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NPELUCJOBME LJISl CTYLEHTOB

Ilepen coBeTcKOH BbICIIEH WIKOJOH CTOHT CJIOXKHAA
3ajaya NOATOTOBKH KalpOB BLICOKOH KBaJH(HKALHUH,
CIOCOOHBIX TBOPYECKH MBICJIHTb /51 NOCTAHOBKH H pe-
IIEHHsT MHOTOYHCJEHHHIX Npo6JieM, NMOCTOSIHHO BO3HHKAIO-
IMUYX B Ipouecce JOObIX BHAOB paborel. HayuHwldi npo-
rpecc NPHBOAUT K HENpPEPLIBHOMY YCJOXHEHHIO COJep-
JKAaHUA U CHOCOGOB MAeATeJbHOCTH desoBeKa. Ocob6eHHO
3TO CKa3blBaeTCs Ha HAayYHOH [EsATEJNbHOCTH, XapakTe-
pusylolefics ApKO BBIDAXKEHHBIMH 4YepTaMH IOHCKa,
KOTOPBHIH BKJKYaeT B ce0s BBIABHXKEHHE NPO6JeM H HX
ycnemHoe pelleHHe. B HacrosmeMm mocobuu  cAeJaH4
NOTBbITKA Ha XHMHYECKOM MarTepuHaje HayyHTb CTYJeH-
TOB INPOCTEHIIHM INpHEMaM YMCTBEHHOH HayyHOH Jes-
TEJBHOCTH H Pa3BHTb €ro TBOPYECKOe MBbIIJICHHE.

ITo xapakTepy B3aHMOOTHOILUEHHH MexAay obydalo-
muMca H IpenojaBaTejeM oOydyeHHe MOXKHO pasje-
JUTb Ha TpH THna. Jlormathuueckoe oOyueHHe, LIHPOKO
NpaKTHKOBaBlIeeCs B CpeJHEBEKOBbe, OCHOBAHO Ha Ta-
KHX HelNpHBJeKaTeJbHbIX JMJs COBPEMEHHOTO CTyAeHTa
MOMeHTaX, Kak 3ayuMBaHHe HaHM3yCTb TEKCTOB KHHI 4d
GecnpeKkocJOBHas Bepa BCeMY BLICKAa3aHHOMY INpenoja-
BaTesieM. DTOT THI OOy4YeHHs pa3BHBaJ MeXaHH3MbI Na-
MSTH H Te BHIBl [efATeJbHOCTH, KOTOpbie COBEpILAJIHCh
no mabJioHaM. - -

O6yuenue mo ApPYroMy THIY HMeeT HECKOJIbKO Ha-
3BaHHH: cooblaroilee, O6bACHHTENIbHOE, 03HAKOMHTEJNb-
HOe, HacTaBJsollee, HJJIIOCTPATHBHOE, PENpOAYKTHBHOE
H Ap. B stoM tune oGyuyeHnus oT obyyaemoro TpeboBa-
JIOCb TOHSATb, OCMBICJAHTb, 3aOMHHTb H, HaKOHel, IpH-
MEHHTb 3HaHHA. Takod THN 06yyeHHs rOCNOACTBOBAaJ [0
caMoro nocjenHero speMeHd. HecMoTps Ha To 4TO BO
BCe BpEMEHa IMOfIBJSJIHCb TeHHaJbHble TBOPLUBI HOBOTO,
coobmaromee (H, pasymeercs, AorMardyeckoe) - obyde-
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HHe He MOIVIO H He MOXeT B MaccoBoM Macimtabe pas-
BHBAaTb TBOpPYECKHE CIOCOGHOCTH yesioBeKa.

Tperu#t THn o6yyeHHs, K KOTODOMY COBepIlIaeTcsi B
'Halle BpeMs CTPEMHTeJbHBI [Eepexol, He HMeeT OIpe-
JeJeHHOro HasBaHHs. Jro o0yuyeHHe DacCYHTaHO Ha
¢opMHpOBaHHE TBOPIOB HOBBIX 3HAHHH, NO3TOMY- €ro
HMHOI'IA HA3bIBAIOT MNPOAYKTHBHBIM, HJH TBODYECKHM,
obyuyeHueM. B stom oOyueHHH CTyHeHT H NpenojaBaTesb
HaxXOJsITC B Npolecce aKTHBHOIO B3aUMOJEHCTBHSA, H
Takoe OOyueHHe MOXHO Ha3BaTb B3aHMHO-aKTHBHBIM.
Jlpyroe Ha3BaHMe — mnpobjemHoe o6yuyenne. OHO oc-
HOBAHO HA HJee, YTO MBbIIJIEHHe 4eJOBeKa HauYHHAeTCs
TaM, rje BO3HMKaeT mpoO/eMHas CHTyauus, T. €. 3a-
TpyAHeHHe, Tpebylollee NPHUBJEYEHHS] HOBBIX 3HAHUH AJA
‘ero npeoposenus. CamocrosiTeibHOe npuoOpeTeHHe H
CO3JaHHe HOBBIX 3HAaHHH — CYTb NPOAYKTHBHOTO THNA
obyueHHus.

B 3tom mnoco6um co6paHH 3ajauH, pPaccYHTaHHbIE
HMEHHO Ha sToT Tl oOyueHus. 3apmaua, uau npobJe-
Ma, — 3TO ONpejejeHHas CHCTeMa 3HAHHH H JOCTyM-
HOH HHQOpMAalHH, B KOTOPOH HMMEIOTCSl HeCOrJacoBaH-
Hble 37eMeHTH H [POTHBOPEYHMBbIE COOTHOILEHHS, YTO
BbI3bIBaeT y oOyudalomerocss nmoTpeGHOCTb B mpeolGpaso-
BaHUH CHCTEMBl B HOBYIO [J/sl yCTPaHEHHMsS HecorJaco-
BAaHHOCTH M mpoTHBOpeunHd. Paspemenne npobieMHOH
CHTyalluHd, T. €. pPelleHHe 3aJaud, BO3MOXKHO C NpHBJe-
yeHHEeM HOBOH HH(OpMAaUUH, CONOCTAaBJEHHS ee C HMelo-
Lieficsl, co3faHAeM HOBBIX CBsI3edl CpeAM  3JEMEHTOB
cucTeMbl 3HaHHS, CO3JaHHEM HOBHIX HJeH, HOBOH MHH-
¢opMauuy, BBHIABHXKEHHEM THINOTe3 U (POPMYJHPOBAHH-
€M BBIBOAOB, NPaBWJ, 3aKOHOB H, BO3MOXKHO, CO3JaHH-
€M HOBOH HAyYHOH TEOpHH.

OpHako Bcerga ciaelyeT MOMHHTb, 4TO Npo6.eM-
Hoe OOyueHHe MOXKeT CTPOUTbCS Ha 6a3e NPOYHBIX OC-
HOB 3HaHHi. lIMeHHO MO3TOMYy B HacTOsilleM NOCOOHi
aHbl TaKXe W pacueTHble 3aJauyd, Npecielyollue LeJb
3anmoMHUHaHHA (GopMyJa H omepauui, -HCNOJb30BAHHE KO-
TOPBIX TO3BOJHT B JaJjbHeHdleM pewaTtb HpoOJeMHbIe
CHTYalHH.

CoBEeTCKMMH MCHXOJIOTAMH J[0Ka3aHo, 4YTO OIHHUM
M3 CaMBIX JeHCTBEHHbIX CIOCOGOB OBJIaJeHHs1 3HAHHAMHU
sBJsieTcss peub (ycTHash WJM NHCbMeHHas). Upessbluaii-
HO BaXKHO HayYHTbCS I0Jb30BAaTbCs HAyYHBLIM SI3BIKOM H
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YeTKO BHIpa)XaThb CBOI0 Mblcab. [ToaToMy Xoa peuieHus
3ajaud, UAeH, BO3HUKIIME NPH PEUIEHHH, U BBIBOLHI CJle-
JLyeT CXKaTO H3/jaraThb NMHCbMEHHO HJAH O00CyXJaTb Ha
CEMHHAPCKHUX H IPAKTHYECKHX 3aHATHAX.

o Hacrosiulero BpeMcHH ellle He yAaJoCb OKOHYa-
TeJbHO Y3HaTb, KAaK pellaeTcs HOBas 3ajfaia, HO BHI-
paboTaHbl MHOrOYHCJIEHHbIE COBeThl, KaK CJedyeT MOA-
XOIUTb K PELICHHIO 3aa4uH.

MOXHO NpeMJIoXUTb ¢NeyIollyl0o CXeMYy pelleHus
3ajaun. TilaTesbHO 03HAKOMbTECh C YCJIOBHEM 3ajauH,
NpOYHTAB TEeKCT HecKoabko pa3. Hahgurte oO6bscHeHHS
HEH3BECTHBIM TepMHHAM. 3anuIIUTe YCJAOBUS U  Tpebo-
Bauusi. Uetko copmynupyiite ueap 3anaud. [locrasb-
Te nepex cob0d Bompoc — 3ayeM 3Ta 3ajaya npenjo-
JKeHa, UTO HOBOTO MOXKET JlaTh pelllCHHe 3aJauu?

B ycnoBuu 3amauu MoxeT OBITb OJHOBPEMEHHO
H30BITOK M HenocTaTOK HH(popMauuu. B cBsisu ¢ 3THM
npexjae Bcero BHOepHTe CBeJEeHHs, KOTOpble MOHAaMO-
6siTca Il pellleHUs 3afayH, 3aTeM COCTaBbTe CIIHCOK
HEJOCTAIOUIHX JaHHBIX, KOTOpble BaM MPEICTOHT Hai-
TH B yuyeOHHUKAX U CHPABOYHBIX TabJjHuax.

IIyTb oXOHUaTeJNbHOrO pellleHHs 3ahayd y KaxJoro
yeJioBeKa MOXKeT ObITh |Pa3JHYHBIM, HO B OOJBLIMHCTBE
CJy4aeB HCHNOJb3YIOTCS HEKOTOphIe OOLlHe HPHEMBI.

PaccMoTpeHne OTHeJNbHHIX TNpEAMETOB HJIH (aKTOB
TMPUBOAUT K BBIBOAY, COJepKallleMy 3HaHHEG O Beex
3THX 00BeKTax. JTOT I03HABATeJLHBIH NPHEM Ha3bBa-
eTcsl HMHAyKIue#d. 3aTeM NoJyueHHble O0OIHe BBIBOJBI,
NpaBuJa MJIH 33aKOHOMEPHOCTH NPHMEHSIOT K NaHHOMY
KOHKPETHOMY cJayyalo. OTOT NO3HaBaTeJbHBIH INpHEM
HasblBaeTcss Aenykuueit. Mupykuus n geiyKuusi npH pe-
IIEHHH CJOXKHBIX NPOOJeM MOryT MHOIOKPAaTHO YepeJo-
BaThCA.

IIpu u3yueHHH CJI0XKHOTO 00BEKTAa €ro pacujeHs-
I0OT Ha HeKoTopble Oojiee MeJNKHE JJs ITOHCKAa cBsI3eH
MeXJYy HHMH M MNOJydYeHHs BbIBOHOB. M3 Oosbluioi cu-
CTeMBl  BBIIEJSIOTCS  3J€MEHTEHl H  KOHCTPYHpyeTcs
CTPYKTypa CBs3ell MexJy 3JeMeHTaMH. 3ajauy pasbu-
BAIOT HA HECKOJbKO NOANpPo6JeM H  yCTaHABAHBAIOT
B3aHMOCBSI3b MeEXJYy HHMMH. OTH MBICJAHTEJbHBIE NPO-
ecchl HOCSIT oOllee Ha3BaHHE — AHAJH3.

Ilanee HeKOTOpble BBIJEJIEHHBIE 3JIEMEHTH YCTpaHs-
IOTCSI M3 CHCTEMBl, @ H3 OCTaBIUHUXC H HaAHIEHHHIX He-
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IOCTAIOIIUX 3JEMEeHTOB CTPOHMTCS HOBas cucrema. M3
OTAEJNbHBIX $BJEHUA CTPOHUTCS OnHO oOllee sIBJEHHE.
M3 HeckoJbKHX BBIBOIOB (OpPMHpYeTCs OAHH BCEOXBa-
ThIBalOUNHA BbIBOA. Ha3BaHue 3THX MBICJAHTENbHBIX IIPO-
eccoB — CHHTeS.

YcnoBue mpeAsoxeHHON BaM 3afaud chopMyJaHpoO-
BaHO NpenojaBaresieM, cnoco6 MbILIEHHS KOTOPOTO Ha-
BepHsKa oOTJuyaeTcsi oT Baulero. Iloaromy nepedopmy-
JUpYHTe ycAOBHe 3ajayd; 4TOOBl OHO TOYHEee COOTBET-
CTBOBAJIO BallleMy MBICJIHTEIbHOMY YKJaany. DTO 4acTo
Jenaercss 6ecco3HaTeJbHO, HO Bcerja IOMOraer B IO-
HCKax pelleHHsl. - '

IIpu pewenun 3amauyn B GyKBaJbHOM CMBICJIE OKY-
HHTecb B ee ycaoBHe. [IpencraBbre cebe, 4TO Bbl OeH-
CTByeTe B YCJOBHSIX 3ajayd M HIIMTE BBHIXOJ H3 3a-
TpyAHeHHs. 3apaiTe cefe Kak MOXHO OoJiblie BOIpO-
coB. [louemy? 3auyem? KakoBo BiHsiHHe (aKTOPOB?
B uem cocrouT passinune? Kak 310 cBSizaHO ¢ npejblay-
muMH 3anavaMiH? HHorma camocTosiTesibHOEe CcO3LaHHe
JOMOJIHUTENBHBIX TPYJHOCTEH INPH IOMOILH BOMPOCOB H
YCIOXKHSAIOUINX YCJA0BHE 3aJauyd TpeOoBaHMil moMoOraer
6picTpee W NOJIHEe pPelIUTb OCHOBHYIO mpobJemy. Ecau
IPH NepBOM NPOYTEHHH YCIOBHH 3aJaud OHA BaM MOKa-
3aJjlacb HepelldeMOH, NPOTOBOpPHTE Npo cebs comepxka-
HHE 3aJayd, HAauHHTE CJOBaMH (OPMYyJHpPOBAThb pa3JjHuy-
HblE BOTIPOCH H CKODPO BBl MOYYBCTBYeTe NMYTb K PELIEHHIO
3anayu. [TomHute, peub npo cebs — BaxHEAUIMH NpHeM
peureHHusi JO6bIX npobieM.

OueHb 4acTO pelleHHIO 3aJaid IOMOraloT pasjHy-
HOrO pOja aHaJOTHH, T. €. CXOACTBO INpeIMETOB, sBJe-
HHH, [pOLECCOB B KaKHX-AHOO cBOHCTBaX. MblC/IeHHO
nepebepuTe B MaMsATH CJaydad, XOTs Obl OTJaJeHHO Ha-
MOMHHAIOIHE ONHCaHHe 3ahauyd, M, BCIOMHHB, KaKHM
crnoco6oM pellajiich aHaJOTHYHBE 3a4ayH, NONbLTalTeCh
nepeHecTH cnocob pelleHHs B NaHHylo cHTyaunuio. Ho B
TO XK€ BpeMs HMeliTe B BHAY, UTO NPH pEIIEHUH HecTaH--
NApTHBIX 3aJau NMpeXHHUH OMBIT MOXKET 3aTPYAHUTb IIO-
HCK pelIeHHs H TIPHBECTH K HeNpaBHJbHBIM pe3yJib-
TaTaM. .
[Ipouecc peueHust CJAOXKHBIX mpo6seM yacTo ObiBa-
eT cBsi3al ¢ HeOOXOAMMOCTBIO pachnpefe/eHHs YCJIOBHH
3ajayd (MpeAMETOB HJH SIBJEHHH) MO rpynmaM c nocJje-
AYIOIIHM BHECEHHeM HOBOro 00bexTa B Ty HJH HHYIO
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rpynmy WIH yAajJeHHeM KaKoro-iu6o oO6bekTa H3 Crpyn-
NHPOBAHHBIX JAaHHBIX.

B HayuyHO# [esiTeIbHOCTH, KaK M IPH DEIUeHHH 3a-
Jnay, ype3BHIYAafHO BAXHO HAYUYHUTbCH MeETOLAM_  CHCTe-
MaTH3auud ¥ Kjaaccupukauuu. CHCTeMaTH3HPOBATh 00Db-
€KThl — 3TO 3HAYUT PAaCHOJOXHTb HX B ONpeHeJ]eHHOH
NoCJeJ0BaTENLHOCTH, B ONpeleNeHHOM nopsiake.. Pacrmo-
JIOXKUTE MAaHHblEe YCJAOBHS 3a4ayd B MOPsAKE yBeJHye-
HUSI HJIH YMEHbLIEHHS YHCJAEHHBIX 3HAaYEHHH KaKOro-
aubo cBoiicTBa (cocTaBbTe TabJHLy HJAH NOCTPOHTE
rpaduk), OpH 3TOM Cpasy e MOCMOTPHTE, Kak H3Me-
HAIOTCSl B ITOJIYUEHHOH IIOCJIeNOBATENbLHOCTH YHCJEHHBIE
3HQUEHHs JPYruX_.CBOHCTB. BrimajeHne 4uCJIEHHOTO 3Ha-
YyeHHs CBOHCTBA OAHOrO H3 OOBEKTOB B NOJYYEHHOH IO-
C/le0BaTeNIbHOCTH YKa3blBaeT Ha €ro aHOMaJbHOe IIO-
BelleHue, O0ODSCHeEHHe MNPHYHH KOTOPOTO H HO3BOJHUT
pewuTh npobJemy.

Knaccudukanusi coOCTOMT B pasHECEHHH OOBEKTOB
Mo KJaccaM HJaM nrpynnaM (kJaaccuduumponanue). Oc-
HOBHOH NPHHUHN KJacCH(PHKAUMH — BbIJeJEeHHEe HEeKOo-
TOPOTrO0 NpPH3HAKA HJIM NPH3HAKOB H pasjeseHHue OGbek-
TOB IO OTCYTCTBHIO HJIM NPHHANJEXKHOCTH IpH3HAKA.
[Ipn sTOoM ucnoJb3yeTcss akT MbIILJIEHHS], Ha3blBaeMbIi
cpaBHeHHeM. CpaBHeHHE COCTOHT B IIOMapHOM COIOCTaB-
JeHHH H3yyaeMblX OOBEKTOB MJIH OTCYTCTBHSl KaKOTro-
J100 CyLIeCTBEHHOrO NPH3HAKa.

IIpn nomomu MeTOROB CHCTEMAaTH3aLHH H KJaCCH-
(ukauuu peraloTcsl 3afayd yNOPSIIOYEHMOTO U CHCTEM-
HOrO ONHMCAHHS MHOMXKeCTBAa OOBEKTOB C BBISIBJEHHEM
cBsI3ell Mexnay rpynnaMu  (kJgaccaMu) OOBEKTOB M
o6beKTaMH BHyTpH rpynnel. B mnpouecce cucremarunsa-
UK U Kaaccupuxkauuu yacto ob6HapyKUBaeTcsi H3OBLITOK
WJIH HeJIOCTaTOK HH(OpPMAUWH AJs peIleHHs 3ajayi.
OTH Ke METOIbl NO3BOJSIOT JeJaTb NPOTHO3bI OTHOCH-
TEJbHO HEHM3BECTHBIX OOBEKTOB H 3aKOHOMepHOCTeH, Ha-
npuMep NpeAcKa3bBaTbh CBONHCTBA elle He MOJNYYeHHBIX
MJIH He HCCJeIOBAaHHBIX BeleCcTB, He OCYLIEeCTBJEHHBIX
npoueccoB. B moco6un npHBENEHO HECKOJbKO 3anau
HMEHHO Ha pa3BHTHE HAaBLIKOB BbIJEJNEHHS CYIIECTBEH-
HBIX NPH3HAKOB, CPaBHEHHsl O0ODBEKTOB, MX CHCTEMaTH3a-
LU0 U KJacCHpHKALHUIO.

B Oynyue#r pa6oTe BaM 00653aTeJbHO MPHTOAATCA
HaBBIKH OINpelesieHHsl MOHATHH, T. €. PACKPHITHS comxep-
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JKaHHs TIOHATHS Ha OCHOBE YKa3aHUsl CyLeCTBeHHHIX
NpPH3HAKOB MpeJMeTa HJIH KJAacCOB INpeAMeTOB. YMeHHe
OTHICKHBaTb CylLIECTBEHHble IIDH3HAKH B H3yuaeMoOM 00b-
eKTe —- OIUH M3 caMblX 5(()eKTHBHHX NMOLXOHOB K pe-
HIEHHI0 TOCTaBJEHHOH mNpo6JeMbl H CO3JaHHIO YMO3a-
KJ10YeHHs.

Bo Bpemsi noncka NyTH pelLIeHHs 3ajayd cTapai-
TeChb HCIOJb30BaTh BCE HMeIOLIMeCS y Bac 3HAHHSA, B
TOM uHcJae npHoOpeTeHHble B CpPelHeH IIKoJe, MoYyepn-
HYTble U3 MOMYyJsPHOH HAayyYHOH JUTepaTypbl M, YTO
OueHb BayKHO, YCBOEHHBbIe' DU H3YUEHHH APYTUX Npenme-
ToB. IlOCTOSIHHO HEpeHOCUTe 3HaHHs, IMOJyUeHHblE MNpH
H3YUYeHHH Pa3JIMYHBIX OUCLUHIJIHH, Ha pelleHHe NpobJeM
B JNaHHOH HayuyHo#l obsactd. Ilonb3yiiTechb 3HAHUSIMH U3
(bU3UKH, MaTeMaTHKH, (HIocodUH, OHOJNOTHH, T'e0JOrHH
AJis pelleHHsl XHMHYECKHX 3ajJay H, HaoOOpOT, HCIOJb-
3yliTe XMMHYECKHe 3HAHHS INPH H3YYeHHH MAPYTHX MHUC-
IIUIJIHH.

Ilpn pemweHun 3ajmau crapaidTech NPHUBJEKATb CBe-
JEHUs] M3 CaMBIX Pa3JHYHBIX pa3[esoB H3ydyaeMo# MHC-
UHMIVIMHBL. 37ecb BaM HECOMHEHHYI0: IOMOLIb JO0JKHO
0Ka3aTb 3HAHHE COJAEepXKaHHs U CTPYKTYphl H3ydyaeMOH
Haykd. Tak, ofuias XuUMHs HMeeT JAes0 €O CJeNyIOLH-
MH yueHHsAMH: 1) O CTpOeHHH BellecTBa, 2) O Hampas-
JIeHHH XHMHYeCKOro mpouegca, 3) O CKOPOCTH XHMHUe-
CKOro mpouecca Hu 4) 0 nepHOAUYECKOM ° H3MEHEHHH
CBOMCTB 2JIeMEHTOB M UX coelHHeHHH. TBopueckui mon-
XOJl K pelleHHIo nmpobJjeMbl GyfeT COCTOSAITb B OJHOBpe-
MEHHOM MCIONb30BAHHU 3HAHUA 3THX UYeThIpeX YUYeHHH.
BaMm BcTpernTcs HeMmaJso 3anad, KOrjga AJs pelleHHs
BO3HUKIIE!l npo6jseMbl HeOOXOAMM  MHOTOCTOPOHHHH
moaxon (HCHMOJIb30BaHHE 3HAHHH IO CTPOEHHi0 BelLeCT-
Ba, XMMHYECKOH TEPMOJHHAMHKH M KHHETHKH H HpPHJIO-
JKeHHSl NpeJCKa3aTeJbHOH (CHJBl NePHOAHYECKOro 3aKo-
Ha JI. V. MenneneeBa). MOXHO MOCOBETOBaTb HMEHHO
TaK NOJOHTH M K JOPYIHM H3ydaeMbIM HayKaM, UYTOGHI
MpH pelleHHH NpodecCHOHANbHBIX 3alay MO0Jb30BaThCA
OCHOBHBIMH YYEHHSMH HayK.

Ilpnyuaiite cebs pelIaTb 3agayd HeCTAHAAPTHBIMH
MeTOJaMH M [eJaTb HOBble BBIBOAB H (POPMYJHDPOBKH.
Hayka HemnpepblBHO pa3BHBaeTcCsl, H Yy4eGHHK, TOJBKO
YTO BHIIEALINH B CBeT, y2Ke ycTapea B HCKOTOPOH Mepe
MO OTHOLIEHHIO K YPOBHIO PA3BUTHSt HAYKH Ha AaHHBIH
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MoMeHT. HayunTecb 06beKTHBHO, HayuHO OOOCHOBAHHO
H po6poxKenaTeqbHO KPHTHKOBATb ABTOPOB YyueGHHKOB.
Cpenn 3ajau mocoOHsi Bbl HafjleTe HEKOTOpble YTBEpPK-
JleHus, SBHO HYyXJalouluecss B KPHUTHUecKOH mepepa-
6oTKe.

HekoToprle 3agaun 3TOro moco6usi He HMEIOT TOY-
HOTO pelleHHsl, U aBTOp He 3HaeT OKOHYATEJbHOrO OT-
Bera. OOpaturech k Jureparype. [locraBbTe 3TOT BO-
npoc Ha oOCyXKJeHHe BO BpeMs CeMHHapCKOTO 3aHSTHS,
M B JHUCKYCCHH, BEPOSTHO, K BaM IPHIET €ro NpaBHJb-
HOe .pelieHue.

Haxonen, B moco6uH €cTb HECKOJbKO HauboJee
TPY.IHBIX 3ajay: naHa Tabjauua ¢ AaHHBIMH H Tpebyert-
csi naiith npobieMy. Kak nepen uyenoBekoM BO3HHKaeT
npobJieMa - HEH3BeCTHO, HO XOPOIIO H3BECTHO, YTO YeJIo-
BeK, BJAaJEOUIMil NpHeMaMH YMCTBEHHOH [desTeJIbHOCTH
(maxe B kpailiHe MasoMm oObeMe, PacCMOTPEHHOM BHI-
mie), 3HAUHTEJbHO Jerde oOGHapyXKHBaeT Cpeiu pa3pos-
HEHHbIX MHOTOYHCJEHHBIX AaHHBIX Iipobaemy. Yacro pe-
IINTh Npo6JeMy Jerdye, 4eM ee YBHIeTb. UeJiOBeK, CIO-
COOHBIH CT4aBHTb U OOBACHATb NpoOJeMb — 3TO YeJio-
BEeK C TBOPYECKHM MbILLJIEHHEM.

B naHHOM NOCOOHH yMBILJIEHHO OTCYTCTBYIOT OTBe-
tol. OfHAaKO 3aJayu NOCTPOEHH TaK, YTO OTBET MOXKET
ObiTb HalleH B YCJAOBHAX 3ajay, PacCHoJIOXKEHHbIX ps-
noMm. IToatoMy, ecin Bbl He yBepeHH B IPaBHJIbHOCTH
OTBE€Ta, NPOYHTAHTe HEeCKOJNbKO NpeAbIAYIIHX U MocJe-
IOYIOIIHX 3ajay. DTO TaKKe HOMOXKET BaM HalTH HeJo-
CTalolIue CBeAeHHS.

YMenust, npuoOpeTeHHble NPH PELIeHHH XUMHYECKHX
3ajay, Bl C YCIIEXOM, MOXeT OhlTb, CAaMH TOT0 He IOJO-
3peBasi, OyJeTe HCIOJb30BaThb B Bamiei Oyayuiei pabore
[0 CIeLHaJbHOCTH. :

PemeHnue 3ajad — 3TO HCKYCCTBO. DOJbIIMHCTBO
Jofell He HMeeT BPOXKAEHHBIX CHNOCOOHOCTEH, OHH pas-
BHBAIOTCA B TeueHHe XKH3HH. Pa3BUTb cnocoGHOCTH pe-
IIeHHsT 3aJad MOXHO TOJbKO OJHHM INYTeM — IIOCTOSIH-
HO HX pelaThb. ‘



NPEAUCJIOBHUE IJid NPENOJABATEJIEH

B mocaennee necsaTtujetHe npobJeMa MOATOTOBKH
‘BHICUIEH  INKOJOH BLICOKOKAaYeCTBEHHOr0  CIIeLHaJsIuCTa
cTajla BaXHeHme# comuaJbHOH mpobJeMmoii. B cBsiau ¢
3THM TIOCTOSIHHO H3MEHSIeTCs COJepKaHHe M METOAHKa
npenojaBaHusl yuyeOHBIX AUCLUIJIHH, B TOM -4ucjae H 06-
med xuMuu. 3ajnaya (GOPMHPOBAHHST CHELHAJIHCTA. C
PasBUTHIM TBOPYECKHM MBILIJIEHHEM OCOOEHHO OCTPO OHl-
Ja MoCTaBJeHa M Iepe] INpenojaBaTeNssM# Kadexps
obumiell - XMMHH XHMHYecKoro ¢akysabreTa MOCKOBCKOTO
yHuBepcuTeta. PaboTy Bo3riaBuiu 3aB. Kadenpoir o6-
me#t xumuu npop. E. M. CoxkosoBckas u 3aB. Kaden-
poii mepmaroruyeckoit mcuxosorud npod. H. @. Tanwizu-
Ha. IlpennaraemMoe nocobue mo obliefl XUMHH — OIHUH
U3 pe3yJbTaTOB 3TOH paboThL.

EInHCTBEHHBIH NyThb YCBOEGHMs 3HaHMA M mpHOGpe-
TEHHS HaBBIKOB TBOPYECKOTO MBILIJIEHHS y CTYIEHTOB
NepBOro Kypca — 3TO HAeATeNbHOCTb, MOJIeNUpYIolas
HayuHylo, T. e. pabora B Ja60opaTOPHOM IPaKTHKyMe,
CaMOCTOsITe/NIbHOE pelieHHe 3ajay U OoOCyXKIeHHE Ipo-
6JeM Ha CeMHHApCKHX 3aHATHSX.

3apnaun, coOpaHHBIE B HAacTosilleM INOCOOHH, O6Gb-
€JMHEHH HAa3BaHHEM <«IO3HaBaTeJbHHIE». DTHUM TEpPMH-
HOM, BO3MOXHO He COBCeM YyJNayHbIM, Ha3BaHBl 3ajauH,
IJISl pelieHUs] KOTOPbIX HeOOXOJHMMBI INOHCK JONOJHH-
TeJbHOH HH(GOpMAllUHM, HCNOJb30BAHHE INPHEMOB TBOD-
YEeCKOrO MBIIIJIEHHS] H METOLOB HAay4YHOTO MO3HAHHS.

3ajaud He OXBATHIBAIOT MaTepHaja BCero Kypca
obuleil XMMHH, a CJyXaT IPUMEpPOM psla HOBHIX CHO-
co60B HamuCaHHs 3aAad, OTJHYHBIX OT LIHPOKO HCHOJIb-
3yeMbIX pacyeTHHIX 3ajay. B pacueTHBIX 3ajaiax mepen
CTy[EHTOM CTaBHTCSl 3alaHHe IIOACTAaHOBKH BCeX HMel0-
IIHXCA B YCJIOBHM 3adauyd YHCeJ B H3BECTHYIO (OpMYyJy
W CpaBHEHHe IOJYYEHHOrO YHCJEHHOrO OTBeTa € OTBe-
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TOM, MOMEIIEHHBIM B KOHIIe noco6usi. 3ajayu NoxoGHOro
THIIA CHOCOOCTBYIOT 3aMOMHHaHHIO (OpMYJ, KOTOpHIE
JIerKo Ha#iTH B J060H crnpaBouHOH suTepatype. Ilono6-
Hble 3a7a4yd HYXHBl JJIsI CO3JaHHSl OMOPHBIX 3HaHHUMH, HO
OHH He JOJIKHbl 3aHHMaTh MHOTO MecTa B OGyuYeHHH.

Ha nam B3risi, MOXHO PEKOMEHIOBAaTb CJeNylo-
mymo opraHusanuio paboTsl ¢ mocobueM. 3apanee (Ha
NpefblIyIIeM 3aHATHH) [NpenojaBaTesNb JAaeT npymne
CTYLEHTOB peWHTh OHY oOulyl0 AJs BCceX 3ajady H,
KpOMe TOro, KaxKIOMY CTYAEHTy—ellle MO OJHOH 3ajaue
HHOWBHAYaAbHO. JlaBaThb GoJiblliee WHC/IO 3a4ay HemeJse-
coobpasno. CTyIeHTH MHOMNKHBl H3/MOXKHTb INHCbMEHHO
pelmieHus 3afay HAa OTHEJNbHBIX JHCTaX, KOTOpHIE Mpero-
naBaTelb cobupaeT 3a IeHb N0 cemMuHapa. Ha cemu-
HapCKOM 3aHSTHHM Tpynna INOX PYKOBOLCTBOM IIpenona-
BaTesst obcyxkaaeT oOuyl0 3axady, NpHYeM NpenojxaBa-
TENI0, 3apaHee H3YUUBIUIEMY PEIICHUS CTYNEHTOB, 3Ha-
YUTEJILHO JIeTYe OPTaHU30BaTh NHCKYCCHIO M NPOaHaJH-
3UPOBATh VIAUHLIe W Heviauwwle perewns. Ha stom ke
ceMuHape pasbupaloTcs Haubosiee WHTEDECHBIE DEUIeHHS
ocTanbwbIX 3amau. Mcmosnh3oBaHWE . OTHENbHBIX JIHCTOB
¢ pemenveM 3anau o6JeryaeT OIEHKY  BHITOJHEHHOM
cTyneuTaMu paGoTHI.

"~ TTucbMmennas peub B BUIE. PeIIGHHS 3a1a4 H YCTHAs
peub BO BPeMsT JIUCKYCCHA HA CeMHHapax, KaX VCTaHOB-
JIEHO COBETCKHMH ICHXOJIOTaMH, — ONHH M3 CaMBIX
MOUIHBIX NPHEMOB VCBOEHHS 3HAaHHA H Pa3BUTHS TBOD-
yeckux cmocobuocret. [ToaTomMy posb ceMuHapoB, no-
MamrHe# TMOATOTORKH M YCTHHIX OTBETOB BO BpeMs TNpo-
BEPOUHHIX KOHTPOJIbHBIX 3alaHW NOJMKHA OBITh 3HA-
YUTENbHO VeWaena. Il OpraHM3allHH NHUCKYCCHH, KaK
IOKa3biBaeT HAll OMBIT, BO BpeMs JeKIuH Hanbojee
yao6ua avautopus u3 40—60 uwemoBek, a Ha ceMHHa-
pe — 8—15 uesnoBex.

IMpenonaBaTenb nOMKeH MOOWDATL JIOGOH OTBET.
KpoMe abCypAHOTO, M CTapaThCsl OOGCYIKIEHHE PelIeHHd
npenocTaBAsaTh caMuM ctyneHtam.- Oco6o ciaenyer mo-
OLIPSITb TBOPYECKHH, HECTAHNApPTHHA MOAXON K pelle-
HHIO 3aJayH.

B noco6un OTCYTCTBYIOT ONHOTHIHBIE 3aJadd. IT0
HCKJII0Y3aeT BO3MOXKHOCTb OGVUEHHS pelIeHHIo 3anad nn
ob6pasnaM M MOKAa3bIBAeT CTYIEHTAaM OrPOMHOE MHOTO-
ofpa3le 33137 B DEANbHONW HAYUHO-HCCJIENOBATEIbCKON
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pabore. MHorne 3ajayu HOCAT MMDPOBO33peHUYeCKHH xa-
paktep. dopMuHpOBaHHE MUPOBO33PEHHUS HOJKHO OCY-
LIECTBJSTbCS MOCTOSIHHO, 4TOOBl 3HAHHS NpPEBPATHJIHCH
B y6exXJeHus, a He OCTaJHCh ¢PopMaJbHBIMH. JIHCKyCCHA
Ha CEMHHAPCKOM 3aHATHH WJIH Ha JEKIUH — CcaMmblil
yno6Hbifi npueM ¢GOpMHPOBaHHS MHPOBO33pEHHUS.

B moco6un nmeercst 6oJbloe YHCJIO BOMPOCOB, KO-
TOpble HE HMeT 4eTKOH (GOpPMYJHPOBKH M MO3BOJSAIOT
NaBaTh PAa3JUYHble MO INHPOTE M TJIYOHHE COJEPKAHHUS
oTBeTH. Bompocwe npemonaBaTeNb MOKET HCHOJB30BATh
s OpraHmM3anuu npobieMHbIx Jexruuii. Kpowme Toro,
MOXKHO MpPEANOJNIOKUTb, UTO CTYAEHTH B Ppabore c 3a-
nmayaMyu mocobusl, mhITasiCb HAaHTH NMPaBUJIBHHIA NMyTbh pe-
1meHust, OyAyT WHTAaTb BOMPOCH H3yyaeMOH TIJIaBHl, 4TO
NMOBBICHT WX MO3HABATEJbHBIE HHTEPECH!.

ITpn BEIGOpe 3amau s OGCYXIEHHS MJIM Ke TNpA
CaMOCTOSITEILHOM CO3JaHHH HOBBIX 3aj1au TIpernonaBa-
TeJh [NOJIKEeH IOMHHTh, 4TO InpobieMa, TOCTaBJEeHHAN
mepen CTYAEHTOM, NOJKHA ObITh JJIS HEro 3HAYHMOM,
T. €. B KAKOH-TO CTeNewWn CBsI3aHlofl ¢ ero Gynymefi
JIESITENBHOCTBIO 10 CMelHaNbHOCTH. )XKenaTeNbHO, UTO-
6bl mpemojxaBaTeNh KaXKIB pa3 OOBSACHAN CTYyNEHTaM,
rle ¥ Kak nomnobHOro pojpa 3amayu GYyAyT BCTPEYATHCSH
B ux Oynyuieit padore.

[Tpumenenne CHCTEMHO-CTPYKTYDHOTO TMOAXORA K
OTpeneNeHHI0 COMEPIKAHUsS Kypca obmell XUMHH, MeTo-
na mpobreMHOr0 OGYYeHHSs W COOTBETCTBVIOUIAst Opra-
HHU3alUs JIeKUuH, CEeMHHAPOB M JHOMAallHeH MOATOTOBKH
NPHBEJN K OOJBIIEMY DA3BUTHIO HABLIKOB MBICHTENb-
HO# JNeATeNIbHOCTH V. CTYIEHTOB 3KCMEePHMEHTaJbHBIX
PPYNI TIO CPAaBHEHHIO €O CTYAEHTAMH KOHTPOJBHBIX
TPYNM, KOTOPHIM KYPC XHMHHM INPENOAaBaJCH OOBIUHBIM
HHd)OpMaIIHOIIHbIM Croco6oM  (KOHCTIEKTHPOBAHHE JIeK-
M, pellenre PacYeTHHIX 3anay H T. 1.).

ITpu maywyennn >hdEKTHBHOCTH HOBOH CTPYKTVPH
KYpPCa ¥ HOBBIX METONOB NPENoNaBalHsi CTYNEHTaM 3KC-
MEePUMEHTANbHBIX M KOHTPOJBHBIX TPYMN IIPeNJarajnch
3a1ayM, TPeOVIOIUHE MHOTOCTOPOHHEro MOAXoma LIS
pentenus. Pesyabratel uccnemosanus (3amaua Ne 907
NaHHOTO TOCO6US) TMOKa3ajdH, YTO HHIEKC MHCIOJIb30Ba-
HHUS OCHOBHHIX VUEHHH HaykH (T. e. CpelHee YHCJIO vue-
HU#, TPUBNEKaeMHBIX ISl DelleHust) y CTYJeHTOB 3KC-
MepUMeHTaNhHHIX TpVIm cocTasua 2,3 npotus 1.6 .y
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CTYIEHTOB KOHTPOJbHBIX rpynn. 309% CcTyZeHTOB B3Kc-
NepUMEHTasbHBIX TPYIN IJIS OTBeTa Ha BOMPOC O TpO-
XOXKIEHNH peakUHH CHauajJa TpPOBEJH TepMOIHHAMHU-
yeckoe, a 3aTeM KHHETHYecKoe H3yueHHe BO3MOXKHOCTH
ee NpOTeKaHHs. B KOHTPOJNBHBIX I'pynnax HH OJUH CTY-
JIeHT He OOHApYXHa NOJOGHOTO mepeHoca CTPYKTYPH
HayKH (XHMHUH) B MeTOH pelueHHs 3anaud. [ToHATHHHBLHA
anmapar CTYLEHTOB 3KCIEeDHMEHTAJbHBIX TPYNN TaKxkKe
OKasajcs 3HAYHTENbHO OGosiee pas3BHUTHIM. MHIekc uuciaa
MOHATHH (cpefHee YHCJIO HCIONb30BAHHBIX CTYIEHTAMHU
HayYHBIX NOHSTHH) B SKCIEPHMEHTAJbHBIX TPymmax co-
cTaBuJ 7,8, a B KOHTPOJIbBHHIX TpYIIlax TOJNbKO — 4,3.

BBenenne HOBBIX METONOB MpeNOJaBaHHUsS CONpSIKe-
HO C oOnpejle/leHHBIMH TPYIHOCTAMH. Y psiia mnpenoja-
BaTesefl MOXKeT OLIYIIAThC HENOCTATOK TEOPEeTHYECKHX
3HAHUH WJAH OTCYTCTBHE CII€IHAJbHOM MeXarorHyecKoi
noarotoBkH. [TosToMy BHeIpeHHe HOBHIX METOLOB 06y-
YeHHs, B TOM YHCJe Da3BHTHE AHCKYCCHOHHOTO MeTojia
npenonaBanus, npo6jeMHOro OGy4YeHHSI H, B YAaCTHOCTH,
HCMOJNb30BAHHE HACTOSIIMX  INTO3HABaTeJbHHIX 3ajad,
JOJXKHO INIPOXOIHTHL NOCTENEHHO TI0 Mepe |pOCTa .KBaJH-
¢ukanuy npemnonaBaTe]sl M YPOBHS NMOATOTOBKH CTYyJEH-
toB. K mnoco6uio npuiaraercss CHHCOK JIUTEPATYpPH IO
TEOPETHUYECKHM BONMPOCAM XHMHH, HCHXOJIOTHH H METO-
guKe oO6ydyeHHs, YTO HOJXKHO OKa3aTb HeOOXOIHMYIO
MOMOILb NPENoAABATENAM.

OTBeThl MJM YKa3aHHS K pEUIEHHI0 3alay MOTYT
6LITH BBHICTAHBI 3aHHTEPECOBaHHBIM Kadenapam mocie mo-
JydeHus 3amnpoca Ha Kadenpy obueit xumuun MIY.

[MpHHIMNB CO3LAHMA 3anau M HX HCIOJb30BaHHE B
yue6HOM Tmpouecce OMpo6OBaHBl NPH YTEHHH JIEKIHHA
CTYJIeHTaM H IpernojaBaTeJsM By30B, Ha CEMHHaPCKHX
3aHATHAX H B AOMAIIHHX 3aJaHHUsX. 3aJaud MHOTOKpaT-
HO OOCyXKJIaMuch Co caymaTensMu ¢GaxyJbTeTOB MOBHI-
meHuss xBanuduxanuu npernopaBareneli. Tem He MeHee
B COJEepXAaHHH 3afay MOTyT OBITb HETOYHOCTH CaMOro
pasnnyHoro xapakrtepa. CiefyeT 3aMeTHTb, 4TO B IO-
co6uM B CBSI3M C HCIOJb30BAHHEM PA3AHYHHIX JIHTEpA-
TYPHBIX HCTOYHHKOB 1M(}DPOBBIE NaHHHE 3aJay He COrJa-
COBaHbl Mexay cO0OH.

Bce 3amecuanusi ¢ 6/1aroLapHOCTbI0 OYIYT TIPHHSTH
apTopoM. Haw ampec: MockBa, Jlennuckue mopsl, MY,
XuMHUecKHi dakynbTer, kadempa obimied XUMHH.
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OBILHE BOIMPOCHI

1. Kak BB nymaere, KaKOBa LieJlb H3YUeHUST XHMHHU?P
(OTBeT omeHHBaercs Mo KOJHYECTBY Hau{oJsee CyLIecT-
BEHHHIX YKa3aHWi.)

2. B omHOM u3 yueOHHKOB JaHO Clelylolllee ompe-
IeseHne XuMHH: «XUMH$I — Hayka, 3aHuMawoumascs
H3yYeHHEeM DpacnpoCTpPaHEHHs], LOOBIYH H HCKYCCTBEHHOTO
NPUTOTOBICHHS BeIIECTB; OHA H3y4yaeT TaKXe HX CO-
CTaB, CBOHCTBA, NpeBpallleHHs H, KPOME TOro, Te SBJe-
HHsl, NDHUYMHB U 3aKOHOMEDHOCTH, KOTOpDHle HaXONSTCH
B CBSI3H C 3THMH NpeBpallleHHsiMu». Hafiinre Hemocrar-
KM HJIH HETOUHOCTH 3TOTO ONpefeleHHs. B uem ero
OrpaHHueHHOCTB? Pacnosoxure omnpenensoouide IoOHS-
THS N0 HX 3HauuMoCTH. IIpuBenure co6CTBEHHOE OINpe-
nenenne. B uem ornnume xuMuu ot ¢usukm u GuoJNO-
ruu? B uyem cocToHT HX cBf3p? KakoBa cBSI3b XHMHH C
MaTeMaTHKOH M NIpyrHMH HaykaMHu? Kaxkue morpaHHyHBIe
(cMexHbBle) HayKM BaM H3BecTHHI? UeM OHHM 3aHHMAIOT-
csi? ITocmorpuTe, Kak oOmpelensieT Hayky B IeJOM, a
Takxe XHUMHIO, ¢u3uxy, 6uosoruio, duaocobuio u Apy-
rue Hayku DBosblmiass CcOBeTCKas 3HIUKJIONEIUS.

3. Kak Bbl nymaere, uto OBIJIO paHbUIE OTKPHITO
. V. MeuneneeBblM — INePHOAHYECKHH 3aKOH HJIH Te-
pHOAHYECKass CHCTEMa XHMHUECKHX 3JIEMEHTOB?

4. Cucrema — 3TO TaKOe MHOJKECTBO, 3JIEMEHTH
KOTOPOro ‘B3aHMHO BJIHSIIOT IPYr Ha JApyra H mnpeobpa-
3YIOT APYT Apyra. YKaKHTe MHOXECTBA H CHCTEMH cCpe-
Iu craenylomux ob6bekToB: MoJekyna; 10 Momekyu;
6,02-10% wmosekys; ras npH HH3KOM JaBJeHHH, Ipd
BLICOKOM HaBJIEHHH; ra3 NpH HHU3KOA TeMmepartype, nmpu
BLICOKOH TeMmepaType; Kyua [ecKa; OXHAa MeCYHHKa:
kpucrana SiOg; momexkyna SiOp; Monexyna O,; aToMm
KpeMHHs; aToM KHcaopona. Koraa, B 3aBacuMocTd OfF

14



HeJH pacCMOTPeHHs OO'beKTa, CHCTeMa IpeBpallaercs
B MHOXECTBO HECBSI3aHHHIX 3JIeMeHTOB H Hao0opoT?

5. Hekoropasg Bemp neautcss [O0 O6€CKOHEYHOCTH.
‘BeckoHeuHOe peneHne KOHEYHOro IO pas3MepaM Teja
npuBefleT K 3aKJIOYEHHIO, YTO QHO COCTOMT H3 G6ecko-
HEYHO GOJIbIIOrO yHcsa OECKOHEYHO MaJbiX YacTHI, T.e€.
4acTHll, He HMeIIIuX pa3Mepa. Toria kKaxeTcs HeBepo-
ATHHM, YTOOH H3 He HMMeIOLUIHX pa3Mepa YacCTHI IOJy-
YHJIOCh TEJIO KOHEYHHX pa3MepoB. B 3ToM 3akuaioyanace
3HaMeHHTass Teopus aToMoB JleMOKpHTa, COrJIacHO KO-
TOPOH KaxKJasi Bellb COCTOMT He H3 OeCKOHeuHO O60Jlb-
IIOr0, @ TOJbKO H3 OYeHb OOJBLIOrO YHCJa BecbMa Ma-
JablXx yactull. M3 3Toro caeayer, 4To HeBepHO, G6yATO
Kaxjas Beulb AeuMa 10 OECKOHEYHOCTH, T. €. CyLIecT-
BYIOT rpaHuLB fAejeHHs. KakoBo Bauie MHeHue?

6. Kaxnoe omnpenejeHH& COCTOHT H3 OINpelessieMo-
ro TepMHHAa U ONpejesollero BbipaxkeHHs. HauGonee
pacnpoCcTpaHeHbl ONpeleJieHHss 4Yepe3 pod H BHIOBOE
oTinyHe. B uX ompejnessifollell 4acTH rOBOPHTCS O MHO-
JKeCTBe INpPeIMEeTOB, K KOTOPDOMY OTHOCHTCS OIpesesse-
MBIH [OpeIMeT, W yKasblBaeTcsi NpPH3HAK, IO KOTOPOMY
MOXKeT OBITh BHIAEJEH 3TOT mpeiameT. [laiite onpenese-
HHe IOHSITHS <«XHMHYeCKHH 3i1eMeHT». OTKpoiiTe yueb-
HUK 10 XUMHH H NpPOBepbTe, HACKOJbKO npaBmleo aB-
TOPHl CTPOSIT ONpeaeJIeHHS.

7. Ilpexxne XHMHYeCKHM 3JIeMEHTOM Ha3hlBaJu He-
KOTOpOe BelleCTBO, KOTODOe HeJb3sl PasjoXKHTb Ha CO-
CTaBHBIE YaCTH XHMHUYecKoi peaxmued. B uem wucropu-
yeckass ONpDaHHYEHHOCTb 3TOro ompeneaeHusi? Jlalite
npaBUJbHOE ONpeleJeHHe. :

8. «B Hacroslulee BpeMsi XHMHYECKHM 3JEMEHTOM
Ha3blBaeTCsl BELIeCTBO, BCe aTOMB KOTOpOro o006Jafaior
OIHHM H TeM e 3apsiloM sApa», — MOXHO IPOYHUTATh
B OIHOM H3 mocoOHH. B ueM COCTOHT HenpaBHJBHOCTb
3TOTO ONpefeJieHHs?

9. YkaxuTe B oOnpelejJeHHH «XHMHUECKHI 3Je-
MEHT — 3TO BHA aTOMOB C OJMHAKOBHIM 3apsioM sil-
pa» ompefeJsieMbi TEpMHH, ONpENeJsIOUIHH TEpMHH,
MHOXKECTBO NpeIMeTOB, BHIOBOH MPH3HAK.

10. «XumHyeckoe COeIHHEHHe — 3TO CJIOXHOE ro-
MOTeHHOe BelLIeCTBO, CBOHCTBAa KOTOPOTO He MOTYT GhITh
HEeNpepHBHO NepeBelleHbl B CBOHCTBA ONHON H3 €ro co-
CTaBJSIOUIAX uYacTeli. U3MeHeHHeM cocTaBa». Kak moHATH
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9TO ompelesieHHe, IpejaJsaraeMoe B ONHOM M3 MOCOOHII?

11. Bul 3HaeTe, yTO MOJIEKyJO# Ha3blBaeTcs HaH-
MeHblIasl YacTHLA BellecTBa, COXPAHsAIOILAs CBOHCTBA
BCEro BellecTBA B LeJOM. Kakue H3 HHXENPHBEAEHHBIX
CBOKCTB BELIECTB MOXKHO HCHOJb30BaTb MJsi NOATBEPK-
JeHuss GOpMyJHPOBKH: IVIOTHOCTb, LIBET, SHEPTUsl CB3H,
JHIOJbHHA MOMEHT, Macca, TBePAOCTb, YroJd Mexny
CBSI3IMH, 3HTaJbIHsA 00Da3OBAHHMA M3 aTOMOB, 3HTDO-
[IHsl, PAcTBOPHUMOCTb, BKYC, LBET, MeXbslepHble Paccro-
sIHHSl, CKOPOCTb JABHXKEHHs, pa3Mep, KHHeTHYecKas 3Hep-
rusi, TeMmlepaTypa, HaBJeHHe, MarHUTHHH MoMeHT. Ec-
JH Bbl CYHTAETe, YTO NPEJOXKEHHOE BHIIE ONpeaeseHHe
MOJIEKYJIbl HETOYHO HJIM HeNpaBHJbHO, JaHTe cBoe COO-
CTBEHHOE OIpeJe/IeHHuE. '

* 12. [aiite Baue co6cTBeHHOE onpe,ueneane aToma,
MOJIEKYJIBl H KpHCTaJlia.

13. IlepeuncanuTe Te CBOHCTBA KPHCTAJJHYECKOrO
COCTOSIHHS, KOTOpPHE TIPHUCYILH TOJBKO eMy. '

14. Pa30bepute onpenesenue «CJ0XHOe BeleCTBO—
3TO BELIECTBO, COCTOsIIl€E H3 PA3HBIX ATOMOB». YKaXH-
Te onpeaesseMoe, ONpeae/siolee, MHOXKECTBO NpeaMe-
TOB, BHIOBOH NpH3HAaK,

15. Beakoe H3JOXKeHHe KaKoro-iubo MarepHaJa
CTPOUTCS Ha NOCJeLOBaTeJbHOCTH onpefesenui. Craya-
Ja (opMYJHPYIOTCS ompeneieHHss HauboJee OOIUMX IO-
HATHH, 3aTeM C HX NOMOLIbIO ONpeAeJsIoTcs MeHee 00-
uiye HOHATHsA, Aajee — OoJee yacTHHe H T. I. TakuM
Cnoco6OM CTPOHTCS HepapXHs (INOAYHHEHHOCTb) ONpeje-
JeHHH B H3JIOXKeHHH. Pacnpeneiante HuxenepeyHCJeH-
Hble TEPMHHBl B HepPapXHYeCKOM INOpPSAAKE: KHCJIOTHBIH
OKCHJ, CMeCb, IPOCTO€ BeLIECTBO, OKCHJ, CJOXKHOe Be-
IIEeCTBO, OCHOBHOH OKCHHA, 3J€MEHT, MOJIEKyJa, aTOM,
MaTepHs, BelleCTBO.

16. JIio60e HayyHOe MOHATHE, He HM3MeHsis CBOETO
OCHOBHOTO Ha3Haye€HHs H CMBICJOBOIO s1Apa, MOCTOSHHO
H3MEeHsIeTCsl B CTOPOHY (pacLIMpPeHHs H 00oralleHHus
CMBbICJIOBOH OCHOBBIL. lIpHBeauTe BCe H3BECTHHE BaM
onpelesieHHs] MOHATHS <«BaJEHTHOCTb». YKaXKHTe CMbIC-
JIOBOE SIAPO NOHSATHS M NOKAaXKHTE HCTOPHYECKH H3MEHS-
IOLLYIOCSl CMBICJIOBYIO OCHOBY.

17. B oxgHOM U3 MOCOOHMHA 1O XUMHH HaHO CJENYIO-
lee ompelejeHHe MeTa/yIOB: «MeTanasl  OTVIMYAIOTCA
OT HEMETaJJIOB IJIaBHEIM 00pa3oM CJAeAYIOUHMH Xapak-
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TePHBIMH CBOHCTBaMH. MeTalasl HMEIOT CBOeOGPa3HbH
Gjeck (Meraannyeckuii OJleck), KOTOPBHIH 00ycJOBJIEH
HX BBICOKOH OTpa)KaTeJbHOH CNOCOGHOCTBIO BHJIHMOTO
cBera. OHu 006/1aaI0T He3HAYUTEJbHOH CBeTONpOMycKa-
eMOCTbI0 H Ja)Ke B TOHKHMX CJIOSIX Helpo3pauHbl. MeraJ-
Jpl 00/1afal0T XOpOIIeil KOBKOCTbIO, MO3TOMY MOTYT
6bITb 006paboTaHBl NPH MOMOIILHM BaJbllOB, Tipecca, MOJO-
Ta U T. . OnHaKO Mpex/Jé BCero MeTasbl OTJIHYAIOTCSs
BBICOKOH TeNJIONPOBOAHOCTBIO H XOpOIIEH 3JIeKTPOIpo-
BOAHOCTBIO, NpHUEM HX 3JeKTPONPOBOAHOCTb BO3pacTa-
eT C [OHHXKGHHeM TeMmnepaTypbl». Halinute HenpaBHib-
HOCTH B IIOCTPOEHHH oOnNpejeseHHs. YKaxkHuTe IJaBHBHE
H KOCBeHHble (BTOPHMYHBIE) NDH3HAKH MeTaJssoB. Pacmo-
JIOXHTE NPH3HAKH NO.HX 3HauuMocTH. Ilpeasoxurte Ba-
e cO6CTBEHHOE ONpejeseHHe MeTaJJoB.

18. IlpuBenuTe xapakTepHble IPH3HAKH METaJlJIOB
H HeMEeTaJJOB, KOTOpble MOryT ObITb HCIOJB30BaHBl IPH
NOCTPOEHHH ONpefeJeHHH MeTalJoB M HEMeTaJlJIoB.
Cunraere su BBl 1es1ecOOOPA3HBIM  JeJIeHHe 3JIeMEeHTOB
Ha MeTaJJbl H HeMeTaJlJIbl?

19. Jlaite onpenejeHHe XUMHYECKOH  (QoOpMYy.Jibl.
Kakne cBemeHHss MOXHO y3HaTb U3 XHMHUECKOH -op-
MYJIbI?

20. IlpemenbHO KPAaTKO ONHIIHTE INOPSIAOK oOmepa-
UMH A/ yCTAHOBJIEHHST (OPMYyJIbI XHMHYECKOTO BeLIECT-
Ba N0 M3BECTHOMY ero coctaBy (B Y%). OmeHka npous-
BOAUTCSA MO CTENEeHH KPAaTKOCTH.H yHHBEPCAJbHOCTH IpH-
MEHEHHS CO3JaHHOTO BAMH NpEINHCaHHs (3TO Tak Ha-
3bIBaeMbli aJroputm geiictBus). Ecaum BaM TpymHo aTo
clenaTbh IO NaMSTH, BOCIHOJb3YHTeCb NPHMEpPOM: MNP
aHaJiu3e MeJHOrO KoJdenaHa HafaeHo (B Y mo Mmacce)
34,64% Cu, 30,429% Fe u 34,949% S. Hanucaunblii Ba-
MH aJropuTM I[IpoBepbTe, MNPEMJIOXKHB pEUMTh 3ajayy
YeJIOBEKY, He 3HaKOMOMY C pelleHHeM TaKOoro THma 3a-
aau. ‘

21. B omHoM yueOHHKe [AaHO CcienyloOllee oOIpeje-
JeHHe XHMUYecKOH peakuuu: «Jlio6asg xumuueckass pe-
aKuus npeacraBiseT CcO00H HEKOTOPYIO COBOKYNHOCTb
OpoleccoB pa3pbiBa M 00pa3oBaHHSl XUMHUYECKHX CBs-
3efi». Kakmne peakuuu He MNOAXOIAT HOL 3TO OIpejese-
HHe?

22, B HekoTOphIX YyueOHHMKax 3aKOH MOCTOSHCTBA
cocraBa ¢opmyaupyercs Tak: «CocTaB XHMHYECKOTO CO-
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e[lHHEeHHS He 3aBHCHT OT crmoco6a ero’ MOJIYYeHHSI».
Huxe npuBeneHO HECKOJBbKO peakUHH Kak MOATBEpPXK-
HaIIHX 3TO ONpeleJeHHe, TaK H HECOIJacyoIHXcs ¢
HHM: -

: ~ Na, + 1/, Cl,, = NaCl,,
Na, + 1/, Cly; = NaCliy vk (P c1,>> Pra),
Na -+ 1/, Cly, = Nayyy Cl, (pci;, < pro),
Nap+!/sClyr=NaCl,—sF,x (B atmMocdepe ¢pTOpa),
NaClx=NaCl;—xF.x (B8 atMocdepe ¢TOpa),

Nap+1/;Clor=Na,,K,Cl; (B atMochepe mnapos
KaJug),

Na+p-p+ Cl_p.p= NaCIK,

Natp.p+Cl-pp=NaCl,_,Frx (8 npucyTcTBHH HO-

HoB F-),
Na+p .p+Cl-p- p+ K+p.p+F_p.p=NaCl . KFK
HpHMeanHe: 3HAYEHUA X U Y — _'-IpeSBbI'-IaﬁHO Ma-

JIH, 3HaKH DaBEeHCTBA B HEKOTOPHIX CJy4yasix NMOCTaBJICHBI
ycaoBHO. Ilpemnoxure, Kak cjeiyeT NONOJHHTb 3aKOH
[IOCTOSIHCTBA COCTaBa HJH JAaiTe HOBYIO ero (opMyJiH-
pOBKy.

23. Tlpennoxure pasiauyHble cnocoObl KJaaccHHKa-
IMH OKCHIOB, KHCJOT, OCHOBaHMH u coseil. Kakoe u3
NpENJOXEHHbIX MOHATHH MOXHO CYHTaTh CaMbIM 00-
mWuM?

24. Hanumute Kak MOXHO GoJblie ¢opMmya GHHap-
HBIX-COeMHEHHH BOAOPOJAA C PAa3NHYHBLIMH APYTHMH 3Je-
Mentamu. [lpenjioxkuTe pasjuyHble NMPH3HAKH NJs KJac-
CHpHUKalHH, MTHAPHIOB (NpPelJOXHTe pas3jHYHble MNPHH-
IMIBl KNaccuuKaluu).

25. Huxe nanucanbnl ¢opMyasl (GocHOpHEIX KHC-
Jgot. Crpynnupyiite UX pasJHYHbBIM 06pa3oM, MOJB3YSCb
HECKOJIbKHMH  pa3/IMYHBIMH  [pH3HAaKaMH. YKaxure
TNPHHUHUINBL KJ1acCH(PHKALHH.

H3POs . oprodoctopucras,
HsPO, oprodociopras,
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11,P,0; uupodochopnas, audpocdopHras,
113P309 TpuMeTacdochopHasn,

11,P,O,; TerpameradocdopHas,

IIPO3  meradochopHas,

HsP301 Ttpudochopuas,

H¢P,0,5 TeTpadoctopHas,

H,P;0s nupodochopucras,

HPO, wmeradocdopucras,

H3PO; ¢docdopHoBaTHCTAS,

H,P;0¢ ¢octhoproBaTas.

YYEHUE O CTPOEHHH BELLECTBA

26. Kakx MOXKHO OOBSCHHTb, YTO aTOMBI, HE HMeEIO-
IHe MPOTHBOMOJIOXKHBEIX 3apsl0B, MOTYT IPOYHO COEMIH-
HATbCSA?

27. TlocrapafiTecb NpeNJOXKHTb JIOOBHE O0OBsICHe-
HUA (akKTy, YTO HECMOTPS HAa B3aMMHOE OTTAJKHBaHHE
3MIEKTPOHHBIX opbuTajefi (Kak HeCylIMX OJHHAKOBHE
3apsbl) OHH BCe K€ MNPHUTATHBAIOTCA H 00pa3yloT XH-
MHYeCKHe CBS3H.

28. TlpensnoxuTe BCEBO3MOXKHHE OOBIACHEHHS TEX
daxroB, uto Cl,0; cymectyer, a ClH; — mner, NyOs
cymectByer, a NHs — ner u 7. n. OueHka nmpoH3BOIMT-
Csl 10 YHCJY MPEeIJIOXKEHHBIX 00bSICHEHHH.

29. Cunpl KyJIOHOBCKOTO TNPHTSIXKeHHss HOHOB HT u
Cl- v H- u Cl+ Ha OfHOM H TOM Xe pacCTOSHHH OxH-
HaKoBHe, ofHaKo cTpykTypa H*Cl— Gosee ycrofiunsa,
yem H-CI+. Y3 KaKUX NaHHBIX 3TO CIEAYET?

30. Uto Bnipa)kaeT XHUMHueckass CTPYKTypHas ¢op-
myaa? s Kakoro COCTOSIHHS BelllecTBa OHA NPUTOXHA
U TouyeMy?

31. KakumM Haubosee NPOCTHIM CHOCOGOM MOXKHO
I0Ka3aTb CTPYKTYPHYI0 (GOpMysny STHJIOBOrO CIUpTA:

H H H H
[ l !
H—C—C—OH, a ne H—C—-O0—C—H
| \ ‘ [
H H . H 'H



32. Ha puc. 1 usobpaxkens $opMysanl BoAbl (MOIe-
JH MoJexyabl). Pacnosnoxute gopmynan (Monenu) B Io-
psiiKe IIOBBILIEHHS HX HH(POPMATHBHOH eMKOCTH.

H
7
H 0—H
2 0 /N
" , O\H‘ ’H/O\
. X
S H /
0 0
NN
H T
3. HOH H N L
8 >0--p 0
4 H-0H -
' 0,.09572 A
- I3 ¢
5 H\ 10. ali H/”’r'jl'\n
TO—H ¥ N b
H H
Puc. 1
33. Uro osmnaualor ciaenymomue GopMyJb:
&~ &~ &+ &
o 0= C<0.
s /7 NN\& 4o
H H
p>0

34. B yem npHuMHa TOrO, YTO aJJIOTPONHBIE MOJIH-
¢buKauMy OPOCTBIX BELIeCTB He H3BECTHH y TraJjoreHoB?

35. Ilpn Temmepatypax, OJH3KHX K TeMIepaType
KHIeHHs, U3MepeHHbl 00beM rasa Bcerja OKa3hBaeTcs
HECKOJIbKO MeHbllle BhyHcjaeHHoro. [Touemy?

36. IIpencraBbTe cebe, UTO CYLIECTBYET BOCBMHATOM-
Has MOJIeKyJa, B KOTOPOIl Ka’KIBlIi aTOM CBsS3aH C Tpe-
Msl IDYTHMH PaBHBIMH 1O IJIMHE CBs3siMH. [Ipensoxnre
HamboJsee YCTOHUHBYIO KOH(HTypalUio TAKOH MOJEKYJIH,

37. B nmByx cocynax Haxomsitcsi rasoobpasunie HCI
u NaCl. Byzem MemneHHO oxsaxnatbh cocynwl. I[lpu

20



HEKOTOPHIX ONpeeJeHHbIX TeMllepaTypax HauMHaeTes
KOHJleHcalusl BelllecTB H o6pasyiorcsi kpucraaas HCI
n NaCl. Onuuiure pasnnyusi B mpoleccax o6pa3oBaHHA
xpucraaandeckux HCl u NaCl u B xapakrepe ob6pa3so-
BaBIIHXCS KPHCTAJJIOB.

38. Cpasuute Mmosekyanl Cl; u HCl. B uacrtHOCTH,
OTBETbTE, B KaKOi MoJjekysae cBf3b mpounee? OT Kakoi
MOJIEKYJIbl JIerde OTOPBaTh 3JEKTPOH (y KaKO# MOJIeKy-
Jbl GoJlee HU3KAsi SHEPTHSI HOHU3ALHHU) ?

39. Uem o00bsicHHTHb ray6okoe coBmajmeHue (usuue-
CKHX CBOMACTB BeIUECTB OYeHb PANIHYHOTO XHMHYECKOTrO
xapakrepa, Takux, kKak CO u N, CO; u N,O?

40. Tlpu xaxko#i HauboJblrell NJMHE BOJHBI H3Jyye-
HUSI MOXET NPOM3OHTH HHCCOLMANNSA MOJIEKYJbl XJ0pa
Ha aTOMBI, €CJH SHeprus CBsI3M B MOJeEKyJe XJopa
242,7 xIx/moan (58 Kxan/MoJb).

41. MoJekyJabel KHCJIOpPORA MUCCONHMPYIOT HA aTo-
MBI TIpH OGJYYEHHH YJIbTPA(GHONETOBBIM CBETOM C MIJIH-
noit BosHbl 2,4-10-5 cM. Bhunc/AHTEe 3HEPTHIO CBS3H B
MOJIEKYJle KHCJIOpOAa.

42, dneprusa csssu Co=144, a 0,=118 :KKaJI/MOJ'Ib.
TTouemy Mmonexkysna C, He BCTpeuaeTcss B NPUPONE, Belb
OHa MpouyHec?

43. HOIICMy HEKOTOpbie CBSISH C yyacTHeM tdocdopa
npouHee CBSI3eil C yyacTHeM asoTa?

44. B wmogekyse O, uMmeercsi JBa HeCHaDeHHbIX
snektpona. [Touemy ne obpaayercsi Monekyaa O,?

45. B cnabHO CKATOM WJN CXKHKEHHOM KHCJIOpOJe
obHapyxens MoJekyabl (Oz2)e. Kakue cuiabl 0TBETCTBEH-
1B 3a 06pa3oBaHyie 3THX MOJEKYJ?

46. MexwbsnepHoe paccrosune C—H B CH, pasHo
1093 A, a paccrosune C—D B CD, paBro 1,089 A.
ITouemy paccrossuue C—D meHbIne?

47. Kaxaa crpyktypa 6oJee mpeamodyTHTeNbHA I
moJiekynn SCO:

S$=C=0 =5=0°?

48. Tlouemy MoJexkyJa IlHana HeycTOHYMBa M mepe-
xonuT B (CN)o? Kakas cBa3p obpasyerca? Kakoit u3
tdopmyn (CN). BBl 6B 0OTHAMM NpelnouTeHHe:

N=C—C=N,
C=N—-N=C,
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49. Kakyio ¢opMyay BBl NPENJNONKHUTE COEIHHEHUIO
HCNS (H—C=N=S, H—-S—C=N, 'H—-N=C=C
HJIH APYTryIo) ?.

50. ®opmyan kucaor HOCI, HCIO,, HCIO; n
HCIO, mMoxHO H306pa3uTh IENOYEYHHIMH (POPMYJaMH:
H—0—Cl, H—0—0—Cl, H—-O—0—0—Cl u H-—
—0—0—0—0—Cl, Kakue umeoTcs JaHHHE MPOTHB
aToro? _

51. BemectBo c amnupuyeckoit dopmysnoi HoPOj
JMaMarHUTHO. YKaxHTe HCTHHHYIO (hOpMyJy 3TOro Be-
1[eCTBA.

52, TTouemy TemsoTa ucnapeHus ¢TopoBomopona ¢
YMEHbIIEHHeM [aBJIEHHs CHJIbHO BO3pacTaer?

53. ITouemy annon HCl,~ neussecten, a HFp;~ wus-
BeCTeH?

54. TTouemy BOZOpOAHAs CBSI3b OKa3blBaeT BJIMSHHE
Ha cBofictea NHj;, H,O u HF, Ho He OKa3niBaeT 3aMeT-
HOro BJaMsiHHS Ha cBofictBa PHs, H.S u HCI?

55. TloueMy cpenn HEHOHHBIX COeJHHEHHH GPOMHIMI
uMeloT GoJjiee BLICOKHE TeMIepaTypbl KHIEHHS 1O
.CPaBHEHHIO C XJODHAAMH, B TO BpeMs KaK CpPelu HOH-
HBIX cOoefuHeHHfi HabsiomaeTcs NPOTHBOINOJOXHAS Kap-
THHA?

56. Kak o6bsicHuTb TOT (aKT, YTO NPOH3BOJHHIE
stunena Co.H, HMeOT reomeTpHuecKkHe H30MepH, TOTAa
kak npousBoannie aTaHa CyHs nx He HMeIOT.

57. Dueprusi Oapbepa BpallleHHs BOKDPYT CBS3H
C—C B 3raHne cocraBiaser 3 kkaJj/monab. Hapucyfite Mo-
JIEKyJy 3TaHa, OTBeyalolllyl0 MHHHMAaJbHOMY H MakCH-
MaJIbHOMY 3HEPTEeTHYECKHM COCTOSTHHSIM.

58. IIpensoxure Bce BO3MOXKHbIE MEXaHU3MH Ipe-
BpallleHHs IHC-H30Mepa B TPaHC-H30Mep:

H H H* Y
N / AN /
C=C
/ N / AN
X Y X H
Kakune cBsi3H pa3phHIBAlOTCS B 3TOM Ipouecce?

59. TMouemy BH; mumepusyercs, a CH, ne cmoco-
6ed K OUMepH3alHH?
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60. Slnpo atoma 6opa (copMasJbHO) MOXKHO NOJY-
YHUTb, OTHSIB NPOTOH OT sApa aroma yraepoja. Ilpen-
cTaBbTe cebe, YTO OT aTOMOB YrJepoia B MOJeKyJe
3THJIEHa OTHHMAIOTCS 10 NPOTOHY, KOTOpHIE HaJjiee mepe-
BOISITCS B BHAE aTOMOB BOJAOpOxa B MoJeKyJay. B pe-
3yJabTaTe obpasyercsi moJiekysaa BoHs:

C2H4">B2H6.
Onuunre Bce Te HU3MCHEHHS, KOTODble€ NMPOUCXOIAT MEXK-
Ay CBA3SAIMH ABYX LHEHTpPAJIbHbIX aTOMOB.

61. B monexyne ByHg cBa3b Mmexay aromamu 6o-
pa ocylIecTBJsETCS uepe3 aTOMBl BOJOPOJA:

H H H
N/ N/
B B
/ N/ \
H H H

[Toyemy Takas cBfi3b HeBO3MOXHa B MoJekyae C,Hg:
H H H -
N \/
C C
/N /N
H H H
62. OnuunTe BCe Pa3JHYHs B CTPOEHHH MOJEKYJ H
B CBOHCTBaX CJEIYIOUIHX BEIIECTB:
HsC\ /CHs HaC\ / CHs
N—B Cc—C
HC ' NCH, HC ) II_I\CH,

Cl

63. IToueMy MarHuTHbII MOMEHT MOJIEKYJIbI LW

Cl
OH

. 7\
paBeH HYJIO, a MOJEKYJbl l J — 1,64?

N\
OH
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64. Peakuunio HefiTpanausaumi OCBIYHO 3aMUCHIBAIOT
B BHJE ypaBHEHHs

H30+p .p+ OH“p.p=2H20ﬂ.(.

ITouemy He cywectByer coemunenus (H;O)OH? Ilouemy
JBa TNPOTHBONOJOXHO3apsaxkeHHbIX HoHa H3Ot w OH-
He cmocoOHBl K OOBbeJHHEHHIO B E€IUHYI0O HEHTPasbHYIO
gactuny (H;O)OH?

65. Ilo anHasoruu co C/AEAVIOIMMH peakUusiMu C
y4acTHeM BOJIbI:

H,0=H++O0H-,
9H,0=H;0++OH-,
9Na4-2H,0=2NaOH+H,,
H,0 +HClO;=H30Cl0

HalnuUIMTe peakuud c yyactHieM NHa.
66. ¥ xaxoro u3 BemrecTB OyAyT 6oJiee BBICOKHE
TeMIepaTyphbl KHIEHHS U NJaBJeHHS:
N—B HJIH C—C
/ \CH, 1IN
H,C CH, H,C H H CH,
67. Mosekysbl BOALI H aMMHaKa B3aUMONEHCTBYIOT
C HOHAMH BOJOpOJAA:

HeOi+H*.p=H30%p.p,
NHap.p+H*p. p=NHstp 5.
AMMuax B3aumomeiicTayer ¢ BF3
NHsz+ BF;=H:NBF:.

Kakosa npuunHa oGpasoBaHusi coenuHeHdss HzNBF;?
Bo3moxHO s 0o6pa3oBaHHe aHAJOTHUHOTO COENHHEHHS
mexnay HoO u BF3?

68. NH,OH u NH,Cl wMoxHO mnpeicTaBuTb Kak
NH;-HoO u NHs-HCI. Ilpy pefictBun pactBopa aMMHa-
ka (NH,OH) na pactBop CuSO, ob6pasyercs KOMMJIeKc-
Heiit MoH [Cu(NHs).]%+, a npu pgefictBuu  pacTBOpOM
XJIOpHJa aMMOHHS 3TOro He mpoucxoiut. [lowemy?

69. Mosnexyna rugpasuna HoN—NH,, nogo6no mo-
JIeKyJle aMMHaKa, CIIocCO6HA NMPUHCOeNHHATb OAHH HJH JIBa
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npoTOHa M O06Gpa30BLIBATH COJNH C KHCJIOTaMH (aHaJno-
ruynele NH,Cl). TlpuBenurte npumepbl coJsieli THAPAa3H-
HHS. '

70. Monekyna rugpasuHa Hy;N—NH,, noxo6Ho
MOJIEKYyJIe aMMHaKa, crnoco6Ha TPUCOENHHSTb MPOTOHBI
H 06pa3oBbIBATH COJM € KHCAOTaMH. Kak W y aMMua-
Ka, 3TO CBSI3aHO C KOOpIMHAIMOHHOH YeThlpeXBaJIeHTHO-
CTbI0O aMMHaka. ['HapasuH, comeprKallWi [ABa KOOpIHU-
HAI[HOHHO 4YeThipeXBaJIEHTHHIX aToMa a30Ta, obpasyer
nBa psima coJe#t (comu ruapasunusi). Hanumure npu-
MepHl YpaBHEHHH peaKkUHui. ,

71. Ilpuseaute Bce OODBSICHEHHS, NOYEMYy COEIHHe-
HUS aMMHaka ¢ BOZOH Temepp u3o0pakaloT He GopMy-
aoii NH,OH, a NH;-H,O (rumpar ammuaka), HO B TO
Ke BpeMs COeIUHEHHEe XJIODOBOAOPOJAA C aMMHAKOM,
xJopua amMMoHusi, 3anuceiBaercsi B Buge NH,Cl, a He
NH;-HCI.

72. [lo awmajorup ¢ COCTaBOM MOHOB aMMOHHS H
OKCOHHsI HanmuuuTe GopMyay GTOPOHHS U NMPeACKaAKUTE
HM3MeHEeHHs] B UX YCTOHYHBOCTH.

73. BoNbUIMHCTBO  NPHUPOAHBIX  AMMHOKHCJIOT —
«JeBoBpallapIliey n3oMepbl. [IpuunHbl, mouemy mpupo-
Ia BbOpasa B KayecTBC OCHOBLI JKH3HU JIEBOE Bpalle-
HHe ONTHYECKHX H30MEepOB, OO OHX IIOP HEH3BECTHHI.
[Ipensoxure mobbie, HO He abcypAHble OOBSICHEHHS H
obMensiiTecb MACSIMM CO CBOUMH TOBAapHIIaMH.

74. Tlouemy SFs cywecrsyer, a SHy — mner; TiCl,
cywecrsyer, a TiH, — wner? Ilouwmmure npyrue auaso-
ruunbie npHMepnl. B ueM 3ak/iiouaeTcss rJaBHas MNpH-
YHHA 3TOTO SIBJIEHHS?

75. Cuenalite 1eoOXONUMBIC BHIBOIABI H3 CONOCTAaB-
JIEHHSI MEXDbSJEPHBLIX PacCTOSIHMI CBsi3ell cepa — KHC-
JIOPOA B CJENYIOLIHX MOJIeKyJqax u HoHax (tabu. 1):

Ta6auma 1

MexBsAZIepHOE PACCTOSIHHE
o

Mouckyna, voH
cepa — KHCJIopoA, A

SO 1,49
SO, 1,43
SO,%- 1,44
Cl,SO 1,45
F,SO 1,41
F,S0, 1,37
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76. Mounexyny nuceposomopona H,S, Moxno mpen-
CTaBHTb B BHIAE ABYX (HOpPMYyJI:

H

/
S=S_  u H—S—S—H.
i

-

Kakoi# Cl)OpMYJIe BBl OTHALUTE MpEeNNouTeHue?
77. Moanekyny rajoreHnia cepbl THNa Sgrg MOXKHO
NpeACTaBHTb B BHJAE ABYX (opmy.:

r

S=S ¢ —S—S—r
= u rSs—S—T.
\F

Kakoit ¢opmysne Bbl oTianute npeinouyreHHe, nouemy?
78. B nonax N3~ nu NCO~- Bce MexbsiZepHHe pac-
CTOSIHHS] OJHHAKOBBI: '

1,164 1,16A |= , [1,16A 1,16A |
N—N—N N—C—O0

IlpuBenuTe Bce KaxKylHecss BaM pasyMHBIMH OObsCHe-
HHUS. .

79. ITapamarnerusm raszoo6pasHoro NO; CHJIBHO
yMeHblI1aeTcss NPH NMOHHXKEHHH TeMIepaTyphl C OLHOBpe-
MeHHBIM ocaabienuem oxpacku. [Touemy?

80. [IpuBenuTe BCce BO3MOXKHBIE CNOCOOHB JIOKa3a-
TeNbCTBA, 4TO BemlectBO THNa D0, HIM NEPOKCHA, HJH
JHOKCH]. '

81. Ilo aHasornu c paBHOBeCHEM

2H,0=H;30++OH~

HaMHUIIHTE YyPaBHEHHe paBHOBeCHs B MepPOKCHIAE BOMO-
pona.

82. Byner sin XJOpUI HATPHSI PACTBOPATHLCS B XKHI-
KOM IIepOKCHJe BOJIOpOAa?
- 83. [usjekTpuuecKkass NOCTOSIHHAS NEePOKCHIAA BO-
nopona pasHa 93 (mpu 298 K). Takas Bbicokas mH-
3JIeKTPHUeCKasi MOCTOSIHHAs O3HayaeT, YTO INEPOKCHA
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BOZOpPOAa JMOJKEeH OBITb NPEeKpPacHbIM HOHH3HDPYIOUIHM
pactBopuTeseM. OQHAaKO B KauyecTBe TAKOBOTO OH He
ucnosab3yercsi. [Touemy?

84. Ilouemy wmoaekyna C(OH); (unm H,CO,) He
cymectByeT? Benbn deThipexBajleHTHOe COCTOSIHHE YrJje-
poma camoe ycrofiuuBoe, a cBsis3b C—OH .ouennp pac-
NpOCTpaHEHa U SHEePreTHYECKH BHITOJHA.

85. [Touemy wMmosexkyna Cl;O; cyuiecTByer, XOTH
TepPMOAMHAMHYECKH OHa MeHee BbirogHa, yem Cl,O 4
30,2

86. Kakas ¢opmyna okcuna ypaHa U;Og Gosee Be-

posiTHA:
UO2-2U0; unan  Uy05-UO,?
87. ¥ xakoro u3 coeauHenuii — CoHsOH wnnu
CyHsSH — Bhile TemnepaTypa KHIEHHS?
88. BsskocTh raulepHHa

CH,OH

I
CHOH
l -
CH,OH

B 75 pas BHILIE BA3KOCTH 3THJEHIJIHKOJS
CH,OH
éHon

KakoBa nNpHYHHA CTOJb CHJBHOTO Pa3jH4Hsl B BS3KO-
CTH?

89. BosbminHCTBO yraeBonoB, 6Jarofapsi rpymnmnam
OH npekpacHo pacTtBopsitoTcsi B Bofe. OnHAKO IesIiO-
JI03a, CaMblii pacnpOCTPAHEHHBI H3 IOJHCAXapHIOB, B
BOJe He pacTBOPHMA M OYEHb YCTOHYHBA K THAPOJH3Y.
ITouemy? Beab MakpoMoJieKyJa LeJII0J03bl COCTOHT H3
MHOXKeCTBA OCTATKOB TJIIOKO3bl, KaXKIblH H3 KOTOPHIX
conepkuT Tpu OH-rpynmer.

90. DtunoBbiil cnupt kKunut npu 78°C. [louemy
TeMnepatypa KuneHus stuaMepkantaHa Co.HsSH .Huxke
(37°C)?

91. Xsopun IUHKA THAPOJNH3YeTCS IO YpaBHEHHIO

ZnCly+2H,0=2n (OH) ,42HCL.
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Hanuummre no. aHaloruu ypaBHEHHE peaKUHH B3aHMO-
AefictBusi nuMmertuauuHka Zn(CHs)y ¢ Bomoil. YKaxure
TJIaBHeHllHe OTJHYHA B 3THX [ABYX peakKLHsX.

92. Hanuwinte ypaBHeHHe peakuun ruppoausa IBr,
CUHTas, YTO HOJN B STOM COEJHHEHUH SIBJISETCS 3JIEKT-
POINOJIOXKHTEJBbHOH COCTAaBHOH YacCThIO.

93. Ha ocHoBaHWH peaKLUHiH THAPOIH3A COCNHHEHHH
as3oTa chejadTe BBHIBOL O XapaKTepe CBSi3eH B HHUX:

LisN+3H,0=23LiOH +NHs,
NCl3+3 HoO=3 HCIO+ NHs.

Hanuwure ypaBHenuss peakuui ruapoausza MgsNo,
AIN, SizN,, P3sNs, S4Ny. ‘

94. CepHHCTBle COeIUHEHHSI a30Ta INpPH THIPOJH3E
BBIACJSIIOT aMMHAaK H 00pa3ylOT KHCJAOPOAHBIE KHCJIOTHI
cepnl. Hanpomus, npu ruppoause cyabdpumos ¢docdopa
Hapsay C KHCJOPOAHBIMH KHucaoTaMu ¢ochopa obpasy-
ercs cepoBojgopoa. O uem 3To roBopuT? Kakue MOX-
HO CJeJaTh BBIBOAB O paclnpelcjeHHH 3JEeKTPOHHBIX
nioTHocTel y N u P?

95. Ilpeanoxute Bce BO3MOXKHbIE OODBSCHEHHS, MO-
yeMy mpu B3aumoperctBun NO, c Bomoit He obpasyer-
Csl KHCJOTa C TeM e BaJIeHTHbIM COeJHHEHHEM a30Ta,
a ofpa3yeTcsi cMeCb a30THCTOH M a30THOH KHCJOT.

96. JumnoJibHble MoMeHThl MoJekya CO; u CS, pas-
Hbl Hymo. [Touemy amunosbubili MOMeHT Moaekysael COS
n0BOJIbHO BeicOK (1,98 D)?

97. JIumosbHBEIL MOMEHT MOJIEKYJB BOIH  paBeH
1,86 D, a wmoJsekyanl yriekucsaoro rasa HyJwo. O6bsc-
HUTe 3TH ¢akTh. Hapucyfite cxeMbl MOJeKyJ, yKa3aB
BEKTOPAMH AMIOJIbHbIE MOMEHTH (NIPHHSITO Hamnpa.Je-
HHE OT MHHYcCa K IJIIOCY).

98. [IpenckakuTe xapaKTep H3MEHEHHs JAUNOJbHBIX
MOMEHTOB B paIax CH3C1—CH2C12~—CHC13 u SiH3Cl—
—SIH2C12|~-SIHC13

99. Muorna ¢opmyay SO, m3obpaxalr Tak:

:0=58—-0:
HO B 3TOM H300pax{€HHH [Be CBSI3H He ONHH3ZKOBH H
He pAaBHOUEHHB. B HEACTBUTENLHOCTH CBSI3H 3HEPTeTH-

yeckH paBHOUeHHb. [lpenmoxure Jw06ble crmocobbl
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onucanus MoJsiekyasl SOp, NMO3BOJSAIOLHE BBHIATH H3 3TO-

ro 3aTpy/JIHEHHS.
100. KakoBbl NPHYMHB CTOJb pa3JHYHOTO MOBeJe-
HHS coJlefl aMMOHHSI NPH HArpeBaHHH: '

NH,Cl=NH3+HCI,
NHi:NO;=2H,0+N.0,
NH4NO;=2 Hy04N,.
101. B Taba. 2 npuBeldeHH CBOHCTBa JBYX H30Me-
poB CoHgO. Ilpensioxxute HX CTPYKTypHBle (GOPMYJIHL.
Tabauma 2

Csoficteo 1 Il
tua, °C —114 —141
lxun, °C 78,3 — 248
Junonabhbli MomeHT, D 1,68 1,29
PacrBopuMocTh B Boje HeorpaHHyeHHas orpaHHYeHHas
B3aumojeficteue ¢ Me- 1 mMosnb Na BbIge- He pearupyer
TaJNIHYeCKHM HaTpHEM aster 11,2 1 Hj

102. IlpumMep nepBHYHOro, BTOPHYHOTO U TPETHYHO-

ro CHHPTOB:
CH;—CH,—OH,

CH;—CHOH—CHj,
CH;—COHCH,—CHs.

CoopmyanupyiiTe onpeneseHHsi MNEePBHYHBIX, BTOPHYHBIX
¥ TPETHYHBIX CHHPTOB. Bocmosb3oBaBUIMCL NpPHMEpaMHu
NEePBHYHLIX, BTOPDHYHLIX M TPETHYHBIX CHHPTOB, NPHUBEIH-
Te NpUMepbl NMePBHYHBIX, BTOPHYHBIX H TPETHUHBIX aMH-
HOB. JlaifiTe onpeneneHHuss 3THX aMHHOB.

103. Uem o6bsacHuth, uto LiCl B npoTHBOMOMOXK-
HOCTb XJIODHJAM JAPYTHX IIEJOYHBIX METaJJIOB pacTBO-
pUM B CNHPTax M Jaxe B IVHIEpPHHE H aleTOHEe?

104. PaHblie 030H NOPHHUMAaJH 32 BLICUIMH OKCHI
Bogopona. Kak MOXHO OBIJIO COBEPLIMTb TaKyl OLIMG-
.Ky? ‘.

105. Uro6b1  moayuuth FeCly Ham packaseHHBHIM
JKeJI€30M NPONyCKaloT XJOpPOBOAOPOA, a He xJop. [lo-
yemy?
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106. IToueMy npu AefiCTBHH HA OJOBO COMSIHOH KHC-
Jotht obpasyetcss SnCly, -a npn o6paboTke XJOpoM —
SnCl¢? '

107. O6bsicHuTe, MOYeMy XpPOMOBasi KHCJOTa HMeer
¢opmyny H,CrO4, a ypanoBas —-UQO,(OH): u obpa-
syer cosu ypanuaa UOyXs.

108. O6bIyHO cOIM GHIBAIOT MPOYHEE COOTBETCTBYIO-
wux kucaor. Ilouemy? (Hampumep: HyCO; m NayCOs,
HNO2 H KN02 H T. H.).

109. IIpuBenuTe npuMepbl B3aUMOIEHCTBHS Heopra-
HUYECKHX KHCJIOT MexXAy co060ii ¢ o6pasoBaHHeM COJeH.
KakoBEl NpHYMHBI TAKOTO THIA B3aHMOJEHCTBHS?

110. IlpuBemuTte -Kak MoOxHO Gosblie (aKTOB, yKa-
3bIBAIOUINX HAa DaBHOLEHHOCTh BCeX CBSi3eH B MOJeKyJe
MeTaHa.

111. BoiGepuTe H3 HHXKeNPHUBEICHHBIX [PH3HAKOB
TeTpasjpa HeoOXOXUMBIE:

1. Yetnipe rpanu.

2. Kaxpasi rpaHp npeacraBiasier co60H  npaBHilb-
HBIH TPEYroJIbHHK.

3. Ilnomazan rpaHeit paBHHL.

4. PaccTosinusl MeXJIy BepIIHHAMU paBHBL.

5. PaccTOsiHHSI OT ‘LIeHTpa [0 BepLIHH PaBHBL.

112. BriGepure Heo6xoAHMble NPH3HAKH TIeOMETPH-
yeckoil KoHbUrypanuu mMosekynnl CHy:

- 1. Bce yraet H—C—H paBHbL

2. Bce MexbsijilepHble PacCTOSIHHSI PaBHHI. 4

3. Bce paccTosiHHsi MexIy BepLUHHAMH TeTpasipa
paBHHL.

113. B wmoJuekyae -Py atombl ¢ochopa pacnosoxe-
Hbl B BeplIHHAX. IPaBHJIBHOrO TeTpaafipa. Kakoso co-
CTOsIHMe THOpHAH3alliM 3JeKTPOHHBIX opOuTtaneit ¢oc-
¢dopa?

114. IlpuBenute NmO BO3MOXKHOCTH G6OJIbllee YHCJO
JIOKa3aTeJbCTB paBHOLeHHOcTH Bcex cBs3eit C—C B Mo-
JekyJse 6eH30Ja.

115. Uto obuero uMeeTrcsi B CTPYKTypax MOJIEKY.J
HF, H;0, NH; u CH, u nonos HsO+ i NH4*

116.. Yrapl Mexay CBs3SIMH B ra3oo0pas3HbIX MoJe-
KyJaax ruapuaoB VI rpynnbn paBHe: HoO=105 HyS=
=92, HoSe=91 u H.Te=289,5°. O6bsicHHTe YIJbBl MeX-
Oy CBSI3IMH H TNPHYHHB HMX H3MEHEeHHS INIPH nepexoje
BHH3 O NOATpyINme. :
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117. Hapyxusie saextponsl. atoMoB C;, N u O s
monexynax CH,, NH; u H,O naxomsrcsa B sp3-rubpun-
HOM COCTOSIHHH. YTJIBl MeXAy CBSI3IMH B 3THX MoJe-
KyJaX yMEHbIUAIOTCS: ’

H—C—H=109,5;
H—N—H=107,0; -
H—O—H=104,5°.

O6bsiCHHTE NPUYHHY YMEHbIIEHHS YIJOB B 3TOM PSALY
MOJIEKYT.

118. Monekyay HF MoOxHO mnpeacTaBHTb B BHIE
nByX monesneii: 1) 6e3 rubpunusauuu, 2) c sp3-ru6punH-
3alHell 37eKTpPOHHBIX opburtaneit ¢ropa. HMsobpasure B
BUIE PHCYHKOB 3TH Moneau. Kakoi Momenu cJaexyet
OTHATb NMpeanoyTeHHe? '

119. Tloyemy yriepon B OT/IHYHE OT KPEMHHSl B
crpykrype CO, He uMeeT TeTpasApHYECKOH KOHQHry-
paunu?

120. YxaxuTe CyliecTBEHHbleé NPHU3HAKH CXOACTBA
i pasnuuus mogekya Ng, CO u BF.

121. B moanexynax CH,;, NHs; u HyO anektponHble
ypoBau atomoB C, N u O HaxomsaTcs B COCTOSIHHH
Sp3-ru6pHAM3alHy, OJHAKO YIJIBI MEXIy CBSI3fMH pas-
auunbi: CH,=109,5°, NH3=107,3° u H,0=104,5°
Kak 3T0 06BbSCHHTB?

122, Mosnekynsi NH; u NF3; _uMeloT oauHakoBhe
reoMeTpuueckue KoHburypauun. ORHAKO HX IHNOJbHEIE
MOMEHTHl CHJbHO pasauuatorces: 1,6D y NH; u 02D
y NF;. IIpuBennTte Bce BO3MOXKHble OObSCHEHHS.

123. Ha ocHOBaHHH 4Yero MOXHO cHeJaThb BHIGOP
MeXJy NJOCKOCTHOH M NUpPaMHAaJbHOH CTPYKTYpaMu
s moaekyn BF; w NFs;. B ueM npuunHa pasauuus
cTpykryp? Ilpenckaxurte yribt MeXAy CBSI3SIMH.

124. KakoBbl NpUYHHB, YTO MoOJIeKyJa BeF, nunefi-
Ha, a MoJiekyJaa MgF, — ner?

125. Monekyna NFs gpencraBaser co6oit  TpHro-
HaJbHYIO ITHPaMHAY C aTOMOM a30Ta B BepIUHHE. YTroa
F—N—F=103°. KakoBo cocrosiHHe rHGpHAH3AIUH a30-
ta? ®dTOpUA a30Ta — OYEHb YCTOHYHBOE COENHHEHHE.
Hecmorpst Ha 10 yto NHj Takke KOBOJBHO ycTOiiunBOe
BeuiectBo, NHyF u NHF, upe3Bniuaitno B3phIBUATH.
IOpyrue ranorennns asora NCls, NBrs u NI; Ttakxe
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ype3BbHIYaHO B3pbIBUATH. [loneiTafiTech 06BACHUTL MpPH-
YHHBl TAKOr0 MOB@NEHHS 3THX BeIIeCTB. ’ '

126. Ha puc. 2 npanb- (6e3 Macmraba) 3Hepruu

pasauuyHblX TunoB rubpmausanuu. Ilouemy opburans

sp*d HepaBHOLEHHBI, a Op-

GuTany sp3d? paBHOLEHHBI?

E === 127. B Taba. 3 maHu

P cBeJeHHs1 006 yraax Mexny

CBA3SIMH U COCTOSTHHSIMH

ru6pUAM3alMH  leHTpaJb-

HOTO aToMa B MOJEKyJax

sp’d

rY
—_— HeKOTOphIX ruapupoB II u
P - IIT nepuomos. Ilpexncka-

- JKHTE COCTOSIHMSI THODHIH-

Puc. 2 3allHH  3JIEKTPOHHBIX Op-
burtanelt atoMoB ¢Topa H
xnopa B Mousekynax HF
n HCIL.

Ta6aupa 3

11 nepuon 1l nepuop,

Monexkyna yron ru6plx:§:3a- MO"eK""kl yroa rmp,r,i‘: 3a-
CH, 109,5 sp? SiH, 109,5 'sp3
NH; 107,3 sp3 PHg 93,3 HeT
H,0 104,5 sp3 H,S 92,3 HeT

128. Yrapl Mexay cBsi3sIMH y THIDHIOB 3JIEMEHTOB
V rpynnsl M3MEHSIOTCS B CJELYIOHIeH MOCJel0BaTesb-
HOCTH: NH;=107,3° PH3;=93,3°; AsH3=91,8°%
SbH3=91,3°. Kak oGbsCHHUTb pe3koe OTJIHUHE B yraax
y Moaekya NH; u PH;? Uem o0bsicHsieTcs: yMeHblIEHHe
yrJIOB NpH Nepexojle BHH3 MO NOArpymnne?

129. Monekyas CI, uMeOT TeTpasgpHYecKoe CTpoO-
enue, COI'y u CSTy — Ttpeyroabuoe, CO,, COS; CS; —
JiMHelHHBle MoJekyJael. Kakoe nHOpHAHOE COCTOSIHHE
3JIGKTPOHHHIX YPOBHeH aToMma yriepofa B 3THX MOJeKY-
Jax?

130. Monekysna NHj; umeer ¢popmy nupamunasl. Mo-
nekyna BHj; nmockas. Ilpm ux B3aumogeiictBux o6pa-
ayercs Mosekyna H3NBFs. Tlpeackakure reoMerpHio
3TOH MOJIEKYJIBL.
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131. Monekyna xJjopuna 6Gopa BCls mmeer nuoc-
KYyI0 CTPYKTypy, a xJopugma asota NCl; — mnHpaMH-
nanbHylo. KakoBa npuuuHa? -

- 132. Monekysna NzH smuefina. KakoBo ru6puuHoe
COCTOSIHHE a30Ta B 3ToH MoJsekysne? KakoBa koHpurypa-
nust Mosiekyssl asupa ammonust (NHg)Ns?

133. Yrapl MexAay CBSI3SIMH B MOJIEKYJiaX THAPHIOB
¥ (GTOpDHIOB a30Ta M KHCJIOpPOAA NPHBEJeHbl HHXe:
NH3;=107; NF;=102; H,O=104,5; F,0=101,5°. IToye-
MY ‘YIJBI MEXAY OBSI3SIMH B MOJIeKyJax (TOPHAOB MeHb-
uie, yeM y THIPHIOB?

134. Monexkysna TiF, uMeer  TeTpasgpHUYECKyIO
cTpykTypy. Ilpenckaxute THn rHOPHAM3ALHH 3JEKTPOH-
HBHX OpOHTanell THTaHa.

135. KakoBa ru6Gpuausanusi 3JeKTPOHHBIX op6Hra-
Jelt B Hone I3~, eciH OH JIHHEEH.

136. OObsicHUTe NPUYUHBI PA3JIHYHBIX YIVIOB MEXIY
CBA3SIMH B CJeAYIOLIHX coeluHeHusix ocdopa:

a) 8 PCl; yron Cl—P—CIl paBen 91°;

6) uon PCl,* uMeer TeTpasnapHuYecKyi0 CTPYKTYpPY;

B) uoH PClg~ HMeeT OKTasJApHYECKYIO CTPYKTYpY.
[Ipenckaxure cTpyKTypy Mosekyan PCls.

137. B T1absa. 4 co6paHBl CBeJEHHS O CTPOEHHH MO-
JIeKyJl TaJIOTeHHA0B TIyaBHO# mnoarpynnel Il rpynnm
MTI, (n -—- nuHefiHasi, y — YroJd MexIy CBsI3IMH He
paBen 180°). CpenafiTe Kak MOXHO G6OJbLIE€ BHIBOLOB
nocJsie €e H3y4eHHs.

Ta6bauma 4

3 F Cl Br I
Be a1 a a Ja
Mg y a a Ja
Ca y b a a
Sr y y a1 a
Ba y y y y

138. B Ta6a. 5 maHB YriAu MeXAy CBSI3sIMH, 3HEp-
MM CBSI3ell M MeXbslepHble PacCTOSHUS B MOJIEKyJaX
3TaHa, 3TH/IeHAa M aleTHJdeHa. [Ipenckakute cocTosiHHE
ruOpHAM3ALHUH 3JEKTPOHHBIX OpOHTajell aTOMOB YrJepo-
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Ta6auuma 5

AHgp C—C .
Monekyna < HCC, ° C-C A
) KKaJ1/MOJIb KUK /MoNb )
Collg 109,5 78 327 1,54
CoH,4 120 140 586 1,34
C.H, 180 193 808 1,20

Ja U TAND CBSI3H MexXJy aToMaMu yrjepopa. Ilonwirait-
T€Cb HATJSAAHO H306pPa3UTh 3TH MOJIEKYJIHL. ,

139. B MoJsekyJje >mu/ieHa BaJIeHTHblE 3JIEKTPOHBI
yriaepoaa HaxOHSITCS B COCTOSIHMH Sp2-rHOpHAM3aLlHH.
Yron Mexny cssizaiMmu H—C—C pasen 121,5°, a He
120°. O6bsicHUTE MPHUMHY.

140. Kak OGBSACHHTb, YTO B MOJIEKYyJax 3THJIE€HA H
1,1-mndTopaTuiena

H_ H F H
\ / N /
~117° C=C ~1102 C=C
/ AN e AN

H H F H

yroa HCH 6ouabwe yrna FCF?

.141. O6bsicuure, noueMy B Mosekysae 3TaHa CyHg
aTOMBl BOAOpPOJAA OAHOH METHJBHOH TPYNINH PacrnoJo-
JKEeHbl HaJ MNPOMEXYTKaMH MeXJ1y aTOMaMH BOJOpOAA
apyro#i (puc. 3,a), B TO BpeMs Kak B MoOJIeKyJe 3THJe-
Ha CoH, (puc. 3,6) atoMbl BOZOpOZA ORHOH TIPYIIH
CH; jpacnosoxeHpl TOYHO HaJ aTOMaMH BOmopoja APY-

H
T HFH H
I |
H I H I
cL}c L T |
\\ ' -
H T I
HeéoH
H 4 H
a 0 6
Puc. 3
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roii (pacnosoxeHue, H306paKeHHOe Ha pHC. 3,8 HEHU3-
BECTHO).

142, M3 rtpex nsomepo C,Hg omun uMeer AunoJb-
Heli MomeHT u==0,3D. KakoBa ero cTpykTypHas ¢op-
myJaa?

143. Kak BBl cumraeTe, Kakas M3 ABYX 3aaay cdop-
MYJHpOBaHAa HAy4YHO H MeToJu4YecKH O6oJiee MNPaBUJbHO:

a. B mogaekyne CHj4 aneKkTpoHHBIE OpOUTaJH aToMa
yriepoja HaXOmATCS B COCTOSSHHH  Sp3-rHGpHOM3allHH.
KakoBBI yriiel MexXny CBSI3SIMH?

6. B mosekyne CH, yrjsl Mexny CBS3sMH [paBHHI
no 109,5°. KakoBo cocrosiHHe THODHAM3aLHH 3JIEKTPOH-
HbIX opOMTaJsell aTomMa yraepoja?

144, IlpuBenute Kak MoOxKHO O6oJsbuie (paxToB, YKa-
3EIBAIOIIMX Ha CYLIECTBOBAHHE MOJIEKYJSPHBIX OpOHTa-
Je#. ’ ‘

145. YkaxuTe pa3qHuUsl MeXIy aTOMHOH OpO6HTaJNbiO
H MOJIEKYJSIPHOH OpOHTAJBIO.

146. B Taba. 6 coGpaHbl OaHHbIE 1O 3HEPLHSM CBs-
3H, MEXDSANEPHEIM PACCTOSHHUSM M MACHUTHBIM CBOHCT-
BaM JByxaToMHbIX MoJjekya Il mepuoma. Cpenaiite Kak

Ta6auua 6

A H cpasu ®
Monexyas WhoL | e
KKaJ/Mosib KJLx /MONB.
1
Lig 25,5 106,8 2,67 - Auamar-
HHTHas
Be; 0 nan 13,0 | O uiu 54,4 co HJH? —_
B, 65,5 274,2 1,59 napaMar-
] HHTHas
C, 144,1 603,3 1,24 JAHaMmar-
HHUTHas
N. 225,1 924,4 1,10 JHamar-
. HHTHas
()Y 118,0 494,0 1,21 napamar-
- v HHTHas
F, 37,0 154,9 1,42 JnuHamar-
HHTHad
Nez ~ 0 0 —_
%

MOKHO GoJibine BHIBOJOB. IlpencTaBbTe JaHHHIE TIpa-
¢uxkaMu. Kak Ha OCHOBAHHH 3THX NAHHBIX NOKa3aTb He-

o . 35



O6GXOZHMOCTb HCIOJNb30BaHHsS MeTOfa MOJIEKYJISPHHX
op6uTaJel 1Js1 ONMHCAHUS 3THX MOJIEKYJ?

147. Tlouemy Monekyna Hyt, -comepxkaliiass TONBKO
OLUH 3JIeKTPOH <¢Bfi3H, OoJsiee cTabuIbHA, YeM MOJIEKY-
Jaa Lip, B KoTOpOH cBsi3b 06pasyercs JABYMsI ClapeHHBI-
MH 3JIeKTPOHAMH?

148. B psjax cJelyiolIuX MOJEKYJ H HOHOB BHIGe-
pHTE Te YaCTHUB, Yy KOTODHIX HanGojee BbICOKas 3Hep-
THSl CBSI3H: '

Ho*—H; = Hj-,
Heyt—Hey,—He,,
Ligt+—Li,—Liy,
Be2+——Be2-—Be2—,
B;t—By; —B,™,
Cet—Cy —Co,
Ng+—Nz; —N,—,
Ogt—=—0; —O,~,
Fot—F =—F;~,
Ne2+‘——N-e2—Ne2-.

149. HasoBute [aByXaTOMHBIE MOJIEKYJBl 3JEMEHTOB
I u Il nepuonoB, y KOTOpBIX: a) OTPHIB 3JEKTPOHA MPH-
BOJOHT K YCHJI€HHIO CBsI3H, 6) mnpubOaB/eHHEe 3JeKTpPOoHa
NPUBOAHUT K ocjabieHHio cBsI3H. OODBSACHHTE NPHYHHBL
Hapucyiite sHepretHuyeckHe auanpaMMbl MOJEKYJSPHBIX
opburasneli HOHOB M MoJekyna. IIpeackakute Marsur-
Hble CBOHCTBA HOHOB H MOJIEKYJI.

150. Monekyaul O; 1 NO HMeIOT 4YeTHOE YHCJIO
3JekTpoHoB. Mosekyna NO mnapamaruuTHa. KakoBbl
‘MarHHTHbIe CBOHCTBa MoJeKyJn Og?

151. OObsicHuTE, NMOYEeMy OTPBIB OJHOTO 3JEKTPOHA
ot Mosekyasl CO NpUBOIUT K OCJabJIeHHIO CBSI3H, a OT
Mosekynsl NO — K ee ylnpOYeHHIO.

152, Yem BhILIEe paBjieHue, TeM cJabee mapamarHe-
TH3M kKHcaopoxa. Ilpu BHICOKHX TeMmnepaTypax napa-
MarHeTH3M TakxKe Hcye3aer. [Touemy?

153. Bompoc o cymecrBsoBaHHH  MoJekyasl Hjz 1o
cux nop He pemeH. OmnHako uMOoH Hst obnapyxen. Uem
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0o6BACHUTL OOMBIIYIO YCTOHYHBOCTD uOHa Hst mo
CpaBHEHHIO C MOJIEKYJIOH?

154. Hacto B yuyeGHHKax TOBOPAT, UTO 3JEKTPOHHHIE
060JIOYKH HOHOB H aTOMOB MOTYT Je(OpMHpOBATBHCH
Nox ReHCTBHEM CHJ [PYTHX aTOMOB, MOHOB HJIH MOJe-
KyJ. Kak MOXHO 3TO sIBJIeHHe ONHCaTb, MOJb3YSCh Npel-
CTaBJeHHEM 00 SHepreTHYeCKHX YPOBHAX?

155. CyioBO «moJsisipu3aunus» icnojb3yercss aas 060-
3HaUeHUS MHOTOYHCJEHHBIX sBJeHuil. Henb3s an sgsie-
HHe «IOJIIpH3allUs» HasBaTb JPYTHMH TepPMHHAMH?

156. CorntacHO MeTOly MOJIEKYJSIPHBIX oOpOuTase
ob6pasoBaHHe MoOJeKya1 Bes, Mg, Cap M Ipyrux HeBO3-
MOXHO, TaK Kak B HHX HMM€eT MECTO DaBEeHCTBO YHCJIa
CBSI3BIBAIOIIHX U [PA3PHIXJSIOIIUX 3JeKTPpOHOB. TeM He
MeHee MoJjekyanl Mg, u Cap; oGHapy»KeHBl, a CyLIeCT-
BoBaHHe MoJsieKysa Be; u Srp cTaBHTCS IO COMHEHHe.
B Ta6n. 7 npuBefeHBl 3HEPrHH JUCCOLHALUH MOJIEKYJI.
Her yGenutesbHOro oOGBbACHEHHS 3TOMY sBJeHHio. [laii-
Te Baule OGBSICHEHHe NPHUBENEHHBIM YHCIAaM M XAapak-
Tepy H3MEHEeHHS SHepPIHH [HCCONMAIHH, IpeanoJaras
ZABe pa3/MyHble SHePTHH AHccouHanHH Be,.

Ta6nuuma 7

Mounekyna * OHeprusi JHCCONMALHH, KaJjl/MOJb
Be; . 0 uau 14 000
Mg, 7200
Cap 5520
Srz 0
Ba, 0

157. ChopMyaupyiiTe NPaBHJIO MOCTPOEHHS 3HEpre-
THYECKHX JAHarpaMM MOJIEKYJspHbIX opOHTajefi ABYX-
ATOMHBIX MOJIEKYJ, COCTOSILIMX H3 pPa3HbIX aTOMOB.

158. IlepeuyncanTe nmpeuMyLiecTBa -H HENOCTATKH Me-
TOJa BaJEHTHBIX CBfI3eH M MeTONAa MOJeKYJISPHHEIX Op-
GHuTaJged.

159. Ilepeuncaure THME cBsidell (B MOpsSAKe HX 3Ha-
YHMOCTH), OTBETCTBEHHHIX 3a 00pa30oBaHHE CBS3H MeX-
[y 1) mByMs HeATpaJbHHIMH YacCTHIAMH, 2) He#ATpaJjb-
HOH yacTHLeH M 3apsXKeHHOH U 3) IBYMsS 3apsiKeHHbI-
MH YacTHIaMH. '
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160. Huxe sanncanu (OpPMyJIBl Pa3IHUHBIX COEMHU-
HeHH#:

H,SO4 Fe(CN)2 NH,

H20 Fe(CN)s H0

SO; K4[F9(CN)6] [CI'(NH;;) 5C1] Cly
CuSO, Ks[Fe(CN)s]  [Cr(NHs)s]Cls
CuSO04-5H,0 Fe(CO)s Na[Zn(OH);]
FeSO,-7 H,0 Ni(CO)4 KI;

KeMg (SO,)2-6H:0 CO Mn(CO)s

KCN NH,OH [Fe (H,0)5]SO,

[Ipepsoxute cnoco6bl KaaccHUKALUHUH COEeNHHEHHH.
161. Ykaxure oOlixe NPHU3HAKH peaKIHi:

H;0 +H+=H30+,
NHs+H+=NH,*,
NHs3;+BF;=H3;NBFs;.

)

162. Ilpu B3aumomeiictBuu CaCl, u TiCly o6pasyer-
csa xoMmmiaexcHasi coab Ca[TiClg]. IloueMy mMeHHO Tak
3anucaH cocraB 3Toro BemecTBa, a He Ti[CaCls]?

163. Bessoanwit xaopun xpoma CrCls, mpucoenunss
aMMHak, MoxeT o6pasoBath aBe coau: CrCl3-5NH; u
CrCl3-6 NHs. Hanumnre 'koopauHalyOHHble (OPMYJIH
3THX COJIeH, YUHTbIBas, 4TO M3 pacTBOpa OMHOH COMNH
HUTpAT cepebpa ocaxAaeT Becb COAepXKaUlHicA B Hel
XJIOp, a M3 pacTBopa JAPYrod — TOJBKO 2%/3 BXOZISILETO
B ee COCTaB XJIOpa.

164. V3BecTHH [Be KOMIIEKCHBIEe <COJH K00aJbTa,
orBeyatouie onHo# u ToH ke ¢opmynae CoClSO4 Pas-
JHYHe MeXJAYy HHMH COCTOHT B TOM, YTO [PacTBOp OJHOH
COJIM JiaeT C XJopuaoM GapHusi ocafok cynabdara Gapus,
HO He jaeT c HHTpatoM cepebGpa. PactBop mpyroit co-
JH, HaobopoT, o6pa3yeT OCaJOK C HHTpaToM cepebpa,
HO He o0pasyeT c xJiopugom Gapusi. Hamuuure Koop-
IHHAIMOHHBIE (OPMYJBl 0GEHX COJIel.

165. Huxe HanmucaHbl [peakuUHH oépasosaﬂuﬂ ocaaka
XJaopupa cepebpa:

PtCl, (NH;)+4 Ag+=4 AgCl+Pt (NHa)*,
PtCly(NH;) 5+3 Ag+ =3 AgCl+Pt (NH,) sCI3+,
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PtCl,(NH;) 4+ 2 Agt=2 AgCIl4-Pt (NHj3) 4Cl2*,
PtCls(NH;) 3+ Agt=AgCl+4Pt(NHj);Clst.
B pactsope PtCly(NHs), ocamok AgCl He o6pasyercs.
CoopmynupyiiTe Kak MOXHO 0oJjbllie BBIBOLOB.

166. OOBIYHO CTYNEHYATYI0 (IUCCOLMAIHIO KOMILJIEKC-
HBIX HOHOB' MHIIYT TaK: '

[Ni (NH3) 6] %+ = [Ni(NHs) 5] 2+ +NHs,

[Ni(NHs)s]2t*= [Ni{NHs)4]>++NHj,

[Nl(NH3)4]2+=[NI(NH3)3]2++NH3 U T. O
UeMy paBHO KOODAHHALMOHHOE YHCJIO HHKeNsl B Monai,
o6pasyIolUXCcs NPH JUCCOLMAMH KOMIJIeKca (B BOJ-

HBIX PacTBOpax)?
167. B Tabsn. 8 nokasaHo MOBEJeHHE B BOJAHBIX pa-

Ta6auna 8

Unucso-monelt AgCl, nggﬁg;sg“g;;?%?&g;
OCaXaeMbIX HH- € 3JIeKTPONPOBOAH-
Ne Cocras TPaTOM cepebpa | yocrrio BOHBIX pacr-
(Ha 1 MoaIb HOHOB | popop coset Tofl e
NJIaTHHBI) KOHILeHTPalHH
1 PtCl,-2KCl 0 K.SO,
2 PtCls-6NH, 4 BaCl;+KCl
3 PtCl,-2KCl 0 K.SO,
4 PtClz 4NH3 , 2 BaClz
5 PtCl,-5NH;,4 3 Ks;PO,
6 PtCl;-KCl-NHj3 0 ~ KCl
7 PtCl;-2NH;3 0 H;0
8 PtCl;-3NHj;3 1 KCl
9 PtCl;-2NH;,4 0 H,0
10 Pt\Clz-SNH;z. 1 KCl
11 PtCl;-4NH, 2 BaCl,
12 PtCl;-KCI-NH; 0 KCl

CTBOpax COEIHMHEHHH NJIaTHHB Pa3JHYHOTO COCTaBa.
BroiBenuTe KOOpIAHHALMOHHBEIE (OPMYJAB  COSXHHEHHH.
KakoBo KOOpAMHALlMOHHOE 4YMCJIO0 NaaTHHBI? UTo gBJAA-
erca Oojee cuabHbIM JHrasgomMm — NH; mau Cl-?
CrpynnupyiiTe coeluHeHHs1 NO- HauboJsee CyIIECTBEHHO-
My npusHaky (xaxomy?). Pacnosoxure coenuHenus B
NOCJEN0BaTEIbHOCTH, NOKa3biBalouled Kakue-au6o 3aBH-
CHMOCTH.
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168. Conp Pt(NH;3).Cl; MoxxHO mOMyyHTbh AByMs Me-
TOAAMHU: ’

PtCly2— +2 NHs=Pt (NH;),Clo+2 Cl-,
Pt (NHs) 2+ + 2 Cl-=Pt (NHj3) ,Cl,+2 NHs.

B nepBom cnyuae o6pasyercs BeLIeCTBO OPaHXKEBOTrO
IBeTa, BO BTOPOM — 3KeJTOoro. BemectBa Takxke pas-
JIMYAIOTCS CKOPOCTBIO DPAaCTBOPEHHS M PaCTBOPHMOCTHIO
(pactBopuMocTh  opaHxeBoro — 0,25,  xesaTOro —
0,34 r B 100 r H:0), numosbHHIM MOMEHTOM U JPYyIH-
M# cBofictBamMu. IlpuBenuTe Bce BO3MOXKHBIE NPHUHHH
pasauuusi cBofictB. KaKoBO CTpoeHHE MOJIEKYJ 3THX
BEIECTB — TeTpa’sLpHYECKOe HJIH IJIOCKOe (KBajpar)?.

169. Komnnekc PtCl;(NH;s), Moxer G6BITH NOJyueH
B BHIE IBYX H3oMepoB. OXMH — OpaHXeBOro LBera, Apy-
roif . — xearoro. OHH pas3nuyalOTCA MO PACTBOPHMOCTH.
W3 pacTBopoB 060OHX BeLIECTB XJOD OCaXXJAeTcss HHT-
partoM cepebpa c pas3JHYHON CKOpPOCTbi0. KakoBa CTpyk-
Typa 3THX coseii? TempasapHueckass HJIH KBaJapaTHas?

170. Hapsiny ¢ KoopAMHAIMOHHBIM uHCJIOM 6, uyalle
BCET0 'BCTPEYAIOTCH 'KOOpIMHALLMOHHBIEe umncaa 4 # 3.
ITouemy ne 2, 5 man 7?7

171. MgCl,; o6pasyer c BOmOii ruaparhl, cOIepKa-
mue 2, 4, 6, 8 u 12 Monexkyn Boxel. KoTopniit HauboJee
YCTOHYUB H mOueMy?

172. O6pbscuute, noueMy cyindaThl MeIH H HHKeJd
umelor cocraB CuSO,;-5H,O u NiSO4-7 H,0.

173. KakoBbl reoMeTpHYECKHE CTPYKTYPHl KOMILJIEK-
COB ¢ KOOpIMHALMOHHBIM 4YHCJOM 4 (BCe YeThpe JIHTaH-
Ja JOJXKHBE ObITb SHEPreTHYeCKH pPaBHOLEHHH)?

174, O6ObIYHO B KOMILIEKCAX ¢ HeATpaJbHBIMH JIUTaH-
JaMH KOOpIMHAllMOHHOE YHCJIO BHIIIE, YeM C 3apsKeH-
ueiMu. Hanpumep [Ni(NHj;)6]2+ u [NiClg]2—. Ilouemy?

175. Coenunennss Pt*+ 0OLUHO HMEIOT OKTasgpHUE-
CKYI0O CTPYKTYpY, B TO BpeMsl KaK coequHeHus Pt2+
HMeIOT KBaJpaTHYi0 CTPYKTYpy. OGObscCHHTE HPHUHHY.

176. Eme no pa3paboTkH MeTolda PEHTIEHOCTPYKTYp-
HOro  aHajauM3a OBJIO  HM3BECTHO, 4YTO MoJeKyJa
[Pt(NH3),Cly] umeer cTpykrtypy kBaipata. Kaxk 3to
OBLIO IOKAa3aHO?

177, YcTOAUMBOCTh KOMIIEKCHBIX HOHOB Fed+, U4t
u Zr*t yMeHbmaercs B paay Jauraigos F->Cl->
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>Br—->1I-, vo aaa monoB Cu?+, Ag?+, Cd?+, Hg?t, Pt*+
YyCTOHYHBOCTb KOMIIJIEKCOB B TOM XK€ psIAy JIHTAHJOB H3-
MeHsieTCss B IIPOTHBONOJIOXKHOM HanpaBJeHHH: [->
>Br—>Cl->F-. YgaxuTe NpHUHHBHL

178. EnuncTBeHHbIA rasorenusa cepebpa, o6pasylo-
wuit rugpar, — 910 AgF. Conmn AgNO; u Ag.SOs —
Ge3BomHble cosH. ‘OXHAKO aMHHBl 06pa3yloTcs CO - BCe-
MH coasmu cepebpa. Ilouemy?

179. Ilpu o6paGotke [PtCl,]?>~ ammuakom mnosyua-
ercs uuc-usomep [Pt(NH;)2Cly], a. npu o6paGorke
[Pt(NHs).]?* xnopup-uoHamu — Ttpanc-usomep. Ilo-
yeémMy?

180. Jluraux Cl— o6sagzaer Gonee CHJIBHEIM TpaHC-
BausiHneM nmo cpaBHeHHI0 ¢ NHj;. Kakoii u3omep
[Pt(NHs)2Cl;] — usuc- mau TpaHc- mosyyaercss a) mnpa
meiictBun NH; na pacrsop K[Pt(NH;)Cls] nau 6) B
peakuuu

[Pt(NH3)3Cl]Cl=N'H3+ [Pt (NHs;)sClg].

181. O6bsicuuTe JIHH'eﬁHOCTb KOMILIeKca
[Ag(NHs)a]*.

182. ITouemy kommiekcHeit o [AlFg]3— cymectsy-
eT, a HoH [AlClg]3~ He o6HapyxeH?

183. IoueMy B KHMCJBIX BOAHBIX PacTBOpax He IPO-
HCXOIMT BXoxaeHuss HOHOB H3Ot Bo BHyTpeHHIOIO coe-
py koMmmjiekcoB? Hampumep, nouemy He HabJiomaercs
npouecc:

Fed+46 HyO+ = [Fe (H30)4]°+.

184. Yxaxure pasiHyus = B  NOBEAEHHH coJjell
Ni(NH;3)6SOs 1 Ni(NH,)2(SO4)2.

YYEHHE O HANIPABJIEHHH
XUMHYECKHX IMPOLLECCOB

185. Ykaxure yc/a0BUs, KOTAa CIPaBEIIHBLl BhpaXKe-
HHSA:
AG°=AH°—TAS",
AG°=—RT InK,

AG=AH,
AH=AU,
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AG=AF,
AF°=AU°—TAS".

186. IlpensmoxuTe Bce BO3IMOXKHBIE CIOCOOBI H3Mepe-
HUSI TeMIepaTypHl. .

187. B u30JHPOBAHHOH CHCTEME HAXOLATCS MOJIEKYJbI
rasa, HempepblBHO ABHrawolinuecsd. OTKyJa OHH NOJY4YaroT
sHepruo? He saBasercss /M 3TO HapylUIeHHEM 3aKOHOB
TepMoIMHAMHKH? He JO/MXKHBI JU MOJIEKY/JBH Yepe3 He-
KOTOpO€e BpeMsl OCTaHOBHUTBCS?

188. B kanopumerpuueckoi 60ombe mpoOBOAHTCS oOIlpe-
JleJleHHe TeNJIOTHl CropaHHs HEeKOTOpPOro BellecTBa. 1ak
KaK ONBIT NPOBOJUTCS MPH NOCTOSTHHOM o0beMe (AV=
=0), TO MOXHO CJeJIaTb BHIBOJ, UTO

AH=AU+pAV=AU,

AH=AU.

Ykaxure, moueMy 3TOT BBIBOJ HEBEpEH.
189. B usonupoBaHHOH cHCTeMe MPOXOMHT PeaKLus

H2I‘+C12p=2HC1r.

Kax H3MeHAIOTCH BHYTDEHHsS SHeDTHs, SHTA/bIHA H 3H-
TPONHSA CHCTEMBI?
190. Tlpu cTaBmIapTHBIX YCAOBHAX NMPOLECC

H2r+ 1/2 O2r H2Om

CaMOMPOH3BOJIEH (AG°<<0). Bosmoxen JH 3TOT ‘mpoliecc
B H30JIHPOBAHHOH CHCTeMe?

191. PasnnyHble rasbl HMEIOT Pas3JjHYHBIE TENJIO0EMKO-
ctH (TabJa. 9), KOTOpHIE TaxxKe 3aBHCAT OT cnocofa HX
onpegenenusi (V=noct.,, Cy umu p=noct., C,). Cdop-
MYJHPY#ATe Kak MOXHO GoJiblie BHIBOJOB H NpPaBHJ, Ha
OCHOBAHHH KOTOPHIX NMpEACKaXKHuTe H30GapHLIE H H30XOp-
Huie TensioemkoctH Kr, HBr, NoO .u Os;. CpaBHuTe moJy-
YeHHble JaHHBE CO CnpaBOYHBIMH. OGBSICHHTE MPUYHHEL
BO3MOXKHBIX PaCXOXICHHH.

192. B ta6n. 10 npuBefeHn! mnpuMepH H306apHHIX
(p=noct.) u n3oxopueix (V=nmocr.) TemmoeMKocTe# ox-
HOAaTOMHBIX, JBYXaTOMHBIX H TpPeXaTOMHEIX rasoB. Ka-
KHe BbIBOJEI BHl MOXeTe OlesaTb INPH H3YYEHHH 3THX
JaHHBIX?
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Ta6aunua 9

c Cy
Tas
KaJ1/Mosib- K Tk /Monb - K Kas/Monb-K Jx/Monb K -
CO, 8,88 37,2 10,87 45,5
H, 6,89 28,8 8,88 37,2
He . 5,00 20,9 6,99 29,3
HF 6,96 29,1 8,95 37,4
NO. 8,88 37,2 10,87 45,5
CO 6,96 29,1 8,95 37,4
N2 6,96 29,1 8,95 37,4
Ne 5,00 20,9 6,99 29,3
0. 7,02 29,4 9,01 37,7
JF 7,49 31,4 9,48 39,7
Ar 5,00 20,9 6,99 29,3
HCI 6,96 29,1 8,95 37,4
HI 6,97 29,2 8,96 36,4
- Ta6bnuna 10
Cp, 208 o €y, 298
Ta3
Kaj/Monb-K Jx/Monb-K KaJs/Monb- K JLx /Monb- K

He 5,0 20,9 7,0 29,3
H, 6,9 28,9 8,9 37,3
CO, 8,9 37,3 10,9 45,6

193. B ta6a. 10 nanel usob6apHble H H30XOpHHE Tell-
Joemkoct rasos (298 K). Kak n3MeHSIIOTCS TeNI0eMKo-
CTH ras3oB NMpH YBEJHYEHHH YHcJIa aTOMOB B MOJIEKYyJe?
Kak omiinuaiorcsi #306apHbIe H H30XOpPHBIE TENJIOEMKOCTH?
KakoB CMBICT YHCJIEHHOTO 3HayeHHs pas3HOCTeH ABYX
TeMIIJIOEMKOCTEH?

194. Ins Kakux TNPOLECCOB npume}mMm TepMOIHHA-
MHYECKHE NOTEHIHAJbI?

195. Moaekyns CHy u CCly uMeloT ofMHAKOBOE TeT-
pasapuueckoe cTpoeHHe. TemJoeMKOCTb KaKOro Belle-
crBa 6osbue? ITouemy?

196. Umeercs nBe cucremunl. OpHa, cocTosllasg H3
6 wmousexys, gpyras — #u3 6-102 moaekyn. Yraxure
pas3uuus B CBOHCTBax 3THX ABYX cucteM. Ilepsas cu-
cTeMa — CyMMaTHBHasl, BTopas — leqocTHas. He aHas

L4
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ompejieieHHs ITHX TeDMHHOB, TeM He MeHee MOMNHTAM-
TeCh NMOHATh NPHYHHBI 3THX Ha3BaHHM.

197. Wmeetca nBe cucrembl. OJHa COCTOHT H3 OYeHb
60JIbIIIOTO YHCJA 'KaMHeH, Apyras — H3 TOrO e KOJH-
4ecTBa MOJIEKYJ. YKaXKHTe Pa3/HyHsi B CBOHCTBAX 3THX
CHCTEeM.

198. Ectb HECKOJBKO PaBHOLEHHBIX ¢>opmynu|poaox
BTOPOTO Hayaja TepMOJHHAMHKH:

I. «<HeBO3MOXKHO NOCTPOHTb BeYHBLIH JBHraTeJb BTO-
poro pona.

2. «HeBO3MOXHO MOCTPOHTb MAaLIHHY, KOTOpas pa-
6oTasna 6B CKOJMb YrOAHO JOJrO 3a CYeT 3Hepruu (Tem-
JIOTH) OKpY2KalolleH Cpeabl».

3. «Pabory MOXHO MNOJYYHTb JHIIb IyTeM BHIPaB-
HHBaHHs INlepenajoB KaKHX-THG0 NMapaMempoB CHCTEMBI
(Temneparyp, HaBJIeHHH, 3JEKTPHYECKHX IIOTEHIHAJOB,
KOHIEHTpalli u T. I.)>».

4. «B samkHyTOH (He moJyyamuledl H3BHE SHEPTHUH)
CHCTeMe IPHPOCT JHTPONHH BCErja NOJOMKHTEJIEHY.

5. «Bce caMONMpOH3BOJNILHO NPOTEKAIOIIHE MPOLECCH
B 3aMKHYTHIX CHCTeMax HAYT B CTOPOHy HauboJjee Be-
POSITHOTO COCTOSIHHSI CHCTEMBI».

BuiGepute 1) HauGosee o6myio ¢OpPMYJHPOBKY,
2) ¢opMyaHPOBKH, HMelOlIHe HaHOOJbllee 3HAUEHHE B
¢u3HKe, XUMHH, GHOJIOTHH, TEXHHKE.

199. Ha puc. 4 uso6paxeH NPOEKT BEYHOrO JBHra-
tensi. CTeHKH cocyAa I mpOMyCKAaIOT TOJBKO JIETKHE MO-
JeKyJab Bo3gyxa (Boxo-
pol, rejqufi) H He mpomyc-
KaitoT -Taxenne. Co Bpeme-
HeM B cocyle I pnaBieHHe
NOBLIIIAeTCH, W NOpIIeHb 2
noxuHumaercs BBepx. Kor-
Ja OH HaXHMaeT Ha KHOI-
Ky 3, OTKphIBaeTcs KpaH 4,
ra3 BHIXOJIHT H3 CHCTEMH,
NOpLIeHb ONMyCKaeTCsl BHH3,
KPaH 3aKpHIBaeTcs, M Bce
NoBTOpsieTcsl CHoBa. Byxer /iu ycrpoiicTBo paGoTaTh?

200. IToueMy pasMepHOCTH ra3oBOi NOCTOSIHHOH R,
tensoeMKocTH C M SHTPONHH S OXHH H Te XKeP

201. IlpuBenuTe BCe BO3MOXKHHE OGBACHEHHA NpH-
YHHBI POCTA SHTPONUH NPH INOBLIIIEHHH TeMIEpaTyphL

Puc. 4
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202. IMouemy npu npubamxenun xk 0 K sHTpomun
BelecTs cTpemsarcs K 0?

203. Ilpepsoxutre <cnoco6 BHIYHCJAEHHS IHTPOMHH
kpHucraaiauyeckoro NO npu rteMmnepaTtype aGCOJIOTHOrO
Hyss. Beuncaure sutponxio S°no nmpu 0 K. .

204. Ilpn npubnuKeHHH TeMmepaTypel K abCONIOTHO-
My HYJI0 H3MEHEHHE 3HTPONHH B peaKkUHUH OOBLIYHO INpPH-
Gauxaercs K Hyao. OnHaKO. HMelTCs HCKJIIOUeHHS M3
3TOrO NMpaBHJIa, HaNpHMep:

Crpadm-r + l/2 Ogx=COgx,
/2 Ogx+ /2 Nox=NOkx,
COsx+Cx=2 COx.
Ias stax peakuusi naxe npu 0 K AS=40. ITouemy? )
205. TlpenackaxkuTe 3HaK H3MEHEHHS 3SHTPONHH B

CJHeNYyIOLIUX peaKIHusaAX H NMPOBEPbTE INpeACKa3daHHsa pac-
yeTaMHu:

CaOk+COg=CaCOsy,
4 Fex+3 Oor=2 Fe;0z,
N2O4r=2NOpr,
2 H2Or= 2 H2r+02n
NH3F+HC11~= NH4CIK,
CaOx+H;0r=Ca (OH) o,
CaOx+H20w=Ca (OH) 2x,
CaOx+H0x=Ca%tpp+2 OHp.p,
Al,03¢+3 SO3r=Al3 (SOy) 3.
206. ITpenckaxkuTe 3HAK H3MEHEHHs 3HTDPONUH B pe-
aKIHH:
NH4HCO;4,=NHs;+ COsr+ H3Or.

[ToueMy BemecTBo YCTORYHBO NpPH CTaHAApPTHEIX YCJO-
Busix? [loueMy Jaxke NpH TNOBHIIEHHH TeMIEPaTypH
CKOPOCTb Pas3/IOXKEHHS He CJAHIIKOM BeJHKa?

207. Y KOTOpOro M3 BeLIeCTB: 3TaHA, 3THJIEHA HJIH
alleTHJIeHa NPH ONMHAaKOBHX T W P M OJMHAKOBHIX arpe-
TaTHBIX COCTOSIHHAX GOJblile SHTPOMHUS?

208. Kak u3MeHseTCs SHTPONMs DE3HHH IIPH ee pa-
CTSI2KEHUH P
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209. Pocr " naBiennst (mpu OOGHIYHO# TeMmepaType)
BBI3BIBAE€T CHJIBHOE YyMEHbIIEHHEe TeNJOeMKOCTH BOJHI.
Kax 310 06bsiCHUTDL? '

210. YeMm O0GBACHHTb CaMOIPOU3BOJBLHOE MNPOXOXKIE-
HHe peaKUH# C morJoumeHueM TemnotTe (AH>0)?

211. HazoBute' ¢akTopbl, NO3BOJSIOIIHE CMeIlaThb
paBHOBeCHe, Hé H3MeHssl KOHCTAHTH DPaBHOBECHS.

212. HazoBure ¢akTopbl, CMeIalOlIHe paBHOBECHE
H H3MEHSIOLINEe KOHCTAHTY PaBHOBECHS.

213. Ins oueHb MHOTHX Peakluii INPH HEBHICOKHX
temneparypax AH n AU Giuskn no 3HaueHHSIM CBOMX
BestnunH. [Touemy?

214. Tlpuauun Jle Ularenbe wmHoOrma dopMynupyer-
csi tak: «Ecnm Ha cucreMy, HaxoAsulylocs B PaBHOBe-
CHH, TPOM3BOAMTCS BHeIIHee BO3IefiCTBHe, TO PaBHOBe-
CHe CMellaeTcss B CTOPOHY TOA M3 IBYX NPOTHBONOJOX-
HBIX peakuufi, Kotopas ocjaabisieT IaHHOe BO3AeHCT-
Bue». Kakoe cnoBo B naHHO# (OPMYJHDOBKE JHHIHee?
YkaxuTe YCJOBHSI, KOTOPble NOJIXKHHE 00S3aTeJbHO Ha-
xomutbest B opmynupoBke. ITocrapafitech npemnoXHTh
HauboJsiee KPATKYIO0 ‘H TOYHYIO (HOPMYJHPOBKY NPHHIIH-
na.

215. UsBecTtHo, uTo corsacHo mpunuuny Jle Illa-
TeJqbe BIMSHHE H3MEHEHHS TeMINepaTyps Ha paBHOBe-
CHe ompenessieTCsl 3HAKOM H- BeJHUUHOH TemaoBoro 3o-
¢exra nponecca. Ilouemy BiUSHHE TeMnepaTyphl o6yc-
JIOBJIEHO 3HTaJbIHefl mpomecca, a He SHTPONHAHHIM uJe-
HoM TAS, Bexb NOBBHILIEHHE TEMNEPaTypH  COOTBETCT-
BYeT Kak POCTy camoro ujeHa TAS, Tak m B GOJbIIHH-
CTBe CJyyaeB POCTY SHTPONUU PacCMaTpPHBaeMOHi CHCTe-
MBI.

216. BoluucauTe KOHCTAHTH DaBHOBECHS, OTBeYao-
mHe CJIeAyIOLIHM 3HAYeHHSM H3MEHEHHs H306apHO-H30-
TepMuyeckoro moreHumana: AG°=—1000, —100, —10,
—1, 0, +1, 410, 4100, +1000 (xxkan/MoabL HJIH
'KI[)K/MOJII:) Kax BH cuuTaere, KakoBH mpenessl o6Ha-
PYXEHHS MDPOXOMNIEHHS PeaKUHH COBPEMEHHHIMH MeTo-
namu?

217. Tlonbaysace dopmysnoit AG°=AH°—TAS® u
cuntas, 4T0 AG°=—RTIn K u K=Pnu,o, Boiuucaure AH
u AS mpomecca HcmapeHHs Bonbl. Bce uHc/OBHE paH-
Hble BaM U3BECTHHI.

218. Temnepatypa 0°C oTBeuaeT paBHOBECHIO MeXAy
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JbJOM U BOJOH, HACHIIEHHOH BO3JAyXOM IIPH AAaBJEHUH
1 arm (101 324 ITa). Ilpm ynaneHHH M3 BOABI PacCTBO-
PEHHOro BO3AyXa M NPH INOHHXKEHHH JaBJEHHS JO
4,5 mm pr. cr (598,5 Ila) Temmepatypa paBHOBECHS
MeXJy JbIOM M Boo# nosbimaercs Ha 0,0076° C. Mox-
HO JIX Ha OCHOBAHHHM 3THX MAaHHBIX NpelcKa3aThb 3HAK
TEMI0BOTO 3(¢eKTa B3aMMOJEHCTBHS MOJIEKYyJ BO3AyXa
C BOJOH?

219. Tpoiinas Touka #oaa Haxoaurcss npu +116°C
1 P;,=90 MM pr. ct. (11 970 Ila). Kak mosyuuthb
KHIKHH #OA?P _

220. Kak BnHsieT M3MEHEHHEe [aBJEeHHS Ha pPaBHOBe-
CHe B CJEAYIOUIUX CHCTeMaXx:

l) H2r, 021‘—-H2Or;

2) Hgap, Cly—HCly;

3) NH3r“'H2r, N2r;

4) HCly, Oz—H;3Or, Clgr;

5) F'62031.<, Hor—Fesx, HQOI‘;

6) CHip, Ogr—COgr, HyOr;

7) CH4p, HQSrj_'CS2I‘, 'H2r;

8) CHy, .H2Ql‘—‘co2r, Hor;

9) CaCO3x—CaOx, COqr;

10) HyO0x—H;Or;

11) H2OK'_H2QH(-

221. OGBIYHBIZ BOJOPOZL COCTOMT M3 3 yacTeil opTo-
Bojopoja M | uyacTH napaBomopoja (NMPH KOMHAaTHOMR

tTeMnepatype). JHTaabnusi npespamenus (nmpu 0 K)
cocTaBJsieT

0-Ho=n-H,, AH= —0,337 kxaa/monp (1,41 xIx/Mounb).

Kak m3MeHsieTcs cocTaB BOAOPOJA MPH H3MEHEHHH TeM-
nepaTyphl?

222, Huxe mnmoxa3aHO HanpaBJieHHe CMelleHHs paB-
HOBEeCHsl NIpH H3MeHeHMH TeMnepaTypel. Ilpenckaxure
3HaK ‘TemnoBoro 3ddexra M 3HAK H3MEHEHHS JHTAJb-
THH AJ151 KaXKJAOH peakLHuH:

4
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T
1) H,,, O HyOy;

T'yl.
2) HCl—Hy, Clyy;
T
- yM
3) Hzr’ NSr_" Nle;
Ty’
4) CaCO,, +Ca0,, CO,;

T
5) H,0,< H,,, Oy,

[penyioxuTe HECKOJbKO aHAJOTHYHBIX NPHMEPOB.
223. PaBHoBecHe

HDO+H;S=HDS+4-H20

cMelaeTcs BNPaBO NPH NOBHUIEHHH TeMmnepaTyph. Kak
HCIIOMB30BATh PEakUHio sl oboraiieHdss OOHIYHOH BO-
Abl TSIXKEJOH?

224. Ha HeKOTOpHX CTaphX 3aBOJax M0 NPOH3BOA-
CTBY aMMHaKa,. a30THOH KHCJOTH H a30THHX YRoGpe-
HHH MOXHO HabJaiofaTh, XaK H3 TPYO B arMocdepy Bhl-
GpacbiBaeTcsi ras xejroro usera. OObsiCHHTe NPUUHHY
Pa3JHYHON- HHTEHCHBHOCTH €ro OKPacKH B 3aBHCHMOCTH
OT BpeMeHH rofa (J1eTo W 3uMa). '

225. IIpy NOBHILIEHHH TeMIepaType 00beM rasa BO3-
pacraer. Kak H3MeHseTcsi TeMmIepaTypa rasa npH yBe-
JH4YeHHH ero obbeMmar

226. [IpuseauTe NMpHMEpHl MPOIECCOB, KOTOpbie MpoO-
TeKaloT CaMONpPOH3BOJIbHO, HO 0e3 BHAUMOIO H3MeHe-
HHA TeMmneparypsl, T. e. 0e3 MOINVIOLIEHHS HJH BbIIEJe-
HHSl TeIJIOTHI.

227. Peaxnus

3 SiCl4m+2 A1203K=3 Si02K+4 AlClaK,m

MPOXOAUT HACTOJbKO 3HEPrHYHO, YTO XJOPHA KPEMHHS
3akunaer. Kak 3170 06bACHHTD?

228, [Ipn nNOBLILIEHHH TeMIEpaTypsl JJIHHA METal-
JIMYECKOTO CTepXHs yBequuHBaercsi. Kak u3MenHTCSA
TeMIepaTypa MeTaja TIPH €ro CxaTuH (HampuMep, npa
ymape)? Kax H3MEHHTCS €ro SHTPONHS?

229. [Ipu NOBHIIEHHH TEMIepaTypel JJIMHA pe3H-
HOBOH MOJIOCKH yMmeHbliaeTcs. Kak H3MeHHTCS Temmepa-
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Typa Pe3HHOBOH NOJOCKH NpH ee pacTsxkeHun? Kak H3-
MeHseTCsl SHTPONHS INOJHMEPHOro MarepHasa IOpH pa-
CTSI2KEHHUH?

230. Ilpu OKHCJIEHHH YIJIepofia KHCJIOpPoJoM obpa-
syloress CO, CO; u Cy03 (cnenwr). Kakue ycioBusi Gy-
IyT crnocobGeTBoBaTh yBeanueHHio Beixoga CO, COp uau
Cy03?

231. [aBneHne napoB 6poMa U #ofa B NPHCYTCTBHH
HHAN( pepeHTHEIX ra3oB (HampuMep, a30T, apNOH) BHILE,
yeM npu TOi ke TeMmepatype 6e3 HuX. Ilouemy?

232, KoHcTaHTa paBHOBECHS peaKUHH OGPa30BaHUSA
aMMHaka M3 NpPOCTHIX BellleCTB MOXeT ObITh HanHcaHa
Pa3NHYHBIMH cloco6aMH B 3aBUCHMOCTH OT Ko3¢dHIu-
€HTOB ypaBHEHHS:

1) 3H2+N2=2NH3,

2) Ha+'/s No=2/3 NH;,

3) 3/sHz+4'/2N=NHs.

Bynyt snu 4uc/leHHO pa3/HYaTbCS KOHCTAHTH pPaBHOBe-
cust (T=mocr.)? Ecnam O6ynyT, BEIBEIHTe MaTeMaTHue-
CKHE COOTHOIUIEHHS MeXJy HHMH.

233. Kak ornnyamTcs MexAy co60# KOHCTAaHTH paB-
HOBECHSl [peakLUHH [THCCOLHAlMM BOAB B 3aBHCHMOCTH
oT crnocoba HanHCaHHS ypaBHEHHH:

2 H20p=2H2r+o2p Kl)
HyOr=Har+1/2 Ogr K.

234, Kakue BaM HyXHH JaHHHE [Jsi pacueTa KOH-
CTaHTbl PaBHOBECHS MpoLecca HOHHU3AIMH?

M=M+t+e.

235. BbIUHC/IHTE KOHCTAHTY . PABHOBECHSI  peaKUHH

(298 K)
4H=He,

BOCIOJIb30BABIIHCh JHTPONUSIMH M MaccaMu aTtomMoB H
u He (ta6a. 11) u nomus, yro 1 a. e. M.=9,3-10% 3B
u 1 3B=1,602-10-19 OIx.

236. Hanumure KOHCTaHTH [paBHOBecHsi o6pa3oBa-
HHSL M3 MPOCTHIX BeUIeCTB MXHAKOH M ra3oo6pasHoOii BO-

IHL.
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Ta6auma 11

Artom m, a.e. M. S;Qa' KaJ1/Mosb-K
H , 27,40 1,00783
He 30,13 4,00260

237. HanuwHuTe BbIPaXKeHHe KOHCTAHTH |PaBHOBECHS
B CJEAYIOLIHX CHCTEMAX:

1) CaOy, COyr—CaCOsy;

2) Fey, COxr—Feg0sx, COr;

3) FeyOsk, COr—Fe304x, COgr;
4)' FexOgy, ng—Fem, H2Op;

5) HyOx—H20x;

6) NH4HCO3K—NH3, COzp, Hgop;
7) Canmas_crpacbwr-

238. Tlpensioxure Bce BO3MOXKHbIE OO0DBSCHEHHs, IO-
4eMy KOHIEHTpallhs BeLIeCTBA B KPHUCTAJJIHUYECKOM HJIH
JKHJIKOM. COCTOSIHHAIX HE BXOJHMT B BblpaKeHHe KOHCTaH-
Tbl PaBHOBeCHS?

'239. BoccraHOBJIEHHE OKCHJA 2KeJje3a OKCHIOM VI-
Jepoja B JIOMEHHOH MNeYH NPOXOAHUT MO YpPaBHEHHIO pe-
aKIHH

Fe203K+3C'Op="2Fem+3CO2P.
T'a3, BHIXOAAIIHI H3 JOMHBI, COJep-
KHUT 3HAYHUTEJbHBIC KOJIHYeCTBa

H, 0, HEHCI0Jb30BaHHOTO OKCHAA yTJe-
pozna. IIpensoxure  cnocoGhl

Har
YMEHbIICHHST COMepXKaHHUS OKCHIA
yriepoia B BHXOASUIMX rasax H
cnoco6bl €ro KajbHeHIIero HCHoJb-
Fes04, Fe,
30BaHHUA.

240." B onHON W3 KHHT DaBHO-
Puc. 5 BeCHe

FesOuxt-4 Hon=3 Fey+-4 H,0,

H300paxeHo cxeMoii (puc. 5). B uem HeroumocTb (me-
[PaBHJIbHOCTb) AAHHOH CXEMHI?
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241. Hafagute 3aBUCHUMOCTb MeXJY KOHCTaHTaMH
paBHOBeCHS CJEAYIOLINX peaKLHil:

1) Fe3Oux+Har=3 FeOx+ HyOr K,
2) 3FeOx+3 Hoyr=3 Fex+3 HyOr Ko,
3) FesOu+t4 Hor=3 Fex+4 H,Or ‘ K,
4) 3 FeyOsx+Hor=2 FesOuxt-HzOr | Ka,
5) Fe2031<+H2p=2 FeOK+H20r Ks,
6) FegOsx+3 Hor=2 Fe+3 H,0. Ks. N

242, CMecb KapGOHATAa KaJbUUs M YIS HaXOLHTCH
B 3akphiToM~ cocyne mpu 1000 K. KakoB cocras raso-
Boii cmecu? Ilpennoxure cmoco6 €ro pacuera M pac-
CYHTaAMNTE. -

243. Ecau npomyckaTbh BO3AyX Hajl Harperoil Menblo,
MOXHO IIOJY4YHTb He YHCTHIH a3or. Kuciaopox norJouia-
eTcsl 0 peaklHy

2 Cux—l-.’/z O2r= CUZOK.

Ilas aTolt peakuuu
AG°=3985-+15,6 T (xkam, aT).

BBlYHCINTE COREp:KAHHE KHCJAOPOAA B BBIXOASAILEM ra-
3e npu 500 u 600°C. YkakuTe ONTHMAaJbHBE YCJIOBHS
NOJyYeHHs] a30Ta C MHHHMAJbHBIM COLEPXKaHHEM KHCJIO-
poza.

244. BblyucauTe. paBHOBECHblE MNaplHaJbHEE JaBJe-
Huss COp, u CO, xotopre o6pasyiorcs npu 1000 K nan
cMecbl0 KapOOHaTa KaJbllusg H YIS B 3aKPHTOM COCY-
ne, ecan npu 1000 K (atm)

CaCO31(=CaO}(+CO2I‘) K=0,039,
Cl(+ C02r=2'COp, K= 1,9.
245. JInsi BbIYMCIEHHS KOHCTAaHTH DPaBHOBECHS, Ha-

npuMep
How+1/; Oyr=H,0r,

HeOOXOJHMO 3HaTb KOHUEHTpAalHMH YYAaCTHHUKOB PpeaKLuH.
B kakux c/ayyasix AOCTAaTOYHO H3MEPHTb KOHUEHTPALLUIO
TOJIbKO OJHOr0, ABYX HJIH BCeX BeLIeCTB B PaBHOBECHOIH
cucreme?

246. nsi u3yueHHs DaABHOBECHH NpPH BBICOKHX TeM-
nepaTypax MHOrJAa IOJb3YIOTCA TaK HA3bIBAEMHIM METO-
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IOM 3aKaJIKH, KOTOpHI#l 3aKJ/4aercs B TOM, 4TO paB-
HOBECHYIO ra3oBylo cMech, Hanpumep, Hy, O 1 H.O ans
paBHOBECHUS

HyOp=Hy+1,0,, AH=57,8 kxan (241,8 kIlx),

HaXONAILIYIOCS INPH BBICOKOH TeMmmepaTtype, OLICTPO
OXJIaXJalT N0 TeMIlepaTypsl, NPH KOTOPOH peaklus He
IPOXOAHT, XHMHYECKHM IyTeM HCCJAEeAyIOT COCTaB rasa
H TOJIyYeHHbIe KOHLEHTPalUMH MOACTaBJSIOT B BHIpaxe-
HHE KOHCTAaHTH paBHOBecHs. DoJbllle uJaH MeHblue Oy-
JleT BBIYHCJEHHAsi KOHCTAaHTa PaBHOBECHS IO CPaBHEHHIO
C JelicTBHTEJbHOH INPH BLICOKOH TeMIepaType?
247. BoipasuTe KOHCTAHTY DaBHOBECHS PeaKIHH

COyr+Cx=2CO; (1)
Yyepe3 KOHCTAHTH PaBHOBECHsS peaKLHuH

Cx+ O2gr=COpq, (2)

2 COr+O2r=2 COq. (3)

248. Bripasute KOHCTaHTY PaBHOBECHS peakKIHUH

- 2H2ri+0gr=2H,0, (1)
yepe3 KOHCTAHTH PaBHOBECHS peakIHi

2C0gr=2COp+Opr, (2)

COr+Hz0r= COg+ Hr. (3)

249, Bripa3uTe H3MeHeHHe H300apHOro MNOTeHIHAaJa
‘peaxIHu

2Hor + Ogr=2H0; (1)

yepes H3MeHeHHs M306apHBIX MOTEHIHANOB peakiHi
2C02r=2C0;+Oor, 2
Cor +:H20r= Co2r+ H2r- (3)

250. Bripa3uTe KOHCTAHTy [PAaBHOBECHS, W3MeHEHHe
n306apHOro0 NOTeHLHasa, H3MEHeHHe SHTaJbIHUU H 3H-
TPOINHH peaklHu

COg+Cy+2CO; K,, AHy, AS,, AG,
yepe3 Te Ke XapaKTePHCTHKH PeaKIHil
Cx+ O0or=COqr K, AH,, AS,, AGQ;
2COp+4 O2p=2CO0q; Ks, AHj, AS3, AG;.
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251. JlokaxuTe, YyTO0 C H3MEHEHHSIMH H306apHOTO
NOTEHIHAaJa U SHTPOMHH ¢(OPMAJBHO MOXKHO MOCTYNaTh,
KaK C H3MEHEHHSIMH SHTAJbIIMM NPH BCEX BHIAAX pac-
yeToB no 3akony ['ecca.

252. TennoBo#t 3PeKT peakUUH

1/3Ng+3/sHo=NHj;

pasen 11,1 kxaa npu 20°C, 12,7 kxan — mpu 500°C
u 13,2 xkan — mnpu 700°C. IToueMy mpH IOBHILEHHH
TEMIEpPATYPHl TENJN0BOH 3¢ deKkT Bo3pacTaer? _

253. Ilpn KOMHaTHOH TeMmmepaType OJIOBO MOXET
CyLIeCTBOBATb B [MIByX MOAH(HKAUUSIX: Cepoe OJIOBO H
6esoe 0J10BO. TepMOIHHAMHUYECKHE XapaKTeDUCTHKH MO-
audUKanuil gaHel B TabJa. 12.

Ta6auma 12

Onoso A H;dp.'xa.n/ MONb s;%. KaJ1/MONb-Tpaf
Sneexnoe 0 12,32
Sncapoe —500 10,55

Kakoe 0/10BO TepMOAMHAMHYECKH YCTOHYHBO NPH CTaH-
IapTHOH TeMmepaType?

254. PacTtBopuMOCTb AHOKCHAA yriepoia B BOJe npu
0°C cocrasasier 7,99-10—2 Moab/n npu Pgo,=1 aTMm.
Briyncaute w3o6apHblii norenuuan pacrsopenus CO; B
H;O u cpenafite BHIBOA O HampaBJeHHH CaMOIPOH3-
BOJIbHOrO INpolecca NMPH CTAHAAPTHHIX YCJOBHSX.

255. Kak OOGBSCHHTb, UYTO TepMHUecKas yCTOHUYH-
BOoCTb MoJekyJasl HD Goabue, yeM Hy u Do.

256. Ilpu cTanpapTHHIX yCJOBHSAX mpolecc

Hor+1/202r=H0x AG°<O0

camonpou3BoJieH. Bo3MoxkeH JiH 3TOT mpouecc NpH MO-
CTOSHHBIX TeMIlepaType U AaBJIeHHH?

257. Bocnosib30BaBIINCh  3HAYEHUSMH [OBYX KOH-
CTaHT INpH JABYX TeMIepaTypax H COCTaBHB CHCTEMY
JBYX ypaBHEHHH

—RTl In KI'—"-—(AH—"TlAS

—RT In K;=AH=T:AS,
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MOXXHO NOJYYHTb YPaBHEHHE

mdo o 8L L)
K]_ . R T2 Tl

YKaxute Bce YCJOBHS, KOrJa 'MOXHO I0Jb30BaTbCs
STUM ypaBHEHHEM [Js ONpEHeJNeHHs 'H3MEHEHHS OJH-
TaJbIHH 1O H3BECTHHIM 3HAUYEHHSM KOHCTAHT PaBHOBe-
CHSl TIPH Pas3IUYHBIX TEMIEpaTypax.

258. IIpu 900 K kKoHCTaHTa pPaBHOBECHS peaKIUH

2502: 4 09r=2SO03;
npubanautenbHo pasHa 10. HpeunonomnM, 4YTO MPHro-
TOBJIEHB Ta30BBIE CMECH CJEAYIOIIUX COCTaBOB (aTM)z
a) 2 Moab SO3+2 moap SOz+1 moap Og;
6) 1 moab SO3+0,5 moab SOg+-1/3 moub O;
B) 2 Moab SOz+ 1 mMoab SOs+2/5s Mosb Os.

IIpenckaxure, B KaKOM HampaBJeHHH OyIeT cMelleHO

paBHOBecHe. .
259. ITouemy, uyem OoJblre TenaoBoi 3pdeKT peax-
LMY, TeM CHJbHEe CKa3blBaeTcsi H3MEHEeHHe TeMIlepary-
“pbl_ Ha paBHOBeCHE M KOHCTaH-

9K gk . Ty DaBHOBECHSI?

, 260. Ha pwuc. 6, a u 6 npu-
,_ BelleHbl 3aBHCHMOCTH KOHCTaH-
TH DaBHOBeCHI OT TeMmepa-
Typel [1OByX peakuuii. Kakas
d i 5. Ur peakums mporekaer c Bhiede-
. - HHEM TeIIOTH, KaKas C IOIJIO-

Puc. 6 LIeHHEeM?

261. KoHcraHTa paBHOBecHs
peakuuu (KKaJ, aTM)

2Clr+2H,0,=4HCl;+ O
3aBHCHT OT TEMIEPAaTypH CIeLYIOUMM 06pa3oM:

Ig K= —6010/T+5,41.

Kakos 3nak AH srto#t peakuun? Bwiunciaure AH°, AS°
H AG°s 1151 9TOH peaKUHH.

262, JlafiTe ompejeJieHHe IOHSTHS «CMellleHHe PpaB-
HOBECHS».

54



263. B KakKyio CTOPOHY CMECTHTCSI paBHOBeCHe pe-
aKIHH

COCIQFZ COr+C12r

NpH BBEJEHHH B PaBHOBECHYI0 CHCTEMY HHEPTHOrO rasa
a) npu V=mocr.; 6) mpH p=To0CT.?

264. Tunpar CaCly-6H,O npu 293 K mmeer naBie-
Hue napa Boawl 2,5 MM pT. ctr. Ilpu Toil Ke Temmepa-
Type HaBJeHHe Iapa BOAB HaJ HAaCHIUEHHBIM pacTBO-
poM cocTaBiasieT 7,5 MM pT. CT. IIpu Kakux ycnoanax
COJIb HAUHHAET PacCHJbIBaThCs?

265. [IpenonaBartesb 3afaj CTyAeHTYy BOIpoOc: B Ka-
KYI0 CTOPOHY CMelllaeTcss paBHOBeCHe B CHCTeMax

Nor, Ogr — NOy;
Clgr, HoOr — HCly, Ogry
COClgr — COy, Clyr

npH no06aBJeHHH B PABHOBECHYIO CHCTeMY HHEDPTHOrO
ra3a? Kakue ycioBHA cCJelyeT yKas3aTb, lIT06bI OTBETHTb
Ha Bomnpoc?

266. IToueMy W Kaxk MOXHO NOJYYHTb CO€JHHEHHS,
TepMOJHHAMHYecKH HeycToHuuBHe? [IpuBeauTe BO3MOXK-
HO GoJbliee YHCIO OOBsSCHEHHH, CIOCOGOB MOJNYyUEHHS H
HECKOJIbKO IIPHMEPOB.

267. IIpuBefuTe Bce BO3MOXKHBIE NPUYHUHEI CaMOINpO-
M3BOJIBHOTO pacTeKaHUs KHIAKOCTeH TI0 NOBEPXHOCTH
TeJ. B ueM NpHYMHBI Pa3JMYHOrO MOBENEHHs  KHJIKO-
“crei?

268. YkaxuTe yCJIOBHS, IpPH KOTOPHIX CNPaBeIJHBbHI
¢opmyabl, Bhipaxamouye npasuigo ¢a3 I'm66ca:

C=K—®+n;

C=K—D+2;
rie C — uwucyao crenedeil cBob6oasl; K — YHCIO KOMIIO-
HeHTOB; @ — uucjao ¢as; n — yuca0 (PakTopoB, KOTO-

pble MOXKHO H3MEHSTb.
269. BoiuncauTe 4HCHO cTemeHed cBOOOJABI B CHCTe-
Me, 06pa30BaHHON XUMHUYECKOH peakuyen

Th](+ 2caO}(= Th02}(+ 2ca}(

(Bce yuaCTHHKHM peakLUHH — YHCThle KPHCTAJJIHYecKHe
BEILeCTBA), €CJH peaklyus ApPoTeKaeT: a) B XHMHYECKOM
peakrope, 6) B raJbBaHHYECKOM 3JIEMEHTe.
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. 270. Onmpepesiute MAaKCHUMaJbHO BO3MOXKHOE YHCJO
TPOMHEIX TOYEK MAJS CHCTEeM, COCTOSIMX H3: a) MABYX
KPHCTAJ/UIHYeCKHX (a3, XHUAKOCTH, rasa, 6) NATH KpH-
CTaJTHYecKHX (a3, XKHUAKOCTH, rasa.

271. Onpegenure yuciao ¢a3, YHCJIO KOMIIOHEHTOB H
YHCJO cTeneHed cBoOombl MJs1 CHCTeM, 0Opa30BaHHBIX
'PEAKIHSIMHU:

1) ZnOg, Cx — Zng, COy;

2) ZnOg, Cx — Zng, COrp;

3) ZnOg, COr—Zn,, COqr;

4) ZnOy, COr — Zng, COgyy;

5) Iopx — Iop

6) Har, Ogr == H3Or;

7) Na2C03R, CO2]‘, HzOp —_— NaHC'Oax;
8) CuSO,-5H30x — CuSOy4, H:0:.

272. On0BO MMeeT TPH KPHCTaJNJIHYeCKHe MOAH(HKa-
mHH. Kak HX MOXHO NOJyYHTh (MeXaHHYeckoe pasje-
JleHHe, 06paboTKa PasJMUHBIMH peakTHBaMH, H3MEHeHHe
TeMnepaTyphl H AAaBJEHHS H T. IL.)?

273. B npouecce pocTa KpHCTaJJa BhlAeNseTcs Te-
jgota. YUro Temjee — pacTyuHuit KPHCTaJI HJH OKpY-
JKaIOLIMI ‘er0 pacTBop?

274. Hapx noBepxHOCTbI0 3eMJH IJBIBYT o6Jsaka. Bo-
IsTHOH nap moaHuMaetcs KBepxy. IToueMmy mnas 3anogne-
HHSl BO3AYLIHOTO LIapa HeJb3sl MOJb30BaThCS BOASHRIM
napoM (a TOJbKO HarpeThiM BO3AYXOM, BOZOPOLOM
HJIH TesiieM) P

275. M3BecTHO, 4TO aMMHAK H XJIOPOBOJAOPOA upe3-
BHIYAfHO XOpOIIO pacTBOpsiloTcs B Boje. Ilouemy 3TH
pacTBOpPHl OYeHb CHJBHO NaxHYT aMMHAKOM HJH XJO-
POBOAOPOIOM?

276. B tpu cocyaa Hanuta Boja. IlepBmit cocyn
OTKDHIT, BTOPOH TIePMETHYECKH 3aKDHIT, M HANOJIOBHHY
3a0JHEH BOJOM, TPETHH COCYA INOJHOCTbIO 3aJHT BO-
go#i u repMmeruuen. IIpencrasbre cebe, 4TO NMPOBOAUTCH
HanpeBaHHe BCEX COCYHOB .OT KOMHATHOH TeMIepaTypH
oo, ckaxeMm, +130°C. Hapucyiite rpaduku H3MeHEHHS
TeMnepaTypbl BOJAbLI B KaXIQM H3 COCYIOB B yKa3aHHOM
HHTepBase Temnepartyp. ONHLIMTE pa3NHyHsA B mpolec-
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€aX HarpeBaHHSl XHAKOCTH M OOBSICHHTE HX IPHYHHHL

277. Tlpn cxkuranuu 1 moap raoko3sl CgHipOs 1O
razoo6pasubix CO; u HyO Bogensercs 67,3 Kkada
(281,8 kHx). Hanuumure TEPMOXHMHYECKOE  ypaBHe-
HHe peakuuu (B ypaBHEeHHe BXOMHMT TENJOBOH 3(hdexT).
UeMy paBHO H3MEHEHHE SHTAJbIHH [PH CrOpaHHY
1 mosb rawoko3b? Hanumurte ypaBHeHHE DPeakIUH CIO-
co6oM, NDHHATEIM B TepMOAMHaMHuKe. BocnoJbsobas-
mHch AH%gp nuokcupa yraepoma (—94,1 kkaji/Mousib)
u Boaw (—68,3 kxana/moab), Bwuncaute AH°6p TJIIO-
KO3HI.

278. CchopMmynupyiiTe NmpaBHJIO pacyeTa SHTAJbIHH
peakluH N0 H3BECTHHIM 3SHTANbNHAM 06pa3oBaHHs BCeX
YYaCTHHKOB PEeaKUHH HJIH [0 SHTAJbINHSIM HX CrOpaHHUS.

279.-B xaxkoM cJaydae SHTAJbIHS peaKUHH PacCuH-
THIBAeTCSl C MeHbllUell IOrpelIHOCTbI0 — KOrjJa MOJb-
3YIOTCSl SHTAJbIHUAMH 00pa30BaHUS HJIH 3HTAJbIHSIMH
cropanus (DOrPelIHOCTh TeX W JAPYrux —+5%)?

280. Korna uaMeHeHue »sHTajdbnuu AH MoXer ciy-
XXHTb KDHTEPHEM CcaMONpOH3BOJbHOrO mpouecca? Kakoit
3HaK HMeeT AH B 3TOM cayyae?

281. IlpeackaxkuTe, Kakasi U3 peaKUHil CONPOBOXKAA-
eTcsi BblieJeHHeM O6osblIero KOJHYeCTBA TEMJIOTH H
06 bACHUTE TOUEMY?

Het+O=He+0Ot,
Het4N=He+N+.
282. Kakoii u3 nmpoueccoB 6oJjiee BEPOSITEH:
‘ H4-Cl=H+4ClI-,
H+Cl=H-+CI+.
Kaxkne paHHBIE HYXHBI JJI OTBETA Ha 3TOT Bonpoc'-’

283. Kakasi peakuusi COmpoBOXKAaeTcsi GOJbLUIMM H3-
MEHEHHEM 3HTaJIbIIHHU: ,

O+H,—OH+H

‘HJIH
H+0,=0H+0.

B xakoM HanpaBJleHHH NDPOTEKAIOT 3TH .PeaKUHH?
284. CkaxuTe, Kakue CBSI3H pa3phiBaloTcs H o6pa-
3yIOTCl B cjaelylolux peakuusix. Ilomymaiite, Kkakue
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CBSI3H MMEIOT GOJIbLIHE SHEPrHH CBsi3ell, H 10 3THM [aH-
HBIM TpeJCKa’KHTe 3HAK H3MEHEHHs SHTaJbIHH B pe-
aKUHAX

2H20r=2H2r+02r1
2COp=COa+ C,
NHsr+HCl,=NH,Cl,,
NH4NO3K= N2Or+2H20rr
C2H50Hr= C2H4P+H2Or'

Ilpenckaxkute BJIMsSHHE TeMIepaTypol Ha pPaBHOBECHS
3THX peaKUui. KakoB 3HaK M3MEHEHHS JHTPONHH B 3THX
peakuusx? CpaBHHMTe BallM OTBeTH C pe3yJbTaTaMi
BBIUHCJIEHUH 10 CIIPABOYHBIM JAaHHBIM.

285. 3Has 3HTAJbIHIO HEHTPaU3alUHH CHJIBHBIX KHC-
JIOT U OCHOBaHHH

H+P' D+ OH_D - P’=‘H2Om AHonei/i'rp = —13,34 KKaJ
(—55,85 k1 x)

U 3HTaJjbIHUI0 00pa3oBaHus

M eary JKHIKOA BOIABI M3 NMPOCTHIX
/ BelleCTB
AHs H,, + 1/2002:‘ =
ME'+2r, +2¢ ( =H,0, AHe. 1o, =
\ = — 68,30 KKal
AH, (— 285,96 x]Ix)
Mr +2fF M 1npexanoJarasi, 4ToO 3H-
TaJbIus o6pasoBaHus
8Hs yona sBojopoxa H+ B BOi-
4H, HOM pacTBOpe paBHa HyJIO
Mr+ e YsHor=H*p.p, AH 6p.
‘ Hp p=0 xkaa (0 kIx),
» 4H, Onpee/HTe SHTAJbINIO 06-
Mlar pa3oBaHUS HOHA THAPOKCH-
Jla U3 MPOCTHIX BEILeCTB.
AH 286. DHTa/JbBNHH peak-
! UHH MexAy KpHcTaJuuyec-
M2k KHMM BelleCTBAMH 3HAUH-
TeJbHO MEHbIIE 3aBHCAT
Puc. 7 OT TeMmepaTypsl MO CpaB-
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HEHHIO C SHTAJbIIHAMH peakUui MexX1y rasoo6pasHbIMi
BemecTsaMu. OOBbICHHTE MOUeMy?

287. Ha puc. 7 noxkasaH SHTaJbIUHHBIH LIHMKJI B CH-
CTeMe TaJIOTEHHJO0B 3JEMEeHTOB IJIaBHOH  MOATPyNNH
IT rpynnel. Hasosute sutanenuun AH:, AHs, AHs, AH,,
AHs, AHg. OGcynnte BeJMYHHB BCeX 3HTAJbIHH B pas-
JIMYHBIX PSIlaX COeXUHEHHH

M=Be, Mg, Ca, Sr, Ba, Ra

I'=F, Cl, Br, L
Jas kakux M uau [ Te HAM WHBIE 3HAYEHHS SHTAJbIHH
MakCHMaJibHbl HMJIM MHHMMaJbHBE? Ilpenmosoxure, uTo
obpasyiorcss He coenuHeHHss MIs, a MI'kx uam M.
Kak u3MeHATCS UHC/ICHHble 3HAUEHHs SHTAJbIIMA B STHX
cayyasax?

288. PaccmoTpHuTe [Be peaKUHuH:
Si05+4-2Mg=2MgO0O+-Si AH°= —89 kkan(—372 k%),
MnO;+2C==2CO+Mn AH°=+70 kxkan (293 kIx).
[IpuBenute Bce 0ODBsICHEHHS, MOYEMY JHTAJbIHH 3THX
peaxiHii HMEIOT Pa3JHyHble 3HAKH.

289. B peakuun mexay SiO, u HpO Temnora morso-
naercs: )

SiO2x+H0x=H,8i03 AH>0.
B T0 xe Bpems usBectHo, u4T0 SiO; — mnpexpacHhIil
ocyuHtesnb. O6CyauTe 3TO SBHOE NPOTHBOpPEUHE.

290. BroiuucauTte sHTaAbNuI0 o6pa3oBaHus FeyOj,
€CJld H3MEHEHUe SHTA/bIMH B peaKUHHu

Fe203x+3co;=2FeH+3CO2p
AH°=—6,80 xkan (—28,4 x1x),

a sHTaJbnuu obpasoBanuss COy u CO; paBubl AH co, =
=+—94,10, AH°co=—26,42 kana/mMouab (—394,0 =u
—110,6 xIk/M0Jb). .

291. Mcxoass u3 [AaHHBIX MAJs peakUHH OKHCJAeHUS
MBIIIBSIKOBUCTOT'O AHTHJAPHAA KHCIOPOJLOM H O30HOM

As3035+Our=As90sx .

AH* =—64,7kan (—270,9 x1Ix),
3A82031c+ 203, =3A5505x

AH°y=—261,9 kan (—1096,5 x[1x),
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BHIYHCJIHTE H3MEHEHHe SHTAJbIIHH JIPH Nepexofe 1 Moab
KHCJIOPOZA B O30H.

292, Ilpu pacrBopennu 4 r GessomHoro cyabdara
MeId B 06OJbLUIOM KOJHYECTBE BOXHl  BBIAEJSETCS
1680 Ik temsorsl. [Ipu pacTBopeHHH 5 I meHTarujpara
cyibdpaTa MeIH B TOM Ke KOJHYECTBE BOJBl MOIJIOLLA-
erca 227 Jx renjothl. Boiunciure AH® npouecca

CUS04K+ 5H20m = CuSO4 . 5H2OK

293. OnpepnennTte SHTAJALMHUI0 DHAPATAUHH COABI IO
peakuuu

N32C03+ 10H20=N32C03- IOHQO,
€CJIH TIPH PAcTBOPEHHH 6e3BOAHOH COAH
NayCO3x=Na;COsp.p AH°=—6,0 kkan (—25,1 kIx)
H TpH pacTBOPEHHH KPHCTAJJIOTHApaTa
N32C03 . 10'H203=N82C03p.i)
AHpeaxuyun=—69,0 kxan. (—288,9 xIIx).

294, duraabnuu pactBopeHuss B Boxe CuSO4 u
CuSO;-5H;0 cocraBasiioT cooTBeTcTBEHHO —15,8
+2,8 xgan/monp (—66,2 u 11,7 xIx/Monb). Brruncau-
Te sHTaJbnuio rugparauun CuSOy. -

295. Kakoe KOJHYECTBO TeMJOTHl BHIAEJSETCS 3aBO-
goMm, npousBoAsuuM 10% kr amMuaka B JeHb, €CJH

Nor+3Hor=2NHj, AH°=—92 x]JIx.

Kak ucnosnb3oBaTh 3Ty TENJAOTY?

296. IToyeMy HeT ONHO3HAYHOH CBS3H MEXAY TeM-
nepaTypol NJaBJeHHs M SHTaJbIHel NJaBJeHHs?

297. Kakasi cBfiI3b MeXJy aTOMaMH yrjepoia npou-
Hee: B CTPYKType aJjMa3a HJIH B CTPYKType rpadurar
OTtBer ciesyer 0GOCHOBAaTb, YUHTHIBAsi, YTO 3HTAJIbIIHH
cybauMauud anMasa W rpajutra paBun  170,4 u
170,9 KKaJ1/MOJIb COOTBETCTBEHHO (713,0 7
715,0 xx/Moab).

298. DHTanbouu cropaHus OGeH3oJa U aleTHJIeHa
paBun  —781 wm —311 xkkan/moapr  (—3270 4
1302 xIx/moab) cooTBeTcTBeHHO. OnpenenuTe 3HTaJb-
NHIO MpeBpalleHHs aleTHJeHa B GeH30J

3CyHy=C¢He.
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299. BrlunciauTe H3MEHEHHe JHTAJbIHU B I[polecce
npeBpalleHus] METOKCHMETaHa B 3THJIOBHH CIHPT:

CH30CH;,=CH3CH;0H; AH
ecJH
CH;3;0CHar+3 O3r=2CO04+3H0r AH® =—=1454 x]Ix,
CH3CH0H;+ 3 Og=2CO0g;+ 3H;0r AH%s=—1402 k1.

Kakoe BelecTBO — METOKCHMETaH  HJH  3THJIOBBIH
cnupt — Gojee ycroiiuupo? [JouemMy He MNPOMCXOIHT
CaMONpPOM3BOJILHOTO INpeBpallleHHs] OJHOro BellecTBa B
npyroe? He cmoraum Obl BBl Npeackas3aTb MeEXaHH3M
npeBpalleHus?

300. Cepoyryiepos rOpHuT:

CS3+430,=C0,+2S0,
* AH°=—258 kxan (—1080 xx),

CBETJIO-CHHUM IJ1aMeHeM, 6oraTelM  (OTOXUMHUYECKU
JEeHCTBYIOIUMH Jy4YaMH, U NIPH 3TOM o0O6JajalollluM Ta-
KOH HH3KOH TeMmepaTypoH, 4TO B HeM He OOyryiHBaercs
naxe Oymara. Kak 3To MOXHO OOBSACHHTH, BeJb Tell-
JIOBOH 3¢ (eKT BeJaHK?

301. TensoTel cropaHusi 3TaHa, 3THJIEHA H aleTHJe-
Ha  COOTBETCTBEHHO paBHn 16750, 15510 w
14010 xxkan/m3 (70129, 64937 u 58657 kx/M3). Ilo-
yeMy /51 CBapKH MOJBb3YIOTCS alleTUJIEHOM, a He 3Ta-
HOM HJIH 3THJIEHOM?

302. OnpegesfiTe CTaHZAapTHbIE SHTAJbIMH Cropa-
HHS 3TaHa B aTOMapHOM KHcJaopoAe (Boob6paxkaeMbli
mpolecc), B MOJEKYJISIPHOM KHCJIOPOAE H B O30HE:

CoHgr+70;,=2COq:+ 3H:0r,
‘C2H6r+7/202r=2C02r+3H20n
C2H6r+ 7/303r=2co2r+ 3H20r-

303. BrluncauTe SHTAJNBIHIO CFOPAHHS 3TaHa B 030-
HE

CoHer+7/303r=2CO0g2r+ 3H20;x,

ecan
AH°cropc,H, 80, =—1561,0 kKIIx/Monb H

AH®y6p.0, =142,3 kJx/MOJb.
61



304. Ilpu cropanun 1 g aneTwsaeHa BhHAeasAeTCH
58,0 Hx rtemnoThl. [losb3ysich 3STHMH JaHHEIMH, COCTaBb-
Te y4yeGHyl0 3ajayy MaKCHUMaJbHOH TPYLHOCTH M [aTe
ee pelldTb BAlIHM TOBapHILAM.

305. Ilpn cropanmn 1 J1 aLeTHJeHAa BbIEJsETCH
58,0 Ik TensoThl. MOXKHO JIM HAa OCHOBAHHH 3THX JaH-
HbIX BBIYHCJIHTb CTAHAAPTHYIO JHTAJBMIHIO CropaHHs
aleTHJeHa?

306. B BoxHOM [pacTBOpe NPOXONHT PeaKLHs

I,4+H.S=2HI+S AH=—17,5 kxan (73,3 xIIx).

B rasoBoM COCTOSTHHH PeaxkluHsa IpOTEeKaeT B IIPOTHUBO-
II0JIOKHOM HaIllpaBJIEHHHU:.

2HI+S=1,+H,S AH=-—5,0 xkan (20,9 xI[xk).

IToyemy?
307. Peaknus

NPOXOANT YpesBbiYaiiHO Jerko. Ilouemy? Moxker U B
3TOH peakuun o6pa3oBaTbCs aMMHaK?
308. MO3KHO JIH NOJNb30BATHCS peaKLuei

N2+3H20 = 2NH3 + 3/202

IS IOJTyYeHusl aMMHuaka?
- 309. OcymiecTBHM JH CHHTe3 3THJIOBOIO CIHHPTa U3
yrJaepoaa, KHcJ0poAa H BOAOPOAA NPH KOMHATHOH TeM-
nepatype (taba. 13)?

Ta6nuuma 13

AHag8, o6p Sags
Beinectso
KKaJl/MoJIb KJK /Mosb Kas /Monb-K Jx /Monb- K
-CoHsOH, —b6 —234,3 67,5 282,4
rpadmT 0 0 1,36 5,73
20 0 0 31,21 130,67
Ogr 0 0 49,01 205,20

310. ITpousBonuTcsi OGKHI MBILIbSIKOBHCTOTO KOJYe-
nana FeAsS. Kak ysHaTh, KakHe NpPOIAYKTH OyAyT 06-
Fe304, FeO, 802, 503, ASan,

'pa3oBbIBATbCA:

‘A5205?
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311. Korna rasoo6pasunii GeCly mponmyckalor Hanl
HarpeThIM MeTaJlJH4eCKHM repMaHueM, obpasyercs
GeCly, KOTODBIHi 'KOHJEHCHPYETCS Ha XOJOXHBIX YacTAX
peakTopa H uepe3 HEKOTOpOe BpeMsl pacnajgaercs Ha
Merananyeckuii repmannii u GeCl,, Hamummure peak-
uun. KakoBa NpHUMHA NPOXOXKIEHHS KaXKAOH H3 [peak-
HUH M Bcero mpouecca B LleJoM? B yeM COCTOHT CyThb
BCero npouecca? Hpuaeame Ipyrue aHaJOrMYyHBIE pe-
aKLHH.

312. Xnopun cepe6pa ob6pasyeT < aMMHaKoM JBa
coenunenusi: AgCl;-3NH; u 2AgCl-3NH;. laBnenne
ammuaka npu 24°C Han nepBeiM cocrasasier 110, a Han
BropuiM 940 MM pr. cT. (14630 u 125020 ITa coorBer-
crBenHo). B cocyn o6nmemMom 5 a1 momectusnn 0,001 Mosb
AgCl u 0,05 monr NH; nmpu 24°C. Kakoe coenunenue
obpasyeTcs B cocyne?

313. PasjoxxeHne HHUTpaTa aMMOHHSI BO3MOXKHO IO
JOBYM cXeMam: |

NHNO;z,= N2Or+ 2H2Or:

NH4N03H N2r+1/2o2r+2H2Or
Kaxas cxema 6oJee BcponTHa" Kak peakius 3aBUCHT OT
yCJIOBHI?

314. DuTanbnuA Mepexofa KPUCTAJIHIECKOro §-Map-
raHua B f-MapraHell IpH CTaHJapTHHX YCJOBHSX paBHa
1550 Jx/Moab, a ‘H3MEHEHHeE SHTPOINHH
0,545 IOx/monb-K. Kakas Moandukanus mapranua 6o-
Jiee YCTOMUMBA NPH CTAHAAPTHBIX YCJIOBHSIX? :

315. OnMH H3 TIPOMBIIJIEHHBIX CIOCOGOB MOJyYeHHS
KaJIisl OCHOBAH Ha peaklHH

KCl+Na=NaCl+K.
B sToM cmoco6e uepes3 jpacnsaBJEHHBIH XJOPHI MPOMYC-
kalorcs napsl HaTpus (800°C), a najee KOHAEHCHPY-
10T mapbol Kanaus. [lokaxurte, 4To HaHHBIE npouecc Tep-
MOJMHAMHYECKH BO3MOKEH.

316. Kak 00DBSACHHTb, YTO NPH BBICOKHX TeMIEpaTy-
pax (1100°C) xpeMHHH IepPeHOCHTCS Tra3006pa3HBIM
SiCly,.a amomunnit — AlCly

317. OnuH W3 NPOMBILLIEHHHIX METOJOB TOJYYEHHS
KaJHsl COCTOHT BO B3aMMOJEHCTBHH MEXIY pacIliaBJieH-
HoiM KOH n xunxum Hatpuem (440°C):

KOH+Na=NaOH+K.
JloKaxuTe, UTO PeakiHs BO3MOXKHA.
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318. YkaxHuTe, KakHe XJODPHAH MOTYT OBITh NOJyue-
HbHl NPH HENOCPEJCTBEHHOM B3aHMOMAEHCTBHH INPOCTHIX
BemectB: AlCls, FeCls, FeCly, ZnCl,. Kakne u3 3THX
BEIIECTB MOTYT OBITb IIOJNy4eHHl TIPH B3aHMOAEHCTBHU
MEeTaJlJIOB ¢ CONAHOA KHcaoTOH? OOBsCHUTE.

319. Kak 00BbsicHHTb, YTO BellecTBO ¢ 6oJiee mpou-
Hoit cBssplo C=C, auerunen (193 xxkaxa/moub,
808 x[Ix/MoJb), pearupys ¢ XJOPOBOZOPOAOM, AaeT CO-
eIUHEeHHe €  MeHee npounoii  cBaspio  C=C
(140 kxan/monb, 586 kIxk/mMob):

HC=CH+HCI] = H,C=CHCI?

320. IIpexckakute NPOLYKTHl BbICOKOTEMIIEPATYpPHO-
TO THAPOJH3A KPHCTANJHYECKOTO XJIOPHAA HATPHS.

321. Umeercsi KOHUEHTPHPOBAHHBIN PACTBOpP COJSIHON
KHCJIOTH. [Ipenmoxure cnocobbl noJydyeHus: rasoobpas-
HOTo XJIOPOBOZOPOJA.

322. Boiuucaute AGC9s A1 CHERYIOLMX PeakuUHi:

1) HCl.—Hagy, Clyy;

2) COgr—>COy, Ogr;

3) COy, HyOp—~COgr, Hor;

4) MgCOx—~MgOy, COqy;

5) Mg (OH) 2k, COg—>MgCOsx, HyOx;
6) FeyOsk, Hor—>Fe3Oux, HsOr;
7) FeqOsx, COp—~>Fe30uk, COqr;
8) FeyOsk, Hor—~Fex, HoOr;

9) FezOsx, COr—>Fex, COu
10) FesOsk, CO,—~FeOx, COqr;
11) Feaom, ng—>Fex, Hzor;
12) Fe3Osx, COr—~Feyk, COqr.

323. JloxaXuTe, 4TO CropaHue MaJbMHTHHOBOH KHC-
JIOTH — CaMOIPOH3BOJBHEI MpPOLECC, €CIH H3MEHEHHe
H3006apHOr0 INOTEHIHajJa NpH OOPAa30BAaHHH NAJBMHTH-
HoBoi kuciaothl  C;gH3O, paBHo 80,0 kKas/mouab
(334,9 kIx/moun), JIHOKCHIAa yraepona — 94,45
kkana/moap (395,4 kIlx/monb), mnapos Boan — 56,69
KKaJ1/MoJb (237,3 xIx/mMoab).
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324. IIpu cropanun 1 wmoas riaoko3nl CgH,0s 10
rasoo6pasubix CO; u H,O npn 298 K namenenue u3o-
6apHOoro  noreHuuajJa  cocrasaseT 676,62  kkaa
(2832,9 x]Ilxk), a u3sMeHeHue sHTanbnuu — 67,30 kkan
(281,8 kIxk). Briuncaure muameneHue sHTponuH. Kak
H3MEHSeTCs CTeNeHb NOpPsSiAKa B CHCTEMe, B KOTOPOH
IIPOMCXOJHT CrOPaHHE TJIIOKO3BI?

325. IIpu 1000 K koncranta paBHOBecHsi K, peak-
nuu (aT™)

2C0,=2CO0+0,
paBHa 10-204 BpnunciauTe KOHCTAHTY PpaBHOBECHSI Npd
2000 K, eciu AHs00=134,2. kkaa/moab (561,9 xJIx/
MOJIb).
326. KoncraHTa paBHOBeCHS peakIUH

2HI=H2+12

npu 360°C pasua 0,0162, a npu 445°C — 0,0240. Bni-
YHCUTE TEPMOAHHAMHUECKHE XaPaKTEPHCTHKH IMpOIec-
ca JUCCOLHAUMH HOIOBOXOPOAA.

327. 1aBnenue BomsHoro mapa Han CuSO,-5H,0
npu 30°C paBuo 10,9 mm pr. cr. (1449,7 Ila), a npu
26°C — 8,07 mm pr. ct. (1073,3 I1a). Hafigure Tepmo-
JHMHAMHUYEeCKHEe XapaKTepUCTHKH Mpolecca

CuSO0y4-5H0;=CuS0O;-3H,0x+2H,0;.

328. MOXHO JM OCYILIECTBHTb CHHTE3 3THJIOBOTrO
CIHPTA M3 YIMEPola, KHCIOPOAa H BOAOPOAA IIPH KOM-
HaTHOH TeMmepartype?

329, Koncranta K¢ paBHOBeCHs peaKIluu

CH3COOH x4 C;HsOH,x = CH3COOCHs5x + HyO o

npu 25°C paBHa 4. B kKakoM HamnpaB/leHHH NOHJET pe-
akuus, ecau cmemartb 50 T ykcycHo#t KHCJOTH, 27 T
ciupta, 37 r a¢upa u 54 r BoabI?

330. To xakux TemmepaTyp B aTMocdepe Kucaopona
YCTOMYMBEL CJAEAYIOIlHe OKCHAB Mapranna: a) MnOy;
6) Mn3O4; B) MnyOs; r) MnO? [lo Kakux Temmneparyp
Ha BO31yXe YCTOHYMBBI Te K€ OKCHAbl MapraHua?

331. Koncranta paBHoBecusi Kp peakuun

NH,Clx=NH;+HCl;

npu 25°C paBHa 10-16 (at™m); AH°ys peak-
uun=42,3 kkan/monp (177,1 xIx/moab). Haiinute Tem-
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nepatypy, IpH KOTODOH [aBJieHHE AMCCOLHMAUHH HOCTH-
raer 1 atm (101 324 I1a). .

332. NaBnenne mucconunanuun PbO nmpu 600 K pasno
9,4.10-3' at™ (9,52-10-26T]a), a npu 800 K—2,3- 102! atm
(2,33-10-16 [1a). Onpenenute TeMnepatypy, fpH KOTO-
po#t PbO Gyner pasnaratbCsi Ha BO3LYyXe.

333. Uto sBasieTcs 6oJsiee CHJbHBIM OKHCJUTEJEM —
XJIOp HJHM KHCJOPOX — B CHCTeMe, COCTosllledl H3 raso-
o6pasueix Oy Clp, HCl u H,O? OTtser maiiTe pias KoM-
HaTHO# Temmepatypnl u 1000 K, a Takxe BbluHcaHTe
TeMIepaTypy, IPH KOTOPOi B [NAaHHOH CHCTEMe OKHCJIH-
TeJIbHbIE CBOMCTBA XJIOPA H KHCJIOPOAA OLHHAKOBBHL

334. KucnoTel 1 OCHOBaHHSI — 3TO T'HApaTHbIE (HOPMEI
okcuaoB sjeMentoB. Hampumep, 90-H,;O moxHO mnpen-
craBuTh Kak Hy30; u D (OH),. Ilepeuncaure Bce BO3-
MOXHble 060CHOBaHHSI NOBEJEHHS THAPATHHX (OPM OKCH-
OB KaK KHCJOT W Kak ocHoBaHui#. Pacnosoxure Baun
NpeLJIOXKEHHUS] B MOPSIIKE 3HAUHMOCTH.

335. Oxcunpl, B3auMojeficTByss ¢ Bomoil H obpasys
ruppathble popmel Tuna d0-H;0, Bexyr ce6s B BOIHBIX
pPacTBOpax Kak KHCJOTHI

H2902= H++H302"

HJH KaK OCHOBaHHUS
3 (OH);=30H+--OH-.

KpoMe OKCHIOB CylIecTBYIOT APYTrHe KJacChl COeIHHe-
HH#: cylbOHUAB, GTOPHABI, XJIOPHALI, HUTPHABI, KapOHABI
u T. . ITo aHaloruu c 3THM SBJEHHEM Npe/JICKaXKHTe
pPacTBODHUTENH, B KOTOPHIX 3TH BelllecTBa OYAYT BECTH
ce6s1 Kak KHCJIOTH HJH ocHoBaHusl. O6cynuTe (hakTopHl,
6/1aroNpHsITCTBYIOLIME TOMY HJH APYroMy Ipoleccy, H
HalHUIHTe NPHMepPbl COOTBETCTBYIOLUIMX YpaBHEHHH.

336. ITpu cmemennu 1 M BOOHBIX pPacTBOPOB OJHOTO
u3 caenylomux Bemects: NaOH, KOH, CsOH c oxuna-
KoBbIMH of6bemamu 1 M pactBopos HCI, HBr, HNO,,
HCIO4 BhimensieTcss Bcerga OZHO M TO JKe KOJHUYECTBO
TemnoTl  (~ 13—14 kkaa/moab, 55—59 xIIX/MoJb).
O uem 3710 roBoput? Hanumnre ypaBHeHHs peaKuuii.

337. Ipu cmewennn 1M BOXHBIX pacTBOPOB OJHOMH H3
CJelyIOLIMX KHCJIOT: a30THOH, YKCYCHOH, GEH30HHOH H
IlaBeJieBOH ¢ OJHHAKOBHIMH oO6beMamu 1 M pactsopoB
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NaOH unn KOH nosyuenn pasnuyHHe aHTaabnuH. Kak
3TO OO'BSICHHUTB?

338. Br10 cloenaHo HeCKOJbKO ONLITOB MO CIpesese-
HHIO 3HTa/JbNHHA HefiTpanusauux. CmelIMBa/JHCb OJAHHA-
KOBble 0ObeMBl PacTBOPOB paBKOH KOHLeHTpauuH. Pac-
NOJIOXHUTE C/efylolHe ONMBITEL B MOPSAKE POCTA TeIJIo-
BOro a¢dexra:

CH;COOH+KOH,
CH3sCOOH-+NH,OH,
NH,OH+HCI,
KOH+HCI.

339. IlpensoxuTte cnocobbl KiaacCHHKAIMH peaKkUHl
HeHTpaJsu3alHH.

340. Hanumure COKpaleHHBIM MOJIEKYJISIPHO-HOHHBIM
cnoco60M NpHMephl YpaBHeHHH peaklUuH HeHTpaJaH3alUH
a) CHJIBHOH KHCJIOTBHI CHJBHBIM OCHOBaHHeM, 0) CHJbHOR
KHCJIOTBI C/1a0biM OCHOBAaHHEM, B) C/a00il KHCJIOTH CHJIb-
HbIM OCHOBaHHEM H T') cJa6oi KHCJIOTHI cna6blM OCHOBa-
HHEM.

341. Huxe npuBeneHb NpPHMephl HaNHCaHAS ypaB-
HeHHH peaKUHH HeHTpaJH3alMH COKPalleHHBIM MOJIEeKy-
JISIPHO-HOHHBIM 'CHOCOGOM:

a) cHJbHas KHCJIOTa--CHJbHOE OCHOBaHHe

H++4+OH-=H,0,
6) cHIbHAS KHCAOTa--caaGoe OCHOBAHHE
H++4+NH,OH=NH,+4H0,
B) caabas KHCJOTa-|-CHJIbHOE OCHOBAaHHE
CH3COOH+OH~=CH3COO-+H,0,
r) caaboe ocHoBaHHe+caabas KHCJI0TA

NH,OH+CH3COOH=NH,+4+CH3COO~--+H.0.

CocTaBbTe aJrOPHTM HANHMCAHHS ypaBHEHHH peakuui
HeATpalH3aluH.

342. KakoBo riaBHOe OTJHYHe peaklHi HeHATpaJH-
3aLHH OT OCTaJIbHBIX peaKUHH?
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343. HanumnuTte ypaBHeHHSI CJeAYIOIIHX NMpPOLECCOB H
YKaXKHTe Cpelid HHX peaKLUHH HeHTpaJu3aluHu:

l)NaHCOSp.p+NaOHp.p,
2) NaHCOj p.p-+NaOHg,
3) NaI—ICOap p+HClp.p,

4) NaHCO;x+HCI;,

5) NayCOj3p.+NaOHy. p,
6) Mg (OH) 2K+H2SO4

7) CHsCOONap.p+HClyp.p,
8) HClp.p+FeSk,

9) SOsx+NaOHg,
10) NayOx+HCl,.
344. B uem NpHYHHA CTOJNb CHJIBHOTO pAa3JHYHA

SHTAJBIHHA NPOLECCOB:

Htpp+OH=pp=H:0x AH= —13,5 kkan (56,5 k1xk),
++OH—=H,0xx AH= —383 kxaa (1604 x[Ix).
345. I'lo uncieHHOMY 3HaUeHHIO KOHCTAHTH AMCCOLIHA-

LHH BOZHI H,O=H++4+OH-,
— IHOHT] _ g 10~16
K e (H.0] 1,8-10
JIETKO PAcCYUTATh €€ HOHHOE NPOU3BEJeHHE

— [H+] [OH-] = 1,8 10-1. ;—'20— 1-10-14,

PaccunTaiiTe KOHCTAHTy AHCCOLHALMH BOAH IO ypaBHe-

HHIO

Tabauua 14 2H,0 =H;0++OH-.
P, amn- 1 K UeMy paBHO HOHHO® IIPOH3-

® BelleHHE BOJHI?

1 —13,998 Ks=[H;0*][OH"].
602 13818 346. B ra6n. 14 mpuse-
1000 —13,630 JeHBl Jiorapu(MB HOHHOTO
NpOU3BELEHHs BOAH IPH pas-

JUYHBIX fAaBjaeHusx (25°C).
B xakyio CTOPOHY cMelllaeTcsl paBHOBECHE
H,O=H++4OH~-

NpH yBeJHYEHHH AaBjeHHus? Uro Gosbiue: o6beM 1 MoJb
BoaH uau 1 Moar OH— u 1 moap H*?
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347. Bocnoab30BaBUINCh SHTAJIBLIHAMH peakIHil
Ha+1/202r=H,0x
AH=-—68,3 xkaa (286,0 xk1x),
HyO0=H+p.p+ OH .
AH=13,3 kkaa (55,7 k1x),
BHUHCJIHTE SHTAJBIHIO PEaKIHU
H2p+1/2o2p= H+p-p+OH—b-P.
Kak BHIYMC/IHMTL 3HTaJbIHH o0OpasoBaHHss HOHOB Ht u
OH- B BoAHOM pacTBOpe?

348. B uyeM COCTOMT NpPHYHHA CTOJb BLICOKOH pas-
HHIIBl B SHTAJbIHAX PeaKUHH

BaNOj p.p-+CaClsp.p—>-pactBop
AH=0 xan Ha mMosb Ba?t,

HgNOs p.p+CaCly p.p—pacTsop
AH=—13 kxan na monp Hg?t.

Hanumure peaknu.
349. Huxe npuBeneHBl 3HTAJbIIHH NHCCOLHMALHH He-
CKOJIbKHX 3JIEKTPOJIUTOB B BOAHBIX PacTBOpax: -

CH3COOH,.,=CH3COO0—p.p+H*p.p AH= —60 Kan,

HC]p.p=Cl_p .D+H+p.p A[1= O,
NH4OHp.p=NH4+p.p+OH—p. p AH= +860 KaJ,
H20)§(=H+p.p+OH—pjp AH=+13,3 KKadJl .

MOXHO JIM CYyAHTb O CHJIE 3JIEKTPOJHTAa IO 3HTAJBIRH
aucconnauvu? Kak oObscHuth nogoxenne HCI cpenu
PacCMOTPEHHBIX 3JEKTPOJHTOB?

350. M0KHO JIH IPUTOTOBHTb PACTBOPHI CO CJENYIOLIU-
mu snauvenusimu pH: 0, —1, —2, 14, 15, 16?

351. 1 r HoSO,4 pacrBopsiercst B 1 o1 BoAwl. 1 MJ mo-
JyYeHHOTro pacTBopa pactBopsieTcss B 1 Ja Boabl. 1 Mma
3TOr0 pacTBOpa ONSATbH pacTBOpsieTcs B 1 J1 BOAM H, Ha-
KOHell, 1 MJI mocjieHero pactTBopa—ele pas B 1 J BOAHL
Ouenure pH storo pacrsopa.

352. Briuncanre pH pacTBOpOB, MoJyyarolHXCcsi MPH
npuauBanud kK 50 ma 0,1 M pacresopa HCI pacrtsopa
NaOH Toii ke KOHLEHTpalHH, B KoauuecTBe: a) 40 mu,
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6) 49 ma, B) 49,9 Ma, r) 50 ma, x) 50,1 ma, e) 51 mua,
XK) 60 M. ‘
© 353. PacTBOpbl CEpHOl KHC/JIOTH pa3/IHYHHIX KOH-
nedTpauuii uMeloT caenyiomue 3navenus pH (ra6a. 15).
KakoBa OCHOBHOCTb CepHOMH
Tabanua 15  yyenory? CuapHas 3T0 HIH
cnabasi KHCJIOTa?
C, mons/n pH 354. Cpasuure pH caeny-
jouux pactBopoB (Taba. 16)
1 U clenaiiTe KaK MOXHO 60Jb-
12 1€ BBIBOJOB.
3 355. Temnepatypa 3amep-
3anus 0,01784 MoOJsJIBHOTO
pactBopa (0 1322 r B 100 r H:0) rugpokcuna Oapus
paBua — 0,088°C. Briuucaute pH sToro pacrtsopa.

o

]

Ta6auuma 16

HCP MOJIb /1 CNaCl' MOJIB /J1 CKCI' MOJIB /71 pH
0,01 — — 2
0,01 0,09 — 2,058
0,01 — 0,09 2,078

356. Bocnosnb3oBaBmKCch JgaHHBIMH (Taba. 17) mo
‘TeMIlepaTypaM 3aMep3aHHsl BOAHBIX PacTBOPOB COJISTHOH
KHCJIOTHI, ONHIINTE H3MeHEHHEe IIOBeJEHHS 3JIeKTPOJHTa

Ta6auuwa 17

SJIBHOCTD,

M;‘,’,‘Q}’moo Ho C, /100 r H;0 toaw °C
0,001 0,003647 —0,003675
0,002 0,007293 —0,007318
0,005 - 0,018233 —0,018152
0,01 0,036465 —0,036028
0,02 0,07293 . —0,07143
0,05 0,18233 —0,17666
0,10460 0,38144 —0,36838
0,15606 0,56909 —0,55018
0,5024 1,832 —1,835
1,047 3,818 —4,126
1,218 4,442 —4,931
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NpH TMOBHILIEHHH KOHIEHTpaluH pacTBopa. MoxHO JH,
BOCIOJIb30BABLIHCh NAHHBIMH TaOJHIbl, PACCYHTATh KOH-
LEHTPAIMI0 HOHOB BOAOPOJA B YKa3aHHBIX pacTBOpax:
1) ucmosb3ysi KOHLEHTPALHIO KHCJIOTH M IpeArnoJjaras
MOJNHYIO ee AHCCOLHALHMIO; 2) HCHOJb3ys IOHHXKEHHe
TeMIlepaTypsl 3amMep3aHHsi pactBopa. Ecan Tako#i pacuer
BO3MOK€H, OTBETbTE Ha BONPOC, KaK OTJIHYAIOTCS «BECO-
Bble» KOHIIEHTpPAlUHH HOHOB BOJOPOJAA - OT «aKTHBHBIX».
MOXXHO 1M Ha OCHOBAHHH NOJIYYEHHBIX Pe3yJbTAaTOB-pac-
CUATAThb KO3((HIHEHT aKTHBHOCTH HOHa Bogopona?
Ecau MoxXHoO, TO npojesaniTe pacueT U CpPaBHUTE pe3yiib-
TaThl ¢ Ko3(HUHEeHTaMH aKTHBHOCTH, HaHJeHHBIMH H3
¢dopmya.

Hapucyiite 1 06bsicHHTe rpaduK 3aBHCHMOCTH TeMIle-
paTtyp 3amMep3aHUsl OT KOHUEHTPAUHH KHCJOTHL.

357. OnuinTte NoBeJeHHe CEPHOH KHCJIOTH B BOJTHOM
pacTBope, BOCIOJIb30BABUINCh JaHHBIMH TabJu. 18 u Bom-
pocamu 3ajgayu 356. CpaBHHTE NOBeleHHE COJISIHOM U cep-
Ho#l KucJioT. B KakKOM H3 pacTBOPOB INpH OAMHAKOBOH
KOHIIEHTPALUH HOHOB BOJOPOJAa MX aKTHBHOCTb HHXKe?

T‘aﬁnﬂua 18

MOm 1000 < o €. £/100 r H;O tom °C
0,001313 0,012884 —0,006993
0,004520 0,04434 —0,022578
0,011118 0,10904 —0,052222
0,022017 0,21594 —0,098742
0,054167 0,53126 —0,22483
0,10517 1,0315 —0,41927
0,2028 1,989 —0,765
0,369 3,618 —1,37
0,958 9,397 —2,80
2,313 22,685 —11,83

358. PacrBop cepHoit kucaotel 0,106 M 3amep3aer
npu —0,419°C, KakoBa OCHOBHOCTb CEPHOH KHCJIOTHI?

359. Hwmerorcs o,uHOMonﬂprm' OJHOHOPMAJIbHBIH,
onHomoussbHbI ¥ 1%-Hb1i pactBopn HySO4  Brruymc-
jurte pH 3THX pacTBOpOB.

360. B pacrsopst NH4sOH n KOH po6assieno HekoTo-
poe KOJIHYecTBO KPHCTAJIHYECKOr0 XJIOPHIA aMMOHHSI.
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Kak u3MeHHTCS KOHLEHTpalHsi HOHOB Bopopona u pH
3THX PacTBOPOB? '

361. B pacTBOpHl YKCYCHOH H COJITHOH KHCJOT J0O-
6aBJIeHO HEKOTOPOe KOJIHYEeCTBO KPHCTAJIJIHYECKOro ale-
tTaTa HaTpusi. Kak M3MEHHTCS KOHLEHTpalHusi HOHOB
Bojgopona ¥ pH B aTHx pacTBOpax?

362. 0,1 M pacrsop NaNOs; B Boge umeer pH=7,0.
KakoBo 6yner 3Hauenne pH 1 M pacrsopa NaNO;?

363. Iast pactBopa cusabHOM Kucjaotel pH=—IgChu+
IJsi pactBopa cuabHOro ocHoBanusi pH=14—Ilg Con—.
YKaxXuTe rpaHulBl IPHMEHHMOCTH 3THX (opMy..

364. 3yuenne CBOHCTB pPacTBOPOB 3JIEKTPOJHMTOB IIO-
Ka3blBaeT, YTO HOHBI B pacTBope BenyT cebsi He Tak, Kak
9TO OTBeYaeT UX KOHIeHTpauusam. Taxk, B 0,1 M pactBope
COJISTHOM KHCJOTH HOHBl BOLOPOJa NPOSIBASIIOT CBOHCT-
Ba, COOTBETCTBYIOIUHE HX KOHUeHTpauuu He 0,1 Moub/i,
a 0,089, uaum Xe aKTHBHOCTb BOJOPOJHBIX HOHOB B
0,1 M pacrBope HCI cocraBasier 0,089. Uem BbI3BaHO 3TO
ABJeHHe? BrluncianTe KO3(QGHUHEHT AKTHBHOCTH HOHOB
Bogopozaa B 0,1 M HCL

365. Ilpurorossen 0,01 M pacTBop coNsiHOH KHCJIO-
Thl. PacTBopuTeseM siBAseTCS YHCTass BOAa. TeopeTH-
yecku pH panHoro pacreopa pmo/KeH ObITb DPaBHHIM 2
(pH=—Ig[H*]=—1g 0,01=2). Ognako npu ompezeJe-
uun pH npu momomn tounoro pH-merpa o6HapyxeHO
HeGosbuioe OTKJOHeHHe. IIpenckaxure 3HaueHne pH u
NOATBEPIUTE PACYETOM.

366. pH-meTp nokasmiBaer, uto B 0,01 M pacrtBope
coasiHoii kucaoThl pH=2,1. B pacTtBop mocremeHHO m10-
6aBasior xpucranann NaCl. Kak uaMeHuTcss 3HayeHHe
pH pactBopa? Byzmer su Takxke Hu3MeHaTbcs pH, ecan
no6aBuTh Kpucraaasl NaNQOs?

367. 0,184 M pactsop HCI umeer pH=0 (25°C).
KakoBa aKTHBHOCTb HOHOB BOJOpOJA B 3TOM pacTBOpeE?

368. AKTHBHOCTb HOHOB BOHopoja amp+=1 o6HapyKH-
Baetrcss B 1,184 M pactBope HCl u B 3,826 M pacrsope
HySO4. ITouemy masi JOCTHXKEHHSI TOH XKe aKTHBHOCTH
HOHOB BOJ0OpOJa HeOOXOAUMO GpaTh Gojiee KOHIEHTPHPO-
BaHHbI! pactBop H,SO4? Her sim omn6ku B 3THX paH-
HBIX?

369. B tabs. 19 npusBemensl 3Hauenuss pH cuabHOlM
OJHOOCHOBHOH KHcJOTH. [Ipomosxkaifite yMeHbIIaTh KOH-
LEeHTPALHUIO KHCJOTH M BBIYHC/IsSHTEe 3HaueHuss pH.
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Ta6auma 19 Ta6aunma 20

C . |C ,

C, Mons/n pH C:{-{).J&O/;)H Nigliﬁ?o pH
0,1 1 0,1 — 2,4
0,01 2 0,1 0,1 4,648
0,001 3 0,01 — 3,4

0,01 0,01 4,711

-

370. Pas6aBaennbie pactBopel LiF u CsF wumetor
HeiiTpanbHylo cpeny. [Io Mepe NoBbILIeHHs] KOHIEHTPAIlMH
pactBop Lil HauMHaeT nOKasbiBaTh KHCJYIO peaKIHIo,
a pactBop CsF — mesnounyo. Kak 370 06BACHHTD?

371. Wsyuute TabJa. 20, rae TpHBENeHb CBEJEHHS O
pH pacTBOpOoB yKCycHOH KHCJOTBHI H aueTraTa HaTpHf.
CdopmyaHpyiiTe MaKCHMaJbHO BO3MOXHOE YHUCJO BHI-
BO/IOB. -

372. BriBenute ¢opMyJibl AJIS1 pacyeTa KOHLEHTPaLHH
HOHOB Bojopoxa ¥ pH B pacTBopax cnalbIX KHCJOT H
¢1abbiX OCHOBAaHHH. YKaxHTe, KaKHe NPHOJNHXKEHHS BBl
clilenaju NpH BbIBOAe 3THX (opmyJ. KakoBb rpaHHIBI
MIPUMEHUMOCTH NOJIYYeHHBIX COOTHOLUEHHH? -

373. 0,2 M pacrtBop caaboit kucaotel HD nokaseiBaer
pH=3. Bbluuc/aHTe KOHCTAHTY AHMCCOLHALHH KHCJOTHI

374. KoHCcTaHTa AMCCOLHMAIMH YrOJbHOH KHCJOTH IO
nepsoit craguu npu 10°C paBHa 3,43-10~7 u nmpu 30°C
paBHa 4,71:10~7. BuluucjauTe 3HTaJbOHIO JHCCOLHAIHU
10 MepBOH CTaAHH, a TaKXKe KOHCTAHThl JUCCOLHAIHH IPH
20 u 35°C.

375. B 0,1 M pactBope asorucroit kucsaothl pH=2,167.
BrlyHc/HTe KOHCTAHTy AMCCOLMAUMH KHCJIOTHI.

376. pH pacrBopa GeH30HHOH KHCJIOTHl COCTaBJSIET
2,3. Koncranra ee auccouuauun K=6-10-% Byiuncaure
KOHLIEHTpAalLlHI0O pacTBopa 6eH30AHOH KHCJOTHI.

377. KoHcTaHTa JAMCCOLHALUMH YKCYCHOH KHCJOTH
Kuue=1,86-10-5,  Paccuuraiite AG° storo mnpouecca.
CamonpoussoJieH Ju npouecc auccounauuu? Kakoit mpo-
llecc B CHCTeMe [CH3COO']=[H+]=[CH3COOHf=
=1 MOJIB/J1 TPOTEKAET CaMONPOU3BOJIBLHO?

378. pH pacrBopoB ammHaka B Boge AaHH B Tabi. 21.
Kaxko#i 3T0 3J€KTPOJNUT — cJabulil WM CHAbHHIH? JloKa-
XKHTe.

73



379. KoHcTaHTa JHCCOLMALHH YTOJbHOH KHCJIOTHI IO
nepBOil CTyNEHH

[HCO3 1 [H*]
[H,COs] '

npu 0 u 50°C coorBercTBeHHO paBHa 2,95-10~7 u
4,90-10~". Hafigure yPaBHeHHe 3aBHCHMOCTH KOHCTaHTHI
AHMCCOLHALMH YTOJIbHOH KHCJIOTHl OT TeMmmepaTyphl. Bui-
. yucaure K 1npu craHmapT-
Hoit Temmepatype. Haiinure
TaGauna 21 gyayeyus AH u AS mucco-
HUaluy ¥ OOBSACHHTE HX 3Ha-
C, Monb/n pH kH. Kak 06bSICHUTB, UTO C IO-
BBHILIEHHEM TeMIlepaTyphl H30-
6 GapHbBIf TNOTEHIHaJ MpoLec-
1 ca craHOBHTC BCe OGoJee
6 MOJIOXKHUTEJNbHOH  BEJHYHHOH,
XOTsE KOHCTaHTa JHCCOIHa-
I[HH BO3pacTaer?

380. Kaknm o6beMOM BOABI caeayeT pa3basButb | Ja
0,6%-HOro pacTBopa YKCYCHOH KHCJOTHl IJIsl MOJyYelHs
pacrBopa ¢ pH=3 (Kcmscoor=1,8-1075).

- 381. K 1 &1 0,6%-Horo pactBopa YKCYCHOH KHCJOTHI
(K=1,8-10"%) po6asuau 0,8 s Bombl. Kak wu3meHuics
pH pacrteopa?

"~ 382. CkOJBKO IpaMMOB yxcycuou kucaotst (100%)
cnenyer n06aBuUTh K 1 J1 pacTBOpa YKCYCHOH KHCJIOTHI C
pH=4, uro6bl nosmyunts pacreop ¢ pH=3,5?

383. Kak u3MeHHTCSI KOHLEHTpalusi HOHOB BOAOPOJA
u pH 0,2M pacrsopa CH3COOH, ecau ero pa36aButh
BOJIOH B 5 pas?

384. K 1 &1 pacrBopa ykcycHoi#t kucjaoTel ¢ pH=4 po-
6aBusun 0,3 r ykcycuoit kucaotel (100%). Beruuciu-
Te pH.

385. Kucmora HD uMeeT KOHCTaHTy [dHCCOLHAIMH
1-10-% Pacrsop B 1 o1 comepxur 0,IM H3 u 1 M conn
M3. Bruucaure pH aroro pacrsopa.

386. Ilpenckaxute, Kak H3MeHSIeTCS KOHCTAaHTa IHC-
COLMALMH YKCYCHOH KHCJOTH NPH 3aMeHe aToMa BOJO-
pona B rpynne CHs Ha aToMH dTOpa, xJ0pa uau Gpoma.

387. Ilpenckaxkure, Kak H3MEHHTCS CHJa GeH30HHOM
kucaotel CeHsCOOH npu 3amene oaHoro atoma Bogopo-
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Ja B 6eH30JIbHOM KOJblle Ha aTOM qnopa XJiopa HJH
6poma.

388. Koncrante jaucconmmauun npu 25°C ykcycHol
CH;COOH, o¢ropykcycuoit FCH,COOH, xmaopykcycHo#
CICH,COOH u O6pomykcycHoii BrCH,COOH kuciaor
cooTBeTCTBeHHO paBHb 1,75-10-5, 2,59.10-3, 1,36-10-3
1 1,25-10-%. O6cynure BAMSIHHE 3aMeHBI aTofa BOJOpO-
na B rpynne CHs Ha atoMb ¢rTopa, xjopa u 6poma.

389. B Tabu. 22 naHBl KOHCTAaHTH AuCCONHALNU OeH-
30iiHOM, (TOp-, XA0Op- H GpomOeH30iiHOH KucaoT (25°C).
O6cynute BAHsSIHHE aTOMOB (TOpa, Xx710pa u GpoMma B
GeH30HHOH KHCJIOTE Ha CHJY COOTBETCTBYIOUIHX KHCJOT.
KakoBo B/HsIHHE NMOJIOXKEHHS aTOMOB raJIOTEHOB B GeH-
30JIbHOM KOJIblLle Ha CHJY 3THX KHCJIOT?

Tabauna 22

KucJsora K
C¢H;COOH - 6,29.10-5
m-®topbensoitnas FCsH,COOH 1,36-10—*
o-dropbensoitnas 5,41-10—*
n-®drop6ensoitnas 7,22-10-5
m-Xnop6ensofinas CICsH,COOH 1,6 -10—*
o-Xnop6eHsofinas 1,2 -10-3
n-XnopGeHsoiinas 1,03-10—-3
m-Bpombenadnnas BrCsH,COOH 1,55-10—4
o-Bpom6en3oiinas 1,40.10-3
n-Bpom6ensoiinas 9,95-10-5

-~

390. KoHcraHTa OHCCOIHALUHH THIPOKCHAA aMMOHHSA
npu 25°C pasHa 1,8-10-5. KoHcranTta [guCCOLHAaLHM
THADOKCHAA aMMOHHS, B KOTOPOM BCe aTOMBI BOJOpOZA
saMeHeHbl geifitepuem ND4OD, cocrasasier 1,1-10-5.
OO6bsicHUTE NPUYHHY NOHHIKEHHSI KOHCTAHTHI IHCCOLHa-
uun y ND,OD.

391. B rta6a. 23 npuBeleHBI OTHOIUEHHS JiIePBOH H
BTODOH KOHCTAHT AMCCOLMAIHH JBYXOCHOBHBIX KapGOHO-
BbIX KucaoT. Chopmynupyiite Bonpoc, paccMOTpeB AaH-
Hble Tabauupl. CrenaiiTe BEIBOJHL.

392. Yro o3HayaeT OTHOLIEHHe NMEPBO M BTOPOH KOH-
CTaHT JHCCOLMALHH BOAB H CEPOBOLOPOLA:

Hs0 Ki/Ky=102 u H,S Ki/K,=10".
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. Ta6nauma 23

I Kucsora K;/K;
HOOCH,COOH 112,0
HOO (CH.),COOH 12,3
HOO (CH,)sCOOH 9.3

ITpuBenute Bce Bo3MOxKHble 0O0bsicHeHHss. Codopmysu-
pyiite BhBOA. [IpaBuabHOCTL BHIBOAA npoBepbTe Ha HySe,

H,Te u na npyrux coemune-

Ta6anna 24 pugx cocemHHX MOACpYMIL

393. B Tabn. 24 npusene-
K#HcsoTa, HOH KAHG' HBl KOHCTAQHTH JHCCOLMALHH
HEKOTOpHIX (ocOpHEIX KHC-
JOT M HX HoHOB. Cpenafite

Igf&i g:g:{g_: KaK MOXHO GoJibllle BHIBOJOB
HPO2- 1,0-10-12 H3 3THX NaHHBIX.

H,PO, 1,6-10-2 394. Hachimennnft pac-
H;PO, 1,0-10-2 TBOp  GeH30HHOM KHCJIOTH

CsHsCOOH B BOmE HMeer
pH=3,0 (nmpu 20°C). Pacr-
BODUMOCTb GeH30fHOA KHCJIOTH cocraBiaser 0,3 r Ha
100 my1. BEIYHC/IHTE KOHCTAHTY AHCCOLHALHH. GeH30HOM
kuc10Thl. CpaBHHTE ¢ TaGMHYHBIMH JAHHBIMH M YKaXKHT®
HEKOTODbl€ NPHYHHBI PaCXOXKIEHHS.

395. KoHCTaHTB QUCCOLHMALMH YKCYCHOR KHCJOTH H
THApDaTa aMMHaKa NMPHMEPHO DaBHBHI:

CH;COOH=H++4CH;COO0~ AH= —60 kax (251 JIx)

K=1,86-10-5,
NH,OH=NH#+OH-  AH= +860 kan (3600 I[x)
K=1,79-10-5,

O6a snektpoanta ciaabule. IloueMy 3HaKH SHTaAJIBIIHH
JNHUCCOUHALUHN Pa3JIHYHBI?

396. INepeuncnure NPHYMHH, IOYEMY PacTBOPH 60Jb-
IIMHCTBA COJIedl He HMEIOT HeHTPaJbHOH cpelbl. YKaXuTe
OT KakuX ¢akropos 3aBucHT pH pacTBopoB coueil.

397. B onHOM u3 moCOGHI MOXKHO NPOYATATH CJELYIO-
wee: «IIpu o6biunOf TeMnepaType BOAHBIA PacTBOp XJIO-
pula aMMOHHSI MMeeT HeATPaJsbHyl0 peakuuio. [Ipu Kuns-
YEHHH TaKOH PacTBOD CTAHOBHUTCS KHCJBIM BC/eACTBHE
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yJleTyudBaHus CJAENOB aMMmuaka, o6pa3yloluxcs B pe-
3yJbTaTe THAPOJNH3a». HackosbkO  NPaBHJABHO 3TO
yTBepxAeHue? [loueMy yJeTyyuBaeTcss aMMHak, a He
xJopoBofopoa? Kakasi cpena oxujaercs B pacTBoOpe
(NH,)2SO,? ,

398. Pacemorpum mpouecc Hefitpanusanuu caaboro
OCHOBAaHHSI CHJIbHON KucjoTol, nanpumep, NH,OH u
HCI. B nonHOM BHJe mpolecc MOXET GHITh 3allHCaH TakK:

NH,OH+H+=NH,++4H,0.

[TepenuuieM peakuuio B 06paTHOM HampaBJleHHH:
NH++H,0=NH,OH-+4H+.

StoT npouecc HaswiBaercs ruapoausoM. Ilpensnoxure Ha
ocHoBe mpuHuuna Jle Illatenbe ompeneneHne peakuyu
THIPOJIM3a, HCNOJb3Ysl NMOHSTHe HeATpaJH3allMH, H, HAO-
GopoT, naifiTe ompejnesieHHe mpouecca HefTpadH3aLHH
yepe3 MOHsiTHe rujposusa. Kakoe nonsrue Gosee 0606-
Hiaollee — «THAPOJIH3» HJIH «HeHTpajnu3auus»?

399. Huxe npuBefeHbl NpHMepH ypaBHEHHI peakUui
THADPOJIH3a HEKOTOPHIX coJiefl, 3aNHCaHHble COKPalLleHHBIM
MOJIEKYJISIPHO-HOHHBIM CHOCOGOM:

NH,CI

NH4++H20=NH4OH+H+ pH <,7,
CH3;COONa

CH;CO0-+H,0=CH3;COOH-+}OH- pH>7,
NH,CH;COO

NH,++CH3COO-+H,0=NH,OH+ CH3;COOH pH=~7,
NaCl peakuus rHAPOJH32 He MPOXOMHT pH=~7,
FeCls

Fel++4+H,O=FeOH*{|H+ pH<7.

FeOH*H;0=Fe(OH),+4-H*
FQ(OH)2++H20=F'6(OH) s+H+

Kaxkue coslH u HOHBI MOTYT MOABEPTaThCsl PEAKIUHH THAPO-
ausa? CdopmynupyfiTe nNpaBHJIO HANHCAaHHA peakIHH
THAPOJIH34.

-400. B yueGHO#l snuTEpaType MOXKHO BCTPETHTB CJle-
ayoole ompejesnenus rugposausa: 1. «Fmaponusom na-
3biBaeTcss o6MeHHas peaklHs BellectB ¢ Bono#. Ilpm
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3TOM HMeeT MECTO CMellleHHe DaBHOBeCHS AMCCOLHALMH
Boasl HyO=H++4OH~- BcieacTBue CBSA3BIBAHHSI OJHOTO
U3 ee HOHOB (MM 000OMX) HOHaMH DacCTBOPEHHOrO Be-
mecTBa ¢ 06pa30BaHHEM MaJIOAHCCOLHMHPOBAHHOIO HJIH
.MaJIOpaCcTBOPEHHOTO NMPOAYKTa».

2. «Ilop rUApPOMN30M HJIM THAPOJHTHYECKHM pacllen-
JIEHHEM COJIH TOHHMAIOT €e pas3JioXKeHHe BOJOH C MOJy-
YeHHEeM BHOBb KHCJOTHI H OCHOBaHHS, U3 KOTOPHIX Oblia
o6pasoBaHa COJIb>.

3. «I'upposn3 ecTb mpouecc, NPOTHBONMOJOXKHBIA NpPo-
neccy o6pa3oBaHHUsl COJel».

4. «T'vpponus — mpouecc paclienyieHHsl BeIleCTB BO-
JOH, KOTOpPHIH OTJHYaeTcss TeM, UTO COCTaBHbHIE YAacTH
BOZBl COENWHSIIOTCS C NPONYKTAMH PacLIeNJIeHuss.

5. «TpaAUIIMOHHO peaKUHI0 B3aUMONENACTBHS HOHOB
COJIM C BOJOH HA3HIBAIOT peaklvell THAPOJH3a COJIH>.

OTHecHTECh KPHTHUECKH K KaXJIOMY OINpeJeJeHHIO.
VYKaxnTe UX HENOCTAaTKH M npeuMyulectsa. [Ipensoxure
cBOe COGCTBEHHOE OINpelesieHHe.
~ 401. TIpuBenuTe Bce BO3MOXKHBIE CMOCOBHI CMEINEHHS
paBHOBecHs peakUU# THAPOJH3a BIPABO.

402. Tlepeuncaute croco6bl NONaBJNEHHS peakuUHil
THADOJNH3A.

403. MoxXHO JM CMeIlaTh BIPaBO PaBHOBECHE peak-
IUA THAPOJNH3A VBEJHUYEHHEM KOHIEHTPAlUMH CONMH?

404. YUem oObsicHsieTCsd, YTO PaBHOBECHE THMAPOJIH3A
CMellaeTcss BOpaBO NpH pa3baBjeHHH (BeXb NPH 3TOM
YMEHBbUIAeTCH KOHLEHTpalHs CoJu)?

405. Tlepeuncnute cnoco6bl CMeLIEHHs] DPaBHOBECHS
peakuufl THAPOJIH3a

CO32~+H,0=HCO;~+0OH-,
HC03-+ Hgo == H2C03+ OH-

BnpaBo. Kak MOXHO CyAHTb, YTO MPOXONHT BTOPAs CTa-
nus? ‘

406. V3BecTHO, UTO yBeJHUYEHHE KOHIIEHTPAIHHM COJH
(noHa) cmemraer paBHOBecHe THAPOJH3a Bnpaso. [lo6as-
JIeHHe BOJHI TaKXXe NOJXKHO CMellaTh pPaBHOBeCHe BIpa-
BO, HO Bellb N06aBJ/ieHHe BOABI PaBHOCHJIBHO YMeHbUIEHHIO
KOHUeHTpaunu HoHa. Kak BblfiTH U3 mpoTHBopeuns? 3a-
sucuT qin pH pacrBopa rumponusyiomefics comu or-ee.
KOHLIEHTPALUHU?
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407. B pactBOp COABI, UMEIOUIMHA IIeJOYHYIO Cpeay,
NPHJINBAETCS PacTBOP KHUCJOTH.. MOXHO JiM CKa3aTh, YTO
HMeeT MEeCTO PeaKlUs HeHTpaJH3alHu?

408. TIlpurorossensl pactBophl NapCOs, FeCls u
CuSO,. Hanumunre mno cragusiMm ypaBHEHHS peaKUHH
rufpoau3a. Ha ocHOBaHHH Yero MOXHO yTBepXKaaTh, YTO
MOCJTeNHsIS CTafusi PeaKUHH THAPOJH3a He NPOXOAHT?
Kak ocymecrButh nocsefHion craguio ruaposausa? Ilo-
yeMy NOCJIEAHsISI CTaJUsl PeaKluu THAPOJH3a B PacTBOPE,
NPHTOTOBJIEHHOM DacCTBOPEHHEM COJH B BOJe, He Ipo-
XOIHT?

409. B kakoil cTemeHH mNpoTeKaeT THAPOJIH3 COJH
NaHCO3?

410. Pacnonoxutre Nay;CO3, NaHCO; u NaOH B mo-
pAldKe pocTa 3HaueHH# pH pacTBopoB omHMHAKOBON KOH-
IeHTPalHH aHHOHOB.

411. Peakuuio ruaposi3a HOHA aJIIOMHHHS OGBIYHO
Npe[CTaBJSIOT B BHJE CJAeAYIOUHNX CTaluH: -

A3++H,0-+4+AIOH*+ Ht,
AlOH?++4-H,0=AIl(OH) s++H+.
Uro6nl CMeCTHTh paBHOBECHE peaKLHil THAPOJH3a BIpa-
Bo u moayuuts Al(OH)j;, pobaBasiior 1wesnous. Kak BH
AymaeTe, Kakoi cnocob o0bsicHeHHS 6oJjiee NMpaBHJbHAIMA:

1. MloHn ruApOKCHJIa B3aHMOAEHCTBYIOT C HOHAMH

BOZOpOZa ¢ 06pa3oBaHHEM MOJIEKYJ BOLBI

Al+4+H,0=AlOH>+4-H+,
H++OH-=H;0 u .1. 1.
IosToMy paBHOBeCHe CMeWAeTCsl COTJIACHO NPHHIMMY
Jle lllaTesnbe Bnpaso.

2. I1pu no6GaByieHHH 111€JI0YH NMPOHCXOAUT HEMOCPELCT-
BeHHOe B3aHMOJEHCTBHE KAaTHOHOB C HOHaMH THApO-
KCHJIa: .

Al++OH~-=AIlOH?t,
AlOH#*+4-OH-=AI(OH).t,
Al(OH) s*+OH~-=AI(OH) 3.

412. Peakuun rugpoausa PCl3 u FCl mnporekaior

COIJIaCHO CJIeAYIOLIMM YPaBHEHHSM: '
PCl3+-3H,0=H3P03;+3HC],
FCl+H;0=HF-+4HOCI.

79



[Touemy B omHoii peakuun o6pasyercas HCl, a B mpy-
rofl — HOCI? TIlocrapafitech HafiTH mnpaBHJO, IO3BO-
Jsiollee NMPeACKa3biBaTh NPOAYKTH B TAaKOrO THNA peak-
LHAX THAPOJIH3A.

413. Kakue cosiu keje3a THIPOJIH3YIOTCA CHJbHee —
FeClg nnu FeCls — u mouemy?

414. pH xakoro pacreopa Bume: SnCl; man SnCle?
(ITpu oxMHAKOBBIX KOHLIEHTPALHIX.)

415. Ilpenckaxure pas3jHYHsi B MpolLeccax THIAPOJH-
3a SnCls u Sn(CHa)s.

416. Kakosa cpena pacrBopa NO; B Boze?

417. Yem ornuuaercss ruapoaus BCls ot reAposansa
BF3? Ortanuaercs su rugpoaus AlCls oT ruaposnxsa
AlF3?

418. T'mapoaus SiCly u SiyClg npoxomut nmo ypasHe-
HHIO

SiCle4-3H;0=H,Si0;+4HCl,
Si3Clg4-4H,0 = H,Si;044-6HCL.

Kak npoxoaut rugposnus SisClg?
419. Ykaxurte HanGoJiee BaXKHbHle ~pa3jHU¥s B Cle-
AYIOIHX peaKIHaX:

ZnCly+H;0=Zn (OH),+2HCI,
Zn (CHs) 24-2H,0=Zn (OH) ,+2CHL.

420. O6psicHHTE, MOYeMy pacTBophl cosefl TI+ umeror
LIeJOYHYI0 cpeny, a TI3+ — kucayo?

421. BeiBeauTe ¢opMyJaB AJs pacyeTa  KOHCTaHT
THApPOJIM3a BCeX THNOB coJiel. Brlpasute KoHCTaHTY
THAPOJIH3a Yepe3 HOHHOE NMpou3BedeHHe BOAH Kp H KOH-
CTaHTy AuccoLHanuu caabof KHCJIOTH H cjaboro ocHOBa-
HHA. YKaXXuTe, Kakne NPHOJHIKEHHS BBl CHEMAJNH IPH
BbIBoJe (opMmya. KakoBH TIpaHHLBI NPHMEHHMOCTH BH-
BeJleHHBIX COOTHOLIEHHH?

422. BriBenure GopMyJsbl AJis1 pacuera KOHLEHTpPauu#
noHos H+ u OH~ u pH pactBOpoB Bcex THNOB rHAPOJH-
3YIOILUXCS coJielt yepe3 HOHHOe NPOH3BeleHHe FOAH Kj,
KOHCTaHTY JUCCOLHMAIHUH CJNabof KHCJIOTH H caboro oc-
HoBaHHsA. KakoBH TpaHHIBI NPHMEHHMOCTH BHIBEIEHHBIX
cootHomeHHH? OT KakuX (aKTOPOB 3aBHCSAT KOHIEHTpa-
IIMH HOHOB BOJOpOJa H Truapokcusa u pH pactBopos co-
Jel, moABepraiouuxcs ruaponusy? Kak HsMmeHsioTcs
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KOHIEHTPAIUH HOHOB BOXOPOAA HMJIM THAPOKCHJIA H 3Ha-
yenuss pH npu yBesHYeHHH KOHUEHTpAlUHH COJH B 2, 4 H
10 pa3s?

423. HacpluieHHBIH pacTBOP BHHHOKHCJIOIO — KaJsHs
KC4H;s06 umeer pH=23,56 (25°C). HanumuTte ypaBHeHue
peakiuu ruaposu3a. Kakve HyXHH JaHHBIE JJISI BHIYHC-
JIEHHs1 KOHLEHTPaIMH pacTaopa?

424, Pactsop, conepxaumuit B 1 a1 10,21 r ¢raneso-
kucsaoro kanusi KCgHsO4, umeer pH=4,01. Hamuumre
ypaBHeHHe peaKUHH THAPOJH3a H PacCUHTaiTe KOHCTAH-
Ty THAPOJIH3A.

425, PactBop, cogepxamuii B 1 a 3,81 r TerpabopHo-
kucaoro  Hatpusi  NapB4O7-10H,O  (6ypa), umeer
pH=9,18. Hanuunre ypaBHeHHe DeaKIMH THADOJIH3A H
BBIYHCJIHTE KOHCTAHTY NMepBOH CTaJHH THAPOJH3a, NMpel-
noJiarasi, 4To oHa o6ycJIoBJIHBaeT Cpely pacTBopa.

426. K pacTtBopy aMMHaKa NPHJHBAETCs PacTBOp CO-
JISTHOH KHCJIOTH TOH XKe KOHUEHTpauuH. B mnoJsyueHHOM
pacreope Cng,t=0,01 Moab/n. Paccunraiite pH 3toro
pactBopa (Kngm, om=1,79-107%).

427. B cnpaBoYHUKE [JIs1 THAPOKCHAA aMMOHHS NpH-
BeJeHO JBe KOHCTaHTHI  AHMCCOLMALHH — HCTHHHaf,
Knm,08=6,3-10= u kaxywascs, Knu,om==1,79.10-".
B uem cocrout npuunHa uX pasauunsi? Kak oHu ompefne-
JeHH? Kako#l KOHCTaHTOH CJefyeT IOJb30BAThCA MJf
pacuera pH pacrBOpa KHCJIOTH HJIH NPOTHAPOJH30BaB-
IIeHCsT COJIH?

428. KakoBBl JOMXKHB OBITH 3apsii, HOHA  (IOJIOXKH-
TeJbHBIH, OTPHIATeJbHHH, BHICOKHH, HU3KHH) H ero pas-
Mepn (6osblIOH, He6GoJbLIOH), YTOOBI, MPOrHAPOJH30-
BaBUIMCh, HOH JaJl pacTBOP C HaWHHU3IINM 3HayeHueMm pH.

429. Tpu pefictBuu Ha HoHBI Al B BOZHOM pacTBOpe
cyabbHA-HOHAMH obpasyeTcsi OCafOK THAPOKCHIAA aJIio-
MHHHA, a He cyabduna amoMuuus. OObsCHHTE NPHYHHY
3TOrO SIBJIEHHS.

430. ITpyn cMBaHHH BOJHBIX PacTBOPOB XJIOPHAA XPO-
ma CrCl; u cynpduna narpus Na,S o6Gpasyercs ocanok
THAPOKCHA XpoMa, a He cysab®uia xpoma, B TO BpeMs
KaK B aHAJOTHYHBLIX ONepanusix 06pa3yloTcs OCaaKH
FeyS3, FeS, MnS, NiS, CoS. O6bsicHute.

431. Ilpn mponycKaHMH QHOKCHAA YrJepoja B PacTBOP
HOHOB TDEXBAJIEHTHOrO  XeJjiesaa KapOoHAaT xKeje3a
Fey(CO3)s He obpasyercs, a OCaxAaeTCsi THAPOKCHA
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xKeJgesa:
© 2Fe(Hz0)6*p.p+3CO0s2p.p=

=2Fe (OH)3-3HyOx+ 6Hy0m +3COqr.

[Touemy rumpokcupa ycroiiunBee kapbonarta? Kak moay-
yuThL KapOoHar Xkesje3a? Kak Gyner Bectn ceb6s kap6o-
HaT KeJe3a NMPH KOHTaKTe ¢ BOAOH? KakoBH NpHYHHBI
CaMOTIPOU3BOJILHOTO MPOXOXKAEHHS] HAalHCAaHHOH peaKIHHu?

432. TlpuBeaure npu3HakM HeOGPATHMOro I'MIPOJH3A.

433. B ueM COCTOMUT OTJIHYHe peakUWi THIPOJH3a
A](CHaCOO)a H Alea?

434. UeM pasnuyaloTcsl peakuuss B3aHMOJAEHCTBHS
AICl3 ¢ HS u peaknust AlCl; ¢ CH;COOH?

435. OOwbsicaure  caenyiomne daktei: Zn(OH),
pactBopsierca B u36biTke Iienoud, a. Ca(OH). He
pacrBopsiercst, CaS ruaposusyercsi Bomo#, a ZnS He
THAPOJIH3YETCH.

~ 436. Tlouemy mpu mnpuGaBieHun kK pacrsopy NaOH
HEeCKOJIbKHX KaleJb PacTBOpa aJIOMHHHEBOJ COJIi He IOo-
Jyyaercs HHKAKOTO OcCajka, HO NpH mnpHGaBjieHHH He-
ckoJbKHX Kamesab pactBopa NaOH k pacrBopy asiomu-

HHeBOH coJu ocafok obpa-
Ta6amma 25 gyercs?

437. Xnopua kajaHd —
€, monb/n pH CUJIbHBEIY 3JIeKTPOJIUT. TeM He
_ MeHee ero pacTBOPHl He HMe-
I0OT  HeHTpaJIbHOH cpelH
801 (759 (ra6a. 25). Kak aro o6bsc-
0,02 6,8 HHTB?

0,03 6,75 438. Ilpemckaxure cpe-
0,04 ° 6,7 Iy  BOAHBIX pacTBOpOB
Na3PO4, NazHPO4 H

NaH,POs.

439. 1%-unle pactophl docdaros NasPOs, NasHPO,
u NaH,PO, umeor caenymoumue 3Hauennss pH: 12,1; 8,9
u 4,6. O6bsiCHHTe MPHYHHBL )

440. B oanom u3 mocoOui MO XHMHH HamHCaHO, YTO
caabolesounHas cpefla pacTBopa AByX3aMelleHHOro ¢oc-
dara narpusi Na,HPO, Bbi3BaHa TeM, 4TO 06pasyloLIHH-
csi npu ruppoause non HyPO,~ nuccounnpyer ¢ o6paso-
BaHHeM HOHOB H+, KoTOpHIe H BHI3BIBAIOT oOCjabJjeHHe
I[eJIOYHOCTH pacTBopa. Bce JH KOPPEKTHO B 3TOM
o6bsicHenun? HamuunTe ypaBHeHHs peaklu#d, MpOTe-
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KaloUMx B pactBope. [locTaToyHO JM HOHOB BOAOPOJAA OT
nucconunaund HyPO4~ nna cosmanus caabolienoyHOR
Cpennl pacTBopar

441. KakoBa cpena pacrsopa NaHCO3?

442. Tlpu HarpeBanun pacteopa NaHCO; cpena u3
OYyeHb Ca6olIeNOYHOM NpeBpallaeTcss B CHJBHOLIEI0Y-
Hyio. [Touemy?

443. B BonHoMm pactBope Na,HSO4 Bo3MOXKHBI cie-
Lyloliue peakiuu ruapoansa nona HSO4:

HSO,~+H,0=H,S0,+OH-,
HSO4_+ H20 = 5042_+ H30+.

Kakasi u3 peakuuii 6ojee BepOSTHA H KAaKyl0 MOXKHO
OXHJATh Cpefy pactsopa? .

444. 1%-usble pacrsopsl Na,P;0; u Na,H,P,0; umeror
pH coorBerctBenno 10,2 u 4,2. B ueM npuumsHa crosb
peskoro pasnnuusi pH pacrBopos?

445. Kakumn mpoueccamu H KakuMH ¢dakropamu
onpenensiercs pH pacTBOpoB KUCHABIX 1 OCHOBHBIX COJIEH?

446.. Hanuiiute ypaBHeHHe TMPOLECCOB, OOYCJOBJIH-
BAIOIINX TV HJH MHVIO CDelly BOJHHIX PAaCTBOPOB CJeAVIO-
mux conaeli: NaHSO,, NaHCOs;, NH,HSO,, NH,HCO;,,
NaHS, NH,HS, NH,HSO;, NaHSOj;, AIOH (CH3COO0),,
FeOH (CH,COO),, NH,H,PO,, (NH,),HPO,.

447. Bydepnoe meficTBue aueratHoro 6ydepa (cMech
anerata HaTPHUS M YKCYCHOH KHCJOTHI) OOGHIYHO OObsiC-
HSIOT CJIEeIYIOUHUMH PeaKIHIMH:

CH;COOH+OH-=CH3CO0—+H,0,
CH;COO-+H+=CH3COOH.

Byner nn coxpansithest 6ydeproe -meficteme nHa OH-,
ecnn B3ath Tonbko CH3COOH? Byner nm coxpansthes
6ydepnoe neficrBue Ha H, ecin B3ate  Tombko CH:COO-?

448. B Tabn. 26 npuBeneHn 3Hauenns pH 0,1 M
pacrsopos HCIl, NaOH wu 6vdepurix pactsopon. O6bsc-
Hute, nouemy pactBopel HCl u NaOH wue cuurarores
6ydepurimu? Ilpennoxure dopmyasn ans pacuera pH
pPacTBOPOB NPH OCYLIECTBJEHHH OMHCAHHBIX ONepauui.

449. Byner au obaanate 6ydhepHBIM HeficTBHEM CMeCh
canaboil KHCJAOTH M CONMH Apyroit cnaboit KHCJIOTH, Ha-
npumep pacreop CH3;COOH w NaCOOH? B stom
pacTBope npH NpHOGABJIEHHH KHCJOTH GyJeT fPOXOAHTDb
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peakuus
COOH-+H*+*=HCOOH

H NpH NpHOABJIEHKH LI1eJIOYH:
CH3;COOH+OH-=CH3COO~-+H,0.

Ta6anuuna 26
pH
nocJse Tiocsie
NOGaBNCHHS Jo6GaByeHus
PacTBOp uexomHoro | 1 Max 0,10 M| 1 Ma 0,10 M ;‘gg’%;&:g::
pacTBopa pa:‘:'rﬁ%)i( ;ICI pac;n?;ong S;OH 1HR BoRoRt
pacTBopa pacTBopa
0,I0 M HCI 1,00 1,00 1,01 2,00
0,10 M NaOH 13,00 12,99 13,00 12,00
0,l0M :
CH3;COOH+ .
+0,10M 4,76 4,75 4,77 4,76
NaCH3;COO
0,I0M
NH,OH+
+0,10 M 9,26 9,25 9,28 9,27
NH,CI

-450. AueratHnlii 6ydep mmeer cocras CH;COOH--
+CH3;COONa. Byner au cmecsb CH3;COOH+-
+CH3COONH, 6ydepHoii?

451. TIpy npUIMBaHUH K PACTBOPY CHJIBHOH KHCJIOTHI
mesoun pH pacTBopa BHauyase HeATpaJu3alHU TIOYTH HE
H3MeHsieTcsl. TeM He MeHee PacTBOP CHJIBbHOH KHCJIOTH
(xak ¥ menouyn) He HaswBalOT GydepHHM. [Touemy?

452. K 6ydpepuomy pacreopy HPO,#~—H,PO4, no-
6aBneHa kucaota. Kakas u3 peaknufi nporekaer B 60Jb-
el CTemeHH:

1) HPO 2 .p+H30+,.,=HyPO,—pp+H2Ox,

2) HePOsp.p+H30+pp=H3PO4 p.p+HOx.
K tomy ke pactBopy no6aByeHa 1esoub. Kakasi us
peakuuil NPOXOAUT B PacTBope B 6OJblled CTENeHH:

3) HPO4* 4 p+OHp.p=PO*p.p+H20x,

4) HoPOy5.p+OH5.p=HPO2 .p;+H20x.
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453. Ecau npuroToBuTh pactsop u3 48,5 ma 0,2 M co-
Jasinod KucyaoTH ¥ 25,0 ma 0,2 M xsopupa kanus, To pH
storo pacrsopa Gyaer 1,0. Beruncaure pH pacrsopa, co-
crosero u3 48,5 ma 0,2 M HCI1 u 25 mJa Boam, u 06bsicC-
HHUTE, NOYEeMY NepBHIH pacTBOP OTHOCHTCA K Oy(depHHIM.

454. B rtabs. 27 npuBeneHO ABa coctaBa GydepHHIX
pacTBopoB ¢ HHM3KHMH 3HaueHHsMH pH. Bo ckosbko
pas HeoOGXOAUMO YBEJHYHTh KOHUEHTPALHIO COJISTHOH KHC-
JIOTHl B BOLHOM pacTBope H B 6y(hepPHOM pacTBOpe C XJIO-
puaoM kajuus, utobn pH pactBopa Bo3poc Ha eZuHHLY?
ITouemy pacTBOpH Ha3BaHH 6y(depHBLIMH?

Ta6auma 27

Cocras
- PH
0,2M KCl, mn 0,2M HCI, ma
25,0 48,5 1,0
88,1 11,9 2,0

455. PaccuutaTh KOHIEHTPAUHIO HOHOB BOLOPOAA B
6ytdepunoit cmecu CH3COOH+H-CH3;COONa MoxHO MmO

tdopmyJe

[H] = Ken,coon® Cxuca
o CCOJ!H :

BuiBeaute sty dopmyny u dopmysy AJsi BHIUHCIEHHS
KOHIEHTPAlMH HOHOB Bojopoda B OydepHofi cMmecH
NH,OH-+NH,Cl. Brisenute dopmynast nas pacuera pH
6ydepubix cMecel. [Tepeuncinre orpaHuyeHusi B mpuMe-
HeHHMH 3THX GOpMYJI.

456. Boxuble pacTBOpH GHXpOMaTa Kajus HMEIOT KHC-
Jylo cpery, a xpoMata — llenounyio.” O6bscHUTE TpH-
YHHBE! M HalHUINTe YPABHEHHUS peakIuil.

457. Eciu B BOJle PacTBOPHTb XPOMAaT HATPHSA M OH-
XpoMaT HaTpHuf, TO B pacTBope OYAyT OJHOBPEMEHHO
NPUCYTCTBOBATh GHXPOMAT- H XPOMAT-HOHH B PA3JHYHBEIX
KoHueHTpauusix. Hanuuure ypaBHeHHe peakuuit o6paso-
BaHHSl OJHHX HOHOB H3 JDYTHX B BOJAHBIX pacrBopax H
YKaxHTe CcrnocoObl NMOBBIIIEHHS HX KOHIEHTPALHH.
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458. Peaxuun ruaponausa’ 6uxpoMar-HoHa ¥ XpoMmar-
HOHA BBIPAXKAIOTCSl YPaBHEHHSIMHU:

Cr2072-—|—H20 =2C rO_42—+2H+, B
CrO02~+4H,0=HCrO,~+4OH~.
Hannumre ypasHenns peakuuii nepeBoja OJHOTO HOHA B
ApYrofl IIpH H3MEHEHHH CPelbl PacTBOpa.

459. Ha npumepe peakuufi nmepeBoga OZHOTO HOHA B
JApyroél Npu HU3MeHeHHH cpelbl pacTBopa

Cry0.27+20H-=2CrO2-+H.0,
2Cr04#+2H+=Cr,0,#+H.0
chopmyaupy#iTe riaBHOE YCJIOBHE OCYIIECTBHMOCTH TaKO-

ro mepexoja. i

460. Huxke man npumep nocnefoBaTENbLHOCTH OMepa-
LM NPH COCTaBJIEHHU YpaBHEHUH peakUMH nepeBoja
OJHOTO MOHA B IPYroif mMpH U3MEHEeHHH Cpelbl PacTBOpa.

IMpennonoxum, uro won Cr:07% ciaexyer mepeBecTH B
nor CrOs2—. Torna

1) Cry0,27—CrOg2-,

2) Cry0.27—2Cr0O,2-,

3) Cr;0,#~—-2Cr0,>+4H,0,

4) Cr;02+0OH——2CrO,++H,0,

5) Cr0;2420H-=2CrO.~+H,0.
TIpotuBOnmoONOXHEI# nepexon 3amuchiBaeTcss B 06paTHOM
HanpaBJIeHUH:

1) CTO42——+CI‘2072—

2) 2CrO&—Cry,0%

3) 2CI‘042-—>CI‘2072-+H20,

4) 2CrO2+H+—>Cry0,2+4H.0,

5) 2‘CI'O42_+2H+= CI'2072_+H20.

O6patute BHHMaHKE HA TO, KaK ONpeAesieTCs] HOH (OH-
unu H+), cnocoGerByloumuit mepeBony OXHOTO HOHA B
Ipyro#l, 1 Koraa cnpaBa NpHOGABISETCS MOJIEKYJa BOXBL.
3anucate ypaBHeHHe €O 3HAKOM paBEHCTBA MOXKHO,

TOJIbKO YOEeNHBIIMChL B PAaBEHCTBE UHCJIA aTOMOB H 3apfi-
OB 1o o6e CTOPOHHI OT 3HaKa paBeHCTBA.-IIpoBepbTe
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COCTaBJIEHHBIl BAMH aJITOPUTM HalHCaHHSA ypaBHEeHHH Ha
npumepe nepexogos A+ B AlO;~ u AlOy~ B AR

461. Hanuuure ypaBHeHHe peakUMH INpeBpalleHHs
HOHOB:

1) Cr*+—CrOy-, 8) Py0/——>PO-,
2) CrOy~—-Cr3t, 9) PO&#—P,074,

3) Zn?*+—Zn0Oy*-, 10) P.O74—HPO.,
4) Zn2-—Zn2+, 11) AlO;—Al(OH) s
5) B4O72_—>B033‘, 12) CI'3+—'>CI'2072_,

6) BO3*——B,07%, 13) CrO2—Cr3t,

7) Si4092——+S i'zOsz'-,

IIpi cocraBieHMH YypaBHeHHIl peakUHil MNOJb3yHTeCh
ClelylOlIMMH TpaBHJaMH: YpPaBHATb YHCJA aTOMOB,
OIpeJeJsIOINX Ha3BaHHe HOHa (XpoM, LHMHK, 6op, ¢oc-
¢op u T. 4.), MOACUHTATh YHCJIO aTOMOB KHCJOPOZAa B
o6eHx 4aCTsIX ypaBHEHHS, H, €CJIH CJleBa HMeeTCsT H30bITOK
aTOMOB KHCJODOZA, Nepel 3HAaKOM paBeHCTBa Npubas-
JISIIOTCS MOHBI BOLOPOZA, a €CJH HeNOCTaTOK — npubab-
JSIOTC HOHBI THAPOKCHJAa, CrpaBa NMpPUIHCHIBaeTC MO-
JeKyJla BOABl U YPaBHUBAIOTCS UUCJIa aTOMOB KHCJIOpOAA
H BOZOpPOZa no o6e CTOPOHHI 3HaKa paBeHCTBa. Kakue
yPaBHEHHSl He COCTaBJISIOTCS NPH MOMOIIH CO3LaHHOTO
BaMH aJropHTMa H Moyemy?

462. IlpuBenuTe BCe BO3MOXKHBIE NMPHYHHE], NOYEMY B
KHCJIOH cpelle ycrofiunB 6uxpomat-uoH CreO%—, a B 1ge-
JIOYHOH — XpoMmaT-uoH CrO,—?

463. Brluucaure KoHueHTpamuu uoHos B 0,1 M pac-
tBOpe KCrO,, eciu

CrO42+H;0=HCrO,~+OH~ K=32.10-8,
2HCIO4_= CI‘2072"+H20 : K=33.

464. B 0,3 M pacreope H3AsO; MHUIbSIK B 3aBHCH-
MOCTH OT Cpelbl pacTBOpa IPHCYTCTBYeT B BHJEe HOHOB
ASO4(H20)123‘ npH pH>13, HASO4(H20)G?‘_ IIpH
7<pH<<11 u HpAsO4(H;0)s~ nmpu pH<<6. Hanumure
ypaBHEHHS] NPOLECCOB B3aHMHBIX NEDPEXCGA0B HOHOB IIPH
H3MEHEHHH Cpelbl pacTBOpa.

465. Buxpomat-HOH B KHCJIOH cpelle, 6yAydYH OKHCJIH-
TeseM, nepexoauT B HOH Cr3t. YpaBHeHus peakuuH
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3JIEKTPOHHO-HOHHBIM METOJOM COQCTaBJIAIOTCA B CJELy!O-
el nocjefoBaTeNbHOCTH:

1. Cry0O2~—Cr3+,

2. CI‘2072——*2C1'3+,

3. Cry074—2Cr3+-7H,0,

4. Cry07#+414H+t—=2Cr¥+7H.0,

5. CryO72~ 4 14H+ 4 6e=2Cr3+4-7H,0.

Onuumre CJIOBaMH 3JIEKTPOHHO-HOHHBIH crnoco6 moabopa

KO3} (PHIHEHTOB OKHCJHTEJbHO-BOCCTAHOBHTENbHEIX peak-

uuii. Bocnmosb3oBaBLIMCH CO3MaHHBIM aJrOPHTMOM, MOX-

G6epure ko3¢ ¢uuHeHTH B ypaBHeHHH NO;~=>NOs3~.
466. Ilon6epute KO3 (HUMEHTH ypaBHEHHH peaKIHH:

Fe304x+HN03—>Fe3++NOr,

AS4S4R+HN03‘+ASO43_, 8042_, NO,-,

FeAsS+HNOs;—Fe¥, AsO-, SO, NOy,

NayS203+4Cl;—+SO42-, Cl,

NapS2034-15>S,06%, I,

H2S406+H2SO3_*H2SSOG, H28203,

FeC13+N32$203—>N325406,

Fe3P+HN03—>Fe3+, p043—, NO,

9. FesP+HCI—>Fe?+, PHj;, Hor,

10. FesP+HNOs;—Fe3t, POs*-, NO,

11. C6H50H—|-Br2—>CeHgBr30H, HBr.

467. Ecau MeTassBl ONyCKaThb B PacTBOPH HX coJel
(craHpapTHEE KOHLEHTpPAlMH), TO Ha IOBEPXHOCTH Me-
TaJa 06pasyercsl HJIH OTPHLATEJNbHEH, HJIH MOJIOXKHTEJb-
HHH 3apan. KakoBel ycioBuss 06pa3soBaHHsSl TOTO HJH
HHOro 3apsifa? KakoBHl yCJIOBHSI OTCYTCTBHSI 3apsiaa?
Kakum cnoco60M MOXKHO peryJHpoBaTh BeJIHUHHY 3apsina
H U3MEHSITb ero 3HaK?

468. B coOTBETCTBHH C BEJMYHHOH CTaHZApPTHOTO BOC-
CTAHOBHTEJILHOTO INOTEHIMajsla Meldb He JOJIKHa BHITEC-
HATb BOJOPOA H3 pactBopoB KuCJIOT. OpHako Melb
pacTBopsieTCs] B KOHLEHTPHPOBAHHOH COJISHOH KHCJIOTe
H B pactBope cepoBomopona. OOGBsCHHTE 3TH 3KCIEpH-
MeHTaJIbHble (QaKTHI.

469. OGcynuTe BCe BO3MOXHBIE CHOCOGH CMeIlEHHS
paBHOBeCHS

XN e W

Cu?tp.p+2e=Cug
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B CTOPOHy 00pa30OBaHHsl MeTaJJIMYeCKOH MeAH H B CTO-
POHY ee paCTBODEHHS.

470. Menp He pacTBOPsSieTCS B KHCJOTaX-HEOKHCJIHTE-
JfIX, TaK KaK PaBHOBeCHe

Cu+4-H+=Cu*++1/2H,

CHJIBHO CMellleHO BJIeBO. IIpeisioxkuTe BCe BO3MOXKHbBIE
CIocOGH CMeIlleHHsI PaBHOBECHS BIPABO, T. €. B CTOPOHY

pPacTBOPEHHS MeEIH.
471. B3aumopeiictsue HOHOB S2032~ u ClO— MoxHO
onHeaTh ABYMSI cioco6aMHu:

1) S,05 + H,0 — 2 =SO;~ + S + 2H+
ClO~ + 2H+ + 2 =Cl— + H,0

8203— =+ ClO— = 804_ +S + Cl-
H,S,0, + HCIO = H,S0, + S + HCI;

2) 45,057 —2e =3SO¢~ + 5S
ClO— + 2H+ + 2e = Cl— + H,0

48,03 + ClO- + 2H+ = 3503~ + ClI- + H,0 + 58

4H,S,0, + HCIO = 3H,SO," + HCl + 5S + H,0
B uem npHuMHa BO3MOXKHOrO MoAGOpa pas3jiHUHBIX KO3b-
¢unuenToB? Kakomy ypaBHeHHIO clielyeT OTAAaTh Npel-
nouyreHue? Ilpenckaxure ¢akrTopbl, O6/1arONPUSTCTBYIO-
L14e MepBOMY HJIH BTOPOMY IIpoleccaM. ‘

472, Tlon6epute k03P PHUHEHTH B CJAEAYIOIIHX ypaB-
HEHHSAX:

NaQSQO3+C12+HQO—+NaQSO4, SOz, HCI,

N2,S;03+ Cly-+NaOH->NaCl, Na;SO,, H,O.

Kak oGBSICHHTh H3MeHeHHe MeXaHH3Ma PeaklHH IPH H3-
MEHEHHH Cpefbl?
473. B BomHOM pacTBOpe -CepPOBOJOPOJ OKHCJSAETCS
HozoMm . :
Izp-p‘i‘HQS'n-p:QHIp- p+S}(,

HO B ra3oBoil (ase, HA06OPOT, cepa OKHCIAET H0AOBOO-
pon:
Sp+2HIp=H2Sp+12p.

IIpuBenute BCe BO3MOXKHBIE OOBSICHEHHSI 3TOTO SIBJIEHHS.
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474. Tlpouecc B3aumoneiictBuss MnSO; u KMnOy B
NPUCYTCTBHH  KOHIEHTPHPOBAHHOH CePHOH  KHCJOTHI
MOXeT GBITh ONMHCaH ypaBHeHHEM

3MHSO4+2KMI’IO4+8H2504= v
—=5Mn (SO4) o+ K2S04-+8H,0.

OnHako NMPOAYKT peakUHH HMeeT YepHHIH IBeT. B uem
npuyuHa? Ilpensoxure ApyrHe ypaBHeHHs Ipollecca H
crnocobbl 10Ka3aTeabCTBA X NPaBHJIbHOCTH.

475. VlHorna pacTBOpeHHe MeOW B CepHOH KHCJOTe
ONHUCHIBAIOT NPH MOMOIIM CJeLyIOLIUX ABYX YpaBHEHHH:

CUR+H2SO4p-p= CuOx+SOgr+H;05,
CUO}("‘HQSO“) -p= CUSOAD. p+H20m.

ITpenJioxute crnocoGel 3KCHEPHMEHTAJBHOTO M TEOPETH-
YeCKOro M0Ka3aTeJbCTBa 00pa3oBaHHsl OKCHAa Menau. Ha-
CKOJIBKO peaJleH 3TOT MeXaHH3M Ipoiecca?

476. Kakne mpenMyllecTBa H HEJAOCTATKH 06lapyKH-
Bator KMnOs u KyCr;0;, xora ux HCIoAb3ylOT Kak
OKHCJIHTENH B 00beMHOM aHasu3e?

477. dast Toro yToGbl ONPENEJHTh BO3MOXKHOCTbH IPO-
XOXKJeHHsI OKHCJIHTEJbHO-BOCCTAHOBUTENBHOH peaklyy,
creayer u3 TabJHL CTaHAAPTHBIX BOCCTAHOBHTEJBHBIX
NOTEHIHAJIOB BBHINHCATh MOTEHUHAJBl NMPOLECCOB OKHCJE-
HHS ¥ BOCCTAHOBJIEHHS] H COCTaBHTb.yPaBHEHHE peakIuH,
JJIsT KOTOPOH 3. A. C. OyJAeT MOJIOXKHUTEJbHOH BEJIHUMHOM
(AG°= —nE°F). OnpenenuM BO3MOXHOCTb B3aHMoJefl-
ctBusi NOy— n MnO;~. IloreHuuasbt BOCCTAHOBJEHHSA
(ssexTponbl mMpubaBJSAIOTCA Mepel 3HAKOM paBeHCTBal)
COrJIacHO TaGJIMYHBIM JAHHBIM PaBHBI:

MnOj + 8H* + 5e = Mn?t+ + 4H,0,
EOM_n”/MnO;‘ = +1,51B,

NO; + 2H+ + 2¢e = NO; + H,0,
E°N02_ Noy = + 0,94B.

Hanpagsenne OKHCJIHTENIbHO-BOCCTAHOBHTEJIbHOH
peakIluH onpefe/sieTcsl HanpaBJeHHeM CaMONPOU3BOJBHO-
ro mepexojia 3JEKTPOHOB C 3JIEKTPOAA, I'le BePOSTHOCTD
HX 00pa3oBaHHs BHILe, HA 3JEKTPOA, TLe 3ITa BepOsiT-
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HOCThb HHKe. IlepBHIi 3/1eKTPOA HMeeT GOJIBLIMA OTpHILA-.
TeJIbHBIA 3apsi[l WM MEHbIIHH MOJOXHTEJbHBIH MO OTHO-
IIEHHIO KO BTOpOMY. Tak KakK 3JIEKTPOHBl € IIepBOrO
3JIEKTPOJa YXOJAT, TO PeaKUHIO Ha HeM CJeAyeT NMHCaTh
TaK, YTOOHl 3JIEKTPOHB! OTAABaJHCh, T. €. B HalpaBJIeHHH,
NPOTHBOMOJIOXKHOM TOMY, KOTOpOe JaHO B Taliule BOC-
CTAHOBHUTEJbHBIX NMOTEHLHAJIOB.

CaenoBatenbHO, ypaBHeHHe peaKUMH Ha IIepDBOM
3JIeKTPOJAe CJefyeT IepenHcatb B IPOTHBONOJNOXKHOM
HanpaBJ/IeHHH M CJIOXKHTb C ypaBHeHHeM DeaKILHH Ha BTO-
POM 3JIeKTPOJie, YMHOXHB HX Ha TakHe KO3(P(PHIHEHTH,
yTOObl YMCJO MPHHATBIX 3JEKTPOHOB DAaBHAJNOCH YHCJY
OTA2HHBIX. OJIEKTPOAHble IMOTEHLUHAJNH He YMHOXAalTCsH
Ha KO3 (HIMEHTH, a ajare6panyecku CKJaAbIBAIOTCS:

X 5|NO; + H,O —2e¢ = NO3 +2H* EN03 /NOy _=—0,94B;

X 2| MnOjy +8HT +5e=Mn2t+4H,0, EM 4 /MnO] =+1,51B

3. A. ¢.=1,61—0,94= + 0,567B.

[ToaoxxutenpHoe 3HayeHHe 3. J. C. TOBODHT O NPaBHJb-
HocTH pacdera. [Tosmyuennoe ypaBHeHHe ONHCHIBaeT CaMo-
NPOH3BOJILHEIH IPOLECC MPH CTAHAAPTHHIX TeMmeparype
u ycaosuax (¢=25°C, p=101,3-10% Ila, KOHLeHTpalHH
BCEX HMOHOB W MOJIEKYJ PaBHH MO 1 MOJb/i).

Bama 3agaya coctouT B TOM, 4TOOBl COCTAaBHTb aJIro-
puTM (HambGoJslee KpaTKoe H CTPOroe npeaNnucaHue) LJs
OnpefesieHHs] HanpaBJeHHs OKHCJIHTEJbHO-BOCCTAHOBH-
TeJIbHBIX PeakKluil 1 pacyeTa HX 3. A. C. IpH CTaH,LLapTHbIX
yCJIOBHSIX.

478. IloueMy mpH CyMMHDPOBaHHHM ABYX no.nypeaxunn.
C JIOGHIM OJMHAKOBBIM UHCJOM 3JEKTPOHOB JJISi BHIYHC-
JIeHHsl 3. A. C. CYMMapHOH peaklMH JOCTaTOYHO IIPOCTO
CJOXKHTb 3JIEKTPOAHBIE IOTEHLUHAJbl INOJYpeaKUHH, He
NpPHHHMAs B pacyeT YHCJa 3JIEKTPOHOB B PeaKUAH?

479. Otkpofite Tabaully CTaHZAPTHBHIX BOCCTAHOBH-
TeJIbHBIX NMoTeHluaoB. HafiiuTe caMoe BHICOKOE H camoe
HH3KOe 3HaueHHs NoTeHHHanoB. OGbsCHHUTE, MOYEMY He-
H3BeCTHHl GoJiee BHICOKHE H HH3KHE 3HAYeHHs NOTeHUHa-
JIOB?

480. B Tta6u. 28 npuBefeHBl CTaHAApTHHIE BOCCTaHO-
BHTeJblible MOTEHIHAaJbl rajoreHoB. Kak wuameHsieTcs
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Ta6annma 28

S.nex'rpqn Peakuyus E°, B
2F-/F, Fo+2e=2F- +2,87
2Cl1-/Cl, Cly+2e=2Cl- +1,36
2Br—/Br; Bro+2e=2Br- +1,09
21-/1, I+ 2e=21- +0,54

OKHCJIHTEJbHAA CIMOCOOHOCTh TaJIOTEHOB B BHAE MPOCTHIX
BeIECTB NMpH Nepexofe oT (dropa K Hoxay? Kakoii asnement
obJsagaer aHOMaJbHBIMH cBoiicTBaMu?  [leficTBHEM
KAKOro raJjoreHa MoxHo nepeBecTH Fe*r B Fe¥t (Fe¥t4-
+e=Fe?+, E°=0,77 B).
481. MOXHO JIu METa/JIHYECKHM 2KeJe30M IepeBecTH
Fe3t B Fe?t, ecan
Fe2+4-2e=Fe, E°=-—0,409 B,
Fe?t4-e=Fed+ E°=0,770 B.

482. Tlpu nmeilicTBHH pacTBOpoM, comepxamuMm Fedt,
Ha MeTa/UIHYeCcKoe KeJje30 obpa3yercsi pactBop Fe*t:
Fe-2Fe3t=3Fe+,

Hanuumnte no ananorun peakunio Mexay Cu u Fedt.

483. B ueM npHuMHA pa3JIHYHBIX NPOAYKTOB DeaKIHH:
Zn+4HNOj3 (konuenTpup.).=Zn (NOs) .42NO.+2H,0,
3Zn+8HNO;3 (pa3basien.) =3Zn (NOs) +2NO +4H.0,

4Zn-+10HNOs3 (ouenp pasbaBi.) =
=47Zn (N03)2—|—2NH3—|—2H20

484. TlpensoxuTe BCce BO3MOXKHBEE CIOCOOBI NepeBoia

B BOJAHOM pacTBope HOHOB Fe?+ B Fedt.

485. BsaumopeiictBue noHo Fe?t B BOIHOM pacTBOpe
B NPHCYTCTBHH KHCJOPOJa NMPOXOAHT IO YpaBHeHHIO

Fe¥ty.p+Ogr+2H;0,x =4Fe (OH) 3x.
Hanuuiure ypaBHeHHS 9TOH peaklMH B KHCJOH cpeje.

486. B CcBHHLOBOM aKKyMYJSITOpDE IPOUCXOISAT CJe-
AylollHe peaKIHH:
pa3

PbO,, +Pb, +2H,S045p == PbSOsp.p+2H, 0.

sapsif
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[Tepeuncante Tpe6OBaHHS K peaklHH, KOTOpHE MO3BO-
JILJIM MCTIOJIb30BATh ee AJIs aKKyMyJsTopa.

487. OO6BbsAcHUTE, MOYEMY B CBHHIOBOM aKKYMYJATO-
pe He MPOXOAHT peaKUHus:

Pbx+HSO4p. p=PbSOyx+Hor.

488. Bo3aMmoxHO JiH B3aumoneiictBie HOHa CryO2—
¢ nonamu Fe3+ F—, Cl-, ClIO,~ u ClO;z—?

489. Ilo oTHolIeHHIO K BOJ€ BellleCTBA MOXHO pasje-
JUTh Ha JBa KJlacCa — OKHCJHTEJIH H BOCCTAaHOBHTEJIH.
KakuMu (akTopaMH onpejessieTcs MOJIOXKeHHe BellecTBa
B TOM HJIH HHOM KJacce?

490. YxaxuTe BO3MOXKHbIEe IPOAYKTH B3aHMOAEHCTBHS
C BOJOH CHJBHHRX BOCCTAHOBHTEJEH H CHJIbHBIX OKHCJH-
TeJiel. .

491. CuJbHble BOCCTAaHOBHTENH CIHOCOOHBI BBIAEJATH
BOJOPOA H3 BOAHBIX PacTBOPOB, a CHJbHBIE OKHCJHTe-
JH — KHucaopoJ. Hanuiiure ypaBHeHHN peakLHi.-

492. Byzner JM mepMaHraHaT-HOH BBIAENSTb KHCJIOPOX

M3 BOJBI B KHCJIOM DacTBOpeE, €CJIH

MnOy + 8H* + 5¢ = Mn?+ + 4H,0.

E;‘n“,Mno‘_ = 1,491B,

O, + 4H+ +4e =2H,0 Epo/0, = 1,229B.

493. Mny(SO4)3 pacTBopsiercsi B BOLHOM pacTBope
kuciaotel (1 M). Ycroituus Jin aTOT pactsop?

494. Housl Mn®*t B BoJHOM pacTBope mpeTepleBaloT
B3aHMOJEHCTBHS 10 ABYM DasJIMYHBIM peakLHuaM, B pe-
3yJbTaTe KOTOPHIX o6pasyioorcsi Mn?t, MnO,, O, u Ht,
Hanumnte ypaBHenmss stux peakumii. [Ipeackaxure,
Kakasl peaxlHs npeo6aanaer?

495. BbluncauTe 3.14.C. peakIHH AHCIPONOPLHPOBaA-
HHS

2Cuh ,.p=CuK+Cu2+p-p,

eCJIH:
Cutp.pte=Cug E°=0,52 B,
Cu?tp.p+2e=Cux E°=0,34 B,
Cu?ty.p+e=Cutp.p E°=0,15 B.
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496. CrangapTHH{ NOTEHIHAJ PeaKLUHUH paBeH
Ag+p.p+e=Ag}( EO= +0,800 B.

Kakos Gyner motenumuan 1 kr Merasiauyeckoro cepebpa
B 1 M pacrBope AgNO3?

497. OKHCIHTENbHO-BOCCTAHOBHTE/IbHBIE  CBOKCTBA
BellecTB 4acto 3aBucsAT or pH pacrBopa. Hanmpuwmep:

5H,0,+ I,=2HI103+4H,0 ‘pH=I1,
5H202+2H103=12+502+6H20 pH=2

B uem mpuynHa 3TOro ABJEHHSA?

498. Kak noHsTh BBIpaxKe€HHe, YTO «SnZt KakK OKHCJIH-
TeJb cCHJbHee Pb*»? .

499. Tlpu npunnuBaHnu pacrsopa QTOpPHA-HOHA K cJa-
6okuciaomy pactBopy FeCls pactBop moutH obecliBeYH-
BaeTcsi, a BOCCTaHOBJieHHe HoHa Fe3t mo Fe?t 3amertHo
o6seruaercsi. OGbsiCHUTE.

500. ITpucyrcrBue uoHoB CN— o6Jieruaer mepexon
nouoB Co?+ B Co3+, a monos Meau Cu?t—p Cut. Ilo-
yemy? :

501. Kakoii u3 pacrBopoB G6osee ycroitunn: CoSO4
HJIHN COz(SOq,) 3?

502. B kakoM COCTOSIHHM ABYXBaJeHTHHH KO6aJbT
nposiBjsier 6oJjiee CHJIbHBIE BOCCTAHOBHTEJbHBIE CBOHCT-
Ba — B BuJe HoHa Co?t (1. e. [Co(H20)6]?") nan B BuIE
noHa [Co(NHs)e]?t? DTH HOHBI npeBpallalOTCsi B HOHBI
Co¥* (1. e. [Co(H20)6]3*) u [Co(NHs)s]3*+ coorBerct-
BEHHO.

503. B kakoM BHIe TpexBaJieHTHHII KoG6ajbT GoJee
cTabujieH U B KaKOM IposBJsieT 6oJiee CHJIbHBIE OKHCJIH-
tenbHble cBoiictBa [Co(Hp0)¢*+ mam [Co(NHs)e]3+?

504. OGcyauTe BOCCTAHOBHUTEJbHBIE MOTEHI[HAJBI

Egar g+ = —0,41B,
Egoejc+ = + 0,84B,

o

EMn2+/Mn3+ = +41,51B

C TOYKH 3pPeHHS BO3MOXHOCTH CYIIECTBOBAHHS R BOJHOM
pacTBope ABYX3apsAHbIX HOHOB.

505. B yem npuuuHa, mouyemy Mn2t Kak OKHCJHTENb
cnabee Crt?
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506. Kax Gymer pearupoBaTh MEPOKCHI BOAOpoOAa C
noHamu [Fe(CN)g]% B KHCJIOM pacTBOpe H C HOHaMH
[Fe(CN)g]* B LIeJOYHOM pacTBOpe, €CHH:

[Fe(CN)e]*p.p+e=[Fe(CN)s]“p.p» E°= +0,36 B,
2H+p. p+02r+23=H202)§( E°= +0,68 B,
HyOp+2H+p.p+2e=2H;05 E°= +1,77 B.

507. B kakoM COCTOSIHHH TpPeXBaJIeHTHOE XKeJie30
GoJsiee CHJIbHBI} OKHCJHTENb — B BHAe HOHa Fe¥ (1. e.
[Fe(Hz0)6]*) nam B Bume [Fe(CN)g]*? VYkasaHHbe
HOHBI Tepexoaar B ol Fezt (1. e. [Fe(H:0)6]%t) n
[Fe(CN)¢]* cooTBeTcTBeHHO.

508. Peakuus

U (V1) +Fez+=U(IV) +Fes+

NPOXOJUT BJIEBO B CEPHOKHCJBIX PACTBOPAX M MEHSeT Ha-
npaBjieHde BNpaBo NpH npubaBieHHH @ocdaT-HOHOB.
[Touemy?

509. O6GpbsicHUTE pa3JjiiyHe B CTaHAApPTHBIX BOCCTaHO-
BHUTEJIbHBIX MOTEHIHAJAX:

Co (H0) ¢*++e=Co (Hy0) 62+ E°= 41,84 B,
Co (NHs) g+-+e=Co (NHj) 62+ E°= 40,1 B.

Kaxkoe BajieHTHOe cocTOsiHHe Ko6asbTa 6oJjiee YCTOHYHBO
H KaKOBO BJIMSIHHE JINTAHIOB Ha YCTOHYHABOCTbH?

510. Kak Banusier npubasinenne NHs, Cl— u SCN-
pacTBOpaM [ByXBaJleHTHOTO Ko6GasbTa M MeIM Ha HX
CTa6UJIBHOCTE?

511. O6GcyauTe NMPUYHHBI 3aBHCHMOCTH CTaHAApTHHIX
MOTEHIHAJOB HOHOB LepHUs OT MPHPOJAL KHCJOTHI:
E°ce3+/cet+ paBuum B HC1+41,28 B; 8 HNO3;4-1,61 B; B
HyS04+4-1,44 B u 8 HC104+-1,70 B.

512. )KenesHasi H HHKeseBasi MJIACTHHKH MOTPYKEHBI
B 1 M pactBOp COJNISIHOH KHCJIOTH H PacCTBOPSIIOTCS B .Hel
C BbAeJeHHeM BoaopoAa. UTo mpousoizer, ecsd IJac-
THHKH COEIMHUTb NPOBOJIOKOH?

513. [Touemy A/ TOYHOTO M3MeDEHHUS 3. I. C. TajbBa-
HHYeCKOro 3JIeMeHTa HeJslb3sl N0JIb30BAThCSl BOJBTMETPOM
(maxe ouenb TouHbIM)? Kakoil cnoco6 uaMepeHss 3. 1. c.
CJeflyeT NPUMEHSATh? .

514. ITpu usMepeHHuHu 3. A. C. raJbBaHHYECKHX DJIEMeH-
TOB MO MeTOAY KOMIIEHCAlHH B CXeMy Kpome GaTapeu
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(unH akkyMyJsitopa) BBOAAT 3JjeMeHT Becrona, oTJiH-
YalolUINACA HCKJIYUTENbHOR CTAaGHJABHOCTBIO 3. I. C.
C kakoi 1eJablo?

515. Pas6efiTe peakuuio

Agx+HIp.p=Aglx+'/2Hor

Ha [Be DeaKIHH OKHCJEHHS W BOCCTAHOBJIEHHS H Mpel-
JIOXKHTE CXEeMY raJIbBAHHYECKOTO 3JIeMeHTa.
516. MeeTcs raabBaHHYeCKHH 3JE€MEHT

an-}— Cu2+ -p = CU}(+Zn2+ .1).

Kak u3aMeHsiercs 3. A. C. 3J1eMeHTa, eCJH YBeJIHYUTb KOH-
neHtpanuio HoHos Cu?t u Zn?*+; ecji yBeJHYUTH NMOBEPX-
HOCTb IIMHKOBOTO H MEJHOTO 3JIEKTPOJOB; €CJH B 3JIEKT-
POAHBI PacTBOP NMPHJHTb KOHIEHTPHPOBAHHHIH PacTBOP
KCl; ecain mOBBICHTb TeMIepaTypy?

517. IIpennoxuTe npaBHIO, COTJIACHO KOTOPOMY OKHC-
AHTEJbHO-BOCCTAHOBHUTENBHYIO  peakLHI0 B  BOJLHOM
pacTBOpe MOXKHO 3amHcaTh Kak NPOTEKaIollyI0 B rajbBa-
HHYECKOM 3JIEMEHTe.

518. Kak u3MepHTb B BOJZHOM pacTBope 3. . C. peak-
LUK

21-4-S;04%=1,--2502-?

CKOHCTpPYHpY#HTE rajJbBaHHUYECKHH 3JIeMEHT H BBLIUHCJIHTE
3. A. C. IDH CTAaHAAPTHBIX YCJIOBHSAX.

519. Kak ocyuiecTBHTh B rajibBaHHYECKOM 3JjIEMEHTE
peakIHIo ’

Nix+2H20%=Ni(OH) g+ Hor,

npoxojsurylo B BOOZHOM pactBope? CkoHcrpyupyiite
raJjbBaHHYeCKHH 3JIeMEHT, BHIYHCJAHTE 3. A. ¢. (KakHe
JlaHHble HYXXHBI?) H CHAeJaHTe BbIBOL O BO3MOXKHOCTH
NPOXOXKAEHHS peaKIHUH.

520. IlpennoxuTe ranbBaHHYECKHH 3J€MEHT AJis OCY-
IleCTBJIEHHS] PEaKIHH B BOJAHOM pacTBOpe:

H2+12=2HI

Brryucaure 3. 1. €. NIpu CTaHZAPTHHIX YCJIOBHSIX.
521. JlomyctuMm, 4TO TeMmmepaTypHas 3aBHCHMOCTb
3. A. C. raJbBaHHYeCKOTrO 3JIeMeHTa HMeeT BUJ

3. 4.c.=a+bT.
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YeMy paBHbl TEPMOJAHHAMHUECKHE XapaKTEPHCTHKH INpO-
necca?
522. Bam 13BecTHbl ypaBHEHHA

AG=—nEF,
AG = AG® + RT In lnu_

- HCX
rae [T — npousseenne KOHIEHTPAUU# (HepaBHOBECHBIX).
Beisenurte ypaBueHue Hepnucra, T. e. ypaBHeHHe 3aBHCH-
MOCTH TIOTEHLHAJOB OT KOHLEHTPAlHi BeLleCTB — y4acT-
HHKOB peaklHH. :
523. CraHpapTHbiE 3/eKTPoAHble moTeHunanu (298 K)

Fe?t+-2e=Fe E°Fe[re?t =—0,44 B,
Agt+te=Ag .. E°ag/ag t=-+0,80 B.

BriuncsnTe 3JeKTpOAHBIf moreHunan xkejesa B 0,01 M
pactBope coau Fe(NOs)o. Brrunucaute 3JeKTpoAHbI nO-
teniuaga cepe6pa B 0,001 M pacrsope AgNO;. Briuncan-
Te 3. . C. raJbBaHHYECKOTO 3JIEMEHTa, COCTOSILEro M3
JKeJle3HOro 3JieKTpoja, norpyxesHHoro B 0,01 M pactBop
Fe(NOs)e, u cepe6psiHOrO 3JEKTPOJa, MOTPYKEHHOLO B
0,001 M pactsop AgNOs.

524. CranaapTHble 2JeKTPOAHBIe noTeHuuabl (298 K)

Cu2t + 2 =Cu E + 0,34B,

-]
cu/cu?t =

o

Pb*+ + % = Pb Ej 2 = —0,13B.

BrluncanTe 3. A. C. rabBaHHYECKOrO 3JIeMEHTd, COCTOSI-
LIero U3 MeAHOro 3JIeKTpoaa, mnorpyxeHHoro B 0,01 M
pactsop coan CuCly, ¥ CBHHIOBOrO 3JIEKTPONA, MOTPY-
s)keHHoro B 0,001 M pactBop cosu PbCl,. :

525. OnpefeninTe BO3MOXKHOCTb B3aHMOJEHCTEHS HOHA
Cry07%2~ ¢ noHom Cl~ mpu cTaHAapTHHIX yCJAOBHAX H B

. o :
2 M pacrtBOpe consiHOH KHCJaO0TH (E cr¥/cr02— = 1,33 B,

E"Cl./cI2 =1,36 B).

526. B o6hIYHOM XHMHYECKOM CTaKake Haxoautcss | M
pactsop nmonoB H*+ m V3. B stux yciaoBusx wHoubn V2
GyAyT BOCCTAHOBHTE/AMH IIQ OTHOLIEHHIO K BOAE H GYAyT
BBIEJATb BOAOPOA. [lo Kakoro mpenena BO3MOXXHO Npo-
XoxAeHne peakuun? Hanmmmure ypaBHeHue peaxuuu.
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527. Kak namensiercs 3. Ji. C. BOLOPOJHO-KHCJIOPOLHOTO
3JIeMeHTa, B KOTOPOM INIPOTeKaeT peaklus

2H2r+ O2r= 2H20m,

[IpH MOBLILIEHHH [aBJIEHHS?

528. B 06bIYHOM XHMHYECKOM CTakaHe Haxomutcs 1 M
pactBop uoHoB Ht u V2Z+. B 3tux yc/i0oBHAX HOHB V3
OyLyT BOCCTAHOBHTENSIMH MO OTHOIIEHHIO K BOAE H H3
pactBopa Oyner BbensTbcs BoaopoA. Ecam  Bomopon
YXOAHT Hu3 cdepbl peaklHH, peakLUHss MNPOXOAUT NOJ-
HOCTbIO. BBIUNC/IHTE KOHLEHTpAlHI0O HOHOB BOZOpOAA H
V3+ B MoMeHT 3aBeplueHHs peakuudH. CKOJBKO MoJek
BOJZbI GBLJIO Pa3JI0KEHO?

529. Kak u3MeHsieTCs MHHHMaJIbHOE HANpsXKeHHE BHI-
JleJIeHUs1 BOJOpPOLa H3 BOAHBIX pacTBopoB ¢ pH=7 u 14
IO CpPaBHEHHIO ¢ pacTBopoM, B Kotopom pH=1.

530. Ecau npuroToBHTb BOXHBIH pacTBOp, COAepka-
mui 8 1 g1 nmo 1 moap nonos V2 gy H¥, 1o wHoHH V2t
6ylyys BOCCTAHOBUTEJSIMH, BBIAENSIOT BOAOPOJ 13 BOJHI:

Vb 4+ Hip, = Vah +1/,H,,, 3. 1. c. =0,24B,
pl/2
C 2+.Cyt

Ilpu pu,=0 u Cv¥ =0, 3.1.¢.>0 u B 1 M pacrBope
HOHOB V?#+ BhijesnsieTcsi BoLopoA. Kak y3HaTh, 10 Kakoro
npejlesla BO3MOXHO NDPOXOXJAeHHe 3TOro Ipolecca?

531. Kak oriiMyaercss MOTEHLUHAJ BOJOPOLHOIO 3JIEKT-
pora B 1 M pacrBope HCI or ero noteHunana B pactso-
pe ¢ aKTHBHOCTbIO HOHOB BOJOPOAA, PaBHOH eqHHHLE?

532. K kpucranniuueckomy OuXpOMaTy KaJiksl IpH-
JiMBacTCcs KOHLUEHTPHpOBAaHHas cossiHasi Kucjora. Cmech
eserka moporpeBaercsi. Habaonaercs BobigesncHue rasa
OsenHo-2KesnToro uBera. Hamuunre ypaBHeHHe peakuuH,
noxbepute KO3((PHUHCHTH H OOBSCHHTE -BD3MOXKHOCTb
MPOXOXJAEHNS peaklMH, eCIH CTaHAApTHble BOCCTAHCBH-
TeAbHblE MOTEHIHAJbl PABHBIL:

CryO2—+414H+ 4 6e=2Cr+4+7H;0  E°—=1,33 B,
Cly-2e=2CI- E°—1,36 B.

533. D.n.c.ranbBanuyeckoit menu Pt, Hy|1 M
CH;COOH||0,5M HCOOH ng, Pt pasma 0,02065 B.
Onpenenute Kucoon, ecan Kcu,coom=1,76-10-5,
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534. K kakomy THMy peaklHH OTHOCHTCS CJeiylollas
peakLus:

2Mn3++2H,0 = Mn?*++MnOy+4H.

Kak, 3nas koHumentpauuio oo Mn®+, Bbiumcauts pH
pactBopa? '

535. BriBeaute ¢opMyJy, MO3BOJAIOLIYI0O MO CTaH-
JapTHBIM BOCCTAHOBHTEJbHBIM NMOTEHIHAJIaM JIBYX 3JIEKT-
POIHBIX peaklMfi BBIYHCIAUTbL KOHCTAaHTY pPaBHOBECHS
OKHCJIHTEJIbHO-BOCCTAHOBUTEJIbHOA peakUHH.

536. PaccuuraiiTe KOHCTAHTy paBHOBECHSI peakKlHH
(298 K) :

Fet4Cett=Fe*}-Ce?t,

ec/u
Ceit4-e=Ce¥ E°=1,65 B,
Fet4-e=Fet . E°=0,77 B.

537. PaccuurafiTe KOHCTAHTy paBHOBeCHsI peaKIHH
(npu cTaHzapTHO# TeMmeparype):

SPbO2x+I2x+-8H*+ 5502~ = :

538. BhiBeauTe BhHIpaXKeHHe KOHCTAUThl PaBHOBECHS
nipouecca

Cu?*+Cu=2Cu.

KakuMu cTanpapTHHIMH NOTEHUHAjJaMH HeO6XOAMMO
BOCINIOJIb30BAThCS [JIfi BBLIYHCJIEHHS KOHCTAHTH paBHO-
BECHS?

539. BoluncauTe KOHCTAHTY peakIHH IHCIPONOPIIHO-
HHDOBAHHS B BOAHOM DacTBope

2cu+p.p= Cuzﬁn-p-’—cul{,

€CJIH
Cu2+p-p+e=cu+p-p E°=0,153 B,
Curtppte—Cu E°—0,521 B.

540. B kuciom pacTBope CTaHAApTHBIA NOTeHLHAJ
napsl Cu/Cut pasen 0,521 B (npu 25°C). Briuncaure
KoHueHnTpauHwo uoHos Cut B 0,01 M pacTBope kuC/IOTHI-
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HEeOKHCAHTe/s1 (B aTMocdepe MHEPTHOro rasa) 3 paBHO-
BEeCHH C METaJUINYeCKOH MeMblo. v

541. CranaapTHble BOCCTaHOBHTEJbHble MOTEHIHAJbI
(25°C)

Ag++te=Ag E°= 40,7996 B,
Ag (NHj) o+ +e=Ag+2NH; E°= 40,373 B.

Bbiuucaute KoHcTaHTy HectoiikoctH uoHa Ag(NHs)ot.

542. TlpeackaxuTre, KaKUM MeTaJJIOM CcJeldyeT Io-
KDHITb OJIOBSIHHOE H3JesHe, 4TOObl OHO He paspyluajoch
B 1 M pactBope KOH (ua Bosnyxe).

. 543. B CepHOKHC/IIOM pacTBOpe HaXOAATCA KaTHOIIB
(mo 1 monb/a) Fe?t, Mg?t u Al3+. Ha nnaTHHOBBIX 3J/1€KT-
poJax MelJIeHHO MOBBILIAETCS Hanpsi:KeHHe, H 1OCJe Ha-
YaJjla BbIJleJIeHHs MeTajljia OHO MOAJEpPIKHBACTCA TO-
cTosiHlibIM. CKOJIBKO W KaKOro MeraJjijla BBIAGIHTCH IIpH
NpOXOXKAeHHU TOKa cuisofi 1 A B Teuenue 1 u?

544, 3. 1.c. KOUUEHTPAUMOHHBLIX Leneil ONperessicTest
no Gopmy.e :
bopwy 0,059 1, C1
Ce

rie C,>C,. Buisenure ¢popmyay aasi pacyera 3. 1. C. KOH-
IEeHTPALHOHHBIX LeNel, COCTaBJIEHHbIX H3 MOJY3/1eMEeHTOB
¢ pasauuyHbiMu pH.

545. Boluucaute creneHb guccounauun AgNO; B
1 M pacrtBope, eciiu B HeM MNOTeHLHas cepebpa No OTIO-
LIeHHI0O K BOJOpPOAHOMY 3JsekTtpony pasen 0,79 B. Pac-
CYHTAHTe 3. . C. 110 OTHOLICHHIO K HACBIIIEHHOMY PacTBO-
py AgCl.

546. DneKTPOAHbI MOTEHLUHAJ MapraHLEBOro 3JCKT-
pola, momelleHHOro B pactBop ero cosau (Mn?t), cocras-
aser —1,1 B. KakoBa Konulentpauusi MOHOB MapraHia B
pacrtBope?

547. KakoBa KOHLEITpallUsi HOHOB BOJOPOAA M UEMY
pasen pH pacTtBopa, B KOTOpOM mOTelnUHaJs TJAATHIIbL,
OMbIBaeMo# BojopoAoM, paseH —0,236 B?

548. KakoBo '4nc/i0 cTeneHeidl CBOGOJABI peaKLHOHHOMN
XMMHUECKOH CHCTeMBl B CJydasiX, KOTJa MpoLecc MpoTc-
Kaer B OOBIYIOM XHMHYECKOM CTaKaHe H B rajJbBaHHYe-
CKOM 3J1eMeHTe?

549. Cuctema o6pasoBaHa XUMHYECKOH peakuHci

Cuz+p.p + Zn}( = Zn2+p.p+cul-(.v

E =

’
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OnpenenuTe YyuCJI0 cTeneHed CcBOOOIBI, ecJH peaKUud
HPOXOAUT NpPH OOBIYHBIX YCJOBHSIX; B TajJbBaHHYECKOM
3JIeMeHTe.

550. B oanom u3 mocobuil nanucano: «Ecau comocra-
BHTb JApPYT C JPYrOM KHCJOPOAHbIE KHCJIOTBI XJIOpa IO
BayKHEHILIUM AJS HHUX XHUMHYECKHM CBOHCTBAM —- KHCJOT-
IIOCTH M OKHCJIUTEJbHOM aKTHBHOCTH, MOJYYaeTCs CAeylo-

1as cxeMa:
ycuJenne KHCJIOTHBIX CBOHCTB

—
HCCI HCIO, HCIO, HCIO,

.
<

YCHNeHue OKHTJ HTE'J'IbHQﬁ AKTHBHOCTH

UTo aBTOp MOHUMAET NMOA TEPMHHOM «OKHCJHTelbHAs ak-
TIIBHOCTb»?

551. IlpuBeaute Kak MOXXHO 6oOJblue NMPHMepPOB pas-
JIMYHBIX N0 MPHPOJE MPOUECCOB PaCTBOPEHHS.

552. B kakoli Mepe MpOLECCH PaCTBOPEHHS MOTYT OT-
HOCHUTbCS K XHMHYECKHM HJH (U3HUECKUM Npoleccam?

553. Kakopsl yc/ioBHS (C TepPMOAHHAMHYECKOH TOYKH
3PCHHSA) TpolieccoB 06pa3oBaHHA OCaJKOB M HX PacTBO-
pCHuUst?

554. YkaxKuTe, KaK H3MEHHTCS pacTBOPHMOCTD XJIO-
puia cepebpa npu npubaB/JeHHH .B HACHIILEHHBIH PacTBOP
AgCl ounoro u3 -cienywouux Beutects: caxap, AgNOs;,
NaCl, NaNOs, Nal, K,CrO,, NH,OH, HNO,, HCI,
1'12504, KOH, NBQSQOa', (NH4)2C03, KI, pb(NOg)Q

555. HanuinTe ypaBHeHHSI peakuuil B3aHMOAEHCTBHS
(1 pacTBOpeHHSI) KOHLEHTPHPOBAHHOH CEPHOH KHCJOTHI
¢ kpucraaauyeckumu NaF, NaCl, NaBr u Nal. Kakosu
IMPHYKHBI B3aUMOJIEHCTBHI?

556. O6bscHUTe, TOYEeMY TPYAHOPACTBOPUMAS COJb
cnabofl KHCJIOTBI JIerKO pacTBopsiercsi B GoJiee CHJbHOM
kucsaore. IlpuBenure npumepsi.

557. Kak usmeHutcsi pactsopumocts BaF, npu mpu-
JIMBAHHH B €ro HaCbIIeHHbIH BOANBIH PacTBOp pacTBOpa
COJISIION KHCJIOTBI?

558. Kak wusmenurcsa pactBopumocts CaCrO, npu
ymenbuenun pH pactsopa?

.559. TuapoKcHA MarHus pPacTBOPHUM B KHCJIOTAaX H B
pacTBopax coJied aMMOHHS:

Mg (OH) ,4-2HCt=MgCl,+2H,0,
Mg(OH)2+2NH4Cl MgCl+-2NH,OH.
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YKaxuTe XapakTepHble NpH3HAKH, OOWHe JJas 00eHx
peakuui.

560. I"mlpoxcpm MarHusi pacTBOPHM B KHCJIOTaX H B
pacTBopax coJjeli aMMOHHsS. MOXKHO JIH pacCMaTPHBATh
nocjelHHe KaK KHCJIOTHI?

561. I'mapokcua mMarHusi pacTBOPHM B KHCJIOTaX H B
pacTBopax coJieil aMMOHHSl. YKaxKHTe cnoco6bl NnoBhILIe-
HHSI €0 PacTBOPHMOCTH.

562, I‘uupoxcuﬂ Marsus paCTBOpﬂeTCﬂ B KHCJIOTaX M
B PacTBOpax CoJiel aMMOHHS:

Mg (OH),+2HCI =MgCly+2H,0,
Mg (OH),+2NH,Cl=MgCl,+2NH,OH.

XOpOH.IO H3BECTHO, 4YTO Kap601-1a'r Mariusg pacCTBODPSACTCsI
B KHCJIOTax:

MgCO34-2HCl=MgCly-}COq+H:0.

Kak BBl nymaerte, Oyner siu KapOOHAaT Markusi pacTso-
PATbCSI B paeTBopax coJiefl aMMouusi?

563. I'mlpoxcnﬂ MarHusi pacTBOpsieTCsl B KHCJIOTaX M
B pacTBopax coJiei amMMOHHMSl. MOXHO JIM OXHAAaThb, YTO
THADOKCHA KaJabLHsi OyAeT BeCTH cebsi aHAJOTHYHO?

564. B oxHom mnoco6uu mno xumuu Hanucaso: «IIpu
nponyckaiun COz B XKHAKOCTb, COAEPXKAILYIO B3BellEH-
Hbolii MgCOs, NPOHCXOAUT PaCTBOpPEHHE 0CalKa, 06y Ca0B-
JIeHHOe peaKLHel 1o cXeMe:

MgC03+H20+ C02=Mg (HCO3)2>)

MoXHO JIn CYHTAThb ypaBHEHHE pEaKUHUH INPaBHJIbHBIM,
eCJIH  H3BEeCTHO, YTO B KPHCTAJJIMYECKOM COCTOSIHHH
‘Mg (HCO3); nosnyyaercss npu AaBJeHHH QHOKCHIA yTJe-
poza B 18 arm (0°C), o oueHb HEyCTOHYHMB H Ha BO3LyXe
orwenader CO,. HasoBuTe npuunHy  pacTBOpeHHS
MgCO; B Boze, HACHILIEHHOH IHOKCHIOM YIJepoja.

565. HekoTopbie THAPOKCHABI CIIOCOGHBI PacTBOPSITHCS
B pacTBopax coJieit aMmMoHusi. Hanpumep, ruapokcun mar-
HHS pacTBOpPSIETCSl B pacTBOpe XJOpHIa aMMOHHR CorJac-
HO YpaBHEHHIO peaKLHHu:

Mg (OH),42NH,Cl=MgCl,+2NH,OH.

Kak Bbl aymaere, KakuMuH GakTopamu o0Gyc/oBJeHa
PacTBOPUMOCTb OAHHX THJAPOKCHIOB M HEPaCTBOPUMOCTb
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JpyrHX B pacTtBopax coJeii amMmoHus? Hanpumep,
Mn(OH), pacrsopum  Mnoro xyxe Mg{OH),, a
Be(OH) s npaxkTHyecky He pacTBOPHM.

566.. HMsomepnt [Pt(NHj;).Cl,] pasauuaores 1o
pPacTBOPUMOCTH: PacTBOPHMOCTb LHC-H30Mepa 2,5 r/a, a
tpanc-usomepa — 0,4 r/n (25°C). Kakoit usomep 6GoJee
ycTOHYMB? YKaxHuTe 3HaK TemjaoBoro sddexra nepexoaa
OJIHOTO H30Mepa B APYTOH.

567. PacTBOopuMMOCTb XJOpPHAA KaJblHs B BOAe NPH
10°C cocraBsasier 65,0 r, a npu 50°C 132,0 r 6e3BogHOrO
seuectBa Ha 100 r yucroit Boae. K pacrBopy xsopuna
KasnblHsi NPUOABJsIETCS HEKOTOPOEe KOJHYECTBO XJOPHAA
xanpuusi. Temnepatypa pacTBopa IOHH3HTCS HJH IOBHI-
curea?

568. Ecaun uepes pacrsop ZnCl, mponyckats H,S, To
obpasyercsi ocaflok cyabduaa uuHKa. Kak chenars,
yT00Bl OCaXKAeHHe NMPOH3OIUIJNO NMPAKTHYECKH MO.IHOCTbIO?
Kak npenorBpatuth ocaxiaenue?

569. Ilouemy Hesnb3si moJyyaTb XJOpPHA cepebpa cme-
lIeHHeM pacTBOpPOB XJopuaa Oapua H cyandara ce-
pebpa?

570. KaxkoBel npuunHb HU3KO# pacTBopuMoctit KC10,4?

571. Pexu exXeroiHo BHOCAT B OKeaH 0K0JO 1,5 MJH. T

KapOoHaTa KaJbliHs, OLHAKO COJIEBOH COCTaB OKeahHue-
CKOjt BOJbl OCTAaeTCsi NPaKTHYECKH HEH3MeHHbIM. O6bsc-
HUTE, NIoYeMy?

572. Pacrsopumoctb CaCO3 B BoAe Bo3pacraer mpu
no6aBieHnd B pacTtBop coseit ammoHus. ITouemy? IToyge-

My COJIM 1eJOYHBIX METaJJIOB He MOBHILIAIOT €ro pPacTBO-
pHMOCTH?

573. Ilpu xunsiyeHuH ¢ pacTBOPOM XJIOPHAA aMMOHHsI
KapOOHAT KaJbUHS MOJHOCTBIO pasjaraercs. Kak 3to
0o0bsicHuTb? Hanmiure ypaBHeHne peakumii. [Touemy

COJIM IIeJIOYHHIX METaJJIoB He 00Ja1aloT NoL06HBIM
HeHcTBHEM?

574, Kak 06bsAcHHTb TOT (akT, 4To 1pH 0GpaboTKe
pacrBopa coanl NayCOz mpu nomomwwu Ca(OH), cpena
pactBopa M3 cJaboLIeNOYHOIl NEepPeXOAUT B CHJIbHO Lie-
JIOUHYIO?

575. Xsopuna cepe6pa pacTBOPsieTCss B pacTBope

NH,OH. Byner am AgCl pacrBopsiTecsi B pacTBopax
NH4Cl uau NaCl? .

7
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576. K pacrBopam cynbdarta Mequ NpHJIHBAIOTCS CJle-
nyiomue pactsopei: NaOH, NH,OH, H,S, NHCI,
(NHy) .S, NaeS. Onuwure NPOHCXOASIIIHNE SABACHHS. Ha-
NMIIKTe ypaBHeHHUs] peakuuii. O6bsicHUTE.

577. Kaxoit u3 pacTBopoB c/eayeT HCMOJb30BaTh s
npombiBanus ocafika CaCyO4-HoO, uTo6bl yMEHBIIHTD €ro
yHoc npombiBHbIMH Boaamu: CaCly, HaCo04, NayCoOs,
(NHy4)2C20y, uucrasi Bona. (KoHuenTpauuu Bcex pac-
TBOPOB OJMHAKOBHI.)

578. Tlouemy PbSO4 pacTBOPMM B KOHIIEHTPHPOBaH-
HOM pacTBOpe aleraTa HaTpus?

579. O6cynute ToT dakT, yto LiF meHee pacTtBopum
B Boge no cpaBHeHuo ¢ Lil, Ho B To e Bpems Agl
pactBopum xyxe AgF.

580. B rta6sa. 29 mpuBedeHB COCTaBbHl KOMIJIEKCHBIX
COeMHEHUI XJopuaa KobajsbTa ¢ aMMHAaKOM, KOJIHYCCT-
Ba ocaxknaemoro npu AeiictBun AgNOs; xsopa u uucao
HOHOB, 1ia KOTOpOe pacnajgaercss cojb (M0 JaHHLIM
3J1eKTPONnpoBoAHOCTH). OOBSCHHTE NPUUYHHBI OCaXKIEHHst
xjopula cepebpa. Hanuumre koopAnHauuounusle ¢op-
MYJbl CO€JHHEHHH.

Ta6auuma 29

CocTaB coeJHHEHHS Konuuec‘rionoc;::aa Hpaemoro Uneno uonon
CoCl3-6NH;3 ocaxaaercs Bechb XJIOP 4
CoCl3-5NH;-H,0 0CaXKJaeTcs BeCb XJOP 4
CoCl;3-5NH;,4 - |ocaxpaercsa 2/3 xJopa 3
CoCl;-4NHj ocaxpaercs 1/3 xaopa 2

581. Ilpu meiictBun H,S na pactBop Fed+ pninmamaer
ocanlok Fe,Ss, npu o6paboTke KOTOPOro pacCTBGPOM CO-
JISHOH KHCJIOTBHI IPOHCXOAHT peaklHsi

FesSau-t-4HClp.p=2FeClop. p+2HsS S

MoxHo s cyMTaTh, YTO 3J4€Ch HMEET MeCTO pacTBOpeElue
cyabduna kenesa? Ilouemy ne o6pasyercs FeCl; (kucmo-
pox orcyrcrByet)? Ha ocHoBaHuu 3TOro npouecca HHOrAa
cunTaioT, 4to FesSs npencrasasier co6oii cMmech FeS u S.
MO3XHO /M 3TO 3KCNepHMEHTAJbHO J0Ka3aTh HJH OMNpO-
BeprHyTb? Kakne TeopeTHuecKHe COOGpajKeHHsi BHICTY-
NnawT 3a U NPOTHB 3TOTO MHEHHUS?
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582. Ilpu npomyckaHHH CepoBOAOpPOJAA B PacTBOP
NSITHBAJIEHTHOrO MBIIIbSKA TMOJy4YyaeTcss CMecb CyJbdH-
00B AsySs n AsyS;. Tlouemy? Hanuumure ypaBHeHHsi pe-
akuui. MOXKHO JIH peryJHpoBaTb KOJHYECTBA CyJbGH-
OB B OcajKe?:

583. ®TopHA aNIOMHHHS OYEHb MJOXO PACTBOPHM B
6e3BOoHON (HTOPOBOLOPOAHON KHCJOTE, HO XOPOLIO pacT-
BOPDHM B HeH B NPHUCYTCTBHH ¢ropuaa HaTpus. Kak
MOXKHO OGBSICHHTb 3TOT (PakKT?

584. OGbsicuute, noueMy B Buie ocaakoB Co(OH)s
ycroitunBee Co(OH),, Ho B pacrBope CoSO4 ycroiiun-
Bee C02(S0y4)35?

585. Ilouemy B.Os; pacrBopum B HF, HO He pacTBo-
pum B HCI?

586. KapOoHaTHyI0 XEeCTKOCTb BOABI MOXHG YCTpa-

HHTb 106aBJIeHHEM TalleHOH H3BEeCTH:
2Ca?++42HCO;~+20H-=2CaC03+-2H,0,

Mg?+4+HCO3~+42Ca%*+40H-=
~ =Mg (OH),+2CaCOs+2H;0.

ITouemy obGpasyercs. THADOKCHJA MarHusi, a He Kap6oHAT
marHus? Kakue cnpaBoyHble JaHHble BaM HYXKHBI AJs
OTBeTa Ha BOIPOC?

587. Kakas u3 IByX peakuHuil HMeeT MecTo OpH obpa-
6oTke HachlueHHoro pacrBopa MgCOs; ruapokcuaoMm
KaJbLHs:

MgCOsp, p+Ca++20H-=Mg (OH) 55+ CaCOs

HJIH
MgCOsp.p+Caz+-+20H- =MgCOs+Ca (OH) g

588. Hanuuiute ypaBHeHHs] peaklLHil, NPOTEKAIOUIMX
npu cauBaHun pactBopoB CrClz u NapgS, Aly(SO4)s u
K2S, FeC13 H Na.2C03.

589. IloyeMy B-IaHHOM pacCTBODHTENE €CJH KHCJOTHI
H OCHOBaHHsI PaCTBOPHMBH, TO aMdoTepHoe coelHHeHHE
0OBIYHO PACTBOPHMO IJIOXO?

590. ITouemy Al;O; ne pacteopum B H,0, a AlyS;
MTHOBEHHO THAPOJIH3YeTCS?

591. THIPOKCHI a/IOMHHHS OUeHb IJIOXO PACTBOPHM
B BOJe, HO XOPOIIO PAaCTBOPHM B Hell B MHPUCYTCTBHH
THADOKCHJA HATpHsl, OAHAKO INOCJe BBEJeHHs B PacTBOP
TPHOKCHJA Cephl (MM CepHOH KHCJOTH) CHOBa BhINa-
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JaeT 0CajoK THApOKcHAa aJjioMuHus. Hanummute peak-
nun. Hasosure ato siBienue. IlpuBenute npumepnl aHa-
JIOTHYHBIX peaKlu#l, IPOXOASALINX B BOAHBIX H 6e3BOJHBIX
pacTBopax.

592, dtopua aNIOMHHHS OYeHb IJIOXO pacTBOPHM B
6e3BOJHON (TOPOBOJOPOAHOH KHCJOTE, HO JIETKO PacTBO-
psieTcs B Hell B NPHCYTCTBHH (GTOpPHAA HATpHs, OAHAKO
nocJjie BBeJeHHs B pacTBop ¢rTopuaa 6opa CHOBa BhlNa-
naet ocagok ¢ropuna amomuHHsA. Hanumure peakuus,
OGBSICHHTE NPHUYMHBI HX NPoXoxaeHHs. Kak HasbiBaercs
910 siBjeHue? [IpuBenuTe mpuMepbl aHAJOTHYHBIX Peak-
L H#A.

593. Ecin cmemaTh B BOAHOM pacTBOpe 3KBHBAJIEHT-
Hble KosnyectBa AgNO; u NayS,0s, To mosyuyaercst oca-
nok Ag,S. Hanmumure ypaBrenne peakuuu. OObACHH-
Te ee NMPOXOKJEHHE.

594. CyJabdaT ¢BHHIA IJOXO pacTBOPDHM B BOIe
(ITP=1,3-10-8) u He o6pasyeT THApPATOB, HO CyJbdar
0J10Ba OUYeHb XOpOIIO PacTBOPHUM B BOAE M KPHCTaJJIH-
syetrcs B Buae SnSO,-2H,0. B uem 3akaioueHa NpUYHHA
9TOrO SIBJICHUS?

595. Ocagok BaSO, npomeiBaercs Boxoir, 0,01 M
pacteopom HySO4 nau 0,01 M pacrBopom BaCly. Kaxkoi
pactBop HauboJiee yno6eH?

596. Cybduabl LIeJOYHBIX METAJJIOB XOPOLIO PacTBO-
pPUMBI B BOAE H CHJBbHO THApoJu3yioTcsl. Cyabbuan Iie-
JIOYHO3eMeJ/bHbIX METaJJIOB B BOJEe HE pacTBOPHUMH,
OJHAKO, NpeTepneBas I'MJAPOJH3 M NpeBpalIasiCh B KHC-
Jble cyJab®HABl, OHH NepexolsaT B pacTBOP:

2caSK+HQO)ﬂ=Ca(HS)2}(+Ca(OH)Qp .p
Ca(HS)x=Ca(HS)gp-p.
[Tpeasnoxute Bce BO3MOXKHBIE MYTH N0KAa3aTeNbCTBA Ta-
KOro TpakToBaHus pactBopumocta CaS B BoJe.
597. Huxxe npuBe/leH NnepeueHb BELIECTB, CPEAH KOTO-

PHIX TOJBKO [JisI HEKOTODBIX MOXKHO 3amnucCaTh BBIpax<e-
HHE NpoHu3BeAeHHS PAaCTBOPHUMOCTH:

BaC12 —_—
BaSO, TP = [Ba2+] [SO.-]

caxap —
H.SO, —
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TVIMLEePUH -—

NaCl —

AgCl IIP=[Ag+][CI-]
Fe(OH)3 TP = [Fe¥*] [OH-]?
Al —

CH;COOH —
Cas(POy), T1P = [Ca?+]3[PO,*]2
Na3P04 -

I, —

VKaxute HeoOXONHUMblEe IPH3HAKH BelleCTB H PacTBOPOB,
IUIsT KOTOPBIX MOXKHO NPHMEHSITh NPaBHJO NPOH3BEAEHHS
pacTBOPHMOCTH (xopoliasi, nJjoxas, MaJgas, OCoJsblias
pPacTBOPHMOCTb, CHJIbHBEIH, CJa0bli 3JEKTPOJIMT, HE3JIeKT-
POJIHT, COJIb, OCHOBaHHE, KHCJIOTA H T. X.).

598. B Ta6s1. 30 naHbl cBOHCTBAa HEKOTODPBIX BEUIECTB
H TIpoM3BeJleHHs] DPacTBOPHMOCTH, €CJH OHH MOTryT ObIThb
HanMcaHbl. YKaXKure, KAKUMHU NPH3HAKaMH A0JXHO 06Ja-
IaTb pacCcMaTpHBaeMoe BellecTBO, YTOOLI AJIA HEr0 MOXK-
HO OBLJIO HamHCaTb BHIpa)KeHHe NPOH3BeleHHs PaCTBOPH-
MOCTH (/AJI HACHILIEHHOrO PacTBOpa). .

599. TlpocmoTpuTe ompenesieHHs] MOHATHS <IPOH3Be-
JeHHe DacTBODHMOCTH» He MeHee, YeM B JeCATH yueOl-
HHKax xuMHH. Halifinte ommbkuH ¥ mpensioxkure cober-
BellHOe NPaBHJbHOE ONpeJeJIeHHE.

600. Huxxke paHa cxema pacyeta IpPOU3BeleHHs
pPacTBOPHMOCTH 1O H3BECTHOMY 3HAaueHHIO PacTBOPHMOC-
tH. PacrBopumocts  As,S; B BOJE  COCTaBJseT
2-10-° r/100 r H;O.

1. PacTBOopuMOCTb B MOJIb/JT paBHA

2:10:1000 _ g 45 107,
264-100
2. IlpumeM pacTBOpPHUMOCTD 3a X, TOrAa
ASQSS=2AS3++382_
x 2x 3x

3. TIP=(2x)? (3x)3 = 108x5 = 108 (8,13-10-T)5=
=3,84.10-2,

OnuuTe CJIOBaMH oONepanuH, KOTOpPble HeoGXOAHMO
npousBecTH AJs pacyeta IIP mo wusBecTHO# BesnnuuHe

pacTBOPHMOCTH. yK_aA}KHTe, rae, 10 BalmleMy MHEHHIO,
HanboJjiee 4acTo AeJalTCs OMIHOKH.
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601. Huxe naHa cxema pacyeTa pacTBODHMOCTH H3
3HaYeHHUs NPOH3BeleHHs] PaCTBOPHMOCTH.

[Py, = 3,84-10-2,

Hanuiiem BBIpaXkeHHe NPOH3BENEHHS DPAaCTBOPHMOCTH H
npHMeM PacCTBOPHMOCTb (MOJIB/J) 3a X:

As,S; = 2As*t + 35—

x 2x 3x

[P = (2x)2- (3x)?= 108x5=3,84-10—29,
X = ‘yw = 8,13. 10~ moab/n
108

8,13-10-7-264-100 — 9. 10—5 ;,/100 r HZO-
1000

OnuuiMTe CJAOBAMH OIepaluHd, KOTOphie HeoOXO0AHMO
IPOH3BECTH [JisI pacueta pacTBOPHMOCTH IO H3BECTHOMY
3Hauennio IIP. Kak Bm pywaere, rae naubosee 4acTo
COBepUIAIOTCS OLKHOKH?

602, TIPsgi=7,7-10~13. Bpiunciute pacTBOPHMOCTb
XJopuia cepebpa B BOAe M INPeNJIOXHTE MeIOAb ee
ompejeseHus.

603. PacrBopumocty Ca(OH). B Bozme mpu 18°C co-
crasaser 8,21:10~2 r na 100 r Bogbl. Beiuncaure I1P.

604. I1Pagpo, =1,46-10~2!., Bpiynciaure pacTBOpPH-
mocTh ¢ocdata cepebpa B BoZe.

605. Kak npu mnoMOIIH InpaBuJa NPOU3BELEHHS
pacTBOPHMOCTH OOBSCHHTb 00pa3oBaHHe H PaCTBOpEHHE
Kap6oHaTa KaJbLHs:

Caz+p.p.+C02r+20H_p.p= CaCO‘33+H20m,
CaCO3}(+ COQI"‘I—HZO)}(: Caz+p.p+2HC03_p - p-

606. IIponsBenenne pacTBOPHMOCTH auerata cepebpa
npu 25°C paBno 4,4-10-3. CanBalorcs pacTBOpbl HUTpATa
cepebpa M auerata HaTpusi. [losyueHBl pacTBOpBHI, AJis
koropuix [Ag+t][CH3COO-]=1-10-3, 2.10-3, 3-10-% u
4.10-3%, Ocanok aunerarta cepebpa He oGHapyxeH. Ilpu
[Ag+t][CH3COO-]=4,41-10-3 3ameueHo o6pa3oBaHue
30419 auerara cepebpa. B cayuasx, korma mno pacueram
okaspiBajoch, 4ro [Agt][CH3COO-] paBun 5-10-3,
5-10-2 u 1-102, 06pa3cBBIBAJICS OCalOK alerara cepeb-
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pa. Ha ocHoBaHuu 3TOrO cHaenaiite BHIBOA 00 yCJOBHAX
o6pa3oBaHusi OCANKOB, a TakXe HX pacrBopenus. [laiite
onpejieseHHe IMOHSATHS <HACHILEHHHH PacTBOp IJI0XO
PacTBOPHUMOTO 3JIEKTPOJIUTA».

- 607. PaccmoTpuTe peakiyyu MeX1y HOHAMH raJlOreHOB
F-, Cl-, Br—, I~ u caexyoluMu KOMIJIEKCHBIMH HOHaMy{
cepe6pa  [Ag(NOy)z]=, [Ag(NHa)a]*, [Ag(CN)a]-,
[Ag (S203)2]3~. ¥Ykaxure peakuus, COMpOBOKAAIOLIHECS
o6pa3oBaHueM OcajKa.

608. TepmonmHamuyeckue cBOHCTBAa CYJbGUAOB KO-
6anbTa U Melu naHbl B Taba. 31. Kakolt u3 cysnbdumos
Jy4llle BCero pacTBOpPHM, Kako#l Xyxe? OCBsizaHbl JH
mex 1y coboit ITP u AG°gp?

Ta6aunua 31
AGyep, 998
Cynbbupg np ’
KKaJl /MoJTb K JI K /M0sTB
CoS 8-10—28 —21,8 — 91,3
Co.S3 1-10—124 —47,6 —199,3
CuS 8-10-36 —11,7 — 49,0
Cu,S 1-10-48 —20,6 — 86,2

609. K 100 ms1 HachIIEHHOTO pacTBOpa XJOpHAA ce-
pebpa npuauau 100 ma 0,02 M pacrBopa HuTpaTa ce-
pebpa. Briuncaure koHuenrpauun wuoHoB Cl- u Ag* B
pacrBope (I1Pgga=2-10-19),

610. K 100 ma 0,0001 M pactBopa SrCly mnpuauau
200 ma 0,00005 M pacrBopa K,SO4. O6pasyercs Jau oca-
JOK SI‘SO4? (HPSrso‘ =2,8- 10_7).

611. PacTBop COHEPXHT paBHBlE KOHIEHTPALHH
(monb/m) nonos Agt u Pb2+. K atomy pacteopy npu6as-
Jasgior  1mo kamaam pactBop KoCrO, " IIPag,cro, =
=4,05-10-12, [TPpncro, =1,8-10-14, Kakasi cosib HayHeT
BbIMAafaTh B OCAJOK DaHbIIe?

612, Boinager Ju ocajok npH cMmelrenud 10 ma
0,02 M pactsopa CaCly ¢ 5 ma 0,1 M pactBopa KoCrO,?
(ITPcacro, =2,3-10-2).

613. IlponsBeeHHe pacTBOPUMOCTH CBeXKeoCasKIeHHO-
ro rHAPOKCHAA KaaMHusi paBHO 2,2-10-'4 ITocse BbigepX-
KH B HacbileHHOM  pacrBope ITPcqom), =5,9-10-15,
[Touemy mocne cTapeHHs OCaiKa ero pacTBOPHMOCTb
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yMeHblIaeTcsi? B Kakux ciaydasix '3TO SIBJEHHE ClefyeT
YUUTBIBATD?

614. TIPmgom), =1,8-10-!!. Bobluucaute pacTBOpH-
MOCTb rufipokcuia B Boxe, B 0,01 M pacrsope Mg (NOs),
u B 001 M pacrsope

NaOH. Ta6bauma 32
615. B Tta6a. 32 maHnl
NpOU3BeJeHHs]  PacTBOPH- THAPOKCHA jig

MOCTH HEKOTOPHIX THAPO-
kcugoB.  ChopMyupyiTe

.10-56
HanboJiblllee YHCJIO BBLIBO- 22(‘8{{‘)); 5,}8_[5
JIOB. o7 Cr(OH),3 5. 10-:;
616. I1Psnom,=1-10-%, Sn(OH), 1-10-
—1.10-56 Cr(OH), 2-10-2
HPSn(OH)‘—-l 10-5%5, Urto Fe(OH); 1-10-37

03HAyalwT 3TH UHPH?
MoxXHo J1H, I0b3YSICh UMH,
CYIHTb, KaKOH M3 THIPOKCHIOB oO/aagaer 6osee CHIbHH-
MH KHCJOTHHIMH cBolictBamu? Kakosnl 3HaueHus pH
pacTBOPOB?

617. Hanuwnte BbIpakeHHe NpPOH3BeleHHs] [aCTBOPH-
moctu coan AgsFe(CN)e.

618. I1Px,[ pta1,) =3-105. Hanumure BHpaxeHue
NpOU3BeJleHHs PACTBOPHUMOCTH H pacCyHTaiiTe pacTBODPH-
MOCTb.

619. Onpenenute  MHHHMAaJIbHYIO KOHISHTPAUHMIO
NaCl, nocratounyio AJs npeBpallleHHs] KPUCTAJIHYECKOTO
AgBr B AgCl.

620. ITPcaco, = [Ca?t] - [COs?*"] =4,8 «10~°, Briuncau-
Te AG° pacTBopeHHs KapOoHaTa KaJ/blUus H cHenalTte
BHIBOJ O TOM IpoLecce, KOTOPHH BO3MOXeH NpPH CTaH-
NapTHHIX YCJIOBHSIX B cMecH HOHOB Ca?t m COs?—.

621. IlpousBenenne pactBopumoctu CaCOsz mpu 0°C
paBuo 1,01-10-8, a npu 50°C—4,08-10—°. BriBenute 3a-
BHCHMOCTb PacTBOPHMOCTH OT TeMIepaTyphl. Buiuncinte
TepMOJHHAMHYECKHEe XapaKTepDHCTHKH Ipoliecca

CaCO3}(= Caz+'p- p+C032'_p-p.

622. PactBopumocts Fe(OH); 1,9-10-1° moan/n. Ber-
ancaure TP reom)s o "

623. 10 r BaSO4 npomeito 1 s BozH.. CKOJIBKO Be-
wecrtBa ocrajoce? Ilpensoxure cnoco6bl  yMeHbIIEHHS
KOJINYeCTBAa BelIeCTBA, YHOCHMOIO IIPOMBIBHBIMH BO-
JaMH. .
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624. Pactsopumocts Zn(OH), cocraBasier 2,2:10—5 r
B 100 r Boxanl. Beiuncaute I1Pzyom), . MOXHO JiH O 3THM
naHHbBIM BBIYHCIAHTL [1PH,zno, ?

625. TIpoussenenue pacrsopumoctd Zn(OH). pasno
4,3-10-17. Briuicsaure pacrBopumoctb Zn(OH): B Boze.
Byzner nu ona pasHa pacrBopuMoctd HoZnOs?

626. B cnpaBounbix TaGmauuax IIP pas ruapokcuia
aJIIOMHHUS 1aeTcsl B BHIE

[P =[Al*] [OH]3=1-10"15,
TP = [H+] [AlOy;]=1,6-10"1.

CoBnajfaiT Jd BHIYHCJIEHHBlE N0 3THM 3HAYEHHAM KOJIH-
yecTBa aJIIOMHHHS B HaCBILIEHHOM pacTBope?

627. Hanuwmute BhIpakeHue KOHCTaHTBI paBHOBeCHﬂ
npouecca

a2+p-p+ 2HC"03_p. p= CaCOsu-!— HQO}H‘*— COQ[‘.

YKaxuTe MyThb BBHIYHCJIEHHS] KOHCTAHTBHI paBHOBeCHA. JTa
peakuus uMeeT 6oJsibllioe 3HaUeHHe B NpUpoOAe AJs 06pa-
30BaHHs ‘Kap6oHaTa KaJbLHsl HeOPraHHYeCcKoro u 6HOJIO-
THYecKoro npoucxoxpaeHus. Tak, konueHtpamus Ca’t B
KPOBH KypHUb paBHa npumepro 1:-1073M, pH=75;
KoHueHTpauus COp B BbIABIXaeMOM BO3AyXe COCTaBJAET
6-10—% atm. Bo3M0OXXHO /1M NpPH 3THX YCJOBHSX OCaxKje-
HHe KapGoHaTa KaJabLus?

628. OGOpasoBanHe MajOpaCTBOPHMOrO MgNH,PO,
npoxoautr npu B3aumopeiictBuu NaHPO,, MgCl; u
NH4OH B npucyrcreun NH4Cl. ITouemy He o6pasyercs
Mg (OH;), xota I[TPmgon),=>5,5-10"12, a [I1PmgNH,po, =
=2,5-10—13 T. €. UX [IPOH3BeJleHHs NIPUMepHO paBHH. Ka-
koBa posabp NH,CI? .

629. B KaKyio CTOpDOHY CMelleHBl paBHOBECHs peak-

LHHA: .
CaCO3+NaSO4= CaS0;4+Na,COs,,
BaCO3+Na,SO,=BaS04+Na,COs.

Hanuumnre ypaBHeHHsS COKpallleHHBIM MOJIEKYJISPHO-HOH-
HBIM cnoco6oM. (IIponsBeneHHsi pacTBOPUMOCTH paBHBI
]C&CC)I:; 5-10—9, CaSO4 6,0-10-°, BaCO; 8-10—° BaSO,
-10-10,)
630. Briuncaure pH, npu KoTopoM HaumHaercs ocax-
nenne Ca(OH), u3 1-10-2M pactBopa Ca?+ mpu 25°C
(HPCa(OH),——54 10"6)
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631. IIpousBeneHue pacTBOPHMOCTH (TOPHAA KaJbLHF
CaF, pasno 4,0-10~!%. Konuenrpauus muonoB Ca% B
KecTKkoil Bofe npumepro 2,0-10—% mouab/a. Buiuncaure
MaKCHMaJIbHYI0 KOHIIEHTPalHi0 HOHOB (Topa, KoTOpas
MOXKeT GbIThb JOCTHIHYTa B XeCTKOH BoOJe.

632. 2 r BaSO, npombisiu 1 1 Boabl. CKOJIbKO BellecT-
Ba octajoch? To ke koamuectBo BaSO, mpombuium 1
0,01 M pacreopa H:SO4 Cxkosnbko BemecTBa 0CTajoch?
CKOJIbKO MPOLEHTOB COCTAaBJSIOT MOTEPH BelleCTBA B
oboux cayuyasx?

633. [ITP=[Ca?*] [OH~]2=5,4-10-5. .
Beiuncante pH nacweiensoro pacrsopa Ca(OH)..

634. Pactsopumoctb BaSO,4 B Boze npu 25°C paBHa
0,957-10-% mousb/n. Beiuncaute AG® npouecca:

BaSOy=Ba%; 4SO p.p.

3anuuuTe ypaBHEHHE CAMONPOHM3BOJILHOH  peaklHH B
cucreme [Ba*t]=[SO4*]=1 moab/a.

635. CpaBHHTe NPOH3BELEHHSI PACTBOPHMOCTH CyIbdH-
noB Hukeasa: a=NiS 3-10-2, B-NiS 1-10-%, y-NiS
1-10-28, Kakass wmonaudukauus Haubosee ycToiiuuBa?
Bruiuncante wH3MeHeHHs H300apHOTO MNOTeHUHWAJa IMpH
nepexoje OAHOH MOAMGMHKAUKMHK B JPYTYIO.

636. Cynbdun prytu HgS wMoxer cyuecrsoBaTth B-
BHJe JBYX KPHCTaJJINYeCKHX MOAH(DHKALUKR — KpacHOH u
4YepHOM, CTaHAapTHHe H300apHble MNOTeHLHanb o06Gpaszo-
BAHHUSI KOTOPBIX COOTBETCTBEHHO PaBHHI:

AG°9g ypacn= —11,67 kkan/moap (48,83 xx/Moab),
AG°98,9epn= —11,05 kkaa/mosp (46,23 kk/Mo0Jb).
O6e MonuGHUKaLUN HE3HAYUTEJIHHO PACTBOPHUMHE B L1eJ0Y-
HBIX BOAHBIX pacTBopax (¢ o6pasoBaHHeM noHa HgSy2).

Kakasi mozudukauus pacresopuma 6osiplie?

637. TlpousBeneHne pacTBOPHMOCTH @-ZnS paBHO
7-10-2" u B-ZnS 4-10-2¢ (npu 25°C). Beluncaurte usMe-
HeHHe M306apHOro MOTeHUMAaJa B nepexope o—f.

638. Huxxe naHbl MpOHM3BelCHHS PAaCTBOPHMOCTH pas-
JUYHBIX  MoAubUKauuid cyabbuna Hukeas: a-NiS
3.10-2, B-NiS 1-10-%, 4-NiS 1:10-%. Yro npousoii-
JeT, ecu B COCyJ C BOZOH NOMECTHTb CMeCh BCEX TpeEX.
MoauduKauui cyabpuaa HUKenss? BHIUHCAHTE KOHLEHT-
panyy HOHOB B BOJHOM PacTBOpe MOCJE YCTaHOBJIEHHST
paBHOBECHS. ‘
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639. Boluucaute pactsopumoctb BaF, B 0,01 M
pactBope HCI, ecau TIPpar, =1,73-10~% 1 Kpuc.mFP=
=7,4-10-"

640. Kak o6bsCHHUTH, YTO NpOH3BelleHHE DaCTBOPH-
moctu MgCOj3 pasno 2,0-10-%, a MgCO3-3H,0 2,6-10-5?

641. Hekoropoe KOJIHYECTBO nopomxoo6pasnoro
xpomara Gapus 6blio MpoMbITo . 500 Ma Bogbel. CKOJNBKO
xpoMara Gapusi Oblio yHeceHo BomoH? ITPmacro, =
=1,6-10"1°, Kakue ycn0oBHSI JOJXKHB ObITb COOJIIOJAEHBI
TIpH peLIeHHH 3aJayH?

642. Ilpoussenenue pacrBopumoctd Ag,CrOs mpu
298 K paBuHo 4,1-10—%2.  Bpunciaure pacTBOPHMOCTb
Ag,CrO4 B: a) Boge, 6) 0,00l M BomHOM pacTBOpe
AgNOs, B) 0,001 M pacrsope K;CrO,, r) 0,001 M pactso-
pe KC1, n) 0,00l M pacrsope NaNOs; u e) 0,00l M
pacrBope NapSOy.

643. PacrBophl coselt KaaMHs 006pasyloT co lLiesoua-
Mu Gesblii ocagok rugpokcuaa kaamus Cd(OH), a c
CepOBOJOPOIOM — KEJATHIH 0caJok cynbduaa KaaMHSA
CdS. Kak o6bsiCHHTb, 4TO PacTBOpP KOMIIIEKCHOH COJIH
K2[Cd(CN)4] obpasyer ocaiok ¢ cepoBOLOPOIOM, HO He
JaeT ocajka ¢ IllleJo4aMH?

644. K 0,5 n pacrBopa, comepxattero 1-10-' mMouan/n
HMoHOB cepe6Gpa, npuauBaior 0,5 J pacrtBopa, coxepia-
wero 1-10—2 mosb/n uono CrO,%~. O6pa3yercst HIH HET
ocanok Ag,CrOy?

645. PacrBopuMocTh XJOpHAa cepe6pa B BOAE NpH
25°C cocrasasier Toabko 1,7-10~° Mosb/a1, MO3TOMY Hemno-
CPEJCTBEHHO ONpeleJUTh SHTAJIBIHIO PACTBOPEHHS HEBO3-
MoxHo. [lpensoxure cnoco6Gbl ONpeneseHnuss SHTAJNBIHU
PpacTBopeHus.

646. pH naceimennoro pacrBopa CaCOs pasen 9,3.
'O yem 310 rosoputr? Kakue apyrue GHU3HKO-XUMHYECKHE
JaHHble MOXHQ NOJYUYHTb M3 3TOH BEJHYHMHBI?

647. pH nachimenHoro pactBopa Ca(OH), cocras-
Jsier 12,4. BriuucinTe KOHUEHTPALHUIO HOHOB KaJbLHS B
PacTBOpe U INpOH3BeJeHHe PaCTBOPHMOCTH THAPOKCHIA
KaJIbLHs.

648. pH nacwimennoro pacrsopa MgO pasen 10,05.
‘MOXHO /M MO 3THM [JaHHBIM BBIYHCJHTb KOHLEHTPAIHIO
'MOHOB MarHusi B pacTtBope, pactBopumoctH MgO wu
Mg (OH), u ux npousBefeHuss pactBopumoctH? Eciu
MOXKHO, TPOBEJHUTE PaCUETH.
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649. Bpiunciute KoHuentpauuio HoHos Agt B 0,1 M
pacrope [Ag (NHs)2]NOs, conepxaiiem Takxke 1 MOJb/7
NHs. Kuecr [ agNHp,y* =6,8-1078. MoXHO JH K3 3TOrO
pacrBopa ocaauth: 1) AgCl, 2) AgeS neiicrBuem HsS
#uan NapS?

650. B posy BHICHIIAIOT KPHCTAJJHYECKHH OKCHJI Mar-
uus: Haceimenusii pactsop MgO B Boxe umeer pH=
=10,05. O6bsiCHATE MPHYHHY LLEJOYHOH Cpelsl pacTBO-
pa. Hanuwmre ypaBHeHus: paBHoBecuil. Kakue uncienHble
JlaHHble MOXKHO MOJYYHTb U3 BeauunHbl pH HacwiuleHHOrO
pacrBopa?

651. Temneparypa 3amep3aunus 1,784-102 M pacrso-
pa Ba(OH). pasua —0,088°C. Breruucaute IIPpaon).,.

652. I1Pagci=6,3-10-5. Brlunciure pacTBOPHMOCTb
AgCl B: 1) Boze, 2) 0,001 M pacrsope NaCl, 3) 0,1 M
pacrsope AgNOQOs, 4) 0,01 M pacrtsope NaNOs, 5) 0,01 M
pacrBope NH,OH.

653. Ilpn xako#l KOHLEHTPALHH HOHOB XJOpa HAYHET
BBHINAAATh ocafloK AgCl u3 0,0M pacrBopa
[Ag (NH3)]NOs, comepxamtero Ttakxe 1 moabp/a NHs.
ITPsg=1,2-10-10. Kak Banusier koHueHTpauus NHs?

654. HanuuuTe BhIpaXKeHHe NMPOHM3BENEHHS PaCTBOpPH-
Moct KommiaekcHo# cosn KoZn3[Fe(CN)e]s, ouenp mio-
X0 pacTBopuMOii B Bole. Kakue JaHHBle HEOGXOAHMEI
AJIST BBIYMCJIEHHS] KOHLUEHTPAUUH# HOHOB B HACLILIEHHOM
pacTBOpe 3TOH COJH?

655. BriuncauTe pacTBOPHMOCTbL Gpomuia cepebpa B
0,3M pacreope Na,S;0;. Hanumiure ypasueHue peak-
uun. M3 kakux Apyrux peakuuii 3Ta peakuusi MOKeT
ObITh cocTaBieHa? Kakue nanHble BaM  HEOGXOLHMBI?
Kakue npyrue MeTOAB pacuera MOXKHO HCIOJb30BaTh?

656. BriuncinTe pacTBOPHMOCTb XJOpHAa cepebpa B
0,2 M pacrBope ammuaka. Kakue naHHble BaM HYXHBI?
CpaBHHTe ¢ pPacTBOPUMOCTbIO B uHcTOl Bojge u B 0,2 M
pacrBopax AgNO; u NaCl. TIlepeuncaure ynpouieHus,
KOTOpHIe OBIIM CHesNaHBl B pacyeTax.

657. MoXHO JiM OCaguTb CepOBOILOPOAOM HOH Fe2t
Y3 pacTBOpoB ¢ KOHUeHTpauued ero 0,001 moub/n npu
pH=2? Kak BiusieT H3MeHeHHe Cpelbl pacTBOpa Ha BO3-
MOKHOCTb OCakJleHHsI CepOBOJAOPOAOM CYJb(HIOB?

658. Ilpousoiiner Jiu BbIMajJeHHe rajoreHuna cepeépa
npu npubasnenud x 1 g 0,1 M pacrsopa [Ag (NH;)2]NOs,
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comepxaniero takke 1 m@ab/n NHs, 1-10-5 Moss oxnoro
U3 caenyromux uonos: F—, Cl—, Br—, I-?~

659. Paccuuraiite pacrsopumocts HgS B 0,1 M
pactBope Na,S, eciiu [TPrgs=1-10-52. Bbl noayuute 3Ha-
yerne 1-10~% mousb/n1. TO 03HAYaeT, YTO HOH PTYTH MPH-
xXoIuTcss Ha o6beM pactBopa, Gosnblini oO6bema Hauleil
miaHetsl. Ecau  Ke 3SKCIepHMEHTAJbHO ONDENeNHTb
pacreopumocts HgS 8 0,1 M Na,S, to nosmyuurcs 3Ha-
uyeHne 8-103 mosb/. IlonbiTafiTech Ha#fiTH NPUUHHY
CTOJIb CHJIBHOTO PACXOXKAEHHS PAacUeTHHIX H axcnepumeﬂ-
TaJbHBIX JaHHBIX.

660. BriuncauTe pacTBOPHMOCTD AgBr B 0, 25M
pactBope Na,S,03, ecom

Ag+p.p+52032_p.p=Ag8203_p.p K1=6,6' 108,
Ag8203—p.p+82032“p.p=Ag (5203) 23—];.. D K2=4,4 <104,

Heo6xonumo sin 3uanue TP agnr?

661. KosnuecTBeHHO HMOHBI XJiopa MOrYT OBITH OIpe-
JleJileHbl THTPOBAHHEM HHUTpPaTtoM cepebpa B IPHCYTCTBHH
xpomara kanusi. OKOHYaHHe peaKLHH ONpefessercs Mo
NOSIBJIEHHIO KpacHoi OKpackd. Hamnuiuute ypaBHeHHS
peakuuil, npoxoAsfwux npu TuTpoBaHuH. Kakosa Teope-
THYeCKasi ocHoBa Meroja? YUro siBAsieTcss MHIMKATOPOM?
KakoBbl orpaHuyensisi metona?

662. CranaapTHbIfl 2/1eKTPOAHBIH noTteHuuasa (25°C):

Agt+e=Agx E°= 40,800 B,

Npon3BeJieHHe PaCTBOPHMOCTH K0Oa/ibTOLHAHHIA cepebpa
Ag3Co(CN)6 paBHo 8,5-10~2!. BriyuciauTe cTangapTHbI
3JIEKTPOJHBI MOTEHIHAJ 3JEKTPOLA
Ag3Co(CN)61<+3e—3AgR+Co(CN) 6o p-
663. OnuuMTe raJbBaHHYECKHH 3JIEMEHT, B KOTOPOM
B BOJHOM pacTBOpe NPOTEKAaeT peakuus

2AgBI‘K+ng= 2Agﬂ+2HBpp.p.

Paccyuraiite 3. 4.c. 3TOro 3jeMeHTa IpH CTaHAAPTHBIX
yCJIOBHSIX.
664. Briunciure 3. A. C. 37€eMeHTa

AglAgstacuml |AgC]Hacmm|Ag
H NPpEOJIOKHTE €ro KOHCTPYKIIHIO.
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665. Bm‘qgcnme 3. 1. C. 3JIeMeHTa
Ag|AgCluacum| |Agluacum|Ag

¥ [peJJIOKHTE ero KOHCTPYKIHIO.

666. CoOepuTe raJbBaHHYECKYIO Llellb U3 ABYX 3JIEKT-
"POZOB: ONMH — cepebpsiHasi MPOBOJIOKA, NMOTpyXKeHHAas B
HacblleHHBIH pacTBop Opomunaa cepebpa, Apyroit — ce-
pe6psnas npososoka B 0,1 M pactBope HuTpara cepebpa.
3. 4.c. Takoil uenu paBHa 0,292 B. Brluncaute KOHUEHT-
palHio HOROB cepe6pa B HACHIIIEHHOM PacTBOpPE XJOpHAA
cepebpa, paCTBOPHMOCTb U NPOH3BEJEHHE PAaCTBOPUMOCTH
XJopuna cepebpa.

667. CranmapTHBII BOCCTAaHOBHMTEJBHBIH MOTEHLHAJ
Cu?*+2e=Cu E°= 40,337 B, mpousBegeHHE pacTBO-
pumoctH ¢eppounanuna Mean CuyFe(CN)s paBHo
1,2.107%6, BplyncaHTe CTaHAAPTHHIE 3JIEKTPOAHHIH  mO-
TeHLHAJ 3JeKTPoaa

CupFe (CN) sx+4e=2Cux+Fe (CN)*p-p.

668. CepebOpsinblfi 3JieKTpOA 1oMeileH B 100 Mx

0,1 M pactBopa KCI. BhYHC/IHTe NMOTeHLHAJ 3JEKTPOAA
nocse npuauBanus 0,2 M pactBopa AgNO; B caelyoIux
KoJuyectBax: a) 30 mua, 6) 45 ma, B) 50 ma, r) 55 M,
A) 70 ma. Kakve naHHple HeOOXOZMMBI AJS pelIeHHS
3ajiauu? Kak ucnonab3yercs mofo6Hasi omepauusa? Ilpex-
CTaBbTe Pe3yJbTaThl pPACYETOB rpaHuecKH.
' 669. PaccuurafiTe pacTBOPUMOCTb ¥ IPOH3BeleHHe
pacTBopHMOCTH xJopupa cepebpa npu 50°C, ecau
3. I. C. rajJibBaHHYeCKOro 3JeMeHTa, COCTaBJEHHOro - H3
cepe6pPSIHOrO 3J1eKTPOJAA, HAXOASLIErocst B HACHILEHHOM.
pactBope AgCl, u npyroro cepe6psiHOro 3JIEKTPOAA, Ha-
xoxamerocs B 0,00 M pacrBope AgNOs;, pasra 0,200 B.
TloBTOpPHTE pacueT C y4eTOM HOHHOH CHJIBI pacTBopa
HuTparta cepebpa.

670. B Tab6n. 33 u 34 gaHb CBeleHHs1 O PACTBOPHMO-
ctu xaopuma cepe6pa B pactBopax NaCl u KNO;
(25°C). IlpexacraBbTe cebe, 4TO 3TH [aHHblE MOJy4YeHbI
samu. ChopmyaupyiiTe npobjemMbl H BONPOCH, BO3HHKA-
jolllie TpH u3ydyeHHH Tabauu. ChenafiTe MakCHMalbHOe
YHCJIO BHIBOJOB.

671. PaccuuraiiTe ¢ yueTOM HOHHOH CHJIBI pacTBopa
pactsopumocts AgCl B 0,01 M pacteope NaCl u B
0,01 M pactBope KNOs. (ITPagc=1,56-10-17).
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Ta6numa 33 Tab6auuna 34

c ’ PactBopHMOCTB c 4 PactBopuMoOCTh
MI::];E/]J! AgEl , pMO«'? b/TJ" Miéi?; A;Cl, pmo.nb /n
0 1,3-10-5 0 1,278-10-%
0,0039 0,072.10-5
0,0092 0,091-10-5 0,001 1,325-10-%
0,036 0,19-10-5
0,088 0,36-10-5 0,005 1,385-10-%
0,35 1,7-10-5
0,5 2,8:10-5 0,01 1,427-10-%

672. PactBopumocts CaCO; B  BOJAe  paBHa
6,9-10-% r/a. Buiuuciute pactBopumocts B 0,01 M pa-
ctBope NaCl.

673. B kako#i BOAe BbIlle pPacCTBOPHUMOCTb MJIOXO-
pPacTBOPHUMBIX COJIEH — B NMPECHOH HJIH MOPCKOH?

674. IloBbllueHHe HOHHOH CHJIBI PacTBOpPa NPHBOJHUT
K POCTy 3KCIHEPHMEHTaJbHO OIpelessieMblXx 3Hayelidik
IIP. Tak, I1Paso, B H20 paBuHo 1-10-1°, a B pacTBOpe
¢ I=0,25 cocrasaser 2-10-9 Kak H3MeHseTCs1 pacTBO-
PUMOCTb COJIX NPH NOBBILIEHHH HOHHOH CHJIBI pacTBOpa?

675. IlponsBeleHHe pacTBOPHMOCTH HOAHWAA CBHHIA
IMPpp,=1,1-10-°. Briuucuure €ro pacTBOPHMOCTb:
1) B uuctoft Boje, 2) 0,01lM pactBope Pb(NO;),,
3) 0,01 M pacreope KI, 4) 0,01M pactsope KNOs,
5) 0,01 M pacreope K,CrO,, 6) 0,01 M pactBope HCI,
7) 0,01 M pacrBope HySO,, 8) HachillleHHOM pacTBO-
pe KI.

676. OnpenennTe BO3MOXHOCTb NPOXOXK/JAEHHS B BOI-
HBIX pacTBOpPax peaKUWH H 3aNULINTe ypaBHEHHS B COK-
palleHHOH MoJeKyJisipPHO-HOHHOH (hopMe:

1. AgCl+KsSp. p,

2. CaCO3x+H3SO04 p -ps
3. Ca(OH)sxt-HClp.p,
4, AgC'lK+K2CI'O4p.p,
5. Ag:CrOut+KClp.p,
6. AgCli--NH,OH,.p,
7. AgClx+NH,Clp.p
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YYEHHUE O CKOPOCTH XUMHYECKHX
MMPOLLECCOB

677. Iaiite onpeneseHre CKOPOCTH BOOOLIE H CKOPO-
CTH XMMHYECKOH peaKUHH B YaCTHOCTH.

678. IlepeunciauTe B NMOpsAKe 3HAYUMOCTH (HaKTOPHI,
BJIMSIIOLIHE Ha CKOPOCTb XHMHYECKOH peaKIHH.

679. l3yuyaeTcss cKOpOCTb peakUHH B3aHUMOLEHCTBHS
tpex BeuecTs A, B u D. Ilpu noCcTOSHHBIX KOHIEHTpa-
nusax B u D yaBoeHHe KOHIeHTpallu¥ BeuiecTBa A mpH-
BOJHUT K yBeJiHYeHHIO cKOpocTH B 8 pa3. Ecau B 2 pasa
NOBLILIAeTCSl KOHUEHTpallus BelllecTBa B, mpu mnocrosiH-
HBIX KOHLEHTpauHsax BellecTB A u D, To CKOpPoCcTb peak-
MM Bo3pacraeT B 2 pa3a. IIpu NOCTOSIHHBIX KOHLEHTpa-
uMsix A u B yABoeHHe KOHLEHTpaluu BeliecTBa D npu-
BOJAMT K yBeJUYEHHIO CKOPOCTH B 4 pasa. Bripasute pe-
3yJAbTaThl - 9KCIIEPHUMEHTa -B BHJe KHHETHYECKOro ypaBHe-
HUsl U copMyJHpyHTe NPABHJIO 3aBUHCHMOCTH CKOPOCTH
XUMHYECKOH peaKkUHH OT KOHIEHTPAlLHHU pearupyromux
BelleCTB.

680. MoxHO JiM NpeACKa3aTb 3aBHCHMOCTb CKOPOCTH:
OT KOHUEHTPaLHH?

681. IIns Kakux peakKLUHi MOXKHO NpelCKa3aTb 3aBH-
CUMOCTb CKODOCTH DeaKUHH OT KOHLeHTPalui pearupy-
IOIIHX BellecTB?

682. B moco6uu Mo XHMHH HamuCaHO: «3aBHCHMOCTB.
CKOPOCTH peaKIMH OT KOHLEHTPalUHH pearupyiouHux Be-
IIEeCTB onpelensieTcss 3aKOHOM AeHCTBYIOIIMX MAacc: CKO-
pPOCTh XHMHUECKOH peakKLHH NpPH MOCTOSIHHOH TeMIepa-
Type NpOMOPLUHOHANbHA NPOU3BENEHHI0 KOHLEHTpalHuit
pearupyiomux BellleCTB, BO3BeleHHbIX B CTelleHb HX
CTeXHOMeTpHYeCKHX KO3 duuuentos». Haknute omwmbku
1 HETOYHOCTH B OIpeJleJIeHHH.

683. B ypaBHeHMH, ONHCBHIBAIOLIEM 3aBHCHMOCTb CKO-
pOCTH peakuHH ™

aA+bB=mnpoaykTH
OT KOHLEHTPALHH pPearupykoLlnX BellecCTB,
’ U=K'CAX'CBy,

rie X — KOHCTAaHTa CKOPOCTH peakuuu. KakoB cMbiCH
KOHCTaHTHl ckopocTH? Kak oHa ompenenserca? Korga
YyHC/IeHHOe 3HaueHHe KOHCTAHTH CKOPOCTH M CKOPOCTH
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coBnaganT? KakoBbl pasMepHOCTH KOHCTAHTHI cxopocm
M CKOPOCTH?
684. [Ipu paBHOBeCHH

aA+bB=dD+fF
CKOPOCTH IPAMOH U 00paTHOH peaKUuit paBHBI
Unp=Knp* Ca4-Cpg?,
Uo6p=Koop* Cp?- C¥f,
Kup- Ca%- Cb=Kogp- Cp?- Crf.
Bripaxenue.

d
Gk | mw K
c4: Clé Ko6p

Has3blBaeTCss KOHCTAHTOH paBHoBecHs. OTcCioma BOBCe He
CJIelyeT, UTO KOHCTAHTAa PAaBHOBECHs SIBJSIETCS MOCTOSIH-
HOH BeJHUHHOH (npu T=n0CT.), He 3aBHCAILIEH OT KOH-
uHeHTpauui. JleACTBHTENbHO, BCe KOHIEHTPALMH MOTYT
ObITb NPOH3BOJIbHBI, KOHCTaHTBH CKOPOCTH 3aBHCAT OT
JaBJieHusi, NPUCYTCTBHS KaTajausaTtopa, ¢Gopmbl cocyAa
H apyrux ¢axkropoB. IloueMy MosuanHBoe yTBepKIAEHHE
(BO3MOXKHO, NMPAaBHJBHOE) O INOCTOSHCTBE KOHCTAHTHI
CKOPOCTH TIEPEHOCHTCSl Ha KOHCTaHTy paBHOBecusi? Pas-
6epuTech ‘B 3TOM BONPOCe H [NOKaXKHTe, 9TO KOHCTaHTa
PaBHOBeCHS] He 3aBHCHT OT KOHLEHTDAlMH, H YKaXKHTe,
KOrja 3To mocJiefiHee - yTBepKJAeHHe CIpaBelJIHBO.

685. Bel 3HaeTe, UTO CKOPOCTb XHMHYECKOH peakLHH
TIPONOPLHOHANbHA NPOH3BeleHHI0 KOHLUEHTpAalHi pearu-:
PYIOIIHX BeIleCTB B CTENeHH HEKOTOPBHIX YHCeJ, onpeje-
JISIeMBbIX 3KCIepHMEeHTaJbHO. [1J151 peakuuu

aA+4-bB=dD-{F, -
v'up=fcnp-CA‘-CB’"
Uo6p=— Koo6p* Cp*-Cy?

NpPH PaBHOBECHH Ump=70o6p H Kmp:Cal- CB™==Kogp-Cp"X

'XCFp
HIH

‘xnp — Cg'Cf-
Ko6p C‘l,,;C'é1
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OnHaKo KOHCTaHTa PaBHOBECHs paBHa
K= [} - [FV
[A) - [Bp
ITouemy B BhHIpaXKeHHH KOHCTAHTHI PaBHOBECHS KOHIIEHT-
palMH BeleCTB CTOAT B CTelleHH CTeXHOMeTPHYeCKHX
K03 (DHIMEHTOB, a He B CTENeHH 3KCIePUMEHTAILHO
ompejessieMblX 4yHuCeJ (MOPSANAKOB MO peareHTam)?

686. PacTBopenue conm ca1a6ofi KHCJIOTH B pPacTBO-
pax KHCJOT JAOJIKHO MPOXOJAHTb TeM GHICTpee, ueM GOJib-
e KOHIEHTPaluH HOHOB Bojoposxa. OQHAKO pacTBOpe-
HHe KapOoHaTa KaJblU B PAacTBOPe YKCYCHOH KHCJIOTHI
NpoxonuT ObICTPEe, YyeM B pacTBOpe cepHOH. [louemy?

687. IlpoxoauT peakuus (B rasoBoi ¢ase):

A+4-2B+D=F.

[Ipu yBennueHHH KOHIEHTpaumuu A B 2 pasa cKOpOCTb
peakuuun Bo3pocia B 2 pasa. IIpu yBeJHYeHHH KOHIIEHT-
pauun B B 2 pasa ckopocTb He H3MeHHJach. IIpu yBe-
JIHUeHHH KOHUIeHTpauuH D B 2°pasa ckopocTh Bo3pocia
B 4 pasa. Kak u3MeHHTCS CKOPOCTb peakUHH NPH yBe-
Ju4eHHH obluero 1apjeHHs B 3 pasa?

688. Korna cKOpPOCTh XHMHYECKOH peaKIHH AeHCTBH-
TeJbHO MPOMOPLHOHAJNbHA NPOH3BeJeHHI0O KOHLEHTpauuit
pearupyiomux BellleCTB B CTeNeHH HX CTeXHOMeTpHue-
CKHX KO3() pHIHEHTOB?

689. O6cynuTe NOHATHS MOPsINKA M MOJIEKYJSPHOCTH
XMMHYeCKOH peakIuH. YKaxHTe HeOOXOAMMble NpPH3HA-
KH, XapaKTepH3ylolliHe 3TH NOHATHA. Oco6oe BHHMaHHe
o6paTHTe Ha TO, YTO MOJIEKYJSPHOCTb — BCerla Lesoe
He6OJIbIIOEe YHCJIO, 3 MOPSAAOK MOXKeT OBITh paBeH HYJIIO,
uesoMy H HelleoMy uHcaaM. [laHTe ompeleseHHs TO-
PAAKA U MOJIEKYJSIPHOCTH.

690. Peaknuus

2NO2I‘=N2O4I‘ .
NPOXOAUT KaK OGHMOJIEKYJIsIpHAs:
‘ N02+Np2=N204.

Yxaxute: a) MOPANOK peakuuu; 6) Kak H3MEHHTCS CKO-
pOCTb peaklUHH NPH yBeJHYEHHH ‘AaBJeHHs B 2 pasa?
691. Peakuus
2N0p+02r=2NO2r
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Tpetbero nopsiika. Hanuuiure ypaBHeHHe cKOpocTH pe-
AKIHH H NPEACKaXKHTe, KAK H3MEHHTCST CKOPOCTb peak-
IMH NP yBeJHYeHHH obliero naBjeHHs B 3 pasa?

692. [l OKHCIHTENbHO-BOCCTAHOBHTENBHON peaKLHH

2C03+4-TI+=2Co2+4-TI3+
npenJsoXeH cAelyIONIHH MeXaHH3M:

Co*4-TI+=Co>*+TI2+ (mennenHas),
Co*+4-TI2+=Co2++TI3+ (GricTpas).

[Ipenckaxkute BHA ypaBHeHHss 3aBHCHMOCTH CKODOCTH
OT KOHLEHTPallMH pearupymooumux BeulecTB. Ilpeanonaras,
4TO (MJISi HEKOTOPHIX YCJOBHH NPOTEKAaHHs pPeaKIHH)
KOHCTaHTa cKopoctH paBHa 0,15 (ycjoBHDLIE eXHHHILBI),
BBIYHCJIHTE CKOPOCTb peakKuuH: a) npu Cco®*=0,3
Cn*=0,2 monb/n, 6) B HAyaJbHbIi MOMEHT BpeMeHH
HNpH CJAHBaHHU paBHHX 06bemoB 0,6 M pactBopa Co’t u
0,4 M pacrtBopa TI+. O6bscHHTe, mMOoYeMy CKODOCTb pe-
aKIMHM BO3pacTaeT, KOrja B PacTBOPe HAaXOLATCS HeKO-
TOpble OTpHIATeJbHble HOHbH. KaKOBBI HOJIXKHBI  GBITb
yCJI0BHSI B3aHUMOAEHCTBHSI OTPHUATENBHBIX HOHOB C
HowaMu Co®+ u TI+ maa MaKCHMAaJbHOrO YCKOPEHHS
peakuuu? Kakue HOHBI MOXHO DPeKOMEHIOBaTb MJsl ycC-
KOpeHHs] peakKUuH? MOXHO JIM CYHTATh AeHCTBHE OTPH-
naTeJbHBIX HOHOB KaTaJuTHueckKuM? [lombiTafiTech npen-
CKa3aTh MEXaHH3M peaKIHH.

693. Omnpenenure H3MeHeHHe CKOPOCTH MNPSAMBIX 3Jle-
MEHTapHBIX Ta30BBIX peaKUHH NpH yBeJHYEHHH [aBJle-
HHA B 2 pasa:

1) Hy--OH=H,0+H,
9) 2NO--Cl,=2NOCl, .
3) H+Cl=Hcl,

4) NO+0O=NO,,

5) N;O,=2NO,,

6) 0,4+-H=OH-+0,

7) Cly-H=HCI+Cl,

8) H,4+-O=OH+H.

694, ITepeuncauTe B MOPSIAKE 3HAYHMOCTH (PAKTOPHI,
BJUSIOIIHEe HAa KOHCTAHTY CKODOCTH XHMHUECKOH peak-

IHH.
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695. HMsyuaercsi 3aBHCHMOCTb CKODOCTH HEKOTOpOHA
PeakuHH OT pasJHYHBIX (aKTOpPOB. Kak ckaxyrcs Ha
YHC/JIEHHOM 3HAYeHHH KOHCTAHThI CKOPOCTH CJeAyIolIHe
H3MEeHEeHHs: pasJiHyHble Haya/bHble KOHLEHTDALHH; H3-
MeHEeHHe TeMIIepaTypbl; BBeJleHHe pa3JIHYHBIX BeIleCTB,
CMeHa pacTBOPHTeJsI; M3MeHeHHe 06beMa CHCTeMBI; H3-
MeHeHHe HOHHOH CHJIBI PacTBOpa.

696. JlokaxuTe, 4TO CKOPOCTb XHMHUECKOH peakUuH
MaKCHMaJlbHa INPH CTeXHMOMETPHYECKOM COOTHOILEHHH
KOMIIOHEHTOB.

697. Kakue Tpe6yioTcsi sKCmepHMeHTalJbHble NaHHHE
IJisl onpelleJieHHs] TOpsiKa peaKuui?

698. [Ipy n3yueHHH KHHETHKH peaKIUH

A+4+B+42D=F

6bl10 06HapyXXeHO, 4TO CKOPOCTb PeakUHH (BLalH OT
paBHOBeCHs1) BO3pacTaeT B 4 pa3a IpH yBeJHYEHHH KOH-
ueHTpauud A B 2 pasa, He 3aBHCHT OT KOHUeHTpaluu B
H Bo3pacTaeT B 3 pa3a NpH yBeJHYEHHH KOHLEHTPaIHH
D B 3 pasa. Hanuiuure ypaBHeHHe 3aBHCHMOCTH CKOPO-
CTH OT KOHUEHTPallHH peaTrHPYIOUIHX BEIECTB.

699. TepmuYecKOoe pasjioXeHHe alleTajblerufia Mpo-
XOJHUT MO yPaBHEHHUIO

CH3;CHO, = CHy4-CO;.

ITpu 800 K nosnydyeHsl gaHHBIE 0 3aBHCHMOCTH CKOPOCTH
PasJIoXKeHHs oT KOHIEHTPalluH aneTasbJernia
(Tabn. 35). HanumnTte BbIpaxeHHe CKOPOCTH peaKIHH.
KakoB mopsifiok peakuuH? BblYHCIHTE KOHCTAaHTy CKO-
poctd npu 800 K. BrlunciuTe CKOPOCTb pa3joxKeHHS
npu HauaabHOH KoHueHtpauun CH;CHO 0,3 moab/i.

700. Ckopocth pasnoxeHuss Ny;Os B TeTpaxJiopuie
yrJepoa ONMHCHIBAETCs ypaBHEHHEM

v=xKCn,q,.

CKOpOCTh peakLHH onpeflessii no o6veMy V BHgenas-
jotterocsi kucgaopona (ta6.a. 36). BeluncauTe HECKOJBKO
3HayeHHH (He MeHee NATH) KOHCTAHT CKOPOCTH H Cpel-
Hee 3HaUeHHEe KOHCTaHThL ckopocTH. Haueprute npaduk
3aBHCHMOCTH O0beMa BbIJeJUBIIEroCs KHCJIOpOLa OT
BpeMeHH U Hali[uTe nepHoJ noJypacnajga. BocnoJab3o-
BaBUIHCL I[I0JIyUeHHBIM 3HAayeHHEM IepHOJa MNoJypacia-
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Ta6nuua 35 Ta6nuua 36

C ,

Sf"ﬁl;o Y, Monb/n1-C c V, M1
0,2 1,8-10-¢6 600 6,30
0,4 7,2-10-6 1200 11,40
0,6 16,2-10-6 1800 15,53
0,8 28,8-10-6 2400 18,90

3000 21,70
34,75

Jla, BBIYHC/IHTE KOHCTAHTY CKODOCTH WU CPaBHHTE e€e CO
CpPeIHHM 3HaueHHeM, MOJyYeHHbIM paHee.

701. Bo cKoJbKO pa3 BO3pacTaer CKOPOCTb peaKUHH
pasyoxeHus NoOs

2N2O5r=2N2O4I‘+O2r
NpH yBeJHYeHHH KoHueHTpauuun N.Os B 2 pasa, ec/iH
H3BECTHO, YTO PEAKLHS HJAET IO CTALHIM:
N2Os=N;03+0, (MennenHas),
N2O3=NO;+NO (6ricTpas),
NO-+N,05=3NO, (6bicTpas),
2NO,;=N,0, (6niCcTpas).
702. Ilpenckaxurte, KakK H3MEHHTCS CKOPOCTb raso-
BHIX peakUMil npu yBeJHUYeHHH KOHIEHTPALHH KaxJoro

M3 pearupylolllHX BelleCTB B 2 pasa W NPHU YBeJHYeHHH
JlaBJIeHHs B CHCTeMe B 2 pasa?

1. 2N205_=4N02+02 v=k-Cyn 0,0,

2. 2N20=2N2+02 UV=K- C2N,Oy

3. CH;CHO=CH,+}-CO v=x- C%n,cHo,

4, 2NO+0,=2NO0, v=x-C%xo -Co,
5. Fo+42C10,=2FCIO, v=k-Cp,+Cao,,

6. 4Hy+2NO,=4H,0-+N; v=cx-Cg, - C?xo,

703. IlpenmosaraiT, 4TO pacmaj 030Ha IO ypaBHe-

HHUIO peaKIHH
2O3r= 302r

NpOTeKaeT yepe3 CTaJHH:
1) O3=0,+0 (6bicTpasi, paBHOBECHas),
2) 04-03;=20, (MeAJeHHAas).
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KakoB BuJ KHHETHYECKOTO ypaBHeHHs ckKopocTH? Kak
H3MEHHTCS CKOPOCTb PeaKUUH NpH yBeJHYeHHH oO6Iiero
NaBJleHHsl B 2 pa3a?

704. KoHCTaHTa paBHOBECHsS [AHCCOLHALHH (TOPOBO-
nopoja B BogHOM pactBope (25°C)

— H*] [F- -
HF,, = H;,*jp + Fopy Kpue = Lo e R 8-10~* Moutb/a1.

: [HF]

KoncranTa CKOPOCTH 3JleMEHTapHOH peakuHu

H'Fp- p+F-p -p=.'HFp.p K= 1 - 101 JI/MOJIb‘ C.

BrIuHC/IHTE KOHCTAHTY CKOPOCTH AHCCOILHALHH

HFp.p=H%p.p+F.p.
705. BuiH noslyyeHH  CleAylOLIHe  Pe3yJbTaThl
(Traba. 37) nmo H3y4YeHHIO 3aBHCHMOCTH CKODOCTH peak-

IIHH
2A+B=D

oT KoHUeHTpauu#t A u B. Hanumure BripaxkeHue cKopo-
ctd. KakoB nopsinok mpouecca? IlonbiTafiTech mpencka-
3aTh MeXaHH3M Npolecca.

Tab6auma 37
c N MOJIB /T CB. MOJIb /71 ©, MOJIb//* MHH
0,1 0,1 2-10-2
0,2 0,1 8-10-3
0,3 0,1 1,8-10-2
0,2 0,2 8-10-3
0,3 0,3 1,8-102

706. CkopocTb CaMONpPOU3BOJIBHOTO pPa3JIOXKEHHs pa-
JHOAKTHBHOIO BellecTBa (Hampumep, '¢C = "IN + e) 3a-
BHCHT TOJIbKO OT HaJHYHOIO YHCJIa aTOMOB 3TOr0 Be-
mectBa. KakoB nopsifiok stoit peakuuu? KakoBo Bhipa-
JKeHHe ypaBHEHHs] CKODOCTH npolecca?

- 707. HMMeloTcsl BaHHBIE MO CKOPOCTH O6GMeHa JINTaH-
JIOB B aKBa-KoMILIeKcax xpoma (25°C):

[Cr(H20)s]2++4H,'80="[Cr (H:0) sH,'®0]2+4-H0,
tiia=10"% ¢,
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[Cr (Hy0) 6*++H,1*0 = [Cr (H,0) sH,'*0]3+4-H,0,
thla=106 c.

Ilonymaiite, yeMy paBHa KOHCTaHTa paBHOBeCHs peak-
UHH. BBIUHCIHTE KOHCTAHTBI CKOPOCTH PeaKIHMi. [Touemy
Peaxkuuu pacCMaTPHBAIOTCS KaK PeaKlHH [epBOro Nmopsij-
ka? Kako#i kommsiekc xpoma Gosee crabuien (TepMOMIH-
HaMH4YeCKH, KHHeTHYeckH)? KakoBa mnpuumHa cToJab
GOJIbILIOTO Pa3HyKsi B CKOPOCTAX peaKUHii?

708. KoncraHnTa CKOpPOCTH TPAHC — IUC NPEBpalIeHHs
Ru(H0)3Cl3 paBua 7-10~* y=!, a nas npeBpaueHHs
IMC—TpaHC OHa paBHa 2,6-10-3 y—1 (298 K). Bruiuuciu-
Te KOHCTaHTy paBHOBecHs. OGCy/lMTe NPHYHHY MOBHILIEH-
HOM yCTOAYMBOCTH OJHOTO M3 H30MepOB. BhIUMC/IHTe
AG° npeBpalieHHs.

709. Peaknun oMblIeHHsl 3TH/IAlleTaTa

CH;COOC;Hs+-NaOH = CH;COONa+C,H;OH,
9CH;COO0C,H;-+Ba (OH),= (CH,COO),Ba+
+2C,H;OH

NPOTEKAIOT KaK peakluH nepsoro mopsaka. CKOPoCTb
KaKo# peaKUHH 6oJsibllie H BO CKOJBLKO pas?

710. 1 moJap uHC-H30Mepa HAXOAMUTC B peakTope
o6bvemom 5 a1 npu 400°C, rie u3oMepH3yeTcss B TPaHC-
u3oMmep. B rta6n. 38 mpexncraBiieHbl paHHBIE 10 KOJIHYe-
CTBaM BellleCTB B pPeaKLUHOHHOH cucreMe. Bbruncaure
H3MeHeHHe H306apHOrO IOTEHIHajsa NpPH IHC — TPAHC
npeBpalleHHH.

Ta6anma 38
Yncno Moneft
Bpemsi
L{HC-H30MED T]’)aHC-HSOMeP

0 1,00 0

190 Muu 0,96 0,04
420 MuH 0,90 0,10
8 4 0,86 0,14
Heneas 0,50 0,50
Mecs 0,50 0,50

711. OxHucjaeHHe GPOMOBOAOPOLA KHCJIODOAOM B ra-
30BOH (pase

4HBr+0,=2H,0+42Br;
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MO2KHO NMPEeACTaBHTb CTAAHAMH:
" HBr+0,=HOOBr,
HOOBr+HBr=2HOBr,
HOBr+HBr=H,0-}Br,.

H3BecTHO, YTO yBeJaHyeHHe KoHleHTpauuun HBr B 2 pasa
NPUBOJHUT K YBeJHYEHHIO CKOPOCTH B 2 pa3a, yBeJHUYeHHe
KOHLEHTPAlUMH KHCJIOPOAa B 2 pa3a TaKxKe yBeJHUHBAET
cKopocTh B 2 pa3a. Kakasi cTapus camasi MeJieHHas?
He Bbi3biBaer i y Bac COMHeHHs1 NpelJIOXKEHHHIH Mexa-
HH3M?

712. Jlns H3ydeHHsT CKOPOCTH pPasJioXKeHHs IliaBeJe-
BOH KHCJOTHl B PAacTBOPe KOHLEHTPHPOBAHHOH CepHOM
KHCJIOTB TNpHroToBuaHM pactBop 0,025 M miaBeseBoOit
kucjaoTel B 99,5%-Hofi cepHO#t kucsaoTe. Uepes ompeje-
JIEHHBIe MPOMEeXYTKH BpeMeHH [ mpu 50°C otbupanu
20 Ma1 pacTBOpa u ompeflesiain o0beM pacTBopa V mep-
MaHraHaTa Kajusi, NOTpeGOBaBUIHACS Ha TUTPOBAHHE
(Taba. 39). OnpelleiuTe MOPSAAOK PeaKUHH MO laBelle-
BO#l KHCJIOTE H KOHCTAHTYy CKOPOCTH.

Ta6auna 39

t, MHH V, ma
0 23,0
120 19,3
240 16,2
420 12,5
600 9,6
900 6,0
1440 2,9

713. KoHcTaHTa CKODOCTH peaKLHH OMBLJIEHHsS 3THJI-
anerarta FHAPOOKCHIOM 6apHs

2CH;COO0OC,H;s+Ba(OH) ,= (CH3COO)Ba+
+2C,HsOH

B 2 pa3a GoJsblile KOHCTAHThl CKOPOCTH OMBLIEHHS THI-
POKCHIOM HATPHS (MJIH KaJjHus):

CH3COOC2H5+N30H=CH3COON3+C2H5OH
ITouemy? KakoB mopsiiok peakuHi?
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714. KoncranTa ckopoctu pactsopenuss PbCl, B Boxe
IpY CTAaHAAapTHOH TeMnepatype pasHa- 0,016 muE-L
Pacrsopumocts atoit conn paBHa 3,6-10-2 mosb/n1. On-
pefleNnTe KOHUEHTPAIMIO COJH B pacTBope uepes | u
nocJje Hayaja pacTBOPEHHS.

715. CKOpOCTb peakllHH B pacTBOpe

30C2H50H+-B10H14= 10B (OC2H5) 3+22H2r
ONUCHIBAIOTCAA ypaBHEHHEM

- __ dCcu,on
dt

KakoB nopsoKk sToff peakuuu?

716. [as omnpelle/leHHs] MOPSIAKA OKHCJIHTENbHO-BOC-
CTAHOBHTEJIbHOH peaKUHH B BOLHOM pacTBOPe MeXAY
noHaMu S;0s2~ u I~ (o6pasyiorcst I, u SO2-) usyua-
JIHICh CKODOCTH IIpollecca NMPH Pas3/jHYHBIX KOHLEHTPaLH-
sX. Pesyabrate mnpeicrabieHsl B Taba. 40. CocraBbTe
BbIpaXKeHHe 3aBHCHMOCTH CKOPOCTH OT KOHLEHTpaLui
pearupyomux BelllecTB. KaKoBBl mopsiiku npolecca Mo
peareHTaM u oO0mui? Hanumurte ypaBHeHHe OKHCIH-
TeJIbHO-BOCCTAHOBHTENBHOM DeaKUHH H CPaBHHTE CTe-
XHOMeTpHYeCKHe KO3 (HUHEHTH C NMOpsSAKaMH peaKLHH.

Ta6auma 40

= KCC!HIOH ConHu'

Ne onmrra 0520:25—. MosIb/N1 €, Moms/n Oﬂ-&%g?;nu
1 0,032 0,032 4
2 0,016 0,032 9
3 0,008 0,032 1
4 0,032 0,016 2
5 0,032 0,008 1

717. Peakuus umeer Hy/neBoi mnopsnok. Kak usme-
HSETCS BO BpPEMEHH KOHUEHTpPallus NPOAYKTa peaKLUHH?
718. Ecau peaknus

9A42B=A,B,
npoTeKaeT no cneﬂ,yiomeMy MeXaHH3MY:

2A=A, (6blcTpasi, paBHOBeCHas CTalus),
As+B=A,B (MelneHHas),
A;B+B=A;B, (6uicTpas),
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KaKOBa 3aBHCHMOCTb OGUIefi CKODOCTH PeaKIHH OT KOH-
LeHTpauuy BellecTB A u B?

719. O30H 0S0HOBOrO CJIOSi aTMOC(epbl 3eMJH TOr-
JI0LaeT yJAbTPa(HONETOBOe H3JyUeHHe H MpeBpamiaeTcs
B KHCJIOPOJ:

O3+hv=0,40,
0;4+0=20,.
Yxaxurte nopsimok Kaxmo#l peakuud. Kakue Heo6XomuMo
cresaTh AOMYIIEHHS JIA ONpefesleHHs] CyMMapHOro mo-

psaika mpouecca? _
720. Kak HU3MEHHTCS CKOPOCTb DeaKUHH B pacTBOpe

BrOs—+5Br—+6H+= 3Br,+3H,0

npu yBeandyenns pH Ha exuHuny?
721. KuHeTHYeCKOe ypaBHeHHe DeaKIHH B PacTBope

BrOs—+5Br—+6H+= 3Br,+3H,0
MMeeT BHJ
v=KCp o+ Cp~-Cla.
3

Kak H3MeHHTCs CKOPOCTb peaKUMHu NpH yBeauyeHuu pH
pacTBopa Ha eHHHILY?

722. B Ta6a. 41 naHbl pe3yabTaThl H3yYeHHs] CKOPO-
CTH peaKuun B3auMoneictBus A u B. Bripasute pe-
3yJbTaThl HCCHAENAOBaHHS B BHIE yPaBHEeHHs] 3aBUCHMOCTH
CKOPOCTH OT KOHIIEHTPallHH,

Ta6auma 41
KoHueHTpanus, MoJb/a
CKOpoCTh 06paso-
Onuir BaHHA NMpPORYKTa,
A B MOJIb/J1- MHH
1 0,10 0,10 0,0040
2 0,20 0,10 0,0160
3 0,20 0,20 0,0160
4 0,10 0,05 0,0040

723. B T1aba. 42 npuBeldeHH pe3yJbTAaTH H3y4YeHHS
3aBHCHMOCTH CKOPOCTH peaKuuH or jpaBjeHus SO, H

H,
SOgzr+2Hgr=Sx-+2H,0:.
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Ta6auma 42

HavaznbHoe pabjieHue CKOpOCTb B nepBHft
(IpPOH3BOJIbHHIE €HHHIBI) MOMEHT BPEMeHH

(IpoH3BOJIbHbBIE efH-
SO, H, HHILBI)
200 50 36
200 100 72
200 200 154
100 200 72
50 200 36

Hanuumnre kHHeTHYecKOe ypaBHeHHe mnpolecca. Kakosu
nopsaaku peakuun no SO, u Hy u kakoB o6muil NMOpPsiIOK
peakuuu? Kak M3MeHHTCS CKOPOCTb PeaKUHH NPH yBeJsH-
yeHHH ofliero AaBJeHHs] B cucreMe B 3 pasa? [IpemJo-
JKHTe MEeXaHH3M, COIJIacylomuics ¢ 3KCIepHMeHTaJbHBbI-
MH JaHHbBIMH. Kakasi cragus siBJsieTCsl JIMMHTHDYIOIIEN?
IIpensoxurte ¢opMyly NPOMEKYTOUHOTO KOMILJIEKCa,

724, B ta6a. 43 npuBeleHH NaHHble MO yMEHbIIEHHIO
aKTHBHOCTH HeKoToporo u3ortona. IlpeacTaBbTe LaHHHE
rpaduyeckd. KakuMH KoOpAHHATaMy cJjeldyeT BOCIOJb-
30BaThCs, YTOOBl MOJIYYUTh NpsAMYyI0? KakoB cMmbiCa yria
HaKJOHA NpsIMOH? BbIUHC/AHTE HECKOJIbKO 3HAYeHHH KOH-
cTaHTBl ckKopocTH pacmnafa. OneHHTe OIIMOKY 3KCIepH-
MeHTa. BelunciuTe mepuoj moJsypacnajfia U CpaBHHTE ero
C TepHOJOM moJypacnana, HalleHHBIM rpadHyecKH.

Tab6auuma 43 Ta6nuna 44
OHLleHTpalHsi
Bpewmsi, u ‘?:‘;:i?/?:' Bpemsi, MHH ng:léOO](J:l-llx..

MOJIb /J1

0 3600 0 0,61

1. 3439 25 0,37

2 3275 75 0,27

4 3058 100 0,15

6 2760 125 0,11
8 2477
10 2248

725. Ckopoctp ruppoausa 3pupa CH3COOCH; B
BOJAHBIX PaCTBOpPax NPH NOCTOSHHBIX 3HayeHusix pH H
HOHHOA CHJIH H NPH HEKOTOpPOH TeMIepaType 3aBHCHT
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TOJILKO OT KOHUeHTpauuu s¢upa. Hanumure ypaBHeHHe
peakuuu rupposusa. B tabia. 44 npuBeleHB JaHHBIE MO
KOHIIeHTpauHuu 3¢upa Bo BPeMeHH. [IpencTaBbTe nmaHHLIe
rpaduyeckd. KakuMu KOOpJAHHATaMu cJeLyeT BOCHOJb-
30BaThCsl AJIS1 MOJYYeHHs] NPSIMOJIHHEHHOH 3aBHCHMOCTH?
BrlynciauTe HECKOJIbKO 3HAYeHHH KOHCTAHThl CKOPOCTH,
npeanosiarasi pas3JHuHble TOPSIAKH peakuuii. Kakos mo-
pPSlOK NAaHHOH peakKUMH? BBIYHCIHTEe mepHOA MOJYyIpeB-
pamenns. KakoBa Oyler KOHIeHTpauusi s¢Hpa uepes
2, 5 u 10 nepHonoB MOJynpeBpalieHus?

726. PanuoakTuBHH# yraepox !*C uMeer mepuox mo-
aypacnaga 5600 JeT. Yrjepox, MOJy4YeHHBIH H3 JKHUBOH
cucteMbl, cofepxut 1*C B  KOJHYeCTBe, JaI0-
meM 15,3 pacmaga B MHHYTYy Ha 1 r yriepona.
CKOJIbKO pacmafioB cjelyeT OXHAaTb OT 1 I yriepona,
BbIeJIEHHOTO H3 KyCKa pnepeBa, caomaHHoro 2000 et
TOMY Ha3an?

727. B ocraHKax MaMOHTa COJepxKaHHe PaJHOaKTHB-
Horo yraepoxaa *C cocrasasier 5,25% 0T coxepxaHus B
XKHUBBIX TKaHsax. OnpemnesuTe, CKOJbKO BPEMeHH MaMOHT
nposieXkaJa B MOYBe, €CIH NepHoA modypacmaga #C
cocraBaseT #/o=>5600 Jer.

728. 1 r pagus 226Ra noMellleH B BaKyyMHDOBaHHBIA
cocyn o6wemom 1 ;1. KakoB 6ymer cocras (B % 10O
o6beMy M 1O Macce) ra3oBOA CMeCH B COCyJe uepes3 He-
KoTopoe BpeMsi? [leprox mosaypacnmana 2%Ra paBeH
1590 sieT. MOXHO JIH OXKHAATh, YTO B COCYyJle KOTAa-HH-
Gyab naBieHHe MOIHUMETCs 10 1 aT™?

729. Panuii 226Ra ucrmyckaer o-4acCTHIBI H IpeBpa-
maercss B panon 222Rn. Ilepwon moaypacnama paaus
pasen 1590 seT. HannuMre ypaBHeHHe mpollecca pacna-
Ia M BHIYMCIHTe 00beM pajoHa, BbIIEJHBIIErOCs IPH
pacnaze 1 r panus 3a 10, 50 u 100 Jser.

730. B cBOGOIHOM COCTOSIHHH HeATPOH HEYCTOHYHB.
B cpensem uepe3 20 MHH mocje 06pa3oBaHHs OH CaMo-
NPOU3BOJILHO Pacnajfaercss Ha MPOTOH H 3JCKTPOH. Uemy
paBeH f/?

731. Peakuun o6mMeHa THNA

AX+BX*=AX*4BX,

rie X — pagHOaKTHBHBIH H30TOI, NPUCYTCTBYIOIUHA B
BHJe CJelOB, MPOTEKAalT KAaK PeakKUHH NepBOro mopsi-
kKa. O6bsCHHUTE.
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732. B obpatumoll peakuun A=DB KOHCTaHTH CKO-
poctn mpsiMo#t W obGpaTHoit peakuui paBHH 300 ¢! wu
100 c~!. B HCXONHOM COCTOSIHHM CHCTeMa COJePKHT
BeuleCtBO A. BbIUHC/IHTEe KOHCTaHTY paBHOBecHsl. 3a Ka-
KOe BpeMs KOHLEHTpauus A yMeHbIIHTCS B 2 pasa?

733. PeakuMs Mex1y aTOMaMH BOAOPOJA MPOXOAHT
KaK peaKIHsl TPEeTbero MOpsilka H TPHMOJEKYJspHas.
[IpucyTcTBHe TpeTbell yacTHUH HeOGXOAMMO AJIsi OTBOAA
H30bITKA 3HEPTHH, BHJeNfOIeHdcs npu o6pa3oBaHHH
cBa3u H—H:

H4+-H+M=H,+M*. ’

OIHH CTYIEeHT. OTBETHJ, YTO POJib TPeTbeH YaCTHLUH MO-
TyT Hrpatb MoJekyJsl Nj, O, CO, H, a Takxke aTombl
He, Ar u Bomoposma. YKaxuTe BCe HETOYHOCTH M OLIHO-
KH 3TOr'0 OTBETA.

734. B BOJHOM pacTBope peaKuHus

Bry}-21-=1,+2Br-,

KaK InpeAnoJiaraimoT, INPOTEKaeT COrJacHO dCieaymrlueMy
MEXaHHu3MYy:

Bro+I-=IBr+Br-,
IBr4+H,0=I0H-++H++4Br-,
IOH+H++41I-=1,+4+H,0.

[TepBas craaus MedJieHHee ABYX OCTaJbHBIX. Hamummre
ypaBHeHHe 3aBHCHMOCTH CKODOCTH DeaKIHH B I€JOM OT
KOHIIEHTPAllHH PeardpyoIlHX BellleCTB. KaKHe NMPHUHHH
CTaBAT MOJ COMHeHHe NpednosiaraeMbifi mexaHusm? Ka-
KOBHl NOPSANOK H MOJEKYJIPHOCTb KaxkKJOH CTaAHH?

735. B rasoBofi ¢ase OKCHA a30Ta M BOJOPOA NpH
1000 K pearupyior no ypaBHeHHIO

2H2r+2NOr= N2r+2H2Or-

IpennoxuTe pasjuyHble METOAB H3MePeHHs CKOPOCTH
3TOll peakuuH. B Tabu. 45 mpHBeleHbl CBeJIeHHS O CKO-
pocTH peakuuH. BhiBenTe KHHeTHYECKOe YypaBHeHHe
peakuud. KakoBnl o6LIHA MOPANOK DPeaKUHH H MOPSIKH
[0 peardpymollHM BellleCTBaM? BHIUHCIHTe CKOPOCTH pe-
aKIUy NpH KOHIEeHTpanHusax: a) Cno=Cg,=0,012 monb/;
6) Cno=Cq,=0,024 moan/a; B) Cno=0,05 moub/n;
Cg,==0,01 moab/a.
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Ta6amuma 45

HavaneHas KOHNEHTDanus, MOJb/A CKOpOCTb B HawanbHEA
MOMEHT BpEMEHH,
NO : H, . MOJb/MBH
ll

0,012 0,002 0,20

0,012 0,004 0,40

0,012 0,006 0,60

0,002 0,012 - 0,30

0,004 0,012 1,20

0,006 0,012 2,70

736. IlonyueHsl NaHHble AJIsi CKOPOCTH PeakUWH NpH
660 K (Tabs. 46)

2NOP+ O2r= 2N02r.

Ta6auua 46
KOHIEeRTpalHH pearHpylollHX BelecTs, MOJb/J CKopoeTh HeuesHoBe-
NO 0, Hust NO, monb/a-c
0,010 0,010 2,5-10-3
0,010 0,020 5-10-8
0,030 0,020 45,0-10-3

Hanumute ypaBHeHHe cKopocTH peakilnH. KakoB mnops-
NIOK peakuuH? BBIYHCIAHTE KOHCTAaHTy CKOPOCTH. Bhrumc-
aute ckopocth mpu Cno=0,020 u Co,=0,030 Mouab/a.
Boiuncante ckopocts peakuuu no NO u NO,, xorza
ckopoctb 10 O, paBHa 5,0 MOJIB/J1-C.

737. 15 peakuuH
C2H4Br2+3KI = C2H4+2KBI'+K13,

npoTekawolueii B MeTHioBoM cnupre (npu 60°C), moay-
yeHH AaHHHe (Taba. 47).- HamuumuTe ypaBHeHHe CKOpO-

Ta6auma 47

KORIeHTDALHH PEArHpyIOLUHX BellecTs, qub/.n Ciopocts 06pasosa-

‘ C.HBr KI uus Kl;, MOMb/s-MuH
4 E ]
0,500 1,80 0,269
0,500 7,20 1,08
1,500 1,80 0,807
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cTH peakuuH. KakoB mopsfoKk peakuuH? Briuucaurte
KOHCTaHTy CKOPOCTH PeaKLHH. BbIUHCJIHTE CKOPOCTb NMpH
Cc,u,r, = 0,8 Mosb/1 B Cy; = 3,0 Mosib/a1. B HekoTophlit
MOMEHT BpeMeHH ckopocTb peakuuu no CoH4Brs cocras-
aset 2,5 Moub/n-MuH. KakoBH B TOT )€ MOMEHT BpeMe-
Hu ckopoctd mo KI u KIs?

738. Peaknus o6meHa sjexkTpoHamu B Ho0

Fe3+ 4 Fe?t=Fe2+{|Fed+
yCKOpsieTCsl B INPHCYTCTBHH OTPHIIATENBHO 3apsXKeHHBIX
HOHOB X—, UTO OOBSICHSIETCA CJAeAYIONIHM MeXaHH3MOM:
Fe3+4X—=FeX2+,
FeX2+-}-Fe*2+=Fe2+,  X..Fe*?+,
Fe?+ .. X ... Fe*2+t=Fe2t| Fe*X2+,
Fe*X2+=Fe*+}X—.
OGbsicHHTE, MOYEMYy OTPHIaTeJbHble HOHH X~ YCKOPSIOT
npouecc. He Bce oTpHIaTeJbHO 3apsiKeHHBIE HOHBI yC-
KopsiloT mpoliecc. KakoMy yC/IOBHIO NOJIKHBl ~OTBeYaThb
HOHBI X—7?
739. Peakuusi (B pacTBope MEeTHJIOBOIO CIHPTA)
C;H,Bry+3KI=C,H;4-2KBr+-KlIs

ycKopsieTcss B 3 pa3a IpH yBeJIHYEHHH KOHIEHTPAIHH
C;H,Br, B 3 pa3a u B 4 pasa — Mnpu yBeJHYEHHH KOH-
neutpanuu KI B 4 pasa. Hanumure ypaBHeHHe CKOPOCTH
peakunu. KakoB nopsiiok peakuuu?
740. Peakuus
_ 2NO;+F;=2NOsF,

BEPOSTHO, OCYUIECTBJISIETCST Yepe3 cTaguu:

NO,+NO;=N,0, (6sicTpas, paBHOBeCHas),
N2O4+F,=2NO,F (mennennasi).
BriBeniuTe ypaBHeHHEe CKOPOCTH PEaKIHH.
741. Pa3sjioxkeHHe a30THCTOH KHCJOTHL B BOJHOM
pacTBope
3HNng.p=H+p.p-|—N03—,,.p+2NOr+H20m
NpOTeKaeT MO cJeAylleMy MEXaHH3MY:
9HNO,=H,0+NO-+NO, (6bicTpasi, paBHOBeCHas),
NOy;+NO,;=NO+-NOs~ (mennennas),
NO+-+H;0=HNO,+H+ (6ucrpas).
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BuBenute ypaBHeHHe 3aBHCHMOCTH CKOPOCTH peaKIHH
OT KOHLUEHTPALHH a30THCTON KHCJOTHI,
742, T1pennonoxKHM, YTO peakuHs

3A+2B=D-F
NPpOXOLHT Yepes CJaeAylHe CTaauu:
1) A+B=K+L,
2) A+K=M,
3) A+L=N,

4) N4+M+-B=D+F
H crajius 1 ompelessieT CKOpPOCTb B LedoM. Hanuumnre
yPaBHeHHe 3aBHCHMOCTH CKOPOCTH PeaKIHMH OT KOHILEHT-
pauuH BemecTB A u B.

743. 115 u3yueHHs] peaKUMH OMBUIEHHs 3TH/aLeTaTa

CH;3COOC,;Hs;+NaOH=CH3COONa-}C,H;OH
6blIH B3STH paBHble MO KOHLeHTpauuu (no 0,02 mMosb/i)
n 06beMy pacTBOPH 3¢Hpa U IeJOoYH. KoJHuecTBO Ie-
JIOYH IO Mepe NMPOXOXKAEeHUsl peaKIHH ONpeLeJsyioCh THT-
poBanHeM (Ttabu. 48). OmpelesinTe MNOPSAAOK peaKIHH.

TaGauma 48

Bpemsi, MHH 6 ‘ 15 l 35 ‘ 55 120

KoHueHTpauns 0,013 0,0077 { 0,0043 | 0,0029 | 0,0014
11eJIOYH,
MOJIb/J

BrlynciuTe cpeHee 3HayeHHe KOHCTAHTH CKODOCTH pe-
akuud. Buiuncante 3HaueHuss pH B KaxAbIH MOMeEHT
BpeMeHH. Kakoii mMetox pact 6oJiee BLICOKYIO TOYHOCTb
onpejiesieHHs] KOHCTAHTHl — THTPOBaHHe WJH IOTEHLHO-
MeTpHYeCKoe onpejleleHHe cpelbl pacTBopa?

744. Peakilus caMOOKHCJIEHHsI-CAMOBOCCTAHOBJIEHHS
THNOGPOMU/I-HOHOB B LIeJIOYHOR cpelle

3BrO—=BrO—3+4-2Br—

fiBJsieTCA peakuueld Broporo mopsinka. KoHcTaHTa ee
ckopoctH paBHa 9,3-10—* M® (kmosb-c)~!. HauvanbHas
KOHIleHTpalusi runo6poMui-noHa paBHa 0,1 KmOJb/M3.
Haiinute Bpemsi, 3a Kotopoe mnpopearupyioT 25, 50 H
100% HCXOLHOrO KOJNHYECTBAa THMOGPOMHJ-HOHOB?

135



745. CkopocTb peakuuu o6MeHa
[Co(NH3)sH,0]3++S0,2~=[Co (NH;3)5S0,4]++H,0
IOYTH HE 3aBHCHT OT KOHUEHTPAalHH CYJab(aT-HOHOB.

O6bsicHuTe.
746. CKkopocTb pacTBOpeHHS MeIAH B aMMHAYHOM

‘pacTBope
Cll+1/_202+4NH4OH= [Cu(NHj) +]2++4-20H-4-3H,0

ONMHUCEIBAETCS yPaBHEHHEM ‘
. 0,4
v = KCNH,0H * PO, -

Kak u3MeHHTCS1 CKOPOCTb PEaKIHH [IPH YBEJIHUYEHHH KOH-
nenrpauuy NH,OH u naBnenns kucaopoma B 2 pasa?

747. Peakuusi pas/oXeHHs NePOKCHAA BOAOpOxa B
KHCJIOH cpefie

2H202p-p=2H20m+02r
ycKkopsieTcss HOHaMHu 6poMa. IIpensioxeH ciaenyroumui me-
XaHu3M (6blcTpast H MeAJIeHHasl CTadHH):
H,0,+4Br-+4H+=HBrO+H,0,
H202+HBTO=H20+Br_+H+—|—'02.

KakoB mopsnok peakuun no HyOp, Br— u H+? Kakosu
HEJOCTAaTKH 3TOr0 MEXaHHU3MA?
748. 11 peaKIHH

2N0p+ 02p= 2NO2I‘

NpeJIoXeH CAeLYOIHA MEXaHH3M:
NO+0O,=NO; (6rcTpasi, paBEOBecHas),
NOs+NO=2NO, (MenaeHHas).

JlokaxuTe, 4TO MeXaHH3M COIJIaCyeTCsi C SKCIepHMeH-
TaJIbHO HalIeHHEIM BhIpaxKeHHeM CKOPOCTH:

dCno

=K C%]o Co,.

v=—

749. OkucleHHe HOHa I— mepoKCHIOM BOAOpoAa B
KHCJIOM pPacTBOpe MPOXOJHT MO PeaKIHH:

H,0.+2H++21-=1,+2H;0,
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ITpennonaraercs clenyOLMH MeXaHH3M: .
H30,+41-=H;0+0I- (mennennas),
H+4-OI-=HOI (6ricTpas),
HOI+H++4I-=1,4+H,0 (6bicTpas). -

Eciu MexaHH3M BepeH, TO KakKOBO HOJXKHO GbITh ypaB-
HeHHe CKOPOCTH peaKUHH? 3aBHCHT JH CKOPOCTb peak-
nuH ot pH?

750. OGcynute naHHBle MO DAaBHOBECHSIM M CKOPO-
CTSIM peakUH# C yuacTHeM KOMILIEKCOB K06ajbTa B BOA-
HOM pacTBOpe:

Co(NHjs)3+-+6H+=Co (H:0) ¢3++6NH,+
npu 25°C K~ 1-10%, ¢, =1 ¢;

Co(NHjs) @2+-+6H+ =Co (H20) ¢2++6NH,+
npu 25°C K= 1-10%, ti, cocraBisier HECKONbKO Heleb.
Kakos BrBOA?
751. PaHee npeanoJaaraJjoch, YTo peaKuus

Hy+1,=2HI

MPOXOAHT TaK, KaK OHa 3amHCaHa, T. €. IBJseTCS THIHY-
HOfl OHMOJIeKyJsIDHOH peakuuefi (mpoxoisumieii uyepe3
npoMexyTouHbd Kommaeke Holp). Onnako nenaBHO Obla
BLIIBHHYT APYTrofi MeXaHH3M, BKJIIOUAIOLIHHA PaBHOBECHYIO
OGLICTPYIO CTAZHI0 U MEAJIEHHYIO CTaJHIO:

I;=2I (6nicTpas, paBHOBeCHas),
2I4+H=2HI (mennennas).

BhiBeaHTe BbIpaxKeHHe 3aBHCHMOCTH CKOPOCTH MO Iep-
BOMy H BTOPOMY MexaHH3MaM. KakOBH NOpPsiAKH H MO-
JIeKyJISIPHOCTH OTHEJbHHX .cTaauii? KakoB mopsiok pe-
aKLUHH N0 NMepBOMY M BTOpOMy MexaHusmam? Kak uame-
HHTCS CKOpoCTb o6pasoBanuss HI npu yBennyeHHH nas-
JeHus B 2 pa3a?

752. CrekasinHasi Tpyb6ka c ONHOH CTOPOHBI 3aKPHITa
BaTHBIM TaMIIOHOM, CMOYeHHHIM pacTBODOM aMMHakKa, a
c Apyroft CTOpPOHH — pacTBopoM cmecH Kucaor HF,
HCI, HBr u HI. IlpeackaxuTe, Ha KaKOM pPacCTOSIHHH
OT OJHOr0 H3 KOHLOB TPyOKH PacrnojioXkarcs Ha CTeHKax
TPy6GKH 30HH OCeJaHHsi KPHCTAJJIHUECKHX TraJIOreHHI0B
aMmonus. Kak Gyner BJHSITb H3MeHeHHe TeMMepaTypH
H o0LIero AaBJeHHsl Ha PacnoJoxeHHe 1moJoC?
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753. B ¢opmyne RT=1/3; NmU?, R — rasoBas mo-
crosinHas; T — reMnmepatypa; N — uucao ABOrasapo;
m—wMacca MoJieKyabl; U — CKOPOCTb [ABHMIKEHHS MoJe-
Kyn rasa. [Ipoananusnpyiite sty popmyny. Kak 3aBrcut
CKOPOCTb 'MOJIEKYJI OT MOJICKYJISIDHOH MacChl H TeMIepa-
Type? Iloabsysice ¢opMyJof, BHBeLHTe COOTHOLIEHHE,
NO3BOJIAIONIEe CYAUTb 00 H3MEHEHHH CKOPOCTH MOJIEKY.JI
NpH MOBLINIEHHH TEMMNEPaTyphl Ha HEKOTOPOe YHCJO rpa-
nycoB. Bo ckosbko pa3 Bo3pacTaeT CKOPOCTb MOJEKYJ
rasa npu yBeJIMUEHHH TeMmepaType B 2 pa3a? Kak us-
MEHHTCSI CKOPOCTb MOJIEKYJ ras3a IpH YBeJIHYEHHH TeM-
nepatypel Ha 10°? Kak H3MEHHTCS CKOPOCTb MOJIEKYJ
rasa mpH yBeJIHYEHHH TeMmepaTypsl Ha 100°? BBexute B
(hopMyJly KHHETHUYECKYIO SHEPTHIO MOCTYNaTeNbHOrO ABH-

XKeHUS OJHOH MOJIEKYJIBI & =

H NoJyyHTe HOpMyay
IJIs1 3HepTHU | MOJIb MOJIEKYI

E=3/,RT.

Hafite onpeneneHHe TteMnepatypel. Kak u3MeHseTcs
KHHEeTHYeCKasi 3Heprus 1 MOJb OJZHOAaTOMHOTO rasa mpH
NoBHILEHHH TeMnepaTyps Ha 1 K? Bwl mojowan x npen-
CTaBJIEHHIO O TEIVIOEMKOCTH. Pa3BeliTe ero Ha MOHSATHSA
H30XODHOH H H306apHO#l TENmJ0eMKOCTel MHOroaTOMHBIX
ra3oB. [lepeuyHcianTe OrpaHHyYeHHs] B HCIOJb30BAHHH
tdopmyI.

754. B cocyle npH HEKOTOPOM JaBJIeHHH HAXOXHUTCS
cMeCb BOJOpOJAA, MeTaHa H IHOKCHAA yIyepoja (Kax-
noro mo 1 mouaw). B cocynme cienaHo oueHb MaJjieHbKoe
OTBEPCTHEe, H ra3oBas CMeCb BHIXOAHT Hapyxy. [lpen-
CKaXKHTe KaueCTBEHHO COCTAaB ra3oBoli cMeCH B COCY/e B
MOMEHT, KOrja JaBJieHWe ra3a CpaBHseTcss ¢ aTMocC-
tdhepHBIM?

755. IlepeuuciuTe B NOpsiiKe 3HAYUMOCTH BCe BO3-
MOXHBIe OObSCHEHHS BJHSHHS TeMIepaTypel Ha CKO-
poCTb peakNUuH.

756. IlpuBenute BCe H3BeCTHble BaM BLIPaXKeHHS
3aBHCHMOCTH OT TEMIEeDPaTyphl a) BPeMeHH NPOXOXKIeHHs
peakluH A0 HEKOTOPOro pe3yJsbrarta, 6) CKOPOCTH peak-
I[MH, B) KOHCTAHTH CKOPOCTH, I') KOHCTAHTHl PaBHOBECHS.

757. Tlpu noBbILIEHHH TeMNepaTyps Ha 10° ckopocTb
H KOHCTaHTa CKOPOCTH peaKIHH BO3pacTalT B 2—3 pa-
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3a, WJIH B y pas:

U410 Fria0

Ur KT Y'
BruiBenute ¢opmysay, NPHrogHyl 1/ TOACYETa y B
JIOGBIX TeMNepaTypHbIX HHTepBa/JaxX. BriBeaute ¢opmy-
Jy IJs pacyeTa y 1O BPpeMeHH HPOXOXAEHHS peaKUHH
IpH IBYX TeMIlepaTypax.

758. Ha puc. 8 usobpaxeHo pacnpejaeseHHe MOJEKYJ
(MakcBe1I-60MbIIMAHOBCKOE pacnpeleseHue s HeKo-
Toporo rasa npu temneparype 7). Ilo ropu3oHTaJbHOH
OCH OTJIOXKEHa CKOPOCTb MOJieKysa U (Mau uX 3Heprus),

o4

- Puc. 8 Puc. 9

10 BePTHKAJbHOH OCH — H0JIs1 MOJIEKyJ o, 06/1a4al0lIuX
JaHHOA CKOpOCTbIO (MM 3Hepruefi). Kak u3MeHHTCH
pacnpejieieHHe NPH NOBLIIEHHH TeMIIepAaTYpPhl HJH JIaB-
JIeHHs], IpH yBeJHUYeHHH MOJIEKYJSIPHOH MacChl rasa, mpu
BBeleHHH B ra3 IOCTOPOHHHX BellleCTB, HalIPHMep BOJO-
poxa?

759.. U3 paGor MakcBenna u BoabliMaHa cienyer,
YTO B PAaBHOBECHOM rase J0Js MOJIEKYJ, HMeOIHX CKO-
poctu mexnay U u U4+AU (AU«U), paBHa

MU*

() Ve AU,
2nkT

rie M — MoseKynspHass Mmacca; T — TeMmImeparypa,
K;: £=1,38-10-2 [x/K (mocrosiunass Bosbumana).
IMpoananusupyiite sty ¢opmyny. Kak usmeHsiercs 3Ta
JI0JIs1 MOJIeKyJl NpH H3MeHeHHH Temmepatypel (ot 0 mxo
00)? Kak OHa 3aBHCHT OT MacChl MOJIEKyJ H HX CKOpO-
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cri? IlomelTafiTech HapucOBaTh rpaduK 3aBHCHMOCTH
AOJIH MOJIEKYJI OT TeMIIepaTyphl.

760. Ha puc. 9 npexncraBleHo pacmpeleneHHe MoJe-
KyJl NBYX ra3oB — TeJiisl ¥ MeTaHa — MPH OJHOH H TOM
XKe TeMIlepaType. YKaxkuTe, Kakas KPHUBAash OTHOCHTCH K
resivio, KaKasi — K MeTaHy?

761. Peakuus

A+B=D+F+Q AH<0

CONMPOBOXKAAETCS BBIENEHHEM TEIUVIOTH Q, H COINIACHO
npuHuuny Jle llaTeiabe npu- MOBHIIEHHH TEMIEPaTyphl
paBHOBECHEe CMeIlaeTcss B CTOPOHY HCXONHBIX BeILeCTB.
Hapucyfite sHTanbnufiHylo IHarpaMMy Xoia peaKIIHH.
Tak kak AH<<0, T0 Egaxr.o6p=>Eaxr.mp. ECIH NpH MOBH-
UIEHHH TeMIepaTypPel paBHOBECHe CMeIlaeTcs BJeBO, cle-
JOBaTeJNbHO, CKOPOCTb OOpDaTHOA peakIHH BO3pacTaer.
[Touemy BospacTaer CKOPOCTb OGPaTHO peakUHH, HAy-
meH c noryomeHneM TemJaoTH? [loueMy uMeHHO s 06-
paTHOR peakKIHH BO3PACTaeT YHCJIO AKTHBHEIX MOJIEKYJ
(10 cpaBHEHHIO C MpPSIMOR) ?

762. IToueMy c yBeJHYeHHeM TeMIepaTypHl Bo3pacTa-
eT CKOpOCTb J1060# peaklHu HE3aBHCHMO OT TOTO, IpO-
XOIMT OHa C BBICJIEHHEM
HJIH C TOIVIOIIEHHEM Teln-
JIOTHI?

763. Ykaxure cayuaw,
KOrjla NOBHILIEHHEe TeMIle-
paTypsl NpPHBOAHT K 3a-
MeJJIeHHIO CKOPOCTH peak-
ILHH

Xod peakyuu 764. Ha puc. 10 nokasa-
Ha SHTaJbNHUAHAs [HArpaM-
Puc. 10 Ma xozna peakuun. Ha3osH-

Te 3HTaavnun AH,, AHy; u
AH;. Kak BIHSIOT 4MC/IeHHble 3HAUeHHs SHTAJbIHHA Ha
BEJHYHHY SHTaJbIIHH PeaKLHMH Nepexofa HCXOAHHX Be-
IIeCTB B NMPOJAYKTHl H Ha CKOPOCTb peakIiHH? Uem ompe-
JeJfeTCs KoJHYecTBO mpoxykra? Urto onpenensier cKO-
pocTh 06pa3oBaHus BemectBa? OT yero 3aBHCHT YHCJIEH-
HOe 3HayeHHe KOHCTAaHThl paBHOBECHs?
765. HapucyiiTe KpuBYyI0 pacnpelejieHHss MOJEKYJ 110
sHeprusiM. OTMeTbTe, KaKHe MOJIEKYJbl CIOCOOHBI y4acT-
BOBAaTb B XHMHUYeCKHX NpeBpamieHHsX? OOGbACHHTe.
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766. [1poananusupyiiTe ypaBHeHue

_EaKT
kK= Ae RT

H3o6pasnre rpaduueckn 3aBHCHMOCTH CKOPOCTH peak-
UMH OT TeMNepaTypbl (myCTb TeMIepaTypa H3MeHseTCs
0T 0 10 ©0) H OT 5HeprHH aKTHBALMH (SHePrHs aKTHBA-
HuH H3MeHsieTcst OT 0 10 o0). VYKaxuTe mpelensl NpH-
MEHHMOCTH 3TOro ypaBHeHHs. KakoB cmblcs sKCTpemasib-
HeIX 3HayeHHA T H E,x? KakoBbl 3HaueHHs Kk B 3THX
YCJIOBHSIX? .

767. Kak n3MeHsieTCs] CKOPOCTb XHMHYECKOH peaKLuH
NpyY yMeHbUIEHHH 3HEPTHH aKTHBalMH? KaKoBa cKOpOCTb
peakuuH, KOrga 3Heprus aKTHBALHMH paBHA HYJIO?

768. OnHa u ta Xe peakuus (A=mnocT.,, Ezur=

=TII0CT.) H3yyaeTcsa B JBYX HHTepBajJax TeMIepaTtyp:
100110 K u 300+310 K. Kak Bb ayMaeTe, onHO H TO
JKe TOBBbILIEHHe TeMIepaTyphl CKa3hBaeTCs CuJbHee Ha
CKODOCTH NpPH HHM3KOA MJH mpH 6Gojee BHICOKOH TeMIe-
patype? Ilouemy?
* 769. Bo ckoJqbKO pa3 BO3pacraeT CKOPOCTh peaKIUH
OpH NOBHIIeHHH TeMnepatype ot 20 mo 30°C, ecau
3Heprusi akTtuBauuu paBHa 30 kkai/monp  (125,6
kJIx/Monb) ? Bo cKOJBKO pa3 Bo3pacTaer CKOPOCTb TOR
JKe peakIHH IMpH NOBBIUIEHHH TeMmepatyps ot 20 nmo
120°C?

770. B onHOM H3 ONBITOB MO H3yYeHHIO CKODOCTH pas-
JIOKEHHsI THOCEPHOH KHCJOTH ObLJIO Haf[Ie€HO, YTO OAHa
H Ta Xe MJOTHOCTb CyCIeH3HH cepsl, obpasylouiefics 1o
peakuuH

HS;03=H,SO3-+S,

nocturaercs npu 20°C 3a 110 ¢ u mpu 30°C 3a 56 c.
OnpefenuTe 3HEPrui0 AaKTHBALMH pPas3JOXKeHHs THOCep-
HOMl KHCJOTHl H BBHIUHCJIHTE BpeMsi, KOTOpoe moTpebyercs
IJIs1 NTOCTHXKEeHHs TOH »Xe NJOTHOCTH CEePHOH CyCmeH3HH
npu 40°C. (YuTHTe, 4TO KOHCTaHTa CKODOCTH U BpeMd
NPOXOXMIEHHs] PeaKUHH CBA3aHE OGPaTHO INPOMOPLHO-
HaJbHON 3aBHCHMOCTHIO.)

771. KoHCTaHTa CKOPOCTH HEKOTODOH peaklUuH MpH
20°C- paBna 3-10-2, a mpu 50°C 4-10-!. Ompenenure
SHEePruI0 aKTHBALlHH H PacCuuTafiTe CKOPOCTb PEAKIHH
npu 30°C.
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772. KoHcTaHTa CKOPOCTH pa3JjOKeHHs JHOKCHAA
a3ora

2NO;=2N0+-0,

npu 600 K pasna 8,4-10! n/monb-c, a npu 640 K paBHa
4,1-10% n/monb-c. BbluHciIHTe 3HEPrHI0 AaKTHBALUM H
HafHTe TeMIepaTypHYI0 3aBHCHMOCTb KOHCTAHTH CKO-
poctd. OnpeZenuTe KOHCTAHTYy cKopocTu npu 620 K (uH-
Tepnonsauusa) u npu 580 u 660 K (skcTpanossiuus).

773. Bhlunc/iuTe, BO CKOJIbKO pas3 BO3pacTaeT CKoO-
pPOCTb peakKUHH (KOHCTAaHTa CKOPOCTH) NPH YMeHbUIEHHH
SHepruH  akKTHBauMH Ha 1, 10, 100, 1000, 10000 =
100000 KaJ/MOJIBb.

774. [IBe peaklyu HMelOT OAMHAKOBBIH IOPSNIOK H
HNpeASKCIOHeHIHANbHEe MHOKHTENH, HO HX SHEPTHH aK-
THBaluH pasauyalorcs Ha 100 x[Ixx. Bo ckoabko pas
KOHCTAaHTa CKOPOCTH OJHOH peakluu 60Jsbllie KOHCTAHTHI
ckopoctu BTopo#t mpu Temnepatype 500K u npu 1000 K.

775. Bhlunc/auTe 5HePrHMH aKTHBAIMH peaKuUuH, y KO-
TOPHIX MOBHIIEHHe TeMnepaTypsl ¢ 20 po 30°C yBesqHuH-
BaeT CKOPOCTb peaKlHHu: a) B 1ABa, 6) TpH, B) B yeThipe
pasa M T') He H3MeHsIeT CKOPOCTH peaKIHH.

776. JlaHbl 3HaueHHsI KOHCTAHT CKOPOCTell NPsSMOH H
o6paTHO! peaKIHi NpH ABYX TeMIepaTypax:

T, Kimp K106p»
T, Komp K206p-

Kakve cBeneHHss U KaKHe XapaKTeDHCTHKH MOXKHO IO-
JYYUTb U3 3THX AAHHBIX? ‘

777. OGHIYHO CKOPOCTb XHMHUYECKOH peaKUHH YBeJH-
YyyBaeTcss B 2 pa3a NPH MOBBINICHHHM TeMIEpPaTyphl Ha
10°. BoiuncaunTe sHepruoo aktuBauuu npu 300 K.

778. DHeprus aKTHBALlUH Pa3JsIoXKeHHs HOLOBOLOPOAA
paBHa 185 x][I:k/moJb. PaccuurafiTe m0J10 aKTUBHBIX MO-
aekya npu 500, 1000 u 1500 K.

779. HekoTopass peakLHs NPOXOAMUT 3a 15 MHH NpH
40°C u 3a 3 mun — npu 60°C (Ha 20%). Bnluncaure
9HEepPruio aKTHBALMH.

780. Ilpu nosbluieHun TeMnepatypul Ha 10° ckOpoCTb
peakuuu Bo3pocia B 2,5 pasa. BbIUHC/HTe 3HEPrHio ak-
rtuBalMi. KaKux naHHBIX He XBaTaeT? DBpeluTe X B
YCJIOBHE M BBIYHCIHTE Eaxr.
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781. PaccuurafiTe npu teMnepatypax 25 u 35°C cko-
pocTb peakiuu oOMeHa H30TONMa o0JI0Ba Sn* MexAy
nonamMu SnCls— u SnClg?~, ecain R=1,99 kaa/K-Moib,

U= — M =
dt
_ 10800
=45.107.e & . . .
4,5.10%-¢ CSn‘c1; 05n - MOJIB/JI- C

U KOHIIEHTPalUH HOHOB paBHH no 0,1 mosb/ia. Uemy pa-
BeH TeMIepaTypHbli KO3(p(HIHEHT CKOPOCTH peaKLHH?

782. XuMHYeCKuil NpOIeCC COBepIIaeTCss B ABe CTa-
JIHH:

A=B Eam‘l:
2B=D EaRT2-

YKauTe nMOpsiioK peaKIHu B LEJIOM, eCJIH:
a) Eaxri>>Eakre, 6) Eaxra>>Eakri-

783. PaccMOTpHTe JBe peaKLHH:
H+0,=0H+4+0 AH,=8 kkana, E,xr1=15 Kkaux;
H+OH=H;+0 AH,=7 KKaj, Eaxry=17 KKai.
Kakas peakuus npoxoxut GeicTpee? PaBHOBecHe Kakoii
peakuMu CHJIbHee cMelleHo BnpaBo? OO6CyauTe BONPOC,
N0 KakKo# u3 peakuufi o6pasyercs ckopee 60Jbiiee YHCJIO
aTOMOB KHCJ0pOJa?

784. PaccMoTtpHuTe IBE PeaKUHUH:

A+B=D AH,=20 kkaJj, E xr1=25 KKa;
A+E=F AH;=40 xkaJ, Eaxro=230 KKauJsI.

Hapucyfite sHepreTHueCKHe AHarpaMMBbl XOJda peakluH.
Kakoe Bemectso (D unu F) o6pasyercs B 6oJiblieM KO-
JuyecTBe B HayaJse peakuuu? Kakoro BelllecTBa OyaeT
6oJiblile B KOHIlE PeaKIMH?

785. Ha ocHOBaHHH ABYX NpeNbIAyIIHX 3ajay Co-
CTaBbTe CaMH 3aJayy AJ1s1 peaKIHOHHOH CHCTEMBI:

A=B,
A=D,
B=D.
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786. B tabs1. 49 npuBefieHbl KOHCTAHTHl CKOPOCTH Mpsi-
MoO# 1 06paTHOH peakiH#l B CHCTeMe

2HI,=Hor+Ior.

BhlunciuTe 3Hepruu aKTHBAlMH NpsiMOro M oGpaTHOro
npolueccoB, BuuncauTe AH° nponecca, kKak pasHocTb Enp

Ta6auma 49

T, K 3 Knp. HOﬂb-l'ﬂ_l'O-l Koop, Mo,m,-l.n-l.c—l
556 3,562-10-7 4,44-10-5.
575 1,22.10- 1,32-10—4
629 3,02-10-5 2,62-10-3.
647 8,59-10-5 5,23-10-3
666 2,20-10-* 1,41-10-2
683 5,12:10—4 2,46-10-2
700 1,16-10—2 6,42-10-2
716 2,50-10-3 - 1,40-10-!
781 3,95-10-2 1,34

u Eq.6p. PaccunTafiTe HeCKOJIbKO 3HaYeHHHA KOHCTAHT PaB-
HoBecus. Buryucnure AG°, AH® u AS° npouecca. Ha oc-
HOBaHHH 3HEpPTHfl CBS3H pearHPYIOUIUX MOJeKyJa O0O6Cy-
JIUTEe BO3MOXKHBIH MexaHH3M NpsiMOfi u O6paTHOH peak-
uui. BEIYHCINTE KOHCTAHTH CKOPOCTH M KOHCTaHTHl PaB-
HoBecus npu 500, 750 u 800 K.

787. OGpa3oBanHe HOAOBOAOPOAA H3 MPOCTHIX Be-
IIeCTB BO3MOXKHO IO Pa3JHYHBIM MeXaHH3MaM C OTJH-
YaIOLUIMMHCS SHEPTHAMH aKTHBALHH:

1. Hy,=2H,
I,=2I,
H+4I1=HI
Eaxr==100 kkana/mMoab (419 xIx/M0JBb).

2. H,=2H,
H+4I,=HI+4I
E axr=80 kxan/moub (335 kI2Kk/MOJB).

3. I,=2I

I4+H,=HI+H

Eaxr==>50 kKaja/mosapb (210 kJ1x/MOJb).
4. Hy++lo=H,l,,

Hol,=2HI
E gxr=140 xkas/moap (17 kJLx/MOJb).
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MoxHo JH, nMONb3ysiCb 3THMH HAHHBIMH, INpelCcKa3aTb
OTHOCHTEJIbHBIE KOJIHYeCTBa HOM0BOAOPOAa, obpasywolle-
rocsl 10 KaxX/IOMy H3 NPHBEeAEHHBIX MyTei?

788. OHeprusi akTHBAIMH peaKUHHu NEPBOTO MOPsSIKa
paBHa 15 kkan/moab (62,76 kI{xk/Mouab). ITepuox mouay-
pacmajna mjs 3ToR peakuun paseH 8,0 mun npu 40°C.
Beruucaure nepron nonypacnaga npu 60°C.

789. Ins1 s;ieMeHTapHOH ra3soBOH peaKLHH

A4-B=D.

VBennueHHe TeMmepaTyphl Ha 10° NpHBOAHT K yBeJHue-
HHIO CKOPOCTH peakuuu B 2 pasa. Ilpu 20°C u p=1 at™
peakiius MPOXOAUT A0 HeKOoToporo npepena 3a 100 mu.
CkoJIbKO BpeMeHH OyJeT NMPOXOAHTh Ta XK€ peaklus JIo
Toro xe npegena mpH: a) 30°C u 1 at™, 6) 30°C wu
2 at™, B) 40°C u 3 atM, r) 50°C u 0,2 at™. Pewnte Ty
Xe caMylO 3alayy, HO NPH YCJOBHH, YTQ peaklus Ipo-
XOIHT NMpPH TakoM GosbiioM H30BITKE BellecTBa B, uTo
€ro KOHIIeHTpallUsi He U3MEeHseTCs.
790. Kako#t Bux HMeOT rpadHKH 3aBHCHMOCTeH

K=f(T),

k =f(T),
In K=}(T),
Inx =J(T),
In K={(1/T),

Ink=f(1yT)?

791. KoHcraHTa ckopocTH pasnoxeHHs NOs paBHa
npu 25°C 3,46-10-% ¢4, mpu 35°C 1,46-10~*c-!* wu npu
45°C 4,98-10-% c—!. BbIUHC/IHTE KOHCTAHTHl CKOPOCTH NPH
20, 30 u 50°C.

792. Bo cKoJBKO pa3 BO3pacTaer CKOPOCTb peaklHH
npu moBbiLIeHHH TeMmmepaTypsl ot 20 mo 100°C, ecau
E axr =230 kkaJs/mMouab (125,65 kIIx/MOJb)?

793. Jlns HeKOTOPOH peaKUWH MepBOro Mopsiika Ie-
pHox ToJsypacnafia npH Temmepatype T, paBeH [jja.
OHeprusi aKTHBALMH paBHA Eaxr. OmpejesinTe, CKOJbKO
BpeMeHH ! nmoTpebyeTcs Ha pasJjioxkeHHe nY HCXOXHOTO
KoJIMYeCTBa BelllecTBa npu TeMnepatype Ts. Ilpeacrassb-
Te 3ajayy H3 HECKOJbKHX 6oJiee MPOCTHIX M MOC/IENOBa-
TeJbHO UX DeIlHTE. '

794. BsaskocTh xuukoii  cepsl npu  119°C paBHa
0,115 nyas  (IT), npu 126°C 0,103 IT u npu 133°C
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0,088 I1. Onpenenurte 3HePTHIO AKTHBAIIMM BSI3KOTO Te-
YeHHsI cePnl M BBIYHCIAHTE BsI3KOCTh mpu 100 u 140°C
(akctpanoasauus) u npu 130°C (uHTeprnossIs).

795. Ilpu 17°C cepaue asrymku copepiunaer 30 COk-
pamennsi B 1 muH, a npu 27°C — 60. Bbluncaute sHep-
THI0 aKTHBAllHH COKpAIeHHUs CepAEeYHOH MBILILLI JISTYI-
ku. KakoBa uyacToTa cokpalleHHH cepAla JSATYIIKH NPH
15, 20, 25 u 30°C? '

796. IenaTtypalusi HEKOTOPOTO BHpYca SIBJISETCS MpO-
IleccOM NEpBOro  MHOpsiAKa ¢ 3Hepruedl  aKTHBAlUH
150 kkana/moap (630 kJlx/moub). [lepuox moaypacnaza
npu 30°C paBen 5 u. BuluucauTe mepHoj MNoJypacnajna
npu 34°C.

797. Karaautuueckoe pasJioXeHHe NePOKCHAA BOJO-
pOZa MPOXOAHT KakK peakuus mnepsoro mopsiaka. Kuhe-
THKa Pa3/ioXKeHHsi u3yyaJach THTPOBAHHeM NPH MOMOLIH
pacTBOpa INepMaHraHaTa Kajus IpH Temriepatypax 23,5
u 38,8°C. Pesyabratsl npusejensl B Tafa. 50. Boeruwmcsu-
te ans 30°C KOHCTAaHTY CKODOCTH, IIepHOJ ToJypacnana,
BpeMs, HeoGxomumoe AJist pasnoxenus 90 u 99% na-
yasabHore Kosnyectsa HyOq.

Ta6auna 50
V KMnO,, mn
Bpems, MuH -

23,5°C 38,8°C

0 54,6 54,6

15 21,1 10,9

30 8,2 2,2
45 3,2 0,44

798. B 3amep3ueii BoAe (Jel) HEKOTOpble peaKIMH
NPOTEKAIOT 3HAYHTEJNbHO GHICTPee, yeM B XKHAKOH. ITpu-
BElHTe BCe BO3MOXKIIblec OODbACHEHHs 3TOrO SIBJEHHS.

799. e Bwillle MOJBHKHOCTL mpoTona H+ — B Bozxe
uau BO Jbny. [Touemy?

800. ITpu mo6Goii TemmepaType H AaBJIeHHH 4HCIO
CTOJIKHOBEHHH MexXJ1y MOJIeKyJaMH B TaKHUX rasax, Kak
KHCIOPOA HJIH a30T, MPHMEPHO OIMHAKOBO. DByayt - /i
KHCJIOPOX H a30T OJHHAKOBbHIM 00pasoM pearnpoBath C
HEKOTOpHIM TpeTbiM rasoM? IlpuBenuTe 06bsICHEHHE,
cofepKallee M0 BO3MOXHOCTH GoJIbIIe MYHKTOB.
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801. IToyemy assi peakuun B BOZHOM pacTBope Mex-
Ay NMepMaHraHaTOM KaJjlHs M 11aBeJeBOH KHCJOTOH Heo6-
XOAHMO HarpeBaHue?

802. HexoTopble peaKuuu MpOXOASAT OYeHb MeNJIEHHO,
HeCMOTPsl Ha TO YTO PearupymolliHe YacTHIBL 06/aLal0T
BBICOKOH 3Hepruedl. OGbsICHHTE NPHUHHY.

803. KauecTBeHHO CpaBHHTe SHTPONHHM AKTHBALHH

peakuui .
Agtp p+Clp. p=AgCly,
Agtp.p+CH3COO0—. ,=AgCH;3;COO,.

804. CiuBaloT pacTBODH COJIeli OAHHAKOBOH KOHIEHT-
pauuu: a) AgNO; u NaCl; 6) AgNO; u NaCH;COO.
B kakom ciyyae paHbule GyAeT 3aMeTHO oGpasoBaHue
ocajgka? -

805. B TeopuH mnepexoJHOro COCTOSIHHS KOHCTAaHTa
CKOPOCTH BbIpaKaetcs popmy.Jioi

AH

Saxr . ___8KT
—3 k_7-‘- e R - e RT
h h ,
rie k=1,38-10-1% spr.K-1; h=6,62-10-% spr.c; K —
KOHCTaHTa pPaBHOBECHS peaKUHH O6Pa3oBaHus MepPeXxoi-
HOro KoMIuleKca. KakKoB CMBICA MOCTOSIHHBIX R u A?
Kax BBIYMC/IHTb 3HEPrHI0O W SHTPONHIO AKTHBALMH peak-
IHH?
806. 1300pa3uTte rpadHuecKH 3aBHCHMOCTb CKOPOCTH
peaknuy OT TeMIepaTyphl, HeprHH aKTHBAUHuU (MpH
axr==TIOCT.) ¥ SHTPONHH akKTHBaUWH (NpH E,xr=mocT.)
COrJIacHO ¢opMyJie

Saxr _Eax'r
kKk=2Z-e R .e RT
807. B Kakux cjyuasx 5HTPONHS aKTHBAlHH GOJblie,

paBHa UJIU MeHbllIe HyJs?
808. [IloueMy <CKOpPOCTb  (CropaHHs AH-renTaHa

CHa—CHQ—CHQ'—‘CHQ_CHQ'_CHQ_CHS B aBTOMO-
6HAbHOM JBHUraTese 6oJblle, yeM rasooﬁpasHoro H30-

rentTaHa
H CH,

CH;—C——C—CHjg, HecMOTpst Ha TO
l l
CH; CHj
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YTO 3HEPTHH aKTHBallUH OGOHX. MPOLECCOB GJ/AMU3KH MeX-
ny coboi?

809. [IBe peaklUHH HMEIOT OJHHAKOBHIE NMOPSAJKH H
OJMHAKOBble 3HEPrHH AKTHBAIMH, HO MX 3HTPONHH aKTH-
Baluu passuyaioTcs Ha: a) 50, 6) 100 Hx/K.monp npu
Temnepatypax: a) 500 K u 6) 1000 K. Paccuuraiite oT-
HOILIEHHS KOHCTAHT CKOPOCTefl NMpH BCeX NepeyHCJIeHHBIX
YCJIOBHSAX. -

810. Peakuus o6MeHa

[M (H;0)6]*+H0*=[M (H;0)sH,0*]++H,0

H3yyaJjacb NMPH NMOMOIIH BOAW C H30TONOM KHCJIOPOAA
180, ITosmyyensl gaunble (Taba. 51).

Ta6uuua 51
Hox l E gy KKaN/MONB 1 Sam. Kan/K-Monb
[Al (H,O).]“ 27 28
Cr(H;0)6) 3+ 27 10

Kakast u3 peakuuit uaer GBICTpee U MOYeMY?

811. ¥ Bac umeeTcsi BO3MOXHOCTb H3MEPHTb KOHCTaH-
TH CKOPOCTH GHMOJIEKYJISIPHOH PeaKUHH NPH PasjHYHBIX
Temnepatypax. CKOJBbKO cJelyeT NPOHU3BECTH OIBITOB
IpPH Pa3TMYHBIX TEMIEpaTypax, YTOGB BBIYHCIHTb Eakr,
Saxr H Z 10 yPaBHEHHIO

Eaer  Saxr

k=Z-e RT .¢gR

YYEHHUE O NEPUOJHYECKOM UBMEHEHHH
CBOMCTB 3JIEMEHTOB U UX COELUHEHHH

812. [TocMoTpHTe Ha  NEePHOAMYECKYIO  TabjHiy
. U. MenzeneeBa, npuBelleHHYI0 B 3TOM NOCOOHH. UeM
OHAa OTJIMYaeTCs OT TeX, KOTOpble HAXOAATCS B JAPYTuX
yueGHHKaX M0 XUMHH? OGbSCHHTE MPHYHHBl PABIHYHH.

813. Kaxkoit BapuaHT mepHoauyeckoil TabJaulmnl GoJjee
yao6ed — KOPOTKHH HJIH AJMHHHBIA? OGBsACHHTE.

'814. HsBecTHO GOJiee cTa XHMHYECKHX 3JIEMEHTOB.
ITo KakuM NpPH3HAKaM HX MOXHO KJacCHbHUHPOBATh

148



(paspennts Ha Gosee WJIM MeHee GOJIbLIME TPYIIIBL)?

815. Otkpoiite yue6HHK mo ofuieii XuMHH. [Ipocmor-
puTe TEKCT NO XHMHM 3JleMeHTOB. Bri6epHTe nyHKTH
OMHCaHHs, HCIOJb3yeMble aBTOPOM /sl BCEX 3JIeMeHTOB.
KpaTko mepeuncsuTe 3TH NMyHKTHI, T. €. COCTABbTE aJTO-
PHTM OTBE€Ta Ha BONPOC O CBOHCTBAaX JIIOGOro 3jieMeHTa
H €ro coeAHHeHHH. DTOT aJrOPHUTM. HCIONbL3YHTe HAa 3K-
3aMeHe.

816. HanumuTe Kak MOXHO GoJible peakLHil, o6LINX
JUIsl BCeX 3JIEMEHTOB IVIaBHOH MOATpynnsl [ rpymnel
Jajiee AJ1s1 OCTAJbHBIX TPYNN H MOATPYIL. i

817. IlepBbie sHepruu HOoHH3auuu (3B) aTomMOB HeKo-
TOPHIX 3JiIeMeHTOB TakoBo: B — 8,30, Li — 5,39, Ne —
21,56, Be — 9,23, C — 11,26, O — 13,62, N — 14,53,
F — 17,42. Haiigute B paHHOH mnocCHefoBaTelbHOCTH
npoGJieMy. MOXHO JH, NMOJNB3YSCh 3THMH AAHHBIMH, I10-
Ka3aTb JeHCTBeHHOCTb NpHHIHUNa [Taynu?

818. [IpuBeldHTe KaK MOKHO G6OJIbllle CYLIECTBEHHHIX
pasnunuuit B cBoiicrBax ajeMeHToB II u III mepnonos.

819. Temnepatyph NJaBJleHHs] HEKOTOPHIX OKCHIOB
pasunl (°C): Al,03==2027, SO3=17, P,05=360,
Cl,0,=81, Na,0=920, Si0,=1700, MgO=3802.
IToctaBbTe Kak MOXKHO O6OJibllie BONPOCOB K 3THM MAaH-
HBIM H OO'bSICHHTE HX.

820. PaccmoTpuTe naHHBle MO yriaM MeXIy CBS3SIMH
9—H B cnenyomux mosekynax: CoHys=120; F,0=
=101,5; NH3=107; H,O0=104,5; CyF,=114; NF;=
=102°. Halinute HekoTOpble 3aKOHOMEPHOCTH B 3THX
JNaHHBIX H NONMBITAHTECh HX OODBACHHUTD.

821, KakoB xapakTep u3MeHEHHsi CBOHCTB B KaXJIOM
u3 caepyomux psagos: B, C, N, O, F u In, Sn, Sb, Te,
I? Yro obmiero B 3THX ABYX psdax 3JIeMEHTOB?

822. IlpenoxuTe OAMHAKOBble THIIBI PeaKLHH, NpPH-
rOOHBIX JJs CHHTe3a OKCHIOB, CYJb(QHAOB H XJOPHIOB.

823. DHTanbnuH 0GpPa30BaHHS OKCHAOB LIEJOYHHX
MeTaJlJIOB He3HAYHTEJbHbI, HO y TaJIOTEHHA0B 3HAYHTE/b-
HO BhlIle. UeM 3TO OGBACHHTH?

824. B cocyne Haxomutcs cMecb Na, Og, F2 m Ne
(mo 1 mosb). I'asoBasg cMecbh BBIXOAHT HAapyXy uepes
ouyeHb MaJleHbKOe OTBepcTHe. IIpelcKaxkuTe, KaK OTJIHYA-
‘©TCs COCTaB BHIXOASINEH CMECH OT COCTaBa OCTaBLIeHCS
B cocyne. To xe camoe And rasoBoii cmecu HF, HCI,
HBr u HI.
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- 825. Cepuucras kucjaora 6oJiee CHJIbHBIA  OKHCJH-
TeJlb MO CPAaBHEHHIO C CEepPHOH. DTO sBJeHHe CXOXe
¢ TeM, YTO XJIODHOBATHCTasl KHCJOTa TaKxKe 6oJjiee CHJb-
HBIl OKHCJIMTEJb IO CPpaBHEHHIO ¢ XJopHOH. Hackosbko
KODPEeKTHO 3TO YTBepIKJAeHHe? YKaKHuTe YCJIOBHS, KOrAa
ono cobaogaercs. O6bsacHuTe npuuuny. Hanmmure 37O
yTBepKJAeHHe, cllesiaB cro 6o/iee MPaBHIBHBIM.

826. CpaBuuTe CBOHCTBA THAPHAOB BTOPOro NepHOAA
CH,, NHs, H2O, HF co cBoiicTBaMH THIPHAOB TPEThEro
nepuoga SiH,, PHs; H,S, HCl. (HocratouHo nepeumnc-
JIHTb N0 NYHKTaM NpEeIJIOXKEHHs, He HCIoJb3ys Ludpo-
BBIX JaHHHIX.)

827. Honnsle nmposogumoctu (Om~!, 18°C, 6eckoneu-
Hoe |paz6aBienne) pasubl: Lit=33, Cst=68, K+=064,
Rb+=67, Nat=43. Onuuute 3aKOHOMEpHOCTb M HaM-
auTe npoGJeMy, CpaBHHB 3TH NaHHBIE C JPYTHMH, yXKe
BaM H3BEeCTHBIMH.

828. KouuentpupoBaHHble pactBopul LiBr, LiCl,
Nal umetor kucayio cpeny, a RbF u KF — mesounyio.
Kak 310 06BsicuuTh? [IpeAckaxkuTe H3MeHEeHHe CpPCIHI
KOHLIEHTPHPOBAHHLIX pacTBopoB B pspax: LiF—LiCl—
—LiBr—LiI, NaF-—NaCl—NaBr—Nal, LiF—NalF—
—KF—RbF—CsF u LiCl—NaCl—KCI—RbCl—CsCl.

829. Ha ocHoBanuu comoctaBjeHus (Ta6ma. 52)

Ta6banma 52
3 d, rjem? o °C b °C
Li 0,53 179 1331
Na 0,97 98 892
K 0,86 64 766
Rb 1,53 39 701
Cs 1,90 28 690

CBOHCTB 3JIEMEHTOB I'VIaBHOH moAarpynnsl I rpynmnel npen-
CKaxute cBoHcTBa (¢paHuusa. Kakumu cBoicTBaMH
He CJeyeT NOJb30BaThCst M moueMy? KakuMH IaHHBIMH
II0JIb30BAThCS He CJeAyeT H Imouyemy?

830. O6GcynuTe MecTo BOLOPOAA B NEePHOJHYECKOH CH-
cTeMe. YKaxHTe «3a» H «IPOTHB» €ro NOJIOXeHHs B I,
VII u paxe B IV rpynnax.
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831. B oxHoM u3 noco6uit HamucaHo: «C XuMHuec-
KOH CTODOHEBI JIHTHH H €ro aHaJOTH SBJSIOTCS HCKJIOYH-
TEJbHO pEaKUHOHHOCIOCOOHBIMH MeTasasnaMu (IpHYeM
aKTHBHOCTb MX 1o HanpaBJseHH0 oT Li k Cs 06buHO
Bo3pacraer»). Uro cjaexyer MOHHMAaTb MOJ CJOBOM
«aKTHBHOCTb»? Kakumu cBoHcTBaMH O0O0YCJOBJEHO 3TO
yTBepXKJeHHe?

832. Kak H3MCHSIOTCSI XapaKTEePHCTHKH (TepMOAMHA-
MHYeCKHe H KHHETHYEeCKie) peaKLHedl B3aHMOAEHCTBHS
C BOAOH MeTaJsJIoOB IMaBHBIX moArpynn 1 u 2-# rpynn?

833. Baaumopeiicteue Cs, Rb u K ¢ xunxum 6pomMom
COMpPOBOXK/AACTCS CHJALHBIM B3PBIBOM, TOrAa Kak Na ®
Li mpu oGBIYHBIX TeMIlepaTypax pearupyloT TOJbKO
noBepxHocTHO. OObsicHuTe. Kakne pnaHHBle aJsi  3TOro
HYXHBI?

834. Metannnyeckue CBOHCTBA OT JIHTHSI K LE3HIO
BO3pacTaloT, a 3JeKTPONPOBOJHOCTb yMeHblmaetrcs. Kak
3TO OODBSACHHUTL?

835. Tlorennuannl BHAECJCHHS IUCJOYHBIX METaJJOB
U3 pacl/aBJIeHHLIX coJiell NpaBHJbHO Bo3pacTaioT oT Li
K Cs B COOTBETCTBHH C YBeJHYEHHEM 3JIEKTPOIOJIONKHU-
TEeJBHOTO XapaKTepa MeTaJssa B 3ToM pspy. [louemy
9TOro Mopsijka He HaOMIOLaeTCsl B BOAHBIX .pacTBOpax?

836. B rTabs. 53 mpuBeneHBH LaHHbBIE IO TEMIeEpaTy-
paM 3aMep3aHHS PacTBOPOB COJITHOH KHCJOTHI H XJIOpH-
JI0B 3JieMeHTOB raasHofi noarpynnsl I rpynnsl. ITocraBb-
Te KaK MOXKHO 0oJibllle BONPOCOB K 3THM AaHHBIM. OG-
pabotaiite HeoOXoAUMLIM oO6pa3oM nanubie. Cphenafite
MaKCHMaJbHOE YHCJO BHIBOJOB.

837. CpaBHUTEe IO XUMHYeckuM cBoiictBam Ca—Sr—
—Ba ¢ Zn—Cd—Hg.

838. I'mapun kaapuus umeer cocraB CaHj,, kortopmiit
He H3MeHseTcs1 B aTMocdepe Bomoponxa. B oTuanune or
THAPHAA KaJblUs THAPHAB CTPOHLMWS H Gapusi Cnocoo6-
Hbl NOIJIOLLATh BOJOPOA BIJIOTH A0 cocraBa DH,. Ilpu-
BeJlHTe BCC BO3MOXKHBIe OOBSICHEHHS] NPHYHH 3TOrO $B-
JaeHHsi. KakoBbl- JOMKHBEI OBITH YCJOBHS, 4TOOBI COCTaB
6bls1 Hanbosiee 6au30K K DH4?

839. VcToiiunBocTh  IEJOYHO3EMEJbHBIX METaJJoB
K JCHCTBHIO BO3AyXa yOmBaeT OT MarHus K Oapuio. Ka-
KHe JaHHDIe HYXKHBl JJisl OODLACHEHHs (TepMOJMHaMuYec-
KHe, KMHETHYeCKHe H Jpyrue)?
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Ta6auma 53

BeecTBo M:::??g;&‘ ?C?[:b C, r/100 r H,O. taau' °C
HCI 0,001 0,003647 —0,003675
0,01 0,036465 —0,036028
0,10460 0,38144 —0,36838
1,047 3,818 —4,126
NacCl 0,001866 0,01091 —0,00687
0,013540 0,07915 —0,04863
0,1037 0,6062 —0,35965
0,9987 5,8368 —3,3825
KCl 0,00100 0,007456 —0,00365
0,01000 0,07456 —0,03606
0,11071 0,8254 —0,3794
0,9474 7,063 —3,089
RbCl 0,0178 0,215 * —0,0651
0,1873 2,265 —0,6296
1,022 12,357 —3,244
CsCl 0,01103 0,1858 —0,0395
0,0955 1,607 —0,3220
0,881_7 14,845 —2,707

840. Bepuanuii 1 MarHu#l pearupyloT ¢ BOLOH OueHb
MeaJsieHHO. OcTasbHBIE IeNIOYHO3eMeJIbHble MEeTaJlJIbl pe-
arupyioT ¢ BOJOH 3HAYUTEeJbHO 3HepruuHee. UeM 3TO
obbsicHsieTca? Kakue naHHBle HYXKHBI, YTOOB MOXKHO
6BLI0 KOJIMYECTBEHHO CPaBHHBATHL IIPOLECCH B3aHMOJefi-
CTBHSl METaJJIOB C BOJOH.

841. Kaxk o6bscHuTb, uTOo MoJsekysna BF; miockas, a
NH; nupamupganbuas. KakoBel OyAyT yribl Mexnay CBf-
3amMHu B Mmouiekyse BFs;-NHj?

842. B ta6s. 54 nmpuBeleHBH 3HEPrHH HEKOTOPHIX CBS-
3efl ¢ yuacTHeM aTOMOB a3ora H ¢ocdopa. TirareapHo
H3yunTe NaHHble Tabauubl. ChenaliTe He MeHee JBYyX
BHIBOJOB (OJMH — Kak obuiasi 3aKOHOMEPHOCTb, a BTO-
pol — KaK HCKJIOUEHHE H3 HEro).

843. CrangapTHbBle 3HTAJbIIHH COeNMHEHHH .3JeMeH-
toB rniaBHbX noarpynn III u VI rpynn paBubl: ByOz=
=306 (1281), A03;=400 (1674), Al,S;=173 (724),
Al,Ses=129 (540), Al Tes=78 (327), Scy,03=410
(1717), Y 03;=425 (1779), Lay,0;=431 (1804)
kkaJj/monb (k[k/Mosb). BHABHHBTE mpoGJjeMy K 3THM
IaHHBIM H pa3pelIuTe ee.
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844. O6bsicHUTe, NOYeMY TaJlJIifi B OCHOBHOM COJEp-
JKHTCS B MHHepaJax Ha ocHoBe ZnS u Al,O;, a uHpnit—
B MHHepaJsax Ha ocHoBe ZnS u SnO..

TaG6nuuma 54

AH B AH B
Css3b Cpfi3b
KKaJ /MoJsb | KK /MOb KKan/Monb | KK /Monb

N—H 74 310 P—H 81 339
N—F 70 293 P—F 110 460
N—ClI 92 385 P—Cl 68 284
N—O 149 623 P—O 142 594
N—S 110 460 P—S 106 444
N—N 225 941 P—P 116 485
N—C 180 753 P—C 122 510
N—P 175 732 P—N 175 732

845. Oxcuanl pochopa U KpeMHHS CYLIECTBYIOT B MO-
JIHMEPHOM COCTOSIHHHM, a OKCHJIBl a30Ta H YIJepoja He
obnanaipT Takoit ocob6eHnocrthio. I[louemy? Kak usmens-
eTcsl CIOCOGHOCTh K MOJIMMEepH3alluH NpH Mepexoje BHH3
no noArpymnie?

846. IlpuBeante Bce BO3MOXKHble OOBSCHEHHS TOTrO
¢axra, uro ameton CH;COCHj; He monumepusyertcs, a
OJHOTHIIHBIE  TIO  COCTaBy  COeNMHEHHSI  KpeMHHS
(CH3SiOCHs) ,, mpeactaBasiioT co60i CHILHO MOJHMEpH-
30BaHHblE COeJHHEHHS.

847. CpaBHHTe (pU3HUECKHe M XHMHUYECKHe CBOHCTBA
OJ(HOTHIIHBIX CcOelHHeHHH yriepona H KpemHus: COp u
SiOz, CH4 H SiH4, Csz H Sisz, CF4 H SiF4, CC14 H
SiCly. O6bsicHHTE NPHUYHHBI pas3JjHyYHil B CBOHCTBaX.

848. B IV rpynne uenu atomoB yriepoja GoJgee yc-
TOHYMBEI M GOJiee PpAacIpPOCTPAHEHHl IO  CPAaBHEHHIO
¢ KpeMHHeM, HO B VI rpymnmne, Hao60opoT, IEeNH aTOMOB
cepnl — 3HAUHTe/JbHO 60Jiee 4acTOe sIBJIEHHe IO CpPaBHe-
HHIO ¢ KHCJ0poaoM. Kak 06bsCHUTD 3TO siBIeHUE?

849. B npupoje CBHHel B OCHOBHOM BCTpeuaercs
B BuJe PbS, a os10Bo — B Buae SnO,. ITouemy?

850. IloueMy mo XHMHUYECKHM cBOHcTBaM ¢octop H
MBIUBAK 60Jiee IOXOXKH JAPYr Ha Jpyra IO CPaBHEHHIO
¢ asotoM H docdopom?
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851. TlpenckaxuTe, Kakoil U3 3JEMEHTOB TIJaBHOH
noarpynnsl V. rpynnsl Hanbosee CKJIOHeH K oOpa3oBa-
HHIO KPATHBIX CBSI3€H THIA Pr—pPx?

852. [Ipu KommaTHOH TeMmnepatype ras3oo6pa3Hbiil
a30T He B3alMOJeliCTBYeT ¢ TAKHMH AKTHBHLIMH MeTaJ-
aamu, Kak Na, K, Rb u Cs. Hecmorpss Ha To uTO npH
Nepexofie BHH3 IO NOArpYyINe MeTaJJHUeCKHEe CBOHCTBa
YCHJIHMBAIOTCS, 430T pearupyeT C JHTHEM yXke IPH KOM-
HaTHOH TeMmnepartype. Kak 3T0 0ObACHHUTL?

853. IlpuBenure Bce BO3MOXKHBIE OObsSICHEHHS, MoYe-
My TeanaypoBas kucjgora umeer ¢opmyny HgTeOg a
He aHaJIOTHUHYIO, HallpHMep, CepHOH?

854. Ilouemy xuciaopoxn crnoco6eH o6pas3oBEIBaTb CO-
CIAHHEHHsSI C 3JeMCHTAMHM B HMX MaKCHMAaJ/JbHOM BaJeHT-
nom cocrosinuu (OsO,, XeO,), a cepa Taxo#l cnoco6-
HOCTBIO He o6Jajnaer?

855. B npoTHBOMOJMOXKHOCTL UIMPOKO PacHpOCTPaHCH-
HBIM KHCJIODOAHLIM COeJHHCHHEM KDEeMHHsSI COCALHHEHHS
c cepoil B mpupoxe He BcTpeualoTcs. Ilouemy?

856. IlpenckaxnTte H3MCHCHHEC KOHCTAHT DaBHOBecHs
LHCCOUHALHH B pPAAAX

H.0, HsS, HsSe, HyTe;
I‘IQSO:}, stEO:;, HQTCO3;
H2$O4, steO4, H2T304.

857. Uem oObscHsieTcs: 0co00 BBICOKAs peaKIMOHHAS
crnoco6HOCTb (propa?
858. Kak H3MeHSIOTCS yCTOHYHBOCTb, OKHCJIHTEGJb-
Hble ¥ KHCJIOTHBIE CBOfiCTBAa B CJeJyIOIIMX pspax (1o ro-
Ta6auuna 55  PH3OHTAJH H BEPTHKAJIH)
KHCJODOAHLIX COeJHHEHHH

raJIoreHoB:
T, K e
HOCI —HOBr —HOI
- | I I
& T HCIOy—HBrOy—HIO,
Br, 3,3-10-5 l l I
I 5,0-10- HCIO,—HBro,—HIO, ?

859. IlepeuncauTe BCe OTJHYHSI XHMHH QTOpa OT XH-
MHH OCTaJ/bHBIX I'a/IOrCHOB.

860. ITpu 1000° C KOHCTaHTH PaBHOBECHS J(HCCOLHA-
LHH TaJIoTeHOB Ha cBOGOJAHLIE aTOMBI paBHLl (TabJa. 55).
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O6bsAcHHTE NPHUMHB TAKOrO H3MEHEHHS 3aBUCHMOCTR
KOHCTAHT DaBHOBECHSI AHCCOIHAIMH TaJIOTE€HOB OT HX IIO-
HOMKEHHST B NMOArpyIiIe.

861. Kak 06'bACHATL H3MEHEHHe CHJBI KHCJOT B PSLY

HF—HCI—HBr—HI?

862. KoHcrauThl HeCTOHKOCTH HOHOB THma [~
B BOJHOM pacTBOpe

[ =T— +1,
KHECT == Lla) [—F']
[T157]

o '==Cl, Br u I paBum 6-10°1, 8-102 u 7-103 co-
orBeTcTBeHHO. [TocTaBbTe, MO KpaiiHelt mepe, ABa BOIpO-
ca K 3TuM gaHHeiM. O6bsicHuTE.

863. B psany COF,—COCI,—COBr, rumposnus 3a-
Mmepasiercs. OObsICHHTe 3TO siBjleHHe. KaKoOB CMBICH cJI0-
Ba «3aMeIJISeTCA»? ,

864. TIpexckakuTe XxapakTep B3aHMOJEHCTBHSA B BOJ-
1IOM pacTBOpe raJjoreHoBOLOPOLOB

4HTI pp+ Oor=2H0 %+ I'or.

865. B Tabs. 56 gaHLl HEKOTOphIE CBOMCTBA raJore-
HOBOJOPOJOB. YKaXKHTe BCe HEOXKHJAHHBIE U3MCHEHHS B
XxapakTepe H3MEHEHHsI CBOHCTB.

TaGauna 56
AH®
obp. 298 Mexbsiep-
Hr Hoe pac: 1;33- t e °C 0; ch-l%(l:gL
m(:m/MO{xb kJI:x/Monb [cTosiHHe, A
HF 65 272 0,92 | —83| +19,5| 9,0
HCI 22 92 1,28 [—-114 ] —85 92,6
HBr 8 33 1,41 —87 | —67 93,5
HI —6 —25 1,62 —51 | —35 95,0

866. ITpousoitmer nu pacrBopenne AgF, AgCl, AgBr
n Agl npu nomemenun ux B IM pacrBopnt NH,OH,
KCN, KN02 H KzSzOg?

867. B psany HgCle—HgBr,—Hgl, pactBopumocTtb
B Boje pe3ko mnamaer (0,27, 0,017, 0,00013 moub/a).
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HgF, ouenn xopomuio pacTBOpHM, HO cpa3y e THJIpO-

au3yercsi ¢ o6pasoBanHeM HF u oxcuaa.

3TH QakTH (PacTBOPHUMOCTb, FHAPOJIH3).
868. Briunc/aHTe KOHCTAHTH AHCCOLHAIHHM B BOAHBIX
pacreopax HF, HCl, HBr u HI (npu 25°C) Ha ocHo-

BaHUH CJEAYIOIIHX JaHHBIX

(Taba. 57).

O6bsacHHTE

O6mbscHuTE

JlaHHBbIEe TAaOJIHIH | pe3yJabTaThl BBIUHCJICHHH.

Ta6nunma 57

AH AS®
JHC AHMC
Hr
KKaJ1 /MoJib kJx/Monb Kan/Monb: K Jox/Monb-K

HF — 3,0 —12,6 —20,8 —87,1
HCI —13,7 —57,4 —13,4 —56,1
HBr —15,2 —63,6 — 9,1 —38,1
HI —14,1 —59,0 — 32 —13,4

869. IlpexckaxkuTe XxapakTep H3MeHeHHS THAPOJH3a
¢BOGOJHLIX I'aJIOreHOB B BOIHBIX PacTBOpax.
870. Uro Bn MOKeTe CKa3aTb, H3YUHB
TeMIlepaTypaMm 3aMep3aHus pactBopoB (TabJa. 58).

JlaHHbIE IIO

TaG6auuma 58

Beiectso Mx&'}’;g&g orCT]f[’;o C r/100r ﬁ,o taaM’ °C
NaF 0,00897 0,0377 —0,0328
0,09053 0,3801 —0,3117
0,4962 2,084 —1,630
NacCl 0,001866 0,01091 —0,00687
0,013540 0,07915 —0,04863
0,1037 0,6062 —0,35965
0,9987 5,8368 —3,3825
NaBr 0,001558 0,01603 —0,00574
0,98191 1,0104 —0,34367
1,466 15,087 —5,178
Nal 0,0286 0,9288 —0,1027
0,1225 1,837 —0,4325
0,9789 14,663 —3,511
871. CpaBnHTe [POH3BEJEHHMS PACTBODHMOCTH H

PacTBOPHMOCTH raJjIoreHHJoB cepebpa (Taba. 59). Boi-
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YHCJHTE TEepPMOJHHAMHUECKHe XapaKTepHCTHKH IMpoliec-
COB pacTBOPEHHsS IaJIOTeHHA0B cepefpa H CPaBHHTE HX.
Yro onpejensieT pacTBOPHMOCTb 3THX coJieHl B Boje?

Tab6auma 59
BemectBo t, °C 1P
AgCl 25 1,56-10~1
50 13,2-10-10
AgBr 18 4,0-10-13
25 6,3-10-13
Agl 13 0,32-10-16
25 1,5-10-16

872. Tlouemy ruapatel HHepPTHHX rasoB (35,75
H;0) Tem ycroiiuMBee, ueM BEHIIE aTOMHAasi Macca
uHeptHoro rasa? (Ppge npu 0° Ar 105, Kr 14,5,
Xe 1,45 aT™).

873. Ilna pasgeneHHss HHEPTHBIX Tra30B HapsLy
¢ (paKUHOHHOH NeperoHKOH MOXKHO HCIIOJIb30BATH IOT-
JIOLlleHHe aKTHBHPOBaHHBIM yryeM. Kak uaMeHsiercs mor-
JIOILAeMOCTb HHEPTHBIX T'a30B C YBEJHUEHHEM AaTOMHOH
Maccei?

874. IlepBonauaabHo . M. MeHgeneeB Ha3Bas xe-
J1e30, K06aJIbT ¥ HHUKEJb MEePeXOAHBIMU 3JeMeHTaMH. Kak
H3MEHHJIOCh TIOHSITHE <«IlepeXOJHBIe 3JeMEeHTh» B Halle
BpeMs? KakHe OCHOBHble NMPH3HAKH XapaKTepPH3YIOT 3TO
nousiTue? [laiite coBpeMeHHOE OINpeJesieHHe MepexoaHbIX
3JIEMEHTOB.

875. MoOXHO JIM CUHMTaTbh, YTO IN€PEXOLHbIE 3JIEMEIl-
TLl — 3TO 3JeMeHTHl, B CBOHCTBaX KOTODHIX HabJI0La-
eTcsl Nepexoj, OT CBOHCTB HEMETaJJIOB K CBOHCTBaM
MEeTaJJoB?

876. Kak 0O0DBSACHHTb, YTO BCE NEPEXOJHBIE METaJJIbl
IT u 111 rpynn ne ¢peppoMarHuTHH?

877. B ueM npHyHHaA TOro, 4TO B NpHpOZe raduui
NOCTOSIHHO CONPOBOXK/AAeT LIHPKOHHI?

878. Ilouemy xuMmuueckue cpoiictea Nb u Ta ouensn
O6JIM3KH, HO OTJIHYAIOTCS OT V?

879. B coeguHeHHsIX C cepoH XpOM MPOSIBJASET MakK-
CHMaJibHOe BaJjleHTHOe COCTOSIHHE — TpH B CyJbQHIe
CreSs. Ho MonnGaen u BoabdpaM CHOCOGHBI K MPOSIB-

=
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neHnio GoJjiee BBICOKHX BaJIEHTHBIX COCTOsIHHI: MoSs,
MoS3, WSy u WS;. Tlouemy?

880. Tasorenuawm xpomusa CrOol's cyluecTsyloT
TOJIbKO 1Ji1 XJopa u ¢ropa, HO He AJas O6poma M Hopa.
ITouemy?

881. Ilpn pnefictBuu xJopa Ha d-anemeHTh III rpym-
ne o6pasyiotes CrCl;, MoCls, WClg u UCl,. Ilouemy
COCTaBBl XJIODHJIOB Pa3/IHUHBI?

882. ITouemy KMnO, okpamen, a KReO, He oOKpa-
ILIeH?

883. Ilouemy npH HeHCTBHH KHCJIOpOAA Ha Maprasel,
TexHellMH H peHH#l o6pasylorcsi Mn;O, Te;O3 u ReO7?

884. ITouemy npu geiictBuu Fp, Clp u Bry Ha penuil
obpasyiorcsi ReF7, ReCls u ReBrs?

885. [louemMy mnpH HemocpeACTBEHHOM B3aHMOAEHCT-
BHH XJopa, 6poma u Hojpa c xeje3oM o6pasyloTcsi CO-
e[HEHHUs] C PAa3JIHUHbIM BAaJIEHTHBIM COCTOSIHHEM IKeJe-
3a: FeCl;, FeBry u Felg?

886. Ilpu HenmocpeACTBEHHOM B3aHMOAEHCTBHH IKeJle-
3a ¢ xqaopom obpasyercsi FeCls, ¢ 6pomom — FeDBry,
c cepoii — FeS, ¢ kucnopomom — cmech oxkcupos FeO,
Fe3O4 u FepOs. TTouyemy?

887. Fe, Co, Ni M nJyaTHHOBBIE MeTaJlJIbl Bce IaXo-
Aatcd B ofHO# rpymme. IIpuBenuTte Bce BO3MOXKHBIE 006b-
sichennst noyemy Fe, Co u Ni pacnpocTpaHeHHl B 1IpHpPO-
e B BHIe COEIMHEHHH H OUYeHb PeJKO — B CBOOGOJHOM
COCTOSIHHH, a NJATHHOBBIC METaJJIll — TOJbKO B CBO-
OOZHOM COCTOSIHMH.

888. BoccTaHOBHTe/NbHBIE NOTEHIHAJBI CHCTEM

M (OH);-+e=M (OH),+OH-

LEnss Mn, Fe, Co u Ni uMeror snauenus +0,1, —0,56,
+0,17 u +0,49 B coorBercTBeHHo. Kak 6GyayT BecTH
ce0s THADOKCHAbBl MeTaJJIOB 1O OTHOUIEHHIO K BOJE,
HaxoAsilleHics B KOHTaKTe C BO3LYXOM, €CJH

02+4+2H50+44e=40H~- E°= 40,401 B.

889. ITIpusenute BCe BO3MOXKHBIE 0ObsICHEHHS, TIOUEMY
B BOJHOM pacTBope ycToiuuBel HOHbl Cu?t n Agt.
B uem npuuynna nposiBeHHs HMH Pa3/HYHBIX BaJIEHTHBIX
COCTOSIHHH?

890. CpaBHuTe OOLIHOCTb W pasjuuyue B poOJH d- H
f-3MeKTpOHOB B mnoBeneHHH H cBoficTBax d- M f-dJeMeH-
TOB.
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891. Kak 00DbsICHUTDb, YTO HaXOJsLHecs B Pa3JHUHBIX
TIepHoJax HeKOTOphle 3JeMeHTH OJHOH NMOATPYyINIbl HMe-
I0T OueHb OJIM3KHe HJ/IM DaBHble aTOMHBIE H HOHHBHIE pa-
nuycw: Hf u Zr, Nb u Ta, Mo u W, Tc u Re u nmp.?

892. IToueMy eBpomuil BCTpeuaeTcss B NPHPOAE B MH-
HepaJlaX Ha OCHOBe KaJIbLHfl, HO NOYTH HHUKOrJa BMeCTe
¢ APYTHMH JIaHTAaHOHLaMH?

893. Ilpu mepexonme OT JlaHTaHa K JIIOTELHIO PafHyCHI
Tpex3apsifHBIX HOHOB MOHOTOHHO YyOmiBaloT oT 1,22 no
0,99 A. B ueM COCTOHT NpHYHHA <«JaHTAHOHAHOTO CXKa-
TASA?

894. JlanTaHoMABl Bce INPOSIBJSIIOT TPEXBAaJIEHTHOE
cocrosinue, oxauaxko y Ce, Pr, Tb u Hf ycrofiuusbiM sB-
JisleTcsl YeThlpeXBaJieHTHOe cocTosiHHe, a y Sm, Eu u
Yb — nByxBaJseHTHoe cocTosinve. Copmyaupyiite npa-
BHJIO YCTOHYMBOCTH 3aIOJHEHHOrO, 1e3alOJHEHHOro H
HAMOJIOBHHY 3aMOJHEHHOr0 3JeKTPOHAMH IMOLYPOBHS.

895. JlpenckakHTe XapakTep H3MEHEHHUS OCHOBHBIX
CBOHCTB NpH Mepexojie OT JaHTaHa K JIIOTELHIO.

896. Kak u3MeHsieTcsi THADPOJH3 cOJedl B pAAY
Sc—La? ,

897. Kak 00bsICHUTb OKpacKy HOHOB JIQaHTaHOH/IOB
B BOJHBIX pacTBOpax

La3+ GecuseTHblit, Tb%+ mnouru Gecuser-
Ce3+ GecluBeTHHIH, HHIH,
Pr3+ xesnro-3esieHbii, Dy3+ GuaenHo-xKeaTO-
Nd3+ kpacuo-duosero- 3eJIeHBIH,
BBIH, Ho®*t xopuuHeBaToO-
Pm?+ posoBhif, JKeJNThH,
Sm3+. xkenTHH, Er3+ pososhii,
Eu3*+ moutu Gecuser- Tu3+ Gaemno-3esneHbH,
HBIH, Yb3+ GecuBeTHHH,
Gd3*+ GecuseTHHH, Lu3+ GecuseTHHH.

898. IloyeMy pnJs1 aKTHHOHAOB XapaKTepHO O6oJee
4acToe INpOosIBJEHHE MOBBIIIEHHBIX BaJIEHTHBIX COCTOSTHMH
110 CPaBHEHHIO C JJAHTAHOHAAMHU?

899. Tlouemy mpakTHYeCKH Jierie pas3fesUTb aKTHHO-
Ebl 110 CPAaBHEHHIO C JAHTAHOHUAAMH?

900. JInsg KakHX 3JeMEHTOB —— JIAHTAHOHJOB HJH
aKTHHOH0B — 60Jiee XapaKTepHO NpPOsiBJIeHHe OGBIUHBIX
B4JICHTHBIX COCTOSIHMH H CTeXHOMeTPHH INpu o6Gpa3oBa-
HuH oxkcuuoB. [Touemy?
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901. Tlpeanosioxkum, 4TO OGHAPYXKEHHl 3JEMEHTH, Y
KOTODBIX 5g-3/JIEKTPOHBI ~ HIrpamT Ty XK€ Pojb, UYTO
4f-3N1eKTPOHBl Y JIAHTAHOULOB M 3d-3JI@KTPOHBI y Tiepe-
XOIHBIx 3JeMeHTOB. IIpenckakure cBoficTBa 3THX 3Je-
MEHTOB.

BOINPOCHI U 3AJAYH PA3JIHYHOIO THINIA

902. CucreMHBbIll aHaJM3 MpelcTaBiaseT coOOH CHH-
TETHYECKYIO JHCLHIVIHHY, pa3pabaThBaIoOLlyl0 CNOCOGHI
HCCJIeJOBaHHsl Pa3HOOOPa3HbIX CJHOXKHBIX CHCTEM AJs OM-
peleseHHss HayyHO OOOCHOBAHHOH NPOTpaMMbl JeHCTBHI.
BaM Hy>XHO HOJYy4MTb MaKCHMaJIbHBEIE BLIXOJ aMMHaka.
Onuunre Bce ¢akrTopsl, BJausiioliMe Ha Hero. Omnuuure
nporpamMMmy AeHCTBHH, MOBHIILAIOUIHX €r0 BHIXOJ.

903. OnumuTe Bce (HaKTOPHI, BJHSIOIIHE HA PasJo-
JKeHHe IPOMBILIJIEHHBIX OTX0JOB B BoOJe. [Ipemsoxure
nporpaMmy paboThl MO H3yYCHHIO MOBeJEeHHS MpPOMBIL-
JIEHHBIX OTXOJOB M CIOCOOB! 3aLHUTHl MPHPOAHHIX BOJ
(ne 3abynbTe, BB JOJKHBI BOCIOJb30BAaTbhCS IpeJCTaB-
JIEHUSIMH O CTPOGHHH BellecTBa, XMMHYECKOH TepMOAH-
HAMHKH U KHUHETHKH!).

904. B xkese3Ho# Tape HeOOXOAHMO MHOTOKDATHO Ie-
peBe3TH HEKOTOpPOe KOJHYeCTBO KOHIEHTPHPOBaHHOH
cepHoif kHcaoThl. CocTaBbTe HHCTPYKLUHIO IO HamloJHe-
HHIO M OMNOPOXKHEHHIO E€MKOCTH CepHOH KHCJOTOH, NpH-
HHMass BO BHHMaHHe, 4YTO IlepeBO3KaMu OyleT 3aHH-
MaThbCsl YeJOBEK, HE3HAKOMBIfi ¢ ocHOBamM XuUMHH. Ilpen-
craBbTe cebe, 4TO BaM CJeAyeT NPOBEPHTb 3HaHHE TeX-
HHKU Ge301acHOCTH y 3Toro uesoseka. CocTaBbTe BONPO-
Chl JIJ1s1 NPOBEpKH B TNOpSIIKE HMX BaXKHOCTH. YKaXHTe
JIBa HauboJiee BaXXHBIX NYHKTa IIpH pabore ¢ cepHOH
KHCJIOTOf.

905. IlpexncraBbTe cebe, YTO BBl SBJSETECH PYKOBO-
LHUTeJeM HCCJe[0BaTeJbCKOH rpynnsl. Bam Heo6X0oaHMo
IPOBECTH TLIATE/JbHOE H3yueHHe HEKOTOPOro BellecTBa,
KycKka mopojbl, MHHepasa M T. n. OnHmuTe NOPSIOK H
xapaktrep HcciegoBaHuss. Oco6oe BHMMaHHe oOpaTHTe
nHa yxkasauue uead paborbl. Kakue MeTomml HccienoBa-
HHsl BBl npumennte? Kakue cBOHCTBa CJefyeT y3HAaTh H
nast uero? Yro MOKeT CKa3aThb ONpCHAEJEHHOe CcoYera-
nue cpoficts? Kaxue MeTOoABl H3 CMeXHBIX obJacTell Ha-
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yku (¢du3uka, XHUMHs, GHOJIOTHS, MaTeMaTHKa, (uJoco-
¢usi ¥ Apyrue) BB NpHBJeYeTe JJsI OTBETA Ha MOCTAB-
JIEHHYI0 npo6JeMy? '

906. BemiectBo A pacnajaercsi Ha BeuectBa b u B
110 JBYM NapaJijleJbHbIM peaKIHsM:

A=B AH], E1 (I)
A=B AH, E, (Il

OHTajbNuiHBIE AHarpaMMbl NpeAcTaBJieHH Ha puc. 1.
DHepruH akTHBalLMH IIePBOH H BTOPOH peaKUHH COOT-
BeTcTBeHHO paBHHl E; u Ej, npuuem E\>E,; HW3MeHenus
3HTAJBIIHA COCTAaBJISIOT:

JJs1 nepBoit peakuud AH;=Hp—Ha,
s BTOpoi peakuun AHy= Hp—H,,

npuueM AH,;>AH,. OTBeTbTe Ha BOMPOC, KAKOro Bellle-
crBa Oymer colepxKaTbCsl 6OJIbIIe B CMECH MPOLYKTOB
peakuud, B uan b u mo-
yemy. Caemyer jpaTh IO
BO3MOKHOCTH IOJIHOE 00b-
sICHEHHe C HCIOJb30BaHH-
eM IpeACTaBJEeHHH XHMH-
YeCKOH KHHETHKH H T&PMO-

JTHHAMHKH. Xod peaxyuu
907. Hwmeercss ueThIpe R
cocyJla OJHHAKOBOro 006b- Puc. 11

eMa H GOPMH, clesaHHbIE
H3 ONHOrO H TOro Xe Ma-
TepuaJa. B KaxJI0M H3 HHX HaXOJAHUTCS CMeChb Tra3000-
pa3Hbix Bojopoxa M omHOro H3 rajoreHoB (Fa, Cly,
Bry, I3) B OZMHAKOBBIX KOHLEHTPalUMSX H IPH pPaBHHIX
TeMIepaType H AaBJjeHHH. KakoBo 6yJeT coaepxkaHue
rajoreHOBOJOPOJa B KaXAOM H3 COCyLOB yepe3 KaKOMi-
Ju60 NpOMeXYTOK BpeMeHH? IlepeunciuTe HAaHHBIE
(cmpaBOuHBIE, TEOpETHYECKHe, 3KCIIePHMEHTaJIbHbIE), KO-
TOpble BaM NOHanob6sTCsl AJs OTBeTa.

908. IlpuBenuTe NMO BO3MOXKHOCTH HauboJiee NOJHOE
OnHCaHHe Ipolecca

3CH ECHp = CGHGr-
alleTHJIEH 6eH3041

KakHe oCHOBHBIE NOJIOKEHHS MOJIKHO BKJIOYaTb 3TO
OnHcaHHe?
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909. CpaBHHTE ABe peakiui:

3CHy;=CHjy, =C¢Hgr+3Hor,
STHJIEH 6eH30J  BOLOPOJL

3CH=CH, = Cg¢Hg,.
alleTHJIEH 6eH3041

OmnuiunTe Te rJaBHbIE NMOJOXEHHS, MO KOTOPHIM CJeayer
peaklHH CpaBHUBATD.

910. IlpencraBbTe cebe, YTO BB MNpPENOAABAaTEdb XH-
MHH H BaM HYXXHO IIPOBeCTH CEMHHap IO OZHOH H3 cJe-
pyomux teMm: 1. Teopusi BajeHTHHIX cBsideil. 2. Meton
MOJIEKYJNSIPHBIX opburaJseid. 3. HanpasieHue xumuuec-
koro mpouecca. 4. I'mppouaus. 5. Tlpoussenenne pacrso-
puMocTH. 6. OKHCIHTeJbHO-BOCCTAHOBHTENbHBIE peak-
u¥H. 7. BoccraHoBurespHble mnoTeHuuasanl. 8. Teopus
CHJIBHBIX 3JIEKTPOJIUTOB.

CocraBpTe NIJ1aH CeMHHapa, CTapasiCh OXBAaTHTb Kak
MOXKHO 60Jbllle MaTepHala, HO OJHOBDPEMEHHO CBSI3aTh
BCe BONPOCH! B JIOTHUECKYIO IOCJEIOBATENLHOCTb.

911. B ta6a. 60 npHBeAeHb 3HTAJBNHH CY6GJHMaLHH
HeKoTOpbiX BemiecTB. C Kakoil LeJbl0 BaM IpeasoKeHa
sra Tabauua?

TaGaunua 60

AHcyc’m
BemecTBo
KKaJj/Mosb K x/MONB
®denon 16,1 67,4
Beusoa 10,5 44,0
p-TuppoxcnGeH3oitHas 27,7 116,0
KHCJIOTa
DGensoiiHas kucjora 21,8 91,3

912. Huxe naHbl GOPMYJbl HJIH Ha3BaHHA Pa3/JHYHBIX
coenuHeHuit kpeMHus. IlpencraBsbre cebe, uTo Bam Npea-
JIOXKEHO COCTaBHTb 00630p IO XHMHH COeIMHEHHH KpeM-
Hus (MM 3aHSITbCS H3y4YeHHEM 3THX coenuHeHHii). Pac-
HoJIOKHUTe (HOPMYJH H HAa3BaHHS BelIeCTB B IOCJELOBa-
TeJBHOCTH, KOTOpasi KaxKeTcs BaM HauboJjee 1esecool-
pa3HOo MJsi ONHCAaHHA (HJIH H3Yy4YeHHs), U KPaTKO HaIH-
muTe 060CHOBaHHe.

Si5H14 TJIHHA (Alea, SiOz, HzO)
SiO, Si S,
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H,SiF, SiS,,

Si, Na,SiO
SiH, SiF,
«PacTBOpHMOE CTEKJIO» SigH;,
SiC H,SizO
SiCl, Mg,Si
Si,H, Si,,

Si,. Si,05~
SiO; Si,05~
SiH, Si,0i3~
K,SiF, Si,Of
H,SiO, SiOs
«CHJIMKOHOBasT CMO/Iay 2‘1((8%3: cl
«HopmanbHoe crekao Na,0-Ca0-6SiO, CHJIUKOH

913. PacnojiokuTe HHKelepeuHCJIEHHbiE (OPMYJIbI
B KakKOH-JHOO NOCJAeNOBATENBHOCTH H JOKaXKHUTE ee Ie-
necoo6pa3HoCTb.

Na,CO, CH, CF, CO(NH,),
Cr Hzcos CnH2n+2 Ca(HCOs) 2
CH, Cameas  HCN KCN

C,, C,H,,_, CCl, Fe(CO),
C02 Crpadﬂlr COC12 K4[Fe(CN)6]
CaCz nt ~2n CS2 CzHe

co ALC, CaCO, K,CO,

C.H, C,H, NH,CNS
CH,COOH CH,COCHs

914. BribepuTe AJ1 CHCTEMHOTO ONHCAHHSA, T. €. OIH-
CaHHs, BKJ/IOYAIOILEro BCe JOCTYNHBIE BaM 3HaHHSA, pac-
TIOJIOKEHHbIE B ONpeJeJIeHHOH IOCJIeZOBaTeJbHOCTH,
OJHY H3 CJEAYIOIIHX TeM: BOJOPOJ, KHCJIOPOJ, a30T, yrI-
Jepol, KpeMHHH, BOJa, aMMHaK, JHOKCHA YrJepoxa,
XJIOpHJ, HATPHs, KapOOHAT KaJbLHA.

915. JIsa coemnnenus I u II umeloT oguHaKOBYyI0O MO-
JasipHyio Maccy 46,0 u oguHakoBblii cocrtaB: 52,18% C,
13,04% H wu 34,78% O. Hx cBoiicTBa NpPHBEIEHH
B Ta6sa. 61. HazoBHTe 3TH coeHHEHHS.

916. B Ta6a. 62 mawnl (OpH TeMmepaType KHIEHHS)
HEKOTOpble CBOHCTBA TMADHIOB 3JIEMEHTOB TJIaBHOH NOJ-
rpynnel 5-# rpynnel. OOGBsACHHTE XapaKTep H NPHUHHY
HX H3MEHEHHS.
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Ta6auma 61

CsoficTBo I '
AH®,6p,208 KKas/MOIB (T) — 56,07 — 43,99
S°%egs, Kaut/mosb-K (r) 67,5 63,7
C°p,208 Kan/mosb-K (r) 15,6 15,7
wx, © —114,2 —141,50
AHya, KKaja/Moab 1,20 1,180
ASun, kan/mMoab-K 7,55 8,963
teum, © 78,32 —24,81
AHyucn, KKaJ/MOJIb 9,14 5,14
ASyca, Kan/moab-K 26,7 20,70
JlunonsHbllt MOMeHT, D 1,68 1,29
PacTBOopHMOCTb B BOJe HeorpaHHYeHHasi| OrpaHHYeHHas
BsanmopneiicTBie ¢ MetaJiHyec- 11,2 —
KHM HatpHeM 1 Moab Na BH-
nensier Ho, a1
Temnepatypa 3amepsanns 0,001 — 0,0186 —0,0186
MOJISIIBHOT'O pacTBopa, °C
Ta6uunma 62
InorHocTh KHUAKOCTH, HOBCDXHOCTHOQ HaTs-
Tupprn r/cm? KeHHe, JHH/CM
NH;, 0,681 34,25
PH;, 0,765 20,59
AsH; 1,621 21,98
SbH;, 2,204 24,19

917. B Tab6sn. 63 paHB HEKOTOphiE CBOHCTBA raJore-
npo6aemsl, chopMmyJaHpyHTe

HUIOB cepebpa. Haitnure
WX H OO'BSICHHTE.

Ta6auna 63
A H;QS. o6p A H;QB, KDHCT. PellleTKH
Agl PacTBOpHMOCTD,
KKaJ /Monk | kJ1/Monb | KKaa/Mous | KJ{K/Monb MoB/1
AgF —49 | —205 | —229 | —959 15

AgCl —30 —126 —217 —909 1-10-5
AgBr —24 —100 —211 —883 5.10-7
Agl —15 —63 —204 —854 6-10-*
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918. VYxkaxkure NpPH3HAKH, N0 KOTOPHIM BHIJEJEHH H
OTJIHYAIOTCS JAPYr OT Jpyra peakuHH HeHTpasH3aLHH,
OKHCJ/ICHHSI-BOCCTAHOBJIEHHS,  OCaXJeHHs, THAPOJIH3a,
JHCCOLMALUH, LeNHble, GHMOJEKYJSDHBE, CaMONpPOH3-
BOJIBHBIE.

919. OnuiuuTe NPH3HAKH, MO KOTOPLIM OTJHYAIOTCSH
3JIeMEHTHl 110 TPYINe H [0 HepHOLY.

920. IlpencraBbTe cebe fABa HENPO3payHBIX, 3BYKO-
HeNpOHHILlaeMbIX, HMEIOLIHX OTBEPCTHS IJs MPONYCKaHHS
BO3jyXa sillMKa. B oZHOM sinIMKe HAaXOZUTCS XKHBOTHOE,
B JpyromM — ropsias cBeya. Kak onpefenHTb, B KAKOM
SIIIIMKe YTO HAXOJTHUTCS?

921. Kpucraaas Jabja B BHAE MOPO3HBIX y30pPOB HA
OKHax HAaNOMMHAIOT JIHMCTbl IanopoTHHKa. [IpHBexuTe
B NOpSIIKEe 3HAYHMOCTH IJIaBHeHIIMe OTJHYHS JbAa H
JINCTbEB NAINOPOTHHKA.

922. [Tocsie mpoxoxjeHust IM® Bozayxa npn 20° C u
756 MM PT. cT. dYepe3 3 J1 HACBHILEHHOTO pacTBOpa
Ba(OH), o6pasosasocs 2,64 r BaCO;. Boiuucante %
conepxkanne CO, B BO3nyXe.

923. Uepes pactBop CuSO; B kosuyectBe 4 J NpH
+25°C B Teuenne 30 MuH Obuio mpomymeHo 48250 Ka
sJekTpHuecTBa HanpsikeHueMm 12,1 B. Croapko MenH
BBIIEJIHJIOCH?

924. Kax oueHuTh 06beM CBOGOJHOrO NPOCTPAHCTBA
MeXAy MoJieKysnamu XHAKocTH? (CpesaTh 3TO Ype3BHI-
yaiino mpocro!)

925. Kucable pacTBOpPH MMEIOT KHCJBIH BKYC, LIeJ0Y-
Hple — BKyc Mbljia. CJIHBaIOTCS paBHBIE OGBEMBI pacT-
BopoB HCl u NaOH oxuHakoBoil KOHLeHTpaumuH. Kakos
6yZzeT BKyC pacTBopar

926. KoHcTaHTHl AHMCCOLHAUHH (QymMapoBOil H MaJleH-
HOBOH KHCJIOT DaBHBI:

H COOH H COOH

N/ N/
¢ ¢
I I
C (@
N 2%
HooC H H COOH

Ky=9,6-104, K;=1,2-10"2,
Ko=4,1-10"5; Ka==6,6.10"".
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CdhopMysupyiiTe HeoXHIaHHble (aKTh, KOTOpHle OOHA-
PYKHBAIOTCS NPH PAaCCMOTPEHHH 3THX NaHHBIX.

927. B ta6Ja. 64 npuBeNeHH SHTAJBIHH AMCCOLHALHHU
HEKOTOPHIX MOJIeKyJ COeJHHeHHH yrjepoja ¢ BOZOpO-
noM. Cdopmyaupyiite npobieMmsl,

PacCMOTPEHHH TaGJIHIBL.

BO3HHKAmwUiHe IIpH

Ta6auna 64
AH
Peakius
KKal /MoJib kJ{x /Monb
CHjsr = CHor+-Hr 106 444
CHr = Cr+Hr 81 339
CHn‘ = CH3p+Hr 104 435
CHyr = CH:+Hr ‘ 106 444

928. BA3KOCTb KHJIKOCTH (KaK M rasa) IpeicTaBJisi-
eT co0OH CONPOTHBJIEHHE XHAKOCTH NepeJBHIKEHHIO OJ-
HOTO ee CJOS OTHOCHTeJNbHO apyroro. Kakumu ¢H3HKO-
XHMHYECKHMH TpH3HAaKaMH  OGYCJIOBJEHa BSI3KOCTb?
B rta6s. 65 npuBejeHbl BSI3KOCTH (CaHTHIIya3hl) HEKOTO-
pHIX XKHAKOCTedl npH ABYyX TeMmmeparypax. [louemy mpu

TaG6auma 65

?, °C
BemecTBo

0 20
H,0 1,789 1,005
CH;COCH; 0,395 0,322
CeHs 0,91 0,65
C,H;OH 1,78 1,19
TJIHIEPHH 12100 1500

MOBHIIIEHHH TeMIepaTyphl BS3KOCTb NMOHHXKaeTcsi? B dem
NPHYHHA CTOJIb CHJIBHOTO pa3/Huusl Bsi3KOCcTH? OnHHa-
KOBO JIM BJIHSIeT NOBHILIEHHE TeMNlepaTypHl Ha BS3KOCThb
pasauuHBX Xuaxkocrefi? Kakum crnoco60M MOKHO oOle-
HHTb BJIMSIHHE TeMIepaTypnl Ha BsI3KocTb? [Ipemmoxure
cnoco6 BBIYHCJEHHS BS3KOCTH NpPH JPYTHX TeMmIepary-
pax H paccyuTaiiTe BSI3KOCTb NPH KaKoOH-1H60 Apyro#
TeMnepatype, HanpuMep, npu 50° C.
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929. YkcycHasi KHCJIOTa pacTBOpsieTcsl B BOJE, GeH30-
Je, terpaxyopufie yriepoxa. OGbsICHHTe IPHYHHHL ee
pacTBOpeHHs B BeLeCTBAX Pa3JHYHOH NPHPOIHL

930. EcTb rasml,, KOTOpble HH IDH KaKOM J[aBJIEHHH
He HOJYHHSIOTCS YPaBHEHHIO ra3oBoro coctosinus. Ka-
KHe 3TO rasbl?

931. IIpuBenuTe BCce BO3MOXHBIE OOBSCHEHHS TOTO
¢dakTa, 4yTO 2KeJEe30, H3BJEUEHHOe M3 JYHHBIX NOPOJ, Ha
BO3/lyXe He OKHCJsSeTCsl, XOTS aHaJIoTHYHble 3eMHBle 00-
pasubl HeMeAJeHHO OKHCJSIOTCS.

932. Mmeercss HeMaJio peakKuHH, y KOTOPHIX, HECMOT-
P Ha ONMHAKOBBIE HCXOJAHble BeIleCTBA H INPOAYKTHI,
CTeXHOMEeTpPHYeCKHe KO3((HLHEHTH YypaBHeHHH passny-
Hbl. Hanpuwmep:

a) 3HCIO3=HCIlO4+Cly+20,+4H,0,
11HC103=5HCI04+3Cly+50,+3H,0;

6) 2KMnO4+5H,02+3HSO4=2MnSO4+4-50,+
+K2S04+8H,0,

2KMnO,;+7H,0,+3H:S04=2MnS04+60,+
+K2SO,+ 10H,0;

B) 3S80,-+7C=CS,+S6CO,
7S0,+ 16C=2CS,+3S +14CO.

IIpuxomuaocy JIK BaM BCTpPedyaTbCsl C MOJOGHBIM $IB-
aenueM? OGbsicHute ero. IlommTaiiTech NpemJOXHUTH
JIpYyrue aHaJOTHYHBIE IPHMeEpHL.

933. B 1980 r. H. MeHUYTKHH OGHApyXHJ, 4TO KOH-
CTaHTAa CKOPOCTH 3aBHCHT OT NPHPOAB PacTBOPHTEJS.
B ta6J. 66 gaHLl KOHCTAHTH CKOPOCTH peaKIHH

N (CzHs) 3+ CoHsI=N (CaHs) 4I.

Tab6auma 66

PacTBOpHTENB K, YCJIOBHBHIE eJHHHALK
BeH3oa 0,06
Aueron 0,6
Mertunosuit cnupt 1,5
I'ekcan 0,002
DTHJIOBHA CNHPT 1,0
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Cdopmynupyiite BhBOAH. Kakue naHHEHE BaM HYXKHH
JiJISl TIOATBEPKAEHHA BHIBOJOB?

934. IlepeuncauTe riaaBHble IPHYHHBI TOI'O, YTO XKH-
BOH OpraHu3aM moru6aer, ecJH IMOIJIOIIaeMyl0 UM OOBIY-
HYIO BOJLYy 3aMEHHTb Ha TSKeEJNdYIo?

935. Heon conepxurcss Ha CosHIle H B 3Be3fax NpH-
MEPHO B TaKOM e KOJIHYeCTBe, KaK Kucjopon. OmHako
Ha 3eMJe ero CoAepxaHHe MeHblle, yeM reausi. esnit
yXOOUT H3 arMocdepbl 3eMJH B KOCMHYECKOe IIPOCT-
paHCTBO HM3-3a ero MaJsod aToMHOii Macchl. (AT. macca
He=4.) Atomuasi macca HeoHa paBHa 20,2, H HH3KOe
ero cojepxaHHe Ha 3eMJie Heslb3sl OGBSACHHTb YXOAOM
B KOCMOC XOTsl OBl IOTOMY, YTO MOJIEKyJsipHas Macca
BOAH 18 M paccesinHe ee MOJIEKyJ B KOCMOC He IpPHBeEJO
K notepe Boabl 3emJeil. IlpuBenute /M06HE BO3MOXKHEIE
OGBSICHEHHS] 3TOTO MOKa elle He OOBSICHEHHOTO HaYKOMH
tdakra.

936. Cranp (mapku X18 H9) B TeueHue mepBoro
yaca npeObIBAaHHST B BOJHOM pacTBOpe, COJepXKalleM
15% FeCl; u 5% HNOj, npun HHYTOXHO MaJjOH moTepe
macchl Tepsier 67% npounoctn. Kak 310 0GBACHUTDH?

937. Ecsan nocTpouTh rpadMk 3aBHCHMOCTH TeMIepa-
typ naasjaennss NaCl, KCI, RbCl u CsCl or aromHO#
Maccel 3jeMeHTa |- Tpynmel H NPO3KCTPaAmOJHPOBATh
K aTOMHOH Macce Li, okaxercs, 4To B AeHCTBHTEJNbHOCTH
XJIOPHJ JIMTHS TJIaBHTCS IPH 3HAYHTEJbHO GoJjiee HH3-
koli TeMnepatype. O6GbSICHHTE NPHYHHEL.

938. B Tab6s. 67 comocTaBieHB COCTaBHl KPOBH de-
JIOBEKAa M BOJ MHPOBOro okeaHa. KakoBhel BallH BHIBOAH
U IpeANnoNOXKeHHs?

Ta6anuma 67

Copiepxanne, % OT CYMMH DPaCTBOPEHHHIX
KOMMOHEHTH cozel

KPOBb OKeaH
Xanop 49,3 55,0
Harpnit 30,0 30,6
Kucaopon 9,9 5,6
Kaannit 1,8 1,1
Kaabuuit 0,8 1,2
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939. Hailigute B cnpaBOYHOH JHTepaType TeMmIepa-
TVPH MJIaBJIEHHs XJODHIOB 3JIEMEHTOB TJaBHOH IOJA-
rpynnel 1-# rpynnel. [TocTpoiiTe rpaduk 3aBHCHMOCTH
TeMIepaTtyp IJIaBJ€HHS OT aToMHOi Macchl Li, Na, K,
Rb u Cs. O6bsicHHTE MOJYUYEHHYIO 3aBHCHMOCTb.

940. Huxe pnaHH HOHHBIE 3JIEKTPONPOBOAHOCTH NPH
GecKoHEeUYHOM pasBefeHHH (cM%/Moab-OM) mpun 298 K:
Lit+ 38,7; I~ 76,8; H+ 349,8; Br~ 78,1; K+ 73,5; F~ 55/4;
Nat 50,1; Cl- 76,3. CdopmyaupyiiTe KaK MOXKHO 6oJblile
BBIBOJIOB.

941. 'mapoxcup ammonnss NH,OH wunorma cumraror
rugparom ammuaka NHj;-H;O. PactBop ammuaka
B BOJEe JaeT LIeJOYHYI0 peakuuio. ['mapat MeraHa
CH,-6H,0 Heycroituus, Ho cyuiectByer. [loueMy MeTaH
NJI0XO PAacTBODHM B BOJe H ero pacTBOp He OOHapyKH-
BaeT OTKJOHEHHH OT HeATPaJbHOH cpejbi?

942. TloueMy npH TOHHXKEHHH AAaBJeHHS HHXKe HOPMH
MOXKHO OXHJAaTh IACMYPHOH NOroAHl C H0XKJeM HJH CHe-
roM, a IpH NOAbeMe Bhlllle HOPMBI — COJHEUHOH CyXOH
noroabl? Beap KoHIeHcalUusi BOASHBIX NAapOB B XKHJKOCTb
JOJKHA NPOHCXOAHTb NPH YBeJHYEHHH AaBJIEHHS, a HC-
napeHHe, HA06OPOT, IPH YMeHbLIEHHH JaBJIeHHs!

943. Bopa, JuumIeHHass pPacTBOPEHHBIX ra30B, MOXET
ObITb NepeoxJaxjaeHa po —70°C Ge3 mpeBpaleHHs
B Jen. IIpn BCTpAXHBAaHHM HJIH NIPH BBEJEHHH LEHTpa
KPHCTAJIJIH3aLHH IlePeOXJaXKJAeHHAass BOJAAa MIHOBEHHO
npeepamaercs B Jex. OnpuH o6pasel, BOAW IepeoxJaxK-
nen no —20° C, a mpyroii — no —60° C. O6a oGpasua
BeTpsxHyaH. Kakoit o6paser; Boawnl GHICTpee IpPEBPATHT-
csl B Jen?

944. B cocyze ¢ HachilleHHBIM BOASIHEIM MapOM H3Me-
HseTcsl AaBjeHHe. [IpH NOHMXKEHHM HJHM TOBHILIEHHH
JlaBJIeHHsl B cocyjne obOpaayercsa TymaH? Korma TyMmaH
ob6pasyercsi B IpHPOJe?

945. Tlpu cropanuu MarHus Ha Bo3fyxe obpasyercs
6eJioe BelleCcTBO, KOTOPOe IDH PAacTBOPEHHH B BOJE JaeT
OeJni OcajoK, NPH 3TOM OlLyllaeTcss cJabbli 3amax
aMMHuaka. Hanumure ypaBHeHHs1 BceX HMEIOIIHX MeCTO
peakuui.

946. B omHoM H3 cTapbiXx MOCOOHA 1O XHMHH
(1930 r.) BHAeseHHe KHCJIOpOAa H 0Opa3oBaHHE a30THOM
KHCJIOTHl Ha aHOJe NpH 3JIeKTPoJH3e HHUTpaTa cepebpa
Ha NJaTHHOBRIX 3JIEKTPOAAX OOGBSACHANOCH IOAXOJ0M
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K aHONy OTpPHLATEJbHO 3apsKEHHbIX HHTPaT-HOHOB, KO-
TOpble OTHAI0T CBOM 3JIEKTPOHLI H NpPEBpaulaloTCs B MO-
aekyanl NQOj;. HJanee NO; mnperepneBaer clefymooliee
nipeBpallleHHe:

4NO;+2H;0=4HNO3+ O..

OnpoBepriuTe HJIH JOKaXKHTe IPaBHJIBHOCTb JAaHHOTO
npejnooxenus. B o6cyXAeHHH HCNOJNb3yHTe 3HAHHSA
yUeHHH O CTPOGHHH BelLleCTBa, HampaBJeHHH XHMHYec-
KHMX peakuud H 06 HMX ckopocTH. IIpeiyoxuTe 3KcnepH-
MEHTBbI, ONpOBepraiolfe OIHCAaHHBIH MeXaHH3M H INOA-
TBepXKJaloliie NMpejjaraeMblii BAMH MeXaHH3M.

947. B Taba. 68 npuBeAeHBI pe3yJbTAThl H3YYEHHS
3aBHCHMOCTH CKOPOCTH DeaKLHH

SOgr+2Hgr=Sk+2H,0;

ot paBaenus SO, u H, BuiBeaute ypaBHeHHe 3aBHCH-
MOCTH CKOPOCTH OT [aBJICHHS pearHpyloliuX BeLUecTB.

Ta6auma 68
(npl;ls:g::g; ellz ;«'}l{‘;*:’“ueﬂ) CkopocTh BT) ;[eé;::{m MOMEHT
(TIPOH3BOJIBHEIE €/\HHHILE!)
SO, H,
202 49 35
50 201 36
199 98 71
101 198 72
200 199 145

948. B tab6a. 69 npuBefeHH TeMIepaTyphl IJaBJEeHHS

Ta6auuma 69
HurpoTonyosnst thy °C IlnorthocTh, r/cM®
o-HurpoTtonyoa — 3,17 1,162
m-Hurporoayon 16,1 1,157
n-Hurporoayoun 52 1,123
2,4- [THHHTPOTOMYOJ 70 1,521
2,4,6-TpHUHTPOTOIY O 81 1,6
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M IJIOTHOCTH Pa3JIMYHBIX HHTPOTOJYOJIOB. Kakue BBHIBOABE
MOXHO c(OpMYyJHPOBATh?

949. Yucras nukpuHoBas kucmaora (2, 4, 6-TpuHUTpO-
¢eHOJ) JleTOHHpPYeT, ecju ee Macca IpeBhHIlaeT 5 KI.
Hey:xenu Macca BellecTBa BJHMsieT Ha €ro XHMHYeCKHe
cBOHCTBA?

950. O6bsicHHTe, MOYEMy Takasi, Ka3ajochb OB, HpoC-
Tasl peakuus o6MeHa 3JeKTPOHAMH

Fe3+4-Fe2t—=Fe2+ - Fed+

KHHeTHYeCKH 3aTpyAHeHa? Kakum crnoco6oM MOXKHO yc-
KOPHTb INpollecc?

951. UHorma TO WM HWHOe 3HAayeHHE 3JEKTPOTHOTO
NoTeHIHaNa OOBACHAIOT PasjHyHO# CrMocOGHOCTbIO Me-
TannoB 06pa3oBbIBATL CBOGOAHBIE 3JEKTPOHH M IOCH-
JaTh HX B pactBop. IIpu sTom geM BhHImE 3Ta crnocob-
HOCTb, TeM OoJjiee OTpHIATeNeH 3JEKTPOAHBIN MOTEHIH-
an. CTaHmapTHHIH TMOTEHNMAsJ IHHKA OTpHUATeNeH, a
MeIH TOJIOXKHTEJEeH, TeM He MeHee Melb o6jagaeTr Jayd-
nieff 3JIeKTPONPOBOTHOCTBIO, YeM LHHK. Kak 3To 06bsc-
HHUTDH?

952. pH 2-102M pactsopa BeCl, cocraBaser 4,2.
BoiuucIHTe KOHCTAHTY AHCCOLHAIHH

BeOH+==Be?2+4-OH-.

953. Kax 6ymer usMensiTbes B3KOCTh Oi, Ny, NyOy,
NO, NO,, N;O, npH NOBHILIEHHH TEMIEPATYPHI?

954. DHTPONHH HEKOTOPHIX HOHOB HMEIOT OTPHLATENb-
HBI 3Hak. Kak BH cuuTaeTe, NIPH TOHHUIKEHHH TeMIepa-
TYpbl SHTPOIHMH 3THX HOHOB CTAHOBSTCH Bce 6ojiee OTPH-
1aTeJbHEIMH HJH Hao60poT?

955. Bs3KOCTb XHAKOCTH NPH IOBHIIEHHH TeMIlepa-
TYpHl YMeHbLIaeTcsl, a ra3a — mnoHHxkaercs. OOGbICHATE
NPHIHHHL.

956. ITpuBenuTe BCce H3BECTHbIE BaM OTJHUHS SAep-
HBIX PeakIHufi OT XHMHYECKHUX.

957. Kak H3MeHsieTcsl BSI3KOCTb Tra3a M KHIKOCTH
NPH MOBBLILIEHHH TEMIIEpaTypPHI?

958. Hailigure omubxy B CJAERYIOLIHX YMO3aKJIOUe-
HHUSIX: 3Heprusi ecTb (YHKUHS COCTOSIHHS; TENJOTa eCcThb
5Heprus; CJeJOBaTeNbHO, TEMJIOTa eCTb GYHKUHS COCTO-
SIHHS, HO TeMJOTa He fIBJseTCs (PYHKLUHEN COCTOSHHSA.
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959. IIpu 20° C pacrBopumocts Pb3(PO4), paBHa
1,38-105 r/100 mMa. DBbluHcaHTe pacTBOPHMOCTb B
0,001 M pacrBope NazPO,.

960. B ta6sa. 70 mpuBegeHHl 3HTAJbIHH HeHTpasH3a-
uuu 1 Mosib pa3nHYHBIX KHCJOT ¢ochopa B 3aBHCHMOCTH
OT KOJHYeCTBA NpHGABJEHHOrO CHJILHOTO OCHOBAHHS.
Kakne BbIBOAB! BB copMyaHpyete?

Ta6bnuuma 70
Tpu6arieno A H, gkan
Mostel NaOH
inlcn':)(-:-? HyPO, HsPO, H;PO, H,P,0,
0,5 — 7,69 — 7,44 — 7,33 —_
1 —15,10 —14,83 —14,83 —14,38
2 —15,27 —28,45 —27,08 —28,64
3 —28,94 —34,03 —
4 — —52,74
5 —35,28 —54,48

961. Honnoe npoussenenue Boawl npu 15, 20 u 25°C
paBHO  coorBercTBeHHO  0,45-1074, 0,68-10-1* u
1,01-10-!4, BpluHcaIHTEe H3MEHEeHHs H300apHOro IOTEH-
IlHaJia, SHTAJbIHH M SHTPONHH B HHTepBaJax TeMIepa-
typ 15+20 u 20+25°C. Kakue npoGieMbl BO3HHKAIOT
IPH H3yYeHHH NOJYYeHHBIX NAHHBIX?

962. B Tabsa. 71 coOpaHb TepMOZMHAMHYECKHE Xa-
pakTEepHCTHKH ¢OcPOPHOH KHCJIOTH H HOHOB, 06pasyio-
ILHXCS TIPH ee JHCCOLMALMH. BhluHCIHTE TepMOIHHAMH-
YeCKHEe XapaKTePHCTHKH IIPOLECCOB MOCJeN0BaTeNbHOM

Ta6anuma 71

A Hogs, obp A Syeg
Bemectso .
KKaJI/MOAb KJIK/Monb KaJ/Mosb- K Jx/monb-K

H,PO, —308,2 —1289,5 42,1 176,1
H,PO4~ —311,3 —1302,4 21,3 89,1
HPO2~ —310,4 —1298,7 — 8,6 —360,0

POs3- —306,9 —1284,1 —52,0 —217,6

H+ 0 0 0 0
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pucconranuu ¢gocdopHoii Kucaotel. Halinure n  ob6bsic-
HHTe npobJieMy.

963. OObscHHTe NPHUYHHY H3MEHEHHs  Xapakrepa
B3aHMOJEHCTBHSl WIGJOUHLIX MeTaJssioB ¢ BoxoH. Hame-
HeHHe 3HTAJbIIHH B PeakuMH C BOLOH, a TaKXKe BeJHYH-
HBl HEKOTOpBIX CBOHCTB METaJJ/OB AaHbl B Taba. 72.

Ta6numa 72
N AH®
Merann Baarﬁ:g;ggé?anﬂ peauuit ¢ pogol E°, B tlolll' d, r/cu®
¢ BogoH C
KKaJi /Monb | KJLX /Mob
Li noBosbuo | —53,2 | —222,6 | —3,03 | 181 | 0,53
CIIOKOHHO
Na suepruuno | —44,1 | —184,5 | —2,71 98 | 0,97
K MeTas —47,1 —197,1 { —2,93 63 | 0,86
BOCIIAMe-
HsIeTCs
Rb B3pwiBomo- | —44,9 | —187,9 [ —2,93 39 |1,53
JN00HO
Cs cuabHeiimuii | —45,3 | —189,5 | —2,91 28 | 1,87
- B3pHIB

964. Kakune BaM HYyKHBI JaHHbIE AJIs1 pacyeTa 3Hep-
ruil cBA3W MeX1y aTOMaMH yrJjepoja B CTPYKTypax aJ-
Masa u rpagura?

965. l3meHeHHst H300apHOrO NOTEHLHAJsja INPH JHC-
COLHAllMH BOJH, BBIUNCJCHHBIE MO 3HAYEHHSIM HOHHBIX
npousBeneHuit Boawl, npu 15 20 u 25°C pasubl + 18,92,
+19,01 u 419,10 kxan/moab. OO6BSCHUTE MPHUUYHHY MO-
BuireHuss AG® NpH NMOBBILIEHHH TEMIIEPaTypHL.

966. TepmonHHaMHYeCKHe XapaKTepHUCTHKH IIpolec-
COB CTyneHuaTod paucconuanuu (pocopHOH KHCJOTHI
nausl B Taba. 73. Hafizure npobGaeMbl 1 OGBSICHUTE HX.

Ta6auna 73

A H298 A‘.5‘298
Peakius
Kan/mone | Jx/Monb {Kan/monb K|JLx/Mons-K
H,PO,=H+*++H,PO,~ 3,1 --13,0 —20,8 —87,0
H,PO,~=H++HPO,2~ 40,9 + 3,8 | —29,9 | —125,1
HPO,2~=H++POs~ +3,5 +14,6 | —43,4 | —181,6
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967, duranbnuu nmepexoja 1 MoJab aTOMOB yraepopa
H3 CTPYKTYyp ajmasa 4 rpaura B COCTOSHHE Tra3000-
pa3HbIX H30JUPOBAHHEIX aTOMOB (HTAJbIIHSI aTOMH3a-
nuu) cocrasiasior 170,4 (713,0) u 170,9 xkaja/moub
(715,0 xOx/moab) coorBercTBeHHO. Kak H3 3THX [daH-
HBIX BBIUHCJIHMTb SHEPIHIO CBSI3H aTOMOB yrJjepojna B aJj-
Mase u rpadure? Kaxue cBeleHHss HEOOXOAHUMBI JIJIs OT-
BeTa Ha Bompoc? IIpoBenuTe BBIUMCJICHHS H OODBSICHHTE
HEOXHMJAaHHOCTb pe3yJsbTaTa.

968. B unrtepBanax temnepatyp 1520 u 20--25°C
H3MeHeHHe H300apHO-H30TEpMHUYECKOro MOTEeHIHaaa Iuc-
COILMAIIHH BOJEI 10 YpaBHEHHIO

HeO = H+p p+OH—pp

OTHCHIBAETCsl YpaBHEHHAMH (KaJi/MOJb):
AG®s3_903==13897+17,43 T,
AGPy93_295=13612+18,40 T.

Uemy paBHB HM3MEHEHHS SHTAJbNHH H SHTPONHUU IPH
JUCCOIMAlMN BOABI? B 4ueM COCTOMT HEOXKHJaHHOCTb OT-
Bera? OOGBSCHHTE HA OCHOBAHHH TEPMOJMHAMHYECKHX
JIaHHBIX NPOLECC NHUCCOLMANUH BOJALl Ha HOHBL.

969. IlpexckakuTe, KaK BJHSeT H3MeHEHHe TeMIle-
paType Ha paBHOBeCHe

Cr‘padbn'rz CanMaa AH= 500 KaJ.

Ilpenckaxute HaubGonee GMaronNpHUSITHHIE VCHOBHS IJIS
npespauieHus rpadura B anmas.
970. laBsenre napa Haj rpaduTOM

Crpa(bm‘ = Craa

cocrasasier 2,7-10-1T atm npu 2000 K, 3.71.10-8 atm —
npu 2400 K u 4,6-10-5 atm — mpu 3000 K. TIpennoxute
METO/l pacueTa 3HTAJBIHH aTOMH3alHUH rpadUTa H HEp-
THH CBSI3H B aJjmase u rpadure. Kakue cBemenus Heo6-
XOJIMMBI IS pacuera?

971. Tlpomecc nucconnauuu HochopHOil  KHCJIOTH

H3POupp=H*p.o +H:POs

xapakTepudyercsi AHC%g=-—3100 xan/Monp u ASC°s=
=-—20,8 xan/monb-K. M3menenus sHTanbnum u 3HTPO-
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MUY OTPHIIATENBHLI, XOTs, Ka3aJocb Obl, MpH AHCCOIHA-
IHI JJsT pasphiBa ¢Bsiscil TpeOyeTcs: 3HEprys, a ypeJH-
ycHHe YHcaa YacTHIL AOJKHO NMPHBECTH K yMEHbIIEHHIO
crencHy nopsifika. OO0bacHuUTE.

972. Ckoabko cBsizel B pacueTc Ha 1 aTrom yrJepo-
[a pa3pbiBaeTcsl MpPH IepeBOAE aTOMOB YrJjepoaa H3
CTPYKTYp aJjiMa3a W rpa@ura B COCTOSIHHE ra3000pasHBIX
N30JIHPOBAHHBIX aTOMOB?

973. Ecniu B paBHOBecHyl0 cHcTeMy (BOXHBIH pacrt-
Bop)

FeClgpp+3NH,CNSp_p==Fe (CNS) sp_p+3NH,Clpp

BBoauth NH,;CNS uau FeCl;, paBHoBecuec cMeniaercs
BIIpaBO M OKpacka pacTBOpa CTAaHOBHTCS 0oJiee TEMHO-
kpacHoi. Ecau ke BBomuth NH,Cl, pactBop G.JenHeer,
4TO IOBOPHT O CMelleHHH paBHOBecHs BJeBo. Hanumure
yPaBHEHHe DeaKUHH B HOHHOM BHJE H NONbITaiTech 06b-
SICHUTb NPHYHHBI H3MCHEHHS OKPAaCKH pacTBOpa NpH H3-
MEeHeHHH KOHILEHTpaluil coJeil.

974. B MoJjekyJax Kucjopoina H ¢Topa uHCJIO pas-
PBIXJISIOLINX 3JEKTPOHOB IPEBLIIIAET YHCJIO CBS3BIBAIO-
wux. ITpu orpuiBe OT MOJIEKYJbl Pa3pHIXJAIOLIETO 3JEKT-
pona cBsI3b MeEXKIYy aTOMaMH YNpoOuYHseTcs. DTo, Kasa-
Jioch OBbl, JOJIKHO CIOCOOCTBOBAaTb I€peXOLy MOJEKYJIBI

B JHEPTETHUECKH 6onee BHITOMHOE 3apsAKeHHoe CcOCTOs-
HHE:

02 = O2++ev
Fz =IF2++9.

[Touemy kuciopon u pTOp CyLIeCTBYIOT B BHAE MOJEKY.JI,
a He B BHJE HOHOB?

975. Vl3MeHeHUe SHTPOIHH TNMPH AHCCOIHAIMH BOXH
HoO=H+typ+OHpp AS®es=—17,4 xan/monn-K
HMeeT OTPHULATENbHBIH 3HAK, 4To OYyATO Obl TOBOPHT
O INOBHILUEHHH CTENeHH TopsiaKka B cucreMe. Kak 310

OOBSICHUTD?

976. O6bscHHTe NPHYHHY BHIOPAHHOrO PpaclojoKe-
HHS1 Pa3fiesIoB B 3TOM MOCOOHH.

977. Bl 3aKOHYMJIH H3yueHHe Kypca oOLIe# XHMHHU.
JaiiTe yeTKoe ompejeJieHHe HayKH XHMHH B0oOOIIe H 06-
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el XUMHH B uacTHOCTH. KakoBa(bl) 1esb(H) H3yUeHH3
oO11ell XUMUH?

978. ‘Bricka:kHTe Balle MHeHHe 06 OpPraHH3allHH H3Y-
yeHHs oOule#d xumuu. Kakoil mMaTepuas okasajcsi TPyA-
HBIM M HeHHTepecHbIM? UTO cjlefyeT H3BSTb M3 Kypca H
4TO CJeAyeT BBECTH HJIM H3yuuTb noapobHee? Kak, mo-
BallleMy MHEHHIO, CJelyeT H3MEeHHUTb JIeKI[HH, CEMHHapH,
OpPaKTHKYyM H JOMAIIHIO NOATOTOBKY, UTOOBI H3yUeHHE
Kypca obulefi XuMHH cTajo 6oaee 3¢¢ekTHBHBIM? Cro-
COGHBI JIX BBl HCIIOJb30BAThb 3HAHHUS M YMEHHS, NMOJYUeH-
Hble B Kypce XHMHH, IPH H3y4YeHHHM IUCLUMIJIMH IO Ba-
el OCHOBHOH CIELHaJIbHOCTH?
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1 =10 M3=10% cm®

1 xr=10%r
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1 OIx=107 spr=0,239 kanx
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YKA3ATEJIb THTIA 3ANAY

B ykasatene mnpHBeAeHBl TOJBKO TpHMepHl 3ajaay
Pa3JMYHBIX THIOB. ¥Ka3aTesJb He OXBaThIBaeT Bce 3aja-
uy HacTosllero mocobus, Bcex TeM Kypca «O6mias Xxu-
MHUSI» U PAa3JHYHBIX THIIOB 33ajay MmO crnocoby HpeabsiB-
JIeHHs1 HH(}OpMaluy, BbIABHraeMbIM Tpe6OBaHHSAM H Iy-
TAM pelIeHHs.

I. Tembl Kypca «OGmas xumMus»

Mouekyna u xumuyeckasi cBsisb: 26—86, 96—99, 101,
194, 334, 386—390, 412, 415, 417, 550, 820, 841, 842,
845, 872, 879, 881—836, 967.

Bogoponnas cBsase: 87—91, 826, 911, 916, 926, 928,
929, 948.

Meroq BaJseHTHHIX. cBa3eii: 110—143, 820, 826, 841,
879, 881, 883, 886, 964, 967.

Meton MoaekysspHbIX opOuraneil: 144—158.

KoMnaekcHble coenuHeHuss: 67, 68, 159—184, 312,
431, 499, 500, 502, 503, 506, 507, 509, 541, 566, 580,
607, 649, 6563—656, 659, 660, 692, 707, 708, 738, 745,
746, 750, 781, 810.

Bompocwl xuMnueckofi TepMomumHamuku: 185—210,
379, 522, 621, 645, 786, 868, 906, 961, 962, 965, 986.

PaBHoBecHe, cMellleHHe PaBHOBeCHsS, KOHCTaHTa paB-
woBecHsi: 105, 106, 125, 211—276, 306—333, 345, 346,
360—362, 373—379, 394, 401—406, 411, 492—510,
525—530, 535—542, 584, 608, 620, 621, 627, 635—638,
708, 786, 858, 868, 872, 917, 969, 970, 971.

Tepmoxumus: 277—305, 336—338, 344, 347—349,
764, 784, 843, 906, 911, 960, 967.

[IpaBumo ¢as: 268—272, 548, 549.

Cpezna BOIHBIX PacTBOPOB 3JEKTPOJNHTOB: 334—446,
952.

Kpunockomusi: 3556—358, 836, 870.

Bogopoausifi mokasatean: 350—355, 359, 362—370,
375, 376, 378, 380—385, 396, 426, 427, 439, 544, 952.

Teopusi cuIbHBIX 3JeKTposauToB: 354, 356, 357, 364—
368, 371—414, 437, 670—675, 720, 721, 828, 836, 870.

Iugpoans: 91—95, 320, 396—434, 438—446, 590,
709, 725, 869, 896.

Bydepuble pactBopei: 447—455.
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Peakuun amdorepHoro mnepexopma: 456—464.

OKHCJIHTENbHO-BOCCTAHOBHTENbHEIE DeaKLHH H NOTEH-
uuans: 333, 465—547, 662—669, 692, 716, 720, 721,
734, 738, 744, 749, 801, 825, 835, 888, 932, 950, 951.

[Tpoueccr pacTBopeHHsi H 00pa3OBaHHSI OCAAKOB:
163—165, 167—169, 292—294, 804, 867.

[TpousBenenue pacTBopuMmocTH: 597—675, 959.

3aBHCHMOCTb CKOPOCTH peakIHH OT KOHIEHTpalHH:
677—751, 947.

. Ilopsimok u MoJexkyaspHocTb: 685—693, 697—699,
702, 706, 709—712, 715—717, 720—723, 731, 735—738,
743, 744, 747, 751, 782, 788, 793, 796, 797, 811.

Mexanuam xumuueckoit peakuuu: 692, 701, 703, 705,
711, 718, 719, 734, 740—742, 747—749, 751, 787, 906,
932.

Karaaus: 747, 797, 801.

3aBHCHMOCTb CKODOCTH pPeakUHH OT TeMIepaTyphl:
752—811, 928.

ITepronnyeckoe H3MeHEHHe CBOMCTB 3/JIEMEHTOB M HX
coenunenuii: 812—901, 906, 937, 939, 940, 943.

I1. Tunbl 3a5ay Ha pa3BHTHE Pa3JHYHBIX BHAOB
3HAHHH M yMEHH#

CucreMHH# noaxoxn: 4, 196, 197, 902—910, 914, 926,
927.

Omnpenenenns, ¢opmynupoBku: 2, 6—21, 102, 111,
112, 120, 155, 157, 161, 167, 197, 198, 214, 262, 342,
343, 398—400, 412, 419, 432, 459, 489, 517, 597, 598,
606, 677, 679, 682, 689, 755, 918, 919.

Onﬂospemeﬂﬁoe HCIOJB30BaHHE 3HAHHH M3 PasJHy-
RHHIX ob6Jacreii: 906, 907, 915, 920, 933.

Hepeuennsie npoéneMm 931, 935, 936, 949.

Hanucanue anroputmosn: 20, 341, 399, 460, 461, 465,
477, 517, 600, 601, 815.

I'panuubl NIPHMEHHMOCTH 3aKOHOB H ¢opmya: 22, 30,
257, 268, 363, 372, 421, 422, 766.

Cucremarusanusa u kjaccuduranus: 23—25, 32, 159,
160, 167, 191, 339, 814, 912, 913, 927, 928, 940, 947.

Hcnonb3oBanue aHaJjoruil, nepeHoc 3Hauuii: 65, 69—
72, 81, 91, 102, 125, 351, 369, 418, 482, 560, 562, 563,
856, 941.

Hpencxasanue 98, 127, 130, 134, 138 824, 828, 829,
851, 864, 895, 901.
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BriBon dopmya: 422, 522, 535, 544, 757.

dopmynuposanue BuiBonos: 137, 146, 165, 191—193,
354, 371, 393, 615, 820, 836, 842.

[Touck npodaemnl: 146, 191, 391, 532, 615, 670, 817,
819, 827, 836, 842, 843, 865, 870, 911, 916, 917, 926, 927,
928, 961, 963, 966, 969, 974.

3agaun ¢ JguiiHe# uHbopmauumei: 915, 922, 923.

Mexnpenmernsle cBs3u: 794—796, 824, 844, 849,
887, 892, 931, 934, 935, 938, 942.

BuyrpunpeamverHele cBsisu: 167, 243, 386, 387—389,
550, 575, 576, 651, 652, 662, 670, 674, 675, 746, 749,
810, 844, 870, 906, 907, 908, 909, 920, 921.

TeMbl AHCKYCCHOHHBIX OOCyxmeHuit: 2, 17, 22, 26—
28, 125, 146, 156, 231, 238, 239, 287, 356, 389, 448, 471,
526—530, 532, 550, 599, 659, 675, 684, 685, 692, 752,
753, 761, 784, 836, 852, 865, 870, 904, 905, 906, 907,
909, 920, 921, 932, 935, 951, 961—963.

Temstl kypcoBeix pabor: 356, 357, 670, 786, 836, 858,
870, 871, 902, 903, 904, 907.

II1. Mpumepnl 3aau A JHATHOCTHKM HEKOTOPBIX BHIOB
3HaHNUH W yMeHH#H

MHorocToponnut noaxoa: 907.

Cucremnoe onucanue: 903, 905, 907, 910, 914.
CucremaTtuuHocTbh: 912, 913.

[Touck mpo6aemui: 911, 916, 917.

Opuenranusi B HHdopmanuu: 915.

Ilepenoc 3nauuii: 916.

Orxox ot ycraHoBku: 351, 369.
CoobpasutenbHocTb: 924, 925.
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Oaer Cepadumouy 3aiiues

TTO3HABATEJIbHBIE 3AIAYH
0 OBIIEN XWMHH

3apenywowas penaxkuueis H. M. 'raskosa
Penaxrop JI. H. JIyxkunoix
XynoxecrBeHHbl#t penakrop M. . Escraguesa
O6noxka xygoxuuka JI. A. babadxanana
Texuuueckut penakrop K. C. Yucrakosa
Koppektopn JI. ‘A. Aiidapbexosa, I. B. 3orosa

Tematnyeckuit naau 1982 r. Ne 140
HUB Ne 1384

Cpano B uaGop 20.08.8! ITopnucano k
reuatd 03.12.81 dopmar 84 108!/3, Bymara
thn. Ne 3. TapuuTypa auTepatypHas. Bricokas
neyatb. Yca. med. g 9,66 Vu.-msm. g 8,83
3ak. 208. Tupax 20000 3k3. lLlena 45 kom.
Usn. Ne 1790

Opnena «3nak IToueTa» H3naTenbCTBO
‘MOCKOBCKOTO YHHBEPCHTETA.
103009, Mocksa, ya. 'epuera, 5/7.
Tunorpadus oprena «3Hak Iloyera»
u3g-Ba MIV.

MockBa, JleHHHCKHE TOpHI



Ilena 45 Kkom.
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