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Kak nonb3oBatbca y4ebHMKOM e

B avom yuelnoM rogy Bl HaTHeTe Haydath nossill 108 ssc yaebuuit nped-
MET — XXMM HL

XHMHA — HHTEPECHAR 1 CAomHan Hayia, [lan onaaaeni e Heodxoamme
HE TOOHKG VOBOHTE I3VHacMBlll MATEPHAL, HO H HAVYHTLCA TIPHMEHATE NOUTYHEH-
e STLARMA.

;*_L SLENETHAE To0r XATALEEET Rasd fl'pl-ln'.lf[HTﬂﬂ ﬁ-:'.l'BZEl-"IhHG HE B OM LIIan.': JLTH U’ﬁ"
HCHEHWA MHOIMMX II'FI-HT.I-EI,.'I.'I-I'.HH HB.".II:HI.Iﬁ, i TAKEKE "]’:IUI‘I:.FBU.U.':WHHHE muﬂﬂﬂnﬂ.

KI‘IHHTD HE HE Y RET s TOCAEIOBATEN LG B C 51}.'1hll:rHM BHWMAHBEM, npr.'lti-'
A BOCPO Bl JVIEHLL XODOIIG YEROHTL OCHOBHAME SAKOHE W BRMCHOR IS XuMiie-
CEME NOMATHA, KOTOPLWE COCTABAT (PVHIAMENT BAIIMX JUANMI N0 XHMMEH,

YepoeHne 1 snoMIHANNE yaenoro matepuata Hodee HOEXTHBHD, ecim
APHACPERNBATECR ONPERETeHol CHOTEMBL TIPH BI0 HAYIEHIN.

Tak, nayuenne paannuHbX BEMECTE MOWRHO TPOBOIHTL N0 CAMMOMY [LTAHY:

1. Hagmanme, suMiyeckos crpocuie, o0mad XapakTepHCTHER REMECTHA.
K smxomy siacey BeHeCTs ouo OTHocHTes?

2. Haxosmienue b mpHpoLe.

3. Coocofis NOAYIEHRA: K FRBOPATODUE, TPOMBIILICHHOCTH.

4, Pwanueckne cBOHCTRA,

5. XuspqeckHe cuofbcrm,

6. llpuMesenie,

B vueduuse DOMOIEHE VIGEHAHS, CACIYA KOTOPKM R HAYYHTECH MPHME-
WATH XHMUYECKYID CHMBOAHKY, COCTARAATE XHMEYECKHE hopMyisl 0 ypasHenns
PEAKIINGT, HAVIHTECEH PETIATH 3A0ATH MO XHMHEH, MPOBKIATE XHMUYeCKHN SKene-
FIF'IHE'HT. .I‘ AT HAMKHD, TiK Kak XHMHIT — EHEI'.IEI'.II!IH-E'HTH..'H:H-HH ]{3}”':3_

EEITDHHHTI.'.' KHHTH o XA, B TOM SHEDE 1 J""II.'EIlI'.IJn'IIE. FE0r Cal MO CT O T -
HO YHTATL ¢ KADAHJALIOM B PYKC N IEAATH 3ANHCH B padogedi TeTpamw. 3Ta Tet-
pATh MODKHA OWTh NOCTOAHHBIM COVTHHKOM B Bamel pabore c ywelnnkos.
B pee Bh MOMKETC BOWCATL XWMITHECKHE (POPMYJILL Il VPABHCHUA PEAKIB, cocTa-
BHTH KTy CREMY-KOHCIEKT K H3V4EeMOMy MaTEpHAITY.

B cxemy CAeAyeT BONCHBATL OCHOBHEIE NOHATHA, ONPEACICHHA 0 COOTBET-
creyviomme opudepsl. [Tpusognume 8 yaeliuke cxess o TadJM sl MOTYT nocay-
HHThL BaM MHOIOKPATHD, 8 HMEHHD TPH: NPOBEPKe COCTARTEHHON BaMM CXEMB;
MAVHEHHN 1 YCROSHHH HOBOMO MATEPHALLY MOBTOPeHIN 1 0000IIeHIN HAVICHHO-
ro vateprata Ecii o TedenneM Bpesmenn Bbl Roe-4To SlBAH, TO, BINISHYE HA
COOTBETCTRYEDILVIO CXEMY MW TabAHIY, Bel BCOOMHATE CAMOE OCHOBHOE, CYIIE-
CTHOHMOD s &.’J HUTEHHA TEHCTIL.

B exesax o TabOMIGAK MBeTHEME CTPeARaMi 000IHAYEH MATEPHAT, TOLTe-
MANMH VCROPHIID, 3 YePHBIME — Heobxoamusil 118 Aaasseimedl creTeMaTiaa-
WwHH 1 yraviiaenns amanm.
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EHAHE _|'|,:1 EH_ EVEA KM O PCNOEI0 R e mm‘.mm—
KO W APYTHE IEIFREAHEN MATEieain0g, G TEKES CHOTRME RONPoCoR,

LITO YNPEEHEHAN 1 SR04 SHAMMTEASHO OENErYaT BRY CAMOCTORTENE-
AL B My yaleyen palioTy 1 DOABOART YENBWHO NOATDTOEMTHCR K S34E-

Tl W GEIAMGHANM,

[Myresomrmeaey no yUefiHUKY MOTYT COVEKHTE CNENHATHHBE IHAKH (Kak
JHAKH AOPEENOID ABmmenin ). BrrMaTeasno paccamoTpuTe Ha oDopoTe THTYAL,
yTn of0GHAMAET KRAUIKEL aHaK.

HYrobu obaeranrs faM NOBTORERNE, B TEKCTE yaedHHKA YKaIans! CTPARMITH,
KOTOPLIE Bbl JO/DKHL BHIMATETEHD TpounTaTe. MHooma s rexcte yuebuna yra-
SAHHBIE CTPAHHIE OTHOCHTCH HE K NPoicnnoMy, a & yeehnomy MaTepHly, Komo-
pdii il Byaere Gonee poapobng wvyears B gansieiioes, Takie comakn gamres
TEX CAYHENAE, KOTAA HIVIGEMBE JAKOHOMEPHOCTH, SBIEHHS WIH ZApyroil daxTige-
CHMIl MATEPHAT B JAnhHedleM Kypee pacedaTpheaored fGosee noapobro, o
ARST BAM BOIMMENOCTE SATTAHYTE SOCEHE 7 IGAYHATE GON00 O0THEC H CDo0 e -
HEIE 3HAHAA, Takod moaxol kas ocobeHno OVAeT NOUeteH NP NoroToREe K Bbi-
MYCKHOMY SHIAMEHY WIW K BCTYTIHTETRHOMY 3KIMEHY B BRICIIEE yaelHoe 3ape-
AEME,

Yroinl viEINTHCH B KAYECTRe COOMX JHaRNI, cTapafiTech OTRETHTh Ha BCe
BOTIPOCH, BRMINOAHATE YIPAKHEHNS H PENINTH 3A02%H, KOTODHE JAHM B KOHIE
KEMON PaATETa.

.E[J'IH COBCRINCHCTEYBANHA :tHﬂ.I'II"lﬂ Iy X METE ‘Ill'ﬂ.Hl-T‘L" 1] np}rm:: KM, KO-
TOPLIC TEIM MOMET NOPEROMEIIDRETE VIITEIL,

Joporwe apyaea’ [IpucTynas & nESyuesinn XHMUN, Bh WVEKHSL 3HATH, 4TO
DCE CRCARHNA MO XM AE, [TV HCHHBIC HE }'IHJ]G.F-', II:!'.:I'III.I.I M TOALED 48 Coadin
axaamenor, OHH MPATORATCS BaM 0 TPYAORDH AESTETRHOCTH, B BAINEH 1TORCE-
mHesroil wmann, Celivac Bech MBD OCOZHAET, ST0 BROXHBAHNC YEN0REYCCTRA BO
MEOrOM GyaeT 3aBHCETE OT COCTORHMA ORpYEamel cpeas. K cymecraymgemy
SEOADMNHECEOMY COCTORHED OpHpoakl, WHEOTLL BECEME TPEBOEHOMY, TUacETil
MPHBEI0 W HESHAHNE JrAbMH DCHOBIME SAKOHOMEPHOCTER XUMHH, 88 NPaKTHYE-
CHMX focTHEeHMR, [ToaToMy SRaHHE XHMIY HeoOXOaNMO Ans wenoseka nobod
ITEH:HtE'I:EHH. TAE EAE JOA EEEIOTD S HAaD — ::rm-ruﬁnman. pﬂ.’!ﬂHTH'.IJ H I.'T.I'.EI'J-EI'
HEHMIG MBI B Named]l nARIere,



MepeoHavankbHble
XMMUYECKUEe NOHATURA FIABA |

§ 1. Npegmer xuMmuK. Bewecrsa U MX CBOWCTBA

B MY KIESCCAX B WEVULTH OPUPHIORETEHHE, TPHCTYITAN K Hivye-
HHID hHAREA 1 GROAOCHI, TOEHAKOMILTHCE ¢ IOHATAAMA «HIHCNECKE TeaDs 0 aBe-
ILECT 0w,

Yrofiel BRACHATE, ME8M OTTHLAOTCH DOHSTHA sthHaMYeckoe Teoe i aBene-
CTHOF, BCOOMHHTE N3 KYPCOB MPHPOIORELICHEA 1 OOTAHHEH CBEIEHHA O COCTABE
PHIHYECKHE TEN, HANpUMep rpaanTa o sepua. Kycok rpanura, sepuo — amo ha-
IWTECKHE TEd, HO OHM Heaanopoitis. Ha yvpoxax Gora-

HHEHM BLl BRESCHSAK, 9T0 B COCTAaR Bﬁplla AXCAAT 'H.'I'.IH':(- |

MEELT, EH"_"H.HL PACTH TN e IHFH, it I'l'.l.E]I HT COCTOHT H3
KBApIA, CO0AW M nojeporo mnats, Keapn, caoja, no-
JEROI TITET, KpaxMas, DEnok, PacTiTelbHbe KHpk —
aTo BemnecTea. OIHN B Te He NPeAMETH SacT0 METOToR-
JAKT M3 pasHeX  semects. Tak, Hanpusep, Ls waro-
TOBACHHA TPVD OO0 M Toil e opms HCOOILIVIOT
sieas, crexao. M Haodopor, A8 #anoToRIeHHS pazHkx
MPEAMETOR, HANPHMED PAsNoil DOCYAB, WCIMTEEYET

OOHD W TO e BelecTh — CTeRI | [Hic. 1] Pnc. 1. Paconroase
Caegopatensson, Fbl‘l:ﬂ-'l HECKHE TEME COCTOAT M3 BE-  ppseaserhl, Haromonses-
ECTD. Hhle Ha CTEEN

Bemecte ouetbh maore. Flapecrio ool mHTHES-
AUATH MILTHOHOBR BCHIECTH, W BCC OHH  XADEETEPHIVIOTCA  ONpPelesetiibiMi
CROHCTEAMIL,

! WWWM;;W-ﬁ!
imtw%mﬂp’mmmwmﬁ |

Ha sypea guank BaM BIBECTUO, 9T0 KKA0E BemecToo ofaagaet onpeac-
AcHUBIMH chusmurcknMn cRofcTRAMKE (cxesa 1),
Cxesma !




S el IR Hazoropeie yHeHbe CHHTamT, 410 aToT TapsinH 'mm'mi_m
Opewwsro Eranta, rop sexEps @0 «odadas OINaLans =Egnesis,
-m.mﬂwmmmn.mw—m
=dcEyCcoTe0 Opeasaro Erwntas. Moaxe apafcade yekse HEHSANM

Oihia w3 S0cday VM — BIPMENNE BELECTTS, UL COORCTE 8 PO o -
NP BCROILIMENER SEUECME § MPOMBNELTENNGCTIN, CEARCKOM XOARTCmee, Medus-
re. Hanpusep, sces NagecTHoR REIECTRO ATIOMHHWH MOKHD OXADAKTEPHAORATE
TaK, AmoMmuanili — setann cepebpucto-Genoro usera, CpaBHATERRHO AcrKHA
{p=27 r/ex™), nnassres npr tesmeparype GO0 °C. Asmsmne#l ovens wacTi-
uei. [lo asexrpieckoll MTPOBOAHMOCTH YOTYIAST JHIE 3080TY, cepedpy ot Memm,
M3-3a AeTROCTI ATROMIHNHE B WIS CIUTAROE UIHPOKO HCNOTEIYETCA B CAMOAETO-
M pa.b:ff‘l.‘li.‘l'_l.‘ﬁ]t‘]:ll'll'l- EI'IJ TAEMEL HEF[‘LL'JE{}"H]T IR WAV NOETCHMA E:I'ﬂl‘.']ﬂ'FIH."IEEEHI
MPOBOAOE B OPEIMETOR ORI

Adpyean adaua XUMRN — ROIYNERNE PAITNYNET GOWECME, ooy @
SKOMOMLKE CHIDAKE, HATPAMED [RUIMHEY IUIEACTMACC, MEHEPLIRILY viaobpeni
{cynepdocdaTa, aMMUANMHONT CEANTPE B A ). ACKAPCTE (ACIHPIHY, CTPETTONN-
Aa wAp) BT ITH BEMECTEA MOTVIAIT MYTEM PATHYHEY  XHMITHECKHX
(EEPaeHI.

Yro we TAKOE XHMEAT NHMHH MOSHD 10Th TAKOE ONpPemeIenne

XHMHA — HAYES 0 DEOIECTRaX, HX CROHCTRAX, NMPEBpAllEHHAY BEenlecTn
H ARICHHAX, CONPOBOHR RO 3TH NPERPANIEHNH .

.&'_-'THHE FH'.L."IL YHEMH B HR'-"‘IHﬂ"I'E‘KHI-F-IE’E‘EEIH T

XAMHA NPOHIKRET BO BCE ORJACTH XDAATICTEA CTPEHEL Xt ofiecneqnsa-
€T MepepalboTKy MRIE3HME HCKOEEMbIX B IEHRME TPOIYKTEL METLLIL, HX CIU8-
B, TOILTHIG,

Ha sypeos npspoionetends i OHOAornn BaM HIBECTHO, YTO TPOIYKTHE-
HOCTE CEALEKOXOMNCTRONNOND OPOHIROACTEL BO MEOROM JABHCHT OT TOMD, KaK
KITMMUECKAR TROMELIEHROETE ol eCesRIET &I MIHHEHLALHEIMN :.r,:l,aEupEH:.m:.m
M CPegCTEAMH 320HTEL pacTenuii o1 ppegmtenci, He medee pasaa poith XHABE B
[[pﬂ}mq.’lmt: FI'FDHTE‘JIIJ}IHII METODFELTOH, CHEHTCTHYMOCERX '.I'HH.'I-l.L'l-I. TLTAE TMALC,
KPACOE, MOKMIMY CPeIcTh, MelikaMeHToR.,

Hayuan Kype XUMIH, Bhl VOSILHTECh, UT0 TIVTRKD PARIVMHOE HCNOABIOBANAE
ananui no e Oyaer coocodorbonaTs yeemeienng GoraTeree crpans. He-
YMEIDE, HEKDHTPOLMPYEMDE HCIOIEIORAHAE XUMITECKHY BEIECTD 11X [IPespi-
WEHNil YAcTO NPHBOLHT K SAMPAIHENII0 OKPVEANITNEN CPeIs, YT0 OTPHIATENRHO
ATHHET HA EHAHE FEE"ITI‘IHH, AHBOTHKEY B YCIrFs Kl

Crroevere wa sonpocws | —5 4. 13



§ 2. YucToie BelecTea U CMecH

1. [Mowewy BeqecTEd HslBELET o caeceR ¥
2, Hagme emocofisl paoseiedes cuecell pes pmeecTeb [ coymass o fisessr?
A4 Enxpe cuec paaieamoT (unmiTpondmiees
A Kok npimoteearms T o nposecTn duunTpoime [BCNsMEITE D EYRCE TpEpogoneasmn )

B npupoe BemiecTiE  poerpesanred IPeRMyIECTEEHHO B BHIE oMecei

(cxema ),

OaRopoaHMME {FOMOreHHMMA ) HAZLIBAWT TAKHE CMECH, B mwboil Touke
KOTOPRIX COCTAB OMBAKOBBI, T, €. 3T0 CHCTCMB, HE HMEKNINE [Palt-
Wl paagesa s,

daske © DOMODIBK MAKPOCKOUA  meassd o0HapyYANTE YacTHIM BemecTs,

FEOLAITHY B 3TV CMECE,

Heu,mupn,q.uuum (reTeporeHHLMT ] HASLBAIDT TAKHE CMECH, COCTAE Ko-
HeoaHEakos. B oy oke nenoopy sl

TOPEX B RiGIHEE TELX O

FLiaid HAH O BOMOITH MHEEPOCHECIE MORI0 SAMETHTE YaCOTHIlE BelilecTs, ¢o-
CTARNAMIINY CMECh.

Cxesa 2
| I i |
1 I
=i | e
J, Mpnwens l
PacTeopsl Hobgpeaimal com | - Cuece nosapeidofl oo ¢ mee-
PHLA WMETPMA} o CAXAMR B BOae KOs, FEEW ¢ s
- ., Cxema 3
[ i i i i ] ] (LT { e | |
| rm— A =
1eriLi ] OIHAPOIHEE |
! 2 : N . L - — whl P
j L2 EMamT 1 i Waanimjser= | | Kepi i i1
1
i Hil HAIH Il i 1 It | ]
l 1— l Mpwmepn
Chroransa- Mpiwmcen- Crraepene Wi e Mponanisg Tloayuc e
e waeTm | | eTen @ WLEn T FAT Miidas CTEC CHXH iHE [ifi WHE | digi=
LMK 0 TMHETHE apyTHE. pe= | | el na W oap TIL e CTER [
noges 11 pa- MaTEe I HecT I M3 [T 1Ll EETTTE
MCHHITCN IHKTIE B o ng i AEERPOT
i oimeT= BENLTN BEIT
HE NETE s 1L BENETTH
ne g noAp,




Ana ximMEvecknx sabopatopiii o TPOMBIILISHHOCTH YACT0 TpefvioTes THe-
Thig BEHEeCTRA.

; - . .-!

CymecTayior paannminsie cnocobil pagtenciis oveced. Oamamosmca Gio-
nee nonpodHo ¢ araMe coocofasie (cxema 3)
Jaganse Hpn srenen Texcm o pasaeicnnn cyecedl n TETPRUIH COCTRNLTE CXEMY OCHDUE R

CIHCHh0S PRATCHERNG TEIHOPHAREE o adnopoinus cxecelil. K wagouy coocody BREMMNTE TpH-
s, CONIDCTRIENTE COCTRIICINY G BasH cxesy on cxemod 3

Brutesenie pemecTs v peaapopoanoi (rereporennoi) caecn
1. Ovrecraneasme

a) Buaeneune pemects w3 BeoaMoponHol (reteporeaoit) caecs, obpaoo-
BANH HEPAcTROPHMBME B DOEE DEIRCTEAMN © pasmreoil nroTrocTse, Hanpi-
MER, METEIHWE OITKN 0T JIPERECHAIX MOMHO OTIEANTR, @CAN 5TV CMech Baion-
TAETH C BONIOH ¥ BaTh oTeroEThed, Keneansle anpags ONYCKARITES HE TR0 COCY A8, &
ApeBeCcHEE BCILIMBAIOT, H MY BMGCTE © BOAOH MOSMNO CANTL (puc. 2, a, 6, 4).

i) Hexomopsle pemecrs ocasEoTed i pode © pasimyioll CRopocThi,
Ecan pafonnrars ¢ sofof IIMHY © IPHMECHED NeCKS, TO NEC0K O0CIAET SHAMHTEIL-
HO DreTpee (puc. 3, g, 8). JToT cnocof MCNOAEIVETCH B KOPAMWYECKOM NPOHI-
BOLCTHE [UIH OTACASHHA [eCKa o7 radisl (IpoMapoicTe0 KPacHMX KHprvedi,
FAMHAROR TOCYAR W 3. ).

g) Pagpenemme cMecH MATOPACTHOPHMMEX APYT B APYIe ®HIEGCTER c pad-
ARMHOH LA0TRoCTEEL Caeck Oemauna © soaok, aepre ¢ s0aod, pacTHTEARHO

W
%

13

2
Pae. 2, Orpesenig measnii oo ( 1 or ape- Puc. 3. Paaauuble CEOPpOCTH
pecHbX {2 @ — DEBINAHNE CMECH HETEIHEN 18 Jphe- OCIAILCHNA  DENISCTD W ;e
BECHEN OMILIOK B BLY; 0 — PEaacacuime cadcn o i — I BCRITAHAH CMBCH [eC-
s d — CANREEHE BOAL ¢ BCIUEIRITHMI ApeBir- K3 C orAaMEoi nopogy; 6§ — npn
MBS OILUTERMIL B C0CVA OO AN Fo0f CMECil B Boge



Hedia

i
i
[ Haipia a5 RHY
4 [
Pue. 4. Jlenvres- Pue, 5. Ovuerea s o — cusgmne
B RPN BOgIn; f — caBanne Redrn

MACaa ¢ BoAnk ORCTPO PACCAAMBAKITCE, DOITOMY WX MOKHD PAIETHTE C MOMOITRI0
AETHTETLHON BOPORKH KK Kook (puc. 4 1 5), Hrora saaeocti © pasiinison
NAGTHOCTEE OTACAAENT UenTRsdyTHPOBANHENM, HATPAMED CIHBKM OT MOJOKA.

2. DwanTponanme

Budersnue sewecms U3 Neoduopodiod cMect, DOS0RIRNON PaCTagiRMbLEL 8
NEpaCTREOpILMLOML & gode seujermaavy. [ BRUENEHHA NOBAPEHHON COMN CMECT e
¢ neckos pabarrrsarm B soge. Hosapennan coub pACTBOPAETCA, & MECOK OCELaCT,

Yrober yeropuTs OTASIEHAS HEPRCTROPHMEIX MACTHI M3 PACTBOPE, CMECH
ipanrpywr (pac. 6), TMecok ocraercs wa (roasTpoRanLEoH Oymare, & npospad-
HEIfl pACTBOD MORADEHAOH COAW MPOXOANT Yepes (uuibTp. (Kak BwgennTs pac-
TBOPEHHYH) MOBAPEHHYE) COOL B3 BoAL, oM. 1.4.)

3. JleficTeERe MECEATON

Budersnue 43 HeoduOpOOMOE CMECH BEIECTIE, CROCOONBLY K HEMTZNINUND -
Rkl H, El.'...ﬂ-: HMEETCH, NAMPHACD, CMECH [IL!]'.H'.‘I'!.I.IHDB AegeEa H I'-'E'FI-I. TO WX MOGEHD
PEAAEANTD TPH THOMOIIH MarsHTa,

BhifcAeHAe BEIICCTE HA OOQHOPOAHOHA (romMorennodi) cmecn

4. Brmapusanne., Kpuorwuiszanim

Urodd pACTROPEHHOD BENECTRG, HATPUMED DOBAPOHUYID COJb, BREIEIHTE
u3 pacTROpa, nocrexnd smapueanT (pac. 7). Boga wenapsercs, a B qaphopo-
BOIL YALIKE OCTASTCH NOBapennas coab, Muorna npsiMenmoT yITapHaanNe, T, & 4a-
CTHUHOE HenapeHre soan, B peayawrate obpasyercs Hooee Ko e T posan e s
PRCTROR, TIPH OXUIAHECNNH  KOTOROTD PACTBOPENIINE BElEcTi0 BRUIETIETCT B
BILLe EpRCTAI,

9



Puc. 6. @uavrposanne Pue. 7. Bumapamaani Pmc. 8. Jlwernuasism

. Jlsetianmes

AT CNocol pazieneEnA CMBCEIl OCHODAN 113 PALTHYMHN B TEMIEPATYPRX
KHIEHHA PACTROPHMMY IPYT B APYIe KOMITOREHTOR,

A IRyEA  (REPE2ONKE) — RPUEM DUIEIERUE 0OROPOTHIT chMecel ny-
MEM MCTIIPENUR Jemyuey wudkoomell ¢ nociedymngel xondencayueii ux napos.
Hanpusep, noaysenne aneriuanposasnoil soaw. JAR aroro sty © pacTaopen-
HEIMH B HCH BELICCTRAMI KHIATAT 8 ognos cocvae (pac. §). O6pasyoimeca po-
ARNLIE HADL RONACACHPYOTCR (IPH (OIS B APY oM COCVIE B BRAE JHC-
THAAWPORIHHON BosL

6, Xpomarorpadums

Sror cnoeod GoHOBRRH Ha Pt AHYHOM DOFAIBEHNRE PASIRTREMEIN BENECTR
MOBERETIGRCTLEY QPYROro BEUed THa.

E' "-"._I-'TJI.HW“&F-.I ATOTO CTIOCOG0E MONCHD DEHAKGMNTEDS HaE tﬂrE,l.}'Iﬂ]]lE-M OEITE.

Ecom nmosocky w3 duurerpopansioil Sysar noagecuts Han cocynoM o
KRACHBIME YERHEADME B EIDFFI-].-'HIH’.E B HIX JTHIINE KRS MOAOCKH, 70 MOSIIG 28
METHTD, ST0 PACTBODR OVACT BIWTHIBATECH frymarodit  nogEuMaThes no Befl. Og-
HAKO TPAHNIE NOTHEME KPacki GvaeT OTCTaBaTh o rpamiinsE nogwesMa soas. Ta-
KHM odpasoM NPONCXIAT PIACTeHHE IBYE BEMOCTRE. BOAL M KPacHmerc
BELLECTRE, HPHALIDMETD pacTROpY KpacHblfl mser, B xasmuvecknx aadoparopisx
W HA MPOHARMICTRE BMECTO (DHALTPOBAALIOE DYMATH TRUMEHSET YTOM:, HIBECT-
MAK ¥ ap. FTUT METOL PRATETEHINE W DMHETKH BELLECTH BEChMa NeponiekTHBILIN 1
ILHPOKD OPUMEHACTCH B SKOHOMMKE CTRREL,

XpoMarorpan OCyECTRANOT ¢ LOMONLN CHEURATEHEE TpHOOpPOE —
I.FHJMI‘DFFBEIJDI.L, OCIENEE YaltTH HI-'FT'I'.I':I:I'HI“—H]:I'IHHH'I"IIl'[.I-I:i'I.i'.!H'II:tZHM KOAOHIER
u deTesTop. CHrHLL JETEKTOPR PerHCTRHPYETCH GAMONCILEM,

{rrnerime wa nompoci 6—% (o, 130
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§ 3. Dr3anHecKne M XUMWYECKHe ABNEeHNA.
XvMmUYeckne peakuuu

Beenamuime w1 Kypenn mpapogonegenng, reorpadunn i Guimnnce, Kixie assEmeiiin MoryT Epo-
AUEoXETE © pemerTias K SR ARASITHAM STHOCHTON TT SsEHesN BempTe?

C pemecTBaMy MPOHCKOIAT PATHIHRE HAMEHCHNA, HAOPHME: BOJLS Hena-
pACTCR, CTEKAO TUEBHYCA, TOMAWRD CTOPAET, METAATE pxaseroT w11 Ha cxe-
Me 4 NOKAIAHO, UTO 3TH NAMEHCHWS BEISCTE MOAHD OTHECTH K (huauseckiiy iwin
i KRAMHOCKEM AAIEHURM,

Mpranaxn xumwdeckax peainil, [1pyn coapueckis peakiliiax HCXoIHbE
BOIECTHL HPEBPALAIOTCH B APYIHe BemecTea, chaaguoniie APYIHME CeolicTad-
M. O 9TOM MOWHO CYANTE N0 RHENIHM TPHIHAKAM XAMHSECKHX peakimii
1y escderenie menronrs { HHOCIE cReETa), 2) pawererue oxpacku; 3) noaalesue 3a-
nava; 4) ofpasodauue ocadna; 5) ewdesents 2030,

MHOTHE N3 VEAZAHNEX (IPHINAKDR XHMHMECKNX PEaxinil Bas MaBecTHb W3
RypeoR npupotoRelenns W GoTanmdgn, TAR, HanpHMep, CHMHEYCCKAN  peak-
IHA — FOPEHNE BEIECTD — CONPOBOAGIAETCH BEYIEARHMEM TRILIOTE i cheTa. Baw
TAKKE MABCCTHA XHMWYECKAR DEAKIIHA MPAMOPA © COULAIE] KHCAOTOH, B Pesyib-
TATE KOTOPOH BRHOSARETCH yraexmeandl ras. ECOH BeAe snumics yraesnc s
A3 MPOMYCTHTE SEped HABSCTROBYIO BoAy, To obpasyercr ocagok. Takoll xe oca-
aox oOPasyeTcs, ecaN BRAMXATE BOMIYX Yepea TpyOoaKy, ONYUeHAYD B cocyl ¢
HABCCTROBOH BO0.

Cxemp 4
2 = . 1
i} e ] LS i ||
i = # 2 I —_—
[FETRR IR 1] Fhi 1 LIHLLT Tl | | (R Hbl [[HSIARINE KM 1
iiwaE, T TrIfL LIRE ] i IANEERE. i SRS k. Er AR BIdE |
THr e ' " ki, kDb s 1 i SILTTR]
| I i I'mT = | 1] I ] PAEFE sl e HEiE L i
i {WIgEALR VAN B (R LR TH= ] LT
peseps
[Laanaemee cTewsn, nomapenme wan i Cropaiie TOLESA, FRACHEE Opraime
MCPEAEE BOIh RN BRPCTH, [HIANCIEHE WA, K-
M MYLMIKD
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- AGGMMAE . MpocyiecTRoBans © VIl o M o AnsMeen NisTENCY
CLLEIE L EECE COaAaTE TAK HEIEBMEMA (MADCOBCKHA KAMEHD, € MOMOIING KOTD=
L'TO PO OHM HEEAANCE NOOOR METAND NPERCATHTS 8 30A0TO. 3TH MHO=

FORBKOBLIE MOMLTKN, BCTECTIEHHD, OKANMMBANHCE GE3yCnewns. Ho
B ATHY NOMCKAX ANNMMAEH DOHEDYRAN MHOCME [0 TEx 105 e -
BECTHLIE BEECTES B WIYIWNH IEXDTOPWE B CEORCTES,

Yenomus BOIHRENOBEINA W TESCHUA XRMHTCCKNX peasiiit. Boes nasecr-
HO, MTO MOJEH0 IPOB TRy IHee HOJEeTh, YeM TOHKYD ayvunuky. Eme tpyanee aa-
TOPACTCA KYCOK VTJH, ¥IOALHAA #e nLUih BOCTUIAMEHASTCA JETR0 H HUTEHCHEHD
CTOPAET, HHODLA CO Bapumos. Yew amo smowno ofsgcuumes? OrasspaeTes, To
A MAYANE MHOTHY XHMHYECKHX Peakuiil weofxommn NPIBECTH B TEcse co-
UPHENCHOBEHIE DEATHPYVIOIHE BEMIECTRA. IT0 JOCTHIGETON MY LIMSILHEHUEN W
REPEMELIMSORMENR, MTO 3HAMHTEILHO YBEEAWYHBACT [LI0UWEAAL OO HESE HOBEHILT
pearnpyiomnx sewectn, HanbGoaee Toukoe apofuienne BelscTE TPORCXOLNT DR
WX pacTROpeHHn. TloatoMy MHOMME PEAKIHH DPOBOIAT B PACTROP@Y.

Hasmeabaenne o nepeMenBaniie DEUCCTE — JT0 TOALKG OIHO M3 YCIoui
BOFHHUKHOBEHNA XHMHYeckoil peaxipn, Tak, npH colpiKOCHOBENNN APEBOCHELX
OHHAOK ¢ BOGIYXOM NpH cduritoll remneparype onwikn ne saropamrca, Jis
Toro STO0M HAYAICH XMMHYECKAS PEAKIHA, RO MHOTHX COV4asy Heobxogmo
NaEPesaNLE SeuEcma On onpedetennol mesmepany,

Caeayer painsuwaTh HOHATHA «YCAOHNE BOCEHTEROBENS W «VETOHHA TEEe-
HUA XAMITICCKIX peakimwits. Tak, sanpisep, 9Tobn Hadanocs ropenne, HATpeRa-
HEE HAHO TOVTLED BHAMATE, B 3ATEM PEIKIINA MPOTERANT ¢ BEIETeaNeM TENIO0TH
H CBETA, W mamdbHefimes narpesamne e Tpehverca. Huawe npoTexasr peaxums
pazaoenid Bogsl. B atom coyuae npETOR SICKTPHYECKON 3Heprii HeodRoIHM
HE TOIBKD [L1A HAMada Pprakiyn, B0 W UIA JATsHeHIIEDD e¢ IPOTERaH A,

Jnavenne puanvecknx B XuMEgeckEx antennit. Ha xypos npuponosete-
HHA BAM HIBCCTHO, KAKOC SHAYCHHE HMEKT (PM3NNeCKie SRIEHHE, KOTORLIE 0po-
HEXOAAT BORPYT Hac. Hanpindep, nenapenite BOAL, KOHACHCAUNA BOARITKE TAPOE
M BLEIAAENNE A0WAA COCTARASIOT KPYIOROpoT Bojdn B opupoae. B opoMuinmen-
HOM TPOHIBOACTEE METALAaM, AACTMACCAM 0 OPYTHM MATERHATAM NPHAXOT
onpeseieHnyn gpopuy (TpH MTAMIORKE, NDOKATE) W B PeayibTare moiyuamnT
PRESHOMOPAIHEE TTREMETEL,

Boapmoe IHAYCHHE WMENT XHMEYECKRe peakiEi, OHH BCnoaLIY oo 10
MOAYHEHIER METIULIOR (#0138, WIOMIMIH, MeaN, [HEKE, CBANHIE, 0N0Ba W ap.),
A TAKKE IIACTMACT, MHUHEPLTEHLX yaoOpeHml, MequEaMenTon n 1. 0. Bo umo-
FHX COYMAAX XMMHICCENS PEakine CAYMAT MCTUYHHEOM NOIVYeHHA SHEPTHA
pasemynnix saos, [pn cropasmn Tonane BeASISeTCH TRIAOTE, KOTOPYID UC-
MLV IOT B ﬁu'? H B OPOMBIILIEH HOCTIL

C..'Jll:l'ﬂ:HH.l.' O MY EC K INRDNEECCHE, DTPOTERAEITHE B ORrAaHAIMax acre-
F, WHBOTHEX W YeTODERS, TAKKE CEAJMHLL ¢ PAITHYIHLIME XHMAHSCKHMH [Tpe-
BPATIEHHAMN.
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ChmethTe B ponpocw 10—13,

I Yo wwyyser omann? Kakosws ee
BoEHe e ALEEm o amerne? Hamneme, ka-
K13 NRIVETE KHMABICHHT TMsniaeHpn-
CTH Bh HCIHVIARETE B I0BCelRsBHOl BAIIL

2 Yew OTANYARTCA TIOMATAA £DEime:
crpos 1 stends? [punemrme npsepa,

3. Ha coravmmers nepetis  mhom-
LINTE OTACELE0 HEIRSIEA DELECTR M npel
METGR: AETR, MAKPOMETE, MEIL, AR OIL
[IT¥Th, HATHARHIE, B0, CAXA.

4  KIERMH CXOIERME 1 OTIRATE R
HEMi  CBHICTBOME ClIAIRIOT  COemy NG
BEISCTEA: &) (OBApeHHLH COOL W CAXAp
0) FrRCycHRE KRCOOTA W B

& Ha ocRoBC MUANCHNOI OOLTA B
HEMUARI Y A0NOIHUITEILYE  ONTCRaTyY Y,
AUPOTHIETE  TIPHIBENEHEY HIRE Tabhamiy n
CpaminTe CRORCTRE MeTH N Cop.

Napasrepnse cooileres | Meak | Cepa

SaeETpreEan

MPOBO MG TEH
TenaonposaiAoeTE
berannimecknii Gacck
[lrer

[MaonTrocTE

TempepaTyps MILRISHHE
KoRkocTs

. Oxapeikrepayiive pasaeilbe coo-
el pisdEreHil eseoell B e 9ne-
TWE BEESCT,

7. Hdasin ewecr: a)cinipra 0 BOALE
ﬁ-_] PEUHDNG DECED W OCAXAapd B MEAHEX K
AETENEX CATRAOE: ) hodk W Delmrma, Kag
PREIRENArTS ST CMerir? TTednenTe, i ey
CICHICTIAN  ROMOONENTON  CMECH  GUAUSIE G
ME PEALIETAE.

§ 4. Monexkynbkl ¥ aTomMbl

B. Moo an dueasTposaniees isbdge-
e W EeTEOpE oeEaperny coa? Thosesy?

9, s csech nosapeasodl coan c
peckest oo omwost, Kax ma wee DHICNTL
nompenmyn coik i pecok? Hagne cooiict
el BEWECTH, COCTHRIANIMINY CMECH, [P
Tl VHHTRREHITCAT

10, Cocranese & TeTpaad Talawmy w
FUMLTHETE 20 NPIMERKIME R DCINDG RAIECTN
FE S ORET

Anzuenwe
ATHE PRINFECEHE
H XM
REaemiti b oEEIHN
1B SEETeALHOCTE

[jristepsee AEAciRn

"ETUBE RS
1. CIrEamvecsEny
e e
.y Y ik,
2. Kupimcornx
Ly i
i ——— 5, W]

11, Kakoe na nepoyBcasnmpy Swwe-
il me AmTReTeH ek

1) sasepaine skl

23 NNARAEHIE ANEMHEHHA

3 ropesee HeEaHER

4) woEapeHns Iogs

12, Kakomed yEssiins  pcEngsose
HER W TedaEian xesimseckiEs peaknnf? MMo-
HCHIETE H3 WOIKPETHEY THBEpLL.

13, Harod H3 Nepopeciciimy AR
il 1 ABRIACTCH XMMIPIECERNY

17 pmanieine seses

2 TEUrOEaERE s

A wopeanee Deiceng

4] mcnapoame boied

Tioarroqare oo weoefimky duasikn pasaes « [lepuoariaanese COEIEHA O CTPUCHIH BREUcTisey,

Bakunmi GILTAMI NMOSHD AOKBIATS, $10 CYIOETIVIT MOJCKYTM 0 ST0MM T

Boaswssoscane npeactagscanil off aromax v soackyaax, Jpesnerpeye-
ciuit niaocod Jemowpur 2500 per masal NpeqnoesHa, 1T0 BCE TEAA COCTOAT
M3 METEHANIITNY, HEBHIAMBX, HEJeTHMBIX, BEMHD JEHAYIIHXCH YACTHI — aT0-
mop. B neprpoac saToMs OOHBYECT <HETETHMEITS .,
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Muzann JHEMSHUTHA OTOYBCTEEHHEN VesskiR, Oauss W3

Bacwneonsy CCHOBOMNORHWESE  ATOMAO-MONBEYRRDHO. YHE-

NosioHocos v, Buyao Soneod BENAD B DASHATIMY MEOrH

(1711 —-1765) cORGeTEd Hanni. -CoanuuaR saoluigHDBSHHYID
CHITY BONKM © HEOaiKHOBEHHOL GAAOID NOMATMA,
Nosopocos ofsmn BCE OTPAGHM NPOCBEUIAMKE,
- HETODNE, PHTOR, MEEss, ik, MAHEDEROT,
MYOOMHAE M CTWXOTEGMHEN — OM BOH WONLITRRA, BLA
nposive,, = (&, G, Mhassad),

VueHne 0 MOMEKVIAX H ATOMEX B OCHORHOM GLLA0 PAspaboTiHG B CEpeAHET
XVI 5 seanxkus pycoxns vuerus Muxamaos Bacwisernues JloMoROCORIM.
OB YTHEPHULELT, 5T TETA B OPHPOULE COCTOST M2 KOPIVOEY {Mouexy), & cocTan
KOTOPBIX. BXOAHT AfeMeHTH (ATomMu), Muoroofpasie semecta yueHesrii nposop-
JU 'LIMEI!H_'] COEJHHEHHEM DIREHLBY AToMOn R lllJ-IIL"R}'.ﬂEI H !'.IE.';IEIH'IHI:JH
PACTIOIACHHEM ATOMOB B HHX, YAHRHTEARHO DEPHOI | cMeandl 108 To BpeMe-
HH okasalack sucis M, B ToMonocona o ToM, 9TO HEKOTOPEIE KOPMIYCKYE
(MOAEKYIIBI) MOFYT COCTORTE M3 OAHHAKOBMY AMesMeHToB (atomon). Yyenne ob
ATOMAX THOJYYHTO JAALHeNee PaIBiuTie B TPVIAK HARECTHOTD aRrAMicKorD yue-
worn dwona Tanerows

Heworopuie npescTanfecAms o0 aTOMAX M MOBEKVIAX,  DECKARMHHBE
M. B. Tomonocosss 53 nonsera a0 . Jdansron, oxkasaisch Hooee ADCTOBRE-
HuvH, nayunssu. Hanpusep, anromicknil yeennil oTpHnan sosMommocts oy -
IECTDOEAIHS MOJEKY1, 0OPAA0BATHEY OMTHAROBRMH ATOMAMN. MIeHHe 0 Moe-
EYIAX M aTOMAX oROiMaTetbso a0 npHaHase Tookkn B 1860 . ma Beesmpmos
Cheane XnMnEeR B Kapoacpya.

Moxwo au omwmieid  Rymes  JOKAIATE, N0 MOREKYIh COCTRONM 43
s

To, 970 aToMb AHCTOMTEALHO CYIECTBYIOT, TIOATBEPAUTAKT MHOTHE XHMH-
TECRHE AN T-EK'. FLEi A, tll.lil JIFIJ]I}'EKHJFHI!I IMOCTOEHEON AEETRH -
CHEOMO TOKA Seped soay (puc. 8)* » oanoil ma pyhox 1 npubopa cofimpaeTca tas,
B HOTOPOM TOSKMIEN Y IHHKA APKO doidxnsact, 10 kncaopod. B apyroit tpy-
ke 2 cofmpaerea sapoe Gokine rasa, ROTOPLA 3aropaeresd 0T SKaennoll pyaan-
ki, Jro poaopoa. [potnece paanowenna BoAB CAoGKHBUL, 2 B VIPOUIEHNONM Biae
EFO MOMHO Npefctasnrs Tar Measaalinas aacTimig Boakl — MOTEKEVIA BOIE —
oOpaIoBEHE IBYMA ATOMAMI BOIOPOAA 1 OAHAM atosos kecaopoaa. [Tpa npony-
CEAHIH NMOCTOARHOTO WIEKTRPHYMCCKDDD ToKS Seped DOAY MOJICKY AR BOJL pacma-
AAOTCH W APAZYIOTCH XHMIIECKH  HEIETHMBE YacTHIE — ATOMM KHCAOPOAA
H THRREMATA. H-E.I.Tﬂi HTOME COEAHHEEITCH 110 JTH 10 HS JTEYAE AEOURERNTT T II'_IﬁI:Iﬂ-
SNIOTCH OLHA APYEATOMHAR MOTEEYTE KHCTJOROAE W 1B ABYRATOMHRE MOTERY. TR
pogropons (pac. 109,

®Han azerTpruscEol TEOBMVTAMOETH B Oy GofaBTHOT HeIEED DSANTH TUTH KRCA0TEL
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Moaexyasl B aTomsl. Ha gvpea fiaimis BasM Ve HABCCTHD, 4T0 MHOTHE Be-
[IECTRHA COCTOAT M3 MOUIEKYL

MOAEKY b = AT0 MEALUAINTIHE MACTHIN MEOIMX BEHECTR, COCTAR B XH-
MHYECCKHE CBONCTEA KOTOPEIX TAKHE XC, KAE ¥ JaHiore BellecTea.

Mogekyas e XHMEYGSCEHY PEIKIHAY PRCITEARANTCR, T. €. 0Nl RRARI0TCR
KMMITEOCKH A HAMBIME SACTHEAMH, MoAeKyiiel cOCTOAT W3 ATOMOR.

ATOMEl — OTO METETANIIHE XHMHMECEH HE18IHMER TACTHIL] BENeCTHA,

B aroM onpeigrenus CoeayeT moddepERyTh CA0Ba S XHMIHCCKH Hegedn-
MEEE, TAE KaX HABSCTHL AMACIHE, HpH KOTORLR ATODMUD PAciia aieToed I BRUTe-
CTCH ATOMHAA FHEPIHA. ITH SAASHHS CONPOBEIANTCH BPEEPEIIEHHAMA ATOMOR
M HAVHAKTCH B KYpoe saeprod doumnm.

Bemectea MOJEKYISPHOND H HEMOTEKYARPHOID cTpoesnid. BeliecTha, Ko-
TGN 10 THEPIDN 1 rﬂ;ﬂl:u:ﬁpa:slmu COCTOAHEH COCTOAT HI3 MOTEEYT, OTHOCATCA K
ULIIECTHAM MONEEVIARHOIMD CTPOEHIA

THOHaHEM IpEICTABNTENEM TAKHX BEOIECTE ARISCTCH BOMLG Crpoenne
KPHCTALTHEOS DOJEL CXEMATINECKH Nokasane qa pueyrie 11 QLK ManecTis
BEMECTRA, COCTOANME HE M3 MOUEKYA, 3 13 2T0MOE AR ADVIHE YACTHIL, O K0To-
prix Gogee noapoban g varaere nosaee (o 146), Takwe RemecTsa OTHOCHT K
BOIECTEAM HEMOTEESIHPNOND: CTROSIIET,

CMACABHEE YACTIIEL (MOTEEYTR, ATOMBL) BEMICCTH B THepaoM (KPHCTAT-
AHIECKOM) COCTORHNI PACTIOTATATCE B DIPETETEHHON TICTe0RETEALROCTH,

Momesy AT nogL

8%

Monmsicyan Moaexynn
BOGOPOIA KHCAOPOLA

Pue. 10, Cxesman pacnana uogne-
Puc. 9. Annapar g6 EVIL BOAE] M OOpEIOBANMA Mome-
PRI B ¥ EHCIOR0LE 3 B0



Pue. 11, Kpucmana aea @ — chesibi; & — xpo-
CTALTMECKEL] CTRYRTYPA ROIN

ofipasys CTPYRTYPY, HanoMuuaomyo pemetky, Ioato-
[y . MY HONLIYIOTCA NOHATHEM 4 KPHCTALIHSECKAR PEIIeTER
? » -1 semecTRas (oo 146). Kax nowxasano ma pHeysme 11,
] @ @ - BOAA B THEPAOM COCTOAMIH MMEET KPHCTALIHYGCKDS
"- . cTpoeiie. B yanax mpucTaiimdeckoi pemeTEn Bow
HAXINTCH MOUCEYAR BOAM, CIeloBaTenLHs, Boga

UMEET MOJeRYApHoe cTpocHne. HasecTHo smuorn pe-
Puc. 12, Kpucraw
CY bR EAE IecTs (HAMPHMED, cyALpIL Menesa), B VIIaX KpHc-
1 — aToMu cepet; TALAHMECKON PEMICTEN  KOTOPHIX HAXODATCA He Mo-
& — wromim aeacan JIEEVATHL, § ATOMI, B AAHHOM COYUa8 — ATOMbL Eedeas

M oceput (poc. 12), Chenopareasso, cyasua ®esesa
OTHOCHTCA K BEIECTRAM © HEMOJSKYIRPHEM CTpO-
EHHEM,
Hrofiel pacniasuTh KPHCTALTHYECKOE BEWECTHO, MeOlXomHMO PAIpyIINTS
EI0 KPHCTALTHYECKYE) PeileTky. OKasstBaeTcs, 970 CBS3H MENLY MOICKVIAMA B
EPHCTAATHYECKOR PElieTRe Topaiio cialee, 9eM cREZH MERIY ATOMAMMH B MOIe-
kyae. llosromy, KaK Npasiin, segecmen © MOIEKUASEIHGM CMPOSRUEN LMeonT
NAUIKYNE MEMREPAMYPY NAGEIERLR, 0 SEWECMAE ¢ HEMOIEKYIRDNBLE CTIPOSHEEM
LLMENHT SFHCOKIM MEMNEDAMYPY LIGaIeng.
Moxcio au no duomeckm coolictsns Sewecmsns onpedeIums, Kaxoso 2o
CRRPOENUE — MOTEKIIAPHDE Wil Mesmodexyiaproe? Benecraa ¢ MOACEYISPHBIM
CTPOEHIEM  NpR OORTHEX VCIOBMAX — 370 raasl (KNGIOPOd, DOAOPOL, a30T

JHAETE N4 BhI,
B 100 SAAH ATOMOS BI00POAS PRENGNDNMTE DREOM SOV © Hpy-
LITO rom, 10 on OBPAIYDT LBNOYEY LNHHGD BOEMD AWis B 1 oW,
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¥ AP ), WIAKOCTH { BOJR, COMDT, 3P 1 AP.) WAl JerEOIIABKAE TRCPILLE BeHe-
cTEE {Cepa — TeMuepaTypa mantesa npusiepio 113 °C, Gemait hocdop — TeM-
neparvpa iwasterna 44°C noap. ).

Oreervie ga popec 1— W (o, 25),

§ 5. MNpocTbhie ¥ CNOXHBIE BelecTaa

Aagannz [py srenan Tescr maparpada; 1 Coctaseme cxeuy Qeicsnn BeUECTE HR O
CTHRE W CRMEMNRIE, B cxeme SENHIMITC QTP TCARIWE ORIAMAKR Tex 0 Ip T I I'I'plr.n{';prr: =
st HPOCTRY W KN nemerTn, COrTaniennyn cxesy COnocTankTe o exemoi 5.

Mu vxe pRARCHIIN, 9T0 HIBECTHH BEIECTRL, KOTOREAC ool [
FATheH © OOPASGHAHMEM ABYX IWIH HECKOIBERX APYIHX BemecTa. Takne BeiecTsa
OTHOCATCA ¥ COrRHMM BettecTiast, Hanpusep, Boom, KOTODGE  PEosEracTed i
poaopoa B knciopod (prc. 10). Caefopareasnn, Bofgh — CIeEH0E BEIIECTRO.

OHEKD HE BCE CAGAINE PEUICCTRA B VOIOBHAX HIKOALHOR AabopaTopim
MOGKHO PaznenTL Ha npocte. Kak vae crkazano, cyasua seacaa obpasosan
ATOMAMH KETEZA W ATOMEMH Copil (puc, 12), T, e eyl Renesn TRERE AR
ETCH CMOKHBM BEIIeCTHREM, HiO HE RS TAracTeH,

BOaRHKACT DOIPOS Kak ORWIe Tymes coxdiams, wing ciiibdud wenesd
AEAMEMCH CAOMMBLE deegermood F MomHo NPOBecTH OOPaTHYID PEAKINK, T €. 110-
JVHHTH CVWDRE Meocaa B meacza i cepd. AR STorm cMEnBRIDT ek bE
OTHAKS ¢ MOPOITKOM CEPR B MACCORBEY OTHOWEIHAX 7 4 (1 7 Maccossx sacTei
senean Gepyr 4 MaccoRMEe wacTH cepwt ). JleficTEYA Ma NOOYHEHHYI CMECh Mar-
HHTOM W DOMEIAN CMECh B COCYL © Bojioil, vOCRIAITCR, 4TO MMEEs0 W Cepa
B CMECH CBOM CBOHCTEA COXPAHAIT, 8 HMOHHO — #EAES0 TPHETATWBAETCH Mar-
HHTOM, Cepa He TIpHTATHEaeTCA. Cepa B BOJEC BCILILBAET, & meseso Tonet. [lo-
CAC aTord CMEeChH IMOMETIENHT N\ [[[!'Ilhl]'l-l[:l.-' H HATUPMHARYT
0 HAYARTE XHMEdecroill peakumn (puc 13). Jares na-
rpEpaNHe  NpeKpalianT, a0 peAKiEd  npoTekseT  Hea
HATPERAHMA ¢ Bunenenvesd Tennotel. [locae oo
peakiul AaoT NpobHpKE OCTHTL, HIMEABIRNT B CTYN-
KE ¢ CONEpMMMOE H ¢ OOPAIORARIINMCH BELICCTBOM
NPLIETRELIOT TAENE We ONWTW, EAKne Onam npoiesa-
Hbl CO CMECHID MWOTC3d N COpl A0 peakim. Y headaT-
CA, WTO B IOGTYMeHITOM BEUIeCTEE et OT COT HeTh-
aA OTABAWTE HH MATHHTOM, HH BOAOH. ITHM ONWLTOM L
AOKASAHO, 9T0 B pEayabTare peakinli olpasoBaincsk
CIMCHDE REMECTHD — E}f-’lhtbﬂ'l.-‘l HEAESA OO CBOMMIL CBO- Pac. 13, [lomyserie
CTERIM . cyambugn e
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COMGEHBME HASHBAKT TAKNE BEULECTRS, KOTOPLIE OOPAMOBANL STOMAMN
PaaHOro BHAA.

CACKHLE BEEECTHD MRCTO MAJMBAKT TMENECKEMY COMPUNENMTML,

Hanpisep, soga coCTONT HI aroMown KHCIOPMAA 0 BOJDPIE, Cvkbhig
WEJIE3a COCTOMT M3 ATOMOB JKENesn W cepul. Taxkne BCHeCcTBA, KAK, HAMpH-
MET, KHCADPOI, BOLOPOS, C0pd M KeAes0, Hedbdd HH Noay4HTs wa Goace npo-
CTHX  BCMECTH, HH  Pai3iosnTh, E"TH BEINECTHEA OQTHICATCR K POCTHEM - BE-
IECTRAM,

MpocreiMn HAZWMBAKT TAKME BENIECTR, KOTOPWE OGPAIOBAHLEL ATOMAME
UIHOTO BHTA.

Harnpusen, npocToe BeMecTno KMCAOPO COCTONT TOJIRKO H3 ATOMOB KHC-
JOPOILL

Oranuma npocTsix o CO0EHBY BEIIECTE NPeIcTaniens B cxese 5.

[Tpogesan oRWT BanMogeic TRIA Keean ¢ Cepoil, Mbl YACTHYND BACHILTIE,
WM OTTHHATCA MOHATHA «CMeCEs 11 «XHMIMNECKDE COSTHHEHAES, T Mg THA
BEMMHN HOETHMATETRHO BAa#EHGIL,

[ o] [

Cxema 5

i — - L]
| HETONT I TR el nans | [ CURTHAET 010 STUMGN [UERIET miEin
T —_—
4 — i
| B Eapni e r N Pt LT jau M x INCEIE PRREIL AR MY e
LELEIT LN 1 BT P TR NS HEhiiH LRI PR RTRIE NS ST N ST TR I
ENVTHE iEaETm NI OCETMaCTh 0 el T WERIE TS T
[ WEOER YRR Wi i i
Mpnmepus
Kncanpog, #oA0pog.  cop,  REIEn, Bloan, oy s sceiess, SOnpul Harpas
MCAE W T (TIFBEPEHEAN COOh) W Ap

dazanme Haueprare mafamy (ow taie, 1) i COCTARRTD OTBETH Ha BHIpoCH, SATRCAHEERE
IT‘.‘B‘p-Bﬂﬂ' rpade TAOAITS, EI-.hr;.p-l:lHTl: JAECTN I:'l_','u.u.!u 00 NTOpaE 1 TREThER rpaden T TN

OTHETE = AN B MIGKETE DCIMKTRITHATE JUH CAMOGEIPOREQKH.
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Tabtanna 1

Bompocid AT cORBCTARTE Connrrantenme
HHn Caeced O NHMITCKRME
Rt IT TR RYE Cabern Xpmmmnrene cosquiieisn
1. Yest oTUPAKITCR 00 Bemsecraa  MoeknG Cue- COCTaR  NHMEMCCENE OO0
COCTANY CMOCH O XuMirst- | UMTH B m0bux. Macoomes | egumedinil oocroanmnit, Hi-
CREX COTTHHERRii OFHGIBEEHNAY, T. €. COCTan | (A, CHCTAR BONE OOCTS-
eaerEl TepeMrEILE HAABIA, TAE KK BOOOpO3

£ EMEADPOANM COeTHEHKNTCA
{50 OUTETED B MECOFRIN O7-
mesnepay 18

2 Conperaeste cadber= Beoecmaa, niviiliilae @ Beuecrm,  ofpasyoae
mil CMECEH 1 XAAAMCCERX COUTARE  CMUTeil, COXpamR- COSTIHEHN, cmMl caniicTan
COHSTREH A T CHON caolicTE bl CORERUHHENT, TRK KK Doy-

WAETCA XBRCKDE OO
T YT caoiicTEaME

3 Kawwsinr  cioeofnsm HegecTaa, BXOAMEGE 0 MMM CORTMHERIL
MOEKHO PasqcaiTh W& Co- COCTIN CMECH, MR [0 ORI AT Tilke ©
CTABRARIDENG ROMIOHETTIE AETTE hHEICRIMEE | IO XMMISECKIEN  pe-
CMECH § XHAMOIGECKNe CO- | coocofam AR
I SEE N T

4 Moogws Al EVEHTE SR CMEE My ofpasosamui M-
MG MHENTHEM  PAEHAKAM | HEE WC CONPOBORIACTCH | 'hecEHE CoelidednH  MoERn
off  ofpaaommnn CMECH | BRUEIEHEeM TELSOTH | CYRTH 10 MPAEHAKAM XML
M OEMMANCCKOTO  COEAHGEE- | ANE PYTHME DPAIEAKE- | Beris i
Haat MM XHADBCKEE peERIEH

Crruernte ma nonpocsr L1 —13 (o 25}

§ 6. Xummuyeckre INeMeHTbI

Haire onpeasneuar ApocTus i cADKELR DemreTRaM, TIpanmumme mpisepih opersisn ) Cam-
NI SESLGCTA, B COCTHE EOTOP&N BXOMET OTOML OIEOID B TOrD %E R

B oypums oueths mokmiGs HRMEeTCH OHTTHE HIHHH"'EEIH'H- aemelTs *
Yrofu nonsars oo cVUHOCTE, BCITOAMHNTE, “eM OTIHNMAKTCA CMECH 1 XHMIe-
cERE coegnrerns, Mul sERcHwnm, STo Kehess i Cepa CHOH CROHCTER B CMECH oo

cls P = RN B | o oHi no Vioe, B ropoas ANGKCanOpUK MOGUE B CEOMX XDAMAS TEA-
Mo pazpafiTesan onooolb NOAYSSHA HOEYCOTBEHHOND J0N0Ta.
l_ITO B Vi 8. spafies S8608EANW ETWNET W YCEOMNME MFGTHE BT N0my-
SEHNA BEWECTE HDEERMH ErwaTa.

*Caoss clemenl I-rPeIecKE EREESHET SCOCTANRLE NArThe.



PoGepT Awrnancivs wierai, B 1661 r. B caoeil kHere <Xa-
Bofnn M- CEETITHE= ONEEEMEN SR CAK ~NEpEiH-
(1E2T—1691) S NbHNE NPOOTHE Tanas

xpannsot. [osrosy Mosso yTHERELATE, ST0 CMECH NOPOIIKA RETEX © Nopoll-
KOM CEPHl COCTOMT M3 JBYX NPOCTHX BEWECTs — Xeie3a W ceps. Tak Kax
EHMHYECKOC CORIMBEHNE CVIRPHL HKenes nﬁpa:j.!.'c‘ma I MPOCTHMX BOHECTE —
WEAE3A H CEPHW. TO MONHD VTBE[BEIATE, YTO CVAMDHI METek TOMKE COCTONT M3
menean W ocepul Oduaso momno ymsenycdas, WMo XUMUNECKDE CoeduNeNte
cyangfiad woeiesa COCMONM 3 OEyT NPOCTIEY BEMECTE — Welesd 1 cepn? Juako-
MACH €O CHORCTBAME CYIMBHIA Meaesa, uhl YOeLWIHch, STO STOID VTREPRIATE
measaa. B opeavautate xnMHSeckorn sSanMoleRCcTIHN NpeKnHe cBoficTEA Be-
HIECTH MCYE3ansT 1 odpasyeren HOBOE BENISCTEO ¢ COBEPIIEHHO APVIHAM, XapaK-
TEPHLMN U 0 Beipec TR CEQICTRAMMH

[loorosMy, KOTIa pedb HACT O COUTABE KAKHX-1WE0 CADKELIX BEIECTH, Ce-
AYET NOHAMATE, TT0 B 3TH XHMHYCCKHE COMMHENNA BEXOAHT HE MPOCTHE BELECT-
Bd, 8 aTOMBl ITPEASTEHROM Bikta. Tak, B coctan cyanfmaa Eearas BXOART ATo-
Mbl OBYX BHIAOE AGTOMB JMETE H ATOME Cephl, ATOMLL TeX Xe BMAOR
COOTRETCTRCHHD BXOAAT H B COCTAR NPOCTUIX BeUiCCTR: ATOME] Xelead — B COCTAR
WENEA, & BTOMB CEPW — B COCTAB CEpRL.

Kusmuueckuil aneMent — 310 onpeetennbiil RN GTOMOR,

Tax. HETT s e BOE TN KHCITOMLA HESARMCHMO OT TONE, BXOAAT W
B COCTAR MOJEEY KHCAOPOLA WIN B COCTAR MOJCKYA BOAK, — 370 XHMHECKHI
ANEMEHT KHCIHYRLL, Bee arombd BOJLOMOULE, MOEAEda, CEpn — T COOTHETCTREHHG
XHMHSECKHE ATCHMERTH: BOJAOPOI, Keaeso, cepa o 1. 4 B nacrosmee spess wane-
crio 118 paaaminex BUA0R aToMoR, T. €, 118 XHMHYeCKHX afeMenTon.

s atomos 31010 cpapesTeALND HeSONbNON YHCAR AEMENTOR o0pasyercs
OFPOMANE MHOrOOGPAIHE BEIECTR.

I'[T'ﬂx, CAeAYET l.JiiiLl'lH"-IETh [TFHSTTHA -mpran-E EBEIECTHOE H EXHMITTeC KN
ANEMENT», XOTH HX ECEANHA B EELWE!I]’HH{'.THE !'..‘11-"'-IEI.'!B COBTTATARIT, ”-ITEI']"I}]-'I:.'
KGRI i, KOTAA ynoTpeliiges COoES £KHCIODONE, 4BOTOPOTE, £METeI0s,
acepar 1 T.JL, HYKHO TOHHMITE, 0 Y46M HAET Pedb — O HPOCTOM BELECTEE HAH O
XHMPMSCEOM paeseuTe. Ecoam, IIET.I'FEHHEF- m’BEFﬂT! ¢PEETB=!'.I|'.‘EIIHHH B BOIE K-
NOPOROM kT potnes, «AKenezo — o Meran, KEOTOI TPHTAIBASTCS MAr-
MMTOM®, ITO INAUHT, 4T0 (e4h WICT O TPOCTHY BRIECTRAX — KUCAOIE ¥ KEne-
3¢, Ecny e ronopaT, vro EMCIopo] NAN RoIe3D EX0AHT B COCTABR KAKGro-amio
CIOGEHOM WM ]J'II.I-CTLJI'LI‘ BEINECTAA, T HMCHTCHE B ANAY KHRCIOPHEL B HKeRean KAk
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xMudecKre amesenThl, TTonssyvacs NOMATHEM <XHMHYECKHTT EMENT:, MOKHO
AdTE TAROE MIPCREeHHe NPOCThiM | CAOHOTRM  BETHECTRANMS

[MpocThivi HASKIBAIOT TAKAE BEHECTRR, KOTOPLRIEC COCTORT B3 ATOMOB O~
HOMG XHMPMECROTD JHEMEHTE.

CAHBIME HAIKBANT TAKHC BCICCTRG, KOTOPME COCTONT W3 ATOMOR
PROHBY XAMHYECKHX DBCMenTON.

B aansHeiimes Kypee XHMUH TORATHE 0 XHEMHGecKos anesmeire Oyaer
yTouneno W pacumpeno (o 127 — 1285

Crrnemsre @ monpocsd Td=15% (. 25)

§ 7. OTHOCMTENbHan atoMHas macca
XUMHYECKUX 3NeMeHToB

Baws YHE HABSCTIND, YTO PadmMepnl i MACChl MOTERY 0MEHDB MATh, Maccw w
PaiMeph aTOMOR S MeHRIIDE, n‘.'l-:‘.'l"l'UH}I' TIAHHEDRET BRI 1§ KARKHY CIHHHLIERY
MACCH BRHPAREOT MACCY STOMOB XHMHYCCKMX SieMeHTon?

Hugto w3 sac ans O ER O M KAKOMO-AH00 KOMMATHENO PRCTCHHA He ﬂ._"r"
AET HAMEPATH MACCY MHNEPAThHOr vaohpenua Tormamu, M waobopor, npe wee-
CEHMN MUHERRILHLY VAOGPEHNIT Ha (0018 HX MBCCY HE HIMEPHETT B FPAMMEX ILTH
sLTHrpasyax. CAeaoBaTereiog, HYRHO TUTEIOBATLCH COOTBETCTEVIDUIHMN €11~
HHLAMH 408 MIMEPCIENA MAECChHIL.

Macca CaMOro AETKOND aTOMa — artoma Bogopoan 1L,67375 - 100% r, mac-
¢a aroMa kuciopoga 2656812 - 1077 r, a vroepoga 19927 - 1075 . Mponano-
JAHTE pacecThl ¢ TAKMMHE 9HCIaMH m:}'lluﬁllu. MoaroMy A HEMEDEHNS ATOM-
HhEIX H MOTEEYAAQDHBR MaCC BRCTCHR GRGMNER GO wiodhd, ROTORER
DOOGHAMAETCR <0 B M WIH JaTAHcknii Oyesoit o (o7 anramiickoro cnosa
LA — EAHMMILE).

ATOMIAA ETHHIUA MACCH — 70 '/, MBCCLL ATOME VEACPOIEL, MACCH KOTOPO-
T} [aEHL 12 a. e, M. Beanunsa aToxeoH EANHHIE MacChl B IpekMMaxs

m,=199268 - 107¥ r: 12=1,66057 - 10-¥ r.

Beamann  aTomAmx MaCe, HIUTPHMED, BOLIOREA H EACTODGIA MOEHO
BRIMHCIMTE TaK:
A, (HYy=167375 10 1 1,66057 - 10 r=1,0079 2. e. .
A, (O)=2656812- 109 r: 1L,BE0OST - 10-¥ r=15990 a, ¢. M.
TionyaeHAbe BETHYRAN A, . MOKHD PACCMATPHIENTS TAKKE B KauecTne Hed-
PATMCPHBLT. OINGCHMEIBA Y GRTMHEE NG00, A, (HERICKE 1 — OT aHHicKore oo
B relatine — OTHOCHTETEHLIT), TRK KaK TIPH BRCTIICHEHWN TPAMMB COKDAIAKTCE,

JHAETE N BRI

L 2

~MEDCE ATOMB BOAOPOAE MOHLWE ADOGSUHKK B0 CTONLED pas,
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T Aurivdcked yeannl, Been NOHATHE aToMHBA Ba0-

AaneToH [=aTOmsan Macca=), B 1803 r. cocTamdn Napeyke

(1TEE—1844) TEORNLY OTHOGHTEMSHEE STOMHE MIGE pRIA 3nE-
MEHTOR, BHEC BENAL B DEIEWTHE 8 TR0 b My
FERERIGI YHERHA

OmuocumeInNan amoNnas Macca saesmenma A, Roxaisieaem,
#0 CKOALKO pa3 Maccd e2o amoma Gosswe '/, Maccst amosa

weaepoda CC*,

Ha npagruse obsmng o0s3yarmes oTHOCHTEILMLMH STOMULIME MAcCasiL
Mpr  arom COCICT  [EESSTHYATR rilf‘q'.ﬂ:lﬂﬂ-'ﬁ'll.‘].'l'H_'y"H'il BEJHYMHHY = OTHOCHTETREY K
ATOMIYID MACCY H MIACCY ETOMOB, HAMCTHEHHYEY B ATOMHEMY CIHNWEAX  MacChH
[XOTH YHCIEHIG OHH COBIEBLAKT ).

lpumepn
HussaHiie
el Mnpeea mrown UO T H eI TE A A Maren
"":::;:,‘H":"’ R RN OTOMHEIA SERCCH wroms (B Er)
Bagopon 1o | 1,66+ 107" &r
Kuncanpoa 16 n. & m. 16 266+ 107" kr
¥ raepoa ldaem 12 2010 wr
Cepa 32 8. e, 32 532 - 10™ gr
Heneao 36 o e 56 8,30 107 kr

Uittt i@ sedpocs 16 1T (o 23],

§ 8. 3HAKN XMMWYECKMX 3INEeMEHTORB

daa yupoumennoro oHoIHaYeiic XHMIMCCKHY SA0MEHTOE NCIEIYVIOT K-
MHYECKYE) CHMBOLTHEY, EJ[J.'I.l."i‘-FHH'I'I!tr"J SV HEHHE COCTSE ) caoiicTn pentecth, Tlo
[TPeinOEEHITEY IITBEICROND XIAMHEKE ﬂ EEPIIE"HH}'H KHMIMECKHE DAeMERTH ofo-
OHRSERDT EENATLHCH LI Emaassol i oaHoll 1 nocaeayiommx GYER JaTHRCKO-
0 HadRanMaA JGadHore agesenra, Bosopoa (aar. Hvdrogenium — miaporesmys )
obozmagarren Gviessi H, pryme (aar. Hydrargyrom — ruapapruapys ) — Gyiea-
s Hg wor, o (rada. 2).

* Mraepon, B — ey 0 s wraepod. L weoronns paccrmsumacTes mo§ I
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leanokw@ xuuee, B 1814 r, pean coppaspHEig
ohoInaeeEss XUMEMECENN anaManTon. B nepuog
C 1807 no 1813 r. ONPROSAWA ATOMHNE MECCm
A5 xMusBcENy FnamsssToa. ABTOD pAOA OpYrex

HAYHHEX OTEpRITAR,

Hono

HAxoe
Bepusnwyc
[17Ta—18448)

i 5}"H'Bl:l-[ JATHHCEHE HASBEAHMA XHMMNMECKHY SNEMEETOR NPHHATE 38 xu-

MENACKEE IR, T YWY CNES CULWA0TR.
Yino of0amavaenn TIPSO cLoenn ( TUNECKull aax ) ?

1. XusHuocsifl cuMana

2, Haapanwe MaHAOTO  XHMHUYE-

CHOMM SAeMEHTA

d. Oiin aTos AAHEOM XHMEYe-
CROM AReMEHTH

4, OTHOCHTETHILE ATOMILA MAc-
G JAHHOTT XHMISC KON 200e-
MCHTA

& 5 FRonHaecTio BeITecTHL {MOh ) -
CNTHH MOTh aTnMor (¢ 42)

. MoaspHas macca

'5mm

Hpusmepn

0}
Kueaopos

Ol arom
BHEA0 PR

A (O} =16

1 s
ATOMOBE
KHC O

M{Oy=
=16 r/woan

szjnm @ MOPCKER CON

H
Boaopoa

Oann arom
ROAOPOAA

A{H)=1

I s
ATOMOHE
BOJIOPOAA

M{H)=
=1 r/Monk

Fe
Hieaean

e amone
TR

A (Fe)y= 36

1 sonn
HTOMIOH
i {3 ]

M(Fe)=
= 36 /MO

-I-(B-]mm
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Ecan rpolyerca oboanaaiTh HE OINH, & HECKOJILKD ATOMOR, TO TICPEA XHMHE-
YECKHM JHAKOM CTARST COOTBETCTRYIOULYIC UMDY, KOTOPAA HESLIBACTCR xoagh-
gruggeenmon. Hampusep, Tpi aroma sogopoaa oboziagawTea JH, ootk aroMos
meneaa — Fe

KHMHMCCKAD JHAKH HEROTUPEY S0MEHTOR, 01X HAIBAHHA, OTHOCHTEIEHEE
ATOMIBNE MaCChL 1 TPOHANGIMENNE XHMHYECKILE STERK00 i pHBe s i ralane 2
Ha thopaane [ B nepiogiieckoll ralinne NpHBeIens Bee HIBeCTHME B HACTOR-
IEE RPEM ITEMEHTHL

Tat rmin 2 Haammioes, XMEUSCERS SERICHE
N OTHGCHTETRHLIE ATOMHEN MACEL {OEPYTACHHEL) BEROTOPEX HI0MeHTOR

P [ —— T
BALMEHTA S iEaia {ORpYTERHAR )
Mowrr ™ I 14
Ao Al Aoamspa a7
bapii Ba Eapunii 137
Fopp B Fop 1
G b Epos Hi
Bonopos H Am |
Hienew Fe Dreprms S
JonoTo Ay Axpys 197
Hua 1 Hoa 127
Kaani K Kaanii a9
Faauemi Ca Eezpagmii 4t
Kwesopon ] il 1§
Epesemmil | Si Cuapgays bl
Marmn Mg Maruf 24
Mapranen Mn Mapraney 23
M e Bampys il
Harpiik Ma Harpiri 23
P Hg Ciapapripis 201
Commen P Tlamendiys 209
Cepa 5 o q
Cepeiipo Ag AprenTym 108
¥raepoa C e 12
Docdop p 18 31
Prrop F (Drrap ]
Moaop Cl Xaop 355
[ DT Zn LETEES B35
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Oriserricre Wi Bonipoe 14,

. I. ]:l'l_r:|11,:|..1r.;|:m AGEOAHINTEN LY 13-
TEPATYPY, oxaparTepaayime pane M. B. Jlo-
somocoma w e Jaaerona o cosgsase
ETOMHO-MOACKY AAPIMING YE9EHAN,

2, Kaxne On0eTR BEM MIBCCTHW (B3
EYpoon usnusn 1 XuMn ), Iy pas R
HiHE CAEIYRINHE IIOHEHHA 3) BENESCTRL
COUTOST W Moaeiy T 0 Mooy obpaio-
B HTOMBMMET

d. Ha xypca faomEn DaM ManecTig
sivieiie v, [Tpesemire npusepsl
A OOLACHATE 3T0 ERACHIE B COSTE OEacTin-
SUHHA O MOUREEYAAK.

4, UYen oTanManr el IOHATHE 48T
(FRES TV T PO

5. Kas y=enne o MoseEY 0T ofhacin-
er fearecne mevednn? [peeensone ope-

@, Tlonoesy A oORACHENNS KIEspgr-
CEHY MPESpAnneHitil CAEIYeT BCMOIBIORETE
NOIHTHE HE TILIERD 4 MILICKY ALK, 1o 8 ol
HTOMAX T

7. Ha ocnope npegeraaseaill of ato-
MAK M MOOSKYAAE TRSCHNTE IPO0EcE k-
ACELIAE B00E.

& Hag ¢ NoanunH aTosMHo-sOo0eky-
AFPIOTS YHENNA GORIEHNTI. &) BCnapene
Boan; () POAMGRERIE BOTW N0 ACHCTHIEM
OOCTORHEGT AAEK TRAYECHOI Toaa?

O Tpamenere FpEEMEpsl  BEARCTR
MOICEYAAPHEN I HEMOASEVIS[NLM CTRN:
smes. Bak o7l peigeeTER OTARMIETCE [0
CHOCTRAMY

10, Oapm vy opciEnes yracpoan {aa-
mecTridll mam ]lr.rn&rr.ui'_.'l.hl.l-t &3 ) HEpeaeT n
THERIME COCTOATNE TEH TEMTERITY RE 0RO
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12, Tap wmoosno DOsETE. Y0 KHC-
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O ARG eSS — GO BT
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13, Yewm oTAHUAKFICA 10 COCTABRY H
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§ 9. 3aKOH NOCTORAHCTBA COCTaBa BEWECTB

Homomaare, 9es OFASIOTER CMecE OT XHMIECKHY COCTnEeRni o COCTARY M cwsicTRIM
(esi waba, 1, oo 0w 2.

Faikoe By sORETE CIEMITH SAKAKMENNE 0 COCTABE MOMEY NIRRT 0 s ey
qEmEni b siaresnl Jatopatopun ¥

Aas noayaeHus Dokl HVALD CMELIATE BOAOPOT W KHCIDPOI B MACCOBOM
coorHomennn 1 : 8. Ecan e wx cMeliars B APYIoM COOTHOMCHHN Mace, HATPH-
Mep, & T BOIopoaa cxeary ¢ § T KHCAOPOAR, TO XHMITTECKIs peaKins RS
AeT, Ho 2T BOAOPOAE B PEAKLHK He BCTYNRT. B onpeae e s cooTHOITEH HAx
MACE PCATHPYIIT H APYTHE BeilecTi.

Bruunaem sonpoc: nouesy HaOIO0gemcy RaKma SaxoMoMepnocms P

Bam wapectho, 410 B MILIEEYAE Boglkl (. 14=16) Ha asa aTosma BOAGIIOIA
MPUXOANTCR OOHH ATOM KHCAOpOZa. YYNTHIBAR 3T0 B YHCACHHME BEJIHMMHB
ATOMIHBLX MA0C, JEIKD MOGEHD BRPTHCGTHTR, KAKOEO COOTHGIIEH HE MACE OIS 1
KHCAOPOIE T MOMEKYIE 01

ZA(H),,, A(O), . =2:1:1-16=1:8

Herpyano nomats, 4t Takus &e QourEno OhTh COOTHOMIEHHE MACC BO0-
PO 1 KRCAOPoaa B ToboM komrectse goas. [locToRHAKM cocTapoM ofnagaeT
EH.IJIIL'II.L[‘LH." HECTO XHAMAYSCREITY I'_'DE'_J.I‘III!_'HH‘“_

JAKOH NOCTOANCTER COCTABA BEMECTR (HA OTEPWT QIPRNLYICKHM YHCHLIN
A Mpyerom 8 1799—1806 r. 3akon G obopuyanposan Tak:

Kamaoe xuMHYcCEN SHCTOE BEMECTBO HESANNCHMO OT MCCTR HAXOOK/IC-
HHA W CHOCO0a NOJVYeHHE HMEET OJIHE W TOT e NOCTONHNSH cocTan.

{Han SAKH I:Elp.ElHE...'I.'JHu TIAUNRKD JLTH BEEECTHR, HMERITHE HMEH}’MPHI}E
CTPOeHHE. )

Ha ncnose 3aKDHa NOCTOSHCTED COCTARS MOGKHO TTPOMIBOANTS PELTHMHBE
PACUETHL

rrm

Pue. 14, Kpoccpopy <JlatHHokse sasmnss
DACMEHTOES,

S pepose GYERM  AETHHCERS  Haanarmil
XHMIMOCKENY  RIcMEHTOR, nf.'l.J'I:IiIEI].IH'I'L' CRCE
My B Terpaik. Boncap sesocTaEduge GvEBR
I OEYETRIE KAETIN, L OSVIHTE AaTHICKRE
HEIBAHNA aviy ancMenTon. Jalite awm porc
CHHE HAMAHIH W 3ATHIHTE B TETPAIH 1Y Xi-
MEYDCRHE KN

3 W< [m|Elo|M



rpayackesd oaneai, B napuog ¢ 1780 no 1806 ¢ AMoaed

HCCIELOnAn COoGTad EanviHBE  oE0anoe, Cynb Nyw

dua0a M ogyTie BeuecTE. B peayneTaTe oTefkil NMpycT

SAEOH NOCTOAHCTED COCTROA HAMNUGCKHE SO M- [ 1754—1826)
HiAl,

3anaua. Onpeneante Maccy cepul, pearupyiouiedl 563 oCTHTRE € 5 F Meanx
CITHAOK, BCAN MEAL M CEpa B AANN0M CAVIAe CORTHHANTCH B cOOTHOEHNT Mice
e,
Pemenwe 2r seay coeguuamtes ¢ 10 cepr
5P METH COMTHHSITCS © X T oo

2r:8r=1r:x1

a-1

x =T=2'5T CEHs

Ha ocpose SaKoHa NOCTOAHCTRE COCTABR BCILCCTH MOMHO PELTHTL SR,
B KOTOPRIX QRO 75 BEECTE faH0 B IS THE.

3agaua. Caemasn 2 r nopomecodpasHol Mean © 2 5 nopomyoodpasno
cepi. CMech HAFPETH O0 Hauata Xusimeckoi peaxoun. Halawre Maccy cyib-
¢"”-"J-"'-| MESH, ECAON HWABECTHOL UTO MEfdhw © |'r'p-n|‘: B JAHHOM COVdae COELHRAITCH B
MACCOBMX OTHOUEHMAX 21

Pemenne Paccvagaor me ecad Melh © cEpoll EaripynT 8 MacCoRbx
oruomenuax 2 : 1, 1o 5To oaBadaeET, Y10 2 T MEOR BCTYRAT B peaknnm © 1 F cephl
H LT IETCH dr f::,'."Lh-EI‘.lH.I'I;E OJTH. L COPLl B POAaKLID. e pETYVITHT,

Chmersme Ba mmipocs i Bmooanae yrpEasneno 1—3 (e 310,

§ 10. Xumuyeckne QopMynbl.
OTHOCUTENbHANA MONEKynApHas macca

Xmaocckre opyyast, Ha ocuope 3asosa H0CTOANC TR COCTATEL REUECTTRE
MOACHO HbIBECTH XHMHYECENE |]:I|]DH'_|.".’|III- P;I-F!F!JI.'HTFJHI.-I AT0 Hd KOHEPCTHRIX TR~
MEPAX,
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- BpEd W yeessh T, Napausaec (1493 —1541) nwcan; «Sanas xa-

MW 15 WIrOTORNBHAE 300078 W CapelE, 4 NONY4eEHe NEKBPCTERH-

SRR B DD e BEBEcTRe. D BESN B NedeliHYI0 MEEETEEY (AN M-

CHME HEIUSCTRE M MEHDENESE BOGH W, TEKHM OOREI0M, AEMRCH

l—ITO OCHOBETENEM HONOR OTDOGCAM — ATPOXMMMN, 3Ta OTPECHh HEYKW

D ol RRCHARS NP BO0E3HeE W DEEIAAD AYTH WX DENEHAR B CEAZN

O HUMANDOKARSA NPOUBCCAME, EOTORLE NPOTEKANT B ORraAEIME.
Towik: Masainela wuians @ 14 Tomssx,

Ham MasecTio, 4o B Boge XHUMAMECKHE STeMENTH BOSOPOT o EHCAOP0L
CREZAHGL B MACCOAMY OTAGDernaHy 18 Tak kax oTHOCHTEALHERE ATOMHBE MaC-

CH BOIOMKYLE H KHCIOPOAA HABECTILL, TO MOGKHO BEYMHCINTh NPOCTERINe: CooT-
HOWIEHHE MERCLY MHCA0M ATHMOB BOAODELL i HHCI0M STOMOE KHCAOPOIA B MOJe-
Kyame voaw H O

ACH) b =1
Al o w-m
A2

;.

= % OTEV A

i
m

a1

Oremaa coctas pogu Mosio aspasnts simmmeckoll dopayacit H,O. Madpa 2,
CTOR ML CHPIEDS J.IIII-I.iJr'r' ¥ O dHIKE AACMEHTE BOODPOAL, HEIRRAETCR WILTEKCOM,
Hudexke B XHMITIeC KHX 1t.|-u|.1u}u1iut OOCAHAYAST HHCAD ATOMOE { e, Ifr]l.
Xummueckan hopMyIs — 3T0 YEIOBIGA JA0HCE COCTABS BCUICCTEA THO-
CPEACTROM XHMHYCCKHY JHAKOE W HHAEKCOR.
Kax mim IEMCCTHO, "G, CTOMIENG MTepsE KMt e

T CEPMA QOPMYIAMH (0 NEPe] SHMIESCKRMH  2HaKA-
i 3 h ML), HEILIBAIOTCA Kosghhlngenmann (v, pre. 15).
FCuCly SAlDy SFell, Ha pucynxe 15 yncaa 3 n 5 — aro koadupunmmes-
* L5 3 Thi, a YHcaa 2 0 3 — wnaekcs. Magexe <1 5 xmpe-
Hinewes chnx dhopyyvaax B sssbdimient 1 nepea snvsdccERMgT
Kindubita- CHMBOTAMI 1 DOPMYIESI HE RITYT.
gﬁw ll:j;ilrncm'm o [TpeacTapnenime wa pueynke Gopayan THTARTCH

TaK TPH-KYIPYM-X100-006, TATh- oMU HA-1na-0-Tpn,
TPH-eppy M-X10p-TPR,
Jamick SHO (mars-am-ama-0) cORVET NOMHMATE TAK N8Th MOACKYN
O E!BPE.'.'-IHMFIM MeCHTLHY ATOMOME IAOROID  [IATLH aTOMEME KHCTOPOTE,
KHMHeCKan ll'ﬂ'p’-'l:'u"-"l-"l BENRCTREY BhipaaEaeT COOTHOMMTHE YWHCLG aTOMOh
ANEMENTOR, DOPATYRMINX AAHHOE BEUIECTHD.
OTHOCHTEARHAR MOACKYISPHAS MACCH. Macra MOSeRyI, TaAK e Kl Mic-
CA ATOMA, BUpPAKACTCH B ATOMHMX 1HHHIAY MArCh.
Monexyaapuodi maccoll BEUICCTHA NASMBAIOT MACCY MOJCKY/IB, BHIp-
MCHHYHY I ATOMHLIX COHHHUAX MACCH,
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80 cKOALKO pa3 macca ummy.lu
'/ MECOH amoma yeaepoda

.

L

AT

DTHEH:.L-I'I"E'J'I'I'.HHH Mﬂ.l'IE"I{:r'J'mpHaI-I MaAacra —EIEEF.EHEFIIE.II. BT HNE H U{.Pﬂ'
sHavaeTCH Oykeasn M.
Brscuum, kakyio MHQOPMAILTHE O BEIECTEE MOKHD TOIYIHTL 10 8T XH-

MHYECKOR dhopayiie.

Xuspveckasn hopuyaa seme-
CTHa

. Hassanwe BeuiccTea
§ ﬂ_ﬂ,Ha M.:J.I'H?B.}'J'IE HAHHOG BE-

TR

. KaweomeeHsbill cocTan

(M KAKMX XHMHESECKHX U
MONTOD TallH0e BRNECTRO oo
CTOWT)

Kommecreennnlfl coctan
(CHOMBED  ATOMOE  KAOKAOID
WIEMEHTA BXOANT B COCTAR MO~
."I!Ell.'_\I'III:I AAHHINT HSMPECTHA N
BRI BT NECDOM B  COOT IO -
HIE ANEMEHTOR )

OTHOCHTEILHAR  MOUEKYH] -
HAM Macca

KoauuecTid BEMECTRA
(MOUIB) — DIMH MOAh MOUTEKYT

. Monspinas Macca

H.O
Boaa
Chaua MUKV i
B,
B cocTas Boael Bxo-
AAT KHMHYETKHE

SUEMENTE PO
H w xwcnopox O

Monexyviaa poasl of-
[RABOBARE TRYMA HTO-
MM Boaopoaa H w
CHTHMM ATV ENE=
Jiogatis O
2m(H):m{OQ)=
=2:16=1:8

M{HO)=2:1+
+16=18

1 sicuin MEGIEEYA
H,O

M(H,0)=

= |8 1/M0ns

co,

YrmerHeanil ras
OEa MOARKYNE VI
JERHCI0ND TASR

B ooctam yraexnc-
0T TAED PO
XHMMYECKHE — Ane-
meHTH yraepog Cn
KHChopog O
Moaegvaa yIaeRHe-
T THR . OOIA0HER -
HE CIHEM  STOMOM
venepoga C w gsy-
MH ATOMEME KHCE-

P
m{C):2m(O)=
wl2:32=w3 8
M(CO)=12+
+2-16=44

1 sicuth soIBRY
Ca,

M(COy)=

=44 r/MIh

Monsayack XHMHYECKHMH QOPMYTAMH, TPOHIRMIAT PEALIHYHBIE PacyeTh
Mnorse ToepInc CAOMNNME BOUICOTRG NE HMCIOT MOVICKYTAPHOTO CTPOCIIHA,
MO MX COCTAR TAKEE HIDOPAKAOT ¢ NoMonkn Gopuya. Qopuyis BemecTs ¢ e-
mogCEYaspis crpocmes, ranpasep NaCl, KCL, FeS w r. o, otpaskanT Tonsxo
COOTHOMENHE ATOMOD PEalibiX XMMUSCOKHX AICMOHTOR B cocTaBe Bempectra, Ta-
kHe ghopuyan HASBBAKT gopaartiry echinniaMt, 8 MONEKYIAPHEE MACCh,
BREMHCACHHEE N0 2THM POPMYTaM, HASHBANT GopMbHbAL MECCam,

CHrueTare N BUNQIOCE W EROTETe yipasneann -9 11, 12 (e 31325
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A 1. Bemmcaenwe oTHOCHTEARHBIX MOJICKYIAPHMX Mace

Samaua. BuriHcanTe oTHOCHTEIBIYED MOACKYARPHYE MACCY Copioil Knoio-
T, XumMiiecEan (popavaa kotopoil H50, (am-ama-sc-o-4eTHpe),

Pemenne Jlia sariciedns oTHOCHTEARHON MONSEYARPHOA MacChl He-
ﬂhﬁxﬂ.ﬂ“”n CYMMHPODATE OTHOCHTCARHBIE ATOMHEIE MACCHL BIEMEHTOR, Dﬁpﬂ,&y}ﬂ—
HIHX COETHHEHHE © YUETOM YHCIR SToMOb:

‘Hir{HJSDq}:I v 24+32 -1+ 16+4 =08,

2, BrmmchenHe MAacCODBX OTHOMCHMH XHMHYECKHX MIEMCHTOR B CO0MK-
HOM BCIIIUCTHC

Jdagaya. BuvnconTe MACCOBEIC OTHOIEHHA RIEMENTOE B CEPHONH KRCAOTE,
ximiecian (hopuyvaa koropol H50,

Pewmenne Juwas oTHOCHTEIRHME ATOMHBIE MBCCH HMEMEHTOBR W MHCIO

ATOMOL, BEOARUIHY B COCTAB XHAMNYOCKRTT ORISR, MORHD OMPeaoiiT: Mac-
COBEE OTHOIHENHA 2THY a0loMOeHTOR

m{HY:m(3):m{OD)=2:32:64=1:16:32
1+16+32=49

:}I."I.'I' UANEMAET, MTO B -l“i MBALC, ®1 l.'E:FII-HlE KHEA0TH l'ﬂJIE[IH{HTl;'ﬂ I MEALC, ", B0~
poda, 16 vac, 9, cept 1 32 mac, 9. kucropogs. Mactosue YacTH MOMKHO BEIPEIUTS
€ NOMOUILD T006Y cAHnH saccst (a. e ., o kr, 7). Tak, 49 ¢ cepnoil kncnom
cogepaat 1 r sogopoma, 16 T ceps w32 r KHCI0OpOIA M cooOTRETCTREHED 49 T co-
mepacar 11, 16w 327

3. BevmcacHuwe MACCORMX A00eH XUMHUECKHX ANEMEHTOR B CADMKHOM
BCECTHE

Sagava. BuupcanTe MaccoBhie J0AH  MIEMEHTOE B cepHoll  KRcmoTe
{H-50,)

Pemeune Busmcases MOAeKYAAPHYIO Macey CEPHOR KHCAOTH B aTOM-
MEE eanHiax sacen (oo 24—28)

M{HS30)=laem-2+32acu- l+16nem-4=98a e n,
m{H):m(5): m{O)=2a.em:32aem bdaen.=1:16:32

Maceogis dodd XUMHMECKOND SICMERTA o B CIOOKHOM BCUCCTRE paB-
H& OTHONIERITK) BID MACCH B MOJEEVIE K MOJEKYAHPHON MAacCce JAHHOM Bes
RICCTRA:

F T T

w (H)= = 20, wam 2.04%

HHa e



32w oo

@ (3)= =0,3265, non 32.635%

[ -

W {Dl— =0,6331, wm 65.31%.

e 49 . e me HoSO, copepaur 1a eom poaopoga, 162 e v ceput n 322 e m
KM

4. Bupoa xamMudecknx (opMys, CCOH MABCCTHL MACCOBLIE [JOVTH XHMH-
YECKHX DACMERTOR, BXOAAIAX B COCTAR JAHNOTO BENlecTRI

Japawa. Haseoro, 410 Macconsie Q000 HATRHS, CEPLE M KRCIOPOAD B aH-
HOM BCHICCTEE COOTRETCTREHHD coctasmmoT 29,1%, 40,51%, 3038%. Burmcanre
HHACKCHW B XBEMHMeckoii hopsyre pemecrsa Na S O

Pemenne Ha yonoans samass casiver, 'rr'f- a 100 arosubx cAMHHLEY
sacckl BemecTra 2001 &, e, v parpua, 4051 & e s ceprr o 3038 a0 ML KHCHOPOJEL
Eran wmoeaoe 3 9THX UHCET PAsieinTh HA STOMHEE MACChl COUTRETCTRYNMINY
AMEMEHTOR, TO HAXOIHM YACTO ATOMOB Eamaorn atementa B 100 a e m. pemecTia:

201 oow s 3w eomo= 1,265 aTomorR Ma,
4051 a, e w328 ¢ u.= 1,260 aromos S,
3038 0. e M 164 e 3= 1B gromon O

Crrcogta cOOTHONTERNE THCES ATOMDE B (HOPMYIE BEMeCTia
riy:2=1265:1.266:1.899
Jast yorpasHenns HEHEI0UHCASHROCTH ATOMOB KHCIOPOAA BCE SMWCAR aTo-
MOB QEAHM 1A HAHMEHRIEE 03 HHX;
Hﬁ.' 1266 1,85
!.Eﬁ,'r "1.265 1265
Jlas yCTpaneHRs HEE OMHCIEHROCTH ATOMOE KHCAOPOIA BCE WHCIL HTD-

MOB WAMEHAGEM Hi fi i Lot
rrgleeml o212 1 D=2 0800

3T 4HCNA NPHHUMENITCR B E&9CCTRE HHAPKCOD B NpocTedmed dopayre
Jannoro seumiecTea — Na,s,0,

=1:1:15

Xy

BEETH MELL 1 CEpY, ikl 0 BENIECTER

. FENTIRCTR N T IIAT B e LY
1. CHFsAcRnTE peAKOE R COSLAREN N 3. Kest o gposan Gadl OTHPHAT SKKEGH
BOMOROUIA © KHCADROADM I CHETE YSEHHNE Ol mocTogncTes coctaa? e onpeaccsme

arosas. [loriemy aTH ANCUEHTR COLTHEADT
rH OB MECCnERY oTnomedaas o8P

2. FinecTaeg:  MEEECTHO, B HOTOPOM
pa d oaromn megn npExoaETed 1 oaros cepek
B EpxHi MAECCOBY  OTHOWSENNE  HyH

£ MMOHCHITE CYILIOET ST IR0 © TRIKH
apeEind Y eeEiE of ATO0sAN,

4. Bogoguoa CoedEEReTcH © cepoii n
NECUOBE  (FTHOREHREX 114 1'[1'!I:I|1=Jh.1:l."$|
SIEHERE Of OTHOCITERLNLIX DTN MROCL
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TN RIEMCHTOR,  DDETITE KA YR
dupayidy  cepannmgponn,  Kakee  mssienine
WMEET S0 BOCTOSICTRE COCTARE ERILIECYI
AR BRI KMMU BRI dropmya®

3, llpumenns coegevnn off arriocs-
TEARHEE ATOMELE MECCEN KHMHUSENY -
MCHTOE, COUTARETE XHMNSECRY K JropMyay
:;.r:::q:a'ra MHECLH, PECNH MSCTIR S ORI
BOHESE e, DO RN GOUTEETT -
nivnn pasness 2 1L,

G TG oTpRsTirsnCkor TR HEHE e
BT CRIEOH NOCTANCTES COCTHES  SeieeTie?

T. Y10 DOEAIHBSRET  KHMAYCCERd
hopurva? [peseaame mpamepn

B Mioscro an BRIt MACC I O 06
o meaess (B @ e ML) CORTYEMITAMIE
mucaasiin a) 44; 63 176 0) 130; r) 2647 [Lo-
'H:"Irl}l?

8. Hammmime xesmseckne qapsiy s
BRI, POTH POMCCTHG, STG B COCTaR 1Ix
INEERAETT 3] BTN EEAERi W TR ATGMR XAOPK
0} ZBa ATOMI WTIGMHIHA W THH ETOMa Kec-
SUPHALE; D) ATOM BAIBILEN, 3T0M YTAEDOEN B
TR ATOMB KRCAODOLA. Bhismecanre T
TEA kRN OPAVALME MU LAY B
InécTm

10, Huswconme maccosme moam -
MEHTON B OPCHEEHTAE I opopeiym:
1) CuSty — cvawipar megn; 2) Fegly —
oxcna meaeaw; 1) HNOy — pormas  wme-
JHFTRL

11. Mo obpamiy, npEEIEEHTMY  HE
o 20, EIEETe, WTO OOKIEEEIT  CHMHTE-
cicie dhopsyas: Hgy, O, Hy, Hp50,, Cud),

1L Yo pamavamt zamncws 4H, 2H,,
Hg, 5Fes, 3H,50,7

§ 1. BaneHTHOCTE XMMHMECKWX 3NeMeHTOB

MonatHe o0 saneHTHOCTH. XUMETcckie OPMYAE MOEHD BRBECTH Hi
OCHORANHH TaiilE O cocTase Benectn. Caiaeo e seer PN COCTRRTEHNN
AMMHYECKHE (POpava vINTRIBAITCH SLIEHITHOORTH A1 MERTTOE,

PaccuoTpuy SHMIMCCKRE (pOPMYIHT COSTHICHTH HEKOTOPLX 2IEMCHTOS

C B-D.EIEII'HJIHDH:
HCI H, 0

EAOHEELHIE Y 1L

NH, CH,

TR UIRRES METHIN

Kax muamnn wa npupereniiax npasepos, sosawii anesent (C, O, N, C)
B AEHHOM CORTHHCHHH (IPHCOSIMHACST OUPCIcIcHEOr SHCH0 ATOMOE BOSOPOILA,
Tarnm me cooiicTaoM 0GAAMMOT W APYINE ATEMEHTE B PA3AITHELR COELMNENNAY,
MoHATHIO «RATEHTROCTLS MOKHG J0Th CICTYIIEE ONPEIeaeHie:

Basewmnocts — 310 cROHCTRO ATOMA XHMHMCCKOTO SOEMEHTA TPHCOEIH-
HATE WIH SAMSIATE OUPEISNCIHOE YHCTD ATOMOR APYTOND XHMHIECKOrD Doe-

MEHTHA.

ATOMN BOAOPOIA HE MOPYT HPRCOLTIHATS (o OIMOrG ATOM IPYTOM XH-

MITHECKOTY ATEMEHTL, DO3TOMY BLTHTHOCTE BOIOPONa IPHHRATI 38 SIHHHILY, Ba-
JEHTHICTE @0 APVINK ABCMEHTER MIDKHD BhISHTh SHCAOM, K2R BRRITTHM ,
CHRETERD ATOMOR BOAODOLA MOM0CT NPICHIHIHTE K Ol AT0M Lsiion SiesewTa
Hanpusep, 8 Motexyse xI0popagopaia aToM $A0PS TPHCOSTHAYET OMHH ATOM
HEYTOPOTE, CASADBATEIRHG, LI0p oguosenrer. BatenTaocTh EHCAODOAD [EnHa
ARy, 100 €70 OXHH ATOM IPHCOSIHIACT AHA STOMA ROADPOIHN. AJOT B MOACKYIE
AMMHIKE TPEXBAFEHTEN, a YIIEPO HCTRPSXRLIEHTEH. JT0 MOKHOD SANHCATL
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Arernnicesn samne. B 1852 r. seen nosaTwe o coe-

IMHATEMRHOA Cune, ST0 CHDRCTRO STOMOSE Moawe
CTEMH PHETe T BAAAHTHOC TR,

| R [ 1 ] wi
caeayvinuum obpasos: HCL H, 0, NH,, CH,. (Mucoennoe SHaSCHNE BULCHTHO-
CTH IPHILATY OO AT PHMCKIMN l[li'!l'llpil-"«'lll. HOTOPEE CTAHATOR HILL IHDKAMBE
EHMHMECKHY WIEMEHTOR. )

BaneHTHOCTh AFCMCHTOBR  OHPEICIAET  TREEE [0 KHGTOPOIY, EoTOphiH
ofbriio asyxeaieired. Hanpusep, pryrs HE n smeas Cu odpasyor okenan (oo
eanmenns ¢ kncaopogom) HgO w Cod, Tak sak sHcaopos ABYXBRACHTEH B B
STHX ORCHLAX HA OQHH ATOM ATEMEHTE MPAXGIETCH 16 OAN0MY GTOMY KHEAODo-
M, TO PTYVTE H MEQL B 3THX CORAHHEHWHY ARVNBANEHTILL

Heworopue atesentid (v taln 3) 5 pasHBX COSANHEHUAX TPOARARKT
PALHMHYI0 BATCHTHOCTL, Tak, cepa b okcuze copar{ IV ) SO, uMeeT BaieiTHoCTh,

BHVI UETHIPEM, YTO M YEE3HHO0 B CRODEAX HESBALNRH OKCHIE, 0 B OKCWIe
cepul V1) 50, aaeiTHOCTE Cep PaBia HecTH,

Lrrpernre Ha BOMPOCE i—3 [ 30,

§ 12. OnpepeneHne BaneHTHOCTH 3NEMEHTOB

no GopmMynam MxX CoeMHEeHWA.
CocTaBneHne XMMUYECKUX HopMyn NO BaNeHTHOCTH

OnpeacieHne BRACHTHOCTH aneMesTon 00 hopMyasam X coeadHeRni.
Juaa hopuyay BemecTal, COCTORICTD HI ABYX KHMHTECKNX SJICMENTOR, W Ba-
ACHTIROCTE OOEOED 2 HHX, MOBHD QIPLIETHTE BaJEHTHOCTE APYOOND ek EHT.
Hanpunsiep, ecan nana chopayra okcuaa sepn CuQ), To BAASHTHOCTL METH MOXK-
HO OTPEIEANTh Cagiyioutis obpasoM, BaisenTHocTs KHCIOPOLE PABHI ABYM, i
M OJHH ATOM KHCHOPOIA UPHXOMHTCR GIHH atos setr. Cleaosarcinio, sa-
ACHTHOCTL MEAH TOME [MBNE JTEYM

Hecknmekn cOomies ONPEFETHTh IBLIEHTHOCTE 110 (HOPMY.TaM CcORTHHEH NI,
OOPASORAHHEX HE OHHM, 8 HECKOUTRKNMM ATOMAMU Xuairdeckiy anementon. Ha-
APHMED, 9To0i OOPEACIHTE BAACHTHOCTEL Heqeda B oRcile menes Fe, O, pac-
cynanT Tak. BasenrHorrh Kucropona passa aays. O0mee S0 eamm sa-
MCHTHOCTEN TPEX aToMoB kucaopofa pasno mectw (203) Coenosareanio,
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MECTE BAAEHTHOCTCH NPAXOULATES Ha UL ATOM: RCIGHL, A HE OLHIL AT0M Hene
MPHXOAATCH TR COHHHIE RAneRTHOCTH (G- 2)

[pn oppegeiennn BANCHTHOCTH RTeMeATa 1o GOpMyae BelecTsa, coCToq-
HIETO FEF ATOMOY AV SACMEHTOR, CARIYET VINTRBATh, TT0 #4080 ECHENLIY BaAPNm-
NOCIIL SCEX ATROMOE (Ot SeMeRimn (R S POeno WRCRY eounuy aalerm-
HOCHIN BOET @MOMOS DPUA020 STEMENT

Hrax, sasenrnocrs asementos no QopsMyias MO0 oiipeacinTs caeiys-
nIM i pacnM:

1. Thmmyr xwsemeckyio GOPMYITY BEUIECTDA H OTMESHIT BATCHTHOCTE Ha-

BECTHODD 37EMeNTL: i I i
m

2. HaxoasT n sanucussor ofiuee dici EANHNL BATEHTHOCTH { HAKMEHE-
mee o KPATHOE) HABECTHOM SeMEnTa

B @ &
CI.I.{I:E. Etizﬁ. S'E:.:,: F{";E’]

3. Brvmeasmior MPBCTARTARYT HRl, XHMEYECKIME SHaKaMP BaiEHTHOCTH
Apyroro azementa. [aa sroro obmes SNca0 eIHHNL BATENTHOCTER JRisT Ha un-

OeKC 0T ATeMeHTH;
Bl [ [ [E
I n

I Vi1 F el

Culd, H,5 50, Fes0y

Cocranienne xumuuecknx GopMyn mo satenmocrd. Yrodu coctasuTh
KHMWSRCKVIO (hOPMYAY, Heolxoiuan aHaTh BAIEHTHOCTE AIEMEHTOR, ﬂ-ﬁpaaym-
LY JAHHOE XHMIMECEDS coegmmenme {rafhr 3).

Tabanus J. Basentnocrh mexoTopul 3IeMeHTos B SHMAMECKNX COETANEHIRY

: g ]

Baaenmieccti K mCkRE WIEMeHTI FL_:EITHE':T%HH-I

i HOCIONNNGE ST M
1 H, Na, K, Li Hyh, NayO
[1 Lk Be, Mg Ca, Ba, Zn b, Cald
[ Al B Al

L mepedmsinni feTeNImR oML
[ 11 Cu Lo, Culd
I s BN Fo, Co. Ni Fel, Feslly
T LY Sn, Ph Snlh, Snlly
mu ¥ [ PHE. P-:ﬂ!_
I, I ow vl Cr Lrld, Uraldy, Cridy
1L IV n V] 5 H-5. S0, S0

34



MpH cOCTRRASHIN XNMIMECKRE hopmya Momsaio colMomaTs Caery Kt
MOPAI0K ASHCTERIL:
1. TTwmyT peaos xHMBMCCERe SHAKE WIEMEHTOR, KOTOPhE BXOIAT B COCTaN

COEMIMECH IR
KO, AICL, AlO

2. Haj asakamp XNMIHCCERX RIEMOHTOR [IPOCTARTAIT HX BRLABHTHOCTE.

1T m 1 i

KO, AICI, AlO

3. OnperendorT HaWMeHbmee ohIEe KpaTHOD YHCe], DHIPAKAIOIINK Ba-
ABHTHOCTE ODOMX ATeMEHTOE:

| 1l m i i

KO, AlClL, AlO

4. Meaerines HAMMEHBIIETD OOIIEN0 KPETHOID Ml BRACHTHOCTS COOTHETCT-
BYIOIIETD AJEMOHTE HAXODAAT WHRCKDH (MuAeke < 1= He mmmyT):

2] [3 [&

K,0, AlCl,, Al,0,

B BasBAHHH BeUlecTd, oipaioiaHiky AIeMeNTAMH © NEPEMEHRON RANeHT-
HOCTRIO, TIHINYT & cxobkax audpy. MOKASMBAOIYI0 BATEHTHOCTE ARHHOMD. 306

senTa B oatos coetmnennd. Hanpiaep, CoO — oxena sema( ), Co, 0 — oxewa
[ i1
mean(l), FeCl, — xnopua meaesalll), FeCl; — xaopun seaeaa( [T},
Bamoammre yrpampensn 4—7 (o 370 Pemrre saaan 1, 2 (e  37)

§13. AroMmHO-MOnNeKynspHoe ydyeHwue

M Yol AHACKM, YT MHOGIEE HOIACTRE COCTORT H3  MOJCEEYD, &8 MoJjie-
Kyt — 13 atomos (¢ 13—16). Ceegemis off aomax o Mooerynax ofbeaniinred
B amosic-sosexytaproe yueine, Bam pasecmio, gmo paapaboTioll 2TOr0. Yesn
FAHMMANCA BETHERN pyociidl yuenai M. B, Jlosonocon, C Tex nop npouu Somee
ABYXCOT T, V4eHne of aToMax H MOAPKYJAK TOAYTHID TATEHCHme: DRIniTHe.
Tﬂl{, HampMED, TENEE WEBCCTHOG, YTO RBe DG BrmeEcTia COCTOAT W3 MOTERYT.
Boutbiissereg THEPKYE BEIECTE, ¢ KOTOPRIME M BCTPETHMCR B KYPCC HEODTANH-
qeckoil XMMMH, IMERT REMOAEKYIAPHDE CTPOSHAE.

OIHAKG OTHOCHTEALNLIC MOMCKYTAPHEES MACCH IHYHCARKTCN KAK LN Be-
MESCTH € MOJEKYISPHEIM, TAK B L8 BEIIECTR © HEMOACKYASPHWM CTPOCHHCM.
JLnA MOCAETHAK TOHATHA «MOMEKY/TAe 11 «OTHOCHTEILIGAS MOJIEKYIADHIA Maccas
ynoTpedannT yeaoedo (oa o 29).
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OcHOBHME TOAGKEHIS HTOMEO-MOTCKYIAPHOI Ve MOKN0 Copy -
[T TAK,

[, CYUECTBYVIOT RENCCTBE ¢ MOJIEKVAHPHLM © HEMOACKYAAPHBIM CT] M-
[TTCTR

2. Mesay moackyiasi HMEOTCE NPOMERY TR, PasMephi KOTOPRX 3ARHCHT
OT ArPeraThon COCTOAHAA BRllecTsa i resmneparypsl, Hanboasume pacerosmns
HMEIOTCA MERAY MONERYIAME [a30p. STHM O0BACHACTCA WX JErkad CaliMac-
socts, Tpyanee cRuManTcs) KHAKOCTH, TAC TPOMEEYTEH MERTY MOTEKFTAMHA
IHAMHTOARLIHO MEHBITE, B TREQILX DemecTeax TROMCEVTEN MERLY MOTCKYAaMIL
Sl MEHBILE, NOITOMY ORI OSTH HE CHEUMEI0TCR.

3. Moaexyan naxogarea B HenpephibHOM Anoeenni. CROpoCTs ARHKEHIS
MOAERY/L FADHCHT OT TeMnepaTyPphl, © MOBMITEHHEM TEMICPATVE CROPHTE JHH-
WEHHI MOJEKY] BOAPacTaeT.

4. Muemay MONCKYIAMN CYMECTBYIOT CHAN R3AMMHOMD HPUTAKENMA 0 0T
Taakupanud. B uanbonwiued cTENEHA TH CIUAH Bblpaskeiid B TBEFIEY BEIECT-
BAX, B HAHMEHbIEl — » rasax

3. Mojexy/isl coCTOAT M3 STOMOR. KOTODHE, KAK H MOICKVAL, HAXOANTCR
B HETIPEPEIBHOM JTBHMKCHIL,

6. AToMH 0AHOTD BMAA OTIHMAIITCA OT ATOMOR JPVIONO DHES Maccoll
M COORETHAMH,

7. Npst (hiaHueckns ARREHIAX MOTEKYAM COXPAMAKTCR, PR XHMHYECKHE,
KK MPABIID, PEIPYULAKITCR.

8. ¥ BEHIECTH © MOACKYASDHEIM CTPOSHHEM B THEPADM COCTOAHNN B VATAX
KPHCTALINGECKHX peiteror (c. 15— 16) maxoqares mosexy . CEATN MeRAY MO-
ASHKYAAMH, PACTHUIOMEHHBIMH B YATAX KPHCTRANNUEC KON PemeTis, caafne o nph
HArPeBaHNH paspusanTea. [losroMy pemecTia ¢ MOACKYIAMIM CTPOSHREM, Kak
NPABHAG, WMET HHAKHE TeMOCPaTYPL IEIARAEHIA,

9. ¥ BemecTR © HEMOAEKYNAPHAM CTPOEHHEM B VATAX KPHOTALIHYCCKHY
PCIOETOR HAXOAATCA ATOMBE IIH Apyrwe sacTigs (o 15—16). Mexoy sTHsm ya-
CTHIAMY CYMIBCTEVIOT CHALNBE XUMMYMPCKHS CBAZN, A8 PAIpVIIEHHA KOTOPLX
rpefiyerca muoro aveprun. TooroMy BEHECTRS © HEMOABKYIAPHBIM CTPOSHHEM
WMEIOT BbICOKHE TEMICPATY]E [LIRRTCHA,

Ot nacHenne (pRINTECKHX B XHMHNCCENX SBICHHI © TOYKH 3pelHs aTosM-
HO=MUKMICKYMPHODD Ve, {bHFIH‘E{'EI.'.Hl' H EHMHUYSCKHE HRTEANA T 0T
ofacnenne © nosHIME ATOMHO-MOACKY ARpROrD. veenus. TAK, FAaNpHMEp, Opo-
nece muapyann, spakomuil BaM 13 KYpea uiansr, ofBACHAETCA cocoDHOCT B
MOJIEKYA (ATOMOB, YMACTHID) OLHOTO BEIIECTHS IPOHHEITE MEKIY MOTEKYTIMH
(ATOMAMMN, HACTHUAMMK) APYIOI0 BEOECTIL JHO NPOMCXOART NOTOMY, Y10 MOJE-
KYAW (ATOMB, SRCTHIL ) HAXOEATCA B HeNPePBIIoM IRIRCHIT # MERTY HIMH
HMEWTCH POMERY T,

CympocTs XUMHSECKHE PCakinil 3CT0MaeTcs B PAapyIneHHn XHMHYeCKH
caaack MCHGIN STOMaME OJQHIX BEMCCTE § B NEPErPYVIHIHPOBES LTOMME ¢ uﬁ-pa.':i-u-
BAHWCM APYIRX BEUIECTH,
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Crruerime 1 sompocia E—12,

1. Y7o radod ELNENTHOCTE s
e wwesenron? [loscidire Sro im g
PETHLI TIPFMENN.

2. TlodcMy  BEACHTROCTL  BOTG[EIE
OHUATE 5 eqnEny?

d. B peasionm menean ¢ coaamnl Kpc-
AUTEHT GIHH ATOM MU BRITECHAET Ak
amoain ponopogi. Bak oo smosso ol
HITE, IHUTRIVACE IHISETIEM O BEeHToeTn Y

A Ul LU I T TR
oot Jopmysas: Hgld, K5, B0, Zndd,
Mn(y N, Cugfh, S0y, Nighy, 50k,
AsyOry, €l

S, Madi XusHYECEEE CRMELNTH 200
MEITTE W YRaLiva nx  maenTeTn, G
CTARLTT COOTIRETCTIYHMILIE XIISENeCERT ltl'l.'.lp
MY
i L 1 ioom o wn . . im
Lify BaCy, PCL Sply, KO, PH, MG FeCy BO

Hodv. 1o
HE NO, CrClL
& 1. Baudcanme oTIHGCETEAREME S
AeRyanpeie sacesl o) osciign mesesal 1
Oy owega ipocepopal V), n) okcigga maprio-
1|',.n{'|."||]|.

f [losssvacs sasdaen Todoun 3
(e 34y corrashTe  xMiPecEHe oy
CoOeiHeanil © KHCTOROR0M CAREYVIONIHE K-
sbEckny aievenTor Zn, B, Be, Co; Ph, Ni.
Higwospme mx.

1. Cocranerme opuyis oRrngos ve-
aud ), meacaallll), soashpawa{¥1), wene-
aal 11y, yraepoam IV, copad V) oo V),
staprspEe VTR

B HMovoacse ocHofebE §0A0SEE
NTEIMEL O Sl LT Y AR AN YA,

f, Kagne ARICINSA  O0ITBEREARKIT,
&) THGKCHHE SOaesvn; O) naamune sy
MOTEEYEHMH IOy TEOE T

10 Yew croamusrics SHIGKEIns -
KV T TR, AILIROC TR, TIRTAIME eI

11 Yew oropraamacs i cooni daicsi-
YETEHN CIOEICTIN T [ke S LECTHA C MOAe-

VAH[IERIM H BRI CTPOEHHCM

FE Hag ofmacunms pansccide M
XHMHHET HAC ARSCHAA © TOMKN JPEITHA DT
=M BV AP YEene

2, Cpeapnirme MBCCOmLe JOm e
AEHTES B ORCHAE Metw(l} w0 oW oschse
s [Th, Halapinise s@accosse Q008 Bhi-
peinTe I OfeeETAL.

§ 14. 3aKkoH coXpaHeHMA MacCbl BELLEeCTs

Beaecraa BCTYIGKET 1 KHMITYSCEHS Peaiiinn, B sayanmiTe KOTipHE iV HITCR ApYTHE nes

npecrnn. poscoosaT an mkne-aniio itsMraraEg © saeondl BeneeTig 0 peyo @ pn'm-c:lllﬂ? 1 i~
MY BEITPGC Y R HLCEIARRATI AR IEaE DR R,

JHaAMCHHTEE anramiceni xusug Po Boduie, nporziidsas § orspeitof pe-
TOPTE PAAAMUUBE METAUIEL H BIDEWMBAA UK D0 0 DOCNe Harpesasna, obHapy-
M, UTD MACCA METALIOR CTAHOBWTCA Boakme. (JCHORBIBAACE HA STHX ONLITAX,
FH HE VAWThIBAT HuTh BOARYXE H Can I'-H._‘.II[:I-HH'FL"II.-HHIT[ BLIACG, YT MACCA B
MECTH B PEIYALTATE XMMHYECKHX peakunill vomenserca. P bodins yroepsan,
UTO CVINECTEYET KaKAH-TO «OFHEHALE MAaTeDHss, KOToPad B COyUde HarpcEaHnR
METHLTR COCOHHACTCH ¢ METANAOM, YBEIHYABLA MACCY,

M, B, Jlomonccos & oranane or P, Boiias npoxamssan MEeTRLIN He Ha
FIRPIETOM ZE'D.'.‘I-,EI_}I'KE'. d B dAarnadaHHLX 111:11:]113:( W HEBCITFELT X 0 HOVELIE TTPM e
JHERHEA. (PeTopTa ¢ Raposiel naobpaselnl i pac, 33, cs, ¢, 61.) Ol goxasar,
HTO MACCH BEOGCTE A0 11 THOCTE pEHHI;]HLI OCTRETOH HENEMEHHOIT 1T I'IFI-!I IIEPD:FG.-
JAHBAHHY K METALAY NPHCOSIHHACTTCA KAKad-TO 4acTe soaayxa. [(Kuciopos 8 o
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BpEMA He (LT e OTKPRIT,) PEayanTaThl STHX OHBITOR O He onyOAHKORAN, XOTH
1 cthopMYJAMPOBAT B BHEE 3aKona B nucese (1748) «Boe nepemenn, B HaTVpe
E.‘I}"l.ﬂl'.‘lﬂ.ll!!’.‘l.'ﬂ.. THRLDNTD E:'.-'I'b COCTOAHAA, UTH CEOARKD STEND :||' TVTHOD TEJEA OOTHHMA-
ETCH, CTOUTERG MPHCOBGKYIIHTCE K Qpyrostys.

Heaaancwwo or M. B JloMonocoRs 3300 COXPAHENHS  MACCH  OTKPLA
ihpangvacionit v A, Slasvasee (1789),

B HacTosmes BpesA aToT saron opsyanpycTeR Tk

Macca REINECTR, BETVIHBINE B XHMHUSCKEYHD DEAKILING, PaBi Maccee ob-
F-H'.E!l'lﬂ.ﬂ.lll.l'ﬂll‘-l BCHLCCTR.

HU.'J.TIHE]:I-.EI.H"I'L APEEAARHE TE FIROHA EEI}ZFHE[E'I-ILLE MACCEHI BRIICCTE MOGKHO
#a npocToM onwre. B koady (pac. 16) nosmemanT sesmuoro kpaceoro docthopa,
BAKPEIBANT NPOOKOI 1 BasenEaT Ha becax (o). Jares koady © docdopos (7)
DCTUPOHD HAIPERANT. O ToM, ITO PO XHMHIECKAR PEAKITHT, CYIST N0
MOABASHEI B Koade DEIor AkMA, COCTOEIETD M3 9acTill okcnaa thocdopal ).
[lps BTOPHYHOM BAPEIIMBAHNHE YOCKIAOTCH, 4T0 B PEIYALTATE EAKIMH MACCA
BELECTE WO Ha3MEHRaars (8).

C tonden SPCIHE ATV MOCTE KV AARIOND VHeHUS 300N COXPaHENHNA MECCh
OBACHASTEH TAK & Pesubiiare YUMIerKuy Peakiiul amos Ne v § Ke
ROGHECANN, d ApaucTodum uy fnepespynnupoaca. TAK KK YHCAO 2TOMOB 10 peak-
I 1 TIOCE OCTACTCR RENIMEHHLIM, TO WX ODIMAS MACCD TAKKE He EMeHseTes *,

Ferkoutes Fnaeitie ATKOHG COXTMINENMA WECeh! SeMerme?

1. OTKpRTHE FKOHS COXPAHENHA MACCH BCHECTH cO0ColcTIoRLI0 A2,
HCATIEMY DAIBHTHE XIMITH Kag HRVENH,

2. H-':'I OCHOBRAMH . S EOHR I.'IZIIPEI{EII]-IH MACCH BEIIESCTH III]-I.'.IHEHI'I-.-'I;.HT T!pﬂl-.',-
THHECKH BRAHRE pacderhl. Hanpisep. somsao shlS e Th, ¢ KOsk norpeiyveres

Py, 16, Drcnepiissemaasing Mpouopss meons coxpa-
HEFTA MECCH BRIECTH @ — EREEEinaeme sonfia o I"}ﬂﬂ-
dpopos an peasigi 0 — mapenne oo B saxpeTo
H:l.L"l&'; #f — BABENIMBEANKE H]:I."lﬁll.[ C OPpOAYETOM [HEEILEH

* Conpesiennas BAvEs 7 QopryanpoiEy AEDHS BRCCAD. BEROTopRE yTodnems, O amom
CRAYH RO B Kypoe nioee 11 enacca
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WEXDIMLX BEECTs, STodn noryanms cyasdmn wemwsalll) saccoll 44 kr, ecan
WENEID 1 CEPA BCTYHAINT B PEAKINE B MACCOBLX OTHOLERHAX 7 4, Coraacno
JAKOHY COXPAHEHHA MACTH BENECTE TPH BEAMMOICACTHRI MEJe3a Maccoil 7 Kr »
cepi maccoil 4 kr odpasyerca cyasgsa meaesa(ll) saccoft 11 kr. A Tax was ne-
afxamuaoe mourvdarrs cyasddiu weaesal 1) saceoit 44 ur, 7. e, 8 4 pasa Gonume, To
M HCXOAHBIX BEUIecTB Takke noTpetverca & 4 pasa Goasme 28 sroxenesa (7 -4)
i 16 wr copm (4 - 4).

3. Ha ociiope 3ng0iid COXPRIISTa Macch BEIiec T CorHRARINT Ypasieiis
AHUMHYECKHY [T,

ChrpevuTe Ha spnpoos 1—3 (¢ 47)

§ 15. Xvmuueckne ypaBHeHWs

NiMuseckny YPABHEHWEM HAGKBAIT YCIOBHYI SGHCE XHMEGeCKOil pe-
AKINH NOCPEICTROM XHMHYCCKNX arakon W Qopayn.

Mo e KOsy VpaRHemHIo PEaRIIE MOGKHO CVIRTS O TOM, KEkKie Beile-
CTHA BCTYTEIOT B Peakiii®y i Kakhe obpasyorcs, Yol coctaniers VpanHeHne
PCAKITHE, NOCTYIRANT CASIVIOUINM odpajom:

1. B neroil wacTi VpasHeHHs mriyT (QopMyikl BEIECTR, BCTYIANIN B
PEAKIIMEL, & 3aTeM CTapar crpeiky. TIpH oToM HY#HO NOMHETL, 970 MOMEKY.TH
MPOCTHE MAFN0ORAEHKE BEIECTR BOUTH HCCLA corTosT 3 Anyx atomon (O, H,
Clymr. o)

Mg+ 0, —
P40y —

2. B npaeoi sacta (Nocie CTPETER) THIYT (POPMYIH BeIeCTs, nfpasyio-
MHNCHA B PrayabTETe peaiiibm:

Mg+ O, — MgO
P+0,— PO,

Bl nociy iU exeubl VIMMerKILY Feanii,

3. YpasHeHRe PEAKIHA COCTARANET Ha OCHOBE BIKOHL COXPMHEHWA MaCChl
BREHECTR, T. . CNEEd W CIPdBD  A0TECHO 'EII'.|1TL1 OIHHAKCROE TG aTOMOE, :':ITH
aocTHrRETCA paccTanoeroi koaduprunenton nepea thopayassn semiecrs, Bua-
qaAe YPABIHBAKT YHCAD #TOMOE, KOTOPRX B PEAMpyHiinx senecrsax cogep-
wircH  foasme. Bowamms opisepas o atoub Kecaoposs, Haxomar e
mge ohlied KPATHOE MHCET ATOMOR KHCAOPOAA B aeaoit 0 npanofl TacTsx CXeMbl.
] F-EE.TLIH-'II:I AMHIMIHER KHI‘.‘.‘JU’RL‘I‘I‘.W TAMNCE R BTN l'.-ﬁ”ll"ll KPATIHhIM HEIRACTCH
wieao 2, a p opamepe ¢ gocdopos — ticao 10, [pi aeacius BanMeisnere of-
METH KPEaTHOID Ha SHCA0 CHTBETCTEVIOIIHE @ TieMON {H NpHAELEHHRIY  IIpH-
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MEPAX — Ha TR0 @TOMOE KICIOPOAaA) B JEB0Il W 6 [MPRBOH acTHy CXembl Haxo-
JAT COOTRETCTEY Kk -EI:J-H‘I:I.'I@-]IL[I-I.E‘HTH, KdE THFEEA3AHO HEKES

(z:2-0[2]@:1-2
‘
Mg+ 0, ———————2MeO

(10:2= 5) [10] ¢10: 5= 2)
+ 4

4P + 50, 2P0,

VpaBHRBAOT YHCI0 ATOMOE GCTRILEBY XHMMYECKHY ANEMENTON W SaMenH-
KT CTPENKY dHAKoM papeHcTEE B Rammx mpaMepax coOeaver ypasHaTh 4Hcio
ATOMOB Martns w choodiopa:

IMg + Oy =2MgO
4P +50,=1P,0,

flar Toro wToln HAYNATACE PEAKIASE, BO MIOTWE COTYYasx Tpefyverca marpe-
sanme. Toraa H YPaRHERHAX [JE'-R'I'-'.II.I'IH Hilil 3HAKDM PEBEHCTES CTARAT AWal f

Ecit b peayavTaTe prasimy RRUICAACTCA TA3, PALOM € ero dqopsymsoi cra-
BAT CTPEAKY BBEPX 1, & CONN BUOeCTRO BRITAIAET B OCATME, TO PRADM © opay-
T06 ATOTO BENIECTHA CTABNT CIPEAKY BHML |,

Bediamarme yopasuemae 4 (o A7)

§ 16. TNkl XMMUYECKMX peakuMi

AUAMUYECKUE. PEAKINE MOKHO NOIPA3IATHTE HA GOTRI[H OCHOBHLIX THITR
1) pazrowenus; 2) coedunenus, 3) aasewes 4) ofwens (c. 95).

C iJl'."El.HI!.lt‘L‘IE-'I PAACHCHTA BR O3MERKOMHANCHE Ha MTPRMERE PAiTORe T Boakl
(€. 14—16G). Peaxund coeimueHms BaM MADECTHA W3 DPHMEPS BESanMOAeRcTRIN
cepii ¢ weaeaom (o 17—18),

Yrobsl noaHaKoMETECA © P‘E'EEUHEﬁ SAMETIEHIA, MOEKHD RRIICTHNTE CASEY -
il onsr, B roayboil pacrsop xaopuaa mean(1l) CuCl, onycxkamnT oamies-
HEI EeTeanbil reoaash (Wi seescibe onnasn). Feosas {onmakn) Tomyac no-
KEPLIBAETCR HAAETOM MEIH, & PRICTBOR H3 I'l}J.lj,"ﬁ'ﬂm CTAHOBHTCH SCACHOBATREIM, TaK
kax mmecto xaopuaa smean(ll) CuCly ofpasyerca xnopua meaesa(Il1) FeClo
MpoHcxoaamyn XHMIHCCKYID PUAKIINEG BbI[RAHNT XHMIECKHM YVPARHEHHEM

Fe+ CuCl,=Cu+ FeCl,

[IpH cpABHEHIN PSOCMOTPEMIBE BLMINe XHMITHCCKHE PCAKLHI MOMKIID JaTh
MM ONPEIEAEHHA W BRIABATE HX OCOOeHHOCTH (cxeMa §).
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Cxeuwa 6

Buanpmmme yopasienids 5—8 {e. 47},

§ 17. KonuuecTeo BellecTsa.
Mone, MonapHaa mMacca

Mosropiite yEefiual MaTepaan o sosecrst gopmayac (5 100

Ky XMHueckyio POakIi Mhl PaRCCMATPHRASM © KUuechesniil (mo-
Pons, T, €, DIPESETSEM, KAKHE BEIIECTE BOTY AT B PEAKINK, H C ROINeCmse -
RO CRIOPONS, T, & B KAKHE MACCORKX OTIOUICHITX PEArHpYIOT 3TH BeiiecTRa bea
oerates. Hae MHTEpECYOT He TOOTBRKD MACCOBLE OTHOHEHWA, BOD B OTHOWCHHA
TRCNE HEACTHI (ATOMOR, MOJEKYA), BCTYNAIMHX B JTaHIYH DeaiiEie.

B xasecTee MpIMepa paccMoTpiy 00pasoBarie BOALW IPH FOPCHEH BoIopo-
M B KMCAOPOIE.

a) Kakomsl MAcCOBME OTHOIMEHWA?

2H, + O, = 2H;0

daem 3Foom i e s
fi) Kaxkosik OTHOMCHHA WHETA SacTHI?
2 mnaeryam 1 moseryan ¥ MOAEEY AR

®  pemsmmidn ohsieina Wil GOHIKDMITTeCE B TRThneimest (o 85
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Ecotn ®arym0-1nio Xusiteckyi PEakip0 PACCMATPMEANT © TOWKH IPei
HHCE HACTHIL (ATOMOR, MOJAEKY), TO NPHMEHRIOT (HIHYECKYN BOAHYIHY KO-
JHYBCTEO BEllecTBar (obOouHasaercd rpeueckof Oyreodi v — aHDe ),

Enunnuefi xonmdccton BemecTsd ABJHCTCH MO,

Moan — amo xoauvecmeo seuEecmed, codepIaEs CMOILKD Wee
MACHY (GMOMOE, MOAEKYA), CROABKO COTEPNCUMCR amomos yeae-
peda & 0,012 xz (12 2) yeaepoda “C.

FECHEPHMENTATLAG JOKREI0, yro 1 woms Jodoro pemecTsa COAEPRHT
6,02 - 109 woaeryn, aroMon WAIH IPYIHE S3cTHIL

Hueno 6,02 107 maosano wecson Asozadpo (B 9ecTs HTLTLAHCKOTD YYeHO-
o A. Asoraapo, od. ¢ 153), Takus oGpaiost, YUMo TOMOB, MOSEKYA HIH Apy-
i wacThi B 12 ¢ O parno ey ABOriapo, 8 9uean TR CTPYRTYPHEIX 2e-
MEHTOE B | Moab Modore semectsa panno 602 « 107 smone ™"

Ny= w =602 - 107 mony™

Haeao Ny =602 10 sous™ wassano nocmosimed Asosadpo.

Moaspuas mMacca. PaccMaTpHBas XHARMECKHE PEAKIHN, HETPYIHO 2aMe-
THTE, 4TO LA MX DPAKTHYSCHOMD OCYISCTIACH A HEACCOOOPaInG MobaoDaThe s
BETHAHNON <KOANHECTBO BelecTias. Hanpusep, 118 NpoBecuin peakmmm we-
T3 © cepoll HeolXoHMo, YTOOB Ha KEHCIWH ATOM HETESa B PEAKIWE BCTYII
OMH ATOM CEpLL

B peakiim noiopoga © KHCIOPOIOM IGAIME AHE MOCRKYTR BOJOPOSE [N
MHPYIT ¢ oauod Motervaroll kucoopoga. [looTomMy posmHEAeT BONpOC 8 KOKT
MACCOSBEY GIMNRLENIAT cxedyem Opams seuproman, wmods 8 R COepIancs we-
efrodtsoe AUETe Yaciuy?

As HTOR0 RENDABIYIOT HOHATHE +MOJINPHAS MACCA» DEIECTRA,

! Hmmum:—mnmmm MOSS @e-
wecmeaa,

- -

Moaspras smaccs M BellecTda PABla GTHOWEHID MACCH M BEHICCTH K CO-
-I'JTEETETH}-'I:IJI[L!H:I-' KELlI!‘IL'ETI-!:.-' BENHETRA ¥
="
M= ¥
Hﬁ .
Hanpumep: M(H,0) =" = 18 r/monn,
Kak o, MOTSpHAR MACcCa BEMECTER MHCIEHHD PARNA Macce | uoas, 1. e,
sacee 6,02 + 10® gacTitng AaHHOM Bemec T
Moarpryw maccy ofoauasurr fiviaoii M 1 DupasamnT ofkMuo B T~
Max na2 smoab (rfsoan). Hanpmseep: MOH,) =2 risons;, M (FeS) = 88 r/uons:
M (Fe) =536 r/mone; M(5) =32 r/uoms,
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Caeaver OTMETHTE, YT0 MORHFHAH MaCCa YHCIEHHO COROATCT C MacToH
ATOMA M MOTERYAR (B & e M) ¢ OTHOCHTENERDH aToMicl 1IN MOTeRyIAp-

Aaodt saecoit {Tabi 4).

TaGanna 4 Beanuni OTHOCHTENhHMY ATOMHEMX, MINEEYINPHEE A MOAEPAWME MACC

Maceud 1Tn AL
ﬂ]u}m}-ﬂu BELECTHR N mm:r_:';:ﬂa umul::mmtf.luplluﬁ Hr?':&i]:r:n;ﬂ::ﬂ
(1, AT T micen (M ) gliis ;
H, 2 2 2
0, 7, 32 H2
Co, 14 4 44
H,0 18 18 18
Fes B8 68 Ba
Fe a6 4 o
i a gl 41

A [Towesy M u M, sewperemea aucennn coomioam?

Macca MOJIEEYIW BEHGCTEA B FPAMMAX PABHL [IPOHIBELEHITD M, Ha maccy
aroatHnd eansus sacest (LG0T - 107 r). Ecan amo nponaseieHne enm yMno-

WHTL Ha N, TO DOJYIHM MACCY MOEH B FPOMMAx;

M- somw ' =M, + 1,66057 - 10 r - 6,022 - 107 {mom™)

Ecow yuects, 410 npouaseaenne 166057 - 107 r - 6,022 - 107 {mons') pas-
HO | e smous™, 70 OOAVY9AETCH OYEHb TPOUTOE CONTIGUICTHE,

Mmoo y=1({r-voas™")- M,

Do AHAGHT, YTO YHCTEHHAA BETWUHED MACCHL MONA BemerTea M, + Mo
A ORITH THCIEHHD PaBHa oTHOCHTEARRON Monexyaspaci sacce M n ana
HEXOHIEHNA SUCTENNON BETTnEs M, - Moan! JoCTaTouno 1o MoIeKyARpHO
KHMHYECKO PopMyIe BEDCTED BEMHCANTE OTHOCHTETRHYI MOSEKY A Y0

saccy M,

CooTneTeTome DALY Derie Macest (I} ornpe-
ACTEHHLIM JHAMCHHAM THCEL aTOMOB # RKOIMMECTEY -
mecTEa Mok MOGERO HARTH, Henoabayve dopyyay M =5';

W aHavese noctosnkoll Avoraapo N, =602 107 moms™.
PeaynabTaTH  pacueTs  Ha  OpAMepe  GKeTesn oo Cepl
MpHBeReHsl 8 Talane 5

Jaimsie oT0il TAbIRIE HATMSIHO DOKAILIDIKT,
KAKHY MACCOREX W B KAKHYX KOOHYer TREUHBEY TR HH=
A% CACAYET CMEMIBATE KENesn © cepodl, wTobs #a opu
ATOM MENe3a IPHEODLICH OAMH AToM cephl, T.e. drodu
ATH BEIECTRA TIOAN0CTLHD mpopearnpocin. Tomobane

1 st O] § 1 s Fe
I 1

G022 10" G022 10"
atoson C aromon Fre
M{C)y= MiFe)=

= 12 rfvoms =501/ sark
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PACHETI MOTYT OWITH COeSainl (0 YPaBHENIAM XiuMiuecknx peaxumit. Tax, no
YPAUHCHHED PEAKIHN RCTeH ¢ CCpoil NOIYYReM CAEIYIIIAE JiRHbLe:
Fr 4+ & = FeS

| S0 | sEn | mrLan
s 32 monn BRI
Taianns 5
Maces (i, ) A Yncaw srouss (o) A H“‘}:'Iﬂ;:}“m

Fa ks Fe 5 Fe 5
56 32 02 - 12 .02 - 11 1.0 1.0
2H i 304 - 1™ 300 « 103 0.5 0.5

4 K L5005« 105 1505 105 25 025

T 4 75102 To-10 miZEs 0125

3.5 2 3,75 1072 4,75 10 {0625 00625

Henoneays coorHomienie Moy Maccoil i KnTHYecTROM BEMeCTIL MO0
PEMIATE PARTHYMINC XHMHYECKHE 341040,

A& 1. BeiMscacrre MACCH BEHECTRA [0 HABECTHOMY KOIHYECTRY DEULCCTRA
Sagava. B pemounn o cepoli Baansonciicraywr 0.5 moas meresa, Onpeae-
ANTE MACCY EENe3R, KOTOPYI CASAYCT BIAATE AAA PERKILN.
Fewenne Henoosayes dhopsyiy
C— m L}
=y
meM-v,
mi=30 i sk 003 smoas=28 ¢
Oreer; 281 xene3q

2. Baumcaenne ROINYECTRA BCIIECTRA N0 BIRecTHON MECCE RENleCTRA
Japawa. B peayautare peakignn noayveenn 22 r evaspia sesead 1), Ka-
Roe KoansecTso cyasman Keresa(ll) coormercrayer Fmoil Macce?
Pemenne, M{Fe5)=088 r/moun, Jdasce paceysiamnT Tax;
88r FeS coommercTavior 1 Moan
22T —n— —— X MO
881r:2271 =1 MOML T ¥ MOAL

JHAETE 1 Bbl, -0 MUpOHOM DRE3HE B | T B0 COASERATER NEAMBEHMO T MM 3050~
T8, BTe ommidset, 410 OOUAR MBCCA 3TOFD AOPOFOTD METAN &
0 pone okeaHB COCTRANRET 10 MARG 1.
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92 .4
ot
. 0,25

x=0,25 mon: FeS
Janauy MOMHO POLIHTE TAKKE, HCNOILays hopayiy

M=5 v:%:%:ﬂ,?ﬁ; v =025 Moan

Oreer: 0,25 moas cvaspnna seneaall1).

3. BuMHCAEHHR 00 XHMHSCCKHM YPAanneiHsM MACCH WIH KOJIHNMECTDE
BENIECTREA M0 HARCCTHOH MACCC WIH KOAMYECTEY OQHOTO Ha BCTYNAWIHX HITH
MOTVIAOHECH B PEAKIHN BeliecTi .

Kaxoii nocAeloBare bHOCTH LeHCTEHR cocayeT NPHACPRHEATECA NpH pe-
HEHEH SR 10 VRARHEHNAM XHMITIeCKRY peakiini?

1. Ecnow memecria gasel © DpUMEecEsil, To CHAYETE BRIMHMCRIOT MICCY HHC-
toro pemecTha. [pusema pacseros GyayT paccMOTPEHE B IATRHERIIEM.

2, CocTapas)T ypanHeHHe XHMIMeckol peaxuun,

3. B ypansesiy oQHOE Yeprol mOaNepKHBAKT XHMHECKHE (hOpMy el Be-
UFECTE, MACCHL KOTOPHX VEAIAHS B VCAORIH JAa4MH, a ANYMA TEPTamIT — opsy-
DLl TEX BCLESCTH, MACCH KOTOPHIX TPehveTes BLMHCANTE,

4. Mo ypapwennn PEaKomn onpegeisoT KonmiecTid (MOTh) TEX BEILETTH,
(POpPMYIL KOTOPHE NOIYCPRHY T,

5. Hafigewusie apauenims THIYT 104 COOTBETCTEVIOULMMH  XHMHYECKHMT
(POpMYIEMI W DPOHIBOIAT BRYHCTEHWA.

Fagaua 1. KaKoRR MACCHE I KOUTHYECTBO BOXL, KOTODAR 0OPA30BAAACE N[
cropainy 8 r soaopoaa?
Pemeunne
1} Buuncases Maccy.
2H, +0O, = 2H,0 M{H,)=2r/mom: mi{H,)=dr
s H{H1L'!}—1.E-r,.-"uu.rlh. m(H,0)=3671

ir 361
Br XT
dr:Br=36rx1
x=%=?2:

r=T2r Boas

2y Bemuenses KOTHYeCTRG BOJikL

B ;
2 Mmoak 2 MOJTh
v 4 Moan H, 4 MOTh X MO
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2 Mo0s 4 Movis = 2 soorh ;2 MO
" 4+3 i
- —
2
k=4 moan noaml
Briuncaenne Momuo nponasoinTh 0 Tak:

18 r H,O coorrercreyior | Moian

T2r —p— s i A M
1Br:72 r=1 soab ; & siovis:
Bt
TR

r=d4moan H,0

Orper 1)72r soqm (no smacce). 2) 4 mome HO (no somsiecrny pe-
mecTRa ),

dagaya 2. Kakoe KOAMMECTEO BOZH TOAYYHTCH, SCTH B PEAKIHK TOPeing
BONOPoaE ey 16 r kecaopoga?

Pewenne.
H, +0, = ZH,0 M(0y,) =32 r/moub
32r 2uom | AHO)=18r/uom
161  xmomw
32 r; 16 r=2 mouab : 1 Moan;
162,
A=m—=1
Az

x= 1 Mo H,(
Oreer | svonn H,D.

danava 3. Tlpw ropesnn popoposa obpasoratock 9 ¢ poau, Onpezeante
MACCY H KOVTHYECTBO KMCAOPOAR, BCTVIMBLUICT B PeaKIK,

Pemeunne,
I} Bummenaewm saccy:
2H, 40, = IH,0 M{0,)=32 1r/Mons
=y z M{H,0) =18 r/Moan
#r  3br m(H,0)=36r
xr 9
Prixrr=36r:9c
_‘l_"-'-?—a-l—g:
36
r=Hr O,

1) Brrapcnses xoiddectso memecTE: { MOUTh )

32r O, cooreercrayior | M0ab
BrQ,  —s— I MO



32 r:8 r=1 Moib X MOAL;
J’:%ﬂﬂzi

r=025 Mo O,
BHAHCACHRE MORHO HPONHIBOLNTL B HCNONLays hopmyny v=1=
y= E = ﬂﬂ-.- = UES';
M a2
v =025 moan O,

Orper 1)8r O, 2)0.25 soan O,

B naneueiimes Kypoe XHMHH BW BCTPETHTECH CO MHOITIMA FAAAMAME pai-
THHOH CcTenEHH TRYIHOCTH, B KOTOPSIX NETOSESYIOTCH XHMEMECKIE VPaRHCHIE,

Crrnetwre 1 wonpock T— 10 (¢ 47) Pemmre saaan 1, 2 (. 48)

. 1. Hes. korna wokae (s OTeparT aa-
Ko coxpireiint saces? Tpaseanme deg-
MYTMPOBRY SEKOTE 1 GIRRCIINTE 670 © Tov-
I EPEERE ATOM I MO TE RV AT YEEHHA,

2 B pempry (pec 35)  MEceEIRAN
(A0 LAIIEE, JARPLUTH  FEUSETITiy
vy SRl POTOPTY  ESBCCHAW N0
COEPRAMOE  ITpORATIETIL  KOrgs  peropTa
Gorin, ee mons oo Pasenemcn
A e st b ooy T JaTes STEpROM -
wm, (IeTaaneh A5 SRINKIL BECON B PABHDERE-
CHAL 1L TR T

3. Kakoe TeopcTmsecxoe BOpaEve-
CEDE ARMRNSNNE  EMEET EIKOH  COXRHEHNT
macesl pEigecTe? Tpeennre npamepn.

4 [Mpuacpanascys pases opdspe-
Hidt  meneinsaTeasEarTH (oM, © 39—40)
BOVUHTREAR  RUIEHTHOCTE  3APMEHTOR, 0=
CTABETE ypapwemis peaxondt oo coegys-
LM CHENEM

Ca+ (y— Al+Cly—
Habgf,—- L1+f.:l

Custly — Il —
Al+5 — II;-r-D;—-

3. Hamwunrre me ami Vpinsesis e
AKOIN KGN M MABECTHLY RaM THITOE 1
CFBACIATE WY © TUMKH RN ETOMHO-kei-
AUENAHPHINTG. YUEITHs.

6. ITepempnrame npuieiedHbe Hame
CXEME] PEERIEN, BMOTTO G nnRijca Hi-
mmure  opyIk COOTBETCTRY HAOMX 1
nEcTs, pacrtannte Kosdepagnenme @ poac-
AT, B RGRROsEY TIITY OTHDCHTCA KEMIAn 1
VEREEHITHIE Peakiiii
Zi+? == Znl) — A+ 7
Mg+ HC] = MgCl+7 A.]+|:_ uCly— Cu+?
Fi+7 — Felly

7. Moaesy B wummn mpaMesioT di-
JMFECRYH U S KOTHNECTIME -
CTHAE I B KAKAE BLIEHITIAK O3 HAMepacT-
A Chmer ioacHHTE OpSREpas,

H, Cocrunste 1—3  ypanscAsA
AEETTINE MM XNMASCCENE [Raknni o oo
HCHITIE. B HAKWE MOCCORHT M o0 ieecy -
HEE COOTHOMCHIAY PRATIFYIT DEEscTHL

g, Mo casasacT qHINeCKRa neTem-
Fiit MTUIAPIHL MBCCHS 11 0 GUN DTN
07 iREIGECENE  BETHYNE  a3S0TERYAHTMAN
MR, SMACCE STOMRS, SOTHOTHTEILIRE M-
ICKYARpRaN  Migctas i S0THOCHTEARLAA
amonins sccae? Thosesy SHesenim aTi g
AHIECKNE BETAYHHL CR

1k, Mado ypassenne pegcgm 20+
4 Oy = EMgO), CorXacmo 5TOMY YPABECHHIO
corTAnyTE Ty, NOKATEBANIIVIG C00T-
HOIEIEAS MERY MAcCOl PearmpyEinmy pes
INECTE N EPAMCELY, 'HET0M ATOMOB W Koa-
ECTHOM O THL, DG AIUIOFHE & JAHIRINE
rafmums 5 (o, 44).
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Peimsime s,

* Ao Hoo ypasuesino  peariun 241 = 2, BuMBcaiTe MACCY M KDANYECTRO
+d5 <= Al walnuve Mercy i EoANeCTR FHCAOPOT, TREariponanmers ¢ Meihns,
eyabduuta atasiinuns ALS, ecai 8 peak- coan obpasosaiocs 4 r osea sseag 1T}

TCAED BCTYTEAET 4.5 r s EHA:

lpasuaa Texunkn GesonacnocTn npn padore B XuUMUYCCKOM Kabunere

Muorie XHMITHCCKIC BElllecT EUKHE — MOTVT BREBWBITE O#00H, Ei"l'pﬂm-
KOTCH AAGENTEE RemecTiy, Hexoropeie Bemectsa Jerko BOCTIAAMERSTCR 15
aphiBooiacis. losromy npe pabore ¢ semecTsaMn HyKno crporo cobumo L,
NPEELE TEXHHEH DEMNTACHOCTH, ONHGINHA KOTOPEX HMEIOTCA B KOKI0M XHAMH-
meckom kabiiere, Kopoieo asHaxoMuMes © oCHOBHEIME B3 HIX

1. He Tporaitre pemectoa, mocyay w we npueryimaiite x pafiore Gea paspe-
MM VIHTRLA,

2. Bemeoraa wenhaa Opar. pykasw v npopepaTh MY ML BEYE.

3. Tlpn pemcHeHHH SM0AxE BCNICCTH AEABRIN NOAHOCHTS cocyn OaHAIKD K
MY, TAK KK MBXEHHE TADOR i [RI0B MOMCT BHABATE PAIPAmcHe TR XNTE -
Haix yTel. [l couakoMASHNS © JANEXOM HYARD TAIONLG PYEM CASTATh JBi-
MCHME OT OTBEDCTIA cocyAa K Hocy (puc 17).

4. He wamusalive 1 ne nepemeinssaiite peastiss sfmcm o, D HaT M-
AN HYAHO HANPAEAATE OTBENCTHE NPOOHPKN Wi wonbsl B CTOPONY OT cela |
COCEICH.

3. Bea yEaganna yiireas ue cMENTHBANTE HEHIRECTHIE BAM BEIECTEL

6. Tlpw sanoamenan onemos MOTRIVETECH HEBOALITMMI JO3AMN BELSCTE,
Bemertea HepuTe TOAMKO INATEACM W JOEEMKOR 1t B TEX KOTHYECTRIY, KOTD-
Phie VIGaNL B ONRCRHNH paloThl; oM TAKHX VEKEsanufl per, 70 ofbeMu be-
MIECTE HE ROUDKHE TpeRbmars 1 cw®,

7. Ocolyio ocTopoaHoCTS cobmoaaiite npn pafoTe © KHCIOTAME | IEI0-
sanit, Ecri cayuaiing KUCTOME W et nonadern wa pyy w sa odexedy, mo
st CHme ef GoTnum KOTECaON 00,

8. [pn pasfaraerimy KHCADT BOAOH BOETIR TOAMEH-
TE CACAYHMIEE DPEBILI. KMCIOMS CAodyem  Awedaenin
TCHKGE  CRYIEs RPN IEpEMELLIOTNTT Haausams 8 sody, o
ne Naobopon,

3. Beeraa nomsayliteck Toaske wHeToil mafoparop-
Hodi nocy i,

10, CeTaTkl BemecTs e BRCKITANTE J He navBaii-
Te OOPATHO B COCYIL € YMCTLIMG BEITECTIMM.

11, Topauvio mocyay 10 BHEIIHEMY DMAY HeBoa-
MOHHO OTAHMHTL O7 Xoaogeoi, [Ipesne qes BaaTh mo-
Puc. 17. Tamke tae C¥AY pykoit, ybeawtecs, wto oa ocram. B coyvae
HYACID NEXHITE iCieE- TERMHYEC KON Q@Ora HWHRHO G T t}fmm}[!!}"l‘.l -
KOMBE Bl REJHCHOCTD (Xouoanoil sogoll, AbIoM H3 XS0 EHINKL)
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i ofpaboTATE TPOTHEMOMONBO MAALK WAH SFDOEHTEM;
ECAN OOT CHBHLIA — 00paTHTECH K BTy,

12. He Opocalime B PAKOBNHY oA TROBSALHYIO
fyMary, Bary, cTEKIR OT PaadnToil NoCYIM.

13, Tlepea paGorodl © GHacHbiMH XHMAMECEIME pe-
AKTHEAME { DICAOYAMH, KHCADTAMH M JIP. ) COCTANLTE JTaH
SKCHCPHMEHTA, HIEHRTE JAHTHLN MUTOK WIH 0TKH,

14, Tlpu padore co comproRROil B AEKTPORATHEA-
resieM CODANIANTE CAnTyRMmMe [pania

1) [osisayacs CHRPTORKON, Helh3d CC JAAKHELATL OT
APYTOIR CORPTOBKH, WO MOKET NPQANTLCA COHPT W BO3- Py, 18, Daexrpona-
HHEHET TIOWE rpEETeiL

2} 9 bl (HOACHTE IAAME CTTRPTOEEH, o CRSIVET
HAKPLITL KOOI TRDM.

3) Tepen sEaoueHBem LIECTPOWETPERITETA B CETh HPOBEPRTE, HE NFRPR-
Al JH HSOISAINS 3IEETPRYCCKOND TpOoBoa ATPERaTEI.

4) Ecnon nps BRERNCHHH QIEKTPOHATPERATENH B CETL HE NPOHCXOANT Ha
rpemginge, conbmure ob aToMm yuMTEN,

5) Hpn pabore ¢ anexrpotarpesateses (puc. 18) ne MomycgaiTe Jarpaane-
HA CHMPATH ML EINA

6) TMocae oxoHuasms paborn obasamedhio OTIINMHTE JEKTPORATPeR-
TCAL OT CETH.

NaGopaTtopHbie ONbLITLI

Nepea BEnOnHEREM AGBODATORHLEY ONLITOE OIKAKOMBTECE C MDERKAEMA TEXHUEN
GE30nacHoCTE (CM. BeRLE),

1, PACCMOTPEHHE BRUECTE O PAANHYHEIME GHIHYSCHMMK COOHROTEIMH

Pyxoponormaynce cxemod 1 (o 5), ooparepaiiie Huiwsietine CAsACTE MNDBRpEH-
MO CONM, CaMapa, MNOMWHWA, LIMHEE, Wanasa, Mean, 8o, copsl, CaoW RElnonaHWe 38-
MSUWTE B TETREOM,

2. PaanengHwe CMECH

PRIagamenHe CMecd, cooTomyed | MODoWNea KBRS # el

1. Ha oouk AMCToMER BYMArn HECWNETE NpUMepHs | o’ NOpoLsnoGpasHol capel,
A HE Opyrodl — Cronkes e A0POWGODBASHONT BEnNS3a |[MNM EenaaHue o).

7. OrsieTeTe UBET STHK BeduacTE. (oropArmy NOPOWES GEfsl W NODOLWES ®EnaIa
BCRINLTE B OTAENEHES NROBUDEM C BOQOR W Halumoof@re, Y10 NEB0WMCE0EaT.

3. NpopEpsaTs SAACTEWE MATHATE HE NOPOWGK CHEK W HA DOPOWOK Mena3a (apyras
NOAGRANAY,

d, MpUroTossTE GUMEGCH M3 NOPOWKOE =ENE38 W Cepl, JaTesm DUTABWYIOCA CMeth
BOLINGTE B CTAKAM & ROGOR, Wio HabAooaeTat

Ha ooHoaassd Hafimoaadei CoenafTe B0 HE KREWE CROACTEAR Xaiiia W Caph
OCHOBEHD PAINERAGHNAE MK CMECHT
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3. MNpumMepsl GHIHLNBCKMN ARNVEHAA

1. Nomectata g dapdopoay Haussy HeBonbWwoR kyooder napaduea. Yausedssy
C NApadenAone NOMECTHTE & NEAMA. MOCHE PACIARANEHWA NapahusHE NOTYLEATE Nna,
KOl HEusMl OCTRNET, PAcCMOTRETE Napadue,

dapanue H10 NPOWAOWAD © NEPAPUHOMT K KOIM ABREHMAM CREAYET OTHECTH
HBMEHEHWE NBPR4UHD NPW Harpeeedra? OTeeTt ofocHyATE,

2. BodshuTe CTEKMAMHYED TRYEOUKY [OMEMETD NpEMEpHD 5 MMl W noMecTiTe Be
CRaOHeR YacTea B MAAMHE FAI0HOA rOPEKH MK CIMpToRKA. NOCNE CANBHOTG HAKEIWEaMEA
CTEENA NONBITAATECE TRYOOMEY GOFMYTE MW DECTRHYTE,

dafanue Kakoa ABNasMe NpowIoung co crasiaHHel ToyGoqkod? daire obocHg-
ElMHEA OTRAT,

4, MpAMEps KNMANBCKHE REAEHWR

Dy |, HBKANHTE B NAAMEHE MEIHYIO NIACTHHEY WIH NPOBOAoKY. SETEM BhiHbTE B
HI AABMEHA W CYWCTHTE HOXOM RS KitsDk Oymarn 00pas0BaBwsAcs HepHel Haner, CingT
MOBTOOHTE HECKONMED paa.

2agaHua. 1, CpapHuTe CBOACTES OOPA30SaaLIBTOoS SEOMOND MODOWILE M METER-
nwveckoil Mend. 2. Kakoo aEngH¢e Bhl HEfnonand B SToM onsiTeT

Oner 2 Hanedte & npobspey 1 M0 NEPOKCALE BOGOPOAS W HACKINETE HEMHOMD oK
cuaa maprasualiVy, Npowcsogur Byproe eugenesve raza, OnNYCTHTE B NpoSHpEY Then-
LyH AyUeHRY. TARKILAS IMAHEa 3aropastcs,

Jasanda. 1. Kasod fad puaanenca? 2. Kadse Npuasacd noaTeepsamonT, $To
APOMACLINK NIMAYBECKHE peasimi?

5. Davawomnenne c© oOPAIUEMM MPOCTWMY W CHROMHMYE BEWECTE, MHMEDARGE
M FEpHbIE NOPOL, METANAOE M HEMETAELNCE

1. HOatisl NOBNACHNEE CORa3UL NPOCTLE W CAGMKHEEN BELEETE.

daaaHua. 1. PACNONCHATE OTOBALHO & OOMH DAS NPOCTEE BEWECTON, @ B &Py
ol — Chodese BeeecTas. 2. MpooTes BELWACTAS DRIAAMMTE HE METANM W HEMBTILS.

2. [Oaru 08pasus rops-bix NOROLL W MUHBDANDE: TPEHAT, KBARL, NECOK, TAWME, Nosa-
PEHHES CONTh, CNHOOA, NONEROE WNAT, WABBCTHEE,

Jafanna. 1. Ha OCHOBE IEHWA @I KYDOCE BCTECTEOIHEHHA W RHAHSHHOMD OMkTa
PAIABANTE BLAAHHLIE BAM DEDAILL MUHERENIE ¥ rOpsmx TOPOLD HE 488 rpyNNse. 2. MoRc-
HEMTE, N0 ESKHM NMPA3HEKAM Bel OTIMYAIE FODHLE NOPOOs 0T MAHEDanoa.,

6. Paanowenwe oowosworo xapfonara menu(ll) CuCO, - Cu{OH),

O, MakecTiiTa sessoro NoPOHUKES oCHOBHOND sapliosdTta weogw i) o npoGapsy 1
ZEEpOATE 28 NpohKol © raacoTecaoHoR Tpytkai,

MpoBepeTE rEPMETWHOG T COGDaHHOrD NpUGopa. MLNA 5TOMD KOHEW raso0TaoasoR
TpyGKM OMYOTWTE 8 CTAKAW ¢ DOA0R we rayiixe yam HE 1 oy, a npofupey JaxMIUTe B pyke,
Ecne mpu 3ToM B BOAY BLAGAROTCHE MYIWPEKH B0A0YHE, TO NpHiop ColBpaH repMoTsHD
[DOLRCHATE NOEMY), ECiN NyIsps BONTYRE HE BRBENRIOTCA, TO HEolX0MSD MPOoasoRTE,
MNPOYHD Nd COBGMHEHR OTASnhHRe qerany npudopa.

dakpenuTe NpoGHPEY B IWTATHEG TAK, KAE NOKSIAH0 M3 DHOYHES 19 | 006D NH0-
GUpEW Q0mEHD ObiTh HEMHOID BRHLE, 8 B8 OTRBDCTHE ],

KoHEl, radooTenfHoR TRyl ofMyCTHTe B oTakad ¢ wipecTiosol somofl, CHawann
oforpadTe 8 NNEMEHA BCH NPOEHPEY, @ JaTEM MarpedTs 88 8 TOM MECTS, OB HEXOEIMTCS
mopowok. LiBeT NnOpolwEe M3 SEMSHONS GTABOAWTER “BpHMHM, WA CTEHKSR NPoSHpKE RoRES-
TCH CANSNLEd BOAL. MIBECTEOESA A0IA MyTHERT

SanaruA. 1. CpagHvTe CEOACTER OGREI0BARLMEIOCA WARMOMD NOPOWKE © Bawe-
CTROM, KOTOROE MOMYYHA0CE N NROSENWBAHNE MESHDA NBRICTHHEY, W GAENAATE BWBDDO,

ol



Caf(1H]},
| pacThoph

Pue. 18, Pasaosense OCHONHO0TH Kapioiara
sl 1T} = ocoansld Kaphosar sMeam

2. Kaxoh rad ssigenunci npe onema? 3. Mowesy Npw HarpesaHeEM OCHoER0M0 Kapios-aTa
sagilll} npolkpey L8000 BEREETE B HIENOHOM MONEEEHHAT

T. PaaHuws IaMOWEHEAR MaaN Xeneaom

Onmr. Hanefite B npoGwpey (Nowsepdo H#a '/, ee ofibema) pacTeop MnopWoa
smeEfH|ll) ¥ DIYCTATE B HERD CHMLUBHHSIR Benaadei rE030s" NeEBpxHO0TE MECANA NOKpESDa-
ETCA MELED. BRHLTE MBOE0E 43 JACTEOR, PACCMOTRHTE 870 M NOMECTHTE B TOT #& pac-
FROD HEMAOID MENEIHS OMARGK, YEped HEk0TOR0E BReMA HeNeSHEE DNUNEH NoKpRIBANKIT-
R MEOLD, & UBET RACTEORD MEHASTER © romyloro Ha 3IensHOEa T,

Jananna. 1. Kakdd npasHar caraoTensGTEyaT O TOmM, 470 NEOHI0LAE XHMEHEe-
cxan peakuwa? 2. OfbRCHWTE STY PEEELMED © TOWEY 3PEHWA ATamMio-MONScy RRDHOND Y-
HWA. COCTEELTE COOTEETOTEYIOLWISE YREEHEHAE.

MNpakTHueckan pabora 1

Mpasmna Texnuxm GezonacHocT Npe pabotTe B osausecuom eafuvere, Mpueaw
ofpawaHna ¢ nafopaTopHbIM IWTATHEDM, CO CNHPTOREDR, SNEKTROHArPeRATENGM;
HIYIEHWE OTROEHWR NAGMENH,.

MNapeg BEROAHENMEs TIPEETHSSCKM paloT SIS Pal O3HAKOMETEDE C NR3SEMAaME
TEdHMEN GaacnacHosTy (o, 45—449)

1. Npwemsl oBpawsnne © NAGOPATORMEM WTATHEOM. YOTRoACTEO NabopaTOp-
HOFE IWTATIABA ADKA3AHD HA pucyHes 200 IITaTEE CRYEWT 008 3aKpenieHed npebopos npw
BRINOAHERHA ONRTOE

Mpe asxpannessid @ wraTes Npobapes ponssa DeiTh 33XATE 8 manke Tad, 49rode
ORL W I PERAENE M BMGETE O Tos YTl 68 se0NH0 DIRRD ROQEABWEETE. Kpencd kR s
NEOTHAPKE MORET A0MHYTE, MPOGBHREY J0MMMIOT HE HE CEPEaMHE, 3 0EOND OTRBRCTHN, dnn
Toro 4TOfNE BEHYTE NEOGHPEY WA WITETWAE, HY*HO OGRElWTE BWHT.

M IBERENNEHRKA W& WTATHAR CTAKAHE &8I0 CTARAT M3 CNBEUAANRHYK CETKY, Mok
WISHHYD KB E0MLLD WTATHRE.

Caphopoays YLKy NOMELLEINT HE KOMLUD WTETHEE B3 ceTau.

2, MNpuems 0BpEWEHNAR C rA3I0B0H NOpPeanKod, CNMPTOBKOH W 2NEKTROHArpERE -
TeneM. O Apasanae W Nprewas obpalesse GO CNEPTORKGE # GnesTpoH DRBaTEmaNM
CMOTRNTE TexcT ha o. 48,

3. HaydeHwe CTPOBHWA NAaseH. [P0 SHWMATANEHOM DECCMOTDEHWRA NNEMEHE
RACIHH0 DANMYNT I TEM 800 3066 (DU, 21]. B AuxHeE a7 0 48cTi 3 NpoucEDnnT CMESlMBRHWE
OOpAaSyDUBAKCA TEI0E C 0amyxom. Eocnd GwoTpd BHGCTH B 9Ty YB0TE MnEMEHA ronodey
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P, 20, Jlafoparopail Puc. 21, Crpocnne
TN I EH

GRS W S IEETE B HBEDTODOE BDBEAE, TO CN#EYER 33ropasTon He Cpaay. EJ'I-E..D.-DEETEI'E.-
WO, B STOE HACTH NASMEHA TEMITEDATYDE HEIMCOKER, ECns o piinmetd YACTE NNaMBHY BHE-
CTH CTEKRAHHYID TRYOOHEY W K 88 OTRADOTHED NPAGNRINTE JXEaHI0 CIMYKY, TO NORBARET-
CH MNEamA. 370 QOKESLIEEET, YT0 B HIKHER Y4CTH NAGMEHM MMSIOTCH HEGrODRBLLINE M3,

CpEOMRRA YACTE MNEMEHN [ 2] REMETCA CAMDE NDKCH. 370 00LACHASTOR TEM, STO J08CE
ROV BATAFIHMEM OTHOGHTEN 0 BRCOKOE TEMNEDETYRE NPORCKGAAT PAINDKEHHE YINSROACONEE-
BN NEBOAYETOR ¥ GENCAARULIMECH YACTWIE YW CHNLEHG HEEAARKITCA W HWEMMAKDT CEBET.

B BHELLIHEA YACTW MAAREHE (1) NPOBCEKOENT NONHDS Cropasne rasoe o ofpaaoes-
HHBM CECHOA yrnepogaliv) I::ﬂz, ® 800k HpO. BonegocTawe STor0 Nk o ST08 eomy He-
CaaTRULBa0A,

MNpakTu4eckan pabora 2

DumeTea NoBAREHHOA CONM

1. PFacTRopeqwe IarpA3HeHB0A NOBAPEHHON COMW (CMack ConK ¢ neckom), B cta-

K RArPOGHEHHCA COMee HEUMERTE npAsanpHn 20000 eo. HTolisl YOROTE [ESB0TAO0E-
HWE, COOBEOKMMDE CTAEAHE NEREMELLIARTE CTEXNANHOR NANGMKDR |0CTOROKHD, HE KACAACH
CTEHOK CTAkEHA}, Ecnu mpi SToM cone HE PACTEORWTCH, gofaB-
NATE MOHEMHOTY BOAY A0 TEX MOp, NOKS CONbL HE PACTRODMTCA,
2. DuACTER NOAYSEHROTD PACTROPA NP NOMOLLDE
huALTRoBaRNA. [LN9 WIFGTORNEHWS DHELTPA AWCTOR dufibTRo-
BANEHOR BysErd IWBpEHDR B OBa PasA DoMNse JMEMETRE BD-
DOHEM OBA¥OLE GAOEHTE NONONEM, NPUEMEDLTE K BODOHKE WM OT-
DEXLTE Mo Oyre, Tax «Tobe xpad Gysmarn Gun pa 0.5 oM e
Epas poporEd (prc. 22). Packpumei dsmneTp nosecTaTE B BOD-
1 POHEY B CHONETE BOAGH, pachpoReTe ero, <STolb OH AnoTHS

ﬂ MpUMEIEAD © BOPGHES, BOpPOHKY BCTABRTE B KONBUD LITSTWES.
Ko#sel, 88 LOVIEEH KACATHCA BHYTDEHHEA CTEHEW CTEKEHME, B KD-

Topol cofvpaeToR oTOWNETRORGHNER pacTROD, MyTHwl pac-

TROP HAREATE Ml GuUALTE NG STELRIHADR nanows (pee. B, em.
c. 10). B crakas cTedeT npospatssi haneTRaT,
3. Bunapupanneg padcTeopa. Nomserip@  duasTpar

BLIAEATE B EDopOpoayio Siiey ¥ MCTERLTE 88 HE KoL LETE-
THES (pWc, 7, s, G 10}, HarpeeadTe 8 MnamseHd, REpsommee-
Pue, 32, HWoooomne-  cEM NEpEMBLIMBER HMNETPET 40 NOMHOMD BCNEDEHWA BoglW. Mo-
wHg (ST TWUHEHHYID COfk COARHWTE © N0 HA

od




Kucnopop. Mopexue

§ 18. Kncnopop, ero obwan xapaktepuciuka
U HaXOMAeHWe B Npupoge

Oifiman xopakTepucImEn

Knsorierwali anan = {0

CTHOCHTEARHAS aToMAwe sacca A () =16
Xusoriecxas fpopayan — Oy d
CHOCHTEALHAN MOIEEY NS Mices M, {Og =132
B cocammeRass KHCAOPGS ollnn JRyXELseETER

Haxomaenwe B opupoae. Kucnopod — casmall
PACHPOCTPAHEHHAET XHMHTECKHH DACMENT B MMM
wope (puc. 23), Boanyx copepsur 0,209 obfsesmumx jgo-
Aed, wan 209% rada KHCHOpMER, 9T0 COCTARIMET TIPH-
GamanTeano 'Yy o ofmesy, sl

Kicaopos BXoant B coctan nowury soex okpymao- pRpORE (10 Macoe):
mmx Hac wemectrs. Tak, HANPHMEP, BOJA, TECOK, MEOTHE f — sncaopon 49%:
TOPHEE THOAIE B MEECPRAL, COCTARTARILNE JEMHYR F e SRR TEE-I;
Kopy, cofepsar kncnopod. Kucaopoa smmerca Takme T — meneso 53

Puec. 23, Pacupoctpa-

BAMHOR SACTEH MADIHX OPFHHYCCKHK COeaieini, na- o — sannaii 4%
LR EIR T ¢ e TR, HHPOR B YEIEHON0H, HMCEIHY HCER- 5 — warpiit 2%
YHTEARHD OOULIIGE SHASCHHE [ HEHUIHH |1m."r-r.t|-[|.|i1||, H- b — kagnf 2%:
BOTHBIX W “MERoneKa 7§ — warmmdi 2%:
DrnervTe o wopoc 1 (o 599, & = mogogsng 1%,

9 — ormaanine 2%
W — gpesnnii 26%

§ 19. NMonyvyeHne xkwcnopoga

Hoayuenne B aaboparopws. Buepruce suctopon SWa moaydes anrimi-
cxin yaesbis T Hpueran 1 asryera 1774 o Ope iasatasasnmn okcnaa pry-
T} TTpweran nonyainn smoanyxs:

QHgO = 2Hg + Oy

1IETCH A |_1T:,'I'I| KA, w_uj_
pryrmd I}

¥uenniit pemn secacaosaTh ASRCTRNE NOAYIENIONG Fo3 62 IUEMA RSN,
Kakgono e Hul10 en0 YANRASHHE, KOCIE 108 ICHCTRIEM STO00 (833 (AMS CBEdm
CTAND CCACTHTEALHG Apiciy. Eme Gompme on Hian yIHETOH, KOTAE B CTPYe N0ay-
YUHHOTD FA38 CIOPei, pEsdpacusas Hekpbl, #edestas npososor. M, nose-

23



MEHHKE B COCYT C ITHM FESoM, AL Terke, Ho ckopo normbam. CaM yuewni

rmfﬂ'l'ﬁ'ilﬂﬂ.-'l BIABIXATE ITOT M3 H OTMETHS, ST OH < D0MOTICT ACTKHM 18T,
B wkoasmo .'I'-df-!{lrﬂl'l'ﬂr.l'llﬂ SEANLE BCEMD KHCADPOS THOVTYYRERT WS iepsanra-

irri Kaind KMnOy Ipn sarpesaann nepMadTanaTs Kaand NPOTEKLeT Peakiiis:

KMn0), = K,;MnO, + MnO, + O,

FI P T (TR URCILL AL
LR EiLiHE  sapeaaod 1Y)

Ha KY[OOE N pENIoRcacrH s | ﬁ-l.'I-ﬁHHHH FaM HABRLCTHO, YT KHCODOUT, Bhd-
.'.'[EIIHI!JIIIHﬁCH B OTHX PrakKUHAY, MOSHD EZ[J-F!FIHTE MOTOI0M Bl TECHEHAR BOE N KA
{prc. 24) wan waa pogofl (pec. 25).

BAM MABECTHO, O FAN0THENHEN COCYAR KHCIOPOL0M MOMHD CYAHTH 0o
[EC TGS B DG TR e YK,

Muorse XHMHYCCKHE EaKLHH YCROPEITTCH - B IPHCYTCTERE HEKOTOPLIX Be=

weers, Hanpusep, okeng sapragiad V) yoRopeT peainimg Pallomenis Nepok-

ciga sosopoaa L0
e FEE Ml iy

2H,O, —% 2H,0 + Ol

III‘:'|I|.IP2||'II,'.I. HAfE D:III'_ﬂii.l'D,n
HOACYHRLR
Econ B npolupky (poc. 26) nomectiTs HEMBOMO 9T000 BERECTHL W Tpu-

ANTE paabanicHiWl BOMHEE pacTop nepokcita ponopoza H,O., 1o name Gea
]IEI.I'FH:‘B&I-[IIH N HNEETCH ﬁ}'FHELH ]]E"’d]-i]].“."d C BERACIEIHCN ]{HE.'HJ'FIZiI,.!'[&. nﬂ-I_T."I!-E
PUALTPOBAKKA CMecH Moo YORINTLCA, 9T0 1mE quuIsTPe OCTaeTeH CTOILKD e
okcga sMapramma V), ckoakke e Gwao saamo, Ocranmniics nocae peakimn
[n o T Mapmllua[:l"l.-’]- MOBHO WCNUTEANEATE AHOAL, {aeoRaTen s o, orcin MR-
ranua{IV) veKopaet poakiiie Pasankeiis nepokciui Boaoposa, 1o caM upi
STOM HE PRCROAVETCH,

Pae. 24, Colapanie - Pae, 25, Colppine ©0iiopoti Meiiiou SeITecHeH
AEROER METOADM  BLITECHE- Hoane T — eresmoBaTE] & — Mg

s poaIyem | — cregaonas

TR & == BRI

34



Bewecmaa, xomopsie Fecopanmm SUMBYECK WS PEOKUME, HO CaMu
| P STOM NE Pac M, NATLIGANIM KOMQTUIEMONIMI,

—rm

B aaboparopun KMeI0po MOKHO TOIOVIHTE 1 #0E DEpPTOUIETonol o
KCI0y, Beprovuicrona coah — Jerko pasTaraonercs BenecTo, CROC HAIRAHHE
OHEl MOUTVHHTE 10 HMOHN OTKpesiners of dpanuyvackors xuvnka beprowe, co-
apeserioka Ta, Hpueran,

Mnidy, ¢
ARCIO, — 2KC] + 30,

LI ML HETCACIPER
AL KA

i PREGIRITHE MCHORACTCH B IPHCYTCTERH KA daaTaps — GRCHaE  Mape-
rannal 1V,

Karaavaatops [MpokD [IPpHMENHIDT B XHMHYeCK0i
NMPOB I MLACHHOCTIL, C X noMOmbN HAETCH TR CH TR
ITPROMS RO FEALNOCTL  XHMPUECKWY  N[RAIECC0R, CHIIRTL

CebECTONMOCTE BRITVEKaesoi MPOAVEIN B G0Aee noaHo 0y

MCIOTLBERTE ChIPEE, ]
Moayuenne B npoMwmUesHocTH. B IpoMEHLICH-

HOCTH KHCAOPOI NOAY4aT n3 soagyxa. Bosayx npea- .

CTAWIACT O CMOCh PARTNYHLIN FA30E; OCHORHLIE K06 - .0,

OOHEHTEL B HEM — B30T W KHCTopo, JLas oayyenms
HHCAOPOA BV 1071 ALGASCHHCM CAGUEAIDT, Tar ek
TCMNEPATN. KIRITEHHA SR aaora (=196°C) wmwe
TEMICPATYIIE KHIEHIS KIINOIe Kuciopota (-183°C), Pee 26, Yexopeswe
TO 30T HCHAPACTCN, 4 eakeil Kicaopon ocTaercs, Fa-  PEAKIMRE - paismehii
WOOPIANEI  KHCAOPO XPansT B cTadkiwx  Saimonax :EFUHL:M BOAOPOLA B
o dasaeHues 15 Mila mﬂl;:_l‘}umﬂﬁl} RN TR H]
Lhmerere i smpoc 23 (2 505

§ 20. CeowncTBa KMChopoga

Pranseckne ceodtcrra. Kuchopon — Hecumeridl ma, Gea sryea w aanax,
OTHOCHTEALNO MASDPRCTROPHM B soae (8 100 ofvbemax Rogw npy TeMnepaType
20°C pactnopacrea 3.1 obbema knciopoin). Knciopoa sesioro meeiee poasy-
X 1A KRCTopoLE dpHn HOpMaabies  yeaonsax peent 143r a 1a sosay-
xi— 1,29 r (Hopsaasibie yeaosnn — coRpamesio; 1. y. — resteparypa 0°C u
sanacine 760 mv pr, o, ot Larw = 0,1 MIa.) Tpn gasseman 760 s pr.or. 1
Temneparype 183 "0 KneIopoa, cAseaeToR, 3 TP CHRAEHHI TEMICPRTYE 10
=218.8°C sarscpaenasr,
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Puc. 27. Topenne Puc, 28, [openoe Paec, 29. lopenmnie Pue. 30, Fopenne
HAs B RACIOpOas CEpl B RHCADHE docipopa B ERC- WENEdE B RHCAG-
e e

Xuvmueckne ceoiferea. Kucaopoa npi Harpesadii SHeprHyHD pearipyer
OO ACHOTHMH BEeCTIEAMIL, P STOM wtacderatrares menanma i caem. Takne pCakK-
MK HEIWBRIOT POaKiuaMs FOpenta,

Ecam coyernTe B cocya © kucaopoaos Oy TACKIIHAE yToges (pHe. 2.
DH PACKANSETeH A00CRa W CropaeT, obpaava okcin yraepoga( V) COw Hroduw
orpedeinil, Kikoe Eﬂpﬂ.ﬂﬂﬂ-ﬂ.‘ﬂ.‘:b BENECTTO, B COCYVA MATHBAKT HIROCTEGRY I
BOY — pacTeop rwapokcwta kantkmna Ca(OH). Ona myrneer, Tak KaK mpH
aroM obpasyercs HepacTBoprsid kapbonar kannimn CaColg

CO, + Ca(OH), = CaCO, | + H,0

Cepa roput v Oy apxny cutiis iiasedes (prc. 28) ¢ obpasosasmem rman
C pedKMN aanaxosM® — oxcuaa cepw( V)
(1}

-

§ + 0, = 80,
cepa W [ ]
mpmtl"n"'r

Pocihop P cropaer g (), apeas naaseses (pic. 20) ¢ ofpasosanmes Geno-
D JIhMA *, COCTORIErD WA TECPAMX uactul oxcias doodopalV' )
LU} |
P+ 50, = 2P0,

dha g KNCAE LS FEUELE
{ G’y fscafrorps( Y

B kucopoae ropst o Taxie semectis (puc, 30), xoTopae o0aHe COnTaiT
HECOPIMMME, Hanpisep seneso. Ecin K ToHKOR cTarsHoil npopoioke npHKpe-
MHTL CIOHMEY, FUKETE 88 ) ONYCTHTE B COCYA C KHCIOPOIOM, T0 OT CIHNER 3ar0-
DHTCA W &eaesc. [openne Kenexs IPoRCKanT © Tpeckos ¥ pasbpachinanmem
HPKHX PACKATEHNBIX HCKD — PACOJARTEHHKEX Kaneis meaeanofl oxannnn Fe O,
B srom copamHEHWH B3 ATOMA MOATCIR TPEXDAACHTHR 0 OIHH By XBA0eHTeR

= {dbith POBOLAT B BWTARES urkadhy,
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[loaToMy peaminm MopeHist KeIesa B KROI0PO1E MOKHO BUMPAIHTE CeTyImNM
¥ PARMEHHEM:
¢ 0N [1L ||
3Fe + 204 = FeO « Fey 05 (mam FegQg)
AR EMHCIN[ELT FHrUIEAMGLE
TIRAAHTIE

BaanmoaeiicTene BOMIGCTEA © KMCAOPOLOM OTHOCHTCA K DAyl oRLChE-
WA

Topemie — 370 XEMHYECKSA PEAKINA, TPH KOTOPOI NPOBCXOIHT ORICIE-
HHE BOTIECTE © NRUIEICHECM TEIOOTE # CRETA,

Fax o B daabHeHies }I'EHE.LI.HTILTh IOHATHE «OKNCIEHHEs ARJAAETCH Houee
OOIIHM, e TIOHATIHE SO EHI R, {E:l'lllllmb TPHIECEE ORKHCACHHA PaccMOTPpe R
aa o, 149—152)

B GosanmuHCTBE CAYHACE I BE3AHMOICHCTUMH BEMECTE © KHCIOPOIOM
OOPAIVIOTEA BRCILLLL

Oxcudbl — amo  CADNCHbBLE GEWECTGd, KOMOPLIE COCMORM U3

deyx aAeMeNMOos, OONUM B3 KOMOPWY AEARECMCRE KUcIopod,

[owrn pee XUMEMBECKHE ATEMEHTI obpanioT oreiisl. Hewnowenmes aeas-
KTES STHIE HEKOTOpKIE SuepTHEe aneMenTs (o 61). Hasecrome xumuyeccne ane-
MENTH, KOTORLE HefOCREICTRENIED © KHCA0POA0M HE COEaHHTNTCH. K oMM oTHO-
CATCH anmoTo AU H HEKOTODRE ApyrHe. CIECHR FTHX ATEMEH TR MO AT
KDCREHHBIM TV TEM,

Ofofmennpe Ceeieins o ORCHAAKX H HX CBORCTELY fams 1 o B892,

Oueriie ma poupocs 4—7 (e 60 Peunere s 1, 2 (e 60)

§ 21. MpumeHeHWe KWcnopopa.
KpyrosopoT kucnoposa B npupope

HPHHEIIEIIIIE Hﬂfﬂﬂpﬂﬂl OEHOBAIG  H3 &0 XHMHYCCKHEY  CRONCTRLY
(prc. 31). B Goasiumy KOAHIeCTRAN KHCIOpOI MCHONBIVIOT A8 VCKOPEHHS XH-
MUHECENX Akl B pAaHBX OTPACAAY XHMPHECKOH NPOMBILIEHAOCTH H B Me-
TAAAYPrad. Hanpusep, npH BEiLiassge ayryia 2 MoBsHeHEA 1poMsBo HTe -
HOCTH ADMEHHWX neucil B HHX DOZAKDT POV, O00rAIEHHEA KHCIODOIoM,

..ﬂmnmurﬂmuﬁﬂanmwmm
ST ogac <Kurymsae) pacxonyercs 77 000 7 ecaopona wik 390 000 1

LITO-.. E’:ﬂi—j‘:ﬁ;ﬁmwmm“mm
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Pase. 3. lpisaesesnne gueaopoaa; f— s seqpagone; 2 — un
LB LUTI Y [h'lﬁﬂTil.h.: ¥ — s CHAFKH ST IO f — AiA AR
T .'; — B GEEFGEELIOT R LA, B— 0 fdEaErHe
aparaTeacil; ¥ — B MOeTALTVHN

o LpH CHERMaHAN cMeCH aueTiacHa (puc, 32) wam po-
I*HP-‘ AAPOAA ¢ BUCIOPOADM B CHEHLTLHER MOPeTKax TeMieps-
Tvpa  wmastenn  gocriract 30 CC, Takor wrasa we-
T BOALIVETEHE LA coapiy Metiton. Ecau Depyr kucaopod
! B HEOHITEE. T0 IUIEMEHEM MORHO PE3aTh METLLL
Alunkuil KHCAOPOD HPEMENHINT B PEKCTHLX IBHE-
Puc. 32, Auctiacnor ey
RICHOPOSHEN - POfeRR: B ueginmye Rucaopo cIvEnT s ofiererns -
T — cxradmeEd rih TPVARCHHOMD Awxanss, B arosm coyyae kucaopogos sa-
[ROUTREARIT CHELAA ke LY IR, HJJ'.‘J[-LI]J!.L‘.'.'I.IIHE MECHN
AEOOXOTHME § BRICOTHR TIOMETAX, B KOCMOOE § npn ﬂﬂ'ﬁﬂTE' Moyl BT,
I":.-Tl".'—"lﬂF".."li PRACKINIVETCH B IOMATHMY KOVTHSTCCTRIY Ha MHOPHD XIMETCCKHEE
[REAKICHH, MATPAMEp Ha Clitasine Tomiea (pad, 33).
o criaaHiors BHIHO, TP 496 h ME0Ts KHGIOPD0S ReOiyeTed Ha Padio-
OOPEEHYE) EATEIRHOCTE MEAOBERD, TPATHTCH H MPOUIECER ALXAHUE SUI0BCE,
MHBOTHLX, PaCTEHN, A TaKE 11 nponeccn rneiis. esosex npi ALxaiin o




- CORDEMENHMA NACCAXADCKNE CAMONET NEM NONETE B TEEHWE 9
pmwﬁﬂ—?ﬁrm 28 TO 302 AP PMMERRG CTORS-
KD WO KADTODOME DEOIROT B Npouecce (oToCHHTE3a 25 000—
50 000 r3k Mca.

SHAETE 1 Bid

4HTO..

Tevenne 1 sy B cpeanes yoorpefumer 003 av? kicTopaas, B TEUEHAE CYTOK —
720 nv®, a p roa — 2628 »® kHcaopoga. MoKHD DECCTHTHTE, MTO BCC KUTLIN
AEMHOID MEPA (3 MUATHADIOR) B TESEHHE TONE [UTE Ju&anns senoassywr 1578
MEAHAPA0R KyGmecknx MeTpos kncaoposy. Eoan takoll obbem KHCI0poga npy
HOPMATEHOM TAWIEHHH [IOMECTHTE B HEACSHIIODOKHBIEC INCTEPHM, TO BOE3L
bea Oul nporakensocToly Godee 300 a0 KM, Y70 PRBHAETCA PACCTORHHE 10
Comana n obpatao (pae. 34).

Ho sre e obims sacca KMciopoia B BOIVEE SaMeTHo e MEHSeTes.
Jro ofbACHAETCA NPOUECeoM omocumesd, TPONCXOLANIM B SCACHIN pacte-
HHRX Ha ceery. B PeAVALTATE STONG MPAGCEE BRACASETCA EHCIIOPOIL

A  C hoTOCHRTEOM BE YHEE JHAROMIINCE B Kypee DoTandil. Yopomenno
Mpouece thoTOCHHTENA HAO0PABEIITT T

. 6CO, + BH,0 —— = C,H,0y + 60y
R TR
LR E N A EHREKH]
yracpazs] 1%}

Tar v opUpOAE MPORCXOANT BEIPEPLIITWE KPYTOROMYT KECAOPOTEL

B neaax COXpAHENHA KECAOpoaa 0 BORIyNe BoEpyYT nopoaom o KpyTTHER
MPOMBILILTERHRIX TEHTPOR COATANTEA 30HEBl ACATHRY Hacaxaenwii. CrconathHan
C-'Ij'i'ﬁl CHETEMATHYCCKN KOHTROSTHEVET COASPRELHEE KHCAOPMILE B BOIY XE, ]]'I:Hl
H-Eﬂﬁ-HU,U.HMl}ILTI.'H DPHMEIAKIT MOPh 10 YETPale i JarEaieHiAE DOy K,

CrmereTe 1@ sonpoci B—12 (e 60). Pouorme sagaay 3 (o G0)

ey VI B, Mo Xod, ooTopai 38 1000 me7 0o AL Naayadss yoTa-
HOmAN, YTO B COCTEE BOJGYEE BXOAMT 43, NOMASHEWARGUME rope-
HWE W OhkiEtes.

FIALE NS CODTRETCTIY ERILEE peasinil e

STTITERRITCH ST enoeni apyr oF Jpyra?
3. Yo mimol samUEEITeRE WG

I HE AHICHE B SHMANECENY e

L Husomire  xesorecmnd  aseser,

HAUMTMIES PR TIpOCTRIN R B Besioll kope,
B o D W CoeTanne i nXmm SToT -
ST W KIKTHEN 0 COORRMIIee 0 poayxe ¥
2. Bar noiyamt sRcanpog o i
Topma wow apostsnwennoeTe? Hammmre

Kakme BRI Ikl MOGKETE ARG 0 AHaE-
iR S TAYHETOPON I KR TN ORI Tpa-
HECTSIN 1§ MPORINOMTIE BEROTORK D0IyE-
pLe TR e e U TR TS TR e T
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4 Omapaktepeayiive  dursdescicme
EHMEECCEE choileTRa ke Ao, Coctink.
Te YPABEHEIMEA COOTBevCTIYIDENA  KHMaEE-
cknx peaxemi, o MY A BRIE TR
HATHUINTE WX HALEHEINHI, & e iy
NPOCTABETE BAMCHTIHCTL WICMEITON A Cdbr
AR,

5. Rawwe  NpmeTes  oTHOCETCH K
opoeecias okncaeunR?  Kaxne  senecTia
HcsnmT oRcaase? Hammopnme ypasie-
HUN  XNMECCERE  peanunll, B peavasTaTe
KOTOPWE DHPEIYHITCE ORCH/LN 18IV RIS
ANMIMECKHY  AACHeHTGn. @) spesomn;
f) st 1) Gapa 1) bopopoa: 1) Lamsm-
i JlafiTe SAARHIR ST (ORI,

G Llpn  pcesckemeg eCHOEROIS
KOPOOIETH MO (MUNOPILISE  SEUTRKIT )
CugC O OH )y ofipasywites Tpe oken/ue Ha-
MMIEHTE VNI PERKIHN,

¥, COCTARLTE YPEEHEINA [earipusl,
OPOTEHAKIONIE N ropesiue &) duocdopa:
0} RAsEHNA.

B Il preynky 3 oepeancanm of-
SRETH DPHMEIERIDE Keopoza.

5, Ha ®E0OWKDETIEE DPAMCEEE G-
RCHHTE, KaE MPONCKHIT EpYTOROT K-
BOPOTE B IREPOOE,

10, Yro senacreds B Baapell  sect-
HOCTH  [UOA  OLICPEAIIE O s e

CORPAEHNEA KHCIOPaLs B ioaiyve? B oew

L ] 1. Buriscanre coacmsanme 0esiee-
Tom (B %) a) e oxcwee ceprl IV G0 oep-
MIKHFAMETE KT H'.Hnu‘.

L Ompeneanme, soooe i covsmesnel
mrea — Fieg Uy s Feg(hy — Sormme soemwnns.

§ 22. Boapyx u ero coctae

Coctas sosayxa. Boupos o cocrane Boaiyxa b nayke Dol peiien se cpay.
B 1774 r. dpamryscriil yueusii A Jlasvasee BoRasat, U7 BOSAYE — 910
CMECH B OUHOERHOM IRV TEZ0R — 43074 0 kMcaopoga. O RATPERRT MeTALTHYE-

MOGIET AIKAKMETECT U YEAETHE B ol
NERATEALHOCT T

L Mosmopers o ofiobonems. sHanms
0 BPSIECTRAN MONIED [0 [LISHY, Eoropsi
HpEACTARAeH 1 TAfLIgE 1 IpaMEpE KHE-
pran. Havseprorre w verpamx ary Tafamy w
FANOAHNTE

Kone Ao

Oifingan EE\ETERFHCT KL

HaxoikaeEnn & npapaie

Ifl:l..lz,fln:Hmr:
A m aefEpeTOpEN
01 0 HpOMBIELICTEHOCTI

homecnne conileTsa

KM KR Cnoidbe TR

Npumenemie

12, Kaxoe  amaseeme  mMeer  gHCaG-
Pt B OEEREN poeTedil n ansorax? B osn-
BB OfHERAAMAY NjEl OERCPERHE  CTHIR
am CgHiya 0y maeasercs senfxoansas 1R
Y ERHAncacATeALoeTE tepra, Hamimg-
T VMRS TRE O Pemiiingg, couil iRaser i,
WO B WTOre OOpEAVIOTCH  OECHIL YIoEpo-
Aa{IVY Oy uwonen HoO,

3 Hanermom, w1m n opramaase S
B ColepETeR i Macce B3% wecanpogi.
Bnrmenirme, ennALKD KHCADDOTE COL0ORIT-
C 0 BRIECM OpCIHase,

dHAETE M Bl,

SRED R

/0 CHOMHOM COCTAES BOAAYAE BLCHAIWBENGH WTAMLAHCHNN IR
W xyaowea fleovapno na Bwen o X 0,




CKVID PTYTh B peTopTe Ha maponse (pic. 35) 8 revesne 12 cyror, Koden perop-
THI GBI TIBEALT 0O KOAGKUL, NOcTARMeRtbil B cocyi © pryThe. B peayasraTe
YPOBCHE PTYTH B KOAOKOAE NOAHEACH npasepro ma /s Ha nosepxHoctd pryme
B peTopTe ofpAZDRAIOCR REMECTRO OPEHKCBOM mheTa — okewl prymi. Ocras-
WHACA N0Jl KOTOKOADM fad DLLT HERPRTOAEN At uXaHE. JTHM OmToM Geino
AOKAIAH0, YTO B BOZIYVXE COLEpENTeH npumepro Y5 asora w '/ snciopors (no
o ThENY ).

KagecTReRHui COCTIN BOAYED MIGKHO AOKASATE B CASAYIONIEM ONKTE,
Canrawr dpocthop B soagyxe noa koookoaos. TIpy amos Bofga B Kogokose nog-
HUMACTCA TpUMEPIo Ha '/, Tak Kak npi ropednn doedopa pacxonyeTch TOILKG
KHCAOPOL 30T B PEAKIWm He scTyiaer (poo. 36).

B kouue XIX 5. pecacaopannamy 0630 AOKS3AN0, 4T0 B COCTAR BO3AVEA,
KPOME KNCAOPOAA 3 43073, RNOEAT €llE 5 raaocipasihiy NPOCTRX BETecTE: Aau
He, neon Ne. apeon Ar, xpunmon Kr, kcexon Xe. [loaroe Bpema Be ¥AABLGCE n0-
AYIHTE COEAMHERNA 3Tux asemenTor. [loaromy ux saasann GAaropOAHMMI Tk-
s, Kpose 1oro, B s0aiyvae cogeposares ogcnd yraepoaal IN) Mo soaamse maps,
Mpisieprit cocTas Boaiyxa Hokasan v rabanne 6,

Tatauna 6 Cocras w&EIyEs

. Copepataniie ramon (B %)
Lot Tami e ShCTH
nn edisindy (LR e
AaoT T8.08 753,50
Kucaopon 2085 23,00
Biamopoisde rass (B ocisomEios aproge) 0,84 1,30
Crcria yracposal 1% 0,13 LRSS

C BamIbs TOA0M PACTIMPAETCA O0JACTE TPUMEHEHNS QIarcpoIHpY rases,
JersocTh @ HETOPIDNCCTE TEOHA WCIIUTRSVIOT MPH SEn00HCHINT 1M BOGTY LY
wapes 1 auprxadacic B aueprioi cpege aprosa napodInoiaT aaesTpocBapry
NETEMOEHCASDINECH seraason. Heopou, AT, KPHITTOHOM H KOEHDHOM 36—

Pwe. 35 O Janya- Pisc. 36, Coramiie hocdsopa Mgl RooED-
b N0 (HIPEECAEHN moM: @ o= rOpeHse pocihopa; § — vpomese
COCTHER BORTYXR NEHTI IIERELTEN i '..’5 el

1



TIOAHSRT HIEKTPHICCRHNE JaMumoqK, CMecs readd © KHCAOPOLOM [IpMeHAKT
AAR ALXAHUE PR TPoReIERWH noasoEnx pabor. Econ uepes paspeseniuie
ﬁna:'u'[n:r,tnlur: i [Py CEaThH a.-Trlrrpillml;:HHﬂ TOK, TO OHH HUTYVSRET CHET [id-
HOT DKpacER, Humpusep, aproi gaer ciied cecucume, neon — kpackoe. [loamo-
MY HX HCHOTRIVET 08 CHETOBRX PERTAM H B MASIKIX.

Cheemvre i mmpoee 1—A o, 8815,

Fopenne semectn p poayxe. C ropesies BEmecrs B ENCIope Bel Ve
MOFHAKOMIIACE, [IpN roperin BecTsd B GoOIyEe odpaIyioToH, Kak Npapiic, Te
At OpOgyETEL, T, 08, [EEIHVHME (RKCH k. CIaHamn MpeHie BENECTE B BOEAYXE
MPOMCKIINT MESUICHNCE, SO B KHCIOR0AE, THE ERK O0CTEIIeT B BOTYNe coaep-
wuTes 'y vacTn (no obuesy),

Bant YR FEARCCTTI, STTo I TOPReRmin aTndb NpocTHy BETIOCTE COe M HRA T -
CH € ATOMBMI KHCAOpOaA it obpasyiores OkouaM. Tenoph BREICHINM, KAK Tpoic-
XOUHT MoperdHe CTosHBX BeleCTH.

Mpr ropenmn apadHHOBOR CoEal B XUMAHECKOM CTAERIHE Hi @r0 CTENKax
MOARNAOTCR KANEThEN BOARL A &CTH B CTAKEH HATHTL HIRECTKOBYE) BOIY, TO
CHE MYTHEET, 4TO J0KEALEACT Haowdane okenas yraepoialIV), Obpazosanme
poyiel | okciUia yraepogad IV mpn ropemis coean sacsno s nacnTs TaK. Thpa-
1|IHH me HTD CMECH CIGEHENY BEHIECTT, COCTOHINKE H3 IBK WNEMERTOR = YEAED0-
AR W BOAOPOTE. ATOME VIIEPOLE W BOADPIA T[T TOPCHENH COCAWHANTCA © aTo-
Masy  KHcHopots ¢ obpasosanmes osciga yroepoaadIV) on o poasn Taxs
mﬂEEﬂH. [T POPEHHN CODAHOTO e T A ﬁﬁpﬂﬂ}'mfﬂ ORCHARI TEX XHMIYE-
CEHX 3AeMENTOR, KOTORME BXOOAT B COCTAR CAMENDIT BENETTEL

[Ipa cocTaBIeHny YPABREHH PEAKINTT TOPEHAA COOMINY BELECTE PeRO-
MEHAYETCH TPIUIODMHBATHCR (HIPeREISII0T Mo,

1. JammcmmaoT HopyMyviisl ECKOATNE § oDPAIVIDHINECH DEniecTs;
CEH“ + U} e {.1”:‘ + HQD

w20

2. 3r|IlEJ]III1BﬂfUT THCAD @TOMOE LICMENTOR, BXOJHINK B COCTAE CINHPeBIITT
RETNECTRA

.8 1660 T. B Boamme copepwaRncs O 0028% COg. B HeCTORUEE BXIWA
cogepsanwe GO, B 10U NomECUnoch W Apctaraet 0,035—0,036%.
Sl RS RS B OCTHIBAHIS NOBEEIHOCTHLDY QADGE 30MNW, 0 OT0 MOMOT NDAIGETH K
YEROPEHHOMY TaMMe0 IEOeS0E (NOPORAGEET TEK HESHIBEEMBIR NEDHN-
l_ITO... KOE FapanT), KAkMe NOCARNCTIMG 370 MOMET WHETR T

L BOANYE NPV CROSM BREESHWW, T, 8, BETOD, MOMDT QETh DRG0,
B HBCEOALED PR3 NMPEabUaEaEyo 0fumes KommecTso Bees GIyTEs yi-
TEHHBE IHEPIETHSECKWS JANBCOS POOCHW.
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DpaduyRcoed xanmEe. B 1774 1. asonbiessgimanseo AnTyamn
AOKEIER COGTAS BOGHYSE W ONPOBSDT TEdpnd o Nagysane
IMNOTETWSSCEDM (BNOFACToNG — AK0SE COCTEEHON {1743 —1704)
YECTH FOPEAN TEA. DNOrucTony  ApMNWGE R

CTPALATENbHLR BEC.

-"\'EHH 1'{.}:] i ECU: i HH;U

3. Ecaw a npasoii @acTH YpRBHEHNA TOTYMABTCR HESETHOE MICT0 ATOMOE
kHCaopoga (B ganos coysae 15), o see moadidpsineHTE VIBEHBAKOTCR, KpOME

woshdmumenTs nepey O
2C:H + Oy —= 12C0, +6H,0

4. B aasnoveHme MOJCTHTHEAOT YHCT0 ATOMOD KICAOPOED b npanofl gac-
TH ¥Ypasucnus i cTREAT woadpunnedT nepen dopseyroi 0,

2CHg+ 150, = 12C0, + 6H,0

STHM NPHEMOM PACCTAHOBKE EoadupRIBEHTOR NOABIYKITCR B TEX CITYHAAX,
AW B MEAKITHH YHARCTBVIOT FEaakl, MOoidey bl KOTOPpHMY COCTOAT H3 ADYX ainMOE,
uanpusep Oy, Cly, Hy n 1.0

¥Yeroeus BOSHMEHOBEHNS W NPEEPANIEHHS TOPEHWR, MEphl no npegy-
npexgenno noscapon. o toro grols padaincs ropenne, BeodxoansMsl 1B
WETOHIE. 1) HEFPEERHIE MOPEACTD. BOILGCTDA A0 TeMIEPATYE BOCILTAMOHETTHA;
2} ADCTYI KMCADPOTA.

Temneparypa Bocnaaseticnns semects paamna, Cepa o aepeno socia-
MEHAEITCA TPH TeMBepatype okoao 270 °C, vroas — oxouo 350 "C, a Geawil ghoc-
thop — oroan A0°C,

ALIA NpePAEHH IOPEHHR CACaVeT Anho oXIaANTE BEIECTRO MHMRE TEMIe-
PATVDEL BOCIAAMENEHIA, AN50 npekpatnTs K Hesmy aocryn kncaopoad. [pe tyme-
HHH IOORAPS. BNT0H CORTAROTCA 00a VEAOBHA: B OAUTHUENCT TORASETHE DRETMETH,
B2 NAPL SATPYIALT K HIM A0CTYT BOGAyEa. KposMe Toro, 18 npeskpaieHsn -
CTYTIA BOGIVER TACTO HCHOARYIoT necor, okena yraepoama( 1Y), womopsil noonysans
B OTHETYIINTEAAY, BIPLIEUATEY BEIECTEA (PN BApLIBe O0pREVeTen oTHOCHTE W
MBI BREYYM H TPEKPRIAETCA TOPEHHe). SHaT NPREM ICI0ALIYeTeR N TYIeHHN
MGKAPOR B CIVAHY [OPeHME BefTH B e TPOIVETOR,

& Meascnnoe oxncaenme. Ecin kakoe-mnbo BELESCTRO MELICHHO PEATHPYET
£ EHCADPOROM, TO TUILIOTA BEARAAETCA nocTenemine, Takol npouece nasipamT
MEdIEHIWAM OKHCTENLEM,
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naeune MeAIEHHOID OERCTEHRA HaluioaaeTces joBoabio wacto. Hanpm-
MEQ, B OPOLHECCE THHCHAN (OENCOCHNA) HAROSEH BHUABIHETCH TEMIOTH, KOoTopas
MOGKET HCOOMBIORATLCH B ISP,

CBeTRTe BI BILPOCE 1 awnoaHTe yipaxeennn 53— 10 (o G5,

§ 23. TennoBon 3PReKT XMMUYECKUX peaKLWi

Peakiii IKIOTEPMEMECKAC H DHADTCPMHMCCKHE, XIMHEMCCKNE POaKiiHH
HPOTERADT B pasindiny yeaoousx. Bo snorus civdads, manpasmep npe mope-
HAH GeHaNaa, TPHPXINOTO Fasa H APYTHE TOpKAINX BEIIECTD, HaTpesaine Tpedy-
ETCH TVEED IMH BOAHHEHOBHHA pedkliiny {HE‘I‘I‘.I'EMHH!:" COYHENT KAk ﬁHI TOe=
koM Ilpn Tasnx pearkudsas BLyIetsercd TeaoTL

Peakiun, NpoTeRanule ¢ IHIETeHEEM TEII0TE, HASLWRAIT DKIOTEPME-
NCCKHMM (0T IPet, <3K30s — Hapywy ).

Hapeotis i Tagne peakiginn, 118 OPOTCKAHIA KOTOpRIX Tpedyeres Harpensa-
HHE TH TPHTOR IPYIons BHAG SHEPTHH, HeoOX00nMbie KAk A8 BOSHHKHOBENHA,
TAK H L MPOA0ITRENHA MaHiod peakis. Hanpwsep, RapecTRAE 0PEEPANaeTea
B SAHOHYEY HABECTH IPH HENPCORRIBHOM HAMPEEIANE B TCYEHRE BCETD TPFTB0CE
pasmomenyis. Boga pasaaraerten 8 peayastaTe npimoka aiekTpirkeckol anepri.
EOTOpai HeoDXo/laMa HE TOALKO 118 DOSHHRHOBEHHA PEIKIHE, B0 W I8 86 Npo-
TEKAHHA.

Peakunn, NpoTCKAKIUIAC © NOCADIICHRES SHEPUHN, HAJLIBIAKT MULOTER-
MHYECEHMH (07 Tpet. <3HA0s — FNiRHL ),

KMMEMECKHE PEAKITIN Hi PAKTHEES NCNOALIYIITCA HE TOOBKG A8 ToTyye-
HESH PALTHHHLIX BOOECTH, HO W Kok werounuk swepriy. [loatosmy weodxolwuo
HAYHHTHCH PECCMHTHBATE KOUHYECTO BRUAGASWILERCA WA norAoniEoneics
MIEPIHH B BHIE TEILOTE N0 VPABHEHHAM XHMITMECKIX PeaKiil.

RACMH © NOMOUGRE BOTRERE FEHECETOR0E NOMHEHHYIC a0
WCNOFR30SETE AR CRMMEHIA BOATYCE, TO DAL MONHO DAIARARTL
Mmﬂwm—mnm Hih & midmon
mununh:mu,HuﬂprMMlMM
NEQONTIE A30TE W3 MHAOKIT B FAS0OBRAS0E COCTOMSE COANaeTCR
CorcTama SEnnrand W DBHINH B TAKOM CY4I8 OXRIWDINOTOR M-
s, THR araTEn SOnOTHEcKE SHOTHE. ToHemy?

b ETMochape Sewm npusepes TEH My w 21% 0, (no obusuy).
Mpy ohbEHOBEHHDR TEMNBRATYRE 3TW BEUIBCTES Sy © ADGTOM He
PRArMpOT. HO i USTETERRR By TRERHEND Cropasvs ofpasyionce o
m:mw%wmmmm
Oye W OSpasyoT 0 TOPOIEE GRdr.




TepMoxuMireckne vpasRenns, [Ipn COCTABICHHN XHMWSECKHN VHBHO-
HH!I.-'i' BLLABIEHHE LT [HACAQIIEMES TEFLIOTLI }'I."_."IEIBHEF [H'HZIHHH'I'.EIII'T FIEAELRM 'q:

C () +0, (r.)=CO,(r.)+Q

KoawvecTBo aHERTHR, KOTOPOE BHIEARCTCA WAH MOTAOIAETCA B XHMIHC-
CEHX PraKuHsx, someT OuiTh WaMepeHo [P HOMOINH KAIopuMerpa (oM. Kypo
dpangu ) Moacrasns BMecTo Q@0 SHCIEHHOS IHRYEHHE, XHMHYECKHE Y DapHE-
HHA HIOOPaREnT TaK

C{m)+ O, (r =00, (r.) + 402,24 xilx
2HpO (mu.)=2Hg (=.) + Oy (1) — 180 /0=

Koauwecmao meniomb, KOmopoe swdetgemen i no2 ouaem-
CH NP TEMUNECKON PeaxNyuy, NAILS@om mentosssm sgpoexmom
PEAKIM.

R = = - B L —— = — ———

Imm.impmm
m:lummmm

B TEPHMHHH‘IL‘:'HHI }rp&B-H'EF[H!II.. B OTJIHYMHE OT ﬂ'ﬁhI'HI-EHI KHMITHECHTX,
OORABTEABHD VEKIARBAKT ATPEFATHOE COCTOSHEE RENICCTED (THEpIOe, KuaKoe, rH-
A0ObBpEme ).

Hl'il.l'l'b!!j.l'ﬂ'l:h TE';IHI'.IHHMH'-.IL'EII-'IHH ypmuwtmnuu. MOGKEID IIPOHABNIATE FH.:-]-
JURTHE B ]'.la.l:"-lE‘.I"H.

[pespamenne # COXPAREHRE IHEPTHH TPH XHMHYMECKNX peamnax, Baum
j'.ﬂ{'ﬂ' HARCCTHSG,  Yd o Ill.'ﬁm‘l-ff!lv[ IMMCTOEHHEDN  TINEA  HOa pa.l’l!ﬂrﬂf."l'l.'!il

P8 ONOQEHWE NPHPOAHOTD TE38, B COCTES ROTOPOTD BXOANT mpe-
YROBHEHM .
CHy (r.) + 205 (r.} = €0z ir.) + 2Hz0 (r.) + 802 o

Fax i rEg wridisayeTon SHeprsn 31or npouscoa? WonansayeTe na
Bid QMBRNEAD CTODESEA METaHE T

Mmmmmﬂmammﬁf
mmmnmmm“mnm
WIDBCTISD, YTO OAHMM COCTABOM MOKHD NEpaseaTh 2000 T wwakoro
knCnopoasT

i Mot ica E5



(. 14—13). B pae repMoxHMUMecoons YPEEREHUE 3TOT MPOUECT MONKHO 3aITH-
CGiETh Tilk:
2H,0 (k) = 2H, (1} + 0, (1) - 484 w/ix
HIIE]JI'I'I.‘-I, KOTOPLA B ST0M HPOLECCE IOCADLERETCH, He HoYesaeT, UHa akKy-
MYIHPYETCR B OOPAIVIOUIHXCH BeIecTiax — B wncnopoge Oy w sozopome Hy
OOHAMAET, 4T0 NoAyHeHEe kneaopoa Oy w o soacpos Hy na 484 wllx Gorase
aHepred, e wexoanoe pemectso — poga HaO. B ros, o aro aefictosmeanin
TR, MR }'ﬁﬁ.‘llmfﬁ. LN LML ER '!.'HEIIIHTI!}'H.'I [PERMIIARE, T, & IMYTeM CHUMEHHHA Bo-
AOPOaA HOAYHHTE BoY, OnuiT NOKAIRBACT, 9TO MPH 5TOM BEACAHCTCR TAKOD #e
KOMHRECTRO QHEPTHN, KOTOPE (k10 SATPAUCN0 B PaaituEeiine B

2H, (£)+ O, (1) =2H,0 (.} +484 k]

Bracinmiuanci npy XHMENECKH PEARITHAN SHEPTIA MomeT DuTh npespa-
LIEEHI B JJ.FI"!'I']!E‘ HIL A EIHI."iJI'II]-L T:I.IZ, HEIJ]P.I-'I?:IE‘F, r[[_m CHUMEHNN THLIHBL B CODTs
BETCTHYIOUIME VOTPORCTIAY BLUCTANIARCE SHEPIHA DPEeRPaEeTes § SIEKTpH-
WECKYH W T.A [Ipu 3ToM BCE 3TH TPOIECCH NPOTEKAKIT B COOTBETCTBMH ©
S KOIHOM l.'lJ-II]-H.IIL'HH!H' n ]I'FH_‘HFEHI_EI!IIIH ?J.![I:Fﬁ'lil.

Pacuets no ﬂpﬂnmmql:mnm }']).I.HI-I-!.'!HHH.

Janaua. pn szapmoneiicTenn 7 raeresa o cepoil semiaocs 12,15 el
Ha ociicBaiiHi S7HY Laiiids cocTasiEtn TEpMOXIMEYeCKGE VaRREHHEe eI

Pemenne Haxogmd, crRoIbEe BRELIETAETCA TEMAOTH npi BEAMMOAEicT-
BN | MOAE Reaesa ¢ cepoi.

Mpwe mzasmsoaeiicrann 7 r Fe amaeaocs 12,15 xf]x

Mpsr szamssoaeiicrenn 56 r Fe swigeanocs x gD

Tr:56r=12410 wllm : xwllx

Orewan TEPMOXHMHYSCKOE YPARMEHHE CASIVIOILes:
Fed{ra)+ 5 (ma,)=FeS (a.)+ 972 x/lx
Crrarmnre un ponpocn 11 —13 (e G0 Peunere sagome 1, 2 (oo BU).

4 §24, Tonnueo W cnocobbl ero CKUraHWa

Buam rommea. Ha npaxmike senoasayoT TOILTHED TPEX BILIOH: maepdos,
wrchoe W daaoodpaanoe,
K TBepAOMY TOIIMBY OTHOCAT AnTpawirt, Kasmensdl yroas, Gypwil yroan,

FOpHE CTEHE L Topdy i Lposa
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Slale UL U | 33 nocneqsess Toe CTONETHE NG T OMEML TBIMMMX NET, N DKAIM-.
LITO BRGTCR, 4T BCE OHM G 0 NPOLBALIEE QECATARETME, O wan 37D
i E CHEARETEIG TEPETT

KauecTio TOMIHED ONPEACAACTCA CN0 Memntomasinog cnocodnocmsm, T. e,
KOAMMSCTROM TEILTOTE (B KHATROYIAK), KOTOPOE BRASISSTCR TR CTORdHIN
L kr romausa. Tenaoreopian cuocodnocTh TOIINES. TeM BLue, YoM ono Goragse
YTIREPOAOM.

Hekonaesule ¥ram HONOALEYOTEA He Tonkkn B Bnae ronamea. Tpasepto
"y AOGMITHX yrael nogseprasor Harpesannie Ged 4ocTyiE poaayxs (mpoans).
B peayaprate HOAYGRET KOKC M PARAAMYIEE BEEIECTIN, KOTOPLE NeNOJEIVIOT L1
MPOIEBOACTRL IUIACTMECE, KPACHTENEH, JekapcTReHHEN pemects 0 ap, Jloburm u
HCIMUILABA N I.'IFIIF-H.II.I-[UFI’.'I TEHLAWEA, B TOM SO BOEDMTArS LIx :'i":l.'.-'li-EH. B HE.IEIJI."I"‘I
CTPHE NEnPepLInNG P TeT,

K suakoMy TOIUTMEY OTHOCATCH NPOIVETE Hepepaborin medrrm: Gearm,
Kepocut, Maaym noap, TenaoTaopias cnocofHocTs Hedimin w s NpoayKTos mex-
STRVIET S0 BT HEL,

Cxcuranne Tonansa. B nposbii e iBocti THEDA0e TOWIHBO CalToT B ne-
WAX I.IL"J'I‘I'.'H:'FIHBEIUFCI ﬂEIl-iL'TE}'I'.H- "FHH.'I'{HI'.I I-EEI'II!EPI:IEHIJ{!'I‘I{ I;H.'!}"II[EE'.I"H,."IHE'I’E.‘E ITPR
MOMOITH TOEKHON Kootocnnkosoil peaterkn (pue, 377, 18 KOTOPYID nespe -
HO NOIFETCA TBOPIOE TOMAHAO, TaK Kak CKOPOCTh PEAKINT, B KOTOPRX YuacThy-
YT THEPIEE BENLCCTRA, AABHCHT OT UGN HX BORSXHOCTH, 3 NDCIETHAS — DT
CTENEHH MEMEILYEHHA BEIECTE, TO B IETAX G00ee pAIMOHATRHOTD CHRHTRHAA
COOPYAMOTCA TEYH, B KOTOPHY TREPAOe TOIUIHEO MOKHO CHOYE B ORACODPaI-
o coctosann (pac. 38). [loaobHsiv ofpaios CEMTAIOT H SKHAKOE TOIUIMBO
(prc. 39,

Puc. 37. Cmaranne  Teacpaorm Puc. 38, Cxuranne  TBepLor
TRy f — Tpvhie ¢ eogoll; TOLIHEE B ILEICODPaIHos COCTo-
2 —ronanso; ¥ — BOTOCHHE AHME F— BOSAYE M VITHIBNES
o = OTHEPCTHE AR [OUEHN B Ukih, 2 — ghivosoll rEi 3 —
A¥NA; § — WAAK HOUIG



C Rasmss rogoM Bee DOLINE B KAYeCTBe TOTLIHED HCIOABIVIOT TOpIdie
raanl, LA CHRNTAHRA rasoolpasioee TOIIHBG ¥ BOAIYVY NOJAKNT 0 TONKY [0 Me-
Tasreeckoi Tpyhee (pac, 40). Jlna comursisn raseofpamion TOnATHb: CavaET
TAKEE OCO0REe KEPAMHYECKHE [IE9H, B KOTOPHE Topodri ras B neohxoauMoe Ko-
AMMECTED BOAIVEA NOMAKTCH B METRIaiine KaHabl, TIe NPOHCKOIET CropaHme.

Tasoofpaziics TOITHDO HMEET P IPeHMYILECTE Tepel THEpAMM TOILTH-
BOM: 1) SKOHOMEYECKH DOaee Baroana gobkda 0 Tpancioprrposi 0) yipons-
ETCH YETPORCTSO ToNOK # ofAerdaetecn TPV SEI0BEKs DK 04246 TONANBL B
Mgl 8) YEPOUECTOS VITPARACIHE MPGLeccoM ropenns o odaerdaeres cofiaoge-
HIE CHrHER L 'J.Tl}'.l'll: l'} ACTHTACTCA fﬂ.’h‘]ﬂ.‘f TSR N FH.I]_I-HJ.I[EI.l'Il.ﬂ'IﬂI'_" CAHERTHE
TONANAE, 1) JAMETH0 VOTPAHACTCA FEIPAIHEHAC OKPYIRANEICH CpeisL

damura armocdepuoro poanya or aarpaspednii. B opoogyxe Goasmmmx
IOPOIOE, TAE MG 3aRON0HE, cogepEame oxcita yeaeposa( TV soser finlTh
ARAMUTENRHG BEme cpeqpero noxazareas 0,03% (oo ofwemy). B nposmuncien-
HEx pallOHAX B BOOAVE NONAARIOT M APYEHC  IPHMECH, HAENPHMED ORCHA
cepa{ IV), okcnam azota w muak. B samedl crpane npoBQiHTCA PRI MEPONPHE-
THH 1o Gopeie © JArpsEIHEHeM BOSAYXA, Tak, HANPHMED, B IHMOXOJAX CTABHRT
$HABTPH — NOTAOTHTETH BPEIHLIX TA30H, B IODOLEY KYABTHEHPYIOT 385CHLE
HaCHHRERNS. Kpome Toro, Hil KpYNHME 3aB0Rax, B MeTpO B T 1. YCTpHBaxT
MONTHEIE COBDYHREHHS LA (THCTEN BOOAYXA 0T MeLns. GaxTepuil, BpeimEx maon
W HHOITA AR oDOrAamesins BosIyea KHCTIOEA0M.

A Haxomaumitca s semisofl atsocdepe okent vinepoaaf 1V) CO, xopomo npo-
IIVCREET COMTHETHDE HRTVREHHE, "eh ﬂum:ﬂ"m}ger HATTREEY THRECCHOCTH ILTalCTLL
On noramuaet Teriosoe wayienne Comnua i 3o, B peavasrare noRweT-
CH TEMTIEPETY BOATYIHOT STMOCepnl — 370 Tak HEabiBaesbiil DapHAK0BHH -
'I:IJIE':B.T. Ol satoeer HPHBECTH K TR0 JIGTHHEOD, TORRIBCHHEY VEDHHA B MH'FD'
BT OEEEHA, HACTYTLIEHHEY OKEAHN HE CYTIY W P THM HEEUTATE TR AR e iHHM,
Ioatoamy Nepel HeAnBEsNeCTE0M CTONT NCOT/HERHAN SA0840 CYIECTEEHID COKpa-
THTEH CHENAHIE M, HL‘{I:I'I'H. FAMETIMD YTAE | JIPWTHE HEHEE TOILTEA. TR
ANBTEPHATHEHBE HCTOMHREY SHEDIHN B 9TOM LA Hanfonee IIL‘|'.K'.|.1tF|'IIhI:EI:d?

2
Pac. 3%, Cwnranine  swisonm Puc, 40, Caotraunc rasoobpaa-
TALIEE  § — HONTHDE TOMTNERD; EOrD T T — hoRays & —
2 — nazavs |



I, Kamoks cogepsamne @ BERIYER 17
0w o obeesy W0 amscce? TlogyMeiTe, no-
HEMY I DEMIYEE KHEIOPMUEA T Macce Goiih-
I, SEM 1 ¥, il ANH AIOTH CYIECTEYET
CHHRITRRR FATHCH M T,

2. Kasparg OmETAME MO OTpene-
T CORIELIHE KO H 2907 | pio-
ayxe?

3. Kaw onerreas ovees A Slanvice.e
ADEASAN COUTAN BOLTYRS?

4, Kamwie ne omaeme Goaropoase
rasw?  [lepeypcanre ofmictn wx  mpaMe-
HEHHY,

3 YoM OTMAMBCTCA MOpPCHEE BElLCCTR
B EHCTHMELE OT 0% TOPCHIER 8 Boaye?

6. B oues cxOOCTESG B PEIANTE ge-
HIES MPOCTSEN W CHURHRY bomecta? [lomc-
HMTE B PSSP,

7. Monesyscs  shitisipeomeaermiivig
vEasEHNAMK (s, o 62—63), cocTaseTe
VPARAEHIA  peasarai COPEINE LRI
BeneeTh: o) Gapion B) AnKMIHLE B DHTH

| Kamoo E0asNecTBo TEITH kUi
AETeH npn cearmaan 100 A sogopeas, -
TN Tl HOPMBThHEE Yeaomiax? Tepum-
KNMHYECKDE VPABHEHHE Pearinn:

NabopaTopHbie ONBITE!

B. Oavakosnenme o ofpasusmE oEcuaoe

O phpasL paAMHLN CECHOoE.

r) dhocthops 1) BOLOPOSL €] CUPOBRIOPOLL
Hnﬂ; AR P Ii_‘.jl'l.ﬁ, &) ALETHAEL CiHH'

R, Kaxoand NS MR HE
il mpUEpAIEcieR ropeioia? Kakme cpoacTaa
TYUHHHA IENEL HYERHD HCTHUREREETE D
CABAVIOINHY CTYHARNT &) JrpeIEcEs 00
B REINESEKE ﬁ} NOCIAHMEWHACH  fEIIE;
H:IIII:I-BIII[I{ ACOEGIE 1B CREOBRC  JISODAERTeHER-
Dl |':|3.ar|:|p|:'.;|n:|:. Hutllih Ha  Fowse T
ke Y

8, Yo Takos seasiipnces osncacne?
Flpumeminre s,

10, TMpescapTe npisscpsl, B HAKHX
CAYHAAX [POCCcch MOLpeHEONG OXCIrHAA
IIPHHEGCAT DORY, & B EIKHY — BPes,

18, Tpegeesite opuseps skEsrepsn-
MPCEMX o angoreporseckns peaapil. Ha-
HELTE YIENHERRE COOTRETOTIY RN e
Tl B ShETe Do HEE I

12, Yo OTOIME@AKITCH  XMMESCCKIC
VPSIICHHA 0T TUPMOXHMHEMCCENX  VPABHC
i ? TloAcanTe Hil EOBKPSTRRE JQHMEPIK.

I3 Tpamemnre TRpe EpRMepa Tepos-
nibiteeray peakunll, Hammimme vpanne-
A DTN e,

ZHAr) + Ogr) = IH NG + 484 wlm
{ Maoca 1 0 sonopaomy pans 0,080}

2 Barmncanme, cRIbRG COnaD VIR,
eCAR npi amos ERsuneEnrs 33 520 50T
(el e, 630,

HEHepTiTe 8 cpowx TeTpanss TalnHuy W SRNCNHETE &6
Tabawnya 7. CogfoTea oxcAneR

(EHATBCEHE CEBHACTES

Hesaanng, Kedreckas hopsyna ORCWIR

ArpESrarHos
i TR Limar Dansx
g, sy ] Teapaud e He st

JapaHnf 1. Kagve M3 pOCCMOTDEHHBX BEMW OKCHOODE MONSCYNAOHOND, & KK
FEDNEKYTROHOND CTRORHWRT 2, Mo 2k NPWEHEKEM STO MOKHD ONpeasnMTe? 3 Kk
BAIEHO NOMYATE COOTEBETCTRYIOUME OXCHaET 4. HAmWUWmTe YpasHaHun CooTEaToTay LN

PREELMA.

it



MNpakTwyeckan pabota 3
Mony4yeHue M CBOMCTBA KMCNOpoAa

1. Nonyweswe n collwparve wucnopoas. &) Cofepere npulop, L8k NOKEIAHD WA
pucyHee 24 (. 54), U NPORSNLTE B0 HA TRPMETHUEOCTL, B NEolupky HACKNETE NEMSEpHD
HE 1/d e ofiheMa NeprsarriiaTa KaNee B Y OTERDCTEE NPOGHEEH NOA0EETD Dhixisi KoM=
g BATR (CTEKNOERTH), daxpodTo npobapey mpobkod o raacoTeomeoR TRvieoR. Yepenura
NEEoBepEy B TN WTaTHeE, TaK 4100k KoHELL rasooTennHoR TpvBEr NoYTe ODXOAMN A0 OHE
CTakzd W WaneHaDs, 8 koropos Gyoet cofmparscs Kucnopon.

Crauana oforpadTa pon npobupey. 3aTemMm NOCTENSHHD NERE0RWTAATE NNEMA OT 88
Ova B CTOpoHy Npoba.

MonHoTy Z3anofHesnA CTEEEHA (WANWHARE) EMCNCPOAOM MDOBERAATE TABKALSE M-
SEMHKOA. KBX TONBED COCYE HAMOMHWTER KMCAROA0M, JEERORTE 80 CAPTOHOM MW CTELARH-
HOS MMECTHHEDR

&) Cobepure npwbop, €Ak ReEIEND HA pecykee 25 (o B4, M NPOBERLTE BFD kM FEp-
METHHHOGTE. B GOyl ¢ 800l onposiiete npoSupey © Boaod (wan uaineia, Jasperhd
CTEEMEHHGE nRacTraeoi), JaTes npoGepdy (Wanveop) © aoaod sEanemnTe Ha KOHEL raa0oT-
Boamoli TEyied W Harpaaadite npoSupay © NEPMEHFBHETEN KNS,

BOnga COCYO 3an0NHATCA EHCNODOROM, 33xpofiTE 8nc Nog B0g0d CTeknsHesOR nna-
cTinkod, Cofpaninid KMCNODON COXPaHMTE QA CReAYDLEME OnLiToS.

2. Fopexwe 8 KMCAOPOOS YIE W cepbl. &) NonosUTe B MenaIsyn NoEesy Kpoo-
Yk NOEESCHOND YR 4 DECKANMTE B0 B MNEMS-M. SETEM NOXESKY C TIEIOWLEM YIIem EHE-
CUTE B COCYH, C KMEROPOAN 1 HaBMOAAATE 34 RPOMCXOABLAM. KOTQE ropeHWe MpexpaTiT-
R, BAEATE B COGYE HEMWOrO WEBSCTEOBOR BoOb W B3aBonTanTe, Moseky NPOHEKoEWT
AOMYTHEHET JANMUeTTe Yoot e eaciE ropesnE yras

) B wansians MOKEUky NOROXETE SyCoues Caphkl M NOOoErMTe @ro o nnasseHs. Ha-
GnopaiTe, K8k DEPA MOPWUT B BOAMYGS, JATAM NOMACTHTE MOPALUG CEpY B COOYE © KWEnn-
poacsd. (Onem NpoBEOOMTCA B BRITREHOM Wkady. | Kok wasarenooe nnaksT ModsewyT Jana-
LUFTE YDEEHEHME DESKLAM MOPEHAA Cephbl.



Bopopon

§ 25. Bogopopn, ero obwan xapaxkTepucTHka
H HaxXkOXOeHWE B NpUpone
Offiman xhpaicrejiieTnien

AHM el - 1

Orrmisenmedbian arosiesd siacen A {H)= 100
Xumpeeckan dwopsiyan — 1,

Crimcnmeasias muarkyTmas sacen M0 H ) = 2,006
B cosmimseminm soaopos nanoiagsten

Haxosgpenme & npupoae. Bojopos — camuil pacipoctpaneiiiil xiusse-
cxnit amesent 80 Boenemmodt, On swureres riapsof cocTapnoil wacmen Coamiga,
A TAKKE MBIHE Tean B aestuodl kope MaccoBas Ao soiopogs cocrasnnet 1%,
(HAKD €10 cOBTHEH PAcTIPOCTRANENN tnpoks, nanpusep soaa H,O. B cocras
MPHPOGTIENG. FOMOMEND FASAR BXOJIHT I OCHOBHOM CORIMHEHIE VIIepoida © Boac-
popoy — smetan CH,. Boaopon copepammes Takse B oprammec ki) BeIiecTRRY,

B HUMHIE CADEN STMOOHEPN COARPMTES ACKNINYUTENLAND MARD
BONODOOSE, HE BECOTE S0 KM &0 COOBRRMTCR 3% (N0 O0kamy], & Ha
w00 ene mpiamapsn 85%. Monyssairs nosesy.

§ 26. Monyuyenune sogopopa

HNoaywenne » asboparopam. Uiy 18 cnocoDon HOAVICHRE BOAOPOI KM
VIHE IHAKOM, ITO PASIKENIE BojLl TPY AeHCTRHE IOCTOARHOTY BIeKTY -

0 TR T EE TR

dH, 0 ——— 2H;1 + 4]

B nabopatoprns yelorsax Bogopoi IO oiyenTs TpH saansoaeicr-
BHE HEROTOPLX Memaiins ¢ Kucaomauy. O0DRMAD HenoasayoT HHE B PacTROpK
conaacit HCL wim ceproii H,50, kuctoru, Jna colupasns sojopoja Haa Bo-

S TTETEEE eoanpon Gen ODHEpYMEH HEMELKAM yeBnua T, MEpaUanscom
LlTO # :m_l.. KOTOA OH NOFPYREN XENE30 8 CAPHYD KHCADTY.

—MWLERA BONOROY, — CEMER NEIEER ERENOCTS, W Ol B 14 pas jere
ChTa

il



Fexpe AHrMMACEMN yaesiaiit, B 1785 r. nomysn Bonopon 8
Kamennuw SACTOM RO el npesan pHEEnD Boaopon,
{1731—1810} RA-30 PG METHOETH 38 (BROTHCTOH,

_.'l_!'.lll-'l1 Hl‘.lTnFlI-]fl BRIACARCTCH B ITHX PeAKIMAX, MOMHO WCOoOJLIGBATL :mwl"mp.
iaphpasceinnit va pucyiee 41, Jlaa nonyvaerns BoLopots I0ALIVETCE TRk
anpaparos FKrnma (puc. 42). Tak kax pogopo Jerde BajIvia, ero colHpa;oT |
npubope, Kik NoKasauo Ha prcyvike 43,

.I"EHF.II_IIH MG IO Eldpa.:-l.l.[l!'h I[pll TTCRNECRIIET F.-'EEEI!.-'II]I[LH}'. }'L?HH.I-EL'I:IHH:

]
HCI S
in+ — ZnCl; + H,1
I |
HCI

Ham

] ] ] | |
Za + ZHCl = ZuCl, + H,!
ICINIEEE COLTHEGER RO HL ELEHEEAL
EFICIILTA ETHER
I ¥l il

Zn + H,50, = ZnS0, + H,l

IHHE CEFILS Cy 1 EAAHE]
EHCTOTL LIS

Puc. 41, Colupaiine pojiposs Memoaos mid- Puec. 42, Annapar Ko
TECINEIEN . P95 I — KRS

il



Puic, 43, Codoapsmme sogicdomn seToem - Puc. 4. Baanwoaeiicrone warpis
TECHSEF BOaTy s ¢ sogel 7 — cocya © neckos

A Bopopon BEASSETCA TAKME APN SMEMOOSHCMENN @NRINGHLY MENLII0G
{manpusep, Na, Ca) ¢ vodort (puc. 44). Dn KUMI NpoTekamT GypHo, nnorih
co papuisos. Tlosrosy o onwr creayer Opars pefoakmol Kycouek smerani,
A MpOGUPKY HEKPRITE BopoiRodl. ONLITHEM OYTEM VCTAHOBRTEHO, MTO W3 MOJASKy-
Ll BOAKW BEITECHRETCS TOLKD OJMH GTOM BOAOPOIE W oOpaIyeTcs aIHORLIEHT-
wad rpynna aromos OH, C arosmami sMeTawios sTH rpynms obpasyioT aeoperiu-
i MEMELIOS, HANpHMEp Tapoxeuna narpua NaOH, ropoxen)  eaasims
Ca(OH),. I'muapokcuis METEAZIOR OTHOCATCH K KJIACCY COEIMHeHWN, HadmBae-
MLy ochodanuamt (e, § 31). Yueao rpynn OH 8 opsyvae OcROBRHAA onpene-
MAETCH BATEHTHOCTRIO METAAL, XHMUECKHE DEIKITHIL, TROTEKEI00IME MesLY aK-
THEHLMH MCTALIRMA H BOIOH, MOKHO BRIDEIUTE COCAYIUIHMH VBHEHRAM:
I i
Na + 2HOH = 2NaOH + H,{
sl WLEE PHIHIETSL], R0
VT
{ iRl b
e N
Ca + 2HOH = Ca(OH), + H.l
KahEEi T A I, noyIapag
K TALHA
loemEnanme )

«MBCCA 101 Boagywa. (NPw M. y.) coctasaner 1,31, & macca 1n
BOROPOAS 8 14.5 pasa sensuse, 7. & tomko 0,081
e (M1 = gl TR - SCAM B SRTOMOLLNG YCTRHODWTS ANMSPET PEIN0KEHWRA BOOM C No-
MERISI TOCTOSHHOMD TOKE, T MOMySSHsS BO0000] 0 KHCRODRO
LiTO MOXHO MCTIORLIOBATS B EHIETENE AR NOMPEHWE SHepru. Tame
S 00pa3ok BOSE GyART SMAEHATE GesiMi. .. _
B BLAW S Wi, NOUTPssHE0. I0TRSHKM TEHEPETOROM, HEKDNHTE B
BEXYMYNATOPEN, TO BMafoNEHieil O NOMOWLD MOCTORHHOMD: TOKE A3
BOAH BASOPOL MOEHD NoMecTHTE B Gansowss, Bopopon Gyaer wo-
MONGACHETE B ARTOMBILIMHGY, TRACTORAY, CAMONATES 8 KEHBCTaS [Opo-
Y, Makmwesckd 310 HYNET SHEpE BETRE,
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Hloaysenwe n npoMbiensocTs. B rexmmie nogopor noaysaoT aubo i
NPHPOAHOID Tasd (IIANHAA COCTaRHAA Yacts xotoporo serad CH,), anbo w3
poe {c. 14—135),

OreernTe Ha mmpocs 1—35 (o T6).

§ 27. CeoncTea W NpUMEHEHWE BOOOPOAa

Maamueckne ceofictea. Bogopon — Gecupernnil, caMbiii serenil ras. On o
14,5 pasa aerde poagyxa (1o secir 0,09 1), [osroMmy ecan MLILHEES TVIEPR Ha-
MOMHHTH BOIOPUIOM, Tor 0HH I0QMHManTes saepx (puc. 45). PacmeopuMocTs so-
JDPEIE B OBOOE OFEHbB MG, 3 TeMIEepETYps CEHEEHHT 'J]:H‘.'ﬂ:ﬂh'l'-laﬁllﬂ HHIKAA
(=252.8°C).

Xuvovieckrne ceolictaa. 1. Bojaopon coeimnserca o wncaopogom. Ecan aa-
WEMh BOAOPLT (NOCHE TIPOBEPKH HA YNCTOTY, Ch. Jajee) W TPVOKY ¢ MOpsmHM
BORADPOAOM DIOVCTHTE B COCYT © RHCTOPOEOM, TO B CTEREAX COCY L D'EIIJ'BEFEITE:H
EAICTEKI DO

BoADpE  EHCAnp WL

Bopopon Gea npasecn cropaet cnoroiino, OIHAK0 CMECh BOIOPOIE © KHC-
AOPOAOM HAH BoAIvEoM paphisactes. Hanboaee paphibdgara cyMech, CcOCTORMEAS 13
apyX ofkeMoB BOADPOXA M OAHOM Obbess KHCIopOoLs, — spesyl s Ecan
H.'.-I:PHH IIFUHH-HHII.L"‘I‘ B CTORCTHEETHITNM L'\'_'II'_':lr'.'.I_E'. TO O OCKIUTEK M.l!}]'}".l' !I!-LlPH.FIHTh Lll.'Fl:'.-'-
saoigny. [Toorosy, npesce 9eM IOVDEHETE soaopod, Heolioduso IpoBepuTh
ero wa umcrory, Jag sroro cobupaor sogopon o podupicy, KOTopyvio B IO~
HHH RBEQX AHOM TOAHOCST K miaseHi. Ecan Bogopod wMeTef, To OH CIOpaet
t‘.T!Il,'.l-II(!IﬁHI'.I- C Ia.]'l.H.l.'I"d‘rl‘l-rb-lH ZEIH:."D.'.I,]M w[1-ITHX &, El:.ﬂi[ B BOOODDG COPCTSEKHT TIPH=
MECH BOAIYXA, TO 01 cropast co sapumos. Tipn pafore ¢
BOACPOAOM CARTVeT ColInaaTh NPaRuIE TexHnkn fea-
(HIACHOCTH,

2. Bogopoa saadmofefdcTiveT © OKCHAAMEH Hexo-
TOpWY  Meranaon. EcaW, HAnpasep, npH Harpesasnmn
nponyekaTh HT okcuaos seandll) crpyo  eoaopona
(pue. 46), ™0 TPORCXOANT PEAKIHA, 1 PEIVALTATE KOTO-
il oDPAIVIOTCA DO H METALTHISCKLA Mek:

H,+Cu0O=H,0+Cu

Puic. 45, Mizaiae ny- & B 9700l PEARIINN IPOMCXOIMT NPORECE SocCmaNOEIE-
ShIpH, I:I.I.I'I-I:I-'I]Jﬂl.[[l.il::ll-l-:l‘- NHE MCOJHD MEOIL KK ﬁu BOCC T HEBSETCH 3 "-IE!IIHDT'!]
JUIPERACA, TR AT - (DRIl KA (OKCHIA MeAN) W CHORE CTARORHTCH METALIOM
CH- BBEpE SATRAKTEPHOTT: KpRCHOBATOT OTTEHEA. iﬂﬂﬂﬁﬂmmﬂui
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Pue. 46. BoccTalmOBICRAS MEXH BOAOTRNTIOM Pue, 47, lopese pogo-
3 e s 1) eyt i arMocdepe a0

{AOCCMaNOGIIMEREM ) METH CAVANT BOAOPOL, KOTOPE CRAIMBACT ATOMM KHCI0-
poijta, Bxoismne B cocras oxcua sean 1), Tpousces soccranosaenis npor-
HOMOUTOAKEHLL TPpOstCas GENCTeHA. Prakisti POAOPIGE C ORCHIAMN MEeTLI0n,
Kk H PEARIIAH BeECT © KRCAOROEOM, OTHOCHET K OGRS L0 -HR0Cm Qb -
mexttid peaxisy (oa, o 149),

A 3. Bomopon cORTHHASTCA TAKMEE ¢ APYTHMH HEMETALTAMEH H HEKOTODEMH
ARTHAHLMI MeTioraue. B oarmm MR HLY :l."EI'E"_.'-I_'I-'I.TIrl'.!rL oA EI-]II'.I-.EEH[L'I.I"[ﬁ A TA30HNT=
BOAUOH TRYOKH BOI0P0J] BOIHACSL | IOCPYINTE B amnaup © wiopos®. Bogopod o
ATMOChEpe XAOPA TPOEVEEAET MopeTs (puc, 47 ), earo-3eneHsiil BeT XI008 150-
CTENEHHD 0OECHBETHBACTCR, THE BAK nﬁ[m.ﬁ'ﬁrsr feciBeTHnil 1o — Leoposodopod:

H, + Cl, = 2HCI
WIEAGPOUE  ROTO[  TE A
Xaopopoaopo)l XOpoi PACTEOPAETCA B BOAS ¢ O0PA3OBAHUEM COMRHON
emeaorse HCL
Ecan nponvekaTh cTpyio soaoposa n npobupsy ¢ pacriitanienmo ce-
%ﬁHT; DEIVIAETCA ZMAAX TYRAWME AN, 310 aanax rasoofpazsorn cepasodopo-
: 't

H, + 5§ = H.S

MEOEHL] L DU LI

gl S GRS eohtpe NerEs BOCTINEMBHRETER. Bond B A03mAE MACCDRER A0NA
nopopona coctaanAet T8—60%9, To MOMET NPOWMZOATH BADLIE. STO
qTO fpe nppysod Toro, STo B 1837 1. BI3opBancR @ CIOPAR CamMod
S Gonpuof 8 wupe nupeEating =uneHtbypee,

SO IPEROLAT B BETHEHGN sy,



JHAETE K Bkl

HFOve

[pn psanmogeiicTenn BOAOPOAA © B30TOM (NP TOBLIIEHHEX TEMIEPATYDE
Wl JARAEHHH B TPHCYTCTONN Karanusaropa) obpasyeres awstdas NH.y, iseoums
GOABINOE NPARTICECKOE THATENNE,

Boaopoa pearipyer Tacme © AKTHEHBIMH METAATAMH © OOpasOBAHNEM HETe-
TYUNX Coemmmennil — adpucos: NMaH, CaH,.

lipasenerie. Bogopoa nenolbiveTea KK BOCCTAHOBHTETE IEHABIX METLT-
JOB HOLEd cHETER sMifoliy BeugecTa. HFHME‘HEJIII.’H.‘ BT  DCHOBSAND TAKEE Ha
I CIOCONIGCTH TUPETh © BELAEaeTHe.T DEUTLIIO KoAHYecToa Teiaornd. Oeolemn
GOMIBIIOE JHAMEHHE B OepeneKTise OyIeT MMETL BONOPOA KiK DSROAOPHYECKH il
CTOE TOIAMED, Wi TP &0 CTopaHEH o0pasvioTes BOLTHEE THPE, HE OTPRRIT-

mpe arsocthepy. [l ocvmecraaenis svoi WEN NOTPeDYETCA PaspaloraTh HKoHn-
MEUSCKH BBIIOLHE VETORUA MPOBCAGHHA Peakiiiy [EEUIoaenig BOL:

2H, O ——= IH,T +0,]

[Tpivesenne BOTOPOLA TOKAIARD HA CNEME 7.

Chrmerire wa soapaora i—1 (o 771
Cxema 7

Crarrres sspuamannpeam Temyseise conanml Ko

//I Crrrmes sieTainadia

Uamries asisimesn. I-— { TR iAnn

l_"“————-———.ﬂ_.""“*—————-_ﬂ__

Tl Tio auri R ABONCTIH Fanpe [pespanesne pacTiTeabsg
EHCAOTH Hpsu 24 s MR W TEEPARIE R

HoCTE? Beypoanme, B sgkost pemescTee oo-

. ArprEAEEe pEAnpogs Goswme o soge HO
1. Mafite ooy XapaETEpRCTEEY win B wereEe CHy.

areserta s Mposesre opasiepa
ceseprrenil, CERABTOKEIINE DOAOHIL. H H3-
FIEIETE X I.IJI:II.'III}'.‘:II.

T [lomcname, oTo GINEMAKT SHEIACH:
SH, 2H,, BH n 3H,,

A B oGarond meae gl ne e -
CH OB IIPOIE M KR €71 PCT T e e
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4. Cocranyie YpaspciRg pragaui, o
PEIVALTATE NOTOMNEE SO0 AIMTYUNTE B-
nopoa. [Ioscnare, € SaEsy THOY OTROCHT-
el T PRI,

5. Bogopoa somig noayedr.  upn
BECAMOACHC TR ATEBLTNHR ¢ PACTROfEMI
coanHoll n cepaodl mmenor. CoctameTe ypam-



pemdn s peaksnil, ([lpn  paccrasonke
wicHprpaimsenton cai. o, 3—40.)

G Chapmt nasiump SAnEe Bl
AN, 3 ApyTol — Eeanposs. Kok aopese-
ANTE T EAKOM IOLASMADE HAXGANTUH -
ARG W TRAna

7. Hag nepeanTn 13 oanEm ooy b
Apyralt &) sosopor §) g aopng ¥

& Hamuumire ypandouma.  peaseel,
EAPAETEfOEIY BTN AMMENECKHE.  CRONCTRN
PRI,

oEcicami a ) onciaos el 6% seaes-
nodt oaaEol FegO: n) okeraom soppa-
st W1k Crbuaciirme, KEipom Kk BOANROa
0 THX [CAKILHS, W0 IRECELLAT © METLi-
Al B Ay ARTATE PCAKILAR

1 Foe npuaesanT Boagon i K Ko-
nkd HEPEHEKTIRE ©F0 TpEMescEns @ 6y
Jyupes ¥

11, CosiisTe EOHCIEET OTHEYE, 8-
PRETEPICIFIOEETD IEEINPOL, AEAEREHRECE
ILEiLHA, YEaasmHore . G,

% CocransTe  VpEIBHEHIL  XEsme-
CEHX [ESIXION moAoqeeul coo COeTy Emmiai

NaBopaTopHbie ONbITLI

8. NomyseHne A caolkcTEa Bogopona. Cobspume npebop, Kax NOKERIHG R ReoyT-
g 43 (. T3], 1 NPORERLTE B0 HE MERMETWYHOCTE. B npofupey nonosume 4—5 rpaeyn uws-
KA W npHneite 34 MA BRCTROPE COMMNOR KMCNoTeL. 3akpodte npobapky npofxol ¢ raao-
oTEOnHOR TpyGrod. JaTem coSWvpadTe sooopod, ASpEE NPODAEEY OTESDCTHEM BHM3.

MoCcne NpelpauEsEne PEEKUEN NEDEHBCHETE HECKONEKD KON pcTBOE S GTERH-
Hyil NAACTHHEY W BRNEPLTE 8ro, Ha nnacTuHes ooTesToR Denos KpWMCTARmmEEEng -
WG T,

Baganva, 1. Moesuy BuGEAA0WAACH ra3 B OTAWHME OT KMChopone Heobwonamo
cofiupars, neps:s COoyL OTRERCTHEM o 2, Y10 Gk «B0N0EANA N NOEHECEHWA Npo-
fiupes © BOGOPOOCH & nRasesn? Eaose pewpcTaa OOpaaywiTee i PRRsTATE FOpEHg 8-
Nop0as? HankweTe yPassHeHHe STon pearkuin. 3. HanuwmHTe yDapheHse pearuEn LHseka o
CONMHOA KNEROTON B NOINEEEHWTE DMeEECEys (QOPMYNyY 881USCTEE, KOTOP0S OCTAETCH Ha
CTEENSHIMOE NMEACTARGE NOCHE BRNAeRasne oo Ti, Thon Qropfynams HarwWeTe HasEs-
HHA COOTESTCTEVIOLLMY BEWLBCTE,

10. BzawmDaefcTewe BOOOPOAS ¢ oEcunom smens|ll). Cofepure npubop, kae
NoKESAND ma prcyHEe 46 (c. TS), W NPoEapLETE 8o Ha MepMaTHHOCTE, MonoErTe 8 npodup-
Ky B—10 syGcouman s W NpsnedEte 5—8 wi pacTeopa CoONAHDHA KKCROTEL, 3akpoiTe npo-
Bupry npoicoll ¢ raaooTeopwoR ToYEK0E W NDODEDLTE EhENROILWERCH BOAODON HA HWETO-
. KoHau rezoorecaHod Tpybes nomecTare 8 Npobupey © okcwenoed e ll), cag nogaasn
HE pucyHEe 48, Mpotupes © oecuaom Meaell) nonsHa Beme ZaKpEnneHa B IWTATHES HEMHD-
PO HEKAGEHD, STO0M0 88 OTESHCTIE HAXOMMADGE HKE GHE,

MpoGupey Har peEaTe 6 TOM MBCTE, rOon SaxomnTes okcdn smeinll]. K8k To0men Jakee-
TUTE NOFBNEHAE NOPODWKE KPECHN UBETE, HarpasaHwe npasparate. M Sepeoro nopoiuss
okcwna Mmagaiil} chpajosanots BEWBCTED KPACHOMD UWBATA, 8 No CTAHKEM Npotapen cTacs-
0T EOMCIHGA D005,

danauuna. 1, Moweuy nepen Harpesassom cecuga seanill] p arsscdeps sogopona
NOCNEOHWA HYHD NPoBSoUTe M3 yecTory? 2 Mosswy npofiwpey o oEclgom seeow| ) as-
KPEMNADT B WTATHRE C HAKROHOM B CTOpOHy oTeepoT«AAT 3. Mouwsmy Harpesaswe Tpebo-
BANOGCH TONGKD A0 HAMANA DRCKANMEAHWA Okcwaa Meanll]? 4, DOLACHATE, NOYEMY 13 Yep-
HOFD NOPoKE OO0 RARDGL BRUIBCTE0 ERSROro unatd. 5, FHEAWudTe yDanHexse Deakumib
oA sell) ¢ RoRDEOA0. K KaRGMy THTY OTHOCHTOR 578 peacusa’ B, Kasee ceofcTaa
BOOCPO0E NOOTIEEEA FTOT ONLT?
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Facrmoma. Sona

§ 28. Bopa — pacreopurtens. Pacreopsi

Ha wvpea IPAPENTOBEIEHNEA o HI (OBCEIHEEHOR BUSH BasM N3ECCTHD, TT0
I BOLE PAcTBORAIGTCA B TRERALME BeMIBECTHG, H EIIKGCTH, # rEabd Taxk, FHRIR-
ME[, TAFHPOBAHHAA BOJa — 570 PacTROpP orcaa yraepodal IV B poge, croniopnil
FECYC — PECTHOP VECYCHO KHeaomd a poge. Cacnyer nMeTs B BRIV, 9T0 Xapak-
TEPHEIM NPHAHAKOM DECTBOPOE TRASCTCA WX cowapodwochis,

[Tpouece pacTopeiii BeEcTE B BOjE — 310 He TOThKO (HIHGeckoe snie-
HRE, T. &, MEXAHNTECKOS NepeMelmbanne penreets, Ha npaxrirn pay #apecTHo,
HTO OPH PACTHOPEHAH MHEOFHK BEIIECTE B BOUTE, Hall pHACp L‘l.'l.‘.llll':lﬂ FCIOTRL, I~
HEXOAUT PAdOrPCBEne, Komopoe CRATaN0 ¢ XUMHEYeCKHM MPenPaiicHmen, T. e, ol
PASOEANIEM FMOPOAmMOr — COCIMHeRNI ¢ BOnOiL

PacTRopamMi BAIMBAKT OAHOPOINKE CHCTEME, COCTONIIME H3 MOTEEYA
PACTBOPHTCAA H SACTHIL PACTROPEANOND BEHIECTHA, MESIY KEOTOpPMMHE HpoMc-
XOAAT PHANYECKHE H XHMHMECKHE BEiauMoaeficTan,

A [lpu cMemmBanny NEROTOPLIX BEMEcTR (PAHEK, Kepocuna) ¢ poaoi obpa-
FVIOTCH HE PRCTRODHL, 3 MyTHRE CMECH, KOTOPRIE HIAWMEIOT SIGECAMI,

Baaecu, 8 COMOopay MeEKue SOCituifs meepion GeuEcine PaaamMepio peac-
npedenein wewdy Motespaaun sod, wasseaom cycrenaeamu. [Ipumep cyo-
HEHANE — CMECh [JHHL © Bogai.

Bigecu, & ROMOPLX MEIKHE Kaneaskn Karoi-1ubo wudxoomi paasoMepin
pacnpecesenn; Moy WoleKyIaM GEpet WROKGCIY, RETHATT SMYIBCURMY.
Hanpusep, amyascun odpazviores npn eabaarueaamn  kepocnHs, Dedawsa n
PACTHTENRHOTO MacAa © Boaoi. CYermensuy 0 amMy scHn, B OTANYHE OT PacTao-
POB, © TEMEHWCM  BRCMCHN  OTCTAMBAWTCH.  [Tostosy HEKOTODWE Jekaper-
Bl — CVCIEEIHN WIH SMYILCHN, epel ynoTpebaensen RabarThiBamnT,

- BOGE aOA0NPOBKEN, KOMYGEEE H DOAHAKDE DAGTRNDEHG CaaHbE
FHAETE A4 B, CONW W TE36, BT KNICHEESH (MUHEDANEHER) BOAE CONEEHT BELE-
CTED, ROTOPEE CNOCHOOTEYIOT NEEHWD Boaeaneh. Kakes QamsGie

YTO... |k

. BOJENE Boand BExErogmo B KAacnafCens Mope NpuHocHTes tonee
& M T pRCTOOREHIREY OORed,

TE



VR TANOD IHECTEG, KEX CTENNGD, B BOOE HEMHONS PACTBOPAETCH.
e BTV U NE T B aToM MOKHO yOROWTECA, @crm mefoNciioed KycoK CTEkna B cryna
PACTEPETE B NOPOWOK, @ JETEM DOLINAT: E70 8 KOAGY U BOA0A 1 M-
L-lTO mmmnwm“lmw

L MCARMAATON DII0ESS CEPECER, Y10 CAROETEALCTEVET O DaCTRODEHAN
ek,

PacrsopaMocts Bemects B8 Boge. Ho 0pasTiiks WERECTHO, ¥TD He BCE De-
MECTRA OINHAKGRD PACTBOPEIOTCA & BoAe. JLIA XapakTepucriks CNOCOFHOCTH

RENECTIN. PACTROPHTLCA BBCAEHD TONATHE SPRCTHIPHMICTLE.
Ha suamennore oneTa BaM MABECTHO, 4TO fAcTBOPHAMOCTE MROTIX BSINETTH

Helea rpan 9,

Jlaa HoneIMNCTEA TREPANE BEECTE © NOBREITEHNEM TEMUEPATYPbl PUCTBO-
PUMOCTE VBRANYHBAETCR.

P:I'I,C"I.'mpl-ll'l'ﬂ-{".rb FEOH, KAK TREanin, BoapacTaeT TR0 NOHRESHITH TeMIE -
TVRE W TEBREEHEE JIaBe i,

HacsiiiieHiibe # AeHACKMITEHHRIE PECTHOEL

| Pacmaop, 8 xomopos OOuHOE BEMECTED NPU OGN0 meMnepa-

mype GobE WE PACHIGOPREMCH, HATHIS@OM HACHIENNGIM, @ Pac-

MEOP, & KOMOPOM BEWECMED CWE MONCEM DACTHEOPRINBER, — HeWa-
B

e ————

Pacrsopusocts (kosdupiigient pacTROPHMOCTH) — MAKCHMAABNO BO3-
MOMHOEC SHEAO FPAMMOBE BEIIECTRA, KOTOPOE MOMET PacTROPHTRES B 100 ¢ pac-
TROPHTERR TPH AaHHoll TeMnepaType.

PRCTROPUMOCTE BEWECTD pasamiia. Y HEKOTOPNE DHA HHYTTOMRRO Mas, Ta-
KM BSLIECTED CHUNTRET NMPARTHYECKH HERECTHO RN ELMEL

[pHMepsl Yopomus PACTREOPIENLLY, MAIGDACTROOMENAE 1 APEKIIUNECKY He-
POCMSOPUMLTY B BOAE BEUIECTE NPMBELEHL B cXeme 8,

| — | Cxesin 8

:'.-; o m AT 1 i1 =B "L

PRI i — "
| ] ==
Mpa rn'*n:pu
Caxap T Koaopaa cepelpall)
B 1A B0k PRCTRODR- B 11 BOTE DRcTIpH- mol o mon EeThge-
erea 2000 ¢ erca 2 eren 1,3 1077 ¢
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mmmlmm BMBET nauelme
GROACTEE, OT0 DeAD WEBSCTHO SWS 00 AEue q:Iu. NpaawTans
Bpemed Mopess Kap (2500 06T 50 H. 3.) 8 BOEHHLX MEROGI MATED-
BYW) BOAY CONPAHAN 0 COPROOANNE COTYNEY.

Onpesesenne macconoil qom pacTeopennoro pemectea. Pacreopi Guna-
HT ROHLIEHTPHpOsne 1 pashassenawe. Ecan s onpelenennos olveme pac-
THODA COASPRNTCA MAID PACTBOPCHHON BEMECTRA, TO TAKOH DACTROP HAILIBAKYT
pazbasienumu, PCTN MHOID — KORUEHTTEPOSEHRIBL.

Coaepasnne BeNEcTR B PACTRORE YacTO BLEPAKINT B MACCORMX TOJAX.

OTuoilienie MACCL PACTREOPEHRAOTO BEMECTR K MACCE PACTHOPA HAALIBA-
0T Maccosoil goaei pacTEOpEHEOTO BReMIECTRA (&)

M [ pOCTEOPEHEGID B-Ba)
m {pacThopal

Kak past HaBecTHO, MACCOBYE) IOVK BHPABLIOT oDLMHO B JO0HAX eLMHHIL
i B nponeirax (0.2, win 20%). Ecan Maccopas 1008 pacTBOPEHHOND BENIECT-
B, HAMPHMED SAGDHLE Harpas, 8 soge passa 002, pwan 2%, To 570 03HEURET, 4T0
B 100 pacTeopa cogepmnrea 2 r xnopiaz watpua u 98 r sogm.

Ha npaxtmke yacto TpefyeTca NPpUITTOBHTE PACTROD BRIECTHA © HAARNOH
MaCCoRoi Joaei,

Npusep HDpurorossTe 280 1 TAKOTO RPARCTBOPA XA0PHAA HATPIA. B KOTO-
pom saccopan aoax NaCl cocrasmser 0,03, wan 3%.

1) Brrmcnmes, cRONBKG HLIO BIATL COUTH M BOALE

B PAcTBOPEHHOMD B-Ba) =

10 r pacTeopa CONEPHAT 5T CON
r * B T *
100r:280r=5r:xr;

281 5
I'ﬁ =14 =141 comm

280 r= 14 r=266r (i 266 M0 Bogu)

2) Orpemmsaes 14 1 conm w nosemaes ee s konby. Menavprolt ormepaes
266 M ANCTIWLITHPOBAHHEON BOAK, RIMEREM B KO0V © COTRED B TTEDEMELHLEe
A0 NOSHONG PRCTROROEHIL

CAsayeT palanyaTh NOHATHA <pACTROPHMOCTE BEUIECTRA® W «MBCCOBAA
JACUTH PECTBOPERHOID BelecTsar, Tak, Hampumep, pactoopiMocty (osdduinmenT
pacTROpUMOCTH) HUTpaTa xaawAa npu 70°C cocramaser 1300 r/n. Maccosyo
OOV BelEeCTIR B Tawosm pacteope (3632, wmm 536,32%) eemucusmoT Tac

LOKOM =+ 1300 r= 2300 r (ofinas Macch HACKIIERHOND DACTROPE)



2300 r pactiopa cogepaar 1300 T oo
L0e 1 > " xr -
100 r: 2300 r=xr; 1300 1;
- 130 -
= =352, T8 %
= i =3652; r 52r, 1.0. 565
B srom pacsete IIDTHOCTL BOAKW ITPITHNT 32 e40-
HHLLY,. 4T0 B YKISSGHHMX YCIOBHAX HE CORCEM TOSM.

A JaRRMCHMOUTE MEACTY MACCOBGR 100eH BelecTaa,
COACPRALILENDCH |t PACTROPE, H TAOTHOCTLH

Bas MapecTHO, WTO MACTHOCTE SHeToll Bodhl [ -i"C
pada cummmue. [pi pactsopeisnn b BOJE BEECTH
ILAOTHOCTE PACTROPA THG0 YMEHBEARTCS, JTH00 YEEIHN-
paetca, Haupusep, B coysae PAcTROPCHAR B BOIE COHPTR
€ YEEAMHEHNEM £r0 MACCOBOH 40008 ILADTHOC T PacTRO
yuennmarTes wiors o 079 r/es’, e a0 moTHocTy
Granoanoro {:rnl.wmmnm‘a. Haobopor, o yeetwge:
HHES III.!IHI TACAHWA KHCIHITE B FE]IIIJFE‘ L THOCT R
poapactaet ao LB4 riese, T e a0 naornects Hespoanod
COPHO KHCIOTH, JaRNCUMOCTE MEXUTY TLIOTHOC TR [Iac-
TBORE W COACTHRANICM B HCM COpRoil KNCIoTh MOGKHD

E*ﬁ

Puc. 48.  Omnpeacacnne
T HOCTH [RaETROPL

HAATH B CHpaBoainige,

Jas olipeisieHHs NADTHOCTH [ECTROPOR TIUThay-

wred apeosderpasvi (puc. 48),

1. Yo Tooe pRCTEENEE W ues OE
OTARMAINTER 0T cyeremcmii 0 asiyimen by’
CTECT MOITROpNUITE DjaiMepam,

L Tlo spxus npomoRkEs  pEcTiopes
OTMITATCR 0T cuecel?

4 Yro TaEce pacTropimoc Tt Rakin
CYUHCTRYET SARMTAMOCTh MERLY BEIMENITH -

EM TOMA W PACTHOPAMOCTRN THED:
AN W rmum: BramecTn?

L I. B 500r pacTeops, ELCkIILesie0-
o npe 20°C, copepsuren 120F Harpata
Ewand, Dopeieanss  acTsopimMocTs oo
EOUTH,

4. B 5131 ameranmwponaansd o
pacTeopian 27 r coan. Beroacaire cogeps
HEHHE PECTROPEIONG DEICCTES [ NTYHE-
108 PECTROPE B TIPS,

Crrpersre 1 sonpocs 1 —6 Pemwrre sananm 1—4,

ApH IOMGITH SPeoMITRa:
04— APCOMETH B i
B — ApeosETR 0 Cepio
KHCATTE & — TIOARKEHIIE
s pafaeaaTean

4. MNpn orspemanen Syrasise © an-
MosETos e e Gyjosoe  EhigEiEHE
s, Yes ot mosnn ohae i ?

& Hax soacno mperomiiaTe pacTeop
¢ muanmdt Maccosoll gooeedd AT O HON
penpecria? [ToneanTe npsseprsg,

B Yes omAMsGERrTEN BOHETIEN SHE0R-
nEesarkik paCTOpe i A KCHLIER I TR TR
pacTiops "

4. Tipw wsanapummen 23 puecTnopa
noarman 25 r coan. Dnpeaesnre siseo-
UVES QONTKY PACTBORCHADID BUNMCTEa M -
[aanTE &8 B IPHEEHTAY.

4, o 500 ¢ pactiopa ¢ sacosook
anwrel mygpecigi arpea 0.2, Beroscairme
MACCY TEIIECTHD, ROTUPE ML EETeE mpe
WLIFAIM LI T fRICT B

&1



§ 29, Bopa

THAETE MM BRI LB EPFAHASAE STNDIREE WACCOBER A0NR BOGs NpWMepso 65%. Boaa
l_ITO X N0 BEEAY CEFRHKIMY © KPOBLIC, B TAICKE AP9 DOFYTMDOBAHAR Tak-

| nepatype rean, Oprorsos senosesd B reserne 24 4 pRGROYET Npu-
sapian 2,530 0 Bodis

Coctas poam. Pacosmorpus Gooee mo; , KBK HA OCHOBANMH OITETHREY
AAHHLIX MOXHO BEIBECTH XHMHYCCKYID (POPMYIY BO/I6L

[pr pasgosennn pogae anekrpuseckus Tokos (o 14—15) ofpaaviores
TRasE BOAOPOI — 183 00LEME 1 KHCAOPOT — oA ofbeM, 3Han, 1ro 1 a sotopo-
aa npi HOPMATEHWX YCAORHAX AMeet saccy 0,089, a 1 2 ocaopoga — 142971,
MOKHO BEMHCANTE MECCORRME OTHOMENHS DLIETNDMIMYCR FO0R;

(0.089-2):1420=1:8

Tak kak 1 MOACKYIEe BOAW HE MOKET GLTH MENLILE OLHOID ATOML KHCAOPO-
Aa (16 a. e M), & HPOCTETINGE MACCOROE OTHOMSNHE BOIOPOAA K KRCAOPOIY Pag-
Ho 138, 1o B MoeKYae Bodlbl Joaseo SuTh Ara aToMa sogopona (2 a. e ), Cae-
aonateanno, gopsyra soge HaO.

OHPCALACHHA COCTARE BEHIECTR MYTEM HX padnomenus na Goace

TEOCThIE HRIMBART AHATHIOM I{m’ FPEs, £ AHETHEAC b —plﬂ.ummue},

B raxux me MAECCOBRN OTHOUWENMAX DOOPOL M KHCHOPOA PEATHRYIOT [TPH
obpasopanii sogst. [las nponegenna 3706 peakUin  MCIOALIYIOT
(pme. 44), Koropetit mpegcrantser coOod TOACTOCTEMIYID TPVOKY © Mo, wE-

Pue. 89, Jwgnouerfe a — B0 Opoaeieisn  oiseTa;
i = IMICE IPOBEAEHIE TR
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EPEITYH posinonoi npofikoll © BCTADTEHITRMI MEZHEIAH IPOROAOYIAMN, Tpybry
AREUTHEEYT AHCTIVLTHPOBAHEGH BOA0H M ONYCEAIT OTKPMWTHM KOHI0M B COCYIL
Kax nokasane Ha prcypre 49, B spopoMerp ss0iaT jiba 00BEME KNCADPOLL B 7EA
ofvkesa pogopoan (o) Ceobognme o IpOBOIBYeR CORTHHSET MPOBOIEME O
HELIYKIAOMIOH TyiiRel, 4 Eotieidid — ¢ BCTTHRKDM JCKTRHYCCKROITD Tk,
Mesny cONmREHEBMI ROHIAMHE MPOBOCIOSEK HPOCKAKHERET BCKPA 1 TPORCKIHT
raphin, Boga 8 tpyise snamoMerps noannMaetces Ha Tpn aetensn (5). Ocraertes
amen ofeeM Fsa, B KOTOPOM TACKOILAS JIVINHEL BCIEXHRRET, — HT0 KHCAOPOL

CAeaoBaTENRHG, TPH DOPAZOAEHHN BOGIL, THK #e KAK 0 OpH e pasaome-
HHMH, ABa OfbeMi BOMOPOA CORTHEAIOTOA © OMiM OOBEsOn KHCID[ME.

Hoayuerne COOMHME BemecTn 1 H0A88 NPOCTHX HAIWEAHT CHHTEI0M
(0T IPed. sCHHTEZHC — Coetinienue ),

B xuuun 108 onpefencHds COCTARA BLISCTE W BLBOJER WX XHMPYBCKIX
hOPMYT DOALIYITCH KAK AHAIMM0M, TAK I CHATEIOM, PESVIETATH OIHOTD MCT-
Jia NPOBEpATCS JIPYTIM,

Boaa B mpupoae n cnocods e ouwerid. Bogi — camoe pacipocTpaseR-
HOE Ha aeaune semecteo. En sanonmetnl oKEaibl, MOPA, 03603 W PEEN; TapE BOJLhl
HXOVIAT B OOCTID BOaIyNiL Boa COQEPEHTCH B OpGAHEIMAY SHIBOTHR L B Pdic-
nuil. Tax, HANpHMeD, B OPraHE3se MIBKOTTHTANUINY MACCOBEHE 0004 BOLLL Co-
cTapafer npamepro 70%, a B orypuax n apbysax ot oxoao 90%,

IMpupognan BOAE BOECAR COARPEHT PHMECH. B SaRHCHMOCTH OT HERed oo
HCIOABIOBAN A NPHMERARDT PRRTHYRRE TRHEAME CTHETEH,

TTHTheRER BOJA He JOIRHE COTEPHETE HEPRCTROPENHLX npHMecell 0 Does-
HETHOPHLX MHKPOOPUAHAMON, Koropue ofwdabo Oumaer / soaoesmax, Ecan
BOAY ATA MHThA GEpYT W3 Q3Ep W peK, To efi JaiT OTCTOATECH B CHCUIAILIEY

Purc. 30, Cxema noanoicrnmeannsi cranmsee 7 — pesa; 8 — Oog-
CERN LIS oTCTEN EIHHA Boghl §— Koaoae) 4 — uuaksTpe § — ruas-
HLTE HEC0C; & — YeTPoiCTEO 1A XIOPHPOIAHIA BOAL; 7 — NojLolE-
s (i & — PO B ropel
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SHAETE A BB

HTO... §

bacceimax (pre. 30) B prARTPYIOT Yeped caoil necka, Oummennyn or sepacTan-
PHMbX BEIIECTR BOAY OOpala T BainT LI0paM, 3 HHOTTR 030H0M HIH YanTpadme-
JETORKIME TVYAMME, KOTOPWE YOMBAKST MHKPOORIEH AL

Hrofkl 0MHCTHTE BOAY OT PACTBOPCHIBIX B HEH DEIICETD, HPUMEHAIOT nepe-
forecy, wan ducrnouemyuon (oo 10), Boasmime KOTHMECTRA  IHETHINHOEHTON
BOAKL, KOTODAA HCMONLAYEOTCH W ANTEKAX, XHMWYSCKHX JaDOpaTopias, oxIam-
TETEHEX CHCTEMAK ANTOMAIIHN, DOAVELI0T B IEperonH [y KyBax Wi SaeKTpire-
CHHX ARCTHATATOPAX,

Duanueckne ceofierra. Yncras Boga — GECTROTHAR RHAKGCTY, BE3 BEYCA
W aanaxa, KHonT opn 100 °C (upr gamnennn 1013 klla), samepaaer npa 0°C, ee
MAKCHMANIBHAR NI0THOCTE (npy 4 °C) pansa 1 rfes”. JIen HMeet MEHbIIYIG I
HOCT, WM FHIKAHD BOOE. B BCICTHERET HA B ﬂﬂﬂpﬁﬂm YT ORI EE RASAO JLH
obHTaTeneli pogoeMob susodl. Boma ofasact nownearmessno Gorsmolt Tenoo-
EMEOCTBI, TUETOMY OHl MELTCHHO HATPEBAcTCH W MEALICHHO ocThiBacT. Baaroma-
P aToMY BofHEe GACCERHE DETYAMPYIOT TEMIEPATYDY Ha HALERH LEneTe,

Xusmaecsue cooiictea, [Ipn nayvyenni cnocobos NOAyMEHNA BO/IOMULE Bbi
OAHAKOMMAMCE ¢ HEKOTOPLIMNE CROMCTRaMK sogs (C 71—73). Boga scrynaer B
PEAKIHN FaMEmEHuA ¢ ARTHEHLMH SMeTaLaME (o, 733,

IIIJ-II ,[l,E'ﬁE'I'B-!-:IEH TS TOHTHOT ::il."IEIquH'i-E'I:mm TORH

M Becoeod resueparypnl (2000 °CY soga paanarasTes
Ha BOACpoR W RHCTOpod (¢ 14—13)

Boaa ReTynacT B PERKng COemHERIE OO MHOTHMH
CAGIKNIMM BCTCCTRAME, HAnpHMep ¢ oxcugami, B arom

l MOHCIO VOCIITECH, [TpEeIan CAaeiyruimEe ok,

o Cnbrr 1 B chapdaoposysn saimy NOMEIEKT HesHo-
M CRERETPOKATICHHOTD okciaa kamsgnd Cal)d (soxemmn
anectn) W ofumeenor ero woaofl (pre. 510, TIpy s1oM nw-

MenfeTcA CONBMOe KOWIHMECTRO TENJIOTH, TaK Kak TTpeOEIC-
Puc, 51, Bamnwonefi-  XOMMT ximeckan peskipst. B peavanrare ofpasyerca
CTHEE QECHAS Kadkims  PROUTRH OOpOmoR  GRimenon dSsecTH, 00H PeEcTieiperi e
¢ Bk KOTOPROND B BOLE NOVVIRsTeH MELTREE Hil OUIVITE DRCTBOPR.

.. BANEALIN SACTE NpecHol Boms (B5%) rasOMTes s NomocaE: Jew-
M.mm

...m.mhmhlm,mﬁumm
i A OD HENAHARGGE OO AH,

B4



. [lponieh Wi rcinersbe CEpafiamme CTERMIM NOrpYsan 8
BOOY W NOTOM 80 RENOMEI08E 105 O BN [EH,

2« MOFAE EOSCTHNA DETSH, NPAMBEHRIE CARTEA BOOLE. B nony oo kpe-
wmmﬂuﬂmumnmmw
SR L ropoe spemn. Hewnsoro copebipa (Wonon) nepexasuno & aoay. B Ta-
L_]TO 08 BOnE noreiang MEKpOORranE e,

.8 ¥l B mopaness Awravin Esesanera | ofwenana npesiec 38 waob-
DETEHAR GEUENOnG chocoli ONPECHERNE MODCKOR Boasl. OWa noka
Eullg HMKOMY HE B HBECTORWAE SDEME QNS AGTAEsHs il
MOPCKGH BOGW | T NPecHoR sk TREDYETCN T MRk T YONOBHOrD
mmﬂ.ﬂrwmmwm

YparHeHHe PEAKIINH OKCHAE KATLIMA ¢ DOJOH COeayRies:

i
Ca0 + H,0 = Ca(OH),

[ bl 113 8 TEIERCHL
KiLITsAnim A M ENTRET]]
[dhemionasine j

Omnir 2. Hanusaior 6 XHMEMECKHIT CTAKAH HEMHOID BOALL, 200aMIA0T He-
CHOMBKD KANeAk PacTBOpa (IHOAETOBOID TRKMYCE M CRHTAIOT HaL BOQod B MeTan-
aeckoil noekedke Kpacibiil ocdop. ObOpasobasmiiics B BHAn DEIOTO THME
okcua gocopalVv) POy nCTENEHHD PAacTROPAETCR B BOAE 1 PEArHpYeT © Hedl,
IT0 THITBEPMIHET HAMCHCHHE oacTonol OKpackyl JaKMych Ha  KpacHyo,
B aavmom cavdae obpasvercd metadocdopias KHCIoTL

F:'D!-l + H!u = EH P'jg
METAHH L

KNI

Mps nopsimerHol TeMmepaType (Kunsauennn) ofpazyverca oprodwcopuas
KHCIOTR:

%,0,+3H,0 = 2H,PO,

Kax BHAHO, BOAS PERFHPYET © o4eHb MuoriMi pemecTiai, B obobmennon
BILE DIPHMBEACM TPHAMCDE BERKHeRI Y XIMIUCCKEX peakinil, b KoTopdx yuacT-
BYET BOJIA,

1. Bajia peardpyveT ¢ akTREHEMI MeTaaaasil. DOpaiviored pRCTBOpHMEIE
THAPOKCHIM METRLIOR {Meroua) 0 BOLopoL

2Li+2HOH = 2Li0OH + H,]

FIAPCIECTE
AUATHR



2. Bona peammpyeT ¢ MeRee AKTHBHBIMH MEeTAAMaMH Tpn varpesamnn. [Tpo-
JYKTH PEARIHA — ORCIL METEALIOR B BOAGHOL

Zn+H,0= 200 + H, 1
i

i
dFe+4H,0 = FeO - Fe, 0 (wmn Fe,0,) +4H,1

3. Boaa PEATHDYET © HEKOTORBIMI REMETLLTRME { IPOIVETE PEAKIUKH pad-
HOODPaZHL )
C+H,0 = COt+H, !

ANKCEY

yeaepaaad 1)

4, Boga peariipyer ¢ oRCIVTAMH SKTHAHBIX MCTRATOB, TPH STOM HOTyManT-
€ OCNOBINUSA — PARCTHOPHMBLE MHAPOECILIN seTinnon { e

Li; + H,O0=2LiOH
FHAHRCIL
STICTHS

5. Boaa pearmpyer NMOTTH CO BCEMH OKCHIAMT HEMETATIOR ¢ oOPAIOBANHE-

M KLCTOTT
50, + H,0 = H,S0,

TR Ce[iER

cepl vV} ENCOTA

6. [Toa geficTomes NOCTOAHNONO SMEKTPHYECKOTO TOKA WA OpH BHICOKOH
Tempeparype (2000 °C) pojga pasnarasTes:

M. BA T

9H,0 24,1+ 0,1

MpxMeHEERe BOAK 0 pACTROPOE. POah BOAL B TPOMLITIDICHHOCTH, B CEThe
CEOM XOJHACTEE 31 B OWTY OMCHL Beaeia # sioroobpaaua. Boaa seoserca
EANRIM ChIFREM L0 A LN T C W ) | INPOMBLTETEHROCTI, WA RHMED 0LTH Ny e
poaopoia. CnocofHOCTh BOW PEATMPOBATh © HEROTOPhIMH DECIGTEMA  C-
NAEIYETER JL0H MaTyHeHMe oCHoBaHEA 1 KuesaoT. Boaa IMNPOED TRHMENACTCA
KaK [RCTHODETE T, OHAaCTH HEMOABIOBAIIHA EOAK MOKAFAHL B CXeME a8,

Passumne ncex oTpac el XoaaiicTl cTpant, PocT ropoacs HEPERD [PHBED-
AT K garpaacamn pogocson, [losroumy b gasnoms rocy aporme oo npe-
HHMATHCH MEphl D Xpate W Palii BRI hOM Y HCITIVTREFESN K B DRHPOIHLEX
PECYPCOB, B TOM HHCIE M BOLULN, I BLEAATROS DOALIHE CPEACTRA L18 CTPOR-
TEAbCTIE BOROGMICTHTEIEHBIX L‘UCI].'FFHE'HHH.

ChreetiTe @ sonpocw 1—7 (o BT—B8 ), Peonwre aamay (o B8
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. HE BRPEUMBEHAE 1 T MUSHELE PECEOAYETER OEONGD 1500 1 noae, 8
11 xnorrsamiga — 10 000 v oogs,

L NONYHEHHE BE 00  BOODPON — NEPCNECTMRKON  TofnHag A6l
ARRCOTERE. DRONGEMMEITIUNEHES AAHPGE SAMEHWELS 0N NDOEA0S
11!!15&1 u‘rl:rlmﬂmn MOTDEGOEENDCS BUErD HEGKONBED MATRON
B TIORCHITE, KBE 370 BOIRORHG,

Cxewma 9

QECHHE  NEenecTE  {CnmpT,

p— g nogyseres oprae-
|
[ Jvecyoiol ko 6o

1.

onanas KueaoTa
HCH

FRUTIBECRIL -
CTOH TOILTHBD B J1B5H-
[ REONE

Asmze NH,

:

- ASHITHEN KILCI0TS
HNG,

wom i | |'_ _' "_‘

'

Adomoeniepasasine  Muiie-
[T e VOGP

1. IMoscemme, KA TPH TOMOIIH aH-
MEEE W CHETESR MOSEHD JOELETE KT -
HEE 1 KOAMYCCTOCENMIT COCTRE BOTLW 1 BE-
BECTH 8 KMMIMCCKYE Eopsyay,

2 B SRIOMOTE BFOPESUGN caer,
COCTOMmym i | s sogoioaa o 6 ws e
Aopoas Kakoll faa mon koM weamsecTee
OCTARACH [Ocae Hajmaisa

3. H owisi ST IO OEETED TR
EHON LY

4, Kam muryvaEmT T o -
HYH BOOLY W Fae Cofa npasseHAcTca? Mosoeo
T AGEAEHVES ROAY HAZBATE AUCTIILTIEfO-
manpnii ? (rser noacate,

i llpupcaame OpHMepd SAMHSECERR
PEARLINE PRULTOMOEHEA, COMNTHINE RN 1 -
NMESHE © yiRcTes nnad. CoctashTe ypas-
HEHHA 3THE peakunil u nox dopsiyiady me-
UEECTI MEMWINNTE ME HIELANIGL

. rlpu: EAMORENC T I i © A
PIEMN BT TRIM . MOTYT 00PAIOAATHCH, HA-
IWPHME ) EREO0TEL §) USea0Hi; &) ey
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i wogopod, Mpaseaine no as nposepa [
amanit cavaaii, oa dopaymasn neugecrn
BANHIETE HY HAIEAHILN,

¥ K 200 r pecthopa, MaCCOmn IoH e
wecTed B Eotopom 8, acofanman 100

MpakTuueckan pabota 4

T, CocTnenme KOoMOOoKT OTBETS; Xi-
PAETCPRAYERILETG  BOXY, Hpddopecarsnc
OB, PAMGE ITpEsLEEiEor (Ca. o 60, e
EARAHE BEIPOC O [CGAYSEHAH L

Ak, Desmeanme Madcosyi IO [ReT-
PCHBGIT BEOSCTRL B IUYEERHOM PACTEope,

MproTosReHWe PECTEORE COMM G ONPEASAEHHOR MACOOROR LONCH DOWOCTEA

1. TOAYYHTE OT YYHTENR 3A0AHWE, BRMHACAWTE, CKONBKD CONW W BOOs noTpebveTton
AN TRWroToRNEHWR YEAZSHHOMD PACTENRE © SA030H0R MEGCORDE DORER peRuBcTeEa.
2. OTeeckTA Ha BECaX COIh (BCHDMHNTE W3 EYPCA ek DpaEng BI0ewnEasnR)

W NOMBCTHTE 28 B ml’lﬁ-j‘.

3, ChmepeTe TREtyeMbR olbem NUCTAMMMEORIHNOR BOOW | BONOMHHTE NpSEMAE W3-
mepeema ofibama XMAXDCTER] W BneiTe o8 0 Kondy © conur. Cogepsmmos sonfis nepe-

MEBLARTE A0 NONHOMD PACTRODEHEE COm



O6GobweHne cBegeHi
0 BaMHEeNWMX Knaccax FIABA V
HeopraHW4YecKkux coeguHeHUn

B aroil raase coMAKOMEMCH ¢ SETHPHMA BROKHCTLULNMIL KEIBECAMA Heopra-
HUMECENY  COCTHHenai  oxciedomy, ooe0eaMUsME, KHCRHHEME W COMTSL
{cxema 10). (HapecTns w apyrae gaacendiuialiy BEOPraHHTECKIK BEIIECTH. )

Cxema 10

—_ i L. —

Temeps pacesmorpis 0T yaediuil MaTepran B obolmensoy s,

§ 30. Oxkcngbi

C eocTapos W OHPpeACIEHes OKCILION Bl VEE ozHakoMiince (¢ 57).

Kaacenduranus oxkcHaos, CUmimM OKCHEEM COOTHETCTOVEIT  OCRMENLR,
2 Apyris — xuceoms (o 86), [loaromy okcnas oposae BCero KERCCHpHIIpY 0T
Ha ocBOEHKe 1 kueaorasie, Ho ecmn okciyin, KOTOPbM COOTRETCTEYEIT i OCHOBA-
HHH, ¥ KMCAOTHL, — asepoTepine okciinl (MK M Gvaes wayydars nooke) (oxe-
sa 11)

Cxesta 11

Catl Znid FLdy

RCTU HATWIEH AHCA HIER o e mapal W
Culd Al Sy

oRckL sel 1) GHECILN ATHIMIEHEH o, cerpnd] Y}




HOR, MIBBCTH,

+or B BARKBEMOM BOLAYRS COASPRWTER nprssspese 0,03 —0,04% COy,
A B BEUMON Boadyee B 100 pE3 Domswe. Ecnn conepaaimse GO,
(B Bo3AyE npRbneeaeTen £ 1%, TO OH CTAH0BNTCR DMEBCHEIM BT -
I SENJBEKE W HBDTHLD, WIFWWW
OO, yinpmsuRIET YOOXKEA paoTeHu,

OxCHAM, KOTOPMM COOTHRETCTRYIOT OCHOBANAS, BAIMBAIOT GCHOBHBIMHE,
Orenmm, KOTOPHIM COOTRETCTEYIOT KICADTH, HAMNBAKT KACIOTHBMH,

Heseraama obpaavioT ToUKG KHCIOTHME oxewist, Metasaw © sagentT-
HOCTHE MEHBIIS 9ETHPEX, Kak Opasgac, obpasyior oCHOBHEE ORCHTH, 8
€ WRABHTHOCTHID OOAMNC SETRIPEN — KHCAOTHEE okeuaW, Hanpusmep, xposa Cr
u o osmapraden Mn  o0pasvioT kI CCHOBHEIE, TaE I ENCIOTHMHE ORCHIH
{Tabn, B).

Tatasus & Oopayss n REmannA HEKOTOPME DECHIFE

oy Hisssanie okciun o o i
Deroannie oK win Hieaoan
Nagld [MECEIL BEATTHLR WaliH
L T Kamas KL} H
Cald CIRCHUL KLTHIDNS Ca{ OV by
Heprae meopisme oonomans
Culd Criecrrn memsd 113 CufOH),
Corld Ohccnn xposand [T) Cr{CrH )y
MnCh Cricer mapranmag 11 MIn{OHT ),
Fall Criceny menes 113 Fin{ CHHE )
Kucapmunis orcui Kucaome
S0, Chigcen ceprl IV} H S0,
S0y Crecmn cepr V) HyS0,
Crlly Crecmn xposand V1) H,Crl3,
Pyl O, pocdropai’ V') HPOy n Hy PO,
MOy Crgeng saprapad VI Hinty,




.. DEHOBHAN HACTH BEnnR KpECEd — UWHEDBWE Hanen — oo okoaf
ussEa In0, 38neH0R Epacke — oxcwn xpomillil) Crg0y, @ wpeo-
KpacHon kpackn — PhyD,.

Haspawna okcuaes. Hassalns okcilos, B COCTAE KOTOPBIX BXOAAT XHMH-
YECKHE ATEMENTH ¢ NOCTOAHECH BATCHTHOCTRE), JAKOTCA Hes VIOMHHAITA O b-
aewriocTd, Hanpisep, Mg — oxenn sarams, Ecan se 8 coctis okcnga sxo-
ANT XHMPMCCKRN AICMEHT ¢ NEPeseHMoil BAICHTIOOTEE, T0 PHAOM © HAIBAAHEM
OECUAA CTABUTCH B CROBKAX BATCHTHOUTE 3Toro esenTti, Hanpusep: 50, — ak-
cunl cepu(IV), SO, — okcua cepra( V1) (ea. Tada. 8).

Cnocobm monyvenns okchaos. Oxeww obpasywoTce: 1) npr ropennm
MPOCTRE 1 CAGKHEX BEMECTR; 2) TPH PAAI0MEHNE CAOMHLIX BOILECTIE 8) Hepac-
THOPUMEIX OCHOEEHWIE 6) xucaor; 1) coted (cxesa 12).

Cxéma 12
B TR ]
1 I ]
HETEN | | i ILHELN BRI T J
L] o ] L] | L
I TRl | | TR |I.I . II ....I IIII.'II'I | A T
: |
Tlplli-repu
iP+50,= || Fatla+30e= CufOH}, = H,80, = CaCO;=
=910 MLTIARH =fa|.'}+l'.::'{]' T
s =400, + TH0 =Ly + HO =50+ H0 Ay

Puapmcckie cooiicTea. ORCHIL OLEIOT TREPIEE, RUAKHE W risooipacs-
Hhle, pasimamero imeta. Hanpusep, oxena senn I Cul) wephoro meeTa, oke i
kaasmua Cald 0enoro neeta — TBEpALE BenecTr. Okcna cepr(VI) S0y — Oec-
UBETHRR JETYHRH EHIKDCTE, 8 oxenn yraepoga(Iy) CO, — GecuseTHnii ras mpu
OOBIYNLIE YOAONHAXN,

Xuvuveckwe caofierna, Kuciorike 0 OCHOBHBIE OKCHAL OG0T Pasibl-
s caniicTeamu { Tab, ),

a1



Tabanun #

Xpsprapomen caficrng ORCLI08

ARCHCHEIDRLE

1, lcnoanbie GRCoS GFaHAMOUEH -

CHOEN ©  KMCAOEILWE, N -
RARCH COTh N Ao

Cul)+ Hy50, = CuS0, + H,0

EHCAOTHINX

1. Kucaomnsee oxcudm aagumodeion -
YW © PECMeOPENBLEE CHOSHRELME,
RIS 0Tk W S

00y + Ca(OH ), = CaC Oy} + HyD

2. Boasmmicmen e oLy (00 o
ddaumadeicmayom ¢ oodon © nﬁpﬂ.ﬂ--
SO EN AR TR ;

]Jgﬂ_:l'i- HH,I.'.'I = 2H1Pﬂ1

A Ocnomtee ¥ KECAOMHWE OKCui S2ausmodedomanom wencdy coboi ¢ of-

TG EMNTA COTM

2. Decuihne uRIMTRLLT SENELTL I
CaeMGOeECIayom ¢ eodol ¢ ol-
PO R M BT

Liy0r+ Hy0 = 2Li0H

Cal) + 00y = Catoy

CACO, + Si0, = CaSiy + CO,|

-

Hpasencine oxcuaon. Brem WEBecTHO, KAKOE 3HAYCHIE MMEET soda (oKeHa
BOADPVE ) B TPHPOAE, 1§ TPOMBILASHIOCTH 0 8 Oury, Muorie Jgpyrie oRcigisn Tax-
#e nmposn apascHATeA. Hanpusep, w8 pyi. cocTORIMX W3 oxcudos meies
Fey04 1 Fe Oy, novyuaior syrve i crans, Owewd kessiges CaO (ochobsnas coctan-
Hitd YaCTh mllﬂi’i, (L] HEIEII.EC‘HTH'-I'. HHH-['.‘ITI.'I.{':I HI"]'.I’.'.L-"IHR:HE"IT.'FI. IS 'I'Iﬂ.I'I}l“EHHH
ramersd sasecTH Cal OH )y, xotopas npuscuserca a orposmenectee, Hepacreopn-
Muill B Boge excud speasmes(IV) Si0; nenoaksyercs B IPOHIBOACTSE CTPOMTEAL-
Hhix saTepuaaon. Hekomopue ma okcHIos npHMeRanT 18 TPORIBOACTER KPAcok,

OTRCTHIE KA BOIPOCE 1 BRI yripuoaenns 17 (. H3-083).
Premtsre xapaun 1, 3 fe 938

Cs+ _— Cily
. Al —= ALY,
1 Yo Taione ORCRIED B OREK §O K0 PHy+ . — P3Oz + HalD
cpppnmpynt? Hasepmom » merpaass vab- Ligfd+ .. = LiNO5+ HD
AN W B CONTIETCTIN IO s iasne- Cul s+ — CuCly+ H,O

TE EPUERCICHE LN HIEE §OpmMyTh OEciang:
Ma,0, M:05, Si0y Ca0, CrD, Cry, Cu,
Ml't_-lﬂ-,. Fel, S’D‘H. Jafime i HiEmsrn

I CAe IO CHEC AL | B iR TIn . ORC iR |

2. CocTapbTe  YpEpHEWREA  peakiil,
CXEME] HOTOPGY AN HHRE!
Li+..— LigD
Ca+_— (a0

g

Ll-;l.] i li{.ﬂ{
P‘gﬂ, y o g, £ H,P'Di
S04 = Na S0k +

4 Cormmere  ypanHenns  pesicusl,
NpH  OOMOEGE  EOTOPRIX  MOEHO  (MUTHTS
caegymEne  oRcmas:  COy  ALOs  LiGO,
Cold, MpO, o0, Culd,

4, hague B3 pepeyHCEHELE ORCH-
Aon pearnpysr © soaodt BaO, L0, Cad),



S0 Caly, S0y, P30y Feglly, ALO,
Nasl), Muns(h? Hamupmsme ypasdesas pe-
AR,

5, Hanmumre  dwpsyiom  oscraos
REFTOPRN COTBETCTEYIOT. CHIY RIS K-
moten  HaSOy, HaSOy HyCOy HaSi0s
HMndy, HyBO,,

f, Hamoomrs e EEH U TTEC s T T T
CHAX poakuinfl. cxesibl KoTOpRR:

L 1. Hemcmrme EusuueciEy i deiqssyay
OGRS, Boi Hasectio,  wmo 2.9 Marc, .
e cocguaney © (8 sac L gecooe

P,

§ 31. OcHoBaHWA

i == Cald —= Ca{OH)y
Co — Culd — CuaSdl,
P—= FE{Jﬁ e ”_—,l"“ﬂ.
S+ = KS0 4
N2ﬂ=+ LOH ==
Py 4 == Cagd POy .
1. lepeapeiiTe BeRaTofseE GTaIcan
IFECHHCEM MER, 8 KirTO P MCILHEYTC A OREEH-
L1 ﬂpll:u:-nm're EIfErsa g,

4. Hamummame ypapgede  pEAKEHN
crcian docdopal Y ¢ manil, npose ke
[IjH HETTREBAIEHM, 1L BT ITe SOOI
MAICE SLIEMBHTUIN I ESREIY RIS e T,

Coctas ocRoBanRi W BX KiacchuEAmHA. C OCHODANHAMH Bhl BOCPULIE

BCTPOTHARCE TPH MAYUERWH B3AHMOAETCTRAS BOAM © AKTHEHADIMM METLLIAMMN
(. 83), ¢ okcHAAMl AKTHENLEX MeTaor (oo 86) 1 EMACHRAR, 40 B COCTAR OCHO-
RAHHI BXOAMT oEoBEtenTRas (pynna aromon OH (mudpoxcozpymma). Hanpa-
meps NaOH — mnupokenn narpas, Ca(OH)y — mapokenn caasuns. Cacnosa-
TEALHG, OUHOEANHAM MOHHD J0TE TAEDE UI!]'H#.[I‘E..'IEHHE

OCcHOBANRAMH HAZKEBANT CHGKNLE BCMCCTRI, B COCTAB KOTOPKX BEX0-
JAAT ATOMB MCTRIUIOR, COCAMHENHWE © o0l FIH HecKONBKHMHA TPYImanms
aromon OH.

Yrofie coctannTs xmumeckie opayan ocroRanyil, ResdiXoanmMo pyEo-
HOUIC TROBATHER i:m?in]'nuu HATENTIGCTH (eM. 3—%—3;5}.

Hanpsseep:  KOH — minposcns  sanns, Ba(OH), — ruapoxcnn  Gapns,

m 1
Al{OH), — muIpokcul amoMuiHe. Fean MeTann uMeer NepeMessyi SueHT-

HOCTH, TO NOCALIHEND VERIRBAIOT B HAIBAHMNN OCHOBAHHA PHMCKHEME Oudpasu
p ckobkax. Hanpwsiep: Cuo{OH), — ruapokena segan( 1), CoOH — miapok-
ewit mean(l), Fe{OH); — rapokcna senesa(1I1), Fe{OH)y, — maposkcur we-
Aesar 1T},

CICHOBRHHA QT Ma pacmacpuste 8 sode (MIEA0MH ) 1 Mepacmaoiiie
(cxesa 13).

JHAETE NW B,

g 1.5

<. DCHOBHYI SO Th B CTOMTERRROM (MGTREODE COCTARNRET TWID0CCI
KAMLUAR Ga(OH),.




STHAE - AUBMGYN — 370 BANAE BeLEETEA, ToMomy npw pafiote © HaMW
IHAETE JIH Bhd GynsTe ocrapak

Locanok raapoxcaa el romGorn ueeTa, OGAODK THEPOKCH-

Cxeda 13

TT i st 3k

LHOH, KaOH, KOH, RLEOH. Cu{OHY FelOHYy, ZnlOH),
U= oviberis RO R TIOpEET- .
8T IR
Haf O H )y xopows prcrnapreTes
Cal (M} sanopacmoopiam

A TMaenysenne. PacTpopHMbie B B OCHOBAHHA (WEADaH) B Aaboparopum
MOMHD TIOTYIHTE TPH BIZUMOASiCTHAN SETHEHLY MOTEAAOH | HX OKCHAOB
¢ Boamit (o B5—R6). Baassogeiicrame pxcude sevreygeen Cal) o pogoll Hemossy-
HOT TAKAKE U TEXHHKE I8 NOIYULina ranenoll mBecTi, 0cnoRHol cocTarHDil wa-
CThI0 KOTOPO artseTcA audpoxcud wamsus Ca{OH},. Jmor npouece mommno
HERIpaanTE TaK:

Ca0 + H—0—H = Ca(OH),

LRI FILOPUECaY
KL LE.RIRILEY

lenmam — rapokenn warpis NaOH » muapocens ks KOH — 8 npo-
MBLITENIOCTH MOIVHEANOT AAEKTPOIEOM {PAANEETHEM N0 LeRCTEIEM BAeKTpI-
QECKOTD TOKA) BOAHBX pacTRopor xaopuaa warprs NaCl w xooputa kamms KCL

B Meruuin, atoMi KOTODLX BXOAAT B COCTAR HEPACTBOPHMLIX B BOAE OCHO-
BAHHIL, & TAKKE WX OKCHAE © BOAGH TP OOMMHEX PCOOHMHX HE PEarnpyior.
IMosToMy BOAHNKACT RONPOC KEK TOJVEATL NEPACTROPMMOE B BOLE OCHOBLHNE T
Bam yae 386CTHO, 4T0, KPUME DKCHIOB W OCHOBAHRI, STOME METATIOR BXOANT
TAK®Ee B cocmas coneil. Tar, atoms e sxonst peoctan CoQ), Cu(OH),, & Tax-
e B cocran conell, manpasep iopags sean(ll) CoCl, w eyvawpata mean(ll)
CuSQ, Hessss am n oTix coasx kncaotame octatkr —Cl w1 =350, 3a-
seEnTE  apokcorpyinau —0OH? C oaroll nemwis | pacTeopy  xaopiia
seau(Il) CuCl, aofannamT pacteop raapokcksa watpus NaOH. Toruac e

o4



aanagaet roayboll ocanok Mapokciaa seau (1T Cu(OH),. Ypaesenue peakinn
MOKHO SRIHCATD THk:
CuCl, + INaOH = Cu{OH),| + 2NaCl
KN FIAPHEECTLY FIIITHIHC WO LELE L
siEnmd L1} T s [y UITpas

Tague peakiiH OTHECAT K Peaxkiiisas ol ieHR.

Wnﬁummmummm'l
mmamﬁmmﬁmm
|mm

Crnocolsl moAy9esiE PAcTROpHMBE H HEPECTEOPHMBX B BOEE OCHOBAHNT
foaee HARIAAHO NOKAZAHE HA cxese |4
Cxewma 14

|
Lkl WILLL Bk = i OMls [N JHECTIOEH ) + e * g |
- LA i I i s o o F LB E D18 + ANl £

| = 21 T LHH = H 1 L CIHTan 1 ' BRI MUTTEL L
il ofjuoona T g T s

P+ Il (CHE Yy L+ Il

Mauamicerie coofiersa. BoasmmeTEe OCHOBAHIGT — TROPALIG BONICCTRA ¢
PAIANYHOI PACTROPHMOCTRIO B BOJLE,

Xumweeckne choficTsa, PacToopiiyee i HEPAcTROPHMBIE OCHOBIHIL HMe-
T oelee CHoC T OEY PEATHPYIOT ¢ KNCIOTEMY ¢ o0pa3nRIHHeM COTm i POk,
HTofisl ONBTHRM ITVTEM MOGHAKOMITHICA © JTHME PEAKIDUIMH, A0 ANATE, KK B
pacTEOPE MHAPVERTE OET0TE W KHCTOTY,

(o BCIH BELECTEY O WENTMHEMKA CEORCTRAMW NONALAAT B MMEs, TO
HERMEQMERHD CHOOyET WK npoamTE BOMIEMM . KOAHYSOTROM  BOOS,
3 3ATEeM 2%-Hhs DACTEODOM DONHOA KMCROTHL.

ECfis Y@ADMK CNY-EAND DREW UgRN0HE, TO ey AoT | —2%-Hud
PECTEOP NMAMOHHON FIW YREYSHOR CHCHOTE, ST00E HEfTEBannSsnaTx
TTCT e T




CYmecTayioT BemecTR, KOTOPLIC [oa AcHCTBHCM PacTROPOR  [eoqed
H OKHCAOT DO-PastoMy HSMEHAKT CRON HBET. JTH BEIECTN HAMIKT HHM-
gaTopaMy (o7 Jat. indicator — yeasameas), © 0oMOmsn HHIHKITOROD MOMCHO

OOHAPYHNTE HE TOARKO KHCAYK W MEACHHYIO Cpedy, HO o HelTpaIsHYI
{rafa. 100

Tatasma 10 Hisenemse guera paaan-ihis HHTEEaTOg
i el Tnee pacTaopon Eneant u menowed

LlpeT prawkaTop B cpean
[ [y LA 1% ] I nnh]ﬂm.:lmﬂ

Jlaxmye Kpaciad Ciaeei TR T F
Denoadmaiesn hetmeTinei Maanoomii Becumern
Memcanmuth opasessil Poaoikeil e Oipaiieaiaii

Hlinammarop

Flu HEAREFI R IR l'.l‘IP.':IE'HH Hurmu'mplm MOCRCHR C}'-
ANTE o X0 Fl'l'.'i.'lI:I-.IHJ.'I: MICHLTY I:HL-'I'.TI'IJ;I o IO0ENDYBKR,
Hanpusep, ecain B XHMHYECKHI CTAKAH © DPacTROPOM
FHMJPORCHTE HATRHA ﬂl:l-ﬁ..'il'lll'l'h HECKOTILED KAaTlénk I:lﬂl:-
THOR HIUTHEATORE, Hampasep gieiam €HHA, TO pac-
TROP CTAHET MATHHOBRM. Jares ws OopeTkn (rpatyn-
pOBAHHAR TPYOKa, pac. 52) cAEIVET MATBMH TEOPITHAMHE
|I1.'|'|"|.'I|'I'.I'I.- ].'IE:IL".I'EU[J EE!.I'LII.[-H'.IH BEHCINITERL, [TOER HE II'F'I.'.IHEDH-
aeT  obecipeddsnne.  COSaomsTeisio, pactsop cras
HOBHTCH HEATPAALIKIM, T.€ B HEM HET HH EI0-
HH; HE ERCOTH, nl.'.I'I.'J'IE‘ BHIIEPHMHHI III!]..I'I:.l"-iE'HHl':I['f'I
M.ﬁl EW“ ]J'H.L'J'EL:'.EH{:']UFI'HL”IUH '.I.'BEIJ_.IL'I'L' I]lll"]:l.l.l'."ﬂ'EU—L'lﬂ-]:I}[.ﬂ Ea-

mpma NaCl:

NaOH + HCl = H,0 + NaCl

MMAPOKCILL  COTSIHAS [ ] LI
T ENCAOTS IRETPILR

Ecan & roaybomy ocaary rpokcsaa seme D) npeantes conrayvo gncaory
HCI, o ocanok pacteopaeTca. TIpn Baimapisaninn i NocAeEyIOmEs OxXTe i
PACTROPE MOARIAKTCA FCICHME KPACTATIE THIHIpaTa xaopmaa seonl );

[-o——————

_ O il l
5 +1 = CuCly-2H,0
L inH HCl ol
I'I'I.'l.|'l:ll:::l-;.:'|' ) .|:|.:.1':I“;._| i sicanl L)
saeinivd [1) KRNI

Peakimo Meay KHCIoTol o oCHOBAHREM, B peayibTaTe koTopoll obpa-
AYHTCA COUTR W BOJAA, HASWRAOT peaknued welTpasnaaimm.

6



“F’D‘HE Eﬁll.l.'l-l?l: l.‘qﬂﬂ.i-ll';'l'.l.l, meacoas M H-I'_'FH.IZ'ITH'_I]'.IIHI.-IH{': B BOE (i HOeRARH N L'lﬁ..l'lﬂ-
AAKFT TREKC B OTTHINTEThHMMI choRcTEasi. Hepacmaopmonnie 8 aode ociosn -
HER, KGR APOasa, mepMuNecl RecRIoinue — ilaeaimes spn iaepeaanin, Ha-
NPUMER, NP Harpesadm roayboro ocwtwa rpokciaa sexnd 1) obpasyorea
BELECTHO MOPHOND [IRETA — 370 oRCH] seanl 1T — n boga:

Cu(OH)y = Cu0 + Hy0

PR I GEENg
meand 1) seami 01y
LR i HE[HITT)

[RILEH LT

Hlegont B OTIHYHEC 0T MCPACTHOPUMLEE CCRHOBAHHI AT MEpetom taepe-
Bethiy oo se pacasaomes, Nx pactoopu welle TeVor 1a WHIAEATORE, Paih-
CLAKT MHOME OPriNHYECKHe BEMICCTRES, PEArHPYIOT © KHCAOTAMM, PaCTROPEMI
HEKDTOPRX cotedl H KHEIOTHLIMN okergasit (taba, 11). Hanpusep, npn npomve-
Kitun oxcia yrnepogal V) uepes nasecrrosyio sony — pacrsop Ca{OH), —
MPOHCKRIEHT B8 NOMYTHEHHE

CalOH), + €O, = CaCO,) + H,0

[FRACTROgE (R 1 0] Eaplomr
TP O TR e V) KETLITHE
LERIL ]
[ 1EspEC TR ORI
BT

Yrolel Jerue SoommnTh 00IHE H OTARIHTENbHLIG CBOfeTE Ieroel 0 He-
PACTHODMMEX OCHORAHAN, Wenbasaviime tadamgy 11,

TaGanwna L

Cocdternn seympamfl

PRCTROpIM LY | ameacee ) CEBCT B pi
. Pearupywsm ¢ suciomasg; 1. Prarupynm © K aomis
ZKOH + H,50, = K50, + 2H,0 AFe(QH )y + 3H;50 = Feyd 50, ), + 6H ;0

2 fpu ysepenwmos nazpesants ne £ Mper nazpeadiii POariaeammen:
Pl T wOmCA 2Fe{OH); = Fey 0,4 31,0

3 Parsedarom suuorue opianuseccue A Ma  (edeMuncmer  opeamese-
AL R T ERRL GEMjETIET RiE

1. Peasupyram © pacmeopos coaes 4. Pegkijiis © pocmESopasn ool
{EETN i WX COCTI INOIHT . MeTALY, cooonds | NEXSpaKmEphin
st OfpEAEETY, BEDACTRIHMOE OCHORERE )

Feh SO,)5 + GKOH = 2Fe( O, | + 3K,50,

LECTELR H?



Mpodasseiue mobuys 11

':'..Ill.llll' TS T REN

== — — —

PUCTEIAMIAY { EEToE ) HEPICTHEIMEY
5. Peaiupyom © KNCXOmThLEE RO - 5. Prasyuu © KNCROmAGIME G-
rhaLaen ) CMELARE e e

2RO + COy= B U0, + HyD
G Medcmeayromm o serchurcamoprsd (i,
Tty B0, o, B6)

7. Peqaupyram ¢ seupawy © oo -
BETAREA AL

& MMpusmenemte. OCHOBIHNS HAXOAAT MAPOKGE TPHMEREHNE B OPOMLILICH-:
ot o Oerry. Hanpeswen, Oonsiroe  adsacHme  wseeT  endposcud.  Kodsijes
CalOHYy. wan samendn sasecis (pre. 23), Jro Oeamil pusasil nopomok. e
CMEHBANHN ero ¢ paodi obpaiyercs Tak naimBaeMoe pisecmioaoe wotaxe, Tak
Kk MIIPOKCIT KATLIHA HEMHAOTD PACTEOPAETCR B BOAE, TO NOCAe oL IETPORN-
RAHHA WARSCTEOBOTD MOVIGKA [I0JYHMAETCH MPOSpadiidil pacTiop — HaBeCTEORN
BOJA, KOTONE MYTHECT PR TPONYCKIHN Yoepes Hee okcita vraepomal 1Y), [lpo-
HeXoanT peaknms Ca{OH ), + 00, — [‘n{'{]jl + H,L)
JTa #e PraKiHa OCVOEC THARCTCA NPH SSTBCPACERHI CTPOHTENhHON pac-
Teopa {pie. 33).
r'd'l.llt'ﬂ_'r'hi HARECTH IPHMEHART 108 NRHTOTOESAEH s I"H'-lf”-i'm'ﬂﬂﬂ CHECH —
cpeaeTea Gopubi ¢ Goaeanasy n apeamesasn pactemn Hapeergonos MoIoko
IHHPOKD MCTHUTEEVIOT & XHMAMECKOHE IPOMMIILICHEOCTH, HATIPUMED B TPOM35E0L-
CTRE CRXEpG, COOB I APYIAX BRIeeTD
i
i Hy

Pae. 33, [Mowryiemse ramedcd) mapeetis | — s (HABRGCTIHR B OTONnIHRbS )
2 — rallcHHe BocH0E ManecTi; § — notok; 4 — mois b — KAPTIEHYHLT KUK

]



- TP XPEtoRHAM BwEHOR WABECTH HA CRARAX (B CAPERX) C noBpax-
AEHHBINA KGN B0 BREWVA A0MR MOBT BOIHNEHY TR NOXED B pa-
ayneraTe peadidn G0 + HoO = Ca(0HL., npW npoTeeEse: Komogoi

Tudpoxeud wampus NaOH npusessior 08 ouneTen vedimi, TponasoicTs
MLLTA, B TERCTHALHON nposunircenocT, Dedposced ceews KOH o sudpoxcud
Aurmig LIOH scnoasayvior B agsysy s ropa,

CITBeTRTE [0 BONPOU i BREannTe vipaasvedid 1 —9 Peanoe saaem 1—4,

1. daneinrre gy, soncan s el oo 23 gopayan srieeTn, OTHOCHINNXCH K K-

WY NECTY.
[T st eiigscTun Cnmnee menpesTR
BT | HC BT OECHIb | OUEIEFHTTAH | KHC I | CITH

2. Kague pemecTid (ETeBAKeT Oeoa-
AL B Ban i sccndiiimjen? Hain-
AT fopiy A OCHOBIRNR 1 E0ETE 0

3, [Mpueepime no T YAHERN o
TEAEL, I RO EOTOREN MOMH WD
&) pACTHORMMEL B O ) BpasTicEcen mepacTon-
PHske popoesiail Haniimre e saonanps,

d, lemwaymes rafuasied 40 (ool 4
H ) COCTABLTE 00 TPH YPandeii coaTies-
CTEYMONEE PeAELIN. 0 EOTOREY VOIcTRymT
I

O Ramwe wa semecre fopsyam go-
TOPUK DTS, ealiipyiT ¢ pucTmogou
maposcH warpae; Cacd, CalO0H )y, HaS0,,
OOy, CuSOy, KCL CuQ, HCIY Hamomsrre
VPABEEHHS IRKTHSECKN CCVIRPTTIR Y e
BHILIEL

6. Hamumere  ypaanenman  peasanit,
T EIEREHILN KOOGS MDD (VI TIE T
T e BRI L

L] I, Baumcinme macey cepoll knche-
T, KOTOpEA moTpefverc, dredi meimRan-
AUENTH PacTeg, coeqeie 100 rups-
CHLa HETPHA,

2 K pecrRopy, conepeeibnsay ioia-
o xnopes meacws ), apatnan pac-
Toop, cozcpaamall 2400 reapeecaa mae
T, DOpelsanse Maccy W RomuECTI
CHPEAIOEARIICTOCH FUipokcan seneml 111

Ca— Ca) — Ca{ Q) — CaCl,
Zn—=ZpCl— EnfOH)y — Znld
e

O == Culd — CurlZly —= Co
|
Cuslly

7. Hamippere  ypanienss  peasaf
PEHIAETTE [P AP EAHIIL 8 FHADORCH-
Aa weas (Il &) rwgpoiciia sememsl 1]y
1) MAEHIRCEIE SUTOMENERE

B, Chisacnnme, Ko cpoficTeo rame-
il MARECTH TOGHONEET 28 OIS 0
CIHTEAM T BAR COAIYNINDA MATCRHEY,
OTHCT NOATBEPINTE VPARIEHIEM PETaiin.

. CocrapsTe EOHCIIEET {ITBETS,
XApaETOEYIEETe  rwiaporcaan NadlH,
CalOH )y v Fe(OH )y, nprarpsamascs no-
M, EHeE npeEciegannn (s, o, G0,

& PaRcnomrTe comMIemi, Hepsy-
Bl ROTOPGIN JAHG SEE, 1 HPEIRE BOIRC
TRANM ConcTmEIEEn oo seeuss a) FegOhy
) Fe{OH)y: m) FeSO,: r) Fed; 1) FegOy

4. B dr mogs mpe 20°C  pac-
ooporeren; 4) 1561 NUPORCHIE  RLThIG
63 38 r ruaporcan Gapie ChpencanTe s
COMWE 000 BONECTH B OTHY PECTBOPEX o
LTS WX B TIPS,

a8



§ 32. Kucnotsl

Cocran kncaor. [Ipi waygenny cnocofior noay eHns BoNopona b aabopa-
TORHH Bhl YA&e OFHAKOMIUTHCD © PEAKIHAMH WHHEL © CONHAON 0 CEpRO KHCAoTa-
M. CXoyiHO PEATHPYENT © KHCHOTAME M APYIHE MO, HAITPHMER

[l 1
Mg + 2HCl = MgCl, + Hj]
uarmmdl  coORIRE XEofi B
HICADTH MR
] _I.I_ i i
Mg + H,50, = MgS0, + H,l
Marni - eepEna ey by MR
KRR MR
| [T
2Al + 6HCI = 2AlCl; + 3H,]

ANNDMEEER  CrLANGEN LTI LRI
KHEATR SRR

Pﬂfﬂﬂmﬂm VREHEHHS FTHY DEAKIEIT, MOKHD CIELTH CARTVEOINE Bhi-
Bog O COCTinde KHCIoT:

KHeoaorami WaisimiT caoibie Beneerin, cocToMiiMe Wl KHCI0THEX
DCTATHOE H BOJOPOAE, KOTOPBI MOBET JaMEaThCA Ha aTOMB METRAI0E,

Ha pacesoTpednnx Be yPasHeniil BHIHO, TT0;

1) EMCAOTHBIE OCTATEN B XHMHYCCKHX PEAKIMAX ODMYIID COXPaHSETCS |
NEPEXOIAT B3 OXHIK COCAMHENHL B APV

E} BRACHTHITE KHCIOTHEIX OCTATRORE GNPEAEIHETCR THCTOM STOMOE Bk~
oA, cooeehry SaMenETRCH aTomass vetaoon (rafa 12).

Tadanua 12 Dopmymds BrEOTOpHE EXCIOT 0 EHCIOTHEE OCTATEGR

Hazmapne Keciori (i y s RS STH ﬁ',:m:,&“m
Cruamras HCl —Ll
AZOTHIR HND, —NOy
Ceprian H,y50, =30,
Wi HLC0, =Ly
Oxprosfmcraopras Hy PO, =P,

- HMENGTL DEIQYUEIGT WAkl TRIHA W D@y midid. MoaTowy
SHAETE 1114 Bl BETCRG  e gt Eeg FTer  E T

Ecim winona ompuEinn Bennn EscnoTy, 1O Sy DE0T ONeHn MEETD

= bl O §0 PEsORMEITYOTCR, TIHE KK B OpraHm nnenapesiae ofgasye:-

LR NEwE, KOTORAR MOXET BbIIEETE OCNOMMEHME,

100



Knacendmranna kueaor, [[o cocrany KRCTOTH ASARTCR Ha RuCIopoocodey-
yeague W BerKuCaopodisE, 2 0 GHCHY COLEPHATINGCH B HIX 2TOMOR BOA0POITL,
CHOCOBHEY SAMETIATRC Hil METALT, — i 0ONGOCHoRNSe, dyXocHoaiue W mpey-
ochoeiaie (exesa 15),

Cxema 15
i | ! e |
l [T s g
HCl, HBre, HI, HF HNO, {oanoocioniza)
LR s ke ) H, 50k, {AmyxoUHoHHER }
H.S (mnyxocimnms) Flg Pl {Fpeaioe HaHE )

A Crpyerypuse dopsyas kacaor. [Ipn cocramiensn crpyRTypiEx dopsy
BECKICHNHIN WY KHCI0T CASLYET YUHTHBATE, 4970 B MOACKYIAX 3THX KHGIOT

ATOMLL BOADPOIA CHAZANM © arosmom desetasaa: H—C,

lpn cOCTARAEHHA CTPYETYPHNE (OpMYT KHCA0POACOREPRANNE  KMCaoT
HYAHO TIOMHATE, S0 BOIOPOA ¢ HERTPAALHEIM HTOMOM CHISAN NOCPEICTROM 310
s krcaopaia, Ecnn, sanpisep, TpeSyered cOCTABHTE CTRYETY i (popMYyIb
cepnofl 1 oprodochopnoil KRCAOT, TO NOCTYIIAKT TaK:

1. IlpuryT o Do APYIHM ATOME BOAOPOAR LARAGH KHCIoTs, Jates ve-
PEA ATOMBEl KHCOOPOE SePTOMKAMN CRASLBAIT HY © UEHTPAILHLIM ATOMUM

H—0
H—0O %
=S H—0—P
= H—O

2, K uewrpansmomy aromy (¢ YUETOM BUIEHTHOCTH) [PHEOSAMHSET
OCTATBHBIE ATOMLL KECAOPOJA

H-0
H—0._ 40 e
el o H—O—P=—0

CHIHAKD, HANPEMED, CTPYETY PHY I (popayay aaornoil KHCIGTE TAKHM ol
A0M COCTABNTE HEBOIMIKHD,

Cnocofisl moayaenins KRCAOT nogatans @ cxeme 160

Meanyeckne cipoberaa. Muore KEcom, iEprMep Cepian, aaoTHaR, COOH"
Has, — o710 DECIBETHRE RUAKOCTH, ManecTiid Takse THepibe Kueiors: oprodoc-
dhopizan H, PO, seradoodapuas HPO,, Gopraa HoBO,, Mo see KHeAoTH pac-
TROpIsE B Boae. [Ipasep nepactmopisMoi kncnomd — epesamenisn Ho5i0,

101



Cxepme 16

| I'Jplu:u'pu - _l i
i i

5'”_1 + ”?{}* "15{:‘ H-J+f.1.[l =3HCE Tl = H:Sﬂ 2

P05+ 3H,0 2 21,P0, esira = N2, 50, < 2HCI|

PacTRopst kicnor waenrm wincaail meye. Tak, Hanpuuep, MAOTHM 1018
MPHAAKT KHCTHH BEYC COACPRAINGCH B HHX KICTHOTH. OTCi0ad HAIRARWS KHE-
Ao sbhurodAad, THMONHAS | T. 1.

Xumunecxue caolicraa. Pacouorpum sanfiones xapakrepnme ofigmne crodi-
CTEH BOAHLX DACTOORGD KICTOT,

1. [eifcrone kucnor Ha pacTBopm HILTHEATOPOR,

Bii yme 3paeTe, YTO BeMECTES, KOTOPEE M08 AeficTHNeM PRCTROPOB Kic-
AT M ILeA0Yel nAMPHEOT CROM BET, HATMEART WHIMKATOpaME (¢, 96), K mim
OTHOCAT, HANPHMCD. AOKMGC, MERIOSNE opauweswdl, gesordbmareny n ne-
KOTOPLIC APYIHE BEILECTHA. PacTrops KHCIOT OKPATHHEIOT JAKMYC B KpacHni
IBET, METHAOBWN opankestll — s posoemil, o denoadratenn ocraeten Gec-
IBETHRIM,

2. XapagTephbiM coofCTROM KNCAOT ABARCTCH X BIANMOTEHCTEHE © Me-
TRLTAMH, HT00n BRACHITS, KiK PEArIpyIT KHCAOTH © PARATHYMME METAT M,
Hpoieaes COBIVIGLLIE GILLT.

B wersipe npobmpxn matkes HeMHoro conarci weciote. B pepeyio Hpo-
DUpKY NOMECTHM Kycodex umaraes Mg 80 STopvio — kveosex Wdnka Zn,
B TPETBE) — Kycouek ®eneda Fe, a @ qeTRepTyR) — Kycoder seqn Cuo.

Takoil ®e onuT npoBEAEM © MMM [ECTEOPOM CEPHOR KHCIOTR.

Opoaenan 3t onwru, viegnmes, 910 ocodenio OWCTpO PEATHPYET ¢ KHC-
JOTAMH MATHNH, HECKOUTBEG MCLICHHES — [HHK, PIIE MELACHIEE — KeAps0, 4
MPOGHPELL ¢ MEALD HIKAKHE Hasenenil se mafoiaeTcs ([ BOGLOPIOL, e BRI -
CTEA ).

Mpw sumapusammn odpaiosaBRMECH PACTROPON BLACARKITCA KPHCTLIH-
HECKHE BESCTRI — OO, ARIOPCINbEe ONLTL OW011 TPOICTaiE PVOCKHM e
bl H. H. Beserosas, Ha ocsone oibimos o0 cocTaging BHTECHETEALHEI paa
METAMITDHE

K Na Mg Al Zn Fe Ni Sn Pb  (H,) Cu Hg Ag Pt Au

BRITHCHSEIT RO B HCoT OO MY EHCAOT HE BhITECHARNT
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Pyocemnii tawuk, acanemur Netepiypropod aka- Hu=onai

A HEy DCHOBONONGRHWE DeEniacool - Huigonaeasy
wii. B 1863 r. cOCTEEMN BLTRCHETENKMSA P BekaToR
METANNDE, B HACTORWSE BREME ST0T R B - [(1B26—1911}

BAKIT DAACM CTAMOARTHEN BNSKTROOHES NOTEH-
LMIENCE METERMIOE, WK SNEETROTAMANDCEMM pE-
A0k HENEAA SRR MaTaARNDE,

TIpat COCTRRACHHN YPARHERITT XHMIMCCKAR. PEARIDT CIRIyeT [Ty KOB0ICTROBATI-
cA gras paaod. B atoM paay soe memaiisl, CTORIIE 0 BOSOPOIA, enocolnsl Bli-
TecsTs ero 1 kEeaoT. Hexnousmes arigercs sorisn sreaoma. Tipy e ssaimo-
AEFCTIHN ¢ DOALLIHHCTROM METLI0E EMECTO BODOER BRUTEIHEYITH TPYTHE TaEkL

B ofofLieiion BIAe XHMusEeckue cooiicTBa KHEAOT PACCMOTPEHE B TafI-
ue 13,

Tatanua 13 Xaumpucckne esolcrea smcaor

HemecTnn, © WOTOPWEBN PEACIERYIOT KHCAGT | [sispaa

1 € srrchierca i, Jicsiye KpSUHOET.
Mernomnlil paEEens) CTRREIITCN [HE0aRN

7 C memarwesmu. Boom MeTiona i Zn+ 2HCl= ZnCl, + Hyl
anTes i pagy, coorapmeanos H FL besero
BB, D0 BOONLL TO BEIEISETOE MOS0 1
ofpasyeres coas. Hewnosenne HNG,

3 € ocnoonmsn axcudams. ODpady- Culd+ H S0, = CuSth, + HyO
Wres o Il BOLD
4. € ocuoameesan. OOpaiveTes coan o Mal + HCl=NaCl + Hyth
| moyin

3, C coamai,. B cootRcTornmm & pas
EPCRNT |:liili"i..'liﬂ’| MpeALLTYINRLS ENCFOTL M-
BT MEMTECHNTH FI3 COUIN IIHI'.'H.‘.']:-'!"IIL_'A"H:"I'-'

HNO,
HyS0y, HEL Hy80y, HaCOy, H,S, HySi,® ZaClgime )+ H S0 ko) =
Hy P, = 2SO0, + THC1T

CHApEEYEFICH APN I SR LI PRSI

| 6. FIpu wozpesanus NEKOMOPUE KHC- HaS0y = HoO + 50,1
| some pozaazawmen. Kok npanicn, ofipi-
| ayIOTCR EERCIOTHIME OKei B

* Srot pAL :.r.r_1.q:|n||u|:'|_ Diasy 8 (eI HCT BE COVUREH PRANEE MY ISR 1) COUERMR
M TEEANTT COFARCIHL SRRy [y
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B rafianne 135 v 0.3, 4 w0 5 npusesenine ypasnennsn peakiEil oTHOCATCR K
peakiias oimers. HeoGxonmmo yuecrs, wimo peakinn ofiMess NpoTekanT ao

KM B CIIVIDNN TREX cIyyame

1) echmn B peaynwTare peacins ofpasyercs Bjla, HANPHMED B PERkiiEn

HEHTPRAHIAIIHM,

2) ecan ONMH NS OPOIYITOR PCAKITH — JeTYURE BENWCTRO, HANpUMep,
CEPHAR KHCIOTH BRITECHAET M3 OO APYIHE KUCTOTH, NOTOMY NTO o G0aee

JIETYYHE,

3) e 0aAHH HI NPOIYITOR AN BRIGLULEWT 8 OCATOK {om. e 174), ma-
TPHMED I PEAKIIHH NNV HCeHHS HePacTROPUMLY orHosaHKil (cu. . 93),

A Hpumenenwe. Tpsosenetine sokmeiinmy gucior Gyaer PACCMOTPEHO B Co-

OTHETCTEY KNIINY [RAEE X,

CITHETRTE Hit WONPOCK 1 HRROSEnTe yopasmemm | —9 [ 104—105), Penmrme s 1—2

(e T05%).

[. Hakse nemectoi Aaudsanmes KHc-
aoTasie?  Hesepmrme o TeTpaus  nposese-

YH NGRS TERANY B D SOSTRETC TR RN
TR SOEATe  XHMHUSCKAE  (OpMy I
HIDCETHEY WM KHCIOT, MR IKHNTE  KHe-
AOTHES GCTITEN I OTMETIRG I BAICHTIION .

Rnaomig

Mo
CrRdEgiaGNine

ECiHENODOIINE | OIODCHDBEI e

ANYROCHRBH R TN E O BH B!

L Cocmamae oTpyrryene (hopwy i
CACAVEMILEN  wwcanT, &) yooaseod; ) G-
MOBOMOPOULHENL; ) CEPRMCTON;  r) g
HCIO,,
fEI. Koo coocofam o o
A CocTaELTe Ypameenns peakipgil.

4 Kagisis goysia coocobiasem Mo
HOTYHETE:  a) oprofhochopiye  keeaory;
) cepostiopoanyie krcaory?  Hamomers
Y [FIERERIG COOTBITOTEY I pesmpmil,

5. Haseprame b rerpamn mnmempis-
Acreym TadaEy,

Peasigm

DN TR

[RELTCSKE I H |

oY

LABUTIE I ]

B coormeTcTRY Mt rpadhiax Samim -
TE MY TRHC Ve peskindl, B worop
YuzmTnyioT o obpasyEmcs KHCIOT,

G Tlpueeanre oo TR ¥passermg K
SMEMCCKHE PEKUE, SSpasTepiEsyEigis i
sunbcEne conitcren wwcisor, Ovsierime, |
BREROMY TN PCOKILNH o oTHOCETOR,

1. Kaone w3 seinecn, dopaymd -
TOPRE BN, [CATHREYET © CommIai
sncaorolic 8) Culk 6) Cu 8) CufOMy;
r} Az ) AOH),?

104

8 Hanweoowme  ypassesis  peakomi,
KRV bAE OC VTIDEC TR M.

Ma+ HCl— Ens HOl —

Mg+ HCI — Cal)+ HCl —
Al+HCl == Fey0y+ HCl —
Mg+ H,P0, — Fethy + H, S0, —=
Ca+ l‘lanl o Li.-_.ﬂ . 3 H_..mi —
Zn+ H 50, — MU + HPO, —=
Al+ HyS0, — AlOy+ Hy %0, —
Mg+ He50, — Cu+HCl—



Mg+ H.S0, — Au s H S0, —
NaCl + HCl — HLPO, + 1,50, —
NS0, + HCl = NagCOy+ HEl

Fe{ O H )}y 4 HNO, == NaCl+ HNO, ==
L 1. Karaa v kneaor Gorcse i
poist = orprronfeopisas Fy PO, wie seni-

ipocdiopas HPO?
2, Bupcgare samirveckyvin (popsyay

4 CornideTe  HOHCIEET  OTHETR. O

coofleTm cosssdl, cepapsi 1 oprogaeop-
HOd KNCA0T, NpILEEpEiBInce pAHSS TP
ArHHING A {ow, ¢ 607,

A, DnpeaeinTe MBecy o KniieecT-
0o asEsirne, BCTYITHHITD B PCidKagnes.

4, B pemeiied o asorEof  KRCHITON
ppera et 01 soas ercnan measCl)

Hafmmre  sgecy B BOSPBCTIO  HTRETIL
st 1), noaymmmeroen 8 ey IETaTe po-
AR,

COSENEIIGEL B COCTAD KOTOpOrd  BEogie
305 pis. G KEAUANPCENTE SIS O
(A CSey=TH) W (L] wae. 5. s

3 B peagnwmn answinin © copiog
wncnomodt  Ofpasieasots 342 cvasdimn

§ 33. Conm

Cocrap coneil, UX HasBadua. C HEKOTOPREMI COUAMI Bbl VAC 1CSHIKOMM -
ANCH TP MIVEeNH BoAopos 0 Kecror. Tipn cocramnennn ypanmenitl peakimy,
NPOTCRAKIINE MEKIY METRLIAME W KHCAOTAME W MERTY ORCHIAMH METATIOR 1
WHEHOTAMH, BR ODPAETIN BHUMAHIE A TO, 970 8 STHX PEARIAAX ODPasyoTes se-
IPCTER, KOTOpALE OTHOCAT K Wmcey coaeit, [Ipubejes enme Heckivibkn RHMEPoR:

i1
Fe +2HCl= FeCl, + Hyl

ALY

el 1)

iou L |

Mg+ H, S0, = MgSO, + H,!

ci A

SEATHEHT

Fe, () 4 6HCl=2FeCl, 4+ 3H,O

KAnpaL
wosca( 111}

o g ot fano Gl osDbme NOBENIMOCTE ERDOiis COOBEM TOmigA:
O 5.

. MBCCOBAR JONS CONGA B OPFINMIME SN0BexE JocTannmer 5,5%.
Corae 0 NpolUgoce ofeaEHd BEIGEETR mm
KA. B WBPNDE BREWE WIW B TGENYEE LERER © NOTOM TERRDTCE W
cone, MOETOMY Sy YIONMOT C NOMOWKGD MEMSOND (OCCAEHHOR
BOGE (PAGTEOD © MACCOBOR OOned xnopuan watpua 0.3—05%).
A BoNbEbs NEH COEIB0EABAHIN BEECOIAT (HIKON0MHBoERN DacTEoR
(9 MaCl wa 1 A AeoTHANSDOBRHEOA BOs],
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Ha xinimueckiy opava comell BRIND, YTO

COJIH — BTO CODKHAE BEllecTed, OOPRIORAHHEIC ATOMAMH METIIAOR H
RHCAOTHEIMHE OCTATRAMMN,

B aanenefimmes kypee sosuon o conasm Gyaes BOTPEMATLOR 096HE TACTO,
Bamuedimnmn wa Hux SRISHSTEH:
conp coasHol kichora HCl — aaepudee (NaCl — cnopan sarpus);
cosm cepaoll kuchore H S0, — cpwdama (K,50, — cynnbar kama);
cov aaorion ERCnoTs NG, — sumpamse (Ca{NOy), — merpar gatsims);
coam yranshoft keesotht H,CO, — zapdonamie (Na;CO; — kapbonar warpaal;
coan oprodochopneil kecaore HyPO, — opmogocpanu (K. PO, — oprodoc-
that wwnn),

Kancondmranna, B sasncumMocmt o7 KoasyecToeiisy cooTHROmeniil ms-
TOH KHCTOTE I OCHOBAIHA B PEAKUHAX NEfTRATHIAINN MOIYT O0PaORERATLCH
PERTHMNME N0 COCTABY comn (cxema 17).

Cremu 17

L T T T T

Na; PO, KHS0,, : i ; =
K:5 o Natlp 'l!h Me(OHYCT | | KaNaPO), Caicl, Kaf Fe(CN,)
Cpeoniami wis HOPMEAGNMME COXRME NAIMEAMM CONLE, KOmo-

Poie OOPAIFIOMCH PN IAMENEHNN GMOMAME MEMALI08 GCEX ano-
MO8 sodopodd & MOACKYIAX KUCH0m;
H,PO, + 3NaOH — Na PO, + 3H,0
o

AT

Kucaninn coammu Haswsamm COUIH, KOMOpsie o0paayomes g-:
PrIGALIIEIE HEROANGND TEAMERENEN EMOMENK MEMAAI08 SMOMOn
sodopoda 6 MOAEKYAAX KUCTOM (OAYSATCR T HI0BITRE KHCIOTE):

HHP{:’{ * HﬂﬂH P, H.HH:PG,I  p Hdﬂ

EaLlp e fH LS B
HRTINE

106



L DErnieeps PEEern FesE NONYSand 4acTh EAnonaH Gk,
B ¥l &, no cempatenscTey Mapeo Moo, o TeSars moHeTod cry=smn9
SHAETE 11 B neneikd w3 can. Mo cnonasr . B. Nososoc0Es, S0 W B Eno Bpassn
g O aa 5 nadtor ropssek coan B ASMCCHAMN WMmEan Sweo oyt pals,
l_ITO _HALIW TPEOEN BCTDESENN MOCTEN B SHIL HEPYLWAMOR ADY*le wne-

i aE Sosa-cone6, ONpoRMHYTER COAOHKE & BHCHNSEILIBACA HE CTOA SOk
e yer Myaibl Ha MaBecTHOR KapTne Neokapao oa Bl =Tah-
HER BEUSQAs OTDERAET CYRMAPMR, VIO PECCHNATE SOt — INEUNT Co-
BEPAITE NPEAATERLCTI0 Mk HARNHETE Bey.

B Ocxoanbisy COMMME NATLIE@NOM COAN, 8 COCHMAEE KOMOPLhix,
KPOME KHCAOMNGIY OCTAMKOS, WMENINCE MAKNCE ZRdpOKCOpynnt
{noaysaNyIca pn nabeTEe oo

Mg{OH )+ HCl — Mg(OH)Cl + H;0

| (AR

STHFIELL MRFTAR

,ﬂ' - = — : “;'_ Y

Apu JaMEWENUN amomos sodopoda & MOJEXHIAX KNCTOMm deyMma
FHLAANMMHBLME MEMLaM.
o

AHRATI - TR TR

BuerTo aross AHGRANEHTHON METLILTE B COCTEN OOITH MOGET BOHTH TRy

]
na atomon NHy (om. thopaan IT),
CymecTBYIOT EIE CMEMERHEE 1 KOMILICKCHBE COAM, KOTOPWE Ml pac-
CMOTPHM B CTAPIINE KAACCHX.

4 Coocods noayuenus coneif. Peakilnil, B pe3yisrate KOTOPLX odpasyromes
COUTH, HEOTHOKPATHD PACCMaTPHBAINCE B NPEIRAVIMY paajesax. [Ipuseies Te-
NEPh 3TH CREACHHA B ONpeleteHHY CHCTEMY,
1. Coam MOBHO NOaysHTs, AeRCTHV KHCIOTEMN HE MCTLLI, CCHOBHEE
OKCHABM W OCHOBIIIA
2H,PO, +BNa=INa, PO, + 3H,
at Wy 1-111?)?11'-{!1211' JT
ILATRHN
AH,S0, + Fey0, = Fey(SO,), + 3H,0
v char
P
FHNO, + Cr{OH), = Cr{NOy), + 3H,0
WHTFIT
xposeal [11)
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ELISESRIRNEI B - 1 TOpReCTREHRLE Mepdx & flpeansed Pycw NOBAPERHIN otk NODA-
EANSCH 8 OCOOWN COCYRAX — CONOHEEY — MWL HE CFOAE S0 T

HTO. . it et il
gl Gasu,

2. Coun obpasyioTes OpH peakiMy KHCAIOTHIME OKCHIGE €0 UECSoMaM,
A TAKKE KHCAOTHBIX OKCHADR © OCHOBHEME OKCHAAMN

N, 05 + Cal OH), = Ca(NO,), + H,O Si0), + Ca0 = CaSiO,
IFIE'TI.'H'I‘ CILTHEGLT
il LkiLitn EEUTLIHE

3. Coan Moo noayaims mpr ssansogeificTonn cosell ¢ keeaoTamu, me-
APIAMH, METLLTEMN, HEACTYIHME KHCAOTHRMN OKCHIAME W IPVIMMH COARMME!

Cay(PO,), + 3H,80, = 3CaS0, + 2H,P0),
Ty

ey kT
RHABILIH KAARIAR
Fey(30,); + 6NaOH = 2Fe(OH), | + 3Na,50,
eyt ¥ iy
e 11T ) BT
CuS0O, + Fe=FeSO,+Cu)
eyt cyanpar
sn 1§ el 15
CaCO)y +5i0, = CaSio, + COy !
T CHANETT
KILIRATITA FENLIEIER

AlL(50,),+ IBaCl, = 3BaS0, | + 2AICI,
CyAnfar AT AT A Tl |
wiKanms  (apne fapo AT S

4. Comn ofpaiysorcs np B3aMMORERCTINE METALIOR ¢ HEMETLLIAMI
2Fe +3Cl,——— 2FeCl,

b AT |
areneand 111
PEAKIHR, NPl KOTOpRE ohpasyiores coam, NOKAZAHE Takke B obsopuoi
rafiasme 15 (c. 110—111).

Pusescckne esolictna. Comn — Taepuwe sempecTia passoro usera, Pac-
THOPHMOCTE X PAzIHiE. Hesoropeie coan Xopouio pacTeopiMis B BOLE, HANpH-
MEP BCE MWTPATHL APYTHE e, nanpusep kapbonat kansius CaCO,, cyvisdar Ga-
pust BaS0, w v, npasriseckn wepactsoprsi (e, dopaan 1), Janommirrs
PLCTROPHMOCTE BEROTOPMX COSEH, KOTOPHO SAIlE BOETD BCTPESAITCR B KYpoe
KUMHH CReAnen muan, nososer mabmns 14,
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Tafanna 14, Cocaemun o pacrecpusacTn namuediunx cosel

Hasmanmn conci ParmuepssoscTh colmieTe TRy Biuns coaei
Hurrpamss Bre codH pacTiHgEier
Ko Beoe coan pacmnopnmes, sposie AECT o PhOl,
Cyandarii Bee coni paeTuopinik, kpode CaS0,, Se50, BaS0,, PhS0, n Ag,50,
Cryianduin
Kaptonamd Mo poe coan nepacToopiisis, Kpose coasi K. Ko asostmn (oons.
CHAMEATH coepEane rpynmy M)
DocaT

Xumuseckne ceoficrna. Tpn icvaennn cupcobon poayaenns cosel B
Ve TOIHAKOMILTHCH © WX HEKOTOPLMI XiMudeckumn cooficriamy, Pasbepes
ATOT BOupoc noapobare.

1. Coun peamipyior © sericitasorn [Tpe msmecadn VpasHeHwi oTRX -
AKOMi CABIVET pYROBOACTSOMTECH  paaos, coctannentitiv H. L Bexeronniu
(e, e 103), Tak wak o PEakiine MPOTERI0T B BOMHLIX PACTROPI, TO /LI ORETOR
HeAlad mpesesTh AT Li, warpoii Na, gaandi K, gt Ca, Gapiit Ba noapy-
HME AKTHBHEE METAAA, KOTOPEE HPH GOWTHRE YCIOBHIX PEArHpYIOT ¢ DO,

2, Comn pearnpyioT ¢ kacaoTasu. Lipu npoBeiesing a1y peariai odwrn
GepyT CYXYD colb W ASHCTRYIOT KOUENTPHPORANNONH KICAOTOH,

3, Coan pearupyior €0 DeA0TaME 1 BIHEE PAcTROpax. 30 cnocod noay-
HEHMH HEPACTROPHMBI OCIOR I,

4. Conn pearmpymT © conasi. Peakiimn mporckaoT b pacTEopix o wue-
HOTBIVIOTCS L5 NOAYICHHA TPRKTHIECKH HEPACTBODHMBIY coneil,

5. HexoTophie coan npH marpesaliny paiaaranred. XapaTepiey IpHae-
POM TAROI PEAKIN ARINETCS OIRHT WSBECTHARKR, OCHOBION COUTABHON "HaCTLi
KOTOPOTO ABARETCA KAPHOHAT KATLIHA:

CaC0, — Cad + CO,
EaplnT
RN HCEY
& G Heworopule CoaM coocobHE PEarmpopats ¢ BOADH 1 olpasiBpBaTE KpH-
cramtorpard. Tax, manpusep, cvmspar sean(Il) CuS0, — epaeraasnyecsoe
pemectso Genoro ipeta. Ipy ero pacTaopeiin B BOae nPONCIOIHT PAsorpe i i
pipaayeTca pactsep raaybdoro mReta. Buigesvsne Te0A0TH I HAMEHENNE [IBETE —
ATO PHIMAKH XHMHTECENX peakunil (oM, ¢ 113, Hpn susapiBadiy pacTaopa bl
nesAeTeA pucmaiaceidpanm CuSO, - SH,O (veanwil synopoc). Ofpasosatme ao-
O RETHECTER CEUACTEARCTIVET O Tow, vTo cyandirr mepe( 1) pearmpyer ¢ T
Cus0, +5H,0 = CuS0, - 5H,0+Q
e e —
lpeTE CHIErEayiorm
e

A Touxa B hopMYIE NOKASHBAET, S0 BOLE I KPHCTALIOMUTPATE XHMUYECKH
CHATAIMEL &€ HAZBIAMOT KIHACHMLLVIEMTLeo Ao
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TatGanna 15 XEMyecEHe peaxiian,

HEOHRHEHYMECKAX
Beusecra, nerymmmmimes hinisnnidi
ol i b nnt HERCTL B KHCITTHRISME (RS IR
Meranis MNa + Cly < INa L] Mg + Sit)y = 2MgO + 51
Fe+5< FeS
2Mg + Oy = 2Mg0
OhHOnse s Cull+ H, = O H 03 Ol £ Si0h, = CaSio
PO +C & Ph + COY 01 =
[ niwni ZKOH + Cly= KCIO + Ca(OHY) +COp=
+ KCl+ H0 =CaCy] +H,0
SKOH + 301, = KClO, +
+5KC]+ 3,0
Heparrsopummse oonasasics — -
Civti 2Mabir + Cly = 2NaCl « Br, Call(dy + Si0, =
= CaSi0y + CO,
Btz 2H,0+ 20, =4HCl + O, H,0 + S04 =H,50,

DFHIIEHEHI-E- Bomummmrerso. coaei HEHPORD WOTIOTREVETCH B IOMUIIILIeH-
HOCTH W B Owry. Hanpusep, sees nEpecTHO DPHMCHOHNE BOBAPCHTION coam, T, ¢
xaopHia warpia NaCl, o fwry. B oposstntieHHOCTH 100 BaTpis Hennisavercs
ANA MOTYHEHHA THAPORCHLL HATPHA, Coail, Xmopa, Harpiua i .. Comor aooriodl o
opTodochopiol KNCIOT B OCHOBHOM AIHIOTCS MITHEPLTEHEIMT VAOODEHAMIL

Muorwe cpeacrsa saupmi pactennii or Soteaneii, BpeTeseit, HeRoTopLe
JEKADCTREHHBIE BEMECTEL TOWE OTHOCATCR B knacey oogefi, Bones nog HIl
NpHMEnenne oTACTBHBX conell fyaeT paccMoTPeEso HPH JaisHelmes HAYYeRH#N
KHMHYPTKHX 3EeMEHTE,

CRAab MEHULY OTACIRHEME KIACCAMH HEOPrAHHNCCKHX coemmiennit. 11 pe-
HIECTE OMHOIG ICTA0cE MOMHO H0AYYHTE BENECTBA Apyroro Kiacch Taxyo crAas
HELILIBARYT SFRERUNECKol (o7 rped. sTeHesnes — nponexosaeme). Bausmyio caaan
MEFJLY OTAETRHBIMI BELIBCTEAMME MOGKHO MA0ODAIHTE CIeTVIMITHMI CXEMAaM
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HAPAKTEPHEVIHINE GTACTLILIE KIACCH
e TR

A TEMA L phicitly ook
Zn+2HCI=ZnCl; + Hy1 Fe + CuS0, = FeS0, + Cu| 2Ma + IHON =
=INalH + Hy|
Zn+ HyO= 200+ Hyl
Cul) + H,80,= e NagD) 4 HOH = INaOH
= CuS0, + HaO
NaldH + HCl=NaCl + HyD INaOH + CusSoy = Ofipaayircd KPHICTRT-
=Cu{OH), | + Na S0, TRAPST € [RAIATHNWM
ACPHANNCM Kb

Cu{OH}, + 2HC = _ _

= Cully + 2H,0
NagCy+ Hy 50, = NagS0, + Bally= Cus0,+5H,0=
= HyC0y+ Nuy S0, = BaS0,) + 2MaCl =CuS0, - 5H,0

¢

H,0 €0y

nHL O+ H 80, = Fes0, + TH,0= —

= Hz50, - nH, 0 =FeS0, - TH40

Ca— Cal — Ca{OH)y —,
P — POy — HPO;, — Cas(PCL),
B ofmem auae:

SMETALT —— OCHOBUEL ORCHL = OCHOBAHNE ~——
Cofib
HEMOTANA —= KHCAOTHRE OKCHE — KHEI0TR—"

AT SR UG L BCH NOBAPSHHER COMe MOIMHMEHE SENEPWBEHAEM MOPCKOR SO,
TO B HEA B BME6 NDWABCW CONBMNTCR XAODRT MBTHUR, XnUpR aar-

HTO... |yl oy

Chroeryte 58 BOBPOCH W EunaaErTe ynpaocieane 1—10 (e 112) Pennre saganr 1, 2 (e 112),
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. 1o Manm xusorsccee dopayiis pe-

mecre:. HBr, NaHSO,, Cuy0, Fe(OH),

FEI'_"][};JH CalHOOg),, N0y, H,BO,, LiL0,
S0 Ba( O, Cagf PO, J! Cuf LHH ).

Harsepmre n verpaam Ty m pe-
MESTITE  OPMYAR 10 CONTEETCTRY K

s,

Chieria,iea LR TRTETTER AL Kweaoria Ceran
[FacTROpL: | NEEUTHL- .
CCEONATLE | KEHCIOTHER: e, F— e KHELlE

2, Hanmomeme  xisorverkie  (aopsocis
R ol kgl e, -
s 1) cyandum semsl 1),
THAPMIPTEDOOEETI KU, OCBOERGTY L0
PRI ST, oo g,
3. Hasstimrre waosisns oo, dwop-
MY mmm :nunu WaCl, NaNO., {..ﬂ;l
I:'-’.HSD.. K, POy, I:'-h,SI':I,-
Eﬂ_Hs]}. *eSu.,, ,l..g}m,, ?{
,CD:;. Cro{50 )y NaHOO, Cal l::‘.rgjp!_

4. Hammmwre thopsiyam mocnsdimn
COEE  coaemyMuIHN  KaesiT o) compmsod;
G} eopaindt: n) aoTHob; b o provsifenenif il
A} yroanini. Hassmre o coan,

3. Meopewicanre cnocofis oo
COnell 1 HRTRIOTTE 0 8BS Y ERECITHE o0
CTRETCTHY KL XM eckHy pemoi, Tlpa
HEhRARMMOCTH Benatsayitre Tabmmy 15

b COCTINRTe  WPaumoenes  xisiiaie-
CEKMX PERICIE, CXUMB KOTOgOaX JLb It
Ca4 . — CaSO, + H,

S04+ .. = CaS0,
Cal) +...— Casil,
CalOH )y +... — CaS0, + H,0
Py + - —= Cigl PO )y + HyO

T O KAKHNE BEURCTRSO  PEaripieT
SOOI BGLITIA LT, BRI P ReTeR & e
RGO Eapdiorurr wuriagm; ) ojrmsde-
QAT BN ) TRADGRTI Kkl 1) taoe
pomciopF Hammmnen ypansesome pessiit i
THIRCIRICTE, Tesy QR WAYT S R0,

& 1. Bwsimcamrme, misoe i cisty Hunss
ascmx yashpeiil manboses Boraroe aso-

o NaNOy, Ca(NOg)y, KNOy, NHNO,
(NH, )50,
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8 Kuommn anyss ciocofasn w o
T FATRIMA MOXKHG D00V ) Cyih-
i ez &) oprsocder cmoaa? Co-
CTRILTY Vpanmeiin prscil,

9 Hungeere  ypamueiis gl
el TRANHAMERN, | PETVINTATE KOTODEK olipa-
UVHITER S0, Mg BOTOP Coaayxmnme
0] AICL: Gy BaS0; n) Ba(NOghy: r) Nay PO,
ab Maliki o) NaHSO, &) KH,PO,
ap NPy Tlog cooreeeraycnpmg - fop-
MYTAME  BSIDACTE  EMOMLNTE FN SR

0, Cormambme  ypamncems  earim,
EATME BT R IR
a) Ca = Cal) = Ca{OH), — Ca(N(,),—

==Cal);
) ALy, == Al(S0)5 — AfOH), —
== ALy
B) Cal’C)y — Cald —= Ca{OH), —
—= CaCy — Ca(NOy)y
rh Lo— Cauld— 'E-I.IE':.'. oy ‘:ﬂ{ﬂ}ih F L
— Cud) — Co = CuS0,; — Cu(DH),
i} Mg MpO == Mp(OH), — Mg50,
o) O 0Oy = Nay OOy — OOy — Cal0)y,
w) Fed 500y — Fe(OH )y — Feyy, —
— Frd S0y

ay P— POy, — HyPy, — Cig{ PO, )y ==
i IIqEH:] ":ﬂ{H‘IH}‘}j
i) ALCSO )y == AlOH); — ALD, —

&) 80, == LSS0, — Zn(OH), — In}

2 Pacoumuiite. no gIKEx  MArcosex
UTHOEHENS  CACAYET CMENGTE [IAKIREHI
ki oprpocfamiod decaenen, e
il ORI PEAKIL el TRaanaatm,



NabBopaTopHbie oneiTsl

11, OeRcToMe KMEROT HE WHaMKaTops. MOMBCTHTE B WTETHE NEBATE NPoSupor,
B mpe npeiiepes HaneRTe 0o 1 wn paifannenqol cepHDR acnnTe, B CNeayiise TOW BRei-
Tono 1 un pasfiannesesnl ConaHoR KMEnaT, & 0 OOTANEHER TP — CTORRED X8 DE20aEnEH.
HOR B30THOW KRG T,

B nepoyo npolEpiy G CEpHON KsEhoTof 06EETE HECRDNLED KaNeNs: PacTRops 4iHa-
AETORCTD NAKMYCA WAKH OyCTITE qUAaNeToRyi NaKMyCoEyio Gymakiy, po aTooy npoGpey
WAGHATE HECKINBKD KaNeNh PECTEORA DEHOMDTANEHHE, 8 B TRETHD — METHNOENNT ODSrsEs0nd,

MNposaguTe TAXME ¥E DML © CONAHDE 1 A30TH0R KACHOTAMA.

JlakmyC OT AARCTEHA KEHCNOT KPacH@ET, PEHOnfiTanedH OCTARTCH DacLBeTHR, A k-
TUNDBLEA DPEHXSESA CTANODMTOR ROIIEMWM,

Sanamuwe Namy DECTEODS ORYY BELECTE. KBK MOMHD MDasTHNEGEN GOKBIATE, HTD
OOHO M3 HMX ABABETCH PACTROROM KHCH0 TR

12, OrvHOLLIGHAE KHERGT K MeTaARaM. B ope npoiupen ROMBCTUTE MO QB8 £yC0HES
LWHHKS, B ABS GOYTAE HACHMALTE HEMHOND HENEAHEE ONMADK, 3 8 NECHEOHEE 188 — ME0HRX
crovmes. B oaqy npofepky © whHos HanedTe 1 smn cepHoi, a B Gpyryin — CTORGED ¥ ConR-
HOW KBCROTE, ToMHO Tak ®8 NEEAABATE 3TH KWCROTH B NpOOHUEKE © HKEMSI0M W ME0LI.

HENEID PEATWOYET C CUCADTAME MELNSHWEE, SEM URHE MBI N O0sKHOREHHOR
TRMIEPATYRE HE DEEFMDYET HM C CEPHON, HH G CONAHOR KonoTarmn, MNps HErpesannn Mils
PEAFWEYET € KOMUBHTPWDOBAHHON CepHoR EMcAoToR, B 5Tod peakumn meARnRETCA DEc-
URETHEIA Fa3 G PE3XMM 3ANAoM (HIKaTs ocTopowHal ), 1 8 npoSnpee ohpaayeTcn pacTaon
CHMHEID UBBTE,

Z3aABHUA. 1. HARQATE XBNGI0, UWMHE W MEOE 8 DAY, cOCTannismonm H. H. Baweto-
Bbif, ¥ NOOYMEATS, Ha OCHODMMM KAKMX CEORCTE COCTARNEH 3T0T pag, 2, Hanwuute ypas-
HEHER XHMAHECHAN PEGKUER, KOTODME AalmOIanecs B SToM onWTe. K KAKOMY THAY 3TH pa-
BELMW DTHOCATCHT

13, BaawmogefcTaMe KMCAOT C GKCHAEME MaTannod. B 168 npobupen HacsmeTe
HEMHOrS orcraa meawEll). B ooy @3 s npunafmn 1 me pasbaaneqHHoN Commson KHCa0Te,
A B ApYrYIo — CTOMbED #e paafasnsHHoR cepHon owonaTe, Mpofuprn cnerea Harpedre,

NepevBcHTE HBCKONEKD KEMETL DOy W PACTEO00E8 HE CTOEMRHHYO MASCTHHCY W
BENAPLTE.

Tarkwa = ONbTs NPOABNSATE © oxcuiame eemned 1]

Zapakwa 1. K3MWe NpeHasd NOOTEEREDANT, YT0 OKCHis METENNDES PEAFKWEYIOT
KHCAOTAMMT KAKWe RELECTER B COHAPYKMNN HE CTEXARNHWY MNACTUHEER NOCNE ExNapn-
BAHME PACTEOPOET HANMWMTE XMMHHSCKRE DODMYNE 3THK BowecTs. 2. COCTARLTE YDaBHE -
HHE PRAKUME, KOTODRE NEOTEKEN B 3THE ONsTa.

14. CrORCTEA PECTEOPWMMBIE W HERACTROPHMEIX OCHOBEHWA. PacomoTpuTe Bhi-
OEHHSIE BAM B NPOSHpEaN MARDKCMW HATRWA, KANsLME, Menu(il] w eanaallil), oTMeThTE K
EMPErATHOE COCTORHWE 1 UaeT, MprasETe o NPOBMEEN N0 3—34 wn sonw ¥ aabonTadTe. MyT-
HEE XMAKOCTH OThuneTpyiTe, K pacTeopas A0GEEETE N0 HECKONLEY KaNEh PAcTBopa de-
HONCEArE b,

BagakWe Ha oCHOER NPOBENSHHEY ONETOE COBNGHTE ALBOHL 0O ArDEraTHOM o=
CTOANMKN, UBETE W PACTEONHMOCTH OCHOBEHWA,

15. BaawmogeficTewe Wenoweid o KWENOTAMK (DEEKUWA HEATRaAKIALMM], B npo-
fuspey HAREATE 1 M0 PACTRORE MAAPOKCHLR HATPHA ¥ ODGEELTE K HEMY HOCKONGKD Kanent
pacTESpE heHoHPTANRAHA. K PACTRODY MAWHOBOMD UBSTA C MOMOLLH NANETKM npwhas-
NAATE 70 KSR ConaHyd kienoTy. Moche kEsnod kanne npoGnpy BeTRRCWBaRTE, Miposc-
KOOWT PAIOTPesaHNE ¥ OBeCLBeYHEIHNE DECTBODE, JaTid HEMNOND NOMPMEHHOND DECTBOPa
MEPEHECHTE HE CTEKARHHYID NMNBCTHHEY W BLMSDLTE 8o,

Faparws. 1, Novesy PACTECD KWCADTE CNEXyET AobEERRTLE DCTOPOMHD. MO K-
nama? ¥, KaKos BRRCTAD BhEEARROER NP BxNE3pHEEHHH DACTEORORT Hanuunre ero kamm-

8 Nusea 80t I.!.:l



secky Gopyny. 3. COCTABLTE YREEHEHAE PEANMA MERY COMBHOA EMCNOTOA W mapo-
ECHAOM HATPWA. K KEROMY THNY OTHOCWTCR 373 PERKLEAT

16. BaawmogelcTENg HEPACTEOPHMEX DCHOBAHAA C ERCROTaMuA. [Tony-xsme He-
MHOMD Faookceng eIl s aroro o gee npofupsy HANREATE No 1 a0 pacTeops mapo-
ECHE HATDHMA M O00a8sTe CTONBEG MR FACTALDE Cyimpara menuill) wiw Opyrol pacTeopm-
WM ciie el B ooqy npolspey ¢ nomyqessbie ocagros gofiaaste (go nonsorg
PRCTRODEHWA | COMBHEAG, & I APyHn — capiyd gucnoty. B ofawx npobepeas obpaayarca
romyol pacTaog

MepEHECHTE HMECKONLED KaNank NOMYSEHHLE DECTEODOE HE CTERNAHMHYID NIECTHHIY M
BHINApLTE,

Janavwne 1. HanWuuTe dddsecie Bopuyne BeLECTE, KOWCTRANNN KOTODN lid=
DEAWNACE H3 CTEKNSIHEGN NMECTHHEAK. 2. COCTARLTE VDAREHEHUH DEaKUnd, E0Toppe Habno-
BAAWCE B 3Tom Oniufa,

17. Peanowedws regpoxcuaa mogn|ll} npm werpesamnws. CGCTORGEHD HETDAATE
NPoSupey, B KOTOROH HEXOOWTCR FHAPOKCHS MEMill], A0 HIEHEHMA LBETS,

Sanannd, 1. Kakopw arperaTios COCTORMME W LEST reapokcuna menwlil}? 2. No-
HOMY MIMEHHACH LUBET NPY Harpesane? O, COCTamaTe yDaaHeaHIE NDCHCROAALER DEaKLEM.

MNpakThyeckan paborta 5
PeweHne SLCNEPNMENTANBHLIE 38884
no Tese BaEHeALMe ENACCh HEGRrAHWYSCKMN COSNMHEHWRS,

Sagasa 1. OnbmHsiM NyTew O0GKHTE, B KEKHX NP0GHDKEs COREMRaToR PaTTaOD
B) XNOPUAA HaTpu, §) rMopoECHAA HATEHS, B) COMHOR KHGIKITH,

Sapays 2. B ogpof npofvpes BaxX0AMTCR OMCTHMMDOBRHHAR BOOE, & @ 0y-
MO — PRCTROD SropHaa KanvA. OOHEDYKETE, & Kacod Npolnpre HaXOLUTeR KER00s U3 Bkl
OBHHEN BEM BELECTE.

Samaua 3. B ggyx npobMpeax ARHWG G) oxCun Kansnr; G oecun sarsan. DRpsge-
NATE, B KEE0E NDODADME HaX00NTOA KRXKODE M3 3TN BELECTH,

Sansus 4. NonyiuTe NALPOKEO MErHEA WCXOOR W3 METANNMSECKITD Maring

Jagaaa 5. Oad okcun meonlll], Mompaire reoposcan el

dansqa 6. fad pacteop reipOKCHOE EANLLWR (H3gSCTEDRAR BOga), MNomuanrs ap-
BOHAT KATMUMA, 8 W3 HEMND — PECTEOP XA0DANA KlmLWE,

dansqa T. Momdune wd xnopuna senezallil] ococu sensaal il

Sanaqa B, Lad kpacTanneckid Knopul varvee, Moay<uTe rMopokcin Maria,

dapaqa 9. M3 pACTEORA CynbdaTta Magnll] nomyeMTe PACTBOP Xnopsiaa weowill).

Sansqa 10. CcyligcTEWTE NPAKTWHEOKM  CNAOyoWMe NEEBPALEHWRL  KN0EN,
rEafil] — riopoccan, wems{ll) — oxcua seanill



MepuognU4ecknin 3aKoH

U nepuognyeckan tabnuua
XMMHWUYLCKWMX 3NeMeHTOB

AO. 1. Mengeneesa. CrpoeHne aroma

§ 34. Knaccupukauma XMMHUYECKHUX INeMeHTOB

e NONMTEN KAacecHUEAIME XuMuyecknx aaesenton. K V-
X1X B 6EID ve narecTHo Gonee 60 xuMpyecknx aaesenTos. B xuMun, Kax u B
APYIHK ECTECTREHHEY Hayia (GOTANnKD, 300000Ms), N0 Mepe HaKOmAeH qak-
TOR BOAHIETE NE0GXOAMMOCTE B 0X KIacenpmKammn.

Brayame yuene NTWTANNCE BCE XUMIHCCKHE STEMERTH PAZTCINTL Ma jipe
FPVII — MERHILTH W Hememaroe (cxesa 15).

Cxewma 18

CyamunTeapnne gninaecEne cpaoficting
COBTHETCTHYMMAE NPOCTEE BCOLCCTH

Weaems Fe, wens Cu, atoaimal Al ¥maw C, cepa S, docdop P moa Iy

prymh Hg, s Au, cepelfipo Ag o gp.
1. Toepiare PELEC TR (RN -
MG — PV TR )
2. Metonnmsccksi foeck.

3. Xoponmse NpoBTHEKH TERI0TIR W
BIERTIHTE THL,
4 Kopene

kicaopoa Oy, seaopos Hy woap

1. Toepuwie, sue (Gpose) W rasnod-
PRIBLIT METTECTHGL

2. Memuwmaseckns (neckos He oboa-
T | HCEARMEIE = WO,

3. HMasaswog,

4. Kpynrue

[Ipst HIYHEHHN BARHSIINY KAACCOB HEOPTANHIECKHE COSANHENHH Bil Bhl-
HCHHIIM, 970 THIHYHBIG META0hl OTJHYRI0TCE OT THIDMHLE HEMETAILIOE He
TOJTHRD TI0 (PSHYECKHM, B0 Il 00 XHUMHYCCKHM cBoicTRaM. Turimme MeTaiinm,
kax, Hanpusep, kbl Ca, obpasyioT OCHOBHBIE OKCHAM, KOTOPbIM COOTBETCT-
BYIOT OCHOBAHHA

Ca0 + H,0 — Ca{OH),
IR OISR
ORI
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Heseranau, sanpusep cepa, oOpavior KRCHOTHLE OKCHEL, KOTOPLM CO-
OTBETCTBYEOT KHCAOTLL
50+ H,0 — H,50,
A THE EHCHITA
1Tt

Metanam pearmpyviorT © KWCHOTAMN, KAK [IPABHUN, SAMCOIES B HMX ATOMB
BOAOPOL, © obpasopanies coaeil, JLTR HeMeTALION PEAKITHA © KHCAGTAMI Hexa-
[PRKTEPHA.

A XPMHMECKHE JIEMEHTR, KOTODRM COUTRETCTIYNT ORCHALL W THAPOKCHIR,
nposRIsmme aorepiue caodierra. [loase BRACHIAIGCL, Y10 mecdanoms
AHMHYECKHE ATCMCHTOE HA MOTLL M e METE LR RRIASTCH Henonuoi, Oxaikipa-
ETCH, CYHIECTHYIOT XHMHUMECKHE JIEMENTH | COOTBETCTEVIGUNING HM BeIIECTEa, KO-
TUPKE MPOARASIOT ABONHCTRCRNY0 BpHpony, B atoM Moo y6emTues, npojesan
eIy onsr, B asyx npodnpkax nonysmoT HEMBONe THADOKCHIA HMKL, KD-
Tapeiil BRIAgAET B BHAr Geaoro ocaka. B oauy npolipry npTHEA0T pacTeop
COTAHON KHCAOTH, & B APYTYX — PacTHOP MUIpOKCHGa warpist. B oboux coywansx
DPCHCKOVIAT XUMHIECKHe peaknnn ¥ odpasyiores DeciiBeniue pacTsopst.

Cregomrensnn, mupokei qunka Zn{OH), ofranser cooficTeasit ocHo-
BAHHA (PEAMHPYET © KHCAOTAMH) M KACAOTH (PCAFMPYET ©0 MeTodamu), T. e
HMEET ABCHCTOEHRYIO npapoty. C cHabioll KHcioToil, nanpusep © COMSHON,
FHAPORCAL ITHHES PEArHPYeT K oCHoEame;

: Lei
— ZnCl, +2H,0
+Cl
FHAfHRCELA COLRNAER EAnpENL
1L ER ERICIIOTA TN HER

C CHITBH M O OB Hes, HHITJTFTHE[‘I [N I'H,.[ll:l{;llﬂ'l'l..'_l,ﬂﬂ I-LHTPH:H, TH_,!IPI;I‘F{EH_.[
WHHED PEATHPYET KaK KIHCIOT

Zn(0OH )y + 2NaOH — Nay[Zn{OH},]
PMAPORCIL  FRAPOKENL TETPArIEIpKCD-
s WATPHEE  OHHEAT M

TakuMH Ke ARCTRERRLMA CHROHCTRAMH OFULLLMCT 1 ORCHI LOTHES,

Zn0) + 2HCl— ZnCly + H,0

(RO e Waapacn
LTTTRT) o T TR 1 A FEA
Zn0) + 2NaOH + H,0 — NaJZo{ OH),]
GECHL  PAEPORCI TOTHNILL PO RESOL T
EsinEa AT HRTRE
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o HEMELERA D o O0GEepeRen 3aMETHR, ST0 SChW B TpHE-
A KANLUMA — CTPOHGMA — GAPWA, AHTHA — HATPUA — KA«
SIS IR Ay Tvx nemMEHTH PECNOROREs 0 NODRIGE BOSRRCTAHNN HX ATOMELX

MACE, TO STOMESH MBCCH CPEAHEND Wl M NDWONEIVTERLHD. DaaHE

I A I B

MACKMA  yeeHuA  fwom  Hwonewas. Ow  sawseran [1853), wro
CAMMUBEENE SRMENTE MDED CTOVNNMDOBATE N0 CBMn 0 TaEe
AOPpAGKE, ApM EOTOROM TRE0LE ROCLAEE SnfasisT Oy0eT aHAND-
rdsHE N0 COORACTOOM  NEpooMY  SNEMEHTY  NDEOWESCTENOWRRA
b+

Mpy cnasresmn Zn0 o ZndOH ), co mesounn ofpaayercr Geanogmnii
unHEaT Harpid MNa,Znl,,

[ m:nﬂpmuhmemnuﬁmmmn;n-
| KMCAOMAMU, W CO HEeSoMaMu, Nadsearom axgomeprbisu (0T rpet
M poCs — D, TOT W ApyTait).

Muorse xuMEMeckie aiesenTs ofpasyor asdorepinie oxchaw (Zn0,
Be0, Al,Oy, CraOy, PBO 0 ap.) v cooTreTeTaymEine i aMpOTEPHER THIPOKCH-
au {Zn{OH),. Be{OH),. AHWOH) CriOH ), PH{OH), 1 ap.).

XUMUNECKNE ATEMENTI, KOMOIHN COOmaememsiion aubomepune okoudu t

, OFIA0EOM APOMERCYIMOUIBAL TUMINECKILNG CROGRCIMGELMU, ML &, Mo
AUMIRECKUM COONCTIGAM WY HETRIA QMMECTIN Hid K UM MEMALIIM, Ni K M-
RUNHBEM HENETMEAIAM,

lonsTie o TpyNNAX cxogHbX aacmenTon, [IpH nomuTre sascoidunpo-
BATH XHMIMTECKHD JIEMEHTE XHMHEN o0 THHSLIH ATEMEHTE COTMACHD MY CHOb-
CTHAM B OT/EALHKE TRYIITAL

ﬂpH ANAKOMOTEE C KHCAOPOIOM, BOJLPOIM, BOJON H GCHOBHRME KIacca-
MH HEOPTaHNSeckH) CoeTHHeHHIl — ORCHTAMH, OCROBLHMUAMN, KHCAOTAMI H CO-
JTAMHA — BE YEE BOTPCHATHCE © XHMHYSCKHMH RIEMEHTAMR, KoTopwe obpaiywoT
COEIHHCHNA CO CXOMLEN cooieTiaMn, Tag, Hampusep, [ SvYeiiH XHMITe-
ckuy cRORCTS BOAK BE YORIWANCH, 970 MeTalan warpnil Na u xannil K pearn-
pvioT © pogoi, Oxasmsaercs, noaoGHNM cRoBCTEOM ol AT METALTE TATHI
Li, pvouanit Rb, neanii Cs v dpamupeit Fr. Tax kak 9T METUTR PR RSaAMO-
JeficTEng ¢ BOJ0H ODPASVIOT NIEDDMM, TO OHI TOUTYHRN ISR HE IETOMHL We-
mricaos, Tleao ime MeTIW GIHOBRAIENTHE B 00PAsVIOT CROJHEIE TI0 CORTARY W
cooficTeam coemwHerns {Tadn 16).
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Tafhnuna

I6, CoraMBcHRE CXOOHET 3IEMEHTOR

Knsuriercne gy s cosismoimml Conmhin SaeaseiETos

KapakTepucrixm
COETHEEHE Li (1 [} C N 4] F Me
Butms  sasenT

HCTR:

H COETHISIEEY

KHC RO i 2 a 4 3 =— - | =

B OETVMHA 0D

ENBENHAN [ BO-

OO - . — 4 a 2 1 £
Braommer owcnas L0y | BeO B0 Coy L F18 TS - — |=
Ocxosan LiOH | Be{fOH), | BIOH), | — = £a e Al
Knesorme — | HyBe); | HLBO,; | HCO, | HNO, - e
Cram LCl | BeCl, BCly | Na,COy | NaNO,| — MaF | —
Slevyume  coamme-

MHR € BOOOERS] | - —_ - CH, MWH, H,O HF |-

M My Al S P 5 Cl |Ar
Bacuras  sanewr-

HOCTR:

B COCICHCHHAY ©

EHETOBIIA0M | z 3 4 g i 7 Rt

B BETVOE 00

EAHHEHIAY € Do-

e = = — 4 3 2 1 —
Buicimsie (% Na,sO | MgD AlO, Sy | PyDe | 50, | GOy | =
Chennmins MaOH | Mg{OH),| ANOH); [ — Ex gt — =
Kncaorm - — AlQ., | HzSi0y | HyPO, | F HClay, | —

Hato, | © | Hpo, i 1
Caxn NaCl | MgCl, AlCl; | NaySi0, | NagPO, | Mo S0, | KCIO, | —
.l-.|-E-'I.'_I."I|:«E CEHETIRe=
HEQI © BOODOIOM | — - — SiH, PH, HS HCI |—

A Bam anakoMp TAxEe XHMHYSCKME ateMenThl Mardwil Mg o saisowi Ca
CROMHBIMA € HHMH HBASOTCR S0eMeRTH Oepuanii Be, a rawwe crpommmil Sr,
Oapuii Ba w pamnii Ra. 91 xiMeseckne AneMenTH TO0RE O0pAIVIOT MOXMKHE N0
COCTABY 1 CDORCTBEAM COETHREN L

Xapaxtepuus NpeacTABHTEIEM TPEXBATEHTHEY JAPMEHTOR ARISCTCH LT0-
st Al C s cxoaes raanil Ga o HekoTopsie TpYINe ANEMEHTH,

SeMENT Yraepo o0PaaveT COSTMBERNA KaK ¢ KHCIOPOTOM, TAK B ¢ BOI0PO-
Ao, Halpesep oscng yraepomad 1V COy i meran CH. Hanosmusaor no coctany
W CHOHCTIGM CORTMNCHII CXOTHEE © HHM 2eMenTh kpesumit Si, repuanall Ge
(IIHPOKD HCOONBIVEMBI B OAYIPORMHERERY), 02080 Sn 1 ceusen Ph. Bee onm

il

IV 1

DOpasyioT COLTHHEHAS THTIA RO, u RH,.
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Jag adesedta as0Ta HIBECTHL, HANPHMED, COSIHHEHHA © KHCIOPOI0N
Yool i

N.0y 1 ¢ sonopoaom WH; Coennnenns Tioa R, O; w RHy obpasyior » apyme

aneMenTH — dochop P, Mermsak As, cypesa Shoi sacsyr Bl
ARLIOMH XBPAKTEPHE B U KHCIOPOAE, I JLIH Cephl. o ceneH S8 W TR

myp Te, B cosanuenisix ¢ BOADPOSOM OHH JIBYXBAIEHTHE W 0BDE3YHT compune-
I A

uid runa Hy R, danpusep H,O 0 HyS. (310 copanrenns, KpoMe Boan, oiaaianT

cEOfCTBAME KHCA0T, HosroMy sHMPuNeckan aHak soj0opoil NHIICTCA Ha NePRiM
mecTe, B BhicIex OKCHiSX 3TH HACMENTE INECTHEATCHTHE: # 00pazyior coeiuiie:
YT IR

A Tana RO, sanpusep 30.) :

|

Aaesent xaop Cl ofipasyer ¢ pogepososm coeannenne HCL Cxognme ¢ s
anesmentsl — rop F, Gpos Br w won |, Bee o o coeanieiax ¢ Boaoposion a-
MODAICHTHR, LI HHX XapakTephsl congmimenna mana HR,

Baaropoasse rase (c. 61) Taxse COCTARAMIOT TPYIINY CXOAHMX SACMENTOH.
Herotopsie M3 MHX B BLICIINX OKCHIAX BOCHMHBLTEHTIL, HANDHMED KCEHOH
(ReOy).

MHOTHE XUMHKH: HEMEIKME yaerne  H Tebepefinep (1780—1849) »
JL Meilep (1830—1895), anrmganmn Q. Huwonenne (1838—1898). dipanys
A Manxypryva (1819—1886) w Lpyrie — MPEAIATAMT PAATHYHME BAPHAHTHI
Fc,n.a.n:urbumuun aMHYecKly anesmenTon, (OJHAEKD HM HE YAANM0CH CHCTEMAaTHIH-
POBATE BEE HABCCTHLIC B HX BPEMH XHMITIECKHE ATeMEHTLL

Toasko oTEpETRe pyeckus yaesss S W Menaeseesnist 01H0r0 M3 dhiyH-
JAMEHTAIBHBE JAKOHOR TPAPOJH — MEpincieckoa Saxoma XMEETRILT 31N -
Mo — TMOABNTHAN CO3AATE ETMHVIG CHCTEMY XHMHYECKHX MIEMEHTOS,

(FTBETHRE EA ROUDOCH B EWBmTe yopakeesns 1—1 (e 121

§ 35. Nepwopuueckuin zaxod [l. U. Menpeneesa

H:IJ BEEMEHE OTERLITHH MEPHETHYSC R RO Erhl’.l'lH HABCCTHL TRl
63 xnsdecks aaeMenTa. Kpose 1oro, Q08 MHOTHX  XHMHSCCKHY JeMeTop
SN HEBEPHD OTPEAETEHR OTHOCHTE RHKE atoMune Macew. [Tocaentes ofieTo-
ATEALCTHO CCOBDEHHO JATPVANAIG CHCTEMATHIAING XHMHCCKHE SACMEHTOR, Tak
kak JI FL Menaeaeen Gpad 2 of OCRORY ZHANEHWE OTHOCHTEALHBIX ATOMILIX
sace, Tak, HanpuMep, v GepULTHS OTHOCHTEILHAS ATOMIMY Maces Grna onpeae-
Jgera 135 smecto 9, & 370 aHauMmT, 9T0 Depieaani CIel0BLT0 DOMECTHTE HE Ha
YETHEPTOM, & Ha mecrom secre, Ouuaxo [ W Mengeseer fun Trepio ybexaen,
YT OTHOCHTEAbHAA aToMuan Macea Geping onpelesess HCBEPIG, H N0 COBo-
EVHHOCTH ¢B0ficTB NOMECTHA ero Ha deTheprom MeécTe CNOIHME SaTpyIHeHns
AOIHWEATH W PN pRcioioseH T HEROTORRLK ..ll.'l}'l"H:l'. ANECMERTOR,
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Tatanwus 17, Nopaaxoosi noMep o omGoimeThWaas

Mg TepHe i KHMIICTRHE
R H|He| Ui [Be | B[ C|N|O|F |[Ne|Na|Mg|Ml]Si|P
Mopraroa=i HoMep T (23|45 [8]|7]|8 9 pto|en(i2[13714]15
ChamocRTeaRHRd aTosiiiis
Matca {(ORPYFIsHHL) 1[4 7| 3|00 12|46 19 20| 23 | 24|27 258 |31

Yrobu pasobpareca 8 cymmoctn orkpurore [ . Mengereests saxosa,
NPOCICTHM 33 HIMEHEHMEM CBONCTE XUMINECKHE STEMENTOR, PACIKERNNK B
NOPSULEC BOSPACTARIA HX OTHOCHTEALMLIX aToMunx mace. Hosep, koropmil no-
AYEAET B 3TOH NOCHCAOBATEARIGCTH KAl 29eMeNT, HASMRADT NOPAXKD-
BlIM (ATOMHNWM) HOMeponm (Tafia, 17),

HNoawayscr rafannasmin 16 4 17, verpyamo 3aMeTHTH:

I. B paay ot awraw Li 1o iopa F © soapactannes oTHOCHTENBHMY ATOM-
HELX MACC HADIOIAETUR NOCTENenHoe Oraaliene MeTALTHIECKHX W YCHIEHNS
neseTaeckny caolors. Jumidi Li — menounoll METANT ¢ Spro BLipake k-
MH METALTHNECKHME cBOHCTHEIMHA. Y Oepuanus Be seraiiideckie caoficTea
cirhHo ocaatnens, BeO o Be{OH), audworepina. ¥V anesenta Gopa B npeoGiaa-
AT HCMETAAAWIECKHE CHONCTEA, KOTOPRE 3aTeM THCTenenio NCHAMBAKYTCR Y
NOCAEAYIOMNE ANeMEHTOR, AOCTHrAR manBucmedd ctenesn v dgropa Fo [ocae
HETD CABAYVET WHepTHLl anesmenT weon Ne

2. C poapacTammes oTnociie sHEN aToMELIX sace or antes Li 1o yraepo-
da C BANEHTHOCTh B COBLHMENHAX ¢ KRCAOPOAOM VBeanausacres or 1 mo 4. Ha-
YHHLA ¢ yraeposs C 30eMenTsl B 9ToM paay oOpazvior TAKKE JeTVSHe coeyHHD-
HEA ¢ BoAopoaoy. BatentrocTs B COEANHEHHAX € BOADPOAOM YMEHBIIAETCR OT 4
v yraeposa C o 1y doopa F (ratin 17).

3. Haunwas ¢ anesenta marpins Na {oopaarossil sosep 1) mafmonasercs
TIDATOPAEMOCTE CBOHCTE aaesmenToR npeibaymere paaa Harpuit Na (nogobuo

o ARTARAGKHE o YaneRw Oonuer cocrasen Tafimagy [1064),
B ROTOPOR acnonommn HMMASEI S SMEMEHTH B NOpnges soapa-
SHAETE I B, ETREREH B LA RN, | FH - A Tafinnug Geiny 0GpaIoEEs

LITO.. » mmuwmm“

- ADDEHUYICEMA  ieHuR  Anexcanan o awypTye  npesmismn
(1BE2) Cxamy A0 KNRCOMEMERLMN EHMWHECENE SNEMSHTOS, CI Ty
PORGHHWN B NOPRAGEES YESNUHEHWE BTOMM MACS MO chupans, St
CEEMA HE YANIIARD TOME0E MECTO SNSMEHTE B TE0MIEE ¥ e nony-
SHRE MpR3HEHn
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ETOMHARE MACCHE XHMASCCKHET 3AeMeETin

SAEMEHTR

=
i

s o |ar K [oa] s Cr [ Mal Fe [co Ni[cu]zn | Ga|Ge|as] 5 | Br [ ke

1617|1819 |20 |21 | 22|23 |24 |25 | 26|27 (28 )20 |00 (31 |32 |33 [ 34 ) 35 | 36

32 [35.5 40 |30 | 40 [ 45 |48 | 51 | 52 | 55 | 56 [SEBSE,7| 64 |65 |70 | 73|75 | 70| B0 | 84

AT Li) — AmeMeut ¢ CHALHO DLDEEEHHLEME METLTINYECKRMY  CRORCTRAMH,
v sarsns Mg (amorngso Gepiuui Be) Meraiinmeckme CRoMCTE ShiPUEEHh
emafee, Arosoammn Al (noaobio Gopy D) TpeXsaienTeH, HO oo OKCHI W THA-
porkenn adiorepinl. Kpesmuuii 50 (kag n yriepon C) — BeMeTittL ¥ nochenym-
K anemerTon — docopa P u cepa S — seserananiecie cooficraa eme Gorec
yeuaneaoTes. TIpeanocie nni B aToM PaLy JICMEHT X10p Cl {noaptno dgmopy F)
SEATAT (KR CHARHO BEIPEEEHHEMI HEMETLITY eCKns coofcTaamMy, St
AT, KAK B OpeAivuil, sagamimBaeTcs (UIaropoTHEM FEs0M apronos. AHanore-
HE IPEIBIYIIEMY PALY BATCHTHOCTE B COCIHEEIIEK ¢ KICTOROIOM BOSDACTAET OT
1 y agemenTa Harpisi Na a0 7 v anesesta opa Cl Baresriocrs 5 COSIHHERNAR ©
BOAOROAGM YMeuuiacres or 4 v Epeamuaa Sioae 1 v xaopa Cl.

4. Haumnan ¢ gaaus {mopagxonsti sosep 19) suonb gafaoiacTes nocre-
MEHHOE HIMBHENHE CBORCTS OT THITHMHOM WEACYHOID METALEa 40 THITWIHGD
pemerasaa (ranoreda®), Toankn B aToM DALY HAXODOATCH HE BOCEMB, @ BOCCMINE-
MUATE XMMHYSCEKHY 2ACMETITEE.

Pacnogarad aaesMentsl B ToDAIKE BOSPACTANHS OTHOCHTEALHEIX ATOMHBIX
sace, J W, Menaeacer Bafnoian NeproaMueckos H3MEHERRE HX CBOACTS. Ty
FakonoMepHocTs oH B 1868 r, chopaymRponl B BHEE NEPHOANYCCROND JAR0HA:

i Caoficman npocmex mei, @ maxxce GopMbs 1 coolicmad coedu-
et SACMENMOS MATOORMCR ¢ REPUOTHNMECKON FOEHCHMOCINE om
e OFIOMNLGEY SEC0E 500 M N T,

P bt o — = —_ —

Compesetinas opMmyIMpoika gana na o 132,

Boasuramm Sonpoch AOYEMY COnUrmeG YUMENOCKILY JAEMENMO, PdeRoas-
FOEHHBEE 0 NOPROKE GOPECRIANLR OMIOCHTTEIHIT AMOMNST MACC, UAMPHINITICS
nepuoduecky? Howesy o wexomopscy caysary (apeon Ar i xaws K, xobaim Co
u wuners Ni, mewayp Te u wod 1) uads Suiio omemynums o G0uER0 HPUNRLIMa U
PACANIONUITL MU AIEMENTS He ¢ NopRoke soapacmaiid WY omNOCHTIETEH BT
ARROMIENY MaCC?

Hal amusmm o Jpyiius BONPOCAME B CBOE  BPEMH SAAVMEBAACA U
L M. Menacacen, On npaBHIbEo NPEINOISGLT, 470 3T RONPOcK GVAYT (mieHk
Opi BEARCHAH CAORHOIN CTPYETY ] ATOMOHE.

* O, momcmemee e e 137
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«..nociE oTEpeTen [ W Miinanesawn (Gespant 1868 r.j nepeonH-
Medop onyinukosan [Kasano TET0 .} craree sMTPUpoaE XMUYeckus
ANERENTOR KEK FYHELIMA U¥ BTOMHBL BACOE= W METANCR OONRDARETE
NPHOPHTET MERGENSER) 1 OTKDHTIM NEPHOIMSECKDNT SER0HL

JHAETE NA BhL.

=116 155

& Crours SCHD MOHHML 510 seanknil Menaenees, siane ors O 13 TakHx sa-
MEYATEILNLIX oD ca0R: </ ErkD NpEImURsKHTS, B0 HhilE 10K 0T Cliie BOaMIKROCTH
ACKEIATE, T0 ATOME TPOCTRES TEA £VTh CHMHLIE CVITIECTRA, OORBOBANINLE CIKEHH-
CM HERDTOPBIX 108 MENLITHY YACTeH, U0 HAILBSEMOES HEMH HETSTHMEM (aToM) —
HEACTHM TOUTHED OOBPIHBIME XHMIMECKHME CHIAMM, EAK SacTWIN HETeAnMn @
OGBIMHBIY YCaosrax (IHIHUECIOn crami.., BaicTanieinms sMuom MEPHOTHEC KA
JANCHMOCTD ME#ULY cEOliCTRAMII W BecoM, NO-BHIHMOMY, MOIMBePIEeT TR
npeeyecTEne. s (Mengeneen [IL M, Mabp. cow. — M. 1934, —T.2. — C. 111),

Oreevere na nonpoes 4—5, Peiinne BLEEY,

BOTOfELE BEOAST aril 3acseRTe. Cocrannre

. YPAIHCHIA PeakiE, KIPaKTEEIEY KIS XH-
1_ ﬂﬂ"lt‘hl:,.' WEJH“- EFMWFCCRIE MEMIEC KRS {B’:lnl:'rﬁ mﬂl‘m“: [t

AAEMEATED AR ABE FEVIENM — METRLAS H it
MEETRAM — ABICTCA DEFOMILIM B HETHLR-
s ?  BornoMeETE, EaRMi SAMIPCCEIS
e THASN ORI OECIUTW I FHpOEeE-
W WHWMERTOE WAk 0 aaosennad. Hanm-
ONTEE COOTBETCTHYRANHE YPABEIHE KEmMi-
HECKIX [eaKEf,

2 [ipeoeosTe NPEMERL, OOTIeRR-
SUEMITAE, TTO XAMITICCRIIE e CITh MO
PRCTPEATINTS (10 OTACAIMIMS FRYITEM,

d. Kmasseciaii snesent il G
CROOCH € ANEsEHTOS anweapaned Al o oe-
sy Se— o cepodt 5 Hamimnrre depeocrm
CECHAOE, IMipoxcinman i cofci, B oormn

LA HI,

4. Chopayampyitte  nepwognseck
anxon,  Kokee  tpyanocmn  soaeeanH oy
JL WL Mosnesessa opn odoranaminig  #roro
agnHE?

& Moy [, B Menscoces Bassasn
OTKPLITHE WM 33x0n nepuoaneckmns? Or-
BET INNITBEPNTE EHANNI0M CROACTI XuMus
HECKINE LICMEITOR,

®  TIposeneno covasvesee 4,05 r oxcran
ratinE £ ¢ rUAPORCHIOM HETPIR, NIAThIA
o iahaaTee. Ompegemeie Maccy I EOEHYOCT-
ey GOPAIDRABIIETONE BERMCT IR — COVTH,

§ 36. Nepropuueckan Tabnuua XUMUYECKUX INEMEHTOR

Pacnonomme XuMH4CCKIE AACMCHTE B LTHHHL [ COITACHD ROZPACTAN NG

HE OTHOCHTE AR LI ATOMHERLIE MOCC, PRUIEANM FTOT P H KOPOTRHE, B KOTO-
PhIX CHORCTEG ATCMERTOR HIMEHSIOTCH 0T THINIHEX METALION 10 THITHME He-
METAUIGHE — FAJICICHOR (B To RRpEMA GIAropo/iise ras qe Guam el oTKpLTE).
lopuaonTaasibie DALkl ancMEHTOR, B NPEARTAY KOTOPBIX CBOTCTBA MIEMEH-
TOE HIMEHAIOTEA NOCTEA0RATEABIG (HANTHOCY, PAL N3 BOCHMH DIEMEHTOE OT JH-
THH 0 HEOHA WAN of warpua o aprowa), Jd. L Mengeseen waspan repuodawi,
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o3 V00 ¢ ik AET. NPOWEMLAK GO SREMEEN OTROETHE Depmo:
chiseckoro naoGpaxEHMR NepwommecroR Telnnusl, B yebniee aa-
STCH OOWH W3 HIAx.

O W Manaensesy  Dpesainoeat oRegyougss cnosa: -Korpo s
CTEN OEDHHETEMGHG OPOPMNETE MO0 ENRCCHTMIGHIAK SNEMEHTOE.
A HEMWCAN W OTOBNSHED KBOTOMKEX GXuE SNEMBHT W Bro co-
BEMHEHMT M 3ETEM, PACNONONME WX B NOPAAKE TEWMEY W pAgDE,
MCRYUN NOPBYKD HACAIHYO TAOANLY NepmomMeciong 3akoHa. Ho
TRYOa. . =

B 1-w nepioge seero asa asementa: bonopon H woreawit He.

Bo 2-m 1 3-M nepaogay colepaiic 110 BOCEME ANeMeHToR, DT0 MEinste ne-
prodk, 3aTeM caeryior Goasuiie Nepuode; B 4-m 0 5-M NEPHOAAX — 110 AOCEM-
HAMNATE AACMCHTON, B G-M — TpHinaTL 463 aesedTa, a 7-il (mocoeanwi) ne-
PHOL 0K e SiEBEpIIeH.

Kax Moihie, max b Oorbuiee nepeontl Mavuiammics WeTnHume Memaiiams
W saxanuuamomes Gaazopodusay easawy. Bo poex neprogax © VBeIRYeHHEM oT-
HOCHTEABHEIL ATOMMBX Mace (cAeRa Haupaso) Habamnactea ocaabieHHe MeTal-
AMHECKHYE W YCHJAEHWE HeMeTanadqeckins cpoiicTs. OAHaKo B ML NEPHOIAY
nepexol 0T MEADTHOMN METAAAD K HHEPTHOMY SAEMEHTY MPORCXOnNT Yepes 8, i
& Gonsumx — sepes 18 w 32 snemenra, [looromy 6 DOTRIINE NEPHOSAY METALTH-
HECKHE CBOACTRA ATeMEnToR OCNEhLRINTCA © BOSPACTIAHNEM IOPAIKOBOND HOMED:
MELICISS, YEM B MILIBX NepHoaax, Kpoae Toro, B MAIKK BEPFAGIAX CleBa Ha-
PARD BAMEHTHOCTS B COSTHHEHIAX ¢ KHCAOPOIOM BoapacTaet ot 1 a0 7 (nanpa-
vep, or Hatpia Na ao xaopa Cl). B HoAbIHX NEpROJAX BHAYLIE BATEHTHOCTL B
CORTHHEHHAX © KHCAOPOADM, Kak Npasuio, soapactaet or 1 Ao § (Banpumep, o
5-w mepuoge o1 pyouana Rb go pyrenns Ru). 3arem npORMCKOAHT PU3KUi Cha-
WOK, # BAARHTHOCTE B COBTHHERRAX © KRCAOpOLoM yMessmacten ao | (cepebpo
Ag), NOTOM CHOBA- BOZPCTRCT,

-/ T ventBexs Gonpbe BCArs copepmiTen anemerToa H, O, G, N,
OTHOCHTENkO WasHOTD N, Mg, P, 5, G, K, Gaw osans Mens F, 5§ V,
JHAETE J1 Bl Cr, Mn, Fa, Ca, Cu, Zn, S5e, Mo, Sn, |. MadoGEas GO AOCHE0HKE B
Cynnng e NpeswwBeT 06, HO STH BReMeHTE YISOTIYOT B ELHLN

YTO... [

. BCRA COCMMTATE BCE BERTHMKRNLHWG CToNGWS (o, Tadn. 18], To e
craweTcR 18, ooxaes nonrpynn Geaer 16, Tag kax VillB-rpymna o kak-
[Aced BOniusos NERWOAS COCTOWT W3 TREX anmsmeon. Tae NOMWanT
BRARMErTSI TG,

123



Herpyano ppeactasnms cele, kak WaL0 pacioioRMTh BhleyiosMany Thye
COML TEPAOIOR, 9TOOR MOOVIEAacs Tabanma  xusurdeckny ateserron, C arodt
HEALHY NOMECTHM HAEMEHTH EPDLIX CTLPEK [IEPHMI0E DATTRMI QUHH 00 TPYTHM.
BmH MECTE, 178 TIEH.'FHL'J."I'JH.H'I' CEAMOK H HEMEHEHHN BANEHTHOCTH STeMEHTOR,
BA-M NEPHONE, POBETs ero i@ deg pacda — wemmnd 0oeevermmnid (Tabn. 18).

TatGawbna 14
Mepnoms| Paa| A | BEla 0 Bl amE | ave [a v 5lavis[avnsl A4 vim B
T T | l T T T T T T
1 I | Hy i 1 i i i i ey |
2 2 [y Imet w7 (1 Wi ol |#) [|des 1
3 3 [Mar [Mg (M1 [si) [P [S | leti fam by
4 4 F:i | G :‘u. i'l’i :"l.-' j[r iMn iﬁ_.ic:.:':q,
5 ICu| 120|Gal [Gel |As! Isel [Bri [Ket |

Mpi TakoM pacTIOIGKEHINE RICMEHTUB BECX NICPHOT0R ( TPEX MATHX W SMeThi-
pex QOUBIENIX) BOITYURETCR Mg Xsutecsur arewenmmos [1 HL, Mengeneeps, Ko-
TOREA COCTONT M3 MOPHIOHTANLBABIN 0 BEPTHEATENEX pRAoE. B #efl cemb nepronon,
ACCHTE PAIOE W BOCEMb BEPTHEAILIMX CTORMION, HASBAHHMY IPyNnamMd. Kosaas
TPFYTINA COCTONT W3 JIBYX Rodapynn — ciaanoi v nodomi, wan A- u B-epymn. Ecan
COCTHTATL BT REPTHRLAMOSE cTonbmsn (ROATPYIns), To HX okaxerca 18

Hmewores TpH OCHOBIMY BapHanta nepruoamdeckodl Tabanmnt, Yxe pac-
CMOTPEHHAR Tabania, cocTosas 13 8 rpyin, HA3LBIeTCR KOTRAMKEM (RAGCCie-
CRIEM ) 00 PLEHITIOM,

Ecan nowasans wee 18 rpynm — ofpasverca mospdaomedd sapuanm taban-
., Bowedt mesay aaesmentasy A= w INTA-rpymm passemaores 10 anesmenton
B-rpymn,

Tperuit sug — avo dowwwnd sapyesm Tabanus, B KoTopoil pasMemanTes
AMEMENTH Tak Ke, KaK B OOy LTHHHOM BPHAHTE, HO TOALKO JTENTAN0MIE W aK-
THHOMIE e Buiecens: a8 npesean rabanisl Takuy obpasos, 310t BI HA3IERA-
T W mapHanTos 32 rpynn.

Kak BHAHO, NepHOIHYecKkan Talanig, COCTRBICHHAN HA 0CHOBE TEpHoLIEe-
CROIT 3EK0HE, ARTAETCH £rD rpadiyeciim Lao0pumenites.

CABiyeT YUuTiBaTe, 470 B COCTAR FAARHEX NOATPYIN {A-Ipyimn) Bxogar ame-
MENTLL KAK MOTLX, TaK # GOSLIIHX NEPHOACE, T, & OHM HagunawoTea wan ¢ 1-m,
WK co 2-r0 nepuoga. B cocras moGousex noarpyin {(B-rpynm) BXofaT siesMenTs
ToaLKD Gonsmy nepaoron, Tax, Hanpusep, A-rpyima saunsserca ¢ Lo
ga. B nee sxoast ascsents pogopot H, aweradi L, sarpiol Na, s K, prvin-
Amit Rb, teanil Cs n pparmmil Fr, B-rpymma sasaeTed © 4-ro nepioaa. B aee
BEOAT aneseirrsl qMeas Cu, cepedpo Ag 0 300070 Au. ITH 3deMenTs cnocodas
MPOADAETE BRACHTHOCTE 1, 970 COOTEETCTRYET HOMEpY TPYITHLL Kakie saxmineep-
MOCTU RACRNOIINCR 8 DYRRAY SIeMenmos P
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Iis aaesMeHToR, OOBEIHHCHIWE B QIHY W TY e rpyvimy, XapaKTepHb cae-
JNIOLITHE ﬂﬂHanHEFIIﬂEm:

1. Breciuas BajenTHoCT: 3ACMENTON B COSUTHEHI ¢ KHCI0PoAoM (52 HEK-
TOPSIMH MCKTIOSEITIMA ) COOTBETETBYET HOMEPY TPYINLL SAeMEHTH B-rpymm ao-
IYT NPOABIATE W APYIYED BRICHIYIO BAREHTHOCTH, Tak, HanpUMep, MELL — AACMENT

IG-rpynmm — ofpasyer oken Cuy O, Oupako nanbonee pactpocTpaneibiMi [
JRIOTCR CORARIEHRA AByxRateRTHoil sean. Doeserm IVA—VIIA-rpymmn ofipazy-
KT TAKAC ACTYTHE COSTMHENHA ¢ poaopoios. BascuriocTh JReMEHTOR B CORIRHE-
HHAX ¢ DOSOPOAOM ONPEACIAETCH KAK PRaHOCTE MEKTY STHCHM B 1 HOMEPOM
FPYILIRL

2 B A-rpynmax {(CBepXY BHHI) ¢ VBEAMEHHEM OTHOCHTEILHLIX ATOMHBIX
MACE YCHIHERNITCH METWLTHYECKHE CRONICTE 3ALMENTOR 1 DCTADERA T HeMeTan-
meckne, B B-rpyiimax 97Ta sagonoMepnocTh He Beerid colinuaeTea.

Crrpemre na ponpocs | —d4

AeneHnl ML [PAO, A TRYIEDN — B3 THRO-

FRETTR,

1. Yo masumacrea mepmoaom? Ure "3 Ure waan va ocnony JL H. Men-
olmeTo v GOARIHE 6 MATMX DEpRoen o AEACCE i CHETCMBTICLAIIN  KHMHGECKNE
e OFE CFT TR T eI

2 Pocomsaete o CTPYRTYE Tepi- 4. esewiy mpi pacnoaosenign -
JEecEol TAabNImE XHMEIECERE BECMETTON AUMHCCKHY UIEMETOE B Talanie nosnncii
i IDOHCHITE, AOSeM Y DABINE MCPHROAW paa- TpyAHDCTA ¢ Bepriames?

§ 37. CrpoeHne aToma

Mosropiare o yselimey e maparpaldl + CTpOrRme aTosob.
Hapuacyiire cxesmy cTpoesim Srosa BOAOPISN,

Mopaakonsifl HOMED SACMENTE — JAPAL AAPA E00 ATOME. Heprogwyeckei
aaxon JI. M. Mefleneess 1 BEHCKAJAMNKE HA 800 OCHOBE FTHTIOTERW SBILTACE CTH-
MYJIOM K BHACHERWR cTpoeti atoma. B 1911 r. ancandicknil yaenwit 3. Pesep-
popa AOKAIAN HA OILTE, STO U HEHTPE AYOME HMEETCH TOADARHTETENG 3a[AHReH-
noe sAps. {JapAN AIpa THCACHNO COBMAARET ¢ HOPAIKONM HOMEPOM MIEMEHTL. )

Ha gypea HaHER BEM HIBECTHO, 110 BOKPYT BOA0GKHTEIRHO 3apaseiion
WAPE ATOMA HAXOAATCA JAEKTPOME, OTpHIZATEABE 3apAl 2IeXTPOHS — HaH-
Metbatili {MpUHST 33 eTHHENY). B S2eKTPOHERTNUIBHOM ATOME SHCA0 3IEKTR0-
HOB AOUUKHD OLITh PADHO NOPRIKOBOMY (STOMHOMY ) HOMERY SJCMCHT.

Cocras atoMiex snep (nporoust W nefitpoms). B 1896 r. dpanyzceanii
yuenuit A Bexxepens ofuapysout, uro asement ypas U waaysaer ayim, noyoi-
Hue pentrenoscEine Yucuwe Mapud Ceioposcias-Kops v [sep Iropur yeta-
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SpHBCT fernubceni diams, B 1911 1. ceoWs IHEMEHA-
Praspdopn Thifd OMETOM PACCENBARNRA G- RICTHLL ROKE3EN Ty-
{187 1=—1837) UBCTROEEHNRE MOMOEETENEHD SETHXEHHO RIDE

o ATOkE,

HOBILTH, HTO TAKHC XE OVHH, HO MOPasio MHTcHCHERE: HAAYYAIOT AIeMeNTs pa-
duti Ra w movonui Po. 3t a0eMenTsl H HEKOTOPSIC TRVINE GLTH MasBas
PASORETTIENBME, ) CAMD HRACHHE — Dol E L acHa,

Aag rayuenHs ceoificTR pazHoakTHENEE ayyeil HebovIblNe KOTHICCTRR C0-
el AN HOCTEL0ECTEIN TTOMeIELTH N H';IJL-I_'IIJ:H:.-'ZH’.I- I.'II-I-IHJ_I_I:II.E_'Q.']'H HI_':II.H_ﬁIC!," o OT-
DEPCTHEM Hapepxy (cBMneu noraomaer ayan pats). Kopofiey o conasu pass

i | ﬁ
2 ¥
Sl
Fy E ii _—
Pnre. 34. Pacmen-
JENRE RUINOEETIE-
HOTT BETYHEIa o
ANCETPHMECEGM THe
f — maai;
& — TR
¥ — Pesscringss;
4 — PIOARTHERDES
BETE - TE,
3 — COHHEIL

HROCIIN B aaeETpoMarsiTHe: nose. [lpu arom Geuo ob-
HAPVACHD, 410 PaIHOaETHRHDE WATYYeHHE HEOaHODOAHD
(pue. 54), JansHeliliine necaenoBsing  NOKLEUE, 910
frayam — 310 MOTOK  YKE WABECTHLIX BAM  WACTIE —
ANEKTRORHOY, G-1¥9H — NOTOK YACTHIL ¢ Maceoi 4 w aaps-
Ao 2, @ FayH 10300HE PEHTICHOBCHKEM.

LB mocaepvmoumx skenepiMenTax Guo Tascse ob-
HAPYKEHD, TT0 B pedyALTaTe MAAYHEHHA o-, f-uaactng »
F-AYuell ATOMB PAANA PACHAZANTCH 1 olpasyioTcd J1Ba
HOBMY BAesMents — padon Bn w 2esns He:

e Ra— "2 Rn+ L He

B amepHkx peaniusx mpe S ESec KRy SHaKax ane-
MCHTOR BEQXHHE THCIE TOKAILBAIDT MACCOREN WHcIa,
a4 HHANHC — BRPATN AAED ATOMOB,

Bam yme HIReCTHO, 910 B XUMEMECKHX PEAKIMAX
ATOMB COXPANANITCH, TPOHCKOANT ANME HX NEPerpyimmm-
poakd. B NpHBEAEHHOM BRIIE TPMIECCE B OTAHYHE 0T
RHMHYCCENX PEARIMT TIRONCKDAHT NPCopamcaie IRns
ATOMOB B APYTHE,



L NOCAE NpogenaHEss oneTon 3. PEsepdopa, 8Nonm 0 nadopa-
TOpeSD, TOPRECTERHHG ODLSHMN. =TENEPE B G0, CAK Bl IROAT
aromi=

Gaaroaaps OTEPLTHD PRUIHOAKTHEHOCTH YYeHME OROHTATCALHG yOe1H-
ANCH, 4TO B COCTAR ATOMOR BXOAAT AMCKTPONB 1 NOAGRATEILHO JPRKEHHRE Y-
CTHIIM — -aacTiiis. Ho 978 90eTHIM Bemhes cOUTaTh AeMEHTARHEMA, TaK Kk
TOrAA Heatas OGbICHITh CTPOBHAC STOMULK AIEP MEOTHX AACMENTOR, Rallpimep
BOAOPOAL, AWTHA (Maccls X cooTeTcTeenao pamis 1 w 7)) w ap. Hoorosy y
YUEHMYE BOGHIELA MBIC/LE, YTO B COCTAR HAS ATOMOB BROAHET YacTlllbl © Eapamns
#1 i maceodl 1, Takwe yaerigs Guan paoRRRE mpomonawy, TAk KAk Macchl 4T0-
MO, i HCKTIMeHHEM 3TOMA BOAOPOLE, Beeria Doabine Toil Maccul, KOTOpast mpi-
XOAMTCA Ha OO IPOTONOR, TO ECTECTBENHO Guii0 NPEANOMENTE, HT0 B COCTAR
AACP BXOAAT TaKme HelTpaIse vacTuis © Maccoft 1. Takme sacTRim fmLTH
IRCOEPHMENTATEHD TOAYHEHN ¥ HadfaHp wemporasu. UyMMapHoe SReo npo-
TOHOB ¥ HEATPONOD B SAPE ATOME HASLIBAKT MICCOSWMN SHCIOM.

Haorone, B peavastare skcnepumesTaisuuy geeaenosanmil Guao yera-
HOBIEHD, 470, HAMPHMED, B TPHPOIHOM EHCAOPOLEe HMeRTCH ATOMBl C MACCOHRL-
st umeaami 16, 17, 18, Hx eoorsnomenne Taxoso: 500 m{'0) :n('50) =
=3-107:1:86,

ORasiioch, YT0 M APYrHe WIEMEHTH COUTONT B3 ATOMOR C PAIrTHLIMY
MACCORBIMI  umeami. Tak, Hanpusep, n UpHPOIHON
BOJE, KPOME ATOMOE BOAOPOLL ¢ MACCORMM wiriom 1,
HMEIOTCH TIKAE ATOMB C MACCOBRIM wHCaom L cOOTHO-
CHNE SHCET ITHX BTOMODE CIME/YILROe:

m(H) i HY=T7+ 107 1 %

B amepHuIx peaskimdx MOTYYEH TAKKE BOAOPOE C
saccorws wmenom 30 (H,

PagnoRAIHOCT ATOMOB QU0 W TON HE XAMN-
HECKOTD AMeMENTA, HMEKIHE OIHHAKOBOE YHCAD Mpo-
TOHOE, HO PAGHOC YHCI0 HelTpoWon B Aape, T. €. pad-
HEIE MACCOBBIC MHCAN, NAGRIBADT HIOTOIEMW.

H:H;Jmﬂf[hll OIHAYMACT <3N AMGHLIHE CIHO 1 T 3&e
MECTOR,

Hanpasiep, atosk '50, 20, "0, waennme oo »
TOT e 3@ AAPA, — 3T0 LIomantd KICiopod, & KToME
1H, TH. {H— wsomonn asdopoda. JTerknii wsomon soao-
poma | H maskisaoT npomues, Maoron TH — delimepu-  pye. 55. Maotoms mo-
em (D), maoron TH — mptmues (T) (puc. 535). OPOLE § — KAPO ATO-

Kaxgpo pogh coepaan omKpmwimie PACUGETIEEROCTIN w3 TpoTHE, | — RAPO
u onuimbi O, Pesepiopda 8 paseumuy NG 0 CMPOSKEY  aToMa geimepon; 8 —
AeEIECmai P RAPD ATOMA TRITHA
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dipaseyackial divisie. B 1896 r. oTepan aeneHHe
CAMONPIMIBONGHIND WCAYCERHEN CONAMW YRaka
el poolol NpVDOIE, KOTOPOE  8MN0CELETENN
OEND HAZEANG PEHOIKTRRHOCTRIO,

I. IlpH oCyiuecTRACHHN MCKYCCTRCHHME SECPHEY PEaKmuil Suuio mowada-
HO, WTO B COCTaR 40D SToMoR BXOAAT NpoToHe B Beiimpols. Ha ocmose aToro
Guima coanana umnmmu-am}m{wmm menpus cmpoesur ®opa. Bro yetanosne-
HO, WTO B HApe arosa npoTid (H isdeeres ois npoton, B sape aToMa JelTepHs
T H — oamm uporon n oane seditpon, wape aosa TpTHa | H — oaus npoton u
S HeATPORA, 2 B aape aToss wnosiiia 13 Al — 13 npotoros i 14 seftrponos,

Hueao npoToHoR & A SHcaenH) PABIG FORSLAKOBOMY [ATOMFAOMY ) HiMe-
py smesenta (L) B nepuoanieckodt cucreme, [Toposnreasms JAPAN AApA B
AFEKTPOHEHTRATAHOM STOME KOMIEHCHDPYETCA CYMMAPHWM OTPHUATENLNLM -
PAIOM ANCKTHI0E,

Hanpusep, nopamkopsil Bomep saesenta ks 19: cieqosatembio, SapHa
Aapa ero arosa +19. Bogpyr sapa artosa gaoms paaMemiaieTes AeBATHAIATS
AEKTPOHOR ¢ 00N OTPHUATELHbIM Sapaics —19,

CALLOBATETLHD, MOPADKOSDIE NOMED TUMUMECKOZO BAEMENMA COG~
nadaem ¢ sapados sdpa c:e amoma. .

2. Meeaeaopanme NpoaykToB eCTECTREHHBIX W HEKVCCTHEHHBIX  AOEdy
Peakidi npuieoo K oTEpRTIG Maoronos. Hi 0CHOBE 31000 YALI0CH YrayOuTE 1
PACIIHPHTE JHAMHA O XHMICCKOM anesmente, CormacHo yueiin of paoromsy
DEHATID «XHMWIECKIE S00MeHTs MOEHO JATh TAKOS ONpeaeaeHie;

Nummiecknil 31eMenT — 310 BN ATOMOR ¢ OZHRRICOBLIM ZAPAAOM AP,

Hogesmy e aroMuue MaccH OOALILNCTES A0emedTos Apobune? Buscen-
JIRCD; MTD CTEAYET P PradaMHEATE IOHATHA SOTHOCHTOOILHAT ATOMHEIN MIcon
HIGTOMAF 1 SOTHOCHTEALHAA ITUMIEAA MACCA WIEMEHTA>, JHAYCHHA OTHOCHTETh-
HEIX aTOMHBIX MSCC WADTTOIGRE CUEH ﬁ.IIH;JI{H K HOTEIM YTHCTAM., Unlﬂ-ﬂ}ﬂl"_l‘[hl-l’HE
MAME ATOMHRME MAacCul DNeMCHTOR, KIE i_'l}l']'l::II.LJ'ILH.{.H_TI.-I MADTONOR, ﬂﬂpﬂ_ﬂﬂfﬂﬂ
ApolHumi MncTEMH, Hanpusen, oTHOCHTEILIAS ATOMBA MACCA TCMENTA X0~
pa 33,5 Oramume 5mix DORATHA HETPYIND NOHATE, DIeMENT XI0p COCTOHT Ha
ANYK HEOTONOR © OTHCCHTE AL ME @TOMHBMH MACCAMH, odcnn Onuaxasme 1 35 w
37, Maorona 3 C) conepsnren B nprpoaioil caecr 75%, a mesoTona 1 Cl — 25%,
Chremaa cpezinan oTHOCHTEALIA ATOMHAR MACCA AIEMENTL XI0Pa PABHA

350,75+ 37-025=355
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Nitniie W iane. ARMEETOR O wE yennE, oT-  Mapsa
EPRBIUMY AR pagnossTHEsOCTH. B 16361,  Cxmogosceas-
copMacTHo ¢ Meapon Kops oTkpna pagaoacrie-  Kops

HEIE ANEWAEHTE — MONCHWE W paoui. {1867 —1934)

Teneps BONKTHO, NOMEMY B HEKOTOPRIX CTYUARX ¥ WIEMENTOR C (A TTTTHTEY
MOPAIKOELIM HOMEDOM ATOMHAH MACCH MEHBUIC, HEM Y STEMCHTOR © MEHBITH M
NOPAIKOEBIM HOMEDOM, HATPHMED B TApax anemenTon: apron Ar i kumi K, rea-
Ayp Te w non 1, Okasusaered, 970 3T0 JARMCHT OT TOND, KaKHe H3OTONN, THEE-
ABE WAN JericHe, NPeoOIATaNT B AANNOM DIEMEHTE. JARMEHT Raanil cOCTOHT
MpEMMYIIeCTBEHHO B3 Dovloe Terknx, A apron — ua3 Giniee TAMEAWME HAOTON0E.

CITiiersTe B BOMPOCE 1 BWBnTree yupaxknemn 1—3 (o, 138},

Pacnoikelne ANCKTPOH0E N0 SHEPreTHHCCKENM yporuas. Tenepe, korma
B BOSHAKOMHAMCE ¢ COCTABOM RTOMHLIX AJEP, BREISCHHUM, KiK PacnOfaraxiTcH
ANEKTPONE BOKpyT HHX. OKA3WBACTCH, HAEKTPOHN B aToMax ofnammonT pasany-
HEIM ZAMRCOM SMEPCHT, KOTORY Y OHH DOTOTHAT AN LY aErT l'.li11:l=|.'.ll.r;ilt']:||lh'|'
MH TOPITHAMH — TAK HalklBaeMBIME Keaumayy, Jnauenise SHEprl MeRTposa 8
ATOMAX FARACTCR TIARNLM KBANTOBMM THCADM f, KOTOPOS MOMET DHITh Bhlpame-
HO TOABKO UeALMN gHcaass 1, 2, 3, 4 u 7.1 DAcKTPOUN, KOTOpLE ofTa LT
HAMMEHBIIHM FAMAC0M Heprul (A= 1}, PAXOLATCA HA MCRBOM INEPEERHNWECKOMN
Gpoaie, WK AREKTPOHHOM CAoe. [Mepexos ANEKTPOHA W3 OIHON KEIHTOBOID OO
CTOAHWS H IpVIGE CHREZEH CO CEHUEDODPAIHEM HAMCIEHHES FHEPTHI, [Tps oron
STEKTPONLE MOTYT TIEPEXGANTL 1@ BTOPOHA i fodee YIMENHEE SHEPrETHYECKHE
ypoRME. MaKCHMATLHOE YHCAG IAEKTRUHDE Ha SHEPrETHHECKOM VPORHE OTPEAC-
JARETCH no quopayae

N=2¢', rae n — rMABHOR KBANTOBOE YICAD,

CoraacHo a1oil opMyne Ha NepeoM FHepreTIMeckoM yposie (n= 1) MoryT
GXOIHTRCA ABa aacerpoma (N=2+13=2), ua sropom (a=2) — BOCEMb BAEKT
ponor (N=2-2'=8), ma rperpem (m=3) — POCEMAMIIATE  SACKTPONOH
(N=2:¥=18) » T. L.

V aneMeHTOR 1<10 NEPHOSE B ATOMAX AMECTCA TOVRKG OJ0H SHCPreTINe-
crnll YpOBEHb, HR KOTOPOM MOTYT HAXOANTECH He DOee JBYX SaCKTPOHOE. Tak. 8
arome Bogopoaa H waxonwmes ogun anesrpoi, a & atome reans He — jina e
[PraHEC

aH 1 g He 2e
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SHAETE T BBl

KENIO CevyMay A Comie 4 MTH T BOAOPOAR NPEEDALLENTCR

h-r-mi.

¥ avomon mrris Li TpeTil anesTpon noMenseTes i BTopoM JHepreTH e
CMOM ¥PORAE, W00 Nepeeil vie sanoiied. Beero #a BTOpOM Suepremiveckonm
VPORHE MOTYT TOMECTHTICR Bocess atexTponos. Tostovy o 2-Mm nepuoe no-
CEMb WIEMEHTOR!

L 2e", 1o ot de, der
B 2e", 2 ald e, G
5B 20, Ba oF 2%, T
P 24 2o, de aqoNe 2o, Ba

Tpetwit sneproruveckmil yposens anoammercs or HATPHA (OAMH aaexT-
pot) 1o aprosa (pocesb sackTpoHoR). Pacnpetetesie HNEKTPOHOR OT HATPHA
Na mo aprosa Ar caegyomee:

,_1!N=:|. EE-.. El—.. le +|5P Ed'_.. EH', jﬂr
aaME  2em, Bem, 26 A, 2, Be, Be
Lafl 26, B, 3o SC1 e, Be, Ter
+ri5i 2e, Ber, de 1-1&"""'- i—ﬂ', Hem, e

JAaasreilnes sanoanenie SICKTPOREMI TPETHEID SUCPICTIMECKON VPOBEHA
HA ITOM NPEKPRITIETCA,

HAensrmiinaruil areRTpon avoda kot K w apaiarsit — aroma xannoms
Ca saxonsTes He wa TPETHEM, i HA YETREPTOM JHEPICTHYECKOM yponte, Cxemnl
CTPORHHA DTOMON JTHX ATCMCHTON CACTYRHIHE:

+'|1|K EE-' &hp k. lﬂ-
mf-a Eﬂ_l &1—! M_-I 24‘_"_

Hawnnan ¢ ssemenrs coanmng Sc w10 aneMeHTs [HEKS 20 RCToTHTEILHE
BOGOOHOLIHETCA 3AMGTHERNE TPCTHEND SHEPreTHeCKaTo VPOBHA, & HA YCTRERTOM
COXPIHANTCA A83 ATERTPOHE Cxesisl CTPOSHMA ATOMOB CKAILIHA 5S¢ ¥ uanks 70
CACAVROTIHE:

arse 2, B, O, 260
ok e, Be, 18w, Do

- NOPBLIA WCEYECT Bt GrsssesT Oean nomyuan B Wranuy 8 1937 r,
Ero wadmie. Texueusmsss (3n0aewt © NDDROMOBRM HOMSPOM 43),
¥ a1orn snemeHTa oTafmds #30T0N08 HE AMBETOR. B Kope Jemnn
OH HE BCTPESAETOR,

-~ MODCECH BOOE MBCCORAR A0NE OsATepss 1077 %, Mo sToro oo-
CTETOMHG, STOOE 8N0AHE OOGCRHESHTE YaN0BGSECTED HeOGAnHoi
FHEOIMEA HA MHOCA0 FOGh,




.8 1868 1, ma Conuue OTEDENA HOBBH NMMECEAR SNEMENT, KOTO-
PUifl FIINARK FERVMEM (O TPEY. =XENMGEs — CONWUE). Tonwr 4apes
27 neT ero oTepene w Ma Jevpe. B npodanoocToe reAMi NONyHEOT
M3 BOSAYAR MyTes oxnasaennn. MoacwuTe, kecnm OBRaI0M, aonm ni-
BOCTHE, WIG Y MEAUA U3 BOOX M0 CAMEASA HAIEEA TEMTHATYDE K1ne-
Hiam [-268,8 “C).

O agesterTs ranaid G poaolRoBaEeTeH BOTHERNE SACKTPOMAMH HRpK-
HOID SHEPrETHYCCKOID YPOBHA 10 BOCEMU JIEKTPOHOB ¥ UHEPTHOTO ATCMENTI
gpanrona Kr, sapepuawmero 4-if nepHox

aGa 26 Ber, 186, 3¢
.MFJ . E-E-p !.E-E.. B

Paafiepes RONPOCk, KOTOPHE BOSHWKIN B CBASH C OTKPRITHEM TEPHOLNE-
cxorn sakoa (c. 121), i OILTAEMCR Ha HHX OTBETHTS Ik OCHORE TpHOGpeTe-
ML FHANHI O CTPOESTH ATiMos.

1. Japst aTOMHOTO AApa {NOPAIKOELIR HOMCP SAEMEHTA) ONPEIEISeT XH-
MHMCCEHE CBOTICTRE ATeMenTa, JT0 ol LACHHAETCA TEM, WTO NPH BOSDMCTAHIEN -
PAE AAPA HA SUMHALY IOARIAETCH HOBKL SIEKTPOR, KOTOPW DOBIMHD PaisMe-
WAGTEA HA HAPYAMOM SHEPTETHMCCKOM YPORHE aToMa. SHERTPOHE, KOTOPHE
HAXCAATCH HA HAPYRHEY HEPreTHYECKHY YPOEUAX ATOME, MENCT HPOTHO CRiaa-
Hh C SAPOM 0 MOryT OuiTh Serko OTIAHL Ipi KHMITTECKOM PAANMOABTCTERR ©
ApyrHMH aTosmami. Takud oBpasos, WACI0M ATCKTPONOS Hi HAPYKROM SHEQre-
THIECKOM YPOBHE ONPEIENSCTCH BUIEHTHOCTR ATeMenToB, [1oaToMYy OHI Hikiba-
HITCH BEAIENTTERLML AKX,

Tak, v kanns K, xota 1 06aagaomero Meibiied] orrockteabiol atomuoil
saccofl, tuem apron Ar (Tabn, 19), sapal aTOMHOMO RApa ud eXMEHIY Gotue
(,Ar, oK) [logroMy Kammo nprosaMBeTca puepenioll nopsakoswil HoMep
16, Tar xaKk 5 ATOME KLTHA NOCKETHNT {IEBaTHANIATHA ) AeKTpoH HAXOIRTCR
HE HETBEPTOM HAPYAHOM IHEPIETHYCCKOM YPOBHE GHATOTHYNG HATPHE, § KOTo-
POCD NOCACTHAR { QIMMBAALATEIN) BIEKTPOH NOMENACTCR Ha TPETHEM HAPYANOM
IHEPTETHUECKOM YPOBHE, TO OHH BXOLAT B (PYNTY DCMAMHEX METILLTOE.

2, CyumoeTs ARIEHRA NEPHOTTHOCTH OGLACHAETCA TOM, YTO © BOSPACTaILN-
e JAPAAA AULPE ATOMOR 3aeMeHTon HalTONEETCA EPHOIHYECKAR NOBTOPAEMOCTE
SAEMEHTOR € OIMHAKOREM MHEA0M BATEHTHLIX MEKTPONOE, %eM OOhACHSETCH e
PHOTIECHKAR MONTODAEMOCTE CROACTE XHMHYECKHX ARCMEHTOR I X COCAHNCN i,

Hanpmep, NEpROIUMECKas NORTOPAEMOCTE CIHICTE ¥ ATOMOD JHTIA Li,
parpia Na u g K ofRAcHAeTca TeM, UT0 HA HAPYHHOM SHEPIETHHCCR0M
YPORHE MY 3TOMOB HMEETCH M0 DAHOMY BAIEHTHOMY JIEKTPORY.
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B GovisineTne cOyMacs ¢ BOIPACTANHEM JAPASA AAPA ATOMOR RIEMEHTOD
JAKOHOMEPIHO YBETHMHEITCH WY OTHOCHTEALHKE ATOMHKE Macchl, 3o 0 I0gEo-
A . M. Mewaeneesy oTEPLITE Nepioansecknil SHKoH, Paciosaras areMeHTh
BNOGPEIEE BOSPRCTANNES OTHOCHTENBHHE ATOMHBX MACE,

Ha ocnope Teopui crpocrns atomon nepuomrecknit saxon [T W Menge-
APEBA B HACTORIEE BPeMA POPMYAIPYeTCS TaK;

XHMIMECKHY DACMENTOR H OOPAIVEMBIX HMH NPOCTE H CA0M-
HEIX BEIMECTE HAXOAATCH B NCPHOAHYECKON JABNCHMOCTH OT BEIAHYHIL IRPAAA
SIPA ATOMOE 3THX 30EMENTON.

& CocrosHue aAeKTpONOR B STOMAX. Pailuie YYUEHBE IVIETANHN, 970 AeKT-
POHBL BPAIETCR M0 OPOHTIAM BOKPYT DOADKITEILHO SApSEReHHRE SIEp 1t yaep-
AHBAOTCA Ha QIPEACAEHROM PACCTORHNA OT HHX. Teneph QOKAIaHD, 970 TAKHX
OpiuT B aToMax e cymecteyer. Ha ocwose pacseron
H ONBTHHX JAHHKK YUEHLIC VCTAHORITH, 970 ANeKTPOH
MUAET [ANOAHTHCH HA PAZANMN LY PACCTOAHAERX OT AL
YALICKE TAKKE VCTEHOBNTE BREPOATHOCTL npebBaHHA
AMEKTPOLNGE 1A ONPEACICHIOM PaccTONHHN o7 Aapa. Ecan
HPOCIEARTL BEPOHTHOCThH HAXOMACHHA ATEKTPOHZ B Ha-
MPamIERIN YBCAHYCHNA [SUHYCR ATOMa BOADPORE, TO 0K
1 LSBT, UTO REDOATHOUTH NPEiWNBAHNA ANCKTPOHE ¥ CAMO-
M AAPE pasHs  HYAm, ToTos OLeTpo BOSPACTAET, AOCTHTAR
Puwe, 56. Cepuse- MakcCHMAIBHODO anavenna Ha paccrosimy 0,53 - 107% 4 or
can hopa aaexs  wipa, @ zaTEM DOCTENCHNO Youaaer, TTpefuBaimie aTeKTpo-
TPOMNOR OpGFEUN g g GpeteTeHHOM PACCTORMIN OT SUIPA YCAORNO Haniipa-
' ATOME DOTOPOIA eyt Toukasi, Tas, e SAeETPoN npebMBRET YA, pRECTn-
JHESCHHE TOWEK ﬁl.i'..'IL“L' ISAOTHOE, TNE PEEe — MeHse TRROTHOE,
Hanpiaep, anewrpon B atome sogopoa obpasyer kas Gu ofaako waposod dop-
MB, ILIOTHOCTE KOTOPOND HauDoTsmas Ha pacerosmmm 0,53- 107" n or Apa
(pre. 3B). DnexTpontl. kuTopue Tpe aenaenn obpazyer ofiako dEposod
(POPMEL, NPEHAUATO HASRINATE $-AAEKIMINGMY.
FAEKIPAONICE ORIANG WG IERRe OpGumaI M.
B arome rexns He sveerea mna s-anerpona, [oatosy soanukaer sonpoc:
KAk MOCYT COCYUINCTEORATE HA OHOM SHEPIETHYLCKOM YROBHE [8e MIERTPOHHEE
opinranm cepuaeckoi dopsn? OkumBacTen, Y10 AICKTPONL ONATAKT BHYT:
PEHHRM CBONCTROM, XAPDAKTEPUIYIHIAM OTHOIEHNE AIEKTPOHA K MArLHTHOMY
N, JT0 CHORCTRO MOUYYILI0 HAIBAHWE Crin anexTpona. B MarnuTHOM noae
FHEPTHH INCETPOHE C OIHAM HAIPABACHHCM CIHER ¥BCINMHBACTCH, & © [IPOTHBO-
MCUHOKHEM HANPARIEHIEM CTIHHA — Y MEH bIEETOs,
CHUN — COOCMBeNNsSl MaiumasG NoMENT HMRI IO AIeKTpaNT,
Ha odwoil opfiumen woxcem Naxodumbses mumn dea siexmpong, ofaadan-
I4UY APGTTUAOMORENHEMYE (QNNIRGPELICABNSAMY ) CRUNasT.,
lonbsyacs STusti MOHSTHAMI, PACHIOIOSENNE JIEKTPOHOE B ATOMAX HA0H-
PARAIOT NPH TOMOUNT WISKTRONHEX thopMya, sanpmsep H — 157, He — 1, rae
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mmifipa nepes Gyvesodl NOKAIBBAET HOMED SHEPTETHHOCKD-
ro yposua, Oykea — QOPMY TEKTROHHOH OpOMTLLN, &

mpa cHpani KL GVKBOH — THCI0 SAEKTPOHOE © ZaHH0H
thopmodt opbuTan. Botee Harasso pacnaJokenne siek-
TPOHORE M0 CPOHTATIM MOKHD HA00PAINTE TaK

e KASTER — OPONTLIL, CTPEAKS — NIEKTPOH, Pelaiion:-

MPARTEHHEE CTPEIKN — HIERTPORS © DPOTHBOIOI0M - Pue, 57, Dopsie

MH {ANTHIE PULTETRHEME ) CIHHAMIL 5= W PRAEKTERIR-
¥ antwa Li tpernit, a v Gepuaans Be serseprndl max opdnTiLe

ANEKTPOHK PACTOAAIAKTCH Hi BIODOM ARCTTHYCCKOM

VpoBHE -r;‘ﬂtc- 59). DTH aIEKTPORE Tome ohpaayioT opburi ohepwseckoil dop-

Mid, Ho DOJBIIERD paIMEepa,

Y Gopa B nosmmmerca narsifl saexrpon (TPCTHHL HA BTOPOM DHEpleTHYE-
CHOM YPOBHE). 3TOT SAEKTPOH TP ABIKCHHN o0pasyeT opiHTLih, HeRnyo
opmy rantend (pac. 57). DackTponn, KOTOpMe Opi ABICKeRH  oOpaayor
opburas ranTeneolpasuoll (POPMB, FAIRBLIOT [ -AREKMRPONLMNEL.

Ecan 3a sasano ocell KOOpARHAT NPRIATE ILEHTP ATOMBOTO SIpE, TO MRHTe-
seofipaaisie ophUTAAN PACHIOATAKITCH BAONL ROOPAHHATHEIY OCEH, KaK MO0
Ha pHcvHke 58,

Taxum obpason, Ha KUEIDM BHEPreTHUECKOM YPOBHE, HAUMHHAN 0O ETOPOTD,
MOTYT HAXOAWTECA TpH p-opharamn. Oni saiMH0 DepriesiTey AIHpHE OPHEHTHO-
BAMLL B IPOCTPARCTRE BROAL ocelt X, ¥, 2 (P Py, P,). B aromax Sopa B, yoaepona C
o aaota N 2p-oplirraii 3anoiisomes N0 OInoMy JekTpoiy. B atomax KHeIopo-
aa O, dropa F i veona Ne npowexoamT coapuiaHiEc sIeKTpoion (os. piic. 3,

]

S-OpiHTaNL
¥

X
T £
i 7 Y POphTLIN
x X

Puc. 58, Bomomise PacToaomeiin s i p-opbirnuel o npocTpaicioe
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Pue. 59, Pacnonomenis sickrporos & aToMax nepobis ABALLATH ST

Kax siino wa pucyiKa, ia oHoM 1 TOM % SHEPTETIMECKOM VPORHe MOTYT
HAKOIHTICR aNeKTPOHK ¢ pasnrnodl Qopsoi opdnratell. Takue anexTpoxn
XKOTA W HANOANTUS Hi OLHOM 3HCPTETHUECKOM VPORHE, HO BCE e OTAMYaKTCs
APYT OT Apyra smeprieil chsan o aapod, [losToMmy DPREATO Snepremuwsckus
YpaaN AETHTL KA nodypoani. Ha nepeom SHEPreTHeccom YPOREE HMBETER BAHH
S-MOAYPOBEHE, & H3 BTOPOM — §+ §l P-NOIVPORHI.

Teopun crpoenis aToMa OfBSCHACT TAKKE, NONEMY TPVING B HEPHOLHYE-
CHUil CHETEME XHMUYCCKNX AICMEHTOB ACANTCH Ha JIBe TPYIILE  £RTaNy
(Asrpymny) w0 nofowngme (B-rpymmy).

K zagannin nodepynnam (A-rpynnam) omuocan me aiesmenne, KO
OyEpedNbE ATEXTPONK. (NOILE 10 ROPROKY ) NOMEWAEINICA Ha §- 4 popfumeaisy,
2o 5 W p-anerTpoi. B ORI © 3THM 0 CAMM ATeMEHTE TAARALIY NOATPYIIN Ya-
CI0 HAGLBAIOT §- H P-31eMERmary,

K nobowiww nodepgnnas (B-rpynnmam) omuocam aaewenms, ovepedusie
SAEKTPONL. KomopHE romearomed we d-opdumaer. o d-atesesns, Oopus
opfintatell d-aexmponos Gonee exomunas, TeM p-anexrponcs (pac. 60).,
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P ¥ d-oplinrans

* ¥

6. Dopu d-asesrponmax opfarmneil 00X BOOMGEHEE NOIOKCHIE 0 NPOCT]IH-

x

Hanpumep, d-aaesMermos SRASETCS CRARIRA S0, TAK Kak 0IHH €70 o4epel-
HOfL aAcKTPON pacnogomen wa d-opouram

e 157 | 2672p" | 3r3p"3d" |4:'-'“"

Bsamcinmirre: yupaaienitl 4 =t (. 158

§ 38. 3HayeHwe NepUoOAWYECcKOro 3aKoHa

J, 1. Menneneen He COMMUBAACH R COREXTHRROCTH OTEHLTOND WM S3K0EE H
Teepao sepia b oero Gyavinee. Hesanonro ao esepra [ 1 Mengeneen macan:
&, JEPHIHRECEOMY SREHY El].l'_.'.'l,}"LI.ll!l." HE AT PAIDVIODEAREM, & TOJdhKD Hal-
crpofikn # pasawte obemacts. On we ownden. [epuogniecknil 3aKon nospo-
ana J1L ML Mengeneeny # ADVTHM Y9eHBIM TPEIBHIETE PR drucTos 0 spdenii,
MPEAIPEMUTAITHY PASBHTHE VIEHHA O CTROSHHN BCINECTEL.

K BpEMEHN OTHRPRITHA TERFHEIRYOCKen JAKOHA MHOTHES SO€MENT ﬁh]'.'l'li-l
mepapecTin, Fevmansuocts J1. . Mepjencesi salimqasack B ToM, 910 06, py-
ROBOACTEYHCE CHORCTHAME 3AEMEHTOR, NPEACKAIAN CYIECTROBANHE CIe HeoT-
KPBITIY SAeMENTOR, OCTARHD JLU8 MY HERIOIHEHHBMH KIETER B 0oL
cwofi cucTeme, K HEOTEPHITHIM TORIE XHMITYCCKHM  SACMENTAM  OTHOCHIHED,

, cranami Se, ravani Ga, repsaniil Ge w nerotopre apyrue, Busogu
JL ML Mewteneeis nocayaEnIy CTHMYAOM K MIAHOMEPHEN DOMCKaM, KOTOPBRE
VBERYATNCH DIECTAINM YCMEXoM; NPEAcKAasanHEe XHMHMECKUE IeMENTR G50
oripETE e npi s 1 L Megaeneesa 0 ero npenckiiaHing OTHOCHTCILH
HX Co0icTs NOITBCRIAIACE © YIHBHTENBHOIT TOUHOTEE,
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Banvemd pyockaf vy aHbiR- SHLMENONEARCT, KM,
fheie, TAKMORGT, FEOROT W METBOPOADT. ABTOR
LACCHsECKrD Tpyan =DoMops  xvMew:, Pafota
HELL 3TOR KHWMDWA CHOCOGC TEORAME OTERLTWO Mau-
JONAaRsEd NEDWIIWWSCEOrD SEK0HA.

Pykomogcroyscs nepuopneckms  saronos, J1 W Menaesees  wenpanun
MHUHHE OTHOCHTEAR RS ATOMILIE MACCE TEMEHTOR, HI‘.‘I'I_"I}FI-]:IE DL OIpEAeACHE
Henpanuisio. [peeeges npusep. Kax Guao ckasano Bsine, OTHOCHTEILHEAA
ATOMHAA Macca Oepiana Geaa nprraTa pansoit 13.5. B arom cayyae Seproimh
IPHIAGCH (bl MOMECTHTE MEKLY TEYMA HEMCTALIAMI — vraepogos C (omioch-
TEALHAA ATOMHAN Macca 12) u asorom N (oTHoCHTE RHAA aToMHas sacea 14), Ho
FOIE HAPYMIRIAch BM 33E0HOMEPROCTE B HAMEHERNW cBoACTE aaeserron. Ha
OCHOBE Neproandeckora saxoda [, VL Mengesces npumea BRIBOULY, ITO GEpHA-
AMHH HYRHO TOMECTHTL Memcay auTes Li n Gopos B o ero orHocwrensHas arom-
Had MAcca N0JCHS COCTARIATE RHMEPHO MOIYCYMMY OTHOCHTEALILE ATOMHRX

MICC AMEMENTON, HAXKEHEAECH Poans © dis. DTerna oTHOCHTENENAS ATOMIAT
Tall

mncca DepHATHA panua 9, T, e, o=

AHATOMTIHEA X080 paccysaesind noseoas J1 HL Menaenseesy HCOPABHTH
OTHOCHTETRHEIC ATOMIMS MECCHD IPYTHY AIeMeHTOR, JABHETIE NCC O HIA
NERTTEEREHRTH W B TEHECT B IO i XciE.

Hepnogsecknii sakon enirpivt GOALLYI POk B COATAHHE CORPEMEHROMH
TEOPHH CTPOEHNA aTOMOS, KOTOPaS B CHOKW OYEPElh AUHARCL NOITRERMACHHEM
SO0 NOAREHIE.

L. HAsacuuwe nepHoTEHOCTH B HIMEHCHHN CHOHCTE XUMHYSCKHE SIEMEN-
ToR Guao obtacnelno ATCKTPONRKMN CTPYVETYpasi aromos (¢ 134)

2. lepnopmseckmii sawon w nepwoppieckas Tabauua I H. Menpeaeena
[OMOTAN YHEHEM PACKPLTE DOCACAOBATE IRHOCTE IAMOAHEHNA SHCPIETHYCCKHX
vpouses, noayporsell B opiHTATel COOTRETCTEVIONIMM YHCIOM  MIEKTPOHOB
{e. 135).

3. Ha ocHOBE MEpHOIMYECKOID 3EKOHA VALIOCH TPEICKASAT: H OTKpPHTL
TPANCYPARORLIC | PRCIOMORCHILIC 32 YPAoM) SIcMeHTH.

4. Heprogudeckiil 3aKii B CHCTEME XHMITECKITE ATEMEATOR AMEan Goan-
1RO AHAYCHHEC LIH OTKPRHTHE PUOIHORETHBE BN HariioE i ofiaacTeil ux T PHME-
HeHHd, Kk BInecTio, parnoakTiBRBE HA0TOIb IHPOKD MCIOILSYIOTC B COmpe-
MOHHOE TEXHHES, MEZHINHE H CeOahCEOM XOSRTCTE.

Bunoommre yrpamecEe 7 (c LB
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§ 39. Xuakvs u pestensHocts [. M. Mengeneesa

JDawrpuii Heanoswy Menaenees — omnn wa seanualfinns yaeibix Minpa —
pomica 27 supapa (8 despaan) 1834 r. s Tobooecke B ocemee AupesTOpa
secTiof rsoiasen, TMocae oxonuanus Tobonscxod rusmaann . H Menaenees
noctyiaa 8 MerepSyprexul negarorusecknil WHCTHTYT, KOTOPSLT O 3aK0NTH1 B
1857 r. © acoomof Megang,

JamuTHE MATHCTEPCKYX Auccepranmio B 18391, /1. M. Mewgences vexan
A TPAHMIY B BYXAETHRAND  Havanyi gosmasanpoeky, [locae  soospamenns
off Deia wabpan npogeccopos cxasasa [leTepOyprekoro TEXROAORITNECKOTO
WHCTHTYTA, @ 34TeM YHHBEPCHTUTA, B KOTOPOM B Tederne 23 JeT Bea HaysHys |
negarorsseckyn patory. Bo spems cryaensecknx poanenni 5 H0-x . on -
CTYIIL B SAUMTY CTYAEUTOD It G101 DLTYATIER TORMHYTE yiukepenTer. Tlocme-
mie rogpel cnoeit wwaan S ML Mengenees paboran o Cnastoll manare mep o
BECOR,
Bemaafiny gocrickenses Teopsecknil aeareassocti J M. Meinereesa

BRLIO omKpuine nepuodiieckosd Jaxons o cosdanue Repuocdiieckol cucmess:
ateaenmog, BoAnyYIo MABECTHOCTL (HWIYIHIA ENG JOKTOPCELR AHCCCPTALHA
«() COEAMRERNMR CTHPTA € BOAGH M NOMHMANHE PACTROPOR KK ACCOIMALMHES.
Pagpaboranmas [ W, Menaeaeerum mapathis Teopis pacTROPORE WMEET THATE-
MEE JLIH HAYKH M B HALLE BPeMIL.

Bugmoumsea tpyvaos 1, M, Memaeteers apaseTcs €00 KM <« OCHOBb
aumups. B orofl Kire nnepa&e Bes HEOPTANHYGECKAE KM Ohiid HLI0MERs Ha
OCHOBE DEPHOIHYECKOTT JaK0H,

Opranuyeckn codetad Teopmo ¢ nparTieod, J. K. Meageaces Mior pHE-
MAHHA YASIRA BONPOCAM TeXnoaorsn nedmm, On mpeanirad seeMepio ¥aeinTi-
RATH NOOMY HO(TH M CORCPUICHCTROBATL ¢f XHMIMECKYID nepepaloTry. dami-
TEPECOBABIIACh MEABIOPYAHDH npomunmicnnocTeie. Ypara, JL W Mengeaeen
PEKOMENAOBLT HMCNoAB3oBaTE YR Kyasenworo Haccofinm, O, ik Darpaor
cooell POXWHEL, BHEC PAI HEHHBX MPELIOMEHII A0NH PEssHTHA MCTALAYPIHE |
MHOCHX APYTHY OTpaciell 0TeqecTREHHOH NPOMBILIEHHOCTI,

Hayunan gesreasnocts [ H Mewsereesa Gnoma pecema suororpanmg, Be-
MHKM €10 38CAYTH B paspaboTie TEXHHEH TOUHMX WIMePeHiti, B TeopiH Boily-
xoiasanus, 8 desnke w8 xumpseckol rexnonorin. Hlesnsivn Gaan ero su-
CHATHBANHA 0 BCCCTOPOHMEM W PAIyMAOM WCIOILSOBAHIN NpApoaHms Goraters
Pocenn,

N s al TR IT R L M Medpereas 8 1887 ro omen M0 GODOGCTATE NOAHANCR Bk
OfEEDE MG TE GOS0 SETMEHRE, 8 NPHISMMANGE DODGEM B
S mm aewno Boeswnsei,
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1, TNMpumsemine  npivepo,  komopse
HETHEITCH CKBEATETLRCTEOM TOdTh 4T @Tn-
ML HBCHIT CAGHGING STRORMIME,

2, Yes omnmuanaTH SACTHE Peak-
WIM OF KHACHHECEN

3. Maorons  pramiiaaires:

I} qncaost sAeETponons

T} wEcaOM DT

) umenos HeHTpodHGR

4} mapEToM L

4 [oscoure, 41 IAMEETCE SHEP-
TETHHLCKHM YPOMHEs, it iebpainTe CRENY
CTPEHIA ATOMON HATPHE N, B30TL N, Kot
tna Ca, focdops P oo xnopa CL

NabopaTtopHeie onbiTsl

8. Hi ociome Teopsn crpeennn s
MOD  CORACHITE  CYILHOCTE  AHTERHN (b=
PUCAHSNIGCTE B HEMEHEHNE XM sy
CEROBCTE BIEMEHTO0

6. Cropemmo n CTPRHIM aTosin xi-
REMSECHINE Sesen Ton oxnof A=rpymsn ofy-
CANRTHRIKN

1} oamAaRchE PAssCL ATomnn

2) CEHERGNELE SH{SAE SAE 2 TOANGH

3 DTHEAEKGHOE GHEH AALKTICHEND HA
BEISIHHEM SACKTMEAOM Ca0e

A) ouEREOnoe s
HhLE £A0h

1. ChapaktepeyiitTe  HayUHOE W
HpaETIUCCEDE  JHEYCHHE  NEPHOIHSECKOM
HERHEL

ANCETEIL

18. BIaMMogeRcTeMe rMODCKCHOE UWHHES G DACTOORaMW KMCAOT M LISNOYER,

B nae mpofinpsi Hanedte no 1 Mn PECTREOPE ¢ MACCONOA OORER rMOPOKCMEA HETRMA 5%
W 3ATEM NO0ABLTE PACTEOD CYNLAaTa WiHes 00 Banasenss ocama. B ogHy npoBupey ¢
OCANROM ADDARRTE WIGLITOR THOPOKCHARE HETPWA W BCTRRXHETE. B apyrywo npobory mpss
DEATE COenm MMM COMNANYI0 EWEROTY,

JLnf CPEBHEHAR NOMMATE B 10yE NPOSHDEKEY NALDOKCAL MarkeE, K ocangy 8 Nepaoh
npoSupee AofassTe KAGCAOTY, A K OCANXY B0 BTOROA — WINETOK WEROYH,

dapanna, 1. HanNWMTE YPaEHEHWA XMMHLSCKKK DEEKLR, NPH NOMOLWN KOTOP N
MONHD NIWEATE 3] MADDKCHA LHHES, B) ruaporcs Markes. 2. HanvwTe ypaeHeHe pa-
BHUMA MMADOKCHOA LWWHEE C© a) CONSHOR EMCNoTor; 6) reopokceaos Hatpud. 3. Yo
OTAMERETER MO CBOMM CEOACTRAM MMADOECHT, LWHHES OT MAOPOXCHEE MErHumT



XrMUyecKkan CBA3b.
CTpoeHne BeluecTB FNABA Wil

§ 40. 3neKTPOOTPULATENBHOCLTE XMMHUYECKUX INEeMEHTOB

C Touxs APEHHA TEORIH CTPOEHHSA ATOMDR TRHHAIALCKEECTE NCMEHTOR K
METRILTAM 1 BEMETAEANEM ONPEACARETCR CHoCODHOCTRID X ATOMOR OTIRBATE M

B pepaogax nepuogndeckol Tabomupa [ M. Memeseesa caesa sanpaso

NOCTENENHO VCHAHBAITCH HeMETARTHYecKHe cooicTpa (cxema 14),
Cxesa 189

.. CONpEssiskWe APEICTRINSHME 0 OECNPBASNEHMEE ANSETRHOHHIRA
NOOTHOCTH & MONEKyNE B Gonpusd oTenoHn COOTBETGIEYET WETOn
e s =] T Monakynapel apdeTansh (MO, Maonakynapian ophernsh BHeeEa-
AT TP AAAMMONARCTENE By aTDMAEE OpheTaned A MNpe s7om
l—ITO ARECTPOHEAN MN0THOCTE CHOHUEHTDMEO0BIHE Mamdy BODAH aToMon

L (CERELBANNLER MO} MM 38 Rapamy (paopenscuie MO — MO,
WMIHWMMHMHHM
paspafioted & 1827 —1932 rr. O, Xysnowm, P Manmwsasos woop.
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B XHMIM WHPOKD IPHMEHSETCS IOHATHE SaerTpooTprmETeTEncTa (30),

CROHCTIO ATOMOB JAHHOID S0CMORTS OTTATHRATE Ha cela SACKTPOMB 0T BT0-
MOE APYIEX AICMEHTOR B COCOHHCHHEY HAZRIBAHTT Ewwm

ABCOMIDTHRIE FHATEHRA WEKTPOOTPHLATENLIOCTEN BLPUKRIOTCA ReyIoh-
HBIMH JUIH BHUHCACHRA SHCIAMMN, 3ATPYIHSOUMME WX NPAETHUSCKO: [I]IMeHe-
tine. [loaToMy ¥FeAOBHD MOMHO UPHHATE 3@ eTHHNIY SIeKTROOTPHIIATETBHOCTY
ATHR. JACKTPOOTPRIGATEIRNOCTH APYIHE JIeMEHTOR BHYHCIRIT COOTBETCTREH-
Hiv Tak HOOySaoT puuMepryin TIEUTY SHAYEHR OTHOCHTETRRON 3eKTPOOTpH-
HATEARHOCTH daesmenres (Tada. 19). Yucreniue SHYTEHEA ATeKTPOOTPHIATE b
HOCTEH B Talmnne Jann seckaa npalinmesHo,

Tabamua 19, OTHocHTEIREHR SIeRTPOOTHHLETEILEHETE
HEROTOPREE XMAOICCENN ATCMCITON

Iemesan|  Pagnl 1.
| I 1l n ¥ VI Y1l VIl
H
1 | o
Li e ] C N L F
2 ¥ L 1.5 20 15 3.0 i - 4,0
Ma My Al 5i p b €l
K] 3 ] 1.2 1.5 1.8 22 24 a0
E L Cr Fe
i 4 8 i1 1,7 1.8
L Br
5 1.6 28
Rh Br 1
5 & 0,5 0.8 13
Cs Ha
7 iR

Hanfioasiee suiscimie AEETPOOTPHIATEIMROCTI HMOET HICMCHT (rop:
ol paBHa 4,

JHaA UNCIEHARE IHATEHRA IEKTPOOTPHIETCALHOCTEN, MOKHO CYINTH O
NPHHALIERHOCTIE COOTEETCTRYIMIEND JIEMENTE K METALIAM 1AM HEMETALTAM.

SRR paapmatrsiauel MOS Sonewe, YeM CyMMBPRaA SHERME
sl hmpss PRI T anaaposns K wcaoiise A0 Ha MO anesrpos NONGGIET Ml -
GG NONYUEHHR AOCTATO O Ana STOro anepres. Ha MO Tax we, kak
LITO Hi AQ, pomeT Geamn HE GORES Q8K JOEKTDOHOE (G SHTMRADAANS Mkt
S sy MH CTEHAMA]L BoT nodeMy SOBAERTIYK CBrDe ofipaayer ofuuss napa

AR08,
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¥ merainos SAEKTPOOTPHIRTEALHGET, KAK NPABII0, MUHLIIE IWVE 3 ¥ HeMETLT-
aop — Goapme gpye Tak KaK aEeRTpooTPHIETERLHOCTE SAEMETTOR ROIPACTIET B
NEPHOTAX CARRR HATPABD, 4 B IAARHKY noArpynnax (A-rpyimax) — CHHAY BREPX,
TO HA DCHOBE NEPHOIMMecKoi TafuT i MOEND TPEICKIEAT, KAKoH H3 TRYX ade-
setrron ofnataer Hosmed AacKTPOOTPHITE N hHOCTRE.

TpH oOpAR3OBAHHE XHMHYECKON CBARH SUTEKTIRHIL DEPUXOAHT WK CMEna-
HOTCH K ATOMAM SUleMedTon, obfaganmmmy SoaLmed segTpooT PG Te bHOC TR,
Moaromy coeaenns of SACKTPOCTPRIETEABNOCTH ANCMEHTOR OCOMCHHD Badk i
MApH XAPAKTEPHCTHEE TPHPOIE W CROFCTE XHMHYeCKON CRIZH.

OrsereTe e ponpoe 1 (o 145).

§ 41. OcHOBHbIE BHALI XMMWHECKOW CBA3W

Motsavach NONATHEM STSKTPOOTRHITATETENOCTH AACMEITTON, MOBKHO [TPEL-
CHAATE B XHMWHeCKnit CBAAN B coeaumennn. PaanuuanT TPy cayqas ofipaso-
BAHHS XHMEIECnd cam

1. a) Mesay aToMaMH  SAEMEHTOR, ANERKTRITRHIATEILNOCTE KOTOPhIX
OAHNaKOBA. B WACTHOCTH, Taxoe BaapmoaciicTanc nafuiigaeTca 1pe odpasosa-
HHH MPOCTHX BemecTs — wemeraanos (Hy, Fi Cly, Op Ny) MOJCKYAR ROTOPHX
COCTOAT W3 ABYX (U HARORBIX IO

() MEHIY DTOMAMH B METULE, WIEKTROOTRHLATEIBAOCTE KOTOREN TRESe
O HAKORA.

2. Mexoy aToMaMH ANCMONTON, LCKTRPOOTPHIETEABHOCTE KOTOPLIX 0TI
HAETCH, HO HE O4EHD CHABHO, ITOT caOvial BCTpeMacTer ocoDeHND 4acTo, HATPHE-
Mep TpH obpazorannn monexyn soaw H,0, xaopososoepota HCL metana CHy w
MHOTHX JPYTHX BCILCCTE

3 Messry amossaMi VIEMENTON, AEKTPOCTHIETETRHOCTE KOTONLIX e -
QAETCA, HAIDHMED MERLY GTOMAMH IEA0HEX METR/LUIGE W aTOMAME [UI0reHos *,

< CERIWBANALME MO BOAHAKEOT B TOR SBCTH MECOERBENHONT M-
CTPRRCTBE, B KOTOROM fipe CONWKEHRN ATOMOE NEPOEPWBaDTER A0,
YHAETE TA BB B peayneTate nepasposmEies napl AD soadeeseT naps MO ogea
Vg CERILWBIRNAUAR M tia prapuinacusin. Med neperpasadin 8 A0 of-
LITO BASVOTEN d, W ©," MO, NpW NEDERpbIBaHA 0,AD — d, w &,° MO,

i nrwmmup,up;m—-:,.r;.nﬂmgnt;m
[ameancea |*) yraEaEBMET, 9TO 370 pEAapenRowan MO, SnaETpod
HE CRAMSEELERE M0 YOOpMEDETTCA Cannaee, Sew s A0, 3 HE pas-
pebmoued MO — orafles, se 48 A0 Noorowy ssuecTes Gaa
ANEKTPOHOE HE MO™ smvecin Bones crabiunee v saoBopor — Ha-
AR SNEETROHON HA pRspeEnakmigay MO° afyonoenvaaeTt Gonbluiyo
EHMWSBCEYE) BKTHRHDCTE.

* sl poncaenme ma o 144
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DNERTPOCTPHIATENLHOCTE ATCMOHTON AITHSET HiL PACTIPEAENEHHE AISKTPIHOR
SMEHCTY BAAMMOZEHCTIVIONIME GToMaMi. B sapicusMocTy or XapaKTepa pactpeme-
JEIHA RIEKTPOMGE B BEECTEE PARIITEINT TP OCHORHRY RRS XHMITSECKOH o
KOMAIENTINGIO, ROoRNYG W eemaotpseckyro (os. yeebunk 9 waacca). Kak npasioo,
B STHCTOM BHIEs NEPEYICIEHHEE BUIL XAMESCCKOH CRASH BOTPOHAIOTCA PREIKD,
B OoasiHHCTEE COPTMHCMMEE AT MECT0 A0 e PECIHEY BUAGHE CERAIN.

Kosanenmnan chiab, JT07 Bil ceasi odpasyerca UpH BaanMogeicrsan
ATOMOB ¢ OINHAKGEO AAPKTPORTPHUATEARROCTRE {(Repamil caywail). Paibepes
MPHPOAY NHMHYCCHKGHE CRERIE ATOND B

Flz-za ouHAKOROH MTEKTPOOTPHIATEALHOCTH ANEMENTOD OTAAYE MICKTPO-
HOE QMM ATOMOM 3 TPACORIHHEHHE HX IPYTUM NpouaciiTy re moryT, Herpya-
A0 AOFAAATHCH, ST0 B TAKHX CIVMAAN RUEHTHHE AMEKTPOHM OKASRIBAKTCH Ha
CIIHAKOROA PACCTORINN o aep ofong atomop. [Tpe stom ofipapiores ofingme
MIEKTPOHHBIE TI2P6, CHASKBANILIE ATOMBL

Obfpasorasme Monexyn nofgopoda Hy 03 aToMon nojopoia MOKHO 00K~
SaTh Tk

He+H«— HIH

XiMHIECKYI0 CHAML, DOSHEKAHMNYID B peayavrare o0pasosaHus olninx
(CHABRIBAKMIHX ) ANEKTPOIHRY ), HASHBAKT KOBAACHTHON CRIABI.

Kax IpaERaG, P ﬂﬁﬂﬂaﬁﬂﬂ.llllﬂ X MPYECKOPD COSIHHEHNSE aTOMBl pOAaR-
AT TEHACHILHK K nprobpeTemino yeroilmeoi KoRgirypamm aHeninero a1ex-
TPOMAOTD CA0R (H3 ABYX HIH BOCHMH AICKTPOHDR) KAK B ATOMAX WHEPTHRIX Ta-
son, Tak, npu oOpROOBERNMN KODLICHTHON CHHIN B MOICEVAC BOTOPOLE KEXCILA
Wi ETOMOE BOAOPOAE TpHoGpeTaeT yeTol Ry SIeKTPOHHY I KoHIMTVDaHo
cqer obpasoratia obuiel aackTpomnei nape. B apyrax coydanx npe ofipasona-
HHE KORAIEHTHON coaa, vanpusiep o sooesyvaax Fy, Cly, sasasil avom mpuod-
PCTAET VOTOHIMIAYI0 KOHPHIVGUIND, COCTOALNIG I BOCKMH JSKTPONOR.

Mrax, KOBLACHTHAR XHMFYECKAA CAASLH OOPAIVETCA TPA NOMONH o
COASMBAIOITNE SACKTIHHEIX AP, TT0 HECT0 HBN0PEKANT ¢ HOMOHIEED TAK HAIhi-
BaesMbX ATERTPORNMX thopmyi, Kax cocmamans s dopagsn?

A IlTpnwmep Cocrasurs aaesrpoHHy D GOpMyTy mpocTor BemecTaa asors N,
1. JanuchHBaNT CXeMy PRCOPEAEICHNE AJICKTPONOD 00 SCpreTHecknt
¥POBHAM H ODAYPOBHAM B ATOME 930Ta0

R 2
N[ [T11]1]

2. CFrsievwasoT, 4o 6 aToMe A0TA TRH HCCHAPCHHLLE SOCKTONE, MDEToy
MERTY ATOMAMN a30Ta 0 MOTCENAC DOONHEI0T TPH COARWEEOITHC KT PO

AL
Mol
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3. O7aeapno oTMESA0T HeNGIEACHIVE VIEETPOHHYIR HAPRY HE BHEUNEM
AMEKTPHHNOM YDOBIE KREICID ATOMA AS0TE

LI
SN == Ny

Takns NyTEM MOMKND COCTABITE JACKTATHES QOPMYTI BOEX 308, MoIo-
KL KOTOPLE COCTOAT H3 ABVE ATOMOR,

CreayveT HMeTh A BIZY, 970 HE0OPEeHNE 3IeKTPOHOE TOUKAMH YCIOBHD,
Kamaan Towka mpeicrapiaer cofoil saexrponnyw opinTans onpejeneHAoi
choapaint. Cyuocts obpaiopinms ¢BSIHEIRNINE ATeKTPOHREY Nap olhicHATeA
NepeEpLBaHes WERTPORREX opfrascil. [eperpuBaTecs MOryT TOOEED opin-
TATH HASKTPOHOR ¢ ANTHRAPLLICTRHLMI crmamy (¢ 132), Jaexrponnas napa
MOGKET DOCTHAYATE NEPERPHBANNE S—$-, $—f~ WIN p—p-30eKTpodeEx opbuTa-
acit {pae, 61) BEcas adeitpollsie opbHTaayn NepekpRBARNTCA 10 JHINTH, ©Oe1M-
HAOMEH eHTRR By aroMoR (puc, 61), T0 Takas CERAL HEAINBRETCH O-CRiismn
{CHTMA-TEARR), ;

B caydac opasobatiis KpaTibix p—p-cansedl (asoinad wan rpoiina)
W233 EIAHMUO TEPTENIHKVISPHOM RCTIOIOMCHNE B aTOMAX P-30eKTPOHHRX
opinTaiell ToIBKD aBa B3 cEAacH Mosket GuTe G-CuaIbo, DeTansnke p-aaeT-
PaRNEE OPONTATH NEPEEPHBAKRTCR 110 008 CTOPOHE OT JTHIHN, CORTHEmei
aapa aromos (puc. 62). Takas cpash HASKBACTCH T-caaznm (nn-coass). Hanpn-
MCP, B MOJACKYAE A30Ta TPOUHAA CRAZR O1HA O-CHAIL W 1De K-CBRSH.

B ZEAWCHMDCTR T TOTD, KAKEE lﬂfm'PﬂJ!lHHE' D‘IJ-&HTHJH H KAl NEHEKMHa B
OTCH, OPAIVIOTCH XHMHNECKIS CHASH. MMEONHE PAlTiTTHye OPOMHGCTL. THM
i OO BACHACTCA, NOUEMY TIPH HATHNHN ARORIEE 0 TPORAEX CBAIEN OLHN M3 HHX
PAIPHBRIOTCR JEMNE, & IPYINE TRYAReE,

i
e T
> = =
Pue. 61, Ohpasosaniie G-cagan Puc, 62, Obpaaiie Puc. 63, Crosa am-
B peayARTATE  IEpERpMnEm R-CoH [IEkEsA

8 = Fomagl = S 8 — P—P-
AIERKTHHEHIY OPOTaLe
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Henoanpuas u noaspian Kopasentusie cesan. /o enx nop sul pacesar-
PHERTH OOPAIOBAHNE KOBANENTHON COSIH MOBLY ATOMEMN O GAWHAROBON JNEKT-
POOTRMLATENBHOCTLN {nepsuid cyHaii).

B smom cayime cRAILBAINNNE JLKTPONEHEES TAphl PACHOTATAKTCN CHMMET-
PHYHO MRy sSApaMi CORTRHAIIMXCH atodon. B peavawrare ofpaayiorcs
HEROLREHSE MATERHAN, B KOTOPBX MIEKTPOMHE PACTIOUIEENE CHMMETPHYMED OTHO-
CHTETRHD SAED,

Kosanenmiym XHMUMECKYI0 CBSRE, KOTOPAA oOPASYETCH MEMLY BTOMAMM
€ OJAHHAKOBOH JACKTPOOTPHIATEIRROCTEI), HAZLBAWT KOBAACHTROH Henoasp-
HOM CAA3HID.

Ho Muome MOAeRYIL COCTOAT M3 ATOMOB, 31eKTPOOTPHIATCILIOCTH KOTo-
PO HEAMAYHTEARHD OTANYAKTCA (Bropoi coyaait). B atom caysae ofimas aes-
TPOHHAA Tapd CMCMACTCA B CTOROHY DOJEE SekTpooTpHIETETBHOMD AIeMEeHTa,
HATTPHME: x -
He++Cl; — H ClII wan H¥CI*,

e &+ 0 &= (MHTACTCH <AEaETas ) — GACTHIMEIE SAPsAK, KOTOpBE N0 aGComoTHo-
MY AHAYCHHE) MeHhme |,

B aanmom cayuae B TOR 4aCTH MOVICKY AW, TAE HEXOARTCA Goaee BUICICTRCT=
PHIGATENBHBH ATEMENT, HAKALINBIETCH HIOMTOK OTPHUATEALHOM 3aPAAa, a roe
MEHES ATERTROOTPHIETEARHLI 31eMeHT — NSOMTOK  TOROKHTENRHON  A3PR/E
(pae. B3). Takne MOIeKYIN HAILUBAOT JOLRPENBLML,

XHMHYECKYI0 ClEan, 0GPAZORARNYI0 ATOMAMN, JACKTPOOTPHILATEIBHOCTH
ROTOPLIX OTAHMAKTCH, MO HCIHAYHTEABHO, HASHINGKT KoBAICHTHON noaspraok
CRASND,

Homiaa cosas, J707 B chAsH ofpasyeTca TP BERMMOISHCTRMN ATOMOB
MEMEHTOH, ANEKTPOOTPHUATENRHOCTH KOTOPLMX PCiko pasarHanTca (TpeTHil cay-
swait). [ipn atom MPORCXOINT HOSTH DOANOE CMENIEHNE ATERTPONOS (AIEKTPROHHLIX
OBIARDNY) OT STOMOR ¢ MEHRICH AIEKTROCTRHIATEABHOCTER K ATOMAM © OObed
ANEKTPOOTPHUATENBHOCTRIG, ATOME, KOTOPME NOYTH IIHOCTEN OTEIT CBOH b=
ACHTHLIE AIEKTPOHE, NPEIPAIMAINTCA B NOMGRITEIRHO 3aQHKeHNNe HOKK, 3 JT0-
MBl, KOTOPLIE 5TH AMEKTROAR TPROGPETMOT, — B OTRHIATETHHD JADEHCHILIC 10HEL,

Hotn — 070 aapasennkle SAcTHIl, § KOTOPWE TPERPANIANTCA ATOMB B
PeayIbTATE OTAAYH WiH UPHCOCTHHENHA MIEKTPOHOD,

CxemMaririecki NpoUece NPCEPAIMCHIE ATOMOR B WOHL MOKHO MaoGpaanTs

TakK.
r

[ I 1] 1
diNa 2 B le+ uF 2o T =NatF-,

SHAETE NTK Bel, . BRECTRONHAS NANE HE PAXPRKNRIOWER MO™ NONHOCTER HORTHRN-
3oy, sanpusep, soneeyna Hegio )l (o, ve cyumctiyer,
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M i

i

£ 1]
Na+F — Na*F-,

Nas+<F: — Na*[sF oI

(drropil HATPIS COCTOMT M3 HONON HAaTPHA Na® o Qropil-#oHos Fk
kypea IHIMKN HIBECTHO, 4T0 NOAGKITEARHO 1t OTPHIEATENLH S paRasi-

HLE YACTHIE B3amsns NpHTSrHBaoTes. Cacaosirenbin, MemLy oAosHTe -
HEIME W OTPHOATEIEHBMI HOHAMHE CYUIECTBYIOT CIUILL BIANMHEOTD OpHTHReIs,
T, 8, ODPREVETCH MOHHAR XHMAYECKLR CHESH.

KHMHUECKYI0 CHASS, DOSHHKARILYI0 MEHTY HOHAMM B peayabrare neficr-
B SACKTPOCTATHUECKNX CIL1 NPHTGKENNA, HAIMBIOT HORHON CBAILIO.

CoegnHenna, KOTORLE MPH aToM OOPaIVIOTC, HEAhIBAKT NONNBLHL coech-
nennayy. Hanbones THIMSHAS WOHHAR CRAZL DOAMHKRET B OO0 MEELY TR

HEMH METALTAMH W FICreHan i,

Houyaa cesss CVUBCTRYET TAKHEe B COAHE KHCAOPOACOAEDEMITHE KHCAOT 1
B DEIOSEY MOeHLY ATOMAMH METARLIOB 0 ATOMAMHE KECI0POLE-
CITBeTyTe 10 BOPOCH 1l BREIDINNTE yupasseian X —T.

JHAETE J111 BB,

Y4TOS

. 1. Yo ke SNEETPOOTRNIETE
ioete? Menoneays rafiiaiy 19 6 neproan-
qeCiyis Tallasigy, PACTINAaRHTE KMIIeCKie
EHAKN MEPCTCACHIBN HHHE . MICMenron o
THpARE BOFPECTENNE Snavennil A9eTpooT-
pHmATEAOCTY, deoddop, Mmoo, Gop, e
AW, KMEAGPML Kpesmiil, e, veiepon,
EOAODOE, AT, TR, Ofpa. ARSI,
BLLEai.

2 [lotiesmy  HACAORWE  AHPEHNA
ATEKTPOOTPIIETEAEHOCTCH  BTOMOB 3Ie8H-
TON IR EYT CYAHTR 1 AL XA ce K
ETEEE, Boanmamnen sesny arosasn? [To-
HCHHTE WL KOHKDOTHRE IMPAMEIL,

3, B rverpauax  pamaumm  mo TpA
ipopsyan  coRIWHeRRHE  © &) Mo
G} wonmrenTiiol DOOHpEE B) EOmaETs
a0l nenoaapeod coaaen, Haobpassre wx
AEETPOHEAE Uiy s,

L T

< METOE MO NERGNEINGT 1A ONPEABAEMR (APEACEIIaNWR] DRaKLE-
AHHOH CHOCOBHOCTH BELBCTE 1 B TEODHN KUMAMBCKOS

£, Mama sewecres; CnFy Fio HyS,
LiC], NHy, Ny Tloncnme, maxoil il chsam
CYIBECTIVET SEAY HTDMAME 0 KIAA0M o7
pensnoM cocaipneaai. [y ¥

5 Yuprpms  GHANPHAA  BECET]RNIT-
priTeisocTel aneserren (el 19), co-
CTARETE NMMIOSCEHE (hapuyan 1 VST
caBmr OOIHE CRATMDIKNIAK BASRTPOMILL
AP 0 COMLIEHEIE it} KAAREEHN C BREOp-
Austy 1) ANTHHE © ROT0AG B} EACIODOS ©
dhropos; ¢} YTOCHAR ¢ CUpOil; A) YTREPOE O
LA KA BEHL

B Ha moakpersiny [HBepay OEEpEk-
TeEparEVETE EYIHOCTS FORE0R 1 KORLIETRN
crssell, [loRciorme, moeeay @0 S BIL N
MITCCKIN] CHAEN PORD 08 [N HRANT,

7. Kuxoe copnmpenne snasence Sonee
MPOAELS M A0S O 0LHT AT 19
poume s G erepen naTeen 10T LT0pEs
AT W) SRR GRS W Eposi Kath-
Lt ) ATOPAUL KRARITHE HUIH SOOI KR
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§ 42. Kpuctannu4yeckue peLleTen

osrogirie 155 o 1 &4 (o © 15=1061

Kpucranmeckne i asopduisie sentecrsa. Eco paurpofims. Kainiim iwm
APYTOE TBERIOE BEUCInO, TO COpAIvIOTER MEIKHE KPICTaiiHkmn DT E HHOT
thopabl. Takme BOECTED FEIMBENT SPCmELTTReckIoii

' Toepane nemecTea (CTERN0, CMOIK ), PR Vaape

'?‘:? OBPAZVIDIIHE OCKONKH MEONPeAcTennoN fopMel, Ha-

i i AnpAT auopgmsest, T, ¢ GecihopMeinss,

' : Rak e 00LACHATE CYIRCTRORANHE TREPILY me-
B ' ; WECTH O CTOVIL  padANYHadY  cEofcTRAMI?  [Toueay
By AR R KCTATHEECKNE REIECTRA NPU VARPD PAcKLALIBa-

% KTCA D ONPEIEIeiiby INOCKOCTAY, i amopdHbe Re-
IECTHA ATHM ChOfcTIOM ne obaamoT? Moo mpe-

THRTOGET Iy ST B KPHE TANTHYSTEN Y BETIECTHAX
Pue. 64, Pacliuosenie  cocramisiouie 10 SacTinnm (b, aToMA, MOTeRyIs )
ATUMOR. YTACPOAa B KPIC- g gy HANPARACHARY MAXOIATCH (UTHOKE JIPYT K Ay
e IV, qeM B apyrix. Tak, B spacTanm mpadsima B o
IWIDCKOCTAX STOMBL YIEDOUE  PacTIOUMMEEHET  GaIEKD
QAHH K apyrosty, obpsys cooll, 4 8 apyrax wocko-
crax — Gosee gamseko (pac. 64) Hsenwo o mowocko-
CTHM, B KOTOPKIX AT0MB VIVHPOIA HAXOIRTCH [EUVTLIC
OMHN OF IPYroro, rpediT Jerko PAciieniseTos i Ye-
MYHKEH, HATPHMED, KOIGA B OHIETE  KAPSHTAmROM.
Hoaotwam caoiieTsami OMIATAET, KATPHMED, CINVEL
B xpucTariax MOHN, ATOMB MAH  MOJICKYTh
PACTIOVICGKEH B CTPOIT YIOPSICMENHD, HA ONpELeaes-
MBI PACCTORHIEAR. 3710 NANDMIHEET PEIIETKY ¢ Yepe-

AVIOUAMIECH  VARAMIL, OTCHR HASEANHE — KPACTAN-
Puc. 63. Cxoema crpoenin AHYSCEAR PeineTia,
EPHCTALTHYECKON - pemreT- Kpncraaimdeckoil peimetkoll HAaMBaNT copo-
KH MO HATPIA EYNHOUTE TOMCK OROCTPANCTEA, B KOTOPWX PECHo-

JATAKTCA SACTAULL, 0OPAAYHHIIHE KPHCTALL.
B aapmcumocTH o1 1O, KAKHE "SCTHIIE fiaxo-
AATCH B OYATHX AT00 [HEHETEN,; PAATHARFT  SOMNA e,
ATROMHGE 0 WOIERYIRPNDE KPUCTILTINecKLe Peuiem-
s, Hapecti n semavmveckue KpHCMOLILNerKus
R TTIT,
B aMopunx ReMecTREN TAKOM SKOHOMERHDT
PRCIOVIHGESHHE YACTHIL HET,
Pue. 66,  Pacooaosesie Honnbe KpueTatreckwe pemeTed. Takuo
aTOMOB YEACpoma B kpee-  PCIICTRH  XADAKTEPHK AM8 HOMNEX  COEIWHEHHI,
TILIAX WINAR, B yamax nonnwx pemeTolr HAXOAATCR OPOTHEGNO-
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OGO 3APEEEHHRE HOHLL THINMMLME TPEATTABMTEEME FTHX CocTHiennil 18-
agores cood. Hanpusep, B vasax kpHcTasindeckol pemeTn XIopiia HaTpHa
HAXOAATCA MONL HATPRA M XIopHL-wome (pec, 63 ).

B xaopiie HATPHA Kaaasiil on cassan (B TPEX NeprcH iKY IAPHRL T0CKD-
ETSX) € IHECTHIO TPOTHREONOUKIANG JAPetHMH NOmaMi. D IKHEE HAXOZATCH i
QUITHAKOBSTE PRCCTORNMAX APYT OT Apyra. ofpayn kpuetanis kyludeckodl dopan
{pwc. 65). B xpluctaniax XaopHEs HATPHS OTIeTbHBY MOJCKY XIOPHLL HATPHA He
cymectnyer, DopMyns HOHHOM COCAMNEHNA OTPRKAET UE COCTAR MOMEKY.TH, 3 C0-
OTHOIEHNE NOTOEITEALHBX 1 OTPHIA TR RHELS MO,

ATOMENE KPHCTAAARMECKAC pomeTid, Boyagax aToMilX KEpHCTaniige
CKHX PCLICTOK HAXDAATUH OTAGAbNLIE ATOMBL CBHIAHHBIE MERLY coloil KO-
ACHTHBIME CBAZSAME, Tak Kak aToMBl NoA00H0 MOHAM MOTYT PAcOOIAraTeCs B
[POCTPAHCTBE TI0-PAIMOMY, TO W B 3THX cay4ass obpasyiorcd KPHETALTH pas-
anunnii opusl.  Hanpasep, B yagax KPHETALTWHCCKHX  PEIIETOR  AIMAKS
(puc. 66) # rpadmra (puc. 64) NAXOIATCA ATOMBL YTIEPOLE, O H3-3a PIUTHNHEOM
PARCIMMIOAEHHA ATOMOB KPHCTIAIM AiMass HMEOT ORTaaIpHeckyH thopmy, a
EPHCTANAN TPpadiiTa — NPHEMETHHOCKY I,

Moaekyaspume EpHCTALIHYeckWe pemeted. H o yamax sonexyiapHey
KPHCTRAAMYECKHY POETOR HAXOAATCH MENOAAPHEE WA NOIAPHEE MOJCKYAW,
Hanpumep, 5 vanax KpHcTamiMuecskodl PemieTin KRCAOPOLE (nps TeMIepaTYE
micwe —219°C) RaxoaaTes HenoARpHNe Moaeryau Uj, B YAAEX KPHCTRLIIE-
CKON PEIIETEN TREPADIO XA0POBOIOPOTA (npn Temneparype iwwe —144 "C)—
poaapawe motekyas HCL Kag # B npeiuayuiny coyvuasy, o JaaMCcHMOoCTH or
HIANMHOM PACOMIDKERNA MOJEKYA B NPOCTPAHCTEG MOTYT OOPAiOBLRATHCN
KPHMCTAMAR PARTIIHON (hopMEL

FapHCHMOCTE HEEOTOPRIX (huamecknx cRONCTE BENlECTH OT THIOBR KpH-
CTALIMYECKHE pemeTor. Cymecroyer CHEIyINMAd JaKOHOMEDROCTE:

E:mmmmmm, MO MOMCNO Rpedexaamb
;mmmmﬁw:mmmmm,

Moabsyack 3706 3EKOHOMEPHOCTREY, MKHIMTACMCT NPeRCKAlamh, KAKOBH
APHMEPHE AOMRAE GLTL TEMOCPATYPE NIARIEHNE (PTOPHIE HATpIA MaF, dro-
pa Fy; u droposoaoposa HE.

B yanax mpucTaaadeckoll pemeTsn (PTOPHIE HATPHA HAXOARTCH HOHH
maTpua Na® o dropi-nonm F-. Mescay i IeficTEYET SeKTROCTATIEeCKIE
CHJbBL NPHTAKEHHA, KOTOPLIE CRABANTENRHO BEIHKIL Yrrodst pacTUTaniTh dyropi
HATPHS, HYRHO NPEOI0IETE 3TH CHIL W PASPYIINTE KPHCTALIHYECKYH) PEINETRY.
Fuaunt, TEMIEPATYPE TIartenns qrropils HETpis aoista T BRCOROIL.

B yaaax KpHCTALTHIECKON pemieTsn (PTOpL HAXOAATCH HENOAAPILE MOJe-
wyau, Cian cuertennn sexay s webonsmme, loaromy drop gonmes
HMETE MHIKYI TEMIEPATYDY TIABISHIA.
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B yamax spneranimyeckoil pemersn ropoBoLOposa HAXOARTCR NOTAp-
Hbie Mosesyab. CHAN CHETUIenns Mesuy HMn ropasgo Goasme, dem MERCTY
HEnoApHEMN Moseryaami. losrosy TeMueparypa maniens GropoRmIopoLa
noomwHa GBTh FOPASL0 HiKe, Yem Y hTOPHIS HATPHS, WO BRLC, SeM Y BTopa.
JECTEPUMEHTAIBHBE  1aHhIe, npuBEReHHbE B Tabime, IMYITHE P AARTT 010
NPenNoAKeHHE,

Hasnasme nemectmn TesmepErypa WIERsHEA {E "C]-
Prrogeet wampun NaF 995
throp ¥, —2)
Prropasoaopoy HF -3

Komanenmibie cusan Memmoy aTOMAMH ON0HE TPOMHBE, NOOTOMY MOXHD
NPEATIOAATATS, MTO LA BCOECTH ¢ @TOMHOR PEmeTRoi CADaKTEPHA BLCHER TEM-
NEpATY TUGRRIEHNHA. S0 ToRe MONTsepaaacTon wa npakrise, Tak, nanpumep,
rphHT IUTABHTCA NpH ONeRb BRCOKOH Temnepatype (3740 °C),

Drrnetsae [Ja BOTLfECCIL 31 WENAEETe yipassenns. 1 —4. Poomrme sasgam 1, 2 o 152].

4 BatenTHOCTH GAEMENTOR B CRETE BAEKTPOMNOI Teopuw. [Kax fam yae -
BecTHO (€. 32), sazenmuocinn — ame cROCOBROCY EMANGE 0OHOL0 SAEMENTIE M-
COSCRINANE WL SAMEUEmS onpedeiennos Vel amomos dpyeoso stemenma. Y ie-
HHE O CTROEHHH aTOMA IOGB0JASET PACKPRITE CYTITHOCTE 3TOTO NOHS THA.

HOCMIL 0OLIMND ONPEdeREMCR NUCTOM XUMUMECKIX CONIel, Komo-
poie obpanpomen mewcdy amosmamu,

A B lrmum_m mﬂwun;tt (a ux m; malmj

Bu yvie swaere (c. 142), uro s GoastmseTee CAVYACH KOBAICHTHAR CHAZL
ClpAayeTest 3i CHeT obumx AneKTpoNNLX nap. Yame scero B nponeces obpasona-
WA OOUIIX ATEKTPONHEN HAp VIACTBYIOT 000 PEarMpy MK aToMa (K i
HHE NPCEOCTARARET N0 O0HOMY SACKTPOHY ). DAHAKS MIBECTHED COysan, Koria
OOV CORILMBAIIYE) AACKTPOHNYIG 1EpY NPEAGCTARRSET TOALKD OGN 2TOM
Takue npusepns OyayT paccuotpens n ywebnmke 9o mraces,

Taxnm obpasoM, FEUICHTHOCTE B HARGOIEE SHCTO BCTMSANITIHECR IV WANR
CNPEREASETCA WHCADM DOUIME ATEKTPRONNLIY NAD, CORILBAONHY ATOMBM B 22K
108 COC A CH IR,

Hanpusep, saesrponinyio gopayay mevana CH, nsofpasanor tax

H
HIC!H
H
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B Moaekyir METARA ATOM YTASPOLA MMECT derHpe o0NHe AIeKTROHHECE
napnl. D0 CAHAYAET, ¥TO Vraepod seTkpexmnenTen, Kasawii e atom soiopoia
HWMBST TI0 TR OOCEH AMeTPpORnol Nape, T, 8. BOAORIL OAHGBLTEHTEH.

Ofmue JASKTPOMILE Taphl MOKHD NA00PEIHTH B B BHAE YEPTOUEK, 1y-
YACTCH CIpYCmyPaR opuyan:

§ 43. CreneHb OKMCNeHWs
Mowropare EE‘ﬂ e 58y i § X (e, TA=T3)

OxuncacHne ¥ BoccrapoBaenne. Bzanmoseiicrone R2MECTE ¢ EHCAGPOLOM,
EAK H B3aHMOJETCTENG BOJAOPOAE C OKCHIAMH METALIDE — 3T0 YACTHHE CAYYIH
ORLCIL M T -S0CCTTAN SIS RGLY Pedkiu, TTPH KOTORLEX POHCKODHT HHETE-
IWHE B BOCCTAHOBACHHE ATOMOB 3meMenToR, PACCMOTPHM TAKHE NPONeccs © nodH-
Wi MPEACTABASHHE O CTPROCHIN SACKTPOHHLX O0I0MER ATOMOS,

Comoctanuy peakigni obpasomnia orchaa memad L0, cyabduaa nemis
Li,S # dwropuaa auris LiF, B arex peagunax npoHcxoanT Nepexon aickTpiuos
07 @TOMOB JHTHA K ATOMAM KHCIGPOLE, CEphl M §T0Ppa CoOTBCTCTBEMNG,

"=
[-] ¥ =1 =3
"iLj + D!=E|—ijﬂ

BOCCTHIGIRHTE T DEHCH T
{mmEeTeR ) (eOCTA PRI RS TCS |

!

i} ]
2L| * S‘IJIJIS

|—.'.!r —1

i} ]
7Li + F,=2LiF

Ha npumepe 3THX pEakiiil ME BHIMM, 970 A0THI {MEHEE SASKTPODTHAIE-
TETbHET BIEMEHT ) OTARET BATMEHTHRIC SICKTPOHK, & KHCA0poa, cepa 1 dirop (Bo-
Aee ANERTPODTPHUATEILNLIE DAeMEnTI ) HE NpHeoeaniaoT (Taba. 20).
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Tatanpa 20

DRCETPOCTR- Xustrecany
DETPOEERE P MATETRHOCTR | CXesa hpoiecces Sindreckorn | daopenyam
HAARBITHEID CA0 dTosmi PEATHRYEIITHY B e D e oipayonmyes
WIEALTITON BOIGECT
i = |
“'ng 2z 1 +:|L.|: .éﬁ‘ , L ol Ln
Lo T E:-f Li
&0 35 N B
/
aLi 24! i old 2, 1 i
aigs 307, BT, G Li,s
+55 3sp* 25 oLl 28, 187
.gLi 25" ! Jd2e, 1F el
wf Hfap 40 aF 26, Te LiF

lponiece oTAauN AICKTPOHOR HASHBAHT OKMCAEHHCM, & NPONECT MPHCO-
CAMHEHMS — BOCCTANORIEHHEM.

AmosMsl Wil MONB, KOmOpLe & JONNGH PEAKEEE APUCOEOUNTION
SREKMPONLI, AOAANIHCA OKECAUMEARMY, 6 KOmopwe omdaom —
BOCCHIGHOBUME MU,

B mames npwsepe aToMpl IMTHs B PESKITHSX ¢ KRCAOPOAOM, cepoil i drro-
POM OTADOT ATEKTPOHLL, CASAOEITEILHO, O1H OKHCIHETCA W ARINTER ROCCTH-
ROBHTETAMIL ATOMBL % ERCI0POIL, Cephl it ITOPA MPHCOSTHHAIT JICKT[OHEL,
T. €. BOCCTAHARTHEAOTCA, I, CASIODATEIGLING, ARIAMITCR OKHCTHTERAMIL,

Creneus oxucaennn. Coeyer oTMETHTL, UTO I3 TPEX Pearmiil, Vicaanumy
B Tabane 20, oour noanil nepexoA ATEKTPOROE HAGOAETCH TOALKS 1PN
BRMMoelcTEIN AnTHA ¢ @ropos. B ocTaanHEME COVNAAX TPOHCIOIHT YAcTHM-
HOE CMELICHIE MICETPOHOR OT ATOMOH JJHTHH K STOMAM KHCAOPOIA W CEPRL. D
OOBACHAETCA PASHOCTLN AHASCHMIT AIEKTPOUTPHIATEABNOCTeR. B nammx IIfaae-
pax aTa PASHOCTH B cAydae anTus o gropa mandorsuss, [ToatoMy TOALKO B0
drropuae DHTHA AAPATH, KOTODBIC [OCTABICHE HUL JMAKAME XHMIWMECKHY 3098
MerTon, fGanagn K +1 v -1 B okcnae w ocofienno b cyvanthuae mrmma daknme-
CRHE SIpHOlE CHRALRHOD OTTHYAOTCSE OT [DECTaERC N BLE. IO OTHOCHTCR K O0dh-
IMHHCTEY COSMURENHH, 00pasyiumMxcit B ORHCTINTETRHO-BOCCTAHOBHTEALHILLX
PEAKIHAX. JAPRMLL KOTORRE CTARAT HAX SHAKAMIE SO0MUHTOR, ARTAKTOS YOAO0R-
HBIMH. JTOT YCAOWNLEE 3APRT TV HAIBAIHE CINERErt OXUCIENI,
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'_E'“_II-HIH_ = wunidi 3apRd saemenma, paccwu- |
| manesil HCXOO0R N3 YEAOSUN, MMO 8CE CARIU & COLOUNENUN NONNbIE.

CreneHs DEHCTEHNA MOGET HMETh 0 IOIEHTETRHGE, ¢ D'I'Dl-'tlli:'ITHbHﬂ'F._y

HVIERDE 3HAMEHHLE, Crenens okHcaenis CTABRTCR Baa cumboaos aneserra: Ha O,
N

NHs, Culls. (3naxH «ngiocs Wwid sMHHYC» CTABAT MR SHaYeHHEM CTenesH
oRHCIeRNA, Hanpusep +1, =3 1 v o Tipn obo3Ratennn sapsEion HOHOB SHAK 3a-
paAA cTaBaT nocde e 24, 2- 0 1) Beauny crenenit OKNCIGHUR tnpeced-
ER WRCAD SAEKIROROE, CHEMENNLLY O ARTOMG AMTHEE Rt T R Y L
STEMENTIG K AROMy (0iee AIeKmpOsmIIiiEmeRb0I0 SR MENITL, Tax, » XA0poBO-

gopoae HCl anexTpon arosa BOAOPOGE CMEINeH B CTOPMLY aToMd XI0pa, mosTa-
+H =}
MY BOAOPOI HMEET CTENCHE DEMCacHnd +1, 0 xaop —1: HCL

Mpasnia BEEEHCHERHS CTENEHH CRHCICHHA SAeMERTOR

1. Cyssa cTeneHel DEMCICHNE ATOMON B CORMMHCHNN BOOCAE PaBia my i,
A4 B COHGEHOM HOIE — 60 3apsIy.

2, Cmenens OKUCTENILE POENT N0 4% i condothisly amosos, TuIK & ano-
MO8, SYDGEUEY 8 COCTIOR NEnoARPHLT Motexy, manpiusep: Hy, Oy u o1 o obs-
ACHASTCA TEM, HTO B TAKHX MOJCKYIAX CMENEHNA AIeKTPONNoH IAOTHOCTH He
MPONCRYIHT, TAK Kak BEANNHAL MERTPOOTRHITATENRHOCTCR STUMON O1HHAKORE,

3. Ecid afesedT HEXOMUTCH B TAanoi nearpyine (A-Tpymne} nepHoiHLSe-
cKoll TABUTINTEL, TO BEICINAS MOUICCKHTEALIAR CTEMEHD CKICIEHNA ATeMerTa ot
mo pasa mosepy ool rpynns, Tak, sarundl saxemgeres so HLA-rpyinne, caeao-
BATEALHG 10 CTENEHb OKHCIennA papna 42, sainll waxonures B LA-rpyome, u
M0 CTEMEHE OKHCASHME +1, copa Haxoures B VIA-rpynne, w ce BuCIMAR 11080~
EHTENLHAR CTENEHL BEHCIEHMA s +6,

4. Crenens oxucnenns rops (Raubosee anekTpOOTPHIGITETRHOTO B8
MEHTA) B0 BCEX COBJIMHEHHSX © JIPYTHMM JlesMentasmy pasHa —1,

5. Crenens opucienns xucaopota ofsmn pasHa —2 38 SCEIoHeHnes co-

+1-1 ol =k =+ A S S

eaunenns OF 3w neporcwos; H,0, (H=0—0—H), Na,()y { Na—(—0-—Na).

6. CrTeneis OEMCACHIA BOAOPOHa BO BOEX ET0 COSMNHEHNAX pasua +1 aa
HEKIDYEHEeM CORTHHERNR BOLopLE ¢ MeTRLEMA, TAe ¢ cTeneil OEHCICHNA

#l =1
pastia =1 [ MNaH).
Jitast ATH NPABHTA, MBI MOGEEM BIITHCITHTE CTOMCHE OKHEACHIE OLHON0 XHMH-

SECEOND AAeMOHTE, COEMH MABSCTIHRE CTENEHH OKHETEHHAE JAPYIITS XHMAYMECERL e
MEHTON B IaAHOM COSIWHEHMH, THE, HANpUMep, ccian 'I'|‘.|I'}["I'_'||'E1'tﬂ' P IEA AT

=] 1 =2
CTeneb OKHCTERNS Xposa B auxposare kaans KaCraOn, cocranmsoT caeiyio-
e j'T.llE.EHE‘HFEZ
(1) 2+xa-2+(=2)-7=0;
2+2x—14=10k

r=14-2 2r=12; x=6 151



+1. wli =2

CAe oBaTeanio, CTeNeih OKMCABHI XPOMa B H10M coeanHerny +6 KaCraOh .
Crenens oXHCIEHHS HE BCeraa MHCIEHNG COBIUIAET ¢ BLACHTHOCTHI, Ha-
OPHMER, B MOACKYIaX kucaopoaa Oy noasora N, crensth 0NRCICHIA A1eMerTOR
PaBHA HYIK, B0 HUISHTHOCThE KHCAOPORE BN IRYM. & AS0TA — TjHM.
Peagmmn, NnpoTekammne ¢ HaMeneniem cTeneseil oxncienmns ATOMOB, Ha-
JLIBAKT OKHCIHTEIbHO-BOCCTARNBEHTE ThITHIME .

OrroeTeTe pi IOWEOCK 1§ BROOEHTE yISEEErEEE 5—5.

1 Yess ormipmorcn aMoplise we
ECTRL O KPICTer ki ?

2, Kax palimMAmTeH  TeMiepaTyin
ILEIRIEH A REECTE C [PESANARME . KRICT-
ANUSCEHME DEINETEANMILE 4 Ll:ullluii;?rm-
1i; B) mocwEypeon? Jafive obeacnene

a0 Jad assisies xapakTepHa  Kpic-
TALTIPECERS PelETi

1)} seveeRYARpIRS

Iy aromnan

3y iviid s

4) meTaAInEECKas

4. Kakas KPpECTALIHUSCEMN PeaicTm
¥ BERQOCTEL. FOUTVMCIIHOTG (W P s
CTNEE MCTALNA B Ean)?

® 1 Nps ssassoneficTim Doaopo ©
orcizoy segi ) obpasoraiocs 0.1 smoan
sean. Butuucasre o) seiccy ofipaacnamimedi-
CHAMEEI B) MLOOY 11 KOAIECTEG BT
oEcagn aean{ 1), BCTYIDEEero & (Mg,

NabBoparopHbie onNbiTE

1) sicmeryampma

2} amonram

3) wonas

4] METLLUN KRR

3, Yo rER cTElcHh OEMcaeRng?
B owem exoneTso i paiurme CTenenn DEie-
JPHESR i hRSEnTorTHT

B Cremenm GRHCHEIME MEDTENE B o
egmmeran KMnl), panas

14 24T 50 4 +2

7. CorTansTe Fmimein agHcarmi
HO-DOCC THHOBICTE A LY PERRIDTE: &) M-
HIEH € ERchopoass: O wescan ¢ onopos;
m) ey © cepodl (ofpeael shoicl e, mm
. 150

8 Corrasm crpysTymamie qaopvis
RBCACT: @) vk, 6 ) Gposneosoposiod,
i} ceprancTodl, ) xaopasi HCIO,,

2, B peaximm obpasosindgcs 4 o

cran Meinl 1) Bruweasse o) ssecy o wo-
SERCTIEG DEWCCTER MOLN, BETYmanoel o
PEEERLT ﬁ:l BLACCY B HOUUIPRECT I REIEC TS
APRACK DAORIHIEG .

19. CocTaBAeHWE MORCNOA MONGKYA W KPHETAANOD DUWECTE © PAANWHHLIM BRA0M

EHMHYECKHE CEASEA.

[BHE NASCTHAAN W METANNHSECKME CTefEnn. Mo 3A0AHKKD YHWTERR W3rOTOELTE
MOOENH BEUECTE G0 1) HOHHOR, 2) aTOMHOA, 3) MODECYIROHOE  EDMCTRNNWNBCKOR -

LR TR

Jagavud. 1. MNoacHeTe, La¥ DRINMIDTCA OrpeEraTtHg COOTOMMA 1 TOMNEDETYDH

NABBABHIT W KHMASHAR BELSCTE, NPEACTASMEHHES BALMMY Moaename. 2. O0uRCHETE G-

HOGTE 3THR padneuh,
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3axoH Asoragpo.
MonspHbiin obbem rasos FAaBA vl

§ 44. 3axoH Asoragpo

Myorne BENECTRA (KMEIOPOA, BOAOPOA) CYIECTHYOT B MA30odpasiom oo-
erosin. O rasooipassEs peilecTrMe Mu OyaeM BCTPEYaTLCH H B AaThHedl-
mes, M3 kypea dmanss Ay HEBECTHD, 9T0 [E3h NOTHHHMETC QPR CR
Jaomas, CUTIHM 03 TRKHE 3AKOH0E SEAACTCA sakod Asoraipo, Ossakomusmest ¢
MM moyipodned.

Orepumae W opaymmponka sacona. Hransancinil ysenwil A Asoraapo
pOpaTill BHAMAHIE U2 TO, 4TO BCE Tadk OUUHAKORG CHUMANTCA (saxon Bol-
a8 — Mapnorra), 06JaTA0T OAMHMAKOBEM TEPMHMCCKHM KOS(RpHIMCHTOM pac-
mapenms (aaxon Dei-JIoccaka) 1 WMexsT HCKOTOPBE ApyrHe cinnie croTIcTRA.
Ha ocHOBE 3THY JAKOHOB B chonx Hafunogeniit A. Asoraipo & 1811 r, ssexasan
CMETVIO MECAL, KOTOMNIA HOGKE NOATBEIHIRCE MINMUTHCTEHHEME ONLTasil |
Grana clpopMyIHPEEAHA B BEE SO,

B pafHBX o0bEMIN PARIMMIEX M08 NPH OJHHAKOBRX VCIOBHAX COLCp-
EHTCH (JIHHAKOBOE MHCI0 MOJCKYJL.

Ofsacnenme sagona Ascragpo. Moaspuedt odwen razos. [Tpu ounnx o
TEX AC VCIORHAX PAccTOAHRE MERJY OTACALUBIMH MOJEKYIaMi ¥ BCEX Mas0s
npHMepHo oarnakosoe. Tak Kak ofbes CaMix MOJEEYA 10 CPABHERIND © MCHOM-
ACKYAAPHWMI PACCTORHMAMH HHYTOXEH, TO M3 TOMD CASAYET. 4TO B PABHBIX
OfBEMAX PRATHMHLX [H508 (IPH OIHHX 0 TCH Ke VETOBRHAK ] JOIRHD BRTh -
HAKGROE STHCA0 MNIEEYL CASACTRHEM JaKONA ABORLADO ARIAETCR VTRE PR ECH e,
ECTU i PAMBLY (OBREMAY 20208 TP OOUNAKOEMY YEIDIUIY COOEPRUMEH OUUNAKDO0E
NUCRO MOIEKHE, M0 MACOK POUUNeiy 23308, § KomOopsiy codepanmes OONEKOROR
RUCHD MOAEKILL, MONce d0LMNb FANUMams otuNaNeEe ofbelnt.

Kak BaM MIBECTHD, TRRMMH MacCaMi SRTARTCA MOMAPHBE MACCH W NP0~
NOpUIOBATERIE WM Maces rason, Tax, nanpesep, 2 ¢ sogopota w 32 r Kucaopo-
1A COMEPAAT OIMHAKOBOE HMMCAD Maaekvd, T.€ 602+ 109, DxenepumenTatiio
AoKASAHD, 9T0 2 T BOLOPOEA i 32 1 KHCIOPOLA (NPH HOPMATRHEY YCIOBMAX) -
HHUMAETT oiinakoEse odmemu — 224 a1 Caeioeamiingo

Moas 2020 RPN NOPMAARNBLY Yeaogusy wumeem obsem 22,4 a.

Dmom ofbesM HOIHBEOM MOARPHbBM obsemonm 2aia. Moaapusi
ofnem zaza — smo obsenm 1 Moaw dannoeo :aia.
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Amenso WrineRuckl yeeseit 8 1811 r, omepmn s,
Aporagpo NOTKA HAIDTSESE BT0 MMaHEM,
(17TE—1B58)

Mousiprnii offeeM raga HaxoTnTes 13 oTnomesns ofbesMa s (opw w, )
I COOTBETCTHYIOIEMY KIVIHMECTHY BelICCTRA W

L.'
Vu=—

W

tae V' —olmem (B n), v — kovmmecten semeetns (B soanx). Takiu nbpazEoM,
MOARPHEITT 0OBEM HAMEDRETCE B 21/ MO8
B pacwerax caenyer yuects, amo ofbes oH0n MITIHMOMS () — 224 nam,
oaHONG. Kuaosoan (kM) — 224 v, opsom meravoss (MM) — 22 400 o
Suavenne aakona ABoraapo. Tar kax | MO Fasa TP HOPMAILMLY ¥C10-
BHAX saummact ofben 22,4 1, o, 3Han maccy 1. gannom rasa (nps B, v.), Mo
HO RRYHCTHTE MOTSPHYID MACCY BTORD T3

M=224"-p,

LA p— MIOTHOCTE, T.e. Macca 14 gamiom rsa npo HOPMAILHEX YCAORHAX
Hanprsep, akcnepusertainmoe YCTAHOBAEID, 4T0 MAccE 1 1 KHCAopoaa npu Hop-
MATBHETE Yerosuax coctamnser 1,43 r Mz aroro caeayer

M{O =224 a/moa6+ 1,43 /0= 32 r/momns:
M(0,) =32

A Tlpw pacterax Gonce yaofHD NCHOABSOBITS OTHOCHTEARHYIO ILIOTHOCTS Fa%,
T & OTHOCHTRARMYR BETHYHHY, (OKASHBARIIYI0, BO CHROIBED DE3 OMHH I3 THHE-
Ace wan Aerde apyror, o orHecareasnoll nAoTHocTH TRcke MONRHO BEMHCITE
MOUERPHYIR Maccy, OTHOCHTEARAYI0 II0THOCTE TPHHATO oboanauats Gykeol D

Yrodis (PEnetTh, HANPHMED, RO CROILKG PA3 JARNKE (3 TH&STee BOMO-
POAZ, CALAYET MACCY ONPELEACoTe ODBEME sl (aiAcTTE HA MACCY TAKOID &e

Ma BOAOPOLA. Tak kak coTnacHo sakony ABOTAIPO B pasnsix o BeMax THEI
Hﬂl.!l.ﬂﬁj".'] HEE."lE'.EI.l"i'I:.!M'L'Im IIAasa M HOGIOPOSE OV AST (APHAKOBRIM, TO [LPOTHOCOTE 110
E'.'.I..'[ﬁl'lﬂ-"[}' MO D BEMMICTHTE Tk

M _ M
Dy =m——==,
1 7 7

FAL ¥ — MHCID MOJER B gasHoM ofbese, M — monspeag Macea HeeAeavemoro
Fid, YHUG 2 — MOTAPHAA MACCH BOAOPOAA, 1'!1_,_1I — [AOTHOCTR 110 BOZOPOILY.
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Eoan onpeaetaioT IWIOTHOCTE 10 APYIOMY [Ry, T0 BMECTO MOJIN PHO MaAC-
chl Botopana (1. e anema 1) Sepyr MOaRpHYN Maccy 9700 rasa. Tax, Hanmpuaep,
OCJH ONPERETIOT IOTHROCTE JAHNOND MRl No KNeAopody 118 EELAVEY, TO Ty
SAEIT CSTEAY HILHE BRI

M M
Dy =3 Duumy

FE HHCAD 29 — cpeanss MOARPHAR Macca DOSIVXL.

| Oteiia MIUTHD, 970 NAGIMMOCTY FE306, UIMEPEHNBIC NP OOUNGKO-
MY PEAOEUAX, OMNOCAMICA KAK UX MOAGPHBIE MACCHI.

Yaile Broro MOOAPHEE MAcCh PARTITHEY rasos ONPeIenamT o Caeiyi-
1 TR RV TR TR AT

Tak Kk MOAAPHLC, MOMCKYIAPHEE # OTHOCHTETRHEE MOTEKYAAPHEE MAC-
Chl MHCAEHHO COBIEANT, TO N0 ST (ROpay oM BRMHCIHIOT TAKEE MOICKY1Hp-
HEE W OTHOCHTEABHERE MOTeRyaspuue Maccs (M} COOTBETCTRYIOUIMN FaI0R,

Moapayack NORATRAMHE «MOEPHE 00best Fdis, <II0THOCTE N W 40T
HOCHTETRHAS TOOTHOCTE TA3As, MOMHO NPRORIBOIHTE PATHMILE PACHETEL.

§ 45. O6bemHble OTHOLEHWS raslon
NpH XMMWYECKWX peakLMax

Ham vke HIBECTHO, WTO RofMPULHENTS, CTORDIME MEPET XHMIHOCKHMN
IHAKAMH H POPMYTIAMI, TOKAALIBANIT HE TOTHED SHCAO ATOMOE W MONCKY/, HO: H
wHEN0 MOgedl, ysacTByOIMX B peaximn, [loaToMy ypapreHHs PEAKINTT MERTY
TASAMH MOAIG JAHCATE W TAK

H, + Cl, = 2HC]
1 omons | sons 2 sosm
Fidx F2AA 4480

2H, + O, = 2H,0
Tupan 1 monn 2k
I Ei A

Hapm

HRn 224n 4482

Ecan coKpaTHTE VEEIAHHLIE THCTEHHEE SHA9CHHA OfYbeMBE PEArHPYIOILIHY
H OOpAsVIOUIMXCH Tas0B Ha Yncio 224, 10 DOyYaRTes NpoCT.e HETse THEIE,
NOKAILERNIHE OOBEMHBE OTHHUEHIE [A008; B nepsoil peakmn — 1:1:2, a so
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wropoit — 20 1: 2, Coeaosarensno, peakiun MesTy razoo0PAZHMMH BeIeCTE -
MH IOMHHANTCA ODPeReIeHHbIM SARDHOMERHOCTAM!

, = T —

Koosdmumwenmal B YpasHeHUSK peakumil NOKAKHBANT YHEI0 DIREMOR pia-
THPYIOUIHX 1 ofpaiosapilinies 1asc0lpasi BeulecTs,

Oriomenis 0fLeMoB PEardpyommy rsos ToInoIHInT TAKKE I BOTHT
PAL pacueTon, #e NPHGeIas K BLTHCICHHE OTHOCHTEABHLIN MOJERYAAPULX
mace. Hanprsep, HysHo sseocanms ofbes kHesopoia, HeolXoanmers Ui crm-
FAHHA 3 M MeTamm

CH, + 20, = COy + 2H,0

I ofeem 2 olisesn
1w o Jpd
Fwt— rad

Iv  Smi=2 ' e
X¥m ij'-'f.:ll] “,3: x= 103

hraer. Jan cxuranns 5 s verana tpedyeres 10 v kncaopoaa.

CheerhTe g Enipocey 1—4, Pemsie sassdin 1 —i

1. Kamne duimmueckae  EEWHIG 6
axTId IOATHEPHIARYT NPABNAMIEOCTE Ko
i Aroragpo?. Cehopmyanpy e sTor ansomn,

2. Moocrrme, mOMeMYy MORHO K
CTH DOHATHE siunpel ofbes muoe
OCHIS CARICTINR BAKOHL ABHRI.

® 1. Onpesenne T HTE AR H
IAGTHOCT B G axmal [l oo meuysy,

L Mpw poansoaefcToig sopas ¢ mo-
anpovosl obpasonisecs 0,25 s oopon-
Aopoga, Buymeante ofues S0pa, DCTYIIHY-
WETT B PeAKIEE (i ¥,),

1 Kawomo msawceise sakos Amoran-
¥ TToRCHITE Bl SOHEDETHIX TRsE .

4 KARAM ZEEOMOMEPIROCTAM  FOSEN-
HACTCA OOBENMIEE FsfamI e DeEeCTE |
EHMINCCKHY peakimux? [logcuume §a Eou-

KPCTHEE P,

1. Cropess 6 er yran O Bessieanto
Ofhes  OOEOOMIANCTOCH OKCHIE  Yraeps:
A IV (o)

4. Bromcawre, kaeoll ofites kpcio-
poga roTpefyeTca Lan cauranns 10w aa-
win CaHy (0¥ )



FanoreHbl FNABA X

[lpenie ey NPACTYINTS K WOSTHIRNAR oodl Tesd, Ooimopeers 143 1 VI E36 m oo VI
§d1,43,

Kax « yBeamseHicy NORLEGELIE ROSERON EsEiIErTes CROECTG KHMBSECKEHY AW T
I EAARHRE TOgTpyImas {A-rpyimax) nepromercsofl Tl

§ 46. Monomenwe ranoreHos B nepuoan4eckon Tabnuue
W CTPOEHME WX aTOMOB

Fadoreist (07 rpev. halos — Coob i gemes — PORIAKIILTAL, RO ARHHET) 1
xogsres 8 VIIA-rpynne nepromideckodl Talanis Xnsinaeckiy aneseiron. Cxe-
MBl CTPOEMIEE WX aToMon Zans o rafange 21

Tabauwnas 21, CrpooHne ATOMON FLMOCHOT

, DHERTIEFAS MR : .
HamienT <l O AT A GanpuancoHe BUICHTIRGE OpfsiTaiell sarETpame

. T T 2
B | e D

: . 2i a i =

€| gl W5 eI T T [ 11
avil Asd e i

Br sacBr... 453" _.,,Hr...lEl”l”“H | l 1 | ]

40

U | it | ,m;___ml?fltll [ 11 1]

Ha mapy#niom SHEPIeTHHCCKOM YPOBHE aTOMOB FANOTEHOE HAXOUATCR CEMb
aaekTponon. Jlo BOCEMH SASKTDOROB (OKTETL) Hi HAPYRKHOM JHEPIETHHECKOM
YPORRE, T. 8. A0 YOTORYMBOID COCTORMHA ATOMOE, XHpaKTCpIGro 1A BuTarOpoL-
MBIY M08, ATOMAM FUIOTEHDE HEIOCTAET N0 opoMy aiekTpony. K rosy se aro-
SIELD UCTRIIOn [0 EP.I.I.BHEHH!'.I COATOMAMME MOTALIYE TON e e ﬂﬂﬂ.ﬂ,ﬂm
BOBIIM FAPAAOM BAPA, MERBIIHM ATOMIM PAZIIYCOM I HMEIOT N0 ORHOMY HE-
cnaperroMy aekTpony. [losToMy atosbl BCeX raroreHos {ocobenno dropa W
XOOPE) FHEPIITHO NPHCOCTHITAIOT HEIOCTRIOMIE HIEKTHON:

4 —I7

ciee [ = raxore,
|57



Fanoress ARTSOTCH CHABHEIMH ciencrretaMi. Y oieTHTe R RAS [ The
COHOCTE JAKOHOMEPHD VEEAHUMBASTCS € YMEMLUIEHHEM ATOMMEIX PRIHYCOR,
Jlna HuX XapaKTEPUR CTeneHs ORMCAERMN —1,

Moaeryam rasorenon coctosr us asyx atomon, Mx CTPOEHHE MOKAMAHO B
rafinne 22,

Tafanna 2 Cxema cpocusn MOJEEYD FLIGMCHOR

Clfipaadipstmm. xioscrecknl

Ninormeckan CrpwrTypHAA ShAekTpiE CNFIN NPA e pL I i
doparyaa ifipisry s ihopary WAPETROHRME ophaTaael
WAARPTHRE e TR
oW 2”
F, F—F 4 > mz'ﬂﬂ
L Lo

dp ap

cl, o I Jo s b W

Taaorens MoryT oSpasoBkAATL COLIMBERNE © KUCAOROAOM, B KOTOpELE 1
.

ATOMH  NPOABARIT NOJACENTENBRYI CTeleHE OKHCOeNMs, wampusep ClaO,
&7 1
Cla0,, KCIO,

Ho misecTHo KHEAOPOIHOE COETHIEIIE ipropa OF,, 8 xotopos drrop naeer
OTPHLATEILHYE CTENEHE OKHCAERHA, paBHym —1; $Top Boace anesTpooTpHiG-
TENRHEIT ATEMENT, YoM KICAOPoL

§ 47. Xnop

Ha srex maorenon nasborsiiee suadcime NMeeT X1op. Pacemorpiim ero
bonee mogpodno,

A Toaywenne. Briepouie xtop noaywws weeacknit xumux Kapn Weene s
1774 r. B nupapoasx coeamHenita Xiop, KK NpPaniLio, HMEeT cTEMe ) GKRHcIe-
e =1, Jnw mosyuenus xaopa A Ehﬂffcwmu COCTORHHH HA0 OKHCANTE €0
HOHH:

]
2CI = 2e— 2C1°, 2C]— Cl,1

Ans aTor B APOMNLELIERHOCTIE BETIOAKIYIOT TOCTOARABA aaexrprecki
TOK,
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B safiopamopielt Jraceuay 0P TOAYSEHoT M coasnoll KNCAoTs, Aehc iy
HiL Hee CITLNRMI oxaeneress. 9ane peero npuMensioT okena sapranga(iv)
Mn(), s nepManranaT K KMnl),, B amis coeTHERNAX DEHCANTENEM AB-
ARETCA MAPTRIED CO CTENCHAMI ORUEaenin +i 1 +7. 310 o bACHAETCA TeM, Y70
ATOME] MAPCANIA ¢ VEALIHHIEMI CTENEHAMA (HHCICHHA SHEPOMHG. OTHHMAT
NICRTPONL 0T IPYTHX STOMOB HIH HOHOR H# COMH BOCCTAHARIHBNOTCA 00 CTERE:
HH OKECTeRna + 2:

i 44

Mn+2e” — Mn

il +2

Mn+ 5S¢ — Mn
B avom momHo yoeanThes, BCM HA OKCHL saprasnal [V} wan nepMasranar
kaans (pic, 67) NOASCTBORITE KONLUEHTPIPORAHEON CONARONR KACIOTOH. Binme-
NeHEe LA0pa MOKHG [!ﬁHH.F‘.l}':l’.H'I’b (0 AEITO= oMY [RETY 1 N0 VAVILTITROMY

SATAXY
[}

= L
MnCl, +Cl, T+ 2H,0

=

- ol
4HCl + MnO,

Kol BIEO, B 3T0H PEAKITNN CAOPRI-HOHE OKMEISIOTCH A0 BeHTRUTBHB
ATOMOR, M3 KOTOPHX oOpEayioTcs soackyinl xiopd, OrrcinTeses ABRIAETCA
MATEHCL B CTEMEHH OKACICHHH i

hyasmeckre ceodficTea. Xaop npn oIy VEAORMAX — rad mearo-sene-
HOTO [BETE ¢ PEAKIM YIVILIHBEM JAnaxos, DoaTH B 1.0 pasa THASIe: ROALYXEL
[ woMuaTioll TeMuepaType 8 odpoM olkese Boas pactsopaercs 2.5 ofewa
xa0pa ¢ OOPASORANMEM TaKk Hasuusesoll riopron sodw.

Xaop non gasacumes okoso 0.6 Mlla yae npn wosEaThol TeMnepaType
MPERPAIEALTCR B RHIKOCTE. B takom snje Xa0p o0urino xpansT i TPAHCTIOpTH-
PYIOT B CTAABHRN (UL WA [MCTEPHAX,

Puc. 67. Toayaenme xiopa o asfioparopus
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Xusuueckne crolicraa. Ochonnme xivsiccene cRoicTsa XA0pa NOKAIas
Ha cxeme 20,

Cxema 20

L BaaumopeficTsne Xxa0pa ¢ 0POCTEME BEIECTRaMm

L. Xnop peamipyer nourn co BOEMH METAANAMH ¢ COPHAGBAHHEM CONCH,
ITH PERKIMN ARAADTCH  OKNCTHTEBHO-BOCCTAHOBHTETRHbMI (c. 152). Taxk,
HARNPHMED, XI0p peardpyel © Hatpiues (poc. 68, onuT npoRoIsT b BMTHEHOM

irKadgiy!}:
NOCCTEHOBUTEAR OEHCANTEL

i)

2Na+Cl, = IMalc]
GEHCLIAETCH MECTETEREWBAETCS

Natl

Puc. 68. BaammogeficTone waopa © Warjpies

* K raanieiiias oriioceT oouTIneenn 0D ¢ MeTIIUm,
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- ITHIEHRIH AODENTIE. (5 (N0R] B masecTEs Doasor oTpaBnAmLETD
el ST Tmp=t A NEID N mescTea Gun wonansaasad 8 18161 Tax kak xROp  TRWCOE
BOAfYXE, OH pachenarasTcr Sneos « nopeprooTh Sesanw, H, I G-
l—ITO AMHCEAA Haofpen NpOTIIGIED, B KOTOPOM NOMEBLLBETCA BKTHBMPO-

il BAsHE Yok, LAcopfupyouma xnop Tames o6pAInm Lk M
BOA0YE DHLEETCR.

Tlpy NOBEMERROR TEMICPATYPE X000 PEATMPYET TAKKE © MBI, BeTeiom
H HEKOTOREMHE apyrimn seramy (poc, 69 0 70

]

| 1] ¥ L B
cu'l'mg =~ Cuc"lg

anopid o)
it
] ] -
xofaLy sencsal [11)

C HeKOTOPHIMM METAIIAMH XJI0D PEArMpYeT npH ofeMHol Tesneparype,
HAnpHMeEp ¢ cypuModt (puec, 71):

- B
=3
o i =3 -4
28b+3C1, = 25hCl,
wapi cyphasi] [11)

Puse. TO, Topesine Pue: 71. Topense
WEREEL B 0pE CYPEME B e
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2. Xaop pearspyer © pogoposoM. Peikins Xiopa © 8oaopoacs HadsuHaeT-
CH TOTHEG PH HATPERANHN AW OUBEIEE TN,

[*3

1] 1] F ] =1

H, +Cl, ————2H(]
Mexarias orofl peasmn caegyougeil, [Tps telleTosn, apusep, DpasMomn
COUTHEMHONT) CRETA MPEFCEOINT PRIpLE KOBLEHTHON CAREH R MOTERYTE X0pa:
rein = sl enn il

B peayawtate paspeina komuientiodl cesan obpaiyioTes aToMel 0P © o=
HHM HECOAPCHHBIM AIEKTROROM. JTH ATOMI XHMITTCCKH MPe3BRAMAiiHD AKTHEH B
O PEATHPYREIT © MORRKVADH Boaopois;

{Cle+HY H—HICli+H

OfpasyeTcs ATOMAPHED  BOAOPOI, KOTOPHIE TOMEe SIEACTCH XHMEMECKN
O4EHE BKTHAHON qseTiinell. B coomn ouepeas atom BOMOPOTA JERCTEVET Hill Mo-
AeKyAy xAopa o T Hodofnie peaxuiy, ¢ PepIBmams Komoput npokcxodunt
Berth ROCIUORITEIDNBLT RPPSPOMENEE, OMNOCHMCRE K §EIn Deaxiisim,

[IpR BRARMOAEACTENN LIODE ¢ BOAOPOEOM OGPEIVETCA IhIMALIESeES Ha Boo-
ayxe rooobpaanos seaecTeo HC ¢ peakns aanaxom, Xopomo pacTRODHMOoe B
popie. Boamwit pacTrop xaoposofopoga ofaaaeT KNcaoTHLMg cROCTRAMH K
HASWMBAETCH COLANON EUCTomod.

1. BaRMMOIEHCTEHE XA0pa &0 CIGEHEIMNA BENECTRAMH

1. Xaop pearapyer ¢ posol, Mokno safinoiam., kax pEsTHPYeT LI0p ¢ Bo-
A0d1, ecaAN BLCTABHTL HA CBET KOAGY, HANOAHEHHYE PACTBOROM XAOPA B BOAE —
XAopHoH Bogol (puc. 72). Yepea HekoTopoe pesa MOMHD SAMETHTL BILIEACHHE
NYSLIPLEKOR MA38 — 310 KUcaopon. PRcTeop nocTeneHno
VTPAIHDACT JICHOBATIAN LBCT, 8 CHHNI JAKMYC B HEM
npuobperaeT KpacHiiil user. [poMcxoinT peaKkig, & Ko-
TOpo# cOPaIyKITCR NBE KHCIOThE

B -1 -1
Cl, + H,O = HCl 4+ HCIO
LNOpHOBATIC TS
KHE 0T

XNOPROBATHCTAN KHCAOTA — CHIBHBI OKHCTHTE D,
Ora Jerko PaELTErEETCA:

Puc. T2, Buoirecheisie 2
FHCAOP=UTE 158 BOAL I 1

' :' e i +1 -1 = 1]
e ontii ol HCIO = HCl + O
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Ha ypREHEHMA BHARO, TO B 3TOM TIRONECCE OKBCTHTENEM HBANETCH XI0p
B CTEIEHH OEMCIeHHS +1.

2. Kaop pearmpyer co meaodamu (cm, ¢ 110},

3. Xaop serrecuser wa coneil Gpos o noa (es. e 170).

MpeMerenne aopa. XI0p WHPOKD NMPHMCHAET B XOSHECTBEHHOR gea-
TeasnorTH. Kak mam mapecTio, npn saaMotefcThil XA0pa ¢ soaoi ofpasyerca
COMSIHAA KHCAOTA ¥ BRZEIAeTCE kucaopon, Jdorasane, aro B amod peakins Bma-
YANE BEACARETCH ATOMAPHMI KMCAopod, KOTOPE ofMaIaeT CHABHEMH DKICTH-
TenkHLMH CEoMcTEAMKH. Baaropapa tomy sTo npu BEaMOIERCTINE XI0pa © BO-
Ao Eﬂﬂﬂ.ﬂ}'{‘ﬁj{ CHABHBIN  OKHCAHTEAL — ANOPHOBATHCTAR KHCOOT,  XOp
OPHMCILAI0T LA :}Eremapa.a:immnm MUTEEBOH BOAL, A78 OTOTHBAHIA THAHH W
fymary. Mpowece orfeaneans ofisacnaeres Tes, 970 GOTBIITHCTEG KPACATINY
BOULECTD NPH BE3AHMOZCHCTENN ¢ XTOPHOBATUCTONH KHCAOTOH paspymaiorea W
APCHPATAKITCH B (OCTBETIRE CORTHMENIS,

CnocobHOCTb XI0pa PEArHPOBATE OO0 CAMKHWMME BRIeCTHAMH HCIOILIYeTCH
ANH THVTYNMEHAA (LIACTMACS, KpacHTetel, MeIHEaMENTOR 0 JIPYTHE NPOTYKTOE TY-
TeM XIOPHPOBaHMA OPrandMeckHy coeannenni (puc. 73).

1 2 : I )
bl = ] xﬂﬂPHmMHHF
5 GFT.'\HH'{FCF.I"IK E'Eill'l.El.'_TH- e
‘-‘:‘-\‘_\-‘"\‘_

SECIOEE

Pue. 73, [pusieHene X0opa W ero cosadHednl; | — aiopupoBaHEE BOALT
2 — moayaeune gocrein COCL: 7 — xnopiaa oaosal V) S0l @ xaopiam mi-
ranal IV TICl ans anseonod samecn; 4 — JEXapCTBEHHNE BENECTE, 3 — Kpa-
cuTestdi; & — pacTeoputesell; §— cHHTOTHMECKND Kayuyss; 8 — CMHTETHH®-
ckHx  mogokor; ¥ —opeacto gasm saumire pactenminl 70 — macTuace:
1 = ranoreros;, 12 — coaaroll kucaorsl; 13 — BRIRECTE AR AeSHHOWEKIRN;
14 — orbeasmame Teaw, 15 — Boeaesme Syman

o
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XA0p UpAMERSIOT TAKKE 105 CHHTeEN COUSHON kuenore. Xaopras moas
HENOUTRAVETCA Kak CHABILE OKRCANTCL B SHMATECERE Aa00paTopisix.

Ormernme w1 snpeEc i noanaTe yigpoasens 4—9 Pennere s 1, 2,

L Hameprnre cxomu pacipeiesciing
BIEKTRONGS B FTOMAY TASOPCHOE G JBc)re-
kM vponmaM, Tlosceime, kaeoi e
CUITHTEMIN W ACHEMY S0Aes GRTE camsiu
CHARIEIA OEHCEHTEIEM,

£ Hoofpasume crpoenme  souomya
rropd o TOpOIOAOMULA € HOMOITLEE HS
ANEKTPORN W (el Vicisicirnes na oo
HECHEDH CHAIN B MOSEKVIGEN TIE mEeTE,

3 Mest oranvaoros pemccTe dirop.
iprropenoanpo drropa mATPRE 23 N KLY
EMMHYeCEON CHEINC ) 10 CTROSHK Kjaic-
TITHEECE POIICTEN; B ) 10 XIMaEcEuy
chedleTeam Y

4. B pmkiE danlooees mocmay coems-
THHHER XAGD HCTPEdaeTca n |:||'|rur.|-|:|,:|,r'|r TTii=
ERGENTE WX MOCTOMEDEIE S b e, [ Taei=
MYy XS0p B NIPHeME  He BOTPREURCTCRE W
CEl RN CocTmiE

5. Ha amyx eoMKpevHRE DPRMEpLX
OITLACHATE, BRE N EnT Saop 8 caol-
HICE CERCTORIIN,

B 1 B ooakpamost npouiom coeyiE cye-
e B x3opn ¢ 120 aoaopda i ceeecs
. Kawofl ofbes  O00psinognoE
aoayarres? Kawodt ma won gEkis olisese
OCTRACH B WG TRE

CorTashTe VpRHHEHHN COUTHETTTIYIN-
MY CHMHECKHY. EENH A,

A, ChapaiciemunyiiTe oommnme Xisa-
seciie. coofcTia xaogH. CocTasnTe ypaBiee-
HRE KEMISECEIY PEAKIM, POEAIRRANHINIE
i) e nEelcTRE THA © CMpoas ) cm-
[HUIHT NOPCIOED FoTeIh B LI0P B} ropems;
BOOOPTA B XA0pe 1) EsEdmMoseicTmee wsga
¢ pogol, [TpocTasete cTenEHN ORBCAERHS
FIRAL SHARAR OMpieckin aeesenran, [lonc-
FITE, 9T B STHX Prasaie KHCARETCH 18
WO OCC TR G,

7. Houwesy comas sevyooman Gy-
MOEE W CESECAMIrOTORIEHNGHE  aopsod
N GOCCUBTIMIRETCH, B B Aaopnol e,
KOFPOpas LANTEILHDE BPesI HEXQLsch pe
CEETY, EpacHeeET

A K exese M (e 160} cocvamme o
JRE-TRH IHIMEN VPAEISHL SHMIHCKI e
AR 08 EABWED TPHBEEEHON T UEE

9, Ha earsx susiisecgus cmoibcrnzy
KNokpa  GCUHOBIHG SR COOARMENNE  [e
npakTEe? Hannoome ypasneimng cooTeT-
ETHYNINHY pEAKi,

2 Kamodl of s, Maccs oo snmises T
BEILECTES LA0ME PH HOPHMASEHRE VOMN-
MY BRUICAWTCR W RAaAMOaeilc TRRI DRCFULE
saprannf IVy M, saccodl 174 1o eoes-
fcH FECaaTl, marmel o ek



§ 48. Xnoposogopon

S EROEEOADRG, Gun oTepeT 8 1772 1, D NpecTnK.
o e gue Gea oren. [Lnn ST000 B O CTESEH MOMECTATE
BRI KOHLEHTRAROARMOR CONmad KMCnoT=, 8 8 apyToil — Kanmo

mm“umm
mmﬂ-mmwmwmu

NH,CI (puac. 74).

Mz peex ranoreioeosopogos ocofenino DOALII0E SHANENHE HMEDT XIhopo-
BOROPOA W erD PRCTROP B BOAE — XAoponoIOPOLHAN, AN COISAHAR, KICAOTE.

Xumuueckas PopMyia H cTpocHHe MOIERYAM, Xusmueckns thopmay.aa
saoposniopoga HCL ascwrponnas dqopsyan H CI XUMITHeCKaA CBHML B MOIE-
KVIC KOBAEHTHEA, CHTRHOTIOUTHHAST,

Moayuenne. B opousiitenmocmny SAOPOBIOPOI MOVHIOT (SKHIEHIEM BO-
nopoaa B oxnope. Yrol oomaKoMuTLes © SToil PEIKIIe HE NPAKTHKE, DOIyyaamT
Y0P, HPOBEPHEIT &10 18 WHETOTY, HOAKITRNT ¥ KOHLE Fasoornaisodl Tpyikm |
RHOCAT B COCVI € XAaoposm (oM. pue. 47, ¢ 73). Boaopon npojliedikaeT Topeth B X00-
pe ¢ OPAIVRAHNEM XITOROBOINTOL

H,+ Cl,=2HC

Bonopon HeofXoamMo CRATATE A0 BOFHON YIASeHNS XIpa, Jarem B oo
I'.'].l'_.']_ HAAWTEH HEMHEONM PO W I'IEI‘I'_'TH'I-]}H CTHHETD J]EEH:."L'.E. nﬂ-I-I.'F-EEHI!HHE T e e
' CRHARTENRCTEVET Of o0pajoRanm KneaoT.

B safopamopuy XAOPOBOAGROA DOAVUIIOT FArPEEAHEEM CI0DNEA HATPHA
¢ KOHUEHTpHpoBaHHD ceproil krcaoroil H,50,. CMech 37X BEIECTR PEArHpY-
o7 YHC NP8 KOMHITHON TeMoeparype, #o npd 310M odpasyercs mapocyikdmar
HAT A

NaCl + H,50,=NaHS0, + HCI{

TIpn cHABRNHOM HAFPERAHUR DOUYHACTER CYVILPAT HETPMAS
INaCl + H,50, = Na,50, + 2HCIT

Muapmeckne ceoficrsa,. Niopononopon — Hec-
UBETHEIT I3, HEMAOTD TRREIES BOATYND, ¢ PEIKHM J003-
XOM, RO RTAKAOM Boanyvxe muwmut, Hanfonee xapaktep-
HEM EBROACTHOM SI0DOBOADPOIN SBARCTCH e Doabias
pacTeopHMocTE B Boge. Hpn 0°C & ognonm ofikese moaw
pacTeopReTcA oxono 500 obbemon rasi, Tak, ecian sanoa-
HEHNLL  XAOPOBOAOPOADM THINHAP 3aKpPHTh CTERITH-
MO EACTHMKOR, ONPOKHHYTE BRERX JHOM, BHECTH B

H FASCTHH Opate (pac. 759,
ﬁmﬂl:'lw. il (puc. 73),-To 5024 ahorsisT P, TA. i Ooz orHa




Pwc. 73. PacTropense XODOBOIGROAE B EEIE 0 — E
AT i Ta § — HEPED IITROTOPOC BPEME DO0CTE 1.
QAL tHERETR; T — Xaposcisping 2 — conbas kel

XHMHueckHe caodicTea. B orawime o7 conmpoil KNCI0TH XAOPOROIOPOIL
NpH OOLMHNE YCIOBHAX HE DEATHPYET HH € MCTALIEMM, HH C MX OKCHAZMH.

I-IF'HHHEHHE- OCHORHAR MACCH SSOPODE O HCHOBIYETCH AR [IPOrEy-
BOLCTR ConHBoll KncaoTe. Baarogaps oMy OTo XI0POROIDPON MOMET TIPHCO-
EAHHATECA K MOACKYIAM NCKOTOPEIX OPTEHHYECKHX BCIICCTH, €70 ACNGILIyIT
JUTH MPRHZEICTRS. MAACTMACE | BEay VKD

Orroetere ma nonpoct 1, 4 Pomere aazmm 1—3 (e 160,

§ 49. ConaHas KMCNOTa M ee ConMmn

Hoaygemne, Comauyln KHCAOTY NINIVEAOT PacTEOPCHHOM XIOPOBOEOROIR
B BiLE,

B szafopamopuu conauvio KRCAOTY MOMHO TOAYYRTh B npabope, Haodpa-
ACHAOM Hil PHCYHES Th, ].-||:IF.' BMOGAHEHHN ITOMD ONBITA CAEIHT, qTohE KoHel
rasooreodiod TpyiKn HaxOIcH BOIHAN VPORKA BOAM,
HO HE HOrpy#ascs & #ee, Econ amo #e yecTs. To M3-34
COALIIOH PRCTBODHMOCTH T0OPORIOPOLE DOM NONRIeT
B MpOOHpEY ¢ cepHOil kneaoToil 1 nponaoiiaeT cTsEHNe
PG PERAHEE, [ PEIVARTATE SErd SOIeREHMOE  MOBET
OBITE BEIODOIEHD W3 TRODHPEN

B npostisensocmy COARHYID KHCAOTY TIOAY LR
CACHIHHILEM BOJOMEA B XN0PE 1 PaCTROPeHEEs [PV E-
T PEAKITHI B BOAE
UM Muanveckne ceoicrea, PacTaopas sUIODOmOEOEL
ARHGR IoTI B ta- B BOLE, MOEKHO ToayanTh 40%-neil pacTeop  coaanoi
Goparopine 1 — xag- KHCAOTEL € nAoTHOCTeR 1,19 r/es?, OUIHAKD B MOCTVIEND-
poBagopo; 2 — e THEN B NPOIEHY KOHIEHTRHPOBAHHOT COAHHON KHCaTe
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MACCOBAA JO0A XNopopoiopam cocTaemer oronn 0,37, wan 37%. [lnoTrocTs Ta-
Koro pacteopa npusmepno 1,19 ries?,

KoHIeHTPHPOBAHHAA COMANAN KHCIO0TA — 310 (ECHBETHL PACTROD, CHIh-
Hi¥ JIRIMHEILE BO BAadHM BOSIVEE, C PEAKHM 3ANAXOM DCAISICTREHG BLLICNEHNA
KAOPOBOIOPOIEL

KHMHTCCKHe CRORCTDR, Codsiman Kiciora nMeeT paa ofims caoieTs, xa-
pPaKTepHEX 408 OonsmmHeTEE KRe1oT (oo 103), Kpose toro, oda ofaaiaer u He-
EOTOpsH ocobuss caoicTeamy {Tatr, 230,

Tabawna Z3, Xnmwpeckse caoficTHE COXAROE KacIoTH

CeciicTan, ofies ¢ ApyrHse K
{oa. & 102} Clecdiens cpolieTss
1. Hasmenewuwe oxpacks undunamopos . Baauswodeticmaue © MM amms

2. Brausmodrdcmaus © MemaiiaMi cepelipa (rurpar cepelips anameTes pe-

HRTHEHIM Hid CXUEMHYN] KHOWTY | EE

2HCl+ Zn=Znll, + H'?r COdi ) DARRRASRCT oeainE HenOm  IReTH,
4. Baauumodeficwmane ¢ ockosssown g | FOTOPMA NE PRTIOPRETCR N B BOAC, HI
CLMG N EPRLA KT O N o
JHCL + Cal = CaCly + HyD HC| + AgNGy = ApCi] + HNO,
ZHCEH+ Zn0 = EnCl, + H0 5 B Deis & -

awaen Moy, KMoy, KCIO; 0 ap )

1. Brausodelcmane © ocHosanawe;
BHCI + KCIO, = KOl + 3H, 0 4 3CL T

FHCI+ CufOH ), = Cull, + 2H,0
O Brauwsodeicmane © OO
ZHCI 4+ CaCOy=H0 + EU‘IT + Cally

Baammogeilcrane consmoll kucaorw o ee coaeli ¢ mnrpatom cepedipa(l) ne-
NOALIVIT 0 PECTIEHABEHIA L0 HOHOE Kak PACIOIHATE APYTHe maore-
HAARE (OpOMIIL, HOLIIN), B yaaere & 9 xnacce,

[pumenenne, GoAbmRe KOAMYECTER COANMO KHCIOTIH PACXOIYRITCA LS
VHAIENHA OKCHAOS BHOAC3H Teped MOKRERTHEM FISAEATHEIT HA STO0G MOTAMI qpyri-
MH METALIAMH (ON0ROM, XpoMoM, HuEeaes ). Hrods cosHaa KHCAOTE peardpo-
BATE TOABKD © OECWIAMH, HO HE © MeTaiios, € nest qolanaaor ocodke BemesT-
Ba, HadBIBAeMbLEE HHTHOHTOpEME,

E‘W—W“M-wm-

Conanan KHCA0Ts TPHMEHSeTCH A8 NOIYSSHIA DA IaHEY rropuane Ee
HCTHWIBEYIOT LA Boayyesss xnopa & sabopatopiay. Pactsop coaamofl kueioTs
{MaccoBaS AOUH xAopoRogopoga G.5%) nponmcusaoT GoabHEM ¢ TOHGKERION
EHCAOTHOCTHE) AeAYA0THOTD Coia. Boaee MArasing npuMesenine conasoi KHemo-
TH W €2 BasBeuel ooy — XIOpIIE BRTPHA — NOKIGAH0 Ha pHCYHEAX 77 1 78,
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Puc. 77, [Ipoasciense coaswodl sdcarmd:  § — moonyseise coael;
2 — i IR T — 0MACTHH BOBEPEXHOCTH MOTALADE I TSI
crerm; 4 — sorysenne Kpaces 5 — aampors; & F — iacrdmoe m

JIPYTHR IR P

i -0
L Zam

H—-—J L - —

|

RE

Pwe. T8, [lposeseane ssopiis HaTpHE: | — @Oy cHe  BETpns;
2 — ruiposcnan  nETpRs; ¥ — mean; 4 — 08 ConcepRiponmE,
5 — noavEeEEe e & — codinagodl KieneTu 7 — xnopa); & — o
FPEnE B TR

COEANER KMOROTE, SLAGAEOUERCH 0 mTyoee, oherismasLEInT
NPOUECE NAesagenua, N0 ABRCTEHEM CORAHOR ENCNOTE MALLE ne-
paBapenasTCH, B GonsisecTen GacTepeil, nONEmMUNE B EETNOK O
NALEH, DRoTpo NOFMGAET. T NDRAREHHOA TACNOTHOCTH XEMIDY-
HOTD GDEE HeolnomMmMD Resasme.

ChmeTiTe mi snnpocsd 1 nknwnnmme yipasiemes 3—5 (oo 160, Peunrre sawas 4, 5 (. 1683



L Bamumil HVME COOCOGRHME SO
ATV T O p? Coc TankTe Vpamane-
I COOTRE T THYRMITEE. XMMIrerEi easinii

2, Orapasrepaayiine duoapseccns o
HIMIIGCERE CHONCTRE RA0PD0InPOEa o no-
HCHITE, L6 HAEHY QEReH DToT Ias eI
SWETCL

3, Rai v madopamopHis YEAGERREE 14 b

PSRRI MOCTIE TSR SOy K-

L] I, Yepes pmecrnng Hoanis s -
myeriae 100 s TR CRpe, [i§ o hATHEET R
yemiodl A coTes Saapenngopons,. Bope-
FxabTaTe BEaeanasch B508 r woaa, Kakon
(B COCTAE TAI0EGH CMOCH B ITPONCIETRY {10
oiliearaay ) 7

2 Karosonoped, KoTopudi noyiE-
JH N AsuespeRcTEEn WasrrEa -
PUpEAERGR cEprol Kiessl ¢ 3800 san-
[HED HATREN, pEcTROpET B 1465 Dotk
'I'hqmﬂnln'r MACCARHY I JOAKN X0 B
JA B TAEETAR B ATSEHIs0M EarTisge,

ATy CormpeTe YPanic g CosTeTeTiy K-
WX ERMITHCCRIE PEakIing.

A e dhopmyae  CASTYRKITHE  De-
et Ao, Cu, Al Cal, 530y, Fogy, NalH,
AIOH Yy, Fegf SO, CaC0y FeiNOyly K
KHE I IR BELECTE EArMPYIOT © oo
AEanil Knenomii? Cocranste YPRRHEEHES o0
OTBETCTOVIOUNEE PEarImil.

5 Paccrasure o sl FE R npons-
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LMENGEEE B TEwmee oyTok  moopsfineer  ppusepso 10, 8 a8
oy — 9.5 K KA0pHas waTpeE, Moxeo ROQCHATETE, STO DOE MHTEn
HAWER nAaneTyl B rod WIpackomaoT npsssenso 17,5 wnd T anopaga
w. KOTOPHN MOXHD NEDEBEITH NOSIA0M Aol NpuMeDsn

KRl

lNonysenwe, Tanorens B UPUPOIHLEK COSAHECHAAX TPORRIRKT CTENEHR
OKMCAEHHA ~1, NOOTOMY ATA NOAYICHHA B CBOSOIHOM COCTOAHNH HAZD CKHCIHTE
HE HOHK F— & ""_"11'. ﬂ;.'LH. aTaia H ]IFH:HI.'[H'IJI..‘]E‘FFHEH:TH HE]'II:I..:'ILE&"I'.I-T MOCTOHH-
HEME JOCKTPHYCCKHA TOR, 3 B 1850paTOPHMX YCAOBHAX OPHMEHAKT POaInaHne
BEMECTRA, OOAAANIINE OKHCARTE LMY cooiicTrasne. C nonyueHues xaopa
ME Ve NOsHAROMILIeL (o, o, 159),

Hrohe noMsaTs, KAK MOKHD D0VEHTE B CROGOIHOM COCTORNUM OCTAALHEE
TRIOrEHE], HAA0 BEACHHTE, KAK WAMCHRETCH COOCODHOCTE K OKHCTIEHWD B PRIV
woros F- CL, Br, I". Oxaswsaerci, cialee Boero yIepupaoT waburoTime
ANCKTPOHN T MO, PATHYC KOTOPRIX OoUbime, T. €, moaHa-mows 15 B sros mom-
Ho yieanThon ua npakrike. Dropri-sons Fo sosimo okseants { e CRO-
Boauwdt drop) Toibke B nponecce aTeRTposMEA.  Xoopua-Honn O smomHo
OEHCANTE HE TOUTBRG B TROHECCe BICRTONTIRL, HO B COSAMBCHIAMYE MAPTRHLE, &
KOTOPWX corepsarca Mo* wan Mo™. Bpostua-wore Bro w woamn-wonn [~ wos-
HO OKMCIAHTD HE TOALKD YOOMAHNYTHMH BRI COCARHCHHAME Maprafiuga, Mo n
CROGOANKIM XA0pPOM, 3 HOAWI-Hoie [ takse n Gposos. Sro nogrsepsiaerca
cAeIVIOmMM omuros. Ecoan k pacTeopas GRoMEia KETH 0OHONHIE KLIHS -
MNTh XIGPHYID BOMY (PACTROD XA00a B BOMC) I K PacTBOpyY MOAOMIE KATHS TIpH-
ST GPOMHYID BOTY, TO N0 HEAMEHEHIEN UBETA MOKHO ODHAPYKUTE BhLIECHTE
CHROGO/INEX OpoMa B HoAa COPTACHD YPaBHEHIEM

—||_ —£ - [1]
ZKBr+Cl, = 2KC] + Br,
gt

i A -t W
2K1+Br, = 2KBr + I,

CroncobHocTs B8 aRTIRIME IAioheios BRTECHATE MeHe® AKTUBHME Th-
JOTeHnd B HX COCTHHTHHI NCNOdRAVETCH Ha npakThike, Tak, HanpuMep, noayda-
BT GpOM M HOM TPH JeficTENN XI0pa Hi HX COSTHHENRA.

o Cmm0E DEBEHOBRHHOE CPEACTED TYILBHWE NIKEPDE — BOLA — ro-
PUT B OTRYE §ITOPE CEETNO-{EsnnETORI mnunr-m.l

TGP MOCTYMIBET 8 HEW CPMEHWAM © NMTE280R somodd. MNpe Haao-
CTATHE dTOAE YMEHBURSTEN YOTOMWaIBGCTE OMand IyEon K doaepee-
WMMCE [ WIS KACTIOTERM.

170



Muanveckne cooliersn. O vBEIMMeHIEM OTHOCHTEARHWY ATOMHEY MAECC T3
MOTEHOR AXOHOMEPHO BOODECTAOT HX TEMACPATYPR KHIENHS W BOCTeNenno ery-
iHAeTCR oRpackn (Tai. 24). Tanorens cpasanTeIsRO MasopacTaopiss o soge, Ha-
EPHMED, TN OOMYHRE YEIORHAY I OJHOM TR BIL pacTROpseTcy 7.8 1 xaopd, a
noga soero roanke 0,02 v @rop yxe npe oObMENE VCADEHAX OVPHO PCATHPYET ©
BOAON, I TOITOMY €10 PACTHOD B BOAS NOAVIITE HETh3s,

Tatawnn 24, Thowveckne cB0ACTEA FLAOFEHOE

| .
Hageasme | Clrppra | OmsccHreawran | Teameparys ':'EﬁTE:ﬁLm: i
SRCMEHTL | AESEHTR | ATOMHEE Maoch (RieEHnE (o Ok "'_
YEAOHRAY
Drap ¥ 19,0 —184,13 [a Caero-senersil
Haop Cl 3.3 =H.1 [aa HWearo-aeneHsai
Bpom Hr 7949 5492 HITROCTE K panr Gy i
Mo 1 1265 1555 Kpuomin e Tesaro-jisnehoe-
eIl pkafl, IO e

B opratMeckiy pacTEOpHTEE — B Oenanne, Kepocuie, cMpre m ap, — Ta-
JOTeRE pacTROpAIOTCA Jaytane, Hanpraep. ecii K HoaHodl Bofe mprawTs Do 1
BCTPAXHYTE, TO M OFCTARELHIGE BILLID, UTO BECh MO NMepemen & e,

[Mps parpEpanidd HOLE IOHBEKTCH (PHOIETOBRE Mapbl, EOTOPIE [oTe-
MEHHO KOHASHCHPYIOTES B e SaecTsinx Kpuctaainkos, Ocymecteiaurcs
BoArGHEa (CyrmManna) u wowencanns (QecyfaMManmm ) noaa,

Boarouka (cy0aMManns) — nepexo BCUECTER HE TREPIOND COCTOSHAR
(Ges naanyenns) B rasocodpasnoe.

Konaewcanna {aecybanuanns) — obpatunil npouece, Hepexo] BenjecT-
Bi H3 Tas00OpaZNOTe COCTOAHAA HETIOCPCACTHEHNG B TREPIOE,

Booroukoll W KOHASHCAIEH 493070 IMUTRAVHITCH A8 OOOvYeddd Hoia |
Jl]'.l}'r.llx BCIIETE B YWHCTOM DBHIC,

Xinpmeckne crofieres. Xusmiecsas AKTHRHOCTS FAIOMEHOR OOBACHACTCH
CODCOBNOCTEIO MY ATOMOE [TRRCOSLIISTE SACKTPOHEL W TPERPEIIETECA B OTPHIA-
TETLHO MFH}E{HH FIE AL, Tﬂ]p“ﬁ I:"I'[h'rl.'!‘l'll-'lﬂ ATekEd 1 I'IFE'.EI_ET-:IE.,‘I'EIIHH H'El :'I."l!f'mw-
orpEnaTeasnocTe (G 1349 moopoaseT npeAniASTE, KEKOR B3 CAROTeH0E TEeR
GuTH HARGOAEE KEMITYECKN AKTIHRHEM. TAK KAK STOMHBIE RUIHYCE LIOMCHOR BO3-
PACTAIOT OT (ITOpa K MOLY, T0 Hanfaner cuasno IpuTeEresary K cele JekTpoi
Jivres aTom ropa, T, e PTop XusMuiecEH iaadones AKTHBER, 8 o0 HaiMeHe: ak-
runed. Boomom Mul vae wieiumscs, Rafuiomas OnkTH BASRHMHOI BRTECHEHNSE TR0
PEHOE B3 WX Coviell. XHMIHECKAR aKTHRHOCTE, T, €, OKNCAHTEIRHAR cnocobHocT, ra-
morewos 8 paay F, ClL Br, 1 sasonomepno  ysmeiblaercs, XuMHYeckin e

IHARTE 711 Bl Gl et o dleiimsas sasiotgporsivnd
L.ITO EpEMHAR{V]. 3Ty KMCROTY HEM:3A GDAHWTE B CTEKNAHMEE CDCYOAX,

PR T 3K O SRAIRTEH OAHOMR K3 COCTABHR HACTER crewna. [ins ee
KR HAS MDEFD MCTEIO0A T MONEITAN OB SO0y .
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AKTHHROCTE HOHOR B paay Fo, O, Br, I° yeennyvieaerca, whHo oma enssana e ©
tlp].ll;!l'.';.l],i-!l-ll:l[ll-l!!-l, 3 © OTAANEN Z-]."[E'P.’_‘]'l:l-l'l-l-‘lf.l-ll

ﬂ‘l]-:f'l'l.'ll! XM e tHl'I-I'-:Iﬂ'I'EE TRAIDEHORE CXOIHE © XHMAYPCEAMH CROHCT-
panii Xaopa (ca. cxemy 20, . 1640),

[Tpassemenne. [IpuMeneine XIopa pacesMoTpedo da erpaminge 163,

Bropoe MecTo o npuseden e sannsact @grop. Ero scnoasayir s diro-
PHPOBAUKA OPIAHPYeCKHX COETHHeHRTH,

EFDH. T W MY COCH '[H TN MPCne tJl'.IITnlEI:I!'{E'EHIII!} HCIVIRAYEIT H
seaminne. Hanpusmep, noqdan sactodica (pacToop MO B COHPTE) CIVENT 118
MHH'.‘I_]‘:"HIH‘[H i, COSMTHHEHNE T HCOIMMAUTRAY T 08 AENEHIE Hlﬁﬂ,l'liﬁllﬂl{ll;ll
[HTOBMAHOR wesean, a cocagunends Oposa (KBr, NaBr) — nan yonokoerua
HEPBHON CHCTEME,

ik Crasn sesiny KACPOM 1T ET0 BAKHeHIIWMI COSHHEHIAL,
|
| " |

Cxemp 22

Chmémire (02 sonpecs 0 BEBaIinTe yirpuassennn | —6 Podise soosy.

. myeTm aop. Kk mamennace aner -

[, Crapaktepaiyitre coteddml noay-
SEHiH Faorens b caolomees cocrosim
Kakide §is rosnieEim TWEHES, 8 KK arrie
NECALAIT: B CIioINOs crcTasnEm ?

2, (hapastepuayiiTe masscHorne -
FHPCCKIN 1 KAMIPICCENS CoHicTR raianresion
B J0HHCHMGCTH OF IEIMOCHEHHR WX OrTHOCH-
TEALHRE ITHMHLN Sacc.

3, K poamomy pocrsgy sogia -
nHE ADDEBHAN  PARCTEO)D  KPLXMETRIEIG
siefeTept Jates Qe 300 [KECTIOR o=

L Famnil sz razor Tawesee — Quaog oan
EAOf = il Bl CROILED |:|.‘!;i'|"

NabBopaTopHbie OnNbITEI

TEOpa Wy

A, CocmeeTe YPAnieEEm  KaMiriecEnx
peamgiil, HpE IOMONI KOTOPREE MO G0y-
IIEETHETh CSY L e I'.II —_
—=CnCl, — Cu{ Oy — Coulr—= Cullly — Cu

3. Cocmamnme o TETPAANE  KDUCIEKT
STUTE 4 KN00C W oA KEa0Te 100 ob-
gy, Koeepuil s wn e, @

6. COCTassTe YEBHEHNA PEAakiMl K
rxenn 2

20. PacnoaHapadMes COMRHOA NMCNOTE, XNopuaos, SpoMuanoR, Hoguaoe |
wonaa. 1. [lns pRCNoaHaBaHEA ConaHol KMCNoT, Lnopiacs, BpoMmunne @ WOOUR0e 8 oaHy
mpobupey HanadTe 1—2 mn pasbapnasHon CONAHON EMCNOTH, BO BTOPRYID — CTONLKD =&
BOOHOND RECTEOPE AA0DHOE HETPWA, B TRETHID — BOgHOGG pacTecpa fposisoa waToea, a B
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HATRSPTYD — WOaMOE KENWA. Bo eoce npolvpss A0BABLTE N0 HECKOALEY KEANENL R TIBOpG
wiTpara cepalpa(l) waw HWTRAETE cemHLs|ll).

2. [lnA pacnosHASAHWA MOLE & NpoDapcy HEneRTe 2—3 wn Boie, AoOaRLTE HEMROIT
EpRMMANES, NepeMellEaiTe 3Ty Bkech W BneiTg ol a0 aropyd npobupey © 2—3 wh Boas,
HEAFDETONA [0 AN, TIams okl patTeop KpaMMmans HanedTa 8 goe npobuper W Gananm-
i, B GoHY K3 e 00HansTe SECKTLED KENEN: WOOWNE KANWA, 3 B APYyTYI0 — DECTEOD WOoAa
B GnupTe.

dapawna 1. Hamauwre Yypassedun COOTESTOTENOLIME DESKLWA 1 nonywaiTe, xak
MOHD OTANNMTE. 8] CONAHYED KMCAOTY OFT ADYIHE KHenoT; 6] LAo0uisl OT APy SOneR;
8] pACTEOpDE XEOQSO0E 0T COMME0R ENGADTE, F) SRomMitE, Moduis 07 wicpuaos. Moy
BMECTD DECTEORE HATPATE Cepefipall) Mo TRKEE MENONEIGERTE PECTROD HUTRETE CHWH-
ualll)? 2 Kar MORHD ODEAZATE HANAUME CRODOIOro Wana? Kae olHapyssTs il pogyxTe
MRATEHWA, HANPWMED B GaNDM b, kpaxmanT

21, BuTEeCHEHWE Fanorenasmn Opyr Gpyra W pacToopos WX COGOMMaNWA.

B oaHy mpofnpey HaneaTs 3—4 un sonHmro pECTBopa GoMuaa sandR W Gpomeaa Ha-
TOMA, 8 B0 BTOOYI0 W TRETRID — CTOMLKD 38 WOAWGE KANWR W B0LALE HaToUS. B nepayio U
atogo Npotupon aofapste 1—32 smn NOpHOR BOOL, 8 B TPETES — CTONBKD #8 BPouHoR
BOoE.
dananka 1. O 4au CEMOSTENBCTHYVET MIWMEHEHAE LBETA DACTEOPRE & NRODepcEx?
HarmuwsTe ypAEHEHMS COOTEETCTEYOMLEK KMMUYECKHAE PRAKLMA. 2. HA OCHOBE NPOLEREHHkX
ON&ITOS NOACHIATE, B K300 NOCREA0EITEALHDCTE MEA0MEHL BRTECHIEDT BPYT APYra W3 oo-
BIAHEHAR.

MNpakxTuyeckan pabora 6

1. MonyesHHE CORNHON KHQROTE W ONWTE © WE@,. Moreme CORAHOR EAOTH,
CobSepare npebog, k8K NOCRIans Ha pacysse T6 (2. 166].

B npofspey HACERLTE 2—3 F NOSApEHHDA CORM W NEMNedTe K0S aHTOWORRHHYE
CEpHYID KMOnoTy (2 : 1], aTofi on cucaan Bia Gonk, JacpoiTa npobupcy npofeod o ra-
SOOTEORHOA TRYBE0R, COHEL KOTORON IyoTHTE B A0YTyi0 mpoBwupsy Tak, 4Tob oM Gwn npa-
MERHD HA pacoreesin 05— 1,0 Gy o7 noasprHeCTH BOgH, Jated 8 nepacHE npofhspoe
OETORMIED HArPEnaRTE Crasih B TeqeHre 5—6 me (coeguTe, 4Tofe sMcaoTy e mepedipo-
CHIAT RO W00 NERGERoNY & Bomo! ),

JAafAHNE. a) HANWWLKTE YREEHEHHA SHMASBCEWE DEIKIMA, MPOTEGHOWME Moy
KOHUBHTRWROBSHHDA Capsoi Koo Tof B xnopagom AT pe 0fhreislx YEAOBAEE 1 MW
CHAEH0M Harpeaasnd. §) Yo BeSaaHo Nosaisdne Bo ETOROE NpohEpe Tossus CTpyEK,
ONYCESIOUMNCH BHH3? B) MDwamy xOHBL FA00TEANGR TRy SONKEN HENDRAWTLES HA pEc-
cromune 05—1.0 cx 0T noBepHDC T nonW?

2. Mumwseckwe CHOACTEAS conAMOd monoted. [Modydesanio Npy pacTeopessaw
ANOPOBIAONOGE B BOME CONAHYE SHERGTY paansite nopossy B wects npobupor. B nepeyo
MpOSHpEY OMYCTHTE RExkyCconyo Gymanky. Bo sTopyo npoGupey NONODKMTE KYCOMEE LIWHKA
WA METHAeEEE CTRYNKM, & B TROTIED — Kycoaed ani, B yareepmyo npofsepey NoMacTMTe
HEMHOTD OKCHEE memnill] W Harpedte pacteop, B nammo npofnpsy NOMBCTHTE HEMEHOMD
CEEMENMTOTOENEHHOID MAARORGALA wana(ll), B WeCTYG — HEMHOID MER3 AW Opyroro
kapiceaTa.

Jananuwa 1, Co BCEMA MW MBTANNGW ESCMpYET ConAHaR encnoTa? CocTasesTa
YPABHEHHA EEEUAN, NPOTEKIRMLME MBSOy CONRMGR ERCNOTOR M YEE3SEHHEIME METRMNEMH.
2. Kax 00wACHHT. 0GDEZ0BAHWE B aTHEETOR M NETOR NPOSHpKELX PacTEOpPOB CHHETD UBETH,
4 B WeCTOR — BnifeneHds raaa? CocTapeTe yPaBHEHWR COOTEBSTCTEVCOLLMY pPeaniwn.
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3. PacnoaqasaHWwe CONAHOHN EMCROTH M B8 coned. B oowy npobepey Haneine
1—2 mn pasbapneHHol CORRHON KHCNOTH, BO BTORYRD — CTOMLKD e RNOPHEE
TE N0 HECKONb-

HATOWA, @ B TRETHH — PACTROR XNODMOA Kanbipn, Bo ooe npolepid
Y Ednens pactecpa watparta cepedpall] wom HeTpaTta cenHuall) Fhl:l‘iﬂg:lgl:.rﬂl'lpnmg:mﬂ.

pacTa CA MW BHOABELEA OCBO0E B EOHUSHTDMEOBEHHOR  &30TH EHCADTE.

aaarHun 1, HanuwmWre ypapHeHsER GOOTBETOTEVIOUME DESKUEA W nooyMaiTe, s
MOMHD OTAWMHTE @) CORHYIO0 EMCNOTY OT OpyTHx kucnoT, ) anopans oT Opyrds consd,
B} PACTEODE XNOPWI0E OF CONRBHOR KMCROTH. 2, TIoWaMy BMECTD DECTEORE HMTRRTE Cepsel-
pall) MOEHG TS WENDNEI0BaTs PACTBOD FMITRaTa camHuallly?
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