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1 PE3YJIbTATBI OCBOEHUA JUCHUITJINHBI

Tabmuna 1 — Ilnanupyemsbie pe3ynabTaThl 00Y4EeHHS IO AWUCUUIUIMHE, COOTHECEHHBIE C

YCTAaHOBJICHHBIMH WHAHWKATOpAMU JOCTUKCHUA KOMHCTGHL{I/Iﬁ

Kon n HaumeHoBa-
HHE KOMITETCHIINN

HNupukarops! go-
CTUKEHUSI KOMIIE-
TEHIUU

Jucrunnmna

Pesynbrarel oOydenus (Biaje-
HUS, YMEHUS U 3HaHUS), COOTHE-
CEHHbIE C KOMIIETEHIIUS-
MU/UHINKATOPAMH JOCTHKCHHS
KOMIIETCHIINH

OIIK-2: Cnocoben
MPUMEHSATh OCHOB-
HbIC 3aKOHBI U Me-
TOALI  HCCIIEOOBa-
HUM €CTECTBEHHBIX
HayK JUIsl PELICHHUs
3ajad  mpodeccuo-
HaJIbLHOM  JesITellb-
HOCTH

OIIK-2.3: PaGoraer
c XHUMHAYECKHUMU
BEIIECTBAMH C CO-
OJI0JIEHUEM  HOPM
TeXHHKH Oe3omac-
HocTh. Mcnonb3yer
MOJyYeHHbIE  3Ha-
HUS B TIpodeccuo-
HaJIbHOM  JIesITelb-
HOCTH

Xumus (pazzaen
«Heoprannueckas
XUMUS)

3HaTth:

- OCHOBBI CTPOCHHUSI aTOMOB U
MOJIEKYJT;

- METO/Ibl ONUCAHUS XUMUYECKUX
pPaBHOBECHUI B pPacTBOpPAX DHJIEK-
TPOJIMTOB, TUAPOIIU3A COJIEH;

- OCHOBBI XMMMYECKOM KHHETH-
KH;

- XMMHYECKUE CBOMCTBA 3JIEMEH-
TOB Pa3JIMYHBIX TPYII MEPUOIH-
YECKOM CUCTEMBbI M MX COEIHMHE-
HUM;

- OKHCJIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.
YmMmern:

- OMNpeNeNsITh IO CIPaBOYHBIM
JAHHBIM  TEPMOJUHAMUYECKHE
XapaKTEPUCTUKA  XUMHUYECKHUX
peakuuii, BenuuruHbl pH;

- MPOU3BOJIUTH PACUYeThbl KOHIICH-
Tpalid PACTBOPOB PA3THUHBIX
COEIMHEHU M.

Baaners:

npaBuiIaMud 0e30macHoil paboThI
B XMMUYECKOU JJabOpaTOpHHu.

2 IEPEYEHb OLHEHOYHbLIX CPEJIACTB J1JIA

MHO2TAIMIHOT'O ®OPMMUPO-

BAHUSA PE3YJIbTATOB OCBOEHUSA JUCHUIJIMHBI (TEKYIIIUA KOHTPOJIb) U
MMPOMEXYTOYHOM ATTECTAIIUA

2.1 ]l OueHKH pe3yabTaTOB OCBOEHUS TUCIUILIIMHBI UCTIOIb3YIOTCS:

- OICHOYHBLIC CPEACTBA TCKYILICTO KOHTPOJIA YCIICBACMOCTH

- OICHOYHELIC CPEACTBA JIA HpOMe)I(YTO‘{HOﬁ arTeCTaguu 110 JUCIHHUITIIINHE.

2.2 K OIleHOYHBIM CpeACTBAaM TEKYIIEro KOHTPOJI YCIIEBAEMOCTH OTHOCSTCS:

- TCCTOBBIC 3aJIaHU,

- 3aJJaHMsI 1 KOHTPOJIbHBIE BOMPOCHI 110 Ta0OpaTOPHBIM paboTam;

- 3aJJaHMs [T0 KOHTPOJILHOM padoTe.
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2.3 K OLIEHOYHBIM CpeACTBaM Ui IPOMEXKYTOYHOM aTTeCTalMy 10 JUCLUIUIMHE, IIPOBO-
TUMOH B (pOopMe IK3aMeHa, OTHOCSTCS:

- OK3aMCHAIIlMOHHBIC BOIIPOCHI U 3aJlaHUS.

3 OHEHOYHBIE CPEJICTBA TEKYHWEI'O KOHTPOJIA YCIIEBAEMOCTH

3.1 TecToBble 32/ 1aHUs.

TecToBbI€ 3a/1aHUsI UCTIONB3YIOTCA AJII OIIEHKU OCBOCHHSI OCHOBHBIX TE€M JIUCLUMIUIUHBI U
npuBeaeHbl B [Ipunoxenun Ne 1. CTyaeHT, NOJyYUBIINA HEYJOBIECTBOPUTEIBbHYIO OLIEHKY IO
pe3ylbTaTaM TECTUPOBAHUS B CEMECTPE MPOXOIUT TECTUPOBAHKE TOBTOPHO.

TectupoBanue npeaycMaTpruBaeT BbIOOp MPaBUIBHOTO OTBETA HAa BOIIPOC WIIM 3aJlaHUE U3
MpeyiaraéMbIX BapuaHTOB OTBeTa. OlLIEHKAa OMPEessieTCs] KOJIMYECTBOM JIOMYIIEHHBIX TIPHU BBI-
Oope onmooK.

MeTtoauyeckne peKOMEHIAINH M0 OLIEHKE TECTOBBIX 33JaHUI MPEACTABICHBI B BUJIE HU-

JKETIPUBEICHHON TaOJIMYHON (OPMBI:

[TporeHT pe3yIbTaTHBHOCTH KauecTBeHHast O1lcHKA WHAMBHYAIbHBIX 00pa-
(paBHIIbHBIX OTBETOB) 30BaTEJIbHBIX TOCTH)KCHUI
80-100 OTJINYHO (3a4YTEHO)
70-79 XOpOoIIo (3a4TEHO)
50-69 yJIOBJIETBOPHUTEIHHO (3aUTEHO)
meree S50 HE Y/IOBJICTBOPUTEIILHO (HE 3aYTECHO)

3.2 3agaHus 1 KOHTPOJIbHBbIE BONIPOCHI 110 JIa0OPATOPHBIM padoTam

HenpeMeHHBIM yCIOBHEM YCIEIIHOTO YCBOEHHUS AMCLMILUIMHBI SIBISETCS BBINOJIHEHHE
nabopaTtopHoro mpaktukyma. Ero nensto siBisiercs (GopMUpOBaHHE y OOy4darOIIMXCsl HaBBIKOB
CaMOCTOSITENIbHON AKCIIEPUMEHTAIBLHOW pabOoThl, YMEHUS aHAJIM3UPOBATh MOJYYEHHBIE PE3YJib-
TaThl U HOPMYIUPOBATH BBIBOJBI 110 JIAOOPATOPHBIM paboTaM.

3amaHus ¥ KOHTPOJIbHBIE BOIPOCHI 10 J1a0opaTopHbIM paboTaM HpuBeAeHbI B [Ipuinosxe-
HUAH Ne 2.

CTyneHT, BBINOJHUBIIUN Bce JlabopaTopHble padOThl, MPaBUILHO O(QOPMUBIINN OTYETHI
o HUM ((hopMyIHpoBaHUE LI pabOTHl, HAIMCAHUE YpaBHEHHs peakLui, OlMcaHue HadIo/e-
HUH, GOpMyTUpOBaHHE BHIBOJIOB) M MPABUIBHO OTBETHBIIUI HA BONPOCHI COAEPIKAHUIO U METO-
JTUKE J1a00paTOPHBIX pabOT MOJIyYaeT M0 HUM OLIEHKY «3auTEHOY.

[To maGoparopHOMY IPAKTUKYMY (B TIEPBOM ceMecTpe OOy4YeHHS JTUCIIUIUIMHBI) BHICTAB-
JSIeTCsl OLICHKA IO YeThIpeX-0alIbHON IIKaJe — «OTIUYHOY, «XOPOLIOY, «yIOBIETBOPUTEILHOY,

«HCYHOOBJICTBOPUTCIIBHO» B 3aBUCUMOCTHU OT IMOJIHOTBI OTBECTOB HAa KOHTPOJIBHBIC BOIIPOCHI I1O
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BceM J1abopaTopHbIM pabotaM. HeynoBieTBopuTenbHas OIIEHKAa BbICTABIISETCS, €CIIU CTYEHT HE
BBINOJIHWII U HE «3aIlUTHID» J1a00opaTopHbIe paboThI.
3.3 3aganusi 10 KOHTPOJBLHBIM padoTam
s ouHo#t u 3a04HON (OpMBI 00YUEHHS PEAYCMATPUBAETCS BHIMOIHEHUE KOHTPOIbHON
pabotel. KonTposnbpHas paboTa BKIIOYAET JBEHAALATH 3a/JlaHUN 110 OCHOBHBIM T€MaM TUCIUILIN-
HBI, BBIITOJTHEHHE KOTOPBIX Oy/IET CIoCOOCTBOBATh OCBOSHHUIO MaTepuaa
OOyuaronuiicsi BHIOJMHAECT BapuaHT KOHTpoJbHBIX 3amanuii (IIpunoxenune Ne 3), o6o-
3HAYEHHBIN JBYMS MOCIEIHUMU I pamu mudpa B 3a4eTHON KHIKKE UM CTYACHYECKOM Oulie-
Te, Hanpumep, mudp 1087 cooTBETCTBYET BapHaHTy KOHTPOJIbHOM paboThl Ne 87.
[Ipu BBINONHEHUU 3alaHUN KOHTPOJIBHON paboThl oOywaroliemycs HeoOXoauMo olpa-
IaTbcsd K PEKOMEHIYEMbIM YUeOHUKAM M y4EOHBIMHU MOCOOHMSAM, KOHCIEKTY JIEKIMM, YTO CIO-
CcOOCTBYET Pa3BUTHIO HABBIKOB CAMOCTOSATEILHON paboThl C yueOHOU nuTepaTtypoit. Takxke ciie-
JyeT ToceniaTb KOHCYJIbTAlUU.
OOyuarommuiics, BHIIOJHUBIINI BCE 3aJJaHKs CBOETO BapUaHTa KOHTPOJIBHON pabOThI, pa-
00Ty HaJx omuMOKaMu B cilyyae HEOOXOJMMOCTH U OTBETHBLIMM Ha BOIPOCHI MO T€MaM KOH-
TPOJIBHBIX pa0dOT MOJYYAET 10 HUM OLIEHKY «3aYTEHO».

KOHTpOJ’ILHHG 3alaHus ITPUBCACHLI B HpI/IJ'IO)KCHI/II/I Ne 4,

4 OIIEHOYHBIE CPEJICTBA JJIS1 IPOMEXYTOUYHOM ATTECTAIIAM TTIO
JUCHUIIVIMHE

4. ITpomexyTouHas aTTeCTalys 10 AUCLUILIMHE TPOBOJIUTCS B (hOpME IK3aMEHa.

K sk3ameHy AOIyCKaOTCs CTYAEHTHI:

- TTOJIOKUTENLHO aTTECTOBAHHBIE 110 Pe3yJIbTaTaM OCBOCHHUS JUCIUILIUHBI;

- NIOJIY4YMBILIKE TIOJIOKUTENIbHBIE OLEHKH M0 pe3yJibTaTaM TECTUPOBAHUS;

- BBINOJIHUBIINE U 3allUTHBIINE BCE MPEAYCMOTPEHHBIE JTaOOPAaTOPHBIM MPAKTUKYMOM
n1abopaTopHble padoThI;

- BBITIOJTHUBIIIME U 3aIIUTUBIINE KOHTPOJIbHYIO paboTy (3a0uHast popMa 00ydeHus).

4.2 B Ipunoxennn Ne 5 mpuBeIeHBI TUIIOBBIE 3K3aMEHAIMOHHBIE BOMPOCHI IO TUCIIH-
TUIMHE.

4.3 OcHOBO# /17151 ONIpeIesIeHHs OLIEHKH Ha DK3aMeHe CIYXKHUT YPOBEHb YCBOCHHS yUeOHO-
ro marepuana (tabmauna 2).

YHuBepcanbHas CHCTEMa OIICHUBAHUS PE3YIHTATOB OOYUYECHHS BKIIFOYAET B CEOST CUCTEMBI

OLICHOK: 1) «OTIMYHO», «XOPOLIO», «yJOBJIETBOPUTEIBHO», «HEYIOBIETBOPUTEIBHOY; 2) «3a-



®OH/] OLIEHOYHBIX CPEJICTB JUI1 ATTECTAIIMU MO JUCLUTUIMHE «XUMUSl» (PA3EJ «HEOPTA-
HUYECKAST XUMUSl» (TPUJIOKEHUE K PABOYEI ITPOIPAMME MOJIYJIS) OCHOBHOM TTIPO®ECCHO-
HAJIBHOM OBPA30BATEJIBHOI ITPOTPAMMBI BBICIIET'O OBPA3OBAHUS (BAKAJIABPUAT) Bepcus 1 5

YTEHO», «HE 3a4TeHO»; 3) 100 - 6ayibHYI0 (IPOLIEHTHYIO) CUCTEMY U MPABUIIO MIEPEBOJIA OLIEHOK

B MIATUOAIUTBHYIO CUCTEMY (Ta0u. 2).

Tabnuna 2 - Cucrema OLIEHOK U KPUTEPUHN BBICTABIIEHUS OLIEHKU

KOPPEKTHO  CBSI3bI-
BaTh MEXIY COOOM
(TOJIBKO HEKOTOpHhIE
U3 KOTOPBIX MOXKET
CBSI3BIBAaTh  MEXIY
co0oit)

B3IVIsIa Ha W3Y-
qyaeMBbIi 00BEKT

B3IVIsIa HA HU3Y-
YaeMBbIi 00BEKT

Cucrema 2 3 4 5
OIIEHOK 0-40% 41-60% 61-80 % 81-100 %
«HEYIOBJIETBOPH- «YIIOBJICTBOPH- «XOPOIIO» «OTIIMYHO»
Kpurepuit TEJTBLHO TEILHO»
«HE 3a4TEHO» «3a4TEHO»

1 Cucremuocts | O0namaer uactud- | O0magaer muHHu- | O0namaer O0Onamaer MOJHO-
W TOJHOTA 3HAa- | HBIMH W Ppa3po3- | MAIbHBIM ~ Ha0O0- | HAOOpOM  3HA- | TOM 3HAHUN W CH-
HUW B OTHOIIE- | HCHHBIMHA 3HAHUS- | pOM 3HAHWMH, He- | HUW, JOCTaTo4- | CTEMHBIM
HUU u3yuyae- | MH, KOTOpble He | OOXOJUMBIM JJS | HBIM JUIS  CH- | B3DJISIIOM Ha H3Y-
MBIX OOBEKTOB | MOXKET HAy4YHO- | CHCTEMHOTO CTEMHOTO YaeMbIi 00BEKT

FOIITUXCS y HECTIO
CBeICHUN

BOBJICKAacT B HC-
CJICAOBAHUE HO-
BBIC  PCJICBAHT-

HBbIC 3aaa4c

2 Pabora ¢ uH- | He B cocrosuum | Moxer Hautu | MoxkeT HaiTh, | Moxer HaWTH,
¢bopmarueit HaXOJIUTh HEOOXO- | HEOOXOIUMYIO UHTEPIPETUPO- | CUCTEMATU3HPO-
auMyro  uHpopMma- | ”HQOpMalMi0 B | BaTh U CHCTEMa- | BaTb  HEoOXoau-
1y, J1ub0 B CO- | paMKax IIOCTaB- | TUBHUPOBAaTh He- | Myl  HH(poOpMa-
CTOSHMM HAXOIUTh | JIEHHOM 3a7auu 00X0TUMYIO IO, & TAKXKE BBI-
OTAeNbHbIE  (ppar- UHGOPMALIMIO B | IBUTh HOBBIE, JIO-
MEHTBl HH(pOpMa- pamMKax IIOCTaB- | [IOJHUTEIbHBIC
UM B paMKax IIo- JICHHOM 3aJauydl | UICTOYHUKNA  WH-
CTaBJICHHOM 3a7a4u dopmaruu B pam-
Kax  IOCTaBJICH-
HOM 3a7a4u
3.HayuHoe He wmoxer nemarts | B cocrosgHuu | B cocrosguuu | B COCTOSHUH
OCMBICIICHHE HAayyHO  KOPPEKT- | OCYIIECTBIIATh OCYILECTBIIATH OCYIIECTBIIATH
M3y4aeMoOro sB- | HBIX BBIBOJOB W3 | HAyYHO KOPPEKT- | CUCTEMaTH4e- CUCTEMAaTUYECKUN
JIEHUs, TIPOLEC- | UMEIOLIUXCS Yy HETO | HbIH aQHaJIM3 | CKUH W HAy4Ho | U Hay4HO-
ca, 00beKTa CBEJICHUH, B COCTO- | IPEAOCTABICHHON | KOPPEKTHBIN KOPpPEKTHBIN aHa-
SHUW TIPOAaHAJIM3M- | HUHPOPMALIUU aHalau3 IpeNo- | JIM3  IPEJOCTaB-
poBarb TOJBKO HE- CTaBJICHHOM neHHot  mHOp-
KOTOpBIE W3 HMe- uH(popMaiuuy, MalllH, BOBJIEKAET

B HUCCICIOBAaHUC
HOBBIC PCIICBAHT-
HBIC IHOCTaBJICH-

HOM 3ajadye [gaH-
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Cucrema 2 3 4 5
OIIEHOK 0-40% 41-60% 61-80 % 81-100 %
«HEYJIOBJIETBOPH- «YIIOBJIETBOPH- «XOpOILIO» «OTIIUYIHO»
Kpurepuit TEIILHO» TEJILHO»
«HE 3aU4TCHO» «3a4TECHO»

JTaHHBIC HbIC, TpeJyIaraet
HOBBIE  PaKypChl

MOCTABJIEHHOM

3a/1a4u

4. OcBoenue
CTaHIapPTHBIX
aJITOPUTMOB
peleHus
(heccHoHaTbHBIX
3a1a4

npo-

B cocrosHum pe-
athb TOJILKO
(dbparMeHTHI 1o-
CTaBJICHHOM 3a/1auu
B COOTBETCTBUU C
3alaHHBIM  aJro-
PUTMOM, HE OCBOMIT
MPEIJI0KEHHbBIN

QITOPUTM, JOITyC-

KaeT OIInOKu

B cocrostHun pe-
[1aTth MOCTaBIICH-
HBIE 3a7]a4M B CO-
OTBETCTBUU C 3a-
JTAaHHBIM anro-

pPUTMOM

B COCTOSTHUH
pemarb IMOCTaB-
JICHHBIE 3aJa4yu
B COOTBETCTBHUH
C 3aJaHHBIM aj-
TOPUTMOM,  TIO-
HHUMaeT OCHOBBI
MIPEIIOKEHHOTO

aJIrTOpUTMA

He Tonmpko Bmaje-
€T aJTOPUTMOM H
IMOHHUMAET ero oc-
HOBBI, HO U TpE.I-
JlaraeT HOBBIE pe-
IIEHUST B paMKax
MMOCTaBICHHOMN
3a/1aun
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5 CBEAEHUSA O ®OHAE OLHEHOYHBIX CPEJACTB U EI'O COI'IACOBA-
HUA

@oH/1 OLIEHOYHBIX CPEJACTB /I aTTeCTallUuM Mo aucuuiinHe «Heopranuueckas Xumusi»
IpeJICTaBIsieT co00i KOMIIOHEHT OCHOBHOM IMpodeccnoHanbHOM 00pa30BaTeabHONU MPOTrpaMMbl
OakanaBpuata 1o HarpasjieHHut0 oarotoBku 19.03.03 [IpoaykTel MUTaHKUS KUBOTHOTO MPOMC-
XOXKJICHUS

@DOHJ OICHOYHBIX CPEJICTB PACCMOTPEH M OJOOpPEH Ha 3aceqaHuu Kadenpbl XUMHUS

20.04.2022 r. (mpotokoia Ne 7).
3aBenyromnuii kadeapoit . / | b.1O. BopotHukos

@oH/1 OLIEHOYHBIX CPEACTB PACCMOTPEH M 000pEH Ha 3aceiaHuu Kadeapbl TEXHOIOTHH

npoaykToB nutanus 13.04.2022 r. (mpotokoi Ne 10).

3aBenyromias kadeapoii — HN.M. TuroBa
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Hpniaoxenne Ne 1
TecToBble 32/1aHUA

Tect 1

Bonpoc 1. XumuueckoMy 371€MEHTY COOTBETCTBYET BhICIINN okcuJ coctaBa ROs.
DJeKTpOoHHask KOH(DUTYpallKsl BHEIIHETO SHEPreTHYECKOI0 YPOBHS aTOMa ITOT0 3JIEMEHTa!
1) ns?np? 2) ns’np® 3) ns’np? 4) ns’np®

Bompoc 2. B atome xpoma yrciio cBoboHbIx 3d opOuTaieii paBHo:
1)1 2)2 3)3 4) 0

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

1) yObiBatoT 2) BO3pacTarmT
TIEPUOANICCKH

4) HE U3MEHSIOTCS

Bompoc 4. KoBaneHnTHas HenosisipHasi CBsI3b PEAIM3yeTCsl B COSAMHEHUN:
1) CrO3 2) P20s 3) SO2 4) F,

Bomnpoc 5. m- cBsi3u UMEIOTCS B MOJIEKYIIE:
1) nuknorexkcana 2) nexaHa 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) yriekucIiblii ra3 4) metaH (TB)

Bompoc 8. Ha cBoiicTBa BelliecTBa He OKa3bIBAaeT BIIUSHUE!

1) uncno npomexy- 3) MOpsI0K coelnHe-
) 70 HIPOMEXEY ) nopsin A 4) B3auMHOE BIUSHUE

TOYHBIN CTaAUH I1O- HHUA aTOMOB B MOJIC-

CTPOEHUE MOJIEKYJIBI aTOMOB B MOJIEKYJIE
JTy4eHus Kyny

2) npocTpaHCTBEHHOE

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

Bompoc 10. ’Kene3o pearupyet ¢ KaxabIM U3 IBYX BEHIECTB:
1) xmopugom HaTpust  2) KUCTIOPOJIOM M 3) OKCHJIOM allfoMUHUS ~ 4) BOJIOH U
178:1001 (0} XJIOpOM 1 KapOoOHATOM KaJus TUAPOKCHUIOM HaTpHs

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

Bompoc 12. T'mapoxcua nunka (11):

3) MpOSIBIIAET TOJNBKO  4)HE MPOSIBIAET
am¢oTepHbIE CBOW- TOJIBKO KHCIIOTHO-
CTBa OCHOBHBIX CBOWICTB

1) IpOSBJISIET TOJIBKO  2) MPOSIBIISIET TOJIBKO
OCHOBHBIE CBOWCTBA  KHUCJIOTHBIE CBOMCTBA

Bormpoc 13. Ilpu snexTposn3e BOIHOTO pacTBOpa HATpaTa cepedpa Ha KaTojae oopa3yeTcs:
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) Cuu HCI, KCIOs  2) Zn 1 HCI, KMnOy4 3) H202, HgO 4) HCI,Na20

Bomnpoc 15. Jlng nonydeHns HEpKaBErOIIE CTalnu B €€ COCTaB BBOJIAT:
1) docthop 2) xpoM 3) KxpeMHHUit 4) yranepon

Bomnpoc 16. B o1HOM 13 3TUX BELIECTB aTOM XpOMa MPOSIBIISIET CTEIIEHb OKUCICHUS +6
1) CrCl3 2) Cr203 3) K2Cr207 4) Cr

Bonpoc 17. C paz6aBieHHON CEpHOI KUCIOTOM He OyAeT B3aMMOJICHCTBOBATD:

1) Cu 2) Zn 3) Mg 4) Ca

Bompoc 18. DT0T 251eMeHT uMeeT HanOOJBIIYI0 BEIMUUHY JIEKTpooTpuiiarebHocTu (30)
1)C 2)N 3)B 4) F

Bormpoc 19. C 66nb1mieii CKOpOCThIO UAET PEAKITUS COISTHON KUCIIOTHI C
1) wmenpro 2) Kele30M 3) MaraHuem 4) UUHKOM

Bonpoc 20. HauGomnee cnadbiM 3JIEKTPOIUTOM SIBJISETCS BOJHBIN pacTBOP
1) HF 2) HCI 3) HBr 4) HI

Bomnpoc 21. Jlakmyc npuoOperaeT CHHHI IBET B BOAHOM pacTBOpe
a) KCI 0) K2COs3 B) Alx(SO4)3 r) HCI

Borpoc 22. ITpu 31€KTposu3e BOAHOTO PACTBOPA HATPATa KaJIus Ha aHOJIE BBIIEIIETCS
a) O 0) NO2 B) N r) Ho

Bompoc 23. OxucnurenbHO-BOCCTAHOBUTENbHAS peaKLUs IPOTEKAET MEXTY
a) SOz u H.0O 0) KO2wu H20 B) CO2wu H20 r) CuHO

Bornpoc 24. ®opmMynbl KHUCIOThI, OCHOBaHUSI 1 OCHOBHOT'O OKCHJA MOCJIEA0BATEIbHO yYKa3aHbl B
panay:

1) NazSiO3, KOH, K20 3) HF, Mg(OH),, BaO

2) Ca(OH)z, H.S, CaO 4) H2S04, Ba(OH)z2, SiO2

Bompoc 25. C pa36aBneHHO cepHON KUCIOTON pearupyeT Kaxa0e U3 ABYX BEIIECTB:
1) CuuKNO3 3) NaCl u Ag

2) CaOwuAu 4) Zn u MgO

Bompoc 26. Okcun yraepona (V) pearupyer ¢

1) THIPOKCHUIOM KaJIbIIHs 3) okcuziom cepsl (V)

2)  ruapokcuaom meau (I1) 4) okcuziom xpoma (V1)

Bompoc 27. PactBopeHHEM COOTBETCTBYIOLIETO OKCH/IA B BOJIE HENb3S IOJYUYUTh KUCIOTY
1) CEpPHYIO 3)  a30THYyIO
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2) metapochopHyIo 4)  KpEeMHHUEBYIO
Bomnpoc 28. Dk30TepMHUUECKUid MPOLIECC MPOTEKAET:

1) C BBIJIEJIEHUEM TEIUIOTHI 3) 0€3 BBIJEIIEHUS TEIIOThI
2) C TOTJIOIIEHNUEM TETUIOTHI 4) ¢ yMeHbIICHUEM 00beMa

Bonpoc 29. Duporepmuueckuii npouecc npoTeKaeT:

1) C BBIJIEJIEHUEM TEIUIOTHI 3) 0€3 BBIJEIIEHUS TEIIOThI
2) C TOTJIOIIEHNUEM TETUIOTHI 4) ¢ yMeHbIICHUEM 00beMa

Bormpoc 30. Illenouynoit pacTBOp mojiydaercs Mpyu pacTBOPEHUH B BOJIE:

1) cynabuaa HaTpus XJIOpHUA Kee3a
2) cyibdaTa HaTpus HUTpaTa aMMOHHUS

Tect 2

Bonpoc 1. CaMbiM pacipoCcTpaHEeHHBIM 3JIEMEHTOM 3€MHOM KOPBI SBISETCS:
1) Bomopon 2) KUCI0po. 3) xene3o 4) a3ot

Bomnpoc 2. Yucno saekrponos y uona Cl” paBHo:
1) 14 2) 16 3) 18 4) 17

Bormpoc 3. PacnipeiesieHHIo 3JIEKTPOHOB IO SHEPTETUUECKUM YPOBHSM B aTOME 3JIEMEHTA COOT-
BETCTBYET psij uucen: 2, 8, 18, 6. B nepuoanyueckoii cucteme 3TOT JIEMEHT PacIoiOKeH B

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

Bompoc 4. [1o 1oHOpHO-aKLIEITOPHOMY MEXaHHU3MY 00Opa30BaHa O/IHA U3 KOBAJIEHTHBIX CBS3EH:
1) NH3 2) NH4ClI 3) NO 4) N2

Bormpoc 5. 1o cBoeMy cocTaBy aJIKeHbI H30MEPHBL:
1) ankanam 2) ankuHam 3) ankanueHam 4) nukoankaHaMm

Bormpoc 6. Crenenp OKMCIIEHHSI 3JIEMEHTA B BBICIIEM OKCHJIE paBeH +6, a B BOJOPOJHOM COEIIU-

HCHUU €TI0 CTCTICHb OKHUCJICHUS paBHA:
1) -2 2) +2 3) +6 4) -6

Bonpoc 7. MosiekynsipHO€ CTPOCHUE UMEET:
1) Boga 2) okcua HaTpus 3) oxcun kpemuus (1V) 4) anmas

Bompoc 8. KucioTHsle CBOCTBa MPOSBIIAET KaX/10€ M3 IBYX BEIIECTB:
1) HCIO4; Co2HsCOOH  2) CH3NH2; HNOs  3) CsHsOH; Cu(OH)2 4) NHs; CsHsNH2

Bormpoc 9. Kanpunii B MpOMBIIITIEHHOCTH MOJTY4YaroT:

4) neiictBremM Ooiee
aKTUBHOTO METaJuIa
Ha BOJHBIEC PaCTBO-

1) anexTpoan3oM pac- 2) 5NeKTpoIM30M  3) IEKTPOJIM30M pac-
tBopa CaCl pacmaBa CaCl tBopa Ca(OH)2
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pBI colieit

Bonpoc 10. Ctenenb okuciaeHust XpoMa B €ro aMm(pOTEpHBIX COSUHEHUSIX PaBHA:
1) +6 2) +2 3) +3 4) +1

Bormpoc 11. DnemenToM, 00pa3yronuM BOJOPOIHBIE COSAMHEHUS TOJIBKO C OCHOBHBIMU CBOM-
CTBaMH, SIBJISICTCS:

1) C 2) N 3) F 4) O

Bormpoc 12. K xucapIM COJISIM He OTHOCHTCS BEIIECTBO ¢ (OPMYITOW:
1) NH4CI 2) NaHS 3) Ca(HCO3)2 4) NaH2POg4

Bonpoc 13. TIpu 31€KTpoIM3€e BOAHOIO PACTBOPA HUTPATA KaJlks Ha aHOJe 00pasyeTcs:
1) O2 2) NO2 3) N2 4) H:

Bompoc 14. Yrnekucineblii raz B 1a00opatopuu Nojay4yaroT IpU B3aUMOIEHCTBUU:
1) Na,COz u CaCl; 2) CaCOz u HCI (p-p) 3) Na2COs u Ca(OH)2  4) NaOH u CaCOs3

Bonpoc 15. XKene3nass KOHCTpYKIMs OyIeT 3allUIIEHA OT KOPPO3MH B KHCIIOW CpeJie, eClii Ha
HEH YKPEIUTh IEKTPOJ U3:
1) uuHka 2) meau 3) onoBa 4) cBuHIIA

Bompoc 16. Xumudeckomy 3J€MEHTY COOTBETCTBYET BhICIIHI OKcH cocTaBa ROs.
DJeKTpOHHAs! KOH(PHUTYpalUsi BHEIIHETO YHEPTETUIECKOr0 YPOBHSI aTOMa 3TOT0 3JIEMEHTA!
1) ns?np* 2) ns’np® 3) ns?np? 4) ns’np®

Bompoc 17. B arome xpoma 4nciio cBo0oHbIxX 3d opOuTaneii paBHO:
11 2)2 3)3 4) 0

Bomnpoc 18. B psay xumudeckux snemenToB Mg—Ca—Sr —Ba merammueckue cBoiicTsa:
3) U3MEHS0TCS

4) He U3MEHSIOTCS
MEePUOINYECKH

1) yObiBatoT 2) BO3pacTaroT

Bompoc 19. KoBasieHTHas HeNossipHas CBS3b PeaIU3yeTcs B COCIMHEHUU:
1) CrO3 2) P20s 3) SO2 4) R,

Bompoc 20. - cBsi3u UMEIOTCS B MOJIEKYJIE:
1) nukIoreKcana 2) nekaHa 3) mponuHa 4) otana

Bompoc 21. Crenenb okucnenus yriepona B CHaCl:
1) +1 2)-1 3) +2 4) -2

Bompoc 22. MonekynspHOl CTpYKTypbl He HMeeT:
1) non (TB) 2) rpacdur 3) yriekucIiblii ra3 4) metaH (TB)

Bompoc 23. Ha cBoiicTBa BeniecTBa He 0Ka3bIBaeT BIUSHUE:

1) uncno npomexy- 3) nopsaoK coenuHe-
) 10 IpOMEsRY 2) NpOCTPaHCTBEHHOE ) mopan A 4) B3aIMHOE BJIMSIHUE
TOYHBIN CTAIHIA TIO- HUS aTOMOB B MoJie-

CTPOEHHE MOJIEKYJIBI aTOMOB B MOJIEKYJIE
JIy4EHUs KYILy

Bormpoc 24. V3 npuBeIeHHBIX HIKE METAIIJIOB HAU00JIee aKTUBHBIMHU SIBIISTFOTCS:
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1) 6epuumit 2) Maraui 3) xanbuuii 4) 6apwmit

Bompoc 25. Kene3o pearupyer ¢ KaxbIM U3 ABYX BEIIECTB:
1) xnopugoM HaTpuss  2) KUCIOPOJOM U 3) OKCHUIIOM alfOMUHUSL ~ 4) BOJOU H
U BOJIOM XJIOPOM 1 KapOOHATOM Kasus TUIPOKCHUIOM HATPUS

Bormpoc 26. Cpeny nepeyuciieHHbIX 2JIEMEHTOB V TPyl THTHYHBIMU HEMETAJUIAMU SIBIISTFOTCS:
1) dochop 2) MBIIIBSIK 3) cyppMa 4) BUCMYT

Bomnpoc 27. I'uppoxcup nunka (11):

3) mposIBIIAET TOIBKO  4) HE MPOSBISAET
amM(pOoTepHBIC CBOW- TOJBKO KHUCJIIOTHO-
CTBa OCHOBHBIX CBOMCTB

1) IPOSBIISET TOJIBKO  2) MPOSIBISIET TOJIBKO
OCHOBHBIEC CBOMCTBA  KHCIIOTHBIE CBOMCTBA

Bomnpoc 28. [Ipu snexkTponan3e BOAHOTO pacTBOpa HUTpaTa cepedpa Ha KaTojie 00pa3yercs:
1) Ag 2) NO; 3) NO 4) H,

Bonpoc 29. PeaktuBamu [UIsl OIydeHHUs] BOJOPOJA M KUCIOpPOJA B JIAOOPATOPUU MOTYT OBITH,
CII/TYIOIIE BEIECTBA:

1)Cuu HCI, KCIO3  2) Zn u HCI, KMnO4 3) H202, HgO 4) HCI,Na.O
Bompoc 30. [lns nony4ueHus: Hep>KaBerolel CTalnu B €€ COCTaB BBOJST:
1) docthop 2) xpoM 3) KpeMHUit 4) yranepon
Tect 3
Bonpoc 1. Hanbonbiiee uncio HEHTPOHOB COACPKUTCS B SIIPE aToMa:
1) C 2) S 3) Li 4) Be

Bonpoc 2. Yncio 2nekTpoHoB y noHa Fe?* paBHo:
1) 25 2) 26 3) 24 4) 23

Bormpoc 3. B psaay xumudeckux ssementoB Li— Be —B — C meraminueckue cBOMCTBA:
4) u3MeHstoTCs

1) ocnabeBaroT 2) ycunuBaroTCs 3) He U3MEHSIOTCS
NEPUOINIECKU
Bonpoc 4. B monekyne ammuaka NHs xumundeckas cBsizb:
1) wonnas 2) KOBaJeHTHas 3) KoBaJleHTHas 4) NOHOPHO -
HETNOJsIpHAS MoJIIpHAst aKIenTopHas

Bompoc 5. OcHOBHBIM IPUPOIHBIM HCTOYHUKOM IIPEJIENbHBIX YIIIEBOIOPOAOB ABIISETCS:
1) HedTh 2) Oypsblit Ta3 3) KaMeHHBIH yroib 4) Topd

Bormpoc 6. Haubomnbiyro cTeneHb OKUCIEHHUS a30T MPOSIBISIET B COCTMHEHUH
1) N20s 2) NO 3) N20 4) NO2

Bomnpoc 7. I BewecTBa ¢ aTOMHOM KPUCTAJUIMYECKON PEIIETKON XapaKTepHa:
1) BbICOKas 2) HU3Kas 3) Hu3Kas

4) nerydecthb
TBEPAOCTH TeMIlepaTypa IUIaBJICHUsT  TeMIlepaTypa KUIICHHsI
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Bonpoc 8. C Booii He pearupyer:
1) marauii 2) Oepusutuit 3) OGapuii 4) cTpoHIUi

Bonpoc 9. HenocpeacTBeHHO IpyT € IpyroM He B3aUMOJelCTBYIOT:
1) KkuCIOpOI U XJIOP 2) BOIOPOI ¥ XJIOp  3) BOAOPO M KHCIOpOoa  4) XJIOp ¥ METaH

Bormpoc 10. Hanbonee criibHbIe OCHOBHBIE CBOWMCTBA MPOSBIISET THAPOKCH/I;

1) LiOH 2) KOH 3) NaOH 4) RbOH
Bomnpoc 11. llenouamu sBJISIFOTCSL BCE OCHOBAHUS, YKA3aHHbBIC B PAY:
1) NaOH; KOH; 2) Cu(OH)z; 3) NH4OH; LiOH; 4)Mg(OH)2;La(OH)s;
Ba(OH): Ca(OH)2; Sr(OH): Fe(OH). Bi(OH)s3

Bomnpoc 12 Cpena pactBopa kapOoHaTa Kaus:
1) menounast 2) kucnas 3) HeWTpanbHas 4) cnabokucias

Bonpoc 13. Bogopon o6pa3yercs mpu 3JIeKTpOIM3€e BOJIHOTO pacTBOpa:
1) CaCl» 2) CuSO4 3) Hg(NO3) 4) AgNOs

Bomnpoc 14. Jloka3aTs Hanu4ue KUCIOPOAa B COCYJIE MOKHO C IOMOIIBIO:
1) uaukaropa 2) Tieromen Ty4rHbl  3) U3BECTKOBON BOJIBI 4) GpOMHOI BOJIBI

Bompoc 15. IIpu 0AMHAKOBBIX YCIOBHSX B TIEPBYIO O4Yepeb OyIeT MOABEPraThCsi KOPPOIHH:
1) menp 2) xKemne30 3) MarHwuit 4) 30710TO

Bonpoc 16. XuMudyeckomMy 3JIEMEHTY COOTBETCTBYET BBICIINI Ookcua coctaBa ROx.
DJeKTpOoHHask KOH(PUTYpallKsl BHEIIHETO SHEPTeTHYECKOT0 YPOBHS aTOMa 3TOTO 3JIEMEHTa!
1) ns?np? 2) ns’np® 3) ns’np? 4) ns’np®

Bomnpoc 17. B arome xene3a unciio cBoOoaHbIX 3d opOuTaseii paBHo:
nH1 2)2 3)3 4)0

Bonpoc 18. B psaay xumudeckux snementoB Ba—Sr—Ca —M(g Metannnyeckue cBOWCTBa:
3) UBMEHSIOTCS

1) yObiBatoT 2) BO3pacTaroT
MEPUOINYECKH

4) He N3MEHSIOTCA

BOHpOC 19. KoBanentHas HCIOJIsIpHAA CBA3b PCAIIM3YCTCA B COCAUHCHUU !
1) CrO3 2) P20s 3) SO- 4) Cl2

Bormpoc 20. m- cBA3M UMEIOTCS B MOJIEKYJIE:
1) a3ora 2) xj0pa 3) 6poma 4) Bogopojaa

Bomnpoc 21. Crenens okucnenus yraepona B COz:
1) +1 2)-1 3) +4 4) -2

Bomnpoc 22. MosiekyJIsIpHYIO CTPYKTYPY UMeeT:
1) uox (TB) 2) rpacdur 3) yrieKucblii ra3 4) metaH (TB)

Bompoc 23. Ha cBolicTBa BeliecTBa 0Ka3biBaeT BIMSHUE:
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1) unciio mpomexy- 3) mopsAAOK COeaUHE-

) 10 HPOMENTY ) mopsn A 4) ycioBus nojryue-
TOYHBIN CTaqUH I10- 2) crmoco0 MmojaydyeHuss HHS aTOMOB B MOJIe- i
Ty4eHUS KYITy

Bormpoc 24. V3 npuBeIeHHBIX HIKE METAIIJIOB HAU0O0JIee aKTUBHBIMHE SIBIISTFOTCSL:
1) 6epuuit 2) Kanui 3) KanbLui 4) Gapuit

Bomnpoc 25. Keneso pearupyer c:
1) xnopugom HaTpusi  2) KUCJIOPOJIOM 3) okcusom anmomMuHug  4) Bojoi

Bomnpoc 26. Cpean nepednciieHHbIX 31€MEHTOB V Tpynibl HAUOOJIbIINE METAJUTMYECKUE CBOMIA-
CTBa MPOSBIISET:
1) dpocdop 2) MBIIIBSIK 3) cyppMma 4) BUcMyT

Bompoc 27. I'mapokcu]y antoMUHUSA:

4) He MPOSIBIISIET KUC-
JIOTHO-OCHOBHBIX
CBOICTB

1) NpOSsIBJISICT TOJBKO ~ 2) MPOSBISICT TOJIBKO  3) HposBisieT ambo-
OCHOBHBIC CBOWMCTBA ~ KHCJIOTHBIC CBOIICTBA  TEpHBIC CBOWCTBA

Bomnpoc 28. [Ipu anexkTponuse BOAHOTO pacTBOpa HUTpAaTa MEAH Ha KaTtojae oOpa3yercs:
1) Cu 2) NO; 3) NO 4) H,

Bompoc 29. CTonpko Bal€HTHBIX JIEKTPOHOB y aToMa 3JIEMEHTA ¢ IOPSAIKOBBIM HOMEPOM 15
1)5 2)3 3)4 4)8

Bompoc 30. Jns cmemnienus paBHoBecust poriecca N2 + 3H2 «<» 2NHz B ctopony oOpatHoii pe-
aKIUU HAJIO:

1) yBenuuuth 00beM  2) yBEIUYUTH 3) yMEHbIIUTH 1aB- 4) yBETUYUTH KOH-
JIaBJICHHUE JIEHUE LEHTPALIHIO
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IIpunoxenne Ne 2

33}13HHH U KOHTPOJIbHBIC BOIIPOCHI IO .]'IaﬁopaT()prIM paﬁ()TaM

JlabopaTopHasi padora Ne 1: Orlpex[e.nenne MOJIﬂpHOﬁ MaCChbl JKBHUBAJICHTA METaJlJ1Ia.

3amanue mo JraboparopHoil pabore: Ha ocHoBanmm ypaBHeHuwii MenpaeneeBa — Kiia-
neipoHa U 0ObEMHEHHOIO ra30BOI'0 3aKOHA BBIYMCIUTE MAaccy U 00beM (H.y.) BBLACIHMBILErOCs
BOZOPOZA.

Omnpexpenute MOJAPHYIO MAacCy SKBHUBAJICHTAa BOJOPOJA U METalIa, SKBUBAJICHTHBIH 00b-
€M BOJI0pO/ia, a0COJIIOTHYIO U OTHOCUTENIbHYIO IIOTPEIIHOCTH U CENIaliTe BBIBO/BI 110 IIPOEIIaH-
HOW paboTe.

KoHTposibHBIE BOIIPOCHL:

1. Yto Ha3bIBaeTCsl SKBUBAJIEHTOM BELIECTBA, MOJSIpHOW Maccoil skBuBasieHTa? Kak BbI-
YHUCIUTh MOJIIPHYIO MacCy SKBUBAJICHTA JIEMEHTA U CJIOKHOTO BenlecTsa? B yeM cymHoOCTb 3a-
KOHA 3KBUBAJICHTOB?

2. Ompenenute >KBUBAJICHTHYIO Maccy Mmeraiia, u3 1 r kotoporo obpasyercs 1,2518 r
OKCH/IA.

JlaGopaTopnas paGora Ne 2: Onpeznesienne Temiosoro 3¢gp¢pexra (AH) pacTBopenus cojiu.

3ananue no JabopaTopHOil paboTe: 1Mo pe3ynbTaTaM OIbITa pacCUUTaiTe U3MEHEHHUE HH-
tanbiuu AH (TeruoBoit 3gdexT) pacTBopenus xynopuaa ammonus. ITocrpoiite rpaduk 3aBucH-
MOCTH TeMIIepaTypbl OT BpEMEHH, OTJIOXKHB HA OCH OpAMHAT TEMIIepaTypy, a Ha OCH abcLuce —
BpeMsl (MHUH.).

KoHTposibHBIE BOITPOCHL:

1. Chopmynupyiite 3axoHn ['ecca, cnenctsue u3 3akona I'ecca.

2. JlaiiTe ompeselieHre K30 - U YHJIOTSPMUYCCKUX PEAKITUH?

3. Kakoii 3HaK IMCIOT 3HAYCHUS SHTAIBITUH 3K30- U YHJAOTEPMHUECKUX PEAKITN?

4. DKCHepUMEHTaIbHO YCTAHOBIIEHO, YTO IPU B3auMMOAEHCTBUM 2,3 T HATpus C BOJOU
BeienseTcs 14,0 kIx TernoTel. BerancanTe SHTaIBINIO peakuy.

JlabopaTopnass paGora Ne 3: OmnpeneieHne B/IHSIHUSI KHHETHYECKHX IAapaMeTpoB Ha
CKOPOCTh XMMHM4YeCKHMX peaknuid. M3yyeHue HampaBjeHMs CMEIICHHS XHMHYECKOIO
paBHOBecCHSI.

3amanue mo naboparopHoi padote: Ha ocHOBaHWYM SKCIIEPUMEHTANBHBIX JIAHHBIX 3aroJI-
HUTEC Ta6J'H/IHI)I; Ha‘-IepTI/ITe Fpa(i)I/IK 3aBUCUMOCTH CKOPOCTH PCAKIIMKU OT KOHLUCHTPAIIMU OAHOI'O
U3 pearupyromux BemecTB. Ha ocu abcuucc OTIOXKHUTE B OMpEIEIEHHOM MaciiTabe OTHOCH-
TeJIbHBIE KOHIIEHTPAIUU THOCYIh(aTa HATPUsl, HA OCH OPJAUHAT — COOTBETCTBYIOIIIUE UM CKOPO-
ctu. ChopMynupyiTe 1 HAMUIINTE BEIBOJI B COOTBETCTBUU C 3aKOHOM JEHCTBUS Macc.

KoHTpobpHBIE BOIPOCHT:

1. Chopmynupyiite 3aKoH aercTByrommx Mace u npuniui Jle [llatense?

2. JlaiiTe ompeneneHuEe TOMOTEHHBIX M T€TEPOTeHHBIX XUMUYECKUX PEaKIinii?
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3. Kak nopnusieT kaTaim3aTrop Ha COCTOSIHHE paBHOBECHS 00paTUMOil peakuuu?

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

3amanne no nabopaTopHoil padore: IIpuroroBienue pactBopa XJOpuaa HATPHs 3aaH-
HOW KOHIICHTpAIMKM: HEOOXOIUMO PacCUUTATh Maccy coiid (MB-BA) M MAacCy BOJBI (Mp.ist) ISt
NPUTOTOBJICHHUS JAHHOW Macchl pactBopa xiopuaa Hatpust NaCl ¢ 3amanHoi MaccoBoi moseit
BEIIECTBA, ONPEACIUTh C MOMOIIbIO apEOMETpa IJIOTHOCTh PAcTBOpa XJIOpUJA HATPHUS U Macco-
BYIO JIOJIIO B HEM PaCTBOPEHHOTO BEIIECTBA.

KoHnTpoibHbIe BOPOCHI:

1. JaiiTe onpeneneHne KOHIEHTPAIHi?

2. Kak onpenenuts, 4To pacTBOp NPUTOTOBJICH MPABUILHO?

JladopaTopnasi padora Ne 5: [IpoBeneHne HeoOPpATUMBIX U 00PATHMBIX HOHOOOMEHHBIX pe-
aKUMii B BOAHBIX pacTBopax. M3yueHune BIMSAHUSA YCJIOBUH B3aUMO/IelCTBHUSI HA COCTOSTHHE

paBHOBeCcHSI B MOHOOOMEHHBIX peaKkuusX.

3aganue 1o jaboparopHoi padore: Hamummre B MOJIEKYJIIPHON M HOHHO-MOJIEKYJIIPHON
¢dopme ypaBHeHUs peakuuil. IloueMy paBHOBecHe CMeELIaeTCs B CTOPOHY OOpa3oBaHMs BOJbI
(omBIT 2) TpU YYaCTHH B PEAKIMHM HEHTpaTU3allil MOJIEKYJ CIadoro 3JEKTPOJINTA, YKCYCHOM
KUCTI0ThI? CpaBHUTE KOHCTAHTHI IUCCOLMALIMU BOJIBI M YKCYCHOM KHUCIIOTHI.

VYKakuTe KUCIOTHBIMH, OCHOBHBIMU WJIM aM(OTEPHBIMH CBOICTBaMH 00J1a/1al0T THIPOK-
CU/bl MarHusi, aJIOMHUHMS, KpeMHUs, HUKeNsl M nuHKa? CocTaBbTe€ ypaBHEHHS IUCCOLMALIUN
(cymMMapHbI€), TOTYYEHHBIX THAPOKCHIOB, O€3 yueTa MPOoLEeCcCOB TH/paTalHH.

KoHTpobHBIE BOIPOCHI:

ITpuBenuTte 1Ba MpuMepa peakiuii ¢ 00pa3oBaHHEM NMPAKTHUECKH HEPACTBOPUMBIX U Ma-
JIOpacTBOPUMBIX cojieil. Hanmummure ux ypaBHEHHsS B MOJIEKYJSIPHOM M MOHHO-MOJIEKYJISIPHOM
BHJIE.

2. IlpuBenuTe 1Mo OAHOMY IpUMEpa peakluil ¢ 00pa30BaHHEM MPAKTHUYECKU HEPacTBO-
PUMBIX U MaJOpaCTBOPUMBIX KHCIOT U OCHOBaHMM. Hanummre ux ypaBHEHUS B MOJIEKYJISIPHOM
Y NOHHO-MOJIEKYJISIPHOM BHJIE.

3. [IpuBenuTe 1Ba mpuMepa peakiuii ¢ 0opazoBaHUEM ra3000pa3HBIX MaJIOPACTBOPUMBIX
B BOJI€ BelecTB. Hanumure ux ypaBHEHUs B MOJIEKYJISIPHOM U HOHHO-MOJIEKYJIIPHOM BHUJIE.

4. ITpuBenuTte Tpu NpuMepa peakiuii ¢ o0pa3oBaHueM ci1albIX 3JIEKTpoauToB. Hamummre
UX YPaBHEHHUs B MOJIEKYJISIPHOM U HOHHO-MOJIEKYJIIPHOM BUJIE.

5. IIpuBeaute 1o 0JHOMY IPUMEPY PEAKLMM [IEPEBOAA KUCION U OCHOBHOM COJIM B HOP-
ManbHble (cpeaHue) conu. Hamuimmre ux ypaBHEHUS! B MOJIEKYJISIPHOM U MOHHO-MOJIEKYISIPHOM
BHJIE.

6. Hanumure B MOJIEKYJIIDHOM W MOHHO-MOJIEKYJISIDHOM BUJIE YPAaBHEHUS PEaKIMil am-
(oTepHOro ruAPOKCUIA XpOMA C CEPHON KUCIOTOM U C paCTBOPOM TMIPOKCUIA KAJIHSL.

7. OOBsiICHUTE U TOATBEPAUTE pacyeToM, Mouemy Cynb(ua LHHKAa B3aUMOIECHCTBYET C
COJITHOM KMCJIOTOW (HAaNMIIWTE YPAaBHEHUS B MOJIEKYJISIPHOM M MOHHO-MOJIEKYJISIPHOM BUJE), a
Cynb(pUI KaAMUS HE B3aUMOICHCTBYET.
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JlaGopaTtopHasi padora Ne 6: HccienoBanue npouecca ruJiposus3a coJieili 1 yCTAaHOBJIeHUe

(akTopoB, BJAMSIONIUX HA THAPOJIH3 COJIEH.

3amanue mo naboparopHoit pabore: Kakue W3 HMCCIEIOBAHHBIX COJIEH MOJBEPraroTCs
ruapoaun3y? Hanuimure MOHHBIE M MOJIEKYJISIDHBIE YPAaBHEHUS peaklui UX FMAPOIN3a U YKaXKU-
T€ BUJ TUAPOJIN3A KaXKI0U oM (IIPOCTON OJJHOCTYIEHYATBIN I CIOXKHBIA CTYIIEHYaTbIN).

B cnydae cryneHyaToro rujipojiv3a HalUIIUTE YPABHEHUE PEAKLUU TOJIBKO JJIsl IIEPBOM
CTYNEHH, TaK KaK MPAKTUYECKH B JIOCTATOYHO KOHIIEHTPUPOBAHHBIX PACTBOpAX IOCIEIYHOLINE
CTYIIEHU IPOTEKAIOT OYEHb CI1a00

KoHTtposibHBIE BOTPOCHL:

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 npUMeEpHI COJIEH, THAPOIU3 KOTOPBIX UJET TOJBKO [0 KATUOHY, TOJIBKO 10
AQHUOHY, U 110 KATUOHY U 110 aHUOHY OJJHOBpeMeHHO. HanummTe ypaBHeHHs UX THAPOIN3a B MO-
JEKYJISIPHOM U HOHHO-MOJIEKYJISIPHOM BHJIE.

3. IlpuBenute npuUMepbl COJIEH, TUAPOIN3 KOTOPBIX BO3MOMKEH 10 OAHOM, IBYM U TPEM
cryneHsM. Hanumure ypaBHEHUs: UX TUAPOIN3a B MOJIEKYJISIPHOM U MOHHO-MOJIEKYJISIPHOM BH-
€.

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 Biusier go6asnenue pactsopoB KOH, ZnClz, NazS, constHOM KUCTOTHI U TBEPIOTO
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 K2SO4 Ha ruponu3 xjopuaa HUHKA (THIPOJIN3 YCHIIMBAET, OCIA0ISIeTCs, 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 NPOTEKAHUSI OKHUCJIMTEIBLHO-
BOCCTAHOBHMTEJIBHBIX PeaKIMii.

3amanue mo nabopatopHoit pabore: Hammmmre ypaBHEHUS peaknMii BOCCTAHOBJIEHUS
nepMaHraHara Kauus, cylb(GUTOM HATpHs B KUCIIOM, HEHUTpalbHOU U 1IeT04HOM cpenax. Koad-
bunueHTs MoAOEpUTE METOAOM 3JIEKTPOHHO-HOHHOTO OanaHca. [Ipu 3ToM HEOOXOAUMO yUEeCTb,
YTO COEAMHEHMs] MapraHia B Pa3IMYHBIX CTENEHSIX €ro OKUCICHHS] UMEIOT XapaKTepHbIe OKpac-
ku: Mn?*- cmabo - po3oByI0 OKpacKy, a TIpH Maloll KOHIEHTPAIWH MPaKTHYECKH OECIIBETEH,
MnO: (muokcua MapraHia) U THAPOKCHI MapraHiia sBISIOTCS TPYAHO PacTBOPUMBIMHU Bellle-
cTBamu 6yporo 1peta, MnO4? (MaHraHAT - HOH) — 3€lIEHYI0 OKPACKY.

KoHTpobHBIE BOIPOCHI:
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1. Cpenn BemectB — xyopun xenesa (II), xnopun xenesza (I11), merammudyeckoe xene3o
CEpOBOZIOPO/, CYJIb(UT HATPUS, CEpHAS KUCIOTA — YKaXKUTE BOCCTAHOBHUTEIb, OKUCIIUTEIb 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 nabopaTopHOil pabote: 3anucaTh BbIPAKEHHE KOHCTAHThl HECTOMKOCTH IO-
Jy4EHHOT'0 KOMIUIEKCHOrO MoHa. HamuncaTe ypaBHEHHE 3JIE€KTPOIMTHYECKON ITUCCOLMALUN COJIH
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: Hanuimmre ypaBHEHHs aHOAHOIO M KaTOJHOIO MPO-
LIECCOB, IPOTEKAIOIINX Ha AIEKTpoaax. OTMEThTE U3MEHEHHS OKPACKU PACTBOPOB

KoHTposibHBIE BOIIPOCHL:

1.Yem oTnmyaeTcst IEKTPOIU3 C HEPACTBOPUMBIM aHOJOM OT JIEKTPOJIN3a C paCTBOPH-
MBIM aHO/1I0M?

2. EcTb 11 oTIIMUMS TP IPOBEIEHUH AJIEKTPOJIN3a pacTBOpa U paciuiaBa’?

JladoparopHasi padora Ne 10: HMccienoBanne npoueccoB 3J1eKTPOXHMHUYECKONH KOPPO3UHU
MeTAJ/UIOB B Pa3JIMYHBIX cpeaax. M3yuyeHue BJUSIHUA 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. Yto Takoe xoppo3us meTaiuioB? KakoBbl MPUYMHBI BOZHUKHOBEHUS JIEKTPOXUMHYE-
CKOM Koppo3uu?

2. Yto Takoe uHruO6MTOpHI? B ueM 3akirodaeTcs CynHOCTh UX ACUCTBH?
JlabopaTopnas padora Ne 11 M3yyeHne XHMHYECKHX CBOMCTB METAJJIOB Pa3iH4HON aK-
THBHOCTH




®OH/] OLIEHOYHBIX CPEJICTB JUI1 ATTECTAIIMU MO JUCLUTUIMHE «XUMUSl» (PA3EJ «HEOPTA-
HUYECKAST XUMUSl» (TPUJIOKEHUE K PABOYEI ITPOIPAMME MOJIYJIS) OCHOBHOM TTIPO®ECCHO-
HAJIBHOM OBPA30BATEJIBHOI ITPOTPAMMBI BBICIIET'O OBPA3OBAHUS (BAKAJIABPUAT) Bepcus 1 19

3amganue no gabopaTopHoi padote: B ombitax Nel-5 HeoOXoauMo HamucaTh ypaBHEHHS
peakiui, mogoopats K03)PUIMEHTHI. Y CTAaHOBUTH BBIJICTICHHE Ta30B MIPH B3aUMOJICHCTBUU Me-
TaJIOB C Pa30aBJIICHHBIMH M KOHIICHTPUPOBAHHBIMU KUCJIOTaMH. B ombiTe Ne 2 oTMETHTH maccu-
BUPOBAHUE aJTIOMUHHUS MO JEUCTBUEM KOHLUEHTPUPOBAHHOM a30THOM KUCJIOTHI.

KoHTposbHBIE BOIIPOCHL:

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

0) co menousto. [laiiTe Ha3BaHUS MOJYYEHHBIX COJIEH B IEPBOM U BO BTOPOM CIIyYasiX.

JlaGopaTtopHasi pabora Ne 12 OnpenesieHue CyMMAapHOii KeCTKOCTH BOJXOINPOBOIHON BOIAbI
METOI0M KOMILIEKCOHOMETPUYECKOr0 TUTPOBAHMS

3amanue o JabopaTopHOM pabote: PaccumTaTh jK€CTKOCTH BOJOTPOBOIHOM M KHUIISTUE-
HO1 BOJBI.

KoHTposibHBIE BOIIPOCHL:

1.Kakas )kecTKOCTb YyCTpaHSETCsl KUIISTYCHUEM?

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

[Tpenamno- [Tocnenuss mudpa mudpa
CIeTHSS
mugpa 0 1 2 3 4 5 6 7 8 9
mudpa
1 2 3 4 5 6 7 8 9 10 11
0 1 2 3 4 5 6 7 8 9 10

40 31 34 32 36 35 33 37 38 39
59 53 52 54 55 56 57 58 59 60
61 63 62 69 70 64 65 66 67 68
93 94 91 92 100 99 95 96 97 98
112 120 111 114 113 118 115 116 119 117
121 122 123 124 125 126 127 128 129 130
150 149 148 147 146 145 144 143 142 141
161 162 163 164 165 166 167 168 169 170
182 181 184 185 186 187 188 189 190 183
203 202 201 204 205 206 220 207 208 209
224 225 226 227 228 229 221 230 223 222
245 246 247 248 250 241 249 242 243 244
270 271 279 272 2178 273 277 274 276 275

21 22 23 24 25 26 27 28 29 30
57 53 52 56 55 o1 59 60 58 54
79 73 72 79 80 74 75 76 77 78
84 90 81 82 83 89 85 86 87 88
106 107 104 105 103 109 108 110 102 101
140 131 132 133 134 135 136 137 138 139
151 152 153 154 155 156 157 158 159 160
172 171 179 173 174 175 176 177 178 180
191 193 192 195 196 194 197 198 200 199
211 212 213 214 215 216 217 218 219 220
233 231 232 235 234 237 236 240 238 239
254 253 255 256 257 258 260 251 252 253
275 274 276 277 278 271 272 273 279 280
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2 11 12 13 14 15 16 17 18 19 20
32 31 33 34 35 36 37 38 39 40
41 42 43 44 45 46 47 48 49 50
66 63 61 62 69 64 65 70 67 68
91 100 99 92 93 94 95 96 97 98

117 118 111 114 116 113 116 | 117 | 115 120
122 121 124 123 125 126 127 | 128 | 130 129
146 147 148 149 144 143 145 | 150 | 142 141
169 168 167 166 165 164 161 | 162 | 170 |179

183 184 185 187 186 188 190 | 189 | 181 194
219 220 211 212 213 214 215 | 216 | 217 211
221 222 223 224 225 226 227 | 228 | 229 230
242 243 245 245 241 247 246 | 250 | 248 251
270 261 262 263 264 265 266 | 267 | 269 269

3 1 2 3 4 5 6 7 8 1 10
21 23 22 24 25 26 27 28 29 30
55 52 53 54 55 56 57 58 59 60
73 74 71 72 80 79 75 76 77 78
82 90 81 88 83 84 85 86 87 89

108 104 109 102 105 110 103 | 106 | 101 107
139 138 137 136 135 134 133 | 132 | 131 140
156 155 153 152 157 158 159 | 160 | 154 151
171 172 173 174 175 176 177 | 178 | 180 163
199 198 197 196 192 195 193 | 200 | 191 182
201 202 203 204 205 206 207 | 208 | 210 218
232 231 233 234 235 236 237 | 238 | 239 230
256 255 256 253 252 257 258 | 260 | 259 249
263 264 265 266 267 268 270 | 261 | 262 268

4 14 12 20 19 15 16 17 18 11 13
31 32 33 34 35 36 37 38 39 40
46 42 43 44 45 46 47 48 49 50
65 61 62 63 64 70 66 67 68 69
93 100 91 92 99 94 95 96 97 98

111 120 115 112 113 116 114 | 119 | 118 117
123 124 125 126 127 128 129 | 130 | 121 122
149 148 147 146 145 144 143 | 142 | 150 141
161 162 163 164 165 166 167 | 168 | 169 170
184 185 186 187 188 189 190 | 183 | 181 182
201 202 203 204 205 206 207 | 208 | 209 210
230 229 228 227 226 225 224 | 223 | 222 221
242 243 244 245 247 246 248 | 241 | 250 249
273 274 275 276 271 280 272 | 279 | 277 278
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5 5 4 3 8 9 6 7 1 10 2
26 22 25 24 21 23 27 28 29 30
57 52 53 54 55 56 57 58 59 60
75 73 71 72 76 74 79 80 77 78
84 85 89 88 87 81 83 86 90 82

110 109 101 102 103 104 105 | 106 | 107 108
131 132 140 133 134 135 136 | 137 | 138 139
160 159 158 157 156 154 155 | 153 | 152 151
171 180 172 175 176 177 178 | 179 | 174 173
197 196 195 194 193 192 191 | 198 | 200 199
212 213 214 215 216 211 217 | 219 | 218 210
233 231 232 234 235 236 237 | 240 | 239 238
254 255 256 257 258 259 260 | 251 | 253 252
261 262 263 264 265 266 267 | 268 | 270 269

6 11 12 13 14 20 19 15 18 16 17
36 32 40 34 35 31 37 38 39 33
48 42 43 44 45 46 47 49 50 49
66 67 61 62 63 64 65 69 70 68

95 94 91 92 93 99 98 96 97 100
119 120 112 111 114 113 115 | 117 | 116 118
125 124 126 127 128 129 130 | 121 | 122 123
141 142 143 145 144 146 147 | 148 | 150 149
163 164 165 166 167 168 170 | 161 | 162 169
187 188 189 184 185 186 187 | 182 | 181 190
201 202 203 204 206 205 208 | 200 | 207 209
224 223 225 226 227 228 230 | 229 | 222 221
242 241 244 243 245 246 247 | 248 | 250 249
270 269 261 262 263 264 265 | 266 | 267 268

7 1 2 3 4 10 9 6 5 7 8
21 25 23 24 22 28 26 27 30 29
58 59 51 52 53 54 55 56 57 60
80 79 73 71 72 78 74 75 76 77
86 87 81 82 83 84 85 88 90 89

109 105 101 103 104 102 106 | 110 | 107 108
131 132 133 134 135 136 137 | 138 | 139 140
160 159 158 157 156 155 154 | 153 | 152 151
176 175 174 173 172 171 180 | 177 | 178 179
199 198 197 196 195 200 193 | 191 | 192 194
211 212 213 214 215 216 217 | 218 | 220 219
232 233 234 235 236 237 238 | 240 | 239 231
254 255 256 257 258 259 260 | 251 | 253 252
273 274 275 276 277 280 279 | 278 | 272 273
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HAJIBHOU OBPA30OBATEJILHOU ITPOIPAMMABI BBICIIIETO OBPA3OBAHUS (BAKAJIABPUAT) Bepeus 1 23
8 10 9 8 7 5 6 4 1 2 3
23 26 25 24 21 29 27 28 22 30
50 41 42 43 44 45 46 47| 48 49
68 63 69 61 62 70 64 65 66 67
95 98 91 92 93 94 100 96 97 99

118 117 111 113 119 120 116 | 115 | 114 115
130 129 128 127 126 125 124 | 123 | 122 121
141 142 143 144 145 146 147 | 148 | 149 150
162 163 167 168 165 166 164 | 169 | 170 161
183 184 185 186 187 188 190 | 181 | 182 189
202 203 201 204 205 206 207 | 208 | 209 210
221 222 223 225 224 227 226 | 229 | 230 228
250 245 246 247 246 245 244 | 243 | 242 241
269 268 267 266 265 264 270 | 261 | 263 262

9 11 12 13 14 15 16 17 18 19 20
34 32 36 35 38 31 39 37 40 33
59 52 53 54 55 56 51 58 59 60
77 78 71 72 73 74 75 76 79 80
89 90 81 82 83 84 85 86 87 88

101 102 103 104 109 105 110 | 106 | 107 108
135 136 134 133 132 131 138 | 139 | 140 137
158 160 157 156 154 155 153 | 152 | 159 151
176 177 178 179 180 175 174 | 172 | 173 171
200 193 191 192 194 196 195 | 198 | 197 199
219 211 212 214 213 215 216 | 217 | 220 218
231 232 234 233 235 237 238 | 236 | 239 240
258 259 260 257 256 255 254 | 253 | 252 251
272 273 274 275 276 277 278 | 280 | 371 279

IIpunioxenne 4
KounTtpoJabHblie 3a1anns

1. 0,321 r amomunms u 1,168 T IMHKA BRITSCHSIOT U3 KHCIIOTHI OJJUHAKOBOE KOJIMYECTBO BOJIO-
pona. HaiiTu SKBUBaJIEHTHYIO Maccy IIMHKA, €CJIM HKBHUBAJIEHTHAsl Macca aJllOMHHHS paBHa
8,99 r/MoIIb.

2. Ha obpa3zoBanue 43,24 r ruapu/a meI09HOr0 MeTauia Tpedyercs 5,6 J1 BOJIopoaa, u3Me-
PEHHOIO IIPY HOPMAJIbHBIX YCIOBUAX. BpIUMCINTE SKBUBAJIEHTHBIE MACChI IIEJIOUHOTO Me-
Tajuia u ero ruapuaa. Kakoi sto meramn?

3. Ilpu pactBopenuu B kuciote 3,06 T MeTas1a BBIIEINUIOCH 2,8 J1 BOJOPOA, H3MEPEHHOTO IPH
temriepatype 0°C u naBnennn 101,325 klla. BerancauTe MOISIpHYIO Maccy SKBUBAJIEHTa Me-
Taja.

4. Jlns HeTpanuzanuu S5 T TUIpOKcHIa MeTailia Tpedyercs 6,12 r onHoM kucnoTs! wiu 7,87 r
JPYroil KUCJIOTHI, SKBUBAJICHTHAs: Macca KOTOPoi 63 1/MoJib. BeIYMcANTh SKBUBaJICHTHBIE
Macchl THIPOKCH/Ia MeTaljIa U MEPBOIl KUCIIOTHI.

5. Macca 1 1 kucnopozaa pasta 1,4 r. CKoJIbKO JUTPOB KUCIOPOAA PACXOAYETCS IIPU CTOPAHUHU
21 r maraus, S5KBUBAJICHTHAs Macca KOTOPOro paBHa 12 r/mMomns?

6. BbIUMCINTB SKBUBAJICHTHYIO U aTOMHYIO MacCy 3JIEMEHTa, 3Hasl, YTO B €r0 OKCHJIC Ha OJIUH
aTOM 3JIEMEHTA IPUXOJUTHCS TPU aTOMA KHCIIOPOJIa, a COAEPIKAHUE KMCIOPOa COCTABIISET
60%.
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Beranciute mossipabie Maccehl 3kBuBaieHToB KAI(SO4)2 B peakiusx, BeipakaeMbIX ypaBHe-
HUSMU
Kal(SO4)2+ 3KOH = A1(OH)3 + 2K2S0y4;
Kal(SOa)2 + 2BaCl, = KCI + AICI3 +2BaSO0..
Ha Boccranosnenue 56,08 r okcuga Meramia moTpedoBanoch 22,4 1 ©3MEPEHHOTO MIPH HOP-
MaJIbHBIX YCIIOBHUSX BOJOPO/a. BBIUNCINTD SKBUBAJIEHTHBIE MAaCcChl METaJlJIa U €r0 OKCH/IA.
Ha nelitpanuzamuio 1,89 r hocdopucroii kucnotsr (H3POs3) uzpacxomgoBano 2,57 T THIpOK-
cuna xkamus (KOH). BeraucianTs 3KkBHBaNICHTHYIO Maccy (hochOpUCTOM KUCIOTHI M €€ OCHOB-
HOCTh. Ha ocHOBaHMM pacdera HamwMcaTh ypaBHEHUE PEAKIIHH.
BrruncnuTe MOJSIpHYIO Maccy KBHUBAJIEHTa CEpbl B COETMHEHUH, coiepxalieM Bogopoa H
(maccoBas noms 5,92%) u cepy S (maccoBas nois 94,08%).
Ha Boccranosnenue 3,6 r okcuaa Metaiia nouuio 1,67 1 BOAopoaa, U3MEPEHHOTO Py HOP-
MaJIBHBIX YCIIOBUSX. PaccunTaTh SKBUBAJICHTHBIC MACChI METAJIJIA 1 OKCH/IA.
Berarcnuts Mossipayto Maccy skBuBajienTa NaHSO4 u CUOHCI B peakitusix, BhIpakaeMbIX
ypaBaerusiMu: NaHSO4 + NaOH = NaxSO4 + H20;
CUuOHCI + HzS = CuS + HCI + H20.
1,60 r kasbims u 2,615 T IMHKA BBITECHAIOT U3 KUCJIOTHI OJJMHAKOBOE KOJMYECTBO BOJIOPOIA.
BbaucnnTh SKBUBAJICHTHYIO Maccy IIMHKA, 3Has, YTO YKBUBAJICHTHAs Macca KaJjbI[Us paBHA
20 r/mMob.
Boruuciuts sxBuBaneHTHbIE Macchl NaHCO3 u Fe(OH)2CH3COO B peakiusix:
NaHCO3s + NaOH = Na2COs3 + H20:;
Fe(OH).CH3COO + 2CH3COOH = Fe(CH3COO0)3 + 2H20.

[Tpu B3aumoneiicTBun opTohocHOpHOI KHCIOTHI cO IeT0ubto oOpazoBanack coib NazHPOs..
Haiitu ns sToro ciydast 3Hau€HUE MOJISIPHOM Macchl SKBUBaJIeHTa OpTOPochOpHON KUCIO-
TBI.
OKBUBaJIEHTHAs Macca YEThIPEXBAJIEHTHOrO AyieMeHTa paBHa 3. KakoBa maccoBas 10151 KHC-
JIOpOJia B BBICILIEM OKCHJIE ATOTO JIEMEHTa?
BblurcnuTh MOJISIpHYIO Maccy 3KBUBAJI€HTa OKCH/IA TPEXBAJIEHTHOIO MeTalja, 3Hasl, 4YTO JK-
BUBAJIEHTHast Macca MeTayuia pasHa 9,0 r/monb. Kakoit ato metamn?
Beruncnute Mossipabie Macchl dkBuBanieHTa KCr(SOa4)2 B peakiusix, BbIpakaeMbIX YpaBHE-
ausmu: KCr(SO4); + 3KOH = Cr(OH)s + 2K2S04;

KCr(SO4)2 + 2Ba(NO3)2 = 2BaS04 + KNO3z +Cr(NO3)s.
Ha Boccranosnenue 1,980 r okcuna Meramia uzpacxoaosano 0,545 51 kucnopozaa, u3MepeH-
HOTO IPH HOPMAJbHBIX YCIIOBUSAX. BBIYMCIUTH MOJSIpHBIE Macchl SKBUBAJIEHTOB OKCHIA U
MeTaia.
BbruncnuTh aTOMHYI0 Maccy IByXBaJIEHTHOTO METajlla, U OMpPEeIeIUTh KaKoi 3To MeTall,

€CJIM IIPY HOPMAJIbHBIX YCIOBHAX 2,399 1 aToro Meramna okucisercs 1, 106 n kuciaopona.

21

22.

23.
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. CTpoeHHe BHEIIHETO YHEPreTHYecKoTo yPOBHSA aToMa OfHOTO dTeMenTa 3s? 3pl, a atoma
Ipyroro >aementa, 4s? 4p*. CocTaBUTH MOMHEIE YMEKTPOHHEIE (GOPMYIIBI ATOMOB ATHX dJie-
MEHTOB. Y aToma, KaKoro 3JIeMEHTa CUJIbHEE BhIPAKEHBI METAJNTMIECKHE CBOWCTBA?
BHenHue u npenBHEIIHNE SHEPreTHUECKUEe YPOBHH aTOMOB HEKOTOPBIX 3JE€MEHTOB BbIpa-
xarotcs popmymamn: 3s23p®3d24s? u 3s23p®3d1%4s24pt. CocraBuTs mMoONMHBIE MEKTPOHHBIE
(GopMyIBI aTOMOB 3THX 31eMeHTOB. Kakoii u3 HuX oTHOCHUTCS K d — driemMeHTam?
DJIeKTpOHHAS CTPYKTypa aToMa omuchkiBaeTcs popmymoii 1522s22p°3st. Onpenenuts nmepu-
O]l U TPyMIly nepuoaudeckoil cucremsl anementoB J[. M. MenneneeBa, B KOTOPBIX Haxo-
nuTcs 31emMenT. Kakou 210 ieMeHT?

Macca atoma HEKOTOporo u3orona paBHa 18la.e.M. B anekrponHoii 0607104Ke aToma co-
JEPKUTCS 73 2IIEKTpOHA. YKa3aTh, CKOJIBKO MPOTOHOB M HEHUTPOHOB CONEPKUTCS B SApe
atoma. Kakoit 310 anemenT? Hanumute 351eKTpoHHYIO (POpMYITy aTOMa 3TOTO 3JIEMEHTA.
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. Kakoii sHeprernyeckuii moypoBeHb B aTomMax 3amoiHsercs panpuie — 4f wim 5d, 3d wm
4s? ITpumenuTte npaBuiia KieukoBckoro.

. CocTaBUTH JIEKTPOHHYIO (POPMYITy aTOMa 3JIEMEHTA, MMOPSAIKOBBIN HOMEp KOTOporo 35.

VYKaXuTe BAJICHTHOCTb U CTENIEHb OKUCIIEHUS aTOMa ATOrO AJIEMEHTa B HOPMAJIBHOM W BO3-

OY>KJIEHHOM COCTOSIHUH.

. Ha mpumMepe Maprasua u MplllIbsKa IOKaKUTE IPUMEHUMOCTh npaBuiia XyHja (I'ynna).

. Kakoe makcumanbHOe KOMUYECTBO f — 3JIEKTPOHOB MOXKET OBITH: @) y aTOMOB JIEMEHTOB

IIECTOr0 IEpUO/Ia; B) y AaTOMOB 3JIEMEHTOB CEABMOT0 neproaa’?

CocTaBUTh 3JEKTPOHHBIE (POPMYIJIBI aTOMOB XpOMa M CelieHa. YKa3aThb SHEPreTUYEeCKHe

YPOBHU U NOJAYPOBHH, HAa KOTOPBIX HAXOJATCS MX BaJICHTHBIC DJICKTPOHBI.

Uro Takoe uzoromnsl, n300apei? [lpuBenute mpuMepsl.

Kakoe mMakcuManbHOE YHUCIIO 3JEKTPOHOB MOXET OBITh y aTOMa B 3JIEKTPOHHOM CIIOE€, Xa-

PaKTEepU3yeMOM IJIaBHBIM KBaHTOBBIM 4nciIOM 3? CKOJIbKO 3HAYEHUI MarHUTHOTO KBAHTO-

BOT'0 YKCJIa BO3MOXKHO JUIsl 3JIEKTPOHOB JAHHOTO CJI0s, €CIM OpOUTaIbHOE KBAHTOBOE YHCIIO

paBHo 3?

YeMy paBHO MakCUMaJIbHOE YHCIO IEKTPOHOB HA IIEPBOM BHEUIHEM M IPEABHEIIHEM

AHEpreTUUecKux ypoBHsX? Kakue oaypoBHU 3aI0JHSAIOT 3TH 3JIEKTPOHBI?

[Touemy mMaprasen nposBJII€T METAITINYECKUE CBOWCTBA, a XJIOp — HeMeTayuinyeckue? Jlai-

T€ OTBET, UCXOJs U3 CTPOECHUS aTOMOB ATHX AJIEMEHTOB.

CHMBOI OJHOTO U3 U30TONOB XpoMa 224Cr. YKa3aTh, CKOILKO HPOTOHOB H HEHTPOHOB CO-

JIEPKUTCS B SIJIPE aTOMa 3TOTO M30TOIA, CKOIBKO 3JEKTPOHOB COJEPIKHUT IEKTPOHHAST 000-

no4ka. Hancats 35eKTpoHHYI0 GOpMYIly 3TOr0 aToMa.

CocTaBUTh AIIEKTPOHHBIE (POPMYITBI AaTOMOB 3JIEMEHTOB 0J10Ba U Bosb(pama. Kakoit n3 Hux

OTHOCHUTCS K p — dJIEMEHTaM?

CocTaBuTh 27E€KTpOHHBIE (POPMYIIBI HUOOUS U cypbMbl. Ha KakuxX Mo ypOBHSIX pacrosioxe-

HBI UX BAJICHTHBIE YJIEKTPOHBI?

ChopmynupoBaTth NpUHIKMI HauMeHbIed sHepruu. Kakod mMoAypoBEHBb 3amoiHAETCS

panbiie: 6s wiu 5d; 5d win 4f?

CocTaBHTh AIIEKTPOHHBIE POPMYJIIBI ATOMOB JIEMEHTOB, OTHOCSAIIMXCA K s-, P-, d — u f — ce-

MEUCTBaM.

. Kakoe makcumanbHOE 4HCII0 AJIEKTPOHOB HaXOJUTCS:

a) Ha YETBEPTOM M ILIECTOM SHEPreTUYECKUX YPOBHSX;

B) Ha MOJYPOBHSIX S, p, d, f?
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. CTpoeHne BHENIHETO U NPEJBHEIIHETO SJHEPTETUYECKUX YPOBHENH aTOMOB OJITHOTO DJIEMEHTA

— 35%3p®3d1%s?, atomoB apyroro 3s23p®4s?. CocTaBHTh TONHBIE JNEKTPOHHBIE (POPMYIEI

aTOMOB 3THX 3J1eMeHTOB. Kakoit u3 Hux oTHOCHTCA K d — 31eMeHTam?

YeMm 00bscHUTSH, uT0 MOseKynbl CO2 u SO3 HenomspHble, XoTs cBsizu =C=0 u >>S=0
HoJIApHBIE?

Yro HazpBaeTcs AnuHOM aunosst? [lodemy y MoJIeKysbl AMOKCUAA YIiaepoJa JHIMOIbHBIN

MOMEHT PaBEH HYIIO?

OO6mwsacuute, mouemy moisiekyna BeCly umeer nmuneitnyro dpopmy, a moaekyiaa H.O — yrio-

Byt0? Kakoli Tl XUMUYECKOH CBSI3H B MOJIEKYJIaX ITHUX BELIECTB?

[Tpu kakuX yCIOBUSX Y HEMOJSPHBIX MOJIEKYN JUIOJIbHBIM MOMEHT PaBeH HYIIO?

PaccmotpuTte crpoenue okcuna yrinepona (IV) u merana.

. Kakne MoJieKynbl SBISIFOTCS NOJIAPHBIMH, M KaKWe HENOJISIpHBIMU? UTO CIy’)KUT MepoM Io-
JIspHOCTH Mosiekyn? IlpuBenure npumepsl.

. Kakoli Tim XuMHYecKod CBS3W B MOJeKynax cienyrommx coeauHenwii: CHa, F2, H20,
NaCl? OtBeT MOTHBHPOBATh, IPUBE/S CXEMBI CTPOSHHSI COOTBETCTBYIOLIMX MOJICKYIL.
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. UTO CIIy’KUT MEpoil MOJISIPHOCTH KOBAJICHTHOW CBs3U. [10 TaOIMUHBIM 3HAUYEHUSIM OTHOCH-
TEIBHBIX AJIEKTPOOTpHUIIATEIbHOCTEH AeMeHToB OO0, onpenenuTe Kakas CBsI3b HauboJee
nossipuas: H-F; H —Cl umu H-O.
Kakoii Tvnm XUMHUYECKOW CBS3M B MOJjeKyidax ciuenyrommx coemuHennii: CSp, AlCIl3 N,
NH3? OTBeT MOTUBHPOBATH, IPUBENSA CXEMBI CTPOEHHSI COOTBETCTBYIOLINX MOJIEKYIL.
Junonpabie MOMeHTHI Mosiekysl HaS u SO2 paabr 0,93D u 1,61D. Beruuciauts niouny au-
TOJISL ¥ yKa3aTh, B KAKOUW U3 MOJIEKYJ CBSI3b OoJiee mojspHas?
Kaxkune MosieKyibl Ha3bIBalOTCS TOJISIPHBIMH, HETIOJSPHBIMHU, HOHHBIMU ?
Urto Ha3bIBaeTCs KpaTHOM cBsI3bt0? B uem ominuune 6 — u m — cBsizeit?
UeM oTiiM4aeTcsi KOBaJICHTHAs MOJSAPHAs CBA3b OT KOBAJICHTHOW HemoJisipHOU cBsizu? Ilpu-
BEUTE NpUMEphL. YeM OOBSCHUTh HAIMYKE JUIOIS B MOJIEKYJIE BOJBI U €T0 OTCYTCTBUE B
modekyie CO2?
VYka3zaTh TUI XUMUYECKOi cBsi3u B Mojiekynax Hz, Clo, HCI. TIpuBeaure cxemy nepekpbiBa-
HUS JICKTPOHHBIX 00JIaKOB.
Uto Ha3bIBaeTCS TUIOJILHBEIM MOMEHTOM? B Kakux emuHUIaX OH BhIpaxkaercs’? Kakas u3
HIDKSTIPUBEICHHBIX MOJICKYJI MMEeT Hauboubinuii nunonsaeii Moment: HF, HCI, HBr, HI?
OTBET MOTUBHPOBATH, UCXOJIS M3 IIEKTPOOTPHUIIATEIIBHOCTH COOTBETCTBYIOIINX JICMEHTOB.
N306pa3uth B Buae cxem crpoenne mosekyi: Cly, H2O, CaS. Kakoit Tuin XuMHUYECKO# CBsI-
31 HAOJII01aeTCs B KAXKIOM M3 HUX?
CKOIIBKO G — U T — CBA3EH B MOJIEKYyJaX KUCIIopojaa U azoTa? Hamucats cxemy oOpa3oBaHUs
9THX MOJICKYJI C yU4ETOM B3aMMOJICHCTBUS MX MJICKTPOHHBIX 00JIAKOB.
Kakoii T CBsI3M OCYyHIECTBIsIETCST B Kaxaon u3 mouekyi: F2, CO2, HCI? Vkazars mis
KaXJI0M U3 HUX HANPABJICHHE CMEILICHUSI OOIIEeH 3JIEKTPOHHOM Maphl.

Jmuna gunons CH3Cl pasHa 4-10""" M. BBIYHUCITUTD AUTIONBHBIH MOMEHT U BBIPA3UTh €T0 B
nedasx.
Kakyto popmy nmeer monekyna AB3, ecriu CBs3b OCYIIECTBISETCS TPeMsl P-dIEKTPOHAMU
aToMa A ¥ S-31eKTpoHaMu Tpex atomoB B. [IpuBeaure npumepsl.
. ITouemy monekynbl CO2 u SOz HenonsipHbIe, a Mosekyiasl H20 u SOz umeroT qumnosns,

HECMOTps Ha TO, 4TO cBsi3 =C=0 u >>S=0 Tak xe, kak >S=0 u H-O— nonspuasie? Kakas

60.

61.

n3 BBII_HCHpI/IBCI[eHHLIX CBH3CI>1 HaI/I6OJ'ICe HOHﬂpHaH? HO‘ICMY?
BBIpaSI/ITI) MAaTEMAaTHYCCKU CKOpOCTI) CJ'ICILYIOHII/IX XUMHUYCCKUX pCaKHHﬁI

a) Noor) + 3H2y —  6) 2NO) + O2a) —  B) 2SO2(n) + Oz + 2H20(m) —
HaHI/IcaTB KHHCTUYCCKHUC ypaBHeHI/ISI, HpI/IMCHI/IB 3aKOH I[CI;’ICTBYIOIHI/IX Macc.
HpI/IHI_II/IH He H_[aTCJ'ILC. KaK IIOBJIUAECT MMOBBIIIICHUC TABJICHUS HaA paBHOBCCI/IC

CIIEIYIOINX OOPATUMBIX F€TEPOTreHHBIX peaKIui

NaxCOsr) + H200x) <> 2NaHCOg3(m);
H2SOu40x) + 2NH3(ry <> (NH4)2SO4(1)

62. I[OKEBE[TB pacyeToMm, nMoYeMy U3MCHCHUEC NABJICHUA CMCIIACT PABHOBCCUC PCAKIIUU

Nor) + 3Har) <> 2NH3r) 1 He cmeraer paBHoBecue peakiuu Nory + Oy <> 2NOry?

63. I1pu cunTese pocrena umeet mecto paBHoBecue Clyr) + CO(ry «» COClyr). Onpenenuts

MCXO/IHBIE KOHIIEHTPAIIMH XJI0pa U okcuaa yriepoaa (1), eciu paBHOBeCHbIE KOHIIEHTPA-
ruu paBHbl [Clo] =0,2 monw/m; [CO] = 0,1 mons/n; [COCI2] = 2 Mo/

64. l1se peaxmmu ipu 10°C mpoTekatoT ¢ onuHakoBoi ckopocThio (V1=V?2). TemneparypHbIii

KOA(QPHUIUEHT CKOPOCTH NEPBO peakiuu paBeH 2, BTopoit — 3. Kak OynyT oTHOCUTBCS
CKOPOCTH peakiiMii, €ciii NEPBYIO U3 HUX BecTH Ipu Temneparype 50°C, a BTopyro — npu
30°C. IlpaBuno Baut-I'ododa.

65. Cxopocth peakuuu Har) + Oy — mpu [Hz] = 0,5 monb/n u [O2] = 0,6 mons/i. KoncTanTa

paBHoBecus paBHa 0,018 monb/n* MuH. OnpeienTh KOHCTAaHTY CKOPOCTH PEAKIIHH.

66. CkopoCTh peakiuu Mpy MoBsIeHnH TeMiiepaTypbl Ha 20°C Bo3pocia B 1eBaTh pa3. Omnpe-

JeTUTh TeMIepaTypHbId KOdPPHUIHEHT ckopocTH peakuuu. [IpaBuno Bant-I'odda.



®OH/] OLIEHOYHBIX CPEJICTB JUI1 ATTECTAIIMU MO JUCLUTUIMHE «XUMUSl» (PA3EJ «HEOPTA-
HUYECKAST XUMUSl» (TPUJIOKEHUE K PABOYEI ITPOIPAMME MOJIYJIS) OCHOBHOM TTIPO®ECCHO-
HAJIBHOM OBPA30BATEJIBHOI ITPOTPAMMBI BBICIIET'O OBPA3OBAHUS (BAKAJIABPUAT) Bepcus 1 27

67. Uemy paBeH TeMIepaTypHbIid KO3PPHUIUEHT CKOPOCTH PEAKLINH, €CIH IIPU YBETHUCHUH
temnepaTypsbl Ha 30°C ckopoCTh peakiuu Bo3pacraer B 27 paz?
68. Kak nmoBnusieT MoBbIIICHNE 1aBJICHNUS HAa paBHOBECHUE CIEIYIOIUX 00PaTUMBIX PEaKIIHid,
MIPOTEKAIOIINX B TOMOICHHON CHCTEME:
a) PClsqry <> PCl3r) + Clyr; 0) 4HCl(r) + Oxr) <> 2H20m) +2Clo(n).
69. Bo cKoJIbKO pa3 yBEJIMYUTCS CKOPOCTh XUMHUYECKON PEaKIMU MIPH MOBBIIICHUN
temmneparypsl Ha 30°C, ecnu TeMnepaTypHbIil KO3 GUIIMEHT CKOPOCTH paBeH
1,5; 2? IlpaBuno Bant-TI'odda.
70. Kak U3MEHUTCSI CKOPOCTh MPOTEKAIOIIEH B 3aKPBITOM COCYE TOMOTEHHOHN peaKIiu
2NO() + Oxry <> 2NO2 , ecnu yBemMUuTh JaBJiICHUE B YeThIpe paza? [IpuHImn
Jle Ularense.
71. Peaknus Mmexy BemectBamMu A u B Boipaxkaetrcs ypaBHeHuem A + 2B = C.
HavansHas koHIeHTparus BeniectBa A pasHa 0,3 moub/1, BemectBa B — 0,5
Monb/1. KoncranTa ckopoctu peakiuu paBHa 0,4. Paccuntath Ha4anbHYI0 CKOPOCTh
PEaKIMH U CKOPOCTh PEAKIMH MO0 UCTEYCHUH HEKOTOPOTO BPEMEHH, KOT'1a KOHIIEHTPAIUs
BemiecTBa A ymenbiutcs Ha 0,1 Moub/I.
73. Ilpu HEKOTOpOU TeMIIepaType B TOMOTEHHON peaKIuy YCTaHOBHIIOCH PABHOBECHE
Hzr) + Brogy <> 2HBr(r).
PaBHOBeCHBIC KOHIIEHTPAILIUK PEarnpyroIux Bemects Bojgopoaa [Hz] = 0,5 mouns/m,
6poma [Br2] = 0,1moms/11, 6pomoBogopoaa [HBr] = 1,6 Mo/
BbraucinThs HCX0qHBIE KOHIIEHTPAIMK BOIOPOIa H Opoma.
74. HanucaTh MaTeMaTUYECKUE BBIPAKEHHSI CKOPOCTEH CIIETYIOIINX PEeaKIIUA:
a)2AlrB) + 3Clyr) = 2AICIkp); 6) 2COr) + O21)=2CO1).
75. T'a30Bast cMech COCTOUT M3 BOAOPOAA U XJopa. Peakius naer no ypaBHEHUIO
Har) + Clary <> 2HCl (). Kak u3MeHUTCS CKOPOCTh TPSMOM PEaKIuu, €CIU YBEIHIUTh
JlaBJIEHUE B TPU pa3a’?
76. PaBrnosecue peakiuu: COr) +Clyr) <> COClyr) yeTaHOBHIIOCH IPH KOHIIEHTPAIMH
pearupytorux BemiectB [CO] = [Clz] = [COCI2] = 0,001 mons/i1. Onpeaenuts
KOHCTaHTY paBHOBECHS M HCXOHbBIE KOHIIEHTpanuu okcuaa yriaepoaa (II) u xiopa.
77. IIpu 1000°C koHcTanTa paBHOBecus peakiuu FeOrs) + COr) <> Fen) + COxr) paBHa 0,5.
Uewmy paBubl paBHOBecHbIe KOHIIeHTparuu CO u CO2,eciii X HavalbHbIE
kouueHTpanuu cieayromue: [COJo = 0,05 mons/i1; [CO2]o = 0,025 mMos/i.
78. B xakoMm HanpaBiaeHUH OyJ1eT CMELAThCsl paBHOBECUE TIPY MOHMKEHUU J1aBIICHUS U
temnepatypsl s peakiuu: COC1yry <> COr) + Clary; AH%o8 = +112,5 kJIx/Momb?
79. Xumuueckoe paBHOBecue peakiuu A +2B < I ycTaHOBUIIOCH MPU CIAEAYIOMINX
KOHIICHTpanusx BemiectB [Alp = 6 Mosb/i; [B]p = 2 monw/m; []p = 3 Monb/m.
BbIauciimTh KOHCTAaHTY paBHOBECHS M UCXOIHYIO KOHIICHTPAIIMIO BEUecTBa A.
80. B3aumoneiictBre Mex 1y okcusioM yrieposa (II) u xsiopom uaer no ypaBHEHHIO
CO) + Clyry <> COClyr). Konnentparus okcuaa yriaepoaa (I1) pasua 0,3 mMous/m, xmopa —
0,2 mosnb/1. Kak n3aMeHHUTCs CKOPOCTh MPSMOM peakliiu, €CIM YBETUUUTh
KOHIIeHTpaIuto xjopa a0 0,6 Mmons/n, okcunaa yraeposa (I1) — mo 1,2 moms/m.
81. KakoBa nporieHTHast KOHIeHTpalus pactsopa (0% umu C%), cogepxamiero 20 T xyopuaa
6apust B 380 r Boasl? Beruuciaute MomsimpHyI0 KoHIeHTpanuio BaCl, B janHOM pacTBope.
82. CkonbKo rpaMMOB efikoro Hatpa coaepxurcs B 400 mut 0,12 1 pactBopa NaOH?
CKOJIBKO MIJUTHITUTPOB 3TOTO PacTBOpa MOTPEeOyeTCs sl OCAKACHHUS B BUJIC
Fe(OH)3 Bcero xene3a, coaepskarierocs B 48 mi 0,2 H pactBopa Fe2(S04)3?
83. Il ocaxxnenus B Bujae BaSO4 Bcero 6apwsi, comeprkamerocs B S00 M1 pactBopa
BaCl2, norpe6oBanocs 100 mit 0,3 1 pactBopa H2SO4.Cronbko rpaMmmoB BaSO4
BBIITAJIO B OCagOK?
84. K ogHomy mutpy 10%-Horo pacTBopa a30THo#M kucaotsl HNO3 (mmotrocts 1,054 r/cmd)
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npu6aBun 2 11 2%-HOro pacTBopa Toi ke KUCI0Th (maotHocTh 1,009 r/cm®). Beraucnute
MaccoByo 10110 (0% nuiau C%) U MOJISIpHYIO KOHIIEHTPALIUIO MOJIy4€HHOIO PacTBOpa.

85.Ckonbko rpamMmmoB Kl Hano pactBoputs B 150 r Boas! st nonyuenus 0,2
MOJISTILHOTO pacTBopa Hoauaa kanus? Beruucnure maccoByto oo (0% umu C%)
HWOJuIa KaJus B 3TOM PacTBOpE.

86. Paccunrars Tutp 0,15 H pacTBOpa KUCIOT: cepHOM, GOCHOPHOH, CONIHON

87. BeluMcIuTh MOJISIPHYIO U MOJISIIbHYIO KOHLEHTPALNIO B 5%-HOM pacTBOpE CEpHOM
kucaoThl (T1oTHOCTH 1,032 r/cM®) CKOIBKO MHJUTHIINTPOB 3TOTO PACTBOPA HEOOXOIUMO
st mpurotosierus 2 1 0,5 u pactBopa H2SO4?

88. Cmemano 20 kr pacTBopa ¢ maccoBoil noneit 7,5 % u 10 xr pactBopa ¢ MaccoBoil
noneit 30 % omgHOrO M TOTO *Ke BemecTBa. Onpenenuts MaccoByro 100 (0% wmm C%)
BEIIECTBA B IMOJYYEHHOM PacTBOPE.

89. K 3 1 Boas! mpubaBmim 1 J1 pacTBOpa ¢ MaccoBoi oneut rugpokcuaa narpus 30%,
IJIOTHOCTB, KOTOporo paBHsercs 1,328 r/cm®. PaccunTars MaccoByro 1010 (0%) 1
MoJIIpHYI0 KoHLeHTpauuio NaOH B nmosryueHHOM pacTBope.

90. 13 3 11 pacTBOpa €IKOT0 KAl ¢ MaccoBoii gomeit 50 % (mmotnocts 1,51 r/em®) Hamo
npurotosuTs pactBop KOH ¢ mMaccoBoii gomeit 10% (mmotrocts 1,07 r/em?).

91. K 500 mu1 32%-Hoii a30THOI KHCIOTBI, IMEIOIIeH I0THOCTH 1,2 r/em?, pUOABUIIH
1 1 Bogsl. KakoBa maccoBas 1011s (0% ) MOTy4eHHOTO pacTBopa?

92. Kakoii 06beM 8%-HOT0 pacTBOpa cepHOil KHCIOTHI (I10THOCTH 1,055 r/cM®) HYKHO B3ATh
st mpurotosienus S 1 0,1 v pactBopa H2S04?

93. Cmemanu 100 M 50%-Horo pacteopa HoSO4 (mmotrocts 1,40 r/em®) m 100 vt 10%-
Horo pactBopa H2SO4 (mnotrocTts 1,07 r/em®) u 1o6aBuau Boas! 10 3 1. Onpenenure
MOJISIPHYIO KOHIIEHTPAIIMIO SKBUBAJIEHTOB CEPHOI KHCIOTHI B TOJYYEHHOM PacTBOpE.

94. Ha neuitpanuzamuto 50 M pactBopa eaxoro kaim KOH nmoTtpebdoBanocs 100 mi
8%-Horo0 pacTBOpa XJ10poBoaopoaHoil kuciotsl HCI (mmotrocts 1,028 r/emd).
Boruncnute MOISIpHYIO KOHIIEHTPALUIO SKBUBAJIEHTa (HOPMaIbHOCTh) €IKOT0 KAl
B ncxogHoM pacrtsope KOH.

95. CkopKo BOABI cienyeT mpudaButh K SO M 25%-Horo pactBopa H2SO4 mmoTHOCTH
kotoporo 1,19 r/cm®, uto6s1 omyunTsh 10%-HbIi pacTBOP CEPHOI KMCIOTHI?

96. Jlo xakoro oobema Hazao pa3zdaButh 500 mi 20%-HOro pacTBoOpa XJIOpUIa HATPUs
(mnotrHOCTH 1,152 r/em®), uro6sl momyunts 4,5 %-Herit pactBop NaCl, mmotHocTs
KoToporo pasasiercs 1,029 r/cv®.

97. Cxonbko MUILTMINTPOB 10%-HOTO pacTBOpa cepHOM KUCIOTHI (IIoTHOCTH 1,07r/cM®)
noTpedyeTcs 11 HeMTpanu3aluy pacTBopa, coaepxaiiero 16 r ruipokcuia HaTpus

NaOH?

98. BseIpa3uTh B IMPOIEHTaX KOHIICHTPAIHIO PacTBOpa, coneprkaiiero B 240 r BOIbI
40 r rroko3bl. BerancauTe TEMIepaTypy 3aMep3aHus 3Toro pacrsopa, ecinu K=1,86.

99. TInotHOCTH 15%-HOTO pacTBOpa CepHO¥ KucnoTs paBHa 1,105 r/cm®. Beranciuts
MOJISIPHYIO, MOJISIPHYIO SKBHBAJICHTA U MOJIUTbHYIO KOHIIeHTpauun H2SO4 B pacTtBOpe.

100. Berancnure THTP pacTBOpa, B KOTOPOM MaccoBasi 10Jisi cepHor KucioTsl 30%, a
IUIOTHOCTb TOT0O pacTBopa paBHsercs 1,219 r/mi.

101. Beruucnure Bonopoauslil mokazarens 0,004 H pacTBOpa a30THOM KUCIIOTHI, €CJIM CTENEHb  JIAC-

counanuu a = 85%.

102.Yemy paBHa koHUEHTpaus ruapokcn] noHos B 0,015 M pactBope cepHOM KUCIIOTHI, €Cln
KaXXyIAscsl CTeTeHb qucconuanuu a=95%.

103. Beruncnute Bogopoanblil mokaszarens 0,002 H pacTBopa IMaHOBOIOPOAHOMN (CUHUIILHOMN)
kucsotel, ecan Ka=7,2-1071°,

104. Beruncnure BogopoaHblil mokazarensb 0,015 M pacTBopa 1naHOBOAOPOAHON KUCIIOTHI,
ecn Ka=72-1071°,
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105. Beruncnute ruipoKCUiIbHBINA U BOOpoAHbIN nokazaTens 0,006 M pactBopa
optodochOopHOI KUCTOTHI.
106. Boruncnure Bogopoanslil nokaszarens 0,006 M pactBopa XJI0pHOW KUCIOTHI, IPUMEHUB
HMOHHOE MPOU3BEJICHUE BOJIbI.
107. Beiuncnure KOHLIEHTPAIMIO TUAPOKCHI HOHOB B PACTBOPE, BOAOPOAHBIN MTOKA3aTeIb
Kkotoporo 7,4.
108. Brruucnute Bogopoanbiit mokaszaress 0,004 M pacTBopa e1Kkoro Kajiu, eciiu
crenenb gucconuanuu KOH a=85%.
109. B onnoMm nutpe pactBopa coaepkutcs 49 r cepHoit KuciaoTel. Yemy paBHseTCs
BOJIOPOJIHBIN MTOKA3aTeNb B [MOJIYY€HHOM pacTBope?
110. B 200 mu pactBopa coaepsxutrcs 0,002 MoJib a30THOM KUCIIOTHL. YeMy paBHSAETCS
BOJIOPOJIHBIN MOKa3aTenb B pacTBope HNO3?
111. Boruncnute BoJOPOIHBIHM MOKa3aTelb B paCTBOPE MyPaBbUHOM KUCIIOTHI, €CIIU €r0
MoJisipHas KoHIeHTpauus passa 0,002 M, a K (HCOOH) = 1,8-107,
112. Beruucnure Bogopoaubii nmokaszatens B 0,002M pacTBope a30THOM KUCTOTHI, €CIIH
Kaxkymiascs crenenb guccoruanuu HNO3z a =0,95.
113. Beruucnure Bogopoanbii nmokaszatens B 0,001 M pactBope ruapokcuia Kauus, eciu
crenens guccormannu KOH a = 85%.
114. Beruucnute Bogopoaubii mokaszatenb 0,0025 H pacTBOpa a30THON KHCIIOTHI, €CITH
Kaxymasics crenenb quccouuanuu HNO3z a = 85%.
115. Beruncnure Bogopoansiil nokaszarens 0,015M pactBopa rupokcua aMMOHUS, 3Has!, 4TO
KoncranTa mucconmaryu NHz-Ho0 Kp=1,8-107.
116. Beruucnure Bogopoansiii mokaszatens 0,002M pacTBopa a30THOM KUCTIOTHI, €CJIH
Kaxxymiasics crenenpb qucconuanuu HNOza = 0,95.
117. Beraucnure Bogopoaubii mokazatenb 0,005 M pactBopa ruipokcuaa Kanusi, CTENeHb
nucconuanmu KOH a = 90%.
118. Beruncnoure Bogopoansiil nokaszarens 0,015M pacTtBopa rupokcra aMMOHUS, 3Has, UTO
xoHcTaHTa auccormanuu NHsz-H,0 Kp=1,8-107.
119. Beraucnure Bogopoaabiid mokazatens 0,002M pacTBopa a30THOM KUCTOTHI, €CIIH
crerens guccoruanuu HNO3 a =0,98.
120. Berancnure BogopoaHbii mokasatens 0,025 M pacTBopa IMaHOBOIOPOTHON KUCIIOTHI,
eciu KoHcTanTa aucconuarmu HCN Ka=7,2 -1071°,
121. PactBopuMOCTh kKapOOHATa KaJIbIUs B BOJIEC TIPU HEKOTOPOM TEMIIEpaType COCTABIISIET
1,5%10™* mMons/n. Beruucure npoussenenue pactsopumoctd CaCOs.
122. TIpousBeaeHne pacTBOPUMOCTH XIopuaa cepebpa mpu 25°C pasuo 1,56 x107%0,
Berunciuts pacrBopumocts AgCI B r/m.
123. PactBopumocTs PhCrO4 B Boe pasra 1x10” Momb/1. BEIHCINTS Mpon3BeieHne
pPacTBOPMMOCTH B HAaCBILIEHHOM pacTBope xpomarta cBuHIa (II).
124. Onpenenute pacTBOPUMOCTH KapOoHaTa cepedpa B BOJIE, 3Hasl, UTO IPOU3BEICHNE
pactBopumoctu ITP (Ag2CO3) = 6,15-10722
125. PacTBopuMoOcCTh KapOOHATa KalblIKs B BOJIE TIPH HEKOTOPOH TeMIeparype
cocrapysier 1,5%x10™* Mons/n. Beraucnute npoussenenue pactsopumoctd CaCOs.
126. TIpon3BeieHne pacTBOPHMOCTH XJIopua cepedpa mpu 25°C pasro 1,56 x1070,
Beruncnuts pactBopumocts AgCI B r/m.
127. PactBopumocts AgzPO4 (M=418,58r/mo1s) B Boze nipu 20°C pasna 0,0065 /1.
PaccuuTaiitTe 3HaueHUe MPOU3BEICHUS PACTBOPUMOCTH (pocdara cepedpa.
128. Borunciure pacTBOPUMOCTh (pocdara kanbuus B Boge, eciu I1P(Caz(POs)2=2,0-107%,
129. TIpousseieHne pacTBOPUMOCTH okcanara 6apus BaC204 pasusiercs 1,1+ 107,
Brruncnute pacTBOpUMOCTh OKcanara 6apus B BOJE.
130. Onpenenute pacTBopuMocTh ochata Gapus B Bose, 3Has, [IP(Baz(PO4)2 =6 -107%,
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131. TIpousBeieHne pacTBOPHMOCTH XpoMaTa Kajblius paBHsaercs 7- 107, Brrunciure
pactBopuMocTh CaCrO4 B €ro HaChILIIEHHOM BOJHOM pacTBOpE.

132. Beruncnure pacTBOpuMOCTh KapOoHaTa xene3a (II) B Boze, 3Has1, 4To npousBeacHue
pactBopumoctu ITP( FeCO3) = 3,5-107!1,

133. IIpousBeieHne PacTBOPUMOCTH Tuapokcuaa kodansta (1) papasercs 1,6-1071.

Yemy paBHa pactBopuMocTh Co(OH)2 B ero HachIllieHHOM BOJHOM PacTBOPE.

134. Onpenenure pacTBOPUMOCTh NIEpMaHTaHaTa 11€3usl B BOJIE, €CJIM MPOU3BEICHHE
pactBopumoctu TTP(CsMnQOs) =9,1-107°.

135. TIponsBeieHne pacTBOPUMOCTH IHaApoKcHaa Monuoaena (IV) pasusercs 1-1076,
Beruucnure pacTBOPUMOCTb 3TOI0 OCHOBAHMS B HACBIIIIEHHOM BOJIHOM PAacTBOPE.

136. BerancnuTe pacTBOPUMOCTH B HACHIIIEHHOM PacTBOpE OKcajaTa cepedpa B /1,
[TP(Ag2C204) = 1,1 -1071,

137. BBIYHCIUTH PACTBOPUMOCTD B MOJIB/JI M T/J1 THAPOKCH]IA MarHUSI B BOJIE, €CIIH
npousBenenue pacteopumoctu I[TIP(Mg(OH)2) = 5,0 - 10712,

138. Beruricute B MOJIB/JI ¥ T/J1 paCTBOPUMOCTh TUAPOKCH/IA IMHKA B BOJE, 3HAS, UTO
npousseenue pacrsopumoctu I11P(Zn(OH)z) = 1,0 <1077,

139. Yemy paBHa pactBopumMocTh Xpomara cBuHua (II), eciiu npoussenenue pacTBOPUMOCTH

[IP(PbCrO4) = 1,8 -1014?
140. Yemy paBHa pacTBOpUMOCTH B Bojie ruapokcuaa xpoma (I1I), ecnu nponssenenne
pactBopumoctu ITP(Cr(OH)3) =5,4 -10732,

141. Kakyro peakuuio cpesl OyayT UMeTh pacTBOpbl HUTpaTa 1uHka — ZN(NO3)2,
opomuna kanust — KBr, cynsduna narpus — NaS?

OTBeTHI MOATBEPIUTE YPABHEHUSIMA COOTBETCTBYIOIINX PEAKIINN.

142. Kak OynyT neiicTBoBaTh Ha MHIUKATOP JaKMyC pacTBOpbI nHanuaa kanus — KCN,
cynbdara menu (II) — CuSOa, Hutpara Hatpus — NaNOz?
OTBeTbI MOATBEPIUTE YPABHEHUSIMH COOTBETCTBYIOIIUX PEAKIIUH.

143. CocraBbTe MOJIEKYIIIPHBIC U HOHHBIC YpaBHEHUs Tuapoiu3sa coseii: CuSOs, BaCly,
NH4Cl. Ykakure peakiuio cpebl B BOJHBIX PACTBOPAX ITHX COJEH.

144. Kakue u3 cnenyromux coieit moasepratotcs ruapoiusy: NaCl, Cu(NOs)z, K2S?
CocTtaBbTe MOJIEKYJIIpHBIE U HOHHBIE YPaBHEHUS THIPOJIN3a COJIEH.

145. CocraBbTe MOJICKYJISIPHBIE ¥ MOHHBIE YPABHEHUS PEaKINil, MPOTEKAOIIUX MIPU CIMBAHUH
pactBopoB AlClz u KzS, eciu B pesynbrate peakunu obpasyrores AI(OH)s i H2S.

146. CocTaBbTe MOJIEKYJIIPHbIE U MOHHBIE YPaBHEHUS TMIPOJIN3a, B pe3yibTaTe KOTO-
poro obpazytotrcs ruapodocdat u guruapodedar kamus.

147. Kakue u3 coneii: KNO3z, CrCls, NaNO> nmoasepratorcs ruaponu3y? CocraBbTe
MOHHBIE U MOJIEKYJIIpHBIE YpaBHEHUS peakIfii THIpoiIn3a.

148. CocTtaBbTe MOJIEKYJIIPHBIE M HOHHBIE YPABHEHUS PEAKIUH, IPOUCXOIAIINX B CMECH

BonHBIX pacTBopoB CrCls u NazS (o6pasyrorcs Cr(OH)z u H2S).

149. Hanumure MoJieKyIsipHble 1 MOHHBIE YpaBHEHUsI peakuuil ruaponusa (I crynens)
XJIOPUIOB AJIFOMUHUS U Kalblivs. Berauciaute cTeneHs ruipoian3a XIopuiaa aTlOMUHUIS.

150. Hanummyre MONEKyIsIpHbIE U MOHHBIE YPABHEHUS PEAKIIUN TMIAPOIN3a alerara
HaTpus U cyibduia oapus.

151. HanmucaTh B MOHHOM U MOJIEKYJISIPHOM BHJI€ YPABHEHUS PEAKIIMI THAPOIN3A
(I crynens) cnenyromux coneit: cynbhuaa KaablMs 1 HUTpaTa IIMHKA. YKa3aTh pH.

152. HantucaTh B MOHHOM U MOJIEKYJISIPHOM BUJI€ YpaBHEHU peakiuil ruaponusa (I crymnens)

XJIOpHU/1a IIMHKA U Cynb(arta amoMuHus. YKa3aTh peakiuio cpeasl (pH).

153. HantucaTh B HOHHOM U MOJIEKYJISIPHOM BHJI€ ypaBHEHUs peakiuil ruaponunsa (I crynenn)
cynbdura Hatpus u HUTpata meau (II). Beruncnure KOHCTaHTY THAPOIN3A CYIbpUTA
HaTpHsl.

154. HantucaTh B MOHHOM U MOJIEKYJISIPHOM BHJI€ ypaBHEHUs peakiuil ruaponnsa (I crynens)
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KapOoHaTa Kanus U XJjopuaa 6apusi, €CM STOT MPOLECC MPOTEKAET. YKa3aTh PEaKIHIO
CpEIbL.

155. Hantucath B MOHHOM U MOJIEKYJISIPHOM BHUJI€ ypaBHEHUs peakuuil ruapoiunsa (I crynens)
cynbduaa 6apus u xmopuaa mapranina (II). Kakoi nBer npuodbperer nHAMKATOP
METHJIOBBIM OpaHKEBBIM B BOJHBIX pacTBOPAx 3TUX COJEH?

156. HantucaTh B MOHHOM M MOJIEKYJISIPHOM BHJI€ YpaBHEHUs peakuuid ruapoiun3a (I cryrnens)
Cynb(uIa KaIbLUs U HUTpaTa IUHKA. YKaKUTe peakuuto cpeast (pH).

157. HantucaTh B MOHHOM M MOJIEKYJISIPHOM BHJIC YpaBHEHUs peakuuid ruaponu3a (I crynens)
HUTpaTa alloMuHUA. YKazaTh peakiuto cpeasl (pH). Kakoit et makmyca B pacTBoOpe
3TO# conmn?

158. Hanucath B MOHHOM M MOJIEKYJIIDHOM BHJI€ YpaBHEHUS peakiuil ruaponusa (I ctynens)
areTata aMMOHHMSI U XJIOpUJIA HATPUS. BBIUUCIUTD KOHCTAHTY U CTENEHb TUIPOIH3a
aneTata aMMOHHS.

159. Hantucath B HOHHOM U MOJIEKYJISIPHOM BHJI€ ypaBHEHUs peakiuii ruaponusa (I ctymnens)
HUTPUTA KaJus U XJIOpHUJIa aMMOHUsA. Y KakuTe peakuuio cpensl (pH).

160. Hanrcats B HFOHHOM U MOJIEKYJIIPHOM BHJIE ypaBHEHUS peakuuii ruaponu3sa (I ctynens)
dropuna kanus u cyiabdarta meau (I1). Kakoii et mpruoOpeTaeT METHUIIOBBIN KPacHBIN
B PAcTBOpAxX ITHUX COJEH?

161-180. 1. Ha3BaTh KOMITJIEKCHOE COETMHEHHE.
2. Yka3aTb 3Haue€HHE KOOPAUHALMOHHOTO YHCIIA.
3. Hamucatp hopMyny KOMIUIEKCHOTO COSAMHEHUS B BHJIE MOJICKYIISIPHBIX (hOPMYIT
COEIMHEHU MEepBOTo Mopsiaka (MIPOCTHIX COMNENl).

4. HantmcaTh ypaBHEHUS TUCCOIMAIINN KOMIICKCHOTO COSTMHEHHS.

5. CocTaBuTh BBIpaXKEHHE KOHCTAHTHI HECTOMKOCTH KOMIIEKCHOT'O HOHA (KOMILIEKCA).

6. YKa3aTh B IIEPBOM HJIH BO BTOPOM KOMITJIEKCHOM COCTUHEHUN KOMITJIEKCHBIN HOH
ABIIsieTCA OoJsiee CIabbIM IEKTPOIUTOM (CM. B IPHIIOKEHUH Tabi1.9).

Tabnuua 6
Howmep BapuanTa KomiuiekcHoe coetnHeHne
1 2
161 K3[Co(CN)s] [Ni(NH3)4](OH)2
162 [Cu(NHz3)2(H20).]Cl> Naz[Fe(CN)s]
163 K[AuBr4] [Co(NH3)4(H20)2]Cls
164 Ba[Co(CN)4] [Cr(H20)2 (NH3).Cl2]CI
165 K2[Cd(CN)4] [Co(NH3)3(H20)3]Cl3
166 Nas[Co(CN)4Cl,] [Cr(NHs)4(H20).]Cl3
167 [Co(H20)4 NH3CI]ClI; K[AuCl4]
168 H,[PtCl4] [Co(H20)3 (NH3)2Br]Cl>
169 K3[Co(CN)4Cl2] H>[CoCly]
170 Ho[PtCl4] [Co(NH3)2(H20)2(NO3).]ClI
171 Nas[CoCle] [Cr(NHs3)3(H20)2CI]Cl>
172 [Co(NHz3)2(H20).Cl>]Cl Naz[Fe(CN)sC13]
173 H2[SiFe] [Cr(H20)(NH3)s]Brs
174 K4[Co(CN)4Cl>] [Cr(NH3)3(H-0)Br]CL>
175 Nas[Co(CN)s] [Cr(NHz3)4(H-.O)C1] Br»
176 Ko[Zr(OH)s] [Cr(H20)2(NH3)3C1]Br»
177 K4[Co(CN)s] Naz[Fe(CN)sNO>]
178 Cs[Ag(CN)2] [Pt(H20)2 (NH3)sCI]Cl3
179 [Cr(NH3)sCl]Br2 Nas[CoCle]
180 [Co (H20)4(NHz3)2]Cls [Cr(NH3)3(H20O)Br]Br-




®OH/] OLIEHOYHBIX CPEJICTB JUI1 ATTECTAIIMU MO JUCLUTUIMHE «XUMUSl» (PA3EJ «HEOPTA-
HUYECKAST XUMUSl» (TPUJIOKEHUE K PABOYEI ITPOIPAMME MOJIYJIS) OCHOBHOM TTIPO®ECCHO-
HAJIBHOM OBPA30BATEJIBHOI ITPOTPAMMBI BBICIIET'O OBPA3OBAHUS (BAKAJIABPUAT) Bepcus 1

32

181 -200.
181. Kakas 13 npuBeIEHHBIX PEAKIMN ABISETCS OKUCIUTEIBHO-BOCCTAHOBUTEIILHOM:
KHCO3 + KOH — K2COs3 + H20;
Br2 + HCIO +KOH — HBrOs +HClI,;

PaccraButh k03¢ PpULIMEHTHI B ypaBHEHUH OKHCIUTEIHHO-BOCCTAHOBUTENFHON PEAKILIUH,
COCTaBHB 3JIEKTPOHHO-UOHHbIE YPAaBHEHMs. Y Ka3aTh, KAKOE BELLECTBO SIBJISAETCS
OKHCJIUTEJIEM, KAKOE BELIECTBO — BOCCTAHOBUTEJIEM.
182. Peakuus mpoTeKaeT 1Mo CXeme:
KMnO4 + H20, + H,SO4 — MnSO4 + O, +K2S04 + H20;
CocTaBUTh 3JIEKTPOHHO-UOHHBIE ypaBHEHMsI. PaccTaBuTh K03(h(HhUIIMEHTHI B
YpaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHON pEaKIIMU. YKa3aTh, KAKOE BEIIECTBO
SBIISICTCS OKMCIUTENEM, @ KaKoe BEIIeCTBO - BoccTaHoBuTeNneM. Beruuciute 3/(C.
183. CocTaBuTh AJ1s1 CXEMBI pEaKLUU JIEKTPOHHO-UOHHBIE YPaBHEHUS:
KI + K2Cr207 + H2SO4 — 12 + Crz(S04)3 + K2SO4 + H20.
PaccraButh k03¢ punmenTs B ypaBHeHHH peakuuu. OnpenennTh MOISPHBIE MaCCh
HKBHBAJIEHTOB BOCCTAHOBUTENSI U OKMCIUTEIISL.
184. YcTaHOBUTH HampaBiieHUE BO3MOKHOTO IPOTEKAHUS PEAKIIUU:
Clz + 2Br- -+ Brz + 2Cl-.
Boruncnute 3/1C, BIKcaB 3HaUY€HUS CTAHJAPTHBIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
MNOTEHIMAJIOB U3 CIIPAaBOYHOMN TAOJIHUIIBI.
185. Peakunu mpoTEeKarOT MO CXeMaM:
Zn + HNO3pa3zp) — N20 + ZnSO4 + H20.
PaccraButh K03QGUIMEHTHI B ypaBHEHUH peakuuu. OnpeaennTh SKBUBAJICHTHYIO
MaccCy a30THOM KHMCIJIOTBI B 3TOM PEAKIIUH.
186. OnpenenuTh SKBUBAJICHTHBIE MACChl OKUCIUTENS U BOCCTAHOBUTES B PEAKIINH:

6FeS04 + K2Cro07 + 7TH2SO4 — 3Fe2(S04)3 + Cra(S04)3 + KaSO4 + 7H20.
187. YcTaHOBUTH B KAKOM HAIIPABJIEHUU BO3MOXKHO IMPOTEKaHUE PEAKIIUU:
2NaCl + Fez(S04)3 -+ 2FeSO4 + Cl2 +NaxSOa.
Berancnauts O/1C, BbIMCaB 3HaYEHMSI CTAaHIAPTHBIX OKUCIUTENBHO-BOCCTAHOBUTENBHBIX
MOTEHIIMAJIOB U3 CIIPAaBOYHOM TaOJINIIBI.
188. Peakuuu BbIpakaroTCsl ypaBHEHUSMU:
1.) 2FeCl3 + H2S — 2FeCl; + 2HCI +S;
2.) Fe(OH)3 + 3HCI — FeCls + H20;
s peakiuy, SIBISIFOIIENCS OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PACCTaBUTh
K03 PUIIMEHTHI, COCTaBUB 3JIEKTPOHHO-MOHHBIE YpaBHEHUs. Bo BTOpoOil peakiuu
OTpeIeTNTh 3KBUBaeHTHYIO Maccy Fe(OH)s.

189. IloueMy cepHHUCTast KUCIIOTa U €€ COJIM MOTYT IIPOSIBIIATh KaK OKUCIUTEIbHBIE, TAK
Y BOCCTAaHOBUTENbHBIE CBOMCTBA? Ha OCHOBaHMM 3JIEKTPOHHO-VOHHBIX YPaBHEHUN
no100paTh K03((HUIIMEHTH B ypaBHEHUAX PEaKIMii, HAYIIUX M0 CXeMaM:

KMnO4 + K2SO3 +H20 — MnO2 + K2SO4 + KOH;
H2SOs3 + H2S — S + H20.
190. YcTaHOBUTH HanpaBJIEHHE BO3MOKHOTO IMPOTEKAHUS PEAKIINHI
KMnOy + 5FeCl; + 8HCI --- MnCl2 + 5FeCls + KCI + 4H,0
Boruucaute DJIC. 3HaueHUsT OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX ITOTCHIIMAIOB HANTH
B CIIPAaBOYHBIX TAOJIHUIIAX.
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191. OnpenenuTh SKBUBAJIEHTHBIE MAaCChl OKUCIUTENS U BOCCTAHOBUTENS B PEAKLIMU

2KMnO4 + 5H3PO3 + 3H2SO4 — MnSO4 + 5H3PO4 +K2S04 +3H:0.

192. Ha ocHOBaHMH 3JIEKTPOHHO-MOHHBIX YpaBHEHHI oaoepuTe Ko3(ppuuueHTs k
YPaBHEHUIO peaKluu (JIOMHUIINTE HYKHOE KOJIMYECTBO MOJIEKYJI BOJIBI):

H2S + Cl; — H2S0O4 + HCI;

193. Ha ocHOBaHMHM 3JIEKTPOHHO-UOHHBIX YpaBHEHUH 1og0epuTe K03 HUITUESHTHI K
YPaBHEHUIO PEAKIUU:

KBr + MnO2 + H2SO4 — Brz + MnSO4 +KMnO4 + H20;
BoruncnuTe MOJISpHYIO MacCy SKBUBAJIEHTA OKUCIUTEIS.
194. Kakas u3 npuBeIECHHBIX HUKE PEAKLUN ABIISIETCS] OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM?
CocTaBUTh COOTBETCTBYIOLIUE 3JIEKTPOHHO-NOHHBIE YPAaBHEHUS:
Zn0O + H2S04 — ZnS04 + H20,
PbO; + 4HCI — PbCl; + 2H,0 + Cl>.
195. CocTaBuTh 2JIEKTPOHHO-HOHHBIE YPABHEHUSI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii, BBIpa)KaeMbIX CIE1YIOIIMMUA HOHHBIMU YPAaBHEHUSMU:
a) Fe + 2H" — Fe?* + Hp; 6)S"" + Cl, — S + 2CI".

196.Ha ocHOBaHMH 3JIEKTPOHHO-MOHHBIX YpaBHEHHH 1mo100paTh K03 puimeHTs K

YPaBHEHUIO PEaKIu1
FeS +HNO3z — Fe(NOz)3 + H2SO4 + NOy;
Onpenenuth HallpaBJiIeHUE IPOTEKAHUS PEAKIIHH.

197.CoctaBuTh NOHOE ypaBHeHHE peakuuu. Koadduimentsr mogo0paTs METOI0M

3IEKTPOHHO-MOHHOTO OanaHca.
MnS; + HNOs3 + PbO2 — HoMnO4 + PbSO4 + Pb(NO3)2;
198.Peaknun BeIpakaroTCsl ypaBHEHUSMU:
MnO + 2HCI — MnCl; + H20;
2Kl + Clz — 2KClI + ..
JI1s OKHCAUTENEHO-BOCCTAHOBUTEIBHON peakuy K03 PHUIIMEHTHI T0A00paTh METOOM
AIIEKTPOHHO-MOHHOTO OanaHca (Toaypeakiuii).
199.CocraButh nosHoe ypaBHeHue peakiuu. KoapduunenTsl nonodpaTh 371€KTPOHHO-
MOHHOT0 OanaHca
FeSO4 + KMnOy + H2S04 — Fe2(SOa)s + MnSO4 + K2SO4 + H20;
200.CocraBuTh nosHoe ypaBHeHHe peakuuu. Koagduuments nogodpaTs METOJ0M
anekTpoHHO-uoHHOTO Oananca Ag + HNOs — AgNOs + NO2 + H20.

201. PaccMoTpuUTE 3IIEKTPOXUMHUYECKYIO KOPPO3HIO B KMCIION CpEZie N3ENHsI U3 CIIIaBa
Cu - Zn. llpuBenuTe ypaBHEHUS KaTOIHOW M aHOTHOM peaKIni.

202. Kak mpoTekaeT aTMoc(epHasi KOppo3us U3/IeNUs U3 jKeJe3a ¢ HUKEJIEBbIM OKPHITHEM
B ClIy4yae HapylIeHus repMeTHYHOCTH nociiennero? [IpuBeaure ypaBHEHUS
KaTOAHOI'O M aHOJHOTO ITpolLecca.

203. [IpuBeguTe nMpuMep METAUNIMYECKOTO KaTOAHOTO MOKPBITHS JI U3JETUS U3 HUKEIS.
CocraBbpTe ypaBHEHMS KaTOJHOW U aHOJHOW PEaKUi KOPPO3HH ITPH HAPYILIEHUU
MTOKPBITHS B A€A3PUPOBAHHOM BOJIE.

204. PaccMoTpuUTE 3JIEKTPOXUMHUYECKYIO KOPPO3HIO U3/IE€THS U3 CTAIU B KUCIION CpEJE.
IIpuBenuTe ypaBHEHHS KaTOAHOW M aHOAHOW peakuuii. [Ipeoxkure BO3MOKHBIE
CHOCOOBI 3AIIUTHI.

205. Kak mpoTtekaet atMochepHas KOppo3us U3JISIHS U3 JKeJie3a C OJIOBIHHBIM MTOKPBITHEM B
cillyyae HapylleHUsi TepMETUYHOCTH nocieanero? IlpuBeante ypaBHEHUs KaTOOHOW U

AQHOJTHOM peaKIuH.

206. PaccMoTpuTe 3JIEKTPOXMMUYECKYI0 KOpPpO3Wi0 wu3aenuss u3 cmiaBa Fe — Cu B

JieadpupoBaHHOM Boze. [IpuBenuTe ypaBHEHU KaTOAHOM U aHOJHON peakiui.
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207.

208.

209.

210.

211.

212.

213.

214.

215.

216.

217.

218.

219.

220.

[TpuBenuTe npuMep MeTaula aHOJIHOTO MOKPBITUA I nu3aenus u3 Hukensd. CocraBbTe
YpaBHEHUSI KaTOJHON M aHOJIHOM peakUuii, IPOTEKAOIIUX IPU KOPPO3ZUU ITOTO U3IEIHS
B JICa3PUPOBAHHOM BOJIE NPU HAPYIIEHUH LIEIOCTHOCTH ITOKPBITUS

PaccMOTpUTE 37EKTPOXMMHUUYECKYIO KOPPO3HUIO U3JEIUS U3 CTAlU B JI€a3PUPOBAHHOU
Boze. IIpuBenure ypaBHEHHsI KaTOJHON U aHOIHOM peakuuil. [Ipemioxure BO3MOXKHbIE
CIOCOOBI 3aIIUTHI.

[TonGepure Metamn A NPOTEKTOpAa, KOTOPBIM JOJDKEH CIYXKUTh JUIS 3allUThI
JKEJIE3HOT0 M3JeNus OT IEKTPOXUMHUYECKON Koppo3uu B Boje. [IpuBenure ypaBHEHUS
KaTOJHOW M aHOJHOW peaKLUi.

[IpenyioxxuTe aHOOHOE MOKpBITHE Uil u3fenus U3 ojoBa. CocTaBbTe ypaBHEHUS
KAaTOJHOW W aHOJHOHN pEeaKIHii, MPOTEKAIOMMX MpH aTMOC(HEepHOW KOPPO3HH 3TOTO
W3JIeNUs B JI€a3PUPOBAHHON BOJIE MPHU HAPYIIEHUH LIEIOCTHOCTH MOKPBITHSI.

Bo03M0KHO 1M MCIIOJIB30BaHUE MEAHBIX 3aKJIETIOK HA CTAJIHBIX KOHCTPYKIMAX, KOTOPbIE
JKCIULYaTHPYIOTCS B MOpCcKoil Boge? OTBeT 000CHYyMTE.

Kakoii Meramn menecooOpa3Heil BBIOpaTh IS MPOTEKTOPHON 3alIMTHl OT KOPPO3UU
CBHUHIIA: UMHK, MarHuil wiam xpoMm? Ilouemy? CocraBbTe ypaBHEHUS aHOJHOIO U
KaTO/HOI'0 IIPOLIECCOB aTMOC(EPHOI KOPPO3HH.

Paccmotpute atmocdepHyro Koppo3uio uznenus u3 crtand. llpuBenute ypaBHEHUS
KaTOJHOM U aHOAHOM peakuuid. [IpennoxkuTe BO3MOXKHBIE CLIOCOOBI 3aIUTHI.
PaccMOTpUTE 3IIEKTPOXHMUYECKYIO KOppO3Wio wu3fenuss u3 cmiaBa Fe - Cd B
JleadpupoBaHHOM BoAe. [IpuBenuTe ypaBHEHUA KaTOAHOM U aHOJHOM peaKIUi.
[IpensioxxkuTe KarogHOE NOKPBITHE M u3aenus u3 ojioBa. CoCTaBbTE YpaBHEHUS
KaTOJHOM W aHOJHOW pEaKIui, MPOTEKAIOIIMX IMPU aTMOC(PEpPHONH KOPPO3UU ITOTO
U3JIeIUs B 1€adpPUPOBAHHON BOJE P HAPYIIEHUH LIEIOCTHOCTH ITOKPBITHS.

/IBe METaIIIOKOHCTPYKIIMH, U3TOTOBJIEHHBIE U3 CTaJIM, SKCIUTyaTUPYIOTCS B MOPCKOM U
JUCTWIMPOBAaHHOM Boje. B kakoMm ciydae CKOpOCTh KOppo3uu Oyner Bblme?
IIpuBenuTe ypaBHEHWs KaTOJHOW M AHOJHOM pPEAKUMU JUIS KaKJIOH KOPPO3MOHHOMU
Cpenbl.

Kak npotekaeTr atMocdepHast KOppo3ust U3/IETUS U3 Kelle3a ¢ KaIMUEBbIM IIOKPBITHEM B
Clly4ae HapylIeHHs Ie€pMETHYHOCTH mocienHero? IlpuBeaure ypaBHEHUS KaTOOHON U
AQHOJIHOM peaKIuHu.

PaccMoTpuTe DIEKTPOXHUMHUYECKYIO Koppo3uto wm3fenus u3 cmiasa Ni - Cu B
JleadpupoBaHHOM BoAe. [IpuBenuTe ypaBHEHU KaTOAHOM U aHOJHON peaKIni.
ITpuBenuTe mpuMep MeTajIa KaTOJHOTO MOKPBITHS A u3fenus us cranu. CocraBbTe
YpaBHEHUS peaklMil KaTOAHOTO M aHOJIHOTO IIPOILIECCOB, MPOTEKAIIINUX IIPU KOPPO3HUH
9TOr0 U3JENHs B aOPUPOBAHHOMN BOJE.

/IBe JKene3Hble ITACTUHKH, YACTHYHO ITOKPBITHIE OJHA OJIOBOM, JAPYras MEJIbIo,
HaXOJATCS BO BJIQAXHOM Bo3ayxe. Ha kakoil m3 Hux ObicTpee oOpasyercs pxaBumHa?
OTBET MOTUBUPYWTE.

221-240. Yepes pacTBOp AIIEKTPOINUTA MPOMYCTUIHN TOK CUIION XA B TeueHue y MUHYT. Hanmcath
YPaBHEHHSI DIIEKTPOJHBIX IPOIECCOB, MPOUCXOMANINX IPH AJIEKTPOJIN3e (MHEPTHBIA aHOM) U
yKa3aTh Kakue MPOAYKTHI U B KAKOM KOJIMYECTBE ObUIN MOTYYEHBI.

Tabmuma 5
Ne PactBop sis1ekTposauTa Cuna Toka, A (x) Bpewms anekrponnsa, MuH (y)
221 | CrCl3 3,5 30
222 | FeCl; 2,5 40
223 | NazPOq 2,0 60
224 | Cu(NQg)» 2,0 80
225 | Crz(S04)3 15 70
226 | Pb(NO3)2 2,0 90
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227 | MnCl 40 50
228 | AgNO3 45 20
229 | MnSOy, 40 10
230 | K2SOq4 25 60
231 | Zn(NOs)2 6,0 80
232 | CuCl; 2,0 40
233 | NiCl, 55 20
234 | FeCls 45 30
235 | ZnCl, 3,0 90
236 | Ni(NO3)2 15 50
237 | K,COs 15 70
238 | FeSO4 9,0 30
239 | KNO; 6,0 60
240 | AI(NO3) 3 25 80

241-260. PaccuntaTh Maccy yMsArauTesnsi, HEOOXOAMMOTO Ul YMSATUYEHHS X J1 BOJBI, )KECTKOCTh
KOTOPOH y. BEIYMCINUTB )KECTKOCTh 3HAsi MAcCy yMITYUTEINS.
HanucaTth peakuuio ymsirdeHuss B MOJIEKYJISIPHOM M MOHHO-MOJEKYJSpHON (hopMe C KECTKOMU

COJIBIO.
Tabnuna 7
Ne | Obwem KectkocTsb Macca ymsr-
XKecrkas comnb YMArauTenb
/11 | BOJIBL, I BOJIBI, MOKB/TI YUTENS, T
1 2 3 4 5 6
241 150 XJOpUJ KalabIus bypa paccuMTaTh 10,1
242 200 HUTPAT KaJIbIHs Cona 10 paccuuTaTh
243 300 XJIOpUJ MarHusi Conma 15 paccuuTaTh
244 400 HUTPAT MarHus bypa S) paccuuTaTh
245 550 cynb(hat MarHus Bbypa paccuuTaTh 50
246 600 TWIPOKApOOHAT KATBLS TallieHast M3BECTh 5 paccuuTaTh
247 500 HUTPAT KaJIbIHs Cona 15 paccuuTaTh
248 350 XJOPpUJ KalabIus Conma 10 paccuuTaTh
IPOJOJKEHHE Tab. 7.
249 200 XJIOPUJL KaJIbIUs bypa paccuuTaTh 34
250 100 cynb(haT MarHus Cona 5 paccuuTaTh
251 300 HUTPAT MarHUS Bbypa paccuuTaTh 50
252 400 TWIPOKApOOHAT MATHUST rallieHast M3BeCTb 20 paccuuTaTh
253 800 HUTPAT MarHUS Cona Paccuurars 60
254 400 XJIOPUJT KaJIbIUs oprodocthar Karmvist Paccuurats 20
255 750 TY/IPOKAPOOHAT KATHIHST raireHas U3BeCTh 10 paccuuTaTh
256 500 XJIOPUJI KaJIbIs bypa paccuuTaTh 48
257 200 XJOPUJ KaJabIus Conma 10 paccuuTaTh
258 100 HUTPAT MarHus Cona 10 paccuuTaTh
259 700 XJIOPHUJI MarHusl bypa paccuuTaTh 80
260 650 XJIOPH]T MarHUS oprodocdar HaTprst paccuuTaTh 46

261 — 280. XUMUSA JIEMEHTOB.

261. [laTb KpaTKyIO XapaKTEpUCTHKY CIEAYIOLINX BUOB BOJBL: a) XUMUYECKU YHUCTOM;
0) IMCTUIUTMPOBAHHON; B) KPUCTAJUTM3AIMOHHOM; T) IEPETHAHHOM.
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262. Ilpu pacTBOpEeHUH B COJITHOM KHCIIOTE CIUIaBa JKeJie3a, MU U aJTFOMUHUSI MacCOr
9 r BBIIENUIICS BOJOPOA 00bEMOM 5,6 11, U3MEPEHHBIH TPU HOPMaJIbHBIX YCIOBUAX, U
00pa3oBalics HEPACTBOPUMBIM ocTtaTok Maccoit 0,7 r. Onpeaenure MacCoBbIE 107U
(%) MeTanoB B cILIaBe.

263. IloueMy IepOKCHI BOJIOPOJIA MOKET MPOSIBIATH KaK OKUCIUTEIbHBIC, TAK U BOCCTAHOBHU-

TenbHbIe cBoMcTBa? COCTaBUTH DJIEKTPOHHBIE U MOJICKYJISIPHBIE YPaBHEHUS

peaxkuuii B3aumozeiicteus H20z2: a) ¢ [1[1; 6) ¢ pactBopom KMNO4 noAKKCIIEHHBIM
CEpHOM KUCIOTOM.

264. Hanumrte ypaBHEHUS peaKIyii, B KOTOPhIX MNO2 MPOSBIISET: a) OKUCIUTEIHHBIC
CBOIiCTBa; 0) BOCCTAaHOBUTEIIbHBIE CBOMCTBA; B) B KOTOPBIX CTEIIEHb OKHCICHUS
MnO2 He n3MeHseTcs.

265. Onucath JIelCTBUE pacTBOPOB MEPOKCHIA BOJOPO/IA HA: @) CYNb(Ul CBUHIIA;

0) IMOKCHI MapraHIia; B) MOJKUCICHHBIA pacCTBOP JUXpOMaTa KajIusl.

266. CKOJIBKO MOJIEKYJI TSYKEJIOM BOJIbI COJAEPKUTCS B 1 KT BOJIbI, €CIIU IPUMECH TSKEION
BO/IbI B pupoiHOiM Boze coctasiser 0,03% mo macce.

267. Kakoe coennnenue yriepoja o0pas3yercsi, €clid 4Yepe3 U3BECTKOBYIO BOY
IPOIYCTUTh AUOKCH]I YIJIEPOJia A0 IOJHOrO HacklleHus pactBopa? CocTaBUTh
ypaBHEHUE PEaKIINH.

268. Kak nmomy4daroTcsi TUIPUABI MIEJIOYHBIX U MIEIOYHO3EMENbHBIX MeTauioB? Hamucars
ypaBHEHUE peakIMK B3aUMOJCHCTBHS ruapuaa Kanblus ¢ Bogoi. CocTaBUTh
AJIEKTPOHHBIE YpaBHEHUS. YKa3aTh, UTO OKUCIISIETCS, YTO BOCCTAHABIMBAETCS, YTO
SBIISIETCS] OKMCIIUTEIIEM, YTO — BOCCTAHOBUTEIIEM.

269. IloueMy eaxue MIEIO0YN HEOOXOAUMO XPAHUTh B XOPOIIO 3aKYIOPEHHOMN Tocye?
Kakwue BelecTBa noay4aroTcsl IPYU HACBIEHUH pacTBOpa T'MIPOKCH]IA HATPUS:

a) XJI0poM; 0) THUOKCHIOM CEPBI; B) cepoBoiopoioM? COCTaBUTh YpaBHEHUS
IIPOTEKAIOIIUX PEaKLUH.

270. CocTaBUTh YpaBHEHUS PEaKIIUid B3aUMOCHCTBUS HATPUSI C aMMHUAKOM, BOJIOPOJIOM,
XJIOpOM, BoJI0#. Kakoe cBOMCTBO IIPOSBIISET HATPUIM BO BCEX ITUX PEAKLUAX?

271. Ha xako#i peakiii OCHOBaHO MOJy4YeHHE TUAPUIIOB HIEIOUYHbIX MeTaioB? Kak
MPOUCXOAUT TUAPOIN3 ruApuia HaTpusi? COCTaBUTh YPAaBHEHUS PEAKIIMM.

272. OxapaKkTepu30BaTh OTHOIIEHNE OEPUITUS M MarHUs K BOJIE, K KMCJIOTaM U IIIeJI0YaMm.
Hanucats ypaBHEHHsI COOTBETCTBYIOIIMX PEAKIIHIA.

273. HanucaTh B MOJIEKYJIIPHOW U MOHHOHN (JOpME YpaBHEHHE PeaKuu B3aUMOIEHCTBUS
TUAPUJIA KAJIUS C BOJOM.

274. lllenouHble METaJIIBI ABISAIOTCS OYE€Hb YHEPTUYHBIMU BOCCTAHOBUTENSAMU. B Kakoi
CBSI3M CO CTPOCHHEM MX aTOMOB HaXxOJUTCS 3TO CBOMCTBO? B ueM nposBiseTcs
CUJIbHAsI BOCCTAHOBUTEIbHAS CIIOCOOHOCTD LIEJIOYHBIX METAJJIOB MPU B3aUMO/IEH-
CTBHH C pa30aBIeHHON a30THOM KUCIOTON U BOIOPOIOM?

WnmocTpupoBaTh OTBET ypaBHEHUSIMU PEAKIIUMA.

275. Kakue npotyKTbl 00pa3yloTcs Ipy TOpEeHUH Kaablys Ha Bo3ayxe? [louemy npu
CMaydMBaHME BOAOM MOJTyYEHHOTO MPOIyKTa HaOII0AaeTCs BblAeIeHHE OO0JIBIIOTO
KOJIMYECTBA TEIlIa U OLIyIIaeTcs 3anax aMmmuaka? CocTaBUTh ypaBHEHHUS PEaKUi
COOTBETCTBYIOIIMX XUMUYECKUX MPOLIECCOB.

276. YeM CylIECTBEHHO OTJINYAETCS B3aUMOJICHCTBUE IIEJI0YHBIX METAJUIOB C BOJIOPOAOM
OT B3aWMOJIEHCTBHS TaJIOreHOB ¢ BojopoaoM? IIpuBectu mpumep ToM u Apyrou
peaknuu ¥ pa3o0paTh 3THU PEAKLUU C TOUKU 3PEHUSI OKUCIICHUS-BOCCTAHOBIICHHUS.

277. Yro takoe noram? Kak ero nojsy4aroT U B KaKUX MPOU3BOJACTBAX NpuMeHs0T? Kak
MOJYYHUTh NOTAIL, UMes CYIb(aT Kalaus, THAPOKCUI Oapusi, KapOoHAT Kalnblus U
XJIOPOBOJIOPOIHYIO (COJISIHYI0) KUCIOTY? COCTaBUTh YPAaBHEHHS PEaKITUH.

278. [loueMy npu NoJy4yEHUH AUOKCUA YTIIEPOAa U3 MpaMopa AEHCTBYIOT COJITHON
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KHUCJIOTOH, a He cepHOM? CKOJIBKO JIMTPOB TMOKCUAA yriaepoaa (ycaoBHUsl HOPMAJIbHBIE)
MO>KHO MOJY4YUTh U3 1 KT Mpamopa, coaepxkaiiero 96% CaCO3?

279. B 1 M1 Mmopckoit Boas! comepxkutcs 1,2x10™° r pagus. PaccunraTh cKOIBKO aTOMOB
panusa HaxoauTes B 1 M MOPCKO# Bosibl. OObEeM BCEH OKEaHCKON M MOPCKOM BOJIBI
na 3emne coctasnser 1,3x10°km®. KakoBo oblee Konu4uecTBoO paaus B Boje Mopeit
Y OKE€aHOB?

290. O6bsicHuTe, TOYEMy KapOoOHAT OapHsi pacTBOPUM B clabbIX KUCIIOTAX, a Cynbdar 6apus
HE pacTBOPUM JIaXKe B CHJIBHBIX KUCIIOTax?
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IIpuiaoxenune Ne 5
JK3aMeHALMOHHbIE BONPOCHI

3aKOH COXpaHEHHUsI MAcChl U YHEPTUU. 3aKOH MOCTOSHCTBA COCTABA.

3aKOH KpaTHBIX OTHOLLIECHUH.

3aK0H 0OBEMHBIX OTHOIICHUH.

3akoH ABorajapo.

CrnencrBusi u3 3aKkoHa ABOTapo.

ATOMHBIE U MOJIEKYJISIPHBIE MaCCBhI.

OTtHOCHUTeNIbHAA MOJIEKYJIsIpHast Macca. MoJib.

MoutsipHast Macca ¥ MOJISIPHBIM 00BEM.

. Ompenenenne MOJIEKYISIPHBIX MAacC BELIECTB, HAXOISAIIUXCS B Ta3000pa3HOM COCTOSHUH.

10 [TaprmanapHOE J1aBJICHHE ra3a.

11. DxBuBaneHT. 3aKOH SKBUBAJICHTOB.

12. Onpenenenne aTOMHBIX Macc. BaleHTHOCTb.

13. Baxneiimue kiacchl 1 HOMEHKIIATypa HEOPraHUYECKUX COeTMHEHUI.

14. Ilepuoauueckuii 3axon /1. 1. Menneneena.

15. [lepuoanueckoe U3MEHEHHE XUMUUYECKUX AIIEMEHTOB B COOTBETCTBUU C IJIEKTPOHHOU CTPYK-
TypOH aTOMOB.

16. Ctpoenue aroma. CocTaB aTOMHBIX sJIED.

17. U3oTombl. PagroakTMBHOCTb.

18. SAnepHbie peakium.

19. Ctpoenue 31eKTpOHHOI 000JI0UKH.

20. KBanToBO-MexaHu4eckasi MOJIeJIb aTOMa; KBAHTOBBIE YMCIIa. ATOMHBIE OpOUTATIH.

21. 'maBHOE KBaHTOBOE YHCJIO.

22. OpbuTtanbHOE KBAaHTOBOE YHCI0. DOPMBI IIEKTPOHHBIX OpOUTANIEH.

23. MarauTHOe ¥ CTUHOBOE KBAaHTOBBIE YMCIIA.

24. Tpunuun [aynu; npasuio I'yHua.

25. DHeprus MOHU3AIMK U CPOJCTBA K DJIEKTPOHY.

26. DIEKTPOOTPULIATENIBLHOCTD JJIEMEHTOB.

27. XumMu4eckas CBSI3b M BAJICHTHOCTH JIEMEHTOB.

28. I'nbpuan3amysi aTOMHBIX JIEKTPOHHBIX OpOUTATICH.

29. OCHOBHBIE BH/IBI M XapaKTEPUCTUKN XUMHUECKON CBSI3H.

30. KoBaneHTHas CBsI3b.

31. HenomsipHas 1 moJisipHasi KOBaJICHTHAS CBSI3b.

32. Crioco6b! 00pa3oBaHMs KOBAJIEHTHOM CBSI3H.

33. DHeprus, [UIMHA W HATIPABJICHHOCTH CBS3U. [10JIIPHOCTD CBSI3M U CTENICHh OKUCIICHHUS.

34. NoHHas CBS3b.

35. Mertamndeckas CBs3b.

36. Ctpoenue mpocTedmx Mosekysl. OCHOBHBIE BH/IbI B3aUMO/ICHCTBHS MOJICKYJI.

37. Cumbl MEXMOJIEKYIISIpHOTO B3anMoaercTBus. Cuibl Ban-nep-Baanbca.

38. BonopoaHast cBsI3b.

39. ArperaTHoe COCTOSTHUE BEIIeCTBA. XUMHUYECKOE CTPOCHHE TBEPAOTO Tela.

40. AMopdHOE U KpUCTAJUTMIECKOE COCTOSIHUE BEIeCTBA.

41. Xumuueckas CBsi3b B TBEPBIX TellaX. MeTalTnuecKas CBsi3b M METaJUIbI.

42. Dueprernyeckue 3pHeKThl XUMUYECKUX PEaKLInH.

43. Tepmoxumusi. 3axoH ['ecca.

44, CnenctBue u3 3akoHa ['ecca. TepmoxuMudeckue pacueTsl.

45. DHTaneIU 00pa30BaHUsI XUMUYCCKUX COCTMHECHHM.

46. ITonarue 06 sHTponUU. MI3MEeHEHUE SHTPONUHU IPU XUMHUECKUX MPOIeccax.

47. Dueprus 'm66ca. HanpaBineHHOCTh XUMHUUYECKHX MTPOIIECCOB.

CoNoOR~WNE
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48. 'oMOTreHHbIE U TeTePOTeHHBIE CUCTEMBI.

49. CKOpOCTh TOMOTE€HHBIX XMMUYECKUX PEaKIHil.

50. 3aBHUCHMOCTh CKOPOCTH TOMOTEHHBIX PEAKIHUH OT KOHICHTPAIlMHU PEarupyrolx BEIIeCTB.
3aKOH JEHCTBHS Macc; KOHCTAHTa CKOPOCTHU PEaKIUH.

51. 3aBUCHUMOCTh CKOPOCTU I'OMOT€HHBIX pEaKLUil OT TEMIEPATYphl U IPUPOJbl pEArUPYIOIIUX
BemecTs; npaBmwio Bant-I'odda.

52. O6parumbie U HEOOpPATUMbIE XMMUYECKHE PEAKLIUH.

53. YcnoBus xuMudeckoro paBHosecus. Koncranra paBHoBecusl.

54. Cmeenue xumuyeckoro pasHosecus. [Ipunnun Jle-Illarense.

55. @aKTopBbl, BAUSIOIINE HA CKOPOCTh XUMUYECKUX PEAKLIMH.

56. PactBopsbl. Tunsl pactBopoB. CriocoObl BEIpaKEHUsI KOHLIEHTPALIH PACTBOPOB.

57. PactBopumocTb. HacblieHHble pacTBOpbI. [lepechilieHHbIe pacTBOPHI.

58. 3akoHbI HeanbHBIX pacTBOpoB. OcMoTnyeckoe naBienue. 3akoH Bant-I'odda.

59. Temneparypa 3amMep3aHus U KUIIEHUS! pacTBOPOB. 3aKOHbI Pays.

60. DnexTponuTHueckas aucconnanus. OCHOBHBIC TIOJIOKEHHS TEOPUH.

61. MexaHu3M Iporecca AUCCOLUALUH.

62. Crenenp qucconnanuu. CUIbHbBIE U CITA0bIe AIEKTPOIHUTEI.

63. KoHcTaHTa IMCCOMALIMU CIA0BIX JICKTPOIUTOB.

64. CocrostHUE CHIIBHBIX JIEKTPOJIUTOB B PACTBOPAX.

65. CBoiicTBa KUCJIOT, OCHOBAaHUM M COJEH ¢ TOUKH 3PEHUS TEOPUHU DJIEKTPOJIUTHYECKON auc-
COIMALINH.

66. [IponsBeaeHNEe paCTBOPUMOCTH.

67. DaeKTpoIMTHYECKas AUCCONManus Boibl. IOHHOE pou3BeieHUe BOIBI.

68. [lonsiTue 06 uHAMKaTOopax. MoHHBIE peakiuu paBHoBecus. CMelleHHe paBHOBECUH B
BOJHBIX PACTBOPAxX JIEKTPOJIHUTOB.

69. 'uaponus comeii.

70. OKHCIUTENTFHO-BOCCTAHOBUTEIBHEIE TIpotiecchl. [loHATHE O CTETIeHN OKUCIECHUS 3JIEMEH-
TOB B COCJMHEHUSIX.

71. KucnoTHO-OCHOBHBIE CBOMCTBA BELIECTB.

72. BaxxHeiye OKMCIUTEIN U BOCCTAHOBUTEIH.

73. OKUCIUTENEHO-BOCCTAHOBUTENIbHAS JIBOHCTBEHHOCTb.

74. MeToibl COCTaBJIEHUS YPaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN.

75. [lonsiTHE 00 2IEKTPOAHBIX MOTEHIMATIAX.

76. 3aBUCUMOCTb BEJTMYMHBI IEKTPOJHBIX MOTEHIHAJIOB OT MPHUPOJBI JIEKTPOJOB U PaCTBOPHU-
TEJEH.

77. I3MepeHue 31eKTPOTHBIX MOTEHIIHAIIOB.

78. CTaHmapTHBIA BOJOPOIHBIN SJIEKTPOI U BOJOPOIHAS IIKAJIA TIOTCHIINAIOB.

79. Psii cTaHIapTHBIX 3JIEKTPOIHBIX MTOTSHIIMANIOB.

80. 3aBHCUMOCTH BETMYMHBI JIEKTPOAHBIX TTOTEHIIMATIOB OT KOHIIEHTPAI[MH HOHOB B paCTBODE.

81. I'anbBaHUYECKHE AIIEMEHTBI. DJIEKTPOJIBUKYILAsl CHJIA TAIbBAHUYECKOTO 2JIEMEHTA.

82. BakHelme cCOBpeMeHHbIE TaJTbBAHTIECKHE DJICMEHTHI.

83. CymHoCTb 351eKTpoian3a. AHOJHOE OKHUCIEHUE U KaTOJJHOE BOCCTAHOBJICHUE.

84. BropuyHbIe MPOIIECCHI MPH IEKTPOITH3E.

85. DneKTpoan3 ¢ HepaCTBOPUMBIM U PaCTBOPUMBIM aHoAaMu. 3akoHbl Dapanes. Beixon mo To-
KY.

86. DneKkTpoaUTHYECKOE MoJTydyeHHe U padhMHUPOBAHUE METAIIIOB. DJIEKTPOJIU3 PacIUIaBa.

87. DnekTponu3 BOHBIX PaCTBOPOB.

88. 3akonsr Dapanes.

89. OcHoBHbIe BU Bl KOppo3uu. Kitaccudukariys Koppo3nOHHBIX TIPOIIECCOB.

90. DnekTpoxuMHUYecKas KOppo3Hsi METAJIOB.
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91. 3amuTa METAIJIOB OT KOPPO3HH.

92. IlpoTeKkTOpHas ¥ KaTO/HAs 3alllMTa METAIUIOB OT KOPPO3HH.

93. XuMHYEeCKHE CBOMCTBA METAJIJIOB, HX BOCCTAHOBUTEIbHAS CLIOCOOHOCTb.

94. B3auMmoieiicTBHE pa3IUYHBIX METAJLIOB C KUCIOPOJIOM, BOJIOW, KUCIIOTAMH, IIEIIOYaAMH.

95. U3BiieueHre METAILIOB U3 PY/I.

96. OCHOBHBIC METO/IbI BOCCTAHOBJICHUSI METAIIOB. [loJlyueHe YUCTHIX U CBEPXYHMCTHIX METaJ-
JIOB.

97. DnexTpoauTHyecKoe papuHUPOBAHHE.

98. OcobeHHOCTH CBOWCTB MarHus, OCpUJUINs, ATFOMUHUS M TUTaHA, BBIICICHUE B CBOOOTHOM
BUJIC U B BHJIE coenHeHmiH. OCOOCHHOCTH CBOMCTB XKelle3a, KoOallbTa, HUKENS U MEITH.

99. bnaropogabie MeTalIbl. HaxoxaeHne B mpupo/ie, BBIICTICHHE B CBOOOTHOM BHUEC U HCIIOJb-
30BaHUE B TEXHUKE.

100. Bop, 6opuabl, HUTpUA OOpa.

101. Yrnepon u ero annotponHbsie GOpMbI - anmas, rpadur. Haxoxxaenue B mpupoe.

102. KapOuabl KanmbIysi, TATaHA, BOJIb(pama, jxene3a, KodanpTa U KpeMHHS.
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