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Cenenusi 00 yrBep:KIeHNH:

VYTBepxkaeHa YUEHBIM COBETOM (haKyabTeTa

(mpoTtokon Yuénoro cosera ¢axynabrera Ne 7 ot 16.03.2023)

Ha 2023 rox Habopa

Onobpena Ha 3aceJaHUHU METOAMYECKON KOMUCCUHU

(mpoTokos MeToan4eckoi komuccuu dakynaprera Ne 3 ot 17.02.2023)
Onobpena Ha 3aceqanuu kadeaps EJ]

(mpotoxost Ne 6 o1 26.01.2023) A.T". )KykoBa

YT1BepxaeHa Yuenbim coBeToM dakyinbTeta KEIT (mpoTokon Yuenoro coeta ¢akynpreTa Ne 6
ot 20.03.2024r.)

OnoOpena Ha 3acejaHUM METOAUYECKONW KOMHCCHHU (haKkynabTeTa (IMPOTOKOJI METOIUYESCKOM
komuccun daxyiabrera Ne 3 ot 20.03.2024 1.)

OnoOpena Ha 3acemannu obOecrieunBaronieit kadeaper EJ[ (mpotokom Ne 7 or 14.03.2024 1)
Kykosa A.T.

VYTBepxkaeHa Yu€HpIM coBeToM (akynbTeTa (MpoTokod YuéHoro comera ¢akynaprera Ne 10 ot
18.03.2025) na 2025 rox Habopa

OnoOpeHa Ha 3acelaHUd METOJIWYECKOW KOMHUCCUHU (IIPOTOKOJ METOAUYECKONH KOMHCCHH
daxynabTera Ne 4 ot 11.02.2025)

OnoOpena Ha 3acenanuu kadeaps! EJI (mpotokos Ne 5 ot 13.01.2025)  A.T". XKXykoBa



OrsiaB/ieHHe

1.1IEIID JIUCIIHITIIIHTHBL. ......uvvvveeeeeeeeeeinsreeeeeseeeeeseansseseseeeeeessensssssesseseeemmssssessssseesemmmssnsssesseseesomsosrsseseses 4
DOPMUPYEMBIE KOMITETEHIIIM ......vveeeruevreeeeanereeeeannsreeesssssseesssssseeesssssseessssseessssssseessnsssseessnssseesssnsseeens 3
NHIUKATOPBI TOCTUKEHUS KOMITETECHIIMI .....eeuviieiiieeiiieeiieeeitteeiteeeiteeeiteesaieeesnaeeesaseeesnneeesaneeesnnes 3
3HaHusl, yMEHHUSI, HABBIKU (3YB) TIO IUCIIUTIIIIHE ......cvveeiiieiieeiieiie e citeeiee et saaeeaeeseveesaeseneens 3
2 O0BEM H TPYAOEMKOCTh MUCIMIUIMHEI M0 BHAAM y4eOHBIX 3aHATHI. DOPMBI MPOMEKYTOTHOU
ATTECTALIMI. ...uvveeutteeeunteeetteeeuteeeeateeeeuteeeeaaeeeeaaeeeaaaee ettt e eabteesbbeeeataeeeabeeesabbeesabeeesabteesabeeeabeesaaneesanteesnneesan 5
3. Y4eOHO-TeMaTUUeCKUH TUTAH U COACPIKAHUE JTUCITUTIITIIHBL. ..eevvveerevreeenreeennreeensreeennseesnsseeensseeennns 5
3.1 VUCOHO-TEMATHUCCKUM TIITAH .....veeuteeeuiientteeuteeteeauteenteesaeeenstesaseenseesaseebeesaseanseessseeseesnteenseesnseenseas 5
3.2. ConeprkaHue 3aHATUH 11O BUAAM YICOHOM PAOOTBL .......eeveerereeriieeireeiienieetienereenseesseeseessneesees 6
4 TlopsimoK OLICHWBAHUS YCIIEBAEMOCTH M C(HOPMHUPOBAHHOCTH KOMIETEHIIMH O0O0yJaromerocs B
TEKYIIEH U TPOMEIKYTOUHOM ATTECTALIMM. ...uvvveenerreeereeenureeeneseeeuseessseessseesseeesseessseessseessseessseesnnseenns 10
5 MarepuanbHO-TEXHHYECKOE, TMPOrpaMMHOE H  Y4eOHO-METOJAMYECKOe OOecreueHue
TIVICIIVITITIITHDL. ...evneeeeeneeeeeee e e e e eeeee e e et e e e e et e s e e ea e e e eeaneseeeen e eeaan e eeanseeeanaseenaneseenanareeneneeeenenaeeennnns 11
5.2 MarepHallbHO-TEXHUYECKOE U MPOTPAMMHOE 00ECTICUCHHUE JUCIIHILTUHBL. .....ccvveeneeeereeneeannne 12
5.3. CoBpemeHnHbIe MTpoeccuoHalbHble 6a3bl JaHHBIX 1 UHPOPMALIMOHHBIE CITPABOYHBIE CUCTEMBI.
12
6 VIHbIE CBECHUS U (MITH) MATEPHATIBL. ..eeeuvveeenrriesereesereensreessreesseeensseeessseesssseesnsseessssesssseeessseesnns 12
6.1.ITpumMepHBIC TEMBI TUCEMEHHBIX YICOHBIX PAOOT ..vvveevrieeeiieeeieeeireeetteesteeesaeeessseeessseesnsseeens 12
6.2. [IpuMepHbIe BOPOCHI U 3a7jaHus / 331a4H I IPOMEKYTOUHOM ATTECTALINH ........venveeneennnee. 19



1.11leab AMCHMIIMHBI.

B pesynbrare 0cBOCHHUS JaHHOW AUCHUIUIMHBI y 00y4YalOIerocs: JOJKHBI ObITh C(HOPMUPOBAHBI

KOMITETEHIIMM OCHOBHOM TTpodeccCHoHaIbHON 00pa30BaTebHOM TpOrpaMMBbl OaKaiaBpuara:
MK-2

1.1

dopmupyemMble KOMIIETEHIIUH, HHANKATOPbI J10CTHKEHUSI KOMIIeTeHM i, 3HAHNS,

YMEHHUs, HABbIKH
Tabmmma 1 — MHAMKATOpHl JOCTHIKEHUS KOMIIETSHITMH, ()OPMUPYEMBbIE TUCITATTMHOMN

HAaBBIKU B
peAMETHOU
obilacT 1O
poduiIIo
"Xumus"

npu
pelIeHuH
npoeccuoH
AJBHBIX
3a7a4

peanm3anuy B Pa3IHIHBIX

¢dopmax  oOyyeHus B
COOTBETCTBUH c
tpeboBanusmu GI'OC 00.
IK-2.3
JIeMOHCTpHpYET  HAaBBIKH
HCTOB30BAHUS B
npodeccuoHaTbHOR
o0pazoBaTebHOM
JIESITETFHOCTH
CHCTEMaTH3HPOBAHHBIX
TEOPETHIECKUX u
MPaAKTHYECKUX 3HAHUHN

XUMHYCCKUX HAYK.

Kon wu WNHpukatopsl 3nanus, ymenus, HaBoiku (3YB), dopmupyemsbie
Ha3BaHUE JOCTUXKECHUS JUCHUILTMHOMN
KOMIIECTCHIT KOMIIECTECHIINHU 110
5078 OI1OIT
[IK-2. MK-2.1 3naet | 3Haert:
CriocobeHn CTPYKTYPY, COCTaB M | - OCHOBHBIC ITOHSATHUS KJIIACCHYSCKOU U (PU3MUYCCKON XUMHUH;
OCBAMBATEL W | AMNAKTHYECKUE €MHMIBI | - (yHIaMEHTaTbHbIE 3aKOHBI, SABICHHS U MPOLECCHI, U3yYaeMble
HCIIONE30BAT [IpeAMETHOI 00J1acTH | XUMHEW;
b Xumusi. - crielU(pUICCKYI0 XUMUYECKYHO TEPMHUHOJIOTHIO;

IK-2.2 YMeeT | - METOAWKH  BBITIOJHEHHUS  Jab0paTOpPHO-NPAKTUYECKUX U

TeopeTHiecK OCYILIECTBIISTH 0TOOp | IKCHEPUMEHTAIBHBIX XUMHUYECKUX UCCIICJOBAHHM.
UC 3HAHWA U | yyeGroro cojiep)kaHusl | YMeeT:
HPaKTUICCKH | ppenmeTHOM o0macTv | - JOCTYNMHO OOBACHATH OCHOBHBIE XMMHUYECKHE TEPMHUHEL,
€ YMCHHA M | Xumus st €ro | TOHSTHSI U 3aKOHBI, aCCOIMMPOBAHHBIC C 00JIACTHIO U3YUCHHS;

- IUTAHUPOBATh BBHITIOJHEHUE J1A0OPATOPHO-TIPAKTHIECKUX U
OKCIICPUMCHTAJIbHBIX XUMHUYCCKUX HCCHGZ[OBaHPIﬁ;

Baapeer:

- OCHOBHBIMH XHMHYCCKHUMHU U (l)I/ISI/I‘{eCKI/IMI/I IIOHATUSMU,
3HAHUSIMHU SaKOHOMepHOCTeﬁ XUMHUYECCKUX IPOLECCOB U ﬂBHeHHﬁ;
- CHGIII/I(l)I/IKOﬁ METOOUK BBIITOJIHCHU A na60paTopH0-
MPAKTUYCCKUX U DKCIICPUMCHTAJIbHBIX HCCHGL[OBaHI/Iﬁ.




2 O0béM ¥ TPYI0EMKOCTD TUCHHUILINHBI 10 BUAAM Y4eOHbIX 3aHATHI. PopMbl

MPOMEKYTOYHOI aTTeCTAlMHU.

Tabnuna 4 — O0beM U TPYAOEMKOCTh AUCIUTIIMHBI IO BUJIaM YICOHBIX 3aHITHIA

OOmiast TpPylLOeMKOCTh ¥ BHUABI yueOHOH palboThI IO

O06BEM Yacos 1o
dbopmam oOydeHus

JTUCIUILIMHE, IPOBOJIMMBIE B pa3HbIX (hopMax

0P0

1 O6mas Tpy10eMKOCTh T CIUTIITHHBI

288

2 KonrtakTHas pabora 0OydyaloUIMXCsl C IPerojaBaTeieM
(o BuIaM y4eOHBIX 3aHSTHIT) (BCETO)

92

AynuTopHas paboTa (Bcero):

92

B TOM YHCJIC:

JIEKI[UHA

36

MPAKTUYCCKUC 3aHATHUA, CCMHUHAPbI

MPAKTUKYMBbI

1abopaTopHbIE pabOThI

56

B HHTEPAKTHBHOU hopme

B JICKTPOHHOU (hopme

Bueaynutopnas pabota (Bcero):

B TOM  4YHCIe, WHIUBUIyaJbHas  paboTa

00y4JaronmMXxcs ¢ mpernoaBaTeaeM

MOATOTOBKA KYPCOBOM pabOTHI /KOHTAKTHAs paboTa

IpyIIoOBas, WHAWBUIyaJIbHAass KOHCYJIbTALUSA U
UHbBIE BUIBI y4eOHOM NeSITeTbHOCTH,
pelyCMaTPUBAIOIINE TPyTIOBYIO U
WH/IMBUTYaJIbHYIO 00yJaroIuXxcs c
npernoaaBarenem)

pabory

TBOpYecKas pabora (3cce)

3 CamocTosTenbHast paboTa o0ydaromuxcs (BCero)

124

4 TIpoMexxyTouHasi aTTeCcTalus 00yJaromerocs

Ox3ameH — 1 kypc 2 cemectp 364
Ox3ameH — 2 kypc 3 cemectp 364

3. Y4eOHO-TeMaTH4eCKHUI IVIAH U COAePKAHUe JAHCHMIIJIMHBI.

3.1 YueOHO-TEeMATHUYECKHI IIJIAH

Tabnuna 5 - YueOHO-TeMaTUuYeCKUi TUIaH 09HOU popmbl 00yUueHUs

8 Buabl yueOHbIX 3aHATHH, BKIIOYAS
[
= S CaMOCTOSITEJIbHYIO PadoTy
s é g o0y4yawmuxcsi H TPYA0€MKOCTh
5.2 9 Dopmbl
© 83 (B yacax)
Ne Pasznea C =3I TeKyllero
< ayAuTOpPHbIE camMocTosiTe
n/n AUCHHUILIMHBI = KOHTPOJIs
B y4yeOHbIe 3aHATHA  |JbHAs
ycneBaeMoCTH
BCEro | JIEKIMM | ceMHHapbl, |padora
npakTuyeck |00y4aromux
e 3aHATHA |CH
2 cemecTp
1. | OcHOBHBIE TOHATUA U | 28 4 10 14 KonTponbhas
3aKOHBI XUMUH paborta
2. | Ctpoenue  BemecTna. | 52 10 12 30 Onpoc, oTuér o
OcHoBHbIE KJIaCChI BBITIOJTHEHUH
HEOPraHUYECKHUX MPaKTHYECKOU
COEINHEHUN paboTHI
3. | Xumunueckuii npouecc. | 28 4 10 14 KonTpoibHas
paborta
JK3aMeH 36




2 Buabl yueOHBIX 3aHATHH, BKJIKOYAs
= § ] CaMOCTOSITEJIbLHYIO padoTy
g ; § o0yyaromuxcs ¥ TPyA0EMKOCTh ®
S 2 3 (B yacax) OpMbI
Ne Paznen ©C =53 TeKYILEero
n/n AUCHHUILTHHBI & 4YAUTOPHBIE camocrosre KOHTPOJIA
b= yuyeOHbIe 3aHATUA  |JIbHAs
ycneBaeMoCTH
BCEro | JIeKIuM | ceMuHapel, |padora
npakTH4eck |00y4aromx
e 3aHATHA |CH
Hroro 2 cemecTp 144 18 32 58
3 cemecTp
4. | PactBopsl 39 6 8 24 KonTpoibHas
pabota
5. XUMHUSA JIEMEHTOB 70 12 16 42 NuauBuyansH
o€ 3aJlaHue
JK3aMeH 36
Hroro 3 cemectp 144 18 24 66
Bcero: 288 36 56 124
3.2. Copepxanue 3aHAATHI IO BUAM Y4eOHOI padoThI
Ta6mmma 6 — CoaeprkaHue TUCIUTIITUHBI
Ne | HaumeHoBaHme pa3aesia
Conep:xxanue
n/n JUCIUTLJINHBI
2 cemecTp
1 Pazgen 1.0cHOBHEBIE
TOHSITHSI U 3aKOHBI
XUMHUHI
Cooeparcanue 1eKYuoHHO20 Kypca
1.1. | OcHOBHbIE OHATHS U OCHOBHBIE MOHATUSI U TEOPETUUYECKUE MPEACTABICHUS B XUMUU:
3aKOHBI XUMUHU XUMHYECKHE DJIEMEHTBI, MPOCTHIE W CIOXHBIC BEIIECTBA, THIIBI
XUMHUYECKHUX DPEaKIHUH, CTeXHMOMETpHUs, SKBHUBAJIECHT, aTOMHas W
MOJIsIpHAas Macca, MoJib. BemiectBa B HA€aTbHOM Ta30BOM
cocTosiHuM. OCHOBHbBIE 3aKOHBI XUMHUHU
Tembl 1a6OPamMoOpPHbIX 3AHAMUL
1.2 | Texuuka OGe3omacHOCTH | 3HaKOMCTBO ¢ kaOuHeroMm. Ilopsmoxk paboTel B nabopaTopud,
npu pabotre B KaOuHeTe | OOIIHME MOJIOKEHUs, OCHOBHBIC TpaBUiia, TPEOOBAHUS K TEXHHKE
XUMUU 0€30IacHOCTH, XUMHUYECKasl MOCy1a M O0paIlieHne ¢ Hero.
1.3 | Texnuka nabopatopHbix | O3HAKOMJIEHHE C HEKOTOPBIMH ONEparusMu J1abopaTopHOM
pabor XUMHYECKON MPAKTUKU U U3MEPUTEITHHBIMU MPHOOpaMU: BECHI U
B3BEIIMBaHHE, (UIbTPOBAHUE, HArpeBaHue, OOIIHE MPHEMbI
paboThI C razamu.
1.4 | Metoasl ouncTku | OuncTKa MOBApEHHON coNMM (PHIIBTPOBAHWEM UM BBITAPUBAHHUEM,
BEILIECTB BO3TOHKA MOJa, IEPETroHKa XJopodopma.
1.5 | Onpenenenue mossipHoOil | OnpeneneHune OTHOCUTEIIbHOU MOJIEKYJIIPHOU MacCChI
MaccChl JUOKCUJIA | YTJIEKUCIIOrO ra3a MmyTeM BBITECHEHHUS BO3/1yXa.
yriaepoja.
1.6 OKBUBAJICHT W MoJisipHas | OnpeneneHre MOJISPHOM Macchl SKBHBAJEHTA LMHKA METOI0M
Macca 3KBUBaJICHTOB BBITECHEHUSI
Paznen 2. Ctpoenue
BenlecTsa. OCHOBHEIE
KJIACChl HEOPTAHUUECKUX
COeTMHEH NN
Cooepatcanue 1eKYuoOHHO20 Kypca
2.1 | CoBpeMEHHBIC | JlokazaTenbCcTBa CJIOKHOCTH CTPOCHMSI aToOMa, IUIaHeTapHas

6




HaumeHoBaHue pa3jaena

Conepxanue

n/n JTUCIUIIINHBI
IIPEICTABJICHUS O MOJENIb CTPOEHUsI aToMa, AaTOMHBIE CIEKTPbl W KBAaHTOBBII
CTPOEHHMH aToMa. XapakTep HSHEPreTUYeCKUX HW3MEHEHUM, mocTyaaTel bopa,

KOPITyCKYJISIPHO-BOJIHOBBIE CBOMICTBA MHUKpPOYACTHLL,
JNEKTPOHHBIE  OpOWTANM, KBAHTOBBIE  YWCIA, [PUHIUIIBI
3aMOJIHEHHUS MIEKTPOHHBIX OpOUTANIEH.

2.2 | DNeKTpOHHbIE DNeKTpOHHBIE KOH(QUTypanmuu aTOMOB U HMOHOB. OCHOBHOE H
KOH(UTYypally aTOMOB U | BO30YX/ICHHOE COCTOSHUE aToMa [lepnonnueckuii  3aKoH.
MOHOB. Ilepnoanuecknii | 3aKOHOMEPHOCTH NEPUOAMYECKUX W3MEHEHMH pPaguycoB U
3aKOH XUMHUYECKHUX CBOMCTB JIEMEHTOB B IEPUOINYECKON CUCTEME.

2.3 | Teopust XuMHU4ECKOTO Teopuss XUMHYECKOIO CTPOEHHS. IJIEKTPOOTPHULATEIBHOCTb.
crpoenus. KoBanentnast | BamentHocTh.  Tumbl  XuMu4eckod  CB3U.  OCHOBHBIE
CBSI3b. XapaKTEePUCTUKUA XUMHUECKOU cBs3u. KoBaneHTHas cBsizb. MeToa

BaJICHTHLIX cBs3eil. Metox MO JIKAO.

24 WNonnas, metamnuyeckass | MonHas cBs3e. llonspusanus moHOB Metaminyeckasi CBS3b.

Y BOJOPOJIHAS CBS3b. Bonopoanas CBS3b. BemectBa MOJIEKYJISIPHOTO u
HEMOJIEKYJISIPHOTO CTPOEHHSL.

2.5 | XUMHUYECKHE PEAKIIUH. MHuorooOpa3ue HeopraHmdeckux BemiectB. Kiaccugpukanus
OcHOBHBIE KJ1acChl HEOPraHMYECKUX COEAMHEHUH.

HEOPTaHUYECKUX Knaccudukanmss XuMudeckux peakiuid. B3auMocBs3b OCHOBHBIX
BELIECTB. KJIACCOB HEOPTraHMYECKUX COETMHEHUI

2.6 | Koopaunanumonsoie Koopaunaumonnsle  coenuHenusi.  OCHOBHBIE  TMOJIOKEHHUS

COEIMHEHUs KOOPJAMHALIMOHHOM  TEOpUH, MPUPOJAa XHUMHYECKOM  CBS3H,
HOMEHKJIaTypa, paBHOBECHS B  CHCTEMaX, COAEpPKaIIUX
KOMIUICKCHBIC HOHBI, POJIb B OMOJIOTHH.

Temvl 1abOpamopubix 3aHAMULL

2.7 | CoBpemMeHHbIE CoBpeMeHHbIE MTPEICTABICHUS O CTPOCHUU aTOMA.

MpeACTaBICHUS 0 | DNEeKTpOHHAasi CTPYKTypa aTrOMOB M OJHOATOMHBIX HOHOB
CTPOCHHUU aToma. | METaJNIOB 1 HEMETAJUIOB.
ONEeKTpOHHAas CTPYKTypa
aTOMOB M OJIHOATOMHBIX
MOHOB  METaUIOB U
HEMETAJJIOB

2.8 | Ilepuonnueckuii 3akoH. | [lepponuyeckuii  3aKkOoH. 3aKOHOMEPHOCTH  IEPUOIUYECKHX
3aKOHOMEPHOCTH W3MEHEHUN paJuyCcoOB M XUMHYECKMX CBOMCTB JJIEMEHTOB B
NEePUOIUYECKHUX NEPUONYECKON CUCTEME.

W3MEHEHUN paguycoB U
XAMUYECKUX CBOWCTB
3JIEMEHTOB B
NIEPUOIUYECKON CUCTEME.

2.9 | Tunsr XUMHUYecKUX | Tumbsl ~ xumudeckod  cBA3M. OCHOBHBIE  XapaKTEPUCTUKU

CBsI3EM xuMudeckon cBsizu. KoBaneHTHast cBf3b. MeTOJ BaJICHTHBIX
cesazeil. Meron MO JIKAO. Kpucraminmdyeckue peumeTkd u
arperaTHoe COCTOSIHUE BELIECTBA.

2.10 | Tunsl xuMudeckux | Pa3nokeHne OCHOBHOTO KapOoHaTa Menu, 3aMelieHHe MeIu B
peakuui pactBope cynbdara Mea, COSAMHEHUE [IUHKA C MEJIbI0, PeaKIus

HEUTPAIM3ALUH, IK30TEPMUYECKHE PEAKIIMH.

2.11 | Knaccel Heopranndeckux | Kimaccel HeopraHmdyeckux coeauHeHMH. M3ydyeHue CBOMHCTB
COETMHEHUI. KHUCJIOT. XMMHUYECKHE CBOIICTBA OCHOBAHUH U coylei
XUMUYECKUE  CBOMCTBA
OCHOBAaHUU U COJEH

2.12 | KommiekcHbie KomMmiuiekcHrbie COCTUHEHMUS. N3yuenue peaxkuuit
COEIMHEHUs KOMILIEKCO0Opa30BaHUs C HEOPTaHWYECKUMH JINTaHJaMH.

Pa3zpen 3.Xumnueckuii
poliecc.




Ne
n/n

HaumeHoBaHue pa3jaena
TACHHUILINHBI

Conepxanue

Cooeporcanue 1eKkyuoHH020 Kypca

3.1 | DHepreTuka XUMHUYECKHUX | DHEPreTHKa XUMHUUECKUX MPOLECCOB. DHepreTndeckue 3QPeKThl

MPOIECCOB XUMHUYECKUX peakiui. TepMoXuMuyeckue pacyeTbl. JHTPONUA U
e¢ M3MEHEHHE NpU XUMHYECKHX peakuusax. DHeprus ['ubddca u
HaMpaBICHHOCTh XUMUYECKUX ITPOLIECCOB.

3.2 | CKOpoCTb XMMHUYECKHX CKOpocTh XMMMYECKUX pEaKUUid M XUMHYECKOE pPaBHOBECHE.
peaKIMil 1 XUMUYECKOe Onpenenenue; (GakTopbl, OT KOTOPBIX 3aBUCUT CKOpPOCTb
paBHOBECHE. XUMHUYECKHUX pPEaKlMi, KaTalau3, XUMUYECKOE PABHOBECHE U €T0

CMELICHHE.

Temvl 1abopamopuwlx 3aHAMUL

3.3 | Tennosble apdexTsl | U3mepenue TernoBbix 3 (HEeKTOB XUMHUUECKUX PeaKLIUi
XUMHYECKHX PEAKIUI

3.4 | Cxopoctb xumuueckux | CKOpOCTb XMMHMUYECKHX peakUMid. 3aBUCHUMOCTb CKOPOCTHU
peaxkuuii peakuuyu OT KOHILIEHTpAalMM pPEarupyrolux BeEUIeCTB, OT
Uccnenosanue TeMIEepaTyphbl.

CMCIICHUSA XHUMHUYCCKOI'O
paBHOBECHS

CMmelieHne XMMHYECKOTO PpPAaBHOBECHS TMPU  H3MEHEHHH
KOHIEHTPAlUU pearupyrouX BEIIeCTB.

3 cemecTp

| Paspnen. PacTBopsl

Cooeporcanue 1eKkyuoHHo20 Kypca

4.1 | PactBopsl Teopus PactBopsl. PacTBopumocTh BemecTB Boje. CiocoObl BBIPAKECHHS
BIIEKTPOIUTUYUECKON cocTaBa pacTBOpPOB. Teopus 3IEKTPOIUTUUECKON TUCCOLMAIUH,
JUCCOIMALUN KOHCTaHTa ¥ CTENEeHb JUCCOLMAIUU, CWIbHBIE U cladble

JIEKTPOJIUTHI.

4.2 HNonHoe npousBeneHne HNonHoe mnpousBeneHune Boabl. Bomoponsblid mokasarens, pH.

BoAbL. ['maponus. Bydepnble cucTtemMbl B )KUBBIX OpraHusMax. [ uaposnaus, cTeneHs u
KOHCTaHTa T'MIPOJIN3a.

4.3 | OkucauTenpHo- Knaccuukanuss OKHUCIUTENTFHO-BOCCTAHOBUTEIIBHBIX —PEAKLIUU.
BOCCTAHOBUTEIbHbIE CocraBneHue  OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKLUi
pPaBHOBECHS M MIPOLIECCHI. | METOJIOM 3JIEKTPOHHOTO 0ajaHca U METOJOM IMOJIYpEaKIIHi.

4.4 | DIEKTPOXUMHUYECKHUE DNEeKTPOAHBIN MOTEHIIMAN, ypaBHeHHe HepHcTa, raibBaHUYECKUi
MpOLIECCHl.  DJIEKTPOIM3. | SJEMEHT, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIM IMOTEHUUAT U
Koppo3zus meranios. HanpasieHue nporekanus OBP, osmgekTtponmu3 coned ¢

pacTBOPUMBIM W HEPACTBOPUMMBIM aHOJIOM, 3akoHbl Dapanes.
Koppo3zus meranios.

Temvl 1aboOpamopubix 3aHAMULL

4.5 | IlpuroToBneHue [IpuroToBneHue pacTBOPOB  3aJaHHOW  KOHILIEHTpaUuud M3
pacTBOpOB 3a/IaHHOM | TBEPJIOTO BEILECTBA U BOJIbI, U3 KOHLIEHTPUPOBAHHOMN KUCIOTHI U
KOHLICHTPALUH BOJBL.

4.6 | DIEKTpOJIUTHYECKAS Onpenenenne peakuuu Cpeabl paCTBOPOB COJIEH MPHU TUIPOJIH3E,
JUCCOLMALNS HCCIEA0BAHUE MTPOIYKTOB TMAPOJIN3a, BIUSHUE TEMIIEPATypbl U
Bonopoausiii mokaszarens | pa30aBlieHUsT pacTBOpa Ha CTENEHb TUAPOJIN3a, OOpPaTHMOCTh
cpeast pH TUIPOJIN3a, TTOJHBIA THAPOIIHU3.

I'mpponus conent Pacuer Benuuunsl pH CHIBHOTO OCHOBAaHMS U CUIIBHOW KHUCIJIOTHI,
c1aboro OCHOBaHUS U C1a00¥ KUCIOTHI, PACTBOPOB COJICH.

4.7 | I'ereporennnie I'eTeporennoe paBHoBecHe B pacTBopax. OcaxaeHne
paBHOBECHSI B pacTBOpax | TPyAHOPACTBOPUMBIX COJIEH, pACTBOPEHHUE TPYIHOPACTBOPUMBIX
3JIEKTPOJIUTOB CoJIeH.

4.8 OKUCIUTEILHO- OKHCIIUTENBbHO-BOCCTAHOBUTENbHAS JIBOMCTBEHHOCTh MEPOKCHAA
BOCCTAHOBUTEIbHbIE BOJIOPOJIa U HUTPUTOB. Peakius qucnponopiuoHupoBanus Hoja,
peakiuu 3aBUCUMOCTb OKHUCJIMTEJIbHO-BOCCTAHOBUTEIBHON pEaKUMH OT

pH-cpenpl, onpeneneHne HallpaBJIeHUsl PEIOKC-IIpoLECcca.

4.9 | DnekTpoaus Bolgenenne BOIOpOAAa W3 KUCIOTHl METAJUIAMH, BBITECHEHHUE




HaumeHoBaHue pa3jaena

Conepxanue
n/n JTUCIUIIINHBI
OJIHUX METAJUIOB APYTMMH, 3JIEKTPOJIM3 pacTBopa HOAHMCTOIO
Kajnust, cyiabdaTa HaTpus, Cyiabpara MeAH, OdIIEKTPOIH3 C
pPacTBOPUMBIM aHOJAOM, BJMSHUE TaJbBAHMYECKOM Napsl Ha
IIPOLIECC PAaCTBOPEHUsI METa/la B KHMCIIOTE, 3allUTHHIE CBOWCTBA
METANTIONOKPBITHM.

5 Paspnena S. Xumus

3JIEMEHTOB
Cooeparcanue 1eKYuoHHO20 Kypca

5.1 | Knaccudukarus Knaccupukanus  XMMHUYECKHX  3JEMEHTOB.  MeTaisbl,
XUMHUYECKHUX 3JIEMEHTOB. | (PU3MUECKHE CBOICTBA METAUIOB: IUIOTHOCTb, TEMIEpaTypa
XUMHYECKHE U IJIABJICHUSA, DJIEKTPO- M  TEINIONPOBOJHOCTh, MEXaHUYECKHE
¢du3nueckre CBOMCTBA CBOMCTBA. XMMHMUYECKHE CBOMCTBA METAUIOB: B3aMMOJEHUCTBUE C
METaJUIOB HEMETaJUIaMH, C BOJIOM, C BOJHBIMU PACTBOPAMH OKHCIIUTENEH, C

KucioTramu, ¢ Mmenodamu. I[lomydenue wmeramuioB. buHapHbie
COEJIMHEHMSI.

5.2 | CBoiicTBa S-3JIEMEHTOB OO6mrast xapakTepucTuka s-3yieMeHToB. llleounbie aeMeHThI
B mnpupone. llomyueHne u CBOICTBA WIEIOYHBIX METAIIIOB.
DJeMEHTHI IJ1aBHOW NOATPYNIIBI BTOPOM IPyIIIB

5.3 | CoiicTBa p-3J€MEHTOB OOmiast xapakTEepUCTHKA P-3JIEMEHTOB. DJIEMEHTHl TJaBHBIX

noarpynn 3-8 rpynnsl ¥ UX BaKHEUIINE COSTUHEHMSL.

5.4 | OOmias xapakTepucTHKa OO6mas xapaktepuctuka d —nemeHToB. TpeTbst moOouHas
d —snemenToB. TpeTbs noarpynna. [loarpynna ckanaus. JlanTaHOMABI U AKTUHOUBL.
no0oyHast MOArpyIIa.

JlanTa”HOUIBI U
AKTUHOMJIBI.

5.5 CpoiicTBa 21€MEHTOB 4-8 Xumudeckue U (GU3MYECKHE CBOWCTBA THUTaHA, BaHAIWS,

NOOOYHBIX TOATPYIIT XpoMa, Maprasua, jkeiaesa, LIMHKa, Meau U cepebpa. OOmas
XapaKTEPUCTUKA IJIaTUHOBBIX METAJIOB.

Temvl 1abOpamopubix 3aHAMULL

5.6 | lllenouHsle U METO0YHO- @usnueckue CBOWCTBA HATPUs U OKHMCIICHHUE €r0 Ha BO3YyXE,
3€MEJIbHBIE METaJLIbI B3aHMOJICMICTBHE C BOJOW, C pacTBOpaMU KHUCIOT, COJIEH;

TUIPOJIU3 KapOOHATOB U THIPOKAPOOHATOB LIEIOUYHBIX METAJIIOB,
B3aMMOJICICTBHE MAarHusi ¢ BOJOM M KHUCIOTAMH, IMOJYYEHHUE
TUAPOKCHUIIOB IIEJIOYHBIX M IIEJOYHO-3€MEIbHBIX METaJUIOB,
CBOMCTBA HEPACTBOPUMBIX COJIEH, OKpallMBaHUE ILIAMEHHU
COJIIMHM LIEJIOYHBIX U HIEJIOYHO-3EMEIbHBIX METAJJIOB.

5.7 | Amomunuii, 60p 1 ux [Tonyyenune opTOOOPHON KHCIOTHI M M3YYCHHE €€ CBOWCTB,

COEIMHEHUS nojsiyueHue  3(QUPOB  OPTOOOPHOW  KUCJIOTHL,  THUIPOIH3

TeTpabopara HaTpus, NOJY4YeHHE TMEepiioB Oypbl, CBOWCTBA
METAJUIMYECKOT0  aJIOMHMHUS, IIOJIYy4YEHUE M  HCCIEIOBAHUE
CBOWCTB TMAPOKCUA ATIOMUHUSL, TUJIPOJIM3 COJIEN aTFOMUHUS.

5.8 | Yrmepon u kxpeMHuUi [Tomyyenne W CBOWCTBAa YIJICKHUCIOTO Ta3a, 0Opa3oBaHHE
COJIEH YTOJIBHOW KMCIIOTBI, THUAPOJIU3 COJIEW YrOJIbHOM KHUCIIOTHI,
MOJYy4YeHUE  KPEMHUEBOM  KHCIOTBHI, BBITECHEHHE  COJIeH
KPEMHHUEBOU KUCJIOTBI U3 €€ COJIEH, TUAPOIIU3 COJIEH KPEMHUEBOU
KHUCJIOTBL.

5.9 | Azor u docdop [Tonydyenue aMmmuaka, paCTBOpEHHME aMMHUaKa B BOJIE, PEaKIUs
Ha WOH aMMOHHs, OOpa3oBaHHE M paclaj a30TUCTOW KHUCIOTHI,
OKHUCIIUTENIbHBIE U BOCCTAHOBHUTEJIBHBIE CBOMCTBA a30THCTOMN
KHCIIOTHI, TioiiyueHue okcuaa dochopa (V), mnomydeHue
bochopHBIX KHCTOT, cosr HochOpHOM KUCTOTHI.

5.10 | Kucnopon u cepa [Tomydenue kucnopona, oOHApyKEHHE MEePOKCHIa BOJAOPOA,

OKHCJIINTCIbHBIC U BOCCTAaHOBHUTEIBbHBLIE CBOMCTBA Mnepokcuaa
BOJIOpOAa, mojydeHue okcuaa cepol (IV), u3 cynpduta HaTpws,




Ne | HammeHoBaHue pa3iena

Conepxanue
n/n JTUCIUIIINHBI

CBOWCTBA CEPHOM KUCJIOTBI.

5.11 | l'asorensl Ilomyyenue  xjopa, TOpEeHHME  METAUIOB B XJIOpE,
B3aMMOJCICTBUE XJOpa C HEMETalUlaMH, XJIOpHas BoJa U €€
CBOHCTBa, MOJy4YeHHEe Opoma M Hoja, MOIy4eHHE XJIOPOBOAOPOAA
U €T0 CBOMCTBA.

5.12 | Xpom, maprasen u ITonyuyenne u cBoiictBa okcuga xpoma (III), rmapoxcuma
KCJIE30 xpoma (IIT), mosydyeHne MajsopacTBOPUMBIX XPOMATOB, CMEILEHHE
paBHOBECHS MEXy XpOMaTaMH U JUXPOMATaMU. OKUCIUTEIbHBIC
CBOICTBa COCTMHCHUI Xpoma (VID), OKHCITUTEHHO-
BOCCTAaHOBUTEIIbHBIE CBOMcTBA MnQO> , BIUSHUE CpelIbl Ha
CBOWCTBAa TNI€pMaHraHata Kajius, B3aMMOJCHCTBHE Keje3a C
KHCJIOTAMH, TIaCCHBUPOBAaHHWE W  OKCHIUPOBAHHE JKeJe3a,

noydeHue runpokcuaa xxenesa (II) wm ero croiicTBa, moydeHue

ruapokcua xenesa (III) u ero coiicTra.

4 IlopsA0K OLleHMBAHUS yCIIeBAEMOCTH U ¢()OPMHUPOBAHHOCTH KOMIIeTeHIHU I
o0y4yaronierocsi B TeKyuiei u mNpoMe;KyTO4YHOH aTTeCcTAlMU.

JUIs TOJOXKUTENBHON OLIGHKH IO pe3ylbTaTaM OCBOCHHUS JUCIUIUIMHBI O00ydYaromemMycs
HEOOXOMMO BBIITOJTHUTH BCE YCTAHOBIICHHBIC BUIbI Y4€OHOU PaOOTHI.

Tabmuma 7 - bamipbHO-peHTHHTOBAs OIICHKA PE3y/IbTAaTOB yueOHON pabOThI 00yJaroUIuXcs 1Mo
Buaam (bPC)

VYuebHast Cymma | Buab! 1 pe3ynbratsl OneHka B aTTecTaluu baer
pabota (BubI) | 6aJTOB |  y4eOHOU pabOTHI
2 cemecTp
Tekymas 60 |Ilocemenme 3amsatuii|10 6aaaoB 3a 100%  mocemenue 0-10
yueOHas (Hanmnuue ayJIUTOPHBIX 3aHATUI
pabota B KOHCIIEKTOB JIEKIIUH,
ceMecTpe BBITIOJIHEHUE 1a0.
(ITocemenne pabor)
3aHATUN o 3amura 2 Oamna 3a oQopMIIGHHYIO B 0-26
pacrucanuio | 1a00paTOPHBIX PAOOT|COOTBETCTBUU C TPEOOBAaHMIMHU U
BBITIOJTHEHUE (13 pabor). 3aMIUIICHHYIO n1abopaTopHyIO
3aJTaHHi) padoty
CPC - 3amural3a oaHo 3aganue ot 0,5 6. 1o: 0-24
MOHSATUHHOTO 1 6. (BbimosiHeHO 51 - 65% 3aganwuif)
anrmapara 1,5 6. (BemomHeHo 66 - 85%
3a/TaHHi)
2 6. (Bemomneno 86 - 100%
3a/IaHHI)

HToro no texymeii padore B cemecTpe 0-60
[TpomMexyTouH 40 |2 teopetnueckux([To 10 6a/IoB 3a TCOPETHYCCKHIA 0-20
asg  arrecranus BOIIpoCa BOIIPOC
(’K3amen) [IpuxnagHoe 3aganue (20 6aJI0B 3a MPaBHIIBHO BBIIOJHEHHOE 0-20

3a/1aHme

HToro 3a 3x3ameH 0-40

CymmapHasi ouneHka mno aucnumiauHe: CymMma OauioB TEKyIIeH M MPOMEXYTOYHOM
arrectammu 51 — 100 6.

3 cemecTtp
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Tekyimas 60 |Ilocemenme 3amsatuii|10 6aamoB 3a 100%  mocemeHue 0-10
yueOHas (Hanmmuue ayJIUTOPHBIX 3aHATUN
pabota B KOHCIIEKTOB JIEKIIUH,
ceMecTpe BBITIOJIHEHHE 1a0.
(ITocemenne pabor)
3aHATUH o 3amuTa 2 Oamaa 3a o0QOpPMIICHHYIO B 0-26
pacrucanuio u 71a00paTOPHBIX PAOOT|COOTBETCTBUU C TPEOOBAaHMIMU U
BBITIOJTHEHUE (13 pabor). 3aIUIICHHYIO n1a00paTOPHYIO
3aJTaHHi) padoty
CPC —  3ammra|3a ogHo 3aganue ot 0,5 0. 1o: 0-24
MOHSATUHHOTO 1 6. (BbimosiHeHO 51 - 65% 3aganwuii)
amnmapara 1,5 6. (BemomHeHo 66 - 85%
3a/IaHHi)
2 6. (Bemomneno 86 - 100%
3a/TaHHI)

HToro no texymeii padore B cemecTpe 0-60
[TpomexxyTouH 40 2 teopetndeckux([lo 10 6anoB 3a TeopeTHUECKHI 0-20
as  arrecTanys BoIpoca BOITPOC
(’x3amen) IMpuknaanoe 3aganre (20 6aI0B 3a MPAaBUIILHO BBITIOJIHEHHOE 0-20

3adaHuC

HToro 3a 3x3ameH 0-40

CymmapHasi ouneHka mno aucnumiambe: CymMma OauioB TEKyIIeH M MPOMEXYTOYHOM
arrectanmu 51 — 100 6.

[TepeBon 6amnoB n3 100-6aapHOM MIKaIBEl B OYKBEHHBIM SKBUBAJICHT 3a4ETHOM OIEHKH

CymmMa 6asi10B Ormerka ByKkBeHHBIN JKBUBAJICHT
AJIS JMCIUILJIMHBI
86 — 100 5 OTan4HO
66 — 85 4 Xopo1io
51-65 3 Y 1OBIETBOPUTEIBHO
0-50 2 HeynoBieTBopuTebHO

5 MarepuajibHO-TEXHUYECKOE, IPOrPAMMHOE U Y4eOHO-MeToAnYecKoe odecredeHue
AMCUMILTAHBI.

5.1 YueOHnas imreparypa

OcHoBHasi yueOHasi IUTEpaTypa

1. Obmas n Heopranuueckast xumus : B 2 T. T. 1 : 3aKOHBI U KOHIENIINHU : Y4eOHOE mocodue / moj
pen. akanmemuka PAH A. 1O. [luBanze. - 2-e usna. - Mocksa : Jlabopatopus 3nanuid, 2022. - 495 c. -
(YueOnuk st Beicmied mkodbl). - ISBN 978-5-93208-576-9. - Tekct : a1meKTpoHHBIN. — Pexum
nocryma: https://znanium.com/catalog/product/1984044 (nata obpamenus: 17.09.2023).

2. Obmas 1 Heopranuyeckass Xumus : B 2 T. T. 2 : XuM#us 2JIeMEHTOB : yueOHOe 1mocobue / moj pe/.
akanemuka PAH A. 1O. [luBanze. - Mocksa : Jlabopatopus 3uanuii, 2022. - 557 c. - (YueOHUK Ams
Bbicied 1mkonbl). - ISBN 978-5-93208-577-6. - Tekct : snekTpoHHBIA. — Pexum pocryna:
https://znanium.com/catalog/product/1984045 (nara o6pamenus: 17.09.2023).

JlonoJiHuTeIbHAS y4eOHas JIuTepaTypa

1. HoBukoBa, I'. B. O0mas u HeopraHuveckas XUMHs. XUMHUsI DJIEMEHTOB : y4eOHOoe mocooue : B 3
gactsax. Yacte 1 / I'. B. HoBuxosa, A. C. Ka3auenko. - Kpacnosipck : Cubupckuii enepanbHblii
yHuBepcutet, 2022, - 108 c. - ISBN 978-5-7638-4632-4. - TekcT : 371€KTPOHHBIN. — Pexxum moctyna:
https://znanium.com/catalog/product/2091870 (nara o6pamenus: 17.09.2023).

2. CemenoB, U.H. Xumus: yue6nuk s By3oB / U.H. Cemenos, N.JI. Tlepdunosa. — 3-e¢ u3a. — CaHKT-
[etepbypr: Xwummspmar, 2020. — 656 c.: wmi1. — Pexum Jgocrynma: 1O TOAMHMCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=599172 (mata obpamenus: 16.10.2020). — ISBN
978-5-93808-355-4. — TeKkcT: 3JIEKTPOHHBII.
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5.2 MarepuaJibHO-TeXHMYECKOe H IPOrpaMMHoOe o0ecrnedeHne TUCHUTINHBI.
Y4eOHbIe 3aHATHS 110 AUCIUTUINHE TpoBoAsITCS B yueOHbIX ayautopusix KI'TIM KemI['Y yueGHoro
kopmyca Ne5 (yi. Ky3Henosa, 1. 6):

337 JlaGopaTopusi XuMuH. Y4yeOHas ayTUTOPUS Ui IPOBEICHUS:

-3aHSITUH JEKIIMOHHOTO TUIIA;

-3aHATHI J1a00paTOPHOTO THUIIA,

- TPYTIIOBBIX U MHIUBHUIyaTbHBIX KOHCYJIbTAIINH;

- TEKYIIETr0 KOHTPOJISI M POMEXYTOYHOM aTTeCTalllu.
CnenuaausupoBanHas (y4yeOHasi) MeOeab: [OCKa MeEJOBasi, CTOJbBI JIAOOpPATOPHBIC, CTYJNbA,
PAKOBHUHBI, BHITSDKHOM IIKad, 1EMOHCTPAIIMOHHBIH CTOJI.
O0opynoBanue /i Npe3eHTALNU Y4eOHOT0 MaTepuaa: nepeHocHoe ~-HOyTOyK, MPOEKTOp, FIKPaH.
JlabopaTopHoe o000pyaoBaHHEe M MAaTEPHAJIbI: TOJSPUMETDP, AHATUTHYECKHE MPUOOPHI, BECHI,
TEPMOCTAT, XOJOIWIBHHUK, PEOCTaT, aKBAJAUCTUISATOP, MAaTEPHANbl JUIsi MPOBEICHUS J1a0OpPaTOPHBIX
pabot (KoaObl, TPOOUPKHU U Apyras XMMHUYECKas TOCya), PEaKTHBBI ISl TIPOBEICHUS Ta0OPaTOPHBIX
pabot, PH-metp, pedpakromerp, amnmapar i MPOBEACHUS XMMUYECKHX peakuui, anmapar Kumma,
puOOp JJIsl OMBITOB MO XMUMHUHU C AICKTPUICCKUM TOKOM (J1a0OpaTOpPHBI), MPUOOp I MOITYICHUS
TaJION0ATKAHOB JIEMOHCTPAIIMOHHBIH, YCTAHOBKA s IEPETOHKU BEIIIECTB.

YueoHo-HarasigHble mocodusi: Habop «I'MA - JlaGoparopust mo xumum», cTeHaAbl «Ilepuoanunas
cucreMa MeHnzeneeBa» U Apyrue.

Hcnoan3yemoe nporpammuoe odecneuenue: MSWindows (MicrosoftimaginePremium 3 year mo
cyOnunensnonnomy norosopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r1.), LibreOffice
(cBoOomHO pacmpoctpansemoe [10).
HNutepHer ¢ obecnieyenuem gocryna B JUOC.

5.3. CoBpemenHble npodeccuoHabHbIe 0a3bl JTaHHBIX 1 HHGOPMALIMOHHbIE CIIPABOYHbIE
CHCTEMBl.

[opTan pyHnameHTansHOr0 XuMHUECKOro oopasoBanus Poccuu - http://www.chemnet.ru

Mup xumun. Kpatkuit kypc Xxumuu, Onorpaduu XUMHUKOB, CTaThH, BEIIECTBA, OIBITHI, My3€H.

OO6nacTu XMMUU: OpraHUYECKasi, aHAIUTUIECKas!, SKOXUMUS, HehTEXUMUSL, TEPMOXUMHUSL. -

http://chemistry.narod.ru

3. neOChemiStrV.ru — O6I].[a§[ XUMUs, OpraHnvYCCKad U HCOPraHndeCckad XuMusd, pCuICHUC 3a/1a4 U JIp. —
http://neochemistry.ru/zadachki?/index.php?option=com_frontpage&Itemid=1

4. WebElements: oHlaifH-CIIpaBOYHUK XMMHUYECKHX 3JIEMEHTOB. - http://webelements.narod.ru/

N =

6 Huble cBeneHus U (WJIM) MaTepUAJIbI.

6.1.IlpumepHbIe TeMbl NMCbMEHHBIX Y4eOHBIX padoT
KonTtposbnas pa6ora «OCHOBHbIE XUMHUECKHE MOHITHUS U 3aKOHBI XUMUI
1. Kakas macca cynbgata 6apust oOpa3zyercst Ipy B3auMOJCHCTBUN pacTBOPA, COJEPIKALIETO
xyopu 6apust Mmaccoit 62,47 T, ¢ U30BITKOM CEPHOM KHUCIOTHI?
2. Bwraucnuth 006eM Bomopoaa (IpH H.y.), HEOOXOAUMOTO JJisi BOCCTAHOBJICHUS 4 MOJIb OKCH/Ia
xenesa (I11).
3. OpaunakoBo Ju yucio Monekys B 0,001 kxr H2 u B 0, 001 xr O2? B 1 mone H2 u B 1 mone O27?
B 1n H2 u B 11 O2 nipy 0AMHAKOBBIX YCIOBUSX?
4. TIpu 170C HEKOTOpOE KOJIMYECTBO ra3a 3anuMaeT oobeM 580 mit. Kakoii 00beM 3aiiMeT 3To ke
kosmmuecTBO raza npu 1000C, ecnu gaBjaeHUE €ro OCTaHETCS] HEU3MEHHbBIM?
5. JlaBneHwue rasa, 3aHumaromero oorem 2,5 i1, pasuo 121,6 xIla (912 mm pr. ct.). Uemy Oyzer
paBHO JaBJCHHE, €CIIHU, HE U3MEHSs TeMIepaTyphl, cxKaTh ra3 10 oobema B 171?
6. Ha ckoibKo rpajsycoB Ha/l0 HarpeTh ra3, HaxoAsmuiica B 3akpeiToM cocyne npu 00C, yToObI
JIaBJICHHUE €r0 YBEJINYHIIOCH BABOE?
7. Ilpu 70C naBneHue rasa B 3aKpbeIToM cocyjie paBHO 96 klla. Kakum cTtaHeT naBieHue, eciu
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oXJIaIuTh cocyn 1o -330C?
8. Bpruncnuts maccy 1M3 Bo3ayxa npu 170C u naBnenuu 83,2 klla (624 mm prt. cT.).
9. Ilpu B3aumoneiictBuu 1,28 r Metaiyia ¢ BoJIoM Bbieana0ch 380 M1 BOJIOPO/1a, U3MEPEHHOTO
npu 210C u gaBnenuun 104,5 xIla (784 MM prt. cT.). HaifTi SKBUBaJICHTHYIO Maccy MeTallia.
10.OnpenenuTh SKBUBAJICHT U 3KBUBAJICHTHYIO0 Maccy C B yriekuciom raze, Fe(OH)3, H2SO3.
11.0anHakoB Jin SKBUBAJIEHT XpoMa B xsopuae xpoma (III) u B cynsdare xpoma (111); sxBuBameHT
xene3a B xyiopuze xenesa (1) u B xnopuge sxenesa (I111)?
12.11pu coenuuenuu 5,6 T xene3a ¢ cepoit oopazosainock 8,8 r cynbhuaa xeneza. Haitu
SKBHUBAJICHTHYIO Maccy jKeJie3a U SKBUBAJICHT, €CJIM SKBUBAJIEHTHAsI Macca cepbl paBeH 16 T.
Tecr «Crtpoenne aroma. Ilepuoamueckmii 3akoH XuMH4YecKHX JiaemenToB JI.H.
MenneieeBa»
WHCTpyKIMS: B OTBETE YKaXHUTE OYKBBI IPaBHIILHBIX OTBETOB uepe3 3amnaryro. Hanpuwmep, a, B
1. YkaxuTe, Kakue U3 CIEIYIOMNUX YTBEPKICHUHN SBISIFOTCS MPAaBUILHBIMU U TIOJTHBIMU
a) CBolCTBa MPOCTHIX BEIIECTB HAXOJATCS B 3aBUCUMOCTH OT aTOMHBIX Macc 3JIEMEHTOB.
0) CBoiicTBa MPOCTHIX BEIIECTB, a TaKkKe MX (OPMBI U CBOWCTBA COCAMHEHUN DJIEMEHTOB
HAXOJATCS B IEPHOANYECKON 3aBUCIMOCTH OT BEJIMYHMHBI 3apA0B AP UX aTOMOB.
B) CBoiiCTBa MPOCTHIX BEIIECTB, a TaKke MX (OPMBI U CBOWCTBA COCTUHEHUM SJIEMEHTOB
HAXOJATCS B IEPHOANYECKON 3aBUCMOCTH OT KOJIMYECTBA 3JICKTPOHOB BPALIAIOIINXCS BOKPYT sApa.
r) CBoIiCcTBa MPOCTHIX BEIIECTB HAXOIATCS B 3aBUCUMOCTH OT IMOPSIAKOBOIO HOMEpa.
n) CBoiicTBa HPOCTHIX BEIIECTB, a TakXke UX (OPMBI M CBOICTBA COCAMHEHHH AIIEMEHTOB
HAXOJATCS B IEPUOINYECKON 3aBUCIMOCTH OT BEJIMYMHBI aTOMHBIX MacC 3JIEMEHTOB.
WHCTpyKIMs: B OTBETE YKaXHUTE OYKBY NMPaBHILHOTO OTBETA.
2. KTO 13 y4eHBIX NPEIJI0KII INIAHETAPHYIO MOJENb aTOMa:
a) JIx. Tomcon 0) 3. Pezepdopa B) I'. Mosznu r) H. bBop
Wucrpykuus: B OTBETE 3anUIINTE HOPMYITY.
3. 3anuuuTe yeMy paBHa YHEPIHsl KBaHTa:
WHcTpyKuus: OTBET 3aUIINUTE CBOMMHU CJIOBAMHU.
4. Kakue nocrynatsl npeanoxui H. bop:
WucTpykuusi: B OTBETE YKa)KUTE HOMepa M OYKBBI NMPABUIILHBIX OTBETOB Yepe3 3alATyIo.
Hamnpuwmep, 1Ar, 3Ca, 2Bx.
5. Halignute cOOTBETCTBUSL:
1. KopnyckynsipHO-BOJIHOBOM Ayasin3M 3JeKTpoHa 2. [IpyHIMI HeonpeaeIeHHOCTH MIEKTPOHA
3. BonnoBas yHKIMS 5IeKTpOHA
A) B. I'eiizenbepr B) 3. lpenunrep C) M. Ilnank D) H. bop
a) OMHMCAHKNE COCTOSHUS JJICKTPOHA B aTOME 0) OIMHMCAHME MMOJ0KEHHUE aTOMa KaK YaCTHIIbI
B) CIIOCOOHOCTH MPOSIBJISTH CBOWCTBA YacCTHULBI M BOJIHBI I') HEBO3MOXXHOCTb OJTHOBPEMEHHO
OTIPEIENIUTh MOJIOKEHUE U UMITYJIBC C OJIMHAKOBO BHICOKOM TOYHOCTHIO
J1) ONHMCAaHUE COCTOSHHUS DJCKTPOHA KaK CTosiuedl BOJHBI Oe3 ydera NpeObIBaHHS 3JICKTPOHA B
OnpeaeIeHHON MECTHOCTH
WHCTpyKIMs: B OTBETE yKa)KUTE HOMEpa M OyKBBI BCEX BO3MOXKHBIX MPAaBUIIBHBIX OTBETOB
yepes 3amsaTyro. Hanpumep, 1Ar, 3Ca, 2Ba.
6. Haiinure cooTBeTCTBUSA:
1. 'maBHOE KBaHTOBOE YHCIIO
2. OpOuTanpsHOE KBAHTOBOE YHCIIO
3. MaruutHoe KBaHTOBOE YUCIIO
4. CinHOBOE KBaHTOBOE YHUCIIO
A)ml Byms C)n D)l E)s F)m
a) DHEPreTUYCCKUM YPOBEHb 0) COOCTBEHHBI MOMEHT KOJIMYECTBA JIBHYKCHHS DJICKTPOHA
B) CpPEHEE PACCTOSHUE NIEKTPOHA OT siipa r) (hopMa 3IEKTPOHHOTO 0bOIaKa
1) MPOCTPAHCTBEHHASI OPUEHTAIIHS DJIEKTPOHHOTO 00J1aKka
€) SHEepPreTU4eCcKuil NoAypOBEHb
WucTpykuusi: B OTBETE YKa)KUTE HOMepa M OYKBBbI NPaBUIILHBIX OTBETOB Yepe3 3alATyIo.
Hampuwmep, 1r, 3a, 21.
7. Halignte COOTBETCTBUS:
1. Ipunnun [Haynu 2. IlpaBuio Kneukosckoro 3. IlpaBuno Xynna 4. 3akon Mo3znu
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a) DIEeKTPOHBI PACIIONAraloTCsl Ha BBIPOXKICHHBIX aTOMHBIX OPOUTANISX TaK, YTOOBI CyMMAapHBIi

CIIUH ObLI HAUOOJIBIIUM

0) B arome He MOkeT OBITh IBYX 3JIEKTPOHOB C OJIMHAKOBBIMU KBAHTOBBIMH YHCIIAMU
B) 3amojiHEHHE SJICKTPOHHBIX OpOMTaNeld MPOMCXOJUT COTJIACHO MPHUHIUIY HauMEHBIIEH

SHEPruu

WHCTpyKIMS: 3a110JHUTE TaOIHILy.
8. Jlns aroma ¢ snmekTpoHHOUN dopmyroi 1s22s22p4 BoummTe B TaOIUILy 3HAYEHUS YETHIPEX

KBAaHTOBBIX YHUCCII:

OnexkTpoHbl/KBaHTOBBIC YKCIIA 1 2 3 4 5 6 7 8

9. YkaxuTe 151 SIeKTPOHHOU (hopmyisl — 1522522p63s23p63d54s1

a) HOMep NepHoJa;

0) rpymy;

B) YMCJIO 3JIEKTPOHOB;

T') MPOTOHOB

1) HEUTPOHOB

WHcTpyK1Ms: B OTBETE NepeuuciinTe OyKBbl B IPAaBUIIBHOM MOPSIKE Uepe3 3aIATYyIO.
10. Pacrionokute B OPSAKE 3aMIOJIHEHHSI AaTOMHBIX OpOUTAJICH:

a)yn=1,1=0

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

rn=3,1=0

mnn=3,1=1

e)n=3,1=2

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

WNHCTpYKIHS: OTBET 3aIUIINTE CBOMMH CIIOBAMH
11. 3anummre 3MeKTPOHHYIO (OPMYIy U IpadUUecKyro 3JIEKTPOHHYIO (OPMYIY IMOCIEIHEro

OHCPIreTUYCCKOro YpOBHA OJI0BaA.

WHCTpyKIMS: B OTBETE YKaXHUTE OYKBBI IPaBHIILHBIX OTBETOB uepe3 3amiryro. Hanpuwmep, a, B
12. Ykaxure, Kakue u3 CICIYIOINX YTBEPKICHUH SBIISIIOTCS BEPHBIMU?

a) HEKOTOPBIH MepUoJ] BKJIIOUAET 3JIEMEHTHI MHOTMX NOAIPYIII;

0) KaXIpIi IEPUOJT CONCPKUT 00s3aTENBHO S-, P- U d-2JIEMEHTHI;

B) MEPCXOAHBIC 3JICMCHTBI PACIIOIOKCHBI B HCpHO,Z[H‘ICCKOﬁ CUCTEMEC XUMUUYECCKUX DJIEMEHTOB

MEXIy S- dJIEMEHTaMU (CJIeBa) U P-3JIEMEHTaMH (CIIpaBa);

F) F-anemeHThI PACIIOJIOKCHBI B HCpHOHH‘ICCKOﬁ CUCTCMC XMMHUUYCCKHUX DJICMCHTOB MCKAY S-

aremMeHTaMu (cieBa) u d-ayieMeHTaMH (CrpaBa);

13. Ykaxure, Kakue U3 CIEAYIOLUX YTBEPKIACHUN ABIAIOTCS BEPHBIMU?

a) aTOMBI IIEJIOYHBIX U IIET0YHO3EMENIbHBIX METAJIJIOB UMEIOT AIEKTPOHBI Ha S-TIOJyPOBHE;

0) B aTOMax HEMETAJIJIOB TOJBKO OOJBIINX MEPUOJIOB UMEIOTCS HE3aIIOJHEHHBIH d-1101lypOBEHb;
B) B aTOMax BceX OJIArOPOJHBIX Ta30B UMEIOTCA 3aBEpPUICHHBIE S- U P-TIOJyPOBHH;

I') BCE MEPEXOIHBIC JIEMEHTHI UMEIOT AEKTPOHBI Ha d- u f-moxypoBHe;

1) B aTOMax TaJIOTEHOB 3aBEPIIAETCS 3armojHeHne d-1mo1ypOBHHI.

14. Ykaxure, Kakue u3 CICIYIOIMNX YTBEPKICHUH SBIISIIOTCS BEPHBIMU?

a) aTOMBI BCEX 2JIEMEHTOB B IpeesiaX IMIABHOW M MOOOYHOM MOATPYIMITBI UMEIOT OJMHAKOBOE

YHXCJI0 BHCIIHUX 3JICKTPOHOB;

OJIHUM

0) aTOMBI 3JIEMEHTOB OJHOTO IMEPHOJA, OTHOCSIIUECS K TJIABHON M MOOOYHOW MOATPYIIE C
U TE€M K€ HOMEPOM I'PYIIIbI, UMEIOT OJJMHAKOBOE YHUCIIO BAJICHTHBIX DJIEKTPOHOB;
B) aTOMBI BCEX DJIEMEHTOB TNIABHON (MM MOOOYHOM) MOArPYMITBl UMEIOT OJMHAKOBOE YHCIIO

HECIapEHHBIX AIEKTPOHOB;

r) o0Ilee YuClio AJIEKTPOHOB B aTOME JAHHOTO AJIEMEHTa PABHO MOPSAKOBOMY HOMEPY 3TOTO

3JIEMEHTA B MEPUONYECKON cucTeMe Xumudeckux snemeHToB .M. Menneneena.
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15. Ykaxure, kakue U3 CIEAYIOLUUX YTBEPKIACHUN ABIAIOTCS BEPHBIMU?
a) paauyc IO NepUOoy YMEHBIIIAETCS;

0) paauyc 1o nepuoay yBeIMUUBaCTCS;

B) paAMycC 10 IEPUOAY HE U3MEHSETCS;



T') paauyc 1o TPyIIe yMEHbIIAETCs;

1) paguyc 1o TPyIIe He U3MEHSETCS;

€) paJunyc 1O TPYIIE YBEIUUYNBACTCS.

16. Ykaxure, Kakue U3 CIEAYIOLUX YTBEPKIACHUN ABIAIOTCS BEPHBIMU?
a) SHEprus MOHU3AIMH 110 TIEPUO1Yy YMEHBIIAeTCs;

0) PHeprus NOHU3AINH I10 IEPUO/TY YBEINUUBACTCS;

B) DHEPrusl HOHU3ALUHU 110 IEPUOY HE U3MEHSETCS;

I') PHEPTUsl HOHU3AIUH T10 TPYTINE YMEHbIIACTCS;

1) SHEPTUs HOHU3AIINH 110 TPYIIEe HE U3MEHSETCS;

€) SHEeprysi MOHU3ALMH 110 TPYIIIE YBETUINBACTCS.

17. Ykaxure, Kakue u3 CICIYIOIMMNX YTBEPKICHUH SBIISIIOTCS BEPHBIMU?
a) CPOJCTBO K 3JIEKTPOHY IO MEPHOAY YMEHBILACTCS;

0) CPOJICTBO K 3JIEKTPOHY I10 TIEPUOJTY YBEIUUNBACTCS;

B) CPOJCTBO K JIEKTPOHY I10 IEPUOLy HE UBMEHSETCS;

I') CPOJCTBO K 3JIEKTPOHY I10 TPYIIE YMEHbIIACTCS;

1) CPOJICTBO K 3JIEKTPOHY I10 TPYIIIE HE U3MEHAETCS;

€) CPOJICTBO K 3JIEKTPOHY I10 TPYIIIE YBEIUYNBACTCS.

KonTtpoabHnas padora «Teopusi XuMUYECKOTr0 CTPOEHUSI»

1. Berumcnute passocte D0 mns ceszeir K-Cl, Ca-Cl, Fe-Cl, Ge-Cl. Kakas u3 cBszeit
XapaKTEePU3yeTCsl HanOOJIbIIEH CTENEHbI0 HOHHOCTH?

2. Kakotit xapaktep umerot cBs3u B mosiekynax NCI13, CS2, CIF, CO2? Yka3arb Ui KaXA0H U3
HUX HANpPaBJICHUE CMEIICHHUE OOIIECH JIEKTPOHHOM Mmaphl.

3. CocraBuTh BaJIeHTHYIO cxeMy Mousekynbsl xinopodopma CHCI3 u ykaszare: a) xakas CBA3b
HauOoJsiee MmossipHa; 0) B KAKOM HaIPaBJICHUH CMEIICHO MIEKTPOHHOE 00JIaKO ATOM CBSI3H.

4. Beruuciuth pazHocts D0 aromos mis cesizeit H-O u O-I" (tne I' — CL, Br, 1) B coenunenusx
HOT u onmpenenuthb: a) Kakas U3 CBs3el B KaKJIOH MOJICKYJIE XapaKTepU3yeTcsl OOJBINECH CTENEeHbIO
HMOHHOCTH; 0) KaKOB XapaKTep AUCCOLMAIIMU MOJIEKYJI B BOJHOM PacTBOpE.

5. Kak m3menutcs npounocts cBs3u B psaay: HF — HCl — HBr — HI? Yka3zare npuduHbI 3THX
W3MEHECHU.

6. Onucats ¢ nosunuii Meroga BC snekrponHoe cTpoenne Monekyasl BF; u nona BF*-.

7. CpaBHUTH CIOCOOBI 00pa30BaHUsl KOBAJICHTHBIX cBsi3ell B mosiekynax CHas, NHs u B none
NH4+. Moryrt nu cymectsoBath noasl CHs+, NHs>+?

8. Onucatp snekTponHoe crpoenue Mosekysl CO u CN ¢ no3unuit merogoB BC u MO. Kakas
13 MOJIEKYJT XapaKTepru3yeTcs OOJIbIIeH KPAaTHOCTHIO CBSI3H?

9. dnuHa munoist MOJieKynsl ¢pTopoBopopona paBHa 4*10-11M. BeMUCIUTE €€ ITUNOIBHBIHN
MOMEHT.

10. JunonbHbiil MoMeHT MoseKyibl HCN pasen 2,9D. Beluncnuth JIMHY TUTONS.

11. Kakum Tunom rubpuamsanuu AO 60pa 1 a30Ta OnUChIBaeTCs 00pa3zoBaHue MosieKkysibl BF3
u NF3?

12. Vxazate tun rubpumuzanuun AO kpemuaus B monekynax SiH4 u SiF4. I[omsipabl 1 3TH
MOJIEKYJIbI?

13. Temniepatypa miaBnenus CaCl2 — 7800C, CbCl2 — 5600C; paguyc nona Ca2+ pasen 0,104
HM, noHa Cb2+ - 0,099aM. OOBSICHUTE pa3IHUUe TEMITEPATyp TIJIaBICHUS.

14. OOBACHUTH C MO3ULUHI MPENCTaBICHUI O MOJSAPU3ALUU MOHOB MEHBIIYIO YCTOWYUBOCTH
AuCl3 B cpaBaenuu ¢ AuCl..

15. Ha3BaTh KOMIUIEKCHBIE COJHM U ONPEAETUTh CTEIIEHb OKUCIEHUS KOMIUIEKCOOOpa3oBaTes:
[Pd(H20)(NH3)2C1]Cl1, [Co(H20)(NH3)4]CNBr, [Co(NH3)5S0O4]NO03, [PA(NH3)3CI]Cl,
K4[Fe(CN)6], (NH4)3[RhCI6], Na2[PdI4], K2[Pt(OH)5CI], K2[Cu(CN)4]; HeiTpalbHbIE:
[Cr(H20)4P0O4], [Cu(NH3)2(SCN)2],, [Rh(NH3)3(NO2)3], [Pt(NH3)2Cl4].

16. HammcaTh KOOpAMHAIMOHHBIE (OPMYJBI CIEIYIOIUX KOMIUIEKCHBIX COCIUHEHMH: a)
TUIMaHoaprenTar Kanus; 0) rekcanutpokodansrar (III) xamus; B) xnopun rekcaammunnukens (I1); )
rekcarmanoxpomat  (III) warpus; 1) Opomma rekcaammuukoOambra  (IIT); e) HuUTpaT
nuakBaterpaammubaHukenst  (II); k&) TtpudropormapokcoOepwiiaT MarHus; HEHUTpaJbHBIC: 3)
terpaaMmmuH(pocharoxpom; ¥) IUAMMUHANXJIOPOIJIATHHA, K) TPUAMMHUHTPUXJIOPOKOOANBT; )
TUAaMMHUHTETPaxXJIOpOIIaTHHA.
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17. Won [NiCl4]2- mapamarauteH, a uoH [Ni(CN)4]2- —aumamarauteH. Onpeaenutb THI
ruOpuauzanun AO roHa Ni2+ 1 IPOCTPAHCTBEHHYIO CTPYKTYPY KaXI0T0 KOMIUIEKCHOTO HOHA.

18. KaknuMu MarHuTHBIMU CBOMcTBaMu 00anatoT HoHbL: a) [Fe(CN)6]3- u 6) [Fe(CN)6]4-?

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

KonTtpoabHas padora «OCHOBHBIE KJIACChl HEOPTAHMYECKUX COCTMHEHUN U UX B3aUMOCBSI3b»
1. Peakuueil HENTpaIu3aluu SBISIETCS

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

2. Ba(OH)2 + H2S04 = BaS0O4 + 2H20

3. CaCl2 + Na2CO3 = CaCO3 + 2NaCl

4. 3NaOH + FeCl3 = Fe(OH)3 + 3NaCl

2. Peakuusi ropeHUs] aMMHUaKa

ANH3(T) + 302(T) = 2N2(1) + 6H20(%) +Q

SIBJISIETCS peaKiuen

1. COCIVHEHUS, KaTaJIUTUYECKOM, SJHIOTEPMUYECKOMN

2. 3aMELICHUS, KATATUTHYECKOM, SK30TEPMUUECKON

3. OKHUCJIMTENBHO-BOCCTAHOBUTEIBHOM, HEKATAIMTUUECKOM, YK30TEPMUYECKOMN
4, 0oOMeHa, HeKaTaTUTHIECKOM, SHIOTEPMUYECKOM

3. VYcTaHOBUTE COOTBETCTBUE MEXKAY pEarupyrollMMHU BEIIECTBAMM M HNPOAYKTAMH HX
B3aUMOJICUCTBHUA.

PEATMPYIOIIUE BEIIECTBA MTPOYKTHI B3AUMOJIECTBUSI
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 . CaSO4+H20
J.  H2S03
E.  H2S04

4. Kakoe ypaBHEHHE pEaKUHUH TOATBEPKIAET XapaKTEPHbIE CBOWCTBA BCEX KHUCJIOTHBIX
OKCUJIOB?

1. CO2 +H20 + CaCO3 = Ca(HCO3)2

2. CO2 + 2NaOH =Na2CO3 + H20

3. CO2 +2Mg=2MgO + C

4. CO2+C=2CO

5. YcTraHOBUTE COOTBETCTBUE MEX]y HA3BaHUSAMU OKCHUJIOB U MEPEUYHEM BEUIECTB, C KOTOPHIMU
OHH MOTYT B3aHMOI[eﬁCTBOBaTB.

HazBanue oxcuna BEIllECTBA

A. okcup yraepoga (IV) 1) C, HNO3, Cu

b. okcun meau (I1) 2) Al, Fe203, H20

B. OKCHJ KaJIbLIUS 3) Mg, Ca(OH)2, H20
I. okcun yraepona (II) 4) NaOH, CI2, 02

5) FeO, CO2, H20
6) H20, Si02, H2S04
6. Hannmnre ypaBHeHHs peakiuii, C MOMOIIBI KOTOPBIX MOKHO OCYHIECTBUTH CIEAYIOIIHE
IIpEBPALLCHUS:
Fe —» FeCl,— FC(NO3)2 — Fex0O3 — FeClzs — Fe4[Fe(CN)6]3
7. Hanumure ypaBHEHHMS peakUUi, C MIOMOIUBI KOTOPBIX MOKHO OCYLIECTBUTH CIECAYIOLLIHE
IIpEBpALCHUS:
Cu — Cu(NO3); — Cu(OH), - X — Cu — CuSOs.
8. B nenouke npeBpamieHuit
FeCl; — X; — X, —Fe(OH)3
BelecTBaMH «X1» U «X2» MOTYT ObITh COOTBETCTBEHHO
1. Fea(SO4); u FeoO3
FePO4 u Fe30q4
Fe(NO3); u Fex03
Fe(OH)3 u Fex(S04)3

oD
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Duepzemuka xumuueckux npoyeccos. Xumuueckas KUHemuKa

1. B cucreme, Haxos1Ieics MpU MOCTOSIHHOM JaBJIEHUU U TEMIIEpaType, CaMOIPOU3BOIBHO MOTYT
MPOTEKATh MPOIECCHI, AJIST KOTOPBIX ...

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

2. B cooTBeTcTBUM ¢ TepMOXUMHUYEeCKUM ypaBHeHUueM peakunu CH4(r) + 202(r) « CO2(r) +
2H20(r), ArH = - 802 kI mist momydenns 500 kJx TEr10Thl HEOOXOAMMO CXKEUh autpa(oB)
(m.y.) Metana: 1)56 2)28 3)14 4)42

3. Ecnm yBenuuuth naBienue B 10 pa3, To ckopocTs mpsamoit peakiuu H2(r) + Br2(r)«»2HBr(r), npu

YCIIOBUU €€ 3JIEMEHTAPHOCTH, YBEJIUUYUTCS B pas.
1)50 2)100 3)20 4)5
4. KonnuecTBEHHOE BIMSHNUE TEMIIEPATYpPhl HA CKOPOCTh XUMUYECKOM peakuy Belpaxkaercs ... 1)

npaBuiiom Baut-T'odda 2) 3akoHOM ACHCTBYIONTUX Macc

3) 3akoHoM I'ecca 4) 3axkoHoM Payns

5. st ememenns paBHoBecus B cucreMe MgO(T) + CO2(t) «» MgCO3(T), ArH <0 B cTropony
IPOAYKTOB PEAKIIMU HEOOXOIUMO ...

1) [Tonusuts napnenue 2) [loHU3UTH TEMIIEPATYPY

3) Beectu karanuzarop 4) BBectu uHruOutop

6. CocTosiHME paBHOBECHS XapaKTEPU3YETCSI PABEHCTBOM. ...

1) TemnepaTypbl IPOYKTOB U HCXOJHBIX BEIIECTB 2) KOHUEHTPALU NPOAYKTOB U MCXOIHBIX
BEIIECTB 3) KOJMYECTB BELIECTB B CUCTEME

4) ckopocTei, MPsIMOTro U 0OPaTHOTO MPOLECCOB

Pacmeopui.
1. ®opmyna 1 HaXOXKAECHHSI MOJISIPHOI KOHIIEHTPAIMU PACTBOPEHHOTO BEIECTBA HMEET B
(BcTaBbTE (POpPMYITY)

2. Jns mpurotosnenus 2 1 0,1 M pactBopa NaOH tpebyercs I THAPOKCHUIA HATPUS :1)
40 2) 8 3) 4 4) 10

3. Jlnst mOBBINIEHHS TEMIIEPATYPLI KuneHus pactsopa Ha 1,04 °C, Heo6Xx01uMo, 4TOObI KOHIEHTPALIUSL
pacTBOPEHHOTO B HEM HedsleKTposnuTa coctaBimsuia _ monb/Kr (E H20 = 0,52 (rpan - kr)/mons) @ 1)
0,2 2)2 3)1 4) 0,1

4. CrerneHb 3JEKTPOJIUTUYECKON JUCCOIMAIIUN MOKET IPUHUMATh 3HAUCHUS

Da>1luwa=0 2y o>lna<l

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

5. XuMH4Y€eCKOE B3aUMO/ICHCTBHE BO3MOXKHO MEXY BEIIECTBAMHU

1) LiClu KOH 2) NH4Clu KOH 3) FeCI2 u KOH 4) NaCl u KOH

6. opMya coJii, HE OABEPTaOIIEHCS THAPOIU3Y, UMEET BU/T

1) FeCl3  2) K2CO3 3) K2SO4 4)As2S3

Konmponwvnan paooma «Pacmeopur»

1.Ckonpko TpaMMOB CyjibpuUTa HaTpusi NOTpedyeTcs s mnpurotosieHus Siu 8% pactBopa,
mIoTHOCTEIO 1,0751r/Mn?

2.3 400r 50% pactBopa cepHOW KHCIOTHI BblmapuBaHueM yaanunu 100r Boxel. Yemy paBHa
MaccoBas JI0JIsl CEPHOM KUCJIOTHI B OCTaBIIEMCS pacTBOpe?

3.Haiitu macchl BOABI M METHOTO KyIOpoca, HEOOXOJUMbIE AJsi MPUTOTOBJICHUS OJHOTO JIUTpa
pactBopa, coxepxkaiero 8% Oe3Boanoi comu. IInmotHocTs 8% pactBopa cynsgarta menu (1) paBHa
1,084 r/ma.

4.Kaxoii 06beM 96% cepHOI KHCHOTHI (IUIOTHOCTHIO 1=1,84 T/MIT) U KaKyl0 Maccy BOJbI HY’KHO B3SIThb
quist npurotosnieHust 100 M 15% pactBopa cepuoit kuciotsl (r=1,10 r/mim)?

5.Ckonbko tpammoB 30% pacTBopa MmoBapeHHOW coiu HyxHO 100aBuTh K 300r BOIBI, YTOOBI
noixyuuts 10% pactBop comu?

6.Haiitu maccy HuTpara HaTpus, Heooxoaumoro it npurorosienus 300 ma 0,2 M pactBopa.
7.Cxoabpko TpaMMOB kapOoHaTa HaTpus coaepxkutcs B S00 mur 0.25H pactBopa?

8.B kakoii macce adupa Hano pactBopuTh 3,04r anmnmHa COHSNH2, yToOBI MOMy4YUTH PacTBOp,
MOJISUTBHOCTB KOoTOporo paBHa 0,3 MOJb/Kr?

9.I1pu KaKko# KOHLIEHTPAIMK PACTBOPA CTENEHb JUCCOIMALIMU a30TUCTOM KHCIOTHI OyneT paBHa 0,27
10.Beruncnuts konnentpauuto H+, HSe- u Se2 — B 0.05M pactBope ceneHoBOA0poa.
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11.Bpraucnuth mpuOIMmKeHHOE 3HaUYeHHe akTMBHOCTH HMOHOB K+ m SO42 — B 0,01M pactBope
cyabdaTa Kausl.

12.PactBopuMocTs kKapOonara kanbius npu 350C paBHa 6,9*10-5monb/1. Berancauts mpousBeaeHue
PacTBOPUMOCTH 3TOU COJIH.

13.HaiiTu MOJISIpHYIO KOHUEHTPAIMI0O HOHOB BOJAOPOAA B BOJHBIX pacTBOpaxX, B KOTOPBIX
KOHIICHTpALUs THAPOKCUI-UOHOB (B MOJIB/J) cocTaniser 3,2*10-6.

14.HaiiTu MOJISIpPHYIO KOHIIEHTPAIlMIO THUIPOKCHUII-MOHOB B BOJHBIX pacTBOpax, B KOTOPBIX
KOHIIEHTPALUsl HOHOB BOJIOpO/ia (B MOJIb/1T) cocTasisieT 10-3.

15.Beraucinuts pH pacTBOpOB, B KOTOPBIX KOHIIGHTPAIHs HOHOB BOAOpo1a (B MOb/i1) paBHa 8,1%10-3
16.Boruncnuts pH pacTBOpOB, B KOTOPBIX KOHLEHTPALHSI THAPOKCUI-UOHOB (B MOJIB/1T) paBHa 9,3*10-
9

17.0npenenuts pH pactBopa, B 1i1 kotoporo coxepxkurcs 0,1t ruapokcuaa Hatpus. [uccounanuo
IIEJIOYH CYUTATEH ITOJTHOM.

18.Kakue u3 nepeuncineHHbix cosieit noasepratotcs ruapoinszy: NaCN, KNO;, NaNO;, NH4CH3COO,
CaClp, NaClO4, KHCOO, KBr? Jlns kaxmod W3 THAPOIU3YIOUIUXCS COJIeH HamucaTh ypaBHEHHUE
THJIPOJIM3a B MOHHO-MOJIEKYJISIPHOM (popMe 1 yKa3zaTh peakIiio BOJHOTO pacTBOPA.

Konumponvnas paboma «OKuciumenbHo-60CCMan08umenbHvle PeaKkyuu)
1.OnpenenuTh CTENEHb OKUCICHHOCTH AJIEMEHTOB B clieayrommx coeauHeHusx: SO, HaS, NaxSOs,
CS,, H2SO4, As>S3. KoCrOs, Cr203, Fe(Cr0Oz)2, K2Cr207, Cra(SO4)3, Naz[Cr(OH)s].

2. 3aKOHYUTh YpaBHEHUS PEAKIUIA:

a) Mn(OH); + Cl+KOH = MnO, +

6) NO2+KMnO4 + H2O = KNO; +

B) KI + K>Cr,07 + H2SO4 = I, +

r) Ni(OH)2 + NaClO + H20 =Ni(OH)3+

1) Zn + H3AsOs + H2SO4 (= AsH; +

4. CocTaBUTh CXEMbI JBYX T'aJlbBAHUYECKUX 3JIEMEHTOB, B OJIHOM U3 KOTOPBIX MEb CIy>KHJa
OBI KaTo/I0M, a B IPyroM — aHOJIOM. HamucaTh ypaBHEHUS peakiuii, TPOUCXOSAIINX MPU pabOTe ITUX
3JIEMEHTOB, U BBIYMCIUTh 3HAYEHHSI CTaHIAPTHBIX 3. 1. C.
5. TanbBaHMYECKUN AIEMEHT COCTOUT U3 CEpeOpSHOTO AIIeKTpoja, morpyxkeHHoro B 1 M pacTBop
AgNO3, u cTanaapTHOTO BOJOPOJHOIO 3JIeKTpoja. HamucaTe ypaBHEHHS 3JIEKTPOJAHBIX POIECCOB U
CYMMapHOH peakiiuu, MpoNCXoasIIei mpu padore anemenTta. Yemy paBHa ero 3.1.c.?
6. YKa3arb, B KAKOM HalpaBJIEHUU MOTYT CaMOIIPOU3BOJILHO NMPOTEKATh CIEAYIOUINE peaKLUu:

a) H,O> + HOCI = HC1 + O; + H>0;

0) 2HIO; + 5H20; = I + 502 + 6H20;

B)I» + 5H>02 = 2HIO3+4H,0.
7. HukeneBble MIACTUHKU OMYILEHBI B BOJHBIE PACTBOPHI MEPEUMCICHHBIX HIDKE cojied. C KakuMu
COJISIMU HUKEJh OyJIeT pearupoBarh

a) MgSOs; 6) NaCl; B) CuSO4; 1) A1C13; 1) ZnCla; e) Pb(NO3),?
8. Hammcath ypaBHEHHsI 3JI€KPOTHBIX MPOIIECCOB, MPOTEKAIOMINX MPHU IJIEKTPOIU3€E BOJAHBIX PACTBOPOB
BaC1l; u Pb(NO3)2 ¢ yroibHBIMHU 3JI€KTPOIaMH.
9. CocTaBUTh CXEMBI JIEKTPOJIU3a BOJHOTO PAacTBOpPa XJIOPHAA IIMHKA, €CIU: a) aHOJ IIMHKOBHIN; 0)
AHO/I YT OJIbHBIMN.
10. CocTaBUTh CXEMBI 3JIEKTPOJIM3a BOJHOTO PacTBOpa Cyibdara MEAu, €Clu: a) aHOJ MEIHBIN; 0)
AHO/JI YT OJIbHBIMN.
11. PactBop comepxkut uoHbl Fe*+, Ag+, Bi+ u Pb’+ B omuHaKoBOM KOHIEHTpanuu. B kakoii
MOCIIE0BATEIHLHOCTH 3TH MOHBI OYAYT BBIICTSATHCS MPHU dIEKTPOIU3E, €CIU HAMPSHKEHHUE JOCTATOYHO
JUISL BBIAIETIEHUS JTI000Tr0 MeTasia?
12. TIpu snexrponuse pactBopoB CuClz Ha aHOzAe BblAenmIoch 560 Ml ra3a (ycioBUS HOPMAJIbHBIE).
Haiitu Maccy Menu, BbIICIUBIICHCSA HA KAaTO/IE.
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6.2. [IpumepHbIe BONPOCHI M 3aaHKs / 3a1a4U JIA IPOMEKYTOYHOM aTTecTaluu

Tabanna 9 - IlpumepHbie TeopeTHYeCKHe BONPOCHI U NPAKTHYECKHUE 3aJaHusA / 32244 K

MPOMEKYTOUYHOMY KOHTPOJIIO

Pasznessl u TeMbl

[TpumepHBIe TEOpETHYECKHUE BOITPOCH

IpuMepHEBIE IPaKTHYECKUE 3aTAHMS
/ 3amaun

2 cemecTp

OcCHOBHEBIE
ITIOHATHUA nu
3aKOHBI XUMUU

1. OCHOBHBIC TTIOHSATHS XUMHU: aTOM,
MOJIEKYJIa, XUMUYECKUM 37IEMEHT, BUIbI
XUMHUYECKHUX (POPMYJI, OTHOCUTEIbHAS
aTOMHAasi ¥ MOJIEKYJIsipHasi Macca,
SKBHMBAJICHT, MOJIb, MOJIIPHAs Macca,
SKBUBAJICHTHAs MOJISIpHAs Macca,
XUMHYECKHUE PEAKI[MU U YPaBHEHUS.

2. OCHOBHBIE€ KOJIMYECTBEHHbBIE 3aKOHbI
XUMHH: 3aKOH COXPAaHEHUS MacChl
BEILIECTB, 3aKOH YKBUBAJICHTOB, 3aKOH
KpaTHBIX OTHOILIEHUH, 3aKOH
MOCTOSIHCTBA COCTaBa, 3aKOH ABOTapo
U CIIEJICTBUS U3 HETO.

3. CTpoeHue aToma: J0Ka3aTeabCTBA
CJI0)KHOCTHU CTPOCHHUS aTOMa,
IJIaHeTapHasi MOJIENIb CTPOCHHUS aTOMa,
aTOMHBIE CIIEKTpPBL, ocTynaTel bopa,
JBOMCTBEHHAs MPUPO/IA FIEKTPOHA,
MIPUHIIMIT HEOTIPEEIEHHOCTH,
ypasHeHue lllpenunrepa.

4. ATOMHBIE OpOUTAIH, KBAHTOBBIE
YHCIIa, IPUHLHUIIBI 3aI10THEHUS
opOuTaneil (MpUHIIUIT MUHUMAJIBbHOU
SHepruu, NpuHUuI 3anpera [laynu,
npaswio ['yHaa, npaBuio
KiieukoBCcKkOro0), 31€KTpOHHBIE

(hopMyJIBI.

1. [ToueMy y amOMUHHS SHEPTUS
WMOHM3AIY HIDKE, YeM Yy Maraus?
2. [Touemy cBoiicTBa d-371€MEHTOB
U3MEHSIOTCSI HE TaK pPe3Ko, Kak
CBOWCTBA S- U p- AJIEMEHTOB?

3. Ilouemy paauyc no nepuoay ot
CKaHIus JO0 MeAM U3MEHSeTCs
HE3HAUYUTENbHO?

Crpoenue
BEIIEeCTBA.
OcHoBHBIC
KJ1aCChI
HEOPraHUYECKUX
COCTUHEHUN

5. Ilepuoanyeckasi cucTeMa 3JIeMEHTOB
J.W. MenneneeBa u 3J€KTPOHHOE
cTpoeHue aroma ((popMyIupoBKa
MenpeneeBa, COBpeMEHHas
(bopMynHMpoBKa, CTPYKTYypa
MEPUONYECKON CUCTEMBI, (PU3HICCKUI
CMBICII TTOPSIZIKOBOTO HOMEPA 3JIEMEHTA,
CBSI3b MEX/IY AJIEKTPOHHBIM CTPOCHHUEM
aTOMOB U IOJIO’KEHUEM 3JIEMEHTOB B
MIEPUOIMYECKON CUCTEME. )

6. [lepnoanuecku 1 HEMEPUOIUYECKH
M3MEHSIOIINECS CBOICTBA 3JIEMEHTOB:
paauycbl aTOMOB, SHEPIUsl HOHU3ALIUH,

1. Temmeparypa  1uIaBJICHHUS
CaCl2 — 7800C, CbCI2 — 5600C;
pamuyc nona Ca2+ pasen 0,104
HM, wnoHa Cb2+ - 0,099HM.
OOBSICHUTD pa3iuure TeMIepaTyp
TIJIABJICHUSL.

2.  OOBSICHUTH C  TO3UIUH
MPEACTABICHUN O TOJSIpU3AIIN
MOHOB MEHBIIYI0 YCTOWYMBOCTH
AuCl3 B cpaBaenuu ¢ AuCl..

3. Ha3Barh KOMIIJIEKCHBIE COJIU
OTIPENICTTUTh CTENCHb OKHCIICHUS
KOMILJIEKCOOOpa3oBaTers:

CPOJICTBO K AJICKTPOHY, [PA(H20)(NH3)2C1]C1,
3IEKTPOOTPHUIATEIBHOCTb. [Co(H20)(NH3)4]CNBEr,
7.Knaccudukarum 1 HOMEHKIaTypa [Co(NH3)5SO4]NO03,
HEOPTaHMYECKHUX BEIIECTB. [PA(NH3)3CI]Cl, K4[Fe(CN)6],
[IpoTonuTryeckas TEOpHs KUCIOT U (NH4)3[RhCl6], Na2[PdI4],
ocHoBanuit bpencrena —Jloypu. K2[Pt(OH)5CI], K2[Cu(CN)4J;
8. XuMuueckas CBsI3b: OMpeIeICHUE 1 HertpanpHbie:  [Cr(H20)4P0O4],
XapaKTEPUCTUKU XUMUYECKOM CBSI3H, [Cu(NH3)2(SCN)2],,

OCHOBHBIC BHJIBI CBsI3eil. MeTon [Rh(NH3)3(NO2)3],
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BAJICHTHBIX CBs3eil. OOMEHHBIA H
JIOHOPHO-AaKIENTOPHBIA MEXaHU3M
00pa3oBaHMs KOBAJCHTHOM CBSI3H.
CBoliCTBa KOBaJICHTHO CBS3H,
THOpUIM3AINS ATOMHBIX OPOUTAICH.
[TonsspHOCTB CBS3€H U MOJIEKYIL.

9. MexXMOIeKyIsIpHbIE B3aUMOICHCTBUS:
OpPUEHTALIMOHHOE, NHAYKIIMOHHOE,
JUCTIEPCUOHHOE B3aUMOICHCTBUS, CUITBI
OTTAJIKUBAHUS U CyMMapHOE
B3aumoieiicteue. BomopoaHas cBsi3b.

[Pt(NH3)2Cl4].

4. HamucaTh KOOpIMHAIIMOHHBIC
bopMyIIBI CJICTYIOIINX
KOMILUIEKCHBIX ~COEIMHEHHUI: a)
TUIMAHOAPTEHTAT  Kaimus;,  0)
rexkcanutpokooanstat (I11) Kamus;
B) XJOpPHJA TIeKCaaMMHUHHUKEs
(II); r) rexcammanoxpomat (III)

HaTpus; 1) Opomu g
rekcaammunkoOansTa (II1); e)
HUTpAT

nuakBaterpaammunuukens — (11);
K) TpudToporuapokcodepuIIaT

MarHus, HEUTpAJIbHBIE: 3)
TeTpaaMMuH(OCchaTOXpom; n)
JMaMMUHIUXJIOPOTIaTUHA,; K)

TPUAMMHUHTPUXJIOPOKOOATBT; 1)
JUAMMUHTCTPAXJIOPOIIJIaTUHA.

XuMuuyeckui
rpotiecc.

10 OcHOBBI XUMHYECKOI
TEPMOJAMHAMUKHU: MPEIMET XUMUUYECKOMN
TEPMOJANHAMUKH, OCHOBHBIE ITOHATHS
(cuctema, mapaMeTpbl COCTOSTHUA,
TepMOJUHaMHuecKe QyHKINHU, SHEPTUS
CUCTEMBI, TEIJIOTa U padora,
TEPMOJUHAMHYECKHE MTPOLIECCHI).

11. IlepBblil 3aKOH TEPMOJUHAMUKH,
sHTanbnus. TeroBoi 3¢ dexT
XUMUYECKUX PEAKLUN.
Tepmoxumuueckue ypaBHEHHUS.
OHTanbnus (TeroTa) 00pa3oBaHus U
CropaHusl.

12. OCHOBHO 3aKOH TEPMOXUMUU U
cieAcTBUs U3 Hero. KanopuitHoCTh
numy. Bropoi 3aKk0H TEpMOJUHAMUKH.
OHTpONUs U €€ U3MEHEHMUS IPU
pa3nuyHbIX mporeccax. JHeprus [ m66ca
Y HaIIPaBJIECHHOCTh XUMHYECKUX
peaKuuil.

13. KoMmIiiekcHbBIE COSTUHEHUS
JIOHOPHO-AKIENTOPHBIA MEXaHU3M,
KOMILIEKCOO0pa30BaTeu, TUTaHIbl,
CTPYKTYpa U CBOICTBA KOMILIEKCHBIX
coenuHenni. Koncranra HECTOMKOCTH.
14. Xumuueckasi KHHETHKA: CKOPOCTh
XUMHUYECKON pEAKIUHU, 3aBUCUMOCTh
CKOPOCTH PEaKLMH OT PA3TUUHBIX
(bhakToOpoB, MOPSAOK U MOJIEKYJISIPHOCTD
peaKIy, KaTalu3 U €ro TUIIBI.

15. XumMuueckoe paBHOBECHE, KOHCTaHTA
XUMHUYECKOTO PaBHOBECHS, CMEIIEHUE
paBHoBecusi, npuHuu Jle [latense.

1.Ecin yBennuuth gasienue B 10
pas, TO CKOPOCTb NPSIMOU
peakmuu H2(r) +
Br2(r)«>2HBr(r), npu yciosuu ee
3JIEMEHTApHOCTH, YBEJIMYUTCS B
___ pas.

2. KonnuecTBeHHOE BIIUSHUE
TEeMIIepaTypbl Ha CKOPOCTh
XUMHYECKOU peaKkuu
BbIpaXkaercs ... 1) mpaBuioM
Baat-T'odda 2) 3akonom
JIEUCTBYIOIIMX Macc

3) 3akonom ['ecca 4) 3akoHOM
Payns

3 cemecTp

PacTtBopHI

16.PacTBOpBI: CTOCOOBI BEIpAKCHUS
KOHIIEHTPAIUN pacTBOPOB, PUUKO-
XMMHYECKHE CBOICTBA pa30aBICHHBIX
pPacTBOPOB HEAJIEKTPOJIUTOB (OCMOC,

1.Haiitu MOJISIPHYIO
KOHLIGHTPALMIO HMOHOB BOJIOPOJA
B BOJIHBIX PAacTBOpPax, B KOTOPBIX
KOHIIEHTpaIsl TUJIPOKCUA-MOHOB
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JaBJICHUE TIapa HaJ pacTBOPOM,
TEeMIIepaTypbl KUTICHUS U 3aMep3aHusl,
pacTBOpEHHE ra3oB B )KHUJIKOCTSX,
skctpakims). Kpuockonus u
30YITUOCKOIHS.

17.PacTBOpHI 251€KTpOoUTOB. Teopus
ANEKTPOIIUTUYECKON UCCOLMAINY,
cl1a0bble U CHIIbHBIC SJICKTPOJIHTHI,
JUCCOLMAIUS BOJIbI, HOHHOE
MIPOU3BEJICHUE BOIbI, BOJOPOIHBIM
MOKa3aTeJb.

18.0OCHOBHBIE TUITBI XUMHUYECKHUX
peaxkiuii B pacTBOpax: peakuus
TUAPOIIN3a, HEUTpanu3aluu, OCaXACHUs
1 pacTBopeHus. KucioTHo-oCHOBHbBIE
Oy(epHbIe CUCTEMBI.

19.CunbHbIE 3IEKTPOTUTHI.
[Ipou3sBenenne pacTBOPUMOCTH.

20. Iucnepcubie cucteMbl. KommouaHeie
PacTBOPbI, PACTBOPHI
BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.
21.Penokc-tiporieccol: CTENEHb
OKHCJIEHUS, OTINYME OT BaJCHTHOCTH;
BaXHEHIIINE OKUCIUTEIU U
BOCCTaHOBUTEJIH, TUIIBI OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIMI, METOIbI
COCTaBJICHUS YPABHEHHI OKUCIUTEIHHO-
BOCCTAHOBUTEIbHBIX PEAKIIHA.

22. DAEeKTpOIHbIE TOTEHIHANBL. Psin
HarpspKeHU MeTamuioB. OKHUCIUTENbHO-
BOCCTaHOBUTEIbHBIC TOTEHIIAIBI U
onpe/ereHNue HapaBICHUS
OKHCIIUTEIHHO- BOCCTAHOBUTEIIbHBIX
npoiieccoB. ['albBaHUYECKHE FTIEMEHTHI.
23. DnexTpoau3. 3aKOHBI AJEKTPOJIN3A.
Kopposus metanio, 6nokoppo3us u
CIOCOOBI 3aIIUTHl METAJVIOB OT
KOpPPO3HH.

(B Moutb/m) coctassiet 3,2*10-6.
2.Haiitn MOJISIPHYIO
KOHI[EHTPALUIO THIPOKCHU]I-MOHOB
B BOJIHBIX PacTBOpPax, B KOTOPBIX
KOHIIEHTpAalLlMs HOHOB BOJOpOJA
(B Monb/i) cocraBuseT 10-3.
3.Beruncoute pH pactBOpoB, B
KOTOPBIX KOHIICHTpAIUs HOHOB
BoZopoja (B MOJB/M) paBHa

8,1*10-3
4 Boruucnute pH pactBopoB, B
KOTOpPBIX KOHIICHTpaLus

TUAPOKCHI-UOHOB (B
pasna 9,3*10-9
5.0npenenuts pH pactBOpa, B 11
kotoporo  copepxurcs  0,lr
TUAPOKCHIA HaTpPHUS.
Jlucconuanuio IIeJI04Yd CYHUTaTh
MTOJIHOM.

6.Hanucatp YpaBHEHUS
AIEKPOIHBIX MIPOLIECCOB,
MPOTEKAIIIUX TPHU DIEKTPOIU3E
BOAHBIX pactBopoB BaCl, wu
Pb(NO3):2 C YT OJIbHBIMU
IIEKTPOJAAMH.

7. CoCcTaBUTh CXEMBI JIEKTPOIN3A
BOJHOTO  pacTBOpa  XJOpHJa
[IMHKA, €CJIHM: a) aHOJ IIMHKOBBIN;
0) aHOJ YT OJIbHBIMN.

8. CocTaBUTBH CXEMBI JIEKTPOIN3A
BOJHOTO  pacTBopa  cyJsibdara
MEJY, €CIIM: a) aHOJl MEIHBIH; O)
AHO/T YTOJIbHBIMN.

MOJTB/JT)

Xumus
3JIEMEHTOB

24.®Pu3nvecKkre 1 XMMUYECKHE CBOMCTBA
METaJUIOB.

25.Xumudeckue u Gu3nIecKrue CBONCTBA
S-METaJUIOB.

26.Xumudeckue u Gu3nIecKrue CBONCTBA
p-METaIIOB.

27.OCHOBHBIE 3aKOHOMEPHOCTH XUMUHU
d-3;meMeHTOB.

28.Xumuueckue u Gu3nIecKrue CBONCTBA
d-anemenrtoB IV-VIII rpynn
MEPUOINYECKON CUCTEMBI.
29.Xumuyeckue U pU3MUEcKue cBOCTBa
d-snemenToB I-1I rpynn nepuoanyeckoin
CUCTEMBI.

30.CBoiicTBa U pacCpOCTPAaHEHHOCTh
HeMmeTauioB. Boxopoa.

31 Xumuueckue u pU3nIecKue CBOMCTBA
a5eMeHTOB [V A rpynmnsl

Hnoueuodyanvnoe 3adanue «P-
anemenmut VIA- epynnoty
1.O0BsACHUTE 3aKOHOMEPHOCTH
WU3MEHEHUS BETUYNH
MOHU3AIMOHHBIX TOTEHLIUAJIOB,
CPOJCTBA K 3JIEKTPOHY U
3JIEKTPOOTPUIIATEILHOCTH aTOMOB
p-3s1ieMeHTOB VI rpynnsl.

2.Kaxk MOXHO NOJIy4UTh Cepy U3
nuokcuna cepol? U3

cepoBogopoa’?
3.3aKOHUNTE YpaBHEHUS PEAKIIMMA:
Naz2S203
+ ClL + H,0 —
HI +
HZSO4(K) —

4. Boruucnurte pH pactBopa,
IIOJIY4€HHOT'O IPWJIMBAHUEM K S JI
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MEPUOINYECKON CUCTEMBI.
32.Xumunyeckue u (pusnueckue cBoiicTa
3JIEMEHTOB V A Tpymnimbl NEPUOANYECKON
CUCTEMBI.

33.Xumuueckue u Gu3nIecKue CBOMCTBA
aneMeHToB VIA rpynmsl

MEPUOINYECKON CUCTEMBI.

34 Xumunyeckue u (pusnueckue cBoiicTa
aneMeHToB VIIA rpymimbl
MEPUONYECKON CUCTEMBI.
35.JJanTasuabI U aKTUHUEL.
36.0OcHOBHBIE METO/IbI CUHTE32a U
OUYHCTKHU HEOPTaHUYECKUX COCTUHEHUM.

BoabI 3,3 mMi 96 %-oro (p = 1,84
I/MJT ) pacTBOpa CEPHOM KUCIOTHI.
5.BHecenHas B mabopatopuio
Oymara, MponuTaHHasi paCTBOPOM
aleTara CBHUHIIA, Uepe3 HEKOTOpoe
BpeMs YepHEET, O HaJTM4UU
KaKoro raza B J1a0OpaTOpuu 3TO
CBUJIETEIBCTBYET?

Hnousuoyanvnoe 3adanue «P-
anemenmot VA- zpynnory
1.JlaiiTe oOuryro
XapaKTEPUCTHUKY P-3JIEMEHTOB V
IPYIIBI IEPUOJUYECKON
CHUCTEMbI Ha OCHOBAHUU
AJEKTPOHHOTO CTPOCHUS UX
aTOMOB.
2.Kakue paBHOBECHBIE CUCTEMBI
CYILIECTBYIOT B BOAHOM PacTBOpE
aMMHMaKa, U KaK OHH CMEIIAI0TCS
IpU HarpeBaHUM PAacTBOPA, IPH
J00aBJICHUU KHMCJIOT, IIEJIoUei,
MOHOB-
KOMILIeKcooOpa3zoBaTeneit?
OTHOCHUTCA M pacTBOpP aMMHaKa
K CHJIbHBIM WJIH CJIa0bIM
OCHOBaHUAM?
3.0nummre CTpoeHUE OKCHIA
docdopa (II1). YpaBueHusmu
peaKIuii MOKaKUTE, KaK ITOT
OKCH/T B3aUMOJICUCTBYET: a) C
BOJIOM U PACTBOPAMH ILEIIOUEH
pu OOBIYHOM TeMIepaType; 0) ¢
ropsiued BOJOMU, B pe3ybTaTe
yero obpasyercs GpochuH u
dbocdopHas Kuciora.
4.3aKOHUYNTE YpaBHEHUS PEAKIIUA:

P>H4 +

K2Cr207 + HoSO4 —
NaNQO; +
KI + H2SO4 —

5.Haiinure KOHLIEHTPALMIO HOHOB
BOJIOPOJIa B pacTBOpax
OJIHOOCHOBHBIX CHJIBHBIX KHCIIOT,
€CJIM UX MOJISIpHAsI KOHI[EHTPAIIUS
oauHakoBa u paBHa 0,01 M.

Hnoueuodyanvnoe 3adanue «P-
anemenmut VIIA- zpynnoiy
|.Hanummure 3JeKTpOHHBIE
(opMyIIbI aTOMOB TaJIOTCHOB B
HOpPMaJIbHOM U BO30YXKJI€HHOM
cocrosHusx. [Touemy xiop, 6pom
U 011 IPOSIBIISIFOT COCTOSIHUS
okucnenus ot -1 1o +7, a prop
TOJIBKO -17?
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2. C KakuMU METAJIJIAMH MOKET
pearupoBarh XJI0pOBOAOPOAHAS
kucinora? [IpuBenure mpumMepsl.
3. Beruucaure pH 0,1 M
pactBopos HF, HCI, HBr, HI.
HyxHo 5y ju1st mosryuyeHust OTBeTa
4 oTAENBHBIX pacueTa?
4.3akoH4MTE ypaBHEHUS PEAKIIUIL:

Ba(OH):
+Cl, —

KCIO; +
S —
5. Ilouemy 1715 OTYyYEHUS XJI0pa
UCIIONB3YIOT

KOHIIEHTPUPOBAHHYIO COJISTHYIO
KHCJIOTY U TBEpABIN IIEpMaHIraHaT
KanusA? MOXHO 11 HCIIOJIB30BATh
JUISL 3TOU LIEIU PaCTBOPHI COISTHOMN
KHMCJIOTHI M IIEpMAaHraHara?
Hanummure ypaBHeHUs peakLiuii.

Hnousuoyanvnoe 3adanue  «S-
,d-, f- a1emenmo)
1.Vkaxure pa3nnuue B CTPOCHUN
aTOMOB TUTaHa U repmanus. Kak
9TO BIUSET HA XapaKTep uX
OKCHUJOB ¥ TUAPOKCUIOB?
2.Kakne peakuiuy IpoTeKaroT pu
JIEUCTBUH HA KPUCTAJITMYECKUI
NEpMaHraHaT KaJus: a)
koHueHTpupoBanHoit H2SO4; 6)
koHueHTpuposanHoii HCI; B) mpu
HarpeBaHuu?
3.Hanumure ¢popmyibt
KOMIUIEKCHBIX COEAMHEHUM
xene3a: rekcarmanogpeppara (1I)
kanus u rekcanmanodeppara (I111)
KaJIMsl U pacipeaenTe
3JIEKTPOHBI aATOMA JKeJe3a 1o
KBaHTOBBIM slYEHKaM IIPU
obOpa3zoBaHuu KoMIUIeKcoB. Kakue
U3 3TUX COCIMHEHUH SIBIISIFOTCS
napaMarHUTHBIMU ?
4 Kak 1 mouyemy U3MEHSETCA
TEPMHUECKasl yCTONYMBOCTD U
KHCJIOTHO-OCHOBHBIE CBOMCTBA
TUAPOKCHUIOB B psany: Zn(OH), —
Cd(OH), — Hg(OH),?
5.3aKOHUYNTE YpaBHEHUS PEAKIIMM:
Cu(NO3),

KMnO4 +
MnSOs4 + H,O — MnO> + ...
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Cocrasutens: MBanos ®.U. — 1.x.H., mpodeccop kadenpst EJ]

(pamunus, unuyuanvt u donxicHocms npenooasamens (etl))
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