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1.1leab AMCHMNIMHBI.
B pe3ynbrare ocBOeHUS JAHHON NUCHUIUTHHBI Y 00YYaroIIerocs JOHKHBI OBITh CPOPMUPOBAHEI
KOMITETCHIIMM OCHOBHOM Npo(deccroHanbHOi 00pa3oBaTeIbHOM MPOrpaMMbl OakajiaBpraTa.
NK-1
®opmupyemMble KOMIIETEHIIUH
Tabnuna 1 - @opmupyeMble TUCHIUILIMHON KOMIIETEHIIUN

HanmenoBanue BUJA | HauMeHOBaHHE KaTero- Kon 1 Ha3BaHMe KOMITETEHIINH
KOMIIETCHIINHN (vHusep- _

canvHas, obwenpogheccuo- pun grp YUIBI)  KOMIIe

HanvHas, npogeccuonanvras) | TEHUU

npodeccuoHaIbHas bronorus n Xvumus [IK-1 CnocoOeH npuMeHsATh 3HaHHS B 00-

JacTd OMOJIOTMM W XUMHMM JUI PELICHUs
MPUKIIAJAHBIX 337124 00pa30BaTENbHON Aes-
TEJIbHOCTU

NuHaukaTopbl 10CTHKEHUSI KOMITEeTeH M i
Tabnuua 2 — MHAMKaTOpBl JOCTHXKEHHSI KOMIETEHINH, (hOpMHUpYEMbIe JUCHUILUIMHON

KOI[ N Ha3BaHHUC KOMIICTCH- I/IHI[I/IKaTopBI JOCTHIXKCHU A I[I/ICI_II/IHJ'H/IHLI H IIPaKTHKH, (1)OpMI/I—

1015031 komnereHiuu mo OIMOTT pytomue kommerenuuo OITOIT
I1K-1 Cnioco6en npumensaTs | [IK-1.2 O6manaer HaBpikamu | b1.0.09 Meroasl ncciaeaoBaHust B
3HaHUs B 001aCTH OHOJIO- UCIIOJIb30BaHUsI B MPOQECCH- | NeATSIBHOCTH Iearora

TUW ¥ XUMHH JIJIS PEIICHHUs] | OHalIbHOM  oOpa3zoBatenbHOM | b1.0.11.01 I[Muromnorus ¢ ocHoBamu
MPUKJIAHBIX 33/1a4 00pa30- | IEeATEbHOCTH CHUCTEMAaTU3H- | TUCTONOTHH U OMOpPHOJIOr UK

BaTEJIbHOMN AEATEIbHOCTU POBAaHHBIX TEOPETUUYECKUX U 51.0.11.02 3oosorus
NPAKTHYECKUX 3HAHMI XHMH- b1.0.11.03 boranmka ¢ OCHOBaMH

4eCKHX HAYK MI/IKpf)6I/IOJ'IOFI/II/I u (muonornu pac-
TEHUH

b1.0.11.04 Anatomus yenoBeKa

B1.0.11.07 O61mas >3xonorus

b1.0.11.06 ®dusnonorus uenoBeka H

YKUBOTHBIX

b1.0.11.08 buoxumus

b1.0.11.09 Momnekynsipaasi Ouonorus

Y TCHETHKA

b1.0.11.10 Teopust sBoMOIIAN

b1.0.11.05 IlouBoBenmeHne ¢ OCHOBa-

MU 3eMJIEJIENNS

b1.0.12.01 OcHOBBEI cTeXHOMETPUU U

XHUMHYECKOTO SKCIIEPUMEHTA

b1.0.12.02 O6mass 1 Heopranmye-

cKasi XUMUs

b1.0.12.03 Opranuueckas XuMHUSA H

OCHOBBI CyIPaMOJIEKyIIPHON XUMUHT

b1.0.12.04 ®wusuyeckass U KOJUIOWI-

Hasl XUMUS

b1.0.12.05 AHanuTtn4deckast XuMHus

b1.0.12.06 OcHOBBI MUHEpaJIOTHH H

KPUCTAIUIOXUMHUHN

b1.0.12.07 IlpuknanHas XuMus U op-

FaHUYECKUN CUHTE3

b1.0.12.08 Xwumus BBICOKOMOJIEKY-

JISIPHBIX COCTUHEHUHA

b1.0.13 Meroauka oOyueHUs U BOC-

MUTAHUS 110 TPOPHUITIO0 OUOTIOTHS

b1.0.14 Meronuka oOydeHUs U BOC-

MUTAHMS 10 MPO(HITIO XUMUS

b1.B.02 ®usndaeckas reorpadust

b1.B.03 buoreorpadus

b1.B.04 DOxomorus pacteHuil W Ku-

BOTHBIX

Bb1.B.05 DBomronnonHas Gu3noaI0rus

b1.B.06 OcHOBBI TOKCUKOJIOTHUH




Kon n na3zBanue xommnereH- | UHauKaTopel NOCTYDKEHUS
UK komnerennuu no OITOIT

JIMCIUIUIMHBL U TIPaKTUKHU, HOpMHU-
pytoumue komnerenuuo OITOIT

b1.B.07 Xumus nepexoIHbIX 3J1€MEH-
TOB

b1.B.08 Xumuueckuil sKkCepUMEHT B
HIKOJIe

b1.B./IB.01.01 IIpodunaktuka Bpen-
HBIX NIPUBbIYEK U (popMupoBaHue 310-
poBoro o0pasa KU3HU

b1.B./IB.01.02 buonorus moxa u pe-
MIPOAYKTUBHOE 3/I0POBbE
b1.B./IB.02.01 Xumus OHOJOTHYECKH
AKTUBHBIX BEILECTB

b1.B./IB.02.02 IlpupomHsie U CHHTE-
TUYECKUE aHTHOKCHIAHTHI
B2.0.01(Y) O3HakoMuTeIbHAS
paKkTHKa. 3HAKOMCTBO € 00pazo-
BATEJIbHON OpraHu3alnuein

b2.0.02(Y) [IpoexTHo-
TEXHOJIOTHYCCKas MIPAKTHUKA.
Y4eOHo-uccae0BaTeNbCcKas u

NPOCKTHAS JIEATEIBHOCTh IIKOJb-
HHUKOB

Bb2.0.05(I1) TexHomornueckas
(IPOEKTHO-TEXHOJIOTHYECKas )
IPAKTHKA. Y4eOHo-
UCCIIEIOBATEIbCKAsl M TMPOCKTHAs
NESATEIIbHOCTD IKOJBHUKOB

Bb2.0.06(I1) [Tenarornueckas
npaktuka. OCHOBHas 1IKOJIa
b2.0.07(IT) ITenarornueckas
npaktuka. Crapiias mkosa
B2.B.01(VY) Texnonoruueckas
MIPaKTUKA

B2.B.02(VY) Texnonoruueckas
npaktuka. IIpakTuka mo cucrema-
TUKE PAaCTEHUH U 300J0TUU MO3BO-
HOYHBIX

B2.B.03(VY) Texnonoruueckas
npaktuka. [IpakTuka mo mouyBoBe-
JIEHUIO C OCHOBAaMH 3eMIIeIeus
B2.B.04(VY) TexHomornueckas
npaktuka. KommiekcHas npakTuka
10 XUMHH

B2.B.05(VY) TexHonoruueckas
npakTuka. KoMIiekcHasi mpakTHKa
1o OMoNIoTUU

b2.0.08(I1x) [Tpenauruiomuas
MpakTHUKa

Bb3.01(I") IloaroToBka k crave u ciaya
rocyIapCTBEHHOIO SK3aMeHa

b3.02(/1) BrimonaeHne n 3amuTa BBI-
MyCKHOW KBaJTU(UKAIMOHHOM PabOThI
OTJ.02 ®Ou3nonaorus KUBbIX CUCTEM

3HaHus, yMeHusl, HaBbIKH (3YB) mo nucuumiune

Tabnuua 3 — 3Hanus, yMeHuUs1, HABBIKHU, (pOpMUpPyEeMble TUCIUILITHHOM




Kon m HasBanme xomiie-
TEHIUU

NHaukaTopel  TOCTHIKEHUS
KOMIIETCHIIMH, 3aKperIeH-
HEIE 3a JUCIIAIIMHON

3Hanus, ymenus, HaBblku (3YB), dop-
MUPYEMBbIE JUCIUTLTAHON

I1K-1 Cniocoben npume-
HATh 3HAHUS B 00J1aCcTH
OHMOJIOTUU ¥ XUMHU JIJIS
peLICHHS TPUKIIATHBIX
3a71a4 00pa3oBaTeIbHON
JEeSITeIIbHOCTH

[1IK-1.2 OOnamaer HaBBIKA-
MU HCIOJIb30BaHUsI B IIPO-
dbeccuoHanbHOM 0Opa3zoBa-
TEJTBHON JEeSATEIbHOCTH CH-
CTEeMaTU3UPOBAHHBIX TeOpe-
TUYECKUX U MPAKTHUYECKHUX
3HAaHUM XUMHUYECKUX HAYK

3namo:

- OCHOBHBIC ITOHSTHS KIIACCHYECKOU
1 HU3UIECKON XUMHH;

- (yHIamMeHTanbHbBIC 3aKOHBI, SIBJIC-
HUS U TIPOIIECCHI, U3y4aeMbIe XUMHUECH;

- cnenupUYecKyr0 XHMHYECKYIO
TEPMHUHOJIOTHIO;

- METOIWKH BBITIOJIHEHHs Jabopa-
TOPHO-TIPAKTUYECKUX U IKCIIEPUMEH-
TaJIbHBIX XUMHYECKHUX HUCCIICIOBAHUI.

Ymems:

- JIOCTYyIHO OOBSICHATH OCHOBHBIC
XUMUYECKUE TEPMHUHBI, TTOHATHS U 3a-
KOHBI, aCCOIMUPOBAHHBIC C 00JACTHIO
W3Yy4YeHUS,

- IUIAaHUPOBATh BBHITIOJIHEHHE J1a00-
PATOPHO-TIPAKTUYECKUX U IKCIICPUMEH-
TaJIbHBIX XUMHYECKHUX HUCCIICIOBAHUI;

Bnaoemo:

- OCHOBHBIMM XUMHUYECKUMH U HH-
3UYECCKUMU TMOHATHSAMM, 3HAHUSMM 3a-
KOHOMEPHOCTEH XHUMHYECKHUX TPOIEC-
COB U SIBJICHHI;

- crenupuKoi METOIUK BBITOJHEHUS
a00paTOPHO-TIPAKTUYECKUX M IKCIIe-
PUMEHTAIIBHBIX UCCIICIOBAHHIA.

2 O0béM M TPYI0EMKOCTH NUCHHUILVINHBI 110 BUAAM Y4eOHBIX 3aHATHI. DPOPMBI IPOMEKY-

TOYHOM aTTeCTAIlUU.

Tabauma 4 — O6beM U TPYAOEMKOCTh AUCHHUIUIMHBI IO BUJAM Y4eOHBIX 3aHATUN

OOmiast TpyZJOEMKOCTh M BHJIbI Y4€OHOH paboOThI MO JUC-

[UTITUHE, IPOBOIUMBIE B pa3HBIX (hopmax

O6BéM yacoB mo dop-
MaM o0y4deHus

(0]02]0)
1 O6mas TpyA0eMKOCTh AUCHIHUTLIINHBI 93e1/324
2 KonrakTHas paborta 0oOydaromuxcsi ¢ IMpernogaBaTelieM 92
(mo BuAaM y4eOHBIX 3aHsATHH) (Bcero)
AynuropHas padoTta (Bcero): 92
B TOM YHUCJIE:
JICKIAH 34
NPAaKTUYCCKHUE 3aHATHsI, CCMUHAPbI -
PAaKTUKYMBI -
nmabopaTopHbIe padOTHI 58

B MHTEPAKTUBHOM popme

B DJICKTPOHHOU (hopme

BueayautopHas pabora (Bcero):

B TOM 4YHWCJIe, WHIWBHIyalbHas paboTa oOyuaro-

UXCA C IMPEeroaaBaTejIcM

HOJrOTOBKA KYPCOBOM pabOThI /KOHTAKTHAs paboTa

rpymnmnoBas,

WHAVBHUAYyaJIbHAs KOHCYJbTalUs H
UHBIC BUABI y4eOHOW NesATeNbHOCTH, MpeaycMaTpuBa-
IOLIME TPYIIOBYIO WM UHIMBUAYAIbHYIO paboTy 00y-

YAOIIUXCS C MPETO/IaBaTEIIeM )

TBOpYEcKas pabora (3cce)




3 CamocTosTenbHast pabota 00ydaromuxcs (BCero)

160

4 TIpoMexxyTouHast aTTecTalus 00yJaroIerocs

Oxk3amen — 1 xkypc 2 cemectp 364
Ox3aMeH — 2 Kypc 3 cemectp 364

3. YueOHO-TeMaTHYEeCKHUI IVIAH U cofAep:KaHHe JTHCHUILIMHBI.
3.1 YueOHO-TeMaTH4YeCKHH IJIAH
Tabnuua 5 - YueOHO-TeMaTHUeCKUH I1aH 04HOM (OpMBbI 00yUeHHS

E = Buabl yueOHbIX 3aHATHH, BRJIOYAS
EE § CaMoOCTOSITe/IbHYIO padoTy 00y4a-
a3 IOIIUXCS M TPY10€MKOCTh
= = (B uacax) DopMbI TEKY-
Ne Paznen g 3 ay/INTOPHbIE CaMoCTOsI- 1ero KOH-
n/n AMCHHUIIINHBI 8 = yueOHble 3aHSITHS TeJbHas TPOJIA ycneBa-
BCEro | JIeKIMM | ceMHHaphbl, |Pabora oby- €MOCTH
npakruye- |Yal0UUXCH
CKHe 3aHf-
THS
2 ceMecTp
1. | OcHoBHBIC mOHsATUS U | 34 4 10 20 KontponbHas
3aKOHBI XUMUU paboTta
2. | Ctpoenme  BemecTBa. | 72 10 12 50 Omnpoc, oT4éT 0
OcHoBHBIE KJIacChl He- BBIMIOJTHEHUH
OpPTaHWYECKUX  COCIU- MPAKTHICCKON
HEHUH paboThI
3. | Xumuyeckuii nporecc. | 38 4 10 24 KontponbHas
paborta
JK3aMeH 36
Hroro 2 cemectp 180 18 32 94
3 cemecTp
4. | PacTBOpHBI 39 4 8 26 KonTponbHas
pabota
5. XUMHUS DIIEMEHTOB 70 12 16 42 NunuBunyans-
HOE 3aJlaHue
IK3aMeH 36
Hroro 3 cemecTp 144 16 24 68
Bcero: 324 36 56 162
3.2. Conepxanue 3aHATHI 110 BUIAM y4eOHOI padoThI
Tabnuma 6 — ConepkaHue TUCIUTUIMHBI
Ne | HammeHoBaHue pa3jena
Conep:kanue
n/n AMCHUILINHbBI
2 cemecTp
1 Pa3nen 1.0cHoBHBIE 11O-

HATUA 1 3aKOHBI XUMHWH

Cooeporcanue 1eKyuoHHO20 Kypca

1.1. | OcHOBHBIC IOHATHUS U OCHOBHBIE TIOHSTUS U TEOPETUUYECKUE MPEACTABICHUS B XUMHH:
3aKOHBI XUMHUHU XUMHUYECKHE DJIEMEHTBI, TTPOCTBIC M CJIOXKHBIC BEIIECTBA, THIIBI
XUMHYECKUX PEAKIHA, CTEXHUOMETPHUsS, HKBHBAICHT, aTOMHas U
MoJIIpHasi Macca, MoJjb. BeliecTBa B uaeaqbHOM Ta30BOM COCTOS-
Huu. OCHOBHBIC 3aKOHBI XUMUU
Tembl 1a6OPAmMOpPHbIX 3AHAMULL
1.2 | Texuuka Oe30omacHOCTH | 3HAKOMCTBO ¢ kabuHeToM. [lopsimok paGoTel B maboparopuu, 00-

nmpu paboTe B KaOWHETE

MHrEC ITO0JOXKCHHMSA, OCHOBHBIC ITpaBHJIA, Tpe6OBaHI/I$I K TEXHHUKC




HaumenoBanme pa3jaeina

Conep:xkanue
n/n JUCIUIIINHBI
XUMUU 0€30IacHOCTH, XUMHUYECKas TIOcy/1a U 00palieHHe C HElo.
1.3 | Texuuka nabopaTopHbIX | O3HaKOMJICHHE C HEKOTOPBIMU OMNEpalUsIMU JIaDOpaTOPHOU Xu-
pabot MUYECKOW MPAKTUKH W H3MEPUTEIHHBIMU MPHOOpaMU: BECHl U
B3BEIIMBaHKE, (QUIBTPOBAHUE, HArpEeBaHHE, OOILUE IMPUEMBI pa-
OOTBI C razamu.
1.4 | Metogsl ouuctku Be- | OuncTKa MOBapeHHOW CONMU (PMIBTPOBAHUEM M BbIApUBAHUEM,
LIECTB BO3TOHKA MOJA, IEPErOHKa XJIOpodopma.
1.5 | Onpenenenne momsipHoi | OnpeneneHne OTHOCUTEIbHONW MOJICKYJIIPHOM MacChl YIJICKHCIIO-
Macchl JMOKCUJAA YIJIe- | IO ra3a IIyTEM BBITECHEHHUS BO3AyXa.
poja.
1.6 | OxBuBaneHT u MoisipHas | OnpeneneHre MOJIIPHOH Macchbl SKBHUBAJICHTA IIMHKA METOJIOM

Macca 5KBHBAJICHTOB

BBITCCHCHUA

Paspnen 2. Ctpoenue Be-
miectBa. OCHOBHBIE KJlac-
Chl HEOPTAaHUYECKHUX CO-
eIMHEHUN

Cooeparcanue 1eKYUOHHO20 K,

ca

2.1 | CoBpemenHbIe peacTaB- | Jloka3arenbcTBa CIOKHOCTH CTPOSHHsSI aTOMa, IJIaHETapHas MO-
JIEHUs O CTPOEHUU aToMa. | JIeJib CTPOEHHUs aTOMa, aTOMHbIE€ CIIEKTPhl U KBAHTOBBIN XapakTep
OHEPreTUYECKNX M3MEHEHMH, MOCTYJaThl bopa, KOpImyCcKyJspHO-
BOJIHOBbIE CBOWMCTBA MHKPOYACTHUII, SJIEKTPOHHBIE OpOUTANH,
KBAaHTOBBIC YMCIIA, TPUHIUIIBI 3aITOJTHEHHSI SJICKTPOHHBIX OpOHTa-

nen.

2.2 | DnekTpoHHBIE KOHDUTY- | DIEKTPOHHBIE KOH(PUTYpaluu aTOMOB U HOHOB. OCHOBHOE U BO3-
paiuy aTOMOB U NOHOB. OyXJIeHHOe cocTosiHMe aToMa [lepuoanyeckuii 3akoH. 3aKOHO-
[Iepnonnueckuit 3aK0H MEPHOCTH MEPUOJUYECKUX U3MEHEHHH PaJuycoB M XMMHUYECKUX

CBOMCTB 3JIEMEHTOB B IEPUOIUYECKON CUCTEME.

2.3 | Teopust XUMHUYECKOTO Teopusi XUMHUYECKOTO CTPOEHMSI. DIEKTPOOTPULIATENbHOCTh. Ba-
ctpoeHus. KoBanenTHast | JIeHTHOCTb. TUIbl XUMHUECKOH cBsi3U. OCHOBHBIE XapaKTEPUCTH-
CBSI3b. KM XUMHYECKOM cBsi3U. KoBaneHTHast CBsI3b. MeToA BaJIEHTHBIX

csaseil. Meron MO JIKAO.

2.4 | Vlonnas, metayuimdeckass | Monnas cBs3b. [lomspusanmst moHOB MeTtaueckasi cBsi3b. Bo-
Y BOJOPOJHAs CBS3b. JIOpoHas CBA3b. BemecTBa MOJIEKYIIIPHOTO U HEMOJIEKYIISIPHOTO

CTPOCHHSIL.

2.5 | XuMH4ecKue peakiuu. Msoroo0pa3ue Heopranndeckux BemiecTB. Knaccudukanus He-
OCHOBHBIE KJIacChl HEOP- | OPraHUYECKUX COEAUHEHUH.

TFaHUYECKUX BEILECTB. Knaccuukanus xumuueckux peakuuil. B3auMocBsi3b OCHOBHBIX
KJIACCOB HEOPTaHMYECKHX COCTMHEHUMN

2.6 | KoopauHanmoHHsle co- Koopaunanyonnele coenuHeHus. OCHOBHBIE TOJIOKEHUS KOOp-

€IMHEHUS JVWHALAOHHON TEOpUH, MPUPOAA XUMHUUYECKOW CBSI3U, HOMEHKJIA-
Typa, PaBHOBECHUS B CUCTEMAX, COAEPIKAIUX KOMIUIEKCHBIE HOHBI,
pOJIb B OMOJIOTHH.

Temvl 1aOOpamopubix 3aHAMUlL

2.7 | CoBpemenHbie mpenctaB- | COBpeMEHHBIE TPEICTABICHUS O CTPOCHUH aTOMA.

JIEHUS O CTPOEHUU aTOMA. | DJIEKTPOHHAs CTPYKTypa aTOMOB U OJHOATOMHBIX MOHOB MeETaJl-
ONEeKTpOHHAsA CTPYKTypa | JOB U HEMETAJIOB.

aTOMOB U OJHOATOMHBIX

MOHOB METAJUIOB U HEME-

TaJJIOB

2.8 | Ilepmogmueckuii 3akoH. | [lepuonnyeckuii 3aKoH. 3aKOHOMEPHOCTH NMEPHOANYECKHX H3Me-
3aKOHOMEPHOCTH MEPHUO- | HEHUM PaJIMyCOB U XMMHUYECKUX CBOWMCTB AJIEMEHTOB B MEPUOIU-
TUIECKUX U3MEHEHHUH | YECKOUl CUCTEME.

paalycoB M XUMHUYECKUX
CBOWCTB DJIEMEHTOB B II€-




HaumenoBanme pa3jaeina

Conep:xkanue
n/n JUCIUIIINHBI
PUOAMYECKOU CUCTEME.
2.9 | Tunel XxuMHu4YeCKUX CBs- | THUIBI XUMHYECKOU CBsI3U. OCHOBHBIC XapaKTEPUCTUKH XUMHUYE-
3eH ckoi cBsa3u. KoBaneHTHas cBsA3b. MeTod BaJICHTHHIX CBs3eil. Me-
tonq MO JIKAO. Kpucramimyeckue pemeTkd U arperarHoe co-
CTOSIHHC BCILIECTBA.
2.10 | Tunel xumMu4eckux peak- | Pa3nokeHne ocHOBHOro kapOoHaTa MeIu, 3aMeIieHHE MEIu B
M pacTtBope cynbdaTra Meau, COCNMHEHUE IIMHKA C MEIBI0, PEaKIus
HEUTpAJIU3ALIUH, YK30TEPMUYECKHE PEAKIIUH.
2.11 | Knaccel Heopranmueckux | Kimaccbl Heopranndeckux coeavHeHHi. M3yueHune CBOWMCTB Kuc-
coenuHeHu. XuMmupde- | J10T. XUMHUYECKHE CBOMCTBA OCHOBAHUI U COJIEH
CKHE CBOMCTBAa OCHOBa-
HUH U coJIeH
2.12 | KommekcHble coeauHe- | KommiekcHbie coenuaeHus. M3ydeHne peakiuii KoMIiekcooopa-

HUWs

30BaHUA C HCOPIraHMYCCKUMU JIMT'aHJaMHU.

Pazgen 3.Xumnueckuit
poIecc.

Cooepoicanue 1eKyuoHH020 Kypca

3.1 | DHepreTuka XMMUYECKHX | DHEPreTHKa XMMHUYECKUX MPOLECCOB. DHEpreTndeckue dPQPeKThl

IIPOLIECCOB XUMUYECKUX peakiuuil. TepMoxuMuueckue pacueTsl. DHTPOIUS U
e¢ M3MEHEHHE NPU XMMUYECKHX peakuusx. DHeprus ['mb6ca u
HalpaBJIEHHOCTh XUMUYECKUX ITPOLIECCOB.

3.2 | CKOpOCTh XMMHYECKHIX CKopoCTh XMMHMUYECKHUX peakUuid M XUMHUYECKOE paBHOBECHE.
peakuuii u xumuueckoe | Onpeznenenue; GakTopbl, OT KOTOPHIX 3aBUCUT CKOPOCTh XUMHYeE-
paBHOBECHE. CKUX peakluil, KaTaau3, XUMHUYECKOE PAaBHOBECUE U €r0 CMelle-

HUE.

Temvl 1abOpamopubix 3aHAmMulL

3.3 | TermoBeie 3¢ dextsr xu- | I3Meperne TermoBbIX 3PPEeKTOB XUMUIECKUX PEaKITHi
MUYECKUX PEaKIUI

3.4 | Ckopoctp xumuueckux | CKOpPOCTh XMMHUYECKHX PEAKIUN. 3aBUCUMOCTh CKOPOCTH pPeak-
peakuui LIMY OT KOHIICHTPALUN PEarupyoInX BEIIECTB, OT TEMIIEPATYPHI.
HccnenoBanue  cmerne- CMmenieHre XMMUYECKOTO PaBHOBECHS NMPU U3MEHEHUHU KOH-

HUA XHMHUYCCKOTO paB-
HOBCCHU

HOEHTpaluu pCarupyromux BCUICCTB.

3 cemecTp

\ Pa3zpnes. PacTtBopsl

CoOeporcanue 1eKyuonHo2o Kypca

4.1 | PactBopsl. Teopus anex- | PactBopsl. PacTBoprMocTs BemecTB Bojie. CriocoObl  BbIpaskeHUs
TPOJINTUYECKOU JUCCO- cocTaBa pacTBOPOB. Teopus HJIEKTPOIUTUYECKOW AMCCOLMALINH,
LHAALAN KOHCTaHTa U CTENEHb IUCCOLMAIUH, CHIIbHBIE U ClIa0ble 3JIEKTPO-

JIUTBHI.

4.2 HNonHoe npoussenenme HNonnoe npoussenenne Boasl. Bogoponnslid nokasarens, pH. by-

BOoJbL. ['maponus. depHble CHCTEMBbI B XHUBBIX opraHuszMax. ['maponus, creneHb U
KOHCTaHTa TUAPOIIN3a.

4.3 | OKucIuTeNnHHO- Knaccudukanus OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUM.
BOCCTAHOBUTEIIbHBIE CocTaBiieHHE OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN Me-
pPaBHOBECHSI U IIPOLIECCHI. | TOJOM 3JIEKTPOHHOTO OajaHca U METOJOM IMOJIYPEaKIIHii.

4.4 | DIEKTPOXUMHYECKHE OneKTpoJHbINA NOTEeHIMall, ypaBHeHHe HepHcra, raibBaHnYeCKuit
MPOLIECCHL.  DJIEKTPOJIMU3. | JEMEHT, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIM MOTCHUHAT U
Koppo3us metannos. HanpasyieHue nporekanuss OBP, anektponus coneit ¢ pactBopu-

MBIM M HEPACTBOPUMBIM aHONOM, 3akoHbl Dapanes. Kopposus
METaJUIOB.

Tembl 1aOOpaAMOpPHbIX 3aHAMULL

4.5 ‘ [IpuroroBineHue pacrBo- ‘ IIpurorosiaeHue pacTBOPOB 3aJAHHOW KOHIICHTPALMU U3 TBEPIO-




HaumenoBanme pa3jaeina

Conep:xkanue
n/n JUCIUIIINHBI
POB 3aJaHHOM KOHIIEH- | IO BEUIECTBA U BOJAbI, U3 KOHIIEHTPUPOBAHHON KUCIOTHI U BOABI.
Tpaiuu

4.6 | DnekTpoiUTHYCCKas OrnpezenieHre peakiuu Cpeibl pacTBOPOB COJIEH MPHU THAPOIIU3E,
JUCCOLUaIus UCCJIEIOBAaHUE MPOAYKTOB T'MAPOJIIN3a, BIUSHUE TEMIEpPaTypel U
Bopopoanslii moka3aTtens | pa30aBieHUs pacTBOpa Ha CTENEHb THIPOJIN3a, OOpaTUMOCTb
cpenst pH THJIPOJIN3a, TIOJTHBINA THIPOIIH3.

I'mpponus conent Pacuer BenuunHbl pH CHIBHOTO OCHOBAaHMS U CUIIBHOM KUCJIOTHI,
c1aboro ocHOBaHUsI U ¢1a00il KUCIOTHI, PACTBOPOB COJICH.

4.7 | T'ereporennsie paBHOBe- | ['eTeporeHHoe paBHOBecHE B pacTBopax. OcaxkeHue TpyaHopac-
CHUSl B pacTBOpax OdJeK- | TBOPUMBIX COJICH, pacCTBOPEHHUE TPYIHOPACTBOPUMBIX COJICH.
TPOJIMTOB

4.8 | OxucnureabHO- OKHCITUTENIbHO-BOCCTAHOBUTENbHASL JBOWCTBEHHOCTh IEPOKCHIA
BOCCTAaHOBUTENbHBIE pe- | BOAOPOJAa U HUTPUTOB. Peakuusi qucnponopuuoHupoBaHus Hona,
aKUuu 3aBHCUMOCTh OKHCJIHTEIbHO-BOCCTAHOBUTEIBHOW pEaKIHUU OT

pH-cpenpl, onpenieneHre HallpaBJIeHUs peloKC-IIpoLecca.

4.9 | Dnexrponus Boigenenue BoaopoJa M3 KHUCIOTHI METaJlJlaMH, BBITECHEHUE OJI-
HUX METAJUIOB IPYTUMHU, DJIEKTPOJIU3 PacTBOpa HOAUCTOTO Kalus,
cynbdara HaTpud, cyibdaTa MeIu, EKTPOIU3 C PACTBOPUMBIM
aHOJIOM, BIIMSTHUE TaJIbBAHMYECKOM Maphl Ha MPOLIECC pacTBOpe-
HUSL METaJlIa B KMCJIOTE, 3alIUTHBIE CBOMCTBA METAJNIONOKPBITHH.

5 Pasnena 5. Xumus oite-

MCHTOB

Cooepoicarue 1eKyuoHHO20 KY,

ca

5.1 | Kimaccudukamus Xumu- Knaccudukanuss XMMHYECKHX 3J1€MEHTOB. MeTauibl, (Gu3u-
YEeCKMX 3JIEMEHTOB. XH- | YeCKHME CBOMCTBA METAJJIOB: IJIOTHOCThb, TEMIEpaTypa ILIaBie-
MUYECKHE U (PU3NYECKHE | HUS, DJIEKTPO- U TEIUIONPOBOAHOCTb, MEXAHUYECKHE CBOWCTBA.
CBOWCTBa METAJIJIOB XUMHYECKHE CBOWCTBAa METAJUIOB: B3aMMOJICHCTBHE C HEMeTal-

JamH, C BOJIOH, C BOJHBIMHM PAacTBOpPaMU OKUCIHUTENEH, C KUCIIO-
Tamu, ¢ menoyamu. [lomydenue meramioB. bunapHble coeanHe-
HUSL.

5.2 | CBoiicTBa s-3JIEMEHTOB OOm1ast xapakTepucTHKa s-371eMeHTOB. lllenouHble 371eMeHTHI
B npupoje. [lonydeHne u cBolcTBa IIEIOYHBIX METAUIOB. Dile-
MEHTBI INIaBHOM MOATPYMNITbl BTOPOH IPYMIIEI

5.3 | CroiicTBa p-21I€MEHTOB OOmias XxapakTepUCTUKA P-AJIEMEHTOB. DJIEMEHTHI IJIaBHBIX

noArpymnn 3-8 rpyniel U MX BaKHEHIINE COeTUHEHMSL.

5.4 | O6mias xapakTepucTruKa O6mas xapakrepuctuka d —ameMeHTOB. TpeThsi moOodHas
d —smemenToB. Tperbs noarpymnna. [loarpynmna ckanaus. JlaHTaHOUIBI M AKTUHOU/IBI.
moOoYHas MOATPYIIA.

JIaHTaHOUBI U AKTUHOU-
JTBL.

5.5 | CpoiicTBa 35eMeHTOB 4-8 Xumuueckue u (pusnueckue CBOWCTBA TUTAHA, BaHAAUA, XPO-

MOOOYHBIX MOATPYTIT Ma, MapraHiia, xenesa, IuHKa, Meau u cepebpa. OOmas xapakre-
PHUCTHKA IUIATHHOBBIX METAJIJIOB.

Tembl 1a60pamopHLIX 3aHAMUL

5.6 | lllenmounHsle u METOYHO- duznyeckue CBOWCTBA HATPUS U OKHCIIEHUE €0 Ha BO3YXeE,
3eMeJNbHbIE METAJLIbI B3aMMOJIEICTBHE C BOJOM, C pPaCTBOPAMHU KHUCIIOT, COJEH; THIPO-

713 KapOOHATOB U TUAPOKApOOHATOB INEIOYHBIX METAIJIOB, B3a-
UMOJIeCTBHE MarHus ¢ BOAOH M KUCIOTaMH, MOJTyYeHHE THAPOK-
CHJIOB ILIEJIOYHBIX M LIEJOYHO-3€MENIbHBIX METAJIJIOB, CBOHCTBA
HEPAaCTBOPUMBIX COJICH, OKpalllMBaHUE IUIAMEHH COJIIMHU IIETI0Y-
HBIX U II€J0YHO-3EMEIbHBIX METAJLIOB.

5.7 | Amomunmii, 60p 1 X [Tonmyuyenne opTOOOPHON KHUCIOTHI U H3ydeHHE €€ CBOICTB,

COEIUHEHHNS

norydeHue 3(upoB OpTOOOPHOM KUCIOTHI, THAPOJIU3 TeTpadopa-
Ta HATPHsl, MOJyUYeHHE MepjaoB Oyphl, CBOWCTBA METAJNIMYECKOTO
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HaumenoBanme pa3jaeina

Coaep:kanue
TUCHUTIINHBI Aaep

n/n

AIIOMHUHUA, TMOJTYYCHHUC W HUCCICAOBAHUC CBOICTB THUAPOKCHU A
AJIFOMHUHUA, THAPOJIN3 COoJIeH aTFOMUHUS.

5.8 [Tonyuenue u CBOMCTBA YIJIEKMCIIOTO ra3a, 00pa3oBaHUE CO-
JIeW YroJIbHOM KUCJIOTBI, TUJIPOJIN3 COJIEH YTOJIbHON KUCIOTHI, MO-
Jly4€HHE KPEMHUEBOM KHCIIOTBI, BBITECHEHHE COJIEH KPEMHHUEBOM

KHCJIOTHI U3 €& COJ'IGfI, TUAPOJIN3 coJieit KpCMHHCBOﬁ KHCJIOTBI.

VYriepon u KpeMHUI

5.9 | Azoru dochop [Toydyenue amMmmuaka, paCTBOPEHHE aMMHAKa B BOJIC, PEAKIIHS
Ha WMOH aMMOHHs, o0Opa3oBaHWE M pacmajJl a30THCTOW KHUCIIOTHI,
OKHUCJIUTETbHBIC ¥ BOCCTAHOBUTEIHHBIC CBOWCTBA a30THCTOM KHC-
J0THI, TTosTydeHue okcuaa docdopa (V), nomydenue hochopHbIX

KHCIIOT, COTU (ochOPHOIN KHUCTOTHI.

5.10 [Tonyuenue kuciopoja, oOHapyKEHHE MEPOKCHIa BOJIOPOA,
OKHUCJIUTEIIbHBIE W BOCCTAHOBHUTEIBHBIC CBOMCTBA MEPOKCHUIA BO-
nopona, momydenue okcunaa cepsl (1V), wu3 cynbdpurta HaTpus,

CBOWCTBA CEPHOW KUCJIOTHI.

Kucnopon u cepa

5.11 | T'anorenst [TonydyeHnue xiopa, rOpeHHE METaUIOB B XJIOpe, B3aUMO/ICH-
CTBUE XJIOpa C HEMETaJlJIaMH, XJIOpHasi BOJa U €€ CBOMCTBA, MOy~

YCHHUC 6p0Ma u ﬁona, IMOJIYYCHHUE XJIOPOBOJAOpOaa U €TI0 CBOMCTBA.

5.12 | Xpom, MapraHeIl u xe-

JIC30

[Tonmyuenue u cBoiictBa okcunma xpoma (III), rumpoxcuma
xpoma (III), noxyuenue manopacTBOPUMBIX XPOMATOB, CMEIICHHE
pPaBHOBECHsI MEXKAY XpOMaTaMH U JUXpPOMaTaMH._ OKUCIUTEIbHbIE
(VD),
BOCCTaHOBUTEINIbHBIE cBoWcTBA MNO2 , BiaMsHUE cpellbl Ha CBOII-

CBOICTBa COEIUHEHUN XpoMa OKHUCIIUTEIILHO-
CTBa IEpMaHTaHaTa Kajus, B3aHMMOJICHCTBHE JKeje3a ¢ KHUCIOTa-
MU, TACCUBUPOBAHUE U OKCUJAMPOBAHUE XKeje3a, MOJyUYeHUEe TH/I-
pokcuna >xene3a (II) wu ero cBoiicTBa, molyueHUE THIPOKCHAA

xenesa (I11) u ero coiicTsa.

4 IopsA10K OLleHMBAHUSA YCIIEBAEMOCTH U C(pOPMHUPOBAHHOCTH KOMIleTeHUHMH 00y4aro-
LIerocsl B TeKyLei U NPOMe:KyTOYHOM aTTeCTaluu.

JIJig 1I0JIOKUTENTbHONW OIIEHKHM IO pe3yJibTaTaM OCBOEHUS AMCLUMILIMHBI oOydarouemMycs Heoo-
XOJIMMO BBIIIOJTHUTDH BCE YCTAHOBJIEHHBIE BU/IbI YU€OHOH paboThI.

Tabmuua 7 - bannpHO-peHTHHrOBast OLlEHKa pe3yJabTaToB yuyeOHOUW paboThl 00ydaromuxcs Mo
BusaMm (bPC)

VYuebnast pado-| Cymma | Busbl u pe3yiabTaThl OrenHka B aTTecTanuu bambt
Ta (Buabpl) | 6auioB |  yueOHOU paboThI
2 cemecTp
Tekymas 60 |[Tocemenue 3anstuii|1l0 6ammos 3a 100%  nocemenne| 0-10
y4yeOHast pabo- (HaMuMe  KOHCMEK-|ayIUTOPHBIX 3aHITHHA
Ta B CEMecTpe TOB JICKI[UH, BBIMON-
(ITocemenue HeHue 71ab. padbor)
3aHITHH o 3ammra nabopatop-|2 Gasna 3a OQPOPMIICHHYIO B COOT- 0-26
paclMcaHulo u HbIX pabor (13 pa-|[BercTBUU ¢ TpeOOBaHUSMHU U 3alllU-
BBITIOJTHCHHE 00T). IICHHYIO 1a00paTOpHYIO padoTy
3a/1aHui) CPC — 3ammTta noHs-|3a ogno 3aganue ot 0,5 0. j0: 0-24
tuiHOrO anmapara |1 6. (BermonHeHO 51 - 65% 3aganHwMil)

1,5 6. (BeimonHeHO 66 - 85% 3ana-

HU)

2 6. (Bemomueno 86 - 100% 3ana-

HHUI)
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YuebHas pado-| Cymma | Buabl u pe3ynbrarhb OueHka B aTTecTallu bamnbt
Ta (BUIBI) 0amioB | y4eOHOI paboThI
2 cemecTp
HToro no Texyuieii padore B ceMecTpe 0-60
[TpomexyTou- 40 |2 reopernyeckux Bo-Ilo 10 0a/uI0B 3a TEOPETUYECKHMA 0-20
Hasl arTecTanus mnpoca BOIIPOC
(9K3aMeH) [Ipuxnannoe 3aganue |20 6aJJ10B 32 MPaBWIBHO BHIOJHEHHOE 0-20
3aaHue
Hroro 3a 3xk3aMeH 0-40

CymMmapHasi oneHka no aucuuniude: CymMmMa 0ayuioB TeKyIed U MpOMEKyTOYHOM aTTecTa-
o 51 — 100 6.

3 cemecTp
Tekymas 60 |ITocemenue 3austuii|l0 6amaoB 3a 100%  noceuieHue 0-10
yuebHas pabo- (Hamu4Me  KOHCIIEK-|ayIUTOPHBIX 3aHATUI
Ta B CEMECTpe TOB JICKIIUH, BBIOJI-
(ITocemenne HeHue Jiab. padbor)
3aHATUH 1o 3amuTta naboparop-|2 6asia 3a opOPMIICHHYIO B COOT- 0-26
pacnucaHuio H HeIX pabor (13 pa-{BercTBHM ¢ TpeOOBAHUSMHU U 3allIH-
BBITIOJITHCHHE 00T). IICHHYIO J1a00paToOpHYyI0 padoTy
3aJIaHui) CPC — 3ammra noss-|3a oguo 3agauue ot 0,5 0. 10: 0-24

TuiiHoro anmnapara |1 6. (BeimonHeHo 51 - 65% 3aganwuii)
1,5 6. (BemostHeHO 66 - 85% 3ama-

HU)
2 6. (BemomHeno 86 - 100% 3ana-
HUM)

HToro no Tekyieii padore B ceMecTpe 0-60
[TpomesxyTou- 40 |2 reopermueckux Bo-{Ilo 10 OanaoB 3a TEOpEeTHUECKUH 0-20
Has aTTecTanus 1poca BOIIPOC
(3K3aMeH) [Ipuknagnoe 3ananue |20 0a//10B 32 MPaBUILHO BBIOJHEHHOE 0-20

3a1aHUC

Hroro 3a 3x3aMeH 0-40

CymMmapHasi oneHka no aucuuniude: CymMa 0ajuioB TeKyIed U MpOMEKyTOYHON aTTecTa-
muu 51 — 100 6.

[TepeBon 6amioB u3 100-6amapHOM MKl B OYKBEHHBIM SKBUBAJICHT 3a4ETHOM OLIEHKHU

Cymma 6a/1;10B Ormerka BykBeHHBIN JKBHBAJICHT
JUISL AMCIUTITHHBI
86 — 100 5 OT1imyHO
66 — 85 4 Xopoiio
51-65 3 Y IOBJIETBOPUTEITHHO
0-50 2 HeynoBaeTBOpUTENBEHO

5 MarepuajibHO-TEXHHYECKOe, IPOrPAMMHOE H Y4eOHO-MeTOANYeCKoe odecnedeHne
AUCHUIIJIMHBI.

5.1 YueOnas qureparypa

OcHoBHasi yueOHas1 auTEpaTypa

1. Adonuna, JIL.U. Heoprannueckas xumus : yueOHoe nocodue / JLU. Aponuna, A.M. AnapHes,
A.A. KazakoBa. — HoBocubupck : HoBocHOMpCKHII TOCYIapCTBEHHBIH TEXHUUYECKHH YHUBEPCUTET,
2013. — 104 c. — Pexum JOCTYTIA: no MOJITHUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=228823 (nara obpamenus: 16.10.2020). — ISBN
978-5-7782-2172-7. — TekcT : 2NEKTPOHHBIH.

2. EBmoxumoBa, B.Il. Heopranmueckas xumus: ydeOHO-METOOMYECKOe mocooue /
B.I1. EBnokumoBa; CeBepHblii (Apkrudeckuit) genepanbhbiii yausepcuter uM. M.B. JlomoHocoBa. —
Apxanrenbck: CeBepHbiil (ApkTuueckuii) ¢peaepanbubiii yauepcuteT (CADY), 2014, — 111 c.: w. —
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http://biblioclub.ru/index.php?page=book&id=228823

Pexxum nmoctyna: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=436337 (nara
obpamienus: 16.10.2020). — bubnuorp. B k. — ISBN 978-5-261-00863-7. — TekcT: 37EKTPOHHBIHA.

JlonotHUTeILHAS y4eOHAasl JUTEepaTypa

1. Cupuk, C.M. Xumus s- u p-3aeMeHTOB: yueOHoe nocodue : [16+] / C.M. Cupuk, T.}O. KoxxyxoBa;
KemepoBckuii rocynapcTBeHHbIN yHuBepcuTeT, Kadenpa aHanuTuueckoil 1 HEOpraHMIeCKOH XUMUU.
— Kemeposo: KemepoBckuii rocynapcTBeHHblld yHUBepcuTeT, 2016. — Y. 2. — 134 c.: Tabim., ui. — Pe-
xuM joctyna: o noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=574124 (nara 06-
pamenus: 16.10.2020). — bu6mmorp. B kH. — ISBN 978-5-8353-1786-8. - ISBN 978-5-8353-2069-1 (Y.
2). — TekcT: 3CKTPOHHBIH.

2. CemenoB, U.H. Xumus: yaeonuk ais By3oB / U.H. Cemenos, 1.JI. [lepdunosa. — 3-e uza. — CaHkT-
[lerepObypr: Xwummsgar, 2020. — 656 c.. w1 — Pexum gocryma: 0O NOJINUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=599172 (nara obpamenus: 16.10.2020). — ISBN
978-5-93808-355-4. — TekcT: IeKTPOHHBIN.

5.2 MaTepuajibHO-TEXHHYECKOE U MPOrPaMMHOe o0ecrnedeHune TUCHUTLINHBI.
VY4eOHble 3aHATHUS 110 JUCHUILIMHE MPOoBOAATCs B yueOHbIx ayautopusx KI'TIM KemI['Y yuebnoro
kopmyca Ne5 (yn. Ky3uenoga, 1. 6):

337 JlaGopaTtopust XuMHH. YueOHas ayAUTOPUS JUIsl IPOBEACHUS:

-3aHATUHN JIEKIIMOHHOTO TUTIA,;

-3aHATHI 1a00pATOPHOTO THIIA;

- TPYMIIOBBIX U UHAUBUYaTbHBIX KOHCYIbTAIIUI,

- TEKYILETr0 KOHTPOJIS M POMEXKYTOUHOM aTTecTaluu.
CnennanuzupoBanHas (yyeOHasi) MedeJib: T0CKa MEJIOBasi, CTOJIBI TaOOPaTOpHbBIE, CTYJbs, PAKOBU-
HBI, BBITSDKHOM TTKa(), TEMOHCTPAIIMOHHBIN CTOJL.
O0OopynoBaHue 115 IPe3eHTALMM Y4eOHOr0 MaTepHuaJia: nepeHochoe -HOyTOyK, IPOEKTOP, IKPaH.
JlabopaTopHoe 000py10BaHHe W MaTepHAJIbI: MOJIIPUMETP, aHAJTUTHUECKHUE MPUOOPHI, BECHI, TEP-
MOCTAaT, XOJIOJMJIbHUK, PEOCTaT, aKBaJAUCTHIIATOP, MaTepHalIbl ISl IPOBEACHUS 1abOpaTOPHBIX paboT
(xonObl, MPOOUPKY U JIpyrasi XUMUYECKasi OCya), peaKTUBBI JUId IPOBEACHUsI 1a00paTOPHBIX padoT,
PH-meTp, pedpaxTomerp, ammapat s IpOBEIEHUS XMMHUYECKUX peakiuil, anmapar Kunna, npudop
JUISL OTIBITOB IO XMMHH C DJIEKTPUUECKHUM TOKOM (JIaOOpaTOpHBIN), TPUOOP IJisi MOMYUYEHHUs Tajlou-
JIOAJIKaHOB IEMOHCTPALIMOHHBIN, yCTaHOBKA ISl IEPETOHKH BEIIECTB.
YueOHo-HarasaHbIe mocodusi: Habop «I'MA - JlaGopartopust mo xumun», cteHabl «llepuonnyunas

cucrema MeHzeneeBa» U JApyrue.

Hcnonb3yemoe nporpammuoe odecneyenue: MSWindows (MicrosoftimaginePremium 3 year no
cybnunen3suonHomy jaorosopy Ne 1212/KMP ot 12.12.2018 r. o 12.12.2021 r.), LibreOffice (cBo-
6o1HO pacnpoctpansemoe [10).
HNuTtepuer ¢ odecnieuennem gocryna 8 JHOC.

5.3. CoBpeMeHHbIe Tpo(eccHoHaIbHBIC 0a3bl JAHHBIX M HHGOPMALMOHHBIE CIIPABOYHbIEC
CHCTEMBI.

=

IMopran GpyHIaMEHTaIbHOrO XMMHUYECKOro oopa3oBanus Poccuu - http://www.chemnet.ru

2. Mup xumun. KpaTtkuii kypc XxumMuu, 6uorpadui XUMHKOB, CTaThH, BEIIECTBA, OTBITHI, My3€H.
OO6nacTi XMMUU: OpraHrYecKas, aHATUTHIECKasl, SKOXUMHUS, HeTEXUMHUS, TEPMOXUMHUSL. -
http://chemistry.narod.ru

3. neochemistry.ru — OGiuas xumusi, OpraHUYecKast ¥ HEOPraHUYECKAs XUMHUs, PEIICHHE 3a1a4 U JIp. —
http://neochemistry.ru/zadachki2/index.php?option=com_frontpage&ltemid=1

4. WebElements: onnaitH-cripaBOYHHK XUMHUYIECKHX d1eMeHTOB. - http://webelements.narod.ru/
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http://biblioclub.ru/index.php?page=book&id=436337
http://biblioclub.ru/index.php?page=book&id=574124
http://biblioclub.ru/index.php?page=book&id=599172
http://www.chemnet.ru/
http://chemistry.narod.ru/
http://neochemistry.ru/zadachki2/index.php?option=com_frontpage&Itemid=1
http://neochemistry.ru/zadachki2/index.php?option=com_frontpage&Itemid=1
http://webelements.narod.ru/
http://webelements.narod.ru/

6 HNuble cBegeHns U (MIH) MaTepHAJIbI.
6.1.IIpnMepHbIe TeMbl MHCBMEHHBIX Y4eOHBIX padoT
KonTpoabHas padora «OCHOBHbIE XMMUYECKHE TIOHATHS U 3aKOHBI XUMHUID)
1. Kaxkas macca cynbdara Oapust oOpa3yercsi Ipu B3aMMOACHCTBIH PacTBOPa, COIEPIKAILEro XJo-
pun 6apus maccout 62,47 T, C ©3OBITKOM CEPHON KUCIOTHI?
2. Bprauciuts 00beM BoJopoa (Tpu H.y.), HEOOXOJUMOTO JUIsl BOCCTAaHOBIICHHS 4 MOJIb OKCHJIA
xenesa (I11).
3. OmunakoBo nu uncio monekyn B 0,001 kr H2 u 8 0, 001 kr O2? B 1 mone H2 u B 1 mone O2?
B 11 H2 u B 11 O2 ipu 0AMHAKOBBIX YCIOBUAX?
4. TIpu 170C HEekoTOpOE KOTMYECTBO Taza 3anuMaeT oobeM 580 mit. Kakoit 06bem 3aiimMeT 310 ke
kosmyecTBo rasza npu 1000C, ecnu 1aBiieHHEe €ro OCTaHETCS HEU3MEHHBIM?
5. [amnenwue raza, 3aHumaromiero oosem 2,5 1, paBao 121,6 kIla (912 mm pt. ct.). Uemy Oyzaer
PaBHO JIaBJI€HUE, €CIIM, HE U3MEHsS TEMIIEPATyphl, CKaTh ra3 10 oobema B 11?7
6. Ha ckonbKo rpasycoB Ha/l0 HarpeTh ra3, HaXOAAMIHiics B 3akpeiToM cocye ipu 00C, uToObI
JIaBJICHHE €r0 YBEIUYMIOCh BJBOE?
7. Ilpu 70C naBneHue ras3a B 3aKpbITOM cocy/ie paBHO 96 klla. KakuMm craner naBnenue, eciu
oXJaauTh cocyn ao -330C?
8. Bpruuciuts Maccy 1m3 Bo3nyxa npu 170C u naBnenuu 83,2 klla (624 mm prt. CT.).
9. Ilpwm B3aumopeiicteuu 1,28 T MeTaia ¢ Bo1o# Beiaeanaoch 380 M1 BOAOPO/Ia, U3MEPEHHOTO
npu 210C u naBnenun 104,5 xIla (784 mm pr. ct1.). HaliTu S5KBUBaJIEHTHYIO Maccy MeTaslia.
10.OnpenenuTs S5KBUBAIEHT U SKBUBaJIeHTHYI0 Maccy C B yriekuciom rasze, Fe(OH)3, H2SO3.
11.OpnunakoB 1 5kBHBaJIeHT Xpoma B xiopuse xpoma (I11) u B cynbdare xpoma (111); sxBuBaneHt
x)enes3a B xsopue xkenesa (1) u B xmopuae xenesa (I111)?
12.TIpu coenuuaennu 5,6 T xKene3a ¢ cepoit oopazoBanock 8,8 T cynbduaa xeneza. Haiitu sxkBuBa-
JICHTHYIO Maccy JKeJie3a U SKBUBAJICHT, €CJIM SKBUBAJIEHTHAsI Macca cepbl paBeH 16 T.
Tect «CTpoenne atoma. Ilepuoanyecknii 3aKkoH xumnuyeckux 3jaemenToB [I.U. Menneiie-
eBa»
WHcTpykuus: B 0TBeTe yKakuTe OyKBbI PaBUIIBLHBIX OTBETOB uepe3 3ansaTyro. Hampumep, a, B
1. YkaxuTe, Kakue U3 CIEAYIOINX YTBEPKIACHUN SIBIISIFOTCS IPABUIBHBIMU U NIOJHBIMHU:
a) CBoiicTBa MPOCTHIX BEIIECTB HAXOATCS B 3aBUCUMOCTH OT aTOMHBIX MacC 3JIEMEHTOB.
6) CBoIiCTBa MPOCTHIX BEIIECTB, a TAaKXkKe UX (OPMBI U CBOWCTBA COEAMHEHHH 27I€MEHTOB HaXo-
JATCS B IEPUOIUYECKOM 3aBUCMOCTH OT BEJIMUMHBI 3aps/I0B sIep UX aTOMOB.
B) CBoiicTBa MPOCTHIX BEIIECTB, a TAKXKE UX (OPMBI U CBOWCTBA COEAMHEHHH 3JIEMEHTOB HaXo0-
JATCS B IEPUOIMYECKOM 3aBUCIMOCTH OT KOJIMYECTBA 3JIEKTPOHOB BPALIAOIINXCS BOKPYT si/pa.
r) CBoiicTBa IPOCTHIX BEIECTB HAXOAATCS B 3aBUCMOCTH OT MOPSAKOBOTO HOMEpA.
1) CBoiicTBa POCTHIX BEIIECTB, a TAKXKE UX (JOPMBI U CBOWCTBA COETMHEHUN IEMEHTOB HaXo-
JATCS B IEPUOIUYECKOM 3aBUCUMOCTH OT BEJIMYMHBI aTOMHBIX MACC JJIEMEHTOB.
WHcTpykuysd: B 0TBETE yKaKuTe OyKBY MPaBUIBLHOTO OTBETA.
2. KT0 13 yueHsIX NpeUI0KWII IUTAHETAPHYIO0 MOJIEb aTOMa!
a) JIx. Tomcon 6) 2. Pezepdopn B) I'. Moznu 1) H. bop
WHCTpyKIMA: B OTBETE 3aMMIIUTE (HOPMYITY.
3. 3anummTe 4eMy paBHa YHEPrUs KBAHTA!
WNHcTpyKuys: OTBET 3alMILINTE CBOUMHU CIIOBaMHU.
4. Kakue nocrynatel npemioxun H. bop:
WHCTpyKIMSA: B OTBETE€ YKa)XKUTE HOMEpa W OYKBBI NPAaBMWIIBHBIX OTBETOB uepe3 3amsATYIo.
Hanpuwmep, 1Ar, 3Ca, 2Bna.
5. Haiinure cooTBETCTBUSA:
1. KopryckynsipHO-BOJIHOBOM JTyan3M 31eKTpoHa 2. [I[puHIMNI HEONpeaeIeHHOCTH AIEKTPOHA
3. BonmHoBast GyHKIMSA AJIEKTPOHA
A) B. T'eitzen6epr B) O. llpeaunrep C) M. Ilnank D) H. bop
a) OMMCaHUE COCTOSIHUA AIIEKTPOHA B aTOME 0) OIMMCAaHUE MOJI0KEHUE aTOMa KaK YaCTHIIbI
B) CIIOCOOHOCTh MPOSIBIIATE CBOMCTBA YACTHUIIBI U BOJIHBI T') HEBO3MOXHOCTb OJHOBPEMEHHO OIpesie-
JIUTH MOJIOKEHUE U UMITYJIEC C OAMHAKOBO BBHICOKON TOUYHOCTBIO
1) OIMCAaHHUE COCTOSTHUSI DJIEKTPOHA KaK CTOsYEH BOJIHBI O€3 yueTa MpeObIBaHMsI AJIEKTPOHA B OIpese-
JIEHHOM MECTHOCTH
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WHcTpykuus: B 0TBETE YKa)KUTE HOMEpa U OyKBBI BCEX BO3MOXKHBIX NMPABUIILHBIX OTBETOB Ye-
pe3 3anstyto. Hanpumep, 1Ar, 3Ca, 2B .

6. Halinnte cCOOTBETCTBUA:

1. I'maBHOE KBaHTOBOE YMCJIIO

2. OpOuTaabHOE KBAHTOBOE YHCIIO

3. MarHutHoe KBaHTOBOE YHCIIO

4. CrilnHOBOE KBaHTOBOE YHUCIIO

A)ml Byms C)n D)l E)s F)m

a) SHEPreTUYECKUil ypoBeHb 0) COOCTBEHHBIH MOMEHT KOJIMUYECTBA JIBUXKEHUS 3JIEKTPOHA

B) CpEIHEE PACCTOSHUE AJIEKTPOHA OT sJipa r) hopMa MEKTPOHHOTO 00JIaKa

1) IPOCTPAHCTBEHHAS OPUEHTAIUS 3JIEKTPOHHOTO 00J1aka

€) SHEPreTUYECKUM M0ypOBEHb

WucTpykuusa: B OTBETe yKaXUTe HOMepa M OyKBBI MPaBHWIIBHBIX OTBETOB 4YEpe3 3alsTyIo.
Hampuwmep, 1r, 3a, 21.

7. Halinnte COOTBETCTBUA:

1. punnun [Taynu 2. IIpaBuno Kneukosckoro 3. IlpaBuno Xynna 4. 3akon Mo3znu

a) DIIEKTPOHBI PACIIOIAraIOTCS Ha BBIPOXKACHHBIX aTOMHBIX OPOUTANSIX TaK, YTOOBI CyMMapHBIN
CIUH OBUT HAaNOOTBIIUM

6) B aTrome He MokeT ObITh IBYX 3JIEKTPOHOB C OJIMHAKOBBHIMU KBAaHTOBBIMU YHCIIAMU

B) 3amoJHEHUE DIIEKTPOHHBIX OpOHUTaIel POUCXOJUT COTIIACHO MPUHIIUITY HAUMEHBIIEH SHep-
TUH

NHcTpyKuus: 3aM0IHUTE TaOIHILY.

8. lna aroma c 3nmeKTpoHHON (opmynoi 1s22s22p4 BnumuTe B TaOIHIy 3HAYEHUS YETHIPEX
KBAaHTOBBIX YHCEIL:

DnexTpoHbl/KBaHTOBBIE UYKCIa 1 2 3 4 5 6 7 8

9. Ykaxure [UIs 3JeKTPOHHOH opmyiibl — 1522522p63s23p63d54s1

a) HOMep NePHoJIa;

0) rpymmy;

B) YHCJIO AJIEKTPOHOB;

I') IPOTOHOB

1) HEUTPOHOB

WHCTpyKIMA: B OTBETE NMEPEUUCTUTE OYKBBI B IPaBIIIBHOM MOPS/IKE Yepe3 3alATyIo.
10. PacnionoxuTe B MOpsI/IKE 3al0JHEHHS] aTOMHBIX OpOUTANIEH:

ayn=1,1=0
0)n=2,1=0
B)n=2,1=1
rn=3,1=0
mn=3,1=1
eyn=3,1=2
xK)n=4,1=0
3)n=4,1=

WNHcTpykuus: OTBET 3alUIINTE CBOUMH CIIOBAMU

11. 3anumure >MeKTPOHHYIO (GOPMYITY U TPaPUUIECKYIO JIEKTPOHHYIO (OPMYITY MOCIETHETO
HSHEPreTUYECKOr0 YPOBHS OJIOBA.

WNHcTpyKIns: B OTBETE YKaXKUTE OyKBBI TPAaBUIBLHBIX OTBETOB Uepe3 3amnaryio. Hampumep, a, B

12. Vkaxure, Kakue U3 CIEAYIOIINX YTBEPKACHHUM SIBISIOTCS BEPHBIMU?

a) HEKOTOPBIHN MEPHUO;] BKIFOYAET AIEMEHTBI MHOTHX TTOATPYIIIT;

0) KaKIBIH IEPUO COACPIKUT 00SI3aTENBHO S-, P- U d-2JIEMEHTHI,

B) MEPEXOHBIC DJIEMEHTHI PACTIONOKEHBI B MEPUOIUICCKON CUCTEME XUMHUYECKUX DJIEMEHTOB
MEX]Ty S- dJIeMEHTaMH (CJIeBa) U p-dJIEMEHTaMHU (CIIpaBa);

r) F-anemMeHTsl pacnosio’keHbl B MEPUOJIUYECKON CUCTEME XMMHUYECKUX AJIEMEHTOB MEXIY S-
arieMeHTamH (cieBa) u d-aJeMeHTaMu (crpaBa);

13. Ykaxure, Kakue u3 CICIYIOIMNX YTBEPKICHUHN SBIISIIOTCS BEPHBIMU?

a) aTOMBI IIEJIOYHBIX U IIEJTOYHO3EMENIbHBIX METAJNIOB UMEIOT 3JIEKTPOHBI Ha S-TI0TyPOBHE;
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0) B aroMax HEMETAJJIOB TOJIbKO OOJBIIUX TIEPHOJIOB HMMEIOTCA HE3aroIHEeHHbI d-
MOTYPOBCHB;

B) B aTOMax BceX OJarOpOJHBIX Ta30B UMEIOTCS 3aBEPIICHHBIE S- U P-TIOAYPOBHH;

I') BCE MEPEXOTHBIC 3JIEMEHTHI UMEIOT IEKTPOHBI Ha d- 1 f-moxypoBHe;

1) B aTOMax T'aJJOT€HOB 3aBepIIaeTcs 3anojaHeHne d-moaypoBHs.

14. Yxaxure, Kakue U3 CIEAyIOUINX YTBEPKACHUN ABISIOTCS BEPHBIMU?

a) aTOMBI BCEX 3JIEMEHTOB B IpejesiaX I1aBHOW U MOOOYHON MOArpYyMIbl UMEIOT OJUHAKOBOE
YKCJIO BHELIHUX JJIEKTPOHOB;

0) aTOMBI 3JIEMEHTOB OJHOTO MEepPHO/ia, OTHOCSIIMECS K IVIABHON U MOOOYHON MOATPYIIIE C OJ1-
HUM M TE€M K€ HOMEPOM TPYIIIIbI, UMEIOT OJIMHAKOBOE YMCIIO BAJIEHTHBIX AJIEKTPOHOB;

B) aTOMBbI BCEX DJIEMEHTOB IJIaBHOM (MM MOOOYHOI) MOArPYNIbl UMEIOT OJIMHAKOBOE YHCIIO
HECIIapEHHBIX AJIEKTPOHOB;

r) o0Ilee Yucio 3JEKTPOHOB B aTOME JAHHOIO 3JIEMEHTa PaBHO MOPSAKOBOMY HOMEpPY 3TOTrO
AJIEMEHTA B IEPUOANYECKON cUCTEME XUMHUUEeCKUX 3neMeHToB .M. Menneneena.

15. Ykaxure, Kakue U3 CICIYIOMMX YTBEPKACHUHN SBJISIIOTCS BEPHBIMU?

a) pajnyc 10 NepUoay YMEHbIIAETCs;

0) panuyc 1o nepuoay yBeJIM4UBaeTCs;

B) paJauyc IO NEePUOLy HE UBMEHSETCS;

T') paanyc 1o TPYIIe yMEHbIIAETCS;

1) paZinyc 10 TPYIIEe HE U3MEHSETCS;

€) paJnyc Mo TpyMIe YBEeIUIYNBaeTCs.

16. Ykaxure, Kakue U3 CIEAyIOUINX YTBEPKACHUN ABISIOTCS BEPHBIMU?

a) SHEPrUsl MOHU3AIIHMH T10 TIEPUOTY YMEHBIIIAETCS;

0) PHeprusi HOHU3AIMH 10 IEPUOJTy YBEITNIUBACTCS,

B) DHEPI'Hsl HOHU3ALIMHU TI0 IEPUOAY HE U3MEHSETCS;

T') DHEPTUsl MOHU3AIMH 110 TPYTIINE YMEHBIIACTCS;

1) SHEPTHUsl HOHU3AIMHU [0 TPYIIE HE U3MEHSIETCS,

€) SHEeprusi HOHU3ALMHU I10 TPYIIE YBEITUIUBAETCS.

17. Ykaxure, Kakue U3 CIeAYIOUINX YTBEPKACHUN SABISIOTCS BEPHBIMU?

a) CPOJCTBO K 3JIEKTPOHY I10 MEPUOY YMEHBIIAETCS;

0) CPOJICTBO K BJIEKTPOHY IO NEPUOJy YBETUYHUBACTCS;

B) CPOJICTBO K AJIEKTPOHY IO MEPUOLy HE UBMEHSETCS;

I') CPOJICTBO K JIEKTPOHY IO IPYTIE YMEHBIIAETCS;

1) CPOJCTBO K 3JIEKTPOHY I10 IPYIIIE HE U3MEHSETCS;

€) CPOJICTBO K AJIEKTPOHY IO IPYMIE YBEIUUNBACTCA.

KonTtposabHnas padora «Teopusi XHUMHYECKOI0 CTPOCHHSD)

1. Beraucnuts pazocts D0 mis csazeit K-Cl, Ca-Cl, Fe-Cl, Ge-Cl. Kakas u3 cBs3eii xapakre-
pHu3yeTcsi HanOOoJIbIICH CTENEHbI0O HOHHOCTU ?

2. Kakoii xapaktep nmeroT cBs3u B Mmojiekynax NCI3, CS2, CIF, CO2? Yka3atb ajsi KaKI0i u3
HUX HalpaBJIeHUE CMEIIeHUE 0O1IeH IIMeKTPOHHON Maphl.

3. CoctaBuTh BaJeHTHYIO cxeMmy Mosekyibl xyiopodopma CHCI3 u ykaszare: a) kakasi CBsI3b
HaunOoJee MoJisipHa; 0) B KAKOM HANPaBJICHUU CMEUICHO JIEKTPOHHOE 00J1aK0 ATO CBS3H.

4. Beruucnuth pazHocts 0 atomoB i cBsazeit H-O u O-1" (rne I' — Cl, Br, I) B coenunenusix
HOI' u onpenenuthb: a) Kakas U3 CBsI3€il B KaX/I0W MOJIEKyJe XapakTepusyercs OOJbIlel CTEeNeHbIO
MOHHOCTH; 0) KaKOB XapaKTep JMCCOLMALIMN MOJIEKYJI B BOAHOM PAacTBODE.

5. Kak m3menurcs nmpounocts cBsizu B psiny: HF — HCI — HBr — HI? Ykasare npuyuHbI 3THX
VW3MEHEHUH.

6. Onmcats ¢ nosumuii Meroaa BC snexTponHoe cTpoenue Monekyisl BFs u nona BF*-,

7. CpaBHHTH CITOCOOBI 00pa3oBaHUsI KOBAJICHTHBIX cBsizeil B moiekynax CHs, NHs u B mone
NHs+. Moryt nu cymectBoBath nonsl CHs+, NHs%+?

8. Onmcatp annexkTpoHHoe crpoenne MoJiekysl CO u CN ¢ nmo3unumii MetooB BC nu MO. Kakas
U3 MOJIEKYJI XapaKTepu3yeTcs 00JbIIeii KpaTHOCTHIO CBSI3U?

9. Jlmuna mumonst MoJieKyJibl (propoBomopona paBHa 4*10-11M. BeraucnuTe ee IUITOIBHBIN
MOMEHT.

10. Junonbnsiii MoMeHT MosieKybl HCN pasen 2,9D. Boluucnuth JJIMHY JUATIONA.
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11. Kakum tamom rubpuamnszanuu AO 6opa 1 a30Ta omuckIBacTCs 00pa3zoBaHue MOJIeKyJibl BF3
u NF3?

12. Yka3zarp tun rubpuamnzanuu AO kpemaus B mojekyiax SiH4 u SiF4. [TomsipHbl 111 3TH MO-
JIEKYJIbI?

13. Temneparypa miasneauss CaCl2 — 7800C, CbCI2 — 5600C; paguyc nona Ca2+ pasen 0,104
HM, HoHa Cb2+ - 0,099aM. OOBSICHUTH pa3audre TEMIIepaTyp TUIABICHUS.

14. OOBACHUTH C TO3UIUK TPEACTABICHUA O TOJSPU3ANMK HOHOB MEHBIIYI yCTOWYHUBOCTH
AuCl3 B cpaBuenun ¢ AuCl..

15. Ha3BaTh KOMILJIEKCHBIE COJIM U OMPEIEIIUTh CTEIIEHb OKHCIEHUSI KOMILIEKCOOOpa3oBaTels:
[PA(H20)(NH3)2C1]Cl1, [Co(H20)(NH3)4]CNBEr, [Co(NH3)5S0O4]NO03, [PA(NH3)3CI]CI,
K4[Fe(CN)6], (NH4)3[RhCl6], Na2[PdI4], K2[Pt(OH)5Cl], K2[Cu(CN)4]; HeiiTpanbHble:
[Cr(H20)4P0O4], [Cu(NH3)2(SCN)2],, [Rh(NH3)3(NO2)3], [Pt(NH3)2Cl4].

16. Hantucath KoOpAMHALMOHHBIE (DOPMYIIBI CIETYIOMNX KOMIUIEKCHBIX COSAMHEHMIA: a) TUIIH-
aHoapreHrat kanus;, 0) rekcanurpokobanpTar (III) xamus; B) xmopun rekcaammuaHukens (I11); r) rek-
carnanoxpomat (II1) marpus; x) 6pomun rekcaammunko6anbTa (II1); €) HuTpar nuakBaTeTpaaMMUH-
aukens (I1); k) TpudroporunpokcodepuiaT MarHus; HEUTpaJbHbIE: 3) TeTpaaMMHH(OCHATOXPOM; H)
JUAMMUHAUXJIOPOIUIATHHA; K) TPUAMMUHTPHUXJIOPOKOOABT; 1) TMaMMHHTETPAXJIOPOILIaTHHA.

17. Non [NiCl4]2- mapamarautes, a woH [Ni(CN)4]2- —nuamarauted. OnpeaeuTh TUIT TH-
opunuzanuu AO nona Ni2+ U IpOCTPaHCTBEHHYIO CTPYKTYPY KaKI0T0 KOMITJIEKCHOTO MOHA.

18. KakuMu MarHUTHBIME CBOMCTBaMu 00s1anaroT HoHEL: a) [Fe(CN)6]3- u 6) [Fe(CN)6]4-?

19. Kakue u3 nepeunciieHHbix HoHOB napamarHuTHbL: a) [Co(H20)5]2+; 6) [Co(H20)6]3+; B)
[FeF6]4-?

KountpoabHas padora «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCTMHEHUM U UX B3aUMOCBSI3bY
1. Peakuueit HeWTpanu3aiuu siBIseTCs

1. BaCO3 + 2HCI = BaCI2 + H20 + CO2

2. Ba(OH)2 + H2SO4 = BaS0O4 + 2H20

3. CaCl2 + Na2CO3 = CaCO3 + 2NaCl

4. 3NaOH + FeClI3 = Fe(OH)3 + 3NaCl

2. Peaknust rOpeHUs aMMHaKa

4ANH3(r) + 302(1) = 2N2(1) + 6H20(x) +Q

SIBJISIETCS pEAKIIUEI

1. COEIMHEHM S, KaTaJTUTUYECKOM, SHI0TEPMUUECKOMI

2. 3aMEIIEHUS, KATATUTHYECKON, SK30TEPMUUECKON

3. OKHCITUTENbHO-BOCCTAHOBUTEIbHOM, HEKATATUTUYECKOM, SK30TEPMUUECKOM
4, 0o0MeHa, HeKaTATUTHYECKOM, SHI0TEPMUUECKON

3. YCcTaHOBUTE COOTBETCTBUE MEXKIY PEarupyIOIIMMH BEIIECTBAMHU U MPOAYKTAMU X B3aUMO-
JIEUCTBUSL.

PEATMPYIOILIUE BEIIECTBA MMPOAYKTHI B3AUMOJIECTBUS
1)  SO2+H20 A.  CaSO3+H2
2)  SO3+H20 B.  CaSO3+H20
3)  SO2+Ca(OH)2 B.  CaSO4 +H2
4)  SO3+ Ca(OH)2 I.  CaSO4+H20
1. H2S03
E.  H2S04

4. Kakoe ypaBHEHHE peakIMu MOJTBEPKIAECT XapAKTEPHbIE CBOMCTBA BCEX KHUCIOTHBIX OKCH-
JoB?
CO2 + H20 + CaCO03 = Ca(HCO03)2
CO2 + 2NaOH = Na2C0O3 + H20
CO2 +2Mg =2MgO + C

4, CO2+C=2CO

5. YcTaHOBUTE COOTBETCTBHUE MCXKIOY Ha3BaHUAMHU OKCHUIOB U MEPEYHEM BEIICCTB, C KOTOPBIMU
OHHU MOI‘yT B3aHMOI[€fICTBOBaTL.

wnh e

Ha3zsanue okcumga BEIIECTBa
A. okcup yriepoaa (IV) 1) C, HNO3, Cu
b. okcua meau (1) 2) Al, Fe203, H20
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B. OKCH/T KaJIbIIUs 3) Mg, Ca(OH)2, H20
I. okcua yraepoxa (1) 4) NaOH, CI2, 02
5) FeO, CO2, H20
6) H20, Si02, H2SO4
6. Hanumure ypaBHEHHs peakiuii, ¢ MOMOIIBIO KOTOPBIX MOXHO OCYIIECTBUTH CIIEIYIOIINE
MpeBpalleHUS:
Fe —» FeCl— Fe(NO3)2 — FeoOz — FeCls — Fes[Fe(CN)s]s
7. Hanumure ypaBHEHMs peaklUil, ¢ IIOMOIIBIO KOTOPBIX MOKHO OCYLIECTBUTH CJIEIYIOLIUE
MpeBpaLCHHUS:
Cu — Cu(NO3)2 — Cu(OH)2 - X — Cu — CuSOa..
8. B nenouke npeBpanieHuii
FeClz — X1 — X2 —Fe(OH)3
BellecTBaMH «X1» U «X2» MOTYT ObITh COOTBETCTBEHHO
1. Fe2(SO4)3 u Fex03
2. FePOs u Fe304
3. Fe(NO3): u Fex03
4. Fe(OH)3 u Fex(SOa4)3

Duepzemuka xumuueckux npoyeccos. Xumuueckas KUHEmuKa

1. B cucreme, HaxosmIecs Y TTOCTOSSHHOM JaBJICHUH U TEMIEpaType, CaMOIPOU3BOIBLHO MOTYT
MPOTEKATh MPOIECCHI, TSI KOTOPBIX ...

1)AS<0 2)AH>0 3) AG>0 4)AG<0

2. B COOTBETCTBHHU C TEPMOXUMHUYECKHM ypaBHeHHeM peakinu CHA(r) +202(r) « CO2(r) +
2H20(r), ArH = - 802 x> st momydenust 500 kJ[>x TernaoTel HEOOXOAMMO CKEYb nutpa(oB)
(n.y.) metana: 1) 56 2)28 3)14 4)42

3. Eciin yBenmuunth naBnenue B 10 pas, To ckopocTsb npsimoit peakuuu H2(r) + Br2(r)«>2HBr(r), npu
YCIIOBUU €€ PJIEMEHTApHOCTH, YBETUUUTCA B pas.

1) 50 2)100 3)20 4)5

4. KonnyecTBeHHOE BIMSHUE TEMIEPaTypbl HA CKOPOCTh XUMUYECKOM peakIuy BbIpaxkaeTcs ... 1)
npaswioM Baut-T'odda 2) 3akoHOM AelcTBYIOIIMX Macc

3) 3akoHoM ['ecca 4) 3akoHom Payis

5. 1 ememenust paBHoBecust B cucteme MgO(t) + CO2(r) «» MgCO3(t), ArH < 0 B ctopoHy mpo-
JTYKTOB peakiui He0OOXOAUMO ...

1) [Tonusuts napnenne 2) [loHu3uTh TEMMIEPATYPY

3) Brectu karanuzarop 4) BBectu unrudutop

6. CocTosiHUE PAaBHOBECHUS XapaKTEPU3YyeTCsS PAaBEHCTBOM. ...

1) TemMmnepaTypsl IPOTYKTOB U MCXOJHBIX BEUIECTB 2) KOHLEHTPAIMHA MPOIYKTOB U UCXOHBIX Be-
IECTB 3) KOJTUYECTB BEUIECTB B CUCTEME
4) ckopocteit, MpsIMOTro 1 00pPaTHOTO MPOIECCOB

Pacmeoppor.
1. ®opmyna 115t HaX0XKIEHHUS MOJIIPHON KOHIIEHTPAIIMHA PACTBOPEHHOTO BEIIECTBA UMEET BU/L:
(BcTaBbTE hOpMYITY)

2. Nna npurotosnenus 2 1 0,1 M pactBopa NaOH tpebyercs I TUAPOKCUA HATPUS :1)
40 2) 8 3) 4 4) 10

3. JIyist IOBBINIEHNST TEMIIEpaTyphl KuneHns pactsopa Ha 1,04 °C, Heo6x01mMo, 9T00k KOHIIEHTPAIHS
pacTBOPEHHOTO B HEM HedNEKTpoauTa coctaBisia _ Monb/Kr (E H20 = 0,52 (rpan - kr)/moinb) : 1)
0,2 2)2 3)1 4) 0,1

4. CTeneHb 3EKTPOIIMTUYECKON JUCCOLMAIUN MOXKET IPUHUMATh 3HAUECHUS

Da>1ua=0 2y a>1luna<l

3 a<luma=1 4) a<luma=>0

5. XuMHUY€ECKOE B3aUMOJICHCTBUE BO3MOKHO MEXY BEIIECTBAMU
1) LiClu KOH 2) NH4Clu KOH 3) FeCI2 u KOH 4) NaCl u KOH
6. opMyIa coJii, He MOABEPTarOUIEHCs THIPOJIN3Y, UMEET BU/T

1) FeCI3  2) K2CO3 3) K2SO4  4)As2S3
Konmponvnasa paboma «Pacmeopur»
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1.Cxonbko rpaMMOB cyibuTa HaTpUs NOTpedyeTcs sl NpurotoBieHus Si 8% pacTBopa, TIOTHO-
cteio 1,075r/mn?

2.13 400r 50% pactBOpa cepHON KHMCIOTHI BbiapuBanueM yaanuiau 100r Bogsl. Yemy paBHa macco-
Basi J0JIs1 CEPHOM KHMCIIOTHI B OCTaBLIEMCSI pacTBOpe?

3.Haiitu Macchl BOJBI U MEIHOTO KYIOpOca, HEOOXOAUMBIE Ui MPUTOTOBJICHUS OJHOIO JIUTpa pac-
TBOpA, coaepxkamiero 8% 6e3Boauoit comu. IlnotHOCTE 8% pacTBopa cynbdara menu (II) paua 1,084
/ML

4.Kaxoii o6bemM 96% cepHOil KUCIOTHI (TNIOTHOCTBIO 1=1,84 T/MIT) M KaKyl0 Maccy BOJBI HY>KHO B3STh
quist npurotosiienust 100 M 15% pactBopa ceproit kuciotsl (r=1,10 r/m)?

5.Ckonbko rpaMMoB 30% pacTBopa MOBAapeHHON CONM HYXHO A00aBuUTh K 300 BOMBI, 4TOOBI TOTY-
yuth 10% pactBOp conu?

6.Haiitu maccy HuTpara HaTpus, Heooxoaumoro ais npurotosienus 300 mu 0,2 M pactBopa.
7.Cxonbpko TpaMMOB KapOoHaTa HaTpus comepxkurcs B S00 mut 0.25H pactBopa?

8.B kakoii macce adupa Hago pactBoputh 3,04r anmmuaa COHSNH2, 4To0bl OIyYuTh pacTBOp, MO-
JSIBHOCTH KOTOpoTo paBHa 0,3 MOJIB/KT?

9.I1pu KaKoil KOHIICHTPALIUU PACTBOPA CTETIEHb AUCCOLUAIMH a30TUCTON KUCIOTHI Oy et paBHa 0,2?
10.Beruncnuts konuenTpauuto H+, HSe- u Se2 — B 0.05M pactBope cesieHoBOgopoAa.

11.Beraucnuts npubnuxeHHoe 3HadyeHue aktuBHOoCcTU noHOB K+ u SO42 — B 0,01M pacTtBOpe Cyib-
dara kanus.

12.PactBopumocTs kapOoHata kanbuus npu 350C paBHa 6,9*10-5Moib/1. BeucIuTs Mpou3BeacHNE
pPacTBOPUMOCTH ITOH COJIH.

13.Haiitiu MOJISIpHYIO KOHIIEHTPAIIMIO MOHOB BOJIOPOJa B BOJHBIX PAacTBOPaxX, B KOTOPBIX KOHIIEHTpa-
1IMs TUAPOKCHI-UOHOB (B MOJIb/JT) cocTaBiser 3,2*10-6.

14.HaiiTi MOJISIPHYIO KOHIIEHTPAIHUIO THIPOKCUI-IOHOB B BOJHBIX PACTBOPAX, B KOTOPHIX KOHIICHTpPA-
1IMsI HOHOB BOAOPO/1a (B MOJIB/1T) cocTaBiseT 10-3.

15.Berancnuts pH pacTBOpoB, B KOTOPHIX KOHIICHTPALMs HOHOB BOIOpo/a (B MOJIb/i1) paBHa 8,1%10-3
16.Beraucinuts pH pacTBOpOB, B KOTOPBIX KOHIIEHTPAIUS THAPOKCHI-MOHOB (B MOJIB/11) paBHa 9,3%10-
9

17.0npenenuts pH pactBopa, B 11 koToporo cogepxutcs 0,1t rugpokcuna HaTpus. [ucconmaiuio
LIEJI0YH CUATATh MTOJTHOM.

18.Kakue u3 nepeuncneHHbIX cojeit moasepratorcs ruaponusy: NaCN, KNOs, NaNO2, NH4CH3COOQ,
CaClz, NaClO4, KHCOO, KBr? s kax1oi U3 THIPOIU3YIOMIMXCS COJICH HAIMUCATh ypaBHEHHE T'H/I-
poONu3a B MOHHO-MOJIEKYJIAPHO (popMe U yKa3aTh peakIMio BOJHOTO pacTBOpA.

Konmponsnaa paboma «OKuciumenbHo-60CCMAHOGUMENbHBIE PEAKYUUY
1.0OnpenenuTh CTENeHb OKUCICHHOCTH 3JIEMEHTOB B cleayromux coenuHeHusx: SOz, H2S, NaxSOs,
CS2, H2S04, As2Ss. KoCrOa, Cra203, Fe(Cr02)2, K2Cr07, Cra(SO4)s, Nas[Cr(OH)s].

2. 3aKOHYUTh YPAaBHEHUS PEaKIINA:

a) Mn(OH)2 + CI>+KOH = MnO; +

6) NO2+KMnO4 + H20 = KNOs +

B) KI + K2Cr,07 + H2SO4 = I +

r) Ni(OH)2 + NaClO + H20 =Ni(OH)z+

1) Zn + H3AsOz + H2SO4 = AsHs +

4. CoCTaBUTh CXEMBI JIBYX TaIbBAHUYCCKUX JJIEMEHTOB, B OJTHOM M3 KOTOPBIX MEIb CITy)KHJIa
OBI KaTo/IOM, a B IPyroM — aHo/IoM. HamucaTh ypaBHEHUS peakiivii, MPOUCXOISAIINUX MPU paboTe ITHUX
9JIEMEHTOB, W BEIYHUCITUTH 3HAYCHUS CTAaHIAPTHBIX 3. JI. C.
5. lanbBaHUYECKUI AIEMEHT COCTOUT U3 cepeOpsHOro 3IeKTpoja, MmorpykeHHoro B 1 M pactBop
AgNO3, u cTtanIapTHOrO BOJAOPOIHOTO AIeKTpoaa. HammcaTs ypaBHEHHS 3JICKTPOIHBIX MTPOIECCOB U
CYMMapHOU peakIuu, MPOUCXOIAIIeH nmpu padoTe aneMeHTa. Uemy paBHa ero 3.1.c.?
6. Yka3arb, B KAKOM HaIPaBJICHUU MOTYT CaMOIIPOHU3BOJILHO IMPOTEKATh CICAYIONINE PEaKIINu:

a) H,O2> + HOCI = HC1 + Oz + H20;

0) 2HIO3 + 5H20, = 1> + 50, + 6H0;

B)I2 + 5H202 = 2HIO3+4H>0.
7. HukeneBble MJIACTUHKH OMYIIEHBI B BOJHBIE PACTBOPHI IEPEUUCICHHBIX HUXKE coJieid. C KaKuMHU CO-
JISIMU HUKENb OyJIeT pearupoBaTh

a) MgSOa; 6) NaCl; B) CuSO4; 1) A1C13; 1) ZnCly; €) Pb(NO3)2?
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8. Hanncatp ypaBHEHHUS 37€KPOIHBIX MPOIECCOB, MPOTEKAIOLIUX MPH 3JIEKTPOIN3E BOJHBIX PACTBOPOB
BaCl2 u Pb(NO3)2 ¢ yroasHbIMHU 3JICKTPOIAMH.

9. CocTaBUThH CXEMBbI 3JEKTPOIM3a BOAHOIO pacTBOpa XJOpUJa IUHKA, €CIIM: a) aHOJ IMHKOBBIIA; O)
AHOJl YTOJIbHBIN.

10. CocTaBuTh CXEMBI AJIEKTPOJIM3a BOJHOTO pacTBopa Cyibdara Menu, €Ciu: a) aHOA MEIHBIN; 0)
AHOJl YTOJIbHBIN.

11. PacTBOp COAECPKUT MOHBI Fe+, Ag+, Bi+ u Pb%+ B 0MHAKOBOIA KOHIIEHTpanuu. B kakoi mocie-
JOBATEILHOCTU 3TU MOHBI OYAYT BBIACIATHCS MPH AJICKTPOJIM3E, €CITU HANPSHKCHHUE JTOCTATOYHO IS
BbIJIETICHHS JII000r0 MeTasia?

12. TIpu snexrponusze pactBopoB CuClz Ha aHozae Bbaenmioch 560 mi rasa (yciioBUS HOPMAJIbHBIE).

Haiitn Mmaccy Menu, BbIJIEIUBIICHCS HA KAaTOJIE.

6.2. HpI/IMepHLIe BOIIPOCHI U 3alaHUA / 3aJavum aJis HpOMeH(yTOqHOﬁ aTTeCTallumn

Taoauna 9 - [IpumepHbie TeopeTHYecKHe BONPOCHI M NMPAKTHYECKHE 3aIaHUs / 3a1a4U K

NPOMEKYTOUHOMY KOHTPOJIIO

Pa3nensl 1 TeMbl

[IpumepHBIe TEOpEeTHYECKHE BOIPOCH

ITpuMepHbIe TPAKTHYSCKHE 3aTaHUST
/ 3amaun

2 ceMecTp

OCHOBHBIE ITOHS-
TAA W 3aKOHBI
XUMHHA

1. OCHOBHBIE TTIOHATHSA XUMHHU: aTOM,
MOJIEKYJIa, XUMUYECKUI AJIEMEHT, BUIbI
XUMHUYECKHX (OPMYJI, OTHOCUTENbHAS
aTOMHAas ¥ MOJIEKYJISIpHAsi Macca, YKBH-
BaJICHT, MOJIb, MOJISIPHAsI Macca, SKBHUBa-
JICHTHAsl MOJISIPHAsI Macca, XUMUYECKHE
pEaKIuu U YPaBHEHHUS.

2. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHEI
XUMUU: 3aKOH COXpPaHEHUsI MacChl Be-
IIECTB, 3aKOH SKBHBAJICHTOB, 3aKOH
KpPaTHBIX OTHOIIEHHM, 3aKOH TIOCTOSIH-
CTBa COCTaBa, 3aKOH ABOTAJIpO U CIE/-
CTBUS U3 HETO.

3. Ctpoenue aToma: J0Ka3aTeIbCTBA
CJI0’KHOCTH CTPOEHHUS aToMa, MIaHeTap-
Has MOJICJIb CTPOCHUSI aTOMa, aTOMHBIE
CIIEKTpBI, MOcTynarsl bopa, 1BONCTBEH-
Hasl IPUPO/JIA MIEKTPOHA, TPUHITUT He-
omnpeneneHHoCcTH, ypaBHenue Llpenun-
repa.

4. AtomHBbIe OpOUTANH, KBAHTOBBIE
YuCIIa, MPUHIUIIBI 3aIT0THEHUST OpOuTa-
nel (MpUHLIMT MUHUMAIbHOM HEpTruH,
npuHumn 3anpera [laynm, npasuno ['ys-
na, nmpaBuiio KiieukoBCckoro), anex-
TPOHHBIE (POPMYJIBL.

1. TTouemy y amOMUHUS DHEPTHL
WOHM3AINH HIKE, YeM Y Maraus?

2. [Touemy cBoiicTBa d-31€MEHTOB
M3MCHSIOTCSI HE TaK pPE3KO, Kak
CBOMCTBA S- U P- 3JIEMEHTOB?

3. [Touemy paguyc 1Mo nepuoay OT
CKaHJUs 10 MEAW U3MEHSETCS He-
3HAYUTEIIHHO?

CrpoeHue Beme-
ctBa. OCHOBHBIE
KJIacChl  Heopra-
HUYECKUX COCIH-
HEHUI

5. Ileproaunueckas cucTemMa 3JIEMEHTOB
J.N. MenneneeBa u 3JEKTPOHHOE CTPOE-
Hue atoMa (popmynupoBka MeHieneesa,
coBpeMeHHasi (GOpMYJIHPOBKA, CTPYKTypa
NEPUOINYECKOI CUCTEMBI, (PU3UUECKHA
CMBICJI IOPSIIKOBOTO HOMEpA 3JIEMEHTAa,
CBSI3b MEXKIY IEKTPOHHBIM CTPOCHUEM
aTOMOB U TOJI0XEHHUEM JIEMEHTOB B Iie-
PHOINYECKON CUCTEME. )

6. Ileproyecky U HENEPUOANUECKH

1. Temmeparypa  mjaBJIeHUS
CaCl2 — 7800C, CbCI2 — 5600C;
paguyc unona Ca2+ pasen 0,104
HM, noHa Cb2+ - 0,099uMm. O0B-
SACHUTh pPa3IMuue TeMIepaTyp
IUIaBJICHHUS.

2. OOBSICHUTHh C TO3HUIUN TIpel-
CTaBJICHUH O MOJSAPU3ALUU HOHOB
MeHbIy10 yctodunBocTh AuCl3 B
cpaBHenuu ¢ AuCl..
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M3MEHSIOIINECS CBOMCTBA AJIEMEHTOB:
paanycbl aTOMOB, SHEPIHsl HOHU3ALIUH,
CPOACTBO K 3JIEKTPOHY, AJIEKTPOOTPHIIA-
TEJIbHOCTD.

7.Knaccudukamnuu 1 HOMEHKIJIaTypa He-
opranuyeckux BeuecTs. [Iporoautuye-
CKasl Teopusl KUCIIOT U OcHOBaHM bpeHn-
crena —Jloypu.

8. Xumuyeckas CBsI3b: ONpeIeICHUE U
XapaKTEPUCTUKU XUMUYECKON CBSI3U, OC-
HOBHBIE BUJIbI CBsA3€i. MeTO | BaJIEeHTHBIX
cBsizeil. OOMEHHBIH ¥ JOHOPHO-
aKLIETITOPHBIM MEeXaHU3M 00pa30BaHUS
KOBaJICHTHOM cBsi3u. CBOMCTBA KOBa-
JICHTHOM CBSI3U, THOPUANU3ALIMS AaTOMHBIX
opOutaneit. [lonsspHOCTH CBsI3€H U MOJIe-
Ky

9. MexMOoIIeKyJIIpHbIE B3aUMOICHCTBHUS:
OpPHEHTAIIMOHHOE, UHIYKIIMOHHOE, JHC-
MIEPCUOHHOE B3aUMOJICHCTBUS, CHUJIIBI OT-
TaJIKUBaHUS U CYMMapHOE B3aUMO/ICH-
cTBue. BomopoaHas cBA3b.

3. Ha3BaTh KOMIIJIEKCHBIE COTH U
OTPENIEUTh CTENEHb OKHCICHHS
KOMILJIEKCOOOpa30BaTes:
[PA(H20)(NH3)2C1]Cl1,
[Co(H20)(NH3)4]CNBEr,
[Co(NH3)5SO4]N03,
[PA(NH3)3CIICI, KA4[Fe(CN)6],
(NH4)3[RNhCI6], Na2[Pdl4],
K2[Pt(OH)5CI], K2[Cu(CN)4];
Hedtpanbabie:  [Cr(H20)4PO4],
[Cu(NH3)2(SCN)2],,
[Rh(NH3)3(NO2)3],
[Pt(NH3)2ClI4].

4. Hamucatb KOOpIMHALIMOHHBIE
bopMyIIbl  CHEAYIOIIUX  KOM-
TUIEKCHBIX COCIMHEHHI: a) TUIH-
aHoapreHTaT Kanus, O0) TeKca-
HutpokooOansTaT (III) xanus; B)
xyopua rekcaammuHHukens (11);
r) reKcalaHoxpomar (II1)
HaTpus; 1) OpoMuj reKkcaaMMHUH-
kobanbta (III); €) HuTpaT quaksa-
terpaammubnaukens (II); k) tpu-
dToporuapokcodepwiIaT  Mar-
HUS; HEUTpalbHBIC: 3) TETpaaM-
MUH(OC(HATOXpOM; M) AHMAMMUH-
JTUXJIOPOIUIaTUHA; K) TPHUAMMHH-
TPUXJIOPOKOOANbT; JI) JUAMMHH-
TETPaXJIOPOIJIaTHHA.

XUMHUYECKUN
rporecc.

10 OcHOBBI XUMHYECKON TEPMOIUHAMU-
KH: IPEIMET XUMHUYECKON TEpMOINHA-
MUKH, OCHOBHBIE MTOHATHS (CUCTEMA, T1a-
paMeTpel COCTOSIHUSA, TEPMOJAMHAMUYE-
ckue (PyHKIUU, SHEPTUs CUCTEMBI, TEIl-
J0Ta 1 paboTta, TEPMOIUHAMHYECKHUE
MIPOIIECCHI).

11. IlepBbIii 3aKOH TEPMOAUHAMUKH, dH-
Tanbnus. TermnoBoi 3pPexT XuMUIECKUX
peakuuii. TepmMoxumMuueckue ypaBHEHUS.
OHTanbnus (Teriora) oOpa3oBaHus U
CrOpaHHsL.

12. OcHOBHOM 3aKOH TEPMOXHMHH U
ciencTBus u3 Hero. KanopuitHOCTh nu-
. BTopoit 3aKk0oH TepMOJMHAMUKH. JH-
TPOIHUA U €€ U3MEHEHHUS ITPU PA3JINYHbIX
nporeccax. Jueprusi [ mo66ca u Hampas-
JIEHHOCTb XMMHUUYECKUX PEaKLIUM.

13. KomminekcHble COeTMHEHUS: JOHOP-
HO-aKILIENITOPHBII MEXaHU3M, KOMILIEK-
coo0pazoBareiu, JUraHbl, CTPYKTypa 1
CBOMCTBA KOMIUIEKCHBIX COCIMHECHMUIA.
KoHcTanTa HECTOWKOCTH.

14. Xummnueckast KHHETHKA: CKOPOCTb XH-
MUYECKOU PEAKIUH, 3aBUCUMOCTb CKOPO-
CTH PEaKIUU OT Pa3INUHBIX (PaKTOpPOB,
NOPSIOK M MOJIEKYJISIPHOCTb PEAKLIH,

1.Ecnu yBenuuuts nasinenue B 10
pa3, TO CKOpPOCTb MPSIMOI peak-
uu H2(r) + Br2(r)«2HBr(1),
IIPY YCIIOBUU €€ 3JIEMEHTAPHOCTH,
YBEIMUUTCA B pas.

2. KonnuecTBeHHOE BIUSTHUE
TEMIIEPATypPbl HA CKOPOCTh XUMHU-
YECKOW pEaKIUy BBIpAXKAeTCs ...
1) npaBusiom Bant-Todda 2)
3aKOHOM JIEHCTBYIOLINX MaccC

3) 3akoHoM ['ecca 4) 3axoHOM
Paynsa
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KaTaJIu3 U €ro TUIIBI.

15. Xumnueckoe paBHOBECUE, KOHCTAHTA
XMMHYECKOTO PABHOBECHUS, CMEILICHUE
paBHoBecus, npuHuui Jle [latense.

3 cemecTp

PacTtBOpBI 16.PacTtBOpHBI: ciocoOBI BeIpakeHUst KOH- | 1.HaliTu MoJIsipHYI0 KOHIIEHTpa-
[EHTpaUi pacTBOPOB, PUIUKO- M0 MOHOB BOJOpPOJa B BOIHBIX
XUMHYECKHE CBOMCTBA pa30aBICHHBIX pacTBopax, B KOTOPBIX KOHIICH-
pacTBOPOB HEANEKTPOIUTOB (OCMOC, [aB- | Tpauust  TUAPOKCUA-HUOHOB (B
JICHWE TIapa HaJl paCTBOPOM, TEMIIepaTy- | MoJib/l1) coctapiser 3,2*10-6.
pBI KHIICHUS U 3aMep3aHusi, pacTBopeHue | 2.HailTu MOJSpHYIO KOHIICHTpa-
ra3oB B JKUJKOCTSIX, IKCTpakius). Kpuo- | U0 rUApOKCUA-UOHOB B BOJHBIX
CKOTHSA U 30YITHMOCKOMHSL. pacTBOpax, B KOTOPBIX KOHIICH-
17.PacTBOpBI 251eKTpOIUTOB. Teopust Tpals HWOHOB Bojopona (B
AIIEKTPOJIMTUICCKON JUCCOIUAIINH, Ca- | MOJIb/T) coctasisier 10-3.
Oble ¥ CUIIbHBIC AIEKTPONIUTHI, Juccouu- | 3.Beruncnute pH pacTBOpOB, B
alys BOJIbI, HOHHOE MPOU3BEACHUE BOJIBI, | KOTOPBIX KOHIIEHTpAIUsl HOHOB
BOJIOPOJHBIN MTOKA3aTENb. Bojopoga (B MOINB/I) paBHA
18.OcHOBHBIE TUITBI XUMUYECKHX PEaK- 8,1*10-3
[ B pacTBOpax: peakius TUApOIn3a, 4 Bpruucnute pH pactBOpOB, B
HEUTpaNM3aliy, OCAKICHUS U PACTBOPE- | KOTOPBIX KOHIICHTPALMs THUIPOK-
Hus. KucinotHo-ocHOBHBIE OyepHbIe CUI-MOHOB (B MOJIB/JI) paBHa
CHUCTEMEL. 9,3*10-9
19.Cunbnslie anektponutsl. [Ipoussene- | 5.0mpenenuts pH pactBopa, B 11
HUE PaCTBOPUMOCTH. koToporo coxaepxurcsa 0,1t rua-
20. Iucnepcusie cucteMbl. Kommonansie | pokcuaa HaTpus. Jluccorumarnuio
pPacTBOPBI, PACTBOPHI BEICOKOMOJIEKYJISIP- | LIEJIOYH CYUTATH MOJIHOM.
HBIX COCIMHEHUM. 6.Hamucath ypaBHEHHS 3JIEKPO/I-
21.Penokc-mporieccsl: CTENEeHb OKHUCIIe- HBIX IIPOLIECCOB, MPOTEKAOIINX
HUS, OTJIMYME OT BaJICHTHOCTH; Ba)KHEH- | IPU DJIEKTPOJIM3€ BOAHBIX pac-
IIMe OKUCITUTEIN U BOCCTAHOBHUTENH, TH- | TBOpoB BaClo u Pb(NO3)2 ¢
Il OKUCJIUTEIIHO- BOCCTAHOBUTENBHBIX | YTOJBHBIMU SJIEKTPOJIAMH.
peaxiuii, MeToIbl cocTaBieHus ypaBHe- | 7. COCTaBUTh CXEMBbI DJIEKTPOIU3a
HUM OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX | BOJHOIO pacTBOpa XJOpuia LHH-
peakiuii. Ka, €CH: a) aHOJ| IMHKOBBIH; O)
22. DnexTpoAHble oTeHuanbl. Psn aHOJ1 yTOJIbHBIM.
HanpspkeHui MetaiuioB. OxucnutenbHo- | 8. COCTaBUTH CXEMBI SJIEKTPOIN3a
BOCCTAHOBUTEJIbHbBIE TTOTEHIIUAIBI U BOJHOI'O pacTBopa cyib(dara me-
ompejieNieHue HAPaBICHUS OKUCIUTENb- | AW, €CIH: a) aHOJ MEJHBIH; O0)
HO- BOCCTAHOBUTEJIbHBIX MPOLIECCOB. aHO/J| YTOJIbHBIM.
["anpBaHWYECKUE DTIEMEHTHI.
23. DneKkTponu3. 3aKOHBI AIEKTPOIIU3A.
Koppo3zus metamioB, 6HOKOppO3Hs U
CIOCOOBI 3aIUTH METAJUIOB OT KOPPO-
3UH.

Xumusa dneMeH- | 24.Dduszndeckue U XUMU4eckue cBoiictea | Muousudyanvnoe 3adanue «P-

TOB METAJIJIOB. anemenmut 1A- zpynnory

25.Xumuueckue U (pu3nueckue cBoiicTBa
S-METAJIJIOB.

26.Xumuueckue U (pu3nueckue cBoiicTBa
p-METaJIOB.

277.OCHOBHBIEC 3aKOHOMEPHOCTH XUMHUHU
d-anemeHTOB.

28.Xumudeckue u GU3NIeCKre CBOMCTBA
d-anementoB IV-VIII rpynn nepuoanye-
CKOM CHCTEMBI.

1.00BsicHUTE 3aKOHOMEPHOCTH
M3MEHEHMs BETMYUH NOHU3AIIU-
OHHBIX TIOTCHIIMAJIOB, CPOACTBA K
AIIEKTPOHY U 3JIEKTPOOTpHUIIa-
TEIbHOCTH aTOMOB P-3JIEMEHTOB
VI rpynmsr.

2.Kax MOXHO MOIY4YUTh CEPY U3
nuokcuna cepsl? U3 cepoBoaopo-
na?
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29.Xumudeckue 1 GU3NIEeCKUEe CBOMCTBA
d-anemenToB I-11 rpynn neproandeckoit
CHUCTEMBI.

30.CBoiicTBa M pacpOCTPAaHEHHOCTh
HeMeTasuioB. Bonopon.

31 Xumuueckue u pusnyeckre cBOMcTBa
sneMeHToB [VA rpynmsl neproanye-
CKOU CHCTEMBI.

32.XumMuueckue u pu3nYecKue CBOWCTBA
251EMEHTOB VA rpynisl eprUOIU4ECKON
CHUCTEMBI.

33.Xumuueckue u (pusnyeckre CBOMCTBa
sneMeHToB VIA rpymnmsl nepuoanye-
CKOU CHCTEMBI.

34 Xumuueckue u pU3NIECKre CBOWCTBA
anemenToB VIIA rpymnmsl nepuoanye-
CKOM CUCTEMBI.

35.JlanTaHUaBI 1 AKTUHUIEL.
36.0OCHOBHBIE METO/IbI CUHTE3a U OUHCT-
KM HEOPTaHHUYECKUX COCIUHEHUH.

3.3aKoHYUTE ypaBHEHUS PEAKIIUM:
Na2S203
+ Cl2 + H20 —
HI +
H2SO4) —
4.Brruucnure pH pactBopa, mo-
JYYCHHOTO MPHIIUBAHUEM K 5 T
BoabI 3,3 mi1 96 %-oro (p = 1,84
I/MJ1 ) pacTBOpa CEPHOM KHUCIIOTHI.
5.Buecennas B naboparoputo O0y-
Mara, poIUTaHHAasE PACTBOPOM
aleraTa CBUHIIA, Yepe3 HEKOTOPOe
BpeMs YepHEET, O HATUYUHU KaKO-
ro rasa B JJabOpaTOpUH 3TO CBU-
JIETEeNIbCTBYET?

Hnousuoyanvnoe 3adanue «P-
anemenmol \/A- cpynnui»
1.JlaiiTe 00Ty 0 XapaKTepUCTH-
Ky p-3JIEMEHTOB V I'pyIIbI IIe-
PUOAMYECKON CHCTEMBI Ha OCHO-
BAHUU AIEKTPOHHOTO CTPOECHUS
UX aTOMOB.
2.Kakue paBHOBECHBIE CUCTEMBbI
CYIIECTBYIOT B BOJHOM PacTBOpE
aMMHaKa, U KaK OHU CMEIIalTCs
MIPU HarpeBaHUM PacTBOPA, MPHU
J00aBIEHUU KUCTIOT, IIeJ0Yeil,
NOHOB-
KoMIIekcoobpazoBareneii? Ot-
HOCHUTCS JIN pacTBOp aMMHaKa K
CUJIBHBIM UJIU CJIa0bIM OCHOBA-
HUSM?
3.0nummuTe CTpOCHUE OKCHIA
docdopa (III). YpaBHeHussMu pe-
aKUU{ TOKa)KUTE, KaK TOT OKCHUJ
B3aMMO/ICHCTBYET: a) ¢ BOJIOM U
pacTBOpaMH IIe04ei nmpu 0ObIY-
HOU Temrieparype; 0) ¢ ropsueit
BOJIOH, B pe3ysbTare 4ero oopa-
3yeres ¢pochun u GochopHast
KHCIIOTA.
4.3axoHUNTE ypaBHEHUS PEAKIIMI:

PoH4 +

K2Cr07 + H2SO4 —
NaNO, +
Kl + HSO4 —

S.Halinute KOHUEHTpALMIO HOHOB
BOJIOPOJia B pacTBOpPax OJAHOOC-
HOBHBIX CHJIBHBIX KHCJIOT, €CIIU
UX MOJISIpHAsl KOHLIEHTpALUs O~
HakoBa u paBHa 0,01 M.

Hnoueuoyanvnoe 3adanue «P-
anemenmut 11 A- zpynnory
1. Hanmmmre snektpoHHbIe hop-
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MYJIbl aTOMOB IraJIOT€HOB B HOP-
MaJbHOM U BO30YKJICHHOM CO-
crosausx. [louemy xop, 6pom u
MO/ MPOSIBIISIIOT COCTOSTHUSL OKHC-
neHus ot -1 7o +7, a ¢Top TOIBKO
-1?
2. C KakuMu MeTaJuIaMH MOXKET
pearupoBath XJIOPOBOAOPOIHAS
kucinora? IIpuBenure npumepsl.
3. Beruucaure pH 0,1 M pactso-
poB HF, HCI, HBr, HI. HyxHo nu
JUISl TIOJTy4EeHMsI OTBETa 4 OTIEIb-
HBIX pacuera?
4.3akoHUNTE ypaBHEHUS PEAKIIMIL:

Ba(OH):
+ C|2 —

KCIOz +
S —
5. Ilouemy [1s OydEeHUS XJI0pa
UCIOJIb3YIOT KOHIEHTPUPOBAH-
HYIO COJISIHYIO KUCJIOTY U TBEp-
JIbI epMaHranat Kausi? MoxHO
JIM UCIIOJIB30BATh JIsI 3TOU 1eJIH
pacTBOPHI COJISTHOM KUCIOTBI U
nepmanranara? Hanumure ypas-
HEHHUsI pEeaKIUil.

Huousuodyanvnoe 3adanue  «S-
,d-, f- anemenmory
1. Ykaxure pa3nuuue B CTPOCHUU
aTOMOB THTaHa U repmanus. Kak
3TO BIUSIET HA XapaKTep UX OKCH-
JIOB Y TUAPOKCUAOB?
2.Kakue peakiuu MpoTeKaroT Npu
JIEUCTBUU HA KPUCTAJUTUYECKHUI
NepMaHraHaT KaJus: a) KOHIIEH-
TpupoBaHHoi H2SO4; 6) KoHLIEH-
tpupoBannoii HCI; B) mpu Harpe-
BaHUU?
3.Hanummure hopmyisl Kom-
IUIEKCHBIX COEAMHEHMHN XKelle3a:
rexcanuanodeppara (I1) kanus u
rekcauuanodeppata (I1I) kanus u
pacnpezienuTe 3JeKTPOHbBI aToMa
JKeJe3a 110 KBaHTOBBIM sueiikaM
pu 00pa30BaHUU KOMILIEKCOB.
Kakue 13 3Tux coeAMHEeHnN sAB-
JISIFOTCS] TapaMarHUTHBIMU ?
4.Kak 1 nouemy U3MeHseTcs Tep-
MUYecKasi yCTOMUYUBOCTb U KHC-
JIOTHO-OCHOBHBIE CBOIICTBA TH/I-
poxcuaoB B psay: Zn(OH)2 —
Cd(OH)2 — Hg(OH),?
5.3aKoHYMTE ypaBHEHUS PEAKIIUM:
Cu(NO:s)2
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KMnOQOg4 +
MnSQO4 + H2O — MnO2+ ...

Cocrasutens: MBanos ®.U. — n.x.1H., npodeccop kadenpst EJ]
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(pamunus, unuyuanst u dorxcrocms npenodasamens (eii))




