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TCIBbHOCTH.

1. lean ocBOEHNUS TUCIMTIJIHHBI
Heap aucnumamubl: Crienuanuct (MHXEHEP) MOoXKapHOW 0e30MacHOCTH JIOJDKEH UMETh HEeoO-
XOJMMbIE XUMHYECKHE 3HAHUS, KAaK OCHOBY OOIETEOPETUYCCKON MOATOTOBKH, TPEOYEMOM ISt
pelieHus oO0IMMX MPOU3BOJCTBEHHBIX 3a1ady. PopMUpOBaHHE y OyIYIIEro CHEIUaUCTa Tpe-
CTaBJICHUHA O B3aWMOCBSI3M (PM3MUECKUX M XUMHYECKUX SBJICHUI M MPOIECCOB, a TAKXKe 3HAHHMA
OCHOBHBIX 3aKOHOB MPOTEKAHUS ITUX MPOIIECCOB, UX HAMPABICHHOCTH, OJ00pa ycIoBUl Ooee
parmoHanbHOTO M A((HEKTUBHOTO MX OCYIIECTBJICHUS HEOOXOAMMO B MPOQECCHOHATBHOU Jes-

3agayamMu MperoiaBaHusl TUCIIUIIIHNHBI SBISIOTCS:

1. CdopmupoBaTh y CTYACHTOB IMPEACTAaBICHIE 00 OCHOBHBIX 3aKOHAX XUMHUH KaK 0a30BBIX

3aKOHOMEPHOCTSIX MaTE€PHUATbHOTO MUPA.

2. HayuynTh MOHMMATh W TPEJCKA3BIBATh BO3MOXXHOCTh MPOTEKAHMS XUMHUYECKUX MPOIEC-

COB ¥ BO3MOXKHOCTb YIIPABJISATH UMH.

3. CdopmupoBaTh MpeACTaBICHUS O CTPOSHUN BEIIECTBA U XUMHUYECKOW CBS3U KaK OCHOB, TI03-
BOJISIIOIINX MPEICKA3bIBATH €r0 XMMHUUECKYIO PEaKIIMOHHOCTIOCOOHOCTb.

4. CdopmupoBaTh IpencTaBiIeHHe 0 HanOoee 00IUX CBOMCTBAX U PopMax IBIIKEHUS Ma-

TEpHH.

SN

IToka3ath POJIb XUMHUHU B pa3BUTHUHU SKOHOMUKHMU.
[ToguepkHyTh 0COOYIO POJIb XUMHUH B PEIICHUH MPO(HECCHOHATBLHBIX MPOOIIEM.

7. Hcnonb3ysh MEKIIPEIMETHBIE CBS3H, MOAUYEPKHYTh HEOOXOIUMOCTh XUMHUECKUX 3HAHUI
JUTSL OCBOEHHS JUCLUIUINH CIIEI{HATN3aI1H.

2. [lepevyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHUs MO JAUCHHUILIHHE (MOTYJIIO0),
COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTATAMHI OCBOECHHS 00Pa30BaTeJILHOI MPOrPaMMbl
(KkoMmeTeHIH, 3HAHUS, YMEHUS, HABBIKH)

Hndp xomneren-
IMH 1 paciiugpoBKa

3HaTh

YMmern

Baaaern

Cnocobnocms  k  ab-
CmMpakmuomy — Moluiie-
HUIO, QHAIU3Y U CUHME3Y
(OK-1)

Memoobl  Ab6CMPAKMHO20 Mbludie-
HUsL NpU YCMAHOGNEHUU UCHUHDI,
Memoobl HAYYHO20 UCCAEO08aAHUS
NnYymém MblCIeHHO20 PACUleHeHUs
obvexma (ananus) u nymém uzyye-
HUS npeomema 8 e2o YeroCmHOCmU,
eouncmee e2o uacmei (cummes),
OCHOBbI JI02UKU, HOPMbl Kpumuye-
CK020 NOOX00d, OCHOBbL MEeMmoo0JI0-
2ull HAYuHo20 3HAHUSA, PopMbl aHa-
JU3a; OCHOGHblE Memoodbl coopa u
ananuza uHgopmayuy, cnocoowl
Gopmanuzayuu yeiu u memoosvt ee
00CMUdICEeHUSL.

cmagumos yenv U QopmyIupo-
eamb 3a0auu no eé oocmudice-
HUIO; C UCNOAL306AHUCM MEmOo-
008 AOCMPAKMHO20 MbIULTEHUS,
aHamuU3a U CUHMe3a AHAIUUPO-
6amv  AlIbMEPHAMUBHbIE 6aAPU-
aHmol peutenust Uccie008amelb-
CKUX 3a0ay U OyeHueamv I¢h-
GexmugHocms peanuzayuu Smux

eapuanmos, AHATU3UPOBAMD,
0606wams U BOCHPUHUMAMD
uHGopmayuro.

KYAbMYpOou MuluLIeHUs: onepayu-
AMU aHAU34, Kiaccugurkayuu u
cucmemamuzayuu,

YeNIOCMHOU  CUCMEMOU HABIKOS
UCNONBL306AHUSL  AOCMPAKMHO20
MbIUNEHUS NpU  peuenuy  npo-
On1eM, 8O3HUKAIOWUX NPU BbINOT-
HeHUuu  NMpakmuyeckux — 3aoad,
HABLIKAMU  AP2YMEHMUPOBAHHO20
OmMCmMauganus ceoetll moyKku 3pe-
HUs;,  cnocobamu  NOCMAHOBKU
MOOENIbHO20 MbBICIEHHO20 JKChe-
pumeHma.

Cnocobnocmo NOHU-
Mamb  OCHOBHbIE 3AKO-
HOMEPHOCMU NpOYeccos
603HUKHOBEHUSL 20PEeHUs.
U 63pwIBa, pacnpocmpa-
HeHUs. U npeKpawyenus
20peHUst HA NodCapax,
ocobenHocmell OuHaAMU-
KU N0JICapos, MexaHus-
MO8 O0eucmeus, HOMEH-
Kiamypvl U cnocobos
npumeneHus, ozHemy-
wWawux cocmaeos, Ko-
JI02UHECKUX Xapakmepu-
CMUK 20pIOYUX Mamepu-
anos U 0ZHemyuwawux

Cmpoenue u ceolicmea OCHOGHbIX
KACCO8 XUMUYECKUX eUjeCms;
OcHosHble 3aKOHbL MePMOOUHAMU-
Ky

Teopuio  cmpoenuss amomos u
cmpoenue gewjecmed, Ux 83auMo-
C6513b CO CBOUCMBAMU BEUECME;
Bosmooicnocme npomexanus oxuc-
JIUMENbHO-80CCIMAHOBUMEIbHBIX
npoyeccos;

Teopuio pacmeopog;

Ilpobnemvr oxpamnvl oxpyorcaroujerl
cpedvl, a makodce poib XUMUu 8
pewieHuy smux npooem;
Teopemuueckue 0CHO8bI npoyeccos
20penUs KaK XUMUYECKUX peaxyutl,

Cocmasnsims xumuyeckue ypag-
HeHUsl U NPOBOOUMb PACHembl NO
HUM.

IIpoenosuposams 603MOJIC-
HOCMb Camonpou380IbHO20
npomekanus. U HaAnpaenenue
XUMUYECKUX Pearyuii.
Paccuumvieamos  u  oyenusams
oHepeemuueckue dpgexmor  u
NOACAPOONACHOCb — PASIUYHDIX

npoyeccoes.
HpuMeHﬂmh OCHOBHble 3AKOHbL U
3dKOHOMepHOCmuU mepMO()uHa-

MUKU NpU  Peuenuu 80npocos
obecneyenus noJcapHou  6es-
OnACHOCHIU.

Memooamu meopemuueckoeo u
IKCHEPUMEHMANILHO20 — UCCNE00-
6aHUs 6 0OIACMU XUMUU.

Memoodamu nocmanosku u obpa-

OOmMKU  XUMUHECKO20 — IKCnepu-
Menma.
Memoodamu NpPOCHO3UPOBAHUS

PeaKkyuonHol cnocobHocmu  co-
eOuHeHUll ¢ MOYKU 3peHus meo-
pul 20peHust U 83pbléd GeUecms,
OCHOG pazeumusi U Mywenusi no-
Jrcapos.




cocmaeoe  HA - pA3HbIX
cmaousix paseumus no-

HeoOxo0uMble U 00CMAMOYHbBIE
VCI0BUsL  BO3HUKHOBEHUSL, PACHPO-

Hpe()cmwbleamb OKUucaumelvbHo-
soccmanosumeslbible U KUucioni-

arcapa (1IK-8); cmpanenus U npeKkpaujeHuss 2ope- |Ho-0CHOBHble CEOUCMBA GeUlecms.
HUSL. Ionvzosamucs XUMUYECKUM
0bopydosanuem.
Cnocobnocmyo npunu- | IHonamuiinoui  annapam xumuue- | Mckamos necmandapmuvie pe- | Brademv npaxmuueckumu yme-

Mamb ¢ y4emom HOpM
IK0I02UUeCKoll bezonac-
HOCMU OCHOBHbBLE MEXHU-
ueckue pewenus, obec-
neuugaiowue nONCApHyIo
bOezonacrocms 30aHUll U

coopydcenul, MexHoO0-
2UYecKux npoyeccos
npouzeoocms,  cucmem

OMONeHUs U BeHMuUs-
Yuu, npuMeHeHuUs dNeKm-
poycmanogok (IIK-21).

CKOU HAYKU; OCHOBHblE 3AKOHbL U
3aKOHOMEPHOCHIU npomexanus
XUMUYECKUX — Npoyeccos;  3a8ucl-
MoOCmb peakyuoHHou cnocobHocmu
6ewecme Om ux CMpoeHusl; 3aKo-
HOMEPHOCMU NPeOCKA3aHUsL peaK-
YUOHHOU CNOCOBHOCMU Belyecms, 6
mom uucie cnocobHocmu K 2ope-
nuto. Cnocobvl uccredosanust npu-
POObI U PeaKyUOHHOU CHOCOOHOCMU
sewecms, NOUCKA XUMUYECKOU UH-
Gopmayuu, Heobxooumol & npo-
geccuonanvrol deamenvHocmu.

wieHus npogheccUuoHANbHbIX  3a-
0ay Ha OCHOGe 3HAHUS 3AKOHOS
XUMUU U NpoSHO3UPOGANUSA NO-
6edeHus gewecme 6 pasiuiHblX
cucmemax, HOUCKA U Kpumuye-
CKO20 AHANU3A XUMUHECKOU UM-
gopmayuu onsa pewenus 3a0ay
npogeccuonanvroll OesmenvHo-
cmu.  Hcnonvzosams  ¢ynoa-
MeHmanbHvle Xumudeckue 3Ha-
HUsL 8 Kauecmee cpeocms npo-
peccuonanvroll OessmenbHoCm;
camocmosamensHo cmpoums
npoyecc oenadenus. umgopma-
yuelt,

OMOOPAHHOU U  CMPYKMYpUpo-
BAHHOIL OJiA GbINONHEHUS
npogeccuonanvholl OesmenvbHo-
cmu.

HUAMU UCNONb306AHUSA OCHOBHbIX
3aKOHO8 XumMuu 6 npogeccuo-
HAIbHOU  O0esIMEIbHOCMU; Memo-
0amu meopemuyecko2o u JIKchne-
PUMEHMANBHO20 — UCCLe008AHUSL
6euecms 8 pasiuiHblX YCI06UsX;
Memooamu nOCMAaHosKu u oopa-
OOmMKU  XUMUHECKO20 — IKCNepu-
menma. Hzyuamv cpedy obuma-
HUSL ¢ MOYKU 3PEHUSI XUMUYECKUX
83aUMOOCUCMBUIL  KOMNOHEHMO8
OKpyorcaroweli cpeovi, NPOcHO3U-
poeamv  nogedeHue OmMOeNbHbIX
KOMNOHEHmMO8 U NPOOYKMO8 Ux
npespawjenuil 6 npogeccuonab-
HOU OesimenbHOCIU.

3. Mecto gucuumiunsl B crpykrype OOII:

Baok 1. Iucuuninnbl (MOLy/1H)

JucnuniamnHa 6a30Boii yacTu

4. O0beM AUCHMILUINHBI (MOYJIs1) B 3a4€THBIX eJUHUIIAX C YKa3aHHEM KOJIHYeCcTBa
aKaJeMHYeCKHX /I ACTPOHOMHMYECKHX YaCOB, BbIICJICHHBIX HA KOHTAKTHYIO padoTy
o0yyaromuxcs ¢ npenojgasaresieM (110 BUIAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITEIbHYIO
padoTty o0y4aromuxcs
3aounas gopma odyuenns -2013r.

3ET Yacos KonTakTHas padora o0y4yaromerocs CamocrositenbHast | PopMbl KOHTPOJIS,
aKajgeMH4YeCKUX ¢ mpenoaaBareiemM paborta ceMecTp
Jlexkumnu CeMuHAapBbI, KoncyabTauuu
NpaKTHYecKHe,
J1abopaToOpHbIe
3 108 6 6 92 3auétr/KoHTpoJibHAsA
padora (kypc 1)
5 180 6 6 159 JK3aMeH
/KoHTposabHas pa-
oorta (kypc 1)

S. Conep:kanue TUCHUILUINHBI (MOYJIs1), CTPYKTYPHMPOBaHHOE 10 TeMaM (pa3aejaM) ¢
yKa3aHHeM OTBEJICeHHOI0 HA HUX KOJHYECTBA aKaJAeMHYECKHUX YaCOB U BUJI0B Y4eOHbIX
3aHATHI N0 KaxK10il popMe 00yUeHHs

3aounas popma o0yuenus — 2013r.

é @ lqé) « =
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Ne Tema (pa3men) IMCUMTLIAHBI = § g : =
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Pa3nesn 1. OCHOBHBIE ITOHATHUA U 3AKOHBI XUMUU
1 OCHOBHB‘IJC 3aKOHbI XUMHUH. Ki1acchl HEOPraHMYECKHUX CO- 172 T1/71a6
CANHCHUHN




Pa3nen 2. CTPOEHUE BEHIECTBA
Crpoenue atoma. [lepuoguueckuii 3akon u [leproanue- 1/1

2. CKas cucremMa Xumuueckux 3iemeHToB /. 1. MenneneeBa ¢ JI/J1a6
TOYKH 3PEHHSI CTPOEHUS aTOMa.

3 Xumnueckas cBs3b. CTpoeHuE BEUIECTRA. 1/1 T1/7Ta6
Pa3nen 3. OBIIME 3AKOHOMEPHOCTHU XUMHNYECKUX IMTPOLECCOB

4. OHepreTuka XMMHUYECKHUX IPOLIECCOB. 1/1 T1/71a6

5 z;I/IeMI/I‘IeCKaﬂ kuHeTuka. Katanus. XumMuueckoe paBHOBE- 1/1 T1/71a6
Paznen 4. PACTBOPBI U JUCIHHEPCHBIE CUCTEMBbI

11 Bopa. JlucniepcHble cuctemsl, pacTBopbl. KosuratuBHele 2/1 /7146

' CBOWCTBA UJICATbHBIX PACTBOPOB. PeasibHbIE pACTBOPBHI.
PacTBOpBI 371€KTPOIUTOB. DIEKTPOIUTHYECKAS TUCCOLIHA- 2/1

12. . . JI/J1a6
uus BoAsl. Bogopoauseiil nokasarens. ['uaposns coeil.

13. Kosmongabeie pacTBOpBI M MX CBOMCTBA. -/- 11/71a6
Paszpen 5. OKUCJIIMTEJIBHO-BOCCTAHOBUTEJIBHBIE ITPOLIECCHI.
SJEKTPOXUMHNYECKHUE CBOMCTBA PACTBOPOB
OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. DIIEKTPO- 172

17. . JI/J1ab
XUMHUYECKHE CBOKMCTBA paCTBOPOB. DIEKTPOJIN3.

Paznen 6. XUMUYECKHUE DJIEMEHTBI U UX COEJUHEHUSA

19. OOm1ast XxapaKTEpUCTHKA HEMETAJUIOB U UX COCTUHEHUIN 1/1 11/71a6

20. OO6m1ast XapaKTepruCTUKA METAIJIOB M UX COSMHEHUN 1/1 /716
Pa3nen 7. JJIEMEHTBI OPTAHUYECKOW XUMHNH

21 Oc00EHHOCTH OPTaHUYECKUX COCAMHEHUH. -/- /716

22 OCHOBHBIE KJIaCChl OPTaHUYECKUX COCTUHEHUH. -/- /7126
Pazpen 8. JIEMEHTBI XUMHUU BMC

23 Peakunu nonumepusanuu U MOJMKOHACHCAIIUH. -/- /7126

6. ®oH/1 OLIEHOYHBIX CPEICTB /JIsl MPOBeIeHUs MPOMEKYTOUHOM aTTecTAlNU

00y4YaIIUXCS M0 JTUCHUILINHE (MOIYJIIO)

6.1. IlepeyeHp KOMIIeTEHI NI ¢ YKa3aHUEM 3TaNoB UX (POPMHPOBAHUS

B nmpoaecce 0CBOCHHUA TUCHUITIMHBI

Cnocoonocme Kk adbcmpaxmuomy moluinenuio, ananusy u cunmesy (OK-1)

Ortan 1

3HaThb

MeTop! aOCTPAaKTHOTO MBIIUICHHS PH YCTAaHOBJICHUH MCTHHBI, Me-
TOJBl HAYYHOT'O HCCIICAOBAHUS NYTEM MBICIEHHOTO pPacUICHEHHS
oObekTa (aHaIM3) U MyTEM M3YYCHHS MpPEAMETa B €ro IeJIOCTHOCTH,
€IMHCTBE €ro YacTel (CHHTE3), OCHOBBI JIOTUKH, HOPMBI KPUTHUECKO-
ro TIOAX0/1a, OCHOBBI METOJOJIOTUH HAYYHOTO 3HaHHA, (POPMBI aHAIIN-
3a; OCHOBHBIC METOJbI cOopa M aHaiu3a HMH(OpMAIUHM, CHOCOOBI




(hopMaM3aIy eI U METOJIBI €€ IOCTHKCHUSI.

Oran 2 Ymers CraBuTh 1esb U (HOPMYTUPOBATH 337audl MO €€ TOCTHUIKEHUIO; C UC-
MOJIb30BAaHUEM METOA0B a0CTPAKTHOTO MBINUICHHS, aHAIN3a i CHHTE3a
aHAIM3UPOBATh aJbTEPHATHBHBIC BAPUAHTHI PEIICHHS HCCIICI0BATEIb-
CKHX 3aJjad M OLIEHMBATh Y(PPEKTUBHOCTD peaTn3aliy THX BapHaH-
TOB, aHAJIM3UPOBATH, 0000ITATH U BOCIPUHUMATh WH(OPMAIIHIO.

Oran 3 Hapeiki 1 | KynmbTypoil MBIIIICHHS: ONEPANMSIMH aHAINA3a, KIaCCH(PUKAIUU H

(1) OMBIT | oy eTeMaTH3AINN;
JACATCIBbHOCTHU o )
_ Bragers | ICTOCTHOH CHCTEMO¥ HaBBIKOB HCIIONb30BAHUS a0CTPaKTHOTO MBIII-

JICHUA TIpU PCUHICHUH HpO6JIeM, BO3HHUKAKOIHWUX IPU BBIITOJHCHUA
IMPAKTUYCCKUX 3aaa4, HaBBIKAMH aprYMCHTUPOBAHHOTI'O OTCTaWBaHHA
CBOEM TOUYKU 3pCHUA; croco0amMu MOCTaHOBKH MOACIBbHOTO MBICJICH-
HOI'0 SKCIICPUMCHTA.

CHOCOOHOCIb NOHUMAMb OCHOBHbBIE 3AKOHOMEPHOCHU NPOUECCO8 603HUKHOBEHUS 20PEHUA U
63pbléa, paAcnPOCMPAHEHUs U NPEKPAUEHUA 20PEHUA HA NOMHCAPAX, 0COOEHHOCm el OUHAMUKU
nOJHCAPO8, MEXAHUIMOE OCUCMEUsl, HOMEHKIAMYPbL U CROCOO08 NPUMEHEHUA 0ZHEMYUIAUUX
COCMae08, IKONOCUYECKUX XAPAKMEPUCTUK 2OPIOUUX MAMEPUAIO8 U OZHEMYUAWUX COCma-
606 Ha pasnblx cmaouax pazeumus nodxcapa (I1K-8);

Orar 1

3HATh

CTpoeHue U CBOICTBAa OCHOBHBIX KJIaCCOB XUMHYECKHX BEIIECTB;

OCHOBHBIC 3aKOHBI TEPMOJUHAMUKHY;

Teopuio cTpoeHHs aTOMOB M CTPOEHHE BEIECTBA, UX B3aUMOCBS3b CO CBOIICTBAMH BEILIECTB;
B03MOXHOCTB MPOTEKAHHS OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX ITPOIIECCOB;

Teoputo pacTBOpOB;

ITpoGneMsl 0XpaHbI OKPYXKAIOLIEH CPebl, @ TAKAKE POJIb XUMUH B PELIEHHH 3THX MPOOIIeM;
Teopernueckue OCHOBBI IPOIECCOB TOPEHHs KaK XUMHUYECKHX PEaKInii, HeOOXOIMMBIC H
JIOCTaTOUHBIC YCIOBUS BOSHUKHOBEHHUS], paCIPOCTPAHEHHsI U IPEKPALLCHUS TOPEHHUL.

Oram 2

VYmeTh

CocCTaB/IATh XUMUYECKUE YPABHEHUS U IIPOBOJAUTD PACUETHI 110 HUM.
IIporHo3upoBaTh BO3MOKHOCTH CaMOIIPOM3BOJIBHOIO MPOTEKAHUS U HANPABICHUE XUMUYeE-
CKHX peakuuil.
PaccunThiBaTh M OLIEHHWBATh 3HepreTHdyeckue 3(PGEKTbl U M0XKAPOOHMACHOCTh PA3IUYHBIX
MIPOLIECCOB.
ITpuMeHATh OCHOBHBIE 3aKOHBI M 3AKOHOMEPHOCTH TEPMOJUHAMUKH MIPU PELIEHHH BOIIPOCOB
obecrniedeHns II0XKapHOi 6e301acHOCTH.
IIpenckasbiBaTh OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIC M KUCJIOTHO-OCHOBHBIE CBOWMCTBAa Be-
IIECTB.
ITonb30BaThCsl XUMHYECKUM 000pYIOBAHHEM.

Otan 3

Hagbiku u
(MH) OTBIT
NIEeATEeIbHOCTH
— Bnanets

MeToaamu TEOPETHYECKOTO U 3KCIIEPUMEHTAIBHOTO HCCIIEOBaHUSl B 001aCTH XUMHU.
MeTtonamu HOCTaHOBKH U 0OpaOOTKH XMMHUYECKOTO SKCIIEPUMEHTA.

Metonamu IPOrHO3UPOBAHHS PEAKLIMOHHON CIIOCOOHOCTH COCIMHEHUI C TOUKU 3pEHHUS TEOo-
pHH TOPEHHS ¥ B3pbIBa BEIECTB, OCHOB Pa3BUTHS M TYNICHHS II0XKapOB.

Cnocoonocms npuHuMams ¢ y4emom HOPM IKOJI0ZUUECKOU 0e30nAcCHOCmU OCHOBHblE Mmex-
HUuuecKkue peuieHus, odecneyusarujue NONHCAPHYI0 OE30NACHOCHMYb 30AHUIL U COOPYIHCEHUI,
MexXHON02UUeCcKUX NPOUECcco8 NPOU3600CMe, CUCIeM OMONICHUA U 6EHMUNAYUU, RPUMEHe-
Hus 3nrekmpoycmanoeox (I1K-21).

Oran 1

3HaTh

[lonsiTUiiHBI} anmapar XMMUYECKOW HAYKH; OCHOBHBIE 3aKOHBI U 3aKOHOMEPHOCTH NPOTEKa-
HHS XUMHUYECKHX MPOLECCOB; 3aBUCHUMOCTb PEAKIHOHHON CIIOCOOHOCTH BEILIECTB OT HX CTPO-
€HHsI; 3aKOHOMEPHOCTH MPEJCKa3aHHs PEaKHOHHONW CIOCOOHOCTH BEIIECTB, B TOM 4YHCIIE
crocoOHOCTH K TopeHnto. CrocoObl McclleIoBaHus IPUPOIBI U PEAKIIMOHHOH CIIOCOOHOCTH
BEIIECTB, ITONCKA XUMUYECKOIl MH(pOpManny, HEOOXOANMOH B IPO(HECCHOHANBHOH AesTeb-
HOCTHU.

Oram 2

VYmethb

Hckarp HecTaHapTHBIE penieHHs NMpo(eccHOHANTBHBIX 3aJad Ha OCHOBE 3HAHUS 3aKOHOB
XMMHHU M TIPOTHO3MPOBAHHS MOBEICHHS BELIECTB B PA3JIMYHBIX CHCTEMAaX, TOUCKA M KPUTH-
YeCKOro aHajlM3a XMMHYECKOod MH(OpMaluu JUil peuieHus 3a1a4 npodecCHOHAIBHOM Jes-
TenbHOCTH. Mcrmonb3oBaTh (pyHIaMEHTaNbHBIE XMMHUYECKUE 3HAHHMSA B KauyecTBE CPEICTB
PO eCCHOHAIBHOM AESATENbHOCTH;

CaMOCTOSITEJILHO CTPOUTS IIPOLIECC OBJIAJICHUS HH(opMarmei,

0TOOpaHHO U CTPYKTYPHUPOBAHHOM JUIS BBITOJTHEHUS

npodeccnoHaIbHOHN NesTeTbHOCTH.




Otan 3

Habixku u
(MH) OmBIT
JIeITeILHOCTH
— Bnagets

Brazets npakTHYECKMMH YMEHUSIMH HCIOJIb30BAHMS OCHOBHBIX 3aKOHOB XMMHH B Tpodec-
CHOHAJIBHOW JIESITETbHOCTH; METOJaMU TEOPETUUECKOTO M 3KCIEPUMEHTANIBHOTO HCCIIE0Ba-
HMS BELIECTB B PA3JIMYHBIX YCJIOBHSX; METOJAMM IOCTAHOBKH M OOPabOTKM XHMHUYECKOTO
JKcriepuMeHTa. V3y4arh cpely OOHMTaHHUsS C TOYKH 3PEHHS XUMHYECKHX B3aUMOACHCTBUI
KOMIIOHEHTOB OKPY>KaloLlel cpeibl, IPOrHO3UPOBATh IOBEJCHUE OTIE/IbHBIX KOMIIOHEHTOB U
MIPOJIYKTOB HX NMPEBPAIIEHHH B TPO(ECCHOHAIPHOH AESITEIFHOCTH.

6.2. Onucanue nokasareJieil U KpUTepUeB OLIEHUBAHUSI KOMIIETEHIMIA HA pa3Jiuy-
HBIX 3Tanax uxX (POPpMUPOBAHUS, ONIMCAHUE IIKAJ OLlEeHUBAHUS

OK-1
Ora | Kpurepuii ITokasa- IIIxana oueHUBaHUsA Cpen-
II OLICHUBA- TCJIb OIIC- OTJINYHO Xopouio YAOBIIC- HEYOOBJIC- CTBO
HUA HUBaHUA TBOpU- TBOPUTCIIb- orne-
TCIBHO HO HUBa-
HUA
1. [lonnota, cu- Mertonsl ab- Cdopmuposan- Coopmupo- O6mume, Ho | dparmMeHTapHbIE | BOIPOCHI
3HaTh | CTEMHOCTb, CTPaKTHOTO HBIE CHCTEMa- BaHHBIE, HO HE CTPYK- 3HAHMS METOJIOB | K 3a4éry/
MIPOYHOCTH MBIIILTCHHS THYECKHUE 3Ha- cozepXKamue | TypHpOBaH- abCTpaKTHOTO JK3aMe-
3HAHUI; IIPU YCTaHOB- HUS METOIOB OTJENbHBIC HBIC 3HAHUS | MBIIUICHUS, aHa- | HY
0000IIEHHOCTD | JIEHWU UCTUHBI, | abCTPaKTHOTO IpoOersI METOJIOB JM3a ¥ CHHTE3a
3HAHMH METO/IbI Hay4- MBIIUICHHS, 3HAHUS OC- abcTpakr- TIpU penIeHun
HOTO UCCIEN0- | aHAIU3a U CHH- HOBHBIX Me- HOTO MBIII- | HCCIEA0BATENb-
BaHUS MyTEM Te3a MpH pele- TOJIOB K a0- JIEHHS, aHa- | CKHX U MPaKTH-
MBICIIEHHOTO HHU HCCIIET0Ba- CTPAKTHOTO JIM3a ¥ CHH- YECKHX 33134
pacuieHeHHs TEJIbCKUX H MBIIIUICHHS, Te3a MpH
oObekTa (aHa- MIPAKTHIECKUX aHanm3a u penreHHn
TH3) U IyTEM 3amadq CHHTE3a IIPH | HCCIIe/I0Ba-
H3y9IeHHS penreHHn TENBCKUX U
IpeaMera B HcCIeI0Ba- IpaKTHYe-
€ro IeJO0CTHO- TEJIbCKUX U CKHX 3a1a4
CTHU, eINHCTBE MPaKTUYECKUX
€ro yacren 3aj1a4
(cunTe3), oc-
HOBBI JIOTHKH,
HOPMBI KPUTH-
4eCKOro Moj-
X0J1a, OCHOBBI
METOOJIOTUI
Hay4YHOTO 3Ha-
HUsL, GOPMBI
aHanm3a; oc-
HOBHBIE METO-
Iiel cObopa u
aHanm3a uH-
(dopmanum,
croco0sl dop-
Majn3anuu
LETH U METO-
bl €€ IOCTH-
KEHHSL.
2. Crenens camo- | CraButs nens | Cdopmuposan- B nenom B nenom HacruuHo ocBo- | Tecro-
Ymer | crosrensHOCTH | U opmymHpo- HOE yMeHHe YCIICIITHELE, YCHEIIHO, €HHOE YMEHHe BBIC 3a-
b BBINIOJIHEHUST | BaTh 3aJa4yd [0 | aHAIN3UPOBATh | HO coJepKa- HO HE CH- AQHAIM3UPOBATh | JaHMS,
JeNHCTBUS; e€  JoCTMXKe- | albTepHATHB- IKe OTAENb- | CTeMaTuue- | ajdbTepHATHBHBIE | 3alura
OCO3HAHHOCTb | HUIO; C HC- | HBIC BADHAHTBI | HBbIE IPOOEIBI CKH 0Cy- BapHaHTHI pellle- | OTYETOB
BBITIOJIHEHUSI | TIOJIb30BaHUEM pelIeHus uc- aHanu3 ajb- IIECTBIIsIE- HHS HCCleoBa- | Mo Jabo-
JEeNHCTBUS; METOJ0B  ab- Clle10BaTeNb- TEpHATHBHBIX | MbIC aHAIM3 | TENbCKUX 3aJad | paTop-
BEIIIOJIHEHNE | CTPAaKTHOTO CKUX 337124 U BapUaHTOB abTepHa- U OLICHUBATh HBIM
JeUCTBUS MBIIUICHHS, OLICHUBATH (- perIeHus THUBHBIX s¢dexTuBHOCTE | paboram
(ymenus) B aHanmsa u (EeKTUBHOCTD HCCIIeI0Ba- BapUaHTOB | peajM3alliy dTHX
HE3HAaKOMO CHHTE3a aHa- peanu3anuu TEJILCKHUX penreHus BapUaHTOB
CHUTyalluu JH3UPOBATh 3THX BapHaH- 3aj1a4 ¥ OLIEH- | HCCleoBa-
aJbTePHATHUB- TOB, yMeeT aHa- | Ka 3(dexTus- TEJIbCKUX
HBIE BapHaHTBHI JIU3UPOBATh, HOCTH peau- 3aj1a4 1
pelleHHus  HcC- 00001maTh u 3aLUH ITHX OIIeHKa




Ccle10BaTeNb- BOCHPHHUMATb BapHaHTOB, s dexrus-
CKUX 3amad ¥ | wuHOpMAIHIO. yMEEeT aHalu- | HOCTHU pea-
OLIEHUBATh 3UpOBATh, JH3aAN
s dexTus- 060611aTh U 9TUX BapH-
HOCTh peaiu- BOCHPHUHU- aHTOB
3aun 9THX Matb HH}Op-

BapHaHTOB, Manuio.

aHaIN3UPO-

BaTh, 00600-

maTb ¥ BOC-

MIPUHUMATh

HHPOPMAIHIO.

3. OtBer Ha Bo- | KymbTypoit VYcnemHoe u B nenom B nenom OparmenrapHoe | Pemenue
Bia- TIPOCHI, I10- MBIIIUICHHS: CHCTeMaTHde- | YCIIEIIHOE, HO | YCIIEIIHoE, IIPUMEHEHUE KOH-
JeTh CTaBJICHHBIE oTepanusIMu CKOE IIpuMeHe- cozepxKaree HO He cu- HABBIKOB METO- | TPOJIb-

IpernojaBare- | aHanW3a, Kiac- HHE HAaBBIKOB OTJIENbHEIC cTeMarude- | JOJOTHYECKOTO | HBIX
JeM; peuleHne | cuUKauMM W | METOOJIOTHYe- poOEThI CKO€ Ipu- UCTIONB30BaHUA | padoT
3ajad; BBINOJ- | CHCTEMaTH3a- CKOT'O UCTIOJIb- pUMEHEeHHe MEHEHHE abCcTpaKTHOTO
HEHHE MPAKTH- | IHU; 30BaHuUs a0- HaBBIKOB Me- HaBBIKOB MBIIUIEHUS TIPU
YECKHX 33134 LETOCTHOI CTPAKTHOTO TOJ0NIOTHYE- METOI0JI0- PpelIeHnH Mpo-
CHCTEMOIt MBIIUICHHS TIPH CKOTO UC- THYECKOTO 01eM, BO3HUKA-
HaBBIKOB HC- pelIeHn! mmpo- MIOJTE30BAHHUS HCTIONB30- IOIIUX TIPH BBI-
TIOTb30BAHMS 01eM, BO3HU- abCTpaKTHOTO BaHMs a0- TIOJTHEHUH UC-
abCTpaKTHOTO KaIOIIUX MpH MBIIILTCHHS CTPaKTHOTO ClIe/IOBaTeINb-
MBIIUICHUS BBITIOJTHEHUH IIPU PELICHUN | MBIIUICHHS CKHX paboT,
IIPU PELIEHUH | HCCIIeI0BaTEeNb- npobiem, TIpH petiie- CaMOCTOSITEIb-
npo6iieM, BO3- CKHX paboT, BO3HHKAIO- HHU TIPO- HOTO MBIIIIEHHS,
HHKaIOIHX CaMOCTOSITEIb- MUX TPH BBI- 611eM, BO3- OTCTauBaHMs
TIPYU BEINOJIHE- HOTO MBIIILTE- TIOJTHEHUH HUKAIOIIIX CBOEH TOUKH
HUH NIPAaKTH4e- | HUS, OTCTanBa- HCCIIeI0Ba- TIPHU BEI- 3peHUS
CKHX 33714, HUS CBOEH TOU- TEJILCKHUX TIOJTHEHUH
HaBBIKAMHI KU 3pEHUS; BB paboT, camo- | HuccrenoBa-
apryMeHTHpO- | COKas KyJdbTypa | CTOSTEIBHOTO TEJIbCKHX
BaHHOTO OT- MBIIUICHUS: MBIIIUICHHS, pabor, ca-
CTauBaHHsA CBOOOJHOE Blla- | OTCTaUBAHHSA MOCTOSI-
CBOCH TOYKH JIeHHE Ollepalld- | CBOEH TOUKU TENBHOTO
3pEHUS; CIIO- SIMH QaHAJTU34, 3pEHUS, BlIa- | MBIIUICHHS,
cobamu mocta- | KJIaccHGUKaIUK | JICHUE olepa- OTCTauBa-
HOBKH MO- W CHCTEeMaTH3a- | NUSMU aHaJH- | HUSI CBOCH
JETBHOTO 80 3a, KIacCHGH- | TOUKH 3pe-
MBICIIEHHOTO KalllH U CHU- HHSA
IKCIIEpHMEHTA. CTEMaTH3aLIH
IK-8
Oran Kputepuit Iloxa3arens [Ikana oLeHUBaHUS Cpen-
OLCHUBAHUS OLCHUBAHUS OTJIIMYHO Xopouo YIOBJICTBO- | HEYIOBJICTBOPH- CTBO
PHUTETBHO TENTBHO OLIECHH-
BaHUS
1. [lonnota, cu- | Ctpoenue  u | CBobOoxHO Bia- Jomyckaet Honyckaer | He Bnazmeer 3Ha- | BOIPOCHI
3HaTh CTEMHOCTb, CBOWCTBa OC- | JieeT 3HAHUEM HE3HAYUTENb- cyuie- HUEM K DK3a-
MIPOYHOCTH HOBHBIX KJac- HBIE OIIHOKH CTBEHHBIE Me-
3HAHUI; COB  XHMHYE- OLIHOKH Hy/3a4€T
0000IIEHHOCTh | CKHX BEIICCTB; y
3HAHUI OCHOBHBIE
3aKOHBI  Tep-
MOJIMHAMHKH;

Teoputo crTpo-
C€HHS aTOMOB U
CTpOeHHE Be-
IECTBA, HX
B3aUMOCBSI3b
CO CBOMCTBaMU
BEILIECTB;
Bo3moxxHOCTH
MIPOTEKAHUS
OKHCIIUTEIIBHO-
BOCCTaHOBH-
TEJbHBIX IPO-
1IECCOB;




Teoputo  pac-
TBOPOB;
IpoGemsr
OXpaHBl OKpYy-
JKaromen  cpe-
Ibl, a TaKXKe
pOIb XMMHUH B
pEIICHHH 3TUX
npobiieM;
Teopetnue-
CKHE OCHOBBI
MPOIIECCOB
TOPCHUS KaKk
XHUMHUYCCKUX
peaxuuii, He-
o0xoauMbIe U

JIOCTaTOYHBIE
yCIIOBHUS BO3-
HHKHOBEHUS,
pacrpocTpa-
HEHMs U IIpe-
KpalieHus
TOpeHusl.
2. Crenens camo- | CocraBisTh CBobOomHO co- | B GompmmH- | 3arpymHs- He cnocoben | Tecto-
YMeT | CTOATENBHOCTH | XMMHYECKHE CTaBIsIET XMMH- | CTBe ciyda-eB | erca B Co- | COCTaBIATh XH- | BBIE 3a-
b BBIMIONIHEHUSI | YpaBHEHHS U | YECKHE YpaBHe- | CIOCO-OeH CTaBJICHUU MHYECKHE YypaB- | JaHus,
JeNHCTBUS; MIPOBOJIUTH HUA U 1poBo- | CocTaBisTh XUMHYe- HEHUsI M TpoBO- | 3alura
OCO3HAHHOCTb | pacdeTsl IO | JUTh  PACUeThl | XUMUUECKHE CKHX YpaB- | AWTh pacyeTsl MO | OTYETOB
BBINIOJIHEHUST | HHM. 10 HHUM, IpO- | ypaBHEHHS H | HEHHH U | HUM. 110 J1a6o-
JeHCTBHSA; IIporuosupo- THO3UpPYET BO3- | IPOBOAUTH pacuerax o | IlporHoszupoBars | parop-
BBIIOJIHCHUE | BaTh BO3MOXK- | MOXKHOCTb  Ca- | pacueTbl IO | HUM. BO3MOXHOCTb HBIM
JeHcTBUs HOCTh  CaMO- | MOIPOM3BOJIb- HUM. IIporuosu- CaMoOIIPpOM3BOJL- | paboram
(ymeHus) B MPOU3BOJBHO- | HOro mpoteka- | IIporHosupo- | poBaHuM HOTO  TpOTEKa-
HE3HaKOMOI ro NMpOTeKaHWsl | HUS W Hampas- | BaThb BO3MOX- | BO3MOXKHO- | HUSI M Halpasie-
CHUTyalluu U HampaBJIeHHE | JIEHWE XHMMHYe- | HOCTb CaMo- | CTH  CaMo- | HHE XMMHUYECKUX
XUMHYECKIX CKHX peakuuii. MIPOU3BOJIBHO- | MPOM3BOJb- | PEaKUi.
peaxuuii. PaccuntbiBaeTn | ro  mpoTeka- | Horo 1mpo- | PaccuureiBath u
PaccunThiBaTh | OlLlCHMBaeT HUS U | TeKaHUS U | OLCHUBATH DHEP-
U  OLICHUBATH | DHEPreTUYECKUE | HAIpaBICHHUE | Hampasle- reTHYecKue d-
JHepreTuye- 3¢ dexTs U | XUMHYECKUX HUSL XHMH- | (DeKTHI W TIOXKa-
ckue 3ddeKTs | noxkapoornac- peakIuii. YECKUX pOOIAacHOCTh
u MOXapo- | HOCTh  pasnud- | PaccumTeiBaTh | peakuuii. pa3sIUYHBIX TpO-
OIAacHOCTb HBIX NIPOIIECCOB. | U OLEeHMBaTh | Paccuerax m | meccos.
Pa3ITHYHBIX ITpumensier SHEpreTHye- OLICHKE IMpumenars oc-
IIPOLIECCOB. OCHOBHBIE  3a- | ckue d¢dex- | sHepreTu- HOBHBIC 3aKOHBI
IMpumensars KOHBl M 3aKO- | Thl M IOXAapo- | YECKHUX U 3aKOHOMEpHO-
OCHOBHBIE HOMEPHOCTHU OIaCHOCTb 3¢ (EeKToB U | CTH TEPMOJHHA-
3aKOHBl M 3a- | TEPMOAUHAMU- pa3IUYHBIX 10Kapo- MUKH IpU peuie-
KOHOMEPHOCTH | KM IIPH pelie- | IIPOLECCOB. OIIaCHOCTHU HUM  BOIIPOCOB
TepMOAUHAMH- | HUM  Bompocos | IIpumeHATH pa3IUYHBIX | oOecredeHus
Kd TIpH pelie- | obecrnedeHus OCHOBHBIE MpOLECCOB. | MOXKapHOil  Ge3-
HUM BOIIPOCOB | MOXKapHO# 6e3- | 3aKOHBI u | Ilpumene- OINACHOCTH.
obecreueHus OTIACHOCTH. 3aKOHOMEp- HUU OcHOB- |IIpenckaseiBaTh
[OKapHOI IIpenckasbiBaer HOCTH TEPMO- | HblE 3aKO- |OKHCIMTENIbHO-
0€30IIaCHOCTH. |OKUCIHTEIHHO- JUHAMUKH HOB U 3aKO- |BOCCTaHOBUTENb-
IIpenckasbiBaTh |BOCCTaHOBU- IIPU PEIICHUH | HOMEPHO- HBIC U KHUCJIOTHO-
OKHCIMTENIbHO- |TEIbHBIE U KHC- | BOIPOCOB CTel  Tep- |OCHOBHBIE CBOIi-
BOCCTaHOBH- JOTHO-OCHOBHbIE | oOecriedeHHs | MOAMHAMH- |CTBa BEIECTB.
TEJIbHbIE U [CBOMCTBa Be- | MOXKapHOU KU npu [Tosnb30BaTecs
KHCIIOTHO- IIECTB. 6e30macHo- pelieHun XUMHYECKHM
OCHOBHBIE INonezyetcs CTH. BOIIPOCOB 000pyI0BaHUEM.
CBOWCTBA  BE- | XUMHYECKUM IIpenckasbl- obecreue-
LIECTB. 00OpyJIOBaHU-  |BaThb OKHCIH- | HUS IIOXKap-
Ilonw3oBaTbea | eM. TENBHO- HOU  Oe3-
XUMUYECKUM BOCCTaHOBH- OIIaCHOCTH.
00opynoBaHH- TeJIbHbIE n |Ipenckasa-
eM. KHCIIOTHO- HHU OKHCJIHU-
OCHOBHBIE TENBHO-
CBOMCTBa BOCCTaHOBH-

BCIIICCTB.

TCJIBHBIC u




ITonp30BaThCsl |KUCIOTHO-
XMMHYECKIM |OCHOBHBIX
o0opynoBa- |CBOHCTB
HHUEM. BEIIECTB.
Hcnons3o-
BaHHU XH-
MHYECKOTO
obopymnoBa-
HHSI.

3. OtBeT Ha Bo- | Bmageer meto- | CBoboano Bna- | Jlomyckaer Jonyckaer | He Baaaeer | Pemenue
Bia- MpOCHI, MO- JlaMH TEOpeTH- | JeeT METOAaMM | He3HauMTelb- | 3HAYMTENb- | METOJAaMU TeO- | KOH-
JeTh CTaBJICHHBIE YEeCKOTro W | TEOPETHYECKOTO | Hble OIIMOKM | Hble OIIUO- | PETHYECKOTO U | TPOJb-

IpernojaBare- | IKCHEPHMEH- W OKCIEPUMEH- | IPH  HCHONb- | KU IIpU | JKCIICpUMEH- HBIX
JIeM; pelIeHHe | TaIbHOTO HC- | TaJBHOTO  HC- | 30BaHUM Me- | HCIIOJIB30- TAJIBHOTO HCCIe- | paboT
3a1ad; BBITOJ- | CJICOBAHMS B | CICIOBaHUS B | TOJAOB TeOpe- | BaHMM Me- | JOBaHUI B 00-
HEHHUE NpaKkTU- | obnacTd  Xu- | OOJACTH XUMHUH. | THYECKOTO M | TOJOB TEO- | JIACTH XHUMUH.
YeCKHX 3aa4 | MHU. Meronamu mo- | 3KCHEPUMEH- | peTudecko- | MeTtomamm  mo-
Meromamu CTaHOBKH U | TaJbHOTO IO U 3KCIe- | CTAaHOBKM M 00-
MIOCTAHOBKM M | 00pabOTKM XH- | MCCIENOBaHUA | PUMEH- paboOTKH  XUMH-
006paboTKu MHUYECKOTO 3KC- | B o0nacTu | TaJbHOTO YEeCKOro  9KCIIe-
XUMHYECKOTO TIepUMEHTA. XHMHH. HCCIENOBa- | PUMEHTA.
JKcIiepuMenTa. | Mertomamu npo- | Meronos HUS B 00- | Merogamu npo-
Meronamu THO3UPOBAHUS | IOCTAHOBKH U | JIACTH  XH- THO3HPOBAHUS
TIPOTHO3HPO- peakuoHHO | 0O0paboTKH MHH. pEaKIMOHHOIT
BaHUS peaKiy- CIIOCOOHOCTH xumudeckoro | Meronos CIMOCOOHOCTH
OHHOMH CIo- COEIMHEHUN C | JKCIEPUMEH- MIOCTaHOBKH COEIMHEHUH C
cOOHOCTH CO- TOYKHU 3pEHHs | Ta. u obpabot- TOYKH 3pEHUS
enHeHuit ¢ TEOPUH FOPEHUS Meronos Kd XUMH4Ye- | TEOPUH FOPEHUS
TOYKH 3pEHHS 1 B3pHIBA Be- MIPOTHO3MPO- | CKOTO JKC- U B3pHIBa Be-
TEOpUH Tope- IIEeCTB, OCHOB BaHHUS peak- | NEepHMeHTa. IIECTB, OCHOB
HUS ¥ B3pbIBa pa3BUTHA U LHOHHON MeronoB Pa3BUTHS U TY-
BEIECTB, OC- | TYIICHHUS MOXAa- | CIIOCOOHOCTH | TIPOTHO3M- | IICHHMS ITOXKapoB.
HOB Pa3BUTHS poB. coelMHeHuit ¢ pOBaHUs
U TyIIEHUS TOYKH 3pE€HHSl | PEaKIHOH-
M0KapOB. TEOpUH rope- HOMH cro-
HUSL U B3pbIBa cobHOCTH
BEIIECTB, coequHe-
OCHOB pa3BH- | HHMH C TOU-
TS U TyIIe- KH 3peHHUs
HUSI TOXKAPOB. Teopun
TOpeHus U
B3pbIBa
BEIECTB,
OCHOB pa3-
BUTHS H
TYIICHHS
MIOXKapOB.
IIK-21
Ota | Kpurepuit | Ilokazarens [ITxaya oueHnBaHus Cpen-
II OLICHUBA- OLCHUBaHU OTJINYHO XO0po1o YAOBJIC- HEYOAOBJIC- CTBO
HUA TBOpHU- TBOPH- ole-
TEIJIBHO TCJIBbHO HUBa-
HUA
1. ITonnorta, cu- ITonsaTHIHBIH 3Haet B moiaHoM | Jlomyckaer Jomyckaet He cnocoben | Bompo-
3HaTh CTEMHOCTb, anmnapar XUMH- o0beMe MOoHs- HE3HauH- 3HAUUTEIb- HCTIONB30BaTh | CBI K
MIPOYHOCTh YECKOM HayKH; TUHHBIN anmna- TEJIbHbIE HbIE OLINOKN MOHATUHHBIA | 3aué-
3HAHUMH; OCHOBHBIE 3aKO- par XuMuue- MOTPEIIHO- B TIOHSATHH- anmapar XH- Ty/3K3aM
00001IIeHHOCTh HBI 1 3aKOHO- CKOH HayKH, CTH B IIOHS- | HOM armapare MHYECKON eHy
3HaHUI MEpHOCTH IPO- OCHOBHEIE 3a- THHHOM XUMHYECKON HayKH; He
TEKaHUsI XUMH- KOHBI 1 3aKO0- ammapare HayKH, OC- 3HAET OCHOB-
YECKHX Mporec- HOMEPHOCTH XMMHYECKOH | HOBHBIX 3aKO- | HbIE 3aKOHBI I
COB; 3aBUCH- MpOTEKaHUs HayKH, OC- Hax U 3aK0- 3aKOHOMEPHO-
MOCTb PEAKIH- XUMHYECKUX HOBHBIX HOMEPHOCTSIX | CTH IMpOTEKa-
OHHOI1 crIoco0- MPOLECCOB; 3aKOHax U MpOTEKaHUs HHS XUMHUUe-
HOCTH BEILECTB 3aBHCUMOCTh 3aKOHOMEp- XUMHYECKUX CKHX ITpoLeC-




OT UX CTPOCHUS; PEaKIMOHHOI HOCTSIX IpO- MPOILECCOB; COB; 3aBUCH-
3aKOHOMEPHOCTH CIOCOOHOCTH TeKaHUsI 3aKOHOMEp- MOCTb PEeaKIH-
IpecKa3aHus BEIECTB OT UX | XHUMHUYECKUX | HOCTSX Mpes- OHHO}¥ cHo-

PEaKIIMOHHOI CTPOEHHUS; 3a- MIPOLIECCOB; CKa3aHHs COOHOCTH Be-
CrocoOHOCTH KOHOMEPHOCTH | 3aKOHOMEp- | peaKIHOHHOU IIECTB OT UX
BEII[ECTB, B TOM TIpeACKa3aHus HOCTAX crocoOHOCTH CTPOCHUS; HE
YHCIIe CIOCo0- peaKLUOHHOU npejckasa- BeecTs. He crocobeH
HOCTH K rope- CrocoOHOCTH HUSL peaKnu- TIOJTHOCTBIO TIPEe/ICKa3bl-
HHIo. CriocoObl | BEIIECTB, B TOM | OHHOM CHO- | XapaKTepH3y- BaTh PEAKIH-
HCCIIeIOBAHUS YHcIe Cocoo- coOHOCTH €T 3aBUCH- OHHYIO CIIO-
MIPUPOJIBI U pe- HOCTH K rope- Bemects. He MOCTb peakK- COOHOCTB Be-
AKIIMOHHOM CIT0- HHIO; CIIOCOOBI MOJIHOCTBIO IIMOHHOM ILIECTB.
COOHOCTH Be- HCCIIeIOBAHHS XapakTepH- crocoOHOCTH
IIECTB, TOUCKA TIPUPOJIBI U 3yeT 3aBU- BEII[ECTB OT
XUMHYECKON PEaKIMOHHOI CHMOCTb HX CTPOCHHSI.
nHpopmarmy, crocoGHOCTH pEaKIHoH-
HEOOXOIMMOM B | BEIIECTB, IOMC- | HOM CIOCO0-
npodeccHo- Ka XMMHUYECKOH HOCTH Be-
HaJbHOM Jes- nHpopmarmy, IIECTB OT UX
TEJIbHOCTH. HEo0X0 MO} B CTpPOEHUSI.
npogeccuo-
HaJBHOH Jes-
TEJILHOCTH.

2. Crernens ca- Uckare Hectan- | CBoOomHO opH- B Goub- Jomyckaer He criocoben | 3ammra
Ymer MOCTOSITENIb- | AapTHBIE pellle- | SHTUPYeTCd B HMINHCTBE OLINOKU B OpHEH- OTYETOB

b HOCTH BBINOJ- | HUS MpPO(EcCHO- | CUCTEME XUMH- ClrydaeB aHaJIN3€e Mpo- TUPOBAThCS B | 1O 1a60-

HeHUs aeit- HaJIbHBIX 3a7ad | 4eCKOro  3Ha- croco0eH L[ECCOB U SIB- CHCTEME XU- parop-
CTBUSI; OCO- Ha OCHOBE 3Ha- | HHSI; CaMOCTOS- aHaNu- JIEHUH ¢ TOU- MHYECKOTO HBIM
3HAHHOCTb HUS 3aKOHOB | TENBHO H pas- 3UpOBAThH KU1 3peHUS 3HaHUS U IIpH- | paboram.
BBIIIOJIHEHUST | XUMHU ¥ TIPO- | HOCTOPOHHE TIPOLECCH U 3aKOHOB XU- BJeKaTh amma- | Tecto-
JeHCTBUS; THO3MPOBAHHS HCCIEAyeT IIpo- SIBIICHHUS, MHH, 3aTpya- par Xummude- | BbIE
BBINIOJIHEHUE | MOBENCHUSI Be- | IECChl U sIBJie- | ONMHPAsCh HA | HSAETCS B IPO- CKOH HayKn 3amaHus
JeUCTBUS MeCTB B pa3- | HUsA, NpUBIEKas | 3HaAHUS 3a- THO3HPOBa- JUISL aHau3a
(ymeHus) B JUYHBIX CHCTE- | 3HAHUS 3aKOHOB KOHOB XH- HHU TIOBeJIe- MPOLECCOB
HE3HAKOMOM Max, TOHUCKa M | XUMHUH, CaMo- MHH, B OC- HHS BEIIECTB SBJICHUH, He
CHUTyalluH KPUTHYIECKOTO CTOSITENTBHO HOBHOM B Pa3NINYHBIX | yMEET IIPOTHO-
aHalM3a XUMH- | CTPOHT IIpoIEecc crocobeH CHCTEMax. 3MpOBATH MO-
4yecko HMHQOp- | OBIaJCHHS IIPOTHO3HPO- BEJICHUE Be-
Mamuu IO pe- | MH(OpMaimei, BaTh TIOBE- IIECTB B pa3-
IIeHHs 3ama4 | oToOpaHHOH U JICHUE Be- JMYHBIX CH-
npodeccHo- CTPYKTYpPHPO- IIECTB B cTeMax.
HaJIBbHOM  Jes- | BaHHOM sl | pa3iaMuHBIX
TenbHOCTH. Mc- | BBIMONHEHUS CHCTEMaXx.
MOJIb30BAThH npodeccuo-
(yHIaMeHTaIb- HaJILHOH Jies-
HBIE  XHMHYe- TEJILHOCTH.
CKHE 3HaHHMS B | YMeeT IIPOTHO-
Ka4yecTBe 3MpOBATH MOBE-
CPeICTB  TpO- | IEHHE BEIECTB
(beccronabHOM B Pa3JINuHbIX
JEATENbHOCTH; CHCTEMaX.
CaMOCTOSITENILHO
CTPOUTH  TIpO-
[ecc OBJIAJICHUS
nHpopmarmei,
oToOpaHHOH U
CTPYKTYpHPO-
BaHHOM IS
BBITIOJTHEHUSI
npodeccuo-
HaJIbHOM Jesl-
TEJILHOCTH.

3. OtBer Ha BO- Bnaners npax- CBoboxHO onu- Jomyckaer Jomyckaet He cnocoben | Pemenne
Bua- IIPOCHI, T10- TUYECKUMHA ChIBaeT HaOJIIO- He3HAYU- 3HAYUTEIIb- ornucaThb KOH-
JIETh CTaBJICHHBIE YMEHMSIMH HC- JlaeMBble SBJIE- TeJIbHbIE HBlE OMOKK | HaOMIOZaeMble | TPOIb-

npenojaBaTe- MOJTb30BAHHS HUS C TOYKH OLIMOKH B B OIMCAHUU SIBJICHHUS C HBIX
JeM; peLICHHE | OCHOBHBIX 3aKO- | 3pCHUs (U3MKO- OTIICaHUH Habuoz1ae- TOYKH 3peHHst | pabor
3aj1a4; BBITOJI- HOB XMMHU B XUMHYECKUX Habro1ae- MBIX SIBIECHHI ¢bu3uKo-

HEHUE TpaK- npodeccuo- 3aKOHOMEPHO- MBIX SIBJIE- C TOYKH 3pe- XUMHYECKUX
THUYECKUX 3a- HaJIbHOH Jies- cTeil, ciocoOeH | Huil ¢ TOUKH | HUS QH3HKO- | 3aKOHOMEpHO-




nay

TEJIbHOCTH; M-
TOZaMH Teope-
THYECKOI0 U
9KCIIEpUMEH-
TaJILHOTO WUC-
CIICIOBAHMSI
BELIECTB B pa3-
JINYHBIX YCIIOBH-
SIX; METOJAaMH
ITOCTAaHOBKHU U
00paboTKH XH-
MHYECKOT0 IKC-
MIEPUMECHTA.
W3zyuats cpeny
00HUTaHMS C TOY-
KH 3pCHUS XH-
MHYECKHX B3aH-
MOJICUCTBUI
KOMITOHEHTOB
OKpYXarolen
cpelibl, IPOTHO-
3UpOBAaTh MOBE-
JIEHUE OT/ICITh-
HBIX KOMITOHEH-
TOB U TIPOJYKTOB
UX IpeBparle-
HUi B mpodec-
CHOHAJIbHOU
NIEeATEeIbHOCTH.

CaMOCTOSITEIIb-
HO IPOBECTH,
obpaboratb u

OIMCATh XMMH-
YECKHIA KCTIe-
pumenT. HU3y-

4aeT cpenry
obuTanus ¢
TOYKHU 3PEHUS
XUMUYECKUX
B3aMMOJICH-
CTBUI KOMIIO-
HEHTOB OKpY-
JKarolen cpe-
JTbI, TIPOTHO3H-
pYeT oBeACHUE
OTCIIbHBIX

KOMITOHEHTOB U
MIPOAYKTOB UX

IIpeBpallEeHUI B

npogeccuo-
HaJBHOH Jes-
TEJIHHOCTH.

3peHus Gpu-
3UKO-
XUMUYCCKUX
3aKOHOMeEp-
HOCTEH,
TIPOSIBIIAET
3HAYUTEIIb-
HYIO JIOJTIO
CaMOCTOSI-
TEJIbHOCTH B
MIPOBENICHUH,
00paboTke u
ONHMCAHUHU
XUMHYECKO-
r'0 3KCIIEpH-
menTa. Hc-
MBITHIBAECT
HE3HAYH-
TEJIbHbIC
TPYZAHOCTH B
W3y4CHHUU
cpebl 00u-
TaHUsA C TOY-
KH 3pCHUS
XUMHUYECKUX
B3aUMOJICH-
CTBUI KOM-
IIOHEHTOB
OKpYXKaro-
e cpensl,
MIPOTHO3HPO-
BaHUH MOBE-
JICHUSI OT-
JIeTIbHBIX
KOMITIOHEH-
TOB U TPO-
JIyKTOB UX
mpeBpanie-
HUM B IIpo-
(eccuno-
HaJIbHOM
JIeITEIIbHO-
CTH.

XUMHYECKUX
3aKOHOMeEp-
HOCTEH, HE
MIPOSIBIIAET
CaMocCTos-
TEJIHLHOCTb B

MIPOBEJICHHM,
00paboTke u
ONHCAaHUU

XUMHYECKOTO

9KCIIepUMEHTa

(10 UHCTPYK-

mun). Mcrel-
THIBACT 3HA-
YUTEITBEHBIC
TPYAHOCTH B
N3y4YeHUH
cpexabl oOuTa-
HUSL C TOUKH
3pEHUS XUMH-

YECKHX B3aH-
MOJEHUCTBUI

KOMITOHCHTOB

OKpYXaroIein
Cpebl, Ipo-
THO3UPOBA-
HHUHM TIOBeJIe-
HUSL OTZIEJIb-
HBIX KOMIIO-

HCHTOB U

MIPOTYKTOB UX

IIpeBpaLICHU

B ipodeccro-

HaJIBHOM Jiesl-
TEIbHOCTH.

creil, mpoBe-
cTtH, 006pado-
TaTh U OIKCATh
XUMHYECKHI
IKCIIEPUMEHT
He cniocoben
H3y4aTh Cpey
o0uTaHus ¢
TOYKH 3pEHUS
XUMUYCCKUX
B3aUMOICH-
CTBUI KOMIIO-
HEHTOB OKpY-
JKaroule cpe-
JTbL, IPOTHO3H-
pOBaTh moBe-
JICHUE OT/ICIIb-
HBIX KOMITO-
HEHTOB U IPO-
JTyKTOB UX
MIpeBpaLICHUMI
B ipodeccro-
HAJIbHOM JIesi-
TEJIBHOCTH.

6.3. TunoBbie KOHTPOJILHBIE 3aJaHUSI HJIN HHBbIE MaTepHAJIbI,

Heo0X0AuMbIe /151 OleHKU 3HAHUI, YMeHUi, HABbIKOB M (MJIH) ONbITA AeATeJIbHO-
CTH, XapaKTEePHU3YyIOIIMX 3Tanbl JOPMHUPOBAHUS KOMIIETEHIM
B Mpoluecce 0CBOeHNs1 00pa30BaTebHOI MPOrpaMMbl

Kommerennus: OK-1, TIK-8, TIK-21
Otan GopMupoBaHUs KOMIETEHIIUH: 2. Y METh
CpenctBo olicHUBaHUsA: 3a1IMTA OTYETOB MO0 J1a00PaAaTOPHBIM padoTaM

JlaGopaTopHbie pabOTHI BBIOJHSIOTCS CTYIEHTAMU MO Y4e€OHO-METOIUYECKOMY IOCO-
outo [2], B KOTOPOM IPHUBEACHO COACPKaHUE JTAOOPATOPHBIX PAOOT M METOAMYECKUE YKA3aHUS K
UX BBIIOJIHEHHIO.

No Paznen, Tema JlaGopaTtopHnast pabota Ctp.B
n/n VYMII [2]
Paznen 1. OCHOBHBIE ITOHATHA U 3AKOHBI XM
1 Tema.l.1. OcHOBHBIC 3aKOHBI XUMHUH. Jlabopartopnast pabota No2. 28
Ornpenenenne >KBUBAJICHTa MeETal-
Ja
2 Tema 1.2. Kiaccsl HEOpraHUYECKUX JlaGopatopnas pabora Nel. 23
COCTUHEHUN OCHOBHBIE CBOIiCTBA M CIIOCOOBI




MOJIy4YEHHUsl KJIACCOB HEOpraHuye-

CKMX COCIMHEHUN.
Paznen 3. OBIIUE BAKOHOMEPHOCTU XUMUYECKUX ITPOLIECCOB
OHEPT'ETUKA XUMMNYECKNX [TPOLHECCOB
3 Tema 3.1. DHepreTrKa XUMHUYECKUX Jlabopartopnast pabota Ne3. 31

IIPOLIECCOB OmnpeneneHue TEIUIOTHI  pEaKIHUA
HEeUTpaJIM3alnH.

4 Tema 3.2. Xummnueckasi KHHETHKA. JlaGopatopnas pabora Ne4. 34

Tema 3.3. Karanus. 3aBUCUMOCTh CKOPOCTH XHMHUYE-

Tema 3.4. Xumuueckoe paBHOBECHE. CKOM peakuuy OT KOHIICHTPALUU
pearupyromux BellecTBa U TeMIle-
paTypshl.

CwMmenieHre XMMHUYECKOTO paBHOBE-
cUsl TOJ JCHCTBHEM pa3IMYHBIX
(hakTOpOB.
['oMOreHHbIE M TeTepOreHHbIE Ka-
TaJUTHYECKUE PEAKIIIH.

Paznen 4. PACTBOPBI U IMCITEPCHBIE CUCTEMBI

5 Tema 4.1. Boma. HucnepchHbie cucte- | JlaboparopHas padota NeS. 37

MBI, PaCTBOPBI. [IpuroroBneHre pacTBOpPOB pas-

JIMYHOW KOHIIEHTPAIIUH.

6 | Tema 4.3. PacTBOpBI 2JIEKTPOIUTOB. JlaGopaTopnas pabora Ne6. 40

Tema 4.4. DnekTpoautrdeckas aucco- | M3yuenue  CBOMCTB ~ pacTBOpOB

nuanus Bojbl. Bonoponusiii mokasa- AJIEKTPOJIIUTOB U HEIJICKTPOIUTOB.

TeJb.

7 Tema 4.5. 'mnponus conei. Jlabopartopnast pabota Ne7. 43
I'mpponus conel U ero 3aBUCH-
MOCTb OT pa3fIUYHbIX (PAKTOPOB.
Paznen 5. OKUCJIIUTEJIBHO-BOCCTAHOBUTEJIBHBIE [MTPOLECCHBI.
BJIEKTPOXUMUYECKUE CBOMCTBA PACTBOPOB
8 Tema 5.1. OxkucautenbHo- JlaGopaTopnas pabora Ne§. 47

BOCCTAaHOBUTEJbHBIC PEAKIIHH. OKHCIUTENBHO-

Tema 5.2. DAEKTPOXUMHUECKUE CBOM- BOCCTAaHOBUTEIIbHBIE PEAKLIUH.

CTBa pacTBOPOB.

Tewma 5.3. Dnexrposus.

Paznen 6. XUMUYECKUWE DJIEMEHTHI M1 UX COEJIMHEHU A
9 Tema 6.1. OOmias xapakrepuctuka He- | JlJabopaTopnas padora Nell. 57

METAJIJIOB U UX COCIMHEHUM. YacTHble KaueCTBEHHBIE peaKIUu
Ha aHUOHBI W KaTHOHBL. AHaIN3
aHMOHOB.

10 | Tema 6.2. O6mas xapakrepuctuka me- | Jlaboparopnas padota Nell. 55

TaJJIOB M UX COEUHEHHH. YacTHble KaueCTBEHHBIE peaKIUU
Ha aHUOHBI M KaTHOHBIL. AHAIN3 Ka-
THOHOB.

JlaGopaTopnas pabora Ne9. 48
KommiekcHble coetuHeHusl.

Jlaboparopnast pabota Nel0. 50
OrnpeziesieHne KeCTKOCTU BOJIBI.




*TeKcThl MHIUBHUIyaIbHBIX KOHTPOJIBHBIX 3a1aHUH, KOMIUIEKCHBIX MHOTOBAPHAHTHBIX 3a/IaHHH,
71a00paTOPHBIX PabOT, TECTOB MPUBEACHBI B yUeOHO-METOJUUECKUX MOCOOUSX:

1. H.B. Ilamesckas, 3.M. Axpumenko, B.E. Axpumenko. Xumwus. YueOHO-
meroanyeckoe nocodue. — Kpacuogap, KCOU, N3n-Bo «Manyckpunt», 2012, - 212 c.
2. 3.M. Axpumenko, H. B. Tlamerckas, B. E. Axpumenko. JlaGopaTtopHslii mpaKkTH-

KyM U TEMaTH4YeCKHE TECTOBBIC 33aJJaHUs [0 XUMHH. Y UeOHO-METOINYECKOe MOCo0He. —
Kpacnonap: KCOU, U3n-Bo «Manyckpunt», 2012, - 118 c.

[lepen BhIMONHEHHEM JIAOOPATOPHOTO MPAKTHUKYMAa CTYIEHT JOJDKEH HMPONTH HHCTPYK-
TaXX MO0 TexHuKe O6e3onmacHocTu. K kaxoil paboTe CTYAEHT rOTOBUTCA 3apaHee. J[st moaroTos-
KM CTyJIEHTaM PEKOMEHIYEeTCs CIENYIOIUNA Mmopsaok. Marepuan TeMbl HEOOXOIUMO H3YYUTh
MOCIIEI0BATEIHHO IO IPOTpaMMe, OMHPAsCh Ha JEKIMOHHBIA MaTeprall U yueOHUKH (PEKOMEH-
ayemyro nurepatypy). [Ipu 3ToM ocoboe BHMMaHUE CIIEyeT OOpaTUTh Ha YCBOCHUE TIOHSITHH,
OIpEJIeTICHUH, 3aKOHOB U UX CJIEACTBUH, HAIIMCAHUIO YPAaBHEHUM XUMUYECKUX peakuui. [Ipopa-
60TaB TeMy, HEOOXOJMMO OTBETUTDH Ha MPEIOKEHHBIE BOIIPOCHI CAMOKOHTPOJISL.

Jns paboTel B 1ab0paTOpUH CTYAEHTY HEOOXOIUMO UMETh METOJIUYECKOe IMOCco0He U
nabopaTopHblii xKypHaia. CTylIeHThl, HE TIOATOTOBIICHHBIE K padoTe, B 1a0OpaTOpHUIO HE JOIYC-
KaroTcsi. Bce HaOmIoIeHNs U BBIBOJIBI 10 SKCIIEPUMEHTAILHOM padoTe He00X0IMMO Cpasy 3aHo-
CUTh B pabOuWii XypHaJ, B KQ4eCTBE KOTOPOTO PEKOMEHIYETCs] MCIOJIb30BaTh OOJBIITYIO 00-
IIyI0 TETpalb B KIETKy. Ha 00/I0KKe WM TIepBOW CTpAaHUIIE KypHANA JOJDKHBI OBITh yKa3aHbI
Ha3BaHME MPAKTUKyMa, Kypc, paKyIbTeT U HOMEp Trpynmbl, aMuius CTyIeHTa U €ro WHUIMA-
JIBL.

Odopmiierrne 1abOpaTOPHBIX padOT MPOBOAUTCS B BUJIE TaOIUIIBI:

— pa3BOPOT TETPAIU —
Ne m\m. Ucxonnpie  |HaGmromaemsbie 3¢h- YpaBueHue peakuun. | BbIBObI
Ha3Banue |BemectBa (EeKTHI.
PucyHok ombiTa.

Ecnu paGoTa HOCUT KOJMUECTBEHHBINH XapakTep, To oopMmiieHHEe paboThl TPOBOIUTCS 110 METO-
IMYECKUM YKa3aHUSAM K TaHHOHM paboTe; KOPPEKTHOCTH MOTYYEHHOTO pe3yibTaTa MOATBEpIKaa-
IOT PacYeTOM OTHOCUTENbHON OIMOKH omnbITa. [lociie BeIMoIHEHHUs paOOThl CTYACHT 3alHIIAeT
OTYET IO KAKIOU TEME.

Kommerennusa: OK-1, TIK-8, TIK-21
Oran popMUpoBaHUs KOMIIETeHINH: 1.3HaTh
CpencTBO OLIEHHMBAHUA: OTBETHI HA BONPOCHI K IK3aMEHY

BOITPOCHI K OK3AMEHY
1. CrpoeHue aroma (paHHHUE TEOPUN).
2. KBaHTOBO-Me€XaHHMUYECKasi TEOPUSI CTPOCHUS aToma.
3. [lepuoanueckuii 3akoH u nepuoanyeckas cucrema /.M. Menneneesa ¢ T.3. CTpOE€HHUS aTOMa.
4. Knaccudukanus xuMuueckux cBsizeil. oHHas CBA3b.
5. KoBanentnas cBsi3b. Meton BC aiis onucanus 3J€KTPOHHOTO CTPOEHUSI MOJIEKYJI.
6. Teopus [lonuHra 0 rMOPUAM3AIIUN CBS3H.
7. JloHOpHO-akuenTopHas cB3b. [IpuBeauTe NpUMepsl COEAUHEHUN ¢ JOHOPHO-AKLEIITOPHON
CBSI3BIO.
8. Bognopoanas cBs3b. IIpuBenure npumepsl COEAMHEHUH ¢ BHYTPUMOJIEKYISIPHON U
MEKMOJIEKYIISIPHON BOJIOPOIHOM CBS3BIO.
9. DHepreTuka XMMU4ECKUX peakiuil. [IoHsATHE 0 BHYTpEHHEN SHEPTUU U SHTANIBIINH.
10. TerutoBoit 3¢ ekt xuMHuUIeckoit peakiuu. 3akoH ['ecca 1 ciaencTBus U3 HETO.



11. Hanpasnenue xumuueckoro npouecca. [Tousitue sutponuu. [lpunnun bepmio u ero
OTPaHUYEHHOCTD.

12. HanpaieHust npoTeKaHUsl XUMHUECKuX peakiuii. CBoOoaHas sHeprus ['u60ca.

13. CKOpOCTh XMMHMYECKMX pEAKIH. 3aBUCUMOCTh CKOPOCTHM pEaKUuid OT MNPUPOIbI
pearupyomux BeIecTB.

14. 3aBUCUMOCTBH CKOPOCTH PEAKIIUN OT KOHIIEHTPALUK PEarupyromnX BEIIEeCTB.

15. 3aBUCHMOCTB CKOPOCTH PEAKLUI OT TEMIIEPATYPHI.

16. [TonsTHE KaTamu3a U KaTaau3aropoB. [ OMOTEHHBIN U TE€TEPOTCHHBIN KaTau3.

17. Xummnueckoe paBHOBeCHE. YCIOBUS CMELIEHHSI XUMUYecKoro pasHoBecus. [Ipunnun Jle-
[arense.

18. Tunbl xumudeckux peakuuid. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

19. Boansie pacTBOpPHI SJIEKTPOIUTOB. Teopurs 3JEKTPOJUTHUECKON JTUCCOLUALNY.

20. KonnuecTBeHHbIE XapaKTEPUCTUKH IEKTPOIIMTUYECKON TUCCOIMALIMN: CTENIEHb U KOHCTaHTa
JUCCOIIMAIMU U UX B3aMOCBSI3b.

21. OcHOBHBIE 3aKOHBI XUMUU. 3aKOH ABOTAPO.

22. IlonsTHE HKBUBAJIEHTA. 3aKOH YKBHBAJIECHTOB.

23. Xumnueckoe paBHoBecue. Koncranra paBHoBecus. CMeIeHNs] paBHOBECHS B CHCTEMAX.
24. NonHoe npousBeneHue Boasl. Bogopoaneiii nmokazarenb. KucioTHO-OCHOBHBIE MHIUKATOPBI.
25. I'maponus. KonnuecTBEHHbIE XapaKTEPUCTUKU THIPOIUTHUECKUX MTPOLIECCOB.

26. DnekTponu3. Bumbl anekTponu3za. DIeKTpoIn3 paCTBOPOB M PACIIIaBOB BEIIECTB.

27. O61mas xapakTepucTuka MeTauioB. O0bsaAcHEHHE (PU3NYECKUX CBOHCTB METAJUIOB C
UCIIOJIb30BAaHUEM TEOPUHU METAININYECKOMN CBA3H.

28. PacnipocTpaHEeHHOCTh METAJIJIIOB B IpupoAe. ITonydyenne meTanios.

Kopposus meramios. CriocoOsr 60pb0ObI ¢ KOppO3WEH METaJLIOB.

29. Obmas xapakTepucTuka HeMeTauoB. OKUCIUTETHhHO-BOCCTAHOBUTEIBHBIE CBOWCTBA
COCTMHEHUN HEMETAJLIIOB.

30. Teopus CHIIBHBIX 3JIEKTPOIUTOB. AKTHBHOCTbD, KO3()PHULIMEHT aKTUBHOCTH.

31. PaBHOBecHE B pacTBOpax TPYAHOPACTBOPUMBIX coJield. [IponsBenenre pacTBOPUMOCTH.
32. Teopus cTpoeHust oprannueckux coeauHeHuii A.M. bytieposa.

33. OCHOBHBIE KJIACCHI OPTaHUYECKUX COCTUHEHUM.

34. OCHOBHBIE TUIIbI pEAKLIUN OPraHUUECKUX COEAUHEHUH.

35. Peakiuu monvMepu3aiuu.

36. Peakiiuu noJIMKOH/ICHCALINH.

TEMATHUHYECKHUE TECTOBBIE 3AJIAHUSA
Komnerenmums: OK-1, TIK-8, ITK-21

Otan popMUpoBaHUS KOMIIETCHIINH: 2. Y METh
CpenctBo ouennBanusi: TecToBble 3aqaHns

Knaccbl Heopranm4eckux coeIMHeHU

1. K oxcupgaMm OTHOCHUTCH:
1) naor 2) SO, 3) Na,PO, 4) H,S0,

2. K K#uciabIM COsIM OTHOCUTCS:

1) KHSO, 2) v con e 3) caco, 4) Cuso,

3. Ykaxwure ps, CoAEpKAMUNA TOJIHKO KUCIOTHBIE OKCHJIBL:
1) $0,,Cu0,Cro,



2) Mn,0,,Cu0,Cro,
3) S0,,P,0,,CO,

4. C BOAHBIM PacCTBOPOM THAPOKCHUIA HATPUS B3aUMOJICUCTBYET:
1) vo 2) cao 3) Sio, 4) cro
5.  Kakoe u3 BemniecTB nNpu pacTBOPEHUH B BOJIE 00pa3yeT KUCIIOTY:
1) wc 2) so, 3) cao 4) NH,

6. K OCHOBHBIM OKCHJaM OTHOCHUTCS PS/I:
1) $0,,50,,CO
2) CL,0,,Cr0,,Mn,0,
3) CaO ,CrO , MnO
4) NO,N,O,,N,0,
7.  Kaxo# psjg coIepKUT TOJNBKO KUCIOTHBIE OKCHUIBL:
1) C0,,5i0,,MnO
2) V,0,,Cro,,Te0,
3) o .no .vo
4) Cu0,P,0,,Cr,0,
8. K amdorepHbIM OKCHAaM OTHOCUTCS PSIA:
1) Zn0O,Al,0,,Cr,0,
2)  V,0,,50,,N,0,
3) K,O,NiO,CrO
4) VO,Co0,Si0,
9. CepHucras KHCIOTa — 3TO:

1) H,S 2) H,S0, 3) H,S0, 4) H,S,0,
10. Comu oprodhochopHOI KHCIOTHI Ha3bIBAIOTCS:
1) dochunbr 2) hocdatsl 3) runopochutsl  4) ruapodocdaTs

11. B xakoM psay coaepaTcsi TONbKO aM(pOTEpHbIE THAPOKCUIBL:
1) Mn(OH),,CHOH),,Cu(OH),
2)  Zn(OH),,Ba(OH),,Fe(OH ),
3)  Al(OH),,Cr(OH),,Zn(OH),
4)  Sh(OH),,Ca(OH),,KOH
12.  Kucnora HCIO, Ha3bIBaeTCs:
1) xnopHoBaras 2) xnopuctass  3) XJOpHasd 4) XJI0pHOBaTUCTAs
13.  Cpenu ykazaHHBIX COEIUHEHHUM BBIOEPUTE TPYIITY MPOCTHIX BELLECTB!
1) co,co,,H,0 2) CH,,C,H,,H, 3)0,,0,,H, 4) H,S,50,,H,S
14. C kakuMHU U3 MEPEUMCIICHHBIX BEIIECTB OyJIeT B3aMMOICHCTBO-
BaTh TUJPOKCU]] KaJIHs:

1) NaO 2) 50, 3) cuo 4) Baso,
15. K OCHOBHBIM COJISIM OTHOCHUTCH:
1) NaHCO, 2)(CuOH ), CO, 3) BaSeO, 4) Li,co,

16.  C pa306aBieHHOI CEPHOM KUCIOTON MOXKET B3aMMO/ICHCTBOBATH:
1) Ag 2) Cu 3) Fe 4) Pt



17.

18.

19.
20.

1)
2)
3)
4)
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22.

23.

24.

1)
2)
3)
4)
25.

26.

1)
2)
3)
4)
27.

Kakue mapsl yka3aHHbIX COEAUHEHUN MOTYT BCTYIIAaTh B XUMUYECKOE
B3aNMO/IEICTBHE:

Deo vo 2)LiH,H,0 3)CO,HCI 4) CaH,,SiH,
Kakoe u3 npuBe1eHHbIX COEAMHEHUIN HE B3aMMOJICUCTBYET C COJIAHOM
KHCJIOTOU MPU OOBIYHBIX YCITOBUSX:

l)CuCO3 2) cwo 3)CM(0H)2 4) cu
Kakwue nmapsl coeluHEeHH HE MOTYT pearupoBaTh MEXIy COOOMH:
1)CaH,,H,0 2)C0,,S0, 3) Na,0, SO, 4)MgO,CO,

Kakoe W3 yka3aHHBIX CBOWCTB SIBJIICTCS XapaKTePHBIM JUIS BOJHBIX
PacTBOPOB KHUCIIOT:
pPacTBOPBI MBUIKH Ha OIIYIIb;
OKpAIIMBAIOT PACTBOP JIAKMYyCa B KPACHBIH IIBET;
OKpaImBaioT pacTBOp (heHoadTanenHa B MAIIMHOBHBIN I[BET;
OKpAITUBAIOT PACTBOP JIAKMYyCa B CHHHM I[BET
Oxcuay P,0, COOTBETCTBYET KHCIIOTA:
1) pochopucras 2) metadochopHas 3) optodochopnas
JJIst TpOBEIEHUS OITbITa HEOOXOIUMO B35Th HEKOTOPOE KOJIMIECTBO
MTUTHEBOM COJIBI, HA CKIITHKAX JK€ C peaKTHBAMHK YKa3aHbI TOJIBKO
dopmyitel BemecTB. CKISTHKY C KaKOH 3TUKETKOW HEO0OXO0IUMO B3SITh:
1) Na,CoO, 2)KHCO, 3)K,Co, 4) NaHCO,
Bo1opo1 ”HTCHCUBHO BBIICIISCTCS MTPU B3aMMO,1CHCTBHH:
Zn + HNO, [ -

Fe+HNO,,, [ -
Al+NaOH ,,, M -
S+H,S0,,,,, [ -

B npobupky ¢ xJ10puaoM aatoMUHMS 100aBUIM HEMHOTO THIPOKCUAA
HaTpusi. O6pasoBaiics ocafok. Ero paznenuiu Ha 1Be 4acTU U IOMECTUIIN
B JIBE JIpyrue npoOupku. B mepByro 100aBUIN pacTBOP CEPHOI KUCIOTHI,
a BO BTOPYIO — PAacTBOp ruaApokcuia kamus. Oka3anoch, 4To:
C 0CaJIKaMi HUYEro HE MPOU30IILIO;
B IIEPBOM MPOOHPKE OCAJOK PACTBOPHIICA, @ BO BTOPOH - HE paCTBOPUJICS;
B IIEPBO IPOOHPKE OCAIOK HE PACTBOPUJICS, a BO BTOPOM PACTBOPHIICS;
B 00enx nMpoOupKax 0CajioK PaCTBOPHIICS.
Kakoe u3 ykazaHHBIX COEUHEHUN MOXHO MCIIOJIb30BATh JJIS
HEUTpAJIU3AMA CEPHOU KUCIIOTHI:
1)HENQ 2)CH,0OH 3)Mg(OH), 4) NaHSQ

Kakune u3s pCaKHHﬁ, CXCEMbl KOTOPBIX MPHUBECACHLI HUXKE, MOXHO
HCIIOJBb30BATh AJA MOJYUYCHHUSA THAPOKCHU A aJIOMHUHUIA:
ALO, +H,0 -
AICI, + NaOH
AICI, + NaOH
Al,O, + NaOH

[Ipu TepMHrUEeCKOM pa3ioKEHUH KaKOW M3 YKa3aHHBIX COJie 00pa3yroTcs

(u36b1mox ) -

(nedocmamox ) -

( pacmeop ) -



28.
1)
2)
3)
4)

29.

30.

1)
2)
3)
4)

10.

OJHOBPEMEHHO OCHOBHOM M KUCJIOTHBIA OKCUBI:
1) caco, 2) NH,NO, 3) NaNO, 4) Kclio,
Peaknus He uaer B cinyyae:
SO, +H,0 -
SiO, + H,0 -
CO, +H,0 -
PO, +H,0 -
Enxue menoun 001anar0T CBOMCTBOM pa3pyliaTh paCTUTEIbHBIC U
’KMBOTHBIE TKaHU. TaKUMU CBOMCTBAMH HE 00/1a1a€ET:
1) vaon 2) CaOH), 3) kon 4) ClOH),
Cpenu npuBeieHHBIX cojielt hochopHOI KHCIOTH HEPACTBOPUMOM
SIBIISICTCA:
1) Na, PO, 2)Ca(H,PO,), 3)(NH,),HPO, 4)Ca,(PO,),

Crtpoenne aToma
Anpo atoma kpuntoHa-80 ¥ Kr CONEPKUT:

1) 36 p.,80 n 2) 36 p.44 e - 3) 36 n,80 p 4) 36 p.44 n
Kakoe 4ncio 351eKTpOHOB y MOHA XpoMa :Cr":
1) 21 2) 24 3) 27 4) 52
Kakas yactuiia umeet 00blliee YUCIO MPOTOHOB, YEM BJIEKTPOHOB:
1) atom Hatpust ~ 2) aTOM CEPBI 3) cynbbun-uon  4) MOH HATPUS

MaccoBoe 4nciio U30ToIa PaBHO:

YUCITy IPOTOHOB B SAJIpE

YUCITy HEUTPOHOB B SIApPE

YHUCITYy JIEKTPOHOB B aTOME

CyMMapHOMY YHCJTy IPOTOHOB U HEUTPOHOB

ATOM 371€MeHTa UMeeT NOPsAIKOBbIA HOMep 13 u maccoBoe yucno 27. Yucno
BAJICHTHBIX 3JIEKTPOHOB Y HETO PABHO:

)5 2) 4 3) 3 4) 2
BoceMb 351eKTpOHOB Ha BHEIIHEH 3JIEKTPOHHON 000JI0YKE UMEIOT:
1) S 2) Si 3) 0" 4) Ne *

DJIEKTPOHHYIO KOHPUTYpalnio 0J1aropoIHOTO ra3a UMEeT:

1) 2) o - 3) 4) o
Non, nmeromuii B cBoeM coctaBe 18 31eKTpoHOB U 16 TPOTOHOB, UMEET 3a-
psid, paBHBIM:

1) +18 -18 3) +2 4) -2
YeMmy paBHO MaKCHMaIbHOE YHCIIO IEKTPOHOB HA 3s-0pOUTaIIH:
1 2)2 3)6 4)8

MakcuMalibHOE YKCIIO 3JIEKTPOHOB Ha 2p-MOYPOBHE PABHO:
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12.

13.

14.

1)
2)
3)
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15.

16.

17.

18.

19.

20.

21.

11 2) 2 3) 6 4) 8
Ha 3d-HOHYPOBHe MAaKCHUMAJIbHO MOXXCT HAXOAUTHCA 3JICKTPOHOB!
1)2 2)6 3) 10 4) 18
ATOM  KaKoro  DJIE€MEHTa  MMEET  DICKTPOHHYI  KOH(UIYpaIHio
1s°25%2p°3s?3p°4s':

1) 2) 3) B 4) a
9HeKTpOHHa$I KOchI/IrypauI/Iﬂ HOHA z, :+ COOTBCTCTBYCT (I)OpMyJIe:
1) 1s*25°2p*

2) 1s*2s°2p°®3s*3p°
3) 1s*2s*2p°3s*3p°3d"”
4) 18*2s*2p°3s*3p°3d " 4s* 4p°

Tpu wacTupl Ne’,Na*, F~ UMEIOT OJINHAKOBOE:
MacCOBO€ YHCIIO

YHCIJIO HEUTPOHOB

YHCJIO 3JIEKTPOHOB

YHUCJIO MPOTOHOB

CkoypKO HECIIaApCHHBIX JJICKTPOHOB UMECT UOH o, :- :

1) 3 2) 4 3)5 4) 6
Kakue u3 nepeuniciieHHbIX 0003HAYEHUI OpOUTalIell HEBEPHBI:
D)oy 2) 554 3) )24 4 iiny

ATOM KaKoro 3JIeMEHTa B OCHOBHOM COCTOSTHUY UMEET KOH(DUTYPAITHIO
1s22522pf’35231)6361104524193 :

ATOMY Kakoro »3JEMEHTa COOTBETCTBYET JJEKTPOHHAs KOH(UTYyparus
1s*2s*2p':

1) yrnepon 2) ©Oop 3) nuTtui 4) 6epunnuii
Kakas u3 yacTuil UMeeT 3JIEKTPOHHYIO KOH(PUTYpPALHIO, OJUHAKOBYIO C aTo-
MOM aproHa:

1) Ca ** 2) K° 3) c o’ 4) Na *

W3 mpuBeAEHHBIX JIEKTPOHHBIX KOH(PUTYpauii HOPMAIBHOTO COCTOSIHUS

aToOMa IPAaBUIIBHOM SIBJISETCH:
1) 2)

A A

BanenTHble 351eKTpoHBI aTOMa TapHUA HAXOAATCS HA OpOUTAIAX:



22.

23.

24.

1)
2)
3)
4)

25.

26.

27.

28.

1)
2)

3)
4)

29.

30.

1) 6S24f2 2) 6S26p2 3) 6s°5d° 4) 6525f2

B aTroMme renust BaJIeHTHBIC QJICKTPOHBI pa3MCIICHEI 110 Op6I/ITaJ'IHM:
1)13‘l 2’)152 3)23‘l 4')23‘2

Ywucio BaJIEeHTHBIX QJICKTPOHOB Yy aTOMA KaJIbIIUA:

D1 2)2 3)3 4) 4

ATOM CTPOHIIUS UMEET IJICKTPOHHYIO KOH(PUTYPAITHIO:
1s°25°2p°3s*3p°3p°as?

1522s*2p°3s*3p°3d' 45>

1522522 p°®3s23p°3d'45°4p°5s?

152252 p°®3s*3p°3d"° 4s*4p®4d " 55

VYroa mexay cBa3simu H-D HanGomnpImii B MOJIEKYJIe COSMHEHMUS:
1) H,Te 2) H,Se 3) H,S 4) H,0

Kaxko# 13 »j1ieMeHTOB MMeeT HanOoIbllee 3HaUCHUE OHCPIruu MOHHU3AIUU:
1) ,Li 2) F 3) , Fe 4) I

Kakon paa 5JIEMEHTOB PACIIOJO0KCH 110 MEPE BO3paCTaAHUA UX ATOMHBIX
paJnycoB:
]‘)Na,Mg , Al Si 2)0,S,Se,Te 3)C,N,O,F 4)1,BV,C[,F

B psny menounsix metamioB (ot Li 1o Cs) 1ie3uii siBhsieTcsi HAaMMEHee
AIIEKTPOOTPHUIIATEIIEHBIM. ITO OOBSICHSAETCS TEM, YTO OH UMEET:
HauOOJIbIIIEe YHCIIO HEUTPOHOB B SPE;

OoJblliee YMCIO BAJIEHTHBIX AJIEKTPOHOB MO CPABHEHHUIO C JPYTMMH 3JIEMEH-

TaMu;
OOJBITYI0 ATOMHYIO MacCy;

BAJICHTHELIC 3JICKTPOHEI, B HauOOIbIIIECH CTCIICHU YAQJICHHBIC OT Apa aToMa.
HBOC-)J'ICKTPOHHLIMI/I (T. €. coJcpKaliMU OAWMHAKOBOC YHCIIO G)JICKTpOHOB)

6yz[yT CJICAYIOINEC UOHBI:
1) Fe*,Co™* 2) Co™ Ni** 3) Mn**,Fe*™ 4) Mn** Fe**

BaHeHTHBIe BJIeKTpOHbI aToOMa KaJIkud HaxOoIsiTCs Ha 0p6I/ITaJI$IX:
1) 3! 2) 45! 3) 3pl 4) 4P1

XuMu4yeckas CBA3b

MOJICKyJIa KaKOI'O BEIICCTBA SIBJISACTCS HCHOJIHpHOﬁZ

1) wer 2)NH, 3)CF, 4)H,S
HeHOJ'IHpHBIMI/I ABIISAKOTCA:

1) H,,0, 2) H,0,Co, 3) H,S,CHCI,



10.

1.

12.

13.

14.

15.

W3 nByx BEmECTB: ,,, ., WOHHBIN XapaKTep XUMUYECKOHN CBSI3U MEKITY

aToMaMM GOJIbIIE V
1) 2) cn 3) OIMHAKOBBIH

HaI/I6OHee HMOHHBIM SABJISICTCA COCAUMHCHUC!
1) cci, 2) ka 3) NH 4) Si0,

B kakom 13 coeAMHEHUN MEX1y aToOMaMu 00pa3yeTcs KOBaJCHTHAS CBSI3b
10 JOHOPHO-AKLENITOPHOMY MEXaHU3MY:
1) xa 2) ccl, 3) NH,CI 4) co,

KoBajieaTHAs CBA3H MCXKIY aTOMaMH UMECT MECTO B BCIICCTBC!
1) MgCl 2) Ca$ 3) HZS 4) K3P

HonHasg cBa3b MCXKIY aTOMaMH UMECT MCCTO B BCIICCTBEC!
1) pci, 2) Na,P 3) So, 4) 1a

B kakoit mape aTOMOB XMMUYeCKas CBsI3b UMEET HanboJliee IPKO BbIPAKEH-
HbIA HOHHBIN XapakTep:

1) k-r 2) F-F 3)o-r 4) p-r

Kaxkas Inapa yKa3aHHbIX 3JICMCHTOB IIPHU XUMHUYICCKOM BSaHMOHeﬁCTBHH HUMCEe-
€T MAKCUMAJIbHYIO TCHACHIIUIO 06p330BBIBaTB COCIHMHCHUC C WOHHOMU CBSI-
3b1O:

1) Cu ,F 2’)C,N 3) Na , F 4) Li,Ca

Mounekyiia Kakoro COeIMHEHUS HETOJIspHA:

1) cdi, 2) NH , 3) HCI 4) H,S
B xakoM 13 mepeyncIeHHBIX BEMIECTB OOJIBIIE BCETO BhIpAKEHA MOJISIPHOCTh
CBSI3U:

1) cepoBomopon 2) pochun 3) xyop
Banentnbie opouTanu aroma 6epusuiis B MOJIEKYJIe TUIpuaa Oepuiuins
BeH, ruOpUAM30BaHBI 110 TUITY Sp, MOJIEKYJIa UMeEET (hopmy:
1) nuHelHyt0;  2) TeTpa’ApUYECKYyr0;  3) IUIOCKYI0; 4) OKTadJIpUyYECKYyIO

BanenTnsle opbutanu atoma 60pa B MOJIeKyse BF, THOPUIAN30BaHbI IO TH-
my:

1) sp 2) sp? 3) sp’
U3 IpuBEIEHHBIX HUKE MOJIEKYII Fa30B HaMOo0JIee IPOYHOM SABIISETCSL:
1) H, 2) N, 3) k 4) g

Mornekyna Kakoro U3 NpUBEACHHBIX HUXKE (POPMYJIT BEIIECTB ABIISETCS MO-
JISIPHOM:



16.

17.

18.

19.

20.

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)

4)

1)
2)
3)
4)

1) so, 2) AlH, 3) so, 4) SiH,
CKOJIBKO 3HAUEHUHN UMEET KBaHTOBOE uuncio 1, ecimm n=47?

)1 2) 2 3) 3 4) 4
B kaxoif U3 yka3aHHBIX MOJIEKYJI CBSI3b HanOoJee mosisipHa’?

1) H,S 2) H,O 3) H,Te 4) HoSe
B kaxoif U3 yka3aHHBIX MOJIEKYJ JIJTMHA CBSI3U HanOobIas?

1) H-1 2) H-F 3) H-C1 4)H-Br
B kako# u3 yka3aHHBIX MOJIEKYJI KOBAJICHTHAs CBS3b?

1) CaO 2) Na,O 3) H.O 4) NaCl
Kaxkas u3 npuBeeHHbIX CBs3eH HENospHa?

1) N-O 2) C-C 3) C-0O 4) O-H

IHepuoauyecKkuil 3aK0H U MePUOJUYECKAS CHCTEMA
xumMudeckux diemenToB /.. MenaeseeBa

N3 nepeuncieHHbIX XapakKTEPUCTUK XUMHYECKUX 3JIEMEHTOB IEPUOANYE-
CKU U3MEHSIOTCS:

3apsin sapa aToMa

OTHOCHUTEJIbHAsI aTOMHAs Macca

YHCJIO SHEPTeTUYECKUX YPOBHEN B aTOME

YHUCJIO JIEKTPOHOB HA BHELTHEM SHEPreTUYECKOM YPOBHE

M30TOmBI 371€EMEHTA Pa3IMYAOTCA M1O:
YHUCIIy HEUTPOHOB

aTOMHOMY HOMEDY

YUCITy BAJICHTHBIX JIEKTPOHOB
YUCITy IPOTOHOB

BuyTpu nepuoja yBeianueHue nopsSaKOBOr0 HOMepa 3JIeMEHTa OOBIYHO
COIPOBOXKAAETCA:

YMEHBIIEHUEM aTOMHOTO PaJuyca U BO3PACTaHUEM 3JIEKTPOOTPHULIATEIb-
HOCTH aTOMa

BO3paCTaHUEM aTOMHOIO paguyca U YMEHbBIIEHUEM 3JIEKTPOOTPHULIATEIb-
HOCTH aTOMa

YMEHBILIEHUEM aTOMHOT'O PaJNyca U YMEHBIIECHUEM IEKTPOOTPULIATEb-
HOCTH aTOMa

BO3pacTaHWEM aTOMHOT'O paJuyca U BO3PACTAHUEM JIEKTPOOTPULIATENb-
HOCTH aTOMa

ATOM KaKoro 3J€MEeHTa JIeT4e BCEro OTAACT OJUH JIEKTPOH:
MarHui, NopsAKOBbIA HoMep 12

AIFOMUHUI, TOPAJIKOBBIA HOMED 13

KPEMHHUI, TOPSIIKOBBI HOMEp 14

HATpuH, NOPSAKOBbIA HOMep 11
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11.
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1)
2)
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13.

1)
2)
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ATOMBI 351eMEHTOB | rpynmsl MIaBHOM MOATPYIIIBI MEPUOJUYECKON CH-
CTEMBI UIMEIOT OJIMHAKOBOE YHUCIIO:

JIEKTPOHOB HA BHEIIIHEM IEKTPOHHOM YPOBHE

HEUTPOHOB

BCEX JIEKTPOHOB

IIPOTOHOB

Bo BTOpOM 1 TpeTheM NEPHOJAX TEPUOANUECKON CUCTEMBI C YMEHBIIICHHU-
€M pPa3MepPOB ATOMOB 3JIEMEHTOB:

pa3Mep UX HOHOB TAKKE YMEHBIIAETCS

AIEKTPOOTPULIATEIBHOCTD YMEHBIIIAETCS

METAJJINYECKUE CBOMCTBA 3JIEMEHTOB YMEHBIIAOTCS

METAJTINYECKUE CBOMCTBA 3JIEMEHTOB YCUJIMBAKOTCS

YeTBepThii IEpUOA NEPUOIUYECKON CUCTEMBI COAEPKUT DIIEMEHTOB:

I 2 2) 8 3) 18 4) 32

Kakoil u3 nepeyncaeHHbIX HIXKE DJIEMEHTOB UMEET TAKUE K€ XUMUYECKHUE
CBOMCTBA KaK DJIEMEHT KaJIbIIHI:

1) yrnepon C 2) natpuid Na  3) ctponuuiit St 4) kamuii K

Hemerannuueckue cBOWCTBA 3JIEMEHTOB IJIaBHBIX MOATPYIII HEpUOAUYE-
CKOI1 crcTeMbl HanboJee sIPKO BBIPAXKEHBI y T€X U3 HUX, KOTOPHIE PacIo-
JIOXKEHBI:

B BEpPXHEH 4acTU MOATPYIIIbI

B HIDKHEH YaCTH MOATPYIIIBI

B CpEHEH YaCTH MOATPYIIIIbI

B BEpXHEH Y4acTu MOATPYMIIbI

ATOM Kakoro syeMeHTa V rpynisl riIaBHON NOATPYIIbl UMEET MaKCH-
MaJbHBIN paguyc:

I)azor 2)docdop 3)MBIIIbSIK 4) BUCMYT

Kakomn P JIEMCHTOB COOTBETCTBYCT BO3PACTAHHMIO ATOMHOI'O paanyca:
l)O,S,Se,Te 2)C,N,0,F 3) Na , Mg , Al ,Si 4)1,BV,C[,F

Mertannnyeckuil XapakTep CBOMCTB 3JIEMEHTOB B IIEPUOJE :
YMEHBIIIAETCS

BO3pacTaer

HE U3MEHSETCS

YMEHBIIAETCS, 3aTEM BO3PACTAET

Hemerannuueckuu XapaxkTep CBOMCTB 3JIEMEHTOB B pany
N - P - As - Sb - Bi
YMEHBIIAETCS
BO3pACTAET

HE U3MEHSETCS
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14.
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17.

18.

19.

20.

21.

22.
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24.

YMCHBIIACTCA, 3aTCM BO3PACTACT

Kaxkast mapa u3 aneMeHToB 001a1aeT HauboJiee CXOAHBIMU XUMUYECKUMU
CBOUCTBaMU:

l)Ca,Si 2) Ag ., Ni 3)P,N 4) Ni , P

Ha ocHOBaHuu nosnokeHus 3JI€MEHTA JaHTaHA B NMEPUOJNYECKON CUCTEME
MOJKHO yTBEpXKIaTh, YTO JUIS JIAHTAHOUIOB HanboJiee XapakTepHa CTENCHb
OKHCJICHHUS:
1) +1 2) +2 3) +3 4) +4
OCHOBHBIE CBOMCTBA T'MIPOKCUIOB 3JIEMEHTOB MIEPBOI TPYMIIbI [IABHOM
IOATPYIIIBI C YBEJIIMYEHUEM MTOPSIAKOBOTO HOMEPA AJIEMEHTA:
YMEHBLIAIOTCSA
BO3paCTaroT
HE U3MEHSIOTCS
YMEHBIIAKOTCS, 3aTEM BO3PACTAOT
OnemeHT X o0pa3yeT xjopuz coctaBa XCl,. Hanbonee BepositHas popmy-

Jia €0 OKCHaa.
1) xo, 2) XO0q 3) X,0; 4) x.0,

[TpocTeie BelecTBa KaKuX 3JIEMEHTOB 00J1a/1aI0T HAUOOJBIIUM CXOJCTBOM
(buU3NYECKUX U XUMHUYECKHX CBOMCTB:

1) Li .S 2) Be ,Cl 3)F,Cl 4) Li , F

W3 npuBeneHHbIe HUXKE 3JIEMEHTOB TPETHEro NMepuojia Haubosee IpKo BbI-
paXk€Hbl HEMETAJUIMYECKUE CBOICTBA y aToMa:
1) antomuHus 2) KpeMHU4A 3) cepsl 4) xyopa

W3 mpuBeIeHHBIX HIDKE JIEMEHTOB YETBEPTOIO MepHojia Hanbosee SpKu-
MH METaJJINYECKUMH CBOMCTBAMHU 00J1aaeT:
1) umHK 2) Menb 3) xpoMm 4) xkaaun

Bri0OepuTe U3 mpuBEICHHBIX HAOOPOB MPOCTHIX BEIICCTB IMAphl, KOTOPHIE
OyIyT pearupoBaTh MEKIy cO00¥ HanOoIee NHTEHCUBHO:
1) Bi,Br, 2) FeP, 3) Na,Cl, 4) Aul,

Kakoli u3 nepedrciaeHHbIX JJIEMEHTOB HauboJjee pacipocTpaHeH B MPUPO-
ne:
1) anromMuHMMA 2) TUTaH 3) Bonb(dpam 4) mosu0ieH

Bun opOuTaneit BaleHTHBIX JIEKTPOHOB y UHIUS COBIIAIAET C:

1) Am , Fr 2) Pb , Sn 3) Al , Ga 4) Cu , Ag
MakcuManbHas BaJIEHTHOCTD 6p0Ma B KUCJIOPOAHBIX COCANHCHUAX:

DI 2) 11 )V 4) VII
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26.

27.

28.

29.

30.

1)
2)

3)

1)
2)
3)
5.

Kakoe BemectBo 00Jiee CHIIbHBIA BOCCTAHOBUTEND?

1) Li 2)K 3)Cs 4) Rb
VYKaXuTe METalT ¢ HanOOIBIIMMHU BOCCTAHOBUTEIILHBIMU CBOWCTBAMU:
1) Mg 2) Ba 3) Ca 4) Sr

Kakoe 13 ykazaHHbIX COEITMHEHUI UMeeT HanboJiee KUCIOTHbIE CBOWCTBA B
BOJHOM pacTtBope?

1) HCI 2) H,S 3) PH3 4) HI

Kakoli u3 ykazaHHbBIX THIPOKCHIOB UMeeT aM()OTEpHBIi XxapakTep?

1) Ca(OH), 2) LiOH 3) Cr (OH)3 4) Mg(OH),

VY Kakoro u3 MpHUBEACHHBIX AJIEMEHTOB HAMOOJIbIIAs SHEPTHUS CPOJCTBA K
JIEKTPOHY:

1) S1 2) Al 3) P 4) Mg

VY Kkakoro u3 NMpUBEICHHBIX AJIEMEHTOB HAMMEHbIIIAsi PHEPTUS HOHU3ALINH ?
1) Mg 2) Zn 3) Be 4) Ca

XuMHYecKHe PeaKui ¥ 3aKOHOMEPHOCTH MX MPOTeKAHUS

TepMOXHUMUYECKOE YPAaBHEHUE PpEAKIIMU TOPEHHS YIjiepojia
C+0, =CO, +40224k/[». KakoBa Macca CropeBIEero yriepoaa, €CJIu Ipu
peakuuu Beaeamiochk 167600 kI TeniaoTsi?

1) 500r; 2) 1000 ; 3) 5000 .
Kak 3anumercs BBIPAXCHUEC OJIs1 CKOPOCTH PCAKIHHA 2 4 + B - C -
1) vz kLB 2) v o= K[AI B> 3) V:k[A]Z[B]-

B kakowm cityqae nMeeT MeCTo KaTaTMTUIECKast PeaKITus:

WHTEHCUBHOCTb PEAKIIUU TOPEHHS YTl BO3PACTAET MOCIE €r0 U3Melbye-
HUS;

CKOPOCTh peakiuu ropenus Gocdopa MmoBIIACTCS TPU BHECSHUH €T0 B aT-
MoOc(epy UUCTOr0 KUCIOPOAa ;

CKOPOCTb PEAKIUH PA3JIOKEHHsI IEPOKCUIA BOJIOPOa YBETUUUBACTCS TIPU
BHECEHMHM B HETO oKkcuaa mapranna (IV).

B peakiinoHHO# cucTeMe B paBHOBECHU HAXOIATCS:
2C0,, +0,,, - 2C0,_, +Q YTOOBI CMECTUTL PABHOBECHE PEAK-

2(2) 2(2)
LIUM BIIPaBO, HEOOXOIUMO:
YBCJIIMYUTH KOHIEHTpauuw CO, ;
YBEJIUYUTH JABJICHUE B CUCTEME ;
[IOBBICUTH TEMIIEPATYPY.
Kakol n3 nepeuncneHHpIX HUKE IapaMeTPOB BCEra OCTAETCS HEU3-
MEHHBIM B X0JI€ XUMHUYECKON PEAKIINU:

1)macca; 2) 00BeM; 3) KOHIIEHTpAIIHS.
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KaKaﬂ n3 HpI/IBeI[eHHBIX CXEM OTHOCHUTCA K peaKHI/I}IM COCINHCHUA.
1) xon +na - 2) CaCO, - 3) CaO+H,0 -

B romy6oii pactBop xmopuna meau (II) omyckaroT ounIeHHBIN KeIe3HbIN
I'BO3/Ib, KOTOPBI OBICTPO MOKPBIBAETCS HAJIETOM MEIH, a pacTBOpP MPHOO-
peTaer Ipu 3TOM 3€JIEHOBAaTOe OKpammBaHue. [Ipomcxomsmmi xumuye-
CKMM IIPOLIECC OTHOCHUTCS K PEAKLUU:
1) coenuHeHws; 2) 3aMEIICHHS,; 3) oOmeHa.

K BoccTaHOBHTENSIM OTHOCSTCS:

METaJUJIbl, BOJIOPO, YTIIEPON ;

AKTUBHBIC HEMETAJLIHI ;

AJIEMEHTHI, HAXOSIIMECS B CPEIHEN YaCTU MEPUOJNYECKON CUCTEMBI.

B peakuuu, nporekaromen no cxeme:
Cr,S,+KNO, - K,CrO, + K,SO, + NO OKHUCJIEHUIO IOABEPTAIOTCSA

CIEAYIOIINE IIEMEHTHI:
1) N;S; 2) S;Cr; 3) Cr; N.

ITporecc BoccTaHOBICHUS UMEET MECTO KOT/Aa:

HEWUTpaJabHbIE ATOMBI IPEBPAIIAIOTCS B MTOJIOKUTEIBHO 3apsiKEHHbBIE HOHBI,

MOJIOKUTENIbHBIN 3apsi] HOHA YMEHBIIIAETCS;

OTpHUIIATEIBHBIN 3aps]l MOHA YMEHbIIIACTCS.

Peakums 4, +B,,, — 24B, TPOTEKAET B ra30BOH (haze NPH CTOIKHOBEHUH

2(2)
MoJIeKyJ1. Eciii yABOUTH KOHIIEHTPAIMIO KKIOTO U3 pearupyrommnx Be-
IIECTB, COXPaHss MMPU 3TOM OJIMHAKOBBIMH BCE OCTAJIHHBIC YCIOBHUS B3aUMO-
JEUCTBHS, TO CKOPOCTh PEAKIIUU BO3PACTET:

B 2 paza;

B 4 paza ;

CKOPOCTb PEaKIIMu HEe U3MEHUTCS.

Karanuzarop yckopsieT XMuMHUYECKYIO peakiinio Onarogapsi:

CHIKEHHIO SHEPIUU aKTUBALIHH ;

MOBBIIIEHUIO YHEPTUH AKTUBAIUU ;

YMEHBIIICHHUIO TEMJIOTHl PEaKIIUH.

PaBHOBecue peakunn
Fe, 0, +4CO < 3Fe+4C0, -43,7 k]I’ cMmelaercs BIEBO:

pU MOHM)KEHUH TEMIIEPaTYPHI ;

MIPU MOBBIIICHUH TEMIIEPATYPHI ;

MIPU TOBBIIICHUU JIaBJICHHUSI.

Peakums H,SO, + KOH — ... Ha3bIBAa€TCs pEAKLIUEN:

1) oxucneHus- 2) ruaposn3a; 3) HeWTpanu3aluu.

BOCCTaHOBJICHMUS;

Kaxkas u3 MNPUBCACHHBIX CXCM OTHOCHUTCA K PCAKIIMAM 3aMCIICHUSA:
l)Fe+Cl, - 2)re + Ha - 3) FeCl, + AgNO, -
Kaxkas u3 MNPUBCACHHBIX CXCM OTHOCHUTCA K PCAKIIUAM PA3JIOKCHUA:



17.

18.
1)
2)
3)

19.

20.
1)
2)
3)

21.
1)
2)
3)

4)
22.

1)
2)
3)

4)
23.

24.

1)

2)
3)

)Mg+Cl, - 2)H,Sio, - 3)BaCl, + H,SO, -
Peakuueit, kotopas uuetr 6€3 U3MEHEHUsI CTEIeHed OKUCIICHUS SJIEMEHTOB,
SIBJISIETCA:

HprP+o, - 2)CaO+H,O - 3)Fe+H,SO, -
KoniienTpupoBaHHas a30THasi KUCJIOTA:

SIBJISIETCA BOCCTAHOBUTEJIEM ;

MPOSBIISIET CUJIbHBIE OKUCIUTENIbHBIE CBOICTBA ;

PacTBOPSIET 30JI0TO U TIJIATHHY.

B peakuuu Zn + HZSO4( . — .... BOCCTaHaBJIUBACTCA.
pazo)

1) Bomopon; 2) cepa; 3) LIMHK.

K oxuciutensiM oTHOCSTCS:

METaJTbI, BOJIOPOJI, YTJICPOI;

COCAMHCHUA, COACPIKAIINC 3JICMCHTLI B OTPHUIATCIIbHBIX CTCIICHAX
OKUCJICHUS,

COCAMHCHUA, COACPKAINEC 3JICMCHTEI B BBICHINX ITOJIOKUTCIIBHBIX CTCIICHAX
OKHUCJICHUA.

PeaKHI/IH, JUJIA KOTOpOﬁ IMMOBBIICHUC OABJICHUS CMCIIACT PABHOBCCHUC BJICBO,-
3TO:

ZI'(T) + 2C12(r) <—>ZI‘C14(F)

2NH3(F)+ SO3(I‘) + HQO(r)H (NH4)QS O4(F)
IONO(F) + P4(r) <« SNQ(F) + P4OIO ®

2C02(r)<—> 2C0(r) +02(r)

PaBHOBecue peakiuu

4FeS; (1) + 11 Oa(r)«> 8SOyry + 2Fe,03(T) * Q cMecTuTCs BIpaBo:
IIPU NOBBILIEHUU KOHUEHTpauu SO,

IIpU JONOJHUTEIBHOM BBeJleHUH Fe, O3

MIPU NOBBIIIEHUH JABICHUS

MpU JOMOJHUTEIILHOM BBeJleHUH FeS,
CkopocTh peakiiuu yBEJIMUMBAETCA B 2 pa3a MpH MOBBIIIEHUUA TEMIIepa-
Typsl Ha 10°C. CrnenoBartesibHO, PU NOBBIIEHUHU TeMrepaTypbl oT 80°C
10 120°C ckopoCTh peakiiuy YBEJIUUUTCS:

1) B2 paza 2) B 8 pa3 3) B 12 pa3 4) B 16 pa3
Peakiusi, B KOTOpO#l MOBBIIIEHHUE 1aBJICHUS BBI30BET CMEILIEHUE PABHOBECHS
BIIPaBO, 3TO:

Hz(r) + Iz(r) <—>2HI(r)

SCIQOZ(r)H SOZ(r)"‘ CIZ(T)
2FGO(T)+ COz(r) <—>F6203(T) + Co(r)
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V(T)+ 2C12(r)<—>VC14()1<)
PCaKHI/I}I, HJIA KOTOpOﬁ IMOBBIICHNEC JABJICHHUA CMCIIACT PaBHOBCCHUC BIIPABO,
9TO:
C(T) + COQ(I—) = 2CO(F)
2NF3(r) +3H2(r) :6HF(F) +N2(r)
2NO(r) + Oz(r) = 2N02(r)
CH4(F) +4S(T):CSQ(1-) +2HZS(1-)
Peakuusi, B KOTOpOM NOBBIIIEHNUE JABJIEHUS U TOHM>KEHHE TEMIIEPATyPhl BbI-

30BYT CMEIICHUE PABHOBECHS B OJTHY CTOPOHY,- 3TO:
3F€S(T) + 4H20(F) HFeIIFCQIIIO4(T) +3H28(r) + Hz(r) - Q

CO(r) + H,O(r) «>Hy(r) + COyp) +Q
NiO(T) + Ha(r) <>Ni(1) + H:O1r) - Q

CO(r) + 3H2(r) <—>CH4(F) + HQO(r) + Q
PaBHOBecue peakiuu
8S (1) + 16HI(r) «>8Ix(r) + 8H,S(T)- Q cMecTuTCA BIIpaBo OpH :
MMOHWKEHUHU KOoHILeHTpauuu HI
MMOHWKEHUH J1aBJICHUS
MMOHM>KEHUH TEMIIEPATYPbI
NOHM)XEHUU KOHIeHTpanuu H,S
Peaknus nporekaeT no ypaBHEHUIO:
Fe,0, +4CO = 3Fe+4CO0, -43,7 x]JIx
BripaxkeHne CKopoCTH NPSIMON PEAKIIMU UMEET BUJL:
v = k[Fe,0,]*[CO]*
v =k[CO]"
v=k[Fe]*[CO,]*
v =k[CO,]*
[Ipu noBeIIeHUH TeMIIEpaTypbl Ha Kaxbie 10 °C cKkOpoCTh peakuuu
YBEJIMYUBACTCS B:

1) 20-40 pa3 2)2-4 paza 3) 200-400 paz 4)He MeHsieTCs
MuHuManbHast SHEPTHs MOJIEKYJI, HEOOX0uMast JJIsl IPOTEKAHUS PEeaKITUH,
Ha3bIBACTCS:

TEIUIOBBIM 3P peKToM
DHEPrueu aKTUBALIUU
sHeprueit ['mboca

AucnepcHbie cuctembl. PacTBOpbI.

K ra3o00pa3HbIM JHCIIEPCHBIM CHCTEMaM OTHOCUTCA aTtMochepHbIii TymaH. TymaH
IpeCTaBisieT U3 cels pacmpenesieHue MelbYaliuX YacTull:

TBEPJOTO BEUIECTBA B rase;

rasa B rase;

KHUJIKOCTH B rase;
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KUAKOCTH B XHJKOCTH

CycneH3usMU Ha3bIBAIOTCS TAKUE TUCIIEPCHBIE CHCTEMBI, B KOTOPBIX:
razoo0pasHble 4acTHUIBl pacHpeesieHbl B )KUJIKOCTHU

KHUIKOCTH pa3ipobieHa B Jpyroid He pacTBOPAIOIIEH €€ XKHUIKOCTH;
razoo0pa3Hble 4YacTHUIIBl paclpeqesieHbl B ra3e

TBEPJbIC YaCTHUIBI paCIpeaeIeHBl B )KHUIKOCTH.

OMYyIbCUSIMU HA3bIBAIOTCS JIUCIIEPCHBIE CUCTEMBI, B KOTOPBIX:
raz3oo0pa3Hbie YaCTHUIIBI paCpeEJICHBl B )KHIKOCTH;
ra3000pa3HbIe YaCTHUIIBI pacTIpeieNiCHBI B ra3e;
OJIHA XHUJAKOCTh pa3apoOyieHa B IPYroi HEe pacTBOPAIOMEH €€ KUIKOCTH;
TBEpAble YAaCTUIIBl paCIpEaAEICHbl B ) KUJKOCTH.

B ucTHHHBIX pacTBOpax pa3Mep pacTBOPEHHBIX YaCTHUI[ KolebmeTcs
npexenax:

1) 1-10cm 2) menbme 100HM 3) 6oapme 100 M
KomnoumueiMu pacTBOpaMu HAa3bIBAIOTCS TaKWE JUCIEPCHBIE CHUCTEMBI, B KOTOPBIX
PacTBOPEHHOE BEIIECTBO Pa3ApoOIEHO J0:
aTOMOB
MOJIEKYJI
arperaTtoB U3 HECKOJBKHX MOJICKYJI

B 1aGopaTopHBIX yCIOBUSIX pAcTBOPUTENb MOXXHO OTIEIUTH OT PAcTBOPEHHOIO
BEIIECTBA:

NEeKaHTalluel;

NEPETOHKOM;

buIbTpOBAHUEM;

OTCTAaWBAHUEM.

Caxap B BoJE:

XOpOIIO PacTBOPHM,;
MaJopacTBOPUM;
NPAKTUYECKH HEPACTBOPHUM.

I[ToBapeHHas coJib B BOJE:
XOpOIIO pacTBOPUMA;
MaJopacTBOpUMA;
NpaKTUYECKU HEpacTBOpHUMA.

Xnopuna cepebpa B Boje:
XOpOIIO PaCTBOPUM;
MajJopacTBOPUM;
HPaKTHYECKH HEPACTBOPUM.

I'unc B BOgE:

XOpOIIO PacTBOPUM;
MaJopacTBOPHUM;
NPAKTUYECKU HEPACTBOPUM.

MenHbIi Kyriopoc B BOAE:
XOpOoUIoO pacTBOPUM;
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MaJIOpaCTBOPUM;
NpaKTUYECKH HEPACTBOPUM.

[Ipu pacTBOpeHMHM B BOJI€ TBEPIOTO BEIIECTBA C IOBBIMICHUEM TEMIIEPATYPhl €ro
PacTBOPUMOCTb, KaK MPaBUJIIO:
1) ymensmaercs; 2) yBEIMYHUBAETCH; 3) He MeHsICeTCH.

Ha pactBopumocts CO, B BOi€ HE BIIUSCT:

JaBJICHUE;
TeMmeparypa;

CKOPOCTH NPONMYCKaHUS TOKA ra3a;
XUMHUYECKOE B3aUMOJICHCTBHE Ta3a ¢ BOMOM.

PacTBOPUMOCTD BEIIECTB B PANY 4oc1 - aesr - gl

yBEJINYUBAECTCH;

yMEeHbIIaeTCH;

HE M3MEHSICTCS;

yBEJIUUYHUBAETCS, 3aTEM yYMEHbIIAETCH.

B naGopaTopum B XHUMHYECKOM CTakKaHe Ha IIJIAMEHHM Ta30BOW TOPEIKH
HarpeBaeTcs BojJa. Temneparypa KUINEHUS )XKUJIKOCTHU MOBBICUTCS, €CIIHU:
HaKpbITh CTAKaH C BOJOW KPBIIIKOM;

YBEJIUUYUTH MJIaMs ra30BOU TOPEJIKH;

YMEHBIIHUTH MJIaMs Ta30BOU TOPEIKH;

n00aBUTHh MOBAPEHHOW COJIM B BONY.

PacTtBOop k¢ OCTaBUIM B CKIsiHKE. Uepe3 HECKOJIbKO HEeJelb B CKISHKE 00paso-
Bajcs ocagok. PacTBop Hax ocagKkoM SIBJISIETCS:

pa30aBICHHBIM;

HACBHIIEHHBIM;

MEePECHIEHHBIM;

HEHACBHIIEHHBIM.

Macca (1) naon , copepkamasics B 500 mi 0,60 M pactBopa, paBHa:

1 12; 2) 24 3) 66; 4) 130.
Yucno monent xor B 250 M1 0,2 M pactBOpa ruipokcua Kajius paBHO:
1) 0,050 2) 0,045; 3) 0,250 4) 0,500.

3uMolt BO BpeMs rojojena oONeAeHENy0 JOPOTy MOCHINAIT noey MM Ca(, mpu 3TOM

JIEJ TaeT. DTO OOBICHIETCSA TEM, YTO:
oOpa3zyeTrcs pacTBOp, TEMIIEpaTypa 3aMep3aHUs KOTOPOTO BBIIIE, YEM Y PACTBOPHUTEIIS;
o0pa3yercs pacTBOp, TEMIIEpaTypa 3aMep3aHus KOTOPOTO HIKE, YeM y PACTBOPHUTEIIS;
MPOUCXOIUT, BbIACIICHUE TETJIOTHI;
MMPOUCXOAUT IMOITIOIICHUC TCIIJIOTHI.
Kaxkoe 13 BbICKa3bIBaHUN 0 MOPCKOM BOJIE SABJISIETCSI HEBEPHBIM:
MOpCKasi BOJa KUIHUT MpH OoJiee BEICOKOH TeMIepaType, YeM YnCcTasi BOJIa;
3aMep3IIasi MOpCKasi BOJia pacIijiaBisieTcsl pu Oosiee HU3KOW TeMIeparype, 4eM YHCThIi
aexn;
TEeMIepaTypa KUIEHUs MOPCKOM BOJIbI MOBBIIIAETCS TI0 MEPE €€ UCTIapeHus;
IIJIOTHOCTH MOpCKOﬁ BOJBI paBHA IMJIIOTHOCTU qUCTOU BOJHbI.

Uemy paBHa KOHLEHTpauus (MOJb/J1) pacTBopa, cofepxaiuero 4,0 r ruapokcua HaTpus
B 2 J1 pacTBOpaA:

1) 1,0; 2) 2,0; 3) 0,10 4) 0,05.
B xon6e o6bremom 200 M1 HAXOAWTCS pacTBOP HUTPATA HATPHsI, KOHIIEHTPAIUs KOTOPOTO
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paBHa 0,1 Moub/n. Kakoit KoHIIEHTpaIuu (MOJIb/1) OyIeT pacTBOpP, €CIIU U3 KOJOHI C
MOMOIUIbIO TUMETKH OTAUTH 50 MII:

1) 0,2 2) 0,1 3) 0,075 4) 0,025
Yemy paBHa MoOJIsIpHAs KOHIIGHTpAIlMsS pacTBOpa (MOJIB/J), MOTYyYEHHOTO pa30aBICHUEM
250 ma 3 M pactBopa 10 1 i

1) 0,75 2) 1,2 3) 3,0 4) 7.5
KonuuecTBeHHO pacTBOPUMOCTD CBSI3aHA C TOHSTUEM
CTEMEeHH JUCCOLUALUN
MacCOBOH J0JIN
KOHCTaHTBI CKOPOCTH
KOHCTaHTBI PABHOBECHS
Jly1s GoNbIIMHCTBA TBEPABIX TEJ PACTBOPUMOCTD B BOJIE YBEIMUMUBAETCS C:
U3MeHeHueM ypoBHs pH;

MOBBILICHUEM JIaBJICHMUS;

MOBBIIICHHUEM TEMIIEPATYPHI;

MOHM)KEHUEM JIaBJICHUS

OcMoc HampaBiieH B CTOPOHY pacTBOpa:

C paBHOU KOHIICHTPAILIUEH;

C MEHBIIUM OCMOTHYECKUM JaBICHUEM;

C MEHbIIEH KOHIIEHTpAaIUEH;

¢ OonpIIel KOHLIEHTPAIHEH.

JlaBneHue BAUSET Ha PACTBOPUMOCTB:

aM(OTEPHBIX BEILECTB;

ra3000pa3HBIX BEIIECTB;

KUJIKUX BEILECTB;

TBEP/bIX BEIIECTB.

SIBieHMEM 0CMOCa Ha3bIBACTCS:

OJTHOCTOPOHHSIS TU(dy3Us pAaCTBOPHUTEIIS Yepe3 MOJTYITPOHUIIAEMYIO MEMOPaHY;
MpoILIeCC MOTJIONIEHUSI OJIHOTO BEILIECTBA JIPYTUM;

CaMOIIPOU3BOJIbHBII Mpoliece IepeMeNIeHHs BelleCTBa, MPUBOASIINN K BHIPABHUBAHHUIO
€ro KOHILICHTPALIUH;

cBOOOHOE OceZlaHKe YacTHI] B BI3KOU cpefie Mo/ 1eHCTBUEM TPaBUTAILIMIOHHOTO MOJIS.

['pyOonucnepcHbIE CUCTEMBI - 3TO CUCTEMBI:
YaCTHUI[bl PACTBOPEHHOTO BELIECTBA OOHAPYKUBAIOTCS TOJIBKO MO YABTPAMUKPOCKOIIOM;
YacTULIBI HE 0OHAPYKUBAIOTCSI BCEMU U3BECTHBIMU METOJAMH;
YaCTHILIBI BEIIECTBA MOKHO 3aMETUTh HEBOOPYKEHHBIM IJ1a30M U I10JI MUKPOCKOIIOM
[Tpumepom 3MyInbCUU SBISETCS:

BOJIA;

pacTBOp SIMYHOTO OeNKa B BOJE;

PacTUTEIBHOE MACJIO B BOJE

PacTBOpbI 2/1eKTPOIUTOB. Teopus 3JEeKTPOJUTHYECCKOU TUCCOMATUM

CKONBKO CTyIEeHEe! AUCCOLUAK XapaKTEPHO Ul pacTBOpa cepHoil kucinorel H,S0,:

1 2) 2 3) 2 4) 4
CKOJIBKO HOHOB 00pa3yeTcs MpHu JUCCOIHMAIIIHN OJTHON MOJIeKyJIbl opTodochopHoit
KucnotTel H, PO, :

1) 2 2) 3 3) 5 4) 6
B pactBope o6beMom 1 11, conepxkamem 0,15 mons Mg (NO,),, cyMMapHoe

qncno Moseit nonoB Mg>*uNO,  paBHO:
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1) 0,15 2) 0,3 3) 0,45 4) 0,6
Kaxkas mapa mOHOB ydyacTByeT B XMMUUYECKON peakluy NPU NPUIUBAHUHU
pactBopa AgNO, K pacTBOPY xci

1) K*,Ag"” 2) K*,Cl™ 3) K',NOS 4) Ag*,Cl”
[Ipu nuccoumanuu 1 MOJIb COMM MO Mepe YBEIWUYEHHUS 4YHUCIa MOJEH HOHOB
COEJMHEHHUS PACIOJIOKATCS B CIACAYIOUIEM NOPSIKE:

Fe(NO,),,FeCl,,Fe,(S0,),
Fe(NO,),,Fe,(S0O,),,FeCl,
FeCl,,Fe(NO,),,Fe,(S0,),

N3 peakuuii, mepeuncaieHHbIX HUXKE, IPAKTUUECKH A0 KOHIIA UIET:
Na,SO, +KCI -

Cr(NO,), + Na,SO, —

NaNO, + KOH

Na,SO, + BaCl, -

Yemy paBHA KOHIIEHTpanus (MoJjb/i1) noHOB Bojgopoaa [H'] B 0,01 M pactBope
Hc TIPU TTOJHOUW €€ NUCCOUMALUH:

1) 0,01 2) 0,02 3) 0,03 4) 0,04
PacTBOp a30THOM KMCIOTHI MOJHOCTHIO HOHU3UPOBAH B Bojae. UeMy paBHO
3nauenue pH 0,01 M pactBopa HNQ:

1) 1 2) 10 3) 2 4) 12
Uemy pasen pH 0,01 M pactBopa rugpokcuia Kaaus:
1) 0,01 2) 10 3) 2 4) 12

PacTBOp, KOTOpHII MpakTUYECKU HE U3MEHsAET 3HaueHue pH npu nobaBieHuu
HCMY HC3HAUYHUTCJIbHBIX KOJIUYCCTB KHUCJIOTHI UJIKM OCHOBAHUA, HA3bIBACTCA:

1) xucapim HEUTpalbHBIM 3) MET0YHBIM oydepHBIM.
Haubonee cuiapHOM KUCTOTON U3 NPUBEICHHBIX HUXKE SIBISICTC:

1) H,CO, 2) H,PO, 3) H,SO, 4) H,SO,
Haubounee cnaboit kucioToi ABaseTcs:
1) ogHOBaTas; 2) ¢pocdopnas; 3)yronpHas; 4) cepHucras

Ecnu B pacTBOpe yBeIMUMBaeTCs KOHIIEHTPAIIMSI HOHOB BOJIOPOA, TO:
KOHIICHTPALUs HOHOB THIPOKCHIA PACTET;

yuciaeHHoe 3HaueHue pH pacTBopa ymeHbImaeTcs;

pacTBOP CTAHOBHUTCS MEHEE KHUCIBIM;

yuciaeHHoe 3HaueHue pH pactBopa pacTer.

DJIEKTPOJIMTUYECKON TUCCOLMAIIMN HE MOJIBEPTatOTCs:
COCAUHCHNUS C HOHHBIMU CBA3SIMU,

COCIMHEHUS C KOBAJCHTHBIMU MOJSAPHBIMHU CBI3IMH;
COCOIMHCHUA C KOBAJCHTHBIMHU HGHOHHpHBIMI/I CBJiA3sIMMU.

CokpalmleHHOMY HMOHHOMY YypaBHeHHIO H'+OH - H,0OMOXeT coO-
OTBETCTBOBATH CICAYIOIIAS PEAKIUSA B MOJICKYJIAPHOM BHUJIE:

NaOH + HNO, — NaNO, + H,O

Cu(OH), +H,50, - CuSO, +2H,0

Ba(OH), +2HNO, — Ba(NO,), +2H,0
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Kakas u3 npuBeJIeHHBIX HIDKE peakiuii oopaTuma:

Cu(NO,), +H,50, -
H,50, + NaOH -
FeSO, + Na, PO, -

B pacTBOpe yKCyCHOW KHCIIOTHI JJAKMYC NMMPHOOpETaeT OKPaCKY:
1)  cunuit 2)  KenTsli 3) KpacHBIl buoneToBBIN

Mo03KHO MPUTOTOBUTH PACTBOP, COACPIKAIIUI OJTHOBPEMEHHO CJIEIYIOLINE NOHBI:

1) ClI™,80} ,Ca** ,Mg** 2) NO;,PO; ,Fe’*,Cr** 3) CI”,NO;,Mn>" Ni**
J1iss 0OHapyXEHUS HOHOB ¢, :+ MOXHO HUCIOJIB30BaTh PACTBOD:
XJIOpHJIa aMMOHHUS;
HUTpaTa aJJFOMUHUA;
OpomMuaa aMMOHWUS;
cynbpuma Kanus
B 21 pactBopa a3oTHO#M KHCIOTHI, uMmeromero pH=2, conepxkurcs MOJIb a30T-
HOM KHCIOTHI,

1) 0,5 2) 1 3) 0,02 4) 2

B pactBope o0bemom 1 11, comepxameM 0,1 monb FeCl, CcyMMapHOE 4HMCIO MOJEH

HOHOB f, **,¢ - PABHO:
1) 0,4 2) 0,2 3) 0,6 4) 0,1
dopmyna peareHTa, MCIOJb3yEMOTO JJ51 KAUECTBEHHOTO ONpEACICHUS
XJOPUJ-UOHOB ¢ - B pacTBOpE, UMEET BUJ ...
D) au 2) Ag,PO, 3) AgNO, 4) AgS
Yemy paBHa KOHIIEHTpalLMsl HOHOB Bojopoaa B 1 M pacTBope COJsIHOM KHCIIOTHI, €C-
JIM CTEII€Hb AMCCOLMaIlun o =90%:
1) 1 mons/n 2) 0,1 monns/n 3) 0,9 monb/n 4) 9monb/n
OTHoIIIEHUE YUCITa MOJIEKYIT, TUCCOIUUPYIOIIUX HA UOHBI, K O0IIEMY YHCITY MOJIEKYI
Ha3bIBACTCS:
KOHCTAHTOHN AJUCCOLUAIUU;
KO3 pHUIHEeHTOM AUCCOIUAINY;
CTCNCHBIO JUCCOIUAIUH;
ImokKazaTejieM AUCCOIHalnuu
Uemy paBHaA KOHIIEHTpalUsi MOHOB oy - B PACTBOpPE, B KOTOPOM KOHIICHTpalMs

MOHOB Bojopoa pasHa 107! Mons/n :
1) 10" mons/n ; 2) 103 mons/m; 3) 10-% mons/n1 .

Ocamok BBINazeT MPH CMEIIMBAHUH PACTBOPOB BEIECTB:
KapOoHaTa HAaTPUsl ¥ TUIPOKCHUA KATTBLIUS

HHTpaTa AJTFOMUHHS U CEPHON KUCIIOTHI

cynb(ara Kaaus U HUTpara Meiu

Kakast peakuus oOMeHa UET ¢ BbIIECICHUEM ra3a:
CaCl, + Na,CO, -

MgCO, + HNO, —
K,CO, + H,Si0, -

Uemy paBHaA KOHIIEHTpAIUsl HOHOB y * B PacTBOPE, B KOTOPOM KOHIUEHTPALUS
HUOHOB oy - paBHa 0,01 Monw/i :
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1) 0 " 2) 10 7’ 3) 10

Jns ypaBHeHus peakuuun FeCl, + H,S — COKpallleHHOE MOHHOE ypaBHEHHE 3allu-

IETCs B BUIC:

Fe *' + §7* L FeS

Fe’* +H,S - Fe* +2H" +S§*
Fe** +H,S — FeS +2H"

K HEBJICKTPOJIUTaM OTHOCHUTCS COJIb:

1) CuSo, 2) FesS 3) NaNO, 4) Cu(NO,),
JlakMyc oKpamuBaeTcs B KPaCHBIM LIBET B pacTBOpE:
1) ykcyca; 2) MOBapeHHOU 3) conml; 4) caxapa.
COJIH;
UYewM BblIIE KOHCTAaHTA JUCCOLMALIAN, TEM JJIEKTPOJINT:
ciabee
CHJIbHEE

KOHCTaHTa JUCCOLMAIIMYU HE CB3aHa C CUJION DJIEKTPOJINTA
pH pactBopa paBen 8. KoHueHTpauus HOHOB o4 - B pacTBOpPE paBHa
(Monp/m):
1) 10 " 2) 10 ~° 3) 10 °? 4) 10 7’
K peakmusm HOHHOTO OOMEHA OTHOCUTCS PEaKIIMA:
AgNO, + NaCl - NaNO, + AgCl
FeCl, +Cl, - FeCl,
CuO+H, - Cut+H,O
JlaM1iouka 3aropurcsi, €Ciau 3JIE€KTPOAbI IOMECTUTH B
BOJIHBIM pacTBOp caxapa
pa30aBlIEHHYIO YKCYCHYIO KUCIIOTY
KPHUCTAJLI [IOBAPEHHOU COJIN
JUCTUJIMPOBAHHYIO BOLY
B pactBope o6bemom 1 1, cogepxkamem 0,1 mons CuSO,, cymmapHOe

quciao Moied noHoB Cu’*,SO;” paBHO:

1) 0,4 2) 0,3 3) 0,2 4) 0,1
OnHOBpPEMEHHO MOTYT HaXOAUTHCS B paCTBOPE BelecTBa Habopa:

1) KOH,PH, 2) KOH,BaCl, 3) H,50,,BaCl, 4) KCl,AgNO,
CoxkpalleHHOMY HOHHOMY YPaBHEHHIO p, :* + s - _ pps MOXKET COOTBETCTBOBATH

CJIENYIOLLAst pEeaKIusa B MOJIEKYJISIPHOM BHJIE:

PbClL, + Na,S — PbS +2NaCl

Pb(NO,), + Na,S — PbS +2NaNO,

Pb(NO,), + H,S - PbS +2HNO,

Peaknust oOMeHa HeT 10 KOHIIA, eCITH:

HCXOOHBIC BCUICCTBA B3ATHI B KOJIMYCCTBAX, TPOMOPIUOHAIBHBIX UX
CTEXHOMETPHUYECKUM OTHOLICHUSM

ecan 0oJiee aKTUBHBIN 3JIEMEHT BBITECHUT MEHEE aKTUBHBIN U3 €r0 COCAMHCHUA,
€CJIM B pe3yibTaTe peakluu o0pa3zyeTcs 0cajaoK, ra3 UiH MOJIEKyna
c1aboro >JEKTPOIUTA.

[Tocne morommenus XJI0pOBOAOPOIa BOJOW METHUIIOBBIN OpaHKeBBIN MprodpeTaeT
OKpacky:
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1) xentoiid 2) opaH>KeBBbIii 3) po30BbIii
Cwmemanu pasasie 00bembl 0,003 M pactBopa ue 1 0,001 M pactBopa weon
pH pacTBopa nocne cMemnuBaHus CTajl paBeH:

1) 2 2) 3 3) 4 4) 7
PacTBOp, B kKOTOpOM 3HaueHue pH npakTudyecku He U3MEHSIETCS IPHU
n00aBJIeHUM HEOOJBIIMX KOJIUYECTB KUCIOTH UM OCHOBAHHUA,
Ha3bplBaeTcH ...
allpOTOHHBIM
IPOTOJIUTUYECKUM
HecolieoOpasyromeM
0ydepHBIM

Hus ypaBHenus peakuun CuSO, + NaOH — COKpaleHHOE HOHHOE ypaBHEHHE 3allH-

LIETCS B BUJIE:

Cu’" +20H~ - Cu(OH),

CuSO, +20H~ - Cu(OH), +S0;"

SO;” +2Na* - Na,SO,

[Ipu HarpeBaHuM pacTBOpa YKCYCHOW KUCJIOTHI CTENEHb AUCCOLMALIMN:

1) HE MEHSETCS 2) YMEHbBIIAETCS 3) yBenuuuBaercs
bonpmee konmuyecTBO (B MOJSIX) MOHOB 0OOpa3yeTcs mpu pacTBOpeHHH 1
MOJIb

caxapa

cynbpara xene3a(lll)

XJIOpHUJa aJTFOMUHUS
YKCYCHOM KHUCJIOTBI
Peakmus oOMeHa uaeT 10 KOHIIa, eciu:

HCXOJHBbIE BEHIECTBA B3AThl B KOJMYECTBAX, MPOMOPIUOHATIBHBIX UX CTEXMOMETPHU-
YECKUM OTHOUIEHHUSM ;

ecnu 0oJiee aKTUBHBIN 3JIEMEHT BHITECHUT MEHEE aKTUBHBIN U3 €0 COCIUHCHHS;
€ClIi B pe3yJbTaTe peakiuu oOpa3yeTrcsi 0CaZoK, ra3 Wil MOJIEKyJa caboro 31eKTpo-
JuTAa.

HE IPOUCXOAUT BUJIUMBIX U3MEHEHU.

B kakoM pacTBope COepKUTCS MEHBIIIE HOHOB NH; :
B 0,1 M pactBope NH,OH ;

B0,1 M pactBope (NH,), SO,

B 0,1 M pactBope NH ,Cl;

B0,2 M pactBope (NH,), SO, .

pH B pactBope ruapokcuna Hatpus ¢ koHueHtpauued 0,1 Moib/i, eciim cuuTaTh €ro
JUCCOIUAIMIO TTOJTHOM, paBEH:

1) 13 2) 7 3) 10 4) 1
HNonHoe npousseneHne BOAbI PaBHO:

1) 0 ~" 2) 10 ""° 3) 0 "

Bonbuiee konmuuecTBO (B MOJISIX) MOHOB oOpa3yeTcs INpU pacTBOpeHUH 1
MOJIb:
IIOBApPEHHOMN COJH
cynbdara xenesa(lll)
XJI0pHUJa aTIOMHHHUS
CEpPHOM KUCIOTHI
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I'mapouus coneit
[Ileno4yHOI pacTBOP MOJYYAIOT IPU PACTBOPEHUHU B BOJE:

1) Na,SO, 2) Na,SO, 3) Fe,(S0O,),
Kucinblil pacTBOp MOIy4aroT IpU paCTBOPEHUH B BOJE:
1) CrCi 2) Cag 3) NaNO,
HelitpansHblil pacTBOp MOydaroT MPU PAaCTBOPEHUH B BOJIE:
1) KNQ 2) MnCl, 3) Ba(NO,),
W3 npuBeeHHBIX HUXKE COJIEH 10 KATUOHY THAPOJIUN3YETCS:
1) CH,COOK 2) ZnCJ 3) Ca(NO,),
W3 npuBeACHHBIX HUXKE COJIEH IT0 AHHOHY THIPOJIU3YETCS:
1) KNQ 2) CuSO, 3) Na,SO,

W3 npuBeeHHBIX HUKE COJICH TUAPOIU3YETCS OJTHOBPEMEHHO 0 KaTHOHY U aHU-
OHY:

1) NH,CI 2) CH,COONH , 3) CH,COONa
JloGaBneHNe KaKoTro BEIecTBa K BOJIe MPUBEIET K Bo3pacTaHuio ee pH cBeimie
7:

1) Na,CO, 2) waci 3) AlCi
BoccraHoBHTE JI€BYIO YacTh YPaBHEHHS PEAKIMH 110 U3BECTHBIM IPOIYKTaM M-
POITHBA:  cevevevieveereeeeeeeeeeeeeeereanans — Fe(OH), +H"

Fe* +2HOH o Fe(OH), +H"

FeOH” + HOH « Fe(OH), +H"

Fe’" +OH™ + HOH « Fe(OH); +H"

UToOBbl OCnabuTh WM TPEKPATUTh THUIAPOJIN3 pacTBopa xjopuaa xeneza (III),
HEO0OXO0UMO JI00aBUTh HEMHOT'O:

COJITHOM KHUCJIOTEI ;

TUAPOKCUIA KaIHS ;

XJIOpHJIa HATPUSL.

YroOsl 0cnabuTh WM NPEKpaTUTh TUAPOJIU3 pacTBOpa aleraTa HaTpus, HEOO-
XOJMMO 100aBUTh HEMHOTO:

COJISTHOM KMCJIOTHI

TUAPOKCH/IA HATPHS ;

XJIOpUAa HATpUS.

W3 npuBeIeHHBIX HUXKE COJIEN THAPOIN3Y HE MOABEPTatoTCs:

1) CuSO, 2) Fes 3) NaNO,
I'unpomus ALS, npoTekaer:
1) obparumo ; 2) HeobpaTHMO ; 3) crymneHyaro.

ITpu cMemmBaHuM pacTBOPOB XJIOPHU/A ATIOMUHUSA U KapOoHaTa HATpHs UAET:
peaxiys HOHHOro oOMeHa ¢ oOpaszoBanueM Al, (CO,),uNaCl

OKHUCIIUTCIIbHO-BOCCTAHOBUTCJIbHAA peaKI_[I/IH ;
B3aMMHOE YCWJICHHE PEaKIMi THIPOJIHM3a, MPUBOJANICe K 00Opa30BaHUIO OCAJIKA
AI(OH),,H,CO,

B 00pruHBIX ycnmoBusX a7 pocdaTa HATPUS YUCIIO CTYNEHEH THApPOH3a paBHo:
1 2) 2 3) 3
I'uaponus conel ycunmBaercs:

IIpU [IOHMYKEHUU TEMIIEPATYPHI ;

Ipru YMCHBIICHUH KOHICHTPALUN COJIH ;



3)

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

1)
2)

IIpH IIOHU>KCHHUU OaBJICHUA.

Jlakmyc okpammBaercs B pactsope A/CLB 1BET:

1) cunmi 2) (¢duoneTOBHBIN 3) KpacHbIU
®enondranenn okpammusaercs B pactBope K,CO, B LBET:

1) ManuHOBBIM 2) OecuBETHBIN 3) cunHui

MeTunoBbIi OpaHKeBbIHM OKpamuBaeTcs B pactBope NaNO, B LBET:

1)  xpacHblit 2)  KenThIA 3) opaHKeBbIit
Jlakmyc okpammBaercs B pactsope MnSO, B IIBET:

1) cunmit 2) (¢uoneToBbIit 3) KpacHbIi
denondranent okpammsaercs B pactsope Cr(NO, ), B 1IBeT:
1) ManuHOBBIN 2) OecuBETHBIN 3) cunHui
Peaxims cpenpl B pactBope comt Na, SO, :

1) kucnas 2) memodHas 3) HeWTpaibHas
Peaxims cpenpl B pactBope com FeCl:

1) xucnas 2) 1ieno4Has 3) HelTpanbHas
Peaxums cpenpl B pactsope comn Na, SO, :

1) kucnas 2) memodHas 3) HeWTpaibHas
Peaxiws cpenpl B pactBope comi CH ,COOK

1) xucnas 2) 1ieno4Has 3) HelTpanbHas
Peaxis cpenpl B pactBope comt CoCj

1) kucnas 2) memodHas 3) HeWTpaibHas
Peakuus cpenpl B pactsope comu CuCy

1) xucnas 2) 1ieno4Has 3) HelTpanbHas
Jlakmyc okparmBaercs B pactsope NiS( B LBET:

1) cunmit 2) (¢uoneToBbIi 3) KpacHbIi
Merunoparxk okpaimbaercs B pactsope K,CO, B IBET:

1)  KpacHsbIit 2)  KenThId 3) opaHKeBbIii
Jlakmyc okpammBaercs B pactBope K,CO, B IIBET:

1) cunmit 2) (¢uoneToBbIit 3) KpacHbIi
Jlakmyc okpammBaercs B pactBope CuC] B LBET:

1) cunwmii 2) ¢uoneToBbIi 3) KpacHbIi

OKHCIUTETbHO-BOCCTAHOBUTEIbHDbIE peaKHHI’I
Kakoe u3 YKa3aHHBIX BCIICCTB MOXKCT OBITh OKHCIIUTEIIEM U BOCCTAHOBUTEIEM?

NaSOs3 H».S K>Cr07 KMnO4
Kakoe 13 yka3aHHBIX BEIIECTB MOXET OBITh TOJIBKO OKHUCITHTEIEM?
K>S KoCrO7 KNO; KI

Kaxkoe COCIUHCHUCEC SABIIACTCA Hanobosee CHIILHBIM OKHCIUTEIEM?

Mn;03 Mn,07 MnO> MnO
B kakoit u3 peaxiuii oopasyercst MnO2?

KMnO4 + Na;S0O3 + H, O —
KMnO4 + NaxSO3 + NaOH —
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KMnO4 + NaSOs3 + H>SO4 —

KoMnOs4 + Cl, —

Kakoe u3 yka3aHHBIX BEUIECTB SIBISIETCS TOJLKO BOCCTAHOBUTEIEM?

1) KBr 2) NaxSO3 3) NaMnOg 4) KoMnOg4

Peakuuent, koropast HIE€T ¢ U3MEHEHUEM CTENIEHEW OKUCIIEHUSI DJIEMEHTOB, SIBJISIETCS:
MnO; + 4HCI1 = MnCl; + Cl> + 2H20

NaCl + H,SO4 = NaHSO4 + H2O

SO, + H,O = H,SO3

NaxO + SO3 = NaSOq4

[IpoTekanue peakuuu IUCIPONOPLUUOHUPOBAHUS COMTPOBOKIAAETCSA YBEIMUCHUEM U
YMEHBIIEHUEM CTEIIEHU OKHCIIEHHUSI aTOMOB OJIHOTO U TOTO ke 3JieMeHTa. K HuM Helnb3s
OTHECTHU PEAKIHUIO:

2NO», + H,O = HNO3 + HNO»

Cl> + H,O = HC1 + HCIO

3K>MnO4 + 2H>0 = 2KMnO4 + MnO»> + 4KOH

2FeS0O4 + 2H>0 = (FeOH)2SO4 + H2SO4

Kakoe u3 npuBeICHHBIX ypaBHEHUN N300pakaeT PeaKkIuio OKUCICHUS-BOCCTAHOBIICHHS:
KOH + HCI — KCI1 + H20

Na>COs3 + H>SO4 — NaxSO4 + CO;z + H2O

CaCO3 — CaO + CO»

2HgO — 2Hg + O2

Kakoii 3 nepeuncieHHbIX MPOIECCOB ABISAETCA MEAJICHHBIM OKUCICHUEM:

rOpeHre MarHus Ha BO3/IyX¢€;

BOCIIaMeHeHne OeH3UHA;

pKaBJICHUE JKelle3a;

B3pBIB CMECH BOJOPOJa U KUCIOPOa.

[Iporiecc BoccTaHOBIIEHUSI HMEET MECTO B Cllydae, Korja:

HEUTpaJIbHBIE aTOMBI MPEBPAIIAIOTCS B OTPUIIATEIBHO 3apSKEHHBIE HOHBIL;
HEUTpalIbHBIE aTOMBI MPEBPALIAIOTCS B MOJOKUTEIBHO 3apPSXKEHHBIE HOHBI;
MOJIOKUTEIBHBIN 3apsii HOHA YBEIMYUBACTCS;

OTPULIATENBHBIN 3apsi]] HOHA YMEHbIIAETCSI.

B peakunu Zn + H2SO4 — ZnSO4 + Hat

BOJIOpOJ BoccTaHaBnuBaeTcsi B coeanHeHue HaSO4

BoJlopo1 okucisiercs B coequHenne HoSO4

cepa BoccTaHaBnuBaeTcsi B coequHenue HoSOq

cepa okucigercs B coenuHenue HoSOq4

B peakuuu, npoTekaroniei no cxeme:

CrS3 + KNOs3 + NaxCO3 — K>CrO4 + NO + CO» + NaxSOq4

OKHCJICHUIO MOBEPTatOTCs JIEMEHTBI CIEIYIOIIEro psija:

1) N,S 2) S,Cr 3) CN 4) Cr,N
CymMma k03(ppHLIMEHTOB B MPABOW YaCTH YPABHEHUS PEaKIUH

KMnO4 + HCI — MnCl, + KCI + H2O + Cl,

1) 4 2) 8 3) 17 4) 18

[Ipu okucnenun Fe?* no Fe** MepMaHTaHaT KaJIusl B KUCJIOW CpeJlie BOCCTaHABIMBAETCS 10
COJI MapraHiia co cTeneHpto okucienus +2. Ckonbko Moel cynbdara sxenesa (I1) okwmc-
JIA€TCS OJTHUM MOJIEM ME€pMaHTaHaTa KaJIMs:

1) 1 2) 2 3) 10 4) 5

B peaxkuuu, nmpeAacTaBIeHHOM cXeMOi

CrS3 + Mn?* + NO3™ + CO3* — CrO4* + MnO4~ + NO + CO; + SO4 %, OKHUCIISIFOTCSE
CIEAYIOIIUE FIIEMEHTBI:

1) Mn, N, S 2) Mn, S, Cr 3) C,S,Cr 4) Cr,S,N
[Ipouiecc okucaeHUsI UMEET MECTO B Cllydyae, Korja:
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HEHUTpaTbHBIC ATOMBI IIPEBPAIIAIOTCS B OTPULIATEIHHO 3apSKEHHBIE HOHBI,
MIOJIOKUTEIILHBIN 3apsi] HOHA YMEHBIIIAETCS;

OTPUIATENLHBIN 3aps]] HOHA YMEHBIIACTCS

K oxucnurensm oTHOCSATCS:

METAaJUIbI, BOIOPOI, YIIEPOLI;

COCIMHEHUS, COJIEPIKAIINE SJICMEHTHI B OTPHUIIATENILHBIX CTEIICHIX OKHUCIICHUS;
COEIMHEHUS, COJIEPIKAILME 3JIEMEHTHI B BBICIINX IOJIOKUTEIBHBIX CTENCHIX OKUCICHUS.
KonneHTpupoBaHHas a30THast KHCIIOTA!

SBIISICTCS BOCCTAHOBUTEIIEM;

MPOSIBIISIET CHJIbHBIE OKHUCITUTEIBHBIC CBOMCTBA,;

pacTBOpSET 30JI0TO U TUIATHHY.

CymMma k03(pPUITMEHTOB B peakiuu

Cr2S3 + KNO3 — KoCrO4 + NO + K>SO4

1) 16 2) 20 3) 26

CymMma K03 PHUIIMEHTOB B peakLuu

KMnOs4 + HClxonn, — - ..

1) 35 2) 30 3) 26

JIEKTPOJIH3. DJIEKTPOXMMHYECKHE CBOMCTBA PACTBOPOB

DNEKTPOIU3 — ITO:

OKHCITUTEIbHO-BOCCTAHOBUTEBHBIE MPOIECCHI, MPOTEKAIOIINE B PACTBOPAX U pacIlyiaBax
3JICKTPOJIUTOB TIPH MPOITYCKAHUU JIEKTPUIECKOTO TOKA.
OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIC peaKI_[I/II/I, HpOTeKaIOIJ_II/Ie B paCTBOan MC)KI[y HNOHa-
MH.

peaKI_[I/II/I MOJICKy.H paCTBOpeHHBIX BCHICCTB C MOJIGKy.HaMI/I BOIHbI.

PacTBOpuMBIi aHOJ — 3TO:

aHOJI, COCTOSIIIIMIA W3 METaJJIa, XOPOIIIO PACTBOPSIOIIETOCS B BOJIE.

AHOJI, COCTOSIIIIUN U3 METAIIJIOB, CIIOCOOHBIX PACTBOPATHCS B MIPOLIECCE ITMEKTPOITU3A.
AHOJI, HaXOJISIIIUICS B )KUJIKOM arperaTHOM COCTOSIHHH.

Ha xarosie 00bI9HO MPOTEKAIOT MPOIECCHI:

OKHCJICHHS.

BOCCTAHOBIJICHH .

JUCCOITUAITAHN AJICKTPOJIUTOB HA MOHBI.

Ha anose 00BIYHO MPOTEKAIOT MPOIIECCHI:

OKHCIICHUS.
BOCCTaHOBJICHHUSI.
JUCCOLMAIINN AJIEKTPOJIUTOB HA MOHBI.
IIponecchl, mporekarolmye Mpu 3NMEKTponause pactBopa Na,SO, ¢ HUHEPTHBIMU
AJIEKTPOJIaMU Ha KaTo/Ie:
Na * +1le -~ Na °
2H,0+2e -~ H, +20H "~
Pt - 2e - Pt *°
[Tpoueccel, mpoTekaromye IpU  MIeKTposnn3e pactBopa Na,SO, ¢ HHEPTHBIMU
3JIEKTPOIAMH HA aHOJE:
2- 2-
250, —2e - §,04
2H,0—-4e - O, +4H"
Ni - 2e - Ni "
[Tponeccsl, mpoTeKkaromue npu ekrpoause pacrsopa CuSO, Ha kartone:
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Cu " +2e¢ - Cu "
2H,0+2 -~ H, +20H "
2H,0—4e - O, +4H"
[Tponeccsl, mpoTekaromue npu 31ekrpoause pacrsopa CuCj Ha aHOzE:
2Cl" -2 - Cl,
2H,0+2 -~ H, +20H "
2H,0—4e - O, +4H"
Bo Bpems anexTponu3za BogHoro pactBopa CaCl cpena y kaToJja CTaHOBUTCSL:
1) xwmcmas 2) menodyHas 3) HeuTpaisbHas

[Tpn momHoOM snekTponmse pactBopa AgNO, C HHUKEIEBBIMHU DIIEKTPOAAMHU IOJIYYUTCS
pacTBOp, COAEPIKAITUI:

1) NiNO,), 2) Ni(OH), 3) HNQ
[Ipy MOJHOM DSJEKTPOIM3E PACTBOPA Ngc; € IUIATUHOBBIMU DJIEKTPOJAMHU IIOJIYyYUTCS
pacTBOp, COACPKALLUNI:

1) PtCl 2)  NaoH 3) Ha
JIBa  MHEpPTHBIX  DJIEKTPOJA OIYIUEHBl B  CTaKaH, COJIEP)KAIUH  PacTBOPHI
Cu(NO,),uZn(NO,), ONMHaKOBOM KOHLIEHTpauuu. IIpyu mpomyckaHum dIEKTPUUECKOIO

TOKa IICPBBIM HA KaTOC 6YI[CT BOCCTaHaBJIUBATbCA:

(1) (2)3)

1) menp 2) IMHK 3) oba meTania OAHOBPEMEHHO.

Kakoli ra3 Belgenserca Ha aHoje npu auekrtposmse pactBopa Cu(Cj] ¢ WHEPTHBIMHU
IIEKTPOAAMU:

ra3 He BBIJICJISIETCS Ha KaTO/Ie.

XJI0P.

KHCIIOPOJI.

Kakoil ra3 Beensiercs Ha kaToie Ipu 3iekTponuse pactBopa K,SO, ¢ MHEPTHBIMU
JIEKTPOAAMU:

1) Bomopon 2) KHUCIOpOJ 3) cepoBOIOPOL
Kakoll ra3 Beyensercs Ha aHojae Ipu 3iekrposnse pactBopa K,SO, ¢ MHEPTHBIMU
AJIEKTPOJIAMU:

1) Bomopon 2) KHCIOpOa 3) cepoBoOpOa
Kaxkoe BemiecTBO BbIENsI€TCA HAa aHOAE NMPH AJIEKTPOJIU3E PACIIaBa nqpr C MHEPTHBIMU
AJIEKTPOJIAMU:

1) kuciopon 2) Opom 3) GpomMoBOIOpPOa

Kaxoe BCIICCTBO BBIACIACTCA HA KATOAC MPHU IJICKTPOJIM3C pacCIlyiaBa ngpr C MHCPTHBIMU
OJICKTpOJaMH:

1) xanwmit 2) BOmOpPOX 3) O6pom
Kaxkoe BemecTBo o0pa3yeTcsi B pacTBOpE MPH dIEKTposn3e pacTBopa NiS( ¢ HHEPTHBIMU
DJICKTPOIAMHU:

1) Ni(OH), 2) H,O 3) H,S0,

Kakoe BemecTBo 00pa3yercsi B pacTBOpE IPH IEKTPOJIHU3E PaCTBOPA k¢; € MHEPTHBIMH
3JIEKTPOJAMM:

1) xon 2) nwa 3) H,O
Kakoe BemectBo oOpasyercss B pacTBope Ipu 3lekTponuse pactBopa Cr(NO,),c

HWHCPTHLBIMU 3JICKTPOJaMU:
1) CrOH), 2) HNQ 3) H,0
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B pactBope Haxoaarcs comu CuSO,, KCl, AgNO,,ZnCl, . Kakoil MeTa nepBbIM BOC-
CTaHOBUTCS IIPU DJIEKTPOJIN3E pacTBopa’?

1) cepebpo 2) Menb 3) IUHK 4) xamui
Kaxue BemecTBa BbIIEIAIOTCS HA 3JIEKTPOJIAX MPH JIEKTPOIN3E BOJIHOTO pacTBOpa
HHUTpara cepedpa AgNO,

1) Ag, N> 2) Hz, O 3) Ag, Oz
Kakue BemecTBa BBIAEISIOTCS Ha 3JIEKTPOAAX MIPH MIEKTPOJIU3€ BOAHOTO pacTBOpa
XJIOPU/A HATPHUS Nacl C MHEPTHBIMHU JIEKTPOAAMHU:

1) Na, Cl 2) Ha, Cl 3) Na, O
Kakue BemecTBa BBIAEISIOTCS Ha 3JIEKTPOAAX MPH JIEKTPOJIU3E BOAHOTO pacTBOpa
xnopuaa Hatpus Na,SO, ¢ HHEPTHBIMH 3JICKTPOIAMH:

1) Na, Oz 2) Ha, O2 3) Na, H2S
Kakue BemecTBa BBIAEISIOTCS Ha 3JIEKTPOAX MPH MIEKTPOIM3€E PACIlIaBa XJIOpUAA
HAaTPUS Nacl C MHEPTHBIMU 3JIEKTPOJAMHU:

1) Na, Cl» 2) Ha, Ch 3) Na, O
Kakoe BemiectBo 00pa3yercsi B pacTBOpE IIPU IEKTPOJIM3€ BOJAHOTO pacTBopa cynbdara
nukens (II) NiSO | :

1) H,SO, 2) NiSO, 3) HO
Kakas cpena obpa3yercst B pacTBOpe IIPHU AJIEKTPOJIM3€ BOJAHOTO pacTBoOpa cynbdara Meau

(1) CuSO, :

1) He#lTpanbHas 2) IenogHas 3) kucnas
Kakas cpema oOpa3yercst B pacTBOpe IIPH DJICKTPOIU3E PACTBOPA nggr C HHEPTHBIMU
AJICKTPOIAMH:

1) welTpanbHas 2) menovHas 3) kwucnas
PaccuuTtaTh Maccy BelecTBa, BBIICISIOMIETOCS TIPH JISKTPOIH3E Ha JIEKTPOaX, MOXKHO
10 3aKOHY:

1) Bant-T'odda 2) Jle-lllatenbe 3) dapanes

[Ipu snexTponuse pacTBOpa XJI0pUaa MEAH C MIIATUHOBBIMU AJIEKTPOJIAMHU Ha KaTOJe
BBIICTMIIOCH 6,4 T Meu. OOBbEeM BBIICTUBIIETOCS TP TOM Ha aHOJIe Ta3a (H.Y.)

COCTaBUIIL:
1) 448 n 2) 2,24 n 3) 1,12 n

OOumme cBOMCTBA HEMETALIOB
Boccranosurenem B peakunun H,S+SO, — S+H,O sasnsercs:
1) SO, 2) S 3) H,O 4) H,S
B ypaBuenun peakuuu I, +Cl, + H,0 - HCI + HIO; BOCCTaHOBUTEIbHbIE CBONCTBA
IPOSBIISET:
I, 2) Cl, 3) H,O
KonuenTpupoBanHas cepHast KUCIIOTa SBJISAETCA:
CHJIbHBIM OKHMCJIMTEIIEM;
BOCCTaHOBHTEIIEM;
HE IPOSBIIAET OKMCIUTEILHO-BOCCTAHOBUTENBHBIX CBOKCTB.
Iponykramu peakuuu: Cu + HNO, (k) — .... ABIAIOTCS:
....Cu(NO;), +NO +H,0
....Cu(NO,), +NO, +H,0
....Cu(NO;), +N,0+H,0
B pany kucnor HCIO,HCIO,,HCIO,,HCIO, caMbIM CHIbHBIM OKHUCIIUTEIEM SABIISETCS:
1) hco 2) HCIO, 3) HCIO, 4) HCIO,
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B psany kucnor HCIO ,,HNO ,,H,SO , (x) Hanbosiee CUIbHBIMH OKUCIUTEILHBIMU CBOM-

CTBaMH 00JIa1aeT:

1) HCIO, 2) HNQ 3) H,SO,(x)
Kakas u3 npuBeeHHBIX peakIiMii HEBO3MOXHA:

H,O + Fo—

KI + Cl,—

KBr + b—

ToT daxT, 9To XJI0p B COCAMHEHUSIX MPOSBIISICT HEUYSTHBIC BaJICHTHOCTH, OOBSICHICTCS
TEM, UTO:

XJIOp IMEET OJMH HECIIAPCHHBIN JJIEKTPOH;

B IIPOIIECCE MOCTETICHHOTO BO30YKACHHSI aTOMOB XJIOpPa BO3MOXHO 00pa30BaHUE TOJIHKO
HEYETHOTO YMCIIa HECTIAPCHHBIX 3JICKTPOHOB;

IPY HOHU3AIUU AaTOMOB XJIOpa YAaJICHUE SJIEKTPOHOB IIPOUCXOANT MOMAPHO.

Kakoii 3 yka3aHHBIX ra30B HE CIIOCOOCH TOpeTh B aTMocdepe Kucaopoaa:

1) CO2 2) NO 3) HoS 4) NH;3
Cuna xucnort B psaay H>SOs — H,SeOs — HoTeOs:

YBCIUYNBACTCA;

YMEHbILIAETCS;

OCTAeTCsI HEU3MEHHOU.

CepHucTas KUCiI0Ta MpOsIBIISIET:

OKHCJINTENHLHEIC CBOMCTBA,

BOCCTAHOBUTEJIbHBIE CBOMCTBA;

KaK OKHMCIIUTENIbHBIE, TAK U BOCCTAHOBUTEJIbHBIE CBOMCTBA.

B psany HoS —H>SO3 — H2SO4 kucnotssie cBoiicTBa:

YBEJIMUUBAIOTCS;

YMEHBLIAIOTCS;

0CTar0TCs HEU3MEHHBIMHU.

[Ipu pa3baBieHUN CEPHON KUCIOTHI BCETIa MPIIMBAIOT KUCJIOTY K Boje. YeM ormacHo
pa3baBieHHEe KOHIICHTPUPOBAHHOW CEPHON KUCIIOTHI MPUIIMBAHUEM K HEl BOZbI?
MO>KET BO3HUKHYTb I10XKap;

MOJKET BBIJIEIIUTHCS SIOBUTHIN Ias3;

MOJKET MPOU30MTH pa3OpbI3TUBAHUE PACTBOPA.

[Tpu B3auMoefcTBIM N30BITKA KOHLIEHTPUPOBAHHOMN CEPHOM KUCIOTHI C MEJBIO TIPU
HarpeBaHuu OyAYT MOJTyUYEHBI:

1) CuSOs, H2 2) CuO, Hz2S 3) CuSOg4, H20, SO2
[Tpu conmepskannu 6OIBIIOrO KOJIMUECTBA a30Ta B arMochepe (80%) cymecTByeT HE0OXO0-
JMMOCTh BHOCHTD B TIOUBY a30THBIEC yIOOPEHUs, TaK KaK:

a30T IPaKTUYECKH HEPACTBOPUM B BOJIE;

a30T HE IIPOHUKAET B IIOYBY U HE MOKET YCBAUBATHCSI KOPHSAMU PaCTEHUI;

IIPOYHas TPOMHAs CBA3b AENIAeT a30T XUMUYECKHA NHEPTHBIM.

OtpunarenbHas CTENIEHb OKUCIIEHUS IPOSBISAETCS a30TOM B COEAMHEHUH:

1) NH4Cl 2) NO2 3) NaNO3
N3 okcupos azota: N2O, NO, N2O3, NO2, N2Os - KUCIIOTHBIE CBOMCTBA POSBIISIIOT:
1) Bce okcHIEI, 2) N203, NO2, N2Os; 3) N203, N20Os

[Tpu B3auMoeHCTBMM aKTUBHOT'O METaJlJIa MarHUsI C OYeHb Pa30aBICHHOMN a30THOM KHC-
JIOTOM CTENEHb OKUCIICHUS a30Ta IOHMXKAETCA J0:

1) +2 2) +1 3) -3

[Tpu Tepmuaeckom paznoxkeHuu 1 Moas Cu(NO3)2 BeigensieTcss 00beM ra3oB, U3MEPECHHBIN
IpH H.Y.

1) 224 n 2) 448 n 3) 56,0 n

®ocoun PH3 nposiBiisiet:
crabble KUCTIOTHBIE CBOWCTBA;
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cia0ble OCHOBHBIE CBOMCTBA;

amdoTepHbIe CBOWCTBA.

®docdopHast KHCIO0Ta MPOSIBISAET:

OKHUCJIUTETIbHBIE CBOMCTBA;

BOCCTaHOBUTEIIbHBIE CBOWCTBA,;

HE MPOSBISIET OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX CBONCTB.

VYraepon CymecTByeT B BUAE TPEX MPOCTHIX BEIIECTB, KAKIOMY U3 KOTOPBIX COOTBET-
CTBYET OIpeiesieHHasi CTPYKTypa B 3aBUCHMOCTH OT THUIIa THOPUAN3AIMH aTOMa yIiepo-
na. AnnorponHoi Moaudukanuu rpaguT COOTBETCTBYET TUI THOPUAM3AIINN:

1) sp 2) sp? 3) sp’

BaxHo# xapakTepUCTUKON TOKIAEBOM BOJIBI ABISIETCS 3HaueHue pH, KoHTpoapyemoe
paBHOBECHEM ¢ aTMOC(epHBIM yrieKkuciabiM razoM. Kak npaBuio, 10xaeBast BOJa UMEET

pH:

1) <7 2) >7 3) =7
Yraepon nposiBisieT OKUCIUTENBHBIE CBOMCTBA B PEAKLIUHU:

Ca+C— FeO + C— CO2 + Na2O—

B 00b19YHOM 3apsKEHHOM OTHETYIIUTENE CTAbHOW OAJTOH 3al0JTHEH KOHIIEHTPUPOBAH-
HBIM pacTBOPOM THpOKapOOHATa HATPHS C MPUMECHIO BEUIECTB, CIOCOOHBIX 00Pa30BHI-
BaTh NEHBL. UeM 3amoiiHeHa CTeKIISTHHASL aMITyJia, HAXOSIIAsCs B BEPXHEH YacTH CTallb-
HOTO OaJIJTIOHA M pa30MBAIOIAsCS MTPU TIEPEBOPAYNBAHNH OTHETYIUTENS B CIydae He00-
XOJIMMOCTHU TIPOBECTH TYIICHHE OTHS?

1) KOH(xoHir.) 2) H2SO4(kon1.) 3) CaCla(xoHir.)
KpeMmuuii s3HepruuHo pacTBopsieTcsl B pacTBopax menodeid. [Ipu atom posb okucnurens
BBITOJIHSIOT:

WOHBI HATPUS; MOJIEKYJIBI BOJIBI; KpEMHUI.

Kpemuueas kucmnora:

HE pacTBOPSETCS B BOJE;

He BbITecHsIeT CO; u3 pactBopa Na,COs;

MPOSIBIISIET OKUCIUTEIBHO-BOCCTAHOBUTEILHBIE CBOHCTBA

PacTBopb! KapOOHATOB M CUJIMKATOB HATPUs U Kalusi UMEIOT 3HaueHue pH:

1) <7 2) >7 3) =7

OO0uue cBoiicTBa METALJIOB

CaMbIM pacnpoCTpaHEHHBIM METAJIJIOM B 36MHOM KOpe SIBJISIETCS:
1) Fe 2) Ti 3) Al 4) Ca
B anektpoTrexHuke A MPOU3BOCTBA JaMIl HaKaJUBaHUS HCIOIb3YIOT METANINYECKYIO
HUTb:
1) u3 Al; 2) u3 Mo; 3) u3 W; 4) mn3Cu
Mertasni, UCTIONB3YeMBbIi sl TPOU3BO/ICTBA JIaMIT HaKaJIMBaHUs, 00J1agaeT HanOObILeH:
AJIEKTPUYECKON MPOBOAUMOCTHIO;
TEIIONPOBOJAHOCTHIO;
JIETKOIJIaBKOCTBIO;
TYTOILJIaBKOCTHIO.
[Ipu B3aumopericTBuu 3,42 T METOYHOTO METAJIJIa ¢ BOJAOW BhiAesieTcs 448 oM’ BOJIOPO-
na (H.y.). DTOT HIEJIOYHOU METaJLI:
1) nmuruhi Li; 2) xamui K; 3) matpwmii Na; 4) pyOunuii Rb.
VYcranosneHo, 4to coiab A maccoit 5 r copepxur 0,6 T yrnepoaa u 2 r metamia b. Me-
Tau1 b MoxkeT pearupoBarh ¢ OOJBIIUM H30BITKOM BOBI, 00pa3ysl W3BECTHBIN PEaKTHUB
«U3BECTKOBYIO BOAy». C 3TUM peakTHBOM MOXKET pearnpoBaTh ra3, 00pa3yroIuics mpu
MPOKAJIMBAHUM COJIA A.

Meramiom b u conbio A ABISITOTCS:
1) Ba, BaCOsg; 2) Ca, CaCOsg; 3) Na, Na2COs; 4) Mg, MgCOs.
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KakoBa maccoBas fgons (%) xene3a B okcuje xenesa (I11):
1) 40,0; 2) 55.8; 3) 68.4; 4) 70,07
OpHaxXpl HA CKJIa/e OBLIM MCIOPYEHBI alFOMUHUEBBIC M3ETHUsl U3-32 TOTO, YTO MPOBO-
nuiack mo0esKa MoToJKa ralleHoN U3BECThIO, a IeTallu He ObUIH HaJeKHO 3alIUILEHBI OT
nonananus Opei3r. [lopua u3enuit OOBACHIETCS TEM, UTO:
neTany ObUTH 3arps3HEHBI OOETIOYHBIM PacCTBOPOM;
MIPOU30LIII0 XUMUYECKOE B3AUMOAEHCTBUE U3JICIIHI C paCTBOPOM TallleHOW U3BECTH;
JETaIH POKOPPOAUPOBAIIA HA BO3/1yX€ B IPUCYTCTBUHU BIIary;
IIPOU3O0IILIO XUMUUECKOE B3aUMOCHCTBUE U3/IEIINUN C BOAOU.
B aByx ckisiHkax 06e3 3TUKETOK HaXOASATCS IpaHyJibl MarHus U IIMHKA. MeTaasl MOKHO
Pa3IUYUTh JOCTATOYHO HAJCKHO CIEAYIOIUM 00pa3oM:
U3MepuB 00BEM BOJIOPO/A, BBIIEIUBIIETOCS IIPU B3aMOAECUCTBUN OJIMHAKOBBIX HAaBECOK
METAJUIOB C COJISIHOW KHCIIOTOM;
BHU3yaJIbHO, CPABHUB LIBET METAIJINYECKUX TPAHYII;
B3BECHUB I10 OJHOU IPaHyJIe METAJLIOB U3 KaXI0U CKIIHKU;
10 Pa3JINYMI0 BO B3aMMOJICHCTBUHM META/UIOB ¢ pa3OaBiieHHbIMH pacTBopamMu HSOs4 u
NaOH mipu 0OBIYHBIX YCIOBHSIX (KOMHATHAsI TEMIIEPATypa).
Kaxkne n3 nepeuncieHHbIX CBOMCTB TUTAHA UCIIONIB3YIOT B COBPEMEHHOM aBUACTPOCHUU:
TEIJIONPOBOJHOCTD U 3JIEKTPUUYECKYIO TPOBOJIUMOCTD;
KOPPO3HMOHHYIO CTOMKOCTh U MTPOYHOCTB;
HEMarHUTHOCTb;
BBICOKOE CPOJCTBO K KHCIOPOAY?
KoHTaKThI HEKOTOPBIX panOeTaNeH MOKPBIBAIOT CJIOEM 30J10Ta. DTO ACNIAETCS:
JUIS TIOBBIIIEHUS] IPOYHOCTH U3EIHNSA;
JUJTSI TIOBBIIIEHUSI CTOMMOCTH U3J1EJIus;
IJIsl IPEIOXPAHEHUS! OT OKUCIIEHUS;
JUTS 3aIIUTHI OT PaAUOTIOMEX.
Kakoii 13 KOMIIOHEHTOB 3arpsi3HEHHOTO FOPOJICKOTr0 BO3/1yXa SIBJIIEeTCs Hanboiee Koppo-
3MOHHO-aKTHBHBIM 10 OTHOIICHUIO K MeTailaM, OCOOCHHO TPHU MOBHIIICHHON BIaKHO-
CTH:

1) COg; 2) Ny 3) CO; 4) SO2?
Kaxkoii u3 yka3aHHBIX METAJIJIOB CaMbIi JIETKOTJIABKHIA:
1) Hg; 2) Ga; 3) Na; 4) Cs?
Kaxkoii n3 MeTamioB akTUBHEE BCETO pearupyer ¢ KUCIOPOAOM MPU KOMHATHOM TEMIIe-
patype:
1) Fe; 2) Hg; 3) Ag; 4) Cu

Kakoii 13 nepeunciieHHbIX METaJUIOB CIIOCOOEH BBITECHSATH BOAOPOA U3 BOJBI ITPH KOM-
HAaTHOM TemImepaType:
1) wmenp; 2) xemneso; 3) wHarpuii; 4) cepebpo?
M3BecTHO, 4TO pacTBOpPEHME KajbliMsg B BOJE NMPOTEKAeT Jierye, yeM B pa30aBIECHHOU
cepHoH kucnore. [IpyunHa 3TOr0 ABICHUS 3aKIIIOYAETCSA B TOM, YTO:
CaS0O4 menee pactBopuM, uem Ca(OH)2;
CEepHas KUCJIOTa MEHEE XUMHUUYECKH aKTHBHA;
KaJIbIIU{ pearupyeT ¢ CEpHOM KUCIOTOM;
B OTUX YCJIOBUSX HEe MoxeT oOpazoBarsest Ca(OH)a.
B cTpouTenscTBe MpU rpyHTOBKE MOTOJIKOB U CTEH MCIIONIB3YIOT PacTBOP:
1) NaCl; 2) FeSOq4 3) CuSOq4 4) Ca(OH)2
benoe meTtanmnuyeckoe 0JI0BO IIPH JUIMTEIBHOM BBIIEPKUBAHUH HA MOPO3€ MEPEXONUT B
MOPOILIKOOOpa3Hyo cepyio (opMy (paHbIlle 3TO SBJICHUE HA3bIBAJM «OJOBSHHOHM dy-
Moi»). Takoii mepexo/1 CBsI3aH:
C U3MEHEHUEM KPHUCTAJUINYECKOU CTPYKTYpHI OJI0Ba;
C B3aUMOJICHICTBHEM C a30TOM BO3/yXa IIPH HU3KHUX TEMIIEpaTypax;
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C U3MEHEHHUEM MapIHUAIBHOIO JaBJICHUS KUCIOPOAa B BO3AYXE;
C B3aMMOJENUCTBUEM C BOASHBIMHU NIapaMU, UMEIOUIUMHUCS BO BIAXXHOM BO3JYyXE.
C KOHIIEHTPUPOBAHHOMN a30THOM KUCIIOTON HE OyAeT B3aMOJICHCTBOBATD:

1) Ag; 2) Cr; 3) Zn. 4) Cu

C KOHIIEHTPUPOBAHHOMN CEPHOU KUCIOTON He OyneT B3anMOJIeiCTBOBATD:

1) Cu 2) Fe; 3) Mg; 4) Zn.

C constHOM KUCIIOTOH He OyeT B3auMOCHCTBOBATD:

1) Cu 2) Fe; 3) Al; 4) Zn.
C BoJ10i1 He OyaeT B3aMMOAEHCTBOBATH:!

1) Ca; 2)  Fe; 3) Ni; 4) Na.

B uetsipex nmpoOupkax HaxozsaTcs nopomku okcuna meau (II), okcuna xenesa (IID), ce-
pebpa u xenesa.

Jliis TOoro, 4T0OBI TOYHO PACIIO3HATH 3TH BEIIECTBA, UCIIOJIB3Ys TOJIBKO OJWH PEAKTHB, B
KaK]IyI0 TPOOUPKY HEOOXOAMMO MPUIIUTH PaCTBOP:

1) NaOH; 2) HCI; 3) H20; 4) NaxCO:s.
Mexly KakKMMH U3 MTOMapHO B3SITHIX BEIIECTB, (POPMYJIbI KOTOPBIX JaHbl HUXKE (IJIEKTPO-
uT Oepercs B BUJIE BOJHOTO PacTBOPA), MPOU30MIET XUMUYECKAsT PEaKIIHsI:

1) ZnuMgCly; 2) PbuZnSOq; 3) Au u AgNOs3; 4) Fe u CuCl2?
DNEKTPOXUMHYECKass KOPPO3Us METAIJIOB, MPUHOCSIIAsT HauOONBIIHNI Bped, MPEICTaB-
JsieT COOOM:

pa3pyluieHue MeTajia Ipu COEIMHEHUU €r0 ¢ OKCHUJIaMU a30Ta;

COeIMHEHNUE MeTaljla C KHCIOPOJAOM BO3yXa;

paspyluieHue MeTajljia B CpeJie JIEKTPOJIUTA C BOSHUKHOBEHUEM BHYTPHU CHUCTEMBI
AIEKTPUYECKOTO TOKA;

coeauHeHue metaiia ¢ okcuaamu cepsi(IV) u (VI).

Ha cxopocTh Koppo3uu METAIUIMUECKUX KOHCTPYKLUN CYIIECTBEHHOE BIIMSHNE OKa3bIBa-
€T XapakTep pacTBopa 3JeKTpoiuTa. Tak, Haubonee ObICTPO OyIeT KOPPOIUPOBATH Me-
TaJNIMYECKOE U3JIEINE, €CITH IEKTPOIUT COJIEPIKUT:

OKHUCIIMTEIIb B KUCJION CpEJlE€ MPU MOBBIIMIEHHOW TEMIIEPATYPE;

BOCCTAHOBHUTEJb B KUCJION Cpelie MPU YMEPEHHOUW TemMmepaType;

OKHUCJIMTEIb B LIEJIOYHON Cpele MPU HU3ZKOU TEMIIEPATYPE;

BOCCTAaHOBHUTEJb B UIEJIOYHON Cpeie MPH MOBBILIEHHON TeMmeparype.

benoe 301010, mpuMeHsieMoe 00BIYHO B FOBEIIMPHOM JIENIe, IPEICTABISIET COOOH CIUIaB:
30J10Ta ¢ cepedpoMm;

30J10Ta C MEJIbIO;

30J10Ta C HUKEJIEM;

cepedpa c MebIo.

C momol1pio 3MEKTPOIU3a MOKHO MPOBOJUTh OYMCTKY MeTaiuioB. Kakoil aHox Hazmo uc-
M0JIb30BATh MPHU MOJTYYECHUU FJIEKTPOXUMUUYECKH YUCTON MEAM, MOJIBEprasi JIeKTPOIU3y
xaopun meau (II)

1) Cu 2) C 3) Ni

PadunupoBanrie Mean U HUKENS SJIEKTPOIM3OM OTHOCUTCS K CIOCOOY IMONY4YEeHHs Me-
Tasa:

METAIIOTEPMUEH;

BOJIOPOJIOTEPMHUEN;

AJIEKTPOMETAILTYPIrHEH.

B camopoiHOM COCTOSIHMM BCTpEYaeTCs METaILI:

1) Cu 2) Ag 3) Al 4) Na

JUis oJTy4eHus: METAJIIMYECKOT 0 KaJIusl MOYKHO HCII0JIb30BATh:
BeiTecHeHne kanus 3 KCl npu HarpeBaHUU ¢ aIFOMUHUEM;
anektposn3 pactBopa KCI ¢ pacTBopuMbIM aHOZOM;
anekTposn3 paciiaBa KCl ¢ ”HEpTHBIMU 3JIEKTPOIaMU.



Kommerennus: OK-1, TTIK-8, TIK-21
Oran popMUpOBaHUS KOMIIETEHINH: 3. Bianets
CpenctBo onieHuBaHuA: PenieHne KOHTPOJIbHBIX padoT

CrynenTsl 04HOM (hopMbl 00yUEeHHsI BBHIIOIHSIOT B TE€YEHHE TOAa B Ka4eCTBE JOMALTHUX
paboT KOHTPOJBHBIC 3aaHUS U3 y4eOHO-MeToAMuYecKoro mocodus [1 wmm 3] mocne u3ydeHus
KaKJI0OM TEMbI Kypca ¢ X 00s3aTeIbHON MOCISAYIONMEH 3alIMTON Ha MPAKTUYCCKUX 3aHSITHSIX.
OO0pa3ipl penieHns 3a1a4 ¥ BBITIOTHEHUS YIPKHEHUHN 110 XUMUH TaK)Ke MPUBEICHBI B y4eOHO-
MeTOoanYecKoM mocoouu [1,3].

[lenb KOHTpONBHOW PabOTHI YIIIyOUTH TEOPETHUYECKHE 3HAHUS, PA3BUTh M 3aKPEMHTh
MIPaKTUYECKHE YMEHHUS U HABBIKH, IOBBICUTh HHTEPEC K N3y4aEMOMY MPEIMETY.

CryaeHTsl OJIy4at0T HOMEp BapHaHTa KOHTPOJIBHOTO 3a/laHUsl MHIWBHUIYAJIbHO y TIpe-
noxaasatess. [Ipu cocraBieHn ypaBHEHHI XUMUYECKUX PEAKLUN CIIEAyeT YKa3bIBaTh THUIl PEAK-
IIUU U YCIIOBUS €€ MPOBEIACHUS
1. VYpaBHeHHUs peakilvii 3aMMChIBAIOTCS B MOJICKYJISIPHON M HOHHOU (hopmax.

2. YpaBHEHHUS OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMM CIENYyEeT CONMPOBOXKIAATh CXEMOM
AJICKTPOHHOTO OajaHca.

3. Tlpu cocTaBieHHH OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINI HEOOXOIUMO YKa3bIBaTh UX
THIL.

4. HWTtoroBast olieHKa 32 KOHTPOJIBHYIO pPabOTY BBICTABIISIETCS TIOCTIE 3AIIUTHI €€ CTYICHTOM.

KontponbHas paboTa BBITIONHIETCS CTYJACHTOM B OTIEIBHON TETpajd. 3aniuTa KOH-
TPOJBHBIX PabOT MPOBOAUTCS UHIUBUAYATHHO. OTIEHKA CKIIAABIBAETCS M3 MPABIILHO PEIICHHBIX
3aJJaHU U YMEHUS OOBSICHUTD pellieHHnEe Ha OCHOBE M3YYEHHOTI'0 TEOPETHUECKOI0 MaTepuraia.

Ta6anna. Homepa 3aga4 mo BapuaHTam Uil CTyAeHTOB cnenuanabHoctu 20.05.01.

Bapuanr k.p. Ne 3amanus B MEeTOIM4eCKOM TIOCOOUN
Nel/k.p. Ne2
1/6,7 2/8 3/9 4/10 5/11

1 9,44 3,27 6,40 5,29 9,37
2 8,45 2,28 5,39 4,30 10,36
3 7,43 1,26 4,38 3,28 11,35
4 6,42 4,25 3,37 2,27 12,34
5 5,41 5,24 2,36 1,26 13,35
6 4,40 6,23 1,35 6,25 14,32
7 3,39 7,22 7,34 9,24 15,31
8 2,38 8,21 9,33 10,23 16,30
9 1,37 9,20 10,32 11,22 17,29
10 10,36 11,19 12,31 13,21 18,28
11 11,35 12,18 13,30 14,20 19,27
12 12,34 13,50 14,49 15,48 20,50
13 13, 49 14,17 15,48 16,50 21,49
14 14,48 15,40 16,47 17,49 22,48
15 15,47 16,47 17,49 28,47 23,47
16 16,46 17,48 18,50 27,46 24,4
17 17,45 18,36 19,46 26,45 25,45
18 18,30 19,35 20,45 50,44 26,1
19 19,29 20,34 21,44 49,43 27,2
20 20,50 21,1 22,43 18,1 1,20
21 21,1 22,49 23,42 19,2 2,43
22 22,2 23,30 24,10 20,3 3,15




23 24,3 24,29 25,9 21,4 4,16
24 25,4 26,10 26,8 22,5 5,25
25 26,5 27,9 27,7 23,6 6,24
26 27,6 28,5 29,6 24,7 7,10
27 28,7 29,6 30,5 30,8 8,15
28 29,8 30,15 31,13 32,9 30,11
29 30,9 31,16 32,25 33,10 31,12
30 31,15 32,20 33,19 34,22 32,13

OCHOBHBIE KJIACChl HEOPTAHUYECKHNX COEJJUHEHU
KonTtpouabsnoe 3axanne Nel.

1. OnpenenuTte TUI KaXA0M U3 NEPEUNCIEHHBIX COJIEH:
(MgOH)2S04, KoNaPOs, Cu(OH)CI, Na3POs, NaxSO4, KHSO4, CaCOs.
2. Kakoe 13 BelecTB Mpu pacCTBOPEHHUH B BOJIE 00pa3yeT KUCIIOTY:
NaCl; CaO; SO3; NH3z; MgO; NaxS04?
3. HazoBute nepeunciennsie coeauHenus: CO,; CuO; Mn20O7; P20s3; Cr20s. SiO2, MnO, CrO,
SO».
4. Hamumute (HOpMyIbl COSTUHEHUI: THAPOKCHI HATPHS, TUAPOKCU ATIOMHUHUS, CEPHHUCTAS
KHCJIOTa, CEpOBOJIOpOAHAs KucioTa, Tuapokcun xeneza(lll), okcun xenesa (II), cynwdar xenesa
(IIT), autpar xene3a (II), kapOoHat HaTPUs, THIPOKAPOOHAT HATPHSI, CEpHAst KMCIIOTA.
5. Kakoe U3 mpuBEIEHHBIX COCUHEHUN HE B3aUMOJCHCTBYET C COJITHOW KHUCJIOTON TPH OOBIY-
HeIX ycioBusix: CuCly; CaO; Cu; H2SO4; Zn(OH),?
6. HanummTe OKCHIBI, COOTBETCTBYIOIINE KUCIOTAaM: YrojibHasi KUcioTa, ¢hochopHas KUCIOTa,
a30THas KUCJIOTa, CEpHAsi KUCIIOTA, CEPHUCTAsI KUCIIOTA.
7. Hanummre Bce BO3MOXKHBIE CITOCOOBI TIOJYYEHHS: a) TUIPOKCUIA ATFOMUHUS;
0) cepHOIi KUCIIOTHI; B) OKCHJa HATPUS; T) OKCHJIa MEH; ) XJIOPH/Ia ITUHKA; JK) OKCHJIa ce-
po1 (VI).
8. Hanuiure ypaBHeHUs peaklnid, C TOMOIIBIO KOTOPBIX MOXHO OCYILIECTBUThH PEBPAILICHUS:
a) Fea(SO4)3 — Fe (NO3)3 - FexO3 — FeCls
0) HanmummTe ypaBHEHHS pEakIliid, ¢ MOMOIIBIO KOTOPBIX U3 okcuaa meau (II) MoxHO monyduTh
CJeYIOIINE COCAMHEHUS:
CuSOq4 Cu(NO3)2;
CuClz Cu

B) Zn(NO3), — Zn(OH)2 — ZnO — ZnSO4 — NaZnO»
r) P - P20s — H3PO4 — Caz(PO4)2
9. JlonuImmMTe CXeMbl CICIYIOIINUX PEeaKIii U paccTaBbTe KOAPHUITUEHTHI:

a) ...+ HO - NaOH + ...

6) MgCO3+ ... - CO2+ MgCl + ...

B) CO; + ... - K2CO3 + H,O

r) Zn(OH)2 - ZnO + ...

1) FeCls; + NaOH — ... + NaCl

e) Zn(OH)z + ... — Nax[Zn(OH)4]

k) Al+HO - A1(OH)z + ...
10. BriBegute ¢opmysasl aHTUAPUAOB, 3Hast (opmynsl ciemyrommx kucioT: HNOs; HaSOs;
H>COs3; HoCrO7; HMnOg4; HoSi0:s.
11. Kak mpaktuueckum myteMm fokas3atb amporepHocts A1(OH)s; Zn(OH),? Hamummure ypas-
HEHUS PEaKIui.



12. CocrtaBbTe (OpMYIBl CPETHUX U KHCIBIX KaJBLUEBBIX cojel ciemyromux kuciaot: HaSOs;
H>S; H3PO4. HazoBure ux.

13. Kakue w3 BemiecTB mpu pacTBopeHUU B Bojae oOpazyrot kuciory: NaCl; CuO; SOsz; NHzs;
MgO; NaSOs ; CO2 ? CocTaBbTe ypaBHEHHE PEAKIIHH.

14. Hanumure GopMyssl COETUHEHUN: THAPOKCUA HaTpus, ruapokcua amomunusa(Ill), cepuu-
cTasg KHCJIOTa, CEpOBOOpOAHAsA KucioTa, ruapokenu xene3a (III), okeun xenesa (I1), ruapok-
coxyopup xene3a (II), ocnoBHo#t xmopun meau (II), aurunpodocdar xamus, ruapokapOooOHaT
HaTpHs, CepHask KUCJIOTA, IByXPOMOBasl KMCIIOTa, YrOJIbHAs KUCIIOTA.

15. Jlonuimmure cXeMbl CIEAYIOLUUX PEaKIU:

a) CaO +? - Ca(OH), 1) Fe(OH); — Fe O3 +?

0) ? + HO — H3PO4 e) NaCOs +? — NaCl + CO2 + H.O
B) CaO +? - CaCOs3 *) Cr(OH)3 +? - Na[Cr(OH)4]

r) Fe + H.SO4 —? + Ha 3) CuSO4 +? — FeSO4 + Cu

16. CoctaBbTe ypaBHEHUS PEAKLH, C TOMOLIBI0 KOTOPBIX MOXHO OCYILECTBUThH IPEBPAIICHHUS,
YKa)KUTE TUI PEeaKLUu:

1) FeO — FeSO4 — Fe(OH)> — Fe(OH)3 —Fe.O3 — Fe

2) Al —» AlLO3 — AI(NO3); — AI1(OH); — NaA10O2 — Alx(SO4)3

3) Na;O2 — Na;O — NaOH — NaHCO3; — Na;CO3 — NaCl

4) CuO — CuCl; — Cu(OH)— CuO — Cu

5) P — P203 — P20O5 — H3PO4 — NaH2PO4 — NaaHPO4 — NazPOy

6) S — SOz — SO3 — H2SO4 — NaxSO4 —BaSOq4

17. OcymectBute npespamienus: okeun xenesa (III) — xnopun xenesa (III) — ruapoxcun xe-
ne3a (III) — oxcun xenesza (I11).

18. OcymectBute npeBpamenus: okcun meau (II) — cynedar mequ (II) — ruapokcun meau (1I)
— okcug meau (11)

19. OcymectBute npeBpaieHus: okcua pocdopa (V) — oprodocdopnas kuciaora — docdar
HaTpusi — ocdar KaabIus

20. OcymecTBUTE MpeBpalieHus: KapOoHaT HaTpusi — okcun yriepoaa (IV) — yrompHas Kuc-
J0Ta — KapOOHAT KAJIBIH — THAPOKAPOOHAT KAJIbIIHS.

21./lanbl BemecTBa: cepHas KUCJIOTA, OKCHA Oapus, TMAPOKCU Kaius, okcua pocdopa (V),
Bosa. Kakue u3 »TuX BemecTB OyAyT pearupoBaTh MexIy coboii? Hanumure ypaBHEHHUs pe-
aKIUH U yKaXXKUTE Ha3BaHUS 00Pa3yIOLINXCS BEIIECTB.

22. HazoBute mnepeuncieHnsle Hmwke coemqunenus: Mg(OH)Cl, Fe(OH)s; (CuOH)SOq;
ATOH(NOs),? K kakoMy KJ1acCy COEIMHEHUN OTHOCUTCSI KaXK10€ U3 HUX?

23. Hanmumre ypaBHEHWs PEAKIUH, XapakTepusyromue am(OTEpHBIE CBOWCTBA T'MIPOKCHIA
xpoma(Ill), Ha30BUTE MOITYUYEHHBIE COEIUHEHUS.

24. Hanumure ypaBHEHUS peakiuii B3auMoaencTeus rugpokcuaa meau (II) ¢ cepnoit kucimoToit
C MOJyYEHUEM:

a) CpemHe comu, 0) KUCIOH COJM, B) OCHOBHOM coii. Ha3oBHTE MoTydeHHBIE COITH.

25. Hanvimre (hopMysisl KHCIIOT, COOTBETCTBYROIMX OKcuaam: okcra xpoma(VI),okcua pocdopa
(IIT), oxcun mapranma (VII), okcua yrinepona (IV). HazoBute 311 KUCIOTHI.

26. Kax ocymectsuts npespainenus: okcun xkeneza(lll) — xnopun xkenesa (III) — rugpokcun
xene3za (III) - cynsdat xeneza (III) — ruapoxkcup xeneza(lll) — ruapokcoxopun *xeesa
1m?

27. Tlony4nTe XJIOPH HATPHS BCEMH BO3MOXKHBIMH CIIOCOOAMM.

28. UeM cXOmHBI U 9€M OTIMYAIOTCS 110 COCTABY OCHOBaHUE M colb? [lokakuTe Ha IpUMEpax.
29. Jlanbl BemecTBa: KalblHid, COAHAS KMCIOTA, OKCH KalbllUs, MEMIb, THAPOKCUL HaTpus. Ka-
KHE U3 HUX OYJIyT B3aUMOJACHCTBOBATh MeXAy coOoi? Hanmummre ypaBHEHUS peakinii, HA30BH-
T€ MOJIyY€HHbIE BEIIECTBA.

30. ITonyuure oxcun ceps (IV) Becemu criocobamu.



31. HasoBure yka3aHHbIE BemecTBa. J{Is KaKOr0 BBUIUIINATE KUCIOTHBIE OCTATKH U YKAXKUTE UX
sapsin: Ca(HCO3)2; Ca(H2POs)2; Mg(OH)CI; NaoS; HoSOs; ZnClp; Fea(SOas)3
32. IlpuBeauTe no ABa IPUMePa HOIYYEHUS OKCUIOB IIyTEM PA3JIOKEHHS CIOKHBIX BELIECTB
TOpPEHUS BEIIECTB.
33. HaszoBure aHruapuibl, COOTBETCTBYIOLMIUE MEPEUMCICHHBIM HIKE KHMCIOTaM, HA30BHTE JTHU
kucinoTel: HMnOg; HyCrO4; HNOs; HoSi03; H3PO4; HoSO:s.
34. Hamvmure ypaBHenus peakuuii oopasobanust Fe(OH)Clz  BceMH BO3MOKHBIMH CHOCOOAMH.
HazoBuTe Bce BenecTra.
35. VkaxuTe, Kakue U3 HIKE MEePEYUCIICHHBIX BEIIECTB MOT'YT B3aMMOJICHCTBOBATh ¢ BO10M. Co-
CTaBbTE YPaBHEHHE PEAKITUH.
a) OKCHJl KanbIus; 0) Meb; B) Harpuid; T) okcua ¢ocdopa (V); n) okcun meau(ll); x) oxcun
kpemuus (IV); 3) consiHas kucnora.
36. Hanummre ypaBHenus peakuuii nonydenus BaCOs3 B pe3yabTaTe B3aMMOJIEHCTBHS: @) OC-
HOBHOT'O ¥ KUCIIOTHOTO OKCHIOB; 0) OCHOBHOT'O OKCHJA M KHCJIOTHI; B) OCHOBAHHSA W KHCJIOT-
HOT'O OKCHJIa; I) OCHOBAHHMS U KHCJIOTHI.
37. KnaccuduuupyiiTe HuKe MepedrcIeHHbIE OKCUJIBI, HA30BHTE UX
SO»; K20; N2Os; A1203; FeO; BaO; MnO»; Mn2O7; P20O3; AgrO; CuO; PbO»; SiOo.
38.Hanumure (GOpMyasl OKCHIOB, KOTOPHIM COOTBETCTBYIOT oOCHOBaHMs: Mg(OH);
Fe(OH)2; Fe(OH)3; Cu(OH)2; NaOH; Ba(OH)2; Zn(OH),- Ha3zoBure yka3aHHbIE OCHOBa-
HHSL.
39. CocraBbre ypaBHEeHMs peakluii, ¢ HOMOLIEIO KOTOPHIX MOKHO OCYILECTBHTE HpEBPa-
IIEHHS 1 Ha30BUTE BCE BEIECTBA:

Cr - Crn03 - CrCls - Cr(OH); - Na[Cr(OH)4] —» Cr(NO3)3

LNaCrO; — Cra(SO4)3

40. Kakne M3 yKa3aHHBIX BELIECTB B3aMMOJEHCTBYIOT C THAPOKCHIOM Kallks, COCTaBbTE
ypaBHEHUSl peakiui, Ha3oBuTe mnohydeHHble BemecTtBa: N2Os; HoS; MnO; H3POs; FeCls;
Cu(OH)2; NaOH; KNO:s.
41. Kakue 3 yKa3aHHBIX THAPOKCHIOB MOTYT 00pa3oBath ocHoBHbIE coin Cu(OH)2; Ca(OH)y;
NaOH; A1(OH);; KOH? CoctaBbTe ypaBHEHUSI pEeaKIUid.
42. CocraBbTe ypaBHEHHUS PEaKIUii, C TOMOIILIO KOTOPHIX MOKHO OCYILECTBUTH IPEBPAILECHHs
U YKAXKUTE, K KAKOMY TUITY OTHOCUTCS KaXKJasl U3 HUX:

ruapokeun meau(Il) — oxcna mexu(Il) — xmopux meau(1l) [ ]ﬁa%ﬁl - ?

43. Jlansl BemectBa: Gocdop, okcua 6apus, cepHas KucaoTa, okcua cepbi(IV), Boaa, ruapok-
cun Hatpus. Kakue u3 HEX OyayT B3aMMOJEHCTBOBATh MEXIY coOoi? Hanmumure ypaBHEeHUs
peakiuii ¥ Ha30BUTE 00pa3yroIuecs BEIIeCTBa.

44.HazoBuTe BemiecTsa u YKaXUTEe, K KaKoMy Kjaccy oHH oTHocsTcs: SiO2; Na,O; Ba(OH)y;
HJ; H2SO4; Zn(OH)2; MgO; MgCly; NaHCOs; Cu(OH)CI; Fex(SOs)3; HaS; H3BOs; HoB4Oy .
45.Kakue U3 HUXe NepeynclIeHHBIX BEIIECTB NIPH B3aUMOEHCTBUN MKy COOOM MOTYT 1aTh
COJIM: IIMHK, cepHas kuciora, okcug meau(ll), okcua nmHka, cepHas KUCIOTa, OKCHA MEIu
(IT), oxcwmpa xamust (II), rugpokcun Gapusi? CocTaBbTE ypaBHEHHS M HA30BUTE IMOJTyYCHHBIE
COJIH.

46.CocTaBbTe ypaBHEHHs peakluii, ¢ MOMOIIBI0 KOTOPHIX MOYHO OCYIIECTBHThH HpeBpallie-
HHUS, YKQKUTE TUI PEAKIUH.

Ca - Ca(OH)2 - ruppocynbdat kaneuust — CaSOs - Ca(OH), — amroMUHAT KalbIus.

47 .Hanumute MojieKy/IsapHble U rpadudeckre GopMybl CIeAYIONMX BEIECTB: IMAPOKapbo-
Hat meau (II), okcun azora (V), XJopHast KHCJIOTa, THIPOKCOXJIOPU Oapus, ITMHKAT HaTpus. K
KaKOMY KJIaCCy OTHOCHUTCSI Ka)KJ10€ BEIIECTBO?

48. TlpoBeaute KnaccuuKaIMIO MEPEUHCICHHBIX HUXe coiyiei, HazoBute ux. (CuOH)>SOs;
Ca(HS)2; CaOCl2; NaH2PO4



49. HanummTe ypaBHEHUs peakLUi, C IMOMOIIBIO KOTOPHIX MOYKHO OCYLIECTBUTH IIPEBpAILECHUS,
HA30BUTE YKa3aHHBIC BELIECTBA, YKAKUTE TUIl PEAKLIUU

Pb —» PbO - Pb(NO3), [ ]ﬁaﬂﬁl — ?7 - Na;PbO> - Pb(OH)2 DEZ%—) ?

50. IMonyuute xnopun xene3a (II) BcemMu BO3MOKHBIMH CITOCOOAMH.
OCHOBHBIE 3AKOHbI XUMHUH

KonTtpouabsHoe 3axanne Ne2.
1. Paccuwraiite, CKOIBKO MOJIEKYJI COJICPIKUTCS B: a) THAPOKcH ie HaTpust maccou 40 T; 6) Boiopo-
ne oovemom 11,2 11 (H.y.); B) XJIOpe KOIMYECTBOM BELIECTBA 2 MOJIb?
2. Kakoii 06bem raza seigenurca (0O° C, 101,3 kIla), ecnu B peakmuto Berymat 10 r kapOboHaTa
kanbiwsa U 0,1 MOJIb COIIHON KUCIOTHI?
3. Omnpenenute Maccy a30Ta, Haxo/sIIEerocs B koa6e o0beMoM 2 11 ipu 22° C 1 766 MM. PT. CT.
4. Tlpu cropanuu MeTajIa Maccoii 3 I oopasyercs okcu Maccoit 5,67 r. CTerneHb OKUCIEHHS Me-
Tajia B okcuie paBHa +3. Uto 3o 3a meTain?

5. OpunakoBoe 1 4nciI0 MoneKyn copepsxures B: a) 0,5 r azora u 0,5 T kucnopoaa; 6) 0,5 1 azo-
ta u 0,5 1 yriekucioro rasa (4.y.); B) B cmecsax 1,1 1 yriekucnoro raza ¢ 2,4 r osona u 1,32 r yr-
JIEKHACJIOro raza u ¢ 2,16 r o3ona?

6. Kakoii 00beM ra3a BbLICISIETCS (H.y.), €CTM B pEaKIMIO BCTYyIMaeT 5,3 T XJIOpHUaa aMMOHUS U
7,4 T TUAPOKCUIA KATBIIHS ]

7. Tlpu 15 °C o6bem rasa pasen 273 mit. Kakoit 06beM 3aliMeT 3T0 KomudecTso rasa npu 17 °C,
eciu fgaBineHne noctossHHo? [Ipu kakoi TemmepaType 00beM ra3a yaBOUTCS ?

8. [Ipu B3aumopeiictBuu 6,85 r Meraiia ¢ Boaoi Boiaenuiock 1,12 n Bogopoaa. Onpenenute
3TOT METAJUI, €CJIM OH B CBOUX COEMHEHUSX JBYXBAJICHTEH.

9. CkoybKO MOJIEHi BEIECTBA COAEPKUTCS B: @) BOJopose Maccoii 10 r; 6) cepoBomopose 00be-
MoM 33,6 11 (H.y.); B) aMMHaKe, cofepxaniem 12,04 « 10% monexyn?

10. Onpenenure Maccy npoayKTa peakiiu, o0pa3yromerocs npy B3aumoeiicTeun 3 r gpocdopa ¢
H30BITKOM KHCIIOPO/Ia.

11.10Ipu 25 °C u 103,25 «Ila ra3 3aaumaer 00beM 300 1. Beraucnure, Kakoil 00beM 3aHMMAET

ras 1npH H.y.

12. 1 r mMeranna coemunseTcs ¢ Maccoit xjopa, 3anumMaroreil oobem 336 mit ipu 37°C u 735 Mm
PT. CT. BbIunciuTe SKBUBAJICHT METaJLIA.

13.Cxonbko Monekyn comepsKuTCs B: a) a30THOM KHCJIOTe Maccoil 63 T; 0) KHcIopoae 00beMoM
5,6 1 (H.y.); B) l010BOJIOpO/i€ KOIMUECTBOM BetiecTBa 0,5 Moib?

14. Kaxosa maccosas nons (%) pocdopa B pocdare kamprums?

15.TIpu 25 °C u 103,25 kITa 350 r rasa sanumaer 00beM 300 J1. BoMucanTe MOJAPHYIO Maccy ra-
3a.

16.11pu pasnoxenuu 21 T kapOoHATa ABYXBATEHTHOTO METaslla BBLIEIUIOCH 5,6 11 OKCHIA yrile-
pona (IV) (n.y.). YcranoBute GopmMymny COJH.

17.Ckonbko aToMOB COJICP)KUTCS B: @) KUCIOpojie Maccoit 32 1; 6) Bogopoae oobemom 22,4 11; B)
a30Te KOJMYECTBOM BEIIECTBA 2 MOJIb?

18.0npenenure maccy npoxykra peakiuu, 00pa3yroIIerocss IpH HATPEBAHUH CMECH M3 5 T ikKe-
ne3Horo nopoika v 10 r cepsl.

19. Kakoit 06bem 3aiiMyT BOASHBIE TIApbI Maccoi 181 mpu 765 MM pr. cT. 1 25 °C?

20.Ipu pasnoxenun 0,4373 T IBYXOCHOBHOM KHCJIOTHI, 0OPa30BaHHOMN INECTHBAIEHTHBIM DJIe-
MeHTOM, Beiemmiiochk 0,4058 r anruapuaa 3Toi KUCIoTel. Onpenenure GopMyiTy KUCIIOTHI.

21. BeruncnuTe Maccy MOIEKYIIbI CEPOBOIOPOIA.

22. Kakoii 06bem rasa seiaenutcs (0 °C, 101,3 kIla), ecau B peakiuro Berynaet 10,6 T kap6onara
Hatpus u 0,5 MOJIb CEpHOI KUCTOTHI?



23.TIpu 20 °C u 765 MM pr. cT. 06beM raza pasen 200 mi. Kakoit 00beM 3aliMeT 3TOT ras IpH
HOPMAaJIbHBIX YCIIOBHSIX?

24.TIpu B3aumonelictBun 12,8r MeTamwia ¢ M3OBLITKOM KOHIIEHTPMPOBAHHOW a30THOM KHCIIOTHI
BBIZICIMIIOCH 8,96 11 (H.y.) okcuaa a3zota (IV) u obpaszoBanack cojib, B KOTOPOH CTETIEHb OKHUCIIE-
HUS METajlla paBHa +2. Y CTaHOBUTE, YTO 3TO 32 METAJLIL

25.CKoIbKO MOJEKYJT COAEPKUTCA B: a) XJIOpe KOIMYECTBOM BemecTsa 10 Moiib; 0) aMMuake 00b-
eMoM 44,8 11 (H.y.); B) THAPOKCHJIE KAJIbLIUsI Maccoi 28 r?

26. Kaxoii 06bem raza soineantcs (0°C, 760 MM pT. CT.), €CIIM B PEAKIUIO BCTYIIAT 6,3 T cynbduTa
HaTpus U 7,3 T COJITHOU KUCIIOTHI?

27.Yemy paBHa MaccoBasi 10J1s a30Ta (%) B HUTPATe aMMOHUS?

28. 0,604 r MeTanna BEITECHHIN U3 KUCIOTHI 581 M1 Bogopoaa, cobpaHHoro Haj Bojoii mpu 18 °C
u 105,6 kIla. [laBnenue HachimenHoro napa Bozsl mpu 18 °C cocrasnser 2,1 klla. Haitaure sxBu-
BaJICHTHYIO Maccy MeTalia.

29.CxoipK0 MOJIEKYJT COACPKHUTCS B: a) aMMHAKe KOJIMYECTBOM BEIIECTBA 3 MOJIb; 0) KUCIOPOIe
obbeMoM 5,6 11 (H.y.); B) a30Te Maccoit 14 r?

30. Yemy pasna maccosas nois (%) pochopa B muruapodocare Kambius?

31.0,36 r raza npu 25°C u 765 MM pT. cT. 3aHEMaIOT 00beM 200 M. OnpejenuTe MOJISIPHYIO
Maccy rasa.

32.0,350 r MeTasuIa BHITECHHIIM M3 KUCIOTHI 209 M1 Bogoposa, cobpanHoro Ha Bojoii mpu 20 °C
u 104,3 xIla. JlaBneHue HaChIIIEHHOTO MMapa BOJBI IPH 3TOW TemmepaType cocrasisieT 2,3 klla.
Halinure sxBUBajIeHT MeTaLIAa.

33. CkonbKO aTOMOB COAEPKUTCS B KalbLUK Maccoii 80r?

34.Kaxoii 06vem raza soienurcs (0°C, 101,3 xIla), eciu B peaknuo BCTymsT 4,2 T kapOoHaTa
Maruus 1 0,1 MoJIb a30THOM KMCJIOTHI?

35.200 M1 raza HaxosATCS B cocyze noa AaBienueM 767 mm prt.ct. u 27°C. Kak HeoOxoaumo u3-
MEHHTb TEMIIEPATypy ra3a MNPy HEU3MEHHOM JIaBJICHHH, YTOOBI €r0 00hEM YMEHBIIWICS BIBOE?
36.Yemy paBeH SKBUBaAICHTHBIIH 00bEM BOIOPO/IA, XJI0pa, KUCIOpoaa?

37.Kakoii 00beM 3aHMMaET (H.y); a) aMMHAK KOJIMYECTBOM BelllecTBa 3 MoJib; 0) ¢prop Maccoii 19
T; B) XJIOPOBOJOPO.I Maccoit 73 r?

38. Cxonbko Moneii cynbdara HaTpus oOpasyeTcs py B3auMozelicteun okcuza cepsl (VI) oobe-
MoMm 44,8 11 ipu 25°C u 765 MM PT. CT. C TUAPOKCHUIOM HATPHS?

39.Yemy paBua maccoBas 10714 (%) a30Ta B HUTPATE KaubLys?

40. [Tpu paznoxenun 0,4638 T oxcuaa meramia noiaydeHo 0,4316 r metamia. OnpenenuTe SKBH-
BaJICHT METaJlIa.

41.Cxonbko aToMOB COIEPKUTCS B: a) Meau Maccoii 127 1; 6) Bogopoae 06beMoM 3,5 11 (H.Y.); B)
O6pome maccoit 160 r?

42.XBatur 1 50 . YKCYCHOM KHMCIIOTBI 1151 okucnenus 4,8 r Maruus? OTBET MOATBEPIUTE pacye-
TOM.

43.Macca 0,36 i napoB BemiectBa npu 98°C u 98,642 xlla cocrarmser 1,8 r. Beraucnure mossip-
HYIO Maccy BEIeCTBa.

44.HpH B3auMozecTBuu 1,04r HEKOTOPOro MeTajia C paCTBOPOM KHUCIIOTHI Bbiaenmnoch 0,448 1
(1.y.) Bogopoaa. Onpeaennure SKBUBAJICHT METaJLIA.

45.Cxonbpko MOJIEKY COIEPKUTCA B: a) CEPHON KMCI0Te Maccoi 98 r; 6) Bome Maccoii 36r; B)
xjope oobeMoM 67,2 11 (H.y.)?

46.MaccoBas 10Jisl IIMHKA B €r0 CIUIABE C KEJIe30M paBHa 85%. Kakoit o0bem Bomopoaa (H.y.)
BBIJICJIUTCS TP B3aMMOACHUCTBUM 14 T. TAKOTO CIIaBa ¢ U30BITKOM COJISTHON KHUCTIOTHI?

47.5r. BOZIOpOIa HaxXoauTcs B 3aKpbiToM cocyne nipu 25°C u 103,3 kIla. Beraucnure o6beM cocy-
na.



48.113 50 r kap6GoHaTa JByXBAICHTHOIO MeTa/lIa MOJy4eHo 55,5 T ero xymopuaa. Onpenenure
SKBUBAJICHT M aTOMHYIO MacCy MeTaJla.

49.Cxonbko aToMoOB COIEpKUTCA B: a) a30Te 00beMoM 33,6 11 (H.y.); 0) xjope Maccoil 142r; B)
YTJIEKUCIIOM Ta3e KOJUYeCcTBOM BemecTBa 0,5 Mob?

50. Kakoii 06beM YIIeKHCIIOro rasa, U3MepeHHbI pu 760 MM pr. cT. u 25 °C BBILIETUTCS TIPH
o0pabotke 15 r kapOoHaTa HATPHsT U3OBITKOM COJISTHON KUCIIOTHI?

CTPOEHUE ATOMA. IEPUOJIUYECKHWH 3AKOH JI.K. MEHJIEJIEEBA 1
CTPOEHHME ATOMOB. XUMHNYECKAS CBA3b.

KonTtpoJabHoe 3ananune Ne3.

1. Hamumure mONHBIE M COKPAILEHHBIE 3JIEKTPOHHBIE (POPMYIIBI Il AaTOMOB 3JIEMEHTOB C II0-
pAIKOBBIMH HOMepamu 23, 35, 41.

2. Hanummure sneKTpoHHBIE popMynsl noHoB Al**, Nat, F-, 0%,

3. Kakue HOHBI SBISIOTCA U30910eKTpoHHEIME: Fet?, Co®*, Cr**, Ni**?

4. CKONBKO BAJE€HTHBIX DJIEKTPOHOB COJAEPKAT DJIEMEHTHI C IOPSAKOBBIMU HoMepamu 14, 20,
227

5. Kaxkoe uncio 31eKTpoHoB y nona Cr
6. Kakoil 3 yKa3aHHBIX MOHOB MMEET KOH(PHIYPalHMIO OJaropoJHOro rasa: Te>", Ga*, Fe*?,
Cr*t?

7. Atom Kakoro sjemeHTa mMeeT koHdurypamuio 1s*2s*2p®3s?3p®4s'? Onpenenure, ckomnbko
MIPOTOHOB ¥ HEHTPOHOB B SAJIPE TAHHOTO aTOMa.

8. CKOIBKO HECTIAPEHHBIX JIEKTPOHOB nMeeT HoH Co

3+9

3+9

o 80
9. Omnpenenure 4KCI0 MPOTOHOB M HEUTPOHOB B SJPE aTOMA 3 6K7.

10. Ckonbko 31eKTpoHHBIX ci1oeB y yactu Li, Lit, K, K*?

11. Dnextponnas dpopmyna atoma 1s?2s?2p®3s!. Onpenenure neprosa u rpymny nepuogHIecKoit
cucremsl J[.M1. Menneneesa, B KOTOPBIX HAXOAUTCS DJIEMEHT.

12. Ckonbko 3HaueHWHi MarHUTHOTO KBAaHTOBOTO YHCJIa BO3MOXKHO IUIS DJIEKTPOHOB JAHHOIO
CJIOS1, €CITU BTOPOE KBAaHTOBOE YMCIIO PABHO TpeM?

13. 3HayeHns KaKOro KBAHTOBOTO YHCIA OTIPECIISAIOT YUCIO S-, p-, d-, f- opOuTaneii Ha sHEpre-
THYecKOM ypoBHe? CKOJIBLKO BCETO S-, p-, d-, f-2IeKTpOHOB B aToMe KobanbTa?

14. CocraBbre dnekTpoHHYI0 (GOPMYITy aTOMa 3JIEMEHTA, C MOPSAIKOBBIM HOMEPOM 22 H YKaXKH-
T€ €ro BAJICHTHBIE 3JIEKTPOHBI.

15. Hanummure smeKTpoHHBIE (GOPMYJIBI DIEMEHTOB ¢ MOPAAKOBEIME HoMepamu 32 u 42. K ka-
KOMY 3JIEKTPOHHOMY CEMENCTBY OTHOCUTCSI KaXK]IbIi U3 3TUX 3JIEMEHTOB?

16. Kakyio HU3IIYIO CTeleHb OKUCIIEHHUs MPOSBISET XJIOp, cepa a3oT u yriepox? ITouemy? Co-
cTaBbTe (GOPMYIIbI COETMHEHHUM alIOMUHHUSA C JAHHBIMU 3JIEMEHTaMU B 3TOM CTENEHU OKUCIICHUS.
Kaxk Ha3pIBatoTCS COOTBETCTBYIOLIUE COCTUHEHUS !

17. Tlouemy Maprasen nposiBIsSeT METANIMYECKUAE CBOWCTBA, a XJIOp - HeMmeTaamdeckue? Ot-
BET MOTUBUPYHTE CTPOSCHHEM aTOMOB ATHX 3JIeMEHTOB. Hamumure Gopmysbl OKCUIOB U TH-
POKCHIOB XJIOpa U Maprasiia.

18.Kak MeHSAI0TCS aTOMHBIE PaAnuyChl 3JIEMEHTOB B MepHoje U B rpymme? MOHOTOHHO M OHU
u3MeHstoTes no nepuoay? Ilouemy npu mepexojie OT rajoreHa K 3JIEMEHTY MOATPYIIbI Teaust
aTOMHBIN paguyc yBennuuBaetcs? [IpoaHanu3upyiiTe 3Ha4€HUS] aTOMHBIX PaJInyCOB 3JIEMEHTOB
II nepuona.

19. Tlouemy oxasbiBaroTCS GIM3KUMHU PAgUyChl aTOMOB (MOHOB) NEPEXOIHBIX JJIEMEHTOB 3d-
MNOATPYII 2-T0 ¥ 3-T0 JIMHHBIX IEPUOI0B?



20.TTouemMy TeHAEHIMS K 0OPa30BAaHUIO OKCHIOB B HU3ILIEH CTEIEHH OKHMCIICHHS HAHOOIee IpPKO
BbIpaXkeHa y 3d-MeTayuioB MEPBOTO JIMHHOTO MEPHOIA TTO CPABHEHUIO C UX aHAJIOraMH W3 2-TO
¥ 3-r0 AMIMHHBIX NeprnoaoB? OTBET NOATBEPAUTE IPUMEPAMH.

21. B npupomHBIX COEMHEHHAX 3JI€MEHT X HAaXOMWTCA B BHMAE M30TOmNoB 1 u 2. Berumcinte
CPEIHIOI0 aTOMHYIO MAcCy 3JIEMEHTA, €CJIM MaccoBasi J0Jisl M30TONOB paBHa X1 U Xo.

No BapuanTa 1 X1,% 2 X2,%
1 3Cl1 75,50 37C1 24,5
2 N 99,64 BN 0,36
3 2c 98,89 3¢ 1,11
4 8Rb 72,00 8Rb 28,00
5 %Cu 26,30 SCu 72,70
6 Br 54,20 81Br 45,80
7 IK 93,10 UK 6,90

22. O6wsicauTe Gitm3ocTh cBoiict kucnot H3BOs (K1 = 6(107'%) u H2SiO3 (K1 = 3007'%). IMoue-
My CXOJICTBO THAPOKCUIOB OOpa M afOMUHUS BBIPAXEHBI MEHEE SIPKO, YeM OOpPHOU U KpeMHe-
BOM KHCJIOT?

23. O6bsacauTe Gnu30cTh cBOMCTB amporepubix Be(OH), u AI(OH)3 u orimMune ruapokcuia
OepyIUTHs OT THIPOKCHJIA MarHUs, SIBISIONIETOCS TPYIIOBBIM aHATIOTOM OCPUILIHSL.

24. O6bsicHUTE GIM30CTH CBOMCTB XapaKTEPUCTHYECKMX OkcuaoB B mapax Ga — In, Ge — Sn,
As—Sb, n ux otimmuue ot okcunos T1, Pb, Bi.

25. DeMeHT B IEPUOAUYECKON CUCTEME UMEET MOPAAKOBEIM HoMep 24. Kakue cBoiicTBa mpo-
SBJISIFOT €70 OKCHIbI, OTBEYAIOIINE €r0 BBICIICH M HU3IICH cTeneHu okucieHus? OOpasyer
3TOT DJIEMEHT Ta3000pa3HbIe COCTUHEHUS C BOJOPOIOM?

26. OnpezenuTe, Kakoil U3 MPUBEIEHHBIX >JIEMEHTOB IPOSABISAET B OONbIIEH CTENEHH CKJIOH-
HOCTh K oTpunarensHoit nomsipuzanuu: B, N, O, F, Si, Cl, Br, eciiu u3BecTHbl BETUYUHBI OTHO-
CUTEJIBHOM JIEKTPOOTPULIATEIIbHOCTH ATUX IJIEMEHTOB.

27. Vicxons U3 BEIMYMH JIEKTPOOTPULIATENLHOCTH, YKaXHUTE, Kak B pany a) F, Cl, Br, I usme-
HSETCS CIIOCOOHOCTh MPUHUMATH AJIEKTPOHBI; 0) u3MeHsercs paauyc aroma N, P, As, Sb, Bi; K,
Ca, Sc, Ti.

28. Ykaxure, Kakoe U3 CPaBHUBAEMBIX JBYX COEIMHEHUM ABIAETCS 60JIEe CHIBHBIM OCHOBAHU-
eM: a) NaOH u CsOH; 6) Ca(OH), u Ba(OH)2; B) Zn(OH), u Cd(OH)..

29. VxaxkunTe, Kakas M3 CPaBHMBAEMBIX JBYX KHCIIOT, SBISETCS 0OJ€e CUIBHOIL:
a) HoSO3 mimn HaSO4; 6) H3PO4 mmu H3VOa4; B) HaSO3 it HaSeOs.

30. Yem obycnoBaeHa 61M30CTh 3HAYEHHI MOHU3ALMOHHBIX MOTEHIMAIOB aTOMOB JKele3a, KO-
0anbTa U HUKEJsl, UMEIOIINX Pa3HYI0 AIEKTPOHHYIO KOH(UTYpaIio?

31. Kakue cBOiiCTBa aTOMOB MOYHO OIIGHWUTh MCXOIS W3 MOHHW3AIMOHHBIX TMOTEHIHAIOB? UTO
MO>HO CKa3aTh O CBOMCTBaxX 3JIeMEHTOB, A, b, B, ecnu nns HUX xapakTepHbl MOHU3AIMOHHbBIE
noteHnuansl Ia = 3,89 3B; I5=9,75 3B; Is = 13,61 3B?

32. YeM MOXKHO OOBSACHHUTH Pa3HBI XapakTep M3MEHEHMS BEIMYUH aTOMHBIX PaJUyCOB B Pa3-
JUYHBIX MOJArpyNIax nepuoandeckoit cucreMol? CpaBHUTE U3BMEHEHUE aTOMHBIX PaJMYCOB S- U
d- anemenToB I rpynmsl; p- u d- anemenToB Il rpynmsr; p- u d- anementos IV rpynmsl.

33. Kaxkoii U3 21€MEHTOB YETBEPTOrO IIEPHOA — BAHAAMI UM MBIIBIK - 00IanaeT 0oJee BbI-
Pa)KEHHBIMU METAJUIMYECKUMHU CBOMCTBaMu? JlaiiTe OTBET, UCXOMS U3 AJIEKTPOHHOIO CTPOECHUS
aTOMOB ATHX DJICMEHTOB.

34. YuuTeIBas pacipenelicHue dJIEMEHTOB B IIEPUOAUYECKON CUCTEME, YKAKHUTE, H3MEHSIOTCS
T MIEPUOIMYECKU CIICIYIONIME CBOMCTBA 3JIEMEHTOB C YBEJIWYEHHEM aTOMHOIO HOMeEpa: a) Ba-
JICHTHOCTH; 0) METAJUTMYECKHE CBOWCTBA; B) Macca aToMa; r) o0Iee KOJIHIECTBO dJIEKTPOHOB HA
BHEIIIHEM ypOBHE?



35. Kak mensiorcs (Gpu3M4eckue U XUMUYECKHE CBOMCTBA BOJAOPOJHBIX COCAMHEHHMI 2JIEMEHTOB
IT meprona?

36. Ha kakoM OCHOBaHHMH XpoM M cepa, pochop W BaHaIUH PACIONOKEHBI B OJHOM TPYIIIE Me-
puoauyeckoit cucremsl? [loueMy UX MOMEIIAOT B pa3HbIX NOATpYyMIax?

37. Kakue BOJOPOIHBIE COCAUHEHUS 00pa3yloT P-3JIEMEHTHI TpeThero nepuona’? Kak usMeHs-
IOTCSI IPOYHOCTh U KUCJIOTHBIE CBOMCTBA 3TUX COCAMHEHUH ClieBa HAIIPaBo?

38.Kaxoii crioco6 00pa3oBaHus KOBAJICHTHON CBA3M HA3hIBAIOT JOHOPHO-akuenTopHeIM? Kakue
XUMHYECKHE CBsi3u uMeroTcs B monax NHa* u BF4~? Ykakute 1oHOp M akmenTop.

39.Kak meron BC o0bscHsier nuneiinoe crpoenue Monekyisl BeCl, u Terpasapuueckoe CHy?
40.B 4em cocTOUT sBJIEHHE TMOPMAN3ALUM >IEKTPOHHBIX opouTaneii? Kakosa ¢popma rubpus-
HBIX 00J1aKOB?

41.Vkaxure OCHOBHBIE THIBI THOPHM3ALKMHU JIIEKTPOHHBIX OPOHUTANIEH.

42 .Kakas KOBaJeHTHas CBS3b Ha3bIBaeTCsA O- U Tk CBA3bI0? Pa3bepuTe Ha MpUMEPE MOJIEKYIBI
azoTa.

43.B uem ornnume O- u TE cBsa3u? JlaiiTe 00bsICHEHHE Ha OCHOBE MPEICTABICHHUN 00 DIIEKTPOH-
HBIX O00JIaKax.

44 W3 >1eMeHTOB, NPUBEIEHHBIX HUXKE, BHIOEPUTE T€, KOTOPHIE MOTYT OBITH JOHOPAMH DIIEK-
TPOHHOM TMapel, M TE€, KOTOPbIE MOTYT OBITh AaKIENTOpaMH MPU OOpa30BaHUU JOHOPHO-
akuenrtopHoi ceszu: B, Cl, N, S, H.

45.JlaiiTe XapakTEpUCTUKY BOJOPOJHOM CBsA3M. B Kakux Ciydasx BO3MOXKHO €€ oOpa3oBaHue?
[IpuBenure npuMepsl.

46.Kakue U3 KUIKOCTEH acCOIIMUPOBAHBI 3a cyeT oOpa3zoBanms BojopoaHou ceszu: HF, HoO,
H>SO04, CoHsOH?

477 Tlpuseaure GOpPMYIIBI OKCHIOB 3JIEMEHTOB TPETHETO MEPHOMA, YKAXKUTE THIl XMMHYECKOM
CBA3U B coeqMHEHNAX. Kak MeHseTCs OJIIPHOCTD CBA3M B 3TUX COEAMHEHUSX MO MEPUOAY CIEBa
Hanpaso?

48. INpuBeaute GOpMyIbI TUAPUIOB SJIEMEHTOB IA IpyIIIbI, YKaKUTE THI XMMUYECKON CBSI3H B
coennHeHUsX. Kak MEHsIeTCsl MOJIIPHOCTH CBSI3M B 3THX COCAMHEHUSX BHU3 MO Tpynmne?

49 Tlpuseaure hopmyabl OKCHI0B d51eMeHTOB II[A rpynmel, yKaKuTe TUI XUMHUYECKON CBA3H B
coennHEeHUAX. Kak MEHsSeTCs MOJIPHOCTH CBS3M B 3TUX COCAMHEHUSAX BHU3 10 rpynne?

50. Onpenenure BO3MOMHBIE BAJEHTHOCTH M CTENEHM OKUCIEHHWs aToma cepbl. IlpuBemure
dbopMyIbl COENMHEHUH, OTBEYAIOIIME TUM CTEMEHSM OKHCIICHHUS, OXapaKTepu3yhTe coelauHe-
HUSL.

XUMHUYECKAS TEPMOANHAMUKA
KounrtpoJabHoe 3ananune Ned.
1. Tepmoxumuueckoe ypaBHeHue ropenus dpocdopa:
4P + 502 1y = 2P20s5 () , AH? =-3010 x/Ix
CKOJIBKO TETUIOTHI BBIZICIUTCS Tipu cropannu 31 r dhochopa?
2. Beruuciure Temnory oopasoBanus 1 Mok SO2 (), €CJIM NPH Cropanuu 16 T cepbl BBIIEIIETCS
197,6 x/Ix Terma.
3. CkoJbKO Teria BhIICTUTCS npu cxxkuranuu 100 1 Bogoposa, B3ITOro Npu H.y., €CJI TOPEHUE
22,4 1 BOgopoAda CONpoBokIaeTcs Boiaenenuem — 285,8 k/Ix remna?
4. IIpu coenunenun 7 T xenesa ¢ cepoid Beyaenmioch 12,2 kJlx terna. Paccuuraiite TennoTy
obOpazoBanHus cyabduaa xxenesa.
5. Ckonbko Temta Boiaenurcst npu cropanuu 200 J1 STHIIEHA, B3ATOTO MPH H.Y., ECIIU TIPU CTrO-
panuu 1 mous Beiaensiercs 52,25 kJx?
6. Ilpu coenuuenuu 2 11 XJI0pa ¢ BOAOPOAOM Bhiaensercs 164,6 xJIx Temna. Onpenenure Tem-
70Ty 00pa3oBaHus XJIOPOBOIOPOAA U3 SJIEMEHTOB.



7. TepMOXMMHYECKOE yPaBHEHUE PEAKIIUH TOPEHHS AllETUIICHA:

2CH2 () + 502 () =4C02 (1) +2H20 (y,  AH® =-2610 x/Ix
CKOJIBKO TETUTOTHI BBIICIUTCS, €CIIU OYIeT u3pacxoaoBano 13 r aneruieHa’?
8. Cxonbko 6bITO B3ATO MMAPOKCHIA HATPHSA, ECIIU IPH €ro HEHTPATU3ALMU XJIOPOBOIOPOIOM
M0 PEaKIUu: NaOH () + HCI () = NaCl ) + H20 )
BBIIEIMIOCh 352,9 x/x Temna?
9, TepMoxuMHuueckoe ypaBHEHUE peakinu B3aumonencTBus okcuaa meau(Il) ¢ conmsnoi kuc-
notoit: CuO) + 2HCl (aq) = CuCly (aq) + H2O 5y, AH? =-63,6 kJIx
Ckonpko TemnoTsl Belaenures npu pactsopenuu 200 r okcuaa meau (11)?
10. [Ipu coequuenun 4,2 r xkenesa ¢ cepoil Beiaenuiiock 7,15 k/Ix terna. CoctaBbTe TEPMOXH-
MHUYECKOE YPAaBHEHHUE PEAKIUU.
11.Cxonbko TennoTsl BeIAENUTCS pU cropanuu 4,48 1 (H.y.) stunena? TemnoTsl 00pa3oBaHus
C2Ha, HoO¢ 1 CO; cooTBeTCTBEHHO paBHbI (KJ>k/Moiib): +52,3; -241,88; -393,62.
12.Brraucnnte temnosoit s3dpdexr peakuu: 4NH3 + 502 = 4ANO + 6H,0 , 3Has 4TO TEILIOTHI
obpazoBanus NHs ), H2O(), NO() coorBeTcTBeHHO paBHbI (K [x/Moub): -46,20; -241,88; +90,40.
13.Boruncnute Temnory o6paszosanus MgO u TernoBoit 3QQEKT peakiyu:

MgOw) + COw) = Mgw) + CO2r) 3HasA, 4TO TEIUIOBOM (P eKT peakuuu BoccTanoBieHuss MgO
BoZopoioM paBeH + 360,12 k]I, a termotsl o0pazoBanus CO¢r), CO2(r), COOTBETCTBEHHO PaBHBI
(xIx/monb): -110,55; -393,62.
14.HpI/I cropanuu 11,5 r stunoBoro crnupra CoHsOH Beigenunocs 311,295 k/lx. Beruucnure
teroty oopazoBanust C2HsOH, 3nas, uro Termnotsl o0pasoBanust COzr), H2O«) cooTBEeTCTBEHHO
paBHbI (k/[x/Momb): -393,62; -241,88.
15.11pu kakoii u3 peakuuii ropernst HoS BbIIenuTCst GONBIIE TEMIOTHL:

2H>S) + O2¢) = 2Swo) + 2H20() unmu 2H2Sr) + 302 = 2SO02ry + 2H20(r)
eciu TeroThl oopazoanus HoS), H2Owy 1 SOz cootBeTcTBeHHO paBHbI (K/[x/Monb): -20,15;
-241,88; -297,00?7
16.Tennosoit spdexr peakuun:  3N20q) + 2NH3 ¢y = 4N2 () + 3H20(r) paseH -714 xJIx.
Beruncnute Teroty obpazoBanus N»>O, 3Hast, uto TemnoTsl obpazoBanusi NHsr), HoO) coot-
BETCTBEHHO paBHHbI (k/[k/Momb): -46,20; -241,88.
17. Cxonbko TEMIOTHI BBIAEAMTCS NP B3aHMOJIEHCTBHH OJHOTO aToMa Kanus ¢ Bojoi? Termo-
Tl 00pazoBanus HoOx), KOH) cooTBeTcTBeHHO paBHBI (K/[/M0mb):-285,91;-426,77.
18.Cxonbko TennoTsl BHIAEINTCS NPH CTOPAHUU OJHOTO JUTPa MeTaHa, nponana (1.y.)? Termo-
el oOpazoBarusi CHaq), C3Hsr), H2O), CO2r), cooTBeTCcTBEeHHO paBHbI (k/x/Monb): -74,87; -
103,85; -241,88;-393,62.
19.0xcun Menu CuO BoccTaHaBIMBAeTCA BOJOPOAOM; MarHMEM. BBIUMCIHTE TEIIOTY 006pa3o-
Banus CuO u termnoBoit 3¢ dext peakuun: CuO + Mg = MgO + Cu 3Has, 4To TeroBoi 3P ekt
peakmuu BocctanoBieHus: CuO BogopoaoM paBeH —86,88 kI, a TeroTel oopazoBanust MgO
1 H,O( cootBercTBeHHO paBHbl (K/x/Moinb): —602,00; —241,88.
2().CKOTbKO TEIUIOTHI BBLICITHTCS npu cropannu 1 kxr xxunkoro 6enszona CsHe; 1 kT razoobpas-
Horo Oenzona? Terumoter o6pa3zoBanusi CsHe (x), CéHs 1), CO2r), H2O¢) COOTBETCTBEHHO paBHBI
(xIx/momp): +49,00; +83,20; —393,62; —241,88.
21. Beruucnute Temnossie 2QPEKTH peakuii THAPUPOBAHKS:

CHs+Hy - CoHg u CoHo + Hy — CoHy

3Has1, 4To TermioThl oOpa3zoBanust CoHawr), C2Haw), CoHery cooTBeTcTBeHHO paBHBI (K IK/MOJIB):
+52,30; +226,80; —84,69.
22. TIpu nonyuenuu oxHoro >keuBanenTa Ca(OH)2 n3z CaOw) 1 HaOp BBIIEnsercs 33,26 kJx
Ter10Thl. Berauciure termnoty oopazoanust CaO, 3Has1, yto Ternora oopazoBanus HoOex) paBHa
-285,91 x/I>x/MOmb.
23.Ucxons us peakuun:  Si02 ) + 2Mgry = 2MgOw) + Siey, AH® =-372 kxJIx BEIYMCIHTE
AH % SiO; (), mpuasas AH % MgO = 611 x/JIx.



24. Paccunraiite AH % ZnSO4 (), €CITH H3BECTHO, UTO

27nS) + 302 ) = 2ZnO0¢ + 2S02 (v, AH® =-890,0 xJIx

2502 i+ O2 () = 2S03 (1), AH® = -196,6 x]Jx

ZnS0O4 () = ZnO) + SO3 (1), AH® = 234,0 xJIx
25. BlukcauTe KOJMYECTBO TEILIOTHI, KOTOPOE BhlAedsercs npu cropanuu 20 1 aubGopana
(H.y.), ecnu cTaHAapTHBIE TEIUIOTHI oOpa3zoBaHust B>O3w) u BoHer) cooTBEeTCTBEHHO paBHBI
1264,0 u +31,4 x/x/monb. LlenecooOpa3HO M KCIOJIB30BaTh B KAYeCTBE TOILIMBA TUOOpaH
BMECTO 3TaHa, €CJIM CTaHJIapTHAs TeIIoTa cropanus 3TaHa — 1559,88 kJx/moinb?
26.Bprauciure cTanaapTHYIO TEIUIOTY 00pasoBanus kapouaa Bonbdpama WC 110 cTaHAapTHBIM
teriotam cropanus (k/lx/monb) rpadurta —393,7; Bonbdppama —837,5; xapbuaa Boab(pa-
ma —1195,8.
27. Onpenenure TemnoBoit 3ddekt peaktmu: 2PbSw + 302 ) = 2PbO) + 2502 (1), HCTIONB3YS
3HaYeHMs CTAHAAPTHBIX TEIUIOT 00pa3oBaHus pearupylomux sermects (k[x/mMoib): AH % PbS
=-9428; AH % PbO = —217,86; AH % SO2 () = —296,6.
28. Brruncnute 3nadenne AH © 11s mpoTexaromux B opraHu3Me peakiuii IpeBpanieHus TIoKo-
3Bl
a) CeH1206 () » 2C2H50H ) + 2CO2 () 6) CeH1206 ) + O2 () » 6H20¢ + 6CO2 (1
Kakast u3 3Tux peakiuii mocTaBiIseT OpraHu3My OOJIbIIe YSHEpTrUun?
AH % CeH 1206 () = —1273,0 xIx/Momb; AH % CoHsOHgwy = —277,6 xJIx/Momb |
AH % CO: ) = -393,5 kJlx/Monb; AH % H20 () = —285,8 kJlx/Mob
29.Paznoxenue rpeMydeii pTYTH IIPU B3PBIBE UIET 110 YPABHEHUIO:

Hg(ONC)2oo = Hg 9 +2CO2(r) + Nary, AH =+364,2 xJIx
Onpenenure 00beM BBIICIUBIINXCS Ta30B (H.y.) U KOJMYECTBO TEIUIOTHI, OTJIOTUBIICHCS TPH
B3phwIBE 1,5 kr Hg(ONC)>.
30.Vkaxure, kakas U3 IBYX peakiuii OyJeT IpOTeKaTh CAMOIPOU3BOJILHO:
a) Few + AlO3w =Alw +FexO3w) 0) Al +FexO3 ) =Few + AlO3

3nauenns AH % u S° pearupyronux BelecTs IpUBEICHb! HUKE:

BertectBo Fe Al Fe»Os ADLO;3
AH %, xJT>x/Momb 0 0 -821,3 -1675,0
SO, Tx/(momnb[K) 27,15 28,31 89,96 50,94

31.Vcnonb3ys 3uauenus AH % u S° Bemects, onpejenuTe, kakas u3 MpMBEJEHHBIX PEAKIIHil
TEPMOJIMHAMHYECKH OoJiee MpenoYTHTEIbHEE:

2H2$(r) + 302(r) =2S0> o + 2H20(r) U 2H2$(r) + Oz(r) = ZS(K) + 2H20(r)

BemectBo HoS¢ Oon) SOz S poMO H>O¢
AH %, xJT>x/Momb -20,15 0 -296,9 0 -241.88
SO, JTx/(momb[K) 205,64 205,03 248,1 31,88 188,74
32. Onpenenure nanpasnenue peakuuu: Clo ¢y + 217 p-p) =2C1 o) + L ), ecmm AH % Tpp) =

-50,2 kJIx/Monb, AH % Cl™pp) = —50,2 kJI/MOb.

33.0uennTe TEPMOAMHAMHYECKYIO BO3MOKHOCTh MPOTEKAHUS B CTAHJAPTHBIX yCJIOBHUAX Peak-
mun: No () + 2H2O00 = NHaNO3 ) , yuuTsiBas, uto AGY BoABI ¥ HUTPHUTA aMMOHHUS PaBHEI CO-
oTBeTcTBEHHO —249,7 m —115,9 x/[x/Monb. MoxxeT nu 3Ta peakuus IpOTEKaTb NPU BHICOKON
temneparype?

34.0npenenute TemnoBoi 3GPEKT peakiyu:

%Nz @ + % 02 =NOg, wucnonssys 3Hauenne AG% NOg) u

SY pearupyromux Bemiects: AG% NO¢) = 86,69 xJIx/Monb, S° - N2 ¢y, O2 ¢y , NOg) cooTBet-
cTBeHHO paBHbI 191,5; 205,3; 210,62 [Ix/(monbK).




35.Ha ocuosanuu semmuua AH % u S° pearupyromux BemiecTs, BBIYMCIUTE CTAHAAPTHOE U3-
MeHeHHe dHepruu [ nboca cieayromniero mpoiecca:

SOz + 1/202 ¢y = SO3 (v . Onpesenute Temmepatypy, pu kotopoit AG? = 0, u caenaiite BbI-
BOJ] O HAIIPABJICHUH PEAKIMH BBIIIE M HIDKE STOH TEMIIEpaTyphl.

BemecTBo SOz Oo) SOs3
AH %, K J[/MOIIb -296,9 0 -395,2
SO, JTx/(momb[K) 248,1 205,0 256,1

36.Brrunciurte usmenenue sHeprun ['u66ca B peakium:
COp + H2Opy«» CO2 () + H2 ()

mpu cTaHgapTHOH Temmneparype. CtanmapTable sHepruu I'n66ca AG% COg), H2Ow), COxry co-
OTBETCTBEHHO paBHbl —137,1; —228,6; —394.,4 x/]x/Monb. Caenaiite BBIBOJ O HAlPaBIEHUU MPO-
necca.
37. Jlns xakux okcuuoB (B ckoOkax mpusenenbl ux AG’s o6pasopanus, kJI/M0JIb) TPUHIMIIH-
aJBbHO OCYIIIECTBUMA PEAKIMsl BOCCTAaHOBJIEHHUSI BOJAOPOJAOM B CTAaHAAPTHBIX ycioBusAX: a) Rb.O
(291); 6) CuO (-129); B) MnO (-363); 1) PbO (-189)? AG’ H2O(r) = —228,6 K JI:%/MOJb.
38. Kaxue U3 nepedncieHHBIX OKCUIOB MOTYT OBITH BOCCTAHOBJIEHBI almoMuHKMeM npu 298 K:
CaO, FeO, CuO, PbO, Fe;03, Cr203? Cranmaptasie sHeprun ['m606ca mepeuncieHHbIX OKCHIOB
COOTBETCTBEHHO paBHbl: —604,2; —244.3; —129,9; -189,1; -740,3; —1050,0 x/I>x/M01Ib.
AG% Al,O300 = —1582,0 K JI/MOIb.
39. Paccuuraiite 3nauenne AG® crenyromeit peakiuu:

NiO«) + Pbw) =Niw) + PbO) , ycTaHOBHTE HampaBiIeHUE PEaKIUU B CTaHIAAPT-
HBIX ycioBusX npu 298 K, ncnonb3ys ciaenyonme JaHHble:

NiO () Pb) .
BemecTso Ni PbOw
AH %, xJ]>x/Momb -239,7 0 0 -189,1
SO, Jixx/(mons(K) 38,0 64,9 29,8 66,1

40.YMenpLIacTCA UM YBEIMYMBAETCA SHTPOIMS IPH MEPEXOoAax: a) BoAbL B nap; 6) rpadura B
anmas? Ilouemy? Bwrauciure AS%03 TS KaXIOTO npeBpaiienus. Caenaite BBIBOJ O KOJIUYe-
CTBEHHOM HM3MEHEHHMHU SHTPONUH NP (Ha30BbIX IPEBPAIICHUSIX.
41.Yem MOXHO OOBACHUTH, YTO IPH CTAHAAPTHBIX YCIOBHAX HEBO3MOXHA DK30TEPMHYECKAS
peaxuus, IpoTeKarolas Mo ypaBHEHUIO:

Hz ) + CO2 () = COry + HaOp; AH = -2,85 xJTx
3Has TerIoBOM A(PGeKT peakiuu U aOCOTIOTHBIE CTAaHIAPTHBIC SHTPOIHUH COOTBETCTBYIOIIUX
BEILIECTB, OMPEACIIUTE AG08 5TO# peaKuuu.
42.Tpsavas wiu obpaTHas peakuus OyAeT IPOTEKATh IIPU CTAHAAPTHBIX YCJIOBUSAX B CHCTEME:
2NOr) + Oz = 2NO2 y? OTBeT MoTuBHUpYiiTe, BhrunciuB AG g paMoii peakiu.
43.Vcxons u3 3HaUeHMI CTAHAAPTHBIX TEILIOT 0OPAa30BaHMS M aOCOMIOTHBIX CTAHIAPTHBIX JH-
TPOTHii COOTBETCTBYIOMMX BemecTs, Bhraucaute AGl0s peaxiuy, MpoTekaromieil Mo ypaBHe-
HUIO:
NH3 7 + HCI n = NH4Cl (). MokeT 1 3Ta peakuus Ipu CTaHAAPTHBIX YCIOBUSAX HATH CaMO-
MIPOU3BOIBHO?
44.TIpu xakoii TeMrepaType HaCTYIIUT PABHOBECUE B CHCTEME:

2CO) + 2H2 (1) = CH30H (1), AH=-128,05 x/Ix ?

45.2Ou10TepMuYecKas Peakys B3aUMOJEHCTBUS METaHa C JUOKCUIOM YrIepoaa MPOTEKAET 10
ypaBHeHUt0: CH4 ) + CO2 ) = 2COy + Hay; AH = +247,37 x/Ix. [Ipu kakoit Temmneparype
HAYHETCS 3Ta peakuus?
46.0npenenute AG%9s peakium, IpOTEKAONIEH 10 yPaBHEHHIO:



4NH3 ) + 5021 =4NOqr) + 6H20()
Brruncnenus cnenaiite Ha OCHOBAaHMM 3HAYEHHM CTaHAAPTHBIX TEIJIOT 0Opa3oBaHMs U abco-
JIOTHBIX CTAHJAPTHBIX SHTPOIMHM COOTBETCTBYIOIIMX BelIEeCTB. BO3MOKHaA 1M 3Ta peakius npu
CTaHJAPTHBIX YCIOBUAX?
47.Ha ocHOBaHMM 3HAYECHMI CTaHAAPTHHIX TEIUIOT 00pa30BaHUA M aOCONIOTHBIX CTaHAApPTHBIX
SHTPOMHiT COOTBETCTBYIOMUX BemiecTs, BeruncanTe AG’9s peaknuu, npoTekaroleil mo ypapHe-
HUt0: CO2 () + 4H2 (1) = CH4 (1) + 2H2Ox) . Bo3morkHa 51 3Ta peakius npu CTaHAAPTHBIX YCII0-
BHSIX?
48.BrluncinTe H3MEHEHHE SHTPOIUH B PE3YIIbTATE PEaKUh 0Opa30BaHUS aMMHAKa U3 a30Ta M
Bofopoza. Ilpu pacdere MoxkHO ucxoauTh U3 AS’s COOTBETCTBYIOIMX Ta30B, Tak Kak AS ¢ 13-
MEHEHHEM TeMIIepaTypbl U3MEHSETCS HE3HAUUTENbHO. YeM MOKHO OOBSICHUTH OTpHUILIATEIbHBIE
3HaueHust AS?
49.Kaxue u3 xap6onaros: BeCO3, CaCOs, nan BaCO3 - MOXHO MOJNYYHMTH 110 PEAKIMH B3aH-
MOJECHCTBHUS COOTBETCTBYIOIMMX OKcunoB ¢ CO»? Kakas peakius uaeT Hanbojee SHEPTrUuIHO?
BriBojx cremaliTe, BEIUHCINUB AG%0s peaKkuum.
50. Ha ocHOBaHMY 3HaYEHMII CTAHIAPTHLIX TEMIOT 00PAa30BaHUS U abCOTIOTHBIX CTaHAAPTHBIX
SHTPOMHIT COOTBETCTBYIOMUX BemiecTs, BeruncianTe AG’9s peaknuu, npoTekaroleil mo ypapHe-
Huto: CO () + 3H2 ) = CHa () + H2O(r). Bo3aMoxkHa u 3Ta peakius npy CTaHAApTHBIX YCIOBUSX ?

OCHOBHBIE IOHATHUA XUMWYECKON KNHETUKH. KATAJIN3.
XUMHNYECKOE PABHOBECHE

KonTtpouabsHoe 3axanne NeS.
1. Bo ckonbko pa3 yBenmumuMTCs CKOPOCTh XUMHUYeECKoH peakimu: A + 2B = C, ecu a) KOHIEH-
Tpamnusi A yBeJIMYUTCS B JIBa pasa; 0) KOHIEHTpalus B yBenuuuTcs B TpH pa3a; B) KOHIICHTpa-
uust A u B yBenuuurcs B 1Ba pasza’?
2. Bo cKONIBbKO pa3 HEOOXOJAMMO YBEIMYUTh KOHLEHTPALMIO JUOKCUA YIIIEPO/a, YTOObI CKO-
pocts peakuun: CO: () + C ) 2 2CO () Bo3pocna B Tpu paza?
3. Bo CKONBKO pa3 yBEJIHMYHMTCS CKOPOCTh XMMMYECKOM PEaKLUH, €Clld TeMIEpaTypa IOBBICH-
nack Ha 30 °C, a TemmeparypHblit ko3 uiuenT pases 3.
4. Ha cKonbKO IpagycoB cleoyeT HOBBICHTH TEMIIEPATYPY, YTOObI CKOPOCTh PEaKIMU BO3POCIa
B 8 pa3, TemneparypHblid KO3QQHUIHUEHT paBeH 2.
5. Tpu noeeimennu temmeparypsl Ha 42 °C ckopocTs peakiuu Bozpocia B 320 pas. Beraucnu-
T€ TeMIIepaTypHbIA KO3 OUITHECHT.
6. Kak nsmeHutcs ckopocTh peakiuu Nz o) + 3Hz ) @ 2NH3 (), €clid yMEeHBbIINTE 00BbEM Ia30-
BOM cMmecH B 3 pa3za?
7. Kak usmenurcs ckopocth peakuuu 2Al o) + 3Cla ¢y = 2AICl3() , €cliM JaBIECHUE CUCTEMEI
YBEJIIMYUTH B JIBa pasza’
8. Bo ckoibKo pa3 M3MEHUTCS CKOpPOCTh peakuuu 2A + B = AB, ecniv KOHIEHTpaNKIO Belle-
CTBa A yBEJIMYHTH B JiBa pa3a, a KOHIIEHTPALIMIO BellecTBa B yMeHbIIUTh B J1Ba paza?
9. Kak msmenurcs ckopocth peakiui 2NOy + Oz () = 2NOay , €clii a) YBEIUYHUTH JaBICHHE B
CUCTEME B TPH pa3a; 0) yMEHBIIUTh 00bEM CUCTEMBI B TP Pa3a; MOBBICUT KOHIeHTpauio NO B
Tpu paza?
10. Temneparypublii K03GPUIHEHT CKOPOCTH HEKOTOPOH peakuuu paseH 2,3. Bo ckonbko pas
YBEIMUUTCS CKOPOCTh 3TOM PEaKIUU eClU MOBBICUTH TemmepaTypy Ha 25 °C?
11. IIpu temneparype 150 °C mexkoTopas peakius 3akaHumBaeTcs 3a 16 MunyT. [IpuanMas TeM-
nepaTypHbIi KOd((UIIMEHT CKOPOCTU PaBHBIM 2,5, paccuuTaiTe, 4epe3 Kakoe BpeMsi 3aKOHUYHUT-
Cs 9Ta peakius, ecliv MpoBoUTh ee pu 200 oC.



12. Hauansuble konuentpanuu Bemects B peakuun CO + H,O 2 COz + Hz Obliu paBHEI
(monw/m): C(CO) = 0,5; C(H20) = 0,6; C(CO2) = 0,4; C(H2) = 0,2. Bpiuncnure KOHLEHTPALUU
BCEX YYaCTBYIOIIMX BEILIECTB B PEAKIIMHU MOCIIE TOro, Kak npopearuponaio 60% H,O?

13. KoncranTa ckopoctu peakiuu A + 2B = 3C pasna 0,6 n°monb ¢!, HauanbHble KOHIIEHTpa-
uu C(A) = 2,0 u C(B) = 2,5 monb/n. B pe3ynbrare peakiiuy KOHIEHTpaus BeuiecTsa B okaza-
nack paBHO 0,5 MoJb/J1. BeluncnuTe KakoBa KOHIIEHTpAIMs BEIECTBA A U CKOPOCTh PEaKIIUH.
14. Peaxnus Beipaxkaercs ypasaenueM 4HCI + Oz = 2H0 + 2Cl,. Yepes HEKOTOPOE BpeMs T10-
CJIe HayaJla peaklMy KOHUEHTPALMU YYacTBYIOIIMX B HeW BemecTB cranu (Mosw/n): C(HCI) =
0,85; C(02) = 0,44; C(Cl2) = 0,4; C(H20) = 0,30. Kakumu 6numu konneHTpanuu HCl u Oz B
Hayaje peakiyH.

15. HauanbHble KOHLEHTpalUK BemecTB B peakiuy Nowy + 3How 2@2NHj3 ) paBHBI (MOJIB/I):
C(N2) =0,2; C(H2) = 0,3; C(NH3) = 0. KakoBbI KOHIIEHTpallMu a30Ta U BOAOPOJa B MOMEHT, KO-
ra KOHIIEHTpalus ammuaka cranet pasaou 0,1 moinb/n?

16. Bo cxonbko pa3 HEOOXOIMMO YBEIUUHMTH JaBIIEHHE, YTOObI CKOPOCTh obpazoBanus NO, 110
peakuuu 2NO) + O2 ) = 2NO2 (), Bo3pocia 1000 paz?

17. Bo ckonbKko pa3 yBeIMYUTCS KOHCTaHTa CKOPOCTH XMMHYECKOW PEaKIUM IIPU MOBBINICHUH
temmeparypsl Ha 40 °C, ecim y = 3,27

18. Ha ckonbko rpamycoB CTOMT HOBBICUTH TEMIEPATYPY CHCTEMBI, YTOOBI CKOPOCTH IIPOTEKA-
Io11el B HeW peakuuu Bo3pocia B 30 pa3 (Y =2,5)?

19. Cxonbko Bpemenu moTpeOyeTcst I 3aBeplieHMs peakiuu npu Temmneparype 18°C, ecrnu
nipu 90 C ona 3akanumBaercs 3a 20 ¢, a y=3,2?

20). Berumciure Y peakiuu, eciii KoHcTanTa ckopoctu ee mpu 120 °C cocrasnser 5,88+10%, a
mpu 170 °C pasna 6,7¢102.

21.KoncranTa cxopoctn peakimu pu 20 °C pasra 31072, a mpu 50 °C — 4+1072. Onpenenure
DHEPTrHUI0 aKTUBAILIUU PEAKIIHH.

22. Yemy paBHa DHEPrHs aKTMBALMH PEAKIMH, €CJIU IIPYU TIOBBILIEHUH TeMneparypsl oT 290 10
300 K ckopocTh ee yBennurMBaeTcs B /iBa pa3a?

23. Vcxoanble KoHIEeHTpauuK okcuaa yriepoaa (1) u mapos Boas paubl o 0,08 Mosb/i. Bei-
yucnuTe paBHoBecHbIe KOHIeHTpauu CO, H2O, H» B cucreme :

CO + H2O 2 CO2 + H2 , ecniu paBHoBecHasi koHueHTpanus [CO2]=0.05 monb/n. Paccunraiite
KOHCTAHTY PaBHOBECHS PEaKIIHH.

24. Onpenenure PaBHOBECHYIO KOHILIEHTPAIUIO BOZIOpOJA B peakiuu:
2HI 2 Hz + I, ecnu ucxoanas konuneHTpauust HI coctaBasier 0,55 mMomb/1, a KOHCTaHTa paBHO-
Becus Kc =0,12.

25. Vcxonnble konnentpanuu okcuaa asora (II) u xiopa B cucreme: 2NO + Cl, 2 2NOCI co-
CTaBISIIOT COOTBETCTBEHHO 0,5 Mob/1 u 0,2 Mosb/n. BeuncauTe KOHCTaHTY paBHOBECHS, €CIH K
MOMEHTY €ro HacTyIieHus npopearupoBaiio 20% oxcuna azota (II).

26. B cocyn o6vemom 0,5 1 momemntero 0,5 Monb Bogopoaa u 0,5 Mok azora. K MoMeHTy pas-
HOBecus oopazoBaiock 0,02 Mosib aMMHaKka. BerducinTe KOHCTAaHTY PaBHOBECHS.

27. PaBHOBeCHBIE KOHIIEHTPALMM BEIIECTB B peakimu Now + 3Hzw @2NH3 () cOCTaBasioT
(momw/n): [N2] = 4; [H2] = 9; [NH3] = 6. Beraucinure ucxogHbie KOHIIEHTPAIIMH a30Ta U BOJAOPO-
Jla ¥ KOHCTAHTYy PaBHOBECHSI.

28.Pasnosecue B peakiuu 250> + 02 22503 yCTaHOBUIIOCH NPH CIEAYIOMINX KOHIEHTPALUIX
BemecTB (Mob/i): [SO2] = 0.2; [O2] = 0.15; [SOs3] = 1.2. paccuuraiite, Kak U3BMEHSITCS CKOPOCTH
psIMOI M1 OOpaTHOM peaKIvii, €CITM YMEHBIIINTL 00BEM, 3aHUMAEeMbIid Ta3aMH, B JIBa pasa.

29. PaccuuraiiTe, Kak M3MEHATCS CKOPOCTHU MPSIMON M 0OpAaTHOM peaKuii PH YBEIMYEHUHN J1aB-
nenus BTpoe B cucremax: Ho + b 2 2HI;  2HoS 2 2H: + S2 . B kakoM HamnpaBieHnn npou3ou-
JIET CMELICHNE PaBHOBECHS?



30. IIpu cocrosnun paBHoBecHs B cucteMe Nagy + 3How @2NH3 (1) KOHIIEHTPAIMU y4acTBYIO-
IIUX BEIeCcTB cocTaBisuin (Monb/1): [N2] = 0,3; [Hz2] = 0,9; [NH3z] = 0,4. Paccunraiite, KaK u3-
MEHSATCSI CKOPOCTH TIPSIMOM M OOpaTHOW pEeakiiuid, €CIM JaBJICHHE YBEITUYUTh B 5 pa3. B xakom
HATPaBIIEHUU CMECTUTCS paBHOBecHe?
31. B xakyio cropoHy cmectutesi paBHoBecue peakin 2N>Om 2 Oz 1y + 2N2 y AH = -163,1
k/[k, eciu yBeIMUUTh JaBJICHHE B CUCTEME 2 IBa paza U OJIHOBPEMEHHO MOBBICUTH TEMIIEPATYPy
na 30 °C, mpuuem, TemnepaTypHslii K03 QHITHMEHT IpAMOi peakiuu paseH 3,3, a o6paTHoii 2,77
32. V3meHuTCS M COCTOSHUE PABHOBECHUS B CIICAYIOIIEH CUCTEME, ECIIU CMECH I'a30B CHKATh:
Ha ) + Cl2(n @ 2HCI (n?
33. B kaKyo CTOpOHY CMELIAETCs PABHOBECHE CIEMNYIOIHUX PEAKIIMIA:

How+Clay 2 2HCl v ; 2ZHBr2 Ho () + Bro(;  Now) + 3Ho) 22NH3
IIPY MOBBIILICHUH 1aBJICHUS?
34. Kak nopnusieT Ha paBHOBECUE CICAYIOIIUX PEAKIUi NOBBIIICHUE TEMIIEPATYPHI U JABJICHUS
B nBa pa3za: 2Ho )+ O2) @ 2H2Oy, AH=-483,6 x/Ix ;

CaCO3 )2 CaO) + CO2ry, AH =179  xx?

35. KakuM myTeM MOXHO HAPYIIMTH COCTOSIHUE PABHOBECHSI M CMECTHTE €TO BIIPABO B CIEIYIO-
HIUX pEaKIUIX: 3KCNS + FeCls 2 Fe(CNS); + 3KCl;
CaCOs3 ¢y 2 CaOq) + CO2ry, AH =179 xJIx ?
36. Kax u3MeHHTCS CKOPOCTh XMMMYECKOH peaKI[My TIpU MOBBIEHNH TemrepaTypsl Ha 40 °C,
€CJIM TeMIepaTypHbIid K03 duiineHt paseH 3?
37. Hanumute BhIpaskeHME 111 KOHCTAHTHI PABHOBECHS CHCTEMBI:

MgCOs3 ) 2 CaO) + COxr)
KaK CJeIyeT U3MEHHTH JIaBJICHHE, YTOOBI CMECTHTh PAaBHOBECHE BIIPABO?
38. HanumTe BhIpakeHHE 111 KOHCTAHTHI PABHOBECHS CHCTEMBL:
NaxCOs3° 10H20 2 Na2CO3 ¢ + 10H20 ()
Kakumu n3MeHeHusMu: TeMrepaTypsl, JaBJICHHUsS BOASHOTO Mapa, MOXKHO MOBBICUTH BbIXOJ 0€3-
BoJiHOM conu? [Ipsmas peakiusi SHIOTEpPMUYECKAs.
39. Kak BIusI0T IOHMKEHUE NABJICHHUS, TOBLIIEHUE TEMIIEPATyphl Ha paBHOBecue Nowry + 3Ha(
22NH3 (. Peakius oOpa3oBanus aMmmuaka sk30TepMuueckas. Hanummre BbipakeHue Ui KOH-
CTaHThI PABHOBECHSI IAHHOW CUCTEMBI.
4(0). HanumuTe BhIpaKeHKE Il KOHCTAHTHI PABHOBECHS CHCTEMBL:
2502+ 02 2 2503
Kak BnMsieT MOBBIIIEHHE TEMIIEpaTyphl, TOHM)KECHUE JABJICHUS Ha PAaBHOBECUE 3TON CHUCTEMBI?
Peakuust o6pazoBanust okcuna cepsl (VI) sk3oTepMudeckas.
41. PacTBopenue runpokcuaa Kajiusi B BOJE — Mpoliecc 3k30Tepmuueckuid. Kak BausgeT moHu-
YKEHUE TeMIIepaTypbl Ha paBHOBECHE B HAChIIEHHOM pacTBope KOH?
42. HanumuTe BHIpaKEHHE Il KOHCTAHTHI PABHOBECHS CHCTEMBL:
Cw +H2Om 2 COn) +Ha ()
Kak crnemyer n3MeHUTh KOHIICHTPAIUIO KaXXI0TO U3 BEIIECTB, JaBJICHHUE, YTOOBI CMECTUThH PaB-
HOBECHE BIIEBO; OBBICUTH BBIXOJ BOAOpOAa?
43. Hanumure BeIpaskeHUeE Il KOHCTAHTHI PABHOBECHUS CHCTEMBI:
CHs + CO2, 22CO + 2H>
Kak cnemyer u3MeHUTh KOHIICHTPAIUIO KaXKOTO M3 BEIIECTB, TEMIIEPATYpPY, JaBICHHUE, YTOOBI
MOBBICUTH BbIXO Bomopoaa? [IpsiMas peakuus 3HI0TEpPMUYECKAsI.
44. Kak u3MeHHuTCS ckopocTh peakuuu CO;z + C 2 2CO, ecnu yMeHbIIUTh KOHLEHTparuoo CO2
B 4 pa3a? Hanummre BbIpakeHUE Il KOHCTAHTHI PAaBHOBECHS
45. Kax BIUAIOT HOHWKEHHE JABJICHHUS, IOBBIILICHHE TEMIIEPATYPhI Ha PABHOBECUE

2NO + Oz 2 2NOy , ecau AH peakuuu oTpunartenbHo. HanummTe BeIpakeHUE I8 KOHCTAHTBI
paBHOBeCI/ISI CUCTCMBEI.



46. Kak u3MEHUTCS CKOPOCTH MPAMOi M 0OPATHOM peakiMil MPH MOBBIIEHUU TEMIIEPATYPhI Ha
50 K, ecnmm TemneparypHsie ko3 dunrerTsl Bant-I'odda paBab cooTBeTcTBeHHO 2,2 1 3,4. Ky-
Jla CMECTHUTCSl paBHOBecue?
47. HanumuTe BHIpaKEHKE Il KOHCTAHTHI PABHOBECHSI CHCTEMBL

O2r) +4HCl 2 2H20¢) + 2Clawy, AH(-).
Kak cienyer u3MeHUTh AaBJICHHUE, TEMIIEPATYPY, YTOOBI MOBBICUTD BBIXOJ XJIopa?
48. HazoBuTe THI KaTanu3a B IEPEUMCICHHBIX HUKE PEAKIIHAX:

2SO0+ 0, [ W% - 2S03; 2SO0+ 0, [ ﬁODNEﬁ?( - 2S03;C+Hy U ﬁ — CH4

49. V3 npuBeeHHBIX HIKE PEAKIIMN YKAKUTE aBTOKATATMTHYECKYIO:

a) H,O, 0 %nﬁﬁ? - H, O +0; 0) 2KMnO4 [ﬂj — KoMnO4 + MnO; + Oz ;
B) N20y4 Dﬁ - 2NOy ; r) Nogy + 3Hay U ﬁ — 2NHs3 () .
50). Kakas u3 peakuuii onmichIBaeT Caydaii: a) TOMOTEHHOIO KaTalu3a; 0) rereporeH-

HOro Karaausa?
a) 1,0, 0 '3 - mo+o:

6)280,+ 0, O MPr™3 - 250;:

Ko CrrO
) 1,0, O L2078 - 10 40

OKHUCJ/IMTEJIBHO-BOCCTAHOBUTEJIBHBIE PEAKIIUU.
IJIEKTPOXUMHNYECKHUE ITPOLHECCHI. 9JIEKTPOJIN3 PACIIJIABOB 1
PACTBOPOB

KonTpoubHoe 3axanne Ne6.
1. Kakue u3 yka3aHHBIX HIDKE PEAKIUi OTHOCITCS K OKHCIUTEIbHO-BOCCTAHOBUTEILHBIM:
a) Zn + 2HC1 = ZnCl; + H> 6) Fe;03+ CO = CO2+ 2FeO
B) Fe2O3 + 6HC1 = 2FeC13 +3H20 1) Na;02 + 2H>0 = 2NaOH + H>0»
r) 2KC103 =2KC1 + 30,
VYKaxXuTe OKHCIUTETh U BOCCTAHOBUTEIH B OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX PEAKIIHSIX.
2. HazoBure BemiecTBa, MPOSBISIONINE TOJBKO OKUCIHTEIbHBIC CBONCTBA; TOJBKO BOCCTaHO-
BUTEIIbHBIC CBOMCTBA; KAK OKUCIIUTENBHBIC, TAK 1 BOCCTAHOBUTEIILHBIC CBOWCTBA!
K>Cr207, SO2, Nal, H,O2, H2S, HNO». KMnQy4, PbOs.
3. IIpuBenuTe MpUMEpHl PEaKIUil JUCTIPOMOPIIHOHUPOBAHUS, BHYTPUMOJIEKY-JISPHOTO OKHC-
JICHUSI-BOCCTAHOBIICHUS, KOHITPOTIOPIIHOHUPOBAHUSI.
4. OKHCIIEHNE WM BOCCTAHOBIICHUE MTPOUCXOUT MPH TIEPEXOAax:
NO — NOy, PbO; - Pb**, C1" - C104°, MnO4* - MnOy, Cr207* - Cr**,
J - J2?
5. 3aKkOoHYUTE ypaBHEHHS peaKIuii U moa0epuTe K03 OUIIUCHTHI:
CrCls +H202 + NaOH — NaxCrCOg4+ ...
K2Cr207 + K2SO3 + HaSO4 — Cra(SO04)3 + ...
PbO; + NaNO; + H2SO4 — PbSOg4 + ...
Fe(OH)2 + HO2 — Fe(OH); +...
KMnOs4 + NaO2 + H>SO4 —-MnSOs4 + ...
6. [TonGepurte K0dhHUIUEHTHI B CIETYIOMINUX OKUCIUTEIHHO-BOCCTAHOBUTEILHBIX PEAKITUIX:
KCIO3 +J2+4H20 - HJOs;+ KC1
Zn + HNO3 = Zn(NO3)2 + NH4NOs + H.O
KJO3 + NaxSO3 + HoSO4 - J2 + KoSO4 +Na2SO4 + H2O
Ag + HoSO4 = SO2 + Ag2SO4 + H2O
Cr(OH)3 + Bro + NaOH * Na>CrOs + NaBr + H>O



KoMnOs4 - KMnO4 + MnO4 + KOH

Ca(OH)2 + Cl; = Ca(C10)2 + CaCl; + H.0

7. YKaxuTe, B KAKOM HAIlPaBIEHUU MOTYT CAaMOTIPOU3BOJIBHO MTPOTEKATh CIEAYIOIINE PEaKIIUU:
a) H20,+HOC1 = HC1 + Cl2 +H20 6) 2HJO3 + 5H202 =J2 + 502 + 6H20

B) Jo + SH202 “2HJO3 + 4 H2O r) SnCly + 2KJ = SnCl; + J» + KC1

8. Kakue n3 nepeuncieHHbIX HUYKE HOHOB MOYKHO OKHCIIHTh OPOMHOM BOJIOM:

a)Fe?* o Fe’* ; 6) Cu* no Cu 2* ; B) Mn?* 1o MnO4 1) Sn** no Sn**?

9. B kakoii cpene Menble pacxoayercs okucautesns KMnOs: B KUCIIOW, HEUTPAIBHOW WUJH TIe-
nouynoi? [louemy?

10. Byner nu U3MEHATHCS CTENEHb OKUCICHHS a30Ta NP JACHUCTBUM HA MOJKHUCIECHHBIA PacTBOP
NaNO: coorBercTBeHHO pactBopoM KMnO4 u KJ?

11. MoryT i OTHOBPEMEHHO HaXOAUThCS B pacTBope KucioTel HaoSi03 u HJ?

12. Yto sBnsiercs 6onee cunbHbIM okuciurereM HC10 umu NaOCI?

13. Kakue BemiecTBa OyJayT HaxXOAHWTHCS B PACTBOPE, MOJTYYEHHOM B pe3yJbTaTe JICKTPOJIU3A
BOJIHOTO PacTBOpa HUTpATa cepedpa ¢ MHEPTHBIMH JICKTPOJAMH B IBYX CITyJasiX:

a) COJIb MOJIHOCTBIO MOABEPTHYTA JIEKTPOIN3Y, IOCIE YEro 3JIEKTPOAbl Cpa3y YAAJIECHBI U3 pac-
TBOPA;

0) cOJIb MOJTHOCTHIO MOBEPTHYTA AIIEKTPOIIU3Y, SJIEKTPOIBI OCTAIOTCS B paCTBOPE.

14. Kax knaccupunupyrorcs OBP? IIpuseaure npumepsl.

15.Hanummute ypasuenus OBP u paccunraiite E okucIuTens 1 BOCCTaHOBUTEIIS:

a) Co + HNO3p) - 06) KMnO4 + Na;SO3 +H>SO4 —

16. Hanumure ypasaenus OBP u paccunTaiite E okMCIHMTENS U BOCCTAHOBUTES:

a) KoCr207 +NaNO2 + HoSO4 -3 6) KMnOg4 + NaoS +HoSO4 -

17. Hanumure ypaBaenus OBP u paccunTaiite E okMCIHMTENS U BOCCTAHOBUTES:

a) KMnOg4 [ﬂj — ; 0)FeSO4 + KMnO4 +H>SO4 —

18. PaccunTaiite cymmy k03 pHUIMEHTOB B PeaKIMii:

a) CuzS + HNO3 - Cu(NO3)2 + H2SO4 + NO + H20;

0) Co + HNO3p) - Co(NO3)2 + N2 + NO + H>O.

19. Kakue u3 nepeuynciieHHBIX PEAKIUi OTHOCATCA K OKHMCIIMTEIbHO-BOCCTAHOBUTEIBHBIM:
a) AgNOs + NaCl —» NaNOs + AgCl;

0) FeCl, + Cl, - FeCls; B) CuO + H» - Cu + H20

20. Kakue M3 NepeducleHHBIX HHUXKE MPOIECCOB MPEACTABISAET COOOH BOCCTAHOBICHHE:
N+5 N N+1; Cr+6 . CI'+3; C1+5 N Cl+7?

21. Hanummure ypaBHEHHMsS OKHCIHUTEIbHO-BOCCTAHOBHTENBHBIX peakUUil W JaiiTe Hx
MOJHYIO XapaKTePUCTHUKY.

a) NaxSO3 + KoCroO7 + HoSO4 —-...; 6) HoS + HoSO4 —. ..

22.Kakue W3 IEPEYUCIEHHBIX HHXKE IMPOIECCOB MNPEACTABIAIOT COOOH OKHUCIEHHE: a)
Mn*’ - Mn*%;6)S° - S2; B)N*? . N*3?

23. Vcxons 13 MOJOKCHUS B nepuoauueckon cucreme JI. 1. Menneneesa, aeMeHT, obia-
Jaromii HauboJice CUIIbHBIMA OKUCIIMTEILHBIMH CBOMCTBAMM:

a) N; 0) Ca; B) P;r) Mn; n) F.

24. HanumuTe ypaBHEHHsS OKHCIMTEIbHO-BOCCTAHOBHMTEIBHBIX PEAaKLHUil, yKa-)KUTe Cpeau
HUX PEAKIMI0 BHYTPUMOJEKYISIPHOTO OKHCICHUS-BOCCTAHOBICHHUS.

a) I, + HoS — [1J +S; 6) NaNO3 —» NaNO; + O2; B) KC103 - KC104 + KC1.

25. Mcxons U3 cTeneHyu okucieHus Gpochopa, yKakuTe, KAKOe COCTUHEHUE MOKET OBITh U
OKHCJIUTEIIEM, U BOCCTAHOBUTEIIEM:

a) H3POu; 0) P20O3; B) PH3; 1) PH4l.
26. Kakue U3 mepevncIeHHbIX IPOIECCOB MPEACTABIAIOT COOOH OKUCIIEHHUE:
a) S™ - §°;6) Al° -~ Al1%; B)Mn™ — Mn*?



27. HanumuTe ypaBHEHHsS OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX pEaKlMil, yKaxuTe cpeau
HHX PEAKIMIO JUCIIPONIOPLUOHUPOBAHUS.

a)Cla+ H O —...; 6) Cu+ HNO3 —...; B) NazS + KoCr2O7 + HoSO4 -

28. CKONIBKO 3JIEKTPOHOB YY4acCTBYIOT B IPEBPAICHUAX:

a) K[Cr(OH)4] + Brz + KOH — K2Cr204 + KBr + H>O;

0) FeSO4 + KMnO4 + H2SO4 — Fea(SO4)3 +MnSO4 + K2SO4 + HoO?

29. Kakue U3 mepeyrcaeHHbIX PEAKIHH OTHOCAT K OKHUCIMTENbHO-BOCCTAHOBUTEIBHBIM:

a) KMnO4 — K:MnOs + MnO2 + Og;

0) Na;SO4 + BaCl, - BaSO4 + NaCl; B) Cu(NO3), D]]t — CuO + NO2 + 02?7
30. Yem siBasieTcst BOAOPOJ B PEAKIHUSX:

a) CuO + H» [[Dt - Cu+ H20;6)Hz + O, U ﬁ) — H»20; B) CoHs + Hy - CoHg?

31. B xakux U3 mepeyucleHHbIX HUXKE BEIIECTB, XPOM MOXET MPOABIATH TOJIBKO BOCCTA-
HOBHUTEJIbHBIE CBOMCTBA, TOJBKO OKMCIUTENbHBIE WU T€ U pyrue: Cra(SO4)3; CrOsz; KoCrOg;
Cr; CrCl1; KoCrO7 ?

32.Cpenn nepeuncieHHBIX Peakliii YKaKUTe OKUCIMTEIbHO-BOCCTAHOBUTENbHEIE, AaiiTe UM
MOJHYIO XapaKTePUCTUKY:

a) NaoO+HCI —NaCl+ H»0; 0) NaxO» + Na —NayO;

B) S + NaOH — NazS + NaxSOs + H20; 1) AgNO3 + NaNO3; —AgzPO4 + NaNOs.

33.Kak u3MeHseTCcsl BOCCTAHOBUTENBbHAS aKTHBHOCTh 3JeMeHTOB B coequHenmsx: HF —HCI
—HBr —HJ?

34. Ykaxxute OKHCIUTENIN U BOCCTAHOBHUTEHU B CIIEAYIOIIUX NPEBPALICHUAX: a) NaNO2 -
NaNOs3; 6) KoCrOs — CrCl3; B) Cl2 —» HCIO.

35. Kakwue cBoiicTBa nposiBisieT Mn B coeguHenusix: KMnOs , MnO2, K:MnO4?

36.1Toxbepure K03PPUIUEHTE B CIEAYIOIUX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIX
U JaiTe XapaKTepUCTUKY IEepEdYMCIECHHBbIM Hmke peakuusaMm: a) Zn + KoCrO7 + HzSO4
—Cr2(S04)3 + K2SO4 + ZnSO4 + H20;

0) Ag + HNOs (k) »AgNOs3 + NO;2 + O2; B) P+ NaOH —PH3 + NaHPO»

37. Cpeny nepedncaeHHBIX 2JEMEHTOB YKAKHUTE 00Jiee CHIbHBIE OKUCIUTENH, HONIb3YACh Ie-
puonuueckoit cucremoii 1. 1. Menaeneesa: a) Cu; 6) Na; B) J; 1)C1; n) F.

38.Kak u3sMeHATCS OKUCIUTENBHBIE CBOMCTBA CEPBI B CIIEAYIOMUX COEHHEHHSAX:

H>S; SO»; NaSO3; SOs; HoSO4?

39. 3akonunTe ypaBHEHHS pEAKLHUi, OXapaKTEPU3YITE UX MOIHOCTBIO:

a) FeSO4 + Bra + HoSO4 — Fea(SOa)3 + ...

6) HC1+KCIO3-— Cl2 +...8) J2 + H2O2 —» HJO3+...

40. Kakue U3 nepeuncIeHHbIX HUKE IIPOCTBIX U CIO0XKHBIX BELIECTB SBJIAIOTCSA 0€3yCIOBHBIMU
BoccranopuTessmu: Cla; KJ; Na; NazS. HoSO4; NH3; Cu(OH), ?

41. OxapakTepu3yiiTe OKMCIUTEIBHO-BOCCTAHOBUTENLHYIO CIIOCOOHOCTh 2IEMEHTOB, MCXO/IS M3
nonoxxeHus B nepuoauyeckoit cucreme . . Menaeneena: Li; Na; Mg; Fe; S; N.

42. Tlondepure ko>YPULHMEHTH B CXeMaX OKHUCIUTENbHO-BOCCTAHOBUTEILHBIX PEaKIUil U JaiiTe
UM TIOJIHYIO XapaKTEPUCTUKY:

a) S + KCIOs3 + H,O — C12+K2S04 + H2SOq;

0) KcMnO4+ HC1 - MnCl1,+Cl12 + KC1; B) HNO3 + J>» » HJO3 + NO

43. Kakoe u3 yKa3aHHBIX OMHAPHBIX COEIMHEHUI SBISETCS CaMbIM CJIA0BIM BOCCTAHOBUTEIEM:
NaCl; KJ; KBr; NaF? Pacnionioxute X B MOpsiAKE BO3pAaCTaHUsI BOCCTAHOBUTEIIBHOW aKTUBHOCTH.
44. Jlonuyre ypaBHEHHs OKUCIUTEILHO-BOCCTAHOBHTENIBHBIX PEAKIUK M JaiiTe UM HOIHYIO
XapaKTEPUCTUKY:

a) KoMnOs + CO2 - KMnO4 + MnO» +...; 6) Cl2+ B + H2O - HBrOs + ...

B) Fe(NO3)2 + MnOz + HNOs3 — Fe(NO3)3 + Mn(NO3)2 + ...



45. MoXHO T¥ BKJIIOYUTH B YUCIIO 0e3yCIOBHBIX OKUCIUTEINCH Takue BemecTBa, kak Cly; Bro;
J,?

46. Kakue W3 JJIEMEHTOB, HaXOIAIIMXCA B OKUCICHHOH (opme B coeauueHmsax NaSOs
HgCl; K70, Na;SO3; HC1, He moryt okucastees ganbine? [Touemy?

47 .Kakue u3 peakuuii OTHOCATCS K OKHCIHMTEIbHO-BOCCTAHOBHUTENLHEIM? YKaKHTE CPEIM HUX
MEKMOJIEKYJISIPHBIE OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUU:

a) HCI1 + Fe(OH); — FeCl3+ H2O; 6) HNOsz + NaOH - NaNOs + H2O;

5) NHs + 0, 0 T2 . NO + H:0

48. Kakue U3 nepedyncleHHBIX HHKE BEIIECTB B ONPEIEICHHIX YCIOBHAX MOTYT UTPaTh POJIb
okucnutens u BoccraHoBuTelsd: C1207; MnOs; NaxS; NaxSOs3; KMnQOs; FeCls; KNO,? [aiiTte mo-
THUBUPOBAHHBINA OTBET.

49.CxonbKO 3JIEKTPOHOB NMPUHUMAET y4aCTHE B OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX HPOLEC-
cax:

a) Fe?* - Fe™; 6)J° - J; B)S° - S*™*; r) Mn*’ - Mn*??

50. Jlonumure ypaBHEHHS OKHCIMTEILHO-BOCCTAHOBHMTEILHBIX PEAKIUM U JalTe UX IOIHYIO
XapaKTEPUCTUKY.

a) KMnO4 + NO + H2SOs — MnSO4 + NO3z +...; 6) CuO + NH3 - Cu+ N2 + ...;

B) FeClx + KMnOs + HC1 — FeCl; + MnCl; + ...

TEOPUA PACTBOPOB

KonTposabHoe 3aganune Ne7.
1. Kakyro maccy pocdara Kanus ¥ BOAbI HaJ0 B3STh JUIS IPUTOTOBJIEHHS PACTBOPA ¢ MACCOBOM
noneit KsPO4 8% maccoit 250 r.?
2. B Boae 06bemoM 200 M1 pacTBOpHIIHN coitb Maccoii 40 . OnpeeanTe Macco-ByIO J0JI0 CONH
B [IOJIyUEHHOM pacTBOpPE, IPUHSB IIJIOTHOCTH BOJBI paBHOM 1r/mi1.
3. B Boze Maccoii 40 1 pacTBopuin xenesHslil kynopoc FeSO4e 7H,0 maccoit 3,5r. Onpeneny-
TE€ MaccoByo J0:I0 cynb(ata xkenesa (II) B moaydeHHOM pacTBope.
4. Kakoii 00beM pacTBOpa CEpPHOIl KUCIOTHI IIOTHOCTBIO 1,8 T/Ma ¢ MaccoBoit noneil HaSOq4
88% Hano B3ATH JUIsl TIPUTOTOBJICHHS pacTBopa oobeMom 300 mi1 1 TIOTHOCTRIO 1,3 /™I ¢ Mac-
cosoii gosneit HoSO4 40%?
5. Omnpenenure maccy pactBopa ¢ maccoBoit poneii CuSOs 10% u Maccy BOABI, KOTOpBIE HO-
TpeOyIoTCs 715l IPUTOTOBIEHUS pacTBopa Maccoil 500 r ¢ maccoBoit nomneit CuSOs 2%.
6. B Boje pacTBOPWIHM TUIAPOKCU Kaimust Mmaccort 11,2 T, o0bem pactBopa gosenu a0 200 mi.
Omnpenenute MOJIIPHYIO KOHIIEHTPALIMIO MOJIYYEeHHOTO PacTBOpa.
7. BbluuciuTe MacCoOBYIO J0JI0 HUTpaTa cepebpa B €ro pacTBOpE ¢ KOHLEHTpanueii 1,4 Mosb/i,
MJIOTHOCTH KoTOoporo 1,18 r/mit.
8. Bbumnciure HOPMaNTBHOCTH PacTBOpPa ¢ MaccoBoi foeit pocdopnoii kuciaorsl (H3PO4) 13%,
IUIOTHOCTB pacTtBopa 1,07 r/mi.
9. Onpenenure maccy GpochopHOIi KHCTOTHI, HeOOXOAUMYIO 11 puroTosiaerns 100 mi. 0,02H
pacTBopa.
10. K 150 r. pacTBoOpa TUAPOKCHIA KaJIUsl ¢ MacCOBOM jaoneit 5,6% nobaBunu 9,4 T okcuma Ka-
ausi. OnpeaenuTe MacCOBYIO JI0JIIO THAPOKCHA KAJIKS B MOJIyY€HHOM PacTBOpE.
11. Cxkonbko rpammoB xnopua Kamus coaepsxutes B 750 min 10% pacTtBopa, IIIOTHOCT KOTOPO-
ro paeHa 1,063 r/mn?
12. B Bome pacteopunm 11,2 r© THapokcuaa Kanus, oObEM pacTBOpa JOBENH  JI0
257 mn. OnpenenuTe MOJSIPHYIO KOHLIEHTPALMIO pacTBOpa.
13. B Boxe maccoii 40r. pactBopuin xenesnbiii Kynopoc FeSOse 7TH>O maccoii 7,0 r. Onpenenute
MaccoBYIO JI0JI0 cyabdara kene3a (II) B momyueHHOM pacTBope.



14. Cmewmamu 250r 10% u 750 r 15% pactBopos rmoko3bl CeHi20s. Berumcimre MaccoByro 1010
TJIFOKO3bI B ITOJTy4€HHOM PacTBOPE.

15. Berumciure MaccoByro 100 HUTpaTa cepebpa B pacTBOPE ¢ KOHLIEHTpAIHel 1,2 monb/7,
IJIOTHOCTH KoToporo 1,18 r/mi.

16. Kakyro maccy meanoro kynopoca CuSOse 5H>0 1 BOABI HAZ0 B3ATh JUISl IPUIOTOBIEHHS 40
kr 20% pactBopa cynbdara meau (I1)?

17. Boruuciure 06beM pacTBOpa rUIPOKCUAA HATPHUS C TUIOTHOCTHIO 1,4 T/MJT U MaccoBOM Hojei
ruapokcuaa Hatpust 38% HEoOXOIMMBINA Ui MPUTOTOBJIEHHUS 2 KI' PacTBOpPAa ¢ MAacCOBOW Jojel
ruapokcuaa Harpust 10%.

18. Brruncnure Maccy kapGonara Kanusi, Heo6XoauMoro st purorosienus = 500 mi 0,05 H pac-
TBOpA.

19. Beuucnure mMaccy kpucramioruapara xyiopuaa 6apust BaCl2e 2H,0, He06X01MOro yist pUro-
tosieHust 500 r pacTBOpa ¢ MaccoBOi goeit xjaopuaa Oapust 5%.

20. 1 mn 25% pactBopa conepxut 0,458 T pacTBOpEHHOro BelecTBa. KakoBa MIOTHOCTh TOTO
pactBopa?

21. Brlunciure HOPMATLHOCTH PACTBOPA C MAccoBoil fonel (ocdopHoil kucaotsl 13%, mior-
HocTh pactBopa 1,07 r/mi.

22. Omnpezenure Maccy pacTBopa ¢ MaccoBoii joneii cynbdara meau 20% 1 Maccy BOJIbI, KOTOPHIE
notpedytorcs st mpurotosieHus SO0 T pacTBopa ¢ MaccoBoOM A0JIei cyabhara menu 2%.

23. K 150 r 20% pactBopa caxapo3sl Ci2H2011 no6asumu 15 1 rimokossr CeHi206. Paccunaiite
MacCOBBI€ JIOJIU YTJIEBOJOB B HOBOM PacTBOPE.

24. Onpenenure mMaccy pochopHOI KUCIOTEL, HeoOX0oaquMyro s npurotosierus 100 m 0,02 H
pacTBopa.

25. Kakoii 00beM pacTBOpa KOHLIEHTPHPOBAHHON COJISHON KHMCIOTHI C INIOTHOCTBIO 1,19 r/mi u
MacCcOBOW J0JI€H COJSTHON KUCIOTHI 38% HY)KHO B3STh JUISl IPUTOTOBIIEHUS 2 JI pPacTBOpa C KOH-
uentpanueit 0,25 mosnb/n?

26. Kakosa OyzmeT MaccoBas oM a30THOH KHMCIOTHI B pactBope, ecad K 40 min 96% pactBopa
a30THOM KUCIOTHI (M10THOCTH 1,5 1/ M) npunuts 30 M 48% pacTtBopa a30THON KUCIOTHI (IUIOT-
HoCTb 1,3 1/mi)?

27.Vuapumu Basoe (o oobemy) 2 1 10% pactBopa xyopuaa Hatpust (ioTHocTs 1,07 r/mi).
Onpenenute MOJSPHYIO KOHLIEHTPALMIO MTOJIYYE€HHOTO pacTBOpAa.

28. PaccuuraiiTe MOJIBHBIE JOJIU COMPTA U BOBI B 96 % pacTBOpE STHIOBOTO CIHPTA.

29. Kakyro maccy docgara Kanus ¥ BOJIBI HAJ0 B3ATh JUIs PUTOTOBJIEHHS PACTBOPA C MAcCOBOI
noueit pocdara xkamus 18% maccoit 250 1?2

30.B Boxe pacTBopuIM TUApOKCUJ Kamusi Maccoi 22,4 r, 00beM pactBopa posenu 10 200 miL.
Onpenenure MOIAPHYIO KOHLEHTPALHIO IOJIYYEHHOIO pacTBOPA.

31.K150r pacTBOpa THIPOKCHIA Kallisl ¢ MaccoBOM noiieit 5,6% nobasunu 18,8 r okcuaa Kamms.
Onpenenure MacCOBYIO JTOJIIO THAPOKCHUIA KAJKS B TIOJTY4EHHOM PacTBOPE.

32. Kakoii 00beM pacTBOpa CEpHOM KUCIOTHI MIOTHOCTBIO 1,8 T/MJI ¢ MaccoBoil 1onell cepHOi
KHCITOTHI 88 % HaJl0 B3ATh JUIsl MPUTOTOBJICHUS pacTBopa o0bemMoM 300 MiT ¥ TITOTHOCTRIO 1,3 /M1
C MaccoBOM z1oiieit cepHoit kucnotsl 40%?

33.BriuncnuTe Maccy kapboHaTa Kanus, HeOOXOAUMYIO juisi npuroTtosienus 250 min 0,1 H pac-
TBOpA.

34. Brrunciire mMaccy kpucramioruapara kapoonara Hatpus NaxCOse 10H0, HeoOXxoaumyo s
npurorosienus S00 M pactBopa KoHueHTpanuei 0,5 Mmosb/m.

35. Kakoii 06beM popmansiaeruia (H.y.) HCHO HyXHO pacTBOPUTH B BOJIE, YTOOBI HOMY4YUTh 1 11

dbopmanrHa (40% pacTBop dhopmanbaeruga c TJIOTHOCTHIO
1,11 r/mm)?



36.BbruucinuTe MOJISPHYIO KOHIIEHTPALMIO PACTBOPA XJIOPHA KAlbIKs C IIIOTHOCTBIO 1,178 r/mit
1 MaccoBo# noieit xmopuaa kanbius 20%.

37. Bounciure Maccy KapOoHaTa HaTpHsi, HEOOXOIMMYIO ISl IIPMTOTOBJIEHHS PACTBOPA 0OBEMOM
200 mn ¢ koHueHTparmei 0,2 MoJb/J1.

38. Uepes 1 11 pacTBOpa aMmmuaka ¢ MaccoBoi foiei, paBaoit 10% (mmotHocts 0,96 /M), porty-
ctim 10 1 ammuaka (H.y.). Beraucnnre MaccoByro I0JIF0 aMMHaka B 00pa30BaBIIIEMCsl paCTBOPE.
39. PaccuuTaiite 00meM KOHLIEHTPUPOBAHHOM XJIOPOBOJIOPOJHOM KUCIOTHI (TIOTHOCTH 1,19 /M),
cozaeprkaieit 38% xJI0poBOJOPOIa, HEOOXOIUMBIN Il MPUTOTOBICHUS | J1 pacTBOpa KOHLIEHTpA-
e 2 MOJIB/1.

40.Beruucinte MacCcy  MEIHOTO — KyIlmopoca, — HEOOXOAMMYK  JUls  IPUTOTOBJICHHUS
200 mn 0,005 H pactBopa.

41. Kpucramnoruapar cynsgpara mean CuSOse 5H2O Maccoif 5 T pacTBOpWIM B*  BojE KOJIMYe-
CTBOM 5 Moub. Paccunraiite MaccoByIO 10J110 COJIM B TIOJTYYEHHOM pacTBOPE.

42. 100 1 xn0poBogoposa (H.y.) pacTBopeHsl B 1 11 Bospl. TTonydeHHBI pacTBOp 3aHUMaET 0ObeM
1,09 5. BeluucauTe MaccoByrO JI0JIIO XJIOPOBOAOPOAA B PACTBOPE U MOJSIPHYIO KOHILIEHTPALHIO
3TOrO PacTBOpA.

43. Kaxoii 00beM pacTBOpa TMIPOKCUIA HATPHUS C IUIOTHOCTBIO 1,4 T/MII U MaccoBoii nonei rua-
pokcuya Hatpust 38% notpedyercs s npurorosnenus S00min 0,02 H pacteopa?

44. B 450 r Boas! pactBopuan 50 r CuSOse SH2O. Onpenenute MaccoByIo J0MIO CyabhaTa Meau B
3TOM pacTBOpE.

45. Onpenenute MONSAPHYIO KOHIIEHTPALMIO A30THOM KUCIIOTHI, TIONTy4eHHOI cMerrBanyueM 40 M.
96% pacTtBopa a30THOM KHUCIIOThI (MIOTHOCTH 1,5 /M) u
30 mi1 48% pactBopa a30THOM KUCIOTHI (INIOTHOCTH 1,3 T/MIT), €CIIM TTOJTyYEHHBIN pacTBOP UMEET
IUIOTHOCTH 1,45 1/MIL

46.0npenenuTe MaccoBYIO JIONIIO XJIOPHIA HATPUs B pacTBope, coaepxkamieM 40 r comu B 500 mi
BOJIBI.

47.Kaxoii 06beM pacTBOpa CEPHOM KMCIIOTHI C INIOTHOCTHIO 1,48 I/MJI M MaccoBOM J0JI€H CEpHOI
KHCTOTHI 98% moTpedyercs ais nmpurotoBieHrs 200 M pacTBOpa CEpPHOM KUCIOTHI KOHIIEHTpPA-
nuent 0,5 Monb/1?

48.500 mn pacTBOpa cepHO KHCIOTHI cofepkar 196 r cepHoii kucnoTsl. Onpenenure Mosp-
HOCTb U HOPMAJIBHOCTh PAaCTBOPA CEPHOM KUCIIOTHI.

49. Borunciure Maccy Kpuctamioruapara cyibdara maraus MgSOse 7TH20 u maccy Boibl, HEOO-
XOJIMMBIE JyTst TpuroToBiieHust 250 T pacTBopa ¢ MacCcoBOM JoJiel cynbdara Maraus 6%.

50. K 40 r 12% pactBopa cepHoii KHCIOThI J06aBumm 4 r okcuma cepbl (V). Beraucmure macco-
BYIO JIOJIIO BEIIECTBA B HOBOM PacTBOPE.

WCTUHHBIE PACTBOPBI. KOJUIUTATUBHBIE CBOMICTBA PACTBOPOB

KoutpoabHoe 3aganune Ne 8
1. Beruncnure temmeparypy 3aMep3aHusi pacTBOpa aHTH(pHU3a, MOIYYEHHOTO pacTBOpeHueM |
Kr sTrneHruKonst CoHa(OH)2 B 2 KT BOJIEL
2. Onpenenure TeMIEpaTypy KMIIEHHUs U TeMIEpaTypy 3aMep3aHus pactBopa riroko3bl CeHi206
¢ MaccoBoii goier 10%.
3. PactBop, coaepsamuii 6 T MoueBUHHI B 50 T Bojbl, 3aMep3aeT npu —3,72 °C. Brruucaure Mo-
JEeKyJSIpHYI0 Maccy Mo4yeBHHBI. CoBraaaet u oHa ¢ popmynoi (NH)2CO?
4. Ckoabko stunieHrinukois CoHs(OH)2 Hamo B3sTh Ha 30 11 BOABI JUIsi MPUTOTOBJIEHUSI PacTBOpa
anTH(pHU3a, TEMIIEpaTypa 3aMep3aHus KoToporo osma 661 —20 °C?
5. Ha ckonbKko rpaycoB HOHU3UTCS TEMIIEpaTypa 3aMep3aHusi U MOBBICUTCS TEMIIEpaTypa KUIle-
HUs pacTBopa, ecii B 120 r Bogsl pactBoputh 10 1 rimroko3sl (CsH1206)?



6. lns mpurotoBienust antudpusa K 5 1 Boas! npudasmwim 3 1 cnupra (C2HsOH) miiotHOCTBIO
0,8 T/cM>. BeIuuciuTe TeMIepaTypy 3aMep3aHus aHTH(PU3a.

7. Ha ckosbKO rpasycoB IOBBICUTCS TeMIleparypa KumeHus, eciau B 100 r Boasl pacTBOpUTh 9 r
rirok036! (CeH1206)?

8. Beluncnure Temneparypy 3aMep3aHusi pacTBopa, cojepskamiero 54 r rioko3sl CesHi2Os B 250
r BoAbl. Kprockonnyeckasi KOHCTaHTa BOJIbI paBHA 1,86°Ce kr/MOJIB.

9. Ilpu pactBopennn 0,94 t penona CsHsOH B 50 T cniupra TOYKa KUTIEHHUS] pacTBOpa MOBBICH-
nack Ha 0,23 °C. Onpenenute MoneKymspHYIO Maccy (heHoIa, eciu 20yITHOCKONnYecKas KOH-
cranTa cnupra pasHa 1,16 °Cekr/Mons.

10. Pactsop, conepskaruii 54 r pactBopensoro Bemectsa B 200 r Boasl, kunut npu 100,078 °C.
Beruncnure MOJIEKYISPHYIO MacCy pacTBOPEHHOI'O BEIIECTBA.

11. PactBop, conepxkamuii 6,15 r pactBopenHoro Bemectsa B 150 r Bozasl, 3amep3aet npu —0,93
C. OmnpenenuTe MONEKYISAPHYIO MACCy PACTBOPEHHOTO BEIIECTBA.

12. Tlpu pactBopenuu 2,76 r rauuepuHa C3;HsOs B 200 r Boasl TeMIiepaTypa 3aMep3aHusl pac-
tBOpa monmsunack Ha 0,279 °C. OnpenenuTe MOMEKYISPHYIO Maccy TIHIIEPUHA.

13. PactBop, conepxkammii 2,7 T ¢enona CcHsOH B 75 T 6en3ona, 3amep3aer npu 3,5 C, torma
KaK 4UCTHII GeHs3om 3amep3aer npu —5,5 °C. OnpesennTe KpHOCKOMMYECKYIO KOHCTAHTY OEH30-
na.

14. B xakoM KoJIMueCTBE BOABI clieayeT pacTBoputTh 23 r raunepura C3HgO3 , 94To0ObI MOTYydIUTh
pacTBop ¢ Temneparypoit kunenus 100,104 °C?

15. Ilpu xakoif Temmeparype OymeT 3amep3aTh PacTBOp caxapa, ¢ MacCOBOHM Jojel caxapa
C12H22011 30 %?

16. B kakoM COOTHOIIEHUHU HAJ0 CMeNaTh Maccy Bonbl ¢ Maccoi rumepuHa C3HgOs3 , 4ToObI
TIpH CMEIIMBAHUH TIOMY4HICS PacTBOp aHTU(PH3a ¢ TemnepaTypoii 3amepsanus —20 °C?

17. Ha ckonpKO rpazycoB IMOHM3UTCS TEMIIEpATypa 3aMep3aHusl U MOBBICUTCS TEMIIEpaTypa KH-
neHust pactsopa, eciu B 120 r Boasl pactBopuTh 10 r rimroko3sl (CsH1206)?

18. lns mpurotoBieHus: aHTHU(pu3a K 9 1 Boasl nobasmwmm 2 1 MmetmioBoro cnupra CH3;OH
mnotHocThIo 0,96 T em’. ITpu Kakoit Temmneparype 6y/eT 3aMmep3aTh HOTydeHHbIH pacTBOP?

19. B kakoM COOTHOILIIEHUH HYXHO CMEIIaTh Maccy BoJbl U Maccy atuiosoro cnupra C2HsOH,
4TOOBI IPU CMEIIEHHUH TIOTyUHIICS PacTBOP, 3amep3aromyii mpu —30 °C?

20. Ilpu xakoit Temmepatype 3amep3Her aHTudpu3. Conepxkammii 1000 T STHUICHTITHKOINS
C2H4(OH)2 m 2000 T BOIBI?

21. Beruucaure temmnepatypy kunenus u 3ameps3anus 0,9 % pacrtsopa NaCl, npuMmeHseMoro B
MEJIUIIMHCKON TpakThke, eciau i=1,95?

22. Bozuslit pactBop stinenriukons CoHa(OH), 3amepsaer npu —2 °C. Paccuuraiite MaccoByro
JIOJIFO 3THJICHIJIMKOJISL B 3TOM PacTBOpE.

23. TInasma kpoBu HaumHaeT 3amep3ath npu —0,59 °C. KakoBo ocMOTHYECKOE aBIIEHHE TIIa3Mbl
KpOBH IpH Temmepatype 37°C?

24. Omnpenenutre OCMOTHUYECKOE NABIEHHME pacTBopa, cojepxamiero B 1,4 1 63 r IIOKO3bI
CeH 1206 1pu 0 °C.

25. PaccunTaiiTe MOJIEKYJISIPHYIO MacCy HEIEKTPOJIMTA, €CJIM B 5 J1 TAKOTO pacTBOpPa COAEPIKUT-
cs 2,5 r HeanekTponuTa. OcMOTHYECKOe JaBJeHne 9Toro pacteopa passo 0,23 xI1a mpu °C.

26. B ognom sutpe pactopa mipu 25 °C conepixurcs 6,84 r caxapa C12H22011 1 1,38 T 5TH10BO-
ro cnupra. Beraucinre 0CMOTHYECKOE TaBJIEHUE JAHHOTO PacTBOpA.

27. Kakyto maccy metmiioBoro cnupra CH3OH nomken umers 1 1 pactBopa, 4TOOBI €r0 0CMO-
TUYECKOE JIaBlieHue ObLIO TaKKUM K€, KaK M pacTBOp, coAeprKaliero B 1 J1 mpu TOH ke TeMIiepa-
Type 9 1 rmoko3bl CeH 12067

28. OcMoTHYEeCKOE JIaBleHHe pacTBopa, 06beM kotoporo 3 11 mpu 10 °C pasno 1,2-10° Ia. Ka-
KOBa MOJISIpHasi KOHLIEHTpAaLMsl 3TOro pacTBopa’?

29. Beruucnute naBieHue mapa Haj pactBopoM, coaepxkammuM 34,23 r caxapa C12H22011 B 45,05
r Bozsl ipu 65 °C, ecu 1aBnenue napoB Bobl IpHU 3Toi TemmepaType paBHa 2,4-10* Ia.



30. IIpu kaxoit Temneparype OyneT 3amep3aTh BOAHBIN pacTBop »THI0oBOro cnmpra CoHsOH,
€CJIM ero MaccoBast nois 25%?

31. Kakas macca Hadramuaa CioHg Haxomurcs B 8 kr OeH301a, €CIH 3TOT PacTBOP 3aMep3aeT
npu 3,45 °C, a Temneparypa 3amep3anus uucToro denzona 5,4 °C?

32. PactBop, coctrosmuii u3 9,2 r itoga u 100 r metunosoro cnupra CH3OH, 3akumnaer npu 65,0
9C. CKOJIbKO aTOMOB BXOJUT B COCTAB MOJIEKYJIbI M0/1a, HAaXOASUIEHCS B PACTBOPEHHOM COCTOSI-
HUH, €CIIM TeMIepaTypa KUmeHus: MeTunosoro ciupra 64,7 °C, a ero »6ymuockonuueckas KOH-
crauTta E=0,84 °Ce xr/M0715?

33. PacTtBop, comepxamuii 8 r HekoToporo BemiecTBa B 100 r nudtunosoro s¢upa(C2HsOC2Hs)
kunuT npu 36,86 °C, Toraa kak uncTeIil a¢up xunut npu 35,6 °C. Onpenennte MoNeKyIApHYIO
Maccy pacTBOPEHHOI'O BEIIECTBA.

34. TIpu 25 °C ocMoTHuecKoe JaBlIeHHE PAcTBOPA, COAEPIKAIIEro 2,8 T BHICOKOMOJEKYIAPHOTO
coenuHenus B 200 mu pactBopa pasHo 0,70 kIla. Beruncnure MoseKyIsipHy0 Maccy pacTBOpPEH-
HOTO BEIIEeCTBA.

35. Onpenenure Kaxyuiyrocs CTENEHb AUCCOLMAIMK pacTBOpa XJjJopuaa uHKa, eciu 0,85 r ero,
pacTBOpeHHEIE B 125 T BO/IBI, 06pa3yloT pacTBOp, kpucTamusyronmiics mpu — 0,23 °C.

36. Ilpu 0 °C ocmoruueckoe nasienue 0,1 H pacTBopa KapOGoHaTa kanus pasHo 272,6 klla.
Onpenenure kaxyuyrocs crenenb nucconuanuu KoCOs3 B pactBope.

37. Kaxymascsa cTeneHb AMCCOLMAalMM pacTBopa xjopuzaa kansius B 0,1 H pacTBope paBHa
0,80. Uemy paBHO OCMOTHYECKOE JaBJIeHHE 3Toro pacTteopa mpu 17 °C?

38. PactBop, conepxamuii 2,1 r KOH B 250 r Boapbl, 3amep3aer npu — 0,519 OC. Haiimure mis
ATOTO PAcTBOpPA U30TOHUYECKUN KOAI(DPHUITUEHT.

39. Bpluncnure KpUOCKOIMMYECKYI0 KOHCTAHTYy BOJbl, eciu 11,3 % pacTBOp 3THIIOBOro cnupTa
3amepaaet ripu — 5 °C.

40. Crenenp aucconuanuu CaCly B pactBope, conepxaiieM 0,67 r xsopuja kampuus B 125 1
BO/JIbI paBHa 75%. BrrunciauTe TeMeparypy 3aMep3aHus ITOTO pacTBOpa.

41. B 1 1 Boasl pactBopeHo 54 r rimtoko3sl CsH120¢ . Paccunraiite n3ameHeHue naBiieHUs] HACHI-
IICHHOTO Tapa HaJ pacTBOPOM U M3MEHEHHME TeMIIepaTypbl 3aMep3aHusi pactBopa, eciau Kpuo-
CKOIUYECKasi KOHCTaHTa BOJbI paBHa 1,86.

42. K 3 1 Bogs! nipunuiu 2 i stunoBoro cnupra (CoHsOH) minotHocthio 0,8 r/em® . Berauciure
TEMIIEPATYPY 3aMeEP3aHUs MOJIYYEHHOIO PaCTBOPA.

43. Onpexnenurte TEMIEPATYPy 3aMep3aHUs pacTBOPaA, MOJIYYEHHOTO pacTBOpeHueM 9,2 1 rimiie-
puna (C3Hs03) B 200 r Bogs, ecnu K(H20)=1,86 °C *kr/moms.

44. PactBOop HEdNEKTpPOJIWTa, MOJIY4YEHHbI pacTBopeHueM 11,6 r BemecrBa B
200 ma Boasl 3amep3aeT mpu — 1,86 °C (K(H20)=1,86 °C ekr/mons). Onpeaenure MOISPHYIO
Maccy HedJIEKTPOJINTA.

45. Onpenenute maccy HadTanuHa (CioHs) Haxomsmuryrocs B 4 Kr O€H30J1a, €CIM 3TOT PacTBOP
zamep3aet npu — 1,72 °C, a Temneparypa 3amep3anus uncrtoro 6enzona — 5,4 °C.

46. Ilpu xakoii Temneparype Oynet 3amep3ath pactBop caxapa Ci2H20O11 ¢ MaccoBoi osnei ca-
xapa 20%?

47. Ilpu pactBopernu 1,88 r penona B 100 r cnupTa, TOUka KUNIEHUS pacTBOpa MOBBICHIIACH HA
0,23 °C. OnpenenuTe MOIEKyIApHYIO Maccy (eHona, eclau H0YIHOCKONMYEcKas KOHCTAHTA
crupra E=1,16 °C ekr/mors.

48. Ilpu pactBopenuu 10 r TBepaoro BemniectBa B 100 T 6eH30I1a OBUIO YCTAHOBJICHO, YTO TEMIIE-
parypa kunenus 6enszona nossicunack ot 80,1 °C 1o 80,9 °C. Kakopa macca pacTBOPEHHOTO Be-
mectBa, e K(CsHg)=2,36 °C ekr/mouns.

49. Bpluncnure 0CMOTHYECKOE AABJIEHUE pacTBOpa, coaeprkaiiero 45 rimoko3sl B S00 M BObI
npu 25 °C.

50. CkonbKO TIpaMMOB TJIOKO3bI HeoOxoaumo pactBopuTh B 200 r Bomel E(H20)=0,52
OCe kr/MOITB, YTOGBI HOBBICUTH TEMIIEPATYPY KUIIEHHS pacTBOpa Tioko3sl Ha 0,78 °C?

PACTBOPBI DJIEKTPOJINTOB.



TEOPHS DJIEKTPOJIMTUYECKOM JUCCOIMATINU
KourtpoJabHoe 3ananue Ne9.

1. Hanvmure nmoHHBIE ypaBHEHUS pEaKUMi, NPOMCXOASAIIMX HPH CMELICHHH PacTBOPOB Be-
LIECTB:
a) Ba(NO3)2 + Al2(SO4); — 06) CaClz + Na3POs — B) CH3COONa + H2SO4 —
r) CuSO4 + H2S — 1) (NH4)2SO4 + KOH —
2. Paccunraiite koHuenTpanuio uonos Zn>* s 0,1 H pactBope ZnCly, eciu kaxymascs cTerneHb
nuccounanuu ZnCl, paBua 73,5%.
3. B 1 un pactBopa cogepxutcs 0,1 r NaOH. Beruucnure koHnenrpanuo nonos OH™, cuuras
JIACCOLMALMIO IIEJIOYH MTOJTHOM.
4. Yemy paBHA KOHLEHTpalUs HOHOB Bojopoaa HY B BOJHOM pacTBOpe MypaBbUHON KHCIIOTHI,
ecinu o = 0,037
5. Ilpu kakoil KOHIIEHTpAIIMK PACTBOPA CTENEHb TUCCOIMALINN a30TUCTON KUCIIOTHI OyJeT paBHa
0,2? Kyee (HNO2)= 42107,
6. BriuncnuTe KOHCTAHTY JAMCCOLMALIMKM YKCYCHOW KHUCIIOTBI, €CJIM CTENEHb UCCOILMALUU €€ B
0,1 H pactBope pasna 0,014.
7. Bo CKONBKO pa3 yMEHBIIUTCSA KOHLEHTPALUs HOHOB Bogopoa, eciau K 1 1 0,005 M pactBopa
YKCYCHOM KHUCTOTHI 00aBuTh 0,05 MO arieraTa HaTpusi?
8. Haiinute xonuenrpauuto nonoB OH™ B 0,05 H pactBope NH4OH conepxaiem 0,1 mMonb/n
NH4Cl. (Konctanta gucconuanuu NH4OH paBna 1,8 107 Huccomuaruio NH4C1 MoxHO cum-
TaTh ITOJIHOM.)
9. Pacteopumocts CaCOs3 npu 18 °C pasua 6,9+ 107 Monb/n. BerunciuTe npousBeieHue pac-
tBopuMocTH CaCOs.
10. Ipoussenenue pactsopumoctd CaSOs paHo 60107°. Bemanaer mu ocagox CaSOu, eciu
cmematsb paBHble 00bembl 0,2 H pactBopoB CaClz u NaxSO4?
11. Ipoussenenue pactopumoctd PbSO4 paBro 2,3+ 1078, Ckonbko TUTPOB BOABI MOTpeOyeTCS
i pactBoperus 1 r PbSO4?
12. Hamumure ypaBHEHMS  JIHMCCOIMAIMA HA  HMOHBI  CIEAYIOUNIMX  AJIEKTPOJUTOB:
a) H3POy4; 6) NH4OH; B) CaClz; 1) (CaOH)2SO4 ; x) Ca(HCO3),.
13.  CocrasbTe MONEKyISApHBIE H HOHHBIE YPABHEHHUS PEAKLIHIA:
a) CaCOs+HCI1 - ...; 6) CaCl; + NasPOs —
14. Hamummre MonexynsipHOE ypaBHEHHME pEaKlMU, KOTOPOMY COOTBETCTBYET MOHHOE yPaB-
wenne: Cu(OH); + 2H* — Cu®* +2H,0.
15.Br1uncnuTe paBHOBECHYIO KOHIIEHTpaLMI0 HOHOB H' B pacTBOpe YKCYCHOM KHCIOTHI C KOH-
uentpamnuei 0,1 MoJb/I1, eCiy CTeNEeHb TUCCOLMALMM YKCYCHOM KUCIIOThI cocTaBisieT 13%.
16. U3 nepeuncrnennnix coequuenmii HNO3; NaNOs; HCN; Ca(CN), BbiOepute ci1abblii d1ek-
TPOJUT U HAITUIIINTE JJI1 HETO BBIPA)KEHNE KOHCTAHThI AUCCOLUALUH.
17.  CocrasbTe MOJIEKYIAPHBIE U HOHHBIE YPABHEHHS PEAKIIMIA:
a) MgCl> + KOH - ...; 6) Ni(OH), + HC1 —
18. 3apepumre npuBeneHHBIE HIKE HOHHBIC YpaBHEHHMS. [IpUBeaUTE IPUMEPHI IBYX ypaBHE-
HUN B MOJICKYJSIPHON (hopMe, COOTBETCTBYIOIIMX 3TOMY HMOHHOMY ypaBHeHuto: a) HI' + OH™
~...;6) CO3* +2H" - ...
19. Brrunciure paBHOBECHYIO KOHIIEHTpauuio MoHoB OH™ B pacTBOpe TMAPOKCHIA AMMOHHMS C
KOHIleHTpanuei 1 momb/i (cTtenens aucconuanuu pasua 0,13). Berauciure pH sToro pactsopa.
20.Hanvmmure  ypaBHEHHs ~— JMCCOLMALMUM  HA  MOHBI  CIHEAYIOIIMX  DJIEKTPOJIUTOB:
a) HCN; 6) A1(OH)3; B) A1(OH)C12 ; 1) A12(SO4)3 5 1) Mg(HCO:3),.
21. Kakue u3 HuKe IIEPEUNCIECHHBIX PEaKIUH HIyT IPAKTUYECKH [0 KOHIA:
a) HC1 + AgNOs - ...;  6) H2SO4 + NaCl — B) Na;SO4 + Ba(OH), —
22. TloxGepute MONEKYISPHBIE YPABHEHHS K CIIELYIOIIMM HOHHBIM:
NH4* + OH™ - NH3 + H20; 6)H2S + 20H™ - S* + 2H:0.



23. BblunciuTe paBHOBECHYIO KOHILIEHTpaIuio HOHOB H' B pactBOpe ¢ komuentpauuei 0,1
MOJIB/JT (CTeneHb auccoruanuu paBHa 2%). Onpenenute pH atoro pacrsopa.

24.Hanvimyire ypaBHEHHE JUCCOLMALIMN HA HOHBI CJIEAYIOIMX DIIEKTPOJIMTOB:

a) HoS 6) Zn(OH)> B) MgCl> 1) Zn(OH)CI 1) Mg(HCO3)2

25. Kaxve U3 HUKE NEPEUUCIICHHBIX PEAKIMI HIyT IPAKTUYECKH 10 KOHIIA

a) HNO3z + KOH - ...; 6) KCl + HNOs — B)NaCl+ KOH - ...

26. TloxOepute MOJEKYISpHBIE YPABHEHHUS, COOTBETCTBYIONINE JAHHBIM HOHHBIM:

a) 2Ag" +20H - Ag0 + Hx0; 6) A1>*+30H" — A1(OH)3 .

27. KoucranTa mucconuanuu macisHoit kuciotsl C3H;COOH pasna 1,5¢107°. Brruuciure
crernensb ee aucconuanuu B 0,005 M pactBope.

2813 nepeuncieHHbIX COeMMHEHHI BRIOEPUTE CIA0bIi SIEKTPOIUT ¥ HAIUIINTE I HETO BHIPa-
skenne koHcTaHTel quccormanmu: CH3COONa; CH3COOH; NaxSOs; HaSO..

29. Moryr 1 B pacTBOPE OJJHOBPEMEHHO HAXOIUTHCA CIIEAYIOIIME TTaphl BEILECTB:

a) NaOH u P»20Os; 6) Ba(OH), u CO2; B) KOH 1 NaOH? OtBer nosicHUTE.

30. TloxGepure MoneKyaspHBIEC YPAaBHEHHS K JAHHBIM HOHHBIM:

a) CH;COO™ + H* — CH3COOH; 6)Fe(OH); + 3H* - Fe** + 3H,0

31. BruuciuTe CTENEHb UCCONALUN xnopHoBatucroit kucinotel HC10 B 0,2M pactBope, ec-
JIU ee KOHCTaHTa jucconumanuu Se 1078,

32. Hanummre ypaBHEHHMsS UCCOLMALUM HAa MOHBI  CIHEAYIOIIUX  3JIEKTPOJIUTOB:
a) HCIO; 6) Cr(OH)3; B) CuSOu; 1) (ZnOH)2S0O4; 1) Cu(HCO3),.

33. Moryr 11 B pacTBOpE OAHOBPEMEHHO HAXOAUTHCS CICAYIOLUINE HaPhl BELIECTB:

a) NaHCO3 u BaCl»; 6) HClu A1(NO3)3; B) CuClz u NaOH. OTBeT nmosicHHUTE.

34. Tlonbepute MONEKYISApPHBIE yPABHEHHS K JAHHBIM HOHHBIM:

Si03% +2H* - H)Si03; 6) Ag" + Cl - AgCl

35. Yemy paBHa KOHLEHTpALMs HOHOB BoAopoaa H™ B BogHOM pacTBope MypaBbHHOI KHC-
aotel HCOOH, ecnu ee crenens auccornumanuu pasHa 0,03? Berurciaute pH 3Toro pacteopa.
36.Hanumyre ypaBHEeHHs JUCCOLUALMH HA HOHBI CIIEAYIOUIUX dJIEKTPOIUTOB:

HNO>; 6) Fe(OH)3; B) MgSOu; 1; Fe(OH)C12; 1) Ca(HCO3)».

37. Jlonumure ypaBHEHHUS PEaKIUI U COCTABLTE K HUM HOHHBIC yPABHEHHS:

a) Al2 (SO4)3+ NaOH - ...; 0) A1(OH); + HC1 —...

38. Hanummre 1Ba MONEKYIAPHBIX YpaBHEHMsS PEaKIMil, KOTOPbIM COOTBETCTBYET HOHHOE
ypasHenue: Hf + CN™ - HCN

39. Crenens aucconnanuyu yroibHOM KMCIOTHI 110 epBoii crymnenu B 0,1 M pactsope pas-
Ha 2,11¢1073. Beruuciure KOHCTAHTY AUCCOLMALMMN YTOJIbHON KUCIOTHI IO MEPBOM CTYIECHU.
40. Hanummure YpaBHEHHS JUCCOIMAIMY HA HOHBI CIASAYIOIINX eKTpouToB: a)H2SO3; 0)
KOH; B)A12(SO4)3; 1) (MgOH),CO3; 1) KH,POs.

41. HanumuTe HOHHBIE YpaBHEHUS PEAKIHHA, IPOMCXOAAIIUX NPH CMEINIMBAHHU PACTBOPOB
BEIIECTB:

a) Ba(NOs)2 + A12(SO4)3 — ; 6) CaClz + NasPOs - ; B) CH3COONa + H2SO4 — .

42. V3sMeHMTCS JTH SIEKTPONPOBOAHOCTh BOJBI IPU NPONYCKAHUH Yepe3 Hee:

a) asora; 0) okcuaa azota (II); B) okcuzaa asora (IV)? OTBeT mosicHUTE.

43. BeluucauTe MONSPHYIO KOHIIEHTPALUIO THAPOKCUJ - HOHOB B PACTBOPE COJISTHOM KHC-
notel ¢ pH =4,0.

44. HanumwuTe ypaBHEHHUS IUCCOUHMALMYU HA HOHBI CIEAYIOIIUX JJIEKTPOIUTOB:

a) NaOH; 0) CrCl1s; B)HC103; 1)A1(OH)Br2; 1) NaHPOa.

45. Jlonummre ypaBHEHUs PeaKLUil ¥ COCTaBbTE K HUM MOHHbIE YPaBHEHHUS:

a)Cr2(S04)3 + NazPOs - ...; 0) Ca(HCO3)2 + Ca(OH)2 — ...



46. HanumuTe aBa MOJNEKYISPHBIX YPABHEHHMS, KOTOPBIM COOTBETCTBYET MOHHOE ypaBHE-
Hue: Zn°® + 2H* - Zn** + Hat

47. Briauciaure KOHCTAaHTy AJucCCOoLMalun chyCHOﬁ KHCJIOTHI, €CJIN CTCIICHb AUCCOLIHNAIIUN
ee B 0,1 H pactBope paBna 0,014.

48. HanumuTe ypaBHEeHHS AUCCOLUALMYU HA HOHBI CIEAYIONINX JIEKTPOJIUTOB:

a) H3;BO3; 6) Cu(OH)z; B) (NH4)2S; 1) (CaOH)2SOy4; 1) (NH4)2HPOj.

49. B Ttpex mpobupkax HaxXoAATCs PacTBOPHI KapOoOHATa HATpus, cynb(para aJfOMHHHI,
cynbdara meau (I1). Kak pacmo3Hath 3Tv peakTHUBBI, HE HCIOJIB3YS IPYTUX PEaKTUBOB?

50. I{OHI/IH_II/ITC YpaBHCHUA peaKHHﬁ 1 COCTABbTC K HUM MOHHBIC YPABHCHUS:

a) CaCO3; + HC1 —...; 6) Ca(OH)C1 + HC1 - ...

TAAPOJIN3 COJIEN
KounrtpoabHoe 3ananune Nel(.

1. Kakue u3 coneit NaxSOs; A1C13; KoCO3; MnSO4; KC1 noasepratores ruaponusy? CoctaBb-
T€ MOJIEKYJIIPHBIE U MOHHBIE YPABHEHMSI TUAPOJIN3a COOTBETCTBYIOLINX COJIEH.

2. Hanuiure MOJIEKYJISIpHBIE 1 MOHHBIE YPABHEHUS THIPOJIN3A COJIEH:

CH3COOK; Cr2(S0s4)3; A1(NO3)3. Kakoe 3nauenne pH (60:biiie unm MeHbIIE 7) AIMEIOT pacTBO-
pbI ATUX COJIei?

3. CocTaBbTe MOJIEKYJISIPHBIE U HOHHBIE YpaBHEeHUs rugponusa coneil: Pb(NO3)2; NazS ; ZnSOs.
Kakoe 3nauenue pH umeroT pacTBopbl 3TUX coneit?

4. TlpuBenute mpuUMEpPHI COJEH, pacTBOPHI KOTOPHIX MMEIOT LIEJIOYHYIO peakiuio. Hanummre
MOJIEKYJIIPHBIE U HOHHBIE YPABHEHUS THIPOJIA3a 3THX COJIEH.

5. Ilpu cmemmBaHHMU pPacTBOPOB Cyjib(ara amOMHUHHMSA M KapOoHaTa HATpHs OO0pazyroTCs
A1(OH)3 u CO». CocTaBbTE€ MOJICKYJISIPHOE U MOHHOE YPABHEHUS THAPOIIU3A.

6. Kakue u3 coneit noasepratorcs rujiponusy: NaNOz; CrCls ; KJ ; Cu(NO3)2;

KCl1? CocraBpTe MOJEKYJIAPHBIE U HOHHBIE YPABHEHUS TUIPOJIN3a COOTBETCTBYIOIIUX COJIEH.

7. Kakoe 3Hadenne pH (Gomnpiie wimm MeHbIne 7) umeroT pactBopbl coseii: MnCly; KoCOs;
Ni(NO3)2? CocTaBbTe MOJICKYJISIPHBIE U1 HOHHBIC YPAaBHEHUS THAPOIIN3a dTUX COJICH.

8. [Ipu cmemmBaHuM KOHLIEHTpUpPOBaHHBIX pacTBOpoB FeCls u NaxCO3 obpaszyrores Fe(OH)s u
CO». 3anummTe ypaBHEHHS MTPOTEKAOIIUX PEAKIMI B MOJIEKYJIIPHOM U HOHHOM BHUJIE.

9. CocTaBbTE€ MOHHOE M MOJIEKYJISIPHOE YpaBHEHUE THIPOJIN3a, POUCXOAAIIETO IIPU CMELINBa-
HuM pactBopoB Cr(NO3)3 u NaxS.

10. U3menutcs mu pH pacTBopa xiopuaa nvHKa npu HarpeBanuu? Eciu na, To B Kakyro cTOpo-
HY U TTo4emy?

11. Kakyro peakiuio oOHapyxuBaroT pactBopbl conel: Fea(SO4)3; NHaCl; A1(NO3);? Haiite
MOTUBHUPOBAHHBIN OTBET.

12. Hanmunre MoseKysIspHble ¥ MOHHBIE yPaBHEHMs THIPOJIM3a COJIEH: alleTaT Kajus, Cyibhar
xpoma (III), autpar amomunust. Kakas cpena B pacTBOpax 3TUX COJeit?

13.Kakyro okpacky Oymer umeTh (eHON(TaTeMH B pacTBOpax CIEAYIOIMX COJEH: Cyabhua
Hatpus, xyopua xenesa (III), cynpdar kamus?

14.Bsruncnure pOH pacTBopa, B KOTOPOM KOHIIEHTpAIHs HOHOB Booposa papHa 107! Moms/.

15. Hanmmmire MosekyysipHble 1 MOHHBIE YPABHEHHUS THAPOJIM3a COJIEH: HUTPAT CBUHIIA, CYIIb(UT
HaTpus, cyabdar nuHka. Kakas cpena B pacTBOpax 3TUX coJiei?

16.1Ipu cmemmBaHMM KOHIIEHTPHPOBAHHLIX PacTBOpPoB xjopuaa skenesa (III) m kapGonara
HaTpus oOpasyroTcs ruapokcun xenesa (1) u Beigensercs yriekucislii ra3. Beipazute 3T0T rua-
POJIN3 MOJIEKYJISIPHBIM M HOHHBIM YPaBHEHHEM.

17.Yemy paBHa KOHIEHTpALMS THAPOKCHI-MOHOB B pacTBope ¢ pH=3.

18. Kakue u3 coneil mojBepraroTest ruapon3y: HUTPUT HaTpus, xyopua xpoma(lll), o Kamus,
Hutpar meau (II)? CocraBbTe MOJIEKYJISIPHBIE U MOHHBIE YPAaBHEHUS THIPOJIN3a COOTBETCTBYIOLINX
COJIEH.



19.K pacrBopy xnopua anmoMuHus J00aBUIM PACTBOP CY/Ib(QHUIA HATPHUS, IIPU STOM BBINAT OCa-
JIOK U BblAenWiIcCs ra3. Hanummre ypaBHEHUE peakiyi.
20. Yemy pasen pH B pacTBope ¢ KOHIIEHTpaImei ruapokcu-noHos 107 Moms/n?
21. Kakyio okpacky OyeT MMETh METHIIOPAHK B PACTBOPAX CIEIYIOIIMX CONEH: XJIOpU,] MapraHia
(IT), kapOoHaT KaHsl, HUTPAT HUKEIsS ?
22.Kaxkas n3 coneit: cynbpun Harpus, xiaopua xpoma(Ill), cynspun xpoma(Ill) - He MOKET Cylie-
CTBOBaTh B BOJHOM pacTBope U rnouyeMy? OTBET MOATBEPAUTE YPABHEHUEM PEAKILINN.
23.Yemy paser pH B 0,1 Mob/11 pacTBOpe CUIBHON OJHOOCHOBHON KUCIIOTHI?
24. Hanumure MONEKyYISpHBIE ¥ HOHHBIE yPaBHEHUS THAPOJIN3a CIEAYIOIMX COJIEH: cyab(ar Me-
J1, XJIOPUJT aMMOHMSI, alleTaT AMMOHMUSI.
25. Tlouemy TIpu CMENMBaHKMK PacTBOPOB XJopua xkenesa (1) n kapGonara Kanus He 00pasyeTcs
kapOoHnar sxenesa (I1I)?
26.Bsruncaute pOH pactsopa ¢ pH =12.
27. Kakyio okpacKy OyIeT HMETh JJAKMYC B PacTBOpax CICAYIOIIMX COJEH: HUTPUT HATPHS, HHT-
par amomMuHus, KapOooHat kanus? JlaliTe MOTHBUPOBAHHBIN OTBET.
28. 3anummre OKOHYAaHUS YPaBHEHMIl CIIEAyIONMX PEaKlUii TUIPOIN3a U paccTaBbTe Kod(puim-
eHThL: A)A12(SO4)3 + Na;CO3 + H2O —-...

0) A1Cl3 + CH3COONa + HO - A1(OH)(CH3COO), + ...
29.Yemy paBHa KOHIIEHTpALUs THAPOKCHI-HOHOB B pacTBope ¢ pH=5?
30. Hanumure MoneKynspHbIE ¥ HOHHBIE YPaBHEHMS THAPOJIN3A CIEAYIOIMX COJIEH: CyIb(pUT Ka-
nus, arierat ammoHus, HUTpat xpoma (III). Kakas cpena B pactBopax 3tux cosei?
31.Yemy pasen pH B pacTBOpe YKCYCHOM KMCIOTHI KoHIeHTpamuek 0,01 MOJb/II, ecli CTENEeHb
nuccouuranuu pasa 0,017
32. Kakyro okpacky 6yjeT uMeTh (eHonpTaserH B pacTBOPax CIEAYIOIMX CONei: XJIOPUL MEIH,
areTat HaTpus, Cyab(ar Kaaus, HUTPUT KaJus?
33. 3anummre oKOHYAaHMS YPaBHEHMII CIIEAyIONMX PEaKlUii TUIPOIN3a U paccTaBbTe Kod(puim-
€HTBL:
a) Cr2(S04)3 + (NH4)2S + H2O — ;5 6) CuSO4 + NaxCO3 + HoO — [Cu(OH)]2CO3 + ...
34.Yemy pasusl pH u pOH B pacTBOpe ¢ KOHIIEHTpaIUeH THIPOKCH L - HOHOB 107 Moms/1?
35. Hanviumte MONEKy/IpHBIE U HOHHBIE YPABHEHMS THAPOIN3a CIEAYIONUX CONEl: HUTpaT Mar-
HU, cynbgart xxenesa (III), anerar ammonust, xmopus kansuus. Kakas cpefa B pacTBopax 3THX CO-
neun?
36.3anunmre oKOHYAaHUS YPaBHEHMII CIIEAYIOIMX PEAKIUi THAPOIN3a U PAacCTaBbTe KOd(puim-
enThl: @) A1C13 + (NH4)2S + H2O —..

0) Na2SiO; + NH4Cl + H2O —...

37.Yemy pasen pOH B pacTBOpE CONSHON KMCIOTHI ¢ KoHIeHTpanueit 0,05 MOb/J1, eciu aucco-
[IAAIMIO CYUTATH ITOJTHON?
38. Hanumure MoneKyISpHbIE U HOHHBIE YPABHEHHUS THAPOJIN3a CIIEAYIOIIMX CONEH: XIOPH/L LIUH-
Ka, CHJIMKAT KaJIus, IHaHu] HaTpus, cynbdar maraus. Kakas cpena B pacTBopax 3TUX coJieit?
39.3anummre okOHYAaHUs ypaBHEHHMI CIIEAYIOMIUX PeaKLHil THAPOIN3a U paccTaBbTe Kod(h(uiy-
€HTBL:
a) ZnSO4 + K2CO3 + H20 - [Zn(OH)]2COs + ...; 6) FeCls + (NH4)2COs3 + H2O0—....
40.quy pasen pH B 0,01 M pactBope aMmMuaka, eciia cTenenb aucconuanuu pasaa 0,017
41. Kaxoe 3nauenre pH MMerOT pacTBOpBI Cieayrommx coneit: xiaopun mapranua(ll), kapGoxar
kaymd, Hutpat Hukens (I1), runoxnopur kanus (II)? CoctaBbTe MOJNIEKYIISIPHBIE M1 MOHHBIE YpaBHE-
HUSI TUJIPOJI3a 3TUX COJIEH.
42. Kakas u3 coneil Tuapoau3yercsa B GONbIIEH CTENEHH U HOYEMY: XJIOPUJ Kalus, Cylb(puUr Ka-
Tust, KapOoHaT Kajusi?



43.Yemy pasen pOH B pactBope HCN konnenrpanueii 0,1 MOJIB/II, €ClM CTENEHb AUCCOLMALHH
paBna 0,01?

44. Kaxue u3 coneii oBepraroTcs TMAPOJIN3Y: HUTPUT HaTpus, Xnopua xpoma (I11), momun kanms,
HUTpAT Meau, kapOoHaT 6apus? CocTaBbTe MOJIEKYJIIPHBIE U MOHHBIE YPABHEHUSI THIPOJIN3a COOT-
BETCTBYIOIIMX COJICH.

45. Kakas u3 coneli He MOYKET CYLIIECTBOBATH B BOJHOM pacTBope: cynbdar xenesa (II1), kapbonat
skene3a (1), autpar xenesza (I1II)? OTBeT moaTBEpAUTE YPABHEHUEM PEAKIIUH.

46.Yemy pasen pH B pacTBOpe TMAPOKCHIA HATPHs ¢ KOHIEHTpanuei 0,1 MO/, eclii CYMTATH
€ro JUCCOIIHALNIO ITOJTHOM?

47.CocraBbTe MOJIEKYJISAPHBIE U MOHHBIE YPABHEHMS THAPOJIHM3a CIEAYIOMIUX CONEM: XITOPH]L XKe-
ne3a (II), anerar xanus, Hutpat xpoma (III). Kakoe 3Hauenue pH numeroT pacTBopbl 3TUX COIen?

48. Kaxyio okpacky OyJeT HMETh JJAKMYC B PACTBOPAX CIEAYIOIMX CONei: CynbhaT Meau, XIOpH
HaTpus, alleTaT Kajus, alleTaT aMMOHHUS ?

49. Kakas u3 coneii: kapOoHaT HaTpus, cyabhaT Hatpus, GochaT HATPHS THAPOIU3YETCS B 6OIIb-
1Ie CTeNneHu U moyemMy?

50. Kakas u3 coneii He MOKET CYIIECTBOBaTh B BOJHOM PACTBOPE M MOYEMY: XJIOPHU] ATIOMUHHS,
areTar aJJlOMUHUS, KapOoHaT aroMuHusA? OTBET MOATBEPAUTE YPABHECHHEM PEAKIIHH.

XUMHNYECKHUE 2JEMEHTbHBI U UX COEJJUHEHUSA
KonTpouabHoe 3ananne Nell.
1. Kakue cTenenu OKMCIEHHS MOTYT IPOSBIATE:
a) ¢Top u xJI0p;  ©) KUCIIOPOJI U CEPa; B) a30T u ochop?
2. Tloy4uTe KMCIOPO. BCEMHU BO3MOKHBIMHU CIIOCOOAMH.

3. CkoJBKO IPOCTHIX BEIIECTB MPEACTABICHO B HAbope: 030H, anmas, Gocdop, GTopoBoaopO,
KHUCJIOPOJ, KpaxMaJl, HallaTbIPHBIN ciupT?

4. Yxaxute kucinotHsle okcuapl: SnOz, ALOs, FeO, SeO,, SOz, SOs, J20s, BeO. Hanumute
(dbopMyIbl THAPOKCUAOB, COOTBETCTBYIOIINE ITUM OKCHJIAM.
5. Cpasnure: a) SO, u CO»; 6) NO; u P2Os; B) NO u N2Os; 1) P03 u P20s.
6. Cpasnure: a) H;POs u HNO3; 6) H2SO3 u HoSOs; B) H2CO3 u HaSiOs.
7. Kax u3MeHAIOTCS OKHCIUTEILHO-BOCCTAHOBUTEIBHBIC CBOMCTBA COCAMHEHUM pana: a) HaS,
H>S0s, HoSO4;  6) HCIL, HCIO, HCIO?, HCIO3, HCIO4;

B) HNO,, HNOs3; r) HCIO, HBrO, HJO; 1) HCIO3, HBrOs, HIO5?
8. Kaxkue nsmenenns nperepnesaer HCIO B pasHbIX yCI0BUSX?
9. CpaBhuTe YCTOMYHMBOCTD M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBONCTBA IO  PSIY:
HF - HCI - HBr - HJ.
10. Kax mensercs pactBopumocts HI™ B Bojie 1 cuita KUCioT?
11. TTokaxwuTte BOCCTAaHOBUTEIHHBIE CBOHCTBA COCTMHEHHUIA, coaepxanmx S’ 2,
12.0xapakrepusyiite otnomenune P,03 u P>Os k Boge. ConocTaBbTe CBOKWCTBA IOIYYEHHBIX
MPOJYKTOB.
13. Kak n3mensieTcs TepMudeckas yCTOHUMBOCTD: @) HUTPAToB; 0) cynbdaros; B) Gocharos?
14. Oxapakrepusyiire pactBopuMOcTh Cyiabharos 1o psay: CaSOs, SrSO4, BaSOs.
15. Kakue BemecTsa 06pasyroTcs IIpU CIMBAHUH PACTBOPOB:
a) AICl;3 + NasS —; 0) Fea(SO4)3 + Na2CO3 —;  B) Cr(NOs3)3 + NH4S - ?
16. Cpasnure peakuuro cpeapl pactBopos: NasPOs, Na,HPO4, NaH2POs. Kakyro okpacky ume-
€T JJAKMYC B PaCTBOpax 3TUX COJICH?
17. Kakue Bemectsa o6pasyrores B pactsope: Na,CO3 + KMnO4 + KOH — ?

18. ITouemy 030HOBBII 9KpaH — HEOOXOAMMOE YCIOBUE CyllecTBOBanus Guocdepri? Kak obpa-
3yeTcst 030H B mpupoie? UTo criocoOCTBYET €ro pa3pylieHuto?

19.qTO ABJISICTCS BTOPUYHBIM 3arpA3HUTCIICM aTMOC(bepH:



NO, nw11b, CO2, HNO3, HxSO4?

20. Yro sBnsieTcs MPUYMHOIM KHUCIOTHBIX 10KAei? IIpuBenuTe ypaBHEHHs] COOTBETCTBYIOIIMX
peaKuHuii.

21. B xapkyro orojay B MEJIKUX BojoeMax ruoHeT peioa. C ueM 3T0 CBA3aHO?

22. Kakue BeLIECTBA SBJIAIOTCS BTOPHYHBIMHU 3arPA3HUTENSAMH MO OTHOIIEHHMIO K apXUTEKTYp-
HBIM MaMsATHUKaM, caenaHHbiM u3 Mpamopa: (NH4)2SO4, NH4NO3, HNOs , H.SO4, KOH, KCl1?
CocraBbTe ypaBHEHHSI COOTBETCTBYIOIIUX PEAKIUH.

23. Yem o6ycnosneno Hanuuue B atmochepe SOz , CO2, a9po30IbHbIX 3arpA3HEHHN?

24. B BeIOpocax NMPOMBINIIEHHBIX Tpeanpusatuii cogepkurcs NO,2. UTo MOKHO HCIOIb30BaTh
s ero HeTpanuzanuu? Ilouemy Hago ero HelTpanuzoBaTh? CoCTaBbTE YpaBHEHUSI COOTBET-
CTBYIOLIUX PEAKLIMA.

25. Cpeny mepeurcIeHHBIX METAIIOB CaMBbIM PACIIPOCTPAHEHHBIM Ha 3emile siBasercs: Fe, Ca,
Mg, Al, Zn, Co, Cu? CocTaBbTe 3JIEKTPOHHYIO (OPMYILYy aTOMa 3TOTO 3JIEMEHTa, YKAXKUTE BO3-
MOJKHBIE CTENIEHU OKHCIICHUSI.

26. Kakoii metamn sBaserca cambiM aerkum: Zn, Cd, Ca, Li, Fe, Al, Mg? CocraBbTe €ro siek-
TPOHHYIO GOopMyITy, U (GOPMYJIBI OKCUIOB U TUAPOKCHIIOB.

27. Cpenu nepeurclieHHBIX OKCHJI0B BhIOepUTe aM(pOTEPHBIE M OXapaKTepH3yiTe UX CBOMCTBA:
CaO, Mn,0s, Al,03, MnO3, SnO3, ZnO, CrOs, K>O.

28. HazoBute camprii tBepabii Metasr: W, Cr, Cu, Cd, Zn, Fe. Hatumure dhopmyny ero Bbic-
HIET0 OKCHJA U THAPOKCUAA, YKAKUTE €ro KUCIOTHO-OCHOBHBIE CBOWCTBA.

29. Tonyuute: a) MIETOYHON MeTawT; 6) aTOMHHMI; B) XKelne3o; ) Meab. OXapakTepusyiTe
CBOICTBa OKCHUJIOB YKa3aHHBIX METAJIOB.

30. Kaxoii Metast npossisieT peppoMarHuTHEIE cBokcTBa: Zn, Fe, Ca, K, Ni? Cocrasbre pop-
MYJTy CaMOT0 YCTOMYUBOTO ero noHa. OOOCHYHTE CBOM OTBET.

31. Kakoii MeTaymut 6ojice aKTHBEH U nouemy: Fe, Zn, K, Al, Mg? OTtBer noaATBEpAUTE ypaBHE-
HUSIMU PEAKIUH.

32. Vons! kakoro MeTamia 0071a1al0T HauGOIIEE BHIPAKCHHBIMHU:

a) oKucIuTeNnbHEIMU cBodictBamu: Cr’*, Mn?*, Ca®*, Fe?*, Ag™? CocTaBbTe €ro >IeKTPOHHYIO
bopmyiy.

6) BOCCTAaHOBUTEIBHBIMU cBoMicTBamMu: Mn>*, Mn**, Mn**, Mn®*, Mn®, Mn’*. OTBeTr moaTsep-
JIUTE YPAaBHEHUSIMHU.

33. CpaBHHTE OKHCIHTENHHO-BOCCTAHOBHTENbHBIE CBOMCTBa MOHOB: Fe?*, Fe’*, Fe®". Orper
MOATBEPIUTE YPABHEHUSIMU.

34. Cocrapbre ypaBHeHHus B3auMoaeicTBus Na 1 Mg ¢ YKCYCHOM KMCIOTOM B MOJIEKYISPHOM H
MOHHOM BHje. B KakoM cirydae CKOpOCTh peakiuu Boiiie? Bbipazute CKOPOCTh 3TON peakiuu.
35.CocraBbTe GOpMYIIBI OKCHIO0B U THIPOKCHIOB M CPaBHUTE UX cBolicTBa: a) Mg u Ca; 6) Na u
Zn; B) Ku Al; ) Fe u Zn; 6) Na u Cr.

36. Onunakossl u 6yayr npoayktsi? a) AICI; + NaOH - ; 6) NaOH +AICI3 .

37.1lo »>nexTpoHHOM KOHMHMIypanuM HaszoBMTe MeTamael: 1s522s?2p®3s?,  1s22s%2p%3s23p!,
1522522p%3s!, 15%25?2p°®3s23p%4s?. Kakoii U3 HUX Helb3s XpaHUTh Ha Bo3ayxe? [Touemy?

38. Kaxoii IpoBOJIOKOii JIy4Ille BCEro CKPENUTh JBE UHKOBBIE MIACTUHKM, YTOOBI KOPPO3HUS HE
ycunuanack: Cu, Fe, Al? [Touemy?

39. C xaxoii 11eNIbI0 TTOBEPXHOCTH LUCTEPH OKPAIIMBAIOT «CEPEOPHUHOM» (AIIIOMUHHUEBAS MBLIb C
pacTUTENbHBIM MaciioM). [IpeacrtaBbTe MEXaHU3M.

40. Ha noBepXHOCTH 3aKUCICHHON MOYBBI HAXOATCA JKEIE3HBIE TPYOBI C JIATyHHBIMU KPBIIIKA-
mu. Yto Oyzaer paspymarbes, Tpyda WM 9KpaH; B KaKUX MecTax?

41. Byzer nu 3amuIeHa Kejle3Has KOHCTPYKIUS, €ClIM Ha Hell YKPENUTh IUIACTHHY U3 IPYroro
metaia: a) Mg; 6) Pb; B) Ni; Cu. [TokaxxuTte MexaHU3M Iporiecca.



42.Kakoii u3 razos CO, CO,, N2, SO» sBnsercs Hanbojiee KOPPO3MOHHO-AKTHBHBIM KOMIIOHEH-
TOM 3arpsI3HEHHOTO BO3/yXa MO OTHOIICHHIO K MeTayuiam? Hanmuimme MexaHnu3M mpoiiecca.

43. YUem 00ycnoBieHa BpeMEeHHAas KECTKOCTh BOJIBL,

44. 1 xakoBBI CIIOCOOBI €€ yCTpaHEeHUs?

45. [IpoMbIlIEeHHBIE CTOYHBIE BOJABI COAEPKAT MOHBI TOKCHUYHBIX MeTaiioB: Pb, Cu, Zn, Hg,
Cr, KOTOpbIE MOKHO OCaJAUTh: TUIICOM, U3BECTHIO0, MarHE3UTOM, MacjoM. [TokaxxuTe MeXaHU3M.
46. Kakoii u3 MeTaioB pearupyet u ¢ kuciaorod u menousto: Al, Fe, K, Na, Mg? CocraBbTe
ypaBHEHUS PEaAKIUM.

47. Kaxoll MeTalul OPUMEHSIOT JUIS YIIAKOBKM MHUIIEBHIX IIPOAYKTOB U MU3TOTOBJICHUS KyJIHHAp-
HO# ¢osbru. [Touemy?

48. HazoBute (opMyIIbl KENE3HOIO U MEIHOTO Kymopoca. [ 4ero ux HCIOJb3yIOT B CElb-
CKOM X03sHcTBE?

49. Kakoil sneMeHT sBIsieTCs OCHOBHBIM JIIs MOCTPOEHHs CKeleTra 3y0OB, CKOPIYIBI sSHI?
Hamummre ero ayekTpoHHYI0 (hOpMYITy M HA30BHTE €r0 OCHOBHOM MHHEpPAJL.

50). Kakoii 3JIeMEeHT BXOJUT B COCTaB TeMOTIOOMHA KpoBH?

51. Kaxkoii snemeHT BXOAUT B cOCTaB XJIOpohuIa?

6.4. MeTonnueckne MaTepHuaJibl, ONpeeAoIme NPpoueaypbl
OlleHMBAHNS 3HAHWI, YMeHMIi, HABBIKOB U (WJIM) ONBITA /1eSITeIbHOCTH, XapAKTEePU3YIOLIHX
Tansl GOPMUPOBAHUA KOMIIETCHIHM
Kommerenmug: OK-1, TTIK-8, I1K-21
Oran ¢popMupoBaHus KOMIeTeHITUH: 1.3HaTh
CpencTBo OlIeHHBaHUS: 3alIMTA OTYETOB 10 J1a00pPaTOPHLIM PadoTam, BONPOCHI K 3a4éTy/
IK3aMeHy
MeTtoauka oneHUBaHUS: OTUYETHI MO JTA0OPATOPHBIM pabOTaM OLIEHMBAETCS KaK «3aYTEHO» HIIU
«HE 3aYTEHO»

MeToauka oueHUBaHUs 0TYETA MO JA0OOPATOPHBLIM padoTam:

HaumeHoBanue Kpurepuii
OLIEHKH
«32YTEHO» HaOJIOACHNUS, BBIBOJIBI 0 J1a0OpaTopHOil paboTe 3aHEceHbl B jabopa-

TOPHBIN JKypHAJI, BBIIOJIHEHBI HEOOXOAUMBIE PAacy€Thl, HAITUCAHBI ypaB-
HeHMs peakuuil. B xone Oecenbl CTYAGHT CIIOCOOEH OOBICHUTH U3ydae-
MbI€ SIBJICHUSI HA OCHOBE YCBOCHHBIX IOHITUM, ONPEEeICHUM, 3aKOHOB U
UX CJICICTBHM.

«He 32a4TEeHO0» HaOJI0JICHHUS, BBIBOJIBI TI0 JIAOOPATOPHOM paboOTe HE 3aHECEHBI B J1a0O0-
PaTOPHBII KypHAJ, HE MOJHOCTHIO BHIMOJIHEHBI HEOOXOAUMBIE PacUEThI,
HE KOPPEKTHO COCTaBJICHBI YpaBHEHHs peakiuii. B xome Oecenpbr CcTy-
JCHT HEC CHOCO6CH O6’b$ICHI/ITB I/I3y‘-Ia€MBIe SIBJICHUS HA OCHOBC HOHHTHﬁ,
ONpeACICHUH, 3aKOHOB U UX CJICJICTBUM.

MeToauKa olcHUBAHMSI OTBETA HA 3a4eTe:

HaumeHoBaHUE OlIEHKH Kpurepuii

3auTeHO ITonHOTa, CHCTEMHOM U IPOYHOCTH 3HAHUU
BOIIPOCA, 3HAHUE AUCKYCCHOHHBIX ITPOOIIEM.
Nnmroctpanus oTBeTa MOJI0KEHUSAMU IIPaKTU-
KH

He 3aureno OrtcyTcTBUE 3HAHUI COJIEPKaHMS BOIPOCA K
3a4eTy




MeToauKa OLICHMBAHUA 0TBETA Ha DK3aMeHe:

HaumenoBanue oneHku

Kpurepuii

«OTtauaao» (5)

[TonHoTa, CUCTEMHON M MPOYHOCTH 3HAHUU CO-
JIep>KaHMS YK3aMEHAIMOHHBIX BOITPOCOB

«Xopomwo» (4)

CucTtemMHBIC, HO COIEpKaIlUe OTACIBbHBIC MPO-
Oenbl 3HAHUS COJCPIKAHUS SK3aMEHAIIMOHHBIX
BOITPOCOB

«Y TOBAETBOPUTENBHO» (3)

YacTuuHble, HECUCTEMHbIC 3HAHMA SK3aMEHa-
IIMOHHBIX BOIPOCOB, COAEPIKAIINE 3HAUYUTEIb-
HbIE POOEIIBI

«HeynoBneTBopUTEIHHO» (2)

OTCcyTCTBUE 3HAHUKM COJAEpKAHMS SK3aMEHallU-
OHHBIX BOHpOCOB

Komnerenmms: OK-1, ITK-8, ITK-21
Otan popMUpPOBaHHUS KOMIIETCHIINH: 2. YMETh
CpenctBo oniennBanus: TecToBble 3a1aHus

Meronnka oreHuBaHus: Pe3yabTaThl TECTUPOBAHMS OIIECHUBAIOTCS 10 YETHIPeX0aabHOM cucTeMe
C BBICTaBJICHUEM OLICHKHU B KYpHaJ IPErno1aBaTells.

MeToanka olleHUBAHUS TECTOBLIX 3aIaHUM:

HaumMeHoBaHHeE OLIEHKH

Kputepnii

«OTJIUYHO»

90-100% npaBUIBHBIX OTBETOB

«Xopomo»

80-89% npaBUIIbHBIX OTBETOB

«YAOBJICTBOPUTECJIbHO»

70-79% npaBUIBHBIX OTBETOB

«HEYTOBJECTBOPUTECJIBHO»

69% v MeHee TpaBUIbHBIX OTBETOB

Kommerenmug: OK-1, ITIK-8, T1K-21
Oran GopMUPOBAHUS KOMIIETEHITNH: 2. YMETh

CpenctBo oniecHMBaHuUsA: Penienne KOHTPOJIbHBIX padoT

Metoauka oneHuBaHUS: Pe3ynbTaThl KOHTPOJBHBIX PabOT OLIEHUBAIOTCS IO YeThIpeXOanbHOM
CUCTEME C BBICTABIIEHHEM OLIEHKH B >KypHAaJI [IPEeroJaBaTels

MeToanka oueHUBaHUsSI KOHTPOJIbHBIX PadoT:

HauMenoBanue oneHKH

Kpurepuii

«OTJIUYHO»

npaBUJILHO BeIMOTHEHO 80% 1 OoJee 3a1aHuid;

«XOpOoIo»

MPaBUIILHO BBINIOJIHEHO 65-80 % 3amanwuii

«YAOBJICTBOPUTCIIBHO»

MpaBUJILHO BIMOJIHEHO 50-65% 3ananuif;

«HEYJOBJICTBOPUTEIILHO»

IIPABWJIBHO BBINOJIHEHO MeHee S0% 3a1aHuil.

7. IlepeyeHb OCHOBHOI 1 10NOJIHUTEIbHOM JTUTEPATyPhbl, HE00X0AMMOM
JJIS OCBOEHM Sl TUCHUILIMHBI (MOayJsi) — ucTouHuku IbC

IlepeyeHb yueOHO-MeTOAUYECKOT0 O0ecreYeHHs IJIsl CAMOCTOATEIbHOMI
padoThI 00y4aromuXxcs M0 JMCHUILIHHE (MOLYII0)

1. Pabouas nmporpamMMa AUCIUIUTUHBI (MOIYJIS).

2. H.B. INTamesckas, 3.M. Axpumenko, B.E. Axpumenko. Xumus. Y4eOHO-METOIUIECKOE TIO-
cooue. — Kpacuomap, KCOU, Uzn-Bo «Manyckpunt», 2012, - 212 c.
3. 3.M. Axpumenko, H. B. I1amesckas, B. E. Axpumenko. JIabopaTopHBIil TpaKTUKyM U TeMa-




TUYECKUE TECTOBBIC 3aJaHMs TI0 XUMHUHU. YdeOHO-MeToaudeckoe nmocodue. — Kpacunomap: KCOU,
N3n-Bo «Manyckpunt», 2012, - 118 c.

OcHoBHasi IuTepaTypa — JJeKTPOHHBIH pecypc (pexum pocryna http://znanium.com/)

1. O6mas xumus: llmapranka. - M.: U1 PUOP, 2010. - 92 c.: 70x100 1/64. - (Ilmapranka [oT-
peiBHasA]). (06m03xKa, kapM. popmat) ISBN 978-5-369-00646-7

2. O6mas xumus / bapkosckuii E.B., Tkage C.B., [lerpymenko JI.I'. - MH.:Bpimmiimas mkosna,
2013. - 639 c.: ISBN 978-985-06-2314-0

3. Oprannueckas xumus: Yue6. mocooue / E.B. ®denopenko, U.B. boromonosa. - M.: PUOP,
2007. - 348 c.: 70x100 1/32. - (Kapmannoe yueOHOe mocodue). (06m0kKa, kapm. ¢popmar) ISBN
978-5-369-00143-1

JlonosHUTebHAST  JMTepaTypa —  JJEeKTPOHHBI  pecypc  (pexkuM  JocTtymna
http://znanium.com/

1. Oprannueckas xumus : B 3 1. T. 2 / TpaBens B.®., - 4-e usz., (o11.) - M..BUHOM. JI3, 2015. -
550 c.: ISBN 978-5-9963-2940-3

2. PeytoB, O. A. Oprannueckasi xumus [DnekTpoHHbid pecypce] : B 4-x 4. U. 4/ O. A. Peyros, A.
JI. Kypu, K. II. Bytus. - 3-e uza. (311.) - M.: bunowm. JI3, 2013. - 726 c. - ISBN 978-5-94774-611-
2 (Y. 4), ISBN 978-5-9963-2276-3.

8. [lepeyenn nmpogeccHoOHAIBLHBIX 0a3 TaHHBIX U HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM,
He00XO0AUMBIX JI1 OCBOCHHSI JUCHUIIMHBI (MOAYJIs) (pecypcoB HHGOPMAIITHOHHO-
TeJIeKOMMYHUKAIIMOHHOM ceTH «HTEepHET»)
1. Knuru mo xuMuu B 3JeKTpOHHOM (hopmarte, http://www.twirpx.com/files/abit/chemistry.
2. Xumus s Beex. Cepus 37IeKTPOHHBIX H3aHui «O0yJaronye SHIUKIONENN». X UMHUS.
http://school-sector.relarn.ru/nsm/chemistry/START.html.
3. DnekTpoHHas OubnaroTeKa - mpsAMoi AocTyn K 3HaHusAM! http://www.y10k.ru/
4. Xumusti: obpazoBarenbHble pecypesl MHTepHeTa, http://www.alleng.ru/edu/chem.htm
5. UnaTtepuer-mkona, http://www.internet-school.ru/
6. Xumnueckuii cepsep, http://www.himhelp.ru/
7. Anxumuk, http://www.alhimik.ru/
8. JJabopaTopust MylIbTUMEIUIHHBIX TEXHOJIOTHI B 00yUeHHH,
http://www.labmto.kspu.ru/katalog.htm
9. Hayunas snekrponHast Oubimoteka e-library http://elibrary.ru/
10. DnextponHOo-OmOMMoTeyHas cuctema ZNANIUM.COM www.znanium.com

9. llepevyenb HHGOPMAITMOHHBIX TEXHOJIOTHI, HCIOJIb3YeMbIX MPH OCYIECTBJICHUMN
00pa3oBaTeILHOIO NMpoIecca Mo JMCUMILIHHE (MOTYJ/II0), BKJIIOYAsI epeYyeHb
NMPOrPaMMHOI0 o0ecredyeHns] U MH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM
1. DnexTponHas nHGOPMAIIMOHHO-00pa3oBaTebHas cpeia By3a http://ksei.ru/eios/
2. OBC Znanium.com http://znanium.com/
3. OBbC Opaiit https://www.biblio-online.ru/
4. HOB Elibrary https://elibrary.ru
5. bubnmuorexka KCOU http://ksei.ru/lib/
6. CripaBounas cucrema Koncynprant [lmoc (qocTyn B UnTaqbHOM 3aj1e OMOIHOTEKH).
7. JIunieH3MOHHBIE MPOTPaMMBbI, YCTAaHOBJICHHBIC Ha KOMITBIOTEPAX, JOCTYIMHBIX B y4EOHOM IPO-
1ecce:
- Microsoft Office Word 2007
- Microsoft Office Excel 2007
- Microsoft Office Power Point 2007
- Microsoft Office Access 2007
- Adobe Reader
- Google Chrome




- Mozilla Firefox
- Kaspersky Endpoint-Security 10

10. Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HE0OX0AMMOIi 1JIs1 OCYIIECTBJIEHUs 00pa-
30BaTEJIbHOIO NMPoIecca N0 AUCHUILINHE (MOIYJIIO)

CrnenanbHble TIOMEIIEHHS! TIPEICTABIISAIOT COOON yueOHbIe ayTUTOPHUU Uil TIPOBEICHUS
3aHATUN JIEKIMOHHOTO TUIIA, 3aHATUNA CEMUHAPCKOTO THIA, TJAOOPATOPHBIX 3aHATUHN, TPYIIOBBIX
Y UHJIUBUYalIbHBIX KOHCYJIbTAIMH, TEKYILErO KOHTPOJIS U IPOMEKYTOUYHOM aTTeCTalluu, a TaK-
K€ TIOMEIIeHUs! JIJIsl CAMOCTOSTEIbHOM paboThl M TOMEUICHUS ISl XpaHeHUs! U NpoQuiakTuye-

CKOTr0 00CITy>)KHBaHUS y4eOHOro 000pyI0BaHUSI.

Jlnst mpoBeieHUs 3aHATHI JICKIIMOHHOTO THITA TpeJIaraloTcsi Habophl JEMOHCTPAIHOH-
HOTO O0OpYyIOBaHMS M Y4eOHO-HATJISIAHBIX MOCOOUH, 00ECTeunBalONIMe TEMATHUECKUE HILTIO-
CTpaIlfH, COOTBETCTBYIONIUE MMPUMEPHBIM MPOrpaMMaM JUCIUIUIHH (MOayJiei), pabounmM y4ued-

HBIM [TPOTrpaMMaM JUCLMIUIAH (MOZYJIEH).

11. BxoaHoii KOHTPOJIL 3HAHU

BAPUAHT 1

BOITPOC

VYKaxuTe psll, CoiepKalifil TOJbKO KHCIOTHBIE OKCHIBI:
1 S0,,Cu0,Cro,

5 Mn,0;, Cu0,CrO,

3,505, P,05,CO,

Peakuus He uzer B ciryyae:
1 SO, +H,0 -

5 CO,+H,0 -
3. Si0, +H,0 -
4. P205 + H20 d

Kakoe 9ucIio 37eKTPOHOB Y HOHA XpoMa 2.Cr':

1.22
221
3.27
4.52

BajieHTHBIE 3JICKTPOHBI aTOMa KaJIHis HaXOASATCSA Ha OpOUTAIISIX:
1. 4s'
2. 3s'
3. 3p'
4. 4p'

B kakoii 13 yka3aHHBIX MOJIEKYJI CBSI3b Hanboee nonspHa?
1. HoTe
2. H20
3. H2S
4. HoSe

B xakoMm cj1ydyac UMECT MCCTO KaTAIIUTHYCCKasl PECAKIUA:

1. CKOPOCTL PCAKIINUN PA3JIOKCHUSA IICPOKCHUIa BOAOPOJa YBCIMYNUBACTCS MPU BHCCCHUN




B Hero okcuaa mapranua (IV).

2.CKOPOCTh peakiuu ropenust Gpocopa MoBeIIaeTCA NP BHECEHUU €r0 B aTMOchepy
YHCTOTO KHCIOPO/A ;

3. IHTEHCUBHOCTh PEaKLMU TOPEHUS YISl BO3PACTAET MOCIIE €ro U3MEIbUCHHUS;

Ha pactBopumocts CO, B BO€ HE BIIUSET:
l.maBneHUuE;

2. CKOpPOCTbh NPONMYCKAaHUS TOKa rasa;

3. TemMneparypa;

4. XMMHUYECKOE B3aUMOJEHCTBHUE ra3a ¢ BOJOU.

PacTtBOp a30THOM KHUCIOTBHI IIOJHOCTBIO HOHHU3UPOBAH B BOJE. UYeMy paBHO
snayenue pH 0,01 M pactBopa HNQ:

1. 1
2. 10
3. 2
4. 12

B psany HoS —H>SO3 — H2SO4 kucnotssie cBoiicTBa:
1.yBenuuuBarOTCS;

2.yMEHBIIAIOTCA;

3. OCTal0TCs HEU3MEHHBIMHU.

10

DIEeKTPOXUMHUYECKas KOPPO3UsI METAIOB, IPUHOCSAIIAS HAMOOBIITNI Bpe/l, MPeCTaB-
JISeT COOOii:

1. pa3pyuieHue MeTajia Mpu COCAUHEHUHU €ro C OKCHUIaMHU a30Ta;

2. coOeJUHEHHE METaJlia C KUCJIOPOJOM BO3/1yXa;

3. coequHeHue Metaniaa ¢ okcugamu cepol(IV) u (VI).

4. pa3pyluieHue MeTajla B Cpelie AJEKTPOJUTa C BOBHUKHOBEHUEM BHYTPH CHU-
CTEMBI DJIEKTPUUECKOTO TOKA;

BAPHUAHT 2

BOITPOC

K OoCHOBHBIM OKCHJIaM OTHOCHUTCS PSII;
1 S0,,80,,CO

o) CaO ,CrO , MnO
3. CLO,,CrO;, Mn,0,

Enkue miemoun o01agaroT CBOMCTBOM pa3pymliaTh PaCTUTENbHBIE W KUBOTHBIC TKaHH.
Takumu cBOMCTBaAMH HE 00JIAAET:

1. CiOH),
2. CaOH),

3' KOH
4. noon

MaccoBoe uncio u30Tomna paBHO:
1. yncily IPOTOHOB B sIIpe
2. CyMMapHOMY YHCITy IPOTOHOB U HEUTPOHOB
3. 4MCITy JIEKTPOHOB B aTOME
4. 4iCIly HEUTPOHOB B SIpE

HeHOHHpHBIMI/I SABJIAKOTCA:
1. H,0,CO0,




2. H,,0,
3. H,S,CHCI,

"3 NEPCUUCIICHHBIX XapPAKTCPUCTUK XUMHUYCCKUX 3JICMCHTOB IICPUOANYICCKU U3MCHS-
IOTCSL:

1. 3apsn siapa atoma

2. 9UCII0 HIICKTPOHOB Ha BHEITHEM YHEPIeTHYECKOM yPOBHE

3. 4UCIIO SHEPTeTUYECKUX YPOBHEH B aTOMe

4. oTHOCHTENbHAS aTOMHAs Macca

Peakuust 4, +B

KyJ1.. Eciy y1BOUTh KOHIIEHTPALMIO KQXKI0T0 U3 PearpyolX BEIIECTB, COXPaHsIsl IPH
3TOM OJIMHAKOBBIMH BCE OCTAJIbHBIC YCIOBHUS B3aUMOJCHCTBUS, TO CKOPOCTh PEAKIIUH
BO3pAacTeT:

1.B2 paza;

2.CKOPOCTb PEAKLUU HE U3MEHUTCH.

3. B4 pa3za

2oy — 2AB ) TPOTEKACT B ra30BOH (aze npu CTOIKHOBEHUHU MOJIE-

B naGopatopuum B XMMHUYECKOM CTakaHe Ha MIJIaMEHH T'a30BOW TOpPEIKHU
HarpeBaeTcs BojJa. TemmnepaTypa KUINEHUS KUJAKOCTU MOBBICUTCS, €CIH:
1. 106aBUTh MOBAPEHHOUN COJIU B BOY

2. YBEJIIUYHUTH MJaMs Ta30BOU TOPEIKH;

3. YMEHBIIUTH MJaMs ra30BOH TOPEIKH;

4.. HaKpBITh CTAKaH C BOJAOW KPBIIIKOW;

CKOJIBKO CTYNEHEH TUCCOLMALMN XapaKTEePHO Ul pacTBopa cepHou kuciorsl H,S0,:
1. 1
2. 3
3. 2
4. 4

B nByx ckisiHKax 0€3 3TUKETOK HaXOMAATCS IpaHysbl MarHus U LIMHKA. MeTayibl MOX-
HO Pa3JIMYUTh JI0CTaTOYHO HAJIEKHO CIEIYIOIUM 00pa3oM:

1. n3MepuB 00BEM BONOPOJA, BBIJAECIUBIIEIOCS HPHU B3aMMOJAEHCTBUM OJMHAKOBBIX
HaBECOK METAJIJIOB C COJISTHOM KHMCIIOTOM;

2. BU3yaJbHO, CPAaBHMB LIBET METAJUNINYECKUX IPAHYII;

3. B3BECHB 110 OJIHOM IpaHylie METAJJIOB U3 KaXI0M CKIISTHKU;
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B 00bIYHOM 3apsiKEHHOM OTHETYIIUTENE CTAIhbHOW OayIOH 3amojHEeH KOHIIEHTPHUPO-
BaHHBIM PAacTBOPOM THAPOKapOOHATAa HATPHUS C TMPUMECKHIO BEIIECTB, CIIOCOOHBIX 00pa-
30BBIBAaTh MEHBI. YeM 3armojiHeHa CTEKJISTHHAS aMITyjla, HaXOJIsIIasicsl B BEPXHEH 4acTu
CTAJILHOTO OaJUIOHA U pa30UBArOIIAsCS MIPU TIEPEBOPAYNBAHUYU OTHETYIIIUTENS B CITydae
HEO0OXOIMMOCTH MPOBECTH TYIICHHUE OTHS?

1. H2SOu4(xoHir.)

2. KOH(xoHi1.)

3. CaClx(koH11.)

BAPUAHT 3

BOITPOC

K amoTepHbIM OKCcH1aM OTHOCHUTCS PSA:
1. V205,505, N,0;




5 Zn0,AL,05,Cr,0,
5. K,0.Ni0,Cro
4.V0.C00, Si0,

Kakoe u3 yka3zaHHBIX COCMHEHUN MOXHO MCIOJIb30BaTh JJIsI HEUTpaau3aluu CepHOU
KHCJIOTBL:
1. HNQ

2. Mg(OH),
5. CH,OH

Hon, umeronuii B cBoeM coctaBe 18 31mekTpoHOB U 16 TPOTOHOB, UMEET 3apsili, paB-
HBIN:

1.+18

2.-2

342

4.-18

B kakoii mape aToMOB XUMHUECKas CBsI3b UMEET HanboJee SPKO BhIPasKEHHBIN HOHHBIN
XapakTep:

l.k-F

2.F-F

3. 0O -F

4. p-F

ATOM KaKoTO 3JIEMEHTA JIEr4e BCETO OTIAeT OJMH JIEKTPOH:
1. HaTpuii, nopsaKOBBI HOMep 11

2. aAIIOMUHUH, TOPSAKOBBIA HOMED 13

3. KpeMHUH1, NOPSIKOBbII HOMep 14

4. Maruui, mopsAaKoBbIi HOMep 12

PaBHOBecHe peakunmn
Fe,0, +4CO < 3Fe+4CO, -43,7 k]I cMelaercs BI€BO:
1. ITPpU MOBBIICHUHA OABJICHUA.

2. Ipy NOBBILIEHUH TEMIIEPATYPHI ;
3. Ipy NOHMKEHUH TEMIIEPATYPHI ;

3uMoif Bo BpeMs rojojena obyieeHenyto gopory noceimaior NaCl wnn Caq, pu

9TOM Jie/l TaeT. DTO OOBICHIETCS TEM, UTO:

1. oOpa3yercs pacTtBop, TemImepaTypa 3amMep3aHus KOTOPOTO BBIIIE, YeM Y
pacTBOpUTES;

2. oOpa3yercs pacTBOp, TeMIieparypa 3aMep3aHdsi KOTOpPOTO HIDKE, YeM Yy
pacTBOpUTES;

3. IPOUCXOAUT, BBIJICJICHUE TEIUIOTHI;

4. IPOUCXOJIUT MOTJIONIEHNE TETIOTHI.

DNEKTPOIU3 — ITO:

1. peakiuu MOJIEKYJ PACTBOPEHHBIX BELIECTB C MOJIEKYJIAMU BOJIBL.

2. OKHUCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIUH, MPOTEKAIOLUIME B PAaCTBOPaX MEXIY
MOHaMHU.

3. OKHMCIIMTENIbHO-BOCCTAHOBUTEIBHBIE IPOLECCH, TPOTEKAIOIINE B pacTBOpax U pac-
IUIaBax 3JEKTPOIUTOB MPH MPOIYCKAHNUHU IEKTPUYECKOTO TOKA.

Kaxoit n3 nepeunciaeHHbIX METAJUIOB CIIOCOOEH BBITECHSTH BOJIOPOJI U3 BOJBI ITPH KOM-




HAaTHOM Temmeparype:
1. Mmenp;

2. HaTpuH

3. CBHUHELL,

4. xeie3o;
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[Ipu pa3baBiaeHnn cepHON KUCIIOTHI BCEra MPUIIMBAIOT KUCIOTY K Boje. Yem omacHo
pazbaBiieHHEe KOHIICHTPUPOBAHHON CEPHOM KUCIIOTHI MPUIMBAHUEM K HEH BOIBI?

1. MOXeT BO3ZHMKHYTb I10Kap;

2. MOJKET BBIIEIUTHCS SIAOBUTBIN ras;

3. MOKET IPOU30UTH pa30OpBI3TUBAHUE PACTBOPA.

3.

10.

1.

1y

12. IIpoBepka ocTATOYHBIX 3HAHUH
BAPUAHT 1

Kakoe 13 BEIECTB PU PACTBOPEHHUH B BOJIE 00pa3yeT KHCIOTY:
1) wc 2) SO, 3) cwo 4) NH,

Kakue napsl yka3aHHBIX COETMHEHU MOTYT BCTYIIaTh B XUMHUUYECKOE
B3aNMOJICVICTBUE:

1)CO , NO 2)LiH,H,0 3)CO,HCi 4) CaH,,SiH,

ATOM 311€MEHTa UMEET MOPSAAKOBBIN HOMEp 13 u MaccoBoe uncio 27. Unuciio BaleHTHBIX
AJIEKTPOHOB Y HETO PABHO:

1) 3 2) 4 3) 5 4) 2

BoceMmb 351eKTpOHOB Ha BHEITHEH JIEKTPOHHON 000JI0YKE UMEIOT:

2 - ; +
O 2) Si 3 S 4) Ne

KoBasenTHas cBs3b MCKAY aTOMaMH UMCCT MCCTO B BCHICCTBC!

1) MgCl 2) H,S 3) CaS 4) K,P

W3 mpuBeaeHHBIX HIKE MOJIEKYJI Ta30B HanOoJiee MPOYHOH SIBIISCTCS:

1) H, 2) N, 3) K 4) g

[IpocThie BemecTBa KaKUX AJIEMEHTOB 00JIaal0T HAMOOIBITUM CXOJACTBOM (DU3UUYECKUX U
XUMHYECKUX CBOUCTB:

L, S 2) Be ,Cl 3) F,Cl 4) Li , F

W3 npuBeneHHBIX HUXKE 3JIEMEHTOB YETBEPTOrO Meproja Haubolee SIPKUMU METaJITUIe-
CKHMH CBOICTBAMH 00/1a1a€ET:

1) nmaK 2) Kanuu 3) xpom 4) Mmenb

TepMoXUMHUYECKOE YPaBHEHHE pEAKIMU TOPEHUS Yriiepoja
C+0, =CO, +40224x/]»c. KakoBa Macca CrOpeBLIETO yIriepoa, €CIIu IPH peak-
uuu Beiaenuiiock 167600 k[ TermnoTe?

1) 500r; 2) 1000r; 3) 5000r.

Peakmueii, koTopas uaer 6€3 H3MEHEHUS CTETICHEH OKUCIICHUS DIIEMEHTOB, SIBIISETCS:

HP+0O, - 2) Fe+H,S0, - 3) CaO+H,0 -
PaBHOBecue peakuuu
8S (1) + 16HI(r) «>8Ix(r) + 8H2S(r)- Q cMecTUTCs BIpaBo mpH :

MOHMKEHUU KOHIeHTpaunu HI




2) MOHM>KEHUHU JaBJICHUSA

3) NMOHUXEHUHU KOHUeHTpauuu HoS
4) IMOHIKEHUHU TEMIIEPATYPHI
12. B maGopaTOpHBIX YCIOBHSX pPacTBOPUTENh MOXKHO OTIEIUTh OT PacTBOPEHHOTO
BEIECTBA:

1) meperoHkoiu;

2) IOexaHTaluel;

3) ¢unsrTpOoBaHUEM;
4) oTcTaMBaHHEM.

13.  Kakoe u3 BbICKa3bIBaHUN O MOPCKOM BOJIE SIBJISIETCS] HEBEPHBIM:
1) MOpCKasi BOJ[a KUIIUT MPHU 00Jiee BEICOKOM TeMIIepaType, YeM YHCTasi BOJIA;
2) IIJIOTHOCTb MOPCKOM BOJBI paBHA IUNIOTHOCTH YACTON BOJBI.

3) TeMIIepaTypa KUIEHUs MOPCKOM BO/IbI MTOBBIIIAETCA 10 MEPE €€ UCTIapEHHUS;
4) 3aMep3Inasi MOpCKasi BOJIa pacIuIaBisieTcst Ipu Oosiee HU3KOM TeMIlepaType, YeM YUCThIN
aex;
14. Ecnu B pacTBOpe yBeIMYMBAETCS KOHIEHTpAILMs MOHOB BOJOPOA, TO:

1) uumcnenHoe 3HaueHue pH pacTBopa ymeHnbumaercs;
2) KOHUEHTpAalus HOHOB TUAPOKCHIA PACTET;
3) pacTBOpP CTAHOBUTCS MEHEE KHUCJIBIM;
4) 4ucneHHoe 3HadeHue pH pactBopa pacTter.

15. Kakas peaknust oOMeHa UIET C BBIJCICHUEM rasa;
1) CaCl, + Na,CO, -
2) MgCO, + HNO, -
3) K,CO,+H,SiO, -

16. Illemo4Hoi pacTBOp MOJYyYalOT MTPU PACTBOPESHHUH B BOJIE:

1) Fe,(SO,), 2) Na,SO, 3) Na,SO,
17.  Tunpomus ALS, npoTeKaer:
1) HeoOpaTHMO ; 2) obpatumo ; 3) crymneHuarto.
18. Kakoe 13 npuBEeICHHBIX YPaBHCHUM H300pakaeT peaKIuio OKUCICHUS-BOCCTAHOBIICHNS

1) KOH + HCl — KCI + H20
2) 2HgO — 2Hg + O>
3) CaCO3 — CaO + COz
4) NaxCO3 + HoSO4 — NaxSO4 + CO2 + H2O
19. IIpouecc okMcIeHUS UMEET MECTO B CIIy4ae, KOrjaa:
1) HEUTpAJIbHBIE ATOMBI MPEBPAIIAIOTCS B OTPUIIATEIBHO 3apsIKEHHBIC HOHBI;
2) IIOJIOXKUTENBHBIN 3apsi/i HOHA YMEHBIIIACTCS;
3) OTPUIATEIbHBIN 3apsi] HOHA YMEHBIIIAECTCS
20.  TIpoueccel, TpOTEKAwIME TNpH dIeKTponude pactBopa Na,SO, ¢ UHEPTHBIMU
JIEKTPOIaMHU Ha KaToJIe:
D Na * +1le - Na °
2 Pt -2e - Pt?°
3)  2H,0+2 - H,+20H~
21. Bo Bpems srektponusa BoaHoro pactBopa CaCj cpena y Karojia CTAHOBUTCS:
1) menounas 2) Kucias 3) HeWTpanbHas

22.  TIIpomykramu peakiuu: Cu + HNO, (k) — .... ABISIOTCS:



1y
2)
3)

23.

24.

1)
2)
3)
4)

25.

1)
2)
3)
4)

1)
2)
3)
4)

..Cu(NO,), +N,0 +H,0
..Cu(NO,), +NO +H,0
..Cu(NO,), +NO, +H,0

BaxxHoi1 xapakTepuCTHUKON JOKAEBOM BOJbI SIBIAETCS 3HaUeHUue pH, KOHTpoaupyemoe
paBHOBECHEM C aTMOC(EPHBIM YIIIEKUCIIBIM razoM. Kak mpaBuio, 10aeBast BOAa UMEET
pH:

1) <7 2) >7 3) =7

Mertai, HCTIONIb3YeMBbIi TSl TPOU3BO/ICTBA JIAMIT HAaKaJIMBaHUs, 00J1a1aeT HanOOIbIIEH:
JJIEKTPUUYECKON MPOBOAUMOCTHIO;

TYTOILJIAaBKOCTHIO.
JIETKOIJIaBKOCTbIO;
TEIJIONPOBOJAHOCTHIO;
Kakoii u3 MeTanioB akTUBHEE BCETO pearupyer ¢ KMUCIOPOAOM MPU KOMHATHOU TEMITE-
parype:
1) Hg; 2) Fe; 3) Ag; 4) Cu
BAPUAHT 2
K KHcibIM cossiM OTHOCHTCS:
1) 2) KHSO, 3) CaCO, 4) CuSO,

Mg (OH )l
ﬂJ’IH IMPOBCACHUA OIIBITA HCO6XOI[I/IMO B34Tbh HCKOTOPOEC KOJINYCCTBO IUTHEBOU

COJIbI, Ha CKJISTHKAX )K€ C pEaKTUBaMHU yKa3aHbl TOJIBKO (opMyibl BemecTB. CKIISHKY €
KaKOM dTUKETKON HEOOXOIUMO B3ATh:

1) NaHCO, 2)KHCO, 3)K,CO, 4) Na,CO,
Kakoe 9KCIIo 3JIeKTPOHOB Y HOHA XpoMa 5,Cr*:
1) 24 2) 21 3) 27 4) 52
B aTome renus BaneHTHBIE 2JIEKTPOHBI pa3MEILEHbl IO OpOUTAIISIM:
2 1 2 g2
nls ’ Is 3 2 s 4)
Morekyna Kakoro BEIIeCTBa SIBJISAETCS HEMOISIPHOM:
D) wa 2) CF, 3) NH, 4)H,S
Kaxas 3 npuBeneHHBIX CBs3el HenosipHa?
1) N-O 2) C-C 3) C-0 4) O-H

M30To01mBI 351EMEHTa pa3aIu4aroTes I0:
aTOMHOMY HOMEpY

YUCITy HEUTPOHOB

YHCITy BAJICHTHBIX 3JIEKTPOHOB
YHUCIIy IIPOTOHOB

Hemeranmnnueckue CBONCTBA 37IEMEHTOB TIIABHBIX MOATPYIII IEPUOIUYECKON CUCTEMBI
HauboJee sIpKO BBIPAXKEHBI Y T€X U3 HUX, KOTOPHIE PACIIONIOKEHBI:

B HIKHEM YacCTH MOATPYIIIIEI

B BEPXHEH YaCTH MOATPYIIIEI

B CpEJIHEHN YacTu NOArPYNIIbI

B BEPXHEH YaCTH MOATPYIIIEI

Kakoii 13 nepeuncieHHbIX 2JIEMEHTOB HanboJee pacpoCTpaHeH B PUPOIE:

1) TuTan 2) amrOMHAHUN 3) Boibhpam 4) Mmoo neH



10.

1.

1)

2)
3)
4)
12.
1)
2)
3)

4)
13.

14.

15.

1)
2)
3)
4)
16.

17.

18.

19.

20.
1)
2)
3)
21.

22.

23.

1)
2)

Kak 3anumiercst BeIpakeHUE 11 CKOPOCTH PEAKIUU 2 4 + B - C -
1) Vo= KB 2) v = k[A)[B]; 3) Vo= K[ANB]"
PaBHOBecHe peakuuun
4FeS> (1) + 11 O2(r)«> 8SOx(r) + 2Fe203(T) * Q cMecTHTCs BIIpaBo:
MIpY MOBBIIIEHUHU KOHIIEHTparuu SO2

MpY JTOMOJHUTEIRHOM BBeZeHUH FerO3

MIPU NOBBIILICHUU JABICHUS

MPY YMEHbIIEHUU KOHIIEHTpauuu FeS»>
CycrnieH3usiMU Ha3bIBAIOTCSl TAKUE IUCTIEPCHBIE CUCTEMBI, B KOTOPBIX:
raz3oo0pa3Hbie YACTHIIBI PaCIpeeICHBl B )XUIKOCTH
KHUIKOCTHh pa3apo0ieHa B IPpYyroil He pacTBOpPAONIEH €e XUAKOCTH;
TBEpJAbIC YACTHUIIBI PACIPEIACICHBI B )XUIKOCTH.

raz3oo0pa3Hbie YACTHUIIBI PACIpPEICICHBI B Ta3e

B kon6e o6bsemom 200 M1 HAXOUTCS PACTBOP HUTpATA HATPHS, KOHIICHTPAIUS KOTOPOTO
paBHa 0,1 monw/n. Kakoii koHIIeHTpaIuu (MoJib/11) OyIEeT pacTBOP, €CIIN U3 KOJIOHI C
IIOMOII[BIO MUIETKU OTIUTEL 50 MIT:

1) 0,1 2) 0,2 3) 0,075 4) 0,025
HNonHoe MNpPpOU3BCACHNUC BOALI PABHO:
Dy - 2) 10 - 14 3) 107

bonpmiee xommyecTBO (B MOJIAX) MOHOB oOpa3yeTcss mpu pacTBOpeHHH 1
MOJIb:
cynbdata xemneza(lll)
IMOBAPEHHOU COJIHU
XJIOpUJa aJTFOMUHUS
CEPHOM KUCIIOTHI
Kucnplii pacTBOp mosy4aroT IpyU paCTBOPEHUH B BOJIE:
1) Ca(y 2) CrCi 3) NaNO,

Peaxums cpenpl B pactBope com FeCl:

1) HelTpanbHas 2)  1IemoYHas 3) kwucuas
Kaxkoe n3 yka3aHHBIX BEIIECTB MOXKET OBITh TOJIBKO OKHCTHTENIEM?
K>S K>Cr 07 KNO» KI

[Ipu okucnenun Fe?* 1o Fe* MepMaHTaHaT KaJIusl B KUCJIOW CpeJlie BOCCTAaHABIMBAETCS 10
COJIM MapraHiia co cTeneHbto okucienus +2. Ckonbko Monel cynbdara sxenesa (I1) okwuc-
JIA€TCSl OJTHUM MOJIEM ME€pMaHTaHaTa KaJIMs:

D1 2) 2 3) 5 4) 10
Ha xaTojie 00BIYHO MPOTEKAOT MPOIIECCHI:

OKHCJICHHUA.

BOCCTAHOBJICHUS.

JTUCCOIMAIIMU AJIEKTPOJIUTOB HA MOHBI.
Kakue BemecTBa BBIOEISIOTCS Ha AJIEKTPOAAX MPHU DIIEKTPOJIU3E BOJHOTO PacTBOpa

HUTpaTa cepedpa AgNO;,

1) Ag, N2 2) Ag, O 3) Hz, Oz

B ypaBnenuu peakuuu I, +Cl, + H,0 - HCI + HIO, BOCCTaHOBHUTEIbHbIE CBOMCTBA
IPOSIBIISCT:

D I 2) Cl, 3) H,0

®ocopHasg KHCIOTa NPOSABIIAET:

OKHCIIUTCIILHBIE CBONCTBA,
BOCCTAaHOBHUTEIbHEIC CBOMCTBA,



3)  He NpOABIAET OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBONCTB.

24. B s1eKTpOTEeXHUKE JUIsl IPOU3BOICTBA JIAMIT HAKAJIMBAHUS UCIIONIB3YIOT METANINYECKYIO
HUTB!
1) n3 W; 2) u3 Mo; 3) u3 Al; 4) mn3 Cu

25. B detsIpex npobupkax Haxoxasrcs nopoiku okcuga meau (II), okenaa sxenesza (III), ce-
pebpa u xemnesa.
Jist Toro, 4ToOBI TOYHO PACMO3HATH 3TH BEUIECTBA, UCTOIb3Ys TOJBKO OJWH PEaKTHB, B
KaX]IyI0 TPOOUPKY HEOOXOAMMO MPUITUTH PACTBOP:

1) HCI; 2) NaOH; 3) H20; 4) NaxCO:s.
BAPUAHT 3
1. Kaxkoe u3 BemiecTB npu pacTBOPEHUH B BOJIe 00pa3yeT KUCIIOTY:
D) vaci 2) SO, 3) cwo 4) NH,
2. K ocHOBHBIM COJISIM OTHOCHUTCSI:
1) NaHCO, 2)(CuOH ), CO, 3) BaSeO, 4) Li,CO,
3. ATOM 3€MEHTa UMEET MOPSAAKOBBIN HOMEp 13 1 MaccoBoe uucio 27. Unuciio BaleHTHBIX
AJIEKTPOHOB Y HETO PABHO:
1) 3 2) 4 3) 5 4) 2
4. 3+

CKOJIbKO HECTIAPEHHBIX 21eKTpoHoB nMeeT non Co :
1) 3 2) 5 3) 4 4) 6

5. B kaxkoM U3 coeAMHEHUI MEX Ty aTOMaMH 00pa3yeTcsi KOBaJICHTHAs CBSI3b 110 JIOHOPHO-
aKLENTOPHOMY MEXaHU3MY:

1) NH,CI 2) CCl, 3) KCI 4) CO,

6. Morekyna Kakoro u3 MNpUBEACHHBIX HUXKe (POPMYJT BEIIECTB SBISETCS MOSIPHOI:
1 So, 2) SiH, 3) SO, 4) AlH,
7.  AToMBI 371€eMEHTOB | rpymmnbl r1aBHON MOATPYMIbl NEPUOJUUECKON CUCTEMBI UMEIOT
OJIMHAKOBOE YHCJIO:
1)  2JIEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE
2)  HEUTPOHOB
3)  BCeEX DJIEKTPOHOB
4)  TOpPOTOHOB
8.  Ha ocHOBaHMM MOJIOKEHUS JIEMEHTA JaHTaHa B IEPUOJIUYECKON CUCTEME MOKHO
YTBEpkKAaTh, YTO AJIs JTAHTAHOUIOB Hanbosee XxapakTepHa CTEeIeHb OKUCIICHHUS:
1) +1 2) 43 3) +2 4) +4
9. Kaxoil u3 nepednciieHHbIX HUKE TapaMeTPOB BCET/1a OCTAETCSI HEU3MEHHBIM B XOI€
XAMHYECKON PEAKIUU:
1) 00BEM; 2) Macca; 3) KOHIIEHTpaIHsl.
10. Kaxkas u3 npuBeIEHHBIX CXEM OTHOCUTCS K PEAKIUAM 3aMEIIICHUS:
1)Fe+Cl, - 2)Fe + HClI - 3) FeCl, + AgNO, —
11. KonnounHbIMu pacTBOpaMM Ha3bIBAIOTCS TaKHUE JUCIEPCHBIE CHCTEMBI, B KOTOPBIX
pacTBOPEHHOE BEIIECTBO Pa3ApoOIEHO J0:
1) aromos
2) arperaToB M3 HECKOJBKHUX MOJIEKYJ

3) MoJeKkyn



12.

1)
2)
3)
4)
13

1y
2)
3)

14

1)
2)
3)

15

16.
1))

2)
3)

17.

18.

19.

1)
2)
3)
20.

21.

22.

23.

B nabopaTopuum B XMMHYECKOM CTaKaHe Ha MJIAaMEHHU Ta30BOM TOpeiKH
HarpesaeTcs Boja. TemnepaTypa KUIEHUS )KUAKOCTHU MOBBICUTCS, €CIIU:

n00aBUTHh MOBAPEHHOW COJIM B BONY.

YBEJIUYUTH MaMs Ta30BOU TOPEJIKH;

YMEHBUIUTH IJIaMs Fa30BOU F'OpPEIKU;

HAaKpPBITh CTAKaH C BOJOW KPBIIMIKOM;

[Ipu nucconuanuu 1 MOJIb COJIM MO MEpEe YBEJIUUYEHUS YHCJIa MOJIEH HOHOB
COCIMHEHUS PACMOJOXKATCSA B CICAYIONIEM MOPSAAKE:
Fe(NO,),,FeCl,,Fe,(SO,),

Fe(NO,),,Fe,(SO,),,FeCl,
FeCl,,Fe(NO,),,Fe,(50,),

CoxpallleHHOMY HOHHOMY ypaBHEHHUIO H'+OH™ - H,0 MOXKET CO-
OTBETCTBOBATh CHEAYIOIlas peaKklus B MOJEKYISIPHOM BHUJE:
NaOH + HNO, - NaNO, +H,0O

Cu(OH), +H,50, - CuSO, +2H,0

Ba(OH), +2HNO, - Ba(NO,), +2H,0

W3 npuBeNEHHBIX HUXKE COJEH MO aHUOHY THAPOIU3YETCA:
1) KNQ 2) Na,SO, 3) CuSO,
I'mnponus coneit ycunmmBaeTcst:

Ipu YMCHBIICHU N KOHIICHTpAUUU COJIH ;

IIPY IIOHUKEHUU TEMIIEPATYPHI ;
IIPY TIOHW>KEHUH 1aBIICHUSA.

Kaxkoe n3 yka3aHHBIX BEIIECTB SBISETCS TOJIHKO BOCCTAHOBUTEIEM?

1) NaxSOs 2) KBr 3) NaMnOg4 4) KoMnOy4
B peakuuu, npeacTaBIeHHONW CXEMOU
CrS3 + Mn?* + NO3;™ + CO3* — CrO4* + MnO4~ + NO + CO» + SO4 %, OKHCISIFOTCS
CJICTYIOIINE JIEMEHTHI:

1) Mn, S, Cr 2) Mn, N, S 3) CS,Cr 4) Cr,S,N
[Tponeccel, mnpoTekarome Ipu dieKTponuse pacrBopa Na,SO, ¢ HHEPTHBIMU
3JIEKTPOIaMH Ha KaTOJIE:

Na * +1le -~ Na °

Pt - 2e¢ - Pr*°

2H,0+2e - H,+20H"

K,S0, C UTHEPTHBIMU

Kaxkoii ra3z BeiesieTcss Ha aHOI€ TPU JIEKTPOJIU3E pacTBOpa
ANEKTPOJIAMU:
1) Bomopon 2) KHUCIOpO. 3) cepoBoOPO

B psany xucnor HCIO,HCIO, ,HCIO;,HCIO, caMbIM CHJIbHBIM OKUCIIUTENEM SBIISACTCS:

1) HCIO, 2) HCIO, 3) HCIO, 4y HCIO
[Tpu B3auMo1elicTBUM N30BITKA KOHIIEHTPUPOBAHHOM CEPHOM KHUCTIOTHI C MEBIO MPHU
HarpeBaHUU OYAYT MOTyUYEHBI:

1) CuSOs, H 2) CuO, H>S 3) CuSO4, H20, SO2
KpeMHuuesas kucnora:

HE pacTBOPSETCS B BOJE;



24.

1)
2)
3)
4)

25.

1)
2)
3)
4)

1)
2)
3)
4)

6.

1)
2)
3)
4)

1)
2)
3)
4)

5.

He BoITecHsAeT CO2 u3 pactBopa Na,COs;

MPOSIBIISIET OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA

Kaxkue 13 nepeunciaeHHbIX CBOMCTB TUTAHA UCTIONB3YIOT B COBPEMEHHOM aBUACTPOCHUU:
TEIJIONPOBOJHOCTD U 3JIEKTPUUYECKYIO TPOBOIUMOCTB;

KOPPO3HOHHYIO CTOMKOCTbh U TPOYHOCTb;

HEMAarHuTHOCTb;

BBICOKOE CPOJICTBO K KHCIIOpOY?

Ha ckopocTh KOpp0o31n METAUIMYECKUX KOHCTPYKIIMM CYIIECTBEHHOE BIUSHUE OKa3bIBa-
€T XapakTep pacTBopa dnekTponuta. Tak, Hauboee ObICTPO OyAeT KOPPOAUPOBATH Me-
TaJUIMYECKOE U3/EIINE, ECIU DIIEKTPOIHUT COAEPIKUT:

BOCCTAHOBUTEJIb B KUCIION CPENE IIPU YMEPEHHOW TEMIIEPATYPE;

OKHCIIUTENb B KUCIION Cpelie IPU MOBBIIEHHON TEMIIEPATYPE;

OKHCIIMTEND B LIEJTOYHOU Cpelie ITPU HU3KOU TEMIIEpaTypE;

BOCCTAHOBUTENb B LIEJIOYHOM CpeZie MPH MOBBIIIEHHOM TeMIeparype.

BAPUAHT 4
C KakuMH W3 TEPEYHCICHHBIX BEIIECTB OYAET B3aUMOJECHCTBOBATH THUAPOKCHU]
KaJus:
1) Na,O 2) cao 3) SO, 4) BaSO,

B npobupky ¢ X0puaoM aaTroMHHUS J00aBUIIM HEMHOTO THApPOKcua HaTpus. OOpa-
30Bascs ocafok. Ero pa3aenunu Ha ABE 4aCTH M IOMECTHIIN B IBE IPYTHE MPOOUPKHU.
B nepByto 1o6aBuiu pacTBOp CepHON KHUCIOTHI, @ BO BTOPYIO — PAacTBOP THAPOKCHIA
kanmusg. OKa3aioch, YTo:

B 00erX MpoOHUpKax 0CaJ0K pacTBOPHUIICS

B IIEPBOI TPOOUPKE OCATIOK PACTBOPHIICS, @ BO BTOPOH - HE paCTBOPHUIICS;

B IIEpPBOM MPOOMPKE 0CaI0K HE PACTBOPUJICS, a BO BTOPOI pacTBOPHUIICS;

C OCaJKaMu HUYETO HEe TPOU3O0IILIO.

Tpu yacTHLEI Ne",Na",F
MacCCOBOE YHCJIIO

YHUCIIO HEUTPOHOB

YKCIIO DJIEKTPOHOB

YHCJIO TPOTOHOB

UMCIOT OJMHAKOBOC:

ATOM CTPOHIIUS UMEET SIEKTPOHHYIO KOH(PUTYPALIUIO:
1s22s°2p°®3s*3p°®3d' 45> 4 p°5s?
1s22s°2p°®3s23p°®3d'* 4s°

1s22s*2p°3s*3p°3p°as?

1522522 p°3s?3p°3d" 457 4p°4d'"5s*

W3 mpuBeaeHHBIX HIKE MOJIEKYJI Ta30B HanOoJiee MPOYHOM SIBIISCTCS:

1) H, 2) N, 3) K 4) g
CKOJBKO 3HaYECHUI MMeET KBAaHTOBOE YucIIo 1, ecitm n=47?

1) 1 2) 2 3) 3 4) 4
Kakas nmapa u3 aneMeHTOB 00aaeT Handoiee CXOAHBIMU XUMUYECKUMHU CBOMCTBAMU:
D) i s 2)P,N 3) Ag . Ni 4) Ni , P

MakcumanbHasi BaJICHTHOCTh OpoMa B KUCIIOPOIHBIX COCTMHCHUSX
1) I 2) VII 3) V 4) III
Peakuus H,S0, + KOH - ... Ha3bIBaeTCs pEeaKLUEH:
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1)

2)
3)
4)
11.
1)
2)
3)
4)

12.

1)
2)
3)
4)

13.

1)
2)
3)

14.

1)
2)
3)
4)

15.

16.

17.

18.
1)
2)
3)
4)
19.

1)
2)
3)
20.

21.

1) okucieHus- 2) rUApONH3a; 3) HeUTpanu3aluu.
BOCCTaHOBJICHUS;

Peaxiiust, B KOTOPO# MOBBIIICHHE AaBJICHHS BHI30BET CMEIICHHE PABHOBECHSI BIIPABO, 3TO:
Hor) + o) «2HI)

SCLO2wy> SO20+ Cloy

Vio+ 2Clomye>VClaok

2FeO@+ COzr) «=Fe203() + COqr

PacTBOpUMOCTD BEIIECTB B psIAy AsC! - AsBr - Agl
YBEITUYUBACTCS;

HE U3MEHSIETCH,

YMEHBIIAETCS;

YBEJIMUMUBAETCA, 3aTEM YMEHBIIAETCS.
KonuuecTBeHHO pacTBOPUMOCTD CBSI3aHA C TOHSTUEM
CTEIIEHH JUCCOIIHAINU

MacCOBOH J0JIN

KOHCTaHTbI CKOPOCTH

KOHCTaHTbI PABHOBECHS

DIIEKTPOJIMTUYECKON TUCCOLMAIIMN HE MOJIBEPratoTCs:
COCIMHCHUS C HOHHBIMU CBSI3SIMH;

COEMHEHMS C KOBAJICHTHBIMU MOJIIPHBIMU CBSI3SIMH;
COCIMHEHUS C KOBAJICHTHBIMU HETOJIIPHBIMU CBS3SIMHU.

OTHOIIEHHE YUCIIa MOJIEKYII, IUCCOLMUPYIOIINX HA HOHBI, K 00IEMY YHUCITY MOJIe-
KyJI Ha3bIBaETCS:
KOHCTAHTOU JIUCCOIHAINY;
CTEINEHBIO AUCCOLNAINH;
K03(PPHUIIMEHTOM TUCCOILUAIINH;
HoKa3aTesaeM JUCCOLMaluu
B 00bryHBIX yCrmoBHsIX A ocdaTa HATPUS YUCIO CTYNEHEH THAPOIN3a PaBHO:
1) 2 2) 1 3) 3
Peaxiys cpenpl B pactBope comi CH ,COOK

1) xucnas 2) HeWTpabHas 3) meno4yHas

[Ipu okucnenun Fe?* 1o Fe* MepMaHTaHaT KaJIusl B KUCJIOW CpeJlie BOCCTAaHABIMBAETCS 10
COJI MapraHiia co cTeneHbto okucienus +2. Ckonbko Monel cynbdara sxenesa (I1) okwuc-
JIA€TCSl OJTHUM MOJIEM ME€pMaHTaHaTa KaJIMs:

1) 1 2) 2 3) 5 4) 10

Kakoii 3 nepeyncieHHbIX MPOIECCOB ABISAETCA MEAJICHHBIM OKUCICHUEM:

rOpeHre MarHus Ha BO3/IyX¢€;

pKaBIICHUE KEJe3a;

BOCIIJIaMEHEHHE OEH3MHA;

B3pBIB CMECH BOJOPOJa U KUCIOPOa.

Ha anone 0OBIYHO MTPOTEKAIOT MPOIIECCHI:

BOCCTaHOBJICHUSI.
OKHUCJICHUS.

JUCCOIMAIIMY AJIEKTPOJIUTOB HA HOHBI.

Kakwue BemiecTBa BbIIEISAIOTCS Ha 3JIEKTPOJAAX MPH 3IEKTPOIU3E BOJHOTO paCTBOPA XJI0-

puaa HaTpus Na,S0, C MHEPTHBIMHU JIEKTPOJAMH:
1) Na, O 2) Ha, O2 3) Na, H2S
ITpu pa3baBieHNN CEpHOM KUCIIOTHI BCET1a MPUIIMBAIOT KUCIIOTY K Bojie. YeM omacHo



1)
2)
3)

22.

23.

24.

25.

1)
2)
3)

10.

pa3baBieHNe KOHIICHTPUPOBAHHON CEpHON KUCIIOTHI IPHIIMBAaHUEM K HEll BObI?
MOJKET BO3HUKHYTb I10XKap;

MOXET BBIIEIUTHCA AIOBUTHIN Ia3;

MOJKET ITPOU30ITH pa30pbI3rMBaHUE PACTBOPA.

[Tpu B3auMoIeiiCTBUM aKTUBHOT'O MeTaJlJla MAarHUs ¢ OYeHb pa30aBICHHOM a30THOM KHC-
JIOTOM CTENIEHb OKUCIICHU a30Ta IOHMKAETCA J0:

1) +2 2) +1 3) -3

PacTBOpbI KapOOHATOB M CHJIMKATOB HATPUS U Kajlus UMEIOT 3HaueHue pH:

1) <7 2) =7 3) >7

C KOHIICHTPUPOBAHHOM CEPHOM KHCIIOTOW HE OyIeT B3aUMOCHCTBOBATD:

1) Cu 2) Mg; 3) Fe; 4) Zn.
PadunupoBanrie Meau U HUKENS 3JEKTPOIU3OM OTHOCUTCS K CIOCOOY IMONY4YEeHUs Me-
Tasa:

METAITIOTEPMUEH;

BOJOPOAOTEPMUEH;

AJIEKTPOMETAJLTYPTHEH.

BAPUAHT 5

Kaxkoe u3 npuBe/IeHHBIX COEAMHEHUN HE B3aUMOJIEUCTBYET C COJITHOW KUCIOTOM Npu
OOBIYHBIX YCIOBUSX:

1) CMC03 2) Cu 3) Cl/(OH)z 4') CuO

[Tpu TepMuUecKOM pa3IoKeHUU KaKO U3 yKa3aHHBIX COJIei 00pa3yIoTCsl OJJHOBPEMEHHO

OCHOBHOM ¥ KMCJIOTHBIH OKCHUIBI:

1) NaNO, 2) NH,NO, 3) CaCO, 4) KClo,
ATOM KaKoTo 3JIeMEHTa B OCHOBHOM COCTOSTHUM MMEET KOH(PUTYPAIHIO
1s22s22[)63323]963dm4s24p3 :

1) as 2) p 3) si 4) ce

Kakoli psi1 371eMEHTOB pacIoioKeH M0 Mepe BO3paCTaHUsS MX aTOMHBIX PaInyCOB:

1)Na,Mg , Al Si 2)0,S,Se,Te 3)C,N,O,F 4)1,BV,C[,F

Mornekyia Kakoro U3 IpUBEACHHBIX HIXKE (POPMYIT BEIIECTB ABIISETCS MOJISPHOI:

1) AlH, 2) S0, 3)50; 4)SiH,
KoBanenTHas cBs3b MCKAY aTOMaMH UMCCT MCCTO B BCIICCTBC!
1) mgci 2) H,S 3) CaS 4) K,P

Onement X obpasyer xnopus coctasa XClI,. Haubonee BeposTHas (opmyIia €ro OKCu-
na:
1) X0, 2) X0, 3) X,0, 4) X0,

Kaxkoe u3 YKa3aHHBIX COGI[I/IHCHI/Iﬁ HUMECT HaH60nee KHUCIJIOTHBIE CBOMCTBA B BOIHOM
pactBope?

1) HC1 2) HI 3) PH3 4) HaS

Peakumeii, koTopas uner 63 H3MEHEHHsI CTEIIEHEH OKHCICHUS 2JIEMEHTOB, SIBIISICTCS:

HP+0O, - 2) Fe+H,50, - 3) CaO+H,0 -
PaBHOBecue peakuuu



8S (r) + 16HI(r) «>8Ix(r) + 8H2S(r)- Q cMmecTUTCs BIIpaBo MpH :

1) MOHWKEeHUU KoHueHTpanuu HI
2) [IOHUKEHUU TEMIIEPATYPBI
3) IMOHYDKEHUHN JaBJIICHUS
4) NOHWXXEHUU KOoHUeHTpanuu HoS
11. Macca (r) ~oH | conepxamasicsa B S00 ma 0,60 M pactBopa, paBHa:
1) 24, 2) 12; 3) 66; 4) 130.
12.  IIpuMepoM SMYJIbCHUH SIBIISETCS:
1’ Bona;

2 pacTBOp SUYHOTO OEliKa B BOJIC;
3’ pacTUTeIbHOE Macjo B BOJIE
13 Jlns oOHapyKEHHSI HOHOB ¢« ** MOKHO HCITOJIb30BaTh PacTBOP:
1) cynsbuna kamus
2) HUTpaTa aJlOMUHUS;
3) OpoMuga aMMOHUS;
4) xJopuJa aMMOHWUS;
14. Yemy paBHa KOHLEHTpAIUsi MIOHOB H * B PacTBOpPE, B KOTOPOM KOHIICHTPALIUSI HOHOB
on -~ pasHa 0,01 monw/n :

1) 10 7’ 2) 10 7 3) 0 ~"
15.  denondranenn oxpammusaercs B pactBope K,CO, B IIBET:
1) cunmit 2) OecLBETHBIH 3) MaJMHOBBIA

16.  Jlaxmyc okpanmsaercst B pactBope NiS¢ B IBET:

1) cunmit 2) KpacHbIi 3) ¢uoneToBbIt

17. K okuciuTensiM OTHOCATCS:

1) METaJUIbI, BOAOPO/, YIIEPO;

2) COEJIMHEHMSI, COJIEPIKAILME FIEMEHTHI B BHICHIUX MOJIOXKUTEIIbHBIX CTETICHSIX OKUCIICHUS.

3) COCIMHEHM S, COJICPIKAIINE FTIEMEHTBI B OTPUIATEIHHBIX CTEIECHSIX OKUCIICHUS;

18. Ilporekanue peakiuu AUCTIPONOPLUOHUPOBAHUS COMPOBOKAACTCS YBEIMUCHUEM U
YMEHBIIIEHUEM CTETICeHH OKHCIICHHUsI aTOMOB OJTHOTO U TOTO ke dJieMeHTa. K HuM Henb3s
OTHECTH PEaAKIIUIO:

1) 2NO: + H,0 = HNO3 + HNO>

2) Clx + H,O = HC1 + HCIO

3) 2FeSO4 + 2H,0 = (FeOH)>S04 + H2SO4

4) 3K>2MnOy4 + 2H>O = 2KMnO4 + MnO» + 4KOH

19. IIpoueccsl, mpoTeKaroue Ipy JIEKTPOIU3E PacTBOpa
)  2H,0-4¢ - 0,+4H"
2)  2H,0+2 - H,+20H"

3) Cu *" +2e¢ 5 Cu °
20.

CuSO, 44 xaroze:

Kakoe BemiectBo 00pasyercs: B pacTBOpE MPH IEKTPOIIM3E pacTBOpa Cr(NOy)s UHEPT-

HBIMHAU BHCKTpOI[aMI/IZ
1) Cr(OH), 2) HNQ 3) H,O

21. Kakas u3 npuBeIECHHBIX PEAKIIN HEBO3MOXKHA:

1) H-O + Fo—

2) KBr + Ihb—

3) KI + Clh—

22. OrtpuuarenbHasi CTEIEHb OKUCICHUS MPOSBIISIETCS a30TOM B COSMHECHUM:
1) NO: 2) NH4Cl 3)NaNO3

23. CaMbIM pacupOCTPaHEHHBIM METAJJIOM B 3€MHOU KOpE SABJISETCA:
1)Fe 2)Ti 3)Al 4)Ca



24.

25.

Kakoii 13 KOMIIOHEHTOB 3arpsi3HEHHOTO TOPOJICKOTO BO3/1yXa SIBJISIETCs Hanboiee Koppo-
3MOHHO-aKTHBHBIM 110 OTHOIICHHWIO K METaJlJlaM, OCOOCHHO TPH TOBBIIICHHOW BIIAXHO-
CTH:

1)COg; 2) SOz 3)CO; 4) N»?

C moMomuibIo 3JIEKTPOIM3a MOKHO MPOBOJIUTh OUUCTKY MeTayuioB. Kakoit aHon Hano uc-
MOJIB30BaTh MPH MOJIYYEHUH JICKTPOXHUMUUYECKU YUCTON MENIH, MOABEPTasi AIEKTPOIUY
xaopun menu (II)

1) C 2) Cu 3)Ni



