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MbI BAKAJIABPUATA Bepcust 1

1 PE3YJIbTATBI OCBOEHUA JUCHUITJINHBI

Tabnuma 1 — Ilnanupyembie pe3yabTaThl OOYYCHHS 1O AMCIUILIMHE, COOTHECEHHBIC C

YCTAaHOBJICHHBIMH WHAHUKATOpAMU JOCTUKCHUA KOMHCTCHHI/Iﬁ

Pesynbrarel 00yueHus (Brnaze-

Kon n WNHnukaTtopsl HUS, YMEHUS U 3HAHUS), COOTHE-
HAauMEHOBAHUE JOCTUKEHUS Jucnuminza CEHHbIE C KOMIIETEHLUS-
KOMIIETEHILIUH KOMIIETEHIIMHU MU/UHAUKATOPAMU TOCTHKEHUS

KOMITETCHIIH
OIIK-3: Cnocoben mpwu- 3Hamo:
MEHATh  COOTBETCTBYIO- - OCHOBHBIE 3aKOHbBI XUMHUHU
105054 H3HUKO- Ymems:
vq) OIIK-3.5: Jlemon- - .
MaTeMaTU4YeCcKUid  anma- - MPOBOJIUTh XUMHUYECKUUA IKC-
CTpPUpPYET IOHUMA-
paT, METOAbl aHaIu3a M NEPUMEHT
HHUE€  XUMHUYECKHUX
MOJCIINPOBAHUsA, Teope- Xumus Braoemy:
MPOLIECCOB U TpPH-
TUYECKOIO0 U JKCIEepHU- - OCHOBHBIMM METOJaMU TeOope-
MEHSIET OCHOBHBIE
MEHTAJIbHOTO  HCCIIEJO0- TUYECKOTO U IKCIEPUMEHTaJb-
3aKOHbI XUMHH
BaHMUS TIpPU  PELICHHUU HOT'O MCCIIEJOBAHUS XUMUYECKUX

npo(ecCUOHANIBHBIX  3a-
a4y

SIBJICHUN

2 IEPEYEHb OHEHOYHbLIX CPEJACTB IJIA INO2TAIIHOI'O ®OPMUPO-
BAHUSA PE3YJBTATOB OCBOEHUSA JUCHUIIJIMHBI (TEKYIIIUA KOHTPOJIb) U
MMPOMEXYTOYHOM ATTECTAIINA

2.1 Z[J'ISI OLICHKU PE3YJIbTATOB OCBOCHU NUCHHUIIJIMHBI UCITOJIB3YIOTCA:

- OICHOYHBIC CPEACTBA TCKYLICTO KOHTPOJIA YCIICBACMOCTH;

- OICHOYHBIC CPEACTBA JIA HpOMeX(YTOqHOﬁ arrecrTaivu 110 JUCHUIIIINHE.

2.2 K 011eHOYHBIM CpPECTBaM TEKYIIETr0 KOHTPOJISL yCIIEBAEMOCTH OTHOCATCS:

- TCCTOBBIC 3aJJaHHUA 110 OTACIBHBIM TEMAM;,

- 3alaHuA 1 KOHTPOJIBHBIC BOIIPOCHI 11O J'Ia60paTOpHLIM pa60TaM;

3aJJaHus TI0 KOHTPOJIBHOM padore.

2.3 K O1leHOYHBIM CpeCcTBaM ISl MPOMEKYTOYHOM aTTECTalMK 10 AUCIHUILIAHE, TPOBO-

TUMOH B (popMe IK3aMeHa, OTHOCSTCS:

- OK3aMCHAIIMOHHBIC BOIIPOCHI 1 3aJIaHUS.

3 OHEHOYHBIE CPEJACTBA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU

3.1 TecroBbIC 3aaHUA.

TecToBble 3agaHus HUCTIOJIB3YIOTCA JJII OLICHKKU OCBOCHHA OCHOBHBIX TEM JUCHUIIIIMHBI U

npuBeaeHbl B [Ipunoxenun Ne 1. CTyaeHT, NOJyYMBIINA HEYJOBIECTBOPUTEIBbHYIO OLIEHKY IO

pe3yJibTaTaM TECTUPOBAHUS B CEMECTPE MPOXOIUT TECTUPOBAHNUE TOBTOPHO.
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TecTupoBaHue mpeaycMaTPUBAET BHIOOP MPABHIBHOTO OTBETA HA BOIPOC WITH 3aIaHKE W3
npe/yiaraeMbix BapuaHToOB oTBeTa. OICHKA ONpPEACsSeTCsS KOJIMYSCTBOM JOMYIIECHHBIX MTPH BbI-
0ope ommboK.

Meroauueckre peKOMEHIAIMH 110 OLIEHKE TECTOBBIX 3a/IaHHi MPEICTABICHBI B BU/C HU-

JKEMIPUBEICHHON TaOJIMYHON (POPMBI:

[TporeHT pe3yIbTaTHBHOCTH KadecTBeHHast OIIEHKA WHAUBUYAIBHBIX 00pa-
(TIpaBUIIHHBIX OTBETOB) 30BaTEIbHBIX TIOCTHKEHUIN
80-100 OTJINYHO (3a4TEHO)
70-79 XO0po1Io (3a4TEHO)
50-69 YIOBJIETBOPUTENHHO (3aUTEHO)
menee 50 HE yJIOBJICTBOPUTEIHLHO (HE 3a4TEHO)

3.2 3ajaHus U KOHTPOJIbHbIE BONPOCHI 0 JIA0OPATOPHBIM padoTam

HenpemeHHbIM yCIIOBHEM YCIEIIHOTO YCBOEHHUS AUCLUIUIMHBI SBJISIETCS BBITOJHEHHE
nabopaTopHoro npaktukyma. Ero neneto siBiasercss GpopMupoBaHue y oOy4yaroIIMXCsl HaBBIKOB
CaMOCTOSITENIbHOM AKCIIEPUMEHTAIBLHOW pabOoThl, YMEHUS aHAJIM3UPOBATh MOJYyYEHHBIE PE3YJib-
TaThl ¥ (HOPMYTUPOBATH BBIBOJBI TI0 JIAOOPATOPHBIM pabOTaM.

3a7aHus 1 KOHTPOJIbHBIE BOIPOCHI 110 J1a00OpaTOpHbIM paboTaM HpuBeaeHsl B [Ipuiiosxe-
Huu Ne 2.

CryneHT, BBINOJHMUBIIUN Bce J1abopaTopHble padOThl, IPAaBUIBHO O(QOPMUBIIUN OTYETHI
1o HUM ((popMyJIMpOBaHUE 1IeNU pabOThl, HAMCAHNUE YPAaBHEHUsI PEaKIHMi, onucaHue Haodo1e-
HUH, popMynupoBaHe BHIBOIOB) M MPAaBUIBHO OTBETUBIIMK Ha BOIPOCH! COJAEPKAHUIO U METO-
JIMKe Ta00paTOPHBIX PabOT MOIYYaeT 10 HUM OLIEHKY «3aUTEHO».

[To nmaGoparopHOMY IIPaKTUKYMY (B MIEPBOM ceMecTpe OOy4YeHHS JUCIIUIUIMHBI) BHICTAB-
JISI€TCS OLIEHKA 10 YeThIpeX-0aJlJIbHON IIKAJIe — «OTJIIMYHOY, «XOPOIIO», «YAOBIECTBOPUTEILHON,
«HEYAOBJIETBOPUTEILHO» B 3aBUCUMOCTH OT IIOJHOTHI OTBETOB HAa KOHTPOJIBHBIE BOIPOCHI I1O
BCEM JlabopaTopHbIM pabotam. HeynoBieTrBopuTenbHas OLleHKa BBICTABISAETCS, €CJIN CTYACHT He
BBITIOJTHHJI ¥ HE <GAIIUTIID) JJA0OPATOPHBIE PAOOTHI.

3.3 3agaHus 10 KOHTPOJIBHBIM padoTam

Jnis 3a0uHOM (hopMBbI O0YUEHHS MPETyCMaTPUBACTCS BHITIOJIHEHHUE KOHTPOJIBHOM padoThI.
KontponbHast paboTa BKIIOYAeT JBEHAALATh 3aJaHUN 1O OCHOBHBIM T€MaM IMCLHUIUIMHBI «XU-
MHUS$D» BBITIOJIHEHUE KOTOPBIX OyIeT criocoOCTBOBAaTh OCBOEHUIO MaTepuaia

OOyuaromuiics BBIMOJIHSIET BapHaHT KOHTPOIbHBIX 3adaHuil (IIpunoxenue Ne 3), 060-

3HAYEeHHBIH IBYyMs MOCIeIHUMH Hppamu mudpa B 3a4eTHOW KHUKKE MU CTY/I€HYECKOM Ounie-

Te, HanpuMmep, mudp 1087 cooTBETCTBYET BapHaHTy KOHTPOJIbHOU paboThl Ne 87.
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[Ipu BBINONHEHUM 3alaHUil KOHTPOJILHOW PabOThI OOydaromeMycsi HeoOxoaumo o0pa-
IaThcs K PEKOMEHIYEMbIM Y4eOHUKAM M y4eOHBIMU MOCOOUSM, KOHCIEKTY JICKIIHM, Y4TO CIIO-
COOCTBYET Pa3BUTHUIO HABBIKOB CAMOCTOSITENILHON paboThl ¢ yueOHOM uTeparypoit. Takxke cre-
JIyeT MoCenaTh KOHCYJIbTAIUH.

OOyuaroniuiicsi, BBIMOJHUBIINN BCE 3aJaHUsI CBOETO BapHaHTa KOHTPOJIBHOM paboThI, pa-
00Ty HaJ OomMOKaMU B cllydae HEOOXOJUMOCTH W OTBETHBIIHMIA HAa BOIPOCHI MO TeMaM KOH-
TPOJBHBIX Pa0OT MOTYUYAET MO HUM OIEHKY «3aUTEHOY.

KonTposnbnbie 3ananus npuseaeHsl B [Ipunoxenun Ne 4.

4 OIEHOYHBIE CPEJICTBA JJS1 IPOMEXYTOUYHOM ATTECTALIMH IO
JUCHUIIJIMHE

4.1 TIpoMexkyTOYHAS aTTECTAIHS 110 TUCIUTUIMHE TIPOBOAUTCS B GOpPME HK3aMeHa.

K sk3ameHy A0mycKaloTCs CTYEHTHI:

- MIOJIOKUTENFHO aTTECTOBAHHBIE 110 Pe3yIbTaTaM OCBOCHUS JUCIUILTUHBL,

- IIOJIy4YMBILKE TIOJIOKUTEJIbHBIE OLIEHKH 10 pe3yJibTaTaM TECTUPOBAHMUSI;

- BBINOJIHUBIINE W 3alIUTHBIINE BCE MPETYCMOTPEHHBIE JTAOOPATOPHBIM MPAKTHKYMOM
nabopaTopHble padoThI;

- BBIMOJIHMBIINE U 3AIUTHBIINE KOHTPOJIbHYIO paboTy (3a0uHast popma oOyueHus).

4.2 B Tlpunoxxenuu Ne 5 mpuBeIeHBI THITIOBBIC 3K3aMEHAIMOHHBIEC BOTIPOCHI IO JUCIIH-
TUTHHE.

4.4 OcHOBOM /17151 ONIpeesIeHUs OLIEHKH Ha DK3aMeHe CIYXKHUT YPOBEHb YCBOCHHSI yUeOHO-
ro mMarepuaia (tTabnuua 2).

VYHuBepcanbHas CUCTEMa OLICHUBAHUS PE3Y/IHbTATOB OOYUYECHHS BKIIFOYAET B CEOSI CUCTEMBI
OLICHOK: 1) «OTIUYHO», «XOPOIIO», «yJOBJIETBOPUTEIBHOY», «HEYIOBIETBOPUTEIBHO»; 2) «3a-
YTeHO», «He 3auTeHo»; 3) 100 - 6amibHYIO (IPOIEHTHYIO) CUCTEMY U MPABUIIO TIEPEBOA OIEHOK
B MIATUOAIUTBHYIO CUCTEMY (Ta0. 2).

Tabmuma 2 — Kputepun BbICTaBICHUS OLIEHKU

MOJHOTA 3HAHUH B
OTHOUIEHUU U3yYa-
€MBIX 00BEKTOB

CTUYHBIMHU U pPa3-
PO3HCHHBIMU 3HA-
HUAMHU, KOTOPBIC
HC MOXCT HAYy4YHO-

KOPPEKTHO CBS3bI-

MajJbHBIM  HaboO-
pOM 3HAaHWH, He-
00XOIMMBIM  JUTS
CHCTEMHOTO

B3rJIAJa Ha U3y4da-

HAaOOpOM 3HaHUI,
JOCTaTOYHBIM IS
CHCTEMHOTO
B3IJIs/Ia HA M3yda-
eMbIi 00BEKT

Ouenka «HEY0BJIETBO- «Y/AOBJIETBOPH- «XOPOIII0» «OTJIMYHO»
PHUTEIBHOY TEJIBLHO»
Kputepuii «HE 32YTEHO» «32YTEHO»
1. CucteMHOCTD U OoOnagaer ya- | O6bnagaer wuHu- | OOmamaer OO6mamaer MOIHO-

TOH 3HAHWH W CHU-
CTEMHBIM
B3IJISIOM Ha H3Y-
YyaeMbIi 00BEKT
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Ouenka «HEeY10BJIETBO- «y/0BJIETBOPH- «XOpOo1I0» «OTJINYHO
PUTEJILHO» TeJIbHO»
Kpurepuii «He 324YTeHO0» «32a4TEHO»
BaTh MEXIy c000il | eMbIil 00BEKT
(TOmPKO  HEKOTO-
pBIe U3 KOTOPBIX
MOJKET CBS3bIBATh
MEXTy COOO0H)
2. Pabora ¢ un- He B coctossunu | MoxkeT HailTu He- | Moxer Haiity, | Moxert HalTH,
dhopmarmeit HaXOAWTH HEO0O- | 0OXOMUMYI0O HWH- | HHTEPIPETHPO- CHCTEMAaTH3HPO-
XoauMyroo WHQOp- | popManuio B paMm- | BaTb M CHCTEMa- | BaTb  HE0OXOIu-
Mario, 100 B | Kax MOCTAaBJICHHON | TH3MPOBATh HEOO- | Myl  HHQOpMa-
COCTOSHUM HaXo- | 3aJla4yu XOAUMYI0 WHGOp- | IHI0, a TAKKE BBI-
IUTh  OT/AEJbHBIE Malio B paMKax | SBUTh HOBbIE, JO-
¢dbparMeHTsl  WH- MIOCTaBJICHHON MOJIHUTEIJIbHBIE
¢dopmanuu B pam- 3a/1a4uu WUCTOYHUKH  HUH-
Kax IOCTaBJICHHON ¢dopmanuu B pam-
3a1a4u Kax MOCTaBICHHON
3a]a4un
3.Hayunoe ocmbic- | He moxer nenats | B coctosHuu | B coctosHuu | B COCTOSIHUH
JIEHUE U3Y4aeMOTo | Hay4HO KOPPEKT- | OCYIIECTBIATh OCYIIECTBIIATh OCYIIIECTBIIATD
SIBIIGHUS, TIPOLIECCa, | HBIX BBIBOJOB M3 | HAYYHO KOPPEKT- | CUCTEMATUYECKUH | chucTeMaTHYecKuit
o0beKTa MUMEIOIUXCS y | HBIH aHaJM3 | © HAY4YHO KOp- | H Hay4HO-
HEro CBEJICHMM, B | IPEJOCTABIECHHON | PEKTHBIH aHAJIW3 | KOPPEKTHBINA aHa-
COCTOSHUM  Hpo- | uHpOpMauuu MPEJOCTaBICHHON | JIN3  NIpeaoCcTaB-
aHAIN3UPOBATh uHQOpMaIUK, BO- | JIEHHOW  HHGOp-
TOJIBKO  HEKOTO- BJIEKaeT B HCCIe- | Mallid, BOBJEKAET
pele W3  HMeEIo- JOBaHHE  HOBBIC | B HCCJEIOBaHUE
HMXCS Yy HEro peleBaHTHBIE 3a- | HOBbIE peJIeBaHT-
CBE/ICHUM Jaue JaHHbIe HBIE  IOCTaBJICH-

HOM 3ajgade HaH-

Hble, Tpeaaraer

PpaKkypchl
OCTaBJICHHON

HOBBIC

3aJa41

4. OcBoeHHE CTaH-
JAPTHBIX AJITOPUT-
MOB peIIeHHS TPO-
(heccroHATBHBIX
3ama4

B cocrosHun pe-
aTh TOJIbKO
¢parMeHTsl  TO-
CTaBJICHHOM 3aja-
Y4 B COOTBET-
CTBUU C 33IaHHBIM
aJIrOPUTMOM,  HE
OCBOMJI  TIpEJyIO-
SKEHHBIN anro-
PUTM, JIOIyCKaeT

OLINOKHU

B cocrosiHuu pe-
marh IOCTaBJICH-
HbIE 3a/1a4ll B CO-
OTBETCTBUU C 3a-
JAHHBIM aJITOPHT-
MOM

B cocrosinuu pe-
maTh IOCTaBJICH-
HbIE 33/1a4dl B CO-
OTBETCTBUU C 3a-
JAHHBIM aJITOPHT-
MOM,  IOHHMAaeT
OCHOBBI  TIPEJIO-
JKEHHOTO  aJlro-

puT™Ma

He Tonbko Biage-
€T AJITOPUTMOM U
IIOHUMAET €ro Oc-
HOBBI, HO W TIpe-
JlaraeT HOBEIE pe-
LICHUSI B paMKax
MMOCTaBJICHHOM
3a7a4u
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5 CBEAEHHUS O ®OHJAE OHEHOYHBIX CPEACTB U EI'O COTJIACOBAHUUN
@DOoHJ OTICHOYHBIX CPEJCTB JJIS ATTECTAI[MH MO AUCIUTUIHHE «XUMUS» TMPEICTABISET CO-
00li KOMITOHEHT OCHOBHOM TIPO()eCCHOHATBHOM 00pa30BaTeIbHON MPOrpaMMbl OaKagaBpHuara 1o
HarpasjeHuto noarotoBku 13.03.01 TemmosnepreTuka u TemiorexHuka (nmpoduis «TemnoBbie
JNEKTPUUYECKUE CTAHLIUNY).

@DoHJ OIICHOYHBIX CPEJCTB PACCMOTPEH M 0JI00pEH Ha 3acenaHuu Kadeapsl XuMus (po-

tokoia Ne 07 ot 28.03.2023 r.).

3aBemyromuii kKadenpoit 77 B.10. BopoTHHKOB

DoHJ OLIEHOYHBIX CpeaCTB paCCMOTPCH U OI[O6p€H Ha 3aCCaaHHun Ka(bel[pbl OHCPICTHKH

(mpotokon Ne 4 ot 29.03.2022).

3aBenyromnuii kadeapoit Dy B.®. beneii
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[Tpunoxenue Ne 1
TECTOBBIE 3A/IAHUSA
Bapuanr 1

Bonpoc 1. XumuueckoMy 371€MEHTY COOTBETCTBYET BhICIINN okcuJ coctaBa ROs.
DJeKTpOoHHas: KOH(DUTYpallysl BHEIIHETO SHEPreTHYECKOI0 YPOBHS aTOMa ITOT0O 3JIEMEHTa!
1) ns?np* 2) ns’np® 3) ns’np? 4) ns’np®

Bompoc 2. B atome xpoma yrciio cBoboHbIx 3d opOuTaieii paBHo:
11 2)2 3)3 4)0

Bonpoc 3. B psny xumnyeckux snementoB Mg—Ca—Sr —Ba meTaninueckue cBONCTBa:
3) U3MEHSAIOTCS

1) yOniBatoT 2) BO3pacTarmT
MIEPHOUICCKH

4) HE U3MEHSIOTCS

Bomnpoc 4. KoBajieHTHas HEMOJISIpHAS CBSI3b PEATU3YETCS B COCTUHCHHH:
1) CrO3 2) P20s 3) SO, 4) F>

Bomnpoc 5. m- cBsi3u UMEIOTCS B MOJIEKYIIE:
1) nuknorexkcana 2)nekaHa 3) nponuHa 4) sTana

Bompoc 6. Creniens okucnenus yriaepoaa B CHsCl:
1) +1 2)-1 3) +2 4) -2

Bormpoc 7. MonekyaspHO# CTpYKTyphl He HMeeT:
1) non (TB) 2) rpadur 3)yriexucnslii ra3 4) metaH (TB)

Bompoc 8. Ha cBoiicTBa BelliecTBa He OKa3bIBAaeT BIIUSHUE!

1) uncno npomexy- 3) nopsOK CoenrHe-
) 70 HIPOMEXEY ) mopsz A 4) B3auMHOE BIUSHUE

TOYHBIN CTaAUH I1O- HHUA aTOMOB B MOJIC-

CTPOEHUE MOJIEKYJIBI aTOMOB B MOJIEKYJIE
JTy4eHus KyIy

2) npocTpaHCTBEHHOE

Bomnpoc 9. 13 npuBeeHHBIX HUXKE METAJIIOB HauboJiee aKTUBHBIMU SIBIISIOTCS:
1) 6epunnuit 2) Maraui 3) xanpuuit 4) Gapuit

Bompoc 10. ’Kene3o pearupyet ¢ KaxabIM U3 IBYX BEHIECTB:
1) xmopugom HaTpust ~ 2) KUCIIOPOJOM B 3) OKCHJIOM alltoMuHUsT  4) BOAOH U
178:1001 (0} XJIOpOM 1 KapOoOHATOM KaJus TUAPOKCHJIOM HATPHs

Bonpoc 11. Cpeau nepeyncieHHbIX 31EMEHTOB V TPyl THMMMYHBIMA HEMETAIIIIAMU SIBIISTFOTCS:
1) docdop 2) MBILIBSK 3) cypbma 4) BUCMYT

Bomnpoc 12. T'mapokcun nunka (11):

3) mposBISET TONBKO 4)HE MPOSBISET
am(oTepHbIe CBOM- TOJIBKO KMCIJIOTHO-
CTBa OCHOBHBIX CBOWICTB

1) nposiBISiE€T TONBKO ~ 2) MPOSBISET TOIBKO
OCHOBHBIE CBOMCTBAa  KHMCJIOTHBIE CBOWCTBA

Bormpoc 13. IIpu snexTpoin3e BOIHOTO pacTBOpa HUTpaTa cepedpa Ha KaToae 00pa3yercs:
1) Ag 2) NO2 3)NO 4) Hy
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Bonpoc 14. PeaktuBamu U1l OIydeHHUs] BOJOPOJA M KUCIOpOJa B JIaDOPaTOPUU MOTYT OBITb,
CIEAYIOLIME BEIECTBA:

1)Cu u HCI, KCIO3  2) Zn u HCI, KMnO4 3) H202, HgO 4) HCI,Na.O
Bomnpoc 15. Jlng nonydeHns HEpKaBErOIIE CTalnu B €€ COCTaB BBOJIAT:
1) dochop 2) xpom 3) kpemHUI 4) yriepon
Bapuanr 2

Bomnpoc 1. CambiM pacnipocTpaHEHHBIM 3JIEMEHTOM 3€MHOM KOPBI SIBIISIETCS:
1) Bomopon 2) KUCIOPO. 3) xene3o 4) a3or

Bormpoc 2. Hucno snekrponoB y uona Cl™ paBHo:
1) 14 2) 16 3) 18 4) 17

Bompoc 3. Pacnipenienennio 3J€KTpOHOB 0 SHEPIeTUUECKUM YPOBHSIM B aTOME 3JIEMEHTa COOT-
BETCTBYET psij uncen: 2, 8, 18, 6. B nepuoanueckoil cucreme 3TOT 3JIEMEHT PacIoIOKEH B

rpymnme:
1) VA 2) VIA 3) VB 4) VIb

BOHpOC 4. Tlo AOHOPHO-AKICIITOPHOMY MCXaHU3MY 06pa3013aHa OJHa U3 KOBAJICHTHBIX CBSI3€EU:
1) NHs 2) NH4CI 3) NO 4) N,

Bomnpoc 5. 1o cBoemy cocTaBy alnKkeHbl H30MEPHBI:
1) ankanam 2) anKuHAM 3) ankaaueHam 4) uuKIOAIKaHAM

BOHpOC 6. CtereHb OKUCIICHHUS DJIEMEHTA B BBICIIIEM OKCHUIC paBCH +6, a B BOOIOPOAHOM COCIU-
HCHUU €TI0 CTCIICHDb OKHUCJICHHA paBHA:

1)-2 2) +2 3) +6 4) -6

Bonpoc 7. MonekynspHOE CTPOCHUE UMEET:
1) Bona 2) okcuj HaTpUs 3) oxcua kpemuus (IV) 4) anma3s

Bonpoc 8. KnucnoTHble cBONCTBa NPOSIBASET KaX4oe U3 ABYX BeLLeCTB:

1) HCIO4; C2HsCOOH  2) CH3NH2; HNO3  3) CeHsOH; Cu(OH)2  4) NHs; CsHsNH;

Bomnpoc 9. Kanbumii B NpOMbILLIIEHHOCTY MOMyYatoT:
4)netictBuemM Oosee

1) anekTponu3oM pac- 2) 3NEeKTPONU30M  3) 3JIEKTPOJIM30M pac-  aKTUBHOTO MeTasula
tBOpa CaClz pacrmuiaBa CaClz tBOpa Ca(OH): Ha BOJIHbBIE PacTBO-
pHbI coeit
Bonpoc 10. Ctenens OKHMCIEHUS XpOMa B €r0 aM(pOTEPHBIX COeAMHEHUSIX pPaBHA!
1) +6 2) +2 3) +3 4) +1

Bormpoc 11. DnemenToM, 00pa3yroIuM BOJIOPOIHBIE COSTUHEHUSI TOJIBKO C OCHOBHBIMU CBOM-
CTBaMU, ABJISICTCA:

1) C 2) N 3) F 4) O
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Bormpoc 12. K xuciapIM CoJisSiM He OTHOCHTCS BEIIECTBO ¢ (HOPMYITOW:
1) NH4CI 2) NaHS 3) Ca(HCOs):. 4) NaH2PO4

Bonpoc 13. IIpu 51eKTpoan3e BOJHOTO pacTBOPa HUTPATa KajKsl Ha aHOJE 00pa3yeTcs:
1) O 2) NO: 3) N2 4) H2

Bormpoc 14. Yriekucelii raz B 1a00paTopr MOMydaroT IPH B3aUMOICHCTBHUH:
1) Na,COz u CaCl; 2) CaCO3z u HCI (p-p) 3) Na2COsu Ca(OH), 4) NaOH u CaCOs

Bormpoc 15. XKenesznast KOHCTpYyKIUsl OyAeT 3aliuiieHa OT KOPPO3HH B KUCIIOW Cpejie, €CIM Ha
HEU YKPEIUTh MIEKTPOJ U3:

1) nmuka 2) meau 3) onoBa 4) cBuHIIA
Bapuant 3
Bompoc 1. Haubosnbiree 4rciio HEHTPOHOB COICPKUTCS B sSIIPE aToMa:
1) C 2) S 3) Li 4) Be

Bomnpoc 2. Uncio >1ekTpoHoB y noHa Fe?* pasHo:
1) 25 2) 26 3) 24 4) 23

Bompoc 3. B psany xumuueckux anementoB Li— Be —B — C merammndeckue cBolicTsa:
4) U3MEHSIOTCS

1) ocnabGeBaroT 2) yCUIIMBAIOTCS 3) He U3MEHSIOTCS
MEPUOIUYECKH
Bompoc 4. B monekyne ammuaka NHs xumuueckas CBsi3b:
1) nonmHas 2) KOBaJICHTHAsI 3) KOBaJICHTHast 4) TOHOPHO -
HETOoJISIpHAS MOJISIpHAS aKIenTopHas

Bormpoc 5. OCHOBHBIM IPHPOTHBIM HCTOYHUKOM TIPEICITBHBIX YTIIEBOIOPOIOB SBIISCTCS:
1) HedTh 2) Oypsblit Ta3 3) KaMEeHHBIH yroJib 4) Topd

Bonpoc 6. HanbonbLuyo cTeNeHb OKUCMNEHMS a30T NPOSIBMSET B COEQUHEHNN

1) N20s 2) NO 3) N0 4) NO2

Bormpoc 7. [l BelecTBa ¢ aTOMHOM KPUCTAJNIMYECKON PEIIETKON XapaKTepHa:
1) BeIcOKas 2) HU3Kas 3) Huzkas
4) neryuecThb
TBEPAOCTh TEMIEpaTypa IUIaBJIEHUsI ~ TeMIlepaTypa KUICHUS
Bompoc 8. C Bonoii He pearupyer:
1) maruuit 2) Oepusuii 3) Oapuii 4) ctpoHuUit

Bonpoc 9. HenocpeacTBeHHO APYT C APYroM He B3aMMO/1eiiCTBYIOT:
1) kucnopon u XJIop 2) BOJIOPOJ M XJI0p  3)BOJIOPOJ U KUCIOPOL 4) XJIOp U MeTaH

Bompoc 10. Haubornee cuibHbIE OCHOBHBIE CBOMCTBA MPOSIBIISET THIPOKCH/I:
1) LiOH 2) KOH 3) NaOH 4) RbOH

Bompoc 11. Illenoyamu sBIsAIOTCSA BCE OCHOBAHUS, YKa3aHHbIE B PALY:
1) NaOH; KOH; 2) Cu(OH)z; 3) NH4OH; LiOH; 4)Mg(OH)2;La(OH)s;
Ba(OH): Ca(OH)z; Sr(OH)2 Fe(OH): Bi(OH)3
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Bompoc 12 Cpena pactBopa kapOoHaTa Kamus:
1) memnouynas 2) kucnas 3) HelTpanbHas 4) cmabokucias

Bormpoc 13. Bomopoa oOpasyercst pu 3JIEKTPOIN3€ BOJHOTO pacTBOpa:
1) CaCl2 2) CuSO4 3)Hg(NO3). 4) AgNOs

Bomnpoc 14. Jloka3aTe Haau4Ke KUCIOPOAA B COCY/I€ MOXKHO C IIOMOIIBIO:
1) unukaTopa 2) Theromel JyduHbl  3) U3BECTKOBOM BOJIBI 4) 6poMHO#1 BOIBI

Bompoc 15. IIpu 0iMHAKOBBIX YCIOBHSX B TIEPBYIO OYepeb OY/IET MMOABEPTraThCsl KOPPO3HH:
1) mean 2) Kene3o 3) maraumii 4) 30510TO
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ITpunoxxenne Ne 2

THUITIOBBIE 3AJIAHUA 1 KOHTPOJIBHBIE BOITPOCHI
11O IABOPATOPHBIM PABOTAM

JlaboparopHasi padora Ne 1: OnpenesieHne MOJISIPHOM MacChl S)KBUBAJIEHTA MeTaJLIAa.

3amanue mo naboparopHoil pabore: Ha ocHoBammm ypaBHeHuii MenpaeneeBa — Kia-
neipoHa U 00bEMHEHHOTO Ta30BOI'0 3aKOHA BBIYMCIUTE MAcCy U 00beM (H.y.) BBLACTHBILETOCS
BOJIOpOAA.

Omnpenenure MOJISPHYIO MacCcy SKBUBAJIEHTA BOJOPO/a U MeTaljia, YKBUBAJICHTHBIN 00b-
€M BOJI0pO/ia, aOCOIIOTHYIO M OTHOCUTEIbHYIO OTPEHIHOCTH U CAAeJIaiiTe BBIBOABI M0 MPOAEIaH-
HO¥1 pabore.

KoHTposbHbIe BOIIPOCHI:

1. Yto Ha3bIBaeTCsl SKBUBAJIEHTOM BELIECTBA, MOJSIPHOM Maccoil skBuBasieHTa? Kak BbI-
YHUCIIUTh MOJISIPHYIO MacCy 3KBUBAJIEHTA 3JIEMEHTA U CIIOKHOTO BellecTBa? B ueM cymHocTb 3a-
KOHA 3KBUBAJICHTOB?

2. Onpenenute SKBUBAJCHTHYIO Maccy MeTaiuia, u3 1 r kotoporo obpasyercs 1,2518
OKCH/IA.

JlabopaTopnas padora Ne 2: Onpenesienne Temnosoro 3¢gppexra (AH) pacTBopenus couu.

3ananue no gabopaTopHOil paboTe: 1Mo pe3ynbTaTaM OIbITAa pacCUMTAWTE U3MEHEHHE JH-
tansiuu AH (ternoBoit 3¢ ¢ekrt) pacTBopenus xyopuaa ammonus. Ilocrpoiite rpaduk 3aBucH-
MOCTH TeMIIepaTypbl OT BPEMEHH, OTJIOKUB Ha OCH OpJIMHAT TEMIIepaTypy, a Ha OCH abcIuce —
BpeMsl (MHUH.).

KoHTposibHBIE BOIIPOCHL:

1. Chopmynupyiite 3axoHn ['ecca, ciencrsue u3 3akoHa ['ecca.

2. JlaiiTe onpesaeneHue 3K30 - ¥ SHA0TEPMHUUECKUX PeaKkLnii?

3. Kakoil 3HaK HUMEIOT 3HaUeHMsI SHTAIBINN 9K30- U SJHIOTEPMUYECKUX peaKIii?

4. DKcrepUMMEHTAIbHO YCTaHOBJIEHO, YTO MpH B3auMoJeHcTBUU 2,3 T HATpus ¢ BOJOU
BoienseTcs 14,0 k/[x TernoTel. BerancianTe SHTaIBINIO pEaKUy.

JlabopaTopnass paGora Ne 3: OmnpeaejieHne BJIHSIHUSI KHHETHYECKHUX IAapaMeTpoB Ha
CKOpPOCTh XMMHYECCKHUX peaKum‘fl. I/I3yqe1me HamnmpaBJCHUA CMEIIECHUSA XHMHYECKOIo
paBHOBecCHSI.

3ananue mo nmaboparopHoit pabore: Ha ocHOBaHUM SKCIIEPUMEHTATBHBIX JAaHHBIX 3aI0J-
HuTe Tabnuupl; Hauepture rpaduk 3aBUCMIMOCTH CKOPOCTH PEAKIIUU OT KOHIIEHTPAIMH OJHOTO
U3 pearupyromux BemecTB. Ha ocu abcuucc OTIOXHUTE B OMpEIEIEHHOM MaciiTabe OTHOCH-
TCJIIBHBIC KOHIICHTpalun TI/IOCYJ'IB(i)aTa HaTpuA, Ha OCU OpAUHAT — COOTBETCTBYIOIIHUE UM CKOPO-
ctu. ChopMynupyiTe U HAMUIIATE BHIBOJ B COOTBETCTBUH C 3aKOHOM JICHCTBHS Macc.

KonTpoJsibHBIE BOMPOCHL:

1. Chopmynupyiite 3aKoH aercTByrommx Mace u npuniui Jle [latense?
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2. JlaiiTe onpeneneHUE TOMOTCHHBIX M T€TEPOTCHHBIX XUMUYECKUX PEaKInii?
3. Kak nopnusieT kaTain3aTtop Ha COCTOSIHHE paBHOBECHSI 0OpaTUMOM peakuu?

JladopaTopHasi padora Ne 4: [IpuroroB/jieHue U onpeieieHne KOHUEHTPAIIUM PACTBOPOB.

3amanne no nabopaTopHoil padore: IIpurororienue pactBopa XJIOpuaa HATPHs 3aaH-
HOHM KOHIIGHTpPAllUH: HEOOXOAMMO PACcCCUMTATh Maccy cojid (MB-Ba) M Maccy BOIbI (Mp-is) A
NPUTOTOBJICHHS JAHHOW Macchl pactBopa xiopuaa Hatpust NaCl ¢ 3amanHoi MaccoBoi moseit
BEIIECTBA, ONPEACIUTh C OMOIIbIO apEOMETpa IJIOTHOCTh PacTBOpa XJIOpUJA HATPHUS U Macco-
BYIO JIOJIIO B HEM PaCTBOPEHHOTO BEILIECTBA.

KoHTposibHBIE BOIIPOCHI:

1. [aiiTe onpeneneHne KOHIIEHTPALIH?

2. Kak ompenenuth, 9T0 pacTBOpP MPUTOTOBIICH PABUILHO?

JladopaTopnasi padora Ne 5: [IpoBeneHune HeoOPpATUMBIX U 00PATHMBIX HOHOOOMEHHBIX pe-

aKkuuii B BOAHBIX pacTBopax. U3yueHune BJIMAHUSA YCJIOBUI B3aUMO/eCTBHS HA COCTOSIHUE
paBHOBeCHsI B HOHOOOMEHHBIX pPeaKIusix.

3aganue 1o yaboparopHoi padore: Hamummmre B MOJIEKYJIIPHON U HOHHO-MOJIEKYJIIPHOM
dopme ypaBHeHUs peakuuii. [louemMy paBHOBecHMEe CMeENIaeTCsi B CTOPOHY OOpa30BaHHS BOBI
(ompIT 2) mpu y4acTHM B peaklMM HEUTpaau3aluy MOJEKYJ claboro 3JeKTPOJIUTa, YKCYCHOM
KUCT0ThI? CpaBHUTE KOHCTAHTHI IUCCOLMAIINY BOJIBI U YKCYCHOM KHCIIOTHI.

VYKakuTe KUCIOTHBIMH, OCHOBHBIMU WJIM aM(OTEPHBIMH CBOICTBaMH 00J1a/1al0T THIPOK-
CUABl MarHus, aJIOMHUHMS, KpEMHMs, HUKeNs M LMHKA? CoCTaBbT€ ypaBHEHHS IHUCCOLMALMU
(cymMMapHbI€), TOTYYEHHBIX THAPOKCHIOB, O€3 yueTa MpOLEeCcCOB TUApaTalliy.

KoHTpobHBIE BOIPOCHI:

ITpuBenute 1Ba MpuMepa peakiuii ¢ 00pa3oBaHUEM MPAKTHUECKH HEPACTBOPUMBIX U Ma-
JIOpacTBOPUMBIX cojieil. Hanmummre ux ypaBHEHHsS B MOJIEKYJSIPHOM M MOHHO-MOJEKYJISPHOM
BUJIE.

2. IlpuBenuTe 1Mo OAHOMY MIpUMeEpa peakiuil ¢ 00pa30BaHHWEM MPAKTUYECKU HEPACTBO-
PUMBIX M MaJOpPacCTBOPUMBIX KHCIOT U OCHOBaHMW. Hanummre ux ypaBHEHHs B MOJIEKYJISIPHOM
Y MOHHO-MOJIEKYJISIPHOM BUJIE.

3. [IpuBenuTe 1Ba MpuMepa peakiuii ¢ 0OpazoBaHUEM ra3000pa3HBIX MaJOPACTBOPUMBIX
B BoJZie BenlecTB. HanummTe Ux ypaBHEHHUS B MOJIEKYJIIPHOM U MOHHO-MOJIEKYJIIPHOM BHJIE.

4. ITpuBenuTte Tpu NpuMepa peakiuii ¢ o0pa3oBaHueM cl1a0bIX 3JIEKTpoauTOB. Hamummre
UX YPaBHEHHUS B MOJIEKYJISIPHOM M MOHHO-MOJIEKYJISIPHOM BUJE.

5. IlpuBenuTe MO OTHOMY IPUMEPY PEAKIHN MEPEeBOIa KUCIOW U OCHOBHOM COJIM B HOP-
ManbHble (cpeaHue) conu. Hamummre ux ypaBHEHHUS! B MOJIEKYJIIPHOM U MOHHO-MOJIEKYISIPHOM
BUJIE.

6. Hanumure B MOJIEKYJIIpPHOM U MOHHO-MOJIEKYJISIPHOM BUJE YpPaBHEHHS peaklMil am-
(oTepHOro ruIpoKCUIa XpoMa ¢ CEpHOM KUCIOTOM U ¢ pacCTBOPOM T'MAPOKCHA Kausl.

7. OOBsICHUTE U TOATBEPAUTE PAcUeTOM, MOYeMy CyNb(UI IMHKAa B3aUMOCHCTBYET C
COJITHOM KMCJIOTOW (HAaNMIIWTE YPAaBHEHUS B MOJIEKYJISPHOM M MOHHO-MOJIEKYJISIPHOM BUJE), a
Cynb(pUI KaAMUS HE B3aUMOICHCTBYET.
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JlaGopaTtopHasi padora Ne 6: HccienoBanue npouecca ruposu3a coJieili 1 yCTaHOBJIeHUE

(akTopoB, BJAMSIONIUX HA THAPOJIU3 COJIEI.

3amanue mo naboparopHoit pabore: Kakue W3 HMCCIEIOBAHHBIX COJIEH MOJBEPraroTCs
ruapoaun3y? Hanuimure MOHHBIE M MOJIEKYJISIDHBIE YPAaBHEHUS peaklui UX FMAPOIN3a U YKaXKU-
T€ BUJ TUAPOJIN3A KXKI0U coJU (IIPOCTOM OJJHOCTYIEHYATBIN I CIOXKHBIA CTYIEHYaTbhIN).

B ciywae cryneHuaToro rufjposivza HaIllMIINTE YpaBHEHUE PEaKIMH TOJIBKO AJI MepBOU
CTYIIEHH, TaK KaK MPAKTUYECKH B JIOCTATOYHO KOHIEHTPUPOBAHHBIX PACTBOpPAX MOCIEAYIOIIHE
CTYIIEHU IPOTEKAIOT OYEHb CI1a00

KoHnTpoibHbIe BOPOCHI:

1.IlpuBeaure npuMepsl pacTBOPUMBIX B BOJIE COJIEH, Cpela pacTBOPOB KOTOPBIX
HelTpanbHas, KUcias, uiesnovyHasd. Hanumumre ypaBHEHMsI UX THAPOJIU3a B MOJIEKYJISIPHOM H
HMOHHO-MOJIEKYJIIPHOM BHJIE.

2. IlpuBenuTe MpUMeEpHl COJEH, TUIPOIN3 KOTOPHIX UJIET TOJIBKO 110 KaTHOHY, TOJIBKO IO
AQHUOHY, U 110 KATUOHY U 110 aHUOHY OJJHOBpeMeHHO. HanummTe ypaBHeHHs UX THAPOIN3a B MO-
JEKYJISPHOM U MOHHO-MOJIEKYJISIPHOM BHUJIE.

3. [IpuBeauTe mpuUMepsl CoOJei, TUAPOINU3 KOTOPHIX BO3MOXKEH MO OJHOU, ABYM U TPEM
cTyneHsM. Hanuiure ypaBHEHUS UX THIPOIU3a B MOJEKYISIPHOM U MOHHO-MOJIEKYJISIPHOM BH-
Ie.

4. Hanumure B MOJIEKYJISIPHOM U MOHHOM BHUJI€ YPAaBHEHUS COBMECTHOI'O TMIpPOJIM3A: A)
cynbdata xpoma (III) u kapOonaTa HaTpus 1 0) HUTpATa ATIOMUHUS U Cyab(ua Kaus.

5. Kak Bmusier no6asnenune pacrBopoB KOH, ZnCl,, NazS, comnsiHO# KUCIOTHI U TBEPIAOTO
NaCl na ruaponus kapOoHaTa Kanus (THAPOJIN3 YCUIIUBACT, OCHa0sIeTCs, BIUSHUS HE HAaOIr01a-
eTcs).

6. Kak Bnusier no6asienue pactBopoB NaOH, NaxCOs, Al2(SOs)s, cepHOit KHCIOTH 1
tBepaoro K>SOy Ha ruponu3 xjopuaa HUHKA (THIPOJIN3 YCHIIMBAET, Ocaa0seTcs, BIUSHUS He
HaOIrOaeTCs ).

7. Hanmmmure B MOJEKYJISIPHOM M MOHHOM BHUJE, YPABHEHMS TPEX CTYNEHEW TMIpOIu3a
xnopuna xenesa (II1). O6bsicauTe, ToUueMy Mpu KOMHATHOM TeMIIepaType TUAPOIU3 UIET TOIBKO
10 NIEPBOM CTYIIEHH, a IPU KUIISTYEHUH PacTBOpa — IO BCEM TPEM.

JlabopaTopnas padora Ne 7: HM3ydyeHHe 3aKOHOMEPHOCTEH INPOTEKAHUSI OKHUCIMTEBHO-
BOCCTAHOBHMTEJIBHBIX PeaKIMii.

3amanue mo nabopatopHoit pabore: Hammmmre ypaBHEHUS peaknMii BOCCTAHOBJIEHUS
nepMaHraHata Kauus, cylb(GUToM HATpHUs B KUCIOH, HelTpaibHON U mienoyHoi cpeaax. Koag-
bunueHTs MoA0EpUTE METOAOM 3JIEKTPOHHO-UOHHOTO OanaHca. [Ipu ToM HEOOXOAUMO yUEeCTb,
YTO COEAMHEHMs] MapraHia B Pa3IMYHBIX CTENEHSIX €ro OKUCICHHS] UMEIOT XapaKTepHbIe OKpac-
ku: Mn?*- cmabo - po3oByI0 OKpacKy, a TpH Mol KOHIIEHTPAIIMH MPAaKTHUECKH OeCIIBETeH,
MnO: (muokcua Maprafia) U THAPOKCHI MapraHIa sSBISIOTCS TPYAHO PacTBOPUMBIMHU Bellle-
cTBamu 6yporo 1peta, MnO4? (MaHraHAT - HOH) — 3€lIEHYI0 OKPACKY.

KoHTpobHBIE BOIPOCHI:
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1. Cpenm BemectB — xyopun xenesa (II), xmopun xenesza (II1), meTanmuueckoe xene3o
CEpOBOZIOPO/, CYJIb(UT HATPUS, CEpHAs KUCIOTA — YKaXKHTE BOCCTAHOBHUTEIb, OKACIIUTENb U BE-
LIECTBO C OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHON IBOMCTBEHHOCTBIO.

2. [TonGepure crexuoMeTpuieckrue K03QGUIUEHTH B ypaBHEHHUS PEAKIIUNI:

H2S + KMnOs + HoSO4= S + MnSO4 + K2SO4 + H20O

FeSO4+ KoCr207 + HaSO4 = Fea(S04)3 + Cra(S04)3 + KoSO4 + H20

MnO; + KCIOs + KOH = K:MnO4 + KCI + H.0

VYKaXuTe B HUX OKUCIIUTEIh, BOCCTAHOBHUTENb U peakuuio cpeasl (pH).

B ypaBHEeHHS ClleyIONIMX peakuil MoA0epUTe CTEXUOMETPHUYECKIE KOAPPHUIIMESHTHI:

Cl2+NaOH — NaCl + NaClOsz + H20

Cl; + KaMnO4 — KCI + KMnOg4

JladopaTopnasi pagora Ne 8: Ilosiyyenne u ucciieg0BaHUe CBOWCTB KOMILIEKCHBIX COeIH-
HEeHHUM.

3aganue no nabopaTopHoOil paboTe: 3anucaTh BbIpaK€HHE KOHCTAHTBI HECTOMKOCTU IO-
Jy4EHHOT0 KOMIUIEKCHOTO MOoHa. HamucaTs ypaBHEHHE 3JEKTPOIUMTHUECKOM JUCCOLMALUHN COJIN
Mopa.

KoHTpobHbIE BOIPOCHI:

1.Knaccudukanus KOMITTIEKCHBIX COSTMHEHUH.

2.YUto xapakTepu3yeT KOHCTaHTa HECTOUKOCTHU?

JlaoopaTopHasi padora Ne 9: I/I3yqemle MPpOUECCOB IJIEKTPOJIU3Aa B pacTBOpPaxX 3JEKTPOJIHN-
TOB

3ananue no naboparopHoil pabore: Hanuimre ypaBHEHUS aHOJAHOTO U KaTOAHOTO MPO-
LIECCOB, IPOTEKAIOIINX Ha AIEKTpoaax. OTMEThTE U3MEHEHHS OKPACKU PACTBOPOB

KoHTposibHBIE BOIIPOCHL:

1.Yem oTnmyaeTcst IEKTPOIN3 C HEPACTBOPUMBIM aHOJOM OT 3JIEKTPOJIA3a C PACTBOPH-
MBIM aHO/1I0M?

2. EcTb 1 oTIIM4MS TP IPOBEIEHUH AJIEKTPOJIN3a PACTBOPA U paciiaBa’?

JladoparopHasi padora Ne 10: HMccienoBanne npoueccoB 3J1eKTPOXHMHUYECKONH KOPPO3UHU
MeTAJ/IOB B Pa3JIHYHbIX cpeaax. M3yueHue BJIMSIHUSL AKTUBATOPOB HA MPOLECC KOPPO3HH.

3aganue no nabopatopHoit padore: CocTaBUTh CXEMBI JIEKTPOXUMHUYECKOH KOPpO3HUH,
COTPOBOXKAAIOIINECS 00pa30BaHUEM T'aJbBAaHUYECKUX Map M HaMUcaTh COOTBETCTBYIOIINE ypaB-
HEHHUE peakluu

KoHTposibHBIE BOITPOCHL:

1. Yro Takoe xoppo3us metauioB? KakoBbl MpuUYMHBI BOZHUKHOBEHUS AJIEKTPOXHUMUYE-
CKOM Koppo3uu?

2. Yto Takoe HHruOUTOpHI? B UeM 3aKkirovaeTcst CyIHOCTh UX ACUCTBH?
JlabopaTopnas padora Ne 11 M3yyeHne XHMHYECKHX CBOMCTB METAJJIOB Pa3iH4HON aK-
THBHOCTH
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3amanue no gabopatopHoit padote: B onmbitax Nel-5 HeoOxoaumMo HamucaTh ypaBHEHHS
peakiui, mogoopats K03)PUIHEHTHI. Y CTAaHOBUTH BBIJICIICHUE Ta30B MIPH B3aUMOJICHCTBUU Me-
TaJIOB C Pa30aBJIICHHBIMH M KOHIICHTPUPOBAHHBIMU KUCJIOTaMH. B ombiTe Ne 2 oTMETHTH maccu-
BUPOBAHUE aJTIOMUHUS MOJI ICUCTBUEM KOHLEHTPUPOBAHHON a30THOW KUCIIOTHI.

KoHTposbHBIE BOIIPOCHL:

1.Hanumwure ypaBHEHUS peakiMii B3aUMOJICHCTBUS IIMHKA: a) C COISTHOM KUCIIOTOM;

0) co mienousto. [laiiTe Ha3BaHUS MOJYYEHHBIX COJIEH B IEPBOM U BO BTOPOM CIIYYasiX.

JlaGopaTtopHasi pabora Ne 12 OnpenesieHue CyMMapHO# KeCTKOCTH BOJXOINPOBOIHON BOAbI

METOAOM KOMIVIEKCOHOMETPUYECCKOI0O TUTPOBAHUSA

3amganue o JabopaTopHoM pabote: PaccunTarh KECTKOCTh BOJIOIPOBOIHON U KHUIISAUE-
HO1 BOJBI.

KoHTposibHBIE BOIIPOCHL:

1.Kakas )kecTKOCTb YyCTpaHSETCsl KUIISTYCHUEM?

2.Kakue criocoObl yCTpaHEeHHUs KECTKOCTH BO/IbI Bam n3BecTHBI?
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BapuaHTBI KOHTPOJIBHBIX 3aJaHUM

ITpunoxxenne Ne 3

HOMep HOMepa 3aJla4, OTHOCAIIUXCA K JdHHOMY 3aJIaHHUIO
BapuaHTa
01 1|21 | 41 |61 81 | 101 | 121 | 141 | 161 | 181 | 201 | 221
02 2 | 22 | 42 62| 82 [102] 122 | 142 | 162 | 182 | 202 | 222
03 3 | 23 | 43 | 63| 83 | 103 | 123 | 143 | 163 | 183 | 203 | 223
04 4 | 24 | 44 | 64| 84 | 104 | 124 | 144 | 164 | 184 | 204 | 224
05 5 | 25 | 45 | 65| 85 | 105 | 125 | 145 | 165 | 185 | 205 | 225
06 6 | 26 | 46 |66 | 8 | 106 | 126 | 146 | 166 | 186 | 206 | 226
07 7 | 27 | 47 | 67| 87 | 107 ] 127 | 147 | 167 | 187 | 207 | 227
08 8 | 28 | 48 | 68| 88 | 108 | 128 | 148 | 168 | 188 | 208 | 228
09 9 | 29 | 49 [ 69| 89 | 100 | 129 | 149 | 169 | 189 | 209 | 229
10 10| 30 | 50 | 70 | 90 | 120 | 130 | 150 | 170 | 190 | 210 | 230
11 11| 31 | 51 | 70| o1 | 111 | 131 | 151 | 171 | 191 | 211 | 231
12 1232 [ 52 [72] 92 [ 112 | 132 | 152 | 172 | 192 | 212 | 232
13 13| 33 | 53 | 73| 93 | 113 | 133 | 153 | 173 | 193 | 213 | 233
14 14 | 34 | 54 | 74| 94 | 114 | 134 | 154 | 174 | 194 | 214 | 234
15 15| 35 | 55 | 75| 95 | 115 | 135 | 155 | 175 | 195 | 215 | 235
16 16 | 36 | 56 | 76 | 96 | 116 | 136 | 156 | 176 | 196 | 216 | 236
17 17 | 37 | 57 | 77| 97 | 117 | 137 | 157 | 177 | 197 | 217 | 237
18 18| 38 | 58 | 78| 98 | 118 | 138 | 158 | 178 | 198 | 218 | 238
19 19| 39 | 59 |79 | 99 | 119 | 139 | 159 | 179 | 199 | 219 | 239
20 20 | 40 | 60 |80 | 100 | 120 | 140 | 160 | 180 | 200 | 220 | 240
21 1|22 | 43|64 8 |106] 127 | 148 | 169 | 190 | 211 | 222
22 2 | 23 | 44 | 65| 86 | 107 | 128 | 149 | 170 | 191 | 212 | 223
23 3| 24 | 45 | 66| 87 | 108 | 129 | 150 | 171 | 192 | 213 | 224
24 4 | 25 | 46 | 67| 88 | 109 | 130 | 151 | 172 | 193 | 214 | 225
25 5 | 26 | 47 | 68| 89 | 110 | 131 | 152 | 173 | 194 | 215 | 226
26 6 | 27 | 48 |69 | 90 | 111 | 132 | 153 | 174 | 195 | 216 | 227
27 7 | 28 | 49 [70] 91 [ 112 ] 133 | 154 | 175 | 196 | 217 | 228
28 8 | 29 | 50 |70 ] 92 | 113 | 134 | 155 | 176 | 197 | 218 | 229
29 9 | 30 [ 51 |72] 93 [ 114 | 135 | 156 | 177 | 198 | 219 | 230
30 10| 31 | 52 | 73| 94 | 115 | 136 | 157 | 178 | 199 | 220 | 231
31 11| 32 | 43 | 74| 95 | 116 | 137 | 158 | 179 | 200 | 201 | 232
32 12 33 | 54 | 75| 96 | 117 | 138 | 159 | 180 | 181 | 202 | 233
33 13| 34 | 55 | 76| 97 [ 118 | 139 | 160 | 161 | 182 | 203 | 234
34 14 | 35 | 56 | 77| 98 | 119 | 140 | 141 | 162 | 183 | 204 | 235
35 15| 36 | 57 | 78] 99 | 120 | 121 | 142 | 163 | 184 | 205 | 236
36 16 | 37 | 58 | 79| 100 | 101 | 122 | 143 | 164 | 185 | 206 | 237
37 17 | 38 | 59 |80 | 81 | 102 | 123 | 144 | 165 | 186 | 207 | 238
38 18| 39 | 60 | 65| 86 | 107 | 128 | 145 | 166 | 187 | 208 | 239
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Howmep Homepa 3ana4, OTHOCAIIMXCS K JAHHOMY 331aHUIO
BapHUaHTa
39 19 | 40 | 44 |66 | 87 | 108 | 129 146 167 | 188 | 209 | 240
40 20| 23 | 45 | 67| 88 | 109 | 130 147 168 | 189 | 210 | 221
41 2 | 24 | 46 |68 | 89 | 110 | 131 148 170 | 190 | 201 | 223
42 3 | 25 | 47 |69 | 90 | 111 | 132 149 171 | 191 | 202 | 224
43 4 | 26 | 48 | 70 | 91 | 112 | 133 150 | 172 | 192 | 203 | 225
44 5 | 27 | 49 | 71| 92 | 113 | 134 151 173 | 193 | 204 | 226
45 6 | 28 | 50 (72| 93 | 114 | 135 152 174 | 194 | 205 | 227
46 7 129 | 51 [ 73| 94 | 115 | 136 153 175 | 195 | 206 | 228
47 8 | 30 | 52 | 74| 95 | 116 | 137 154 | 176 | 196 | 207 | 229
48 9 | 31 | 53 | 75| 96 | 117 | 138 155 177 | 197 | 208 | 230
49 10| 32 | 54 | 76 | 97 | 118 | 139 156 178 | 198 | 209 | 231
50 11| 33 | 55 | 77 | 98 | 119 | 140 157 179 | 199 | 210 | 232
51 12 | 34 | 56 | 78 | 99 | 120 | 122 158 180 | 200 | 211 | 233
52 13 | 35 | 57 | 79 | 100 | 103 | 121 159 169 | 182 | 212 | 234
53 14 | 36 | 58 | 80 | 85 | 104 | 123 16 161 | 183 | 213 | 235
54 15| 37 | 59 | 61| 84 | 105 | 124 141 162 | 184 | 214 | 236
55 16 | 38 | 60 | 62 | 83 | 106 | 125 143 163 | 185 | 215 | 237
56 17 | 33 | 41 |63 | 82 | 101 | 126 142 164 | 186 | 216 | 238
57 18 | 40 | 42 | 61 | 81 | 102 | 127 144 | 165 | 187 | 217 | 239
58 19 | 21 | 43 |62 | 87 | 103 | 128 145 166 | 188 | 218 | 240
59 20| 22 | 41 | 63| 88 | 104 | 129 146 167 | 189 | 219 | 223
60 1|24 | 42 | 64| 89 | 105 | 130 147 168 | 190 | 220 | 222
61 3 | 25 | 43 | 65| 90 | 106 | 131 148 169 | 191 | 201 | 221
62 4 | 26 | 44 |66 | 91 | 107 | 132 149 170 | 192 | 202 | 222
63 5 | 27 | 45 | 67 | 92 | 108 | 133 150 | 171 | 193 | 203 | 223
64 6 | 28 | 46 | 68 | 93 | 109 | 134 151 172 | 194 | 204 | 224
65 7 129 | 47 [ 69| 94 | 110 | 135 152 173 | 195 | 205 | 225
66 8 | 30 | 48 | 70 | 95 | 111 | 136 153 174 | 196 | 206 | 226
67 9 | 31 | 49 | 71| 96 | 112 | 137 154 | 175 | 197 | 207 | 227
68 10| 32 | 50 | 72 | 97 | 113 | 138 155 176 | 198 | 208 | 228
69 11| 33 | 51 | 73| 98 | 114 | 139 156 177 | 199 | 209 | 229
70 12 | 34 | 52 | 74 | 99 | 115 | 140 157 178 | 200 | 210 | 230
71 13 | 35 | 53 | 75| 100 | 116 | 121 158 179 | 181 | 211 | 231
72 14 | 36 | 54 | 76 | 86 | 117 | 122 159 180 | 182 | 212 | 232
73 15| 37 | 55 | 77| 85 | 118 | 123 160 | 162 | 183 | 213 | 233
74 16 | 38 | 56 | 78 | 84 | 119 | 124 142 161 | 184 | 214 | 234
75 17| 39 | 57 | 79 | 83 | 120 | 125 141 163 | 185 | 215 | 235
76 18 | 40 | 58 | 80 | 82 | 101 | 126 143 164 | 186 | 216 | 236
77 19 | 23 | 59 | 61| 81 | 102 | 127 144 | 165 | 187 | 217 | 237
78 20| 21 | 60 | 62 | 100 | 103 | 128 145 166 | 188 | 218 | 238
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Howep Howmepa 3aga4, oTHOCSIIMXCA K JTaHHOMY 33JJaHUIO
BapuaHTa ?
79 22 51 [ 63 | 99 | 104 | 129 146 167 | 189 | 219 | 239

80 23 | 52 | 64 | 98 | 105 | 130 147 168 | 190 | 220 | 240

82 25 | 54 |66 | 96 | 107 | 132 149 170 | 192 | 212 | 232

83 26 | 55 | 67 | 95 | 108 | 133 150 | 171 | 193 | 213 | 233

4
5

81 6 24 53 | 65| 97 | 106 | 131 148 169 | 191 | 211 | 231
7
8
9

84 27 | 56 | 68 | 94 | 109 | 134 151 172 | 194 | 214 | 234

85 10 | 28 | 57 |69 | 93 | 110 | 135 152 173 | 195 | 215 | 235

86 11| 29 | 58 | 70 | 92 | 111 | 136 153 174 | 196 | 216 | 236

87 12| 30 | 59 | 71| 91 | 112 | 137 154 175 | 197 | 217 | 237

88 13| 31 | 60 | 72 | 90 | 113 | 138 155 176 | 198 | 218 | 238

89 14 | 32 | 41 | 73| 89 | 114 | 139 156 177 | 199 | 219 | 239

90 15| 33 | 42 | 74| 88 | 115 | 140 157 178 | 200 | 220 | 240

91 16 | 34 | 43 | 75| 87 | 116 | 131 158 179 | 181 | 201 | 221

92 17 | 35 | 44 | 76 | 86 | 117 | 132 159 180 | 182 | 202 | 222

93 18 | 36 | 45 | 77| 8 | 118 | 133 160 | 161 | 183 | 203 | 223

94 19| 37 | 46 | 78 | 84 | 119 | 134 141 162 | 184 | 204 | 224

95 20 | 38 | 47 | 79| 83 | 120 | 135 142 163 | 185 | 205 | 225

96 39 | 48 |80 | 82 | 110 | 136 143 164 | 186 | 206 | 226

97 40 | 49 | 61| 81 | 111 | 137 144 165 | 187 | 207 | 227

99 25 | 51 | 63| 99 | 113 | 139 146 167 | 189 | 209 | 229

1
2
98 3 24 50 | 62 | 100 | 112 | 138 145 166 | 188 | 208 | 228
4
5

00 26 | 52 | 64 | 98 | 114 | 140 147 168 | 190 | 210 | 230
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[Tpunoxxenue Ne 4
THUIIOBBIE 3AJTAHUS IO KOHTPOJIbHOM PABOTE

3akoH YKBHBaIeHTOB (3aganus 1-20)

1. 0,321 r amromusausg u 1,168 r mUMHKA BRITCCHSIOT U3 KUCJIOTHI OJJMHAKOBOE KOJIUUECCTBO
BoiopoJa. HaliTu SKBUBaJECHTHYIO MacCy IIMHKA, €CJIM SKBUBAJICHTHAs Macca aJIlOMUHHS paBHA
8,99 r/MoIIb.

2. Ha o6pa3zoBanue 43,24 r ruapuaa mMEI0OYHOr0 MeTaia Tpedyercs 5,6 1 Bomopoa,
WU3MEPEHHOr0 IPU HOPMAIBHBIX YCIOBUAX. BBIUMCINUTH HKBUBAJICHTHBIE MACCHI IIEJIOYHOTO
MeTtaiia u ero ruapuaa. Kakoit ato merami?

3. Ilpu pactBopenun B kuciore 3,06 r MeTayia BbIIENWIOCH 2,8 1 BOAOPOJA,
n3mepenHoro npu temneparype 0 °C u nasnenun 101,325 klla. Beruncnuts mMossipHyro Maccy
HKBHMBAJIEHTA METAJLIA.

4. Jlns HeWTpalu3aluu 5 r THAPOKCHAA MeTauia TpedyeTcs 6,12 T 0JHOM KUCIOTHI WK
7,87 T Apyroil KUCIOTHI, SKBUBAICHTHAS Macca KOTOPOU 63 T/MOJIb. BBIUNCIUTE SKBUBAIICHTHEIC
MaccChl THJIPOKCH/Ia METaJlIa U IePBOM KUCIOTHI.

5. Macca 1 n xucnopoga pasHa 1,4 r. CKOJIBKO JIUTPOB KUCJIOPOJA PACXOAYETCs MPHU
cropanuu 21 r Maruus, KBUBaJIEHTHAs Macca KOTOPOro paBHa 12 r/monb?

6. BBIUNCIHTH SKBUBAJICHTHYIO U aTOMHYIO MacCy 3JIEMEHTA, 3Hasl, 4YTO B €0 OKCHJIC Ha
OJIMH aTOM 3JIEMEHTa NMPUXOAUTCS TPU aToMa KUCIOPOJa, a COAEep KaHUe KUCIOPOa COCTABISET
60 %.

7. Berunciure Moisipabie Macchl 3kBuBaieHTOB KAI(SO4)2 B peakuusx, BbIpa)kKaeMbIX
YpaBHCHHUSIMH

KAI(SOs)2+ 3KOH = A1(OH)3 + 2K2SO4;
KAI(SO4). + 2BaClz = KCI + AICI3 +2BaSO0a.

8. Ha BoccranoBnenue 56,08 r okcuaa meramna norpedoBanoch 22,4 1 U3MEPEHHOTO
MPU HOPMAJIBHBIX YCIOBUSX BOJOPOJA. BBHIYMCINTH SKBUBAJCHTHBIE MAacChl METala U €ro
OKCH/JIA.

9. Ha ne#itpanuzamuio 1,89 r dochopucroit kucnorer (HzPO3) uzpacxomoano 2,57 r
ruapokcuaa kamus (KOH). Beruucnuth 5kBUBaNIeHTHYIO Maccy (GocopHCTOi KHCIOTHI U €&
OCHOBHOCTb. Ha ocHOBaHUM pacyeTa HanucaTh ypaBHEHHE PEAKIUH.

10. BeiyncnuTh MOJSIPHYIO MacCy OSKBUBAJ€HTa Cepbl B COCAMHEHHUHU, COJEpKaIleM
Bogopoa H (maccosast mois 5,92 %) u cepy S (MaccoBasi 10Jis 94,08 %).

11. Ha BoccranoBienue 3,6 T okcuaa MeTamia mouwio 1,67 1 Bogoponaa, U3MEPEHHOTO
MIPU HOPMAJILHBIX YCIIOBUSIX. PaccunTaTh SKBUBaJICHTHBIE MAacChl METAJJIa U OKCHU/IA.

12. Berancnuth MossipHyto Maccy dkBuBaieHta NaHSOs u CuOHCI B peakmusx,
BBIPAYKACMBIX YPABHCHHUSIMHU:

NaHSO4 + NaOH = Na;SO4 + H20;
CUuOHCI + H,S = CuS + HCI + H20.

13. 1,60 r xanpiusg u 2,615 T IMHKA BBITECHSIIOT U3 KHUCIOTHI OJUHAKOBOE KOJIMYECTBO
BOZIOpO/Ia. BEIYHCINTD SKBUBAJICHTHYIO MAacCy IIMHKA, 3Has, YTO SKBUBAJIEHTHAS Macca KalbIus
paBHa 20 r/MOIIb.

14. Beraucnuts sxBuBaneHTHbIe Macchl NaHCO3 u Fe(OH)2CH3COO B peakrusix:

NaHCO3+ NaOH = Na,COs + H20;
Fe(OH).CH3COO + 2CH3COOH = Fe(CH3COO)3 + 2H20.

15. IIpu B3aumopelcTBUM OpTO(POCHOPHONH KUCIOTHI CO MIETOYbI0 00pa30BaIach COJb
Na;HPO4. Haiitn a1 3TOTO Citydasi 3HaU€HHUE MOJISIPHONM MacChl SKBHBaJIeHTa OpTOhOCHOpHOI
KHUCTIOTHI.

16. DxBUBaJIeHTHAsE Macca YeThIpEXBaJCHTHOTO 3JeMeHTa paBHa 3. KakoBa maccoBas
JIOJISI KHUCJIOPO/Ia B BBICILIEM OKCHJIE, ITOTO 3JIeMeHTa?
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17. BerauciuTh MOJIIPHYIO MacCy 3KBHUBAJICHTA OKCHJA TPEXBAJICHTHOTO METaslia, 3Hasl,
YTO SKBHBAJICHTHAs Macca Metaiiia paBHa 9,0 r/moms. Kakoit 3To meTamn?

18. Boeruuciute mossipabie Macchl dkBuBaiieHTa KCr(SOs4)2 B peakiusx, BbIpakaeMbIX
YpaBHEHUSMH:

KCr(SO4)2 + 3KOH = Cr(OH)3 + 2K>SOq4;
KCr(SO4)2 + 2Ba(NO3)2 = 2BaS04 + KNO3z +Cr(NO3)s.

19. Ha BoccranoBnenue 1,980 r okcuma meramia m3pacxogoano 0,545 n kucimopona,
HU3MEPEHHOT0 TIPH HOPMAJIBHBIX YCIOBHSAX. BEIYHCIUTE MOJIIPHBIE MAcChl YKBUBAJICHTOB OKCHA
Y METajljia

20. BBIYHCIUTh aTOMHYIO MAacCy JBYXBaJIEHTHOTO METajlla, U ONPEIEIUTh, KaKOH 3TO
MeETaJlJI, €CIIH NPU HOPMAJIbHBIX ycloBUsX 2,399 r ero okucnsercs 1, 106 1 kucinopona.

Ctpoenne atoma (3aganusi 21-40)

21. CTpoeHMe BHEIIHEro YHEPreTHUEecKOTO YPOBHS aToMa OHOTO 3jeMeHTa 3s% 3pl, a
aToma Apyroro saeMenTa - 4s? 4p*. CocTaBUTH MONMHBIE SIEKTPOHHBIE (hOPMYIIBI ATOMOB JTHX
2JIEMEHTOB. Y aTOMa, KaKOT0o 3JIEMEHTA CHIIbHEE BBIPAXKEHBI METAJUIMYECKHE CBOMCTBA?

22. BHemnHue W MpenBHEIIHNE YHEPTeTHUECKUE YPOBHH aTOMOB HEKOTOPBIX 3JIEMEHTOB
BEIpakatoTcs popmymamu: 3523p®3d24s? u 3s23p®3d1%s?4pt. CocTaBuTh MOTHEIE HIEKTPOHHEIE
(bopMyIIbl aTOMOB 3THX 31eMeHTOB. Kakoii u3 HUX oTHOCUTCS K d-37eMeHTam?

23. DyeKTpOHHas CTPYKTypa aToMa omuchkiBaeTcs opmynoii 1522522p®3st. Onpenenuts
IIEPUOJ U IPYIITY IEPUOJUIECKON CUCTEMBI DJIEMEHTOB . . Menneneesa, B
KOTOPBIX HaX0UTCs AeMeHT. Kakoii 3To ayemeHT?

24. Macca aroma HEKOTOporo m3oromna paBHa 18la.e.M. B ero anekTpoHHON 0007104Ke
coliepKHUTCs 73 3JeKTpoHA. YKa3aTh, CKOJBKO MPOTOHOB M HEHUTPOHOB COAEPIKUTCS B spe
atoma. Kako# 3To snement? Hamuiumre a5ekTpoHHYI0 (hOpMyITy aTOMa 3TOTO dJIeMEHTa.

25. Kakoit sHepreTHyeckuii OJypoBeHb B aTOMax 3alOJHIETCS paHbIlIe — 4f
i 5d; 3d nnu 4s? [Ipumenure npasuia KieukoBckoro.

26. CocTaBUTh DJEKTPOHHYIO (hOpMyITy aToMa 3J1eMeHTa, MOPSIIKOBBI HOMEpP KOTOPOTo
35. Yka3arp BaJCHTHOCTh W CTEIEHb OKHCJICHHS aTOMa JTOTO JJEMEHTa B HOPMAJIbHOM M
BO30Y>KJIEHHOM COCTOSTHUH.

27. Ha mpumepe MapraHIia U MBIIIbSKA ITOKa3aTh MPUMEHUMOCTH TpaBuiia [ yHa.

28. Kakoe MakcuUManbHOE KOJIMYECTBO f-3I€KTPOHOB MOKET OBITh: a) y aToOMOB
AIIEMEHTOB IIECTOTO MEPHOJIA; B) Y aTOMOB 3JIEMEHTOB CEIbMOTO Tieproia?

29. CocTaBUTh D3JEKTpOHHBIE (OpPMYIBI aTOMOB XpoMa U celeHa. YKa3aTb
DHEPTreTUYECKHE YPOBHU H MOyPOBHHU, Ha KOTOPBIX HAXOMSATCS UX BAJICHTHBIC DJIEKTPOHBI.

30. Yro Takoe nzotomnsl, n300aprl? [IpuBeaure npumepsl.

31. Kakoe MakCHMalbHOE YHCIIO AJIEKTPOHOB MOXKET OBITh y aTOMa B 3JISKTPOHHOM CJIO€,
XapakTepU3yeMOM TIJIaBHBIM KBaHTOBBIM uyuciaoM 3? CKOIbKO 3HAYeHUH MAarHUTHOTO
KBaHTOBOTO YHCJIa BO3MOXKHO JUISI DJIEKTPOHOB JIAHHOTO CJIOS, €ClM OpOMTabHOE KBAaHTOBOE
YKCII0 paBHO 37

32. YeMy paBHO MaKCHMaJbHOE YHCJIO DJJIEKTPOHOB Ha TME€PBOM BHEUIHEM U
IpeBHEIIHEM YHepreTHYeckux ypoBHIX? Kakue moaypoBHH 3aMONHSIOT 3TU 3JIEKTPOHBI?

33. Ilouemy wMapranern; TpOSBISET METAJUIMYECKHE  CBOWCTBA, a XJOp —
HemeTtanueckue? Jlaiite oTBeT, HCXO U3 CTPOSHUS ATOMOB 3THX HJIEMEHTOB.

34. CuMBON OHOTO M3 M30TOMOB Xpoma °224Cr. YKa3aTh, CKONBKO IIPOTOHOB U
HEUTPOHOB COAEPXKUTCS B SApe aromMa 3TOr0 H30TOMNA, CKOJBKO 3JEKTPOHOB COACPIKUT
AIIeKTpOHHAas 000s10uka. Hammcatp 2nekTpoHHYI0 (hOpMyITy 3TOTO aToma.

35. CocTaBUTh 3JEKTPOHHbIE (POPMYIIBI AaTOMOB 3JIEMEHTOB 0JI0Ba U Bojib(ppama. Kakoii
U3 HUX OTHOCHUTCS K p-dJeMeHTam?



®OH/T OLIEHOYHBIX CPEJICTB JIJISI ATTECTALIMU MO JUCLIUIUINHE «XUMUSI» (IIPUJIOKEHME K PA-
BOYEN IIPOTPAMME MOJIYJISI) OCHOBHOM ITPO®ECCUOHAJIBHOM OBPA3OBATEJIBHOIM ITPOI'PAM-
MbI BAKAJIABPUATA Bepcust 1 21

36. CocTaBUTh 3JEKTPOHHBIE (GOPMYNIbI HHOOMS W CypbMbl. Ha Kakux HOIYpOBHSX
PacIoI0XKEeHbI UX BaJICHTHBIE 3JIEKTPOHBI?

37. CdopmynupoBarh NPUHIUI HAUMEHbIIEH 3Heprun. Kakoi moypoBeHb 3aN0THAETCS
panbiie: 6s win 5d; 5d wim 4f?

38. CocTaBUTH JIEKTPOHHBIE (HOPMYJIIBI ATOMOB AJIEMEHTOB, OTHOCSIIMXCS K s-,
p-, d- u f-cemeiicTBam.

39. Kakoe MakcuManbHOE YHCIIO AJIEKTPOHOB HAXOAUTCS:

a) Ha YETBEPTOM U IIECTOM PHEPIeTUYECKUX YPOBHSX;

B) Ha IOJypPOBHSX S, P, d, {7

40. CTpocHHe BHENIHET0 M NPEJBHEIIHEr0 SHEpPreTHUECKMX yPOBHEH aTOMOB OJHOTO
anementa — 3s23p°3d'%4s?, aromom napyroro 3s?3p®4s?. CocraBuTh MONHBIE HIEKTPOHHEIE
(OpMyIIBI ATOMOB THX 371eMEHTOB. Kakoii M3 HUX OTHOCHTCS K d-3nemenTam?

Xumuueckasi cBsi3b. CTpoeHue Beiecrna (3aganus 41-60)

41. Yem 00bsacHuTH, yto Monekynsl COz u SOz Hemomspubie, XoTs cBsa3u =C=0 u
>>S=0 mnonspHbie?

42. Yto HaspBaeTcs [iuHOW aumnons? [lodeMy y MoOeKkynbl IJUOKCHAA Yriiepoja
JUTIOIbHBI MOMEHT paBeH HYJ0?

43. OObsicuuTh, moyeMy Moiekyna BeCl, umeer nuneitnyro Gpopmy, a monekyna H2O —
yrioByto. Kakoil THI XUMHUYECKOW CBSI3U B MOJICKYJIaX 3THX BEIIECTB?

44. Tlpu KakuX yCIOBHSX y HEMOJIAPHBIX MOJEKYJ] JMUIOIbHBIA MOMEHT paBeH HYII0?
PaccmotpuTte ctpoenue okcuna yriaepona (IV) u merana.

45. Kakue MONEKyNbl SBISIOTCS MOJAPHBIMU M Kakue HemolsapHbIMU? YTO CIyKuUT
Mepo# noJsipHOCTH Mosiekyn? IlpuBenurte npumepsl.

46. Kakoil TUIT XMMHUYECKOW CBSI3W B MOJIeKynax chemyrommux coenuHeHuit: CHa, Fo,
H20, NaCl? OtBeT MOTHBUPOBATH, IPUBE/IS CXEMbI CTPOCHUS THX MOJICKYIL.

47. Yto CIyXUT Mepod MOJSPHOCTU KOBaJIEHTHOW cBA3U? [lo TaONMYHBIM 3HAUEHUSM
OTHOCHUTEINIbHBIX AJIEKTpoOTpHIaTeapHocTel aneMeHToB O30 ompenenuTe, Kakas CBS3b
HaunOonee nossipuas: H-F; H —Cl unu H-O.

48. Kakoli THII XMMHYECKOU CBSI3M B MOJICKYyJax cienayronmx coeaunenuit: CSy, AlCl;,
N2, NH3? OTBeT MOTUBHPOBATH, IPUBEASI CXEMBI CTPOSHUS ITUX MOJIEKYII.

49. JTumonbable MOMeHTHI Moiiekyn HxS u SO2 pauwr 0,93D u 1,61D. Berauciauts
JUTMHY JTUTIONA U yKa3aTh, B KaKOU U3 MOJIEKYJ CBsI3b OoJiee MOJspHAs.

50. Kakwue MoJIeKyIbl Ha3bIBAIOTCS TOJISPHBIMU, HETIOJIIPHBIMHA, HOHHBIMU?

51. Yro HazbpIBaeTCs KpaTHOM CBA3bI0? B ueM orTnmnume - u n-cBs3eit?

52. Yem oT/MYaeTCs KOBAJEHTHAsI MOJSAPHAsS CBSA3b OT KOBAJIEHTHOI HeMOJISIPHOIA
csi3u? IlpuBenure npumepsbl. YeM 00bACHUTH HATUYHME TUIOJS B MOJIEKYJIe BOJAbI U €ro
orcyTrcrBHe B MoJiekyiae CO2?

53. Vkasare Tiun xumuueckoit cBsizu B mousiekynax Ho, Clo, HCI. Tlpuectu cxemy
MePEeKPBIBAHUS JIEKTPOHHBIX 00JIAKOB.

54. Uto Ha3wpIBaeTCA AWUIMOIBHBIM MOMEHTOM? B Kakux eIMHHIIAX OH BBIpa)KaeTcs?
Kakast u3 HHKenmpUBEICHHBIX MOJICKY/I KMeeT HanOobinuii aunoasHbii Moment: HF, HCI, HBTr,
HI? OTBeT MOTUBHPOBATH, UCXOMAS U3 IIEKTPOOTPUIIATEIILHOCTH STUX JIEMEHTOB.

55. U3o6pasuth B BHae cxem crpoeHue wmonekyi: Clp, H2O, CaS. Kaxkoit tum
XUMHUYECKON CBSI3HM HAOIOIAaeTCs B KaXA0M U3 HUX?

56. CkonmpkO G- W T-CBsA3eM B MOJIEKYyJax Kuciopoaa u aszora? Hamumcate cxemy
00pa30oBaHUs 3TUX MOJIEKYJ C YI€TOM B3aUMOICUCTBUS UX SJIEKTPOHHBIX O0JIAKOB.

57. Kako#i THII CBSI3M OCYIIECTBJISIETCA B Kakmaoi u3 moiuekyin: F2, CO2, HCI? Ykazars
JUTSL KQKJTOW U3 HUX HAIpaBJICHUE CMEIICHHsI 00IIel 2IEKTPOHHOMN Haphl.
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58. Jimna punons CH3Cl pasma 4:107'! M. BoluMCIUTL JMNONBHBIA MOMEHT M
BBIPA3UTh €ro B Je0asx.

59. Kakyro dopmy mmeer monekyna ABsz, eciu CBSI3b OCYIIECTBISICTCS TpPEeMs P-
3JIEKTPOHAMU aToMa A U S-3JIeKTpoHaMH Tpex atoMoB B? [IpuBectu npumepsl.

60. IMouemy monekynst CO2 m SOs Henomspueie, a Monekyiasl H2O u SOz umeror
JIUTIONb, HECMOTPS Ha TO, 4To cBsi3uM =C=0 u >>S=0 Tak xe, kak >S=0 u H-O—, mnonspusie?
Kaxas 13 BellIeNIpUBEICHHBIX CBsi3ei HanOosee nossipHas? [louemy?

XuMu4yecKass KHHeTHKA. XUMHYecKoe paBHoBecHe (3aaanusi 61-80)

61. BripazuTe MaTeMaTHYECKH CKOPOCTH CIECAYIOUINX XUMUYECKUX PEaKIIHA:
a) Ny + 3Hx) — 6) 2NO() + Oxr) — B) 2SO + Oy + 2H20(1).
Hamucars xuneTnueckue YpaBHCHH, TPUMCHUB 3aKOH HeﬁCTBYIOHIHX macc.
62. HpI/IHHI/IH Jle IIarenvre. Kak moBIHSIET NOBEIIIEHHE JaBJICHUA Ha PaBHOBCCHC
CJICAYIOMIMX OOPAaTHUMBIX T€TEPOTEHHBIX PEaKIIHi
Na2COsy 1 + H201 5k 1 «» 2NaHCOg3(my;
H2SOu4¢x) + 2NH3) <> (NHA [ 7SO4(T).
63. HOKa3aTB pacueToM, NoYCMy U3MCHCHUC NABJICHUS CMCIIACT PABHOBCCHUEC PCAKIINU
N2y + 3Har) <> 2NH3r) 1 He cMmemaeT paBHOBecHE peaKInu Nor) + Oy
2NO().

64. IIpu cuntese pocrena umeer mecto pasHoBecue Clyr) + CO(ry «» COClyr). Onpene-
JIMTh UCXOJIHBIC KOHIICHTPAIMK XJI0pa 1 okcuzaa yriueposa (II), eciu paBHOBECHBIC KOHIIEHTpA-
tuu paHbl [1Cl200 10,2 mosw/i; [1COL] [1 0,1 mons/m; JCOCI20 [1 2 moms/m1.

65. JIe peaxiuu npu 10 [1C mpoTekatoT ¢ oguHakoBoi ckopocThio (V1=V2). Temmnepa-
TYpPHBIN K03()(PUIIMEHT CKOPOCTH NMEPBOil peakiuu paBeH 2, BTopoit — 3. Kak OyayT oTHOCUTbBCS
CKOPOCTH peakliii, ECIIM EPBYIO U3 HUX BecTH Ipu TeMmeparype 50 °C, a Bropyro — npu 30 °C?
[TpaBuno Bant-T'odda.

66. Ckopoctb peakumu 2Hor) + Oz — 2H20(r), mpu UH20 [0 0,5 mons/nu O20] [J
0,6 ™monb/n. Koncranta paBHoBecust paBHa 0,018 wmonw/m*muH. OmnpeaenuTs KOHCTaHTY
CKOPOCTH pEaKLUu.

67. CKoOpoCTh peakiuy mpy NOBbIIeHIH Temreparypbl Ha 20 °C Bo3pociia B IEBATH pa3.
Onpenenutsb ee TemnepaTypHblil koaddunuent. [Ipasuno Bant-T'odda.

68. Uemy paBeH TeMIepaTypHblii KOX(PQPUIMEHT CKOPOCTH pPEaKIHU, €CIU MpH
yBenuueHuu remnepatypsl Ha 30 °C ona Bo3pactaet B 27 pa3?

69. Kak moBnuseT TOBBIIICHHE IaBICHHUS HAa PAaBHOBECHE CIETYIONUX OOPaTHMBIX
peaxiuii, MpOTEKarIINX B TOMOTEHHOM CUCTEME:

a) PClsqr) <> PCl3r) + Clyr; 0) 4HClr) + Oxr) <> 2H20(m) +2Clor).

70. Bo cKoJIIBKO pa3 yBEITUYUTCS CKOPOCTh XUMHMUYECKOW pEaKIMU MpH MOBHIILIEHUH
temneparypsl Ha 30 [1C, ecnu TemnepaTypHbIii KoahduLmeHT ckopocTu paseH 1,57

71. Kak M3MEHHUTCS CKOPOCTh MPOTEKAIoIIel B 3aKPhITOM COCYJe TOMOTE€HHOM peakluu
2NO() + Oz <> 2NO2, eciin yBennuuTh naBieHue B 4etbipe pasa? [puamumn Jle Hlatemnse.

72. Peaknusi mexnay BemectBamu A u B Bwlpaxkaercs ypaBHeHuem A + 2B = C.
HauanpHas koHnenTpanus Bemectsa A pasHa 0,3 momns/m, BemectBa B — 0,5 monp/n. Koncranra
cKopocTH peakuuu paBHa 0,4. PaccunTaTh HayalbHYIO CKOPOCTh PEAKIIMU U CKOPOCTh pEaKLUU
M0 MCTEYEHUH HEKOTOPOTO BPEMEHM, KOI/la KOHLIEHTpauus BemiecTBa A ymeHbmutcs Ha 0,1
MOJIB/JI.

73. Ilpu HEKOTOpOW Temreparype B TOMOTE€HHON pEeakIMH yCTaHOBUJIOCH PaBHOBECHE
Hor) + Bryr) < 2HBrr). PaBHOBEecHbIE KOHLIEHTpAaLlMM pEarupyroliMX BEIIECTB BOAOPOJA
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000 O 0,5 mone/m, 6poma [1[Ir2] = 0,Imomnbe/n, GpomoBomopoxa [HBr] = 1,6 moins/m.
BbraucianTh ucxoiHbIe KOHIEHTPALMK BOAOPOAa U Opoma.
74. HamucaTb MaTeMaTHueCKUE BBIPAXKEHUS CKOPOCTEH CIEIYIOUIUX PEeaKIuil:

a) 2Al(tB) + 3Cloyr) = 2AICI3kp); 0) 2CO) + O21) = 2CO2 ).

75. T'a3zoBasi cMech COCTOUT U3 BOAOPOAA U XJiopa. Peakuus uner no ypapHenuto Har) +
Clyry <> 2HClI(r). Kak u3MeHUTCS CKOPOCTh MPSIMO# PEaKIliy, €CIIM YBEIUYUTh JIaBICHUE B TPU
paza?

76. PaBnoBecue peakuuu: CO(ry +Clyr) <> COClyr) ycTaHOBHIOCH TIPU KOHIIEHTPALUH
pearupyromux Bemiects [CO] = [Clz] = [COCIz2] = 0,001 mosb/a. OnpeaeauTb KOHCTAHTY
pPaBHOBECHSI ¥ UCXOJIHBIC KOHIIEHTpauu okcuaa yriepoaa (1) u xmopa.

77. TIpu 1000 C xoncranTa paBHoBecus peakuuu FeOcp) + COr) <> Fern) + + COxr)
paBHa 0,5. Uemy paBHbl paBHOBecHble KOHUeHTpauuu CO u CO2, eciiu UX HayalbHbIC
KoHIeHTpaiuu cienyrome: [CO] = 0,05 moaw/it; [CO2]o = 0,025 mosnb/m.

78. B xakom HampaBieHHU OyJIET CMEIIAThCS PAaBHOBECUE MPH MOHUKCHUU JIABJICHUS U
temnepatypsl 11s peakuun: COClar) <> COry + Clary; AH%os = =+112,5
kJ>x/Monb?

79. Xummueckoe paBHOBecue peakuuu A +2B <> ][ yCTaHOBWIOCH TPH CIICTYIOIINAX
KOHIIEHTpanusax Bemects [Alp = 6 mons/n; [B]lp = 2 mons/a; [H]p = 3 Monb/a. Beraucauts
KOHCTAHTY PaBHOBECHS Y FICXO/IHYIO KOHIICHTPAITUIO BEIIECTBA A.

80. BzammopneiictBue mexay okcuaom yriepoaa (II) m XjmopoM uaer mo ypaBHEHHIO
COm) + Clyr) <> COClyr). Konnenrpanus okcuaa yriepoaa (II) pasua 0,3 mouns/a, xiopa - 0,2
MOJIb/J1. Kak M3MEHHUTCSI CKOPOCTh MPSIMOU PEaKI|K, €CIH YBEIUYUTh KOHIICHTPAIIMIO XJIOpa J0
0,6 momw/n, okcuaa yraepoxaa (1) — mo 1,2 mois/m.

Crioco0b1 BhIpaKeHHsI KOHIEHTPAaHU pacTBopoB (3axanus 81-100)

81. KakoBa mporeHTHas KOHLEHTpauus pactBopa (0% umn C%), conepxkamero 20 r
xnopuja 6apus B 380 r Boasl? Beruncnuth MossiibHYI0 KoHLeHTpauuio BaClz B nanHOM pacTBo-
pe.

82. Ckonbko rpaMMoB enkoro Harpa coaepxutcs B 400 mu 0,12 m pactBopa NaOH?
CKOJbKO MUIUTMIIUTPOB 3TOTO pacTBopa morpedyercst aist ocaxaeHus B Bume Fe(OH)s Bcero
xenesa, copepikarierocs B 48 min 0,2 H pactBopa Fez(S04)3?

83. lns ocaxxnenus B Bujae BaSOs Bcero Oapus, comepxkamieroca B 500 mu pactBopa
BaCly, motpe6osanocs 100 mit 0,3 u pactBopa H2SO4.Cronbko rpammoB BaSOs Beimano B oca-
JIOK?

84. K ogromy mutpy 10%-ro pacTBopa a3zoTHoit kucaorsl HNO3 (mmotrocTs 1,054 r/em®)
npubaBumu 2 11 2%-T0 PacTBOpa TOH ke KUCIOTH (ImoTHOCTH 1,009 r/cM®). BErumciuTs Macco-
By10 1101110 (® % mnu C %) 1 MOJIApHYIO KOHIIEHTPAITUIO MTOJTYYEHHOTO PacTBOpa.

85. Ckonbko rpammoB Kl Hago pactBoputh B 150 T BOJBI ISl HOTYYEHUS 0,2
MOJISITILHOTO pacTBopa Hoauja kanusa? Beraucants maccoByto noito (0% unn C %) ionuaa xa-
JMsI B TOM PacTBOpE.

86. Paccunrats TuTp 0,15 H pacTBOpa KUCIOT: CepHOU, (HhOCHOPHOMU, COJISTHOM.

87. Cmemano 20 xr pacTBopa ¢ MaccoBoi goneit 7,5 % u 10 kr pactBopa ¢ MaccoBoi 10-
neit 30 % omHOTO M TOTO XK€ BemecTBa. OnpenenuTb MaccoByro 00 (® % umu C %) BemiecTra
B TIOJIYYEHHOM PacTBOpE.

88. K 3 1 Boxp! mpubaBmwiu 1 71 pacTBOpa ¢ MaccoBoi goJieit runpokcuaa Hatpus 30 %,
JIOTHOCTB, KOToporo paBHsercs 1,328 r/cm®. PaccunTaTh MaccoByio 010 (o %) ¥ MOJIAPHYIO
KoHIeHTpanuo NaOH B nmoigydeHHOM pacTBOpE.

89. U3 3 1 pacTBOpa eaxoro kaiau ¢ maccoBot goneit 50 % (ImI0THOCTh 1,51
r/em®) Hago npurotoutk pacTsop KOH ¢ maccosoii moneit 10 % (mmotaocTs 1,07 r/em?).
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90. K 500 mi 32%-if a30THO# KHCIOTHI, MMEIOIIeH mIoTHOCTS 1,2 r/em®, mpubasumu 1 1
Bo/bl. KakoBa maccoBas o1t (0 %) Moy4eHHoro pactsopa?

91. Kakoit 06beM 8%-ro pacTBopa cepHOIl KMcHOTHl (mmoTHocTh 1,055 r/cm®) myxHO
B3sTh JuIsl mpurotoBiienus 5 i1 0,1 H pactBopa H2SO4?

92. Cmemamu 100 ma 50%-ro pacteopa H2SO4 (motHOCTH 1,40 r/em®) u 100 M
10%-to pactBopa H2SO4 (mmotrocTs 1,07 r/cM®) 1 no6Gasmmm Boas! 10 3 11. OIpeenuTh MOsp-
HYIO KOHLIEHTPAIMIO SKBUBAJICHTOB CEPHOU KUCIIOTHI B IOJYYEHHOM PacTBOPE.

93. Ha wneiitpanuzauuto 50 mi pactBopa eakoro kanu KOH norpebosanocs 100 mi 8%-
ro pactopa xnopoBojopoasoit kucaorel HCI (mrotocts 1,028 r/cm®). BEIYHCIUTS MONSAPHYIO
KOHIEHTPAIUIO SKBUBaJIEHTa (HOPMaJIbHOCTh) €IKOr0 Kajii B McxoaHOM pacTBope KOH.

94. Cxonbko BoJbI ciexyeT npubaButh K 50 M 25%-ro pactBopa H2SOs, mitoTHOCTH KO-
Toporo 1,19 r/em®, uro6s! momyunTs 10%-if pacTBOp cepHOil KMCIOTHI?

95. Ho xakoro obwvema Hamo pazdaButh 500 mu 20%-ro pacTBopa XJOpuaa HATpUs
(mnotHoCTh 1,152 1/cM®), uT0681 MOMyunTH 4,5 Y%-i#i pactBop NaCl, mI0THOCTH KOTOPOTO paB-
usercs 1,029 r/em®

96. Ckonbko MHILTHIMTPOB 10%-ro pacTBopa cepHOH KHMCIOTHI (mmoTHocTh 1,07r/cM®)
noTpedyeTcs I HeWTpaM3aliy pacTBopa, cojaepxkamiero 16 r ruapokcuaa Hatpus NaOH?

97. Beipa3uTh B NpOLIEHTaX KOHIEHTPAIMIO pacTBopa, coaepskaimiero B 240 r Boasl 40 1
[II0OKO3bl. BEIYMCINTB TEMIlepaTypy 3aMep3aHusi 3TOro pacrtsopa, eciu K=1,86.

98. ITnoTHOCTH 15%-TO pacTBOpa cepHOii KHCIOTH paBHa 1,105 r/cm®. Berauenuts Mo-
JSIPHYIO, MOJISIPHYIO SKBHBAJICHTA M MOJBSUTbHYIO KOHIIeHTpanuu HoSO4 B pacTBOpe

99. BbruuciuTh TUTP pacTBOpa, B KOTOPOM MaccoBast 10yl cepHo kucinotel 30 %, a
IUIOTHOCTB 3TOTO pacTBopa paBusercs 1,219 r/mi.

100. BoryricnuTh MOJSUTBHOCTh B HOPMAJbHOCTh 5%-T0 pacTBopa ¢ochopHON KUCTIOTHI,
€CJIH e¢ IIOTHOCTE coctasisgeT 1,023 r/mi.

T'uapoaus coJeii (3ananus 101-120)

101. Kakyrwo peakuuio cpensl OyayT uMmeTh pacTBopbl HUTpaTa nuHka — Zn(NOs)e,
opomuna xamusi — KBr, cynpdunma matpus — NaS? OtTBeTsl MOATBEPIUTH YpaBHEHHSIMHU
COOTBETCTBYIOLIUX PEeaKLU.

102. Kak OyayT neicTBOBaTh Ha MHAMKATOP JIAKMYC pacTBOpHI Ianuaa kamus — KCN,
cynbdara meau (II) — CuSOs, nurpara Hatpus — NaNO3? OTBeThl MOATBEPAUTh YPAaBHEHUSIMHU
COOTBETCTBYIOLIUX PEAKIIUH.

103. CocrtaBuTh MOJIEKYJSIDHBIE W HOHHBIE YypaBHeHHUs ruzaponuza coisieil: CuSOs,
BaClz, NH4Cl. Yka3are peakiuio cpesibl B BOJHBIX pacTBOpax 3TUX COJICH.

104. Kaxkue u3 cienyromux coineit noasepratorcs ruaponusy: NaCl, Cu(NOz)., KoS?
CocTaBUTh MOJICKYIISIPHBIE M HOHHBIE YPaBHEHUS THPOJIN3a COJICH.

105. CocrtaBuTh MOJEKYISApHbIE U MOHHBIC YPAaBHEHUS pEaKIuil, MPOTEKAIOMIUX IMPH
ciuBanuu pactBopoB AlCls u K>S, eciiu B pesynbrare peakuuu oopasyrores Al(OH)s u HaS.

106. CocraBuTh MOJIEKYJSIPHbIE M HOHHBIE YpaBHEHHsS THIPOJIM3a, B pE3yJbTaTe
KOTOpOro 00pa3zyrTcs ruapodocdat u quruapodocdar kamms.

107. Kaxkue u3 coneii: KNOs, CrClz, NaNO: nonsepratotrcst rugponuzy? CocTaBUTbH
WOHHBIC ¥ MOJICKYIISIPHBIE YPaBHEHHSI PEaKIHid THIPOIIN3A.

108. CocrtaBuTh MOJEKYISIpHbIE U HOHHBIE YpaBHEHUS PEAKIMH, MPOMCXOAIIUX B
cMmecu BoHBIX pacTBopoB CrClz m NaoS (o6pasyrorest Cr(OH)z u HaS).

109. HamnucaTth MONEKyIspHbIE M MOHHBIE YpaBHEHUs peakiuii ruaponusa (I ctynens)
XJIOPUIOB ATFOMUHISI M KTBIIHSA. BEIUUCTUTE CTETIEHb THAPOIIN3a XJIOPHIA aTFOMHHHS.

110. HamwucaTh MOJIEKYJISIpHbIE M HOHHBIE YpPaBHEHHs pPEaKLUU{ THUAPOIU3a alerara
HaTpHs U cyabduma Gapus.
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111. HamwucaTe B MOHHOM U MOJEKYJSIPHOM BUJE ypaBHEHMs peakuuil rugposnusa (I
CTYIlEeHb) Cyb(uaa Kalbliisg U HUTpaTa IMHKA. YKa3aTh pH.

112. HanwucaTh B MOHHOM M MOJICKYJSIPHOM BUJE ypaBHeHHs peakuuil ruaponmsa (I
CTYIIEHb) XJIOpUAA LIMHKA U CyJb(aTa alloMUHUA. YKa3aTh peakiuio cpeasl (pH).

113. HamnwucaTp B MOHHOM M MOJIEKYJSIPHOM BHUE ypaBHeHHs peakuuil ruaponmsa (I
CTyIeHb) cyibbuta Hatpusi U HUTpara meau (I1). Beruucnute KoHCTaHTY ruapoiu3a cyiabpuTa
HaTpUs.

114. HamwucaTe B MOHHOM U MOJEKYJISPHOM BUJE YpaBHEHHs peakuuil rugponusa (I
CTYIIeHb) KapOoHaTa KaJusl ¥ XJIopHa Oapusi, €CIH 3TOT MPOLECC MPOTEKaeT. YKa3aTh PEaKIfio
CpElIbL.

115. Hamwucatb B MOHHOM M MOJIEKYJSIPHOM BHUJE ypaBHEHHUs peakuuii ruaposiusa (I
cTyneHb) cynbpunaa Oapus u xmopuna mapranma (II). Kakoii uBer mpuoOpereT HWHIMKATOP
METHJIOBBIM OpaHKEBBIM B BOJHBIX PaCTBOPAX 3TUX COJIECH?

116. HamwucaTe B MOHHOM U MOJEKYISIPHOM BUJIE YpaBHEHHs peakuuil rugponusa (I
CTYICHb) CyIb(HIa KAIBIUSI ¥ HUTpaTa HMHKA. YKa3aTek peakuuto cpeasl (pH).

117. HamwucaTe B MOHHOM W MOJEKYJISIPHOM BUJIE YpaBHEHHs peakuuil rugponusa (I
CTYyINEHb) HUTpaATa alfOMUHUS. YKa3aTh peakiuto cpeabl (pH). Kakoit et nmakmyca B pactBope
3TO0M conu?

118. Hamwmcates B HOHHOM W MOJICKYJISIPHOM BHJIE ypaBHEHUs peakuuid ruapoims3a (I
CTYIIEHb) alleTaTa aMMOHHS U XJIOpPHJa HATPHUsS. BBIYUCINTH KOHCTAaHTY M CTENEHb THIPOJIH3a
areTaTa aMMOHHSL.

119. HamwucaTe B MOHHOM U MOJEKYISIPHOM BUJIE YpaBHEHHs peakuuil rugponusa (I
CTYIIEHb) HUTPUTA KaJIUs U XJIOpUJa aMMOHUS. Y Ka3aThk peakiuto cpest (pH).

120. HamnucaTb B MOHHOM M MOJIEKYJSIPHOM BUJE ypaBHeHMs peakuuil ruaponusa (I
crynens) ¢propuna kanus u cynbdara meau (II). Kakoit et mpuobperaer METHIIOBBIN KpacHBIN
B PAcCTBOPAX ITHUX COJIEH?

Kommiekcuble coenuHenusi (3aganus 121-140)

121-140. YkaxxnuTe B KOMIZICKCHOM COSIMHEHHH KOMILIEKCOOOPa30BaTelb, €ro CTCIICHh OKHCIIe-
HUSl, 3HAUEHUE KOOPIUHAIIMOHHOTO YHCIIA, TUTaHbl, 3aps/l KOMIUIEKCHOTO HOHA, B TIEPBOM WJIH
BO BTOPOM KOMIUIEKCHOM COCIMHEHHWH KOMITJICKCHBIA MOH SIBIISIETCS OoJiee cl1aObIM 3JIEKTPOITH-
ToM. Hanumure ypaBHEHHs JUCCOIUAIINHN KOMIUIEKCHOTO coenHeHus. Ha3oBUTe KOMIUIEKCHOE
COCANHCHUC. CocraBbTe BBIPAKCHUEC KOHCTAHTBI HECTOMKOCTH KOMILIEKCHOT'O HOHA (KOMHJ’IGKC&)

BapI/IaHTLI U 3alaHuA K TEME «KommiekcHbie COCANHCHU A

KommnekcHoe coenriHeHne

Howmep BapuanTa 1 5
121 K3[Co(CN)s] [Ni(NHs)4](OH)
122 [Cu(NH3)2(H20)2]Cl2 Nas[Fe(CN)s]
123 K[AuBr4] [Co(NH3)4(H20)2]Cls
124 Ba[Co(CN)4] [Cr(H20)2 (NH3).Cl.]CI
125 K2[Cd(CN)4] [Co(NH3)3(H20)3]Cl3
126 Naz[Co(CN)4Cl>] [Cr(NH3)4(H20).]Cls
127 [Co(H20)4 NHsCI]Cl2 K[AUCl4]
128 Ho[PtCl4] [Co(H20)s (NH3)2Br]Cl>
129 K3[Co(CN)4Cl] H>[CoCl4]
130 Ho[PtCl4] [Co(NH3)2(H20)2(NO3).]ClI
131 Nas[CoCls] [Cr(NH3)3(H20).CI|Cl>
132 [Co(NH3)2(H20)2Cl>]CI Nas[Fe(CN)3C13]
133 Ho[SiFe] [Cr(H20)(NH3)s]Br3
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134 K4[Co(CN).Cl] [Cr(NH3)s(H20)Br]CL;

135 Nas[Co(CN)s] [Cr(NH3)4(H-0)C1] Br;
136 Ko[Zr(OH)e] [Cr(H20)2(NH3)3C1]Br,
137 K4[Co(CN)s] Nas[Fe(CN)sNO2]

138 Cs[Ag(CN).] [Pt(H20)2 (NH3)sCI]Cls

139 [Cr(NHa3)sCI]Br» Nas[CoCle]

140 [Co (H20)4(NHz3)2]Cls [Cr(NH3)3(H20)Br]Br.

OKHCIUTEILHO-BOCCTAHOBHTEIbHbIE peakiuu (3aganusi 141-160)
141. Kakast u3 npuBeCHHBIX PEaKIMil SABISETCS OKUCIUTEIbHO-BOCCTAHOBUTEILHOM:
KHCO3 + KOH =K2CO3 + H20;
Br, + HCIO +KOH = HBrOz +HCI.

PaccTaBuTh KO3 PUITMEHTHI B ypaBHEHUH OKHCIUTEILHO-BOCCTAHOBUTEIILHOM PEaKIny,
COCTaBUB 3JIEKTPOHHO-UOHHBIC YpaBHEHHS. Y Ka3aTh, KAKOE BEIIECTBO SBIISECTCS OKUCIUTEIEM, a
KaKO€ — BOCCTAHOBUTEJIEM.

142. Peakuusi IpoTEKaET MO CXEME:

KMnO4 + H202 + H2SO4 = MnSO4 + Oz +K2S04 + H20.

CocTaBUTh 3JEKTPOHHO-UOHHBIEC ypaBHEHUS. PaccTaBuTh k03(h(pULIMEHTHI B ypaBHEHUU
OKHCITUTEIbHO-BOCCTAHOBUTEIILHON PEAKIIMU. Y Ka3aTh, KAKOE BEILIECTBO SIBJISCTCS OKUCIUTEIIEM,
a Kakoe - BocctaHoBuTeneM. Beruncnute DJ(C.

143. CocTaBUTh ISl CXEMBI PEAKIINU FTICKTPOHHO-UOHHBIC YPABHEHUS:

Kl + K2Cr,07 + H2SO4 = 12 + Cra(S04)3 + K2SO4 + H20.

PaccraButh ko3(pduiientsl B ypaBHeHUH peakiuu. OmnpeneanTh MOJISPHBIE MacChl JK-
BUBAJICHTOB BOCCTAHOBUTEISL U OKUCIUTENS.

144. YcTaHOBUTH HaIIpaBJICHUE BO3MOKHOTO MPOTEKAHUS PEaAKIUU:

Cl2+2Br =Br2+ 2ClI.

Boruuciute 3/1C, BeIMUCaB 3HaYEHUs CTAHAAPTHBIX OKHUCIUTEIBHO-BOCCTAHOBUTEIHHBIX
MOTEHITMAIIOB U3 CITPABOYHOM TaOJIUIIBI.

145. Peakuyy npoOTEKAIOT MO CXEMaM:

Zn + HNO3pa3p) [ N20 + ZnSO4 + H20.

PaccraButh k03 PunrieHTH B ypaBHEHUH peakiuu. OnpeneiauTh YIKBUBAJICHTHYIO Maccy
A30THOM KHCJIOTBI B 3TOM pEaKINH.

146. Onpenenutb SKBUBAIEHTHBIE MACCHl OKUCIIUTENS] U BOCCTAHOBUTEJS B PEAKIIUU:

6FeSO4 + K2Cr207 + 7TH2SO4 [ 3Fe2(S04)3 + Cr2(SO4)3 + K2SO4 + 7H20.

147. YcTaHOBUTh, B KAKOM HANpPaBIEHUH BO3MOXKHO MTPOTEKAHUE PEAKIINN:

2NaCl + Fez(S04)3 -+ 2FeSO4 + Cl2 +NaxSOa.

Boruucnuts 3/1C, BbINUCaB 3HaY€HUS CTAaHAAPTHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
MOTEHITMAIIOB U3 CITPABOYHOMN TaOJIUIIBI.

148. Peakuyuu BeIpaskaroTCsl ypaBHEHUSMU:

1) 2FeCl3z + H2S = 2FeClz + 2HCI +S;
2) Fe(OH)s + 3HCI = FeCls + H20.

Jlyig peakuiyu, SBISIOMIENHCS OKUCIUTENbHO-BOCCTAHOBUTEIBHON, PACCTaBUTh KO3 PUIIH-
€HTbI, COCTaBUB 3JEKTPOHHO-MOHHBIE ypaBHEHUs. Bo BTOpoM peakiuu OonpenenuTh 3KBUBaA-
neutHyto Maccy Fe(OH)s.

149. IToueMy cepHHUCTasi KMCIIOTA U €€ COJIA MOTYT MPOSIBIATh KaK OKUCIUTENbHBIC, TAK U
BOCCTAaHOBHUTEJIbHBIC CBOKCTBa? Ha OCHOBaHMM 3JIEKTPOHHO-UOHHBIX YPaBHEHHH MOA00paTh KO-
3 PUIMEHTH B YPABHEHUSAX PEAKLIUH, HIYIIHUX 110 CXEMaM:

KMnO4 + K2SO3 +H20 = MnO2 + K2SO4 + KOH;
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H2SO3 + H2S = S + H20.
150. YcraHoBUTh HampaBiIE€HUE BO3MOKHOTO MPOTEKAHUS PEaKIIMKU
KMnO4 + 5FeCl, + 8HCI -+ MnCl; + 5FeClz + KCI + 4H20.

Boruucnute 3/[C. 3HaueHuss OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX OTEHIIMAIIOB HAUTH B
CIPAaBOYHBIX TAOJINIIAX.

151. OnpenenuTs 5KBUBAJICHTHbBIE MACChl OKUCIUTENS U BOCCTAHOBUTEIIS B PEaKI[UU

2KMnO4 + 5H3PO3 + 3H2S04 = MnSO4 + 5H3PO4 +K2S04 +3H20.

152. Ha ocHOBaHWHW O3JIEKTPOHHO-MOHHBIX YpaBHEHUH MM0oA00paTh KOAPOUIMEHTHI K

YPaBHEHHUIO peakLuy (I0NKUCATh HYKHOE KOJMYECTBO MOJIEKYJI BOJIbI):
H2S + Cl2 = H2SO4 + HCIL

153. Ha ocHOBaHMM »3JIEKTPOHHO-MOHHBIX YpaBHEHUH Mmomobpars KodpduuueHTs K

YPaBHEHUIO pEaKILUu:
KBr + MnO; + H2SO4 = Brz + MnSO4 +KMnO4 + H20.

BbruncnuTh MOJSPHYIO MacCy SKBUBAJIEHTA OKHCIUTEIS.

154. Kakag W3 [pPUBEACHHBIX HIWKE pEaKUUil  SBISETCS  OKUCIUTEIbHO-
BOCCTaHOBUTENBbHON? COCTaBUTh COOTBETCTBYIOIIHNE AIEKTPOHHO-UOHHbBIC YPABHEHHUS:

Zn0O + H2S0O4 = ZnS0O4 + H20,
PbO, + 4HCI = PbCl; + 2H,0 + Cl>.

155. CocraBUTh 3JEKTPOHHO-MOHHBIE YPaBHEHHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX

peaxiuii, BBIpaKaeMbIX CIEIYIOIIUMUA HOHHBIMU YPaBHEHUSIMHU:
a) Fe + 2H* = Fe?* + Hz; 06) S* + Cl2=S+ 2Cl-.

156. Ha ocHOBaHWU 3IIEKTPOHHO-MOHHBIX ypaBHEHUH mon00paTh K0d(DPUIMEHTH K

YPaBHEHHUIO peaKuu
FeS +HNO3 = Fe(NO3)3 + H2SO4 + NO>.

OnpenenuTth HalpaBJIeHUE IPOTEKAHUS PEAKIIUH.

157.CocraButh nojHOE ypaBHeHue peakiui. KoaddunuenTsl nogodpars METOAOM 3IIEK-
TPOHHO-MOHHOTO OanaHca.

MnSz + HNO3 + PbO2 = HoMnO4 + PbSO4 + Pb(NO3)a.
158. Peakuuu BeIpaskaroTcsl ypaBHEHUSIMU:
MnO + 2HCI = MnCl> + H20;
2KI1 + Clz = 2KCl + I2.

Jl7i1 OKUCIIUTENHHO-BOCCTAHOBUTENBHON peakiuu KO3(PPUIMEHTH MOA00paTh METOAOM
AJIIEKTPOHHO-UOHHOTO OajnaHca (ToTypeakiui).

159. CocraButh mnojHoe ypaBHeHHEe peakiuu. KosdouimeHntsl mogodparb MeTOa0M
AJIEKTPOHHO-UOHHOTO OajaHca.

FeSO4 + KMNnO4 + H2SO4 = Fe2(SO4)3 + MNSO4 + K2SO4 + H20;
160. CoctaBuTh mnonHOe ypaBHeHUEe peakuuu. KosapduimeHntsr momodpaTe MeTOAOM

SJICKTPOHHO-MOHHOT'O OajaHca.
Ag + HNO3z = AgNOs + NO> + H,0.

Koppo3us meramnos (161-180)

161. PaccMOTpeTh 3JIEKTPOXUMHUYECKYIO KOPPO3HIO B KUCIION CpEle U3IEIHs U3 CIIJIaBa
Cu-Zn. [IpuBecTH ypaBHEHHS KaTOHOW W aHOTHOW PEAKITUH.

162.Kak mnporekaer arMocepHas KOpPpO3usi U3JENUS U3 Kele3a C HHUKEJIEBbIM
NOKPBITUEM B Cily4yae HapyUIeHMs] TIepMeTUYHOCTH mnocnenHero? IlpuBectu ypaBHEHMS
KaTOJHOTO ¥ aHOJIHOTI'O Ipoliecca.

163.ITpuBecTr MpUMEp METAITMYECKOTO KaTOIXHOTO MOKPBITHS JUIS U3ENUS U3 HUKEIS.
CocTaBuTh ypaBHEHUS KaTOAHOM M aHOJHOM peakUMil KOPPO3UM NPU HAPYLIEHWU MOKPBITHS B
JI€a’pUpPOBAHHON BOJIE.
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164.PaccMOTpeTh 3JIEKTPOXUMHUYECKYIO KOPPO3HMIO M3AENUsl U3 CTalld B KHCIOW cpele.
[IpuBecTn ypaBHEHHs KAaTOIHOW W aHOAHOW peakuuil. IIpemyokuTh BO3MOMKHBIE CIIOCOOBI
3aIUTBHIL.

165.Kak mporekaer arMocdepHas KOppo3usl H3IENUs U3 JKele3a C OJIOBIHHBIM
MOKPBITHEM B CIy4ae HapylIEHUs repMeTUYHOCTH nocieanero? I[Ipusectu ypaBHEHUs KaTOIHOU
Y aHOJTHOM peaKIuil.

166. PaccMoTpeTh 3IEKTPOXMMHUYECKYIO KOppo3uio wm3aenuss u3 ciuiaBa Fe-Cu B
JleadpupoBaHHOM BoAe. [IpuBecTH ypaBHEHHUS KATOJHOM U @aHOJJHOM PEAKIIUH.

167.1IpuBect mpuMep MeTajlyla AHOJHOTO TOKPBITUS [JJIS U3JENUS W3 HUKES.
CocTaBUTh ypaBHEHHsI KAaTOJAHOW M AHOAHOW pEaKLMil, MPOTEKAIOIIMX IPU KOPPO3UHU 3TOTO
U3JIeNUs B 1€a3PUPOBAHHON BOJIE IIPU HAPYIICHHUH LIEIOCTHOCTH IMOKPBITHS.

168.PaccMOTpeTh AIIEKTPOXMMUYECKYIO KOPPO3HUIO U3JENUS U3 CTAJH B JI€a3pUPOBAHHOM
Bojie. [IpuBecTu ypaBHEHHs KaTOAHON U aHOJHOW peakuuid. [IpeanokuTh BO3MOKHBIE CIIOCOObI
3aILUTHI.

169.1TogoOpate MeTa/m Uil TMPOTEKTOpPA, KOTOPBIA JOJDKCH CIY)KUTh JUISL 3aIUTHI
JKEJIE3HOTO U3JIEIMs OT JIEKTPOXMMHUYECKOM Koppo3uu B Boje. [IpuBecTn ypaBHEHUS KaTOIHOU
Y QaHOJHOUW PEeaKLHi.

170.1TpennoxxuTh aHOMHOE MOKPBITUE IS u3Aenus u3 oioBa. COCTaBUTh YpaBHEHHS
KAaTOJHOM U aHOJHOW peaklMi, MPOTEKAIOUIMX HpU aTMOCHEpPHOW KOPPO3UHU 3TOr0 M3JENHS B
JIeadpUPOBAHHOM BOJE IPU HAPYIIEHUH LIETOCTHOCTH ITOKPBITHS.

171.Bo3MOXHO JM HCIOJNb30BAHHE MEIHBIX 3aKJIENOK HAa CTalbHBIX KOHCTPYKIIHSX,
KOTOPbIE SKCIUTYaTUPYIOTCS B MOPCKO# Bojie? OTBET 000CHOBATb.

172.Kaxkoit Metam menecooOpasHeld BBIOpATh ISl IPOTEKTOPHOM 3aIUTHI OT KOPPO3UH
CBUHIA: LIMHK, MarHuii uimu xpom? [louemy? CocTaBUTh ypaBHEHHUS aHOAHOIO M KaTOIHOTO
IpoIIecCcOB aTMOC(HEPHOI KOPPO3UH.

173.PaccMoTpeTs aTMochepHyl0 KOpPpO3ui0 u3fenus u3 ctand. [IpuBecTu ypaBHEHHS
KaTOJHOM M aHOAHOM peakuuid. [TpeoxKuTh BO3MOMXKHBIE CIIOCOOBI 3aLUTHI.

174. PaccMOTpeTh 3JIEKTPOXHMHYCCKYIO KOppO3Hio u3aenaus u3 ciiaBa Fe-Cd B
JleadpupoBaHHOU Boze. [IpuBecTn ypaBHEHUsI KATOJHOM U AaHOJHOM PEaKIUK.

175.1Ipeanoxxuth KaTOJHOE MOKPBITHE IS u3Aenus u3 onoBa. COCTaBUTH YpaBHEHHS
KAaTOJHON U aHOJHOM peaKIMil, IPOTeKaIoUMX NpU aTMOC(HEpPHONH KOPPO3UH ATOr0 M3JENus B
JIeadpUPOBAHHOM BOJIE MPU HAPYIIEHUH LIETOCTHOCTH MOKPBITHS.

176./1Be METaITIOKOHCTPYKIIMH, U3TOTOBIICHHBIE U3 CTAIIM, YKCIUTYaTUPYIOTCS B MOPCKOM
U JUMCTWJUIMPOBaHHOW Bojie. B kakom ciydae ckopocTh kopposuu Oyner Bbime? IlpuBectu
YpaBHEHUS KaTOAHOU ¥ aHOJAHOM pEAKLIMM I KaXI0M KOPPO3UOHHOW CPEbI.

177 Kak mnporekaer arMocdepHas KOppo3us H3AEIUS U3 JKejae3a C KaJIMUEBbIM
MIOKPBITHEM B CIy4ae HapyIIEHUs FrepMETUIHOCTH nocaeaHero? [Ipusectn ypaBHEeHNs KaTOIHON
Y aHOJTHOM peaKIuil.

178. PaccMOTpeTh DIIEKTPOXMMHUYECKYIO Koppo3uto wm3aeinus u3 cmiaBa Ni-Cu B
JleadpupoBaHHOM Boje. [IpuBecTH ypaBHEHUS KATOJHOM U aHOJTHOM PEaKIIUH.

179.1TpuBecTr mpuMep MeTaia KaTOAHOTO TOKPBITHS IS m3Aeus u3 ctain. CocTaBUTh
YpaBHEHUsI peaklMil KaTOJAHOIO W AHOJHOIO IIPOLIECCOB, MPOTEKAIOIIMX IPU KOPPO3ZUHU ITOTO
U3JIeIUs B aOpPUPOBAHHON BOJIE.

180./IBe xeme3Hble TJIACTUHKH, YaCTHYHO IOKPBHITHIC OJHA OJOBOM, JApPYyTas MeEIbIo,
HaxoIATCsl BO BJIaXHOM Bo3nyxe. Ha kakoit w3 Hux ObicTpee oOpasyercs prkaBYrHA?
MoTuBHpOBaTH OTBET.
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DJ1eKTPOJIM3 PpacTBOPOB coJeii (3ananus 181-200)

181-200. Yepes pacTBOp 3JIESKTPOIUTA TMPOIYCTHIIM TOK CHUJIOW XA B TEUCHHE ) MHUHYT.
HamucaTth ypaBHEHHS AJIEKTPOJHBIX MPOIECCOB, MPOUCXOASIINX MPH AIEKTPOSn3e (MHEPTHBIN
aHOJl) ¥ YKa3aTh, KAKUE MPOYKTHI U B KAKOM KOJIMUYECTBE ObLIN MOTYyUCHBI.

BapuaHTbl 1 3agaHns K Teme «QNeKkTponun3 pacTteopa conemy»

li\\&n PacTBop 351ekTposnta Cuna toka, A (X) Bpewmst anekrposusa, MuH (y)
181 | CrCl3 3,5 30
182 | FeCl, 2,5 40
183 | NazPOq4 2,0 60
184 | Cu(NO3)» 2,0 80
185 | Cr2(SO4)3 1,5 70
186 | Pb(NO3)» 2,0 90
187 | MnCl; 4,0 50
188 | AgNOs 4,5 20
189 | MnSOq4 4,0 10
190 | K2SO4 2,5 60
191 | Zn(NO:s)» 6,0 80
192 | CuCl; 2,0 40
193 | NiCl; 55 20
194 | FeCls 45 30
195 | ZnCl; 3,0 90
196 | Ni(NO3)» 15 50
197 | KoCOs3 15 70
198 | FeSO4 9,0 30
199 | KNO2 6,0 60
200 | AI(NO3) 3 2,5 80

[anpBanmueckuii nement (3amanus 201-220)

201.

Beruucnuts 3nauenne J/]C raqpBaHUUECKOTO dJIEMEHTA!
(-) Mg/ MgSOs4 // CuSOa4 / Cu (+).

Harmmcats IMPONHECChl HA aHOAC U KATOJAEC, pCAKIIUIO, TCHEPHUPYIOIIYIO TOK, U OIPEACIIUTEC B
KZ[)K OHEPTHUIO XUMHYECKOMN pCaKknuun, NpeBpallatOuIyroCs B 3JICKTPUICCKYHO.

202.

Paccuntate OJIC rajbBaHUYECKOTO AJIEMEHTA, COCTABICHHOTO M3 CTaHJIAPTHOIO

BOJIOPOJIHOTO 3JIEKTPOJa U CBUHIIOBOT'O 3JIEKTpoa, norpyxennoro B 0,01 M pactsop PbCI2. Ha
KaKOM 3JIEKTPOJIe UJIET NMPOLECC OKUCIEHMS], @ Ha KAKOM - BOCCTaHOBJIEHHUs?

203. Ilo ypaBHEHMIO TOKOOOpa3ylOIIeH peakiuyu COCTaBUTh CXEMY TrajlbBAaHUUECKOTO
AIIEMEHTA!

Ni + CuSO4 = NiSOg4 + Cu.

HanucaTs ypaBHeHMsI aHOHOTO U KaTOJIHOTO TpolieccoB. PaccunTtaTh cTaHIapTHYIO
S1C.

204. CocraBuTh CXE€My TaJbBaHMYECKOTO DJJEMEHTAa W3 MarHusg ¥ CBHHIIA,
MOTPY’KEHHBIX B PACTBOPBI UX COJIeH ¢ KOHLEeHTpalued noHos: [Mg2+] = 0,001 mouns/n, [Pb2+]
= 1 monp/n. Hammucarh ypaBHEHUsI peakIuii, MPOTEKAIONMX Ha KaTojae W aHoje. Paccumrtath
crannaptHyto J/]C sToro anemeHra.

205. Kak m3meHuTcs (YBEIMUYUTCS, YMEHBIIUTCS) WM OCTAHETCS MOCTOSIHHOM Macca
IUIACTHHBI W3 KOOanbTa, MOTPY)KEHHOW B pactBop, coaepxkammii conmm Fe(Il), Mg, Ag(I)?
Hanucate MoneKyIapHbIe YpaBHEHUS PEAKIUMA.
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206. CocraBuTh CXE€My TaJbBaHMYECKOTO 3JEMEHTAa, YPAaBHEHUS IIOJIypEaKIHii
AQHO/JHOTO W KAaTOJHOTO IIPOLECCOB, MOJCKYIIPHOE YPaBHCHHE PEAKLUH, MPOXOJSIIEH NpH
paboTe raabBaHUYECKOIO JIEMEHTA, aHOAOM KOTOPOro sABJsieTcst HuKenb. IlogoOpars MaTepuan
st karona. Paccunrats ctangaptayto 3/C 3TOTo rabBaHUYECKOrO 3JIEMEHTA.

207. Cxema raJlbBAHUYECKOTO DIIEMEHTA! AI/AI2(SO4)3//AgNO3/Ag.
VYka3aTb aHOJ U KaToJ, HAallHUCaTh AJIEKTPOAHbIE MPOILECChl, CYMMapHOE YpaBHEHUE peaKkluu U
paccuuTarb BIEKTPOABHKYLIYIO cuiy 3JIEMEHTA npu 298 K, eciu

[AlI3+] = 0,0001 momaw/n, [Ag+] = 0,1Mo0mB/71.

208. CocraBUTh CXEMBI JBYX TalIbBAHUYECKUX 3JEMEHTOB, B OJHOM M3 KOTOPBIX
AMIOMUHUM OyneT KaTogoM, a B JPYroM - aHoAOM. HammcaTh 3JI€KTpOJIHBIE MPOLIECCHI,
CyMMapHO€ ypaBHEHHUE IIpolecca.

209. Kakue npoiiecchl UMEIOT MECTO y 3JEKTPOJOB MAarHUEBOTO KOHIICHTPAIMOHHOTO
raJlbBAHUYECKOTO AJIEMEHTA, €CJIM Y OJHOI0 U3 3JIEKTPOJIOB aKTMBHOCTh MOHOB Mg2+ paBHa 1
Monb/1, y apyroro - 0,001 mons/n. B kakoMm HampaBieHUH ABHKYTCS 3JIEKTPOHBI BO BHEIIHEH
nermn? Kakosa DJIC storo snemenTa?

210. Ilpu xakoM ycnmoBuHM OyneT paboTaTh TalbBaHUYECKUU DIEMEHT, SJIEKTPOJbI
KOTOpOTO CJI€NaHbl U3 OJHOTO M TOro xe meramia? CocTaBUTh CXEMY, HAIUCATh AJIEKTPOHHbIE
YpaBHEHHUS AIEKTPOAHBIX MPOLIECCOB M BRIYUCIUTH DJ]C ranbBaHHYECKOro 3JIEMEHTa, B KOTOPOM
OJIMH HUKeNEeBBI 3ekTpon Haxoautes B 0,001 M pactBope cynbdara Hukens, a Apyrod Takou
ke anekTpon - B 0,01 M pactBope.

211. CoctaBUTh CXEMY, HAITUCATD IEKTPOHHBIC YPABHEHUS 3JIEKTPOIHBIX IMPOLIECCOB
BbuncanTh OJIC ralbBaHUYECKOTO D3JIEMEHTa, COCTOAIIETO W3 CBHUHIIOBOM M MarHueBOn
TUTACTHH, OIYIICHHBIX B PacTBOPBI CBOMX coJiel ¢ KoHIeHTparued [Pb2+] = [Mg2+] = 0,01
monb/n. U3menutcs s DJIC sToro sieMeHTa, €ciad KOHLEHTPALMIO KaXJI0ro U3 HOHOB
YBEJIMYUTH B OJJMHAKOBOE YHMCIIO pa3?

212. CoctaBUTH CXEMbl JBYX TallbBAHUYECKUX D3JIEMEHTOB, B OJHOM M3 KOTOPBIX
HUKEJb SBJSETCS KaTOJOM, a B JIpyroM - aHojaoM. Hamucarh Juist KaXI0ro U3 3TUX 3JIEMEHTOB
AJIIEKTPOHHBIE YPABHEHUS PEAKIMI, TPOTEKAIOUIMX HA KaTOJIE U aHOJIE.

213. JKenesznas u cepeOpsiHasi TMIACTHHBI COCIUHEHBI BHEIIHUM MPOBOJHHUKOM U
MIOTPYKEHBI B PACTBOP CEPHOM KUCIOTHI. COCTaBUTH CXEMY JAHHOT'O raJIbBAHMYECKOIO 2JIEMEHTA
Y HalMcaTh AIEKTPOHHbIE YPaBHEHHUSI POLIECCOB, MPOUCXOAAIIUX HA aHOJIE U KaTOJe.

214. CocTaBHUTbH CXEMY, HAMMKMCATh AIEKTPOHHBIC YPABHEHUS dJIEKTPOTHBIX MPOIIECCOB U
BbuncauTh DJIC ranbBaHMUECKOTrO 3JIEMEHTA, COCTOSLIEr0 U3 IUIACTMH KaaMUs U MarHus,
OMYIICHHBIX B PacTBOPHI CBOMX coliell ¢ koHmeHTpamued [Mg2+] = [Cd2+] = 1 monp/m.
N3menutcs nmu 3nauenue DJIC, ecnu KOHIEHTPAIMIO KaXXJ0T0 W3 MOHOB MOHU3UTH 10 0,01
MOJTB/T?

215. CocraButh cxemy u paccuutarh DJIC KOHIIECHTPUPOBAHHOTO TaJbBAaHUYECKOTO
AJIEMEHTA, COCTaBJIEHHOIO M3 JBYX XEJIE3HBIX JJIEKTPOJOB, IOTPYKEHHBIX B PAacTBOp COJHU
xenesa ¢ koHueHTpanusamu | M u 0,01 M. HanmcaTe ypaBHEHUS 3JIEKTPOJHBIX PEAKIIH.

216. B raJlbBaHUYECKOM AJIEMEHTE MPOTEKAET XUMUYECKas peakius
Zn+NiSO4=ZnSO4+Ni. Hamucats ero cxemMy M ypaBHEHUsI JICKTPOIHBIX PEaKIiii. BeraucinTh
OJ1C aTOro 3neMeHTa pu CTaHAAPTHBIX YCIOBUAX. Kakoil MeTalls1 BMECTO HUKEISI MOXKHO B3SITh,
4yT00BI yBeNUuuTH IJC?

217. CocTaBUTh CXEMYy TaJbBaHMYECKOI'O 3JIEMEHTA, COCTOSILEro M3 CTaHAApTHOIO
BOJIOPOJHOTO NIEKTPOAa M PTYTHOro 3nekTpoma. Paccumrats ero DJIC mpm [Hg?'1=0,1 M.
Hanucarb ypaBHEHUS 37EKTPOJAHBIX PEAKIUH.

218. CocraBUTh CXE€My TallbBAHWMYECKOTO JJIEMEHTA, COCTOSIIEr0 W3 MEIHOTO
AIIEKTPOAA, TOTPYKEHHOTO B pacTBOp coilu Mmeau ¢ KoHmentpamueir 0,01 M, u xemeznoro
3JIEKTPO/Ia, MOTPY>KEHHOTO B PACTBOP COJIM XKeje3a ¢ KOHLUECHTpAIuen 0,1 M. Hanucatp
YPaBHEHHUS EKTPOAHBIX peakuuil. Berunciuts 9/[C raibBaHUUECKOr0 3JIEMEHTA.
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219. TpebyeTcs COCTaBUTh CXEMBI TaIbBAHUYECKUX 3JICMEHTOB, B OJIHOM U3 KOTOPBIX
Meab Obuia OBl KaToAOM, a B JAPYrOM - aHOJAOM, 3allMcaTh ypaBHEHUS KaTOJHBIX W aHOJHBIX
npoieccoB, paccuntarb JC mpu KOHUEHTpalUsX KaTHOHOB Meau u Broporo metaa 0,1
Mosib/1 U (0,2 MONB/T COOTBETCTBEHHO, yKa3aThb HaIpaBJICHUE JBM)KCHUSI DJIEKTPOHOB U
IIEKTPUYECKOTO TOKA.

220. CocraBuTh cxeMmy raiabBaHuueckoro snementa (I'9), o6pa3oBaHHOTO MUHKOBHIM
DJIEKTPOJIOM, TOTPYKEHHbBIM B | M pacTBOp XJopuaa IHHKA, U XPOMOBBIM JJIEKTPOJIOM,
norpyxeHHsM B 1102 M pactBop xmopuna xpoma (IIT). Paccunrars DJIC 31eMeHTa, HaNMCaTh
YpaBHEHUS AJIEKTPOIAHBIX MTPOILIECCOB M CYMMAapHOI TOKOOOpa3yrolel peakium.

Kecrkocth Boabl (3amanus 221-240)

Paccunrate Maccy ymsardaurens, HCOOXOAMMOTO ISl YMSTYEHUS X J1 BOJIBI, )KECTKOCTh KO-
TOpOi1 y. BEIYUCIUTB KeCTKOCTD, 3HAsI MACCY YMSATUUTEIS.
Hamucary peakuuio ymsArdeHuss B MOJICKYJSIPHOW M HMOHHO-MOJEKYJSIpHOU (dopme ¢
JKECTKOM COJIBIO.

BapI/IaHTLI " 3a1aHUA K TCMC «XKecTKOCTB BOJBI»

Ne | OGbem KectkocTs Macca ymsir-
XKecrkas comnb Ymsraurenb

I/ | BOJBIL, JI BOJIbI, MOKB/JI YUTENS, T
221 150 XJIOPUJ KaJbIUs Oypa paccuuTaTh 10,1
222 200 HUTpAT KaJIbIUs cozia 10 paccumTaTh
223 300 XJIOpUJ MarHus cona 15 paccumTaTth
224 400 HUTPAT MarHus Oypa 5 paccumTaTh
225 550 cynbdar Maruus Oypa paccumTaTth 50
226 600 THJIpOKapOOHAT KalbLUs raiieHasl U3BecTb 5 paccuuTaTh
227 500 HUTPAT KaJbIHs coja 15 paccuuTaTh
228 350 XJIOpUJ KalbIus cozia 10 paccuMTaTh
229 200 XJIOpUJ KaJIbLIMSI Oypa paccuuTaTh 34
230 100 cynb(har Maraus cona 5 paccuuTaTh
231 300 HUTPAT Mar"usl Oypa paccuuTaTh 50
232 400 TUAPOKapOOHAT MarHust raiieHasi H3BeCTh 20 paccunTaTh
233 800 HUTpAT Mar"us coza Paccuurats 60
234 400 XJIOPUJT KaJIbIUsI oprodocdar kanus Paccunrats 20
235 750 THIPOKApOOHAT KATBITUS raiieHas U3BeCTh 10 paccuuTaTh
236 500 XJIOpUJ KaJIbLIMSI Oypa paccuuTaTh 48
237 200 XJIOPUJ KaJIbIUs coma 10 paccunTaTh
238 100 HUTPAT Mar"usl coja 10 paccuuTaTh
239 700 XJIOPH]T MarHHSI Oypa paccuuTaTh 80
240 650 XJIOPUJ MarHus optodocdar HaTpUsl | paccUUTaTh 46
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IIpunoxxenne Ne 5
BOITPOCHI JIJIsI TIPOMEXKYTOYHOM ATTECTAIIMA (OK3AMEH)

MO JUCHMILINHE

3aKOH COXpaHEHHS MAacChl M SHEPTUU. 3aKOH MOCTOSHCTBA COCTaBA.

3aKOH KpaTHBIX OTHOIIECHHUH.

3aKkoH 00BEMHBIX OTHOIICHUH.

3akoH ABorajapo.

CrnencrBusi u3 3aKkoHa ABOTapo.

ATOMHBIE U MOJIEKYJIIPHBIE MACCBHI.

OTtHOCHUTeNIbHAS MOJIEKYJIsIpHast Macca. MoJib.

MonsipHast Macca ¥ MOJISIPHBIN 00bEM.

. Ompenenenne MOJNEKYISIPHBIX MacC BEIIECTB, HAXOISAIIMXCS B Ta3000pa3HOM COCTOSIHUH.

10 [TaprmanapHOE 1aBJICHHE ra3a.

11. DxBuBaneHT. 3aKOH SKBUBAJICHTOB.

12. Onpenenenue aTOMHBIX Macc. BaneHTHOCTD.

13. Baxxneiimme K1acchl 1 HOMEHKIJIATypa HEOPTaHUIECKUX COCTMHEHUH.

14. Tlepuoanueckuii 3akon /. 1. Menneneena.

15.Tlepuoanueckoe U3MEHEHHE XUMHUECKUX AJIEMEHTOB B COOTBETCTBUU C AJIEKTPOHHOU CTPYK-
TypOH aTOMOB.

16. Ctpoenue atoma. CocTaB aTOMHBIX siZIEp.

17. N3otonsl. PasnoakTHBHOCTG.

18. SAnepHbie peakiym.

19. Ctpoenue 3MeKTpOHHOI 000JIOUKH.

20. KBaHTOBO-MeXaHUYeCKast MOJIENIb aTOMA; KBAaHTOBbIE YHciaa. ATOMHBIE OpOUTAIIH.

21. 'maBHOE KBaHTOBOE YHCJIO.

22. OpbuTtanbHOE KBAaHTOBOE YHUCI0. DOPMBI NIEKTPOHHBIX OpOUTANIEH.

23. MarHuTHOE ¥ CIIMHOBOE KBAaHTOBBIC YKCIIA.

24. Ipunuun [aynu; npasuio I'yHua.

25. DHeprus MOHU3AIHMK U CPOJCTBA K DJIEKTPOHY.

26. DIEKTPOOTPULIATENIBHOCTD JJIEMEHTOB.

27. XuMHu4ecKasi CBSI3b M BAJIGHTHOCTD AJIEMEHTOB.

28. I'nbpun3aiyst aTOMHBIX JIEKTPOHHBIX OpOUTATICH.

29. OCHOBHBIE BH/IBI 1 XapaKTEPUCTUKN XUMHUECKON CBSI3H.

30. KoBaneHTHas CBS3b.

31. HenomsipHas 1 moJisipHasi KOBaJICHTHAS CBSI3b.

32. Crioco6bl 00pa3oBaHMs KOBAJIEHTHOM CBSI3H.

33. DHeprus, [UIMHA W HATIPABJICHHOCTH CBSI3U. [10IIPHOCTH CBSI3M U CTETIEHb OKUCIICHUSI.

34. NoHHas CBS3b.

35. Meramndeckasi CBS3b.

36. CtpoeHue mpocTermx Mosekysl. OCHOBHBIE BH/IbI B3aMMO/ICHCTBHSI MOJICKYJI.

37. Cuitbl MeXXMOJIEKYIISIpHOTO B3anMoeicTBus. Critel Ban-nep-Baansca.

38. BonopoaHast cBsI3b.

39. ArperaTHoe COCTOSTHUE BEIIeCTBA. XUMHUYECKOE CTPOCHHUE TBEPAOTO Tela.

40. AMopdHOE U KpUCTAJUTMIECKOE COCTOSIHUE BEIECTBA.

41. Xumudeckas CBsi3b B TBEPBIX TellaX. MeTaTnuecKas CBsi3b M METaJUTbI.

42. Dueprerndeckue 3(pHeKThl XUMUYECKUX PeaKIIni.

43. Tepmoxumusi. 3akoH ['ecca.

44. CnenctBue u3 3akoHa ['ecca. TepMOXUMHUECKUE PACUETHI.

45. DHTanbIUg 00pa30BaHUsI XUMUYCCKUX COCTUHECHHM.

CoNoa~WNE
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46. ITonarue 06 sHTpoNUU. MI3MEHEHUE SHTPONUU IPU XUMHUECKUX MPOIeccax.

47. Dueprus 'n66ca. HanpaBiieHHOCTh XUMHUYECKHUX TTPOIIECCOB.

48. 'oMOTreHHbIE U TeTePOTreHHBIE CUCTEMBI.

49. CKOpOCTh TOMOTEHHBIX XUMUYECKUX PEAKIUil.

50.3aBuCUMOCTh CKOPOCTU TOMOTEHHBIX PEAKLUUN OT KOHIIEHTPAIMU PEarupyroliux BEIIeCTB.
3aKOH JIEHCTBUS MaccC; KOHCTaHTa CKOPOCTH PEAKIUU.

51.3aBUCHUMOCTh CKOPOCTU MOMOTEHHBIX peakluil OT TeMIepaTypbl U MPUPObI pEarupyromux
BeliecTB; npaswio Baut-I'odda.

52. Obpatumbie 1 HEOOpATUMbIE XUMHYECKUE PEAKITUH.

53. YcnoBus xuMudeckoro paBHoBecusi. Koncranra paBHoBecusl.

54. Cmemenue xumudeckoro paHoBecus. [Tpuniun Jle-1llatenbe.

55. @aKTopbl, BAUAIOLINE HA CKOPOCTh XMMUUYECKUX PEaKLUM.

56. PactBopsl. Tumsl pactBopoB. CriocOOBI BbIpaXKEeHHS KOHIIEHTPAIIMH PACTBOPOB.

57. PactBopumocTs. HacklienHbie pacTBopbl. IlepechiiieHHbie pacTBOPBI.

58. 3akoHbI HaeanbHbIX pacTBOPOB. OcMoTHYEeCKOe AaBieHue. 3akoH Bant-I'odda.

59. Temneparypa 3aMep3aHus U KUTICHUS] paCTBOPOB. 3aKOHBI Payis.

60. Dnektponutuyeckas auccounanus. OCHOBHBIC MMOJOKEHUS TEOPHH.

61. Mexanu3M mporiecca TUCCOIUAIIH.

62. Crenenp qucconuanui. CUIbHBIE U CIa0bIe AIEKTPOJIUTHI.

63. KoncranTa qucconuanuu ciaadbix 3JIEKTPOIUTOB.

64. CocTosiHUE CHIIBHBIX 3JIEKTPOJIUTOB B PACTBOpaXx.

65.CBoiicTBa KHCIIOT, OCHOBAHHMI M COJIEH C TOYKHU 3PEHHUS TEOPHUH DJICKTPOIUTHYECKOMU JHC-
COLIMAIIHH.

66. [Ipon3BeeHne pacCTBOPUMOCTH.

67. DnexTponuTHYEcKas AUcconManus Boibl. IOHHOE pou3BeieHue BOIbI.

68.IlonsTue 06 mHAMKaTOopax. MoHHBIE peaknuu paBHoBecus. CMelleHHe paBHOBECUH B
BOJIHBIX PAaCTBOPAX 3JIEKTPOJIUTOB.

69. l'uaponus comeii.

70.OKHMCIUTENBbHO-BOCCTAHOBUTEbHBIE ITpoliecchl. [IoHATHE O CTeNeHN OKUCIEHUS 3JIEMEH-
TOB B COCJMHEHMSIX.

71. KucnoTHO-OCHOBHBIE CBOMCTBA BELIECTB.

72. BaxxHelye OKMCIUTEIN U BOCCTAHOBUTEIH.

73. OKUCIUTENEHO-BOCCTAHOBUTENIbHAS IBOHCTBEHHOCTb.

74. MeToibl COCTaBJICHUS yPaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

75. [lonsiTHE 00 21EKTPOAHBIX MOTEHIMATAX.

76. 3aBUCUMOCTb BEJTMYMHBI IEKTPOJHBIX MOTEHIHAJIOB OT MPHUPOJBI JIEKTPOJOB M PaCTBOPHU-
TeJen.

77. I3MepeHue 31eKTPOTHBIX MOTEHIIHAIIOB.

78. CTaHmapTHBIA BOJOPOIHBIN 3JIEKTPO/I U BOJOPOIHAS IIKAJIA TIOTSHIINAIOB.

79. Psia cTaHIapTHBIX 3JIEKTPOIHBIX TOTEHIIMANIOB.

80. 3aBHCUMOCTH BETMYMHBI JIEKTPOAHBIX TTOTEHIINATIOB OT KOHIIEHTPAI[MH HOHOB B paCTBOE.

81. I'anbBaHWYECKHE AIIEMEHTBI. DJIEKTPOIBUKYILAsl CHJIA TAIbBAHUYECKOTO 2JIEMEHTA.

82. BaxkHelme cCOBpeMeHHbIE TaTbBAHNIECKHE dJIEMEHTHI.

83. CymHoCTb 35eKTpoin3a. AHOJHOE OKHUCICHHE U KaTOTHOE BOCCTAHOBJICHHUE.

84. BropuuHble MPOLECCH PH JIEKTPOIIHU3E.

85. DieKTpoan3 ¢ HEpPaCTBOPUMBIM U PaCTBOPUMEBIM aHoaMu. 3akoHbl dapajes. Beixox mo To-
KY.

86. DIeKTPOIUTHIECKOE TIOJTydeHHE U pahUHUPOBAHUE METAJUIOB. DIIEKTPOJIN3 pacIuiaBa.

87. DnexTponu3 BOJHBIX PaCTBOPOB.

88. 3akonsr dapanes.
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89. OcHoBHbIe BUABI KOppo3un. Kitaccupukanusi KOppO3UOHHBIX IMPOIIECCOB.

90. DnekTpoXuMHUYECKast KOPPO3HsI METAILIOB.

91. 3amuTa METAIJIOB OT KOPPO3HH.

92. IlpoTekTopHas ¥ KaTo/IHAs 3allUTa METAJUIOB OT KOPPO3HUH.

93. XuMHueckue CBOMCTBAa METAJNIOB, UX BOCCTAHOBHUTENbHASI CIIOCOOHOCTD.

94. B3auMoieiicTBHE pa3IUYHbIX METAJLIOB C KUCIOPOJIOM, BOJIOW, KUCIIOTAMH, IIEIIOYAMH.

95. M3BneyeHue METAIOB U3 PYI.

96. OCHOBHBIC METOJIbI BOCCTAHOBJICHUSI METAILIOB. [lolydeHre YHCTBIX U CBEPXUYUCTHIX METaJl-
JIOB.
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