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1 He.ﬂb H 3a1a4Y1 OCBOCHHUSA NUCHHUITJINHBI

Lesab0 OCBOCHUS TUCHUILIMHBI «XHUMHS HEOpPraHWdeckas» sBiseTcs (HOpMHPOBAHHE
KOMILJIEKCA 3HAHUU 3aKOHOB, NPUHOUIIOB, MCTOAOB HeOpI‘aHH‘-IeCKOfI XUMHHU U MPAKTHUYCCKUX
HaBBIKOB UX MPUMEHCHUSI.

3agaum QTUCHUIJIHHBI

—(hOopMUPOBaHHE COBPEMEHHBIX IPEACTABICHUN O CTPOSCHUH M CBOWCTBAX XUMHYECKHX
BEIIIECTB, LIEJICHAIIPABICHHOIO MX M3MCHEHUS;

—npuoOpeTeHre 3HaHUM 00 OOIMX 3aKOHAX MPOTCKAHHS XUMHYECKHX MPOIECCOB, HX
B3aMMOCBS3H, HANPABICHHOCTH M MYyTSAX PEryJUPOBAaHUS C TMOA0OPOM PalMOHATIBHBIX YCIOBUN
0onee 23 PEKTHBHOTO UX OCYIICCTBIICHHUS;

—pPa3BUTUC HAYYHOI'O MBIIIJICHUSA U O6IJ.[€T€XHI/I‘ICCKOI71 Spyaunuu, Mmo3BOIAOIINX PCUIATh
MHOT000pa3HbIe 3a/1a4i XUMHUYECKOTO HAIIPaBJICHUS, BCTPEUAOILIMECS B MPaKTHKE OakaiaBpa-
IKOJIOTA;

—caMocTosTenbHass paboTa ¢ HOBOW HAy4YHOU JHMTepaTypoil M 0000meHHEe e€ B BHIE
pedepaToB U JOKIa0B HA CEMUHAPAX M TEMAaTHYSCKUX KOH(PEPECHIUSIX.

2 IlepeyeHb MIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHS MO AUCHHUILIUHE, COOTHECEHHBIX
¢ IVIAaHUPpyeMbIMH pe3yiabTaTamu ocsoenuss OIIOII BO

B pe3yiabTare ocBOeHMS] TMCUMILUIMHBI «XHMHS HeOpraHuveckasn (pOpMHUPYIOTCS
cjeyIolie KOMIeTeHIHH:

OIIK-1-CriocobeH mpuMeHsTh 0a30BbIe 3HAHUS (PYHIAMEHTAIBHBIX pPa3/Ie]IOB HAyK O
3emiie, €CTECTBEHHO-HAyYHOTO M MAaTeMaTUYECKOTO LHMKIOB IMPHU PEIICHUU 3a7ad B 00JIacTH
HKOJIOTHUHU U TIPUPOAOIIOIH30BAHUS

1.2 Ilpumensier OcHOBHBbIE 3HaHUA (yHIAMEHTAIBHBIX pAa3/IeIOB HAyK €CTECTBEHHO-
HAy4YHOTO M MATeMaTH4YEeCKOTO IMKJIAa TMpU PEIIeHHH 3a7a4y B OOJacCTH HKOJOTUU U
MPUPOIONOIB30BaAHUS

3 MecTto aucuuniuHsbl B crpykrype OIIOII BO
«XUMHsT HEOpraHWYecKash SIBISETCS TUCHMILIMHON obs3atenbHoi yactu OITOIT BO
NOATOTOBKH oOydvaromuxcs no HampasieHuto 05.03.06 Dxonorust W mpUpOIONONB30BaHUE,

HAIIpaBJICHHOCTb «IKONOTHSA U MMpUPOAOII0JIL30BAHUCY .

4 O6bem qucuunauabl (144 yacoB, 4 3a4ETHBIX €IUHUIIBI)

Bunsl yueOHoI paboThI O0mwem, yacoB
KonrakrHas padora o1
B TOM YHUCIIE:
— ay/AUTOpHas 110 BUJaM Y4eOHBIX 3aHATHIH 48
— JIEKIIUHA 18
— MpaKTHIECKue (J1abopaTopHBIE) 30
— BHEayIMTOpHAS
— 3a4eT
— 9K3aMeH 3
— 3alIUTa KYPCOBbIX paboT (IIPOEKTOB)
CamocrosiTesbHast padora 93
B TOM YHUCIIE!
— KypcoBas paboTa (IIpOeKT) -




— MPOYNE BHUJIBI CAMOCTOSATEILHON PaOOTHI ‘ 93 ‘

HUTo0ro no 1ucuumJInHe 144/4
B TOM umcie B popMe NpaKTHIECKOM HOATOTOBKH -

5 Copep:kanue QU CHUNTHHBI
[To uToram n3ydaeMoi AUCHUILTUHBI CTYIEHTHI (00ydJaronrecs) AT K3aMeH.
JucuuruinHa u3y4aercss Ha 1 kypce, B 1 cemecTpe mo yuyeOHOMY IUIaHY OYHOH (OPMBI

00y4eHusl.

Conep:xaHue ¥ CTPYKTYpa AUCHUILIUHBI 110 04HOH dopMe 00ydeHust

Buabl yueOHoli padoThl, BKIOYAS
CaMOCTOAITEIbHYIO Pa0OTy CTYACHTOB
U TPYAOEMKOCTb (B Yacax)

Ne | Tema. OcHOBHBIE BOIIPOCHI

Cemectp

v

MPAKTUYCCKOUN IMMOATOTOBKHU

dopmMupyeMble KOMIETEeH T
JEKIUH
B TOM 4HCIIe B (hopMe
B TOM 4HCIIe B (hopMe
MPAaKTUYECKOMN MOATOTOBKH
B TOM 4HUCJIC B hopme
MPAKTUYECKOU MMOJATOTOBKH

MPAKTUYCCKUE 3aHATHS
nabopaTopHbIE 3aHATHS
camocTosTelbHas paboTa

OcHOBHBIE NOHATHA H
3aKOHDI XHUMHH.
3HaueHHe  XUMHU B
peUIeHUN SKOJIOTHUECKUX
3amady. MomsipHass Macca
HKBUBAJICHTAa, €€ pacyeT
JUTSL Pa3IMyYHBbIX KJIacCOB
XUMHUYECKHUX
coenuHeHMH. 3akoH A.
ABoOrajipo u cineacTBUs U3
HETO. 3aKkoH
SKBHMBAJIEHTOB.

OIIK-1 | 1 2 - - - 4 - 10

Kaaccnl
HEOPraHUYeCKUX
COCIMHECHUH.
[Tonyuenue,  CBOICTBA,
3HauUEHUE U MPUMEHEHHE
2 | pa3IMYHBIX kiaccos | OIIK-1 | 1 2 - - - 4 - 10
HEOPTaHUYECKUX
COCTUHEHUN.
Knaccudukanus
XAMHYECKHUX PEaKIUM.




Tema. OcHOBHBIE BOIIPOCHI

®opmupyemMble KOMIIETEHIIUH

Cemectp

Buabl yueOHo# padoThl, BKIKOYAS
CaMOCTOSITEJIbHYIO Pa00Ty CTYJI€HTOB

U TPYA0EMKOCTh (B 4acax)

v

MPAKTUYCCKOHN IMMOATOTOBKHU

JICKIIUN
B TOM 4HCIIe B (hopme
B TOM 4HCIIe B (hopme
IMMPAKTUYCCKOHN IMMOATOTOBKHU
B TOM 4HCIIE B hopMe

NPaKTUYCCKUE 3aHATHS
nabopaTopHbIE 3aHATHS

MPAKTUYECKOU MMOATOTOBKH

camMoCTosITeNbHasl paboTa

CoBpeMeHHOE y4yeHHe O
CTPOEHUH aroma.
Crioco0b1  M300pakeHust
pacipeneneHus
AJICKTPOHOB B aToOMeE.
Ilepuoauyeckuii 3aKoH
u nepuoauvecKas
cHCcTeMAa
JI.A.MenaeneeBa, HMX
3HAYeHHe.
Ilepuonnueckas cucrema
KaK KJ1accupuKanus
aTOMOB TI0 CTPOCHHIO MX
3JICKTPOHHBIX 000JI0YEK.
OcCHOBHBIE CBOMCTBA
3JICMEHTOB.

OIIK-1

10

XuMuueckas CBSI3b.
[Ipupoga u  ycioBus
o0OpazoBaHus
XHUMUYECKOU CBSI3H.
Tumsr CBsI3EH B
MOJIEKYJIe, UX CBOICTBA.
CnocoObl  M300paXkeHust
KOBAaJICHTHBIX CBS3CH; HX
Pa3HOBUIHOCTH.
KomnekcHbie
COeIMHEeHUS (KO),
CTPYKTYypa, TMOJy4YEHUE,
3HaueHHe, CBOIWCTBA W
npumenenne KC.

OIlK-1

10

JHepreTuka U
HANPaBJIEHHOCTh
XUMHUYCCKHUX
npoueccoB. OCHOBHbIE
TEPMOANHAMHUYCCKUEC
NOHATUS W  BEJIMYUHBI.
3aK0oHEBI TEPMOANHAMUKHU.
TepmoauHaMuyeckue

OIIK-1

10




Tema. OcHOBHBIE BOIIPOCHI

®opmupyemMble KOMIIETEHIIUH

Cemectp

Buabl yueOHo# padoThl, BKIKOYAS
CaMOCTOSITEJIbHYIO Pa00Ty CTYJI€HTOB
U TPYA0EMKOCTh (B 4acax)

JICKITUHN

B TOM 4HCIIe B (hopme

HpaKTquCKOﬁ IIOATOTOBKHN

IMPaKTUYCCKUE 3aHATUA

B TOM 4HCIIe B (hopme

HpaKTquCKOﬁ IIOATOTOBKH

nabopaTopHbIE 3aHATHS

B TOM 4HCIIE B hopMe

MPAKTUYECKOU MMOATOTOBKH

camMoCTosITeNbHasl paboTa

(GYHKIUU COCTOSIHUSA, WX
busnuecknit CMBICIT,
3Ha4YCHHE, TPUMECHEHHE.

XumMnueckass KHHETHKA
M KaTaau3. XuMHUYecKoe
paBHOBeCHE.

Ckopocth  peakuuit U
(bakTophl, BIUAIOIIMEC Ha
HEe. Karanutuueckue
CHUCTEMBI W TPOIECCHI B
Mo4YBax M  PACTEHUSX.
O6patumMocThb
XHUMUYECKHX
CocrositHuE
JMHAMHYSCKOTO
paBHOBECHsI, YCIOBHS U
MPU3HAKKH PABHOBECHOTO
cocrosgaus. CMeleHue
paBHOBeECHS 10
npuHuuny Jle [larense.

peaKuui.

OIIK-1

10

PacrBopbl
HEYJIEKTPOJIUTOB.

Bonma xak pactBopuTens
Knaccudukanus
PacTBOpPOB, UX
XapaKTepHbIE CBOWCTBA.
Paznuuneie CIIOCOOBI
BBIPAXKECHUS
KOHIICHTPAIIUN
pPacTBOPOB.

OIlK-1

10

PacTBopbI
3JIeKTpoauToB. Teopus
AIIEKTPOJIUTHYECKON
JUcCoLUaluu
AppeHunyca, ee OCHOBHbBIE
MIOJIOKEHUS.
Jucconmarnus

Pa3JINYHBIX KJ1aCCOB

OIlK-1

10




Buabl yueOHo# padoThl, BKIKOYAS
= CaMOCTOSITEJIbHYIO Pa00Ty CTYJI€HTOB
E U TPYA0EMKOCTh (B 4acax)
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XUMUYECKHUX
COCTUHEHUN. Honnrie
YpaBHEHUs PEAKIIM.
Boaopoanbii
nokaszaresib. I'maposu3
coJIei. 00630p
OMOreHHBbIX 3JIEMEHTOB
)/ | 110, COeIUHEHUI.
Huccoumnanus BO/IbI.
HNonnoe mnpousBeaeHue
9 | BOABI. Bonopoansriii | OIIK-1 | 1 2 - - - 4 - 13
MOKa3aTelb (pH).
bydepuble cmecu Kak
peryasitopel pH cpensl.
I'maponns coJiei,
IpUYMHA U  CJIEACTBUE
TUAPOIN3a, KOHCTaHTa U
CTENEHb TUAPOIH3.
NTOI'O 18 - - - 30 - 93

Coaep:kaHue U CTPYKTYpa THCHUILINHBI: J1a00paTOpPHbIE 3aHATHS 10 04HOIi (opme
o0yueHust

(]
Z S
LA
Ne 20 g | JJaboparopHsle
Tema. OcHOBHBIE BOIPOCHI S5 g
n/n S 2 © | 3aHATHs, Yac.
o = @)
o 5
g =
1 Nel.Ocnoenvie nonamus u 3aK0HbL XUMUU. OIIK-1 1 2
Ne2.Knaccor xumuueckux coeounenuil, UX MOJIyuYeHUe U
2 . ’ yi OMNK-1 | 1 2
CBOICTBA
Ne3.Cmpoenue amoma. Ilepuoouueckas  cucmema
3 P P OMK-1 | 1 2
IEMEHMO8E.




(D]
z £
= 5 o
O =
No 20 g | JJaboparopHsbie
Tema. OcHOBHBIE BOIIPOCHI S5 =
/1 S 2 5 3aHATHUs, Jac.
o S Q
o O
S =
CBolicTBa aTOMOB W HMX HM3MEHEHHE B MEpPHOJaX U
rpyIax.
4 Ne4.Onpeoenenue muna xumuveckux ceszei B OITK-1 1 2
COCIMHCHUSIX, HAYYHOE 00OOCHOBAHHE.
No5.Komnnexcuwie coeounenus, cnocoowl ux
5 . OIIK-1 1 2
NOJYYEeHUsl, CBOUCEA
Ne6.Onpeoenenue  mennosvix  d>phhexmos u
6 P ay OIK-1 | 1 2
HanpasieHHoOCmu npoyeccos
No7 . Kunemuxa xumuueckux npoyeccos. Pacuernl
7 PoY OMNK-1 | 1 2
KOHCTAHT CKOPOCTH.
Ne8. Ilpunyun Jle-Illamenve nipu
8 OTIPENICTICHUN HAIIPaBJICHUS CMEIICHUS XUMHUYECKOTO OTIK-1 1 9
paBHOBECHS] TPH HM3MCHCHHHM BHEIIHUX (HaKTOPOB
Konnoksuym Nel.
Ne9.Oxucrumenvro-6occmanogu-
9 OIIK-1 1 2
mejibHble NPoYeccybl B XUMHUECKUX PEAKIIHSX.
Nel0./Ipucomosnenue acmeoposé 3a0aHHOU
10 P P P OMK-1 | 1 2
KOHYEeHmpayuu.
Nell. Cunvuvie u cnabwie saexkmponumol. Pacuérol
11 P OMK-1 | 1 2
CTCTICHH W KOHCTAHTHI IUCCOIMAIIAN DJICKTPOIIUTOB.
Nel2. Hccneoosanue 2uopoausa conell.
12 | Dkcnepumenmanvroe onpedenenue u pacuem pH. OIIK-1 1 2
Konnoxksuym Ne 2.
Nel3. Xumus memannos.. Tsxelple MeTalulbl, HX
13 |momp3a w Bpea. Mertamnsl B okucnutenbHO- | OIIK-1 1 2
BOCCTAHOBUTEJIHHBIX PEAKITUSX.
Ne 14. Xumus nememannos.
14 | Azotable u ¢ocdopHbeie ynoOpenus. Kpyrosopor | OIIK-1 1 2
azota u (hocdopa B mpupo/e.
Ne 15. Bauémmnoe zansmue. 3amura 1a00paTOPHBIX
15 = patop OMNK-1 | 1 2
pa0or.
\ UTOI'O \ 30 |

6 [lepeyeHb y4eOHO-METOIUYECKOT0 OOecmeYeHus

oﬁyqammnxca Mo AMCHMIIJINHE

AJIsI CAMOCTOSITEJIbHON PadoThI

MeToaunyeckue yKkazaHus (1J1s1 CAMOCTOATEIbHON padoThI)

1. AnekcanapoBa, D. A. XuMus MeTaIJIOB: y4eOHOe mocodue Juis By3oB / D. A. AnekcaHIpoBa,

0.

A. Hemugenxko. —  Kpacnomap: Ky6Il'AY,

2015.
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https://edu.kubsau.ru/file.php/105/Uch posobie KHimija metallov 2 1.pdf



https://edu.kubsau.ru/file.php/105/Uch_posobie_KHimija_metallov_2_1.pdf

2. AnexcangpoBa, D. A. XuMus HeMeTaUIoB: ydyeOHOoe mocobue s By3oB / DO. A.
AnexcanapoBa, U. U. CunopoBa.— 2-e u3n., uctpas. u gom. — KpacHomgap: Kyol'AY, 2013. —
355 c. —
https://edu.kubsau.ru/file.php/105/03 03.07.13/02_KHimija nemetallov_Aleksandrova EH.
A._Sidorova_l.l.pdf

3. Heopranumdeckas xwumwusi. TeopeTHYecKMe OCHOBBI ¥ HWHAWBHIYAIbHBIC 3aJaHUAS U
CaMOCTOSITENIbHOM pabOThl CTYIEHTOB OMOJIOTMYECKUX HAIpPaBICHUNA W CHEIHAbHOCTEH
arpapHbIX By30B: Yue0. mocoowue. / 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

4. AnexcanmpoBa, J. A., I30paHHble MyJIbTUMEIUINHBIC JICKIIUW 110 HEOPTAHMYECKOW XHMHHU:
AIIEKTPOHHOE Y4eOHOE MOCo0ue I CTYACHTOB, 00YJaIOIIUXCs TI0 HAMPABJICHUIO MTOJATOTOBKH
«IKOJIOTHS U IPUPOOTIOIB30BaHKE» — DIIEKTPOHHBIN pecypc, Kpacnomap: Kyol'AY, — 2012.

https://edu.kubsau.ru/file.php/105/02_IZBRANNYE _MULTIMEDIINYE LEKCII PO _NE
ORGANICHESKOI_KHIMII.pdf

5. AunekcangpoBa O. A., JlabopaTOopHbI MPAaKTHUKyM [0 HEOPTaHUYECKOM XUMHH: ydeOHOe
nocodue Juisi OOydeHHs  OakalaBpOB IO HANPABICHUIO TOJITOTOBKUA «OKOJOTHS H
MPUPOIONOIB30BaHUEY. — DNEKTpOoHHBIN pecypce, Kpacnomap: Ky6 I'AY, —2012. — 526 c. —
https://edu.kubsau.ru/file.php/105/03 03.07.13/03_Laboratornyi_praktikum_po_neorganiche
skoi_khimii.Aleksandrova EHA.pdf

7 ®oH/1 OLEHOYHBIX CPEICTB /IJIsl MPOBeAeHUs MPOMEeKYTOUHOM aTTecTalluu

7.1 IlepeyeHb KOMIeETeHIMH ¢ yKa3aHHeM 3TanoB uX GopMHpOBaHHMs B mpolecce
ocsoenus OIIOII BO

Otansl OPMHUPOBAHUS U IPOBEPKHU YPOBHS C(HOPMUPOBAHHOCTH
Howmep cemectpa* KOMIIETEHIIM 110 JUCUUIUIMHAM, IPAKTUKAM B IIPOLIECCE
ocsoenus OITOIT BO

OIIK-1 CnocoGeH nmpuMeHATH 0a30Bble 3HAHUS (PYyHAAMEHTAJIBHBIX Pa3/leJiOB HAYK O
3emile, eCTECTBEHHO-HAYYHOI0 M MAaTeMATH4YeCKOr0 LHWKJIOB IPHM pelleHHH 3a1a4 B
00J12CTH IKOJIOTHH M IPUPOAONO0Ib30BAHUS

Maremaruka
XHUMHS HEOpraHUYECKast
buonorus
dusnka
Yuenue o ruapocdepe
2,4 O3HakoMuTENbHAS IPAKTUKA
Yuenue 006 atmochepe
VYuenue o Ouochepe
I'eorpadus
[ToaroToBKa K mpoIieIype 3auThl U 3alUTa BBITYCKHON
KBAJTM(HKAIIMOHHON paboThI
*Homep cemecTpa COOTBETCTBYET 3Tany (GOpMHUPOBAHUS KOMIIETEHLIUU

NN R R
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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

7.2 OnucaHue nMokKasareJsieil 1 KpUTepHeB OLEHUBAHUS KOMIETEHIMI HA Pa3JIHYHBIX

3Tanax ux (l)OpMI/IpOBaHI/Iﬂ, OInucCaHHue HKaJbl ONCHUBAHUSA

IInanupyemsl
€ pe3ynbTaThl
OCBOCHMS
KOMIIETCHIIU
u

YpoBeHb OCBOEHUS

HEYJIOBJIETBO
PUTENBHO
(MUHUMAJBH
bIil HE
JIOCTUTHYT)

YIIOBJIETBOPH
TEIbHO
(MUHUMAIBH
bII
IIOPOTOBBIi)

XOPOIIO
(cpenuuii)

OTIIUYHO
(BBICOKMIN)

Onenounoe
CPEelCTBO

OIIK-1. Cnioco0eH npuMeHsiTh 0a30Bble 3HAHUSI (YyHIAMEHTAJBHBIX Pa3/leJiOB HAYK 0
3emiie, ecTeCTBEHHO-HAYYHOI0 M MaTeMaTH4YeCKOI0 WLHWKJIOB IPH PpelleHHd 3a1a4 B
00J12CTH 3KO0JIOTHH M IPUPOAONO0Ib30BAHUS

OIIK-1.1
[Ipumenser
OCHOBHBIE
3HaHUS
byngamenTa
JIbHBIX
paszneinos
HayK o0 3emiie
npu
peleHnu
3aJa4 B
obnactu
9KOJIOTHHU U
IIPUPOJIONOI
b30BAHUS
OIIK-1.2
[Ipumensier
OCHOBHBIE
3HAHUS
byHgameHTa
JTBHBIX
pa3nennos
HayK
€CTECTBEHHO-
Hay4yHOTo U
MaTeMaTHiec
KOro IMKJIa
npu
pelieHnn
3aja4 B
obnacTtu
9KOJIOTUH U
MIPUPOAOIION
B30BaHMS

YpoBeHb
3HAHWUM HIDKE
MHHUMAJIbHBI
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1.

7.3 TunoBbIe KOHTPOJIbHBbIC 32JaHUS WJIH HMHbIe MaTepHAJIbl, HEOOXOAMMBbIe NI
OLCHKHM 3HAHMH, YMEHHH, HABBIKOB, XapPAKTepPU3YOIIUX IJTanbl (GOPMHUPOBAHNUA
KoMmneTeH1uii B mpouecce oceoenusi OINOII BO

Keiic-3aganus
«PacTBOpPBHI JIEKTPOJINTOB
OnpiT Nel. Xapakrep quccoumanny ruApoKCHI0B
a) Ilosyuenune ruapoxcuaa Maruus
PeakTHBBI: pacTBOp XJIOopuJa Maruus | H., pacTBOp rMApPOKcUIa HaTpus 1 H., pacTBOp COJISIHOM
kucinoTsl 1 H. B aBe mpoOupku BBecTH 1o 5-6 Karenb | H. pacTBOpa XJIOpUAa MarHusi 1 J00aBUTh
B KaXIylo 1o 5-6 kamenb 1H. pacTBopa I'MIpOKCHAA HaTpusa. B mepByro mpoOHpKy K ocaliky
no6aButh 8-10 kamenb 1 H. pacTBOpa COJSHOW KUCIIOTHI, a B Apyryro 8-10 xamens 1 H. pacTBOpa
THJIPOKCUA HATPUS.
3aganue. 3anuch naHHbIX onbiTa 1) Kakue npusHaku peakiuii Ber HaOmonaere ? B xakom
ciyyae HaONIOJaeTcs pacTBOpeHHE ocajka? 2) Hanummre MOJEKyJIspHbIE U HOHHO-
MOJIEKYJISIDHBIE YPAaBHEHUS pPEaKLMM: IOJIYYEHMs] THIPOKCHUIA MarHus, THAPOKCUAA MarHus ¢
COJISTHOM KHCJIOTOM, TMAPOKCHJIA MarHus ¢ rujapokcuaom Hatpus. Kakas peakuus He uzper? 3)
KakoB xapakrep aucconuanyy THIPOKCHJA Mar"us? 3alulliuTe ypaBHEHUE IUCCOLUALUU
THJIPOKCHIA MarHus.
0) ITosryuenne ruAPoOKCUAA WMHKA
PeakTuBbI: pacTBOp Cynb(ara HUHKA | H., pacCTBOp TMAPOKCHIA HATPUS | H., pacTBOP COJITHON
kucinoTel 1 H. B nBe npoOupku BBecTH 1o 5-6 kamenb | H. pacTBopa cynb(dara IUHKA U JOOaBUTH
B Kakayto 1o 1-2 kamu 1 H. pacTBOpa rMJIpOKCUAa HaTpus (IO MOMEHTa 00pa30BaHUs 0CaKa).
B nepByto npoOupky K ocaaky A00aBisTh MO KamwisiM 1 H. pacTBOp COJISHOM KHUCIOTHI 10
pacTBOpPEHMs OCaJIKa, a B APYTyI0 — U30BITOK | H. pacTBOpa THAPOKCHIA HATPHSL.
3aganue. 3anuch JaHHbIX onbiTa 1) Kakue npusnaku peakuuit Bel Habnronaere? B xakom
cilyyae HaONIOJaeTcs pacTBOpeHHe ocajka? 2) HanummTe MOJIEKYJISpHbIE U HOHHO-
MOJIEKYJISIPHbIE YpaBHEHUS pEaKLUu: IOJIY4YEHHUsS THUIPOKCHUJA LMHKA; THAPOKCHIA LUHKA C
COJISTHOM KMCIJIOTOHM, TMJIPOKCHAA LIMHKA ¢ TuApokcuaoM HaTpus. Kaxas peakuus ne uaer? 3)
KakoB xapakTep nauccoluanuy THAPOKCHAA LMHKA ? 3anuIlIdTe ypaBHEHUE IUCCOLMALUU
TUAPOKCUA LINHKA.
OnbIT Ne 2. CpaBHeHHe XUMHUY€CKOH AKTUBHOCTH KHCJIOT
PeakTHBBI: pacTBOP YKCYCHOM KHCIIOTHI 1 H., pacTBOP COJIIHOM KUCIIOTHI | H., KapOOHAT KaJIbLUs
(Mpamop). B onny npoGupky BBecTH 6-8 Kamenb 1 H. pacTBOpa YKCYCHOM KHCJIOTa, a B IPYTYIO -
6-8 xamenp 1 H. pacTBOpa COJSTHOW KHUCIOTHL. bpocuTh B 00e MpoOHpKU MO NMPHOIU3UTEIBHO
OJINHAaKOBOMY KYCOUKY KapOoHaTa Kajblius (MpaMopa).
3aganue. 3anuch AaHHbIX ombiTa 1) Kakue mpusnaku peakiuii Bol HaOmomaere ?  2)
Hanumure MonekynspHble 1 HOHHO-MOJIEKYJISIPHBIE YPaBHEHMS PEaKLMU: YKCYCHOW KHUCIIOTHI C
KapOOHATOM KaJIbIMsL, COJSTHOM KUCIOTHI ¢ KapOoHaToM Kanbius. 3) ChopmynupyiiTe BbIBOJ, B
KaKOM Cilydae peakius uaeT 0ojee UHTEH- CUBHO, U OOOCHYMTE €ro.

3aganus 1Js1 KOHTPOJIbHBIX padoT
KonTpoJubnas pa6ora 1 B 15 BapnanTax
«XuMHYeCcKHe MPeBPaLeHHs], 3aKOHOMEPHOCTH HX NMPOTEKAHUS
NIPUBEJICH [UIs IpUMepa BapuaHT 1)

Buier Ne 1
Hanummre ypaBHEHHMs peakiii, ¢ MOMOIIBIO KOTOPBIX MOXKHO OCYIIECTBUTH CIIEAYIOIINE
TIPEBPAICHHS:
CO2 — CaCOs — CaO — Ca(NOs3)2 — CaSOs HazoBure npomgyKThI.

2. HazoBuTe mepevricieHHbIE HU)KE COSAMHEHHS U OMpeIeNuTe, K KaKOMy KJIACCy HEOpPTaHHMYECKUX

coequnenuit ouu otnocsares:  MgOHCI, Fe(OH)s, AICIz3, HCIOs, KHSO4
3. OmpenenuTe, CKOJIBKO MOJICH COJIEPIKUTCS B CEPHOM KUCIIOTE Maccoit 196 T.



4. PacmionokuTe 37€MEHTHI B TOPSAKE Bo3pacTanus dnekrpoorpunarensHoctu: N, B, F, As, I. Otser
MotuBHpyiite. s nona | ~ HanmumuTe MEKTPOHHYIO POPMYITY.

5. Onpenenure tumsl cBsazeil B coenunenusx: KCI, BCl3, CHas. CocraBbTe 37€KTPOHHBIE CXEMBI
00pa3oBaHUs MOJICKYJI C KOBAJICHTHOU CBs3bI0. OmpeennuTe BaICHTHOCTh U CTENICHb OKUCIICHUS

3JIEMEHTOB.
6. C moMmoImIpl0 3JIEKTPOHHBIX ypaBHEHUH paccTaBbTe KOIPQPUIIMEHTHl B YPAaBHEHUU M YKAXKUTE
OKHCITUTENh, BOCCTAHOBHUTEIb U MTPOIIECC: Cu + H2504 — CuSO4 + SOz + H20.

7. Hanumure ypaBHEHHUS JHUCCOLMALMU M KOHCTAaHTY HECTOMKOCTH KOMIUIEKCHOTO MOHA, a TaKXe
YKQKHUTE KOMILJIEKCO0Opa30BaTeb, JUraH (sl U KoopauHaionnoe yucio 1 [Co(H20)sCICla.
Ha3oBuTte KOMIUIEKCHOE COEIMHEHHUE.

8. Hamummute BbIpaxKeHHE KOHCTAaHTBI  paBHOBECHUS s CIEAYIOUIEH  peakuuu:

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

Kyna cMecTuTcs paBHOBECUE NPU YBETUYEHUN JaBJICHUS?

KonTtpoabsnas patora 2 (B 15 Bapuanrax)

«BoaHbIe pacTBOPBI YJIEKTPOJIUTOB, HX CBOMCTBA.
Buuer Ne 1
1. OcHOBHBIE TOJIOKEHUS TEOPHH IIEKTPOIUTUYECKON Arccoruanuu. Jlucconuanus KUCIbIX U
OCHOBHBIX COJIei: ruapocyibduna 6apus, hocdara runpokcoanromunns. [IpuBenure BeipakeHne
KOHCTAHT JUCCOLMAIUY TSl PACCMOTPEHHBIX BBIIIE 3JEKTPOIUTOB, TJ€ 3TO BO3MOXKHO.
2. BopopoaHslii mokaszaTensb, ero onpezeneHue. KucioTHO-0CHOBHBIE HHAUKATOPbI, MEXaHU3M HX
neiictBus. Paccunraiite pH, pOH , [H] u [OH] mns BogHoro pactBopa HCI ¢ koHueHTpaimeit
0,1 M.
3. CymHoCTh mpoiiecca TUApoiIn3a cojield, MpUYUHA U CIEACTBHE TUaponusa. ['uaponus conu
cynb(huIa HATPUSL.

TecTnl
TecToBBIN KOHTPOJIb M0 OCHOBHBIM T€MAM HEOPTaHUYECKO XUMHH

baza TecToB MmO HEOPraHWYECKOW XUMHUHM TMOATOTOBJIEHA B CHCTEME TECTHPOBAHHS
«INDIGO» Indigo Software Technologies, http://indigotech.ru/. Joctynna s cTyaeHTOB B
rio6ansHOM cetn KyOI'AY 1 KOMIIBIOTEPHBIX KJ1accaX YHUBEPCHUTETA.
Tumnosbie TECTHI IO OTACJIIBHBIM TEMaM HGOpFaHH‘ICCKOﬁ XUMUWHU IIPUBOJAATCA OAJICC
OcHoOBHbIE MOHSITUSI U 3aKOHBI XMMHU
1. ITpocThie BemiecTBa

1) nonustuiieH 2) rpadur 3) Genbrit pocdop 4) ammuak
2 .EnuHUIB I3MEepeHnst MOJISIpHOTO 00BEMa raza

1) monb 2) Monb/1 3) kmonb/m3 4) n/kxMonb
3. Macca ogHOU a.e.M. paBHa

Dir 2) 1,66 -10%* 1 3) 1,66:10% kr 4)1,66-10?"kr
4. Monsb 1r000r0 raza npu H.y. 3aHUMaeT 00beM 22,4 11 — ClIeICTBUE

1) 3aKkOHA COXpaHEHHsI MacChl BEILIECTBA 2) 3aKOHa MOCTOSTHCTBA COCTaBa

3) 3akoHa ABoraapo 4) 3aK0HA KpaTHBIX OTHOILIEHUI

5. 1 mosnp Al(OH)s3 HeliTpaiu3yer MOJIb CONSTHON KUCIIOTHI

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

6. Peaxuus mexay NaOH + H3PO4 oTHOCHTCS K peakun

1) npucoenuHenus 2) pa3inoxeHus

3) HelTpanuzanuu 4) runpatauuu 5) 3amMeleHus
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Crtpoenue U CBOMCTBa aromMa, HX U3MeHeHHe B IHepuoauveckoii
cucreme JI. . MenaeneeBa

7. Hau6onpmmii panuyc UMeET aToM
1)K 2) Na 3) Li 4) Rb 5)H

8. BeIcmIyio CTENEeHb OKHUCJICHUS +4 AMEET AJIEMEHT TPETbETO IEPHOJA. ..
1) dochop  2) ckanmuii 3) TuTaH 4) KpeMHUI 5) anroMuHUNA

9. 3apsin aapa aroma KPEMHHUS paBeH
1) +28 2) +3 3) +4 4) +14 5) +6

10. Mertannnueckue CBOICTBa Haunboee BBIPAKECHBI y aToMa
1) muTus 2) HaTpus 3) kanus 4) KanpIus 5) Maruus

11. Hucno BAJICHTHBIX AJIEKTPOHOB B aToMe Xpoma paBHO
1)2 2)3 3)6 4)8 5)4

12. DNEKTPOHHYIO KOH(UTypaIHIO 1522522p°3s23p° UMeEeT aToM
1) dochopa 2) xjopa 3) 6poma 4) ¢Topa 5) azota

13. HanmMenbimii panuyc UMEET aToM
1) Li 2) Be 3)B 4)C 5N

14. DnexrtpoHHass KOH(MUTypalusi BHEIIHETO JHEPreTHYeCKOro YpoBHsS artoma Qocdopa
1) ...3s23p%0 2) ...3s%3p° 3) ...45%4p%0) 4) ...2s%2p° 5) ...4s%4p°

15. Hemerainmuyeckwe  CBOHCTBa  Hamboliee  BBIPAKCHBI y  aroma
1) cyppMBI 2) a3ora 3) MBIIIBSKA 4) pochopa

16. DnekTpoHHas ~ (GopMynTa  >JIEMEHTa 1s22s?2p*  cooTBeTCTBYeT  aToMy

a)S ©6)0 B) Se 1) Te o) Cr

17. Ywucno oHepreTMdyeckux ypoBHEH y artoma, wumerouiero 19 mnpoToHOB, paBHO
a) 3 0) 5 B) 4 r) 2 n) 6

18. Yucmo mpoTOHOB, HEHTPOHOB M AJIEKTPOHOB y aTOMa C MOPSAAKOBBIM HOMepoM 40 paBHO
a) 40,91, 40 6) 4051, 40 B) 20, 51,40 r) 40,40, 40 ) 20,91, 40

XumMHyeckass  CBA3b

19. XuMudeckas CBSI3b B MOJICKYJIC aMMHAaKa

1) KoBajseHTHAs MOJIApHAs 2) KOBaJICHTHAsI HEMOJISIpHAs 3) nonHas
4) MeTaru4ecKas 5) TOHOPHO-AKIIETITOPHAS

20. YcToitunBoe COCTOSHHE MOJIEKYJIBbl OOBSICHSAETCS MOCTHKCHHEM 4YHCIa 3JIEKTPOHOB Ha

BHEILIHEM 3JIEKTPOHHOM YPOBHE Ho 2)4 3)2 4)6 5)8
21. KoBasieHTHas CBsA3b B MOJIEKYJIEe XJIOpa 00pa3zyeTcs 3a cueT

1) CHapUBaHUS OJIMHOYHBIX AIEKTPOHOB 2) JIBYX HEIOJEJICHHBIX Map 3JEKTPOHOB
3) TpEX OOIIUX AIIEKTPOHHBIX Hap

22. ]Inuna cBs3u B paxy HF, HCI, HBr, HJ
1) ymeHb1aeTcs 2) yBeJIMYUBACTCS 3) He u3MeHseTcs

23. JlnmuHa CBS3M — 3TO PACCTOSIHUE MEXIY
1) atoMmamu 2) siipamMul aTOMOB ~ 3) BAJIGHTHBIMH 3JIEKTpoHAMU ~ 4) opOUTaNIIMU

24. YpenuueHue JJIMHBI CBA3U B MOJICKYJIaX BCIICCTB Ha6mo;1aeTc;1 B pAny

1) Hz, N2, Cl2 2) N2, Clz, Hz 3) Clz, Ha, N2 4) Hp, Cl2, N2
25. TIpu oOpa3oBaHuH THOPUIHBIX OpPOUTAIICH YHCIIO UCXOTHBIX PAaBHO

1) YHCITy THOPUAHBIX opOUTaeit

2) MEHbIIIe Yuciia THOPUAHBIX OopOuTaien
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3) OoJpIIIe Ynciia THOPUIHBIX OpOUTaIei

26. Mexanu3M 00pa3oBaHUsI KOBAJICHTHOM CBSI3U

1) pagukanbHbIi 2) NTOHOPHO-aKLENTOPHBIN

3) oOMeHHBIH 4) 00001IECTBICHUE IICKTPOHOB

27. CBs3p B MoJiekyne ¢pTopoBoaopoaa 1) 6 - cBs3b 2) T — CBA3b 3)ou
T

28. Bunipl cBsi3eil B MOJIEKYJIe a30Ta

1) 3o-cBs3u 2) lo-cBsi3b U 27 -CBSI3U

3) 3n -cBs3U 4) 20-cBs3u U 17 -CBsI3B

29. MakcuMasbHYIO BO3MOXHOCTh 00Pa30BbIBATH HOHHBIC COCTUHEHUS] HMEIOT 3JICMEHTBI
1)CrucCl 2) CucCl 3)HuCl 4) LiuCl

30. O6pazoBaHKe MOHHOW KPUCTAIUTMIECKOHN PEIIETKH XapaKTEPHO JUIS
1) noguna me3us 2) rpadurta 3) nadranmuua 4) anmMaza

31. Kpucrammnueckas pemnierka rpadura 1) nonnas 2) MoneKynsapHas 3) atomHas
4) Merannnyeckas

KoMniaexkcHble CcOedlHMHEHHUS
32. KoopauHaimoHHOE YKCII0 KoMIutekcooOpaszoBarens B coenuHennu [Cr(NH3)Clz]
paBHO 1) 4 2) 6 3) 2 4) 3 5)5

33. ['anoreHbl BXOST B COCTaB KOMIUICKCHBIX COCIMHECHUHN B POJIH
1) nuranmoB 2) KOMILIEKCOOOpa3oBaTee 3) nuraHIoB U KOMILIEKCOOOpa3oBarenen

4) nuraHaoB W BHEWIHEH chepbl  5) BHemIHeH chepbl

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

35. Bapsin BHyTpeHHei chepsl B coenunennu Ks[Fe(CN)s] paBen
1) +4 2)-4 3)-3 4) -2 5) +6

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

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

37. Crenenn okuciaeHus komruiekcoobpasosarens B coequaennn [ CO(NHz)s]Clz paBua

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

XumMunyeckasi TepMOIUHAMHKA

38. OTtkpebITas cucrema oOMeHuBaeTcs c OKpY’Karoleu cpenou
a) SHeprueu 0) BelecTBOM B) paboToii T') SHEPTHeH U BEIIeCTBOM

39. Duranenus — DJTO DJHeprus, KOTOpod oOjamaer cucremMa NpU  IOCTOSHCTBE
a) 1aBjeHus  O) TeMrepaTypbl B) o0bema ') Macchl

40. CrangapTHOM TeryioToW 0O0pa30BaHMs HA3bIBAIOT TEIUIOBOW 3(dekT obpasoBaHus 1 Moib
JTAHHOTO BEIIECTBA u3 JIIEMEHTOB npu JTaBJICHUH
a) P<0 6) P>0 B) P = 1,013- 10°Ila r) P = 3,045-10°IIa

41. Beipaxenue IIEPBOTO 3aKOHa TEPMOJIMHAMUKHA
a) Q= AU +W 6) A=U-TS B) PV = nRT r) G =H-TS
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42. TepmonuHaMH4YeCKas XapaKTEPUCTUKA, HE SBISOMAsca (QYHKIUEH  COCTOSTHUS
a) BHYTPCHHsS SHEpPrusi  0) SHTANbIMS ~ B) DHTPOIUS r) pabota
43. Dueprust [ m60ca Bepakaercs paBenctBom a) A =U-TS 6) Q=AU + PAV

B) G=H-TS r) d8=§

44, Tennooi ahdexr XUMHUYECKOMN BBIPQKAIOT B eAMHUIIAX
a) H/M 6) kr/m® B) KJI>X/MOJb r) xJx /M

45, CamMonpou3BOJIbHBIM XUMHUYECKHUI nporecc B M30JIMPOBAHHOMN
cucreMe npu S >0 Oyner pOTEeKaTh
a) B IIPSMOM HAIpPaBIICHUH 0) B IPsSAMOM W OOpaTHOM HaIpaBJICHUU
B) O0OpaTHOM HallpaBJICHUU r) He OyJeT mpoTekaTh MpoLecce

46.  [Insg BBIYUCIEHUSA TeIJIoBOro »3(QQexra peakuuu NpU CTaHJAPTHBIX YCIOBUSIX C
UCIIOJIb30BAaHUEM CTAaHAAPTHBIX TEIUIOT OOpa30BaHUSl YYAaCTHUKOB pEaKIIUU MIPUMCHSIFOT
opmyiry

:a) AH® 208 =Y i AH? 208 (mpon) — 2 1 AH? 208 uexy ~ 6) 8Q =dU +PdV

B) TdS > dU+PdV 1) AH %gs= ZpiAH%08 (nex) — Z@iAH 98 (pon)

47. Heymopsimo4eHHOCTh  CHCTEMBI ~ XapakTepu3yeT TepMOAMHAMHUYecKas  (QyHKIus
ay H 6) S B UH 1) GA

Kuneruka n karaam3. CmenieHne XHMHYECKOI0 PABHOBECHA

48. Ckopoctb XUMUYECKOU peakuu BBIpaKaeTcs B SAMHHIIAX
a)momp - 1t ¢t 6) MOMB- 1 B) MOJIb* C~ r) Mo 1 1 - MUH

49. Jlns peakiuu A2(r) + B2(r) ===  2AB(r) MaTeMaTHYeCKO€E BHIPAKEHHE 3aKOHA ICHCTBYIOIINX
Macc a) v = k2 (A) 6) v = kc? (A2) c?(Ba) B) v = ke (A2) ¢ (B2) r)
v = kcA(A2) c (B2)

50. Ilpu yBenmueHHH KOHIIEHTpAIMH BemiecTBa A B 3 pa3a ckopocTh peakuuu A(r) + Ba(r) =

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

51. 3aBUCHMMOCTH CKOPOCTH PEaKIMU L OT TemrepaTypsl 1 ( Y- TeMneparypHblii koddduiment
peakuumn) OITHCHIBACT ypaBHEHUE
a) vT2 = vT Yy 0) vre=vT11 -y (T2 - Ty
B) vr2= vr1 -y (T2—Ty)/10 r) vre=vn- yT " TPM0

52. Beixonx ammmaka 1o ypaBHeHUIo peakiuu Nor)+3Ho ) 2NH3)*+Q yBemuuutes, eciau
a) TIOBBICUTH TEMIEPATypy U KOHIIEHTPAIMIO a30Ta 0) MOBBICUTH JaBlIEHUE, TTOHU3UTH
TEMIIEPATYpy B) MOBBICHTH JIABJICHHUE U TEMIICPATyPy T') TIOHU3UTH JIaBJICHUE

U TeMIIepaTypy
53. TloBbleHNe AaBICHUS W TOHI)KEHHE TEMIIEPATyphl B CHCTEME MPUBOAMUT K TOBBHIIICHUIO

BBIXOJIa OpOIyKTa peaxkuuu B ciryyae
a) 2H:O =—=2H, + O, — Q 6) N2 + 3H, == 2NH3 + Q
B) H2+ |2 2HI-Q r) N2+ O, == 2NO-Q

54. Karanuzatop B xoJie XUMHUYECKON peakuuu
a) cMelaer paBHOBeCHE CHCTEMBI B CTOPOHY POAYKTOB
0) HE CMeIaer XUMHUYECKOTO paBHOBECHS
B) YMEHBIIIaeT BpeMs JOCTHOKEHUS paBHOBECHS
T') CMEIIAaeT PABHOBECHE B CTOPOHY MCXOJIHBIX BEIIECTB

55. 3aBHUCHMOCTH CKOPOCTH OT KOHLIEHTPALMHM OMHCHIBaeTCs ypaBHeHHEM v = K ¢ (A2) mis
peakuuu a) Ba(r) + Ax(r) = 2AB(1) 0) 2B2(T) + A2(r) = 2B2A(T)
B) B(k) + A2(T) = BA2(T) r) 2BA(r) + A2(r) =2A2B (1)

56. Jlns yBemmdenus ckopoctr peakiuu A(T) + 2B(1) = C(r) B 125 pa3 HE0OX0AUMO yBEITHIUTH
BHEIIIHEE JJaBJICHUE B CUCTEME a) B S pa3 6) B 25pa3 B) B 125 pa3 r)
B 100
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OKHCINTE/IBLHO-BOCCTAHOBUTE/IbHBIE PEaKIINU
57. Crenenb okucieHus aroMa Mapranna B coenuHennn KoMnOy paBra

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

58. MakcumanbHass ~— TOJIOKUTENIbHAs ~ CTENEHb  OKHCJICHHS  DJIEMEHTa  paBHaA
a) HoOMepy nmepuoga O ) HOMepy psiila B ) HOMEpPY IPYHIIBI  T') MOPSIKOBOMY HOMEPY
59. Crenenp OKHCJIEHUS azoTa YBEJIMYUBACTCS B pany

a) NH4CI, N2, NO2  6) NO2, NH3, NO B) KNO2, NO, NH3 r) NO, NHs, HNO3
60. Crenenp OKHCIEHHMS W BaJCHTHOCTb yriepoxa B okcuae yriepoga (II) CO paBubl
a) +2u?2 0) +4u4 B) t4u2 r) +2u3 n) +3u3

61. Crenenp OKHCJICHUS BOZIOpOAA paBHa -1 B COEIMHEHUU
ayNaOH ©6)NaH B) PHs 1) H20 o) Ha2S

62. Xpom MOKET IIPOSIBIISATH CTENEHb OKHCJICHUS
a) +1,+2,+4 0) +2,+3,+6 B) +2,+3,+4 r) ot +I mo +6

63. Cepnas KHCIIOTa  SIBJISICTCSA OKHUCIIUTEIEM 3a cder

a) S+4 6) S+6 B) S+2 F) S+5

XumMHYecKHe coeJUHeHHs, HX CBOWCTBA
64. Cunukar HaTpus pearupyer
1) ¢ yroiapHOI KHCIOTOM 2) ¢ COJISTHOM KUCIIOTOM

3) ¢ Bogoii 4) co BceMH STHMHU BEIIECTBAMHU

65. Peaknus NaOH + HCl = OTHOCUTCS K TUITY peakIui
1) mpucoequueHus 2)3aMenieHus]  3) HOHHOTO oOMeHa  4) pa3loKeHus  5) HelTpanu3anuu
66. Tonbko cpemHsis CoIlb MOJTy4aeTcst o peaxkiumn
1) H2SO4 + Mg(OH)2 = 2) Li2O + H2CO3 = 3) Na2O + H20 + N20s =
4) CH3COOH + Cu(OH)2 = 5) H3PO4 + NH3 =

67. las BBIJICTISICTCS B pe3ynbrare peakuuu
1) BaCl; + KoS = 2) FeCl, + NaOH = 3) NaHCOs + HCI =
4) CaCl, + Na,COs = 5) NaOH + NaxSO4 =

68. I'unpocynbdun-uon uMeeT bopmyny
1) SOz* 2) S* 3) SO4* 4) HS 5) HSOs

PaCTBopr, CIocooObl BBIPAKCHUA HUX KOHHeHTpaHI/Iﬁ
69. MaCCOByIO JOJIIO paCcTBOPCHHOTI'O BCIICCTBA pacCUUTBIBAIOT 1o (I)OpMy.]'Ie

1)C= n 2) o= m(BelecTBa)
\% m(pactBopa)

3y m=V-p 4) m(semectBa) = M(pactBopa) — m(H,0O)

70. Momnsipayto KOHIICHTPAIIUIO pactBopa pPacCUUTHIBAIOT o bopmyne

) C= n ) o= m(BerecTBa)

\ m(pacTBopa)

3y m=V-.p 4) m(semectBa) = M(pactBopa) — m(H,0)

71. PactBop comepxut 20 r BemiectBa u 80 1 Bojbl. KoHIIEHTpaIus pacTBOpa B MaCCOBBIX JIOJISIX

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

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

73. KonmuecTro BeIeCTBA NaOH B 500 MJT 0,2M pacTBopa
1) 0,2 monb 2) 0,1mo1b 3) 0,01mo1b 4) 0,02momb

74. Tutp pactBopa ¢ coxepkanuem 0,22 1 BemectBa B 100 M pacTtBopa paBeH
a) 0,0220 6) 2,2000 B) 0,0022 r) 22,0000

75. Macca 100 MJT pacTBopa c MJIOTHOCTBIO p=1,079 /M
a) 1079 6) 10,791 B) 100,0r r) 1,079r

PacTrBopbl 3j1eKTpPOMTOB. Teopus 3JIeKTPOJIMTUYECKON TUCCONHANUN
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76. HawuGoiee CUJIbHAA KHCJIOTa

1) H2COs3 2) HCOOH 3) H.S 4) HCI 5) HF

77. CubHBIMU 3JIEKTPOJIUTAMU SIBJISFOTCS pacTtBOpEI
1) HCI  2) H2COs 3) Hz2S 4) H2SO3 5) HCIO 6) H2SO4

78. Konuenrpanus aleTraT-uoHOB BBIIIIE B pacTtBope
1) CH3COOH 2) CH3COONa 3) oauHaKoOBa

79. HaubGonee CUJIBHBIM 3JIEKTPOJIUTOM SIBIISAETCS pactBop
1) KOH 2) NaOH 3) RbOH 4) LiOH

80. CrocoOHBI JAUCCOIMUPOBATH 110 THUITY KHUCJIOTHI OJICKTPOJIUTEI
1) Zn(OH), 2)Ba(OH)2  3)Mg(OH). 4)NaOH  5) Al(OH)3

81. Peaknus UIET o KOHIIa B pactBope MEXIY HOHaMU
1) Ba** u CI 2) Ba>" u NO3 3) Ba®>" u S04~ 4) Ba?* u CH3COO

82. BBIpa)KeHI/Ie KOHCTAHThI aucconualnnunu MOXHO 3alluCaTh JJIA

1)H,SOs  2)H,COs  3)KCOs  4) MgCla

Bopopoanbiii moka3zareiab. I'mapoaus couieid.

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

84. T'maponusy noasepraercs 1) K:COs 2) NaCl  3) KBr  4) CuSOs  5) AgCl

85. T'maponm3oM  Ha3pIBaeTCs  NPOIECC  B3aMMOJEHCTBHS ~ HMOHOB  COJM  C...
1) Bomoit  2) Bogopoaom 3) kuciopogom  4) HATpUEM 5) kanueM -

86. Konnentparmu nonos [H*] = 10 moms/n cootBercTBYyeT KOHIeHTparms noHos [OH ] ...
MOJIB/JT 1)10° 2)10%  3) 10 4) 101 5) 107
87. 3nadcHme pOH=11 COOTBETCTBYET KOHUEHTpALMHU vonoB H'... wmoms/n
1)10% 2)107 3)10° 4) 10

88. IMuppoxcoconm oOpa3yrorcs npu THIPOJIU3E. . .

1) Na3 POs  2) (NH4)2SO4  3) AI(NO3)s  4) ZnCl; 5) NH4Cl

89. Vpasmenme COz>+HOH === HCO; +OH  orHOCMTCS K THAPOIHM3Y COJH...
1) Ca(HCO3)2  2) Al2(CO3)s  3) K2CO3 4) KHCOs3 5) MgCO3

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

Tembl pedepaTos

1  Pacmpocrtpanenue, npuMeHeHHe, GU3NKO-XMMHUYECKHE CBOMCTBA U METO/bI MOTYYECHHUS
BOJOPOJia, 3HAUEHUE €T0 B IIPUPO/IE;

2  OuU3NKO-XMMHUYECKHE CBOWCTBA KHCJIOPOAA, €ro 3HAYeHHWE B NPUPOJAE, TEXHHUKE W
CEJIbCKOM XO35IICTBE;

3 OOmwme cBoiicTBa HATPHs, KM U APYTHX DIIEMEHTOB |A-TIOATpYNIBI, HX COEAMHEHMUS,
3HAa4YeHUE HATPHsI U KaJlus B IPUPOJIE U CEIbCKOM XO03SICTBE;

4 OOume cBOMCTBAa MarHus KajblLUs U IpYruX 31eMeHToB || A-nmoarpymnmsl, ©X coeAMHEHNS,
3HAa4eHHE MarHus U Kalbliis B IPUPOJIE, TEXHUKE, OMOJIOTHH;

5  OOmme cBoiictBa Oopa, amroMuHuUs U Jpyrux osiemeHtoB |lIA-moarpymmer, wux
COEMHEHMS, 3HAUECHUE AIFOMUHHUS B IPUPOJE U TEXHUKE;

6  OOmme cBoiicTBa yriepona, KpeMHHS M Jpyrux osiemMeHToB |VA-moarpymmsl, ux
COEMHEHMS, 3HAUEHHUE YIVIEPOJa U KPEMHUS B IPUPOJIE U CEIBCKOM XO35HCTBE;

7 OO6mme cBolicTBa a30T1a, hochopa u Apyrux 31eMeHTOB V A-TIOATPYIIIBI, UX COSTUHEHUS,
3Ha4YeHue a3ora u ocdopa B IpUpoJie U CeTHCKOM XO3IHCTBE;

8  OOmme cBoiicTBa a3ota, pochopa U APyrux 3MeMeHTOB V A-TIOATPYIIITEI, UX COSTHHCHUS,
3Ha4yeHue a3ora u pocdopa B IpUpOE U CETbCKOM XO35HCTBE;

9  OOmmwe cBoiictBa 3neMeHTOB VIIA-moArpymIel, WX coenMHeHNs, 3HAUYEHHUE raJloTeHOB B
IIPUPOJIE U CENIBCKOM XO3AHCTBE;
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45

OOme cBoiicTBa W OCOOCHHOCTH NEPEXOAHBIX METAJUIOB, MX pPACHpPOCTPaHEHUE B
IIPUPOJE, 3HAYECHHUE, IPUMEHEHUE;

DKOJI0TUS U TOKCUKOJIOTHSI METAJUIOB;

Kpyrosoport a3zora, cepsl, BOABI, YTIEKACIOrO ra3a B IIPUPOLE;

Tspkénpie METaIITBI, UX MOJIb3a U Bpe, OMOJIOTUIECKOe 3HAUCHHCE;

Boga, e€ cBolicTBa, 3HaUEHUE B IPUPOLE U CEINBCKOM XO35MCTBE;

AKTHBAIMS BOJIbI, CYLTHOCTb, METO/Ibl, MEXAHU3M JICHCTBUS, U3MEHEHHE CBOMCTB;
ONeKTpOXMMHMYECKasl aKTUBAlLUs BOJbI, MEXaHU3M aKTUBAIMM, OMOJIOTMYECKas poJib U
3HAUEHUE B TEXHUKE;

DNEeKTPOXUMHUYECKH aKTUBHPOBAHHAs BOJAA, €€ 0COOEHHOCTH, MEXaHMU3M JEHCTBUS Ha
pacTeHUsI U KUBbIE OpraHU3MBl;

BonoponHelii 1nokasarenb BOAHBIX PACTBOPOB, MEXAaHU3M JCHCTBUS Cpenbl U €€
OuosIOTUYecKas poib B KHU3HEIEATSILHOCTH PacTeHU;

Hosele Teopuu CTpoeHHs aTOMa U XUMUYECKOM CBSI3H, X 3HAUYECHUE B HAYKE U IPAKTHKE;
[Tpo6nembl 3KOIOTUK B COBPEMEHHOM MHpPE H ITyTH UX PEUICHHUS;

CrouHble BOJBI, METOBI UX OYUCTKH;

MuHepanbHbI U U30TOIHBIA COCTAB BOJbI, BIUSHHUE UX HA KUBbIE OPraHU3MBI;

O30H, ero cBoiicTBa U NpUMEHEHHUE 11 00€3BPEKUBAHUS BO3yXa;

be3oTxo1HOE TPOU3BOJICTBO PACTUTEIBHBIX Macel, IPOOJEMbl U IIyTH UX PEILICHUS;
YTunuszauys 0TXOJ0B IPOU3BOACTBA PACTUTEIBHBIX Macell;

YTunusauust OTX0A0B KMBOTHOBO/JICTBA;

3amuTa OKpyxaroen cpeabl. O4ncTKa ABIMOBBIX I'a30B: XMMUUYECKUN, MEXaHUYECKUN U
JPYTye METO/IBI.

Peakuu oxkucnenus okcuaa azota (1) B okcup (1V). IlpeBpamienust 030Ha B KMCJIOPO U
B3aumojeiictBus okcuaa azora (1) ¢ ozonHom. O30HOBbBIE JbIpEL. IIpsiMoe BozneicTBUE
KOCMHUYECKOT0 U3JIy4YEHHUS Ha OKPYKAIOLLYIO CpeLy.

XUMHUYECKOE PABHOBECHE B MOPCKOW BOJIE C YYaCTHEM PACTBOPEHHOI'O YIJIEKHCIIOIO
raza. KapOonarnas OydepHas cucteMma MUpoBOro okeaHa.

buoxumuueckre KpyroBopoThl BEIIECTB B OKPYXKAIOIIEH cpesie, KpyroBOpoT YIiiepoa.
AnbTepHAaTUBHBIE HCTOUHUKH YHEPTUH, UX 3HAYECHNUE U IPUMEHEHUE;

DKOJ0ru4ecky 0e30nacHble METObI 3alUThl PACTEHUH, UX 3HaYeHHE U IPUMEHEHHUE;
HedTtsiHOE pocTOBOE BEIIECTBO, €ro IKOJOTHYecKass 0€30MacHOCTh U 3KOHOMHUYHOCTD
HCIIOJIb30BAaHUS B CEIbCKOM XO3SICTBE;

3arpszHeHue Bo3ayxa, [I/JIK 3arpssHsAOmUX BEIIECTB, MYyTH PELIEHUS HKOJIOTHYECKUX
3a1ad4;

3arpszHenue Bojapl, [IJIK 3arpssHsAOMMX BEIIECTB, MYTH PEIICHUS 3KOJOTMYECKUX
3a1ad4;

Tspk€nple MeTalIbl, MX M0JIb3a U BPEL;

CBHHell KaKk 3KOTOKCUKAHT, HCTOUYHUKHU MOCTYIJIEHUS €ro B OKpYyXkaroliyto cpeny, [1JIK,
IIyTH PELIEHUS 3KOJOTNYECKON 3a/1a4H;

HedTb kak 3arps3HuUTENb BOJBI, CIOCOOBI OYMCTKHU BOJIbI OT HEPTSIHBIX 3arpsi3HEHUN;
HedTpb Kak 3arpsi3HUTENb 10YB, METO/IBI OUUCTKH MOYB OT HE(TIHBIX 3arpsA3HEHUI;
docdaTel, X TIOJIb3a U BPEIl, TyTH PEHICHUS YKOJIOTHIECKOM 3aa9H;

HuTpatsl, X nosab3a ¥ Bpel, MyTH PELICHNs SKOJIOTMUECKOH 3aauu;

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

Menp kak Mukpod3nemeHT, ero I1JIK B mouBax, myTu pemeHus 3K0J0rn4ecKon 3a/1auH;
Hukens kax Tsoxénsiid Metamwi, ero IIJIK B mouBax, mosib3a W Bpend, IMYyTH PELICHUS
9KOJIOTMUYECKOH 3a7auu;

KobGanpt kak Tskénsiii Metann, ero [1/IK B mouBax, moibp3a U Bpell, MyTH peIICHUS
9KOJIOTMUYECKOH 3a7auu;
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46 Momubaen kak Tsxénelid merami, ero I1JIK B mouBax, momnb3a M Bpel, MyTH pELICHUS
9KOJIOTUYECKOH 3a/1auu;

47 Huuk kak Tsoxéneid metaww, ero [IJIK B mouBax, mosb3a U Bpei, MyTH pPEHICHUS
9KOJIOTMYECKOH 3a/1auu;

48  MBpIbsIK KaK TOKCUKAHT, €T0 COSTMHCHUS, TTOJTydeHUE U PUMEHCHHCE,

49  Menpconepskaliye npenaparsl Ui 3alIUThl paCTEHUI, COCTaB, HOJy4YeHUE U TPUMEHEHHUE;

50 Tsxkénsle METAIUIBL, CIIOCOOBI OUMCTKH CTOYHBIX BOJ OT TSDKEIIBIX METAJIOB.

PesynpTarel mydmmx pedepaToB MPEACTABISIOTCS Ha CTYJISHYECKOM HAyYHOM CEMUHApe B
dbopme TOKIIaI0B.

NuauBuayanbHble 3a1aHNUs J1JI51 CAMOCTOATEIbHON padoThl CTY/1€eHTOB
WuauBuayanbHble 3aaHus A CAMOCTOSATENBHOM PaldOThl CTYIEHTOB IO HEOPTraHMYECKOU
xumun (15 BapuaHTOB) cCOCTaBIEHBI IO KaxJAOW TeMe B BHUIE Y4YeOHOTO mocoOus
«MHauBUyanbHBIC 33JaHHUS 7Sl CAMOCTOSITENIbHONW pabOoThl CTYAEHTOB MO HEOPraHUYECKOH
XUMHUI» 7151 TOJTOTOBKY OaKalaBpOB UHKEHEPHBIX, arPOHOM. U OMOJIOT. CHIEIUAIbHOCTEH arpap.
By30B / D. A. Anekcanaposa, U. 10. Tumodeesa. — Kpacuonap: Kyol'AY, 2013. — 88 ¢.) uzgansr
B TUnorpaduu YHUBEPCUTETA U pa3MelleHbl B 00pa30BaTEeNbHOM MOpTaie By3a.

[IpakTHdyeckn Mo BCeM TeMaM NOJATOTOBJICHBI OTBETHI, YTO TO3BOJISIET CTYAEHTaM CaMUM
MPOBEPUTH MPABUIBHOCTh BBIMOJIHEHUS 3aJlaHUM, YBUAETH JOMYIIEHHBIC OLIUOKH, HAYUYUTHCS
CaMOCTOSITENIFHO pEIIaTh XUMHYECKHE 3aJaud. BpIMonHEeHWe 3ajaHus 10 KaXIOH TeMme
YUUTBIBAeTCS MpernoaBaTesneM B hopme 3auéma 1o Teme.

B nmomo1s crynenTaM Asisi BBITOTHEHHUS HHANBUAYAIBHBIX 3aIaHUI pa3paboTaHbl KOHMPOIbHbLE
80NpPOCHL ¢ omeemamu U 3a0ayu ¢ pewleHusMy B y4eOHOM mocoOuu AmnekcaHapoBoil D.A.
«JlabopaTOpHBI TMPaKTUKyM [0 HEOPraHWYECKOW XHMHW» — OJIIEKTPOHHOE U3, Ha
oOpazoBatensHoM moprane Kyo'AY — 2012. — 526c. nsa caMmocCTOSTEnbHOro oOyudeHus
CTYACHTaM IpeyiaratoTcst Takxke «/30paHHbIe MyJIbTUMEIUIHbIE JEKIIMHA 110 HEOPTaHHYECKOU
XUMHUN» — DJIEKTpOHHOE M31. Ha oOpazoBarensHoM noprtane Kyol'AY — 2012. — 484c. (aBTop:
Anekcanapona J.A.).

Bonpocs! u 3a1anus 1Jisl NPoBeAeHUs POMEKYTOYHOI0 KOHTPOJIS (3K3aMeHa)

Komnerenuusi: Crioco6eH npuMeHATh 0a30Bble 3HAHUS (PYHIaMEHTAJIbHBIX DPa3J]eoB
HayK O 3emile, €CTEeCTBEHHO-HAyYyHOT0 M MaTeMaTH4YeCKOro LMKJIOB IPH pPEUIeHUH 3313y B
obnacTty dKoNIOTHH ¥ Tprpoaononb3oBanus (OIK-1)

JJ1st NpOMeKyTOYHOT0 KOHTPOJIA
Bonpocel Kk 3k3aMeHy 110 IMCHHUIIMHE «XHUMHS HEOPraHU4YeCcKas»

1 Xwumus kak Hayka, ee 3agaud. XapakTepHble 4epThl XxuMuu XX1 Beka. 3HaueHue
XMMHUYECKON HayKH B PELIEHUU MPOOJIEM OXpaHbl OKpPYKAIOIIEH Cpelbl. DKOJOTUs Kak
HayKa O B3aMMOOTHOIICHUM U B3aMMOJEHCTBUM KMBBIX OPraHU3MOB CO CpPEION HX
oOuTaHus, Kak Hayka >H3HM Ha IulaHere. OCHOBHBIE SKOJOTHYECKHE MPOOJIEMBI,
CBA3aHHBIC C XUMHUYECKHUM 3arpsA3HEHUEM OKPYKAIOIIEH Cpebl.

2  OcCHOBHBIC TIOHATHS XUMHH (XUMHYECKUI AJIIEMEHT, aTOM, MOJEKYJa, aTOMHas u
MOJIEKYJIIpHAss OTHOCHUTEJIbHBIE MAacChl, MOJb, MOJIIpHAs Macca. DKBUBAJICHT, KJIACCBHI
HEOPraHUYECKUX COEIMHEHUHM, XHMHUYecKas peakuuss U Jp.). MomsipHble Macchl
SKBUBAJICHTOB, UX PacyeT JJIs PA3IMYHBIX KJIACCOB XUMUUECKUX COCIUHEHUMN.

3 OcHOBHBIE 3aKOHBI XMMHHU. 3aKOH COXpaHEHHUs macchl u sHeprun M.B. JlomoHOCOBa.
3aKkOH MOCTOSIHCTBA cocTaBa XuMuueckux coeauHeHuil JK.IIpycra. 3akoH KpaTHBIX
oTHomeHun JIx.J[abTOHA Kak MpOSBJICHUE 3aKOHA MEPEX0/a KOJIMYECTBA B KA4eCTBO.
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3akoH mpocthix 0o0beMHBbIX oTHOmeHuid JK.JI Teit-Jlroccaka. 3akoH A.ABoraapo u
CIEeICTBUS W3 Hero. Pacdyer MOJEKyJIspHOM MacChl ra3oB IO WX OTHOCHUTEIBHOMN
IUIOTHOCTH. 3aKOH SKBUBAJICHTOB.

Knaccet xummueckux coenuHeHuid. CBoiicTBa M CIMOCOOBI MOJyYEHUS OKCHJIOB,
OCHOBaHMH, KUCIOT U coisieil. [IpeBpamnienrne cpeqHuX COJEHd B KUCIBIE U OCHOBHBIE U
Hao0opoT. PaccMoTpeTs Ha nmpuMepax.

VYuenue o crpoeHuu aTtoma. Snepnas mozens aroma mo . Pesepdopay, OCHOBHBIE
nocrynatel H. bopa, nporonno-neritponnast teopust J1.JI. Urnatenko u E.H. INanona,
KBAaHTOBO-MEXaHUYECKasi Teopus cTpoeHus atoma. [Ipencrasinenus Jlyum - ne - bpoins o
KOPIIYCKYJISIPHO-BOJIHOBOM JIyaJIU3ME 3JIEKTPOHOB.

VpaBuenue D. lllpenunrepa kak ypaBHEHHE CTOSiU€d BOJHBI M KBAaHTOBBIE YHCIIA,
HeoOXoauMBbIe s ero pemieHus. [maBaoe (N), mobouHoe opoutanshoe (), MarHuTHOE
(m) u ciuHOBOE (S) KBAHTOBBIC YHCJIA, MX XapPaKTCPUCTHKA U B3aUMOCBs3b. S, P, d, T —
opOuTam, X KOHMUTypaIus.

Pacnipenenenne oanektpoHoB B arome. [lpaBuno B.M.KieukoBckoro. CrocoOsr
n300pakeHUsl pachpeneneHus dnekTpoHoB: 1) meron Koccens; 2) asnaeKkTpoHHBIE
bopmyisl; 3) rpadudeckue dnekTpoHHbIe cxeMbl. [IpaBuio ['yana.

[lepuognueckuit 3akon J[.M.MenneneeBa, ero coBpeMeHHass (OPMYITUPOBKA.
[Teproanueckast cucrema xuMmmuueckux 3nemMeHToB [[.M.MeHneneeBa kak rpadudeckoe
n300pakeHNe Mepuoaudeckoro 3akona. Ilepuoanueckas cucrema Kak KiaccUpUKALUS
aTOMOB TI0 CTPOCHHMIO WX JJIGKTPOHHBIX 000y0ueK. [lepronsl W TpyIIibl, TJIABHBIC U
MOOOYHBIE TOATPYIIBI AJIEMEHTOB TMEPUOAUYECKON CHCTEMbI, HX XapaKTePUCTHKA.
@dus3nuecKkuil CMBICI HOMEpa IepuoAa W Homepa Tpynnbl. OOIIeHaydHOE 3HAYCHHE
IIEpPUOINYECKOr0 3aKOHA U nepuoanyeckoit cucremsl [[.M1.Menneneesa.

OcHOBHBIE CBOMCTBA 3JIEMEHTOB — aTOMHBIM paguycC, SHEPTUsl MOHU3AIMHU, CPOJCTBO K
3JEKTPOHY U AIIEKTPOOTPULATENBHOCTh. l3MEHEHHEe CBOWCTB aTOMOB XHUMHUYECKHX
3JIEMEHTOB B 3aBUCUMOCTM OT UX T[IOJOXKEHUS B MEPUOAUYECKON CHUCTEME
J.N.MenneneeBa. PaccMoTpeTh Ha mpuMepax.

Xumuueckas CBsi3b YcloBHEe 00pa30BaHUS XUMHUYECKOW CBS3H, ee mpupoaa. PaboTsr
JIstouca, I'elitnepa, Jlongona, Cnelitepa, [loauHra B yueHUN 0 XUMHUYECKOH CBsI3U. Buibl
XUMUYECKUX CBSI3€M: KOBAJEHTHAs, WOHHAs, METAJNIMYeCKas M BOJOpPOAHAS IS
opraHu4eckux coenuHenuil. [Ipumepsr.

KoBasienTHast xuMuueckasi CBsi3b, €€ MPUPOJIa U MEXaHU3M OOpa30BaHUSI MO TEOPUHU
BaJICHTHBIX CBsi3eil. CmocoObl HM300pakeHUs KOBAJGHTHBIX CBsI3€H, CBOICTBa
KOBAJICHTHBIX CBSI3€M (IUTMHA, SHEPTHs, HACHIIIIEHHOCTh, HAMPaBICHHOCTH). [loHATHE O
ruOpUAM3aIH aTOMHBIX OpOUTANe, 0 U T — CBsI3U. Pa3HOBUIHOCTH KOBAaJIEHTHON CBSI3U
— HEMOJISIpHAs, NOJISIpHAs, JOHOPHO-aKIENTOpHasA. PaccMoTpeTh Ha npumMepax.

WNoHHasg cBsA3b, €€ MpUpOAd, KOJMYECTBEHHAs] XapaKTEPUCTHUKAa M  CBOMCTBA.
Meraunueckas CBs3b, €€ XapaKTEPUCTHKA, OCHOBHBIE TUIIMYHbIE CBOMCTBA METAJLJIOB.
Bonopongnas xuMuueckasi CBsi3b B OPraHUYECKHX COCIUHEHHUSX M MEXKMOJIEKYIsipHas B
HEOPraHWYECKUX, €€ HAIPABICHHOCTh, IPUPOJIa U MEXAHU3M, SHEPTHS BOJTOPOIHOM CBS3H
B CPaBHEHMH C KOBAJIEHTHOU. [Ipumepsl.

KommiekcHsie coemunenusi. Teopusi KOMIUIEKCHBIX coenuHeHuin A.Bephepa, ee
OCHOBHBIE TOJIO)KEHHS, OMNHUCHIBAIOLIME CTPYKTYPY KOMIUIEKCHBIX COEAUHEHUH.
[TonydeHne u CBOMCTBA KOMIUIEKCHBIX COCIMHEHUH, MX 3HAYEHUE U MPUMEHEHHE.
Baxkueiiniee koMIIeKCooOpa3oBaTeNy U JTUTAHIbI.

DHepreTMka W HANpaBJICHHE TMPOTEKAHUS XHUMHYECKUX mporieccoB. (OCHOBHBIC
TePMOJMHAMUYECKHE  TMOHATUS W BEIUYMHBL:  TEPMOJAMHAMHYECKAs  CHUCTEMa
(M30mMpoBaHHAsT W~ HEW3OJMpOBAHHAs,  paBHOBECHAas W  HEpPaBHOBECHas),
TepMOJUHAMHUYECKHE Tpouecchl ( OOpaTUMbIi M HeoOpaTHMbBIH, pPaBHOBECHBIH U
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HepaBHOBeCHBIH). TepmoanHamMuueckue (YHKIUH COCTOSHHS: BHYTPEHHSS JHEPIrus,
SHTAJBMNS, SHTponUs, FHeprus Jx.I'nu60ca.
IlepBoe Hayasl0 TEpMOAMHAMUKH, €0 3HaueHHWE U IpumeHeHue. 3akoH [.M. T'ecca,

CIIEICTBUSL M3 HEro, INPUMEHEHHE MAJIsl PacueTOB TEIUIOBBIX 3((HEKTOB XUMHUECKUX
peaknmii. TernaoTel 00pa3oBaHMs U TETJIOTHI CTOPAHUS XUMHUECKUX BEIIECTB.

Bropoe Hayaso TepMOAMHAMMKN. DHTPOIHNS KaK KPUTEPU HAIIPaBICHHOCTH IIPOLECCOB
B M30JINPOBAHHBIX CUCTEMAax U KaK Me€pa TEPMOJMHAMUYECKOW BEPOSTHOCTU CHCTEMBI.

Oneprust I'mb0ca kak KpUTEpHI HampaBIEHHOCTU IIpolecca B HEU3OJUPOBAHHBIX
CUCTEMax. Y CJIOBHsI CaMOIPOU3BOJIBHOTO MPOTEKaHUsI XUMUYECKUX peakuuid. [Ipusectu
IIPUMEPBI PaCUETOB.

Xumuueckass KUHETHKa M KaTanu3. CKOpOCTh XUMHUYECKHX peakiuid U (HakTopsl,
BIUAIOIIME HA Hee. BiMsgHME KOHLIEHTpAalMM pearupyrolux BEIIECTB HA CKOPOCTb
XUMHUYECKUX peakiuil B 3akoHe nedcTByrommx macc K. I'ynpndepra u II. Baare.
KoHcTranTa ckopocTM XHMMHYECKOH peakiuu, ee ¢(uznyeckuil cmbica. Ilopspok wu
MOJIEKYJISIPHOCTh XUMHUYECKUX peakuuid. CocTaBlieHne KHHETUYECKUX YPAaBHEHUH JUId
MPOCTEUIINX XUMUYECKUX PEAKIUH.
3aBUCHUMOCTh CKOPOCTH XHMMHYECKOW peakIuu OT TeMmieparypbl. 3akoH Bant-I'odda.
VYpaBHeHUsT AppeHuyca. DHeprus akTUBAIMM, €€ (GU3NUYECKUN CMBICI C TOUYKHU 3pEHHS
TEOPUH TEPEXOJHOT0 aKTUBHOTO KOMIUIEKCa Ha mpuMmepe o0Opa3oBaHUS HOIUCTOTO
BoZiopoJa. Pacy€rbl BeNMUMHBI CKOPOCTU PEAKLIMU OT TEMIIEPATYPBI.

BnusHue katanu3aTopoB Ha CKOPOCTb XUMHUYECKMX peakuuil. OcoOeHHOCTH
KaTajau3aTopoB. ['OMOreHHBIM M T€TEpOreHHBIM KaTaJnu3. 3HAYEHUE U INPUMEHEHHE
KaTajan3a B CEJIbCKOM XO03SICTBE U IPOMBIIIIIEHHOCTH.

Xummnueckoe pasHoBecue. OOpatumocTs xumuueckux peakuuil. CocrosiHue
JMHAMHYECKOI0 PaBHOBECHS, YCIIOBUS U MPU3HAKK PaBHOBECHOIO cocTosiHuA. KoHcTaHTa
XMMHMYECKOIO PaBHOBECHUS, €€ POJIb B OLCHKE HAIPABICHHOCTU XUMUYECKUX PEAKLUM.
BoipaykeHus: KOHCTaHT XMMHUYECKOI'O PaBHOBECUS JJIs Pa3IMUHBIX OOpaTUMBIX pEaKIuil.
Cmenienne paBHoBecus no npuHuuny Jle - IlaTenbe npu M3MEHEHUM KOHLIEHTPALMH
pearvpymouux BeLeCTB, TEMIEpAaTypbl U AaBiieHus. Paccmorpenue mpunuuna Jle -
[ITarense Ha IpUMEpPE peaKLUi

[lonsiTue o pactBopax, npumepnl. Kiaccuduxamuss pacTBOpOB IO arperaTHOMY
COCTOSIHMIO PACTBOPEHHOIO BELIECTBA M PACTBOPUTENS, pa3Mepy YacTHUL paCTBOPEHHOIO
BELIECTBA, KOHLIEHTPALIUU €r0 B PaCTBOPUTEIIE, CHOCOOHOCTH MPOBOIUTH 3JIEKTPUUECKHM
TOK, MOJYUHEHNIO0 3akoHy Payns. MpeanbHble u HeupaeanbHble pacTBOpbl. llpnsHakm
UJIaNIbHOCTH PacTBOPOB, puMepsbl. [IoHsATHE 00 aKTUBHOCTH PaCTBOPOB.

Paznuunble criocoOb! BeIpaykeHHsI KOHIIEHTPALUU PacTBOPOB, MX B3aUMOCBS3b.
XapakTepHble CBOICTBa pacTBOpOB. 3akoH Payins. D0ynunockonus u kpuockonus. Ocmoc
U ocMoTudeckoe napieHue. 3akoH Baurt-I'opda. Pomab ocMoTHueckoro aBiieHUs B
Pa3BUTHUH PACTEHUN U KUBBIX OpraHU3MOB. Pojb BOJHBIX pacTBOPOB B OHMOJIOIMUECKUX
CHUCTEMaxX
PactBopb! 3nexTponauToB. Teopust 31eKTpONIUTHYECKOW AMcCcOLUanuu AppeHuyca, ee
OCHOBHBIE IIOJIOKEHHUA. ['maparanus Kak NOpudyuHA Juccouuanuu. Juccoumanms
Pa3IMYHBIX KJIACCOB XUMHUYECKHX COCTUHEHUI.

CreneHb M KOHCTaHTa JUCCOIMAIIMM HA MPHMEPE AUCCOLUAIMM CIAObIX KHUCIOT H
OCHOBaHMU. 3aK0H pa3BeAeHUss OcTBanbaa. MIoHHBIE ypaBHEHUs peaklMil, UX MOJHAs U
KpaTKasl 3aIlHCh.

Hucconmarnus Boasl. Monroe mpoussenaeHue Boabl. Bomopoausiil mokazatens (pH), ero
pacuet. pH mouBeHHBIX PacTBOPOB U MyTH €ro peryiaupoBanus. Poas pH O6uonorunueckoit
Cpelbl B pa3BUTUHU PACTEHUH U KUBBIX OPTraHU3MOB.
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OKcrepuMeHTalabHoe onpeaeneHne pH BOIHBIX pacTBOPOB, pPOJb WHIUKATOPOB.
Bydepnsie cmecu kak perynaropsl pH cpezpl, ux 3HaueHue u npumeHeHue. bydepHbie
CUCTEMBI B [10YBaX.

I'uaponus coseld, npUYMHA U CIEACTBUE THAPOJIN3a, KOHCTAHTA U CTENEHb T'MIPOJIU3a,
3aBHCUMOCTh €€ OT Pa3NuyYHbIX (hakTopoB, pH pacTBOPOB T'HMIPOIM3YIOUIMXCS COJECH B
6uonorun. [Ipumenenue ruipoiau3a Npy UCIIOIB30BAHUN COJICH alFOMUHHUSA U Kele3a JUis
OUYUCTKHU CTOYHBIX BOJI.

Komnonaneie  cucremMbl  OCOOEHHOCTH ~ KOJJIOUJHOTO ~ COCTOSIHUSL ~ CHUCTEMBI.
Knaccuukanuss KOUIOMIOB MO arperaTHOMY COCTOSIHUIO JWCHEpCHOW (a3bl |
IUCTIepCUOHHOM cpelibl. OCHOBHBIE 0COOBIE CBOMCTBA KOJUIOMAOB. benku Kak KOJUIOUIbI.
[TouBeHHBIE KOMIOUIBI.

Meroasl Mony4yeHus: KOJUIOMIOB — JUCIEPIUpOBaHWE M KOHAeHcalus. Muunemna —
JJIEMEHTapHasl 4acTHlla KOUIOMAHBIX cucrteM. Koarymsauus Kak HpOsIBICHHE
arperaTUBHOM HEYCTOMYMBOCTH KOJUIOMAOB. KOHIIEHTpallMOHHAsA U HEUTpan3aluOHHAs
koaryisanus 1o b.B.JlepAruHy, MeXaHu3M KOaryJssiuH.

[Tonste o moBepxHOCTHO-akTUBHBIX BemiecTBax (IIAB). Ponp ITAB B crabunmm3anuu
JMCTIEPCHBIX CHUCTEM, CTPYKTypHO-MexaHudeckuii Oapeep mo II.A.Pebunzmepy. Metox
KOAaryJisiliuM, UCTIOIb3YEMBIN MPU OYMCTKE CTOUYHBIX BO/I.

OxkucnurenbHO-BOCcCTaHOBUTENbHBIE peakiuu  (OBP) kak mporeccel  mepeHoca
3JIEKTPOHOB M W3MEHEHUsl CTerneHel okuciaeHuss snemeHToB. Tunel OBP. Metonbl
cocraBieHuss ypaBHeHuil OBP. OBP B nmnpuponme, ux poib B Ipoleccax
nmouBooOpazoBanusi. OKUCIUTENN U BOCCTAHOBUTEIH B MPUPOIHBIX BojAax. Poib ux B
IpoLeccax caMOOYMILEHUs BOJOEMOB.

PaBHOBecME B  OKHMCIHMTEIbBHO-BOCCTAHOBUTEIBHBIX cucrteMax. Hanpasnenue
nporexkanus OBP. [Ipumepsr.

OKHCIUTENbHBIE U BOCCTAHOBHUTE/IbHBIC CBOMCTBAa HUTPUTA Kasust M okcuaa cepsl (1V).
[IpuBecTr ypaBHEHUsI COOTBETCTBYIOLIUX PEAKIIUM.

Boma B mpupone M KUBBIX OpraHM3Max, XMMHUYECKHI COCTaB MPUPOJHBIX BOIHBIX
pactBopoB. Knaccuduxanus BobI 1o KECTKOCTH.

Kap6onaTtHas u o01iast ®KecTKOCTh BOJIbl. BpeMeHHast U MOCTOsIHHAS )KeCTKOCTh. CIoco0bI
€€ yCTpaHEHHS.

CrtpoeHre MONeKynbl BOAbl. AHOManbHBbIE (PU3NYECKHUE CBOWCTBA BOJbI, UX MPHUUYMHA.
Kitacrepsr Bozbl.

ATOMHBIE XapaKTePUCTHKU U OCHOBHBIE XUMUYECKHE CBOMCTBA OMOTEHHBIX AJIIEMEHTOB
(kucmopona, BoJIOpoJa, yrieposa, a3oTa, cepol, pocdopa). VMx BakHeumme coequnHEHNUs,
pacnpocTpaHeHue, TPUMEHEHNE, XUMUYECKUE CBOMCTBA.

OO6muit 0030p MeTaiuioB. [l{erouHbIe U 1MIeT0YHO3EMENbHBIE JIEMEHTHI, UX COSIMHEHUS;
XUMHUYECKHUE CBOKCTBA.

Tsoxenple MeTauibl. P TOKCMUHOCTH METAIIOB JUIsl Pa3JIMYHBIX OPraHU3MOB.

KpyroBopoTsl XUMHUECKUX 3JIEMEHTOB a30Ta, cepbl, hocdopa B mpupoe.

KpyroBopoT BobI M YIJIEKHCIIOTO ra3a B IPUpPO/IE.

Hanumure ypaBHeHHMs peakuuid, C TMOMOUIbIO KOTOPBIX MOHO OCYIIECTBUTH
cleayroune MIpeBpaLCHHUS:
C—C02—CaCOs3(+t°C)—?+H,0—?—Ca(H2P0s)2—Cas(POs)>

Hanummure ypaBHEeHMS peakuuid, C MOMOLIbI0 KOTOPBIX MOXHO OCYILECTBUTH
crnenyromme npespamerus: Zn—?—2Zn(0OH)2+NaOH—?—2ZnS04
Kaxue u3 yka3aHHBIX BEIIECTB pearupyroT C TUAPOKCUIOM HATPHUS:

HNO3, CaO, CO,, CuSO4, Al(OH)3, P20s ? Hanumiure ypaBHEHHST COOTBETCTBYIOIIMX
peaKkuuid.

Hcxonst u3 MojoKeHUs 3JIEMEHTa B NMEPUOJUYECKON CHUCTEME, JTaliTe XapaKTEPUCTUKY
aTOMOB: a) xpoMma; 0) docdopa.
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Kakyro HM31IYI0 U BBICIIYIO CTENIEHb OKHCIICHUS MPOSBISIOT yriepos, Gocdop, cepa u
iton? CocrtaBbTe (OPMYNIBI COCIMHEHUH  JAHHBIX AJIEMEHTOB, OTBEUAIOIIMX 3TUM
CTerneHsM okucieHus. Kak n3MeHseTcst UX OKUCIUTENbHAS aKTUBHOCTD?

Hcxons u3 monokeHus: 3JeMeHTa B MEPUOANYECKON CHUCTEME, AaliTe XapaKTepUCTUKY
aTOMOB: a) Kanblus; 6) azota. Hanumure >ekTponnsie Gopmysisl noHos: Ca?*, N¥',
Hcnonp3ys CIpaBoOYHbIE JAaHHbBIE, ONpeeNuTe M300apHbi TemtoBoit 3ddexr AH g
xumudeckoi peakuuu 4HCl+O020)—2H20(1)+Clayry. Crenaiite BBIBOI O BBIACICHHH HIIH
MOTJIOLIEHUH TEIJIOTHI B IPOLIECCE PEAKIIHUH.

Onpenenute u3MeHenume oHTpormH AS¢s B X0Je  XMMHUECKOH  peakium
ANH3+50200—6H20(+4NO(), mpoTekaromeld TpH  CTAaHJAPTHBIX  YCIOBHSIX B
UIeanbHOM Ta3000pa3HoM cocTostut. OObacHuTe 3HaK u3MeHenus AS%og B pesynbTaTe
JAHHOW peaKIuu.

Vcronb3ys crpaBouHbIe JaHHbIE, ONpeeuTe u3Menenue sueprun ['n66ca AG%gs B xoz1e
xumuyeckor peakiuu: COrm+3H—CHar+H20(),. Ilo 3HaKy u3MEHEHUs SHEpPruu
I'u66ca AG%9g crenaiiTe BBIBOJ 0 BOZMOKHOCTH CAMOIPOM3BOILHOTO TIPOTEKAHMUSL.
CtpykTypa KOMIUIEKCHBIX coenuHeHuil. [IpencraBbTe yka3zaHHBIE BELIECTBA B BHJIE
komruiekcHbeIx coenuHeHnii: KCN-AgCN, 2KCN-Ni(CN) 2 , Co(NO3)3:6NHs,
2KCI-PtCls4

Huis peakun:  FesOgxk)+ COry <> 3FeO i)+ COxm) AH =346 k/Ix a)cocraBbTe
YpaBHEHHUS CKOpPOCTEH MpsAMON U OOpaTHOM peakuu U MPUBEAUTE KOHCTAHTY
paBHOBecHsI; 0) OmpeaennTe, B KAKyl0 CTOPOHY CMECTUTCS XMMUYECKOE PABHOBECHE IIPH
YBEJIIMYEHUH KOHIIEHTPAIMH [IEPBOTO UCXOIHOTO BEIIECTBA, MOBHIIICHUH TEMIIEPATYPhI U
YBEIIMYCHUH JIaBJICHUS.

Husa peakuun:  Nar) + Oy > 2NO(r) AH=180,0 xJIx a) COCTaBbTE
YpaBHEHUSI CKOPOCTEM NpssIMOM M OOpaTHOM peakuuu U TPUBEAUTE KOHCTAHTY
paBHOBecHsI; 0) OIpeeTnTe, B KaKyt0 CTOPOHY CMECTHTCSI XMMUYECKOEe PaBHOBECHE MPU
YBEJIIMYECHNU KOHLIEHTPAIMH MIEPBOTO HCXOTHOTO BEIIECTBA, OBHIIICHUN TEMIIEPATyPhI U
YBEJIIUYCHUH JIaBJICHHUSI.

Huis peakian: — Crpagur) + 2N20 ) <> CO2ry + No(r) AH =-558,0k/>x a)cocraBbTe
ypaBHEHMs CKOpPOCTeM mpsiMOH © 0OpaTHOM peakuud U NPUBEAUTE KOHCTAHTY
paBHOBecHsI; 0) OTpeeNHTe, B KAKyl0 CTOPOHY CMECTUTCS XHMUYECKOE PABHOBECHE TIPH
YBEJTMUYEHUH KOHIIEHTPAIUK IIEpPBOT0 UCXOAHOTO BEIECTBA, MOBBILICHUH TEMIIEPATyphl U
YBEIIMYCHUH JIaBJICHUS.

Hns peakuun: 2COr) + Oy < 2COx(n) AH = -556,0 x/Ix a) COCTaBbTe
YpaBHEHUSI CKOPOCTeM mpsiMOM M OOpaTHON peakuuu U TMPUBEAUTE KOHCTAHTY
paBHOBecHsI; 0) onpesenTe, B KaKyt0 CTOPOHY CMECTUTCS XMMHUYECKOE PABHOBECHE NPH
YBEIIMYECHNU KOHIIEHTPAIMH TIEPBOTO UCXOJHOTO BEIIECTBA, TIOBBIIICHIH TEMIIEPATypPhl 1
YBEJIMYEHUH JIaBIICHHUSI.

VYkaxwure, Kakue U3 MPUBEICHHBIX MPOIIECCOB MPEICTABISIOT COOOH OKHUCICHUE, U KaKne
— Boccta”oBneHue? OTBeT obocHyiite. S — S04+~ MnOs~ — Mn?*; Clm—
Clos~; Cr*—cCrY
VYkaxure, Kakue U3 NPUBEACHHBIX POIECCOB MPEACTABIAIOT cO00M OKUCIEHUE, U KaKHe
— BoccranoBnenne? Oteer obocHyiite. Ca — CaO; S s ClIO-—>Cly:
CrOs#— Cr;

VYkaxure, Kakue U3 IPUBEACHHBIX TPOIIECCOB MPEICTABISIOT OO0 OKUCIICHUE, H KaKue

— BoccTaHoBnenne? OtBer obocHyiite. MNO4>™— Mn%  P>~— P%;  NO;”— NO3z~
,  Fe20s — Fef

MeToa0M 37IEKTPOHHOTO Gananca moadepute KOd(GQUIMEHTHI, YKKUTE OKUCIUTENh U
BOCCTAHOBUTENb JUIS CJIEAYIONIMX OKHCIHTENFHO — BOCCTAHOBHTENBHBIX DEaKIIHil:

Na:SO3 — NaS + NaxSO0s4; KCI + KMnOs + H,SOs — Cl2 + KCI + MnSO4 + H20;
Zn + HNO3z — Zn(NOs)2 + N20 + H20.

21



62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77
78

79
80

MetonoM 3neKkTpoHHOro OanaHca noadepute KO3PPHUIUEHTHI, YKaKUTE OKUCIUTENb U
BOCCTAHOBHTEJIb JIJISI CICAYIOIINX OKHCIUTEIHLHO — BOCCTAHOBUTENILHBIX peakimii: Cu +
HNO3 — Cu(NO3)2 + NO + H20;  HBr + H,SOs — Br2 + SO2 + H20; KCIO —
KCIO3 + KCI.
Metonom aneKkTpoHHOro Oananca noadepute KOdPPHUIMEHTHI, YKaKUTE OKUCIUTENIb U
BOCCTAHOBUTENIb JUIS CJCAYIOIUX OKHUCIUTEIFHO — BOCCTAHOBUTEIBHBIX PEAKIIHIA:
KMnO4+ KNO2 + H20 — KNO3 + MnO3 + KOH;

Bro+ KOH — KBr+ KBrOs+ H.O; Mg+ HNOs — (NOs)2+ N2+ H20.
Kakwue cBoiicTBa POSBIISIOT B OKUCIUTEIHFHO — BOCCTAHOBUTENIBHBIX PEAKIIHSIX BEIIESCTBA,
YUUTBIBAsl CTETICHb OKHCJICHHS aTOMa 3JIEMEHTa, YKa3aHHOTO B BarieM 3ananun? JlaiTe
MOTHUBUPOBaHHbBIN 0TBeT.  H2SO4 H2S SOz (S);
Kakwue cBoiicTBa MPOSIBIISIOT B OKHCIUTEIBHO — BOCCTAHOBUTEIILHBIX PEAKIIUSAX BEIIECTBA,
YUUTBHIBAs CTENICHb OKUCIICHHUS aToMa 3JIeMEHTa, yKa3aHHOTro B BameM 3amanuu? Jlaiite
MOTHBHPOBaHHBIN OTBET. Mn KMnO4 MnO> (Mn);
Kakwue cBoiicTBa POSBIISIOT B OKUCIUTEIHEHO — BOCCTAHOBUTENIBHBIX PEAKIIHSIX BEIIESCTBA,
YUYUTHIBAs CTEIICHb OKUCIICHUSI aToMa JJIEMEHTa, yKa3aHHOTro B BaieM 3aaanuu? Jlaiite
MoTtuBHpoBaHHbIi oTBeT. KoCro07 Cr Cr203 (Cr);
Kakue cBoiiCTBa MPOSIBIISIOT B OKUCIUTEIBHO — BOCCTAHOBUTEIILHBIX PEAKIIUSAX BEIICCTBA,
YUUTBIBAsl CTETIEHb OKHMCJICHHS aTOMa 3JIEMEHTa, YKa3aHHOTro B BamieM 3ajganun’? JlaiTe
motuBupoBanHbiii otBeT. HNO2 NH3 NO (N);
Berancnmute maccy CuSO4-5H20, neoOxommmyro juis mpurotoBieHus 250mim 0,005H.
pacTtBopa.
Brrunciure 00beM pacTBopa cepHoii kuciaoTsl p=1,59r/cm® (68%), HeobXoauMblil ms
IPUTOTOBIEHHS 511 aKKYMYJIATOPHOM kuakocTi p=1,22r/cm® (30%).
Brraucnurte Maccy ruipokcuia Kanusi, HeoOXOIMMYIO JIJIsl IPUTOTOBJICHUS 111 pacTBOpa
p= 1,08F/CM3 ¢ maccosoii monert KOH 10%.
Beruncnure TemmepaTypy 3aMep3aHHs pacTBOpa aHTHU(pPU3A, IOIYYEHHOTO TIpU
pactBopenuu 1kr atunenriaukons C2H4(OH)2 B 2kr BOfbI.
Hanummre ypaBHEHHS TUCCONMAIIMN CISAYIOMHX IeKTpouToB: a) H3PO4; 6) NH4OH;
B) CaClz; r) (CaOH)2S04; 1) Ca(HCO3)2.
JlonuinuTe ypaBHEHHUS PeaKIIHii, COCTaBbTEe K HUM HOHHBIE ypaBHeHus: a) CaCO3+HCl—
6) CaCl,+NasPOs—
K pactBopy yKCcycHOM KHUCIOTHI MpuOaBHIIK arieTaT HaTpusi. B kakyto cTOpOHY CMECTHUTCS
paBHOBECHE IMCCOIUAIUN YKCYCHOU KHCIOTHI?
BrluncinTe paBHOBECHYIO KOHIIEHTpaImio noHa H™ B pacTBope YKCYCHOM KHCIIOTBI C
koHneHTpanuei 0,1 mMomnw/1 (cTenens qucconuaruu pasua 0,13).
Kak cmectutes paBHoBecue peakiuu ruaposnsa coiin (NH4)2COs npu nodasiaennn NaOH
K €€ pacTtBopy?
Brrunciure pH pactsopa, B kotopoM [OH 7] pasra 10momns/m.
BrbruncnuTe KOHIIEHTpAIMIO THIPOKCHI-MOHOB B PAaCTBOPE, B KOTOPOM KOHIICHTPAIIHS
HOHOB BOJOPOa paBHa 107MOB/11.
[ToueMy Henb3st B BOJHOM PacTBOPE MONYYHUThH Cynbdua anmtoMuHusa? OTBeT 000CHYHTE.
Hanwmure MoNeKkymspHble W WOHHBIE YPaBHEHUS pEAaKIMH THAPOJIHM3a COJICH:

a) NaCN; 6) Na2,COs.

HpalcTuqecm/le 3aJaHud 1JId JK3aMEHa

[IpuMeps! TUIIOBBIX pacyeTOB MPAKTUYECKUX 3aJaHUN TPUBOJAUTCS HHUXKE.

IIpumep 1. Bo ckonbKo pa3 U3BMEHUTCS CKOPOCTh MPSAMON U OOpaTHOM peakIiy B CUCTEME:

2 COg) + Oy == 2 COqr)

ecnu 00beM ra3oBOil cMeCH YMEHBIIUTh B TpH pa3a? B Kakyio CTOPOHY CMECTHTCS paBHOBECHE
CHUCTEMBI?
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P e mr e o u e. OO03HaunM KoHIIeHTpalu pearupyronmx Beriects:C(CO)=a, C(O2)=b,
C(CO2)=c. CornacHO 3aKOHy JAEHCTBUSI MacC, CKOPOCTH MpPSIMOW M OOpAaTHOM pEaKIyH [0
n3MeHeHus o6bemMa Vi =K-a?b; Vosp=K1-c?.

[Tocne ymeHblIeHHss 00beMa TOMOTEHHOW CHUCTEMBI B TPU pa3a KOHIEHTPAIUS KaKJIOro M3
pearnpyiomux BEIIECTB yBEIHINTCA B TPH pasa: [CO] =3a; [02]=3b; [CO2]=3c. IIpu HOBBIX
KOHIICHTPAUAX CKOPOCTH VHp IPAMOHU ¥ oOpaTHOI V06p peakuuu:

V' =K (32)%:(3b) = 27 K a2-b; V osp =K1-(3¢)>=9 Ki-c2.

OTHO1IEHUE CKOPOCTEN PaBHO:

Vi  2TKa’s . Vg 9K -c?

2 Ka? -6 ’ Voo K L2

CrnenoBaTenbHO, CKOPOCTh MPSMON PEAKIMK YBEIUYMIach B 27 pa3, a 00paTHOM — TOJIBKO
B JIEBATH pa3. PaBHOBecHe cUCTEMbI CMECTHIIOCH B CTOpOHY oOpa3zoBanus CO2,

=9.

IIpumep 2. Peakius ropeHHs STHIOBOTO CIIUPTA BBIPAKACTCS TEPMOXUMHUECKUM
ypaBHEHHUEM:
C2HsOHgx) + 3 O2¢ =2 CO2r) + 3 H2O); AH=?

Boruncnute TemnoBoit 3QexT peakiuu, ecad HW3BECTHO, UYTO MOJSIpHAs TEIIoTa
napoo6pazoBanus CoHsOH () paBHa +42,36 x>k 1 u3BecTHBI TeTUIOTh 0OpazoBanus: CoHsOH
> CO2 (1), H20 (%) (cM. Ta0m. 4).

Pem e uu e Jua onpenenenus terioBoro 3¢gdexra peaknun AH HEoOXoauMo 3HATH
terioTy obpazoBanusi C2HsOH (). [TocneqHioro Haxoqum U3 JaHHBIX 3a1a4u:

C2HsOH) = C2HsOHry; AH=+42,36 x/Ix

+42,3 6=-235,31-AH

+42,36=-235,3L-AH, , o, (91¢)
AHc , on (1) = 235,31~ 42,36 = ~277,67x/Jorc

Boruncnsem AH peakuuu, npuMeHsist ciaeacTBus U3 3akoHa ['ecca:

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

Ipumep 3. Beruucnure: a) MacCOBYIO J10JIIO BelIeCTBa (®) B MPOIEHTaX; 0) MOISPHYIO
KOHIIEHTpPAIMIO BELECTBA C; B) MOJSPHYIO KOHIIEHTPALIMIO SKBUBAJICHTOB Coxs PACTBOPA
opTodocOpHOI KUCIIOTHI, TIONYYEHHOTO IIPH PACTBOPEHHH 18 T KUCIOTHI B 282 ¢M® BOJIBI, €Cln
mnoTHOCTH ero 1,031 r/m®. Uemy pasen tutp (T) 3TOr0 pactsopa?

Pemenue:a) [InoTHOCT BOBI paBHA 1 Kr/cM®, mosTOMY Macca BOJbsI 00beMoM 282
cm® paBua 282 T, Tora Macca moTydeHHOro pactBopa 18+282 = 300r u, clenoBaTeNbHO,

0%(B) = M(B) 10006 w96 = 2B-100% _ oy

m,,,(B) 300

6) Haxogum maccy 11 kuciotsl

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

Briuncnsiem maccy KUcCiIoThl, cofeprkaieiica B 103 1r pactBopa KUCIOTHI
M(kucromol) = M( pacmeopa) - @

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

B) MOJISIPHYIO KOHIICHTPAIlMIO pPAacTBOpa HAXOJUM JICICHUEM MacChl KHCJIOTHI,
coaepkamieiicsa B 11 pactBopa Ha MoJsipHyro maccy H3zPO4 (98 1/ moms):

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

B) HAaXOIMM MOJISIPHYIO KOHIIEHTPAIMI0 SKBHUBAJICHTOB (HOPMaIbHOCTH) opTodochopHOit
KHCJIOTHI.

MonspHass Macca dKBHBaleHTOB paBHa M,w(H3PO4) = M(H3PO4)/3= =98/3 =
32,66 r/MONb, TO Csxs=61,86/32,66=1,89 H unu 1,89 moin/m.
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T') HaxXOoauM THTp pacTBopa. Tak kak B 11 pactBopa coxepxkutcs 61,86 r kucnotsl, To T =
61,86/1000 = 0,06186 r/cm>.

Hpumep 4. Ha neiitpanusanuio 50 cM® pacTBopa KuCI0TH H3pacxonosaHo 25 cv® 0,5 |
pacTBopa 1ieno4d. Berauciure MOJISIpHYO KOHLIEHTPALIMIO SKBUBAJICHTOB KUCIIOTHI.
P e me nue HMcxons u3 3aKOHA 3KBUBAJECHTOB, BEIIECTBA B3aUMOJECHCTBYIOT
MEXAY cOOO0M B IKBUBAICHTHBIX COOTHOIICHHUSX.
V1-C sl = V2:C oim2
50 - Coe1 =25 - 0,5, oTKyAa Coxsl = 25 - 0,5/50 = 0,25 H.

IIpumep 5. Boruncnuts pH pactBopa ruzipokcuia HaTpus ¢ MossipHoil koHueHTpanuei 0,001
MOJIB/7, ecau « =1.

Pemenue. KOH -53T0 cunmbHOE 0OCHOBaHME, B BOAHOM PacTBOPE HOIHOCTBIO JUCCOLUUPYET
Ha WOHBIL:

KOH =K'+ OH"

MOSTOMY KOHIEHTpalMs THAPOKCHI-UOHOB B pacTBOpE CHIJIBHOTO OCHOBaHHS paBHA

KOHLIEHTPALIUK 3TOTO OCHOBAHMUSL:
[OH] = C (KOH); [OH] = 0,001 = 10°®
pOH = - Ig[OH]=-1g 103 =3
tak kak pH+ pOH =14, topH=14-pOH; pH=14-3=11

HpaRaneCKne PaCUY€THBIC 3alaHUA

3amanue 1. Kakoil o0bem rasza Bwlaenurcs (H.y.), eciau B peakiuto Berynst 10 r kapOonara
Kasbus 1 0,1 MOJIb XJIOPOBOAOPOAHOM KUCIOTHI?

3amanue 2. BoruncnuTe MacCcoBYIO JIONIO KUCIOPOAAa B OKCHUJE UYETHIPEXBAJIEHTHOTO METaa,
3HasI, 9YTO MOJISIPHAsI Macca dKBHUBAJICHTOB MeTallia paBHa 29,6 r/moink. OnpenenuTe Ha3BaHUE

METaia, COCTaBbTC (1)OpMy'J'Iy €ro oxcuaa.

3ananmue 3. 3anonHUTE TAOIHILY.

BemectBo | Momnsipuast | Macca, | KonmuuectBo | O6bem  raza | Hucno KonuyectBo
Mmacca, m, r BEILIECTBA, npu MOJIEKYJI, | MOJIb
M, monb N, MOJIb HOpManbHbIX | N SKBUBAJICHTOB,
ycaoBusix, V, Nox
1
H3PO4 3 -
H2S1 5.6

3aganue 4. CoctaBbTe 3JIEKTPOHHBIE (OPMYJbl M TPEACTaBbTE TpapUUEecKH pa3MelleHue
AJIEKTPOHOB 1O KBAaHTOBBIM siueiikaM Ui 3JI€MEHTOB: yriepoh, ckanauil. Ilpoananusupyiite
BO3MOXHOCTH Pa3bCANHCHUS CIIAPCHHBIX 3JICKTPOHOB IIPpH BO36Y)K}16HI/II/I aTOMOB C 06p330BaHI/ICM
BAJICHTHBIX JIEKTPOHOB B COOTBETCTBUU C TEOPHEN CIHMH — BaJICHTHOCTH.

3aganue S. [Ipoananu3upyiiTe N3MEHEHUE BEIMYMHBI 3apAI0B AJIEP, PAINyCOB aTOMOB, BEITUYNH
AIIEKTPOOTPUIIATEILHOCTEN M cTerneHel okucieHus ans snemeHtoB Il - A rpynmbl. KakoBbl
3aKOHOMEPHOCTH STUX U3MEHEHUH ITPU ABM>KEHUH 110 TPYIIIE CBEPXY BHU3 WJIH 110 NIEPUOAY CIIEBa
HanpaBo? Kak n3mensiercs B 3ToM HaIrpaBJICHUHU MCTAJIIJIIMYCCKUEC CBOMCTBA DJIIEMEHTOB H XapaKkTep
UX OKCHUJIOB U TMJIPOKCUIOB?

3aganue 6. lcxoas U3 TIONOXKEHUS DOJIEMEHTOB B MEPHOJUYECKONW CcHCTeMe, JaiTe
XapaKTEepUCTUKY aTOMOB: a) cephl; 0) MapraHiia.
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3aganue 7. YKaxuTe TUI XMMHUYECKOW CBSI3M B MOJIEKYJaX COEAMHEHHUH Balllero BapHaHTA.
CocraBbTe 3JEKTPOHHBIE CXEMbl 00pa30BaHUs MOJEKYJ] ¢ KOBAJIEHTHOM cBs3bro. Omnpenenure
BAJCHTHOCTh W CTENEHM OKHUCIEHUS aTOMOB B MoJieKyne. I300pa3uTe 3IIeKTpPOHHBIMU
YpaBHEHUSIMU IIpoLiecchl 00pa30BaHUS MOHOB U3 aTOMOB Il COEAMHEHUI ¢ HOHHOMU CBSI3BIO.

I2 HI CrCls PbO (H20)n
3ananme 8. CocTaBbTe CTPYKTYpHBIE M 3JIEKTpOHHBIE (hopMyinbl coennHeHuil  (docdopa c
BOIOpoIoM (a); xmopoM (6); 6opom (B

Baganne 9. VKaxuTe KOMIUIEKCOOOpA30BATENb, OMPEACIUTE €ro CTENCHb OKUCICHUS U
KOOpAWHAIIMOHHOE Yuciio B KomiutekcHoM coeauaenun: [Ni(NH3)s]SOa.

3aganme 10. Onpenenute 3apsn KoMIUIeKcHoro moHa [Fe*3Fg] m cocraBbTe aBe (OpMYyIBI
KOMILJIEKCHBIX COCIMHEHUM C TJAHHBIM MOHOM.

3apanme 11. Hanumumre ypaBuenue auccouuanuu coeaurenus Nas[Co(NO2)s] u BeIpakeHHe
KOHCTaHTBI HECTOMKOCTH KOMILUIEKCHOTO HOHA.

3amanue 12. [IpencraBbTe yKka3zaHHOE B BalleM BapHaHTE BELICCTBO B BUAE KOMIUIEKCHOTO
coenuuenus: 2Ca(CN)2eFe(CNy).

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

CeHs o) + 71202 ) = 6 CO2 () + 3 H2Or).
Bbruucnure TeruioBoi 3 QeKT 3TON peakiluu, eCId U3BECTHO, YTO MOJIbHAS TEILIOTA
napooOpa3oBanus OeH3ona paBHa+33,9 kJx.

3aganue 14. Peakuys ropeHusi METUIIOBOIO CIIUPTA BbIPAXKAETCS YPABHEHUEM: CH;OHx) +
3/, 02y = CO2 (1) + 2 H2Opx). Beramciure TemnoBoii 3¢ heKT IToi peakiuy, eci H3BECTHO, UTO
MoJibHas TeruioTa napooopazoanusi CH;OHp paBaa +37.4 x/Ixk.

3apaHue 15. HanummTte KMHETUYECKUE YpPAaBHEHMSI CKOPOCTEM MpsMOM peakuuu, oOpaTHON
PEaKIMHU U BBIPAKEHUE KOHCTAHTHI PABHOBECHS.

CH4)+2021)«>2H200x+CO2ry AH= -890,3 /¢
Onpenenure, B Kakyl0 CTOPOHY CMECTUTCS XHUMHUYECKOE pAaBHOBECHME IPHU YBEIMUYEHUU
KOHLICHTpAllUd II€PBOrO0 HCXOJHOIO BEILECTBA, IIOBBINICHUU TEMIIEPAaTypbl U YBEIUYECHUU
JIaBJICHUS.

3apanme 16. Onmpasice Ha 3Hanue npunnuna Jle-lllatenbe, oTBeThTE, KaK TMOBIUSAET HA
PaBHOBECHYIO KOHLIEHTPALIUIO XJIOPA B CUCTEME:

4 HClr + Oy ® 2H20@) +2Clyry, AH®>0
a) MOHIKEHHE JaBJieHNs; 0) yBennueHne koHenTpanun HCI; B) moBbImeHre TemMmeparypsl.

3apanme 17. KoHcTanTa ckopocTu peakiuu pasnoxenus N2O, npoTekaromnieil o ypaBHeHHIO 2
N20O = 2 N2 + O, pana 5-10™*: HauanbHas konuentpanus N2O pasHa 6,0 MoJb/s1. Berunciute
HavaJIbHYI0 CKOPOCTh PEAaKINU U €€ CKOPOCTh, Koraa pa3noxutcs 50% N20.

3aganue 18. Hanumure KUHETHYECKHE YPaBHEHMsI CKOPOCTEM MpsMOi peakiuu, oOpaTHOMN

pEaKIIuK U BhIpAKEHHE KOHCTAHTBI PABHOBECHSI.
2H2)+O2y«>2H20(n) AH= -483,6 k]I
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Onpenenure, B Kakyld CTOPOHY CMECTUTCS XHMHUYECKOE pAaBHOBECHE IMIPU YBEIMUYEHUU
KOHIIGHTpPAllUd T[EPBOr0 HMCXOJHOIO BEIIECTBA, IOBBIIICHUU TEMIEpPaTyphl U YBEIUYECHUU
JTABJICHMUSL.

3aganmue 19. Paccunraiite MOJSIPHYIO KOHIIEHTPAIMIO pacTBOpa Xjopuaa ¢ MaccoBoii moseii NaCl
0,9% Hatpus (pusHoNOrHUecKuii pacTBop), ecru p= 1 r/cm’,

3ananme 20. Kakyio maccy HyXHO pacTBOpUTh B 400 r BobI 4TOOBI IPUTOTOBUTH PACTBOP C
maccoBoit gosieit NaNO3z, paBuoi 20%7?

3apnanue 21. Beruncoure maccy MgSOs, HeoOXxomumyro s mosydeHust 0,5Kr pactBopa ¢
maccoBoii goneir MgSO4 10%.

3ananme 22. Kakue u3 Bemiects: A1(OH)s, H2SOs, Ba(OH), — OyayT B3aumoielicTBOBaTh C
THAPOKCHAOM Kanus? BeIpasure 3TH peaknMM MOJIEKYISPHBIMH, IOJHBIMH M KpPaTKUMHU
HWOHHO-MOJICKYJISIPHBIMH YPaBHECHHUSIMHU.

3ananmue 23. JlonumuTe ypaBHEHUS PEAKIIU, COCTaBbTE K HUM ITOJHBIC HOHHBIC U COKPAILICHHBIE
MOHHO-MOJIEKYJIIPHbIC YPaBHEHUS:
a) FeClz-+tKOH— 0) Fe(OH)3+HNOz—

3aganue 23. [lonGepure MOJIEKyIsIpHbIC YPABHEHUS K CIEIYIOIIUM HOHHBIM:

a) CH3COO +H*— CH3COOH 6) Fe(OH)s+ 3H*—Fe*"+3H:0
3aganue 24. OmnpenenuTe CHIIy OCHOBaHHMS M KHUCJIOThL, oOpasywoomux coib. CocraBbTe
COKpAIlICHHbIE, TTOJIHBIE MOHHO-MOJICKYJISIPHBIE M MOJICKYJISIPHBIE YPABHEHHUS TUIPOJIA3a COJICH.
YKakuTe peakluio Cpebl B paCTBOPAX COJICH: XJIOpU MarHus, CylIb(QUT HATPUSL.

3aganue 25. Kaprodenp xopomo pacteT Ha KHCHbIX mouyBax npu pH = 5. Paccuwuraiite
koHIeHTpanuio nonos H' u OH™ B Takoii mouse.

3aganue 26. OnHoii u3 OydepHbIX cucTeM KpoBH siBisiercs GocharHas. OObICHUTE MEXaHU3M
OydepHoro neiictus npu nodasiaeHun Kk Oydepromy pactsopy HCI.

Bamanue 27. Vcxons u3 crenenu okucienus xiopa B coequnenusx HCl, HCIO, HCIOs, HCIOa,
OIIpEJIETNTE, KAKOE M3 HHUX SBIIAETCSA TOJBKO OKHMCIIMTEIIEM, TOJIBKO BOCCTAHOBHTEIIEM M KaKOE
MOXET MPOSABJIATH KaK OKUCIUTEIbHBIE, TAK 1 BOCCTAHOBHUTEIIbHBIC CBOWCTBA. [Touemy?

3ananue 28. MeTo10M 3JIEKTPOHHOTO GajiaHca moa0epuTe KOdOPUIMEHTDI, YKaKUTE OKHUCITHTEND
N BOCCTAHOBUTCJIb JJIA CICAYIOMIUX OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ:
Cu + HNO3z —Cu (NO3z)2+ NO + H;0;
HBr+ H2SO4 —Br2 + SO2+H20:;
KCIO — KCIOs + KCI.

3aganue 29. Hanummre XuMHUYECKME pEaKIUM IPOMBIIUIEHHOTO IOJIY4YEHHs XJopa
AIIEKTPOJIM30M XJIOpHUJIAa HATpuUs M J1abopaTOPHOTO, BO3JAECUCTBUEM CHIIBHOTO OKHUCIUTENS
IepMaHraHata Kajusi Ha KOHIEHTPHUPOBAHHBIM pacTBOp COJITHOW KHCIOTHL. — PaccraBbre
cTeXuomMeTpruyeckue KodpGUIUEHTHI B ITUX PEaKUsiX, UCIOIb3Yys METO] AJIEKTPOHHOTO0 OanaHca.
Onpenenure TUI 3TUX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHM.

3aganue 30. C momoIIbl0 KakoW peaklud MOKHO OTIWYHTh AMMHAYHYIO CEIUTPY OT
KaJIbUeBOU?

26



3ananme 31. VMcxons u3 nojgoXeHus yriiepoja B IEPUOANIECKON CHCTEME PJIEMEHTOB, JJAUTE €ro
HOJ'IHYIO XapaKTepI/ICTI/IKy. Onpez[eJmTe BO3MOJXHBIC CTCIICHU OKHCIICHUA €TI0 N HAIIUIIUTEC
(hopMyIIBI BOJOPOAHOTO M KUCIOPOAHBIX COCTMHECHUM.

3ananme 32. CocraBbTe (hOpMYIIbl OKCHI0B, B KOTOPBIX MapraHell IPOsBIISIET CTENEHb OKUCICHUS
2+ u 7+. Hanumurte ypaBHEHHs peakUUi, XapaKTEpPU3YIOIIHUX UX OCHOBHBIE U KHCIIOTHbBIE
XUMHUYECKHE CBOMCTBA.

3ananue 33. Jlaiite oOIIyr0 XapaKTEePUCTUKY METAIJIOB MOArPYIIBI Meau. Kak m3MeHsercs: ux
BOCCTAHOBUTEJIbHASI aKTUBHOCTh?

3amanmne 34. Ornomenune amromunus K Boze, xkucioram: HCI, H2SOs, HNOs u menouam.
CocTaBbTe COOTBETCTBYIOIIME YPABHEHUS PEAKIIUI

7.4 MeToauyeckne MaTepuajbl, onpeaeasoiiue Npoueaypbl oleHNBaHUs 3HAHUMM,
YMeHHUI U HABBIKOB, XapaKTePHU3YOIIUX 3TANbl GOPMUPOBAHUS KOMIIETEHIUI

Kpurepun oueHuBaHMs BbINOJHEHUS Kelc-3aaHNI

Pe3ynbTar BEINOTHEHUS KEHC-3aJaHUsI OLICHUBAETCS C YYETOM CIEeIYIOIINX KPUTEPUEB:

— TMOJIHOTA MPOPa0OTKH CUTYALIUU;

— TMIOJIHOTA BBITIOJIHEHUS 3aJaHUS;

— HOBHM3HA U HEOPJIUHAPHOCTH MPEJICTABIEHHOTO MaTepuaia U perieHu;

— TEPCIEKTUBHOCTh U YHUBEPCATILHOCTh PEIICHHUI;

— YMEHHE apryMEHTHPOBAHO OOOCHOBATH BHIOPAHHBIA BAPUAHT PEIICHHUS.

Ecnu pe3ynbTar BBINMOIHEHHS KeWc-3aJaHUSI COOTBETCTBYET 0003HAYEHHOMY KPUTEPHUIO
CTYJEHTY IIpUcBauBaeTCsa OAMH Oal (3a KaxKplii Kputepuii 1o 1 6amty).

OneHka «0TJIMYHOY — TIpU Habope B 5 6aioB.

OneHka «xopomo» — mpu Habope B 4 Oasia.

OrneHka «y/10BJIeTBOPUTEIBLHOY — TP Habope B 3 Oaria.

OreHKa «HeyA0BJeTBOPUTEIBLHOY — IMPU Habope B 2 Oasa.

Kputepuu oneHky 3HaHUH NPU HAMMCAHUU KOHTPOJIbHOI PadoThI

OrneHka «OTJMYHO» — BBICTABIAECTCS OO0y4YaroIIeMycs, IMOKa3aBIIEMy BCECTOPOHHHE,
CUCTeMAaTHU3UPOBaHHBIC, ITyOOKHE 3HAHUS BOIPOCOB KOHTPOJIBHON pabOThl U YMEHUE YBEPEHHO
MPUMEHATh WX Ha MPAKTHUKE TPH PEIICHHH KOHKPETHBIX 3a1ad, CBOOOJAHOE W MPaBHIbHOE
000CHOBaHNE MPUHSTHIX PEIICHUH.

OreHKa «XOPOIO0» — BBICTABIISIETCS 00YyYaroOMEeMycs, €ClIM OH TBEPAO 3HAET MaTepua,
TPaMOTHO U TIO CYIIECTBY MU3JIaraeT ero, yMeeT IPUMEHSITh MOJTy4YeHHbIe 3HAHHs Ha MTPaKTUKe, HO
JIOTTYCKAaeT B OTBETE WJIM B PEIICHUU 3a7]a4 HEKOTOPHIE HETOUHOCTH, KOTOPBIE MOXKET YCTPAHUTH C
MIOMOILIBIO JOTOJHUTENIBHBIX BOMPOCOB MPETOaBaTES.

OreHka «yJA0BJETBOPUTEIBLHO» — BBICTABIACTCS OOydYaromieMycs, IMOKa3aBIIEMy
dbparMeHTapHBIHN, pa3pO3HEHHBIN XapakTep 3HAHUH, HEAOCTATOYHO MPaBUIbHBIE (POPMYTUPOBKH
0a30BbIX MOHATUN, HAPYIICHUS JIOTHYECKOM MOCIEI0BATEILHOCTH B U3JI0KEHUH TTPOTPAMMHOTO
MaTepuaina, HO MPU TOM OH BIIaZie€T OCHOBHBIMU TMOHSATHUSMU BBHIHOCUMBIX Ha KOHTPOJBbHYIO
paboTy TeM, HEOOXOIUMBIMHU JUIsl TaTbHEUIEro OOyYeHUsS W MOXKET MPUMEHSTh TMOJyYCHHBIS
3HAHUS 110 00pa3Ily B CTAHIAPTHOW CUTYaIUH.

OrieHKa «HEYA0BJIETBOPUTEIBLHO0Y» — BBHICTABIISACTCS 00yJaromeMycs, KOTOPBI HE 3HAET
OoJbIIIel YaCTH OCHOBHOTO COJIEP)KaHMSI BHIHOCUMBIX Ha KOHTPOIBHYIO pabOTy BOMPOCOB TEM
JTUCIUATIIIMHBI, JOMYCKaeT TpyObie OMMOKKA B (POPMYIUPOBKAX OCHOBHBIX TMOHSATHUH M HE yMEET
MCIIOJIb30BATh TOMyYEHHBIC 3HAHUS MIPH PEIICHUN THUIOBBIX MPAKTUYECKHUX 3a]1a4.

Kpurepusimu onieHku pedepara sBISIOTCS: HOBH3HA TEKCTa, 000CHOBAHHOCThH BBIOOpA
HMCTOYHUKOB JINTEPATYPHI, CTENIEHb PACKPBITUS CYITHOCTH BOMPOCA, COOMIOCHHS TpeOOBaHUN K
0(hOpMIICHHUIO.
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Or1eHKa «OTJIMYHO» — BBITTOJTHEHBI BCe TPeOOBaHUS K HamucaHuio pedeparta: 0003HaUeHA
npobiemMa M 00OCHOBaHA €€ aKTyalbHOCTH;, CIENaH aHAIW3 pPa3IMYHbIX TOYEK 3PEHUs Ha
paccMaTpuBaeMylo MpoOiieMy M JIOITMYHO M3JI0’KE€HAa COOCTBEHHAsl MO3MLHUA; CPOPMYINPOBAHBI
BBIBOJIbI, TEMa PACKPBITA IOJHOCTHIO, BBIACPKAH 00BEM; COOIIOICHBI TPpeOOBaHUS K BHEITHEMY
0 OpMIICHHUIO.

OrneHka «XOpouIO» — OCHOBHBIE TpeOOBaHUS K pedepaTy BBIIOIHEHBI, HO MPH 3TOM
JOIYIIEHbl HENOYETHl. B  4acTHOCTHM, MMEIOTCA HETOYHOCTH B H3JIOKEHHH MaTepuaa;
OTCYTCTBYET JIOTHUECKasl IOCIICAOBATEIFHOCTh B CYXICHUSAX; HE BhIICpX)aH 00bEM pedepara;
UMEIOTCS YIYIIEHUS B 0QOPMIICHUH.

OneHka «ya10BJIeTBOPUTEIbHO» — UMEIOTCS CYIIECTBEHHBIE OTCTYILIEHUS OT TPEOOBAaHUI
K pedepupoBanHnio. B yacTHOCTH: TeMa OCBELIEHA JIMIIb YAaCTUYHO; JOMYILEHbl (aKTHUYECKue
OLIMOKH B COJEpXKaHUU pedepaTa; OTCYTCTBYIOT BBIBOJIBI.

OrneHka «Heyl0BJIEeTBOPUTEJIBbHO» — TeMma pedepara He packpbiTa, OOHAPYKHUBAETCS
CYIIIECTBEHHOE HETIOHMMaHUE MPoOJIeMbl WK pedepat He MPEICTaBICH BOBCE.

Kpurepun oueHKHU 3HAHUI IPHU NPOBEIeHNH TECTUPOBAHMS

OneHka «OTJMYHO» BbICTABIISETCS IIPU YCIOBUU MPABUILHOIO OTBETA CTYJICHTA HE MEHEE
yeM Ha 85 % TeCcTOBBIX 3aJaHUM;

OrneHka «X0pouIo» BbICTABISETCS MPU YCIOBUU IPABUIBHOTO OTBETA CTYACHTA HE MEHEE
yeMm Ha 70 % TecTOBBIX 3aJaHUM;

OneHka «ya0BJIETBOPUTEJBLHO» BBICTABISETCS NPU YCIOBUM IPaBUJIBHOIO OTBETA
CTyJlIeHTa He MeHee yeM Ha 51 %;

OneHka «HeyJAO0BJIETBOPUTEIbHO» BbICTABIISIETCS IPU YCIOBUU IPAaBWIBHOIO OTBETA
cTyneHta MeHee yeM Ha 50 % TecTOBbIX 3aJaHul.

Pe3ynbrarhl TEKylIEro KOHTPOJIS MCIONb3YIOTCS HPU NPOBEACHUHM MPOMEKYTOUHOU
aTTECTALIUN.

Kpurepun oneHkn Ha 3K3amMeHe

O1eHKa «OTJIMYHOY BBICTABIISIETCS 00yJaroIEeMycs, KOTOpbIi 00J1ajaeT BCECTOPOHHUMU,
CHCTEMATH3MPOBAHHBIMA M TJIyOOKMMH 3HAaHHMSIMH Marepuaiga ydeOHOW MHporpamMMbl, yMeeT
CBOOOJIHO BBINOJIHATH 33JjaHUs, IPEyCMOTPEHHbIE y4eOHOM POrpaMMoil, yCBOMII OCHOBHYIO U
O3HAKOMUJICS C JIOTIOJIHUTEILHON JINTEpaTypoil, peKOMEHI0BaHHOK yueOHOH mporpammoit. Kak
IpPaBUJIO, OIIEHKA «OTJIMYHO» BBICTABISETCS OOYYalOLIEMYCsl YCBOMBIIEMY B3aMMOCBS3b
OCHOBHBIX IOJIO)KEHUH W TOHSATHM JUCHUIUIMHBI B MX 3HAYeHUM [UIsl NpuoOpeTaeMoi
CHELMaNbHOCTH, TNPOSIBUBILIEMY TBOPYECKHE CIOCOOHOCTH B TOHMMAHUM, W3JIOKEHUH U
UCIIOJIb30BaHUU Y4e€OHOro Marepualia, MpaBUJIBHO OOOCHOBBIBAIOIIEMY MPHUHSTHIE pPELEHUS,
BJIAJICIOIIEMY Pa3HOCTOPOHHUMHM HaBBIKAMHU U MPHEMaMU BBIIIOJIHEHU S TPAKTUYECKUX paboT.

OneHka «XOpomIo» BBICTABISETCS OOydarolemycs, OOHapyKMBILIEMY I1OJHOE 3HaHUE
Mmarepuaja y4eOHOH NpOrpaMMbl, YCIEHIHO BBIMOJHSIOMIEMY IpPEIyCMOTPEHHbIE Yy4eOHOMH
IIpOrpaMMoOM 3aJjaHus, YCBOMBLIEMY MaTepHall OCHOBHOM JINTEpaTypbl, PEKOMEHJIOBAHHOMU
yueOHOll mporpammoii. Kak mpaBHiO, OLIEHKA <«XOpPOIIO» BBICTABISAETCA OOydaroleMycs,
MOKAa3aBIIEMy CHCTEMaTHU3MPOBAHHBIM XapakKTep 3HAHUU MO AMCLUMILIMHE, CIIOCOOHOMY K
CaMOCTOSITEJIbHOMY TOIOJTHEHUIO 3HAHUN B XoJie JajbHelIIeld yueOHOH U nmpodeccnoHaIbHON
JESTEIbHOCTH, TPAaBUJIBHO NPHUMEHSIOIIEMY TEOPETHYECKHE IIOJIOKEHUS TMpU  peIIeHUU
NPAaKTUYECKUX BOMNPOCOB M 3aj]lay, BJAJEIONIEMy HEOOXOTUMBIMH HAaBBIKAMH M IpHEMaMHU
BBITIOJTHEHUS] PAKTUYECKUX paboT.

OrneHka «yAOBJIETBOPUTEJIBHO» BBICTABIAETCS OOydYaroIeMycs, KOTOPBI MoOKa3ai
3HaHWE OCHOBHOI'O MaTepuajia yueOHOH MporpaMMbl B 00bEME, JTOCTATOYHOM M HEOOXOIUMBIM
JUIs TaibHENIIel yueObl U MpeICToAIIeH paboThI 10 CIIEIMaTbHOCTH, CIIPABUIICS C BBIITOJHEHHEM
3aJjaHul, TNPEAYCMOTPEHHBIX Y4eOHOM mporpaMMoi, 3HAaKOM C OCHOBHOHM JIUTEpaTypoi,
peKOMeH/I0BaHHOM y4eOHOW mporpammoil. Kak mpaBuiio, oIeHKa «yJIOBIECTBOPUTEIHHO
BBICTABIIIETCS O0y4arouiemMycs, JOMYCTUBIIEMY IMOIPEHIHOCTH B OTBETaX Ha JK3aMEHE WIIU
BBINOJIHEHUH 3K3aMEHAIIMOHHBIX 33/1aHui, HO o0sajaromeMy HeoOXOAMMBIMU 3HAHUSMHU TOJ
PYKOBOJACTBOM IMpEMoJaBaTeNss JJsl YCTPAHEHUS OTHX MOTPEIIHOCTeH, HapylIaroIeMy
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MOCIIE0BATEIbHOCTh B U3JI0KEHUH Y4eOHOTO MaTepuasa U UCIBITHIBAIOLIEMY 3aTPYIHEHUS IPU
BBITTOJIHEHUH MTPAKTUYECKHUX padoT.

OneHka «HeyI0BJEeTBOPHUTEJIbHO» BBICTABIACTCA OO0y4arolleMycsi, He 3HaloUleMy
OCHOBHOM 4acTH MaTepHaja y4eOHOH MpOrpaMMBl, JOMYCKAIOIIEMY IPHHIUITHAIBHBIE OUTHOKH B
BBIMIOJTHEHUH TMPEIYCMOTPEHHBIX YUeOHOW MpOrpaMMoi 3aJaHuil, HEYBEPEHHO C OOJbLIINMH
3aTpyJHEHUSIMU  BBIIOJIHAIOIIEMY  IpakTHueckue  paborel. Kak  mpaBuio, oueHka
«HEYIOBJIETBOPUTEIILHO» BBICTABISETCS OOydYaloIIeMyCsl, KOTOPbIH HE MOXKET MPOJ0JDKUTH
00y4YeHHE WU MPUCTYIUTH K JESITEIbHOCTH MO CIIEIUAIIEHOCTH 110 OKOHYaHUU YHUBEpCHUTETa 0e3
JOTIOTHUTEIIbHBIX 3aHATHH 110 COOTBETCTBYIOUICH TUCIUIUIMHE.

8 IlepeyeHb OCHOBHOI U TOMOJHUTEILHOMN Y4eOHOI JJUTEpPaTyphl
OcHoBHasi yueOHasi IuTEPATypa

1. AnexcanmpoBa 3.A. Heopranumdeckas xumus. TeopeTHdeckre OCHOBBI M J1aOOPaTOPHBIA
MPAKTUKYM. Y4eOHUK. — 2-¢ u3fl., ucnp. U mom. — CII6.:U3marensctBo «Jlawb», 2019. — 396 c. —
(Yuebnuk nns By3oB. CrnenmanbpHas JMTeparypa) — ONEKTpOHHBIA pecypc Pexum noctyna :
http://www:.e. lanbook. com — 35C «JIAHb».

2. UBanos, B.I'. Heoprannyeckas xumus: kpatkuii kypc / B.I'. UBanos, O.H. 'eBa. —
Mocksa : KYPC ; UTH®PA-M, 2014. - 256 c. — Pexwum nocrymna:
http://znanium.com/catalog/product/458932 AnekcanapoBa, D. A. XuMus METAJUIOB: y4eOHOE
nocobue s By3oB / D. A. Anekcanaposa, O. A. [lemunenko. — KpacHomap: Kyol'AY, 2015. —
301 c. — https://edu.kubsau.ru/file.php/105/Uch_posobie KHimija_metallov_2_1.pdf

3. AnekcanapoBa, D. A. XuMusi HEMETaJUIOB: y4eOHOe mocobue s By3oB / 3. A.
AnexcanapoBa, U. U. CunopoBa.— 2-e u3n., ucnpas. u jgom. — Kpacuogap: Kyol'AY, 2014. —
355¢c.—
https://edu.kubsau.ru/file.php/105/03_03.07.13/02_KHimija nemetallov_Aleksandrova EH.A.
Sidorova_|I.1.pdf

JlonoJiHuTeIbHASL Y4eOHAas JInTepaTypa

1. Anexcannposa 3. A., JIabopaTOpHBI NPaKTUKYM IO HEOPTaHUYECKOM XUMHH: yueOHOe
nocobue st  O0ydeHHs 0akajaBpOB 10 HAIMpaBIEHUIO TOJTOTOBKH «OJKOJOTUA U
IPUPOJIONOIB30BaHUE». — DIEKTpOHHBIA pecype, Kpacnomap: Ky6 I'AY, — 2012. — 526 c. —
https://edu.kubsau.ru/file.php/105/03 03.07.13/03 Laboratornyi praktikum po_neorganicheskoi

khimii.Aleksandrova EHA.pdf

2. HeopraHquCKas{ XUMUA. TeopeTI/I'-ICCKI/IC OCHOBEBI 1 I/IHI[I/IBI/II[yaJ'II)HI)IG 3aaHuA 14
CaMOCTOSITEIbHON pa60TI>I CTYACHTOB 6I/IOJ'IOI‘ NYCCKUX HaHpaBJ’IeHI/Iﬁ u CH@HH&J’ILHOCTCIZ
arpapHbIxX By30B: Yue0. mocodue. / E.A. Kaiiroponosa u ap. — Kpacuonap: Ky6I'AY, 2012. —
184¢c. —
https://edu.kubsau.ru/file.php/105/03 03.07.13/16 Teoreticheskie osnovy i individualnye zada
nija_po_neorganicheskoi i analiticheskoi khimii.KaigorodovaEA Sidorovall KoshelenkoNA.

pdf

3. Heopranuueckas xumus: YdueOHoe mocodbue / boromomnoBa U.B. - M.: Anbda-M,
NH®PA-M, 2016. - 336 c.: 60x90 1/16. - (ITIPODUns) (Ilepernér) ISBN 978-5-98281-187-5 -
Pexxum moctyna: http://znanium.com/catalog/product/538925.

4. Heopranwueckas / I'. 1. Xomuenko, . K. IluroBud. - 2-¢ u3m., nepepad. u jor. - M. :
Bericmr. mik., 1987. - 464 c.: Pexxum noctyna: bubn. Kyol'AY (62 3k3.).
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https://edu.kubsau.ru/file.php/105/03_03.07.13/16_Teoreticheskie_osnovy_i_individualnye_zadanija_po_neorganicheskoi_i_analiticheskoi_khimii.KaigorodovaEA_SidorovaII_KoshelenkoNA.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/16_Teoreticheskie_osnovy_i_individualnye_zadanija_po_neorganicheskoi_i_analiticheskoi_khimii.KaigorodovaEA_SidorovaII_KoshelenkoNA.pdf
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http://znanium.com/catalog/product/538925

O IlepeyeHn pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKANMOHHOI ceTn « UHTEepHET»

- 9BC:
No HaumenoBanue pecypca Temaruka
1 | Znanium.com YHuBepcaabHast
2 M3narensctBO «JlaHb» Berepunapus, cebckoe X03s1iCTBO, TEXHOIOTHS
XpaHEHUs ¥ MepepadOTKH MUIIEBHIX TPOIYKTOB
4 | O6pazoBarenpHbiii nopran Kyol'AY | YauBepcanapHas

10 MeTroanuyeckue yKa3aHus 1JIsi 00y4alOMIMXCsl 110 OCBOEHUIO THCHUILTHHBI

1. AnekcanmpoBa, D. A. DHepreruka XHUMHYECKHX IPOIECCOB: Y4eOHO-METOIUYECKAs
pa3paboTKa M0 HEOPTraHWYECKOW XMMHHU, 2-€ U3]., HCcrpaB. u jom. / D. A. Anekcanaposa, I'. M.
Haymoga. — Kpacnonap: U3n-Bo Kyol'AY, 2010 —45 c.

2. AnekcanapoBa, D. A. XuMudeckasi KWHETHKA 1 Katanu3 : YMP mis camocTosiTensHOM
paboThl CTYICHTOB UHKEHEPHBIX U OMOJIOTMYECKHUX CIIEHUANbHOCTEH. 2-€ U3/., UCIIPaB. U JOII. /
D. A. Anexcanaposna, ['. M. HaymoBa. — Kpacunomap: Wszn-Bo KyoI'AY.—2009. — 86 c.

3. AnekcanapoBa, J. A. XuMHUs KOJUIOMJIHBIX CHCTEM: YydeOHOe MocoOHe sl arpapHBIX
By30B./ D. A. Anekcannposa, 3. H. Tkauenko. — Kpacuomap: U3zn-Bo Ky6I'AY, 2008. — 96 c.

4. Anexcanaposa, J. A., I30paHHbIe MyJIbTUMEINITHBIC JIGKIIUH 110 HEOPTaHUYECKON
XUMHU: JIEKTPOHHOE yueOHOe TTocoOue )i CTYACHTOB, O0YUYaIOIIUXCsl 10 HAPABICHUIO
MOJATOTOBKU «DKOJIOTHUS U IPUPOIOTNIOIB30BaHIE» — DIEKTPOHHBIN pecypc, KpacHomap:
Kyol'AY, — 2012. -
https://edu.kubsau.ru/file.php/105/02_1ZBRANNYE MULTIMEDIINYE LEKCII PO NEOR
GANICHESKOI_KHIMII.pdf

11 Mepevyens HHPOPMALHOHHBIX TEXHOJIOTHI, HCNOJIb3yeMBbIX MPH OCYLECTBICHUH
o0pa3oBaTeIbHOIO Ipolecca MO AWCHUIUIMHE, BKJIKYas IepeYeHb IPOrPaMMHOIO
obecnieyeHusi 1 UHGPOPMANMOHHBIX CIPABOYHBIX CHCTEM

1. Tlepeuens nuuensuonHoro I10

Ne | HammeHoBaHue Kparkoe onucanue
Microsoft Windows OrmnepalioHHas CHCTeMa
2 Microsoft Office (sxmrouaer Word, Excel, PowerPoint) | ITakeT oducHbIX
IIPUJIOKEHU I
3 Cucrema tectupoBanusi INDIGO TecTtupoBanue

2. Tlepedens mpodeccnoHaTBHBIX 0a3 TaHHBIX U MH(POPMAITMOHHBIX CIIPABOYHBIX

CHCTEM
Ne | HaumeHnoBanue TemaTnka
1 Hayunas snextponHast 6ubanoreka eLibrary YHuBepcanpHas

3. Hoctyn k cetn HTEpHET, JOCTYN B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpeay YHUBEPCUTETA.
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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

12 MaTepuajibHO-TeXHHYECKOe o0ecneyeHue 1J1s1 00ydeHus M0 AUCIHUIIHHE
HnaHpreMHe NMOMCHICHUA JJI ITPOBCACHHU A BCCX BUJIOB yqeGHoﬁ ACATCIIbHOCTU

HaunmenoBanue HanmenoBanue nmomMemeHuin aist AJipec (MECTOIOI0KEHUE)
y4eOHBIX MIPOBEJICHUS BCEX BUOB YUCOHOM MMOMEIICHUH JJI IPOBEACHUS
MpeIMETOB, KypCOB, JESTEIIbHOCTH, IPEAYCMOTPEHHON BCEX BHUJIOB y4eOHOMI
JCITUTIIAH y4eOHBIM TUTAHOM, B TOM YHCIIC JIeATEeITLHOCTH,
(Mopyneit), IIOMEILEHUS JJIs1 CAMOCTOSITENIbHOM IPEIyCMOTPEHHON y4eOHBIM
MPAKTUKHU, HHBIX paboThL, C yKazaHUEM MEepPEUHs IUTAHOM (B ciy4yae
BUJIOB Y4eOHOI OCHOBHOTO 000pyI0BaHUS, Y4€OHO- pea3anuu
NEeATEIbHOCTH, HaTrJISITHBIX TTOCOOMIA o0pa3zoBaTeNnbHON
PEyCMOTPEHHBIX U UCMOJIb3yeMOI0 IPOrPaMMHOTO MIPOrpaMMBbI B ceTeBOil popme
y4eOHBIM TIIIAHOM obecrieueHus JOTIOJTHUTEIBHO YKA3bIBACTCS
o0pa3oBaTesIbHOI HaWMEHOBAaHHUE OpPraHU3allUH,
POrPaMMBI C KOTOPO# 3aKIII0YeH
JIOTOBOD)
Xumus ITomemenune Ned412 300, nocagounbix | 350044, Kpacnomapckuii
HeopraHuyeckas Mect — 144; nmomaar — 131,7m?; | kpaii, r. KpacHogap, yi. um.
yueOHast aynuropust s nposenenus | Kanununa, 13
y4eOHBIX 3aHITHH.
CIIJINT-CHUCTEMA — 2 IIT.;
TEXHUYECKHE CpeAcTBa  OOydYeHHs,
Ha0OpbI JEMOHCTPAILIMOHHOTO
o0opynoBaHus U Yy4eOHO-HATJISIIHBIX
nocoOuii (HOyTOyK, MPOEKTOP, IKPaH);
JOCTYyn K  CeTH «HTepHeTY;
JIOCTYTI B AJIIEKTPOHHYIO
00pa3oBaTeNbHYIO cpeny
VHUBEPCUTETA;
nporpammHoe ooecriedenue: Windows,
Office;
crieruanu3upoBaHHas Mebenn(yueOHas
JI0CcKa, yueOHasi MeOeIb).
Xumust [Tomemenune Nel32 300, mmomans — | 350044, Kpacnonmapckuit
HEOpraHuyeckas 64,6M?; mocamouyHbIXx MecT — 12; | kpai, r. KpacHomap, yi. um.
YyebOuas criennanu3upoBanHas | Kanununa, 13
naboparopust oouelt xumuu (kadeapsl
XUMUH) .
nmabopaTopHoOe obopynoBaHue
(MUKpOCKOTI — 1 IIT.
mkagp JsabopaTopHelii — 1 T
neHTpudyra — 3 IIT.;);
crienManu3upoBanHas mebenb(yueOHas
JIOCKa, yaeOHasi MeOeh).
XuMus ITomemenne Ne411 300, momans — | 350044, Kpacnonapckuii
HeOopraHuyeckas 28,8M?; moMeleHue 1l XpaHEeHUs U Kpaii, r. KpacHomap, yi. um.

poQUTAKTHIECKOTO 00CTYKUBAHUS
y4eOHOT0 000pY/IOBAHMS.

Kanmununa, 13
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