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1. OPTAHM3AIIMS CAMOCTOSTEJIBHOM PABOTHI

1.1.

Opranu3anioOHHO-METOIUYCCKIEC JaHHBIC TUCIIUILTAHBI

Ne

II.II.

HaumenoBanue TeMbl

OO6muii 00BEM YacoB TI0 BUJAM CaMOCTOSITEITLHONU PaboThI

MOJrOTOBKA
KypCOBOT'O
MPOCKTa
(paboThr)

MOJIrOTOBKA
pedepara/sc
ce

HHAWBUIYaIbH
b€ JOMAIITHUE
saganus (M3)

CaMOCTOSTEIIEHOE
H3yYCHUE
BompocoB (CHB)

IIOATOTOBKA
K 3aHATUAM
(TTk3)

2

3

4

5

6

7

TIpenmer u 3amauun
xumuu. Uctopust
Pa3BUTHS XUMUYECKHUX
3HAHUI

OCHOBHEBI€ KJIaCCHI
HEOPraHUYECKUX
COE€IUHEHUM: OKCHIBI,
OCHOBaHUS.
Tlonyuenue u
CBOMCTBA

OCHOBHBIE KJIaCCHI
HEOPTaHMYCCKUX
COETMHEHUI:
Kiaccudpukanms.
Cnoco0blI mosydeHus u
CBOMCTBa

OCHOBHBIE KJIACCHI
HEOPTraHMYCCKUX
COEJMHEHUI: COJIH.
Cnoco0blI mosydeHus 1
CBOMCTBa

CTexuoMeTpuuecKue
3aKOHBI. XUMHYCCKHUI
SKBHMBAJICHT.

DHepreTuka u

HarpaBJieHHEe

XUMHUYECKHX
MPOLIECCOB

Xumuueckas
kuHeTHKa. KaTtanus

0,5

XHAMHUYECKOE
paBHOBecHe. (haKTOPHI,
BIIUSIONINE HA
CMeElICHHE PaBHOBECHS

0,5

OOwmas
XapaKTePUCTHKA
PacTBOpOB.
PacTBOpuMOCTH
BemecTB. CriocoOb!
BBIPKEHUS
KOHIIEHTPAIAN
pacTBOpPOB

0,5

10

Teopus
3IIEKTPOIIUTHUECKOHN
JIUCCOLIMALINY.
DIEeKTPOJIUTHI U
HEDJIEKTPOJIUTHI.




HonHble ypaBHEHUS.

11

HonHoe npousseneHue
Bozbl, pH. Metozsl
onpenenenus pH
T'uaponus coneit

0,5

12

KauecTBeHHBIH
aHaINu3.
AHanuTHYeCKHE
rpyNIbl KATUOHOB U
aHHOHOB

0,5

13

Turpumerpudeckui
aHanus. Meron
HEUTpaIu3alnu.

Kpussie TurpoBanusi.

0,5

14

Turpumerpudeckuit
ananmu3. OnpenencHue
KapOOHATHOM
JKECTKOCTH BOJIBI

15

Turpumerpudeckuit
ananus. OnpeneneHue
COJEPKAHUS XTOPUI-

HOHOB B UTHEBOU
BOJIE

16

Crpoenue aToma u
TIEPUOJINYECKUHN 3aKOH.

0,5

17

OKHCIUTENBHO-
BOCCTaHOBUTEJIBHEIE
peaKmuu.
Hampasnenus OBP

18

OKHCIIUTENBHO-
BOCCTAaHOBHTEJLHOE
TUTPOBAHUE.
IlepmaHTaHaTOMETPUS

19

OKHUCIIHTENBHO-
BOCCTAHOBHUTEILHOE
TUTPOBAHUE.
ﬁOHOMeTpHﬂ

20

XuMuuecKas CBs3b.
CtpoeHue BenlecTBa

0,5

21

KomimiekcHbie
COEeTUHEHUS

22

Kommiekconometpuue
CKO€ TUTPOBAHUE.
OrnpeneneHue oomei
JKECTKOCTH BOJIBI.

['padpraeckue hopmysbl OKCHIOB.

KHUCJIBIX U OCHOBHBIX cosieil. HomeHknaTypa conen.

2. METOAUYECKHUE PEKOMEH/JIAIIMHA ITO BBIITIOJIHEHHUIO

WHINBUIYAJBHBIX JTOMAIIHUAX 3AJAHUI

2.1 TeMbl HHAUBUAYAJBHBIX TOMAIIHUX 3aJaHU I

1. WnmuBuayanpHoe pomarmHee 3amanune 1 (M3-1) Knaccudukanus OKCHIOB.

2. UnnuBuayansHoe nomaniHee 3aganue 2 (M/3-2) Jluccounanusi KUCAOT U OCHOBaHUM.
3. UnpuBunyanbHoe nomamiHee 3amganue 3 (M/[3-3) CnocoObl momydeHUs CpeIHUX,

4. WunuBupyanbHoe pomamiHee 3amanue 4 (MJ13-4) Pacuer MOJApHOM Macchl
SKBHUBAJICHTA COJICH.




5. UnpuBunyansHoe nomarnHee 3amanue 5 (M13-5) Pacuer oObema ra3000pa3HOrO
BEIIECTBA.

6. UnauBuayansHoe nomamiHee 3ananue 6 (MJ13-6) Pacuersl TepmoanHaMU4ecKUX
BEJIMYMH MO 3aKoHy ['ecca.

7. WnauBuayanbHoe pomamHee 3amanve 7 (MJA3-7) Pacuersl mo KHHETUYECKOMY
ypaBHEHUIO U ypaBHeHUIO BanT-TI'odda.

8. UnauBunyansHoe noMainHee 3aganue 8 (MJ13-8) @aktopsl, BAUSIONIME HA CMEIICHHE
paBHOBECHSI.

9. UnauBunyansHoe nomainnee 3aganue 9 (MJ13-9) Pacuer koHueHTpamuii coneil B
pacTBopax.

10. WupuBunyanbHoe nomamiHee 3aganue 10 (M3-10) T'mpponusz coneit. Pacyer
KOHCTAHTHI ¥ CTETICHU THIPOJI3a COJIEH.

11. UnauBunyansHoe nomamHee 3amanue 11 (M3-11) KauecTBeHHble peaknuu Ha
HEKOTOPBIC KATHOHBI

12. UuquBunyanbHoe qomainnee 3aganue 12 (MJ13-12) PacyeTsl B TUTpUMETPUH.

13. UnauBunyansHoe nqomamHee 3aganue 13 (MJ13-13) Ctpoenue aroma. DJIEKTPOHHBIE
KOH(UTypaIuu 3JIEMEHTOB.

14. UunuBunyansHoe nomaimiHee 3ananue 14 (MJ3-14) CocraBnenue ypaBHenuii OBP
METOO0M IOIypEaKIHil.

15. UnnuBunyanpHoe nomarnraee 3aganue 15 (MJ13-15) KoMriekcHbie coe fMmHEHUSI.

2.2 ConeprxaHue MHANBUAYAJIbHBIX JOMAIIHUX 3a1aHUI

1. WnauBuayaneHoe pomamuee 3amanue 1 (MJI3-1) Knaccudukanmuss oxcumos.
I'paduueckue GopMynbl OKCHAOB.

N3 »sneMeHTOB, BXOIAIIMX B COCTaB MPEMIOKEHHBIX KHCIOT M OCHOBaHUU,
COOTBETCTBYIOIIMX HOMEPY Balllero BapuaHTa, COCTaBUTh (POPMYIIBI BCEX BO3MOKHBIX OKCHJIOB.
VYka3zarh BaJIGHTHOCTh 3JIEMEHTOB B ATHUX OKCHJIaX, MX XapaKTep, COCTABUTh CTPYKTYpHBIC
bopMyIIBI.

2. UunuBuayansHoe nomamnHee 3ananue 2 (MJ3-2) duccounanuss KUCIOT U OCHOBAHUM.

Hammmure ypaBHEHHS CTYNMEHYaTOM AWCCOLMAIIMM OSTUX BEHIECTB, (GOPMYITy IS
BBIPAKEHUS] KOHCTAHT AUCCOLUALINH.

3. UnpuBunyanbHoe nomamiHee 3amganue 3 (M/[3-3) CnocoObl momydeHUs CpEIHUX,
KHUCJIBIX U OCHOBHBIX cosieil. HomeHknaTypa conen.

N3 coenunennii 3aganust Noe 1 Bce BO3MOXXHBIE CONU (CpeAHUE, KHUCIbIE, OCHOBHBIC).
Hasosute conu. Hanummure ypaBHEHUS peakLUil IIOJIYYEHUS COJIEU B MOJIEKYISIPHOM U HOHHOM
(OJIHOM M COKpalieHHOM) Bue. Kucible 1 OCHOBHBIE COJIM YCIOBHO CUUTATh PACTBOPHUMBIMH.
YKaXuTe 3HaYCHUE NOJyYECHHBIX COJIEH.

4. WunuBuayanbHoe pomamiHee 3amganue 4 (MJ13-4) Pacuer MOJApHOM Macchl
SKBUBAJICHTA COJICH.

Jns Bcex comeid w3 3amaHust Ne 3 paccuuTaTh MOJSPHYIO MAacCy SKBHUBAJIEHTa M
KOJIMYSCTBO BEIIIECTBA AKBUBAJICHTA, eciau Macca conu 20 T.

S5.MamuBuayansHoe nomammHee 3amanue S5 (MJI3-5) Pacuer oObema razoobpa3HoOro
BCIICCTBA.

N3 3amanus Ne 1 BbIOpaTh ra3zo00pa3Hble OKCHIBI M paccuyuTaTh (B COOTBETCTBUHU C
HOMEpPOM CBOETO BapHaHTa) ISl HUX KOJMYECTBO BEIIECTBAa, 00BEM U KOJIHYECTBO MOJCKYI,
€CJIM Macca ero paBHa:

6.MunuBuayansHoe nomaminee 3aganne 6 (MA3-6) Pacuersl TepMoanmHaMUYECKUX
BEJIMYMH MO 3aKoHy ['ecca.



BerancnuTh CcTaHIapTHBIE W3MEHEHUWS DHTAJbIINH, SHTPONUH, SHepruu [ubbca B
o 0 0
COOTBETCTBYIOIIEH peakiuu (AH obp S 298 B Tabm.). Onpenenutb  TemmepaTtypy, Mpu
KOTOpPOM YCTAaHABIMBAETCS XHUMHUYECKOE pPABHOBECHUE pEAKIHMH, U CHENaThb BBIBOJ 0
BO3MOKHOCTH MPOTEKAHHUS PEaKIIMU B TIPSIMOM HAaNpPaBJICHUH (M3 pacYETHBIX MO0 TpaduuecKux
JTAHHBIX ).

7. WnpuBupyansHoe pomamHee 3amanue 7 (MJA3-7) Pacuersl mo KHHETUYECKOMY
ypaBHEHUIO 1 ypaBHeHUIO BanT-TI'odda.

HanumuTe ypaBHEHUsI BO3MOXKHBIX pPEaKIUil MOJydeHUs Ta3000pa3HbIX COCTUHEHUN U3

UCXOJHBIX MPOCTHIX BEIIECTB, OOpPa30BaHHBIX 3JIEMEHTAMH, BXOISAIIMX B COCTaB KHUCIOT W
OCHOBaHUM.
1. Kak wu3MEeHUTCS CKOPOCTh pEaKIuu, €Ciu: 1) KOHIIEHTpAlUH PEarupyrolux BEUIESCTB
YMEHBIINTh B 3 pa3a; 2) KOHLEHTpAlMM pearupyrolux BEIIECTB YMEHbIINTh B 2 pasza; 3)
KOHIIEHTpAllUN PEarupyrolux BEIIECTB YBEIUYNUTh B 2 pa3a; 4) KOHIEHTPALMU PEarupyromnx
BEILECTB YBEIWYUTH B 3 pa3a; 5) KOHIIEHTPALMIO OJHOTO M3 PEarupyroluX BEIECTB YMEHBIINUTh
B 3 pasza; 6) KOHIEHTPAIMIO OJHOTO M3 PEarnpyrolux BEIIECTB YBEIWYHTh B 2 paza; 7)
KOHIICHTPAIMIO OJHOTO M3 PEearupyroliuX BEIIeCTB YMEHbLIUTh B 2 pa3a; §) KOHUEHTpPAIUIO
OJIHOTO W3 PEarupyrolrx BEIIECTB YBEJIHNYHUTH B 3 pa3a?

8. MunuBuayansHoe nomaiiHee 3aganue 8 (MJ13-8) @akTopsl, BIUSAIONIME HA CMENIEHUE
paBHOBeCHS.

Hanummure maremarnyeckoe BoipaxkeHne Ky (KOHCTaHTBI XUMUYECKOTO PaBHOBECHS) IS
00paTUMBIX peakIMii U YKa)XUTE HalpaBJICHUE CMEIIEHUS pABHOBECHUS IIPU U3MEHEHUH YCIIOBHIA:

a) YMEHBIIEHUU TapIHAILHOTO JaBJICHHS OJHOTO M3 MCXOJHBIX Ta3000pa3HbBIX BEIECTB;
0) NOHMKCHUU JIaBJICHNUS; B) MMOBBIIICHUU TEMIIEPATYPHI.

9. UnauBunyansHoe nomaiunee 3aganue 9 (MJ13-9) Pacuer xoHueHTpamuii coseil B
pacTBopax.

Paccuurtarh MaccoByto 010 (MMPOLEHTHYIO KOHLEHTPALUIO), MOJISIPHYIO KOHIIEHTPAIHIO,
MOJISIPHYIO KOHIICHTPAIIMIO DJKBHBAJICHTA, MOJBUIBHYIO KOHIICHTPAIIMIO M THTP JIFOOOM
pacTBopuMOM cosn u3 3anaHus Ne 3.

10. WupuBunyanbHoe pomaminee 3aganue 10 (M3-10) T'mpponusz coneit. Pacuer
KOHCTAaHTBI ¥ CTEIIEHU THAPOJIN3a COJNEH.

Hanucate ypaBHeHus peakuuii ruipoan3a Bcex cosiel u3 3aganus Ne 3 B MOJIEKYJIIPHOM
U HMOHHOM BHJE, yKa3zaThb peakuuio cpenbl. Paccumrars koHctanty ruaposnsa (Kr) m pH
pacTBOpa OJJHOM U3 THAPOIU3YEMBIX cosiel mpu KoHieHTpauuu coiu 0,001 momns/m.

11. MunuBunyansHoe nomaimiHee 3amanve 11 (MI3-11) KawyecTBeHHbIE peakuuu Ha
HEKOTOPbIE KATHOHBI

B Tabmnmiie B COOTBETCTBYIONIMX KJIETKaX JUIsl KAU€CTBEHHBIX PEAKIIMH HMOHOB YKAKHUTE
LBET OCajka WM pacTtBopa. Hampumep, peakTUBOM Ha HOH Ba’* smnstercs XpoMaTr Kaius,
00pa3yromuii ¢ HAM XeNThIA 0caioK. B KiieTke «k» oTMeuaeM IBET ocagka — KenThid. Kpome
Toro, Ba®* oOpa3yer Oenblil 0CaZOK ¢ IPYNIOBBIM peakTHBOM Il rpynmbl KaTHOHOB, B KJIETKE
«a» CTaBUM OTMETKY «Oenblii». [IpogymaiiTe, BOSMOXKHBI JTU PEaKIMU JJaHHOTO MOHA C IPYTUMU
MPUBEICHHBIMY PEAKTUBAMU U CIIETATe COOTBETCTBYIOIINE TOMETKH B TAOJIHIIE.

Hanumure cokpaiieHHble HOHHbIE YPABHEHHUSI COOTBETCTBYIOIIMX PEAKIIHIMA.
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12. UnguBunyansHoe nomainnee 3ananue 12 (MJ13-12) Pacuersl B THATPUMETPHUH.

Bbl  mpoBoguTE KOMMYECTBEHHOE OMPEICIICHUE BEIIECTB OOBEMHBIM  METOJOM.
AHanm3upyeMoe BEIIECTBO BhI pacTBOpwIM B MepHO# konbe Ha 500 mur. Ha xaxknmenii anamums
orOupanu npoOsl munerkoil Ha 25 mut. [IpoBoanIM TpU TUTPOBAHHS PACTBOPOM M3 OIOPETKH,
pe3yNbTaThl KOTOPBIX MPECTABICHbI B TAOIHIIE.

13. UnauBunyansHoe nqomamHee 3aganue 13 (MJ13-13) Ctpoenue aTroma. DJIEKTPOHHBIE
KOH(UTypaIuu 3JIEMEHTOB.

VKakuTe YHCIEHHBbIE 3HAYEHUS TJIaBHOIO M OPOUTAIBHOIO KBAHTOBBIX YMCEN JaHHBIX
NOlYpPOBHEH, pacCUNTANTE MOCIE0BATEIBHOCTh UX 3aloJHEHMs. Pacnpenenure Mo KBaHTOBBIM
A4elKaM BaJICHTHBIC 3JIEKTPOHBI, ONPENEINTE XUMHUYECKHUH 3JEMEHT U €ro IOoJO-)KEHUE B
cucreme J[.M.MenneneeBa (Homep mepuona, rpymnmna, noarpynna). Hanummre snek-TpoHHbIE
(GopMynbl MpPENTIOKEHHbIX aTOMOB U HOHOB, YK&XUTE IIOJIOKE-HHME HUX B CHCTEME
J.M1.MenneneeBa (HoMep nepuoza, rpyIia, NoArpynna)

14. UnauBunyansHoe nomamnHee 3ananue 14 (MJ13-14) CocraBnenue ypaBHenuii OBP
METOJIOM MOITYPEAKIIHA.
CocraBbTe 3JIEKTPOHHO-MOHHBIE CXEMbl WU MOJICEKYJAPHBIE YpPaBHEHUS pEaKlHil.
VYKaXuTe OKUCIUTENb U BOCCTAHOBUTENb. J[Be peakiuu (a,0) 711 KaKI0TO BapraHTa.

15. UnpuBunyanpHoe nomanraee 3aganue 15 (MJ13-15) KoMriekcHbie coesuHEHUSI.

3amonuute Tabnmuuy 1o oOpasiy. CocraBbTe (OpMYJIBl KOMIUIEKCHBIX COJIEH U3
3JIEMEHTOB-KOMIUJIEKCOOOpazoBarened cBoero 3amaHus. JlaiiTe wM Ha3BaHWe. 3alUIIMTE
ypaBHEHHE AUCCOIUAIINN KOMILIEKCHOTO COSIMHECHHUS.

2.3. [lopsaaok BHINOJTHEHUS 3aJaHUI

WupuBuayanbHble pabOThl O XMMHUU O(OPMIISIIOTCS B CIIELUAIBHBIX TETPAAsX - TOHKas
TETpajb B KJIETOUYKY, TOMmMHOW 12 - 18 muctoB. OT mpeapiaymei paboTsl orcrymaior 3-4
KJIETKH M 3alMCHIBAIOT JaTy BBIIOJHEHUs pabOThl M JAajee MOCEpeAMHE CIEAYIOLEH CTPOKH
HOMED BBINIOTHSIEMOM paboThl. Jlanee, Kaxabplii pa3 ¢ HOBOW CTPOKM 3aIIUCHIBAIOT TEMY, 3aJaHHs.
[Tocne crtpoknm «Xox pabOTbl» KOPOTKO MO3TAalmHO MPUBOJUTCA ONUCAHUE BBITOJHEHUS
WH/IMBUYAJIHOU paboOTHI.

OdopmiieHre 10KHO OBbITh JJAKOHWYHBIM: IPUBOAATCS ONMMCAHUS 3aJaHMsl, YPABHEHUS
XUMHUUYECKHMX PEaKIMH, YCIOBUsI IPOBEIEHUS PEAKLIUH, PUCYHKH, OTBETHI HA BOIIPOCHI, BBIBOJBL.
BaxxHbIM siBiIsIeTCA 3HAHUE U YMEHHE MTPUBOJIUTH 3aIMCH YPAaBHEHUN XUMHUYECKUX peakuuid. [Tpu
3TOM HE0OXOAMMO MPUBOIUTH XUMUUECKHE (DOPMYJIIBl U Ha3BaHUS BCEX PEAreHTOB M MPOJYKTOB
peaKIiy, yIOMUHAHUE O KOTOPBIX BEJETCS IIPH BBINOJIHEHUH PaOOTHI.

Ecnu B xoz1e BbIoNHEHHUsS pabOThl HEOOXOIMMO OTBETHTH Ha BOMIPOCHI JUIsl BHISICHEHHUS
IIOHMMAaHMsl CYIIHOCTHU IIPOLECCa, TO 3alIUCBIBAETCS OTBET, €CIU TpeOyeTcs: 0pOPMUTH PUCYHOK,
3aIMOJIHUTH TAOJUILY, TO COOTBETCTBEHHO BBIMOIHACTCS] PUCYHOK MJIH 3arOJIHACTCS TabIuIa.

TaOnuubl 3aM0IHAIOTCA YETKO M aKKypaTHO, IIPH 3TOM TaOJMIa JOJDKHA 3aHUMATh BCIO

LIMPUHY TETPAJIHON CTPAHULBL.



Bce pucyHku 10DKHBI MMETh 0003HAYCHHSI COCTABHBIX YacTel, 000pyIoBaHusI, HA3BaHUS
peareHToB W TPOAYKTOB pPEAKIHMH. PUCYHKH [OJDKHBI pacIojlaraThCsi Ha JIEBOM CTOPOHE
TETPaTHOTO JIUCTA, MOANKCH K PUCYHKaM — (C TIPaBOH CTOPOHBI WITU CHH3Y).

Pucynkn c¢ wu3oOpaxkeHHeM Mojeneil MpUOOpOB, CXEM BBIMOJHEHHUS XHMHUYECKOTO
OKCIIEPUMEHTA JOJKHBI OBITh KPYIMHBIMU M YETKHUMH, BBITIOJTHEHHBIMU TMPOCTHIM KapaHIaIioM
(morryckaeTcsl MCIOJIb30BaHKME I[BETHBIX KapaHIallei), colepKaTh TOJIBKO TJIaBHBIE, Hauboee
XapakTepHble 0COOEHHOCTH.

B koHIIE KaXKI0T0 33aJaHusT 00sI3aTEIHbHO 3alTUCHIBACTCS BBIBOJI 110 UTOT'aM BBITIOJTHEHHOU
paboThI.

[Tpu BBICTABICHUH OICHKH 332 MHIUBUAYAIBHYIO Pa0OTy MO XMMHUHU YYUTBIBAIOTCS TAKHE
KOMITOHEHTBI: CaMOCTOSITEIbHOE BBINOJIHEHHE, O00bEM M KayecTBO BBINIOJHEHHOW paboOTHI,
NPaBUIBHOCTh HAIMCAHUS YPaBHECHHI XUMHUYECKUX PEaKIMi M BHIBOAOB. Ha CHM)KEeHUE OIICHKH
JOJKHBI TIOBJHATH OIIMUOKHU, JOMYIIEHHBIE B TMPOIECCE BBIMOTHEHHS Pa0OTHI, OTCYTCTBHE
aKKypaTHOCTH B pabore.

Taxke OIIEHHMBAeTCS KAauyeCTBO BEJIEHHS 3allMCeH: aKKypaTHOCTb, BBIMIOJIHEHUE CXEM,
pUCYHKOB 1 Tabnwuil U T.1. Ecniu TpeOoBaHMs HE BHITIOTHSIOTCS, TO OLIEHKA CHAXKAETCSI.

2.4 IlpuMep BBINOJHEHHS 3a1aHUSA

HN3-1. Knaccupukanusi okcnaoB. 'padudeckne popmyJibl OKCHI0B

N3 »rneMeHTOB, BXOIAIIMX B COCTaB MPEAJIOKEHHBIX KHUCIOT W  OCHOBaHH,
COOTBETCTBYIOIIMX HOMEPY Balllero BapuaHTa, COCTABUThH (POPMYIIBI BCEX BO3MOXKHBIX OKCHJIOB.
VYka3aTh BaJICHTHOCTh 3JIEMEHTOB B 3THUX OKCHJAaX, MX XapakKTep, COCTABUTh CTPYKTYpPHBIC
bopMyIIBI.

Hanpumep: Jlanw BemectBa H,SiO; (kpemuuenas kucnora), HSQy4 (cepHas kucnora),
NaOH (runpoxcun Hatpusi), Zn(OH), (ruapokcun nmuHKa). DIEMEHTH 00pa3yloT CIACAYIOIIHNE
OKCHJIBL:

dopmyna Xapakrep oKkcuaa I'paduueckas hopmyna
I Heconeobpasyromniuii (6e3pa3TnyaHbIi,
SiO nHIUPPEPEHTHBIN) Si=0
v
Si0O, Kucnoruerit O= Si=0
v
SO, Kucnoruerit O=S=0
VI O=S=0
SO, [
KucnoTtasrit (0]
1T
ZnO AMdoTepHBII Zn=0
I
Na,O OCHOBHBIH Na—O—Na

3. METOAUYECKHUE PEKOMEH/JIALIMHA ITO
CAMOCTOATEJBHOMY U3YYEHUIO BOITPOCOB

3.1. Hecoueo0pa3yomme OKCH/BI.

[lpy w3yueHum Bompoca HEOOXOAWMMO OOpaTHUTh BHHMAaHWE HA TO, YTO
H€COH€O6paBYIOH_II/IMI/I BCEeraa ABJIAKOTCSA OKCHU/bI HEMCETAJIJIOB. Ouu HE CHOCOGHBI
B3aWMO/ICHCTBOBATh C KACJIOTAMHU WJIM C OCHOBAaHHMSIMH C 00pa30BaHUEM COJICH.

3.2. [lepokcuasl.

[Tpu n3ydenun Borpoca HEOOXOIUMO 00PATUTH BHUMAHUE, YTO CYHIECTBYIOT BEIIECTBA —
COCMHEHUS JIEMEHTa C KHCIOPOJOM, KOTOPHIE 1O COCTAaBY OTHOCSCHh K KJIacCy OKCHIIOB, ITO
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CTPOCHHUIO M CBOHCTBAM OTHOCSTCS K Kiaccy colieii. K TakuMm OTHOCSTCS, B YaCTHOCTH,
MEPOKCU/IbI AKTUBHBIX METAJIJIOB.

3.3. /IBoiiHbIE U CMeIIAHHbIE COJIN.

[Ipu w3ydeHunm Borpoca HEOOXOAMMO OOpaTUTh BHUMAHHE, YTO COJIM, OOpa3oBaHHBIE
JIBYMsI METaJUIAMUA U OJTHOW KUCIIOTOM , Ha3biBatoTcs MBOMHBIMU (KAI(SO4), — cynbdar xanwms-
ANIOMHUHUS), COJIM, OOpa30BaHble OJHHM METaUIOM M JIByMS KHCJIOTHBIMH OCTaTKaMu —
cmemanHbMU (CaCl(OCl) — XJI0pUA-TUITOXTIOPUT KaJIbLIKSA)

34. 3akoH nmocrosiHcTBa cocTtaBa. Hecrexumomerpuyeckue coeIHHEHMHS.
JanbTOHUIBI U 0€PTOLTHABL.

[Ipu u3yuenuu Bonpoca HEOOXOIUMO OOpaTUTh BHUMaHUE Ha TO, YTO MHOTHE 3JIEMEHTHI,
COEIUHSSACH APYT C IPYroM, MOTYT 00pa3oBBIBATh pa3HbIC BEHIECTBA IMOCTOSSHHOTO cocTaBa. Ho
9TO CHPaBEUIUBO TOJIBKO JJISi COEIMHEHUN C KOBAaJEHTHBIM THUIIOM Csi3U. Takue BellecTBa
HA3BIBAIOTCS NaIbTOHUIBL J[Is1 BEHIECTB KPUCTALNTMYECKHX (B YACTHOCTH CIUIABOB) COCTaB
MOJKET 3aBUCETh OT CIIOCOOOB MoTyueHus. Takue BelecTBa Ha3bIBAalOTCs OEPTOIIIHIbI.

3.5. TI'azoBbie 3akoHbl. I[lapuuajgbHOe naBjeHHMe rasa. YpaBHeHue MeHaeseeBa-
Knaneiipona.

[Ipn w3yyeHWUM HNAaHHOTO BOIMpOca OOpaTUTh BHUMAHHE, YTO K Ta30BBIM 3aKOHAM
OTHOCHUTCSI 3aKOH OOBEMHBIX OTHOIICHHMH, 3aKoH ABoraapo. C TMOMONIBIO ypaBHEHUS
MengeneeBa-Knaneiipora ~ MOXXHO ~ ONpeNeIWTh  MOJSIPHYIO ~ MacCy  ra3oB  TIpu
YCIOBUSX,0TJIMYHBIX OT HOPMAJIbHBIX.

3.6. BuyTpeHHss JHEPIrus CUCTEMBI.

[Ipu u3yueHun AaHHOTO BOIMpPOCA CAeNyeT OOpaTUTh BHUMaHUE, YTO BHYTPEHHSISI SHEPTUS
Tela CKJIAJbIBACTCS U3 KUHETHYECKOHW HJHEPTruu MOJIEKYNI Tella M MX CTPYKTYPHBIX €IMHHII
(aTOMOB, JJIEKTPOHOB, SJE€P), PHEPTUM B3aUMOACHCTBHS aTOMOB B MOJIEKyJax M T. 1. Bo
BHYTPEHHIOIO DHEPTHI0 HE BXOJUT DHEPTHs JBIDKEHUS TelNa KaK IEJIOro W IMOTCHIMATbHas
SHEpPrusl.

3.7. CBoOoaHas M CBA3aHHAsI JHEPTHA CHCTEMBI.

[Ipy wu3yyeHUH MAAHHOTO BOMpoca cleAyeT oOpaTHTh BHUMaHHE Ha TO, YTO CBOOOIHAs
SHEPIHUs €CTh Ta paboTa, KOTOPYIO MOIJIO OBl COBEPIIUTH TEJIO B OOPATUMOM H30TEPMHUECKOM
mpolecce, Wik CBOOOJHAs SHEPrus €CTh MaKCHMalbHas BO3MOXKHas paboTa, KOTOPYIO MOKET
COBEpIINTh CHUCTEMa, 00Jiafasi KaKuM-TO 3alacoM BHYTPEHHEU dHepruu. BHYTpeHHSsI SHEprus
cucreMbl U paBHa cymme cBoOoaHoM (F) ncesizannoit snepruu (TS):

U=F+75

CpsizaHHasi SHEPrusi — Ta YacTh BHYTPEHHEW DSHEPIUM, KOTOpas HE MOXET ObITh
mpeBpaiieHa B pabory, — 23TO oOeclieHEeHHas dYacTh BHYTPEHHEH  DHEpruu.
[Ipu omHOW M TOW XKe TeMmIepaType CBs3aHHAs DHEPrus TeM OoJblle, 4eM OoJbIie
SHTPOIIHUSL.
Takum 00pa3om, SHTPOIHSI CUCTEMBI €CTh Mepa 00ECIIEHEHHOCTH €€ dHepruu (T.e. Mepa ToH
SHEPTUH, KOTOpasi He MOXeET OBITh NpeBpallieHa B paboTy).

3.8. [opsiiok 1 MOJIEKYJISIPHOCTH PEAKIHU.

[Tpn w3yueHUM AAHHOTO BOMpOca cleAyeT oOpaTHTh BHUMaHHE: J[1s1 XapakTepHUCTUKH
MEXaHM3Ma XHMHUYECKUX pEeaklUUid B KUHETHKE MPUMEHSIOT TaKHe IMOHATHUS, KaK MOPSIOK U
MOJIEKYJIIPHOCTh PEAKIIUH.

[TopsiikoM XMMHYECKON peaKlMM Ha3bIBAIOT CYMMY MOKa3aTeael CTENEHEN B ypaBHEHUH
CKOPOCTH peakiuu. Pa3nuyaroT peakiiuu HyJIeBOro, epBoro, BTOPOTo U IPOOHOTO MOPSIIKOB.

[Tox MOEKYISAPHOCTHIO PEAKIMM MOHUMAIOT YUCIO YacTHUIl (aATOMOB, MOJIEKYJ, HOHOB),
KOTOpblE NPUHUMAIOT y4yacTHE B JJIEMEHTAPHOM aKTe B3auMmojeucTBus. Eciu B mpoleccax
pa3NoKeHUsl WM MU30MEPHU3alMU BEIIECTB B AJIEMEHTAPHOM aKTE€ B3aUMOJICHCTBUS MPUHUMAET
y4acTHe OJJHa MOJIEKYJIa, TO TAKUE PEAKIIMU HA3bIBAIOT MOHOMOJIEKYIISIPHBIMHU.

3.9. llennble 1 poTOXMMHYECKHE PEAKIINH.



[Tpu u3yyeHUM NaHHOTO BOIPOCA CIIEyeT 0OpaTUTh BHUMaHKE Ha cienyromnmee: LlenHbie
peakuuy UrparoT BaXHYIO POJb BO MHOTMX OTpAacifX XMMHHU, B YaCTHOCTH, B (HOTOXUMHH, B
OpraHMYECKOM XUMHH, B TMpolleccax MOJdydyeHus siaepHod sHepruu. CropaHuwe TOIUIMBA B
JBUTATENSIX BHYTPEHHErO0 CrOPaHMs, KPEKUHI  YIVIEBOJOPOJHOIO  CBIPbs, IPOILECCHI
MOJIMMEPU3ALMU - BCE 3TO MPOLECCHI, MPOTEKAIOUIUE MO IIEMHOMY MEXaHHU3My. XapaKTepHOU
OCOOCHHOCTBIO IIETMHBIX PEAKIMil SBISETCS y4YacTHE€ B HUX AaKTHBHBIX YacTUIl (CBOOOIHBIX
aTOMOB, PAJMKAIOB, BO30YKICHHBIX MOJEKYT H Jp.), KOTOPBIE CTaJIKHWBasACh C MOJEKYJIaMu
UCXOJHBIX BEIIECTB, 00pa3yl0T KOHEYHBIE MPOMYKThl M HOBBIE AKTHBHBIE YACTHUIIBI, KOTOPHIE
BHOBB BCTYIAIOT B PEaKIUIO U T.JA. L[enmHbIe peakiiuu mpoTeKarT 00bIYHO ¢ OOJBIION CKOPOCTHIO
1 4aCTO UMEIOT XapaKTep B3PbIBA.

@DOTOXMMHYECKMMH HA3bIBAIOTCS pPEaKUUH, MpoTeKaromue Moja aelictBueMm cseta. llpu
(OTOXMMHUYECKUX PEAKIHMSIX DHEPrHsl, HEOOXoauMas ISl TMOAJCpP)KaHHsS PEaKkIuU HIH ee
BO30YXIEHHsI, TOJBOIUTCS B (popMe 3NeKTpOMarHUTHHIX Kosebanuid. K dporoxummueckum
peaknusM OTHOCSTCS (OTOCHMHTE3 (CHHTE3 YIJIEBOAOB M3 JAMOKCHAA YIJIEpoja M BOIBI B
pacteHusix), gororpadpuueckuil mporecc, BBIIBETAHUE KPAacoK, JIIoMUHecueHus u ap. K
(GOTOXMMHUYECKHM pPEAaKIUsIM OTHOCHTCS M B3aUMOJAEHCTBHE BOAOpPOJIA C XJIOPOM,
pPacCMOTPEHHOE BBIIIIE.

3.10. ABTOKATAJM3.

[Ipy w3yueHUW MAHHOTO BOMpOCa CIeAyeT OOpaTUTh BHMMAaHHWE HA TO, YTO aBTOKAIIU3
YCKOpEHUE peaknu, 00yCIOBICHHOE HAKOIJIEHUEM KOHEYHOTO UITUIIPOMEXYT. MMPOJIyKTa, 00aaa
IOIIETO KaTAIUTUYSCKUM JIHCTBUEM B JJAaHHOU peaknuu. B Ooee mupoKoM CMBICIE aBTOKATAIH
3 - CaMOYCKOpPEHHE PEaKI1H, BEI3BAHHOE K.-JI. ”3MEHEHHEM B CHCTEME H3-
3a MPOTEKAHMSI XUMUYECKON PEeaKIu. ABTOKATAIN3. HAOIIOIaeTCs, HAlIpUMep, TP TUAPOIIU3E C
JIOKHBIX 3(UPOB U3-32 HAKOTUIEHUS KUCIIOTHI.

3.11. ®epMeHTATHBHBIN KATAJIH3.

[Ipn n3ydyeHuHu AAHHOTO BOIpOCA CIIEAyeT OOpaTUTh BHUMAaHHUE, YTO (pepMEHTATUBHBIH
Katanu3 (OMOKaTamu3) — 3TO YCKOpEHHEe OMOXMMMYECKMX PEAaKUMH NpU ydacTUU OEIKOBBIX
MaKpoOMOJIEKYJl. MexaHu3M JeUCTBUsI Ouokatammu3aTopoB ((pepMEHTOB) TakoW k€ Kak H
HEPraHMYECKUX KaTalIN3aTOPOB.

3.12. UHru6uTOpHI XMUMHUYECKOT0 Mpouecca.

[Ipy w3ydeHWH MAHHOTO BOIMpOCa cleAyeT OOpaTUTh BHUMAaHUE, YTO WHTHOUTOPHI -
oOmiee Ha3BaHHE BEILECTB, MOJABISIONINX WK 33JCPKUBAIOLINX T€UeHUE (PU3UOIOTHUECKUX U
¢usuko-xuMHUecKux  (TIaBHBIM ~ 00pa3oM  (epMEHTAaTUBHBIX) TmporeccoB.  [lelicTBue
UHTHOUTOPOB XapaKTepHO [UIS KATaJIUTHYECKUX U IEMHBIX pEaKIHi, MpOTEeKaloIMX ¢
Y4aCTHEM aKTUBHBIX IEHTPOB WJIM YacTUL. TOPMOXEHHWE WU MPEAOTBPALEHUE PEaKIHU
00yCIIOBJIEHO T€M, YTO UHTHOUTOP OJIOKUPYET aKTUBHBIE LIEHTPHI KaTalnu3aTopa Wil pearupyer ¢
AKTUBHBIMU YaCTHIIaMU C OOpa30BaHMEM MAJIOAKTUBHBIX pafuKaioB. THTHOUTOp BBOIUTCS B
CHUCTEMY B HAMHOT'O MEHbIIIEH KOHIIEHTPAIMH, YeM KOHLIEHTPAllHUsI pEearcHTOB.

3.13. ®a3oBble paBHOBECHS.

[Ipu u3yueHuu AaHHOTO BOIMpoOca ciaeayeT 0OpaTUTh BHUMAaHUE, 4TO (pa30BOE paBHOBECHE
(paBHOBecHe ¢a3) - COCTOSHHUE, IPH KOTOPOM (pa3bl B TEPMOIUHAMUYECKON CUCTEME HAXOAATCS
B COCTOSTHUU MENni08020,MEXAHUYEeCK020 U XUMUYECKO20 PABHOBECHUS.

Tennosoe paeHosecue O3HA4aeT, 4YTO Bce (a3bl BEIIECTBA B CUCTEME HMMEIOT
OJIMHAKOBYIO TEMIIEpaTypy.

Mexanuueckoe pasrnosecue 03Ha4aeT paBEHCTBO J1aBJIEHUH MO pa3Hble CTOPOHBI T'PaHUIIbI
pasnena conpukacatomuxcs ga3. CTporo roBops, B pealbHbIX CUCTEMaxX 3TH JaBJICHUS PaBHbI
JUIIb PUOIMKEHHO, PA3HOCTh JIaBJICHUH CO3[aeTCsI TOBEPXHOCTHBIM HATSKEHUEM.

Xumuueckoe pagHnogecue BBIPAXKAETCA B PAaBEHCTBE XMMHUECKUX MOTEHIMAIOB Bcex (a3
BELIECTBA.

3.14. OopaTuMble peakuu B O0HOJIOTMYECKUX CHCTeMAX.
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[Ipu u3ydeHHH NAHHOTO BOMpOCa cienyeT OOpaTHUTh BHHUMAaHUE HA TO, YTO >KUBBIC
OpraHu3Mbl C TOYKHM 3pPEHHUS TEPMOJMHAMHMKHU - OTKPBITBIE CHUCTEMBl. MEXIy CHCTEMOU H
OKpY’Kaloliel cpefoi BO3MOXKEH OOMEH SHEpruH, KOTOPBI NPOUCXOAUT B COOTBETCTBHH C
3aKOHAMU TEPMOJNHAMHUKHU.

Hanpasnenue xumuueckoil peakuuu onpezensercss 3HadeHrneM AG. Ecnn sTa BennunHa
OTPULIATENIbHA, TO PEAKIUs NPOTEKAET CAMOIIPOM3BOJIBHO M CONPOBOXKIAETCS YMEHBIIEHUEM
cBOOOIHOW »dHepruu. Takue peakuuu Ha3bIBAIOT HK3EPrOHMYECKUMH. Eciam mnpu 3ToM
abcomoTHoe 3HaueHHe AG BETUKO, TO peakius UAET MPaKTUYECKH 0 KOHIA, U €€ MOXKHO
paccMaTpuBaTh Kak HEOOpaTUMYIO.

Ecmn AG monoXuTenbHO, TO peakius OyAeT MpPOTEKaTh TOJBKO MPH TOCTYIUICHUH
CBOOOHOMN YHEPTUU U3BHE; TAKWE PEaKIIUHN HA3bIBAIOT YHAEPTOHUYECKIMHU.

Ecmm abcomrotHoe 3HaueHne AG BETWKO, TO CHCTEMa YCTOWYMBA, U PEAKIHMS B TaKOM
cllydyae MpakTUYecKu He ocyuecTBiserca. [Ipu AG, paBHOM HyJI0, cUCTEMa HaXOJUTCS B
PaBHOBECHH.

3.15. by¢epHbie cucTeMbl

[Ipu u3yyeHnn 1aHHOTO BOIpOCa ClieyeT o0paTuTh BHUMaHUe, 4To bydepHbie cuctemsl
OydepHbIe pacTBOpPHI, Oy(hepHbIE CMECH, CUCTEMBI,IIOIICPIKUBAIOIIUE OMPENICIEHHYIO KOHIICHTP
aIMIo HOHOB Bogopozaa H', To ecTh onpeeéHHYI0 KHCIOTHOCTE
cpensl. KucnorHocTs Oy(epHBIX pacTBOPOB MOYTH HE U3MEHSETCS MPH UX pa30aBIeHUN WU TPU
n00aBJIeHUH K HUMHEKOTOPBIX KOJIMUYECTB KUCIOT WJIM OCHOBAHUH.

3.16. 3Hauyenme ruapoJM3a coseli B NpHpPOAe, OBITY, CeJbCKOXO03AHCTBEHHOM
NPOM3BO/CTBE.

[Ipu m3ydeHUM NAaHHOTO BOIMpOCA CIEAYyeT OOpaTHTh BHUMaHHE, 4TO [ uaponus conel
UMeeT U TNpaKTHYecKoe, W Ouosornyeckoe 3HaueHHe. B HacTosmee BpeMss B OBITY Mbl
MCIIOJIb3YEM MBUIO, CTUPAJIbHBIE NOPOILIKH U JIpyrHe Moromue cpeactBa. OCHOBHOM KOMIOHEHT
MbLJIa — 3TO HaTPUEBbIE WJIM KAIHUEBBIE COJIM BBICIINX KUPHBIX KAPOOHOBBIX KUCIIOT: CTeapaThl,
NaJIbMUTAThI, KOTOPBIE TUAPOIUIYIOTCS.

Ecnu kMCcIOoTHOCTH MOYBBI HEIOCTATOYHAS, Y PACTEHUN MOSIBIAETCA 00JI€3Hb — XJIOPO3.
Ee npusHaku - moxxenTeHue wiM MoOeJeHue JTUCThEB, OTCTaBaHUE B pocTe W pa3BuTHH. Ecim
pH> 7,5, To B HEe BHOCAT ynoOpeHne cyiab(ar aMMOHHS, KOTOPOE CIIOCOOCTBYET MOBBIIICHUIO
KHCJIOTHOCTH, OJ1aroiapst TUIPOIM3Y 10 KaTHOHY, POXOIAIIEMY B TOYBE.

3.17. UcTopus pa3BUTHA YYeHHs 0 cTpoeHnH aToMa. [lepBbie Moae/ i aTOMOB.

[Ipy w3yyeHMHM MJAHHOTO BOMpOCA CcienyeT OOpaTUTh BHHUMAHHE Ha MPEINOCHUIKU
BO3HUKHOBEHHUSI YUEHHUS O CTPOEHUU aToMa (OTKPBITHE PaIiOaKTUBHOCTH, OTKPBITHE 3JIEKTPOHA,
onbIThl Pesepdopaa). Monens atoma Jx. TomcoHa, niuanerapHas Mozens atoma Pesepdopaa.

3.18. Atomuble ciekTpbl. [locTyaarsl bopa.

[Ipu m3ydeHUM NAaHHOTO BOIMpOCA CIEAYeT OOpaTHTh BHHMAaHHE, 4YTO MOCTynaTsl bopa
MO3BOJIMJIM €MY TEOPETUYECKH pPACCUUTATh DSHEPreTHYECKUM CIEKTp aroMa BOAOpOAA U
BOJIOPOJIONOA00HBIX aTOMOB — aTOMOB, COCTOAIIMX U3 Spa C 3apAOM <€ 1 OJHOTO JJIEKTPOHA,
JBUKYILIETOCS BOKPYT siapa. Mcnonb3ys teoputo bopa u cxemy 3HEpreTH4eCcKX YpOBHEHW aToma,
JIETKO OOBSCHUTD MPOIIECCHI UCITYCKAHUS U MOTJIOIIEHUS U3Ty4YSHHSI aTOMOM.

3.19. IlpeanochblIKM BOBHUKHOBEHHSI MEPHOTUYECKOT0 3aKOHA. 3HAYeHHEe OTKPBITHS
NepHOIUYECKOr0 3aK0HA.

[Ipu n3yueHnn TaHHOTO BOIpOCa ClIenyeT oOpaTuTh BHUMaHue, uyto a0 [[.1 Menneneera
ObUIM TIPEANPUHATHL TONBITKM pasHbIMH  yueHbIMH  ([loOepeiinep, bepuenuyc wu np.)
CHUCTEMAaTU3UPOBATh AJEMEHTHI, a TAK)KE pPa3BHUBAJIOCHh YYEHHE O BAJEHTHOCTH XWMHUYECKHX
a51eMeHTOB. [lepuonnyeckuil 3aKOH OTKPBUI MYTh K IO3HAHHUIO CTPOEHHS aTOMOB M HX SIED,
MPAKTUYECKUM PE3YJIbTaTOM YEero ObUIO OBIIaJICHHE BHYTPUATOMHON YHEPTHEH.

3.20. OKuCIANTETbHO-BOCCTAHOBHUTE/IbHbIE Mpoueccbl B mnpupoge. PorocunHres,
JAbIXaHHue, OpoKeHue.

[Ipy m3ydeHUM NAHHOTO BOINpOCA CIEAYeT OOpaTHTh BHHUMAaHHE, YTO OKHUCIMTEIBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUH WIPAlOT BaXXHYIO pOJb B MPUPOAE M TEXHHKE. B kauecTBe
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NpUMCPOB  OKHCIUTCIbHO-BOCCTAHOBUTCIBHBIX IIPOLHCCCOB, IPOTCKAOIMX B IIPHUPOIHBIX
OMOJIOTHYECKUX CHCTEMax, MOKHO MPUBECTH peakluio (OTOCHHTE3a y pacTEHUH U MPOLECCHI
AbIXaHUA Y JKUBOTHBIX U 4YCJIIOBCKA.

3.21.0KHCAUTEbHO-BOCCTAHOBUTE/IbHbIE  Tpolecchbl B NMPOMBIIJIEHHOCTH:
IJIEKTPOJIN3. 3aKOHBI IEKTPOIH3A.

[Ipu u3yyeHHH NTaHHOTO BOIpOCa ClieyeT OOpaTUTh BHUMAHUE, YTO MPOIECCHl TOPEHUS
TOIVIMBA, HNPOTCKAOMIMC B TOIKAX KOTJIOB TCIIJIOBBIX BHGKTpOCTaHHI/Iﬁ U B JABHUT'ATCIIAX
BHYTPEHHEIO CTrOpaHUsl U PEAKTUBHBIX IBUTATENSX PAKET, SIBISIIOTCS MPUMEPOM TEXHUYECKU
BakHbIX OBP.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE MPOIECCHI, MPOTEKAIOIINE B MPUPOJE U TEXHUKE,
HEPEJKO HAHOCAT OTPOMHBIM yIIepO MpUPOJEe W YEeNOBEeKY. B KauecTBE NpPUMEPOB TaKHX
MPOLIECCOB MOTYT CIYXHUTh KOPpPO3US METAIJIOB, JIECHBIE IOXKapbl, OKHCIEHHWE a30Ta Mpu
CXXHUT'aHUU TOILJINBA, 06pa3OBaHI/I€ qpe3Bblqa171Ho TOKCHUYHBIX JUOKCHUHOB.

[Tpu nomoun OBP monyyaroT MeTamuibl, OpraHM4eCKUue U HEOPraHWYECKUE COCAMHEHHUS,
MMPOBOJAT aHAJIUW3 PA3JIMYHBIX BCHICCTB, OYUIIAKOT MHOIMC BCHICCTBA, MPUPOIHBIC U CTOUYHBIC
BOJIbI, Ta30BbI€ BEIOPOCHI AJIEKTPOCTAHLIUN U 3aBOJIOB U T. II.

3.21. UcTropuyeckue nNpeanocblIKM Pa3BUTHSI TEOPHH CTPOCHHUS BellecTBA.

[Ipn wm3ydeHMM naHHOTO BOMIpOca CleAyeT OOpaTuTh BHUMaHue, 4To B 1812 romy
UTANBIHCKUN (U3MK M XUMHUK AMeneo ABOraapo, H3ydas MOJEKYJISpHbIE Beca Ta30B
(Boopo/ia, KUCIOPO/a, a30Ta, XJI0pa), BEIABUHYJ MOJIEKYJISPHYIO TUIIOTE3Y CTPOCHHS BEILleCTBA.
Opnako pabota ABOrajapo JOJTOE BpeMs HE Moiydala MPU3HAHHS, YTO TOPMO3HIO Pa3BUTHE
OCHOBHBIX HJEH B 00JIaCTM XUMHUYECKOTO CTpPOeHUs Mojiekyl. Jlumb mocie yOenuTenbHOro
noknana Cranucinao  KaHHUIApo Ha IEPBOM  MEKAYHApOJHOM  Cb€3/l€  XUMHKOB B
Kapncpys (1860) atomHBIE Beca, OmpeneNEéHHbIE C TOMOIIBI0 3aKoHAa ABOTrajapo, CTalu
oOmenpuHATEIMA . Ha  cbhe3ge  pasrpaHHYMIM  TOHATHUS ~ «aTOM»,  «MOJICKYJa»,
YTBEPIWJIM AaTOMHO-MOJIEKYJIIPHOE Y4YEHHE, OCHOBHOE IIOJIO)KEHHE KOTOPOTO «aTOMbl MpH
B3aMMOJICHCTBUH 00Pa3yIOT MOJICKYITY».

ATOMHO-MOJIEKYJIIPHOE YUCHHE TOCTYKUJIO OCHOBON CO3[aHUSI TEOPUU XMMHUECKOT0 CTPOEHUS
byrneposa.

3.22. CBoiicTBa MOJIEKYJI C Pa3JIMYHBIM THIIOM CBSI3H.

[Ipu u3ydyeHHH OAHHOTO BOINpOCa CieayeT OoOpaTWTh BHUMaHHE, YTO COCOUHEHHUS C
Pa3IUYHBIM TUIIOM CBSI3M UMEIOT pa3iMyHoe cTpoeHue. Tak, coelMHEeHUs ¢ KOBAJIEHTHOH CBS3bIO
— 3TO Yal€ BCCIO XXUAKUEC NN ra3006pa3Hble BeIIeCcTBA. BGH_ICCTBa C MOHHBIM THUIIOM CBA3U —
KPUCTAJIJIMYECKHE, TYrOIJIaBKUE BEUIECTBA.

3.23. Tunbl KPUCTANIHYECKHX PeLICTOK.

[Ipy wu3yueHuum JaHHOTO BOIpOCa ClEAyeT OOpaTUTh BHHUMaHHWE HA TO, YTO B
COBOKYIIHOCTH Pa3JIMYHBIC THIIbBI KPUCTAJUVIMYCCKHUX PCHICTOK BCIICCTB IIPCACTABIIAIOT CO60ﬁ
CETKHU C Pa3JIMYHOW MPOCTPAHCTBEHHOW OPUEHTAIIMEH, B y3JlaX KOTOPBIX PACIOJaraloTCsi HOHBI,
MOJICKYJIBI WJIM aTOMBI. DTO CTaOMILHOE T'€OMETPHYECKOE MPOCTPAHCTBEHHOE IOJIOKECHHUE W
Ha3bIBACTCS KPUCTALIMYECKON PENIETKOW BemecTBa. PaccTossHue MexXay Y3JIaMu OJHOM
KPHUCTAJUIMYECKON SIYEMKH HA3bIBAETCA MEPUOJAOM HIAECHTUYHOCTHU. IIpoCTpaHCTBEHHBIE YIJIbI,
MO/l KOTOPBIMH DAacCIOJIOKEHbl Yy37bl S4YelKH, Ha3blBaloTca mapamerpamu. [lo cmocoly
MOCTPOCHUS CBSI3€H KPUCTAITMYECKHUE PEIIETKH MOTY OBITh TIPOCTHIMHU, 0a30IIEHTPUPOBAHHBIMH,
IPaHELEHTPUPOBAHHBIMU U OOBEMHO-IIEHTpUpOBaHHbIMH. Ecnm  wactumbl — BemiecTBa
PaCIIOJIOAKEHBI JIMIIb B yTJIaX Napajijlesienuea, Takask pelieTka Ha3bIBaeTCsl IPOCTOM.

3.24. BonopoaHasi cBsi3b (BHYTPUMOJIEKYJISIPHAS U MEKMOJIEKYJIsIpHAsT).

XuMHu4decKasi CBs3b, 00pa30BaHHAs MOJOKUTEIBHO 3apsSHKEHHBIM BOJAOPOJOM MOJIEKYJIbI
(WM TOJISIPHOM TPYMIIBI) M AJIEKTPOOTPUIATEIBHBIM aTOMOM JAPYTOM WM TOW K€ MOJEKYJIbI,
HA3BIBAETCSI B0OOPOOHOLL CE53bI0.

Ecnn BomoposmHas cBs3b 0oOpa3yercss MeXIy pa3sHbIMH MOJIEKYJaMH, OHa Ha3bIBaeTcs
MEKMOJICKYJISIPHOIM, €Clii CBsI3b 00pa3yercss MeXAy [ByMs TpyINIaMH OJHOM W TOH xe
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MOJIEKYJIBI, TO OHAa HAa3bIBAaeTCA BHYTPUMOJIEKYJISpHOW. BomopogHas CBA3bp  MexAy
mosiekynamu A—H n B-R o6o3Hauaercs Tpemst Toukamu --.

A-H+B-R=A-H - B-R
BOJIOPOJI B IAaHHOM CiTy4dae oOpa3yeT ABe XMMHUYECKHE CBS3U, TPUYEM OHU HE PABHOIICHHBI.

OO6pa3oBaHue BOJOPOJHON CBSI3U OOYCIIOBJIIEHO TEM, YTO B IMOJISIPHBIX Mojekyinax A — H wm
NOJSIpHBIX  Tpynnax —A — H monsipu3oBaHHBIE aTOM BOJOpOJA 00JIaaeT YHUKAIbHBIMU
CBOMCTBaMU: OTCYTCTBUCM BHYTPCHHUX SJICKTPOHHBIX OGOHO‘-IGK, 3HAYUTCIbHBIM CIABUTOM
JJIEKTPOHHOW Mapbl K aroMy ¢ MajbiM pa3MepoM. [loaTomy Bomoponx cmocoOeH Triy0oKo
BHE/IPATHCS B DJIEKTPOHHYIO 000JI0UYKY COCEIHETO OTPHUIIATENIBHO MOJIIPU30BAHHOIO aTOMa.

4. METOAUYECKHUE PEKOMEHJALIINU
ITO NOAT'OTOBKE K 3AHATUAM

4.1. JIP-1. IlpeameTt u 3aaa4yu xumuu. McTopusi pa3sBuTHsi XUuMHYeCKUX 3HAHUM

ITpy MOATOTOBKEK 3aHATHIO HEOOXOIUMO OOPAaTUTh BHUMAHHE Ha CIETYIOINE MOMEHTHI.

XuMmus — ofHa U3 (QyHIAMEHTAIbHBIX HAyK O MPHUPOJE, 3TO HayKa O MPEBPALECHUSIX
BemecTB. OHa M3y4yaeT COCTaB M CTPOCHME BEILIECTB, 3aBUCHMMOCTb CBOWCTB BEIIECTB OT HX
COCTaBa U CTPOEHMSI, YCIIOBUS U MYTH MPEBpAIlCHUs OJHUX BEILECTB B APYyTHE.
OcHoBHBIE 337Ja4l ITOW HAYKH:

1. CuHTE3 HOBBIX BEIIECTB M KOMIIO3HMIMH, HEOOXOAMMBIX ISl PEIICHHS
TEXHUUYECKUX 3a7a4 HACTOSIIETO U Oy IyIIero.
2. VYBenuuenue pocta 3 (HEKTUBHOCTH HUCKYCCTBEHHBIX YAOOPSHUH ISl TTOBBIIICHHS

YPOXKaHHOCTH CeNbCKOXO03SHCTBEHHONW MPOIYKIIMK U Tpo0IeMa CHHTe3a MPOAYKTOB IMUTAHUS U3
HECEIIbCKOXO035MCTBEHHOTO CBHIPBSI.

3. Pa3paboTka 1 co3anne HOBBIX HCTOYHHKOB SHEPTHUU.

4. OxpaHa OKpyXarolieil cpeabl

5. BbsicHeHne MexaHu3Ma BaXKHEWIIMX OHMOXMMHMYECKHX TIPOLECCOB M HX
peann3anus B UCKYCCTBEHHBIX yCIOBHSX.

6. OcBoeHME OTPOMHBIX OKEAHUYECKMX NCTOUYHUKOB ChIPbS

4.2, JIP-2. OcHOBHBIE KJIAacChl HEOPTAaHUYECKUX COCJUHEHMIi: OKCHIAbI, OCHOBAHUSI.
IHonyyeHnue u cBoiicTBAa.
HpI/I IOoArOTOBKE K 3aHATHUIO HCOGXOI[I/IMO O6paTI/ITB BHUMAaHHC Ha CICAYIOINEC MOMCHTHI.

Oxcudamu HaA3bIBAIOT CIIOXKHBIE BEIIECTBA, COCTOSIIME U3 JIBYX AJIEMEHTOB, OJHUM W3
KOTOPBIX SIBIISIETCSI KUCJIOPOJ CO CTENEHBI0 OKUCIeHHs — 2. Paznmuuaior cozreobpaszyrowue u
Heconeobpasyowue OKcuabl. M3 HeconeoOpaszyrolmux OKCHUIOB (MX HEMHOTO) HEBO3MOXKHO
nonyuuTs coid. K Hum otHocarcs, nanpumep, NO — okcup azota (11), NO, — okeun azora (1V),
CO - okcun yrmepona (11). ConeoOpa3syromye OKCHIBI ACNISAT Ha OCHOBHBIE, aM(pOTEpHBIC U
KHCIJIOTHBIE.

OcHosHbie 0KCcUObl — ITO OKCUABI METAJIJIOB CO CTENEHbI0 OKucieHus +1, +2. Hampuwmep,
Na,O - okcua Hatpusi, CaO — okcun kambuusi, FeO — okcupg »kenesa (11), MnO — okcun
mapranma (11). OcHOBHBIM okcuaaM cooTBeTCcTBYIOT ocrosanus: NaOH, Ca(OH),, Fe(OH),,
Mn(OH),.
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Ampomepnvie oxcudvl — 3T0 COCINUHEHUS, KOTOPhIE MPOSBISIOT CBOWCTBA OCHOBHBIX U
KHCJIOTHBIX OKCHJI0B. OHM 00pa30BaHbl META/UIAMH B CTETICHH OKUCIeHUs + 2, + 3, + 4. K Hum
otHocstes: BeO, ZnO, SnO, PbO, Al,O3, Cr,03, Fe,0s3, SnO,, PbO,, MnO,, TiO, u ap. Um
CcoOTBEeTCTBYIOT amdortepHbie ruapokcuabi: Be(OH),, Zn(OH),, Sn(OH),, Pb(OH),, Al(OH)s,
Cr(OH);3, Fe(OH)3, Sn(OH),, Pb(OH)4 ,Mn(OH)4, Ti(OH)4.

Kucnommnole oxcuodwl: 3T0 OKCHIa HEMETAIIJIOB ¥ METAJIJIOB CO CTENEHBIO OKUCICHUSA + O,
+7. Hamnpumep, CO;, — okcun yraepoga (1V), N,Os — okcun azora (V), Mn,O; — okcun
mapradna (VII), CrOs; — okcua xpoma (VI). Otum okcupam cootBeTcBYtoT Kucinotsl: H,COs
HNO3, HMI’IO4, HQCI'O4, HzCI‘zO7.

4.3. JIP-3. OcHOBHBIE KJACCHhl HEOPraHWYEeCKHUX COCAMHEHHUH: KHCJIOTBI.
Knaccupurkauus. [lonyyenue u cBoiictBa
HpI/I IIOATOTOBKEC K 3aHATUIO H€O6XO,Z[I/IMO 06paTI/ITI> BHUMAaHHUC Ha CICAYIONIUC MOMCHTEI.

Kucnomamu Ha3pIBalOT COCAMHEHHUS, B COCTAaB KOTOPBIX BXOASIT HMOHBI BOJOPOA,
CIIOCOOHEBIE 3aMEIaThC Ha KAaTHOHBI META/Ia, © aHHUOHBI KHCIIOT (SO427, CO327, Cl, PO437,
NO; urT.1.).

Paznuyarot beckuciopoousie u Kuciopoocooepiicaujue KUCI0mbl. beckucnopoonvimu
KHCJIOTAMHU SIBJISFOTCS BOJHBIC PACTBOPHI HEKOTOPBIX BOJOPOIHBIX COCAMHEHHH 3JIEMEHTOB
(memetaimoB VI, VII rpynn nepuonuueckoi cuctemsl 3nementoB: HCI, HBr, HI, H,S, H,Se,
H,Te), a taxxke HSCN, HCN.

Kucnopoocooepocawue kucromul IOTy4at0T paCTBOPEHUEM KUCIOTHBIX OKCHIOB B BOJIE,
MO3TOMY X OTHOCAT KJIACCYy TMJIPOKCH/IOB:

802 + HQO = HQSO3; N203 + HZO = 2HN02, P205 + 3 HzO = 2H3PO4
Kucnopozaconepxamue KucaoTsl uMeroT oouryro Gopmyny H,O0,.

o KHUCI0TEI BBaHMOI[eﬁCTByIOT C OCHOBHBIMHM OKCHAAMHU H THUAPOKCUIAMH. HpI/I 9TOM
00pa3yrTCst COJIb U BOJIA:

H>SO4 + CuO = CuSO4 + H,O; H,SO4 + Cu(OH), = CuSOy4 + 2H,0;
eKHCI0THI pearupyroT ¢ aM(pOTEPHBIMH OKCUIAMHU U THIPOKCUAAMU:
2HNOs3 + ZnO = Zn(NO3), + H,O; 2HNO; + Zn(OH), = Zn(NOs), + 2H,0

eKuCmoThl B3aUMOJICHCTBYIOT C COJISIMH, €CJIH B pe3yabTaTe 00pa3yeTcss HepacTBOPHUMOe
COEIMHEHUE:

BaCl, + H,SO4 = BaSO4¢ + H,O

o]Ipu HarpeBaHUM HEKOTOPBIE KUCIOPOIACOAEPKAIIUE KUCIOTHI pa3iaratoTcs Ha BOAY U
KHUCJIOTHBIA OKCHII:

HzSiO3 = SiOz + H,O

4.4. JIP-4. IloayuyeHue u u3yyeHne XMMHUYECKHUX CBOHCTB COJI€id.
HpI/I IIOATOTOBKE K 3aHATUIO HGO6XO,Z[I/IMO 06paTI/ITI> BHUMAaHHUC Ha CICAYIOIIUC MOMCHTEI.

[Ipu B3anMOAECHCTBUU COEAMHEHUI OCHOBHOI'O XapakKTepa C COCAMHEHUSIMU KHCIOTHOTO
xapaktepa oOpasyiorcss conu. [lo cocTtaBy pa3iuyaroT CIEAYIONINe THUIIBI CONIeH: cpedHue,
KUCAbIE U OCHOBHbIE COJIU.

Cpeonsis conv — 3TO TPOAYKT TMOJHOTO 3aMEICHHsT MOHOB BOJOpPOAAa B MOJIEKYJIE
KHCJIOTHl WOHAMH METajUla WJIM THIPOKCOTPYIT B MOJIEKYJIe OCHOBAaHHUS KHUCIOTHBIMHU
ocrarkamu. Hanpumep, Na,S, CuSOs,.
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CriocoObI mostyueHust KUCIBIX coJeit

Kucnas conv — TpONyKT HEMOJIHOIO 3aMELIEHUS HOHOB BOJOPOAA B MOJIEKYJIE
MHOTOOCHOBHOM KHCIOTHI moHamu Mmetaiuta: NaHS — ruapocynsdun narpus, Ca(HCO;3), -
TUAPOKAPOOHAT KaJIBITHSI.

Kucnele conu nomyyaror:
® ICIICTBUEM Ha KHCIIOTY HEIOCTATKOM OCHOBAHUS;
H2C03 + NaOH = NaHC03 + HQO

HEJ0CTaTOK

®B3aMOICHCTBHEM KHCIOTHOTO OKCH/Ia C OCHOBAHUEM:

CO, + NaOH = NaHCOs

®B3aNMOJCHCTBUEM CPEHEN COJU C KUCIOTOM:

Na,CO3; + H,CO3; = 2 NaHCOs3;

Na,CO3 + HCl = NaHCOs; + NaCl.

Jlisi mepeBojia KUCION COJM B CPEIHIO HY)XHO J00aBHTH PAacTBOP IEIOYH, YTOOBI

CBA3aTh MOH BOJOpPOJAA, IPUCYTCTBYIOIIMK B COCTABE KHUCJIOW COJIM, THIPOKCOTPYIIIOW B
MOJIEKYJLY BOJBI:

NaHC03 + NaOH = Na2C03 + Hzo

CriocoObI TTOTy4YeHUsI OCHOBHBIX COJICH

OcHoéHass conb — TPOAYKT HEMOJHOTO 3aMEIIEHUsS THUIAPOKCOrPYIIl B MOJEKYIIE
MHOTOKHCJIOTHOTO OCHOBaHMsI KUCIOTHBIMU ocTtatkamu: MgOHCI — rumpokcoxsiopui Maraus,
(CuOH),S0O4 - runpokcocynbdat meau (I1).

OCHOBHBIE COJIU MOJYYAKOT:

.B3aHMO,Z[€I>'ICTBI/IeM OCHOBAHUA C HEAOCTATKOM KHUCJIOTHI:
2Cu(OH); + 3aganne 1= (CuOH),SO,4

®B3aNMOJCHCTBUEM CPEIHEN COJTM C OCHOBAHHEM TOTO YK€ METaJlJIa:
Cu(OH), + CuSO4 = (CuOH),SO4

Jliig nepeBojja OCHOBHOM COJIM B CPEHIOI HY)KHO MOJEHCTBOBATH PACTBOPOM KHCIIOTHI,
11 TOTO 4TOOBI CBSI3aTh THAPOKCOIPYIIY OCHOBHOHM COJIM MOHAMH BOJOpPOJa KUCIOTHI B
MOJIEKYIY BOJIBIL:

MgOHC! + HCI = MgCl, + H,O

4.5. JIP-5. CrexuoMeTpuyecKue 3aKOHbI

[Tpu moaroToBKE K 3aHATUIO HEOOXOIMMO OOPAaTUTh BHUMAHHE Ha CJIETYIOIINE MOMEHTHI.

- 3axkoH coxpanenus maccwl sewecmas
OTOT 3aKOH OTKpPHIT B 1756 1. pycckuM yueHbIM M.B. JIOMOHOCOBBIM.
« Macca BemiecTB BCTYNHBIIUX B XMMHUECKYIO PEaKIIUI0 paBHA MAcCCE BEIECTB MOJTYYHUBIINXCS
B PE3YJIbTATE XUMUYECKOU PEaAKIUN».

M.B. JIoMOHOCOB TpOKaJIMBaJ METAJUIBl B PETOpPTE (3alassHHBIA COCYN) U OOHAPYKHUII,
YTO BEC BEIIECTB [0 M IIOCIE PEaKLUUU OCTAJICS HEU3MEHHBIM. OTKpBITHE 3TOrO 3aKOHa
CIOCOOCTBOBAJIO PAa3BUTHIO XUMUH, KaK HAyKH; YTBEPKACHUIO aTOMHO-MOJIEKYJIIPHOTO yYEHHUS;
Ha OCHOBAaHMM HTOI'O 3aKOHA COCTABJIAIOTCS YpPaBHEHUS XMMMUYECKHUX PEaKUMH M 10 HUM
MIPOBOJSITCS BAYKHBIE PACUETHI.
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- 3axon nocmoancmea cocmaea éeujecms. OTKpsoIT B 1779 1. Opanny3ckum xumukom K.
JI. TIpyctom. «CoctaB 1000TO XMMHYECKH YHCTOTO BEIIECTBA IOCTOSIHEH HE3aBHCHUMO OT
croco0a Moy4eHUS U MECTa HaX OKICHUS».

CornacHo 3TOMY 3aKOHY BEIL[ECTBA BCTYIMAIOT B XUMHUYECKHE PEAKIMU B ONpEAEIECHHBIX

MAaCCOBBIX OTHOIIICHUAX.

Fe + S ~FeS
56r 32r= 88 r./ cokparum Ha 8.
r:4r = 11r.
bepem 8r+4r= 11r FeS u Ir Fe B ocratke.
bepem 7r + 5r= 11r FeS u Ir S B ocraTtke.

DTOT 3aKOH Jlajl XMMHKaM BO3MOXKHOCTh BBIPaXXaThb COCTaB BEIIECTB MPHU IMOMOIIN
xumuuecknx ¢opmyrn: H,O Boma, CO, yriekucislii ra3 U T.JI. COCTaB BEIIECTB OMPEACICTCS
HKCIIEPUMEHTAJIBHO.

- 3axon Asocadpo. OTKPHIT UTANBIHCKUM YU4E€HBIM ABOTAJIPO.

«B paBHBIX 00BEMAx IIOOBIX Ta30B MPH OJUHAKOBBIX BHEIIHHX YCIOBUSAX (TemrmepaType u
JABJICHUH) COJIEPKUTCS OJJMHAKOBOE YUCIIO MOJIEKYJI. »

CnencrBue 13 3akoHa ABorajpa:

« 1 Moap m000ro ra3a mpu MOCTOSHHBIX YCIOBMSIX BCETr/la 3aHMMAET OJUH U TOT XKe

00BEM».

«1 MomB THO00TO Ta3a MPU HOPMATBHBIX YCIOBHIX (0° C mmm 273° K u P = 101,325 «Ila)

3aHUMAaeT 00beM 22,4 1.»

[MocrosiHas ¥m =22,4 1/MONb HA3BLIBAETCS MOJIAPHBIM OOBEMOM ra3a IIpu H.y.
U3 3akoHa ABOraapo cieayer, 4To eclii 00BEMBI IBYX ra30B IMPH MOCTOSHHBIX YCIOBUSX PaBHEI,
TO U PaBHO YHMCIIO MOJIEKYJ IBYX Ia30B.

(1 rasa) = s 2 rasa) npu HOCTOSTHHBIX YCIIOBHSIX.
n (lraza) = n (2 raza)npn DOCTORHHEIX YCAOBHAX. orcioja,
Mr(1raza)

e

D rasal / rasy2= Mr(2raza)
D - oTHOcuTenbHas IUIOTHOCTH OJHOTO raza mo BTopoMy. IIpm pacuerax wame Bcero
HIOJIBb3YIOTCS OTHOCHTENBHBIMH IJIOTHOCTSAMM I'a30B 10 BoAopoAy Dy v 110 BO3yXy Diospyxa, HX
ONPEACIAIOT HKCIEPUMEHTAIBHO U 110 HUM BBIYUCIIAIOT OTHOCUTENBHYIO MOJIEKYJISIPHYIO MacCy
rasa.

- 3axon sK6éusaneHmos.

« Maccsl 2JIEMEHTOB M BELIECTB, YYACTBYIOLIUX B XMMHYECKHMX DPEAKLMSIX, OTHOCITCS JIPYr K
IpYTY, KaK UX DKBUBAJICHTHD».

MaremaTnueckoe BbIpa)KEHHE 3aKOHA SKBUBAJIEHTOB: M : Mp= 3; : 3 WIK M: 3;= My : 3».
Orcroga: 1) sneMeHTBI M BeHIECTBA Y4YacCTBYIOT B XMMHMUYECKHMX PEAKUUAX B OJMHAKOBBIX
KOJIMYECTBAX MX HKBUBAJIEHTOB; 2) Macca 3JEMEHTA WM BELIECTBA B TpaMMax, YUCIEHHO paBHas
SKBHUBAJICHTY, HAa3bIBAETCS TPAaMM-3KBHUBAJICHTOM.

BennunHa 5KBUBaJICHTA 3aBUCUT OT TUIIA U XapaKTepa XUMUYECKOU PEaKIUH, B KOTOPOH
y4acTBYET JaHHBIA JIEMEHT WM BEILECTBO.

OKBHUBAJIEHTOM BELIECTBA HA3bIBA€TCS HEKOTOpPAsl yCIOBHAsl YacTULA 3TOTO BEIIECTBA,
KOTOpass B JAHHOM peakIUM COEJUHSETCS C OJHMM aTOMOM WJIHM HOHOM BOjAOpojaa JHO0
3aMEILAET €ro.

Ca(OH), + 2 HC1 = CaCl, + 2 H,O
B 31001 peakiuu o1HOMY MOHY BOJIOPO/a 3KBUBAJIEHTHA YCJIOBHAs yacTula, paBHas ¥2 Ca(OH),.
D10 W OymeT SKBHUBAJICHTOM THAPOKCHAA Kanblusa. Ywucimol/2 HocuT HazBaHue (axropa
skBHBalieHTHOCTH: f skBHuBaneHTa. [ Ca(OH),]=1/2
MossipHas Macca SKBMBAJICHTA BEILECTBA BHIYUCIISIIOT 110 (hopmyie:

M skBuBanenra. [ Ca(OH),]= f skB. * M =1/2 * 74 r/monb=371/M01b.
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KonuuecTBO BEINECTBA DKBHMBAJIEHTA — 3TO OTHOLIEHHE MAcChl BEIIECTBA K MOISPHON Macce
HKBHBAJIEHTA BEILECTBA.
m (e —ea)
N skB. (B-a) = M 3KE.(E —Ba]  eciu m [ Ca(OH),]=100T,
100r

r
T0 1 5kB. [ Ca(OH),]=>" 3oms =2,7 MOJb.

4.6. JIP-6. XumMnueckasi TepMOJIHMHAMHKA

[Tpu moAroToBKe K 3aHATHIO HEOOXOAMMO 00paTUTh BHUMAHKE Ha CIEAYIOIME MOMEHTHI.

OpHrM W3 TMPU3HAKOB XHUMHUYECKOW pPEaKIHH SIBISICTCS BBIACICHHUE M TIOTJIONICHUE
TEIUIOTHI, MPOUCXOASIIEe MPU XMMHUUECKHUX MPEBpallleHUsIX OJHUX BEUIECTB B Apyrue. Peakiuu,
MPOTEKAIOIINE C BBIICICHUEM TEIUIOThI, HOCAT HA3BaHHUE SK30TEPMHUUECKHUX peakiuid. Peakmmu,
IPOTEKAONIMe C TMOTJIOUICHHEM TEeIJIOThI, HOCAT Ha3BaHHE S3HIOTepMHuYecKuX peakiuil. K
MEPBBIM OTHOCATCS, KaK MPABHUIIO, BCE PEAKIINH COSAMHECHIS, & TAITMYHBIMUA PEAKIUSIMUA BTOPOTO
THUIIA HA3bIBAIOTCS PEAKIIUU PA3I0KEHHUSI.

TemmoBeiM  3pPeKTOM XUMHUYECKUX pEAKIHMA HA3bIBACTCSA KOJIUYECTBO TEIUIOTHI,
BBIJICIISFOIICICS. WIJIM TTOTJIONIAIOMIEHCS TP XUMHYECKOW peakiuu. OOBIYHO €ro BBIpaKaroT B
KIJIOKOYISIX (KJIK).

CH4(F) + 202(r)HC02(r) + 2H20()K) +891KH}K

TemnoBoit 3¢ ekt XuMUIECKOi peakuu ropeHust Mmerana pase 89 1k/x.

TemoTta, KOTOpas BBIAEISETCS WM IOTJIOMIAETCS NMPU XUMHUYECKUX PEaKIUAX
SIBJISIETCSL CBOCOOPA3HBIM «PEareHTOM» WIIH «IIPOAYKTOM» XUMUYECKOW PEaKIUU, MOITOMY JUIs
coONIOfeHHs] 3aKOHA COXpaHEHWs] M MPEBpAIlCHHUs DHEPrHH, KOJUYECTBO TEIUIOTHI,
COTMPOBOMKIAIOIICE XMMHUECKYIO PEAKITUIO, JTOJDKHO OBITh BKIIFOUEHO B €€ YpaBHEHHUE.

TepMOXUMHUYECKUMHU HA3bIBAIOTCSI YPAaBHEHHUS XHMHUYECKHUX peaklUud, B KOTOPBIX
MPHUBOJISATCS 3HAYCHHSI TETIOBBIX d(h(HEeKTOB.

3HaK «+»lepell 3Haue€HUEM TeruIoBOro 3(gekra B MpaBoi YaCTH YpaBHEHMsI O3HAYAeT,
YTO TEILIOTa BBIICISACTCS, 3HAK «- « TEIIOTa MOTJIOMASTCS.

4.7. JIP-7. Xumnueckas kuneruka. Karanus.

[Tpu moAroToBKe K 3aHATHIO HEOOXOAMMO 00paTUTh BHUMAHKE Ha CIEAYIOIME MOMEHTHI.

3aBUCUMOCTb CKOPOCTH pEaKIMM OT KOHIeHTpanuu. OCHOBHOM 3aKOH XHMHUYECKOU
KMHETUKH. KOHCTaHTa CKOpocTH KoOHUEHTpalmus ra3oB M pPACTBOPEHHBIX BEIIECTB: YE€M OHA
Oosble, TeM 00JbIIe CKOPOCTh XMMHUYECKHX peakiuil. ITOT BONPOC M3ydalu BAa HOPBEKCKUX
yuenblx: K.I'ynmpa6epr u [1.Baare. B 1867 r. OHu OTKpBUIH 3aKOH JICUCTBYIOIIMX MacC.

CkopocTh  XMMMYECKMX  peakUMid  [psAMO  IPONOPLUOHAJIbHA  IIPOU3BENEHUIO
KOHILIEHTpAllUi pearnpyromux BEIIECTB.

3aBUCUMOCTh CKOPOCTH peakuuu oT Temneparypbl. [IpaBuno Bant-I'odpda. Dueprus
aktuBauuu. Temmneparypa: B 1889 r. IIBenckuit xumuk C.AppeHUyC yCTaHOBHWJ, YTO C
MOBBILIEHUEM TEMIIEPATYPbl CKOPOCTh XMMHYECKON PEaKLMM YBEJIWYUBAETCS. A TOJUIAHICKUN
xuMuK S1.BanT — ['odd BeIUMCIIIL, YTO TIPH MOBBHIMICHUH TeMIIepaTyphl Ha Kaxabie 10 rpaxycoB
1o Llenbcuio CKOpOCTh XUMUYECKON PEAKIIMU YBEIUUMUBAETCA B 2-4 pa3a. DTy BEJIMUMHY Ha3Balu
TEeMITepaTypHBIM KO3 PHUITMEHTOM CKOPOCTH PEAKIIUH.

KaranuzaTopsl — 3TO BellecTBa, KOTOPHIE YBEIMUNUBAIOT CKOPOCTh XUMUYECKUX PEAKIIUM
WJIM MEHSIOT UX HaIllpaBJI€HUE, HO CaMU IIPU 3TOM HE PacCXOIyHOTCS.

SBneHue  M3MEHEHUs  CKOPOCTM  XMMHMYECKOM  peakuuu  MoX  JCHCTBUEM
KaTaJINn3aTOPaHA3bIBACTCS KaTATU30M.

Karanus 6pIBaeT rOMOT€HHBIM M F€T€POT€HHBIM.

Peaknun, naymme nox JeHCTBUEM KaTalUu3aTOPOB, HA3bIBAIOTCA KaTAIUTHUYECKUMU.

4.8. JIP-8. XumMuueckoe paBHOBeCHeE.
HpI/I IIOATOTOBKE K 3aHATUIO HGO6XO,Z[I/IMO 06paTI/ITI> BHUMAHHUC HaA CICAYIONIUC MOMCHTEI.
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CocTosiHME CHCTEMBI, TIPH KOTOPOM CKOPOCHMU HPAMOU U OOPAMHOU peakyuu pasHbl,
HA3bIBAIOT Xumuyeckum pasHosecuem. COCTOSTHUE DPABHOBECHS XapaKTEpHU3yIOT KOHCTAHTOMN

paBHoBecus (K).

Ha cocrositnue paBHOBECHSI CHCTEMBI BIUSAIOT JaBJICHHE, KOHLEHTPALUS pPearupyronmx
BelecTB U TemrepaTypa. CucreMa MOXKET HaXOJIUThCS B COCTOSSHUHM PAaBHOBECHS OECKOHEYHO
nonro. Ecnu u3MeHUTH yCloBUSL €ro CyHIECTBOBaHMsI, paBHOBecue Oyner HapymeHo. Co
BPEMEHEM YCTAaHOBUTCSI HOBOE COCTOSIHHE pPAaBHOBECHS, HO C JPYI'MMU PaBHOBECHBIMU
KOHIeHTpauusMu. I[lepexon ©3 OJHOTO pPaBHOBECHOTO COCTOSIHMSI B JpPYroe Ha3bIBalOT
cMelieHueM paBHOBecHs. KayecTBEHHO ONpenenuTh HAMpaBlICHUE CMEIIECHUS DPaBHOBECHS
no3Bossier npunyun Jle Illamenve (1884): eciu Haxooswascsa 6 — UCMUHHOM PABHOBECUU
cucmema nooeepeaemcsi 6HeuHeMy 6030€eUCmeulo, pagHo8ecue cmewjaemcs 6 HAanpasieHul,
Komopoe cnocobcmayem ociabnieHuro 3mo20 6030eLCmeusl.

49. JIP-9. OO6mas xapakTepucTuka pacTtBopoB. Cnocodbl BbIpa’keHUs!

KOHIIEHTPAIlMU PacTBOPOB.

[Tpu moAroToBKe K 3aHATHIO HEOOXOAMMO 00paTUTh BHUMAHKE Ha CIEAYIOIME MOMEHTHI.

PacTBOpOoM Ha3bIBAaETCS TOMOTEHHAsI CHCTEMA NIEPEMEHHOTO COCTaBa, COCTOSIIAS U3 IBYX
wiH 0oJjiee KOMIIOHEHTOB, KOTOpbIE pa3po0ieHbl 1O pa3MepOB aTOMOB, HOHOB MJIM MOJIEKYJI.

PacTBOp COCTOUT U3 pAaCTBOPEHHBIX BEIIECTB U PACTBOPUTEINS, T.€. CPEbl, B KOTOPOIl 3TH
BEIIECTBA PaBHOMEPHO paclpeesieHbl B BUIE MOJIEKYJ WM HOHOB. OOBIYHO PacTBOPHUTENIEM
CUHHUTAKOT TOT KOMIIOHCHT, KOTOpBIﬁ B YHUCTOM BHAC CYHICCTBYCT B TAaKOM IKC arpCeraTHoM
COCTOSSHUM, 4YTO U TIOJNIYYEHHBIM pacTBOp(HampuMmep, B ciy4yae BOJHOIO pacTBOpa COJHU
pacTBOpHUTEIIEM KOHEUYHO, SsBisieTcs Bona). Eciu ke o0a KOMIOHEHTa [0 PAacTBOPCHHUS
HaXOJWJINCh B OJMHAKOBOM arperaTHOM COCTOSIHUM (HampuMmep, COUPT W BOjAa), TO
PACTBOPUTCIIEM CUUTACTCA KOMIIOHCHT, H&XOHHMHﬁCH B 60.HBI_HCM KOJINYCCTBC.

[lo arperaTHOMy COCTOSIHMIO PAacTBOPHI OBIBAIOT KHUAKHE, TBEPAbIE M Ta3000pa3HBbIE.
[Ipumepom KUIKUX pacTBOPOB MOTYT OBITH PAacTBOPHI COJEH B BOJE; MPUMEPOM TBEPIBIX —
CIUIaB HUKEJS U MeIH (M3 KOTOPBIX JIENal0T Pa3MEHHYI0 MOHETY) UJIU CIUIaB cepedpa U 30I10Ta ;
IPUMEPOM Ta3000pa3HBIX — CMECH Ta30B, BO3AyX. HauOoubliee 3HaYCHUE WMEIOT >KUIKUE
(BOJHBIE) PACTBOPBI.

MeToabl BbIpa:KeHUs KOHIIEHTPAMH O0o3HaueHNEe H PAa3MEPHOCTb MPUMeEHsIEMbIX
PacTBOpPOB BeJIMYMH
Maccoeas 0ons paCTBOPEHHOIO BELIECTBA — | (¥ — MaccoBas J0JIsl PACTBOPEHHOIO BEIIECTRA,
5TO OTHOLIEHHE MACChl PACTBOPEHHOTIO | Ge3pa3MepHas BEIMYUHA
BELIECTBA K OOLIEH Macce pacTBopa: mp— Macca pacTBOPEHHOIO BELIECTBA, T
o= myg _ My mp.p4 — Macca pacTBopa, T
m, ,, V-p V — o0beM pacTBopa, MII
p — IUIOTHOCTB PacTBOPA, I/MJI
[ Ipoyenmnas KoHyeHmpayus: Cgq, — TpoOLEHTHAas KOHIeHTpauus, %
C, = hig .100% m p— Macca pacTBOPEHHOTO BEUIECTBA, T
Mp_py Mmp.p4 — Macca pacTBOpa, T
Monapnas KOHYEHMpayus, unu | Cypy— MOJIIpHAsi KOHLIEHTPALUS , UM MOJIIPHOCTD;
MOJIAPHOCM®b, - YUCIIO MoJieH | yHorna o0o3HavaroT M
pacTBOpeHHoOro BemecTsa B 1 hiive V — Komnm4ecTBO (YHCIIO MOJIb) PACTBOPEHHOTO
(1 mTp) pacrBopa: BEIIECTBA, MOIb
V — o0beM pactBopa, am° (1)
C = v__m mp— Macca pacCTBOPEHHOTO BELIECTBA, T
M \% B M-V Mp— MomnsipHas Macca paCTBOPEHHOT'O BEIECTBA,
r/MOJIb
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4.10. JIP-10. Teopusi »3JeKTPOJUTHYECKOH JAUCCOUMALMHU. DJIEKTPOJUTHI H

He1eKTPoJuThI. IoHHbIE ypABHEHUS.

[Ipu moAroTOBKE K 3aHATHIO HEOOXOIUMO OOPATUTh BHUMAHKE Ha CIICTYIOIINE MOMEHTHI.

Onexmpoaumamy Ha3bIBAIOT BEIIECTBA, PACTBOPHI W PACIIaBBl KOTOPBIX MPOBOISAT

JIEKTPUYECKUN TOK.

K oanexkrpomuTam oTHOCSTCS HEOpPraHWYeCKHe KHCIOThl, a TakKKe OCHOBaHUS,
ampoTepHbIe THAPOKCUABI U comu. OHU pacrajgaroTcs B BOAHBIX PAacTBOpax M pacijiaBax Ha
katuons! (K™) u annonst (A™).

[Ipouecc pacmaga MOJIEKYJd SJEKTPOJMTOB HA HMOHBI B CpPEAE€ PACTBOPUTENS IMOTYUMIT
Ha3BaHUE IIeKMPOIUMULECKOU ouccoyuayuu (Ui UOHU3AYUL).

J1J1st KOJIMUECTBEHHOU XapaKTEPUCTUKU CUJIbI SJIEKTPOJIUTA UCTIONB3YIOT TOHSATHE
CTETEHU AJIEKTPOIUTUYECKON TUCCOMAUK (MOHU3ALMK) — ¢, KOTOpasi paBHAa OTHOUIECHUIO
YHClia MOJIEKYJI, PACTIABIINXCSI HA MOHBI (71), K OOIIEMY YUCITY MOJIEKYII JJICKTPOJINTA,
BBEJECHHBIX B pacTBOp (N):

a=n/N.
Taxum 00pa3oM, a BEIpaXKaOT B A0JIAX €IUHHILIBIL.
Ilo crenenu nucconManyy EKTPOJIUTHI YCIOBHO MOAPA3JIEISIIOT Ha CUIIbHBIE (o0 = 1) U
cnabmwie (a <0,3).
CuIIbHBIE 3IEKTPOJIUTHI

e Conu (cpennue, kucible, oOCHOBHbIE): Al1,(SOy4)3, NaHCO;, CuOHCI.
e  Heopranunueckue kuciorel: HNOs, H,SO4, HC1, HBr, HI, HCIO4. u np.
e Tmapokcuabpl WEIOYHBIX W MIeao4yHo3eMenbHbIX MetaiioB: KOH, NaOH, Ca(OH),,
Ba(OH), u ap.
CI/I.HBHBIG BHCKTpO.HI/ITBI I[I/ICCOI_[I/II/IpyIOT B BOJHOM paCTBope HpaKTI/I‘-IGCKI/I Halejao:

Al15(SOu)5=2A17"+3 SO, NaHCO; = Na* +HCO;~
HNO; = H'+NO;~ H,S0,=2H"+S0,>
CuOHCI = CuOH +CI” Ba(OH), = Ba**+20H"

Crnabbie 3JEKTPOJIUTHI

e[loutu Bce oprannueckue kuciotel: CH3COOH , H,C,04 1 n1p..
¢ Hexotopsie Heopranndeckue kucioTsl: H,COs, H,S, HCN, H,Si03, HNO,,

H2SO3 s H3PO4, HCIO n ap.

¢ [ UApOKCHIBI METAJIOB OCHOBHOTO XapakTepa (KpoMe IMIETOYHBIX U IIEeJI0YHO3EMENbHbIX) U
ruapokcua ammonust NH,OH.
¢ Awmdorepnsie ruapokcuas: AI(OH)s, Zn(OH), , Cr(OH)3;, Sn(OH),, Pb(OH), u ap.

Jis  cnmaObIX DJIEKTPOJIUTOB JIMUCCOIMAIMS — OOpaTUMBIA TpoIecC, JUII KOTOPOTO
CIIPaBEITMBBI OOIIME 3aKOHBI PABHOBECHS.

Jluccoruanuio  ciaaObIX — JJICKTPOJIMTOB  XapaKTePU3yeT KOHCTAHTAa PaBHOBECHS,
Ha3bIBaeMasi KoHcmanmou ouccoyuayuu (uonuzayuu) Ky (tadn.I1.3):

CH;COOH 2 CH;COO™ + H'

_ [ CH,C00™ |-[H"]

8 [CH,COOH]
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4.11. JIP-11. HonnHoe mnpomssenaenue Boabl. pH. Meroasl onpeneaenuss pH.

I'maposus coueit.

[Ipu moATrOTOBKE K 3aHATHIO HEOOXOIUMO OOPATUTh BHUMAHKE Ha CIICTYIOIINE MOMEHTHI.

Bona SIBIISICTCSI c1a0bIM 3JIEKTPOIUTOM
¥ aucconuupyer mo ypasuenuoo: H,O — H' + OH'. Bripaxenue ms

KOHCTAHTHI JUCCOLIMAIIUY UMEET BUI: szc=IH_+hm OH Jpas =1,8 1071

[HZO ]paB°

3nauenue Ky, BOABI ONpENenuiIn HKCHEPUMEHTAIBHO 10 W3MEPEHUIO YAEIbHOMN
snektporposoanoctd mpu T = 25°C. Yucras BoJa MPAKTUYECKU HE MPOBOJHUT DIICKTPUUCCKHUIA
TOK, T.€. Ome(H20) << 1, mosTOMy MOXKHO MPHUHSATH, YTO

[H2O Jpas = [H2Olyay. PaccunTacM MONSPHYIO KOHUEHTPALMIO YUCTOM BOBI, 3HAs, YTO
11 Boasl Becut 1 kr (p =1kr/mn):

Cu(H0) = m (H,0) = 1000 r = 55,6 momb/ n.
M (H,0O) =V (H,O) 18 r/monb+ 1 11

IToncrasum nonydennoe 3Hauenue C,(H,O) B ypaBuenue s Kpgg:
Kpas 55,6 =K, = [H'] [OH] = 10 , rne Ky — noHHOe mpoun3BeieHrE BOIBI.

B uncroii Boxe [H'] [OH]=110", torza [H']=[OH] = 10" moms/m,

B BoaHbIX pactBopax kucior [H']>[OH] wm [H'] > 7 mons/a, cpena kucnas.

B BomHBIX pacTBOpax mienodei u ocHosanmii [H'] < [OH], [H'] < 7 mons/n, cpena

OCHOBHAasI MJIH IIEJIOYHAs.
[Ipu pacTBOpeHHHM B BOJE JIOOBIX IO MPHUPOJE BEIIECTB OCTACTCS HEHM3MEHHBIM -
[H][OH]=110" .

Ianponu3s comeii - 370 peakmusi oOMeHAa MOHOB COJIM C BOJIOHM, B pe3ylbTaTe KOTOPOW
MU3MEHSETCS KHUCIOTHOCTh pacTBopa. [ uaponn3 — mporecc oOpaTHbIA peakiuy HeHTpaTu3ariy.
Ecnu peakuust HelTpanu3anuu Mpolecc 3K30TEPMUUYECKH UM HEOOpaTUMBIH, TO THAPOJIU3 —
MIPOIIECC SHIOTEPMHUUECCKUN U 0OpaTUMBIA.

[Ipu rugponuse cmeniaeTcsi paBHOBECHE AUCCOLIMAIIMN BOJIbI BCIEACTBUE CBSI3bIBAHUS
onHoro u3 ee oo (H'mmu OH") B cnaGblii »nexTpoanT comu. Ilpu cBsa3biBanuKM HoHOB H' B
pacTBope HakaruBatoTcs noHbl OH™, peakmusi cpensl OyaeT MIENOYHAs, a MPU CBSI3bIBAHUHU
nonoB OH™ makarumBarotcst noHsl H' - cpena Oynmer Kucmasl.

4.12. JIP-12. Ka4vecTBeHHbIi aHaJu3. AHAJUTHYECKHE TIPYNNbl KATHOHOB H

AHUOHOB.

[Tpu moAroToBKe K 3aHATHIO HEOOXOAMMO 00paTUTh BHUMAHKE Ha CIEAYIOIME MOMEHTHI.

Peakuuu, ucnonp3yembie Ijis OOHApYKEHUS OTICIBHBIX XUMHUYECKHX D3JIEMEHTOB,

HMOHOB, a Takke (DYHKIMOHAIBHBIX TIPYMIN, OCHOBaHHbIC Ha MOSBICHMM BHelIHero s¢dexra
(aHAIMTUYECKOTO CUTHANa WK 3((deKTa) Ha3bIBAIOTCS KA4eCm8eHHbIMU WA AHATUMUYECKUMU.
AHanutuueckuM 3¢ (HeKToM MOXKeT ObITh MOSIBICHHE (MM HCUE3HOBEHHE) Ocalika, OKPAcKH,
BBIJICJIEHUE Ta30B, XapaKTEePHOW OKPACKOM MIIaMEHU MPH BHECEHHH B HETO UCIBITYEMOM MPOOHI.

BemectBa, ¢ NMOMONIBIO KOTOPBIX OTKPBIBAIOT OTJEIbHBIE KOMIIOHEHTBI, Ha3bIBaOT
peazenmamu WIA peakmugamu. PeakTUBBI, UCIIOJIb3yEeMbIE AJIS pa3[eICHUs U3y4aeMbIX HOHOB
Ha AaHAJIUTHYECKUE TPYIIbl, HAa3bIBAIOT 2PYNNOGbIMU pedazeHmamu, a peakmugvl (U
COOTBETCTBEHHO, peakyuul), TPUMEHSIEMBIE 111 OTKPBITHSI OTAEIBHBIX HOHOB, - XAPAKMEPHLIMU.

CymiecTByeT JiBe KJIacCH(pUKAIMKN KaTHOHOB (CEPOBOIOPOHAS M KUCIOTHO-OCHOBHAS) U

KJIaccu(uKaIus aHHOHOB.

4.13. JIP-13. TurpuMmerpuyeckuii anHaau3. Pacyernl B THTpHMerpuu. MeTtox

KHCJOTHO-OCHOBHOI'O THTPOBAHUS.

[Ipu moaroTOBKE K 3aHATUIO HEOOXOIUMO OOPAaTUTh BHUMAHHE Ha CIEIYIOINE MOMEHTHI

Tumposanue — HENMPEPHIBHO KOHTPOJIUPYEMBIH IMPOIEcC MOCTEINEHHOTO HEOOIBIINMHU
HOpIMSIMA  AOOABIEHHUsT OJHOTO BemiecTBa K JApyromy. OObIMHO J00aBIAIOT BEIIECTBO,
KOJIMYECTBO KOTOPOTO MOXKHO TOYHO HM3MEPHTH, T.€. KOHIIGHTpAIMsS KOTOPOro H3BECTHa. B
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TUTPUMETPUUECKOM aHaJIM3€ HM3MEpSAIOT O0BEM pearupyrolux BeIIeCTB. 3Has KOJIUYECTBO
JI00aBJICHHOTO BEIIECTBA, PACCYMTHIBAIOT KOJIUYECTBO OMPEACIIIEMOr0 KOMIIOHEHTA.

HezaBucumo oT XxapakTepa TUTPOBaHHs 3HaHHE TOYHBIX OOBEMOB PACTBOPOB JBYX
BEIIECTB MPU U3BECTHOM KOHIIEHTPAIIUU OJTHOTO U3 HUX — HEOOXOAMMOE U IOCTAaTOYHOE YCIIOBUE
YCIIELLIHOTO OIPEIEIICHHUS] HEU3BECTHOM KOHLIEHTPALIUU JPYrOTo.

MomeHT, B KOTOpPBIH MPU TUTPOBAHUH JTOOABICHO CTPOTO IKBUBAJICHTHOE KOJMYECTBO
BEII[ECTBA, OTBEUAIOIIEE CTEXMOMETPUUYECKOMY YPaBHEHUIO B3aUMOJACHCTBUS, HA3bIBACTCS
MmouKou 9KeueareHmuocmu. B 3Tol TOUKe peakiusi B3auMOJCHUCTBUS ONPEAEIISIEMOrO BEIIECTBA
C THTPAHTOM 3aKaHYMBAETCs, €CIIM OHA HeoOpaTuma.

B tutpumerpumyeckoM aHanmm3e IS BBIPAXKEHUS KOHICHTPAIMHA  TOJIB3YIOTCS
HOPMAaJIbHOCTBIO pacTBOpa U €r0 TUTPOM.

Hopmanvnocms pacmeopa — 3TO KOTUYECTBO BEIIECTBA DSKBUBAJICHTA PACTBOPEHHOTO
BEIIeCTBa, cojepkamieecss B 1 7 pacTBopa. 3Has HOPMAJIBHOCTh PAacTBOpAa M SKBHBAJICHT
PacTBOPEHHOTO BEUIECTBA, MOKHO PACCUUTATh COACPKAHME PACTBOPEHHOTO BEIIECTBA B JIIOOOM
o0beMe pacTBopa.

v (F e 09X w e
Clfom (X) = ———— . v(fan (OX)= ————— . Clfsn (XX)=
(F o (X)X) Vi ;v %) M (f g (X)X) VM (f, (X)X)

m =C(f 5z (X)X) = V« M (f 51z (X)X) ecait 006€M B JI.

4.14. JIP-14. TurpuMerpuyeckuii ananus. Onpenenenne KapOOHATHON KeCTKOCTH

BO/bI

[Ipu moATroTOBKE K 3aHATUIO HEOOXOIUMO 0OpATUTh BHUMAHHUE HA CIEAYIOIINE MOMEHTHI

XKecTtkocTh BOJBI OOYCIIOBIEHA HAJIMYHMEM B BOJIE PAaCTBOPUMBIX COJIEH KajiblUs U
Maraus. Pa3nmuyarorT ycTpaHumyro (kKapOOHATHYIO) J>KECTKOCTh U TIOCTOSIHHYIO IKECTKOCTb.
KapbonaTHas ®eCTKOCTb 3aBUCUT OT COJIEp:KaHUs B BOJIE THIPOKAPOOHATOB KaJbIUs U MarHusl.
OHa MOYTH MOJHOCTBIO YCTPAHIETCS KUISYCHUEM, TIPU KOTOPOM THAPOKAPOOHATHI pa3iararoTcs.

Ca(HCO3),[1CaCOs[ 1+ CO,[ 1+ H,O
Mg(HCO3)2DMgCO3[_+ COQD+ H,0O

[ToaTomy kapOOHaTHYIO »KECTKOCTh HAa3bIBAIOT Takke BpeMeHHOW. HekxapOonaTHas
KECTKOCTh BBI3BIBACTCS MPHUCYTCTBUEM B BOJE CYIb(ATOB, XJIOPUIOB KalblMsi W MarHus.
Kunsuennem oHa He yCTpaHSETCS M MOATOMY Ha3bIBaeTCs MOCTOSTHHOW. CymMmMa KapOOHATHOW U
HEKapOOHATHOW JKECTKOCTH OOYCIIOBIMBAET OOIIyI0 KECTKOCTH BOMABI. JKECTKOCTH BOMBI
BBIYMCIISIETCSI B MMOJIB/JI, TO €CTh OHA paBHAa CYMM€ MOJISIPHBIX KOHIIEHTpAllUid SKBUBAJECHTOB
KaJblisl U MarHus, ymMHOoxkeHHoM Ha 1000. B cenbCKOX034iCTBEHHOM MpPaKTUKE KECTKOCTh
BOJBl U3y4arOT, YTOOBI OLIEHUTh BO3MOXHOCTh €€ MPUMEHEHUS B UPPUTALMOHHBIX LIEJAX, B
KUBOTHOBOJICTBE, a TAaKX€ B TEXHUYECKUX UEIAX (OXJIAKIEHUE JBUTATEIE BHYTPEHHETO
CropaHusi TpPAaKTOpOB, aBTOMOOWJeH u T.1.). KapOoHaTHyHO KECTKOCTh ONPEACIISIOT
TUTPOBAaHMEM OIpeNeNEHHOrO 00BbEMa BOJBI PAOOYMM PACTBOPOM a30THOM KHUCIOTHI C
WHJIMKAaTOPOM METWIOpaHXeM. XUMHU3M MPOLECcca TUTPOBAHUS CIICTYIOIIUI:

Ca(HC03)2 2HNO3 [Ca(N03) 2+ COQD+ HQO
Mg(HCO3), + 2HNO;3; [1Mg(NO3), +CO,[ 1+ H,O

4.15. JIP-15. Turpumerpuueckuii anHanau3. OmnpenejieHue coaepKaHus XJIOPHUI-

HOHOB B IUTHEBOI BOJIe.

[Tpu moAroToBKeE K 3aHATHIO HEOOXOJMMO 00OpaTUTh BHUMAHKE HA CIEAYIOIINE MOMEHTHI

B 0CaAUTCIIbHOM TUTPOBAHUHU HCIIOJIB3YIOT XUMHUUYCCKUC PCAKIINU, NJAOINHUC ITPAKTUYCCKU
HEPAaCTBOPUMBIE, OBICTPOBBINAJAIONINE OCAaAKU IOCTOSIHHOTO cocTaBa. [IpumeHuMOCTb
OC&I[HTGHBHOﬁ peakuuu i ueneifi TUTPOBAHUA OMPCACIIAIOT, 3a/laB CBA3BIBAHUS BCHICCTBA A
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tutpanToM T B ocamok AT Ha 99,9%. Toraa noisis He CBA3aHHOTO B OCAJOK BEIIECTBA paBHA
0,1%.

W3BecTHBI crieayroniyue MEeToIbl 0CaAUTETbHOIO TUTPOBAHUSI:

Apeenmomempuueckoe mumposanue (apeenmomempusi). TATpaHT — pactBop AgNO;3. OH
oOpazyer ocanku ¢ uoHamu ranorenunoB (AgCl, AgBr, Agl), tmoumanaroB (AgSCN) u
uranugoB (AgCN), nis onpeaeneHust KOTOPbIX U UCIIOIb3YETCsl.

Mepkypumempuueckoe mumposanue (mepkypumempusi): TATpaHT — pactBop Hgr(NO3),.
Meton mpuUMEHSIOT I omnpeaesieHus: noHoB rajoreHunoB (ocamku HgrCly, HgyoBry, Hgolh),
tuonuanatoB (ocagok Hgr(SCN),).

Cynvgpamomempuueckoe mumposanue (cyivgamomempus). TATPAHTBI - PACTBOPHI
H,SO4 u BaCl,. Mcnonb3ytoT mjis onpeneneHus cyab(ar-muoHOB M HOHOB colieil Oapus (ocalok
BaSOy).

4.16. JIP-16. CTpoeHue aTomMa U MePUOAUIECKHI 3aKOH.

[Tpu moATroTOBKE K 3aHATUIO HEOOXOIUMO 0OpATUTh BHUMAHUE HA CIEAYIOIINE MOMEHTHI

ATOM J1000T0 XMMHYECKOT0 3JIEMEHTa COCTOUT U3 SApa MOJOKUTEIbHO 3apsKEHHOTO U
000JI0YKH 3JIEKTPOHHOM OTPUIIATEIBHO 3aPSHKEHHOM. SIIPO COCTOUT U3 MPOTOHOB U HEUTPOHOB.

[IpoTon umeer 3apsn «+» u Maccy 1. HelTpoH snexktpoHeiTpaiieH, ero macca 1.

DNEKTPOH UMEET 3apsij] «-», €ro Macca HUYTOXKHO Majia 9,1095*10'28r. Bennuuna 3apsna
aTOMHOIO $71pa, KOJWYECTBO IPOTOHOB B SAPE U DJIEKTPOHOB B aTOME OINPEACNAIT IO
MOPSIKOBOMY HOMEPY XMMHUYECKOTO 3JeMeHTa. UTOOBI OMpeneNuTh KOJINYeCTBO HEUTPOHOB B
a1pe, He00OXOIUMO OT OTHOCUTEIHHON MacChl 3JIEMEHTa OTHAThH MOPSAKOBBIA HOMED.

N3otombl — 3TO aTOMBI OJHOTO XMUMHUYECKOTO 3JIEMEHTA; Yy HHUX OJIMHAKOBBIA 3apsij

aTOMHOTIO s/1pa, OJJMHAKOBOE YHCIIO MPOTOHOB B SIIPE U AJIEKTPOHOB B aTOME, HO pa3Has macca,
TaK Kak B siIpe pa3HOe YKMCIIO HEHTPOHOB.
[Tepumonnueckuii 3akoH oTkpbIT .M. Menneneessim 1 mMapta 1869 roga. CBoiicTBa MpOCTHIX
Ten, a Takke (opmMa W CBOWCTBA COCAMHEHHS XUMHUYECKHUX OJEMEHTOB HAxXOJISATCS B
NEPUOINYECKON 3aBUCUMOCTH OT BEJIIMYMH 3aps0B HMX AaTOMHBIX s€p.(3T0 COBPEMEHHOE
onpeJieTICHuE)

4.17. JIP-17. OKHCIUTEJbHO-BOCCTAHOBUTE/IbLHBIE PEAKIMH.

[Tpu moAroToBKE K 3aHATHIO HEOOXOJUMO 00OpaTUTh BHUMAaHUE Ha CIEAYIOIINE MOMEHTHI

OKUCIUTEIILHO — BOCCTAHOBUTEILHBEIMU HA3BIBAIOTCS TaKHUE pCaKknuu, B X04€ KOTOPLIX Yy
3JIEMEHTOB, BXO/SIIMX B COCTaB PEarpyIOIIMX BEUIECTB, Y OJHOTO MJIM HECKOJIbKUX 3JIEMEHTOB,
HU3MCHACTCA CTCIICHb OKUCICHUA.

OxucieHre — 3TO MPOLECC OTAAayd 3JEKTPOHOB aTOMaMH WM HOHAMH XUMHYECKOIO
AJIEMEHTa.

BoccranoBnenue — 3TO nmpolecc MNPUHATHS JJIEKTPOHOB AaTOMaMU WM HOHAMHU
XUMHUYECKOTO JIEMEHTA.

BemiectBo, B cocTaB KOTOPOTO BXOIUT OKHCISIOLIUICS AJIEMEHT, Ha3bIBaeTcs
BOCCTaHOBUTCJIIEM.

BemiectBo B cocTaB KOTOPOTO BXOJUT BOCCTaHABIMBAIOIIMUKCA DJIEMEHT,
Ha3bIBACTCA OKHUCIUTCIICM.

CremneHb OKMCIEHHS MTOKA3bIBAET YUCIIO OTJAHHBIX AJIEKTPOHOB (IIOJIOKUTEIbHAS)
U YUCJIO TMPUHATBIX 3SJICKTPOHOB (OTpI/II_[aTeJIbHaSI) XUMHUYECCKUMHU DJJIEMCHTAMH B XOA€
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIHHON PEAKIIHH.

Peakuuu OKHUCIIEHUSA-BOCCTAHOBJIEHHUSI MOTYT IPOTEKATh B Pa3iM4YHBbIX cpeaax (KHUCIIOM,
HEUTPAJIbHOW W IIEJTOYHOM), MPHU 3TOM B 3aBUCUMOCTH OT CPEAbl MOKET M3MEHSTHCA XapaKTep
MMPOTCKAHUA PCAKIIUU MCIKAY OJHUMHU U TCMHU KC BCIICCTBAMU.

XapakTepHbIM CBOWCTBOM Qa30THOM KHCIIOTHI SIBJISIETCS €€ SIPKO  BbIpaKEHHast
OKHCJIUTCIIbHAA CHOCOGHOCTB. A30oTHasT KHUCIOTa— OIUH u3 3H€pI‘H‘IH€I>iH.IPIX OKHUCIIUTENIEH.
MHorue HeMeTasuIbl JIETKO OKUCIISIOTCS €10, MPEeBpaIlasch B COOTBETCTBYIOIINE KUCIOTHI.
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4.18. JIP-18. OKHCINTENTbHO-BOCCTAHOBUTEIbHOE TUTPOBaHMUE.

IlepmanranaTomerpus.

[Tpu moAroToBKe K 3aHATHIO HEOOXOJMMO 00OpaTUTh BHUMAHKE Ha CIEAYIOIINE MOMEHTHI

[lepmanraHaTOMETpHUsI — 3TO  OKHCIUTEIBHO-BOCCTAHOBUTENBHBIM METOJ 00BEMHOTO
aHaJIu3a, OCHOBAHHBIM HA PEaKUMSIX OKHUCIEHUS, NPOU3BOAMMBIX PACTBOPOM IEPMAHIaHATa
Kanvd. B 3aBHCHMOCTH OT YCJIOBUH IPOBEIEHHs PEAKIUH, B YaCTHOCTU B 3aBUCUMOCTH OT
cpenbl, OKuCIUTENbHass crnocoOHOCTh KMnO4 pa3nuyHa W MO-pa3HOMY NPOTEKAIOT PEaKIUd
B3aUMOJICUCTBUSL €r0 C BOCCTAHOBUTEISIMU. Kak M3BECTHO, B KHUCIIOW Cpele OKHUCIUTEIbHas
ciocooHocte KMnO, HauBbicIiasi W TPOJYKTOM BOCCTAHOBJICHHUS  SBJISIFOTCS — COJIA
JBYXBaJICHTHOTO MapraHIa.

B o00bemMHO-aHAIMTUYECKUX OMNpEeAENeHUsIX 4Yalle BCEro MPUMEHSIOT THUTPOBAHHE
NEpPMaHTaHATOM Kalusl B KUCJOW cpelle, TaK KaK OKUCIUTENbHAsh CIIOCOOHOCTh €ro B KUCIION
cpefie BhIIIE, KPOME TOro, 00pa3yroTCsl paCTBOPUMBIE TPOIYKTHI PEAKINH.

4.19. JIP-19. OKHCJINTEIbHO-BOCCTAHOBHTEILHOE THTPOBaHHe. MogomMeTpus.

[Tpu moATroTOBKE K 3aHATUIO HEOOXOIUMO 0OpATUTh BHUMAHHUE HA CIEAYIOIINE MOMEHTHI

C mnomompio CcBOOOJHOTO MHOAa MOXKHO ONPENENUTh Pa3IUYHbIE BOCCTAHOBUTEIH.
Hcnone3yss BOCCTaHOBUTEIIBHBIE CBOMCTBA COJIEM MOIMCTOBOAOPOJHOM KHCIIOTBI, OIPEACIISIOT
pa3JINYHBIE OKUCITUTEIH.

B mocnennem ciydyae MpUMEHSIIOT TaK Ha3bIBa€MbI MeToj 3amelieHusi, OKUCIHUTEb,
B3aMMOJICUCTBYSl C aHHOHOM I'l, BBIJICIISIET DKBHUBAJIEHTHOE KOJIMYECTBO HOJa, BBIACIUB HOna,
BBIJICTIUBIIHNICS 0] OTTUTPOBBIBAIOT PACTBOPOM THOCYIIb(aTa HATPHS, T. €, HE CaM OKHCIUTEINb
TUTPYIOT HOAUCTHIM KAIMEM, a TUTPYIOT MO/I, BBIICTUBIINNCA MPU B3aUMOJAEHCTBUU OKUCITUTENS
¢ KI. B stom cyre Mmeronma 3amemieHusi. OCHOBHBIMH pPaOOYMMH pPacTBOPaMHU B METOJE
HOIOMETpHUH SBIISIOTCS PAaCTBOPHI oaa u Tuocyiabdara Hatpus (Na,S,0; '5SH,0).

4.20. JIP-20. Xumuueckasi CBfI3b.

[Tpu moAroToBKeE K 3aHATHIO HEOOXOJMMO 00OpaTUTh BHUMAHKE Ha CIEAYIOIINE MOMEHTHI

Mexanu3mbl 00pa3zoBaHus (0OMEHHBIN U TOHOPHO — aKIENTOpHbIH). KoBaneHTHast cBs3b
OCYIIIECTBIISIETCS. TOCPEICTBOM OOLIMX OJJIEKTPOHHBIX map. PaccMoTpum MexaHu3Mbl €€
o0Opa3oBaHwUsI.

1) OOMeHHBIN MEXaHU3M — Ha IpUMeEpe 00pa3zoBaHre MOJIEKYJIBI Bojopoa Hy.

Jiis 00beqMHEHHSI aTOMOB B MOJICKYJIbI HEOOXOTUMBI YCIIOBUSI:

A) HE0OX0AMMOE PAaCCTOSIHUE MEXI1Yy aTOMaMH, COU3MEPUMOE C UX pa3MepaMu;

b) snexTpoHbl JOMKHBI UMETh AHTUIAPAIIICIIbHBIE CITUHBI.

KoBanentusie cBsi3u, oOpazyemMble MHOTOBAJIEHTHBIMH aTOMaMu ( KHCIOpOJ, a3oT,
yIJepoJl U Jp.) BCErJa MMEIOT MPOCTPAHCTBEHHYIO HAIMPABICHHOCTh. YTJIbl MEXKIY CBSI3SIMHU
HA3bIBAIOTCS BaJIGHTHBIMU. YacTo 37€KTpOHBI, 00pa3ylouie KOBaJCHTHbIE CBA3HM, HAXOISATCS B
Pa3MUYHBIX COCTOSHUSX: Hampumep, oAuH B S, apyroit B P opOurtansx. Kazamoce Obl u
KOBAJICHTHBIE CBSI3M B MOJIEKYJIE TOJKHBI ObITh HEPABHOIICHHBIMU MO MPOYHOCTH. OTHAKO OMBIT
MOKA3bIBAET YTO, OHM PAaBHO3HAYHBL. JTO SIBICHUE OOBSICHSETCS THOpHIM3AMENd aTOMHBIX
opOutaneii, BBeneHHbIX JI. [lommHrOoM. DTO BBIpaBHUBaHWE AaTOMHBIX OpOWTaIel — OHHU
MPUHUMAIOT POPMY aCCUMETPUUYHBIX BOCHBMEPOK (TaHTENel) U pacroiaraloTcsi B IPOCTPAHCTBE
MO/l OINpEeNeJeHHbIMU BAaJIEHTHBIMU YIJIaMU. 3aTeM MPOUCXOIUT 00pa3oBaHUE KOBAJECHTHOM
CBSI3U C aTOMaMHM JIPYTUX AJIEMEHTOB: TaJIOT€HOB, BOJOPO/A.

4.21. JIP-21. KoMIuieKCHbIE COeTHHEHNS

[Tpu moArOTOBKE K 3aHATHIO HEOOXOUMO OOpPaTUTh BHUMAHUE Ha CIIEAYIOINE MOMEHTHI

KoMILIeKCHbIE coeuHeHus (J1at. complexus — coueTaHue, 00xBar)
WM KOOPJAMHAIMOHHBbIE COeTMHEHU (JIaT. O — «BMECTE» Hordinatio — «ynopsioueHue») —
yacTUlbl (HEUTpaJdbHBIE MOJEKYJIbl WJIHM MOHBI), KOTOpPBIE OOpa3ylTCs B pe3yibTare
MPUCOCIUHECHUSI K JAaHHOMY MOHY (MJIM aTOMY), HA3bIBAEMOMY KOMNIEKCOOOpazoeamenem,
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HEUTpaNbHBIX MOJEKYJI WM JIPYTMX HOHOB, Ha3bIBaeMbIXiucarHoamu. Teopusi KOMILIEKCHBIX
COeTMHEHUH (KOOpAMHAIIMOHHAS Teopus) OblIa penoxkena B 1893 r. A. Bepuepowm.

KommiekcHble  coeMHEHHs, KMEIONIME BHEIIHIOW cdepy, B BOJHOM pacTBOpe
MOJIHOCTBIO IUCCOLIMPYIOT HA KOMIUIEKCHBIN MaJIOAUCCOLUPYIOUTUI KaTHOH WM aHHUOH.
KommuiekcHbie coennHenns 6e3 BHEIHEH cepbl B BOAe HEPACTBOPUMBI (HAIIPUMEP,KapOOHHUIIBI
METaJIJIOB

[Ipupona cBsi3u MEXIy IEHTPAJbHBIM HMOHOM (aTOMOM) M JIMTaHJAMH MOXET OBITh
nBosikoi. C OJTHOM CTOPOHBI, CBSI3b OOYCIIOBIICHA CHJIAMH AJIEKTPOCTATUUECKOTO pHUTsHKeHUS. C
JPYroif — MEXIy HEHTPaJIbHBIM aTOMOM U JIMTAaHJIaMH MO>KET 00pa30BaThCs CBA3b M0 JTOHOPHO-
aKLENITOPHOMY MEXaHH3My [10 AHAJIOTMM C HOHOM aMMOHHUS. B0 MHOrMX KOMILIEKCHBIX
COCMHEHUSAX CBS3b MEXAY LEHTPAIbHBIM HOHOM (aTOMOM) M JIMTaHIaMH OOYyCJIOBJIEHA Kak
CHJIAMHU SJIEKTPOCTATUYECKOTO TPUTSKEHHs, TaK M CBs3blo, oOpasymomielcs 3a Ccuér
HETOEICHHBIX AJIEKTPOHHBIX Nap KOMIIEKCO0Opa30BaTes U CBOOOIHBIX OpOUTAIEH JIUTaH IOB.

4.22, JIP-22. Komniekconomerpus. OnpenesieHue 001eil :KeCTKOCTH BOAbI

[Tpu moAroToBKE K 3aHATHIO HEOOXOJUMO 00paTUTh BHUMAaHKE HA CIEAYIOIINE MOMEHTHI

Yame apyrux KOMIUIEKCOHOB IIPUMEHSETCS TaK HasbiBaeMblil KomIulekcoH III wmmm
Tpwion b, xorToperii mpeacraBisieT coOOHW  TUHATPUEBYIO COJb  YETHIPEXOCHOBHOMU
TWIIEHAUaMUHTETpaykcycHOU kucnoThl (Nap[HoY])

HOOC Hgi:‘\ CH; COOH
- N-—-CH; CH;— N N
NaOOC HyC CH;COONa

XapakTepHO# OCOOECHHOCTHIO KOMILICKCOHOB SIBIIIETCS HMX CIIOCOOHOCTH JaBaTh C
KaTHOHaMK MHorux meramios (Ca®t, Mg®*, Mn’+, Ba™ u T. 1.) ycroifunBble, pacTBOPHMBIC B
BOJIC, BHYTPHKOMILICKCHBIC COJNIM. [Ipu 00pa3oBaHHWH COJNHM METal 3aMEIIAacT BOJOPOJ
KapOOKCHIIBHBIX TPYIIT U CBS3BIBAETCS KOOPIMHAIIMOHHOMN CBSI3BIO C a30TOM aMHHOTPYIIIL.

JI7i1 KOMIUTEKCOHOMETPHUECKUX METOJI0B MPHUMEHSIOTCS CIECIHUAaTbHbIE HHIMKATOPHI —
Yaiie BCEro0 OPraHWYEeCKHE KpPACHTENM MYPEKCHI, SPHOXpOM uepHBId u jap. Kpacurens,
NPUMEHSCMBI B Ka4yeCTBE HHIMKATOpPa, TOXE JO/DKEH JaBaTh C OIMPEACIIEMBIM HOHOM
KOMIUIEKC, HO MEHEE YCTOMYMBBINA, YEM KOMIUIEKC C KOMILUIEKCOHOM, U MMEIONIUN JPYryIo
OKpacky. BcienctBue 3Toro B mpoliecce THUTPOBAHUS WHIMKATOP BBIACISACTCS B CBOOOTHOM
BHJE, YTO BBI3BIBACT HM3MEHEHHEC OKPAaCKH THTPYEMOIO pacTBOpa, OCOOEHHO 3aMETHOEC B
KOHEYHOU TOYKE TUTpOBaHUs. CXEMaTHUECKU 3TO MOKHO MPEICTABUTh CICAYIOIIUM 00pa3oM:

Jlo mumposanus: Me™ + HoInd < Melnd + 2H"

OecIBETHBII CHUHUHI KPacHBIH

Bo epems mumposanus u 6 koneunou e2o mouxe:

Melnd +[H,Y]” < [MeY]” + HoInd
KpacHbIi  OCCIBETHBIN  OCCIIBETHBIH  CHHHUU

Tak Kak peakuys COIPOBOXKIAETCA BhIAENeHHMEM MOHOB H'  KoMmmexkcoobGpazoBaHue
nojiHee HWAeT B IenouyHoil cpeae. [Ipu KOMIUIEKCOHOMETPUYECKUX OIMPENEICHHUSIX OOJBIIOoe
3HAUCHHUE I TOJYyYCHUs] TPaBUIBHBIX pe3yinbTaTOB MMeeT pH cpembl, KoTOpoe co3maercs
no0aBlIeHUEM K TUTPYEMOMY pacTBopy Oydepa ¢ Hy>KHbIM 3HadeHrneM pH.

OO6mrast KECTKOCTh BOJBI OOYCIIOBJIEHA MPUCYTCTBUEM B BOJIE KAaTHOHOB KaJbIUS H
Maraus. KoNWYeCTBEHHO ATOT IMOKa3aTelb BHIPAXKAIOT CyMMOW MOJIb KaNbIHsl W MAarHus,
CoAEepKaIINXCS B IILM3 Boael. (1 MMoOIB MgZJr cootBercTByeT 12,16Mr; 1 mMmonb Ca**
cootBercTByeT 20,04 wmr). B 3aBucumocTH OT 3Ha4YeHHS OOMIEH >KECTKOCTH pPa3IHyaroT
CIEAyIOUIMe THUIBI BOJ: OYEHb Msrkue 1,5 MMOJ‘II)/I[M3, markue 1,5-3,0 MMOJ‘IB/I[M3,
cpennexecrkue 3,0-7,0 MMOJIB/I[M3, sxxectkue 7,0 - 10,0 MMO.HB/I[M3 OUYeHb JKECTKUE — CBBIIIE
10,0 MMOJ‘IB/I[M3.
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