPHUBOAMUT K MOBBIIICHUIO

BBIXO/Ia MPOIYKTA peakuuu B cirydae
a) 2H, O =—=2H, + 0O, — Q 6) N, + 3H, == 2NH3 + Q
B)H,+ 1, == 2HI-Q r) N+ 0, == 2NO-Q

54, Karanuzarop B Xoj1e XUMHUYECKON peakuuu
a) cMeIaer paBHOBECHE CHUCTEMBI B CTOPOHY MIPOIYKTOB
0) HE cMeIaer XUMHUYECKOTO paBHOBECHS
B) YMEHBIIIaeT BpeMs JIOCTHKEHUS paBHOBECHS
') CMEMIaeT paBHOBECHE B CTOPOHY UCXOJHBIX BEIIECTB

55. 3aBHCHMOCTH CKOPOCTH OT KOHIICHTpPAI[MH OMUCHIBACTCS ypaBHeHHEM V = K ¢ (Ap) mis
peakuuu a) Bo(r) + Ax(r) = 2AB(1) 0) 2B2(T) + Ax(r) =
2B,A(1) B) B(k) + Ay(r) = BAy(T)

r) 2BA(T) + As(r) =2A3B (T)

56. Jlns yBemmdenus ckopoctr peakiuu A(T) + 2B(T) = C(r) B 125 pa3 HE0OX0AMMO yBEITUIHUTh
BHEIIIHEE JaBJICHUE B CUCTEME a) B S pa3 0) B 25pa3 B) B 125 pa3 r)
B 100
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OKHCIANTETBbHO-BOCCTAHOBHUTEIbHBIE PeaAKINU
57. CrenieHb OKUCIICHHS aToMa Maprania B coequaennn KoMnO, paBua

a) +2 0) +4 B) +6 r) +7 o) +5

58. MakcumanbHass — TOJIOKUTENIbHAs ~ CTENEHb  OKHUCJICHHS  DJIEMEHTa  paBHA
a) HOMepy mepuoga © ) HOMEpy psila B ) HOMEPY IPYHIIBI  T') MOPSIKOBOMY HOMEPY
59. Crenenb OKHCJICHUS azoTa YBEJIMYUBACTCS B pany

a) NH4CI, N2, NO,  6) NO,, NH3, NO B) KNO2, NO, NH3 r) NO, NH3, HNO3
60. Crenenp OKHCIEHHMS M BaJCHTHOCTb yriepoxa B okcuae yriepoma (II) CO pauel
a) +2u?2 0) +4u4 B) t4u2 r) +2u3 n) +3ul

61. Crenenp OKHCJIEHUS BOZIOpOAA paBHa -1 B COEJIMHEHUU
ayNaOH ©6)NaH B) PH; 1) HO o) HaS

62. Xpom MOJKET MIPOSABIIATH CTEIEHb OKHCJICHUS
a) +1,+2,+4 0) +2,+3,+6 B) +2,+3,+4 r) ot +1 mo +6

63. Cepnas KHCIIOTa  SIBJISICTCS OKHUCJIHTEIIEM 3a cuer

a) ™ 6) S* B) S* r) §*

XumMHYecKHe coeJUHEHHs, HX CBOWCTBa
64. Cunukar HaTpus pearupyer
1) ¢ yroiapHOI KHCIOTOMN 2) ¢ COJISTHOM KUCIIOTOM

3) ¢ Bogoii 4) co BceMH 3TUMHU BEIIECTBAMHU

65. Peaknus NaOH + HCl = OTHOCUTCS K TUITY peakiui
1) mpucoeauHenuss 2) 3amelleHUs 3) uonHoro oOMeHa 4) pasnoxeHus 5)
HEeUTpanu3anuu

66. Tonbko cpenHss COJIb MOJTy9aeTCst o peakuun
1) H,SO, + Mg(OH)2 = 2) Li,O + H,CO3 = 3) Na,O + H,O + Ny,Os5 =
4) CH3COOH + CU(OH)Z = 5) H3PO,4 + NH;3 =

67. I'a3 BBIJICTISICTCS B pe3ynbTaTe peakuuu
1) BaCl, + K,S = 2) FeCl, + NaOH = 3) NaHCO; + HCI =
4) CaCl, + Na,CO3 = 5) NaOH + Nay;SOq4 =

68. Tunpocynbdun-non UMeeT bopmyiry
1) SOs* 2) 8% 3) SO~ 4) HS 5) HSO3"

PactBopbl, cnoco0bI BbIPA’KEHUS] HMX KOHLEHTpauui
69. MaccoByr0o 00  pAacTBOPEHHOTO  BEIIECTBA  PACCUUTHIBAIOT 10  (hopmyne

1)C= n 2) o= m(BerecTBa)
\ m(pactBopa)

3y m=V-p 4) m(BemectBa) = m(pacreopa) — m(H,0)

70. Moutsipayro KOHI[CHTPAIIUIO pacTtBopa PaCCUHMTHIBAIOT o bopmyie

) c- n 2) _ m(BerecTBa)

\/ m(pactBopa)

3y m=V-p 4) m(BemectBa) = m(pacreopa) — m(H,O)

71. PactBop comepxut 20 r BemectBa u 80 r Boabl. KOHIIEHTpaIUs pacTBOpa B MacCOBBIX JOJISIX

1) 20% 2) 25% 3) 0.25 4) 0.20

72. Tutp pactBopa c¢ coaepxxanuem 0,22 1 BemectBa B 100 M pacTBopa paBeH
1) 0,0220 2)2,2000  3)0,0022  4) 22,0000

73. Konunuectso BELIECTBA NaOH B 500 MII 0,2M pacTBopa
1) 0,2 monb 2) 0,1momb 3) 0,01moub 4) 0,02Mo01b

74. Tutp pactBopa c¢ coaepxkanuem 0,22 1 BemectBa B 100 Ma pactBopa paBeH
a) 0,0220 6) 2,2000 B) 0,0022 r) 22,0000
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75. Macca 100 M1 pactBopa c IIJIOTHOCTBIO p=1,079 /M

a) 1079 0) 10,791 B) 100,0r r) 1,079

PacTBOpbl 3J1eKTPOJUTOB. Teopus 31eKTPOJIUTHYECKONH THCCONMAIIUH

76. Haubonee CHJIbHAS KHCJIOTa
1) H,CO3 2) HCOOH 3) H,S 4) HCI 5) HF

77. CunbHBIMU AJIEKTPOJINTAMHU SIBJISTFOTCS PacTBOPBI
1)HCI  2) H,COg3 3) H.S 4) H,SO3 5) HCIO 6) H,SO,

78. Konnenrpanus areraTr-uoHOB BBIIIIE B pacTBope
1) CH3;COOH 2) CH3;COONa 3) oauHaKoOBa

79. Hawunbomee CHUJIBHBIM JIEKTPOJIUTOM SIBIISIETCS pacTBop
1) KOH 2) NaOH 3) RbOH 4) LIOH

80. CnocoOHBI JTIUCCOLIMUPOBATH 1o THITY KHCJIOTBI AIEKTPOJIUTHI
1) Zn(OH), 2) Ba(OH); 3) Mg(OH), 4) NaOH 5) Al(OH);3

81. Peaxius UIET 110 KOHIIa B pacTBope MEXITY HOHAMH
1) Ba** u CI 2) Ba®" u NOy 3) Ba®" u SO,% 4) Ba®* u CH;COO

82. Bripakenue KOHCTAHTBI JIACCOLMAIIN MOYKHO 3aIMcaTh JUIST

1) HzSO4 2) H2C03 3) K2C03 4) MgC|2

Bopopoanbiii moka3zareiab. I'mapoaus couieid.

83. Jlakmyc B pacTBope KHCJIOTHI
1) xpacupiid  2) cuanid  3) GuoneToBblii  4) KENTHIHA

84. T'maponusy noasepraercs 1) K,CO3 2) NaCl  3) KBr  4) CuSO,  5) AgCl

85. T'maponm3oM  Ha3pIBaeTCs  NPOIECC  B3aUMOJEHCTBHS ~ HMOHOB  COJKM  C...
1) Bomoit  2) Bogopoaom 3) kuciopogomM  4) HATpUEM 5) kanueM -

86. Konuenrparuu nonos [H'] = 10° mons/n coorercrByer konuentpauus noxos [OH ] ...
MOJTB/TT 1)10° 2)10® 3)10™  4)10' 5)107
87. 3HaucHme pOH=11 COOTBETCTBYET KOHIIEHTpAIUU oo H'... wmoms/n
1)10* 2)107 3)10°  4)10™

88. Tlunpoxcoconu oOpa3yroTcs npu THJIPOJTU3E. . .

1) Nas PO4 2) (NH4)2804 3) Al(N03)3 B 4) ZnC|2 5) NH,4CI

89. Vpasuenme COz*+HOH === HCO; +OH  oTHOCHTCS. K THAPOIM3Y  COJIH...
1) Ca(HCO3)2 2) A|2(C03)3 3) K2CO3 4) KHCO3 5) MgCO3

90. pH BoxHOTO pactBopa comu MNSO4 paer  1)7  2)6 3)8 4) 10 5)9

Tembl pedepaTos

1  Pacnpoctpanenue, nmpuMeHEHHE, (DU3MKO-XMMHUYECKHE CBOWCTBA M METOJBI ITONYYEHHS
BOJOPO/ia, 3HAUEHUE €T0 B IIPUPO/IE;

2  Ou3MKO-XMMHYECKHE CBOWCTBAa KHUCIOpPOJA, €ro 3HAaue€HHEe B MPHUPOJE, TEXHHUKE U
CEILCKOM XO03SICTBE;

3  OOmwe CBOWCTBa HaTpwWs, KW U JIPYTUX 3JIEMEHTOB |A-TIOATPYNIBI, UX COCIWHEHHS,
3HA4YEeHUE HATPHSI U KaJlus B IPUPOJIE U CEIbCKOM XO03SHCTBE;

4 OO6mue cBoiicTBa MarHus KaJbliusg U IPYrux 3jeMeHToB || A-moarpymnmnsl, UX cOeAMHEHNUS,
3HAa4YeHHE MarHus U Kalblius B IPUPOJIE, TEXHUKE, OMOJIOTHH;

5  OOuue cBoiicTBa 60pa, amOMUHUSA U ApYyrux 31aemMeHToB || A-noarpynmsl, ©X coennHeHus,
3HAa4YEeHUE AJIFOMUHUS B IPUPOJIE U TEXHUKE;

6 OOmue cBoiicTBa yriaepoda, KpeMHHUsS W JApyrux siaemMeHToB |VA-moarpymmbl, Hx
COEIMHEHUS, 3HAYCHHE YTIIepo/ia U KPEMHHUS B IPUPOZE U CEIbCKOM XO35ICTBE;

7 OO6mme cBoiicTBa a3oTa, Gocdopa u Apyrux ’memMeHToB VA-TIOATPYIIIBI, UX COSTUHECHHUS,
3Ha4YeHue a3ora u pocdopa B IpUpoJe U CEIHCKOM XO3IHCTBE;

8 O6mmwme cBoiicTBa a3oTa, Gpocdopa u Apyrux ’meMeHToB VA-TOATPYIIIBI, UX COCTUHECHHUS,
3Ha4YeHue a3ora u ocdopa B IpUpoAe U CETHCKOM XO35HCTBE;
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O6mmume cBoiicTBa 3neMeHTOB VIIA-moArpymmel, UX COCIWHEHUs, 3HAYCHHE TrajJoreéHOB B
IIPUPOJIE U CEIIBCKOM XO35I1CTBE;

OOmue cBoicTBA M OCOOEHHOCTH TEPEXOJHBIX METAIOB, UX pACIpPOCTpaHEHHUE B
IIpUPO/IE, 3HAUEHNE, IPUMEHEHUE;

DKOJIOTHS M TOKCUKOJIOTHSI METAJLIOB;

Kpyrosoport a3zora, cepsbl, BO/Ibl, YTJIEKUCIOrO ra3a B IPUPO/IE;

Tspkénple MeTaIIbl, UX M0JIb3a U Bpell, OMOJIOTNYeCKOe 3HaUCHHE;

Bopa, e€ cBoiicTBa, 3HaUYECHHUE B IPUPOJIE U CEILCKOM XO3SICTBE;

AKTHUBaLUs BOJIbI, CYIIIHOCTb, METObl, MEXaHU3M JICHCTBHS, '3MEHEHHUE CBONCTB;
DNEeKTPOXUMHYECKasl aKTHBALMsA BOJABI, MEXaHW3M AaKTHBALMH, OWMOJOTHYECKas pOJib U
3HAQUYE€HHUE B TEXHUKE;

DNEeKTPOXUMHUYECKH AaKTUBUPOBaHHAs BoOJa, €€ OCOOEHHOCTH, MEXaHH3M JCHCTBUS Ha
pacTeHus U KUBbIE OPraHU3MBbI;

Bonoponnelii mokazarenb BOAHBIX PAacTBOPOB, MEXaHWU3M JCUCTBUSA cCpeabl U €€
Ouooruueckasi poiib B )KU3HEACITEIbHOCTH PACTEHUM;

HoBsle Teopuu cTpoeHust aToMa U XUMHUYECKOM CBSI3U, UX 3HAUEHUE B HAYKE U IPAKTHKE;
[IpoGieMbl 3KOJIOTUU B COBPEMEHHOM MUPE U MYyTH UX PEIICHHUS,

CtouHbI€ BOJIBI, METOJIBI UX OUYUCTKHU;

MuHepanbHbIi U U30TOIHBIN COCTAB BOJIbI, BIUSHUE UX HA dKUBbIE OPraHU3MBbI;

O30H, ero cBOICTBa U IPUMEHEHHE ISl 00E€3BPEKUBAHNS BO3/1yXa;

be3oTxo1HOE TPOU3BOICTBO PACTUTEIBHBIX Macell, MPOOJIEMbl U IyTH UX PEIICHUS;
YTunuzauusi 0TX0/10B IPOU3BOJCTBA PACTUTEIbHBIX Macell;

YTunuzauus 0OTX0/10B KUBOTHOBOJICTBA,

3amuTa okpyxatouieil cpeapl. OuncTKa JBIMOBBIX I'a30B: XMMHUYECKUNA, MEXaHUYECKUN U
IPYTHAE METOJBI.

Peakiuu oxucnenust okcuna azora (I1) B oxcua (1V). [lpeBpaiienus 030Ha B KUCIOPOJ U
B3auMozieiictBus okcuaa azora (I1) ¢ ozonom. O30HOBBIE nbIphl. [IpsiMoe Bo3zeilicTBue
KOCMHMYECKOTO M3JIyYEHHUs Ha OKPYKAIOIIYIO CPENy.

XUMHYECKOE PAaBHOBECHE B MOPCKOM BOJIE C yYaCTHEM PACTBOPEHHOI'O YIJIEKUCIIOTO Tasa.
Kap6onatnas O0ydepnas cuctema MupoBoro okeaHa.

buoxumuueckne KpyroBopoThl BEIIECTB B OKPYXKalOLIEeH cpesie, KpyroBOpoT yIrilepoa.
AnpTepHaTUBHBIE UICTOUYHUKH YHEPTUH, UX 3HAYCHHUE U IPUMEHEHNUE;

DKOJOTHYECKH 0e30MacHbIe METObI 3alTUThl PACTEHUH, UX 3HAYCHHUE U IPUMEHEHUE;
HedrsaHoe pocTtoBoe BeliecTBO, €ro 3KoJoruyeckas 0e30MacHOCTh U HKOHOMHUYHOCTH
HCIIOJIb30BAaHNUS B CENBCKOM XO35CTBE;

3arpszHeHue Bozayxa, [IJIK 3arps3asiomux BeIIeCTB, MyTH PEIICHUS YKOJIOTHYECKUX
3a/1ay4;

3arpsizaenue Bojbl, [IJIK 3arps3HA0mMMX BEMIECTB, MyTH PEIICHUS SKOJIOTHYECKUX 3a/1ay;
Tsoxénble MeTamibl, UX MOJIb3a U BPET;

CBuHel KaKk DKOTOKCUKAHT, UCTOYHHUKH IOCTYIUIEHHs €ro B OKpyXkaromyw cpeny, ITJK,
IIyTH PELIEHUS 3KOJOTNYECKON 3a/1auH;

HedTp kak 3arps3HuTENb BOJBI, CIOCOOBI OYMCTKHU BOJIBI OT HEPTSHBIX 3arpsi3HEHUN;
HedTh kak 3arps3HUTENH TOYB, METOIBI OYMCTKHU MOYB OT HE(TAHBIX 3arps3HEHHI;
docdaTel, X TIOJIb3a U BPEIl, TyTH PEHICHUS IKOJIOTHIECKOM 3aa9H;

HurpaTtsl, ux nosib3a 1 Bpell, yTH pEeUIEHUsI SKOJIOTUYECKOH 3a/1a4H;

AMMHUak, ero nojb3a u Bpell, MyTH PEeLIeHHs 3KOJOTHYeCKON 3a1auu;

Menp kak Mmukposnemenrt, ero [1JIK B mouBax, myTu penieHust 5K0JI0rH4eckoi 3a1auu;
Hukens kak Tsoké€neii meramn, ero IIJIK B mouBax, mone3a W Bpeln, MYTH pEIIEHUS
JKOJIOTHYECKOM 3a4auu;

KobGaneT kak Tsokénerii metayn, ero [IJIK B mouBax, mosib3a W Bpel, MYyTH pPEIICHUS
JKOJIOTUYECKOM 3a4auH;
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46 MonubaeH kak Tsokénerid Metawi, ero ITJIK B moumax, moyib3a W Bpel, IMYTH PEHICHUS
JKOJIOTHYCCKOM 3a4a4H;

47 Tlwak xak Tsok€npld metaa, ero IIJIK B modBax, mojib3a W BpeN, IYTH pEIICHUS
JKOJIOTHYCCKOM 3a4auH;

48  MBpIbSK KaK TOKCUKAHT, €r0 COSIMHEHHUS, TOIy4eHUE U IPUMEHEHUE;

49  Menabcoaepxalnye Ipernaparsl s 3allUThl pACTEHUH, COCTaB, MOJIYYCHHUE U IPUMEHEHUE;

50  Tsmxénble MeTaIIbI, CHOCOOBI OYMCTKU CTOYHBIX BOJ] OT TSDKEIBIX METAJUIOB.

PesynbraThl Jydmmx pedeparoB MPENCTaBISIOTCA HAa CTYJCHYECKOM HAy4HOM CEMHHApe B
dbopMe TOKIIaI0B.

HNuauBuayanbHble 3aJaHUS AJ15 CAMOCTOSITEIbHOI PadoThI CTYIEHTOB

WuauBuayanbHble 3aaHusl JUISl CAMOCTOSTEIILHOM Pa0OThI CTYIEHTOB IO HEOPTraHHYECKOU
xumun (15 BapwaHTOB) COCTaBIEHBI 1O KaXJOH TeMe B BHJE Y4eOHOro mocoOus
«MHOMBUIyabHBIC 33JJaHHs JIJIS CAMOCTOSITENILHOW pabOThl CTYACHTOB IO HEOPraHUYECKON
XUMHUU» JJIS TOJTOTOBKM OakKalaBpOB WH)KCHEPHBIX, arpOHOM. M OHOJIOT. CIeIUaTIbHOCTEH
arpap. By3oB / D. A. Anekcanaposa, U. 1O. Tumodeera. — Kpacuomap: Ky6I'AVY, 2013. — 88
C.) M3/1aHbI B THIIOTpAadUU YHUBEPCUTETA M pa3MELICHbBI B 00pa30BaTeIbHOM MOpTAJIC By3a.
[IpakTUyecku MO BCEM TeMaM MOJTOTOBJCHBI OTBETHI, 4YTO IO3BOJSIET CTYACHTAM CaMUM
NPOBEPHUTH MPABUIBHOCTh BBINOJHECHUS 33JJaHUM, YBUICTh JOMYIICHHBIC OMIMOKH, HAYYUThHCS
CaMOCTOSITENIFHO peIIaTh XUMHYECKUE 3aJaud. BBIMONHEHUE 3ajaHus 10 KaXIOW TeMme
YUUTBIBACTCS MIpETioiaBaTesieM B popme 3auéma 1o Teme.
B momomp crTymeHTam s BBINOJIHEHWS WHAWBUAYAIBHBIX 3aJaHUld  pa3pabOTaHBI
KOHMPOIbHblE BONPOCHL € OmMemamu U 3a0ayu ¢ peuweHusmMy B YIeOHOM MOCOOHH
AnexcanapoBoit 3.A. «JlabopaTOpHBI MPaKTUKYM 10 HEOPTAaHHYECKOH XUMUN» — DIIEKTPOHHOE
u3Jl. Ha oOpasoBatenbHOM mopraie Kyol'AY — 2012. — 526¢. [1yig caMOoCTOSITeTEHOTO 00yUeHus
CTYJICHTaM IpeJyiaratoTcsi Takxke «V30paHHbIE MYyJIbTHMEIUIHBIC JEKIIMHA TI0 HEOPTaHHYECKOU
XUMHUN» — DJIEKTPOHHOE M3J1. Ha oOpa3oBarenbHOoM moptane Kyol'AY — 2012. — 484c. (aBTop:
AnekcanapoBa D.A.).

Bonpocs! u 3a1aHust 1Jisi NPOBeeHUs POMEKYTOYHOT0 KOHTPOJIsSI (AK3aMeHa)

Komnerennusi: BnageHue 0a30BbIMH 3HaHUSMHM (DyHIaMEHTaNIbHBIX pa3JesioB (U3MKH,
XUMHUU U Ouosoruu B oObeMe, HEOOXOJUMOM Uil OCBOEHHUS (DU3MUYECKUX, XMUMHUYECKHX WU
OHMOJIOTHYECKHX OCHOB B AKOJIOTHHM WM MPUPOONOIH30BAHUN; METOIaMU XUMHUYECKOTO aHAIIN3a,
3HAHUSIMH O COBPEMEHHBIX JUHAMUYECKUX IMpolieccax B MPHUPOJIE U TeXHochepe, O COCTOSHUU
reocdep 3eMiu, dKOJOTHU U DBOJIOIUU Onochepbl, riI00adbHbIX SKOJOTHUYECKUX MpolaeMax,
METOJaMU 0TOOpa M aHalIM3a TeoJOrMYeCKMX M OMOJIOTMYEeCKHX Mpo0, a TakKe HaBbIKAMHU
UJICHTUQUKAIIMA ¥ ONHCAaHUS OMOJOTHYECKOTO Pa3HOOOpas3Ws, €ro OIEHKH COBPEMEHHBIMH
MEeTOJIlaMH KOJMUeCTBEHHOH 00padboTk nHpopmarmu (OITK-2)

3.1.2 Jl1st NpOMe:KyTOYHOI 0 KOHTPOJIA
Bonpocs! k 3k3aMeHy 110 AUCHUILIMHE «XUMHS HEOPraHU4YecKas»

1 Xumus kak Hayka, ee 3ajauyd. XapakTepHble uyepThl XuMuH XX1 Beka. 3HaueHHe
XUMHUYECKON HAyKH B PELIEHUH MPOOJEM OXpaHbl OKpYKarolleh cpeabl. JKOIOTHs Kak
HayKa O B3aMMOOTHOLIEHMHM M B3aUMOJAECHCTBUM JKHUBBIX OpPIaHM3MOB CO CpElOM HX
oOuTaHus, Kak HayKa JKM3HM Ha IutaHere. OCHOBHBIE SKOJOTHYECKHE MPOOJIEMBI,
CBSI3aHHBIE C XUMUYECKHUM 3arpsi3HEHUEM OKPYIKaIOILEH CPebl.

2  OcHOBHbIE MOHSTHUS XUMHUHU (XMMHUYECKHUN 3JIEMEHT, aTOM, MOJIEKyJia, aTOMHas U
MOJIEKYJISIpHAsE OTHOCUTEJIBHBIE MAacChl, MOJb, MOJISIpPHAs Macca. DKBHUBAJIEHT, KJacChbl
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10

11

12

13

HEOPraHMYECKUX COEAMHEHUH, XHUMUYecKas peakuus U JAp.). MomspHble Macchl
SKBUBAJICHTOB, UX PACUET JIJISl PA3IMYHBIX KJIACCOB XMMHUYECKUX COCTUHEHUH.

OcHOBHBIE 3aKOHBl XMMHH. 3aKOH COXpaHeHusi Maccbl U 3Hepruu M.B. JlomoHOCOBa.
3akOoH NOCTOSHCTBA cocraBa xumudeckux coeauHeHuit JK.IIpycra. 3akoH KpaTHBIX
otHoweHui JIx./[anbTOHA Kak MpOSIBJIEHUE 3aKOHA IEpeXoJa KOJIMYECTBA B KadyeCTBO.
3akoH TpocThIX 00BeMHBIX oTHomeHud JK.JI Teii-Jlroccaka. 3akoH A.ABoraapo u
CJIeICTBUS U3 Hero. Pacuer MOJIeKyJIIpHOM MacChl ra30B M0 UX OTHOCUTEIbHOM MIIOTHOCTH.
3aKOH SKBUBAJICHTOB.

Knaccel xummnueckux coenunenuii. CBoicTBa U CriocoObI MOJIyY€HUS OKCU0B, OCHOBAHUM,
KUCIOT M cosell. IlpeBpaieHne cpeaHHX cojleld B KHCIble M OCHOBHBIE W HAOOOPOT.
Paccmotpets Ha npumepax.

VYuenue o crpoeHuu aroma. SnepHas moxaenb atoma mo O. Pesepdopmy, ocHOBHBIE
noctynatel H. bopa, nporonHo-uenitponnas teopus [.JI. Uruarenxko u E.H. I'anona,
KBAaHTOBO-MEXaHUYECKasi Teopusi crpoeHust atoma. [Ipencrasnenus Jlyu - ne - bpoins o
KOPIYCKYJISIPHO-BOJIHOBOM JIyaJIU3M€E 3JIEKTPOHOB.

VpaBuenne 3. lpeaunrepa Kak ypaBHEHHE CTOSYEH BOJIHBI W KBAaHTOBBIC YHMCIIA,
HeoOXoauMbIe [ ero pemeHus. I'masHoe (N), no6ounoe opoutansHoe (1), MmarauTHOE (M)
W CIHHOBOE (S) KBAaHTOBBIC YKCJA, WX XapaKTEPUCTHKAa M B3aUMOCBs3b. S, P, d, T —
opbuTanu, ux KOHPUTypaus.

Pacnipenenenne osnexkrpoHoB B arome. IlpaBmino B.M.KneukoBckoro. CrocoObl
n300pakeHus pacrpenenaeHus 3MeKTpoHoB: 1) meroa Koccens; 2) snexTpoHHbIe (POpMyIIbL;
3) rpaduyeckue >nekTpoHHbIE cxeMbl. [IpaBuio ['yanaa.

[lepuognueckuit  3axkon  J[.M.MenneneeBa, ero coBpeMeHHas (HOPMYIHPOBKA.
[lepuonnueckas cucrema xumuueckux snemeHToB [[.M.MenzaeneeBa kak rpaduueckoe
n300pakeHNe MEepPUOAMYECKOTO 3akoHa. [lepuoamueckas cucremMa Kak KiacCH(PHUKAIUs
aTOMOB II0 CTPOCHHUIO HMX OJJIEKTPOHHBIX 000yI04eK. [lepronapl M TpyMIbl, TIaBHBIE H
MOOOYHbIE TOATPYIIBEl AJIEMEHTOB TMEPUOJUYECKON CHUCTEMBI, HMX XapaKTEpUCTHUKA.
dusznueckuii CMBICI HOMEpa Iepuoaa W HoMepa Tpynnbl. OOIIeHAydYHOE 3HAYCHUE
MEPUONYECKOT0 3aKOHA U nepuoanueckoit cucremsl [[.M1.Menneneesa.

OCHOBHBIE CBOMCTBA 3JIEMEHTOB — aTOMHBIA paJNycC, dHEPTUs MOHM3AIMU, CPOJCTBO K
AJEKTPOHY M 3JIEKTPOOTPULATENBHOCTh. M3MEHEeHHMEe CBOWCTB aTOMOB XHWMHMUYECKHX
JJIEMEHTOB B 3aBUCHMOCTH OT HMX TIOJIO)KEHHS] B  TEPUOJMYECKOM CHCTEME
JA.N.Menneneesa. PaccmoTpeTs Ha npuMepax.

XuMudeckasi CBA3b YClOBUE 00pa3oBaHUS XMUMHMUYECKOH CBsA3M, ee mpupoja. PaboTsl
JIstouca, I'elitnepa, Jlonnona, Cneitrepa, [lonmuHra B yueHun 0 XMMHYECKOM CBsA3H. Bubl
XUMUYECKUX CBS3€H: KOBaJCHTHAs, HOHHAs, MeTaJuIMuecKass ¥ BOJOPOJHAS JUIst
opraHunyeckux coenuHenuil. [Ipumepsr.

KoBasienTHast xuMmuueckas CBs3b, €€ MPUPOJA U MEXaHU3M OOpa3OBaHUSI MO TEOPHH
BaJICHTHBIX CBsi3eil. CIocoObI M300pakeHHsI KOBAICHTHBIX CBSI3€H, CBOMCTBAa KOBAJIEHTHBIX
CBs3el (yIMHA, PHEPTHsl, HACBHIIIEHHOCTh, HAMpaBlIeHHOCTh). [loHATHEe O THOpMAM3aUH
aTOMHBIX opOuTaNeid, 6 U T — CBA3H. Pa3HOBUIHOCTH KOBAJIEHTHOW CBSI3U — HEMOJSPHAs,
MOJIsIpHAast, IOHOPHO-aKIenTOpHas. PaccMoTpeTh Ha mpuMepax.

WNonnas cBsa3b, €€ MNpupoaa, KOJIMYECTBEHHAsh XapaKTEepUCTHUKAa M  CBOMCTBA.
Merammueckasi CBsi3b, €€ XapaKTEPUCTHUKA, OCHOBHBIE THUIIUYHBIE CBOMCTBA METAJIOB.
Bonoponnas xumudeckasi CBsi3b B OPraHUYECKHX COEIMHEHMSIX M MEXMOJEKYIsIpHAs B
HEOPTraHUYECKHX, €€ HAMpPaBJICHHOCTh, IPUPOA U MEXaHU3M, SHEPTHs BOJIOPOTHOUN CBS3H
B CPaBHEHUH C KOBaJIEHTHOU. [Ipumepsl.

Kommiekcubie coenunenns. Teopusi KOMIUIEKCHBIX coenHennid A.BepHepa, ee 0OCHOBHBIE
MOJIOKEHHUSA, ONMCHIBAIOIINE CTPYKTYpPY KOMIUIEKCHBIX coequHeHud. [lonydenue wu
CBOMCTBA KOMIUIEKCHBIX  COCIWHEHHWW, WX 3HAYeHUE M MpUMEHEHHe. BaxHueilmiee
KOMIUIEKCOOOpa30BaTeNH U JTUTAH/IbI.
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OHepreTuka W HaNpaBJICHUE IPOTEKaHUS XHUMHUYECKUX IpoueccoB. (OCHOBHbIE
TEPMOJMHAMMYECKUE  TIOHATHS M BEJIMYMHBL  TEPMOJMHAMHUYECKass  CHCTEMa
(30aMpOBaHHAs " HEU30JINPOBAaHHAs, paBHOBECHAs U HEpaBHOBECHA),
TEPMOAMHAMMUYECKHE Ipolecchl ( OOpaTUMBIE M HEOOpAaTUMBINM, pPAaBHOBECHBIM U
HepaBHOBeCHBIH). TepMmoanHamMuueckue (QYHKLUUU COCTOSHUSA: BHYTPEHHsS HHEpIus,
SHTAJBIHNA, SHTpONHs, SHeprus Jx.I'u60ca.

[lepBoe Hauyano TEepMOJMHAMHUKH, €ro 3HadeHue W mnpumeHenue. 3akoH [.U. I'ecca,
CIIEICTBUSL W3 HEro, MNPHUMEHEHHE JUIS pacyeTOB TEIUIOBBIX A(P(EKTOB XUMHUECKUX
peakuuid. TenaoTel 00pa3oBaHMs U TEMJIOThI CTOPAHUSI XUMHUECKUX BEIIECTB.

Bropoe Hauyasio TepMOaUHAMUKN. DHTPONMS KaK KPUTEPUI HAIIPAaBJIEHHOCTH MPOLIECCOB B
U30JIMPOBaHHBIX CUCTEMAaX W KaK Mepa TEPMOJMHAMUYECKOM BEPOSTHOCTU CUCTEMBI.
Ouneprust I'mb60Oca Kkak KpUTepHil HAINPaBICHHOCTH Tpolecca B HEU30JMPOBAHHBIX
CUCTEMax. YCJIOBUS CaMOIPOU3BOJIBHOIO NPOTEKAHMsI XMMHUYECKUX peakuuid. [Ipusectn
IIPUMEPBI PACYETOB.

Xumuueckass KUHeTHMKa M Kataiu3. CKOpOCTh XHMHYECKHUX peakuud U (akTopsl,
BIMAIOIIME Ha Hee. BiMsHME KOHLEHTpaUMU pearupyrollux BeEIIeCTB Ha CKOPOCTb
XUMHUECKUX peakiuuii B 3akoHe neicTtByromux wmacc K. [ympnGepra u II. Baare.
KoHcTanTa CKOpPOCTH XMMHYECKOW peakuuu, ee (u3ndeckuid cmbici. llopsmok wu
MOJIEKYJISIPHOCTh XMMHYECKUX peakuuid. CocTaBieHME  KHHETUYECKMX YPAaBHEHHH JUIS
MPOCTEUIINX XUMUYECKUX PEAKIIUH.
3aBUCUMOCTh CKOPOCTH XHMHYECKOM peakuuu OT Temmeparypbl. 3akoH Baut-I'ododa.
VYpaBHueHuss AppeHuyca. DHEprus aKTHUBALMU, €€ (PU3MUECKUH CMBICT C TOYKH 3PECHUS
TEOPUHM IIEPEeXOJHOT0 AaKTHUBHOI'O KOMIUIEKCa Ha Ipumepe o0pa3oBaHUS HOAUCTOTrO
BoJopoAa. Pacuérel BeNMYMHBI CKOPOCTH PEAKIIMK OT TEMIIEPATYPHI.

BnusHue  katanM3aTopoB Ha  CKOPOCTb  XHMHUYECKUX  peakiuil. OcoOeHHOCTH
KaTaan3aTopoB. ['OMOT€HHBII M TeTepOreHHBI KaTajau3. 3HAYeHHEe W NPHUMEHEHHUE
KaTajan3a B CEJIbCKOM XO3sMCTBE U IPOMBIIIIIEHHOCTH.

Xumuyeckoe paBHoBecue. OOparuMocTb  XxuMuyeckux  peakuui. CocrosiHuE
JUHAMHYECKOIO PaBHOBECHSI, YCIOBUS U IIPU3HAKU PaBHOBECHOIO cocTosiHusA. KoHcTaHTa
XUMHYECKOTO PABHOBECHs, €€ pOJIb B OLICHKE HAIIPaBICHHOCTHM XWMHMYECKHX PEaKIHil.
BripakeHus: KOHCTAaHT XMMHUYECKOT'O pPaBHOBECHUS JJIS PAa3IMUHBIX 0OpaTUMBIX peakiuil.
Cwmenienne paBHoBecusi no npuHiuny Jle - Illarenbe mpu M3MEHEHHWH KOHUEHTpPALUU
pearupyomux BeEIECTB, TEMIIEpaTypbl M JaBieHusd. Paccmorpenue npuHnumna Jle -
[ITarenbe Ha mpuMepe peakuuin

Ilonatue o pactBOpax, mnpumepsl. Kiaccudukanus pacTBOpPOB IO arperaTHOMY
COCTOSIHMIO PACTBOPEHHOI'O BEIECTBA M PACTBOPUTEIS, pa3Mepy YacCTHI[ PaCTBOPEHHOIO
BEIIIECTBA, KOHIIEHTPAIIMH €r0 B PACTBOPHUTENE, CIIOCOOHOCTH MPOBOAUTH AIEKTPHUECKUI
TOK, NOJUUHEHHIO 3aKkoHy Paynsa. WneansHple M HeupaealbHble pacTBOpHL. IIpu3Haku
UEaIbHOCTH PacTBOPOB, MpuMephl. [ToHATHE 00 aKTUBHOCTH PACTBOPOB.

Pa3nuunble criocoObl BhIpakeHHs KOHIEHTPALUU PacTBOPOB, UX B3aMOCBS3b.
XapakTepHble CBOWCTBa pacTBOPOB. 3akoH Paysns. D0ynuockonus u kpuockomnus. Ocmoc
U ocMmoTHueckoe naBieHue. 3akoH Banrt-T'opda. Pomp ocMmoTmueckoro naBneHus B
Pa3BUTHM PACTEHUH M KHUBBIX OpPraHU3MOB. PoJb BOJHBIX pacTBOPOB B OMOJIOTMYECKHUX
cucremax
PactBopbl anexkTposnnToB. Teopusi 3JIEKTPOJMTHYECKON [auccolManuu AppeHuyca, ee
OCHOBHBIE TIOJOKEHHs. [maparanus Kak NpPUYMHA JTHCCOLMALNH. Hucconmanus
Pa3IMYHBIX KJIACCOB XMMUYECKUX COEINHEHUM.

CreneHb M KOHCTAHTa JUCCOLMAIMU Ha TMPUMEPE IUCCOLMALMU CIIA0BbIX  KHUCJIOT U
OocHOBaHUM. 3akoH pa3BeacHUss OcTBanbpia. VoHHBIE ypaBHEHHUs peakuuil, UX IOJHas U
KpaTKasl 3aIlHCh.

Hucconmanus Boasl. MonHoe mpousBenenue Boabl. Bomopoausiii mokazarens (pH), ero
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pacdet. pH moYBEHHBIX PacTBOPOB W MYTH €ro peryaupoBanus. Poirs pH Ononorndeckoit
Cpelbl B pa3BUTUHU PACTEHUH U KUBBIX OPIraHU3MOB.

OKcrnepuMeHTalIbHOE  omnpeneneHue pH  BOOHBIX  pacTBOpOB, pPOJIb HHAMKATOPOB.
Bydepusie cmecu kak perymsaropsl pH cpenbl, ux 3HaueHue u npumeHenue. bydepHbie
CHUCTEMBI B I10YBaX.

I'upponu3s comnell, Npu4YMHA U CIEACTBUE TMAPOJIN3A, KOHCTAaHTa M CTENEHb TUApPOIN3A,
3aBUCUMOCTb €€ OT pa3iIMuHbIX (akTopoB, pH pacTBOpoB ruaponusyommxcs coieil B
ouosioruu. [IpruMeHeHre THIPOIN3a MPU UCTIONB30BaHUH COJICH aTIOMUHUS U JKee3a JUis
OUYUCTKU CTOYHBIX BOI.

Komnounanueie  cucremMbl  OCOOCHHOCTM  KOJUIOMJHOTO  COCTOSIHHSI ~ CHCTEMBI.
Knaccupukanus KOJUIOMIOB IO arperaTHOMy COCTOSIHUIO —JUCIIEPCHOM  (a3bl U
JUCIIEPCUOHHOM cpelibl. OCHOBHBIE 0COObIE CBOMCTBA KOJUIOMIOB. benky Kak KOJIOUIBI.
IlouBEeHHBIE KOJUIOUBI.

Metoapl modydeHHs] KOJJIOMJIOB — JAMUCIIEPTUPOBAHME U KOHJEHcalus. Mwuuemia —
2JIEMEHTApHAas 4acTULA KOJUIOUIHBIX cucTeM. Koaryssuus Kak MposBIIEHUE arperaTuBHON
HEYCTOMYMBOCTH KOJUIOM10B. KOHIIEHTpallnoHHAst 1 HENTpaIu3alMoHHas KOaryJsiuus 1o
b.B.[lepsAruny, MexaHHW3M KOarysisiLHUHU.

[lonste o nmoBepxHocTHO-akTUBHBIX BeulecTBax (IIAB). Ponp IIAB B crabunuzauuun
JMCIIEPCHBIX CHCTEM, CTPYKTypHO-MexaHuueckuit Oappep mno II.A.Pebunnepy. Metox
KOAryJisiliuK, UCIOJIb3YEMBIN IPU OYMCTKE CTOUYHBIX BOJ.

OxucnurenbHo-BOCCTaHOBUTENbHBIE  peakuuun (OBP) kak mpomeccel  nepeHoca
9JIEKTPOHOB W M3MEHEHHUs CTeneHed okucieHus siaemeHToB. Tumbl OBP. Mertoas
coctapiyienus ypasaeHuit OBP. OBP B npupoze, ux poiib B poreccax no4BooOpa3oBaHusl.
OxuciauTenu M BOCCTAHOBUTENIM B NPUPOJIHBIX Bojgax. Poip uX B mporeccax
CaMOOYHILEHUS BOJIOEMOB.

PaBHOBecue B OKHCINTENBHO-BOCCTAHOBUTENIbHBIX cUCTeMax. HampaBiieHue nporekanus
OBP. IIpumepsl.

OKHCIHUTENbHBIE U BOCCTAHOBHUTEIILHBIC CBOWCTBA HUTPUTA Kaiusi M okcujaa cepol (1V).
IIpuBecTr ypaBHEHHS COOTBETCTBYIOIINX PEAKIIUM.

Boga B mpupose M JKHMBBIX OpraHu3Max, XMMHUYECKHH COCTaB MPUPOJHBIX BOJIHBIX
pactBopoB. Knaccuduxanus Bosibl Mo KECTKOCTH.

Kap6onaTtHas u o0miast x&ecTKocTh BoJibl. BpeMeHHast u mocTosiHHast KecTKoCTh. CrIoco0Obl
€€ yCTpaHEeHHs.

CrpoeHne MoJeKyabl BOAbl. AHOMalbHbIE (PU3NYECKHE CBOWMCTBA BOJbI, UX HpPHUYUHA.
Kiactepsl Bogbl.

ATOMHBIE XapaKTEPUCTUKU U OCHOBHbIE XMMHUYECKHE CBOMCTBA OWOTE€HHBIX AIIEMEHTOB
(xucnmopoa, BOOpoa, Yriepoaa, a3ora, cepbl, Gocdopa). Mx BaxHelIIne coeMHEHUS,
pacnpocTpaHeHue, IPUMEHEHHEe, XMMUUECKHEe CBOICTBA.

OO6umit 0630p MetayioB. Lllenounblie U MIENTOYHO3EMETBHBIE 3JIEMEHTHI, X COCIHMHEHUS;
XUMHUYECKHE CBOWCTBA.

Tspxenple MeTauibl. Pl TOKCMYHOCTH METAJIIOB JUIsl Pa3JIMYHBIX OPraHU3MOB.

KpyroBopoTsl XUMHUYECKHX 2JIEMEHTOB a30Ta, cepbl, (hochopa B mpuUpoIe.

KpyroBopoT BozbI ¥ YIJIEKHCIIOTO ra3a B IPUPO/IE.

Hanummre ypaBHEeHUs peakiiyii, ¢ HOMOIIbIO KOTOPBIX MOXHO OCYIIIECTBUTH CIIEAYIOLINE
MIpEeBpAICHHS: C—>C02—>CaC03(+t°C)—>?+H20—>?—>Ca(H2PO4)2—>Ca3(PO4)2

Hanummure ypaBHEHUS peakiiyii, ¢ TOMOIIbIO KOTOPBIX MOXKHO OCYIIECTBUTH CIEIYIOIIHE
npepateHus: Zn—?—2Zn(0OH),+NaOH—?—ZnS0,

Kakue u3 yka3aHHBIX BEIIECTB pearupyroT C THAPOKCUIOM HATPUS:

HNO3, CaO, CO,, CuSO,4, Al(OH);, P,0Os ? Hanumire ypaBHEHHsSI COOTBETCTBYIOIIMX
peaKkuuid.

Hcexonss U3 NOJIOKEHUS DJJIEMEHTa B IEPUOJUYECKOM CHCTEME, NAUTE XapaKTEPUCTUKY
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aTOMOB: a) xpoMma; 0) docdopa.

Kakyto HU3MIYI0 W BBHICIIYIO CTEIICHb OKHCIICHUS MPOSBISIOT yriepon, gocdop, cepa u
ron? CocraBbTe (HOPMYJIBI COSTUHEHUH JAHHBIX 3JIEMEHTOB, OTBEUAOIINX ITUM CTEIICHSIM
okuciieHus. Kak n3MeHsSIeTCsl UX OKHMCIIMTEIbHAS aKTUBHOCTh?

Hcxonst U3 MOJOKEHHS dJIEMEHTAa B MEPHUOJUYECKON CHCTeMeE, JalnTe XapaKTepUCTUKY

aTOMOB: a) KaybLust; 6) asora. Hamummre snektponnsie GopMyisl HoHos: Ca®*, N* |
Hcrnonb3yst cripaBOYHBIC J@HHBIC, OMpESTUTE H300apHBIA TerIoBol 3(dekt AH g
xumuaeckort peakuun 4HCl 0y —2H20)+Clyry. Crenaiite BbIBOA 0 BBIICICHHU WM
MTOTJIOIICHUH TETUIOTHI B MPOIECCE PEAKITUH.
Ompenenure  U3MEHEHUE  SHTPOMUU AS%gs B XOme  XMUMHYECKON peakiuu
ANH;3+501)y—6H201)+4NQO), npoTekaroeil Ipu cTaHAapTHBIX YCIOBUSAX B HJI€AIbHOM
ra3oo0pa3HoM coctostHur. OOBSICHUTE 3HAK W3MEHEHUS As°298 B pe3yibTaTe JaHHOMN
peaKkIuu.
Hcnonb3yst cripaBovHbBIE TaHHBIC, ONPEACTUTEe N3MEHEeHHEe Heprun [ mboca AGqg B X01€
xumuueckoit peakuuu: COqy+3Hy—CHyq+H20(),. Tlo 3Haky u3sMeHeHHs SHepruu
I'n66ca AGozgs cenanTe BbIBOJI O BO3MOKHOCTH CaMOIIPOU3BOJIBHOTO MTPOTEKAHUS.

CtpykTypa KOMIUIEKCHBIX coeauHeHuid. [IpencraBbTe ykKazaHHbIE BEIIECTBA B BUJC

koMiuiekcHbIX coeamaeHnii: KCN-AgCN, 2KCN-Ni(CN) » , Co(NO3)3'6NHs,
2KCI-PtCl,4
ns peakuuu: FE304(K) + CO(F) — 3FeO(K) + COz(r) AH =34,6 kIx a) cocTaBbTe

YpaBHEHUsI CKOPOCTEH MPsIMOIl M OOpaTHOM peakluu U MPUBEAUTE KOHCTAHTY PaBHOBECHS;
0) ompenenure, B KaKyl0 CTOPOHY CMECTHTCSI XUMHUYECKOE PAaBHOBECHE IPH YBEIUUEHHUU
KOHLIEHTPALlUU NEPBOr0 MCXOJHOTO BELIECTBA, MOBBIIIEHUH TEMIIEPATYpbl U YBEIMYECHUU
JaBJICHHUS.

Hna peaknun:  Nory + Oy <> 2NOr AH=180,0 xJx a) COCTaBbTE
YpaBHEHHUsI CKOPOCTEN MPsIMOM M 0OpaTHOM peakMK U MPUBEIUTE KOHCTAHTY PaBHOBECUS;
0) ompenenure, B KaKyl0 CTOPOHY CMECTHTCS XMMHUUYECKOE PABHOBECHE IPHU YBEINYECHUH
KOHLEHTPALUU NEPBOr0 MCXOMHOTO BELIECTBA, IOBBIIICHUN TEMIIEPATYPHl U YBEIMYECHUHU
JaBJICHHUS.

Jns peakuuu: C(rpa(bm) + 2N20(r) — COz(r) + Nz(r) AH = - 558,0 xJIx a)
COCTaBbTE YPAaBHEHMsI CKOPOCTEH MpPsIMOM M 0OpaTHOW peakluH M NPHUBEIUTE KOHCTAHTY
paBHOBecHs; 0) ONpPEAEIUTE, B KaKyl0 CTOPOHY CMECTUTCSI XMMUYECKOE PABHOBECHE IIPH
YBEIIMYEHUHN KOHLEHTPALMK IEPBOrO MCXOAHOIO BEILECTBA, IOBBILICHUU TEMIIEPATYPHI U
YBEJIMYEHUU JABIICHUS.

Hnsa peakuuu: 2COry + Oy <> 2COy) AH =-556,0 kJlx a) cocraBbTe
YpaBHEHHUsI CKOPOCTEN MPsIMOM M 0OpaTHOM peakMK U MPUBEIUTE KOHCTAHTY PaBHOBECUS;
0) ompenenure, B KaKyl0 CTOPOHY CMECTHUTCSI XUMHUYECKOE PaBHOBECHE IIPH YBEIUUEHHUU
KOHIEHTPALlUU MEPBOr0 MCXOMHOTO BELIECTBA, MOBBIIICHUN TEMIIEPATYPBI U YBEIUYCHUN
JaBJICHHUS.

VYkaxure, Kakue U3 MPUBEIECHHBIX IPOLECCOB MPEACTABISIOT cO00M OKUCIEHHE, U KaKue —

BoccranoBnenne? OTBer obochyiite. S — SO4*~; MnO; — Mn?*; CIm— CIO3;~

: 3+ 0.

: Crm—=Cr;

VkakuTe, KaKue U3 MPUBEACHHBIX MPOIIECCOB MPEACTABIAIOT COO0M OKUCIICHHE, U KaKHEe —
o . 2— . — .

BoccraHoBienune? Oteer obocuyire. Ca — CaO; §7— Y ; ClO —= Cly;

Cro — Cr*;

VYkaxure, Kakue U3 MPHUBEICHHBIX MPOIECCOB MPEACTABISIFOT CO00I OKHCIICHNE, U KaKue —
BoccTaHoBJeHHe? OTBET 00OCHYITE. MnO42_—> Mno; P P5+; NO, — NO;3 ;
Fe,0O; — Feo;

MeTosoM 3JeKTpPOHHOro OanaHca noadepuTe KOA(PQHUIMEHTHI, YKaXHTE OKHCIUTEIb U

BOCCTAHOBUTEND JUIS CIEAYIOMINX OKHCIMTEIBHO — BOCCTAHOBHUTENLHBIX peakiuii: Na,SOs3
— NaS + NaS0O,; KCI + KMnO; + H,SO, — Cl, + KCI + MnSO, + H,0;
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Zn + HNO3; — Zn(N03)2 + N,O + H,0.
MeTtonoM 37eKTpOHHOTO OanaHca moadepuTe KOd(pQHUIMEHTH, YKaXHUTE OKUCIUTENIb H
BOCCTAHOBUTENb JUISl CIEAYIOIIMX OKHCIUTEIBHO — BOCCTAHOBUTENBbHBIX peakuui: Cu +
HNO; — CU(N03)2 + NO + H,0; HBr + H,SO;, — Br; + SO, + H,0; KCIO —
KCIOs; + KCI.
MeTtonoM 3IeKTpOHHOTO OanaHca moadepuTe KOd(pQOHUIMEHTH, YKaXHUTE OKUCIUTENIb H
BOCCTAHOBUTEIb JIJIS CIIEAYIOIIUX OKHCIUTENIBHO — BOCCTAaHOBUTENbHBIX peakuuii: KMnO,
+ KNO; + H,O — KNO3 + MnO, + KOH;

Br,+ KOH — KBr+ KBrOs;+ H,0; Mg+ HNO; — (NO3),+ N+ H,0.
Kakue cBoOCTBa MPOSIBISIFOT B OKUCIIUTEIHHO — BOCCTAHOBUTEIIBHBIX PEAKIIMIX BEIIECTBA,
YUUTBIBasl CTEMEHb OKHCICHHUS aTOMa dJIEMEHTa, YKa3aHHOro B BamieM 3ajnanuu? Jlaiite
MOTHUBUpPOBaHHbBIN oTBeT.  H2SO4 H»S SO; (S);
Kakue cBoiicTBa MPOSIBISIOT B OKUCIUTEIHHO — BOCCTAHOBUTENIBHBIX PEAKIIMIX BEIIECTBA,
VUUTHIBAs CTCIICHh OKHCICHHUS aTOMa JJIEMEHTa, YKa3aHHOro B BamieM 3amaHuu? Jlaiite
MOTHBHPOBaHHBIN O0TBET. Mn KMnO,4 MnO, (Mn);
Kakue cBOHCTBa MPOSIBJISIFOT B OKUCIIUTEIHHO — BOCCTAHOBUTEIIBHBIX PEAKIIMSIX BEIIECTBA,
YUUTBIBasl CTETICHb OKUCJICHMSI aToMa 3JIEMEHTa, YKa3aHHOTO B BaieM 3amaHuu? Jlaite
motuBupoBanHbiii oTBeT. KyCr,0Oy Cr Cr,03 (Cn);
Kakue cBoiicTBa MPOSIBISIOT B OKUCIUTEIHHO — BOCCTAHOBUTEIIBHBIX PEAKIIMIX BEIIEeCTBA,
VUUTHIBAs CTCTIICHh OKHCICHHUS aTOMa JJIEMEHTAa, YKa3aHHOro B BamieM 3anaHuu? Jlaiite
motuBupoBanHbiii otBeT. HNO; NH;3 NO (N);
Berancnmure maccy CuSO45H,0, HeoOxommmyro s mpurotoBieHus 250mim 0,005H.
pacTBopa.
Borumcinte 00beM pacTBOpa CepHO KHCIOThl p=1,59r/cM°  (68%), HEOOXOMMMBII st
IIPUTOTOBJIEHUS 571 AKKYMYJISATOPHON KUAKOCTU p:1,22F/CM3 (30%).
Brrarcnute Maccy rupoKcHIa Kauusi, HEoOXOJUMYIO JUTsSl IPUTOTOBIICHUs 111 pacTBOpa p
= 1,08r/CM3 ¢ maccoBoit goneit KOH 10%.
Brerumcnute Temmeparypy 3aMep3aHus pacTBopa aHTHU(pPH3a, TOJYYECHHOTO TIpHU
pactBopenuu 1kr atunenraukons CoHa(OH), B 2Kr BOJBL.
Hamummre ypaBHEHHS AUCCOIUAINH CIICTYOMUX dnekTposmToB: a) HzPO,4; 6) NH,OH;
B) CaCly; r) (CaOH),S04; 1) Ca(HCO3),.
JlonuInuTe ypaBHEHUS PeaKIlnii, COCTaBbTe K HUM HOHHBIE ypaBHeHus: a) CaCOz+HCl—
6) CaCI2+Na3PO4—>
K pactBOpy yKCyCHOM KHCIOTHI MpUOaBUIIK alleTaT HaTpus. B Kakyl CTOPOHY CMECTUTCA
paBHOBECHE OMCCOIUAIUN YKCYCHOU KHCIOTHI?
BEIYICINTE PaBHOBECHYIO KOHIIGHTpamuio MoHa H' B pacTBOpe YKCYCHOH KHCIIOTBI C
koHneHTpanueit 0,1 Mons/1 (crenens quccormaruu pasua 0,13).
Kak cmecturcs paBHoBecue peakiuu ruaposusa coiau (NH4),CO3; nmpu nodasiennn NaOH
K ee pacTBopy?
Berarcinre pH pactBopa, B kotopom [OH ] pasua 10 mous/m.
BreruncnuTte KOHIEHTpAIMI0 TUIPOKCHUI-MOHOB B PACTBOpPE, B KOTOPOM KOHIIEHTpPAIIUS
FOHOB Bo10poza paHa 10 2Mous/1.
[ToueMy Henb3si B BOAZHOM PacTBOPE MONYYHUTH Cylbdun amromunaus? OTBeT 000CHYHTE.
Hanummure MoONeKysIpHBIE W HWOHHBIC YpPaBHEHHWS pEaKIWH THIPOJIM3a  COJICH:
a) NaCN; 6) Na,COs.

HpalcTuqecm/le 3aJaHud 1JId JK3aMEHa

[Ipumepsl TUIIOBBIX PACYETOB MPAKTUUECKUX 33aJaHUI IPUBOAUTCS HIDKE.

IIpumep 1. Bo ckonbKo pa3 M3BMEHUTCS CKOPOCTH MPSAMON U OOpAaTHOM peakIiy B CUCTEME:

2 CO(F) + Oz(r) - 2 COz(r)
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eciu 00BeM ra3oBOi cMeCH YMEHBITUThH B TPH pa3a? B Kakylo CTOPOHY CMECTHTCS paBHOBECHE
cucTeMsbl?

P e ur e v u e. OO03HauuM KoHIeHTpalu pearupyronmx Beriects:C(CO)=a, C(O,)=b,
C(COy)=c. CornacHO 3aKOHYy ICHCTBHS MacC, CKOPOCTH MPSIMOH W OOpaTHOM peakiuu 10
u3MeHeHus oobema Vi, :k-az-b; V06p=K1-cz.

[Tocne ymeHblieHHS 00beMa TOMOT€HHOM CHCTEMbl B TPU pa3a KOHIIEHTpAIMs KaKIOro W3
pearupyoonmx BemiecTB yBeiauuutcs B Tpu pasza: [CO]=3a; [O,]=3b; [CO,]=3c. Ilpu HOBBIX
KOHIEHTPALUAX CKOPOCTHU V'Hp psIMON U 0OpaTHOM V'06p peaxkuuu:

Vo =K (32)°-(3b) =27 K a®*b; V o5, =K1-(3¢)*=9 K%,

OTHOILIIEHUE CKOPOCTEN PaBHO:
Vi, _27Ka’e 7. Vs _ 9Ky e

2 Ka® -6 V op Kl~cz

CrnenoBaTenbHO, CKOPOCTh MPSIMOM pEaKkuu yBETUYHIach B 27 pa3, a 00paTHON — TOJIBKO
B JICBATH pa3. PaBHOBecHe CHCTEMbI CMECTHIIOCH B CTOpOHY oO0pazoBanust CO;,

=9.

IIpumep 2. Peakuust ropeHUs 3TUIOBOIO CIUPTA BhIPAKAETCS TEPMOXUMHUUECKUM
ypaBHEHUEM:
C2H5OH(>K) +3 Oz(r) =2 COz(r) +3 HzO(m); AH=?

Boruncnute TemnoBoit 3pQexT peakiuu, ecad W3BECTHO, UYTO MOJSpHAs TEIioTa
napoo6pasosanus CoHsOH () paBHa +42,36 kI 1 u3BeCTHbI Tem1oThl obpasoBanus: CoHsOH
()> COz (r)» HzO (%) (CM. TaOoII. 4)

Pem e uue g onpenenenus ternoBoro 3¢gdexra peaknun AH HEoOX0auMMo 3HATH
temnoTy oopasoBanust CoHsOH (.. [locaenHioro HaxoquM U3 JaHHBIX 3a/1a4u:

C2H5OH(>K) = C2H5OH(F); AH=+42,36 k]I

+42,3 6=-235,31-AH
+42,36 =—235,31— AHCZHSOH (:)fc)

AHG 1on (ofc) =—-235,31-42,36 =-277,67x/oxc
Boruncnsem AH peakuuu, npuMeHsist ciaeacTBUs U3 3akoHa ['ecca:

AH, , =2(~393,51) + 3(~285,84)+ 277,67 = ~1366,87x/orc

IIpumep 3. Boruucaure: a) MaccoBYIO J0JII0 BelecTBa (®) B MPOLEHTAX; 0) MOJISAPHYIO
KOHIIEHTPAIMIO BEIIECTBA C; B) MOJISPHYIO KOHIIEHTPALIUIO SKBUBAJIEHTOB Coys PACTBOPA
opTohOCHOPHOI KUCIIOTHI, MOJIYYEHHOTO TIPH PacTBOPEHUH 18 I KUCIOTHI B 282 cM® BOJIBI, eciH
mwiotHocTsh ero 1,031 r/m®. Uemy pasen tutp (T) aToro pacreopa?

Pemenue: a) [InmoTHOCTS BOJBI paBHa 1 Kr/cM”, MO3TOMY Macca BoJbl o0bemMoMm 282
oM’ paBHa 282 r, Toraa macca noixy4eHHoro pactsopa 18+282 = 300r u, cinegoBarensHo,

o%6(8)=-"B) 1000 406 - 18:100% _ o0

m,,(B) 300

6) Haxonum maccy 11 KuCIoThl

m(xucaorel)=p*V=1,031-1000=1031r

Brruncnsiem maccy KucaoThl, coaepskaieiica B 1031r pactBopa KUCIOTHI
m(kucromot) = M( pacmeopa) - @

m(xucromsr) =1031-0,06 = 61,86 2

B) MOJISIDHYIO KOHIICHTPAIIMIO pPAacTBOpa HAXOAWM JIIEHUEM MacChl KHCIOTHI,
coaepkarieiicsa B 11 pactBopa Ha MoJsipHyro maccy H3zPOy4 (98 1/ moms):

c=61,86/98 = 0,63 monb/a1 unu 0,63 M;

B) HAaxoIUM MOJISIPHYIO KOHIICHTPAlMIO JKBHBAJEHTOB (HOPMaJIbHOCTH) opTodochopHoit
KHUCTIOTEHI.
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MonspHas Macca 3KBHBaJeHTOB paBHa M,(H3PO4) = M(H3PO4)/3= =98/3 =
32,66 1/MOIb, TO Csxz=61,86/32,66=1,89 1 unu 1,89 Moanp/m.

I') HaXoJAuM TUTp pacTBopa. Tak kak B 11 pacTBopa coxepxkurcs 61,86 r kucnorsl, To T
=61,86/1000 = 0,06186 r/cm°.

IIpumep 4. Ha nelirpanusanuwo 50 em’® pacTBOpa KHUCJIOThI U3PACXOJ0OBAHO 25 M 0,51
pacTBOpa 11e104u. BerauciuTe MOISIpHYHO KOHLIEHTPAIUIO SKBUBAJICHTOB KHCJIOTHI.
P e menue Hcxons m3z 3akoHa 3KBUBAJIECHTOB, BEIIECTBAa B3aUMOJEHCTBYIOT
MEXAY cO0O0M B IKBUBAIEHTHBIX COOTHOIICHUSX.
Vl'C skl — VZ'C 9KB2
50 - Coa1 =25 - 0,5, oTKyAA Coyp1 = 25 - 0,5/50 = 0,25 H.

Ipumep 5. Boiuucautrs pH pactBopa ruapokcuja HaTpuUs ¢ MOJISIPHOW KOHIICHTpaluen
0,001 monw/1, eciiu @ =1.

Pemenue KOH - 370 cunpHOoe OCHOBaHHME, B BOJHOM pPAaCTBOPE MOJHOCTHIO
JTUCCOLIUUPYET Ha UOHBI:

KOH =K" + OH

MO3TOMY KOHLIEHTpalMs TUIPOKCUI-MOHOB B pAcTBOPE CHJIBHOIO OCHOBAaHMSI paBHA

KOHIIEHTPAIIUX 3TOTO OCHOBAHMSI:
[OH] = C (KOH); [OH] = 0,001 = 10°®
pOH = - Ig[OH]=-lg 10° =3
tak kak pH+ pOH =14, topH=14-pOH; pH=14-3=11.

IIpakTHyeckue pacuyeTHbIE 3aJaHUS

3ananme 1. Kakoif oObem raza BelgenuTcs (H.y.), eciii B peakuuto BcTymsaT 10 r kapOonara
kanbiws v 0,1 MOJTb XJIOPOBOJOPOAHOM KUCIOTHI?

3aganue 2. Beruncianre MaccoByIO JIONIO KHCIOPOJAA B OKCHIE YETHIPEXBAJICHTHOTO MeETaya,
3Has, YTO MOJISIpHAs Macca SKBHBAJICHTOB MeTaylia paBHa 29,6 r/mMonb. OmnpenenuTte Ha3BaHHE

METaljia, COCTaBbTC (1)0pMy'J'Iy €ro oxcujaa.

3amanue 3. 3anonauTe TabIUIY.

BemectBo | Momsipnast | Macca, | KonmnuectBo | O6pem  raza | Uucno KonuuectBo
Mmacca, m, BEILIECTBA, npu MOJIEKYJI, | MOJIb
M, mouib n, MOJIb HOPMAaJbHBIX N JKBUBAJIEHTOB,
ycioBusx, V, Ny
|
HsPO, 3 -
H,S1 5.6

3ananme 4. CocraBbTe 3JEKTPOHHBIE (POPMYIBI W MpPEACTaBbTE TpapHUUEcKH pa3MelleHue
AJIEKTPOHOB IO KBAaHTOBBIM SYEMKaM I JJIEMEHTOB: yriepoh, ckanauil. [Ipoanammsupyiite
BO3MOXHOCTH Pa3bEJUHEHUS CIAPEHHBIX JJIEKTPOHOB TMpPH BO30YXKIEHHMM aTOMOB C
00pa3oBaHNEM BaJIEHTHBIX 3JIEKTPOHOB B COOTBETCTBUH C TEOPUEH CIIMH — BAJIGHTHOCTH.

3ananmue S. [Ipoananu3npyiite N3MEHEHNE BEIMYUHBI 3aPSA0B s/I€p, palNyCOB aTOMOB, BEJIMYUH
AIIEKTPOOTPHILIATEIbHOCTEH M cTeneHel okucieHus it snemeHtoB |l - A rpynmbsl. KakoBsl
3aKOHOMEPHOCTH 3TUX M3MEHEHHWH NpH JBM)KEHUM [0 TPYIIE CBEPXY BHHU3 WM IO MEPHOIY
CJICBa HanpaBo? Kak u3meHsieTcs B 3TOM HarpaBJICHUU MCTAJLTIMYCCKHUC CBOMCTBA BJIEMEHTOB U
XapakTep UX OKCUJOB U TUAPOKCHIIOB?
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3aganue 6. lcxomss U3 TONOXKEHUS DJIEMEHTOB B IEPUOJUYECKOW CHCTEME, JalTe
XapaKTEePUCTUKY aTOMOB: a) cephl; 0) MapraHiia.

3ananme 7. YKaXUTE THUN XUMHUYECKOW CBSI3M B MOJIEKYJAX COCIMHEHWW Balllero BapUaHTA.
CocTaBbpTe 3JEKTPOHHBIE CXEMbl 00pa30BaHUS MOJIEKYJ C KOBaJEHTHOM CBs3bto. Onpenenute
BaJICHTHOCTh W CTENEHH OKHCIEHUSI aTOMOB B MoJiekyne. HM300pa3ute 3IIeKTPOHHBIMU
YpaBHEHUSIMH MTPOLIECCHI 00Pa30BaHUsI MOHOB U3 aTOMOB JIJIsi COSTUHEHUI C MOHHOM CBSI3BIO.

P HI CrCls PbO (H20),
3aganue 8. CocraBbTe CTPYKTYpHBIE M DJEKTPOHHBIE (HOpMynbl coenuHeHuid  (ocdopa ¢
BOZI0pOIoM (a); xJ1opoM (6); 6opom (B

Baganme 9. VYkaxure KOMIUIEKCOOOpa3oBaresb, ONPEACIUTE €ro CTEHEHb OKUCICHUS U
KOOpAMHAIIMOHHOE Ynciio B KomiuiekcHoM coeauaeHuu: [Ni(NH;3)s]SO,.

+
3ananme 10. Onpenenure 3apsa KomuiekcHoro nona [Fe™Fg] m cocraBsre aBe (opMyIisl
KOMIUIEKCHBIX COEIMHEHUH C JJaHHBIM HOHOM.

3apmanue 11. Hanummre ypaBuenue auccormaiuu coeauHenns Nas[Co(NO,)s] u BeipaxeHue
KOHCTAHTEI HECTOMKOCTH KOMIIIEKCHOI'O MOHA.

3ananme 12. [IpencraBpTe ykazaHHOE B BallleM BapUaHTE BEIIECTBO B BUIE KOMILJIEKCHOTO
coeaunenus: 2Ca(CN),eFe(CNy).

3apaHue 13. Peakuus ropeHns 6€H301a BbIParKaeTca XMMUYECKMM YPaBHEHUEM:

CeHe (x) + 71202 ¢y = 6 CO2 (1) + 3 HoOy.
Boruncnute TennoBoit 3¢ ekt 3ToH peakiuu, eciIv U3BECTHO, YTO MOJIbHAS TEIIOTa
napoobOpa3oBaHus 6eH3oma paBHa+33,9 k/Ix.

3ananme 14. Peakiusi ropeHUs METUIIOBOTO CIIUPTA BBIPAXKAETCS YPABHEHUEM: CH,OH ) +
3/2 Oxr) = CO2 (1) + 2 HoO(). Beruncnmre TemnoBoi 3(GeKT 3TOM peakuuu, eCIi U3BECTHO, YTO
MoJbHas Temora napooopasosanus CH,OH, paBra +37,4 xJIx.

3apaHue 15. Hanumure KMHETUYECKHWE YPABHEHMSI CKOPOCTEM MpsMOM peakiuu, oOpaTHOMN
peaklyy U BbIpaKEHUE KOHCTAHTHI PABHOBECHSL.

CH4(r)+202(r)<—>2Hzo(}K)+COQ(r) AH= -890,3 k]I
Onpenenure, B Kakyl CTOPOHY CMECTUTCS XHMHUYECKOE paBHOBECHUE IIPU YBEIMYEHUU
KOHIIGHTPAllU IE€PBOrO HCXOJHOIO BEIIECTBA, IOBBINIEHUU TEMIIEPaTypbl M YBEIWYEHUU
JIaBJICHUS.

3aganue 16. Ommpasice Ha 3HaHue mnpuHnwmna Jle-Illatense, oTBeThTE, KaK MOBIHUSET Ha
PABHOBECHYIO KOHIICHTPAIUIO XJIOpa B CHCTEME:

4 HCl(r) + Oz(r) 2 2 HZO(F) +2 C|2 (0> AH° >0
a) MOHWXeHUe JaBieHus; 0) yBennuenue konnentpanuu HCI; B) moBsileHne TeMmneparypel.

3aganue 17. KoHcranTta ckopocTu peakunu pasiokeHus N,O, nmpoTekaromei no ypaBHEHHUIO 2
-4

N2O = 2 Ny + Oy, paBHa 5-107": HavanbHas koHueHTpanus N,O paBHa 6,0 Moib/i1. Berauciure

HayaIbHYIO CKOPOCTh PEAKIIMH U €€ CKOPOCTh, Korna paznoxurcs 50% NO.

3ananme 18. Hamummre KWHETHYECKHE YpaBHEHHUS CKOPOCTEH MpPsIMOM peakuuu, oOpaTHOM
pPEaKIUU U BBIPAKEHNE KOHCTAHTHI PABHOBECHS.
2H2(r)+02(r)<—>2H20(r) AH= -483,6 xJIx
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OHpGI[eJII/ITC, B KaKyrO CTOPOHY CMCCTHUTCA XHMHUUYCCKOC PABHOBCCHUC IIPpU YBCIIMYCHUU
KOHICHTpPAIMK IIEPBOro HMCXOAHOT'O BEIICCTBA, IMOBBIIICHHUU TEMIICPATYPbl W YBCIWMYCHHU
JaBJICHHA.

3ananme 19. Paccuuraiite MOJISIpHYIO KOHIEHTPAIMIO pacTBOpa XJIOPHAA C MAcCOBOM aoJiei
NaCl 0,9% natpus (husuonornveckuii pacteop), eciu p= 1 r/em’.

3ananue 20. Kakyro Maccy Hy)HO pacTBOpuTh B 400 T BoABI 4TOOBI MPUTOTOBUTH PACTBOP C
maccoBoii noneit NaNOs, pasnoii 20%7?

3aganue 21. Broraucnute maccy M@SO,, HeoOxomumyro mis momydenuss 0,5Kr pacTBopa C
MaccoBoit gosaeit MgSO,4 10%.

Bamanue 22. Kakue u3 Bemects: A1(OH)s, H,SO4, Ba(OH), — Oyayt B3auMozeicTBOBATH C
THIPOKCHIOM Kanusi? BeIpasuTe 3TH peaklUu MOJICKYJSIPHBIMU, TOJHBIMH U KPaTKHUMH
MOHHO-MOJICKYJIIPHBIMH YPaBHEHUSIMHU.

3apanme 23. Jlomumure ypaBHEHUs pEaKUMH, COCTaBbT€ K HHUM IIOJHBbIE HOHHBIE U
COKpallleHHbIE HOHHO-MOJIEKYJIIPHBIE YPAaBHEHUA:
a) FeCl3+tKOH— 0) Fe(OH)3+HNO3;—

3ananmue 23. [logbepure MOJIEKYISIPHBIC YPaBHEHUS K CJICIYIOITUM HOHHBIM:

a) CH;COO +H"— CH3COOH 6) Fe(OH)s+ 3H"—Fe**+3H,0
3aganue 24. Ompenenure CUIIy OCHOBAaHHS M KHCIOTHI, oOpasyromux coiib. CocraBbTe
COKpalIECHHbIE, MOJHbIE HOHHO-MOJIEKYIISIPHBIE U MOJICKYJISIPHBIC YPaBHEHHs THIPOJIN3a COJICH.
VYKaXuTe peakiuio Cpeabl B paCTBOPAX COJICH: XJIOPHUI MarHusi, Cyab(UT HATPHUS.

3apnanme 25. Kaprodens xopomo pacteT Ha Kuciabix mnouBax npu pH = 5. Paccuumraiite
+ - o
KoHIeHTpanuio nonoB H' u OH™ B Takoii mouse.

3apanme 26. OnHoil u3 OydepHbIX cucteM KpoBH siBisiercs ¢ocharHas. OObICHUTE MEXaHU3M
OydepHoro neiicteus npu nodasiaeHnn Kk Oydepromy pactsopy HCI.

Baganme 27. Vcxonas u3 crenenu okuciaenus xiaopa B coeaunenusix HCIl, HCIO, HCIO3;, HCIO,,
OTIpPENICIINTE, KAaKOe M3 HHUX SBJSICTCS TOJBKO OKHCIHMTEIEM, TOJIBKO BOCCTAHOBUTEIEM M KaKOE
MOXKET HpOfIBJ’IHTI) KaK OKHCJIIMTCIIBbHBIC, TAK 1 BOCCTAHOBUTCIBbHBIC CBOI\/'ICTBa. HOLICMY?

3aganue 28. MetogoM 3nekTpoHHOro OanaHca mnoadepure Ko3(DPUIMEHTHI, YKaKUTE
OKHCITUTENh U BOCCTAHOBUTEID JJIS CIIEAYIOIUX OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil:
Cu + HNO3; —Cu (N03)2+ NO + H,0:;
HBr+ H,SO, —Bry + SO,+H,0:;
KCIO — KCIO;+ KCI.

3apanme 29. Hanummre XuUMUYECKHE pPEAKIWM NPOMBIIUIEHHOIO TOJIYYEHHMS XJopa
AIIEKTPOJIM30M XJIOpHJIAa HATpUsi M JaOOpaTOPHOTO, BO3JEHCTBHEM CHIIBHOTO OKHCIIUTENS
IIepMaHraHaTa Kajisg Ha KOHIICHTPUPOBAHHBIM pPAacTBOpP COJSHOM KHCIOTHL.  PaccraBbTe
CTEXHOMETpUYECKHE KOXPPHUIMEHTH B OSTHX pPEAKLUHAX, MCIONIb3Yys METOJ 3JIEKTPOHHOIO
Oananca. OnpeaenuTe TUI ITUX OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIUil.

3aganue 30. C moMOIIBIO KakoW peakIMH MOXKHO OTIUYUTh aAMMHAYHYIO CEIUTPY OT
KaJIbIIUEBOM?
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3apanme 31. Mcxoas u3 noyioxKeHUs: yriaepoa B MepuoAMUECKOM CUCTEME 3JIEMEHTOB, JJAUTE €ro
MOJIHYIO XapakTepucTuky. Ompenenure BO3MOXKHbBIE CTEIEHM OKHUCICHHS €ro M HalHIIuTe
(GhopMyIIBI BOJOPOTHOTO M KUCIOPOIHBIX COSTMHECHUN.

3aganme 32. CocraBbre (OPMYNIBI OKCHIOB, B KOTOPBIX MapraHel MpOSBISIET CTENeHb
okucineHuss 2+ u 7+. Hanummre ypaBHEHMsI peakuuil, XapakTepHU3YIOLIMX HX OCHOBHBIE U
KHUCJIOTHBIE XUMUYECKHE CBOICTBA.

3ananme 33. JlaiiTe o0nIyro XapakTepUCTUKY METAIJIOB MOATrpynnbl Menu. Kak u3mensercs ux
BOCCTaHOBHTEIIbHAS AKTHBHOCTH?

3aganue 34. Ornomenue amomuHus k Bozae, kuciaoram: HCI, H,SO4 HNOs; u memouam.
CocTaBbTe COOTBETCTBYIOIIUE YPABHEHHSI PEAKIIUN

7.4 MeToauyeckne MaTepuaJbl, onpeaeasounue npoueaypbl oleHNBaHUs 3HAHUM,
YMEHHI U HABBIKOB, XapaKTePHU3YIOIIMX 3TANbl (JOPMUPOBAHUS KOMIIETEHMIi

Kpurepun oueHuBaHusi BLINOJHEHUS Kelc-3aJaHni

Pesynbrat BBIONHEHUS KeiiC-3aJaHHUS OIICHUBACTCS C YIETOM CIIEIYIOIINX KPUTEPHEB:

— TIOJIHOTA MPOPAOOTKH CUTYaLlUH;

— TIOJIHOTA BBITIOJIHEHHUS 3a/1aHHS;

— HOBH3HA U HEOPJUHAPHOCTH MPEJCTABICHHOTO MaTepraia U pelieHui;

— TEPCHEKTUBHOCTh U YHUBEPCATBHOCTD PEIICHMIA;

— yMEHHE apryMEHTHUPOBAHO 00OCHOBATH BHIOPAHHBINA BapUAHT PEILICHHS.

Ecnu pe3ynbTar BBIIOJTHEHUS KeWC-3aaHusi COOTBETCTBYET O0O3HAYCHHOMY KPUTEPHUIO
CTYAEHTY IIPUCBAaUBaETCs OJIMH Oan (3a Kaxabli Kputepuii mo 1 Gamy).

OneHka «0TJIMYHO» — IIpU Habope B 5 6aUIoB.

OneHka «xopowo» — npu HaOope B 4 Oana.

Or1eHKa «y/10BJIE€TBOPUTEIbHO)» — ITpH Habope B 3 Oasuia.

O1eHKa «Hey/10BJIeTBOPUTEIBLHO» — ITpU Habope B 2 Oasia.

Kpurtepuu oneHKu 3HaHUI NPU HAMMCAHUM KOHTPOJIbHOI padoThI

OneHka «OTJMYHO» — BBICTABISETCA O0YydYaroleMycs, MOKa3aBIIEMy BCECTOPOHHME,
CHCTEMaTH3MPOBAHHBIE, TITyOOKHE 3HAHUS BOIIPOCOB KOHTPOJIBHOW pabOTHl M yMEHUE YBEPEHHO
OPUMEHATh MX HA MPAKTUKE MPH PELIEHWH KOHKPETHBIX 3ajlay, CBOOOJHOE W IpaBHIbHOE
000CHOBaHNE TPUHSATHIX PEIICHUH.

O1eHKa «XOpOII0» — BBICTABIIIETCS 00yJaroleMycs, €Clid OH TBEPJO 3HAeT MaTepHal,
TPaMOTHO U TIO CYIIECTBY M3JIaraeT €ro, yMeeT MPUMEHSTh IMOJIydeHHBIE 3HaHUS Ha MTPAKTHKE, HO
JIOMTYCKAeT B OTBETE UJIM B PELICHUHU 3a]1a4 HEKOTOPbIE HETOYHOCTH, KOTOPbIE MOXET YCTPaHUTh
C TIOMOUIBIO JTOTIOTHUTEITFHBIX BOIPOCOB TPENOIaBATEIS.

OneHka «yAOBJETBOPUTEIBHO» — BBICTABISETCS OO0YYalOLIEMYCs, ITOKa3aBIIEMY
(bparMeHTapHBIA, pa3po3HEHHBIN XapaKTep 3HAHWH, HEIOCTATOYHO MPABHIBHBIE (HOPMYITHPOBKU
0a30BbIX MOHATHH, HAPYIIEHUS JOTHYECKON MOCIEA0BAaTEILHOCTH B U3JI0KEHUHU ITPOIPAMMHOI0
Marepualia, HO MPH TOM OH BIIAJeT OCHOBHBIMH IOHSTHSMHU BBIHOCUMBIX Ha KOHTPOJBHYIO
paboTy TeMm, HeOOXOAMMBIMU JIsi JalbHEHIIEero o0ydeHUs U MOXKET MPUMEHATh IMOJIy4YEeHHBIE
3HaHUS 110 00pa3Ily B CTAHJAPTHON CUTYaIlHH.

O1eHKa «Hey/10BJIeTBOPUTEIbHO» — BHICTABIISETCS 00yUaroeMycs, KOTOpbIi He 3HaeT
OOJBIIEH YacTH OCHOBHOTO COJIEpPIKaHWSI BEIHOCUMBIX HAa KOHTPOJBHYIO PabOTy BOIIPOCOB TEM
JUCLUIUIMHBL, TOTycKaeT rpyOble OomMOKU B (OPMYJIMPOBKAX OCHOBHBIX NMOHATHHA U HE yMEET
UCTIOJIF30BAaTh TOTYYEeHHBIC 3HAHUS TP PEIICHUN THITOBBIX MPAKTHYECKHX 3a/1a4.

Kpurtepusimu ouenku pedepara sBIAIOTCA: HOBU3HA TEKCTa, 0OOCHOBAaHHOCTH BbIOOpa
MCTOYHHUKOB JINTEPATYPHI, CTENCHb PACKPBHITUS CYIITHOCTH BONPOCA, COOIIOACHUS TpeOOBaHUH K
0(OPMIICHHUIO.

29



O1eHKa «OTJIMYHO» — BBHITIOJIHEHBI Bce TPeOOBaHUS K HANMCaHUIO pedepaTa: 0003HaUeHa
npobiemMa M 00OCHOBaHA €€ aKTyalbHOCTb; CIENaH aHAJIW3 pa3jIMYHbIX TOYEK 3PEHUs Ha
paccMaTpuBaeMylo MpoOJieMy M JIOTMYHO M3JI0KEHAa COOCTBEHHAs! MO3HMIHUS; CPOPMYIUPOBAHBI
BBIBO/IbI, TEMa PACKPBITA MOJHOCTbIO, BBIAEPKAH 00BbEM; COOIIIOICHBI TPEOOBAHUS K BHEIIHEMY
0(OPMIICHHUIO.

OrneHka «X0pomo» — OCHOBHbIE TpeOOBaHUS K pedepaTy BBIIOJIHEHbBI, HO NPH 3TOM
JONYIIEHbl HEeAOYETHl. B uacTHOCTHM, HMEIOTCS HETOYHOCTH B H3JIOKEHUU MaTepuaa;
OTCYTCTBYET JIOTHUYECKas IOCIIEA0BATEIbHOCTh B CYXJEHUSIX; HE BblIepxkaH o0bEM pedepara;
UMEIOTCA YIYIIEHHUS B 0(OPMIICHUH.

OneHka «yAOBJICTBOPHTEJBHO» — HMEIOTCS CYIIECTBEHHBIE OTCTYIUICHMS OT
TpeboBaHUi K pedepupoBaHUIo. B yacTHOCTH: TemMa OCBELICHA JIUIIb YACTHUYHO; JIOMYIIEHBI
(akTHuecKue OmUOKU B coiepKaHUM pedepara; OTCyTCTBYIOT BBIBOIBI.

OrneHka «Hey/IOBJIeTBOPUTEIBLHO» — Tema pedepara HE pacKpbiTa, 0OHAPYKHUBACTCS
CYLIECTBEHHOE HEITIOHMMaHue Npo0ieMbl WK pedepar He IPECTaBICH BOBCE.

Kpurepun oneHky 3HaHWI NPHU NPOBeIeHUH TeCTHPOBAHUSA

OneHka «OTJIMYHO» BBICTABJISETCS IPU YCJIOBUM IPABUIBHOIO OTBETa CTYJEHTa HE
MeHee yeM Ha 85 % TeCTOBBIX 3aJIaHUM;

OneHka «Xopomo» BEICTABIISAETCS IPU YCIOBUH IPABUIILHOIO OTBETA CTYACHTA HE MEHEE
yeM Ha 70 % TeCTOBBIX 3aJaHUM;

OneHka «ya0BJETBOPHTEJIBHO» BBICTABISAETCS INPU YCIOBUM IPaBUWJIBHOIO OTBETa
CTyJieHTa He MeHee yeM Ha 51 %;

OneHka «HeyJAOBJIETBOPUTEIbHO» BbBICTABIIICTCA IIPU YCJIOBHUU IPABWIIBHOIO OTBETA
crynenta Menee yeM Ha 50 % TecTOBBIX 3aaHUM.

Pe3ynbrarel TEKylero KOHTPOJIA MCIOJNB3YIOTCS IPU IPOBEACHUHM INPOMEKYTOYHOU
aTTEeCTaLlUU.

KpuTtepun oneHKH Ha JK3aMeHe

OneHka «0TJIMYHO» BBICTABISETCS 00yyaroniemMycs, KOTOpblid 001a1aeT BCECTOPOHHUMU,
CHUCTEMaTU3MPOBAHHBIMU M TJyOOKMMM 3HAaHMSAMU MaTepuaia ydyeOHOM mHporpamMmsbl, ymeeT
CBOOOJHO BBINOJHATH 33JjaHUs, IPEIyCMOTPEHHbIE YUeOHOM MPOrpaMMoil, yCBOUI OCHOBHYIO U
O3HAKOMUJICA C JIOTIOJIHUTENBbHON JINTepaTypoil, peKoOMeH10BaHHON ydueOHOM mporpammoii. Kak
IPaBWJIO, OIIEHKAa «OTJIMYHO» BBICTABISAETCS OOYyYarOIIEMYCsi YCBOMBIIEMY B3aUMOCBS3b
OCHOBHBIX IMOJIO)KEHMH U TOHATMHA AMCUUIUIMHBL B MX 3HAUY€HUM Ui HpuoOperaemMoit
CHEIUAIbHOCTH, MPOSBUBIIEMY TBOPYECKHME CIOCOOHOCTH B NOHMMAHUHU, H3JIOKEHUU U
UCIMOJIb30BaHUU Yy4eOHOro MaTepuasa, IMpaBUIbHO OOOCHOBBIBAIOLIEMY HPUHATHIE PELICHHUS,
BJIQ/ICIOIIEMY PA3HOCTOPOHHHUMH HaBbIKAMH U IIPUEMAaMHU BBIIIOJHEHUS PAKTUUECKUX padoT.

O1eHka «XOpOLIO» BBICTABIAETCS 0O0ydaroleMycsi, OOHapy)KUBLIEMY IIOJHOE 3HaHUE
MaTepuaia Y4eOHOH mporpaMMbl, YCHEIIHO BBIMOJHSIOMIEMY HPEIyCMOTPEHHbIE Y4eOHOI
IIPOrpaMMOM  3a/laHus, YCBOMBILIEMY MAaTepuajd OCHOBHOW JMTEpaTyphl, PEKOMEHIOBAHHOMN
yuebHoi mnporpammoi. Kak mnpaBuiio, OIleHKa «XOpOILIO» BBICTaBISIETCS OO0y4arouemycs,
MOKa3aBIIEMy CHUCTEMaTHU3MPOBAHHBIN XapakTep 3HAHUW MO JUCHMIUIMHE, CIIOCOOHOMY K
CaMOCTOSITENIbHOMY TOIMOJIHEHUIO 3HAHUM B XoJe AajibHelIIe yuyeOHol U npodeccruoHalIbHON
JEATEIIbHOCTH, TPAaBUIBHO NPHUMEHSIOIIEMY TEOPETUYECKHE IIOJIOKEHUS TpU pELICHUU
MPAKTUYECKUX BONPOCOB M 3ajad, BIAJACIOIIEMY HEOOXOJUMBIMHU HaBbIKAMH U IpHEMaMH
BBITOJIHEHUS TPAKTHYECKUX PadoT.

OneHka «ydOBJIETBOPUTEIbHO» BBICTABISETCS OOydaroleMycs, KOTOPBIA IOKa3al
3HaHUE OCHOBHOT'O MaTrepuaina yuyeOHOH mporpammsel B 00beMe, JOCTATOYHOM M HEOOXOAUMBIM
JUIsL  ajbHeime yueObl W mpenacTosimeld paboThl MO  CHENMATbHOCTH, CIpaBWICA C
BBIMIOJIHEHUEM 33/1aHUM, TPEAYCMOTPEHHBIX Yy4eOHOH mporpamMMmoil, 3HaKOM C OCHOBHOM
JTUTEPATypol, PpPEKOMEHJOBaHHOW  y4eOHOW  mporpammoin. Kak  mpaBmio,  oleHKa
«yJIOBJIETBOPUTEIHHO» BBICTABIIACTCS 00yUaromeMycs, JOMyCTUBIIEMY TOTPEIIHOCTH B OTBETAX
Ha HK3aMEHE WM BBIIOJHEHHUHU K3aMEHAILMOHHBIX 3aJJaHUi, HO 001aJaromeMy He0OX0IMMbIMU
3HAHMSIMM IO PYKOBOJCTBOM IPENOJABATENs Il yCTPaHEHMs] OSTUX NOTPELIHOCTEH,

30



HapyIIaoIIeMy MOCIeI0BATEIbHOCTh B M3JIOKEHUH y4eOHOro MarepHaja W HCIBITHIBAIOIIEMY
3aTPyIHEHUs NIPH BBIIIOJIHEHUH NTPAKTUUECKUX PadoT.

OueHka «HeyJAOBJIETBOPUTE/ILHO» BBICTABISIETCS OOydYalOIIEMyCsl, HE 3HAIOIIEMY
OCHOBHOM 4acTH MaTepuajia y4eOHOW IporpamMMsl, JOIYCKAOMEMY IPUHIUNIHAIbHbBIE OIINOKU
B BBINIOJHEHUH TPEAYCMOTPEHHBIX Y4eOHOH MporpamMmoil 3aiaHuii, HEyBEpEeHHO C OOJBIINMHU
3aTPy[HEHUSMM  BBIIOJHSIOIIEMY  IpakTHueckue paborel. Kak  mpaBuio,  oueHka
«HEYJIOBIICTBOPUTEIBHO» BBICTABISETCA OOYYaIOLIEMYCsl, KOTOPBI HE MOXET TNPOJODKUTH
o0y4yeHHe WU MPUCTYIUTh K AEATEIBHOCTH 0 CHELHMAIbHOCTH 0 OKOHYaHUM YHUBEPCHUTETA
0€3 10NOJHUTENIBHBIX 3aHATUN IO COOTBETCTBYIOIIEH JUCLIUILIMHE.

8 IlepeyeHb OCHOBHOIi U 1I0NOJTHUTEILHON Y4eOHOI TuTEepaTyphl
OcHoBHasi yueOHasi IMTEpPaTYpa

1. Anexcanapoa 3.A. Heopranmdeckas xumusi. TeopeThdeckie OCHOBBI M J1a0OPaTOPHBIA
NPAKTUKYM. YueOHUK. — 2-¢ u3a., ucnp. U mom. — CII6.:M3narensctBo  «Jlanby, 2019. —
396 c. — (Yuebnuk st By30B. CnenmanabHast TUTEpaTypa) — DNEeKTPOHHBIH pecype Pexum
nocryna : https://e.lanbook.com/book/130569/ — 3bC «JIAHb.

2. AnekcanapoBa, D. A. Xumusi METaJUIOB: ydeOHOE rmocodue st By30B / D. A.
AnekcanapoBa, O. A. [lemuznenxko. — Kpacnonap: Kyol'AY, 2015. — 301 c. —
https://edu.kubsau.ru/file.php/105/Uch_posobie  KHimija_metallov_2 1.pdf

3. Aunekcanaposa, 3. A. XuMusa HEMETaIJIOB: ydyeOHoe mocobue g By30B / O. A.
AnekcanapoBa, U. 1. Cunoposa.— 2-¢ uzj., uctpas. u non. — Kpacaogap: Kyol'AY,
2014. -355¢c. -
https://edu.kubsau.ru/file.php/105/03 03.07.13/02_KHimija_nemetallov_Aleksandrova
EH.A. Sidorova |I.l.pdf

JlonoiHuTEIbHAS y4eOHas1 JIuTepaTypa

1. Anekcanapona 3. A., JIabopaTOpHBIi MPaKTUKYM IO HEOPTaHUYECKON XUMUU: ydeOHOe
nocobue s oOyueHuss OakalaBpOB IO HAMpPaBIEHUIO MOATOTOBKH «JKOJOTUS U
MIPUPOJIOTNIONB30BaHUEY. — DIIEKTPOHHBIN pecype, Kpacnomap: Kyo TAY, — 2012. — 526
c. —

https://edu.kubsau.ru/file.php/105/03 03.07.13/03_Laboratornyi_praktikum_po_neorgani
cheskoi_khimii.Aleksandrova EHA.pdf

2. HCOpFaHI/I‘IeCKaﬂ XUMHUSL. TeOpeTI/I'-ICCKI/Ie OCHOBBI 1 MTHANBUAYAJIbHBIC 3alaHUS JTJIA
CaMOCTOSITENIbHOM paOOThI CTYIEHTOB OMOJIOTMUECKUX HAMPABICHU U CHIEIIHAbHOCTEN
arpapHbIxX By30B: Yue0. mocobue. / E.A. Kaitroponosa u ap. — Kpacnonap: Ky6l'AY,
2012. — 184c. —
https://edu.kubsau.ru/file.php/105/03 03.07.13/16_Teoreticheskie osnovy_i_individualn
ye zadanija po_neorganicheskoi_i_analiticheskoi_khimii.KaigorodovaEA_Sidorovall
KoshelenkoNA.pdf

3. Pomanoga, C. M. Kpatkuii kypc JeKIuii o o01iei 1 HeOpraHM4eCKON XUMHHU : yueOHOe
nocobue / C. M. PomanoBa. — Anmartsl : Kazaxckuil HallMOHAJIbHBIN YHUBEPCUTET UM.
anb-dapadu, 2013. — 333 c.- Pexxum nocryma: http://www.iprbookshop.ru/70372.html

9 Ilepeuens pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKANMOHHO ceTn « IHTEpHET»

—9BbC:
No HanmenoBanue pecypca Temarnka
1 NsparenscTBo «JIaHb» Berepunapus, cenbCkoe X03541HCTBO, TEXHOJIOTUS
XpaHEHHUs U 1epepabOTKU MUIIEBBIX TPOAYKTOB

31



https://e.lanbook.com/book/130569/
https://edu.kubsau.ru/file.php/105/Uch_posobie_KHimija_metallov_2_1.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/02_KHimija_nemetallov_Aleksandrova_EH.A._Sidorova_I.I.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/02_KHimija_nemetallov_Aleksandrova_EH.A._Sidorova_I.I.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/03_Laboratornyi_praktikum_po_neorganicheskoi_khimii.Aleksandrova_EHA.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/03_Laboratornyi_praktikum_po_neorganicheskoi_khimii.Aleksandrova_EHA.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/16_Teoreticheskie_osnovy_i_individualnye_zadanija_po_neorganicheskoi_i_analiticheskoi_khimii.KaigorodovaEA_SidorovaII_KoshelenkoNA.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/16_Teoreticheskie_osnovy_i_individualnye_zadanija_po_neorganicheskoi_i_analiticheskoi_khimii.KaigorodovaEA_SidorovaII_KoshelenkoNA.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/16_Teoreticheskie_osnovy_i_individualnye_zadanija_po_neorganicheskoi_i_analiticheskoi_khimii.KaigorodovaEA_SidorovaII_KoshelenkoNA.pdf
http://www.iprbookshop.ru/70372.html

N

IPRbook YHuBepcanbHas

3 | Ob6pazoBarensublii nopran Kyol'AY | YHuBepcaibHas

10 MeToauuecKkue YKazaHus AJid oﬁyqaloumxcs[ M0 OCBOCHHIO TUCHHUIIIMHBI

1. Aunekcanzaposa, 3. A., U30paHHbIe MyJIbTUMEAUIHBIC JIEKIIUU 110 HEOPTaHMYECKOW XUMUU:
3IEKTPOHHOE yuyeOHOe T0CcoOUe /ISl CTYIEHTOB, 00YJAIOIIMXCS 0 HAIpPaBICHUIO
MOATOTOBKUA «IKOJIOTHUS U MPUPOJIONIOJIb30BaHUE» — DIIEKTPOHHBIN pecypc, Kpacnoaap:
Ky6I'AY, —2012. -
https://edu.kubsau.ru/file.php/105/02_1ZBRANNYE_MULTIMEDIINYE_LEKCII PO _NE
ORGANICHESKOI_KHIMII.pdf

11 lepeyeHbr HH(POPMALUOHHBIX TEXHOJIOTHH, HCIOIb3YyeMbIX IIPH OCYLECTBJICHUH
o0pa3oBaTe/IbHOI0 mpouecca M0 JUCHUIUIMHE, BKJIKOYasi IepedyeHb NPOrPaMMHOIO
obecrnieyeHust 1 UHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

WudopmanroHHbIe TEXHOJIOTUH, UCIIOJIb3YEMbIE TIPU OCYIIECTBICHHH 00pa30BaTEIbHOTO
npolecca Mo JUCHMILIMHE IO3BOJSIOT: O00ECHEeYUTh B3aMMOJEHCTBHE MEXIY Yy4YaCTHUKAMU
00pa30BaTeNbHOTO MPOLIECCa, B TOM YHCJIE CUHXPOHHOE U (MJIM) aCHHXPOHHOE B3aUMOJICHCTBUE
nocpeacTBoM cetH «MHTepHeT»; (UKCUpOBaTh X0/ 00pa30BaTENbHOIO Mpoliecca, pe3yabTaToB
IIPOMEXYTOUHOM aTTecTalMy MO JIUCUUIUIMHE M PEe3yJIbTaTOB OCBOEHHUS 00pa3oBaTENIbHOMN
OpOorpaMMbl; OpPraHU30BaTh Ipolecc 00pa3oBaHMsA IyTEM BHU3YyalIM3allUUd HU3ydyaeMoi
UH(POPMALIUU TTOCPEICTBOM HCIIOIB30BAHUS MPE3ECHTALNH, YI€OHBIX (DMIIBMOB; KOHTPOJIHPOBATH
pe3yibTaThl 00y4eHHsI Ha OCHOBE KOMITbIOTEPHOI'O TECTUPOBAHUS.

1. TIlepeuenp aunenzronnoro 10

Ne | HammeHnoBanue Kpartkoe onucanue
Microsoft Windows OmnepalnoHHas CucTeMa
2 Microsoft Office (Bxirouaer Word, Excel, PowerPoint) | [Taket odpucHbIx
IPUIOKEHUN

2. IlepeueHp npodeccrnoHaIbHBIX 0a3 TaHHBIX U MH()OPMAIIMOHHBIX CITPABOYHBIX CHCTEM

Ne | HaumeHoBaHue Temaruka DJIeKTPOHHBIN aapec

1 Hayunas snektpoHHast | YHuBepcanbHas https://elibrary.ru/
6ubnmnoreka eLibrary

3. Hoctyn x cetu MHTEpHET, 10CTYI B 3JIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEpCUTETA.

12 MaTtepuajibHO-TeXHHYeCKOe ofecnievyeHue A/ 00yUeHHsI 10 JUCHUTIIMHE
[TnanupyemMblie MOMeEIIeHHs JIIsl POBEIEHUS BCEX BUIOB yUEOHOM 1€ATeIbHOCTH
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https://edu.kubsau.ru/file.php/105/02_IZBRANNYE_MULTIMEDIINYE_LEKCII_PO_NEORGANICHESKOI_KHIMII.pdf
https://edu.kubsau.ru/file.php/105/02_IZBRANNYE_MULTIMEDIINYE_LEKCII_PO_NEORGANICHESKOI_KHIMII.pdf
https://elibrary.ru/

HaumenoBanue

y4eOHBIX TPEAMETOB,
KypCOB, TUCLIUIUINH

(Monyneil), NpaKTHKH,

MHBIX BUJIOB y4eOHOMH

HaumenosaHue moMenieHuy Uit
IIPOBEJICHUS BCEX BUJIOB Y4eOHOI
NEeSATEIbHOCTH, MPETyCMOTPEHHOM

y‘-IGGHbIM IIJTaHOM, B TOM 4YHCJIC

MOMEIIEHUS 711 CAaMOCTOITEIBHOMN

Anpec (MECTOIOIOKEHNE)

MTOMEIIEHUH I TPOBEICHUS

BCEX BUJIOB y4eOHOM
JIEATEIIbHOCTH,

JICITEIILHOCTH,

IIPOrpamMMBl

XUMHUS

MPEyCMOTPEHHBIX
y4€OHBIM TIJIAHOM
o0OpasoBarenbHON

paboThI, C YyKa3aHUEM MEePEUHS

HAIAIHBIX TOCOOUN
1 UCIIOJIH3YEeMOT0 IPOrPaMMHOTO
o0ecrieuenus

OCHOBHOT'O 000pyAOBaHUS, y4eOHO-

IpEeyCMOTPEHHON YU4eOHBIM
IUTAHOM (B cIy4yae peanu3anuu
00pa3oBaTeNLHON MPOrPaMMBbI
B ceTeBoit hopme
JOTIOJTHUTENILHO YKa3bIBACTCS
HaNMMCHOBAHUC OpraHU3alluu,

HEOpraHn4eCKas

XUMUS

ITomemenue Ne412 300,

— 131,7 xB.M; yueOHast ayaAuTOpuUs
JUISL TIPOBEICHUSI 3aHATHI
JICKIIMOHHOI'O THIIA, 3aHATUH
CEeMUHAPCKOT0 TUIA, KypCOBOTO
MPOEKTUPOBAHUS (BBITIOTHEHUS
KYPCOBBIX paloT), TPYIIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIbTAIUN
TEKYIIEro KOHTPOJIS U
IIPOMEKYTOUYHOM aTTECTALUU.
CIUTMT-CHCTEMa — 2 IT.;
crenuaau3upoBaHHasi MeOelb
(yueOHas nocka, yueOHast meOeb);
TEXHUYECKHE CPE/ICTBA O0YUCHUS,
HaOOPbI IEMOHCTPAILIMOHHOTO
000pyI0BaHUs U y4eOHO-HATJISTHBIX
nmocobuii (HOyTOyK, POEKTOP,
9KpaH);
IporpaMMHOe oOecrieueHue:
Windows, Office.

9

IMOCaJIOYHBIX MecT — 144; momans

C KOTOPOH 3aKJIF0OUYEH JI0TOBOP)
350044, KpacHogapckuii
Kpaii, r. Kpacnoaap, yi. um.
Kanunauna, 13

HEOpTraHN4YCCKasa

XUMUS

ITomemenue Nel132 300,
MOCAJIOYHBIX MeCT — 12; Tromans —
64,6M?; YueOHas
CrHelraTu3upoBaHHast 1abopaTopus
oOuieit xumuu (kadeapbl XUMUH) .
nabopaTtopHoe 00opyI0BaHUE
(Muxpockon — 1 mrT.;
mkadg nmadbopaTopHblit — 1 mrT.;
ueHtpudyra — 3 wmwr.;);
CHeIaIN3UpOBaHHAS
MeOenn(yuebHas 1ocka, yaeoHas
MeOeb).

350044, KpacHomapckuii

kpaii, r. Kpacnonap, yi. um.
Kamunauna, 13

HEOpTraHn4YeCKasa

ITomemenune Nel133 300,
MOCAAOYHBIX MecT — 12; mimomanab —
42,7 kB.M; YueOHas
CrieIMaIu3upOBaHHAs TaOOpaTOPHsI
3IEKTPOXUMUUYECKUX METO/I0B

350044, KpacHogapckuii

kpaii, r. Kpacnogap, yi1. um.
Kanmunauna, 13

uccienaoBanus (Kadeapsl XUMUN) .

33



nabopaTopHOoe 000py0BaHHE
(KOHYKTOMETp — 2 IIT.;
HOHOMEp — 2 IIT.;
BCTpsSIXUBATEIb — | IIT.;
CTEH]T JJAOOPATOPHBIA — 3 IMIT.;
pH-METp — 3 IIT.;);

CHelualIn3upoBaHHAs
Mmebenb(yuebHas 10cKa, yaeOHas
MeOeb).
Xumus [Tomemenune Nel37 300, mnomans — | 350044, KpacHonapckuit
HEOpraHWYeCcKast 20 kB.M; IMOMENICHUE JIs XpaHeHHs U | kpail, r. Kpacnoaap, yi. um.
npoduaakTuyeckoro oocnyxuBanus | Kanumauna, 13
y4eOHOTr0 000pyI0BAHMUS.
nabopatopHoe 00opy10BaHUE

(muctumnarop — 1 wr.;).
Xumust [Tomemmenue Ne229 300, 350044, KpacHomapckuii
HEOpraHuyecKas MOCaI0YHBIX MecT — 25; momaas — | Kpaii, r. Kpacnonap, yi. um.

41,1 KB.M; IIOMEILIEHUE I
CaMOCTOSITENIbHON PabOTHI.
TEXHUYECKHE CPEACTBA O0yUCHHS
(mpoektop — 1 mT.;
aKycTuuyeckas cuctema — | mr.);
nocTyn K cetu «MHTepHeT;
JOCTYT B 3JICKTPOHHYIO
MH(POPMAaLIMOHHO-00pa30BaTEIbHYIO
Cpely YHUBEPCUTETA;
CHelHaIu3upOBaHHAs
Mebenb(yueOHas Mebeb)
[TporpamMmmHoe obecrieueHue:
Windows, Office,
CHeHaTU3UPOBAHHOE JIUIIEH3NOHHOE
¥ CBOOOIHO pacrpoCTpaHsIeMoe
nporpaMMHoOe oOecrieueHue,
MPEeAYyCMOTPEHHOE B paboueii
nporpamMmme

Kanunauna, 13
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