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Jluer BHecenust usMeHenuid B PI1T

PITJI 51.0.12.02 O61masi 1 HeopraHuvecKasi XUMHUA

CBenennst 00 yTBepKIeHUH:

YTBepkaeHa Yu€HbIM COBETOM (hakyIbTeTa

(mporokon Yuénoro coeta (pakysbrera Ne 6a ot 12.03.2020)

Ha 2020 rox Habopa

OnoOpena Ha 3aceJaHuy METOANYECKON KOMUCCUU

(IpoTOKOJ MeTOIUUECKOM Komuccuu dakyabTera Ne 5 ot 27.02.2020)
Onobpena Ha 3acenanuu kapeaps EJ]

(mporokoa Ne 6 or 20.02.2020) _H.H. MuxaiinoBa

(noonuco)

YTBepkaeHa Yu€HbIM COBETOM (aKyIbTeTa

(mporokon Yuénoro cosera (akynpteta Ne 6a ot 11.03.2021)

Ha 2020 rox Habopa

Opno6peHa Ha 3acelaHUU METOINYECKO KOMUCCUU

(mpotokon Meronnueckoil komuccuu ¢akynbrera Ne 3 ot 25.02.2021)
Onobpena Ha 3acenanuu kadeapsl EJI

(mpotokon Ne 6 ot 17.02.2021) _A.I". XKyxoBa

YTBepkaeHa Yu€HbIM COBETOM (aKyIbTeTa

(mporokon Yuénoro cosera (akynabTera Ne 8 ot 15.03.2022)

Ha 2020 rox Habopa

Onobpena Ha 3aceJaHUH METOANYECKONH KOMUCCUH

(mpotokon Meronuueckoil komuccuu ¢akynbrera Ne 3 ot 28.02.2022)
Opnobpena Ha 3acenanuu Kadeapsl EJ]

(mporokon Ne 6 ot 16.02.2022) A.T". XKyxkoBa

VYr1BepxkaeHa Y4u€HbIM COBETOM (aKybTeTa

(mpotokon YuéHoro coBera akyiabrera Ne 7 ot 16.03.2023)

Ha 2020 rox Habopa

Onobpena Ha 3aceJaHUH METOANYECKONH KOMUCCUH

(mpoTokon MeToarYecKoi komuccuu Gakynprera Ne 3 ot 17.02.2023)
Onobpena Ha 3acenanuu Kadeapsl EJ]

(mpotokon Ne 6 ot 26.01.2023) _A.T". XKXykosa
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1.1leab AMCHMNIMHBI.
B pe3ynbrare ocBOeHUS JAHHON NUCHUIUTHHBI Y 00YYaroIIerocs JOHKHBI OBITH CPOPMUPOBAHEI
KOMITETCHIIMM OCHOBHOM Npo(deccroHanbHOi 00pa3oBaTeIbHOM MPOrpaMMbl OakajiaBpuara.
OIIK-8
®opmupyemMble KOMIIETEHIIUH
Tabnuna 1 - @opmupyeMble TUCHIUILIMHON KOMIIETEHIIUN

Haumenosanue BUJA | HauMeHOBaHHE KaTero- Kon v Ha3BaHMe KOMIIETEHIINH
KOMIIETCHIINHN (vHusep- _
canvHas, obwenpogheccuo- pun  (rpymnmsr) - Komme

HANbHASL, npogeccuonanvbhas)

TEHINH

obmenpodeccruonanbHas

Hayunsle OCHOBBHI mena-
TOTMYECKON  JIeATENBHO-

CTH

OIIK-8. CriocobeH ocymuiecTBIsATh Meaaro-
THYECKYIO JeSITeIBbHOCTh HAa OCHOBE CIIe-
MUAJIbHBIX HAYYHBIX 3HAHUU

NHaukaTopsl 10CTHKEHUS KOMIIeTeH M
Tabnua 2 — UnaukaTopsl JOCTHKEHUS] KOMIIETEHIUH, (OpMUpyeMble AUCIUILITMHON

Kox u Ha3Banue xKoMIeTeH-

Nunukaropel JTOCTHI)KCHHUS

JIMCUMIUIMHBL U TPAaKTUKU, POPMH-

JAN5051 kommetrennuu mo OITOIT pytomue kommnereHiuo OINOTT
OIIK-8. Cmnocoben ocy- | OIIK-8.1 Ilpumensier cne- |b1.0.10.01 Lutonorust ¢ ocHoBamu
IIECTBIATE nejaroruye- | yUajabHbIC HAYYHbIC 3HAHUS TUCTOJIOTHH U SMOPHOJIOTHH.

CKYIO JIESITEJIbHOCTh Ha OC-
HOBE CIICLIMAJIBHBIX Hay4-
HBIX 3HAHUU.

IpeMETHO 001acTH B reaa-
TOrMYeCKOM 1eATeIbHOCTH 110
pO(UITIO TOATOTOBKH.
OIIK-8.2 Bnageetr MmeTomaMu
HAYYHOTO MCCIIEIOBAHUS B
npeaMeTHON o01acTu

b1.0.10.02 3oomorus.

b1.0.10.03 boranuka ¢ OCHOBaMH
MUKpPOOUOJIOTHA W (DPU3HOJIOTHH
pacTeHuil.

b1.0.10.04 Anaromust yenoBeKa.
b1.0.10.05 OOwias 3ko0rus
b1.0.10.06 ®usuosorus uenoBeka
1 )KMBOTHBIX

b1.0.10.07 buoxumus

b51.0.10.08 MonexynspHas Ouoso-
TSl ¥ TCHETHKA

b51.0.10.09 Teopus 3Bonronnn
b1.0.11.01 OcHOBBI CTEXHOMETPUH
U XUMHUYECKOTO IKCTIEpUMEHTA
b1.0.11.02 O0mas u HeopraHm-
yeckasi XMMHA

b1.0.11.03 Opranuyeckas XuMus 1
OCHOBBI CYIPAMOJEKYIIPHOU XU-
MU

b1.0.11.04 ®usuyeckas U KOIO-
WTHAS XUMUS

b1.0.11.05 Ananutruueckast XuMHst
b1.0.11.06 OcHOBBI MHHEPATOTHH
U KPUCTAIUIOXUMHH

b1.0.11.07 IlpukinanHas XxuMus u
OpTaHUYECKHU CHHTE3

b1.0.11.08 Xwumus BbBICOKOMOJIE-
KYJISIPHBIX CO€TUHEHUI

b2.0.01(Y) VYueOHas npakTHKa.
O3HakOMUTENbHAS MTPAKTUKA
b2.0.02(Y) VYwueOHas mnpakTHKa.
TexHoMOrMYeCKas MpakTHUKa
b2.0.03(Y) VYwueOHas mpaKTHKa.
[TpoekTHO-TeXHOMOTHYEeCKasT TPaK-
THKa

Bb2.0.04(I1) [IpousBoacTBeHHAS
npaktuka. Ilemarormyeckas mpak-

THUKa




Kon m Ba3sBaHme xKoMIleTeH-

JA05 051

Nunukaropel
xommerenmnuu mo OIIOI1

JOCTHIKCHU S

JUCHUIIIMHBL U IPaKTHKH, GOpMU-
pytoumue komnerenuuo OITOIT

OT/.02 Pusznonorus >KUBLIX CH-
cTeM

3HaHusl, yMeHusl, HaBbIKH (3YB) nmo nucuuniune
Tabnuua 3 — 3uanusi, yMeHHUs, HABBIKU, POPMUPYEMBIE TUCIUIITMHON

Kon n nHa3Banme xomie-
TEHIIUU

NHaukaTopbl  TOCTHIKEHUS
KOMIIETCHIIMH, 3aKperIeH-
HbIE 34 JUCLHUILINHON

3Hanus, ymenus, HaBblku (3YB), dop-
MUPYEMBbIC JUCIUILTAHOM

OIIK-8. Cmocoben ocy-
LIECTBIATh IIE€Jaroruye-
CKYIO0 J€ATEIbHOCTh Ha
OCHOBE CIeIUAJIbHBIX
Hay4HbIX 3HAHUM.

OIIK-8.1 Ilpumenser cme-
[MaJIbHBIC HAYYHBIC 3HAHUS
npeaMeTHOH 001acTH B I1e-
JIaTOTMYECKOM JeaTeNIbHO-
CTH [0 TIPOQHIIIO TOATO0-
TOBKH.

OIIK-8.2 Bnaneer MeTona-
MH Hay4YHOT'O UCCJIEJOBAHHS
B IIPEAMETHOM 001acTH

3HaTh!

- HayuyHoe copep:kaHue U COBPEMEH-
HO€ COCTOSIHHE TpeAMETHOH obiacTu
«XuUMHsD», JIekKalIee B OCHOBE COJEp-
KaHUA ~ TIPErnoJaBaeMoro  y4eOHOTro
npeaMera.

- Meroasl mpoBeneHUs HAYYHOIO HC-
ClIeIOBaHUsl B MPEAMETHON obnacTtu
«XUMHAY.

Ymern:

- Hcnonb3oBaTh Hay4Hble 3HaHUSA
npeaMeTHo obrmactu «XUMHS » B Iie-
JTarOrMYeCKOi AESITeNbHOCTH 10 IpO-
(b0 MOArOTOBKH.

- llpumeHATH HaydHBIC 3HAHUS TIpeEN-
METHBIX 00JIacTel MpH pa3paboTke 00-
pa3oBaTeNbHbIX MporpammMm, padouyux
IporpaMM yueOHBIX IPEMETOB, KypcoB
BHEYPOUYHOH JAESATEIBHOCTH.

- Pemate HayuHO-HCCIIEOBaTENbCKUE
3aaud MeAarornyeckoi JesiTeIbHOCTH
no mpopwio MOArOTOBKM Ha OCHOBE
CHeHaTbHBIX HAYYHBIX 3HAHHH.
Baagern:

- Cnocobamu noxy4yeHust nHGopMaluu
O COBPEMEHHOM COCTOSHUM Hay4YHBIX
WCCJIEIOBAaHUI B TIPEIMETHOU 00JacTH
«XUMHUAY.

- Criocobamu MpUMEHEHUs pe3ybTaToB
COBPEMEHHBIX HAy4YHBIX HCCIEIOBaHUN
MpeIMeTHOW 00/acTH «XUMUS» B Ie-
JTaTOTMYECKON AESITENbHOCTH IO IIpO-
(b0 MOATrOTOBKH.

- Cnocobamu 000OCHOBaHMSI W TIpe.-
CTaBJICHUS PE3yJbTATOB HAYYHOTO HC-
CJIEZIOBAHUS MO MPO(UITIO MOATOTOBKH.

2 O0béM ¥ TPYI0EMKOCTH TUCHHUILVINHBI 110 BUAAM y4eOHbIX 3aHATHI. POpMBI POMEKY-

TOYHOM ATTECTALIUMU.

Tabauma 4 — O0beM U TPYAOEMKOCTh NUCHHUIUIMHBI 0 BUJAM Y4eOHBIX 3aHATUN

OO6miast TPyI0OEMKOCTh | BUJIBI yu4eOHOU pabOThI 1O JHC-

IIUITHHE, IPOBOUMEBIE B pa3HbIX (hopmax

O0BEM yacoB 1o ¢op-
MaM o0ydeHust

(0]02]0)
1 O6miast TPy I0€MKOCTh AUCITUTITMHBI 288
2 KonrakTHas pabora oOyyaromMxcsi ¢ HpernojaBaTeieM 84

(o Bu1aM y4eOHBIX 3aHATHI) (BCETO)

5




AynauTtopHas paboTa (Bcero):

84

B TOM YHCIJIC:

JICKIINU

32

IMPAKTUYCCKUE 3aHATHUA, CCMUHAPbI

IIPaKTUKYMBbI

JabopaToOpHbBIE PAOOTHI

52

B UHTEPAKTHBHOU (hopme

B QJICKTPOHHOU (hopme

Bneaynuropnas padota (Bcero):

B TOM 4HCIE, MHAWBHIyallbHas paborta oOyuaro-
LIMXCS C NIPENOJaBaTesIeM

HOJrOTOBKA KYPCOBOW pabOThI /KOHTAKTHAs paboTa

[PYINIOBasi, HMHAUBUAyalbHAs KOHCYJIbTALMSA U
WHBbIE BHUJIbI YYeOHOM NEATENbHOCTH, IMpeaycMaTpuBa-
IOIIE TPYIIOBYIO WM WHANBHIYaJIbHYIO paboTy 00y-
YAIOUIMXCS C MPET0/IABATEIIEM)

TBOp4YecKas pabora (3cce)

3 CamocrositenpHas pabora o0yJaromuxcs (Bcero)

132

4 TIpomexxyTo4Hast arTecTalus o0yyaroerocs

Ok3amen — 1 kypc 2 cemectp 364
Ox3aMeH — 2 kypc 3 cemectp 364

3. Y4eOHO-TeMaTHYeCKUI IJIAH U COAepPKaHue JTUCIHUIIIAHBI.

3.1 YuyeOHO-TeMATHUYECKHII MJIAH

Tabnuua 5 - Yue6HO-TeMaTHuecKuil mi1aH 04HOM (hopMbl 00yueHHUsI

:é = Bujbl yueOHBIX 3aHATHH, BKJIIOYAs
EE § CaMOCTOSITe/IbHYIO padoTy 00y4a-
a3 IOIUXCS M TPYA0EMKOCTH
= = (B yacax) DopMBbI TEKy-
Ne Paszpnen g 3 ayJUTOPHbIE camMocTos- 1ero KoH-
n/n JUCHMIJINHBI 8 = yuyeOHbIe 3aHATHA  |TeJbHAasl TPOJIA ycleBa-
BCEro | JIeKIMM | ceMHHaphl, |Padora o0y- €MOCTH
NnpaKTuye- Japmuxcd
CKHUe 3aHs-
THA
2 cemecTp
1. | OcHoBuble monsATuUs U | 20 2 8 10 KoHnTponbsHas
3aKOHBI XMMUU pabota
2. | Crpoenue  BemiectBa. | 60 10 10 40 Omnpoc, oTuér o
OCHOBHBIE KIIACCHI He- BBITTOJTHEHUH
OpPraHMYeCKUX  COeu- PaKTUYECKON
HEHUHU paboThI
3. | Xumunuecknii mporecc. | 28 4 8 16 KouTponbsHas
pabota
JK3aMeH 36
HToro 2 cemectp 144 16 26 66
3 cemecTp
4. | PacTBOpHI 39 4 8 26 KoHnTponbsHas
paborta
5. XUMHS DJIEMEHTOB 70 12 18 40 NunuBunyans-
HOE 33/1aHue
JK3aMeH 36
Hroro 3 cemectp 144 16 26 66
Bceero: 288 32 52 132




3.2. ConepxxaHue 3aHATHIA 10 BUIaM yueOHOIl padoThI
Tabnuna 6 — ConepkaHue NUCIUILUIMHBI

Ne | HammeHoBaHue pa3jena
Conep:kanue
n/n JUCIUIIINHBI
2 cemecTp
1 Pa3znea 1.0cHOBHEBIE 1TO-

HATHUA U 3aKOHBI XMMHWH

Cooepoicanue 1eKyuoHHo020 Kypca

1.1. | OcHOBHBIE MOHATHUS U OCHOBHbIE TOHATHS U TEOPETUUYECKUE MPEACTABICHUS B XUMUU:
3aKOHbI XUMHUH XUMUYECKHE 3JIEMEHTHI, MPOCTHIE U CIIOXKHBIE BELIECTBA, THUIIbI
XUMUYECKUX PEaKLUi, CTEXUOMETpPHUsI, SKBUBAJICHT, aTOMHas U
MOJISIpHAsl Macca, MoJib. BelecTsa B neaibHOM Ira30BOM COCTOSI-
HUU. OCHOBHBIE 3aKOHBI XUMHUH
Tembl 1a60pamopHbIX 3aHAMUL

1.2 | Texuuka 0e30macHOCTH | 3HAKOMCTBO ¢ kabuHeToM. [lopsimok paboTel B maboparopun, 00-
npu pabore B KaOWHETE | IIM€ TOJOKEHHUsS, OCHOBHBIC MpaBWiia, TPEOOBaHUS K TEXHHUKE
XUMUU 0€30MacCHOCTH, XUMUYECKasl OCYAa U 00pallleHue C HEIO.

1.3 | Texuuka nabopaTopHbIX | O3HaKOMJICHHE C HEKOTOPBIMU OMEpalUSIMU JIADOPATOPHOU XU-
pabor MUYECKOW TMPAKTHUKA U H3MEPUTEIbHBIMH TPUOOpaMH: BECHI U

B3BEIIMBaHKE, (DUIBTPOBAHUE, HArPEBaHHE, OOIUE MPUEMBI pa-
00THI C razamu.

1.4 | Metonet ouuctku Be- | OunMCTKa TTOBapEHHOW COJU (PYIIBTPOBAHHEM M BBHITIAPHUBAHUEM,
LIECTB BO3TOHKA MOJa, IEPEroHKa Xjopodopma.

1.5 | Onpenenenne MmonsipHo#l | OnpeneneHre OTHOCUTEIbHON MOJIEKYJISIPHOM Macchl yrieKUcIo-
Macchbl JUOKCHJA yrJie- | IO rasa IlyTeM BBITECHEHHUS BO3AyXa.
pona.

1.6 | DxBuBaneHtT u MoinspHas | OnpeneneHne MOJSIPHONH Macchl DKBUBAJCHTA ITMHKA METOJIOM
Macca SKBUBAJICHTOB BBITECHEHUS
Pa3pnen 2. Ctpoenue Be-
miectBa. OCHOBHBIE KJIac-

Chl HEOPTaHUUYECKHUX CO-
€IMHEHUI
Cooepoicanue 1eKyuoHH020 Kypca

2.1 | CoBpemenHble ipeacTaB- | Jloka3aTellbcTBa CIIOKHOCTH CTPOCHHS aroMma, IJIaHETapHas MO-

JIEHUS O CTPOEHUU aToMa. | IeNib CTPOEHHUs aTOMa, aTOMHbIE€ CIIEKTPhl U KBAHTOBBIN XapakTep
SHEPTreTUYECKNX U3MEHEHHH, MOCTyNaThl bopa, KopmycKyspHO-
BOJIHOBBIE CBOWMCTBa MHKPOYACTHUII, DJICKTPOHHBIE OpOUTAIH,
KBAHTOBBIC YHCJIA, PUHITUATIBI 3aTIOJTHEHUSI DJIEKTPOHHBIX OpOUTa-
JIeH.

2.2 | DnekTpoHHBIE KOHDUTY- | DIEKTpOHHBIE KOH(PUTYpauu aTOMOB U HOHOB. OCHOBHOE U BO3-
palnuu aTOMOB ¥ HOHOB. OyXkJIeHHOe cocTossHMe aToma [lepuoandeckuii 3aKoH. 3aKOHO-
[Tepunoanueckuit 3aKoH MEPHOCTH TIEPUOJINYECKUX U3MEHEHHH PalyCoOB U XUMHUYECKHUX

CBOMCTB 3JIEMEHTOB B IEPUOJIMYECKON CUCTEME.

2.3 | Teopust XUMHUYECKOTO Teoprst XUMUYECKOTO CTPOEHHUA. DIEKTPOOTPULIATEIBHOCTh. Ba-
ctpoenus. KoBaneHTHast | J€HTHOCTh. TuIbl XUMUUECKOM CBsi3M. OCHOBHBIE XapaKTEPUCTH-
CBSI3b. KM XUMHYECKOM cBsi3U. KoBajeHTHast CBsI3b. MeTOJ BaJIEHTHBIX

cszeil. Meton MO JIKAO.

2.4 | Uonnas, merannudeckas | MonHas cBs3b. [lomspuszanus noHoB Meraminueckas cBsizb. Bo-
Y BOJOPO/IHAS CBS3b. JIOpOoAHas CBA3b. BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYISIPHOTO

CTPOCHHSL.
2.5 | XuMuueckue peakiium. Mmuoroob6pa3ue Heopranuueckux BemiecTB. Knaccuduxarnus He-

OcHOBHBIE KJIacChl HEOP-
TFaHUYECKUX BEIECTB.

OPraHUYEeCKUX COCIAUHECHUM.
Knaccudukanus xumMuueckux peaknuii. B3anMocBs3b OCHOBHBIX
KJIACCOB HEOPTraHWYECKUX COCTMHEHUI




HaumenoBanme pa3jaeina

Conep:xkanue
n/n JUCIUIIINHBI
2.6 | KoopauHanmoHHble co- Koopaunanuonnsle coenuHeHus. OCHOBHBIE IOJIOKEHUS KOOp-
eANHEHUS JUHALWOHHON TEOpUH, MPUPOAA XUMUUYECKOW CBSI3U, HOMEHKJIA-
Typa, paBHOBECHSI B CUCTEMAX, COJICPKAIINX KOMIUIEKCHbIE HOHBI,
pOJIb B OMOJIOTHH.
Temvl 1aOOpamopubix 3aHAmMull
2.7 | CoBpemennble mpenacraB- | CoBpeMEeHHbIE PEICTABICHUS O CTPOCHUN aTOMa.
JIEHUS O CTPOCHHUH aToMa. | DJIEKTPOHHAs! CTPYKTypa aTOMOB M OJIHOATOMHBIX MOHOB METall-
DNEeKTpOHHAasl CTPYKTypa | JOB U HEMETAJLIOB.
aTOMOB U OJIHOATOMHBIX
MOHOB METAJVIOB U HEME-
TaJJIOB
2.8 | Ilepumonnueckuii  3akoH. | [lepuoandeckuii 3akoH. 3aKOHOMEPHOCTH TEPUOIUIECCKUX H3ME-
3aKOHOMEPHOCTU TEPHO- | HEHUM paInyCOB U XUMHYECKUX CBOMCTB AJIEMEHTOB B MEPHOJIU-
JUYECKUX W3MEHEHUH | YEeCKOU CUcTeME.
pPagnuycoB M XUMHUYECKHUX
CBOMCTB 3JIEMEHTOB B II€-
PHUOAMYECKON CHCTEME.
2.9 | Tunbel XUMHUYECKHX CBf- | TUIBl XUMHUYECKOHM CBsI3u. OCHOBHBIE XapaKTEPUCTUKH XUMHUYE-
3eH ckoil cBsa3u. KoBasieHTHast CBI3b. MeTOI BAJICHTHBIX CBsizeil. Me-
tog MO JIKAO. Kpucrainuyeckue pemieTku U arperatHoe co-
CTOSTHUE BEIIECTRA.
2.10 | Tunel xuMuYeckux peak- | PasnokeHne OCHOBHOro kapOoHaTa MeAH, 3aMellleHue MeAu B
1007031 pacTtBope cynbdara MeIu, COCNMHEHUE IIMHKA C MEJIBI0, PEaKIus
HEUTpaNIM3aluu, YK30TEPMUYECKHE PEAKLIIH.
2.11 | Kimaccel Heopranmueckux | Kiaccbl HeopraHndeckux coeinHeHHi. V3ydeHune CBOWCTB Kuc-
coeguHeHn.  XuMuue- | JIOT. XMMUYECKUE CBOWCTBA OCHOBAHUM U COJIEN
CKHE CBOWCTBAa OCHOBa-
HUM U COJIeH
2.12 | Kommnekcusie coenune- | KommaekcHsie coequHenus. M3ydyenne peakiuit KoMIiekcooopa-

HUWA

30BaHUA C HCOPTraHNMYCCKUMU JIMTaHJaMH.

Pazgen 3.Xumnueckuit
TpoIiecc.

CoOeporcanue 1eKyuonHo20 Kypca

3.1 | DHepreTuka XMMHUYECKUX | DHEpreTuka XMMHUYECKUX MPOLECCOB. DHepreTndeckue 3pQGeKThl

IIPOLIECCOB XUMHUYECKHUX peakiuil. TepMoXUMUYeCKue pacuyeTbl. DHTPONHUS U
e€ M3MEHEHHUE NpU XMMHUYECKMX peakuusx. DHeprus ['mbb6ca u
HAIPaBJIEHHOCTh XMMHUYECKUX MPOIIECCOB.

3.2 | CKOpOCTh XMMUYECKHX CKOpoCTh XMMHMUYECKHX pEaKkUUid M XUMHUYECKOE PaBHOBECHE.
peaxkuuii 1 XuMHu4ecKoe Omnpenenenue; GakTopbl, OT KOTOPHIX 3aBUCUT CKOPOCTh XUMHUYE-
paBHOBECHE. CKHX pEaKIui, KaTalu3, XUMUYECKOE PAaBHOBECUE U €ro CMellle-

HUE.

Tembl 1a60pamopHLIX 3aHAMUL

3.3 | TermmoBeie 3 dekthr xu- | I3MepeHne TerioBhIX 3PPEKTOB XUMUIECKUX PEaKITHA
MUYECKUX PEaKIUi

3.4 | Ckopoctp xuMuueckux | CKOpPOCTh XMMHUYECKHX PEAKIUH. 3aBUCUMOCTh CKOPOCTH peak-
peakuuit LIMU OT KOHIIEHTPALMN PEarupyolux BEIIECTB, OT TEMIIEPATYPHI.
HccnenoBanue  cmerme- CMmenieHre XUMUYECKOTO PaBHOBECHS NMPU U3MEHEHUU KOH-

HUA XHUMHUYCCKOTO paB-
HOBECU

LEHTPAILMU PEarupyronux BelecTB.

3 cemecTp

\ Pa3zneu. PacTBopsl

Cooeporcanue 1ekyuoHHo20 Kypca

4.1

‘ PactBopsl. Teopus 3iiek-

‘ PactBopsl. PactBopuMocTh BeniecTB Boje. CriocoObl  BRIpaXKEHHSI




HaumenoBanme pa3jaeina

Conep:xkanue

n/n JUCIUIIINHBI
TPOJIUTUYECKOHN AUCCO- cocraBa pacTBOPOB. Teopus 3JIEKTPOIUTUYECKOW AMCCOLMALINH,
LHALAH KOHCTAaHTa U CTENEHb JUCCOLMAIUH, CUIIbHBIE U ClIa0ble 3JIEKTPO-

JIUTBI.

4.2 HNonHoe npousBeneHne HNonnoe npousBenenue Boabl. Bomopoansiii nmokasarens, pH. by-

BOJbL. ['uaponus. (depHbIe CHUCTEMBI B XHUBBIX OpraHu3Max. [Maponus3, cTeneHb U
KOHCTaHTa TUAPOJIN3a.

4.3 | OxucnuTensHo- Knaccugukanuss OKUCIUTENTbHO-BOCCTAHOBUTEIIFHBIX PEAKLUH.
BOCCTAHOBUTEJIbHBIE CocraBiieHHE OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLHl Me-
PaBHOBECHSI U IIPOLIECCHI. | TOJIOM 3JIEKTPOHHOTO 0ajgaHca U METOJOM IOJIYPEAKIIH.

4.4 | DIEKTPOXUMHUYCCKHE DJIEKTPOAHBIN MOTEHIMAN, YypaBHEeHUE HepHcTa, raibBaHUYECKUM

IIPOLIECCHL.  DIIEKTPOIIU3.
Kopposus metamos.

AJIEMEHT, OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIA IMOTEHIUAT H
HanpasieHue nporekanusi OBP, syekTponns coneil ¢ pacTBopu-
MBIM M HEPACTBOPUMBIM aHOIOM, 3akoHbl Dapanes. Kopposus
METAJIJIOB.

Temvl 1ab0OpamopHbIX 3aHAMUL

4.5 | IlpurotoBnenue pactBo- | [IpuroroBienue pacTBOPOB 3aJaHHON KOHLEHTpALMU U3 TBEPIO-
pPOB 3a/JlaHHOW KOHIICH- | TO BEIIECTBA U BOJBI, M3 KOHIIEHTPUPOBAHHOM KHCIOTHI U BOIBI.
Tpauuu

4.6 | DneKTpoSUTHICCKAS OrnpeziesieHne peakiiuu Cpebl pacCTBOPOB COJICH MPHU THAPOJIU3E,
M CCOLMAIUS UCCIIIOBaHUE MPOJYKTOB T'MIPOJIN3A, BIUSHUE TEMIIEPATyphl U
Bopmopoansiii moka3aTtens | pa30aBieHUs pacTBOpa Ha CTENEHb THIPOJIN3a, OOpaTHMOCTb
cpensl pH THJIPOJIN3A, TIOTHBIA THIIPOIIN3.

I'mpponwus conent Pacuer BennunHbl pH CHIBHOTO OCHOBAaHMS U CUIIBHOM KUCIJIOTHI,
€J1a00ro OCHOBAHUS U ¢1a00M KMCIOThI, PACTBOPOB COJIEH.

4.7 | I'eteporeHHble paBHOBe- | ['eTeporeHHoe paBHOBecHe B pacTBopax. OcaxieHue TpyaHopac-
CHsl B pacTBOpax »dJeK- | TBOPUMBIX COJIEH, pACTBOPEHUE TPYIHOPACTBOPUMBIX COJICH.
TPOJIMTOB

4.8 | OxucnuTensHO- OKHCIUTENEHO-BOCCTAHOBUTENbHASL JIBOMCTBEHHOCTh TEPOKCHIA
BOCCTAHOBUTEJIbHBIE pe- | BOJOPOJAa U HUTPUTOB. Peakius qucrponopioHUpoBaHus Hoza,
aKIIH 3aBUCUMOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIFHOW pEAaKIMH OT

pH-cpensl, onpesesieHre HapaBIeHUs peJJoKCc-Ipoliecca.

4.9 | DnexTponus Boigenenue BogopoJa M3 KHUCIOTHI METaJlJlaMH, BBITECHEHUE OJI-
HUX METAJUIOB JPYTUMH, SJIEKTPOJIU3 pacTBOpa HOAUCTOTO Kajus,
cynbdaTta HaTpus, Cyidbdara Meau, dJIEKTPOJIU3 C PACTBOPUMBIM
aHOJIOM, BIIMSIHME TalbBaHUYECKOM IMapbl Ha MPOLECC PacTBOpe-
HUSI METaJIJIa B KHCJIOTE, 3alIUTHHIE CBOWCTBA METAJIIOMTOKPBITHH.

5 Paszgena 5. Xumus oite-

MEHTOB
Codeporcanue 1eKYuoHH020 Kypca

5.1 | Knaccudukamus Xumu- Knaccuukanuss XMMHYECKHX 3J1€MEHTOB. MeTaubl, Gu3u-
YEeCKHX JIEMEHTOB. XH- | YeCKHE CBOWCTBA METAJIOB: IIOTHOCTh, TEMIEpaTypa IUIaBiie-
MHUYECKUE U pU3nUYecKre | HHsl, JIEKTPO- M TEIUIONPOBOAHOCTb, MEXAaHHYECKHE CBOMCTBA.
CBOWCTBA METAJIJIOB XUMHUYECKHE CBOWCTBA METAJUIOB: B3aMMOJICHCTBHE C HEMeETall-

JaMH, ¢ BOJIOM, ¢ BOAHBIMU PacTBOpPaMHU OKHCIUTENEH, ¢ KHCIIO-
Tamu, ¢ menodamu. [lomydenue meramioB. buHapHbIe coennHe-
HUSL.

5.2 | CgoiicTBa S-3JICMEHTOB OO6mras xapaktepuctuka s-ueMeHToB. lllenounsie smeMeHThI
B npupoje. [lonyueHre M cBOMCTBA MIETOYHBIX METAJUIOB. DJe-
MEHTBI IJJaBHOW MOATPYNIbI BTOPOM IPYIIIbI

5.3 | CBoiicTBa p-31E€MEHTOB OOmiast xapakTepUCTHKa P-3JEMEHTOB. DJIEMEHTHl TJaBHBIX
NOArpyni 3-8 rpynmbl ¥ UX BAKHEHIINE COSUHEHMS.

5.4 | OOmas xapakTepuCTUKa OOmas xapakrepuctuka d —anemeHtoB. TpeTbst mobGouHas

d —snemenToB. TpeThs
no0oYyHast MOArpyMIIa.

noarpynmna. [Toarpynna ckanaus. JlaHTaHOWIBI U AKTUHOUIBI.




HaumenoBanme pa3jaeina

n/n JUCIUIIINHBI Conepaanue
JIaHTaHOMABI U AKTUHOHU-
B
5.5 | CsoiicTBa 3meMeHTOB 4-8 XuMu4eckue U PU3NYECKUe CBOMCTBA TUTaHA, BaHAIMS, XPO-

MOOOYHBIX MOATPYIIT

Ma, MapraHua, xenesa, I[uHKa, Meau U cepedpa. OOmiast xapakre-
PHUCTHKA IJIATUHOBBIX METAJUIOB.

Temvl 1abopamopHwIX 3aHAMUL

5.6

II{enouyHbIe U IETOYHO-
3€MEJIbHbIC METAJLIIbI

®u3nyecKue CBOMCTBA HATPHs U OKHMCIIEHHE €r0 Ha BO3JyXeE,
B3aUMOJICHCTBHE C BOJOH, C PacCTBOPaMHU KHUCIIOT, COJICH; THUAPO-
au3 KapOOHATOB M TMAPOKApPOOHATOB IIEIOYHBIX METAJUIOB, B3a-
MUMOJICHCTBHE MarHus ¢ BOJOH M KUCIOTaMH, MOJy4YSHHUE THPOK-
CHJIOB ILIEJIOYHBIX M LIEJTOYHO-3€MENbHBIX METAJIJIOB, CBOWCTBA
HEepacTBOPHMBIX COJICH, OKpallMBaHUE TIAMEHH COJIIMH ILENIOY-
HBIX U MIEJTOYHO-3€MEIbHBIX METAILIOB.

5.7

AmoMuHUE, 00p 1 UX
COCITUHEHUS

[Tonydyenue opTOOOpPHON KHUCIOTHI U H3yueHHUE €€ CBOIICTB,
noJy4eHue 3PUpoB OpTOOOPHON KUCIOTHI, THAPOIH3 TeTpadopa-
Ta HaTpHsl, [OJIy4YeHHE MepjaoB Oyphl, CBOWCTBA METANINYECKOTO
IIOMHUHUS, IOJIy4YEHHE M HCCIEIOBAHUE CBOMCTB THUIPOKCHIA
IIOMUHUS, TUAPOJIN3 COJIEH ATFOMUHMUS.

5.8

VYrunepoa u KpeMHUI

[lonydyeHue u cBolicTBa yIJIEKHUCIIOTO ras3a, 00pa3oBaHUE CO-
JIed YyrOJbHOM KUCIIOThL, TUAPOIN3 COJIEH yrOIbHOM KUCIIOTHI, MO-
JIy4YeHUE KPEMHHUEBON KHUCJIOTBI, BBITECHEHUE COJIEM KPEMHHUEBOU
KHCJIOTBI U3 €€ COJIei, THIPOJIU3 COIECl KDEMHUEBOM KUCIIOTHIL.

5.9

Aot u pochop

[Tonmyuyenne amMmmHaka, paCTBOPEHHE aMMHAaKa B BOJIE, PEAKIIHSI
Ha MOH aMMOHUS, 0Opa3oBaHME W PAacCraj a30THCTOW KHCIOTHI,
OKHCITUTENFHBIE U BOCCTAHOBHUTEIIHHBIE CBOMCTBA a30THUCTOM KHC-
J0THI, onydeHue okcuaa docdopa (V), nomaydenue dpochopHbIX
KHCJIOT, CONU (hoCHOPHON KHCIIOTHI.

5.10

Kucnopon u cepa

[Tonyuyenue kucnopona, oOHapy)eHHe MepoKCHIa BOAOPOAa,
OKHCITUTENIFHBIE ¥ BOCCTAHOBUTEIILHBIE CBOMCTBA MEPOKCHIA BO-
nopoja, nomydeHue okcuna cepsl (1V), u3 cynbdura Hatpus,
CBOMCTBA CEPHOU KUCIOTBHI.

5.11

T"anoredsl

[Tonydyenue xyopa, rOpeHUE METAJUIOB B XJIOpE, B3aUMO/IEH-
CTBHE XJIOpa C HEMETAJIJIaMH, XJIOpHasl BOJa U €€ CBOWCTBA, MOJy-
yeHue OpoMa u 1o/1a, MoTydeHue XJIOPOBOJOPOIa U €T0 CBOMCTBA.

5.12

Xpom, MapraHel u xe-
1€30

[Tonyuenune u cBoiictBa okcuaa xpoma (III), ruagpoxcuaa
xpoma (III), mosryueHne MaaopacTBOPUMBIX XPOMATOB, CMEIIEHUE
paBHOBECHSI MEX]ly XpOMaTaMH M JUXPOMATaMU._OKHUCIUTEIbHBIE
CBOMCTBA COCAVMHEHUN Xpoma VD), OKHCIIUTEIIBHO-
BOCCTaHOBUTENIbHBIE cBoWicTBa MNO2 , BiaMsHUE cpellbl HA CBOII-
CTBa IIEpMaHraHaTa Kajus, B3aMMOJECHCTBHE JKeJe3a C KHUCIOTa-
MU, TACCUBHUPOBAHNE U OKCUJMPOBAHUE XKEJE3a, MOJyUYECHHUE TH/I-
pokcuna xene3a (II) wu ero cBoiicTBa, mojyueHUE THIIPOKCHIA
xene3a (I11) u ero coiicTga.
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4 IlopsiA0K OLIEHMBAHUS YCIIEeBAEMOCTH U C(POPMHUPOBAHHOCTH KOMIIeTEHIIMA 00y4aro-

merocsi B TeRymei/i H HpOMe)l(yTO‘lHOﬁ aTTeCTalmuu.

HJ’IH ITOJIOKUTEILHON OIICHKH I10 pe3yiibTaTaM OCBOCHUSA AWCHHUILIWHBL 06yqalomeMyc;1 HEOO-

XOUMO BBIITIOJIHUTH BCC YCTAHOBJICHHBIC BU/IbI y‘-IGGHOI\/JI paGOTBI.

Tabmuua 7 - bannpHO-peHTHHrOBast OIIEHKa pe3yabTaToB yuyeOHOM paboThl 00ydaromuxcs Mo

BusaM (bPC)
Yyebnas pado-| Cymma | Bumbl u pe3yabTaThl OueHka B aTTecTalnu banbt
ta (Buapl) | OamioB | yueOHOI paboThl
2 ceMecTp
Texymias 60 |[locemenue 3ansTuii|l0 6amaoB 3a 100%  mocemenne| 0-10
y4yeOHast pabo- (HaMMUMe  KOHCIEK-|ayIUTOPHBIX 3aHITHH
Ta B CEMECTpe TOB JIEKI[UH, BBIIIOJI-
(ITocemenue HeHue ja0. padbor)
3aHITHIA o 3amura nadopatop-|2 6auia 3a ohOpPMIICHHYIO B COOT- 0-26
paclucaHulo u HeIX pabor (13 pa-{BercTBHM ¢ TPeOOBAHUSMHU U 3alllH-
BBITIOJIHCHHE 00T). HIEHHYIO0 JabopaTopHYyIO paboTy
3aJJaHUi) CPC - 3ammra noss-|3a ogno 3aganue ot 0,5 0. 10: 0-24
TukHOrO anmapara |1 0. (BemmoaHeHo 51 - 65% 3ananuii)

1,5 6. (BemosiHeHO 66 - 85% 3anma-

HUI)

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

HUI)

HToro no Tekyieii padore B cemecTpe 0-60
[TpomexyTou- 40 |2 reopernyeckux Bo-Ilo 10 0a/sIOB 3a TEOPETHUYECKHIA 0-20
Has aTTecTanus 1poca BOIIPOC
(9K3aMeH) IIpuknannoe 3aganue |20 0a/UI0B 3a IPAaBUWIBHO BBIIOJHEHHOE 0-20

3a/aHne

HTroro 3a 3x3aMeH 0-40

CymMmapHas oneHka no aucuumniauHe: CymMmMa 0ayuioB TEKyILIeH U MPOMEKYyTOYHON aTTecTa-

muu 51 — 100 6.
3 cemecTp
Texymias 60 |[locemenue 3ansaTuii|l0 6amaoB 3a 100%  mocemenne| 0-10
yueOHass pabo- (HaJmMuue  KOHCIEK-|ayTUTOPHBIX 3aHATHI
Ta B CEMECTpe TOB JICKI[UH, BBIIIOJI-
(ITocemenue HeHue J1a0. padoT)
3aHATHN o 3amuTa Jaboparop-|2 6ajia 3a OpOPMIICHHYIO B COOT- 0-26
pacIucaHuio | HeIX paboT (13 pa-{BercTBUM ¢ TPeOOBAHUSMHU U 3alllH-
BBITIOJTHCHHE 00T). HIEHHYIO JabopaTOpHYIO paboTy
3aJaHUi) CPC — 3ammra noss-|3a ogno 3aganue ot 0,5 0. 10: 0-24
TuiHOTO anmapata |1 0. (BemomHeHo 51 - 65% 3ananuii)

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

HUM)

2 0. (BemomHeno 86 - 100% 3ana-

HUM)

HToro no rexkyuieii padore B ceMecTpe 0-60
[TpomerxyTou- 40 |2 rteopernueckux Bo-{ITo 10 Gana0B 3a TEOpETHUESCKHUN 0-20
Has aTTecTanus 1poca BOIIPOC
(9K3aMeH) [Mpuknannoe 3amanue |20 6aI0B 3a TMPABUIIBHO BBITOJHEHHOE 0-20

3aaHUC

HToro 3a 3x3aMeH 0-40

CymmapHasi oneHka no aucuuniaune: CymMmma 0aIoB TeKymend U MpoMeXyTOYHOM aTTecTa-

muu 51 — 100 6.
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[TepeBon 6amioB u3 100-6amibHOM KAkl B OYKBEHHBIM SKBHBAJICHT 3a4ETHON OLIGHKH

Cymma 6aj1s10B OrMmerka BykBeHHbI 3KBUBAJICHT
IS THCIMILJIMHBI
86 — 100 5 OtinyHO
66 — 85 4 Xopomio
51-65 3 Y 1OBIETBOPUTEIIHHO
0-50 2 Hey1oBIeTBOPUTENHHO

5 MarepuajibHO-TeXHHYECKOE, IPOrPaMMHOe U YUueOHO-MeTOoAnYecKoe odecreyeHne
AUCIHUIJIMHBI.

5.1 YueOnas qureparypa

OcHoBHasi yueOHasi IUTepaTypa

1. Adonuna, J.U. Heopranuueckas xumus : yueOHoe nocodue / JL.U. Adonuna, A.M. AnapHes,
A.A. KazakoBa. — HoBocuOupck : HoBocuOupckuii rocy1apCTBEHHbBIN TEXHUYECKUH YHHBEPCHUTET,
2013. — 104 C. — Pexum JOCTyMa: 1o [IOAIIHCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=228823 (nara obpamenus: 16.10.2020). — ISBN
978-5-7782-2172-7. — TekcT : DIEKTPOHHBIH.

2. EBpoxumoBa, B.II. Heopranmdeckas xumus: ydeOHO-METOIMYECKOe mocobue /
B.I1. EBnokumoBa; CeBepHblil (ApkTudeckuil) denepanbublii yauBepcureT umM. M.B. JlomoHOCOBa. —
Apxanrensck: CeBepHblii (ApkTrueckuil) gpenepanbubiii yausepcutetr (CADY), 2014. — 111 c.: un. —
Pexxum nocrtyna: 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: 37K TPOHHBIHA.

JlonoiHUTeILHASA y4eOHas JUTEpaTypa

1. Cupuk, C.M. Xumus S- u p-3neMeHToB: yuebHoe nmocodue : [16+] / C.M. Cupuk, T.}O. KoxxyxoBa;
KemepoBckuil rocynapctBeHHbll yHuBepcuret, Kadenpa ananuruueckoil 1 HeOpraHM4eCKOH XUMHUU.
— KemepoBo: KemepoBckuii rocynapcTBeHHbli yuusepeutet, 2016. — Y. 2. — 134 c.: Tabmn., ui. — Pe-
xuM octyna: mo noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=574124 (nata 06-
pamenus: 16.10.2020). — bubmuorp. B ku. — ISBN 978-5-8353-1786-8. - ISBN 978-5-8353-2069-1 (4.
2). — TeKcT: 31eKTPOHHBIA.

2. Cemenos, M.H. Xumust: yueonuk ais By3oB / U.H. Cemenos, U.JI. IlepduoBa. — 3-e u3a. — CaHKT-
[TerepOypr: Xumumzgar, 2020. — 656 c.. wun. — Pexum joctyma: 1o TMOANHUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=599172 (nara obpamenus: 16.10.2020). — ISBN
978-5-93808-355-4. — TekcT: 2J1eKTPOHHBIH.

5.2 Marepua/jibHO-TEXHHYECKOE U MPOrpaMMHOe obecrneyeHue TUCHUTLINHBI.
VYyeOHbIC 3aHATHUS TT0 TUCIUIUIMHE TPOBOAITCS B yueOHBIX aynutopusx HOU Keml'V:

337 JlaGopaTopusi XuMuM. YueOHast ay TUTOPHS JUIs IPOBEICHUS:

-3aHATUHN JIEKIMOHHOTO TUTIA;

-3aHATUI 1Ta0OPaTOPHOTO THIIA;

- TPYIIIOBBIX ¥ MHIUBHUYIbHBIX KOHCYJIbTAIINH;

- TEKYILETO KOHTPOJIS ¥ POMEXKYTOYHOM aTTeCTalllu.
CneuunanuznpoBanHas (yueOHasi) MeOesb: JOCKa MEJIOBasi, CTOJBI JIAOOPATOPHBIE, CTYJIbs, PAKOBU-
HBI, BBITSDKHOM TTKa(), TEMOHCTPAIIMOHHBIN CTOJ.
OOopynoBaHue 15 MPe3eHTALMM YU4eOHOr0 MaTepHuasia: nepeHochoe -HOyTOYK, IPOEKTOP, IKPaH.
JlabopaTopHoe 000py10BaHMe U MATePUAJIbI: MMOJSIPUMETDP, aHATUTHIYCCKUE MPUOOPHI, BECHI, TEP-
MOCTAaT, XOJIOMMIBHUK, PEOCTaT, aKBAJAUCTHIIATOP, MaTepHalIbl sl IPOBEACHUS TabOpaTOPHBIX paboOT
(x0JIOBI, TPOOUPKH U JIpyTras XMMHYECKasl TIOCya), PEaKTUBBI I IPOBEICHUs J1ab0paTOpHBIX PadoT,
PH-metp, pedpaxTomerp, ammapat Ui IpOBEACHUS XMMHUYECKUX peakiuil, anmapar Kunmna, npudop
JUISl OTIBITOB O XMMHH C DJIGKTPUUYECKHUM TOKOM (J1a0OpaTOpHBIN), TPHOOP I MONTYUYEHHUs Tajou-
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J0AJIKAHOB JIEMOHCTPALlMOHHBIN, YCTAHOBKA JJIs1 IEPETOHKH BEILIECTB.
YueOHo-HarasiAHbIe Mocoousa: Habop «[MA - Jlabopatopust mo xumun», crenabl «llepuoanynas
cucrema MeHnzeneeBay u ApyTue.
Hcnoab3yemoe mporpammuoe odecnedenue: MSWindows (MicrosoftimaginePremium 3 year mo
cyonmuuen3snoHHoMmy noropopy Ne 1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.), LibreOffice (cBo-
6o1HO pacnpoctpansemoe [10).
HNurepHer ¢ o6ecnevenuem ngocryna B IUOC.

5.3. CoBpeMenHblIe npodeccHOHANbHBIE 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE
CHCTEMBI.

=

[MopTan pyHIaMEeHTATFHOrO XUMHYECKOTro oOpasoBanust Poccuu - http://www.chemnet.ru
2. Mup xumun. KpaTkuii kypc xumuu, 6uorpadui XUMHKOB, CTaThH, BEIIECTBA, OMBITHI, My3€H.
O06nacTy XUMHH: OpraHUYecKas, aHATUTHIECKAsl, DKOXUMUS, HEPTEXUMUS, TEPMOXUMHUS. -
http://chemistry.narod.ru
3. neochemistrv.ru — OO11as XuMus, OpraHuYecKas U HeOpraHM4IEeCKast XUMUs, pEeIICHUE 3a1a4 U Ap. —
http://neochemistry.ru/zadachki2/index.php?option=com_frontpage&Itemid=1
4. WebElements: onnaitH-cripaBOYHHK XUMHUYECKHX 3JIeMeHTOB. - http://webelements.narod.ru/

6 Huble cBeeHUs U (MJIH) MATEPHAJIBI.
6.1.IlpumepHbIe TeMbl NMCbMEHHBIX Y4eOHBIX PadoT
KountpoabHas padora «OCHOBHBIC XUMUYECKUE TTOHSATHUS U 3aKOHBI XUMUN
1. Kakas macca cynbdara Oapust oOpa3yeTcst Ipy B3aMMOIEHCTBUH PacTBOPA, COAEPIKAIIEro XJI0-
pun 6apust Maccoit 62,47 T, ¢ U30BITKOM CEPHOM KUCIOTHI?
2. Bpruucnuths 00beM BoJgopoa (Ipu H.y.), HEOOXOIMMOTIO JijIsl BOCCTAaHOBIJICHUS 4 MOJIb OKCHJIA
xenesa (I11).
3. OnunakoBo nu uncio monekyna B 0,001 kr H2 u 8 0, 001 xr O2? B 1 mone H2 u B 1 mone O2?
B 11 H2 u B 111 O2 npu 0quHAKOBBIX YCIOBUSIX?
4. TIpu 170C HekoTOpOe KOIMUECTBO Iraza 3anumaet oobeM 580 mit. Kakoit o6bem 3aiimMeT 310 ke
konuyecTBo raza npu 1000C, ecnu 1aBlieHHE €ro OCTaHETCsS HEU3MEHHBIM?
5. [aBnenue raza, 3aHumaromiero oovem 2,5 1, pasao 121,6 xIla (912 mm pr. cT1.). Uemy Oynet
paBHO JIaBJIEHHE, €CIIU, HE U3MEHSS TEMIIepaTyphl, CKaTh ra3 10 oobema B 1117
6. Ha ckonbko rpasycoB Haslo HarpeTh ra3, HaxoAsuwmiica B 3akpeIToM cocyie pu 00C, yTo6b1
JIaBJICHHUE €r0 YBEJINYHIIOCHh BABOE?
7. Ilpu 70C naBneHue ras3a B 3aKpbeITOM cocyie paBHO 96 klla. Kakum craner naBinenue, eciau
oXJaguTh cocyn ao -330C?
8. Beruucnuts maccy 1m3 Bo3nyxa npu 170C u naBnenuu 83,2 klla (624 mm pT. CT.).
9. Ilpwu B3aumoelictBuu 1,28 T MeTauia ¢ BoJIOH BeIIEMIOCh 380 MIT BOJIOPOa, H3MEPEHHOTO
npu 210C u gaBnenun 104,5 kIla (784 mm pt. cT.). HaiiTi SKBUBaJICHTHYIO Maccy MeTajia.
10.OmnpenenuTh SKBUBAICHT U 3KBUBaJICHTHYIO Maccy C B yriekuciom raze, Fe(OH)3, H2SO3.
11.0OnunakoB 1 3kBUBaJieHT XpoMma B xsopue xpoma (III) u B cynbdare xpoma (I1I); sxBHBaneHT
xenes3a B xyopue xkenesa (1) u B xmopuze xenesa (I111)?
12.T1pu coenunenuu 5,6 r xenesa ¢ cepoil oOpazoBanock 8,8  cynbduaa xxenesa. Haiitu sxBuBa-
JICHTHYIO Maccy ’Keje3a 1 SKBUBAJICHT, €CJIM SKBUBAJICHTHAs Macca cepbl paBeH 16 .
Tect «CTpoenne aroma. Ilepuoanyecknii 3aKkoH xumu4deckux djiemeHToB /I.U. Menaene-
eBa»
WHCTpyKIMA: B OTBETE YKaXHUTe OYKBbI IPaBUIIBHBIX OTBETOB yepes 3arsiTyto. Hanpumep, a, B
1. YkaxuTe, Kakue U3 CIEAYIOINX YTBEPKICHUH SIBISIOTCS MPAaBUIbHBIMU U MOJTHBIMU:
a) CBOMCTBA MPOCTHIX BEIIECTB HAXOATCSA B 3aBUCHMOCTH OT aTOMHBIX MacC 3JIEMEHTOB.
0) CBolicTBa MPOCTHIX BEIIECTB, a TAK)KE UX (DOPMBI M CBOMCTBA COSAMHEHUIN FJIEMEHTOB HAXO0-
JSTCS B IEPUOINYECKOM 3aBUCUMOCTH OT BEJIMUMHBI 3apsi/IOB sJIEp UX aTOMOB.
B) CBoiicTBa MPOCTHIX BEILIECTB, a TAKXE UX (POPMBI U CBOWCTBA COCAUHEHHH 3JIEMEHTOB HaXO-
JSTCS B IEPUOINYECKOM 3aBUCHUMOCTH OT KOJIMUYECTBA IEKTPOHOB BPAILAIOIIUXCS BOKPYT 1pa.
r) CBolicTBa IPOCTHIX BEIIECTB HAXOAATCS B 3aBUCUMOCTHU OT ITOPSAIKOBOIO HOMEpA.
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1) CBoiiCTBa TPOCTHIX BEIIECTB, & TAK)KE X (POPMBI U CBOWCTBA COCTMHEHUM 3JIEMEHTOB HAaXO-
JIATCS B IEPUOANYECKON 3aBUCUMOCTH OT BEJIMUYUHBI aTOMHBIX MAacC 3JIEMEHTOB.

WHucTpykuus: B 0TBeTe yKaKuTe OyKBY MPaBUILHOTO OTBETA.

2. KT0 13 yueHbIX NMPeUI0KUI TUIAHETAPHYIO MOJICIIb aTOMa!

a) JIx. Tomcon 0) D. Pezepdopn B) I'. Moznu 1) H. bop

WHcTpyKuus: B OTBETE 3aUIIATE HOPMYITY.

3. 3anuiuTe YeMy paBHA YHEPIHsi KBaHTA!

HNHcTpykuus: OTBET 3alIUIIMTE CBOMMH CJIOBAMU.

4. Kakue nocrynatel npemiioxui H. bop:

WNHcTpyKuus: B OTBETE YKaXUTE HOMepa M OYKBBI NMPABWIBHBIX OTBETOB HYEpE3 3aIsTYIO.
Hanpuwmep, 1Ar, 3Ca, 2Bn.

5. Haiigure cOOTBETCTBUA:
1. KopnyckynsipHO-BOJIHOBOM qyayin3M 3JieKTpoHa 2. [IpuHIMI HeonpeaeIeHHOCTH JIEKTPOHA
3. BonmHoBast GyHKIMSA 3JIEKTPOHA

A) B. I'eitzenbepr B) O. llpenunrep C) M. ITnank D) H. bop
a) OMHUCAHKME COCTOSTHUS AJIEKTPOHA B aTOME 0) OMUCAHUE MOJI0KEHNUE aTOMA KaK YaCTHUIIbI
B) CITIOCOOHOCTH MPOSIBJIATH CBOWCTBA YACTUIIBI U BOJHBI T') HEBO3MOXKHOCTH OJTHOBPEMEHHO OIpejie-
JUTH TIOJIOKEHUE U UMITYJIbC C OJIMHAKOBO BBHICOKOM TOYHOCTHIO
1) OTMCAHHUE COCTOSIHUSI DJIEKTPOHA KaK CTOsiuel BOJHBI 0e3 yueTa nmpeObIBaHUS SJIEKTPOHA B OMpee-
JIEHHOW MECTHOCTH

WNucTpykuus: B 0TBETE YKaKUTE HOMEpa U OyKBBI BCEX BO3MOXKHBIX MPABUIILHBIX OTBETOB Ye-
pe3 3amsityto. Harmpumep, 1Ar, 3Ca, 2B .

6. Halinnre cOOTBETCTBUS:

1. 'maBHOE KBaHTOBOE YHCIIO

2. OpOuTaabHOE KBAHTOBOE YHCIIO

3. MarautHoe KBaHTOBOE YHCIIO

4. CrilnHOBOE KBaHTOBOE YHUCIIO

A)ml B)ms C)n D)1 E)s F)m

a) SHEPreTUYECKU ypoBeHb 0) COOCTBEHHBIH MOMEHT KOJIMYECTBA JIBMXKEHUS DIIEKTPOHA

B) CpPE/IHEE PACCTOSTHUE DJIEKTPOHA OT siApa ) popMa FIEeKTPOHHOTO 00JIaKa

1) IPOCTPAHCTBEHHAS OPUEHTAIUS SJIEKTPOHHOTO 00J1aKka

€) SHEepreTUYeCKUi MoaypOBEHb

WNucTpykuusa: B OTBeTe yKaXUTe HOMepa M OYKBBI MPaBWIBHBIX OTBETOB 4YEpe3 3arsTYyIO.
Hampuwmep, 1r, 3a, 21.

7. Haiipure cOOTBETCTBUA:

1. Ipunanun [Maynu 2. IIpaBuno Kneukosckoro 3. IlpaBuno Xynna 4. 3akon Mo3znu

a) DIIEKTPOHBI PACIIONIATAIOTCS Ha BBIPOXKIACHHBIX aTOMHBIX OPOUTANSAX TaK, YTOOBI CyMMAapHBIi
CIIUH OBLT HAUOOJBIITUM

0) B aTrome He MOKeT OBITh IBYX JIEKTPOHOB C OJIMHAKOBBHIMU KBAHTOBBIMU YHCIIAMU

B) 3amoJIHEHHE JIEKTPOHHBIX OpOUTaIEH TPOUCXOANUT COTIIACHO NIPUHITUITY HAMMEHBIIEH YHEP-
TUH

WNHCcTpyKIIUS: 3aMIOTHATE TaOIHITY.

8. lns atroma ¢ 37eKTpOoHHOM Gopmynoit 1s22s22p4 BrnuimmTe B TaOIUIy 3HAYEHUS YEThIpEX
KBAHTOBBIX YHCEIL:

Onextponbl/KBaHTOBBIE UKCIa 1 2 3 4 5 6 7 8

9. Ykaxure Juis 2IeKTpOHHOH popmyisl — 1522522p63s23p63d54s1

a) HOMep NePHoJIa;

0) rpymmy;

B) YHCJIO DJIEKTPOHOB;

I') IPOTOHOB

1) HEUTPOHOB

WHCTpyKIMA: B OTBETE NMEPEUUCIUTE OYKBBI B IPAaBHIIBHOM MOPS/IKE Yepe3 3ansaTyIo.
10. Pacrionoxure B MOPSIIKE 3aIOTHEHUSI aTOMHBIX OpOUTANICH:

ayn=1,1=0

6)n=2,1=0
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B)n=2,1=1

rn=3,1=0

mn=3,1=1

ey)n=3,1=2

xK)n=4,1=0
3)n=4,1=

WHcTpyKuus: OTBET 3aIHUIINTE CBOUMHU CIOBAMU

11. 3anumuTe 31eKTPOHHYIO (HOpMYITy U TpadUuecKyro dJEKTPOHHYIO (OPMYITy MOCIEIHErO
SHEPreTUYECKOro ypOBHS OJIOBA.

WHCTpyKIMA: B OTBETE YKaXHUTE OYKBBI IPaBHIBHBIX OTBETOB uepes 3arsaTyro. Hanpuwmep, a, B

12. Ykaxure, Kakue U3 CICIYIOIMNX YTBEPKICHUHN SBIISIIOTCS BEPHBIMU?

a) HEKOTOPBIH NMEPUOJT BKIIOYAST 3JIE€MEHTHl MHOTHX ITOATPYIIIL,

0) KaXJIbIi TIEPHOJT CONCPKUT 00s3aTEIBHO S-, P- U d-3JIEMEHTHI;

B) IIEPEXOJHBIE IEMEHTHI PACIOJIOKEHbI B MIEPUOJINYECKON CHUCTEME XUMHUUYECKUX 3JIEMEHTOB
MEXIy S- dJIeMEHTaMU (CJIeBa) U P-2JIEMEHTaMH (CIIpaBa);

r) F-anemMeHTsl pacnosio’keHbl B MEPUOJIUYECKON CUCTEME XMMHUYECKUX JIEMEHTOB MEXAY S-
ajemMeHTaMu (ciieBa) u d-3JieMeHTaMHu (CIpaBa);

13. Ykaxure, Kakue u3 CIeIyIOIUX YTBEP)KICHUN SBISIFOTCS BEPHBIMH?

a) aTOMBI IIEJOYHBIX U MIET0YHO3EMENbHBIX METAIIJIOB UMEIOT AJIEKTPOHBI Ha S-TIOyPOBHE;

0) B aToMax HEMETAUIOB TOJBKO OOJBIIMX MEPUOJOB HMMEIOTCS HE3anmoJHeHHBIH d-
MOIyPOBEHB;

B) B aTOMax BCEX OJIarOPOJHBIX Ta30B UMEIOTCS 3aBEPIICHHBIE S- U P-TIOAYPOBHHY;

T') BCE IEPEXO/IHBIEC ATIEMEHTHI UMEIOT 3JIEKTPOHBI Ha d- u f-moaypoBHe;

1) B aTOMax TaJOreHOB 3aBEPIIACTCS 3aroIHeHUE d-TIOAypOBHSI.

14. Ykaxure, Kakue U3 CIEeIyIONINX YTBEPKACHUN SBISIOTCS BEPHBIMU?

a) aTOMbI BCEX 3JIEMEHTOB B IpejeiaX INIaBHOW M MOOOYHOM MOArpYMNIbl UMEIOT OJUHAKOBOE
YHCIIO BHEITHUX 3JIEKTPOHOB;

0) aToOMBbI 3JIEMEHTOB OJHOTO MEepH0/ia, OTHOCSIIMNECS K IVIaBHOM U MOOOYHOMN MOATPYIIIE C OJ1-
HUM U TeM e HOMEPOM T'pYIIIbl, UMEIOT OJJUHAKOBOE YHCJIO BAJIEHTHBIX JIEKTPOHOB;

B) aTOMBbI BCEX 3JIEMEHTOB IJIaBHOHM (MM MOOOYHOM) MOArpyNmbl UMEIOT OJMHAKOBOE YHCIIO
HECTIapEHHBIX 3JIEKTPOHOB,;

r) o0Iliee YUCiIo 3JIEKTPOHOB B aTOME JAHHOIO AJIEMEHTa PaBHO MOPSIKOBOMY HOMEpPY 3TOTrO
3JIEMEHTa B MEPUOJMUECKON cucTeMe Xumuueckux nemeHToB J[.1. Menneneesa.

15. Ykaxure, Kakue U3 CIeIyIOUINX YTBEPKACHUN SBISIOTCS BEPHBIMU?

a) paJuyc 1o Mepruoy yMEHbIIaeTCs;

0) paanyc 1o Neproly YBEJINYUBACTCS,

B) paJnycC 110 NMEPUOAY HE U3MEHSETCS;

T') paJyc 10 TPYIIE YMEHBIIACTCS;

) paguyc 1o TpyIIe He U3MEHSETCs;

€) paauyc 1o IpyMnIe yBeIUInBaeTCs.

16. Ykaxure, Kakue U3 cIeIyIIuX YTBEPKICHUN SBISIIOTCS BEPHBIMU?

a) SHEPrusi HOHU3ALHMH T10 MIEPUOTy YMEHBIIIAETCS;

0) sHeprusi HOHU3AIMK M0 IEPUOJTy YBEITUUUBACTCS;

B) SHEPTHUsl HOHU3AIUH TI0 TIEPHOTY HE U3MEHSETCS,

I') DHEPrusi MOHU3AIMH 10 TPYTINE YMEHBIIACTCS;

1) PHEPTUSI MOHU3AIUH 110 TPYTIIe He N3MEHSETCS

€) PHEPIUsl HOHU3ALUH T10 TPYTINE YBEIUUUBACTCS.

17. Ykaxure, Kakue U3 CIEAYIOIMINX YTBEPKICHHUN SIBISIOTCS BEPHBIMU?

a) CPOJICTBO K AJIEKTPOHY IO MEPUOTY YMEHbIIAETCS;

0) CPOJICTBO K 3JIEKTPOHY I10 TIEPUOTY YBEIMUNBACTCS;

B) CPOZICTBO K JIEKTPOHY IO NIEPUOY HE U3MEHSETCS;

T') CPOJICTBO K 3JIEKTPOHY I10 TPYIINE YMEHbIIAETCS;

1) CPOJCTBO K 3JIEKTPOHY I10 TPYIIIE HE U3MEHSETCS;

€) CPOJCTBO K 3JIEKTPOHY I10 TPYIINE yBEINYNBACTCS.

KonTpoabHas padora «Teopusi XHuMH4€CKOT0 CTPOCHUS
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1. Berauciuts pasznocts D0 ms csaseit K-Cl, Ca-Cl, Fe-Cl, Ge-Cl. Kakas u3 cBs3eii xapakre-
pu3yeTcsi HanOOoJIbIICH CTENEHbIO HOHHOCTH ?

2. Kakoii xapaktep nmeroT cBs3u B Mmojiekynax NCI3, CS2, CIF, CO2? Yka3arb ajst KaKI0i u3
HUX HalpaBJIeHUE CMEIIEHUE OOIIEH AIMEKTPOHHON Maphl.

3. CocraBuTh BaJICHTHYIO cxemy Mojekyibl ximopodpopma CHCI3 u ykaszaTh: a) Kakas CBS3b
HanOoJsee moyisipHa; 0) B KAKOM HANPaBJICHUU CMEUICHO 3JIEKTPOHHOE 00JIaK0 ATOH CBS3H.

4. Berauciuth pazHoctb D0 atomoB mis cszet H-O u O-1" (rne I' — Cl, Br, I) B coennaeHmnsIxX
HOI' u onpenenuthb: a) Kakas U3 CBSI3€H B KaXJOW MOJIEKYJIE XapaKTepU3yeTcs OOJbIIEH CTENEHBIO
MOHHOCTH; 0) KaKOB XapaKTep IMCCOLMALMN MOJIEKYJI B BOJHOM PAacTBODE.

5. Kak u3menurcs npounocts cBsizu B psiny: HF — HCI — HBr — HI? Ykasats npuduHbl 3THX
U3MEHEHUM.

6. Onucats ¢ nosunuii Merona BC snexTponnoe crpoenue Monekyiisl BFs u nona BF*-,

7. CpaBHHTH CIIOCOOBI 00pa3oBaHUsI KOBAJICHTHBIX cBsizeil B moiiekynax CHs, NHs u B mone
NHa+. MoryT nu cymectoBath noubsl CHs+, NHs>+?

8. Onucartp aexkTpoHHoe crpoenure MoJiekysl CO u CN ¢ no3unuii Meto0B BC nu MO. Kakas
U3 MOJICKYJI XapaKTepu3yeTcs O0JIbIIEH KPATHOCTHIO CBSI3H?

9. nuna numnons Moyekyisl gropoBomopona paBHa 4*10-11m. Beruuciauth ee IUMONBHBIN
MOMEHT.

10. IunoneHbiit MoMeHT Mosiekyabl HCN pasen 2,9D. Bberuuciuth 1UMHY JUIIOINS.

11. Kakum tunom rubpunuzamun AO 6opa 1 a30Ta onmchIBaeTcsi 00pasoBaHue MoieKyibl BF3
u NF3?

12. Ykazare tun rubpuanzanuu AO kpemuust B Mmosiekynax SiH4 u SiF4. IlonspHbl 1 5TH MO-
JeKynbl?

13. Temneparypa mnasnenus CaCl2 — 7800C, CbCI2 — 5600C; paguyc nona Ca2+ pasen 0,104
HM, HoHa Cb2+ - 0,099HM. OOBICHUTH pa3auyure TeMIepaTyp MIaBICHHUS.

14. OOBsACHUTH C MO3ULUI MPEJCTABIECHUN O MOJISPU3ALUU HUOHOB MEHBUIYIO YCTOWYMBOCTH
AuCl3 B cpaBuenuu ¢ AuCl..

15. Ha3BaTh KOMIIJIEKCHBIE COJIM U ONPEIEIIUTh CTEIIEHb OKHCIEHUSI KOMILIEKCOoOpa3oBaTess:
[Pd(H20)(NH3)2C1]C1, [Co(H20)(NH3)4]CNBr, [Co(NH3)5S0O4]NO03, [Pd(NH3)3CI]Cl,
K4[Fe(CN)6], (NH4)3[RhCl6], Na2[PdI4], K2[Pt(OH)5CI], K2[Cu(CN)4]; HeiTpaibHbIe:
[Cr(H20)4P0O4], [Cu(NH3)2(SCN)2],, [Rh(NH3)3(NO2)3], [Pt(NH3)2Cl4].

16. Hanucath KoOOpAMHALMOHHBIE (DOPMYJIBI CIEYIOMINX KOMIUIEKCHBIX COSAMHEHMN: a) TULH-
aHoapreHtat kanus; 0) rekcanutpokoOanbTat (III) kamus; B) xnopun rekcaammuuuukens (II); ) rek-
carnanoxpomat (II1) marpust; 1) 6pomun rekcaammunkoOansTa (II1); €) HuTpar nuakBaTeTpaaMMUH-
Hukensd (I1); ) TpudToporuapoxkcoOepusiaT MarHus; HeUTpaibHbIE: 3) TeTpaaMMHH(OCHATOXPOM; 1)
JUAMMUHIUXJIOPOIUIATHHA; K) TPUMAMMUHTPUXJIOPOKOOANIBT; 1) JMaMMHUHTETPaXJI0pOoIIaTHHA.

17. Uon [NiCl4]2- mapamaruuteH, a uoH [Ni(CN)4]2- —nuamarautred. OnpenenuTs TUI TH-
opunuzanuu AO nona Ni2+ U IpOCTPaHCTBEHHYIO CTPYKTYPY KaXKIO0T0 KOMIUIEKCHOTO MOHA.

18. Kakumu MarHUTHBIME cBoMcTBaMu o0nanatoT noHsl: a) [Fe(CN)6]3- u 6) [Fe(CN)6]4-?

19. Kakue u3 nepeuncineHHbIx HOHOB napamariuTHel: a) [Co(H20)5]2+; 6) [Co(H20)6]3+; B)
[FeF6]4-?

KontpoabHas padora «OCHOBHbBIE KJIACCHl HEOPraHUYECKUX COCTUHEHUN U UX B3aUMOCBSI3b)
1. Peakuueil HeMTpaIu3aluu sSBISIETCS

1. BaCO3 + 2HCI = BaCl2 + H20 + CO2

2. Ba(OH)2 + H2SO4 = BaS04 + 2H20

3. CaCl2 + Na2C0O3 = CaCO3 + 2NaCl

4. 3NaOH + FeCI3 = Fe(OH)3 + 3NaCl

2. Peakuus ropeHus: aMMHaKa

4NH3(r) + 302(t) = 2N2(1) + 6H20(%) +Q

SIBJISIETCS pEAKLIHEN

1. COCMHEHMS, KaTATUTUYECKOM, SHIOTEPMHUYECKON

2. 3aMelIeHUs], KaTaTUuTUYECKOM, IK30TEPMUUECKOM

3. OKHCJIMTEIbHO-BOCCTAHOBUTEIBLHOM, HEKATATUTUYECKOM, SK30TEPMUYECKOM
4, oOMeHa, HeKaTATMTUIECKON, YJHTOTEPMUIECKON
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3. YcTaHOBUTE COOTBETCTBUE MEXAY PEarMpyronMMH BEIIECTBAMH U MPOAYKTaMH UX B3aUMO-
NENCTBUSL.

PEATHPYIOIIUE BEI[ECTBA [TPOJIYKTBI B3AUMO/IENCTBUS
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.  H2504

4. Kakoe ypaBHEHHE PEaKLUU MOJTBEPKAACT XapaKTEPHbIE CBOWCTBA BCEX KUCIOTHBIX OKCH-
JI0B?
CO2 + H20 + CaCO3 = Ca(HCO3)2
CO2 + 2NaOH = Na2CO03 + H20
CO2 +2Mg =2MgO +C

4, CO2+C=2CO

5. YcTaHoBHUTE COOTBETCTBUE MCKAY Ha3BaHUAMHU OKCHUIAOB U MECPCHYHEM BCIICCTB, C KOTOPBIMHA
OHH MOTYT B3aUMOJICCTBOBATb.

wn e

Hazsanme okcupga BEIIIECTBA

A. okcua yraepoaa (IV) 1) C, HNO3, Cu

b. okcua meau (1) 2) Al, Fe203, H20

B. OKCHJI KaJIbIIUS 3) Mg, Ca(OH)2, H20
I. okcua yraepoxa (1) 4) NaOH, CI2, 02

5) FeO, CO2, H20
6) H20, Si02, H2S04
6. Hanmumure ypaBHeHMs peakLuii, ¢ MOMOULIbIO KOTOPBIX MOXHO OCYIIECTBUTH CIEIYIOLIUE
IIPEBPALLCHHUS:
Fe — FeCla— Fe(NO3)2 — FeoO3 — FeClzs — Fes[Fe(CN)g]s
7. Hanumure ypaBHEHMsI pEaKIMil, ¢ MOMOIIBIO KOTOPBIX MOKHO OCYLIECTBUTH CIIEIYIOLINE
[IPEBPAILECHHUS
Cu — Cu(NO3); — Cu(OH); - X — Cu — CuSOa.
8. B nenouke npeBpanicHui
FeCls — X1 — X2 —Fe(OH)3
BemiecTBaMH «X1» U «X2» MOTYT ObITh COOTBETCTBEHHO
1. Fe2(SO4)s u Fe203
2. FePOs u FesO4
3. Fe(NO3)s u Fex03
4. Fe(OH)3 wu Fex(SOs4)3

Iuepeemuka xumuyeckux npoyeccos. Xumuueckan KuHemuKa

1. B cucreme, HaxomsmIecst IPY TIOCTOSTHHOM JaBJICHHH U TEMIIEpaType, CaMOTPOU3BOIBLHO MOTYT
pOTEKaTh MPOLECCHI, IS KOTOPHIX ...

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

2. B COOTBETCTBUH C TEPMOXHUMHYECKHM ypaBHeHHeM peakuuun CH4(r) +202(r) «» CO2(r) +
2H20(r), ArH = - 802 x>k muist momydenust 500 kJ[>k TenaoTel HEOOXOAUMO CKEYb nuTpa(oB)
(n.y.) Metana: 1) 56 2)28 3)14 4)42

3. Ecnin yBenmuunTh naBnenue B 10 pas, To ckopocTsb npsmoit peakiuu H2(r) + Br2(r)«>2HBr(r), npu
YCIIOBHUH €€ JI€MEHTAPHOCTH, YBEIMUUTCA B Pa3.

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

4. KonnyecTBeHHOE BIMSHUE TEMIIEPaTypbl HA CKOPOCTh XUMUYECKOM peakiiy BbIpaxkaeTcs ... 1)
npaswiioM Baut-T'odda 2) 3akoHoM aelicTByIONMX Macc

3) 3akoHoM ['ecca 4) 3axoHoM Payns

5. Jlnst ememmenus pasHoBecus B cucteme MgO(t) + CO2(r) «» MgCO3(t), ArH < 0 B cTropony mpo-
JTYKTOB peakiiui HeOOXOAUMO ...

1) [Tonusuts napnenne 2) [loHU3UTH TEMIEPATYPY

3) Beectu karanuzarop 4) BBectu unruOutop

6. CocTosiHHE paBHOBECHUS XapaKTEPU3YETCSI PABEHCTBOM. ...
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1) TemnepaTypsl MPOIYKTOB U UCXOJHBIX BEIIECTB 2) KOHIIEHTPAIMI MPOIYKTOB U UCXOIHBIX Be-
IECTB 3) KOJWYECTB BEILIECTB B CUCTEME
4) CKOpOCTEH, IPSIMOTO ¥ OOPATHOTO MPOIECCOB

Pacmeopel.
1. ®opmyna ajst HaX0XKIEHUST MOJISIPHON KOHIICHTPAIIUU PaCTBOPEHHOTO BEIIECTBA UMEET BH/I:
(BcTaBbTe (hopmyITy)

2. Ins mpurotosinenus 2 i1 0,1 M pactBopa NaOH tpeGyercs I TUIPOKCUJIA HATPUS :1)
40 2) 8 3) 4 4) 10

3. Jlyist OBBINIEHKS TeMIIepaTyphl kuneHus pactsopa Ha 1,04 °C, Heo6x01uMo, 4T06b! KOHIIEHTpALUS
pacTBOPEHHOIO B HEM HedJIeKTpoauTa coctaBisia _ Moiub/Kr (E H20 = 0,52 (rpan - kr)/moinb) : 1)
0,2 2)2 3)1 4) 0,1

4. CreneHb 31EKTPOIUTUYECKON TUCCOUALMYA MOXKET IPUHUMATh 3HAYCHUs

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

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

5. XuMHUYECKOE B3aUMOJEHCTBUE BO3MOKHO MEXY BEIIECTBAMU

1) LiClu KOH 2) NH4Clu KOH 3) FeCl2 u KOH 4) NaCl u KOH

6. ®opmyna coiu, HE MOIBEpraroencs THAPOITN3Y, HUMEET BUJT

1) FeCI3  2) K2CO3  3) K2SO4 4)As2S3

Konmponvnasa paooma «Pacmeopur»

1.CkojbKO IpaMMOB CyJb(pHTa HAaTpHUs MOoTpedyeTcs i npurotosieHus 5i 8% pacTBopa, IIIOTHO-
cteio 1,075r/Mn?

2.13 400r 50% pactBopa cepHOi KHMCIOTHI BbiapuBanueMm yganwin 100r Boael. Yemy paBHa Macco-
Basl J0JIs1 CEpHOM KHMCIIOTHI B OCTaBLIEMCSI pacTBOpe?

3.Haiitu Macchl BO/IbI M MEHOI'O KyIOpoca, HEOOXOIUMBbIE JJIsi IPUTOTOBJIEHHS OJJHOIO JMTpa pac-
TBOpA, coaepxkariero 8% 6e3Bomuoit comu. ILtotHOCTE 8% pacTBopa cynbdara meau (II) paBaa 1,084
/ML

4.Kakoit 06beM 96% cepHO KUCIOTHI (IJIOTHOCTHIO 1=1,84 T/MIT) U KaKyl0 Maccy BOJbl HY’HO B3AThb
quis npurotosneHus 100 mi 15% pactBopa cepHoit kucnotsl (r=1,10 r/mi)?

5.Cxonpko rpammoB 30% pacTBopa MOBapeHHON CONHM HYKHO 100aBUTH K 300T BOABI, YTOOBI MOTY-
yuth 10% pacTtBop conu?

6.Haiitu maccy HuTpaTa Hatpusi, Heooxoaumoro ains npurorosiaenust 300 mi 0,2 M pacTtBopa.
7.CkonbKo rpaMMOB KapOoHaTa HaTpus cogepxurcs B 500 mu 0.25H pactBopa?

8.B kakoit macce a¢upa Hamo pactBoputh 3,04r anmmmnaa COHSNH2, uTo6bI moayduTs pacTBOp, MO-
JSUTBHOCTB KOTOpOro paBHa 0,3 Monb/Kr?

9.I1pu kakoil KOHLIEHTPALIUK pacTBOpa CTENEHb AUCCOIMAIMK a30TUCTON KUCIOThI OyneT paBHa 0,27
10.Beruncnuts koHuenTpauuto H+, HSe- u Se2 — B 0.05M pacTtBope ceneHoBOgopoAaa.

11.Beraucnuts npubnuxeHHoe 3HadyeHne aktuBHOCTH HOHOB K+ 1 SO42 — B 0,01M pactBOpe Ccyib-
dara kanus.

12.PactBopuMocTh kapboHaTa kanblus npu 350C paBHa 6,9*10-5monb/n. Beraucants npousseneHue
pPacTBOPUMOCTH 3TOM COJIH.

13.HaiiTn MOJSIpHYIO KOHIIEHTPALMIO MOHOB BOJIOPOJA B BOJHBIX PAaCTBOpaxX, B KOTOPBIX KOHIIEHTpA-
Ul THIPOKCHUI-MOHOB (B MOJIB/1T) cocTanisier 3,2%*10-6.

14.HaiiTn MOJSIpHYHO KOHIIEHTPALUIO THIPOKCHI-HOHOB B BOJIHBIX pacTBOpax, B KOTOPBIX KOHIIEHTpa-
I[Ms1 MOHOB BOJIOpoAa (B MoIb/1) coctasisieT 10-3.

15.Berancnuts pH pacTBOpoB, B KOTOPHIX KOHIICHTPAIMsl HOHOB BOAOpoaa (B MOJb/) paBHa 8,1%10-3
16.Berancauts pH pacTBOpOB, B KOTOPBIX KOHLEHTPAILMsI THAPOKCUI-MOHOB (B MOJIB/1T) paBHa 9,3*10-
9

17.0npenenuts pH pactBopa, B 11 koToporo cogepxurcs 0,lr ruapoxkcuna Hatpus. ucconuanuo
IIEJIOYM CUATATH ITOJTHOM.

18.Kakue u3 nepeuncieHusix coneit noasepratorcs ruaponusy: NaCN, KNOs, NaNOz, NHsCH3COO,
CaClz, NaClOs, KHCOO, KBr? Jlns kaxmoit U3 THAPOIM3YIOMIMXCS COJICH HalucaTh YpaBHEHUE TH/I-
poJIM3a B HOHHO-MOJIEKYJIIPHOH (pOpMe U yKa3aTh peakIiio BOJHOTO pacTBOPA.

Konmpo.nbua;l pa60ma «OmwﬂumeJlbno-soccmauoeumeﬂbubtepeakuuu»

18



1.OnpenenuTh CTENEHb OKUCICHHOCTH JIEMEHTOB B cieayrommx coenuHeHmsx: SOz, HaS, NaxSOs,
CS2, H2SO04, As2S3. KoCrOs, Cro03, Fe(CrO2)2, K2Cr207, Crz(S04)3, Naz[Cr(OH)g].

2. 3aKOHYUTh YPAaBHEHUS PEAKIUM:

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

6) NO2+KMnO4 + H20 = KNO3 +

B) Kl + K2Cr207 + H2SO4 =] 1> +

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

1) Zn + H3AsOz + H2SO4 = AsHs +

4. CocTaBUTh CXEMBbI JIBYX T'aJbBAaHUYECKHX AJIEMEHTOB, B OJJHOM U3 KOTOPBIX MEJb CIyXKHJIa
OBl KaTOIOM, a B IPyIroM — aHoA0M. Hanmcars ypaBHEHHUsI peakLni, MPOUCXOIAIINX MPU paboTe ITHX
3JIEMEHTOB, U BBIYMCIUTh 3HAYEHHSI CTAHAAPTHBIX 3. 1. C.
5. I'anpBaHUYECKH 3JEMEHT COCTOMT M3 CepeOpsHOrO AJIEKTPOAa, MmorpykeHHoro B 1 M pactBop
AgNO3, u ctanaapTHOrO BOAOPOJHOTO IeKTpoaa. HamucaTe ypaBHEHUS 3JEKTPOJHBIX MPOILIECCOB U
CYMMAapHOW peaxkiuu, Ipoucxoasauieil npu padore snementa. Yemy paBHa ero 3.1.c.?
6. YKa3arb, B KAKOM HaIpaBJICHUU MOTYT CaMOIIPOU3BOJIbHO MPOTEKATh CIEAYIOUINE PEeaKIUu:

a) HO2 + HOCl = HC1 + Oz + H20,;

6) 2HIO3 + 5H202 = 1> + 502 + 6H20;

B)I2 + SH202 = 2HIO03+4H>0.
7. HukeneBble MIACTUHKU OMYIIEHBI B BOJIHBIE PACTBOPHI MEPEUUCICHHBIX HUXKE coneil. C KakuMH co-
JSIMH HUKENb OyJIeT pearupoBath

a) MgS0s4; 6) NaCl; B) CuSO4; r) A1Cl3; 1) ZnCly; €) Pb(NO3)2?
8. Hanmcatp ypaBHEHHUs 31€KPOJHBIX MPOIECCOB, IPOTEKAIOLIUX MPHU 3JIEKTPOJIN3€ BOAHBIX PACTBOPOB
BaCl2 u Pb(NO3)2 ¢ yrojabHbIMHU 3JEKTPOIAMH.
9. CocTaBUTh CXEMBI AJIEKTPOJIM3a BOJHOTO PACTBOpPA XJIOpUJIA IIMHKA, €CIU: a) aHOJ LIMHKOBBIN; 0)
AHOJ1 YIOJIbHBIN.
10. CocTaBUTh CXEMBI 3JICKTPOJIHM3a BOJHOTO pacTBopa cysibdara Meau, €Cu: a) aHOJA METHBIN; 0)
AHOJ1 YIOJIbHBIN.
11. PactBop comepxut nonsi Fe?+, Ag+, Bi*+ u Ph*+ B onuHaxoBoii koHnenTpamuu. B kakoif mocie-
JIOBAaTEJIbHOCTU 3TH MOHBI OYIYT BBLAEIATHCA MPH DJIEKTPOJIU3E, €CIIM HANpsKEHHUE JOCTaTOYHO IS
BBIAEIICHUS T1I000r0 MeTayuia?
12. ITpu snexrponuze pactBopoB CuClz Ha aHozae BeIAenuiIoch 560 Mi ra3a (yClIoBUS HOPMaJbHBIE).
Haiitn maccy Mequ, BeIIETMBIIEHCS HA KaTOJIE.

6.2. IIpumepHbIe BONPOCHI U 3aJaHus / 3a1a4H IS IPOMEKYTOYHOM aTTeCTaluu
Tabauna 9 - IlpumepHbie TeopeTHYecKHe BONPOCHI U MPAKTHYECKHE 3aJaHMA / 3a1a4M K
NPOMEKYTOYHOMY KOHTPOJIIO

PaBILeJ'IBI 1 TCMbI HpI/IMeprle TCOPECTUICCKHUEC BOIIPOCHI HpI/IMepHLIG MPAKTUYCCKHUEC 3aJaHNA
/ 3amaun
2 ceMecTp
OcHoBHbIE TIOHS- | 1. OCHOBHBIE ITOHATHSA XUMUHU: aTOM, 1. Tlouemy y amOMUHUS DHEPTHS
TUS W 3aKOHBI | MOJEKYJAa, XUMUYECKUH DJIEMEHT, BUJIbl | HOHU3ALUU HU)KE, YEM y MarHus’?
XUMHH XUMHUYECKHUX (OPMYJI, OTHOCUTENbHAS 2. [Touemy cBoiicTBa d-ny1IeMEHTOB
aTOMHas U MOJIEKYJISIpHAs Macca, 9KBU- | U3MEHAIOTCA HE TaK Pe3Ko, Kak

BAJICHT, MOJIb, MOJIIPHASI Macca, SKBUBA- | CBOMCTBA S- U P- SJIEMEHTOB?
JICHTHAsI MOJISIpHas Macca, xumuueckue | 3. [loyemy paauyc mo nepuoay ot
PE€aKu U YpaBHCHUS. CKaHOIUA OO MEOU N3MCHACTCA HE-
2. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI | 3HAYUTEIBHO?

XUMHHU: 3aKOH COXpPaHCHHUA MAaCChl BE-
IIECTB, 3aKOH YKBUBAJICHTOB, 3aKOH
KpaTHBIX OTHOmeHHﬁ, 3aKOH IIOCTOAH-
CTBa COCTaBa, 3aKOH ABOTAJIpO U CJe/-
CTBUA U3 HETO.

3. CTpoeHue aroMa: 10Ka3aTesibCTBa
CJI0’KHOCTH CTPOEHHUS aToMa, TIaHeTap-
Has MOJICJIb CTPOCHUSI aTOMa, AaTOMHBIE
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CIIEKTPBI, MoCTyJaThl bopa, 1BOHCTBEH-
Hasl IPUPO/JIa AIEKTPOHA, TPUHIUI He-
OnpeneneHHOCTH, ypaBHeHue [lpenun-
repa.

4. ATtoMHBIE OpOUTaIN, KBAHTOBBIE
qKCiIa, TPUHIHIG 3aII0JIHEHUS OpOUTa-
nel (MpUHIMT MUHUMATBHON SHEPTUH,
npuHuun 3anpera Iaynu, npasumno ['ys-
na, npaBuio KiedkoBckoro), siek-
TPOHHBIE (POPMYJIBI.

Ctpoenue Bellle-
ctBa. (OCHOBHBIC
KJIacCCHl  Heopra-
HUYECKUX COEIH-
HEHHI

5. [lepuoanueckas cuctema 3J€MEHTOB
J.N. MenneneeBa 1 3JEKTPOHHOE CTPOE-
Hue aroma (popmynupoBka MeHeneesa,
COBpeMeHHasi (OPMYIHPOBKA, CTPYKTYypa
NEPUOANYECKON CUCTEMBI, (PU3NUECKHii
CMBICII TOPSIIKOBOI'O HOMEpA JIEMEHTA,
CBSI3b MEXKY JIEKTPOHHBIM CTPOCHHEM
aTOMOB U MOJIOKEHUEM 3JIEMEHTOB B IIe-
PHOIUYECKO CUCTEME. )

6. Ileproanuecky u HEMEPUOINYECKU
M3MEHSIOIINECS CBOMCTBA AJIEMEHTOB:
paanychl aTOMOB, YHEPIHsI HOHU3ALIUHY,
CPOZCTBO K 3JIEKTPOHY, AJIEKTPOOTPHIIA-
TEJIbHOCTb.

7.Knaccudukanuu u HOMEHKIIATypa He-
opraHuueckux Bemiects. [IpoTonutuye-
CKasl Teopus KUCIIOT U OCHOBaHMH bpeH-
crena —Jloypwu.

8. XuMHueckast CBsI3b: ONPEICICHHUE U
XapaKTepUCTUKU XHUMUYECKOU CBSI3H, OC-
HOBHBIE BUbI CBsI3el. MeTO/1 BaJIEGHTHBIX
cBs3eil. OOMEHHBIN U TOHOPHO-
AKIIETITOPHBIA MEXaHU3M 00pa30BaHUS
KOBaJICHTHOM cBsi3u. CBOMCTBA KOBa-
JICHTHOM CBSI3U, THOPUANU3AIIMS aTOMHBIX
opOutaneit. [lonsgspHOCTH CBsI3€H U MoOJIe-
KyJI.

9. MexxMoneKysipHble B3aUMOJAECUCTBHUS:
OpPUEHTALIMOHHOE, NHIYKIIMOHHOE, JI1C-
MEPCUOHHOE B3aUMOJICHCTBHUSI, CUIIBI OT-
TaJKUBaHUS U CyMMapHOE B3aUMO/IeH-
cTBre. BomopoaHas cBA3b.

1. Temmeparypa  maBJIeHHS
CaCl2 — 7800C, CbCI2 — 5600C;
panuyc nona Ca2+ pasen 0,104
uM, woHa Cb2+ - 0,099um. O0Bb-
SACHUTh pa3inyhe TeMIeparyp
IJTABJICHUS.

2. OOBACHUTH C TO3UIUK Tpe-
CTaBJICHUH O IOJISAPU3ALUHA HOHOB
MeHbIIyIo ycroitunBocth AuCl3 B
cpaBuenuu ¢ AuCl..

3. Ha3BaTh KOMIIJIEKCHBIE COTH U
ONpEAENIUTh CTENEHb OKHCIICHUS
KOMILIEKCOOOpa3oBaTes:

[Pd(H20)(NH3)2C1]C1,
[Co(H20)(NH3)4]CNBEr,
[Co(NH3)5SO4]N03,
[PA(NH3)3CIICI, KA4[Fe(CN)6],
(NH4)3[RhCI6], Na2[Pdl4],
K2[Pt(OH)5CI], K2[Cu(CN)4];
nertpanbHbie:  [Cr(H20)4P0O4],
[Cu(NH3)2(SCN)2],,
[Rh(NH3)3(NO2)3],
[Pt(NH3)2ClI4].

4. Hammcatb KOOpAMHAIIMOHHBIE
bopMyNBl  CHEAYIOIUX  KOM-

IUIEKCHBIX COEIMHEHUM: a) NULU-
aHoapreHTaT Kamus, O0) TreKca-
HutpokooOansTaT (III) xamus; B)
xnopup rekcaammuuHukens (I1);
r) reKcalaHoxpomar (II1)
HaTpus; 1) OpoMHUa reKcaaMMUH-
kobanbta (II1); e) HuTpaT nuakBa-
terpaammubnukens (II); ) Tpu-
dbToporuapokcodepmwIIaT  Mar-
HUS; HEUTpajbHbIE: 3) TeTpaam-
MuH(poCcHaTOXpoM; U) JAUAMMUH-
JTUXIIOPOTIATHHA; K) TPHUAMMHH-
TPUXJIOPOKOOANbT; JI) JUAMMHH-
TETPaXJIOPOILIATHHA.

XUMHYECKUN
rporecc.

10 OcHOBBI XMUMHYECKON TEPMOJUHAMU-
KH: IPEIMET XUMUYECKON TEpMOIHA-
MHKH, OCHOBHBIE IIOHATHS (cHcTEMa, Ta-
paMeTpsl COCTOSIHUSA, TEPMOJUHAMUYE-
CKue (yHKLUH, SHEPTHsI CUCTEMBI, TETI-
J0Ta 1 paboTa, TEPMOIUHAMHUYECKHUE
MIPOIIECCHI).

1.Ecnu yBenuuuth nasieHue B 10
pa3, TO CKOPOCTh IIPSIMOM peak-
uu H2(r) + Br2(r)«>2HBr(1),
IIPY YCIIOBUU €€ 3JIEMEHTAPHOCTH,
YBEIMUUTCA B pas.

2. KonnuecTBeHHOE BIUSTHHE
TEMIIEPATYPHI HA CKOPOCTh XMMH-
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11. I[TepBbIii 3aKOH TEPMOJAMHAMUKH, FH-
tanbnus. TernoBoi 3pPekT XuMUIeCKIX
peakuuid. TepMOXUMHYECKHE YPAaBHCHUS.
OHTanenus (Temnora) oopa3oBaHus 1
CrOpaHMsL.

12. OCHOBHOI1 3aKOH TEPMOXUMUU U
cienctus u3 Hero. KanopuiiHocTh nu-
mu. BTopoit 3akoH TepMOIMHAMUKU. DH-
TPOIUS U €€ U3MEHEHUsI ITPU Pa3JInYHbIX
nporneccax. Jueprus [ m66ca u Hampas-
JIEHHOCTb XMMUYECKHUX pEaKIHil.

13. KoMIiiekCHbIE COeTMHEHUS: JOHOP-
HO-aKLENTOPHbIH MEXaHU3M, KOMILIEK-
co00pa3oBareiy, JUraHbl, CTPyKTypa 1
CBOWCTBA KOMIUIEKCHBIX COEIMHEHHH.
KoHcTaHTa HECTOMKOCTH.
14.XuMuueckass KHHETHKA: CKOPOCTb XH-
MUYECKON peaKI1u, 3aBUCUMOCTb CKOPO-
CTH PEAKLIMHU OT Pa3INyYHbIX (PaKTOPOB,
HOPSAJOK U MOJIEKYJIIPHOCTh PEAKILIUH,
KaTaJlu3 U €ro THUIIbI.

15. Xumnueckoe paBHOBECUE, KOHCTAHTA
XMMHUYECKOI'0 paBHOBECHUSI, CMELICHNE
paBHOBecws, npuHmn Jle [larense.

YECKOM pEeaKIMM BbIPAXKAETCH ...
1) npaBunom Baut-T'odda 2)
3aKOHOM JIEUCTBYIOIIMX MACC

3) 3akoHoM ['ecca 4) 3axoHOM
Payns

3 cemecTp

PactBops1

16.PacTBOpBI: c1IOCOOBI BHIPAYKEHUS KOH-
LEHTpaIui PacTBOPOB, (PU3UKO-
XUMUYECKHE CBOWCTBA pa30aBICHHBIX
pPacTBOPOB HEINEKTPOIUTOB (OCMOC, JaB-
JIEHUE TIapa HaJl pacCTBOPOM, TEMIIepaTy-
PBI KUTICHUS U 3aMep3aHusi, PACTBOPEHUE
ra3oB B KHUJKOCTSX, SKCTpakius). Kpuo-
CKOMUS ¥ 30yITHUOCKOIHS.

17.PacTtBOpHI 251€KTpOJIUTOB. Teopus
ANEKTPOJIUTUYECKON AUCCOLUALINH, CTa-
ObI€ U CUITbHBIE DJIEKTPOJIUTHI, JUCCOIIH-
alus BOJbl, HOHHOE MPOU3BEACHUE BOJIBI,
BOJIOPOJHBIN [TOKA3ATENb.

18.OcHOBHBIE TUITBI XUMUYECKHUX PEaK-
[IMH B paCTBOPAX: PEaKIMs TUIPOJIN3a,
HEUTpanu3aluu, OCAKICHUS U pacTBOpPE-
Hus. Kucinotno-ocHoBHbIE Oy(epHbIe
CHCTEMBI.

19.CunbHable 3nekTponuTsl. [Tponssese-
HUE PaCTBOPUMOCTH.

20. ducnepcusie cucteMbl. Kommongaeie
PacTBOPbI, PACTBOPHI BBICOKOMOJIEKYJISIP-
HBIX COEIMHEHHH.

21.Penokc-miporiecchol: CTENEHb OKHUCIIE-
HUSI, OTJIUYHE OT BAJICHTHOCTH; BayKHEMH-
[IME OKUCIUTEIN M BOCCTAHOBUTEIIN, TH-
IThl OKMCIINTEIIBHO- BOCCTAHOBUTEIBHBIX
peakiuii, METOIbl COCTABJICHUS ypaBHE-
HUH OKHCIUTEILHO-BOCCTAHOBUTEIBLHBIX
peaKkuui.

22. DNeKTpOoHbIE TOTEHIH AL, Psij

1.HaiitTu MoJsipHYIO KOHIIEHTpa-
IIMI0 MOHOB BOJIOPOJia B BOJHBIX
pacTBopax, B KOTOPBIX KOHIICH-
Tpauuss  TUAPOKCUI-MOHOB (B
MoJIb/1T) coctaBmsieT 3,2*10-6.
2.HaifTu MOJIIpHYIO KOHIIEHTpa-
IIUI0 TUIPOKCUI-MOHOB B BOJHBIX
pacTBopax, B KOTOpBIX KOHIIEH-
Tpalus HWOHOB Bojopona (B
MOJIB/1T) cocTaBiseT 10-3.
3.Berunciute pH pactBOpoB, B
KOTOPBIX KOHIIGHTpALUsl HOHOB
Bojopoja (B MOJB/I) paBHa
8,1*10-3

4.Bpruucnute pH pactBOpoB, B
KOTOPBIX KOHIIEHTPALUsi THUAPOK-
CUI-MOHOB (B MOJIB/JI) paBHA
9,3*10-9

5.0npenenuts pH pactBopa, B 11
kotoporo coaepxurcs 0,1t rua-
pokcuaa HaTpus. Jlucconumanuio
IIEJI0YH CYUTATH TTOJTHOM.
6.Hammcats ypaBHEHHS dJIEKPOJ-
HBIX IIPOLIECCOB, MPOTEKAOIINX
IpU DJIEKTPOJIU3€ BOJHBIX pac-
tBopoB BaCl, u Pb(NOgz)2 ¢
YTOJIbHBIMU 3JIEKTPOJIaMH.

7. CocTaBUTh CXEMBI DJIEKTPOIN3A
BOJIHOT'O PACTBOpa XJIOpUJA ILUH-
Ka, €CIH: a) aHOJ| IMHKOBBIWA; O)
aHOJ| YTOJIbHBIM.
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HanpspKeHUH MeTaJuioB. OKHUCIUTENIBHO-
BOCCTAHOBHUTCJIBHBIC ITOTCHIIUAJIBI U
ompeieJICHUEe HAITPABICHUS OKUCITUTEIb-
HO- BOCCTAHOBUTCJIBbHBIX HpOI_IeCCOB.
I'anpBaHMYECKHE DJIEMEHTEI.

23. DnexTposn3. 3aKOHbI JIEKTPOJIU3A.
Koppo3zus metamios, 6MOKOppo3us U
CIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO-
3UH.

8. CocTaBUTH CXEMBI AJIEKTPOJIH3a
BOJHOTO pacTBopa cyib(dara me-
A, €CIW: a) aHOJ MEIHBIH, O)
AHOJ| YTOJIbHBIN.

XUMUA
TOB

9JICMCH-

24 . ®du3ndecKue U XMMUYECKHUE CBOICTBA
METAJIJIOB.

25.XuMuveckne U PU3NUECKUe CBOMCTBA
S-METaJIJIOB.

26.XuMu4eckrne U PU3NIECKUe CBOMCTBA
pP-METaJlIoB.

27.0CHOBHBIE 32aKOHOMEPHOCTU XUMHH
d-anemMeHTOB.

28.XuMudeckne U GU3NIECKUe CBOMCTBA
d-anementor IV-VIII rpynn neproanye-
CKOW CHCTEMBI.

29.Xumu4ueckue U GU3NIECKUE CBOMCTBA
d-anemenToB I-11 rpynn neproandeckoit
CUCTEMBI.

30.CBoiicTBa M pacpOCTPaHEHHOCTh
HemeTauioB. Bogopon.

31 Xumuueckue u pusnyeckre CBOMCTBa
snemenToB [VA rpynnsl nepuoanue-
CKOW CHCTEMBI.

32.Xumuueckue 1 pusnyeckue cBoicTra
351eMeHTOB VA rpynibl epHOIN4YECKON
CUCTEMBI.

33.Xumnueckue u pu3NYeCcKue CBONCTBA
aneMeHTOB VIA rpynmnsl nepuoanye-
CKOW CHCTEMBI.

34 Xumunueckue u pusnyeckue cBoicTra
anemenToB VIIA rpymnmsl nepuonnye-
CKOU CHUCTEMBI.

35.JlanTaHUBI 1 AKTUHUIEL.
36.OCHOBHBIE METO/IBI CHHTE3a U OUUCT-
KM HEOPTaHMYECKUX COEAMHEHUH.

Hnousuoyanvnoe 3adanue «P-
nemenmot \V1A- zpynnory
1.00BscHUTE 3aKOHOMEPHOCTH
M3MEHEHHUS BEJTMYMH HOHHU3AIH-
OHHBIX ITOTEHIIUAJIOB, CPOJICTBA K
AIIEKTPOHY U IEKTPOOTpHUIIa-
TEJIbHOCTU aTOMOB P-3JIEMEHTOB
VI rpynmnsl.
2.Kak MOXHO MOJy4UTh CEPy U3
nuokcuaa cepol? 13 cepoBomopo-
na?
3.3aKOHUYUTE ypaBHEHUS PEAKLUIA:

Na2S203

+ Clz + H20 —
HI +
H2SO4) —

4.Brruucnure pH pactBopa, mo-
Jy4YEeHHOTO MPWJIMBAHUEM K 5 JT
BoAbI 3,3 M1 96 %-oro (p = 1,84
I/MJ1 ) pacTBOpa CEPHOI KUCIIOTBHI.
5.Buecennas B mabopaTtopuio 0y-
Mara, mporuTaHHas pacCTBOPOM
alierata CBMHIIA, Yepe3 HEKOTOpoe
BpeMs YepHEET, O HATMYUHU KaKo-
ro rasa B JabopaTOpHH 3TO CBU-
JIETENBCTBYET?

Hnousuoyanvnoe 3adanue «P-
1emenmot \/A- cpynnvt»
1./lafiTe oOu1yto XapakTepucTu-
Ky p-3JIEMEHTOB V I'pyIIbI ITe-
PHUOAMYECKON CHCTEMBI HA OCHO-
BAHUU AJIEKTPOHHOTO CTPOECHUS
HX aTOMOB.

2.Kakue paBHOBECHBIE CUCTEMBI
CYIIECTBYIOT B BOJHOM PAacTBOPE
aMMHaKa, U Kak OHU CMEIIatoTCs
MIpU HarpeBaHUU pacTBOpa, Npu
J00aBIEHUU KUCTIOT, IIe0Yeid,
NOHOB-
KoMmIIekcoobpazoBareneii? Ot-
HOCHUTCS JIU pacTBOP aMMHaKa K
CUJIBHBIM WJIU cJa0bIM OCHOBA-
HUSIM?

3.0nuimmure CTpoeHUe OKCUIa
docdopa (III). YpaBHeHUSIMU pe-
AKLMM MOKAXKHUTE, KAK ITOT OKCHJT

22




B3aUMOJICHCTBYET: a) C BOJOU U
pacTBOpamH MIEI0YeH Mpu OObIY-
HOU Temmeparype; 0) ¢ ropsucit
BOJIOM, B pe3ysbTaTe yero oopa-
syercsa pochun u pochopHas
KHCJIOTA.
4.3aKOHYUTE YPaBHEHUS PEAKIUM:
PoHs  +
K2Cr207 + H2SO4 —
NaNO, +
Kl + H2SO4 —
5.Haiinure KOHLIEHTPALUIO MOHOB
BOJIOPOJIa B pacTBOpPax OJAHOOC-
HOBHBIX CHJIBHBIX KHCJIOT, €CIIH
UX MOJISIpHAsl KOHIICHTPAIUS OJT1-
HakoBa 1 paBHa 0,01 M.

Huoueuodyanvnoe 3adanue «P-
anemenmut 11 A- zpynnory
1.Hammummmre anekTpoHHbIe Bop-
MYJIbl aTOMOB T'aJIOT€HOB B HOP-
MaJIbHOM ¥ BO30YXJICHHOM CO-
crosiHusAX. [louemy xmop, 6pom u
MO IPOSIBIISIIOT COCTOSTHUS OKHC-
nenus ot -1 1o +7, a hrop TONBKO
-1?
2. C KaKuMU MeTaJuIaMH MOXKET
pearupoBath XJIOPOBOJOPOIHAS
kucnora? [IpusBennre npuMepsl.
3. Beruucaure pH 0,1 M pactBo-
pos HF, HCI, HBr, HI. Hyx#Ho nu
JUTSI TIOJTY4EeHUsI OTBeTa 4 OT/ellb-
HBIX pacyera?
4.3akoHUNTE ypaBHEHUS PEaKIIHii:

Ba(OH)
+Cl; —

KCIOs +
S —
5. Iloyemy [u1st OJTy4eHUs XJI0pa
HCIOJIb3YIOT KOHIEHTPUPOBAH-
HYIO COJISTHYIO KHCIIOTY U TBEp-
JIbI IepMaHranat Kajus? MoxHO
JIM MCTIOJb30BaTh JUIS 3TOM LIeIu
pPacTBOPHI COJISTHOM KUCIIOTHI U
nepManranara? Hanummre ypas-
HEHHUsI pEeaKIUil.

Huousuodyanvnoe 3adanue  «S-
,d-, f- anemenmury

1. Ykaxure pa3nuure B CTPOCHUU
aTOMOB TUTaHA U repmanus. Kak
9TO BIUSET HA XapaKTep UX OKCH-
JIOB ¥ TUIPOKCUIOB?

2.Kakue peakuuu npoTekaroT npu
JIEMCTBUM HA KPUCTAIIINYECKUI
MepMaHraHaT KaJius: a) KOHIIEH-
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tpupoBaHHoil H2SO4; 6) KoHIIEH-
tpupoBannoii HCI; B) mpu Harpe-
BAHHUU?
3.Hanummre hopmMysbl KOM-
TUIEKCHBIX COSAMHEHMI Kele3a:
rekcanuanogpeppara (II) kamus u
rexcannanodeppara (I11I) kanus u
pacnpeenuTe 3JeKTPOHbI aToMa
’Kelle3a Mo KBaHTOBBIM sSYeKam
npu 00pa30BaHUH KOMIUIEKCOB.
Kaxkue u3 3tux coennHeHui sB-
JSAI0TCS apaMarHUTHBIMU?
4.Kak v noyeMy u3MeHseTCs Tep-
MHUYECKasi yCTOWYMBOCTh U KHUC-
JIOTHO-OCHOBHBIE CBOMCTBA THI-
pokcuoB B psiny: Zn(OH)2 —
Cd(OH)2 — Hg(OH).?
5.3aKOHUNTE YpaBHEHUS pPEaKLIUi:
Cu(NO3)2

KMnOQOg4 +
MnSO4 + H2O — MnO2+ ...

CocraBurens: HMBano @.U. — n.x.H., mpodeccop kadenpsl EJ]
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