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I'maea nepeasd

CrpoeHMe BemecTBa

§1 OcHOBHEIE CBEeIeHHAA
O CTPOEHHH ATOMA

[MoEATHE «ATOM» TPHILAO K MAM HI ANTHUNOCTH, HO CO-
BEPIIEHEG H3IMEHIIO TOT MOPEOHMAYMATBHELIA CMBICN, KOTO-
P BHAANKBATH B HEFO ADeRiHe FPEEH (B nepenoae ¢ rpe-
HECHOM)? ATOM* OIHAYAPT +HEAEIHMLIT]). STHMOZOrHR
HANBAHMH « HEEIHUMEIN s OTPAMAET CYIIHOCTE ATOMA ¢ TOY-
HOCTRE 10 HaoOopoT,

AToM geamM, UTO goxazanu ssnedns orosdderTa,
PASHOAKTHEHOCTH, 3NEKTPONNAA (4cROMHLME, WMo amo
maxoe) u ap. Hayuenue sTux spresEnit onpegeTnito paspa-
GoTRY PALTHENLIX MOSEenel CTROSHHA ATOMA KEK caommoil
YACTHIEL, JBOIONNI NPeJCTARTEHNN O CTPOEHAN ATOMA
MO HO BICHpasiTE B BMge cxesni 1.

B 1904 r. 5 pafore «0 crpyrype atomas a, Tomcon
AAT ONHCAHME CEOSIN MOTETN, MOTVIARITeN o0paiiod Hain-
nue snydunz ¢ uaomosms. B aroll Mmogean arom ynogod-
Avn oyanery cepimeckoll GopME, HMeMeMy D00
TenkHELIE sapag (pue. 1, a).

Buyrpe cipeps sepansens,
KK H3M B OYVIHHTE, OTpH-
HATETRHO SapAKeHHLIE 3I0KT- a .;\\

POHL. DAEKTPOHE COBSPIIAKT S +
KoaeATENRHEIE  IRHEMCHNH, ¥

OARIGAADA KOTODES  ATOM 4 =

HINYHAET NICKTPOMATHATHYIO

DHEDIHID, ATOM B ILE10M 308K al {)

Tponeiirpanen. Mogens aTo-
ma [l#. Tomcona e Geoan nog-  pue, 1. Moaan
'I"HE]HH.IIEH-H- HHI:IIEFHHHJI'I'IL'IE.- g‘:fm"“" T
LMy GaKTAME B ocTAnack o — JIa, Tomoown;
runoTesod, #— 3.



Cornacno naanemaprnoidl modeau, DPeai0HEeHHON
J. Peaepdopaom, aTOM COCTOMT Wi TONOAIMTEALHO JAPH-
HEHHOPO AZpR € DAEKTPOHOR, ABRKYIINXCA HOKPYT ANpE
[0 SAMEHYTEM oplaTaM, DogodHo JeMEe N IIAHET BO-
kpyr Coannn (pue. 1, ). Mogeas 9. Pesepopaa se caorin
OFBACHITE HBTVHEHNE | DOMIOUGNHE FHEPrin aToOMOM.

B 1913 r. H. Bop npeanomng xaanmosyn modenn
CTPORHHA ATOMA, OCHOBAHHYN) HA CHEIYOIIRX HoCTY.Ia-
TaX.

IMepastii nocmyaam, IeKTPOE IRHMETCA ROKPYT AAPA
00 CTPOTO GNPEAETEHHBIM JAMKHYTHRM CTANHOHAPHBIM Op-
GNTAM B COOTBETCTEHH € «PAIPETIEHHLIMMES JHAMEHHAMM
sueprun E,, E,, ..., E,, TpH 3TOM 3HepPrEs He OOTI0NIAET:
A 0 He AITYIASTCHR,

Bmopoi nocmypaam. JAeKTPOH MOMET NEPEXOAHTh
HI OOHOID ¢« PASPEIIEHHOTO FHOPTOTHUECKOTO COCTORHIA

PAARATHE NPEOCTABNEHHA Crxemna |
O CTPOEHITN ATOMA

AToM — XHMHEYPCKNA HOEeTiMAR SACTHIES [2IeMEET).

JoEalaTEARCTR CAGACROCTH CTROCHRA AToMa
1. Orreprrrne perrregostiay ayvuof (1885 r., K, Pentrea).
2, OrepurTie gaTommax ayqaeit (1897 v, Q. ToMcos),
3. Oreprarae paanoarTaaiocti { 1896 r., A, bexkepean)
i eit payaenme (1887 — 19038 rr., M. Craogonckan-Kmops,
{ I1. Kwpn).

Mogen cTpORMIE 0T0Mi
1. « [Mymmnr ¢ naomoms (1902— 1004 rr., B, Keasnn,
. Tomeomn).
2, Nannerapaaa (1907 r., 3. Peaepdogn).
3. Knawrosan (1813 r., H. Bop).

|

E-DH'[EHEE!.'H:E I:Ij:lt,l:l’l:‘l"l.l.l‘l!l:l!‘.l o CTPEHIR nTOMI
HU OO KRR TR0 MO AR,

|
o
1 #FT



B APYTOe, 9TO COMPOROHETRETEN

HIAYHCHHEM HAR DOTIoIedn- o
£M KBAHTH SHEpTH,

H. Bop saéc KBaHTORKE IPeT- !
CTARNEHHA B CTPOCHHE ATOMA, Bnescrpon

HO HCNOJBIOBAJT MPH TOM Tpa-
NWIHOHALE KANCCHYSCKHE TOo-
HATHA MEXAHMKH, pPACCMATPH-
BAA ANEKTPOH KAK Yacmuuy,
SAUNYLYOCR 0 CIPOsD onpede.
AEHNOL CHROPOCIMBIO MO CMposn

ORpedeIEN MM MPaeKmMopUAM. 4
Ero reopua Gmaa nocTpoeHs Hi
MPOTHBODEYHAX.
B 1932 r. Gwaa paapaforana
Hudrrpon Hparon

NPOTOHHO-MOHTPOMHAR TeOpRA

HAPa, COTARCHO Koropoil napa

ATOMOB COCTOAT #Ma nporoHor  Pme 2. Cxema crpoenns
" HEATPOHOR. ATOMA -

AToM — 510 SAEKTPOHERTPANLMASN CHETEMA HIEN-
MOTeRCTRYIONIHX AIeMEHTADHBX YacTul (taba. 1),
COCTOMIAN M3 Aapa (00pasOBAHNOrO NPOTOHAMMI
" HeffTponamMu) i aaexTporos { pue. 2).

DCHOBHLIE XAPAKTEPHCTHEH Tubauya |
HEROTOPELYN VIEMEHTAPHELX YACTHIL

Macruua n of
oficanaaeamE Macen

e e

Nporon, p 1 +1 LSO IPOTOROE GO MET-
ETIYET NOPATKOBOMY HOMiE-
Py aneMenTa B Tebanoe

A H. Mesgeaeenn

Hah‘rpnn: nf 1 0 Ymeao HeRTPONOD HAXOART
mo hopMyne N = A — &

BnescTpon, F s I -1 HHemo afesTponon
COOTHETCTBYET
AORNIKDEOMY HOMEDY
aaesenTa 0 Talinne

l 1. H. Mengereenn

Sapa Il i sa v i

:

—
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AToMEOE AZPO HAMAOTD XHMITECKOTO BieMeHTA XADAK-
TEPHAYETCA CTPOrO ONpeleNEHHEM THCAOM NPOTOHOE Z
(T. 8, ONpegENEEHEM NOJAOKHTEILHMM 3APANOM) B HéM,
PABHEIM NOPRAKOBOMY HOMEDY XHMHYECKOTO MIEMeHTA
i [Tepumogmueckoi cucreme J. H, Menageneesa.

Yueao wediTposon N B ATOMAX O0HOT0 H TOIND e XHMH-
HOCKOrD MIeMeNTA MOoHEeT OLITE pasnwaEsRM. CregoBaTe k-
HO, PANTHTREIME GyayT ¥ Maccosue gnean A (A = Z + N)
y oTHX aroMos. Takme pAIHOBNAHOCTH ATOMOB HANLIBAKT
uaomonRam.

-
Haoronm — 270 pAHOBMAHOCTH ATOMOR OAHOTO

9 HOTOPRO e XHMHYEeCKODNo JIeMeHTS, HMERKmHe

OAMHAKOBLI ADAN ATOMEOrO AAPA (OAHHAKOBOS

YHCA0 OPOTONOR B HEM), WO PASHKE MACCOBRIE

yneas (paanoe Yrcao HeliTtpoEoR).

e e e EE——— ==

HHA ATOMODRE © OGIHNHAKOBLIM MNOJSOMHETENLELIM
SJRpALOM A6,

i
’ CAegoRaTenLuo, XHMHUSCKW JdeMent — oT0

Hanpumep, » OpHpoLe BCTPEYAKOTER HIOTOME XHMEYe-
CHOMD ATOMOHTA KHCMODOAA ¢ MaccoREIMY wncnamn 16, 17
® 18 (1850, 70 5 180), xaopa — *C1 u YCL, waanr — K
u YK, aproga — *Ar m "Ar.

Crpoelne ATOMAEOTD AARA N HAMEHEHHH, NPOMCXGIRiNHe
¢ HHM, — npegmer sgepnod Quomkn. [ra xamuan Go0b-
mWii METEpEC NPEACTABAROT CTPOCHHE AJexTpoHaol obo-
nouyen aroma. [log aaexmponnod ofoaoukold NOHAMAKT
COBOKYNHEOCTE BCEX SeKTpOHOE B AToMe. "YHeao anexTpo-
HOH B ATOME DANMO YHCLY DPOTOHOB W COOTBETCTEYET I0-
PAAKOBOMY HOMBDY 3MOMEHTH, TAK KAK ATOM BISKTPONSNRT-
paneH.

Bascuelimedl xapagTepHoTHEOR SAeHTROHA ARIASTON
AHEPrHA €rd cBAdd ¢ aToMoM. JAeKTPOHL, OONAN&KIIHE
GansKUMH SHAYCHHAME HeprHn, obpaAsvIoT eAHRMA 328K-
mporisild caod.

Hanvernineit agepriaed ofIALp0T AMEKTROHE O2DBOTO
ANERTPOHHOND caod, Hanboges GARIKON0 K ATOMHEOMY SADY.

ﬁ PP



[lo cpapHenno c ANeKTPOHAMH NEPEOCO
CJ0H ANMEKTPORE MOCASAVIOHNTINX caoes Gy- Q
AYT XAPAKTEDHIOBATECA BOJNLIITHM S41TaA- e

con aHepran. CoejoBaTessno, HanMeHes

NPOMAO CRASAHL ¢ HAPONM ATOMA SJAEKTPO-

HEl BHELIHETO CA0H, N

Hucao saexmponnsx caodd, Ha KOMO- P
PHLY pACROAAIINITCN SACKMPONDL & O
ME KOMKPEMNHOZ) IACMENITIE, COOMECT-
CaYyem HOMEPY nepunda & madauye
. H. Mendeaeesa, 8 xomopos pacno-
AGLAEMCR AACMENM: ) AMOMOE FACMEN-
mog I-20 nepuoda — odun ypoaens, 2-20
nepuoda — daa, 7-20 nepuoda — cemn.

JISKTPOH B ATOME HE WMeeT TpaskTo- Pue. 3.
PHH ABHMEHHA, T.€, MOMHO FPOBOPHTH  POPME L, p
NHIE O SCPOAMHOCTE HAXOMISHAA ero :&_ﬁ“'“:““u?““““
8 npocTpancTEe, OH MOMET HAXOAHTLCH
B mobofl 9acTH NpocTpANCTREA, OEPYHEAN-
mero sapo. CoROKYIHOCTE PA3ANYHEX MOJI0MeHNI ATerT-
POHE PACCMATDHBAIT KAK JSeKMPONRNO? 001aK0 © OITpege-
ARHHON MI0THOCTRIO OTPHIATENRHOTO sapaga. Okoto AApa
MOMHO BRAENHTE HPOCTPAHCTEO, 1@ BEPOATHOUTE HAXOM -
JAEHHA SAeKTRORSE HARboALIER.

>

s-Obaaka umernr chepuueckyw Gopmy, pobraxa —
hopMy raATenn wam obLEMHON BOCLMEpKN, A HEKOTOpLIE
d-ofinara — QqopMy THeTA Kaesepa (pue, 3).

DopMa o PAIMEDE TOTO HAR HEOTO ANeKTPOHHOTO
obARKA OHPEJEIRIOTCH amMOoMHERE opOumaisisy. ATomM-
Hule OpORTANR ABARWTCA PyHKOHel asoffcTeennoll npw-
POAR AIEKTPOHA, ONPEIeAEHNOl B Kaxaoll Touke oxogo-
AIEPHOrO NPpOOTRAHCTEA. OHK HE HMeT (OpMEl, TAK KAk
OTO OOHATHE MOTeMaTHgeckos. OIHAKD, KAK 0 COo0TBeET-
ETEYIINNE UM SAeRTpoHuLe obaaxa, oplurann ofoama-
YAOT CHMBONAMY 8, P, d, [.

d

——
[MpocrpascTro BOKPYT ATOMROMO SApPA, B KOTO-
poM HaROOTEE DEPOATHO HAXMURABHHE DACKTPO-
HA, HASLIBART 38 KTPONIRIM ofiaarKom,

-



B aTtoMax XMMHYSCKHX JNEMEHTOE NEpROMY COO0H CO-
OTHETCTHVET oaua S-OpOHTANB, HA KOTOPOH MOTYT HAXO-
AUTECH ABa s-anexTpona. Bropoil caofl mveet S-opOuTaiL,
JANAC SHEPTHN 3NEKTPOHOR HA Hell BRIIS, YéM Y JAeKTPO-
HOB nepporo cnon. Kpome toro, nropoll caol aMeer TpiH
p-opOHTAITE, KOTOPHEM COOTEETCTEVIOT FAaNTeRe0bpasnLIe
ANEKTPOHHLE OOIAKA OAHOTO paaMepa. ONH BIAHMHO nep-
NEHANKYARpHLL, Nogolno ocAM KoopanEaT X, ¥ u 2, Tperui
caodl, noMumo oguoll & 1 Tpéx popbaTanell, aMeeT TATL
i -opoRTATEH,

Kamayw opiiTATE MOTYT 3AHAMATL ABA ANEETPOHA.
CAegoBaTENbHO, MAKCHMAILIOE HCA0 HIEKTPOHOB, KOTO-
PLIE MOIYT HOMECTHTLCA Ha MEpPROM wioe, paaHo 2, HA RTO-
poM cnoe — 8 (2 — na oguoft s-opburann » 6 — AA TPex
propouTannx), ua rpeties caoe — 18 (2 — na s-oparann,
6 — ma popburaan n 10 — wa d-opiuranax).

Arom Eamgoro azemesta 8 [leproandeckoll cucrTeme
Il. H. Mengeseesa oTauHMaeTcs OT7 NPeILAYINETD TEM, 9TO0
FAPAA €0 HAPAa YBEANYHBASTCA Ha eauHuny (B aape Ha
OaMH NPOTOM CTAHORHTCA DOoaAkIe), A CASJOBATENLHO, Ha
ANERTPOHAOA oboIodKe HA OFHH ANERTPOH CTAHOBHTCH
BOALINE M0 CPABRHOHMID ¢ NPeasUTV M TeMEHTOM.

B aapmeuMocT 0T TOTO, HA HAKOH opfnTian BAX0AHTCR
STOT HOCASIHNI BNEKTPOH, XITMHHeCKHE MIEMENTR MORHO
pasaennTh Ha cemeiicraa: &, p, d 1 f (pac, 4).

K g-aaemenmas 0OTHOCHT MEMEHTE FAABHEX NOJATPYIIO0
I u I1I rpyvun [Mepuogmueckoit cuctemw 1. F. Mesgeacesa,
A TR MesTHE.

K p-asemenmas oTHOCHT 3ACMENTH FAABHEX DOArPYN0
11— VI rpynn Hepuogwaeckoi cneremst 1. W, Mernene-
BEH.

E d o fasemenman OTHOCAT XAMAYSIHHE BIEMEHTh
nofourmx nogrpynn Heprognaeckodi cueremst J1. M. Men-
neneesa,

MpuaagiesiooTh: XEMTYECHOTD aJeMENTa K TOMY HIR
HHOMY 3JEKTPOHHOMY CceMeHCTRY MOMHO ONPefeldnTh no
snexmponnoid xonpuzypayuu (saexmponnoid dop-
MyAe), HOTOPAR NOKAILIBACT DACHOJOMEHHE JIEKTPOHOB
HA AISKTPOMHEIX CA0SX W opinTansX ATOMOB. 3ANHCATH
Takye QGopMyay Moxcuo ¢ nomomeio [lepnognaeckoit cine-

o
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Temud [I. H. Mengeneena. [aa sneMedTOR MAIRX HOepHO-
Ao (1—3), cocTORWMX TOABKO Wi SAEMEHTOR TJIABHEIX
mogrpynn (A rpymmo), aTO He COCTABMT HHKAKODD TPYIf.
Hanpumep, cepa, xusMudeckifl onesent N 106, pacooao-
MeEHRT B 3-M nepuoge, roasaoll nogrpynne VI rpynne
(VIA rpynne) IMeprogmuccioil caeremsr  J. B, Mesne-
aeena. CnegoBaTensHo, AAPo &8 aToMa wMeeT aapry +16,
A ANeETpoREol obonouke pacnoaarawTea 16 anexrposon;
HA nepeoM cnoe — 2 snexTpoHa HA 1s-opSuTanw, Ha BTO-
poM enoe — 8 anexrponos (2 — ma 2e-opbwranm n 6 —
Ho 2p-opiaTadax) it HA TPeTheM G aneRTPOHOR B COOT-
BETCTEHH ¢ HOMEPOM rpynntl (2 — wa 3s-opiuTian # ocTan-
muecs 4 — wa dpopburanax). Orcoaa SAEKTPOHHAR KOH-
PUryPANA ATOMA COpPLL
1s*2522p53523p",

Cepa — a7To p-ageMenT, TAK KAK Nocaeannfl saexTpon
B i ATOME PACTONAraSTCA HA 3 p-opiuTam.

s anementos nobowasx nogrpynn (B rpynn) cnegyer
VUMTHIBATE TOT AKT, 970 ¥ ATOMOR 3THX SALMEOHTOR
SANOAHASTCA HE BHEINHIN caoil (Ha BéM, KAk npasiwao, Hy-
AYT HAXOLATLCA JABA sanexTpoda), a d-opburtann npej-
BHEIIHETD C/I08 (Ha HHX, KAK Bhi 3HAETE, MOAKET DOMECTH Th-
ca He Bogee 10 anexkTposon).

Pacemorpas, HANpDEMeD, CTPOSHEE aTesThoHHOR ofo-
JTOUEH aneMenTa M 23 — namagHA, pAcHonoMeHROro B 4-M
nepnoge, nobousoi noarpynoe V orpyoow (VA rpynne)
MNeprogpgeckofl cocrems . H. Mengeneesa. Cregona-
TEALAED, RAPD €r0 ATOMA WMeeT sapag +23, Ha sAexTpOH-
HoH oboaouKe HaxogaTeA 23 aaexTpoHa: Ha TepROM
cnoe — 2 aanexTpona (Ha ls-opfutann), Ha pTopoM claoe —
8 aanexrponos (2 — ma 2s-opinraan n 6 — ma 2p-opbnTa-
OAX); HA BHEINTHEM, Y8THEDTOM — 2 S-0A0KTROME, KAK v 38
MeHTA nobowHON DoArpynnnL, W ocTandnAne 11 oasTpo-
HOR — HA TPETheM caoe (2 — ua 3s-opiurann, 6 — aa dpop-
Guransx u ocrapmuecs 3 — aa dd-opSuranax). Orewoan
ANEKTPOHHAR KOMQUIY DAL ATOMA BAHAKNAS

1542542p5 354 3pP 33 4a,

Banagnii — aro d-anemenT, Tak Kak NoCHelHHi saerT-
POH B M @TOME pACTOdAraeTeS i Ja-0poIrTast,

|



MNepwoagnyeckas cucTema XMMHYECKHX

Puc. 4. [Lansnonopmognsil napan




ynementoe 1. U. Mengeneesa

s

o s 5

Ha
et

o

" ml;:_::

i o
i i ol ol

:

i JI. H. Maug

BPHOIASACK I CACTEM




1. Pasnwrue npencraniennii o crpoenun atoma. 2. Mo-
ACAH CTPOCHNA ATOMA: «OYIHET ¢ HIOMOMS, LIdHe-
TAPHAN MOTEAL, KBARTORAN Moae k. 3. Atom, 4. Dae-
MENTAPILIE YACTHIILE POTOILL, HONTPOILL, 3I8CTPONEL
5. Haorons. 6. KopnycryAnpHo-BOTHOROE TVAINIM,
7. daexrpounan obogoura aroma. 8. dnexrponmsii
caoi, B Avomunn opfarTans, saexTponnsie ofiaaka.
10. Tunw anexvporakx ofaakos: 5, p, d. 11. Hopn-
MOK FANOAHENHS JEKTPOHAME AIeRTPONNLX CAOER 1
opfimraaei. 12, Ddaexrponnkie Rompurypanmn (Hnes-
TRORHLE (GOPMY AL} ATOMON,

— = =

@ aEaddEEEREEERE RPN SRR R R R
. 1. Eakie anuesitd JORASLIHOT CA0MMOCTE CTROSHAA aAToMaT
. 2. Karine Mogesn crpocuist aTomn Bl aaaere’

O 3 Ha mypea duranticn senoMHRTe, HAK (UIMHMOCKEE RRACNNL
: nurepdheperuii n awdipaiiin (¥mo smo maxoed § ZOKAIKIRE-
WOT BT R RO 1 0TS eI MO .

ﬂi, 4. Ha manmax wacTHn, COOTOMT ATOMEOE ATpo! 1o Takoe woo-
TonsT FAHAIHITS CHMBLIE BFETON0E ET0PE, KATR i apro-
i, Movemy cnoloTEA PELITIEEIX WACTOIION QUTIRNND 11 TOrD B
AAEMEHTE WIEATAHL, XOTH NN OTHGCHTOALIAN N TOMBLT MAC-

¢ pRaIuvIHAT

5. Kis: yerpoesa wierponmas obosouxa srosma? Tro rakoe
aHepreTINACHNE yposens (arexTponniit caod) aroma? Yro
ppegcTasaner cobofl gromnan opferans? Kawee oplinronn
AHM HEBACTHELY

. 6. Yenmy coorsercraver B [lepiamreee kol cucrene I, FI. Mon-
AeAesEn HOMER: ) nepaogi; 81 rpymms?

7. Kap sanonuemres ispreriyeckme yPpoERH B BASKTMN-
HHE OpOUTRAN ¥ ATOMOE X HMATECHAT JEMINTOD FAARMLIY W
nobounex mogepynn raboenw J1. W, MemggescenaT B oadim
CXOACTIEG 1 PRSI R T OTROEHHN ATOMORE ANPMOTTOn PAiniHEIY
i MOOMTHEY NOIrPYIn ommoil TRy

. B. BaNHIONTE ATERTPORIKE KONGUIEYPRITTE KTONOE D108 -

TOH, IMENIINE TopRIEomss douepa 8, 15, 20, 25 » [lepeoii-

yeckol cncreme JI. H. Mengeneesa. K xarmm aaes Tpod ikl
ceMeAcT oM OTHOCAT STH 3AEMOHTH Y

72
o



B, [Moarovossre coofimesnne Ha TeMy « ROIEILNE T 1CTRRI-
HITH O CTPOSHITH ATOME s , HCNOALIY A BoamomnocTy Hutepaera,

10, Kax nid AvMoeTe, 00W0MY TYMBHITARHAM HeobXognmo
WMETE IPREICTARABHAE O CAOHCHOM CTPOSEnn aToma !

11 [Mpogosseenrrpyiime coemyoimme cTpoRN 1 CTIEOTROpe-
s B, Bpiocosa «Mup anoxrponas:

e

Etadmin MONEM, 300 300K T M —

M i, $00 RS G TR T,
Hexyeemaa, d6aksa, @olits, oo

H naasame coposa aero,

Ewg#, Oetmin modcem, sawdsill amox —
Breaenmdr, FOF crL0 FLAGHEML]

Taar acd, wmo sdecs o ofsfae coaramom,
Ho masae mo, yero adecs Nem.

§ 2 Ileprognuecknii 3aKoH
U CTPOEHHEe aToMa

MNepuogmaeckwil sakon B [Mepuoguueckan cHCTEMA XH-
MuIecERX mesMenron 1. H. Mengeneena — seawgaiimes
orkpuTie xoana XIX g, 5 of2acTH XiIMHIH, OCHOBA COBpE-
MERHON XHMHH, IHHAMEYHOE § PAZEABARIIEECH Yaemie,
Ono oTpadaeT ARIEHNA, DEANLNO CYVIIECTEYIONIAE B Tpw-
Poae, B N03TOMY HHKOAA He NOTEPAET CRORTO SHAYCHM,

Oripariee [lepuogugeckoro aaxoua u IMepuognaecwod
CHETEME! HLLTO DOATOTORTEH0 BCEM XOJ0M HCTODHH PAIBRTHA
ENMHH, (IHAKD noTpefosanacs resansaocTs . M, Menge-
NdBa, ero Sap HAaYYHOro Npeapailenns, 9Tolbl 9TH SaK0H0-
MEPHOCTH ORLAH chOpMYAHPOBAHE # FpafYecKH Mpe1-
CTABRNPHLL B BITe Talamie.

Orkpeitie JI. H. Menneneesrm
Hepuoanweckoro sakona

A. H. Meagenees paciofosil Bce N3BECTHRE KO Bpe-
mMeHH OTHPWTHA [lepnognuecsoro saxkoHa XUMHYECKHE
aneMenTh B pag (pue. 5, @) 00 BOIPACTANMIO MY ATOMHEIX
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Puc. 5. Tar cosaasasacs [leprogreckas cmerosa [, M, Mewgeae-
ERAC 0 — BNEMOHTE, PAOTIOTORIEHITELE B TTOPIULKE VI UHUSHIN 0T
CHTRILNLIX ATOMIRIX MAC0; § — DeRMOJL
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Harpai

Na, D

2, URE.
NaOH

(L U ETT

mace (B0 spemena J. M. Mengeneess oty BeauvueEy Hads-
BAJIH STOMHLIM BECOM) H OTMETH] B HEM OTPEIKH — MEPH-
onau (pue. 5, 6), B KOTOPWX cBOfcTRA 3neMenToR W obpaso-
BAHHWX HMH HRIECTE HIMCHAIHCE CXOAHKM odpazoM,
i HMEHHO (B COBPEMEHHBIX TEPMHHAX ):

1) meranauueckue cpofieTra oenabenann;

2} HEMOTANAHMECKHAE cRONCTRA Ve IHEBAINCE]

3) BANEHTHOCTE ANEMENTA B BLICIINX OKCHAAX VRETHYH-
panack ¢ I go VII;

i )} Menageacen Tvarpmit Heanosws
(1834—1907)

LA DL R L L R L L R R R Ry

Benmi® pycewmnit yaeasll, ogne ma
CCHOBOMIOIMGKRERKOD fonpesennoll M-
s, Codanmens screcreennoit wiacom-
AR XEMAYOOKIE DNEMEHTOE —
Mepuoguueckofl eNCTEML ATOMBHTOR,
numppmeiics Bapasxenaes [leprogmm-
CHOM JKOHL XHMIYECKEEE JIEMENTON,
Coaann  gyHasMenTaIawi  Tpyg —
yuebnne « dcHORR XUMHHs, B KOTOPOM
ANEPELIE BOR HEORrAHASECKAE XUMIa
mEaoeus nn ocxoss [Tepaoaeeceoro
MKOHA, ABTOD XuMEUSCHON  Teopn
FHICT B HIE.

B oponx rpyaax J1, M. Mespenees meoro nimsans yaeaan paae
BHTHE OTeYecTRoiioil DpOMLIILASHROCTH B XUMPIIINE CETbLE RO
EOAANCTE.

A. W, Mewgenees gokasas weolxofmMocTs CORNEHIN  XITMil-
HECHHX TPOIEIBOICTRE COOLL, cepHOll HUCIoTH, MUHEDANLHELY ¥ 106~
peHRi. DGOCHOBAD wam NoaesMHol FAQmKAIN VIO o IIpiae-
HEHNN KNCACPOAE B METATAYVProYecsEol nposunrmenmoeTi. [Tpag-
noMan  enocol penpepumerofl nepepaborEm wedrE, & TARGE
OPUrIHATRE YE) Ted o o8 npoRcKoEIsanE,
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4) BAACHTHOCTE SAMEHTOR B rEgpHiax (TREpALX cofde-
MOAOOHLIX COBINHEHHAX METANIOR ¢ BOAOPOXOM) VBTN
aueagack ¢ I go [11, a zaTem yMeHRLIDATACK B ABTYHUHX BOAO-
poanux coequaernax ¢ [V go I;

0) OKCHAK OT OCHOBHEX Yeped AMPOTEPHLIE CMEHAIHCE
KHCAOTHRIMM;

6) reapokcHan oT meaogedt wepea aMoTEpHLE MEAPO-
HOHTL EMOIEANeL Bl Gofee cHILHLME KHCIOTEME.

Ha opeuosasus stix sabmogenuin I H. Mexgeness
B 1869 r. eaenan msumeog — chopmymuposan IMepirogmie-
KMl JAKoH:

CBONCTRR XHMHYeCKHX MaeMenToR u ofipazoBan-

HEIX HMH BENIECTE HAXOIAATCH B H’I‘plm‘m‘
SABHCHMOCTIE OT HEX ATOMHLIN BECOD.

Emeé paa moguepikHEéM, UTO B HACTOHIES BPEMA CHI0-
HAMOM [NOHATHH +ATOMHLIE Becs SBIABTCH NOHATHE
sOTHOCHUTENLHAN ATOMHAA MACCAS .

[MepHogHuecKkHH 3AK0OH
B CBETE YHeHHHA 0 CTPOSeHHH aToOMa

Popuyauposss [Tepuoguyeckoro JaK0HA, JTAHHAR
J. H. MepgeneessiM, oTpAMARA COOTOANHE AAYKH HA TOT
NEPUO BREMEHH, RODAA O CAOHIHOM CTPORHHAN ATOMO VUi-
HEE TONBKD JOTrAdRBATNCE. Moscso DOpAHCATLEA MNeHHATR-
HOCTH BRJAKMIETOCH PYCCHOTD XIMIHA, i-:mpuﬁ A OEHO-
BARNAN Beamvaimedt HAyUHON MHTYHILNE DPeasiien npH-
YHHB OTEPRITHIX AM SAKOHOMEPHOCTEN, GnecTame yragan
nopagox pacnososenns saesentos. J1. M. Mergenees coa-
pasn rafianny Tak, 9o ona, GYAYYH A0ROIRHO OpocToil, TeM
HE MEHS? MAKCHMANLHO XAPDAKTEDHIYET CTPOEHHE ATOMOB
AHMBEYMECHEY 3A8MeHTOH 1T H® II[J'E‘TEPIJ.E'M HHRAKNTXY ]]]]'Hﬂ'
INMHOHATTEBHEIX lEEHEHEHZHﬁ. }."]'I:E-li" LIEL up::rr.nmﬁnlﬂl TOMTH 0"
ayropa cromernii. [locneayoine oTEPRTIA B ofracTa g
AMKEH W XMMIE TOALED JOROAHAIN B yTAvyUTAIH OTKPEITHE
J. H. Mennensona.

Kax srl viee apaere, DLLI0 JOKAIAHD COAOMHOE CTROSHE
ATOMA, OPELIOHek MOJAETH, OTPAMAIMIINE eI0 CTPOEHNE,
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OLING OTHPLITO ALTSHAE CVIIECTEORAMNA UIOTONOR | A0KA-
SANO, YTO Japad Adpa amoMd Kawdos0 TUMUNSCKIEe Jae-
Menma o matauye Mendeseesa sospacmaem ha edunuuy
RO cpasNenuln © sapados adpa amosa Apedwdyieo
rUMUNCCKOZ0 aenema. CApIoBATEILHO, Japad amomHo-
fo wdpa cosnadaem ¢ NOpATKOBLIN HOMEDOM 5.0EMEHMO
a8 mafauye Mendeaeesa. Taxnm obpagom, G BCKPHIT HO-
THHHLI TPWHIKT, N0 KOTOROMY MeHERATLBHEI yuennil uu-
TYHTHEHD PACTOMOHCLT ATeMeHTh B [peioseninod aM
CHOTEME,

ITH oTKPRITHA Dorpefopany YTOUNNTE OEPEYN, MEHLE-
Aeepckyio, hopayanpossy Heproguweckoro sakons. B co-
BpeMeHHACH PEJaKIIAH 3TOT SAKOH 3BVYAT TAK:

HLEIX HMH BEHIECTE HAXOJSTCH B e PHOTHTECK
JABHOCHMOCTH OT BEJHYHAHL 3APAI0OE AIEP HX
ATOMOB.

* CBOHCTEA XHMHUCCKIX AIEMEHTOB W O0PAIOBAN-

Hepuoguueckan cucrema
J. H. Mengencena B cCBeTE yUeHHA
O CTPOEHAH ATOMA

Hepuogugeckas cuctesma 1. H. Mesgeneena — ato rpa-
puyeckKor Bupaskense [lepuognaeckoro 3aKonn.

CYIECTHYeT MHOMECTRD DAIIHYNLX smogudumcaiai Tle-
PROTHTTECEOR cHeTeMEl XEMgecKAx anesenton 1. H. Men-
ARNEeRa, DAHAKD HARDOOe: yOOTpeORTENREL: B Cpeimeil
MEOIE KOPOTKONEPpHOAHEN BapRadT (MM ME B TOIBIVEM-
cH B HAIeM yaedHuKe), A B BRICIISH — TAKMKE H JIUHHEODE-
pROGRER (cw. pac, 4).

Mopaakopsi HOMED 3TEMEHTR, HOMED TEPHOKA W HOMED
rpynnst B Heproawseckoft ewcreme [1. H. Mengeneena or-
ek MO T oealeHHoeTiE o SAHOHOMEPDHOOTH B CTROEHHN
ATOMOE MIEMEeHTOD,

Tar, nopsdxoasill HOMep FAEMEHMO, KAK Bh AGHARTES,
COOTHRETCTEYET IAPAAY ATOMHOTO AIpa, T, 8. YNCAY DpoTo-

7
.



HOB B HEM, B THCAY ATEKTPOHOR B SJeKTPOHHON ofonouke
ATOMA, TR KAK OH HﬂEIﬂpﬂHEETpHﬂEE.

Yueno HﬂﬂTpﬂHﬂﬂ AAH HI3nTOHOE XHMAYSCKODD BReMein-
Ta HaxoaaTr oo popMyae: N = A4 — Z, rae N — queno weir-
POHOE, A — MACCOBOE YOO, £ — MOPAAKOBLIH AOMED BIe-
MOHTH.

Howep nepuoda coOOTBETCTBEYET WHCAY SHEPTETHYECKHX
yposaeil (aAeHTPOHEREYX CADEE) B ATOME,

Homep cpynnsi COOTRETCTEYET WHCAY BAEKTPOHOB HA
BHEINTHEM BHEPTETHYSCKOM VPORHE ATOMOE QI8 ATeMeHTOR
CARBHBIX DOArpyon (A rpyon) aM MEKCHMANBHOMY HHETY
BANEHTHLX JACKTPOHOE AAH AAeMenToR oBeNX NOgrpYII.

BadeHETHRMHE HAIKBAKT JINEKTPOHLL, KOTOPhIE
MOCYT OPHHUMATE VYACTHE B 00PASOBAHME XIMM-
geckol ceaan,

ILns aneMenTOR FIABHLIX DOATPYNN TAKNMH BAeKTPOHA-
MR SRBARKTCA SAERTPOHR BHEITHEID JHEDIOTHYECKOrO
VPOBHA, ¥ HX UMHCAD PABHO HOMepy rpynnw. Jlna saesen-
ToB nofouHmx moarpynn (B rpynn) saneHTHLMNE HB1HNT
CH HE TOALKO BIEKTPOHE BHEHIHErO, HO TAKNGE N npej-
BHENITHETD 3HERreTHYECKOI0 YPOBHA, OJHAKO M B 3TOM CJIY-
UAE MARCHMATLHOS WX NMHCID ONPejeiseTes HOMEpoM
rPYTTLL,

OcofieAHOCTH CTPORHMA ATOMA OOLACHADT 1 3AKOHOMED-
HOCTH M3MEHEHHA CBORCTE ONEMEHTOR B NePHOAAX W PPYT-
nax.

B npedeaax odHozo 4 mMoro We nepuoda Memoaiuye-
exue capliemaa ocaafeaanim, d HeMEMALIUNeCKUE Youll
BAOMER, TAK KAK:

i) YBEANYNBAKDTCR JAPAAL ATOMHLIX HASD 3AEMEHTOE;

6) YBEANYHBACTES YRCIO JNEKTPOHOB HA BHEHIHEM 3HED-
FeTHYECKOM YPORHE ATOMOB;

B) HHEAO IHODPATHYSCKWX YPORHEN B ATOMAX ATEMEHTOR
HE HOMEeH SETOR;

r) pAAHYE ATOMOB YMEeHbIIRSTCH.

B npedeaax odnoi u mol xe ;pynnet (a8 2rasnol nod-
epynne) Memaliuseckue caoliemaa youinaammes, a He
MEMAIIUNPCKUS OCAR0CBA0M, TAR KAK!
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A) VEENHYNBAKYTCA SADSILI ATOMHEIX RAED 3NeMeHTOR;

0) UHCA0 SAEKTPOHOE HA BHEIIHEM 3SHEPrETHYECHOM

YPpORHE HE WAMEHABTCH

B) YEEITHUHBASTCS YHCI0 SHEPreTHHeCHHX yponHedl B

ATOMAX;

., ') YBENHYABAETCH PALHYC ATOMOR.

B fonemwx nepuogax (4—6) oTn naMeHeHNA OpoHCXo-
ART MELNEHHes, TAK KaK ¥ ATOMOB 3JeMeHTOR nobouHbix
noarpynn crpouteR (o 18 anextpouoB) ne BHenim,
8 OpeJBRHeLIHIA YPOBeHL, H TOALKO HOTOM HAMMHAET JO-
CTPANBATLCH BUeHKd yposens (¢ 2 10 8 DAEKTPOHOE R O~
OTHETCTBHE C HOMEDOM I'PYIIILL),

IMoaomenne BogOpOIA
& llepuoanueckoi cuereme
A. H. Menneneena

Koxgomy axesmenty 8 [leprogageckoll  cHOTEME
J. H. Mepgeneena oTREIEHO MECTO, CTRODD OLETETEHTOE
JAPAAOM ATOMHOrO aapa. EAAHCTBeHHALIE 3JIeMedT, KOTO-
posy 8 rabdanoe Meageneeps oTBEISHO B4 MECTR, DPHYEM
B pEAKO OPOTHBOMOIOMERIE pyonax ([MeIounkix MeTan-
A0D W FAN0Orenos), — 210 ponopod. [IpuaHEE TAKODD oCo-
GERAOTND DTONKEHHA ROAOPOAA OTPaMEHK B Tablmanme 2.

NOJIGECEHHE BOMOPOILA Tafaruya 2
B NEPHOAHUMECKON CHCTEME
. H. MEHJTEJTEERA

Dopran
sy n OICTE
MIBAKA ¢X
[E TR F‘ b TpwsnaKn cxogerna
B, SRR AT
SO OILE s © TAMOTEE LM
KA i
BIEAEHT
Ao HmeeT HE BHEIIHEM Jo sapepmesnA B
I CAMICTIONIOM A ROTO B T R O
TROHHOM L1048 01N DASETROH MO (U0 8T
BITEE TPOE W (T MO TOH MY BOLOPOEA HELO00THET
BT SMETITM aaMoro anekTpomn, [o-
Mowramy mposmmeT ATOMY OF MOGET [POEE-
BT I T BRI JUATE O LTI TE kL e
encicTng CROACTRA
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Popan

CVIEET-

HOmA A [Ip:nm PRI TpuanaEn eXoICTHA

TR0 kD
BOOOIA € TAANTEHAMA
et METAIIAME

ageMeRTH
LlipecToea Mpegnonarasres ay- Mpn ol saeax yeaoaaas

BENISCTRD | MPCTROBAENES B KooMoce | Rogopon H, — raa, no-
MOTILTAWSCCIKOTT Doan- A06o PTOPY i LI0PY,

POgA C COOTRETETRY N MM ey aToM:
medl MeTALAnYec Kol HY W MoJdekyay, obpaan-
EPHCTALAMSBCHOIl pa- NI Y0 () CHET KORA-
maTrol n aneRTROHNOR | penrnofl xusecof
MPOHGI I 0T B R CHANM MOMUTY BTOMMMIT
Caom- B nogassamce s Gomk- C HEHOTOPEIME METLLIE-
MaE e MITHCTDE COoaIMEEHIH ¥ it BoaopoE olpasyer
B0 T BOAOPOAA CTEmENL OKWe- | Tolpikie conenoaohinde
aeEum +1 (HanpEsep, BELECTEA TTPEHMYILECT-
fL=1 DEHHD WOMROrS THIA
HCl ) PIAPIANL, B KOTOISX HMe-

&1 CTENENE DR ReTe — 1

s3]
(enmpasep, CaH )

Suauenue [lepuoauueckoro sakona
u [Hepuoauuecroi cHCTEMBbI
1. H. Mengeneena

MNepuogmaeckunit zaxor w  [leprogpuscrsas  cHcTess
J. . Mengeaeess sanmor coboll tpuymd poceniienodt xu-
mirgeckof Haved. logymalite cami, el BOE VHEHLIE, HOT0-
PhIE FAHUMATHCE MOMCKOM BCTECTEBEHHON wasceudis Kaiime
XHMHUYECHHX AeMONTOR, HAXOAWINCH B DABNLIX YCNOBHAX,
HMEAM OOHH M Té HKe HAYUHLIS NDeANOCRIAKH Ana obobige-
praest. [Modesy e uu oguomy w3 gy, kpose [1, H, Mengene-
eBa, He YAANoes: orkpLIThE epuoguaecknill sakon?

Duepuino, 00BLEETHEHKEX HPeINoCLIAOE (HAKOILAEHNG-
re PaxToNoriYeckoro MaTeprana, paboT npegImecTEEEHN-
KOB, YURCTHA B cweatge xuMukon » r, Kapacpys, Ba KoTo-
poM oofeguan waed arommpcTHKH) Geino mano. [Morpebo-
pancAa cyfuerRTHBHLIN, AwuRocTHHIE (axTop, BoTOpLIl

R
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¥ K AOro Wa yuénx pasusii. [0, H. Mesnesees nmen au-
NHEJONeIRYecKHe sHanna, ymen obobmars garTel n BmE-
ABMTATE HA HX OCHOBE FHNOTESR . UWeBNARD, COIPpaBefIHERL
crosa pycckoro xmmuea JI A, Yyraeea, CHASAHHLIE M
o JI. H. Mengeaeene: sPeppaibsnaiit xuMuKk, NepRoRgace-
Bl manx, naogoTEOpHELIA wccaegoBaTens B 00AACTH
THIWMEEMEHHZ. METEDHTOTIE I'-ED.I'.I.DI"EH, n ptl.ﬂ.l'l“‘-tﬂl-lﬂ
OTABMAX XAMHUYSCKOH TEXHOOOrHMH (BIPHBUATREIE BEeII[BCT-
BA, HeiTh, YueHEE 0 TORIHBE) B ADYTHX cotdpeiefdbihix
e xpMaes u huan Kol gnennnaEEax, rayGorel aHaTor Xu-
MAYSCHON NPOMBIIIABSHHOCTH H NPOMBINISHHOOTH BOOG-
me, ocobfenHo pyCcKol, oOpUrTHATBHE MucTHTeAL B 0f-
AACTH YHEHHA 0 HAPOAHOM XO0SHACTBE, TOCYJapcTBRHHLIR
¥M, KOTOPOMY, K COMCAAEHHN), HE CVIASHD ORA0 CTATE rO-
CYAARPCTREHARIM SEIOBEROM, HO KOTORHEH BHASD M DOHW-
MAJ 3agaui @ OvAVIHOCTE POCCHR Ve OpeicTasTene
HAITER oAy HON BILACTH. ..

Ot ymen GuTe puaocopoM B XEMMEM, B HHINEKE 1 IPYrHx
OTPACAAX GOTECTHOANAILNA, KOTOPEX MY IPRXOIHI00E K-
CATREH, W OCTECTEONCOLITATEASM B npoliesmax (pUAGco-
e, HOAHTHSOCKON SROEOMIHE B CONMOTOriEne .

[oaToMy ocTABTCA TONBKED HENOYMeRaTh, noueMmy Hobe-
aepcEnil woMuTer, KoTopuid B 1906 r. 8 Croxronsme nua
ABVX Kangmgaryp — dpannysa A. Myaccana B pyccROro
. H. Mesgeneena — organ npeanogredie paaiyvackoMy
XUMHEY. O9eRHIH0, HEMAJIYIO POAL B 3ToM pemernn Hobe-
JAeRCKOrD EOMWTETA CHRIPAN TOT AKT, 1T KAHIRIATYRY
A. MyaccaHa punpuuyan MpannyscHas aKANEMIA HAVE,
all. H. Meaaeneena — Axagemua Hayve Depmaann. Crrog-
HO NpHadarTsk, 9ro J1 H. Menpgerees, Gvivas nogéeTHEM
HAISHOM TOYTH BCEX SRRONeHcHNE AKATeMII MAVE, TAK H
#He Bnin nabpan wnemom Poeoniickol axanesms, xoTs ban-
JOTHPOBANCH B HOE He pad.

OueBnaH0, JAKDHOMEPHO W CAEAVIONIEE HENOIWTHOE No-
regenne Jlopapouckoro KopogercKoro ofmecTea, HOTOpOe
8 1882 r. npueymno J1. H, Mepgegeeny senane, Tapm
(P AMeCTBENNHE B AHATOD MeTLIR HobeeseKoro Jay pea-
Ta) « 30 OTKPLITHE DEpROANTECKIN COOTHOMeH MR ATOMBERIX
BOCORS, A MATED rogamn noasce, B 1BBT r., a10 3e obogect-
BO BPVHRIO0 TAKYID ¥00 MBIATE CBOBMY COOTEHECTROHHNKY
. Helonenaey <38 OTKPLITHe NeDHOIWNSCKOND SAKOHA
AHMEYOCKHY JA0MPHTORS
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Kak npnananne 3acayr pyccKoro XMMHKA Depes MEpo-
Boft HAYKOH CABIVET OTMETHTE CABIVIONIN (paKT.

B 1955 1, rpynns aMeprranckHx XHMHKEOD BO Caabe
¢ I'. Cufioprom nomyumuna nonmit, 101-i anemesT, RoTopo-
MY B 9eCTh Beandalimero pycekoro xumuna J1. H. Menne-
AEEBA EAMHOAYIINO OPHCBONIA HASRBAHNE « MEHIEIEBs .

Nepuognyecknit sakon ® [lepHoanyecknn cHoTeMa
J. H. Mengeneesa N03BONHIH:

1) YCTAHOBMTL BIAHMOCEAZL MEXAY ITOMEHTAMN 0 00 k-
EANHHATE X [0 CROACTRAM;

2) pACHONOMHTE ATEMEATH B eCTECTREHHON mocae ona-
TeNBHOCTH,

3) ofHapyEaTE NepROINTHOCTE, T.8. NOBTOPASMOCTL,
CBOROTE BAEMEHTOR M UX coepmEaennit n ofLacHnTs npm-
UMY 3TOTO;

4) MCTIPABRMTE M YTOMHNTE IHAYEHHA OTHOCHTENBHBIX
ATOMELX MAGO HEKOTOPRX SNEMEHTOR;

0) monpaBNTE B YTOYHHTE CTENEHN OXKMCNeMIH (BanenT-
HOCTE) HEKOTOPEIX BTEMEHTOH;

B) npeackasaTE CYMESCTROBAHME PIE HE OTKPHITHX aje-
MEHTOR, ONMHCATE HX CBONCTEA, YKAJATE IYVTH UX OTKDLITHA,

Tpuympon MHepuognueckoro azarkona w  [lepmognue-
CcHOMl CHOTEME HBRIOOhR OTHPRITHE TPEX NPEICKAIEHHLIX
. H. MengeneestiM afeMeHTOR — Fafaana, CKAHANA W DEp-
MAHNA. IT0 NOIBOTHIO OIHOMY B3 HABECTHMX (raocodon
nassaTh orkpmrae I H. Meageneermm [lepmognueckoro
SAKOHA HAYHHEIM DOIERCOM, TOAOGAKM TOARATY ACTPOHO-
sma Jepepee, npescrazasmeroe opiRTY emE HERIBecTHON
naameTs Henrye, [Movesy Tak sMoIMOHATEHG XaDAKTEDI-
AVETCH NpeatKasiiie PVeCKoro xuMuxa? 3o cRREIAEG ¢ o7
EPRITHEM Depporo ua apegekasanusx J1. M. Mesgeneennim
BAEMEHTS PAMIHMH, HOTOPpEA Ohin orepetr dipasmyaoms
. 3. Jexoxom ae ByaGoapamom. J1. H. Meuseneer, maa-
aepmmid  QpANIYICEUM HILKOM, UPOYWTANT COTATEI OO
OTHPLITHH FAANS, & AATEM HATMTHCAT THORMO TeREMITERRE -
BATENN0 DTOM DJEMONTA M VEAIAA HE TOILHO HA OmMBDEY
I1. 3. Jexoxa ae Byabogpaua (Tor onpegenna HesepHEO
OAOTHOOTE TAAMHA), HO W HAZRAN NPWIRHEY BTOH OMGRA
{oOpasen raanma GL1 HEADCTATONHO OMHIIEH ),

Bagrmi guanocod xumun B, M. Kegpos nnean: « Moo-
HO ODPeACTARNTE MePBOHAYANBHOE: HIVMICHHES, A BOIMOMN-
HO, JAME HEroAoRAHNE TI60T0 CTPOroro XHMMKA-ARAJTHTH-
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in, ecan 6u on noavaua mopobasnt coner. Kax?! On b [la-
piMe QeDMHT B PYKAX HOBOE, OTHPRETOS HM BRUIECTRO,
HEKOMY JO0TONEe He HIReCTHOS, BMANT H OCAINET 810, HaMe-
pPHET # ONpeAeIAeT ero cBofcTEA A AHANHTHHECKNX BOCAX,
CHOBOM, ARTASTCA eINHCTEEHHLIM B MHPe HCCASJ0BATE-
JeM, MMEBEIOIMINM Je00 ¢ BTHM BRIeCTEOM HAK ¢ POASbIBIM
renom. M Bapyr Kkro-To, Haxoaamuiics & Poccul, #Ha pace
CTOANHHE THCATH KEAOMeTpos o7 ero aafoparopus, He BH-
AFBIINIE B TAASA HA KPYIRHKN HOBOrO BEMeOTRA, COMME®RE-
&TCH B TOM, XOPOIIo O 0RO OMHILEHD, I, HE CMYIAACE, BLI-
CKASLIBAET CBON COBETHI, KAK 3T0 CAETATEY .

II. H. Mengeseen oxasanca nopas. I1. 3. Jlexkok ae Bya-
Oogapan BHAID ero coBeTy H coolmpa HAYSHOMY MHPY:
ofl avmam, 4TO HET HYKALI UACTAMBATL HE HCHIKNNMATENL-
HOll BAMCHOCTH TEOPETHYECKWX Barasgor r, Mengeaneesn
OTHOCHTEALHD IAOTHOCTH HOROTD STeMEHTH » .

M eeackni yaeasi &, Huascon, orkpesinmait s 1870 r.
crananii, npegckazanssin 1. M. Megaencensiv Kax aka-
fop, TPRCTIAT My B DOZAPOK HOBLIE MOTANN, i HeMel Kl
yudami K. A, Buakaep, orkpusmafl  gpescxasanmmi
JI. M, MeagereeBaM TepMAHAN (2RacIHIAYM), OICAT:
L] ...l'IE"FIHﬂﬂ_I['I.E[DI.’-'!‘h ANeMBEHTOE TEM CAMBEIN HJ'H"E B FTHITOTE-
aa, oHA oTAnA GAKTOM, W XUMHEYECKOR HCCHAEAOBAHNE Cle-
JAAN0 HOBBI, HEMCHICTHMO BAMCLI AP B MADCTRC IO3HA-
HWs .

B sagmouenwe npupegém chnora . M. Mesgeneess na
8ro CTATLEH « JAMETKHE N0 NoROAY OTEPRTHA FANINAS, B HO-
ropoefi on anér coperi I1. 3. Jlexoxy ne ByaGoapany: «3JTa
CTATLA NOKAILIBAST KAK MOM HAYIHVI) CMENOCTE, TAK W
Mo yeepeanoeTs B [lepuognueckom aaxone. Beé onpasga-
NOCK, STO MOES WM,

saxona W coazanne Ilepuonmveckoi encremul 2. [le-
PHOANYECKIH 3AK0H B CRETE YYeHHH O CTPOSHHK ATO-
ma. 3. Mepmogwyeckan cncrema 1 H, Menneseena =
CRETE VUM O CTPOSINN AToMaA. 4. FJAROROMEe FRoCTI
HIMEHEHWA CBOMCTE ATOMOE B OEPHOJAX W TPyD- |
nax (raasaux nogrpynoax). 5. Noaomenns pogopoma
g llepuogmaeckoi cucreme 1. M. Mengeaeena, 6. Sua-
gegme [Hepwoanngeckoro saxoma n IlepmonmucckoR I

1. Oreprrrie 1. H. Mengeneegsv  [leprogmueckoro ‘

cueresisl [, H. Mengenecena.
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1. Kapwe npegnocid ks nocryacin oreoeoilt orepatia [Te-
PUOIHYECKOrD JAKoHST

2. Kagt Gan orepar Hepuoguyocknil asxon?

3. Kar mamennancs popayanponkn [lepnogmseckoro saRoEa
06 Mepe PAGENTHS HayEnT?

4. B wim drmammecknft eMuen: o) OpRAONOND MOMEpa age-
MEeNTR; §) HOMEe TEpIoRa; B RoMepa Ty ?

5. Kan na ocHOES apefeinil o crpoenm nroMmn monHo obsac-
MUThH MEGHOMEPHOCTIL B WAMEHBNNE choflcTl RAeMerTon o
MERMOLAN W rpyToasm T

B. Kax coornocares cooss J1. B Meageneena: «Ilepuogiage-
CHOMY 3AR0HY Yy ue rpoanT pAIpyIrenses, i TOTsR pag-
ANTHE i HAACTPOAKES ORMAKTONs — © OORpeMMOTaM ococTo-
mines Iepuogrseckors meoan n Teprogpreceoll ocnerems?

7. Movemy sogopon aamusasr 5 [lepuognueckoll ciucress
ABOCUCTIC RO NOJIOReHne T

B. Hanuamima ®aknx XyMu9ecKHX  soeMeouTos 8 Talannoe
4. H. Menaestens comonne ¢ Pocomed m pyeerkmsm?

B, 3THMOAOTHYECHMME HCTOMHEKEAME BadBasni SoasnmEct-
Ba XHMItieckny aaeseiron » madamne 1. . Mewoeneena mo-
LIV CROACTHA NPOCTRN BENECTh, oOpRIORANILIN wae-
MNP, PO TR CCHITE MUoR, HATBAHRA Heleo kI TR,
EeOrPACE S ECH S HIERATIA , WMONA PeInEIE yuéuWt. [lpupe-
AnTe OpHMEPE HASEANKE ThCHE AA0METON, HOTOIEIYH Boa-
mxHoCT Herepueta,

. Lk MogrovoesTe  coolmenme O SENIHN 0 AeSTETLIioeTH
J1. H. Mengeaeess, HCOOIBIVH PARITAMHEE RCTOUHHER 8H-
ihopsni,

& HonHaa xuMHUYecKasd CBA3b

B MNepuognuecroft cuereme 0. F. Mengencena ocobin-
HOM CTOAT OAATOPOAHME Maas. 30 YRIKAARN LS XEMHAYe-
CHHE ANeMEHTH, TAK KAK Aa3e B opMe NpocToro nemeer-
B OHM CYUICCTRYIOT B BHAE OTARILHEIX ATOMOB, HE CHAZAH-
HWX ApYT ¢ gpyrom. Hexoropuie XMMBEN 20 CHX OOp
FATPYAHAKDTCA OTBETHTH HA BOOPOS, KAK PACCMATRHBATL
HX HACTHULL B NPOCTOM BEMECTRE: TO AN KAk chobogpbie
HTOMEL, TO JIH HKAK CGAHBATOMHLIE HEJIE‘R}F.‘IH, ﬁﬂﬂ..llﬂl’"ﬂ'q'ﬂ:ﬂ
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HET OAHOIHATHOTO MECHAR I O TOM, KHKOH THI KPRCTAILIH-
gecKOl PEMBETHN XapaKTepeH JUIA TPOCTEIX BEIIECTH, obpa-
aoBaHHEBX aTMn anementami. [lo duamueckum csoficT-
BAM HTO BENIECTRA € MOJEKYARPHLIMN KPHCTALTHYSCH M
pemdrkaMu. A no coctasy?.. Beak oMrm MERMOTeRYAMD-
HOM BIANMOICHCTRIS, YAePHHBANMINE TACTHIIE B KPHC-
Tannax, AeficTEYIOT MEMNAY ATOMAME.

Tovemy #e aroMbl GAATMOPOJHMX FA308 TAK CAMONOCTH:
rounk? Ha ocHoBSHMN ARAANIA DONMKERNA OMAropoIHLX
rasop B [lepuogmaeckoll cHocTeMe Bhl CAME MOMETE HATBATD
npuunKy #Toro. Bed geno B ToM, 4TO ATOME GUATOPOAHEX
rAZ0E HMeOT JaaepUIFHNBII SHEIUNLED  2AeKRMPON Kb
cacdi, HA KOTOPOM ¥ ATOMA MeTHd HAXOAATCA ABR JACKTPO"
HA, ¥ ATOMOB OCTANLMLIX MIEMEHTOE — 00 BOCEMb,

ATOME BCEX IPYVIHX XHMHUYECKHX ATeMEHTOB CTPEMAT-
eH NPHOGPEcT AMERHO TAKYI0 VOTOHYNBEYID BIERTROHHYH
KOMQUIYDAILHIO B JOCTHIAKT 5TOro audo B peaynnTaTe
npucosdunen il ANEKTPOROR OT APYTHX ATOMOB (KAK BRI,
OUERHIHO, BHACTE, TAKOH NPONecs B XPMIN HANLIBAIOT &S00
emanoarenues), 1nbo u peayaeTaTe omogyy CEONX BACKT-
POHOE ¢ BHEOIHETO YPORHA APYTHM ATOMAM ((IpOecs Ot
AeHuR), ATOMB, TUPHCOBIMMHBINNE YYMHE ITeETPOHLI,
OpeRPATAKTCR B OTPHIETEN BHLIC HOHLL, BIH GHUOHB.

ATOME, OTIARIOHE CHOM SNEKTPOHB, NPeBPRULAKTCA
B NOJOMHTENEHLE MONL, HIH Kamuonst. Mesay kaTHo-
HAMH ¥ SHNOHAMM BOAHHKAWT CHAL 3JEKTPOCTATHYECKO-
ro NPUTAMEHENA, KOTOPLIe W VISHABAIDT HX APYT 0ROJO0
APYTA, OCYIISCTHIAR TEM CAMLIM MONMYK YUMUNECKYO
CERIb.

SASKTPECTATHYECHKOTD OPMTHAOHEE MEFIY Ha-
THOHAMPA H ARNOHAME, B KOTODEE THERRALLA-

’ HonHal XWMHYECKAR CRALZLE — IT0 CBASL 34 CHET

HYTCH ATOMEl B DEIVALRTATE OTIAYWI I TPHCOSTHHE:
HHEH MK TPONON.

Tak Kok KaATHOHLE oDpPAIYIOT TPEMMYINESCTBEHHO ATOMbI
METAAION, & AHHOHL — HPeNMYHIIECTBEHHO ATOMBEl HEME
TALAOH, TO AGrHYHO CASMATE BREBOM, 4TO 3TOT THI CRAIH
KApAKTEDEH A coefuiennil, olpasopaHHEX THITHYHLIMH
METAAAAME (eJ0UHLME H METOYHOIEMETLHHEIMI) 1 TH-

"o



MHTHBME HEMeTaTTamM (ra-
AOTERAME, KACIopogoM).
— 3 — @ KanaccHueckuM  OpimMe-
POM  BEIIECTR ¢  MOMMO
CRAZRI0 ARTAKTCA FAIOreIK-

Akl W DOHCHOK MET0YHLIX
H IETOYHOGeEMEeIbHBY Me-

Tirnos (pue. 6).

@ 4 GF — e Cxemy oipasopaEmna woH-
HOM CBA3H MeRY ATOMAEMH
HATPHA ® XJI0ps MOXHO

Pue. 6. Cxema o pasonnmn OpeICTABRNTE TAK:
NoHEON CRATH MERAY RS- i .
eM 1 KHEAOPOADM Naj + ;Cli — Na*[:CI;:]

JlBa paaHoMMERHO IAPH-
IMEHHLIX MOHA, CEAGAHHEIN CHJAAMH SAEKTPOCTATHYECKOTD
NPETAMKENNA, BIANMOARHCTEYIOT ¢ APYTHMHE NPOTHBROTO-
JA0HHO JApAKeHHLMY worami. B peayawrare obpaaviorea
EPHECTALANYSC KHE COBTRREHNA, KOTORRE XapaKTepHIYIOT-
CA NMPANHALHLM PACOOIOAEHRAENM TEX YacTAN (R paccMAT-
PHBACMEBLX BRI OPHMEPAX — HOHOB), H3 KOTORPEIX OHW CO-
OTOAT, B CTROID GHPEAPAEHHLIX TOYKAX IPOCTRAHCTHE.
BemecTRa ¢ MOHHLEM THOOM CEASH HMEOT WORKEME
Kpucmanauseckue peucdmeu (puc. 7). Takne coegmne-
HUA TPEACTABTAT Cobod TBREDALE, NPOTHLIE, HeDETyHEs
BEUIECTBA ¢ BRICOKMMHE TEMOEPATYRAMHE NDuaRneuns. [Ipa
OOLMHBIX VOTOBHAX KPHCTALIL TAKHX BEIIECTR M@K TRHe-
CEOMD TOKA HE MPOBOJIAT, A PACTHOPEL M PACTII&NL G0 LIIN-
CTBA HOHHEX COBAHHEHRIT — MPeKpPaCHEIE ATEKTPOSINTH.

Pue. 7. Xoopua soTpss — BomiecTio ¢ womBoil s prerasanseckof
pee LB Rcesit

&
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Beujeetiaa, HMOOMIHES HWOHHEIE KEPHCTANLIHYSCRNE [
mMeTKN, Xpyvoxkn. Ecan nonwTathen AeopMHPOBATE Ta-
KVI KEPHCTANIHNYSCEYIO0 PRITETEY, OOHH 18 caodn ed Oyner
ABHTATEEA OTHOCHTEALHG APYIOT0 40 TEX oD, H0Ka OgHHA-
HOBO SAPHEEHHLIG HOHLD B OKAMYTCER APpYT OPpOTHE JPYIra.
OTH HOHL CPA3Y HAYMHYVT OTTANKNBATLCA, W PEINETHA pad-
pyumaTes. Orcioga 8 XPpYIEOOTS HOHBMX COSIRAeHTH.

Honnpe copIHHEAHA — 3T0 HE TOABKO OHHADHEE® CO-
COAEeHNA IMENDTHME W METOMHOIEMENLHLY METHITI0E
(puc. 8, a). 3ro TakMEe coaAMAEHNA, 0DpAGOBAHHES TPEMA
| Goaee aTeMerTAME [pHc. B, §—2). Bl bea TpY Qs cMOMEETE
NepeuucanTs X, o Boe COOH KHCAOPOACONEDHANINX
KHCAOT, # TAKKE FEIpORECHAL HIEA0YHLIY H OEI0NHOGEe-
METhEHLIX METAII0E,

H » saxawgeHne OTPpABELENM HAACCHEPNKAIHID HOHOB 00
PHARRIM TSN

1) no coemady pazanuanT npocmwse (Na™, Cl, Ca*)
u caoacnse (OH-, 307, NH] ) nonn;

2yno anaxy sapRdd pasIHYILOT ROAGHLMELBHBLE
wonbst, AN kamuons: (M", NH, H"), ®» ompuyamean-
Hbte wons, i anwonst (OH, aEHOHE KAECAOTHLRIE O0-
THATKOR).

Beé B oRpYIKAIOIEM MHpEe oTHOCHTENBHO, To 3Ke camoe
MOMHO cHA3ATE 1 of noanoft xuMudeckoil canan, Coequne-
MM ¢ HOMHLIM THOOM XHMHUYeCKOl CBASH BechMa orpaHi-
GEHHOE KOTNYECTED, HO QAHE B HHX YECcT0 HOHHOR CRAIN
me HabmwonaercA. Tak, HATpUMep, He CYIMeCTBYIOT «49HC-
Thi#s HOHB HATPHA B XJ10pa ¢ aapAaamy +1 »u -1 cooreer-
creenno. Hernunwil sapan smux woRoR cocranaer +0,8
u —0,B. ChregosaTelbLlo, LJAEe B CORANHEARAX, HOTOPLIE
PACCMATPHBAKTCA KAK HOHHLIE, B HEKOTOPROT CTENSHE TP
ABAASTEA KOBAAGHTHLIA XAPAKTED COATH,

i)
Puc. 8. Bomecran 0 woniusn KpooTLLITSeC M PeTETIMn:
@ — KaMeHMAR cone (Xropug matpaal; § — manuonr (Kaplonat
HARLIAA) & — MEIHL EYROpOE; & — FHAPOECIL] HETPIA

&7
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H naxomen, orHOCHTEIRHOA HCTHRON ARIACTCR YTHEDN-
AEHHE O TOM, 4TO MOHHAA CEASE — OTO PEIYIALTAT BIAMMO-
ARETBHA THIMNHEX METALIOB ¢ THIHYHRMHE HEMOTALIA-
. Hanpumep, conn ammonns, ofpasoBaHHLIe 3a cuér
HOHHOR CBAAN MEMRNY KATHOHAMH OMMOHHA W OHHOHAME
KuCAOTHOrO oeTaTRa (Ranpamep, NH,Cl, NH NO,), nmewn-
uiHe HOHHYI0 CRAGL, COCTOAT BCRINTATEIBAC W3 HeMOTLT-
A0E. AHAJOTHYHO COCTOAT W3 HOHOB COJH OPraENYecKHx
ocHOBAMKI — amuBos, BanpuMep [CH,NH4]"Cl, xora B
HX COCTABES HET METANIOR,

1. Baaropoansie rass, ocofemHOCTE CTPOEENH HX ATO-
mon, 2. [Iponeccis BoccTanoBTeERHA W OERCISHWA,
4. Karnons: m annonsl. 4. Honnan XuMmuaeckan cRizh,
5. Cxesipl ofipajonammy BOUNIeCTRE ¢ WOHBON XHMuse-
cRol epninio, 6. Flommee RpeTanrecsne i,
T. Ipuseps BoUECTE © HOHHLIMK KPHCTALTIeCK -
MH PEIIETRAME #H WX cRodcTRa. 8, Rascemdmisanmnn
HOHOB: 00 COCTARY (MPOCTEIE W CAOMHRIE), MO TMAKY
dapaga (RaTHomsl W aNRoRk),

B G@diddaEdasssenEasdsea@asEasseeEaEBRERRBEEEEEERREES

. 1 Mowemy Gaaropoamsie Phon FRESLIIE OTHOCHAR B 0Y.5enk
rpynne [leprogiaeckoit cucress? [Touesy cefiunc nx oreo-
eAT B VIII rpyone? Kekie sMerannd Hasuaase? Snropogye -
stae T Tlowemy?

0 2. MoaroroneTe coolimemre wn Tosy « Heeprise was Gonro-
pognseT s, momaasayn poasoxnectie Hirre paera.

A Ky immairaed ity CRAmh inonnaor wonnoi] Kakon se-
zaHnaM ee ofpasonamna? Mostno a0 ronopaTs o «aneroits
woHupoll caran? Mlowesy?

. 4. Yro raroe gareork’ Ha akme TPyOTLE GenaT EETHerk T

. d Hro ranoe asmonka? Ha Kaxwe rpynns DeTaT oo ?

G. [Momesmy NRIEATO TEINTE BOHL ITA FIAPITHDOBAHHLIE 1T HE-
ruapaTaposaniaie? CHalLmaerca a6 pnandgmne  Ceapariaod
olfoaouxi wa caoicrnax wonon? KAy OIE CRIpatE pye-
cERe xumukn Kabaykeos @ Kucrakosckudl B pa3enTHM Opeg-

cTaBACITE of JAcHTPOARTHSECKoN IRCCONLIRN, © KoTopmd-
M B AHAKOMAANCL B Kypee oonaneol mxos?

&#r



7. Yo vaxoe Kpacraaiadgeckad pemdTesT Yo Takoe noamnnsg
ppRoTALTHYEcKad pemarEal [lpueegnre opiiseps BempecTn
€ HOHHDE KPNOTILIIMec)oi Mo,

. B. Kaxnun dhramrsec My CRoicToamMm Xn puiTepuayiones ae-
[BCTHL B WOHHEMT EPRCTAITIINSECEN M erErsant s

8. Cpenn  semects, gopayan woropux: KCL AICLH, Ba,
h!ﬂ_ﬂq Ffﬂm*h. Hﬂm-|| {:E'HLGM“' r'.-iHEDNH. E.I.GH| NHE“
QUEPEIETITE OOENITENNA § TONILEME ERPNCTALITHIeCKHMA pa-
TR AN,

10, [MogrovoesTe coofmesipe O POAN MOMILDS CoemMroosmi
B HEEHBON OPRPOASS B B MG 9eaomeEs, BonmTkEys paa-
SRR PO I P B0 A LR

§ 4 KoBanenTHAA XUMHAYECKAR
CBA3b

BemerTs ¢ wonAaol xuMugeckofi cerann Hemuoro. Nopas-
Ao GoaAne BEIIECTE ¢ KOBAJSHTHON xuMmuuecsoil cRAZLK,
wro aerko obsacauso, Begs Muap opragmieciiy BeliiecTn,
KOTOPEIX HACHNTHBaeTCH Gonee 25 MaH, DoCTROeH MpenMy-
HIGETBEHHO 34 CYET KoBatedTHON cBaan,. Onmako B B Mupe
HEOPraHMuecKuy ( MEHSDANRERX | BEITSCTE HTA X HMITEC I
CHASL BOTPEHASTER S0BOALHO 4acTo, B Kouie KOoHMoN Ak
HOHEYI0 CBASE MOMKHO CYNTATE EPARHEM COy4YaeM KOBa-
JenTooll monapioft xmmimeckoll cegan. ChaenopaTesanno,
HOBATEHTHAA CBAIE — 570 OpeobIafaionlad, TIaBeRcTRVI"
IAA XMMHYSCKaR CEAGE B MEPE XHMHMECKIX BeIIeCTR,

A rag obfpasyerca ata xuMEYeckan ceaas? B cayuae
HogEol XHMEYeCcKol cREaN ATOMEI OQHOM 3eMEHTA OT 10~
T CHBOH MIEKTPOREL, ATOMLI APYTHX — NPHAEMAKT WX,
Opi aToM GHpAIVIOTEH MOM0MHTENLNLIS W OTPHILATEN LHEIE
HOHE, KOTOPEI® 33 CYET ASKTPOCTATHYECHHEX CHA obpa-
AVIOT HOHHOS XHMWIECKOe COeIHHEHNE.

A KAK HENTPANLHEIE ATOML ¥V ICDAHBAIOTCA B OQHOM Be-
mectee? Kakos mexannaM ofpasoBaHIA KOBATEHTHON XM-
smideckoll cunan? PaccMorpius ero 48 OpisMe e MOaeKyas
popoponn H,.

ATOME BOJOPOAA CTPEMATCR DEITE MOXOMHME HA ATOMB]
OAArOPOLHOND FASA MOAHA, BHEIMHNE atesTPOHHLIR cool
KOTOpOro cCopepinT ana aaexrpona. Ecan aroM sogopoas
BOTPETHTCHA © ATOMOM MOTANLIA (HAODHMED, IIEA0YHaro

i
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AW MIET0YHOEMETLHOTO), TO ATOM METALIA NEPETACT ATO-
MY BOMODOIA SARKTPOHE! ¢ BHEITHETO JAEKTPOHBOND ¢H0MH,
H... BOJHWEHET HOHHAN XUMWYECHAA CRASL, obpasyiorTes
FHAPHALL, HADDPHMED:

%

Na®+ H?—+Na*H .

(Kakoa xapaxmep gkpucmaiauveckoll pewémeu Y
amux coedunenui? Kaxumu pusuveckusu ceolicmaam
oHu odxadanm?)

Hpyroe geno, ecan BCTPETAIOTCA ABA OTMHAKOBLX ATOMA
aojopofga. B atom caywae npolieMy sapepuieinns BHeI-
HErO aNeRTPOHHOrO CAOR 3TH aToMBM GYAYT PENIATE HA DA-
PHTETHRX HAYANAX — NPOCTO-HANPOCTO O0BEIHHRT CROH
PUEKTPOHB], CARARIOT UX oDIHMH, T. B. CO3OAIyT ofmyio
anexTpornyw napy. Ilpn srom anerTporAme ofizaka wan
OpoNTANH (OYeBHANO, BRI He JA0LLIN, WTO ¥ BOJNOPOIA STO
lg-opbuTaan) NepexpoioTeR, N B TPOCTPAHCTRE MEeHLY Sl
PAME ZBYX OTOMOB BOZODOAA BOIHHKHET HEKOTOPAR JOTOT-
HHUTEABHAR JAEKTPOHHAS MAOTHOCTE — OTPHIATEILHBIR
SAPAA, CTATHBANDIHN DONOMHTeILHLE HADA BIAHMOLEH-
CTHYIOIINX ATOMOR:

H'++*H-—+ HIH nim H—H.

Chmsenns gaep Gyaer NpONCKOANTE X0 TEX mop, MokKAa
CHJILI MEAUBAASPHOTD OTTAIKHBAHNA He BVaVT ypasHoBee-
Hbl CHAAMH DPHTHMeHNE K ofinefl anex TPOHBEGH IIOTHOCTH.

Tax ofipasyercsa KOBAJEHTHARN CBA3L BO BCEX ABYX-
ATOMHBIX MOJEKYAAX HPOCTHX BEEEecTs (OANHAPHAR B MO-
Aegynax raxoreson Fy, Cly rpofinas 8 Mmoaexyaax aaora
N, ap.)

‘El‘ + ,1'.:3:]: — :(:11;1‘21' wan Cl—Cl,
’N S IZ-I -— ':lﬁﬂ'i'f man N=N,

Adagus onpegeneHAs DOHATHHE s KOBATEHTHAHE XWMR-
HECKAN CBldLs .

KopaaenTHan XHMWISCKAN CRAIL — 5T0 CBAGE,
BOSHHKAKIAA MENIY ATOMAMM 34 c9éT obpaso-
BN 0BIIRY STEKTPORERIX AR,

N



AHATOrAVHEIE MexaswaMm ofpasoBaunsa KOBANERTHOH
EMMHNMECKON CEAZH HAbDNOIaeTed B MedIy ATOMAME pas-
HEIX JNeMEHTOR, HATTPHMED:

He ++Cli— | HEC): s H—C1,

H H
4H- +-C-— | HICIH | wm H—C—H.,
. st ]

HetpyaHo 3aMeTiTh, ITO TAK e, KAK 0 B cayuae obpa-
AODHEAHNA HUBH.JIEETHDH CRII HE}E_.[[!.I' BTOMAMN OUITHODG 300
MEHTH, XHMHNMECKAA CEAZb ME:‘E.H,}" HTOMAMMM p-E.:I-H.hIK e il Ly
MOHTOE OCVIIECTRAHRSTCR an cuérT obpasaoBanma obimmx
anekTpoHELIX nap. Ho aceé ge Tak npocto,. [IapameTa sox-
AV ATOMAMMH B O5TOM cavuas ge Oyoer, TAK KOK HAYHHAST
NPoABNATECH ocofad XADAKTEPHOTHED XHMHYSCKEX S0e-
MEHTOR, HASKBACMANL 2ACKTPOOTPHILATENLHOCTEIO (20).

JACKTPOOTPHIATEARHOCTLI HAOLIBAKT CHOCOH-
HOOTEH ATOMON XUMHYECHHX SAeMeHTOR CMEIATE
K cefe ofime ane 8 TpoONH LIS TADLL.

Baxueiinie HeMeTANAK 00 VoHAeHHKD X 00 MOMHO
PACHOJIOMHTE B CACTYHIITHI PRI

H—+C—+8 —+Br—+Cl —s N —+ () — F,
-u'

AER TS T LT RIOTL (U 3. R

Tak KAk pasAse oneMents ofragaor pasmolt 30, To of-
IAH IEKTPOHHAR NAPA ORAZIRBASTCA CMEIEHHOR B CcTOpO-
HY BoAee JAeKTPOOTPHIATEALHON BIeMerTa. B peavasrare
HE ATOME TAKOrD STeMeHTH 00pasveTos Wi TH U HBI OTpHiLaS-
TensHL sapaa (ero ofoapavamnTt ). COOTRETCTEEHHO HAE
ATOME MEHEeE JIEKTPOOTPHIATENRHOID MIEMEHTA BOIHHEHAT
TAKOH Hee 4aCTHYHLIR, HO YHe MO0 HTETRHET sapad (ero
obozHaAMAT A+). ClemopaTennio, N0 JHNNN KoDATewTHot
CHAEIM BOSJHHKHET ARS MOTKCH — OTPHIATEILHBE B nogo-
murensdbifi. [ToaroMy TAKYIO ROBATEHTHYI CRAZL HATLIRL-
0T noaaprod. KopaneuTHyo cBASLE MERXIV ATOMAME o1~
WO XHMHYECKOMND 3NeMeHTA HAILIBRDT anﬂ-n_puﬂﬂ, TAK
KAK B 3TOM CAYYA® JAPASOB-TIONKCOR 110 JTHHEI CRAAN HE
BOIHWKAST,

1 =
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B pacemMoTpeNHLIX NPHMePAX LIH MOJEKYD KAOPOROI0-
poga u Merana ceasy H—Cl & C—H aansiores woBamenT-

HBIMW MOTATHERMH.
Y

H
B+ = & . &
H—(Cl H—*g‘“"i—ﬂ
- : IE.IF- i

Tax xaK KOBRASHTHAS XUMHYSCKAN CEBATL B awnefnof
MOJEKY e XA0POROA0OPOLA NoaApHa, noafproll Gyager n ca-
MA Monenyna. B nedll aMe0TeR Ba IPOTHBOTIOTOM O Japa-
HEHHLIX MOIK00A, TOATOMY TAKHE MOJEEYIE HAILIEAIOT
dunosamiu. A BOT MONEKYTA METAHA, HECMOTPH HA II0-
nApHoeTs Kaxgpodl wa ceaselt C—H, B nesoMm RemogapHA.
ITO CRAGANGO © TEM, HTO MOTEKYVIA METAHA WMEET TETPAS-
PHYSCKOS CTPOEHME ¥ MOJHPHOCTE BCEX CAAZEN BIANMHO
HOMITOHCHPYETOM .

Orcwoas cneaver paMHB BHBOA: ROVAPHOCTIE MOJCKY-
Abt FAHUCHM OM ROARPHOCTMIN CAAICR W Om feoMempuye:
R0 -EJ']'IFGEHI.LE_

Tax, MOTEKYNM BOAL, WMEHOIIHE YIAOBOE CTPOCHNE,
npeAcTaRIAT coboll gRnoan,

..nﬂa
H H wm +

Moaekyae e yraexHooon rasa, BMeonine anEeinoe
CTPOEHAE, HECMOTEH HA BLICOKVIO OOARPHOCTE ABoiiHol
cagan C=H0), Aenonapis.

OE=C=2D

B paccMOTpeNHLIX BLIE IPHAMepax o0DAIOBANNA KOBRA~
JEHTHOR CBAIN KM ILE W ATOMOB DPEAOCTARNIT B obDIIYIo
SNEKTPOHHYI0 HADY N0 0gHOMY aaexTpory. Takoil Mexa-
HH3M ofpaIoBANHSA KOBATeHTHOR CEANY HRORIBAKT o0 3 EH-
Hbea. Oauako cyviecTayer U apyrofl MeXanmmaM: oQuH Ha
aroMon obnagaer cnobogmol oNeRTpoONNOH Tapol (68 HAIK -
BAIT ASNOIeAFHHON ) ¥ Depenaér &8 B obIee NoNbIoRa e
£ APYIUM ATOMOM, % HOTOPOre wseercHd cpoboauas (myc-
ThH, BAKANTHAR) 0pDurads. [Tepanil ATOM HASHEBATOT J6-
waposm, i Bropolt — asyenmoposm, Taxol mexanwaw of-
PAIOBAHNA KOBANCHTHOH CBAIH HAIMBAKT JOHOPHO-GK-
EmMOpi L,

LT



JIOHOpHO-AKOEHTODHEN MeXAaHWIM BOIHHKHOBEHHA KO-
BAJBHTHOR CHASH DACCMOTPHM HA OpasMepe obpasoBarmA
HATHOHA BMMOHHA:

H 5
H:N: + CHY —» |H:N:H
H H
AMMEAK EaOTHOH FATIHOH

BOADPOIE ANMOHH

H.N: + OH* — NHj.
ADHOP  AHISITTOR

KaaccnpmuupoBaTs KOBAAEHTHYIO CBAIL MOMHO!

1) mo mexannaMy ofpasopanna -— obMeHHLIN W goHOop-
HO-BEIENTOPHEIH;

2) Mo NOAAPHOCTH CEASA — KOBANEHTHLIe HENOASpHLIe
1 KOBAAEHTHLIE NOJAPHES CEAGH;

d) mo KpaATHOCTH — OoAMEBApHBE, ApoliHLIe W TpofiELe
ROBANSHTHLIE CHRAIM,

Tax kak peayabTaToM OpASOBANHA KOBANEHTHLIX CRH-
38l ABNACTCA BOSHNHHOBEHHE MOJEKYJ, A TAKAN CHAIL
npeciIafaeT B XUMHYECKOM MHPE, TO OIPOMHOS HOXHYecT-
BO BEMIECTE HMeIOT MOIeRYIAPHOES CTROEHAE, JTO MOYTH Bee
OPraHH9eckie cOSqHHeEHNA, B0 Padhl, NOAARIAKIIee Bonh-
MWHCTRO MAEAKocTedl 1 MEOrAe TREPAME BelecTea. OQHAKD
H Maghbl, H MHEAKOCTH OPpH COPERETERALMX YOAORHAX (BaIco-
KOM GABIEHWH, HHIKOH TeMOnepatype) MOMKHOD NEpEBecTH
B TREPAOS KPRACTALIHYeCKO COCTORHME.

iR BEmecTD € KOBAJAEHTHON CBAGLI XAPAKTEPHH IBA
THIA EPACTALIHYCCKHX pPEmIeToR — MOLICKYARDHbLE
WO M B

B yanax MosexyAspHmX KpUCMGIIUNECKUYT PEWémor
PACTIONATAKITCA MONEKYIRI, OOpPAIORANHLE aa cudT HOpod-
HhIX KOBANEHTHLIX cBAsel. Memay monekyaamu geftorayv-
0T chafibkle Tl MeKMOTeKYIAPHOIO UHPHTHAREHHA (MX
HAdWBAKDT BAH-AeP-BASGTBCORKMMHE), a4 OOTOMY HOIISeCcTBA
€ MOAEKYAAPDHLIMH KPACTALIHYECKHMHE DOMIETKAMI He-
NpoTHLE, JErEoNaankne, netyase. MogekymspHbie Kpi-
CTAAAMYECHEE PEINETKH HMEeKT radkl W MAIKOCTH B
TBEPAOM COCTOAHNH, KPHCTALARYecKH# woj, cepa, Geanil
pocdop, yraexucawit ras (puc. 9), SonkERCTED OPTAIM-
HECKHX CORIHHEHN,



Pue, 8, ¥raegucasill ras — 570 BREIECTED © MONEKYARRHON Epme-

raoLecEoll pernérroll

Jda CYBT KOBAJIEHTHRIX CRA3EH MOryT OhHTh 0OpaA30BAHE
BEIECTER HE TOAEKO MOJEEYIAPHOTD, HO W ATOMHODO CTHO-
EHHH, T.0, BEOECTEA ¢ AMOMHOE Kpucmasiuseckol pe
EMKDE, B YyaTaX KOTOPOH pPacTOAATaNTCR OTIEThHRIG

Amann 1
Hoopryia
Tomaa

= @ o D

IKmagay

Oprantiong L]
AnnTHT o
T |
Krsnout 3
["ame 2
T 1

Pue. L1. Hlxans
TeépaooT Mooca

24

W

A

aromil,. [lpusmeposm BemecTs © Ta-
KHM THOIOM EDHCTAANHYSCKHX pe-
IETOK MOYT CAOVEHITE AJSIOTRON-
HEe MOAWGHEALNHE YIAepogs, W R
OepRYI0 oYepeah axsmaa (pue. 10).
Heoduuafiaan TBEDAOCTE RIMAIA
10 IUKATe TREDLOCTH BEHOLECTE (OHA
HANK BAGTCA IIKATON TRépaocTH Mo-
l_'l-ljﬂ'l- OIIENENA CAMEBM HRCOKWAM SHA™
gegmesm — 10 (puc. 11). Bnarogaps
BEICOROH TBEDIOCTH ANMAS HCTIOTLAY -
KT LA HIrOTORIEHEA ILImfoBaNe-
HLIX WHCTRPYMEHTOB, Oypos, caépi,
ETI’!‘HJ‘FDFEH-IJH. XOTH B COGHNMHIHN Eﬂ‘."ll:'
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Pue. 12, Anmnon YEPAMAKFT KOPOHLT & — BOAkimng H I PETOPCK AR
Eoponn Pocciiciod nmoepas; 0 — kopoin Bpamaacsodl s LT TH ]

LWHHCTEA JHOASH — 2T0 KAMEHB WBEIHPOE, HCOOALAY IOIIHX
OTIILT M B LS 0000 ] OpuaauanTH (pue. 12).

JApyraa AnjgoTpOnHAR MOTHHHEATIAA Yraepogs — rpa-
PRT — HECKOALKO OPFTHROPETHT VTRE PRI O TOM, 4TO
BEINECTRA ¢ ATOMHOR kpucTannuweckoil pemdrikoll ofna-
A8ET BRICOKOR TRépRocTho. Upadgmr sarkadll, Tag xak
HMEeeT CAOHCTYVIO erpyETypy (pne. 13). B kpHeTasaiitie-
CHON PEIMETEE rpadiiTa ATOMK YTOEpOIA, JEMKANIME B O
HON TAOCKOCTH, DPOYHO OBASAHM B NPABMALHLIE Llec-
THYTONLHHEN, Chaan Memiy cAoaMH HEOpouYHLl, B D0
TOMY 4*pm|:1t-r saror. Ho, kax » AAMAS, OH TYIOIAABOR.
Ha rpathira sarorasansaor saeKTpOaL, TREPILIE CMAd-
KH, CTERMAN A8 KADAHAAMER, JETAIN B ANeDHLIX Deak-
TOPAX.

Pue. 13, Tpadure BEIBECTRD & ATOMEGH K prcTaatmeckol pemer-
Rl

35
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Puc, 14d. PaaposaaBocTH CHECHES AJTHMMERE @ — MIENEI0K;
4 — pyliue: 8 — Kopyea: § — canup

Pue. 156, Kpapn — somecTso ¢ aToME0R HPRCTRAANYSCKON e riooi

ATOMHBIE HPHCTANLTAYECHHE F]E"IJ.H.E"J']-CH HMBEIOT B TOMLIO
OPOCTHIE, HO B COGKHLE BEINSCTEA, HANDHMED BCE PA3HO-
HEAHOOTH OKeHaa anoMuHud (pre. 14): aamaan, KOpyn,
pyGun, candmp. Hanbonee pacopocTPAEEHHOS B HEMHBOI
HPHPOLE COSAHNHCHHE ¢ ATOMHOE KPUCTALIHYeCcHoil pemér-
Koft — aro okcna EpemEna (IV). [loste 9ueTeM 0KCHI0M
rpeMaud (1Y) apnaeTcs Mudepiua kpapm (pac. 15).

1. KonasenTHAR XuMudecikan cnuis. 2. Cxesmml obpa-
ANBEANKHA KOBAJCHTHOR XHMWYeCckoH CcBa3M, 5 Jaex-
TpooTpHIaTeaALnoCTE. 4. Moanpras »  HemoaspEan
EoBaAeaTHRE cagan. 3. [Lunoark. 6, Iloxapaocts mosae-
ya. 7, GMopnea o GOeHG[NO-AEUENTOPHERI MEexi-
HHaME  O0pAIOBAHNA  KOBAJACHTIOON  XHMAMECKO
cenan. 8, Moaexyanpanie u ATOMHNLIG ERPHCTRLIN-
weckne pemiTen. 9. [Ipumepsi BemecTs ¢ MOdeKy-
AAPHBIMH B ATOMHBMH KPHCTAIINTSCIKNME  PemsT-
EAME M HX CBORCTBA. |
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? g EEEEsadEEEsEaEEEEEREEEEFEEEEREEREddaaEREEdEn
1. Ky KiMadecityio caiat HATRBART wonanenryoil? Ka-

EHE OPAIHARE SeSLT n O0HOBE KIACCHImEATTHT RORLIenT-
ol xuMmuecEoi casan T

2. Yo mkoe MAEKTROOTRMIATEILHOCT ] ROBATEHTHAR OOIAP-
A 1 KOBAACHTHAS Heno AN canan?

4. Momer an cEROL B MOAREYI0 BOOecTBA GRIThE TOJA[NONR,
A MOMEEYIA — RenoaapEof? Ot wero sammoiT moipiocT
moteRyam? Tpuesegrre opaMeopht W opranadecskod o meop-
FEHUYECEG XM,

4, Kawoset sexasmavel ofpazopsmna sopaientoaod ceaan?
Yro rakoe godop; aKmentop? TIpinemmse e s,

&, Mpuneanre npiMeps OPrafEMBCERE B HOOPDIIAYGEIENEN
penpecrn o opnrapinoll, aeodfinodt @ TpoitBodl X HMIEEGEEMI
EEMAN M.

B. Mowemy KonASoTHAN Rk TPeolIaaaeT B MIpe XM
CHHX BempoTn?

7. Yro TAROE MOATEYARpHAN KPUCTALINNECHAR peméTEaY
Yew ppa oTangaered o wonnoi? [Ipisegnme npiiMephl ge-
OEeTE & MOUeKYARDUoE kpieraLnmeciol pemerko.

8. Yo TAKOE ATOMEAR KpRCTALLAINAeoRan peirealT Yes oma
OTANYAETCA OT HOWNHON 0 MOAeKyanpiod ©pueTaaneckod
peméror? Tlpueeqire DpUMepl BEHUCTH ¢ MOSEEVIAPHON
KO TALANYECKOR [Eeria.

P, Moarorossre coolmenne na remy « Horopng comn meamicax
gamuel Aasuaaporo gougn Pocemas, [lps oojromonme we-

HOALEYHTE MATEPHANE N0 WCTOPUI B MBEPONOERE XV A0SCTREH
BOfl KVARTYpe, & TREME BoamommooTie Hurepnera.

10, Oreyas nomns norosopkal « Tawersa ™, manka Mono-
MAXA T

11. Cpaniire eMaeparopekse Kopoik Bpurancyodi nMoepan
i Poconfickoll RMOOpHN 00 HCTORENE CORTRNNN, BETODCTEY,
COOTARY FrHY roCyoapeTicnims enspoaos. Henoasayive sa-
TEPHIITN MTHFSTOMSARN 51 CIpana Ko,

12. Kaxwe AaHAKW FOCYIADRCTECMAGNG (FTIHWl i ApeRol, oo-
peTerkoll B coBpesMeaaoll Poccin maroTonasiil © HpiMesnn-:
oM GpaaInAEToN T

13. B uim iaMepaetcs Matea gparoimeninix gamsen? [Mouesy

BTY MEpY TAK MATsEaT? [Lin OTeeTa BoCH0ALIVITECE J0H0-
HUTAALTON S TepuTy podi.

e 9 © 20 90 00 O
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§ MertannudecKkasd
5] XUMHUYeCcKAaAda CBA3L

ATOME METANIDE XAPAKTEDASIVIOTCA TpeMa ocobemmoe-
raMu, OBi, Kak opagwro, uMenT 1—3 snexTpona HA BRE-
HEM 3NeKETPOHAOM caoe. OfHAKO ¥V ATOMOB 0J0BA H CBHHEILA
BANCHTHLIX AMEKTPOHOE YeTHIPE, V CYPEME W BHCMYTA —
NATH, A Y nofoHuA — weeTk. [loweMmy e 3TH aneMeRTH
ApARwoTes MeranraMu? OueBnIH0, HRAMHHAST CHAIL BATLCH
BTOPAR GCOBEHHOCTE B CTPOEHWH ATOMOB METAMIOB — WX
cpaABEHTANLEO Gonkmol pagpye. M AakomEen, aToMel Me-
TANN0E HMenT Goakmoe aucao ceofogmmx  opSmraned.
Tax, y ATOMA HATPHSA, HANPHMER, OIWH BASEHTHLI HICKT-
POH PACOONAIASTEH HA TPEThHEM HHEDPETHHMECKOM YPORHE,
KOTORRIIT AMeeT JenaTh opbranedt (ogay &, TPH P 1 OATE
d-opbrTaaei).

Ipn clamsennn ATOMOR METALTOR UX cBoBognLe opln-
TATH NEPEKPLIBANTCA, # BAASHTHMNE MIEKTPORL NOAYYAI0T
BOAMOMHOCTE HEPEMBIIATHCR ¢ OPONTAIH ONHOTD ATOMA HA
cpobognkie i Banakie no ageprnm opbnTAIR COCEIRHY ATO-
MoB. ATOM, 0T KOTOPODO « VIDETs 3IeKTPOH, NPeRpPallaeTes
NpH 8TOM B MTOA0MHTEALEO SApAMenHtIl wor, B peayabTa-
TE 3TONG B MOTALNS NOABAAIOTCA BASKTPORE, KOTOPLIE He-
NPEPLIBRO NEPEMEMIAIOTCR MEMAY HOHAMMN,

OGpasonaie MeTANTHYECKON CRASH YOAORHD MOMNCHO
HIOOPATHTE CXeMO:

MY — né 57— M"".
To e camoe HAGTIOAASTCA B B METIULTHYSCKHX CIAARAX.
MerannuueckKas CBA3L HEPAIPLBHO CBAIAHA ¢ 0COBRM
KPHCTALIHYECKAM CTPOEHREM METAJLION H CILNABOE — Me-
manauseckol rKpucmaniuveckol pewémuod, n va-

JAX KOTOPOR PACINOADERERR MO ATENRAG JAPpAKeHEKIe
HOH S .

e

Metanamgeckoll CBAILI HASLIBAKT CRASL B KDH-
* CTAANAX METALIOE W CILIAROE, KOTOPpAA obyvemnon-

AeAa Haangdues ofofimecTRIHHEX BATPHTHRIX
aneETpoRos, odanagaeomunx Gonsmrof ceobogol gein-
HMEHRA B EpHcTAIanYeckofl peimérike, ofpazye-
MOl DONOMATEALHBEMH HOHAMM METALION,




MeTaannvecrKand KEPHCTANIHYECKAR DEMIETEA B MeTama-
ANYeCKAR XHMHYECKAH CBASL ONPEJEIANT Bee Hanbonee
XKApAKTEDHLIE (HaNYECK e CROMCTRA METAIION, KOBKOCTD,
MAACTHYHOCT, AAEKTPONPOBOIHOCT, TEIONPOBOAHOCTh,
MeTALARYec Kl Gaeck, cnocolReCTE K 00pAIORAH K CILTa-
BOB,

ITagemusHocms — BAXHERIISe CBONCTEG METAII0E —
BEIpAHCAGTER B HX cnocofHOoCTH AeOpMHPOBATRCA [0
AefCTEMEM MEXAHWYECKOH HArpYVIKH. IT0 BaXHeHnee
CBONCTBO METANNOR JEKHT B OCHOBE WX obpaboTEl
AapnenHeM (KOBKH, NPOKATEH B Ap.), BETATHBAHMA Ha
METANA0R TPOBROTORH MO AefcTRAEM CHIIH.

[MaacTHwAOCTE METANRA OGLACHASTCOS TEM, WTO 0K
BHEITHNM BOAAEHOTEHEM ONHM CA0M MOHOBR B KPHCTALIAX
NETKO CMEIMIAKTCR, KAK ObI CHOMLAAT APYT OTHOCHTEILHO
Apyra Hea pagpeBa CRAIH MEHULY HHMM.

Hexoropoe npegcTaBienme off BTOM BAM MOMKET JATH
MpOCTERIHE ONET-Mogenb. Ecan Memay IRYMA mI0oCKH-
MH CTEKJIAHHBMHE [LTACTHHEAMA NOMECTHTE HECKOILHO
KANETh BONK, TO JEPKANLIA GYAYT JeTKO CRONL3IATE ADYT
no ApPYTY, @ BOT PANREAMMNTE UX GYIeT NOCTATOYHO TPYA-
0. B HAIDEM ONKTE BOJA MIPAJA POSAL CORDKYITHOCTH RA-
NEHTHHEX AIEKTPOROR METLILIE,

Hanfonee naacTHYHKW 3onoTo, cepefpo B mensh. Hemga-
POM ZT8 CROBTO 3HAMEHHTOTO ONMLTA, MOIROIHRIIETD CO3-
NATH TAAHETAPHYD MOgens atoMa, 9. Peaepdopn menons-
AORAA HMENHO 30J0T0, M3 KOTOPOTD MOMHO HATOTOBRRTE TO-
AEHBEYID ((MOALIY TOJINHEGI
peero 0,003 mwm. Taxkwe e
TOHKHE JAHCTOYKH sosaLry
HCTOTEAYIOT LIS 0A0TeH N
nageanid, HATPAMED Aepe-
RAAHON peasOnl. Tax, B
Boabmom ExaTepHHHHCKOM
asopue B [lapekom Cene noe-
COAJAHHAR 3AHOBO AHAMEHRN-
ran HaTapras RoMEHaTA
OOTPACAST BoOolpaReAne
OOCETHTENeH CHAHMEM 3050~
qEHOR peasfsl B MATEEM
CONHEYHRMM cBeToM auTaps  Pee 16, @Pparmesnt Saraprod
(puc. 16). Xvaomecrnenpne HOMHBATH




Pme, 17. Somorwnie MacHn, molppoy
KOTOREY HACYNTHREST HE OIHD Thi
CHSRIETHD

HAZEHA W3 S0A0TA, MArOTORAEAHE KOTOPKX GCHOBAHO HA
org NACTHYHODTH, JO0MIaOH g0 Hae Yeped TRICAYeIETHS
(pse. 17D

Bucokan saexmponposadnocmes meranion ofycionne-
HA HATWMHEM R AHX COBORYOHOCTH DOJBIMHEMX SIeRTpO-
HOH, KOTODLI® D08 QelCTRHEM ANEETPHYOCKOMD NOdA Tpi-
ofpeTaoT RATPARIERHOS fauaenne, Jlyvmave mposognn-
RiMH JJAeKTPHHECKOND TOKA ARIAKTCR HFEPEEII.IIJ H Megh.
Hemuoro yerynaer um agomuandt. Ognaxo s SonsmmwacTne
CTPEH BCE YAl 3AeKTRONPOBOAKA HATOTABIHBASTCA He WA
MoK, & 13 Gones ISMEBOr0 ANOMEHNA. X yie Boero 31eKT-
PHYECKHN TOK NPOBOIAT MAPTAHEI, CRHHEN H PTVTh, 4 TAK-
HiE BONBpPAM B HEKOTODLIS IDYCHE TYPONIABKEE META]:
Akl. NEKTPHYECKOR COTPOTHRAEHNE RONLPPEMA HACTOML-
Kl BEIHED, TTO OH HAYHHAST CBOTHTROH NPH DPOXOCBRIEHIN
Hepaid HerMo TOKA, 9T0 HCIIOALIVET AOA HAroTORTEHNA HH-
Toill B AAMNaX HAKanusauna (pue. 18).

Tenaonposodnocmb MeTALIOR TAKME GFLACHTAETCS Hid-
COROH MOABHMKHOCTREID SNERTPOHOR, HOTODLIE, CTANKHBA~
HCh C HD![I!‘E.‘]HJLIJ,].IH:I'[EE H YAJIBRX WIITE'THJ-I ATOMAMH H HOHA=
MH METANN0E, OOMOHNBAIOTCS © HHMHE apepraed, © nopkl-
IMEHHEM TEMIEPATYPLI 2TH Koaelauns HOHOB ¢ TOMONTEEK
AMSKTPOHOE MEDETANTOA IPVIHM HOHAM, H TeMITCDLTY E
METAMNA ORICTPO RMpARHHEASTCA. O DpAKTHYeCHOM aHave-
AHH 3TOTO CROMCTRA Bhl MOMGETE CYANTE 00 PABHOMEPHOMY
HANPEBAHRIO KYXOHEONR MeTanam eckoll mocy ik (pae. 19).

ﬁ.
"l



Puc. 18, Onegrpigecian  Pue 149, Tenaonpomoanoort. et
ABMIA HAKATHEAHRA DOIBOIRET HETTOAROBATE X A00 HEr
—— TORJICEHMNA DOCY L

MAARAA DOBEPXHOCTh METANNA HAHR METALAHYECKOND
HAAETHA HMeeT Mémaiiluveckull Gaeck, KOTOPHH ARIABT-
e PeayALTATOM OTPAMEHIA cheToBRX JAydeil. Bricoxoi
CRETORON OTpAMATEALHON cnocofHOCTRIO OUIANAKYT PTYVTE
(pasbIIe @6 HCOOALIOBANN I8 HEMOTORIEHHNA SHAMEHHTRX
BEHEIHAHCKHX 3epran), cepefipo, narmagaift 1 AmoMHEEH.
[Mocregrte TPH METANILL B HACTOALLSE BPpEMA HCIOABIYIOT-
Cil OpH HIMOTOETEHHHA IepRAN, NPOMeHTOpOB M ABTOMO-
ouasany dap (pue. 20).

i)

Paee, 20, Crrpascaonuiai enocolnocts depcan (o) B nposerTopos ()
ofveAoRATIA DOeCHoM OPEMENICMEE TP 0X ESMOTOENCHAN Me-
TS0
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B nopomke meranan repamt Gaeck, npucobperans aép
HYVHE HAH CEDVH OKPACKY, M TOALKO MATHHE M AJTOMMI TR
coxpaaaoT ero, [loaroMy Ma anoMuasesoll TRIN HErOTAR-
AHBAIDT KpACKY cepedpaaRy.

Pue. 21. L.'ll.'i!i.lFH.l.il.ll:Jl'. ¥ ] IANDTR; § — sadgi

Puc. 22, "I'H]."l"'l'"rFli'Hrllnrl:' HéwMBTaLAnsecKne enaaes: | — CTEHA0:
- HEpaMEKN: o thapehop; 4 R
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Pue. 23. [Ipupoanme coaask: a — raefie; § — GazaneT: 8 — rpaunT

‘&

BoAmIMHCTREO METAAI0E WMenT cepedpucTo-Gennii
nEeT. BoaoTe OKpAMeRO B SRENTRHA (vepBoHHLIR) nbeT,
B MEIL 8 KpacHo-xéaTwit (Megrmit). Ha pucyare 21
OpeACTARISNE NPHYYANHBLIE CAMOPOIKH METRIAND, MMEK-
oiMe COOTECTCTRVIOMYIO OKPaCKY.

MeTaraRyeckad XHMHAYECKAR CBASL H MOTAJNIHYECKRAR
KPHCTALIHYECKAS PRIIETHA XAPAKTEDHE He TOABKO A
HETLEIX METANI0E, HO 0 IA X CILIABOR, 3TO OTIHYAET Me-
TANAHMYECKHe CONADL OT APYTHX CIIABOR, KAK HOKYCCT-
mennLx (CTeKNo, KepaMuka, daphop, dasnc (pre. 22)),
TaK i OpHpONAELX (rHefic, GasankT, rpannT (prc. 23)).

Emé s rayforoll ApeBHOCTH 0AM JAMETHIN, 9TO METAI"
AMYEeCKMe CcILIABR oDAananT APYIrHMH, Hepeako boaee no-
NEe3HBIMI CRONOTRAMM, YoM COCTABAAKIINE WX YHCTLIE Me-
ranns., Hanpasep, ¥ nepsoro NOJIyHeHHOMD YenoBexoM
enaasa — GpoMasm NPOYHOCTE BLIINE, Y&M V COCTABIHN-
MM &8 Meaw B onopa. Cmaits W Q2N OPOYTHes 4MeToro
wmeseza, Ynerwit amompurfi — oueHbL MATHER MeTAMNLT,
CPABHNTEILHO Henpo Hk
HA paspus,. Ho cnaam, co-
CTOAIM #3 ATOMEHEA, MAT-
HHMA, MAPFAHIA, METH, HIKE-
Af, HASEBaeMbBIH dopas
MuMues, 8 4 pasa npoYHee
AMOMMHNA HA PRIPHEB W ¥C-
NOABLIYETCHA B CAMOASTOCTROS-
ann (pwe. 24), a ooTomy ob-
Fﬂ.’!'FID- HAILIBARTCH iHI.'I-H.I‘IH'
ThIM#* MOTALIOM. “IHCTHIE Ppge. 24, Ognn wa casx
METALALI HCNOALIVIOT OYEHE  GONhITHX TACCANCH KX
peako, ‘ame OpEMenApT caMmoaéTon s Komkopas —
ux cnaankt. Ha uyrs Gonee 80 20 T A0paamoMming

\ &
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Fue, 26, Cryasprypn oo Gpopan 8 — Megnwit scamnme; 8 — oguia
H3 SeTRIPEX CRY AROTY D 00 AHIUKOBOM MOCTY

il

Pue. 28, XyaoowecTEesnLe Hueans na uyryna; a — pemiris Jler
Herd cign; 0 — DelneTES ATeRta i aponoKore ciTn

Lk
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HIBECTHRIX METANLIOR COaAa-
Hbl AECATEKH THICAY pPasNHi-
HEIX CITJTARDBR-

Kpome Gonbwmeli npousoc-
TH CIAAEL obaagnioT i Hoaee
BRICOKOH KODPOIMoHHGH cToil-
KOCTHI0 0 TREPIOCTEIO, JAyH-
MTHMH THTeRHLEIME CRORCTEA-
MH, WeM YHCThIE MeTANIL.
Tak, 4YHOTAR Megk OUYSHb
TEJECFR LN IIIJ.il.Il,Hé'I‘l"_'H JIHTEHY,
i OTOBAHHAH 0OpOH3A HMeeT
HpeKpaACHLIe TRTeHRLIe Kade-
CTHA — H3 HEE OTJAHBAIT XV-
DA ECTEEHHRIE HMITEAMA, HO~
Tophie TPEOYIOT TORKOH npo-
pafioTKH netaned (pmac. 25).
HyTyR — COOAB METead ¢ ¥
ABPOAOM — TAKIKE BEIHEO- r::mﬂ -nﬂﬁﬂ;ﬁ‘uﬁf“‘““
MenHEA AHTEARRH MaTeps- rerxasin XIX 5.
an (puc. 26). -

Kposme BRICOKHX MEXAHRH-

HECKHX MAYSCTH, COTABAM OPHCYINH CBOHCTBA, KOTOPLIX
HET ¥ UNCTHMX MeTannos. Hanpamep, RepRasengas
CTANL — CIMAR HA OCHOBE MENeda — Jame B ArpecoMBHbLIX
cpepax ofJAmAeT BRCOKOH HOppoamoHHON CTOHKOCTHIO
W FH [H'.IIITF-D'I'I-I'DETI:I-EI.

Hauasmasca Goaee 100 geT Hazaa HayTHO- TEXHEYeCKARA
PEBONIOINA, JATPORYBIIAA M TPOMBIILTEHAOCTh, W COLM-
ATBAYI Cipepy, TAKME TECHD CRBAIAHA C HIPOHIBOACTEOM Me-
Taanop o oengasos (pre. 27). Ha ocpope poanppamMa, Mo-
anbaeHa, THTAHA B APYIHX METAAIOB RAYTATH CO3TABATE
veTofiMHERE K KODPOSHH, CREPXTBERALIE H TYTONJTaRKHE

Puc. 28, CoppesMeddbie COADR, cogepiatiie sodkdipam o pe-
HHETl, — OCHORA KOCMHSERCHOH TEX i




i)

Prc. 20, Xapypraueckne ERoTpYMesT (d) 8 WMILIANTAT, ODHME
HREMLIN B evoMaToacritn (), NAroTORTENId WA GIAABGE, COOEpRa-
HIMX TANTAN i [LANTIHINY

CIIABLL, DPHMEHEHHE KOTOPLIY JHAYMHTEILHO PECIIHPWTID
BOJMOMEHDOTH MAMMEOCTPpoEHUA. B agepuofi 8 xocMmge-
CHOM TEXHHHEES BRI CILTARA BONLDPAMA ¥ PEHHA JENANT A6TA-
JH, BLIASPHCABAKNIIRE TeMoepaTypy ao 3000 °C (puc. 28).
B MeaMuupe MenodsIvIeT XHPYDPrHYecKHe HHCTPYMEHTH
A HMIOTAHTATE Wi CNAABOR TAHTAIA M IIATHAR (pre. 29),

L. DoofenmocT CTPOSHMA ATOMOE MeTasson, 2, Me-
TANAHWECKANR ChRak. 3. MeTaaawveckan KpHCTALIN-
HeCKaA peméTra. 4, PHaMYecKne CROHOTEA METRANON:
HAACTHMHOCTE, MISKTHO- B TeILIONPOBOTHGCTE, Me-
raaawgeckwi  Gaeck. 5. Meraaauueckne cngagis
(DpoRIE, 9YTYH, CTAAL, THPATHM TN}

>

@ FEaFsdddEadedRerEEEEEEEREEEREREREREEERERBREIRDEEES
. L. HHEH‘I W OO Oa BT A EADANTODWIYETOH CTRDEHWE &TO
MOE METaA0nY

i 2, Yro vaxoo Merarmrieckan caras? Iro cAageeT a7y XH-
MEWETE Y CRELE © momEoi i opaneaTHoll caaaaan?

3 Yro ppescrasaser cofiofl MeTalIMYEcKan KpHOTIILTINGE
CHAR PN’

4, K 0cobeHROCTI CTPORHINT METLIDE — N OCTI4X DOIecTs
CHARRIBARTCN A nx husmecEas ceolleTiax?

i



.. b. DaliTe cpanpmTesmy) XOPAKTERHCTHEY  doamriecsns
CEOCTE MOTALIOE i VHAHNTE 0OIACTH HY HEN0BI0EAHIH.

.e 6. Mogroronwre coofimenne na remy « Heropun sosaneHOBE
HIEA W PAINHTIN PEAALEGEG NPONABOICTEE: . HCOOALIYVA
poaMomAGeTE Harepaers,

T, OxnpiETepmayiliTe XyaomecTReinmos Ansenne MeTaLIo0n i
ciaamon. [Tpanegiere TH T L I
B. MogroroasTe coobmeana B el « Kparseil ouepic -
BOH  MCTOPHM  METAAARSecKNX  Anners, «MeTapmmaecskue
ACHHTIN 0 NCTOpRHA Poteii s, ReNoIEIVA PasanTHEe BoTownm-
E1 WHHOpMATTHH,

* 9, Mogroronsre coobiienne ma Temy « MeTaiim »n cnman —

Y MATERAT ATA PERERE H COBpPeMEHABLG OUTHMTIIICICEX H-

rpass.

§ Boaopopnasn
6 XHMHYECKAA CBA3E

Pacemorpernes sogopogroil CEAZN ME JABEPIIARM HA-
e IHAKOMCTEO © THOAMR XuMmugeckoft csmon. H sto me
cayuaiHo,

Bo-nepawx, BOROPOIHAR CBASL — DTO YACTHLH cayuadl
MEMMOJIEKVAADHOrD BIanMmoneficTsna. Jweprus Taxof
ceaal npaMepao 8 10 pas menbmie, 4eM KODAJSHTHBIX W
MOHHEYN XHMHYSCKHX CBAZel, B COCTARNAST BCEND IWINL
4—40 gl /M0jdL, T.e. BONCKHBSETCA B SHePreTHYSCKYIO
XAPAKTEPHCTHEY MEMMONeK Y IAPHLIX CHA.

Bo-amopmx, paccmorpeHne nogopogioll cCRAGA TOIBO-
OUT CPABHNTEL OTY XHMHICCKYID CRAGE ¢ APYTAMH THIIAMK
W TeM CAMBIM OBODIIHTE HALINH OpeqcTaBIeHNA O OpUpoIe
XHMAYECKOl cBAan Boobme.

B-mpempiix, 3T0 CAMAR JHAYHMAR HA HANICH TIAHETE
XUMHUSCKASR CBALL, B0O OHA ONPEAENAST CTPYETYPY COSan-
Hernil, ROTOpLE ARTAITCA HOCHTEAAMM MHAHH HA JeMae
(Berrn 1 HYEISHMHOBEIS KHCI0TEL), OTBAYAIT 34 XpaHeHE
M BOCHPONABESHNE HACTECTEeHHDI HdopMALLHKM MHBLX
OPrAaHIIMOE.

Bee paceMoTpeHHLIe DAHS: THIOL XHMHYECKOH CBAIN
(BCROMHUME KEAKLE) IMEOT HAZBAHNA, B (CHOBY KOTODLX
NONOAEHE! CABIYIGUINE XHMHYCCKHe NONATHA: «HOHLIe,
SATOME ®, sMETAANE, A BOSOPOAHAR CBASL — CHCILMM-
HECKHA TePMUH, CBAMANHRN ¢ KOHKPOTHEM XHMHY9ECKEM
MOMEHTOM — BOAOpoAoM. OYEeRHIHO, 3TO CBABAHD C OCO-

_‘r. i

et 1



BEHHOCTLE) CTPOEHHA ATOMS BOAOPOAA, MMEHIIEr0 OJHH-
EHHHCTBCHHLE BAIEHTHRINA aNeKTPOH. ¥ YAOTEOYVH B obpaso-
BAHHA XHMWYeCKON CRASH, 3TOT BAEKTPOH oDHAMAST KpO-
XOTHOE HAPO ATOMA BOAOPOAA, NpefcTaARIsOmes coboll He
uTO HH0E, KaK LK noBenHwi npoTo.

XUMHTECEYD CRAML MeXIy aATOMAMEH BOAODOLA
OEHOH MOTeKYIL! (MIH 8 YACTH) U ATOMAMK HEH-
Gosee ANEKTPOOTPHIATENLNLIX aneMenTon (dhrop,
KHCIOPOS, a30T) Apyroft sonexvan (mam  ed
HACTH ) HAZLIBAKDT ROAOPOTHOIN,

ObSpazoBaHHeM MEMMONEKVAAPHOA BOSOPOLHON CBAGH
offbAcEAETCA TOT PAKT, 4TO JAAMe BENlecTR ¢ HeGONLITHMA
OTHOCHTEALHEIMH MOJEKVIAPHLIMHE Maccasmu nps obnim-
HHX YCAOEMAX OpegeTaBafnT cofoll muagkocT (Boan;
COHPTH — METAHOM, 3TAHON, TPONAROT; KaploHoDsIe KHe-
J0TH — MYPABBHWHAN, YHCYCHAA) HIAH ABTHO CHHMAEMBE
ragm (aMMuar, ropoBogopon).

Mexannam ofpasoBaHus BOAOpPOAHOR CBHAM COCTOMT
B SAEKTPOCTATHYECKOM NPHTAMEHHH ATOMA BONOPOAA,
HMEHIIETD YACTHYHME DONMMHTETLHER 3APAN, W ATOMAO
KERcAopoga ((hropa WAH ASOTA), HMENIHETD YACTHYHLIN oT-
PHOATENLHER 3apHI.

B obpasoraHme BONOPOANON CHAIN BHOCHT CBOM BRAAL W
MOHOPHO-AKUSNTOPHOE BIANMOIeHCTENE MEHUTY NOYTH CBO-
DOAHRIME OPONTASMAME ATOMOB BOJOPOSA W HEmoJeTén-
HEIMH JIEKTPOHHEMHE DapaMi atTomon ncaopoaa (drropa
nwan asora). Hanpumep, sofa acconuHapoRans B BHAKOCTL
A CHET ROAOPOAHEIX CBASEN, BOSHHRAIIIHY MeKIV MOoge-
KYTaMHE - JTHIOAMM,

&+ 1 - 4
H-0 . H-0 . H-0 .
Ry b+ N B
i H H

B smuakoit soge ofpasyiorea pogODOAHLE CERIN MEMHTY
MAOKECTROM MOAEKY T, A BOT MONeK VIR KaplonoBLix Kac-
nor paubonee yoToliuMBEM B RHIE JHMEDOR, Taxde obpazo-
BANHMY BOAOPOLHEIMIE CERIAMMH;

AO...HO_
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ATXAMAYMECKOE ODARKID pPACTEBODEHHA so0anbHOTO
E OOgobHOMs olBACHASTCH OOpASOBRAHHEM BOSODOAHGR
CEAIH MEHIY MOJeEVIAMH DACTRODHTOAN H MOSOKYIAMN
PACTROPEHHOTO BETACTEA.
Tax, MeTHAOEBE B STHAOBLIH CONPTL, STHACHEIMKOTE
B IIMIEpHH, YHCVCHAR B MYPARLMHAH KHCIOTHE HeorpaHi-
HEHHO DACTROPDAIOTCA B ROJOE, HATIPHME:!
[ & e - B B
H—0...H—0.,.
Wi :
R H R
CrocoliHOCTE  HEKOTOPRIX
FA30B, HATPHMED AMMBAKG,
2a cuér ofpasoRanMsa BOYO-
POARLIY CRADSI

H H H

fi+ 16— &= fi fie fi—

H—N_H—N _H-N
H H H

JETHO CHIMATHCR (IPM AaBne-
arn 0.9 MIla » xomuaraoil
TEMNEPATYPE) H BHOBL Hepexo-
AUTE B rascolpasHoe COCTOH-
HUE ¢ NOPTOMEHHEM TerLIoTs
MMOABONAET UCNONERIORATE HX
B KAYECTEE XJAASATEHTOR B
MM B HLTEHHBIX KOOI HTER:
HRIX yeTanongax (pic. 30),
Hsenno ofpasoBanmwes Bo-
AOpoANLX cafaseit ofsacHAIT-
CA AHOMANLUO BLICOKWE TeM-
NepaTypsl kumenws (100 °C)
u nanasnesus (0 "C) Bogii.
IIpw srom, B oTawaHe o Gois-
MIFHCTEA ADPYTIHXYX  HHIKOC-
Tell, NAOTHOCTE BORR NPW
nepexoNeE " TEApAOe  e0-
CToOAHNE (N8F, cHer) He ype-
AMYHBASTCH, A YMeHLIIAST-
. Iro obwacuser Tor dakr,
oo Jaiéa  gerge Bonw 0 0op  Peo 31 Adiefepr Be Toner
HE ToAeT B HeRt (pmc. 1), 22040

|
"l_;_.



Puc. 32, éH:HE.H.E puﬁue.:a B

MOFATHN ﬁ-ﬂ-ﬂ]"ﬂﬂ.l]ll TOMY. 5T0 0
avmi T TR0 IR M

Pue. 33 Jleaminge yoopid #a
O

a noromy raySoxHe BOIEME AE TROMEPSAKT IAMOH 00 qHA,
TEM CAMEIM COXPAHAA }HIAL BOgHMM ofinraTensay (puc, 32).

Bogopogusie cBA3n B HEMATON cTenenn cnocobersyor
oipazoBAHNID KPHCTAAA0E B Brae GeckoHeYHOro Pasnood-

PAAHA CHEMUHOK 1 HaMoposy (puc. 33).

Boe paccMoTpeHHLIE BhLIE

H B OpUMepsl  KACATHCEH TAKO

R, fﬂ‘_"'i,'___'il'fﬁ_“:r PASHOBHAHOCTH  BOAOPOAHOH

s 0 H W CHAZW, HOTOPYH HAdLIBAKT

i3 g & o MexcMoAeKyaARprold aodo-

¢ 5 _!:I__“___‘_'H] = podnoid carawo. Ogaako eme

E*‘.‘,"’F i fosiee BAMKHA B OPrauR3aAINN

n,,},i w . B __\”Y CTDYKTYP MOJEKyn Gmomoan-

B e T i MEPOE SHYMPUMOAEEYARD-

Es R ""‘;"m nan sodopodnas ceass. ITa

bl | 4 CBA3b OUpEZENseT BTOPHY-

“'“r lg-h-.h 70 myio cTpyRTYDY feAKOBBIX MO

£ \\ E H aexya. lloaunenTuapan mens

o : FAKPpYHEHA B CMIUPAAL, BATKH

l"“--.___1?_ ROTOpoil  YAPPMHBRIOTCH OT

9 packpyHHuBaHuA 3a cueT obpa-

Puc. 34. Bropaana IOBAHNA BOROPOAHLIX cuased

CTPYKTYPA Moseryan Genka MemAY nenTHgHmMHE  Gpar-

COBARSTON 2R ey MEHTAMN YUACTHOR Beaxopoil
RO K Casei

MogeRyas (pue. 34).



Byayuu oYeHbs HEOPOYHOH, BOAOPOAHAR CBR3L B DEg-
KX MOMET JerK0 pAaapynIaTeoH fenKH QEHATYRHPYIIT.
Taxan deramypayis MomeT OuThs obpaTuMol 1 necshpaTin-
MO,

CMipamumas SeHamypIgEs GENKORBY MONCKYN HMEET
cOonMANLHOS spaveane, Tax, AeHATYPHPYIONTHMK K Topa-
My DeIKoB YeI0BEYBSCKOND OPIAHILIME MOIYT CAYHATE Ma-
KaAHYecKEe poaAdefcTRHA, KOTODKRM IOo4BePrAnTeH paboT-
HITEH JOPOEHLIX E‘«’I:'.-'.'-l-:ﬁ-. LIJ'EI-.'-'.'[‘I"."].I-!..11 IMOpHAKHA 1 Jpyvirae
COOIHATHOTE, HCMOTBIVIOITAE RHODH PYIOITINe HHCTPY MaH:
Thl, AEHCTEHE BRICOKHY TeMnepaTyp (paboune ropsuany me-
0B — METAANYPIH, CTERAOBADGI H T. 1. ), ANCKTROMATHT-
HOE HATYVYHeHHe (Bpauw-peETreHONorn, patoranknr ADC),
XHMEYCCKOE BodftelcTane (pafoTHREN XHMHNSCHRX TTRo-
NapoacTe) (pEe. 35). Bee nepeudcaelibie KATErODPHH Da-
DOTHWHOB A0A KOMIEHCALMHA NREIN0ro BoaaefcTais veao-
BUH TPY/AO HA OPpradfmaM DoNbL3VIOTCH T I WO T O T 2 U
sagouoaaTeakcTEOM PO anroramun; coxpamBaHei pabo-
ORI JeHb, OPOJAoIMHETEILHLIE OMIAMHBACMLIN OTIVOE,

Pue. 35, Mpoeceui, cRRaannEe ¢ BPeTHEM BOATeRCTHHEM Voai-
BILE TRYLA HA opranasW gsenopneea) PABOTIININ O E X
cayxb; & — meranaypr; 3 — crernoayes; 4 — pafornmin xusm-
AT RHY L|.|.r|||1::|-.||r_.'l;l."rn_;.:r__a_'[_lil_u}_- pPEETTEHOA0IE

&r
|y



CITETLIMM Ta S, [H]HI:I][H DLEIEOT HAa OEHCNE, Oo/es RRCOKAR
-1ﬂ|'.l-ﬂﬁl.'lTH-ﬂJ'|: MJIATA.

Heodpamusar deqamypayus fenxa BaM XOopowmo uo-
BECTIA 110 DPOUecey BADKH JHL I IPHroTOBIeR N MACA,
pulisl 8 ApYyrUx GeaROBLIX OPpoAVETOR. O TOM, Rakne dhak-
TOPkRI MOYT NMTPARBCTH K PRAIDYITEH Fl[]HlK'I'J'[Hn]_'I. CTPYR-
TYP GEAKOBRIY MOTEHY, KMCHOPEYHED DACCHAMYT He-
cAodHBe onTel, Ecaw g pacreopy Deaxs KYpHHONO SHna
OPHARTE HEMHOMD STHIOBON CHMPTAE HAH CONH THMEIOMD
METLIAE (Mo Horo Eynopoca, miTpatras cennwa (1)), T "He-
TRpYIHD ﬁ-:l.-'.?l'E'T JAMETHTE BEIMMANSHWE GCAIHA RCIEICTEHE I8
HATYPAILHH GrnEf. ANATOIAYHES ..E[l‘ii(”TﬂllFH ofnanaer
HAKOTHH, MoMer OBITE, 3TH ODEITH NOMOTYT BAM DOHHTS,
KAK M'YOUTENLHE] TAKHE BPeIHEe IPHBLEIYKR, KAK KYDPENHE
# ynorpefaenne cCOHPTHOTO.

B—I'!."l.'l.'!'[}'l'!'ﬂfl-ﬁﬂ CRAIE HI'paET HHHHE'I-'-IUT}']G POOE B OpraHE-
SAlLHH CTPYRTYVPRL H []_.'l'}."l[Hllllﬂ}“lpﬂﬂﬂﬂﬂﬂ THHMX OPHPGT-
HEIX DHONOSTHMEPOR, KAK HYHEIPHHOBRE KMCAOTEL,

Tax, asolipan coupaas (pee, 36) gesorcHpEboEmyEIR-
HHOBOI KMCAOTE JAHE (w3 kypoa opsanuyeckoll XuMul
ACAOMHELEME, U3 Y20 OHG COCROUm) — MOCTRpOeHA B Og-
HOM COODTEBETCTOHH C IPHHUOHDOM HKOMITTEMEHTRPHOCT,
MM ZOUOAHATETEHOCTH. ODH ZaKI0MASTCH B TOM, 4T0 HAa-
MPOTHE AAeHMHOBOI0 HyiCTeoTHaa (A) OJHOE mModTHHYKTE
OTILAHOR e BCergn pacnojiraeTeda ge 10i0H, 8 TOABKD
THMHHEONEI HYRJAS0THA Ty, a HAMMPOTHE YAHRHOBOMD
HYHEASOTHAA ("} — obAamaTEILHD MHTOIAHOARIR HY EABTHA
(I (pre. 37). Boé gjeno B ToM,
HTO MERIY STHMHE HYEISOTH-
AAMH BOIHHKAKOT BOSOPON-
Hele CHAAM Mekay A T —
Ane BOAODONHEIE CBAIH, MET
av sl — Tpu.

AHANOIHYHYI0D POTh HIPa-
IOT BOAOPOANLIE CEASH H B
Opomecced Nepeladun HACEeR-
crecunodl wadopmamnn, Tax,
npi camoviascennn THE (aror
OpOHecs, KAk Bkl NOMHEATES,
HAJBIBAKT PETLIHAEAINENR) BO-
A0POIHE CREAIH PadDhl BEENT-
Pre. 36. Yaacror gaodtmodl i, NOJAHHYRASOTHAHBIE e-
coupazn JTHK M PACKPYUHBAKTCH I PAtKo-

7 3
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aarca. Kamjgan nens caysar — T

smarpumedl gan obpazosanus H"‘I—;ﬁ"r_:-'

HA BN KOMILTeMeMTAPHDR (18- __-i:f_Tﬁ;'J1

O 34 CYET BOIHMEHOBEHNH —T Il

HOBRX BOJOPOANLIX CcBA3el. .

Taxkum obpasom, nocae pen- Fi.:""‘:--

JAuEnnuy ofpaivioTes abe —!‘_ﬁ:—r;

Aowepune wmonexynu JIHK, T

B KAMCAOH HE KOTOPWX OXHA T e

COMpATHE OBITA B3IATA B3 po- __ri‘ IIT'—EQF

awrensckoi JHK, a wropas —1 r—

(KOMIIeMENTAPHAA) CIHPATE L:J r..E-" i

CAHTEINPORAHA 3aHoBO (oM. . e

pue. 37). b S dera e o -
He Menes RA¥HE BOXOPOA- =TT }"'T-E'L"r:’

HLIE CEHIHM B B TIPONECOs ____.___-_j.'_',,._. __,h'_j,'_,l

TPAHCHKpHAILHE, T. €. [oe- _—'_'r—_l‘A—E—- ,.._"-}__T;_IET‘

PENHCEIBANEA  HHQOPaMaT M
i COCTHEE CHHTEIHPYEMOIU
BAGCAEHCTRIN Befika HA oS-
HYEACOTHIEYID nens wPHI.
AHANOIHYHA PONbk BOLODOIL-
HEIE CRA3EH W B TPAHCIAIINGT,

Pue. 37. Cxema [Erisanim
JHE, Bepxemn dacTh
enupaan — evapad JTHIK,
HIHEHAA QAOTE —

Al BOELIE MOASE Y Akl

T. &, Depeiade HHPOPMANHE O NOCTEL0BATENEHOCTH AMHE-
Hokucaor 8 feaxosolt Mmoneryne 8 pulocoMsl, roe npopc-

XoaHT ef cHopra.

1. BomopoaEan XHMAYECKAR cBAZk. 2. Mexammam ob-
PAAGREAHEMA BONOPOIEGE cCEREN, 3, MesMolegyaapran
H BHYTRPHMOJAEKYAAPHAN BOIOPOIHAR CEA3k. 4.
AOPOAHAN CBENL B GETHAX M HYKACNTONLY KHCIOTAX.,

2

0 9
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1. Yro makoe BogopoiHan CEA3LT KARv ToaRy apeann — dis-
HICON AN XHMuKOR Bhl PAIEIAETE MG BOOTPOCY o6 NpR-

poge T
2. Karos mexanuam ofpasosaand sogoponaoi ceasn? Kawue
BB BOAOPOTHOR CRANN BL aHaeTe?

3. Karss ocofismsn caditcraasn ofluinioT mEmpecTnd ¢ sMesE:-
HOoeRYIRpEGHE Bogopogaol cnaasR T



4. Eaxymo pois HrpaeT Mossoiesy anpias soJopoguan cERak
B npapoae’

5. Kamyw poak AFPLET EHYVTPAMOAEEYIAAPHAR BOgopoginm
CHESL B OPTOEMIAIEH  waTHRwol (oprpogRoi] cTPYRTYPR
fipnoanMepan — SAKGn | TYRAeHN0RLE RuenoT]!

6. Karym ponme ATpasT BREFTRAMOISEYAAPHAR BOSODPOIHAR
CRAIE B XPEHSHI I TEpeIads HacIelcTeeHrof widoprainmi?
Mpr orsere penoasayviire spanns no Ky pey obopedf Geondci,
A TRKIE KOMCYARTALEN Yuurenel SHOToTm o XuMIH,

7. lHoarorossre coofmesne B OpeseETALNEG O CONMANBHON
pOUTH BOTOPOIHME CEEG0E, NPOIIneTioEan I Mepasi.
Hoononsayimess pecypoarn Herepaera.

B. lMoarorosume coofueame off OTHPRTHR CTPYRTY Pl go@aKen-
GOy AR neaor aypeaTami Holeresorodl mpesiamn
T, ¥Yorcoumom i@, Kposos, senossays pecypesl Herepaero,

8, Mogrorosse coolimenne o xuMmiuecEoll opupoge HETATHE-
HKY OOCAeTCTRH 108 OprannoMi Yeaoneca KYpaHEia | yno-
rpefiaciing  AANOrOAN, HONDOLAYH PRATHMNLEE  HOTOSNHMKH

sitdhopataiiini i LI

§ 7 ITonumepsr

BuaxoMACE ¢ BEYTPHMONEKYIAPHON BOAOPOAHOR X MK
YECKON CBAABK), ML PACCMOTDOAH TAKHE DHONOrAwYecHH
AKTHRNEE NDPHPOAHBE COEMWHEHRNE, Hak Denxn B HyRIe-
HHOBRIE EHCAOTE, KOTOpLIE NpeicTARAADT cobofl Guomno-
aumeps. B coanasur moforo 9eoBeKa, SNAKNIEr) OCHO-
Bkl XUMHH, TORATHE sNOIAMERs ACCOIMUPYETCH © YOM-TO
FeODE K HOBEHHD DOALMINM, KPYIHLIM,

Hoaumeps — ARMCOKOMOIEE VAHPMLIE BOIIECTRA,
MOJEKYIIR KOTOPRX coCTORT B3 Goasmore Yncias

NOBTOPAKINAKCA CTPYRTYPHLIX ABeNBED, COEIH-
HEHHLIE MEAAY cOBOl XHMIHOCKHMHE CHBAINMI.

Homuamo GeTKoR B HYKISEHHOBLIE KACHOT, K Suonoiume
pas, T. 0. OPUPOIHKMM DOAHMEPEM, OTHOCATCH JHAKOMRBIE
BAM NONECAXAPMAL -— KPAXMAT, HeTTnI0a8s, PAInKoDe,
XHTHH H Ap. (puc. 38).
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Pre, 38, Bronoaamepsl @ — HpaxMan B HAyORAX Raprodenn)
fi — ramMoren B RAPTEAX DEUSHH: 8 — XHTHH B DARIHPAX PAKOD

obpaanmx

KpomMe nprpoiHsix 0oInMepos, B3 KVPCA Oprammyecxoi
KHMEAN BAM dHAKOMLI TREMNE HCKYVOCTREM RS H CHHNTETHYME-
CEHE OMME kL.

[Mowropas B ododOIAM MATCDHAT O HANGOISE BAMIHEIX
FPYNNAX HABECTHEX RAM TOJNHMEPOR,

DFPHIEI'I-I"IEEI:EIIE MOJIHMe PEl

HanBoaee samBRE OpramvvecKHe TONHMEDHLIE MATE-
PHANK — IIACTMACCE I BOJIOKHD,

[MaacrMacea — 5TO MATEDHANL, NOIVYEHHLE
HA OCHOBE DoaHMepos, cnocobpme npuobperats

BAMAHAYI0 POPMY NPH HATOTOBRICHNN MALENNH M
COXPAHATE &8 B NPONECe: SKCIIYATAILHN,

HHH I'l'lllfvl'lI’Ii'il."“:l1 TIACTMACCH — 9T0 CMECE HECKOTEHEINX Be-
MeCTE, & NOIUMep — 3T0 JIHINL 00RO Ha HHX, HO caMos
paskHoe. OH cRAZLIBAST BCP KOMOOHEHTH NAACTMACCH
B egnHce pmence. [lopromMy DoadMep HAILBAKT CBAZVH-
ugis, [lepeme naacTMacchl, KAK MLl Ve NoI4EpKABATN,
OBIIH HOKVCOTECHMHLIME DONMMEDAME, 8 22TEM B KAYSCTEE
CRASVIDUIHX CTAMH OPAMENATE I CHETETHHACKNS [TOTHMe-
pri: derorogopMANTBICMHANLE CMOAL, Hoduadpit i 7. 1.

[MorATHO, 4T0 OPeEPAIATE B MOTOBLIE HIZEAMA yaobHo
TE IACTMACCEL, KOTOPhIe olpaTHMO TReDAEKFT ¥ DASMAT-

=
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gawred. Takne NAACTMACCH HASMBAKOT FIRE 0 ML AR C -
AL FLTH e D MORTE O ML Y M LM TSI M FA ML K Ta-
HEM ILIACTMACCAM OTHOCATCA NOAHITHIEH, TDAHRCTHRMM,
NOAHBHEMAXI0pHA, DoamaMMibl. Ecam me B nponecce
l']lﬂ;lﬁﬂﬁﬂﬂﬂﬂ Ha3NeTHdA NMEACKOANT CITHERA WH PO -
Kya M noamsep, TRepaes, npuolperaer OpocTPAHCTBEN-
HYHK CTPYKTYPY, TO B BASKOTEKYIEE COCTORHWE TAKOH no-
JAHUMED HEPHYTH HeIhad. TAKHE TUIACTMACCH] HASLIEA KT
8 PO PR TGO S TR R N TR el -
MU noaumMepamy (Hanpasmen, esomebopManLIerng-
e, LapiaMAInLe B noauspupabie).

Kpome ceRayiomero (MoanMeps) B MISCTMACCHD HACTO
HBOAAT PAIH LIS pofanKe; HAMGAHHTEIH, KPACHTENH, A TAK-
e BRIECTEAR, NOBMIIARIINE MeXaHHTeCHae CBOMOTRA,
TepMOCTORKOCTE # yorodiuusocTs K crapeamio. Haoonms-
TeIH HEe TOABEDS JHAYHTEIALHO YIEMIERTAMK'T [LIECTMACCK
HO B OpMAAOT M MHOUEe cneguduraeckie cpoficrea, Tak,
MAACTMACCK © HANDOJHHTETCM D RIS ANMAIHON B rapho-
PYHAOBON OIAM — 370 abpasusesl, T.e. MIHQOBLTEHBIN
MATEPHAT . ]].[I'II]"JHCIH}' NPpHMEHERTHD NITaCTMAac: enoGobeT-
BYET HX HHIKAA CTOMMOCTE, JAErKocTs nepepaboris. Ilo
CRORCTEAM NIACTMACCR WYACTO HE YOTYOART METAMLITAM
M COLTARAM, & MHOCMA JARE TPEROCXOAAT MX.

YouarosEa

Myryriwe

Magmiginm

Opeana TR TR e T A
1
Higaiyinrican Tpancoogy

Claabeitoe D T A
xoamfeTRo E"m’:’:

TexHAkd

Pae, 38, Manerin oprsomerng s
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{hHﬂHHHE FITerFﬁ'FITF'."I H TLTaACTMARCT CTRONTEd BHEBH
HHAVCTPHA, MAHHOCTROSHRE, BIEKTPOTEXHHES, TPaHC-
MOPT, APOEISORETEY YVIRAKOBUEIH LLX MJ:I'I'T.'[.JI.I-E.-’I'BH.. TGI’I’-FL]'.I"EIB
HApOAHOTO noTpefaenns (pue. 39).

MouaTHe MIACTMACCE s CORDOMEMNLEIMM DTG LARKA-
MH OYeHER "TACTO HI:JI'.:IIPHHHMHF'H'H Hayx HATEMOpHHA XHMi-
QECHAH, KAKE HEeUTO IDHAYMAHHCE B CHETEIHPORIHHOE
HaohperaTeaaMl-XuMuKan. OIuako MHOMHE OOINMepL
BOTPEYAMITCH B IpApode 1 He 8 fopse Spoined by Qe one-
KO H iiHI‘P:H.:':IHHIﬂI[I_ITI e I'EIT]'FHEIHTHHI!HI H.‘-I,.I'I;F.‘llli-!.. A HAK
HATYPRIbHBE BEIIECTHA, CHHTEINPOBARRLIE DACTHTENLEL]-
M M MHBOTHRMMYE opragmavans. Tax, pacrymes 8 Magod
Aaun gepero Livamber orientalis BRIEIAET DAXYIVI CMO-
AV, HASKBASMYH CTHPAKCOM, KOTOpyIe eme 3000 mer wa-
280 ApeEHHE @MFHIITHHE HCNOALIOBAITH TT0E EI:I.H.I:E-HH'I:IF{I-H-I:'I.'
HU® yMepmmny (poe. 400, Crupass, TR #e HAK « ITpaROH0-
B REpOBR¥, BRIAGIACMAR MAAAHCEON NATBMON DOTAHTOM,
NpeacTaRnAeT coboll He 9T0 HHOE, KAK DOAHCTHROA. dvE
r‘!l.'i'd‘..'-l' aler n l!.'[?.""!H.L’ OIIACHOGCTH I!J.-u.lt.‘-T|H.‘.'[HI.I!-I.l"T B ATHKYHI-
WErD MUAKOCTRI, COCTOAILEN B OCHORHOM M3 MOHOMEDHO-
'O METHIMETLE PILIATS

EHE==|:- COOCH,,
CH,

I-Zn'l‘-DF-HIT'[. NOJNAMERPHIYVHCE HA TeJae Rpara, JAegaeT ero Heno-
ABFFIHRIM .

OoHOBHBIG ODOAHMeD lIRETH OPFAMEHEHAR HIADO-
TOBAEHHLIX HE HX (CHOBS NAACTMACC IPHBEIEHE B TAGITH-

me 3.

P, 40, ﬂ[.n’rhiﬂlf EFMITHNS ROIOnLmnay PN LIRS oMM O [
ANA ﬁﬂ_'lhaHHH]'.u:I-BEH N
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Boaokna

e =
| Bonokaa — 370 NOANMERR THHERHOTO CTPOSHNS,
ROTOPLIE TPUTOAHEL AAA MITOTORJAEHMA TeKe-
THILHEX MATEPUATOD (AWTEl, MIYTOR, TRAHEN ).

,

— - -

Mpupodusie ook N0 TPOHCKONCACHIIO AEIAT 1WA
PACTHTEALHLE, MHBOTHRIE i MAHEDAILHBIE.

Boaoxna pacmumeabhoso npoucxoxdenus (pue. 41)
MOXHO DDARAIIEINTR:

* HA BONOKHA, (OPMEDYVIONIHECH HA MOBEDXHOCTH o8-
MAH (XI0moK);

* HA BOADEHA cTelned pacTemyi — ayDaNsis BOJOKHER
(mEH, 4MYT, TEAbKA);

* Hi BoaoKHa obonoyer DA0g0n { KOOpa ODeX0E KOKOCo-
RO MaTHEME ).

Hapbonee pamcuos BOJOKHO DACTHTENLHON MPONCKOMK-
AeHHA — XA0NKOBOS, ODINIAIINer XOPOMAME MEXaHHYe-
CEMMH CRONCTRAMW, WIAOCOVCTONYIHBOOTERY, TEDMOCTA-
GHARHOCTER, THFPOCKONTHYHOCTRI0 (0UEHE XODOII0 BITHTE-
RaeT BAary). Ero npuMeRaoT B DpONIROACTRE DASNHYHRIX
TEAHell (0A36, cATeN, caTHH, Galika) @ TPRKOTAMKA, IIREH-
HBIX HUTOH, BATEL.

JIEéH, Gonee TPOYHLIR, 90M XJA000K, TPAMEHAIOT LA Ha-
FOTORASHUA DEIRCARY, MAATHERRIY W JEKODATHRALIY THA-
fedl, Jlyfaaue BONOKHA HOCOWILEYIOT B TPORIBOACTRE THA-
Hel, ua HOTOPEIX HArOTARTHRAKT TADY (MEMEW), KAHATOR;

al ] i)

Pue. 41. BooroksEa pacTRTEILHOTD NPORCKEISARAT 8 — XAGINRKE;
A — AER; @ — ROOPE OPEXOB ROKROCODON NATEMbI

il



Puc., 42, MlEax (a) n wepers () — 970 BOUI0KHE MUEBOTHOTD TROHE-
KOG AR HELA

pepépok. JIEH TaKME WONONBIVIOT A8 HATOTOBIEHHA
fyMarn, HanpuMep rajernoil n SankHEOTHOM.

K soaoxHax xusomuoso npoucxoxdenus (pue. 42) or-
HOCAT HATYPAABHEE [IepeTh: W HIEIK.

HarypaisHan mepetTs XApAKTEDHOVETeH Besneorodl
NPOYHOCTERY, BOTLIIOH IACTHYHOCTLMS. [IpHMensior of
AAR HATOTOBMEHHA THAHeN GLITOBOIO B TEXHHYSCHOID HA-
SHAYEHNHA, TPHEOTAMNA, BAAANLHOBOHMOMHLIX H3He i
(BOMAOK, BAMEHKHA B T, I1.).

Harypassauil mMens anpafaThiBaioT MEOMOMMCISHHEES
IYECHMIE M mavEH., Casuiil uansc TRl B Bkl e T
MeTHOBHYH LIS YePEH.

Eurnfinas meak 661 HaspecTen D016 YoM 34 ABe © I0J0-
BHHOH THRICAYN JeT 4o Hamen sphi. Cexper erd MarorosIe-
HHA OXPaHANCA Mooy AApeTaoM, Noka B D0 P, 1. 5. MoHaxXH

wa Esponkl He BuBesan xourpadannodt ue Kutasa siftoa
MEAROEHYHLIX Yephefl, cupATal HX B HOALIE TROCTH.

Harypaneasiil mine SO OUYeHL AOPOToS RONOKHO,
Ranpusep B ANOHHR IMENKOROGE KHMOMO CTOMT OKOAO
30 000 gonnapon.

Mleax ouens npoueH. 310 €ro CHORCTIO H BIACTHYHOCTE

OOJBOHIOT JONATE WETK OCHOROH AAA MHOIHX BHAOB
THANN — BAPXATA, ATAACA, FASA 1 AP,

of
e



a) (]

Pue. 43. Buexoanos {a) i anerarios () noiokis — 570 ROy OCTHEH:
WLE ROAOKTA, BX OOSYRERDT TVTEM XHEMIMeCKoR  Mogmfirs g
AP POAILIE OPTRIeCIEN O IMEepon

Pae. 44. Kanpou (a) w anecan () — om0 cnemsTaTecEie iU,
CrHpeéM LIA X OOTVHeNT SREIOTES, G piisne], gy el mepe:

pafoTHn medrrn




Xumuvweckue so0A0KNRG MOIYIAKT, KAK BRl YiKe JHAS"
T¢, B PACTROPOR HIAH PACTAAROE BONOKHOODPaIYIOIIAX No-
arMepor. Hx nogpazaensoT Ha CAEXYIONIHE TRV

* UCKYCCMAeHHbMe (RNCKO3H0S, AIETATHOE B AP. ), KOTO-
PRIE MOIYYAKRT 13 IRURPOAHLX MOJIHMEDON 1AM DPOIVETOR
Hx nepepadorky, raasasiyd o0pasoM M3 HeNNON0aM B ed
apmpon (pre, 43);

» puMmMEeMUNecKUe (KanpoR, AaBCAH, SHAAT, HAWIODH),

ROTORRE DO HAKIT Hi CHHATETHYMECKHAY - [IOAOHMEROBR
{pae. 44).

Heopranwueckue noJumMepsl

PaccMOTpHM em# oamMy rpynny noauMepos, KOTOphie
B COIHAHHH MIKOIBHAKOR PEJIKO CAAIRIBAKITCH C 3THM IO~
HATHEM. JTD HEOpraHHMecKHe NOTMaphl.

Heopraguueckus NPpRPOAHEIM BOOOKHOM ARIAETCR 80-
Geer, [Ipyrofl Heopragwvyeckuil noauMep — cepy IEACTH-
HECKYIO HETRYIHG OOIVIHTE M3 KRPUCTRLIAYBCKON c-
Phi, BLLAMBAY 08 PACIIAE B XOO0LHvIo nogy. B peayasTare
NOAYHARTCH PESHRONOIO0H0E BEMISCTRO, CTPOSHNE KOTODO-
O MUGHECHD 'Lﬂ'ﬂﬁ[!-‘lﬂﬂ"l'l: TR

B BB e
5 5 5
CTPYHTYPHEM SBEHOM STOr0 HOJHMEDA SRISCTCA ATOM
CEPEL.
HApyvrie Heopraumgeckse NTONNMepkl, WMenIHe AToM-
HYK CTPYETYPY, — 3T0 ASIOTPONHLIE BHAOHIMeHOHNA YyI-
nepoga (puc. 45), cener 0 TEAAYP NENOWETHOID CTPOEHIA,

) f)

UeCKHE TOANMeDLI, WMEINe aToMHEYD CTPYE-
~ Amaz; g — Gyanepes




EpacHufi (pocion, KpReTRT-
anuecknit  kpemmwi, Ilo-

cAeTHHE obaagasT NOJNVIPo-
BOIHHEORLIMH CHBOHCTBAMH
H HCOONB3VeTCA A8 Haro-
TORAEHHA CONHeYHY OarTa-
peit {pue. 46).

Mm npreenn npuMeps
ODPOCTRIX BEIIISTH, HBM PN
MUY DOIHMEPHYH ATOMHYIO
crpyrTVpyY. Emé Goaee pas-
HOOOpPAIHE] ATOMHLIE CTRVE-

P, 46, Cormmeunng Gt e

RATOTORISHA H3 KPRCTALIH- TYPhl ¥ NOAHMEDOR — CAOH-

TECEOTD KPeMHIS HBIX BOMBCTE. JT0, HATDH-
S ' Mep, okcha Kpemuana (1V):

PoopobHANOCTAME 3TOM0 OOJHMEDR, KOTOPRA obpasver
OCHOBHYH MACCY AHTOCpephl, SRIAKNTOR KBADI, KpeMHEe-
2EM, FOPHKE XpyCeTank, araT (pme. 47).

He menes pACOpOCTPARER W TAKON Bamumi 118 auTo-
chepsl TOARMER, KA OHCOWJ ATHMHHIH. Hnnwe seoro oba
BTH DOANMeps oDpasyIoT MUHEPATE, UMannine ofmes -
JEAHHEe JAMMNOCUHITHNNOM K. I": HHAM OTHOCHTCH, HI.IJ'.I]J-HMI:').
Beran rAnHa (HAONHH]), NOA8RLe MIITATEE, CHaa (pue. 48).

[Mosiri Bce muHepaihl @ FOPELE MOPOLL THELCTRRILANT
coboll NPHPOANLIE MOIHMEPEL.

al 1] il i

Puc. 47, [Mpapomusee Qopms oxciga KpeMuana (IV): o — xsapn;
ﬁ: KpEsneaEMm; 8 — ropildil XpyeTank: ."_— B]‘_EI_T

i
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Pue. 48, AroMocEINKATE. 4 — Ha0anE; § — nooesod ImwT;
= CHKHER

Cpean HEOPTAHWYECKHE ODOMAMEDOR BCTPEYATCR W AO-
STOKHA.

K smunepassums sogonnan (puc. 49, a) oraociT achecT,
HagaeHa MIsecTHHIA ua Pyon nog naspaHyes « FOpPHEL
néns . Ha wero ua npegiipATHNX XodRruaa « KameERoro mo-
Acas (TAK HEPEAKD HAIRBATH ¥ parheKHe TOPhR ), TPOMLITIT:
meHHEEa # npeanpuaasaTess [1. H. Jemungosa maroras-
ANBANH HecrophaeMoe Dease, KOTOROE TOT B KAMECTRE 310"
THYESCHHX NPEISHTON QARSI SHATILIM JOO0AM, B TOM SHOIe
H HMpoeparprne Exarepanne Benscoi,

AclecT B HRINH AW HCTOARIYIOT AO8 TPOR3EOACTRA TEn-
J0- B OFHe3aNHTHRY XHMHUeckl cToMKEX B ADYVIHX Tox-
HugecKux vagesult n reaneir (puc. 49, 0).

Ha sToM MaTepHuane Bk cMOTIR VEoINTECT, 9T0 XXMM
MO Mepon 9T0 VHHUBEPCANRLHAS XHUMHYECKAR HATero-
PR, 8 88 DOHATHA! sMOHOMEDs, s TOIHMEDs, «CTPYRTY]D:
HOE JREHO , & CTRIINET L T MR TR - {ar:m.l.uuumr. NITLAD
SO H‘I-l!]h'l‘]l!‘!'l OONNHAKORD MPMeEHTME KAK B Opragnyeg-
CHOIE XUMUH, TAK ¥ B HEOPTAHNTACKOIN.

Puc, 49, Munepoasmoe pososEso — achect (o) 1 maperan wa mero (i)




1. Moanmepni. 2. Mlaacrsmaccss. 3. Kaacendmranna
NOANMEPOR N0 HPOHCXOAIeENK  (fnonoanmepst,
HEEVOCTRENNLIE W CHNTETHISCKNE NOANMEpLI) 0 1o
OTHOMIEANI0 K HATPERARNI0 (TEPMONIACTR H TepMO-
peaxronaaeri). 4. [Mpumenenwe nracrsace. 5. Ho-
aownn. G, [Ipupoiike moJoKHA (ENBOTHREES, PECTH-
TEALNBE H MENEPANLRLIE), XHMEYECKHE BOJ0KnA (ne-
KyceTRennme w cuarernueckne). 7. Heopramwaecime
NoAHMEPEL.

®© 9 50 © © 0 0° Ol

A3

(I AR AR R R R R LR

L, Yoro paKoe mOauMep, MOHOMEP, CTPYRTYPHOD JDOio, ore-
pens nornMepasun? TIpn oraere nemoasayiiTe suanme, no-
JIVIEHERE 13 HYPo8 OPrEHECIBCHOIl X nsmn.

2, Knpne dwonournsepil B saeere] Cooaparrepaayiime ny o me-
[OALAGEEHNEN (IOHATIE, HEPEMNCARIEIN B Um0 poce.

3. Benomuiite 0o KYPCs oprAHENeCEOl KnMps Deolen ot
CTpOoSnnE, cooiicTE 0 NjHIMEHSEHIH EDAXMAID B I mmil .
CpanmTe inx.

4. ro varkor naserMacei? Ha garne rpynmns Bx aenaT: aj mo
CFPICHITE LI B HAPPERa 0 ) I mpomenoBUIesieg B) mwo Ti-
¥ peAKILKN, ¢ HOMOLLEK KOTOPOH NOaysimoT nonnsep?

5. BooowmpsTe, 9To TaMoe NOIHMEpUSATHA | ToTNEOHIemn-
wpin. Cpansare wx, TTpenepme opuseps. Tpe orpere ma rroT
BOMPOE RONOELIYVEITE IHARNS KaE 00 OPrARLNSecKol XM,
Tk i oo obaet Guoari.

6. Yro takoe nonorna? Ha waxse rpynoe ux genar? [Tpaee-
ANTE DM i CCHRAMRITE O SHTERIE HOHEPETHRX 0jeg-
eriirresed wnsetoll rpenme.

T. Bannmmre YBIemne Peakien IorHMePHIATIN DeOiecTmm,
BRUTELHEMOTD TRONHYSC KM HYEOM B CI0 e ONACHDCTH .

B. Mogroroswre coofopemme n revy « CHerernyecyms nos-
MEDH LS MOTEPHATL W KX OSLE B CORPEMer o TRXmmEe s . 1e-
novtbava LD 8 podmauskie TN HI KN HEhopaum,

8, IMogromoekTe coolimme no MaTefiaiam Tad s, T
Abmaof 5 aaparphde, o DONE TEPMOTLTNCTON B TEp O pe i T
NARCTOR & HEHANH COBDeMEHHOM (OIinoTin.

10, Kakue Heoprasuqeckng noammMepit aas dasectau? HYro
olimero & nx crpoesicn? Kakyio pogh amn irpanT B Hexnnoil

npapome?



§i I'azoobpasnble BemecTsa

BONBIIHACTED BOIIECTE B JABNCHMOCTH OT YCIOBRIH Mo-
ryT HAXOAWTLCA B ofHoM 13 TPéxX asoBsix, AN ATPeraT-
HEIX, COCTOANNNE: raaoobpataos, BULKOM HIH TEERIOM,
Hanpusmep, Boga peTpedseTes B TPEX ArperaTHLIX COCTOH-
auaAx (puc. H0): saakan, reépran (1éx) n resoobpaapas
{ropsHOi nap).

B rasonodl haze paccTomsHEe MEBUTY ATOMAME W MOJIe-
KYJIAMH BO MHOTO DAS NPOELITTIAST DAIMEDE] CAMMXY YACTHL.
[Mpw arMoctepmoM JanleHn 00LEM COCYIA B COTHH THICAY

a)

Pro. 5. ArperaTssie cocToNnmme nooW; @
9 — rasooGpaamoe




pas Goasine cofeTReEHAOrO 0HLEMA MOTEKY Fiaa, N0ITOMY
NS FAI0E BEITONHASTCH 3aK0H ABOragpo:

RAAKOBLIX YCOOBNAKX COIepoRENTCH OO0 somoe

’ [lmnmnﬂﬂninwrnmmm'
YHCA0 MOSEKYT.

Ha ororo snkonn DLITEKAST BATHADE CASACTERE: 1 MOIE M0~
GO0 FAsA NPH HoPMATLHLY yeaosuax (760 mm pr. . n 0 °C)
annuMaeT ofném 22,4 1. Dror ofkénM, HAK BRI SHOSTE, HATL-
EAKYT MOAAPH M obBbémom 2aaoa (V,; = 22,4 a/mons).

Caabuie cHIL NPATAMKEHAA MOGEEYJI A2 He MOTYT
VARPHLATE X JPYE OKOJI0 APYTH, DOSTOMY FASKl He MMEOREFT
coboreennoil opMsl 1 ofRiMa, 8 IARNIMAINT BoChL OibitM cOo-
CYAN, B KOTOROM HUXOANTCH,

Taam nersxo caumawred. [lpn 3ToM RaMengeTcn Mex-
MOABKVAAPHO: DACCTOAHMNE,

Baarogapsa G0ALMIOMY DACCTOANH MERIY MOMTEEYIAME
nodLie Fadkl CMEIEBAOTCA APYT ¢ ApyroM B moblix cooT-
HoweHNAX., BamuelaMm NpRpoaHLIME CMOCAME TA30B
ABAHIOTCA BOJAYE W OpHpPOIHKE ras.

CotTas BOAAYXA B HACTOAIISE BPEMA OTHOCHTEALHG [0
CTOAHEH, O CHAAALIBANCA MHAIROHE ger Gaarogaps
iborocuuTesy, ocyIlecTRNseMoMy pacTennamu. Heropmo
HOOHMKHOBOHHA W DAIBATHA ATMoCQEeph SeMIH MORHO
IpeACTARNTE B BIAE cxenmul (pre, 51).

B oramuue oT BOAAYVEA, cOCTAR Apyroft eMecH, copmu-
popasmefics B negpax desman, — DTPUPOIHOFO FAGA ZARH-
et or MecToposUieHnA. Ted Be Mene® DCHORY 870 COCTAR-
AAKOT NPEAeIbHEBE YIASROAOPOAL: MOTAH H €MD roMOIOTH
(ran, nponad u Gyran).

Myapas npHpoja PasMecTHIa 3TH FA30BLIE CMECH Ha
IAAHSTE OTHOCHTEIRES HIoNHpoBAHHO ADYE OT Apyra.
Ecan e npoMaoiiér nx nepeMemuBsaife, 3T0 MOMET 3a-
KOHUYHThCA EaTacTpodoil, 910 MEPeIKO NPOMCXOANT TP
HecObImaeHH NPABMA TeXHAEN 0e300ACHOCTH B MAXTAX,
pPYVAHNKAX, MecTaX Hedre- n rasogolLidm, A8 0 OpOoCcTO
B OMToBMX yonommax. [losrosmy npH omymesns maned-
MIEro SANAXA « Fasas HeolXoIUMo OPpOBETPHTE DOMeIeHne,
HE REAWMATE agexTponpubops, waberats awdoro orns
o HeMEATeHHEO 00PATHTLEA B FASORYIO Caymoy.

:#l"



PAHHAR BYTRAINTMECEARATMOOBEP A

Memn 4+ Oy - Okcis yraepoga (1Y) Assanx F-ml
CH, Ci NH

B NEEANE, IATHM

R TR - ; ;
RLICH B PREOEMN- Baapmoaeficrme
nax, ofipasoean r HACINROI0M,
KupHIAT (porocitaTes)  yowwrpshussins
BAILONE fascrepouenmn
IN TOCHer
|

Y aeTh Yraspogh
[salal S TN
BRMETTREI YT

m"?r-"f N (TH% )

Puc. 51, Hetopaa BOSARE B0 i PRAIDATES ATMOCOeR Sesri
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[IpupoasfA ras — 5T0 He TVRED ASIERDE, 3K0I0rnye-
CEN YHCTOS, IAePreTHdecEn o SHOHOMHSeCK BRIDOIHOS
TOILIHED, HO TAKIKE B [IEHHDE XHMINecEDe cupes. Onuy na
OpOAYETOR Nepepaforin NpupogHOro PESE AT0 B OPOL.

Bodopod H, — cammii nérkuii raa. Ero nenoasayor
AAA OPOHIBOACTEAE AMMHEAKA, XJ0POROIOPOIA, HOAYHEHHA
MADPFAPHIA, BOAOPOIHON PEIKM M CBAPKH METANION, B KA~
YOOTHE TOIJIHER AJA IDMraTensl xKocMmmdecknx xopabned
{pre. 52). Bopopoa — oTo DEPCHEKTHAHOE JKONOrHYECKH
YHCTOR ARTOMODH.TRHOE TOILIHEO,

B aafopaTopii SOS0POA DOJYIEHT SRS BCero B ANna-
pare Kunoa (pec. 53) paapMomeiicTeneM DHIKA ¢ COAARNON
KHCNOTOMN: -

Zn + 2HCI = ZnCl, +H,T.

Tk KAk BOROPON caMBIR T6rKuil B ranon, 8To COGHPAKDT
B Nepenépuy T BRepX gHoM cocya. DnpejeanioT YACTOTY
BOAOPOSLE N0 XAPAKTEPROMY IRVEY BIPLIBA &1 Hebonsmora
goamuecTRA. IToT serT MomeT OLITL DADHBIM: rayxoi
KAOMOK, BCIH B COCYIE HAXOAMACH YHOTLIH BOJAOPOT, B XA~
PAKTEPHEIN « AN aBYK, 80N BOIOPOA COMEPHAN TPH-
Mecs Boagyxa (pue. 54).

Cmeck gayvy obhLE8MOE BOZOPGAA W OHOMD 00 BEME KHCAO-
PONE HASKBANT S0EM Y LM 500, TRK REK OHA TP TOAHLE-
TARWN BIpMBAETCH .

T

L1

Puc. 62. Bogopon TOILARBG KA Pue. 53, Antapat
ROCMITHECKIX Hgnnﬁm!ll T_illﬂlm
Fi g



Kueropod O, kax B yie saaete, cocrasaner 21% ar-

Mocipepul. KpoMe Kucaopoas, 8 BEPXHNX CA0HX aATMOChepk
COASIMCHTCR ALI0TPOINHOS BHIOHIMEHEHHS KHCIOPOIA —
gaon O, Armocdepanifi 0300 HITeMECHMBHO DOCIOHIAET

yasTpatpoaeronne ayyn, Taxus obpasom, csononsft caoit
FUIHIIAST MHAHL HA JeMJIe OT UX ryDETEIRHODD BO3-
neitcrong. Bmecre ¢ rem atmocdeps nponyceaetr wathpa-
KEpacHoe manyasersne Commmn.

Armocdepa, Gararofapa comepiRAIUeMyYCs B Hell osoHY,
YrAeENCIoMY rasy # BOQAHOMY DapY, MASCHPOHWNILACMA
Aas undpaxpacioro maayuenns 3eman. Ecan 6w o raow
He comepH#tiaMck b atmocthepe, Jemias npespatiiack Owd
B Geamuanennnil Map, cpeaHAs TEMISEpaTYPa Ha DOBepX-
HOCTH KOTOporo Deina 6w —23 °C, B 1o BpeMs Kax daxTige-
CKH OHA papHa + 14,8 °C.

Cocrar armocepsl MOMeT HAMEHATRCA B PeIVILTATE
ARTPONOrEHHOr0 (BEIBAHHOND AEATENLHOCTLI “MENOBeKa
Ha npuposy) sarpaagenus. Hanpumep, oxcaaw  cephl
H a30Ta OOPasyYIOT B aTMoCHepe AR0THYID B CEPHYI0 KHCA0-
Thl, BETTAGANMIIHE B BEAE KUCAOMMBHYX dowded W BRAL-
pawmue rudens pacrennit (pue. 55) w smusorHmx. Ons
HAHOOAT OONRIDON Bpes APXHTEKTYVDHLIM [AMSTHHKAM

Hy

LY

\

\
\>

Puc. 658, [Torntmwii or wne-
Pue, 54, Tlposepin AOTHRX  AodAel  xoofivn

ELOPOAR IR CHCTOTY A

i



Pue., 58, Paspymomiide cioTHEIMNT TOHAAMA CHYNLITY P

(pwc. H6), paRIpYIAIT MeTAIIHYECKHE KPLIIH M HOHCT-
PYRIIHN — MOCTEL B OOO[PREL

HegvocTReHHOE JATPATHEHNE OKPYEAKIN cpeahl oRa-
ORIBAET KOUCBEHAOE BOMIedcToHE HA aTMoopepy,; WaMeHAR
ef cpofcrea, Tak, B pRayALTATe VEEIWIHRANTIIETOCH (-
FrAHME TONAMEA B VMEHBIEHNR nacaged, IaHATHX jiliLey
TUTENEHOCTEN, TEMIOE (POTOCHH TETHHEOKON BOCCTAHDRIE-
HEA KUCTOPOLA Ha YIAeKHOI0oN Midn B HECTOHIEE BPENH
ymenkinmaocs aa 30% aa nocaeaane 10 taie. ger. Exeroa-
nag yOuaes KRcaopoaa cocramaner 31,62 mapa 1. Ecan
YUECTh, WTO B aTMochepe cogepiutea 1200 Tpan T Kecao-
PONA, TO BMO KOOHYSCTRO B ATMOCHEDE 38 POA YMEHLITASTCA
#a 0.0025% . Kasanoeh Ok, 870 HEMHODD, WO, OYCRAANO,
MOMCET BCTATE BOIMPOC O BEEASHIY OrpANNYeIHH Ha noTped-
JEHHE HHCTOPITH .

HaxonieHBEe yraekHomaon Mass H ApYrHx BemecTs B 0T
Mocepe — IpUYAEE AdPHU Koo adabema.

Mapunxonmii sdperT — Harpesalde BHYTDEH-
* unx caofés atMmocthepnt Jeman, ofvenonaerHoe
NPOAPATHOCTEM ATMOCEMEPE I8 OUHOBMOH SacTH
panysenns ColRna 0 noraonesEes arsmocthepoi
YACTH TONAOBROTD HAOVIEARWA DODepDXHOCTH OJa-
 HETHL, HarpeTodt Coaniem, J

= i - -

i

Pace MAOTRHM o0 SNTEReE. Maxcumoneias KORIEHTRA-
A 030HA B aTMochepe pabnogartes Ha BeicoTe 20—25 kM.
HapecTHo, wTo 0300 OOrAOMAST vALTpamoIEroRLE AYOH.

e

e



II[}H DTOM OH CHIOERHO 'Fiﬂ:-l.-l':l]'pFHﬂF_.Tl."‘.ﬂ Fi I.'IIJ'EIIIII;TI;‘TI.I}'{“I' L0
pe TENAA AEMEIME caoasmn atsochepss, [Tomuwo smono,
O30H, HAK W yIAeRHcAsIl ras, morjiomser nadpaspacHos
nanyuene deman. CreqoRaTeakHo, 030H HE TOARKO CIACA-
BT BCE HMHBO® i 38MIe 0T VALTPahHONeTORL X JAYVIRH, HD
BMEOTE € FIVIERKHCALM FAA0M ACDAST HAMHYE OOk B Te-
nopoM Banarce aTMocepnl Senan.

MNapenkoemil afupext npusoINT K raobatsHoOMY HoTen-
Jenne KanMata. Yrolk MOEATHR, K4k OHO BOAHHMKAET,
BCOOMHEHTE, KAK HArPDEBAETCA ABRTOMOONIL HIHYTPH, KOTILA
DH CTOMT ¢ SARDEITHIMH OKUAMH BHA conHne. CooHEMHBIR
cneT J‘.IIZH.I-H.!.EHEET ‘!’EI‘.I-EH -I.'.T'ﬁ'H,'HI H MOradoiliaeTel cCHICH LA
" APYTHME npeaMerasu canons, [Ips srom caeToRan oRep-
'R HPEHFHIM'L‘TT-H B 1'l‘.'!I:IJ'IUH:|.'H.J. H{.ITL:]J!,-‘H'J npegMeTRI OTRE"
AT B BHIEe MHpPpAaRpacHore Hanvuaenms. B ooramame or
CcBeTH, DHO [IONTH HEe ﬂl'.IﬂH!-I!I-I'.H.-t'!"I' CHBO3E CTﬁ'I-:.'I'I:ﬂ !Inl}!,r:q'{}'_,
Ts € CCTABTCA BHYTDH aBATOMOOHAR. 38 CHET 3TOID IIOE K T -
2TCH TEH]T'.‘-'F-FI T}"F'.Iﬂ. TCI e LR MO LIPORCKODOOHRT 1 B ]'I'HF'I-I'LIHE'-..
OTHErO H IPOMSOIIES TERPMITH « TADHHKOBLI Hdubects.

Armocdepa FTO HE TOALKO CPamn, B KOTODROM MBI HH-
peEn. Bosgayx armoctheps coyEaT OCHOBARIM HOTOTHHKOM
DOAYIEHHA KHCIOPOAA B npOMLIOLIeRHocTH, OfaacTn -
i (d EERI TN SIS ] HEHRCIAODMOOR MOATHD ﬂ}iﬂ_[}ﬂl-’.']'i:-l}ij:_‘lulju'l_‘}_. OBV MA
CAOBAMH — Auxnawe (puc. b7) @ ropense (pue. 58).

Pue, 6T, Knegopoy seofixogams g duixnim

=



Puc. 68. Knecaopoa noasoaiBaeT TopeHms

B nabopaTopii KMA0DOS MOTY AT PAIIOHCHIEM Tep-
MaHrasaTa gaaud (pae. 5% naon nepoxciEga  Bogopoga

(perc. &0}

ZKMnO, = K.MnO, + MnO, + 0,7,
2H,0, = 2H,0 + 0,T.

Pue. 59, [Moayussne KRCIOp0-
am w AaBORpRTOREN PR
o MEPMAHTEHATA KAAMA B OO~
ﬁIIIlII.:I!IH' B0 METOIDM DRITEC-
WEMEEN BOSAY XA

o

I al

Paec. il [lomyuaeHiEe BERcsaop-
an n anBopRTopIE pazIodHeny-
=8 e HEECIITA BOJODOEA i e
fll1|'ru'lrl:l!|!" BT MIEFTOJICEM. BT -
P VL BT R



Pae, G1. Npasesense yraeencroro rasas [ TYIREINNG TOA D06
2 — APpaHEHNE MOPDCKEIEEOTG;] g — AP NGACTRG THIYENE IERTNT-
won: 4 COATAHRE COELMpsrETon HE S1nne

CobnpamoT KACTORE B COCYVE METONOM BRITECHOHNH BOa-
ayxa (ocm. puc. 659), TAK KaK OH HEMHOM THAHENEE BOIAVEA,
MM METOJOM BMTECHEeHHS BOAK (oM. pac, B0), TAE KaK oH
B Hell MANOpRACTEODITM.

PacnoasaTs KHCIOPOI MOKUHO IO RCTEIXWBAHNI RHECEH"
HOMH B APOBHPKY C 3THM FAZ0M TABIER Ty URHKN.

Vezpexucawmid zaz U, muporo NpUMeRANT JI8 Aaro-
TORASHHAH WMATYYEY HANHTKOR, TVIIOHTA DOXNADOE H nomy-
YEHHA «CYXOI0 JdbJas, HOTOPEIR MCNOABIVIOT 108 OXTaM-
AEHWA H XPAHEHAA TPOIVKTOS DHTANNA, B DepBYH 0UePElh
soposEeHore (pac. 61).

B npoMRIIeHHOCTH I~
APEMCALIE Paa noaysanT of-
HUTDM HABBCTHAKAS

CaCO, = Ca0 + CO,T,

B aabopatopmny oxewg yre
nepoga (IV) noavuawr geii-
CTHHEM COAAMOR EHCI0TH
HA MpaMop:

CalQy + 2HC] =
= CaCl, + H,O + CO,T.

CobupamT VOIeRKHCcas
riad B DOCYA METOLO0ONM BRITEC
HEHIH BOMYEL, THK HAK

Call0y

orcEn yraepoga (IV) moarn
B 1,5 pasa TRAEEISS ©o0o
(puc. 62).

M. B2, ¥ raexnoaiai raa
COMEPRIIT B COry MeToIomM
ALITECHEH NS BOAZY KA

i
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Pae. 3. Conocofis picoosHABAHEA YIAEPKHCADMN Mad @ — TAamoaie
ayunazal; § — pepecTRoBol Bogol

PacnossnTs yraekueasilt rAs MOMHAO BAR € ITOMOLLELKD
FOPAMIEN IYVMHEEN, KOTOPAd PACHET B erg arMmoctepe (yr-
AEEMCALIN A3 He noggepiuBacet ropenne) (pmue. 63, a),
HAH 00 OOMYTHEHHNID HaBecTroB0l pognl (poc. B3, 4):

CO, + Ca(OH), = CaCO,+ + H,0.
M3 Bo3AyXA NOAVHAKT HE TOALKO KHCAIOPOA, HO H A30T,
HOTOPD BT BMECTE O BOIOMHAIOM COVERT Chl |]'E|l..;'3|'l AR T ae-
HHA HEHHOMD MAsoolpasMoro TPpoIVRTA — asmsmuaxa NH,:

Fe, 1. @

3H, + N, +——— 2NH,.

B nafopaTopMH aMMHAK NOAVHMEIOT BI3AUMOIeRCTEREM
Meaoved ¢ coaasy amsones (pue, 64);

NH, 2NH,Cl + Ca(OH), =
'm - CaCl, + 2H,0 + 2NH,1.
: [i | AmaHAK Jerve BOJAVXA,
LT: ':.’I"" || _ noaToMy ero cobHpRIoT METo-
L

AOM BLRITECHEHNA BOIIYEA R
MEPEREPHY TR RBEDY  OHOM
cocya, PacnospaTh aMMMEAR
MOMEHO: @)oo sanaxy; 0) oo
HIMEHEHHK DERBPACKE BIIRAC
HOill NaEMyCoBRDH OymasiKn
(¢ EpacHOrO onBeTA HA CH-
HIH ) B) o NOABISHNN QLIMA
Prc, 4. Naboparopiil Mp¥W  MOAHECEHMH CTeRIAH-
enoeof oY e Ao manoqaKn, cModesnol oo
M MR aanoit xucaoTol (pao, 65).

T

a
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Pue. 85, Pacnossasanme nMmuasa: o OO0 GOaxXyY; § — 0o maMeHE
HEN DHPACHH HHAREATOPHON Gymamen; o T MOARTEHTE TR
npi NoOLHeCceENE CTERANNNON nnaodKn, cmoveasodl conrmoil wue
aoToil

[Mpupoauniit raa cayRAT CRpbEM 1018 DOIYHEeHNA LeH-
HEIX 'l U'ﬂ-"'-'ﬁ'llu;ﬂllﬂx GPTAHHYECKIE corinuenmni, HANPpHMEepD
FTHJIEHA.

Fmunen (CH,, win CH,~CH,) npumessmoT gi8 noay:
YOHMH APYTHX OpraHfYeckix congumenndi (puc. 66). B npo-
MEIILOHHOETH STHASH NOAYYAINT Aerigpiposaines pTaRa:

‘-1H_'.|_EH;I

AT

» CH,~CH, + H,.

I_EHI_CH‘E_ }n

T THILEH

Pae. 56, llpaaenenmwe avinisin: | B OROIIEXPAHILTHIOAN gan
YERGROIN codpeaatiEA naogon; 22— TPONAROLCTRG O FER N G-
exnx conanresnl (ooawsrnacun 2, pacteoparenell 3, yReyomod
KHCTOTH 4, cnwpran &, &)

"



Puc, 87, JaSopaTopii-e coocobn DOOYSTeiiinn FruaeHs: o — Jemoan-
MEHITRIILEH  DTUEFFT IR, ff — KaTaaAnTHYSCIKGN AeTuApaTRIIA
ot i bt S

B nafopaTopiH STHISH NOIYVEAIT ARYMA cnocobamn: qe-
noauMepuaanned noawaraena (poc. 67, a) nan xaTanRTH-
yeckoll Aermgpataumeil sTmaosoro cuupra (pme. 67, 4).
B kauecTse HATAAMAATODA MOOOALIVIOT BEOYID DANHEY LIH
HHOTHIE OKCHT BIOMMMHA:

(—CH,—CH;—), — nCH,~CH,,
C,H,0H =% ¢ H, + H,0.

FacnozaaoT aTineH o obec ey BANND TOIKHCIeEHO-
ro pACTBODA MeDMAHTAHATE KAAWA Ban OpomMHoil BOIM
[puc. 6G8).

Pue. 68, PacnoarnanaiAe STHISHA © HCOOIL30ORANNEM: 8 — pacTBOpa
DUpMANErANLTE Kaana) § — GpoMBoil noj
7r



1. ArperaTEsie cocTonnNa BemecTn (rajoobpainoe,

mHIRee W TEEpaoe). 2. 3akon Awsoragpo. 3. Moasp-

meii of%im ragos. 4. Ceoliersa rason. 5. Boagyx m

lpﬂ.l:l‘hli Fad — MPRPOIHLE FasocipaIHLe CMeC.

. 1. Rncaopog w oaou. 8. Kncaorawe pom-

mh 9. [5 mnnui apepexcr. 10, ¥raexwcanidi raa.
11. Anm:. 12. Druaen.

LA R RS RN R R R N Y R R T R A N R R NN N R NN NNl

. 1. Barne arperiTise cocTONRAH MIOECTES B THASTE T
. 2. CopmyanpyiiTe oaxos ABOragpo B CISHCTEHE B3 HEMO,

. 3. Paceuntaiite Moccy aMMUARD, KOTOpkl TpH HOPMATRILIX
Yedonunx aanpsast ofsesm 57,2 8.

. 4. Hulvanre ofmis, moropnll sasmsasoT (opE 6. v, ) 32 rokop-
An cep (TV),

5. HasoumTe, HAKNE SOE FRGOBEIS SAKOME BOM WIDECTIN 63
KYpoa dusamem,
6. Sanninre ypapneane Meagaesrens—Kisnefipons. TTpaagy-
MATTE JATATY 1A SN0 THHMEREHNE 1 [RTITe ed,
T.Yem ovawsaeres rasoolpasHos COCTONNNE BENIECTHA OT
TREPAOTD 1 MWAKoroT

.. B, Kag cipopMuponuncs ardocheps 3esmnn? Kakos eé coo-
Tanl

. B Kax gerTessHOoOTE wenoseka (anTponoronEsil GaxTop)
napReT i arMocdepy? Kak Musinsuan posaThs 970 Banaane?

' 10. Nogrorossre coolierie i Temy +Osouosrll DICT LIARE-
Thi ¥, HEMOAETY A BOIMOMNOCTH Hmpnm.

ﬁ 11. Kax nounyunrs, cobpaTs o NMCIDanaTs: a) sogopon; 6) Kme-
AOPOA; B} yRAeKmean il ras; r) oManta; ) omienes?

. 12. Kag noayuaior s npoMmsiuiaenwocTi: a) sogopox; 6) wme-
Jopog; o) yraesncawfl raad ¢ avmsnaset gl svnen? Hasoswes
OOARETIE HX IPAMEHSNA.

t 13, C nomomgsen Hurropuera nogroropnsre coolmenmne wa temy
sllaprnronait sfidpeet B aTMorthope SeRUTI I 6T TS OMCE e
MOSASACTRIA .

G' 14, Hpegnomnre npofaeMaTiney MeRTyHAPOIHON RoHpepeH-
M, BOCHRIENAOH COTRY AHNTSCTIY N0 JAITNTE STMOCHe L,

e
—



§ 9 dHunkne semecTsa

ARnaxoe COCTORNAS BEIeCTRA XAPAKTeRHIYETCR TEM,
YT0 MOVIEHY LR 60 HAX0AATeH HenoCpencTReA O JpVT Boa-
a8 APYTA, MOMTOMY OpPH NOOMTEE HAMCHWUTE 00BEM MIm-
KOOTH LAHGE HA MATYVH BEIHYAHY HOuM HASTCA JedopManis
CAMEYX MOJERYIE, TOSTOMY HHIKOGCTH MASOCHHMASME.
Ony TeKYYH, T. #. BE IMEI0T cBoel opMLl, 4 TPHHIMART
ropMy CcOCYIA, B KOTOPOM HAXOAATCA. ECOR MAAKROCTh 10~
MECTHTE B HENPCOMOUTE, TO OHA NpIMeT QopMy mIgpa e
wpyrnoft kanay (prc. 69).

Camoe BANHO® H VHRKANBHOE BEIECTRO MO MALICH nma-
HeTs — 370 BOJA.

Hiuaun aapogunacs n poje. ¥HusoTHNEe, pACTEHHA, YE-
noeex cocroar ua T0—B80% nua soaw. [Hovepas 50% ceoeil
MACCH B PEAVALTATE POJOAANNN, WEN0BEK BILE MOMET 00
TaTheA B #uswx. Ho norepa 15—20% macckl TeNA B pe-
IYALTATE 00eaB0M HBANHA CMEDTET LI,

Bee peakinn oOMeHA BEIIECTE B OPTAHMIME YEN0BERa,
H B OepEyIo ouepdil PeaKIIN Mapoands, IPOTeKarnT nIn
C VUADTHEM BOLLL, HAN B BOIHON CPpege,

Bogs — He TOALKO YCIONHE HOAIHE WHANBHIYVOILAODD
opragmama. Bea ped Gurno Gul HEBOIMOMHED CYIECTROBARTE
Grocdepe, T. &, HIAHE HA 30MI8 BOO0Ie, TOCHOALKY KDY«
FOBOPOT BENECTH W AHEDIMH B GHoC(epe BOZMOKEH TOJARRO
€ VUACTHEM BOJLL,

Kpyropopor Bofkl 8 OIPHPOAE OCYVUIECTRIHETCA He-
npepeiado (pue. T0). C nopepxmoctit Muposoro oxea-
Hi EMPTOAHD  ACHADAETCH
453 e, kM poga. Ocankn,
BRIMAIANIIAS HE Jemiw, oo
crantaor 525 Teic. k', [Mpe-
BRITHEHIE [APpOHCHOANT 848
CHET MeHADSHHH BOAL! & JIPY-
X BOAHLIX DOBOPXHOCTEH B
Tpamconpamini  (ACHApeRwA)
ATArY pacTeiAM,

Henmapriomasest 8o, KoH-
aeHcupyacs, ofpasyer ofiaa-
Pue. B8, Kanan manaxocr KA W B BHOE OCATKOE BEIITAIA-
uMerT opMy mapa o7 HA JOMITIO. DTH DeasKRu Ho-

o
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Pane. T I{I'!l].l'l."l.'lhu;hh'r BOEl 0 T pogn

FACHIAMWTCER mouBodfl, ¥ B pESVALTATE NOAIEMBOND M HO-
BEPXHOCTHOND CTORKA BOAL BHODL BOABDALNAIOTCHA B MODH
H OKEAHK,

Kpyropopor Bogs — 2T0 XOpomlo OTRETYIHPOBAHHLIA
MEXAHHIM, KOTOPLIT GECOPEPRBHD « KAMAETs BOAYV N3 OHEe-
alA HA MATEPHKH M olpaTHo, IPH 2TOM BOAA ONHITARTCA.

Bogrsie pecypen 3eMan cOCTABAAST COTEHAR W MPECHAR
soga, Mpuuén 97,2% or obmero sanaca (1345 man km')
OPHXCIHTCA HE poakl Muaposoro oxeans. Ha gomo npecuof
sojial ooTaeTeR 2,8% , HO ecaN HCKIONMATH NONAPHLE Je-
HHKH, NDOKA oH# HefqocTyYIHLEe AA8 HENGALIOBAMMA, TO,
YBhl, TPHXOOIHTCA KOHCTATHPOBATH, 9TO NPAKTHYSeCKR
OPRXOAMTCR MOMONLIOBATE Nk 0,3% sogumx pecypeon.

TeopeTHYECKH MOMKHO CHHTATL BOAHLIO DECYPCLL HENO-
HEPNAEMEIME, 8000 NPHAEAThH, 9T0 TPH BX PANROHATLROM
HCOOALIOBANNE OH HenpepLBHo BO300HORIAIOTCA B NTHO-
mecce Kpyropoporia. BMmecre ¢ tem norpelasume Bof yaoe-
NHYHBASTCA, TAK KAK DA CHyHHT OQHIM 13 TAABHEY BI-
A0B CHPLA 408 TPOMBMOLIERROCTH. Eé B OrpOMBRX KoaH-
YECTHAY HOTOALIVIOT I KAYSCTES TONAOHOCHTESHE I TEPAKT
B IpOIEcce OXJAMISHHA H ToJorpeRa. B MeTAILTYDrH A
BRINMADKH 1 T 9y ryvan it nepeniasti ero 8 oTads Tpebyvercs
300 v poant, gaa oonavaenws 1 T smean — 500 ¢, 1 7
Huxens — 4000 v sogel.
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Oaups W3 rIasiky noTpeduTeacl Bogk ARTASTCH Mpo-
HIBOACTRO CHETETHUSCKHE MaTepuamos. Jas nonywenus
1 T enmreTHYecKOro Kayuyra Tpefverca 2100 T Boxm, nag-
capa — 4200 v, xanpona — 5600 T, Gymarnm — 250 T, [Lna
HATOTORReHNA anToMolias HyVaHe 246 T Bogsl, A LER 8a-
AYEKA MERIKOHTHHEHTANLMON DAnTReTHYeCKO PAKETI —
proerrn 100 000 «.

Emeé Goakine pacxoayercs BoaGE B CenLOKoM XoaaiioTae,

MorpebuoeTes B THTLEBOR ROQE JHHTENE KPYHHODO TOpoIs
COCTABRJAAST OKONO 8 11 B cYTKEH, 4 HA Boe Cpephl MAIHETEH-
TEALHOCTH BReIHeRAn pacxogyverca 175 1 sogut (pue. T1).

danncw tpecnodt BOAL B 20HAX HOTEHCHBHON XoasicT-
BEHHOH QEATEILRHOCTH 0 DPOKHBANEA GOTRITHHCTRS JH-
AeH CTAHOBATCA HEAOCTATOMMLIME, HO3TOMY Ve CeHtac
HeODXOAMMO IVMATE O 88 cOepe e,

Ian norTpednTe s BEaACHA THKAR XADAKTEDHCTHIA B0,
EOTORYH HREAEIBAKT BCEC T RO I b M

Comm  Veumasme Cropea M [lossis  [lparesoe- Tperoro-
HOA DOCYAW  OPOPOLE  BACHEG  RORNE
B TYLAET OHEEH  ATETHGD

=
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Kécrroll HAIWBAIOT BOAY, CONEPMANIVIO HOHBI
HANKIHA, MATHAA W JHeTe34a.

Copep:adne TAKHAX HATHOHOR B BOOE O6VOIOBAMAANT
PACTBODHMEES CORIHHEHAA 3THX METANIOHE, HAMPHMED CO-
AH [XI0PHAL, HUTDATHL, Cya1kpaTh ).

B mécrroil Boae MuI0 He MEAHTCA, TPH CTHRpKHE Geaba
NOBLIIAETCH PACXOS MOKIIAX CPEJACTH, A BOJOCK NpPH
METEE cekyred, Beé geno B ToM, “T0 MELIA NPeICTARIAOT
cofoll narpuensie (TREpALe) LIH KATHeRKE (KUAKWE) conn
HCHPHBIX KHONOT, 001y (hopMyIy KOTOPEIX MOXHO VCI0E:
#0 aanucars Tak: RCOONa nan RCOOK. Kax u Bee kaane-
BLIE i HATPWEREIE COMTH, MLLUAA PACTEODHME B BOJE M AHCCO-
LHMPYIOT:

RCOONa — RCOO- 4+ Na*,
Hero He CKAMeNs 00 AHANOIHYHEX CONAX KAThLIHA, MAT-
una M scenesa. H go rex nop, noka see noas Ca*t o Mg*
He GVIVT NepeseieHL ¢ NOMONEK MELTA B OCAT0K, OH0 ME-
ARTh, T. &. CTHPATE H MLITE, He Gy e

2ZRCOO + Ca?' — (RCOD),Cad.

B mécTHON BOAP MA0X0 PAIBAPHBAIOTCH MHCO M KPYILL.

OTHM JAJEKO HE HCYEPHRIBASTCHA CHOWCOK HEOpHRAT
HOCTEH, KOTOPLE OPHHOCHT Sel0BeKY HBCTKAR BOJA. o~
TAAHNTE BHYTRL Mafigiika inam, ecin 5 BANSM JoOME WIm
KBAPTHDE JEJATH KANATAILHLIL peMonT, B paspes TpyOm
HEHTPARBHOrD oTonaeHuA. Yro aadbmojaere? Boeaud, ce-
POBATHIA, PRERABATHH PRXALI cnof aaknnn, Oxaasipaer-
CH, HE TOALKO CPeAHNE PACTBOPHMbIE COMH KANLIMA, MAT-
HHA H MATeaA HEAHKOTCA TPRYWHON MRECTROCTH BOJL, HO
H 0cobaA rpynna conedt, KOTOPES HAIKBAKT HICTLIME.

KHeanMH HASKIBAWT COTH, HOTOPhIE ARJEAKYTCH
ODPOAYETAMM HOOOAHOI) JAMe[EHHA ATOMOR BO-
ADPHTA B MOTEEYAC KHCIOTR! A METARL.

Taxne cOTA MOTYT JATH TONLKD MEOPOOCHOBHEIE KACT0-
Thl, B TOM 4YHCHe yroledas. Hanpusep, BaM Xopomo mna-
BECTHA CPEANAH HATPHEBAR CONh ¥YIOTRHON KACHOTH —
EapboHaT HATPHA Nay,C0, (eé RassaoT TeXHHYecKol co-



Aoit), IPOAYET NONHONO 3aMellelHa ABYX aTOMOB BOAOPOAR
B moneryae yroapaold kncaorst H,CO, sa sarpuit. Ha
KAMRA0H EyxHe 0DAJATENLHEO UMeeTed euld ofHa cojga —
NHTRERAR, HAH OHIEBAR, M0 KHCAAH COMEL — MHAPOKA RGO
aaT EaTpua NaHCO, — upofykT HemoaHON saMelieHnN
aTOMOB BOJOPOAA B MOdexkyie yroasHoid kmcaors H,CO,4
na parpiil. [MTouemy cons HaswBanT KHeaoi? [loroMy 4910
B COCTABS KHOJOTHOND OCTATKA, KAK B KHCAOTEe, DPHCYTCT-
BYET ATOM BOAOPOAA,

Ananorwieao Harpuo gapbonar i ruaporapboraT obpa-
YT KanLLUll A Maranil. 9TH OO DPeXPACHO HAMOCTRN-
PYIOT 3AAHCHMOCTS CRONCTE REMECTR OT HX COUTABAD GCIIH
rEAPORAPDOHATH XOPOINO PACTBOPHME B BOAE W AMCCOIN-
HPYIOT, 00YCA0BAHBAA TEM CAMLIM 86 MECTROCTE!

Ca(HCO,), = Ca®* + 2HCO;,

TO KAPGOHATE WEPAcTRODI MK .

[Ipm BArpepaRuH BOOL, comep:amen ragpoxapboRaTh
KAJBIIAA 1 MAPHHHE [(FEECTHON AOMLI), [OCTeNINE 1T
MIAKTCH B HEPACTBODAMEBLE B PpOOHATR

Ca(HCO,), = CaCOyut + H,0 + CO,f

Maenno onm 1 ofpazyior BEKETs B uafiuuge, Tpyiax
NERTPATRHOTO OTOMLTERKA, IAPOBLIX KOTAAX # T. 4. (pue, T2).

HECcTROCTE BOALI, OOVCIOBISHHYE COARDIKANNEM B HeH
rHApoRapioHATOR KAILILMA, MATHIA § JKeJe3a W YCTpaRAe-
MY HHITEYE e, HANLIRAKT upe.ueuunﬂ AboTrooTE BO-
Akl, OOVEIOBACHHYID CONepHaAHNeM B Hell ADYTHX cofImRe-
MHH EAILIHS, MAriaa B ¥HeTess | KHOAYCHHOM HEYCTRa"
HASMVID, HATRIBAKIT MOCIOANNOL .,

al i}

Poc. 72 Hassns: @ — #a TepMoaIeMenTe SaciTpiueciono uafinm-
Ka; 6 — n TRYie NERTRATLHEON OTONIBHBA
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H wpemennas, # NOCTORHHAA MECTHOCTL BOAK JBTKO
YCTPAHAETCA JOOABIEHHEM COMNLI
CaCl, + Na,CO, = CaCO,4 + ZNaCl,
HIH
Eﬁ!_ + Eﬁ- -{:ﬂ.ma'l'-

CaMan MECTHAA NPHPOAHAR BOAA — 3TO MODCKAS BOJA.
Obmes cpegnes coqepRapme coteli 8 MuposoM oKeane co-
cTABAAeT 35 /4. CaMble MArKHe IPHPOJHLES BOAR — 3T0
AOWAEBAA W TANAA, cOAepxaMue coneil 8 KoTOpRX DIMaKo
¥ aynn, CaMan MATRAA HCKYCCTEBEHHASN BOLA — JHCTHILAR-
pozaunas. Kaaanocs 661, AHCTHANHpOBANHAS BOga Hanbo-
Are Moaeana anA opragmasma. OgEako eé RCnONLIORAHWE
HEMENATENEHD H JANKS BPeIHO, TAK KAK OHA «BRIMLIBAET
H3 OPraHuIME YEI0BEKA HeoOXOARMEE eMY MHHCDAILHLIe
COJH. 9TH CONMH NOCTYIAKT B OPrAHE3M © THmed 1 mammT-
KaAMBE, B TOM YHCAS C MEHepaAbNOl s0d0k, TPHPOITHEDE WIR
HCKVCCTHROHHOM,

B BOjAaX HEKOTOPLIX NPHPOAHLIX MCTOUNHHKOR MMEKOTCH
katnonst K*, Na®, Ca®', Mg n ap., a Taxme anmonn Cl-,
805, HCO; & ap., 1. o. seofxofdMule opranuaMy Mune-
pPANTRHEIE COMH, COASPMARNE KOTOPLIX npessimaet 1 r/a.
Takie BOAL HAILIBADT MUNEPOALHB MU, KAK H HX HC-
TouHEEH. HanGogee Gorat MuNepaisELMy WCTOMHHKAMI
oxmonménnbifl pafion Kapkascrnx Munepansunx Bog.
Tax, nanpumep, Hanfionee RIBECTHAN B IHPOKO HpHMe-
HABMAN MHHEPAJILHAH BOAA — HKHCAOBROACHM HAPIAH —
PEROMEHAOBAHA KaK NeqefHO-CTONOBEA CYALPATHO FHIpHO-
KapBoRATHAR BoJA. Cogepaanie coleil B Hell cOCTREIAET
2=3r/n.

MepexogauMmy cRORCTRAMNE 0T MUAKNX BOIS0TE K THED-
ABIM EPHCTAAARGeCKHM of1aganT MudKue Kpucmanib.
Nopobao wmuarocras, oun rexyun. Mogofno kpueranan-
SeOKHAM BELUISCTHAM, OHH ODJIAZRIOT CPARMMTENLEO VINO[S-
HOYCHHEIM DACOONOHREHHEM MOTEHYI,

Hnakne KPHCTATAM BECHLMA PACHPOCTPANEHE B HPHPO-
Ae. OEH BXOAAT B COCTAR MHOINX HHBLX THAHER, B Tep-
BYIO 04 PEAL TEX, KOTOPLIE DOMOMAT M ARLIM O DU ENIMaM
OPHEHTHPOBATHCA B [IPOCTPAHCTES,

Kax npannio, MORexyis MUIKAX KPHCTAII0B HMEOT
CHALHO BEITEHYVTYIO JHHeHAvIo @opay. Tlpn paanmasnx
YeAouMAX (HArpeBaHHe, AelcTEHE AWIERTPHYECKOND HaH
MATHHTHOTO MOJIA ) 0CH NHHeHHEIX MONTEREYT MAIEAX KpHC-
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TAAAOR OPHEHTHPYIOTCA B NPOCTPAHCTRE, WTO NPHBOIHT
K HIAMOHOHHIO CHONCTH BeUieCcTBA, HANDHMED ero IIHeTSH,
Ha sroM ocHOBAHO HEOOABIOBAHHE HMHIKHX HKPHCTASLI OB
B AHCOAERX SNeRTPOHHBIX npHiopon, GyrBesHO-1LMppO-
BLIX WHAREATODAX BASHTPOHHMY Yat0n, MIKDPOKATREY 18-
TOpax W T.A. B HAacTORmWee ppemMs MMHAKHE KPUCTANITR
OpHMeEHAT TAKMEE 100 HIMTORIEHHA TeETeRIE0poR © Iaoe:
HHM 3HPAHOM H MOHHUTODOE BEOMOLOTEpoD (pHe. T3).

1. Boaa, &8 Guonormveckan poak. £, KpyrosoporT somsl
B npupone, 3. lpuMerenne BOILI B TPOMLIILIOHIOCTH,
CEALCKOM NoasmReTEe B Oerry. A4l HKEcTkocTs  moawl,
5. BpeMeRman 0 MOCTONAHHAR KECTHOCTE RO B CHOC0-
i1 e yorpanennn. 6. Kncase coam. 7. Munepaasnue
Bkl 8, FKuarme KEpRCTANIE, HX HCODABIORARNE.

B e dFdEEEaREeRdidEsdisEaEREEERREEEREEEEFRNEEERE R EEEERE

. 1. Hem oTOR=SAOTCE BMUAROCTH OT TRAGET

2, Oxaparrepuayitre Gnonormyecky i POt BOAn] i #EH0M -
7L B TS,
3, Chemtaree Epy roBopoT BOOL B OEHpOEe,

4, JocTarouss AN IAnacop upscuodl soas ma nannere? Mo
MO AW OTHECTH DoAY K WO T el Ml OPRPOIHEM PECY -
caM T CooayiTe RO TOWIEY AP,

al L
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&, Mpegaommre cnofl mpoeiT o0 Peaci sy SRonosn Gerosoro
noTpelleHNAE S0gkd,

B, Kawonn posh BOgL B BASTITHEY TPOMBITILARILY NP
pogeTeART [Tpeasookume cooll MPOSKT 00 PEKEMY AKOROMEIN
OREOGHIE0ECTRERBO0D NOTpelas iR BogL,

7. Kngeyo nogy maswnawnr sméctiof T Kokee nigs scicrioctn
BoAL paamnuioT? Kakod apeg Meaonery HanRocHT MEcTRAR
soan? Kar yoTpanuTs IMECTHOCTL Bogs T

B, Hro tawoe sumopaasuan poaa? Lot masnx genel ed e
TOALIYHET !

B, Kageyio miiopsaininn Aoy T DTHReTin ma Dy T ¢ M-
HeEpaALEOR Bogoi?

10, Braivpeanre obpén 108 kr poganmx gapos (opr 8. ¥, ).

11, TToweMy SLiiue KpRcTRiik MOSHO PACCMOTRNBATE 1Kk
OPOMEsH Y TOUHOD SREN0 MESLAY IKHIKAM 0 KPHOTLLTIR0 i fis
crpoepmey pemecTEaY Kakamn caoficreamMn omn ofaagawr?
Fae ux weopasaywor?

§10 Teépasie BemecTsa

B TREpAKX BEIECTHAX PACCTORHNE MEMIY YACTHILAMN
(MOASHYNAMHE, STOMAMH, HOHAMN), K&K W B HHUAKOCTHX,
CONOCTARNMED ¢ DASMEPAME CAMMBX 9AcTHIL. ONHAKS clhl
ux BIANMOASHCTERNA HACTOALKO BENHKH, 9TO DepeMelne-
HHe YACTHIL OTHOCHTeNLHO APy apyra sarpyareno. [losro-
MY TBEDALIE BREINGCTEA JAHINEHL TAKGM XAPAKTODHOMD 108
WHAKOCTER CRORCTREA, KAk TeKVUeCTh, CASI0BATENLHO, Té-
aa, COCTOAIHE M3 TREPAMY BENECTE, COXPAHAIOT HE TOTh-
Ko 0 LEM, HO 1 opsMy.

TrEpahie REIECTHA N0 CHOEMY CTPORHNIG i CBOMOTEAM
NOAPAIABARIDT HA KPUCAAAUNECKUE H amMopd e,

Kax pul apreTe, ATOME, MONEEVAR WIH HORB TEBEDIKX
DEAPECTR, B OFARYHE o7 EKOoTel HAIn rason, 3aHNMaIT
CTPOrD OOpegEiémios MecTo B apocThadeTee. Eoan coemn-
HHTE TOUKH, B HOTOPKX HAXOEATCA 4YACTHILI TBEDIOTD
RENECTHR, BDGEPEJE&EH.HHH JUHHAME, TO DOJOYHAETCH pa-
BHIBHAA NPOCTPARCTREHHAR DEMISTIA, HARLIBAOMAR Npwc-
maanuieckoii. Bu asnaere ueTmpe THRa KpHCTALINYE-
CHIX PRINETOR: MOHHBE, ATOMHLIG, MONOKYAADHLIe @ Me-
TAAAMWECKIE, MOMETe HAGRATE (HInNuecKpe cpoieTna
BEIMECTRE, HMANIIHY olipegetfHibe KPHCTAIANYeCKAs pe-
IWETER, KOTOpPBE IAMOTHO pasiuuaiored. Oimaro ¥ acex

g
il




KPHCTALINYSTKNX BPIECTRE CTh OJHO0 obinee cBONCTBO:
KA I0E 10 HEX UMEET CRON, CTRO ONpefelel iy TeMIe-
PATYRY ILTARTEHITH.

Yro we Takoe aMmopifiikie BemecTsa’ OTo TBEPALIE BEIIE-
eTea (puo. 74), TAK KAk oMM, mogofHD KPHCTALINIECHIM,
COXPaHAKT CROK (POPMY TOCTATOMHO Joare. (IHAKD Yeped
JASTHTEN kLI OROMEFTVTOR H].'hEHE'H BT li]t}'ﬂ!iﬂ TEa, HAaroTOEITe-
HHREX Hd TOEKIX HEITIECTH; Hl!‘.‘-IE FHE HaMPEHRETOR; I 3TO EEI.‘III'
gaeT NX ¢ uarocTEan. Hanprsep, sockopad cpeda, mo-
CTABMEHHAR BERTHEANRIO, YePed HEKOTOROE BPEMA YTo-
maeTcH BEASY. [lonpofviime npogenaTs RedTe Dogobaoe ©
OO EAOBEHAOH HEBATENLHON DPEIHHKON HIH EYCOMEOM
naacTnanea. Peavawrar Gyaer Takem xe. [lo mepe noas-
LI HIAH '['FMJIFI.I»HT].’]’!H [IFH‘.I-[];E'EI'.‘ EHE.:-I-M'HI"‘[I"H.HIL YERKORHETCH.,
Onpeaenédaaoi TEMOEPATY PN OIABTEHNA ¥ aMoppHME Be-
EIECTH,; B OTIIHYHE UOT HPFRACTRJIAJHYNBECHR X, HET.

B HMHI‘.I-I.I!H]-J!{ HEIABCTHRAX lII‘E]'lEI.'.'-I-!.?'H'.I-III:H-E‘ HX HACTHIILI HE
HMEeIOT ONpele ItHHON PACHOI0SeHHA o aeenMy ofbtmy,
KAk B EpHceranne. Yaeruns, ofpasyomipe aMopdEoe Re-
IIECTRY, PACIaIoEmenkE ecnopAIoYno, 1 Toasko Diune
ATOMB HJIH MOACKYAL-COCEdN PACOOIATARNTCHA B OTHOCH-
TEALHOM NOPAIRE,

Mosumre, koK ¥ Mymeuna: « Boga 0 KoMedh, A1 B 018
Melihe ? KaMEHL ¥ D03TA — CHMBOA TBREpRocTH. B, pasy-
MPBETCH, CMOMETE HERETE IMTPHHMHMHY STOMN CEONGCTEA K-
HA. O, KaK EYCOUeE MOpPHOR TOPOTEL, COCTONT MM MY LI e-
CTREHHMG HWa oxcewas kpesums (IV), HOTOpRIH  #MeeT
ATOMHYI EPHCTANAHYECKY PLIIETKY, 8 OTCHNEA B (0ab-
myio TeépRocTs. Tak An Beé npocTo B XHMITecKoM Mupe?
OxasmBaeTed, okcn KpeMmaaa (1V) momer DRTh #e TONEKO
KEPHCTANIMYECKNM TEEPALIM HEECTROM, HO B AMOpE LM,

B mapmcumocTd OT YCAOBHE SATBEIERAHHMA PACIIARA
(BanpHMep, B JARMCHMOCTH OT VOOOBRMH ) OXJARACHNHE])

i) i fl 7

Pue. T4. AmopdEnie prapscTes: @ — T 0 — ook 8 — ook
NG & — AOFERTOS LIAN EEHITth
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Pue, 75 Bespn ScooisiyeeT SR AACCTORTEHHS: 8 — JEs0;
i — BAEMEHTOE COTHPILR

B AMOPMRHOM COCTOARAR MOTYT DRKA3ATHCA TAKHE BeINeCTEA,
HOoTOpLIie B OOLYHOM COCTOAHKHE NMEIOT KPHCTALINYCCK VIO
CTPYETYPY. TAR, eCOR PACTLIABATE KPHOTANA KBapia (oK-
enaa kpesmuand (IV)), To npn GereTpom ero oxmax I eHIN 06~
pasveTca MAABIeNLI aMopdiunill KRapi, KOTORLIA AMesT
MEHBIIYIO NAOTHOCTE, Y6M KPHCTAANHYECKH. JTo muEpo-
KO HCOOABIAVIOT NPH ASTOTOBNEHNH PASTHYHLRIX HIZeani
(pue. Th).

Amopduoe COCTOAHNE BELIECTE HEVCTOHYHEBO, W PaHO
HaH No3gno onH 13 TAKORD COCTORHAE nNepexoisaT B Kpec-
Tanauuerwos. Hanpuasep, 8 aMOpQHoM CTERAC M0 B AIH-
£M YAAPHEX HArpyaor oOpasyioTcR MeTKHe KPHCTANIL,
W CTERAD MYTHEST. SACTHRBIIIA THEDILIR MED JaCAXADIRA-
ETCA TAR e, HAK 3ACAXADHBACTCA NPH ATHTENLHOM XPaHe-
HUH CTEKIOBMIHAR KAPAMETE.

[LzacTiieckan cepa (pue. 76, a), npegcTaBIAOIAR CO-
foil aMopHOE BEMECTHO, Yeped HEROTOPOE BPEMHA Ipenpa-

i} L]
Puwe. TH, Copa: g — muacroaeckan § — posfinsecinn
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ReTEA B KpHCTLTHYecK VIO poMbnuecEyo copy (pao. 76,
O} ¢ MOTERVIAAPHON peineTiodl.

Taxkum obpasom, amophEbie BRILPCTEA 10 cBoEll CTPYK-
TYPE MOMEHO DACCMATDHBATE KAK OW8HL BAIERE JKHIKOCTH,
A Mo CROHCTEAM — KaK TEEDALIE BeIeCTEA.

AmopdHme B HEPpHCTALIHYECKHE BEIISCTBA, HAIHACH
EDafiHEMHA TOT0cAME TREERAOND COCTORHNA BRIECTRA, TEM
HE MEHEE MOTYVT BCTPEMATHOR GAHORPEMEHHD B OQHOM M TOM
we pemectee, Maorme moagnmepss, NPeACTARTAN B 06
AMOpHpHEIE BOIECTRA, BMOCTE ¢ TEM HMEHT VUACTHEH KPHC
TALANYECKOH CTPVETYDLL, JTHM OOpENeIAEToR, HWATPN
MeD, BRICOKAER MPOYHOCTE MOJTHITPOTN LIeHOBO DD i KallpoHD-
ROTO ROTOKOH.

Caoso saMmopdiuiiits (GecdopMensi] & COIHARTE MHEO
rux meceT n cede meraTHnmad oTredor. DvesnaHo, aTo
CHPpAREIIHBO N8 XAPDAKTeDHCTHEH JAYHOCTHRX KAMSCTR
yenosekn. B Mupe XHEMEYOCENY BEIICCTHE H MATERPHAIOR BOE
HAGGopoT. HMeRHEO AMop(pHLEE BEIBCTES ABEISMTOH HAM
A GnecKe MPpArOIEHHODD MMEMYYIa, B MEJO0BOM CHeWE MK
AHTAPH, B CHPOMHEOM ODRAHAN DOAVAPATOIIEARLIX OIaIH
1 XAMMEL0MA, B BOMmelHoM MEOMOIBOTHH DETRAMGH 1 MO
OARKE, B MOVMHETEILEON AP CBETA XPYCTansa W DIecke
GOPEKAALHEIY BUTPHHE (pue, 77 ).

il il o]

& irl )

Pwe. 77, Muorie asmopdidkie BEMIECTES OU2HE EPACHRLL 8 AL -
YL 0 — AHTADL: A alladg; 7 XA g of EPVETIII RN TR
A0 E NBEeTHOE CTeEJTD
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AHUD-IJ_}!IUETB IeEAROE KAWECTRD IlﬂJii!Ml.'j‘.H'.lil, TAK HKhK
OHO OOVCAORTHBAET TAKOS X TEXHOAOTHYECHOS CROHCTEO,
KK TEpMONITaCTHYHOCTE. FiMenno Guarogapa el noaamep
MOMHO BETHAHYTE B TOHYANMVIO HATE, OpeBDATHTE B 0~
APAYHVE MARMKY HAM OTANTE B Hajgelwe caMoll apMuicao-
BaTOI popmm (pre. TE).

CymecTHOBAHHE AMODDHEYX BROIECTE SUE DH3 TOMRANLL-
BAST BOANKYVE (hHaoceferK Yy BOTHHY, 9T0 BOE B MHEDEe OT-
HOCHTEALAD... JlapafiTe emé pas nmocMOTPHM HA WayUaeH-
HEITl pAHE: MATEDHAT DO STHM YIA0M 3peHuA,

BTHi.'H:'I.ITE.I[hHU STHREPHJEHAE @ TOM, STO JBEITEHHE ATe-
MEHTOH HA METEIAOL H HEMETHRIIRK }’HIIBEP!'.H.J‘[]:-H-I_‘L ].I.E.I'I!'Enlﬁ
PR XEMHNECEHX AIeMEHTOB ofJAlaeT NOTrPpaARHYHBIMEA
CROMCTRAMM: 2TO H repManiit, i CYDPBMA, I OJORO.

{—.-Cﬂa —CH,—),

HOJHETHITEH

Pue, TH. E-"ETU.UCH'IJH TEPMONALETHYHOCTA 18 NOTHFTHICHE MOXHD
MOTYSETE HAENRA DRSNS moR depaans
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Opue 13 Hanbonee APKHX OpUEMepoB — ABOHCTBEHHOR
ODoAGMHEHIE BOJOPOAA B ABVE PRIKO NDOAAPHBIX IPYIIax
Mepuoguweckoil cacTemsd 1. . Mesnensera.

Heneane xuMaveckoll CRASA HE THIL HOCHT YOIOBHLLH
XapAKTEP, TAK KAK BOE 3TH THIH XAPAKTEPMAVIOTEH O01[He-
AeaeHHEEM egnacTronM, Horsyio caaah MO0 PACCMATREH -
BATE MAK NOpegenbnndl cavdali KoBameHRTHON DoaRpHOR
xaMudecHoll coAan. MeTanandeckaR CERAL COBMEIAET KO-
BANEHTHO? BIANMOAEACTEME ATOMOB ¢ momowmbi obol-
MECTRIEHHKYE ATeKTPOHOR H ATeHTPOCTATHYECKOE TPHTH-
FEEHHE MEAULY aTHMH JNeKTPOHAMM H HOHAMA METAA0E,

B pempcTEAX 4ACTO OTCYTCTEVET OpPEAEILALIE CIOVHAN
XHMHYecKoll cRAIH (AN «9HCTEIEs XHMHMECKHE CBAIN).
Hanpumep, dropua anrea LiF oreocat k coegnpennam
¢ MOHHON XHEMEeCKoll CBAILK, TaETHYECKE e XHMITe-
CKAHR cBAaL B Hésm B1a 80% wonman n Ba 20% RoOBANEHTHAH.
MpapAaLEEE DOITOMY, OUEBHAHD, TOBOPHTh O CTEOEHN 10-
NAPHOCTH ( HOHHOUTH ) XUMPYeckoll caaan.

PasnAuHLIe THIK XAMAYecKIX cagaell MoryT obpasosn-
BATLCA B O0HIX I TEX e BeECTRAX, HANPHMep:

1) B meaouax MeRIy ATOMAME KHCAOPOAA H BOAOPOAA B
FHAPORCOTPYINAK CBASL KOBATEHTHAN NONADHAR, A MEH LY
METAJA0M H P PORCOrPY IOl — HOHHAHL]

2) B COARX KHCIOPOACOAEPHANINY KHCAOT MEemny aro-
MAMH HEMETANLIA H KHCIOPOAOM B KMCAOTHOM DCTATHE —
KOBATEHTHAN DOAADHAR, 0 MEIKIY METATOM H KICIOTHLIM
OCTATHKOM — HOHHAA;

3) B CONAX AMMOHMAN, METHAAMMOHNA B T. M. MEXIY aATO"
MAMH 230Ta I BOAOPOOA — HOBANEHTHAH DOTAPHAR, & MEJ-
AV HOHAMH BMMOHHA WIH METHIAMMORHA # HECTOTHRIM
OCTATEOM — HOMEAN;

4)p DepOKCHIAX MeTannoB (Eanpumep, NayO,) chads
MEHJY ATOMAME KHCAOPOLA KOBANEHMTHAS HENOJAPHAH,
A MEMAY METAMIOM H KHCIOPOAOM — HOHAHRAH B T. J.

Paanuuene THOL XHMAYECKEEX CEAICH MOYT Oepexo-
ONTH OAHA B APYTYH:

* OPH SAEKTPONNTHHeCKOR ANCCONMANNN B BOJE KOBA-
AEHTHLIX CONTHICHAR KOBANERTHAR NONAPHAN CBIAL ITpe-
EPAIIAETCH B MOMMYK;

* [PH MCOAPEHHA METALTOB METALINYECKAA COALE NPe-
BPAINASTCH B KOBATEHTHYHE HENOTAPHEYI0 W T. 4.

[MpuunEOl eANHCTEA BCEX THIOR H HII0B XHMHYSECKHX
CBAIEH CAYEAT HX oauHAKOBAH (HIMYECKAA NpApoga —
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DMEKTROREO- FLE [ H O3 BAAMMOIPHCTINE, ©OT PO BT R
MieteHd BRI T0HPEM JHEPTHH.

OrHOcHTENRHA BIANMOOOVCIOBIEHHOCTE (PUANTECHHX
CBOHCTE BOLIBOTHE W THOA WX HDHETHJIHH'IECHﬂi':I' ]'.IE'!ITH'?T'FCH..
Tak, HANPHMEeD, CYVIISCTEVET HEMATD BEOISCTE ¢ ATOMHOR
KEPHOTAMARYSC KON pemeTroil, OTHIOAL He XADEKTODNIYH-
HIHXCA TBEpROoCTLE (rpadwr, kpacasift ocdop). Anano-
FHYHD, HEKDTOPLE BOOECTHEA ¢ HOHHON KPHCTALIHYOCKOH
PEMETHON Jerkoninnki (HANPHMeD, CoTNTPM — HITTPATL
HMEeEAOTHEIX HETH.’IJ'I!:I'[Fj.

OTHOCHTEALHD JdeleHme NoAMMepon HaE OpraduyecKHe
H AeOpraHmIecKHe, U.lupurm HABECTHE ACMENTOODrAHE-
HECHNEe NOAWMeDhl, HalpHMepD HIJEH!IIIﬂﬂDI’ﬂlIiI‘I’E’EHH-L" oo-
AHMEPE — CHAAKOHK , KOTOPLIE HAXOIAT [IMHPORKGE [ITDHMe-
HEHHNE B PAJJAHMHEIEX OTRACTANX TPOMLIITLTeRITOETH, MEe Q-
e i GuTy (pac. 79).

Pue. T8, Mpasenenwe cuankopon;: | —J3 — maaeana TexX mmyMecioon
H MEIHIHHCEOD) HLAHsUYsNA; 4 — ApToKOCMEeTHER; 5§ — RIeR
" repMeTHEN; §—8§ — Topapu GuTonoro maanateRs
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M npusenn RCENO ITHINE HEKOTOPRIE TPUMEDE] OTHOCH-
TEABHOCTH PALA KANYMEBLIX XHEMHEYeCKHX moHATHE. M
NPeECIeloBAIH eIk NOMO9E BAM HA XHMHYECHKOM MATEDI-
Aae cihopMHPOBATE VOERAEHES B TOM, TTO B ORPYRamiiem
HAC MEPE HE TAK MEOrC afcoXoTikIX HCTHH, BTOT MHD Ha-
pHOOBAH He TOAbKD Yépuaofi 1 Genoi kpackamn, Map, B ®o-
TOpOM ME SRHBEM, MEOMOJIHE, MEOPOIPAHEH, MEOOIBeTEH
H DECKOHEUMHO NPEKpace.

L. Epaeranamsecene u aMopdusie nemecrna. 2. MTpa-
megenHe amopdEex pemects. 3 rnocHTEALNOCTE
HEKOTOPLIX XHMHYTeCitns MoEaTIH.

. 1. Yem xapadTEpRNYETCA CTPoRHNE TEEpAMX pomwcTn? Tro
W OTAMYAET OT HugpocTel o rason’
2 Ha stamie Fpyink oo THOY EpHCTALIHYECROE poomsris
MOMID PASSEANTE TESDILIE BeOeoTa
A, Yes oTAHMAETEA AMOPIDHEE BEMSCTRA OT KRECTLLLNY S
eEEX T Hro v Hix ofimero o SuanocTiMe i KPpEeTLL iy deckn-
MI BRUTeCTRAMY

4. Hagosnre NapecTHEIS BAM AMOpiilsie BojgcTna i YEamere
OBARCTH HE MPAMEREHEH,

5. Henonsayr noamownocTd Mwrepaera, nogrotantte ool
MERNE BA TeMy « Horopra crean o SeTopii JeioseiecTeas.

t, B, Oxaparrepuoyilme conmaTspf 1 Xumuyecicul caien Tep-

MR & AMOPEE kL .

7. doKAMUTE OTHOCHTEABHOCTh PRI ioaceudguranil

| B HAYeHHOM PAIES MATEILAIN,
8. JoxkamaTe OTHOCHTRALEOETE: Y THERHLCHILN O ToM, 70 MaK-
CHMBEABHAA CTENSHE OREHEISNITN ATOMA XITMITSCHOTD DAEMEH"
T4 COBMAMAST C HOMUPOM FPVITTLL, B KOTOPOH 0F BAXOANTCR.
. Tlouemy yTEREpEISHEE O TEREVE0OTH, KAK XAPAKTERHOM
CROMCTEE MUAROCTR, oTHocHTETLNG T

‘ 10, TTpueeannTe OROEMATE OTHGEHTETRHOETH AR TS [KITCTHE
JAMTEPATVRHELY NEpOel, BAE MOAUHENTRTRIL Y, TOK it oTpRiLn:
TEILHELY .

11, Mo sATepRAIAM CPeacTs Moccopoll WIlopMAaTe NoEE-
HEHTE OTHOCATEABHOCTE WHOIMGCTH SEEHOMTTECHITE B 0T
THHCCKEMYE MOIEDOCY A TR HHLLY CORI0E.
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g,_;l_l_ ,I[HEHEI}E HbIe CHCTEMBEI

Yuernie pemecTRA B IPHPOAE BCTPEUAKTCR OUeHL DEl-
Ko, CMecH BRIECTE B PE3THYHEIX ATPETATHRX COCTOAHIEX
MOryT O0PAIOBRLIBATE FETEPONEHNKE B FOMOPEHHBE CHOTE:
MBI — FUCREPCHBIE CUHCMEMS 11 PACM 0PN,

JHcHepeaLiMH HASKEBAOT IeTEPOTEHHEE CHOTE:
MEl, B KOTODMX OJHO BENECTRO B BHE O96HE MEI-

EHX SacTHI pABROMe pH0 pPACODEAeIeHD B O seme
Apyroro.

Tl'.l' BEIIIE‘('TH:I, HT.ITQFHJE NOPHCYTCTEBYET B J'IHZI::I'_[E'J{!HD-ﬂ
CHCTEME B MEHLITEM KOANYECTEE I PACIHIPeaeIeH0 B 0fhéMe
ApyTOroe, HaskipawT ducnepenod gaaod. Ona MoMEeT co-
CTOATE U3 HECHONLENX BeuecTs. BeutecTeo, npueyTeTeyn-
Hiee B ANCOepoHoll cHeTeMe B DOALIIeM KOANYecTHe, 8 0bh-
EME KOTOPOTD PARcTIpegencus aucinepenan dasa, HAILIBAOT
Juenepeuonnol cpedod.

Meacay aucneperonnodl cpegoll B dacTHOAMKE JHCTEpC-
Hoft AIK CYMIECTBYCT NOBCPXHOCTL DASRESA, NOSTOMY
ANCTIEPCHRE CHCTEMEL HAJKMBAKOT ZEMEPOZENRBLML, T, &,
HeOAHOPOAHBIM.

H pucnepenonnan cpega, B AucnepcHas (pasa MOTYT
HAXOAHTHCA B DASAHYHLIX ATPErATHRIX COCTOAHNAX. B aa-
BHCHMOCTH OT COMOTAHMA ANCHEPOHOHHON CPean M JHc-
nepeHoll okl MOMKHEO BLIACIHTE 8 BHIOB TAKMX CHCTEM
{raba. 4).

[lo BeawvHAEEe YACTHI BEMIECTRA, COCTARIAIONINX JIHC
NEpCHEYIO (hady, AHRCOOPCHEE CHOTEMB JEIAT Ha spydoduc-
AepcHsle ¢ pagMepamit wacTin Gonee 100 um » monxoduc:
nEpoxse ¢ paasmepasmi waction or 100 1o 1 am.

Ecnm #te BemecTso paaapobIeno 10 MOJSKY] HAH HOHOR
pasmepom mexnee 1 Bm, ofpasyvercs zomMozeNHOR CHCOTE-
Mi — pacmaop. ORa OAHOPOIHA, NODEPXHOCTH PASIENA
MEELY YACTHIAMA U cpegofl HeT, & NOTOMY K ANCOEPeHLIM
CHCTEMAM HE OTHOCHTCH,

SHAKOMCTEO € JHCOEPCHEIMA CHCTEMAME M PACTBODEM M
HOKAIEBAET, HACKONLKO OHH BANHL B TORCeAASBHON #ua-
HA H Opapoge.
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KSIACCHPHEALLA JACIEPFCHBIX CHCTEM
I ATPETATHOMY COCTORHA

Tabxuya ¥

Awenepewon-
WL E P

Amernepe-
miaa e

[pustepn nexoTopLix
PN PO W farronsx
JIMCTEe POIIX CHOTEM

Maz

T

s, nonyTiait raa o -
MEALEME Hedri, Kapiopa-
TOPEAN CME B IR TOTEEAN
mwrosolimed (cansassn Hen-
auann b B0AVNE]). mpoacan

Tripaoes
ML T IR

IMeiak B BOoAYES, RISk, SR,
GOy ML | Rl B ED -
Hnls Gy g, TEEQAKIE EAPOIGAH

TR AEOe T

LIEsmyeene mamuTi, e

K OC TR

Sayanenn, HYmpme cpensn
OPrAENIME { EINIML KpoB,
aRrseu, TR T b el
CORCH ), J6CH R ORI R e
EAETOR {([INTOEAIM, Hapuo-
[LIaaMA)

Tadpaoe

Soan, FEIN, OacTI {RROEIH,
ervamum, koei). Pedwod u mop-
Erodl 1, BABEITEHERKE I BONTES
ETPUITEIREEIE PACTEOPL

Trépiaoe
ACTIETT I

Taas

Cremmnf HoeT ¢ 0y IsphEAME
DO XA I 0N, FTOWIRE, TRIEE:
LS THAHE, KHQITNT I e-
PRMIEA, DOPOIGH, TOPRETER
IR DT . TOCPERECT R

Banseran moamn, Mo
CHAC W KOCMETINSeCK i
CpEACTES ([ MAEH, TYilh,
noMARA W T, 4.)

Toipame
EEHIBCTI

Tayperaan P, e .
ETERAN, BOROTORLIC ORI

Cyawre camn: 683 BOAK, BO3AVIA, FOPHLIX MOPOT, MHEE-
pamon soobme G Be CYHISCTRORATA JKMBAR MALRSTH —
mam obmuit pos destas: Geo Kaerol e Ao 6 SMHBRIX



HJIACCHOHEALMA THCTIEPCHEIN CHOTEM Czesal
H PACTBOPOB

JHCITEPFCHRIE CHCTEMEL | PACTBOPLI
Moneryaaphee L
| rpyboduc-
+  AepoHbe
CLLEFEE s
s wavlsishir il |
 MoArkFARPRO-UWOHNBWE |4-
i lean
| Kearowimsee
=
| CLLOT& 8 bl L-
daan Hoannse

OPragEwaMon; Gea FHALCKOTO WAA HE COCTOMAMACK OBl BEIH-
KafA gwBAaAR3annA Ipesnero Ernnra.

KnacemmEanna gncnepcHbiX CHCTEM (B 3ABMCHMOCTH
OT PAIMEPOB YACTHL (PO3kI) # PACTROPOR JAHA HA cxeMe 2.

I'pyGoaucnepensie cueTeMbl

PpyfoguctepeAte CHOTEMEL J8dAT HA TP IRV
IMYILCHH, CYCTeHINH H A0,

IMYALCHH — HTO JHCOEPCHAS CHCTEMA ¢ HOLTG0H
AucnepcHosuol cpegoft B muakoll ancnepoHod
ipaaod.

DMYIRCHA MOMCHO DAITETHTE WA ABé PpYNNL:

1) npassie, c KANAAMY HENONAPHOH MILTKOCTH B NOTAP-
HOR cpege, THIIE « PACTHTEALHOE MECT0 B BOLEs

2) ofpamusie, THIIA «BOJA B PACTHTEILHOM MACTE s,

Oauaxo waMeHeHNe COCTABA aMYVALCHI Ham BHemHes
BOSARRCTENE MOTYT NPHRECTH K OPERPAIIEHHI0 Opamoi
aMyALCHE B obparayio 0 gaofopor. [Tpumepamn Hanbodee
HEBECTHX RPUPOTHLLY SMPABCUD ABIAIOTCA MOMOKO W

BumNE
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Pue, 80, [Tpupoide sy NLEUNn: @ — Moaoko: § — Hedrmh

medrs (pue. 80) Tronusas SuoA0UYeCKal IMYALCUN —
AT0 KANSILEN MApa B ausdwe.

Ha npusenaesuix @ npakmuyec ol degmenshiocmi ie
ADEEKE AMFARCUL MOMHO HAZBATE CMAIOWHO-OMINM K-
MHE EAAKOCTH, CUTYMHLEE MATERHATE], TeCTHLHANLE e
DNAPATH, JeHaApETHSHELIE M KOCMeTHHSCKAS CPEicTRA, TTH-
meskie npoayrre (pue. 81). HanpuMep, B MeqmmuRcrodl
NPARTHEE DPHMEAAKDT MHpoBRIe IMVALCHH L6 SHERreTs-
weckoro obecnevenusa ocaabaeHpore OPTANHIMA DYTEM
BHYTDHBECHUOIO BARBAHNA, [Lig DOoaVIenn TAKHY aMy k-
et HONONEIYIOT ONMHEROBOES, RAMTKOBOS M COERDE MAT0.

B xpMutec Kol TeXHOAOTHA MHPOKo ACN0IBIVIOT AMYLE
CUONMYD NOAUMEDUIAY LN KAK OCHOBROE METON IOy e A
KAYHYEOHE, IOIHCTHPOMAS, NOTHANHITALETATA 1 Ap.

, ‘ﬂyruuu:}ua — 310 rpyDOARCTIEPCHAR CHCTEMA

-
k

¢ Teépaoll Ancneperodt dasoll ® xAAROl Ancnep-
CHOHHOMN cpeaoil.
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Pue. 82. Cycnenanm MCNoasayoT: @ — B CTPONTEARCTRE; § — B Me-
AMIMEHE

ObLMHO 98CTHIIM ARcnepoEoll Qask B eyenesann Ha-
CTONLHD BEAHEH, UTO 0] AefCTRRCH CHALL THHSCTH OCeTa-
0T — cefusmenmupyom, CYeneHinn, B KOTODEX ceaMMen-
TAUMA HIAET ONEHR MELIeHNHO HI-aa smonoff pasHocTH =B
MACTHOCTH AMCOepeHEoE adkl o IHCOepeHOoMEol Coea,
TAKAC HAALIBAKDT 8288 CHM I,

[MpasxTeeckn SHAUNMBME CTPONTOALHEIMI CYOIEHINA-
MH ABAAKTCA noberka («HIpecTEOBOS MOJOKOS |, PAITHY-
Hhie CTRONTEILHBIE BIBECH, HAMPHMED TE, KOTODRE HAZLIRA-
0T NeMENTHLIM pacTROpONM (pHe. B2, @), saMATenLIe Kpacky.
K cycneHsmAM OTHOCAT TARME MeIAIMHCKHE MDemApaTLD,
HATPHMED EILKHe MASK — IRHAMerRTH (pue. B2, 4).

Ocofiy rpynny cocTapamoT rpySoaucnepeHsle cHeTe-
Mhl, B KOTODLIY EOHIEHTPALMA AUMcnepedol sk oTHOCH -
TENLHO BLICOES II0 CPABRASRHED ¢ 86 HelonLmoll RoRneRTpA-
nHel B eyenesanax. Takue AucHepeiMe cHOTEME] HASLIRA-
0T nacmamu. Hanpumep, BaM Xopomo HanecTHs w3
NOBCENHERAOR Wuann ayfnne, KOCMPTHYBCKHE, FHIrMeHN-
HBCHKHEE W JPpYyTHe nactet (puc. B3).

l"_nr, B, TlacTm HENOXRAYIOT B GLITY



Pre. 84. Asposoan

Aaposoau — a1o rpyioiHcHepoHBELe CHECTEMBL, B ROTO-
PHIX aMcoepoHoEHON cpegoll ABaMeTcA rad (HAanpmsep,
poaavx), 8 ancoepcHoi hasol MoryT ORITH KATE LI -
woeTn (ofnaks, pagvra, BENYIIEHRLR 73 GanloH9nKe JaK
AAA BOAOC HAH Je3OL0PaHT) BAH YacTHIR TRERANID BEILeE-
crea (Dunence obaako, cmepu) (puc. 84).

Koanomaasie CHCTEMEI

Eoanouausie CHCTEMEL 3aHHMAHOT OPOMEMYVTOTHOE O~
JoEeHHe Mesgy rpyvhoguenepeHMKE CHOTEMAME M MCTHH-
HEIMH DECTRODEM .

KoaaongHbie cRCTEMEL THDOKG DACTIPOCTPAHEHE! B [IPH-
poae. [Nousa, ranps, OPEPOAALIE BOARK, MHOTHE MITHE[EG-
ki, B TOM YHCAe i APArONEHHEIE KAMHTN, BCE 2T KOMA0
WAMHLIE CHOTEME,

Bonsiicse 3HAYEHHE HMeNT KONIoMIHLIE CHOTEMK N8
Guonoram ¥ MegsimnEs,. B oootan 1niors SmEROrD Oprare-
MA BXONAT THEQALIE, SMCHAKHE U PasoodpasHEe BeOCTRA,
HAXOEAMIHECH B CAMHIHOM BIAWMOOTHOIMEHHN © Ok HCE -
mest opegod. IIuronnasma kneTor ofnafasT cRoRcTRAMIT,
XAPAKTEPHRMA KaK J18 #MHAKHEX, TAK 0 408 aMmophekx
BemlecTs. C xuMudeckoli TOUKA JpeidEd OpraminaMd nome-
SO BTo CAGKHeElINAA COBDKYIHOCTE MEDTHY HOAToRIL-
uEX cHeTeM (pre. B5), swaouanomux B ocela o MNIKHE
KOLTOMIE (3050), I eTyaun (rean).

o
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Pac. 83. Konnomausie cHCTems: § #ABLX oprannauax

Buonoruueckne MuAxocTH (KpoBL, NNASMA, aunha,
CONAHOMOITOBAR MAAROCTEL) NpeacTaRTAnT coboll Koano-
HIHBIE CHCTEME, COASPOKANINE TAKAE OPLAHNYMeCKHEe Co-
EAHMEHNA, Kax GEIKRH, XOJASCTEPHH, MNIHKOPEH H MHOIHe
APYTHE, HAXOAATCH B RONMOHAHOM COCTORHITH,

[Mowemy e npupoga orTAadT OPeANOYTEHHE HMEHNO
EOLIOHAHOMY coCTORNNI ! 3TO CRASAHO B TePRYI 0Yepelh
€ TeM, 4TO B TAKOH CHeTeMe DOABIIAR NOBEPXHOCTE PRITENA
Memay hazaMu, a o170 cnocolcTEYET AVHIIEMY NPOTEKAHINIG
ofMEHA BEIIGCTH.

Konnonarme cHeTemsl NoApasiefsoT 8 soan (Koo
HAHBIE PACTRODE) M rean (CTyaun),

Bonsmmnerso Guonornueckux smugkocreit (yae ynoss-
HYTHE IHTONIAIMA, AAEPHLRH COK — KADMOILIAIME, COqep-
HUOIMOE BAKVOZel) M MHBOM OPraHNEMA B HeaoM (LIaaMa
KpOBH, JHM(pA, TEAHEBAR MALKOCTL, OHIIEBAPHTEILNEE
CORH, FYYMODAThAHEIE HEMANOCTIE I T. [.) ALIHETORE KO EO0-
uARB MU pacmaopasi (JoaamMu).,

Hdaa sonefi XapaKTepRO ARNEHHE KOASYARYUL, T. €, K-
IAHHA EOAIOHIHEIN TACTHIL B BRIANSHHE HX B oCAgOR.
Mps aroM KOMIOHAHLIR PACTROD NPEBPAILASTONA B CYOIeH-
N0 MM reas,. HeroTopue opraHiueckie KoAiJonas Ko-

e
el
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Puc. 86, Koarynanns sonefl (Geaxa) a — npan Harpesanmm; ¢ —
OpH 11 AMEHEHHH O LMI.L'"I-'I]HI_:l!I_ i
ATYAMPYIOT OpR Harpesamnn (awussif Genok, roen) WIH
NpH M3IMEHERHHM KHCAOTHOCTH cpeanl (DNmesapuTeILHES
cokn) (puc. 86).

| leas — STO KOAJOWANLIE CHOTEMBI, B KOTOPLIX

| gacTme auenepesodt dass obpasyT TPOCTRAR-
CTHOHHYIO CTPYETYPY.-

lMenn aTO AHCHEPCHEIR CHOTEMLI, KOTOPHE BCTDEYR-
OTCH BAM B ToRCeAnesnolt suann (cxema 3).

Co speMeneM CTPYETYDA rejeil HApYIIaeTCH 1] i
XOAHT ruﬂepeaur — E"H.HU]'[IJ[JIII!DG-I'HLHHI? :g.'HEHhI]]E'HJ.Il'.'
ofrpEMa reaf, cOMpoBOMIAKIIeECH OTIENCHREM HMUAKOCTH.
Cunepeaic ONpeenser cPOKA FOAHOCTH MHIERKX, MEIn-
MUHECKHY B ROCMETHYeCKIEX Meeit.

KEJNACCHOHRALLNA MEJIER Crema d
TrEJdH
Muueaee | |.|'fr.‘ﬂl.l YR M e |
Clp, K0, MAPMELAL, MlEAM , TERCT el i

Topr « [ITiLe MogoRos, e il

| piship, HETE, XOJ0REN | BuoaozusecKue
— =4 HPHALILM, CYROMHIIIN,
|_, | BOOCR, THIHN

KncmemuiscKLe

rean Gan Jyma,
P T RE GPITit,
HEMEL, AT

M e pradbb bie |
OIAL, MEMTYT,
CEPTINTAK, XTHeT0H

e



dna TengoKpoBHBIX  HEH-
BOTHEIX BAMGEH DHOJMOrHwe-
CHEH CHHODEInNE, COMpROsTLn-
A cafpmusanue Kpoat.
loa aeilcranem cnoemmdgs-
CHAX (QAKTOPOB pPACTBODH-
MBI ek OB DO |
e npenpamasrcs s pubpuu, Pue, 87, Sdguperr Tungnan
CrYyCTON KOTOPOre B 3agyno —— e
punaeT panky. Eecan aror
APOUece JATPYAHER, TO 3T0 MOMET VEAIMBATE HA HATIWYHE
¥ uenaoRera sabonepanmna — remo . Kak ss apaeTe 113
Kypea OHONOTHR, HOCHTETAME MNeHA reMOQIIHE SENANTCH
WMEHUIMHELL, 8 sabojesawnT e MYyEUNHL. Haneeren mpoero-
pudeckiit npuMep: napersosagman Gonee 300 aer pocenii-
CKaH THHacTHA PoManoswx erpagana 3TM sabonenammes.

Ilo premneny BRAAY HOTHHELE B KOATOMINLS PACT RO
TP¥AHRO OTARYNTE APYT oT Apyra. Yrolu caenaTs aTo, wHe-
noabdy T sfubext Turgaas — ofpasoBanue KOHYCA «Che-
TANIEHCA AOPOMKHs NPR NMPONYCKAHEN 9epes KOMToHiI-
HEIH PAcTBOp ay4ua cueta (puc. 87). Boaee xpyninie, gem 8
HOTHHHOM DACTBODS, YACTHIM JHcnepenol duas 3008 or-
PARAKT CERORH NOBEPXHOUTHIO CHET, A YACTHIIM HOETIHHHORD
pacTeOpa — HeT. AHagsornuHent sdupert, Ho ToaBKD oA
#3POIONAH, A HE MHAKON KOINOWIA BL MoMMeTe HaOIIaTh
B KHHOTEATRE MPH NPOXOHEASHNT JV9a CBETA OT KMHOAanma-
POTE Hopes BOAOVE 3PHTEALHOID JATA.

1. lncnepensie cueremua. 2, [Incnepenan daza w ane-
neponorHan cpeaa. 4. Kaaconfmkanms ancoepeasx
CHETEM D0 ArperaTnosmy cocromnni. 4. Knacendgmea-
HHA AHCHEPCHEIX CHCTEM 00 paaMepy wacTmil assl.
O dmyanenn. 8. Cyenesmann. 7. Aspoaoan, 8. FMean.
9. 3oam. 10, Koaryasums, cnnepeanc.

»

L A L Yttt

. L. "o TAMOR ARCOCPOHLIE CHOTEMLL ANCTOPCHOMHAR CpRa:
Ancnepemna dunoa?

. 2. Ha ganne nogrpynns moxno paagennth rean? Yes anpe-
ACARCTCH CROK MyguioecTH KOCMETHUYSCKNAX, MeIHIIHHCOKHY W
OHMeRLX rened T

fas
e



Pue. BR, [Tucneponse cloTeM

9000 000°

A, [Moyeray wnetiali poagyy, opupoamLi Cas o NCTHHERWS pac:
THOPLL ¢ OTHOOAT K ANCOEPCALIM CHOTEMAMT

d. Kax nogpaagessset rpyboancoepeisn oncTess T Husonmwre
npegcranTeasl KA aof TPy i YRATHTS N R e e,
5. Kag nogpaafenmoT woaaomansie cucTesms?  Hasonwne
OpeACTABHTEIEH KANUI0N PPYINE B VEAHRATE BE JNAYeHRE.

6. Kax woaccmpamnpysor ARCmepHbE CHOTEML 10 Arperar:
HOMY COCTORHHIO JHCHEPCAOHBON cpets i Aucoepesodl du-
am? [pnnegrre npuseps, HICIOALTVA pucynok 88,

7. Yro ragor wonryanuus? Yo onn Mowet DuThH ARanLHA T
B. Yro rakoe cumepeanc? lest o MoseT GWTE neasan?

O, TTowewmy Tops P i ERNSETEE HODHTEL i e mrafipaLTn
TEMOEIIG IO L0 L H S CROTEN T

10, Moarorosbe Condupnme: npHEEHTATININ BA Tedy sdoTer
yecEkad, GHomoraueCichl B KVARTYPHAR [Tk KOJLIOHE THEE
CHOTEM B IEHANN YEA0BERAw, Menoakaya Boasooraoctd i
TEfHETA.

11. Kar MollolgHsie cRoTeM RAACTRHFyneT TemHe of or
M TEIARATHTH ACETEIN LJ-Ir



§ 12 Cocras Benjecrea. Cmecn

B 1799 r. ¢pannyscknil xumur . JL. [Tpyer cdopay-
AUPOBAT OJANH W3 OCHOBONOJAAPAMIINK JAKOHOR XHMAR —
AKOR ROCTNOAKCIED COCMA G SEULECTNE.

i*

fia ero NMOAYVUENNS BCErNA HMOST NOCTONRINLI

’ - Kamioe aueroe neiecTno He3aRneHmMo 0T Cnoco-
| EAYMCCTRONHLIA H KOAHNYSCTREHMLH coCTaB,

Jror aaKoH abCONOTHO COPaBeSANE TOABKO AIA Be-
HeCTE MOAEKYIAPHOL0 CMPpoerUR B Be peerga colmwogaer-
CA A8 THEPALIX BEIIECTE ¢ HEMOTEXYIRPHOR cpyxmypok
(monpol, ATOMHOR, METALIWYECKOH KPHCTANIHYECKHIME
PENTETHKAMK).

CocTan BRIECTEA GANMCLIBAIOT C MOMOILK XHMIYeCKofi
hopMY Ik,

Hdaa BemecTs MONCKYIAPHOTO CTPOEHHH CHPARELTHE
TEPMUH sMOTERYIAPHAR (OPMYIas, NOCKOIBKY OHA OTpA-
KART COOTABR MOTEKYVILE BemecTea. L1 pelecTs geMoie:
KY¥AHPHOrO CTPOSHNA MOHATHE « MOJEKYAAPHAR (pOpMYIAs
FCAOBHO, B A0A HEX YAMe HeNoTbayioT NoHATHE sgop-
MYILHAA CAHHNILA ,

Xnmuueckan opMyaa, win PopMynsHAS STHHMILA, BE-
MEeCTRA Hecér Hemado wuadwopmanun,. Opa ofoanauaer
KOHKPETHO? XHMMYECHOE BOLISCTBEO, BP0 HAGBANHE; oAHY
MOMERYAY (A48 BEHIECTE MOMCKYARPHOTD CTPOSHHH),

lpyer Hoaed
(1754—1826)
. SR ERFFEARARRE R RERAR R AR
Ppamuyackmit  xumuk.  Boopewe
BEEN OPEJSCTANTENNA O IRADGRCILIA
MUTRANDE M IPELIOHNA TORMEE & -
pars. Heedegoniis cocTan pasamassx
OUEAPHIX CORIWHEHNH METALI0, 970
MOCAY A0 oeRoRofl AAN oTrpiITHA o8-
HORA NOCTOANCTRN COCTHES BEHLGCTR,
JTOT JAKOH oras Gasoll xnMEEecrofl
BTOMILCTINI, 0 GATEM B HAACEH K0T
ATOMH - MOJRE Y ARPAON YYUEHA,

Jym

fos
,--—



1 modie bemecten. [lo XuMiyerKOR (POPMYNE TAHEE MOMHD
ONPeIeINTE €00 KAMeCTEEHHLI COOTAB (T, €. HA KAKHX ane-
MERTOR COCTORT JAHAOE REINECTEO) N KOAHYeCTBeHIWH o0~
eTas (YHcAo ATOMOR KAMAOND ATEMEHTAE B MOJNEKYIE HIH
KOAMYEOTEO BEHEOTEA KAMNKAOTO BIEMERTA B 1 MOAL Beme-
eTEA); #r0 OTHOCHTEALHYI0 Motdexyaapayw (M) u monsp-
ayvio (M) macest.

Hanpumep, xpmuyeckas Gopsyiaa CH, nogasmnaer:

& ATO BELPCTHO — MOTAaH;

= 1 momexyay nan 1 Moas MeTana;

= MOTAH — T0 CAOACHOS BeMeCTRO, ofpasoBAHHDE ARY-
MH XHMITSCEAME MIEMEETAMA — VIACDOI0M W BOJOROAGM

= MOJEEVJIR METAHA COCTOHMT Ba 1 avoMma yraepoga M
4 aTomos Bofopota; 1 MOAE METARA cOAEpEAT 1 MOk ATO-
MOB YIAepossa i 4 MoNk ATOMOR BOJOPOAA;

= M (CH,) = 16, M(CH,)= 16 r/Monnh.

Harxosen, xumuueckan (JopMyia HoiRTReT pacc T T
MACCOBYI0 AOJI0 KAMAOT0 JIEMEHTA B CIOMAOM BEIIECTRE,
JLAK HADIETD PHMEpa:

ul(C) = % = 0,75, wnm 75% 3

w{H) = i‘E = 0,25, nan 25%:;

wi{H) Moo Hafrrr apyras cnocobom: 10% = TH% = 25%.

AHATOFHYRO MOYKHO BRIMHCAWTL H cocTas omecH. Mac-
CORYI0 J0AI0 KAMAOrO KOMIOOHEHTA B CMECH HAXOAAT 00
popaMy ae:

mil KoM AGHAITTA
R ROMIIONEHTA) = J—-——EIIIIl e

Eenn e eMmech spaseTca rascofpasnofl, To rosopaT ob
ofBEMHOE 100 EOMIOHEHTA B FA30B0H cMECH 0 PACCUNThL-
DAFOT £8 BRAIOT I H0,
VM I T
{ROMIOHeNTA) = Vicsnen)

CrefosaTenbHD,

noan (MaccoBas wiM OFBEMHAH) KOMIOHEHTA
# CMBCH — 3T0 GE3pAIMEPHAR BEIWTHHA, KOTOPAX

NoKAIMABaeT oTHOMEeHRNE Macckl (o0biEma) Kommo-

HerTa cmec ¥ o0mmeil macce (00LEMY) CMECH.

e



,I[mn BCECAl MEeHLITS eWHHILL, TOITOMY B8 AITpe BRIQA-
JRAKT B NPONEHTAX, T. &. yMeEOMan om0 ga D00 .

Ha OPpAKTHES O0Yelh 9ACTO MPpAXOAHTCR HMEThH OO0
C PACTRODAMHA BEIECTE, DOSTOMY B 3TOM CAOVHAE HCITOIBIY-
0T DORATHE «MACCOBAA A0NA# PACTBOPEHHOrD BOIUIECTHEAS,
KAK YaACTHMHA CAY9all KOMIOHEHTA CMeCcH — PACTEODA:

WM pACTEOPENROND GeMecTRa) =
o MipscTuopinnore semecTR}
fi | pacr i a ) '

Emé oguas SacTHHM CIYYAEM J0TH KOMIOHEHTA B CMe-
CH SHAMETCA A0JH OpHMeced, Comepiammxes n odpasme
BelecTsa, B oToMm cayuae 408 HAXOHIEHAA JOAH YHCTOMD
BEMSCTRA HYHIHO 1A 8IHHANL BEYECTE Q0T TpAMeceii:

u MMeTOre BemecTea) = 1 — w{npumecei).

Paccmorpusm  peiieHme HEROTODRX THIOOBRX 381049,
TMENITHYE NPAKTHYSCKOE 3HANEHHE.

dagaus 1. B cocras cyxoft nemenTiofi cMecH 108 IITYRA-
FResmasess rypamx pabor axoguT 25% wementa B TH%
mecka, Kaxyw Maccy Rasioro KoMIoHeHTa
HY#HO B3IATH AR npuroTosieHsa 130 kr Ta-

Kol caecs?
faHO: Peurenue:
w{nemernTa) = 0,25 | m{uemerTa) = mlcmMecH) =
winecka) = 0,75 ® wineMmesTal,
micmecH) = 160 kr | mi{necka) = micvecn) =
T ——— X unecka).
m(uemenra) — ? m(nememnTa) = 150 kr-0,25 =
mmecka) — ¥ = 87,5 Kr,
minecka) = 150 kr-0,75 =
=112,6 xr
HH
minecra) = 150 kr — 37,5 xr =
= 112,50 Kr.

Omeem: m{nemenra) = 37,5 kr; minecka) = 112,56 gr,

Jagaua 2. Cocras npupoguoro rasa (obsemune goaw):

semssssess 95% wmerana, 3% osrana w 2% nponana. Ka-
HOH 00BEM KAMIOND KOMOOHEHTA MOMHO M0-
ayuants ua 250 m* storo raaa?

T
T |



Hano:

@(CH,) = 0,95
plC,Hy) = 0,03
D(CyH) = 0,02
Viop. rasa) = 250 m*
VICH,) — ?

V(C,Hy) — ?
VC,H,) — ?

Pewenne:

VICH )= Vinp. raaa) - p(CH,).
V{C.H;) = Vinp. raaa) - o{C Hy),
W(C4Hg) = Vimp. rasa) - o(CyHy).
VICH, )= 250 M- 0,95 = 237,56 m%,
VIC Hg) = 260 m*+ 0,08 = T,5 M3,
V(C,Hy) = 250 M3+ 0,02 = 5 m",

Omaem: V(CH,) = 237,56 m®% V(C,Hy) = 7,5 m%

VIC H,) = 5 s,

3agaua 3. HKaxoil ofbém sBoas Heolxonumo AoGABHTE

sesessaess g 50 r yxeycHoll SCCEHIINH, MACCOBAR NOJIA
yECVCRON KMcaoTs B woTopol pamma TO%,
wrobs npuroToRATs 3% -H yReye?

Hawno:

m (p-pa)= 50 r
wle-Ta) =0,7
wylr-Taa) = 0,03

V(H,0) — ?

Pewenue:

ViH 0) = m{H,0) - p(H,0),
m(H,0) = my(p-pa) = m,(p-pa),
my(p-pa) = SIS,

mix-Tri) = m(p-pa) - w,{(K-TH).
mig-T)=560r-0,7T=356r,

my(p-pa) = §50 = 1170,

m(H,0)=1170r-50r=1120r,
ViH,0)=1120r+11r/mn=
= 1120 M.

Omeaem: V(H,0) = 1120 ma.

3agaua 4. CHOARKO TPAMMOB XAOPHAA HATPHA B BOSLI

ssEmssssss yesgHO REATE, UT00L npurorosRTs 800 r dm-
AMOJOTHYESCHOND DACTRODA, MACCOBRAA J0JS 0=
aM B KoTopom coctanaaer 0,9% 7



Hano: Peuenue:

mip-pa) = 600 r m{NaCl) = mip-pa) * w(NaCl),
w{NaCl) = 0,009 m{H,0) = m{p-pa) - m{NaCl),
m(NaCl) — 7 m(NaCl) = 600 r+ 0,000 = 5,4 r,
m(H,0) — ? m{H,0) = 600 r - 5,4 r=594,6r.

Omeem: m{NaCl)= 5.4 r; m{H,0) - 594,6 r.

damaua 5. Kakyio maccy menesa MOMHO TOJIVEHTL Ha
reessssass 2.5 T kpacuoro mepesanka (Fe,05), cogepaca-
mero 200 npumecen ?

Hawo: Pewenue:

mipyam) = 2,51 m(Fe) = m{Fe,0,) - w(Fe),
w (npunecei) = 0,2 2« A [Fe)

w (Fe,0,) = 0,8 w{Fe)= M (Fes00)"

— mi{Fey0y) = mipyan) - u(Fe,Oy).
= m{Fe,0y)=2.57-0,8=21,
M (Fe,0,) = 160,
w(Fe) = 122 = 0,7,
m{Fe)=21-0,7=1,47.
Omeaem: m{Fe)= 1,47,

FoaonosuauocTsio MOHATHA A0 B XHMHH ABIASTCNR
smaccoasan doan asxoda npodyxma praKyii.

Maccoman 70a% BWX0MA MPOAYKTA PEAKINN —
aTO OTHOIIEHHE MACCH OPOAYETA, NOJAYHEHHOID
NPAETHYBCKH, K MACCE TPOAYVETA, PACCHHRTAHHOM
TEOPETHYECK M.

i
= —2= . 100%,
m_,,
AHBIOrMTHO HAXoguTes U ofsémman doanr esixoda

npodykma peakiyii:
L
“ = -F'g. £l lm% b

TR
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Sagaua 8. [lpx soceranoanenun 12,3 ¢ prrpobensona no-

sessseness gyguan 6,5 r ammnuaa. Paccunraitre maceo-
BYI 0010 BRIXOAA NPOIVETA PEAKIHN OT Ted-
PETHYBCKN BOJIMOHHOIO,

Hano: Pewenue:
Tllgﬁlgﬁr”ﬂzj - csﬁj&-ﬂﬂ +6{H] _"'{:HHII'-I!"IH!"' 2H,0.
M CoHsNHg) = | 1237 o P snpraly
=6.01r - 123r
Mgt NOy) = e s 0.1 moas,

MCHNH,) — 7 m(C,H NH,) = n{CiH,NO,) = 0,1 moin,
M ACH NH,) = 0,1 soas x
=93 r/moan = 9.3 r,

1 £, 5
I“:':-'HH Ir'HHz] - E:'a'-.'l'; o I]-pﬂgﬂ'q HAW
]ﬁﬂ.ﬂ% "
Omaem: n(C,H,NH,) = 69,9% .

Em# ogHusM cnocolon BRPAAteHEA KOHMEHTPANNH Dac-
TROPOE ARIHBTCHA MOAAPHAR KONYEHMPAYUA.

PACTROPEHHONO KOJNYECTBA BEIecTRA K o0héMy

’ {Hmsrpm KOHUENTPAUNA — 5TO OTHOUSHHE
| pACTROPA.

= nime :
c Vipacraopa)

Yale BCErD MOSAPHYI0 KONLEHTPAmmo (MOXAPHOCTE)
BHPANAIOT B MOJL/ .

1. 3axon nocroancTea cocrana semectna, 2. Hadop-
MAI, EOTOPYI0 MOMKHO DOJTYMNTE M3 MOJSKYARPHOR
thopryanl (hopuyasnol exwnnusa). 3. Maccopan W
ofpiMEan Joan xomnonenta B cwmecn, 4. Macconan
moan pacreopéunoro semecrea. 5. MaccoBas goan

mmecei. 6. Macconan Jonsa NPOIAYETA PEAKIAM.
T Mommpetan o e T IH,

o
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1. Yro BasmsanT saccopoll goasl aacMeHTa B CAOHNOM ne-
mecTse? Kus of paccdraanoT?

2. Yro maamsanT Maccopoil (offedésaoil) aonell gosmnowomrn
oaecnT Kok of paceamraeoT?

3. Yro rawoe goan oprmeceit? Kax maiitn macey (ofuiés) ane-
TOME BEUOTEN, BOOH MeBEcTiil maccoBas (obnémsan) poas
mpasenEit?

4. He npomanoas pacaitta, yEARHTE, B ESEOM M3 OMCHION,
thopuyam koropux Fe,0, n Fe 0, coteprnsnne menean mw-
me. JTAeT DOATRERINTS DR ras,

8. PaccamTafive MaCCOREIE J0AN KAMLIODD 13 2A0MEHTOR § He-
meeTRax: oyakdgat sean (11}, werpar sceaean (111}, sraronsdl
CHMFT, Ao, AHETHN,

6. K 120 r 0% -ro pactaopa sTRosoro enapra gobasemm 40 ¢

GeFBOAHOrD HTIADEONG COAPTL. BLauoanTe Mactonys moso
STHAGRGTD CIMPTA B IO YOEinanm [HUCTBopsE.

7.Ha 280 r 15%-ro pacTnopa HNTDATA KATMA BLIILPIIN
120 wa nogw. Barmeamre Maconsyio JoU cours 8 ERCRIT V-
HOM PRCTROpE.

8. Boaoro 6BS npobia cogepirr 41,5% Megn. Croauroe rpas:-
MOR HHCTOTD F0A0TA COARPHHT HOIKILO STOM Npoin, MMeILEs
macey 2.8 )

B, Buranennre offuds xucaoposa, KoTopuii Momer Gerre no-
ayuen ua 4560 mY podayia (wov.), ecam ofwdumEas Toas
Hitanpoan panaa 217% .

10. Ha 230 r B0, -ro srnaoeore compra Gsuno nosyaens 120 a
STILIEHS (K. v. ). Pacounraiite nuson sTIEEs B DPOLENTAY oF
TEA[MTIHMPOHN BOAMOIEEOrD,

11, Buraweaere ofrmiiy (5. y.) ocian ceps (IV), Roropwit mo-
ET fiaTh noayuesn npn excaranny 160 r copw, conepsamed
25% npumecsil, ecAN MMXON COPEMETON FROD COOTHBARET
B5% or TeopeTHUECHN BodMORtITOND,

12, B 250 ma vogur pacraopnan 67,2 0 (4. v.) EAOPOBOADPOAN.
BrancanTe Macconyio Do NOOPONGIDEUIE B IO Sa oM
PacTape,

13. B 120 mn pacreopn cyasdars amomimiH COASPHEHTON
3,42 r coan, OnpegeanTe MOANDINY K KONTEHTRALINGD PACTBOMA.
14, Hafignre sounpiyw conuearpamno  15% -ro pacrsopa
OEPHOA KUCHOTE naorEseTRE 1,1 ¢/,

i
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I'mara BTOpPas

XuMmMIecKue peaxKumm

§ 13 IlorsaTHe 0 XUMHYECKON

9 19 peaknuu. Peaknnu,
uayiue 6e3 HaMeHeHUA
COCTaBA BEILECTB

XHMHA ASVHAST HE TOALKO CBOHCTBA BEIECTR, HO W LIpe-
BPANIEHNA OIHHX BRIIECTE B APYTHE, CTPEMHTCA ACOONBE0-
BATH TAKHE NPOLECCE A8 TOAYHEHHA coenHenuil ¢ HORkE-
MH, NPAKTHYECKH NOJeSHLIME CEOTICTRAMN.

XuMMuecKan PeaKItHA, TN XHMHYSCKoe ARIe-
HNE, — 3TO OPOHECs, B PeayALTATE KOTOPOro U3
opaux semiects olpasyorTes APYrHE BEINECTHA,
OTANYAKINEcH OT MCXOAHBX 00 COCTARY AW
CTROEHMID, i CASIOBATENLHO, H N0 cROfcTRAM.

Kasccr(kaiiin XHMATECKIX PEAKITHHA MOMHD HPOBO-
JIHTEH 00 CAMBIM PASIHTHIM TPHIHAKAM.

Hmeerca agoctaTousHo BOALIIAR TPYUUA PeaRyul, Komo
poie e cOnNposoMAamMeR  UIMEHEHUEM cocmaeda ae
wieema. B Aeopraspveckoll XEMHM K TAKHM DPEAKIIHAM
MOMCHO OTHECTH MPOIECCh SANMONPERPALLEHHAA DAGTI-
HHX AAAOTPOOHBIX MOZHGUEKALNE O0JHOrO XMMHYECKOTO
STENEMHTN.

ANJOTPONMLIME  MOTHOHEAIMAMN, LIH BHI0HE-
MEHSHHAMNA, HASLIBAKT NPOCTHE BeaecToa, ofpa-
AOBAHHKE OLHHM XHMWYICCKHM BAeMeHTOM, & ARme-
HIHe HX CYISCTBOBARKA HASEBAIOT AJSOTPOINHEH.



OMeRh HATEPECHD, A B HACTOMAIIG: BPEMH 0 OPAKTH9eC-
KEH 3HAYHMO, HANPHMED, NTPeEPaMIEHENe OQHON ARIOTRON-
HO# MOARPHEAUHA VIaepoaa — rpaduta B Apyryw —
ANMAT:

Ci{rpadmr) +— Clanmaa).

JToT Nponece HCNOALAYIOT ANA TOSVIEHHA HCKYCOTREH
HuX aaMmason. B 1954 r, ywénsie ua sabopaTopHm aHamMe-
ANTOl aMepHKancroil GupMe « [[DReHepan axexTpuKs no-
AYVUIITH YEpHLIS KPHCTAATHER HCKYCCTBEHHLIX AAMAI0R
saceodt 0,05 r npn gasaennn 100 ruic. ATy n TeMnepaType
2600 °C. Tarne aaMaik CTORAN B COTHH Pas AOPOME TIPH-
poankix. Ho B Tedeame JecaTH NocHeaviommux et GuiTm
paspafoTans TEXHOTOTHH, NoIBOMAININE TOTVIHTE B 01
HOft KAMEBpe 33 HecKoasko MuuyT 20 r aamasor ¥ Gonee.

CorpeMeHHOP NPORIBOACTRG MCEYCCTHEHHEIX ANMAZOH
OCHOBAHO HA HX NOAYMENHH H3 rpaMTA He TOOLKO UpH
CREPXBLICOKHX, HO W NOpPH HHIKHX gasrenmax. Taxpe
AIMAIE CPARENTENBHO Jémess. OHH ODpedMymecTBENEO
HCMOABIYIOTCA B METAANYPrHE H MAIIHHOCTPOGHHH, pa-
AHOMICKTPOHMES H NPHOOPOCTROCHHHE, IecloropasReire
H MOpHOR DpOMBIITLTEHEOCTH.

ANNOTPOMHENE MOZMGHEATTHE CEpEL:

S{pombuveckan) ¥=—* S{AACTHYECHAR)
Ml AOCTATOMHO NogpofHo paccCMATPHEBAAM pasee (oM.
puc. 76 ma c. 89).

Ilna manbonee MIBECTHRIX AAIOTPONHLIX MOTH(HEA:
nuil pocpopa BIANMONDEEPAIIERNA MOMHO OTPAIHTE CIe-
ayomel cxemoii:

P(bennit) —* P{xpacasit).

MO VTP AR rositng
KPHCTAILINSMECKAN  KRNOTAILINYaCIAR
perrrriracn, POIETHA,
tpoprey i 1P, thopraayna P

Heropuueckn nepBey Gu00 OCYIISCTRICHO HNpeBpa-
menue Geaoro pocdopa B KpacHEi, Korga HEeMemkHil an-
xumuk X, Bpaugr s 1669 r., nuTaRcs DOOYYRTE TAK MA-
apiBaeMuit fraccodeknll KaMeEL DPOKETHBARNEM CYXOTO0
OCTATHKA MOMH, MOAYYHA CBeTHIIHeCHA OEnmMe KpHoTanaH-
KH BRIECTEA, HAGRAHMOrO MM tochopom (0T rpeu. eHe-
eymnit esers). IHoayunte na xpacroro doctops Geani

il



MOGRAD B B IIROABHOA JabopaTopin
(puc. BE).

Benoe naops — 5T0 MATENIE MIac:
THYMLI METATA, © KOTOPRIM ML
CTAAKHBACMOH uyame poero. Ognako
OpH [IOHHEEHIH TeMDepaTyphs!l aH0
MOEET NPeBpalaTECH B Cepoe 0J0-
BO = NOPOLOGKE, HMOOIIHE Boe cROM-
CTRA HEMETANLIOR, ITOT NpoUece Ka-
TAMHANPVETCH COMEM CODBIM 020~
BOM: AOCTATOMHG OOABWUTHCH BCETOG
JHINE OAHOH DRIAHKS CEPOTD OI08A,
HAK HAYHHABTCH DRAKOWA, KOTORYIG
Puc, 89, [Mosywenue Ve HOBOSMOEHO ocTAHOBHTH. [lpn
Gernaro dpocdsopa aToM HafgenHe B3 Genoro GoecTRIDEr:
e i METANIA NpespaliaeTcd B cephiil He-

papauril nopoiok. Takoll nponece
HOCHT 0DPASHOE HAZBAHME + 0N0BANHON TYMEls,

HmenEo papMoOpeRpaliente aIn0TponNLEIX Mo

KAl onoRa:

Sni{denoe) — Snfcepoe)
oTAI0 npranHEei ronfenn skcnegnnian P, CroTra, NWTABIIE-
roca B 1912 r. pogopate muumil ooxoe. JKCTeIHILLA
P. CroTra HenOABLIOEAAA 108 XPAHSHHA NPOAVETOR M KEpo-
CHHA KOTEIHLIE KARNNCTPL, Janaamaee oronon. Ha cuak-
HOM MOPOME ONOBAHHLE TpROooil paccLInoIcs, o sxenegn-
A ocranack Hea ronanea,

Iaa sMuorfx ApyrHx XEMHYSCENX 3IeMeNTOR TAKME Xa-
pAKTEpHD ARNeRHe annorponni. Tak, kuesopon oOpasveT
ane Mognduxanny — xucaopon O, v ozon Oy, Ilpespamie-
He KHCAOPOLA B 030H NROHCXOART B NRHPOAE NP FPpo3ax
{puc, 90). BneuaTadHaLie STHMN OPHPOITHBMA SETEHIA MM
MOSTH HEPELKO JONVOKAIT XHMIYCCKIE HETOTHOCTH T
« B moagyxe naxno rpogoiis, A nmaxser-to He rpoaoi, a ob-
PASVIIIMMCS B PEIVIRTATE 88 Q0HOM (B NEPERONE C TRENe-
CHROTO 4 0F0H W OIHAYMAST & TaXIWYIILITH ).

0 GuoaorHyecKol poaH FANTATHOMD 030HOBOM DEPAHE
BeMan Bhl vie sraete. [lepey seaoBedecTioM CTOMT Hacy -
HAA 3AAYA COXPARATE ATOT HuaHeoDeC IeYH AR SKpan
OT PAAPYINEHHA, TAK KAK § KOCMHYSCKHX COYTHAHOR MpM-
XOAAT TPeBosHEe harTnl 0 YMeNhIITEHRNE TOMUHHLL 030~
HOBOPD CAGH ATMOC]HeEpi — TAK HAAKMBAPMLIX OI0OHOBEIX k-
P, KOTOpLIE HA proyHEKe 9] nokasani GenkiM 1aeTOM.

fre
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Pac. 90, [pn rposnx & arsocdepe  Pue, 91, Osomoesdl caoit Beman
HI KECAGDOAN ofprayeres amos {ihororpaditn ¢o coyTHIIEA)

Oa0R0BRIN IMHT NIAHETH PASPYVINAPTCR OKCHAAME A30-
TA; COSAMHEHHHAMK Xaopa n (propa, DONATAOIINMIT B &T-
MOCPERY B PEIYVALTATE PAcCHAla (PpeoHOE — BOIECTE, KO-
TOpEE THHPORD DDHMEHAOT B XOMOIHIBALIX YOTAHOBKAX 1
NAMPIOMEPHO-KOCMETHYSCHHX cpencTRaX. B uacronmee
BpeMi NPHHATA MEXAYHAPOIHAN NPOrpaMMa, COrMTaACHO
KOTOPOH (hPeoHEl FAMERAIOTCE HE APYTHE, MEHes Pagpyiim-
TedLHLIS LA OJOHEBOM ITHTA X AANAIMHTL,

Ozon # Bucaopod, GyaySn HPOCTHMHE BEIIECTBAME, OF-
PANOBAHHBIMH OIHAM XHMIHECKNM JeMEHTOM, TOM He M-
Hee phnagamT PAIHRIMH CHORCTEAME. I':].l.'i::m]']r:n,u HE EMeeT
BANAXA, B O30H MAXHET cBeMeCTL:. Oao0H, B OTIHYHE OT
KHCAOpOAA, GaxkTepumiien, YT0 HCHOALIVIOT Aa8 ofesaa-
PAMHBAHHA NATLEBOGH BOOK (OI0HHPoOBARBE DeaRDEIHO 118
SA0POELR YEJOBEKA, B OTANYHE OT XAOpHpORAHILA ).

Oason — ropasgo Goaee cHABEER OKHCANTEDL, Y6M IKHC-
NOpoA, NOATOMY OR SHEprudHe obfecnBeqMABAET KpACKH,
ORHCARET cepefpo, PARIPYIIAGT ODFAHHYECHWE COeIHHe-
aus. llocneguee caoficTeo NOABOJHET HCOOILIOBATH 610
I8 YOTPAHNEHHA HeOPAATHRIX ZANAXOGR, T. 8. ST O -
BAHMHA DHIVETOR IR TAHHA.

Hrar, noasesésm nrory,

Oauoit u3 npeyns MHOrOOOPAIHA HeOPTAHHYECRHX Be-
ILeCTE ARTASTCH ANTOTRONHA, KOTOPAR MOMeT 6LITh
OOVETOBTOHA:

1) pasnHUHLIM COCTABOM MOJEK Yi ODpOCTRIX BEISCTE
(ANMOTPONHA KHCAOPOSA: KHCTOPO] O, aaon O,);

2) pAATHIHRM  KPUHCTANTHYSCKHM CTDOSHHEM  AJLTO-
TPONNLY MOgWGUEALKS, HAODPEMEpD, Boe MogRdERAILNH

=]
1



Puc. 92. M'padur ¥ aaMad — IR0 OJLIOTRIENTRE  MOaRERATTIR
YTAEPOAA

YIASPOJA HMENT ATOMHYI0 HKPMCTATIHMECKYH DEMETKY,
HO ¥ afsMazn oMa — ODLEMHAN TeTpARApHYeCKAN, a ¥
rpadpTa — caomcras (puc. 92), NnoToMy TAE HENOXOMH
cpoiicTRa ANMASA W rpadurTa.

B oprapmyeckoll XHMHER TARME RARECTHL PEAKITHN, KO-
TOPLIE TPOTEKANT He3 HaMEeHeHNA coCTABA BemecTs, Oue-
BHAHO, BE BCIIOMHEAN, TTO TAKHE PEAKIIH NPHBOAAT K 0f-
pasopann0 nzomepor. Hanosmmmm:

HIOMEPL] — HTO BELIIECTEA, HMOIOMHE OANHAKO-
+ Bl cOCTaR, T. €. OAHHAKOBYI MOJEHYIAPHYIO
POPMYAY, HO PATHOE CTPOSHHES, & CASLORATEALHO,
W pasike ceoficTas. SpdenHe CcyMecTBOBAHMIA
HIOMEPOR HAILIBAKT HIOMEPHEeR, A pPeaKilHu
RAAMMONPEBPAILCHHA HIOMEPOR — PeaAKIMAMM
MM E PRI .

Hanpusep, A8 DOBMIMEHAR KAvecTRA DeHIAHA (TAK HA-
IRBAEMOIT OKTAHOBOTD YHCA&) B NPOMBILASHHOCTH HC-
AOALIYIOT HpoNece pHpopMHEHTA, OCHOBAHHBLIA B TOM YHCAS
W HA PEAKINAN HOOMEDHIALIH, HATPHMED:

CH,—CH,—CH,—CH,—CH,—CH,—CH, —
- PeTITaH
H,C
—s CHy—C—CH—CH,,
He CH,
2,2 G-rpusterioabyray

Fie
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Haomepus — emé oqHa W3 OpMYMHE MHOroobpasnas xu-
MUMECKNX COaMNHEHRIT.

H annoTponns, B HIOMEpHA NIPeKPACHD HIATHCTRHPYHT
BIANMOCBAIL (puaocopernx KaTeropuit opmsl 1 cogepaka-
HEA. Koneuno e onpegensoiinM ARIASTOA COASpIHARNE,
no # opMa He NACCUBHA: OHA, B CEOK) 0UEPElh, AKTHRHO
WIMAST HA cogepaREne (CROHCTRA KOREPETHLX AJMNOTPON-
HeIX Mogmdranni).

1. Kumusecwe Peakoim, WO XuMugecins anicnms,
2. AanoTponuA, AJNOTRONHRE MoTWEHEAIHR LI
BHACHIMEHERNA YrAepoma, cepel, fochopa, oaona
u gucaopoga. 3. Haomepw. Haomepun., 4. Peaxnnu
uaomepraamnn. 5. [lpuanas Mroroofpasnn BemecTn:
ANAOTPONMN M WIOMEPIA.

LR s L A L R R R R P R RN

. 1. Kaxue S810HMNA HAIKIBAIOT XOMAYeckimn? Com oun orom-
SRMITCH oT hRansecKnx ?

. 2, Benomuwre M3 Kypes XEMEN OCHONRON IIROIN TPRIHAKN
il ¥UOOBHA TEUEHAA XuMudecnnx peannni, [Ipasegnre opu-
ML

. 3. Hro TaKoe ALAGTRONNN; AATOTPOINLE BRACHIMEHERHAT
... 4. Kakoss nprassel arnorponnn? [Ipueegnre opaseps .

. 5. Cpanure enoficTia 1 CTPOCHEE GASOTRONNER MoIHdsm-
wiil thocdwpa. Kakue opuuus mEawBAKDT BAAOTRONNK 310
ro aneMenTal

.. 8. Ha npuMepe anioTponmm ofoBS DOKEMNTE OTFROCHTENL-
HOCTE IRJIEHEA 3JeMeNTOR [l MOTAZTE i HEMETAILIL,

& T, PAcEpORTE Mo KONKDETHLX ARRMEREX ANIGTPOIN 5 F-
Mepinn duthocephorne KaTeropin HopMe B COnrpanTE .

‘_- 8. [lpeasosnTe CHON OPOERTI 10 COXPRNEHIG GIONOROTO TT0-
men Senn,

' 8. Pocipofite poans OpasTiHig Kok HCTOMHEKA DOJHARAS W
EPpHTepas merudet. B ulis ong aposntseres B oTaNosaens
[MEpRogmiecitaore SAK0E | TeODNN CTPOSTIEN S rnRmIecicy
coeguHeEn T

|ﬂ?. 4

L ulEE



§ 14 Knaccndburannsa }

9 1 F XMMHYECKHX peaKIiHi,
IPOTeKAIONINX C H3AMeHeHHeM
COCTABA BeIeCcTB

Eaacembuxamnm XuMuueckny peaxmml, opoTekan-
MIMX ¢ MIMEHeHMeM COCTARA BeLECTEA, MOMKHO TPOBOAHTS
10 CAMBLIM PARTHYHLIM [IPHIHAKAM,

Uncao B cOCTAR PEAreHTOR
H NPOAYKTOB Peariinm

Peakuun coeTHHeNNA — MTO PEAKIINN, B peayib-
TATE KOTOPRIX Ha ABYX H GoJee BemlecTs obpaay-

ETCH O0HO CAOMHO® BEIISCTRO.

B meopraEuveckoll xuMun peé muoroobpasne peaxinit
COBAMHEHNA MOMHO DACCMOTDETL, HANIPHMED, Ha Gnoxe pe-
AKIHA DOAYYeHHA cepUol KHCIOTH B3 CEDRI,

1. HMoayvaesue oxeugn copil (IV) — A3 1BVE NPOCTRIX BE-
mecTE CHPAIVeTeH OHO CIIOHITE

8+ 0y =80,

2. Noayyenne oxcngn cepw (IV) — wa npocToro B caos-
HOPO BeMecTs obpasyeTed olHO CAONHOS;

3. TloayaeHns CEPHOR KRCIOTH — H3 ABYX CAOMHBIX Be-
HIECTE 0OPaIVETCHA OJIHO CI0H HOe:

80, + H,0=H,50,.

Mid BEIODAIH 3TOT DPHMED HE TOALKO NOTOMY. WTO OH
MAKCHMATLED AIATOCTPNPYET HLANTPY peakini cosgmHe-
HHA, HO TAKMEE H NOTOMY, UTO NPOAYHET DTHX peaRmMEl —
COPHAR KHCAOTAE — REAHeTCH «XaedoM XEMWMECEOR npo-
MBMULTERHOCTH (pie, 83).

B opramwueckoil xuMMH PPAKIIHA COEAHHEHHH HMeOT
COBEMPAKY B HAIBAMMNE, HAK Bk NOMHETE, HX HASLIBAIOT

¥
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Hpyrae ollaera !-’,qnﬁpuu

2% ' 149

Crancrra 500 14 /0

METLaa 5 LH T 11% Momgme
l'-llr-lmmr.ru i /o cpnacTRA

Boannma Epockn
Puc, B3, [Tpusedanns cepol meoms

pragraMy opucoeiHennd,. Beé maoroofpasne raxnx pe-
AKNEA MONCHO PACCMOTPETE HA TpHMepe GNoKA peaximni,
KOAPAKTEPUIYHIITEY  CROMCTRAE HenmpeRenbibix  CcoeamHe-
HIil, HATIPHMED STHJIeHA,

1. Peakuma rEgpHpoRaHEEA — OpHCOSIHHEHNA BOJO-
Poa

P,
CH;~CH, + H,— CH,—CH,.

aran
2. Peaxuun J"I-l..t[pﬂ'!l"ﬂ.ll,l!ﬂ - npumenmeuuu BT
CH~=CH_ + Hzﬂ C.’H,—CHEIJH
FTARCN

3. Pearunsa noamMeprsamnm:

OOATEFTH AN

Peaxuun pasnosennsn — 910 PeaKIine, B PEIVIk-
TATE ROTOPLX M3 OAHOIO CADHCHOID BemecTsa 0b- |
PAAVETCA HECKONLKO HOBLIX BOIECTH,

e ——— — ——

B neopranmuecrofl xuMmun peé muoroofpasie Tagmx pe-
AKIHI MOMKHOG pAcCMOTPeTs HA Baoke pearitnil noayyenis
KEHCaopoan AabopaTopakIME cnocobasm,

:ITH.... !



Pure. 94, [oayueane ©Reaopogn prasoMoei e oKeii pryTi

1. Paznosenwe okenga pryTa (1) opi marpenasmmm:
2HgO = 2Hg + 0,1.
Huenno stam cnocobom I, [Ipuernn soepakie nogay-

9 Kueaopoda (pac. 94).

2. Paanoxenne neporciaa sogopoas (pue. 83):

2H,0, = 2H,0 + 0,1,
3. PaanoseHue DepMARTARATA KATHE PH HATDeBAEHHH!
2KMn0, = K,Mn0O, + MnO, + 0,7,

B opraardeckol XEMIH peaKuMl PDAINOHKEHHA MOMHO
pﬂﬂ‘{:HﬂT[l-ETh HA T['FHHE"FI-E HYX ANTOHMMOB: — 'F'E‘EEII.HE
ApHCOoSAMHERNA: JOrMADADOBAHNA AL, AeripaTAliH

aTAHOMAN, ACTOJMMEPHIANEHE TDonHsTRAeHAa (Januwume
HPaaHeHuR pearyuil camu),

= = e —
Peakumn 3aMmemeEmna — aTo PEAKIHH, R PEAYIh-
TATE HOTOPHE ATOMLE HPOCTORD BEIIECTRA IAME-
NIAKT ATOME OAHOMD M3 HAEMEHTOR B CAOHCHOM
RELIIeCTRE.

B aeopraspueckoll XUMHH TPHMEepoM TAKHX TPpOLeccon
MOMEET CAVEETs (oK peakmpd, XApakTepHaIyvIonIRey, Ha-
ONPpHMED, CAOHCTRA METAJTTOR.

1. BaanmogeficTene Meg0UHbiX B OIEA0YHOIEMENLEBIX
MEeTALN0E ¢ Bogodn (puc. 96):

2Na + 2H,0 = 2NaOH + H,T,
Ca + 2H,0 = Ca(OH), + H,T.
2. BaapmogeilcTene MOTAMNON ¢ PRACTROPAMH HHECIOT

(puc. 97): =
g Zn + ZHCl =ZnCl; + H, 1.

o 1
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Puc. 85, Pannostenie nepocwin ao- Pre. 896, Baansogeiicrne
AUpOOE OpH HBHECEHHN EATAJRIATO HETRIA O BOI0N, B KOTOpY M
P~ aRcHmn Maprasms (1Y) Aoda e e poadrene

3. BaauMogeficToMe MeTANAOR. ¢ pPacTEBOPAME COgeH
(puc. 98):

Fe + CuS0, = Cu + FeS0,.

1. Memaaaomepsmua — puirecaesse Gonee AKTHEHE-
B METAIITAME MEHIE AKTHARLX HI HX OKCHIOR l“'.'ll-!l'_'a ﬂg}:
2Al1 + Fe,04 = Al, 04 + 2Fe,

B OPFraEHMMeCHKON XHMAR, I PEAMETOM HIVUEHAA ItU'rupuﬁ

HBAHIOTCH HE NPOCTRIE BEOIECTRA, A COCONHOHHWA, PoakKiitn
SAMEMEHIE tManT ceoln coenugmEy. Haopamep, BHTpO-

Ch Ml #in Cu
1 Buopeaanornncy
e — i| S—— MR 1
| e nean
vl HCL - HCl| —
e
i 1
iy W
- ST o Facrnop Faethog
Oy bt Cy T
wiv i {11} e Aesn (11}
Puee. 87, Orenotiernes orurmmosit
HATAOTEE B [HUEAHMIRM METRA- Fuc. 898, Pearmna aane e
TEEM HMEEN 0 e POCTEOIDE - FECLTEI0M

o 2
=



Puc, 88, Agompporepsnns Pre. LK) UbpasosaHige ooal-
ia sogiga conans (1) 8 pe-
APAWTATE PEAHIIN ofienn

pamEe Gomaniin PEAKIIRA, EOTORAR npefinecTEVET Y-
N AN IR

CyH, + HNO, — C,H . NO, + H,0.

Peaxuun ofMena — aTo PeaKliHl, B KOTOPWX ABS |

CIGRALE BEOEcTRd OOMeHHBAIOTEA CHOHAME co- |

CTABHLIME SACTAMN . [
1

JATH PEAKIIAN XK TE Dy T CEOMCTHRA B MEDEYED Ot
peih AAEKTROIATOE M B PACTROPAX NPOTEHAKDT 0 TPpaBRaY
Beprodne, T, . Molbio @ mMoM cCAYYae, 00 8 peanabmd
il rlﬁlrrr:.-i_r.rr-.':':'r'.li' QOO f03 WAl .'lru.'|'I.I'4-|Ht'l:'lrl':l'nllfl_.l'-'_f.l'Hi'-'lnl-i'F'
deLjEcman (Nanpusep, aodd),

1. Tar, » PEIYNHRTATE PEAKLLHN ofiae A MEROY PaCTHEODE"
M HOANEA HaTpusA # anrpata cawmnaa (I1) odpasyerca kpa-
CHBLIT SoTOTHCTO-METTRIT Oocagok wognas cemEaoa (IT)
{pwac. 1OHN):

2Nal + Ph(NOy); = E"h]._l + 2NaNOy,
Pb2* + 21- = Phlyd,

2. Ecan B PACTROD KACAOTHE APHANTE pACTROD, COaeEa-
LEL BT .l'i:I.|H:-lI|IIi.'I-'I"|l-:r!-I.. o MOMHCHO 2AMETHT L IH._"!'I-H.'EHH.I':EIHH1'-H-Ll:l:
Na,C0, + 2ZHCI = 2NaCl + C0,T + H,0,
2H' + C0% = H,0 + CO,T.

Fag



3. Eean w pacraopy meénoun AofapiTh HECKOILKO Ha-
neth ipeoadranen s (OREpACKA CTAHST MATHHOBOMN), 4 34
TEM NPpHARTE KHOOOTHE, PACTEOR ODECOBETHTCA, TAK HAK
OPOHAOHAST peaNyLa NEeLmpPaauIaygu;

KOH + HNO, = KNO, + H,0,
OH + H* = H,0;
CpaLa CpeIE CpELE
IR eSS L HHRCAOrTHLS 1F|’_'j-:|'['p|,l|_.'”-.|-||'1|-'!
CH,COOH + NaOH —» CH,CO0Na + H,0,
CH.,COOH + OH * CH,CO00 + H,0.

Brimenenne HIH MOrIone e
TEIJTDTERI

Pearonm, npoTexkanime ¢ BREAeIeHMeM Temmo-
Thl, HEJGIBAKT JRIMTEPMHETECHKHMNK.

HacTHLIM CcAOVHaeM K
GOTEPMAYEC AN PEAKTLITH
ABNHIOTCA [PEAKILHN  TOpe-
HHA — HHIOTEPMHAYECKAR pe-
AKIIHN, MPOTOKAKIKE & BhLI-
meneHmes caera (pae. 101 ):

ZMg + O, = ZMgO + @,
CH, + 20, = CO, + 2H,0 + Q.

MuEOrae peakitnm coemgm-
HEAHA NPOTEKAKT ¢ BRIgene-
HHEM TEILIOTEL.

FlapeoTHIsM DaM  peeEIm-
HEHHMEM ABIAETCA pPeAKIIIA
COSIMHEHUA AF0TA ¢ KHCIO-
pogoms 8 orcag asoTa (11, Ko-
TOPEA TPOTEHAET ¢ NOTOLIe-
HHEM TEMLAOTH:

M+ D 7— 2ND - (48 F_HL'. 101, l‘-:il;mrlur WA T TR




'lrFemu.lm, NPOTERAKIIIHE ¢ NOFTOMERREM TeILI0-
Thl, HAALBAKT JNI0OTEPMMTECKNMN.

ChaegoBaTeannD, PEAKIHA CHETe3a oxemaa aaora (1)
OTHOCHTCA H AHAOTEDMHYECIKHM PERKILHAM.

P-Emmnu A EH A (XMMIYECKEHE AHTOHRMRE PEAR-
HAM COBAMHeEHA), 3/ Heboa LI ™M HCHKITHSIEHHEM, HBEIH
HOTCH SHADTEPMEYEC KM,

Hanpumep, obd#Ur HIBeCTHARA — JHAOTEPMIECKAR
peaKiuE:

CaCO, = Ca0 + CO, - Q.

CxeMaTH4HO 3K3I0- ¥ SHAOTEPMHMECKHE PEAKIAN Tpej-
CTARTEHE Ha pucyHie 102,

Tennory, KOTOPAR BLEASEASTCA HAN HOTAOLIIAET-
é A B PESYALTATE XHMHYECKON PEARINN, HAZEIEA-

OT TemA0REM Mpdrerxron.

r.'}'h':-]mll'lm[:mn& VPABHEHHA, B KOTOPWMX YKA3IAH
* TenaoRoil 3MHERT PEAK NN, HAIMAAIOT TEPMOXH-
MITTECINME .

Hanpumep, ropeime yraepoas § KHCA0polE — 3KI0Tep
sMugeckil nponece. Tennopof spderT pEARIIHH COCTARTA-
er 410 k]l Moan:

C+ 0y =COy + 410 ],

Hermapuponasne STAHA — PEAKINA SHAOTEPMAYECKAR,
28 TePMOX HMHYCCKOE VPARICHRE HMeeT BHE:

IMonaTHO, 9T0 SCAH PEAKIIHA cHHETe3a okchaaa azora (11)

ﬂﬂmmm, TO B F-H.HJHJHEHH.E‘ e EHMTE[’H“‘IE‘
CHEN POMece ¢ TeM e 00 BeTynHe, Ho o0PATHEM 110 JHA"

Ky TennosLiM sdiperrom:
N, + 0, = ZNO - 90 x[lx,
ENG - Ni """ﬂ: + gﬂ KR}H-

e
s



Pl peasLe
=
Tenaora : g;?: Tensorn Temaorn :: : TeirnoTa
—\—
71N /N
Tenaors Tenaora
a) i)

Pue, 102, Cxemarinimos waolpasse e peakmnii; 0 — pxacTepMmntde:
gitoil; § — onaoTepMirTecKoil

B peansHRX VOIOBHAX 3TH BIAHMHO NPOTHBONONOMHLLE
NPOILECehl NPOTEKAIT OIHOBDEMEHHD,

[logpofires TAKWe peAKIIHE ML OVIeM DACCMATPHEATL
B E 16, KAk B Apyriue Kracerdir Ay XHMEHecKny eak-
mHil: no HCNONBEIOBAHMID KATATHIATOPA, M0 HIMEHEHHIO
CTENEHeH OKNCAEHHSA ATEMEHTOR, OOPASVIOIIAX BEINecTRA,
W Ap.

XuMUiecKHe PEAKIHH COeIyeT OTAHYATE OT ANePHBIX
pragiufi — #OponeccoB NPeRPAIEHHA ATOMHKEX SAep B
PEAYAETATE WX BIAMMOLERCTBHA ¢ APYTHMH SIpAME 1N
DACMeHTADHEIME wacTuiamy. Hanpusmep, npespatgenie
ATHMHUHIA B MATHHN:

12Al + |H = §iMg + §He.

1. Peagumn coegnnenns. 2, Peakumn coenmmennn,
OPOTERANIIHE NN NPpOHABOICTES CepHoll KHeToTR.
3. Peaxumm npucoeanmennn, XapakTepRIyomme
engiRerns ormaens, 4. Peaxmanm pazyoxmenna. 5. Toay-
HEHHE KHeAopoia 5 gaboparopumn, 6. Peacmun snse-
meHnA. 7. PEAKINN ZaMENEHRN, XaPaKTepRayamne
cooieTea Metanaon. 8, Peaxgnn ofmena. 9. lpannao
Beproaae, 10, Jxaso- 0 IAAOTEPMHUTECKAE PEARITHI,
11. Tenaosoi adpert xumuvecknx peakunii. Tepmo-
EHMHYCCKNS YIARHOHNN,

fES



?IllllllllHlllillilllllll-ll-lllllllllllllll-lllllllllllllllllllllll
1. Ha gakne THOR JEAAT PEAKOINN OO0 OPRINOAKY SCOCTED 6
qECAT  peareRTon A npoayiTon  peaniuns?  [lpasegare
FpEMED YpaERensl peaeadl wamaoro TImns.

2 Yvo maroe peakigil coegiEsARAT C BEAKIM TeLIOBRM Sd-
iperrom oun nporexanT? TIpunegaTe OPUMERL YDaREERL
PEARILER COaTHETHRA,

3, Yro raxos pearimn paxooxonnn? ey ronsonias ad-
ipeicrom onn nporekant? [IpanegeTe npAMeps ypasseHil
R LT P

4, Hes XapapTepuayIoTCA peaRIRN paMermenna’ dammnnre
finor vpaegesnil peaKouil SAMeIEENNA, CARNITEpEEE X
CHOICTRA FRADME MO,

8. Cpopuyaupyiire npaningo Beproage. [Ipononserpapyiime
BPO YDAREHIINE peakil: a) 4AR MypanksEoll KacooTh;
&) ana ceproll KUCADTEL.

8. AanmmnTe  TERMOXIMETECKIE VEARHOHNE PRAKONE Pope-
HMA MOTHHS, SLT0 NOBSCTIHG, STO fpe cropanmn 5,0 1 sroro
riaa (i ¥, ) nageaneren 225 565 TemaoTa.

T. Mpw cosguuemni 18 r anoMBEENE B KECTOPOLE Shiieaieren
34T wllm Tenaora, CooTARLTE TOPMOXAMIMBCKOE YRAREEHRE
AT PRI,

H. Mpu cropaman 7 rarnaonn ogesmercs 350wl rennore.
Chrpee A aire Tedpomodt sdserT peakkmnm.
0. Tepmox nMugecios ypanHeHAE PEAKITIN TOJHOTD CROPRHEN
ALE TS,

2C,H, + 50y —= 400, + ZH,0 + 2610 /i,
Brlncanme BoTHaeoTe0 TEII0TE, KOTORaR RdISTRETCA TP
eropaniin 1,12 3 auernnena (0, y.).

§ CropocTs
ﬂ XMUMHYECKON peaKIiuu

HagecTro, 9T0 OAHK XHMHYSCKNE DOAKIUE TPOTEKAKT
50 N0 CEXVHAR, APYTHE ¥e — 38 MUHYTL, HACK, JHH.
HanpuMep, OpakTHUSCcKH MIHOBEHHO NPOTEHAIT PeaK:-
LHH, KOTOPLIE CONPOROMIAKTCA BAPLIBOM: TOPEHRE NOpo-
Xd, BOCTLIAMEHEHNE TopoYell cMeCH B ABHTATENe BHYTPeH-
Hero cropanus astomofuan, [Ips canBsanmn PacTBOPOE

i



xaopuaa Gapns u cepHoll KRCAOTH MIHOBEHHOG 0DpasyeTes
Benil ocanor cyanpaTa Gapes:

BaCl, + H;80, = BaS0,{ + 2HCL

Haobopor, koppoans aegedn (peanieaHe) HAET TAK
MELTEHHO, UTO VAHLSTE 8B NPOAVET MOMHO JHITE 10 HETE-
EHHA AN TEdRHOID HFEH-EEH..

OoEa B TA ¥e PpeaKIlAA MOMET B OQHNX VCIORHAX Mpo-
TeKATL DReTpo, & B Apyrux — Megienne, Hanpusep, npo-
mect OKHCACHHSA cepedpa AR Megn HAo BOAAVXe TAHETCA
rogaMit, 4 B OpHECYTCTENR O30HA MPOXOANT upeanLigaino
BrrcTpo.

Yrodn XApaRTepH3oEATE OLICTROTY OPOTEKAHNA XHMH-
Weokoll PeAKIINNE, MCHOAbLIYIT DONATHE +CEOPOCTL XHMH-
wecKol peaknune (eé oboapavanT TaTHHCeKOH GyEaod ©).

Cropocth XHMHUYCCKOH DEAKIIAM — OT0 HAMeHe-
» HH# ROHMEHTRAIINE OJHOM B PEArHDYIOIHE Be-

HEECTH MM OAHOrO BA NPOAYETOR DEAKIINH B €1H-
AHIY BPEMEHH.

—

CHOpOCThL peakiiny Moo HalTe no dopayne

rae ©; w €, — MONAPHBE KOHIEHTPALNHE Dearnpy oI
AN oBPAIVIOMNXCH BOIecTE COOTROTCTBOHHO B MOMOET
ppemenn f; 1 t,. Eoon cHopooTs pRaEinm XapakTe puay T
HIMEHEHHEM MOARPHON RORUIEHTPALNN HOXOAHEX (pearn-
pyoniinx) semiects, To Uy < O (KOHUSHTPALLRA HCXOAHOTO
BEMIECTRA YORBaeT Mo Mepe NpoTERaHAs peakunn). Tak
KK CRODPOCTh DEAKIINN HMEST MONOMHTENRHOE THAYEHHE,
nepes Apodikio cIeayeT NOCTARMTS 3HAK «MuEyes. Ilpu on-
pEABTSHHH CHODOCTH PeAKIHN 00 BOIpacTAOnied Kom-

HedTPARIAH o0pARVIOIHXCH BEITecTs Beamanna Jpoln 1’5

ByaeT noaoEATEABROM.

KonuaecTio BEmecTin (Mo ) B eauiinme olhEsa, KaK il
MOMHAHTE, HASMBAKT MOAAPHOL KOMGeRmpayued seme-
cTea. Eé mamepmor B Moas/a (eMons/s?, mmosas/ma). Tax
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HAK BPEMH HIMEDHIOT B COKVHEIAX (MMHVTAX, Wacax), To
EAHHIILE CHOPOCTIE XHMHYecKol pearimi: 1 Mmoas/(n-c);
1 Mo/ (s « sasen) oo, 1.

CregoBatTensHo, WTollM ONpPEIeaANTh, ¢ HAKol cropo-
CTLID OPOTEKAST XHMHYAOKAR PEAKIINA, HYIHO JHATE:

A) RAKDe HOANYBCTRO BemecTsa (Mons) ofpasyerca (gaa
HPOAVETA PEAKDNM) HIH pacXogveTes [L18 ACXOMHOND B
HecTsal;

) 30 KAKOS DpeMA TPOHCKOIHT 3TOT NpOIece;

B) B KAKOM ofbEMe NPOTEKAET PEAKILHH.

dEaHNEe CROPOCTEN XHMHTECKHX PEAKIWT HMesT OUeHL
GoaLmios NpAKTHYsCKoE H Bayunos agavenne. Hanpusep,
H :HHH"IEI’!I{{!Iﬂ' HPI:FHHTIJJIEHHQE‘I'H aT EHG]]CI’ET‘H X MHYE-
CHOH PEAKITHR 3ABHCAT PAIMEDEL, IPOHIEOIATEARHICTE ATT~
NAPATON, KONNYSCTES BRIpafaTeBaeMOro NpoJyiIETa 4 B Ko-
HEYHOM CUETE SAPIIATE pAGOTEREDE H CEDE0TONMOCTE 0=
SV,

Paagen xuMiH, Rayuainnil cRopoeTs XHMEUYeCKHX pe-
AKINMA, HATKMBAWOT rusmuveckol cumemurod. 3uan e
BAKOHL, SEA0BOK HOAYHAST BOIMOMUOCTE VIDABAATE CHO-
POCTRH XHMAYECKAX NPONECCOE,

ps paccMorpell BOUPOCA O CHROPOCTH PEAKIHE HE-
ofXOAAMO TOMHENTS, WTO PEAKIIAN AEAAT HA FOMOTeHHbLIe
W FeTeporeHH LIS,

rP‘mmm, HOTOpLIE NPOTEHAKT B OJHOPOIHONE
» epefe (HET NOREPXHOCTH PALIENA MCMAY PEAru-
PYIOIIMME BOIIecTEAMM), HATIPHMED B CMECH i~
J0B HIH B PACTBOPAX, HAOLIBAKT OMODEHHLIME
{oT rpeq. sroMos — pABHLIA, OIHHAKOBRIT).

TeTeporedHMME  HASLIBAIOT PEAKIIHNE, KOTODEE
+ NPOTERAKT MERTY BOMECTEAME B HeOZHOPOLHOR
CPEaE (8CTh NOBEPXHOCTE PAISENA MY Pearnpy-
oMy pemiecreami). Hanpusep, Ha mOBEpXHO-
CTH CONPHECCHOBEHINA TREDAOID BEIIECTRS W HOLA-
KOCTH, FA3a M KHIKOCTH, TBEDAOTD BEIIECTEA B ra-
a8 U T, 0. (07 rpeq, sreTepos — pasakiil, gpyro).
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Naunoe BRIOE GIPETETe-
HUE CHOPOCTE XHMUSECKOH
PEAKIINHN W COOTRETCTAVE
mIad eMYV (POpDMYJIa CupaBeT-
AMBLD TOALKD JLIA FOMOreH-
HEIX XUMUSOCKNE DeariIn.

Ecan xuMiveckans peak-
A TeTeporetAHAR, TO OGHA
MOMET WATH TONLKG i [0o-
HOPXHOCTH pasjenn pearm-
PYIOINE nemecrs. B oarom
CAayuae CROpOOTE XHMBANHe-
CHOM peaRmuRn Gyaer onpe-
AEAHTLEEA OOGIIAALKY  T10-
BEDXMOCTIE  CONPEKOCHOR-
HHA  PEArHPYIOLIMX  Be-
mecTh, CAeJoBaTelLRO, LA
FeTEPOrEHHEX PeEakmmi og-
HiuM #o harkTopos, onpene-
JAHRHIIMHAX CRODOCTH XHMAME-
CRON  PEARIAN, ABIACTCH POCTH  XHMEYecKOl  pesknm

HIHNHEA NAOWAOU NOBEPX- o0 ooy COMPRKOCHDRE
Hocmu COMPUKGCHOBEHUS  pun pearnpyomEs BeNEeTn
PERZUDY MUY SeWeema.

YuntHBag oroT (AKTOR
WIMBHEHHA CHROPOCTH XHUMHYSCKHX PeaKIINH, HA XHMH-
YECHOM IPOMIROACTEE OWeHL YACTO OPOBOIATCH XHMHIe:
EEKEE DEAKIHA B s KHIANIEM CAOSs . | REDA0e BEIIECTRO A8
BTON medH ITpolAaT, HaMOILYMAKT HOYTH A0 COCTOAHMA ML~
JH, @ JATeM Yeped Hel'D NPpoOnyCrRaloT CHITEY aTOpoE RellecT-
B0, KaK npasuao, ras. [lpoxosmaenne ero wepes MemxHo-
paagpodIeHloe TEEDA0E RENIACTBO-PEATCHT COMNPOBO AT
CA uanmaell kuneuns. Hanprvep, B s RHIIAIIGM CO08s
CCYTHECTEAAIOT ODMHr MEenKo HIMEABTEHHOID CCpHOO
KOMYeQAHA DR TROHIR0ACTEC cepHoll KHCAOTH MAN Kpe-
KIHT HefTenpoayiTos.

SaRUCHMOCTE CHOPOCTH TETEPOreHHOM PeAKITNN OT BEJTH
THHL TOBEPXHOCTH CONPHEOCHOREHNA DeArMpyIOHNX Bo-
MIECTH MONCHO MPOCASARTE B ONKITE, HA0OPARENNOM HA pi-
cyuxe 103. B xpMuveckie oTaKARL HATHTH OLNHAKORLS
O0BEML COMAHON KHCAOTEH ONNHAKOBDOH KOHIEHTRATLHN.
Ha wacoshix cTEKANY HAXOAHTCA MPAMOD OOHHEAKOBOH MAC-
Chll IR MEPROTO OTLITH KyCoves, LIE BETOPOro — HOpoioK.

Pae, 1083, JasnonRsMocts  ciio-
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Herpyano y0eauTLed, 4T0 BHHMOZeCTENE NOPOIIKA MPa-
MOpa © KHenoToll OpoTeKAST rOpasflo JHepruudHes, Yem™
BIAHMMOAERACTEHE KYCOURA MpaMopa ¢ Hel.

CrOpOCTE XHMUMECHNX PeAKOHI SABHCAT OT Rpupode
Peazupy LY Sewecma.

Ha pucyuxe 104 moxasano szapMmogefioTnne TRV oie-
NOYHLEIX METANNOD — JAHTHR W Kamna — ¢ pogol. Kammi
BaAMMOZeicTEYET © BOOo#N ouens OYPHO W HACTONRKD SHEP-
FHTHG, 4TO AAME BOCIIAMEHASTCH, O ¢ JUTHEM peaKins
NMEOTEHAET Me/IeHHee.

B gawecThe ARYroro OPpHUMeRsE MOMHO IDHBECTH peakK-
oul OKHCAEHRA cepedpa KNCADPOAOM i O3J0HOM: NepBaA
HAST MEJAJEHAD, BTOPAH MPOTEKAST DOYTH MIHOBEHHO.

Bansnaue OpUpOoaLl BeNIEeCTE HA CROPOCTh XHMHAYECHHX
peaxitnil ogenh BEAHKO,

Hanpusep, npouece NPpeRpaijean:s rpagnTa B raney,
TAK HAGWBAEMOS RRWBETPHBAHIE FOPHLIX DOPOL, TPOTEKAST
HA NPOTAMAeRAH Theaseneriit. [Ipupoan Oy TeIA0THOTO 1LaK
OROHHOTO CTEKTA, DOANSTHASHA B IPVIHX BEUIECTSH, C0d-
AAHHLIX YeA0BLKOM, TAKORL, YTO 3TH BOIECTRA NPAKTHWE-
CKH He PAINATAIOTCH WAN DAZAACAKTCA B ORpY:Hamoued
cpefe upeaskiiaiino megaenno, BoT o npRXOANTCR YenoBe-
HEY HEAXOIMTE CHoCo0h WX YTHANIALNN, HATPHMED CHHMATE
MOANSTHANH B APVToi Mycop. H kag myapo pacnopiagnisch
NpHPOaA, KOTIA TPETYCMOTRENN A YEI0BeaE i O0MbIilime-
OTEA WMMUBOTHRX B K&WPCTER TPAHCIOPTHPYHIIETD HHCHO-
POl BENISCTREA reMoraolny KponH, KOTOPEI yise TP KoM-
HATHOM/ TeMOEPATYDE cNOCO0H COENHHATECH ¢ KHCAODOI0M
BOAAVEA 00 AHAYHTEALHON CROPOCTEIO, # CAEA0ORATEILHO,
# GRICTPO AGCTARMATE 810 HE AETKHX B THAHN.

al

Pac, 1ikd, SanncumMocTs CHOPOCTI XIS HOR PEERIIIT OT TREPo-
ki PEATHDVIGILHE BEMIScTR: KAani (&) innsMoaefcTayer © BoaoH
fanes SHEprHEG, wes T (F)
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Emé ognum pamuefinram (parTopoM, BAMSKIHM Ha
CHOPOCTE XHMHYSCKOR DRaKILHH, ABIAETCA KoMyenmpa-
WUR PrasupyioLiiey sewecms.

[Tpogesnem omwMT, NOKaMeBanIA 570 Rananne. Hane-
dM B TPH OPOBHPRY PACTROP THOCYALATA HATPHA, HIBECT-
Horo 8 goTorpadEl 0oA HAIBAHMEM (PHKCANG B DePBYK
npodapky — 3 Ma, o sTopyio — 2 Ma B B TpeTsio — 1 M.
daTeM NpRALEM BO Bee TPOBHPKNE BOAK TAK, 4Tolk YPOBEHL
PacTEOPOE B HHX CTAS OAHAAKOBKM — O M1, T, 8. B TEPBYIO
npodHpEY Opuiasés 2 MO DoALl, BO BTOPDYED — 3 MO, A B
TPeTHD — 4 M.

[Honarno, aro manforsmed ByAeT KoHUeHTPAILKS pac-
THOPA THOCYARPATA B Mepaoil npofRpRe, A HAHMEHLITEH —
B TpeTheit. Teneps GucTpo opuasém B KAy NpodUpRY
(HauunAR ¢ TpeThell) no 2 M pACTROPS cepHOM KHONOTH M
NPCCTeNM, B KAROR B3 HUX PAHLITE Beero §yvaeT BRNATATL
OCAZOK cephl. Pansine acero on ofpasyeres TaM, re REIII®
KOANEHTPALNA THOCYIRMpATA HATDHA, T. &, B DepBoil npo-
fupke. JTo B noRaTHO, Begs A48 XMMHYECKOrO BaRMMO-
AelcTEMA CepHOl KRCIO0TI B THOCY ALBETA RATPHA Heobxo-
ARMO, T00M YACTHYKH (HONK), H3 KOTOPLIX OHH COCTOMT,
CTOARNYARCE, Yem Goapume yneno crongHoBenni, Tes G-
CTpee NPOTEKART pPeAKUAR, A uNoao cTOAKHOBeéHmiT Tem
Goapine, Yes Goablle KOHUEHTDALKA PEATHpYIOMIHY #Be-
MecTs, T. €. KOAHYeCTEA BEIecTH, HAH MACCH STHX
BOMIECTE B egNHRIe ol héma.

JaBHCHMOCTE CKOPOCTH XUMUSECKOT PRAKITHE 0T TeMne-
PATY P onpegenferca apasusom Bawm-Noggda (1884):

OpH HIMEHEHHK (NOBRINEHHE HAM DOHWAEHNH )
TeMOepaTYpLl Ba kamawe 10 °C cxopocrs peak-
OHK COOTEETCTRONHO HIMEHACTCH (YBeANYHBAST-
CA HIH YMeAbIAeTeH) B 2—4 pasa.

Buepesie » seropnn 5. X, Baur-Fodpdy Guns spyuena
Hobeaesckaa npesus no xusum ( 1901).
BaanmogeficTRNA BOLOPOIA W KHCIOpPOLA
EHE + 'ﬂz — EHQD

NPH KOMHATHOR TEMOEPATY Pe HOYTH HE NPOHCKOINT — Tak
Mana cxopocts peaknuu. [Ipn 500 °C ara peakuna nporte-
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waet peero 3a 50 mma, a npr 700 °C oua NPORCKOANT DONTH
MIEHOBEHNO,

MaTemaTinueckn npasaio Baut-Uogupa onuewmsaeTci
CAEIYHIEH QopMy IoH:

Iy = &
1]

Ug™ oy *Y :

roe vy w0 Uy = CKOPOCTH XMMHIeCKOH PEaKIIHN COOTBET-
CTEEHHO OpH TeMnepatType £ iy 7 — T&uneparﬂ:muﬁ Ko~
adMpAIHERT, KOTOPRI NUKASKBART, B0 CHOMLKD PAS VBEaH-
YUTCHA CKODOCTE XHMHUECKOH peaKiAan ¢ OOBLINeHHEeM
TeMOepATY DLl peArHpyIONINY BemecTs ga 10 °C,

Mpaswno Barr-Todupa ssaserca nprlamseEEHbIM @
NPUMEHALTCA NHINE JTA OPHedTHPoBOYHON DNERKN BIANA-
HHA TEMIEPATYPH HA CHOPOCTE PeAKONH. JTY JABWCH-
MOCTE TAKIKE JerK0 TPOBEPHTD ONBITHREIM MY TEM.

Hansésm 5 TPl XUMHMSCKHX CTAKAHA OfWHAKOELE O0n-
#MEI pacTROpA THOCYARGaTa HaTpus. OIREaAROERE 06 BLEMLL
pACTRODOE CepHOl KHCIOTH, KOTOPLIE ML OQHOBDEMEHHO
fyaeM NPUAMBATE B 5TH XHMHVECHHEe CTAKAHLE H3 TPEX
NpobHpoK, HAFPeeM 10 PAZHLIX TEMIOEPATYP: B Neproi npo-
GHpKE DCTABNM DACTBOP KOMHATHON TeMnepaTypsl (okoao
20 °C); propvio npobupry narpeesm Ao 40 °C, a TpeThRO npo-
Gupry arpees 1o 70 °C, HeTpyaHo sAMETHTL, MTO BHAYATE
NOMYTHEST PACTBOD THOCVALMATA HATPHA, K KOTOpOMY
NpUARAH caMiifl ropsusil PACTBOD CEPHOM KMCAOTHI, MO
TOM — TENAKI H, HAKOHEIl, PACTBOD THOCYNBDATA HATPHA,
¥ KOTOPOMY NMPHARIH PACTEOD cepHofl KHCIOTH HOMHAT-
HOH TeMIepRTY L.

CropooTe XpMuveckodl pPOAKIMHE SABNCHAT TAHME OT
YHEGCmUR 8 Helt kamaiusamopd.

OfpaTHMes 1K VIKE SHAROMOMY BAM OILITY PRITOHEHHHA
DEPOKCHIA BOJAOPOIA.

[Ipuasésm B npobupky seMmuoro 3% -ro pacTeopa nepoK-
enaa sogopona H,0, n nogorpeem ero. Baecém B npofupry
¢ UEPOKCHAOM BONOPOAA TAERMNYR AYYHNKY — OHA HE
BCNBIXHET, MOTOMY "TO pPeaxilifd PALTOREHHA NepoHCHAA
BOAOPOAR HPOTEHAST TAK MELIEHHO, 4T0 OOpasyMnerocs
HeGOALIIOrD KOJHYECTRA KNCIOPOLs HeAOCTATONHO, WTobn!
ero obuapyuTh, Teneps BRecém &8 npodHpPKY HEMHOTO 0~
powxa oxkcnga Mmapranma (IV) MnQ, n samerus, 910 Fava-
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Aochk OVPHOE BRASIEHNE FA38, A BHECCHHAR B NpobRpKY Tae-
WOLAA TYIHHEA ApKo Benwxaer (pue. 105).

Orena maprasmn (IV) yBeamaHBaeT cKOPOCTL PeaKIiMN
PASTOEEHMA Deporenia BoJopols 8o Muoro pas. Cam e
okcHy Mapranma (IV) no oxoHTaHRE peaKDEN OCTASTCH B
TAKOM Hié RONIHYECTBe, B KakoM Guin B3AT B &F mauane, Ok-
o mapraAna (IV) aanaercs KATATH3ATOPOM PAINOMKEHNE
HEpOKCHAS BOSOPOIA,

'
BemecTsa, KOTOpHE HIMEHAIT CHOPOCTE XM~
HecKoll peaAKINM, OCTABAACH K KOHLY of Hema-
MERHLIMH, HAILIBA KT KATANHAATOPAMM.

[Iponece HOMEMEHNA CEOPOCTH XHMAYECERX pe-
+ AKIHE ¢ TOMOILEID KATATHIATODA HAZLIBAIOT Ka-
TAAHIOM, & PEAKIME, WAVIIHE C YIYACTREM KaTa-
ANZATOPA, — KATAINTHHECKIMN.

[Tpn gofaniesnn KATAIHAATOPOR B CMECH PEAIEHTOR CHo-
POCTE XHMHEYSCKOR PEARIINNE VEEIHUHBASTCR B JECATEH W
COTHH PA3, HO B WTOre PDEAKIHH CAMNE KATATHIATOPR OCTa:
OTCH HEHMIMEH HEIM T,

OauM u2 neperX Wecaegopareneft kaTaiuaa Guia pye-
ckmit xumux . H. Pece, onyGnuxosasmmit 8 1831 r,
CTATLHY, COARIHAHHE KOTOPOH AOCTATOMHO DOMHO OTRAME-
HO B 88 Haspanuu: +0 croficTee seceMa Menko pasgpobaen-

lis|

Pre. 105. Pasaoikesse Depodciull BOAOPOLIS € FCTIONBIODANNEN
sscups uaprantis (TV)
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HOH MIATHHL CNOCOOCTROBATE COSAHHEHHIO KHCAOROIA
¢ BOAOPOA0M | O IJTOTHOCTH HAATHHE »,

IlnaThsa, TpMMEHHEMAN B XUMANMSCKON DPOMBILLIEH-
HOoCTH W B Hapbodes OTBETCTEEHHEIX CAVYAAX, ABMASTCHA
KATAAHIATOPOM A0POrHM, HO 9ACT0 TPOCTO HedaMeRTTMEM.,
Hanpusmep, ¢ DOMOILD MIATHHOMOTD KATATHIATODA AME-
PHEAHCKHM B AIOHCKHM ARTOMODILACCTPONTENAM VISN0CH
AR TLER DOYTH OGARGND CTOPAHIA TOMNIHBA B ARATATENAX
aprosMobraeit, 1T, B 0BGK OUEDEIL, PEIKO VMEHLILAD CO-
AePHIANHE BPEANLX OpHMecei 8 SLIXI0THEX rasax u cje-
gago anne armocdepy Taknx Sonsmnx ropogos, kax To-
wkio 1 Huio-Hopr u ap.

CloRo sKATANHAs B NEPEBONE ¢ IPEYECKOr0 OJHAMAET
spaapymeries. O DoMOUWLIG KATAIRGA MPOHCXOANT KaAK
Ghd pARApYVIICHNE AJIHHHONG OYVTH, KOTOPRR Opescrofsio
MpOfiTH BEIIECTEAM, BCTYIHEIIAM B DOaKITT.

EaraansaTopsl odeHh MHPOKO ACHONRIVIOT B XHMATE-
cROit MPOMLIMACHHOCTH, TAK KOK OHA TOSROJISOT NOBL-
CHTEH TPOMABOIHTENLHOCTE MAOIHX XHMHGUECKHX OpOec-
COB, YMENBIITHTL CTOMMOCTH XHMHYECKOR ANNAPATYPE,
CABAATE NPOMABOACTRED DROAOIHYecKH Oogee WHOTHIM M
SKROHOMHEYECKH BRI MO HEIM.,

Yenopex uagasHa nabamngan seficTEHE HATANHAATOROR
fposkenng npi oGPASOBAHMN BHHA Il YECYCA N3 BRHOUDEA-
HOTO COKA AR Apomskedl npn Bnneuxe xaela emé s apes-
HHe BPEeMEHA,

Brosoriyeckie RaTaanaaTops Senxosoll nprpo-
Akl HASLBAKOT (pepMEeRTAMM.

= — = = -_— 'r-:

MepMeHThE, KAK Bl AMACTE, YOROPEIOT HHIAGHED BAMN-
HEIE XUMUGECKHE PEAKIIMN B KASTRAX opransamon. Jefor-
AME HEKOTODLIX B3 HITX B MoxteTe HARTOAaTE HA NPOCTOM
OILITE,

INomecTnte nooYepéaEo B OpobHpKN ¢ HeDOALIIMM KO-
JAWYECTBOM PACTBODA NEPOKCHAR BONOPOIA HEMHOID METKO
HaMensIERHoH crpoil MoprRoRN, Baprodens nan maca. Bu
samerire Gypuoe BMaesesne KHcaopoaa. Ito «paboTaeTs
fepMenT Kamatadd, ROTOPRIl cORePIENTCA NONTH BO DOEX
PACTHTEALHEIX ¥ MUBOTHLX KAeTRAX. OIHAKO @CAN B pac-
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THOD HEpOHCHAA BOAOGROAN NOMSIIATE N0 EYCOMEY RApE-
HOIl MOPHOBH HAM BADEHOTO MACE, TO FRICASHNA KHOIOpO-
Al He DPORCXOMHT, TAK KAK KATAAAIA NPH BAPKE Paspy-
INACTCH .

ChaegayeT orMeTHTh e oiny ocofennoeTs depMesTOR —
OHW AEHCTRYIOT B CTPONO ONPeisIfHHOM HWHTEPEATEC TeMIe-
PATYP # B cTporo oupegenéanol cpese. Hanpamep, dep-
MEHT CAOHLI RMUGINK, ¢ KOTOPLIM Bhi DOIHAKOMHIHCE
npn Asyvednn Temu « [lnmesapenne 8 poropofl nonocrms
Hil YPOKAX AHATOMHH, JeflcTEVET HA KPAXMAN MTHIH JY9Ie
Beero npi remneparype 35—40 °C » canBomeaouroi cpege.
B menyane OTHAANHN yiKe He « paboOTASTs, TAK KAK TAM Cpe-
AR KNCAOTHAR. dAPCh HAYHHACTCH JefiCTHIE JPYToro dp-
MEeHTA — AencuMd, KOTODLIE poc e aaeT Gemein mummm.

Teneps nas 401#HO GLITE TOHATHD, NOYEMY 8 WHCTPVE-
OUAX 00 UPHMOMEHHIO CTRPAALHLX NOPOIIKOS, COAepHa-
mix hepMerTh (HX SlLE HASLIBAIOT SHANMAMN), DPEKOMEE-
AYETCH CTPOrO NPHABPHHBATLECH YHALAHHOMO WHTEpPBANA
TEMIBDATYR.

Kaerkn EUBKX OPraguaMos 4éTeo colIogamT Sogan-
HYH) HM OpUPpOAcs «MHCTPYRUHKS 00 HONONLIOBEHITD
thepmenTos. [loa aefierameM epMeNTOR-KATATRIATOPOR
B KNeTHAX DPOHCXOAMT pacnag Molekyva eaxos, mupob
H ¥TACBOAOE, TOCTVITHRIIMX B Oprasaas ¢ named, 1 oun-
TEZ HORRX MOJEKYA, KOTOPHEE TOUHO COOTBHETCTRYIOT MO-
TpeluoCTHM JAHEOMD OPrasoMs.,

Bor novemy seankitil pycexnit guznomor H. 1. Nasnos
HAIBAN (PEPMEHTL HOCHMETAMU WHIHU,

IMosesno TAKHE FHATE, ITO NOMEMO EATATHIATODOR, KO-
TOpLIE YHEIHUHEEAKOT CHOPOCTE XHEMHEYECKHX [DEAKIii,
ECTh BeIIECTEA, KOTOpRIe, Haobopor, e ymennmawTt. Hx
HASWBAIOT uNzubumopamu (ot qar. inhibeo — yaepms-
Bal0). JHAYEHHE NOCHOLHUX TAK MEe BETHKO, KAK M nep-
HRIX. Hanpumep, KOppoamo MeTallon YINSTeH SAMELITHTE
HMEHHO ¢ NOMOIILD HHrEGHTopos.

HTaxr, Mbl BLRACHHAN, 9T0 CKOPOCTE XHMHYMECKON peak-
OHH JIABHCAT OT cAedyoumx (PARTORPORE: OT OPHPOTLT pe-
ArApYICHIHK BELIECTR, KONDAHTPAIIHH, TEMOSDATYPLL, 1110~
AR CONPHEGCHOBEHIR PEATHDYIOLINX BemecTs (A8 re-
TOPOreHNLIX PEAKIMA) M YYACTHA HATANNGATODA.
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1. Cropocts xumnueckol peaxmmn. 2. lomorennsie u
reteporeninsie pearmun. 3. CGaKTopel, LITRNOINE Ha
CHOPOCTE XHMEYECKOR PeaKimmm: NA0na s nosepruo-
CTH CONPUEGCHOBEHNE PEArMpyImns GeUecTs, mpm-
poIA pEATHPYMILINX DOMECTE, KONILENTRAIINN  ped-
HPYIMIHX BeecTn, TEMIepATYPa, YUacTHe KaTa-
muaaropa. 4, Mpaswao Banr-Toddpa. 5. depsenria,
G. HurnGuropsi.

Ittt R R R R R RN R R L

1. Y10 HAIRBAIOT CKOPOCTRIG XHstereckodl penmminn? B wakinx
eamATIAX of masepmor? O kakux GeETopos oHL 2aRwCHTY

2, MepeumennTe PAETORN, OF EOTORREIE SABACHT CHOPOUTH
wnMugeerail peagnmn. [Ipesegnre opaMeps, ILLIDOTPI-
Py ROILIEE OTRET,

d. Cpaganre ODONATIEN «CROPOCTE JRICHOHEAS 11 $OROOCTEH
xnmuyeckod pearmmns . o memay s ofimero?

4. Koy pasconfunpyoT DEAKINH M0 UCECATHOMY 00CTONH-
minio pearenton? [TpRBEIRTE TPRMOPL TAKIK PeARINER, Sar-
EEERTE FOX W PRI A,

5. Knx pnpeendnimpyoT DEaKIIIE 00 YUACTHE i HAX KATA-
nmraaropon? L puseimnre THRMEDE TAKIN PEAKITNE, AanminTe
X YVARHEHILA,

B, Yo papoe woramnpsrops? Hia Kaxse rpyons X MOEHO
pasgeants? Uoe nanbogee s ETIENG MO MEHOARIOBITE
WL HGITOps T

7. Yo rarce deprenrie] Cpaoiime BE ¢ HeOPCaiiecis i K-
o Topasis. Hesopwre ofaneri pEMeHesilE Gopaonton,

R. louemy mpn obpaborse oopesom i IpyTis PaH W onos
pogopoan nafiamiaerca ero Gypnos « ieKanagnes T

9, Cyxofi xaop xpanat & mesesnux Garsonax. Bramswi
LRop paspyiineT aesead, Kagymo poas arpaeT Bogs B sros
nponecce?

10 Chroprey aupyivre npasaao Barr-Podeda,

11. [Ina peawims LI BAATE BOOISUTEA DI TOMOCLATY S
40 *C. 3atem nx HEarpean g0 TesoepaTypa 70 °C. Kok wae
MHTEH CHOPOOTE XHEMHYEDROR POAKILIN, BCAN TOMDERATY R
pntih soadehIHeRT of panes 27

L2, oyesey Dp0IVETSL THTOHEH XPARST B XOS0TILTRITHA x7



§ 16 Ob6paruMoCTh XMMHYECKON
peakinn, XuMAYeCcKoe
PABHOBECHE W CITOCODEI
ero cMeIleHus

[Io HAanpaABIeHID BCE XHMHYECKHE DEAKIHH MOMHO
PAIIRINTE HA Heodpamusse u ofpamussie. K nepasm or-
HOCAT CPABHHTENBHO HeMHOMNO peaxkunui. 9o, HATpHMED,
PEAKIHH TOPEHHA HAH PEAKIIMH B DACTROPAX 3JeKTPOJIH-
TOH, TROTEKAINIINE B NONHOM COOTRETCTEHN ¢ OPaBHIOM
Bepronne (acnomuume ezo, npusedume npusepn ).

[H&nﬁpll‘lml-l.uh HALIBAKT XHMHYECKEE DeiK-

9 OUH, B PEIYALTATE KOTOPHIX HOXONHLE BeIECTRE
HPAKTHYECKH NOJAHOCTRE) NPERPAIAIOTCA B Ko-
Lm.-tmue MPOAYKTE.

= = = -]

lFopaago Gogee MHOMOMMCIEHHYI) FPYONY COCTABAHIOT
olparnMsie PeaKnN.

KOTOpLIE NPOTEKANT OAHOBPEMEHHD B ABYX Op0-
THBONOSOAHLY HANPABTONHAX — OpAMOM 1 O6-
PETHOM,

» OfpaTHMEIMME HASKBAIOT XIMHYCCKHE DOAKIHT,

Cpenn ofpataMix peaKiHl, HCOoALIVeMMX I8 TOTY-
SEHHA BAMHeAIMNRX XHMWUeCKHEX NPOAYKTOR, MOMHO Hi-
UBATE PEAKITHE CHITean orcnga asora ([1), koTopan moseT
CAYHNTE HATATOM OPOLEGca TOMTVIEHHA a50THON RUe0TH,

Apyrusu, emé Donee aNAYMMLIME PEARITHAME HeOpra-
HUVECKOTD CHHTEI4 ABANIOTCA POAKIINN TOIVYesna orom-
aa cepar (VI):

Wl £
280, + 0, —— 280, + Q
HAMMHAKA:
Fe.p. i

8H, + N, V—— 2NH, + Q.

B oprasmmeckoft xusmn ofpaTHMLe pearmmn ené fomee
MHOroumcTeRHs . 0 Mporoobfpasan oKX peasnnil roso-

a7
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AT XOTH ikl TEPMHHL-AHTOHHMEL, TPHMEMLEME B He:
rHIpHpORaaHe — DermapipoBaHite, FTHADATAIIHA — Jerim-
PATAILMA, TepRhITKALHE — FHApOANS;
Pl ot
C.Hi——CH, +H;— @,
H o,
C,H,+H,0 —r C,H,OH + &,
RCOOH + HOR, +— RCOOR, + H;0.
KHCHOTA  COMPT  EAoEEk anp

B ofparnMmx npoueccix CHODOCTHE MPAMON peaKiinm
RHAYANE MAKCHMATLHA, A 3aTeéM YMENLIDASTCA H3-38 TOTD,
WT0 VMEHLIIAKTCR KOHIEHTPALNH HCXOAHBIX BRIECTH,
pARCXOAVeMIX HA ofpasosanne npoaykTon peakimmi. Ha-
obopoT, ckoporTs odpaTHoll peAKIIHA, MIHAMANBHAR BHA-
YANE, YEAITHHHBASTCS 10 MEPe VESANYeHHA KOHMeETPATILITH
npogykTos peakuun. Haxoneu, nacrynaer TAxofl MOMEHT,
EOFAA CKOPOCTH NMpAMOR B oOpaTHoi peaxiliil cCTAHORATCR
pABHEIMIL.

CocToaane xuMuHeckore ofpaTHNOre npouneces,
OPH KOTOPOM CKOPOOTL NPAMOil peakmii panHi

cKopocTH ofpaTHOR peAKIINN, HAILIBAIOT XHMMH-
HeCKHM DABNORCCHEM,

Xumpueckoe DANHORECHE SEIAETCH MHHAMIYHLIM (1o
AMACHLIM), TAK KAK OPH £r0 HACTYILIOHNN PEAKIIRA HE npe-
EpatiaeTes, HeNIMEHHEME OCTANTCA JWINLE KOHIEHTPS
UM EOMIOHSHTOR, T. €. 48 eJHHHLY BpeMeHn ofpasyeTcs
TAKOE e KOAHYECTHO TPOAYKTOR peak i, KAKOE npespa-
maeTes B HeXoaahie renecTea. [IpH DNOCTOAHRLIY TEMITEDRA-
TYPE W IABJIEHWH pasHoBECHe oOpATHMON PEARIIHE MOMIGT
COXPANATLCA HEQMPEAENEHHO JOAT0E BPeMA.

Ha nponapoacTHE e HALHE BOETD FANHTEpPecOBAHLl B
OpEHMYIIECTEEHHOM NPOTeKANEN npaMoil peaxumn. Ha-
NpAMEp, B HOAYSeHEN AMMBAKA, 0KcHAs cepsl (VI) | oken-
anaaora (11} Kax 3o aneecTy CHCcTeMy nd coOTORNEA DAR-
HosecHa? Kaxk RIRAET BA HEMO NAMOHEHNE RHEITHIK yolIo-
muil, NP KOTOPRX NPOTEKAET TOT HAN HeoHk obpaTHMLIA
XHMHYECKRE npotecc?

panuyackii xusmuk Aupr Je Mlaresse 8 1885 1. Br-
wex, & Hemenknit dusnk Sepauaang Bpayu » 1887 r. obo-

Far
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CHOBAJ O0LINE 3AKOH CMeMeHnA XHMHYISCKOND pasnoBe-
CHA B 3aBHCHMOCTH OT BReNIHNX (PaxTopon, KoTOpsil na-
BECTEH NOJ HAIBAHHEM npunyuna Je IHamease.

PY: ABBAEHHE WAH EOHLEHTPAIAHY BEIECTH, —
NpH KOTOPLIX TANHAHN CHCTEMA HANOAWTCH B CO-
CTORHHN XNMHIYECHOrD PARHOBECHE, TO PABAORE-
CHE CMEeCTHTCA B HANPARIEHHN, KOTOpoe ocand-
JAHET 3ITO HAMEHEHWE,
'~'=.-'l. - — T i—

AToT npHEUMn MoRHO GEI0 G HASBATL HPHHIITOM
« penail RaobopoT B JoBREMNCH CROErOs . PaceMoTpiM, Kak
HYAHO TOCTYIHTE, 4T00L CMECTHTh DABHOBECHE, ©Cai ua-
MOHATE KaXI0e M3 yeaosuil peakiinm, HA NpAMepe peaic-
LLHM CHHTEIA AMMHAKAS

’ rE'l:-l'l:l HAMEHHTE OJHO HA YCAOBHE — TEMIICPaTY-

Fa_p, ¢
8H, + N, +—— 2NH, + Q.

Buauanse gaAM XAPAKTEPHCTHEY 9TOMD IPOMBCCA,

1. llpasas peariuus sBafeTes peaknHedl coeqMHeHns,
Tk KOK #3 ABYX OPOCTRIN BEMIECTE — AIOTA H BOAOPOLHE —
o0pasyeTcs 0gHO CNOMHOR BRNBCTED — AMMHAK. Pasyme-
ercd, o0pATHAR PeARIHA [0 STOMY NPHIHAKY OTHOCHTCH
E PEAKIHAM PASIGHEHHA.

2. Tax xax ofe peakumm — o npamas, w obpaTHas —
OpOTEKANT B NPHCYTCTRNN KaTHANaaTORE (MM MOMeT cay-
HHATH HAH YHHBeDCANLRHAA, WO JOPOraAS MUIATHHEA, HIR ge-
LIERRIT MeNednnil KaTaIHsaTop ¢ JoSABKAMN OKCHION Ka-
AHA A ATHMEEEA), TO 006 PeaKIIH SIASI0TCH KATATHTHEE-
ceuMH. CHeayer orMeTnTs, UTo KATAIHIATOpP He BTHAET HA
CMEIEHNE DABHOBCCHE, OH OJHHAKOBD HIMEHAST CHODOCTE
KAK npAMol, Tak ¥ obpaTeoil peagnouil, 1. e, TOARKO YoORO-
PHET MOMEHT HACTYILISHMA XHMITECKOTD DARHOBECHSA,

3. [Ipsmas peakiins TPOTERAST ¢ MWL TEHTEM TEILNGTI,
TOATOMY OTHOCHTCHA K aKsotepMutHeckuM peakiomam, Jlo-
THYHO IOITOMY VTEEPRAATE, 4TO 00paTHAR DEAKIINA ARIR-
ETCA SHAOTEPMMYECKON W HPOTEKAST ¢ HOMAOIMERNEM To-
JAOTHL.

Hrak, paceMoTpum Tenepk, KAK NTPHMEOHSeTCS TPRHILAND
Jle Mlaresse, npUAOMT TPOTHEOICRCTRNA, A% CMEIIEHHA
PABHOBECHA PEAKIIHH CHHTEIA AMMMAKA,

IF¥
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1. Hamenenue paanogechbll KOHGeHmpayuil, T. ¢, KoH:
NEHTPAIRA BEIECTE TOCIe YOTAHOBIOHHS DARHOBECHSA.
Yrobs cMECTHTh PABHOBECHE B CTOPOHY 00pasoBaHRA AM-
MHAKA, HeoOX0HMO YREIHYHTh KOHIEHTPAIINID HCXOAHLIX
BRIIECTH, T. 8. KOHIERTPAILHKD A30TA 0 BOAOPOLN, H YMEHL:
HTH KOHIEHTPANMKI TPOAYETA, T. 8. AMMHaKa. PasHoBec-
HEl@ KOHOEHTPALLMHA OPHHATO 0003HAYATE KBAJADATHRIMH
crobKAMME, B OTAHYHE 0T HEDAHBHOBECHEIX, KOTOpmMe obo-
arauamnT Gykaad O, Coenopame Lo, YTolk CMECTHTL DAR-
HOBECHE DACCMATPHBACMON PeAKIHH BOPABD, HYMHO VBE-
AMYHTE KOUICHTPaIHK A3ora ¥ soaopoda ([Ng] » [H]) =
VMERRIINTE KoHueETpame amsuaxa ([NH ], 1. e, pasec-

T ero #a cdepul peakian,. [ToaaTHo, 970 408 CMeienH
PARHOBECHA BASEO HYHCHD NOCTVINTE HaobopoT,

2. Hamerenue daaaenud,. CHRATES AMMHEARA B3 BOAODO-
Af H A30TH CONPOBOMAASTCH VMEeHbIIeHHeM o0LEMAT HI
4 Moih HCXOAHLIX BeEMecTs obpasyercd TOABKD 2 MOAL
aMMHAER. OUBRNAHD, Y70 B SAKPLTOM COCYIE MR SIT0A-
pare (oH HaznBaeTcs woJNoHHOH cwaTesa) (pue. 106) mpo-
AYETLL TOH peAKIHE CO3AEHT MEeHbLINeE NaBIEHAEe, 9eM
COZMABATH CXOAHEIE BEOECTHA. SHAMAT, TPAMAA DOAK-
MHA = CHHTEE AMMHAKAR — COMPOBROMIASTCA NOHEACSHIEM
gangennn. HaobopoT, pasaosedne AMMHAEA HA ROJZOPOR
H A30T BEAET K VERINHeHHKD YHCHA MOTEHY.T Madjon, o cae-
MOBATETLHG, 1 K YROTHUEHTRY
paamesHd. IIpH CHATAR peaK-
NHOHHON CMECH pPAEHOBECHE
CMEIAETCH BIIPARD, B CTOPOHY
ofpasoBaANMA AMMHAKR, TaK
KAK OTOT NpOIect OPHBOIHT
K YMEHBIOEHHIO ORABJIEHITH,
T. &, OPOTHBONEHCTEVET RHELI-
Hemy  Boageiicramw,.  Haobo-
poT, YMeHMLIIeNAE JABTEHHA
OMBIAST PAREOBECHE BASRO,
n IIﬂ_I’IpﬁH..I'IIEI-II-'[II pdl;'lJlﬂIH'D‘HH-I'I
AMMBAKA.

Heolxommumo OTMETINTh,
qTo HOMEHeHeE AABRIEeHNH
CMQILABT PABHOBECHE MHUIL B
TOM CAVUAS, CCMH B PERKIN

Puie, 106. Konommn camnmeas NPHEAMAKDT YUACTHE rasood-
AMMHAARD pasnkle BENIECTEA M OHA& CO-
g



NPpOBOMNCAAETCA HIMEHenMeM MX Koandecrsa. Boan e xo-
AMYECTRO FA3000PAGHM Y BeMIECTE B NPOLBCce PEAKIIHN HE
HAMEHAETCA, TO VEBEAHYSHME HIH YMEHLITCHHE JARTOHMR
He BIHAST HA pasHOBeCHe Takoid odpaTumoil peaxons. Ha-
NpaMep, 8 peaKIHH cuHTeda okcaaa asora (11} obmes Ko-
AHYECTRO BEINECTBA HCxoanuX rasos N, n O, papro Koau-
YECTRY BelecTra mpogykTa NO (no 2 monk).

HosroMy HIMeHEHHE JARIEHHA HE HAPYIIAST DABHOBE-
CHe ATON PeaRIIME,

3. Hamenenue mesxnepamypo. Mid yice BRIACHIIH, 9TO
nponece ofpajoBalNA AMMBAKA B2 BOJOPOAA H A30TA KRN
ETCA DEIOTOPMUYECHIM, A ofpaTHel — pasnoMcenme am-
MHAKA — BEIOTEpMAYecKHM. [Ipn noasimennn TeMnepa-
TYPH PARHOBECHE HTOR PEAKIIMH CMECTHTCA BIAEBO, B HA-
OPAHICHEE PeAKITHE PASJOMONHA AMMWAKA, KOTOPaN
NPOXOANT € NOrICIIEeHHeM TeMA0TE W NoaToMY ovnabnser-
CH BHEIIHAM BOAASHCTEHEM — NOBLINEHHEM TeMIEpaTy-
pel. Haobopor, oxnaspenne peagnnonioll eMecn eMeniaer
PARHOBECHE BIPARD, B MATDABISHIH DEAKIIHN CHHTEIH AM-
MHAKS, DT PEAKINA HIET ¢ BRIETCHHEM TeIIOTH W Npo-
THBEOASHCTEYET OXIAM 1S HI0,

CxeMa NpOMLIILABHHON VCTAHORKHM CHHETE3N AMMHAKA

NpHBegeHa Ha pucyake 107,

NMpespampinee ooy

anpretmen 2000 pra
B A IRl

MLNBAHOTO KETANEIRTOPA

Puc, 107, CxomMa NpoMsiiiisssony mOgySeins

AMNILA N




Chepopareisno, NOBRINEHHE TEMOEPATYPE CMemger
EXHMHYECKOE PABHOBECHE B CTOPOHY BHAOTEPMUHECKOR pe-
AKOHN, #8 NOHHMMEHWE TEMOEPATYPH — B HANPaARISHAH
sracTepMETIeckofl pearnun., OAHAKO B COOTRETCTBHN C Mpa-
sunom Barr-Todwha npn agaummersHOM MOHRMEHIT TeM-
DEPATYPRT B CHOPOCTE PEAKIRHT SHAYHTEILHO YMOHL-
WHTEH, 49T0 SKOHOMHYeCHH Hesmroano. [Hosromy npm
NPOHAIBOACTES AMMHAKA BLRIOHDAIOT TOKOR HETEDPEAJ TEM-
neparyp (H00—5507C), opi EoToposM H PABHOBECHE HE
CAMMKOM CMEUIEHG BASBO, H CHOPOCTE PEAKIIHHA AOCTATOY-
HO BRICOKA, TEKHE YOAOBMH HARLIBAWT O8N TILMOI6MbLALL,
a UX OnpejeaeHe — SxopoM ORMUMAABHBX YeI0au.

Kar momuo yOeaureecs HA PACCMOTPENHLIX NPHMEPEX,
npuMeneane npuanuns Je Ilarense B oOpaTHMBIM XHMH-
YECHWM PEAKITHAM OTEPLRBAET NYVTH K YIPARTEHHE AMHE.

1. HeofiparTumme w ofparumeie peakmum. 2. Xn-
mudeckoe pasmopecue. 3. [Ipuwanan Je [lareane.
4, ¥enoRHA CMEMEHHA PARAOBECHA B PEAKLMN CHETE-
B AMMHAKA! WIMERCANE PABROBCCHEIN KOHILOHTPA-
“Iﬁ. HiMPHEAHEe MAEJIEHHA, HAMEHEHHE 'I:'H-IIII.HI]-I"I."?-
pui. Brfop onmumMans s VEI0nNH,

o

i EEREFFEEEFAREREEEEERdER PR RS A F RS ER AR EE R

1. Kague peakinnn waskipawt weobparnmuasn? Tpaeegnre
NpMepsl TNy peakilgl @3 opraEnuecEslit 1 BeopraRmege
cROM XHMEH, JHTHIITHTS HX YPHHHEHHA.

. 2. Kagne peaxnnn nasuesior obporadeian? 9ro vacoe in-

museckos panmonecHe? Kok ero emecTiTs?

. A Haiflve wapritepilerdny peaELONN CHHETSEIA ORONAL CEpRD
(VI) ma oxcnga ceper (IV) m gncaopomn. PaccsoTpere, cmi
HYHHD WI3MEPATE KORIEHTRAILNG BOIpscTn, INnnemie i rem-
TETYRY, 4TO0W CMEETHTE PARNORECHE BT .

. 4, [las cxsomemns pARNORSCHN 1 PEAKIIHN CHHTEIS AMMAAKE
BHPABG HeolL0HMD OFHEINTE TeMuepaTypy. [Houssy #e wn
NPFOHABOICTEE DTOT OPOUECC DROBOIHT PN ASCTHTONHO Bl
podt remmeEparype H00—550 “C7

. 5. Kax uyisa0 MoMEHNTL HOHISHTMILN BEScTR, TeMOepa-
TYIY W AnRAnHNAe Peakiiii cliHTEE B0A0E0I0 0T

By + Loy 7 2HL, + @,

HTolk CMETTHTE DiAROBEC HE BIuNENG T

b



.. B. Bufepure ypassenns ofpaTisMix peaicianfl, B KoTopuix ui-
MEMEIHE TORIASHEA He BRA0EST CMalleH A MTMEIPCHOro fun-
HOMECH R
a) MgOO, &—* MgO + CO;

G} HOOOH + C,H,O0H &—— HCOOC, H,, + H 0
B} 3Fe + 4H0, . —2 Fo, 0, +4H 3
r CH, +H, &/ C,H,.

." T HTo cOysEnT s aan cnontean amsuaca? Hapoenre ne-
TOMHARER 3T0r0 chiphi. [TogrorassTs mpeasi T mo npoHs-
ROAUTHY AMMEEKA,

f B. Henonnays ceol swaans oo GUoTorimn ¥ Heoprammisckodt
KHMIH, OXADAKTEPHAYATE HAPOIHOXOIARCTROHHOE AHEEHITE
nEMEnER. [IoIroToRkTe DpeasETAILRMN,

Ponn Bojabl

§ 17 B XHMHYEeCKHX peaKlinax

Kenn BarsasyTs HA HAMY DIAHETY HI  KOCMOCA
(pue. 108), ™ ML yeEzgEMm, Yo OOALIOAN YAOTE II0-
BEPNHOCTH 36MIN NOKPLITA BOAOH,

Boga — yHUKANTHHOS XMMHYSCKOR BOHOCTHRD, POML KOTD-
POro B XHMHYSCKHX PEARIIHAY TPYAHO DepeolennTs. Cxe-
Mi 4 HE DOANOCTLI0 OTPAMABT MHOTOIPAHHOCT) DOTH, KO-
TORPYI BOJA HTPAET B OpespAnieHiia K BEIeCTR,

Kak u sce senlecTia, BojJa MOIUHHASTER eTPOrofl Aor-
HECKOM THHAR «COCTAR — CTPOeHHe — cnodftersas, (Benom-
HEME COCTAaR 8 CMPoeHUE MOTERYA 8006, POAL MEXMOIE
KYASPHEY 8000podNny camgarl
npu aCCORUANUL ux o wudicyo
u maépdymn aody.)

OrpoMHOe THET0 XHMETECKHX
peakuuil uporexaeT B BOIHOM
cpene. [lo pacTRODUMOCTH B BOjE
BCE BEINETTHA }"E'.I'I[I'H.II'U ABITHT HA
TR FPYVIITELE:

« pacmeaopisee (8 100 r go-
nul pacreopAeTcA Gonee 1 r se-
MecTER: MHAPOKCHIL  eA0Y-
AKX METHIAIAOBE, NOYNTH BOE HIT-
TPHATH , (150 5] fl!l.'il.ll'.l'l.‘ﬂ.'.‘[-ﬂ.p-llﬂh'l,
HEAIIHE CNEPTH B Kapbopossie Pec. 108, Boa wa 3ewam
KHCAOTED ¥ ;‘.P-.i: IO OO s a0
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POUTL BOJIBL B MIPEBPALILEHHN BEIIECTH Crema 4

PeaxnpoEHAR CpEIa DUKTOP ANCCOWMELLITIT |

T it et fiT BereceTE

Karsnuzarop I

Pearonr

o maropacmesopunse (8 100 r pogkl pacTROPASTOA OT
0,01 g0 1 r gemecTea: rEgpoKens KanLups, @ropnns Da-
PHA B ATIOMUHNAH, cyabdara cepeips o CEHNIA, ARRINH B
ieHON NI KOMHATHON TEMORPATYDE | 4D, );

« ppaxmuyvecky sHepacmaopumwe (B8 100 r soguw pac-
reopaeTcA Menee 0,01 r semecTra: nowrn see pochaThl
H KApSOHATEL, KPOMEe COedl MeTourhiy MeTATI08 H aMMO-
HHA, BCE YRACBGAOPOALI, BHCIIHE COHPTEL, AMLAeTHhLI
M HAPDOHOELE KHCTOTE o ap. ).

[MpakTRwecKAM nocolNeM I ODpeieacind PacTBopH-
MOCTH BELIECTE B BOAE ABIAETCH TAGANOA [acTRODHMOCTH
rEAPOKCHADE B cotei B Roje.

Pacrsopenne — o He NpocTo GRINHMECKRH Opouece —
peaviarTar gudupyann. [lpn pacTEOpeEHAN ReINecTH B BOLE
OpOMCXOANT HX XHMHYeCKO? BIaumMogeficTRRE ¢ Hell —
riaparaiis, PeayabTaroM TAKOIO BEaHMOAeHCTERA ARIA-
eTcR ofpasoBanne pactaopos. MMenno sroll Touky speHns
HA PACTEOPEHAE OPHALPHNBAACH H OTOTANEAT ef penarnl
pyeckmit xunmne J[. H. Mengeaeen.

Boaukie pacTeophl — 3T0 FOMOFEHHLIE CHOTEMLL,
COCTOATIAE B3 MOTERY ] BOMIK, YACTHIL DACTRODEN-
HOTO BRIIECTEA H NPOAVETOR HX BIANMOIeRcTRR.

[MouesMy B oOpejeleHNH PACTROPOR ML TAK OCTOPOH(HO
NOAYEPEEYANE « . JOIEacCTHID BEIISCTEA M NROAYHRTOD X Raa-
mogeicrraas? Kak sm pomaere a3 §11 <« Jlucneponse

(e
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CHETEMEL S, HCTHHHEE PACTBOPHE J8TAT HA MONEKYIADHLIE,
HOMMLIE 1 HOHHO-MOAeKYIApHELE. Beib Hawe B MOMEKY-
AAPHLIX PACTROPAX BEIIECTE COAEPHATCA Ve COBCEM He Te
MOACK YL, HI KOTOPEX GLA0 NOCTPOEHO HOXOJHOE ReULe-
ETBO, NATTPHMED MOJEKV IR CHRPTOR. DT MONER YA ORPY-
HEHL oboaouKol B3 Mogexyn sogsl. Takne Mmonerkyas Ha-
IWMBAKCT zudpamupoesanibiai. OEN NPeIOTARTAIT co-
ol pesyALTAT BIANMOTeRCTEHE BOALI © MOJIEKYJIAMH
PACTEOPHEMON) BEHISCTES — NRONOCER 2udpamayu.
KooReRHRM JOKASATETRCTROM THJIPATAILEN KAK XHMN-
YECKOND NPONecca ARTACTCH CYVINeCTROBANWE THEDIKIX
Kpucmaiaosudpanios, sanpamep coiefl, B COCTAR KOTO-
PhIX BXOANT Boan, E& B oTOM COVYAE HASLIBAIOT KPHCTANIN-
saumonnof. Hapbonee papecTHLIMHE KpPHCTALNOIHIDA-
TRME HBARWOTCRE Mears@ wynopoc CuSO0, - 5H,0, rane
CaB0, - ZH,0 n xpucranawgeckan coas Na,CO, « 10H,0.

Ecan A1A MONEKYAMPULX PACTBODOE BCE TONLKO 3THM |
THEAHYHAASTOH, TO IR 'FHI:TH-IJFDB E-J]E!{'I"F'IJ\.I'II'I.T'EIH E-‘lEﬂ}"E‘T
npogoaxenns, Hamomamnm:

e e

INERTPOANTE JHCCOMNHPYIOT Mo-PAIHOMY — OfHH X0-
poimo, ApYrie He ovenk. Oy cnocobHOCTs BASKTPOARTA K
ANCCONMATINN XARAKTePATVET BEAHYHHA, HAIL BAEMAR CTe"
HEHLID AMERTPOMRTHYNCCKON ANCCONHAILHNA.

'
Orromerne THETA MOTEH BEMecTsa, PaCTabBie-
roOCH HA HOHL, K 0BIeMY HOANYECTEY PACTBOPEH-
HOMD BeliidtTRE HAZLBAIOT CTENEHEID IBKTPOIIN-
THYECKOMN LCCOL AN

—_—— —_——

Ilo eenpyiBHe CTENEHH ARCCOMBALAR BCE BASKTPOARTH
MOMHO YCIOBHO PAIIOIHTE HA CRABNBS (CTENCHL AHCCOIN-
AILHH KOTOPLX CTPeMUTCH K oUHHIe) o caadsle (cTeneHs
AHECGUHATHN KOTOPLIX CTPEMHTOR K HYI0).

CunbHLE JNEKTPONHTEL B PACTROPAX NPAKTHMECKN MoJ-
HOCTBIO PACIIANANTCS HA HOMLL, M YPABRRSHNS JHCCOIHATLINH

r
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ANA TAEHX BASKTPOANTOR NPHHATO 3ANHCLBATE KAK Heob-
PATHALIA Npoeco:

NaOH = Na* + 0OH-,
AIEISEI.}E = DAIM + 38502,

K cHNbHLIM SA0KTPOAHTAM OTHOCHT HIETONMH, BCE COMN,
neroTopeie kneaors (HCI, HNGy, H.S0,, HC1O,, HBr, HI,
CF,CO0H n ap.).

Cnafisie BAEKTPOANTE B PACTROPAX ANCCOLMHPYIOT
OMEHE HEGHAUHTEIRHD, IPAYEM 3TOT Tponece oOpATHM!

HNO, =— H* + NO;,
CH,CO0H «— CH,CO0" + H™.
K caafpy aaes TPOANTAM OTHOCATCA MAOTHE HEOPTAHH-
geckie (H 8, H,CO;, HCN) # nourn Bce oprasmysckie

kucnori. Boga, Gyaiydn ODpHUMHOR QUCCOMHAIINE, CAMA
HEFHAYHTENEHO THCCONHNPYET:

H,0 «— H' + OH~.

Hax Mogexyasl, TAK ¥ HOHRE B BOAHLIX PACTBODAX THA-
PATHPORAHKL, T, €, CHASAHE ¢ OKPYHAIONIHME HX MOJCKY-
JAMMN BOJTHL.

Kax Bl aEneTe, aBTOPOM OQHOI M3 OCHOBONOJAIAOIHX
TEOPHI XHUMHN — Meopul siex mpolumusNec kol duccoyu-
auyuu — sapaaerca wsegcknd xumuk C. Appernyo. Opaa-
Ko 1 pycekue xuMuxn — H. A. Kabayros n B. A. Kuera-
woRcHH — BHeCAN HeMOnOWi BKJ80 B pPAGRNTHE ODper-
CTABNEHMI 0 MEeXaAHHIME ARCCOMMANNN H DOBeIeHHH
MIBRTPOANTA B PACTBOPE.

Cpapre Arryer Appennye
| (1859—1927)

dEEEAEREEREREREEERREER AR AR

Il memee il s w dasane. He ocno-
BE [IOReTEHHER  eeangonnmnil gosngen
N SPOpMYIHPOERR] GCROBALE MDAGHEHAA
TEOPHN AOGETROTTINIeCKol  anecor-
Aiiin, ODHAPYHIA PRUTICTEYR eTonoi.
ORCCOMILAINN ¥ PAGILEY BETS0TH, OTHLLT
SATHCHMOCTE CTEEHN  INCOOMATT o7
panfiasneaia pacTropon, Deromren Y-
HHA O CEOpGCTRX XHMAYSCKNT pearimil.
Jhnypest Holeassowod npesoo ( 1903),
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BenoMuRTe, WTO N0 XApaRTEpyY ofpasyioImHXcH B pe-
Y NLTHTE AHCCONHANAN HOHOB PAZANYAINT TPH THIIA ANEKT-
POAHTOR! KHCIOTE, OCHOBARHA W COJTH.

Emnenorm — sTo SAEETPOIHTE . ANCCOIIHHIYYE-
é IIIHE HAE KATHORE BOAOROAA H ANHONE KHCIOTHO

O OCTATES.

HCl=H*+Cl",
HCOOH #— H" + HCOOr,

OcHOBANNA — BTO ANEETPOANTE, ANCCOLNMPY -
IIHE HA KATHOHE METAnnA (AMMOHWS HAN opra-
HWYECKOr0 OCHOBAHNA) ¥ MMADOKCIA-AHMONEL,

KOH=K~+0H",
CH,NH, - H,0 +—* CH,NH} + OH".

Coam — 370 3AeETPOANTEL, ANCCOLNMPYIONIHE HA
KATHOHL METATAA (AMMOHNA HAN OPTARNTECKOTD
OCHOBANNA) i AHROHE! KHCIOTHOND ODOTATHA.

Al80,), = 2A1% + 350},
NH,NO, = NH; + NO3,
CH,COONa = Na* + CH,CO00".

dHAYHTENBHA PONL BOAM AAA TPAHCHOPTHPOBRKH BeIe-
orh 8 cihepy pearnnn. Kak Bw apaeTe, ocobeHHO BAXMCHA OMA
B HAHE MHBLIX OPFAHNEMOB, TEK KAK BCe KHAKHE Cpeabl
(AMMOHHA HAN Opraguveckors ocHopanna) Gonee weM Ha
90—98% cocroaT Ma pogsl. Tak, KpoBs pazHocHT MO Dpra-
HHOMY KHCIOPOA, NHTATENLHLIE BEUIECTRA, FOPMOHL W
gpyrie GHONOrMYeCKN AKTHEHEE COSANHEHHS W, B CBOIO
Oqepelh, JOCTABIAST YINEKHOILIE Fras B TPOAYKTH pacna-
A K MECTAM HX YIATOHIA B3 OPprasnanMa.

O poait Bofkl KAK TPAHCHOPTHOTO CPEACTEA B NPOMKILLI-
AEHHOM MPOAIBOACTES MLE ¥He QOCTHTOMEO DACCKATRIBATH
paHee.

(L
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He menee anaunMa poilh BOAL KAK VULOTHHKEA XHMB-
YecKHX peakiuii. B oprammaeckoil XMMEM 888 Py
pearnil MpHCOeINHEHNA HOCHT HASBAHNE pearyud 2ud-
pamagiit. O peakial FLIPATALNN STHISHA MB FOROPHIAN
HE Pa3, NoaToOMY HANOMHHM O PEAKIMN Judpamayuy aye-
muaenag (peaxnun Kyuepora), npeacrapnsmomed coboii
OJHY W3 APKHX CTPAHHI OTEUSCTBEHRON oprasmveckoi
XHMHM,

Basusmogefiersuwe agerunsens ¢ pogofl OLL10 HapecTio 40
M. T. Kyyepona, OaHago OpakTHUSCOro TPHMeleina 3To
PEAKIIHSA HE HAXOAHIA HI-34 OYCHL MANOr0 BRIXOAR NMpo-
AVKTA — VECYCHOTO ANBASTHAA. 3acnyTa PYCCROT0 YHEHOTD
COCTOAA B TOM, UTO OH HAIDET KATANHIATOD 3TOr0 Opoiec-
CH — COUTH PTYTH, HARAHATHHD YEETWNHEIINE BRIX0] Tpo-
aywral

Hg™ fﬂ
HO=CH + H,0 —=— CH;—C_ .
H

B sespragwdecikol XHMHM peAKiHH ¢ YYACTHOM BO-
Akl THKEME MHPOKO HasecTHLl. Tok, ¢ Boaol npe obrqa-
HEIX YOTOBHAX SHEPUHYHO PEArHPYIOT IMelounbie W e
NOUHOIEMETLHLIE METANTLL, TPH HTOM 0BpAIYIOTCR EBNONE
H BOAOPOI:

2Na + 2H,0 = 2NaOH + H,T,
Ca + 2H,0 = Ca(OH), + H,T.

J{HHH'IEHI{HE BHTHIOIE OO0 HELX MOTANIOE — THJI0-
refkl — NO-PRIHOMY BAAMMOIeHCTRYIOT ¢ Bogol, Boga mo-
PHT BO rTODE, A XA0D, HANPAMED, BIAWMOALHCTRVET ¢ BO-
Jo IOCTATOTHO MEeLTe R0 I OOPaTHMO:

2H,0+ 2F, = 4HF + Oy,
H,0 + Cl, 7/ HCI + HCIO.

Hwmenno xaopaopaTneran kpcaora HCIO, oone na npo-
AVETOR NOCIENHER peAKIHA, onpejenser orbennsamiles
nefcTERe XJI0pPA.

C ocHOBHBEIME B KRCADTHLIME ORCEIAMI BOAR PEArMpYeT
¢ ofpASOBRAHHEM COOTRETCTRYIOMINXY MAAPOKCHAOE — IEN0-
yefl B pACTEOPUMBEIX KHCNOT, HATIPHMEp:

BaO + H,0 = Ba(OH),,
S0, + H,0 = H,S0,.

FlF



Boas yHacTEyeT B NpOoUeccax DAeRTpOaNan (pasaose-
HilH BELIECTH SMEKTRPHYECKAM TOKOM) o HEIHOTCH HOTOY-
HHHEOM ITOJVYUEHNA YHCTHRX BOJOPROAA B KNCTORGAA S

FH,0 ————* ZH, + 0.

B crow owepeak, BAaNMoAeRcTERE ROJOPOIA M KEHCTOROIA
CAYVHNT TOR peakumel, KOoTOpAS NOZBOASET BWMBOAHTE HA
OKOIOIEMHAVID 0pOHTY KocMuaeckie kopatan (oM. puc. 52).

OnHAKO PACCMOTPERHEM BTHY CROHCTR JANEKO He ACYep-
NMEBASTCR POAR BOJK KAK pearedTa. lopaano Goaee MHOTO-
HHCNeHHK B UPeIBRIMANHD BAMHL PEAKIIHN THAPOIHAA,
O KROTOPLIX # MORIET peds B COSIVRIEes naparpadge.

1. Poak Bojsl » npenpamenun semecrs. 2, Kaacondin-
KANNSA BEIECTE MO PACTEOPHMOCTH B ROXE: PACTROPH-
MEIE, MAJOPACTROPHMLIE W MPAKTHISCKH WepACTRO-
pumiie. 3. Pacrropenne EaR (pRINKO-XHMEYecKW
npouece. 4. daerrpoantil. 5. Crenens JIeRTPOANTH-
wecwol anceommanum. G, Cuannwe n caadise aaexTpo-
Autel, 7. KHeaoTs, ocHosanns o coaH B CRETE Teopi
MNIEETPpOANTHNeCKoR Tuccommanmn. 8. Peasgnn rua-
PATATLINN,

P

W ea@adEddaiasEEdErE R EREEEEE R EEEdEEEREREEEREREEEEEESE

1. Kaxoe crpoesme wmeer Mmogecyan o’ Fuxons ef goan-
uecKHe cooficreat

. 2, Packpafite MNTErpHPYOILYIO DOk BOAK 0 OCTOCTHOGHA
HHI — mesay xasMmpedl, fnosorneld, aagolt i recrpadgueed,
Boamomno an (&0 CTPYETYPRPOBAMIER | AKTYRARMIIN WH-
TErpANOHEREX Npofiaes JocTATOMTHO NOIHD CO8TATE aTo T

. 4, Paccxasmure © poail BOOK B PENIEHNH SEOROMITTECHEX
npolaes ofmecTin, HenoaLayn poamomnoctit Hnrepaera.
d. Packpofite raoofaannn npolaesy SeionewecT sl — mpofi-
JEMY NPOCHEGE BOIhH BHA dEMAR B OpeIRDEETE IVTH 86 e
HHA HA OCHODE DO4D0T0RARN IO IPeserTimng,

. 5. Paccrasmime 0 PO BOML B XHMITTOCKHE POAKITHAX.

6. JoxamuTe, 9T0 ANCCOMMAIILA MASKTPOINT — BT L B
TIT mpouecca TRApaTannn. Harkym ponk CRTPATH pYCCHHE
EMMWHIT B M35UeHun ool cropor TEOPE A TR TS
el grocomaim

. 7. YiTo raroe crenens aexTpoanTraeckoRl ancconnanan? Ha
KARWE CPYITE JeA8T AISERTPOTHTR 00 CTENEHHR 3JeiTpoumR-

ZwlRE



THueoKoll guecomanmn T TIpwsegrme Tpaseps WpeieTamnTe-
ik KRACEON TPy,

B. [Mepeyncanre XuMavecEne coofioras soxs, KakHne @3 sTix
CROACTE HAXOAAT NPRKTINSCKOT TN MeRoRne T

8. Yro runoe kpucrasnornapat? Kakod npogece gemnt »
OCHOEE HASOMNOEEIA FEACOELIX DORNBE AN NSr0TonTeiinmn
napesanfl na anebacTpa?

10, Bammmnre vpasmenwa pearinfl, © NOMODG BEOTOPEX
MCEICHT G0V T TRAT b 70 Y HIIEE TP T s

a) O, —* H,0 —¢ H, —+ NH, — H,O0— H PO, —*

—* H, 00— NalH;

6) C,H, —* C,H,0H — C,H, — CH,CHD —»

~—+ CH,CO0H — H,0.

§ 18 'mpopoana

F]"'H,:I]I-ﬂ.lﬂm HAILIBAKDT PEAKIRN OOMeHHODO
BIAHMOAPHCTENS BEUISCTHA ¢ BOJZOW, OPHBOIA-
WHE K HX PARTOMEeHITKY,

[lo panpapneENo pEAKINH FHIPOAHIA MOMHO pasge-
AWTHE Ha ofpamumsie W Heodpamussie,

Ecnm nocmorpers Ha Taliwiy pacTEOPHMOCTH THAPO-
KCHA0B W conell B BoJe, TO MOMKHO 3AMETHTE, 9T0 R HEKOTO-
PEX KASTOYKAX 2T0N TADAMIE CTOAT Opodepiin. B coocke
WE YRAIAHO, 4TO AAHHOE BediecTno Anbo Me cyllecTByer,
ARGo PAIAATASTCA BOAOH, T. 8. NOIBSPTARTCA HeolpaTmMo-
My ruapoanay. Yame scero TAKAMH CONAME HRTHIOTCH o0~
an, oOpASOBANMKLIE CARDLIM HEPACTBOPMMLIM GCOMOBANMEM H
enafoil geryaell kuenorolt. HanpaMep, cyabqus Ao -
HEA CYINECTRYET TOARKO B CYXOM BHJE, TAK KAK B PACTBOpE
DO HOO TR m,ﬂ,’pu,unn}ra'rnﬂt

Al,S, + 6H,0 = 2A1(OH),+ + 3H,8T.

Kpome meroTopsix coneil, ruipoinsy OogBepraTres
MHOrHEe GMHEAPHEES [ IBVXONeMPHTHEIS) COBTHIeINEn — dioo-
PR, HHTPMALL, CHAMIMAL, FHAPKILI H T. 1., HATDHMEp:

ZInP, + 6H,0= 3Zn(0H), + 2PH,T.

OrMeTHM, WTO 3TA PEAKIIHA JeXHT B OCHOBE NPpHMeHe-
HHA (pochuan MHHKR B KAMECTEE 300IH0A — BEIECTRA, MO~
MOTBIYEMOTO ANA GopbiB ¢ TPEITVHAME,

50
—



Heobparusuil ragpoans wenonsayior I0A Hoay eHns
ALETIICHA HA KaPONIA KATRIIHA:

CaC,; + 2H .0 = Ca(OH), + C,H ,T.

Fopaago Goxee apaany B MEOTOOGPAIEE TRAPOIHE obpa-
THMEIL.

MoMmHO BLASTHTE YeTHIPE THOA PACTBOPHMEIX cosaed
A SABHCHMOCTH OT cuikl ofpasyiomux codh KRCAOTE |
OUHOBAM AN,

HeoGparummfl rigponns coty cagfoo orMOos8aMus M
caalfol kKucaome Gua pacoMoOTpes BHRITIE Ha OTPRMEepe
CVALPHIA AAMOMIMHITH,

Teneps pacemorpus obpaTHMER TRAPOTNS COAN CUAL-
HOZO ocHosanun (mencun) n caafolk wucaoms (H,S,
H,C0y, HCN, H,80,, CH,CO0H).

Kak Opasnno, B peayisTaTe TAKOTO rEapoanaa ofipa-
IVIOTCA KHCJIAN COMEL W MIEA0NM !

Na,CO, + H,0 +— NaHCO, + NaOH
HAH B HOHHOM BHIe:
COf + H,0 —= HCO; + OH".

Taroil rEAPOANS NANKBEAKT ERAPOAUIOM IO ANLEONY.
Hou, xoropufl ofiyenoniusaer cpegy pacTropa, — rnapo-
keng-annon OH”, nostomy npu pacteopenun xapSonara
HATPHA B BOJE CPOAn MOITYVHeHHOro pacTROpa OV IeT wetoy-
Mol u MHAWKATOP, HanpuMep derompralend, NoOKAMeT
870, HAMEHIE [IRET HA MaaunopLil.

Kueawe cond, Ak OpoAYET rHipoanas no aHHOHY,
NOAYYAKTCH B TOM CAy4Yae, CCil HCXONHAR coak olpaso-
BARA MEOTOGCHOBHOH RHc1oTod. B cavaae e, worgs
WeXOAHAS cotbk ofpasosans oanoocHOBHON KilchoTol, B pe-
FYNBTATE FHAPOIHIA OOIYVYAKITCA WSI0HMsE o HHCAOTA.
B pavecTse npHMepa pACCMOTPRM MRAPOIND MHARNIA Ka-
anA — ob#sarennsoro aTpRiyTE MHOTOMHCISHHLIX LIITH-
OHCKHX B IeTEETHBHLIX AHTEPATYPHEX NPOAIBeeHmii;

KCN + H,0 +—* KOH + HCN
HIIK B HOHHOM BRI
CN-+ H,0 &—* HCN + OH".

Teneps RAM CTAND NOHATHO, YTO YONRAST YeNOBOKA HE
TONBKO UHAHHCTRIA Kaanil, 1o n ofpasyioinasca B peayiinL-
TATE OM0 FMAPOTHEA JeTY9ad W YPeIBRIMARHO TORCHYNAN

.m
w1



nuaHRCToRogopouan Kueaore HCN, H ropskaM MRHIATEM
NAXHET He IHANECTRI Ranuil, A& MMeHHO ITHAHGBOA0[I.

Muaponna coau eaalfozo ocHoaanus (HepACTROPHMOTG
B BOME MMAPOKCIE MOTAITA, AMMHAKE WIH AMEHA) B e1L10
moll wucaome (HC1, HNOy, H,80,, HCIO,, HBr, HI) npa-
BOANT, KAK NpaBRao, K ofpasoBaminio CRARHON KHCO0ThE
H DEHOBAON Comm;

ZnCl, + H 0 7= ZnOHCI + HCI
WM B HOHHOM B8
Zn®' + H 0 +— ZnOH" + H".

Taxoil rogpoans HASKMBAIOT ZudpoOAEIOM A0 Kami-
ony. Hon, koropuil ofyeToRTHRAST CPeAy pRoTBOpA, —
karnoH sogopons HY, noaToMy npe pacTBOpeHHN XI0PAJA
MHHEA B BOJAE CPEAA TOAYVMeEHHOT0 pacTaopa OyaeT Kuciom-
HOG ¥ HIAHE&TOR, HANDHMED JAKMYC, NOKAMET oT0, HaMe-
HHE HBET HA KpacHblil.

OcHOBHME CONH, KAK NPOAYRET TRAPOANA U0 KaTHOHY,
NOAYHAKITEA B TOM CAOYUae, ecAl HCXOIHAR CONs olpaslosa-
HA MHOMOKMCIOTHLIM ocnoBaHBeM. Ecan mexoasan colk
oOpasoBalA OIHOKHMIOTHEM CCHOBAHMEM, B DOSVIALTATE
rigpoansa ofpasyoTes KICIOTA B ocHoBARKE, B KavecTse
NMPEMEPA PACCMOTPHM FRAPOANS Xaopuga amyonna. Hero-
PHYSCKH CAOMHBIISSCH HAIBAHHE aTofl coam — HAuWAa-
Thiph. B peayasTaTe rUgpoiHss HAMIATHRIPA BEASAHETCH
AMMIAK:

NH,C] + H,0 +—* HCl + NHy+ H,0
HJTH B HOHEOM BIe:
NH + H,0 &= H" + NH, - H,0.

PaccMoTpiM emié oaus OpHMep FApoTHaa no EATHO-
HY — FRAPOIHI HETPATA HATPHS, 00paz0BAHHOIO CHLNEIM
ocHOBAMMEM (PRAPOKCHAOM HATpRA) # caaboil (asoTHeTOIN)
wucaorof:

HEHUﬂ + HED -i,:. HHGH X HHGE
MW B MOTHOM B Ae:
NO; + H,O0 #&/— OH" + HNO,.

H uaxodell, rMIpOAHS cOOU CUABNOID OCHOBOHUR W
CUABHOE KUCAOMBE, KAK TPABRA0, He TPOWOXOANT, H cO0T-
BETCTREREO cpegn pacrpopa Syner neiimpassnoi. Hanpa-
MED, HE HAPOANIVIOTEN XJA0PHALL, HHTPATH, C¥JIRpaTh
MEAOYH LY METRITTOR.

fag
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(CgHy05), == CgH 1205 =>C,H OH
e nMiasEn FIEI O lE EitnpT
| OEP I, DA )

Puc, 108, Cxemn TpoHdBofcTia THAPOTHINGTD
BTUILOROED CHMPTH M L0 TI00005

Hecmorpa HA KPACOYH Y0 NAAHTPY PAsNHYHLIX CAYYUASH
THAPOIHEA CONER B HEOPTrAHEYeCKOR XIMITH, OH HE B KAKOS
CPABHEHHE HE W8T ¢ MHOTOTHCACHN MM CAYYAAMN AP0~
AN3A,; AIVTAEMBMA OPraHmYec Ko XIMHEe.

Buagane paccMOTpHM OB IPHMEPA THAPGINIA Opran-
HECKHX BEHLECTH, KOTOPLIE HMENT BAMHOS NTRAKTHNECKDR
NPOMBIILIEHAOE IHAYeHIe,

Moaywenue zudposuanoso cnupma (pme. 109). Hazpa-
HIE DTOr0 NPOMLITITEHHOrD TPOAYETA 0bVCI0BIeH0 CIIneD-
dom ero noaywenna. Orxogu aeperoolpadaTraieaimed npo-
MBITIAEHHOCTH (ONIAKH, MIeNA) CONOPMAT eLtmnioly,
KOTOPYH TOABEPraloT rMAPOJIHEY (¢ YyUACTHEM Ceprol Kmnc-
AOTH B KAYECTEE KATANHIATOPA):

{GEI'I‘I “ﬂﬁ_lﬂ_ -+ ?'IHE{) —¥ H{:HH ll.uﬁ'r
TAKFOEA

[lonywennyio B pesyisTaTe THAPOAHAN FIOKOIY 0Og
aeificTanesM hepMenTon nepepalaThBAIOT B COMPT!

IR
EEH12G‘]‘ E— EEEHHEH + EE’DET-

Touno TaKHe e XHMAHECKEE OPOLECCH JeXaT H B 0C-
HOBE MOAYHEHHA MHINEBOro (IHTLEBOI0) STHADBGIG CIHpP-
TH, TOABKD B HAYGCTES HCOTOMHBKA ero COysmT He mej-
MON034, 4 roRosn, olpAlOBANMIANCH B PEAVALRTATE THI
POMTHAR KPAXMAR,

Hoaywenue moira. Huakocoprase supsl, RAH RAPS,
MATCITPHIDANEE B OHIY (HANPUIMED, DATLMOBOS MACIO),
NOABEPrawT WenoyHoMy riapoanay. Hoayunammecna opn
BTOM HPHEE KapDoHOBRIE KHCAOTH CRAILIRONTCHE (18-
NMOYBIO WK coaodt B MLLI0, CMEIEA TEM CAMEIM PABHONCCHE
OOpATHMOTD NPOIEccn BIpEaBg:

[aHE ]

HHPH + DO P MBLAO + TAHLERHH,
C MuinaMi i AOCTATOMHD NOAPOGRO SHAROMMWIHCE [T
PacCHMOTPRERTH FECTROCTI BOIh.

153
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Eugé Gosee BamH0e 3HATEHNE WMEWT NOPOIECCH FHIPO-
anas a8 ofMeHHAX TPOXECCOR, KOTOPLE JEMAT B OCHOBE
HEHAHENONTEALHOCTH SHHBRIX ODrUHAIMOE.

Mocrynaioimme 8 opragmam o owmedi Genwn, Sps,
YIAeBoabsl DOABEPraldTed B OHHEBAPHTILHOM TPAKTE
ihepMeHTATHEHOMY THAPOAH3Y ¢ oDpa3OBAHHEM COOTRET-
CTHEHHO AMWROKHCIOT, TAHIEPHEA W MHPHRX KHCIO0T,
rasorodsl. Ha oTHX s KRpONSHKOB» OPraHNaM B Xoae Laac-
THMECHOrD 00MBHA CTPOIT CROM coBCTROHH LIS DEXKRN, HIHPLL
i yraesogst. Tax kax 5T opoeconl MLAOTEDMITYLCKHE H
Tpelyvior SEAYNTEALHOPD KOANMSCTRA SHOPIHH, HEMAJIO-
BAGKHYE POl B obMene BOLLeCTS UrpacT B odMeln aHeprim.
Ofa oTH Dpolecca HEPAIPLIBHO CBAIANM B 8IHHOM KHIHEH"
HOM Hpoiecce olMORL BOIeCTE B SHePIHl.

duepreriveckiil obmen npegcrasaaer coboll He yTo
HHOE, KAK TE e nponeces rugpoansa. Tag, ReoixoagmMyn
AR maacTEYecKort odMmens (AN, KaK TOBOPAT BHONOIH,
HCCHMAAALNH) SHEPIHD OPraHA3M NOJIVIAET B PE3VALTATE
ruapoansa AT

AT®D + poga —» AP + gochopras kueaora + 40 wlnx.

B xope npoTRBonoacsEAOre opogecca (B fnogoramn ero
HAILIBAKT AHCCHMHEIANNSR) BRUISAEMAR W3 OpraHMde-
CKHX BEINECTH 3HEPIHA BHORL HARATORBAETeH B AT

AJID + pocdopuan knenora — ATE + pogn — 40 wJlx.

L. MNwapoana, 2, Heofparawsni rwapoans, 3, O6paTi-
MEIH FHIPOANG Heopramndeckns cogei. 4, Fnapoaua
OPrAMEYECHNY COOTINNENN — MU0 0aE] B KPaXMa-
A (NoIyYeRie ITHACHOND CIOMPTA Y NS THOH P po-
ana wupon. 5. FRapoams B opraansamnm Eimanm ma
Sesre,

% EEEEAEEBEREEREEEREEAEEEEREEREEENEERREEEERERREEEER
. 1. Yro raroe rugpoans? OFLACHATE DTUMDIOIMG STArO Tep-
MTIHIL
2. Mowesy » Tabanme PRCTHORAMOCTE FIADGHCAT0E | comeil n
HEROTEREIY FISTORAN IWMSOTOA Tporeprn T
A, Anmnonrre yiankeikne Flgpoansa eymepana xposan (I11).
KaroMy rEIpoansy NogBepraeTon oT counk]
4. Hertsrradire o iosomins yeaoemnny SHINEsTapEni Sysanrod
pacrsopi mumesnd (NaHOOL) w cropaasnodf copd (NagCog).
B wagom pacTeope opean Gvaer Gones menoaaai? ITogemy?

L



. 5. Memumaitee pRCTHOMSE MELTA H CTHPASLION MOPOIIKS WM.

waropRaoll Sysmarol, ObwaceHiTe, TotSesy 400 CTHRRN Ty e
HCOOALIIBATE OCTHPATRALS DOPROIKEN, A He Muan. [losesy @e
fEEEOROIIVETES CTHPEA MUPCTAREE HAUTRE oo s,
[ PEARATHANE EIIEMI I CTH H XD0n TobyMAN w7
6, Hemonsaya apasnn no Gnosorn, DogroTcBbTE TRpH coob-
opennA Ha ey «Disen Genxos (#Mupos, Yyriesogos) B opra-
PN AME SEAOBEES, 010 HAPYUICHILE i Oy I PaaIeme ux e,
ﬁ} 7. Mana pacraops Tpax coned:

a) nurpaT cerana (1), cymuepaT RaTmnd, onInKAT HATRHA}
6) xnopua WATEHER, CVILET TITTHE, XA0PNT ATOMHHITE]
B) HETPAT AMMOWRA, WTAMNL naTpeen, woamm Sapas.
Kax npy nomougs wngiskaTops pacmoanati wxT JLon cosei,
OOABCPraOIIHECA MMEAPGIRSY, JANHIINTE YPaBHEHWN Co0T
BETCTHY IR fatns i,
B. Hannmmre ypanmowin peasiil, © NoMOOisNn KoTophix
MOHATHD EYIECTRNTE CABNVEIIIHE [PE e
Kaphul KANLIHA —* ANETIAeH — YHCYCHENL BTLaerny —*
—F PREYEHAS KHENDTL = YRCYURO-3TILARRLIE apap —*
——* pTHNCERI cORpT,
Kagne na npoppamesnil AaIR0OTOS PEARITRAME MILIDOTHEST
B. Hen oTANMaMTCR PEAKIHNI THAPOINDE 0T PeaRIdl ragpa-
Tamnm? HUro Memsgy Hesn oboero?

. 10, Kagne nponeccsd rEAPOIHES HMENT NPOMLIILISRIN0N 1ita-

-

sieime

11. TloscamcnTd PO FHIpOATNH HA TpIMeps mponesccos obMe-
Hi BEIIECTHE B BHEDTIHA A MHOX OPTRIHIMAY., MoaroropsTe
MPeseETRIID Hil 5TY TEMY, HENOALIYH pecypen Hurepuera.

OKHCcAnTeIBHO-
BOCCTAHOBHUTEILHEIE
peakmuu. JJIeKTPOJIH3

[lopropmy npHAHEKE, N0 KOTOPRM EJACCHGAIIHPYIOT
NHMHECCIKHE DEAKITNA HIMEHOHME COCTARA BENlECTE, WHe-
J0 W COCTAR PRAPSHTOE # npoIvETeR, thasa, Tenaoeol =g
(peKT, HMANPABARHNE, YUACTHE KaTaauaaTopa. He smenes
SHAYHMA EAaccRMERNNA T0 NPHIHAKY! « H3MEHEHRE 0Te-
meHed ONHCIRHMA JIeMenTon, O00pazyoIRx pPesTedTR W
TPOIYETH peakuuns. [To aTony npuanaky pasINtanT pe-
BHIIWH, TPOTERAKGIINE ¢ ME3MeMeHIeM CTENeHN OKNC e IR
(ORHCANTEALHO-BOCCTAHOBATENLALE), B PeAKINE, DpoTe-
KAWIHe He3 HEAMEHEHN S CTETeNH OCKHCIeHA,

155
all



Crenensio ORHCIEHNA HASKMRBAIOT YOIOBHKA 3apsa] aTo-
MOB XHMHYECKOrD DIEMEHTA B CORIHEEHRN, RRMHCIeHHEIH
HE OCHODE NPeINodosKeNnd, Y70 OHO COCTONT TONRKO W3
MpOCTEIY HOHOR.

Urobsl paccuddiTiTh CTENeHL OKHCAEHMA, HYHOIO BOC:
NoOILAGEATLEA HECAOHIHEIMT II‘:.'IBBI-I‘..FII!.HI!.'.

1) cTenerds OKACAeANA (0. 0.) KACTOPOAA NOYMTH BOEPiA

3 -1
pasua —2 (mewmwouenns: dropua wncaoposa OF,, nepo-
£l =1
enaL, panpusep, HaOL);

2) ¢, 0. BOJOPOJA OYTH BCETA paRHa +1 (MoxTwaeHRR:

1 =1
ruapuasl, Eanpasep, NaH);

3) ¢, 0. METANIOB BOETA NONOHHTEALHA, B8 MAKCHMANLL-
HOE AHAYCHHE IOUTH BOETIA PARHO HOMERY IPYIIILL;

4) c. 0. ceODOAHEIY ATOMOE It ATOMOE B TPOCTHRIX BEIISCT-
Bax pceran pasaa (0

5) eYMMAPHAR CTENEHL OKHCIEHHME ATOMON BCEX AIEMEH-
TOR B cocHHednH papaa 0.

OERCANTEALEO-BOCCTAHORNTENBHEIMHE  HAILIBA~
0T PEAKIIHH, TPOTEKAIIIEE ¢ HAMEHEHHEM CTe-

neHell OKHOIeHRA ANeMeHToR, o0pAlYIDNIHY Be-
MECTEA, VIRCTEVIDIINE B PEAKILHIT,

K oEHCANTeNLAEO-ROCCTAHOBMTEALHLIM OTHOCATCA RO
PEAKIHY FAMEIIENHA, A TAKME Te PEAKIIHN CORIHHEHHA B
PAATOMEHNA, B ROTOPLX yUacTaver XoTd 6. oQHo npocToe
BEOIECTRO.

MouenMy 9TH pPeAKIHR TAK HaampawT?! Pacomorpas
IPHMEDL  ORHCAHTENRHO-BOCCTAHOBMTENRHLX pEAKIAR
€ VIACTHOM HEOPraHNdecK s # OPraHHieckux BelecTs.

B gauscTee nepEoH PeAKUHN BOILMEM EPACHBYI W OpPAK-
THUSCKH BAMCHY IO PEAKILIIO ATIOMUHOTEPMHN (cM. puc, 99):
Fe, 0, + 2Al = 2ZFe + AL,0,.

OBoaRaATHM CTENEHN OKICACHNA BOCX BReMeHTOH B thop-
MYIAX BEOIECTE — pPEAMSHTOB W NPOAVETOR SToll pleak-
mHn:

+3 -1 i 0 :3-2
Fe, 0, + 2Al = 2Fe + Al 0.

r__



Kax sMagRo U3 ypapHenMA, ABA ANeMEHTA — Meaean o
ATHOMHHEIT — HIMBHILIN CBOM CTEREHN oRncIenma. Yto
¢ HUMM nponaoman?

AmnoMuuiii 13 BeRTPAALHOTO ATOMA TPEBPATHIACA B V-
.FIE-BEI:IE HOH B OTENBEEN OKMCIASHNA +3. T. 8. OTOAN 'I"P]rl
ANOKTDONAS ” . i

A) =882 AL
ROGCET AN TE T

dneMeHTH HAH BEIISCTBA, OTEANINIHE SALKTPOHLI, Hi-
ALBAKT Soccmanosumenamu. B xoge peakmum oHW
ORUCARIOTCR .

YenmorARA WOH MEMeNean § cTenenl oxucaenna +3 noay-
HILT TPH SAeKTPOHA I TPERPATHICA B HelTPAALHEIN ATOM:

+H ]
Fe + 3# Fe.
O HCENTEILE
DNeMOHTR MK BEIIECTEA, I'IPHIEHHHNIEI'HE FMERTPOHBIL,
HAALKBAKT oRucaumenamu. B KOe peaKIRnE OHH &0
Ca OSSO e .
l'llrrﬂlll:*:':ﬂu. ODPUORCKOIATIINE B DEACCMOTREHHOM TTPHMEDE,
MOMHO DPEICTARATE B BRAC CXEMBI.

BT TAHERIERIE

| BOOCTHRGEIEIAE J-
+9 0 i il s | 2
FepO3 + Al = Fe + Aly0g

lopare of oKNCANTEILHO-BOCCTAHOBATENLHLIN pPeak-
AKX VEHBEPCANLHO, T. @, OO0 C0 MBS LINED He TOTRKD 118
HeODraHmeckoil, Ho B 108 opragndecikod xusm, Xmmu-
KH-OPragHER  yonorpefnsaor aHATOTHYHBE BRREIPAREHN,
HANPpHMED, 008 AALASPUAOBR: J0HN BOCCTANARTHBAKYTCH
B EOMPTE BN 0HH ORECIAKNTEA B KHCHOThL» .

PacoemMoTpuM OKMCARTENRHO- BOCCTAHORNTENLHYI0 PeaK-
LMD PO S MOTHREA;

=441 ik -3 &1 -
CH, + 20,= CO, + 2H,0.

E _ 87 ORMLAEEEE *E: I 1
NOCET A HONITT T I B
O 4z S | 2

OEMCINETEAL

1§



ot DpOHecs MOMND O CTARATE B BHIe CXEML.

| O IC IR i
1 1 l :_;| } 'I l'|-

CH, + c}g —= COy + Hy0

s

HanBonee cuabHbMy 80CCMAOHOSEMELAME HBIHETCH
METAJNE, Bogopon, okerg yraepaga (11), yvraepoa, cepano-
AOPOJ, AMMHAK U AD.

Hanbomaes cuisibiMu OKECALTEARME ABINKOTCA Top,
KHOAODO], 0000, PANTOTEHL, AFOTHAS W CEPHAH KHCAOTH,
NepMARTARAT KAJWA W Ap.

OIEAKD CAMBM CHALBHEIM M3 BIBOCTHRIX OKHCIHTEIeHR
H BOCCTAHOBMTEAe ANIAeTeA aneKTpRYec Kl Tox. OH Boc-
CTAMARNHBAGT JAME IETOUYHKE W METOMHOIEMEThH LIS Me-
TALIE W AJTOMHHERN 3 X coeZHHEHA B oKRCAgeT anse
HOHK FAJOTEHOR I KNCAOPOAA W3 X coeguuenuil jo npoc-
ThiX BEUNIEOTE.

DNeRTPOANIOM HAIKIBAKT OKHCITHTETLHO-BOCCTA
HOBHTENLHLIC PEAKIIIH, TPOTEKAIGIIHE HA BAeKT-
POJAX OpPH ODPOXOHCICHHH MISKTPHUSCKOTD TOKA
Hepes PACIIAR IH DACTROD MASKTPOINTE.

SHAKOMOTED © AAEKTPOAHIOM MBI ¥ HAYHEM © SA8KTRO-
JANIA PACTINABROR SAEKTPONNTOR.

IIpa nrapIeAHH 3TeETPOIATE PACIATAKTOR HE HOHE,
TONRECG B OTAMUNE OT MOHOE B BOAHLIX PACTHODAX TAKHE
HOHE He rugpatuposrant. [Tpe OpoovcHAHTH e Tpage-
CKOMO TOKA Yepes PACIHIAR HOHEL HANDARANKOTCA K I[OTH-
HONDJOMHO SAPAMKEHHEM ATeETROLAM M DAIDAMAKTCA HA
HHX.

PaccMoTpiM aieKTpoanRd PACTAABA XAOPHILA HATPHA.
B pacniase 5TA cOlb JHCCOLHHDYET:

Mall =Na* + Cl-.
KaTHoHs HATPHA HANPDARISKTCON K Kartogy (oTpaia-
TEABHOMY NOJIOCY HCTOMHHEKA TOKA) W DASDAMKAKTCA HA
Hitn, T. 8. BOCCTAHARTHBSAKOTLRD

Na® + 1§ —» Na".
I Pa



Xnopua-aHuoHEl HANPDABAHIOTEA K AHOAY (IOA0HNTE L
HOMY DOAKCY HCTOYHHKE TORKA) M DASDHEANFTCH HA HEM,
T, . ORHCARIOTEA:

2CI1 - Eﬁ—rlf:iﬁ"
Hroropoe ypasHesne aIeKTPOAMGA PACONARSE XJAOPHIA

HATRH A
AR TR

2NaClipacnnap) ——* ZNa + Cl,.

CxeMaTHUHO 2TOT Opolece OpPeICTABNEH HA PHCVHEE
110. Huverno TaK B DPOMBINASHHOCTH DOSYHAKT MEN0Y-
Hule o ETOMHOIEMEIRHKE METANLILI, 6 TAKMO MANONeHL.
Buepesie HCDOALIOBAN BAEKTPOAND LA TMOAVHEHAA OTHX
METAAIOB anranickni xumuk I', [asn.

AKTHRHWE METANLIR TOTYIAKT He TOALKEC H3 conefl, no
TAKHE H U3 DACTAARDE APYTHX cOBIWHEHRN, HANPHMeD OK-
ciaos, Tax, MHPOBAA ANKOMHIHHEBAN OPOMLIILIEHHOLTE
HCOOALIYVET SAA TPOMIBOICTES BSTON MOTLLAA 000380 -
HEE GORCHTLL.

ORcHA ATIOMHHNE TMe-
BT ATOMHYIO KpHCTAMTHME-
CEYVI} PpOITETEY H ABRITASTCH
HpEaBLIMAIHD TYTOILIABKHM
semecTeoM. Ilosromy nomy-
QERIE H3 Hero ATOMEHEA
MAHAYRIRHO GR0 OYEHE A0~
porum. Ha ITapmsxexod s
crapke 18556 r. amomupamni
AEMOHCTPHPOBAACH HAK Ca-
Muilt pegrmit Meraan. Os
CTOMA TOrAA YYTh Jd He B
10 pas gopose 30007A.

Hemaornm Goaee cta ger
HAZAHL aMepHEARCKHE oTy-
aenT-xumMug Y. Xoan n
ppafuyscknilt  MeTannypr
II. 9py OTKpRLUIH, 9T0 Obea-
BOSKEHMLE GOKCWTH (AN
FAMHOZEM — ORCH]] ASTI0MH- Anua
Hua (puc. 111)) momno pac:  Pue, 110, Cxena yeranonkn
ToopuTs apr 950 °C p pac-  Ann saesTpoARIn PACILIAES
OAABTEHEGM HKpPHOJIETE @M KAGIILAN NETRR

G Lo



ZATEM [YTEM ANeKTPOSRIA
BLIAGIHTE H3 HEro ANOMHHIH
{pue. 112). Meroa Xonna —
3[}}' CHEAT BOIMOMEHBIM [T
MLIHLASHHOE TOAYHEHHE ANK-
U HATH

Bropoli THD anekTpOsTE:A,
HCIOALIYOMOr0 B IPOMBII-
w— NEAHOCTH, — ST0 ATeETHOIHD
PRETBOON.

B orom npouecce npuxo-
AUTCH VUHTEIFATE HE TOABKOD
T HOML, Hi KOTORLIE JHCCOIMHPYET BAeRTPONHT, HO TAK"
WMe W HOHLL, oOpasyvioniHecH IPH 0YeHE HEIHAYNTONLUON
AHCCDIITHAITHHA MOTERKYT BOAK:

H,0 —* H* +0H".

Pue. 111, Boronr

Pauc. 112, Cxesn YOTAROBRN LA RIS BEILIE MG DOAYTEENA 130
Mg | — aeRTpoaTaYT — PR TSI T i A !||:|:|]T-|:l."[1|'1"l:'..'ll!:|'ﬁlu'llltl.'-'l-ll
drropHAsE BEAARITAT A ATEIMUHEH (A8 CHIGRERRE TeMiepa s
MAaRTeREAl 1 oxcna adoMuana  (podangeoT Elt'l-ﬂl'-"\-'l-H‘l'E‘{'Hl'll"-
2 vl karon; J — yroaweedt anog: HOPHRN #0 ia-
CTRBMIBTG ONCHAR AUOMBENER, SRIMEEHIIER  PARCTLAALDEHE L
pmommell oT oxnciennE; & — cTagunad sammun: 6 — orhop pac-
HAARTEHHOID LINMIERIR

faa
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PacceMoTpus sIeRTpoana PACTBOPA XJAOPHIAA HATPHA
(pre. 113). Ha kaTog 8 oroMm cayuae ornpasstea noss Na*
m H*, ua anog — Cl” n OH-. Ha xatoge nposcxoanT Boc-
CTAHORTEANE KATHOHOR ROAOPOAR, HA AHOJLE — ORHCISHHE
XNOpHA-AHWOROE, A B PACTRODE OCTAHYTCH KATHOHL HAT-
PHA H FHAPOHCHI-ARHOHE. CyMMapHOS® VREABHEHHE pac-
CMOTPEHHOTO HPOLecea:

2NaCl + 2H,0 s 2NaOH + H,T + Cl,T.

Casgopatensio, OPOAYRTAMH SHSKTPONHAA pacTROpE
ANOpPHAA HATPHA ABAMKOTOR BOAODON, XA0P M FHIDOKGH]
HATpMHA.

Adlna onpegensennn NPOZYKTOR SA0KTPONHAA BOARKX pac-
THOPOE ANEKTROTATON CYIIECTEYIOT CASHYIOUIMe HDABAIA,

. llponece A KaTOAE JARHCHT HE OT MATEPHATA KATO-
A, B3 KOTOPOro OH CAefal, 4 OT D0S0MEHNA MeTANIA (Ka-
THOHA STEETPONHTA) B SNEKTPOXHMHYECKOM PALY Hanpa-
MM, TP FTOM e

1.1. Karnos snexTpoONETA PACOOIOMEN B HAYAJAe DHAA
RampAmednl (no amoMuuHil BCTOYHTeNLR0), Ha KATOLe
WABT OPONESt BOCCTAHORTE-

Coeyas ansm
HH= Rl [BH,I'I;EJIEE"I'EH o0~ cfiopin FRanE
poa H, ). Karuons seraniia
e BOCCTAHARTHBAIOTCH, OHM =
OCTAIOTCS B PACTBOPE, ﬂ. .

1.2. Karston anexTposmTa 216
HAXOANTCA B DALY HATPARE-
HE MERIY AMOMHHREM n
ROOpOgOM, TO HA KiToge
HOCCTAHABNMBAKTCA  OJQH0-
BPeMeERHD W AOHL MeTa T8,
I MOSSKY IR BOIh.

1.3. Katnon anerTpoanTa
HAXOANTCA B DAY HATPDANGE-
HUH DocEe BOSOPONA, TO HA
EATONE BOCCTAHARINBAKTER
HKATHOML] METAILIA,

1.4. B pacreope cogep-
MATEA  HATHONL pPAZARXY
MOTANNOE, TO CHAMAAA BOC- Herermme moxa
CTAHARMTHEASTCH KATHDH Me- Purc 113 Closs yernmonsn wamn
THITA, CTOMAINErN B PAAY HA- SAEHTROAHSA PACTBOPA  XI0pA:
OpaMxenni npasee, A6 HOTRi o anbopaTop

-m

e 1 [ ]



2. llpouece BA AROSE IRBHMCAT OT MATERHATR AHOAA W OT
OPHPOIE AHTOHA.

2.1, Ecan anod pacmaopaemci (Meneso, MHHAK, MEib,
cepefipn B BCE MOTAMAL, KOTOPRE ORNCIANTOS B DpoLscos
SARKTINGA ), TO OKHLTRETOH METALT AHOAR, HECMOTPH HA
OPpHPOIY AHHOHA.

2.2. BEcan anod we pacmeppRemcol (Mo HAILIBAKOT
HHEPTHLIM — rpafinT, 300070, DIATHHA), TO:

A) PR 3AEKTROAMGE PACTROPOE conell Secxucaopodibix
Kucaom (kpose hmopudoa) HA AHOAER HAGT MPOIECe OKMC:
AeHAHA BHHOHA;

§) npn aTeRTpOAREe pPACTBOPOR coaell Kuectopodeodep-
FaLiux Kuciom u mopudos Ha AR0AE WIET NPONEce ORWe:
nesna Boas (pstenseTen 0,7). AnnoHs He ORMCAROTER,
O CCTAKTCA B PACTBODE;

B) AHHOHLL (10 UX COOCODROCTH ORHCITATLEA PACIOTATAS
KOTCA B CASAYIOIEM NOpAgKe:

I~ Br- 5% ClI- OH- 50§ NOj L

Booe rAHOBATENBETAT AKTHRNOCTE
{eTocobBoCTE CTAABATH ATEKTPOML ) YMONLIaETCH,
B npoMuiiiicHHOCT aeKT-
Bozopog Kucdopos  poais BAXOLNT DIHPOEOES 11pE-
MEHEHEE

. s JNH DONYUeHE 1ejoq-
HLIX, ETOTHOIEMETLINLIN ME-

TAJIOB F A KM,

« ONA pogyiHeHis ranore-
HOD, BOAOPOOA W KHCAOPOAA
(puc. 114);

* pAA HAHSCOHHA MeTA-
AHIeCKHAX TMORpHITHA HA 0o-
BEPXHOCTE HANEANH — HHKe-
nupoBANHE, XPpOMHEPOBAITHE,
gonogenne (ofmes HazBARNES
THREEX OpOUECCOR — SRAbAA-
HOCmestua);

Baia Fromauue * AAA HITOTOBNEHHA DRI
£ Aodanactnes paerTponk  EHLEIX  METALTHYECKHX HO-
cepHodl KICAOThL nuil (200 b8aHORICMUKR);
Pae. 114, Gaertpoiano ¢ L0A OYHCTHKH [BETHLIX
BOAED B AnOPETOPHEX METRAA0E OT npusMeced | pagu-
FEOORHAK Huposarue).

o



1. DEMCAMTEILNO-BOCCTAHOBERTEILHRE PEAKILHE,
2. Crvenens oxueaenun saementos. 3. [lparnaa onpe-
AeAENNA cTeNeHel oxucaenns ademenTon. 4. Oknean-
TEdlk B BEOCCTANORANTEALR, OKHCIEHNE W BOCCTANORIIE-
aue. 5. daexrpoans. 8. DaexTpoanz pacnaaga XIopH-
aa uarpun. 7. lHoaywenne amomunns. 8. Jaexrpoana
pacTeopa xaopaaa satpun. 9. [lpumeneawe axexrpo-
JHIA B NPOMBINLTEHNOCTH.

© 00 9 9 ¢ 00 0 N

L e T I

L. [ladire xapamrepmorHxy DoAKDMAH oRcEAn Meeseaa (1)
O ATEIMMHNEM [0 BOCM HIVTEHNRIM NPUTREICAN KIRCCR -
1M pEaK .

2. PaccmoTpuTe BE3anMo e foTENE METAEA © XAOPOM € HO3 IR
DR NI - BOCC TR OB SR

&, Oxapairepaayvitte ORHCTHTEALIE G- BOCCTAHORH TE AL LI®
CBORCTH KHCADPOLA B PEAKIHAY © NPOCTRME | CO0HHEMA
BELCCTEAMIL. JANNNTe YPEBHEENA PEAKIWI 1 PACCMOTPUTE
WY 0 CRETE MPOMBCEE GENCIemH S - ROCCTEHORAEFIEN,

4. omemy aaor @ ammEare NHy 0posnnaer TOARKG BOSCTANG-
miTeaAkRLE coficToa, a B asoTHOE KECHOTE HNO, — Tomko
OEBECARTEILERE T

B. lMogroronire coofmenne Ha TeMy « Booanr OB i -
DITRE AMIOMARREROR OPOMBIAEHROCTH Y, HCOOILIVA Bod-
rmirrocT Herepnera.

8. OxapaxTeprayilre WETerpRPYIOMIIYVIO POTE LTIOMHIHERID
OpOHABOOCTING B MUPBOEOM JROHOMEYSCHOM OPONeste ¢ mn-
MO IR D08 POTORASEEON Wpeae T,

7. Hasonnre OpogykTid aqenTpoansa PACTRODA ¥ PACTLTASA:
a) xnopuaa smean (I} 8) pacraopa cyaspara mean (11).
8. [Mepeancase npeaMeThl JOMATIRETO GONX0LA 1 OBOpY A0 -

HEA KBAPTHPE], NP B3rOTOBREHNH KOTORMKX GLUTH MCIOaLa0-
B T L RARGILARCTIONG W PRARBANOCTErM .

0. [lepeuncanre gerann  anrosolns, TP WATOTOLIeRnT
KOTOPLIE HCOOALIYVIOTCA TAThEBEAROILTACTIONG I PAALBATOCTE-
CHLL.



I'naBpa TpeTEH

BemecTBa M MX CBOMCTEA

ﬁjﬂl MeTanmnsl

CTpoeHHe ATOMOB H KPHCTAANOE METATION (1o aoeTa-
TOMHO MOAPOGHO PACCMOTPEHO B nepsoil raase «Crpoenne
BElECTEA s, TAK e KAK nx dusateckie cpolicTBA W HEXO-
Tophie cunassl. [IoAyYeHNe METANIOR W MHOTHE XIMITE
cEHE CROMCTEA METANIOE XAPAKTEPHIOBATHCE BO BTOROH
raaBe « Xusmugeckne peaxnuns, Hosromy nagum ofnimi
OUePKE XHMHYECKHX CBONCTE METALI0E,

Oty cpoBCTEE MOMHO OXAPAKTEPHIOBATE BRIPANIEHMEM!
ace MEMAaiibi NPORAIROM MOILKD SOCCMANOSUEMEIbRbE
CHOLC e,

BaaumoaeiicTEME METALIOB
¢ HEMETAJLITAMM

Tark Eax METANAE ABIAKTCA BOCCTAHOBHTEAAMH, TO
OHH OTAAKT CBOW MIEKTPOHL HEMETALIAM, ROTOPLIE, pady-
MEETES, NPONRASIOT TIPH ATOM OKMCIRTEAbHEE cBoficTRa.
B pesyasnrare ofpasywres GHHAPHES COBIWHRHNA, HAZRA
HHA KOTopLX GOPMEPYIOTCA 00 eARHOMY TPHHIHITY:

,.;—'"__\_‘—\—\.\_ﬁ T
ahemeTAATiA s + «MeTRAA[Als (. 0., BCIN NEPEMEHEAR).

MeTRIIE B3aHMOTSHeTEVIOT ¢ FTAJoreHaMi ¢ obpasoRanm-
eM coledl, NOTOMY NOCHeHIe TAK # HAILIBATOT — FAlOreHsd,
T. 8, «pomaaompe connes. Hamprusep, NOBAPEHHYID COUTh
MONCHO MOTYHNTh BIanmoaeficTRREM HATPHA C XA0pOM:

i 0 #1 -1

B goabe, HanoanHeHHol XI0poM, KPACHEO BCOLXHBAKOT I
CTOPARIOT KPUCTAINEN HaMenn eHtol cypemsl (prc. 115),
ofipaayi NPH STOM CMECH XA0PIACE CYPhM (IDyn(VE

r=h



i il +ib -1
£3b + 3Cl, EShEJ]u1
] il =]
28b + 5C1, = 28hCl,.

AMOMIEHRIE C HOZOM | ¢ cepoi BEAMMOOEHCTREVET B PH-
CYTCTEHN BOgKLI.

XapaxTepuaya aTo ceoficTEO METWII0R, CASIVET IIOa-
HEPEAYTE, 9YT0 B CAYYAS NEpEMeHNol CTEmEHE OHHCTEHHA
¥ METANNA NROIVET &0 B3aMOJeHCTERA © HeMETALITOM 34°
BHCHT OT OHHCIHTEALHLIX csoficTs nocaeanero. Hanpumep,
npR BzanMogeficTRNR menean ¢ cepoft ofpaayercs OV LR
#cenean (11), a ¢ xaopom — xnopua meneaa (111) {pac. 116):

B 0 422 0 il -1
Fe+85=FeS, 2ZFe + 3Cl, = 2Fel,.

Kncaopog — apTnerefimufi HOMETALT — HPPAST TAKYIO
BAMCHYID PDONEL B xumu®, yro pegusui [, H, Mengeaees
NpesyCMOTREN ANA BRCIIHY ORCHIOR CIIeN A TERY R rpadey
B cROelt Tadnnue.

lps ssanMogeficTEHN ¢ KHCAOPOZOM METALIL OOpAZY-
WOT PEITHYHLE 00 cOoTARY NPOAVETRE: DHCOHIL, 8 TAKEe
neporcenas. loayyennwme 8 pesyaprat™e raxknx peaxui
OHEMAL OPOSBANIOT WA OCHOBHEE, HAM amdOTepHLIE
CEORCTE.

Hanpusep, npe rope-
HHM JTHTHA B MATHRA ofipa-
SYHTCH OCHORHRIS ORCM TR

11 1] o B
'IIJ1 _{}:J H.Iri__lup

fl 1] &
2Mg +Q, = 2Mp0.

Puc, 115, Topesne cypi.ma Pue. 1168. Haammoaeificrane
B X 0ps WODUTEAA © X0



Mocneauss peakiiaa  co-
NPpOROHARSTEN  BhITETSHEM
TAKOM APKOr0 CRETH, WTO He-
NoALIOBATOCE NepssMH (o
TorpalaMi B KAYECTRE BOIILILI-
KN Np# chiMEe (CORpEMEHHEIE
thoTorpadbkl BCNONBIYIOT MK -
TROBCIBIIIEY ).

AmMOMHHEAR CropaeT Hp-
HEHM, OCAeliTelhHhlM [LUTAMS
HEM, O MOTOMY B DOpOIIKE
OPHMEHASTCR B KAYECTRE KOM:
DOHEHTHE HUOEHPATEILHEY -
ger, (pelleprepron, CANKTOR,

Pue. 117, Copestie s fedratherny oruel n Apyrux
T — DCHOBA I pRTE A M ROTEE HITEC K CpEACTE
CRHX CPEACTE (pua. 117):

1i L] b -2
4:‘“ T ﬁﬂ:! o EA]?{]:"
Heneso cropasT B KACHopoae © oOpasOBANHEM ORCHIA

Feg O, iF'li_rﬁ " Fcz{‘i“} — meneadofl OKBTHHEL
& &3
aFe + 20, = Fe,0,.
Hartpuit npr ssapMogeficTenn ¢ KucaopodoM obpasyer
HE OKCHJ, & TepoOKCHI: L
D10 BemecTE0 — OEPOKCHI HATPHA — OGAIATEALHBIH
XxuMHEAT HA Gopry nogBoAnOol JOAKH HAH KOCMHTEeCROrG
wopaban, Taxk kax ofaagaer cnocolHOCTLIO pereHepupo-
BATH KECJOPOA HI YIEKHCI0r0 rasa:
2Na,0, + 200, = 2Na,C0y + 0,1,
Oreng waTpHa Momer OuTL NOAYYeH UPH NpORaTHBa-

HUW NepoOHCHIA HATPHA ¢ HATDIHeM:
+1 =1 1] i -8
Na,O, + 2Na = 2Na,0.

BaaumMoaecTEHE MOTAJIIOR ¢ BOXOH

Mpyu ofRYAKX YCAOBHAK SHEPIAYHO BIAHMOZERCTEYIOT
¢ Boaoll menouHLe B MEnouAoseMeLHEE METAMLALL, TR
arom ofpasyiorcs ENYL W BOJOPOA (B HOTHOM COOTBETCT
BHI C HASBAHWAMM DoATPYyIL ).

fés
_.I"'-'



CROpOCTE XuMHveckol peak-
OHH MET0YHLIX MeTAAN0R ¢ Bd-
A0H IABMCHT OT OPHPOTH MeTa-
aa {cs. puc. 104). Bageaso-
muitcs BOAOPOJ B peakuuM ©
JARTHEM MOMHO colpaTh, Ha-
KpniBaA MeTaLn npolupkoil, Ho
HH C HATPHEM, HH ¢ KAJHeM no-
Aobueil onwWT OPOAEAATL HEIbL-
G4, THH HAK BOOOPOI BhIIEAACTEH
O9EHL AKTHEHO B MOMET Saro-
persea. B arom choyuae moamo-
HEeH RApLEB # peBpoc menoan:

1] k1 1 i

2M + Eﬂiﬂ = 2MOH + HH * Pue. 118, Bmnsonedicreee
|2 ] KAALILE ¢ BOgoi

(M — meaxounoit meTann).

AHATOTHYHO MOMHO NOAYYNTH ¥ cobparTs BOAGPOA W B
PeAKINN KANLINA ¢ Bogod (pae. 118):

0 +1 3 ]
2Ca + 2H,0 = Ca(OH), + H,.
5 7

Baanmoaelicrene meraliios
C PACTROPAMMH KHCJIOT

Cnocofnocre Merannos ssaumoaeficTBOBATE © pACTEO-
PaMH KHCAOT M CASAVIONNE CBOHCTEA METANTOR BLITCKA-
0T A3 WX NOJ0KEHIA B ONEKTPOXAMHYECKOM PAXY HanpH-
FHEHHA

K. Ca, Ma, "'.E;.'_'. Al, Zn, Fe. Sn, Ph, I:H:!] Lia, Hg. Ag, A

Metannm paanMOAefCTEYIOT ¢ PACTHOPAME KHCIOT AP
colMOIeENH DI yenormi:

* METAAD JOJMEH HAXOAWTRCA B DALY HANDAEeENE 1e-
Bid BOJOPO LA,

* B PeayIhTATe PEHKITHH JOMHA 00PAS0BATRCA PACTHO-
PHMAR COh, TAK KAK B DPOTHRHOM CAYHAE OHA TOKPOET
METALL OCAAKOM H J0CTYO KHCAOTH K METALAY Opexpa:
THTCH;

= LA STHX peaKUHN e pOHOMEHAVETCA HCOOABIOBATH
IHeNOTHRE MeTLIAs | novesmy?);



Puc. 118 [Mpatop

Erpoamsiea, S e -
HE AN DOAYIeHEA Boao-

ponaa;

I — popoRHa;
2 — conAHAR KNCADTHE;

8 — rasoorRogman TEvlKa)
4 — aamum;

O = Uiy DHHKaL
i — peEi OO O

» no-ocobBoMY  BaaRMojeiicT-
BYIOT ¢ METALIAMH KOHIeHTRH-
pOBAMHAN CEPHAA EMCIOTA M
AMOTHAA KHCIOTA MO0 KoH-
LLE T P LR

Hanpumep, XOpomo SHAKO-
Man Basm peakous U Kapen-
AWITE, EOTOPYI MLl OIHCEBAEM
paRes:

1] 1 +3 Q
Zn + ZHC] = ZnCl, + Hy,
i

COARHAR XAopRg
EHCADTA 1IHHEA

Zn®+ 2H* =Zn*" + HY.

Jlas noayweHRA  BOJOPOLA
no aToil peaAKIHH PANHOHAIL-
HEE HCNOALIOBATE HE ANTAPAT
Knnna, a npufop Knpomenaa
(puc. 119).

AHANOrHYND TPOTEKAST peé-
AKIMA MeTANLNOB B ¢ OpraHNYe-
CHEMH EHCTOTAMM:

e 1§ il
2CH,CO0H + Zn —» (CH,C00),Zn + H,,

VILC YO HR
WHEIOTE

ALETAT
[ERLH TS

2CH,CO0H + Zn —+ 2CH,C00 + Zn®* + HY.

Heroropuie opragndeckie COBINHERHNA TPOARIAIOT 08
fhle KHCAOTHLE® CEBOMCTRA, & HOTOMY BIANMOAEHCTBYIOT ¢

MO HRIME MeTATTRMI.

AL

il i w1 i
EcﬂﬂsﬂH T+ ENB —# EG:HF.DHE + H:i
T |

BTRHEMLD

b

STHIAT
HATPRA

+1 &} +1 L1
2C,H,0H + 2Na —* 2C,H,ONa + H,.

ihennn

T2 |

dreHOEAT

BEA T R



BazanmogeicTEMe METAJIIOE
C PACTEOPaAMH COJEH

Meraanu ssanMogeficroy-
0T ¢ pAcTROpaM# coJdell opH
cofiTogeMnn PRI YOIORRIT:

* METAMN JOOIEEH  HAXO-
ARTHEA B DALY HAMPAREHAN
NEHee MEeTASTa, ODpAZVIOILEro
ODJk;

» B pRIVIALTATE pEAKITHEHN
JAO0VEHHA DOPAIOBATLOH [ACTHG-
pHMAH COSE, TAE HAK B Opo-
THHEHOM CIOVHAE OHA NOKPOeT
METANA OCAAKOM H J0CTYN
COTH K MeTAAAY TPeRPATHTCH;

= ANA STHX peakogRil  #He
PEEOMEMIVETCH HOOOLIOEATE
menoyHble mMeTARLTE | Rowe-

Mye).
Hanpumep:
i r2 +2 o Pue, 120. Baansoasficrnmne
Fe + CuS0, = FeS0, + Cu, M C PACTBOPOM HINTPATH
Fe" + Cu®* = Fe?* + Cy? cepefipa
(cw. puac. 98).

Ha pueynke 120 noxasana KPACHBAR DeAKINA JAMerie-
HIIA MEILI0 cepefipa B3 pACTROPA 8ro CoJH:

0 +1 -2 0
Cu + 2AgNO, = Cu(NO,), + 2Ag,
Cu" 4 2Ag* = Cu®* + 2Ag".

Meraanorepmus

Hexoropsie axTWBHRE METAANW — JWTHH, MarEWE,
Hankuull, aroMuanll — enocofEl BMTECHATH ApYTrHe Me-
THITEI M3 HX OKCHACR, M0 CBOMCTED MONOIRIVINT LTA T0-
AYWeHHA HEKOTOREX MEeTANAOHN, f TAKME ONH HaroTopme-
HAA TEPMHTHLX cxecedf. Tax, XpoM DONYHANOT € TOMOIIEID
AT RO FUFI O oM T3

ul + 1 5]
s



Koppoausa MeTaanos
H cnocodsl 3AMIHTHI OT Hee

« P BCT MENEI0s — THACHT pycOoKAH HAPOARAR Noro-
popra. PHaeaiis, KoTopad NOABIACTCA HA NOBEPAHOCTH
CTAABRHLIX M UYIVHHLIX B3Jennil, — 3T0 ApERil npUMep

HOPPO3INE.

I Koppoasseit (ot nar. corrodere — pnmmﬂ} HASSI-
r BAKNT CAMONPOMAROMALHOE PAIPYIIEHHE MeTALI0N
| H CILIABOE 00 BAMAHHEM OKPYAANIEN Cpeibl.

¥ noara B. Medwmepa ecth ogent ofpasible CTPOMHN:

Koppoasus — pelisRan Kpsica,
TprisiT MeTAATNTECKI ToM,

Exceroano na-aa KOPposHl paZpyinaeTed oKoa0 YeTBep-
TH BeEro npouspetéuuoro B Mupe meneaa. OauaKo e TogIb
KO DOTEDA METAJLIOR, HO W NOPYa H3roTOBICHHME H3 HEX
Hagenui ofXomUTeA OWeHB AOPOrO. SATPATE Ha PEMOHT
HAN HA 3aMeHY JeTanedl cyios, asroMolniaed, anuapaTyphl
AXMMHMECKHX DPOHABOICTE, TPROOPOE 1 KOMMYHHKALWH B0
MHOMO PAS OPeBLINAKT CTORMOCTE METANIA, H3 ROTOPOIG
OHN HArOTOBRIEH L.

Koppoins BbSMBAET CEPhE3HEIE JHONOTHIBCKHE Do~
CAeLCTRAA. ¥ TeURa Fasa, HepTe o APYTHX OOACHEIX XM
YECKMX NPOAYKTOR H3 PAspyMIeHHLIX Kopposwed TpybGo-
HPORGIOE TPHBOART K S4rpaIHeHH0 OKPYRanmel cpejisl,
YTO OTPREATENLHD BAMSST HA IMOPOBLE W MHAHL J0AEH.
MoraTHE, MOYeEMY HA JAUIATY METALI0BE B CILIABOB OT KOp-
poany TpaTaT SoNRIITHE CPeaCTRA.

Koppoani METaNI0R W CNAABOE (MX OKHCAEBHWE) BRIk~
BAIOT TAKHE KOMIOHERTR OKpPY:aoed cpejakl, Kag BOjA,
KEHCAOPON, OKCHAR YrIepols ® Cephl, COASpIRAINIHECH B
BOAYXE, BOJAHLIE PACTRODLL CONEH (MOPCKAR BOAA, FPYHTO-
BEIE BOJIEL). DM HOMIOHEHTH HEMOCPEACTBOHHG OKMCILART
METAMI — OPOHCXOAHT XUMUSECKER KOPPOIUA.

Yame Beero KOppoant noaneprawTed HaIeTnd 0 dmele-
aa . Ocoberno cHALNO RODPOANPYET METALT BO BIAMHOM BO3-
AVEe WK B Boge. YIPOIMERRD 3TOT NTPOUECe BRPAXKAIT ¢ no-
MOLIEI0 CASIYIONIETD YPaBHEHNA XHMIAc RO pearn:

AFe + 30, + 6H,0 = 4Fe(OH),.



XUMHYeCKH YHCTOS JREeNes0 TOYTH He KOppOgHpyer.
BuecTe ¢ TEM TEXHHYSCKOE HETE30, KOTOPOS CONRPHKNAT DPA3-
AHYERE IPEMECH, HANDPHMED B 4 ¥TYHAX ¥ CTAIAX, PHAaBeeT,
TOK KaK OgHoH 1 TPHYHE BOSHAKHOBEHHE KOPPO3NE HENA-
ETCH HATHHE TPHMeceil B METANLIE, eN0 HeOTHODOIHOCT .

XMMHUECKYI CYUIHOCTE KOPPOZHORHOTO MPONecca fas
HTONO CAVHAA NOKANEM HA caegyoues npumepe. Ecan xna
PASAMYHLX METATIA, HAXOZAMIMXCH B KOHTAKTE MENULY
coboll, OUYCTATE B BOARK PACTROP AEKTPOMHTA (B PEATR-
HEIX YCAORHAX 3T0, HANPHMER, PYVHTOBRRE BOMK, CHOMIeH-
CHMPOBAHHAR BIATA HI ATsoctepst), To MeTarad Gogee akx-
THBHLIH, PACTOIOMEHHBA B ACKTPOXMMMMECKOM DRIV
HANpAReHni aesee, GyieT paspylnaThes, OpejoxpaRAs
TEM CAMbLIM MEHO? AKTHEHLA MeTann oT Koppoan. Hanps-
MEep, UPH KOHTAKTE MEJE0 ¢ Mebio B BOJQHOI cpege mene-
d0, Kak Gonee axrusrni merann, Oyger nocTenesHo pace
TEOPATLCA, NEPEXOId B BOAY B BRAe WoWon megesa, [Tpa
ATOM JEKTPOHL, BRCEODOAHMBIIMECH HI ATOMOR HOEACIA,
nepefiayT K Mean B Ha e NOBeDAHOCTH COETHHATCA ¢ HOHA-
MH BOLOPOLL, BRMASIHBIINMHCSH HI KOMHOOHEHTOR BOJXHOH
Cpegkl (HADpUMep, cepHOMR WAN APYTIHX KHCAOT, BAM, O4e-
BHAHD, HABECTHO TAKOE BRPAMEHHES, KAK «KHCIOTHLIE
ACHANr). DTOT SAEKMPOXUMUNECKED NPORECe MOMHO
OPeACTARHTEL TAK:

Fe® — 26 — Fe** (na menese),
2H* + 2¢ —» HY (ma meau),
Fe' + 2H* = Fe'* + HY (s nornom auge).

JHCnepHMERT N0 BINAHHI YCA0ERA oRpyRanmeil cpe-
ALl HA KOPPO3HI0 METALION NpejcTARIeH Ha pucynre 121,

| 4
C_lﬂ:ul Banwcmerft -,
DALY E
= P RETUTE A i -~ Rlpnean se
MACIL ruaagH
Maeao e, Y ;

thmmrmui ‘Hun--qmn Jmeruasaposinnnn
KO KASTHELILT ARCT A0 R R EL OO

(DU Bidayan) BN
Pme, 121, Kopposnn #eness B pAIAWSHIY YETORNAX




MNna Gopebn ¢ koppoaneli HCNOARIYIOT MHOPO CHOCODOR.
Hazonés HeRoTOPBIE B3 HITX.

1. Hanecehue 3aiumHiniy Aoxpuimull Ha DoBepRHOCTh
NpeAoXpalAEMOre 0T Kopposny metasia. JLaa sToro uacTo
HCMOTBIVHT MACTAHLE KECKH, SMa, JaKH. STH HEMO-
TAATHYBCKHE TOKPLITIHA QeIIERLIE, 10 ol RMHO HEAOATOBEY-
arie. Paa B aBA rojs, & HHOTAA B same ux rpedyercs obHoa-
aare. Tak, HanpuMep, kpacat Ddeneny bamnno B [lapige.

SAMAIASM LI OT HEoppoddl METATY] MOHEHD DOHPLTL
CACEM IPpYTOre MeTHRLIa 30/0TA, cepelpa, XposMa, HHReNE,
ONOBA, UHHES B Ap. OANy HI cCAMBIX CTAPHIX cnocoloB —
OTO AFMEHLE, HIH HOKDLITHE
HENCAHOTD JTHCTA CloeM 00-
pa. TAKOE HeJe30 HAILIBAKT
fiedol wecmbu,

2. Henoab3anaahue Hepwa
SELUY cRaael, conepHa-
MHAX cCHenHalsiee J0DABKH.
Hanpuamep, «Hepmavefixas,
Ha KoTopoil HaroTaBlHMBAMT
CcTOA0ELIE HpAbOpE, Ccogep-
waT no 12% xpoda n go 10%
auKensn. B cocraB JErENX
I-IE-|J-:|-|-|'_.L1_:|-,|I'_']-::|'|]I]-{!I{ COAABGE BRXO-
AT AMKOMAHAN HAM THTAH.
Mamaranx K, A. Parapuny
[exyanorop [l. Borgapenko,
apxurexTopkl H. bemomonab-
crnit, P, Famescrnii, 1980)
olIHIOBAH NARCTHHKAME 143
THTAHOBOIG cILIABA (pae: 122).
Ha ero raaakofl GaecTAmed
OOBEPEHOCTH HET HE OJHOTO
MATHE ITEA PHABYNHL.,

3. Beenepne @ pabosyio
epaay, e HAXOAATCR MeTAn:
JTHNecKHe JIFTANH, BENECTH,
EOTODLIE B APCHATHR W COTHH
paid YMEHBLIAKT ArpPecCHus-
HOCTR Cpedkl, TAKWE BEIECT-

Puc. 122. MlamaTans

10, A. Taraprny naroTomnieH
Wi TRt OT S ILARRS. W0 Bl HASKIBAKOT UKWl mopas
MOABEPIAKIEroCH KOPPOMIL  KOPPOLL.

s
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Hurafuropsl KOpposne BEOAAT B 3AMEHYTHE CHCTEME
OXJMEMICHNA, B HedTenPOAYHTE U JAHKE RIPMCKHBAKNT B
FASOMPOBOAL! ANA CHUIHEHNA HOppoann Tpy0 nanytpr. Maa
OpPEIOTEPAIEHNA KOPPOInR Mededa B cepuofl Kncrore ®
HEH Ho0ABNAKDT B KAYECTBE HErHGHTODA ASOTHYIO KHCIOTY.

4. Cosdanue xoumaxma ¢ OO0 QKMUSKAM MEman-
Aom — npomexmopos. HanpaMep, A48 3anuTh CTATHHBIX
HOPOYCOB MOPCKHX cYA0R ofM4uno Henoasayr nuak. [la
il Ha OVIOE MeTANLIWWMeCKYI) KOHCTpyrumw (rpyhy, JIDIT
i T. 1,) COEQHMANT ¢ ANCTOM HOH KycKoM Gonee aK THRHOTO
meranaa. C aroil #e Heabo K AETANAM KOHCTPYKILHN MOc-
TOB NPHRAPHBAIOT KYCEN IIHHKA,

1. Xumumeckne coofcTna MeTANTOR: BAaMMoaeicToRE
€ HEMETAIJIAMH, BOJONH, DACTEOPAMNE KRCAOT B coxei,
MeTaanorepmun. 2, Roppoaun meranaos, 3. Xumuue-
CEAA M ANETPOXEMEYCKAH Koppoaun. 4, Cnocofn 2a-
NIHTRL OT K0P,

L 'ii"l-ll“"l‘"l‘.‘.-'Plillililililll-lll.-’r'[‘|t|

. 1. Kaxusan ocobe HuocTaMn CTPOSHER OTTHSMOTCR: &) ATOME:
) kpueranme moranros? Kok wx crpoesne onpegesser cnoil-
CTEA ITOrG Kancch seinectTe? KAanuM oammm cSoB0M MoRomo
GRKAPBKTERHIGEATL XiiMuEtecHne caoliores meraanon?

. 2. Hro Takoe saekTpoxuMmdeckmlt pay aanpamsenndl meran-
Aon? Karmau JnyMs npasninss paas sarprsesnd xapas-
TepHAYIOTEA cROMoT N MeTaaToR?

3 Kaxue yeoosms weofxognyMel AT BRaMMORefeTERS MeTAT-
JORE PaCTROpMIT KT ior ]

4. Kaxue yenonna seofixoanMs 11A ssansogeftorsng Meras-
AOE € pACTRORAMA conel T

0. Banmmure YPABHEHER PEAKIIN, © DOMOIELIG KOTOpEX
MOMRHD 00 IECTRITE CARTVIONINES 0DeRpAITS A

i) HaTpul —F nepoKci BATPRA —* GKeMA HATHHA —F Fi-
PORCILT NATPHA —F oy akaT BaTDIA;

) semean —» xnopign seneas (11) —» waopuy meneaa (111} —-
—* ruaporcuy seress (1) — oxeng sxegean (111 —» siee-
SRR S

B} RAALOME — 0RO KATLITHA — FHAPORCH] KA —F
—* HAPOOHAT KAALINA —* IEAPOKAPGOHAT HAILIAN —-
—* RAPOORAT KANLLIN = XAGPIL RANLTHA —F Karnni.

200



6. Yro Taxoe Hoppodda seTaascn? KakHe EATRE ROppoann
paasasanTy

7. BEOHIIETe VODHEKEA BOEX BIMOMCHELE [HAuEDmi, n pe-
AVALTATE KOTOPLIY ANTHA ROPROAWDYET HA BOIAYXEe,

B, Yro raxoe raasaamocTerinT ik ef BenonssyioT 105 oamnm-
ThI METAILIGE OF KOppoany ?

8, NogroTossTe, Monoisays BoamesEocT Herepuera, cool-
LS WS- TTeISHTAI0 O CHoeolay SAMPTE MOTAAAON OT KOp-
POIHE.

§ 21 HemeTannbl

OcofeHBEOCTH CTPOSANSA ATOMOR HEMETAILIOR B HX KpHC-
TANTHYECKOT0 CTROSHHA MLl Y3Ke paccMATpHBAAR. Takwe
BAM XOPOIIO JHAKOMO ¥ ABIEHHE ANA0TPONHH, KOTODOS
AAA saeMeHTOR-HeMmeTasnos Holes XapaxkTepAEO, Wen 4AH
ANEMEHTOR-METANITOR.

Cpean uanyecKHX CBOMCTE OTMETAM THITL TO, 4T0, X0
TH N0 CPARHEHMN ¢ MOTATAEMN HEMETAIIOE MOPAZI0 MEHE"
me, AAA HUX TPYIHO BRASIATE o0mpe (HIAYECKHE
epofiersa. Cyawre camu (pnc. 123): BOROPOR. KMCAODON,
oa0H, (TOp, XA0p, A30T — 3TO Fa3kl OPpH 0DBMHELIX YCAOER-
fix, GpoM — mEAKOCTL, & Gop, yraepol (Bee annoTpPONHLE

Pue. 123. lpocTiae semecTaa — HEMETRATM

-
L
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wdisedonmay, wdfswdammsay, e ANMIELO0
s saday
Cohmwgo[ HOHEIOLEVI VRLIHOAD SHNOE h e

16



MOHPH NI ), I-L|]-EH:EIJ{H: cepa, ochop, cenex, TeLIyp,
HOJ, ACTAT — TREpARE BemecTes. OxpaACKA HEMETANIOR —
OPOCTRIX BOIIECTE OXBATLIBAST DO [IRETA CIEKTPA: KPacHLIR
(kpacunit dochop, kpacno-Gyvpeli Gpom), wmerTmi (cepal,
aenduLil (3énro-aenéuslil xnop), huonrerosst (Mog) BT, 1.

TeMuspaTypul MAARTCHHA HEMeTATIOR TAKNE JeHaT
B OWEHL ITUPOKOM MuTepsane — ot 3800 °C y rpadura
Ao —210 °C v a30Ta, YT0, KAK BEl 3HAESTE, HRAIACTCA CAGNCT-
pHeM oOpAIORANMA HMH ABVX THNOB KPHOTANIHYSCKHX e~
METOK: MOTERYIAPHOA # atomuoll (acnomuume ocolden:
HOCMU Jmux munoa pewémox u ceolicmeaa, onpedeane
MBLE AL, RpLEetu me npuMeps ).

s raforenol MOKHO TPOCAeANTs Hamenenne guanye-
CEHY CROACTRE HeMETANNOR B AAREHCHMOCTE OT HE DONOHEe-
nndA p [Teprognieckoil cnerene (Taba. 5).

Ecan xAMAYecKHe CROMCTER METAZLION XAPDAKTEPHIYHIT-
eA KOE BOCCTANOBHTENLHEE, TO 106 HEMETAILIOD XAPaAKTER-
HEl ¥ BOCCTAHOBHTEILHEIES, W OKHOINTETRHRE CBORCTBA,
CnocoffoeTs HOMOTANION NPOARIATE TE MWK IPYrHe choil-
CTHA ONpeIRIASTCA HE NOA0HEEHOM B DAAY AASKTROOTRI-
LATETEHOCTH:

F o3} — N —3 ]| — Br — &5 =% C — H,

i
L

DK TPOOTPRIETEALEDC T Y MEmLIAETen

OrucaAnTeNbALIE CBOHCTEA
HeMeTAJdIOR

HanGoses APKO OKHCAHTEALHB® CBOHCTRA HEMETAJLIOR
NPOARANIOTCA B PRAKOHAX ¢ METALAAME, 0 Yy nogpobno
roOROPRACCE B Opeasiyvines naparpade. Hanpamep, aame
MANOAKTHEHAA PTYTh NpH O0LIMHLIX YOOOBRAX QOCAHHAST-
Ofl © Cepoil:

0 +2 -3
S + Hg = Hgs.

ITY pEARIHE HCOOARIVIOT AAA chopa opoanToll pTYTH,
ROTOpAA dpeaskitaiino sgosnTa. JToT npousee HATLIBROT
demeprypusayuels (n Cpegane sexa KANILIT MeTAIT CcUH-
TAJACH DPEACTARNTENEM TONO HAN HHOTO HeDecHOr'o TEIA HA
Bemae; pryTs caasusann ¢ Mepiypaes),

OxneinrelbiLe cooficTRA HEMETANNL NPOABRINIOT I I
OTHOIMeHMIO K Bogopony (novesny?). Muorme DEAKITHA CHE-
TEIA BOJOPOIHKYE COBINHEHNE HeMeTANTOR MMenT Gok-

8l



moe TPpaKTHYecKos anadenne, TAK, HANPHMED, TOJYHART
R Ilwmm-ﬂ'ﬂ"ﬂ'ﬂ'ﬂﬂ'rl AMMHAAE M XJTOPOROOPROL
i PR 22

Ha npaMepe BIaHMOogefcTiud FAAOTeHOR ¢ BOZODOAOM
PACCMOTPHMM JARHCHMOCTE CKOPOCTH XHMBYCCKOH peaciinm
OT MPAPpOIE ranorerna. Dboamsvyms ragoren cuMaomom I,
ypagHeHe 3ToN PpeEaKIHNHE un.um-u OANMCEATE TRK:

K] +1-1
H, + I' = 2HTI",

Tak, ecan prop paan un,a,eﬁ:mer ¢ BOACPOIOM G0 BIpk-
BOM TOVTH NPH A00LIX yeroBRMAX, TO XNOP BIPLIBASTCA
TOALKO HA CBETY, GpoM B3aauMoaiticTEyeT ¢ ROGOPOgoM Ges
BAPRIBA, A TREPAKHA WOJ BCTYHAST He ¥ SRIOTEPMITECHOD,
KAK NePBRIe TPH TAJOTEHA, A B SHA0TERMITYEcKos BIARMO-
nefeTBHe,

Ha npusepe Ropopoga Bk cMoras vieanTees, 9T HeMe-
TANW (BRAk BOJOPOJ TOME HEMETALA) cnocobHb OposR-
JATE H BOCCTAHOBUTEARRALKE CROHCTRA. Bed annscir oT no-
JHEHHA HEMETASAA B pHEIAY S0eRTPOOTDHIATENLHOCTI.
Hanpumep, dochop, Mesee sIeRTPOOTPHOATE LML Sae-
MeHT, DyaeT NPOARIATL BOCCTAROBHTEILHEE choficTaa mo
OTHOMIEHHID K Godee 1o K TROOTPRILATENLROMY XAOpY:

] ] +3-1
2P+ 8Cl, = 2PCl,
H Ianeas
8- i $8-1
PEJL + Cl, = PCIL,
BoceranopureabHBIE CBOMCTBA
HeMEeTAaJAI0n

Hexopa ua apavenuil anerTpooTPHEATONLHOCTH, MONXHO
NPeinonoHHTE, YT0 00 OTHOLIeH K (pTopy B KACHOpO-
AY GCTANLHLI® HEMETANNW DCergn GVAYT OpOABRTATE ROC-
CTAHOBATEIbNLIE caoiicTaa. Hanbonee mapecTHkl # aHATR-
MBIl DEAKILHN MODeHN HEMETANIOR C VUACTHOM KHCTOPOLA
(puo. 124, a), nanpumep:

8.8, - o}

O e
e i ||
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Pue. 124, Topesie B KECIOPOAE: @ cephl; @ — ipocdhopa i

Kak Bl aHAeTe, DTA PEAKILHA ERAHCTCH Nepholl cTaaned
IpoHeces NOAVHeHNA CepHOl HMenoThl Wa Cepll (Januu
mME GRaaHeHER PraRERE s dayx 00 BHBLY ).

Ananortuuo, ropese ochopa B KRCIOPOTE:

i 0 o
4P + 50, = 210,

(pac. 124, &) FTO NEpBEAA
CTRANA NOAVMeHNA ooiop
ol KHCAOTEL,

BocoTaHOBHTENLHEIE CROH
OTHEN HEMETAIIR [TpOA BT
TAKMEE H B PEAKITHREX &0 CA0skK-
HLIMI BRIeCTREAMH — CHAL
HEMT ornrcaatenammn. Hamp-
MEp, PEAKILEE CcEphl U doo-
dopa ¢ DEPTONSTOROE COMLKD
MEdHT B OCHOBE JASEHTAHNA
OO RTK HOBERHOH CTIsasEn:

i ] 1 i
38 + ZKCI0, = 2KCI + 380,.

Ol M T e T BE O BOCTTa (R -
TEARHEE CBONCTEL IATOreHOB
XApAKTEpHIVIOTCH cRoeobpag-

Pae. 125, Burrocnmmne HEIM PAS0M ARTHRHOOTH
GpoMa 13 PTG COAM :

fiouTes AETIRNM Fa0REHDM F: s I-_-\- d H]'_: z [!.
rr
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Hanpssep:
i 1 1 i
Cly + 2KBr = ZKCI + Br, (puc. 125),
0 -1 -1 0
Br, + 2K1 = 2KBr + 1,.
Drop, KAK 0 MEeI0UALIe MeTALIAL, oA peakindl ¢ pac-

TBOPAMH COXel HenpHUIroge, TAK KaK PEATHPYET ¢ BOAOR —
BOAA FOPHT BO prope (3a0HMATE VPABRHEHHE PEAKITIH ),

1. PuzAvecKRe CROWCTRA HemeTandor. 2, Owuanve-
CHHE® CROMCTEA ragoreans., 3, DEHcIHTeAREME CRORTT-
BA HEMETAIAI0E. 4. BorcTaHOBNTENRHES CRORCTER HE-

METALI0E. 3. XAapak CTHEA XHMHY9ECKNX CBONCTE
raaorenos. BEIANMOIENCTEHE ¢ METAJAIAMM, BOJOROD-
A0M, FAAOCEHITAMN,

? LA RS R R R RN RN R ERERERNRERERRNREREREREREERDE Y]
1. Kagkumi  ocoleNHOCTAMBE CTPOPFRRA OTANNAKITCA ATOME
W KPUCTALAW Bemeraiaos? Kaxk Wx oTpoesme onpegeimer
caoiioTan aToro Knacea peimectn Kakwe caoficTes — olmemn-
TEAbHBIS HAN BOOCTAHORNTAALNWE — NKARRKETERN L 00 ne e
Taagont
2. Yro Tanon oK TPoOT PN IATEILNGCTET CpasMnTe Pl amek-
TPOOTRHUATEARHOC TH IIEMETRAI00 C PR TROXEMEYMPCK M 18-
Ao HATREASHHI METE L0,
& DxaparTepRoyiiTe oRACIRTEILAKE CRONCTRED REMETALTON,
MONMATE COOTESTCTHYININE YPaREennn peaskoit, Kaxamna
KPHCTAATIECKNEM OTpoeEweM o ceofioreamn ofnaaawT opo-
AYVETH peakuufl sMeranson ¢ weserattamu? TTpasegre opn-
WU [F
4. OxapnsrepiayiTe BPOCCTARDRHTEALHEIS CBOHCTIE HeMETAR-
JIOH, SANWAITHTE COOTHRTOTRYRIINE VIMREEs poariimt.
5. Kaxum HPHCTALT SRS OT TSNS I R se cnofioTnn-
M BYIVT GRIAATE JOTYIRE BOAOPUTHLIE COSIIMEENRR Hose-
TEAAET
8. Bopumogeferene gpacnoro  Qoopops o Geprosetoscit
QO LI DI HCHBASTEH cAsTynned cxemoll;
P + KCIO, —+ PO, + K.

CorThnkTe YPAEHenHe sToll peaxanm, pacoranms Kosduhnis-
SUTH B HEM METOAOM NeRTpoRICrD Baaaacs, M HRABHTES GEHE
ARTENL I BOCCTANONHTELE,
7. BaanmogeiieTene (oedops ¢ a30THN KICTOTOR o si:
BTEH COEA YTl ¢ xenmoi:

P+ HNO, + HyO — H PO, + NO.



CocTapere ypannsitime srofl pearignm, paccTasns rospdimm-
PiiThi I HEM METOAGHM MIEKTRONNGRD DASAHCAE. YHRAMNTS OKHC-
ANTATE W MO TRH R T .

' B. MNoaroroseTe mpeaeaTrnn (oo maGopy ) of ofascTax mp-
MEHeHHA cephl, foohopa, Kmopa, VEaeEpoigs, Sara,

w Kucnors:

FTOT Kagce coenmHerni (dalime e20 onpede e © Ios-
KU JpeNUd cocmasa i npodykmos FuoCoyUayLE) MHpoKo
pacnpoeTpaniy B npupoge. B enyake GenoBers cogepEmT
CH CcHAOLHAA BECKUCTOPOIHAA OJRODCHOBHAR EHCIOTA — CO-
AHHEAN, ITO CROSOIPAIHLIT CAHNTAPHLIL KOPIOH LJIR MHKDO-
G0k, KOTOPEIE MOMAMAKT B eIV A0K BMECTE © ITHITEN.

Coasnas KHCAOTA MENVIKA 0O03XABT OGRArONPHATHYIO
cpeay AaA paborTs GepMONTA MEAYIOYHOID COKA NEnciHHA,
KOTOPRIN paciienasneT caodnte Geaxn o bogee IPOCTLIX.
ChnegoBaTenbHo, CONAHAR KHchora — HeolxogmmMmoes ans
MNUIeBapenHa BelnecTro. [TpH BEIOCTATOMHOR KHCIOTHOC-
TH MEAVI0UHOrD coRA DONBAEIM NpeIliHchiBAKT IMPARR-
MATE AIPTEYHLIE TPEIADATE, COTEPHAIITNE COTAHVIO KRCI0-
ry. Oapaxo n HabTOR cONANON KNCTOTH B MeTyIKe rpo-
ouT ANCKOMGMOPTOM, KOTOpPLIA HIBRCTEH MO HAZEAHHEM
uadkora. B sToM cayuae Repegro HabLIToR KHCIOTH FACHT-
¢f € MOMONILI0 MAHEPATLHEKN HAploOHATHLIX W FHApORAP-
DOHATHEIX BOMA.

B npupoae sabnmgaercs MHOrOOOpaIRe OPraHdgec iy
gncaoT (pue. 126); aumoEHAN KHCAOTA CONEPHNTCH B JTH-
MOHAX, AOAoTRAR — B AONORAX, IMABCTEBAR — B AHWCThHAX
anenda. Mypapbhi SAIHINa0NTCH 0T Bparos, pasdprarnean
HHAKOCTS, COASPKALTYI0 MYPDABBAHYI0 EHCIOTY. OTa KHC-
JOTA COABPHNTEA B HUOAMNOM AJe B B HIVEIHX BOJMOCKAX
gpannes. IoMoraeT cOXpaHATL CHEMAMA IOk KOOKBL
wean GpyCHHEN B TENEHRE MHOTHX MecAlens COMeDRaATIIARCH
# HiK GeHIONHAA KHCIOTE,

Mpu cxncannid BIHOPPAANONG CORA NONYHASRTCH YHCVE:
HiH KHCAOTE, i IPH CRECAHRH Monoma, OPH EBAMERNNE Ka-
TWYETh ¥ EPH CHICCOBAHHE KOPMOR IAA CKOTH — MOAOMHAR
wncaoTa (pue, 127).

Kncnors mMoA0 KAaceupMuBpoBaTh 00 PAsamaHbIM
npuagaxam (tada. G).

Fo
=



Kucnwit axyc, aefictene na HEHAHEATOPR, JcHTRHYE
CHAA NPOBOAHMOCTL PACTEOPOR, BIANMOACRCTERES ¢ METAI-
JAAMI, OCHOBHBIMH M AM(OTEPHLIMH OKCHAAME, OCHOBA-
HHAME B conaME, 00paaoBARNE CAMKHKX HpHpos co cnnp-
TAMN — BOE ITH CBOHCTBA ABAAWTCA ODIINMH KAK An8
HEOPTANHYeCKHX, TAK I 418 OPrasiqyecknx KHenoT,

aj )

Pue. 127, Monoasas gaeaorn coaepeiTes i KRCIoM0 0 HEY [
ayvETAE (@), chpagyerca N KRaTHeEREE wamyers (5)

#F/
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KITACCH®PHEALTHA EHENOT

Taefruga &

TMpnagaxn
Ppymm
ERacTnfines- Hpusep
A EmcaaT
H S0, HNO,, kaphano-
Kucaopoacogep- REIE KRCTOTH,
Haasrne HLAIIIE HAGPHMED TPeIelLHE e
KMEAOpOLN C H,,.,CO0H
Beoxucnopoanse | HS, HCl, HBr
ﬁ'_luu.“m nﬂ-"m"n“ H:i' Hcll H Hﬂ", EH.ﬂuﬂH
(mneao ATosMon H.5.H,80
I; B m“f““‘! ¥ ar m
CROCOBHLIX s s kneaora HOOC—COOH
EAMEIIATREA
mRMerARD) TpéExocaoBHLID H,PO,
H « HNO,, HCODOH,
Pacraopisge m’:[.;g“unﬁ O
CTBOPIM H,8i0,, mapEke Kneao-
" s ThI, HATPHME] HATLMIN
HepacTeopuMie raogan Gy Hy, COOH
I CTERPIEHODLT
Cy7Hy,CO0H
JleTyuane HCI, H 8, CHyCO0H
JleryuecTn
i H,80,, H,Si0,, suc-
Ha ey I Pl AT TR
Crenens H.S0,, HC1, HNO,,
" Cuasane (o —*1) H'.'..'lﬂ.
cwod
AMCCOUMMGEAN | Cpafue(a—0) | HgS, HyCOy, CHCOOH
CrafmasHne H,50,, H,PO,, HCI
Crabuaunoers :
Hecranannwe H,CO,, H 80, H.8i0,
l"ll.'_



BazaumMoaeHcTEHE KHCAOT
¢ METAMLIAMM

Pro caoiieTeo yae Gmao noapofuo pacesmorpedo s § 20
{om. c. 167—168).

PaceMorpus ocoleHROCTH BIARMOIERCTEHA ¢ METAIAMMN
AOTHON KRCAOTR ¥ KOHLSHTPHPOBAHHOR Ceploil KHCIOTLL.
TN KEHCAOTHE BEIANMOISHCTEVIOT ¢ MOTATTAME, CTOMITHME
B QAEKTPOXMMHYECKOM DAY MANDSOHeHHA KaK 10, TAK N
nocae BogopoLa, ie ofpasya opn aToM eogopon. B peaynwTa-
Te PeAKINA ITHX KHCIOT ¢ METALIAMH oDpasyviorcs codb,
ROJLA W NPOAVET BOCCTARORITEHMA
eyvapbaT- HAN HUTPaTARBOHOR.

Tax, npu BIARMOISRCTIHHR
KONIEnTpRpoOBARNON coeproil K-
CAOTE C MeEIhRHI uﬁpa:a}re'mﬂ -
cua cepsl (IV):

B

0
Cu + 2ZH,50,, oy =
+2 4
= CuS0, + 80, + 2H,D.
Mprn poapsogeficTeEl  KoH-
HENTPHPOBAHEOR A30THOR Kneno-

THI © ML CODAIVeTCH DVDRIN Olk-
emn asora (IV) (puc. 128):

L) 0
Cu + 4HNOg, ..\ =

Pue. 128, Bannmoaefcrnme
KOHIEHTPRPORAMION aa0T-

] 4 MO KHCAOTL © MEegLE S0
= Cu(NOy), + 2NOyt + 2H,0.  nposonganercn  opannsa:

E F’EEH“E“ MegH © Fnﬁﬂﬂnﬂn- LLEEEEH ﬁ‘}‘l—'lﬂm FiEEn — ORCH=
Hoft asoTHOMR KHeAOTON B Kaueer- A8 soTa (TV)

BE NOPOAYKETA ROCCTAHORTEHWSA
HATpAT-HOHA obOphsyvercs Dec-
UBETHRIA oxcwn aaora (IT):

] 2]

=2 =2

= FCuNOy),; + INO + 4H,0. 25 r
KoHRnesTpHpoBaHHAA CEPHAR Ll‘

EHeAOTA oDYPAMBAST OpraHf-

gecKkHe BemecTea (puc.  129),

TAK KAK OMeHL THIPOCKONWYMA  pye 129, Ofyrammanme by-

(dcROMBUME RPAGUID PA30AE- smarm  KONIERTRIpPORAR-
AEHUR CEPROG KUCTOMBL). i cpand Ko

5
l'.-'-—



BaaumogeHcTEHE KHCIOT
¢ ORCHJIAMH MeTAJLIORB

C ocpomawmMir 1 asmdorep-
HEIMH ONCHAAMME BIANMOgOR-
CTRYIOT KAK Heoprandyqyecikne,
TAK M OPrAaMMYecKHe OKCMILL.

H,F-l:l_.; Hanpumep:
Cu0 Cu0+ H,80,=
= Cud0, + H,0 (pue. 130),
CuO + 2H* = Cu?* + H,0;
e 2CH,COOH + Zn0 —»
O CuBoy, —+ {CH,CO0)LZn + H,0,
Hx0
Puic. 130, Baansoaeiicrame 2CH,CO0H + Zn0 —
orcian mean (11 ¢ copuoi — 2CH,CO0 + Zn®" + H,0,
KuenoTod

BaapmoaeHcTEHEe KHCJOT
C THAPOKCHIAMEH MeTAJI0R

C ocHOBARMAMM (¢ MIEAOUAME H HEPACTROPHMEIMI B BO-
AE OCHOBAHWAMHE) B aMQOTepHHME MIIpoECHAIAME TAKNE
BIAMMOABRCTEYIOT KAK OPrasftbeckie, TAK ¥ Heoprasuge-
CEWE KHCIOOTH -

HNOy
= =
MalH, Nl Feg Okl Fiof '
munun.q:-ﬂ.uuu Hy0 ’ H?d
a) i}

Pue, 141, Baanmogefictore: g — coammofl KRcaots © FLIPORCRE0M
marpa; § — asornoil KpcAoT. © regpokeigost seaeaa (111)

g
=4




NaOH + HCIl = NaCl + H,0,
H* + OH™ = H,O (pue. 131, ak
Fe(OH), + SHNO, = Fe(NO,), + 3H,0 (puc. 131, 6),
Fe{OH), + 3H™ = Fe** 4+ 3H,0;
2CH,CO0H + Zn(0OH), — (CH,C00),Zn + 2H,0,
2CH,COOH + Zn(OH), —* 2CH,CO0" + Zn** + H,0.

BaanMoaeHcTBHE KHCAOT © COJTAMM

C comEMN KHOI0TH REaNMOIENCTAYIOT, 8CAH B pEaY.IhTa-
Te olpasyeTcH ocanoKr, raa wan bogee cnalas KHCIOTA.

Kavecrpenuofl peaxinmeii ma ranoredui-woHbl (KpoMe
F°) apaserca maaumogeiicrone ¢ gurpaTom cepedpa (Tou-
Hee, KATHOHOM cepebpa, Tak kaxk AgNO, = Ag® + NOg):

Ag* + I = Agl'd (pae. 132).

Kanecrsenaofl peakmaedl ma COPRAVIO KHCNOTY | o8 COON
ABRMASTCA PEAKIINA ¢ pacToopoM conu Gapsa (pue, 133, a),
HATPIME

H,80, + BaCl, = BaSO 4 + 2HCI,
Ba* + 803 = BaS0, 4,

Paic. 133 KaueeTneiiinie poamime i TRAsTe ] -AEInoHs Kaopm-
a0, OO s - ALOE, MOLEL - Ao




Pac. 133, Kavwecrpemnide peaimm: ¢ — fma ey ibiil-anuon; § — Ba
sta o nT-an o

Kayeerpepuoll peakipeil #a CcOoOR YrodbHOH KEHRCAOTE
(rapboraT- naw rAApoKapHORAT-HOHE) HEIAETCH WX BOA-
HMoneleThRe ¢ KEcHoTaMu (pre. 133, 6):

Na,C0, + ZHNO, = 2NaNO, + H,0 + C0,T,
2H" + CO¥ = H,0 + CO,T:
CaCO, + 2CH,CO0H — (CH,CO00),Ca + H,0 + CO,T,
CaCO, + 2CH,CO0H —* 2CH,CO0" + Ca*' + H,0+ C0,T.

BaanMOIeHCTEHE KHCAOT
€O COHPTAMM

Kag opraggdeckde, TAK M HEOPraEMueckKmneé KHCTOTLI
BAAMMOIORCTEVIOT CO CHUPTAME, oDDASYA CAOMHERe MpHpsl
(peakIHA ATEPHPHRATTHA).

Hanprumep, YECVCHAA KRCAOTA 00pasayer © OTHAOHHIM
CHUPTOM YECVCHO-DTHAOBLIA sdmp (pre. 134):

CH,COOH + C,H,0H +— CH,COOC,H, + H,0.
AzorTHaR WHCONOTA TAKMEe cnocofHa pPeardpoBATE £O

couprasu,. Bas sHakoMo ef B3auMOJeRCcCTERE ¢ FAHLEPH-
HoM, OpHBoIANIee ¥ OODAIOBAHMID TPHHHTPATA CANIESDHE-
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CyH0H,
| CH5COOH,

Puc. 134, Tlpufop aam oonygennn yEoycHo-oTraonor sduips

HE CHALHOIG BIPLHIB'IATOND BEILBCTHR, 4 THHKIRE as]:d:ea:-
THBHOM MEHAPCTREHHOIMND TPEITAATAL

tlzni— OH tlzﬂz—n—mng
tlzu—-:m + BHONO, — CH-—0—NO, + 8H,0.
CH,—OH CH,—0—NO,

1. Kncaora ® npupone. 2. XuMHueckEne CcRONCTER
Eucaor. 3. OcofenmocTi BIAMMOTERHCTRERS HORIIEET-
PRpOBAREON CepHON KHCADTH W ASOTHON KHCIOTH
awfioii koEnenTpannn ¢ merTanaamn. 4. Knacewmdmra-
mwun Kuenor. 5. KavecToeRnse PeAKIINN BA ARWORLE
C1-, I-, Br-, 80}, COY-.

LA R R R R R R R R N R N R N R R N N R R N N R ]

L. Dailite oopegesomme DOMATHE «KHCIOTR S, WCXOLA WE WX
COCTABA B C TOTKH SPEHBA Teo[il ATeKTpONNTHYECKOR -
COMMAIIHN,

.- 2. Ha wayne rpyns G T Eecoris?

J. Hexoas e pasanann s apnasason inaccndrmain oncaoT,
ANiTTe MOMHYE XAPARTEpRCTARY BaoTHol B yeeyenol pnegoT,

‘ 4. JanEmETe ypaRsennn peagiidl, © ooMoBibE KOTORLIX
MGIEHD OOV IEBCTRIITE SNV IIHS MPEnpaenn:

7 Fi

i



a) Cl,— HCl— Hl:::1 —PA|1FI.:
| 1

6) HCOOH — HOO —+ C,H OH — CH,CHO —+
—+ CH,CO0H — CH,CO0K.

5. B 200 sa wogur pacrsopwa 33,6 a Gposmonopopoga (s, v.).
CHpeaeanTe MACCOoBY D T GPOMOBOIOPOILL 1 [HCTI0 e,

. Ha noamyw nefirpuenuaacsi: 110 F pheraopa copioil Kaeao-
it porpeionaanes B0 ¢ T0% -ro paersopa FHIPGECHTA RETHIRA,
Paccawralime MaCOORYE SO KRCTOTEL B BCXOAHOM DACTIDE.

T Ha BO ¢ 80% -ro pacTeops Mypasssacl Kucaors o peobxo-

MMM KOS CT R METILIOBODO oNNgra roayanan 43,8 roay-

pREEHHO-METIUIOROrD pmpa. OupegeanTs MACCOBYHE 0T

BRIXOIA MPOIYETH,

G A, Moargrossre coofimerne-npeseRTannen (oo sebopy) of ob-
MHCTAX TPUMeHeHds copuodl, cotsmoil, asoTol, yieeyvenol

K0T, METoassys sosmoaciocri Hurepaera.

® 0

§ 23 OcHoBaHUA

Kaacenduxaninw ocHoraunit (Fafime onpedeacnue amo-
20 RORAMUR © MOYKU JPEHUR COCMAsa U npodyxmos
duecoyuanyin) MOXMHO NPOBECTIE M0 TeM 3Ke NPHIHAKAM,
HTO B KAaccnmKammng Kuenot (Tada. 7).

BopHke pacTROpR MEA0Meil, MELTHIE HA OIYIL, PATL
BAAKT HOMY, THAHLB, MIMEHEINT OKPACKY HHIHKATODOR.
HepacTRopHMble OCHORBAHWA 3THMH cBoficTeaMy He ofna-
HAHIT.

BaamMoaeHCTEHE ¢ KMCIOTAME

OfLEANHAST BOE FPYTINE OCHOBARWR ux ofimes caofieT-
BO — 970 d3auModelomaus ¢ KUcIamamy ¢ odpa sosaninem
coacil. ITY pEARIHI QAT KAK KHCAoPOANLIe OCHOBAHINA
(1 ménroan, # HePACTBEOPHMEIIS OCHOBANMA), TAK 0 beckac-
NOPOIHEE OCHOBAHS (AMMMAK, AMHILL).

Peakuno HeliTPATNSA N MBRAY B0 LD 1 KHCIOToH
Mbl VHE PACCMOTPERR B NpeaLiiyiies naparpad.e:

Ba(OH), + 2CH ,COOH — (CH,,CO0);Ba + 2H,0,
OH- + CH,;CO0H — CH,C00- + H 0.



M'HHLEMMH DCHOBAHHA Tafaruya 7
Mpwanax Fpy o
LA e A et i an i i Mpumep
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fﬂ’m'“;n_ Ra(OH), u TIOH
THuYECH Hepersopumus
ARCCOnNAnNN OCHORARIN, )
Canbue (i —* () NH.- qul
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Taxme » upegaaymes naparpahe M NO3HAKOMAIHCH
co B3anMofeficTENEM KHCOOT ¢ HEPECTROPUMBIMH OCHOBA-
HitAME M nuqiu'repﬁum:u THAPOKCHATAMMA:

Fe{OH), + 3HC] = FeCl; + 3H,0,
Fe(OH); + 3H* = Fe?** + 3H,0.
Becrncaopogisie OCHOBAHMA OPH  BIANMOJERCTBHH

¢ KEHCAOTAMH, B OTAHYHe OT KHCHOPOOHLIX, 00pasyor
TON KD COITH:

NH, + HCl = NH,CI,
CH,NH, + HCl — [CH,NH,]*Cl,

BaanwmoaeHcTeHe
€ KHCJIOTHEIMH OKCHIAMN

Oro ceoiicTeo xapakTepHo gan meacoueil. Hanpumep,
AAA oOHAPYMEHNS VIISKUCI0r0 FASA MCOOARIYIOT B POSIH
PEAKTHEA HIBECTKORYI0 BOAY, W, HAODOPOT, AAS PACIOIHA~
BAHHA PACTROPA THAPOKCHAA KANLIWA B POAM PEAKTHEA
BEICTYOAET YraeKucawii rad. B ofonx cayuasx npomcxo-
AHT I:I',El:ﬂﬂ HTA e KANeCTEBRHHASR PEE.F:II,H.‘I:

Ca?* + 20H + CO, = CaCO,+ + H,0.

BaaumoneHcTREHE ¢ COTAMM

ITH XEMHYECKEE PEAKIHN NTOAYHAANTCR obmesy npa-
BHAY YCAOBRNH NPOTEKAHEA PEAKITHI MERIY AAeKTPOINTA-
MH — AOJMER OOPAS0BATHCA DCAZOK, TAZ HAH MAIOANCCO-
DUHPYILEE BEIIECTRO,

IOna moaydYenna OCAAKA MOMKHO BOCOOThRIORATHCA O6-
MM cHecofioM NoOAYHSeHnA HEPACTROPHMEX FHAPOKCHA0E
METAAA0E — REARMOAeficTENEM UX coaed o mesoamu:

FeCl, + 3NaOH = Fe(OH), + 3NaCl,
Fed* + 30H - = Fe(OH), 4.
HEPH(:TB'JPHHHE FrHAPORCHARL, TOOYYeHHLIE DedKITHMN

ofiMeHA PACTBOPOR coNell ¢ MencuAME, NOKAGANL HA pPH-
cyvaxe 135,

|m|
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Pue. 135. HepacrnopiiMse rapoKcnins, OOIVHeHHELE PearEet
ofmMena: d — ruapokena Mean () 6 — rmapoxcen marawa; 8 —
rigporcin gureas (11 ¢ — rgpoxens mseaeaa (1) & — rgpo-
wona wodaasTa (1)

[IprMepoM PeAKILAN MERDY NIET0YED I COALID, HAVIIeT
¢ OOpASODANBEM FA3E, MOMET CIVIKHTL KAYECTROHHAR pe-
ARIINA Hi COAN AMMOHNS, T, €. Ha KAaTHOH BMMOHNH?

NH,Cl + KOH = KCl + NH,T + H,0,
HI-I: T ﬂH — NHET - HEEL
Brigengwmufics aMMuak ofHADYHHBAKT AW 10 3404~
XY, HIH N0 HOMEHOHMO BETA BAAMKHON JaxkMycopodt Gv-
MAMEN ¢ KPACHOTO HA CHHMIl, WIH 00 noABledHo Sesoro

ABIMEA TP NOIHECEHHH DAIOTHM, CMOYCHHON KOHUeHTDH-
poOBRAHHEGH comARO Kueaoroil.

Paanomenne nepacTBopuMbIx
OCHOBAHMM

[Ipn marpeBaRHEn Hepa-
CTROPRMLIE OCHOBAHMA W
AMPOTERHES  FUAPOKCETK

PAMIANAKITCH HA COOTRET- s 4
CTEYIINHA OKCHA MeTanTa CulOH)
u Boay (puc. 136): : "
Cu(OH), = 4
= Cu0 + H,0, Lt{.:ﬂ
ZAI(OH), = Pue. 138, Pasaoscenne Fiipox-
= Al,0, + 3H,0. crzn mazn (T1) mpe warpesauiy

rer
—



1. Kaacemipmeannn ocHosanwi. 2. Xamuveckne csoil-
CTBA OCHOBANNN: BIaNMogelicTaNe ¢ KNCAOTAMM, 1KHC-
AOTHRIMH ORECHIAME M CONAMN, PRIAONKENHE Wepac-

TEOPHMEIX OCHOBAHWIN TPH HATPeRA NN,

e o000 pum

e e @ 0

N3

1. .Ilﬁ.ﬂ"l"l:' ORI NE TOMATHER «OCHOBANNEs , HCNDAH Wl I
TN,

2, Nalire onpegencAne NOHETHRE «OCHOBAHHAS © TOHHE Jpe-
A TeORIN ANERTROANTHTecHoll Arec oI ma L.

3. Hi kagme rpynns Q80T ooHGBEHAE 10 WSy HEHHBIM SANE
OPHIBAKEN KABCCHPMKATLYN THY BeMecTR?

4. Hexoas @ mayueiikEs NPUIHAKOE KAgceREaIHE 00HD-
namnil, goiite DoANYE XAPAKTEPHOTINY CHIpoxcwas Gapas
Ba({OH), m apnanns C;H NH,.

3, danmuure ypasuenps peaguull, © DOMOUIEK KOTOPRX
MO 00 Y ITSET T L CARTV IS Do PRISHIE!

e 3
a) Li — Li,0—* LiOH — Li,C0, — COy;
| 4

8) CaCO, — Co0— CaC, — C,H, —* C,H, —=
—+C,H NO,—*C,H,NH, — CH,NH, - HCI.
8, B 200 san nogie pacrnopian 48 r rnaporcilla BATPRA, O~

Avpan e 5% npusscedl. Hafinsre maccouyn 1008 Wenoam
B TOTYIEHNGM RECTROpE,

T, Tpn ssansogelicromn 385 v 20% -ro pacTeopl KACPILIE n&s-
MOUHA ¢ HeoBNOIHMEM ROAMYECTEOM THAPOKCIIN KAdLIT
Onino noryweso 28,0 n pmwaars (2. v ). DEonsgo oto cocTin-
JAFRET NPOUAHTOE OT TeOETHUSCHE BOaMOmnorn T

H. Buneapme Maccy aHAAHER, EOTODPRA MOGERD OOI¥MHTR

preacseed Jommn wis B30 ke nurpoleasona, eCAN FRIXO0T RE-
e corrgpnaer 85% or reoperitecitn BooMoNtiioro.

8. Bonofall aosanmEefl 1 asromolraspol arreace obasrre s
MO CONSPeEHTOH OVasper HaN aMoyis ¢ HamATRPTEIM CIH-
Toum — 10T -M pReTRopoM aMMIAHA B Boge. CROILED MHILTH-
AUTPON raasoipasnors Asmsuars (8, ¥.) 1 TPaMMOn RO co-
AcpoRETen B OfnGl aMOyae, MACCE PAECTEORE BATNATRMPpHOTD
caEpTh B worapoll paans 2 7



§ 24 Coan

Ha meex HSOPriHNYSCKEHX COSIHHBEHNE COnN ARTAKTCR
HEHDONEE MHOTOUHCACHHEM KIACCOM BeIECTR. JT0 Thip-
ARIE BOIMECTRE HOHHONDG CTROEHAA, KOTOPLIE OTINMAKITER
APYT OT OPYTa 0o neety (pue. 137) B pacrnopuMocTi (oM.
Tabaumy |1-HET'HD|'IIIMCIETJ.I:I-.

B uauane XIX . mesegernit xumux 0. Bepuenuye npen-
A PACCMATPHEATE COJH KAK DPOAYETLL DEAKITNRE KHC-
A0T COCHORRHHAMM HAN K&K COSINHMHINA, MOV SeHHRIE 20
MEelleHHeM ATOMOE BOLOPOLA B KHCIOTE Ha MeTaad. [To sro-
MY NPRIHAKY PEIITHYAKNT CPEIHRRS, KHCTLIE W GCHOBNLIG
COLIL .

I_- -
Cpeanne coan — oro OpPoOyETR DOAHOIMD 3ana-
| Lf#iAn ATOMOE BOJOPOIA B HHCAOTE HA METALALA.

dro wanbonee NIBECTHAR W IHAMHAMAN FPYROa comed,
HaaoniémM AMITE HEKOTOPLX 08 npefgeTaRnTeEneql.,

Xaopud nampus NaCl. Muiepan, npeacraBnsuii
coDO XAODIA HATPIA, HAILDAGTCEH « KAMEHHAR COOLs MAN

) ) &)
Pue, 137, Conn mseior caspm PELTITTHENE (TR O MELH LI Y-
mopoe; § — JEXPOMAT KOAARA] 8 — MESTAN KPORANAH COIL

f — NEPMANTAHAT EANMN: O — XNGERAT AT # HETREAT HAKp-
aa (1T}

e
e



spanuTes. B F.lg..rry ATH COTE MI3HeCTHA 1040 MASEAHNEM « DOEA-
pernans. Bea atofl coan HEeBOAMOMKHA HIHE PACTEHNH,
MABOTHEIX W 1eJ0BeKa, TAK Kak oHa obDeclcYHBAET BAM-
Hefimue GHINOMOrHYMECKHE OTRODECCH B OPCAHNIMAX]
B KPORH YEJ0BEKA W SRABOTHRX COMbL COAAAST Heobxomm-
MEIE YCAODHA I8 CYIIECTBOBEHHA 3PHTROLNTOR, B HCENy -
ke ofpasyeT cOARHYI0 KNCAoTy. ea xotopoil Guiao G He-
BOEMOF HO TIEPE"HHF!.IR-H.H].IE i yC BOSMME ITHImM.

HeolxogiMoeTs COOR AJAR #HHIHA Yedobsexs Onna wa-
pecTHAa ¢ raydouaiiimed gpesrocTR. 3HAYEHHE COMH OTPa-
MEHO B MHOMOYHCIEAHKX MOCTORMIAY, DOronoprax, ofik-
gaAX. «X0ed gn colbs — BOT O0HG U3 HOMeIaHEH, KoTo:
PRIM pYECKRe JIOAM ¢ GABHNX nop o0MeHHBATHCE APYT
¢ APYroM BO BPEMA OpHEMa nmuimM, NoAYEDRHEAR PARHO-
peinoe ¢ xneboM arawerEne coan. Xned 1 colb CTAAN CHM-
BONOM MOCTEIDPHHMCTEA W PAAYIINSA DYCCROMN HAHM.

Coas ofipazyer wMommwe oTaosenns (pue.  138),
B Coas-Hieuxe, HAOpHMEp, TOTMMHA LIACTA COAN Mpe-
saiaer 1,5 ks, Coan, Raxogamedica » osepe Backyduak
# AcTpaxanckoil ofnacTm, XBATHT HAed crpaxe HA
400 ner. B Adpare ocHOBHYI0 MACCY COXH A0GLIBAIOT U3
CcoNsHLIX oadp (pue. 139).

OrpoMmaRle KOTHYSO0TES CONH COJQEPGHAT B cele pogh M-
peit n oweanon. Conkwo, nannevéanol ua Muposoro oxre-
AHA, MOoMcHO Gutno 66 JACKITTATE BCK) CVINY 3EMHOrD [H1ADA
caoen 130 s,

XAopHua HATPHE — 2T0 HE TOMLKED KOHCEDBANT NPOIYE-
ToR ¥ obAIaTEN LR ATPHGYT 0feeHHONO CTOJA, HO TAKMEE
A NEHECE XHMHHMecEos Chipbé. C NOMOMEG MISKTPOIRIA

Pue. 188, [ofus coan, ofpa- Puc. 139, Qobuaa cotn w3 co-
AVIRCERE MOARE OO W0 AARLIX OBEP !::I!._I_l:j.l__ﬂ_l{_u_!

IRCEIT TonpE

i

',.l-"



PACILIABA WM DACTBOPA XI0-
PHAA HATPHA OOTYVIAKT HYM-
HEI® JANA HEOPraHmHYecKoro
CHHTEIA BRellecTns (&cmnommu
me KaKue).

Kapfiowam KO bR
CaCO,; — oTo He TOORRO MEJ0-
DEI® WIH HIBECTHORKIE [ODK
{prac. 140), 1o raxme sameun-
TEALHLIA OTABNOMHEI MATepH-
pa — mpasmop (puac. 141, a),
koTopulfi sEAReTes smatepun- Pnc 140 Mesomwe rope
oM CEVALOTOROR (pie. 141, 6).

Feonorn HAJLIBAKT STOT MUHE-
P EANBIIHTOM.

Rapbonar kassuma — mauellmas coas, U3 goropoi
MHOPOYHCASHHLI® MODOCKHE RHBOTHEI® [MOLTIGOHE, PAKN,
MpOCTellIne) CTPOAT NOKPOBL] CEOErD TEA8 — PaIHooBpaAT-

i)
Puc. 141. Mpamop: 0 — sameswsTeasasil orgenowmait MaTEpRAT
(Tawm-Maxan, r. Arpa, XVIls.); 6§ — marepman cxyasmropos
(M. M. Awrowconkekmii, «ape Hoann Backasesnw Tpoamiaits

Lt

o=
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Pre. 142, Pagonannd cocTonT Pre. 144, Uxopoyvin sail oo
i3 KEnphosaTs KaALLnE CTONT 113 KaphomiTa KiibIHH

HEE 0o popye, MHOMOIDET
HEI® 00 OKpACES PAKOBHHL
(pie. 142). Cranampancs 0no-
CAe CMeEPTH CBDIX XOoaAes Hia
ARE ROJOEMOR, FIABHLRIM 00
pasoM MOpeil, aTit PAKOBHHR
O QeCATHKH W COTHHN MILLTHO
HOB 6T GOPAINRETH MOLIHEIE
[AACTLE COBIHHEHWH KANL-
A, JEBITHE HaTago YAae M-

Prc. 144, Kopunag BECTHOMY BAM MARBCTHNNY.
— Aiima oriii SAMHITERE 13
BeCTRODOH cHOpAyno#, HOTO-

pAR SCTEH WE 9TO WHOE, KAk RapbonaT kadbnns (pae. 14:3).

MuoroMMeieiisle ocTaTE Mopekuy of#rareneil — Ko-
PAILTOBEIX NOJHIOR ofpAIYVIOT B TPONHYSIKHX OKEAHAX
OETPORA-ATOMAR AN Kopaanosse prdist (purc. 144). Hanbo-
Aee napecTen aporpanniterkuil Bomsmodt Bapnepiunait pad.

KapfoHaT KANBIIAA 270 ME TOABKO CTPOMTEALHLIA,
oTAenoqHLl HAH XYAomecTREHRLIR MATEPHAA, DTo TAKEE
H MATepHan oaesupon. deMayr — 10 He 4T0 HHOE, KAK
TOT 38 KAPHOHAT KATLITHA.

Pocgpam xaasyus Cal(PO,). Ecan xapbouat kaih-
A BLRICTYIAST OCHOBON HAPYHIHOIMD CEENETHE MUBOTHLIX,
0o ipocdar RATLIHA T0 BEIISCTRO, ODPASYIOMEs CHETET
noasoHoYHEX (pue, 145).

Dochar HANBIHA BEXOJIHT B COCTAR ANTATHTOR I (hocthopa-
TOB, KOTOPhIe ARIAKNTCHA CRphEM 408 NponasoacTsa (oe-
thopa 1 dochoprsix yaodpeRR.

(il
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ﬂlttﬂl-lt CIIH = FT0 TPOIVETHE HENOoIHOrS 3aMe-
MEHHA ATOMOB BOJOPAA B KNCAOTE BA METAIT,

Croé gazsssENe 9TH CONN NOXYHHIAN TOTOMY, YTO, KAK o
HHCAGTLD, COQEPHAT O CHOBM CODTHRE ATOME BOIOTMLA,
cnocobHne IAMETIATHCA HA ATOME MeTadan., Kax npasmao,
OO XOPOIIEG PACTEOPWMELG B BOAE cOBTHeHTIA.

H ameomes HCIOOBIAVEMAR R ﬁ}.r'r‘:..-' KHCIAA Ok BT
ruaporapbonar aarpua NaHCO,, wortopufi wasecten sam
M HATEAHMEM NUTHEEAR WAW MHIeRAA coga. Henonsay-
ETCH KAK PAIPRIXAHTENL TECTA TPH BRINeUYE: Xaeba 5 maro-
TORJIEHHH HEOHAMTEROKEX Walenmd; MPOHIBEOIET S bean-
HOTOARHBIX MANNTHOR, HOKYCCTBEHHLIX MEHODIILHEX
BOJ, B OFHETVIIHTEIAX.

[Ipumerenne ruApoKapioHATa HATPAA B KAYSCTES DAIDE-
XIWTENH TECTA OCHOBAHO HA PEAKIIN, VPARHSHIE KOTopo:

2NaHCO, = Na,CO, + CO, T+ H,0,

Bonee sdiberTRERA B HauecTRe PAIPHIXJRTENS TECTH
ApYTHH KHOAAA COOb — TRApoKapGonaTr ammorna. [Ipu ero
PAINOGECHHN ODPAIVIOTCA TONLED rajscobpazHLe BellecT-
B — TeCTO CTAHOBHTCA NLITHLIM B, B OTAHMHE OT FHADO-
EapHOHATA HATPHA, HE CONePHCHT COMLL

NH,HCO, = NH,T + c0,T + H,0.

i) ]

Pue, 145, (EH0BY CHREXETA AATVIDEN COCTABTACT poshiaT Kaaunng.
Mororpadues anrvooren (o) e BRAET AHCY ISR [ %)

e
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Adpyraa Xopomo JHAKOMAN BAM KHOTAA COME — IR
wapbonar kaaenwa Ca(HCO,), — cocTABRAA 9ACTE MAOTHX
MHHEDAILHBME BOX M HCTOMHHE HENPHATHOCTEHR, CBAIAH-
HEX © BpeMeHHON MECTHOCTRIO BOAL. Takme aTL COAb
YHACTBEYET B 0DPAIOBAHHH JAMEYATENLHO KPACHRRIX R~
POAHBIX KONOHH — VEpAameHufi neijep — CTAISKTHTOR
H CTANATIMHTOR,

OcpiopRMe COAM — 9T0 NPOIYETHE HeNOAHOID 8-
MENIEHHSA MMAPOKCOrpYIN B OCHOBAHNN HA KHC-
JOTHEI OCTATOK.

L

L= E o Soi

B oraiuie 0T KHCAKX coAell, NouTH Beé OCHOBRKLIE COAN
B BOAE HEPACTBOPHMEL. OoHOBHON COMLIO ARNASTCA FHAPO-
weoxapbonar mean (11) (CuOH),CO,, Gonee napecTHLIl noj
HAIEAHHEM « MAJAXHTE KpACHBEHIINA MUHepAn HIY-
MATENEHOTD 3eménoro neera (pue. 146). Maanxur — aro
HEQIVIIEEIEHHLIA repoll SHAMEHHTHIE YPAJILCKEX CHA3OE
[1. Baxona. Benomante xora 6wl ero « Masaxurosym mika-
TVAKY®, +« Xoaaiiky Megnoil ropois.

XuMuuecKkie choNCTRA coacit BaM XOPOInd 3HAKOME M0
cEOfCTBAM APYVIMX KAARCCOD HEOPrAHWWeoKHX COeInHEe-
ani. Be vae sHaeTe, KAK COXH B3aNMOACHCTEYIOT € KHCAO-
TAMH, HelodaMit § MeTaanaMi, Taxsise BAM XOpOmIo ma-
BeCTHO Takoe ceoficTeo comedt, kax ruaponmra. Hasm oora-
J00L JUIDE HASEATE emé ogno ¢RoflcTEO colell — 9T0 HX
REIAMMOACHCTERE ¢ APYTPUMN CONAME. Y ONoRHEM TAKO pe-
AHIMH HEAAMTCA RRMITANSHIE GOa 1A,

Pre. 146, Masaxnt 1 Hageras 13 Here

e
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Tar, upn NpoBegeHNN SHCOEPHMERTA I0A AOKASATENL-
CTBA COCTARA KAKOH-1RG0 comm (ONpenefenns KATHOHA
AHHOHA, OOPASYIOIIMX HTY CONE) HCNOILIVIOT KAMECTBEH-
nele peaxnnn. Pearesramy ua ganpndt karwos o ganabl
AHMOH 9ACTO BeleTynawoT apyrae coan. Hanpusmep, srobs
AOKASATH COCTAB Xnopuaa Oapuf, HeolxXoaumo nopoBecTH
HOAMBCTBEHHYIO peakino Ha katnon Ba®' ¢ pacreopom
CYNBPATA HATPMAL

BaCl, + Na,80, = BaS0,+ + 2NaCl,

Ba®* + S04 = BaS0,4
0 KAYOCTBEHHYI PEAKIHIO ua Xxaopua-agwon Cl- ¢ pacTeo-
post anTpaTa cepebpa:
BaCl, + ZAgNO, = Ba(NO,), + 2AgCLL,
Cl -+ Ag* = AgCI{.

L. Cpeanue coan. 2. Xaopun sarpus, Kapionar Kaan-
nuH, hochar kasnunn. 3. Kncase comn. 4. Ocadnnie
COJI.

LA R A R L T Yttt

. 1. Jlaiire onpeasaenits nomaTAN sCOTHE, NCXOLN HI COCTAND
aTHX coeanEeRui, [lon wakoll rpynnokl coNER 9TO O peLeTe-
We CHpaBedAnnn T

. 2. TTo maxum npranakam kaacendmmupyior coan? Yro obme-
MO H PA3ANMHOr0 MEMIY OCHORHRIMN H KHCARMI coaammnT

. 3, BannimnTe YpABHENEN BCEX BOAMOMMLX PeaRUHA, ¢ DO
MOTIEN KOTOPME MOMHED TOIYINTHY Cyabpar meneas (11). Lrs
PeaRIEE ofMesa COSTARLTE MOMNLLS VARHSHWIT,

. 4. Knnoe sHAMEHRE MMPOT NPEBDALIAHHE KHCIMX coael B
CPefHNE (HANPRMED, rMAPoKAplOHATOR KAAMULE o MOCERS
B RAPOOINTR ) B BULEHE Seaom K T

.'L-r 5. BanuimnTe ypannenna pearnull, © DOMOMIMG KOTOPBX
BT O LI T BT L 0TV R IIEI4Y TT D BT e 81
a) 0 — CO, —» MgCO, —* Mg(HCO,), —* MgCO, —
=+ MgO — Mg(NO,), — Mg(0OH), —* MgO:

6) Fe — Fe(Cly —* FeCl, —* Fe{OH), —* Fe,i50,), —
—* Fe(NO,),.

PP
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0 8. Bumncawre macey Saxnyasscepa (ismosiiiRoro paspeixim-
Tonn Tecral, HeolXoAWMYW ana noayuwenns 1334 sa resos
{H. ¥.).

. 7. Mpusegnme nprMep ANTEPaTYPHELX nporanegemnil, B Tex-

CTAX HOTOPLK ONNCHN XHMRHECKRE TPERpatietn kaphom-

Tl KATLLEA ,

. 8. Henomeaya soamowuceri Hnrepnera, noarotosere coofd:
MmeHEn: « FEAYAHEE 0OAK I HEPOLNONM NOSARCTEE I MCTORRA
npoMaRoLeTn coakts, s [IpRMeEHERNE XA0PULA HATPHA B GLITY
B T e Bl LT R R T R # D00 B MEgNILITHES .

f. Hasosnre cease [T, Baxosa, B Roropsx HeMadd CTHamNL
OTBEAPHD MAISIEHTY.

§ 25 lenerTnyecKasa CBA3bL

O dd  merAy KJaaccaMu
HeopraHu4ecKHux
1 OPraHMYecKHX BellecTs

M mcupém » OocKOHETHO WaMOHSOIEMCH, JHHA-
MHETHOM B Kpacounos Mupe, B memanodl cTENEAH DTH H3-
MEHCHHA CBASAHE € XHMHYSCKHAME [DPeBpaiiedHasn.
B maxcaoll KIeTHE MHRLX OpraHHIMOB, B NO4MBE, B BOI-
AVXe, B BOAE OPOMCXOAAT THICHYH XHMHUCCKHX pearmnil.
Eapnerno # MHoroobpasne XuMRUYSCKIX BEIECTs, BORTE-
qEHHLIX B BecKOHeMH L Mpouect npespamenwit, nanbones
APKO NPOARIRETCR B SEHEMUNACKOL CARIN BEULECTR, KOTO-
pas OTPAJKAETCR B TAK HAJLIBAGMEIX SEHEMUNEcKUT padax,

Brgenum aaubonee xapakTepibie IPUH3IAAKH redeTHye:
CKAX PAIOE.

1. Bee ReniecTea reHeTHYECKOND PHAR 200MHL GRTE 00-
pasoBAHLE OAHHM XHMHYECKHM NISMEHTOM. Hanpumep,
pA BEIECTH

Br; —+HBr —* NaBr —» NaNO,

HEMEIA CYTHTATE FEHETHYECKIIM, THE KAK B MOCO0QMeN S
pe xusrdecicnll aremerT GpoM OTCYTCTBYET, XOTH DEAKIIHA
ana nepexoga ot GpoMuga narpis NabBr g anTpaty HaTpia
NaNO; 1erko ooy mecThMMa:

NaBr+ AgNO, = AgBri + NaNO,.
E0o
-



JToT pajg npespamesnit Mor 6w CYRTATLCH PeHeTHYE-
CKIM pagoM aresenTa bpoma, ecam Gu ero 3asepuinan, Ha-
NpHMER, TakK:

Br, —* HBr —* NaBr — AgRr.

2. BemecTea, ofpasoRaNHBEe OJHUM B TEM e XHMH-
HECKHM JJeMEHTOM, AOMMHE DPUHATARKATh K PAIHLIM
EJASCCAM, T. 8. OTDAMIATEL DAZHBE ODME CYIMSCTROBAHITA
AHMHYECKOrD S8 MEHTA,

3. Bemecrra, ofpasyiomme resetmuecknil paa ognoro
XHMAYECKOID 3MeMEHTA, AOAMHE ObITh CRASAHLK BAANMO-
opeppamennamn. [lo sToMy NpHIHAKY MOMHO PAITHYATE
DOTHEE B HEMOAHLIS PEHETHIECKHE DA,

Hanpamep, npusesiumsiii smime remetmyeckuit pan
BpoMa Oy1eT HENOAHLM, HESABEPIIENHLIM, A ROT CARAYID-
it pa

Bry,—* HBr —» NaBr — AgBr — Br,

Ve MOOKHO DACCMATPHBATE HAK NoARL#, segs o Ha-
UHHAACH OpocTHIM Bemlectaom Opomom Bry moum e sa-
HEOMYHICH.

Of0f AR CKAZBARNOE BRIITE, MONCHO JUTEH CASIYVIOMSE On-
pegenenne reeTHYSCKON0 PAA.

FemerwgecknM HASMBAIOT DAL BELBCTE — npes-
* CTABMTENSH PATHLIX HAACCOB, ARAHIOMMXCH CO-
EAHACHHAMT ONNOD XHMHTSCKOM) MIeMeRTA,
CRAJAHHEIY BIANMONPLBPALIEHBAME M OTPAMAR-
WX obMuoeTh NPOHCXOHLIEHNA STHX BEIIeCTR,
T. &, UX TeHeINe,

—_— e

l'ereTnueckas cenasy — nomaTHe Gonee ofmee, YoM re-
HETHYCCKRI pag, Oua peaaHayercs TpH Nnihix BE3aNMHBIX
npeppamenuax semecrs. Torga, ovennino, nog s1o onpe-
ARIEHUE NOAXOANT U neprdil paceMoTperHLll HAME D,

Haa xapaxrepuoTuky reseTHueckol camai HEOPraHN-
HECKHX BOINECTE M DACCMOTPHM ABe PDAIHOBHAHOCTH re-
HETHHECKITX P aon:

1) reseriueciknil pag meTanna;

2) rereTHYSCKRI PAJ HEMeTALTA,

Eor
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1, lNeséTHYecKHN paj METANNA, HAOPHMED DAL MEIH
(pre. 147):

Cu — Cu0 — CuBOQ, —

M CTe L cyapat
MEmaa ntieir (11) e (IT)
OO RN LR
nEeLd
-+ Cu(OH);, —+ Culd — Cu,
PELUTPOC R OKCHT METh
paegm (11} taie st (11) MEMaA
OEMOETNLE R R
o

2. leneTnecKiil PR HeMeTANAA, HanpusMep pan qoc
ipopa (pue. 148):

oo GEEN ipocshopuan  ochar AT [T
pesmemans  Goodopa (V] wacaoTa HAMLIIHE A AEmary
KUeSem ML WAL OOk

oxcud

B oprapmueckofl XAMAW TAKMKE CASAVET PASIHYATE fio-
Jee ODIee HOHATHE — «MEHETHHCCKAR CBAALs W Donee =a-
CTHOE MTOHATHE — sTEHeTHYeCKUi pALs.

Ecnp 0cHOBY TEHETHURCKODO DAJE B Heoprammveckoll
LMMHA COCTABAAKT BEMECTEA, 00PASDBAHHLIC OMHHM XH-
MHUECKHAM 3eMEHTOM, TO OCHOBY TEHETHYECKOTD pAAR B
opragugeckofl XAMUR (XHMHEH YTASPOIHAIX coe HHe i)
COCTARAHIOT CORMWHEHHA ¢ OQHHAKOBRIM THCIOM ATOMOR
yraeposs B moneryae. Hanpusep:

EEHH i E:“HI_. EiH-ﬁﬂH —¥ '[:Ha%HD — CH.E_GmH —s
FTRH oTeER aTRROA BTONATE ATANOERN KACAOTA
HAKHH  AAKCOH  WIHAHOA AAKARALE  KApBOHOBAR KHCIOTH
—+ CH,CI-COOH — NH,~CH,—COOH —
Iﬂﬂpmﬂﬂ.ﬂ EHCAOTA  AMIHOHTENRL KHCTOTR
— (—~NH—CH,—CO0—),.
MO INEITT I

1. lenernueckan ceash. 2. Fesmerwaecsui pan. 3. Te-
mermaecknit  pag  meranna. 4. Femermyeckmit paa
pemerasis. 5. FeHeTHYecKNe PRI OpPraAwgeciix
COTHHEIHN,
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Pue, 147, Tlesetnuecknai paa Pre. 148. Teneriiecunii paa
MEaN thocopa

fas
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(TR RS R R R RN R R RN R RN R RN RN AR R R R R

1. Yo Takoe remeTHsecHmdt pag? Yewm on XaparTepRayercs
1 HEGPTAHNYEC KO 1 Oprammeceof X nsnn?

2. Yro Taxos repermyecian cnase? Rakne duonocodscrng mien
OHA EADoeTpE e T

A, CoctasTe TERSTITECH NG Paliihl RRTEHA W Heaels, Bamwmm-
TH YPARHEHNA [OAKIH, ¢ DOoMOIERK KOTORLY MOGSHD Oy
MECTHIT b TPOAT0HeNNEE BAMN mopologid.

4. Coctanere reHeTRISCERE PRI KPEMERN B copkl. 3amamnimn:
™ VHAESHRA peaKoMil, ¢ NoMOIlEN KOTOPRX MO0 0y
MECTHNTE NP LA0M0HHEID EAMMH TEpoX0ki.

5. CocTanbTe renerHstecknl DAL OpranuyerKNX Co8THHERIN,
B COCTAR MOJAEKYT HOTOPHEX BXO{UT OANE ATOM yrasposa. da-
MWEICTE VIGAHCHHA poasinii, o MoMOIko KOTORKY MOGTHD
GEYIITEITENTER TEW.I.‘I“JWEH!I]HE BAMN [IEPoXonk.

6. [Ipn sanneopeficTenn 12 r npejensHOro OANOATOMAOTO
CHMPTA ¢ RATPHOM Baaeiiock 2,24 1 sogoposaa (8. ¥.). Haf-
AUTe MOTEHY IRPMY L (oMY AY CHNPTRE, HATEIINTE o v
BOOMOFATIT R L HAOMEDHE I HAZORHTE KX

7. Aamumeme YPABHEHHE Poakini, © DOMOIRN KOTOpLLL
MOHEEG 08 Y IECTERTE COICTV LIS e DA

CH, — C0O, —* C,H,,0, —* C,H,0H —* CH,CHO —*
— CH,COO0H —F?EEH CO0),Ca —» CalO, —* COy.



BaknpnueHue

BoTt But 0 88 KOHSHAW HAVIEENE XHMAH B KOOI |, Biojd-
He BePpOATHO, B BRCINER mKoge GONLIe He BCTPeTHTECh
¢ aToll yansHTenLHOH ¥ BaXHON Hayko#, Mrpammefl or-
POMIYIO POAE B 3AIHK coBpeMennore obmectna. Bean ner
Hit ofHO ofMacTH yenoBeYeCcKO QEATENBHOCTH, B KOTO-
poil Bul Ae YIACTRORAAN BEIECTBA, MATEPNATL HAN XHMH-
gecKie mponecesl. Hanpumep, okono 90% sueprun, Koro-
Py OpoHIBOART ¥ norpelaseT uenosewecTeo, — ITO pe-
SYALTAT XEMMuecKAX peakuuil. IlpasTtwueckn BCE, uTO
BLAVEKAST COBPEMEHHAA NPOMBITIAEHHOCTE W CETRCKOES
XOSARCTHO, CBRAAHO ¢ VHACTHOM XM,

Bu, mapepuos, TaKme cMoral yOeOIMTECH B B TOM, WTO
PAITHYHBE «XHMUTECKHE CTPALINJAKH®, O KOTODLIX eHce-
AHERRO COOBMANT cpegeTea MaccoRoil mndopaamnmn: xpc-
AOTHLIE JOMIR H TOXHOTEHHLIE XEMINECKEe KaTacTpodst,
ARIMOBEIE 3ARECH HMAJ HPOMBITILTEHHLIME [IPeIIPHATIAMN
H MECATOARCAMH, OJOHOBRIE JRPL, TAPHAKOBLIN adeperT i
MHOTOES IPYroe, — 3T0 Hé CTONLKO XHMHA, CKONLKO 0F He-
IHAHWE W ATHOpHpoBAHKMe ocobernocTell ceoficTs pemecTn
H pearnnil, DToOMHOMeHHLEe Ha Deayiepmuy DOTOHI0 38
NpHGLL TR,

Bepestnoe oTHONIEHHS K OKPYKAKOIEMY MARY, Jobopn
K GmeeMy § 3JeMENTAPHLEe XHMHYeCKHe JHaEnA, 0o
ROTOPRIX He 0f0iTHEL HI OKOHOMHECTY, HI OPACTY, HI WH-
Menepy, HM coegManncty moboll apyroil opodeccHn, —
BOT 0001 FPAMOTHOMG B sdupeRTHBHOND WCIO B30 BAN S
ACOTHERENHA XHMBER B XHEMEYec Kol npoMemIeH H0CTH,

BeAnKa POk XHMHH He TOABKO B 00NACTH TOTHRX W 60-
TECTEEHHKIX, WO H rYMAHHTAPHLIX HAYK, # 800 3jech He
TOALKD B CORTAHNH HOBRIX KPACOK, ARKOR M MATEPHAIOR,
KOTOPKIE IHPOKO HeNOALIYVIDT COBpeMeHHEeS XYVI0RHANER
H CHYIBOTODE, HO it B (hopMHPOBAHKN COBEPINEHHO HEOD,
fonee raybororo n oBPAIHOrO BOCTIPHATHA OKPYRAOIETO
mupa. Bea xuMuveckolt KOMMOHEHTH HAYTHAS HKAPTIHA
Mupa 6yAET OTHIOAL He HAYTHON B Henoanoft.

Fymanurapnii Ges snanus ecTECTREHARX HAVE yvinepben
n Gegen. Tounsle B ecTeCTEOMULIE HAVKH — MATEMATHES,
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ihuanka, xuuna, GHOAOIHMA, B CEOID OUEPeqb, HE MOTYT ILIO-
AOTROPHO ¥ AHHAMIHHG DAIRHBATLCA Des ryMaEHTAPHBIX
snarnit, Bor aprail npasep: seankwi gurang A, Ifnm-
TeliH YTBREepHAT, YTO eMy AAA COSMANMA TEOPHH OTHOCH-
TenpHOCTR pycokmit pucatens @, Moctoenckuft gan Godab-
e, 98M BRIAKIIHECH MATEMATHKH MHPA.

Bri, CTOH HA NOPOre NEPREOTD BRAEHEHIIEOrD I BAITEN Mua-
UM pEGops — GyAVinero OpopRIA B BRCIISH mMIKOJEe WA
npodecciHit B CpeaneM cOenHarsHOM yueluoMm sapege-
HHW, — AOMHHL DOHIMATL, 9TO COBpeMedMLIll WencBer,
fviL TO TYMAHHTAPHH, eCTECTROHCITMTATEN S, IPOrPpAMMHCT
ITH KOHCTPYKTOD, HeooCTOATEAEH Des 3HAHNA XHMHIH.

Haa wom paGoTAOT CORpeMemible VISHRe-XiMuu?

IMpogykuua XEMHEYSCKOA OPOMBINLIEHHOCTH  HYMHA
fyEBRIbHO Bees. Paise MOMHO CORDEMENHYID FHIHE Npei-
cTABHTH Hes GyMary, cTexan, HOBRX MATEDHANOR H TEXHO-
moruit, reHoi THReHePHA 0 T. 4. A BEAL OTO RCE MPHAAL-
HEIE ACOCETIH XuMus. CoppeMeHAos SeMIen0bI0BaHIe He-
MECIHMO BB MEHeDANLALX yaobpenuail, UPORNIROACTBO
ROTOPLE MCUHCAHETCH COTHAME MIULIHONOR TORN. JTo 01
HA H3 CAMBIX KPYHOHEX BeTBel coBpeMenHol HHAYCTRpHE —
N POMBIIIISHROCTE MUHEPANLHEX YAOODe .

Mut, KAK B BCE JMCHBOS Ha 3enie, MAREM B OKOAHE AB0TA,
HO BONBMIMHCETEO PACTEHHA He MOIYT £ro HAmpPAMYW He-
noabaoeats, Pacrenna norpefanior A30T He B cB0DOLHOM,
A B CEAZAHHOM BHAC — B BHJE KATHOHA AMMOHKS, A TAKKE
HUTPAT- WAN HUTPHT-anHonoR. [lns XHMAYECHOTO CBAIM:
RAHHE A30TA MCNOABIVETCA AMMHUAYHOE TPOHIBOLCTRO, OC-
HORY KOTOPOro COCTARASET OUpOMHAaf, BHCOTON ¢ Tpex-
STAMHLIN A0M KONONHA CHHTEA aMMuara (cu. pue. 106 na
¢, 140), sanonHeHHAA KATAAMIATOPOM, Iie BO BREMi IPO-
mecca Oymyior Tempneparypst 400—500°C u coagaeTca
aangerne okono H00 atm. A na kopemkax Gobosux pacte-
Hufl HUBYT TAK HALIBAGMBIE KAyGeHLROBHE DaxTepIH,
goTopsie npi obwsHoil TeMoeparype i 00BIYHOM A2BNCHHE
cnokofiio NPeBpanuoT ATMochepHEl A30T B YOBOREMY K
popMy. Haa coazaumem aRATOrMMHLIX TeXAogornil weso-
RedecTE0 OLATCH VIKE MHOTO AecaTineTnil, wo TmerHo. O4-
HAKO HeT HHEAKHX comuenuil, ¥To W ora npolaema Gyaer
PEMIEHA XHMUKAMHA,

Topopa o npofaese GHECAIINN AI0TA, MBI KOCHYAHCH 01
goft B3 cAMMY ENBOTPETISIIVITNY NPOGIEM CORPEMENHON
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XHMUH — npolaeMsl RKATAAHZA B D0460pa KATAARIATOROE,
K comanennn, 20 cHX 0O B oNpeleIé N0 CTeIenN Ve
B aTOM jedie onpegenaeT caywafiamil mongdop KaTannsaTo-
pos, Yero rpexa TanTh, caada C@ TeOpHA KATAJINIA, Pad-
POTHCHA HA OTAENLHEIE (DPATMERTH, MAJA [PEICKAJATEN b
Haf caas Takofl reopuu. Bor saMm m AeolbATHOC DoOge AnR
Byaymeit yaébu n geareasHocTi. Beas kataans — camilil
MOMAB HHCTPYMEHT BOAAENCTEHA Ha XHMHYCCK VIO DOnK-
LHK, NO3BOMAKIINT JHAYMHTETRHO VCEODHTE 68 M CyIiecT-
BEHHO YMEHLINUTE ZATPATLI HA 88 IPOBSIEHHE,

Hauasmwitcas X X1 pek yace BapexaoT sexom raaa. [eno
B TOM, 4T0 B Gamxcaiimmmre 30— 50 aer epaganTelsHO Jerko-
AOCTYNHAR He(hTh FAKOAYHTCA W YeI0BeHOCTRO BRIHY HIeHD
Gyvaer peeé Sonsmie u GONBLIIE DEPEXOANTE HA APY IO HeTOY-
HHK 3HEPIHE — NpRpoaHL ras. AnsrepaaTesoil npupoL-
HOMY PA3Y MOMET CAYMHTL ATOMHAR aHepreTwea. Paj
CTPAH Jase crarar croeil sagavell nefiTi Ha yposeds no-
JAYICHAA HEe MEHES DOTOBRHEL 3IeKTPOSHEPIHE 38 CUET Ta-
ROl spepretis. Eote emé n Golee 3aMANYMBAR TEDPCTIEK-
THEA — BeAb Danaka B pemennio npolieMa cojjanus Tep-
MORIEPHON SACKTROCTARITHN,

Bu auaere, uwro anepuas (ATOMHAR) SAEKTPOCTAHILNS
BhIpabaTaBaeT 3AEK TPOIHEPIHIO 38 CHET RABPRON AREPIHH,
BLIAGAKIOIEHCA UPH pacnaje ATOMHHEX FAEP HIOTONOR
“H50 w #9Py, B peasTope TEpMOAAEDHOI e TPOCTARITINN
HCNOALAYETER BHEPIHA, BRASTHOINAACHE TPH CAREHAN
sapep naoronos “Li w *H (geitrepus D) wan H (rpurns T),
HTO BOAMOMHO TPH 04eHE BRICOKHE TEMIEPATYDAX I MA0T-
HOCTAX BewecTea. [Ipn stom ofpaayercs apa aapa atosa
PEJIMA M BRIOETHETCN JHODTHA, JHAYHTEThHD TTPeBRILTAK-
HIAA TY, KOTOPAA BEISIASTCH NPH DACHALE AALP HAOTONOR
Ypara M nayroans. Yrofs nowste, o 96M RIET peun,
RCOOMHENM, STO B TPHPOAHOHE BOJS COOTHOMEHME MOMCKYT
Aerkod (H,0) a ramxéaoit (D,0) sogw cocrasaser 6800 : 1,
T 8. COAPINEARIES TRREAOH BOAK B NTPHPOAHOR COCTARANGT
oxono 0,015% . Tag sor, ecas 13 OQHOTO THTPA BOAL Bhi-
ACAHTH 3T0 HHYTOMHHOE KOAHYECTEO JEATePHA 1 MCHOThao-
BHiTL €r0 B TEPMOAIEDHOM CHHTEIS, TO MOMHD NOJIVINTh
DHEPTHID, JKEHBATEHTHYIO Toll, KOTOpAA BRASIAETCH NpH
cropanuu 300 a1 Gemaman (1 a2 poaw sxewsasenten 300 a
bernannal). Ilonmcrune Hewmcuepnaesmsil weTOwRME auep-
rian. H Bo seex orex genax u mavumannsx — sedranoil
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¥ FASOROH TPOMMILASHHOCTH, AICPHON B TepMoAZepHON
AHEPreTHKe — HeolXOANMEl COSMHANNCTR ¢ XHMHYecCKHM
obpasoBaHeM.

JonyeTns, 4T0 Yie COLMAME MOIHAN SHEPreTHRA | Pa-
GoTaeT TEPMOAAEPHAA ANOKTPOCTARNASA (KoTaTH, OgQHA TA-
Kaf feRTPoCTAHLNA Moraa Ou HOKPETE SRepreTiecKms
nortpebrocTH ognoroe kontunenTa), Ho soanunkast Apyras,
e MEHEE cepeéanan npolnesa, ocofeERD ARTYAALIAA LA
TAKNX NPOTAMEHHLX CTPAH, KAK Hama, — 70 NeEpeaaia
pEpaboTanaol anexrpostepran. K comanenno, J0eKTPH
YecKHe MPOBONE WMEIT CONPOTHRIEHWE # NpH Oepegade
SNEKTPOBHEPTHH HA DOJLIINE PACCTOSHHA HeuIDLKHE
cepséankie notTepi. [loa roro srofisl IX yMEHBIIHTE, YEN0-
BESECTRO CTPONT ARHAR anexTponepemaun (JID11) ¢ nanpa-
WMeHHeM B COTHR THOAY } JAMe MIIIHOHL BoasT. BaMm ne-
OAHOKPATHO TPRXOARAOCE BUAETL FHTARTOKNE ODOPL JTH-
HHil arexTponepegaun, obesolpaskcnBamINe AMRAMADT,
BArPOMOMCIANIIINE TAXOTHRE 3EMIH... IM'ne pemense opo-
finemm? OTeeT oUEBHIEH — COSAAHNE CHEPXIPOBOIAITTNY
MATEPHATON,

Xopomo HABeCTHO, 9T0 METALIL H HEKOTOPLIEe Apyrao
BEMIECTRA NPH TEMIEPATYDAX, Hise onpelesérroil (oHa
HagsEAeTeA Toukol Kiopm), TepAoT ol pOTHRISHHE o me-
PEXOIAT B cRepXnposogsmee coctonune. Onna Gegn, Tes-
HEPATYPA TAKOIO HePEX0Ja YH ovens unaka i fomara & af-
COMOTHOMY HVAI0, A YeJ0BEYECTEO YMECT B MPOMELIIILICH-
ALY MACIUITADAR COAAABATE HAFKAE TEMIOPATY PR AHIINL 30
=196 “C (77 K). 3ro reMnepatypa KHIEHHA A30Ta.

Dhrrany o XHMITKEN JaEH0 BedyT DEaDoTHE 10 DOMCKY MaTe-
puaton, ofAnIROIINX CREPXNPOBOANMOCTLIO IPH CPABHI-"
TETLHO BRECOEHY TeMOepaTypax (TAK HaAdLBAEMAHR BEICOHO"
TeMTEpaATYpEAA CREPXTIPOBOANMOCTS), UKOD0 ABYX I6CAT-
KOB JeT HAzAN DOABMAGCE coolmenmne o nepsofl rpynne
noobasy coeanuenuii — GapufinTTpHescll KepaMHKe —
YBa,Cu,0, (x > 6,5) ¢ TeMnepaTypaMi Nepexois 8 CBEpX-
npoBomsmes cocroaEne oroao 77 K. Teopernan npejcra-
ARIBAKIT MOMCKYANPILE CHCTEMB 118 OCHORE OPTONNHECHIX
coELHHERIE 0o CEEPXIPOBOARMOCT IO YIKE NPH KoMHaATHON
TeMOepaType. BoT rie ecTh PAIEEPHYTLCA XHMITRAM.

B xonme XX 5. XEMAA OpenojHecaa emd OJUH cropi-
pHa3, HA 3TOT DAL CEASAHHLIL C ANNOTPONNER YrASDONA. He-
KOTOPLIC 670 AAJOTPONNLE MOIRQHKAIIAN Bhi YiRe Xopoimoe
—Eer



aHaeTe: oTo W rpadwT ¢ GecKOHSHHLIME MAOCKOOTAME H3
NMPABHILBHLX [MECTHYVIOIBHHEOR, B AIMAS ¢ TeTpA3ipH-
HeCKHM CTpoeRReM, W Kapiuan, oipasosannsie Decronesy-
HEIME LernaMl YIASpHEX ATOMOE, Tar BRLTIO A0 KOHIE
Bl-x rr. XX 8., Korgs Gei0n moayuaessl v ageperss.

XuMuER ganA0o yae NPeacKASKBANTH CVIECTROBRARME
AAAOTPONHBE MONHGAEALNE, cOCTORMIAX H3 OTASNLALIX
MAKDOMOAEKY, HMeomux GopMy MHOMIPAHHEKOBR, —
ipvaneperos. CodocTeeEuo hyamepeihl OpegcTaBIfoT co-
Gofl GauakHe ¥ cihepUYecKEM IAMKHYTRE CTRVETYDE ©
YOTHEM YHCAOM aTomos vraepogs. Hapmemwores uneno
ATOMOB ¥TACPOAR B PAAY CAMLIX YOTORYHBLIX (DVIIEPEHOR
pasuo 60. Hoasromy dyanepes Cg, (em. puc. 45, o =5a . 63)
ORI MOMYYRH NePBLIM H HayUed Jy4ame gpyrux. dta smosae-
EYJa ABNACTCA TOTHGN HOmHell ONHMINAcKoro Mata, mo-
STOMY 00 CHE 0Op NPUMERRIOT § CARHOHEM (hhvateperRa —
faxubon (nepsue YeTHpe OVHEL — B YEOThH DEPERX GyKE
damianit YeTHpéx wccaegoBaTenell — NEPBOOTEPHBATE-
aedt raxore dyanepena), man gy rbonen.

Kpome GwiaNepeHOs HABSCTHED TAK HAAMBASMBIE JVEO-
BHYHEIE CTRPYRTYRE, COCTORIIME M3 HECKOALKERY clheprye-
CEHX (BVIIepeH0R, HAXOAAI[HXCA OAHH B APVIoM; HAHO-
HACTHIL (MAEOrOCI0HNLIE o6DAIORAHNE, HMAIHe pAdMe-
PEL OT OAHOTO 10 ABCATKOD HAHOMETDOR), HAHOBODOHKN
HAHODOAHCKN W, HAKOHeD, odHaApyvEennbe B 1991 r. aoon-
cEHM XAMHEOM Cymuo Hagansms sanorpylss (rpyien
anaMeTpoM or 0,7 o geearsos aasomerpos). Yro open-
CTARIAKT cobol AAnoTpyGxn? B kaxofi-vo mepe onn poa-
cTBeHHE rpaduTy. Hx ofweamuser ¢ rpadmrod To, 9TO
BTOME] YIOEpoAa K Of0HE COVaAdy PACIIOTOMeHE B YIIax
COBAMHEHHLIE Memny coboll NpaniiLELIY ecTH Y rOTkER-
ko, DTAETEHBE CAO0H ATOMOE, NOAOCKE M THCTONKN KX Do~
TYWHAN HEIRAHHe rpadenon. Ecaw s rpadurme caon naoc-
EWé, T0 B HaHoTpyhikax — wak OGu CBEpPHYTHE, CKPYUYeH-
T Ldi®, HI-I,EI;RH':HIE CHHTAR, WTro HAHOTRYOEW COCTOET W
KOHIEHTPHYMECKAX CAOEA H NPEIA0MHA MOAEIh HX cTpoe-
MUH HAIBATE «pPYCCHROA MaTpémeois. Jpyrae necaegons-
TEAW OTCTAMBATH MOJAETE « PYIOHHOND CBEPTEA » , TPETEE —
snanbe-Mames (pue. 148). «Pyeckaa maTpémeas paana
pepx, Hiuaanma onazancu npan. Konus nanorpylor ofsra-
HO JAKEPLITE s MATOTKAMI S, PAIIEACHELIMN HTOMOIAM M-
JAeKVIAMH cpepHuecKoro pvaaepena. Hanpusmep, Tpviisa,
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Pue, 149, BapmasTsl nonopeodncrs paspeis @aporpylon: o o—
APYOCHAR MOTDOMENs; § — #PVIcHEENH CREPTORs ; 8 — SIANLE-
MATIE

MMEIIAR caMulilt monsfl gnamerp (oroso 0,7 asm), coane-
HenaA ¢ nonoRmHEaMI hyrhonena Cg,..

Yro we KT HOBBE AJIOTPOIHEE MOANDHKALHA YT
poaA YeA0REYECTRY T

PyNnepenE — IT0 BOIMOMHLS YHHEATLHEE KATATNTI-
YECKHE CHOTEMLEL, DePCACKTHRHLE KOMIGEMINN 100 coala-
HHA CHEPXNPOBSAAIINE MATEPHANOSR,

HarorpyGrn 8 50— 100 teic. paa ToNbIe YeJ0BETECKO-
ro BOAoea, HO T0 CBOe TPoTHOCTH 0NN TPEBOCKOAAT CTAIL
o 50— 100 pas, xora LACTHOCTE MX B § pas Mesnme 10T
mocrH cranii, Oreoin NoABRHIACE WAEH COMIAHAA CREpX-
AAHHHOrG RAGEAR, CRAIRBANINEro, HATPHMeD, 3emMaw i
kocMpuecknit wopafak. Takoil saporabens ganuoll or
Feman a0 Jyuw uz ogunouncll Tpyorn momao Gmao G
HAMOTATE HA KATVIDKY DAIMEPOM BCEro ¢ MAKOBODE® 36p-
pemro. Tak kag BHAHOTPYHRHN crocoliLl ARCOEPTAPOBATE
BELLECTIA FA VPORHE MOJEKV, TO 3T0 NOIDMIAST COZNABATL
HA WX OCHOBE MHHHATIOPHEIE 3MeKTpoRHbLe npubope:. Ha-
MpRAMEpP, NTPHEMEHOHRE HAHOTPYOOK NOGBOAHT YMERLIIATH
praonnol ok NepooHAIRHOND KOMITLIGTEDA A0 HOUTH.

XuMuueckas MoImpUKEAILNA BAROTPYGOK 38 ctéT «npn-
BUBEH+ HA HX DOBEDXHOCTH PAAIHYHLEIX FPYIN ATOMOB
{ruaporcHasroi, kaplonunemoil, xapborcnakdodl) no-
FBOIHET MOIYYHTE PACTBOPHMEE HAHOTRYOKH, KOTOpLIE
OfNaADT VENKATLHON PAAAETHTEABHOH CNoco0HOC TR,

Mu HOCHYJIHCEL ATHITE Hefoasmore Kpyra npobaes co-
BpeMenoil XEMIR, KOTOpLIe YOS IHTETRRD IWLT0CTRHPYIOT
npopouseckue caosa M. B. Jlomonocosa: «lluporo pac-
NPOCTHRAET XMMHA PYRH CRON B Bl MeIoBriecHnes .
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JlaBbopaTopHEe OIBTH

1. Onucanne cBOMCTE
HEKOTOPBIX BEIIECTE HA OCHOBE
THIA KPHCTAJLINYCCKOH PeméTim

Brigannsie BAM BEIECTEA PAZTEANTE HA METHPE FPYIITS
B COOTHETCTEHMN ¢ THOOM EPHCTALINMecKOl permréTr.,

Onsmrume ofigie CRORCTEL BRIHecTs KA A0 MpyIms,

YRAGCHTE THO XHMUYECKOR CBREIN I0A KARIOrD W3 Be-
IeCTH.

2. OapagoMIeHHe ¢ KOJIe K Hel
NOJAHMEPOE: ILIACTMACE H BOJOKOH
H H3JTeJHH H3 HHX

Bupanuse paM ofpasnsl NIACTMACC PACHPEIENNTE HA
Ape rpYIiLl — TEPMOMITACTHYHRE H TEPMOPEAK THEH LR,

OnHmsTe cRGICTRE OAROr0 NPeACTARMTENS Kasaodl
IRV,

Bupaunwe pam ofipasns ponoxoH (HANDHMED, ALETAT-
HOE, BHCKOIHOS, KANPOHOBOE, XNOTO0EK, MOPCTAHOS, HA-
ADH, MEIKOBOS, ThEAHOS, JABCAH) PACIDPOIEAHTE HA B
rpyOikl — HATYPAITEHEE B XEMHYecKA®, [IpegitosaTe
KAACCHMHEKANMED AR OpecTagnTeneill Kamaoilf rpymnns.

OuMupTe cBORCTEA OMHONO MPEACTABATENN KA 000 TH-
i BOJIOKOH .

3. JRécTROCTE BOOLL.
Yerpanenue MECTKOCTH BOJILI

B npofnpry nanelite 3—d4 a0 anaannoil saMm mécTrodl
BOAB, & aaTeM aobaskTe 1 Mo pacTeopa Mblna. Borpaxuure
mpobupry. Yro mabmogaere? [Mpogomsaiire npoIRBATL
PACTBOP MELTA NODILAAMI, BOCTPAXMBAR HAMALIT pad cogep-
IMHMMOR NPOOHPKI 00 TEX Nop, TOKA B uell we nogenTes vo-
ToMHBAA tesa. OFLACHITE PEAVILTAT ONLITA.

SANUMNNTE YPARHEHNE DEAKITIN.
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B npobupry paneite 1 —2 Ma MecTHOR BOOE B BCKHAILN-
e eé, Yo mafimogaere? CaenaiiTe BRIBOJ O THOE MECT
KOCTH BOJXL, BCOH HA NOBEPXHOCTH COAEPMHEMOr0 He [mo-
ABnTeA Genwiil HagéT. B oroMm cayuae gofassTe B npobnpry
1—2 mn pacTropa kapbonara sarpua. Yro sabnoasere?

Hanuwmnre ypasHense peasmum.,

4. OzpakoMIeHue
¢ MHHEePAALHLIME BOTAMM

O3HaROMBTECE ¢ FTHRCTKAMH HA DVTHRIIRAX ¢ MEHEDAT L
noft sogoll. Kakwe RoEW BXOAAT B cocTae 3Tux noa? Kak
nx ofHApYMATRT

IR pARCcHOIRABARAA HOHOH KAdLLIHA HCTONBRIYATE pac-
reop cogkl. Jlad obuapyisenns RapOoHaT-HOHROE B HOBYID
NOPIHID MEHEPANLHON BOAK A00SRLTE PACTROD KHCAOTH.
YUro gabmogsere? Janumume MOTeEyIApHble # HOHHLE
VpaBHeHA pearnuil.

Buumarensuo npodHTAlTE PEROMEHIAHN 10 HOTOIEI0-
BAMMD MUHEDANLNON BOAL W OTHECHTE BE K COOTBOTCTEY -
meMy THIIV: CTONORAS, JevelHan, Jeqefno-cTONOBAR.

5. OznakoMaeHHe
¢ AMCHEePCHBIME CHCTEMaMH

[MpuroTosste pefoiLYID KOOTeKnue ofpasnos gHO-
NepeHLIX CHETEM 13 HMeRIMAXCA AoMa cycnenani, sMyiaL-
CHIT, DACT U reaefi.

[Tomerairecs ¢ cOCHI0M KOMIERITAAME I S4TEM DacIpe-
METHTE DOpasnE KOAICKIHN B COOTBETCTENH ¢ Kaacomds-
Kamuefl gHenepeHsix CHCTEM.

CapanoMeTECE OO0 CPOKAMH TOIHOCTE DTHRINEBLIX, MEeqH-
OHHCKHX M EocMerHdeckRX reaefi. Kaknsm ceoficrnoM re-
neit onpeaeIfeTea cpoK X rogHoCTH T

6. Pearuna saaMeiieHnsa Mean ReJleiom
B PACTBOPE MEIHOr0 KYNOpoca

Haneiire 8 npobupiky 2—3 Mn pacTeopa cyandara me-
au (11} 1 ouveriTe B HEMD CTAARHYID KHOMNKY AN CKPeOKEY.
Yo pabmogaere? 3annmnTe ypasHeHue DeaKnH.

E gakoMy THIY XAMHYECHHX peasiHfl no mayueHHbIM
ApHIRAKAM KIACCHUKAILINN OHA OTHOCHTCS T

0




7. lloayuenne KHCAOpOIa
PAIOKEHHEM NePOKCHIA BOIOPOIA
¢ MOMOILLI0 oKcHaa mapraama (IV)
H KATAJAa3bl CHIPOro Kaprodgenn

HanediTe 8 gre npoirpks no 2—3 ma pacTBOpa OEepoE-
cuga pogopoaa. Jobassre 8 nepeyo npobupxy (Ha KoHTH-
Ke mmarend) oxcrg mapragna (IV). Bo aropyo npobupiy
NOMECTHTE EYCeouder chlpora kaprogens. Yro gafaogaere?

Cocraswre ypasHerne npoeegéanoll peakunn. K kaxo-
MY THOY XHMBYCCKAY peaiiil oo MAYVIEHHBIM TREIHAKAM
ENaccHpHEAIAN OHA OTHOCHTCAY

8. NNoayuenne soxopoaa

B aee npofRpke noMecTHETE N0 OARON rpamyae HHKA.
B oany npolinpry ¢ nnarom Hagefire 1 ma conarofl kEcmo-
Thl, & B JAPYIVE — eTOALED 300 yReveroin. Yro nabmogaere?

Hanrmmre ypasHenus peakunit »n Mogexynapaoit o
woraodl qopmax.

9. Pasawussie cayuan
IHApOAH3A COTeR

B rpm npofuprxm npuneitre no 1—2 ma pacTROpPOR:
B MEPRYH — HKapboHaTa HATPHA, BO BTODYI — XIOPHAA
NHHEKA, B TPETLID — HATPaTa KaauA. Henuwrafire peficrane
PACTHOPOE HA YHHBEPCANBEYID HHANKATOPHYW ByMaskKY.
Yro pafmogaere?

OO BACHATE PEAYARTATH HAGTIOLeHIH I JANNIIHTE YPanR-
HEHHA PeaKIRil B MoneRvaapuoil u monnodt dopaax.

10. Henmiranue pacTsopoB KHCIOT,
OCHOBAHHM H COJIeH HHIHKATOPAMM

B nates npobupox sanediTe no 1 —2 Mma pacTnopos: B nep-
BYHD — THAPOHCALA HATPHA, BO BTORPYID — CERHOH KHCO-
Thi, B TPETLEK — HApGoAATA KETHA, B 9ETBEDTYIO — XA0pH-
A8 BUTHOMHHAA, B OATYH0 — cyvabkpara sarpas. HenowrafiTe
ASHCTEHE PACTBOPOB HA YHHBEPCANLEYI HHANKATOPHYNI
Oymamry. Yro uabaogaere?

CHHT® DEIVALTATH HAGTIDABHAH W SATHIIHTD V-
HEHNA PEAKIINA B MONCKyAapHofl 1 HoHHOR BopMax,

.Ef!-..-
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11. Moaygenne n cBOHCTBA
HEPACTBOPHMBIX OCHOBAHMH

B ape npofuprn HanefdTe mo 1—2 sn pacrsopa cyapa-
ra mean (I1). JdobassTe 8 wancavio us npobuporx 1—2 Ma
pacTeopa rugpoxciga natpua, Yro nabmogaere?

CdropMyaupyiTe BRIBOJA O COHOCODE TOTYVYEHIA HEACTHO-
PUMLLX OCHOBANITH,

Hobapbre B ogHY U3 TROBHPOK € DOAYYEHHLIM HEPACTRO
puMEM ocHoBanueM 1—2 Ma pacTeopa cepHoit KHCNOTHL.
Yro nabnoaaere?

Hanunmute ypapEeENs PeAKINE B MOJICKYAAPHOE |
HOHHON hopMax.

OeTABMYOCR NPODHPEY € HEPACTBOPHMEM OCHOBAHKEM
vepennre 8 npolHpROIEpIRATENE B HArpedTe B ILIAMENN
conpropkn. Yro nadmonaete?

HanmmnTe ypasRenne nposejéusnofl pearunn., [Haiire
XAPAKTEPHCTHEY PEaKIHM [0 BCEM HIYVIeHHRM OpHIHa-
KAM EaaceHiHKaANNE XHMAYECKIX peakiini,

12, I'mapoanus XI0pHIOE
H AlETATOB MENOYMHBIX METAJIOE

B aee npotnprn maneire 0o 1—2 Ma pacTeopos: B mep-
YK — XAOPMAA KOJAHA, & B0 BTOPYI0 — ALETATA KATHA.
HenwraiiTe geficTERe pACTEOPON HA YHRREPCATRHY K HILAN-
EaTopRYIc Gysamky. Yro nabaonaere?

OfbscHnTe peayALTATH Halaoaerni o JaNHIIHTE Ypas-
HeHEA peakinil B Monekyvaapaofl o HoRHECR GopMax.

13. Oanaxomaenne
¢ KOJLJIeKIIHeH MeTAIJI0E

Onmmure duangeckne cRORCTES BLEIAANHKMY METAJIOH
(manpumMep, ATIOMHEHHA, Meaum, OHHKA, CERHIA, OJ0ORA
H Ap.), Renonsave naaM: 1) ATpETATHOR COCTOAMHE THH
KoMuEarnoll Temneparype; 2) nser; 3) Gneck; 4) naacTad-
HOCTE, B TEOd0- W SA8HTRONPORGAHGCTE; G) TEEpAOCTE IO
OTHOCHTENLHOR MKANEe TREPAGCTH (CM. CHPABOYHHE),
T) naoTHocTs (CM. cpagowanK); B) TEMIEPATY PR MLIABLE-
HAA B KHNEHAA (CM, cnpaBodiiiK).

CipopMyanpyiite BRBON, B KOTOpoM NepeuncanTe of-
e GHINYECKHE CBORCTEA MOTALAON.

e
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14. OznagoMIeHHe
¢ KOJLIeKI el HeMeTaAJJI0B

Onumure GUInYecKTe CBONCTEA BLIIAHHLIYX HEMEeTAT-
Jon (EanpuMep, Kpacabii goodop, KHCIODGT, cepa, BOI0-
pog, rpauT Bogp.), HCOOARIYA IAAH, TPerIcserH LI
B onsrTe 13,

15. Oanakomaenmne
¢ KOeKIHeH KACaoT

PacnpeaenuTe DHLAHHLE BAM B BAKDRITEIX DNpoGKAMH
npobuprax, cHAKERHBIX STHKETKAME C HASBAHHAMM 06-
PasnoB KHCIOT, HA ABe FPYVINL: OPraEuvYecKie W Heopra-
HIIWEeCKME.

danumure GopMyaIM KHCIOT W IAlTE TONHYID XapakTe-
PHCTHEY OAHOM M3 MPeIOXHeHHEX BEIECTH N0 BCeM Hay-
YEAHBM MPAIHAKAM KIACCH(IHKAHE KHCI0T,

16. Oanaxomueaune
¢ KOAJeRIHeH OCHOBAHHM

Pacnpepennte BHaHHEME BAM B JAKPRTHX npofkaMi
npobHpEax ofpaan. ocHoBaHNil HA JBE TPYTINE: PACTROPH-
MBI I HEPACTROPHMBIE.

Haiire noasyo XapaKTepHcTHRY OQHOM WY Do LToHtes-
HLIX BOMECTH 10 BCEM HIYYEHARM NPAIHAKAM KXACCHENH-
EAIAH OCHOBA NN,

17. OanaxoMaenne ¢ KOATEKIIHeH
MHHEPAJI0E, CONePHANIHX COTH

Paccsmorpure srgagHme o0pasinsl MAHEDATOR (MATPH-
MER, MET, MpaMop, (hochopiTH, A0ATHTHL, TATWT, CHALBH-
HUT B Ap. ). 3anoanure radanny 8.

MHHEPAJILE Tadfauga &
Hassauwe | COPEREL
‘: o “F-H.' |J|:':l=~num.'||li ﬂ':::'i Iprisiememne
COC T WA
TN O BRI
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[IlpakTueckmMe paboTh

MpaxTuueckan paBora W1

ITonyuenne, cobupanne
¥ paclrio3HABaAHUWE r'a3oB

Bapunawnr 1. lloanyuenne, cobnpanne
H pPACHO3HABAHHE BONOPOaA

B npoupEy NOMECTHATE IRE TPAHYIE HHKA U Opuaeire
B Hed 1 —2 ma consaol kueaote. Hro sabawgaere? Jann-
MIHTE YPABHEHHE PEAKITHN,

Hakpoiire samry npofupry npofnproit Gonswmero aua-
merpa. Yepea 1—2 MUnyTh NOAHEAMATE Soabmyo npobap-
KY BEeDX i, He NepeBOpAUMBAN &€, MONHECHTE K ILTAMOHN
cuupronky. Yro mabmomaere? Yo MOMEHO CHASATE O YHEC-
rore colpanaoro raMmn sogopoga? [Nowesmy sogopon cobGu-
P B ODepeRepHYTYH npofnpry T

Bapuaut 2. llonyuenne, cobupanne
H PACNO3HABAHHE KHCAOPOaa

B npofnpry ofsémom 20 ma opraeiire 5— 7 ma pactao-
pa nepoxceas sogopota. [IoAroTORLTE TARKOLILY K AYUHEEY
(nMomoosriTe 68 |, KOMGA OHA SArOPHTCA, BIMAXAMH DYKH
noracure). [loguecuTe ¥ npobnpee ¢ NepoKcKIOM BOSODO-
AR, KVIA NPeIBADATEILHO HACKMILTE HEMHOTO (Bl KOHYHKE
mnareaa) oxcwgn mapragina (IV). Yro nabxogaere? Jamm-
HiFPe YPABHEHTES PEAKTINT,

Bapuanr 3. lloaywenne, cobupanmne
H PACHO3HABAHME YIJEKHCA0TO rasa

B npofupry obsémom 20 ma nomecTirre KyCcomel MpaMopa
# npuaeiire pacTrop yreyeHod suenori. Yo saGmogaere?

F2i
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Yepes 1—2 MuHy T BHecHTe B BEPXHIOKN YACTH NPohRpEM
ropamyn ayuuuky. Yro uabnogaere? JannmnTe ypapHe-
Hite DAL B MOAeKYIApEHoNl ¥ HoOHHGR hopMax,

B npobupry uaneire 1—2 sn OpoapavHOrs pACTBODA
panecTROBOM Boanl, Henonesaya 4MeTyIo CTERANHEYIO TPY-
SoqKy, OCTOPOMIHO NpPpOAYBATE Yeped PaACTBODP DRUILIXAES-
M RAME Boanyx. Yro mafmogaere? 3anmuuTe vpasRe-
Hile PEAKIIHN B MOIEKYIAPpEOH 0 HoHHOA dopMax.

Bapuanr 4. lloayuenne, cobupanue
H PACMO3HABAHME AMMMAKA

B npofinpry npuaefire 1 —2 M1 pacTsopa xnopMoa aM-
MOHHA, & J8TeM TAKOH e 00 bEM DACT BODA IR OTH . O e
NHTE NPpoGNPRY B ACPMATEAC B OCTOpOMMO marpefiTe wn
naaMenn ropeaxki. Yro pafamogaere? 3anHmeTe ypappe-
HUE PEAKLIHN B MONSRYARPHOE ¥ noaEHoi (popmax.

MogsecnTe K OTEEPCTHIO NPOGHPER RIAMHYID KPACHYIO
nakmMycoByio Oymamry. Ymo matmonaere? Ocropoimnao no-
HIOXaiTe BRAeaAnmuiica raa. *to omymasre?

BapmanT 5. llonyuenne, cobupanue
M PACTIOZHABAHME 3THIEHA

Cobepure npubop aan mo-
nyvaenna razon.  [Iposepire
aro Hi FepMeTHTHOCTE. B npo-
GHpKY NOMECTHTE HECHOMBKO
rpasys HAH KYCOUROD Hoau-
sruaensa, daxpofre npobkod
¢ rasooTEOAHOHR TpyBRoil
apEpenuTe Opubop B TATKE
NITATHBA, KAK DORAIAHO HA
pueyuke 150. Harpeiite co-
peprcaMos npobaprn. Yo ma-
Gmopaere? Mponyvernme nomy-
HEHHEIH A3 9ePes oK eIe -
HEIl PECTHOD OOPMAHTARATA  Pue. 150, Hpntop
wanus., Yro uabmogsere? Sa- AS8 D0SYY0NRN STHLARRL
THIIATE VPaABHCHMA npoge- ASHOINMepRsames
TAHHKIX PeaKkmi. ittt i
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lpakTuyecxkana paboTa W 2

XMMHAYEeCKHe CBOUCTEA
KHCJIOT

Oneir 1. Baaumoneiicrene
KHCJIO0T ¢ METAJJIAMN

B ape npoinpri pagefite no 1 —2 sma conanofl KHea0T
H OOMECTHTE I [IEDBYI OpOOHPEY TDAHVAY IHHKA, & RO
BTOPVIO NPOOEPEY — EVCoOUeRr MELHOH NPoORMITOEH (Nnac-
THHL). Yo madaoaaere?

B gee opolupzn aanelrTe oo 1—2 M0 pACTBOPA YEOVE-
ol KHCAOTH H OOMECTHTE B NepEYIo NpobHpEY TREHEVAY
MMHKA, A B0 BTOPVIO OPpolRPEY — KVCOUeK Meqnod nposo-
aoEn (naactuEsi). Yro uabawgaere?

CipopMyARpyiTe ILHBOL O BIAWMONERCTERN HEOPTAHRN-
HECKNX W OPTAHNYECKHY KNG0T ¢ MEeTAIIaMH.

Hanumure ypanuenns BoaMOHHLEX PEaRIni B MoJeKy-
JAApHOH B monuod popMax.

Onmr 2. Baanmoneucrene
KHMCIOT ¢ OCHOBAHH MM

B nee npobupkn sasefite no 1—2 ma pacTeopa rugpo-
ECHAa HATPHA W aobapere 2—3 wanan pactsopa {peHos-
trranenna. B nepeyvio npodnpiy opaaeire 1—2 Ma conanoi
KHCIAOTH, & BO BETOPYE} — CTOMBKD ¥e DACTBOPA YECYCHON
EHcAoTH. Yro sabnwoaaere?

HannmuTe ypasAeREA PEAKOHE 5 MOAeKYIADHOA W
HoOHHOW fopmax.

Onsit 3. BaaumoneiicTrene
KHCJIOT ¢ CONTMH

B ape npofnprn gaaeiTe no 1—2 sa pacteopa kapbomna-
Ta kaanAa. B nepayvo npofupry npunefite 1—32 ma cons-
WOt KHCAOTH, A BO BTOPYI — CTOALKO e DACTRORA VRCYC:
Holl Kronorel. Yro nabaogaere?

8



B gse npofnprw sarefiTe no 1—2 Ma pacTROpA CHANHKA-
Ta kadia. B nepayvio opobipry npiaeiite 1—2 ma cona-
HOil KHCADTR, & BO BTOPYI — CTOABKO e PACTBOPA YRCYT-
ol kucaors. Yro nabnwogaere?

HamnmuTe vpapHeHa#d peaKiHl o MONCcEVIAPHOH N
MoHEoil (popMax.

MparkTuyeckan pabora B3

Pacnoazmasanne
BEIEeCTR

SJamanue 1

c MoOMOL LK KAMBCTEEHHRIY Fﬂﬂlﬂ:ﬁ[ﬂ: OnpEegJeanTe; B K-
KOOIl M3 BEASHHEN HAM OpOSHPOK HAXOLATCH PACTBOPL
ENOPHLA HATPHA, kapboHaTA HATDHA, CYALGNMTA HaTPRHA,
AOCTATA HATPIA.

3amanmne 2

C noMomso KAYecTReMNLIY peakinil onpegenure, B Ka-
KOt M3 BREAAHHEIX BAM OPODHPOK HAXOLATCA PACTRODE
XTOPUAA AMMOHIA, XI0puan Gapis, XAopuis AToMHHna,

Jananme 3

C nomMomLo oJHOrO DEAKTHEA ONPeJeanTe, B Karol ua
BLIIAHHLIX BAM TPODHPOK HAXOLATOH PACTRODLL FAOKOILT,
rARIEPHHA, GETKA.

Jananme 4

C nomMomen WHIRKaTOpHOR OyMMKH onpegemnte,
B HAKOH H3 BMIANHLIX BaM npofnpor HAXOAATCH PACTRO-
Pl COnei: AEeTAT HATPHA, HHTPAT AMMOHHS, cViL(art
HAITNA.



[IlpoekTHAaAA IOeATeJIBHOCTH

"_pﬂEHMH“ deameasiocmb — CAMOCTORTEILHAR
TEHOPpYEeCHAN JeATeALHOCTE f.lﬁ}"-lﬂlﬂl.ﬂ.l-!ﬂl:‘-ﬁ. PEFYALTLTOM
KoToOpoil ARIACTCA HHQOpPMAIROHHEMI OpoavET — ohopm-
JeHHBH npoerT, odnagmouyui HoamaEo.

B pﬂﬁ-ﬂ"ﬂ!‘ Hadg OpoeKTOoM MOEHIHO BRI HTE DIOCTER OCIHOE-
HELELE TR0,

Modeomonra: POpMYITHPOBAHAES TEMBL TRORKTH, €70 8-
M M AASAY, ONpeIeIeHHe HCTOYHH KOS HEhOPMALTN,

Maonuposanue; axbop cnocofos oTOOpE B AHAIHIA HH-
hopmanMN, paspaboTKAe LIAHA JeRcTBHA; BLIODNHEHEE
FHIOTEE,

Hecaedosanue: paapaboTra METOARKE HPOBEASMHIS Xit-
MHUBCKOND SHOTEPHMEHTA B &8 DEAJIHIAINA B IPOLecoe
BRLINOMHEHHH [TPOSKTA.

Todaedenue umozos u GopMYIUPOSGHRLE Gbia0008: BHa-
ana cobpaHHOR TeopeTHUECKON N ANONEPHMEeNTANLHOR
MupopManny, ofopMIsaNe PeRYILETATOR, (PODMYANPODKA
BRIBOIOH,

Hpedemasrenus peigasmamos: DTOATNOTORKA MPESIEHTA-
MM, BRICTYILTEHNE ¢ OCHOBHEIMM HIeAMI NpoRe danol pa-
BOTR, VHACTHE B HAYVYHON IHOKYCCHE.

Pehaexcun; CAMDONEHKA W ONEHKS PeayALTATOR M HPO-
HECCa NPOBEAEHHH NCCAEJOBAHMA YUNTEIEM, OfAHOKIACE-
HHEAME, 0DIECTREHHOCTHID.

TemMbl NPOEETOB W HCCAENOBA KW

1 (fam cpeduux wxoa ceascrol smecmuocmu). Heeneno-
BAHHE NHTHEROH BOAL PALTHYMHBIX NPHPOIHLIX HOTOYHHKOR.

1 (fan 2opodexux cpednux wron). Hecaenoranue soao-
HPOBoIHOH BOgLE.

2, lopsmeHde KAMSCTEA THTHER0M BOALL,

4. Hoecnegopaame XOo3ANCTEEHHON B TYAISTHON MLLTA
PARITHYHEIX MAPOK.

4. CoppeMeHHEE HANPARTEHUA DAIBHTHA XUMHYeCKON
TEXHOMAOHN! OHOTEXHOTOMHAE | HAHOTEX HOSOrAM.
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112
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Bogopon 70, B2

Boanyx 68, i

Boaokna 60
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Boocranopnemme 25, 157

lenm 102
Femerianor il paa 201
Iuaposa 150
Ipemywndl ran 70

Menarypanus 51
Huenepewonnas cpogs D5
Junonepennn dhaan 95
JAnenepense cuoressl 95
Aueeonmamns 145
Hoaop 32

ARecroeTh Bogs B3
Himmune wpucranas BS

daron Aporaapo 6B

o TIOCTOSHCTINE COCTARA DO
eoran 105

Joan 101

Haomeopna 116
Haomepe 116
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Hurufwrop 135
Houw 25

Kartaanaarop 133
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Kuneaxopog 71, 120
Kocaorawe goman 71
Kneaore 147, 180—187
Epneranamaeeia peinéren
— — promman 33, 105
wounas 26, 27, 105

- = MeriaTHueckan 39, 106
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