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OBIIUE METOAUYECKHUE YKA3ZAHUA

Xumus ABJISECTCS HE TOJIBKO OOIIETEXHUYECKOH, HO U
oOmieoOpazoBarenbHOl  Haykol. [losromy wuHXkeHep 000 CHeuaibHOCTH
JOJDKEH 00J1aaTh TOCTATOYHBIMU 3HAHUSMH B 00JaCTH XUMUHU.

C ycnexamMyu XMMHUU U CMEXKHBIX C HEH HAyK CBS3aHO MOSBJICHUE HOBBIX
MCTOYHUKOB DJHEPIUM, CO3JaHHE CUHTETUYECKHUX MATEPHUANIOB, PACIIUPEHUE
CBIpbEBOM 0a3bl, pa3BUTUE TNHUIIEBOM NPOMBIILJICHHOCTA. 3HAHUE XUMHUHU
HEOOXOJIMMO HE€ TOJIBKO JUIsl TIOHMMAaHHUS OCHOB CO3/JAaHMSI HOBBIX MAaTEpHUATIOB U
TEXHOJIOTUYECKUX TPOLIECCOB, HO MW I COXPAaHEHUs 37O0pPOBbS  JIIOJIEH.
be30TBETCTBEHHOE OTHOLIEHWE K 3THM BOIIPOCAaM, OTCYTCTBHE DJIEMEHTAPHOU
«XUMHUYECKON KYJBTYPBD» YXK€ CErOJHs MaryOHO CKa3bIBACTCS Ha OKpYXKaroliei
CPENE U CTAaBUT YEJIOBEYECTBO HA KPal 3KOJIOTHYECKON MMPONACTH.

3HaHMEe Kypca XUMHUHU HEOOXOAUMO ¢ MJIs YCHEIIHOTO HW3YYECHHS
MOCJICYIONINX OOIIEHAYYHBIX W CHEIUANTBHBIX NUCHUILIMH. CTYACHTBI JOJKHBI
IIPOYHO YCBOWTb OCHOBHBIE 3aKOHBI U TEOPUM XHMHUU M OBJIAJIETh TEXHUKOU
XUMUYECKUX PACUYETOB; BBIPAOOTATh HABBIKM CAMOCTOSITEIBLHOTO BBIMOIHEHUS
XUMHUYECKUX IKCIIEPUMEHTOB M 0000IIEHUST HA0II01aeMBbIX (HDaKTOB.

OcHOBHOI1 BHJT Y4EOHBIX 3aHATUN CTYACHTOB-320YHUKOB— CAMOCTOSITEIIbHAS
pabora Hajg yueOHbIM MaTepuanoMm. I[lo Kypcy XuMHuM OHa claraercs Wu3
CIEYIOUIMX DSJIEMEHTOB: H3yYE€HHE Marepuana Mo Yy4YeOHMKaM U y4eOHbIM
NOCOOUsIM; BBIMOJHEHUE KOHTPOJBHBIX 3aJaHUI; BBINOJHEHUE JIaOOPATOPHOIO
MPAKTUKyMa; WHIWBUAYAJIbHBIE KOHCYJbTAIIMW; TIOCCIICHUE JICKLHUM; caaya
DK3aMEHa 10 BCEMY KypCYy.

PaGora ¢ kHuroi. M3yuarb Kypc pPEKOMEHAYETCS II0 TeMaM,
MIPEABAPUTEIBHO 03HAKOMUBIIUCH C COIEPKAHUEM KaXKAOW U3 HUX IO IIPOrpaMMe.
(Pacnonoxkenne  Marepualia Kypca B IporpaMMe HE BCErja COBIAJaeT C
pacrnoyio)keHHueM ero B ydeOHuKke.) M3ydas kypc, MOIb3yWTeCh W TPEAMETHBIM
ykazarejneM B KOHLE KHuru. I[Ipu mnepBom UTeHuMM HE 3a€pKUBAWTECh Ha
MAaTEMATUYECKUX BBIBOAAX, COCTABIICHUM YPAaBHEHUM pEAKIMW; CTAPAUTECH
MOJIYYHTh 00Ilee MpeCcTaBlIeHNne 00 M3JIaraeMbIX BOMPOCAX, a TAKXKE OTMEUalTe
TPYAHBIE WJIA HESICHBIE MECTa. BHUMAaTeNbHO MPOYHUTANTE TEKCT, HANEYATAHHBIN
ocoObIM 1mpudTom. [Ipu MOBTOPHOM M3yYEHUHU TEMBI YCBOWTE BCE TEOPETUUECKUE



MOJIOKEHUSI, MAaTEMAaTUYECKUE 3aBUCUMOCTH M MX BBIBOJIbI, @ TAK)KE MPHUHIIUIIBI
COCTABJICHMSI ypaBHEHUW peakiui. BHukaiite B CyHIHOCTb TOTO WM HWHOTO
BOIIPOCA, @ HE MBITAUTECh 3allOMHUTH OTAENbHBbIC (PaKThl U siBJeHUd. M3yueHue
J1000T0 BOMpPOCa HAa YPOBHE CYIIHOCTH, a HE HAa YPOBHE OTJIEIbHBIX SIBICHUN
CIIOCOOCTBYET OoJiee TIyOOKOMY M TPOYHOMY YCBOEHHIO MaTepuana. UToOwl
Jdyd4llle 3alOMHUTb M YCBOUTH M3y4aeMbId MaTepHall, HaJo 00sA3aTeIbHO HMEThH
pabouyio TeTpajgb M 3aHOCUTh B Hee (OPMYIHUPOBKHA 3aKOHOB U OCHOBHBIX
MOHATUN XWMHH, HOBBIE HE3HAKOMBbIC TEPMHUHBI W Ha3BaHUs, (QOPMYyNIBI U
ypaBHEHUS PEaKIIMii, MaTEMAaTHICCKHE 3aBUCUMOCTH U MX BBIBOJGI U T. 1. Bo Bcex
cllydasix, KOTJa MaTepuaj MOJAAaeTCi CHUCTEMaTH3allud, COCTaBJsiTe Tpadukw,
CXEMbl, nauarpaMmmbl, TaOmuubl. OHHM OYeHb OOJEr4aroT 3alMOMUHAHHE U
YMEHBIIAIOT 00bEM KOHCIIEKTUPYyEeMoro marepuana. [loka ToT uiu uHo# paszzien He
YCBOEH, MEPEXOJIUTh K N3yUYCHHUIO HOBBIX Pa3fiesioB He cieayeT. Kpatkuit KoHCneKT
Kypca OyJeT MoJe3eH IMpu TOBTOPEHWH MaTepuaia B MEpHUO]] MOJATOTOBKH K
sK3ameny. M3ydeHune kypca JOIKHO 003aTEIbHO COMTPOBOKIATHCS BHIMOTHEHUEM
YOPAKHEHUH M pElIeHHeM 3ajad (CM. CIMCOK PEKOMEHJIOBAHHOW JIUTEpaTyphl).
Pemenue 3aa4  — OJWMH U3 Jy4YIIUX METOJOB MPOYHOTIO YCBOCHHUS, ITPOBEPKHU U
3aKperICHUs] TEOPETUUECKOT0 MaTepurara.

Koutpoabnbie 3aganusi. B mporecce m3ydeHHs Kypca XUMHU CTYIACHT
JOJDKEH BBITIOJIHATH JBE KOHTPOJIbHBIE paOOThl. K BBIMOTHEHHIO KOHTPOJBHOMN
paboThl MOXXHO MPHUCTYMUTH TOJBKO TOTAA, KOTJa OyAeT M3ydeHa OmpeeieHHas
4acTh Kypca W TIIATEIHHO Pa300paHbl PEIICHHUsS MPUMEPOB, MPUBEACHHBIX MEPE
3aJja4aMH K COOTBETCTBYIOIINM TeMaM KOHTPOJIbHBIX 3a/IaHUH.

Pemenve 3agad W OTBETHI HA TEOPETHUYECKHE BOIPOCHI JIOJDKHBI OBITH
KOpPOTKO, HO YE€TKO OOOCHOBAHBI, 3a HCKJIIOYEHHUEM TeX CIIy4aeB, KOTJa IO
CYIIIECTBY BOMpPOCA Takas MOTHBHUPOBKA HE TpeOyeTcs, HanmpuMep, KOTja HY>KHO
COCTaBHUThH JICKTPOHHYIO (OpMYITy, HAIIMCATh YpaBHEHUE PEAKIUU U T. II.

[Ipu pemenun 3amady  HYXHO TPUBOAWTH BECh XOJA pEHICHUS W
MaTeMaTU4YeCcKue MpeoOpa3oBaHuUs.

Kaxxnas xonTposibHas paboTa JOJDKHA OBITH aKKypaTHO OGOpMIICHA; IS
3aMEYaHUil pEeleH3eHTa HaJ0 OCTAaBJSATh IIMPOKHE TIOJISL; MHCATh YETKO M SICHO;
HOMEpA W YCIIOBHUS 3a/1ad NEPENHUChIBaTh B TOM TOPSIKE, B KAKOM OHU yKa3aHbI B
3amaHnnd. PaboThl JOJDKHBI OBITH JaTHPOBAHBI, TIOJAMWCAHBI CTYJACHTOM U
MIPE/ICTABIICHBI B MHCTUTYT HA PEIIEH3UPOBAHNUE.

Ecnu xoHTponbHas paboTa HE 3a4TeHa, €€ HY)KHO BBHITIOJTHUTH BTOPOH pa3 B
COOTBETCTBHMHM C YKa3aHUSMHU PEIEH3CHTa W BBICIaTh HAa IOBTOPHOE
pelIeH3MpOBaHUE BMECTE€ C HE 3auTeHHOW paboroi. HcmpapneHus ciemyer
BBHITIOJIHATh B KOHIIE TETPaJd, a HE B PELECH3UPOBAHHOM TekcTe. KoHTpoibHas
paboTra, BBIIOJTHEHHass HE TIO0 CBOEMY BapHWaHTy, TMpenojaBaTejeM He
PEIEH3UPYETCS M HE 3aUUTHIBACTCA.

JlabopaTopHuble 3anHsiTusl. [ ray0oKOro M3ydeHHs] XMMHUHU Kak HayKH,
OCHOBAHHOW Ha YKCIEPUMEHTE, HEOOXOIUMO BBIMOIHUTHL JabopaTOpHBbIE paOOTHI.
CTyaeHTBI BBITIOJHSIOT UX B MEPUOJT TA00PATOPHO-IK3aMEHAITMOHHON CECCHUMU.



Koncyabranuu. Eciiv y cTy/ieHTa BO3HUKAIOT 3aTPYIHEHUS] IPU U3YUYECHUU
Kypca, ciaeayeT oopamiaThCs 3a KOHCYJIbTAIlMeH B MHCTUTYT K MPEIoaBaTellio, pe-
IEH3UPYIOIIEMY KOHTPOJIbHBIE paboThl. KoHCymbTamumu MOXHO TMOJYyYUTH IO
BOIIPOCaM OPTaHHU3alMK CaMOCTOSITEILHON PabOTHI U 110 APYTUM OPTraHU3aIMOHHO-
METOJIMYECKUM BOIPOCaM.

Jlekuuu. B mnomomp CTyJeHTaM YHWTAKOTCSA JIEKIUU [0 BaKHEHUIIUM
pasnmenam Kypca. JIeKIuu 4uTaroTCs B MEPHOJ] YCTAaHOBOYHOW M J1abopaTOpHO-
AK3aMEHAIIMOHHOM CECCHUH.

JIk3ameH. K ciade 3x3amMeHa JI0MyCKAOTCS CTYA€HThI, KOTOPHIE BHIMOJHUIIN
KOHTPOJIbHBIC 3aJJaHuUs U JTA0OPATOPHBINA MPAKTUKYM.

IHPOI'PAMMA

Conepxanue Kypca U 00beM TpeOOBaHUM, MPEABIBISEMbIX CTYACHTY IPH
caade SK3aMEHa, OMPEIENAeT IporpaMMa o XUMUU I HHKEHEPHO-TEXHUYECKHUX
(HEXUMHMYECKHX) CIIEIUATLHOCTEH BHICIINX YUCOHBIX 3aBEJICHUM.

BBEJAEHHUE

XuMUs Kak pas3iell eCTCCTBO3HAHMS — HaykKa O BEIIECTBAX M HX
npeBpanicHusX. [IoHATHE 0 MaTepuu W BEIIECTBE. 3HAYCHUE XUMHUHU B M3yYCHHU
IPUPOJIBI W  PA3BUTUM  TEXHHUKH. Pa3BUTHE XUMUU M XUMHYECKOU
IPOMBINIICHHOCTH B Poccnu. Crierpdudeckast pojib XUMHH B TEXHOJOTHYCCKUX U
DKOHOMHYECKHUX  BOMpPOCAX OTpPAcid  HAPOJHOTO  XO3siicTBa.  OCHOBHBIC
XUMHUYCCKHE TIOHSITHS W 3aKOHBI B CBETC COBPEMEHHOH MaTepUAMCTHYCCKON
bunocodun.

I. CTPOEHME BEIIECTBA

[. CrpoeHne aToMOB M CHUCTEMAaTHKAa XMUMHYECKHX 3IEMEHTOB. OCHOBHBIE
CBEIEHUS O CTPOECHMM AaTOMOB. ATOMHBIE s1pa, HX cocTaB. M30TOmbLI.
DJNEeKTpOHHBbIE O0OJOYKM aTOMOB. XapaKTEpPUCTUKA IMOBEAEHHUS JJIEKTPOHOB B
atomax. KBantoBble uwncna; npuHuun [laymu. Tumbel opOuTasnied W MHOPSAIOK
3a0JIHEHUS DJIIEKTPOHHBIX YPOBHEN.

2. Tlepmommueckas cucrema snemeHToB JI. M. MenneneeBa. [[nanextu-
YECKMM XapaKTep MEPUOAUYECKOrO 3aKoHA. [leproamyeckoe M3MEHEHHE CBOMCTB
XUMHUYECKUX DJIIEMEHTOB. OHEPIHsl HWOHU3AIMM U CPOACTBO K JJIEKTPOHY.
DJIEKTPOOTPULIATENILHOCTD 3JIEMEHTOB. Paquychl aTOMOB M MOHOB. MeTaruinueckue
Y HEMETAJUINYECKUE CBOKCTBA JIEMEHTOB U JJIEMEHTAPHBIX BELIECTB.

3. Xumuueckas CBsI3b. XHMMHMUYECKas CBSI3b M BaJCHTHOCTh JJIEMEHTOB.

Metonbl BaJEHTHBIX CBA3CHA UM MOJEKYJSPHBIX opOuTae. OcHOBHEIE
BHUIbI XUMHYECKOU CBs3U. [10JIIpHOCTD CBSA3W. DHEPrus, JJIMHA U HAIIPABJICHHOCTh
CBSI3U. Ctpoenue MPOCTEUIINX MOJIEKYIL. [lonsatue 0 METOJ1aX

HCCJICTOBAHUA CTPOCHUA MOJICKYIJI.



Oxucnenue u BoccraHoBieHHe. [loHSATHE O CTENeHH  OKHCIICHUSA
AJIEMEHTOB B COEAMHEHUsAX. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH.
OKuCIUTENbHBIE M BOCCTAHOBUTEIbHBIE CBOWCTBA AIIEMEHTApHBIX BELIECTB U
XUMUYECKUX COCTUHEHHH.

4. Tumel B3auMmojaeicTBuA MoJeKyld. KOHIEHCHUPOBAaHHOE COCTOSHUE
BemiectBa. CoeMHEHHE OIHOPOIHBIX MOJeKyd. KoHaeHcanus mapoB; >KHIKOE
COCTOSIHHE;, MEXMOJEKysipHble cBs3u. [lomumepusanus. BogoponHas cCBS3b.
CoenuHenue pa3HOPOAHBIX MoJiekyn. KommiekcooOpa3oBanue. Xumuueckas
CBSI3b B KOMITJIEKCHBIX COETUHEHHSIX (JIOHOPHO-AKIIETITOPHAS CBA3b).

5. Ctpoenne kpuctaiuioB. lIpeactaBienue 00 sleMEHTaxX CHUMMETPUU U
KJIaccupuKanuu Kpuctaumyeckux Gopm. ComocTaBieHue CTPYKTYp B KpUCTasie
U B ra3oBoi ¢aze. Tumbl KpHucTamuueckux pemierok. lloHsTue o meromax
UCCIJIEIOBaHMSI CTPOCHUSI KpUCTaLuIOB. PeanbHble KpucTaiiabl. CBOWCTBA BEILIECTB B
Pa3IMYHBIX COCTOSHUAX. 3aBUCUMOCTh (PU3MUECKUX CBOMCTB OT BUAA XUMUYECKOU
CBSI3M MEXAYy 4acTulaMu B KpucTauiaX. OCOOEHHOCTH XHMHUYECKUX CBOMCTB
MOBEPXHOCTHU TBEPJBIX TEII.

II. OBIUE 3AKOHOMEPHOCTHU XUMHNYECKUX TPOLHECCOB

1. DmnHepretmka XUMHUYECKHMX IpolueccoB. @Dusnmyeckas CyIIHOCTh
HEpPreTnYeckux A(PPEeKToB XUMHUYECKHX peakiuil. BHyTpeHHssT B3Heprus u
SHTANBNUSA. TEePMOXMMUYECKHE 3aKOHBl. DHTAJIBIHS OOpa30BaHUS XUMHUYECKHX
COoeIMHEHUN. DHepretndeckue 3Ppdektsl npu (a3oBeix nepexoaax. M3menenue
SHTANBINM B PA3IMYHBIX Mpolieccax. TepMOXUMUYECKHUE PACUETHI.

2. Xummudeckoe cpoactBo. [lonstue o6 surponuu. M3meHeHue sHTpONUU
npyu  XUMHUYECKHMX Tiporeccax u  as3oBbIX Tmepexonax. OJHeprus [ubOca
U ee MW3MEHEHHEe MpPU XUMHUYECKUX Tmporeccax. DHeprus [nb6ca obpazoBaHus
XUMHUYECKUX COeIMHEHNI. HanmpaBieHHOCTh XUMUYECKHUX ITPOLIECCOB.

3. Xumuueckas KUHETMKa M paBHOBECHE B TOMOI€HHBIX CHCTEMaXx.
['oMorenHsle W rereporeHHble cHcTeMbl. CKOpPOCTbh TOMOTEHHBIX pPEaKLUM.
3aBUCUMOCTh CKOPOCTHM PEAKLUMU OT KOHLEHTPALUU PEArupyrollux BELIECTB.
3aKoH AENCTBUS Macc; KOHCTaHTa CKOPOCTHU PEAKIMH. 3aBUCUMOCTh CKOPOCTH
TOMOT'€HHBIX PEAKLM OT TeMIepaTypbl. XHUMHYECKOE PABHOBECUE B TOMOI€HHBIX
cucremax. KoHcranta paBHOBecus. Llemnbpie peakiuu. ['OMOTeHHBINM KaTanus.
[TonsiTue o PoToXUMHUM U PAAUAIMIOHHON XUMUHU.

4. Xumuyeckas KUHETHKA U PaBHOBECUE B T€TEPOTCHHBIX CHCTEMaX.

5. ®a3oBbie nepexoapl U paBHOBecHs. CKOPOCTh TOMOT€HHBIX XMMHYECKUX
peakuuii. XUMHUYECKHE pPAaBHOBECHS B T'OMOIEHHBIX cHucTemax. OCHOBHbIE
(dakTopbl, OINpenessIoNIMe HamnpaBiICHUE TEUEHUS pEeakuil U COCTOSHHUE
paBHOBecus. [Ipunnun Jle [larense.

II. OBIIAA XAPAKTEPUCTUKA XUMHNYECKHUX 3JIEMEHTOB
N X COEAMHEHUU



1. CoiicTBa XMMHYECKHX 3JIEMEHTOB M IIPOCTBIX BEIIECTB. XHWMHUYECKHE
3JIEMEHThl B IepuoAguueckod cucreme. Krnaccudukanus >I€MEHTOB IO
xuMHuueckoil npupoae. Knaccuduxanus BemecTB. AJUIOTPONUS; MOIUMOPPU3M.
@dusnyeckre CBOWCTBA IMPOCTHIX BEIIECTB. XHMHYECKHE CBOMCTBA IIPOCTHIX
BelecTB. [lepnonnueckoe n3MeHEHHE CBOMCTB MPOCTHIX BEIIECTB.

2. IlpocTbie coenMHEHUs XUMHUECKUX AJIeMEeHTOB. OO0muit 00630p MpOCTHIX
COCIMHEHUN DJIEMEHTOB M XapakTep XUMHUYECKOW CBA3M B HuX. [Ipocteie
COEJIMHEHHS BOAOPOJA; IMPOCTbIE KHUCIOTHL, TUApUAbl. CoearMHEHUs TajloreHOB.
CoeauHeHust KUCIOPOaa; OKCUABI U THAPOKCUABL. Cynb(uibl, HUTPUIbL, KAPOUIBIL.

3. Kowmmnekcusie coenunenus. CTpyKTypa KOMIUIEKCHBIX COEIMHEHUH.
ATOMBI M HMOHBI Kak KOMIUIEKcOOOpa3oBarenu. Pa3inyHble TUIBI JUTAaHIOB B
KOMIUIEKCHBIX COCIMHEHUSX. CoenuHeHus KOMIUIEKCHBIX AQHUOHOB.
CoeanHeHns: KOMIUIEKCHBIX KATHOHOB U HEUTPAJIbHbIE KOMIUIEKCHI. Y CTOWYNBOCTD
KOMIUIEKCHBIX COCIMHEHUMN.

4. Oprannyeckue coeauHeHus. CTpoeHME U CBOMCTBA OpraHMYECKHX
coenuHeHud. Ilpupora XUMHUYECKOW CBs3M B OPraHUYECKUX COCIUHEHUSX.
N3omepust U CTpOEHUE MOJIEKYJ] OpraHMYecKUxX coenrHeHud. Crnenuduueckue
O0COOEHHOCTH OPraHUYECKHX COETMHEHHM.

5. Knaccugukanus oprannyeckux coequHeHui. OyHKINOHATbHBIE TPYIIIIHI.
YrneBogopoasl W TrajoreHONpou3BOAHbIE. Kwuciopon- u  a3zoTcoaeprkamne
OpraHnyeckue coenuHeHus. KpemHuii- M MeTaulOpraHnyecKHe COECIHHEHUS.
[IpoayKThl MPOMBIILICHHON OPTraHUYECKON XUMHUH.

IV. PACTBOPBI M JAPYI'ME JIMCIIEPCHBIE CHCTEMBDIL
QJIEKTPOXUMHNYECKHUE MPOLHECCHI

1. OcHOBHBIE XapaKTEPUCTUKU PACTBOPOB M JIPYTMX JIHUCIIEPCHBIX CHUCTEM.
OO1ue MoHATHS O pacTBOpax M ApPYruX AUCIEpPCHBIX cuctemax. Knaccuduxarms
nucrnepcHelx cucteM. CrnocoObl BBIpaKEHHST COCTaBa pacTBOPOB M JIPYIHX
JMCIIEPCHBIX CUCTEM. PacTBOPHMOCTS.

2. TepmoguHamuKa pacTBOPEHUS U CBOWCTBA WMCTUHHBIX PAacTBOPOB.
W3MeHeHne SHTaNbIMM U SHTPOIUU MPU pacTBOpeHHH. [[IOTHOCTH M JaBieHUE
napoB  pactBopoB.  (Da3oBble  MNpEBpallleHWs B  pacTBOpax.  3aKOHBI
Payns. Ocmotuueckoe nasinenue. 3akoH Baut-I'odpda. OOmume Bompocs
(bU3UKO-XMMHUYECKOTo aHanu3a. /luarpaMMbl cOCTaB — CBOMCTBA.

3. Boasble pacTBOphl  37eKTpOIUTOB. (OCOOEHHOCTHM  BOJABI  Kak
pPacTBOPUTENS. DIEKTPOJUTHYECKAs AUCCOLMALMS, €€ NpUYMHbl. OTKIIOHEHUE OT
3akoHOB Payns u Bant-T'odda ns pacTBOpoB 31€KTPOIUTOB. X0 JUCCOIHAIINH B
3aBUCUMOCTH OT XapaKTepa XHUMHUYECKHX CBS3€H B MOJIEKYJaX 3JEKTPOJUTOB; JABa
BHJIA JIEKTPONUTOB. CBOMCTBA PaCTBOPOB AIEKTPOJIUTOB. CTENEHDb TUCCOLUALUY.
CunbHble u cnalble anekTponuTel. KoHcTanTa aumcconmanuu — ciadbix
IIEKTPOIUTOB. CocrosiHuE CHUJIBHBIX 3JIEKTPOJIMTOB B pacTBOpax. VoHHBIE



peaklMy W paBHOBECUS. OJEKTPOJUTUYECKas aAuccouuanus Bojabl. HoHHOe
npousBefeHue BoJbl. Bomopoanwiii mnoxkasarens. [lonstue 00 uHIMKaTOpax.
CwMmellieHre PaBHOBECUM B BOJIHBIX PAcTBOpPAx S3JEKTPOJIUTOB. ['MIAPOIU3 COJIEH.
Teopus KUCIOT U OCHOBaHUM. AMQOJIUTHI.

4. Tsepaple pacTBOPHI. OOpazoBaHue TBEPABIX pPacTBOPOB. Buwbl
TBEPbIX pacTBOPOB. CBOKCTBA Pa3IUYHBIX TBEPABIX PACTBOPOB.

5. 'ereporeHHble AUCIEPCHBIE CUCTEMbl. ATperaTUBHAasE U KHUHETUYECKas

YCTOMYMBOCTh  TE€TEPOr€HHBIX  JAUCIEPCHBIX  CHUCTEM. ObpazoBanue
TeTEPOreHHBIX UCIEPCHBIX cUcTeM. ['pybonaucriepcHble CUCTEMBI — CYCIIEH3HH,
OMYJIbCHUHU. CtpykTypa U  3JIEKTPUYECKHI 3apsii  KOJUIOWIHBIX

gactul. CBoiicTBa JHO(MOOHBIX U JHMOGUIBHBIX KOJIOUAHBIX cucteMm. Ce-
JUMEHTaIMs U Koaryisinus. O0pa3oBaHue U CBOMCTBA T'eJIEH.

6. DnexTpoaHble MOTEHLMAIbBl U AJIEKTPOJBUXKYIIUE CUIbL. ['eTeporeHHbie
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHbIE ~ peakuuu. [loHstTne 00  3IEKTPOIHBIX
NOTEHINAIAX. ["anpBaHMUYECKHE AJIEMEHTBI. Crpoenue JBOMHOTO
IIEKTPUYECKOTO CJIOSI Ha TPAHULIE AIEKTPOJ — PACTBOP.

/. ConpBaranusi 1 MEXaHW3M BO3HUKHOBEHUS DJIEKTPOJHBIX MOTEHIIMAJIOB.
3aBUCUMOCTb  3JIEKTPOJIHBIX TMOTEHLIHAJIOB OT HPUPOABI  JJIEKTPOAOB U
pactBopuTenen. MsMepenne 3MeKTpOAHBIX MOTECHIUAIOB. BOOOPOIHBIN 3JIEKTPO.
Pan cTtanaapTHBIX 3IEKTPOJIHBIX MOTEHIHANIOB. KOHIEHTpaMOHHBIE 3JEMEHTHI.
TomIMBHBIE ATIEMEHTBHI.

8. Dmextponu3. CymnrHOCTh 3JeKTposm3a. [locmenoBaTenbHOCTD pa3psaKu
MOHOB. AHOJHOE OKHCJIEHUE M KaTOJHOE BOCCTaHOBJIEHUE. BTOpUUHBIE MpoIecchl
P 3JIEKTpoJin3e. SIBIeHHE MepeHanpsHKeHUs. DIEKTPOIU3 ¢ HEPACTBOPUMBIM U

pacTBOpUMBIM aHojaMu. [IpuMeHeHue »3IeKTpoIH3a TUISt POBEJCHUS
IIPOLIECCOB OKHUCIICHUS u BOCCTAHOBJICHMUSI.
3akonbl @apazges. Bsixog mno TOKy. DJNIEKTPOIUTUYECKOE TMOJyYeHUE U

papUHUPOBAHUE METAJUIOB. JEKTPOIM3 paciuiaBoB. OCHOBBI TajbBaHUYECKUX
METO/IOB HAHECEHUSI METAINTUYECKUX TTOKPBITUN. AKKYMYJISITOPHI.

9. Kopposus wmeramioB. OcHOBHBbIE BUIbI Kopposuu. Kiaccudukanus
KOPPO3UOHHBIX IMPOLECCOB. DIJIEKTPOXUMHUYECKasT KOPPO3Usl METaioB. MeTosbl
3aITUTHI METaJJIOB oT KOPpO3UH. Bomnpocst IKOHOMUKH,
CBSI3aHHBIEC C KOPPO3HUEU METAIIIOB.

V. CHEIIUAJIBHBIE BOITPOCHI XUMHUHN
11 MHIKEeHEePOB-MeXaHUKOB

1. CgoiicTBa MeTaioB W cIulaBoB. DU3NYECKHE CBOWCTBA METAILIOB.
XUMHYECKHE CBOWCTBA METAUIOB, MX BOCCTAHOBUTEIBbHAS CIIOCOOHOCTB.
B3aumopnencTBust  pasnuMyHbIX  METAIOB.  (DU3MKO-XUMHUYECKHM  aHAIU3
METAUIMYECKUX  CIUIaBOB. HTEepMeTaUNIMYECKUE COCIMHEHUSI U  TBEPAbIC
pacTBOpbl MeTaIOB. M CMOMb30BaHUE METAJUIMYECKUX CIUIABOB W MOKPBITUH B
TEXHUKE.



2. llonmyyenue wmetamioB. Pacnpoctpanenue u  GOpPMBI  HAXOXKJICHHS
METAJUIMYECKUX JJEMEHTOB B IMpupoje. IM3BiaeueHne MeTauioB U3 pyA.
OCHOBHBIE METOJbI BOCCTAHOBJICHHS  METAJLIOB. [TonydyeHue 4YUCTBIX U
CBEPXUUCTBIX METAJIOB. DnekTpoauThuueckoe paduHupoBaHue. 30HHAS
1J1aBKka. Bompockl 5KOHOMUKH, CBSI3aHHBIE C TTOJTYYEHUEM METAILIOB.

3. Jlerkne KOHCTPYKITMOHHBIC MeTaUIbl. [Ipobiaema Jerknx MeTauTMIeCKuX
MaTepuaioB. Marauii, OepuuIii, amroMuanid, TUTaH. OCOOCHHOCTH WX CBOWCTB,
HaxO0XXJICHUE B MPUPOJIC, BbIJEICHUE B CBOOOJHOM BHJI€ U B BUJEC COCAUHCHUA.
Hcnoabp3oBaHue Maraus, oepuuus, aJIIOMMHHUS,
TUTaHa B TEXHUKE. BONpOCHl 53KOHOMHKH, CBSI3aHHBIE C BBIJACICHUEM W
MIPUMEHCHUEM JIETKUX METAJLIOB.

4, Tsokenple KOHCTPYKIIMOHHBIE MeTajuibl. BaHamuii, Xpom, MapraHeil.
OcoOennoctu UX CBOMCTB M CBONMCTB HX COCIUHCHHH. Haxoxxnenue B
MIPUPOJIC, BhIJCICHHE B CBOOOIHOM BHJIE M B BHJIC COSAMHEHUM, NCIIOIb30BaHUE B
TEXHHUKE. Keneso, KOOAQJIbT, HUKEJIb, MEb. OcobeHHOCTH 104
CBOMCTB; OKHCJIMTEILHO-BOCCTAHOBUTEBHBIC CBOWCTBA COCAWHEHUN METaJJIOB.
Haxoxaenue B Tpupoje, BbIACICHHE B CBOOOJHOM BHJE W HCIOJB30BAaHHE B
TEXHHUKE. Bormpocsl SKOHOMUKH, CBSI3aHHbBIC C BBIACIICHUEM
u npuMmeHeHueM. [luHk, rammui, ojoBo, cBuUHEN. OCOOEHHOCTH HX CBOWCTB,
HaxO0XXJICHUE B TMPUPOJE, BBIJICTICHUE B CBOOOJHOM BHUJE U HCIOJIH30BAaHUEC B
TEXHHUKE.

5. HHcTtpymeHTanbHble W aOpa3vBHBIE MaTEPUAIIBI. bop; O6opuabl.
Yrnepon u ero amwioTpomnHbie (GopMbl - anMmas, Tpadwur. KapOunpl, wnx
Kiaccudukanuys;, KapOuIpl KalblMs, TUTaHA, BoJb(Ppama, sxeinesa, KoOAlbTa,
KPEMHUSI.

6. IlomynmpoBogHuKOBbIE Martepuaibl. KpemHuil, repmaHuii, cypbma HX
CBOMCTBA U coeiuHeHusA. [lonmyueHne v UCIoJIb30BaHUE KPEMHHUS U T€PMAHMUS,

7. Tlomumepnbsie wmatepuasbl. [loHsiTHE 00 OpraHUYecKHX MOJUMEpax.
Metonpl cuHTE3a OpraHuueckux moJuMepoB. (OCOOEHHOCTH BHYTPEHHETO
CTpoeHus H (U3UKO-XUMHUUYECKHE CBONCTBA MOJIMMEPOB. KOHCTpyKIIMOHHBIE
nuactuyeckue waccel. [lonuMmepHble TOKpbITUS W Kieu. Heopranudeckue
MOJIUMEPHI.

BuuManuio ctyaeHTOB. MeXayHapoJHas CUCTeMa €IWHUIl U3MEPEHUs
(CH) cocTouT U3 1IECTH OCHOBHBIX €IUHUI: METP (M) — JUIMHA, KUJIOTpaMM (KT') —
Macca, cekyHaa (c) — Bpemsa, amnep (A) — cuna Toka, kenbBuH (K) —
TepMOJMHAMHUYECKas TeMIlepaTypa, kanaena (k) — cuia ceeta. XIV I'enepanbHast
KoH(pepeHusa mo Mmepam U Becam (1971 r.) yTBepauia eAWHUIY KOJIMYECTBA
BEILIECTBA MOJIb (MOJIb) B KQUECTBE CEJIbMOM OCHOBHOM e€ANMHUIIBI MexXTyHapOoTHOM
cucteMmbl: «MOJb paBeH KOJIMYECTBY BEILIECTBA CHUCTEMbI, COAEPKAIIEl CTOJBKO
*e (HOPMYIBHBIX €IMHUII, CKOJBKO COJEPKHUTCS aTOMOB B yriepoje-12 maccoi
0,012 xr. Ilpm npumeneHun wmoJss (HOPMYIbHBIE EIWHHIIBI JOJDKHBI OBITh
cnenuUIUPOBaHBl U MOTYT OBITH aTOMaMH, MOJICKYJIAaMU, HOHAMH, SJICKTPOHAMH
U IPYTUMH YaCTULIAMU WU CHEITUPUIIUPOBAHHBIMY TPYTIIIAMHU YaCTUID.



Moub BEIECTBA COOTBETCTBYET YUCITY ABoraapo Na=
(6,022045+0,000031) - 10 momp™ dopmynbHbIX eauHMI. [IpH HpHMEHEHHH
MOHATHUSL «MOJIbY» CIEAYET yKa3blBaTh, Kakue (OpMYJIbHBIE €IUHUIIBI UMEIOTCS B
Buny. Hampumep, monbp atomoB H, mons monekyn H, , Moib mpOTOHOB, MOJIb
AJIEKTPOHOB U T.I. Tak, 3apsa MOJIsSL 3JIEKTPOHOB PaBEH 6,022:10%-e u orBeact
KOJIMYECTBY AJICKTpHUECTBa, paBHOTO 1 dapaneto (F).

Tabnnia BapuaHTOB KOHTPOJIBHBIX 3a1aHHM
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01 | 1,21, 31,51, 61, 81,101, 111, 121, 141, 151, 171, 191, 211, 241, 261
1 271, 277, 281, 291, 321, 341, 351, 368, 341, 393, 403, 418, 438, 448, 477, 517
02 | 2,22,32,52,82,102, 112, 122, 142, 152, 172, 182, 202, 212, 242, 262
1 270, 280, 286, 292, 326, 336, 352, 372, 394, 404, 420, 442, 458, 479, 510, 518
03 | 3,23, 33,53, 83,103, 113, 123, 143, 163, 193, 213, 223, 233, 243, 263
I 266, 273, 283, 293, 318, 328, 353, 383, 395, 403, 418, 340, 450, 478, 493, 519
04 | 4,24,34,54, 84,104, 114, 124, 144, 154, 164, 184, 204, 214, 234, 254
1 264, 284, 294, 284, 324, 334, 344, 374, 396, 405, 424, 438, 448, 480, 418,520
05 | 5, 25, 35, 65, 85, 105, 115, 125, 145, 165, 185, 195, 215, 225, 235, 255
1 265, 275, 285, 295, 305, 325, 345, 375, 395, 415, 425, 445, 455, 485, 495, 525
06 | 6, 26, 46, 66, 86, 106, 116, 126, 146, 156, 166, 186, 206, 216, 226, 236
I 266, 276, 286, 296, 306, 326, 346, 368, 396, 406, 416, 426, 436, 456, 476, 526
o7 | 7, 17, 27,47, 67, 87,97, 107, 127, 147, 157, 167, 197, 217, 227, 237
1 267,277, 287, 307, 327, 347, 367, 377, 397, 407, 427, 439, 457, 477, 487, 527
08 | 8, 18, 28, 68, 88, 98, 108, 128, 148, 158, 168, 198, 218, 228, 238, 238
1 268, 278, 288, 308, 328, 348, 368, 398, 408, 428, 438, 448, 478, 488, 498, 518
09 | 9, 19, 29, 69, 89, 99, 109, 129, 149, 159, 169, 199, 209, 219, 239, 249
1 269, 279, 280, 289, 309, 329, 349, 369, 399, 409, 419, 439, 449, 479, 499, 519
10 | 10, 20, 40, 70, 90, 100, 110, 130, 140, 150, 170, 190, 200, 210, 230, 250
1 270, 280, 290, 310, 320, 330, 350, 360, 370, 400, 410, 420, 440, 450, 480, 523
11 | 11, 21, 41, 71,91, 101, 111, 131, 151, 171, 181, 191, 201, 211, 231, 251
1 271, 281, 291, 311, 331, 351, 361, 371, 401, 411, 421, 441, 451, 461, 481, 521
12 | 12, 22,42,72,92,112, 132, 152, 262, 172, 182, 192, 201, 212, 232, 252
1 262, 272, 282, 292, 312, 332, 352, 372, 402, 422, 442, 452, 462, 472, 492, 522
13 | 13, 23, 43, 73, 93, 113, 133, 143, 163, 173, 183, 193, 203, 213, 233, 253
1 265, , 273, 284, 293, 313, 333, 353, 373, 403, 423, 443, 453, 483, 493, 512, 523
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14 | 14,24, 44,74, 94,114, 134, 154, 164, 174, 184, 194, 204, 214, 244, 254
1 264, 274,284, 294, 314, 334, 354, 374, 404, 424, 444, 454, 564, 484, 494, 514
o £ |g, 28
2 § § = 2 = HomMepa 3aiad, OTHOCSAIIUXCS K TAHHOMY 3aJaHUI0
o c £
a |8 g =5 g
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15 | 15, 25, 35, 55, 75, 95, 115, 135, 145, 155, 175, 195, 215, 225, 235, 255
" 265, 275, 285, 295, 315, 335, 355, 375, 405, 425, 445, 455, 475, 485, 495, 525
16 | 16, 26, 56, 76, 96, 116, 136, 146, 156, 176, 196, 216, 226, 236, 246, 256
1 266, 276, 286, 296, 316, 336, 356, 376, 406, 426, 446, 456, 486, 496, 516, 526
17 | 7,17,37,57,77,97,107, 127,137,157, 177, 197, 217, 227, 237, 257
1 267,277,287, 297, 317, 337, 357, 377, 407, 427, 447, 457, 487, 497, 507, 517
18 | 8, 18, 38, 58, 78, 98, 108, 118, 128, 158, 178, 198, 218, 228, 238. 258
I 268, 278, 288, 298, 318, 338, 358, 378, 408, 428, 448, 458, 478, 498, 508,528
19 | 9, 19, 29, 59, 79, 99, 109, 119, 139, 159, 179, 189, 199, 219, 229, 239,
I 269, 279, 289, 299, 319, 339, 359, 379, 409, 429, 449, 469, 489, 599,509, 519
20 | 10, 25, 40, 60, 80, 100, 110,120, 140, 160, 180, 200, 220, 225, 240, 245
1 270, 280, 290, 300, 320, 340, 360, 380, 410, 430, 450, 460, 480, 490. 500, 520
21 | 1, 22, 43, 64, 85, 106, 116, 127, 148, 156, 169, 192, 211, 222, 236, 256
1 272, 283, 294, 285, 306, 327, 348, 381, 391, 412, 433, 453, 463, 483, 503, 523
22 | 2,23, 44,65, 71, 86, 97, 107, 128, 149, 152, 170, 191, 212, 232, 252
1 273, 284, 294, 304, 307, 328, 349, 382, 392, 413, 434, 444, 464, 484, 504, 524
23 | 3, 24, 48, 66, 87, 108, 115, 129, 150, 171, 192, 213, 223, 238, 248, 258
1 264, 275, 286, 297, 308, 329, 350, 383, 393, 414, 435, 445, 465, 485, 505, 525
24 | 4,25, 47,57, 77,98, 109, 130, 151, 172, 193, 214, 224, 237, 247, 257
1 265, 276, 287, 298, 309, 330, 351, 384, 394, 415, 436, 456, 486, 496, 506, 526
25 | 5, 26, 48, 68, 89, 101, 110, 121, 138, 152, 173, 188. 194, 215, 235, 245
I 266, 277, 288, 299, 310, 331, 352, 385, 395, 416, 437, 457, 477, 497, 507, 527
26 | 6, 27, 48, 69, 90, 111, 115, 132, 153, 174, 195, 216, 226, 236, 246, 156
1 227, 248, 269, 290, 311, 332, 353, 386, 396, 417, 438, 458, 488, 498, 508, 518
27 | 7,18, 49, 70, 91, 102, 112, 133, 144, 154, 175, 196, 217, 227, 237, 257
I 268, 279, 280, 291, 312, 333, 354, 387, 397, 418, 439, 459, 469, 499, 509, 519
28 | 8,19, 50, 71, 92, 103, 113, 134, 155, 165, 176, 217, 228, 238, 249, 259
I 269, 270, 281, 292, 313, 334, 355, 388, 398, 419, 440, 460, 470, 490, 500, 530
29 | 9,13, 51, 72, 83, 93, 114, 135, 156, 177, 188, 198, 219, 239, 249, 253

270, 281, 292, 300, 314, 335, 356, 389, 399, 420, 441, 451, 461, 481, 491, 521
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Howmep
BapHUaHTa

POJIBHOT'O

3aJlaHuA

HOMepa 3a1a4, OTHOCAIINUXCA K JaHHOMY 3a1aHUTO

30 | 10, 31, 45, 52, 73, 94, 115, 126,136, 157, 178, 199, 220, 231, 242, 252
1 271, 282, 289, 294, 315, 336, 357, 390, 400, 421, 438, 442, 462, 492, 502, 522
31 | 11, 32, 53, 63, 74, 95, 103, 116, 137, 158, 163, 179, 200, 201, 241, 251
1 266, 273, 284, 295, 316, 337, 358, 361, 401, 422, 443, 463, 483, 493, 513, 523
32 | 12, 33, 43, 54, 75, 83,96, 117, 138, 159, 169, 180,181, 202, 239, 259
1 265, 275, 285, 296, 317, 338, 359, 362, 402, 423, 444, 464, 484, 494, 503, 524
33 | 13, 34, 45, 55, 76, 85, 97, 118, 139, 150,160, 161, 182, 203, 233, 253
1 269, 275, 278, 297, 318, 339, 360, 393, 403, 424, 445, 465, 485, 496, 505, 525
34 | 14, 24, 35, 56, 77, 84, 98, 119, 140, 141, 162, 183, 204, 214, 234, 254,
1 265, 276, 287, 298, 319, 340, 347, 364, 404, 425, 446, 466, 486, 496, 506, 518
35 | 15, 36, 47,57, 78, 87, 99, 120, 121, 142, 163, 184, 190, 205, 225, 255
1 266, 277, 288, 299, 320, 322, 346, 365, 405, 426, 447, 467, 487, 497, 507, 527
36 | 16, 37, 58, 67, 79, 100, 101, 122, 143, 154, 164, 185, 206, 226, 246, 256
1 267, 278, 289, 300, 301, 323, 345, 366, 406, 427, 448, 458, 478, 488, 508, 528
37 | 17, 38, 59, 69, 80, 81, 102, 123, 144, 165, 186, 196, 207, 237, 247, 257
1 268, 279, 280, 289, 302, 324, 344, 367, 407, 428, 449, 459, 479, 499, 509, 529
38 | 18, 39, 49, 60, 65, 86, 107, 128, 145, 166, 187, 208, 218, 238, 248, 258
1 269, 280, 2691, 303, 313, 325, 343, 368, 408, 429, 445, 450, 475, 495, 507, 518
39 | 19, 24, 40, 44, 66, 87, 108, 129, 146, 167, 188, 209, 223, 243, 253, 263
1 740, 277, 283, 304, 316, 326, 342, 369, 409, 430, 432, 442, 462, 482, 497, 527
40 | 20, 23, 45, 67, 75, 88, 109, 130, 147, 168, 189, 210, 220, 232, 252, 262
1 271, 284, 293, 305, 327, 341, 363, 370, 410, 411, 431, 441, 461, 478, 498, 520
41 | 2,24, 36, 46, 68, 89, 97, 110, 131, 148, 170, 190, 201, 221, 241, 251
I 265, 273, 281, 306, 328, 341, 371, 391, 411, 431, 452, 462, 482, 499, 509, 519
42 | 3, 25,47,57, 69, 90, 111, 132, 149, 171, 191, 202, 213, 232, 242, 262,
1 264, 272, 286, 292, 307, 329, 342, 372, 392, 412, 432, 447, 474, 484, 494, 517
43 | 4, 26, 36, 48, 70, 91, 105, 112, 133, 150, 172, 192, 203, 243, 253, 263,
1 265, 273, 287, 293, 308, 330, 343, 373, 393, 413,433, 453, 463, 473, 493, 516
44 | 5,27,37,49, 71, 92, 102, 113, 134, 151, 173, 193, 204, 224, 234, 245
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45 I 6, 28, 38, 50, 72, 93, 114, 135, 152, 174, 194, 205, 215, 232, 245, 265
I 267, 275, 289, 295, 310, 332, 345, 375, 395, 415, 435, 445, 475, 485, 495, 525
46 | 7,29, 39, 51, 73, 94, 115, 136, 153, 175, 195, 206, 226, 236, 256, 261
1 268, 276, 280, 286, 311, 333, 346, 376, 396, 416, 436, 456, 476, 486, 506, 526
47 I 8, 30, 52, 62, 74, 95, 116, 137, 154, 176, 196, 207, 217, 247, 257, 262,
Il 269, 277, 281, 287, 312, 334, 347, 377, 397, 417, 437,447, 467, 487, 497, 417
48 | 9, 31, 53, 75, 85, 96, 117, 138, 155, 177, 197, 208, 218. 238, 248, 258,
I 270, 288, 288, 313, 335, 348, 368, 378, 398, 418, 438, 448, 468, 498, 508, 518
49 | 10, 32, 54, 76, 87, 97, 118, 139, 156, 178, 198, 209, 219, 239, 249, 259,
I 273, 289, 298, 314, 336, 349, 379, 399, 419, 439, 448, 459, 479, 490, 509, 519
50 I 11, 23, 33, 56, 77, 98, 119, 140, 157, 179, 199, 201, 210, 230, 240, 250
Il 272, 280, 294, 299, 315, 337, 350, 380, 400, 420, 440, 450. 460, 470, 490, 520
51 I 12, 24, 34, 56, 78, 99, 120, 122, 158, 180, 200, 211, 221, 231, 251, 261,
Il 275, 285, 291, 316, 321, 341, 351, 381, 401, 411, 433, 443, 363, 473, 393, 523
52 I 13, 25, 35, 57, 79, 100, 103, 121, 159, 169, 182, 212, 222, 242, 252, 262
I 276, 286, 292, 317, 325, 352, 382, 402, 412, 432, 442, 462, 472, 482, 502, 522
53 I 14, 26, 36, 58, 80, 85, 104, 123, 160, 161, 183, 213, 223, 243, 253, 263
Il 277, 287, 293, 318, 324, 353, 383, 403, 413, 431, 441, 451 471, 481, 491, 521
54 I 15, 21, 37,59, 61, 84, 105, 124, 141, 162, 184, 214, 221, 244, 254, 259
Il 264, 278, 294, 319, 323, 354, 384, 404, 414, 434, 444, 464, 474, 484, 504, 524
55 | 16, 38, 38, 60, 62, 83, 106, 125, 143, 163, 185, 215, 225, 235, 245, 255,
Il 267, 275, 279, 295, 320, 322, 355, 385, 405, 415, 435, 445, 455, 465, 485, 525
56 I 17, 33, 41, 51, 63, 82, 101, 126, 142, 164, 186, 206, 216, 226, 246, 256
I 268, 276, 280, 296, 301, 321, 356, 386, 406, 416, 436, 446, 466, 476, 486, 518
57 I 7,18, 40, 42, 61, 81, 97, 102, 127, 144, 165, 187, 217, 227, 247, 257
I 269, 277, 281, 297, 302, 326, 357, 387, 407, 417, 437, 447, 457, 477, 497, 517
58 I 8, 19, 21, 43, 62, 87, 103, 128, 145, 166, 188, 218, 228, 238, 248, 258
I 270, 282, 298, 303, 317, 327, 358, 388, 408, 418, 438, 448, 458, 478. 498, 518
59 I 9, 20, 22, 41, 63, 88, 104, 129, 146, 167, 189, 219, 229, 239, 249, 259
I 269, 273, 299, 304, 328, 359, 389, 409, 419, 433, 443, 453, 463, 473, 493, 523
| = ° =
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60 | 1, 24, 32, 42, 64, 89, 105, 130, 147, 168, 190, 220, 230. 240. 250, 260
Il 269, 274, 300, 305, 329, 360, 390, 410, 420, 430, 440, 450, 460, 480, 490, 520
61 | 3, 25, 43, 65, 70, 90, 106, 131, 148, 169, 191, 201, 221, 231, 251, 261
1 275, 281, 291, 301, 330, 341, 361, 392, 421, 441, 451, 461, 471, 491, 501, 521
62 | 4,26, 44,66, 71, 91, 107, 132, 149, 170, 192, 202, 212, 132, 242, 252
T 276, 282, 292, 302, 331, 342, 362, 393, 422, 442, 452, 462, 472, 482, 512, 522
63 | 5,27, 45, 67, 87, 92, 108, 133, 150, 171, 193, 203, 213, 233, 243, 253
T 277, 283, 293, 303, 332, 343, 363, 394, 423, 443, 453, 463, 473, 393, 503, 523
64 | 6, 28, 46, 68, 78, 93, 109, 134, 151, 172, 194, 204, 214, 224, 244, 254,
1 278, 284, 294, 304, 333, 344, 364, 395, 424, 444, 454, 474, 484, 494, 504, 529
65 | 7,29, 39, 47, 69, 94, 110, 135, 152, 173, 195, 205, 215, 225, 245, 255
1 279, 285, 295, 305, 334, 345, 365, 396, 425, 445, 455, 465, 475, 485, 495, 520
66 | 8, 30, 48, 70, 85, 95, 111, 136, 153, 174, 196, 206, 216, 236, 246, 256
1 265, 280, 286, 306, 325, 335, 346, 366, 397, 426, 446, 466, 476, 496, 506, 526
67 | 9, 31,49, 71, 96, 102, 112, 137, 154, 175, 197, 207, 217, 237, 247, 257
1 267, 287, 307, 336, 347, 367, 398, 427, 437, 446, 466, 476, 486, 497, 507, 527
68 | 10, 32, 40, 50, 72, 97, 113, 138, 155, 176, 198, 208, 218, 238, 248, 258
1 267, 272, 288, 308, 337, 348, 368, 399, 428, 447, 467, 487, 497, 507, 517, 528
69 | 11, 33, 51, 61, 73, 98, 114, 139, 156, 177, 199, 209, 219, 239, 249, 259
1 268, 289, 309, 338, 349, 369, 400, 429, 448, 458, 469, 479, 488, 498, 508, 518
70 | 12, 34,52, 74, 99, 105, 115, 140, 157, 178, 200, 210, 220, 240, 250, 260
1 264, 280, 290, 310, 339, 350, 370, 391, 430, 449, 459, 469, 479, 489, 499, 529
71 | 13, 35, 53, 75, 85, 100, 116, 121, 158, 178, 181, 211, 221, 231, 251, 261
1 265, 291, 311, 331, 340, 351, 371, 404, 411, 450, 460, 470, 480, 490, 500, 530
72 | 14, 36, 54, 76, 86, 98, 117, 122, 159, 180, 182, 212, 222, 242, 252, 262
1 266, 292, 312, 321, 331, 352, 372, 401, 412, 431, 441, 451, 471, 481, 491, 521
73 | 15, 37, 55, 77, 85, 95, 118, 123, 160, 162, 183, 213, 223, 233, 243, 263
1 267, 277, 293, 313, 322, 353, 373, 402, 413, 432, 442, 452, 462, 482, 492, 522
74 | 16, 38, 56, 78, 84, 94, 119, 124, 142, 161, 184, 214, 224, 234, 244, 254,
1 268, 278, 294, 314, 323, 354, 374, 403, 414, 433, 443, 453, 463, 473, 503, 523
o |8, 2%
2 CE §* = S % Howmepa 3a1a4, OTHOCSIIIAXCS K TAHHOMY 3aJIaHUIO
o c A
o ©c z B g
= g an EL IS
75 | 17, 29, 39,57, 79, 83, 100,120, 125, 141, 163, 185, 215, 235, 245, 255
1 269, 295, 315, 324, 355, 375, 406, 415, 434, 441, 451, 471, 481, 491, 505, 521
76 | 18, 40, 58, 58, 80, 82, 101, 126, 143, 164, 186, 216, 226, 236, 246, 256

270, 280, 296, 316, 325, 335, 356, 376, 407, 416, 435, 445, 455, 465, 485, 522
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77 | 19, 23, 53, 39, 61, 81, 102, 127, 144, 165, 187, 217, 227, 237, 247, 257
1 271, 297, 307, 317, 326, 357, 377, 408, 417, 436, 446, 456, 466, 486, 496, 526
78 | 8, 20, 21, 60, 62, 88, 100, 103, 128, 145, 166, 188, 218, 238, 248, 258
1 272,298, 318, 327, 358, 378, 409, 418, 437, 443, 453, 463, 473, 503, 513, 523
79 | 4,22, 31,51, 63,99, 104, 129,139, 146, 167, 189, 219, 239, 249, 259,
1 273, 283, 300, 319, 328, 349, 359, 379, 410, 419, 438, 448, 468, 498, 508, 528
80 | 5, 23,52, 64, 75, 98, 105, 130, 147, 168, 190, 220, 232, 242, 252, 262
1 274, 281, 320, 329, 354, 360, 374,380, 391, 420, 439, 459, 469, 489, 509, 529
81 | 17, 29, 39, 57, 79, 83, 100,120, 125, 141, 163, 185, 215, 235, 245, 255,
1 271, 297, 307, 317, 326, 357, 377, 408, 417, 436, 446, 456, 466, 486, 496, 526
82 | 1, 24, 32, 42, 64, 89, 105, 130, 147, 168, 190, 220, 230. 240. 250, 260
1 277, 283, 293, 303, 332, 343, 363, 394, 423, 443, 453, 463, 473, 393, 503, 523
83 | 3, 25, 43, 65, 70, 90, 106, 131, 148, 169, 191, 201, 221, 231, 251, 261
1 268, 276, 280, 296, 301, 321, 356, 386, 406, 416, 436, 446, 466, 476, 486, 518
84 | 4,26, 44, 66, 71, 91, 107, 132, 149, 170, 192, 202, 212, 132, 242, 252,
1 269, 273, 299, 304, 328, 359, 389, 409, 419, 433, 443, 453, 463, 473, 493, 523
85 | 6, 28, 46, 68, 78, 93, 109, 134, 151, 172, 194, 204, 214, 224, 244, 254,
I 267, 275, 279, 295, 320, 322, 355, 385, 405, 415, 435, 445, 455, 465, 485, 525
86 | 15, 36, 47, 57, 78, 87, 99, 120, 121, 142, 163, 184, 190, 205, 225, 255
1 270, 280, 296, 316, 325, 335, 356, 376, 407, 416, 435, 445, 455, 465, 485, 522
87 | 8, 18, 28, 68, 88, 98, 108, 128, 148, 158, 168, 198, 218, 228, 238, 238
1 267, 272, 288, 308, 337, 348, 368, 399, 428, 447, 467, 487, 497, 507, 517, 528
88 | 10, 32, 40, 50, 72, 97, 113, 138, 155, 176, 198, 208, 218, 238, 248, 258
1 278, 284, 294, 304, 333, 344, 364, 395, 424, 444, A54, 474, 484, 494, 504, 529
89 | 14, 24, 35, 56, 77, 84, 98, 119, 140, 141, 162, 183, 204, 214, 234, 254,
1 279, 285, 295, 305, 334, 345, 365, 396, 425, 445, 455, 465, 475, 485, 495, 520
. | © =
an) ol o =
Q3 2 =Il- Howmepa 3a1a4, OTHOCSIIUXCA K JAHHOMY 3aJIaHUIO0
o = o &2 S
a e g5 d
an g T EL 1%
90 | 9, 31, 53, 75, 85, 96, 117, 138, 155, 177, 197, 208, 218. 238, 248, 258
1 265, 273, 281, 306, 328, 341, 371, 391, 411, 431, 452, 462, 482, 499, 509, 519
91 | 3, 25, 43, 65, 70, 90, 106, 131, 148, 169, 191, 201, 221, 231, 251, 261
1 265, 291, 311, 331, 340, 351, 371, 404, 411, 450, 460, 470, 480, 490, 500, 530
92 | 2,23, 44,65, 71, 86, 97, 107, 128, 149, 152, 170, 191, 212, 232, 252

264, 272, 286, 292, 307, 329, 342, 372, 392, 412, 432, 447, 474, 484, 494, 517
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03 | 13, 34, 45, 55, 76, 85, 97, 118, 139, 150,160, 161, 182, 203, 233, 253
1 269, 273, 299, 304, 328, 359, 389, 409, 419, 433, 443, 453, 463, 473, 493, 523

94 | 4, 26, 36, 48, 70, 91, 105, 112, 133, 150, 172, 192, 203, 243, 253, 263
1 272, 280, 294, 299, 315, 337, 350, 380, 400, 420, 440, 450. 460, 474, 490, 524

95 | 17, 33, 41, 51, 63, 82, 101, 126, 142, 164, 186, 206, 216, 226, 246, 256
1 266, 292, 312, 321, 331, 352, 372, 401, 412, 431, 441, 455, 471, 481, 491, 525

96 | 18, 20, 38, 58, 80, 82, 101, 126, 143, 164, 186, 216, 226, 236, 246, 255
1 266, 276, 280, 296, 301, 321, 356, 386, 406, 416, 436, 446, 466, 476, 486, 516

o7 | 17, 35, 53, 75, 85, 100, 116, 121, 158, 178, 187, 211, 221, 231, 257, 261
1 277, 287, 293, 303, 332, 343, 363, 394, 427, 443, 453, 463, 473, 393, 503, 527

08 | 18, 23, 53, 39, 61, 81, 102, 127, 144, 165, 188, 217, 227, 237, 247, 258
1 278, 288, 294, 304, 333, 344, 364, 395, 424, 448, 454, 474, 484, 494, 504, 528

99 | 93, 25, 43, 65, 70, 90, 109, 131, 149, 169, 191, 201, 221, 231, 251, 259
I 279, 289, 295, 305, 334, 345, 369, 396, 425, 445, 455, 469, 475, 485, 499, 519

100 | 11, 33, 51, 61, 70, 98, 110, 139, 150, 170, 199, 200, 219, 239, 249, 259,
I 268, 290, 309, 338, 349, 360, 400, 430, 448, 458, 469, 479, 480, 498, 508, 519

KOHTPOJIBHBIE 3AJTIAHUA

Kaxnaplii  CTyZEHT  BBIIOJHSAET  BApUAHT  KOHTPOJBHBIX  3aJaHHM,
00O3HAYEHHBIM JBYMs MOCIEIHUMHU IU(PpaMH HOMEpa CTYIAEHUYECKOro Ousera
(mudpa). Hanpumep, HOMEp cryaeHueckoro Ounera 80—594, naBe mocnemHue
udpel — 94, UM COOTBETCTBYET BapHaHT KOHTPOJIBHOTO 3a1aHus 94.

KOHTPOJIBHOE 3AJTIAHME 1

IKBUBAJIEHTBI ITPOCTBIX U CJIOKHBIX BEIIECTB.
3AKOH OKBHUBAJIEHTOB

IIpumep 1. Ha BoccranoBnenue 7,09 r okcuaa ABYXBaJIECHTHOTO MeTasula
Tpedyetcs 2,24 1 Bogopoaa, u3mMepeHHoro npu H. y. (Hopmanbusie ycinoBus: 760
MM pT. cT.=] ar™, min no MexayHapoHoii cucteme exuani (CH) 1,013-10° ITa,
273 K, wim 0°C). BBIYMCIUTH AKBUBAJICHT U SKBUBAJICHTHYIO MacCy OKCHA,
DKBUBAJIEHT M HKBHBAJICHTHYIO MacCy MeTajia. YeMy paBHa aTOMHas Macca
Meraia’?

Pemenue. 110 3ak0HY 5KBUBAJIEHTOB MAacChl BELIECTB M U My, BCTYIAOIINUX

B PEAKIINIO, MPOMOPLIMOHAIBHBI X SKBUBAJIEHTaM D1 U !
m; / 291=m, / 9, ; HJIn m; / M(3)1 =m, / M(3)2 (1)

m(MeO)/M3(MeO)=m(H2)/M3(H2). (2)
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Ecnu ogHO M3 BelIecTB HaXxOJUTCS B ra3000pa3HOM COCTOSIHMM, TO, KaK IPaBHUIIO,
€0 KOJIMYECTBO N3MEPSICTCS B 00BEMHBIX €TMHUIIAX (CM3, 1, M?’).

B (2) mu,/M,(H;) oTHOIIEHNE 3ameHsieM paBHBIM eMy oTHomeHueM Vy, /V,(Hy),
rae Vy,-00beM Bogopona; V,(H,) - skBuBalleHTHBIN 00BEM BOIOPO/IA.

Myeo/Mo(MeO)=V1,/V,(Hy) (3)

OkBHBajeHTHas Macca Bojgopoga (1,008 1) paBHa TOJOBUHE €ro
MOJIEKYJIsIpHOT Macce (2,016 r), mo3ToMy cOrjacHO CIEACTBHIO W3 3aKOHA
ABorajipo (pH H. y.)

Vs (H,) = 22,4/2 =11,2 n/monb.
W3 (3) HaxoauM SKBHUBAJICHTHYIO Maccy okcua metamia (MeO):

7,09/ M,(MeO) = 2,24/ 11,2;
M,(MeO) =7,09-11,02/2,24= 35,45 r/mob.

ITo 3akony skBuBaieHToB M,(MeO) = M,(Me) + M,(O), orcrona
M,(Me) =M,(MeO) — M,(0O) =35,45 — 8 = 27,45 r/momnb.
ATOMHYIO Maccy MeTajla ompenensseM u3 cooTHomeHus M,=A/B, rae M, —

HKBUBAJICHTHAs Macca, A — aTOMHas Macca, B — BAJICHTHOCTB DJIEMEHTA.
A= M,B=27,45-2=54)9.

IIpumep 2. Ckonapko MeTasia, 3KBUBAJIEHTHAsI Macca KOTOporo paBHa 12,16
r/MOJB, B3auMoaercTByeT ¢ 310 cm® KHCJIOPO/JIa, U3MEPEHHOTO NMPH H. y.?

Pemenue. Monexymsipaas macca O, (32 r/Mob) TIpH H. y. 3aHUMAET 00beM
22,4 1/Monb, a DSKBHUBAJICHTHBIM O00BEM kuciopona 22,4/4=5,6 n/Monb.
(M,(O)=8 r/mounb). Ilo 3aKOHY KBUBAJICHTOB:

Mue/ M,(0) =V(02)/V,(0) i my/12,6 =310/5600,
OTKYyJia
Mye= 12,6- 310/5600=0,673 .

Ilpumep 3. Berumcouts sxBuBasieHTHBIe Maccel H,SO, m A1(OH); B
peaKusIX, BRIPAKCHHBIX YPaBHCHUSMH:

H2804 + KOH = KHSO4 + HZO (1)
H,SO, + Mg = MgSO4 + H, (2)
A1(OH); + HC1 = A1(OH),C1 + H,0 3)
A1(OH); + 3HNO; = AL(NOs); + 3H,0 (4)

Pemienne. DKBUBAJICHTHAasi Macca CJIOXKHOTO BEIECTBA, TaK XK€ Kak U
SKBUBAJICHTHAs! Macca 3JIEMEHTA, MOKET UMETh PAa3JIMYHbIC 3HAYEHUS U 3aBUCUT OT
TOTO, B KaKyl0 PEaKI[MI0 0OMEHa BCTYMAET ATO BEIIECTBO. DKBUBAJCHTHAsI Macca
KHUCJIOTBl (OCHOBaHMS) paBHa MOJIEKYJsipHOW Macce (M), NIeleHHOW Ha 4YHCIO
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aTOMOB BOJIOPOJIa, 3aMEIICHHBIX B JAaHHOW pEakIuu Ha MeTall (Ha YHCIO
BCTYMAOIIUX B  PEaKIHIO  TUAPOKCHIBHBIX  rpymm).  CregoBarenbHO,
skBuBasieHTHas Mmacca H,SO,4 B peakiuu (1) pasaua M (H,SO,), a B peakiun (2) —
M (H,S0O,)/2. DxBuBanentnas macca A1(OH); B peakituu (3) paBaa M (Al(OH)s,),
a B peakiuu (4) — (Al(OH)3) /3.

3amauy MOXHO pemuTh U JApyrum cmocobom. Tak kak H,SO,
B3aMMOJICUCTBYET ¢ oHUM 3KBHUBaJIeHTOM KOH u nByMst SKBUBajeHTaMH MarHus,
TO €€ DKBHBAJICHT paBeH B peakiuu (1) M/1 u B peaknuu (2) M/2. A1(OH);
B3auMoJielicTByeT ¢ oaHuM 3kBHBajgeHTOM HCI1 u tpems skBuBanentamu HNOg,
MO3TOMY €T0 dKBHBAJICHT B peaknuu (3) paBern M/1, B peakiuu (4) M/3.

Ipumep 4. U3 3,85 r HuTpara metaia nojsydeHo 1,60 r ero rugpokcuaa.
Brrancnuth skBUBaNieHTHYIO Maccy Metaiia (M,(Me) ).

Pemenue. [Ipu pemennn 3a1auu cielyeT UMETh B BUJY: a) DKBUBAJICHTHAS
Macca THAPOKCHJA paBHA CYMME SKBHUBAJIIEHTHBIX MAacC METalljla U TUPOKCUIHLHON
rpynnel; 0) SKBUBAJEHTHAs Macca COJIM paBHA CYMME DJKBHUBAJICHTHBIX MAacc
MeTajula M KHUCJIOTHOTO OCTaTka. YUWThIBasg CKa3aHHOE, TMOJICTaBIsieM
coOoTBeTCTBYIOMUE JaHHbIe B (1) (mpumep 1):

3,85/1,60 = (M,(Me) + M,(NO3)) /( M,(Me) + M,(Me(OH));
3,85/1,60 = M,(Me) + 62/ M,(Me) +17;
M,(Me) = 15 r/monb

KOHTPOJIBHBIE 3AJTIAHUA

1. IIpu BoccrtanoBiaeHuu Bojopogaom 10,17 T okcuaa IBYXBAJICHTHOTO
MeTaiiia o0pa3oBanoch 2,25 T BOJbI, SKBUBaJIEHTHAas Macca koTopoi 9,00 r/moJib.
BbluncnuTe SKBUBAJIEHTHYIO MAacCy OKCHAA M 3KBHBAJEHTHYIO Maccy MeTajuia.
UeMy paBHa aTOMHasi Macca MeTaiia’?

2. DKBUBaJIGHTHAs Macca TPEXBaJEHTHOTO MeTala paBHa 9 T1/MOIb.
Beluncnure aToMHYH0 MacCcy MeTajlla, 3KBHBAJEHTHYIO MacCy €ro OKCUJa u
MPOIIEHTHOE COJIEPKaHKE KUCIOPOIa B OKCUJE.

3. U3 1,35 r okcuna Meramuia nmoiydyaercs 3,15 r ero nvutpara. Beraucnure
HKBUBAJICHTHYIO Maccy Metaiia. Omegem: 32,5 r/MOJb.

4. U3 1,3 r ruapokcuaa mMeramia noiydaerca 2,85 T cyibdara 3TOro ke
MeTasia. BerauciauTe SKBUBAJICHTHYIO Maccy Metaiia. Omeem: 9 r/MOIb.

5. Okcuj TpexBaJeHTHOTO »djeMeHTa coaepxuT 31,58% kucmopona.
Brruncnure SKBUBaJICHTHYIO MacCy M @aTOMHYIO MaccCy 3TOT0 JJIEMEHTA.

6. OnuH okcua MapraHma coaepxut 22,56% xkucimopoja, a JIpyrou —
50,50%. BpluuciauTe SKBUBAJICHTHBIE MacChl MapraHiia B JTHX OKCHAAX U
COCTaBbTE UX (DOPMYIIBI.

7. Ilpn cropanmm cepsl B Kuciopone obpaszoBamoch 12,8 r SO,. Yemy
PaBHbBI SKBUBAJICHTHBIE MAcCChl CEPHI U €€ OKcuaa?

8. Boruncaute skBuBaienTHbIe Macchl H3PO, B peakiusx oOpa3oBaHus: a)
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ruapodocdara; 6) nurunpodocdara; B) oprodocdara.

9. B 2,48 r okcuaa OJTHOBAJICHTHOTO MeTajuia cojepxurcs 1,84 r merania.
Boluncnure SKBUBaJIEHTHBIE MAcChl METalJIa U €ro OKCU/IA.

10. Yemy paBHa 3KBHUBaJICHTHAs Macca BOJIbI IPU B3aUMOJICHCTBUU €€ a) C
HaTpueMm; 0) ¢ okcuaoM Hatpusi. Omeem: 18 r/MoIb; 9 T/MOJIB.

11. IIpu BocctanoBieHuu 1,2 r okcuaa MeTaaia BOJOPOAOM 00pa3oBajoCh
0,27 r Bozpl. BeruncinTe SKBUBAIEHTHYIO MACCY OKCHJIA U DKBUBAJIEHTHYIO MAacCy
MeTaia.

12. Hamummre ypaBHenus peakuuii Fe(OH); c¢ comstHON KuCIOTOM, mpH
KOTOPBIX 00pa3yroTcs CIEIYIOIINE COSAMHEHNUS JKeme3a: a) AUTHAPOKCOXIOPH; O)
TUIPOKCOAUXIIOPU; B) Tpuxjiopua. Beruncnure sxBuBaieHTHbie Macchl Fe(OH); B
KaXJIOW U3 3TUX PEAKIIUH.

13. V30bITKOM €AKOTO KaJld MOACHCTBOBAIM HA PACTBOPHI: a)
muruapodocdara kKamus; 0) IUTHAPOKCOHUTpara BUcMyTa (+3). Hanwummre
ypaBHEeHHsT peakuuil 3tux BemectB ¢ KOH u ompenenuTe ux SKBUBAJIICHTHBIC
MAacCCBl.

14. BemectBo coaepkut 39,0% cepbl, S5KBUBaJICHTHass Macca kotopoi 16,0
I/MOJIb ¥ MBIIIBAK. BBIUUCINTE SKBUBAJICHTHYIO MAacCy U BaJICHTHOCTH MBIIIbSIKA,
COCTaBbTE (POPMYITY ITOTO BEIIECTBA.

15. N30BITKOM COJISTHOM KUCJIOTHI MOJICUCTBOBAIN HA PACTBOPHI, a)
rugpokapOoHata Kaibliusg, O) TUIpoKcoauxjopuaa amtoMuHus. Hanuimure
ypaBHeHUs peaknmii 3Tux BemectB ¢ HCl u ompenennre WX SKBUBAJICHTHBIC
MacCCBhl.

16. Ilpu oxucnennn 16,74 T AByXBaJEHTHOTO MeTaiia obpaszoBaiock 21,54
I OKcHa. Beluncnure 3KBUBaJIEHTHBIE MAacChl METAJIA M €r0 OKcHaa. Yemy paBHa
aToMHas mMacca Mertajia’?

17. Tlpu B3aumonerictBuu 3,24 T TpPEeXBaJICHTHOTO MeETalla C KHUCJIOTOMN
BbIIENsieTcs 4,03 11 BOIOpo/ia, U3MEPEHHOIO MPH H. Y. BhIuncCINTE 3KBUBAJIEHTHYIO
Maccy M aTOMHYIO Maccy MeTalia.

18. B okcumax a3oTa Ha JiBa aToMa MPUXOAUTCS: a) AT, 0) YeThIpe; B)
OIMH aTOM KHUCIIOpOJa. BhIUKCINTE SKBUBAJICHTHBIE MacChl a30Ta B OKCHAAX U
HKBUBAJICHTHBIC MacChl OKCHUJIOB.

19. Onna u Ta ke Macca Metayuia coequnsiercs ¢ 1,591 r ranorena u ¢ 70,2
cM® KHCIOpOAA, M3MEPEHHOrO NpPH H. y. BBIYHCIHTE SKBUBANCHTHYIO MAccCy
rajjorena. Omeem: 126,9 r/MoJb.

20. Ha mweutpammsanuio 0,943 1  docdopuctoit kuciotel HzPOj
m3pacxogoBano 1,291 r KOH. Berunciaure 3KBUBAJEHTHYIO MacCy KUCIOTHI U €€
OCHOBHOCTEL. Omeem: 41 r/mMonb; 2.

21. Ipu oxucnennun metamia (1) maccoit 6,4 T moayduIICs OKCHI Maccoi 8r.
[Ipu BoccTaHOBIEHUHU 3TOr0 Ookcuaa maccoil 1,0 r momyden meramn maccou 0,8r.
OTBEUYalOT JM ATU JAaHHbBIE 3aKOHY MOCTOSIHCTBa cocTaBa: 1) ma; 2) Her? OTBer
MOATBEPAUTE PACUETOM.
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22. OnpenenuTh SKBHBAJEHTHYIO Maccy Meraimia, eciu 0,347 r ero
BBITECHSIOT U3 BOJIbI 0,016 T Bomopoaa?

23. Ha wueiitpanuzanuio KucinoTsl Maccod 10 r u3pacxo/loBaH THUAPOKCH]L
Oapus maccoit 23,4 . KakoBa MosipHas Macca SKBUBAJICHTA KHCJIOTHI?

24. Boerunciure MOJSIpHYIO Maccy skBuBajieHta coiau meau (Il), ecnu ona
Maccoil 8 T B3auMoJeicTBYeT 0e3 octaTka ¢ rufjpokcuaoM Na maccoit 4 r.

25. OnpenenuTe MOJISIPHBIC SKBUBAJICHTHBIC MACChI COJIEH, BCTYMAIONINX B
pEeaKInu:

Fe(OH)2CH3COO + 3HNO; = Fe (N03)3 + CH;COOH + 2H,0

Fe(OH)2 N03+ HN03: FeOH (N03)2 + Hzo
Fe(OH)2 NO3 + 2HN03 =Fe (N03)3 + 2H20

26. PaccumTaTh OKBHUBAJICHTHYIO MAacCy aJIIOMHUHHS, 3Has, 4YTO TPH
pactBopeHur 0,045 r adiOMUHUS B KHCJIOTE BBIICIWIOCH 56 M BOAOPOJA,
W3MEPEHHOTO TPHU H.Y.

CTPOEHHUE ATOMOB

2. Hanumure 31€KTpOHHBIE (JOPMYJIBI AaTOMOB 3JIEMEHTOB C MOPSAIKOBBIMU
HoMepaMu 9 m 28. K kakoMy 3JIEKTPOHHOMY CEMENCTBY OTHOCUTCSA Ka)Ibl W3
ATUX JJIEMEHTOB?

28. Hamummte snexTpoHHbIe (popmysnsl atomoB (ochopa m Banagums. K
KaKOMY JIEKTPOHHOMY CEMENCTBY OTHOCUTCS KaXIbI U3 ATUX DJIEMEHTOB?

29. Kakoe MakCMMallbHOE YHCIIO 3JICKTPOHOB MOTYT 3aHUMATh S-, p-, d- u f-
opOuTay JaHHOTO SHEpreTuyeckoro ypoBHs? [louemy?

30. Hanumwure snekTpoHHBIE (HOpMYJSBI aTOMOB MapraHiia u ceineHa. K
KAKOMY 3JIEKTPOHHOMY CEMENCTBY OTHOCUTCS KAKIBIM U3 ITUX JIEMEHTOB?

31. Kakue opOuTanu aToMa 3aroyIHAIOTCS dJICKTPOHAMHK paHbiie: 4s wiu 3d;
5s wimu 4p? Tlouemy? CocTaBbTe JJIEKTPOHHYIO (GOPMYITy aToma dSJEMEHTa C
MOPSIAKOBBIM HOMEpOM 21.

32. CocTaBbTe JIEKTPOHHBIE (POPMYIIBI ATOMOB AJIEMEHTOB C TOPSAIKOBBIMU
HoMepaMu 17 u 29. ¥V nocneqHero npoucXoauT MpoBaj OJHOTO 4S-3JEKTpOHA Ha
3d-moxypoBeHs K kakomy 37I€KTPOHHOMY CEMEHCTBY OTHOCHTCS KaXKIbIA M3 dTHX
DIIEMEHTOB?

33. Kakue opbuTanu aroma 3anoaHsA0TCs dJeKTpoHaMu paHblie: 4d wim Ss;
6s win Sp? Ilouemy? CocTaBbTe 3JIEKTPOHHYIO (GOPMYJIy aTroma 3JIEMEHTa C
MOPSAKOBBIM HOMEpPOM 43.

34. Kakyro BBICIIYIO CTENEHb OKHMCIEHHUS MPOSBIAIOT T€PMaHHM, CypbMa,
xpom, mapranen? CoctaBbTe POPMYJIIbI OKCUIOB JaHHBIX 3JIEMEHTOB, OTBEYAIOLINX
TOM cTeneHu OKucieHus? OTBET MOTHUBUPOBATh, ONUPASICh HA CTPOEHUE
BHEILIHETO 3JIEKTPOHHOIO CJIOS 3JIEMEHTOB.
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35. BHelHHe YpOBHH aToMOB HMeroT BHI: 25°2p°, 4s°4p?, 5s°5p* 6s'. B
KaKuX TEpHoJaX U B KaKUX MOJrPYINIax HaxoAsATcs 3TH 3JeMeHThl? K kakum
AIIEKTPOHHBIM CEMENCTBAM OHU IPUHAJICKAT?

36. CocTaBbTe AJIEKTPOHHBIE (POPMYIIBI ATOMOB AJIEMEHTOB C MOPSIKOBBIMU
HoMepamu 14 u 40. Kakue 37eKTpOHBI TUX aTOMOB SIBJISIFOTCSI BAJICHTHBIMU?

37. Vkaxwurte kBaHTOBBIC uncia (N, |, m, ms) snexTpoHa, KOTOPBIN SBIISETCS
NOCIIEIHUM [0 TOPSAKY 3aIllOJIHEHHS, W OINPEICIUTE YHUCIO HECIapeHHBIX
AJIEKTPOHOB B aTOME OJJIEMEHTA IIITOTO NEPUOAA CEIbMOW TPYyNIbl TJIaBHOU
MOATPYIIIHI.

38. CocTaBbTe 2JIEKTPOHHBIE (POPMYIIBI ATOMOB AJIEMEHTOB C TIOPSIKOBBIMU
HoMmepamu 16 u 28. K kakoMy 3JEKTPOHHOMY CEMENUCTBY OTHOCHUTCS KaXAbId W3
ATUX BJIEMEHTOB?

39. Ionb3ysach npaBuioMm ['yHIa, pacrpeaennTe IEKTPOHBI 10 OpOUTAIIAM,
OTBEYAIOIIMM HU3IIEMY JHEPreTUYECKOMY COCTOSHHIO aTOMOB: MapraHia, as3ora,
KHUCIIOPOJa, KPeMHUS, KOOAJIbTA.

40. CKOJIBKO M KaKue 3HAYeHUsI MOXKET MPUHUMAaTh MarHUTHOE KBAHTOBOE

YKCIIO M) IPH opOuTaIbHOM KBaHToBOM uucie |=0; 1; 2 u 3? Kakue sjeMeHTHI B
IECPHOAMYECKON CHCTEMEe HOCAT Has3BaHue S-, p-, d-, f-amemenTtoB? IIpuBeaute
MIPUMEPHI.

41. Kakue 3HaueHUs MOTYT NMPUHUMATh KBaHTOBbIC umciaa N, |, m m m,
XapakTepU3ymolue COCTOSIHUE SJIEKTPOHOB B arome. Kakue 3HaueHus OHU
MPUHUMAIOT ISl BHEIIHUX 3JIEKTPOHOB aTOMa MarHusi?

42. Yem oTaw4YaeTcs TOCICAOBATCIBHOCTh B 3allOJHEHWHW aTOMHBIX
opOuTasieli y aToMOB O-3JIEMEHTOB OT TOCJICIOBATEIBHOCTH 3aIllOJHEHHUS WX Y
aTOMOB S— M p—aeMeHTOB? COoCTaBbTE JIEKTPOHHYIO (hOpMYITy aToMa AJIEeMEHTa C
MOPSIIKOBBIM HOMEpPOM 46, YyYUTBIBasi, UTO, HAXOMSICh B TSATOM TEPHOJE, aTOMbI
ATOTO 3JIEMEHTA Ha MSATOM  JHEPreTHYECKOM YPOBHE HE COJAEpPKAT HU OJHOTO
AIEKTPOHA.

43. CocTaBbTe€ IJIEKTPOHHBIE (POPMYIIBI ATOMOB 3JIEMEHTOB C MOPSAKOBBIMH
HOMepaMu 24 u 33, yuyuTbhiBasi, YTO Y NEPBOrO MPOUCXOAMUT MPOBAJ OJIHOTO 4s-
anekTpoHa Ha 3d-momypoBeHb. K KakoMy 3JEKTPOHHOMY CEMEMCTBY OTHOCHUTCS
KaKIBIHA U3 DTUX DJIIEMEHTOB?

44, 3HayeHus1 KaKOro KBAHTOBOTO YHCJIa OMNPEICIISIOT Yncio S-, P-, d- u f-
opoOuTasneii Ha 3HepreTndeckoM ypoBHe? CKOJIBKO BCEro S-, P- U 0-3JCKTPOHOB B
aToMme koOasbTa?

45. B ueMm 3akitouaercs TpUHIUN HecoBMecTUMOCTH [Taynu? Moxker nu
OBITH Ha KAKOM-HHOYIb IOAypOBHE aToMa p'— min d'°— smexrporos? Ilouemy?
CocTaBbTe NEKTPOHHYIO (OPMYITY aroMa dJIeMEeHTa C MOPSAIKOBBIM  HOMEPOM
22 ¥ yKa)XUTE €ro BaJICHTHBIE AJIEKTPOHBI.

46. CocTaBbTe IJIEKTPOHHBIE (POPMYIIBI ATOMOB 3JIEMEHTOB C MOPSAKOBBIMH
HoMepaMmH 32 u 42, yuuTsIBasi, 4YTO Yy IMOCIAEAHETO MPOUCXOAUT IPOBAJI OJHOTO Ss-
anekTpoHa Ha 4d-momypoBeHb. K KakoMy 3JEKTPOHHOMY CEMEWCTBY OTHOCHUTCS
Ka)KJIBIM U3 DTHUX DJIEMEHTOB?
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HEPHUOIUYECKAS CUCTEMA 9JIEMEHTOB JI. U. MEH/JIEJIEEBA

47. Vcxolis U3 TOJIOKEHUSI TepMaHus, 1Ie3Usl U TEXHEIHs B MEepUOANIECKOM
CUCTEME  CcOCTaBbTe  (OpMYJbl  CJIEAYIOIIUX  COCIWHEHUW: MeTa- U
OpTOTEepMaHUEBON  KUCHOT, guruapodocdarta mMe3uss U OKCHUAA TEXHEIHs,
OTBEUAIOILIIETO €ro BHICHICH cTeneHu okuciaeHus. W3o0pasure rpadudecku
(bOpMyIIbI 3TUX COCAMHEHUN.

48. Yto Takoe sHeprus MoHU3auu? B KakuWx eIMHUIIAX OHA BBIpAXKAeTCs?
Kak m3MeHsieTcss BOCCTaHOBUTENbHAS AKTUBHOCTh S— M p—3JIEMEHTOB B IpYIIax
MEPUOANYECKON CUCTEMBI C YBEIIMUEHUEM TOpsiiKoBoro Homepa? [louemy?

49. UYUro  Takoe  anekTpooTpuuarenbHocTh?  Kak — u3MeHsercs
IIEKTPOOTPHULIATENIBHOCTD p—3JIEMEHTOB B NEPHOJE; B IPyIIEC NEPUOINYECKON
CHUCTEMBI C YBEIMYECHHEM MOPSAIKOBOTO HOMEpa?

50. MUcxonms w3 mONOKEHUS TEepMaHHs, MOJUOJACHA U PpPEHHUS B
NEPUOAMYECKON CHCTEME COCTaBbTe (OPMYJIbI  CIEAYIOLIUX COEIUHEHUM:
BOJIOPOJIHOTO COCJMHEHHS T€pPMaHUs, PEHHUEBOW KHUCIOTHI U OKCHJIa MOJIMOJIEHA,
OTBEYAIOLIET0 €ro BhICIIEH cTeneHu okuciaeHus. W3o0pasure rpaduyecku
(bOpMYJIbI 3TUX COETUHEHUH.

51. Yro Takoe cpoACTBO K 3JIEKTPOHY? B Kakux eIMHUILIaX OHO BhIpaKaeTcs?
Kak m3meHsieTcss OKUCIuTeNbHasi aKTUBHOCTh HEMETAJJIOB B MEPUOJIE U B TPyNIe
MEPUOJIMYECKOM CHUCTEMBI C YBEJIMYEHHUEM MOPSAKOBOTO HoMmepa? Otser
MOTUBUPYWUTE CTPOCHHEM aTOMa COOTBETCTBYIOIIETO 3JIEMEHTA.

52. CocraBbTe (GOpPMYIBI OKCHIOB M THAPOKCHIOB 3JIEMEHTOB TPETHETO
nepuoaa NEPUOANYECKON CUCTEMbI, OTBEUAIOIINX UX BBICIIEH CTENEHU OKUCIEHUSI.
Kak u3meHsieTcs XMMUYECKHW XapakTep STUX COCAUHECHUN IIpU IEPEXOJE OT
HaTpus K XJIopy?

53. Kakoif U3 371eMEHTOB YETBEPTOrO MEepUoja — BAaHAJAUA WU MBIIIBIK —
oOnamaer Oojee BHIPAKCHHBIMU METAJUIMUYECKUMU cBoMicTBamu? Kakoil u3 3Tux
3JIEMEHTOB 00pa3zyeT ra3oo0pa3sHoe coeAuHeHue ¢ Bogopoxom? OTser
MOTUBHUPYHTE UCXOMS U3 CTPOCHHS] aTOMOB JTaHHBIX 3JIEMEHTOB.

54, Kakue a51eMeHThl 00pa3yroT ra3oo0pa3Hbie CoOeIMHEHUs ¢ BojiopoaoM? B
KaKUX Tpynmnax NepuoJANYEeCKON CUCTEMbI HAXOASATCS 3TU dJieMeHThI? CocTaBbTe
(bopMysbl BOIOPOJHBIX M KUCIOPOAHBIX COCAMHEHUI XJIOpa, TEUTypa U CYypbMBbI,
OTBEYAIOIIUX WX HUBIICH U BBICIICH CTENEHSIM OKUCIICHUS.

55. ¥V Kakoro 3JeMeHTa YeTBEPTOro Mepruojia — XpoMa UiH celieHa — CUJIbHee
BBIpaKEHbI MeTaJUIM4eckue cBoicTBa? Kakoil M3 STUX 3JIEMEHTOB oOpasyer
razoobpasHoe coeauHeHue ¢ BoaopoaoM?  OTBET MOTHBHPYHUTE CTPOCHUEM
aTOMOB XpOMa U CEJICHA.

56. Kakyro HU3IIyI0 CTENEeHb OKHUCICHUS TMPOSBISIOT XJIOp, Cepa, a30T U
yraepon? Ilouemy? CocrtaBbTe (GOpMYIBI COCIMHCHUN AIIOMUHUS C JaHHBIMU
AJIEMEHTAMH B 3TOW MX CTENEeHW oKucieHusa. Kak Ha3bIBalOTCS COOTBETCTBYIOIIUE
COEJIMHEHHUSA?
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57. YV Kakoro u3 p—dJEMEHTOB IATOW TPYIIBI MEPUOTUIECKON CHCTEMBI—
docdopa nam cypbMbI — CUIIbHEE BBIpaKEHBI HEMeTaJUTHUeCKne cBoiicTBa? Kakoi
U3  BOJOPOJHBIX  COCIWHEHWH  JaHHBIX  JJIEMEHTOB  Ooyiee  CHIIBHBIN
BOCCTaHOBUTENH? OTBET MOTUBUPYWUTE CTPOCHUEM aTOMa 3TUX AJIIEMEHTOB.

58. Hcxonms W3 TOJOXKEHUS MeTaula B TICPUOJUYCCKON CHUCTEME TaiiTe
MOTHBHPOBAHHBIA OTBET Ha BOIMPOC: KAKOW U3 JABYX THIPOKCHUIOB OoJiee CHIIbHOE
ocuoBanue: Ba(OH), unmu Mg(OH),; Ca(OH), mmu Fe(OH),; Cd(OH), wu
Sr(OH)27

59. Tlouemy mapranei MpOSBISET METALNTMYECKUE CBOWCTBA, a XJOp —
HemeTaimueckue? OTBET MOTHBHPYHTE CTPOCHHEM aTOMOB ATHX 3JIEMEHTOB.
Hanummre ¢hopMyIibl OKCUIOB ¥ THAPOKCHIOB XJIOpa U MapraHIia.

60. Kakyro HU3IIIYIO CTENIEHh OKUCIICHUS MPOSIBIIIOT BOIOpOI, PTop, cepa u
azot? Ilouemy? CocrtaBbTe  (HOPMYJIBI COCIUHEHUW KaJNbLMS C JaHHBIMU
AJIeMEHTaMu B OTOM MX CTENEHU OKHUCIICHHUS. Kak Ha3zbpiBarorcs
COOTBETCTBYIOIIUE COCTUHEHUS?

61. Kakyro HU3IIYIO U BBICIIYIO CTEIIEHb OKUCIICHHS MPOSBIISIIOT KPEMHHUIA,
MBIIIbsK, ceieH U xJjop? [louemy? CoctaBbTe (OpPMYINBI COCTUHEHUN JaHHBIX
AJIIEMEHTOB, OTBEYAIOIIUX TUM CTEIICHSIM OKHCIICHHUS.

62. K kakomMy CeMEHCTBY OTHOCSTCS DJIEMEHTH, B aTOMaX KOTOPBIX
MOCIICHUN 3JICKTPOoH noctynaeT Ha 4f— u Ha Sf-opOurtamn? CKOJBKO 3JEMEHTOB
BKJIFOUAET KaXJO€ U3 3TUX ceMeucTB? Kak oTpakaeTcs Ha CBOWMCTBAX  ATHUX
AJIEMEHTOB 3JIEKTPOHHOE CTPOEHUE X aTOMOB?

63. ATOMHBIE MacChl 3JIEMEHTOB B MEPHUOAMYECKON CHUCTEME HEMPEPHIBHO
YBEJIMYUBAIOTCS, TOT/Ia KaK CBOMCTBA MPOCTHIX TEN M3MEHSIOTCS MEPUOTUIECCKH.
Uem 3TO MOXKHO OOBSICHUTH?

64. KakoBa coBpemeHHas (POPMYIHpPOBKA  MEPUOJUYECKOTO 3aKoHa?
OObscHUTE, TIOYEMY B NEPUOAMYECKON CHUCTEME 3JIEMEHTOB aproH, KoOalbT,
TEJUTYyp U TOPUH MOMEIIEHbI COOTBETCTBEHHO Iepes KalhueM, HUKEJIeM, HOI0M U
MPOTAKTUHUEM, XOTSI M UMEIOT OOJIBIITYI0 aTOMHYIO Maccy?

65. Kakyio HU3BIIYIO ¥ BBICIIYIO CTETIEHb OKHUCIECHUS TPOSBISIOT YIIIEPO,
dbocdhop, cepa u ion? Ilouemy? CocrtaBbTe (HOPMYNBI COCIUHEHHH  JTAHHBIX
AJIEMEHTOB, OTBEYAIOIINUX ITUM CTETICHSIM OKHUCIICHHS.

66. Kakyro BBICIIyIO CTENEHb OKUCICHHS  MOTYT MPOSBIATH Te€pMaHUM,
BaHaui, Mapraneny 1 kceHoH? Ilouemy? CocTaBbTe POpPMYIIBI OKCUIOB JAHHBIX
AJIEMEHTOB, OTBEYAIOIINX 3TOM CTEIIEHU OKHCIICHUSI.

67. IlpuBeaute coBpeMeHHYI0 (GOPMYIUPOBKY MEPUOANYECKOTO 3aKOHA
J.1.Menneneesa. [Touemy Li, Na, K, Rb, Cs, Fr cocraBisior nepByio riaBHYIO
noarpymmy, a C, Si, Ge, Sn, Pb 4erBepTyro INIaBHYIO MOATPYIITY JIEMEHTOB?
OTBeT MOTUBUPYWUTE CTPOCHUEM BHEITHUX YHEPTETUIECKUX YPOBHEH aTOMOB
COOTBETCTBYIOIIUX 3JIEMEHTOB.

68. Hcxoms wu3 3aKOHOMEPHOCTEM TEPUOJUYECKON CHCTEMbI, JlalTe

MOTHUBUPOBAHHBINM OTBET Ha Bompoc. Kakoil U3 IByX THAPOKCHIOB 0OJiee CHIILHOE
ocuoBanue: NaOH wmm RbOH; Ca(OH), uau Cu(OH),; Zn(OH), uau Sr(OH),?
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69. Kak BiMsieT MOBBIIIEHUE CTENEHU OKHUCIICHMs 3JIEMEHTa Ha CBOMCTBA
00pa30BaHHBIX UM OKCHUIOB M TUApokcuaoB? Mcxons U3 3Toro, oObsSCHUTE, Kak
MEHSIIOTCSI XuMu4eckue cBoiictBa okcuaoB MnO, MnO,, Mn,O; u ruapokcuioB
Mn(OH),, Mn(OH),4, HMnO,?

70. Pacnpenenute SJEKTPOHBI aTOMa CEpbl IO KBAHTOBBIM SYCHKaM.
CKOJIbKO HECHMapeHHBIX JJIEKTPOHOB y aroMa Ccepbl B HOPMAJIbHOM |
BO30YXIeHHOM cocTOssHMsIX? Kak MOXHO OOBSACHHTH HAIWYHE Yy CEPhl YETHOU
MEPEMEHHOU BaJI€HTHOCTHU?

71. Pacmpenenurte SJCKTPOHBI aToOMa XJOpa MO KBAaHTOBBIM SYCHKaM.
CKOJIBKO HECTIAPEHHBIX AJIEKTPOHOB Y €r0 aToMa B HOPMAJIbHOM U BO30YXICHHOM
coctosiHuAX? Kak MOXHO OOBSCHHUTH HaJUM4ME y XJOpa HEYETHOW NMEPEMEHHOU
BAJICHTHOCTH?

72. Pacrmipenenure AJIEKTPOHBI aTOMOB a30Ta U Qocdopa Mo KBAHTOBHIM
suerikam. OOBSICHUTE, MOYEMY C TOUKH 3PEHUS YUYECHUS O BAJICHTHOCTH JUIs a30Ta
MSATUBAJIEHTHOE COCTOSTHUE HEBO3MOXKHO, a JUIsl pocdopa — BO3MOXKHO?

XUMHNYECKASA CBA3b U CTPOEHUE MOJIEKY JIL.
KOHIAEHCUPOBAHHOE COCTOSAHUE BEIIECTBA.

73. Kakylo XMMHYECKYIO0 CBS3b HAa3bIBAIOT KOBaJNEHTHOW? UYeM MOXKHO
OOBSICHUTh HANpPaBJIEHHOCTh KOBAJIEHTHOM cBsi3u? Kak MeTO/] BaJICHTHBIX CBs3EH
(BC) o0bsicHsIET CTpOEHUE MOJIEKYJIIBI BOBI?

/4. Kakast KOBaJICHTHasl CBA3b HA3bIBAETCS HEMOJISPHOU U KakKas MOJISIPHON?
YTO CHyXUT KOJIUYECTBEHHOW MEPOM IOJSIPHOCTH KOBAJIECHTHOU cBs3n?
CocTaBbTe 3JIEKTPOHHBIE CXeMbl cTpoeHHs MoJiekyd Nj, H,O, HI. Kakue u3 Hux
ABJISIFOTCS. AUTIOJISIMU ?

75. Kakoii crioco6 00pa3oBaHusi KOBaJICHTHOUM CBSI3M HA3BIBACTCS JOHOPHO-
aknentopubiM? Kakue Xumuuyeckue CBS3M HUMEIOTCS B HOHAX NH," u BF, ?
YKaxxute JOHOP U aKLEINTOop.

76. Kak meron BaneHTHbIX cBsizeil (BC) oOBsCHSET NHMHEWHOE CTPOEHUE
mouiekyiiel BeCl, u terpasapuueckoe — CHy?

/7. Kakasi KOoBaJICHTHasi CBSI3b Ha3bIBAETCS G-CBA3BIO U KakKasl T-CBA3BIO?
Pa3zbepute Ha mpuMepe CTPOCHUSI MOJIEKYJIbI a30Ta.

78. CKOJIBKO HECTIAPEHHBIX JIEKTPOHOB UMEET aTOM XJIOPa B HOPMAILHOM H
BO30YXKJEHHOM cocTosiHusX? Pacnpenenure 3TH 3JIEKTPOHBI MO KBAaHTOBBIM
sueiikam. Yemy paBHa BaJICHTHOCTb XJIOpa, OOYCIIOBJIEHHAs HECHapeHHbIMU
AJEKTPOHAMHU?

79. Pacnpenenurte SJEKTPOHBI aToMa CEpbI M0 KBAHTOBBIM sTUEHKaM.
CKOJIbKO HECMAapeHHBIX JJICKTPOHOB HMMEIOT €€ aTOMbl B HOPMAaJIbHOM U
BO30Y)XJIEHHOM cocTOsiHUAX? Uemy paBHa BaJCHTHOCTH CEpbI, OOYCIOBJICHHAs
HECIAPEHHBIMU JIEKTPOHAMU?

80. Uro HazwiBaeTcs aunoibHbIM MoMeHToM? Kakas 3 monexkyn HC1, HBr,
HI umeeTt Hanbonpmuii nunonasHbI MOMeHT? [Touemy?

81. Kakme KpuCTaTIIMYECKUE CTPYKTYpPHbI Ha3bIBAIOTCSI HOHHBIMH,
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ATOMHBIMU, MOJIEKYJISIPHBIMU U MeTaJimueckuMu? Kpucramibl Kakux BEIIECTB:
anMa3, XJOpHJ HaTpus, IUOKCUJ yriepoja, LIUHK — HMEIOT YyKa3aHHbIE
CTPYKTYpHbI?

82. CocTaBbTe 2JIEKTpOHHBIE cxeMbl cTpoenust Mmonekyn Cly, H,S, CCly. B
KaKUX MOJIEKyJIaX KOBaJCHTHAas CBSA3b SBIIACTCS MOJsipHON? Kak MeTo/ BaleHTHBIX
cszeit (BC) 00bsCHSIET yriioBoe CTpoeHne MOJICKYITbI H,S?

83. UeM oTinyaeTrcs CTPyKTypa KpPHUCTAJIOB NaCl ot cTpyKTyphl
KpuctauioB Hatpua? Kakoi BuJ CBA3M OCYIIECTBISIETCA B 3TUX KpHUCTaIax?
Kakne xpucrammmyeckue pemeTku umeroT Hatpuiik u NaCl? Yemy paBHO
KOOPJIMHALIMOHHOE YMCJIO HATPUS B 3TUX pELIETKaX?

84. Kakas xumuueckas CBSI3b Ha3bIBaeTCs BOAOPOAHOM? Mexay
MOJIEKYJJaMU Kakux BemiecTB oHa oOpasyercsa? Ilouemy H,O u HF, umes
MEHBIIYI0O MOJEKYJIPHYI0O Maccy, IUIaBATCSA M KUIAT NpU 0ojiee BBICOKHX
TeMIepaTypax, 4eM UX aHajaoru?

85. Kakas xummunyeckasi cBsi3b Ha3biBaeTcsi MOHHOM? KakoB MmexaHusM ee
oOpazoBanusi? Kakue cBOMCTBA HMOHHOM CBSI3U OTJIMYAIOT €€ OT KOBAJECHTHOM?
[IpuBenuTe nBa MpUMEpa TUIIMYHBIX MOHHBIX coequHeHM. Hanummure ypaBHeHUS
IIPEBPAILECHHS COOTBETCTBYIOLIUX HOHOB B HEUTPAJIbHBIE ATOMBI.

86. Uto criemyer moOHUMATh MOJ CTEMEHBIO OKHCIeHUs atoma? Ompenennure
CTENEHb OKHUCIIEHUSI aTOMa YIJIEPO/ia M €r0 BAJIEHTHOCTh, 00YCIOBICHHYIO YHCIOM
HeCHapeHHbIX 31eKTPOoHOB B coenuHenusx CHy, CH3;OH, HCOOH, COs,.

87. Kakume cuimpl MONEKYISIPHOTO  B3aUMOJICHCTBUS  HA3bIBAIOTCS
OpUEHTAUMOHHBIMM, HHAYKIMOHHBIMU W aucnepcuoHHbeiMu? Korga onu
BO3HMKAIOT U KAKOBA MPUPOJIA STUX CHJI?

88. Kakas xumuueckasi cBsi3b Ha3bIBa€TCSl KOOPAUHAIIMOHHOM MJIM TOHOPHO-
akuentopHon? Pazbepute cTpoeHHE KOMIUIEKCA [Zn(NH3)4]2+. YKaxute IOHOp U
akuenrop. Kak meron BaneHTHbIX cBsizedt (BC) oObsicHsET TeTpasapudeckoe
CTPOEHHUE ITOTO MOHA?

89. Kakue snexkTpoHbl aToMa 00pa y4yacTBYIOT B 00pa30BaHUU KOBAJIEHTHBIX
cszeii? Kak wmeton BaneHTHbIX cBsizet (BC) oOBsicHAET CUMMETPUYHYIO
TpeyroyibHyto popmy mosekyibsl BF3?

90. Kak Meronm MOJEKYISpHBIX OpOuTanell OOBICHIET mNapaMarHUTHBIE
CBOMCTBA MOJEKYJIbl Kuciopona?  Hapucyite  OSHEpPreTHYECKylH)  CXEMY
oOpa3oBaHus MojeKkysbl O, B MeTOIe MOJIEKYJIIpHBIX opOuTaneit (MO).

91. HapucyiiTe sHepreTMdyeckyro cxemy oOpa3zoBaHusi Mojekyisl F, B
Metone MO. CKOJBKO 3JIEKTPOHOB HAXOJWUTCS HA  CBA3BIBAIOIIUX U
Pa3phIXJSAIOMUX OpOUTANISIX?

92. Kak METOJ MOJIEKYJISIPHBIX opOuTanei O0OBSCHSET
OOJBITYI0 SHEPTHIO JUCCOIMAIMA MOJICKYJIBI a30Ta? HapucyiiTe sHEpreTHIECKYIO
cxemy oOpa3oBaHHUs Monekyiasl N, B Metoge MO. CKOIBKO 3JIEKTPOHOB

HaXOJHUTCA Ha CBA3BIBAIOIINX WU PA3PBIXJIAIOIITUX Op6I/ITaJ'I$[X?
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OHEPTETUKA XUMHNUYECKHUX NPOLECCOB
(TEPMOXUMHUYECKHUE PACYETHI)
(ITpu pemiennu 3a7a4 3TOroO pasziena cM. Tao. 1)

Hayka 0 B3auMHBIX NPEBPALICHUSAX PA3JIMYHBIX BHUJIOB YHEPTUH HA3BIBAETCS
TEPMOJMHAMUKOM. TepMOJMHAMUKA YCTAHABIMBAECT 3AKOHBI ATUX IIPEBPAILECHNAN, a
TAaK)K€ HAINpaBJICHHE CAaMONPOU3BOJBHOIO TEUYEHUS pa3JIMYHBIX IPOIECCOB B
JaHHBIX yciaoBusAX. [Ipu XUMHUYECKMX peaklUMsX MPOUCXOAIT TIIyOOKHe
KAUECTBEHHbIE M3MEHEHUs B CHUCTEME, PBYTCSl CBSI3M B HMCXOJHBIX BEIIECTBAX WU
BO3HUKAIOT HOBBIE CBSI3M B  KOHEYHBIX MPOAYKTaxX. OITU HU3MEHECHUS
COMPOBOXK/IAIOTCS TOTJIOIIEHUEM WM BbIACICHHEM 3HEpruu. B OonbIIMHCTBE
CJIy4aeB 3TOW SHEpPruey sBJISIETCA TEIUIoTa. Pa3nen TepMOIMHAMUKH, U3yYarOlIUid
TeIJI0BbIC Y(DPEKTH XUMUUECKUX PEaKIINM, Ha3bIBACTCS TEPMOXUMUEH.

Peakunn, KOTOpble CONMPOBOKAAKOTCA BBIACICHUEM TEIJIOTHI, HA3BIBAKOTCS
HK30TEPMUYECKHMH, a T€, KOTOPHIE COMNPOBOXKIAIOTCS IOIIIOIICHUEM TEIUIOTHI, —
OHAOTEPMUYECKUMU. TEIIOThl peakluuidl SBISIIOTCA, TaKUM 00pa3oM, Mepou
U3MEHEHHUS CBOMCTB CUCTEMBI, U 3HaHUE UX MOYKET UMETh OOJIbILIOE 3HAYCHUE TIPU
OMPEICIICHUH YCIOBUN MPOTEKAHUS TE€X WUJIN UHBIX PEaKIUH.

[Ipu mro0oM mporecce COOMI0AETCS 3aKOH COXPAHEHHUSI SHEPrUU Kak
nposiBieHHe Oojee OOILIero 3akoHa MPUPOJABI — 3aKOHA COXPAHEHUs MAaTEepUU.
Tenmorta (Q), morjomieHHass CUCTEMOM, HJAET Ha HU3MEHEHUE €€ BHYTpPEHHEH
sHeprun (AU) u Ha coBeprierne padoThl (A):

Q=AU+ A.

BuyTtpennsis sneprusi cucrembl U — 3T0 00muid ee 3amac, BKIIOYAIOIIHMA
DHEPIUI0 IOCTYNATEIBHOIO W BPAIATEIBbHOIO JBWKEHUS MOJIEKYJ, 3HEPTHUIO
BHYTPUMOJIEKYJISIPHBIX KOJICOAHUI aTOMOB M @TOMHBIX TPYII, SHEPTHIO ABMXKEHUS
JIEKTPOHOB, BHYTPUSIEPHYIO SHEPTHIO U T. 1.

BHyTpeHHsS 3HEprus — 3TO IMOJIHASL SHEPTUSl CUCTEMBI 0€3 MOTEHIMATBLHOU
SHEPruM, OOYCJIOBJIEHHOW TMOJOKEHHUEM CHUCTEMbl B TIPOCTpaHCTBE U 0e3
KUHETUYECKOW PHEPrHH CUCTEMBI Kak Lesoro. AdcontoTHoe 3HaueHne U BeriecTs
HEU3BECTHO, TAK KaK HEJIb3sl IPUBECTU CUCTEMY B COCTOSIHHME, JIMILIEHHOE SHEPTUU.
BHyTpeHHsI1 SHeprusi, Kak M J000i BHI DJHEPruu, ABISETCS (YHKUIHMeH
COCTOSIHUAI, T. €. €€ H3MEHECHHE OJHO3HAYHO ONPENEIACTCS HAYAJIbHBIM U
KOHEYHBIM COCTOSIHUEM CHCTEMbl U HE 3aBHCHUT OT MYTH NEpexoia, M0 KOTOPOMY
nporekaeT npouecc AU =U,-U; tne AU — u3MeHeHne BHYTPEHHEH HHEPruu
CHCTEMBI TIpU Tiepexoie oT HavabHOro coctosiaus (U;) B koreunoe (U,).

Ecmu U2> U1 t0o AU >0.
Ecmu U2< Ul, to AU <0.

Temnora u paboTta GYHKIUSIMHU COCTOSHUSI HE SIBIISIFOTCS,, OO OHM CIIyKat
dbopMaMu Tepesaud SHEPrUU M CBSI3aHbI C IPOLIECCOM, a HE C COCTOSHHUEM
cucrembl. [lpm xumuyeckux peakiusix A — 3To paboTa NPOTHUB BHELIHETO
JaBJIeHUs, T. €. B NepBOM mpubmkenuun A=pAV, rae AV — uszmeHenue oobema

26



cuctembl (V,—V;). Tak kak OOJIBIIMHCTBO XMMUUYECKUX PEAKIUN MPOBOIAT MPHU

MIOCTOSTHHOM JIaBJICHUH, TO I U300apHO — H30TEPMHUUYECKOTO MpoIiecca (p—
const, T = const) Temmnora Q, OyzneT paBHa:
Qp=AU + pAV;

Qp= (U-Up)+p(V2-Va);
Qp = (U2+pVy) — (Ur+pVy).
Cymmy U+pV o6o3raunm uepe3 H, Torma
Qp = H2—H1 = AH.

Bennuuny H Ha3biBaroT sHTanbnueil. Takum o0pa3oM, TeioTa npu p=
const 1 T=const mpuobpeTaeT CBOWCTBO (HYHKIMU COCTOSHHUS U HE 3aBHCHUT OT
MyTH, 0 KOTOPOMY MpoTeKaeT npoiecc. OTCIoa TEIIoTa peakiuu B U300apHO-
U30TEpPMUYECKOM Ipouecce Qp, paBHa M3MEHEHHUIO >HTanbnuK cucreMbl AH (eciu
€IMHCTBEHHBIM BUI0OM pa0OThI sABIIAeTC pabora pacmupenns). Qp,=AH.

Onraneiiua (H), xaxk u BHyTpenHsisi sHeprust (U), saBisercs GyHKIHEH
cocTosiHus, ee u3MeHeHue (AH) onpenensercs ToNbKO HaYaIbHBIMU U KOHEYHBIMU
COCTOSIHUSIMM CHCTEMBI M HE 3aBHCHUT OT IIyTH epexona. HeTpyaHo Buaers, 4to
TEIUIOTAa PEaKIUH B HM30XOpHO-u30oTepMuueckoMm mpomecce (Q,) (V=const;
T=const), npu kotopoM AV=0, paBHa U3MEHEHUIO BHYTPEHHENU SHEPTHUHU CUCTEMBI
AU, Qy=AU. TemmoTel XUMHUYECKHUX IPOLIECCOB, MPOTEKAOIIMUX IIpU P, T=const u
V, T=const, Ha3bIBAIOT TEMJI0BBIMH 3¢ PexTamu.

[Tpu 2K30TEpPMUYECKUX pEAKLUAX IHTAIBIUS CUCTEMBI yMeHbImaercs u AH
<0 (Hy<H;), a npu 3HIOTEPMUYECKUX IHTAJIBIHS CUCTEMBI yBenuuuBaercs u AH
>0 (H,>H)). B nanpHeiimem teruioBsie 3G ¢GeKTh BCIOIy BhipaxaroTcs uyepe3 AH. B
OCHOBE TEPMOXMMHYECKUX pacueToB JexuT 3akoH ['ecca (1840): «TemnoBoit
ab(deKT peaknuu 3aBUCUT TOJIBKO OT TPUPOABI U (PU3UYECKOTO COCTOSHUS
UCXOJHBIX BEIIECTB U KOHEUHBIX MPOAYKTOB, HO HE 3aBUCHUT OT ITyTH IEPEX0ar.
YacTo B TEpMOXMMHYECKHX pacdyeTax NPHUMEHSIOT CIEACTBUE M3 3aKoHa I'ecca:
«TemmoBoit 3¢ dext peakuuu (AHx.p) paBeH cymme Teruior oopaszoBanus (AHoep)
IPOAYKTOB PEAKIUH 3@ BBIUETOM CyMMBbI TEIUIOT OOpa30BaHUs UCXOIHBIX BEIIECTB,
c ydyeToM KO3(pGUIUEHTOB Tiepea (GopMyllaMH STHUX BEIIECTB B ypaBHEHUU
peaKIum»:

AHX.p. = ZAHHpouo6p - ZAHHCXo6p

Ipumep 1. Ilpu B3auMoaelCTBUU KpUCTALIOB XJjopuaa (ocdopa (+5) ¢
napaMu BOJbI 00pa3yrorcs xkuakuil xjaopokcua POCIl3; v XJopucThIi BOAOPOI.
Peakiusa conpoBoxnaerca BoiaeneHuem 1114 x/lx temnorsl. Hanumumre
TEPMOXHUMHUYECKOE YPABHEHNE 3TOU pEaKIIUU.

Pemienue. YpaBHEHUS peaklMii, B KOTOPBIX OKOJIO CUMBOJIOB XHUMHUYECKUX
COCOMHEHUN YKa3bIBAIOTCA HX arperarHble COCTOSHHUS WM KPUCTAJUIMYECKas
Moau(dHKAIKS, a TAK)KE YHCICHHOE 3HAYCHUE TEIUIOBBIX 3((EKTOB, HA3BIBAIOTCS
TEPMOXHUMUYECKAUMHU. B TEPMOXUMHUYECKUX YPABHEHUSX, €CIU 3TO CHEUUAIBHO HE
OTOBOPEHO, YKAa3bIBAIOTCA 3HAYCHUS TEIUIOBBIX 3(PPEKTOB TpPH  MOCTOSHHOM
nasieHun Qp, paBHbIe HM3MEHEHHUIO dSHTanbnuu cucreMel AH. 3nauenne AH
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MPUBOJAST OOBIYHO B IPABOM YaCTH ypaBHEHU S, OTJIENISS €ro 3ansTON UM TOUKOU ¢
3amsiToid.  [IpuHATHI  clenyrolMe COKpallleHHble OO0O3HAaYeHUsi arperaTHoro
COCTOSIHUSA BEIIECTB: T-Ta3000pa3HOe, X—KUIKOE, K—KpPUCTALTUMYECKOE. OTH
CHUMBOJIbI OIYCKAIOTCS, €CIIU arperaTHOE COCTOSTHUE BEIIECTB OUEBUTHO.

Ecnu tennora B pesynbraTe peakuuu BbiaenseTrcsa, To AH<0. YuutbeiBas
CKa3aHHOE, COCTaBJISIEM TEPMOXMMHUYECKOE YpPAaBHECHHE JaHHOW B NIPUMEPE
peaKkuu:

PCl15s (k) + H,O (1) = POCl3 (%) + 2HCI (1);
AHxp =—-111,4 xJIxk.

IIpumep 2. Peaknus TropeHHMs 3TaHa BBIPAXKACTCA TEPMOXUMUYECKUM
YpaBHEHUEM
C,Hs (r) + 31/, 0, (r) = 2CO, (r) + 3H,0 (x);
AHx.p =-— 1559,87 K,Z[}K
BbruncnuTth TEmoTy oOpa3oBaHUs 3TaHa,  €CIM  W3BECTHBI TEIIOTHI
obpazoBanus CO; (r) u H,O (k) (Tabm. 1).

Tabmuma 1
CrangapTHble TEII0ThI (AHTAJBIINN) 00PA30BAHNS HEKOTOPBIX
BellecTB
BemiectBo CocrosiHue AH0298 BemectBo Cocrostane AH0298
kJI>k/MOJIb kJI>k/MOJIb

CS, r +115,28 CH30H r -201,17
NO r +90,37 C,HsOH r —235,31
CeHe r +82,93 H,0O r —241,83
C2H4 Tr +52,28 Hzo K —285,84
H,S r -20,15 NH,C1 K -315,39
NH; r —46,19 CO, r -393,51
CH, r —74,85 Fe,0s K -822,10
C,Hs r —84,67 Ca(OH), K -986,50
HCI r -92,31 A1,0; K -1669,80
CO r —110,52

Pemenue. TeruioToit oOpa3oBaHus (PHTAIBNNEH) TAHHOTO COCIUHCHUS
HA3bIBAIOT TEIUIOBOM A EKT peakiuu 00pa3oBaHHUS OJHOTO MOJIb 3TOTO
COCMHEHHSI M3 TPOCTHIX BEIIECTB, B3STHIX B HMX YCTOMYMBOM COCTOSHUM TIPH
JTaHHBIX yCIOBUSAX. OOBIYHO TEMJIOTHI 00pa30BaHUS OTHOCAT K CTaHIAPTHOMY
cocTostHuO, T. €. K 25°C (298 K), u 1 atm u o603HayaroT uepes AH,. Tak xak
TerIoBo 3(PexT ¢ Temmneparypoid M3MEHSeTCS HE3HAYUTEIbHO, TO 3/1€Ch U B
JanbHEHIIeM WHIEKChl OMyCKalTCs U TeIioBor 3¢ ekt obo3Havaercsa yepe3 AH.
CnepoBaTenbHO,  HYXXHO  BBIYMCIUTH  TeIJIOBOM  addexr  peakuuwu,
TEPMOXHUMHUYECKOE YpaBHEHHE KOTOPOU MMeEeT BUA
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2C (rpad) + 3H; (1) = C¢Hg (r); AH = ...
UCXO/JIS U3 CIEAYIOMMX JaHHBIX:

a) CgHs (1) + 3 '/, O, (1) = 2CO, () + 3H,0 (x); AH =—1559,87 kJIk;

0) C (rpad) + O, (r) = CO, (r); AH=-393,51 x/Ix;

B) Hy () + '/, O, (r) = H,O (x); AH =— 285,84 kJ[x.

Ha ocHoBanmm 3akoHa ['ecca ¢ TEPMOXMMHYECKUMHU YPABHCHHUSIMH MOYKHO
OTIepUpOBaTh TaK XK€, KaKk W ¢ anreopawmdeckuMu. [[s MmomydeHus HCKOMOTO
pe3yabTara clielyeT ypaBHeHue (0) yMHOXKUTD Ha 2, ypaBHEHHE (B) — Ha 3, a 3aTeM
CYMMY 3THX YpPaBHEHUI BBIYECTh U3 YPaBHEHUS (2):

C,Hg + 3 Y/, 0, — 2C — 20, - 3H, - °/, 0, = 2CO, + 3H,0 — 2CO, — 3H,0; AH =
—1559,87 + 787,02 + 857,52;

C,Hg=2C +3H,; AH =+ 84,67 x/[x.

Tak kak TemioTa oOpa3oBaHUs paBHA TEIUIOTE Pa3IOKEHUsI C OOPATHBIM 3HAKOM,
10 AHC,H (1) = — 84,67 kJIk. K TOMY %e pe3y/IbTaTy mpuaeM, eCiiy s PelieHus
3aJlayu MPUMEHUTH BBIBOJI U3 3aKoHa ['ecca:

AH x.p = 2AH co,, + 3AH 1,0 — AH ¢, — 3 '/, AH Os.

Y4uuThiBasi, 4TO TEIJIOTHl 00PA30BaHUS MPOCTHIX BEIIECTB YCIOBHO MPUHSTHI
PaBHBIMU HYIIIO,

AH c,Hs = 2AH co, + 3AH 1,0 — AH xp ;

AH c,He= 2 (— 393,51) + 3(— 285,84) + 1559,87 = — 84,67;

AH® ¢, (1) = — 84,67 kJIx.

Ipumep 3. Peakuus TOpeHHs OTWIOBOIO  COMPTA  BBIPAXaercs
TEPMOXUMHUYECKUM YPABHEHUEM:

C,Hs0H (x) + 30, (1) =2CO, (1) + 3H,0 (x); AH=?

Boruucnuts temnmoBoit 3Q@EeKT peakiuu, ecid M3BECTHO, YTO MOJISIpHAs
tersiora mapooopazoBanusi C,HsOH (k) paBra  +42,36 kJI)k W U3BECTHBI
teriotel obpazoBanus: C,HsOH (1); CO; (r); H,O (k) (Tadm. 1).

Pemenue. J{ns omnpenenennss AH peakium HEoOXOIMMO 3HATh TEIUIOTY
obpazoBanus C,HsOH (k). [locneaHioro HaxoauM U3 TaHHBIX 3a[a4H:

C,HsOH (x) = C,HsOH (1); AH =+ 42,36 x]Jx.

+ 42,36 = -235,31 —AH ¢,H:0H (X).

AH C,Hs0H (x) = — 235,31 — 42,36 = — 277,67 kI x.

Brrunciiem AH peakuyu, npuMeHsis CIEACTBUE U3 3aKOHA ['ecca:

AH x.p =2(—393,51) + 3(— 285,84) + 277,67 =—-1366,87 xJ]x.

IIpumep 4. PactBopenue mouis 0e3BogHOM coabl Na,COz B 10CTaTOYHO
OOJIBIIIOM KOJIMYECTBE BOJBI COMPOBOXKIaeTcs BbiaenacHueM 25,10 k[ TemioTsl,
Torma Kak mpu pactBopeHun kpuctamwtoruapata Na,COs 10H,O mormomraercs
66,94 k/lx Ttemnotel. Berumcmute Temnory ruaparauuu  Na,CO3  (Temory
o0pa3oBaHUs KPUCTAUIOTHIpATA).

Pemenne. CocraBisieM TEPMOXMMUYECKUE YpPaBHEHHUSI COOTBETCTBYIOIIHUX
pEaAKIINK:
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a) Na,CO3 + aq = Na,COgsaq; AH =- 25,10 x/Ik;

0) Na,C0O3 10H,0+ ag = Na,COs- aq; AH = + 66,94 xJIx.

Breruuras ypaBHenue (6) u3 ypaBHeHus (a) (mpumep 2), MoiaydaeM OTBET:
Na,CO3; + 10H,O = Na,CO5 10H,O; AH=-92,04 KkJIK,

T. €. ipu oOpazoBanuu Na,COjz-10H,0 Beinensercs 92,04 x>k TETIIOTHI.

93. Beruucnure TerioBoi 3(pQexT peakuu BOCCTAHOBICHHUS OJHOTO MOJIS
Fe,0; Mmetammmueckum amoMuaueM. Omeem:. —847,7 k]I K.

94. T'a3o00pazubiii >tunoBeid cnupt C,HsOH MoxkHO mONMYyYnTH MpHU
B3aumojiericteun  stwiena C,H, (r) u  BoasgHbix mapoB. Hanwumwure
TEPMOXHMHUUYECKOE ypPaBHCHHE 3TON pPEAKIUU, BBIUMUCIUB €€ TEIUIOBON 3(P(EKT.
Omeem: —45,76 k]I x.

95. Brrunciure TeraoBoi 3PeKT peakiiuu BOCCTAHOBIICHUSI OKCHJIA Keje3a
(+2) BOIOPOIOM MCXOJIS U3 CIEAYIOMINX TEPMOXUMUYECKUX YPaBHEHUI:

FeO (k) + CO (r) = Fe (x) + CO, (1); AH=-13,18 x/Ix;

CO (r)+', O, (r)=CO, (r); AH=-283,0 kJIx;

H, (r) + ', O, (r)=H,0 (r); AH =-241,83 JIx.

Omeem: +27,99 kJIxk.

96. Ilpum B3amMOAECHCTBUHM Ta3000pa3HBIX CEPOBOAOPOAA M JHUOKCHAA
yriaepojga o0Opasyrorcss mapbl Boisl M cepoyriiepon CS, (). Hanummwmre
TEPMOXHMHUUYECKOE ypPaBHCHHE 3TOH pPEaKIMH, BBIYMUCIUB €€ TEIUIOBOH 3P (EKT.
Omeem: +65,43 x]Ix.

97. Hanmummre tepmoxumudeckoe ypaBHeHHe peakiun mexay CO (1) u
BOJIOPOJIOM, B pe3yinbTare kotopoil obOpasytrorcs CH, (r) m H,O (r). Ckonbko
TEIUIOTHI BBIACIUTCS NpH 3ToM peakiuu? Omeem: 206,16 k]I x.

98. Ilpu B3auMoneHCTBHM Ta3000pa3HBIX METaHa U CEPOBOAOPOJIA
obpasyrorcs cepoyriepoq CS, (r) m Bomopoa. Hammmmre TepMOXHUMHYECKOE
ypaBHEHUE ITOW PEaKkiliu, BEIYUCINUB €€ TETIIOBOM d(PQeKT.

Omeem: +230,43 k]I k.

99. Kpucrannuueckuit XJIOpUJL aMMOHHS oOpa3zyercs npu
B3aMMOJICUCTBUM Ta3000pa3HbIX aMMHaka W XJopuja Bojopoaa. Hamumure
TEPMOXHMHUUYECKOE ypPaBHCHHE JTOH pEaKIMH, BBIYUCIMB €€ TEIUIOBOM 3(dekKT.
CKOJIbKO TEMJIOTHI BBIJEIUTCSA, €CJIM B peakiuu ObUI0 u3pacxogoBano 10 i
aMMUakKa B repecyere Ha HopMmaibHble ycnoBusi? OTeet: 78,97 kJIxk,

100. Bpruucnure TemiaoTy oOpa3oBaHUS MeTaHa HMCXOJsS U3 CICAYHONTUX
TEPMOXUMHUYCCKUX YPAaBHCHUM;

H, (r) + '/, O, (r) = H,O (x); AH =-285,84 kJIx;

C (k) +0;(r)=CO,(r); AH=-393,51 x/Ix;,

CHy (1) + 20, (1) = 2H,0 (k) + CO; (1); AH =-890,31 x/Ix.

Omeem:. —74,88 kJ]x.

101. Beruucnure TermaoTy oOpa3oBaHMs THUAPOKCHIA KaJbIMS HCXOAS W3

CJIEIYIONTUX TEPMOXUMHUYECKUX YPaBHCHUM:

Ca (k) + '/, O, (1) = CaO (x); AH =-— 635,60 xJIx;
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H, (r) + '/, O, (r) = H,0 (x); AH =-— 285,84 xJIx;

CaO (k) + H,O (k) = Ca(OH), (x); AH =- 65,06 xJIx.
Omeem: —986,50 kJIx

102. TemnoBoit »ddekT peakuuu cropaHus KUJIKOro OeH3oja C
oOpa3oBaHMeM TapoB BOALI M JHOKCHIA yriepojga paBeH —3135,58 kJ[xk.
CocTaBbTe€ TEPMOXMMHUYECKOE YPABHEHHE STOW PEAKIIMU M BBIYUCIUTE TEIIOTY
obpazoBanus CgHg (k). Omeem: +49,03 x/]x.

103. Ilpu B3ammomelcTBUHM Tpex MoJield okcuaa azora N,O ¢ amMmMuakom
00pa3yroTcst a30T U Maphl BOABL. TernoBoi 3G ekt peakiuu paBeH —
877,76 xJlx. Hamummre TEpMOXMMHUYECKOE YpaBHEHHE OTOM peakuuu u
BBIYUCIUTE TEMIOTYy 00pazoBanus N,O (1). Omeem: +81,55 kJIx.

104. Tlpu cropanuu ra3zoo00pa3HOTO aMMHaKa 00pa3yrTCs Mmapbl BOJBI H
MoHokcu azota NO (r). HanummTe TepMOXUMUYECKOE YpaBHEHUE ITOM peaKIuu,
BBIYHCIIUB €€ TeI10BoM 3 dekT B pacueTe Ha oauH Moiib NHj3 (T).

Omeem: —226,18 kJIx.

105. Peakuust ropeHusl METUIIOBOTO CITUPTA BBIPAXKAETCA TEPMOXUMUUYECKUM
ypaBHEHUEM:

CH;OH(x)+3,0,(r) = COx(r) +2H,0(x); AH =?

Boruncnure TemiaoBod 3(Q@EKT ITOW peakuuH, €CIU H3BECTHO, YTO MOJIApHas
teriora napoodpazoBanus CH3OH (k) paBHa +37,4 xJIx.
Omeem:—726,62 x]JIx.

106. HanmummTe TEpMOXUMHUYECKOE YPAaBHCHHE PEAKIMH TOPEHUS OTHOTO
MOJII STHJIOBOTO CIHPTa, B Pe3yibTaTe KOTOPOW 00pa3yloTcs maphl BOJBI U
TUOKCcHUa yriepoja. Beruucnure temnoty oOpaszoBanuss C,HsOH (x), ecnu
M3BECTHO, 4TO mpu cropanuu 11,5 r ero Beimemwioch 308,71 /K TEmIoOTHI.
Omeem: 277,67 k]I k.

107. Peakmus ropeHus O€H3071a  BBIPAKAETCS  TEPMOXHUMHUYECKUM
ypasuernem: CgHg (x)+ 7'/,0,(r) =6CO, (r)+ 3H,O (r); AH = ?

Boruncnure TeminoBod 3¢Q¢hEeKT 3TOM peakluu, €CM U3BECTHO, YTO MOJSpHas
TEeIJI0Ta rnapoodpazoBanus 6eH3omna paBua +33,9 kJlx. Omeem: —3135,58 xJIxk.

108. Berumcnure TerioBod S(PGEKT W HAMUIIUTE TEPMOXUMHUUYECKOE
ypaBHEHUE peakiuu TopeHust ogHoro Mot TaHa C,Hg (T), B pe3yabTaTe KOTOpOu
oOpa3yroTcs mapsl BOABI U AMOKCHT yriepoa. CKOJbKO TEIUIOTHI BBIASIUTCS MPH
cropanuu 1 M~ 3TaHa B mepecueTe Ha HOpMalbHBIE ycnoBus? Omeem: 63742,86
kK.

109. Peakuuss TOpeHHST aMMHaKa BBIPAXKACTCS TEPMOXMMHYECKUM
YpPaBHEHUEM: ANH3(1)+30,(r)=2Ny(r)+6H,0(x); AH= -1530,28 «x/[x.
Beraucnure temnory obpazoBanusi NHs(r). Omeem: —46,19 x]JIx.

110. TemmoTa pactBopenus 6e3BoaHOr0 Xjaopuaa crponmus SrCl, papra  —
7,70 x/Ix, a Termora pactBopenusi kpuctamoruapara SrCl,-6H,0O pasua +30,96
k/x. Beraucnure teruoty ruapatanuu SrCly. Omeem: —78,66 x]JIxk.

111. Temnotsl pactBopenusi cyinbdara meaun CuSO, M METHOTO Kymopoca
CuS045H,0 cootBercTtBeHHO paBHBI —606,11 Kk m +11,72 x/[k. Beraucioure
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temnoty ruaparaiuu CuSO4. Omeem: —77,83 kJIxk.

112. Tlpu nosy4eHUu OTHOTO MOJIb ruapokcuaa kanbius u3 CaO (x) u H,O
(k) Beiaensercs 32,53 kJlx termnorel. Hanummre TepMOXUMHUYECKOE YpaBHEHUE
ATOM peaklMH U BBIYUCIUTE TEIUIOTY 0Opa3oBaHUsS OKCUIa Kanblusg. Omeem:. —
635,6 k/[x.

113. Ilpsamast unu oOpaTHas peaxiusi OyAeT SIBIATHCS 3K30TEPMUUYECKON

IpU CTaHJAPTHBIX YCIOBUAX B CHCTEME: CHyr + COyy <> 2COy + 2Hyp.
IToguuraiite AH® u JTalTe Ha OCHOBAHUH JTOI'O II0JICUETA OTBET.
114. Bpluucnure CTaHIAPTHBIE 3HAYEHUSA SHTAIBIIUKA ~ PEaKUUl

(mpenBapuTenbHO MOA00PaB KO HUITMESHTHI):
CaCO3(K) = CaO(K) + CO2(F)
ZnS(T) +Oz(r) :ZnO(T) + 802(1")

115. BeluucnuTe CTaHAApTHBIE 3HAYCHUS SHTANBIHUN  peakuui
(mpenBapuTenbHO MOA00paB KOG OUIIMEHTHI):

CUCIZ(T) +H20()K) :CUO(T) +HC|(F)

HF ) +Nagr) = NFa(r) +Ha

116. BeluucnuTe CTaHAApTHBIE 3HAYCHUS DSHTAIBIIUA  peakui
(mpenBapuTenbHO MOA00paB KOG HUIIMEHTHI):

CSs0x) + Oy =COr) +SOx(
NlO(T) +A|(T) :Ni(T) +A|203(T)

XUMHUYECKOE CPOJACTBO
(ITpu pemennu 3a1a4 3TOTO paszaena cM. Taoi. 2,3)

Camonpou3BOILHO MOTYT MPOTEKATh PEAKIWH, COMPOBOXKAAIOIINECS HE
TOJBKO BBIJIEJIEHUEM, HO U MOTJIOMEHUEM TETUIOTHI.

Peakuusi, nayias npyu TaHHOW TEMIIEpAType C BBIACIEHUEM TEIUIOTHI, MPU
JIpYro TemriepaType HAEeT B OOpaTHOM HaIpaBJICHUHU, T.€. C TMOTJIOIMIECHUEM
TEIJIOTHI. 371E€Ch MPOSBISAETCA JUATCKTUYECKUN 3aKOH €AMHCTBA U OOpHOBI MPOTH-
BOMOJIO)KHOCTE. C OJHOW CTOPOHBI, CHUCTEMA CTPEMHUTCA K YHOPSAOUYECHUIO
(arperanmu), ymeHbineHuto H, ¢ Apyroit CTOpOHBI, CHUCTEMa CTPEMHUTCS K
oecniopsiiky (meszarperanuu). llepBas TeHJeHUMsT pacTeT C TOHWKEHHEM
TeMIepaTypbl, a BTOpas pacTeT C IMOBBIIICHHEM TeMIepaTypbl. TEHICHIMIO K
OeCIopsIIKY XapaKkTepu3yeT BeJIMUMHA, KOTOPYIO Ha3bIBAIOT IHTPONHUEIA.

Outponus (S), Tak xe kak BHyTpeHHssa sHeprus (U), sutansnus (H), 00bem
(V) u ap., sBIIsIeTCSA CBOWCTBOM BEILECTBA, MPOMOPIIMOHAIBHBIM €r0 KOJUYECTBY.
S, U, H, V obnangaroT agiiUTUBHBIMU CBOMCTBaMH, T. €. IIPU CONMPUKOCHOBEHUU
CUCTEM CYMMHPYIOTCSA. OHTPOIHS OTpa)kaeT JBH)KCHUE YacTHUI[ BeElIeCTBa U
ABJISIETCA MEPOUM HEYNOPSAOUYEHHOCTH cUcTeMbl. OHA BO3pacTaeT C yBEIUYEHUEM
JIBH>KEHUSI YaCTUIl: NPU HArpEeBaHWUU, UCIIAPEHUH, TUJIABJICHUU, PACIIMPEHUU rasa,
npu OCIa0JCHUU WU pa3pbhiBE CBS3eM Mexay aroMamu u T. m. [Iporeccs,
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CBS3aHHBIC C YIOPSAOYECHHOCTBIO CHUCTEMBI: KOHICHCALMUS, KpUCTAILIM3ALMs,
cKaTue, YIPOUYHEHUE CBS3EH, MOJIUMEpU3alUsi U T. M. — BEAYT K YMEHBIICHUIO
HHTPOINUU. DHTPONHUS SBIsIETCA (PYHKIMEH cocTosiHuA, T. €. ee u3MeHeHue (AS)
3aBUCHUT TOJIbKO OT HAYaJbHOTO (S1) U KOHEUHOTO (S;) COCTOSHMS U HE 3aBUCHUT OT
IyTH TIpoliecca

Ecmu S,>S;10 AS>0.

Ecnu S,<S;, To AS<O0.

Tak Kak SHTpomMsI pacTeT C IMOBBIIIEHUEM TEMIEPATypbl, TO MOXHO
cuMTaTh, YTO Mepa Oecropsinka ~TAS. DHTpomnus Beipakaercs B J[/MOJbTpa.
Takum 00pa3oM, ABMXKYIIAs CHJIA MPOLIECCA CKIIAABIBAETCS M3 JIBYX CHJI: CTPEM-
nenue Kk ynopsmodenuto (H) u ctpemnenue x 6ecriopsiaky (TS). Ilpu p=const u
T=const 00mIyI0 ABMXKYIIYIO CHIY Mpolecca, KOTopyro 0003HadaroT AG, MOXKHO
HaWTH U3 COOTHOILICHHS

AG = (H2 — Hl) — (TSZ — TSl) =AH — TAS,

AG = AH - TAS.

Benmuunna G HasbiBaeTcss M300apHO-U30TEPMHUYECKUM TMOTECHIIUAIOM WITU
sHepruer ['mbb6ca. Mrak, Mepoill XMMHUECKOTO CpPOJCTBa sBisieTcss yobuih G
noteHuuana uinu AG, KoTopast 3aBUCUT OT MPUPOJBI BEIIECTBA, €r0 KOJUYECTBA U
OT TeMmiepaTypbl. JHeprusi ['mb0ca sBiseTcs (yHKUUEH COCTOSHHS, MOITOMY
CaMOMPOU3BOJIbHO MPOTEKAIOIIME MPOLECChl HIYT B CTOPOHY YMEHBUICHUS
J000r0 MOTEHUHMada U, B YaCTHOCTH, B cTOpoHy ymeHbuieHuss AG. Eciun AG<O0,
MIPOLECC NPUHIMITHAIBHO OCylecTBUM, ecinu AG>0 — npouecc caMOIpOU3BOJIBHO
MPOXOaAUTh HE MOXKeET. Uem MeHble AG, TEM CUIIBHEE CTPEMIICHHUE K MPOTEKAHUIO
JTAHHOTO Tpoliecca U TEM JIajblle OH OT COCTOSIHUSL paBHOBeCHs, pu KoTopoM AG
=0 u AH=TAS

N3 coornomenuss AG=AH — TAS BujmHO, 4TO CaMOINpPOU3BOIHLHO MOTYT
IpOTEKaTh U Ipoueccsl, st KoTopelx AH>0 (3pnoTepMuyeckue). 3To BO3MOXKHO,
korma A S>0, "o |TAS>AH |, u torma AG <0. C napyroii CTOpPOHBI, HK30-
tepmudeckue peakiuu (AH <0) camonpon3BoIbHO HE MPOTEKaroT, ecau pu A S<O
okaxkeTcs, uto AG >0.

Ta0Omuma 2

CranaapTHblie H300apHbIe MOTEHIIHAIBI 00PAa30BaAHUS G%08 HEKOTOPBIX
BelLIeCTB

BemectBo |CocTosiHuE AG 208, BermectBo Cocrostaue |AG 298,

kJ[>x/MOJTb kJ[>x/MOJTb
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BaCO K -1138,80 FeO K —244.,30
CaCOs K -1128,75 HO K —237,19
Fe;0, K -1014,20 HO r —228,59
BeCO, K —944,75 CO r —137,27
CaO K —604,20 CH,4 r —50,79
BeO K —581,61 NO; r +51,84
BaO K —528,40 NO r +86,69
CO; r —394,38 C,H; r +209,20

Ipumep 1. Yto mmeeT OOJIBLIYIO SHTPONMIO: 1 MOJIb KPUCTAUIMYECKOTO
BeIlleCTBA WU | MOJIb €ro mapoB MpH TOM ke Temneparype?

Pemrenne. OHTponmus €CTb Mepa HEYHOPSAJZOYEHHOTO  COCTOSIHUSA
BelecTsa. B kpucramie dactuubl (aTOMbl, HOHBI) HMMEIOT YNOPSAOYEHHOE
PACITOJIOKEHNE U MOTYT HaXOJUTHCS JIMIIb B HEKOTOPBIX TOUYKAaX IMPOCTPAHCTBA, a
JUISl Ta3a TaKUX OTPaHMYECHUM HeT. | MOJb raza uMeeT ropasao OoJbIINK 00beM,
4eM | MOJIb KpuCTauia, ¥ BO3MOKHOCTh XaO0TUYHOT'O JBHXKEHHS MOJIEKYJ rasa
OoJsiplie. A Tak KakK SHTPONHUIO MOXKHO PAacCMaTpUBaTh KaK KOJIMYECTBEHHYIO
MEpy XaOTHYHOCTH ATOMHO-MOJIEKYJISIPHOW CTPYKTYPBI BEILECTBA, TO 3HTPOIUS
MOJIsl TApOB BEILECTBA OOJIBIIE SHTPOIUU MOJISI €r0 KPUCTAILIIOB MPH OJAMHAKOBOU
TEeMIIEpaType.

Ipumep 2. Ilpsmas wunm oOpaTHass peakiusi OyJIeT NpoTeKaTh IpH
CTaHJAPTHBIX YCIOBUSAX B CHCTEME
CHy (1) + CO; (1) «22CO (1) + 2H, (1)

Pemenne. Jlas oTBeTa HAa BONPOC cieayeT BoamcauTh AG’208 mpsivoii
peakuuu. 3Ha4YCHUS AGOZ%COOTBCTCTBYIOH_II/IX BEILIECTB JlaHbl B Ta0J. 2. 3Has, 4TO
AG ectb QyHKIHSA cocTOSTHUS U 9TO AG JJIs TIPOCTHIX BEIIECTB, HAXOSAIIUXCS B
arperaTHbIX COCTOSIHUSIX, YCTOMYMBBIX IIPU CTAHAAPTHBIX YCIOBUAX, PaBHBI HYIIIO,
naxomuM AG 2e8mporecca:

AG%298 = 2:(~137,27) + 2:(0) — (=50,79 — 394,38) = + 170,63 K J[x.

To, 4to A60298>O, YKa3bIBa€T HAa HEBO3MOXHOCTb CaMONPOU3BOJIBHOIO
npoTeKaHus npsiMoi peakiuu npu T=298 K u paBeHCTBE JaBJICHU B3ATHIX I'a30B
1 aTm.

Ta0muna 3
CrangapTHbie a6CoTI0THBIE IHTPONHH S’208 HEKOTOPBIX BEIIECTB

BemectBo |CoctositHue 80298 BemecTBo CocCrosiHuE 80298

JIx/mMonb.rpan JIx/Moub.rpaj
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C anmMas 2,44 NH3 r 192,50
C rpadur 5,69 CO r 197,91
S poMO. 31,90 C,H, r 200,82
FeO K 54,00 0O, r 205,03
H,0 xK 69,94 H,S r 205,64
NH,C1 K 94,50 NO r 210,20
CH3;0OH K 126,8 CO, r 213,65
H, r 130,59 C,H, r 219,45
FesO, K 146,40 Cl, r 222,95
CH,4 r 186,19 NO; r 240,46
HCI r 186,68 PCl; r 311,66
H,O T 188,72 PCl1s T 352,71
N, r 191,49

IIpumep 3. Ha ocHOBaHMUM CTaHAAPTHBIX TEIUIOT oOpa3oBaHus (Tadi. 1) u
aOCOJIFOTHBIX CTaHJAPTHBIX SHTPOMHUHU BelIEeCTB (Taba. 3) BBIYKUCIUTE AG 298
peaKuuu, MPOTEKAONIEH M0 YPABHEHUIO

CO (1) + H,0 (x) = CO, (1) + H (1)
Pemrenne. AG’=AH"-TAS’; AH 1 AS — (hyHKIMH COCTOSIHHSL, TTOITOMY
AHOX.pZZHOHpoz[— ZHOI/ch;
ASOx.p.: Zsonpon— ZSOI/ICX.
YH%p. =(-393,51+0)—(~110,52 — 285,84) = + 2,85 kJx;
AS°x.p =213, 65 + 130,59) — (197,91 + 69,94) = +76,39/]x/ Moab-Tpan=
=+ 0,07639 x/[>x/mMmonb rpan;
AG® = + 2,85 — 298(0,07639) = — 19,91 kJx..

IIpumep 4. Boccranosnenue Fe,O3 BOIOPOIOM MPOTEKAET MO YPABHEHUIO:
Fe,O3 (k) + 3H, (1) = 2Fe (k) + 3H,0 (1); AH= + 96,61 xIx.

Bo3MoxHa 1 3Ta peakius Mpu CTaHAAPTHBIX YCIOBUSX, €CJIM U3MEHEHUE
saTpormu AS=0,1387 xJx/monb-rpan? Ilpm kakoil Temmeparype HaYHETCS
BoccTaHoBlienue Fe,03?

Pemenne. Borancisiem AG? peaxiun:

AG = AH- TAS = 96,61- 298-0,1387=+55,28 k/lx. Tak kak AG>0, TO
peakuusi TpU CTaHAAPTHBIX YCIOBUAX HEBO3MOXKHA; HA000POT, TPH OTHUX
YCIOBUSAX HJET oOpaTHash peakius OKHUCIeHHUs djxene3a (kopposus). Haiinem
TeMIiepatypy, npu kotopoit AG=0:

AH =TAS; T=AH/AS=96,61/0,1387 =696,5 K.

CnenoBarenbHo, mnpu Temneparype <696,5 K HauHerca peakuus
BoccTtaHoBieHus: Fe,0;. MHorma »Ty TemmepaTypy Ha3bIBAIOT TeMIIEpaTypoun
Hayaja peaxiuu.

117. Tennoret o6pazoBanusi AH°gg oKcHga ©W JIHOKCHIA a30Ta
cootBeTcTBeHHO paBHBI +90,37 xJIk u +33,85 x/[x. Onpenenure AS°y98 1 AGCpg
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st peakuit mosrydeHust NO u NO; u3 npocTeix BeriecTB. MOXKHO 1M TTOJTYYUTh
ATU OKCUJIBI TIPU CTaHAAPTHBIX ycioBusx? Kakoil U3 okcugoB obpa3yercs mpu
BBICOKOU Temriepatype? [Touemy?
Omeem: +11,94 Jlx/monbrpan; —60,315 x/Monerpan; +86,81 kJlx; +51,82
KJIK.
118. [Ipu kaxoil Temneparype HaCTYNUT PAaBHOBECUE CHCTEMBI
4HCI1 (1)+0; (1)>2H,0 (r)+2C1, (r); AH=-114,42 x/Ix?
Ytro B 3TOW cucTeMe sBIseTCS Oojee CHIBHBIM OKHUCIUTEIEeM: XJIOp WU
KUCIIOPOJ U Npu Kakux Temneparypax? Omeem: 891 K.
119. BoccranoBnenue Fe;0,4 okcumom yriaeposa uaeT 1o ypaBHCHHIO:
Fes;0,4 (x)+CO (r)=3Fe0 (x)+CO, (T).
Boruncnure AG°208 u cjemaiite BBIBOJ O BO3MOXKHOCTH CaMOIIPOM3BOJIBHOTO
NpPOTEKaHUs ATOM peakIuu MpU CTaHAAPTHBIX ycinoBusix. Uemy paBHO AS®gs B
satom niporiecce? Omeem. + 24,19 xk]Ix; +31,34 JIx/Monb Tpa.
120.Peakmus ropeHus aleTUICHa UIET 10 YPAaBHEHUIO
C,H, (r) +°/, 0, (r) = 2CO, (r) + H,0 ()
Borunciure AG°208 u AS°298 M OOBSICHUTE YMEHBIIIEHHE JSHTPOMUHU B
pe3ylibTaTe dTOU peaKUUH.
Omeem: —1235,15 xJIx; 216,15 JI)x/Monb-Tpa.

121. YMeHbIIaeTCs WIM YBEIUYUBACTCS DHTPOIHS IIPHU MEpexojax: a)
BOJBI B map; 0) rpadura B anmmaz? [louemy? Brorauciamre ASC,gg I KaXkIOTO
npeBpainieHnst. CrenaiTe BBIBOA O KOJUYCCTBEHHOM H3MEHEHUU DHTPOIHUH TIPHU
($a30BBIX U ATTIOTPOMUYECKUX MPEBPALICHUX.

Omeem. a) 118,78 JIx/monb-rpan; 6) —3,25 Jlx/Monb Tpa.

122. Yem MOXHO OOBSICHUTD, YTO TP CTAHAAPTHBIX YCIOBUSIX HEBO3MOXKHA
HK30TepMUYECKas PeaKiiusi, MPOTEKAOIIas 0 YPaBHEHHUIO:

H, (r) + CO, (1) = CO (r) + H,O (x); AH =-2,85 xJIx.

3Has TerioBoi 3PdeKT peakiuu U a0COMIOTHBIE CTaHIAPTHBIC SHTPOIHH
COOTBETCTBYIOIIUX BEIIECTB, onpenaeante AG°298 3Toi peakium.

Omeem: +19,91 xJIx.

123. llpsimast unu oOpaTHas peakius OyneT MPOTEeKaTh MPHU CTAHIAPTHBIX
YCIIOBHSIX B CHCTEME

2NO (1) + O, (1)>2NO; (1)
OrBeT MoTHBUPYiiTe, BhraucinB AG g psiMoii peakmmn. Omeem: —69,70 kJIx.

124. Vicxonss w©3 3HAaYE€HMM CTAaHAAPTHBIX TEIUVIOT O0Opa3oBaHUA U
a0COJIFOTHBIX CTaHIAAPTHBIX DHTPOIHUHM COOTBETCTBYIONIUX BEIIECTB, BBIYHCIIUTE
AG®298 peakinu, MPOTEKAIOIIEH 10 YPAaBHEHUIO

NH; (1) + HC1 (1) = NH,C1 (k)

Moxer 7u 3Ta peakiuss TpPU CTAHIAPTHBIX  YCIOBUSAX  HUITH
camonpoun3BosibHO? Omeem: —92,08 kJIxk.

125. Ipu kakoii TeMrepaType HaCTyUT PABHOBECHE CHCTEMBI

CO (1) + 2H; (r) «»CH30H (x); AH =-128,05 xJIx?

Omeem: = 385,5 K
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126. DHpoTrepMuueckas peakius B3aUMOJEHUCTBUS METaHa C JUOKCUIOM
yIiiepojia MPOTEKAET M0 YPaBHEHUIO
CH, (r) + CO, (1) =2CO (r) + 2H, (1); AH = +247,37 x]JIx.
IIpu kakoi TemnepaType HauHeTcs 3ta peakuua? Omeem: = 961,9 K
127. Onpenenure AG°298 peakiiuu, MPOTEKAIOIIEH 10 ypaBHEHUIO
4NH; (1) + 50, (1) =4NO (1) + 6H,0 (1)

Brruncnenus caenmaiite Ha OCHOBAaHWM CTaHAAPTHBIX TEIJIOT 00pa30BaHUS
u aOCONIOTHBIX  CTaHAAPTHBIX  SHTPONUM COOTBETCTBYIOIIUX BEIECTB.
Bo3MoxHa 11 3Ta peakius Mpu CTaHJAPTHBIX YCIOBUAX?

Omeem.: —957,77 kI k.

128. Ha ocHOBaHUM CTaHAAPTHBIX TEIJIOT OOpa30BaHUs M aOCOIIOTHBIX
CTaH/IaPTHBIX SHTPOIUU COOTBETCTBYIOIIMX BelEeCTB Bbiunciaute AG°298 peakiuu,
MPOTEKAOIIEH TT0 YPaBHEHUIO:

C02 (F) + 4H2 (F) = CH4 (F) + 2H20 (}K)
Bo3MoskHa 11 3Ta peakius nNpu CTaHIApPTHBIX YCIOBUSIX?
Omeem: —130,89 x/Ix.

129. Bebluucnute UW3MEHEHHE OHHTPONUU B PE3yibTaTe peakiuu
oOpa3zoBaHMs aMMHUaKa U3 a3oTa ¥ Bojgopojaa. [Ipu pacuere MOKHO UCXOJIUThH U3
AS°298 COOTBETCTBYIONIMX Ta30B, Tak Kak AS ¢ H3MEHEHHEM TeMIIepaTyphl
WU3MEHAETCS HEe3HAYUTEIbHO. YeM MOXKHO OOBSCHUTH OTPHUIATEIIbHbIC 3HAYCHUS
AS? Omeem: —198,26 xJI>x/Momb Tpas.

130. Kakue wu3 kap6onatoB: BeCOj3;, CaCO; mnmu BaCOz; — MokHO
MOJIYYNTh TI0 PEaKIMHM B3aUMOJCHCTBUS COOTBETCTBYIOMUX OKCHIOB ¢ CO,?
Kakas peakius uaetr HamOosee sHepruyHo? BreiBoa caenaiite, BeraucianB AG®,og
peakiuii. Omeem. +31,24 x/Ix; —130,17 xJx; —216,02 xJ[x.

131. Ha ocHOBaHMU CTaHAAPTHBIX TETJIOT 00pa3oBaHUs U aOCOJIOTHBIX
CTAHJIAPTHBIX DHTPOMHUNA  COOTBETCTBYIOIIUX BemecTB  Bbruuciutre AG°298
peaKIuu, NPOTEKAIIIEH N0 YPaBHEHHUIO:

CO (F) + 3H2 (F) = CH4 (F) + Hzo (F)
Bo3moskHa 51 3Ta peakius Mpyu CTAaHAAPTHBIX YCIOBUSX?
Omeem: —142,16 xJIx.

132. O6pa3oBaHue CEpOBOJIOPOAA W3 MPOCTHIX BEMISCTB IMPOTEKAET II0
ypaBHeHuto: Hy (T) + Spovg = HoS (1); AH =-20,15 JIx.

Hcxons w3 3Ha4YeHMA S°298 COOTBETCTBYIOIIMX BEIIECTB, ompeaenure AS°298 u
A60298 1S 9TOoM peakuuu. Omeem: +43,15 JIx/mons-rpan; —33,01 xIx.

133. Ha ocHOBaHMHM CTaHAApPTHBIX TEILUIOT 00pa3zoBaHUsS U aOCOJIIOTHBIX
CTAHJAPTHBIX DJHTPONUU  COOTBETCTBYIOIIMX BemlecTB BbUUCIUTE AG g
peaKIuu, TPOTEKAIOIIEH 0 YPaBHEHUIO:

C,H, () + 30, (1) == 2CO0O; (1) + 2H,0 (%)
Bo3moskHa 1 9Ta peakius npu CTaHIAPTHBIX YCIOBUSIX?
Omeem,; —1331,21 k]I x,

134. Omnpenenure, TmNpU KaKOW TeMIepaType HAYHETCS PEaKIus

BoccTaHoBieHus Fe30, nmpoTekarommas mo ypaBHEHHIO
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Fe30,4 (x) + CO (1) = 3Fe0 (k) + CO, (1); AH =+ 34,55 xJIx.
Omeem: 1102,4 K.
135. Beluuciaure, Npu Kakodl TeMmepaType HA4YHETCS JUCCOIHAIUS
ne”Taxjgopuaa Gocdopa, mpoTekaroias Mo ypaBHEHUIO
PCl5 (1) =PCl; (r) + Cl, (r); AH =+ 92,59 x/Ix.
Omesem. 509 K.
136. Bprauciaure W3MEHEHHE SHTPONUU ISl PEAKIINNA, MPOTEKAIONMUX I10
YpaBHEHUSM:
2CH, (r) = CoH () + 3Hz (1)
N, (r) + 3H; (r) = 2NH; ()
Crpa(bI/IT + 02 (F) = C02 (F)
[Touemy B aTuX peakuusx AS°,9g>0; <0; =0?
Omeem: 220,21 JIx/monbrpan; —198,26 [x/Monb Tpan; 2,93 JIx/Moab Tpa.

XUMHNYECKASA KHHETUKA U PABHOBECHE

KuneTnka — y4eHME O CKOPOCTH pPAa3JIMYHBIX IPOIECCOB, B TOM YHCIE
XUMAYECKUX peakuui. KpurepueM NpHHIMINAIBHON OCYIIECTBUMOCTH PEAKLIAU
sBisieTcs HepaBeHCTBO AG,,T<0. Ho 3TO HepaBEeHCTBO HE SIBISETCA €IIe MOTHOU
rapaHThel (paKTUYeCKOro TEUEHHs MpOIecca B JAHHBIX YCIOBUSX, HE SIBIISETCSA
JOCTATOYHBIM JUTA OLIEHKN KHHETHUYECKUX BO3MOKHOCTEN PEAKLUN.

Tak, (AG 08)120()=—228,59 kJlx/Moib, 8 (AG gs)ALiz=—313,8 KJ[/Momb
u, cieaoBarenbHo, pu T=298 K u p=I1 atM BO3MOXHBI pPEAKLUHU, UAYIIUE IO
YPABHEHUSIM:

Ha(r)+,04(r) = H,O(1)
2A1 (k) + 31, (x) = 2All; (k)

OnHako 3TH peakuuy IpU CTAaHAAPTHBIX YCJIOBUSAX HUAYT TOJBKO B
OpPUCYTCTBUU KaTaiau3atopa (ITUIaTHHBI JJIs MEpBOM M BOJBI ISl BTOPOI).
KaranuzaTtop kak Obl CHUMaeT KMHETUYECKHIH «TOPMO3», U TOrJa MpPOSBIISETCS
TEpMOJMHAMHYECKass mnpupoaa BemecTBa. CKOPOCTh XHMHMYECKUX pEaKIUi
3aBUCUT OT MHOTHX (AKTOpOB, OCHOBHBIE W3 KOTOPbIX — KOHLEHTpaLHs
(naBlieHME) peareHToB, TeMIeparypa U JEWCTBUE KaTaiau3aropa. OTH Ke
(bakTOphI ONPEAEINSIIOT U JOCTUKEHHE PABHOBECHS B PEAarvpyrollield CUCTEME.

IIpumep 1. Bo ckoibkOo pa3 M3MEHHUTCS CKOPOCTh MPSIMOMl M 0OpaTHOM
peakiuu B cucteme 2S0; (r) +O; (1)«>2S0;3; (k), ecin 00beM Tra30BOM cCMecH
YMEHBIIUTH B TpH paza? B kakylo CTOpOHY CMECTUTCS PaBHOBECHUE CUCTEMbI?

Pemenne. O003HAYMM KOHIIEHTpalMKM pearupyronux Bemiects: [SO,]=a,
[O,]=b, [SOs]=c. CormacHo 3aKOHYy HIEHCTBHsSI Macc CKOpocTH (V) TpSAMOH u
oOpaTHOM peaKIuu J0 H3MEHEHUS 00beMa

Vop = Kazb;
Do6p:K102
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[locne ymeHblieHHss OObE€Ma TOMOTE€HHOM CHUCTEMbl B TpU pasa
KOHIIGHTpallUg KaXKJIOr0 U3 pearupyrolyx BEIIECTB YBEJIMYUTCS B TPHU pasa:
[SO,]=3a, [0,]=3Db, [SOs]=3c. ITpr HOBBIX KOHIIEHTPAIKAX CKOPOCTH (V') MPSIMOM
1 00paTHOI peakiyu:

vmp = K(32)?(3b)=27 Ka’b;

voop = K1 (3¢)* = 9 K;c?

Orcrona

v'mp/ v =(27 Ka®b)/( Ka’b)=27;

V'06p/ Voop=(9 chz)/ (K102)=9

CrnenoBaTelbHO, CKOPOCTh HPSAMOM peakiuu yBenuumiach B 27 pas, a
oOpatHOil — Tombko B 9 pa3. PaBHOBecue cCHUCTEMBI CMECTUIIOCH B CTOPOHY
00pa30BaHMs CEPHOTO aHTUIPHUIA.

IIpumep 2. Boiuuciaure, BO CKOJIBKO pa3 YBEIUYUTCS CKOPOCTh PEaKIUU,
mpoTekaroiei B ra3oBoi ¢ase, npu nossiieHuH Temrepatypbl oT 30 go 70°C,
€CJIM TeMITepaTypHbIN KOG OUIIMEHT peakiuu paBeH 2.

Pemenue. 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOW  pEakluu  OT
TEMIIEPATyphl  OMpEACISIeTCS AMIUpUYecKuM TnpaBuiom Baxr-I'odda 1o

dbopmye
= Utl"y(tz_tl)/lo;
vt= vt 20030 = gy 24— Gy,
CrnenoBaTellbHO, CKOPOCTh peaknuu (Vt,), IPOTEKAIOMICH PH TeMIIepaType
70°C, yBeIMYMIACh IO CPABHEHHIO CO CKOPOCTBHIO peakiuu (vt), MPOTEKaroIieH

nipu Temrieparype 30°C, B 16 pas.

IIpumep 3. KoHcTaHTa paBHOBECHS TOMOT€HHON CUCTEMBI
CO (r) + H,0O (1) «> CO; (1) + H, (1)
npu 850°C paBHa 1. BeluncnuTe KOHIIEHTpAMU BCEX BEIIECTB MPU PABHOBECHH,
€CIIM UCXOJHbIE KOHLIEHTPALINU:
[COJucx=3 mMomaw/1, [HyOucx=2 MOB/11.

Pemenue. [Ipu paBHOBECHH CKOPOCTH TPAMONW U OOpaTHOM peakuuu
PaBHBI, @ OTHOIIIEHWE KOHCTAHT ATUX CKOPOCTEH €CTh TOXKE BEJIMUMHA MTOCTOSHHAS
Y HA3bIBAETCA KOHCTAHTON PABHOBECHS JAHHOW CUCTEMBI:

vip= K [CO][H0];

voop = Ky [CO,] [Ha];

K pasu = Ky/K; =[CO,] [H,] /[CO] [H,0]

B ycrmoBum 3amaum  gaHbl MCXOAHBIE KOHIICHTpAlMHU, TOTJa Kak B
BbIpakeHUE Kpass BXOAST TOJIBKO PaBHOBECHBIE KOHIICHTPAIIMU BCEX BEIIECTB
cucteMbl. IIpenmosiokumM, YTO K MOMEHTY pPaBHOBECHS KOHIIEHTpalUu
[CO;]pasn=x ™omb/n. CoraacHO ypaBHEHHIO CHCTEMBbI  YHCIO  MOJICH
o0Opa30BaBIIIETOCsT BOJAOPOJa MPH dTOM OyJeT Takke x MoJb/i. [lo cTombko ke
mouteit (x moib/i1) CO u H,O pacxoayercs mist oopazoBanus no x moieit CO, u Ho.
CrnenoBaTelbHO, paBHOBECHBIE KOHIICHTPAIIMHM BCEX YEThIPEX BEHIECTB OyAYT:
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[CO;]pasn =[H;]pasn = x MOJIB/11;

[CO]pass=(3 — x) MOJIB/IT;

[HaOpasa=(2 — x) MOJIB/11.

3Has KOHCTAHTy PaBHOBECHS, HAXOJIUM 3HAUCHHE X, a 3aTEM W HCXOJHBIC
KOHIICHTPAIIUU BCEX BEIICCTR!

1 =x*(8 =x)(2—x)

x=6-2x-3x+x’; 5x =6, x= 1,2 Momb/m.

Taxum 00pa3om, HCKOMBIC pABHOBECHBIEC KOHIICHTPAIUU:

[COz]paBH = 1,2 MOJ'IB/J'I;

[Hz]pass = 1,2 MOTB/IT;

[COlpass= 3-1,2 =1,8 monb/1;

[H,O]pase= 2— 1,2 = 0,8 Monb/m1.

Ilpumep 4. DHaoTepMUYeCKas peaklMs Pa3IOoKEHUS TMEHTAXJIOpHUIa
dbocdopa mpoTeKaeT Mo ypaBHCHHUIO:

PCl5 (1) «PCl3 (1) + Cl, (1); AH =+ 92,59 x]Ix.

Kak Hajmo u3MeHUTH: a)Temmepartypy; O)laBieHHUE; B)KOHIECHTPAIMIO,
4TOOBI CMECTHTh PABHOBECHE B CTOPOHY HPSMO# peakiuu — pasnoxenus PCls?

Pemenne. CMmelieHWEM WIM CIBUTOM XHUMHUYECKOTO PABHOBECHS
Ha3BIBAIOT W3MEHCHHE PABHOBECHBIX KOHIICHTPAIUHA PEarnpyronux BEIIECTB B
pe3ynbTaTe M3MEHEHHUS OJHOTO W3 YCJIOBHH peakmuu. HampaBieHue, B KOTOPOM
CMECTHJIOCH paBHOBecHe, onpenensercs nmo npunnumy Jle [llarense: a) Tak Kak
peakmus pasnoxeHnus PCls sagmorepmuueckas (AH>0), To mns cmemnieHus
paBHOBECHS B CTOPOHY MPSMOMN peaKIMU HYXHO TMOBBICUTH TEMIIEpaTypy; O)
TaK Kak B JAaHHOU cucteme pasnoxenue PCls BegeT k yBenuueHnuto o0bema (U3
OJIHOM MOJIEKYJIbI Ta3a 00pa3yloTcs ABE ra3000pa3Hble MOJEKYJbI), TO s
CMEIIEHUs] PABHOBECHUS B CTOPOHY MPSIMOW peakluu HaA0 YMEHBIIUTH
JIaBJICHUE; B) CMEIICHHUS pPABHOBECHUsS B YKa3aHHOM HAaMNpaBJICHUU MOXKHO
JOCTUTHYTh Kak yBeiaudeHueM koHieHTpaiuu PCls, Tak W yMcHbIICHHEM
koH1eHTpanuu PCl3 unm Cl,.

137. Oxucnenue cepel U €€ AUOKCHUIA TMPOTEKAeT IO YpaBHEHUSIM:
a) S(K)+0,(r) =S0O, (r); ©0) 2S0,(T) + O, (r)=2S03 (k). Kak u3MEHATCS CKOPOCTH
ATUX PEAKIUM, €CIIU 00BEMBI KaXKI0M U3 CUCTEM YMEHBIIUTH B 4 paza?

138. Hanummurte BbIpake€HUE MJisi KOHCTAHThl PaBHOBECUS TOMOTEHHOM
cucteMbl  Np+3Hy»2NHj3. Kak u3MeHuTCcs CKOpOCTh MpSMOM  peakiuu
o0pa3oBaHUs aMMHUaKa, €CJIM YBEJIMUUTh KOHIIEHTPAIIMIO BOJOpoJia B 3 pa3a?

139. Peaxmusa umer mo ypaBuennio N, + O, = 2NO. Konmnentpamuu
UCXOMHBIX BellecTB A0 Hadama peakuuu Obuau:[N,]=0,049 mons/a; [0,]=0,01
MOJIB/JI. BRIUMCINTE KOHIIEHTpAIMIO 3TUX BemecTB B MoMeHT, korma [NO] crama
pasuoii 0,005 moaw/n. Omeem: [N,]=0,0465 momas/im; [0,]=0,0075 momas/m,

140. Peaxmms ugetr mo ypaBHeHuto N, + 3H,=2NHj;. Konnentparmu
yyacTByronux B Heil BernectB ObLan: [N2]=0,80 monb/m; [Ho]=1,5 mons/m; [NH;]
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=0,10 moup/n1. Beruncnure KOHIIEHTpALUIO BOJOpOIa U amMmmMuaka, koraa [N,] crana
pasnoii 0,50 mosas/n. Omsem: [NH3]=0,70 mons/it; [H,]=0,60 MoIb/11.

141.Peakmus uaet no ypaBuenuto Hp+1, = 2HI. KoncranTta ckopocTtu stoi
peakuun npu S508°C paBHa 0,16. McxonHble KOHIIEHTpalUUU pearnupyrommx
BemiectB Obutn: [H,]=0,04 monw/m; [1,]=0,05 momw/n. Beraucnure HadaiabHYIO
CKOpPOCTh pEakIMu u CKopocTh ee, korma [H] crama pasuoit 0,03 monb/i.
Omeem: 3,2:10%; 1,92:10,

142 .Bpiuncnute, BO CKOJIBKO pa3 YMEHBIIUTCS CKOPOCTh pEakKIlny,
MPOTEKaIeld B Ta30BOM (a3e, ecim MOHU3UTH Temmeparypy oT 120 mo 80°C.
TemnepaTypHblif KO3h(GUIIMEHT CKOPOCTH PEAKIIMH PABEH TPEM.

143. Kak M3MEHHUTCSI CKOPOCTh peaklMM, MPOTEKarolie B ra3oBoil ¢ase,
IIpY MOBBIIICHUH TeMIepaTtypsl Ha 60 rpaj, eciu TemieparypHblid KodhGuueHT
CKOpPOCTH JIaHHOW peaKklUuu paBeH IByM?

144. Kak U3MEHUTCSI CKOPOCTh PEAKIINU, MPOTEKaIIel B Ta3oBoil (ase,
IpU TOHIKEHUH Temnepatypsl Ha 30 rpan, eciid TeMneparypHbiil KodhpuiueHT
CKOPOCTHU JJAHHOM PEaKIUU paBeH Tpem?

145. HanumwuTe BBIpaKEHHE [JI1 KOHCTAHTHI PABHOBECUSI TOMOTEHHOM
cucteMbl 2SO0, + 00,2503, Kak U3MEHUTCS CKOPOCTh MPSIMOM peakIuu
oOpa30BaHUs CEpHOTO aHTHUIPHUIA, ECITU YBEINUUTh KoHIeHTparmio SO, B 3 paza?

146.HanumuTe BbIpaXeHHWE I KOHCTAaHTHI PABHOBECHS TOMOTEHHOM
cucrembl CH4+CO,<>2CO + 2H,. Kak cnegyer HM3MEHHTh TeMIIEpaTypy H
JaBJICHUE, YTOOBI MOBBICUTH BBIX0A Bomopoaa? Ilpsmast peakius oOpa3oBaHUS
BOJIOPOIa SHIOTEPMUYECKAsI.

147. Peaxkmus uaer no ypaBaenuto 2NO + 0,=2NO,. Konuenrtpammn
ncxoaabix Bemect ObutH: [NO]=0,03 monw/n; [O,]=0,05 monb/n. Kak uzameHuTCs
CKOPOCTb PEAKIIUH, €CJIU YBEIIMUUTh KOHIIEHTpaIio Kuciaopoaa o 0,10 mons/m u
kouuentpaiuo NO mo 0,06 Mmois/n?

148. Hanummute, BbIpaKeHHE JUIsi KOHCTAHTHl PABHOBECHUSI T€TEPOTESHHOM
cuctembl: CO, + Ce2CO. Kak u3MEHUTCS CKOPOCTh TMPSIMOM  peakluu
obpazoBanus CO, ecnu koHueHtpanuio CO, yMeHBIIUTh B 4eThipe paza? Kak
clelyeT U3MECHHUTH JaBJICHHE, YTOOBI MOBBICUTH BhIX0 1 CO?

149. HanummuTe BbIpaXeHUE JJIs1 KOHCTAHTHI PAaBHOBECHS TETEPOTCHHOU
cuctembl C + H,0O (r)«>CO + H,. Kak ciemyer u3MeHUTh KOHIIEHTPAIUIO U IaBJICHNUE,
9TOOBI CMECTUTh PABHOBECHE B CTOPOHY OOPAaTHOW Peakilid 0O0pa30BaHMS BOISHBIX
napoB?

150. PaBnoBecue romorenHo cuctembl 4HCI (r)+O,<->2H,0 (1)+2Cl1;, (1)
YCTAaHOBWJIOCh TIPHU  CJCAYIOIIMX KOHIICHTPAIMSAX PEarrpyronux BEIICCTB:
[H,01=0,14 monw/n; [C1,]=0,14 monw/n; [HC1]=0,20 mons/m; [O,]=0,32 moms/m.
Bbramcnmre ucxomHbie KOHIIGHTPAIMK XJIOPUCTOTO BOJIOPOIa M Kuciaopoaa. Omeem:
[HCI]I/ICX:O,48 MOJ'IB/J'I; [Og]ncx:0,39 MOJIB/J1.

151. BeruncnnTe KOHCTaHTY paBHOBECHS U1l TOMOT€HHOM CHCTEMBI:
CO(r)+H,0(r)~>CO,(r)+Hy(T), ecnu paBHOBECHbIE KOHIIEHTPAMH PEarupyromux
BemectB: [CO]=0,004 momns/im; [H,O]=0,064 mons/i; [CO;]= 0,016 momb/i;
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[H,]=0,016 mons/n. Omeem.: K=1

152. KoHcTaHTa paBHOBECHSI TOMOT€HHOM CHCTEMBI

CO (r)+Hz0 (r)«>CO; (r)+H; ()

IIpU HEKOTOpOH TemmepaType paBHa 1. Berumciure paBHOBECHBIE KOHIIEHTpAIlUU
BCEX pEarupyrolmx BeIIecTB, ecau ucxomaHple KoureHTparmu: [COJ=0,10 momb/i;
[H,O]=0,40 w™oaw/n. Omeem: [CO;]=[H;]=0,08 moan/m1; [COJ=0,02 monm/m;
[H,0]=0,32 moup/m.

153. KoHcTaHTa paBHOBECHS TOMOTEHHON CHCTEMBI

N2+3H2<—>2NH3

npu temneparype 400°C paBna 0,1. PaBHOBeCHbIE KOHLEHTpalM¥ BOIOPOAA H
aMMHakKa CcoOTBeTCTBeHHO paBHBI: 0,2 wmomb/m u 0,08 wmonws/a. Beraucioure
PaBHOBECHYIO U UCXOHYIO KOHIICHTPAIHIO a30Ta.
Omeem. 8 monw/m; 8,04 Monw/1.

154, TIpu HeKOTOPOI TEMITEpaType paBHOBECHE TOMOT€HHON CHCTEMBI

2NO + O,2NO;,

YCTAaHOBWJIOCh TIPH  CIICAYIONIMX KOHIGHTPALMSAX PEarupyroIuX BeEIIeCTB:
[NO]=0,2 moaw/m; [0,]=0,1 mons/m; [NO,]=0, momin/n. Bbluncanre KOHCTaHTY
paBHOBecus 1 ucxoaHyro KoHreHTpaiio NO u O,.
Omeem: K=2,5; [NO]=0,3 wmomnb/im; [O,]=0,15 Mob/11.

155. Tloyemy mpu M3MEHEHUM MABJICHUS CMEIIAETCSI PABHOBECHE CHCTEMBbI
N,+3H,»2NH; uw He cmemaercs paHoBecue cucteMbl Np; + O,52NO?
HamummiTe BeIpaykeHUs 7151 KOHCTAHT PABHOBECHS KKIOW U3 TAHHBIX CUCTEM.

156. Ucxomubie kormeHTpamuu NO u C1, B TOMOTEHHOW CHCTEME:
2NO + C1,2NOC1 cocrasisioT coorBeTcTBeHHO: 0,5 1 0,2 Monb/11. Beruucnure
KOHCTAHTY PaBHOBECHS, €CJIM K MOMEHTY HACTYIUICHHUSI paBHOBECHS
npopearupoBaiio 20% NO. Omeem. 0,416.

157. Jlns xakux M3 yKa3aHHBIX PEaklMii yMEHbIIeHHEe o0beMa cocyiaa, B
KOTOPOM TIPOUCXOJIUT PEaKIus, MPUBEACT K CMEIICHHUIO PAaBHOBECHS B TOM JKE
HaIIpaBJICHUH, YTO ¥ TTOHMKEHNE TeMnepaTrypbl? OTBET 000CHOBATH.

1. Ny + Oy 2NO(y — Q;

2. COyqyt+ Cpye>2C0O - Q;

3. COyy+ HOp <> COypy+ Hyy + Q;
4, 2802(r) + Oz(r) > 2803(r) + Q

5. ZCO(F) + Oz(r)<—> ZCOZ(F) + Q

158. Kakue u3 yKa3aHHBIX CIOCOOOB MOTYT OBITh HCIOJIb30BaHBI IS
CMEUICHUS BIIPABO paBHOBECHA XUMUUECKON peakMh: Ny + Oyry«>2NOry)— Q

1. Ymensbiienue koHIl. Oy, 6. [IpuMeHeHre KaTaIn3aropa;
2.YBennuenue koHil. N,; 7. I1oBBIIIIEHHE JABICHUS;
3.VBemnuenue koHil. O,; 8. [loHWkeHue TeMIepaTypsl;
4. Ymennienne koHil. N»; 9. IloBblllIeHUE TEMITEPATYPHI;

5.¥Ymenbmenue konil. NO. OTBeT 000CHOBATS.
159. Dx3orepmuueckas peakius pa3aokeHus neHTaxiopuaa docdopa
npotekaet 1o ypasHenuo: PClsy) < PClyy)+ Clyyy, AH=+92,59x]]x.
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Kak Hamo u3MeHuTh: a) NaBiieHue, 0) KOHUEHTPALMIO PEearupyroliux BEIIECTB,
4TOOBI CMECTUTh PAaBHOBECHE B CTOPOHY MpsiMON peakiuu pasioxenus PCls?

OtBeT 000CHOBATE.

160. IIpumensss npunuun Jle HlaTenbe, ykaxure, B KAKOM HaIlpaBICHUU
IPOU30IAET CMEIICHUE PABHOBECHS CUCTEMBI:

CO+H,0-CO,+H,, AH=+2,85x/Ix, ecnu: a) yBEIWYUTH KOHIICHTPAIHIO
BO/IOpOja, 0) MOHU3UTH TEMIlEpaTypy, B) MOHU3UTH KoHIeHTpauio CO,. Otser
000CHOBATb.

161. Kakoe cocTosiHMEe CHUCTEMBl HAa3bIBAIOT XMMHUYECKUM paBHOBecuem? B
KaKOM HaIpaBJICHUHU MPOU30MAET CMEIIEHNE PABHOBECHUS MPU YMEHBIICHUH
JABJICHUSI CUCTEM:
4HBr(r) + 02(1-) > 2H20(r) + ZBrz(r)

Haw * Sy > HaSg)
Hanummre BbipaxeHus 17151 KOHCTAaHT PABHOBECHUS JaHHbBIX PEaKUi.

162. Hanumure BBIPAKCHUA HJISI KOHCTAHT PaBHOBCCHA PCAKIIUU:
FeO(K) + CO(F) HFe(K) + COQ(F

Cerpagur) + COxry > 2COy
Ny + Oap) > 2NOy

Kak oTpa3urcs noBbIIIEHNE JABICHNS HA PABHOBECHE 3TUX PEAKLUMN?

CHHOCOBBI BBIPA’KEHUS KOHIEHTPAILIMU PACTBOPA

KonreHTparmeii pactBopa Has3bIBaeTCsl KOJIMYECTBO PACTBOPCHHOTO BEINECTBA,
cozeprkareecsi B ONpeIeiiecHHOM MacCOBOM WIIM OOBEMHOM KOJIMIECTBE PacTBOpA WA
PacTBOPHTEIIS.

Ipumep 1. Beruucoute: a) MmaccoByro 10710 (©0%); 0) mossipayio (Cx);  B)
HopMabHyHO (C.y); T) MomsutbHyO (C,,) KoHIeHTparmu pactBopa HzPO,, momyuenHoro
TpH pacTBOpeHnH 18 T KHCIOTHI B 282 cM° BOJBI, €CIH IIOTHOCTH ero 1,031 r/em’.
Uemy paBen tutp (7) aTOoro pacteopa?

Pemenne: a) MaccoBasi 011 €CThb OTHOILIEHHUE MAacChl PACTBOPEHHOTO
BELIECTBA, COJEPKALIEIOCs B pacTBOpe, K o01el macce 3Toro pacrBopa. OObIYHO
ATy KOHUEeHTpauuto cuntatoT Ha 100 r pactBopa. Tak kak maccy 282 cM® BOZBI
MOKHO MPUHATH paBHOM 282 T, TO Macca MOJTYYEHHOTO pacTBOpa: 18 + 282 =
300 r u, cnemoBaTeIbLHO:

300 -18

100—w (%)

o(%) =100-18/300=6%

0) Mousipnasi KoOHUeHTpamusi (MOJISIPHOCTb) €CTh OTHOIIIEHHE KOJIMYECTBA
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PaCTBOPEHHOIO BEIIECTBA B MOJISIX, COJIEPIKAILErocsi B pacTBope, kK o0vemy (1 1)
pactBopa. EquHuiisel — Mois/M%; Mois/mm;Moms/em’. Macea 1 1 pactBopa 1031 r.
Maccy KUCHOTHI B JINTPE PAaCTBOpPA HAXOJUM U3 COOTHOIICHUS

300 - 18

1031 —x

x=1031 - 18/300=61,86
MonsipHOCTB pacTBOpa MOTY4YUM JiesieHueM uucia rpammoB HzPO,4 B 1 11 pacTBOpa Ha
Mosekysipayto Mmaccy H3POy:

Cx = 61,86/97,99 = 0,63 mous/am’(M);

B) MouisipHasi KOHIEHTpPAUMs JKBHUBAJIEHTA, WIM HOPMAIbLHOCTh, €CTh
OTHOIIIEHUE KOJIMYECTBA PACTBOPEHHOTO BEILIECTBA IKBUBAJICHTA B PACTBOPE K 00BEMY
pactBopa. Enurima — Mons/mv’.

Tak xkak M, (H3PO4)=M/3 =97,99/3 = 32,66,

10 C, = 61,86/32,66 = 1,89 MOJIL/ILM3(H.);

r) MosisiJibHAasi KOHLIEHTPALUs, WX MOJISITBHOCTh, €CTh OTHOIIEHHE KOJIMYECTBA
PacTBOPEHHOTO BEIIIECTBA B MOJIAX K Macce pacTBoputelisi. EnuHuia — MOJIb/KT.

Maccy H3PO,4 B 1000 r pacTBOpUTENSE HAXOAUM U3 COOTHOIIEHUS:

282 - 18

1000 —x

x= (1000 -18)/ 282= 68,83

Orcroma Cu = 63,83/97,99 = 0,65 MOJIB/KT.

n)TuTpoM pacTBOpa Ha3bIBACTCS KOJIMYECTBO TIPAMMOB PACTBOPEHHOIO
BemecTBa B 1 oM’ (M1) pactBopa. Tak kak B 1 1 pactBopa comepxurcst 61,86 r
KHUCJIOTHI, TO

T = 61,86/1000 = 0,06186 r/cm”,

3Hasi HOPMAJIBHOCTh PACTBOpPA M SKBUBAJIEHT (D) PaCTBOPEHHOTO BEIECTBA,
TUTP JIETKO HAWTH 110 hopmyJie

T = Cax-5/1000.

IIpumep 2. Ha neittpanmzanuto 50 cm® pacTBOpa KUCIOTHI U3PACXOA0BAHO
25 cM® 0,5 H. pacTBOpa miea0un. YeMy paBHA HOPMAIBHOCTD KHCIOTHI?

Pemenne. Tak Kkak BellecTBa B3aMMOJCHCTBYIOT MeEXay co00il B
HKBUBAJIICHTHBIX KOJIMUECTBAX, TO PACTBOPHI PAaBHOM HOPMAJIbHOCTU PEArupyroT B
paBHBIX 00bemax. [Ipu pa3HbIX HOPMATBLHOCTSX 00BEMBI PACTBOPOB pearupyrommnx
BEILECTB 0OPAaTHO MPOMOPLHUOHATIBLHBI UX HOPMAIIBHOCTSM, T. €.:

V1/V2 = C3K2'/C3K1 HJIN Vl'Caxl = V2C3K2l

50C, =25-0,5, orkyna C, =25 -0,5/50= 0,25 H.

Mpumep 3. K 1 1 10%-noro pactBopa KOH (mwrotHocts 1,092 r/cm®)
npubasmu 0,5 11 5%-Horo pactBopa KOH (mrotHocTs 1,045 r/em®). O6beM cmecH
JOBENH 110 2 J1. BeraucanTe MOJISPHYIO KOHIIEHTPAIUIO TTOJIYI€HHOTO PacTBOPA.

Pemenne. Macca ognoro nautpa 10%-noro pactsopa KOH 1092 r. B stom
pacTBOpE COAECPIKUTCSA
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1092- 10/100=109,2 r KOH.

Macca 0,5 1 5%-noro pactBopa 1045-0,5 = 522,5 r. B stom pactBOpe
COJIEPIKUTCS

522,5-5/100 = 26,125 r KOH,

B o6mem o6beme nomyuennoro pactBopa (2 m) macca KOH cocraBisier

109,2 +26,125=135,325 r. OTcroa MOJIIPHOCTb 3TOTO pacTBOpa

Cx =135,325/2-56,1=1,2M,

rae 56,1 r/mons — monekynsapHas macca KOH.

Ipumep 4. Kakoii o0beM 96%-HOW KHCIOTHI, MJIOTHOCTH KoTOopoil 1,84
3
r/cM”, motpebyetcs mis npurotoBieHus 3 1 0,4 H. pacTBopa?

Pemenune. DxBuBaneHtHas macca H,SO,=M/2=98,08/2=49,04 r/monb. Hdns
npurotoBienust 3 n 0,4 H. pacTtBopa TpeOyercs 49,04:0,4-3=58,848 r H,SO,.
Macca 1 cm® 96%-Hoit kucinots! 1,84 T. B 3TOM pacTBOpe COEPIKUTCS

1,84:96/100=1,766 r H,SO,

CnenoBarenbHo, mis npurotoieHus 3 1 0,4 H. pacTBopa HaJ0 B3ATh
58,848:1,766=33,32 CM° 3TOM KUCIIOTHL.

163. Bplumciure MONSIPHYI0O W HOPMalbHYIO KoHIEHTpammu 20%-HOoro
pacTBOpa XJIOpUJIa KaJablKs, INIOTHOCTh KOTOporo 1,178 r/em’.
Omeem: 2,1 M; 4,2 1.

164. Yemy paBHa HOpMasibHOCTH 30%-HOTo pactBopa NaOH, mioTHOCTH
xotoporo 1,328 r/ecm®? K 1 11 3TOro pacTBopa mpuGaBHIHM 5 1 BOABL BbIdmcimTe
MaCCOBYIO JIOJIIO MOJTYYEHHOTO PacTBOpa.

Omeem: 9,96 u.; 6,3%.

165. K 3 gutpam 10%-noro pactBopa HNOj3, miotHocTs KOTOporo 1,054
r/cM°, mpuGaBmiM 5 1 2%-HOTO PAacTBOpa TOH e KHCIOTHI ¢ IIOTHOCTBIO 1,009
r/cM°. BBIYHCIHTE MACCOBYIO JONI0 M MOJSIPHYIO KOHIEHTPALHH IONYYEHHOTO
pacTBoOpa, €CJIM CYUTATh, UTO €ro o0beM paBeH 8 1. Omeem: 5,0%; 0,82 M.

166. Bpruncnute HOpMaIbHYIO M MOJSUIbHYIO KOHIeHTparuu 20,8%-Horo
pactBopa HNO;, miotHocts kotoporo 1,12 r/cm°. CKOJBKO rpaMMOB KHCJIOTBI
conepkutcs B 4 11 aToro pactBopa? Omeem: 3,70 H.; 4,17 monw/kr; 931,8 .

167. Bpruucnure MOJSIPHYIO, HOPMAJIBHYIO W MOJISUTBHYIO KOHIIGHTpAIluu
16%-HOro pacTBOpa XJOpHAA ATOMHHHS, ILIOTHOCT KoToporo 1,149 r/em®,
Omeem: 1,38 M; 4,14 H.; 1,43 MOIB/KT.

168. CxoJIbKO M KaKOro BEIIECTBA OCTAHETCS B M30BITKE, €CIIH K 75 em® 0,3
H. pactBopa H,SO, mpubasuts 125 cm® 0,2 H pactopa KOH?

Omeem: 0,14 r KOH.

169. Jlna ocaxnenus B Buge AgCl Bcero cepebpa, comepxkamerocst B 100
cm® pactBopa AgNOs;, morpeGosanock 50 e 0,2 H. pactBopa HC1. Uemy pasHa
HOpMalTbHOCTh pacTtBopa AgNO3? Ckomnbko rpammoB AgCl Beimanio B 0cajok?
Omeem: 0,1 u.; 1,433 1.
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170. Kaxoit o6bem 20,01%-noro pactsopa HC1 (mmorsocts 1,100 r/em?)
Tpebyercss nanst npurotoBieHus 1 1 10,17%-Horo pactBopa (motHocts 1,050
r/em®)? Omeem: 485,38 cv’.

171. Cmermamu 10 em® 10%-roro pactBopa HNO; (tmotHocTs 1,056 r/em’®) u
100 cm® 30%-moro pacrBopa HNO; (miotHocts 1,184 r/cm®). Boramciure
MacCOBYIO JIOJIO MOJIyY€HHOTO PacTBOpPA.

Omeem: 28,38%.

172. Kaxkoit o6beM 50%-Horo pactBopa KOH (mwrotHocTs 1,538 r/cm?)
TpeGyercst Il MPUTOTOBJICHHUS 3 11 6%-Horo pacTBopa (rtoTHOCTs 1,048 r/em’)?
Omeem: 245,5 oM.

173. Kakoit o6bem 10%-HOoTO pacTBOopa kKapbonata Hatpusi Na,CO;
(mrotHOCTH 1,105 T/cM®) TpeGyercst Wi MPUrOTOBICHHS 5 1 2%-HOrO PacTBOpa
(wrotHOCTH 1,02 r/eM’)? Omeem: 923,1 em®,

174. Ha meiitpammsaumo 31 cm® 0,16 H. pactBopa menoun tpebyercs 217
cM® pactBopa H,SO,. UeMy paBHBI HOpPMANbHOCTh M THTP pactBopa H,SO4?
Omeem: 0,023 1.; 1,127- 10° r/em’.

175. Kakoit 06bem 0,3 H. pacTBOpa KUCIOTHI TpeOyeTCs JIsl HeUTpaiu3aluu
pactBopa, coaep:xkatiero 0,32 r NaOH B 40 cm>?

Omeem: 26,6 oM’

176. Ha vetitpanm3aruto 1 1 pactBopa, coaepxkariero 1,4 r KOH, tpeGyetcs
50 cm® pacTBOpa KHCIOTBL BBIYHCINTE HOPMAIBHOCTH PACTBOPA KHCIOTHL.
Omeem: 0,53 H.

177. Cxonpko rtpammoB HNO; coxaepkanoch B pacTBOpe, €CIU Ha
HEUTpaIu3aIuioo ero noTpedoBanock 35 em® 0,4 H. pactBopa NaOH? Yemy paBen
tuTp pactBopa NaOH? Omeem: 0,882 1, 0,016 r/cm’.

178. Cxonbko rpammoB NaNO; HyxHO pactBopuTh B 400 T BObI, 4TOObI
npurotoBuTh 20%-Hs1il pactBop? Omeem: 100 r.

179. Cwmemanu 300 r 20%-noro pactBopa u 500 r 40%-HOrO pacTBOpa
NaCl. Yemy paBHa MaccoBasi J0J1s1 TOJIy4YeHHOTO pacTBopa?

Omeem: 32,5%,

180. Cmemamu 247 1t 62%-Horo u 145 1t 18%-HOro pacrBopa cepHOI
kucIoThl. KakoBa MaccoBast 1oJ1s1 pacTBopa mocie cMemenus? Omeem: 45,72%.

181. 13 700 t 60%-H0i1 cepHON KMCIOTHI BbimapuBanueM yaamuiau 200 T
BO/bI. UeMy paBHa KOHIIEHTpanus ocTasierocs pacrsopa? Omeem: 84%.

182. 3 10 xr 20%-HOrO pactBOpa MpH OXJaxiaeHuu Bbiaeamioch 400 T
cosii. YUeMy paBHa MaccoBasi J10Jis OXJaxaeHHOTo pacTtBopa? Omeem: 16,7%.

183. K 25 eM® pacTBopa CepHOM KUCIIOTHI ¢ MaccoBoi aojei 0,96 (p= 1,84
r/cm®) mpuGasmmm 100 cm® Boxbl. Paccunraiite MAaCCOBYIO JIOJIF0 HOBOT'O pacTBOpa
Y MOJISIPHYIO KOHIIEHTpaIuto, eciu ero p=1,23 r/em”.

184. Brruucnute MOJSPHYIO KOHIICHTPAIIUIO SKBUBAJIICHTA U MOJIIPHYIO
KOHIIGHTpAIMio pactBopa opTodocdopHoil KUCIOTHI ¢ MaccoBoit moneir 0,40 u
p=1,25 r/em’.
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185. Paccuuraiite, CKOJIBKO cM® COJITHOM KHMCIIOTHI ¢ MACCOBOM nmoneit 0,38 u
p=1,19 r/em’ HYHO B34Th JJIs1 IPUTOTOBJICHUS 5 o 0,1 M pactBopa?

186. MomnsipHasi KOHIEHTpaIMsl pacTBOpa TUAPOKCHIA Kalbliud paBHa 2
MoJIB/M°. OImpejieliTe MOISPHYIO KOHIIGHTPALMIO YKBUBAJICHTA 9TOTO PACTBOPA.
BoiBenure dopMyiy aiisi mepecuera MOJSPHOM KOHILIEHTpPAlMd PACTBOPEHHOTO
BEILIECTBA B €TI0 MACCOBYIO JIOJIO MPU U3BECTHOM IJIOTHOCTH PAcTBOPA.

187. Cxompko tpammoB BaSO, Bemamaer B ocanok, eciu kK 50 em® 0,2 M
pactBopa H,SO, npubasuth n3661TOK BaCl,?

188. BpruucianTe MaccoByr 00 KapOoHAaTa  KaiWs W MOJSPHYIO
KOHLIEHTPALMIO PacTBOPa, coaepxaniero 75 r kapoonara kanus B 300 r BOAbI.

189. PacTBop HUTpaTa Kamms comepxkut 192,6 T comn B 1 am° (p=1,14 r/emd).
PaccuuTaiiTe MaccoByro J0Jt0, MOJIAPHYIO KOHIEHTPALNIO, MOJSUIBHOCTh U TUTP
pacTtBopa.

190. MonsipHasi KOHIIGHTpalMsi SKBUBAJCHTa PacTBOpa CEPHOU KHUCIOTHI
cocTaBisteT 2 Mo/ M. Ompe/ieliTe MOJSIPHYIO KOHIICHTPALIHIO PACTBOPA.

CBOMCTBA PACTBOPOB

IIpumep 1. Beuucmute TemnepaTypbl KpUCTAUIA3AUMUA W KUMEHUS 2%-
HOTr'0 BOZHOTO pacTBopa rtoko3bl CgHi20s.

Pemenne. [lo 3axkony Payns moHmwxkeHue Temneparypbl KpUCTAIUIM3ALUUA U
NOBBIIICEHUE TEMIIEpaTypbl KUIEHUA pacTBopa (At) 1O CpaBHEHHIO C
TEMIIepaTypaMHl KPUCTALIM3ALMK M  KUIMEHHUS PACTBOPUTENSI  BbIpa)KaeTcs
YpaBHEHUEM

At=K(m -1000)/M-m; (1)
rae K — kpuockonuueckas uiu 30yJIIIMOCKONIYecKass KOHCTaHThI. J{J1st BOAbI
OHU COOTBETCTBEHHO paBHBI 1,86 u 0,52 rpag; M u M — COOTBETCTBEHHO Macca
PacTBOPEHHOI'O BEIIECTBA U €0 MOJIEKYJISIPHAsI Macca; M; — Macca paCTBOPUTEIIS.

[ToHnkeHne TemrepaTypbl KpucTain3auuu 2%-Horo pacTBopa

At=1,86 -2-1000/180-98 =0,21 rpan.

Boma  kpucraimmmsyercs npu  0°,  cnemoBaTenbHO,  TeMIeparypa
KpUcTayu3aIuu pacteopa 0 — 0,21=-0,21°C.

N3 ¢dopmynsl (1) moBeiieHne TeMiiepaTypbl KuneHus 2%-HOTO pacTBopa
CeH1206

At =0,52-2-1000/180-98 = 0,06 rpaz.

Boaa xunutr npu 100°C, cnemoBaTenbHO, TemIleparypa KWUIIEHUS 3TOTO
pactBopa 100 + 0,06= 100,06 °C.

IIpumep 2. PactBop, coaepxkamuii 1,22 r 6ensoitHoi kucnotel CgHsCOOH
B 100 r cepoyrnepoma, kunut npu 46,529°C. Temneparypa KuNeHUs
cepoyriepona  46,3°C.  Bprumcnuth  30yJIJIMOCKONUYECKYIO  KOHCTAHTY
cepoyriepoa.
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Pemienne. IloBwimenue temmepaTypbl kunenust At =46,529-46,3=0,229
rpaa. MomnekymsipHasi Macca O€H30MHON KUCIOTHI paBHa 1221/Momb. VI3 hopmyIibl
(1) HaxoauM POYUTMOCKOIIUYECKYIO0 KOHCTAHTY:

K=At-M-m;/m-1000=0,229-122-100/1,22-1000 =2,29 rpan

Ipusep 3. PactBop, conmepxammii 11,04 r rounepuna B 800 r BOABI,
kpucramusyercs npy —0,279°C. BEIUHCINTD MONEKYISIPHYIO MAcCy TIIMLEPHHA.

Pemenne. Temneparypa  kpuctaumsamuud  uyuctod  Boabl  0°C,
CJICJIOBATENIbHO, TOHWKCHHE TemrepaTypsl Kpuctaumm3amuu At = 0-(-0,279)
=0,279 rpaa. Macca rnuuepuna m (t), npuxoasuiasica Ha 1000 r Boabl,

m=11,04-1000/800=13,8.
[Toacrasisisi B ypaBHEHHE
M=K-m/At (2)
JTaHHbIE, BBIYUCIISIEM MOJIEKYJISIPHYIO MacCy IIMLIEPUHA:
M =1,86-13,8/0,279=92 r/mob.

Ipumep 4. Boruncaute MaccoByro g0 MoueBuHbl (NH),CO B BogHOM
pacTBope, 3Hasi, YTO TEMIIEpATypa KPUCTAJUIM3ALMKU 3TOr0 pacTBOpa paBHA —
0,465°C.

Pemienne. Temmeparypa  Kpuctaumszauuu  uuctod  Boasl  0°C,
cienoBarenbHo, At=0—(—0,465) =0,465 rpaa. 3Has, 4TO MOJICKYJSIpHas Macca
Mo4eBUHBI 60 T/MONB, HaxoguM Maccy M (I) pacTBOPEHHOTO BEIIECTBA,
npuxoasurytocs Ha 1000 r Boabl, u3 popmysl [2]:

M= At M/K =0,465 -60/1,86 =15

O6mmas Macca pacTBopa, cojepxariero 15 r moueBuHsl, coctaBiser 1000 +
15=1015 r. MaccoByio J0JIl0 MOYEBHHBI B JIaHHOM pAacTBOPE HAXOJUM U3
COOTHOIIEHHUS

B 1015 r pactBopa — 15 r BemecTBa

B 100 r pactBOpa — x T BeuiecTna
x=1,48%.

191. PactBop, comepxkammii 0,512 1 Heanmektponuta B 100 r OeHzona,
Kkpuctayuzyercss npu 5,296°C. Temmneparypa kpuctaiuzanuu Oenzona 5,5°C.
Kpuockonmyeckass koHctaHta 5,1 rpan. Beruumciautre MOJIEKYISpHYIO Maccy
PacTBOPEHHOIO BEILIECTBA.

192. BplyuciauTe MacCoOBYHO JOJIIO BOJHOro pactBopa caxapa CioHpOgg,
3Has TeMmeparypy Kpuctammuzaiuu pactBopa (—0,93°C). Kpuockonuueckas
KoHcTaHTa BoAbl 1,86 rpaa. Omeem: 14,6%.

193. Brpumcnure TeMmmeparypy KpHUCTALIM3AIMH PACTBOPA MOYEBHUHBI
(NH,),CO, coxaepxamiero 5 r moueBuHbl B 150 1 Bombl. Kpuockomuueckas
KOHCTaHTa BojbI 1,86 rpas.

194. PactBop, comepkamuii 3,04 T xkamdopsr CigH160 B 100 T Gensoa,
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kunut npu 80,714°C. Temneparypa kunenus Oenzona 80,2°C. Beruucnute
70YJUIMOCKOMMYECKYI0 KOHCTaHTY OeH301a.

195. BpluuciauTe MaccoByr JOJI0 BOJHOTO pacTBOpa TIUIMIIEPUHA
C3Hs(OH)3, 3Has, uro stot pactBop kunut npu 100,39°C. D6ymirockonuueckas
koHcTaHTa Bowl 0,52 rpaa. Oteet: 6,45%.

196. Berancnvre MOJEKYISIPHYIO MAacCy HEIJIEKTPOJIUTA, 3HAS, YTO PACTBOP,
coxepxamui 2,25 r atoro BemectBa B 250 T BOABI, KPUCTALIA3YETCS IIPU —
0,279°C. Kpnockonuueckasi KOHCTaHTa Boabl 1,86 rpan.

197. Beruuciure TemmepaTypy KumeHus 5%-HOro pacTBopa HadTalnHa
Cy0Hg B 6enzone. Temneparypa kumnennst 6enzona 80,2°C. D0ymumrockonmmnueckas
KOHCTaHTa ero 2,57 rpan. Omeem: 81,25°C.

198. PactBop, comepxkamniuii 25,65 r HekoToporo Hednektposuta B 300 T
BOJIbl, Kpuctaumsyercs npu —0,465°C. BplunMcIUTE MOJEKYJSIPHYIO Maccy
pacTBOpeHHOTO BeniecTBa. Kpuockonuueckass KOHCTaHTa BoAbI 1,86 rpa.

199. Brluucnure KpHUOCKOMUYECKYIO KOHCTAHTY YKCYCHOM KHCIJIOTHI, 3Ha,
4YTO pactBop, coaep:xkamuii 3,56 r antpauena Ci4Hjo B 100 T yKCyCHOU KHUCIIOTHI,
kpuctaimnsyercss npu  15,718°C. TemmepaTypa KpucTaluIM3alUu YKCYCHOU
kucioTel 16,65°C.

200. PaBnbIe MaccoBbie kKommaecTBa kKampopsl C1oH1s0 u HadTammuaa CioHg
pacTBOpPEHbl B OJIMHAKOBBIX KoJinuecTBax OeH3ousa. Kakoi U3 pacTBOpOB KUIIUAT
npu 0oJiee BBICOKOM TemmepaTtype?

201. TemmepaTypa KpHUCTAUIM3alldd pacTBOpa, cojaepxamero 66,3 1
HekoToporo Heanekrpomura B 500 r Bomel, paBHa —0,558°C. Beruucnure
MOJIEKYJISIPHYIO MacCy pacTBOPEHHOIo BelmiecTBa. Kpuockomuueckass KOHCTaHTa
BOJIbI 1,86 rpa.

202. Ckonpko rpammoB anunmHa CgHsNH, ciemyer pactBoputh B 50 T
TWJIOBOTO d¢upa, YTOOBI TeMmIeparypa KHUIIEHUS pacTBopa Oblja BBIIIE
TeMIlepaTyphbl KumeHus 3TwioBoro 3¢upa Ha 0,53 rpan? D0ymmuockonmuyeckas
KOHCTaHTa ATHI0BOrO 3dupa 2,12 rpax. Omeem: 1,16 1.

203. Beruucnoute Temmeparypy Kpuctamumzauuu 2%-HOTO pacTBOpa
stusioBoro cnupta C,HsOH, 3Has, 4TO KpUOCKONUYECKass KOHCTaHTa BOJbI 1,86
rpaa. Omeem: —0,82°C.

204. Ckoabko rpammoB moueBuHbl (NH;),CO ciemyeT pacTBOpuTh B 75 T
BOJABI, YTOOBI TeMmmeparypa KpucTauM3aluu mnoHuswiack Ha 0,465 rpan?
Kpuockonuueckast koHcTanTa Bojbl 1,86 rpan. Omeem: 1,12 1.

205. Bpryuciaute MaccoBYIO JIOJI0 BOJHOrO pactBopa ritoko3bl CgHi,Og,
3Has, 4TO ATOT pacTBop KUNUT mpu 100,26°. D0ymmuockonuueckas KOHCTaHTa
Bojbl 0,52 rpan. Omeem: 8,25%.

206. Ckompko rpammoB ¢enona CgHsOH cnemyer pactBoputh B 125 T
Oen3osa, 4TOOBI TEMIlepaTypa KpUCTAUIM3AIMA pacTBOpa Obula  HUXKE
TEeMIIepaTypbl KpUcCTau3ammu OeHzona Ha 1,7 rtpan? Kpuockonmueckas
KOHcTaHTa O0eH3ona 5,1 rpax. Omeem: 3,91 1.

207. Cxonbko rpammoB modeBuHbI (NH;),CO cneayer pactBoputs B 250 T
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BOJbI, 4YTOOBI ~ TeMmIlepaTypa KHUIIEHHS moBbIcwiack Ha 0,26  rpan?
DOymMockonuyeckas KoHctanta Bojbl 0,52 rpan. Omeem: 7,5 T.

208. Ilpu pactBOpeHuH 2,3 T HEKOTOPOTO HEINEKTposHTa B 125 T BOJIBI
TeMIiepaTypa KpucTaumzanuu mnoHuwxkaercs Ha 0,372 rpaa. Beruucnure
MOJIEKYJIIPHYIO MaccCy pacTBOPEHHOro BemlecTBa. Kpuockomnuyeckas KOHCTaHTa
BOJbI 1,86 rpas.

209. Brpruncnute Ttemmeparypy kumeHusi 15%-Horo BOgHOTO pacTBopa
npormioBoro criupta C3H;OH, 3Has1, uTo 30yumockonyeckass KOHCTaHTa  BOJIBI
0,52 rpax. Omeem: 101,52°C.

210. BeraucauTe MaccoByr OO0 BOAHOTO pactBopa mertanHoja CH3;OH,
TeMIlepaTypa Kpucramumsanuu kotoporo —2,79°C. Kpuockonuyeckas KOHCTaHTa
BoJibI 1,86 rpan. Omeem: 4,58%.

MNOHHBIE PEAKIIUU OBMEHA
(ITpu pemeHny 3a7a4 3TOTO paszeia CM. Ta0JI. 5 IPUII0KECHNU)

Peakiuu noHHOrO OOMEHa MEXIy JJIEKTPOJUTAMHU B PAcTBOpax yA00HO
BEIp2XaTh B BHJIC HWOHHO-MOJIEKYJSIPHBIX (WJIM TMPOCTO HWOHHBIX) ypaBHEHWH,
KOTOPBIE TMOKA3bIBAIOT CYIIHOCTh MPOUCXOMANIAX B PacTBOpaxX MPOIECCOB. ITa
dbopma 3amucu OTpaXkaeT COCTOSTHUE BEIIECTB B PACTBOPE U UX B3aMMO/ICHCTBHUE.

HampaBnenne peaknumm oOMEHa MEXIy OJJIGKTPOJIUTAMHU B PAcTBOPE
(cMmelieHre paBHOBECHUSI CHCTEMBI) OMPEACNISIETCS BO3MOXKHOCTBIO 0Opa3oBaHUs
MEXIy HAMH MaJIOpacTBOPHUMOTO, MAJOIUCCOIMHUPYIONIETO WM Ta3000pa3HOTO
COCIMHCHHUS, T.C. BBIBOJIOM KaKWX-THOO HWOHOB W3 cdephl peakiuu. [lpu
HAIMCAaHWH WOHHBIX ypPaBHEHUH CIIEAYET MPHUACPKUBATHCSA CIEAyIomEeld (GopMbI
3aIKCH:

1) dopMysbl CHIBHBIX DJICKTPOJIMTOB NMHINYTCS B BUAC HMOHOB, TaK Kak
MMEHHO B TAKOM COCTOSIHUM OHU HaXOJSITCS B PaCTBOPE.

2) hopmyIbl caObIX AIEKTPOIUTOB, TA30B U MAJOPACTBOPUMBIX BEIIIECTB,
CJIeIyeT MUcaTh B BUE MOJIEKYI.

K cHIIBHBIM 2JIEKTPOJIMTAM OTHOCSITCS:

1) moutu Bce comu (kpome CdCl,, HYCl,, Pb(CH3COO),, Fe(SCN); u HekoTopbIx

ApYTUX);
2) OONBIIMHCTBO MUHEPAIBHBIX KUCIIOT, Hanpumep, H,SO,4, HNO;3, HCI, HBr, HI,

3) TUAPOKCHUIBI IMIEIOYHBIX U IETOYHO3EMETBHBIX METAJIIOB.

K ci1abpiM 31€eKTpOoIUTaM OTHOCSITCS:
1) mouTu Bce OpraHU4eCcKUe KUCIOTHI;
2) HEKOTOpble MHHEpalbHbIe KHUCIO0THI, Hampumep, H,COs, H,S, HCN, H,SiOs,
HCIO, H;AsOy;
3) MHOruM€ THUAPOKCHUIBI METa/UIOB (KpOME IIETOYHBIX M IIEI0YHO3EMEbHBIX
MeTauioB), a Takxke NH4,OH; Bona.

CubHBIC JIEKTPOJIMTHI TIPH PACTBOPEHUHM B BOJI€ TPAKTUUYECKH MTOJTHOCTHIO
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AUCCOIMUPYIOT HAa MOHHI, cia0ble QJICKTPOJIUTBI - YaCTHYHO. B IMOCJICAHEM ClIydac
MpoueccC IuCConuanmn ABJIACTCA 06paTI/IMI)IM.

211. CocraBpTe MOJCKYISIpHBIE M HOHHBIC YpPaBHCHHUS peEaKIlui,
npotekaronux Mexay BemniectBaMmu NaHCO; u NaOH; K,;Si03 u HC1; BaCl, u
Na,SO.,.

212. CocTaBbTe MOJICKYJISIPHBIE W HOHHBIC YpaBHEHUSI PEaKITUH,
npotekatomux Mexay BemecrBamu K,S m HC1; FeSO, n (NHy),S; Cr(OH); u
KOH.

213. CocTtaBbTe MOJICKYJIIPHBIC YPABHEHUS PEAKIINNA, KOTOPHIE BRIPAKAIOTCS
WOHHBIMH YPABHEHUSMH:

Zn** + H,S = ZnS + 2H*

Mg** + CO? 3 = MgCO,

H'+OH =H,0

214. K kaxnomy u3 BemectB: Al(OH);; H,SO, Ba(OH), npubasuiu
pacTBop eaKoro kamus. B kakux ciydasx Hpou3oluid peakuuu? Buipasute ux
MOJICKYJIIPHBIMU ¥ HIOHHBIMU YPaBHEHHUSIMU.

215. CocraBpTe MOJCKYJISpHBIE M HWOHHBIC YpaBHEHUS pEaKIUi,
npotekatomux Mexay BemectBamu KHCO3; u H,SO4; Zn(OH), u NaOH; CaCl, u

216. CocraBbTe MOJCKYJSIPHBIE ¥ HWOHHBIC YpaBHEHUS PEaKIIUM,
npotekaromux Mexay BemectBamu — CuSO, m H,S; BaCO3; mu HNOj3; FeCl; u
KOH.

217. CocTaBbTe MOJICKYJIIPHBIC YPABHCHUS PEAKIIUA, KOTOPHIC BHIPAKAIOTCS
HOHHBIMH YPaBHCHHUSIMU:

Cu* +S* =CuS

Pb(OH), + 20H = [Pb(OH).]*

SiOy” + 2H" = H,Si0;,

218. CocraBbTe MOJEKYJSIPHBIE M HMOHHBIE YpPaBHEHHUS PEaKIIUid,
npotekaronux mexay pemectBamu Sn(OH), u HC1; BeSO, u KOH; NH4C1 nu
Ba(OH)z

219. K xaxxmomy mu3 Bemect: KHCO3;, CH3;COOH, NiSQO,4, Na,S nmpubdasunm
pPacTBOp CEpPHOM KMCIOTHL. B Kakux cirydasx Mpou30LuIn peakunn? Bripasure nx
MOJICKYJIIPHBIMU M HOHHBIMU YPaBHCHUSIMHU.

220. CocraBbT€ MOJICKYJIAPHbIE M HOHHBIE  YpPaBHEHMSI pEaKIIMid,
npotekatomux Mexay BemiectBamu HY(NOs3), u Nal; Pb(NO3), u KI; CdSO,4 u
Na,S.

221. CocTaBbTe MOJICKYJIIPHBIC YPABHEHUS PEAKIIUA, KOTOPHIC BHIPAKAIOTCS
WOHHBIMH YPaBHEHUSMH,

CaCOs3 + 2H" = Ca™" + H,0 + CO;

Al(OH)g +H20 + OH = [AI(OH)4 (HzO)z]_

Pb®*" + 21" = Pbl,

222. CocTtaBbT€ MOJIEKYJISIPHBIC U HOHHBIE YpaBHEHHS peaKui
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pacTBOpEHUS] THUAPOKCHAA OEpWiUIMs B PACTBOpPE €IKOrO HATpa; THUAPOKCUAA
meau(I1) B pacTBOpe a30THOW KHCIIOTHI.

223. CocraBbT€ MOJEKYJSIPHbIE W HOHHBIC YpaBHEHUS peEaKIuH,
npotekatomux Mexxay BemecrBaMmu NazsPO4 u CaCly; K,CO3z u BaCly; Zn(OH), u
KOH.

224. CocTaBbTe MOJICKYJIIPHBIC YPABHEHUS PEAKIINNA, KOTOPHIE BRIPAKAOTCS
WOHHBIMHU YPaBHCHUSIMHU:

Fe(OH); + 3H" = Fe** + 3H,0

Cd** + 20H = Cd(OH),

H" +NO, =HNO;

225. CocTaBbT€ MOJEKYJSIPHBIE ¥ HMOHHBIE YpaBHEHUS PEaKIUM,
nporekatonux Mexay BemectBamu CdS u HCI; Cr(OH); u NaOH; Ba(OH), u
COCIZ.

226. CocTaBbTe MOJICKYJIIPHBIC YPABHEHHS PEAKIIU, KOTOPHIE BHIPAKAIOTCS
WOHHBIMH YPaBHCHHSIMH;

Zn** + H,S = ZnS + 2H"

HCO; + H' = H,0 + CO,

Ag"+ Cl1 = AgClI

227. CocTaBbT€ MOJCKYJSIDHBIE ¥ HWOHHBIC YpaBHCHUS PEaKIUMH,
npotekatomux Mexay BemectBamu H,SO, u Ba(OH),; FeCl; m NH;OH;
CH3COONa u HC1.

228. CoctaBbTe MOJEKYJISIpHbIE U HOHHBIC YpaBHEHUS peEaKLuH,
npotekatomux Mexay BemectBamu FeCly m KOH; NiSO4 u (NHy),S; MgCO; u
HNO:;.

229. CocTaBbTe MOJICKYJIIPHBIE YPABHEHUS PEAKIIUMA, KOTOPHIC BHIPAKAIOTCS
VOHHBIMU YPaBHCHUSIMU:

Be(OH), + 20H =[Be(OH).]*

CH;COO + H" = CH;COOH

Ba®" + SO,* = BaSO,

230. K kaxxnomy u3 Bertects: NaCl, NiSO4, Be(OH),, KHCO; npubasuiu
pacTBOp TUAPOKCHIA HATPHUS. B KakuX ciydasx MPOM30IUIA peakiuu? Beipazure
UX MOJICKYJIIPHBIMU ¥ HIOHHBIMU YPaBHECHUSMHU.

231. K pactBopam kaxmgoro u3 Bemects: H,S, CuCl,, Al(OH);, HCI
NPWIAIN U30BITOK — THUAPOKCHAA HaTpus. Hamummre MoJleKyaspHbie M WOHHO-
MOJICKYJIIPHBIC YPaBHEHUS COOTBETCTBYIOIITUX PEAKITHH.

232. CocraBbT€ MOJICKYJSIPHBIE W  HWOHHO-MOJIEKYJISIPHBIC YpPaBHCHUS
peakiui, MpoTeKamImux npu cMmemuBanud  pactBopoB: Ca(OH),+FeCls,
CH3;COOH+KOH, CaCO3;+HCI, CrCls+ u36srrox KOH.

233. Hanmcarb MONEKYJSpHbBIE UM HOHHO-MOJIEKYJISIPHBIE YpaBHEHMS
peaknmii, mnporekaronmx Mexay BemectBamu:  Na,S+HCI, BaCly+H,SOy,
HCI+NH,OH, H,SO;+NaOH. VYka3ate, Kakue U3 HUX IMPOTEKAIOT HEOOPATUMO W
o4emy.
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234. K pactBopam kaxkaoro u3 BemiecTB: K,S, Pb(NO3),, CuCl,, NH,OH,
NaNO; mpuimmian CONSHOM KHCIOTHL. B Kakux cCliydasXx MPOU3OILIM pPEaKIuu?
Hanummre MOJIEKYJISIpHBIE, a TaKKe HOHHO-MOJIEKYJIIPHBIE  YPaBHEHUS
COOTBETCTBYIOIIUX PEAKIIHIA.

235. CocraBbTe MOJIEKYISIPHBIE M  HOHHO-MOJICKYJIIPHBIC YPaBHCHHS

peakiuii, TmpoTekalmux mpu cMemuBaHuu  pactBopoB: Ca(OH),+FeCls,
CH3;COOH+KOH, CaCO3+HCI, CrCl;+ uzosrrox KOH.

T'UJIPOJIN3 COJIENA

236. CocrtaBbT€ HMOHHOE M MOJIEKYJSIPHOE YpPaBHEHHS COBMECTHOIO
TUAPOIU3a, IPOUCXOASAIIEro npu cMemmrBanuu pactBopoB K,S u CrClj. Kaxknas
U3 B3SATBIX COJIEH TUAPOIU3YETCSI HEOOPATUMO JI0 KOHIIA.

237. Kakoe 3nauenme pH (>unmu< 7) umeroT pactBopbl coseir MnCl,,
Na,COs, Ni(NO3),? CocTraBbTe HOHHBIC M MOJICKY/ISPHBIC YPaBHEHHUS THAPOJIHM3a
JTUX COJIEH.

238. Kakme u3 comeit Aly(SOy)s KS, Pb(NOs3),, KC1 mnoaseprarorcs
ruaponu3y? CocTaBbTe HWOHHBIE W MOJICKYJSIPHBIC ypaBHEHHUS THUIPOJIH3A
COOTBETCTBYIOIIUX COJIEH.

239. Ilpu cmemmBanuu pactBopoB FeCl; m Na,CO; kaxmas u3 B3ATHIX
coleil Tuaponm3yercs HeoOpaTMMO 10 KOHIA. BbIpa3ute STOT COBMECTHBIN
TUAPOJIA3 HOHHBIM W MOJICKYJISIPHBIM YPaBHECHUSMH.

240. CocTaBbTe MOHHBIC U MOJICKYJISIPHBIC YpPaBHCHHS THAPOJH3A COJEH
CH3COOK, ZnSOy4, AL(NO3);s. Kakoe 3nauenne pH (>wiu< 7) UMEIOT pacTBOPBI
3TUX COJIEH?

241. Kaxoe 3Hauenue pH (Gosbiiie v MeHbIe 7) UMEIOT pacTBOPHI COJICH
Li,S, A1C1;, NiSO4? CocTaBbTe HOHHBIC M MOJICKYJISIPHBIC YPaBHECHHUS THIPOJIH3A
ITUX COJIEH.

242. CoctaBbTe MOHHBIE U MOJICKYJISIPHBIC YpaBHEHHUS THAPOJIH3A COJEH
Pb(NO3),, Na,CO3, CoCl,. Kakoe 3nauenue pH (>wim< 7) uMer0T pacTBOPHI 3THX
coJien?

243. CocTaBbTe MOHHOE W MOJICKYJSIPHOEC YpPaBHEHHUS THAPOJHM3a COJIH,
PacTBOP KOTOPOM UMEET: a) MIEJOYHYIO PEaKInIo; 0) KUCITYIO PEaKIIHIO.

244. Kakoe 3HaueHue pH (OosbIe uiu MeHbIIIE 7) UMEIOT PaCTBOPHI COJIeH
NasPO,, K,S, CuSO,? CocTaBbTe HOHHBIE U MOJICKYJISIPHBIC YPAaBHEHUS THPOJIM3a
ITUX COJIEH.

245. CocrtaBbTe€ HOHHBIE U MOJEKYJSPHBbIE YpaBHEHUS THUAPOJIH3A COJeH
CuCl,, Cs,COs, ZnCl,. Kakoe 3Hauenue pH (Oonblue uax MEHBIIE 7) UMEIOT
PacTBOPHBI 3TUX CONEI?

246. Kakue u3 coneit RbCl, Cry(SO4); Ni(NO3), moaseprarorcst ruaponsy?
CocTaBbT€ MOHHBIE W MOJEKYJSIPHBIC YPaBHEHUS THUIPOIU3a COOTBETCTBYIOIIUX
coJeil.
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247. Tlpu cmemmBanuu pactBopoB CuSO, m K,CO; BbeImagaeT ocajok
ocHoBHOol comu (CUOH),CO; u Beimensercs CO,. CocTaBbTeé HOHHOE U
MOJICKYJISIPHOE YPaBHEHHSI POUCXOISIIETO THAPOIIN3A.

248. CocTtaBbTe€ MOHHBIE U MOJICKYJISIPHBbIC YpaBHEHUS TUIIPOJIU3a COJeH
Li,S, Cs,COs3, NiCly,, Pb(CH;COO),. Kakoe 3nauenne pH (Gumu< 7) umeror
PacTBOPHI 3TUX CONECH?

249. TTpu cmemmBanuu pacTBOpoB Al,(SO,); m Na,COj kaxkaas U3 B3ATBIX
coJiel THApOH3yeTCsl HeoOpaTuMo 110 KoHIa. COCTaBbTE MOHHOE U MOJIEKYJISIPHOE
ypaBHEHUS TIPOUCXOIAIIECTO COBMECTHOTO THAPOJIHA3A.

250. Kakme wu3 comeit NaBr, Na,S, K,CO; CoCl, mnonseprarorcs
ruaponu3y? CocTaBbT€ HWOHHBIE W MOJICKYJSIPHBIC ypPaBHEHHUS THIPOJIN3a
COOTBETCTBYIOIIUX COJICH.

251. Kakme u3 coaeit KNOj, CrCls, Cu(NOj3),, NaCN moxaBeprarmorcs
ruaposn3y? CocTaBbT€ HWOHHBIE U MOJICKYJSIPHBIE YpaBHEHHUS THIPOJIU3a
COOTBETCTBYIOIIUX COJICH.

252. CocTtaBbT€ HMOHHOE U MOJIEKYJSIPHOE YpPaBHEHHUS COBMECTHOTO
THIPOJIN3a, Tpoucxosaiiero npu cmemmuBanud pactBopoB Cr(NOjz); m Na,S.
Kaxxnast v B3SITBIX CoJiel THAPOIM3YETCSI HEOOpaTUMO JI0 KOHIIA.

253. Kakoe 3nauenne pH (>umu< 7) UMEIOT pacTBOPHI CICAYIOMIMX COJEH
K3PO4, PB(NO3),, Na,S? CocTtaBbTe HOHHBIE M MOJICKYJISIPHBIC ypaBHCHUS
TUAPOJIN3a COJIEH.

254. Kakme wu3 comeir K,COs FeCl;, K,;SO4 ZnCl, mnoaeeprarorcs
ruaponu3y? CocTaBbTe MOJCEKYJSIPHBIE ¥ HWOHHBIE YpPaBHEHHUS THIPOJIU3A
COOTBETCTBYIOIIUX COJIEH.

255. Tlpu cmemmBanun pacTBOpoB Al,(SOy4); 1 Na,S kaxmas u3 B3sATHIX
COJICM THAPOIM3YyeTCS HeoOpaTMMO J0 KOHIA. BeIpa3suTe 3TOT COBMECTHBIN
THIPOJIU3 MOHHBIM U MOJICKYJISIPHBIM YPaBHEHUSIMH.

256. Kakue 13 mpuBeJeHHBIX HIDKE coJiel ruaponu3ytorcsa? Jis kaxaon u3
THAPOJIU3YIONIMXCS COJIeH HamucaTh MOJICKYJISIPHBIE W HOHHBIE ypaBHEHUS
ruaposnza; Ca(NOy),, KI, AI(NO3)s.

257. Kakoe 3nauenue pH wumeror pactBopbl cosieii Bi(NOj);, FeSQy,
Na,SO;. CocTaBbTe MOJICKYJIIPHBIE W HWOHHBIC YPaBHEHUS THAPOIIH3A.

258. Kakme wu3 comerr NaClO,, CH;COOK, CH3;COONH,; K,S
noaBepratorcst ruAponu3y? CocTaBbTe MOJEKYJISpPHBIE ¥ HWOHHBIC ypaBHCHHS
TUIPOJIN3A COJIEH.

259. CocTaBbTe MOJICKYJISIPHBIE W WMOHHBIC YpaBHEHUS THAPOJIU3A COJICH:
FG(NOg)z, FECIg, C&(CHgCOO)Z

260. CocTaBbTe MOJEKYJSIPHBIE W WMOHHBIE YPAaBHECHUS THAPOJM3A COJEH
ZnBr,, Crl;, MgSO,. YkaxuTte peakiuio Cpeibl.

261. B xaKkyr CTOpOHY CMECTUTCS paBHOBECHE THAPOJM3a aierara Oapus,
€CJIM K pacTBOPY NMPUOABUTH: &) IIEJI0Yb, 0) KUCIIOTY, B) XJIOPU aMMOHHUS?

262. B kakyio cropoHy cMmectutcs paBHoBecue ruaponn3a NaCN, ecnu k
pacTBOpy prOABUTH: a) MIEJI0UYb, 0) KHCIOTY, B) OPOMU]T aMMOHUS?
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263. B kakyio cropony cmectutcs paBHoBecue ruaposnmza NH,Cl, ecim k
pacTBOpy NpUOaBUTH: a) 11EJI0Yb, 0) KUCIOTY, B) BOIY?

KOHTPOJIBHOE 3A/IAHUE 2
OKUCJ/IUTEJIBHO-BOCCTAHOBUTEJBHBIE PEAKIIUN

OKHCIUTETEHO-BOCCTAHOBUTEIILHBIMA Ha3bIBAIOTCS peaxIuu,
COIPOBOXTAOIINAECS HM3MEHCHHEM CTCIICHH OKHCIICHHUS aTOMOB, BXOJIIMX B
COCTaB PEarnpyrolIuX BEIIeCTB. /100 cmenenvio okucienus (N) nouumaiom mom
VCIOBHbIIL 3apsi0 amoma, KOMOPHIL SbIMUCAACMCS, UCX00s U3 NPeONnOIONCEeHs,
YUMo MOAEKYId COCMOoum monvko u3 uornos. OKHUCICHHE-BOCCTAHOBICHUE — 3TO
CIAMHBIA B3aMMOCBSI3aHHBIN Tmponiecc. OKucieHue npusooum K NOBLIULEHUIO
cmenenu OKUCTeHUs. 860CCMAHOBUMENs, A B0CCMAHOBICHUE K €€ NOHUNCCHUIO Y
oKucCIUmes.

[ToBbINICHHE WM TTOHW)KCHUE CTCIICHH OKHUCJICHHS aTOMOB OTpa)kaeTcs B
AJICKTPOHHBIX YPaBHEHHUSAX MCXOAS M3 TOTO, YTO OKHCIHTEIb IPUHUMACT
DJICKTPOHBI, @ BOCCTAHOBUTENIb UX OTHAcT. [Ipr 3TOM HE yUHTBHIBACTCS, IEPEXOJISAT
JM 3JIEKTPOHBI OT OJHOTO aToMa K JAPYroMy IOJHOCTBIO M 00pa3yrOTCs HOHHBIC
CBSI3M, WJIH JJICKTPOHBI TOJBKO OTTATHBAIOTCS K 0o0Jiee 3JIEKTPOOTPHIIATEIHBHOMY
aTOMYy M BO3HHMKACT IMOJIsIpHas CBsi3b. O BO3MOXHOCTH TOT'O MJIM MHOTO BEIICCTBA
IPOSBIIATh OKHCIUTEIIbHBIC, BOCCTAHOBUTEJIBHBIC WJIM JIBOHCTBCHHBIC (Kak
OKHCIIUTENIbHBIE, TAK U BOCCTAHOBHUTEIbHBIC) CBOMCTBA MOYKHO CYIUTh O CTCIICHU
OKHUCJICHHS aTOMOB, HECYIIUX 3TH (PYHKIUH.

Amom mo2o unu uHo2o neMeHma 8 C8oell Gblcuiell CIMeneHU OKUCIEeHUSl He
Mooicem  ee  NOGbicumb  (omoamb  JJIeKMPOHbL) U NPOSGIIEem  MOJIbKO
OKUCIUMEIbHbIE CBOUCMBA, A 8 CB0ell HU3ULell CMEeNneHU OKUCIEeHUS. He MOJICen ee
NOHU3UMb  (NPUHAMb JIeKMPOHLL) U NPOSEILem MOJIbKO 60CCMAHOBUMENbHbIE
ceoticmea. Amom dice demMeHma, UMEWUL NPOMENCYMOUHYIO  CMenetsb
OKUCTIeHUS, MOJICEm NPOSBIAMb KAK OKUCTUMETbHble MAK U 60CCIMAHOBUMENbHbIE
ceoticmea. Harmpumep:

N>*(HNO;) S®* (H,SO,) — mpOSIBISIOT TONTBKO OKUCINTEIbHBIC

CBOMCTBA;

HpOHBJ‘IHIOT OKHUCJIUTENbHBIE U BOCCTAHOBUTEILHEIE CBOMCTBA:
N*(NO,) $*(S0y)

N**(HNO,)

N**(NO) S?*(S0O)

N (N,0)

N°(N,) S%(Sy; Se)

N (NH,OH) S(H.S,)

N%(N,H,)

MIPOABJIAIOT TOJIBKO BOCCTAHOBUTCIILHEIC CBOMCTBA:
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N> (NHs)  S* (H:S)

[Ipy OKHCIUTENEHO—BOCCTAHOBUTENBHBIX PEAKIUAX BaJCHTHOCTb aTOMOB
MOKET M He MeHAThcs. Hanpumep, B OKUCIUTEIHHO-BOCCTAHOBUTEIBLHOM PEAKIUU:
HOZ + CIOZ = 2H'Cl” BaJIeHTHOCTH aTOMOB BOJIOPOJA U XJIOpa 10 U MOCJE PEAKIIUU
paBHa equHule. M3MeHunach ux cTeneHb OKUCIEHUA. BaleHTHOCTH omnpeaenser
YUCJIO CBS3€H, 0Opa30BaHHBIX JaHHBIM aTOMOM, M IIO3TOMY 3HaKa HE HMeEeT.
CrereHb K€ OKUCIICHUSI UMEET TOT WM MHOM 3HAK.

CrereHb OKMCICHUSI — TIOHSTHE YCIIOBHOE, T.K. OONBIIMHCTBO COCTMHCHHMA
HE SIBIIAIOTCS MOHAMH, Yallle BCTPEYAIOTCS COCAMHEHHS C KOBAJECHTHOW CBS3BIO.
CrereHb OKUCIICHHUS — BEJIMYMHA MEepEeMEHHas. BhlUuncieHne CTeTeHn OKUCICHUS
MIPOU3BOJNTCS Ha OCHOBAHHWH TOTO, YTO MOJICKYJa JIFOOOTO BEIIECTBA B IICJIOM
AJIEKTPOHEUTpasibHa, T.. aireOpanyeckas CyMma CTEIEHEH OKHCIEHUsI BceX
aTOMOB B MoJieKyJie paBHa Hymo. CTelneHb OKHCJICHHS aToMa 0003HayaeTcs
apaOckumu 1udpamMu co 3HaKoM (+) win (—) mocie nudpsl.

B mpocteix BemectBax (02, Hy, Nj) cTenens okuciieHus 3yeMeHTa Bceraa
paBHA HYJIO, TaK KaK B 9TUX COCIMHEHHIX JJICKTPOHHAS ITUIOTHOCTH PaBHOMEPHO
pacrpejiesieHa MEeKJy aTOMaMH B MOJICKYJI€ U HE HaOJt0/1aeTcs OJJHOCTOPOHHETO
OTTSATUBAHUS DJEKTPOHHBIX Map, YYaCTBYIOIIUX B OOpa30BaHUM XHUMHUUYECKHX
CBs3el. B mpoCTEeHIINX KOBAJIEHTHBIX COCAWHEHUAX 3HAYCHUE TMOJIOKUTEIBHON
CTCTICHU OKHCJICHHSI JJIEMEHTa COOTBETCTBYET YHCIY OTTIHYTBHIX OT aTroMa
CBS3BIBAIONINX OJJICKTPOHHBIX Tap, a BeJIMYMHA OTPUIATCIHLHON CTENeHU
OKHCJICHUS — YUCJIOM MPUTSHYTHIX JICKTPOHHBIX Tap.

B coenuHEHUSX HEKOTOpBHIC 3JIEMEHTHI NPOSBISIOT BCEr/Ia IMOCTOSHHYIO
CTCTICHb OKHUCJICHHS, HO JJis OOJBIIMHCTBA JJIEMCHTOB OHAa B Pa3JIMYHBIX
COCIMHECHUSX Ppa3InyHa. B KaKIOM KOHKPETHOM CIIy4ae CTEIEeHb OKHUCIICHUS
paccuHThIBaeTCs MO (OPMYJIe COCTUHEHHUS.

Jlist onpenenenHus CTENEHU OKHCIICHUS 3JIEMEHTOB B XMMUYECKUX COEIUHE-
HUSX CJIETyeT PyKOBOACTBOBATHCS CICAYIOIIUMHU MOJTOKEHUSIMU

1. TlocTOSIHHYIO CTCNEeHb OKHCICHHS HMEIOT IejouHble MeTamisl (+1),
IIeJ0YHO3eMeNNbHbIe MeTauibl (+2), ¢Top (—1). Jdns Bomopoaa B OOJBIIMHCTBE
COCIMHCHUI XapaKTepHa CTETCHb OKHUCICHUsS 1+, a B TUApHUIAX METAUIOB U B
HEKOTOPBIX JPYTHMX COCIWHEHUSX oHa paBHa |—. Kucimopog B coemMHEHHSX
MIPOSIBIISIET TJIABHBIM 00pa30M CTETICHb OKHUCIICHUS 2—, K UCKIIOYEHUSIM OTHOCSATCS
MIEPOKCUIHBIC COCTMHCHMS, CTEIICHh OKHCIICHHUSI KUCIOPO/ia B KOTOPBIX paBHa 11—,
u ¢propun kuciopoaa OF,, B KOTOpOM OHa paBHa 2+.

2. Tak kak MoJIeKyJia JJIEKTpOHEHUTpajabHa, TO ajredOpanveckas cyMma
CTCTICHEH OKHCIICHUS aTOMOB JJICMEHTOB C yYE€TOM COCTaBa MOJICKYJbl paBHA
HYJTIO. [IpuarMas BO BHUMaHHE ATO TOJIOXKEHUE, JIETKO ONPEIACIUTh CTEIICHb
OKHCJICHHS D3JIEMCHTOB B CoeIWHCHHMH. JIJI1 3TOrO Hamo 3HATh (opmyiTy
COCIMHCHUS U CTCIICHW OKHCJICHUS IPYTHUX JIEMEHTOB, BXOAIINX B COCTAB 3TOTO
COCTMHCHHSI.

Hanpumep, HE0OXOAMMO BBIYUCINTH CTEIEHb OKHUCIICHHUS CEPbl B CEPHOM
KHCJIOTE: H,SO, (1+)-2 + X + (-2)-4 =0 X=6+
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Haxoaum, 4To cTeneHb OKUCIICHHS CEPhl paBHA 6+.

3. CrereHb OKUCIICHHUS 3JIEMEHTOB B MOJIEKYIax mpocThix BemiecTB O,, Cl, u
T.II. PpaBHa HYJIO.

4. CreneHb OKHCJICHHS METaJVIOB B aTOMapHOM COCTOSIHUM COTJIACHO
peHTreHorpaduIecKumM HCCJIEJOBAHMSIM, YCTaHOBHBIITUM paBHOMEpPHOE
pacrpejiesieHde 3JIeKTPOHHON TUIOTHOCTU B HHUX, Takke paBHa Hymto (Cr, Zn wu
T.IL.).

5. TloHaTHe O CTENMEeHW OKHCIICHHS SBISETCS YCIOBHBIM W HE BCErja
XapaKTepU3yeT HACTOAIIEE COCTOSHUE aTOMOB B COEAMHEHMSIX, HO OHO BechMa
yA00HO U TMOJIE3HO MPU KJIacCU(PUKAIIMU Pa3IMYHBIX COCIMHEHUHN, PAaCCMOTPEHUN
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX  MPOIIECCOB, MPEJICKa3aHUs HamnpaBJICHUS
TEUEHUSI ¥ TIPOJTYKTOB XUMHUECKUX PEAKIIMK U T.]I.

IMpumep 1. Vcxoas u3 creneHn okuciaeHus (N)a3ora, Cepbl U MapraHia B
COCANHCHUAX NHg, HNOz, HNOg, st, H2803, H2804, MnOZ, KMnO4
OTIpEJICTNTE, KAaKWEe W3 HHUX MOTYT OBITh TOJBKO BOCCTAHOBHUTEISMH, TOJBKO
OKHUCIIUTEIIIMA W  Kakhe TMPOSIBIAIOT KAaK  OKUCJIWTENbHBIE, TaK |
BOCCTAaHOBUTEIHHBIC CBOWCTBA.

Pemenne. Crenenb oxucienus n(N) B yKa3aHHBIX COCAMHEHHSX
COOTBETCTBEHHO paBHa: —3 (HM3IIas), +3 (mpoMexxyTtouHasi), + 5 (Bbicmias); n(S)
COOTBETCTBEHHO paBHa: —2 (Hu3mias), +4 (mpoMexyTouHas), +6 (Bbiciias); n(Mn)
COOTBETCTBEHHO paBHa: +4 (mpoMexyTouHas), +7 (Bbiciias). Orcronaa: N'3H3,
H,S? — TosBKO BOCCTAHOBHTEIIN, HN+503, H,S*0,, KMn*'0, -—tomnsko
OKHCJIUTEIIH, HN"™0,, H28+403, Mn**0, — oKHCITUTENN 1 BOCCTAHOBUTENH.

IIpumep 2. Moryt 1M HPOUCXOIUTH OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIC
peaknuu Mexay BemectBamu: a) H,S u HI; 6) H,S m H,SOg3; B) H;SO3 1 HC104?

Pemenne: a) Onpenensem crenens okucienus: n(S) B H,S =-2; n(I) B HI =
—1. Tak kak ¥ cepa W MOJ MMEIOT CBOI HM3IIYIO CTENEHb OKUCIEHUs, TO 00a
B3STHIX BEIIECTBA NPOSABISIIOT TOJBKO BOCCTAHOBUTENbHBIE CBOMCTBA U
B3aMMOJICHCTBOBATH JAPYT ¢ ApyroM He mMoryT; 6) n(S) B H,S = -2 (am3mas); n(S) B
H,SO; = +4 (mpomexytounasi). CienoBareiabHO, B3aUMOJICHCTBHE ITUX BEIECTB
BO3MOXHO, mnpuyeM H,SO3; Oyner okuciurenem; B) n(S) B H;SO;=+4
(mpomexyrounasi); nN(Cl) B HC10, = +7 (Bbicuias). B3sTeie BemecrBa MOTyT
B3aumozeiicteoBatb. H;SO; B 3TOM ciywae Oyzmer MpoOsBIATH — yiKe
BOCCTAHOBUTEJBHBIE CBOKCTBA.

IIpumep 3. CocraBbTe YypaBHEHHE OKHCIMTEIbHO-BOCCTAHOBUTEIBHOU
peakuuu, UAyuen mo cxeme

KMn*'0, + HsP™03 + H,S0,—Mn?SO;, + HaP ™0, + K,SO, +H,0

Pemenune. Eciu B yciaoBUM 3a/lauu JaHbl Kak UCXOAHBIE BEIIECTBA, TaK U
MPOJIYKTHI X B3aUMOJICHCTBUS, TO HAMCAHUE YPABHEHUS PEAKLIUU CBOAMUTCS, KaK
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MpaBWJIO, K HAXOXJICHUIO M paccTaHoBKe Kkod(duimentoB. KoadduimeHTs
OTIPENETSAIOT METOJOM JJICKTPOHHOro OajmaHca TPU TOMOIIU AJICKTPOHHBIX
ypaBHeHHW. BpumciaseM, Kak HW3MEHSIOT CBOIO  CTENEHb  OKHCIICHUSA
BOCCTAaHOBHUTENh U OKUCIIUTENh, U OTPAKAEM ITO B AICKTPOHHBIX YPABHCHHSIX:
BoccraHoBurens 5 | P¥— 2¢ =P* TIPOIECC OKUCIICHUS
OKHCIIHTEIh 2 | Mn"+5e=Mn*" IIPOLECC BOCCTAHOBIICHHUS
OO1ree 4YUCIO SIEKTPOHOB, OTIAHHBIX BOCCTAHOBHUTENEM, JOJHKHO OBIThH
paBHO YHCIy OJJIGKTPOHOB, KOTOpPO€ TMPHUCOECAUHSAET OKuciautens. OOrmiee
HauMEHbIIIee KpaTHOE JJI OTIAHHBIX U MPUHATHIX 3JIEKTPOHOB siBJsieTcs uncio 10.
Paznenus 3710 uncno Ha 5, moxydaem K03(PPUIHEHT 2 A7l OKUCIUTENS U MPOAYKTa
€ro BOCCTAHOBJIICHHWA, a Tpu aeieHun 10 Ha 2 momydaeM kodhdHUIMEHT 5 is
BOCCTaHOBUTEIS M MPOAyKTa ero okucienus. Koaddunrentsr nepen BemecTsamu,
aTOMbl KOTOpPBIX HE MEHSIOT CBOIO CTENEHb OKUCIEHMS, HAXOIAT MOAOO0pOM.
VYpaBHeHue peakiuu 0y/1eT UMETh BU/T
2KMnQO, + 5H;PO; + 3H,SO, = 2MnSO, + 5H;PO, + K,SO, +3H,0

IIpumep 4. CocraBpTe ypaBHEHHME pPEAKLUUU B3aWMOJCHCTBUS ILIMHKA C
KOHILICHTPUPOBAHHOU CEepHOM KHUCJIOTOH, YUHTHIBAs MaKCHUMaJIbHOE
BOCCTAHOBJICHHE ITOCJICTHEH.

Pemenne. [{uHk Kak 10001 METaUI MPOSIBISIET TOJBKO BOCCTAHOBUTEIIBHBIE
CBOICTBAa. B KOHILEHTPUPOBAHHOM CEPHON KHUCIOTE OKUCIUTENbHYIO (PYHKIUIO
HeceT cepa (+6). MakcuManbHOE BOCCTAHOBJIEHHME CEpbl O3HAYaeT, 4YTO OHa
npuoOpeTaeT MHUHUMAIbHYIO CTENEHb OKHUCIEHUS. MuHuUManabHas CTENeHb
OKHUCIIEHHs cephl Kak p—aneMeHnTa VI A rpynmel paBHa —2. [lunk kak metamwt 11 B
IpyNIbl UMEET IOCTOSIHHYIO CTENEeHb OkucieHus +2. OTpakaeM CKa3aHHOE B
AJIEKTPOHHBIX YPABHEHUSX:

4 | zZn°—2e=27n"

1 |S"+8e=5"

CocraBisieM ypaBHEHUE PEAKLUU:

4Zn + 5H,S0,4 = 4ZnS0O, + H,S + 4H,0

[Tepen H,SO,4 crout xoaddumment 5, a ve 1, u6o versipe mosekyinsl HoSO,
MIyT HAa CBA3BIBAHME YETHIPEX HOHOB Zn°', MOJTOMY B TaKMX YpPaBHEHHAX
paccTaHOBKY KO3 ()UIIMEHTOB HAYMHAIOT C TPaBOil YaCTH.

264. Ucxons w3 crenenu okucieHus xjopa B coequnenusx HC1, HC10g,
HC10, omnpenenure, Kakoe W3 HHUX SBIAETCA TOJbBKO OKHCIHUTEIEM, TOIBKO
BOCCTAHOBHUTEJIEM U KAaKO€ MOXKET TPOSIBISATh KaK OKHUCIUTEIbHBIE, TaK U
BOCCTaHOBUTENbHBIE cBOMCTBA. [Touemy? Ha ocHOBaHMM 37IEKTPOHHBIX YpPAaBHEHUI
pacctaBbTe KOX(D(PHUITMEHTHI B ypaBHEHUU PEAKIIMH HAYIICH IO CXeMe

KBr + KBrO; + H,SO,—Br,+ K,SO, + H,O.

265. Peakiiuy BhIpaKarOTCsl CXEMaMHU:

P+ H|O3 + HZO —)H3PO4 +Hl
HZS + C|2 + Hzo — HZSO4 +HC|
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CocraBbTe 3JIEKTpOHHBIE ypaBHEHUs. PaccraBbTe KOX(PIUIIMEHTHI B YpaBHEHUAX
peakiuid. Jlma KaxIOW peakiuM yKaKWUTe, KaKOe BEIIECTBO  SIBJISETCA
OKHCIIUTENIEM, KaKO€ — BOCCTAHOBUTEIEM; KaKO€ BEIIECTBO OKHUCISIETCS, KaKOe —
BOCCTAHaBJIMBAETCS.

266. CocTaBbTe AJIEKTPOHHBIE YPaBHEHHUS U YKOKHUTE, KaKOH MpoIecc —
OKHCJICHHUE VI BOCCTAHOBJICHUE IMPOWCXOANT MPH CICAYIOMNX MPEBPAMICHUSIX:
AsP A N3 SN 82580

Ha ocHOBaHWW »3JEKTPOHHBIX YpPaBHEHHH paccTaBbTe KOADPHUIIMEHTHI B
YpaBHEHUU PEAKITUH, UAYIICH 0 CXeme
Na,SO; + KMnO, + H,O — Na,SO, + MnO, + KOH
267. Ucxons u3 crenenn okucieHus pochopa B coenuuenusx PHs, H3PO,,
H3;PO3; ompenenure, kakoe M3 HUX SBISETCS TOJBKO OKHCIUTENEM, TOJIBKO
BOCCTAaHOBHUTEJIEM M KAaKO€ MOXKET TPOSIBIATh KaK OKHCIUTEIbHBIC, TaK U
BOCCTaHOBHUTEIbHBIE cBOMCTBA. [ToueMy? Ha ocHOBaHMH AIEKTPOHHBIX YpaBHEHUMN
paccraBbTe KO3(PGUIIMEHTH B YPaBHCHUHU PEaKIIMH, HAYIICH 110 CXeMe
PbS + HNO3;—S + Pb(NO3), + NO + H,0
268*. KMnO,+ Na,SO3; + KOH — K,MnO, + Na,SO, + H,0
P+ HN03 + H20—> H3PO4+NO
269. CoctaBbTe JJIEKTPOHHBIC YPAaBHEHHSI M YKaXUTE, KaKOW IMpOIecc —
OKHUCJICHUE WJIM BOCCTAHOBJICHHE — IMPOUCXOIUT MPHU CICAYIONUX MPEBPAICHUSIX:
Mn**—Mn?*; C1*—C1, N*—>N°*. Ha 0CHOBaHHH >JIEKTPOHHBIX YPABHCHHMIA
paccTaBbTe KO3 (PHUITMEHTHI B YpaBHEHUHN PEAKITUH, UAYIICH 0 CXeMe
Cu,O + HN03—>CU(N03)2 + NO + H,0
270*. HNO3z + Ca —-NH,NO;3 + Ca(N03)2 + H,O
K>S + KMnO, + H,S0O, —S + K,SO, + MnSO, + H,0
271. Vicxons u3 CTENeHW OKHMCIICHHS XpoMa, HoJia U Cepbl B COCIMHEHUSIX
K,Cr,07, KI u H,SO3 onpenenute, Kakoe U3 HUX SBISICTCS TOJBKO OKHCIHTEIIEM,
TOJIBKO BOCCTAHOBUTEJIEM M KaKO€ MOJKET MPOSBIATh KaK OKHUCIUTEIIbHBIC, TaK U
BOCCTAHOBUTEJbHBIE CBOKcCTBa. [louemy? Ha ocHOBaHMM BJIEKTPOHHBIX
yYpaBHEHHH paccTaBbTe KOA(D(DUITMEHTHI B ypaBHCHHUH PEAKIIUH, UIYIIEH TT0 CXeMe
NaCrO, + Pb02 + NaOH — Na,CrO, + N&ngOz"‘HzO
272*. st + C|2 + Hzo —>H2804 + HCl
K>Cr,0O; + H,S + H,SO, — S + CI'Q(SO4)3 + K,SO,+H,0
273*. KC|03 + Na,SO; — KC1 + Na,SO,
KMnO4 + HBr —>BI'2 + KBr + MnBr2 + Hzo
274*, P+ HC10; + H,O — H3;PO, + HC1
H;AsO; + KMnO, + H,SO, —-H3As0O, + MnSO, + K,SO, + H,0O
275*. NaCrO, + Br, + NaOH — Na,CrO, + NaBr + H,0
FeS + HNO; — FC(N03)2 + S+ NO + H,0
276*. HNOjz + Zn —N,0 +Zn(N03)2 + H,0
FeSO,+ KC105+ H,SO, — Fez(SO4)3 + KC1 + H,0O
277*. K,Cr,O; +HC1 — Cl, + CfCIg + KC1 + H,0
Au + HNO;3; + HC1—AuCl; + NO + H,0
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278. MoryT a1 NpOUCXOAUTh OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEaKLUU
Mexay BeniectBaMu: a) NHz u KMnO,, 6) HNO; u HI; B) HC1 u H,Se? [louemy?
Ha ocHOBaHUM 3JIEKTPOHHBIX YpaBHEHUH paccTaBbTe KOG UIIMEHTHI B YpaBHEHUN
peaKIuu, UIYIIEH 10 CXeMeE:

KMnO,+KNO,+H,S0O,—MnS0O,+KNO;+ K,SO,+H,0
279*. HCI +CrOz;— ClI; + CrCl; + H,O
Cd + KMnO, +H,S0O, — CdSO, + K,SO, + MnSO, + H,O
280*. 1, + NaOH — NaOl + Nal
MnSQO, + Pb02 + HNO; — HMnO, + Pb(NO3)2 +PbSO4 +H,0
281* H2803 + HC103 — HzSO4 + HCl
FeSO, + K,Cr,07 + H,SO, — F€2(804)3 + Cr2(804)3 + K,SO, + H,0
282*. |2 + C|2 + H20 — HIO3 + HC1
FeCO; + KMnO, + H,SO, — FGZ(SO4)3 + CO, + MnSO, +K,SO,+H,0

283. MoryT a1 NpOUCXOAUTh OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE PEaKIIUU
Mexay BemectBamu: a) PH; u HBr; 6) K,Cr,0; u H3POj3; B) HNO3; u H,S? Ha
OCHOBAHHMH 3JIEKTPOHHBIX YpaBHEHUHN paccTaBbTe KOA(DPHUIIMEHTH B ypaBHEHHUH
peakiuu, uaymen mo cxeme AsHs + HNO3z;— H3AsO4,+ NO, + H,0.

284. llonGepute Kk03GOUIMEHTH METOAOM JJIEKTPOHHOrO OanaHca B
YpaBHEHUSIX PEAKITNH, YKOKUTE OKUCINUTEIh M BOCCTAHOBHUTEIb

Ko:MnO, + H,O = KMnQO4 +MnO, +KOH

PbS + H202 = PbSO4 + HQO

285. [Ton6epute KOdPPUIIMEHTH METOAOM AJIEKTPOHHOTO OanaHca B
YpaBHEHUSAX PEAKITNH, YKOKUTE OKUCIUTEh M BOCCTAHOBHUTEIb

CaH,+ H,0 = Ca(OH)2 + H,

Nag[Cr(OH)G] + NaOH +Pb02 = Na,CrO, +H,0 + Na2[ Pb(OH)4]

286. [Togbepute korhPUITMEHTH METOAOM IJIEKTPOHHOTO OanaHca B
YpaBHEHUSAX PEAKITNH, YKOKHUTE OKHCIUTEIh M BOCCTAHOBHUTEIIb

NaBrO; +NaBr + H,SO, = Br, + Na,SO, + H,0

Cul +H,S0, +KMnQO, = CuSO, + I, +MnS0O, +K,SO, +H,0.

287. IlomGepute kKOdPGUITUEHTH METOIOM IIEKTPOHHOTO OasiaHca B
YPaBHEHUSAX PEAKITNH, YKOKHUTE OKHCINTEIh 1 BOCCTAHOBHUTEIIb

H5|06 - |205 +02 + Hzo

K,Se + NaNO; = K,SeO, + NaNO..

288. [Togbepute kodhPUITUEHTHI METOJOM AJIEKTPOHHOTO OajaHca B
YpaBHEHUSX PEAKINH, YKOKUTE OKUCINUTEh 1 BOCCTAHOBHUTEIb

Cag(POA,)z +C+ S|02 = C328i04 +P,+CO

RhFe + C|2 = RhF3 + CIF.

*CwM. ycioBue 3a1auu 265

QJEKTPOJAHBIE IOTEHIHUAJIBI U DJIEKTPOABUXYIIHNE
CIJIbI
(ITpum pemennu 3a1a4 3TOTO pa3zaena cM. Tadu. 4)
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Ecnu MCTAUIMYCCKYIO INIACTUHKY OIIYCTHUTH B BOAY, TO PACIIOJOXCHHBIC HaA
€C TIOBCPXHOCTHU KATHOHBI MCTAJLJId 6y,HYT ruapatTupoBaTbCia IMOJIAPHBIMU
MOJICKYJIaMH BOJIbI U IICPCXOAUTDH B KUAKOCTD. HpI/I 9TOM 3JICKTPOHEI, B N30BITKE
oCTaromuecsa B MCTAJIC, 3apsiKaroT €TI0 HOBerHOCTHBIﬁ cioun OTpHUIATCIIBHO.
Bo3nukaert QJICKTPOCTATHUYCCKOC IIPUTAKCHHUC MCKAY ICPCIICAIINMHA B JKUIKOCTD
TnaApaTupOBaHHBIMU KaTHOHAMHU W ITOBCPXHOCTBIO MCTAJLJIA. B PpE3YJIbTATC 3TOI'O B
CUCTCMC YyCTAaHABJIMBACTCS IOABUIKHOC PABHOBCCHUC!

Me + m H,O — Me (HzO) n+m + ne,

B paCTBOpEC Ha METaJ1JIC

ra€ N — 4YKCIO 3JIEKTPOHOB, MPUHUMAIOLIMX y4yacThe B mporecce. Ha rpanune
METalll  —  JKUAKOCTb  BO3HMKAET  JIBOMHOM  DJIEKTPUYECKUM  CIIOW,
XapaKTepU3YIOUIUNCA OINPEIEICHHBIM CKauyKOM IIOTE€HIHAaNna — 3JIEKTPOJHBIM
MOTEHIIUAIOM. AOCOJIIOTHBIE 3HAYEHUS AJIEKTPOJHBIX MOTEHIIMATIOB U3MEPUTh HE
yaaercs. OJEeKTPOJHbIE NOTEHIMANBI 3aBUCAT OT pAna (akTopoB (IPUPOIBI
MeTalljla, KOHLUEHTpalMK, TeMneparypbl U jp.). [loaTomy 0OBIUHO OmpenesnstoT
OTHOCHUTEJIbHBIE  DJICKTPOJIHbIE TOTEHUUAJBI B  ONPEACICHHBIX  YCIOBHUSX,
Ha3bIBAEMBIX CTaHIAPTHBIMU 3JIEKTPOJAHBIMU MOTeHIManamu (E°).

CranaapTHBIM = DJICKTPOJAHBIM TOTEHIIMAIOM METa/lla Ha3bIBAlOT €ro
ANEKTPOAHBIM MOTEHIIMANI, BO3HUKAIOIIMKN MPU MOTPYKEHUU MeETajsla B PacTBOP
COOCTBEHHOI'O HMOHA C KOHIIEHTpAIlMeW WM aKTUBHOCTHbIO, paBHOM 1 MoOJIb/I,
U3MEPEHHBI 10 CPAaBHEHUIO CO CTaHAAPTHBIM BOJOPOJHBIM 3JIEKTPOJIOM,
MoTeHIMan Kotoporo mpu 25°C ycioBHO mpuHHMaercs paBHbM Hymo (E°=0;
AG°=0).

Pacnonaras Meramisl B psa IO Mepe BO3pACTaHMS HX CTaHAAPTHBIX
DJIEKTPOIAHBIX IOTEHIINAJIOB (EO), IIOJIy4aeM TaK Ha3bIBAEMBIN «PS HAPSIKEHUI.

[TonoxkeHue TOro WM WHOTO MeTajula B PsIy HANpsKEHUM XapaKTepU3yeT
€ro BOCCTAaHOBHUTEIBHYIO CIIOCOOHOCTh, @ TaK)X€ OKHCIUTEIbHBIE CBOWCTBA €r0
HMOHOB B BOJIHBIX PacTBOpax MpH CTaHAAPTHBIX yCIOBUSIX. UeM MeHbIlle 3HAaUCHUE
E°, Tem OOnpbIIMMH BOCCTAHOBUTEIBLHBIMH CIIOCOOHOCTSAMH OO0JIaJaeT JaHHBIN
METaJIJT B BUJIE€ MPOCTOrO BEIIECTBA U TEM MEHBIIIE OKUCIUTEIbHBIE CIIOCOOHOCTH
MPOSIBIIIIOT €ro MOHBbL. M HA000pOT. DNEKTPOAHBIC MOTEHIMAIBI H3MEPSIOT B
npudopax, KOTOPhIC MOJYUUSIA HaA3BAHUE TAIbBAHUYECKUX DJIEMEHTOB.

Tabmuma 4
CranaapTHble 3JIEKTPOAHbIE MOTEHIUAJBI E° HeKOTOpPBIX MeTA/LI0B
(psin HANpPSI2KEeHM )

DIIeKTPOT EO, B DIIEeKTPO E°, B
Li*/Li 3,045 cd**/cd 0,403
Rb*/Rb 2,925 Co**/Co 0,277
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K'/K —2,924 Ni“*/Ni -0,250
Cs*/Cs ~2,923 Sn**/Sn -0,136
Ba’*/Ba ~2,900 Pb**/Pb -0,126
Ca®*/Ca 2,866 Fe**/Fe —0,037
Na*/Na 2,714 2H*/H, 0,000
Mg**/Mg —2,370 Sb>*/Sb +0,200
A1¥/A1 ~1,662 Bi**/Bi +0,215
Ti*Ti — 1,603 Cu®"'Cu +0,337
zr*1zr ~1,580 Cu*/Cu +0,520
Mn*/Mn ~1,179 Hg,”*/2Hg +0,788
VIV ~1,180 Ag'lAg +0,799
cr¥/Cr 0,913 Hg**/Hg +0,850
Zn**/Zn -0,763 Pt**/Pt +1,190
Cr¥/Cr 0,744 Au**/AU + 1,500
Fe™/Fe —0,440 Au*/Au + 1,700

OKHCIUTEIFHO—BOCCTAaHOBUTEILHAS pcaKknuus, KOTOpasd JIC)KUT B OCHOBC
pa60TBI raJJbBAaHUYCCKOIr'o 3JICMCHTA, IIPOTCKACT B HAIIPABJICHUH, B KOTOPOM

3. JI. C. DJIEMEHTAa UMEET IOJIOKUTENIbHOE 3HaueHue. B atom cioyuae AG°<0, tak
0 _
kak AG™ = nFE°.

Ipumep 1. CraHngapTHBINA 2JEKTPOAHBINA MOTEHIIAAT HUKENS OOJIbIIE, YEM Y
koOanbTa (Tadu. 4). U3MEeHHUTCS I 3TO COOTHOIICHHUE, €CIIM U3MEPUTDh MTOTSHITUAI
HUKEJS B pacTBOpe ero MoHoB ¢ KoHIeHTpamuei 0,001 monb/n, a kodansra — 0,1
MOJIB/T?

Pemienne. DOnextpoanwsii moreHuuan wmeramwia  (E)  3aBucur ot
KOHIICHTpAIIMU €r0 HOHOB B pacTBOpE. ITa 3aBUCUMOCTh BBIPAKaeTCsS YpaBHEHUEM
HepHcra:

E =E° +0,058/n-1gC

rae E°— cranpgapTHbBIA 3IEKTPOJHBIA MOTEHIMAT; N — YUCIO 3JIEKTPOHOB,
NpUHUMAIOIIMX ydacTue B mpouecce; C — KoHIEHTparusi (MPU  TOYHBIX
BBIYUCJICHUSX — aKTUBHOCTH) THMIPATUPOBAHHBIX HOHOB MeTajlyla B PacTBOpE,
Mob/1. E° nmns Hukens u kobambra cooTrBeTcTBeHHO paBHBI —0,250 m —0,277B.
OnpenenuM 31€KTPOAHBIE MOTEHIMATIbl 3TUX METAJUIOB MPU JAHHBIX B YCIOBUU
KOHIIEHTPALUSIX:

Eniz/ni = 0,250+0,058/21g10° = —0,337 B,

Eco?/co = —0,227+0,058/21g10"= —0,306 B

Takum oOpazom, Ipu U3MEHUBIIEHCS KOHIIEHTpAIMU MOTEHIIMA KoOaibTa
ctaji OoJIble MOTEHIIUAaIa HUKEJIS.

IIpumep 2. MarHueByro IUIACTUHKY OIYCTHJIIM B pacTBOp ero coiu. [lpm

62



ATOM JJICKTPOAHBIA TMOTEHIIMAJ] MarHus okaszaics paBeH —2,41 B. Beruucimre
KOHIICHTPAIUIO HOHOB MarHus B MOJIB/JI.

Pemenune. [lomo0HBIC 3aaun TakKe pEIIalOTCS HA OCHOBAHWW YPaBHCHHSI
Hepncra (cM. npumep 1);

-2,41=—2,370 + 0,058/2IgC,

— 0,04 =0,0291gC,

lg C=-0,04/0,029 =—1,3793 =-2,6207,

Cmg?" =4,17 - 10 monb/1.

IIpumep 3. CocTtaBpTe CX€My TaIbBAHUYECKOTO 3JEMEHTa, B KOTOPOM
AJIEKTPOJAMU  SIBJISFOTCSI MarHueBas W ITMHKOBas TUIACTUHKH, OIYIIICHHBIC B
pacTBOpHl MX HMOHOB C AaKTUBHOW KoOHIeHTpauue 1 wmonb/n. Kakoit mertann
SBJIIETCSI AHOJOM, KakoW Kkartogom? Hamuimure ypaBHEHHE OKUCIUTEIBHO-
BOCCTAaHOBUTEIHHOM pEaKIMy, IPOTEKAIOIIEH B 3TOM rajbBaHUYECKOM JJIEMEHTE,
Y BBIYUCIIUTE €r0 3. 1. C.

Pemenune. CxeMa JaHHOTO TaJIbBAHMYECKOTO 3JIEMEHTA

(-)Mg|Mg*|[Zn*|Zn(+)

BeprtukanbHas yepta 0003HaYaeT MOBEPXHOCTH pazjiena MEXIy MEeTallIOM U
pacTBOpPOM, a JIB€ YEPTOUKH — TPAHUILy pasleia ABYX KUAKUX (a3 — MOPUCTYIO
NEPEeropoKy (WM COCOWHUTENBbHYI0 TpPYyOKy, 3allOJIHEHHYIO pPacTBOPOM
anekTponnTa). MarHuii umeer MeHbluid noteHiman (—2,370 B) u sBasercs
aHOJIOM, HAa KOTOPOM IPOTEKAET OKHCIUTENBHBIHN Mpo1ece:

Mg — 2e =Mg** (1)

[wunk, norenuuan kotoporo —0,763B, — kaTox, T. €. IEKTPOA, HA KOTOPOM
MPOTEKAET BOCCTAHOBUTEILHBIN TIPOIIECC:

Zn*+2e=7Zn (2)

VYpaBHEeHUE OKUCITUTEIHHO-BOCCTAHOBUTEIBLHON PEaKIuu, KOTOpasi JEXKHUT B
OCHOBE palOThl TAHHOTO TajJbBaHUYECKOTO DJIEMEHTA, MOKHO MOJYYUThb, CIIOKHUB
AJIEKTPOHHBIE YpaBHEHUsI aHOHOTO (1) 1 KaToIHOTO (2) MPOIIECCOB:

Mg + Zn* = Mg** + Zn

Jlist omipenenieHust AEKTPOABIDKYIIEH CHIIBI — 3. JI. C. TallbBAHHYECKOTO
dJIEMEHTa U3 MOTEHIMAalla KaToAa CIeAyeT BBIUECTh MOTEHIMA aHoAa. Tak Kak
KOHIICHTpAIMsl MOHOB B pacTBOpe paBHa | MOJB/M, TO 3. 1. C. dJIEMEHTa paBHa
pPa3HOCTU CTaHAAPTHHIX MOTEHIIMATIOB JIBYX €0 AJIEKTPOJIOB:

3. 1. ¢. = E°zn?*/zn — E’Mg?IMg = 0,763 — (-2,37) = 1,607 B.

289. B n1Ba cocyna ¢ roiyObIM pacTBOPOM MEIHOTO KyIopoca MOMECTUIIU: B
NepBbIM IMHKOBYIO TIJIACTUHKY, a BO BTOpOM cepeOpsiHyto. B kakom cocyne 1Bet
pactBopa mnocteneHHO mnponanaer? Ilouemy? CocTaBbTe 3IEKTPOHHBIE u
MOJIEKYJIIPHOE YPaBHEHUS COOTBETCTBYIOIIEH pPEeaKIuu.

290. YBenuuuTcs, YMEHBIIMTCS WJIM OCTaHETCs 0e3 HM3MEHEHMsI Macca
IUHKOBOM IUIACTUHKHM IIPU B3aUMOAEHUCTBUU €€ ¢ pacTBopamu: a) CuSQOy; 0)
MgSQO,; B) Pb(NOs),? ITouemy? CocraBbTe 3JIEKTPOHHBIE M MOJEKYJSPHBIC
YpaBHEHUSI COOTBETCTBYIOIINX PEAKIIUA.
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291. Tlpu Kakoil KOHLEHTpaMH HOHOB Zn>* (B MOIB/T) MOTCHIHAI
IMHKOBOIO 3JeKkTpoaa Oyaet Ha 0,015 B MeHbIle ero crangapTHOTO 3JIEKTPOJAHOTO
noreHnuana. Omeem: 0,30 MOJIB/II.

292. YBeau4uTCS, YMEHBIIUTCS WM OCTaHETCs Oe3 H3MEHEHMs] macca
KaJIMUEBOW TUTACTMHKU TNPU B3aUMOJIEHCTBUU ee ¢ pacTBopamu: a) AgNOg; 0)
ZnSQO4; B) NiSO,? Ilouemy? CocTaBbTe 5SIEKTPOHHBIE M MOJEKYJISIPHBIC
YpaBHEHUSI COOTBETCTBYIOIINX PEAKIIHMA.

293. MapraHIieBblil 2JIeKTpOI B pacCTBOPE €ro COJIM UMeeT moTeHrman —1,23
B. Bpruncnure KOHIEHTPAUO HOHOB Mn* B MOTB/1L.

Omeem: 1,89-10 2 mons/i.

294. Tlotenmman cepeOpsiHOro  3yekTpoaa B pactBope AgNO3 cocTtaBmi
95% OT BeaMYMHBI €ro CTAaHJAPTHOrO 3JEKTPOJIHOrO MoTeHIMana. Yemy paBHa
KOHIIEHTpalus HoHOB Ag’ B Mons/n? Omsem: 0,20 MOMB/.

295. HukeneBblii 1 KOOATBTOBBIA JIEKTPOABI OIMYIIEHHl COOTBETCTBEHHO B
pactBopel  Ni(NOs3), u Co(NOjz),. B kakoM COOTHOIICHHH [JOJDKHA OBITh
KOHIIEHTpAIMsi MOHOB 3THX METAJJIOB, YTOOBI MOTEHIMAIBl OOOUX 3JIEKTPOOB
ObLIH oguHAKOBBIMHU? Omeem:. CNi?*. Cco*= 0,117.

296. CocraBbTe CXEMbI JIBYX TajlbBaHUYECKUX DJJIEMEHTOB, B OJIHOM W3
KOTOPBIX Meb OblIa ObI KaTOAOM, a B IPYTrOM — aHoAOM. Hamummre a1 Kaxmaoro
U3 9THX JIEMEHTOB JJICKTPOHHBIC YPABHEHUS PEAKIIUHA, TPOTEKAIONTNX HAa KATO/IE U
Ha aHOIC.

297. Ipu kaKoif KOHIEHTpauy HoHOB CU>" B MOJIB/TT 3HAYCHHE TOTCHIIHATA
METHOTO  JJICKTPOJa CTAaHOBHTCS  PAaBHBIM  CTaHAAPTHOMY  ITOTCHITHATY
BOJIOPOAHOTO 3JeMeHTa? Omeem: 1,89~10'12 MOJIB/J1.

298. Kakoli rajbBaHUYECKUH 3JIEMEHT HA3bIBA€TCS KOHIICHTPAIMOHHBIM?
CocTaBbTe cXeMy, HAIUIIUTE DJIEKTPOHHBIC YPABHEHUSI DJICKTPOIHBIX MPOIIECCOB
Y BBIUKCIUTE 3. JI. C. TAJIbBAHUYECKOTO DJIEMEHTA, COCTOSIIETO U3 CePeOPSHBIX
ANEKTPOAOB, ommyuieHHbIX niepBbii B 0,01 H, a BTopoi, — B 0,1 H pacTtBopsl AgNO3.
Omeem: 0,058 B.

299. Ilpu kakom ycinoBum Oyaer paboTaTh TalbBAaHUYECKUN JIJIEMEHT,
AJIEKTPOJII KOTOPOTO CAENAaHbl U3 OJTHOTO M TOro ke Metaa? CocTaBbTe CXEMY,
HAITUIITUTE AJICKTPOHHBIE YPaBHEHUS JJICKTPOIHBIX MPOIECCOB U BBIUUCIUTE 3. .
C. TaJTbBAHWMYECKOTO 3JIEMEHTA, B KOTOPOM OJIMH HHUKEJIEBBIN JJICKTPO HAXOIUTCS
B 0,001 M pactBope, a Apyroii Takoi »xe s1exkrpoa — B 0,01 M pactBope cynbdara
Hukensa. Omeem: 0,029 B.

300. CoctaBbTe cXeMy, HANMIIUTE SJIEKTPOHHBIC YPABHEHMS 3JIEKTPOJIHBIX
MIPOIIECCOB M BBIYUCIHMTE 3. . C. TaJlbBAHMYECKOTO JJIEMECHTA, COCTOSIIECTO W3
CBUHIIOBOM W MAarHMe€BOM IUIACTHH, OMYIICHHBIX B PAacTBOPBI CBOUX COJIEU C
koHtentpanueii [Pb*]=[Mg**1=0,01 wmous/n. M3mennrest mm
3. M. C. OTOTO DJIEMEHTAa, €CIM KOHIEHTPAIMIO KAKIOTO M3 MOHOB YBEIHYUTH B
OJIMHAKOBOE yunciio paz? Omeem: 2,244 B.

301. CocraBbTe CXE€MBI JBYX TajJbBaHMYECKHX JJIEMEHTOB, B OJHOM U3
KOTOPBIX HHKENh SIBISETCS KAaTOAOM, a B JAPYroM — aHojoM. Hamwumurte auis
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KQKJIOTO U3 3TUX AJIIEMEHTOB 3JIEKTPOHHBIE YPABHEHUS PEAKIIMM, MPOTEKAIOIINX Ha
KaToJIe ¥ Ha aHOJIE.

302. Kenesnas wu cepeOpsHas IUIaCTUHBI COCJAWHEHBI  BHEITHUM
MPOBOJTHUKOM M TOTPYXEHbI B PacTBOp cepHOM KucIoThl. COCTaBbTE CXEMY
JTAHHOTO TaJbBAHUYECKOTO BJEMEHTAa W HAINMIIUTE BJICKTPOHHBIC YpaBHEHUS
MIPOIIECCOB, MTPOUCXOISIINX HA aHOJIC U Ha KaTOJIE.

303. CocTaBbTe CXEeMy, HAMUIIUTE JIEKTPOHHBIC YPAaBHEHUS DJIEKTPOIHBIX
MPOIIECCOB W BBIYUCIHTE 3. 1. C. TaJbBAaHMUECKOTO 3JIEMEHTA, COCTOSIIETO W3
IJIACTUH KaJMHS W MAar"us, ONYIIEHHBIX B PAacTBOPHI CBOUX COJIEH C
koHtentpanuei [Mg®*]=[Cd**]=] monb/1. N3MEHHTCS 1 BEIHYHHA 3. [. C, CCIIH
KOHIICHTPAIUIO KaXKA0T0 U3 MOHOB MOHU3UTH 10 0,01 Monbs/n? Omeem: 1,967 B.

304. CocraBbTe CXeMy TallbBAHMYECKOTO  JJIEMEHTa, COCTOAIIErO U3
IUTACTUH IIMHKA M >KeJie3a, MOTPY>KEHHBIX B PacTBOpbl MX coiieid. Hamumure
AJIEKTPOHHBIE YPABHEHHUSI MPOIIECCOB, MPOTEKAIONINX HA aHo/e U Ha Katonae. Kakoi
KOHIIEHTpAIIMU Ha/10 OBLIIO ObI B3SITh HOHBI JKeJie3a (B MOJIb/J), YTOOBI
3. . C. DJIEMEHTA CTaja PaBHOM HYJIIO, €CIIU [Zn?*1=0,001 MoB/11?

Omeem: 7,310 monp/m.

305. CocraBbpTe CXeMy TrajdbBaHUYECKOTO 3JIEMEHTa, B OCHOBE KOTOPOTO

JICKUT peaKIus, MPOTEKAOIIasi 10 YPaBHCHHUIO

Ni + Pb(N03)2 - Nl(NOg)z + Pb
HamummTe 5S70eKTpOHHBIE ypaBHEHHS AaHOJHOTO M KAaTOJHOTO IPOIIECCOB.
Berumcaure 3. O €. DJTOro DJIEMEHTA, €CIH [Ni®]=0,01  wmoumb/m,
[Pb2+]=0,0001 MoJb/1.  Omeem: 0,066 B.

306. Kakne xuMu4ecKre mpoIecchl MPOTEKAOT Ha AIEKTPOAAX MPH 3apsiaKe
U pa3psijiKe CBUHIIOBOTO aKKyMyJsiTopa?

307. Kakne XuMHUECKHE TPOIIECCHI TPOTEKAIOT Ha JICKTPOJIaX MPH 3aPsJIKE
U pa3psiKe KaJIMUNW-HUKEIEBOTO aKKyMyJIsiTopa?

308. Kakune XxuMHUECKHE TIPOIIECCHI ITPOTEKAIOT Ha JICKTPOJIaX MPH 3aPSJIKE
U pa3psIKe KeJIe30-HUKEIEBOr0 aKKyMysiTopa?

309. B nBe mpoOupku C po30BBIM pacTBOpoM cyibdarta kobambra (II)
OITYCTHJIM JKEJIE3HYI0 U MEJHYIO TPOBOJIOUKH. B kakoit mpoOupke 1BET pacTBopa
MOCTETICHHO M3MEHSETCS U TToUeMy?

310. B kakoii mpoOupKe MPOUCXOANUT PEAKIHs MPU BHECCHHHM KaJIMHUEBBIX
IJIACTUHOK B PAcTBOPHI CysbdaTa Kajlvs, KOHIICHTPUPOBAHHOW W pa30aBICHHON
CEPHOU KUCIIOTHI?

311. Kakue wu3 mNpUBEACHHBIX OKCHIOB MOTYT OBITb BOCCTaHOBJIECHBI
amomuareM: Mn,03, CuO, Li,0, K,O? Hanumwre ypaBHEHUs PEaKIIHii.

312. Kakume u3 mNpUBEICHHBIX OKCHIOB MOTYT OBITh BOCCTAHOBJICHBI
marauem: Fe,03, CaO, Ag,0, Na,0O? Hanummure ypaBHEHUS PEaKIIU.

313. Kakme u3 mNpuUBEIEHHBIX OKCHIOB MOTYT OBITh BOCCTAHOBJICHBI
Bogopogom: MgO, CuO, ZnO, HgO? Hanumure ypaBHEHHS peaKIIUil.
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314. B kxakoMm ciydyae MPOMCXOJHMT PEaklusl NMPU BHECCHHH ITMHKOBOM,
JKEJIC3HON W CBHWHIIOBOM IUIACTMHOK B MPOOHUPKH C PAcTBOPOM cCylibdaTa 0JI0Ba
(IT)? Hanmimre MOJIEKYJIIPHBIC M 3JICKTPOHHBIC YPABHCHUS PEaKITUi.

315. CocraBwsTe rampBannueckuii siaement ¢ DJIC > 1,5 B. Hamumwure
CXEMY aHOJHOTO U KaTOJHOTO MPOIECCOB.

IJIEKTPOJIN3

IIpumep 1. CkonabkO TpaMMOB MEOU BBIACIUTCS Ha KaToAE IIpU
anekTpoause pactBopa CuSO, B Teuenue 1 4 npu cuiie Toka 4 A?
Pemenue. Cornacno 3akonam dapanes

m = M,it/96500, (¢D)
IJIe M — Macca BeIIecTBa, OKUCICHHOTO MM BOCCTAHOBJIICHHOTO Ha AJIEKTpoae; M,
— DKBHBAJICHTHas Macca BellecTBa, I/MOJbL, 1 — cWia TOkKa, A; t —

IPOAOHKUTEIHFHOCTD AJIEKTPOIIN3A, C.
OxBuBasieHTHass Macca Mmemu B CuSO, paBHa 63,54:2=31,77 r/MOMb.

[Monacraus B hopmyny (1) 3nauenuss M,=31,77, i=4 A, t=60-60=3600 c, mosryaum
m= 31,77-4:3600/965000 = 4,74 r.

IIpumep 2. BerunciuTh MOJIIPHYIO MAacCy SKBHUBAaJIEHTa METaJlIa, 3Has, 4TO
MpU BJEKTPOIU3E pacTBOpa XJopuaa 3Toro Merama 3arpadeHo 3880 Ku
AIIEKTPUYECTBA U Ha KaTtoje Bbiaensercs 11,742 r metama.

Pemenne. 13 popmyisr (1)

M,=11,742 - 96500/3880=29,351r/M01b,

rae m=11,742 r; i-t=Q=3880 K.

IIpumep 3. Uemy paBHa cuia TOKa MPHU IIEKTPOJIM3E pacTBOpPA B TeUeHUE |
4y 40 muH 25 ¢, ecid Ha KaTtoJe BBIAETUIIOCH 1,4 1 BOgopoaa, U3MEPEHHOTO MPHU
HOPMAJTbHBIX YCIIOBHSIX?

Pemenue. I3 popmynsl (1)

i=m - 96500/M.t.

Tak kak KOJIMYECTBO BOAOPO/Ia TAHO B OOBEMHBIX €IMHUIAX, TO OTHOIIIEHUE
m/M5 3amensiem otHoteHueM VH,/V.(Hy). rae VH, — 00beM BOI0poaa B IUTPax;
V,(H,) — SKBUBAJICHTHBII 00bEM BOJIOPO/IA B JI/MOJIb. Toraa

I =VH,» 96500/ V H)t

OKBUBAJICHTHBI 00BEM BOJOpOAa TpU H. Y. paBeH TMOJIOBUHE
MOJIEKYJIIipHOTO Oo0BemMa 22,4/2=11,2 n/monb. IloacTaBuB B TPUBEACHHYIO
dbopmyny 3Hauenus VH,=1,4 1, V,Hy)=11,2 n/monb, t=6025c (1 1 40 mun 25¢=6025
C), HAXOJIUM

1I=1,4-96500/11,2:6025=2 A.

IIpumep 4. CKOIBKO TpaMMOB €IKOTO Kajdu 00pa3oBajioCh y KaTojia Mpu
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anekTpoause pactBopa K,SO,4, ecnum Ha anome Bbaenunoch 11,2 n kucnopona,
MU3MEPEHHOTO MTPU HOPMAJIbHBIX YCIOBUAX?

Pemenue. DKBUBaJICHTHBIA 00beM Kuciopoza (H. y.) 22,4/4 = 5,6 n/Mob.
CnepoBatenbHo, 11,2 1 cocTaBisitoT 2 3KBUBAJICHTHBIX OOBEMa KHUCIOPOJA.
Cronbko ke, T. €. 2 skBuBajeHTHbIX Macchl KOH oOpa3oBanoch y karona, uiu
56,11-:2=112,22 v (56,11 r/monb — mossipaas macca KOH).

316. Dnexrponus pactBopa K,SO, mpoBoauiu mpu cuiie Toka 5 A B TeUCHHE
3 4. CocTaBbTe OJJIEKTPOHHBIC YpPaBHEHHUS IMPOIECCOB, MPOUCXOAAINMX Ha
AIIEKTPOJIaX, BBIYMCIUTE 00BEM BBIACISIONINXCS Ha AIEKTPO/Iax BEIIECTB.

317. CocraBbTe 3JIEKTPOHHBIC ypaBHEHUS MPOIECCOB, MPOUCXOIAIINX HA
aylekTpoaax mpu djaekTponuse pactBopoB AICI3, NiSO, B oboux ciydasx aHon
YTOJIbHBIN.

318. IIpu smexrponmse pactBopa CuSO, Ha aHOIEe BHLIETHIOCH 168 cm®
KHCIIOPOJia, U3MEPEHHOTo Mpu H. y. CKOJBKO IpaMMOB MEJU BBIJEIWIOCH Ha
Karoze?

319. Ckonbko TpaMMOB BOJIbI PA3J0KUIOCH MPU DIIEKTPOJIM3E PACTBOpA
Na,SO,4 nipu cune Toka 7 A B TeueHue 5 4?

320. DaexTpoau3 pacTBOpa HUTpATa cepedpa MPOBOAMIIN MPH CUIIE TOKA 2 A
B TeueHue 4 4. CKOJIbKO TPaMMOB cepedpa BBIICIUIIOCH Ha KaTojie?

321. DnekTponau3 pacTBopa cyibdaTa HEKOTOPOTO METalljla MPOBOIMWIIN TIPH
cuie Toka 6 A B TeueHne 46 MUH, B pe3yJIbTaTe 4ero Ha KaToAe BBIAETIOCh 5,49 r
MeTaia. Beraucnure 5KBUBaICHTHYIO MAacCy MeTaa.

322. CocTaBbTe DJCKTPOHHBIC ypaBHEHUS MPOIECCOB, MPOUCXOIAIINX Ha
anekTpoAax npu anekrponuse pactBOpa KOH, pacriaBa KOH.

323. DnekTponu3 pacTBopa cyibdara 1MHKA MPOBOJIUIIN B TECUYCHHE 5 Y, B
pEe3yNbTaTe Yero BBIACIMIOCH 6 JI KHUCIOpOaa, U3MEPEHHOTO MpH H. y. Berauciure
CUITY TOKa.

324. CocraBbTe JIEKTPOHHBIE YPABHEHHS MPOIIECCOB, MPOUCXOMIAIIUX  Ha
3NIEKTpoAax mpH daekTponuse pactBopa Aly(SO,)s B citydae yrojibHOro aHo/a; B
cily4ae aJlfOMUHUEBOTO aHO/IA.

325. Kakue BemiecTBa U B KaKOM KOJIMYECTBE BBIICIATCS HA YTOJBHBIX
AJIEKTpoAax Mpu deKkTpoiusze pactBopa Nal B Teuenue 2,5 4, ecinu cujia TOKa
paBHa 6 A?

326. Ilpu onextponuze pactBopa AgNO;3; macca cepeOpsHOro aHoja
yMeHbInIach Ha 5,4 T. CKOJNBKO KYJTOHOB 3JICKTPHUECTBA N3PACXOA0BAHO HA ATOT
npouecc?

327. Kakue BemectBa M B KaKOM KOJUYECTBE BBIJCISIFOTCS Ha YTOJBHBIX
ANIeKTpoAax mpu 3ekTpoiinze pacteopa KBr B Teuenue 1 u 35 muH npu cuiie Toka
15 A?

328. CoctaBbTe SJCKTPOHHBIC YPABHEHHSI MPOIECCOB, MPOUCXOMSIINX MPU
anextposuze CUCly, ecimm aHo METHBIN; €CITH aHOJI YTOJbHBIN?

329. Ha omextpomus pactBopa CaCl, wuspacxomoBano 10722,2 Ki
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DIIEKTPUYECTBA. BBIYMCIUTE MacCy BBIICISIONIMXCS HAa YTOJBHBIX JJEKTPOJaxX U
00pa3yroIerocs Bo3je KaTo/1a BEIIeCTB.

330. CocTaBbTe 3JCKTPOHHBIC ypaBHEHUS MPOIECCOB, MPOMCXOANINX Ha
anekTpoaax npu snekrponuse pacropa KC; pacnasa KC1.

331. CkoabpKO BpEMEHH IMPOBOIAT AJIEKTPOJIM3 PACTBOPA AIICKTPOJIUTA MPH
crie Toka 5 A, eciim Ha karoje Beigenstercs 0,1 SkxBHBaJeHTHBIX Macc BellecTBa?
CKOJIBKO BBIZICITUTCS BEIIECTBA HA aHOIE?

332. Ilpm onexktpommse pactBopoB MgSO, u ZnCl,, coemnHEeHHBIX
MOCJIEIOBATENBRHO ¢ UCTOYHUKOM TOKa, HA OJTHOM M3 KaTOAOB BbLAeHUIoCh 0,25
r Bomopona. CKOJBKO rpaMMOB BEIIECTBA BBIACIUTCS HA IPYrOM KaToOJHE; Ha
aHonax?

333. Uemy paBHa cujia TOKa, €CiM Ipu 3jekTposuse pactBopa MgCl, B
teyeHue 30 MUH Ha KaToj€ BBIACIWIOCH 8,4 1 BOJIOpOa, U3MEPEHHOTO TPH H. Y.
Boruncnure Maccy BeliecTBa, BhIICISIONIETOCS Ha aHO/IE.

334. Cxonbko rpammoB H,SO, oOpasyeTcst Bo3ie aHoAa MPH AJICKTPOIIU3E
pactBopa Na,SO,, ecnu Ha aHojae Bwiaensercss 1,12 1 Kucimopoaa, U3MEPEHHOTO
pu H. y.? BerancnuTte Maccy BeIlIeCcTBa, BHIJICSIONIETOCS Ha KaTo/Ie.

335. Breruncinure cuily TOKa, 3Hasl, 4TO MpH iekTpoiuse pactsopa KOH B
teuenue 1 u 15 mun 20 ¢ Ha aHOAE BHIIECIIIOCH 6,4 T Kucimopoaa. Kakoe BemecTBo
¥ B KAKOM KOJIMYECTBE BBIJCISACTCS Ha KaTo ie?

336. CocrtaBuTh cXeMy 3JICKTpojiHu3a BoaHOTro pactBopa Fep(SO4); ¢
TJIATUHOBBIM aHOOM.

337. CocraButh cxeMy 3JekTponm3a  BomHoro pactBopa  AuCly c
rpauTOBBIM ¥ MEIHBIM aHOOM.

338. CocraBuTh cxemy oayekTpoiuza  BogHoro pactBopa Na,CO;z; c
YTOJBHBIM U IIMHKOBBIM aHOJIOM.

339. CocTaBUTh CXe€My DJIEKTPOJIU3a PacTBOPa, COJEPHKAIIETO CMECH COJICH
CuCly, NiCl,, AuClz, SbCl; ¢ nHEpTHBIMHU SJIEKTPOTAMH.

340. CocraBuTh cxeMy OJieKTpoim3a  BoaHoro pactBopa FeCl; c
TJIATUHOBBIM U KEJIE3HBIM aHOJIaMHU.

341. CoctaBuTh YpaBHEHHs TMPOIIECCOB, MPOTEKAIOMIUX MPU AIIEKTPOIU3E
pactBopa Ca(NOs3), ¢ ”HEPTHBIM U MEIHBIM aHOJAMH.

342. CocTtaBuTh ypaBHEHHs IMPOLIECCOB, MPOTEKAIOIMINX IMPH IJIEKTPOIH3E
pactBopa NaF ¢ miaTuHOBBIM aHOAOM.

KOPPO3UsI METAJIJIOB
(ITpum pemrennn 3a1a4 3TOTO paszzena cM. Tad. 4)

343. Kak npoucxoaut atmocdepHasi KOppo3us JTy>KEHOTO U OIMHKOBAHHOTO
Kenesza TMpu  HapymieHuH TOKpeITHs? (CoCTaBbTe€ dSJIEKTPOHHBIC YpaBHEHUS
aHOJTHOTO W KaTOJHOTOTPOIIECCOB.

344. Menp HE BBITECHSET BOJOPOJ W3 pa30aBieHHBIX KHUCIOT. [Touemy?
OpHako ecnu K METHOM TIJIaCTUHKE, OMYIIEHHOW B KHUCIIOTY, TPHUKOCHYTHCS
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MHKOBOM, TO Ha MEAW HauumHaeTcs OypHOe BhIJIeJIeHUE Bojopoaa. Jlaiite aTomy
OOBSCHEHHE, COCTaBUB DJJIEKTPOHHBIC YypPaBHEHUS AaHOJHOTO U KAaTOJHOTO
npoiieccoB. Hanuiure ypaBHeHHE NMPOTEKAIOIIEH XUMUYECKON peaKInu.

345. Kak mnpoucxomuT arMmocdepHas KOPpO3Hs JYKEHOro xKejaeza u
JY>KEHON M NpU HapylieHUH NOKpbITUsA? CocTaBbTe JIEKTPOHHBIE YpaBHEHUS
aHOJHOTO U KaTOJITHOT'O MPOIECCOB.

346. Ecnm TmulacTMHKY W3 YHCTOTO ITMHKA OMYCTUTH B pa30aBICHHYIO
KHUCJIOTY, TO HAYMHAIOIIEECs BBIJICICHUE BOJOPOJAa BCKOPE MOUTHU MPEKpaIlacTcs.
OgHako NOpW TPUKOCHOBEHUMM K IHUHKY MEIHOW MaJOYKOM Ha MocieaHen
HayuMHaeTcsi OypHoe BbIAeIeHUE Bojopoja. Jlailte 3ToMy 0OBsICHEHHE, COCTaBUB
AJIEKTPOHHBIE YpPaBHEHUS AHOJHOIO U KAaTOAHOrO mpoueccoB. Hamumure
ypaBHEHUE MPOTEKAIONICH XUMUYECKON PeaKIuu.

347. B 4yem 3aKi04aeTcsi CyIIHOCTh MPOTEKTOPHOM 3alllUThl METALIOB OT
koppo3uu? llpuBenure nmpumep NPOTEKTOPHOM 3aIUThl HUKENS B DJIEKTPOJIUTE,
COZIEpIKallleM pacTBOPEHHBIM Kuciaopod. CocTaBbTe JIIEKTPOHHBIE YpPaBHEHUS
aHOJHOT'O Y KaTOJHOT'O IMPOLECCOB.

348. Ecnu Ha cTanmbHOM mMpeaMeT HaHECTH KaIullo BOJBI, TO KOPpPO3UHU
MOABEPraeTCs CpEaHsAs, a HE BHENIHSS 4YacTh CMOYeHHOro wmetamia. llocie
BBICBIXaHUSl KaIUIM B €€ I[EHTPE MOSBISAETCS MATHO pP>KaBUMHBI. YeM 3TO MOKHO
00bsicHuTh? Kakol y4acToK MeTalljia, HaXOSIIIUICS MO Karuieid BOJIbI, SIBISIETCS
aHOAHBIM W  KakoW KaToaHbIM?  (COCTaBbTE  DJIEKTPOHHBIE  YPABHEHMS
COOTBETCTBYIOIIHMX MPOIECCOB.

349. Ecnu 1BO311b BOUTH BO BIIAYXKHOE JIEPEBO, TO PKABUYMHOU IMOKPHIBACTCS
Ta €ro 4acTh, KOTOpasi HAaXOJMUTCS BHYTPH JepeBa. UeM 3TO MOXKHO OOBSICHUTBH?
AHOJIOM WM KaTroJoM SBIsieTCS 3Ta 4acTh TBo3as? COCTaBbTE 3JIEKTPOHHbBIC
YpaBHEHHS] COOTBETCTBYIOIIMX IMPOLECCOB.

350. B pacTBOp CONSHON KHUCIOTHI MOMECTHUIM ITMHKOBYIO IUIACTUHKY U
IMHKOBYIO IUIACTUHKY, YaCTHUYHO TOKPBITYIO MeIbl0. B KakoM ciydae mporecc
KOPpPO3UM LHWHKA MPOUCXOIUT HWHTEHCUBHEe? (OTBET MOTHUBUPYWTE, COCTABUB
AIIEKTPOHHBIE YPABHEHUS COOTBETCTBYIOLIUX MTPOLIECCOB.

351. TloueMy XUMHUYECKH YHUCTOE KEJIE30 ABISIETCS 00Jee CTOUKUM MPOTUB
KOppO3uH, YeM TexHuueckoe xene30? CocTaBbTe€ DSJIEKTPOHHBIC YpaBHEHUS
aHOJHOTO U KAaTOJIHOTO MPOLIECCOB, MPOUCXOASAIIUX MPU KOPPO3UU TEXHUYECKOTO
JKeJie3a BO BIAKHOM BO3JIyXE U B CUJIBHOKHUCIION cpeie.

352. Kakoe MOKphITHE MeTalljla Ha3bIBA€TCSI aHOAHBIM M KAaKO€ KaTOHBIM?
Ha3zoBuTe HECKOJIBKO METAIOB, KOTOpPhIE MOTYT CIYXKHUTh MJII aHOJHOTO U
KaTOJIHOTO TOKPBITHS kKeje3a. CocTaBbTe AJIEKTPOHHBIE YpAaBHEHHS aHOIHOTO U
KaTOJIHOTO MPOIECCOB, MPOUCXOISAIIUX MMPU KOPPO3UU Keje3a, MOKPHITOr0 MEIbIO
BO BJI&JKHOM BO3/yX€ U B CHJIBHOKHUCIION Cpefie.

353. Kenmesnoe wuzmenue mMOKpbUM KaaMmueMm. Kakoe 3TO mMOKpbITHE —
anoaHoe unu karogHoe? [louemy? CocTaBbTe 3JEKTPOHHBIE YPABHEHUS aHOAHOTO
Y KaTOJHOTO MPOLECCOB KOPPO3UU ATOTO M3JENUS NpHU HAPYUIEHUH MOKPBITUS
BO BJIQ)KHOM BO3AyX€ M B COJIIHOM Kkuciore. Kakue MNpOAYKTH KOPpPO3UHU
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0o0pa3yloTcs B IEPBOM U BO BTOPOM CiIyqasix?

354. Kene3Hoe wuznenue MOKPbUIM CBUHIIOM. Kakoe 3TO mOKpbITHE —
aHosnHoe uinu katoanoe? Ilouemy? CocTaBbTe 3JEKTPOHHBIE YPABHEHHS aHOIHOTO
U KaTOAHOTO MPOIECCOB KOPPO3UU ATOTO M3JEIHS MPU HAPYHICHUH TOKPBITHS
BO BJIAKHOM BO3JyX€ M B COJSHOM kuciore. Kakue mNpoayKTel KOppO3UuU
00pa3yroTcs B IEPBOM U BO BTOPOM CITydasix?

355. JIBe ’xenme3Hble IUIACTUHKHM, YAaCTUYHO TOKPBHITHIE OFHA OJIOBOM,
Ipyras Meblo, HaXOATCS BO BJIaXKHOM Bo3ayxe. Ha kakoil M3 3THUX IMJIACTHHOK
obicTpee oOpasyercs pkaBunHa? [louemy? CocTaBbTe€ AJIEKTPOHHBIE ypaBHEHUS
aHOJHOTO M KAaTOJHOTO TPOIIECCOB KOPPO3MM 3TUX IIacTUHOK. KakoB cocTaB
IIPOJIYKTOB KOPPO3HH kKeje3a?

356. B 0OBIYHBIX YCIOBHSX BO BJIQXKHOM BO3JyX€ OILIMHKOBAHHOE KEJE30
IIPU HAPYIICHUU TOKPBITUSI HE P’KaBEeT, TOTJa Kak mnpu Temmeparype Boiie 70°C
OHO TOKpbIBaeTcsi pkaBunHOM. UYem 53T0 MOXHO 00BsAcHUTH? CocTaBbTe
AJIGKTPOHHBIE YpPaBHEHUS AaHOJHOIO M KAaTOJHOTO MPOILIECCOB KOPPO3UHU
OLIMHKOBAHHOTO KeJie3a B IEPBOM U BO BTOPOM CIIydasX.

357. Ecnu mi1acTUHKY U3 YUCTOTO KeJie3a OIYCTUTh B COJISIHYIO KUCIIOTY, TO
BbIIEJICHUE Ha HEHl BoAopoda UAET MEIJEHHO U CO BpPEMEHEM IIOYTH
npekpamaercss. OgHAaKO €ClIM UHKOBOW MAJIOYKOW NPUKOCHYTBHCSA K IKEIE3HOU
MJIACTUHKE, TO Ha MOCTeHENH HaunHaeTcs OypHOe BbiAeneHue Bojopoaa. [louemy?
Kakoii metamn mpu 3ToM pactBopsiercsi? CocTaBbT€ JJIEKTPOHHBIE ypaBHEHUS
aHOJTHOTO U KaTOJHOTO MPOIIECCOB.

358. LIuHKOBYIO M K€JEe3HYI0 IJIACTHHKU OIMyCTUIM B PacTBOp CyibdaTa
mean. CocTaBbTe AIIEKTPOHHBIE M HOHHBIC YPABHEHUS PEAKIUi, MPOUCXOIAINX HA
KaXXI0M U3 3THX IutacTuHOK. Kakue mponeccsl OyayT NpOXOJuTh HA MJIAaCTHHKAX,
€CJIM Hapy>KHbI€ KOHIIBI X COETUHUTH MPOBOIHUKOM?

359. Kak Bamsier pH cpensl Ha CKOpOCTh KOPpPO3WHM JKele3a W IMHKA?
[Touemy? CocTaBbTe 3JEKTPOHHBIE YPABHEHUS aHOJHOTO M KaTOJIHOTO MPOLIECCOB
aTMoc(hepHON KOPPO3UH 3TUX METAJIOB.

360. B pactBOp 2JIEKTpOIHTa, COJAEPIKAIIETO0 PACTBOPEHHBIM KHUCIOPOI,
OITYCTHJIM IIMHKOBYIO TUTACTUHKY M IMHKOBYIO TJIACTUHKY, YaCTUYHO TMOKPHITYIO
Meaplo. B kakoMm ciydae mpolecc KOppO3uu IIMHKa MPOUCXOIUT MHTEHCHUBHEE?
CocTaBbTe 2JEKTPOHHBIC YPABHEHHUSI aHOTHOTO U KaTOJAHOTO MPOIIECCOB.

361.  JKenmeznpie ~ OOYKM  TPUMEHAIOT AN TPAHCIOPTHUPOBKHU
KOHIICHTPUPOBAHHON CEPHON KHCIOTHI, HO TOCIE OCBOOOXKIEHUS OT KHCIOTHI
OO0YKHM 9acTO COBEPIICHHO Pa3pyIIAOTCs BCIEACTBUE KOPPO3UH. UeM 3TO MOKHO
00bsicHuTh? UTO siBisieTcss aHOAOM U 4TO KartojgoMm? CocTaBbTe€ 3JIEKTPOHHBIC
YPaBHEHHUS COOTBETCTBYIOIIMX MPOIECCOB.

362. Kak mpotekaer arMochepHas KOPpO3Hs Keje3a, MOKPBHITOTO CIOEeM
HUKEJS, €CIu MOKpeiTHe HapymeHo? CocTaBbTe 3JIEKTPOHHBIE YpaBHEHUS
aHOJTHOTO U KaTOJHOTO mporeccoB. KakoB cocTaB MpoayKTOB KOPPO3UH?

363. [ToueMy XUMUYECKH YHUCTHIM HIMHK OOHAPYKMUBAET OOJBIIYIO0 CTOUKOCTh
IPOTUB KOPPO3UH, YEM TEXHUYECKHM HUHK? Hamummure 31eKTpoHHbIE ypaBHEHUS
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aHOJIHOTO M KaTOJHOTO IPOLECCOB, MPOTEKAIINUX MPU KOPPO3UH TEXHUYECKOTO
LIMHKA B KUCJIOU cpeae.

364. MarHueBasi IUIACTUHKA, COEIUHEHHasi C OJOBSIHHOW IUIACTUHKOM,
OIlyLI€HAa B COJIIHYIO KHCIOTYy. Hamummre 35IeKTpOHHBIE YPaBHEHHUS aHOAHOTO U
KaTOHOTO MPOLECCOB, IPOTEKAOIINX IIPU KOPPO3UU TUIACTHHKHU.

365. B yem 3axirodaeTcsi NPUHIUI MPUMEHEHHS IPOTEKTOPHOM 3aIHUTHI OT
koppo3un? CocTaBbT€ DJJIEKTPOHHBIE YpPaBHEHUS AHOAHOTO U  KaTOJHOTO
IPOLIECCOB, MPOTEKAIOWMX MpU MPOTEKTOPHOM 3alIUTe HUKENIS B BOJE,
coAepKalenl KUCIopoa.

366. JlBa Kycoyka IMHKAa OJWHAKOBOHW MAacChl HAaXOMIATCS B KOHTAKTE C
MEIbI0 U CBHHIIOM B PAaCTBOPE COJITHOM KHUCIOTHL. KakoW u3 HUX pacTBOpPUTCA
obicTpee?  HanumuTe 5S7I€KTPOHHBIE  YpPaBHEHMsSI AHOAHOIO U KaTOJHOTO
IPOLECCOB, NPOTEKAKOLUX MpH Koppo3uu. CocTaBbT€ CXEMbl 00pa30BaHHBIX
raJIbBAHUYECKUX JIEMEHTOB.

367. HukeneByto AeTanb NOKPHUIM MOKPBUIM CBUHIIOM. Kakoe 3TO moKpbITHE
— KaroAaHoe WM aHogHoe? Hamuimmre 3JIeKTPOHHBIE YPAaBHEHMsI AHOJHOTO H
KAaTOAHOTO  NPOLECCOB KOPPO3MHM 3TOM JAECTAIA BO BIIAXKHOM BO3JAyXE IpHU
NOBPEXKICHNUN ITOKPBITHS.

KOMIIVIEKCHBIE COEIMHEHUA

368. Ompenenure, YeMmy paBHBI 3apsj] KOMIUIGKCHOTO HWOHA, CTEIEHb
OKHCIICHUSI U KOOPAWHAIMOHHOE YMCIIO KOMITJIEKCOOOpa30BaTessi B COCTUHEHHSIX
[Cu(NH3)4]SO,4, K;[PtClg], K[AG(CN),]. Hamumure ypaBHEHHUS AMCCOLMAIIUAH
ATUX COEAMHEHUI B BOJAHBIX pacTBOpax.

369. CocrtaBbTe KOOPAMHAIMOHHBIE (POPMYIIBI CIHEAYIOMIMX KOMILJIEKCHBIX
coequnennii miatunel: PtCl;6NHj, PtCls-4NHj;, PtCl,2NH;. KoopauHannonHoe
YHUCJIO TUIaTUHBI (+4) paBHO miecTd. Hamummre ypaBHEHHS TUCCOIMAIIMU ITUX
COCIMHEHUN B BOJHBIX pacTBopax. Kakoe u3 HUX SBIAE€TCS KOMIUIEKCHBIM
HEBJIEKTPOIUTOM?

370. CocTaBbTe KOOpAMHAIIMOHHBIC (POPMYIBI CICTYIOMNUX KOMILIEKCHBIX
COEIMHEHUI KoOanpTa: CoCl3:6NHs, CoCl3'5NHs;, CoCl;4NHs.
Koopnunaunonnoe yucio kobanbra (+3) paBHO mectd. Hanummre ypaBHeHUS
JUCCOLIMAITIH 3TUX COSAMHEHUN B BOJHBIX PacTBOpax.

371. Omnpenenute, 4YeMy paBHBI 3apsj]] KOMIUIEKCHOTO HOHA, CTENEeHb
OKHCJICHHS ¥ KOOPJMHAIIMOHHOE YHUCIIO CyphbMbl B coenuHeHusx Rb[SbBrg],
K[SbCls], Na[Sb(SO,),]. Kak auccoruupyroT 35TH COCIMHEHHS B BOJIHBIX
pactBopax?

372. CocTaBbTe KOOpAMHALIMOHHBIE (POPMYJIBI CIEIYIOMIMX KOMILIEKCHBIX
COCTMHECHHI cepedpa: AgCI-2NHjs, AgCN-KCN, AgNO,NaNO,.
Koopnunanmonnoe umcio cepebpa (+1) paBuo aBym. Hamumure ypaBHEHUS
JUCCOIIMAITIH ATUX COCTMHEHHUI B BOJIHBIX PACTBOPAX.
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373. Ompenenure, 4Yemy paBHBI 3apsi KOMIUIEKCHOTO WOHA, CTETCHb
OKHCIICHUSI U KOOPJAWHAIMOHHOE YUCIIO KOMIUIEKCOOOpa30BaTeisl B COCTUHEHHSIX
Ka[Fe(CN)g], K4[TiClg], K;[Hgls]. Kak muccouuupyroT 3Ti COSAMHEHUS B BOAHBIX
pactBopax?

374. U3 coueTaHusl 4aCTHII C03+, NH;, NO,” u K MOXHO COCTaBHUTH CEMb
KOOPJIMHAIIMOHHBIX (OPMYJ KOMIUICKCHBIX COCIMHEHHH KoOajabTa, OJHA W3
koTopbIx [Co(NH3)e](NO;)s. CocraBbTe (OpMYIIBI APYTUX MIECTH COCTUHECHUN U
HAIUIINATE YPaBHEHUS MX JUCCOIHAIIMH B BOJHBIX PACTBOPAX.

375. Ompenenute, YeMy paBeH 3apsj CICAYIOIINX KOMIUIEKCHBIX HOHOB:
[Cr(H,0)4Cl;], [HgBr4], [Fe(CN)g], ecau KoMITIeKcooOpa30BaTeIsIMU  SBIISIOTCS
Cr¥, Hg*, Fe*. Hamummre GOPMyTBI COCIMHEHMH, COACPKALIUX OTH
KOMIUICKCHBIE HOHBI.

376. Onpenenute, yeMy paBeH 3aps KoMiuiekcHbIX HOHOB: [Cr(NH3)sNOs],
[Pd(NH5)Cls], [Ni(CN).], eciu xommiekcoobpasoBatemsivu sipistores Cro', Pd*,
Ni?*. Harmmmre hopMyIibl KOMIUIEKCHBIX COSAHHEHHIT, COIEPIKALIIX YTH HOHBL.

377. U3 coueTaHUsT YaCTHI] Cr3+, H,O, C1" u K" MOXHO cOCTaBHUTH CeMb
KOOPJAMHAIIMOHHBIX (POPMYJT KOMITJICKCHBIX COSAMHEHUN XpOMa, OJTHA U3 KOTOPBIX
[Cr(H20)5]Cls. CoctaBbTe (hopMysibl APYrHX IIECTH COCAMHCHUN M HAIHUIINTE
yYpaBHEHHUS WX JTUCCOLMAIINU B BOJHBIX PaCTBOPAX.

378. CocTtaBbTe KOOPAUHAMOHHBIC (POPMYIBI CICAYIOMNX KOMIIJIEKCHBIX
COEIMHEHUI KoOasbTa: 3NaNO, Co(NO,)3, CoCl3-:3NH;32H,0,
2KNO,'NH;3-Co(NO,)3. KoopauHannonHoe 49ucio kobanpra (+3) paBHO IIECTH.
Hanummre ypaBHEHUS UCCOIMAIIMH STUX COCIMHEHUHN B BOJIHBIX PacTBOpPAX.

379. Hamummre BbIpaKeHHs JUISI KOHCTAHT HECTOMKOCTH KOMILICKCHBIX
nornoB [Ag(NHz),]", [Fe(CN)e]*, [PtClg]”. UeMmy paBHBI CTereHb OKUCICHHS H
KOOPJMHAIIMOHHOE YHCIIO KOMITIEKCOOOpa3oBarelieil B 3TUX HOHaX?

380. KoHcTaHThI HECTOWKOCTH KOMIUIeKCHBIX  HoHOB  [Co(CN),]%,
[Hg(CN)4J*, [CA(CN),]* coorerctBenro pasubs 8:107%°, 4-10%, 1,4-10". B
KaKOM pacTBOpPE, COJCPIKAIIEM ITH HOHBI (IIPY PaBHOW MOJISIPHOW KOHIICHTPAIIHH),
noHoB CN° Oonpime? Hanmumure BbhIpakeHUs IS KOHCTAHT HECTOMKOCTH
YKa3aHHBIX KOMIUICKCHBIX HOHOB.

381. HammmmTe BBIpaXKEHHUS A KOHCTAHT HECTOMKOCTH CIIEAYIOIINX
komriekcHbIX HoHOB: [Ag(CN),], [Ag(NHs),]", [Ag(NCS),]. 3Has, uTo oHH
COOTBETCTBEHHO PABHBI 1,0-10'21, 6,8-10'8, 2,0-10'11, YKQXUTE, B KAKOM PacCTBOPE,
CoJIeprKallleM 3TH HOHBI (TP PAaBHOM MOJISIPHOM KOHIIEHTpAIMH), OOJIbIlIe NOHOB
Ag'.

382. Ilpu mnpubaBiennn pactBopa KCN k pactBopy [Zn(NHj3)4]SO4
obpasyetcs pactBopumoe KomruiekcHoe coeaunenue Ko[Zn(CN)y]. Hamwmmmre
MOJISKYJISIPHOC M MOHHOE ypaBHEHHWs peakiuu. KoHcTaHTa HECTOHKOCTH KaKOTO
rona: [Zn(NH3),]*" nmu [Zn(CN),]* Gombure? odemy?

383. Hamummre ypaBHenus guccormarmu  cojieir  K3[Fe(CN)g]
NH4Fe(SO,), B BomHoM pacTBope. K Kaka0i U3 HUX MPHIKINA PacTBOP Iienoun. B
KaKOM CJTyJae BBITIaJaeT 0CaIOK THIPOKCH A jkelie3a? Hanuimmre MoJieKyIspHOe U
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WOHHOE ypaBHEHHUs peakinuu. Kakue KOMIUJICKCHBIE COSIMHEHHSI Ha3bIBAIOTCS
JTBOMHBIMU COJISIMU?

384. CoctaBbTe KOOpAMHAIMOHHBIC (POPMYIBI CICIYIOIIMX KOMIUIEKCHBIX
COCIMHEHHI TUTATUHBI (+2), KOOPAWHAIMOHHOE YUCIIO KOTOPOH PaBHO YETHIPEM:
PtCl,-:3NH3, PtCl,NH3KC1, PtCl,,2NHj. Hamuimure ypaBHEHHS AMCCOIHAIHH
ATUX COCAMHEHWI B BOJHBIX pacTBOpax. Kakoe m3 HUX SIBISETCS KOMIUICKCHBIM
HEAJIEKTPOIUTOM?

385. Xumopua cepebpa pacTBOpSETCS B pacTBOpaxX aMMHaKa W THOCYJh(hara
HaTpus. JlaliTe 3TOMYy OOBSICHCHHME W HAMWINATE MOJCKYJISPHbIE M HMOHHBIE
YpaBHEHUSI COOTBETCTBYIOIINX PEAKIIUM.

386. Kakne KOMIUIEKCHBIC COSAMHEHHUS HA3bIBAIOTCS BOWHBIMHU COJISIMH?
Hanummre ypaBuenus auccormanuu coieit Ky[Fe(CNg)] u (NH4),Fe(S04), B
BOJHOM pacTBope, B kakom ciyyae BbINaaeT 0CcajoK TUAPOKCHIA JKelle3a, €CIH K
KOKJ0M M3 HUX MPWINTHh pacTBOp Iienoun? Hanmummure MoleKyasipHOE U HOHHOE
yYpaBHEHUS PEAKITHH.

387. KOHCTaHTBI HECTOMKOCTH KOMIUIGKCHBIX wnoHOB [Co(NHj)e]™,
[Fe(CN)s]*, [Fe(CN)¢]* coorBercrBenno paBmbr 6,2:10°% 1,0-10°"; 1,0-10™.
Kakoit u3 3Tux HMOHOB sBisieTcsl Ooyiee MpouyHbIM? Hamuimure BBIpaXKeHUS IS
KOHCTaHT HECTOMKOCTH YKa3aHHBIX KOMIUIEKCHBIX HOHOB U (DOPMYJIBI COSTUHEHUH,
COJIep KAINUX ITH HOHBI.

388. T'mapokcuabl Meau W IMHKA PacTBOPSIOTCS B ammuake. OOBSICHHUTE
MIPUYUHY PACTBOPEHUS OCAIKOB, HAITMCAB YPAaBHCHHUE PEAKIIMU B MOJICKYJISIPHOU 1
MOHHO-MOJICKYJISIPHOU (hopme.

389. Hanmmure KOOpAWHAIIMOHHBIE (GOPMYIBI  KPUCTAIJIOTHAPATOB
CuSO45H,0 u NiSO47H,0, ecnmu KOOpAMHAILMOHHBIE YHUCIIA Cu* u Ni*
COOTBETCTBEHHO paBHBbl 4 u 6. IlpuBeaute ypaBHEHHS JTUCCOIMAIIMH ATHUX
COEIMHEHUN B BOJHOM PacTBOPE.

390. T'mapokcuabpl XpoMa W IIMHKA PACTBOPSIOTCS B M30BITKE IICIIOYH.
Hanummre MOJIGKYJISIpHBIE W HWOHHO-MOJICKYJIIPHBIC YPAaBHCHHSI PEaKIIHA,
ypaBHEHUSI JHUCCOIMAIMMA TIONYYCHHBIX COEJUHEHUNW B BOJHOM pacTBOpe U
BBIPOKEHUE KOHCTAHTHI HECTOMKOCTH.

391. CocraBbTe JBE KOOPAWHAIMOHHBIC (DOPMYJIBI IJIsI COSMHEHUHN COCTaBa
CoCISO4*5NH;3, ecnu u3BeCTHO, YTO OJHO U3 HUX, pearupys ¢ HUTPATOM cepedpa,
JaeT OcaJoK xjopuja cepebpa, a apyroe, pearupys ¢ HHTpaToM Oapus, Jaet
ocamok cyinbdara Gapus. Koopamuammonroe umciao Co* paro 6. Hammmmre
ypaBHCHUE B3aMIMOJICHCTBHSI STHUX BEIICCTB M YPaBHCHHUS IUCCONMAIIMM WX B
BOJHBIX PacTBOpax.

392. Hanummwmre QopMysibl KOMIIEKCHBIX COCIWHEHUW KaJMUs, €Cld
JWTaHIaMH  SIBJSIFOTCS.  MOJICKYJIbI amMmMmuaka, HoHbl CN', a KoopIuHAIIMOHHOE
YUCIIO KaaMus PaBHO 6.

3JEMEHTHBI (...ns"?)

73



393. Kakyio creneHb OKHCICHHMS MOXET MPOSBIATH BOJOPOJ B CBOHUX
coenunenusx? IIpuBenure npuMepsl peakiuii, B KOTOPBIX ra3000pa3HbIii BOJOPO
UTPAET POJIb OKUCITUTEINSI, U B KOTOPBIX — POJIb BOCCTAHOBUTEJIS.

394. HanummTe ypaBHEHHsS peaklUid HATPUS C BOJOPOJOM, KHUCIOPOAOM,
a30TOM M cepoil. Kakyto cTeneHb OKUCIEHHS] NPUOOPETAIOT aTOMBI OKUCIIHUTEIS B
KQKJ0M U3 3TUX peakuuii?

395. HamummTe ypaBHEHHS pEaKIHWii C BOJOW CICIYIONIUX COCIUHCHUMA
HaTpusd: Na,O,, Na,S, NaH, NasN.

396. Kak mnomywator metammueckuii HaTpuii? CocTaBbTe 3JIEKTPOHHBIC
YpaBHEHUS MPOLIECCOB, MPOXOAIIUX Ha BJIEKTPOJax MPU BJIEKTPOIU3E paciiaBa
NaOH.

397. Kakue cBoiicTBA MOXET TMPOSBIATH IMEPOKCHI BOAOPOJa B
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBbHBIX  peaknusax? I[louemy? Ha  ocHoBanum
AJIEKTPOHHBIX YpaBHEHHM HamuiuTe ypaBHeHus peakuuii H,O,: a) ¢ Ag,O; 0) ¢
KI.

398. Ilouemy mepokcua BOAOPOJa CIOCOOCH JUCIPOIIOPIIMOHUPOBATH
(caMOOKHCIIATBCST — caMoBOccTaHaBiMBaThCsA)? (CoOCTaBbTE€ AJIEKTPOHHBIE |
MOJIEKYJISIpHOE YpaBHEHUs nporecca pasyioxenus H,0O,.

399. Kak MOXHO TOJNYyYWTh THAPUA W HUTPUA Kanblma? Hamummre
YpPaBHEHUsS] PEAKUUd ITUX COCOAMHEHWH ¢ Boaod. K  OKuCIHTENBHO-
BOCCTAHOBUTEIBHBIM PEAKIMAM COCTABbTE DJIEKTPOHHBIC YPABHEHMUSI.

400. HazoBuTe TpW M30TOMA BOIOPOA. YKAKHUTE COCTAB UX simep. UTo Takoe
TsbKenas Boja? Kak oHa mojiyyaeTcsi 1 KakOBBI €€ CBOMCTBA?

401. I'mapokcua KaKoro U3 S-3JIEMEHTOB MPOSBIIICT aM(poTepHbIe CBOMCTBA?
CocTtaBbTe MOJIEKYJISIPHBIC U HOHHBIEC YPABHEHUSI PEAKIMM ITOrO THIPOKCHUIA: a)
C KHCJIOTOM; 0) CO IIEI0YbIO.

402. Tlpu mpormyCKaHMM JHUOKCHUJA YTIEpoJia Yepe3 HU3BECTKOBYIO BOJY
(pactBop Ca(OH),) obpa3yetcst ocaiok, KOTOPBIA MPHU JTaJIbHEHIIIEM MPOIYyCKaHUU
CO, pactBopsiercsi. Jlaiite oObsicHeHHEe 3TOMY sBiIeHHIO. COCTaBbTE ypaBHEHUS
pEaKIUi.

403. CocTaBbTe DJIEKTPOHHBIC M MOJICKYJISIPHBIC YPABHCHHS pEeaKkIuii:  a)
Oepwiisg C PpacTBOPOM IIeouyd; ©) MarHus ¢ KOHIICHTPUPOBAHHOW CepHOMU
KHCJIOTOM, UMEsI B BUJTY MAaKCUMaJIbHOE BOCCTAHOBJICHUE TTOCIIETHEH.

404. Tlpu cruiaBieHUU OKCHA OEpUJIIUS B3aUMOJICUCTBYET C JUOKCHUIIOM
KpEeMHHSI W C OKCHJOM HaTpus. Hamumure ypaBHEHHS COOTBETCTBYIOIIHX
peakuuid. O kakux coiictBax BeO roBopsr 3tu peakuun?

405. Kakwe coequHEHUsT MarHus M KajJblUsl TPUMEHSIOTCS B KadecTBE
BSDKYIIMX CTPOUTENLHBIX MaTepuanoB? Uem o0yCIIOBIEHBI X BSIKYIIHE CBOMCTBA?

406. Kak mMoxxHO TomyuuTh Kapobun kameius? UTto oOpasyercss mpu e€ro
B3aMMOJICHCTBUU C BOAOW? Hamnuirre ypaBHEHUS] COOTBETCTBYIOIINX PEAKIU.

407. Kak MOXHO TOJIYYUTh THUIAPOKCHUIBI IIETOYHbIX MeTauioB? [louemy
elKUE IIEJOYM HEOOXOJUMO XPaHUTh B XOPOIIO 3akpbiToil mocyae? CocraBbTe
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yYpaBHEHUsS PEaKIUi, MPOUCXOIANINX MPH HACHIIIEHWN €IKOTO HATpa: a) XJIOPOM;
0) CEpHUCTBIM aHTHJIPUJIOM; B) CEPOBOIOPOIOM.

408. Yem MOXXHO OOBSICHUTH OOJIBIIIYIO BOCCTAHOBUTEIBbHYIO CIIOCOOHOCTH
MICJIOYHBIX MeTauioB. [Ipu CIUIaBIeHWHM €IKOrO HaTpa € METAUTMYECKUM
HaTpUEM  TIOCJICIHWU BOCCTAHABIMBACT  BOAOPOJ] IIEJIOYH B THIPHI-UOH.
CocTaBbTe 3JEKTPOHHBIE U MOJIEKYJIIPHOE YPABHEHUS ITOU PEaKIUH.

409. Kakoe CBOMCTBO KaJbIUsl MO3BOJISIET IPUMEHSTH €70 B METANIOTEPMUU
JUIS  TIONyYeHUS HEKOTOPhIX MeTauioB Hu3 ux coeauHeHui? CocTaBbTe
AIIEKTPOHHBIE U MOJICKYJISIPHBIC YpaBHEHUsA peakiui Kaibius: a)c V,0s; 0) ¢
CaSO,. B kaxmoit W3 HJTHX peaknWil OKUCIUTENh BOCCTaHABIMBACTCS
MaKCHUMaJbHO, IpUoOpeTast HU3IIYIO CTENICHb OKUCTICHHUS.

410. Kakue coequHEHHS HA3BIBAIOTCS HETAIICHON W TallleHON W3BECTHIO?
CocraBbTe ypaBHEHHUs peakiuid ux noiydeHus. Kakoe coemunHenue oOpaszyercs
pY HaKaJIMBaHWW HETalleHOW W3BeCTH C yriiem? UTo sABISETCS OKHUCIUTENEM U
BOCCTAaHOBUTENEM B mocienHe peakiuu? CocTraBbTe JIIEKTPOHHBIE U
MOJIEKYJISIPHBIE YPaBHEHUS.

411. CocTaBbTe AJIEKTPOHHBIE U MOJIEKYJISIPHBIC YPABHEHUS pEaKIuil:  a)
KaJblIUsg C BOJOW; 0) MarHusi ¢ a30THOM KHCJIOTOM, YYUThIBash MaKCHUMAaJIbHOE
BOCCTAHOBJICHHE ITOCJICTHEH.

412. CocraBbT€ YpaBHEHHs PEAKIMH, KOTOpPbIE HYXHO TPOBECTH IS
OCYIIECTBICHUS CIEAYIONUX MPEBPAILICHUI:
Ca—CaH,—Ca(OH),—CaCO3;—Ca(HCOs3),

413. HamummTe YPaBHEHHE pPEaKUUM Uil pAga [PEBPALLICHUI:
Zn0—Zn(NO3),—Zn(0OH),—>Nay[Zn(OH)4]—ZnCl,—>ZnOHCIl—-Zn(OH),.

414. HanumuTe ypaBHEHUS PEaKIUM TS psjia TPEBPAIICHUINA:
Mg—MgO—->MgOHCI—-MgCl,—>Mg(NOs),—~Mg(OH),

415. Hanumurte ypaBHEHUs peakIMil B3aUMOJECUCTBUS METaJUIMYECKOTrO
KaJabIs co cienyromumu BemectBamu: ¢ Oy; ¢ H,O; ¢ Hy; ¢ Ny; ¢ HNO;3 (paso)
u HNO; (koHm).

416. Yto obpasyercs mpu aeiicteur Cl, Ha cyxoi TUTHAPOKCH KaJIbIUs?
Hamumure ypaBHEHHE TOJy4Y€HHsS STOTO BEIIECTBA U B3aUMOJICHCTBUE €r0 C
JTMOKCHJIOM YTJIEpOJia BO BIAXKHOM BO3ayXxe?

417. Kak wu3MEHAETCS PacTBOPUMOCTh U OCHOBHBIE CBOWCTBA B PAILY
ruapokcuioB:  Be(OH),—Ra(OH),. OOwsicHeHue npaiTe Ha OCHOBaHHH
AIIEKTPOHHOTO CTPOCHHSI aTOMOB JJIEMEHTOB.

KKECTKOCTbDb BOJIbI U METO/IbI EE YCTPAHEHUA

IIpumep 1. BerunucianTh )KeCcTKOCTh BObI, 3HasA, 4To B 500 11 ee cogepKuTcs
202,5 r Ca(HCOs),.

Pemenne. B 1 1 Boxgsr comepxurcs 202,5:500 = 0,405r Ca(HCOs3),, uto
coctapnsger 0,405:81=0,005 monb, waum 5 mmoab (81 I/MOIb—DOKBHUBAJICHTHAS

75



macca Ca(HCO3);). CrieoBareabHO, )KECTKOCTh BOJIBI 5 MMOJIB/JI.

IIpumep 2. Ckombko rpammoB CaSO, coxepxurcs B 1 M> BOJBI, €CIH
KECTKOCTbh, 00YCIIOBJIEHHAS IPUCYTCTBUEM ITOU COJIM, paBHA 4 MMOJIb/T?

Pemenne. Monekymnspuas macca CaSO, 136,14 1/mMoib; 3KBHUBaJICHTHAS
Macca paBHA TOJOBUHE MOJICKYJIIPHON Macchl, T. €. 68,07 r/Moib, a MUJUIUMOIH
SKBHBaIeHTOB 68,07 Mr. B 1 M® BOIBI C KECTKOCTBIO 4 MMOIB/T COAEPKUTCA
4-1000 = 4000 mmoab, mumn 4000-68,07 = 272280 mr = 272,290 r CaSO,4

IIpumep 3. Cxonbko rpaMMOB cO/bI HaA0 TpubaBuTh K 500 11 BOABI, YTOOBI
YCTPAHHTH €€ KECTKOCTh, PABHYIO 5 MMOJIB/T?
Pemienne. B 500 i1 Boxbr coaepxkurcs 500-5=2500 MMomb, uiau 2,5 MOJIb/J

coJieit, 00yCIOBIMBAIOIINX JKECTKOCTh BOJIBI. JJI yCTpaHEHUS KECTKOCTH CIEAYEeT
npubaButh 2,5-53=132,5 r compr (M,(Na,CO3)=53 r/mois).

IIpumep 4. Bolunciutrh kapOOHATHYIO KECTKOCTh BOJBI, 3HAasl, YTO Ha
tutpoBarne 100 cM® 9Toif BOIBL, COACpIKALICH T'MAPOKAPOOHAT KANBLIHSL,
noTtpeboBanock 6,25 cm® 0,08 H. pactBopa HCI.

Pemenne. BoiunciseM HOpMaJIBHOCTh pacTBOpa THAPOKApOOHATA KaJIbIIUS.
O003HauMB YKCIIO YKBUBAJICHTHBIX MacC paCTBOPEHHOTO BelecTBa B 1 J1 pacTBopa,
T. €. HOPMaJIbHOCTh, YEPE3 X, COCTABIISIEM MPOMOPIIHUIO:

6,25/100 =x/0,08, x=0,005 MmoB/1.

Takum oOpazoMm, B 1 1 uccnenyemoit Boabl comuepxutrca 0,005-1000 = 5
MMOJb THAPOKAapOOHATA Kambikst Wik 5 MMonb Ca’’-momoB. KapGomaTHas
YKECTKOCTh BOJBI 5 MMOJIB/JI.

[IpuBeneHHbIe MPUMEPHI PEIIAIOT, UCTIONB3YS HOpMYITy

K=m/M,V,
rme M — Macca BeENIeCTBa, OOYCJIOBIMBAIOIIETO KECTKOCTh BOJBI  HIIU
MPUMEHSEMOTO JIJIsl YCTPAHEHUsI KECTKOCTH BOBI, MI'; M, — SKBHUBaJICHTHAsI Macca
9TOro BemniecTBa; V — 00bEM BOJBI, JI.

Pewenue npumepa 1.

K= m/M,V=202500/81 -500 = 5 MmMOJIB/11.

81— mousspHas macca skBuBajeHra Ca(HCOj),, paBHas IIOJOBHHE €ro
MOJICKYJISIPHOM MACCHI.

Pewenue npumepa 2.

N3 dopmyner K =m/M,V=4 -68,07-1000=272280 mr=272,280 r CaSO,.

418. Ckonpko rpammoB NazPO, nHago mpubaButh K 500 11 BOJbI, YTOOBI
YCTPAaHUThH €€ KapOOHATHYIO JKECTKOCTh, PAaBHYIO 5 MMOJIb/JT?

419. Kakue conm 00yCIOBIMBAIOT >KECTKOCTh MPUPOJHON Bombl? Kakyro
JKECTKOCTh HAa3bIBAIOT KapOOHATHOHM, HekapOoHaTHOW? Kak MOXHO yCTpaHUTH
KapOOHATHYIO, HEKapOOHATHYIO AKECTKOCTh? Hanwummre YpaBHEHHS
COOTBETCTBYIOIIMX PEAKLUH.
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420. Brruucnure KapOOHATHYIO KECTKOCTh BOJbI, 3Has, YTO JJIA PEaKIUU C

ruApoKapOOHAaTOM Kajblus, cojepxainmumes B 200 e BOJIbI, TpeOyeTCs 15
cm® 0,08 H pactBopa HCI.
421. B 1 1 Boasl coaepxkutcs 36,47 MMOJIb/J1 MIOHOB MarHus u 50,1

MMMOJIb/J HOHOB KaJiblids. YeMy paBHa KECTKOCTh 3TOM BOABI?

422. CxoybKo TpaMMOB KapOoHaTa HaTpust Hajgo npudaBuTh K 400 1 BOJBI,
YTOOBI yCTPAHUTH JKECTKOCTH, PABHYIO 3 MMOJIB/?

423. Bona, comepikaias TOJIbKO Cyab(}aT MarHusi, UMEET KECTKOCTh 7
MMOJTB/11. CKOJIBKO TpaMMOB cylib(haTta maraus coaepkutcs B 300 1 3Toi BoaBI?

424. BprYuCINTE )KECTKOCTh BOJBI, 3Has, uTo B 600 1 ee comepxkurcst 65,7 T
ruapokapOonara Mmaraus u 61,2 r cynbdara Kanpiusi.

425. B 220 n Boawl comepxutcs 11 1 cynbdara marHus. Yemy paBHa
AKECTKOCTb ITOU BOJIBI?

426. JKecTKOCTh BOJZIbI, B KOTOPOW pPAcCTBOPEH TOJILKO THAPOKApOOHAT
Kanblusg, paBHa 4 mmonw/l. Ckonbko 0,1 H pactBopa HCI motpebyercs mis
PEAKIMH C THAPOKAPOOHATOM KAJBIIHS, COIEPKALIIMCS B 75 cM° 9TOil BOIBI?

427. B 1 m® Bomel comepxurcs 140 r cyasbara MarHus. Beramcmmre
KECTKOCTb 3TOW BOJBI.

428. Bopa, conmepskariasi TOJIbKO THIAPOKapOOHAT MarHus, MIMEET KECTKOCTh
3,5 MMonb/n. CKOBKO TPaMMOB THApOKapOoHaTa MarHus comepkutcs B 200 i
9TOU BOJBI?

429. K 1 M xecrkoif Bogpl mpubaBmmu 132,5 r kapboHara Harpus. Ha
CKOJIbKO MUJIJTMMOJIEH SKBUBAJICHTOB MOHU3UIACH KECTKOCTDH?

430. Yemy paBHa >KECTKOCTh BOJIbI, €CIU Ui €€ ycTpaHeHus K 50 1 BOJbI
noTpeboBanoch npudasuth 21,2 r kapOoHaTa HaTpuUs?

431. Ckonbko rpammoB CaSQO, comepxutcs B 200 71 BOJIBI, €CIIN )KECTKOCTb,
oOycCJIoBIIMBaeMasi 3TOM COJIbIO, paBHA 8§ MMOJIb/ 11?7

432. Boma, conepxariasi TOJIbKO THIPOKApOOHAT KaJIbIIHS, UMEET )KECTKOCTh
9 mMmoub/n. CKOJIBKO TpaMMOB THIpoKapOoHaTa Kaiblusi cojepxkutrcs B 500 1
9TOU BOJBI?

433. Kakue MoHbl HAJ0 YIAIUTh U3 MPUPOTHOM BOJIBI, UTOOBI CAENATH €€
MATKOU? BBeleHHEM KakKMX MOHOB MOYKHO yMAT4uTh BoAy? CocTaBbTe ypaBHEHUS
COOTBETCTBYIOIIMX PEAKIUN.

434, CKOIbKO TPaMMOB KapOOHATA HATPHUS HAA0 MpHbaBuTh K 0,1 M BOJEL,
4YTOOBI YCTPAHUTh )KECTKOCTh, PaBHYIO 4 MMOJIb/11?

435. K 100 1 >xectkoi Bonbl pubaBuiau 12,95 r ruapokcuaa kaneius. Ha
CKOJIbKO MMOJIb/JI TTIOHU3WIACh KapOOHATHAS KECTKOCTh?

436. Yemy paBHa KapOOHATHAs KECTKOCTh BOJIBI, €CJIU B | 71 €€ COMEPIKUTCS
0,292 t runpokapbonara wmarawus u 0,2025 r rugpokapOOHaTa KaIbIUs?

437. CKOJIBKO TPaMMOB THJIPOKCHJIA KajbIlus Ham0 NpuOaBUTh K 275 1
BOJIbI, YTOOBI YCTPAHUTH €€ KapOOHATHYIO )KECTKOCTh, PABHYIO 5,5 MMOJIL/?
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p-2JIEMEHTHI (... ns® pn*®)

438. CocraBbTe YpaBHEHMs PEAKIUN, KOTOpPbIE HYKHO MPOBECTH IS
OCYIIECTBJICHUS CJIEAYIOUIUX MPEeBpaLICHUN

A1—>A|2(SO4)3—>Na[AI(OH)4 (HZO)Z] —>A1(NO3)3

439. CocTaBbTe AJIEKTPOHHBIC M MOJICKYJISIPHBIC YPABHCHHS pEaKIuii:  a)
AIIOMHHMSI C PAacTBOpPOM Iejo4yd; O0) Oopa C KOHLEHTPUPOBAHHOW a30THOU
KHUCJIOTOM.

440. Kakoit nporuiecc Ha3bIBaeTcs amoMoTepmueii? CocTaBbTe AIEKTPOHHbBIE
U MOJICKYJISIPHOE YpaBHEHHSI pEaKIUU, Ha KOTOPOM OCHOBAHO MPUMEHEHUE
TEPMUTA.

441. CocraBbTe YpaBHEHMsI PEAKIUH, KOTOpPbIE HYKHO MPOBECTH IS
OCYILECTBJICHUS CIAEAYIOIIUX IPEBPALICHUN:

B—>H3B03—>N82B407—>H3803.

YpaBHEHUE OKHUCIUTEIbHO-BOCCTAHOBUTENBHON pEAaKIUU COCTaBbTE Ha
OCHOBAHUH 3JIEKTPOHHBIX YPABHEHUM.

442. Kakas cTeneHb OKHCICHUSI HauOoJiee XapaKTepHa JIJIsi 0J0Ba U Kakas
s cBuHI@? CoCTaBbTE JIIEKTPOHHBIE M MOJIEKYJISIPHBIE YPAaBHEHHUSI pEaKUUil
0JIOBA M CBMHIIA C KOHIIEHTPUPOBAHHOM a30THOW KHCJIOTOM.

443. Yem MOKHO OOBSICHUTH BOCCTAHOBHUTEILHBIE CBOICTBA COEOUHEHHUU
oiioBa (+2) u oxuciautenbHble cBUHIA (+4)? Ha OCHOBaHUU 3JIEKTPOHHBIX
ypaBHEHMI cocTaBbTe ypaBHeHus peakmmid: a) SnCl, ¢ HgCly; 6) PbO, c
HClI(xon).

444, Kakue okcuabl M THAPOKCUILI 00pasyroT ojoBo u cBuHen? Kak
U3MEHAIOTCA MX KHUCIOTHO-OCHOBHBIE U  OKHCJIHMTEIbHO-BOCCTAHOBUTEIIbHbBIC
CBOMCTBA B 3aBUCMMOCTH OT CTENEHU OKHUCIeHHUs »diaeMeHToB? (CocraBbTe
MOJIEKYJISIPHBIE U MOHHBIE YPABHEHUS pPEeaKlMil B3aUMOJIEUCTBUS PACTBOPa €IKOI0
HaTpa: a) ¢ 0JIOBOM; 0) C TUTHJIPOKCUIOM CBUHIIA.

445, Kakwe coeaWHEHUS HA3bIBAIOTCA KapOuaaMyd W CHIIMIMIAMU?
Hanumure ypaBHeHHs peakiuii: a) kapOuja amtOMHUHHS C BOJOW; 0) cuiuiuaa
MarHusi C COJITHOM KHMCJIOTOM. JSIBISIOTCA JM 3TU PEAKUUMU OKHUCIUTEIIBHO-
BOCCTaHOBUTENbHBIMU? [Touemy?

446. Ha ocHOBaHMM DJIGKTPOHHBIX YpaBHEHUW COCTAaBbTC YpPaBHECHHE
peakuun ¢dochopa ¢ a30THOW KUCIOTOM, y4dUThIBasi, yTo (ochop OKucIseTcs
MaKCHMAJIbHO, a a30T BOCCTaHABJIMBACTCS MUHUMAJILHO.

447. TloueMy aToMbl OOJIBLIIMHCTBA P-3JIEMEHTOB CIIOCOOHBI K PeakuusM
JTUCTIPONTOPIIMOHUPOBAHUS (camookuciieHuss — camoBoccTaHoBieHus1)? Ha
OCHOBAaHHMH  DJJIGKTPOHHBIX  YpPaBHEHWU  HAMWIIUTE YpPaBHEHHUE  PEAKIUH
pPacTBOPEHUSI CEPbI B KOHIIEHTPUPOBAHHOM pacTBope mieaour. OAuH U3 NpOayKTOB
COJIEP>KUT CEPY CO CTEMEHBIO OKUCIECHUS 4.

448. Tlouemy cepHHCTas KUCIOTa MOXET MPOSBISITH KaK OKHCIUTEIbHBIE,
TaK MU BOCCTAHOBUTEJbHBIE CBOMCTBa? Ha OCHOBaHMU 3JIEKTPOHHBIX YpaBHEHUU
coctaBbTe ypaBHeHus peakiuii H,SOs: a) ¢ cepoBogopomaom; 6) ¢ XJI0poM.
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449. Kak  mposBasger ceOs  CepoBOJOPOJl B OKHUCIMTEIBHO-
BOCCTAaHOBUTENbHBIX  peakuusax? I[louemy? CocTaBbT€  3IEKTPOHHBIE U
MOJIEKYJIIPHBIE YpaBHEHUSI pEaKIUi B3aUMOJICHCTBUS PacTBOpa CEPOBOAOPOIA: a)
C XJIOPOM; 0) ¢ KUCTIOPOIOM.

450. [loyemy azoTHCTasi KUCIOTAa MOKET MPOSIBISATH KaK OKHUCIUTEIbHBIE,
TaK U BOCCTAHOBUTEJBHBIE CBOMCTBA? Ha OCHOBaHMU 3JIEKTPOHHBIX YpPAaBHEHHI
coctaBbTe ypaBHeHus peakiuit HNO,: a) ¢ OpomHoil Bogoii; 0) ¢ HI.

451. TloyeMy nOHMOKCHJ a30Ta CHOCOOEH K PEAKIUSIM CAMOOKHUCIICHHUS —
CaMOBOCCTAHOBJICHUS (qUCIpONOpLroHupoBanus)? Ha OCHOBaHHMH 3JEKTPOHHBIX
YpaBHEHUI HAUIIUTE ypaBHEHUE peakuuu pacTBopeHust NO, B €IKOM HaTpe.

452. Kakne CBOICTBA B OKHCIHMTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIX
NPOSIBIISIET cepHasi Kuciaotra? HanuimmTe ypaBHEHUS peakluid B3auMOJCUCTBUS
pa30aBiICHHON CEPHOW KUCIIOTHI C MarHUEM U KOHLEHTPUPOBAHHOM — C MEbIO.
YKa)XUTe OKHCINUTEIb U BOCCTAHOBHUTEII.

453. B kakoMm ra3oo0pa3HOM COEJMHEHUU a30T MPOSBIAET CBOIO HU3IIYIO
CTENEHb OKHUCIECHMA? Hamumumre ypaBHEHUs peakUuid TMOJYyYEHHsS ITOrO
COCIMHEHHUA: a) IPU B3aWMOJCHCTBUU XJIOPUJA  aMMOHMS C THIPOKCHUIOM
KaJbIus; 0) pa3noKeHUEeM HUTPUJIa MarHus BOJOM.

454. Tlouemy docdopucras KUCIOTa CIOCOOHA K PEAKIUIM CaMOOKHUCIICHUS
—  caMOBOCCTaHOBIEHMsS  (mucrnponopuuoHupoBanus)?  Ha ~ ocHoBaHuu
DIIEKTPOHHBIX YPAaBHEHUM COCTaBbTE ypaBHEHHE mpouecca pasnoxeHus HiPOs,
YUUTBIBAS, YTO MpH 3TOM (pochop npuoOpeTaeT MUHUMAIbHYIO U MAKCUMAJIbHYIO
CTENIEHb OKUCJICHUS.

455. B kakom razoo0Opa3HoM coeauHeHuu (ocop MPOSBILET CBOIO
HUBIIYIO CTENEHb OKWcieHWs? Hanummre ypaBHEHUs peaklMil: a) MOJy4eHHUs
ATOTO COCAMHEHUS MPHU B3aUMOJEHCTBUU (ochuaa KaIbIHs C COJMSTHON KUCIOTOM;
0) ropeHus ero B KUCIOPO/IE.

456. Kakyio CTerneHb OKHUCIICHHS MPOSBISIOT MBIIIBIK, CypbMa U BUCMYT.
Kakas crenenp okucieHust siBiseTcst 0ojiee XapakTEpHOM ISl KaXKJI0ro U3 HUX?
CocTaBbTe 2JEKTPOHHBIE W MOJEKYJSIPHBIE YPAaBHEHHUS PEaKLWi: a) MBIIIbSIKA C
KOHIIEHTPUPOBAHHOW a30THOM KHCJIOTOM; 0) BHCMYyTa C KOHIIEHTPUPOBAHHOM
CEpPHOM KUCIIOTOM.

457. Kak M3MEHSI0TCS OKUCIMTENIbHBIE CBOMCTBA TrajOr€HOB MPU NEPEXOe
oT ()Topa K HOAYy U BOCCTAHOBUTEIbHBIE CBOMCTBA UX OTPULIATEIBHO 3apsyKEHHBIX
noHOB? [louemy? CocTaBpTe 2JIEKTPOHHBIE U MOJIEKYJISIPHBIE YPABHEHHS PEAKIU:
a) Cl1, + I,+H,0 =; 6) Kl + Bry=. YkaxuTe oOKUCIUTENIb U BOCCTAHOBUTEIIb.

458. CocTaBbTe »JJEKTPOHHBIE M MOJIEKYJSIPHBIE YpaBHEHUS pEaKIIHH,
MMPOUCXOISAILEH MPH MPOIYCKAHUU XJIOpA YEPE3 TOPSYMNA PacTBOp eaKoro kamu. K
KAKOMY THITYy OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX IMPOLIECCOB OTHOCUTCS JaHHas
peakuus?

459. Kakue peakuuu HYXKHO HPOBECTH ISl OCYLIECTBIICHHUS CIETYIOIIUX
MIpeBpaICHUM: NaCl—-HCI—Cl,—KCIO;. VYpasuenus OKHUCJIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUN COCTABHTE HA OCHOBAHWUH 3JIEKTPOHHBIX YPaBHEHUM.
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460. K pactBopy, coaepxamemy SbCl; u BiCl;, mo0aBumum u30bITOK
pacTBopa e€IKOro Kaiau. HamummTe MOJEKyJIsSpHbIE U HWOHHBIE YpaBHEHUS
npoucxoasmux peakuil. Kakoe BeecTBo HaX0uTcs B ocaake?

461. Yem CymIECTBEHHO OTJIWYaeTCA JEeUCTBHE pa30aBICHHON a30THOMU
KHCJIOTBI Ha METaJUIbl OT JEHCTBUS COJISTHON U pa30aBiIeHHON cepHOM KucaoT? Uto
SBJIICTCSI OKUCJIMTENIEM B TIEPBOM Ciydae, 4TO — B JABYX Apyrux. [Ipusemmre
TIPUMEDHI.

462. Hanumurte (opMynbl W Ha30BUTE KHCIOPOJHBIE KHCIOTHI XJIOpa,
YKQXUTE CTETCHb OKHUCIICHHS XJIOpa B KaXIoW n3 HuX. Kakas w3 3THX KHUCIOT
Oomee CUIBbHBIN OKUCIUTENh? Ha OCHOBAaHWYM 3JIEKTPOHHBIX YPAaBHEHWA 3aKOHUNTE
ypaBHeHnue peakiuu KIl+ NaOCl + H,SO,—I+... Xnop mnpuobperaer
MUHUMAJIHYIO CTETIEHb OKHUCIICHUSI.

463. Kakue peakiuu Hy>KHO TIPOBECTH, UMESI a30T U BOJLY, YTOOBI MOJTYyUUTh
HUTpaT amMmmMoHust? CocTaBbTE YPAaBHEHHS COOTBETCTBYIOIIUX PEAKIUH.

464. Kakyro CTeneHb OKHCICHUS MOMKET MPOSBIATh KPEMHHH B CBOUX
coenuHeHusx? CocTaBbT€ ypaBHEHHUS PEaKIUi, KOTOpPbIE HAJIO MPOBECTU IS
OCYILECTBICHHUS CIIEAYyIOmuX npeBpainennii: Mg,Si—SiH;—Si0,—K,Si0;. Ilpu
KaKOM MPEBPaEHUU IPOUCXOJIUT OKUCITUTEIIbHO-BOCCTAHOBUTEIbHAS PEaKIns?

465. Kakoe mnpumenenne HaxomuT kpemHuii? CocTaBbTe ypaBHEHUS
peakiuii, KOTOpbIE€ Hag0 TPOBECTH IS OCYLICCTBICHUSA CIIETYIOIINX
npepparnieanii: Si0O;—Si—K,S103;—H,Si0;3. OxucauTenbH0-BOCCTAHOBUTEIbHBIC
pEeaKINy HAIMUIIMTE HA OCHOBAHHH 3JICKTPOHHBIX YPABHCHHM.

466. Kak momy4yaroT HAMOKCHJ YIJepojJa B TPOMBIIUIGHHOCTH W B
nabopaTopun? HamummmTe ypaBHEHHsI COOTBETCTBYIONIUX PEAKITUI M peaKIuil, mpu
MOMOIII KOTOPBIX MOYKHO OCYIIECTBUTH CJICIYIOITUE TIPEBPAILICHUS:

NaHCO;—C0O,—CaCO;—Ca(HCO3),.

467. Kakue w3 coneld YroJbHOW KHUCJIOTBHI HMMEIOT HauOOJbIIee
MPOMBITIUIEHHOE TIpuMeHeHne? Kak moiyduTh coly UCXOIs W3 METALTUYECKOTO
HATpPHs, COJISTHOM KUCTOTHI, Mpamopa U Bojbl? [loyemy B pacTBope COMBI JTaKMYC
npuoOpetaeT cuHuUi 1BeT? OTBET MOATBEPAUTE COCTABJICHHEM YpaBHEHUU
COOTBETCTBYIOIIUX PEAKIUU.

468. Kakume crermeHn OKHCIEHUS XapakTepHbl nns Oopa? Hamummre
dbopmynbl MeTabopara, TeTpabopata u Oopuja HaTpus. 3aKOHYUTE YpaBHEHHUE
peakiuu: Na,B,O; + HCl —

469. CKOIbKO TMOKCHIA Cephl TIOMIET HA PEAKIIUI0 BOCCTAHOBJICHHUS XpoMa
(+6) B xpom (+3) npu BoccranosieHun 2 940 kr K,Cr,O; B kucnoit cpeme?
Hamumure  ypaBHEHHWE  peakIlMH, COCTaBbT€  DJEKTPOHHBIC  YpaBHEHUS.
[IponsBenuTe pacyeTsl.

470. Ymanenne NH; u3 crounsIx Boja gocTuraetcs okucienuem ero Cl,
Br, wmm KCIO; (B menounoii cpene). CocraBbre ypaBHeHus peakimii NHj c
opomom (mipoayktel: N, u  HBr), 6epToneroBoli combio (MPOAYKTHI: HATPHUEBAs
cenuTpa, XJopua Kamus W Boaa). Kakoil u3 cmocoOoB Oosiee Oe3BpeneH B
HKOJIOTUYECKOM OTHOIICHUH.
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471. Kakue 3 pona coneit oopazyer H3PO,? Ckonpkor Ca(OH), HyXHO
npubaBUTh K pacTBOpy, coaepxkaiiemy 2 Mosib H3POy, 4TOOBI MOTYYUTH 3TH COJH.

472. C xakuMH U3 TIEPEUYHCIICHHBIX COSMHEHNI B3anmoaeicTeyer HBr:

a) Ca(OH),; 6) PCls;  B) HySO4 (xomy; T) Kl; 1) Mg; e) KCIO3?

473. HanummuTe ypaBHEHHS peakilfii, KOTOpPble HEOOXOAMMO IPOBECTH IS
OCYIIICCTBIICHUS CIIETYIOITUX MIPEBPAIIICHUIA:
P205—)H3PO4—)C33(PO4)2—)C&(H2PO4)2.

474. OneHuTe C  OKOJOTUYECKOW TOUKM  3pEHUS  BO3MOXKHOCTD
HEUTpaIU3aliu CEPHON KUCIIOTHI, COACPKAIICICS B CTOUYHBIX BOJIaX MPEINPUSTUH,
¢ nomompio Ba(OH), wmum Ca(OH),. Hamummre MojieKyJspHOE ¥ HOHHOE
ypaBHEHUS PEaKLUH.

475. 3aKOHYUTH YPABHEHUS PEAKIUN U pacCTaBUTh KOAP(HUIIUECHTHI:

Na,SO; +KMnQO, +KOH =
Na,SO; = (HarpeBanue)
HZS +H2803 =

SOZ + Br2 + H20=

476. 3aKOHYHMTH YpPAaBHEHHS pPEaKIWH, METOAOM DJIEKTPOHHOTO OanaHca
paccTaBUTh KOA(DPUIIUEHTHI:
KJ + H202 +H2804:

H,O, + KMnO, + H,SO, =

d-3JJEMEHTHI (...(n—1)d"™ ns®?)

477. CepeOpo HE B3aUMOJCHCTBYET C pa30aBICHHOW CEPHOM KHCIOTOM,
TOTJIa KaK B KOHIIEHTPUPOBAHHOW OHO pacTBopseTcs. YeM 3T0 MOXXHO OOBSICHUTH?
CocTaBbTe€ DJIGKTPOHHBIE W MOJICKYJSIPHOEC YpPaBHEHHS COOTBETCTBYIOIICH
pEaKIny.

478. CocraBbTe YypaBHEHUS pEaKIMii, KOTOpbIE HAI0 TMPOBECTH IS
OCYIICCTBJICHUS CJICIYIONTNX MPEBPAICHUH:

Cu—Cu(NO3),—Cu(OH),—CuCl,—[Cu(NH>)4]ClI,

479. CocraBbTe DJCKTPOHHBIC W MOJIEKYJSIPHBIC YpPAaBHCHHS PEaKIIH
[IMHKA: a) C PAaCTBOPOM €JIKOTO HaTpa; 0) C KOHIIECHTPUPOBAHHOMN CEPHOM KUCIOTOM,
YUUTHIBAsi BOCCTAHOBJIICHUE CEPHI JO HYJIEBOW CTETIEHU OKUCIICHUSI.

480. CocrtaBbTe ypaBHEHUS peEaKIMii, KOTOpPbIE HAI0 TMPOBECTH IS
OCYIIECTBJICHUS CJICIYIONTUX MPEBPAICHU:

Ag—AgNO;—AgCl— [Ag(NHj3),]Cl—AgCl.

481. Tlpu mocrenenHoM npubasiaeHun pactBopa Kl x pacrBopy Hg(NO3z),
oOpa3zyronuiics BHa4ajae 0caiok pacTBopsieTcs. Kakoe KOMIUIEKCHOE COSAMHEHHE
npu 3toM moiydaercsa? CocTaBbTe MOJICKYJISAPHBIC W HWOHHBIC YpaBHCHHS
COOTBETCTBYIOIIUX PEAKLUH.

482. Tlpu mnocteneHHOM NpPHOABICHUU PACTBOpAa aMMHaka K pacTBOpY
cyab(dara kagMus oOpa3yroluiicsa BHayajae 0caJiok OCHOBHOW COJIM pPaCTBOPSIETCSI.
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CocTaBbTe MOJIEKYJIAPHBIE U HOHHBIE YPABHEHUS COOTBETCTBYIOUIUX PEAKIIUI.

483. Ilpu ciuBaHWM PAcCTBOPOB HHUTpara cepedpa M IHUAHWAA Kaaus
BBINIAJACT OCaJ0K, KOTOphIil Jerko pactBopsercas B u30biTke KCN. Kakoe
KOMILJIEKCHOE COeIMHEHUE TpH 3TOM mnosydaeTcsi? CocTaBbTe MOJEKYJSIPHBIE U
MOHHBIEC YPABHEHUSI COOTBETCTBYIOIIUX PEAKIIUM.

484. K xakoMy KJIacCy COCIUHEHUN OTHOCSTCS BEIIECTBA, MOJTYYCHHBIC TIPH
NeHCcTBUM M30BITKA eakoro Hatpa Ha pactBopsl ZnCl,, CdCl,, HQCl,? CocraBbte
MOJIEKYJISIPHbIE Y MOHHBIC YPABHEHUSI COOTBETCTBYIOIINX PEAKIIUA.

485. Tlpu nelcTBUM Ha THUTAaH KOHIICHTPUPOBAHHOW COJISIHOM KHCIIOTHI
oOpa3yeTcsi TpUXJOpHUJ THUTaHa, a TWPH JCUCTBUM a30THOM — OCAaJOK
METATUTAaHOBOUN KUCIOTHL. COCTaBbTE SJIEKTPOHHBIC M MOJEKYJSPHBIE YPaBHCHUS
COOTBETCTBYIOIIUX PEAKIIUH.

486. Ilpu pacTBOpeHHM THTaHa B  KOHIICHTPUPOBAHHOW CEPHON KHUCIIOTE
MOCJEAHSS BOCCTAHABIMBACTCA MUHUMAJIBHO, @ THUTaH NEPEXOJUT B KaTHOH C
MAaKCHUMAJIbHOM CTEMEHbI0 OKUCIEHUs. COCTaBbTE AJIEKTPOHHBIE U MOJIEKYJIIPHOE
YPaBHEHUS PEAKIINHU.

487. Kakyro cTeneHb OKHUCICHHUS MPOSBISIOT MeAb, cepedpo U 30JI0TO B
coenuHenusx? Kakasi creneHb OKMCIEHUS HanOoJiee XapaKTepHa JUIsl KaXI0ro U3
Hux? Moaua xamus BOCCTaHABIMBAET MOHBI MeaH (+2) B COCAMHEHHS MEIU CO
creneHbto okuciieHusa +1. CocTaBbTe ANEKTPOHHBIE U MOJIEKYJIIPHOE ypPaBHEHHS
B3aumoericteus Kl ¢ cynbharom menu.

488. Jlnokcuapl TUTaHA W MUPKOHHUSI TIPH CIUIABJICHUH B3aMMOJICHCTBYIOT
co menoyaMu. O Kakux CBOMCTBaX OKCHUIOB TOBOPAT 3TH peakuuu? Hammmmre
ypaBHeHUs peakiuit mexay: a) TiO, u BaO; 0) ZrO, u NaOH. B niepBoii peakiuu
oOpa3yeTcsi MeTaTUTaHaT, a BO BTOPOM — OPTOLMPKOHAT COOTBETCTBYIOIIMX
METAJIJIOB.

489. Ha rumpokcuabl IIMHKA W KaJMHS  TOJACHCTBOBAIM HM30BITKOM
pPacTBOPOB CEPHOM KHUCIOTHI, €IKOT0 HaTpa U ammuaka. Kakue coequHeHus IMHKa
U KaaMusi o0pa3yroTcsi B KaXI0M U3 3TuX ciydaeB? CocTaBbTe MOJIEKYJSIPHBIE U
WOHHBIE YPABHEHUS PEAKIIUMN.

490. 3050TO pacTBOpsiETCS B IMAPCKOM BOJKE W B CEJICHOBOM KHCIIOTE,
npuoOpeTass TpU STOM MAKCHUMaJbHYIO CTENeHb OKucieHus. CocTaBbTe
AJIEKTPOHHBIE U MOJICKYJISIPHBIC YPABHEHUSI COOTBETCTBYIOIIMX PEAKITUH.

491. B mpucyTCTBUM BJIard W JUOKCHAA YIJIEpOJla MelIb OKHCISETCS W
MOKPBIBAETCS 3€JI€HBIM HaJleTOM. Kak Ha3pIBaeTCsl M KaKOB COCTaB 00pa3yroIIerocs
coequHeHusa? UTo npous3onaeT, eciim Ha HEro MOJACMCTBOBATh COJSTHOM KHUCIOTOM?

Hanumure ypaBHEHUS COOTBETCTBYIOLIHX peakuui. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHYIO  PEAKLMUIO COCTABLTE HA  OCHOBAaHUM  DJIEKTPOHHBIX
YPaBHCHUM.

492. Kycok natynu oOpaboTanu a30THOM KuCI0TON. PacTBop pazmenunu Ha
nBe yact. K ogHOM 13 HUX mpubaBuiM M30BITOK pacTBOpa aMMHaka, K APyrou —
U30BITOK pacTBopa mienoud. Kakue coenmHeHus HMHKAa U MeIu 0OpasyloTcs Mpu
3ToM? COCTaBbTE YPABHEHMSI COOTBETCTBYIOIINX PEAKIUH.
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493. Bananuii moiy4aroT aJlOMOTEPMUYECKUM WM KaJIbLIMUTEPMUYECKUM
BOCCTAaHOBJICHHMEM  BaHaaueBoro anrujapuga V,0s. ITlocnemnuit  jnerko
pacTBopsieTcs B 1Iesioyax ¢ oOpa3oBaHMEeM MeTaBaHanaToB. Hanuimre ypaBHEeHUs
COOTBETCTBYIOIIUX PEAKIUNA. YpaBHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiMii coOCTaBbTE HA OCHOBAHUU AJIEKTPOHHBIX YpaBHEHUH.

494. A30THas KHCIIOTa OKHCISET BaHAJAWA O METaBaHAIUEBON KHCIIOTHI.
CocTaBbTe IEKTPOHHBIE U MOJICKYJISIPHOE YPAaBHEHUS PEAKIIMH.

495. Kakyro cTeneHb OKHCIEHHUS MpOSBISET BaHAAUM B COCTUHEHHSIX?
CoctaBbTe (OpMYIBI OKCHIOB BaHAIHUS, OTBEYAIONTUX ATUM CTEIICHSIM OKHCIICHUSI.
Kak MeHSIIOTCS ~ KHUCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB BaHAJUs MPHU MEPEXOJIe
OT HU3IIEH K BBICHICH cTerneHu okuciieHus. COCTaBbTE€ YpaBHEHUS PEAKIUN: a)
V203 C H2804; 6) V205 ¢ NaOH.

496. Tlpu BHeceHMM IMHKA B TOJKUCIEHHBIM CEPHOM KHUCIOTOM pacTBOp
meraBananata ammoHus NH,VO; sxenrtas okpacka MOCTENEHHO MEPEXOIUT B
duoneroByro 3a cuer oOpasoBaHusi cyibdara Ba"amus (+2). CocraBbTe
AIIEKTPOHHBIE U MOJIEKYJISIPHOE YPABHEHUS PEAKIINU.

497. XpoMUT Kaimusi OKHUCIsieTcss OpoMOM B MIEIOYHOUM cpeje. 3esieHas
OKpacka pacTBopa mnepexoguT B kenTyto. (CocraBpTe 3JIEKTPOHHBIE U
MOJIEKYJISIpHOE ypaBHEHUs peakiuu. Kakue noHbl 00yCIOBIMBAIOT HaYalbHYIO U
KOHEYHYIO0 OKpPacKy pactopa?

498. CocTaBbTe AJICKTPOHHBIEC M MOJICKYJISIPHBIC YPABHCHHS pEaKIuii:  a)
pacTBOpEHHs] MOJMOAEHAa B a30THOM Kuciore; 0) pacTBopeHus Bojib(ppama B
HIeJI0YM B TPUCYTCTBUM KHUCIOpPOJA. YUTHUTE, 4YTO MOJUOJEH U Bojbhpam
MPUOOPETAET BHICIIYIO CTEIIEHb OKUCIICHUSI.

499. Tlpu crutaBnenun xpomuta xeinesa Fe(CrO,), ¢ kapboHaTOM HATpuUs B
MPUCYTCTBUH KUCIOPOAa, XpoM (+3) u xene30 (+2) OKUCISIIOTCS U MPUOOPETAIOT
COOTBETCTBEHHO CTeleHb oOkucieHuss +6 u +3. CocraBbTe >JIEKTPOHHBIE U
MOJIEKYJISIPHOE YPaBHEHUS PEaKIUU.

500. K mnoakuclieHHOMY CEpHON KHCIOTOMW pPacTBOpPY IUXpoMara Kaus
npUOABWIM TIOPOIIOK aTOMUHMS. Uepe3 HEKOTOpOe BpeMs OpaHXKeBas OKpacka
pactBopa ctana 3eyieHor. COoCTaBbTE AJEKTPOHHBIE M MOJEKYISIPHOE YpaBHEHUS
MPOUCXOAIIECH pEaKIUU.

501. XpoMm moJIyqaroT alFOMOTEpMHUYECKH U3 €ro okcuiaa (+3), a Bombdpam
BOCCTAaHOBJIEHMEM  BoJib(ppamoBoro  anruapuna  BogopoaoM.  CocrtaBbTe
AJIIEKTPOHHBIE U MOJICKYJISIPHBIC YPAaBHEHUSI COOTBETCTBYIOIIMX PEAKITUH.

502. CocraBbTe ypaBHEHHUS pEAKIMM, KOTOpPhIE HAI0 TMPOBECTH IS
ocymectBieHus npespaiennii: Na,Cr,0;—Na,CrO;—Na,Cr,0;—CrCl3.

YpaBHEHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHON  pPEaKIMM HANUIIUTE Ha
OCHOBAHUH AJICKTPOHHBIX YPABHEHUH.

503. Mapranen a30THON KHCJIOTOM OKHUCISETCS  MHUHHUMAJIBHO, a PECHHM
MakcuMaiibHO. Kakue coemuHeHuss mnpu  3ToM  nonayvarTcsi?  CocTaBbTe
AJIEKTPOHHBIE U MOJIEKYJISIPHBIE YPABHEHUS! COOTBETCTBYIOIINX PEAKIUN.

504. Xmop oxwucnser MaHraHaT kKanusi. Kakoe coeawiHEHHE MpU ATOM
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nonyyaercsa? Kak MeHseTCs OKpacka pacTBOpa B PE3yJbTaTe€ 3TOM peakiuu’?
CocTaBbTe 3IEKTPOHHBIE U MOJIEKYJISIPHOE YPABHEHUSL.

505. Kak MeHsieTcsi CTeneHb OKHCJIEHHS MapraHila Mpu BOCCTAHOBIIEHUU
KMnO, B xucmoii, HelTpaapHO# U menodHoi cpeaax? CocTtaBpTe 3JIEKTPOHHBIC U
MOJEKYIsIpHOE ypaBHeHUs peakuun mexay KMnO, m KNO, B HeWTpaibHOU
cpene.

506. Ha ocHoBaHMM 5JEKTPOHHBIX YpPaBHEHHUH COCTaBbTE YpaBHEHHE
peakluuH TMOJYYEHUsT MaHraHaTa Kajiusl CIUIABJICHHEM JIMOKCHJla MapraHia c
XJIOpPaTOM Kajusl B MPUCYTCTBUU €IKOr0 Kajau. XJopaT BOCCTaHaBIMBAETCS
MaKCHUMAaJIbHO.

507. IMouemy AMOKCHI MapraHila MOXET MPOSIBISITh U OKUCIHUTEIbHBIC, U
BOCCTAHOBUTENbHBIE CBOWCTBA? VCXOId U3 SIEKTPOHHBIX YPABHEHUM, COCTAaBbTE
YpaBHEHHUS PEaKIIMii:

a) MI’IOZ + Kl + H2804:; 6) MI’IOZ + KNO3 + KOH =

508. Jlnig monmydeHus xjopa B 1a00OpaTOPUU CMEIIUMBAIOT JUOKCH MapraHiia
C XJIOPUJOM HATpUs B MPUCYTCTBUU KOHLEHTPUPOBAHHOW CEPHOM KHCIOTHI.
CocTaBbTe 3JIEKTPOHHBIE U MOJIEKYJIIPHOE YPABHEHUS ATOU PEaKIIMH.

509. CocraBbTe ypaBHEHHS pEakKlMii, KOTOpPbIE HAIAO0 TMPOBECTU IS
OCYULIECTBJICHUSl CIEAYIOIIHNX NPEBPAILIECHUN:

Fe—FeSO,— Fe(OH),—Fe(OH);

VYpaBHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PpEAKIMl HANMIIWTE Ha
OCHOBAHMH 3JIEKTPOHHBIX YPABHEHHI.

510. Kakyto cTeneHb OKHCICHHS MPOSBISET kee30 B coenuHeHusx? Kak
MO>KHO OOHapyXKUTh UOHBI Fe** u Fe** B pactBope? CocTaBbTE MOJIEKYJISIPHBIE U
MOHHBIE YPAaBHEHUS PEAKIIUN.

511. Yem otnuyaeTcsi B3aMMOJICHCTBHE TPUTHAPOKCUIOB KOOAIBTA U HUKEIIS
C KHCIOTaMH OT B3aUMOJICUCTBUSI TPUTHAPOKCUAA IKejie3a C KHUCIOTaMH?
CocTaBbTe DJJEKTPOHHBIE W MOJIEKYJSIPHBIE YPAaBHEHHMS COOTBETCTBYIOIIMX
pEaKIUu.

512. Morytr 11 B pacTBOpEe CYIIECTBOBaTh COBMECTHO CJIEIYIOLINE
BemtectBa: a) FeCl; u SnCly; 6) FeSO4 u NaOH; B) FeCly u K3[Fe(CN)g]?
CocTraBbpTe ypaBHEHHS PEAKLIHN.

513. CocrtaBbTe YypaBHEHHs pEaKIHi{, KOTOPbIE HAAO0 TMPOBECTH IS
ocymectBieHus npepamieHuii: Ni—Ni(NO3),—Ni(OH),—Ni(OH);. YpaBHeHus
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUN  HANUMIIUTE HAa  OCHOBAHHUHU
DJIEKTPOHHBIX YPAaBHEHUM.

514. CoctaBbTe HJNEKTPOHHBIE M MOJIEKYJSIDHBIE YpaBHEHUsS pEaklUii: a)
pacTBOpEeHHUs IJIATUHBI B IAPCKON BOJIKE; 0) B3aUMOJCHCTBUSL OCMUS €  (TOPOM.
IInaTuHa OKUCHAETCS 1O CTCIICHU OKHCIIeHud +4, a ocMuii — 1o +8.

515. CocTtaBbTe MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUSl PEAKIUNA, KOTOPHIE
HAJI0 MMPOBECTH I OCYLIECTBIEHUS CIEAYIOIINX MPEBPALLECHUN:

Fe—FeCl,—Fe(CN),— Ks[Fe(CN)g].
516. ®eppar kanusa K,FeO, ob6pazyercs npu crutaBinennn Fe,O3 ¢ kanuitHOM
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cenutport KNO3; B npucyrctBun KOH. CocTaBbTe 31€KTPOHHBIE U MOJIEKYJIIPHOE
ypaBHEHUS PEaKIIUU.

OPITAHUMYECKHUE COEJUHEHMUAL. IIOJIMMEPBI

517. Hanumurte CTPYKTYpHYIO (QOpMyIly TMpOCTEHIIed HempeaenbHOMl
OJTHOOCHOBHOW KapOOHOBOM KHCIOTBl M YPaBHEHHE pPEAKLUWUU B3aUMOJECUCTBUS
TOM KHUCIOTBI € METWIOBBIM CcHUpPTOM. (COCTaBbT€ CXEMY MOJIMMEPHU3ALUU
00pa30BaBIIETOCS MPOAYKTA.

518. Kak u3 xapOuja KajabIusi U BOJABI MOJYyYNUTh BUHMUJIAIETAT, IPUMECHHB
peakiuio KyuepoBa? Hanwmmmre ypaBHenusi peakuuid. CocTaBbTe — CXeMy
MOJIMMEpPHU3AIlM BUHWIIAILIETATA.

519. Kakue coenuHeHuss HazpiBatoT amuHaMu? CoOCTaBbTE CXEMY
NOJINKOHJICHCALIUA aJUIIMHOBOM KHUCJIOTBl M TeKcaMeTwieHauamuHa. HazoBute
00pa30BaBIIMKCS TOJIUMED.

520. Kak MOXHO IMOJIYyYUTh BHHUIXJIOPHI, UMES KapOuJl KaJablHs, XJIOPHUT
HATpHsl, CEPHYI0 KHUCIOTYy M BoAy? Hamummre ypaBHEHUS COOTBETCTBYIOIIMX
peakumii. CocTaBbTe CXEMY MOJUMEPU3ALMHI BUHWIXJIOPUA.

521. TlonmmepoM Kakoro HEMPEAEeNbHOTO YIICBOIOPOAA  SBISETCS
HaTypaJbHbIM Kayuyk? Hanummure CTpyKTYpHYIO (OpMYIy 3TOro yrieBOAOPO.aA.
Kak Ha3pIBaroT Imporecc npeBpanieHus kaydyyka B pe3uHy? Yem mo CTpOeHHUIO U
CBOMCTBAM Pa3JIMYAIOTCS KaydyK M pe3uHa?

522. Hanummurte ypaBHEHUS PEaKIUil MOTYYCHHsI alleTUIICHA, TPEBPAICHHS
alleTWJIEHa B apoMaTH4YecKuil yriaeBojopoA. [lpum B3auMOAEHCTBHUM KakKoro
BEIIeCTBAa C alEeTWIEHOM oOpasyercss akpwioHUTpui? CocTaBbTe CcXeMy
MOJIMMEPU3ALUU AKPUIIOHUTPUIIA.

523. Hanummre cTpyKTypHYIO (HOpMYTy METaKpHIOBON KuciIoThl. Kakoe
COCIMHEHHE TMOJYy4YaeTcs IpU B3aUMOJACHCTBUM €€ C METWIOBBIM CIHUPTOM?
Hanmnmure  ypaBHeHne  peakumu. CocTaBbTe  CXeMy  MOJIMMEPHU3ALUU
o0OpasyroIierocs mpoyKra.

524. Kakue yrieBoaopoAsl Ha3biBalOT AucHOBbHIMU? [lpuBeauTe mpumep.
Kakoit o0meir (opmynoil BbIpaXarOT COCTaB JUEHOBBIX YIJIEBOJIOPOJOB?
CocTaBbTe cxeMy MOJIMMEPHU3ALNN OJHOTO U3 IUEHOBBIX YTIIEBOJOPOAOB.

525. Kakne coequHeHus Ha3pIBaOT ojehuHamu? [IpuBeante mpumep.

526. Kakumu npu3HAKaMH JIOJDKHBI — XapaKTepU30BaThCS  BEILECTBA,
BCTYNAIOLIME B PEaKLHUIO: a) MOJIUMepU3aIiu, 0) NOJUKOHIEHCAIIUH.

527. Tlomumepusanue wW300yTUJIEHA TMOJY4YalOT BBICOKOMOJEKYJISIPHOE
BEIIECTBO — Moianu300yTuiieH. CocTaBbTe ypaBHEHHE pEaKLUUU TOJIMMEpPU3aLUU
U300yTHIICHA. YKaXHUTE CTPYKTYPHOE 3BEHO MOJINMeEpa.

528. TlonmmamMuaHOE BOJIOKHO DHAHT, OTJIMYAOIIEECS OT KarpoHa OobIei
CBETOCTOMKOCTBIO, MOJIYYAOT U3 MPOAYKTA MOJUKOHJIEHCALWW aMHHO3HAHTOBOM
kucinotel  HoN-(CHy)s-COOH.  CocTaBbTe  ypaBHEHHE  IMOJIMKOHCHCAIMH
AMHHOYHAHTOBOU KHUCIIOTBHL.
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529. Macca MakpOMOJICKYJIbI, TIOJIyYCHHOW B pe3yJIbTaTe IMOJUMEPHU3aIINH,
paBHa CcyMMe Macc OOpa3oOBaBIIMX €€ MOJICKYJ. PacmpocTpaHsercs JH 3TO
YTBEPIKJICHHE Ha BEIIECTBA, MTOJTydacMbIe IMOTMKOHACH CAeH? OTBET MOSCHHUTE.

530. IlommamMuaHOE BOJIOKHO aHUJ (HAMJIOH) IOJy4YalT W3 MPOJYKTa
COBMECTHOH monukoHAeHcanun rexkcamerwienauamuaa HoN-(CH,)e-NH,
NBYXOCHOBHOM  amgunuHOBOH  kmciorel HOOC-(CH,),-COOH.  CocrtaBbTe
ypaBHEHUE PEAKITUH.

O011as 1 HeOpraHuvYeckKas
XUMMUS

Meronuyeckue ykazaHus
K BBITIOJTHEHUIO KOHTPOJBHOM padOThI 10 auciuiuimae «O01ias 1 Heopranmieckas
XUMUSD)
115 ctyaeHToB cnenuanbHocTn 240502.65, 240302.65, 280201.65 3aouHoit
dbopmbl 00yUeHUs

Cocmasunu: PABYXOBA Tartesiaa OsierosHa
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