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THUIIOBASI IPOTPAMMA
1O OBIIEN U HEOPTAHUYECKON XUMHNU

BBEJEHUE

PeiHOuHas sSKOHOMEKA TpeOyeT TMOKON CHCTEMBI MOATOTOBKU Kaapos. Ilepe-
MEHBI B COBPEMEHHOM O0IIECTBE TPEOYIOT peOpraHu3alliy BCEl CUCTEMBI 00pa30Ba-
HUS, UCIIOJIB30BaHHUS ITOJIOKUTEIBHOIO ONBITA MEPEIOBBIX IIKOJ Pa3BUTHIX CTPAH.

Kypc o61eii 1 HeopraHnyeckoi XUMHH, HapsALy ¢ Kypcamu oOuieil onosioruu,
MaTeMaTHKH, PU3UKU U PU3NIECKON M KOJJIOUTHON XUMUH sABIseTcs 0a3oi dapma-
MU U TpeOyeT NOCTOSTHHOTO COBEPIIEHCTBOBAHNUS IIPENO1aBaHuU.

[Tpu moaAroTOBKE NaHHOM MPOTrpaMMbl HAMU ObLIT MCTIONB30BAaH OMBIT BY30B IO
pa3paboTke y4eOHBIX JOKYMEHTOB, OIPEACISIONINX LENN U COIEpKaHUE 00YUEeHMS
KBaJIM()UKAIIMOHHBIE XapaKTEPUCTUKU HOBOTO MOKOJICHUS, METOJIUYECKUE PEKOMEH-
Januu Uit pa3pabOTKU KOMIUIEKCHBIX KBaTU(ULMPOBAHHBIX 33aJaHUN ISl AUArHo-
CTHKHM peanm3aliu TpeOoBaHW KBamupuKamoHHON xapakrepuctuku (KX) npum
UTOTOBOM aTTECTAallMM CTYAEHTA, MaTepuaibl U Hay4YHblE MyOJIMKaIMM, Kacaroluecs
pa3paboTKK MPOrpaMMbl U y4eOHBIX MJIAHOB CIEHUATBHOCTH, OPUEHTUPOBAHHBIX HA
peanu3anuio TpeOOBaHMI KBaJIM(PUKAIMOHHON XapaKTEpUCTUKU B Ipoliecce o0yue-
HUS CIIELIHAIIMCTOB.

[Topsimok pacCMOTpPEHMSI TEOPETUYECKUX OCHOB XWMHH, NPHUHATHIA B JTaHHOU
porpamMme, HECKOJIbKO OTJIMYAETCS OT TPAJAULHUOHHOIO, IPU KOTOPOM KypC XMMHH
HAYMHAETCS C TEOPUH CTpoeHus atoma. CorilacHO JaHHOM NpOorpaMMe Kypc HauuHa-
€TCsl C TEOPUU XUMHUYECKUX IpoleccoB. Takas nocieq0BaTeNbHOCTh U3JI0KEHUS Ma-
TepHuaja MO3BOJSET PACKPHITH CHayajla 3aKOHOMEPHOCTH MPOTEKAaHUS COOCTBEHHO
XUMHYECKHX TporeccoB (peakimii), a 3aTeM pacCMOTPETh MX B3aMMOCBS3b H 00Y-
CJIOBJICHHOCTb CTPOCHHUEM BELIECTBA.

Bce Bompockl, nepeuncieHHble B porpaMme, HeoOsA3aTeNbHO BBHIHOCITCS Ha
nexuuro. HarmpuMmep, BONpoCkl, UMEIOIME OTHOLIEHUE K HCTOPUH, METOZaM U3Mepe-
HUS HEKOTOPBIX BEIMYHMH, HOMEHKJIATypbl, OYUCTKH BEIIECTB U APYIHE BOIPOCHI
OMMCATEIBHOTO XapaKTepa, MOTYT ObITh MepefaHbl Ha CaMOCTOSTEIbHOE M3Y4YEHHE
CTYJIEHTaMH WJIM OTHECEHBI HA MPAKTHYECKUE 3aHSTHS.

3agaum 1a060paTOpHBIX PadoT:

— J1aTh JKCIIEPUMEHTAIbHOE 00OCHOBAHHE TEOPETHUECKUX BOIIPOCOB 00IIEH



Y HEOPraHWYECKON XUMUHU;

— 00Y4YUTh CTYJEHTOB IMOJb30BATHCS METOJAMU (QU3UKO-XUMUYECKUX H3Me-
peHU, TOIYYUBIINX ITUPOKOE MPUMEHEHHUE B (hapMallnu;

— MPUBUTH HABBIKM B MIPOBEJACHUH SKCIEPUMEHTOB U O(POPMIIEHUHU IKCIIEPH-
MEHTAJIbHBIX JJAHHBIX;

— HAY4YUTh aHAJIM3UPOBATH HAOJIIONECHUS U JaHHbIE U3MEPEHUM U Ha OCHOBE
9TOrO AejaTh 0000IIAIONINE BLIBOILI,

— HAy4YHTh CTYJICHTOB MOJIb30BATHCS CIIPABOYHON JINTEPATYPOl.

[Ipn w3MOXKEHWM JIEKITMOHHOTO MaTepualia W TPOBEACHUU JIA0OPaTOPHO-

MPaKTUYECKUX 3aHATHI HEOOXOIUMO yAeNsATh 00JbIIOe BHUMAHUE dJIEMEHTaM yuyeo-
HO-uccneaoBatenbekoi padotel ctynentoB (YUPC). IIpu stom nmon YUPC cnenyer
NOHUMATh TAKyH0 OpraHu3alyi0 Y4eOHOro Mpoiiecca, Ipu KOTOPOW CTYAEHT 3HAKO-
MUTCS HE TOJIBKO C (paKTaMH U TEOPUSIMH OOIIECH U HEOPraHWUYECKOW XUMHUU, HO U C
METOAMKON MojyuyeHust 3Tux paktoB u Teopuil. HeoOXoauMo CTpeMHUTHCS K TOMY,
9TOOBI KaK/as JrabopatopHas padoTa, Kaxas MpakTHUecKas 3ajada MpecTaBisiia
co0oi HEeOOJIbIIIOE HCCIIEJOBAHUE, CAMOCTOSITENILHO peliaeMoe CTyIeHTOM. CTyIeHT
JIOJKEH YCBOUTH HE TOJIKO CYMMY 3HAHUM,
HEOOXOJMMBIX €My B JayibHeHIel yuede u Oyaymiel mpakTUYeCKOu eI TeIbHOCTH,
HO M OBJAJETh HAYYHBIMHM METOJAMHU HCCIIEIOBAHUS, HAYUUTHCS CAMOCTOSITEIBHO
CTaBUTh BONPOCHI U HAXOJUTh MYTH UX TEOPETHUUYECKOIO U SKCIEPUMEHTAIBHOIO pe-
meHus. TOJIBKO Takas IesTeIbHOCTh CTYI€HTOB, MOACIUPYIOIIAs HAYYHYIO AEATEIIb-
HOCTb, SIBJISIETCS €AMHCTBEHHBIM MyTEM YCBOEHHUS aKTHUBHBIX, He(OpMaJabHBIX 3Ha-
HUN U TpUOOpEeTEeHHUs HABBIKOB, HEOOXOJUMBIX UJIsl TeOpeTudeckoil padoTsl. B pe-
3yJbTaTe M3Yy4EeHHs Kypca OOulell M HEOpraHWYeCKOW XUMHUU CTYACHTHI JOJIKHBI
prUOOPECTH CIEAYIONINE HABBIKU  YMEHUS .

— CaMOCTOSTENIbHO paboTaTh CO CNPABOYHON U ydyeOHOM JUTEpaTypoi, mpe-
BpAILATh MPOYUTAHHOE B CPEACTBO ISl PEUICHHS TUIOBBIX 33/1a4;

— AKTUBHO HCIOJIb30BaTh HOMEHKJIATypHbIE IpaBUja MO HEOPTraHUYECKOU
XAMUU U HOMEHKJIATYPy HEOPTaHUYECKUX COEAUHEHU;

— PacCUYUTHIBATh DHEPrETUYECKUE XAPAKTEPUCTUKN XMMHUUYECKUX IMPOLECCOB,
MIPOTHO3UPOBATH HATIPABJICHUE U TIIyOMHY WX MPOTEKAHUSI, PACCUUTHIBATH PaBHOBEC-
HbIE€ KOHUEHTPALIMU BELIECTB MO M3BECTHBIM UCXOAHBIM KOHUEHTPALUSAM U KOHCTaH-
T€ PaBHOBECHS,;

— PpAcCUMTHIBATh KOJMYECTBA KOMIIOHEHTOB PAacTBOPOB 33aJaHHON KOHILIECH-
TpalUU U IPUTOTOBJIATH PACTBOPHI OMPEICIICHHON KOHLIEHTPALIWH;

— yMeTh MpelickazaTb 00pa3oBaHUE OCajJiKa MPU CIUBAHUU PACTBOPOB H3-
BECTHOW KOHLICHTPALINH;

— Ha OCHOBAaHMH MEPHUOJUYECKOrO 3aKOHA U CTPOCHUS JIEKTPOHHBIX 000JI0-
YEK aTOMOB MPOTHO3UPOBATh CBOMCTBA U B3aMMOJCHUCTBUE XMMHUYECKUX SIJIEMEHTOB
U UX COEJUMHEHUM, MPUMEHIEMBIX B (hapMalliM, U peliaTb COOTBETCTBYIOIIUE 3TUM
MIPEBPALICHUSM KOJIUYECTBCHHBIE 331a4H;

— MPOBOJUTH MPOCTON yueOHO-UCCIIEI0BATENbCKUI SKCIIEPUMEHT HA OCHOBE
OBJIQJICHHS] OCHOBHBIMHU NIPHEMaMU TEXHHUKH pabOT B JabOpaTOpuu, BEITIOJIHSITH pac-
4eTbl, 0POPMJIIATH PE3YNbTATHI, HOPMYIUPOBATH BHIBOIBI.



PA3JIEJIBI KYPCA U UX COJAEPKAHHUE

BBenenue

[Tpenmer, 3a7a4u 1 METOJIBI XUMUU. MECTO XHMHH B CHCTEME €CTECTBEHHBIX
HayK U (papMaleBTUYECKOTO 00pa30BaHUs. 3HAYCHUE XUMHH JJIs1 PA3BUTHUS MEIHIIH-
HBI ¥ (hapMaIiumu.

OcCHOBHBIE 3aKOHBI, MOJOKEHUS U MOHIATHS XUMHUHU U UX TMPUIIOKEHUE TS pe-
HICHHUs] TPOPECCHOHATBHBIX 3a7a4 MPOBH30pa. DKBUBAICHT, (PAKTOP PKBUBAICHTHO-
CTH, MOJISIpHAsI Macca 3KBUBAJICHTA, 3aKOH SKBHUBAJICHTOB.

UncTroTa XMMHUYECKUX BEIIECTB. Y CIOBHBIE O003HAYCHHS CTETICHU YHCTOTHI,
KJaccu(uUKalus BEIEeCTB o yucTore. HaydHble OCHOBBI OLIEHKH COJIEpP>KaHUS MPH-
Meceil. MeTo1bl OYMCTKY XMMHYECKHUX BEIIECTB.

Homenkiatypa OCHOBHBIX KJIaCCOB HEOPTaHMUECKHUX BEIIECTB.

PacueTsl mo xumudeckuM GopMysiaM U ypaBHEHHUSIM.

TexHuka Oe30macHOCTH W TpaBHia pabOTHl B JAOOPATOPHUSAX XUMHUYECKOTO
npodus.

OO6paboTka pe3yabTaToB HAOMIOIeHN U n3MepeHnii. OCHOBHBIE CTIOCOOBI BBI-
pakKeHHsI KOHIICHTpAIMH pacTBOPOB. MouisipHasi KOHIIEHTPAIHsI BEIIECTBA U MOJISP-
Hasl KOHIICHTpalMs YKBUBAJICHTA BEIIECTRA.

Yacts 1
OBILIAA XUMUSI

Pazoen 1
OCHOBHbBIE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKHX MPOILECCOB

JHepreTuKa, HampaBJieHHe U TJIyOMHA NMPOTEKAHUSI XHUMHYECKHX peak-
uuili. XuMHU4YecKoe paBHOBecHe

[TornomieHne M BbIICTICHUE PA3IMYHBIX BHIOB SHEPTUU MPU XUMHYECKHX Tpe-
BpamieHusx. Temnora (Q) u padota (W).

Buytpennsist sueprus (E) u sHTanbmus (H) WHIMBHIYATbHBIX BEIIECTB U MHOIO-
KOMITOHEHTHBIX crcTeM. CTaHIapTHBIC YCIOBHS M CTaHIAPTHBIC 3HAUCHUS BHYTPCHHEH
sHeprun (E°) v sHTanbmuu (H°). TeroTsl XMMHUYECKUX PEaKIUi MPU MOCTOSHHON TeM-
neparype u fasineHun (Q,) mwm oowveme (Q,). Tepmoxumurdeckue ypaBHeHus. CTaHIapT-
HbIE SHTAIBIIMY 00pa30BaHus U cropanus BemecTs (AH s, AH o).

3akoH ['ecca. PacueTsl cTaHAapTHBIX SHTAIBIIUN XUMUUYECKUX peakiui u ¢u-
3UKO-XMMHYECKHX MIPEBpAIlleHUH Ha OCHOBe 3aKoHa ['ecca.

[Toustue 06 3uTponuu (S) Kak Mepe HEYNOPSIOUYCHHOCTH CHCTEMBbI (YpaBHE-
nue boasipmana S= K Inw).

Oueprusi ['n66ca (G) kak KpuUTepui CaMOIPOU3BOJIBHOIO MPOTEKAHMS MPO-
necca U TEPMOJUHAMUYECKON YCTOMYMBOCTA XMMHUYECKUX COeAUHEHHU. TaOmuibl
CTaHJapTHBIX 3Hepruil ['mb6ca peakiuii o6pa3oBanus Bemects (G°ysp.).

OOpatumble ¥ HEOOpAaTUMBIC M0 HAIPABICHUIO XUMHUYECKUE PEaKIMH H CO-



CTOSIHHE XMMHYECKOT'O PAaBHOBECHS M €r0 OTIMYHE OT KHHETHYCCKH 3aTOPMOIKEHHO-
IO COCTOSTHUSI CUCTEMBI.

3akoH aericTByronmx mace (3IM) s cOCTOSIHHSI XUMHYECKOTO PaBHOBECHS
(3akoH XMMHYECKOro paBHOBecHs ). KOHCTaHTa XUMUYECKOTO PaBHOBECHSI
U €€ CBsI3b CO CTaHJIaPTHBIM M3MEHeHHeM dHepruu [ mb0ca mporiecca.

3aBucumocTh 3Heprun [ md6ca mporecca 1 KOHCTAHTHI PaBHOBECHUS OT TEMIIe-
parypsl. [Ipuniun Jle [larense.

YueHue o pacrBopax

OCHOBHBIE ONPEENICHHUS: PACTBOP, PACTBOPUTEID, PACTBOPEHHOE BElIeCTBO. Pac-
TBOPUMOCTh. PacTBOpPHI ra3000pa3HbIX, KUAKUX U TBEPABIX BellecTB. Boaa kak oauH
13 HamOoJIee pacpOCTPAHCHHBIX PACTBOPUTENCH B Onocdepe u XMMUIECKON TeXHO-
noru. Ponap BOIHBIX pacTBOPOB B KU3HEAEATEIBHOCTH OpraHu3sMoB. HeBoaHbie
PacCTBOPUTEIN U PACTBOPHI.

[porecc pactBopeHust Kak (usnko-xumuyeckoe ssienue (Menaenees J. U.,
Kypnakos H. C.). TepmonnHamuka mporiecca pacTBOPEHUSI.

PacTtBOpbI ra3oB B )kUAKOCTAX. 3akoHBI [ 'eHpu, ['enpu — JlanbToHa,

N. M. Ceuenosa.

PacTBOpBI TBEpABIX BEIIECTB B XKHUAKOCTAX. [IoHITHE O KOJTMraTUBHBIX (00-
IIMX) CBOMCTBAaX pacTBOPOB. 3aBUCHUMOCTbH «CBOMCTBO PACTBOPAa — KOHIIEHTpAIUs». 3a-
koH Bant — IN'opda 06 ocmotrnyeckom nasnenun. Konnenrparmonnsie 3hpexTsl pac-
TBOPOB JJIEKTPOJIUTOB M UX OOBSICHEHHE — TEOPHSI AIEKTPOJIUTUICCKON TUCCOIUAITIN
(Appennyc C., Kabnykos H. A.). Poms ocmoca B Ouocucremax. [lnazmonus, remosms,
Typryp. [ 'umno-, n30- 1 runepTOHNYECKNE PACTBOPHI.

Teopust pacTBOPOB CHJIBHBIX 3JIEKTPOIUTOB. MOHHAs cuiia pacTBOpOB, KO3(]-
(UIUEHT aKTUBHOCTU ¥ aKTUBHOCTHh HOHOB CHUJILHBIX JIEKTPOJIUTOB B PACTBOPAX.

PaBHOBecHe Meky pacTBOPOM M OCAJKOM MajaOpacTBOPUMOIO 3JIEKTPOJIUTA.
KoncranTa pactBopumoctu Ks. Y C10BuUsl paCTBOPEHUS U OCAKIEHUS OCAIKOB.

HNonuzanusa Boasl. MoHHOE npousBeaeHUE BOIbl. BOOOpOoaHbIN MoKa3aTeib —
pH; pH pacTBOpOB CHIIBHBIX KUCIOT U OCHOBAHUU.

PactBopbI ciabeix anekrposuToB. [Ipumenenue 3/IM k noHuzanuu caabbIx dJ1eK-
TpoauToB. KoHcTanTa nonnszaiuu. CTyneH4aThlil XapakTep HOHU3AIIH.

Teopuun kucimor u ocHoBanuii (Appenmyca, JIptonca, bpencrena u Jloypn).
Koncrantel kucinotHoctr (K,) u ocHoBHOCTH (Kj). IIporiecchl mOHM3AIMH, THIPOITH-
3a, HEUTpaJIM3allMu C TOYKHU 3PEHHUS Pa3IMYHBIX TEOPUM KHUCIOT U OCHOBaHuil. pH
pPacTBOPOB CJIA0BIX KUCIIOT, OCHOBAHM, TUAPOIU3YIOLINUXCS COJIEH.

AmboTepHbIe 3CKTPOIUTHI (aM(OIIHUTEHI).

Posb MOHHBIX, B TOM YKCIIE KUCIIOTHO-OCHOBHBIX B3aWMOJICHCTBHIA TP METadO0-
JIM3ME JIEKAapCTB, B AHAJIM3€ JIEKAPCTBEHHBIX MPENapaToB, IPHU MPUTOTOBICHUHN JIEKAPCT-
BEHHBIX cMeCEeN. XMMUYECKast HECOBMECTUMOCTD JICKAPCTBEHHBIX BEILIECTB.



Peakuysi ¢ mepeHoCoM 3JIEKTPOHOB — OKHCJIUTEIbHO-BOCCTAHOBHTEIbHbIE
(OB) peakuun

DNeKTpOHHAs TEOPHS OKHCIUTEIbHO-BoccTaHOBHTENbHBIX (OB) peakiuit
(IMucapsxesckuii JI. B.)

OKHUCIIUTEIIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA DJIEMEHTOB U MX COCIUHEHHUI B
3aBUCHUMOCTH OT TOJIOKEHUs eMeHTa B [ICD U cTeneHn OKHCICHHUS 3JICMEHTOB B
COETMHCHHUSIX.

ComnpspKkeHHbIC Mapbl  OKUCIHTEIh — BOCCTAHOBUTENb. OKHUCIUTEIBHO-
BOCCTAHOBHTEJIbHAS JBOWCTBEHHOCTb.

CraHgapTHOE W3MEHEHHE OJHeprud [ub0ca OKHCIMTEIbHO-BOCCTAHOBH-
TEJIILHOW pEeakiiu M CTaHAapTHBIC OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC MOTEHIHAIIBI
HOJTypeakiuii (3JeKTpoaHble MoTeHInansl). Onpeaencaue HamnpasieHus OB peak-
1M1 10 Pa3HOCTH CTAHJAPTHBIX MOTEHIHAIOB.

[pencrarienue o BiusHUM cpeabl (pH) Ha HampaBiieHHE OKHCIHTEIBHO-
BOCCTAHOBMTEJIBHBIX PEAKIMHA M XapakTep 00pasyromuxcs MpPOayKTOB. Pojb OKHC-
JIUTENIHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB B META0OIU3ME.

Pazoen 2
Crtpoenue BemecTna

DJIEKTPOHHBIE 000JI0YKHM aTOMOB M nepuoamyeckmii 3akon (IM13) 1. HU.
Menpeneesa. Ilpupoga XMMH4YECKOW CBSA3M M CTPOCHHE XMMHYECKHUX CO-
eIMHEeHUH

OCHOBHBIE 3Tanbl U JUATICKTUKA Pa3BUTUA MPEIACTABICHUN O CYLIECTBOBAHUU
U CTpOeHUH aToMOB. CHIEKTpbl aTOMOB KaK HCTOYHHUK MH(POpMaIUu 00 UX CTPOCHHUHU.

KBaHTOBO-MeXaHUYECKask MOJIETb CTPOCHUSI aTOMOB. DJIEKTPOHHbBIE (POPMYJIBI
Y DJIIEKTPOHHO-CTPYKTYPHBIE CXEMBI ATOMOB.

I13 JI. . MenneneeBa U ero TPakTOBKAa Ha OCHOBE COBPEMEHHOM KBaHTOBO-
MEXaHUYECKON TEOPUHU CTPOEHHUS ATOMOB.

Crpykrypa I[ICD: mepuoasl, rpymmsl, ceMeiicTa, S-, p-, d-, f-kmaccudukarnus
aneMeHTOB (01oku). JIMTMHHONIEPHOAHBI M KOPOTKONEpHOAHbIH BapuaHTel [1CD.
[lepponnueckuil xapakTep U3MEHEHHS CBOMCTB aTOMOB JIEMEHTOB. PAJNYC, SJHEPTUS
VOHU3ALMN, SHEPTHUS CPOACTBA K JJIEKTPOHY, OTHOCUTEIBHAS AJIEKTPOOTPULATENb-
Hocth (0D0).

Omnpenensitoniasi pojib BHEIIHUX 3JIEKTPOHHBIX OO0OJOUYEK Al XUMHUYECKUX
CBOMCTB 3JIEMEHTOB. [leproguyecknii XxapakTep M3MEHEHHMsI CBOMCTB IPOCTBIX Be-
LIECTB, OKCUAO0B U BOJOPOIHBIX COCAUHEHUH JJIEMEHTOB.

Tunel XUMHYECKUX CBSI3eH U (PU3UKO-XUMUYECKHE CBOMCTBA COETMHEHU I
C KOBAJICHTHOW, HOHHOM M METAJUIMYECKON CBS3bI0. DKCIIEPUMEHTAJIbHbIE XapaKTe-
PUCTUKM CBS3€M. DHEPrus CBS3U, JJIMHA, HAIPABICHHOCTb. OKCIIEPUMEHTAJIBHAS
KpHUBas MOTEHIIMAIBLHOW SHEPTUU MOJEKYJbl BOAOPOAa (IBYXdIIEKTPOHHAS XHUMUYE-
ckas cBs3b 1o [aiitnepy — JIOHIOHY Ha pUMepe MOJIEKYJIbI BOIOPOJIA). JHEPTHs
CBSI3M KaK CyMMa 3JIeKTPOCTATHUECKOW U OOMEHHOM HEPTHH B3aUMOACHCTBHS HJICK-
TPOHOB H sAJIEP.



Omnwucanrie MOJIEKYJ MeToIoM BalieHTHBIX cBsizeld (MBC). IlepBuuHbIii
Y BTOPUYHBIH — JOHOPHO-aKLENTOPHbIN, — MEXaHU3M 00pa30BaHUs KOBAJIEHTHOU
cBsi3u. MakcuMalibHasi KOBaJICHTHOCTD AJIeMEHTa (HAaChIIaeMOCTh KOBAJIGHTHOW CBsI-
3u) u ee onpeneneane MBC. HampaBineHHOCTh CBsI3M Kak CIEACTBUE YCIOBHS Mak-
CHUMAaJIbHOTO NIepeKpbIBaHus opOuTaneit. Curma u nu-cBs3u
¥ X o0pa3oBaHUE NPHU NEPEKPbIBAaHUU S-, p- U O-opOuraneii. KpaTHOCTh cBs3eii B
METO/Ie BaJeHTHBIX opOuTaneil. [lonsapuzyemMocTs U MOISAPHOCTh KOBAJICHTHON CBS3H.
O¢ddexTuBHbIE 3apsaapl aTOMOB B MojieKyaax. IlonspHocTs Monekyi. ['ubpuauzanus
aTOMHBIX opOutazneil. YCcToiunBOCTh TMOPUINZUPOBAHHBIX COCTOSHUM Pa3IMYHBIX
atoMOB. [IpocTpaHCTBEHHOE pacCIIONIOKEHHE aTOMOB B MOJIEKyJaxX. XapaKTEpHbIC
CTPYKTYPBI TPEX-, UETBIPEX-, IISTU- U LIECTUATOMHBIX MOJIEKYI.

Omnucanre MOJEKYJT METOAOM MOJIEKYIsipHbIX opOutaneit (MMO). Casi3bl-
BalOIIUE, pa3phIXJIAIomue 1 HecBa3biBatomue MO, ux sHeprus u popma. DHEpreTH-
yeckue auarpammel MO. 3anonHenne MO 31eKTpoHaMu B MOJIEKYJaX, 00Opa30BaH-
HBIX aTOMaMH ¥ HOHaMH 3JeMeHTOB 1-ro u 2-ro nepuoaos [IC3. KpaTHocTh cBs3u B
MMO. Meton MOJEKYJISIPHBIX OpOUTajied Kak TeopeTHYecKas OCHOBAa MOJEKYJIsp-
HOM CIIEKTPOCKOIIHH.

MouekynsipHble B3aMMOJEHCTBUS M MX INPUPOAA. DHEPrUs MOJIEKYJISPHOIO
B3auMoiecTBUsA. OpUEHTAMOHHOE, UHAYKIIMOHHOE U JHCIEPCHOHHOE B3aUMOCH-
cTBue. BonoponHas CBA3b U €€ pasHOBUIHOCTHU. buosorudeckas posib BOAOPOIHOU
cBs13U. MOJIeKyIsIpHbIE KOMIUIEKCHI M UX POJIb B META0OJIMYECKUX MPOIIeccax.

Teopernueckne 0CHOBbBI METOJA0B MCCJIEI0OBAHUS CTPOEHUS XUMHYECKHUX
coeIUHEeHUuH

XUMHYECKOE CTPOSHHUE U IEKTPOHHBIE CIIEKTPHI MoromeHus Moseky (Y O.
Bunumast u onmxasisi UK-o6mactu). M3ydeHne cTpoeHus: paiikaaioB METOJIOM DJICK-
TPOHHOTO MapamMarauTHOro pesonanca (DI1P). M3yuenue pacnpeneiacHus IeKTPOH-
HOM IJIOTHOCTH B MOJIEKYJIaX C MOMOIIBIO SJIGPHOTO MarHUTHOTO pe3oHaHca (IMP);
MpEeJICTaBICHUE O XUMH4eCKoM capure AMP — curnana.

KoMmmiiekcHbIe coefMHEeHUSA

CoBpemeHHOE cojeprxkanue MoHITH KoMmIutekcHbie coeauaerus (KC). Ctpyk-
typa KC: neHTpanbHbIil aTOM, JTUraHbl, KOMILUIEKCHBIA UOH, BHYTPEHHSS U BHEILIHSS
cdepa, KOOpINHALMOHHOE YUCIIO [IEHTPATbHOIO aTOMa.

CrnocoOHOCTh aTOMOB PA3MYHBIX BJIEMEHTOB K KOMILIEKCOOOpPa30BaHUIO,
npupoja xumuyeckor cBsizu B KC. [loHsATHE O )KECTKHUX UM MATKUX LIEHTPAJbHBIX U
JIOHOPHBIX aToMax (KUCJIOTax W OCHOBaHUsX). OOpa3zoBanue u auccormanus KC B
pacTBopax, KOHCTaHThI 00pa30BaHUs U HECTOMKOCTH KOMILIEKCOB.

Knaccudpukanus u Homenknarypa KC. KoMmrmiekcHble KHUCIOThI, OCHOBaHUS,
cosid. [Iu-kommiekcsl. KapOoHwmisl MetamuioB. XenaTHele 1 Makpouukiandeckue KC.

buonornyeckas poss KC. MeramnodepmeHTsl, MOHATHE O CTPOCHUU UX aKTUB-
HBIX HEHTPOB. XUMHUYECKHE OCHOBHI TPUMEHEHHUS B (papMaliuil 1 MEJHUIIMHE.



Yactp 2
XUMUA DJIEMEHTOB

Pazoen 3
S-JJIeMEeHThI

Boxopon

O6mas xapakrepuctuka. OcodeHnoctu nosioxenus B [1CD, peakuuu
C KHCJIOPOAOM, raJIor€HaMU, METaJJIAMH, OKCUJIAMH.

Bona xak BaxkHeiIee coeTMHEHUE BOJIOPOa, €€ GU3UUECKUE U XUMUUECKUE
CBOMCTBA. AKBAKOMIIJIEKCHI U KPUCTAJUIOTUAPATHI. JMCTHIIIMpOBaHHASA
U aliporeHHas BOJia, UX MOJydYeHUe U npuMeHenue B papmaruu. [IpupoHbie BOJIbI,
MUHEPAJIbHBIE BOJIBL.

XapakTepucTUKa M PeakIMOHHAasl CIIOCOOHOCTh CBS3U BOJOPOJA C JAPYTUMU
paclpOCTPaHEHHBIMU 3JIEMEHTaMU: KUCJIOPOJOM, a30TOM, YIJIepoJoM, cepoit. Oco-
OCHHOCTH TTOBEJICHHS BOJAOPOJa B COCIMHEHHUSIX C CHIIbHO- U CJIA0OMOJSPHBIMU CBSI-
3simu. IOH BOJIOpO/1a, HOH OKCOHUS, UIOH aMMOHHUS.

S-IJIeMeHTbl — METAJLJIbI

OOwas xapakTepucTuka. Mizmenenue cBoicTB a1nemMeHToB || A rpynmnsl
B cpaBHeHuH ¢ |A. XapakTepucTHky KaTuoHOB M™ 1 M?*. Mot M* 1 M?* B BoaHBIX
pacTBopax, SHEpPIHs rupaTaluy HOHOB.

B3anmMopeiicTBrue MeTalioB ¢ KUCIOPOAOM, 00pa30BaHUE OKCHIOB, MEPOKCH-
IOB, TUIEPOKCHIOB (CYMEpOKCHIOB, HAIIEpOKCHIOB). B3ammopelicTBue ¢ BOAOM
TUX COEIMHEHUH. ['MAPOKCHIBI MIENOYHBIX M IIEIOYHO-3EMEIbHBIX METAJIOB, am-
(dotepHOCTh rUApOKCcHAa Oepwus. ['MapHabl MIETOYHBIX U IIEI0YHO-3EMEIbHBIX
METAJVIOB U UX BOCCTAHOBUTEJIbHBIE CBOKCTBA.

B3anMopeicTBHe MEN0YHbIX U MEN0YHO-3EMEIBHBIX METAIJIOB C BOJIOM
U kucioTamu. ColM MIETOYHBIX U HIEIOYHO-3€MENbHBIX METAJIOB: CyNb(aThl, Tano-
TeHUJIbI, KapOOHaThI, hocaThl.

HoHbl IENOYHBIX U MIETOYHO-3EMEIbHBIX METAJUIOB KaK KOMILJIEKCOOOpa3oBa-
tenu. MoHodOops! 1 UX pojb B MEMOPAHHOM NIEPEHOCE KAJIUs U HATPUS.
HMonbl MarHusi U KajblUs Kak KoMIUIeKcooOpa3zoBaTenu. Peakius ¢ KOMIUIEKCOHaMU
(Ha mpuMepe HATPHsI STHICHIUAMUHTETPAALIETATA).

buonoruueckas posnb S-371€MEHTOB B MUHEpaJIbHOM OajnaHce opranuima. [1o-
CTYIUICHHE B OPTaHU3M C BOJOM, )KECTKOCTh BOJIbI, €INHHUILIBI €€ U3MEPEHHUS, IIpeie-
JIbl, BIMSIHUE HA KUBbIE OPraHW3Mbl U MPOTEKAHUE PEAKIIMI B BOAHBIX PaCTBOPAX,
METO/BbI YCTPAHEHMS )KECTKOCTH. COeTMHEHUS KAJIBLIMSI B KOCTHOM TKaHU, CXOJCTBO
MOHOB KaJbIIUs ¥ CTPOHIHUS, m3oMop(hHoe 3amenienne (mpodaema ctponmwms 90).
TOKCUYHOCTb COEIMHEHUHN Oepriins. XMMUYECKHE OCHOBBI IPUMEHEHUS COEIUHE-
HUU JIWTUS, HATPUS, KaJusl, MarHus, Kajablys, Oapus B MeIULUHE U B apMalluH.



Paszoen 4
d-DJieMeHThI

Oomas xapakrepucrTuka d-3jementoB. Jiuementsl ||| B— VB rpymn

OOmiast xapaktepucTuka O-371€eMEeHTOB (IEPEeXOIHBIX AJIEMEHTOB). XapakTep-
HbIe OCOOCHHOCTH O-3JIECMEHTOB: NMEPEMEHHBIC CTCIICHU OKHUCIICHHS, 0Opa3oBaHHE
KOMILIEKCOB, OKpacka COeJIMHEHUH (IPUYMHBI € BO3HUKHOBEHHs). BropuyHas te-
PHOIUYHOCTD B ceMeiicTBax d-37eMeHTOB. JlaHTaHOHMTHOE CKATHE
¥ TIOBBITIICHHOE cX0CcTBO d-3memenToB V u VI nepuonos.

OnemenTtsl |l B rpymnmel. OOmmiasi XxapakTepucTHKa, CXOJACTBO M OTJIWYUE OT
anemeHToB rpynnsl |1 A. f-OnemenTs! kak ananoru d-amementos |l B rpynmesl, cxon-
CTBO W OTJIMYHKE Ha MpPUMEpe Eepus, XUMUYIECKHe OCHOBBI npumeHenus uepus (1V)
Cynb(haToOB B KOJIMYECTBEHHOM aHaJIM3E.

Onementsl VB u VB rpynn. O6mas xapaktepuctuka. XUMAYECKHE OCHOBBI
NPUMEHEHUs TUTAaHA, HUOOUS U TaHTaja B XUPYPruu, TUTaHA JUOKCUAA
¥ aMMOHUS MeTaBaHajaTa B papMaluu.

JJieMmeHThI rpynnsi VI B

OOmas XxapakTepUCTHKA TPYIIIIHI.

Xpom. O6miast xapakrepuctuka. [IpocToe BemecTBo U ero XuMu4ecKasi aKTHB-
HOCTb, CHIOCOOHOCTBH K KOMITJIEKCOOOPa30BaHUIO.

Xpom (I), kuciorHo-ocHOBHast (KO) u OKHCIHTEIHHO-BOCCTAHOBHTEIbHASL
(OB) xapaKkTepuCTUKH COCTMHECHHUH.

Xpom (lll), xucnorHo-ocHOBHas (KO) M OKHCIHTEIHHO-BOCCTAHOBHTEIbHAS
(OB) xapaKkTepUCTUKN COCAMHEHUH, CIIOCOOHOCTD K KOMITJIEKCOOOPa30BaHUIO.

Coenunenust xpoma (V1) — okcuz 1 TUXpoMOBasi KUCIOTA, XPOMATHI
u nauxpomatel, KO n OB xapakTepucThka, OKHCIUTEIbHBIE CBOMCTBA XPOMAaTOB U
JMXPOMATOB B 3aBHCUMOCTU OT pH cpenbl; OKUCIIEHUE OPTaHUYECKHX COCIUHEHHH
(criupToB). ITepokcocoenuuenus xpoma (VI).

O6mme 3akonomepHoctd KO u OB cBoiicTB coeauHeHui 0-3JIEMEHTOB MPU
nepexojie oT Hu3mux CO k BeiciuM CO Ha TpuMepe COeTMHEHUN XpoMma.

Monubaen u Boib(dpam, 001mas XapakTepUCTHKa, CIIOCOOHOCTh K 00pa3zoBa-
HUIO W30MOJH- ¥ TETEePOIOJIMKUCIOT, CpPaBHUTENBbHAS OKHCIUTEIHHO-BOCCTA-
HOBHTEJbHAS XaPaKTEPUCTUKA COSAMHEHUH MOJHMOJeHa U BOJb(paMa IO OTHOIIE-
HUIO K COCTMHCHUSIM XPOMa.

buonornyeckoe 3nauenune d-anementoB VIB rpymnmbel. XumMudeckne OCHOBBI
NPUMEHEHHs COCAMHEHHMH XpoMa, Moju0OaeHa u Boibdpama B (apmanuu (papma-
I[EBTHYECKOM aHAJIN3E).

DuieMenThI rpynnsl VIl B

OO1ast XapaKTepUCTHKA TPYTIIIHI.
Mapranen. OOmas xapakTepuCTHKA. XUMHUYECKasi aKTHBHOCTb MPOCTOTO Be-



nectBa. CrrocoOHOCTh K KOMILUIEKCOOOpa30BaHHIO (KapOOHMIT MapraHIa).

Maprasuer (1) u mapranuern (I11): KO u OB xapakrepucTika COeIUHEHUH, CIIO-
COOHOCTH K KOMILIEKCOOOPa30BaHUIO.

Mapranen (VI) okcua, KHUCIOTHO-OCHOBHBIE M OKHCIUTEIHLHO-BOCCTAHOBH-
TeJbHBIE CBOMCTBA, BiusiHUE pH Ha OB cBoiicTBa.

Coenunenust mapranna (VI): MaHranatel, uX 00pa3oBaHUE, TEPMHUECKas yC-
TOWYUBOCTH, TUCIPONIOPIIIOHUPOBAHUE B PACTBOPE U YCIOBUS CTAOMITH3AIIHH.

Coenunenust mapranna (VII) — okcua, maprasioBas KucjioTa, epMaHIraHa-
T, KO 1 OB cBo¥icTBa, MPOAYKTH BOCCTAHOBJICHHSI [IEPMAHTAHATOB IIPH Pa3TUIHBIX
3HaueHUsAX pH, OKHWCIeHHnEe OpraHUYEeCKUX COCTUHEHUH, TEPMUUYECKOE PA3IOKEHHE.
XUMHUYECKHe OCHOBBI MMPUMEHEHUS Kajusl IIepMaHraHaTa U ero pacTBopa KaK aHTH-
CENTHYECKOT0 CPEICTBA U B (hapMarleBTUIECKOM aHaJIH3E.

JuemenTsl rpynnsi Vil B

O6mas xapaktepuctuka rpymmnsl. [lenenue snemenToB VI B rpynmel Ha 3iie-
MEHTBI CEMENCTBA JKeje3a U TNIATHHOBBIC METaILIbI.

OO11ast xapaKTepUCTHUKA HIEMEHTOB CEMEICTBA XKele3a.

Kenezo. Xumudeckasi akTHBHOCTb ITPOCTOTO BEMIECTBA, CIIOCOOHOCTH
K KomIuiekcooOpasoBanuto. Coequnenus xenesa (1) u xxenesa (1) — KO u OB xa-
PaKTEPUCTHKA, CIIOCOOHOCTh K KOMILIEKCO00pa30BaHuio. KOMIIeKCHbIE COSTUHCHHMS
xene3a (1) u xenesa (lll) ¢ nuaHua ¥ THOLMAHAT HOHAMH. | €MOTTIOOMH U JKeJe30-
coaeprkaiue GepMeHThI, XUMUYECKast CYITHOCTh MX JTEHCTBUS.

Keneso (VI). Deppartsl, MogydeHHE U OKHCIUTEIbHBIC CBOWCTBA.

XUMHUYECKHEe OCHOBBI TPUMEHEHUS JKeJIe3a M JKeJIe30COAePIKaIINX MPernapaToB
B MenuiinHe U (hapmanuu (B TOM 4uciie B apMaIieBTHUCCKOM aHaJIM3e).

Ko0anbT 1 HUKEIh. XUMHUECKass aKTUBHOCTh MPOCTHIX BEIIECTB B CPABHEHHUHU
¢ xene3oM. Coequnenus kodansta (1) u (1), mukens (1), KO u OB xapakrepucTu-
Ka, CIIOCOOHOCTh K KOMILIeKcooOpa3oBanuto (peakius Yyraesa). Hukens u ko0anbt
KaK MUKPOIJIEMEHThl. XMUMUYCCKHUE OCHOBBI MPUMEHEHUS COCAMHEHUN KoOanbTa W
HUKeNIS B MeauiuHe u ¢dapmanuu. OO0Ias XxapakTepUCTHKa 3JIEMEHTOB CeMEHCTBa
TUTATUHBI.

JJieMeHThI rpynnsi | B

O6mmas xapakrepuctuka rpynmnsl. Ousnyeckue U XMMHUYECKHE CBOMCTBA MPO-
CTBIX BEIIECTB.

Coemunaenns memu (1) u (1), mx KO u OB xapakTepuctrka, CiocoOHOCTb
K KoMIutekcooOpa3oBanuto. Komiuiekcubie coenunenus meau (1) ¢ ammuakom, amu-
HOKHMCJIOTAMH, MHOTOAQTOMHBIMU cnupTaMu. KOMIUIEKCHBI XapakTep MeIbCojep-
*Kaux (EepMEeHTOB U XUMH3M UX JACHCTBUSA B MeTaboJnyeckux peakuusax. [Ipupona
OKPACKHU COCIMHEHUN Meau. XMMUYECKNE OCHOBBI IPUMEHEHUSI COEUHEHUN MEJIN B
MeJUIMHE U (hapMallii.

Coenunenust cepebpa, ux KO u OB xapakrepuctuku (0akTepuIuIHbIe CBOM-
cTBa WoHa cepedpa). CocOOHOCTh K KOMILIEKCOOOPa30BaHUID, KOMILIEKCHBIE CO-
eAMHEHUs cepedpa C TaJloTeHaMHu, aMMUAKOM, THOCYJIb(paTaMu. XUMHIECKHUE OCHO-



BbI IPUMEHEHUS COCAMHCHUN cepedpa B KavyecTBe JieYeOHBIX MpenapatoB B (apma-
I[EBTUYCCKOM aHAIIU3E.

3o50t10. Coenunenus 30101a (1) u 30710ta (I), ux KO u OB xapakrepucruka,
CIOCOOHOCTh K KOMILIEKCOOOPa30BaHHI0. XMMHUYSCKHE OCHOBBI IPUMEHECHHUSI B Me-
JUIMHE U apMaIiiy 30J10Ta U €ro COSAMHCHUM.

JJieMmeHTHhI rpynnsi || B

OO011ast XxapakTepucTUKa IPYIIIbI.

[Muuk. OOGmas xapakKTepuCcTUKa, XUMUIECKasi aKTUBHOCTh ITPOCTOTO BEIECTBA
KO u OB xapaktepucTHKa COCAMHEHUN IMHKA. KOMIUIEKCHbIE COCAMHEHUS IIMHKA.
KommiekcHast mpupoja IUHKOcoaepKamux (HEPMEHTOB U XUMHU3M WX JEHCTBHUS.
XUMHYECKUE OCHOBBI TPUMEHEHHUS B MEJIUIIMHE U B (papMali COETMHEHUM [IUHKA.
Kanmuii 1 ero coeTMHEeHHs B CPAaBHEHUY C aHAJIOTUIHBIMY COCTMHCHHUSIMU ITUHKA.

PryTh. OGmas xapakrepuctuka. OTIMUUATENbHBIE OT IMHKA U KaJMUs CBOMCT-
Ba. MOHMWKEHHAsI aKTUBHOCTH IIPOCTOTO BEIIECTBA, KOBAJEHTHOCTh 00pa3yeMbIX CBs-
3eil ¢ MSTKUMHM JIMTaHIaMH, 00pa30BaHUE CBS3U MEXKITY arToMaMu pTyTH. OKUCIIEHHUE pTy-
TH cepoit U azotHoU kucioror. Coemuaenus prytu (1) u pryru (I), nx KO u OB xapak-
TepucTHKa, crtocooHocTh pTyTH (1) M pryTH (I) K KOMITIEKCO0Opa30BaHHI0. XUMH3M TOK-
CHUYECKOIO JCUCTBUA COCIMHEHUNM KaJAMHA M PTYyTH. XUMHUYECKHUE OCHOBBI IIPUMEHEHUS
COEIMHEHHI PTYTH B MEJUIIMHE U (papMalnu.

Pazoen 5
P-DeMeHTbI

DaeMeHTHI rpynmsl |l A

OO0mast xapakTeprucTUKa TPYNIbl. DIEKTPOHHAS Ne(DUIIMTHOCTh U €€ BIUSHUC
Ha CBOMCTBA 3JIEMEHTOB U UX COCIUHEHUN. MI3MEHEHME YCTOMUYMBOCTU COCAUHEHUN
co creneHsMu okucienus +3u +1 B rpymnmne | A.

bop. O6mas xapakrepuctuka. [IpocTbie BelecTBa 1 XUMUYECKasi aKTUBHOCTb.
Bopubl. Coenuaenus ¢ BoiopoioM (0opaHbl), 0COOCHHOCTH CTEPEOXHUMHUH M IIPUPOIBI
cBs3U (TpeXLEHTPOBbIC CBsi3H). ['mapumodoparel. [amuabl 0opa, THUAPOINU3 U KOM-
iekcoobpazoBanue. bopHbIN aHTUApHUI W OOpHAs KUCIOTAa, PAaBHOBECHE B BOJTHOM
pactBope. bopatbl — MpOU3BOHBIE PA3IMUYHBIX MOHOMEPHBIX U MOJIUMEPHBIX OOp-
HBIX KUCIOT. TeTpabopar Hatpus. Dpupsl 00pHON KUCIOTHL. buonmornyeckas posb
O0opa. AHTHCENTUYECKHNE CBOMCTBA OOPHOI KUCIIOTHI U €€ COJICH.

Amomvuanii. O6mias xapakrtepuctuka. [IpocToe BEmecTBO U ero XMMHYECKas
aKTUBHOCTh. PasHOBUAHOCTH OKcuaa amomunus. [Ipumenenue B meauumue. AmdoTep-
HOCTh THUApPOKCHAA. AmroMuHATHl. MOH amoMUHUS Kak KOMILIEKCOOOpPa30BaTENb.
be3BoaHbie cou amoMUHUS U KpucTtamioruaparel. OcobeHHocTH cTpoeHusd. [ anu-
abl. 'mapun amomunus m ana"atel. KBacipl. @U3MKO-XUMHAYECKHE OCHOBBI ITPUME-
HEHUS aJTIOMUHUS B MEUIIMHE U (DapMalluH.



DyieMeHTHI |V A rpynnbl

OO1as XapaKTepUCTHKA TPYTIIIHI.

OO01mast xapakTepucTHKa yriepoaa. AJIOTpornuyeckiue MoaruGUKaIuu yriepo-
na. Tumel rTuOpuAN3aud aToMa yriepo/ia U CTPOSHUE YIIIEPOI0COACPKAIINX MOJIe-
KyJ. YTJIepoJ Kak OCHOBA BCEX OPTraHUYECKUX MOJIEKYJ. PU3NUYECKUE U XUMUYECKUE
CBOMCTBA MPOCTHIX BEMIECTB. AKTHBUPOBAHHBIN YTOJIb KaK aJCOPOCHT.

VYrinepoa B oTpUIIATENbHBIX CTENEHIX OKUCIeHUs. KapOuapl akTHBHBIX MeTaj-
JIOB ¥ COOTBETCTBYIOIINE UM yTIECBOAOPOIBI.

Yraepon (I). Okcun yriepoaa (Il), ero KO u OB xapakrepuctuka. Yriaepos
(Il) okcwmm kak JUTaHII, XUMUYECKHUE OCHOBBI €ro TOKCHYHOCTH. [{nanoBomopoaHas
KHUCJIOTa, TPOCThIE U KOMIUIEKCHBIE LIHAHUAbl. XUMHYECKUE OCHOBBI TOKCUYHOCTHU
IIUAHU]IOB.

Coemunenus yriepoaa (V). Oxcun yriepoaa (IV), crepeoxumus U mpupoja CBsi-
34, PaBHOBECHUSI B BOJIHOM PACTBOpPE. YTOJIbHAS KHUCIIOTA, KApOOHATHI U THAPOKApOOHa-
ThI, TUAPOJIU3 U TEPMOXUMUYECKOE PA3TIOKEHHE.

CoenuHeHus yriaepoja ¢ TajloreHaMu U cepoid. YeThIpeXXJIOPUCThIN yIiiepon,
yriepon (IV) ®ocren, ppeonsl, cepoyriaepon u ThokapOoHatsl. [{uanaTel U THOLKA-
HaTbl. DU3NYECKNE U XUMUYECKHUE CBOWCTBA, IPUMEHEHHE.

buonoruueckas posb yriaepoja. XUMHUECKHE OCHOBBI HUCIOJIb30BAHUS HEOP-
TaHWYECKUX COCTMHEHUH yriepoja B MeAUIMHEe U (hapMaiium.

Kpemunii. Ob6mas xapakrepuctrka. OCHOBHOE OTJIMYME OT YIJepoja: OTCyT-
cTBHE TECBs3U B coenuHeHusx. Cwmmnuapl. CoeTuHeHHsT ¢ BOJOPOAOM (CHUJIaHBbI),
OKHCIIEHUE U THAponn3. TerpadTopua U TeTpaxyiopu KpeMmuus, ruaponus. ['excad-
topocunukaTel. Kucnopomusie coenunenus. Okcun kpemuus (IV). Cunmukarens.
KpemuueBas kucinora. Cunukarsl. PactBopumocts U ruapoaus. Ilpupoaseie cumm-
KaThl U aJTIOMOCHJIMKATHI, IeonuThl. Kpemuuitoprannueckue coearHeHusi. CUIMKO-
HBI ¥ CJIOKCaHbI. Micriob30BaHNEe B METUIIUHE COSMHEHNN KPEMHHUSI.

DOneMeHThl noArpynnbl repmanusg. OOmias XapakTepucTuKa. Y CTOMYHMBOCTD
BOJIOPOJIHBIX coequHeHuit. CoenuHenus ¢ ranorenamu tumna Ol ', u OI'y, moBeaeHue B
BOJHBIX pactBopax. Oxcuabl. Oxcuna cBunna (V) kak CHIBHBIA OKUCIUTENb. AM-
(GOTEpHOCTH TUAPOKCUIOB. PacTBOpUMBIE ¥ HEPACTBOPUMBIC COJIM OJIOBA M CBUHIIA.
OB peakuuu B pacTBOpax. XMMHU3M TOKCHUECKOTO JEUCTBHUS COCIUMHEHUN CBUHIIA.
[TpumeHeHHEe B MeAWIMHE CBHHeINcoaepxammx mpenapatoB (ceuaia (1) amnerar,
ceunna (II) oxcum). Xumudeckue OCHOBBI MCIOJB30BAHHS COCIUHEHHH OJIOBA H
CBUHIIQ
B aHaju3e (papmmpenaparos.

DJieMeHThI rpynnbi VA

OOmast XxapakTepuCTHKa Tpymmbl. A30T, ocdop, MBIIBIK B OpraHu3Me, Ux
Ouosoruyeckas poib.

Azor. Obmas xapakTepuctuka. MHOrooOpa3ue COeIMHEHUN C pa3INYHbIMHU
CTETIeHSIMU OKHUCIIEHUs a3oTa. [IpuunHa Majaol XMMHUYECKOH aKTUBHOCTH a30Ta. Mo-



JeKyJia a30Ta KaK JIMTaH.

Coenunenust ¢ otpunatenbHbiMu creneHsiMu okucieHust (CO). Hutpunsr (ko-
BaJICHTHBIC U MOHHBIC). AMMuak, KO u OB xapakTepucTrka, peakiui 3aMemeHHs.
Amunbl. AMmuakatsl. CBOMCTBA aMUHOKUCTOT KaK MPOU3BOJIHBIX
amMmmuaka. IoH aMMOHUA U €ro COJIM, KUCIOTHBIE CBOMCTBA, TEPMHUUYECKOE PA3IIOKE-
Hue. I'uapasun u rugpokcunamud. KO u OB xapakrepuctuka. A30TOBOJOPOHAS
KHCTIOTA U a3U]Ibl.

CoenuHeHus a3oTa C MOJOXKUTEIbHBIMU CTENEHSIMU OKUCIeHUS. OKCHUIBL.
Crepeoxumus u nipupoaa cBs3u. Croco6sl nomyuenusi. KO u OB cBoiictBa. A3oTu-
cras kuciora u HUTpUTHL. KO u OB cBoiicTBa. A30oTHas kuciotra U HUTparsl. KO u
OB xapakrepuctuka. «llapckas Bogka».

®docdop. Obmas xapakrepucTuka. Aymorponudyeckue moaudukamnuu docdo-
pa, UX XUMHUYECKasi aKTUBHOCTb.

®dochupl. Dochun. CpaBHEHHE C COOTBETCTBYIOIIMMU COEIMHEHUSMU a30Ta.

Coenunenust ¢pocdopa ¢ MONTOKUTEIbHBIMU CTEICHSIMHU OKUCICHHS. ['anumpl,
ux ruaponus. OKcuabl, IpUpoJa CBSI3U B HUX, B3aumojerctere ¢ Bogoit. docdop-
HoBaTHCTass U docdopucTas KUCIOTHI, cTpoeHue mojekys, OB cBoiictBa. ducdoc-
dopuas (mupodochopras) kuciaora. M3zononu- u rereponondochopHbIe KUCIOTHI.
MeTtadocdopHbie KUCIOTHI, CpaBHEHHE C a30THOW kucioTou. [IpousBoansie ¢oc-
(GOpHOI KUCIIOTHI B )KMUBBIX OPraHU3Max.

DneMeHTHI MOArPYNIbl MblIbsiKa. O0IIas XxapaKTepruCTUKA.

Bonopoanbie coeuHeHns MbIIIbAKA, CYpPbMbI M BACMYTa B CPABHEHUU
¢ ammuakoM 1 (pochunom. OmnpezeneHne MpIIbsIKa 10 MeToay Mapiia.

CoenuHeHus MBIIIbSKA, CYpbMbl U BUCMYTa C IMOJOKUTEIbHBIMU CTENEHSIMU
okucneHus. ['anunbl 1 U3MEHEHHE UX CBOMCTB B TpyIie (a30T — BHCMYT). OKCHIBI
u ruapokcuast D () u 3 (V), u KO u OB xapakTepucTUKH. APCEHUTHI U apCEHATHI,
ux KO u OB coiictBa. Cosin katnonoB cypbMbl (I11) u Bucmyta (11l), ux rugponms.
CypbMsiHas KucaoTa u ee conu. BucmyraTtel. HeycToHYMBOCTS COeAMHEHUN BUCMYTa
(V).

[ToHsiTHE O XUMUYECKHX OCHOBaX, MPUMEHEHHUE B MEIULIMHE U B (dapMaluu
ammuaka, okcuna azora (1) (3akucu a3zora), HUTpUTA U HUTpPATa HATPHS, OKCHIIOB U
COJIeH MBIIIbSKA, CYpPbMbI M BUCMYyTa. XUMUYECKHE OCHOBBI MCIIOJIb30BaHUSI COEIU-
HEHUH p-3reMeHToB VA rpynisl B papMalieBTUYECKOM aHAU3E.

DyieMeHTHI VI A rpynnbl

OO1ast XapaKTepUCTHKA TPYTIIIHI.

Kucnopon. O6mas xapakrepuctuka. Poib kucinopoia kak 0qHOTO U3 Hanbo-
Jiee PacIpoOCTPAHEHHBIX 3JIEMEHTOB M COCTABHOM YacTH OOJBITMHCTBA
HEOpraHM4YecKux coenquHeHnid. OCOOCHHOCTHU 3JIEKTPOHHOW CTPYKTYPBI MOJICKYJIBI
KUCIOpoaa. XUMHUYECKasi akTUBHOCTh Kuciopoaa. Mosekyina O, B KauecTBe JTUraHaa
B okcureMoriooune. O30H, CTEPEOXUMHUSI U TIPUPO/Ia CBsI3eH. XUMUYecKast aKTHB-
HOCTh B CPAaBHEHHH C KUCIOPOAOM (peakiusi ¢ pacTtBopaMu noauaoB). Kimaccuduxka-
ISl KUCJIOPOJIHBIX COCIMHEHNH 1 UX o0IIne cBoiicTBa (B TOM YncIiie OWHApHBIE CO-



CIMHCHHUS . CYNIEPOKCHIBI (THUIIEPOKCHIBI, HAATICPOKCHIBI, IEPOKCHIBI, OKCHIBI, 030-
Hubel). Bomopoaa mepokcua (H,O,), ero KO 1 OB xapakTepucTrka, IPUMEHEHHUE B
meaunuae. CoequHeHus Kuciaopoaa ¢ ¢ropom. buonoruueckas ponb KUCIOpoaa.
XUMHUYECKUE OCHOBBI MPUMEHEHHUSI IMKUCIOPOa U 030HA, & TAKXKE COSUHEHUN KU-
CJIOpOJa B MEIULIUHE U (apMallHH.

Cepa. O0u1as xapakrepuctika. CriocoOHOCTh K 00pa30BaHHIO TOMOILIETIEH.

CoenuHeHus cepbl B OTPULIATEIBHBIX CTENEHSIX OKHUCIeHUsa. Bomopona cyiib-
¢un (ceposomopon), KO u OB cpoiictBa. Cyabbuasl METAUIOB M HEMETAILJIOB, MX
pacTBopuMOCTb B Boje u ruaponus. [lomucynspuast, KO nu OB xapakrepucruka, yc-
TOWYUBOCTb.

Coenunaenus cepol (IV) — okcun, XJIopu, OKCOTUXIOPUT (XJIOPUCTBIA THO-
HWI), CEpHUCTAsT KUCIOTa, cysbduThl U ruapocyibdutel. Mx KO u OB cBoiicTBa.
BoccranoBnenue cynb(OUTOB 10 TUTHOHUCTON KUCIOTHI U JUTHOHUTOB. B3aumoneii-
CTBHUE CYJIb(PUTOB C CEPO ¢ 00pazoBaHueM THOCYIb(}aToB. CBoICTBA THOCYIH(DATOB:
peakius ¢ KUCIOTaMH, OKUCITUTEISIMU, KATHOHAMH — KOMILJIEKCOOOpa30BaTEISIMHU.
[TonutroOHATHI, 0COOEHHOCTH UX CTPOCHUS U CBOMCTBA.

Coenunenust cepol (VI) — oxcun, rekcadTopua, AMOKCUANXIOPHI, (Cymbdy-
PWIXJIOPHU]), CepHAsl KKCIOTa U ee MPou3BoHbIe — cyibdarel, OB cBoiicTBa. Oe-
yMm. Jlucepnas (mupocepHast) Kuciota. [IepokCHMOHO- U MePOKCHIUCEPHAsT KUCIIOTA
u cosid. OKHCIIUTENBHBIE CBOMCTBA NEPOKCOCYIH(ATOB.

buonorudeckas posb cepbl (CyIb(THIPWIBHBIE TPYNIBI U AUCYIbOUITHBIC
MOCTHUKH B Oenkax). XUMHUYECKHE OCHOBBI IPUMEHEHUS CEPhI U €€ COCTUHEHUI
B MeAMIMHE U (hapmaiuu, papMalieBTUYECKOM aHAU3E.

Cenen u temuryp. O6mas xapakrepuctuka. KO u OB cBoiicTBa BOJOPOIHBIX
coequHeHUN U ux cojiell. Oxcuasl ¥ kuciotsl, ux OB u KO cBoiicTBa
(B cpaBHEHHUU C MMOJOOHBIMHU COCTUHEHUSIMH cepbl). bronornyeckas posib ceneHa.

daementsl rpynnsi VIl A (rajgorensr)

O6mas xapaktepuctuka rpynmnbel. OcoOble cBoiicTBa ¢Topa Kak HaubOojee
AIIEKTPOOTPULATENBHOrO 37eMeHTa. lIpocTeie BemiecTBa, MX XMMHYECKas AaKTHB-
HOCTb.

Coenunenusa ranoreHoB ¢ Bogopoaom. PactBopumocts B Bome. KO u OB
cBoiicTBa. VloHHBIE M KOBAJICHTHBIE TAJIOTEHU/IbI, UX OTHOIIEHHE K ACHCTBHUIO BOJBI,
okucnuTeneil u BocctanoBureneil. CnocoOHOCTh PTOPUA-UOHA KAK KECTKOTO OCHO-
BaHMs (TUraHzaa) 3aMemmaTh Kuciopon (Hampumep, B COeAMHEHHIX KpeMHus). ['ano-
TeHHJI — HMOHBI KaK JIMTaH/Ibl B KOMIUIEKCHBIX COCMHECHUSIX.

["ayoreHsl B MOJOKUTENBHBIX CTENEHAX OKHUcIeHus. COeMHEHUs ¢ KHCIOpO-
JIOM U IpYyT C Apyrom. BzanmonencTsrue raloreHoB ¢ BOJAOW U BOJHBIMH pPacTBOpaMH
menoueid. KuciaopoiHble KUCIOTHI XJIOPA U UX COJIM, CTEPEOXUMMUS
Y MIPUPOJIa CBSI3H, YCTOMYHMBOCTh B CBOOOJHOM COCTOSIHUM M B PacTBOpPAX, U3MEHE-
Hue KO n OB cBOICTB B 3aBUCUMOCTH OT CTEIIEHU OKUCJIEHMs rajoreHa. XJopHas
U3BECTh, XJIOpaThl, OPOMAaThl U MOJATHl U UX CBOMCTBa. buonorudeckas poas dropa,
XJiopa, Opoma u noja.



[TonsiTie 0 XuMHU3Me OAKTEPHULIMIHOTO AEUCTBUS Xyopa U noaa. [Ipumenenue
B MEIUIMHE, CAHUTApUU U (papMaluy XJIOPHOW M3BECTH, XJIOPHOU BOJIbI, Mpenapa-
TOB aKTUBHOT'O XJIOpa, M0J1a, & TAK)KE COJISTHOW KUCIIOTHI, PTOPHUIOB, XJIOPUIOB, OpO-
MUJI0B U MOJIA]IOB.

daemenTtsl rpynmnsl VIl A (6;1aropoanbie ra3ni)

OO61mmas xapakTepucTuka. OuU3nyeckre U XMMUYECKHe CBOMCTBA OJIaropoaHbIX
ra3zoB. CoequHeHus: 0IaropoHbIX razoB. [Ipumenenue 01aropogHbIX ra3oB B MEIU-
LIUHE.



PABOYAS TIPOI'PAMMA KYPCA
OBIIE1 U HEOPTAHUYECKOHN XUMHU

Kypc cocTout u3 aByx yacrteil:

|. OGmas xumusa — | cemectp;

ll. Heopranuueckast xumus — |l cemectp.

3agadeil Kypca ABISETCA M3yYE€HUE OCHOB COBPEMEHHOM XMMHUYECKOW HAYyKHU:
KBAaHTOBO-ME€XAHUYECKUX MPEJCTABICHUIN O CTPOCHUU aTOMOB, MOJIEKYJ U XUMHUYE-
CKOM CBSI3U; CTPOEHUH BEIIECTBA U 3aBUCUMOCTH MEXIY CTPOCHUEM U XUMHUYECKUMU
CBOMCTBAMH BEILECTBA; NMEPUOIUIECKOro 3aKoHa sneMeHToB . . Menaeneena; oc-
HOBHBIX 3aKOHOMEPHOCTEN MPOTEKAHUS XMMHYECKUX PEAKLIHNI; COBPEMEHHOW KJIac-
cuuKkauyu U HOMEHKJIATypbl HEOPTAaHUYECKUX COCIUHEHUM; CBOMCTB BAXKHEHIITUX
3JIEMEHTOB U UX COCAUHCHUU.

OcHOBHas 11€JIb Kypca — HAy4MTh CTYJICHTOB NMPUMEHATh TCOPETUUECKHE 3HA-
HUS K PEHICHUIO PACUETHBIX U MPAKTUYECKUX 3a/1a4, UCIOJIb30BaTh MEPUOANYECKYIO
cucremy 1. . MenneneeBa i XapaKTEpUCTUKU CBOMCTB AJIEMEHTOB
Y UX COCIMHEHUH, TPOTHO3UPOBATH CBOMCTBA COCIMHEHUN HA OCHOBE UX CTPOCHMS,
M0JIb30BAaThCs YYEOHOW M CHPABOYHOM JIUTEPATYpPOH, MPOBOJUTH XUMHYECKHE JKC-
MIEPUMEHTBHI.

B nporpamme 0osbIlioe BHUMaHHE YIEJIEHO OOIIUM XapaKTEepPUCTUKaM CBOMCTB
AJIEMEHTOB M UX COCIUHEHHUM B IPyNIIaX, U3MEHECHUIO KUCIOTHO-OCHOBHBIX M OKHC-
JINTEIbHO-BOCCTAHOBUTEIILHBIX CBOMCTB B 3aBUCHUMOCTH OT CTENECHHM OKHCJICHUS U
TIOJIOKEHUS dJIeMeHTa B nepuoanyeckon cucreme JI. . Menneneera, a Takxke Ouo-
JIOTUYECKON POJIM 3JIEMEHTOB B JKMBBIX OPraHU3Max U MPUMEHECHUIO HEOpraHuye-
CKHMX COEIMHEHUN B MEIUIIMHE U (papmariuu.

Bonbiioe BHUMaHUE YACISIETCS N3YUCHHIO TIEPBOM YacTh Kypca (o0Ias XuMus),
TaK Kak JaHHAs AWCITUIUIMHA SIBISIETCS 0a30BOM 1T OCBOCHMSI HEOPTAHHYECKOM,
aHAJTUTUYECKOM, OpraHUuYeCcKOM, OMOJIOTHYECKOM, (papMalleBTUYECKOM
U IPYTUX XUMHUYECKUX TUCIHMIUINH, KOTOPbIe HEOOXOAUMBI JUIsl YCIIEITHOMW JesATeIb-
HOCTH CIICIIMAJIMCTa B KAYECTBE MTPOBU30PA.



®OPMBI 3AHATUN U OTYETHOCTH IO KYPCY. CAMOCTOSTEJIBHAS

PABOTA IIO ITOAI'OTOBKE KOHTPOJIBHBIX PABOT

Ne kon- Cpox

TPOJILHOI caauu Conep:xxaHue KOHTPOJbHOH padoThI

padoThl | HA MPOBEPKY

1 HosiO6pss |OcHOBHBIE 3aKOHBI XUMHUHU. Kiacchl HEOPraHMYECKHUX CO-
enuHeHui. Kuneruka. Xumudeckoe paBHOBECHE. DHEpre-
THKA XMMHYECKUX peakiuii u ux HampasieHue. CTpoeHue
aToMa U nepuoauyeckas cucrema siemeHToB /. Y. Menne-
neeBa. XMMHUYECKasl CBI3b. YUEHUE O pacTBOpax. XuMHUE-
CKHME peaklMM W PaBHOBECHE B PACTBOPAX DJIEKTPOJIMUTOB.
KomruiekcHbie coeauHeHUs

10 ¢eBpans |Peakuuu ¢ nepeHOCOM 3JIEKTPOHOB. XUMHUSI 3JIEMEHTOB. Bo-
J0pO/I, TEpOKCU BoAopoa, p-3iemeHTsl Vi, VI,

V rpynn, d-snementst VI rpynmsr (Mapranerr), d-3meMeHTbI
VI rpynmsr (xpom)

15 anpens |p-DOnements! |V rpynmnel. bop. AnmoMunuii. S-25emMeHTHI |,

Il rpymm. d-Dnementst |, Il rpynm. CemelicTBo xene3a. O6-
1as XapakTepUCTUKA IIATUHOBBIX METAJIOB

HUTorosast 0oT4eTHOCTH

3aueT no KaXkJa0i KOHTPOJIBHOM padoTe.

Ilinan Jgexkuuii, Ja00PaTOPHO-NIPAKTHYECKUX 3AHATHI U CAMOCTOATEIb-
HOIl padoThI CTY/IEHTOB

Jlexuum — 174ac. (Ox3amen 2 cemectp).
JlaGopaTopHbI€ 3aHATHS — 16 yac.

KonTpomnbubie paboTs —3

CamocTtositensHas pabota  — 111vac.

OK3aMeH —1

Bcero vacos — 144yac.

JEKIIAN

HaumenoBanue BOIIPOCOB, U3YYA€MbIX HA JICKIIUU

DneKTpOHHBIE 000JIOYKM aTOMOB M mepuoandeckuii 3akoH JI. . Menpaenee-
Ba. [Ipupona xumuueckoii cBsizu. Ctpoenue moiiekya. CTpoeHre BEIIECTB B
KOHJICHCUPOBAHHOM COCTOSTHUH

PaBHOBecue B pacTBOpax AJIEKTPOJIUTOB

OKHCIIUTETLHO—BOCCTAHOBUTEIBHBIC PEAKITHH

p-OnemenTtsl VIl u VI rpynn nepuoandeckoit CUCTEMBI

p-Onementsl V u IV rpynn




VI |KoMIUIeKCHBIE COETUHEHMS
VIl | Xumus d-3nemeHToB

JIABOPATOPHBIE PABOTbI
Ne Tembl Tema 3ansATHH
1, 2 |BBenenue. Texnuka Oe3zomacHoctu. PacTBopsl. PaBHOBecue B pacTBopax

AIIEKTPOJIUTOB
OKHUCANTENEHO—BOCCTAHOBUTENIBHBIE MTPOLIECCHI
KomMmrekcHbie coeiuHeHns

p-OnemenTtsl VIl rpynms

p-DOnemenTsl VI rpynms

p-OnemeHTsl V rpymnbl

d-OnemenTts! VIl u VI rpynn

0ONO 01 AW

IMPOI'PAMMA. COJAEPKAHUE JUCHUIIJIMH

Brenenue.

[Ipeamer u 3a1a4u XUMHH.

Kparknii niCTOprYeCKn OYEPK Pa3BUTHS XUMUYECKON HAYKH.

CBs13b XMMUHU ¢ OUOJIOTHEH, METUIIMHON U hapMaIiuei.

OCHOBHBIE 3aKOHBI CTEXMOMETPHH. 3aKOH COXPAHEHHUS MACCBI-DHEPTHH, IO-
CTOSIHCTBA COCTaBa, KPATHBIX OTHOILIEHM, SJKBUBAJICHTOB.

OOnacTh MPUMEHEHHUs ITUX 3aKOHOB. 3aKOH ABOrajapo. 3aKOH OOBEMHBIX OT-
HOLICHUH.

XUMUYECKUN HKBUBAJIECHT. DAaKTOP SKBUBAJIECHTHOCTH. Bprumcienue mossp-
HBIX MAacC HKBHUBAJIECHTOB BEIIECTB B OOMEHHBIX WU OKHUCIUTEIbHO-BOCCTAHOBH-
TEJIbHBIX PEAKLMAX.

YacTs |
OBILIAA XUMUSI

OcHoBHBIE TEOPpUU XUMHUYCCKHUX IMMPOIIECCOB

DHepreTrka U HallpaBJIEHUE XUMUUYECKUX PEAKIUH.

DK30- U 3HAOTEpMHUYECKHE Mporecchl. TermnoBbie 3G (heKThl peakiuii, mpore-
KaIOIIMX NPU MOCTOSIHHOM JIaBJICHUHU U Temrieparype. TepMOXUMUYECKUE ypaBHEHUS.
Tepmoannamuueckie (QyHKIUU COCTOSIHUA. BHYTpeHHS 3HEPrusl U SHTAIBINS. 3aKOH
I'ecca u cneactBus u3 Hero. CTaHgapTHAs SHTAIBIMS 00pa3oBaHus BellecTB. TepMoxu-
muueckue pacuersl. [loHaTue o0 3HTpoNMU Kak Mepe HEYMOpSA0YEHHOCTH CHCTEMBI.
Oneprus ['n60ca kak KpuTepuil caMOIIPOU3BOJIBHOIO POTEKAHNS XUMUYECKUX TpoLiec-
COB M TEPMOJMHAMHUYECKON YCTOMUYNBOCTH CHCTEMBI.

XUMHYECKOE paBHOBECHE.



OOpaTtumbie ¥ HeOOpaTUMBbIE XUMHUUECKHE PEeaKlni. XUMUYECKOE PaBHOBECHE.
KoHcranTa paBHOBecHs. DaKkTOpBI, ONPEACISIONINE MOJ0KECHUE PAaBHOBECUS B XU-
Muueckux peakuusax. [ Ipunnun Jle [larense.

XrUMHUYECKash KHHETHKA.

[ToHsiTHE O CKOPOCTH XMMHUYECKHUX PEAKLMI B TOMO- U F€TEPOrE€HHBIX CUCTE-
Max. CpenHss 1 MTHOBEHHAs! CKOPOCTU peakuuil. PakTopsl, ONpeaeisOmne CKOpo-
CTH XMMHMYECKUX pEeaKUuil. 3aBUCUMOCTb CKOPOCTH PEAKIIMH OT KOHLUEHTPALMH pearu-
PYIOLIMX BelecTB (3aKOH JecTByronMX Macc). KoHcTaHTa CKOpOCTH peakuuu. 3aBH-
CUMOCTb CKOPOCTH PE€aKLUU OT TEMIEPATYpbl. DHEPIUsl aKTUBALMU. Y paBHEHHE Ap-
pennyca. [IonaTre o MexaHu3max peakiuui. MoJaeKysipHOCTb
Y TIOPSAJIOK PEAKIINH.

Karamutrnyeckue npoueccel B roMO- UM IeTEpOreHHbIX cucTtemax. Ilonsatue o
(dbepMEeHTAaTUBHOM KaTaJin3e B OMOJIOTHYECKUX CHCTEMaX.

PactBOpBHI.

OCHOBHBIE ONpENEIEHUS: PacTBOP, PACTBOPUTEIL, PACTBOPEHHOE BEILECTBO.
CrnocoObl BeIpaKeHHSI KOHIIGHTPAI[MH BEIIECTBAa B pacTBope (MaccoBasi 10JIsl, MOJIb-
Has J0Jisl, Macc-O0ObeMHAasl KOHIICHTpalus, MOJIIpHAas KOHUEHTpAalus, MOJSIpHas
KOHIICHTpAIs dKBHBaJeHTa). M3MeHenune sHeprun ['mbO6ca mpu oOpa3oBaHuU pac-
TBOPOB.

PactBopuMoCTh. PacTBOpHMOCTE Ta30B B XKUAKOCTAX U €€ 3aBUCHUMOCTH OT
napuuanbHOTO AaBieHus (3akoH ['enpu — JlanbToHa) U TeMIieparypbl. 3aBHCHMOCTD
pPacTBOPUMOCTH ra3a OT KOHIICHTPALMU PACTBOPEHHBIX B BOJE JIEKTPOIUTOB (3aKOH
CeueHoBa). BimsiHue pacTBOpHMMOCTH Ta30B B TKAaHEBBIX JKHIKOCTSIX M KPOBU Ha
IIPOLIECCHI KUZHEIEATEIBHOCTH.

CBoiicTBa pa30aBiIEHHBIX PACTBOPOB HE3JIEKTPOJMTOB. J[aBlieHHE HaCBIILIEH-
HOTO napa Haj pactBopoM. 3akoH Payns. /[uarpamma cocrosinus Boasl. Temmepary-
pBl KUTIEHUSI U KPUCTAJUTM3AIUU pacTBOpoB. Kpuo- u 30yn1noCKONMYECKHe METOIbI
OIpeleseHNss MOJIIPHBIX Macc BeUIeCTB B pacTBopax. Ocmoc. OcmoTHYeCcKOe aBie-
Hue. 3akoH Bant-I'odda. ['uno-, runep- u uzoronnueckue pactBopsl. Ponb ocmoca B
OMOJIOrMYECKHUX IpoLeccax.

PaBHOBecCHS B pacTBOpax 3J1EKTPOIUTOB.

OTKJIOHEHHsI CBOWCTB PacTBOPOB 3JIEKTPOJIMTOB OT 3aKOHOB Paymsa u Banrt-
Todda. N3oTonnuecknii kKorhPUIMEHT.

Teopust ANEKTPOIUTUYECKON AUCCOLMALMU. BinssHMEe NpUpOIBl paCTBOPEHHO-
ro BEIIECTBA M PACTBOPUTENST HA MOHM3ALMIO. /[MdIeKTprudeckass NpoOHULIAeMOCTh U
MOHM3UpYIoLIas crnocoOHOCTh pacTBopuTesd. ConbBaranus MOHOB. CTEEHb MOHM-
3aumu. [IpumeHeHne 3akoHa IEHCTBYIOIINX MAcC K pacTBOpaM 3JI€KTPOIUTOB. Cuilb-
Hble U ciabble eKTposnThl. KoHcTaHTa noHu3auuu. 3akoH pa3dasiieHus OcCTBaib-
na. CTyneH4yaThlil XapakTep MOHHU3aUUU CJIA0BbIX 3JIEKTPOIUTOB. CMeEllleHHe paBHO-
BECHS B PACTBOpax CIa0bIX IEKTPOIMUTOB.

OCHOBHBIE TOJIOKEHUS TEOPUU CHIIBHBIX 3JEKTPOJUTOB. AKTUBHOCTH HOHOB.
Koadp¢punnent akruBaocTtH. [loHsiTHE 00 MOHHOH cuJle pacTBOpa.

HNonnsanus Boawl. oHHOE mpownsBeneHue BoAbl. BoaopoaHbIM IOKa3arTeib
(pH). KucnoTHO-0CHOBHBIE HHIMKATOPHI.



Peakiust oOMeHa B BOJHBIX pacTBOpax 3JMeKTpoiauToB. CMelieHne paBHOBECU I
B PaCTBOPAX IEKTPOJIUTOB. IOHHBIE ypaBHEHUS.

Teopuss kucinor u ocHoBaHuil. Teopuss Appennyca. KucioTHo-oCHOBHbIE
cBoiicTBa coeauHeHuid tuna 3—H u 3—0O—H u ux 3aBUCUMOCTbH OT NPUPOJIBI dJie-
MEHTa U CTENEHH €ro OKUCIeHHUS. AM(OTEpHBIE 3MEKTPOIUTHI. [ 'UAPOIN3 KaK KH-
CJIOTHO-OCHOBHOE PaBHOBECHE B PACTBOpax cojied. PasznuuHble ciydau rugposusa.
CreneHpb U KOHCTaHTa ruapoiusa. Peakuus cpeasl B pacTBOpax KHUCIbIX coieil. He-
00paTUMBbIN THAPOIIN3.

[IpoTonutuyeckast Teopusi KUciIoT U ocHoBaHuil bpencrena — Jloypu. Co-
IPSDKEHHBIE NIapbl KUCI0Ta — OocHOBaHue. KoHCTaHTa aBTONPOTONM3a pacTBOPUTE-
1s1. {uddepennupyroime 1 HUBETUPYIOLIUE PACTBOPUTEIH.

ONeKTpOHHAas Teopus KUCIOT U ocHOBaHMM JIptonca. [IpencraBnenus
0 MATKHMX M )KECTKHUX KMCJIOTAX U OCHOBAHUSX.

['eTeporenHbie paBHOBecHs, mpousBeneHue pactBopuMoctu (Ksp) u pactBo-
PUMOCTb.

VYcnoBus OCaXkI€HHS U paCTBOPEHUS MAJIOPACTBOPUMBIX 3JIEKTPOJIMTOB.

CTpoenne BemiecTBa
KBaHTOBO-MexaHHYecKasi MO/I1eJIb CTPOEHUsI ATOMA.

OCHOBHBIE 3Tallbl Pa3BUTHUA NPEICTABICHUA O CTPOCHHHM aTOMOB. CHEKTpBI
aTOMOB KaK MCTOYHUK HH(popManuu 00 ux crpoeHnu. KBaHTOBBIN XapakTep MOTriio-
LICHUS U U3Iy4deHus 3Hepruu. OCHOBHBIE IOCTYJIAThl KBAHTOBOM MEXaHUKHU. YPaB-
HeHue ne-bpoinsa. Ypasuenne Ulpenunrepa. Bomnosas ¢ynkuus. [IpuHnun ueorm-
penenennoctu [ elizendepra.

KBaHTOBO-MeXaHn4eCKass MOJENb aToMa Boaopoaa. KBaHToBele uncia.

MHoroasnexkTpoHHble aTOMbl. OCHOBHBIE IPUHIIUIIBI 3aII0JIHEHUS 3JIEKTPOHHBIX
000JI04eK B MHOTO3JIEKTPOHHBIX aTOMax: MPUHIUI HAaUMEHBIIEeH YHEPTUH, IPUHIIUII
[Taynu, npaBuno XyHza. DJIEKTPOHHBIE U AIEKTPOHHO-rpaduueckue GopMyJsibl aTo-
MOB.

ITepuoanueckuii 3akoH [. 1. MenneneeBa. [lepuoanyueckuii 3aKOH U CTPOCHUE
AIIEKTPOHHBIX 000JI0UEK aTOMOB.

CTpyKTypa NepHOIMYECKON CUCTEMBI JIEMEHTOB. TIEPUObI, TPYIEL. S-,p-, d-, f-
aneMeHThl. [lepuonnyeckuii XxapakTep U3MEHEHHs CBOWCTB aTOMOB 3JIEMEHTOB B Ia3o0-
00pa3HOM COCTOSIHUM: PaJNyC, SHEPTHUs HOHU3ALUHY, SHEPT U CPOJCTBA
K JIEKTPOHY, OTHOCUTENBHAs AekTpoorpunarenbHocTh (020). Tlepuonnyecknii xa-
paKTep U3MEHEHNSI XMMUYECKUX CBOWCTB IPOCTHIX BEILECTB U COCAVMHEHUN.

XuMUYeCKas CBsI3b U CTPOCHUE BEILECTB.

OCHOBHBIE 3Tanbl Pa3BUTHSA NPEACTABICHUN O NMPUPOJAE XUMUYECKOW CBSI3H.
OCHOBHBIE THIIBI XUMUYECKOW CBSI3U.

KoBaneHTHas cBs13b. OCHOBHBIE ITapaMeTPbl XUMUYECKON CBSA3M. JUIMHA, JHEP-
T'Usl, BAJICHTHBIN YTOJI.



Meton BaseHTHBIX cBsizeld (MBC). KBaHTOBO-MeXxaHWYeCKOE OOBSCHEHHE
PUPObl XUMUYECKOW CBSI3M Ha MpUMEPE MOJIEKYJbI BOJIOpoaa. O-, U TECBsA3U. Me-
XaHU3M O00pa30BaHUSl KOBAJICHTHOW CBs3M (OOMECHHBIN W JOHOPHO-AKLEHTOPHBIN).
JlatuBHble cBa3u. HacelmaemMocTh, HANmpaBIEHHOCTHh CBA3U. MakcuMalibHas KOBa-
JE€HTHOCTh aTOMOB. KpaTtHocTh cBsi3u. Teopus rubpuanzanuu
¥ TEOpHs OTTAIKHBAHUS JCKTPOHHBIX Map BaJCHTHBIX 000j0uek (Meron Jkuiniec-
nu). ['eomerpudeckas Gpopma MosieKysn U HOHOB. [IpOCTpaHCTBEHHOE CTPOCHUE TPEX-
, YETBhIpEX-, MIATU- U NIECTUATOMHBIX MOJIEKYJ U MOHOB. MarHuTHbIE CBOWMCTBA Yac-
tull. [Tonsspaocts Monekys. Hegoctatku MBC.

OCHOBHBIC TIOJIOKEHUSI METO/Aa MOJIEKYISIpHBIX opOutaneit (MMO). Casi3bl-
BAaIOIIIME, HECBS3BIBAIOIINE U PA3PHIXJISAIONIME MOJEKYJISIPHbIE OpOUTaIu. DHEpPreTH-
yeckue auarpaMmbl MO ByXaTOMHBIX MOJIEKYJT M MOHOB, OOpa30BaHHBIX AJIEMEH-
TaMH MEPBOTO U BTOPOTO MEPUOJOB NEPUOAUYECKON CUCTEMBI 3JIEMEHTOB. [lopsaok
CBSI3H.

HNonHas cBa3b. HeHanpaBineHHOCTh M HEHAchIAeMOCTh. [lonsgpu3yeMocTs u
noJisipusyroniee aeiictsue HoHoB. [lonarue 00 n30— u nonumopdusme.

MexmoneKkysspHoe B3auMoaercTBue. OCHOBHBIE THUIIBI MEXMOJIEKYISIPHOTO
B3aUMO/JICUCTBUS — OPUEHTAIMOHHOE, UHAYKIMOHHOE W JUCIEPCHUOHHOE B3auMO-
JICHCTBHE.

Bonopoanas cBs3b. buonornueckas poiab BOJOPOIHON CBS3H.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE TPOLIECCHI.

DJEeKTPOHHAsI TEOPUsI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakini. OKUCIUTEIb-
HO-BOCCTAaHOBUTEJIbHBIE CBOMCTBA 3JIEMEHTOB M UX COCIMHEHUW B 3aBUCHMOCTH OT
ANIEKTPOHHON CTPYKTYpPhl aTOMOB U IOJOKEHUS 3JIEMEHTOB B MEPUOJAUYECKON CHUC-
teMe anemeHToB [l. 1. Menaeneena.

OKUCAUTENBHO-BOCCTAHOBUTEIbHASL JIBOUCTBEHHOCTh. THIIBl OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX peakluil. POJIb OKHCIUTENBHO-BOCCTAHOBUTENBHBIX MPOLIECCOB
B MeTa0oIHM3Me.

KomniekcHble coeMHeHUS

Crpykrypa koMiiekcHbix coenunennii (KC) mo A. Bepuepy: BHyTpeHHss
U BHemHss cdepa, KOMIUIEKCOOOpa30BaTelb, JUTAaH/bl, KOOPJIUHAIIMOHHOE YHCIIO.
Knaccudpukanus KC. Homenknarypa KC. M3zomepust KC (MoHM3aMOHHAS, KOOPIH-
HAIlMOHHAs, ONTHYecKas, reomerpuyeckas). llpupona xummueckoit cBs3m B KC
(MBC, noHsiTHe 0 TEOpUHU KpHCTaTH4eckoro noJjsi). PaBHoBecust B pactBopax KC.
KoHCTaHThI HECTOMKOCTH U YCTOMYMBOCTH KOMIUIEKCHBIX HOHOB.

Yactp 2
HEOPTAHUYECKASA XUMUS

S-JJIeMEeHThBI



Boaopon

Oco0eHHOCTH TIOJIOKEHUST BOJIOPO/Ia B IEPUOANIECKOM cucteme. Dusndeckue
U XUMUYecKue cBorcTBa. ['uapuibl, ux Kiiaccupukaims, CBOMCTBA.

Bona. Anomanus ¢pusmdeckux cBOUCTB. JXKecTkocTh BoJbl. MeToasl ycTpaHe-
HUs )KecTKocTh. OuunilieHHast Boja. bruosiornyeckas poJib BOJIBI.

[lepokcun Bomopona. KuCIOTHBIE W OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIC
cBoicTBa. Mcnonp3oBaHue nmepokcuaa BoJOpoja B Menuiuie u gapmanuu. [lepok-
CHJIbI METAJUIOB, UX OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. [I[puMeHeHue me-
POKCHA0B METAJJIOB JJIsI pET€HEPALIMU KUCIOPOAA.

DyieMeHTHI | A rpynnbl

OO0mast xapakTepucTrKa 3JeMeHTOB. CBOICTBA: B3aMMOJICHCTBUE C KHUCIOPO-
JIOM, FaJIoOr€HaMu, BOJIOW U BOAOPOAOM. [ MAPUIbI, X MTOJyYEHHUE U CBOMCTBA.

Oxcupl, MEPOKCUbI, HANMEPOKCUIBI, O30HU I, UX MOJTYYEHHE U CBOMCTBA.
['uapoxcuapl, ux coicrBa. Cosn, ux cBoicTBa. CriocOOHOCTh K 00pa30BaHUIO KOM-
MJICKCOB C MaKPOIUMKINYECKUMU JUrangaMu. OCOOCHHOCTH XUMUU JIUTHS U €r0 CO-
eauHeHuu. [IpumeHenne CoeNMHEHNUI JTUTHS, HATPHUS, Kaus
B MenuiuHe W (Qapmaruu. bruonorudeckas poib 3JeMeHTOB | A rpynmbl B MuHe-
paibHOM OajlaHce opraHu3Ma.

JuiemeHThlI || A rpynmsl

O6mas xapaktepuctuka. bepumumii. AKLIENTOpHBIE CBOMCTBA COEIWHEHUIN
oepuus. Oxcua, rugpokcua. Conu Oepuiusi, UX CBOKCTBa, ruaponns. O6pas3oBa-
HUE KOMIIUIEKCHBIX COCIMHEHUH B PACTBOPAX.

Marnuii. Okcuz v THAPOKCHI Maruus. PacTBOpuMoCTh B BOJE.

OnemeHTsl NOArpynnsl Kanblus. O0mas xapakrepuctuka. CBoiicTBa ruapo-
kcuzoB. Conu, UX pacTBOPUMOCTb. buosiornueckas pojb MarHus u kaneuusa. Cxon-
CTBO MOHOB KaJIbLIUsl M CTPOHLUSA, 30Mop(Hoe 3ameleHue. [Ipumenenue coennne-
HUM MarHus, Kajablus 1 0apus B MeIULIUHE U (apMallui.

P-IJIeMeHThI

daemenTsl VIl A rpynnbi

OOmast xapakTepucThka rajioreHoB. CBONCTBa rajJoreHOB, U3MEHEHHE OKHC-
JUTEIBbHON aKTUBHOCTH B psAxy QTop, Xjop, OpoM, noa. Bzaumonelictere rajnoreHoB
C BOJIOM M PaCTBOPaMH IIEIOYEH.

["anorenoBoiopoabl. KUCIOTHBIE U OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBO-
CTBa TraJIOT€HOBOJOPOJIOB U TaJIOT€HOBOJOPOJIHBIX KUCIOT. OCOOEHHOCTH (PTOPOBO-
JI0pO/ia U IUIABUKOBOM KUCIOTHL. DTOpuasl U rugpodropunsl. Kuciopogocoaepxa-
1€ COEAMHEHUS rajgoreHoB. OKCUIbl, KUCIOTHI, COJIA. 3ABUCUMOCTh YCTOMYHBOCTH,
KHUCJIOTHO-OCHOBHBIX M OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX CBONCTB KHUCIOPOI0CO-
JEPKAIKUX KHUCIOT M UX COJIEW OT MPUPOABI TaJIOr€Ha W CTENEHH €ro OKUCIICHHS.
XJ0pHas U3BECTh, IPUMEHEHUE €€ B CAHUTAPUHU.



MexranougHble COeIUHECHMUS.
buonoruueckas posib rajoreHoB. [I[pumMeHeHre COeAMHEHU rajlor€HOB
B MEAMIIMHE U (hapMaIuu.

DyeMeHThl VI A rpynnbl

OO01mast xapaKTepUCTUKA DJIEMEHTOB.

Kucnopon. Annorpornueckue dopmbl. CoiictBa. O30H. O30H B atMocdepe.
Oxcupsl. [Ipumenenne kucnopoaa B MEIUIIMHE U (papMallnu.

Cepa. OOmiast xapakTepucTrka, CiocCOOHOCTh K 00pa30BaHUIO TOMOLIETIEH, TT0-
auMop¢Hble MoauduKanuu, cBoicTBa. CepoBOIOPOA: KUCIOTHBIE U BOCCTAaHOBH-
TeJIbHbIE CBOMCTBA, TOKCUYHOCTh. Cynbuabl: kaaccudukanus, rupoius. Tuocomnu.
[Monmucynbhus.

Kucnoponoconepxkamue coeaurerust cepsl (IV) u (VI). Oxcuabl cepsl, ux
cBoicTBa. Kuciorel. OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA CEPHUCTOW KH-
cinotel U cyiabduroB. Jutuonutel. CepHas KHUCIOTa, CBOMCTBa. B3ammopeicTBue
cepHoit kucnoThl ¢ Metaiamu. Cynbdatel. JlucepHas KuciaoTa, ojieyM, UX CBOMCTBA.
Xnopul THOHWIIA, XJIOPUJ Cylbpypuia, XJIopcyib(oHoBas KuciioTa. TuocepHas Ku-
cinota, Tuocynbdar Harpus. [lepokcucymnbdatsl. bruogorudeckas poib cepbl U €€ Co-
eMHEHUN B MeIMLIUHE U (papmariuu.

Cenen, Temnyp. CeneHo- u temnypoBoopoA. CeneHuabl U TeTypuabl. J{uok-
CUJIbI CEJIEHAa U TeJUTlypa, uX cBoucTBa. CelleHUCTass KUCIO0Ta, TEJULypUCTast KUCIIOTA.
Cenenutsl 1 TeurypuThl. CeneHoBas U TeJUTypoBasi KUCIOThL. CeleHaThl U TeTypa-
Tbl. KMCIIOTHO-OCHOBHBIE U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA COEIUHE-
HUM CEPBI, CEJICHA U TEJLUTYpA.

DyieMeHThI V A rpynmnsl

OO1as XxapakTepuCcTHKa 3J1eMeHTOB V A Tpymmbl.

AMMUak, ruipasuH, THAPOKCWIAMUH. KHCIOTHO-OCHOBHBIE, OKHCIIUTEIbHO-
BOCCTAHOBUTEJbHBIE CBOMCTBA. TepMHUUECKOE pa3I0KEHUE COJIEd aMMOHUS. AMUIBI,
UMUbI, HATPUJBI.

A30TOBOIOPOHAS KUCTOTA. A3ZHIBL.

Kucnoponoconepxamue coenuHeHus azora. OKCHUIbl, UX CBOWCTBA. A30TH-
CTasi KHCIIOTa, HHUTPUTHI. OKUCIUTEIbHO-BOCCTAHOBUTENbHAS JIBOWCTBEHHOCTD.
A30THas KUCIIOTA: CTPOEHHE MOJIEKYJIbl, CBOMCTBA, B3aUMOJIEUCTBUE C METAJJIaMU U
HEMETaJlJIaMH, 3aBUCUMOCTbh OKHCIUTENbHBIX CBOWCTB OT KOHIeHTpanuu. «llapckas
BOJKa». Hurparsl.

docdop. O6mas xapakrepuctuka. CorictBa. DochuH.

Kucnoponoconepxamue coenunenus ¢ocpopa. Okeunpl, ux cpoiictBa. Ku-
cinotel: ochopHoBatuctas, pochopucras, opTo-, Meta- u nudochopnas. buonoru-
yeckas poJib pocdaros. ['anorennasl pocdopa. CpoiicTBa, THAPOIIU3.

MBpibsk, cypbMa, BucMyT. O0111as XxapakTepucTHKa, CBOMCTBA.

CoenMHEeHHsl 3JIEMEHTOB MOJArPYIIbl MBIIIbSKAa C BOJOPOAOM, cBoMcTBa. On-
peneneHue Mblbsika o Meroay Mapma. Kucnoponocoaepxamue coeauaenust. Ok-



cuael anemerToB (lII) u (V), cBoiictBa. I'mapokcumer amementoB (lIl), cmoiicTra.
I'naponus coneit cypbpmsl (I11) u BucmyTa (lll). Coenuuenns mpimbsika (V), CypbMbI
(V) u Bucmyta (V). MBIIBSIKOBasE ¥ CypbMsIHAsE KUCJIOTHl U MX COJIM. BHCMyTaTHI.
["ajoreHu 16l MBIIIbSIKA, CypbMbI M BUCMYTa. Cylb(HIbI MBIIIbSIKA, CYPbMbI, BUCMY-
Ta, CBOMCTBA, CHIOCOOHOCTH K 00pa30BaHUIO THOCOJICH.

3aBHCUMOCTh KHCIIOTHO-OCHOBHBIX M OKHUCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX
CBOMCTB COE€IMHEHMI 31eMEHTOB V A rpymnmnsl OT NPUPOJBI 3JIEMEHTA U CTEIIEHHU €r0
OKHCIICHHSI.

buonoruueckast poiib 3eMeHTOB V' A TPYIIbl U MPUMEHEHUE UX COCTUHCHUIN
B MEJIUIIMHE U (DapMalluy.

DyieMeHThI |V A rpynnbi

OO01ast xapaKTepUCTUKA DJIEMEHTOB.

VYrnepoa. Amnotponus. Xumudeckue cBoiictBa. KapOuawl: kiaccudukanms,
CBOICTBA.

Coenunenus yriepoaa c ranoreHamu. ®@peonsl. Pocren. Kucnopomocoaep-
xamme coenuaenus. Okcua yriuepona (ll), crpoerne Monekyisl, cBoiicTBa. Kapbo-
HWIbI MeTajuioB, cBoiicTBa. Okcup yraepoaa (IV). YromsHas kuciora. KapOoHartsl.
TepMuueckas ycTOMYMBOCTh, TUAPOIN3 KapOoHATOB U THiapokapOoHaToB. Kapba-
MU,

Cepoyrnepoa. TuoyronpHas KUCIIOTa, THOKapOoHaThI. [{naHoBOOpOIHAS K-
CJI0Ta, IMAHUIbI; CBOMCTBA. [{[naHuI-nOH KaK JIMraH.

[{naHoBas kucloTa, MHAaHATHI. THoIMaHOBas (POJAHOBOJOPOJHAS) KHUCIIOTA,
THOLIMAHATHI (POJTaHU/IbI).

Kpemunii. /lnoxcun kpemuaus. Cunukarenb. KpeMHUEBbIE KHCIIOTBI U UX COJIU.

['epmanuii, 0J0BO, CBUHEI. XUMHUUYECKHE CBOMCTBA. OKCUIBI U TUAPOKCHUJIBI
anemenToB (I1) u (V). Tanorenuasl, ux ruaposms. Cyabpuasl, CIOCOOHOCTH K 00pa-
30BaHUIO THOCOJIEH.

3aBUCUMOCTh YCTOMYMBOCTH KHMCJIOTHO-OCHOBHBIX W OKHCIUTEIBbHO-BOC-
CTAaHOBUTEJIBHBIX CBOMCTB coeAMHEHUN 3neMeHToB |1V A rpynmbl OT nmpupojbl 3Je-
MEHTA U CTENIEHU €r0 OKUCIICHMUSI.

buonoruueckas poab anemeHToB |V A rpynnbl U NPUMEHEHHE UX COSUHEHUN
B MEJUIIUHE U (papmariu.

DueMenThl || A rpynnbi

OOm1as XxapaKTepUCTHKA 3IEMEHTOB. DNEKTPOHOACPUIIMTHOCTh aTOMOB 3JIEMEH-
ToB |ll A TpymIibl 1 ee BIUSHUE HA CBOMCTBA DJIEMEHTOB U UX COCTMHEHUM.

Bop, ceoiictBa. Coequnenus ¢ BogopoaoMm. [Ipupoaa XuMuuecKoil CBs3H
B O0poBoiopoaax. boporuapuabl mertamioB (0OpaHaThl), CBOMCTBA.

Bopubie kucnotsl: crpoeHue, cBoiictBa. Conm moauOOpHBIX KuCHOT. bypa.
Ddupsl 0opHOI KHUcHOTHL. ["anorenuasl 60pa, cBoiicTBa. TOpOOOPHAs KUCIOTA U €€
COJIH.



AmoMuHAN. XUMHUYECKasi aKTUBHOCTh. OKCU U TUIPOKCH]I AIFOMUHUS, CBOM-
ctBa. Conu aimoMuHus, ruaposn3. KBacipl.

buonornueckast posb 60pa U MpUMEHEHUE COSAUHEHUN OOpa U aTIOMUHUS B
MeJIUIHEe U (papmaruu.

JuemenTsl VIII A rpynnsi

OOwas xapakrepucTuka 31eMeHToB. dusnueckue cBoicTBa 0J1aropoHbIX ra-
30B. Kiarparsl. Xumnueckne cporictBa. DOTOpUAbI KCEHOHA: IOJIYYEHHE, TUCIIPO-
NOpLUUOHUPOBaHuE, Tuapoan3. Oxcopropuasl. KucaopoaHble cOeJUHEHUS KCEHOHA.

[Tpumenenne 6;1aropoAHBIX Ta30B B MEAUIIMHE.

d- u f-DjaemMeHTBI

OOr1ast XapaKTEepUCTHKA 3JIEMEHTOB. DJIEKTPOHHOE CTPOCHHE, CTEIICHH OKHCIIE-
HHS, CIIOCOOHOCTh K KOMILIEKCOOOPa30BaHU0. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB
3d, 4d, 5d-351eMeHTOB M UX COETUHEHUN.

DueMenTsl VI B rpynnbl

OO0mast xapaKTepruCTHKA JIEMEHTOB. XUMHUUYECKasi aKTUBHOCTb.

Xpom. Coenunenus xpoma (Il), BoccranoBuTenbHbIC CBOKCTBA. OKCHT
u ruapokcun xpoma (I11), ux cBoiictBa. Conm xpoma (lIl), ruaponus. Ksacier. Kom-
iekcHbie coenuuenus xpoma (I11).

Coemunaenus xpoma (VI). Okculr, XxpOMOBBIE KUCIOThI, XpOMATHI, JUXPOMATHI,
B3aMMHBIE MEPEXO0/bl, OKUCITUTEIbHbIE CBOWCTBA.

buonornueckast ponb xpoMa U MoauOAeHA. TOKCHYHOCTh COEAMHEHUN XpOMa.
[IpumeneHue coequHEeHUN XpoMa B (papmariuu.

JuemenTsl VI B rpynnsi

OO1as xapakTepuCTUKa 3JIEMEHTOB. XMMHUUECKasi akTUBHOCTb. Maprauerl.

Coemunaenns maprania (1), (111), (IV); coiicTBa OKCHIOB ¥ THAPOKCHIOB, CO-
neit. Okcun mapranua (VII), mapranmosas kucinora. [lepmanranar: cBOMCTBa, MOy-
yeHue. OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA COCIMHEHUI MapraHiia B pas-
JMYHBIX CTENEHSAX OKUCIEHUS U 3aBUCUMOCTH OT pH cpenbl.

buonorudeckass ponb mapranna. [Ipumenenue coenunenuid snemento VIl B
IpyNIbl B MEAUIIMHE U (hapMaluu.

duemenTsl VIl B rpynmbi

O6mas xapaktepucTuka 3yieMeHTOB. OcoOeHHoCcTH cTpykTypbl VI rpynib
MEPUOINIECKON CHUCTEMBI AieMeHTOB. CeMelCcTBa JKeJie3a U MIIaTHHOBBIX METAJIJIOB.

XKenezo, k0OanbT, HUKENb. XUMUYECKasi aKTUBHOCTh. Peakinu ¢ KUCIOTaMU U
HemeTaiiamMu. OKcuapl U THIPOKCUab! daeMeHToB (1), mx cBOMCTBA M MONMyYCHHE,
COJIM U KOMIUTIEKCHbIE coenuHeHust. Okcuabl U ruapokcusl smemeHToB (I11), croco-



o6l mosryueHwusi, coiictBa. Comu. Kommiekcusie coequnenus. Oeppartel, MOTydeHNE
Y OKUCJIUTENbHBIE CBOMCTBA.

buonornueckas poyib 3JIEMEHTOB ceMeicTBa kene3a. ['eMorodonH u xene3o-
coaepxarue pepmerThl. KobepmeHT By, [IprMeHneHne coemHeHni xees3a
B MEJUIIMHE U KOOAIhTa B MEAUIIMHE U (hapMaIlniu.

[TnatTuHOBBIe MeTawibl. OOIIast XapakTEpUCTHKA 3JeMEHTOB. Dusnueckue u
XUMUYECKHe CBOMCTBA. OTHOIIEHUE K KHCIIOTaM U IejiouaM. XapaKTepHbIE CTCIICHH
okucnenus. Oxcua ocmus (VIII). Kommiekcusie coequnenus miatunbl (1) u miatu-
uel (1V).

buonoruueckoe neicTBUE COEMHEHUN TIATUHOBBIX METAJUIOB U IPUMEHEHUE
uX B MeAUITMHE U dapMaIluu.

DyieMeHThI | B rpynnbi

OOmas XxapakTepUCTHKA JIEMEHTOB. XUMHUYECKast aKTUBHOCTb.

Menab. Coenunenns meau (1), (1) u (I11); okcuabl, THAPOKCHABI, COJIH, KOM-
IUTIEKCHBIC coeauHeHHS. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC CBOMCTBA COCIMHCHUN
ME/JIH.

Cepebpo. Hutpar u ramorenunbsl cepedpa (l): pacTBOPUMOCTD, OKHUCITHTEIb-
HbIC CBOlcTBA. KOMITJIGKCHBIE COeIMHEHUs cepedpa.

3os0to. Coeaunenus 3oi0ta (1) m (Ill) m wux cBoiicTBa. 3070Tas KUCIOTA.
Kommiekchbie coenunenus 3o0510ta (I11). OkuciaurenpHble CBOMCTBA COCTUHEHHH 30-
aora (l11).

Bbuonornyeckast posib 35ieMeHTOB | B rpymnmbl v npuMeHeHHe UX COSMHCHUN B
MEAUINHE U (hapMaIuu.

DyieMeHThI || B rpynmnsl

OO01mast xapaKTepruCTHKA JIEMEHTOB. XUMHUUYECKasi aKTUBHOCTb.

[unk. Oxcua v TUAPOKCUT: MOJIydeHue, cBorcTBa. Colii, UX paCTBOPUMOCTb,
ruaposin3. KoMmiekcHble COeTMHEHUS LIMHKA.

PtyTh. OcoOBIe CBOWMCTBA: MOHM)KEHHAS XUMHYECKasi aKTHBHOCTh, KOBaJICHT-
HocTh cBsizeld. Csizb Hg—H(Q. Coenunenus prytu (1). Comu pTyTH: pacTBOPHUMOCTbD,
rugposns, ceoiicta. Kaomens. Cynema. OKMCIUTEIbHO-BOCCTAHOBUTEIBLHBIE CBOM-
CTBa COEAUHEHUU PTYTH. KOMIIIIEKCHBIE COETMHEHUS.

buonorudeckas posnb asemMenToB || B rpynmnel 1 npuMeHeHne ux COeIMHEHUN
B MEJUIIUHE U (papmariiu.

f-DaemMeHTBI

Oomas xapakrepuctuka f-amemenToB. OCOOCHHOCTH CTPOCHHS aTOMOB
U TOJIOXKCHHE B MEPUOJAMUYECKON crcTeMe. JIJaHTaHOMHOE C)KaTHEe M €ro BIMSHUE Ha
cBoiicTBa 5d- u 6d-35memMenTOB. XUMHUYECKAs aKTUBHOCTH f-371eMeHTOB.
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YKA3ZAHHUA 110 METOAUMKE U O®OPMJIEHUIO
KOHTPOJIBHBIX PABOT

OO61iast 1 HeopraHuYecKass XUMHUsl SIBJISIETCS NIEPBOM XUMUYECKON AUCIUTLIH-
Hoii, nzydaemoii B CIIX®DA, Ha koTopoil 6azupyercs u3yuyeHue MoCaeayIOUINX JAUC-
IUIUTAH (OPraHUYEeCKOW, aHATMTUYCCKON, (PU3MUYECKOM, KOJUIOMIHOM, (apMaIeBTH-
geckor xumuu u ap.). Ctynentsl 1 kypca dakynbprera 3a09HOTO OOY4YCHHUS H3YYarOT
0O0IIyI0 U HEOPTraHUYECKYIO XUMHUIO B TEUEHHUE OJHOTO TO/1a.

Pabota cTtynenTa Haj KypcoM OOImIeld W HEOPTaHWYECKOW XUMHUU BKITIOYACT
CaMOCTOSITEJIbHOE M3yYeHUEe MaTepuaia no yueOHUKaM U y4eOHbIM MOCOOUSM C HUC-
M0JIb30BaHUEM CIIPABOYHOM JINTEPATYPhI U BHITIOIHEHHE KOHTPOJIBHBIX PaloT.

B nepuon ceccuu CTyA€HTHI BBIIONHSIOT Ja0OpaTOpHbIE PaOOTHI, OCEIIA0T
JIEKIIUH, CIAI0T SK3aMEH B COOTBETCTBHH C yUCOHBIM IIJIAHOM.

Bcero cryaeHT 3aouHoro otnaeneHus (apManeBTHUYECKOro (axkyibTeTa BbI-
MOJIHSET TPU KOHTPOJIbHBIE PAOOTHI.

Pa0oThl 1OKHBI OBITH MPEACTABICHBI B AKAJEMUIO B CIEIYIOIINE CPOKH:

— nepBas KOHTPOJbHas pabota — He no3anee 1 HoAOps;

— BTOpas KOHTPoJibHas pabota — He no3aHee 10 pespas;

— TpeThsl KOHTPOJIbHAsA paboTa — He mo3aHee 15 anperns.

KoHTposibHbIE pabOThI CTYJEHT JOJKEH BBIMOJIHATH CAMOCTOATENbHO. PaboTh
HEOOXO0IMMO BBIIIOJHUTD B TOM MOCJIEI0BATEIBHOCTH, KOTOPast yKa3aHa
B 3a7aHuu: cHadana pabora Ne 1,3atem Ne 21 Neo 3.

[lepen BBIMOIHEHHEM KOHTPOJBHBIX padOT HEOOXOIUMO M3YUYHUTh TE€OpPETHYE-
CKMIl MaTepuall Mo y4eOHBIM MOCOOUSM U O3HAKOMUTBHCA C PEHICHUEM TUIOBBIX 3a-
71a4 1o 33aYHUKY.

[Ipu pelienun 3aad U OTBETaX Ha BOMPOCHI KOHTPOJIbHBIX 3aJaHUM ClEeyeT
UMETh B BUY CIIEYIOIIEE!

1. Pemienuie 3a71a4 HEOOXOAMMO COMPOBOK/IATh MOSICHEHHEM. MaTtemMaThuyecKue
pacydeThl 00s3aTeNHHO TOBOIUTH JI0 KOHKPETHOTO YHCIIOBOTO OTBETa (HE0OXOIMMO BO3-
BOJUTH B CTEINEHb, U3BJIEKATh KOPHU, BBIUUCIATH JIOTApU(PMBbI YUCENT U MPOU3BOJIUTH
Ipyrue MaTeMaTH4eCKUe ONeparyH.

2. Ilpu peuieHnnu 3aj1a4 Ha XUMHUYECKOE PABHOBECHUE B BHIPAXKEHUE KOHCTAHTHI
paBHOBECHSI CIEAYET MOACTABIATh 3HAUCHHSI PABHOBECHBIX KOHLIEHTPAILIMII BELIECTB,
BBIPQKCHHBIC B MOJIB/ L.



3. OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIMM, MPOTEKAIOIIUe B BOJHBIX
pacTBOpax, YpPaBHUBAKOTCA MOHHO-AJIEKTPOHHBIM MeToAoM. IIpu cocraBiieHUH HOH-
HO-JIEKTPOHHBIX YPAaBHEHUHU ITPOLECCOB BOCCTAHOBJIEHHUS W OKHUCJIEHUsS Majlopac-
TBOPUMBIE AJIEKTPOJIUTHI, Ta3000pa3HbIE BELIECTBA, CJIA0BIE AIEKTPOJIMUTHI CIETYET
3aIucaTh B MOJIEKYJISIPHOM (popMe, KpoMe TOro, HaJo yuuThiBaTh pH cpensbl.

IIpumepsbl cocTaB/ieHHs] YPaBHEHU
OKHUCJIMTEIbHO-BOCCTAHOBUTEJILHBIX peaKkuuii

Ilpumep 1. Hanucath ypaBHEHHUS OKHCIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLMM, MpoTe-
KaIOLINX B Pa3HbIX cpeAax, KOdpUIHMEHTH HATH HOHHO-3JIEKTPOHHBIM METOIOM.

a) K2Cr,07 + KNO; + HySO, 2

CocraBisieM HOHHO-3JICKTPOHHbBIC ypaBHEHHS MOJTypeakiuii (cpeaa Kucas):
npouecc Boccranosienns: 1 | Cp0/7 + 14H + 6e = 2CF + 7TH,0
npouecc okucienus: 3 | NQ + H,O — 2e = NG + 2H'

3anuceIBaEM CyMMapHOE HOHHOE ypaBHEHHE:

Cr,07” + 14H + 3NO; + 3H,0 = 2Cr* + 7TH,0 + 3NQ; + 6H"

ocne coxpamenns H,O n H' momygaem:

CrO7 + 8H" + 3NQ, = 2Cr** + 4H,0 + 3NQy”

[TostHOE ypaBHEHUE PEaKIIMU UMEET BUI:

KoCrO7 + 3KNOG, + 4H,S0O, = Cl'z(SO4)3 + 3KNG; + KoSOy + 4H,0

0) K2Cr,07 + KNO3 + H,0 -
CocraBisieM HOHHO-3JIEKTPOHHBIE YPaBHEHUS TOTypeakinii (cpeaa HeiiTpaibHasn):
npoiiecc BoccTaHoBiIeHus: 1 |CI’2072_+ 7H,O + 6e = 3Cr(OH)+ 8HO
nporecc okucienus: 3 | NQ + H,O — 2e = N@ + 2H'
3anuceIBaeM HOHHOE YpaBHEHUE!
CrO7 + 7H,O + 3NGQ™ + 3H,0 = 2Cr(OH} + 8HO + 6H" +3NO;~
6HO + 6H" = 6H,0
[Tocne cokpamenust H,O momydaem:
CrO;* + 3NO, + 4H,0 = 2Cr(OH) + 3NO; + HO™
[TonHOE ypaBHEHUE peaKIMi UMEET BUJL!

K,Cr,07 + 4KNO, + 4H,0 = 2Cr(OH) + 3KNO; + 2KOH

B) KMNnO 4 + KI + KOH >

CocraBisieM HOHHO-3JIEKTPOHHBIE YPaBHEHUS TOTypeakiiuii (cpeaa meJouHasn):
npoiiecc BoccTaHoBieHus: 6 | MnQ™+ le = Man'

nporiecc okuciaenus: 1|+ 6HO — 6e = 1Q + 3H,0

3anuchIBaEM CyMMapHOE HOHHOE ypaBHEHUE!



eMnO; +6H,O + 1 = 6MnO42_+ 103+ 3H,0
[TomHOE ypaBHEHHE UMEET BUA!
6KMnO, + Kl + 6KOH = 6Ko:MNnO4 + KIO3 + 3H,0

Taxkum 00pazoM, npu Ucnonb308aHUU UOHHO-2NEKMPOHHBIX CXeM 6 KUCIOU cpede 05 ypas-
Huganus ucnonvzyiom HO u uonwt H', 6 netimpanvroii cpede — moavko Hy0, 6 wenounoii cpede
H>0 u uonvt HO ™.

Ecimu OKHCITUTENbHO-BOCCTAHOBUTEIIbHBIC PEaKIMK HE MPOTEKAT B BOJHOU cpene (Ha-
npuUMep, CIUIABJICHUE, TOPSHUE | T. [I.), PEKOMEHYETCS YPAaBHUBATh MX IYTEM COCTABJICHHS JJICK-
TPOHHOTO OajaHca (COCTABISIOTCS CXEMbI MEPEX0/1a MIEKTPOHOB Ha OCHOBE M3MEHEHHSI CTETIICHEH
OKHCJICHHS aTOMOB).

4. Ilpu BBIMOJHEHUH 3aJIaHUH CIIEAYET MOJb30BATHCS IPUBEICHHBIMU
B PEKOMEHJAIUSAX CIPABOYHBIMHU TaOJIUIIAMU MO KOHCTAHTAM HOHM3AIIUU CJIa0bIX
ANIEKTPOJIMTOB, KOHCTAHTaM PACTBOPUMOCTH M KOHCTaHTaM HECTOMKOCTH KOMILICKC-
HBIX HOHOB.

5. OTBeTHI Ha KOHTPOJIBbHBIE BOMPOCHI TOJHKHBI ObITh KPATKUMU, HO UCUEPIThI-
BAIOIIMMH WM COMPOBOXKIATHCS TEOPETHUYECKUMU OOOCHOBAHMSAMHU, (POpMyIamMHu H
YpaBHEHUSIMH XUMHUUYECKUX peakiuid. [Ipu oTBeTe Ha TeopeTHyecKue BOMPOCHI He
cedyem nepenucvléams mexKcm yueOHUKA.

6. KonTposibHbIE pabOTHI BBIMOJHSIOTCS B TETPAJIAX, 3a4TEHHbIE PAOOTHI MPE/I-
CTaBJISIIOTCS CTYJICHTAMU Ha SK3aMEHE.

7. Bce 3amaun cnenyet pemath B cuctreme CU. Jlanee npuBeieHbl HEKOTOPHIE
MOHSITUS XUMHH M CITIOCOOBI BRIPAKCHUST KOHIICHTPAIIMI PAaCTBOPOB C MCIOIB30BAHU-
em cuctemsl CH.

O®OPMJIEHUE KOHTPOJbHOM PABOTBI
1. Ha oGnoxke TeTpaau ciaeayeT HarmucaTh.
HEOPI'AHUYECKAS XM

KonTponbnas pabora Ne ,BapuanT Ne crynenra 1 kypca

@dakysbTETa 3204HOT0 oTAeeHus papmaneBTHYecKOro pakyabrera CIIXDA

(dbamutnst, M, OTYECTBO)

[udp

Jomamaui agpec

JlaTa otnipaBiieHust paboThI

JaTta noxydenus: paboThl akajgeMue




2. IlomHOCTEIO NnepenurcaTb TCKCT 3aJaHus, COXpaHdsd Ty XK€ HyMCpalulo, 4YTO U
B «MCTOI[I/I‘-ICCKI/IX PECKOMCHAAIHAX>, 4 3aTCM BBIITIOJIHUTD 3TO 3a1dHHC.

3. Jlnsa 3amMedaHuii o paboTe HEOOXOIUMO OCTABIIATh Ha KaXKJIOM JIUCTE TIOJIS
4—5cwm.

4. He3auteHHasi KOHTpPOJbHAsE pab0OTa BO3BpAILAETCsl CTYACHTY C 3aMEYaHUSIMHU

perieH3enTa. B 3ToM ciydae CTyJEeHT MpelcTaBiisieT padoTy Ha MOBTOPHYIO MPOBEPKY,
BBITNIOJTHUB YKa3aHHBIE B PELICH3UH 3a/IaHUS 3aHOBO, HO B ATOM K€ TETPa/IN.

METOJMYECKHUE PEKOMEHJAIIMU 11O BBIINOJTHEHUIO
PACYETHBIX 3AJIAHAM KOHTPOJIBHOM PABOTBHI Ne 1

[lepea BBINOJHEHUEM PACUETHBIX 3aJaHUN KOHTPOIbHOU paboThl Ne 1 peko-
MEHIYETCSl H3yYUTh OCHOBHBIC MPUEMBI PEIICHUS 3a7a4 1o 3a1a4HuKy [5]. OcBoHTH
CHUCTEMHBIN NOAXO/] K PELICHHIO 3a/1a4.

[Ipu pemeHnu 3amad HWCTHOJIB30BAaTh MOJbKO O003HAYECHHS BEJIHMYUH, PEKO-
MEHyeMbI€ B TAHHOM ITOCOOUHU.
Pexomenayempie 0603HaUCHMS:

M (X) — momstpuas macca Bemectsa X (r/MoJib)
M(X) — macca Bemecrsa X (T, kr);

M(Y) — MOJIIpHAsi Macca BelecTBa 3kBuBajieHTa X (I/MOJIb);

N(X) — konuuecTBo BemecTBa X (mo1b);

N(Y, X) — xonuuecTBO BElEeCTBa SKBUBANEHTA X (MouB);
Vi, —MOJISIpHBIN 00beM Ta3za 22,41 (H.y.);

V(X) —o6bem razoobpasroro BemecTsa (M, ).

IIpumepsbl UCMOIB30BAHUSA 0003HAYEHMH:

m (KCI k= 202; M (KCI) = 74,52/monb; M (1/2 HSQy) = 492/monw;
n (1/2 BHSQ,) = 0,561/monw; V (HCI )= 36,51

O003HaYEHHUs XaPAKTEPUCTHK PACTBOPOB:
& (X) — maccoBas zois BemecTBa X B pacTBOpE;
C(X) — MOJIIpHAsi KOHIICHTpaIus BeniecTBa X (MoJIb/M);
C(¥, X) — monsipHast KOHLEHTpALHS YKBHBATICHTA BeecTBa X (MOIb/);
M — macca pactBopa (T, Kr);
V' — 06wem pactopa (M, 1);
P — nnotrocTs pactBopa (r/mi);
M(X) — macca pacTBopeHHOr0 BemecTsa (T, Kr).
IIpumepsl 0003HAYEHNUS BEJINYHH.

@ (KNGs) = 20 % ;0 (KOH) = 0,25 ;C ( H:SQ) = 1,5m01sl1; - mo-
JsipHas KoHUeHTparus cepHoit kuciotsl; C (Y2 HhSQy) = 2,51monwln; - Mmo-



JsipHAst KOHLIEHTpAIKs 3KBUBaJeHTa cepHoi kucinotel; M= 1202 - macca pac-
tBOpa; V = 250Mm1 — 00bEM pacTBOpA.

IIpuMepsl pelieHus 3a1a4.

Ipumep 1

B 500w Bogsl pactBopunu 40T dochoproit kucnotsl. [lnoTHOCTH pacTBopa
1,10 r/mn. PaccunTath MaccoBYIO JIOJIO KUCIOTHI B PACTBOPE, MOJSIPHYIO M MOJISIP-
HYIO KOHIICHTPAIMIO SKBUBAJICHTA KUCIOTHI.

Penienue
m= m(H3P04) + m(HZO) =402 + 500wz (102 / mn =540 ;

402
H.PO,) =
w( 3 4) 54(

= 0,074 unu7,A%H ,PO,
l

2. PaccuuTeIBaroT MOJIIPHYIO U MOJIIPHYIO KOHIOCHTPAIHUIO SKBUBAJICHTA KHCJIOThI

B pactBope:. C(H,PQ,) :w u C(1/3H,PO,) :w.
Bemmumma n(H,PO,) = WHaPO) _ 40 _ 6 4040
M (H3PO4) 98%10}71:
Bennunna n(iH,PO,) = MHPO,) ___ 40 =1,212u0ns .

M (% H 3 PO4) 98%10/117[136

PaccuuthiBaroT 006€M pacTBOpA: m 540 . U nanee
=—=——=4909mx
P 110(]14]1
0,404mow
HAXOAAT KOHIIEHTPALIHH: C(H,PO,) = —0 4909; = 0820/
1,212mo0n0
C(tH,PO,) = 2522101 = 5 gGony
(H,PO,) 0.4909: Y,

OTtBeT. MaccoBas nons ¢hocopHO KUCTOTHI B pacTBope cocrasisieT 7,49,
MoJsipHast koHueHTparusis — 0,82 mosw/n; MonsipHass KOHIIEHTPALUs SKBHBAJICHTA
KUCHOTBl — 2,46 Mm07106/1.



IIpumep 2

[Ipu B3ammomecTBuM 7,2 T MeTaiia ¢ N30BITKOM XJIOPOBOJIOPOIHON KHUCIIO-
ThI BbLIETHIOCH 8,271 (H. y.) Bogopona. PaccuntaTs MOJSIPHYIO MacCcy SKBHBaJICHTA
MeTaa.

Pemenne

OG603HaYMM MOJIAPHYIO Maccy 3kBuBaneHTa Meramia kak M (¥, Me) . Sty e-
m(Me) = 72
n(¥,Me) 0,732uoxs
Ja 3a/laHa, a Juid pacuera KOJMYECTBa BEIECTBA 3KBUBAJICHTA METAJIa UCIIONb3YIOT
3aKOH DKBUBAJICHTOB: n(%¥, Me) = n(% H,) =n(HCI) OTKyJa
V(H,) _ 2[82x
n(>;Me)=n(GH,)=— =
sV, 224
DTa BeNUYHMHA WCTIOJB3YeTCs ISl pacuera 3HauYeHHUs MOJSIPHON MacChl SKBH-

BaJICHTa METaJlIa.
OtBert. MossipHast Macca SKkBuBaJieHTa MeTayuia paBaa 9,83r/mMosb.

JUYAHY HAXOST: M (¥, Me) = = 9837, . Macca meTan-

=0,732u01

MOJlb

Ipumep 3

B cocyne emxoctsio 1011 cmemmanu 3 MOJIb BOJSIHBIX TTAPOB U 2 MOJIb OKCHAA
yraepoaa (II). BeruuciauTh KOHIEHTpAIMKM BCEX BEIIECTB IIOCIIE YCTAHOBJICHHS B
CHUCTEME PaBHOBECHSI, €CITU PEAKIIUS MPOTEKAET M0 YPABHCHHIO

H,O + CO%H,+ CG,.

KoHcTaHTa paBHOBECHS 3TOM pEAKLMU IPU HEKOTOPOM Temrieparype paBHa 1.

Pemenune

Koncranra PaBHOBCCHA JIA YKaBaHHOﬁ B YCJIOBHHU pPCAKIIMU HMMCECT BHUI.

_Halc0d 6 ‘
p [H 20][ CO] - 1. COOTBCTCTBHH C YCIIOBHEM 3aJa4M HCOOXOAUMO HAWUTHU 3HA-

YEHUSI PABHOBECHbIX KOHIICHTPAIINH, yUACTBYIOIINX B PEAKIIMH BEIIECTB,
T. ¢ 3HaucHus [H,], [CO,], [H,0], [CO].

[Tpu pemennn 3a1auu UCXOASAT U3 TOTO, YTO B HAYaJbHBII MOMEHT BpEMEHHU
KOHIICHTPAIIMK BOJOPOJa U JUOKCH A yriiepoaa paBHbI 0. DTH BemecTBa MOSBISIIOT-
sl KaK pe3yJsibTaT IpeBpalleHus Bojabl U okcua yriepoaa (I) B Bomopoa u Tuokcun
yrieposa.

O003HaYMM HavyaJbHbIC KOHIICHTPAIMK BOJIBI M okcuaa yriepoaa kak C(Hz0)
u C(CO). B xozae mporiecca KOHIIGHTPAIIUU 3THUX BEIIECTB YMEHbIIaTcss. K MOMeH-
Ty YCTaHOBJICHHMS PaBHOBECHUS 3TO yMeHbIeHHe coctaBuT 3HadyeHus A C(HO0) u
A C(CO). Torma paBHOBECHBIE KOHIICHTpauu BOAbl U okcuaa yriaepona (lI) Oymyr
PaBHBI:

[H,0] = C(H,0) - AC(H,0) u



[Tockonbky Boma u okcun yriaepoaa (1) pearupyror B cootHomenuu 1 @ 1 .
ypaBHEHHE PEaKI[MH), TO YMEHBIIICHHE KOHIEHTpaInid Boabl 1 okcuaa yriepoaa (I1)
oyaer oounaxoswim, T. €. AC(H,O) = AC(CO).

VYBenmnuenne koHueHTpanuii npoayktoB peakiuu (CO, u H,) k MOMeHTy yc-
TAQHOBJICHUSI paBHOBECHS OYAET paBHO YMEHBIIICHUIO KOHIIEHTPAIIUM BOIbI
u okcuaa yriaepoaa (I1).

Takum obpazom, AC(H,0) = AC(CO) =[H,] =[CO,].

Haiinennbie 3HaueHUs PAaBHOBECHBIX KOHLIEHTPALMM MOACTABIISIEM B BbIpaKe-
HHUE JJIs1 KOHCTAHThI PABHOBECHS:

ACIAC _
~ (C(H,0)-AC)(C(CO)-AC)

NC
C(H,0) [C(CO) - C(CO) [AC - C(H,0) [AC + A’C

wmn A2C = C(H,0) [C(H,0) - C(CO) IAC) - C(H,0) IMC + A*C .

(BenuumHbI AC(H,0) y AC(CO) T yIoOCTBa 0003HaYaeM AC )
3 noay4eHHOTr0 YpaBHEHHUS HAXOIUM AC , Dra enmnunna paBHa:

_ _C(H:0)C(CO)
C(CO) +C(H-0)

Haxoaum HavaabHbIE KOHIIEHTpAIMK BObI U okcuza yriaepoaa (11):

C(H:0) = n(:0) = 301y = 03monv/ 1
\% 107
C(CO) = n(CO) = 2uory = 02monb ! 1 -
1Cx

IMozxcTaBisieM HaiiieHHbIC 3HaYeHns B ypasHenue i pacdera AC u maxoanm sty
BEJINYUHY:

_ 03monv/ 2102monv/ 1

AC = 012monv ! 1 .

B 0,3moan [ 1+ 02mo016 [ 1

PaccunThiBaeM paBHOBECHBIE KOHIIEHTPALIUN BEIIECTB!
[H,0] = 0,3momb/n1 — 0,12mo0as/1 = 0,18moib/1;
[CO] = 0,2momb/1 — 0,12monb/1 = 0,08moib/11;

[Ho] = [CO,] = 0,12momb/1.

KOHTPOJIBHASI PABOTA Ne 1

1. BEIYHMCIUTh B TpaMMax Maccy:
a) 1 aTtoma meau;



0) 1 MOJIEKYJIbI BOJIBI;
B) 1 noHa Ca’":

r) 1 MOJICKYJIBI a30Ta,;
n) 1 aroma HeoHa.

2. CKOJIbKO MOJICKYJI U aTOMOB COJICPIKUTCS:
a) B 0,001moutb kucIIOpOAa;
0) B 0,001mo1b HEOHa;
B) B 0,01Mmoub xI10pa;
r) B 0,02mo0716 030Ha;
n) B 0,001momp a3orTa.

3. [Tonp3ysch 3aKOHOM 0OBEMHBIX OTHOIIICHUM, OTIPEAEIINTh, KaKOW 00BEM BO3TyXa

HEOOXOMM JJIsl TIOJTHOTO Cropanus (ra3bl K3MEpPEHbI IPU OJIMHAKOBBIX YCIOBU-

X):

a) 1 M° MeTaHa;

0) 1 1 3TaHa,;

B) 2 M° alleTUIIEHA,

r) 51 okcuaa yraepoaa (I1);

a) 311 npornaxa;

e) 411 cepoBOAOPOIa;

k) 0,51 Bogopona;

3) 1 M° cepoBOLOPOAa;

n) 1071 stuneHa;

k) 100mu OyraHa.

Otrsert: a) 9,524m>; 6) 16,67x; B) 23,81m>; 1) 11,9:; 1) 71,73x; €) 28,57x;
x) 1,19 3) 7,14m% u) 148,861; k) 3,115

4. TlpumeHsis 3aKOH SKBHUBAJIICHTOB, BBIYUCIUTH MOJISIPHYIO MAacCy SKBUBAJICHTA Me-

Tajia, ecIu:

a) Ha ckuranue 47,1t sroro meramuia ObuUIO W3pacxogoBano 12,51 Bo3myxa,
U3MEPEHHOTO MpH H. Y.
O tBeT: 100,48r/M0i1b.

0) mpu HarpeBaHuH Ha Bo3ayxe 1,91r satoro metamia ObUIO Moay4deHo 2,69r ero
OKCH/IA.
OrserT: 19,59/ Monb.

B) Mpu BoccTaHOBIeHUH BogopogoM 9,06 T okcuaa 3TOro Merayuia 0 YHCTOTO
MeTaJljia MoTy4YrIoCch 3,241 BOBI.
OrBerT: 17,17r/™MO0mb.

r) cyabua 3Toro Metamwia coaeput 46,2 %cepsl.
O tBerT: 18,63r/™M0ib.

1) XJOPH 3TOro Merajuia coaepxxut 44,8 Yoxiopa.
O tBerT: 43,74r/M01b.



e) 0,493r xymopuaa 3Toro Merauia mociie 00pabOTKH HUTpATOM cepedpa obpa-
3oBasu 0,861r xnopuna cepedpa.
O tBerT: 46,6 7r/™MOIb.

X) TIpu BoccTaHOBIeHNH 4,3 T OKCHA ATOr0 MeTala aJFOMHHHEM TOJIY4YCHO
3,41 oKCcHIa aTFOMUAHHUA.
OrsBerT: 13,51/ Monb.

3) Ha HehTpamu3anuoo 3,32T THAPOKCHIA 3TOro Metauia monuio 4,4 cepHoi
KHUCIIOTHI.
OrBerT: 19,97r/™MO0mb.

u) 0,467 3TOro Merajia BHITSCHHIIM M3 COJSHOM KUCI0THI 174 Ml Bogopoaa
npu 20 C u 100«kI]a.
OrBerT: 32,69r/M0mb.

k) 1,01 3TOro Meraymia B3auMOJICHCTBYET C XJIOPOM, 3aHUMAIONINM 00beM 336

i ipu 37 C u 98«l]a.
O tBeT: 39,16r/™MO0Ib.

5. Hanncatp ypaBHeHUs yka3aHHBIX MpeBpamieHuit. O6e conu n3o0pa3uth rpadpuye-
CKM U Ha3BaTh.

a) BaHPQ > Ba(H:PQy),;

0) Alx(SOy); > NaAlO;;

B) Ca(POy), > Ca(HPOy):;

r) MgCO; > Mg(HCO;),;

1) NaCrQ > Cry(SQy)s;

¢) Mg(ClOs), > MgOHCIG;;
x) Ca(HAsO,), > CaHAsSQ;
3) CrOHSQ > Cry(SOy)s;

u) (ZNOHRPO, > Zn(H.POy)o;
K) Alx(SQy)3 > [AI(OH) ]SO,

6. Ilonw3ysce npaBunom Jle lllatense — bpayHna, 00bSICHUTH, KaK CMECTUTCS PaB-
HOBECHE:!
1) npu yBenMYEHUN KOHIIEHTPAIIUU OJHOTO U3 MCXOIHBIX BEIIECTB,;
2) Ipyu IOHWYKEHUH TEMIIEPATyPHI;
3) npu MOBBIIICHUY JIaBJICHHUS:

a) 4NH; (r) + 30, (1) <= 6H,0 () + 2N, (1); A H° = 1267k I/MO1B;
0) 2H,S () + 3G, (1) «— 2SQ.(r) + 2H0 (r); A H® = —1220k[/MO0IB;
B) N,Oy (r) <= 2NG; (1); A H° = +66, 5k Ik/MOIIB;



r) No (r) + 3H, (r) <= 2NH;(n); A H® = —92kJIk/MOIIB;

1) CO ) + H,0 (r) <= CO, (1) + Hy (1); A HP = +42k]x/MoB;
e) 2COy(r) <= 2CO ¢) + O, (1); A H° = +1120k[x/Mob;
%) 2CO ) <> CO; (1) + C ); A H° = —171k]x/MOB;
3) COC} (r) <= CO ¢) + Cl, (v):; A H° = +113k/[x/Moub;
1) 2SQ, (r) <= 2SG () + O, (1); A H° = +196xk [x/Mob;
k) CS (k) + 30, (r) <= CO, (r) + 2SQ (1); A H® = —1110k/x/MO0b.

7. UcxomHbie KOHIICHTPAIIMU BOAOPOIa, a30Ta M ammuaka B cucteme N, (1) + 3H, (1)
= 2NH; (1) cocTaBiIsitOT COOTBETCTBEHHO 2 MOJIb/J1, 4 MOJIB/JT
u 0,02 monb/i1. BEIYUCINTE KOHCTAHTY PABHOBECHS TaHHOW PEaKIIMH, €CIIU H3-
BECTHO, YTO K MOMEHTY JOCTHIKEHHS pPaBHOBECHS KOHIICHTPALMsS BOAOPOJA
ymensbImiach Ha 30%.
OrseT: 1,7 - 10°

8. Koncranra pasaoBecus peakiuu FeO ) + CO ) = Fe ¢) + CO, (r) npu HEKo-
Topoii Temmnepatype paBHa 1. Ckosbko mporuenToB CO npeBpaTuTcs
B CO,, ecrit HavasbHbIe KoHIIeHTparuH clieayromme: C(CO),q. = 0,005v0556/1
1 C(COy),ex. = 0,001moip/1.

OTBeT 40%.

9. Koncranra paBHoBecus cucremsl H, (r)+ Cl, (r) = 2HCI ) paBna 1. Paccunrtath
pPaBHOBECHBIE KOHIIEHTPAIIMK BCEX BEIISCTB, €CIAM HAa4YalbHbIC KOHIICHTPAIUH
cnenyromue: C(Ch),ex. = 0,2moib/11; C(Hp)yex. = 0,5Mo0mb/11.

O tBeT: [Hy = 0,4moms/a; [Cly] = 0,1momns/it; [HCI] = 0,2 mons/n.

10.IIpu 1000 T koncranTa paBaoBecus peakuuu: FeO k) + CO ) = Fe k) + CO
(r) pasua 0,5.KakoBbsl paBHOBecHbIe KoHIIeHTparuu CO u CO,, eciu B cocyie
BMecTuMOCThIO 1011 cmemars 0,05mom16 CO u 0,01mois CO,?

O tB e 1: [CO] = 0,004Mmoub/11; [CO,] = 0,002M0018/71.

11. lnsa peakuuu Hy (r)+ Br, (r) = 2HBr ), npu HekoTOpo# Temreparype KOHCTaHTa
paBHOBecusi paBHa 1. Onpenenuth coctaB (B % 1mo 00beMy) paBHOBECHOW CMECH,
ecau ucxoanbie KoHreHTpauu cocTaBisiin: C(Ho),.. = 3 Moib/i, C(Bh)x. = 2
MOJIB/ L.

OtBeT: [Hy] =2,2momb/n (44 %); [Br] = 1,2moinb/n (24 %),
[HBr] = 1,6momn/1 (32 %).

12.a) Berunciants koHcTanty paBaoBecus B cucteMe: 2NO ) + O, (1) = 2NG; (1), eci
HavyaibHbIe KoHIeHTparmu BeriecT crienytomnme: C(NO),.. = 4Momb/i; C(O2) ex.



= 2 Mo/, a K MOMEHTY HACTYIICHHS PaBHOBECHUs B cMecH octanock 20 %

IIEpPBOHAYAIBHOIO KoJIruecTBa okcuza azora (Il).
OT1BerT: 40.

0) Peakmus npotekaet cornacHo ypaBuenuio: Hy (r)+ |, (r) = 2HI (r). KoncranTa
ckopoctH 31Ol peakimu paBHa 0,16. MicXo/HbIe KOHIICHTPAIMU PEarupyroIImx
BemectB, C(Ho),ex. = 0,04momn/i1; C(lo),ex. = 0,05Momb/n. Beiuucinth Havya b-
HYIO CKOPOCTh PEaKkIMM €€ B TOT MOMEHT, KOIJila KOHIICHTpaIlus BOAOPOJa
YMEHBIIIHJIACh BJIBOC.

Oreert: 3,2 10%9,6 - 10°.

B) Peakuus unger cornacHo ypaBHenuio: 2NO ) + Cl, (r) = 2NOCI (). Kon-
IICHTpAIMX UCXOJHBIX BellecTB J0 Havana peakiuu cocTaBisiin: C(NO),., =
0,4 monw/1; C(Ch),x. = 0,3Momb/1. Bo cKoJIbKO pa3 U3BMEHHTCS CKOPOCTh pe-
aKI[MH 110 CPABHEHUIO C TIEPBOHAYATIBHON B TOT MOMEHT, KOT/Ia TPOpearupyer
TIOJIOBUHA OKCHJIA a30Ta?

OT1BeT: B6Dpas.

r) Berumciaute TemnepaTypHbi KO3()@HUIIMEHT CKOPOCTH PEaKIMH, €CIA KOH-
cranTa ckopoctu ee mpu 100 C cocrasmster 6 - 10% a mpu 150 T — 7,2 -
102
OrBerT: 2,6.

n) Ha ckonbKO TpajycoB ClEAyeT MOBBICUTh TEMIIEPATypy CHUCTEMBbI, YTOOBI
CKOPOCTh MpOTEKaroliel B Hell peakiuu Bo3pocaa B 50 pa3z? TemnepaTypHbliit

K03(pduUIMEeHT CKOpoCcTU peakiuu paseH 1,8.
OtrBeT:Ha67 C.

13. Hanucatpb anexTpoHHbIe GOPMYJIIbl U rpaduuecKre CXEMbl 3aIOJHEHUS JJIEKTPO-
HaMU BaJICHTHBIX OpOUTalIeli aTOMOB M MOHOB!

a) K, Fe'; e) Cl, F&*;
6) N, Cd™; x) As, CP";
B) Ba, NF*; 3) Si, Mr’™;
r) S, Cd™; n) B, CU';
n) O, Agd'; ) P, Zrf",

14. O6BscHUTH 00pa30BaHUE XMUMHYECKON CBSI3U MO METOY MOJICKYJISPHBIX OpOu-
TaJel B CIEAYIOIUX MOJEKyJaX W MoHax. M300pa3uTh SHEPreTUYECKYI0 aua-
TpaMMy pacrpeaeieHus dJIEKTPOHOB Ha MOJIEKYJISIPHBIX OpOUTANISX, pACCUUTATD
TOPSZIOK CBSI3M M YKa3aTh KAKUMH CBOMCTBAMU — JMAMarHUTHBIMH WM Tapa-
MarHUTHBIMH — 00JIaal0T JaHHBIC YaCTHUIIBL:

a) CO; e) NO;



6) Ny; x) CO';
B) NO"; 3) CN;
r) F; n) O;';
1) Oy k) Oy

15. [lonp3ysich METOJIOM BAJIEHTHBIX CBs3€H, OOBACHUTH MEXaHM3M OOpa30BaHUS
XMMHMUYECKON CBSI3U B CIEAYIOUIMX 4dacTuuax. Mcnomb3ys anekTpoHHO-Tpadu-
yeckue GOpMyIIbl, ONPENeTUTh TUIl THOPUAN3AIUY IIEHTPAIbLHOTO aToMa
Y TEOMETPUUYECKYI0 KOH(PUTYPALIIO YaCTULIBI

a) BF;; e) COCE;
6) COy; x) BeR”
B) BF4; 3) SiF;
r) BCl; u) SG;;
n) SO, k) CCl,.

16. Vcnonb3ys 3HauY€HUs CTaHAAPTHBIX SHTAJIBIINNA 00pa30BaHUs NMPUBEICHHBIX OK-
CUJIOB U COJIEN, CPABHUTH UX IO TEPMUYECKOU YCTOMYNBOCTH.

BapuaHThl A Hooﬁp' 208 KJI:K/MOJIB BapuaHThl AH° o6p. 208 KJIK/MOTB
a) MgO (kp) -600,0 e) MgCQG; (kp) -1111,9
ZnO p) -347,5 CaCQ (xp) —-1205,9
0) GeQ (xp) -538,0 x) Al,O3 (kp) -1675,0
PbQ (xp) -276,3 NoOs (k) +83,3
B) MgCG; (xp) -1111,9 3) H,0 (k) —285,5
BaCQ (xp) -1217.,6 H,0, (k) -186,8
r) ZnO (kp) -347,5 1) MnO (kp) -384,6
HgO p) -90,6 MnG, (xp) -519,6
1) SnG (kp) -576,5 k) NO (kp) +90,3
PbQ (xp) -276,3 NG (xp) +33,9

17. a) 1 M pacTBOpa XJIOPOBOJOPOTHOW KHCIOTHI (IUIOTHOCTH 1 r/mit) comepkut
0,01823r xnopoBogopoaa. Kakoit 060beM XJI0pOBOIOPOAA, U3MEPEHHOTO MpHU
HOPMaJIbHBIX yCJIOBUSX (H. y.), CIEAyeT pacTBOPUTH B 1 11 BOJBI [UIS MOTyYCHUS

JAaHHOTO pacTBopa?
OrBerT: 11,21.

0) Beranciute 00BEM pacTBOpa XJIOPOBOAOPOAHON KUCHOTH (rumotHocTh 1,10
r/min) ¢ maccoBoii moner 20 %,Heo0xoauMbIi it npurotosiacHus 500m 1
H. pacTBOpa 3TOU KUCIOTHI?

OTrBerT 83Mmm.



B) B mutpe Boawl pactBopmim 1,11971 ximopoBogopoia, U3BMEPEHHOTO MPH H. Y.
Berunciute MaccoByro noito (%), MONSPHYIO KOHIICHTPAIMIO U MOJISIPHYEO
KOHIICHTPAIIUIO 3KBUBAJICHTA MOJTYYEHHOTO PAacTBOPA, CYUTAsI, UTO €T0 TUIOT-
HOCTh paBHa 1,0r/mi.

OtrBerT: 0,18 %; 0,05M; 0,05H.

r) Paccunrats 00beM KOHIICHTPUPOBAHHON CEPHOM KHUCJIOTHI C MACCOBOM JIOJICH
95,6 % (uiotHocTh 1,8351/MI1), KOTOPBIN HEOOXOUMO B3SITh JJIS TIPUTOTOB-
nenust 200ma 0,5M pactBopa?

OtrBerT: 558Mmi.

) 30 MJ KOHILIEHTPUPOBAHHON CEpHOM KHCIOTHI ¢ MaccoBoit goneii 95,6 %
(mnotHOCTH 1,8351/™M01) BuBatoT B 1 1 BOJbI. BEIYHCIUTE MacCOBYIO JIOJIO
(%), MOJSIpHYIO KOHIIEHTPAIIMIO W MOJISIPHYI KOHIICHTPAIIMIO SKBHBAJICHTA

IPUTOTOBIIEHHOTO PacTBOPa, eciiu ero mioTHocTh 1,030r/mut.
OrBerT: 4,95%:; 0,52M; 1,04H.

18. Kakoii 00beM pacTBOpa CepHOU KUCIOTHI ¢ MaccoBoi goieit 20 % (IoTHOCTH
1,143r/mn) mokno HelTpaauzoBath 100ma 0,5H. pactBopa mienoyn?

OtrBerT: 10,7Mmi.

19. Kakoii o6wem 0,1 H. pactBopa ¢ochopHOH KUCTOTHI MOKHO TpUTOoTOBUTH 13 200
M1 0,26 M pacTBopa TOH Ke KUCTOTHI ?
OrBerT: 1,57

20. JTo xakoro oobema Hajmo pa3daButh 20 mir pactBopa xmopuaa meau (Il) (mmot-
HocTh 1,2 r/mi) ¢ maccoBoit moneit 20 %,4T0o0bI MONTYYHTh PAcTBOP C KOHIICH-
tparueit 0,517
OrBerT: 0,1425.

21.K 2 n Boasl no6aBunu 1 i1 ceprolt kuciothl (mmotHocTh 1,84 1/Mi1) ¢ MaccoBoi
noneit 100%.ITnotHOCTH MoayueHHOro pactBopa 1,55r/mi1. Beraucnuts Macco-
Byt0 10110 (%), MOJIAPHYIO KOHIIEHTPAIMIO ¥ MOJISIPHYIO KOHIICHTPAITUIO YKBH-
BaJICHTA MOJIYY€HHOTO PacTBOpA.

OtrBerT: 47,91 %; 7,58/; 15,16H.

22.Kaxkoit 00beM pacTBopa pochopHoit kuciotel (m1oTHocTh 1,4 r/MiT) ¢ MaccoBoi
noneit 20%tpebyercsa s npurotosinenus 5 0,3H. pactBopa?
OTtBeT: 175Mmi.

23. pH xemymoyHOTO COKa, COAEp AIIETO XJIOPOBOAOPOAHYIO KHCIOTY, paBeH 1,7.
Berunciute MaccoByto noimo (%) HCI B sxenynouHoM coke, MPUHSB TUIOTHOCTh
ero paBHou 1 r/m.
OrBerT: 0,073%.



24. pH xpoBu 310poBOTO yenoBeka paBeH /,36,a mpu cuiIbHOU Juxopanake pH mo-
HIDKaeTcst 10 7. Bo ckonmpko pa3 yBeIMUYMBAETCS KOHIICHTPAIHsI BOAOPOIHBIX
MOHOB B KPOBU?

OTBeT: B2,3pa3a.

25.Bpruucnuts pH:
a) 0,0005u pactBopa Ba(OH).
OrBerT: 10,7
0) 0,001M pactBOpa CepOBOAOPOA, YUUTHIBAS MEPBYIO CTYIICHb HOHM3auU. O T
BeT. 502 *

26. 5mi pactBopa a30THOM KucaoThl (mmotHocTh 1,40r/Mi1) ¢ MaccoBoii qoieii 65 %

pa3baBuiu Bofoii 1o 2 1. Onpenenuts pH moxydeHHOro pacTBopa.
OrBerT: 1,44.

27.pH pactsopa 8,4.Paccuntarh KoHIEeHTpanuio nonos H' u OH™ B 3ToM pacTsope.
Oreet: C(H") =4 - 10° monb/i; C(OH) = 2,5 - 10° moms/m.

28.Omnpegnenuts pH pactBopa, coaepxkamiero B 21 0,001monb yriaekuciaoro rasa.
OrBerT: 4,91.

29. BbIUuCIuTh MOJISIPHYIO KOHIIEHTPAIUIO U MOJIAPHYIO KOHIICHTPALIMIO SKBUBAJICH-
Ta pacTBOpa CEpHOM KUCIIOTHI, €ClI U3BECTHO, uTo pH 2,2.
OrBer: 3,15 - 10M; 6,3 - 10 1.

30. 1M pacTBOpa XJIOPOBOAOPOAHOM KHCIOTHI (mmoTHOocTh 1,18 1/MiT) ¢ MaccoBoit

noneit 36 Y%paszbaBunu Boaoi 10 1 1. Beruucnute pH nomyduennoro pactsopa.
OrBerT: 1,93.

31.Beraucmute pH pactBopa NaOH (urotHocTs 1,011/Mi1) ¢ MaccoBoit poneit 1 %,

CUMTasg HOHHU3AIUIO ITOJIHOM.
OrBerT: 13,4.

32. Beruucinuth KOHIICHTpalnio noHoB AQ+ B HackimeHHoM pactBope AJCI, coaep-

xarem 0,1 Mous/11 Xmopuaa HaTpus.
Orset: 1,6 - 10° momb/m.

33.Kakoit 06beM Boabl HeoOxoauMm uia pactBopenus 0,1r nonuna cBuHNIA.
OrBeT: 0,1675.

* 3I[GCB n gajace H€O6XOI[I/IMBIG 3HAa4YCHUS KOHCTAHT MOHM3allu1 KUCJIOT U OCHOBaHHﬁ, KOHCTAaHThI
PACTBOPUMOCTH IPHUBOJATCA B Ta6J'II/II_[aX MPUITIOKCHUHU.

34.BeimajaeT M ocafiok cynb(ara CBUHIIA IPU CIMBaHUU paBHBIX 00beMoB 0,001M
pactBopoB Pb(NQ), u N&SO,?
O T B € T: 0CaJIOK BBIMAJET.



35.Berauciuts pactBopumocts CaSQ B Moib/i u B 1/71.
Orsert: 3,16 10° moms/n; 0,431/

36. Ckombko T 6apus B Buje HOHOB cofepkutcs B 300 M1 HACHIIIIEHHOTO pacTBOPa,
NpUHUMAaeMoro ¢ cycrnensueil BaSQ mpu peHTreHOCKOMUYECKOM HCCIeoBa-
HUM Kenynka? OneHuTe, 0nacHo JIM 3TO JUIsl )KU3HH, €CIIU OTPaBJICHHUE HACTyIa-
eT npu pueMe cBhiiie 20 Mr 6apus B BUJI€ HOHOB.

OtBeT: 0,00042r (st )KU3HU HE OTACHO).

37.CKOJBKO JUTPOB BOABI HEOOXOAUMO B3sITh [tk pactBopenus 1 PbCL?
OrBerT: 0,2111.

38.B 1 1 nacsimennoro pacteopa Bag(PQOy), conepxutcs 5,4 - 10° r comu. Boruwc-
itk Kg(Bag(PQy)y).
OrserT. 6,3 10%,

39. Bemazer 1u ocanok cyibdara O6apusi npu civBaHud paBHbIX 00beMoB 0,001 H.
pacTBOPOB cynbdara HATPHUS U XJIopuaa oapus?
O T B € T: 0OCaJIOK BBIMAJIET.

40. B 100 M HACHIIEHHOTO pacTBOpa KapboHaTta kanblus conepxurcs 0,69mr co-
nu. Beraucnuts koHcTanTy pactsopumocts (Ksp) CaCaQ.
OTseT: 4,75 - 10°.

41.Bo cKOJBKO pa3 KOHIIEHTPAIHsI HOHOB cepeOpa B HACHIIICHHOM PacTBOPE HOAUAA
cepeOpa Oosbliie, 4eM B HACHIILIEHHOM pacTBope cynbduaa cepedbpa? O T B € T: B

1,8 - 16.

42.Hamnucats B MOJIEKYJIAPHON Y HOHHOM (popMe ypaBHEHHS CIEYIOLINX PEaKIUM:

a) Zn(OH), + KOH = e) Na,SO; + HCl =
Zn(OH) + HNO; = HSiO; + NaOH =

6) Al(OH); + H,SO, = %) AgCl + NS =
Al(OH); + Ba(OH) = HPO, + KOH =

B) ZN(OH), + KOH = 3) Pb(OH), + HNO; =
Zn(OH) + H,SO, = Pb(OHy + KOH =

r) Sh(OH) + HCl = u) Ca(HCQ), + HCl =
Sb(OH) + KOH = ZnC + KOH (36.) =

1) Fe(OH), + HNO; = k) FeCh + NH; - HO =

KHSQ, + H,SO, = Ba(HCQ@), + Ba(OH} =



43. HamucaTh ypaBHEHHS peaklMii THAPOIN3a B MOJIEKYIIPHONW U HOHHOHU opme

u ykazaTth pH pactBopos (pH <7, pH =7, pH > 7):

a) CrCls; K,CO;. Kak MOXHO YCHITUTB THIPOJIN3 3THX COJICH?

0) Cry(SOQy)3; NagPOy. Kak MOKHO YMEHBIIUTH THAPOJIA3 ITUX COJICH?

B) Na&S; AI(NOs);. Kak Brnusier yBenwueHue TemrepaTypbl Ha THAPOIU3 ITUX
conei?

r) Alx(SOy)s3; Ba(NG,),. Kak Bimsier yMeHbIIEHUE TEMIIEpaTypbl Ha THIPOJIU3
ATUX COJICH?

n) CuSQ; K3PO,. Kak MOXHO YCHIIMTH THAPOJIN3 STUX COJICH?

¢) ZnSQ; NaCN.Kak M0okHO 0c1a0UTh THAPOJIN3 ITUX COJICH?

k) Fe(NQ)s; NaCO;. Kak BimsieT Ha cTeneHb THIIPOJIN3a STUX COJICH BBEICHHE
B PACTBOP KUCJIOTHI?

3) NaClO; Cu(NQ),. Kak BimsieT Ha CTENICHb THIPOJIN3a 3THX COJICH BBEIACHHUE
B PAacTBOP IIEJIOYHU?

u) MgCl,; K3PO,. Kak Bamsier yMeHbIIEHHE TEMIIEpaTyphl Ha THAPOIU3 STHX
conei?

k) AICIl3; NaSG;. Kak Biuser yBennueHue TeMmrepaTypbl Ha THIPOIH3 ATHX
conei?

44, YauTeIBas, 9TO KOOPAMHAIIMOHHOE YMCIIO KOMIUIEKCOOoOpa3oBaTes paBHoO 6, Ha-

45.

46.

MMUCaTb KOOPAMHAITMOHHYTO (I)OpMYJIy KOMIINICKCHOT'O COCAMHCHUA, JaTh Ha3Ba-
Hue. Hanucartb YPaBHCHUS HOHU3AIMU KOMIIJICKCHOT'O COCANHCHU A
M BBIPAKCHUC KOHCTAHTBI HECTOMKOCTH KOMIIJIEKCHOI'O MOHA:

a) Co(CN) - KCN - 2HO; 3) CrFs - 4H0;

6) Co(SCN) - NH,SCN - 2NH; u) Fe(CN), - 3KCN;
8) SN(OH),- 2NaOH; k) CoCk - 5NH.

r) PtCl, - 3NH;

m) Co(NOy)s - 3KNO;;
e) Pt(OH), - KOH - KClI;
%) CrCl - 3H0 - 3NH;

KOHTPOJIBHAS PABOTA Ne 2

Hanucate ypaBHEHUS peakiui, IPOTEKAKOIIMX HA AIEKTPOAAX MPU IIEKTPOJIN-
TUYECKOM CIIOCO0OE MOJyUEHUs IIETOUYHBIX METAJIOB U LIEI0YEH.

Hanucatpe ypaBHeHUs peakunil TOPEHUS JIUTUS, HATPUS, KAJIUS U HA3BaTh IOJY-
YeHHbIe coeauHeHusa. HanucaTh ypaBHEHUs peaklil MOJTYUYEHHBIX COCAUHECHUN
C BOJOM.
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54.

Hanucate ypaBaenus peakuuit K;O, K;0O,, KO,, KO3 ¢ Bonoii. Kakoe u3 atux
COEJIMHEHUH TOJTYy4aloT MPHU CTOPAHUK METAJUTMYECKOT0 Kajus Ha BO3yXe?

Kakne cBOMCTBA MpOSABISET NEPOKCHA BOAOPOAA B  OKHCIUTEIBHO-

BOCCTAHOBUTEJIBHBIX pPEaKIUAX? YKa3aThb CTENEHb OKHUCIEHHUS KUCIOpOJIa B

ATOM coeAuHEeHNU. Hanncars ypaBHEHUS pEaKLIAN:

a) TIepMaHraHaTa Kajus ¢ TIepOKCHIIOM BOJOPOZa B HEUTPaJIbHOM cpee;

0) cymeara xpoma (I1l) ¢ mepokcuoM BoIOpOIa B IIETOYHOM cpesie. Y paBHATh
MOHHO-3JIEKTPOHHBIM METOJIOM.

Kakne cBoycTBa MHpOSIBIASET MEPOKCUI BOAOPOJAA B OKHCIUTEIBLHO-BOCCTAHO-

BUTENbHBIX peakUMsIX U nouemy? HanmucaTe ypaBHEHUS B3aUMOJECICTBUS:

a) IepoKCUaa BOJAOPOA C XpOMAaTOM HaTpHs B HEUTPAIBHOI cpere;

0) mepokcuaa BoJOpoia C HOAUIOM Kaiusl B KUCIOW cpeie. YpaBHITh HOHHO-
AIEKTPOHHBIM METOJIOM.

Kakue cBoiicTBa NpOABISET MNEPOKCHUJ BOJOPOJAa B OKHCIUTEIbHO-BOCCTA-
HOBUTEJIBHBIX PEaKIusIX? YKa3aTh CTETNEHb OKHCIICHHSI KHCJIOPOJa B 3TOM CO-
enuHennn. Hamucarh ypaBHeHus peakiuii okcuaa Bucmyta (I1l) ¢ mepokcumom
HaTpus (IpH CIUTABJICHWHN) W TIEPMaHTaHATa KaIHs ¢ TICPOKCHIOM HATPHS B KH-
CIIOU Cpele.

Kakue cBolMcTBa TMpOSIBIAET HAANEPOKCHI Kaldusg B  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakiusax? UeMy paBHaA CTENEHb OKHMCIICHHs KUCIOpoja B
3ToM coenuHeHUU? HamucaTh ypaBHEHUsS peakIuidi W YpaBHATh HOHHO-
AIEKTPOHHBIM METOJIOM:

a) HAJIEPOKCH/IA KA C CEPHOM KHCIIOTOM;

0) HaxmepoKCcUIa Kajusl ¢ MOIUIOM Kajlvsi B CEPHOKHUCIION cpejie.

B dyem nposiBisitoTCS OTAMYMS CBOMCTB BEOT CBOMCTB Apyrux S-51eMEeHTOB
2 rpynnbl ? Hanucatb ypaBHEHUsT peakiivii;

a) OEpHIUTHSI ¢ PACTBOPOM IICIIOYH;

0) ruapokcuaa OEpUILTUS C PACTBOPOM IIEJIOYH.

Kak u3MeHst0TCsl KHCIIOTHO-OCHOBHBIC cBoiicTBa B psiay Be(OH) — Ba(OH)
u nodyemy? HamucaTe ypaBHEHUS peakiuii, MOATBEPKIAOIMMX aM(pOTEPHBIE
cBoiictBa Be(OH) B MoJieKyIIpHOM 1 HOHHOM BH/IE.

Hammcats ypaBHeHUs peakiuii mepokcuaa oapus:

a) ¢ CEpHOM KHCJIOTOM;

0) ¢ pacTBOpoM HUTpaTta cepedpa,

B) C PACTBOPOM HMOM]IA KAIHS B IPUCYTCTBUHU XJIOPOBOJAOPOTHON KHUCIOTHI;
r) ¢ okcuaoM mapranna (1V) npwu crtaBiieHun.

VYka3atrh, Kakue CBOMCTBA MPOSBISET NEPOKCU OapUs B KAXKAOU PEaKIIUU.
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[TonoxxeHue xpoma B psiJly CTaHJAPTHBIX JIEKTPOJAHBIX MOTEHIMAI0B. HanucaTth
ypaBHEHUS peakuii Xxpoma ¢ pa30aBIE€HHBIMU U KOHLIEHTPUPOBAHHBIMU KHUCJIO-
TaMHU.

Kak monyuuts rugpokcua xpoma (I11) u3 okcuma xpoma (lII)? IToarBepautsb
YpaBHCHHUSIMM DPEAKIIMA KHUCIOTHO-OCHOBHBIE W OKHUCIMTEIbHO-BOCCTAHOBHU-
TeJbHBIC CBOMCTBA OKcuaa u ruapokcuaa xpoma (I1).

Kakue crenenu oxucieHus mposiBiasieT xpom? Kak HM3MEHSIOTCS KHUCIOTHO-
OCHOBHBIE€ Y OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA B PSAY TMAPOKCUIOB
XpOMa C YBEITMYECHUEM CTETICHH OKUCIIeHUs XpoMa? [loaTBepauTh ypaBHEHUSIMHA
peaKkuui.

VYka3aTh, KaKHe HMOHBI CYIIECTBYIOT B BOJHBIX pactBopax cosieid xpoma (Ill) u
xpoma (VI): a) mpu pH > 7; 6) npu pH < 7. IIpuBectu mpumepbl COOTBETCT-
BYIOIIIUX COEAMHEHUH, Ha3BaTh WX. Hamucath B MOJIEKYISIPHOM W HOHHOM BUJIE
ypaBHEHHUs peakiuii nmepexosa cyiabdara xpoma (llI) B XpoMHT Kanust U JUXpo-
MaTa KaJlis B XpoMmaT Kajusl.

HanucaTte ypaBHEHME peaklMK MOJYYEHHS MMEPOKCUIA XpOMa U3 TUXpoOMaTa Ka-
musi. KakoBa cTemeHb OKHCIEHUS XpoMa B mepokcuae xpoma? Kakue cBoiicTBa
MPOSIBIISIET TIEPOKCU XpOMa B OKUCIUTEIHHO-BOCCTAHOBUTEIIbHBIX PEAKIUAX ?
[lonTBEpANTH YPAaBHEHUSMU PEAKLIMM.

3aKOHYUTh YPaBHEHHUS CJICAYIOIIUX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaK-
i (U1 peakimid, TPOTEKAIINX B BOJHBIX PAacTBOpax, KOIPPHUIUEHTHI T10-
n00paTh HOHHO-3JIEKTPOHHBIM MeT00M). OIpeaeauTh MOJISIPHBIC MacChl SKBH-
BAJICHTOB OKUCIIUTENEN U BOCCTAHOBUTEINIEN B PEAKIIUSAX:

a) K[Cr(OH),] + Br, + KOH =
KoCr,07 + SQ + H,SO, =

0) CrCl + NgS,0g + H,O =
KoCr,07 + H,S + HO =

B) K.CrO, + PH; + H,SO, =
Cr(SOQy)3 + (NH,).S,0g + HO =

r) Nag[Cr(OH)e] + Cl, + NaOH =
CrQ; + H,SO, =

1) NaCrO;+ NaS + HO =
KoCr,07 + H,0O, + H,SO, =

e) CrO;3 + KCIO; + KOH > criaBnenue
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KoCr,07 + KNO; + H,SO, =

x) KoCrO7 + NoHy + H,SO, =
K[Cr(OH)4] + H,O, + KOH =

3) NaCrQ + NaClO + NaOH =
K,Cr,0O7 + HCI (koH1.) =

u) Cr(OH) + Ch + KOH =
KoCr,0O7 + Kl + H,SO, =

k) K;CrO, + NH,OH + H,SO, =
CrOs; + KNO3+ KOH = crmuiaBienune

Hamucate ypaBHeHus peakiuii (¢ koaddummreHTaMu) s CISAYIOMUX MpeBpa-
IEHUH.

a) Ko.CrO; > CrGs > Cr2(804)3 > K,Cro, » Ko.CrOy > CrC|3 > Cr(OHb,

6) K,Cr,0; > KCrO, > Cr(SQy)s > CroHSQ = K[Cr(OH)J] & K,Cro, -
-> K,Cr0Oy;

B) CrC|3 > Cr(OHk > Cr203 > KCfOz > Cf(NOg)g > K2C|’O4;

F) Cr> Cr2(804)3 > Kg[Cr(OH)G] > K,CrO, » KoCrO; » CrGs >
>Cr(SQy)3;

1) Cr,03 >NaCrQ, > NaCrO; > NaCr,0; - Cry(SQy); » CrOHSQ,;
e) CrO; > Cr0Os3 2 Ky,CrO, = KoCrO; & Cr(SOy)3 = Ki[Cr(OH)g;
k&) KoCrO, > K,Cr,0; > CrQs > Cr(SQy)s > K[Cr(OH)4] > K,CrOy;
3) Cr > K3[Cr(OH)g] > KoCrO4 > Ky,CrO7 > CrOs > Cr(SOy)s.

[TonoxeHue Maprasua B psiay CTaHIAPTHBIX JIEKTPOJHBIX NOTEHIManoB. Hamnu-
caTh YpPaBHEHUS PEaKIMi MapraHiia ¢ pa30aBIeHHBIMU U KOHIICHTPUPOBAHHBIMU
KUCJIOTaMU.

OxapakTepr30BaTh U3MEHEHHE KUCIOTHO-OCHOBHBIX CBOMCTB B Sy OKCHJIIOB U
THJIPOKCUIOB MapraHila ¢ yBEJIMYEHUEM CTETICHH OKHUCIEHHUS MapraHia. Hamm-
caTh ypaBHeHHs peakuuii moxyaeruss MNO,, ucxoas u3 coeMHEHN MapraHia;
a) ¢ 0oJiee BEICOKOM CTCIIEHBIO OKUCIICHHS,

0) ¢ Oosiee HU3KOM CTEMEHBIO OKUCIICHHMS,

Koaddunmentsl mogo6patb HOHHO-3IEKTPOHHBIM METOIOM.

[TonTBepANTh YpaBHEHHSMHU PEAKIMH KHUCIOTHO-OCHOBHBIC M OKHCIUTEIBHO-
BOCCTaHOBUTENbHBIE cBoMicTBa MNOs,.



65. Hanwucarb ypaBHeHUs peakluii MOJy4YeHUs MaHTaHaTa KaJlus MyTeM:
a) OKHCJICHHUS,
0) BOCCTaHOBIICHUS] COOTBETCTBYIOIINX COSAMHEHUN Mapranina. Kakue cBoiicTBa
IpPOSBIISAIOT MAHTaHaThl B OKHUCIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKLMSIX?
OTBeT NOATBEPIUTH YPABHEHUSIMH PEAKIIUI.

66. Kak Bmusier pH pacTBOopa Ha OKHCIHMTEIBHBIE CBOMCTBA mepMaHranatoB? OTBeT
MOJTBEPIUTHh YPABHEHUSIMH PEaAKIUil, B35IB B KAUeCTBE BOCCTAHOBUTEIICH:
a) Cyab(QUT HATPHUS,
0) noaua Kaaus.

67. 3aKOHUYUTH U YPABHIATH HOHHO-3JIEKTPOHHBIM METOJOM CJEAYIOIINE PEaKLIUU:
a) KMnO,4 + H,S + HSO, =
MnSQ, + K;S,05 + H,O =
0) KMnO4+ NaSO; + H,SO, =
MnSQ, + H,0O,+ H,O =
B) MnO, + HCI (korm.) =
KMnQ,+ KI + KOH =
r) KoMnO,4 + H,O =
KMnQ, + KI + H,SO, =
n) KoMnO, + Cl =
KMnQ, + Kl + H,O =
e) Mn + H,SO, (konir.) =
KMnQ, + KNO, + KOH =
x) KMnO,+ FeSQ+ H,SO, =
KoMnO,4 + HO;, + H,O =
3) KMNnO4+ MnSQ, + H,0O =
MnG, + KI + H,SO, =
) KMnQO, + K,SGO; + KOH =
MnSQ + KBiO3; + HNG; =
k) MN(NOs), + PbQ + HNG; =
KMnGQ, + K;SO; + KOH =
68. Hamucarp ypaBHeHUs peakiuii (¢ KoapuumeHTamMu) 1 CISAYIONNX IpeBpa-
IEHUH.
a) N&eMnO, > NaMnQ, > MnO, > MnCl, > HMnQOy;
0) Mn > Mn(NGs), > MnO, > K,MnO4 > MnSQ, > Mn;
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75.

B) MNO, >NaMnO,; > MnO, - MnCl, > MnOHCI,

r) MnSQ, > HMnO4 > Mn,O;»> MnO, > NaMnO;;

1) Mn;O4 > Mn > MnSQ, > HMnO,4 > MnO;;

e) MnO, > CaMnQ > MnCl, > HMnO4 > Mn,Oy;

x) KMnO4 > MnO, > K,MnO4 > MnCly;

3) MnO, 2> Ko:MnO4 > KMNnO4 > MnSQ, » (MNOH),SO, > MnSQy;
1) MN(NGs), > HMnO, > Mn,O; > MnO, > NaaMnO,.

OxapakTepu3oBaTh U3MEHEHHE OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
ruapokcugos Fe (1), Co (I1)u Ni (I1). Hamucarps ypaBHEHUs peaKIWii BOJHOTO
pacTtBopa cynbdara xenesa (I1): a) ¢ kucimopogom; 6) ¢ GPOMOM B IIETOYHOM
cpene. Kakue u3 ykazaHHBIX THAPOKCHIOB MOYKHO OKHUCIIHTD MIEPOKCHUIOM BOJIO-
pona?

OxapakTepr30BaTh H3MEHEHHE KUCIOTHO-OCHOBHBIX CBOMCTB ruapokcuios Fe (ll1).
Co () u Ni (Ill). HamvicaTh ypaBHEHHsI peakiiiii XJIOPOBOIOPOIHON KHUCIIOTHI, &) C
rugpokcuiom xkenesa (l1l); 6) ¢ ruapokcumom kodanbta (I11).

Hanwucates ypaBHEHHE peakiuy MojiydeHus ¢eppaTa HATPHUs U3 XJIOpHUIA KKeje3a
(). Kaxmmm cBoiicTBamMu  o0JlamaroT  QeppaTl B OKHCIUTEIHHO-
BOCCTAHOBHTEJIBHBIX peakiusx? Hamucath ypaBHeHMs peakiuii ¢eppata Ha-
TpPHS:

a) C KOHIIEHTPUPOBAHHOM XJIOPOBOIOPOJIHOMN KUCIIOTOM;

0) ¢ BOOOM.

Kak B3anMOZENCTBYET KENE30 C KOHLIEHTPUPOBAHHBIMUA a30THOM M CEPHOM KHU-
CIIOTaMHU TpH OOBIUHBIX YCJIOBUAX W MpH HarpeBaHuu? HamucaTh ypaBHeHus
COOTBETCTBYIOIIUX PEAKLIMIA.

Hanmcarte ypaBaenus peakuuii ruaponusa FeSQ u Fe(SOy); B MonekynsipHOi
U noHHOM (opme. CpaBHUTH CTENEHb I'MIpoau3a U pH B pacTBopax 3THX conent
OJIMHAKOBOM KOHIEHTpauuu. Kak MOXHO yCHIIUTh TUAPOIN3 ITUX COJIEH?

Hanucate ypaBHeHHS peakiuii (¢ Koa(duimeHTaMu) sl CASAYIOUUX MpeBpa-
IICHUH.

a) Fe> FeClL > FeCk > Fe(OH)} > Ba(FeQ), > Fe(OH} > Fe(NQ)3;

0) FeSQ > FeS-> Fe(NQ); » Fe0; > KFe(, » KyFeQ, > Fe(OH);

B) Fe> FeSQ > Fe(OH} > KyFeQ, > Fe(SQy); > FEOHSQ;

r) FeCk > Fe(OH} > KFe(G, - Fe(SOy); 2 KyFeQ, > FeCk > FeOHCY.

HanucaTe B MOJIEKYJIIPHOM M MOHHOM BHJC YPaBHCHHUS PEaKIUi, T0Ka3bIBaIO-
mmx aMm(poTepHbIe cBoKicTBa THApokcuaa maTuHbI (V).



76. 3aKOHYUTH M YPABHATH HOHHO-3JICKTPOHHBIM METOJIOM CJICTYIOIINE PEAKITHH:
a) PdCL + CO + HO =
FeOs; + KNOs;+ NaOH =cmiasnenue
0) Pt+ HClI + C} =
FeO, + HNG; (kon1r.) =
B) K4[Fe(CN)] + KMnO4 + H,O =
Co(OH}) + HCI (xon1r.) =
r) F&O; + KCIO; + KOH - cmnnaBinenue
Pt(OH), + NaOH =
n) Pt + HNQ + HCI =
FeS + HNQ(koui1.) =
¢) NaFeQ, + HCI (kon1.) =
Ni(OH), + Br, + KOH =
x) KoFeQ, + Kl + H,SO, =
Co(OH) + Cl, + KOH =
3) K3[Fe(CN)] + H,0O, + KOH =
Pt(OH), + HCI (u36.) =
n) FeO, + HCI =
Ni(OH); + HCI (kon1r.) =
k) Co(OH) + NaOCl + HO =
F&O, + H,SO, =
77. OOBACHUTH MO METOY BAJICHTHBIX CBA3EH MEXaHMU3M 00pa30BaHUS XUMHUECKON

CBSI3HM, THN THOPUIM3ALMU M TEOMETPHUUECKYI0 KOH(PUTYpALMIO CIEeIYIOIINX
KOMIUIEKCHBIX UOHOB!:

a) [Cu(NH,) " 3) [Hgll]*

6) [Be(OH) 1> u) [Au(OH),]

B) [Ag(CN),]” k) [Be(H,0),]**
r) [Zn(NH3)]** 1) [Zn(OH))*
m) [AuCly]” m) [AgCly]

e) [Zn(H0).*" n) [Ag(NH3),]"*
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%) [AQ(S:05)2]* 0) [Hg(CN)J*

Hanucatpb 37eKTpoHHBIE (HOPMYITbl aTOMOB 3ieMeHToB | B-rpynmbl. Kakue cre-
NICHW OKHUCIIEHUs MOTYT mposiBisate CuU, Ag, Au?Hanucats ypaBHEHHUS PEaKIIHIA:
a) nosyuenuss Cl,O u3 CuCl;
0) runponuza CuCh u AuCls.

[Tonoxenue Cu, Ag, AUB psily CTaHAAPTHBIX AIEKTPOIHBIX MOTeHIHanoB. Ha-
nMcaTh ypaBHEHUs peakumii B3aumoercteust Cu, Ag, AUcC KUCITOTaMH.

B uem 3akmrouaercs pasnuuue B3aumozeicTBus ruapokcuaa meau (1) ¢ u30bIT-
KOM THAPOKCH/Ia HATPHUS U C BOJHBIM pacTBOpoM amMmuaka? Hamucate ypaBHe-
HUS PEAKIUM.

[lonTBEpANTH YpaBHEHUSIMU PEAKLIHUM KMCIOTHO-OCHOBHBIE CBOMCTBA OKCUAA U
rugpokcuaa 3oj0ta (11).

Hanmcath ypaBHEHHS peakIHid, MPOTEKAIOIIUX MPU OCYIIECTBICHUU CIIEIYIO-
mmx npespamenuii: Cu > CuCh - Cu(OH) - Ba(CuQ), > CuSQ > >
(CuOH)CGO; > CuO.

[Tonoxenue Zn u HY B psiay cTaHAapTHBIX 3JEKTPOAHBIX NMOTeHI[ManoB. Hamu-
caTh ypaBHEHUsS peakiuii B3aumoaencTBus ZN u Hg ¢ pazbaBneHHBIMU U KOH-
LEHTPUPOBAHHBIMU KUCJIOTAMU.

Hanmcarte ypaBHenus peaxiuii coneit muaka u prytu (ll) ¢ pactBopom aMmmuaxa.
Kak nosnuser no0asneHue cojseil aMMOHMS U U30BITOK aMMMaKa Ha 3TO B3aM-
MOJEeHCTBUE?

Hanucates B MOJNEKYISIpPHOM M MOHHOM BHJIE ypaBHEHHs peakUui THIpOIu3a
HuTpaToB 1uHKa, pTyTd (1) 1 prytu (l). Kak M0oXHO 0CTaOUTh THAPOIN3 ITUX
conen?

Kakwue cBoticTBa nposBisitor coequnenus pryta () u pryru (1) B okuciuTenb-
HO-BOCCTaHOBHUTENBHBIX peakiusax? OTBET TMOATBEPAWTHh YPAaBHCHHSIMH peak-
1007078

Hanucath ypaBHEHHE JUCIPONOPLUOHHpoBanus noHa Hg,’". Kak MoxHO mpe-
JOTBPATUTH AUCIIPONIOPIIMOHUPOBaHue coneid prytu (l) B pacTtBOope?

B xakom HamnpaBJIeHUM CMECTUTCSI PABHOBECHE PEAKIUH MPH J00ABICHUN

K pactBopy Hg(NOs),: a) cynbdun-nona; 6) u30bITKa HOAU-IOHOB?

HanucaTh ypaBHEHHsI peaklUi MOJYyUEHHUS CICAYIOIIUX KOMIUIEKCHBIX COCIH-
HEHUH B MOJICKYJIIPHOM W MOHHOM BHJIE:
a) cynb(dara TeTpaaMMUHIIMHKA U3 CyJb(ara UHKA;
murmanuaokymnpara (1) kamus u3 muanuaa meau (1);
0) TeTparuapokcuao0epuIIaTa HATPUS U3 THAPOKCHIA OCPHUILIHS;



xyopuja qrammuacepeopa (1) u3 ximopuna cepedpa (1);

B) Terpanoaugoruapaprupara (I1) xamus usz noguna prytu (11);
cynbdara terpaammuamenu (1) u3 cynedara menu (11);

I) XJIOpHUIa TeTPAaaMMHHIIMHKA U3 XJIOpUA IMHKA,
mutrocynbdarokymnpara () Harpus u3 Tnocynbdara memnu (1);

n) terpanranugoruapaprupara () xamus u3 nuanuaa prytu (11);
teTparuapokcugoaypara (1) marpus u3 rugpokcuma 3omora (l11).

89. HCHOJ’IBB}’H BEJIMUMHBLI KOHCTAHT HECTOMKOCTHU COOTBCTCTBYIOIIINX KOMIIJICKC-
HBIX MOHOB, caenaﬁTe BBIBOJABI O BO3MOKHOCTHU O6pa?:OBaHI/IH HOBBIX KOMIIJICKC-
HBIX COGI[I/IHGHI/Iﬁ " HAITMIIWUTC YPABHCHUA COOTBCTCTBYIOIINX peaKuHﬁ B MOJIC-
KYJSIPHOM M HOHHOM BHJIC.

a) [Cu(NHz)4]Cl, + KCN =
KIAQ(CN),] + NHz =

0) K5[Cu(CN),] + NH3=
[Ag(NH3)2]JNO3; + NaCN =

B) NaJAg(CN)] + NaS,05 =
Ko[Hgl4] + KCN =

r) K;[HgBry] + Kl =
Ko[Zn(OH),] + KCN =

1) Ko[Zn(OH),] + KCN =
Ko[Hg(SCN)] + KCI =

e) Ko[Hg(SCN)] + Kl =
[Ag(NH;),]Cl + NapS,05 =

x) Ko[CuCly] + KCN =
Ko[Hg(CN),] + KCI =

3) K2[HQ(CN),] + Kl =
Na[HgCl4] + NaCN =

) K3[Ag(S:03)2] + KCN =
K[Cu(CN)] + Kl =

K) K3[AQ(S:03),] + NH3 =
Ko[HgBry] + Kl =

90. 3akOHYUTH YpaBHEHHUSI CIEIYIOMINX peaKUUid, KO3()PHUINEHTH B OKUCIUTETHHO-

BOCCTAHOBUTCIIbHBIX PCAKIUAX, IMPOTCKAIOIMMX B BOJAHLIX pacTBOpax, paccrTa-
BUTH HOHHO-DJICKTPOHHBIM MCTOAOM.
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a) Hg + KCN + HO, =
Ag+HS+Q =

0) ZnS + HNQ (xoHw.) =
Ag + NaS,Og > cnnasnenue

B) [Ag(NH5)2]JNO; + CO + KOH =
Zn(OH), + KOH =

r) AgBr + NaCN =
HgCl, + HNG; (kon1r.) =

1) Au+ KCN + Q + H,O =
H(NO3), + HNO; (koH1.) =

KOHTPOJIbBHASI PABOTA Ne 3

Kak nosyuaror ranorenuibl 0opa v KakoBa B HUX NPUPOJA XUMMUYECKON CBSI3U?
Hanwmcare ypaBHenus peaknuii runpoinsa BF; u BCls.

Kak nonyuator qubopan? KakoBa 0COOCHHOCTh XUMHYECKOU CBSI3U B JAUOOpa-
He? Hammcats ypaBHeHUE peakiuu 1u0opaHa ¢ BOJOM.

CnocoObl mosryyeHust 00pHON KHUCIOTHI (IIPUBECTH HECKOJIBKO YpaBHEHUH peak-
nuii). Hanvcars ypaBHeHHs peakiuii O0pHOI KUCIIOTHI: a) ¢ U30BITKOM IIEI0YH;
0) ¢ HEIOCTATKOM ILEJIOYH.

Kakne xauecTBeHHbIE PEaKIMH XapaKTEPHbI A1 OOPHOM KHUCIOTHI U €€ COJIeh?
IIpuBecTn mpuMepsl COOTBETCTBYHOUIMX peakuuil. Hamucars ypaBHeHHs peak-
Uy ruponu3a rerpadopara Harpus (1 u 2 ctanun).

Hanucate ypaBHenus peakuuii ruaposuza BCls u AlCI 3 B Mmonekynspaom
¥ MOHHOM BHJIC.

Hanucats ypaBHEHUs peakuuil B3auMOJEHCTBUS OOpa U alIOMUHUSA C KOHIICH-
TPUPOBAHHOM A30THOM KHUCIOTOM M PacCTaBUTh KOIPPUIUEHTH HOHHO-
JIEKTPOHHBIM METOJO0M.



97. AmomokanueBble KBacibl. HamucaTh ypaBHEHHUS peaKIMid MOJy9ICHUS KBaCIOB,
UX MOHM3AIMH B BOJHOM PAacTBOPE U B3aUMOJCHCTBHS: a) C U30BITKOM pacTBopa
nresioun; 6) ¢ pactBopom BaCh. [IpuMeHneHne anroMOKaJIMEeBBIX KBACI[OB B Me-
TULIAHE.

98. CpaBHUTH KHCIOTHO-OCHOBHBIE CBOWCTBA THAPOKCHIOB Oopa U amoMuHusa. Ha-
nHUcaTh YpaBHEHUS PEaKIMi, TOKa3bIBAIOIIUX 3T CBOMCTBA, B MOJIEKYJISIPHOM U
MOHHOM BHUJIE.

99. Kak nonyuart Oypy? Hanucars ypaBHEeHHs peakiuu ruapoiusa oypel. Kakue
coeTMHEHUsT OOpa MPUMEHSIOTCS B METUIINHE ?

100. Kakue u3 crneayromux coeauderuii BoOs, Al,Os, AlLS;, NaB4O;, Aly(SQy)s,
BF; B3aumopeiicTBytoT ¢ Bonoi? HamucaTe ypaBHEHHS COOTBETCTBYIOLIUX pe-
aKLMH B MOJICKYJIIPHOM M HOHHOM BHJIE.

101. 3akoHUYUTH YpaBHEHUS CICAYIOMMX PEAKIIUM, KOO PUIIUESHTHI B OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUAX, MPOTEKAIOINX B BOJHBIX PAacTBOpaxX, paccra-
BUTH NOHHO-DJIEKTPOHHBIM METOJIOM:

a) Al + NaOH + HO =
BHe + HO =
0) Al + KNO, + KOH + H,O =
H:BO; + NaOH §136.) =
B) Alx(SQy)3 + H,O + NaS =
B,He + KMNnO,4 + H,0O =
r) Al + KNO;3; + KOH + HO =
BR+ H,O =
1) HsBO3;+ KOH (aemoct.) =
Al + HNG; (ouens pazb.) =
e) NaB,O; + H,O =
Al (SO,); + NaOH ¢36.) =
x) K;S,05 + FESQ=
BCk + NaOH =
3) Nag[Al(OH)g] + HCI (136.) =
B,Hs + NaBiO; + H,SO, =
n) B+ HNG; + HF =



AICI; + NaCO; + H,0 =
k) B + KOCI + KOH =

AI(NO3)3 (kp.) > TepMudeckoe pasioKeHne

102. TlonyueHue U CBOWCTBA OKCUJIOB yriiepoaa. Hamucarh ypaBHEHHS peakiuii OK-
cuna yriepona (Il) ¢ ximopom m oxcuna yriepoma (IV): a) ¢ rugpokcumom Oa-
pust; 6) ¢ kKapOoHATOM OapHsi B MPUCYTCTBHH BOJIBI.

103. Tlonyuenne u CTpoeHHE MHUAHOBOAOPOMHOW KuCHOTHL. [lmanmasl. Hamucath
ypaBHEHMSI PEaKIMi [MaHKIa HATPHS: a) ¢ Cepoid; 0) C MEPOKCUIOM BOJIOPOJIA.
['te MpUMEHSFOTCSI ATH PEaKIuu ?

104. HanncaTh ypaBHEHHUS peaKIIHii:
a) KpEMHUS ¢ KOHIICHTPUPOBAHHOW a30THOW KUCIIOTOW B MPUCYTCTBUU (TOPO-
BOJOPOJIHOM KUCIIOTHI;
0) KpeMHUS C pacCTBOPOM IIIEIIOYH;
B) TeTpadTopua KPEMHUS C BOAOH.

105. O6psacauTh 00pa3oBaHNE XUMUYECKON CBSI3M B KapOOHWUJIE Keye3a M0 METOMY
BaJICHTHBIX CBsi3eild. HamrcaTe ypaBHEHHE pEakluy ero TEPMUIECKOTO Pa3IoKe-
HUSL.

106. ITonyuenue cepoyriepoaa u THOKapOOHATOB. CBOKMCTBA TUOYTOIBHON KUCIOTHI.

107. Knaccudukauuss kapOUI0B METAIJIOB MO TUIY CBs3U. Kak MOXHO MOJIY4YUThH
KapOuIbl KajblMs U aloMuHuUs ? HanrcaTh ypaBHEHUS peakluii:
a) KapOuIa KaJblns ¢ BOJIOH; 0) KapOwaa aFOMUHKS ¢ PACTBOPOM IICIIOYH; B)
KapOu/a aJrOMUHHS C XJIOPOBOJAOPOTHON KUCIOTOM.

108. Kak u3MeHseTcs TepMUYecKasi YCTOMUMBOCTh M BOCCTAHOBUTENbHBIE CBOMCTBA
B paay CH;—SiH,—GeH,—SnH,? Hanmucate ypaBHEHUST peakiiiii MOJTydYeHHUs
CUJIaHa U €ro B3aMMOJIEUCTBUS C pACTBOPOM ILIEJIOYUH.

109. Kak moaygarot ranoreruasl ojosa (II) u (IV). KakoB xapakrep XUMHUYECKOI
CBSI3U B 3TUX coenuHeHusX? HamucaTs ypaBHEHUS peakiuil THAPOJIN3a XJIOPH-
noB ososa (I) u (IV).

110. Kakue u3 nepeuncieHHbix cyabpuao: GeS, SnS, Sng PbSob6pasyrot troco-
nu? Hanucath ypaBHEHHs peaklUid MOJIyY€HHUs COOTBETCTBYIOLIMX THOCOJIEH U
Ha3BaTh ux. Hamucate ypaBHEeHUs peakiuu SNSc KOHIIEHTPUPOBAHHON a30THOM
KHCJIOTOM M YPABHATH Ty PEAKIIMI0 HOHHO-3JIEKTPOHHBIM METOIOM.

111. I3MeHEeHHE KHCJIOTHO-OCHOBHBIX CBOWCTB THIApOKCHAOB B psagy Ge(lV)—
Sn(lV). Hamucath B MOJCKYJISIPHOM M HMOHHOM BHJIC YpPaBHEHHS peakiuid
Ge(OH),: a) ¢ pacTBopoM 11es10uHn; 0) ¢ XJIOPOBOAOPOIHON KHUCIIOTOM.



112. 3ak0HYNTH ypaBHEHUS CIAEAYIOUINX peakuuid, KOAP(UIUEHTHI B OKUCIUTEIBHO-
BOCCTAHOBHTEJBHBIX PEAKIIHIX PACCTABUTH HOHHO-3JIEKTPOHHBIM METOI0M:

a) SiH, + NaOH + C} = e) NZCO; + Pb(NQ), + H,0 =
GeS+ NaS = PbS + HNQ(koHi1.) =

6) Si + NaOH + HO = x) CO + KMnQ, + H,SO, =
NaSnS + HCI = Gest+ (NH,),S =

B) PbQ + HNO; + MnSQ, = 3) Sn + HNQ (koHi.) =
SiCL + H,O = SiH + K;,Cr,0O; + H,SO, =

r) CO + NgO, = u) NaBiO; + HCI + SnCj =
BaG + H,0O = Ge + BD, + NaOH §136.) =

1) SnCh+ BiCl; + NaOH = k) PO, + HCI (koHm.) =
QOCl, + KOH = Si + HF + HN@=

113. Kakue tumbl peakuuii xapakTepHsl 1 ammuaka? [IpuBectu npumepsl. Hanu-
caTh YpaBHECHHE PEaKLMM B3aUMOJCHCTBUS aMMHUaKa ¢ IEPMaHIAHATOM Kaus B
HEUTPAIILHOU CpeJlie, YPABHATH PEAKLIMIO HOHHO-3JIEKTPOHHBIM METOJIOM.

114. HanucaTh ypaBHEHHUS peaKIMi TEPMHUUECKOTO Pa3aoKEHHUs CICIYIOIINX COJICH
ammonust: NH4Cl, (NH4)sPOy, NHZNO,, NHZNO3, (NH4)-Cr,0O;. Kakue u3 stux
peakiuii ABISIOTCS OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIMHU ?

115. Kak mosrydaroT aMMHaK B MPOMBIIIJIEHHOCTH U B JlabopaTopuun? Kakue cBoicT-
Ba IPOSBISET aMMHaK B OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuusx? ITpu-
BeCTU puMepsl. HanucaTe ypaBHEHHE peakliMi B3aUMOJAECHCTBUSA TUIIOXJIOPUTA
HaTpUs C aMMHUAKOM, YPaBHATh PEAKIIMI0 HOHHO-3JIEKTPOHHBIM METOJIOM.

116. Kakyro CcTeTieHb OKHCIICHHSI TIPOSIBISIET a30T B TuapasuHe? Kak mosyyaror ruj-
pasuH? Hamucarh ypaBHEHHs peaklUil THApa3uWHa: a) ¢ JUXPOMATOM Kajus B
kucioi cpene; 6) ¢ xiopunom Sn (II) B BomroMm pactope HCI. YpaBusate peak-
IIMM MOHHO-DJICKTPOHHBIM METO/IOM.

117. Kakyro creneHb OKHCIEHHUS MPOSABISAET a30T B ruapokcuiamune? Kak nomyya-
I0T THUApPOKCWIaMUH? HammcaTh ypaBHEHHs peakluil THAPOKCHIAMHUHA: a) C
nuHKoM B BogHOM pactBope HCI; 6) ¢ xiopom B mieno4yHol cpene. YpaBHSTH
peakUry HOHHO-AJIEKTPOHHBIM METOIOM.

118. Kakoe ctpoenue nmeer a3un-uoH? Kak momydaroT a30TOBOJOPOIHYIO KHCIOTY?
Hamucath ypaBHeHHE peakiiy a30TOBOJOPOIHON KUCIOTHI C MEJIBIO.

119. Kakue cBoOiCTBa MPOSBISET a30TUCTAsi KUCIOTA M €€ COJIM B OKHUCIIHTEIIBHO-
BOCCTAaHOBUTEJBHBIX peakiusax? Hanucarh ypaBHeHHs peakluii HUTPUTA KaTus:



a) ¢ cynsharom xene3a (lI) B kucioit cpene; 0) ¢ mepMaHaraHaTOM Kalusl B
HEUTPaTIBbHOM cpejie. YPaBHATh PEaKInid HOHHO-3JIEKTPOHHBIM METOIOM.

120. Kak moiy4aroT a30THYIO KHCIOTY B MpoMmbliuieHHOCTH? Kak B3auMoaencTByeT
a30THAs KUCJIOTa C METAJJIAMH B 3aBUCHMOCTH OT KOHIIEHTPALIUU KUCIOTHI U aK-
TUBHOCTH MeTasuioB? [IpuBectu npumepsl.

121. Kakue oxcuapl oOpa3zyeT a30T W Kak uxX noay4arT? Hamucate ypaBHeHUs pe-
aKuii TepMudeckoro pasznokeHus: cunemyromux HuTpatoB: KNOsz;, Cu(NG),,

Bi(NO3)s, AGNOs.

122. Kakoe ctpoenne umeroT ¢pocdopHas, pochopucras u gochopHoBaTucTas Ku-
cioThl? KakoBa OCHOBHOCTB 3THX KHCI0T? HanucaTh ypaBHEHHs peakMid 3TUX
KHCJIOT CO IIEIOYaMH.

123. Kakue cBoiicTBa nposBiseT GochopHOBATUCTAS KUCIOTA U €€ COJM B OKUCIIU-
TEIbHO-BOCCTAHOBUTENBHBIX peakiusax? Hamucate ypaBHeHus peakuuid ¢oc-
(OpHOBATUCTON KUCIIOTHI: @) ¢ pacTBOpoM HutTpara prytu (I1);

0) ¢ xmopugom Sn (Il) B pacTBope XJIOPOBOIOPOIHON KUCIOTHI. Y PaBHATH pe-
aKIM1 MOHHO-JIEKTPOHHBIM METOJIOM.

124. Kak noiry4aroT COeAMHEHHsI MBIIIbSIKA U CypbMBI ¢ Bojopoaom? Kakue cBoicT-
Ba OHU MPOSIBISIOT B OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX peakuusax? [lpusectu
npuMepbl. Hamcate ypaBHEHHE peakiuy OINPENEIEHUs] MBIIIbsIKA [0 METOAY
Mapuua.

125. Kak u3MEHSIOTCS KHCIOTHO-OCHOBHBIE cBoicTBa B psigy HNO,—H3;PO,—
H3AsO;—Sb(OH)—BIi(OH)3? Hanricath ypaBHEHHS peaKIfii B MOJEKYJIIPHOM
¥ IOHHOM BHJIC, TOATBep kK paromue ampoTepHbie cBoiictBa Sh(OH}.

126. Uem OOBSICHSETCS OKUCIUTEILHO-BOCCTAHOBUTEIbHAS IBONCTBEHHOCTh COC/IH-
Henuit mpimibsaka (111)? Hanucath ypaBHEHHs peakIuii apceHUTa HATPHsL: a) C
cyasharom meau (Il) B menouHoit cpene; 0) ¢ xmopumom ojosa (I1)

B BogHOM pactBope HCI. YpaBHATh peakiiuu HOHHO-3JIEKTPOHHBIM METOIOM.

127.Kak u mouemy usmensercs xapakrep cBs3u B psagy NClz—PChk—AsCl,—
SbCE—BICl3;? Hantucath ypaBHEHUS peakiiuii THAPOIIN3a ITUX COSAMHEHUN
B MOJICKYJISIPHOM U HOHHOM BHJIC.

128. Kak mosryuatoT BUCMYTaT HaTpUsl U KaKHe CBOMCTBa MPOSBISET OH B OKHUCIH-
TEIbHO-BOCCTAHOBUTENBHBIX peakuusax? HamucaTe ypaBHEHHE peakliMd BUCMY-
TaTta HaTpus ¢ cyabpaTom Mapranna (I1) B cepHokucnoi cpene. YpaBHAThH peak-
LU0 HOHHO-JIEKTPOHHBIM METOJ0M.

129. HanucaTh ypaBHEHUS peaKIUidi MBIIIbSIKA, CypbMbI M BUCMYTA: a) ¢ KOHIICHTPH-
POBaHHOW CEPHOM KHUCIIOTOW MPH HArpeBaHUH, 0) ¢ KOHICHTPUPOBAHHOW a30T-



HOM KHCJIOTOM IPU HAarpeBaHWM. Y PaBHATH PEAKLIMH MOHHO-3JIEKTPOHHBIM MeE-
TOJOM.

130. a) Kakue u3 nepeuncieHHbIX cyabPuaoB: AS,;S;, SS;, Bi,S; 06pasyrot Troco-
au? Hanucarh ypaBHEHMsS peakUUil NOJyYEHUs COOTBETCTBYIOIIMX THOCOJEH.
Hanmcare ypaBHenue peakuuu cyiabduna sucmyta (llI) ¢ xormenTpupoanHoii
a30THOM KUCJIOTOM.

0) Kakue coennneHus ¢ cepoii 00pa3yroT MBIIIBSK, CypbMa U BUCMYT? Kakue u3 HuX
oOpasyioT tnocoau? Hammcate ypaBHeHust peakumii cyiabhuaa cypbsMsl (1) ¢
cynbdumom Hatpus U cynbpuaa memmbsika (I11) ¢ gucynedunom natpus. Ha-
3BaTh MOJYYEHHbIE COCJUHEHUS.

131. KakoB cocTaB 1 MEXaHW3M OKHCIHTEIILHOTO JEHCTBHS <«IapcKoil Boakm»? Ha-
NUCaTh YPaBHCHHS PEAKIIHii: a) KOHIICHTPUPOBAHHOM a30THOW KHUCIIOTHI
C KOHIICHTPUPOBAHHON XJIOPOBOJIOPOIHOM KUCIIOTOM; 0) «I1apCKOi BOJIKH»
C 30JI0TOM. YPaBHATb PEAKLIMM HOHHO-3JIEKTPOHHBIM METOIOM.

132.3akoHUNTh ypaBHEHUS CIEAYIONIUX OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEaK-
nuit. Koapuuuments! B peakiusix, IpoTeKaomUX B BOJHBIX pacTBOpax, paccra-
BUTH MOHHO-3JICKTPOHHBIM METOJIOM:

a) As + H,SOy (koH11.) = e) SbH; + K,Cr,O; + H,SO, =
HNQ; (kon1.) +C = As + NaOCI + kO =
KoHPO; + KMNO, + H,SO, = Bi(NQ); + SnC} + NaOH =

0) Sb + HSO, (kon1r.) = x) NoH4 + KBIO3 + H,SO, =
NaBiQ; + HCI (kon1r.) = NgAsO, + HCI (konm.) + Mg =
P + HNQ (kon11.) = Sb(OH)+ Cl, + NaOH =

B) Bi + HNO; (koH1r. ropsiuas) = 3) N&SbQ; + HCI (konrr.) + Zn =
NaAsO; + HCI (kon1r.) + Zn = BiO; + KOH + KNO; = cruiasiienue
AsH; + KMNnO, + H,SO, = HNQ + HCl + Pt =

r) Sb + HNQ (xoH11. ropsiuas) = ) KNO3 + Zn + KOH + HO =
P + HOCI + HO = B3S; + HNO; (koHil. ropsiyas) =
Bi(NOs);+ NaOH + C} = NH + K,Cr,0O; + H,0 =

n) SbCk + NaOH + Bg = k) NH,OH + FeC} + HCI =
KH,PO, + KMNnO, + KOH = KBi@+ MnSQ, + H,SO, =
A$S; + HNO; (koHIr.) = KNQ + Al + KOH + H,0 =

133. Kak u3MeHseTcs xapakTep XUMUYECKOM CBSI3U U KUCIIOTHO-OCHOBHBIE CBOMCTBA
okcuioB 3neMeHToB |l mepuona? Kakue 3 3TUX OKCHJIOB B3aUMOJIEHUCTBYIOT C
BO0M? HanucaTh ypaBHEHHs] COOTBETCTBYIOLIUX PEAKLIUN.



134. Kak MeTo/1 BaJICHTHBIX CBSI3€M OOBICHSIET CTPOCHHE MOJIEKYJIbI 030HA? YKa3aTh
CTEIICHU OKHCJICHUs KUCI0poAa B 030He. HanucaTe ypaBHEHUE peakun 030Ha €
VOJIAJIOM KaJIUSl B KUCIIOW CPEJIE.

135. Kakue cTeneHu OKUCICHHS MPOSBIIET cepa B CBOMX COeUHEHUAX ? OOBSICHUTD
Ha OCHOBaHWM CTpOEHUs aroma. Kakue cBoMCTBa MPOSBIISET cepa
B OKHCJIHMTEIbHO-BOCCTAHOBUTENBHBIX peakuusx? Hamucath ypaBHEHHsS peak-
UM CEPBI:

a) C KOHIIEHTPUPOBAHHBIM PACTBOPOM ILETIOYH;

0) C KOHIICHTPUPOBAHHOW a30THOM KHCIIOTOM.

YpaBHATH peakiuu HOHHO-3JIEKTPOHHBIM METOJIOM.

136. O0BACHUTH XapaKTep U3MEHEHUS CHIIBI KUCIOT B psaay H,S—H,Se—HTe. Ha-
NMCaTh YpaBHEHUS peakluil THIpoIn3a Cylbpuaa HATPUS U CeJICHU1a HATpUs B
MOJIEKYJIIPHOM M MOHHOM Buje. Kakas u3 conert ruipoanu3oBaHa
B OOJIBIIICH CTEIIEHH U TIOUYeMYy?

137.Kak u3MeHsieTCs TepMHUYeCKash YCTOMYMBOCTh W BOCCTAHOBHUTEJIbHAS aKTHB-
HOCTb B psany H,S—H,Se—H Te? Hanucars ypaBHeHUs peakiuii cepoBOI0PO-
Jla ¢ KOHLIEHTPUPOBAHHOW a30THOM KHCJIOTOM U TEJLTyPOBOAOPOAA
C KOHUECHTPUPOBAHHOW CEPHOM KHUCJIOTOW. YPaBHATh PEAKUUU HOHHO-DJIEKT-
POHHBIM METOJIOM.

138. Kakue cBoiicTBa mposBisioT coeauHeHus cepbl (IV) B okucnureabHO-BOC-
CTAaHOBUTEIBHBIX peaknusax? HamucaTe ypaBHEHUS peaknuii Cynb(puTa HATPUS:
a) ¢ TUXpOMATOM KaJus B CEPHOKHUCIION cpefie; 0) ¢ IMHKOM B PacTBOPE XJIOPO-
BOJOPOIHOM KUCIIOTHI. Y PaBHAThH PEAKIIUA HOHHO-3JIEKTPOHHBIM METOJIOM.

139. Kakue cBoiictBa mnposBisioT coeauHenus ceneHa (IV) B OKHCIUTENIBHO-
BOCCTAHOBUTEJBHBIX peakuusx? Hamucarh ypaBHEHHs peakIUil CEIeHUCTON
KHCJIOTBI: @) C CEPOBOJIOPOJIOM; 0) ¢ XJIOPHOBATOM KHCIOTOW. YPaBHATh peak-
IIUU NOHHO-3JIEKTPOHHBIM METOJIOM.

140. ConocTaBUTh KHUCIOTHO-OCHOBHBIE ¥  OKHCIUTEIbHO-BOCCTAHOBHUTEIIBHBIC
cBoiictBa okcuaoB cepol (IV), cenena (IV) u Temnypa (V). Hanmcars ypaBHe-
HHUE PEaKIUK CEJICHUCTOU KUCIIOTHI ¢ okcuaoM cephl (1V).

141. B yem 3akirodaercs pa3iuyue BO B3aMMOJCHCTBUHU pa30aBICHHOW M KOHIICH-
TPUPOBAHHOM CEpHOM KHUCIOTHI ¢ MeTayuiamu? Hanmcats ypaBHEHUs! peakiuii pas-
0aBJIeHHON M KOHLIEHTPUPOBAHHOM cepHOM KUCOTHI ¢ Fe, Zn, Cu.

142. Kak nonyyator SOChu SO,Cl,? Ha3zBate 3tu coeaunenus. Hamucars ypaBHe-
HUS PEAKIMI TUIPOJIN3a 3TUX COCTMHEHUN B MOJICKYJIIPHOM M HOHHOM BHJIE.



143.Ctenenn okucneHuUs cepbl B THOCYNIb(daT-uone. Hamucate ypaBHEHUs peakiuit
THOCY/b(aTa HaTpus: a) ¢ pa30aBICHHOW CEpHOW KHCIOTOW; 0) ¢ XJIOpOM B
BOJHOM pacTBOpE.

144. Kak nonyyaroT THOCYJIb(aT HaTpua? Hanucars ypaBHEHUS peaKInii:
a) THOCYyJIb(haTa HATPHsI C UOJIOM; 0) OpomuIa cepedpa ¢ U30BITKOM THOCYIIb(]a-
Ta HaTpus. | 1e mpUMEHseTCs dTa peaKIus?

145.Kakue cBoOiicTBa TpOSBISET THOCYNb(AT HATPUS B  OKHUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX peakuuax? Hamucars ypaBHEHUs peakuuil THocyibdara
HaTpus: a) ¢ M30BITKOM OpoMa B BOJTHOM PacTBOpE; 0) C XJIOPOBOJOPOTHON KH-
CJIIOTOM.

146. O0bsICHUTh OCOOEHHOCTh CTPOCHHSI MEPOKCOCEPHBIX KHUCIOT. Kakue cBoiicTBa
OHHM TMPOSBISIOT B OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuusax? HamucaTh
YPaBHEHHUS PEAKLIHUN NEPOKCUIUCEPHON U NEPOKCUMOHOCEPHOM KUCIIOT C BOJOM.
['ie ncnoap3yroTes 3T peakuu?

147. Kakue CBOMCTBa MPOSBISIOT COJM MEPOKCOCEPHBIX KUCIOT B OKUCIHMTENIBHO-
BOCCTAHOBUTEJBHBIX peakuusx? HanucaTb ypaBHEHMsI peakuuil NEpOKCOAM-
cyibdara aMMOHHS: a) C PaCTBOPOM HMOAMIA Kajus; 0) C pacTBOPOM HUTPHUTA
KaJus. YpaBHATh PEaKMU HOHHO-3JIEKTPOHHBIM METOJIOM.

148. Kak monyuaroT nmepokcoaucepHyro kucnoty? Hammcars ee rpaduueckyto ¢op-
myiy. HamucaTh ypaBHEHUS peakiiuii MepOKCOIUCEPHOM KUCIIOTHI:
a) C CepoBOAOPOJIOM; 0) C MOJAOBOAOPOJOM. YPABHATH PEAKIIUH MOHHO-IIJICKT-
POHHBIM METOJIOM.

149. 3aKOHYUTH U YPaBHATh HOHHO-3JIEKTPOHHBIM METOJIOM CJIEIYIOILINE PEaKIIH:

a) H,SeQ + Au = k) H,Se + HNQ (koHi.) =
NaSGC; + NgS + HSO, = NaS,0; (u30.) + Br, + HO =

0) H,S + HNG; (komir.) = 1) H,SeQ + HCI (koHi.) =
NaS,05 + I, = NaS,0; + Br, (u30.) + H,O =

B) N&SQO; + (NH4)>S,05 + H,O = M) N&SGQ; + Cl, + NaOH =
NaBrO + S + NaOH = PbS + HN&bum.) =

r) H,SOy (konIr.)+ S = H) H,SOy (konm.) + Cu =
HSGO; + H,S = S+ KOH =

1) H,SOy (kont.) + Pb = 0) HoSOy (koni1r.) + Mg > HarpeBanue
HSeQ + H,S = N&eQ + ClL + NaOH =

¢) H,SOy (kon1.) + Ag = n) H,SO; (konm.) + C =

HSeQ + SG = Nz5G; + Zn + HCI =



x) H,SeQ + Ag = p) KOCl + S + KOH =

N&aS,0; (1360.) + Cl, + H,O = HO, + K,S =

3) H,SOy (kon1r.) +C = c) Se + NaOH narpeBanue
K>S,05 + Kl = KSO; + Mg + HCI =

n) H,S + KMnQ, + H,0O = T) H,SOy (koH1.) + Bi > HarpeBanue
NaS,0; + Cl, (136.) + H,O = NaSO; + HNO; (koHi.) =

150. Kakue cTtemeHn OKHUCIEHHUS MPOSBIsET (GTOp B CBOMX coeauHeHusx? OObsic-
HHUTh HA OCHOBaHUM cTpoeHHs atoMa. COCTaBUTh YpaBHEHUs peakiuii gropa: a)
C BOJIOH; 0) CO LIEI0YBIO.

151. Kakue cTerneHr OKHUCIICHHS MPOSBISET XJOp B CBOMX coeauHeHUsX? OO0bsic-
HUTH HA OCHOBAaHWH CTpOocHUsS aToma. COCTaBUTh YpaBHEHHS PEakIUi XJIopa: a)
C BOJIOH; 0) CO IIEJIOYBIO TIPU HATPCBAHMH.

152. Kakue cTeneHu OKUCICHHS MPOSBISET OpoM B CBOUX coequHeHusx? OO0bsic-
HUTHh HAa OCHOBaHMU CTpoeHHs aToMa. COCTaBUTh ypaBHEHUS peakuuil Opoma c
pacTBOPOM IeI04YH 0€3 HarpeBaHus U MPU HArpEeBaHUU.

153. Kakue creneHu OKHUCICHUS MPOSBISET MO B CBOUX coeauHEHUsIX? OOBbSICHUTD
Ha OCHOBaHUU CTpoeHUs atoMa. COCTaBUThH ypaBHEHUE PEAKIIMH MO/Ia C PaCTBO-
POM IIIEJIOYH.

154 Kucnoponocoaepxaliyue KUciaoTsl xjopa. J[atb Ha3BaHHUsI KUCIOT U COOTBETCT-
BYIOIIIMX MM COJIEH MO MEXJIyHapOJAHOM HOMeHKiaType. HamucaTte ypaBHEeHHe
pEeaKklLMy TUIIOXJIOPUTA HATpUs C HUTPATOM CBUHIIA B HEWUTpaJIbHOU Cpeje.
VYpaBHATH peaklM0 HOHHO-3JIEKTPOHHBIM METOJIOM.

155. Kucnopoaoconep:xaiue KucaoTsl Opoma. JlaTe Ha3BaHUs KHCIOT U COOTBETCT-
BYIOIIUX UM COJIEH M0 MEXIyHapoJHOW HOMeHKiarype. Hammcars ypaBHeHUE
peakiuu Opomara Kanusi ¢ Cylb(uI0M Kalus B CEPHOKHUCION cpene. YpaBHATD
PEaKII0 HOHHO-3JIEKTPOHHBIM METOJIOM.

156. Kucnopopocoaep:xaiire KUCIOTh noaa. J[aTe Ha3BaHUS KHUCIOT U COOTBETCT-
BYIOIIUX UM COJIEH M0 MEXIyHapoJHOW HOMeHKiIartype. Hamucars ypaBHeHUE
peaxkiuu uojaTa Kaius ¢ HOJUAOM Kallusl B CEPHOKHUCION cpefie. Y paBHATH pe-
aKI[UI0 HOHHO-3JIEKTPOHHBIM METOJIOM.

157. O0bsicauth xapakTep u3MeHeHus cuibl kuciaor B psaxy HCIO—HCIO—
HCIO;—HCIO,. [lath Ha3BaHus 3TUM KuciaoTaM. Kak mojrydaroT XJ1opar Kajus
U rJe ero npuMeHsaoT? Hanucats ypaBHeHHE peakIMK XJIOpaTa Kalaus ¢ HOJA0M
B CEPHOKHCIION cpejie.



158. O0BACHUTH XapaKTep U3MEHEHHS YCTOWYUBOCTH U OKUCIUTEILHON aKTHBHOCTH
B psny HCIO—HCIO—HCIO;—HCIO,. B kakux cpegax mposBISIOT OKHCITH-
TEJbHBIE CBOWCTBA: a) THIIOXJIOPHUTHI, 0) XJiopathl? Hanucarh ypaBHeHHE peak-
My OpoMara Kanus ¢ OpOMUIOM Kajusi B CEPHOKUCIION cpejlie U ypaBHSITh €ro
MOHHO-3JIEKTPOHHBIM METOJIOM.

159. HanucaTth ypaBHEHHE peakLUy MOIYYEHUsI XJIOPHOM U3BecTH. Kakumu cBoicCT-
BaMHU OHa oOsanaer? HammcaTh ypaBHEHHS peaklUidi XJIOPHOM W3BECTH. a) C
BOJIHBIM pacTBOpoM SO,; 6) ¢ KOHIEHTPUPOBAHHOW XIJIOPOBOJOPOIHON KHUCIIO-
TOM.

160. O6bsicHUTh, OJMHAKOBO JIM B3aUMOJICHCTBYIOT KpUCTaIMUeckue Qropun
KaJIbIHS ¥ OpOMUI HATPHS TIPU HArpeBaHUU C KOHIIEHTPUPOBAHHOM CEPHOU KH-
cnoroi. HanmmcaTh ypaBHEHHS COOTBETCTBYIOIIMX PCAKIIHA.

161. O0bsICHUTD, OJAMHAKOBO JM B3aUMOJCHCTBYIOT KPUCTANIMYECKUE XJIOPUJ Ha-
TPHUS U MOAUJ KaJIWs IPU HATPEBAHUM C KOHLIEHTPUPOBAHHOW CEPHOM KHCIIOTOM.
Hanucate ypaBHEHUS COOTBETCTBYIOLIUX PEAKLIMM.

162. Kak m3mensiercst cuia kuciot B psagy HF—HCI—HBr—HI? IToyemy Henb3s
nostyuuth ynucteie HBr u HI nelictBueM KOHUEHTPUPOBAHHON CEPHOM KHCIOTHI
Ha kpuctasmnueckue KBr u KI? Hamucatbe ypaBHEHHs] COOTBETCTBYIOLIUX pe-
aKIUU.

163. Kak u3MeHseTcss TepMHUYecKash yCTOMYMBOCTb M BOCCTAHOBUTENIbHAS AKTHB-
HocTh B psiny HF—HCI—HBr—HI? Hanucare ypaBHeHuEe peakiuu KpucTai-
JMYECKOTO MOANUJA HATPHSI C KOHIICHTPUPOBAHHON CEPHON KHUCIOTOM.

164. Kak nonyyatot Opom B nabopatopun? Kakue cBoiicTBa mposiBisieT Opom
B OKHCIIUTEIbHO-BOCCTAHOBUTENILHBIX peakiusx? Hamucarh ypaBHeHue peax-
IIUU CEPOBOJIOPOTHOM BOJBI C U3OBITKOM OpoMa.

165. Kak nonyyaroT xJjiop B 1aboparopun? Kakue cBOMCTBA MPOSBIISET XJIOP
B OKHCJIMTEIBHO-BOCCTAHOBUTEBHBIX peakiusax? Hamucarte ypaBHEHHS peaxiiuii
XJIOpa: a) C PaCTBOPOM ILIEJIOYH TIPU HArpeBaHuu; 0) C paCTBOPOM HOJIA.

166. Kak momyuarot nuokcuna ximopa? Kakue cBoiiCTBa MPOSBISET OH B OKUCIUTEIb-
HO-BOCCTaHOBHTENBHBIX peakiusax? HamucaTe ypaBHEHHE peakidu XJjopa ¢
PacTBOPOM MIEIOYHU TP OXJTKICHUH.

167. Kak nonyyarT noj B jaboparopun? Kakue cBOWCTBa MIPOSBIISAECT MO
B OKHCJIMTEIIBHO-BOCCTAHOBUTEIBHBIX peaknusx? Hamucath ypaBHEHHE peak-
MU UOJIa C XJIOPHOBATOU KUCIIOTOM.

168. Kak momy4aroT moHOBaTyI0 KuciaoTy? Hammcarh ypaBHEHHE peakiuu ee Tep-
MHUYECKOTO pasjoxeHus (1Be craauu). HamucaTh ypaBHEHHE peaklUd OKCHIA
nona (V) c okcuaom yriepoaa (Il). IT'ne mpumensiercs ata peakius?



169. Kak mnomydaror ¢rop? Kak HM3MEHSIOTCS OKHUCIUTEIHHO-BOCCTAHOBHUTEIILHBIE
ceoiictBa B psaay Fr—Cl—Br,—I,? Hamnucate ypaBHeHHE peakiuu HOAa C
OpOMOM B BOJHOM PacTBOpeE.

170.3akOHUNUTh ypaBHEHUS CIEAYIOIIMX PEAKUUNA M YpPaBHATH MX HOHHO-3JIEKT-
POHHBIM METOJIOM:

a) KCIO3 + |, + H,SO, = a) I, + NaSO; + NaOH =
NaS,0; + Br, + H,O = KBrO; + SnCh + HCI =
0) KCIOs; + Br, + H,O = M) F, + K;SO; + KOH =
KI + HNG; (koni.) = CaOC}+CO, + H,0 =
B) I, + ChL + H,O = H) Br, + NgSO; + NaOH =
Ch + K,SO; + KOH = KCIO; + NgS + HSO, =
r) Cl,+ Ca(OH) = o) F,+ S+ NaOH =
KIO; + Kl + H,SO, = HCIO; + HCI (konir.) =
n) F, + NaOH = n) F, + B + Ba(OH) =
FeC} + Kl = Nal + SO, (koHm.) =
¢) MnSQ, + NaClO + HO = p) >+ K;S =
Nal + BSO, (koHir.) = HBrO -> narpeBanmue
x) Pb(CHCOO), + Ca(OCl) + H,O = ¢) SnCh + KOH + C} =
NaBr + HSO, (kon1r.) = Kl + Br, =
3) I, + Ba(OH) = T) Cl + H,0 =
KBr + KBrG; + H,SQ, = KBr + HNO; (komir.) =
n) PbQ + HCI (konir.) = y) Ca(OClI} + HCI (komnir.) =
l, + NaOH = Pb + Bs+ KOH =
K) I, + SGQ + H,0 = b) KIOz + K;S + HSO, =

KCIO; + SnCh + HCI = SnBg+ I, + NaOH =
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IMPUJIOKEHHUE 1

KoHcTaHThl HOHU3AIMY HEKOTOPHIX CIIA0BIX KUCJIOT M OCHOBAHUI
B BOJIHBIX pacTBopax npu 25 T

HazBanue dopmyna CryneHb Ka(HX),
HOHM3ALUN Kg(MeOH)
A3oTHcTas KUucioTa HNO, 51- 10
BpomHoBaTHcTas KuciorTa HBrO 2,1 10
Kpemanesas kuciora H,SI0; I 2,2 . 10"
MypaBbHHasl KUCIOTA HCOOH 1,8 - 10
MpimbsikoBast Kuciota (opTo) H3AsO, I 6,0 - 10°
| 1,1 - 10°
1l 3,9 - 10"
MEIIIBEIKOBUACTAA KUCIOTA H;AsSO; I 6,0 - 10%
ITepoxcun Bogopoaa H.O, 2,6 - 10"
Cenenucrast KUCIIOTA H.SeQ I 3,5 10°

I 5,0 - 10°

CepHucTast KucjiaoTa H,SO; I 1,6 - 10°

I 6,3 - 10°
[{rnaHoBOOpPOIHAS KUCIIOTA HCN 7,9 - 10°¢
CepoBojiopoiHasi KUCIOTA H,S I 1,1 - 10’
| 3,6 - 10™

CeneHoBOIOPOTHAS KUCIIOTA H,Se I 1,3 - 10
| 1,0 - 10"

VronpHas KUCIoTa H.CO; I 4.4 - 10’
| 45 - 10"

YKcycHas KucioTa CH;COOH 1,8 - 10
docdopHas KuciaoTa H3PO, I 75 10°

| 6,3 - 10°
1l 1,3 - 10"

XJIOpHOBATHCTAs KUCJIOTA HCIO 50 - 10
Ammuak (rHIpOKCHI aMMO- NH,OH 1,8 - 10

HUS)

I'mapoxcun xenesa (1) Fe(OH), 1 1,3 - 10*
I'mapoxcun xenesa (111) Fe(OH) [l 1,8 - 10™




MNPUJITOKEHMUE 2

KoHcTaHTsl pacTBOPHUMOCTH MAJIOPACTBOPUMBIX 3JIEKTPOSIUTOB mpu 25 C

BemecTBo Ks(X) BemecTBo Ks(X)
AgCl 1,6 - 10'° Zn(OH), 1,3 - 10"
AgBr 4,4 . 10" Al(OH); 1,0 - 10%
Agl 8,3 10" BaCO, 8,1-10°

Ag,CO; 6,2 - 10" BaSQ 1,1 - 10™

Ag,CrO, 4,1 - 10" BaCrQ 2,4 - 10"
AgCN 7,0 10" Bag(POy), 6,3 - 10*°

AgSCN 1,2 - 10° BaSQ 8,0 - 10’
AglO; 3,5 10° Be(OH) 2,7 - 10"

AgsPO, 1,2 - 10% BiOCI 7,0 10"
Ag,S 6,3 - 10° Bi,S; 7,1 10%

Ag,SO, 7,7 10° Ca(POQy); 1,0 - 10%°

Cd(OH), 6,0 - 10" CasSQ - 2HO 1,0 - 10°
CdS 1,2 - 10° CaCQ 47 - 10°

Co(OH), 1,6 - 10*® Cak 3,4 10"
CoS 3,1 10° Li,CO; 1,7 - 10°
Cul 5,1 - 10 MgS 2,0 107
CuCl 1,0 - 10° MgF, 7,1-10°
HgS 4,0 - 16° Mn(OH), 2,0 10"
Cw,S 1,0 - 10 MnS 2,5 10°
CuS 6,0 - 10° Ni(OH), 1,6 - 10™

Cr(OH), 6,7 - 10* PbCh 2,0-10°
FeCQ 2,5 10" PbCrQ 1,8 - 10™

Fe(OH) 1,0 - 10%° Pbl, 9,0 10°

Fe(OH) 3,8.10% PbS 1,0 - 16’
FeS 5,0 - 10° Sb(OH), 4,0 - 10%
Hg,Cl, 3,5 10" ShSs 1,0 - 10%°
Hgl 1,2 - 10%® SnS 1,0 - 16’
Hgl, 2,7 - 10* PbSQ 1,6 - 10°




MNPUJITIOKEHUE 3

KoHcTaHThl HECTOMKOCTH HEKOTOPBHIX KOMIUIEKCHBIX HOHOB

KoMniekcHbI HOH

K HecrolikocTH

KoMniekcHbIH HOH

K HecrolikocTH

[Ag(NH3),]* 9,31 - 10° [HgCl]* 8,5 10%
[Ag(CN),] 8,0 - 10% [HgBr?* 2,0 - 10%
[AQ(S;05):]* 2,5 10" [Hols® 1,48 - 10*°
[Cu(NHs).]** 2,14 - 10" [Hg(SCN)]* 5,9 - 10%
[CUu(CNY,] 1,0 - 10* [Hg(CN),]* 4,0 - 10%
[Cu(CN)]* 5,0 - 10%® [ZN(CN)J* 1,3 - 10"

[CuCl]* 6,3 - 10° [Zn(OH)]* 3,6 - 10%
[Cu(OH]* 7,6 10" [ZnCl > 1

[Culy]” 1,75 - 10° [Zn(NH3),** 3,46 - 10"
[Fe(CN)]* 1,0 - 10* [NH.4]* 5,0 - 10"
[Fe(CNY]* 1,0 - 10*
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CocraBuTenu.

Huxonait Hukonaesuu bersies,
Hrops UBanoBuu bapcykos,
JIronmuna MIBanoBHa Mo3er,

Hapexna ['puropreBna Tuxomuposa,

Haramus JmutpueBna PoxkoBa

Pe6posa Amnna ['epmanoBHa

OBLIAA 1 HEOPITAHNUYECKAA XNMUA

Meroauueckue yka3zaHus
JUTsl CTYJIEHTOB 1 Kypca 3a04HOTO OT/AeNIeHUS
dbapmarieBTHUECKOTO (haKyIbTETa
(crenmansaOCcTE 060108)

3aB. uzgarenbCcTBOM /{. B. I'envmman
Penaxrop O. JI. Onetinuk
Opurunan-maker H. H. Kapasaesoii
[lewats H. H. benokyposoti

JIP Ne 0212510t 23.10.97Cnano B Ha6op 12.10.991Toamucano k nmeyaru 00.00.99Dopmar
60 x 90/16.bymara tum. Ileuars pusorpad. I'apaurypa <«Taiimc». Ileu. . 3,75. Yer.-u3a. . 3. Tu-
pax 200 sxk3. 3aka3 230.

Cankr-IlerepOyprckast rocynapcTBeHHass XUMHKO-(hapMaIieBTHIECKas aKaeMHST
197376 Canxkt-IlerepOypr, ya. [Ipodeccopa Ilomosa, 14



