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MNpeaucnosue

Aoporiie ipyas

Bl nprcTyIaeTe ¥ OCROCHUEY HOBODO VICHHOND HPCIMeTd, KOTHRLIET moso-
BET BAM OOHATE BUKHEC T KAAOr0 MeAniekn Beigi. MoayueHBe Xasi mogba-
KOMMT Bac O SCHOPHMH DRHPOIHEIME, & Tak®e HCKYCCTRCHIBIMIE RCIET TN
W MATCRHATAMH, COAIANHLIMH VICHBEME T ACAARMINME HAY NOBCCAHCBHYVED
WIEAHE Goaee YedHGH 11 kospopTHoi. Bl yHNCeTe TARES HEEOTOPME BakHed-
B ARICHIA, TROMCKTAIHE © FTIMH BCIeCTRAMID B METC AT MI.

Clambie MPHBLSHER HAMCHCHWS BCICCTE B OKPYEaonieil nac SzHy HsMceT
PICHE CAEEYE OpHpoty. TTosTomy 16 mHasaii 100 OVTH HeolxXo e -
WITE HEMAIOE KOIHICCTIMY T0HATHIT, Teopil 1 3akoioR, Xusine — ocolkls Havead,
Opa odnagaeT cof TECHHEBIM XHMIMCCENM 836E0x. B nepeyis ovepeih aTo Sisi-
WECKHE FHAEN, ¢ NOMOULK KOTOPEIX BAHCMELT opayibl B XmiecKie Vb
Henna. Dnoagers Ipasuaasdi HX BCIoALInBARHA — ORI TEILHOE YCIOBHE Falh-
Hellmnx venexon, 3To noTpelveT HEROTOPLIX POLInil, 3aTo Co BPesieHecy ORVITT-
CH: BEL OCBONTE OCHOBE HAVIHODO MCEDVHAPOIHODG A3RIEL, HA  KOTOpROM
COIEAETCR YUEHEE Boero siipa. Takoil oboprid aieik 0500 BEpaioTin He Cpasy.
F pass oie s XoteTn, MTONL WMEHHG Hil MAaTCRHLTE HACeTo yWeliioro mpeasde-
T Bhl DOGHAROMMANCL ¢ TCM, KK COAMAETCA MAYIHOE SHAHME, Kakofl TRy
I TEPHUCTLIE Th IMECGEIAT YIEREE, COGIANINNE HAVEY, 4 TAKEe Haviuic (bl
HCNOIBIOEITE CF METOAL 18 DO3HANTIT XHM.

¥ npeiMera, K UWTICHIE KOTOPONS BE OPRCTVIACTE, COTH COLE 0AHA OO00eH-
HOCTh. Boe ero macTi {oTAe b LIe TeMbl, Eaparpadint} oteHs TeCHo CRATIHLD APAT
C ApyToM. ¥Monid, KoTOPec BET ERIGOPCTETE TR IEVICHIT DEPRLIX TeM, T
JUHWETCH BAM A0 CAMOTD KOHUE KVPCA. A BOT CMBICT MEOCTN BARHCHEIITN 10T
OYECT TIOCTONAHEO VOIEHATECH, B Bl D0AYIITe 00000 VIOBOILC TR, OTMEHAR,
KAk [0 MO MpHIBEHRCIEA B TG HAVTHBX HCTHH MCHRETOE MX Cojepaanme
W onpeaeacHd. Tak, s MPeIseT CHANATA B PRMEAX ATOMHO-MOICKY IS FHOM
VICHHA, & 00TOM HI VPOBHC CORPCMCHHBN AICKTPOMHERN OPCICTARICHEN, B
VBHIHTEC, T MOHEMIHRC CTPOCHIEE BEMCCTED W XHMEMCCROTD SRICHRA OVI0eT
CHIIBRHO MCHATBOL B 33ERCHMOCTI 0T TOME, © TOMKT 3PCHAA DKo TOOPHIL o G-
YT paccMaTpUBATECA. Tak WTo clmsKHeCTell BeTpeTHToR goctaroiuds. Ho soas
Korfd Bed npecre, Torgs Heurepecno! Toctapaiitecs ne s@meTs yocanil na na-
HeHHe MaTepiata yeedniea 8 pncce. Toraa ganeeilinan pabora moisoem saM
VBHIETE BOK) KPACoTY XIEMHMCCKORo SHAHWL W NOHATL MIIOTOTPEBAGCTE ORIk
IPEIRETEY IGLC MR,

SHoT NpeEPACHL B XPYOEMI MED VEe OMEHD OWIBHD DTOCTPAIAA 0T TOro,
HTO YETOBEE HEYMET0 HCIHOILMIGLT TPHPRETHLG PECYPeL, KHMud — HMeHHO T
YKL, KOTORGH MOGET CONGITE TEXHOI0 OMBCTR, CIRCCHER B GnHe e
AAMT Ryt cpeans, Takoe Hampante e HayKn HOCiT HREGEne ssemce-
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HiA xusiAs. FHMenHo oMy oTnoaMTes BKHeRIEaE oAl B PEmeHnH npoiies
VOTOIMIBOND PRABITHA SEI0BENEcRorn oinecThl — PasnuTHs, KOTOPe [HEIMLTE-
ET VAVUIIATL KaMCCTHO RHIHE THei CORPeMEHHOrs NORGIEHRE, HE TIpLkE
TTPHE ST SIS ot Fnynmx noroneiii. Bakno mommeam, aro pe
IMEHIE FRVIDCHYCCKHE TPOGRIEM SIBHCHT HE TOALKS OT YPOBHE PAjBHTHA HayKn
M TEXHHER, HO W OT YPOBHA OTBETCTBEHIOCTH MeS0BERa K COCTORHRE TP
HOH CpHen,

Mur yaas, o0 HHTEPECH ¥ B0 PARIHLIE, B HAN DPLIMET (IHEX SHHTEPeCyeT
Bouteme, i gpyrux — smeanme, [Tosmomy TereTi auemnT sy poBHERYE CTRYETYPY.
To, wro paBpann OCHOBHMM WPHQTEM, TPEAHAIHAMEHD 108 OGEEITEIRHOTY 12y
HEHIH, 3 HHPOPMAnHS DT VETyEanEHaOrn e Hna BLULEICHD MHLIM mpadro,
s moGossa TENLHLI VAN M1 MPEAEIEAEM 1 I0MOIHHTEILRLE MaTEpHT
JUTH YTEHHS, XOTH HAASEMOA Ha T, 470 Srasiseats 8 s G sce, Yrobe pas
AL AETHE IIIOTORHTLCR K YPORY. B HAMATE RASI0TH Tparpadin TiHo Heckn-
KO BOIPOCON, NOACKEILIBIKHINE HAMPABTEHRE JIALHeHIEro M3y aeHns MaTepia-
min. B xosne siosgoro maparpada YRAHL psHeinme DOHATH, RCCMOTReHHbE
B anHos TereTe, I8 npopepEH X AHRHHIE RONLTAHTECH SfEOpMTHpOBTS
ONPEAETCHIH BCEX MEPECItHHLN OCHOBHBEX TEIATIN,

FaEaHMA M VIPUGKHCHNA, JAHHLE 0OCe TEparpapos, dMenT pasHyie caok-
HOCTH, TPeyroanimkom & oboIHIHeHN caMbie NRGCTRIE — © HEME VKR
enpantaTLea poe. Ksagparosn B — Te, Hal EOTOPLIMH, BOIMOGEHD, THIAETCR TH-
JVMATL, HO OMEHDL CIOKHLIMH HEasim, ux wersiad. Kpyssasor @ nosedess
VIpREHeHNE Boaee coomnbie, Indanounoit ¥ ohoamane i TROPUSCRIE SULIHRA,
KOTOPLIE, BOsMusnn, Gyt marepecint neest! Mo mupeesos g o, oo gac 5asm-
TEPECYRT MPOARMHLIE BOHPOCH, BCTPUMARMIIHECE B TERCTAX maparpadson, i e
GOUILINE il TO, 4T0 HIVIEHIE XHMITH BLEODET ¥ BEe SROTHRE BHILCTL B ORPYEK-
HHIRERE MM XHMEHECENE TPOGRIEMLL, SHIEOMATLO © HAME B ALITATLEH HX Pemn!

Yenean nam! Jopory ocoarr syl

Asmrogin



BeegeHue

Mpeamer 1 3080YK XMMHK

E? Hakpe duisiquscside Tens bbl tqaste? MO daniEs Bs i@ cre cootonT S1W rena?
Ham, #e BAU BAFARY, GRHO TEAO OTAMYBETCA OF dpyrora?

Boé Gerropeunos pasHoofpamee TREPILY, ST 1 raoohpaasns,  oxpic
MEHHLIX B PaaHBE TReTH, GASCTRIHE, TYCRILX M ITMEpaqHLE, 0ATamny ca-
MBIMH PRCTHUHBIME CEATAXAMH I MPOSHMi cooiicTeams ianyeckuy mer, oo
CTARTANNIHY MU, B KOTOPOM ML SRHBEM, OFVEIGRICHD CVIIECTROBIHIEM B TIjH-
POMLE PREANH LK G CI,

Cpasrrinaii vyréc, CreKTIRHLIT CTAKIH, RcTTaccoms sk — pee o
fummeckue Tesa. O cocroar w3 penecrs,. Kangaaa wa gneror gamero cod-
CTHEHHOT) TEAR B KOHEHHOM HTOME TAKKE COCTONT M3 CAOMHON ROMIIUEC pas-
HBIX R TE

Hapecrso, s Meaonery A0 RKHRSHI HYEHO HE TR V6 MEGMDT KHCIopo, (noa-
V), BOUEEL, NTHOE, SACMEHTIDHAR O1EAE B aunnd, Oanakn qemones, (CBanns
ORPYREIIIE €70 MHP, TPHODPETILA BOE HOBLIE JHAHIH O BEM, MOCTORHG e
HACT CROE EITIHL, DOaTimas Hossie BEIH, O AST08T Cooi GmT Douee wiodHms
W ITPHBICKATEILHLM, MOIVERA HOBLME JCREApeTEa — midaiaeTca o7 Soaeanei,
CHHTENPYR HOBLIC KPACHTEIN M BOIOKHD — Je06eT Goee KpacnBuiM ajesy,
w1 T 1, K prmesnm poes sTiee i MEO#eCTIE IPYTHE GUTEE TPEYACTHL 1T X0
MITEIL,

XHMHA — BTO HAYES O BeNIeCTHEAY H WX t:nnﬁm.ur, O OpeRpalieHuEy
BeIIecTs W CHIOCOHEN VOpaBiecHAA FTHMI NPeB hanie 5.

Ha nporiacHine MEorHy CToacTHIT Boe HeofNoqisne 9EIocEy B Tpona-
BOANMANCE H3 103 MPHPOANLIK BEIICCTE 8 MATCRHLI0E.

Bo sropoil moaopase XIX B KHMITIocEai HAayKa 0CTHRTE TAKODD YPOBHA pas-
BHTHA, KEOTOPEHE CACIAN BOGMOMHEIM CORAHNC B XUMIMTCCKHS 3aboparOpias wo-
BhEX, HC CVIDECTRVEMIMX B NPHHye BCHCcTE. Takde BeljecTEl HAZLIEANTC
CuNmemuecand, O AeKOoTOREIME W3 HEX, DOIyIeHHLE VEe B XX B, BB Xio-
[risdEG SHAKGMLL STo DOMATILICH, TOANBHIDLOIOPE, kanpod u ap. Cerogna
HAM TPVAHO MPCICTABNTL CROMW KEHL Gea el ws nracrsace. CHake Bee
[AACTMACCE] MOABIANCE OTHOCHTEARHG Hegapno. Helokek MHPOKS HCHOIBIVET
VX BOCTO AFL GEUTG CeMI-ROCEMEL AeC ATILIETII.

Croficmanyu aeuecitd HANLBAKTCON IPR3HAKH, 10 KOTOPEIM BEICCTRA o7
AMMAIFTCA JPYT OT ZPATa 30000 CHuTHBL Mty coboll
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LLIET !d'-l']'t‘l.'ll-'l'-i.l.-'!ﬂll-, © TIMERIICE T EiJT"lJ'F!-[H (AL 0 R R IH.'I'III-ITI- KEJHHlJL'TIII-It' IIP-'uIJ-TI'] (i Lo
L i 5 B i Y F.[UH'I'UH]-' CErLHEA ﬂpﬂﬂ.‘lﬂmm SRR R HAYEN HRITRETCR Mo
SECHHC BCIIeCTe HOHxX I]PEH-]'.I&I.IJ.IL"][H“. il THECEC COS0aHHE 'I'PI'_'E'!.-'.I-L'I-L'I.II!J{EH '[-llllvl.'I-El'_']-q.'
BLITACTE !lli-]T"I.'IJHiJ..Hl:JI.I- T BUTEHH LI CHOEECTHEMI.

':-.'..'.'UE':II'EU IIH'!."‘TII"J-"I'*.'HI-III"IL'L'HI-Tﬁ I]I’JHTFE‘L'L' HEY TORLECE THCIY L 'FIHHH]-I'I'HHJ-
Haarcil HHNBHIHIAIAM, HO 1 O H]’JH"I![HHH BoOHWMEHORCH A I.'I-ﬂ,ll,:.l. I::IL‘Fb-l-'..‘H.-
Hux Apoiiesd. Ha mepeos MecTe cpein MUK CTOMT STWETTE 0Ky acamns e
cpedi,

Ceoll «BEAAIs B [REAPVIICHES OEPYAERRIE] Cpoihl BHOCAT (WRHO pRinE-
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BﬂﬂFH:CH H 3I000HMNR

B 1. Hasosrre OPHPOAHLIE B COTAHHEBEE SHMIEAMI BMISCTEL B

| BOAMTE IPHMERE] HX HCMOELBI0EAHIA & OBITY 1 HA [TPOHEE0ICTEC.

# 1. KagkHe CHHTeTHICCKHE MATCPHAILM BaM aapecTHRE [lpuscanme
TPH-SCTLEE IHIME]R TAKHS . MATE L0, e nx MPHMEHART 1 Ha
FlENN CROEICTHAY CCHODH :lp]:r«ft'n-:um:.:'

® 3. Boerga AW GocTIGECHEA XHMETCCEDN HAavEH BCNoabsyHToa T

| pianno? [logrsepanme capoé MHeHRE TRPHMEPAM,

& 4, Haroroprre ROATesimm cCHHTETHYCOKHE MaTEHATOR,

Hﬂrﬂﬂ H KOk BOIHMEMD XMMHYECKOA HOYyKa
{ Honoamumennrvni mamepuan & § 1)

E? Harme mauiecTea colrpand Hanbones aHAUHTENEHYK DOAL B PAIBMIMA
unanAnIagHn T Moweuy?
Haxme crmiieceie 34a0Ha (o peliecteas o W obpaborke) Goam Ha-
HOMAEHS B & AP RHocTa T
Yro pam wraectno of angeses? Hapos ed annan & paspsmme sayd

HUMHA KAk HAYKE B COBPEMEHHOM NOHHMEHHH BOZHHENL OTHOCHTENLHG HELaE-
Ho, fHe B XV cranetid, 3romMy NpequecTsonan AaHTEAbHBA NPOLSCE HAKDA M-
HHA NHMMSECHHX IHAHUA DAAFORAPS PAIDHTHIO DAAAHNHDIK PEMMECEN W HOKYCOTH.
MpuEnagHsie 3HaHHA O BELWECTRAX, MX CBORCTEAX W cnocodax obpaBoThy noaso-
AR SENOMERY FROBNETBOPATE NOTPEOHOCTH B RAIAHYHEIE FELLER, NOITOMY HHTE-
PEC K BELUECTIAM BOIHHK HA JARE LMBHARIALHH.

MNepesie TEXHWYECKWE OOCTHMEHHR! NyK (co3gad oxkono 15 Tec. neT Hasapg),
npsMHTHEHBE GopME oBXHra rossapHelx H3gensn, npHeMsl obpabomms Kames-
HBIX OPYOHA — HENOALIOBAAHED BLULE KPOMAHBOHCEHM YenoaexoM, B ochone atux
AOCTIOHEHHA — IHAHHA O BEWECTEEN.

Dcofys BAMHOCTE ANA DAIBHTHA YENTESHECTES HMENH MeTansl. D6 3ToM ces-
ABTEABCTEYET TOT halnT, 410 HEKOTOPEIE K3 HHX JA0H MAIBAHHA WEARM INDKAK, HA
CHMEHY HAMBHHDMY S8KY NDHLLNH MEgHBIR, BDOHI0ERIA, 3ATEM HACTYTA MENSaHbI .
Ha pucysie 1 NoOKE3EHL ITankl 3HAHOMCTES 4ENOESYECTAA C PAIMMUHBIME METAR-
Aanm,

OiHHMK H3 NEPEDLIX METARAOE, KOTORMS HENOBEK CTAN HCNONLIORETE GNA CBO-
Wx Hysd, BuinW camopogHsie meTanas: zonoto (Au), cepebpo (Ag), megs (Cu),
2 TRHME METANAL, NErKO NONYYaeMee M2 pyn, — anoeo [Sn) @ cendey ('), 37o
NPOHACWAG NPAKTHYECKH oaHoapeMento & Aaus, Adpure, Espone o b—5-m 1=
CAMBNETHAX B0 H. 3, HO pacuseT MEgHOMD BEKA HACTYNHA HAUMHEA C 4-ro TeICAUE-
NETHA 00 H. 3., KOMGE “ENCEEs HAYMHACA BLINASENATE MELE HI DYE W CTAR WHED-
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A MEgn w E-'I'.HJH.'I-I..:I

KO MCNONBIOEETE 88 B 0OHXO0E ANA HIAFDTOR-
NeHHA OpyYOMA TRYAE W opysHA (pec. 2).

TepMuueckan obpaBoTea pya 8 HOHUE
d-ra THICAVENETHA A0 H. 3. NPHESNA K NoAye-
HHK DpoHIL = Cnnasa MegM | onoea. Megs
MOMHD CNASENATE C PAINHYHBIMH METANNA-
M#, HO HEMAYWLWWEK AR GansHerwen obpa-
BOTKH CEOACTAAMK OBNafEET HMEHHD ME0HO-
cnoeAsHan BpoHia. OHa wmesT Bones Hei-
KyH, “eM Mels, TeMOeparTypy NAABABHHA,
DOnes BHCOKYSD TEEDAOCTE, & TAKME CEOMH-
CT8d, HeoOXOOHMEIE DR AHTERHOMND NpOWI-
BOOCTEA.

MENKHE HAZENHA M3 METEODHTHOMD HEens-
38 HANOTORAAAKMCE B NEQBOH RONoBMHE -0 Tk-
CRYENETHA 10 H. 3. B Ty 3noxy OHO CHHTANDC
NoUTH GParcueHHbM MetannoM. DoHako sc-
KYCCTEO METANNYPIHH NOCTOAHHG PA3BMed-
NOCk M COBEPWEHCTEOBANDCE. Yie 8 Hadyane
1-ro THCAYENETHA 40 H. 3. HEHANO0H MATOTOR-
NEHHE MIOENHHA H3 HOBHKOMD METANNHUECHOND



CMAASE MENS3a C YINepoaoM. 3ToMy CnocoBCTE0EAND OTHOCHTEABHD LHMpOKDS pac-
APOCTRAMEHHE B NPHPOAE Py #EREIa [OHY BETREYAITCR wille, sem medmoie], Mac-
COBCHE WAMOTORABHE MEREIHEY HIARAHE FAHAROCH ApHBAMIHTEARHO & YV B, 00 W, 3.,
Ut choasasuno Nepexog » =enesHoMy sexy. MenesHsii Bk CHMDan pEaonkyH-
CHHYIG POAE B HETODHH, BOGEYHHE YENORYECTRO HOonsIMH, Bonee copepueHHMeE
DPYOMAMH TOYOA,

PazyeeTo, NPHKNAGHEIE KHMHYECKHE 3HAHHA SbiNH CEAZAHE HE TONLKD C Ma-
TannamMi, ¥Ywe 8 ryBoKcR ODEEHOCTH NIBGH HAyYHNHCh OQyEHTE KOy, WaroTos-
ARTH KEPAMMKY H CTEKAD, MPHIOTORIATE KpAcHTenH. Hanphmep, 3a aoe Thcayw net
A0 HAWEH 3P pasecneHrekd DurHEHRCRorD rocyRapeTEd yMEAM Genath ocobo
UEHHYH: KPAcHO-HORETORYE KRECHY (MYRENYD), HONONs308a8UWnioCs ANA OHpaik-
BAHMS MANTHA BARCTBEHHDIX OO0 Tex ganekdx ppemed, ChipotM 0aR 88 Haro-
TOUASHHA CAVMMAW YAMTEME-DArPAKKY, KOTOPSIX QocTasans co s CpegamismHo-
ro MOpA.

Dcobeix yonexos Mateprancasgesde noctwrmo 8 Jpesdes Ermnte. 3gece
IHAAH CNOCODE DUHCTEE JOADTA, YMENH FOTOBMTE KOCMETHYSCKKHE Mady ¥ Braro-
BOHWA, NPMMERATE GAR CTHRKA COOY, AODHDAEMYRI W3 COAORLIK GIER, DAANENTH
CAHHBAILSH TaxHHKkod Gansaamupoaarka. Cpegy Mactepos, obonysmuaaawms lo-
PoA MERTBK [KOTOPBIA COCTOAN HA BecuscnersbK FpobBuuy dapaoHon, YisHOm
MK CEMEA H FOCYAAPCTREHHBE CAHOBHHEDD), BoAD HEMAND yMENbUes [MeqHHKN,
rHNCoaensl M Ap.), NpedeccHOHANBHEE IHAHHA XOTODMY COINABaNE NDaKTHHE-
CHYSD OCHOBY QR BOIHHKHOESHMA XHMHUECKOR HaykH. He cnyuaiHo HekoTopkie
HECARDOBATEAN CUMTRIOT, HTO CaMa CROBD aXHMHAL NPOHCXOGHT OT QRelkrero Ha-
apaHeA Ervnma — Xemsr, wad Xems (o7 rped. cflemio), 9TO 03HEYEET CTpaHS
WEQHOrD Mna [YEpHoH 3emns)e. COrMacHo OpYrMM FENOTEIAM HAIBAHHE HEYHH
CHAIAHG & HAIBAHHAMH PAINHUHEE ONEPALHA, NPOMIIOHEMEIE NpH padorne © pe-
WECTRAMM HHMERA — SHANHIAHHES, SHACTAHBAMHED, XHMEBCHE — SCMELIWEA-
HHE®; MHIME — @nHaTeEs.

SHAMHTENLHLIMH NDHENAOHLIMH XHMHYSCKHMH JHAHHAMM DECHONArany yuiHpe
Meconcrasmue, Hagws w Kutas,

HTaK, B QDEEHOCTH XHMHYECKHE 3HAHHA DEIBHBANHCE M HAHAMNHEANKHCE Napan-
NENLHO C PA3EATHEM pesEcen M MCkyccTa. MonyueHse HOBLIX BELECTE M MaTEDHAa-
AOB HEPRAKD CAYMKAD DCHOBDH N8 COBEDLISRCTROBAMMA HHBONMCH, MOIAMYHOID
BENA A T, A.

B Vil=I|X BB, 8 A3HH B0IHAKND MOLWHOE MOCYLEpTEn — Apaboxnid xanudar,
BaavMogencTese KyneTyp apalos M 23B088aHHEX HMH HEDOLOE DARD TOAHOK
PRINATHID HAYK W HCHKYCCTE, Apabokie yuBHsIE, PACTIONArABUME MPEXDACHEMI CO-
BRaHHAME PYHONHOER, NDMEEZBHHEY B Xanddial 00 BCerD CASTA, WONONEIOBaNM
EHMHUSCKME 3HAHMA BIHNTAH H TEEKOS, ACCHDHALEE W KMTaHYeR, CnoBo sxMMuas
No-ApaBoRy I8yeans Hak canxumes:, B Espony andusus nposdemy yepes
Henansm o Xl cTonetye 4 NoAYYHAS WEPaKDE pacnpocTpanesmne o nepuog Noag-
Hero Cpanveseroasd. [NagHon 3a0aded anMMHKEE CTEN Moo denocodic Kors
KaMHA, cnocobHor, No NPegaHKD, NEEEpallETE B 30N0TO HeBNaropogHsIe MeTan-

0
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Puic, 3. Soesiciimil Ao rore s

Ak, MCUenATE DoAbHBIX W BO3BpaLATE MonogocTy. Hases @Mnocodckonn KaMHe
BOIHAKTR HE CAydaino, Jpeanse CouTand Bci NPMpOLY MHB0H W CAVWEINEMHOH.
A0 NOABOAAND MM NOAAMAETE, Y4TO METANTH, HANDHMER, 4PAcTYT ¥ COIDEBRICTS
g noHe 3esmnd. [Tpd 3T0M 3001070 PACCMATDMBAN0CE KAK SCO3PEBWLMAS METAMN,
A COMMELL MAK MENBI0 — KAK CHEROIPENbMS, AnXHMHKE CTREMKHAMCE YCRODKTD
RPOUECE colpepands, Bammod TeopeTHYECKOR ONOPOoR anxeMEn DEND yYerae
ApHCTOTENA, WHpoRD pacnpocTpaseHdoe 4o AV &, Bonen za QpeEHEMH Tpe-
HAMM BNXHMHKM NONETANM, YTO BCE BRUSCTER COCTOAT M3 YETHPER NEpBOHAMAN
[aneMenton); Jesmas, BOXIYEE, BOAR W Ords [pHc. 3), a MecxomecTs paansuHbg

Prc, A, B ralopeicpin s



BelecTs oOBRCHANH PaIHMM COOEQMHaHHEM 8 HHX
HEXOAMBEY KOMAOHERTOR, HEROTOPmME PEIynbTaT K-
MHSECKHE OfBTOR, Kadanoce, yheguTenbso naf-
TRepwAany 3Ty ugew, Hanprsep, cnnas, noaysae-
MBIH M3 OAOBE, PTYTH H MefH, BB O4eHD MoK HA
cepebpa,

He vses npeicTaeneHHs off HCTHHHOM COCTase
BESWECTE, ANXHMHEN OpHEHTHROSANHCE HA BHELWHHE
NEHISEKH (ONYHaeMBpx MaTepHanos,

MasTHYECKH ANZEMEKM NPEQNpHHANHE NepEYD
NOMLITEY HCAONBICEAHHA BCEX NPHHNAGHBIX SHAHHA,
HAKGRABHHBN METAATYRraME, IOMEAHRAME, C20aTo-
ABNATEnaMHe H NPEACTARMTENAMK HHLIX PEMBCEN, Ha
OCHOBE OOWEro NpHHUMNA — BIAMMONEEEDaLLaHHA
pewecTs. B 1o we ppems vx geateasHoCTs obnidno
CONPODOMAANACE MATHUYBCKHME pHTYanaMK, Bno-
CNEACTEWH 3T0 HEPEAKD CNYMHAD NDHUHHOH Nonsso-
ro OTOHYEHHA JACAYT ANKHMHK B Jane paIaHTHA Ha-
yew, e Hecipaseiauns, Begb AnKqMuEaME Own
HakomeH BoNbWOR ONBIT 3HCNEPHMEHTANEHOA pa-
BoTei ¥ HaBNoAeHUd, pa3paboTaHsl METONL DHHCT-
HH BREUECTE ARepikbie Dnifiv Bhifenesn | WHETaM -
A8 W anucambl MHOMHE BeuiecTa (pec. 4, 5] Oararo
HEYHOH B COBPEMEHHOM NOHHMAEHHH ANXHMHE He
Bulna,

YEnommaMe CTAHOBREHHA KHMHE KAk Hayikd no-
CAYHEAH YBNEHENPAsNSHHOS HONONLIOEIHHE KHME-
SECHOMD 3HCNEPHMEHTE KaK cnocoBa nonyueHHA 3Ha-
HHFE O BRLECTRAX W MX HIMEHERHAX, Rupabotra ohw-
Hulx BIMMALOE YYEHBIX HE XHMHYMECKHE ABMEHHA
H PAIAMTHE SOMHOH CHCTEMBE NOHATHE M HAISaHHA
HHMHMSECKMN coRfumenqn, Bonolios sknan B noche-
Ayiies oOpMISHHE 3THY 330849 BHEC AHMNHECKHA
yueHuld Pobept BoMne, KOTOROMD HEpenxs HAIbIEE-
T GOTLOM KHMEHD,

Pobepr Badiins
(la27—1aul)

Pue. 5,
ANMFMMMCTRRE
CHNOTE 11 OO

Mpousce NPERPALLEHMA KMMAH B wayky Boin QAMTEnoHeM W ChomHsis, On
NoTPefoBEN YCHAHA MHOMME YyYBHLN W Gein 3asepwen pabotamu thpaHLyIcKoro
xHMpRa Autyada Nopasa Nasyasbe, COMQABLMND KHCADPOAHD TEODHE FOpe-
HHE, KHMHA OROpMHAACE & HAYRY, HIYUAKILYID BOUSCTEA, HA KOTOROIN COCTONT
MHOrooBpaIHEEe Tena NpHpoaL. O TOM, Kak H3IMEHAAOCH COOEpHaHHE 3agad
HMMHE No HMepe 88 DAIBMTHA, Bbi Y3IHEETE B NPOUSCCE EIYMEHHA WHONEHOMD

KypE,



Mpakruuyeckas pabora @

Mpwéme obpowenus ¢ nabopatopHeiM obopyaoBannem,
Crpoeune nnamesn

Bhl ye aHacTe, W0 XHMHE — SECNCPHMCHTATERAL Baves. Ho Gnascaiimes
VPORAK TOTReGYETC BLIITIHIETE JalOPaTOPHEE OTRITEL Ciasea .mﬂ'n‘ammngmﬂ
AT APYPHE OPOIEXGIAT 0T JETHHCROTG lerborare — w palboTaThe . Bhi-
NOAHEHNE ONETGE — TRy Henpoctodl, (R Tpeive” He ToALEG SEKVPATHOOTH
L REARIMAHEAE, FECh 10 AHAHEEL BOTHY npcisat. Flanis ¢ casiuix ofmes, Taki, K-
TOBBIE CRCHIVET BEEOTHITE BOCIEL, HANOAECE B KalHIHCTe XHMHH,

|. OBwme nposmna paboTe 8 XuMudeckom kabunere

L. Cagrepmure pabosies MecTd B SMHCTOTE.

2. CrapaliTecs HE PARIMEATE HA CTON MHAKOCTH M HE PACCIENTE CVXHE B
erEy. COvEiso TpoAlTee N PACCRIIEAHELE eaETHRELL HeMelenHo vaatsime
TOALKS 110/ HADTIECHIeS Ve,

3. Hueorpa ue npodyiine seurecraa i seve. B kalunere XisHn sanpeamercs
ITPEHHMNTE LAY T TR BOXY, TEM Tee B3 XM CCRGH TIecyis.

4. 3HAKOMETECE ¢ ZAIAXOM BEMECTE OCTOPHGEHG, HANEIATAA PYROi SOy oT
NpoOUPEH K Hoov (pac, G,

5. He ocrapaafiTe OTEPMTEMHE CKIRHER © peasThmasd. Irodu Be nepems
TATH HPOGEH, HE FTKPLBAITTE 0HORHMCHHG HeCKOULED CIOEHOE.

| |/ ™ || =
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Pue, 6, Ko (pssn s s Prc, 7. Crnprossa; § — a0k
HESHARMBIC BEIHECT B 2 — ponmasog: 3 — homoe; S — compy




b, OQcroposnd ohpamaiiTecs © oriéy. Bouseysiove o TE FacHTe, 3
CRITELE ©f TTCCKOM W MAKPLIEL BILKHEIM [OM0TeHes.

7. He Has o mecs Bt npoduprodl, ocofeHno e B el taxodnTes Kuns-
My HHAKGCTE: BPLIEFH MODVT [TIOECTL B TG,

A. He ocTaiigiiTe Ha paboncM CTOOC XIMIMCCEYH) TOCVAY © OCTaTEIMH Be-
MECCTIE,

I, Npuéms obpauwenys co cnwproakon. CTpoenme nnaMexy

B xumpueckinx aaboparopiix HCNOSnIVIT PAATHHHBIC HArPesaTEIbHL e
rrpudopn. [loasakomusMes ¢ npocTeimas 13 X — cogpronkoi (pac, 7)), Of6-
PATHTE BHEMAHAC AUCK A0GKCH NAOTHO OPHEPMBATE OTREPCTHE Peicpoy-
Pil CHOMPTOBKN, MHAME, KOMGE B MOAHECETE CHHHMEY, WCIMPRMHAcE compr
T B HET,

Yrofiul noAreTORMTL CIHPTOBEY K PAGBOTE, HLW0 CLENETH CAeIyamee:

* B PEASREYID Qe BOPOMKEY BATHTL ConpT (He Goaee 2_3.1 OTREREL] 1 e
CTHTL B pesepavap g

* REPLTH CHHPTORKY KOMTAMEON

Mompsre;

= HUKHTATEH COHPTOBEY CACIVET TOPHmedd g (CIsEy moisnraes -
WCHHEM OT CO0A) AN IVHHEOR B B KOCM CIVHe BEAL3A GUKHIETE CF OT apy
Tl FOpEIe conprosgr {0FLRcHITe noYeMy)

* JNPENEHETCH NEPEHOCHTE FOPHEIYIO CIHPTOBEY © OEHOr CTOm Ha Jpy-
(AT

* HEALIA HAKAOHATLCH Hld ropamedi couproskoi, IyTh Ha med; TV nax
MA MOBHO TOURED (UM SO0 HAKPLIBGLA ¢ KOS Ko,

Mpomung HorpoooHwe:

* HATPEBRCMLIT TPUAMET JEPmaT B REPRHeil, camoil ropaveii SacTi mEMeH;
CFPOBHPEY € BEIECTROM CHAMLAL CAETHL TPOTPEBaRT BOKE, A JETeM MPeT B HyH-
FCOM BEETH, A BLUEEMAN HEA T M

= HEALN! HArPEBATh NPOGHPEY B TOM MECTE, IS HAOXUITCH YPOBEHDL 0T
KOCTH;

= P HATPEBUEAN AHAKGCTH B OTKPLMTOIR rpofinpe omseporie of cacayer
HANABARTE B CTOPOHY OT cefd 1 OT TOBAPHMER KHIHM6mS KaKCTh MOMeT
BTl MABpOmeHa i npofnper;

= HE CACIYET HArPEBATE B np-uﬁupm: BRI R KOS CT I BN CTTS S KT
MO HATHRATE He Gounee L ofnésa npobupen

Xop pabortwm
I. HapueviiTe B TeTpags VoTpoiicTBO CITHPTOBKIL
- HMogrororscHsyis £ padore CONPUeEEy 3AErETe, PaccsoTpiere U, (o
PotEo K oHo? Kakue 30HE MOKHO § HEM BEUIETITE?

K]



4 ToMecrire oHOBPCMEHEO JEE CIMMKE MOUTOBKEIMHE B PASTHMHEE 30HL
raasteri (puc. 8, 2omsr 70 3). B eakoll 2oHe TeMneparypa AGMeHH Beine?

4. TosMecTiTe IVTHHEY POPH30HTIAALIG TAE, TTOGEL OML 0CPeCekaT B 3oHL
roranierin. o sl Hadamogaere? Kok odLacHieTs aro pazmriie: Kok wacTs -
MEHH HMEET BOULENYE TEMICRATVEY: JpHCYHTE CTROCHRC IUTAMEHH.

5. Hanomwsrre npofupry #a '/, ofiséua sojoll, sassnte of B Jepsarcic
I BLIOOTHAR BOC 0PaBRTE, HarpeilTe RojIy 0 KHIeHs.

11, NpuéEme obpowesna ¢ nobopaTopHLIM WTATHEDM

Hlraras (pac. 9) covsuT 4us VERCILCHILA Ja00paTopBofl ooyl npHe Bhino-
HCHHH (ILTeE. Paccuorpirme ero verpoilcTio.

[MogcTanka ApUAACT IWTATHRY YETOMTHAOCTE, HA BEHIDICHEOM B HOE CTe oKl
£ IOMAEH CNCHHATEHED BUEIMOE SAKPCILTANNT JGAMEN BAH Korkigs. Kasgnili w-
HHM HMEeT aka BHHTa. U noMomLEE GIHON €00 SEPeIUinT m CTeRERE, © -
SIOULLE FPYTOND B HEM SaRHMAKT JANEY BA0 Kok, Jasibl sBoms. e[y
PETS T CTEPHHND, WTH DOSROIET BEPCIUETE JAEN-30 [REa el Ba Tpedyesoll
RELCOFTE.

[Tpir sakpenacHUH DEEHIPER ©F HAL0 JEPACTh BHVTRM SA tesodi pyeoil,
A Tpanoil pyroil MeAICHED JAKPYIIEATE BHIET JULIKH 10 TEX H0[, WOk npobn e
He et safuecnposana. Npodupey 3aKperi T Gk K oTECPETHEY, 1Tk
SMCGEHD (IO HAMPERATE CF 10 ROl LInHe.

Puc. 8, IHE ILTEAMEIE.
Maneae aekine (dREEHEEE R
[ERIBEIIRIME CFTTE RS

1 — rEanoe, neropsee; Puc. 9. Tafoperopimil orrrem:
2 — spEoe, ropace 1 — oogeranss 2 — crepekens; F — Tk
F — mEnce BpEOC, CHMOE COpREEE d — anmnm: F— mmann

14




Hrisial [ECHEMCCTITE [lp[lﬁl-lr.l}q" E TOPHIOHTILARHGE [0SO CHHC, HC BRIHMAMGLE
BRI FIERE] JENEY, M OOBCEBHNTC TRNKY EMC-

&0 M3 AaEH, cCaalsTe BHHT a5,

CTe & HpolpEol L HVAHBGEL oo

Xop paBoTe
I. BMEHHTHTE H BHORE BEHHTHTC CTCPMCHL IITATHEZ.
2. JaKpeuNTe HA CTCPMHC EUKHM, BCTARRTC B HeTo aanky. TTepedecrure qan-

Y © EAMOM BRCLN M BHE3 IO CTe[EHK, YCTAHLRTHEAR Hil PAATHEHON BRICOTE.
A JaEpennTe B SANKC WTATHEAR NAHPEY, NREIANTE MpHpEe BepTHEA L
HOE, AATCM POPHEOHTAILHC MTON0RCHHE.
4. BeraseTe B HIGKHNA sases koasn. Ha konsio nocrasete dupdoposvin

MANCTRY © Bk o HarpeliTe of [0 KHNCHEA Bk
Ao dapecyiire yeTpoloTE ITATHES.

V. Npuéme obpowenus co CTEKNAHHOR NOCY Q0N
Ha poeyuke 1) nokaziss oCHOBHES BHILD CTCRIHHHON XHMUeckoil nocyIsL.

TOEHAKOMETEC L © HX HAZRAHIEAMIEL, P‘.'-I.-I.'.EMHTEIH'I'-E' HELTAHHEYEDY BLM IOCyIy.
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Prages, Tk, .'L'lﬁupa'ruplm.n DN L §— rlp-m'inup:r::l:. Zef — gonfing: NAOCKOMINIERAE,
KP¥TIOIOE0LEL, KO CBm s, b RO cliaranan, LI sLIma; F = xaMpuecknii
CTALAE & — ||_:|:|p¢]1n3:|-r|u;|n CTYEEL © IECTREOM; W q:-:ipl:llrlp-cmui-i THIE,;

i — EPHE TS T

« He crassme EPCIMETRD HS CTCRLE Ha FP:I'IRH:EI!H CTWE, O OBEHFG o0 Ha HEM

Mpasuna obpouerns co cTeKAEHHOR NoCyAGHA
ecth necoi. Helaniie napaminise, ocTakicHHRIc HA CTekae DecTTiHIGiMn, MoryT
15
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« TMocae HArpeBaHNS CTCRGHEYIO D00V HEMLER CTABHTE HE XOUOJHYRS [H-
BEPMNHOCTE CTOAR.

o NHMEECKVI0 HOCYTY 13 TONCPOND CTEREL HAPPCBATE He COeYeT! CTeRI0 -
TPEERCTCA HEPARHOMCPHO B ASTKO PAcTPECEHRACTOR.

» Cpasy nocie oKoHTIENA PAfoThl HOCYY CReIVeT BRlMBITE.

§ 2 O nonaTHax w TEQRPHAX XHMMHW

ﬁ? MegeuscanTe HETOUSHEKM KRMEMECRRL SHEHKR, CYLUBCTEOBRBIWIWE QO BO3-
HHKHOBEHME HEysH KHMHH, © Kaksstd GPyTHMH HEYKAMH SHMWA CEASAHE
nadbonee TecHo? Hakse Teopus inIHKe B8N AIBLCTHEDY

B smvs, kak oon moboll apvroil Hayke, HCOOALIYET COCIHATEHLEIE CI0BE,
BN TepMHEL, OfoRHATTLOINHE HayHLEe RoamiR. Basoreiinie s Hix an-
ANEFTCA VILMUNECKUE GASMENIT, @SWwiecrTen, CUMUNECKRT oakina, YIEMnie -
CRER TREXNOT0IIA.

dnanmenne STHE DOHATHH MORKHO TOEAIATE © DOMOGOILK CTCAVIUINY VITH-
WEHNBN paccvagenui. Ha sannnl sosent wascerie Gogee 110 agos amomon.
Kamanil G ATOMOE HASBBICTEN KMMIMGCKHM aiescHToM. Bee moimecmna mo-
CTPEHL L ATOMOE PARIHER XHMESICCKIER 2RcMeHToR, BLiiecTea & MMM -
IYEAKYT H HCCOEIVIOT © MOMOMLE KIMUC Ry peariinil. Facouorpais oooTHOIe-
HHE OOHATIE REIE TES — AT0M — XHMHUIECKIE aresenT. L nofHoTs) paceysk-
AcHUT OPUACTON BOCNOALIGEATECH MOHATHCM «MOICKYIGs, KOTORe  VEe
BHAKOMO BN B3 KVpea @ik,

[MpeacrankTe cehe APOMATHLI BEAHIUIEHBIE TORT WIH IWTHTEY BAHHIEROMD 100
KOCIEEA. NAPAETCRHBNT DPUATHLIT s o0yCaoRieH TeM, ST0 E 9TH HPoIyETh
AODARACH SERLNLH — BEICCTED, COACPEGMEccH B CTPYIERK BAHIIN TI0CKRANCT-
HOMH, PACTEHHA CeMEACTIA OPpXHANEIX, nponapactamimeid 8 Mescure n qa Maga-
rackape (pac. 11).

[Mocae cncmiaasiol OGpatoTEH Ha CTCHEDX CTRYVIKOER GOPpasymToil GecTi-
IR KpICTais gannanna. Hemo n gofieianT 6 KoHanTepeEie Bageand. Beie-
CTES BAHIIHH COCTOIT 13 aMHHAKDARRY, J0BRILHO CIGKHBIN MOTCEV [ HErRe-
HHE MOTEII MOJTeKYIR BeL BIGIHTe Ha pac. 11, 4. B obpasosaramn gasaoil s so-
ACKRT BAHMANIGG YIACTBYIOT ATOMEl TPEX SHMHUCCKHX SACMEHTHR. BOJIOPRIE,
KHCIGROEA B YTACTHYTL. ¥OA0aH0 MEL 3PN HX IR PREKAMH PazHoro paiia
i oEpacki. Bee MOJckyIng BAHIUIREA, EAK B 0G0ro Ipyroro RENECTRA, OJIEHaK G-
BiL CVHA COCTRAT 13 OTpeAeaEHEONG STHOLE ATOMOE XITMHESCC R 30CMEHTOR, of-
PRIV BTIE 30050 KYIILL

Hz atoMob Tex e KHMINMCC KX 3ECMeiToR: BOAOPYEL, ENCIOPOIL 1 VEAEp-
A2, Hib COCHOMCHHER 15 WHED COOTHOMEHEES 11 IHoM TIpREIRe, COCTONT CoTi
TRICAS QYT BERCCTE, HAPIMED MOSEH LD 3TIABBONG CIHPTI, MOICKVILL M-



4 O Bonckpon

Pue. 1. 7 — nema imerymeil s o ef cTpmEn: 2 — KPHETIAL IEIEC TR
EALETHIE ¥ — ROiTe pokioe nageanne; J — SgeTn MoieRvi st

BEACRON KHCIOTEL, COAEpEEmeion b e,
poBeHe, DITHHATE, HeZReIL Alnoras o ap.
(pac. 12].

Yie Ha ITUX DPUMCPAX BIJIHG, 9To T
HRCHIE 0CODeHHGCTE pARIiTHsE REHeCTR
B CPEYHF ONCPEAh Herdxofuao Donce ool
PG MOZHAKGMETECE © COOE[RRAHTICS TAKHX
NOHATHI, Eak @i, MOTeKaa, YHMIYECKEn
ATEMENT,

[Tyre eaniTies XsEecKOnG SHaMg L
CEHE JoUIor W erosses. JIne o LacHeHnE gyak-
TOE, TOMYICHILIY [IPI Pazneiisen Hadee-
HMEI, B ONMAMETCCKOM SECOCPHMENTY, YIEHRLE
CORAARANM TEOPHH, KEOTORLIC ETGEIDTN Heko- BUETEE Mo viours:
TOROE BPEME, 3 33Ted CTAHOBIWIMCE +TeCHLI- 1 — sTiaomoere compr;
M JUHT BHOBE OTEPRECMED 11 HARLILTHER- P pmenes O
CME BHAFTN.

ITag me-upueﬁ OHEHATO [OHIMATE TREVED
COBGEVITHOUTE. HAVIHLD HICH W IHiocke i, BOTomE Chocoiie ofbacHaThE 13-
BECTHRIC HAyUHLC (akTnl i 4aBaTh TPOPHEGE 00 DRUMeHcHInn 1L asHeiimesy
[FEEETIRD YRR AL L.

Korma Hopkie SECHEpUEMcHTAILHLE JZAHHLLC 1 HAVITHELE PAzpadoTin BeTVIRET
B O THEGEEMNE © CYIICCTEYHHNC T TeopHeil, BoIHWEICT HeoGXoIMocThE (033
HEH HOBOI, D00 CORCPIMIEHHOT TeopHIL, 0 ATO ODORTORTCTON OO HOKPATH!
BASAAS [P TEVHMILAL TeopUs COVRNT ocsomeil ana posodl reopan. 1 socs-
JAS TR BHOCHT CEOI BT B PassiTie Sisirieckoro e Ha pucynge 13
TP TARTCHO AL HECKONLEG WA EUKHe T meopiil Kns.

[MocTofHiee CORSPIIEHCTRORLENE TOORCTHICCKNY SHANRNTT NpIBiIocs B -
CTENEHHOM OBGRIEAEN 1 YTOTHCHIEN COHICPARHIE SO XHM HTeC KK OHA-

2
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4. Teopiia SNeepolHOE CT e
EeimeTi (X 6

3. ATIMEO-MOTERY R ROC VeI
(XVI] — pasnno XX w)

AL Masyases XV i)

1. BT oM T
I 30 Mvaan {kossen KVIT — XVIIT 6.}

.Hin:;. '13, 'l'mpmmrxm FPCERLIH [BIARATHA SHFNSECRorn S0

Tl B oimseisE s RV KITMEN RCBOERMOMCH, 8 H HE HYAEHO SHEAKOMITTRCR OO
BCCME TOORRIHME XML B Kyl B kaaccea sl OFpEHITTHAMCE AT HICM CRCHOE
AR BRAHCTTIINS T'd.‘\t'lplﬂf[! ATOMHA-MOACEYV A PHOME WICHHA @ TCOPRHE 39CRTH-
HODO CTRGCHNE BCAECCTIEL.

Bonpocu w 3apaxns

A 1. TTo yaednnsy iEneEn EoBTORETE GCHORH B EIGREHRIE ATOMH-
| sonexyaspaoro yaeans.

# 2. Kakoe AHTcHHC MMERT TeOREH B IOHATRL TR NOHEMIHNE Xit-
i MHMCTEHY HEACHHE B LR PAABETIE HayRNT




Paspenl =

Bewectsa

ABAEHWUA € NO3ULMIA

ir : ‘r o ¥ xumuyeckme

GTOMHO-MOMEKYNAPHOTo
y4EeHUSA

[naea 1 . XMMUYECKWEe 3NeMeHTbI

@ Prandeckne U XUMWYECKHE ABNEHMA

M BEWECTEO B CBETE
QTOMHO-MONEKYNAPHOINO y4eHHA

f? ClopMyfinpyaTe onpensneHid NoHATHR ofM3HueCckos Tan0n, sBeuge-
CTBOE, SHHIHHECHEE ABRRIHWES, [IPHEENHTE NEHSOpe HHIHYBCKHY AR
Nexksi,

DrrsHkd EIVIACT MENAHIMCCRHE, 3ICKTPIMECKe, CRETOBRIC B IJATHE BHTLL
srnerndE. B s ofsMeo paceMaTpasicTel COCTOSHHE 1 I0ReAeHHe fuiieie crix
Tea A wmo ITEHERIIT £ eI CTIRIM I, l.llﬁ'[jib:.l-}'i::ll.ll.ﬂrrlll HTHOCTEIEL B IIpUIecee T
KIS HEUTEHIET?

Urohsl OTECTHTE HA 3TOT BOMIPOC, TPOESIEM JEG0PATOpHLIC ONBITLL

a

2

1. Harperaifite TOHEVO CTCEAAHEYED TPYHRY, NOCTOAHNG BPALEAA of
B [LAAMEHH COHPTORKN {TRYHEY CICAYCT TCPHETh 39 KOHILD TEVMEH (Y-
ramu ), woresenne S—4 mun, Korma cresno paaserawres, gaime emy
MPOrHYTLCA o geitcramnes cofcrmenmod rakecrn, Fanaesore rpyi-
EY W3 IULEMCHIE 81 0MEHE OCTOPMOEHD CODHHTE, A0RCTH VA 10 Tpio-
T [ pacsaa e vy Tpeiiey He CARIveT KTaCTh HA XOA0aHLi cron — 1
AUTHTECD £ IOUTHOM BUTHRIBAHR],

2. B apodupry mancire 2—3 s soand. BoTagpsTe npodnpEY B e poi-
Tk, HATPEHTe Bogy 10 EuncHiR. [ocrasere npodupey B TATHE
B HAKPHOITE XOoagHLiM cTakasunEos, Yo aabanaere?

Kax sameHunscs hopma TRYEKM H ArperaTHos CoCToRHHE 8007 Y10 npoMacwno
¢ obpasyiowumd ux ewecThama? MowmHo AW c038aTs YOAOBHA, NPH KOTOPLIX

crenaanHas Tpybia nproboetdr MexogHyw deopmy?

1n



B obomx onwmax LEPOHCRO T 1JﬁF-':1TIIHIJIl' mamenenns, B TICTRBOM - TR
B pCeEsVARTATE PAsGrpCBaHHA CTCEAO PAasMATHHAGCE B EAM VAAAO0CE HEMCHITE -I:I:H'I-P-
MY 'I'F'::'ﬁl.’.ll = 1.|.III:II:I'1'4'.'I'.'I.'."|.I'I'|HI remn Tlocme eorumams Cresno BRon. I.'[[.JH‘“:E'JE.-‘II:J
'I'L!EF'J.("L'I’I-. I'[]:ru HCIILHE TlJ]ﬁ'h'.'a' MIEYE O LR a3 HAFpCTE 1 BCHY T “i TIpHzER-
HHIH -q]ﬂphl':p'. By BPOPOM COVEac BOga, MCIERPHEINARCE N HArPCHaliimil, KotggeH-
CHPOBATACE HE CTCHEAX SOUNHOD CTAKIHE, T, ¢, TAEGHC BCPHVIACE B PCXOHOC
AR RO CTET I S,

Taksnm LFE-]'ML'J-'J-:FL B OO TRHHELE OIIETHAR HHEJIE‘.I'IiL'II-I'i.'I.r FEEMECRHCHITH EIJ'ZillJIHhI
Tedla, alPCerETHOrG OOCTUHEHE BCICCTEL, Ho B ORI CAYUEAN HE HpORSOINLI0 T
KHX HAMEHERHIE, BTN RALIE UL THsl HE RO MO LM TMEIHENT B HOKINTHOE CUHTE
HEH,

I ﬂlﬂm. 1] BIX IARHLIE BEmeCTRa e B
p KoTop MPEBpPANANTCR B APY-
—-—E! FHE, 8 HOIMEHAKTOS TOALEDS HX I.rp&:lmn& COCTOMHIE I *ﬂpn pEd

I BEICTCS T EC AN RaAEHNSMY,

3ﬂﬂ.ﬂ‘HHEr ]]F.IH“'E.JHTL' OPHMUCPALE ATATHE l:t.F]{-HJ-r'-IEL'E}DI SLAT4 HBTL.
Birarmoaniis e OIHY CCPHID O T,

& 3 Hoaosrare goganyie ayanny. Kakue HasMeBcHIR TPONCKDRIT
o apesecaaoii [Towesy mavennnca ed geer? OBpasomLance a8 mpo
POPCHHH APCBCCiiibl BORLC BoifecTar TIo KEakis npiiitagns MokH
O 3TOM CYANTRS

4. B mpofinpry nomMecriTe HECKOILED MLACHBEIIN KVOOURODR MPaMi-
pa man mesa 1 oapureite 54 ma pacrsopa conanod gncaote. Yo
HafmmaerTe? [ToanecHne k oTBcpoTin OpodHpEIl © Peardpyioimed
eMech ropanyes myuaay, Yes ofpscerrs oponcmesmecs [lovesy
rcHeT mrasn? Kaodt ras spuensercs nps saanMoqeilcrRme Mo
pa (sem) ¢ EncaoToiir

Bripazss Cofepianiie Onsma 4 oxXesarHee ek

Mpamop + Coanman = ¥rackmcai + Tpospiasmmnai

KHEIOTIL i pacTROR

— T S, S —
Hoxoapmae Mpomywre peasim
I T T

i1 MPONELOE = DU TRODEHR A= MGMOPS B KT Uﬁi.'h'ul.:llill.l-'uL'll-ii:I: HAFINETE PRI
CTHE — :I-'l'.l'H.'I:IIL'.'II:II-II ras (pa RYJHGL M POIOBCACTHE Bl AHALTL, ST ?rﬂfRHEHb[ii
ikt HE THOLAC R BT Ttipt':lrl-ltj 4] r[EJ[J:![.I':l'-rFIIrIﬁ [T, Ex e BEIMADITL: ATOT

a0



PCTROP, B NMHHPES OCTAHETCH KPUCTRAHYMECKOE BEIMECTRO — XADPHT KLILILS
[ BEIMOGKING, DAM SHAEDM PACTIOP STOI0 BENEcT )

[Mpu ropesun ApenecHin Taoke GHPAILITICE HOBLIE BEMECTR IPEBECim
MIMEHHAACH — OFYTIIUTACE, BLUTETHANCH FaakEEIHnLE MPOAYETLL TOPEHnE. {1
ODPEITRUT BHMAMGHHE B AEMEHE Jnisior?),

Anaenns, B NPOUECCE KOTOPBX NPONCXOIET O0PAIODANHE HOBLX B
--—nfr MUECTH, HAMLIMAKTCR VMU CCK AN, XuMueckire SnTenms ks

I_ HATCH TAKME VMMEWECKLMNE PN,

B purmoameninm onurax of ofpasosann HOBLE BeNecTn Moo Gan oy
T 10 EPRENAR AN CHMBNECKUY Pearuel, Tamme mpirums nec s paam-
ofpaand, [logpobnee BL NOGHAROMHTECL © HIEMIT TOZTHEE, @ T0KD OXGAPaETepi-
FYEM T BEGRHE R,

L. B nporecos nasaoneiio T spasopa © greaomoil et safasom obpaan-
BHITE TVELIPLKOE SAI0R0EIos detiecmed.,

2. [pyt ropesn AyMHEEN TPOHCXIUT0. WAMEEHEE GKIRCKE TPeneciing
CF OHEPHEHRE CHIETEAL TBOBATN (6 OBPAInBAHEN VI8 B KASECTIE TPOAYET:
PRI,

3. Hepeaoo n e mame e o peakimnit ofpayiTen Hepeaciiaa it
SERECTAL, KOTOPLE B RIIEOIN CPeLe LT n ocdadoy,

BenoMumme: Ha yposax NpHpOIOBETE g
BLE ITPOMPCRATH YIEKHCAMA Ty qeps e pac
TBOP HABECTROBE Boam. B pesanrame amoro
ITPESPGHHAH SHIROCTE CTAHOBILUGELCL MYTHO,
THME KOUTLEY OO Pl IR, HOBOHE BETIECTI,
BLITGAANMIES HA JH0 TPOGHPEN B I OC
KA.

4. Basknnas nprasason XHsmmecns s
HI HBASCTCH BOATouenie (nnho sheoeae-
wde) ampeprenss, Hanpusep, npon pacrnopessi
BB IEAT (IR MR HATHE ) o
ROMHT XUMHYECKOE HBACHIE, COMPOBORTA-
EIIEECH BEUTETCHIEM TARON BOALINOrs Koamn-
HECTEA TEIUMTHE, HTH, SCAN B CTAKMH ¢ [
TBOPHEMIEHCH MEI0MLEE OMVCTITE TRGaRpEY
 adhpaong, OCIERHIE GUEHITIT [ Tesme iy
ermennn spapa panda 34 °C) oooero napu

P

misHo e mogean (pac. 14} S OnLer.

Ha penmecrn, pemyimaomins B susieckmne ATk TpHpYHn i acEne 2]
peakiy, OHPANIDTCE HOBLE BeecTED — TEILOTL [ PECTRORC =
rpccmnee peakiin. Hx moserya crpos- B O TR0

CH HA SITOMOE, KOTORLC BXOTHAN 1Y COCTAN Moe

x]



nerva Eevockiibey eepgdcitd, Yrobng srensh DecmveieTn BOELIOE BeIecTise, oo
RAGLITMO TPOIMEOTH HOBLIE XHMIMECKNE PERELIH, Yauie BOero He oOHy, § HECKOThED,

44

Brinogel

1. Hasmeaenns (#BAcHHA}, KOTOPME NPOMCNOJET ¢ BOHICCTHAMM,
MOMHD PREVIEANTE i e ckme o XM ecEme.

2. PramecEne ARACHR COCTOAT B IEMEHEHNN Tea, TP aTosm ofr
PUADBAHHA HOBLIX BENECTE HE TPOMCXOANT,

3. [Mpr xpumMaecknx AueEnax (Peakinnx) ohpaayioTe) Honse pe-
IECTHA — NpHEIVETRE PEKILIN,

4, Jasn 00 LsCHEHHN CYITHOCTH XMMMMOCENX PeakIini neooiimo
FEWHHTE COCTAR, CTPOCHILE, COOMCTHE BEIecT,

3. O npoTeRHIT XHMITMCCKHN PRI MOBHD RIS 110 TAKHM
DPHAHAKAM: ODPRIOEIHNE TRI0OOPAIHOID IWIH  HEPACTROPHMGTTD
BCHCCTH, BLUICTEHNE HAN NOTISeHe SHEPrTE, WaMeHenme
BBETH [ORRICKR | Beiec s,

OcropHpe noHaTUa

mH.III'lt-ECH'HE B NUHMHYECOKME AGQTEMIA - IILHHH-E-EKHE p.smﬂguu
o TTpaeariad s CUMENECKTEY Poai i

Bon POCHl W IO00HKE

| 3

BE—E—F

T Mpuseprme opuscpi! GRaneckax B xauuicckx aatesnid. Tlo
EAKMM NP ASHARKAM . MOEHO OTIHYMSTE §UISEICCRorT SRICHIE OT XHMK-
EECRHE

2. Tlosropare no yeGaney e maparpady o (pHEanecEns ceodi-
CTBAY BEOCTTR.

3. [MpupcanTe npUMepnl XUMHYCCKHX  PUAKIHA, TPORCKOIRINK
LRI RTET (R T T L G e LA e

4. Kaxodl nponece — XHMImeckii win puairce kil — mpoicxoiHT:
A) IpE ODPRAGEAHITN RARYIHLD Bl REeIeaHsy npeaserig §) npo
BLIBCTIIBARUN FOPHLIX TOTHRE 8] TPH ST [T ML B BOEOEs:
{OBepa, Mopil r) npH EHnEYeHRH Bkl B OGaiiEee A mpil s
HME TR B 16 IBHIATENE ARTOMMILLE €] [0 mOTeMECHN 10l
Wi cepedpn?

5. Josa NpoReiiTe CECAVIONIME ONLIT! DOMEKETE B CTARAH Oy
STAHHYIS REEY DNTEEEGH Cogbl H OpIIeiiTe cToanBvE IRV YECYCA
{CTOAORMIT VICVT — 3TO PACTBOP YRCVCHON KRcaoms ), C nosonm ro-
PHELEN CTTHSEN BLUACHIITE, KRKOI T BLETRCTCR B PRy ILTATE e
Tekakneil pearunn. ¥aualive v pognreiedl, B KAKNRX COVELEX PRI
HACTCA TR PEARKINA, HEILIBACMAA b Brmy 2anetisient cochs



Onwncanme gr3nyeckmx CBORCTE BELLECTE

E?‘ Harkme uIsyecinse cRoRCTER BEILSCTES BAM MIBSCTHED Hakan demanee—
CHAA BEHSHHA HASDIBAETCN NAOTHOCTEH BEUECTES M HAKOBR Bl sHHus B8
HIMEpEnsA T Hak B3aMmMocEasannl smaoca, obuém W NAOTHOCT BeugecTsa’
Harok diopeyhon BRamaETon 3T4 BIAHMOCSAILT

Jns HAVIEHHA XHMITH OTPOMHOC SHAMCHHE BMecT Nadpodeniie i ioaou K-
MUTCCEMy peakimi. o roro arofsl YeOemso copasHTeCa © 3ol sagatcil, sask-
HO HIYHTEC A XA ETEPHMRATE BCISCTRA 00 1S BHETTHEMY BRIV, o TARHE e
AOPATLCH COPARTHEME JHALM, O HEROTOPMME CROMACTEAMN BEMECT B yKe
MOGHAKOMEANCE PR Havsennn quankn, Bam mpecri Tpe cocrosms peme-
TR (TREpAnE, KIUEOE, TROOGPIIHOE ] — X ODRTHO RGBT G T b
COCITORNLENE,. Boe BemecTsa B 3SaBHCHMOCTIL OT BHEUIRNX VOIoRil (faarcHie,
TEMIE ITYRR ) MODVE CVICCTBOBATE B ToboM 13 TREX corroauiil. Taw, razoobpas-
H;uﬁ :rrpu Hupuu_qj_.nua; VOB {?f = [} q[:. n= THEY st |'.|"I". -E"I".:I B:J-[E'.'.Il]]:l-l:m; npu (A
AasAeHn A0 —182 U npespainacted B GIeaMo-cHHE SuakocTh, Tpe gansaeli-
mies oacanennn (g0 -218,.7 () SIRocTs GpeBpalaeTon § KPHCTALAL CHHETO)
meerd (puc. 15), Tague npeapanieHmn BeuecTE HaBan el (aanasiun nepe-
XinPaas.

— Bk e
=23 1B~ 1K i [l 2000 H00 fE 500 fdR) G0 4

Baa (H0)

ﬁ-il-w ] Kircanpan (O} Anwasianit {Al) [ﬂ! - "\l—J —

Pue. 15. TeMre P rypikie IrTEpEaThl CVIRECTIOnLIIEN. B CT
B PEENILIE SPETHTILE COCTOSMURAS | I I PRELILIOM JEICHIH |

ey

B apmmosm Takme © RIGRKOCIIGN Geiecman, I mamepeHnE Ao THOCTH
WHIKIX BUILECTE WOIOALYETCR COCIIIILHME npnbop — apeasemp (puc. 16),
HNeitcTone cro, KAk Bol 3HRCTE, GCHOBAHG HA JIE0HE APXHIMETL, CONTACHO KOTopo-
MY Hil TR, NOTPYREHHOE B RHIEOCTS, ACACTEVET CHAA, BMTATKHBANHIAR 370 Te-
Ao #a aepEocTr, Mo rayfinne norpykedns apeoMeTo (00 ofmesy BsTecHeHmoi
MM RHAKGCTH ) © I0MOMILEY CIICIMLALHOH IIEUTL, HAHCCCHHOH H TOREPRHOCTL
mpabopa, CYIRT O MIOTHOCTIE HCCTISIVEMO BHAKGCTH,

)
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f 2. o

:h.l-ﬂ.,'ﬂ; ]"I'Ju-up-nlmr TLTTTINCTI IR O T SPRMETER L T — vfiraunmai APCOLET];
& — apeoseTp © TCPMOMETRIE; 3- IERANILTLINE IR IR A OMeTpa

Mpormpe IHMECEAE CRORCTER QAR EARINGE  COCIORNNE, WECTH, TR,
FRER ORI ROCER G | AR — B TAEHLE RPN B CTHE,

Jdan onpcanua cROBCTI PEIECTR NEASCOOBPAIR0 DOILMBITHCE ONpPEACIEH-
LM TUEIHOM.

Inan onpncanns GEAHICCKNX CROHCTD BOIECTRR

- -

ArperarHee COCTOAHIE [npn 1 ¥

LimeT

B Janay

Wm.lﬂ L= ?mmmﬂ'h _ Tipasee e e
AP ACTEOPHMCTE B BOAC BETLECTBA

« TesmnepaTypa ILIARICHHA, KEOCHIH

TenasnpoRsIEocT

FACETHMECEAR NPOBETHSOCTE

Ko seyipo ma nuana, N8 cocTakleHNE Q00 TaToMEn oo HAPRETCPINCTHER
IP-H.W'-I-E‘EEEI’. CROGICTE BCILCCTIN III'.I:]-ﬂ'IETTJI BOCIEOARIOEITEC] CHPABRPAIHEIMEH J02H-
HialME. Pﬁl:i.'ldﬂ']"PHH HPHMEREL ONMPUCIEAE BCINCCTH.

Mpumep 1
Boga, [lpuapaunia souxocTy Hes e, wm,
pHOp = 1 r/em? fopu 47CY; ¢ o= 100 °C. Thaoxoi oponogimg Temsm

HATCKETRHYCCTBA.
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Mpumep g

Mege. TREpAOE BEIECTED EFACHON IBCTL C MOTLUTHMCT K Baeckon, (el 3n-
TLASC.

piCu) =89 r/em® ¢ = 1085 "Coe = 2880 "C. Xopomull nposoime Tem
H AICKTRHIECTRAL

Kak nuano 03 IpHsepoR, UG OTIRCRHES BENeCTE HEAMEHIVATCH (A8 B51a- _f
EOCTedl CICAVeT OXAPIETEPUA0BATE NEPAMHOCTE, ATH METALION — MOTLLTIE- 15 |
CERI feck 7 L)L OTACIE e OVEETEL IEHL MOIYT §6ITE ONVIDCHLED (3T Kach-

CTCH XKAPAKTE[IICTHEN BEVCE BENCCTE, KOAMTECTRE HHLIX JELHHLIY, OCOo0eHHD SCm

HET BOGMOMHOCTI BEIACHUTL MX o cnpasoiaiey ). Takmss obpasos, mian —

AV PYEOBOICTRG K TeC TR TIPH ONNCIHNE BEACCTE, & DRIMeHITL Oro CIeiy-

CT TEORUMCC KA.

PaccuompuTe BRTANHER: BAM ofaaibl YIIIE, BeUei, Cephl, SOTepiiz
HATPUA {370 (OLMHAR NOBAPCHHAS Conlb). CorTaBkTe B TeTm on-
I CHMIE SEYH B IRECTE M WA P LA H L,

CroRcToa BRUBCTE CRPENEARICT HA fpH-
MEHEMHE.

Hanphasep, cepebpe ¥ Megs obnagasT
BEICOKER IAEKTPONPOBCAHOCTER, ROATOMY
HE MCACABIVIOT BAR HITOTOBAEHWA APODO-
AMHMESE INEKTPHYSCTA, Jonoto obiagaet
OMEHD BHICOKON MAACTHYHOCTBIO M THMyYE-
€os0, Ha HErD MOMHO BHTATHBATE NPORGAG-
Ky, B THICAMY Pa3 TOHbLE YEA0BESECKOTD
poncca. Takas NPOBOAOKA WCNOABIYETCA
B MELHLHME, B HERPOXHPYPIHYSCEOR Apax-
THIE.

C Xl b 405 2000u8HKE KYRONOE I0aHER
Ha PycH HEROADIOBARHCE TOHEHBHME AdC-
ruHkH k3 JonoTa. B XX cronetve pycoase
MACTEDA YMEAH Aedato I0AGTYIO donsly
rafummon 0,1 wks, maw 1077 em. Maactin-
KAMH 30007, HIFOTOBAEHHBIMK NG COBpe-
MEHHGH TeXHonorde, 8 T0-x rr. XX 8, saHono
ROKEHIH T 2-METROBLIA WAHAL AQMEpanted-
ctea 5 Cavkt-MerepBypre {pre. 17). Ecns nce

HIPACEDOOUAMHCE MpW 3708 300070 Neps- Pre. 17 Mnsers v agasomee
MAAAKHTE, TO ACAYSHTOR LWWARDMK AHAMETROM Agmnpaorreficran
poerd 6 cml

5



26

Dcm‘:nuua NoOHRTAR
thuveckue cooficmea - Aspesaminie cocmontiug « [romuocms

Bonpoce k 3ogonns
& 1. Jamonuere rabanny oo obpazgy. Peavierars pabors obogmre

C TGP

CpanuauTe Luas XIPaKTEpHeTHED BemecTn

Cpasmunaese Cooiicna
T CHOTHERIE PARTHYHELE
al Mear
{1 Heneans

A} Caiprineit 1ecor

&) Hosapennan coan

2. B ealdyueTe SHMHEN O0TE JIEC 0HEHAKOBEIE 18 PARssepast | fopsc
CTVIIKHE SyTyHHRs B Mopad. Koo ga gux isieer Doipmym saccy?
[Torpeny?

3. Opmre uanacOEne CEONCTE IMEHRNA, YECVYCHDT KHCTOTEL,
TTHThE RO SO,

4. Ha maems cnofic TROX BEMEcTn OCHORIHO TPRMeHemne: i} o
HHA A8 M3AMOTORICHNA mocyiky §) rpadirra s 1aroToBacie K-
PAHAMIHEIY eTepRaeilll B) copedpd AMA HUACOTORICHIA CTOIOBLIX
I pons

5. [Mroraocts soanxs opi " pasia 1,39 ErSmet, a4 ILIOTHOCTE
WHIROrO BOGAYxa npn -1 °C pasna 960 kr /s Kak 06bacHiTs Tie
g paanrne mioTHocTei? Kax nomysaor soypont noagyx?

&, [Nomaoyvacs copapossasan Tabmmmamn, plocimaiime maccy ydmnes
ABAR, 0OBEM EOTopore papea 15 o amospHBcEodl P OROAOKH
ofvenron 3 ea,

7. Kagoma ofaacTi NPHMCHEHNAT @A) B0AM; O} yrockHeaors rass;
B) amosiEns; r}osens a) cepelpa’ Kagusu cBoficTEAMN BCHIECTE
OfVCIORICHI FaiampLe coocoBel NX eroinsoaani? Babcpire
Mofe §3 AEPeHHCICHH LK BEIECTI 1 O[ROPMITE OTIET B BRHAE 6
MBE, PASMCCTHE £ Ha o0l CTOPORE AMCTE L1003 L8 PHooEaHIHE,
HaeTs mH(OpMaHN MOKHD BHMPAHTE © T0MONER ploveakos. e
COCTARICHHA NEPEHA CHOCOMHIE TpIMe e RLipa HROTD B e
ILECTH BOCTOTRIVITTEC Lo TG AT R TVaoiL,



Atomsl. Monexynsl.
XuMuyeckue snemenTsl

(‘? b Bhi 3sacre off ATaMEY W Monerynax?

Aa masenus BEReinm SpPaETePHeTHE BEIEcTd (HX COCTABEL, CTPOSHHE
M CEOHCTE) HeOGROIIEMG PACCMOTPCTE CACIVIONIHE MTOHTTHE ATOM, MOICKVIL, X1-
BEEPICC KT AICMENT.

B wike Suere; MEOTHEE BMOECTEA COCTOST 2 MOAEKEA — e i
SACTHL, COXPAHRIINN XHMHICCKHE CRodicTRa 2THX BoiecTh. Passephl Moackyn
PAAIHIHEE OT HeCROABKMX adrcTpes (I A = 10K u) Ao Heckoaskux MUKpoH
{1 s = 107 a1), Hanpaep, pagnye Monesyn soas okone amvs anrerpes, Mo
JEKVAL, HECMOTPA Hl 0NMEHDL MILIG PAIsMepLy, COCTORT W3 eme Soace Meikm 9
CTIL — GG,

Ha pocynre 18 noxasmao, wmo sogekwis Boau COCTOAT H3 aTOMOB JIBYX BH-
Aow, JTo aTOMLE BOIOPOIA (YOTeBHO GOOSHAMEHLT TIAPIEIMIE BEaora seTa )
M ATOME] KHCIOPOAA (VEI0BHO 000FHASCHE ULIPHEAMHA KPacAoro ueeta). Pacodo-
TPEE MAHPUKEHRE MOACAH MOTCKYTR BOJkl, MBI MOGKEM CICIATE BRBOL OHA C0-
CTOHT M3 LYY ATOMOB BOAOPOIE B ONTHON 3TOME KHCT0POA.

P, 18, Cocram seonesyns soa

B wkonne XVII croneris ancaniicendd yeEnsil Podepr bolias snepesie me-
OEUTREGELT B HAVES (OHATIE O WENENSCKOM S1EWSHME EAK COCTARIGH MacTh Be-
mnecraz. O CSpTsu, wro XHMEYOCKNT 2IeMEeHT — ST DEnee T, BAVPLR RO HE0 100
PHATGENTE HA BoAde IPocTele BeneeTea. Boace ses gepea 10 mer apyrodi aor-
AanireRHil Vet — Twon JanieToH CRASAT NOHATIEC O XHMIMECKOM JICMeHTe
C ETOMBEON TEOPHEH CTPHAHIA BEOIEC TR, Cin [PeACASHIIEM, KOTOPOE J5LT Aannron,
KIIMUEHN NEOUTLEYHITCS 1B I JUE,

=
=]



XumMuneck il 3 0eMENM — 3T0 COROKYITHOCTE ATOMOR (ITpe e E R
ri BET.

Macon JIE.IJ'LT\'DII.
(17t~ )

B npupoge safacas 39 paziniHb XHMEMCCKHX
atesedTos. Jocrisennn acproil s moeasoan-
JH OOIVEHTE Pl 30CMCHTOE HCEVECTRCHELIM OVTEM.
Mosrosmy B wacTodnpee ppesid wanectHo TTH siaoae-
ckix aaeMeHTOR. B pasasmiisix kosOiuanpax aromMs
KEMIPICCKIE. BICMEHTOR ObPasyinT BOC HEBCCTHRIC BE-
wecrsa. [Tovvicne o onmucano vee Goaec 10 aan pas-
JIHEHIIN BCICCTR.

Easnill XusHIccEiil 3AcscHT HMeeT WAOBHOS
ofOAHATEHNE — XMMEYSCK W IHOE, U CHMEG, K-
TOPEIE COCTONT W epRoil Tl 10 mepisil 0 ool
3 OOCAeEYEMIUX GVER ¢r0 IATHHCEOPD HARBIHMNA.
B nepaos caytne 1o oloasaieHie TpolHocnTed Kk
HAZRAMME WERLL, & BO BTOROM JI00EHO 3EVILTE ¢T0 L
THHCE® HASBAHHE,

Hanpusep: sogopayn (Hyvdrogeniom) — H, npouzssocHTes sams; yrocpog
[Carboncum) — G, suae; cepa (Sulfur) — 8, «acs pryms (Hydrangyrum) — Hy,
s PrAp s sicak (Cupram )} — Cu, sEYITpyMes,

B paccsorTpeHBon Ipaaiie COTh HECEOTEED BUKTOMEHEIT, HanpHsMep: Kol
(Ralium} — K, NDpoeHsE00nTCE MOAHOCTER) sEATHIT (OROTMAHEE -0 He DRLERD-

cHTCH, Tafi. 1).

Tertiwsrgn ¥, Hazsamnsor i1 xnsieckne SHAKH HEKUGTUHPEIX JIEMENTHE

I possuomemnne
Fyecwas Marmmekoe nazsaeme Xmmowye it mtqecl.urn anaka
HATHANME FHAK
B thaopsyae BenECTES
Aewrr Hirrporemys M Hn
S IR .-"|..':|:m||||:|::.?.| Al AL HIMELL R
Baaigapean, Fesmpcere H AT
Hermn Preppym Fe o gt
}'I.l.l:l:.=|-:a-|.|-::-.||, L RC ey ¥ £h
Mean Rynpym Cu Kyipym
P Fetapaprngym [ [|__=|' Fuapaprspys
e, “.‘lmuﬁ}:r Pk fL'll:ruﬁ:.'M
l'.":d.']:lu. {:'.-.ul.||.|'|',|1 5 b= 13
1*"1'.-1£'|J|:|_-.1 H'_'.liﬂ':-l HEEYM i N Y
Drocidap drorcchapyn I* Ila
Kaop Naopas | Ko
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Jagoume. Halwrre & rafoune 1 NPHMEPEL GOOZHICHEA AICMEHTOR
OUTHOU 10 BV TVEBAME M IPOTHTANTE X s,

Boe ponecmhne Seaosexy XHMEMecEe 2IeMenTs npencranieds 8 lepnog-
werknf crcresie nmeeckns anesenron S H Mepneseena, S raforng smos-
eToi Buapasenney [lepaommseckorn sakoms, KoTopwit B GVEeTe HaysaTh mo-
W, A THMGE MEVUIIMCH Ao TECS Tafaeein. Bocosindt saeree mafmms, mo-
MMM HAKDL M HASBAHHE BICMEHTL, HMOCTCH B 9T BeprHee — Ropadioauii
[eprmen e Nt ) NELARE R SRE ARSI, HIGKHCe — SRPOMRGS WaCOH, ITE MECCTM
WO,

ATOMBE OJTHOMD B OTOPG #5e XHMHSCCROTD SIeMERTA MOMT HEIHaWR T L0 7
AMYATLCA Mo Macce, Takne PAsnoBIHGCTH TOMOD OJHOTD 1 TOTO #KE 3IeMEHT
HERSLIDARIT SIORORAMY (0T rpod, ($08 — =panuniie, fpos — «Mecmos; Takus of-
[RAMIM, MSOTONL — GT0 SIHEMARKNITNE OIHG MECTO, QY KAeTey B taboome), oo
A0, NPHBETEHRE GEOUI0 KT0N SHAKD KHMBMOCKON0 aIeseHTE, YERILNeT -
TENIH TOMBYIO MACCY HAOTONON JAHHOR 30CMEHTL

Boe xpmieckine SacseHT e EIETCR Bl Ane Goanrne rpynms — At Lo
R PR far P R T

OTkpoiTHe KaHGans KHMEYSCKONG SAEMENTA BOCAPEHUMANIDED B HEYRE KaK Co-
BoiTHE OFpoMHoH kpsHocTs, Haloarmus, KOTOpe AABAAHCE MM NPH ITOM, HHKOTRA
e Bband cryuanmnsd, Oup aTpamans nwbo oMo w3 COORCTE OTKPLITOTS AnEnMeN-
T MAM BELYECTEA, A KOTOPOD om Beln shaenes, nHBo Boik crrsanm ¢ coBbimsem
IO OTRPBITHA, & B HEEOTOPLIX CAYUARN JEMENHTE HAZMAHE b BECTh CTPANE — po-
[HHB YUEHOND, OTHPSIBWErD JneseT, TPy NOCABAHUE — 3NEMEHT PYTEHHRA, oT-
kperoi 6 1844 r, npodeeccopos Kasanckoro yeupepontera Kapnos Kaphonseem
Knaycom v naanannef 8 dects Pocows,

Taxmm cOpAIOM, KANAOR HAIBAHWE HECET D cele HeROTORYD HHHOPMELHKG 00
ODCAHANASMOM FHEMENTE, TAK, MATHHCKOE HAIBAHKE AT0TH HHTPOTEHMYM ol
BT SDOHIAKILIWA CENETPYS (370 CORQMHENHE AI0TA C JANHME NOR XOPOIWIG IHAKD:
MO HEAOBERY], & BrO PYCCKDSE HAIBAMHE CA30TH NEDEBROOMTCA C rPEYECKOD KAk
wOEIMHIHEHbES [ — YACTHLA OTPMUanNKS, FOOS — eNHBORR], Tak KoK BeuE-
CTBO 30T HE NOAARRMHBART SbIKAHHA W ropesHn. JaTHHCHOR HAIBaHWE BOGODoAA
FHAPOrEHHYM 14T ADCHAMKIHA BYD (MPH CORMHAERRE BOA0POGE © KHCAD
poaoM oBpaIyeTcs BOAa) ARKMHHHA DONYYHA CROE HAIBANKE OT JaTHHCKOM
cfumen — sKBECUBIR, KOTOPEsE sl o rydokod apessoctd, 3,5 Thic, neT masa,
o Apesres Ervnte scnonb300anvcs b KAYECTRS JAXPENHTEACH KPACHTENSH M THa-
HAX W, BAK BRBCHHNOCE IHAHHTENGHD NOINE, CONSEAT ANKIMEHHE M MOryT Ciy-
WHTE ChPBEM Ans era noaysenrs, Hasanwe docdop cotrannens s rpeseckong
phis — ecpats, phoros — enscyileie, Cneposarensesd, docdsop oavadant cse-
ronoceys, Mege » apessocty goBeisany Ha ootpose Kenp, ofCiofa W ee natkes-
e pagsnakke Cuprom, B wayke cpuecteosans v apyrde cnocobs oboanadesns
KHMMASEOHEN JNEMEHTON,



Hak BaM ME8ecTHO 16 Kypen isinen, aToMel 0ueHs sMasl. Hanpossep, pagiye
aToMa yriaepota pases 15 o TOY s (0,000 000 000 15 w)! Ocozpats auaserie
BTOOO WHCAR ouets TRyano. Ho aroiiel cocTasiems Xom Gl HEROTO TR 1cTan
JECHTEC O HEM, BOALMETE MRocToll gaparian (rpadeis NpocTiro Kipanians co-
CTOIT 13 TPAITTa — BCIESCTRA, OOPAaI0BIHHONG ITOMAME VIIC Y] 0 IPOtepTi-
TE MM PNV AHER AHOi 5 o, Tlomeiensi anuua cogepaar [H] van ato-
MOR VIACPOLa B AAHHY 1 okoao | sag — B o puiy!

Brisoge

T. M:mur}wﬂ — MAMMUHLOEA SEOTHIEL BEIECTING COXPRULIONES
T CROHICTRA,

2, KuMHiccEHl 30eMeHT — BU ATOMOE. XA [SIETCpHAavEIHiice
OOPEACICHHGH COBDEVIHOCTEE CRHICTE I 3a106MENALHIT orrpete-
nenHoe Mecto B [lepnoguecesoil cocTess KUMPIecKuy. BTeseH-
TR,

3. Mensvualinag sacriim XHMIMeCKORs ATCeMeHT, HETERAACH
HOCHTCIEM €70 CROMCTE, HAZKIBACTCH ATOMOM (0T Tpel. dhomos —
*HEQETHM L= ).

4. AToMBl OIHOTG HAH PESHEIX XHMHYCCREHX 3ICMEHETOR, COrIHHI-
OB APST € APATOM, GODEIVERT MOICKWIEL (HIH SA0THIL ) BOCX Be-
I-CTH.

DicvosHwe NOHATAR

Mogexyaa « Amos « Xuswsvwecocui agesmenim « Haomon « Xeuain-
YECKHE IR

Bonpocw w 3000HMA

& 1. Haijgare B radmone » ITepiuyieiecsan cuomesn SHMTecEH ae-
sepron JI, H. Mengeseenas apesenmu, compoan ROTopLax Hauei6-
wrea ¢ Gygn H, O, C. N i cocroaT ma mnx, npounriime o poms:
HEeCHTE MY HAZRAHIEN.

2. PaccEamsTe Jpyve APATY, KK APOM3HOCATCR HAAEIHMA CACVIOIHY
xumpmeckis arescrron: P, Hyg, Al, Fe, O, H, Ph.

3. Henomwoyn Hureprer, nascupme, Kmme sOMmseokie Seae .
FUANGLHLE B 9eCTh ORI B 9ECTh VI

4. Fonaccudrmramell HAashBaT TOCEICCEVE ONCPAliieE e e i
BELROD G- BIGLCCH IPEIMeTOR Bl BIJEL II0 OIS Te e MY IR
kv, COCmipnre npocTeiinny i OoMImsoTepHye cXeMy RiaccHs
NHIMIHECKIG ATEMEHTOR 1 ORCWIITE ef © TOE P,

5. Henonews HETepHET, noaroTossTe ROckad o BCTORHE OTEPLE-
THE IHOTO 13 A eCKHY BA0escHTOE,

e ———a—r

Al



q:'ﬂPHH EYLWECTEOBOHHWA XHMMWYECKHX
anemeHToB. [pocTeie M cnoXHbe
eewecrea. Bewecrea monexynapHoro
M HEMONEKYNAPHOTD CTPOEHMA

E? KaKye pouacTBa MOMHD OTHECTH B MPOCTHM, & HAKHE — K CACHMLIMT

HHBMUGTKHE ANICMCHTEL PEIEO BOTPOTLOTON B IPHPOLC B BHIE oPHmTHERX
aromon. Humpusep, & EoCMENCCRON OpOCTRAHCTRE CVIDECTEYCT B BIAC 0TI
HLIX aToMos BoaopHy]. Bovcaonnm se Jdesan Honee ecTectaennodl 0 pacipoctpa-
HEHHOH fopsoil CYIECTROBAHH  XIMHMCCEHY 3ACMCHTOE BRIENTON MWL -
USCKLE COCAUNENIR — TPOCTRIC W CAOHHEEG BeIICCTEL

MUBERICCKIME COCOTHEHIET, 06 PARGEBAHIHLIC ATOMIME GAHOT0 KHMEICCKOT T Sl
BECHTAL, HASEIBAT HPCCITRLMN 803 ecmaa . O ofivio Dpymmy IpocThis BeiiecTi-
HEMOTALIOR COCTARASNFT COMACREANTHECH B BORIVEe HECpTHEN skl {He, Ne, Ar. Kr).
SMERITE QAHOATOMHEEIC MOICKVILL FIX clié HasslBaneT Graeopodnsisin 2a30un.

NunenueC Kie CoeQRHCHAE, 0OpasniaHHLIE QATOMAMH KISHLIX XHMIUCCKHE 3ae-
MCIHTOR, HASKIBHT CAONCHIME 8CHEC S M.

Takms 5pasost, MOoRHO BECTHTE TP §oOpMEl CYTIeCTEORANHE XHMWTECKHE
AICMEHTOR. B BIGTE JHEOUMHEDN ATOMOE, & C0CTABY MHECTEN BeIecTs, B CocTane
COUREHER BeiecTr,. B rafamme 2 nprecacHsl apisepsl pasidsHLg pops ovoe-
CTBOBAHIA HEROTOPLIX KHMHMCOCKHY 30CMCHTOE B PR poje.

Mpocreie BEMECTES ACIETOR B MEMILTTH o HeMmemarabt. Fuacondnma-
LECA S0 OAMIHE KEPAETCPHCTHES (PHAIMGCENE CBROHCTE MOTALIOE M HEMETRILI0E
NPEACTARACHEL Ha pHcyHke 15

Pycoeme HAsRAHIE HPCTERY BOICcTE O0LMHG COBRATANFT C PYCCRHAMI Hasna-
HIAMI COOTECTCTEYIOMIN KHMETOCRNN 3ICMOHTOR BOJOPEL — BOoqopod, selbh —
stci 1 T A Ho eors i serkaovenis. Hanpuscep, aToMbl 3IcserTy yricpogs od-
PASVIOT HCCEOILRG HPOCTIHE BOUECTE {RLTOTR oMK Momadherraimi ) — caxy, w-
M@z, TpaduT, pPAATHUHEN 00 CTPOCHHE B CBOHCTEAM, ATOMEL SU0CMERTL
KHCAOTHHEE GOHPEEVIOT Skl MPOCTRX BCICCTES: KICTOPHKT W O30H, ohaaiamangie
PASHIAM COCTABOM MOICKV, & CASIOBITCALHG, B PAlHEIME CLOBCTEINE.

Taxum ofipazos, CNOICTRO B HAIBIHHAX SACMCHTOR B IPOCTMX BCHCCTE
HE QOUCEHG DPHBOAHTE K OTOEIECTEICHERD 3THX morTid | rada. B

Hexorophie cEEAEHWA © MONEKYNSPHOM M HEMOREKYNADHOM CTROSHMM BELLECTE

Kak BHARO 13 PHCYHEOR Taluninme 2, Jaieko He BOe XEMINECKNE COeTHHCHI
COCTORT HA MOJCEYA. ATOMLE XIMHICCKHX 2ICMCHTOE, COCTHRARCE JPVT © JPYTOM,
B OJIHNX CIVEEX GHPasvIoT MOMCKYILL B APYIAIX — Holce CI0RHKE CTPYETYRL.

TMopaiok cosaIHBEHRA FTOMOR TPH 00PasoBsaHHi HE HUX BCHCcTs 00YCI0B16H-
BACT OCOBCHHOCTH CTPOCHIA BemecTs, PaziirmoT pemectsa MoReKaspngso
W HEMOTERARPHON CIPOENER.

Al



Tatiauma 2. Topsbl CYRIOCTEOBIHAS XUMHSCCKITE 310MEHTOR

Yenouese smogein smonexya (1acri)

Hi_lll-ﬂll 1 SEMITECKIE G PSR BRI T

i Xmuane- £

CHEE AMmE B popue B COCTIBE WPOCTares B COCTABE £A0IEHOTTD
BAEMENTE N nemecTE

an.-I;pn.ll O

“* | @

Hu'l.].llli-i
Na .

MeTanma - TpacTie pemecTes | HesiTaass
Fe, Cu. Al 'iiq F'_',- C, 'Ii'llT
E'Ig. .-";,1_.:- A Rr?. II._,. l::l._r

Mramaeckne CRoOCTIE

Tetpawe Arperarnoe

{wcwmmene — Hyg COCTOMIIE

M anrae i Gaeck Bavex

:":l:l"l.'ﬂllﬂl'l'.' IT M RO TH SR TEI'I-'IEI:I.PII.II-'I.!AI'IIIIE'J'&,
AEETpIsECTAn
PG T

TLascrivannee | KOBERE ] IaacruumocTes

Tnépawe {5, C, P_l'lh
rasnebpaanee (H,, “E' f:lzj,
ALK l{ﬂl’uj i

Boammpmersn Merinnwe-
CEIM UTEC KOS He OGULLT

Throsne FIECHRCRI IR REERCET

B 'I'!'lIE'P,'.'l_EHI (mplmp g TIRED LS By
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N EECTRD CO[Y 1 |:l:u:|n|:|:||.|p yenonnscn oboarees ik S n P

P, 19, Kaacompugains o ecaimec ki coodbTea IpocThs e iy
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Tatauna ¥, Cpapnense noaaTHil -XHMESCCKNN 30MeuT-
W TIPOETOE BENETTRG

CLEEE AR DTS L CEOIC TR

ey Cpasnnmaesnie nonnrns
SRR R Kesomrecsuil soesenr [Mpocroe semecTno
Oirpeginenme Biang simumos, ofuagaxamnx Bemeorn, objmmnimoe

ATTRRLAN L (L MO
HRUMMII RO R SO0 MEErTA

OifocHase e

UMK FraK

HUsnseCiLE popaynm

:'i.il.'l.li.ll:..‘l.'ll.'].'lllL'! REELD

I'}EL’!IE]].. MEECCA AT

LBy IO T 1I:|II‘."'|I|I:'IL'1'IIIII
M XHMHYECENX COCICTI

AT IO M HATPMA B COCTA I'!fiIHH'P'l.'iIII"F'i!
APYT C APV, BIACT U BEETCH. B CTIME ﬂ[ll'.ll'_-'.l.‘.‘.'l‘i'.l'HH“JM TR ARE, 1.|'Fi'|.'|'-'||.::l}'ﬂ LIL

CTHL1T,

Bemecrea, p EPHCTALIAY KOTOPLMX HET MOACEYRT, HMOKT HEWOISKYIRIHOE
CHIPOERNE, ATOME B HCMOIERVIRPHLN KPHETRALTAN CREEHL APYT © APYIon e

HBIME CICO0aM M, HO goedchd oyeits Fpoy,

coan (pac, 20}, cosaMHARCH

| Puc, 30, Mogenh KpHoTOL Igpiv

I H T

Poc, 2f, Moacss EpHeTanna s

Bewecmsa HEMOREKYNAPHOND CTROEHHA MAEEATCA M NEpEXORAT B razochpasHoe
COCTORHWE TOMBKD NDH OWEHB CHARHOM HErpeeaHMd, KOTHA 3HEDMMH QOCTATOMNED,
uTOBGI DAIDYILMTE NDOMHLE CEBAIH, C NOMOLLED KOTODBIX YACTHUS! Y BMEHEARITCA
B KpwcTanne. HanpuMep, TEMNepaTypa NasneH i NoBapeHHoA conM paeda 801 °C.
MNpu HarpeeaHHs 3Toro coedrHeH s 4o 1465 C oT NOBSpXHOCTH KPHCTANNA HasHYT

h%



OTPLIBATLOR B0 MEenbvailMe YacTHuel coctapa Malll, 1. e. BymeT NpOHCEOGHTE
HCRaparde. TOMa MOMHD CHHTATL, Yo NpH STOH TEMMSRaTYpe XNOpHL HaTpMA
CYUWLECTEYET B MONSKyNApHoN dopse. Metannel (o puc. 77, . 202), anMas (om.
puc. B0, c. 204), rpadut, KpacHsid oodop HMEIOT HEMOREKYNADHDE CTROSHHE.

A wax e vog? Bege 3o TEEpAOE KPHCTANAMYBCHOE BSIUSCTED WCMNAaPRETCA
Aerse, HeM aona. OTeeT nocTapadTecs HEATH, CR3BHHERR KPHCTRANHYECKHE DRLIET-
KW AnopHge Hatpua (pec. 20) W Wopa (pesc. 21}, Kpscrannsl Woga cOCTORT HE W3
aToMOE, & W3 Manexyn L.

Beumerraa SHURRERYTRIIOAY CITIIARENUA FC CTONE TTPONLL MOACK TR]L B BHY CRH-
ALl CAABLEIME, BETEOD P3P IEARHI M HCH  CRHAHMIML. HEHT{IM}' BCIOSCTEL TakosEd
CTPHHEHE (H0a, e, ]{PHtZl“..'IJL.'II\:I'-IECIu'.I-[“ }'l'.ll.lEin'_!-IE.l'I!hlﬂ ria ) ACTEOILIAEE 1 STV

Brinoge

To ATOMBI XHMHMOCEHAY 3ACMCHTOR CVINECTBYNT B CBRODOTHOM Bil-
A G0 B COCTABE MPOCTIEE H CIOEHEN BrilerTh.

2. TIpocrsle Bemee THa IPEsie I HnsTed Ha MeTamisl i HEMe TR kL
3 CVICCTEVIOT BCICCTRL MOACEYIPHOTS B HeMOCKY L ARHOTS
CTPHMHNA.

4, KpHoTAnas Neps:s CTPocHLD B MOACEYA, KPHCTALAL BT
PLIX — M3 ATOMOB WIH cOPAIoEHHEEIE HMH ToTiiL, ATomsl Cho-
ColHbL COSTHHEATLCE JPVT C APVIOM EaRZHBIME COOCOoGamM .

5. B raaoodpasHos COCTONHIDH BEMECTES COCTOHAT S MOVICEY
HAH (e ] B3 iHHOMHEIX ATOMOR.

&, CroficTEs BriecTs VCIORICHEL MY CTPOCHHEM.

OcHoBHBIE NOHATAR
Hpocmete gempecmaa « Caoxchste gemecmen - Memaran, newe-
P

Bonpocw w 3apoHme

A 1. Pacoumorpiire ssolbpakesis Mofeaeil Moackya paziiciHins Kuui-
SeckHy codimmnennil. Kagne no s oTHOCITO K ITpecThiM BEMecT-
HaM, BaKHe — B CIH B

o I B g

15:::-.:|,-e:l|'.|-|:|..1, lllr.-pqmrm BRI ABnNMRE Jpacwiociyy, aacer
H, H,0, NH, NO,




2. Kax crpoeHne BenjecTES CRATRIBRCTOA Hi eTo caoficraax?

3. BoraneTe DpOnvAICHHER CIOBAI 8) B OOCTAR .. aopodsiibm mofar
weo MATHUA; ] B COCTAR ... VECVCHON EMCAOTE BXOTET .. YEACPOSE, Kitc-
AOPOAA I BOLGPOLEL B) EMCIOpo, poaopot. rpaduer, dgocdiop — .
4. Kax cagnyer EnaccupMuHpoEaTE BelecTea o ux cocrany? [To-
CTROHTE CHeMY ERaccpUEAHE B o0CYIHTE cf C TORAPHILES.

5. benwil fpocdyop mper casos coabon BATPCRAHNN HA BOYTYRE JCETEG
BARGRACTOA, [NOSTOMY €0 XUHAT 00] CIOSM BOALL TeMIepaTypl
NAARACHHIL 000 BEollecTad cocTarnaer 442 0 Kagne I FCATIOO -
Hitg o cTpoenin Gedors fhocdopa MOmHO C00ATE HA OCHOBAR N
ATHE JAHHLIXT

| N

2—9

Cocros sewecre. 30KOH NOCTOAHCTEBO COCTAORBO, —
Xumuueckune dopmynsl

E_E' Harpe waywH sononbayioT dhopMyne? Banse opwynn) iw aHaate?

Besnciimei HFEEEEI}HHI!HH“ BCIHICCTED MBIMICTCA OO COCTaR. KANMCeCTBCH-
FETH 1 BOMHMCC TECH UL fTuscm el cocmas — aTo TICPCECHE BOCX L"l[rll.'!lll.."li'_'.'-
BN BEIRCCTEG KEMITIGCKAY 3ACMEETOn, Konurwecmaeninii cocmas — 3To -
Al ATOMOB KRHEJOTD BAEMeHT B COCTABC MeThuallinell qacTiis BeiecTea — oo
MOICEYIBL.

Janmcn, RMPREANITIA KATECTREHILE 1 ROTHICCTHENNLI COCTAR ne-
—." IECTRI © MOMOHILIG XHMEMECERY JIGEKOR, HAIBACTOE CUMUNE OO

| propy ol

Cocmin XHMHYCCKIS CEEIHE IR CIIPCACIREIT SRCACPAMUH TR C [oMU-s
TEHE WP TSR B KO e R i ieiea Griau T, Yot IIOREEIAT L, KK HEl
CHCHAKEAH I JEUHHIAN XM RS CCROO. SRCOICTEMEH T JOTARIT BRIBLA O COUTRIBG ROH-
RHETHON: B ICET G ll'!.il.'l'ﬂ'rllrrll.'l-l B ITR M MY,

4 Faznomenne BOABL 3MeETPUMECKHM ToOROM [puc. 22} B coeuuans-
HOM TpHGope MPOyCTHs Meped GOy sackTpuaeckiil Tox. Toy cro
ACTCTRIEM MOACEVIRE BRI paspyniTol. TTponvETs npoTerasmeil
KMMISCCRON PEAEITHE — OBE DeClBETHRX FA3noipazHex BEIeCTRA
cobHpamTCl B TEVORELX opubopa. Tpydsn npiibopa IpaiyHposiHb,
M ATO MOZEOISET GHPCACINTE, ITG OOBEML M308 OTHOCATCN Kik
2: 1. Ecan moaHeoTH TICHMIYE TVIHHEY K TPVOEC, colcpsamcil
SMCHRINHH OFBEM Makl, B OTEPETE EpaH. JVIHHED SPED BCTRRHET:

%5




Puc. 22. Npnbop
ATH PAANHCHHR TOA
AREETPHECCKIM TOROM

Akl — H.'.'u-

CUIHH M3 HEHBBECTHLIN TAZoR
OEATRIRACTCON  KRCIO LM,
Mpn nposepke Gpyroro raaa
ropAmeil IVIHHEDR pazaaitod
HerpoMesil sronok. Tag cro-
PACT BOAGPOA.
CASIOBITEARHD, NPH Paiioe-
HUH B0 BICKTRHUCCRNS To-
KoM OOpAE0BAANCE JBL IRko-
OBPARHLIN BCICCTRL BOAOROY
0 EHciopy (puc. 25), ofbese-
Hble  OTHOMICHEA  EOTORLIY
MOBHO BEIPASHETE COCTVHITHLM
TV HETIETR

F[H!}l : V{[}tﬁ =8:1

B apwried coelpiaib o [pe-
AEHHIIY OOLITAX VCTLHBETCHL
MACCHD FARGR, 2EHHMARMIIHEY
ooy 1o

:rm:H:j = {L{1EY ¢

miy) =141

Hafiaés coOTHORCHHE M&co
OGPASDEARIINNCH B DpHECIEH-
HOM GIILITE BCUCCTE
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MapecTHo, o Macca aToMa KHctopogs & 16 pas Goasme, aes Macca
aToMa BoJopoa. CleaosaTeibia, B MoSckyAe BTkl 1E Jha QToMa k-
ADPHVE TPFHXOINTCA O aToM Eeaopora: Tosrosy duoparvaa so-
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Omicars HakecTioe ecamio. Ho B ceoc
BPEME UIH ONPEECICHIER KRt CTIEHEOIT 0 R
AVMECTEEHHON COCTakE BOAL YIEHEIM -
OUKE BATPATHTL OUPOMHEIC VORI, 00T
PHTL MHOGHECTEO OUBITCE 1 RCTIBITE He M-
AG DA, Pue. 24 Mogeas soaciopmes

Ppamnyackmil xumme Hozedy JTyn pyer FTACKICAO0D T
B mepirog © 1799 no 1806 r. wccreaosan oo
CTIR PALL KHMITMECERY CocanHenni, O yorr
HOBILL, MTO MHOLUE SEWECTIET, NeIOaUueiEMg o Hatowdenis 6 npupoeds wi
CROCOAR ROTYSENLA 1T 8 a000amopul, acesdd wheam adun o mim we co-
CHEOE, SR MOUMESERRE OOV HATEAe SERON BOCIORNCIE0 CoCHaaa
BENLECHIET.

BT DIHAMALG, HATPHMCP. UT0 BECE MOBCKVIIEL YIICKHCI0TO ML, Coqepesaie-
FEACS 1 BOCUIVRE KBACCHON KOMMHATLD W e, 3 TaEne ofpamoomers Gpomwer oy
RORUTY ST, BOTOPBIM ATTARFT MOPHGREROE, P DR, (ORI mpoe
KATHRIHEI M3ROCTHITED 00 CAITEHITH COML]L VECVCOM, BOCOTL MMERT OJHH 0 TOT
we cocran, Kasguan sooresvin ofpasoRiiE amosMos VTN ¥ SRR ELIMGY
€ HEM JOVMA STOMAMHE EHCAopOg (pae, 24,

Mlomae GuUe OREERYRERD, 70 SIHHLIH 3aK0H [CIPOCTRUHEETON LUICKG He
b BOC NHMMUECKNC COSQHHBEHHA B GhIAcTE ero MPHMEHEIILE He CT005 EIDOK.
Oapako o oimaaae XIX B 08 clrpan o sayee pecsMil Sy podi, NOCRoisgy
CORLGAT TROPHITHWCC KYHY CUHOBY L3 BRIPARE N COCTARA BEIIECTn © TRV XI5
suaecki cpopano, Hamprsep: {]Hi, Hzﬂl, E:[}E, HC, H!H'I'.ll-

Boassopkeo, n y#e JaMeTIIR, ST0 KOGHMECTEEHHLI COCTAD BUINeCTE B XHMI-
HECKHK EIPMYIE BPEGSCH © MOMOBLK WHICKCDE, Hudexcom vaanmaeros
phpa (COpana BHEEY 0RO XEMIMICCEOND 38aK ), ofMKHAYANMILE WHCD STOMOR
RAMADT XHMUISCCRGD SEMEHTD, ST IEs I COCTan Momekyihl — Meansiinei
wACTIHIA BemecTsa (puc, 25).

H50, CH,

t f

Hunaskce
B omuassii MIEKY e

' f

Copr ERCRoTE METEHA
COTEPITCR 2 DTOMIL RO, CORAEpHATCA 1 amom yrepoa
I ivross cophe. < aToML KACTOpOgI 1 4 AToMa BOEOPOLE

Puc. 25, Huaesce b imemmeckis (popuym

L)



[Tpa mpotme i XMMIreckns r.]:m|:|w|.':| HEAERCKE HaaneawT. Hanpusep, qmp-
SV BECUTCEV L] MoTard ( H CACIVET MHTATE TAK! «HE-UM-IeTEIpes] OpMyy oo
1|-r|-|!l KHCTOTEE H.M}I - «*‘ult,ru:.i.-.-u.-n-rlcrup-e».

DcHOoBHBE NOHATAR

Jaxon nocmorncmes cocmaea - Kawecmeennwn, Koauwecm-
aeniibil cocmaa « Hudexe « Xuvuwecxan ghopsyaa

Bon PoCs W 3a00HAA

& 1. Jaiire RpPMYTHPOBEY 33E0HA TOCTOAHCTRD cocTaki. Kakoso oro

| PR THIECKDE A CHITET

BN 2. Onnmnre EsTec TREHALL 1 KOANeCTRCHHBIE COCTER COS/YRIHK
semecra: HS — ceposogopoy; HNCY, — asomean kacaora; Mgho, —
cyaspar sarang; ALY, — okcng amcseti; H LY — ujrm@:{n:ijmp-
Haf KHCIOTGE.

§B ATOMHO-MONEKYNAPHOE YYEHWE B XMMHK
t_-'il MTo Bel SHEATS o B W HayUHbE seciegoeaHrax M. B, Nowodocosa?

Ha yporax promkn su 00IHAROMIUIHCE ¢ MOTEKYARPHLIM VIEHIEM, EOTO
pve ¢ XVIT o, wenoasaowasocs gns ofsacnenns oorsecims soneanit. pas-
THHECKH NPHMEHEHNE MOIEKYARPHOR TEOPUH B XAMun G110 OrpassaeHo
TEM, UTO @8 MOADKEHRA HE MOTIH 00LACHATE CYIHOCTE NPOTERIHIE XHMEYe
CHIX PERELRI, OTBETHTL HA BONPGC, KIK MY OHAX BETHECTs B X00e XHMHTECKo-
IO POMEECCa ODPAIVIITCR ORI,

Pemterme »roro pOonNpo OREEUINOCH BISMUEHLIM Ha
DCHOME FROM - A IeK TR e, BT
BOKHHY =S ese T saeresarrieckodl xomaame M B T
MOROCoD gEETHYeCEN CpopMETHPORL OCHOBLE ATOM-
HOPMOMERYARPHONG yaeams, Pyookmil yaémmii-smmnr-
EAONEMHCT PACCMATRHIGT CTPOCHIE BEMECTHA HE KK
OIPEACTEHHYR EOMBIHALHE TOMOD, HO KIE COUCTE
Hite BOAeE KPYIHLE YacTHIL — KOpEQCELT, KoTopoie,
B CIND OMEPEAL, COCTONT B GOA0e MEAKHX S0CTHIL —
STE MO,

Tepupnoaorns Jomonocon co npesenes nperep-
TG, MAMEHCHMA: T, 9760 OH HA3BIRLT KOETRreni s,
CTHIH HRALIBITE MOTEREIME, & HA CMEHY TCPMIHY
AREMENn npumen repaia amos. Chpako o s
CRASAHHLIX MM HIEH 0 onpepeierin Saecrame psep-
|GG MCTBITRHAE BPEMEHER,

Muxana Bacuanenna
Jlomonocon
(1T01—=1765]




HMcTopHA passqTA o YTEEDHOSHMA 8 HAYKE aToMHO-MONEKYNADHOMD YUSHHA
OHa3aNack o4eHs HenpocTod. Padota © oOBEHTAMH MHKPOMMDE BHIZHEANS
OFPOMHEIE TRYAHOCTH, BTOME W MORSKyAr BoiND HSBOZMOMHO YEHISTE M, TAHM
obpazoM, yOEOUTECA B ME CYLUBCTEOBEHHH, & NONBTEY HIMEDEHHA ATOMHEIX MaCC
HEPEOKD 3AHAHYHBARHCE NOAy4eHHeM owHiouHeEx pezynetator. Yepes B7 ner
nocne oThpaTHA NomoHocoea (8 1B08 r) wzsecTHuIb BHIMMACKHE yassE DxoH
JansToH BeIGEMHYN STOMHYKD rHnoTesy. CormacHo 370 THNOTe38 ATOMBl npag-
CTARAAKT CODOA MEnEYARLIME YECTHUL] BSULECTEE, KOTODRE HEBOAMOMHD pazfe-
fMTE HA COCTEEHBIE YSCTH MWAH NpeepamHTe 4pyr B Apyra. Mo Jaretody, BCe &T0-
MBl QOHOTD 3NEMEHTE MMET COEREPLUSHHD OOHHEHOEBIA BEC W OTAMYMARITCA OT
ATOMOE OPYTHX 3ReMeHTOR. CoBgMHHE yYeHHe 0D ATOMAX C YYEHMEM O KHMMS-
CEHX 3NemeHTax, pazpaborasHemM P Bodnem W M. B. Nososocossim, Janstod
ofEChedHn APOYHBIA BYHOAMEHT GNA JANEHERLLIHE TEOPETHYECEHE HOCNEA0BaHHA
B xvmmd. K cosanedsn, fansTod OTDMUEN CYLLECTECEAHME MOAEKYA Y NDOCThEE
BellecTE. OH CHHTAN, YTO W3 MOREKYN COCTOAT TONLKD CAOHHGIE BEWECTES. JTO
HE COOSRCTECEAND BansHedwed pazpaboTee H NPHMEHEHHID ETOMHO-MOREKYIAR-
HOMD WHEHHA,

Yeaonua ga8 pacnpocTRpaleHHS el aToMBO-MOOEEV IRRHODD YICHNA B COTe-
CTBOSHANMMN COHSEIIHCE AL Bo aropoil noroeime XIK s, B IEG) . pma Mewn-
HAROIHOM ChOEREC CCTCCTROMCTIETATCIEH B neMelEonM ropote Fapncpys Guanm
IPHHATEL ONPEACACHIA QTOME W MOIeKVIILL YOeHHA & CTROCHINN BeICCTE ToT4a
CINE M GLLUTD, TIEEToMY LG [TPITHATO BOEGERCHEE O TOM, UTO BOC BeLCCTIND Co-
CTHAT W3 MOTesVIL Culmuocs, ST IpocThie Belle C TR, IGHIPIMe METALILL, O
CTOET W3 IHOATOMHELR MOTcKVT. BrocicaeTER Takoe CrUONTHGE oo T -
HEHHE TPHLLANG MONCEVAIRPHOND CTPOCHIR 1 BOe BeieC T GREELIOCL I
TP EHRIN.

COenoBRoe COMePHEARNE ATOMEN-MOTEEVISPHONG VECHIA MOBHO PO
BHTE CICAY RSO I0A0RKCH AL,

1. Monesysa — HAHMEHEIAR ©TACTh BENCCTEL, COXPAHARALEAR CT0 COCTAR W XH-
MHMECKIC CBOHeTH.

2. Monesyan cocToAT HE ATOMOE. ATOMEL (JIHOMO 2ICMEHTE CNOIHE ApVT
€ JPYTOM, W0 OTIHMANTCA OT STOMOE DY XHMHIMECKHX AIeMeToR,

5. AToMBE B MOICKYIB HAXOIATCA B HEOPePRIBHOM BN HRH.

4. Mpy pUEHICCKHX ARTEHIEX MOICKYIL] COXPARAKTCH, TP XUMMUETKHX —
PPV R TR,

B. AToMbLl B XHMHMCCKHX PCAKIAAX Me paspyniasoros. Hoswe semecrsa ofipa-
SYHITCH B IPOIECCE XHMEMCCKHX Peakiiil B3 TeX aToMoL, HE KOTOPMX COCTOSIH
HOXOEHLIE BCICCTES,

PrenpocTpale Hiie STOMEO-MOICEY I PHOTG Yeiiin cnocolcTBOELIO Ve piE-
ACHHEY ONPCACHCHIE Bask e T XM e ck s DoraTioll, JuopssipoBanim 1 pas-
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BHTHE CAMHGO0 XEMPIMCCEORS IR, (0 LECHEI TN OTKPBITLR RKOHOE 1 passi-
THEF RN HeiTmn TEOPCTHUCCENX. HCCTC A0 HE ik

OcHOBHME NOHATHR
Amosno-smonexyaapuoe yvweniue « Amon - Mogexyaa

Bon ot M 3Q00HHA

1. Korgs ¢ pie so3HUEITH Oepibic TReACTARICHIE 06 aToMax:
2. K kakus RRACHIEAM OTHOCETCR JHgdyans B OpovHOBCEOE JRIGEE-
HIte? O IOM0IbEY Kako Teopil i KiE o BECHATON 3710 ARICHIA?
3. B ogaoil wa pabor M. B JloMOHOCOB THOUT « 0800 o0Th
CACThH TEAd, HE COCTORIAA B EAKHN-I000 MEHBIDIN B OTOHCHELY
MeHy cofon Tet.. Koprycxyin ootk cobpanne 3teNeHmos & o
HY HEOOILIVE MACCY... Nopmyerpin ol opoIHEl, COIH COCTORT 18
OAMHAKGBON WHOAR OJHHX 7l TeX He AAEMENOs, corIHHCHHLIE 01-
HAEOBEM ofpazoM... Kopnyekyon pasHOpoIHBL, KOTLA S0eM e
HX PAATHUHEL 1 COSTHHECHE PAATHMHLIM ODRasoM TWIH B PaiTHriHo
SHENE; OT 3TOTe JaBHCHT Geckoieunoe patpoobpasie tets, [epenne
IIATE, FAMCHIE B UMTITE BLACICHHLIC £I0RA CORMEMEHHLIMIL TCpai-
HAMM.
u 4. Hemogesvi FlETepaer, 4 TAk®e SHANHT. TRHOGDETCHALIC HL Vo
EAX HCTOPME, GUENTER 1 XRMUH, COCTABRTE XPOHInrInecky s Taka-
LY, OTRUEARMIIVES HOTGRIK PAsRIITHA OTOMI-MOICEVIRPHONG Vie-
HIH, HAMTHHAR ¢ ero aapestennd. OOcyanre peayasTaTel padors
B MILILIX TPYIINax.
# 5. Opne ue coagameneli aroMHo-MoIekyIaproro yaeamn . Jane
TOH TOUTACAT, 500 BOC 70 PACCyEIeHIE MOGHO 3aBECORITE AN M-
GpaiEThE CXeMatiecEd. TTonpofdime Ui TREPOELTE I0TEE-
HHS BTOMHO-SOICEVTRDHAGED VICHHL FRE, WTodL IS IHac] e iecT-
HEIT ero KOHCIEET.

HE—H

§ 9 Macca aroma. ATomHos eaMHMLEG MOCChl.
OTHOCHTENEHOA GTOMHOR MOCCA 3NEMEHTO

E? OxaparTapHayATe HIBRCTHYD BAM MIHIHHECHYID RERHYHEY — MACCy,

{:{IEF\'_"ML"HHH.H KAMIA PaciouraracT JTAHHBLMIE O Maccak @ToMOB XKEMECCKRY
sacsernTan, [Tocaegmie MOIYT GLEITE B [t CE B JIMHIERIN @I IIEAY MACC It
Max, BEIAOPGEMMES BT, 1L (aHAKD BCACICTEIG O0CHE M0 BeIHMHEEL ATOMOE
SGHAMICHER HX MAacChi, BhlpadcHHBIC B COHHHIAY, TPRPHAMCHACMBXN 118 UL e
HEFEL MO DPCIMeTOR KRR, OfNICHE !If.':'.'.ill:!lﬁ-HInE Ans nononkaorania. Ha-

TPEsIc .
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m {0} =266 1078 p =2 66 105D g

m () = 1,99 102" p= 1,99 10°% xr

Anech AHAE M, (AOSHAMAST MECCH OTHOMD GRTOME AACMEHTA,

Ans yRotcTha BRPRHECHIE MACCRL ATOMOE BCIOILIYCTON COCHHATBHAR AR
3 — GRIMEGR eOuNERaG Maccu (THOSHANACTCHE: A . L),

e s =w,{(C) 1 12= 199 - 10" gr: 12 = 1,66 - 107 wxr= 166 - 10 ¢

Amaoxnan edunuya maccs (no serwanne panman 1,66 - 107% ) —
AT ik I".";: MACCHIT ATOMA }"I"J]-EFU..'.'II.

el

o wamp —

CoBpeMeHiLIME MCCASTOBAHMAMN YCTOHOBIEHD, 110 AIEMEHT YIACDOT HMEeT
PAIHOBNAHOCTH aTosmon (paoTonon) © sacconpusar sacaaan 12, 13, 14, Toapo-
prte 08 EA0TOMAX DL yaraeTe ma § 34,

KHMHEH J0JI0¢ BRCMS HE HMETH HH MATeHmero TpescTanieHnE o Tom,
CROUILED . BECHT QAR ATOM KAROMO- M0 SEseiTil B IPHBLMHLE 1 VI0DH6X 218
HEAC EAHHMITAN MAMEDEHRA MACCLE {rpass. simorpass it 1), [Tosmosey nepaors-
WANBHO TATAME ONPEIEICHIA ATOMHLIXN Mace Guim masenen. buan npeanpans-
TLE IHATBITRH GUPETELITE, B0 CROILED PR ATOMBE GTHIX STCMeHTON THReTee Apy-
ru, Tamsm OB paaom yaemne CTpeMITNCE COROCIIGENING MaCey amosa oonos
ARSI © MO0 (RN PHEADEE . TP AN E R,

Pemenime aroif sgaan Taoke HLU0 COMPIGKEHD © BOIMINMI TPYIROCTHME,
I IMESEIE BCErO © BLIGOPOM aTATOHA, T, €. TOID XHMHUECKOTD SIEMENTL, OTHMC-
TELHO KOTOPROO CIEomue TROBTHTE CRBHCHITE STOMHEIX Mace OCTAUTLHY
WACMEHTIOS,

¥uéune XIX cTrooeTHE pemnut Ty npodaesy Hi OCHOBAHAH SECICPHMEeH-
THALHBIE JHHIAK 10 ONPEIeteammn coctam pemecrs. B gasecrse stanoua Guo
WIHT GBI TEERG (oM — aoM gocoiodea, DRene PHMEHTILILHD DL yoTi
HOBACH, MTO AT0M EHCA0POSL B 16 pas TAmeace aToMa BOAOMYGL, T, €. €10 OTHO-
CHTEALHLA Macc {OTHOCHTEALID MACCHT dToMa pogopota ) pasea 16, Sy peanmn-
HY YCADBILTICE DOO0AHAMATE GyRpami A, (MIICKC T — 0T Havaassoi SyKsp aaraii-
croro caom relafive — wornocnTeanaiie ), Takns ofpasoMm, Sannck sHacHs
OTHOCHTEILHDEX #TOMHLIX MACE KHMITTECKIEE S0EMOH TN OGN DLITIEETD G-
VRIS R paanmM:

A (H) = 1; A0 = 1 A Fe) = 56T g

CHuhOCU eI AIIOANGE MACCad MOKAILINGET, BO CROARKD P MaC aro-
ME OIHOTD XMMUMECEOT ATEMEHTH DOoibme Miccs]D ITOME. SEARIIErC AT
HEOM, THORFTOMY JEUHEAE BT HE MMEST PaasepHocTH,

Kak vie rOsopiioes, NCPEOHATATEHG SHAMCHIA STOMHLIX MACC OIPCICIsm
[} OTHOMCHAK K MAcCe atoMa sogopois. Modme sTaioHoM Ao onpeieicHis

1l



ATOMHBIX MACC CTLTA ’..r',;, WekCwh Mkl SR yﬂﬂ'ﬁmﬂﬁ' [aToM YT poga
nl? [ THAKG AL ATOMEL BOZOPHIIEL),

—

O RoCEMESbRaR amosan vacead saementa (A ) — aro ormome-
IMHE MADCET ATOME XHMEUYECKOID RIEMEITa K 11";! MECCE] ATOMA ,‘.I".:"I:'E'Pﬂ-
A © MACCOnLM aeaos 12,

A3} = m (@) -V, m,1C),

rae D3 — HOHANCHHE XHAMUGCKDDD 3ACMENETR; M, — CPOTHAR MACCH ATOML XEMI-
MeCKore #aeMenTa; my () — Macca aroMa yriepoia.

FHATCHNA ATOMULIX MAce XEMIMGCENY AL1eMeHTOR [EPHECACHL B nl."l'.lli-“],.'.l] e

croil cucrese ypmueckny anesenTos J. M. Mesacacesa.

OrrpoiiTe DepHeIrcceye)y Falugy, nosMemeainvie Ba fopeige e,

H PaccMaTRETE .I'LB:!I'ﬁ}"HZI ©E H‘[-i:ﬂ]-q’. HAPHMC 0 HOMCDOM H:

H L

j":lll'_lll:lFl-IJ-.il_
15 504

E-[[:l.."l KMMITHECEMM AHAROM 0 IS B H e CTPORe VEALIG TR JIHAL e

HHE GTHGCH TS0 FTOMEN MACCHT XM eckors aneseny: A, 000 = 15,9994,
OGpaTHTE BHHMMHNE OTHOCHTEALILIE ATOMHBE M#CCR TOYTH BOEX XHMEMECKNX
ANEMEHTOR MMEWT JpobHoe anagenne, [Tpmusoi $Toro apaneTen CanecTiom-
HRe wanTonon (o, o 20,

B mxoae n PHE‘IE'T:I]'I IR HS PICTEC IAY T AT HEA OV THOC R TE LY TN

HLIX MACC, OKPYIIEHRREC 10 neanx aneed, Ho 8 Heckoaniny caysams noansymTes
APOGHEIME BronrsEan, Hanprsep: A (G = 35,5,

42

OcHosHuie NnoHATHA
Macea amoma « Amosuan edununag waccs « Omnocamesian
AMOMNRS MACCa

Bonpocm w 30aaHMe

1. Rax ma ompegasnrme DoHSTHE «MAKPOMAe, «MITKPOMITps 7

2. Yro oot CASIYRONINE RUTHCH:

i 0 = 16, e, M L EY = 120, e M R = 38, eoml?
3. Buimmnure oEpyracHABE SHI9EHHA OTHOCHTEALHLIX ATOMHLIX
since aacserron Ne 5, 11, 18, 20,

4, Ofpacuume, 1o osmad:er coemveongme sampens A ) = 1008 = 1;

A, (Ag) = 107,87 = 108,

===




OtHocuTensHas MONEKYNAPHAOR MOCCO BELWECTE. —
Maocconesie ponM INEMEHTOE B COEAMHEHMAX

i? MosHo N BeUHCTHTE MECEY MONERFNET B KERHE afMHHUAK B8 MOMHED Hi-
- R T

I Omnocumensuoi Morexyasprod maccot nemecrna (M ) waznoma-
' eres umeno, NOKAIMBIIONES, B0 CKOALKS [ MACCH MOJCKYILT 31000
I IETIEC T TR L e ',.-I"Iz MECCRI ATOMI VTAE PO,

'r.:'TJ-H".'FITL‘.':Hn}I'!r'HF MCVICRLVIHEHYED MLy BUICCTE PRIUCHHTEIBARFT i XFIM e
CEHM El:lliJF-H}'.'JEI.'iI. TR PEUSGLERIH M COCTLE - BE1ECTH, .ﬂ,-'lFl HEXAGACIE M OTHOCHTe L
HERED Hl}.?!L'LTJ[H].FI-I[:IH REACCE] HA3D CYMMHPOBATL AHAMCHHR THIK] ITCMLHLIY ATON-
HBEE MGCC IUIERMEHTE, AXOTHILIE B COCTAR MIETCRYAL BETIEC TR, © 'j“’lE'I'UFI IO
CTACHHOTIT COCTIRR, T, & MHLIE QTOMOB EGELO000 AECMEHTI {I.I- EHBHHCCEIN
1.|.|'|1-'|'J?-I'f|".l'l.1l'}'li OH{ BREEACTEA T TIO MO I i-TI[.:'IE‘."I-'.I'.TlEl_:l'.

MCD,)=A(C)-n+A[D)-m

Harpesaep:
MNH)=A N -1+AH)-5=14-1+1-8=17
M{HPO)=A (H) -3+ A(F)-1+A(0) - 4=1-3+41:1+16-4=148

Hl.']h'l-.'lln-.?}'ﬂ ATOMHLIC COMHITIEL MICCERL {EL . l.'l.:lI MOEHO BRIPSAHTE Macdcy oT-
ACUEHBIX MOTCEYI BCOIECTE [HIEHARKCTCR J':I'J_ll |

m(NH) =m ({N)-1+m (H)-i=daem-1+Taen -3=17a e m
m(H PO )=m(H} 3+m(P)-1+m{0)-4=1laem -F+Hlacm- -1+
+IGa.e.m -4 =4l a e om

CFrHOCHTETRHEN MOIEEYHIPHAN Macca — Beiinda Geipaiseprai. EE ne cne-
AVET BYTATH € HETHHHOW Maccoil MovIcEyd, BRPAmacyoil & @, . s

Mo xpuMpHcckny GopMJEaM  MOMHO TAKEC BEMICITHTE MACooene  odoiu
ATEMENTHOE B XHMIICCEINK COeTHIECHIEARL

Muaccosas doaa XUMUNECKOIZD AAEMEHmA (OTO3HAMACTOA JATHHC RO
Oyepoil o) NOKIABIRELCT, KAKVE) YacTh o7 OTHOCHTEALHOH MOTcKyTapHol Maces
BEICCERA COCTARIACT Macca S0eMEHTL,

Maccosme J00H ATCMCHTOE MOTYT OLThH BRIRGECHB B TOARX CANHENE HIH
B npooenTix, Pasysecror, mpu ONpcacac N MacCOBBIX 000l AIcsMenTon ey
€T VIHTHBLTE MMCI0 MX aTOMOE B MOACKYIE.



Hanprsep, A1a gemecrea cocrasa G 1D

n. A (C)

m o A (D)
T MC.D,)

(L) M{C,D, ]

o) =

3opava 1

nHI.I'E,[IHIFHT"L‘ B COMBYED [OTHE HLIPO RS B U0 COCIMHEHI © KHCAOHIM, FAMC

wimes tpopryvry Fe O3,

Aearges: Pewrene:

Fe, O, 1. BeMiciiy oTHOCHTCIRHVE) MOACKVIEPHYH Macoy oo-
canncnm Fe, 0
M(Fe0.)=2-4(Fe) +3-A{0)=2-56+3-16=160
2. Brmastcans MaccoBRyEy 200 meaesn:

2-A(Fe) 2-56
E'{Fﬂ.‘] - M|{FLI:.![J_'I} T 160 - “1?', AH ?Hrﬁl

e, ol Foe) = 0.7, wan T0%,

w{Fe) =7

FHAA MACOORYID AOUI0 SHCMEHTA, MOHHO BLMWCTHTE, KR MaOcl menes wo-
WeT BT moeayaeHEn 1w amdhoit saccw Fe O, manpamep na 1o

miFe) = m(Fe,O) - w(Fe) = 1 v- 0,70 = 0,70 v = 700 &r

Cymmi MACCOBLIX QONEH BCeX SCMCHTOR B coeimnennn pasaa 1, o 100%,
o FTOMHEHITE RCOOILVIOT UTH TPOBEEN PEmceHm,

B xpmptecsnx aafopatoprEx Ml OCHOB PERRTETOR HATHIA XHMHYECKIX
COCTMHeEHNTE onpereanoT gopsys peoreyemn nemnecrs, [pe arom pemsm
AAANH, OBPATHLIE NPCALLTYIET,

3apova 2

DRCNEPUMEHTATLHO YOTIHOBIEHG, WT0 Bemec i conepuo 83% awran 17%
myropoga. Kakopa opsavaa sroro semecra?

Sereini; et e
AN} =14 [Mockoagy ManecTHo, ST AEIECTIME COCTONT M3 2T
A(H) =1 MOB BV 3ACMEHTOR — asomd ¥ pogopoa (17,65% +

weiiv) = B2.35% | +8L35% = 100%). npencramm hopayny iecneaemo
w1 = 17.60% | rosemecrsa gaK ]"'-l_,_H*.

Crremma caeayeT:

N.H. =7 (M) =x-A (N} M (N H )




w{Hj =5 A (H): M (N H]}

x=w(N} - M (N, H, ):A(N)

g =w(H)- M{NH,): A (H)

x:y = [wiN)- A (H)] : [w{H) -A(N)] =

= (H2.95 . 1] [17.65-14] = H2.35: 2471 =1:3

hmaem: NH,,

CacaomaTeasio, GopMyla BOROPORHOTG CosauHeHnR asota NH,. 310 — aw-
stak. Bogsmil pacTeop aT0ro CosTHEEHHA B3RCCTCH Bast N0 HARAHHCM « Hama-
THPHEE ST, AMMIRE HCOOILAVENT L6 0V HHS yRolperidl o pits Aparis
BAEHLN MPOIVETOE XHMITCCKOHE NO0MBLOLTEHHMCTI.

Iy OTHOMCHER: K BCMECTRAM HEMOTCRUTHPHOM CTPOCHET IFBFALHCE Vil
TRCHAATE TEPMUH HC «MOICEVIEPHAR:, d =@ripayibHaR Macca>. Ho rpagmmeon-
HO U0 3THE BEMCCTE OUTLAVEOTCR TCRMEHOM o MOACKYIRHAL MACCas , [HHIMAT
CI0 VEIGBEHOCTE | B TEERK CO AR (popayiE BUMDEELET COCTAR MeTRAGRmel sucr-
5 KRICTATAR, il HE MOICEVALL).

DcHoaHBEIE NOHATHR

Omuocumeasyan Motexyaapuans macca « Maccosas doas xu-
MUMECKOZO AAEMEHMa

EDI’IFGELI- M 3I0O00HAR

&

1. OnmpepennTme OTHCHTEALHEEC MOTCKVISPHEIC MICCEL CICAYRMIIT
BECCTRE! E‘.{]E, Culh, }IE{}, {]I-I". PacoaumaiiTe MACCOERIC FOUTH S40-
MEHTOR, BEXOIAIHY B COCTAE AT COCTHHEHI,

2. PaceusrrallTe MAcchd MOACKYT CCPOROIOPHNA. CepHO KHCIOTEL
ppcaopoia. Mosyuennne sacchl MOACKYA DEpeBeIuTe B COMHILL
MACCE], MCTGALIYCMELS 06 GIHCAHEA OFLCKTOR MLKPOMIE.

J. Kapyw usropuanim o BEOecThe CoriHIEReT XUMUSCCEILE gaopary-
Aar CMBeTETE Ml 3TOT BOEROC | IChMeHHO ), PCCMaTRUEAR gaopsy-
ALl BCIECTE. a30rHol kncaona HNCY | saopsg s AJ{ZE_,.,
M POECHIA BOAOPIE quu'

4, CpaBHiTe NOHATHA aMACCH MOMCKYIRE: B w0 THOCHTETEHAL MOAe-
EYARPHAR MACCEn.

5. HMa sypea DoTauMen Bhd BGCTE, WTO 06 OCTE 3CAEH0H MRCCkL
pacTennil pestxopiM a3oT. Henoanaosaiiime gakoro MEHcpaTLHors
vaonbpexm {amamainan cennrpa NH NO, gaoiinas conanrpa KNGO,
soscaita (NH, ) GO oxaserca anbosee A CKTIEHLIM B OMewy?
Kak nel nogaracte, AETEETCA IH COACEOKAHNE B BCIECTES AIEMeHTI,
HeDGROINMOTO I8 PacTeHiil, CANRCTRCHM (AETOPM, Onpeget-
LOELLEASE  LCAeCriMipaBHOCTE €00 HENOILIOBAHEL B KiTcoTRE VIod-
[rerms
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@ 6. Kaxas pa pyg Hanbonce DOMATE Seleios: FeMariT F:EE}:I, MATHIT-
HEIT e TR Fr_':‘[]l , CHACPHT Fcﬂ'l']_.:? (aeT DOITECPIHTE Pacic-

TaMM, (MHTAR COOCPHEARNT MHHCPATOR W OVeToll Dopoas B pyaax

AT HAR LI,

B 7. Kagopa hopsyis BcllccTia, HOCICIoRIHEONG B IabopaTopus, co-

JUH ARATIES ORI, UTo oo Ha D% cocToMT Ha Cephl ML HOU 13

KHCIOYLA?

Y7o noxkasnBaoT XMMUYECKHMA IHOK
W xumuveckas hopmyna

f.? Hanwe ocobeqHooTd BRRENAKT asiss Cpeld Apyrde jysebHbix npei-
eToE T

[Moapeacy nepsLe Hrore HEveHnE XHMen,

B ML MHCTPYMEHTIMH XHMHUKS S0TH0TCH XHMIT
MerKHe FHOKY [CRRAME0InE B opaigis, Do — SIeEK
xumny. Beon oun He ToanEn oRAHAMEIOT Onpeiedi-
HBE KAMAMECKHIT STeMeRT IWAH BMENecThe, Bk B HEoyT
mAHY I fEpaa e 06 adouEaaeMoM OfneRTe.

HYro nogaaweaer xumpdecknil anak? Bor-neponx, on
PO T XM ECKHI SACMEHT N 0TS LHLI ATos
FTOMG ATEMEITE, MEBTOPLIX, 110 JHIKY MOKHO GIEpeie-
anti MecTo aaesenTa w lepaognaeckoin  cncreme

Puc. 26 Mosenw JLFL Mesgeneens, @ ovmoegs BOAHREHNE GO0 mHaei
MECUBERVTIT A THOH TEALEOI ATOMEOI MALCCHE,
HHCAOTR A renepn cagayer OhoinpTe TV HEPOPMATIN, KT

PV COREpmHT XuMirseckas gropanan {Tada, 1),

Tadauua . ]-'l.u-:l:-upuluﬂ.t, COMEPHANIANLI B XM R -:l:-upl.l.].-n:

Hpuwsep: _I-[I!"HEIi — HIOTHAR KHEAOTH {puc. 26)

L YIro nokassrsaer xustaeckan hopsiyas

1. Kanecreenmnl cocras . Meaeryma cocmoerr 1 aroMor TPEY XHMHYeCRHY
BE LT amesenron H, N, O
2, KoopmpecrisenHisih 2, B cocman MOongEy L] BXORAT I ToM0H
COCTAR BCINCCTRIL I oros eogoposn, 1 aros aaoma,
S wTosn KHCR0pOaI

4



Crconeyerine wadin. A

L Tlo dropaayioe s nsmncanTs

A CDrocureshuyi M, (HNC ) =11+ 141 + 16 -3 =63
SR BRIV MACCY
[ T T

£ Muacey soiexyimi 4, n'i'hﬂ'l?'iﬂ,i:l s | ace e L+ |4 ae o]+

= 10 m e s o %= B, e

M e T o s T
4. Maconseie g ol HY= : -—— = 0,016, wnt 1.6%
ARSI JHJI'I:"H{],;:I H%

: _.-'!I:["::I-H' 141 s
w{N] = M _(HNO,) - = (229, wur 2,2

ALO)n 163
M (HNO,) &3

a{ )

= {762, nm 76.2%

OcHoansie noHATHE
Numpweckudd auar « Xuwuweokas hopayea « Habiw XuMun

Bonpocw w 3anaums

A 1. Bermmamere SEopaanin, KOToRYRY COMIEART XMMEMOCKHE Clbt-
| Boaw Mg, 5, Ma, L.

& 7. Kaxvio meopsaiiasy HecyT opaiibl COsIvEMINS coe HHeHEL
} a) NOQ,; &) H.5; 8} CH; r} H PO, ¢

A 3. B madoparopiit YCTAHOBHAN, ST HCKOC BCHCCTRO  COSCREHT
1 5% venepana n LR Boaopia. Kakosa cro deopeeyaa?

@ CHCTEMO XMMUYECKMX 3NEMEHTOR
. H. Menpeneesa

E? Ha wakse Fpyhinel JeanTcs KaWMideckde anessHTol? Yro sas migeciHo
O pABMEUEHHKM 8§ NEpHOAMSECHDA TABNHUE 3MeMEHTOS-METAANDE W 3ha-
MEHTOR-HEMETAANDE T

ATOMLL XHMIIECENY AICMEHTORE — 310 Te s KHPIETEN =, 13 KOTOPLIX I TRO-
CHO BOC Bemecten Beeaeanail.
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K Gl v, KIX B, 03HaMCHOBABIIHMOA YTEE[H-
AEHMEH W PICOPOCTRAREHNCM B eCTeCTEOIRHNI
HAETE AT MBSO KYIES RORG YIS, 10 (FTKLITO
64 aaevenra. Jna gansnelinero pasneTHA HAVEH Bod-
HMEE HeOOXIUMOCTE CHCTCMATHIRPORITEL 3TH S0
MCHTEL, HANTE CRASLEEOWEE 00 ODIHE  ERK0HO-
MEPHOCTH, TRETHTE L BOIPOCLE MEGDO I XM
MECKHX . 3AEMCHTOR OCTASTCA CIE He OTEPLITLIMEY
B Eakux HADPaBAcHMAX COCIVET BeCTH OOHCE ATHX
BACMEHTOR?

_ MonEaTEN CoOXTANNE VHIBEPOANLEGH CHCTEMEL X11-

T e MHMECKMX AICMCHTOR, KOTOPAS MOIBOIRIL (Rl OTRe-

Huwrpait Heanowery THTE HA OOCTARICHHLIE SO0,  TReTIpHH Mt

HE“-'“M'-T MHOCME YHEHBEe copearnn XIX b Coomrs aTo yaa-

(101N AQCE HATIE MY BeAREGMY conTeter Teerairy . 11 Men-
ncnceny B 1RGU

baarosaps ero OTKRLITHREY BOC HEBECTHEIG CETOAHA XHMESCKHE B3IeMeHTEE
CVLCANMHCHEL B ediiignr coomemy. Chosd sCHCTEMAs TOBOPIT O ToM, STo &0
MCHTLL PASMEINAKTCH B Heil COUACHG ONPeAeaCHHOMY 3AK0HY I HAIMEHATE B Heil
TTC-THG0 IRHEEOTLHG Beihd, Jeillc TRHTeRLEG, CHETEMD XHMITIECKHY AnckicH-
rop ofoducanin supaokact Mepuoduseckui aaxon. Menjeices OTEpRUL 5T0T
AAKGH Hl GCHOBAHHE HERGTLACHHLX GakTon H oFpoMHEGH amaamirieckodl paibo-
FRE, B XOAC EOTOP0H HLLIN Hailie s MEOHOME PHOCTH e EIHICCRORD IOETope
HIA CHOlETE BACMEHTOR, PACCMOTRCHHLIY B MOMHIKEG BOAPae TaHIa SHae i i
ATRELMNO#G @ecdd, ATOMHLIM BeCOM TOTAS LI OTHOCHTEALNVEY ATOMIYI
MACCY SAEMEHTA.

[ CpoifcTa XITMETeCKHX. MIEMENTOn, & TakKe cnoficran w opmn wx
e 1 coeapmenuii HAXOAATCS B NCPHOIHUECKSH IANHCHMOCTH 0T MX 3T0OM-
|= HLIX BeCon,

JareM HA OCHOBIHIH FTON ZAN0HE WIEHLIT PAcTioaosng Boe HEBECTHES X1
MEMCCKHE AICMeHTEL B OOpe e @ EHofl 10 0B TeAbHOCTH, CORTIE TeM CAMEIM
Mepnoprec kv CHCTesy. CAnRHOCTE [FHHTE 3aKTENESRCE B ToM, 9To K TGS .
GELAN HABCCTHEL JATCKD HE BCE 3ACAEHTI, 8 ATOMEASE MACCa MHEGTHY HE HIX G101
OIPEICICHA HOTOMHD,

Hrabkl COCTABATE TAKON A AICMEHTOR, B KOTOPM WX aTOME sMacca Jeii-
CTRMTEABHO TOCTOAHHG, MOHOTOHHO BO3PACTALE, YIEHOMY IPHILIOCE YTOUHRTE
FHATCHIE ATOMHOrO Beca # ceoficrea paga sacsenros, B svom pagy Mengesces
CMOD BEUICANTE IOCISErEITEALHO PRCiOIEraniiecd OTReSKN, Ha D orriae i
EOTOREI NOBTORIACT XAPAKTCR H3AMCHCHHA CBOCTE 3ACMEHTOR OT MOTLIAN-
CENX K HeseTaumiieckns. Ha 5Tou ocHOBLIHI Il Rajemiu] iyl 30eMecHTOR Hi

Repodi.
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i Hepuodom RAIKIBALTCH PAT XHMHECKHX BIEMEHTOR, PECTIOGHEHHEIX
_if B IOPSHAKE BOIPACTAHHA X ATOMHRIY MACC, HATHHAMMINACH © BOXOO-
] AR TUTH e IR0 METALTE W SAKIHTHEANIHIICH DAaropojHbIM FazoM.

Fius il epeo] M EReTeH O THIHOCD MeTLAUE I EIRAHYIRICTCA THINM-
HEIM HesMeTantos {pac., 27).

Mepuogs J1, FL Mengenses paisico it o ] Apris Tak, STkl AIeMeEThl
CoF CROHLIME CROMCTRMI ORASRATIECE B OJTHOM BCPTHELILNOM CToaGie (Mera-
Ikl — g, MCTRILTAMN, HeMCTALILEL — 08 HEMETLUEME ), COCTARISAHNEM 2PLHIY.

Ma Mg Al 5i P 5 i A,

Bospacranme A, saesenton

}II: AR AHERLLINEC KN CBOICTR

YEmAarHEe e UL e r KN CHOdeTs

Puc. 27, Ancsientis Sro nepanm (apris mpsfiros spacieisl SHagn
AT MEH T M TR

Moayaiwtacs Tadamim, B KOTOPMIE MECTO KE#A0TD XHMIMCCHOTD SUICMERT
OIPAEIETEH THYMA TRPAMETGMI — HOMERM HEPHOIA i HOMEPOM Ty,

Rasmas rpymma adeMenTon [ BepriininiiE croaden)] cocTonT 18 ges nog-
rpvinn Adaanoi (Aorpynm) o fodoseos {Borpymmma),

ATpyYInm COCTABANDT areMenTo ¢ 1ro o i gpepuon Brpynne obpasona-
HI 3AEMEHTAMI neprogon o ro no 7.

(7 Kawin anemesroi ¥ rpynns nepuogsseckon Tabanus ofipasyior VA-rpynny,
sawwe — VB-rpynny?

MecTo RAMAOOD XUMHUMECKODD 3ACMEHTA B CHOTEME ONpeAciens oro ceoll-
CTRAMI, PACCMOTPCHHLIMIL b CONGCTARTCHIN OO0 CROMCTRIMIE BOEX XEMIFICCKI
anesenTon. [ostouy nopadcoantll HoMep HIeMeNma (o003HAMACTOR TWE-
noil £} HEARCTOS CVICCTREHRON NAPAKTEDICTHEO KUusTort 3aeMeiTi

Hayusiuedl ¥apli repHaoRaTh MecTe ateMeHTon B leprogmicckoil circTese.

Kucnopos. Hoparossdi nosmep £(0) = 8. Buedent 2-ro nepioga VIA-rpyims:
Mepuomrecked cncressl. Heseran.

Kamumii. Mopaakoestil sosep £{Ca) = 20, 3nesenr 400 nepiroia TLA-rpyims:
Mepuogmecked cicress. Merann.
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DcHOBHBIE NOHETHE

Mepuoduseckui sacon « Cucmema aacsciimos - Hepuod « G-

ra - [Mopadiessdd woMep aaesmenma

Eﬂﬂp'ﬂﬂl W 3IO00HHA

A& 1, [.I.I::l'-IL".'rI':l'.ﬂ..-'IH e TR T TRV TS PAIBMTHH XHMITH KilRE H:AVEIL BAGRHLO B
| S0 CHETCMUTHAH HIBATL: JHHAHITA O SACMEHTAY 0 X IL'HI'.'.'I.IIHPLIHHK.-"

& 2. [Mpysearre dpopryanponky [lepirognyedkong Sagomm

B 3. Jogamiie, 970 MUHEPAT TAIHT COCTOHT M3 @TOMOB HATPHE W
xopa, Macconan oo warpees — 3.5%, Hadtorre dopanvay ramm,
Mpusmecn cosammenmi Keaesa TPHIAKT KETTYE HAN KPacHy

OEGCEY, MAUTHILL FCAHHEBE — CCQYRY, ko mmer nmeer ?-IFIH'."[JIH.II:"

Knaccnbrroumm xMmuyeckmx anemeHTos
151 ﬂ'l"ll'Phl"l'llE ﬂapun.q,umn:um AOKOHO

{ Honoanumeasnmi vamepuaa k€ § 12)

LA CHCTEMETHIALMH XHMHUECHHY 3NEMeHTOR HeobxogHMo GbAD BmMasans
HAACCHIMUMDOEaTE M. Bal yHe 3HAROME © KNBCCHEMKALMAMH DACTEHHH, WBOT-
Hblx, IHUECHMY ABAEHHN, BEIACTE KHMHUBCKHY DEAKLWEA,

KnaccHipHEaUMA — 370 patnpefsnssie OBLexToR M ABNSHMA N0 KIACCEM,
TEYNNaM, CoMeRCTAAM Ha OCHOBE WX ofilwx nprasakos. OaHOR W3 nepaki Knac-
ChdeialHi 3NeMeHToR BEND WY PACNPEAaNaHHE Ha METANABI W HEMETANNE o Of-
WHM  dikaddeckid caoficTeam, Jenandcs NoONsTKH OOBEAMHKTE 3NSMEHTH No

Horaun Boandgranr

AéGepritnep
(17R{—1E4%)

CHOOCTEY WX CEBOMCTE B OTOEALHLIE TRYNNLL, CEMaE-
CTEA W Gawe HAHTH oOWWE 33K0HOMEDHOCTH, XapaK-
TEQHBIE QA BLIABAGHHLE TPYNN 3THY 3NSMEHTOE.

Kamasid SHMHUECHHR SNEMEHT BaChMa HHMEH-
OYENsH No CAOEH NPpEpOLS, HO B T #E BDEMA Y OT-
ABNsHbY INEMEHTOE HMEKOTCA CEOOHBIE MPEIHEKH.
DCHOSHIBAACE Ha HHX, HeMBLKME ywiBHeid M. B, J&6e-
pefisep ofbagHHMA CXOAHLIS MeXay cobol anemMes-
Thl B TpHags, Hanpusep: ranoreds (C, Br, I); we-
NoMHDIeMENbHEES MeTanne [(Ca, Sr, Ba). OH cpasHua
HX aTOMHBIE BRca W ObHapWSEHA, WTO 3HAYEHHE STOM-
HOMD BECA NPOMEMNTOMHOM B TRHAOE INEMEHTE DaB-
HO CPegHEMY ApHHRMETHHECKOMY ATOMHBIX BECOE
KpadH{X 3NEMEHTZE TRHAQRL

CxogHele N0 CEOACTEAM 3NEMaHThl Bbink Takke
obEAHHEHE B SCTECTESHHEE ceMslicTsa (rpynnk).



BHyTps: Hisx Bpand yCTAHOEMSHE JawEe JAHOHOMBDHOCTH B HIMEHEHHH CachcTa
INEMEHTOE,

MNpusepasy NpOTHEONOMOMHLE N0 XAPAKTERY CEMEHCTE INEMEHTOE CNYHET
WEROHHBIE METANAL W FAncreHsl. DCTRHOBHMCA Ha WX HDATHOR X3pasTepHCTHRE.

CemMeicTED WenOMHEIX METANAGE BRAKAMEET B Cob0R 3NSMEHTEL NWTHA, Ha-
TPH#H, KanuH, pyBugHi, geasn. Mo dHIHYeCKHM CEORCTEAM 3TH METAMNNb MASCTHY-
Hid, METE0 PESYTOA, NErKONNABNH, WMBHT MANYID NAOTHOCTE. OHH XHMHYECKH BH-
THEHEL! NEMHD OHWCAAKITCA HHCROPOGOM BO30yeE, HEROCPEACTEEHHD PeardpylT
€ BOAOH M MHOTHMH HEMETANNEMH,

CemMeHCTED HEMETANAOE FANOMEHOE BKAINHAST 3NeMeHTE! dimop, xnop, Bpom,
Hog. FanoreHsl oBpazZyIOT NPOCTRIE MONSKYNADHEE BRISCTEA © DEIHHM 3aNakoM.
MpH HOpMansHBEL YOAOBHAK TOp M XN00 — radsl BnedHo-KENTOMD W HENTD-36N8-
HOTD YBeTa, OpoM — TEMHO-KDACHEA WHAKOCTE, MOO — HPWCTRNMWECHOS Beliie-
CTBO YEPHO-CEPOrD UBeTa, B Napix dwonetopos. TanoreHel XHMHMECKM AsTHEHBL
¢ pogopogoM obpazvior razoobpazHeie ranoreHoeofopogs — HE; Henocpen-
CTEEHHO PEATHDYA © METRANAMM, «DOMHAAKTS CONW ([FAnoreHsl — 4CONepofbie).
BMecTe ¢ TeM 3NSMEHTH CHOQHBY CEMBHCTE [rpynn) HMEsT pasnHYMA, ohyCnoenes-
HESE YEEAHYEHHEM HX aTOMHbIN Mace. Beipaius vy obobwsHso [Tabn. 5).

HH#Q‘H: COOHCTIS JASMEHTOR § SCTECTREHHBX FREYNNAX JARCEHDE D 8-
MEHRKTCA B JADHCHMOCTH O YRETHWEHERE HX aToOMHDIX Macs,

B cepeaqss XX 5. NDOOOITSEARCA NOHCH TAKOA CEQAHTELHCTHEN INSMEHTOR,
B FABMCHMOCTH OF KOTODOH HAXOOMAHCE Bkl BOe OCTANBHEIE WX CBONCTEA. AsrHE-
cepi yiBHein O Hesonenar ofHapysun, GTo NpH DACHONOMSHHH 318MEHTOE
B NOPAQKE YEEAHYEHWA STOMHOMD BECA WX CEROWCTES MOSTOQATCR Y8DE3 KaMiue
CamMb 3neMeHToE. Ha ocHoBe 3ameveHHON NepHOdMUHDICTH B WIMEHEHWM CEOHCTE
Ok BhLIOENMI CHTASE INEMEHTOR, B HOTOPLIN HEMOLA BOCEMOA JNEMEHT HMaN CXO-
CTED € NERELIM 3NaMEHTOM.

MpadUy 3wl yaeHsid A e Wlansyprya (1820—
1886) pacnoRoHMn MIBACTHEIE & TO BLEMA XHMAWe-
CHEE INEMEHTEI N0 CAHPANH C YEEAHMSHMEM X 3TOM-
Horo Beca. B nomydesHHoE CNMpand ogHHd 3NeMEHTS
pacnonarankcs nof ApYTHME TakkM cOpazoM, umo
WOANOCK YOTAHOBHTE CHOOCTED HEHOTOPSL. M3 HWMX No
BEOTHHANM,

Hemeugui soonegoearens B, Mabep pacnonossean
CHOAHBIE JNEMEHTE B BEPTHHARLHLE CTONDLL W No-
Ay Tabnuuy aneMestop. OH BAHMe Boex NOgoWEn
K OTHRGITHED 38HOHE NEPHOOHMHOCTHE, HO HE CyMen
CHENETE HY#HslE TEopETHYECKHE OB0BLEHHA.

BezycnaiHocTs NoWcKa ofllaro IaHoHa, HOTo-
phid noasoaHn Bul CRECTH BCE 3NEMEHTE| B SgHHYD

Buxrop Meiiep
[ TE4H—1RYT)

il
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Tafauwa 5. Wamenenne cBoficTR 3MCMCHTOR H NPOCTRE BEUCCTE

BEYTPH NIy

Haseneane craiicTn Hasenenne croficTn
(ORI METALTGE TRAGTE 00
-]
W &
5 E Li i [ Rh {5 F i | B [
g
A 69 250 30 8B5S 1524 184G 505 70 P64

Temueparypa wmnienmns
VIEHBIERETTN

TemnepaTypa EHIEHITE
YMEHLIECTER

Teuneparypa EUOCHIN
VRCIHUHBAETCH

“m:rrm:u:rh 1] J'.-"’l.'?.l:"
THEINMYHERETTN

I.J.'Irl-'!'I'II Ll :u'ﬂl."a'I:I:'l.'lllrl.LlilE"l'\l.'!

[ % P A {rm.}

MM CCRRE IWETHRROC T
o ormoimermn k£ O, n HLO
IOApICTAET

=

CrymgeHne oxpacki
[BENTOBEMEHAH, TEMHO-E PACHLA,
W [FHCeCE )

A HMHYE KR A THEHAICT,
Ty COFTENIONTHNER K H.. B MCTELILI M
YRR EIEESETTCR

=

EHETEMY, ODBECHANACH TEM, UTO yuEsbie YETAHABAMBANH M AHANHIMPOBEAW JaKo-
HOMEPHOETH HIMBHEHKA CROACTE INEMENTOR AWML B CROBHBIN MX Fpynnax, Cud He

MBTAAMED COBAMHATE BOE HINSCTHIE INEMENTH MEMOy CoboE, COAHMBATE APYT

€ ARYrOM MPOTHBGNCAGHHEIE NG CEOMCTIAM FPYNNE, BMecTe © TEM B 3THX Hayqmbx
NOMCKAY NPOCRERHIANACE ONPSARNERHAA NOTHKA DAIBHTHA HAYKH OT Hakonng-

H#E M AHANHSS hAKTOn K HE CHCTEMATHEALMH, 3 JATEM K BRSRREHED JAKOHOMED-

HEIETEH,

B otnmuse or cooux npeguecteernsios (pac 28), 0. H. Mekgenesn cpansi-
BAM HE TOAbKG CHOMHBIE, HO masrniM obpasoM Hecxoqwne Meway cobon ane-
MEHTH M HX FPYANE (HENPHMeR, WEROYHDIE METAANG M FNomemn), PACHONArES W

Hal GCHOBE MARHOR (MIBECTHOR K TOMY BPEMEHH) SAPAKTEPHCTHKH 3NeMeHTa —

DT M IS,




Tpe e cTHeRmmEn

IO, H. Menacncesa A FL Mempr been

Pucosorpense seell
COBORNTTAGOTH AR THRIY
ATEMERTOH H K CROfCTR

L 1‘

CMipaprae e Cliie T o
BrEM BICMCHTEM HEOHOMEPHOCTI
TEPHIHYEC RO HAseHeHIA
HH crObicTR
i

Frar 1:J|'|l:ii'l'|ill."l.l i I'JJ'-'I.I §]
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I'El'!.'l:lll SNEMEHTOR M H3MCEHEEa
X CHEFCTH B I']J'-'I.II:IIL".

Brazeneme UERTINE RN f'lu-::r|m-|.~u:|:r.- CHCTEMLL
B T T T Tl L [l N Y SAEAEIITOR Ha OF HOHE HARTe o
RS TR R OREIET AR PO T

Poic, 28, Hampanscmmne: noica Ces auesenyon

O. K. Mexpenssa cONOCTABMA ANEMEHTE DAZHLN, MPYTN, PACNONATEA MX B NO-
PROXE BOIDACTAHMA STOMHBIX BRCOE!

F =18 1 =355 Br = 80
Ma =23 K =133 Bh = 85
Mg = 24 Ca =40 B =87

4B sTHx TpExX rpynnax eMgHa CyTe Aenas, — ndcan fl. M. Mexnenees, Tanore-
Hbl OBAALAIOT MEHBLUMM ATOMHGIM BECOM, HEM |USAONHEIE METANAE, 3 O —
MEHLLUMM, $EM LUBACYHOIeMENEHE MeTannbLL Tpe 3T0M B HENDSDLIBHOM pAOY
anemedtoe: F, Na, My, ..., CL K, Cx, ..., Br, Rb, 5, ..., HeCMoTpR Ha nponye-
KH BHOMHE W3 HWX, BMOHO, YTO CBOACTEE 3INEMEHTOR MEHAKITCA NepHONHSECHH,
T. 2. PEIKHA MepeXol OT METANNE K HEMESTANNY CMEHRETCH NNABHLIM MepEXO0M
O LLBAAHOND METAANA K WENOMHOZSMBNEHOMY M YMSHELBHHKD CCHOaHBIE CRORCTE
M COBLHHEHHA, .

Ha OCHOBE BCECTOROHHERD W MyDOKOTD AHANMIA, CPABHEHHA, CHHTEZE W 00o0-
WEHHA BCEX HAKOMNEHHRIX 3HAHWH of 3nementax, a Taoke BNarcaps resHans-
HOW Hayusod HETyHuus J. M. Mengenees otepein B 1869 r. Meproguueckni
EELLTR

Oreptitie [epHoqHYECHnnD 3aK0HS NOIBOAHND OTBETHTE HA CREgYILHE BO-
NpoChl.

1. Yro obwero y ey xMMeMecsHy 3neMesTor? |ATomHeR aec.)

2. Ecta na CBA3L MEWDY ATOMHBIM BECOM W CBOHCTEEMM 3nemeHToa? [CeAzb
CYLUECTEYET B BMOE ZEEXCHMOCTH CEORCTE OT ATOMHOND 8aca.)



3. Kaxol zakoH OTpamaeT 3Ty ceAzk? (ECTecTEEHHLIN 33K0H NpHpoasl — 3a8-
KO NEHOGHYHOCTH, |

ChneayiouHi, HavBotes caompsid 37an paboTel YUBHOM COCTOSA & AOCTpo-
BHMH CHCTEMEl NWMHUBCKHE INEMBHTOR KaK CNEOCTEHA 32K0HE NEDHOOHUHOCTH
H 8D Fpadied sEroit OTRasEHE,

Oripoireee Mepuoapescsons 3akoHs B nocTpossde TTEpUonHYScKoR CHoTesp
CCAOREHANKCE TEM, YTO K TOMY SpEMeHH BbNG HISecTHD Nuile 64 anesedta. B ux
NOCRER0BATENLHOM DRAY GTCYTCTACBANN HE TOREED OTASNLHEIE ZNEMEHTEl, HO H Ue-
NBIE PRV (HANBHMED, HHEPTHBIE Fa3b W Gp.).

CooRcTea MHOrPHE anemenTos Boind onpeassens Hesspeo, 3vo Bene Bons-
LM NOMEXNDH ANA NPABsNEHOMD YOTAHCANEHHA WX MBCTA B CWcTase. Tas, HanpH-
MED, CHHTARGCE, 4T0 aToMibiR sec Bepuanus 13,5 (a we ). Nosromy o peay Li; ...,
B, C, ... Bepuanwi Be HAXoQMAce Mesiy ymepoiom & 43otomM, 370 ApoTHBODEYH-
NO 3EKOHOMERHOMY HIMEHEHWD CBOACTE 3neMewTop. 0. WM. Menpeneer cpenan
CMEN0E NPERNoRAOHEHHS, WTO BTOMHBR BEC JNEMEHTE BLIMHOASH HENPARKALBHO, H-
NEABHA #M0 W NOCTARHA Bepuandi B paay aneseston Mescy Loe B, Takos nano-
MEHHE 3BMEHT JateM © Being NoATREpMOEHO onbTHBIM MyTEM. CTRphBAnHCE
BonLlMe BOZMOMHOCTH npWseHeHss NepHoguuieckons 3akosa. Mononsayms ws,
WAEHDIF HE TONBKD HONPABMA SAPIKTEPHCTHIM REKOTORSIX HIBECTHRX IAEMENTOR,
HE W NPEACKAIAN CYWSCTRCRANME HOBBX IMEMEHTON, KOTOpsIE eWd we Boind or-
KP&iTh, HANPHMED NSMEHTOR, PECHONOHEHHBIN 38 KANLUHeH, LHHEDM # 0.

0. M. MeHgenees He TONBKD NPELCKAIAN, HO H C DOMBLOR TOMNSOCTED ONHCAnN
INEMeNTh, KOTOPoIR HAIAN IKAANOMENMeM, lHiﬂﬁPﬂ'H. IKACHAMLMEM [cTon-
Ligme mdse Al, B, S1).

WiEHula BLENG MHDA C HETEDNeHHEM MWAAMM OTHDBITHR STHX 3NRBEHTOR.
B 1875 r. thparuya N, pe Byabogpan otepein npeacxasansbn [l W, Mengenee-
Bhisl JHEMENT IARAIMHHHAS W HAZBAA b YECTD CHOSE DOGHMDI FAANNEM |STapMH-
HoE Hazsadue MpaHumd — lFaanua). B 1879 r. JI. Huneoow ofsapysun & Ha3zsan
CEaHgMeM onucaHHuE [, M. Mengenseses 3neMenT sakabops. B 1866 r. K. Ban-
KASEH OTKEOIN TRETHH NPEACKAIAHNEE IABMENT eIRACHAMLMES M TAKNGE HAJBAN BF0
B HECTH COOEA POAMHE FEPMAMMEM, Yufiplx Nopazuna HeoboIkHOEsHAR TOUHECTh,
C HOTOPOR 3TH HEM3BECTHLIS SUE 3MeMeqTel Boink onucase [ H. Mengeneesnis,
Hanpusep ranaun (raba. &),

Mocae 3tux OTKPLITHE B3 pcHope TEpHoAHYECKEND JAK0HE CTANH NPOrHeIspo-
BETE OTKOBITHE HOALIX INSMEHTOR W YTOMNMATE CEOHCTEA HMEMILLHECA.

OTKpBITHE FPYNNE HHEPTHEIX JNEMEHTOR, WAM, KaK MY &g HadusanT, Gnano-
pOAHBN Ffasod, pacwvpHio Mepeopduecyio cectemy, Noase [ W, Medgeneen
HCNOABI0EEN BEEABHHYD MM Bonee dhyHLAMeHTANEHYED, YEM aTOMHEIR BeC, Xapas-
TELWCTHRY JNAMEHTOR, 8 HMEHHO MY NOPAGKOERA HoMep [IHIHYECHHE CMBICT No-
PRAKCHON HoMepa obtacmiis noagses). Boink yoraHooneHn JaKoHOMERHOCTH
HIMEHEHHA CHORCTE JAeMBHTOB B hepuogax W rpyhnax. Was novcke yaobhoro
TaBAHYROrD BbipaxesnA [MepHogHYeCKDd CHOTeME KaxX BCTECTREHHDN KRaccHiH-
HELMH 3N8MEHTOR.



Tatauea §. Ceoficrna ranims

Mpencrsaasueie B 1870 ¢,
A H. Mengesceniin

Haliaennanie o miisas myres
B 1875 r. JL, e Bywioapeacosq

Baserrsocrs mo kncaopoty 1
ATosinnii nec 8

v 5.9 ¢ lese
Temueparypa wanienns nscs

Basenmuoers o ssecaopoay 1
Arvstunti pec G0.9

[roreoers 5,94 ¢ ewr
l'umlr.'[.u.irg.'p:n rannennn 1570

Yerraibann i soagyxe
CMApayeT Kbl
Facrnopaercn v KOH

Jrtson BT YOTORIIE B BTy
Moo OO perRiBLEEIT: KISICHL
Hovmen pacrsoparses s KOH

BaneHTHOCTE XMMHYECKHMX 2NEMENTOE.
OnpepeneHve BAneHTHOCTH
8 BUHOPHLIX coBaUHEHMAX

E? Kasyn WHSOSMANHE oogepmdl HopMyAs ZHMHBECKOTD COSRMHEHHRT
Yt HysHE 34T, Talib cocTaguTs @opayie seuiecta?

Kax ma YARE HHEAETE, COCTHRE BUINSCTE VOTEHELILTH B TTCA Hel CCHOBAHITH LIS
FRCIE M EH T .ﬂﬂ CHE MO MbE METRHIBATHCL MYMEALEM -l.i.lflp?rlj-'.-'li.ll'-"!. l|:_l:|_.'ll.lI!i:'ul'ﬂ.l‘
MU HC COCTRIBIETE XHMIECCENC t.I'.H'l].l'H\".'H.-I. He I]'Fl'llﬁ'l.‘ﬁl..'-l K A R T LMY
BRITECJTHC HEERE CALGE LD OTNLIT e, T!J"L'E'FFFJI.II.F'IK JUTITE AL K]HH () wIRETTHETS TLH.rJ'l.FTI'.nI.

3'ﬂﬂ.ﬂ|‘“‘|-E. {.-:l']J_[.H.‘.ﬂ_E.'II-]Tf.' KOUTHNMEC TROHHLL COCTan THEEOECTE, EIJI:Ji.I'!lﬂ:l'.'JJﬂ
ROTORMX TTRHRIMCACHBD HITRE:

HC H,5 NH, CH,

KO ORI CEPERBO IO LT HESFETEHTS sl T

Popuyiing BEmECTS MOKLILKIT, 970 @TOMM COSTHHAKTCR Moy cobo
B PRETHSHBLX CoOTHOmeHEAR, B xooposoaopoie #a ogmin amom soaopa npamso-
IATCH OAFH ATOM XI0[EL, B CEPOMETOPOIE Wl E0TH 2TOM COPl — B aTosa sogo-
POEN, 10 AMBMMGRE HA OJTHH WTOM 93078 — TP @TOME BOOPOTE, B METIHE Hl (0HH
ATOM YTIEPOIE — SCTIH ATOMA BOAOPHYRL

Jan onpeaeaenns cocTama OUEGITEHY, NAN ABVEAICMOUTHIMX, T, €. COCTOR-
UFN M8 UTOMOE ABVE SHMHHCCKIE ATEMOHTHE, COLIIHEHNT 1 COCTARIEHNE X
POpMY ACTRTONEO AHNTE GadenocTn (oT T palentio — sonmae ) s
CREX S0 ME T,

C cepeanm XIX n panecrio caeymimes onpeieieine BueHTiooTH,




CaoficTio aT0MOB NPACOEIHATTE ONPeIefeHioe THCI0 IPYTHX aTo-
MOE HAZhIBAETCH BOTeHMNOCITbID,

—

[ToCEoARKEY AToMB B MOTEEVITE COSTHHEH B MERIY OOl SHMHSeCEN NI CasE-
MM, BASCHTHOUTE ONPEICISeTes SHOTOM TPOCTHE (OIHHAPHIX) CoHIcl, Koro-
P TRHHLE AToM ORpasveT © ApVTHME aToMaMi. O COBPeMEHHLIN OnpeIeTeHmn-
M BATCHTHOCTH B FOAHSEOMHTeCh moames, B § 44,

Havionime cocmm penecTs, ODpRIoBiHHLE STOMIME BOIOPOTE # APy
ATEMEHTOB, NOKLRAN, 970 ATOM BOAOJHEGL HE MOMCT HPHCOCIMHATL Goaee o1
HONO ATOMA IPYTHY 3ACMEHTOR, S0 NOIBOIII MpHHATE GRIeHIIIGCNTS G000 -
podae Ga eduiedy. Janaeiimme paccyaicaia MoryT Gums I TPOCHIY Gy
HAITM OfREsOM: CCIH B oecTas Moaesyan cropesoaopor HCL sxomier oo ogaoe
MY ATOMY BOADPOISL W OXIOPR. AHAMHT, BUICHTHOCTE XI0PE B JAHHOM CIysme
TR PABH CITHMILL,

[Mockoaney B MOICEYIE CEPORGIOIMELE COICPRHTCE GIHH ATONM Cephl 1 B3

ATOME MEMOPOIR. IHAMHT, BAICHTHOCTE CCPW B IR DA% NPCeBLmmeT BanemT:
11
HOCTL BOAOPAYG 1 paana ames: HLS, (Suauenne sueHTHeCTH NpIuHETD YELL6T,.
e
poMcRo magpedt maa cussomon xuseeckoro soesmeata: PHL) o aranorios
MOMCHO OIPETETITE BLACHTHOCTI ATOMGE 3307, YEICPOG 0 ERCIGROLE B Caey-

Il I m 1vi
wimax cocanmenee: NH,. H O, CH Florae, sanososs

ﬂ Bogopoxy BCerja odHOBATERTEH, KICIOPOA, KAK DPaBAlo, IBEVXELTEH-
—_— 1 1
| Tent H, O.

ATOMB XIMHSECKIK DIEMEHTON TTPOMNBIHOT BUTEHTHOCTE TOALKD B COEIH-
nerHa. Hapamy ¢ sqesermosm, poeng npossasionimse o 1o e SHasesmne
I It
BUEHTHOCTH {TIOCTOAHEYID BateHTHOCTR ), Barpasmep Ca, Al woap, oymecreyer
MEOGRECTI0 STEMCHTON, TIPOARTHRONI PAIHBE SHASCHHE BUTCHTHOCTH (neps-
ILIV IHY IOV NT ILIYV
MEHHYIO0 BLEHTHOCTLE ), vanpayep G, P 5, b w ap.

Eanammny saseqTHOCTH VOIOBHG MOGKHO ESODPATE B Bnge  Sciesiiiod
WeEpiited, CORTHHARIMET CHMBOILE ATOMOB ageserron, Takoil gy mpeicramne-
MR MONERYa HassacTes pagicveckol dhopaiiiod. Hanpusep, no maxoi deop-
MYAE BHAHG, STO B Moaekye cepopagopots HS gasaait arom sogopogs nposs-

fili



ARET BECHTHOCTE [, 8 nANCATHOCTE aToMa cepil — 1 B Moaekyie oRciga yene-
Poga{IV) Eennii aTosM KHCTOpERE IPpoERIieT BatcHTHOCTE 11 a pRaacHTHOCTE
veaepogta — IV
S — =
& O=0=1{}
H H

CroocolHocTh SICMeEHTon TPOFETaTL To W HHOE 3ER0ICHHE BLUICATHOCTH
HIPCACIRCTCR CTpocHUes By aToMon. TToCkoILKy CTpOoeHNe aToMOR MEL Byaes
HACEITE MORTHEE, HEVINMCE oIpeieiiTs BAACHTHOCT ), HOXO0AA W3 RO EHIA
aremenmaos 8 Hepuoduvecxon cucmese (pac. 29, mada. 7).

A0 ATOro CICAYET YIMTBIBATE, WTo KA TPV [ BeDTHELATEHLIE CToabei)
FACMEHTOR COCTONT HE ARV AOATPYII raasHoil o nodoraoil. Pacosorpime mab-
any 7. B Hed BHOCCHB XMMHMCCKHC ATCMEHTE, ¢ KOTOPLMI Bel VACTC BT
WATLCE GCOHEHED SarTo.

ANEMCHTEI-MCTALL, PACTHOIATARAIHCCR B RIarHL mogrpyimax I IT rpyvon,
MPOAEIRDT IOCTORHHVE) BATCHTHOCTE, PARHVH HOMCDY TPYINGL. S0 e oTHO-
cured i K asosueiee (I rpyioa). A sor seTacmreckine aiesenTel IV rpynins
[CAMBHAR IMYICPAVITNA) 03060 0 CEHHCH OpaBRaenT NepeseHHyE BaFeHTHOC TS,
yrcaeHno pasayvie ID o IV, Jos sporsx seranios oda el T rpyin Takkse
M PRETCRHA BePesMeHLT BACHTHOCTh.

B paay BoasoxHLy SHETcHIl BATcHTHOCTEH HeMeTLnos HHOLIA BLUTETRKYT
BHICIIYED W HHZMVE. BLicmims BatcHTHOCTE POBHI HOMEDY PYIHEl (Mot

BAascimHiETE XHMHEYECKNE 30eMEITon

3 e T S
CFIEAIAR III.I":‘H:I'\-IIIIJII
:III:hR.I'I.I'!.'rJ:II IHJ,,II.'I.“'IJII
* * nHEI-E-:-u."ml:ul
MacToeryyas TTepesienan J‘. J‘.
(MHCICHHG PABHE {EECIIEE
HOMCPY FIVIILL) FHAMCHHE BLIEn HILILEEH
YO ED P"-I:HH':" |'-H!I:.|1.IL".I!IILI IJH.HIIit |:|-IIBL'.|IEIIrI1:I [.IHHIE.I.
HOMEPY TREVITL ) HAINE Y rp}'ullu'!l [ CRCTH SRy

asscaom VIIT

MU T )

& i
—r

I]]’JH.LLH.IHZI WETTHCE T - HA B TR

Pure. 29, Cxews SUpeleseiin Ganen THOoCTH kel Ta




Tafiauna 7. Oupeacicune pPANEHTHOCTH XHMEUCCENY SICMEHTOR
o meaosEs i aacseHTon & Teproamaecknil coemesis

E HoMep rpyiimsl (SEATeHHE BACICH RATCHTHOCTH)
-
ﬁ E : 11 o wlin.m ?llll,\",l II|III1|||_ v, V1) I""]:lu, v, VIl Vil
1 I H He
2 2 Li | Be I G M ) I Ne
5 A MNa | Mg Al S P 5 £ A
1 K | €a Cr Mn Fe
&
5 Cu | &n As Se B Kr
i Eh
i
T As S Te I e
B s
fi
n | Au | Hg '
CHRhnsse
sy
e | e | RO RO, | RO, | RO, RO, RO, [RO,
OECHIOR

HEHE — G307, KRCHopo, ropl, s — pasincTi, momsEeirioi e
MHCLE, Panioro Hosepy rpyviks, 13 decta VIIL Hanpaosep: Baicnois BaeiTHocTs
axcsenTa ochopa, crosmero 8 YV orpvime, pagia ¥, wazman: VIID -V = 1L Coe
AORRTEARHD, EACHTHOCTE hovdopa nepeseanas — T n V.

DACMEHTE, PACTIOAMGHCHHER B TPVINGX ¢ TETHRME HOMCPAME, TARATIT

L i 1o, 1

B GOALITHHE TR Cayaaen SETHne aHatenia moenTiocrn (anpiaep, G, S,
1L, TV, VI

S ), 400 ANCMEHTOR HEMETHRIX FPYIIT KPAKTePHEL HCMETHRIC ZHETCHUA Ba-

HLY [V

aepraocTe (B G ) B sapagrepuss 0cofenmooms HaauimaeTen G aiios
WET RO W - e S TR TR

Mo ropreyae GHUAPHONG COCIHHCHIA MOKHO OIPEIETHTE BLIeHTHOOTL (JIHO-
rOHA BACMEHTOR, CCIH HEBCCTHA BAACHTHOOTE APVTOra,

O



A..EI.I'IJF'HTH un'pm.rlﬂma TELTEHTHGCTH SIEMeErTd
filid *ﬂpl‘r’J'IE ET0 COoeTIHEHITE

Jedicrrie TTparacp
L Saosncars sssrecene diopsna I i
BEIECTR, VIR MARECTHRE A |__]'13..] H.I:'D1
B T HO e T i :
2. Hairrm ofmee ascon Baaewrnoc el 1 i
HABCSCTION AACMERTA {IUTH 2T00a Hakn Li,N MEG.,
M PEMEEHT 3HAYCHNE BATEHTHOCTHA q4. I - 4.1 5 &
Hal HEJIEKE 3eMEHTa ) \ - -
3. Ofmee wcao RAREHTHOCTE HIRCCTIIOND 1 o
FMEHENTI PRALCTNTE HA HIEICKC DTOROD S Lj:i}.] ,m,_]quI
MEHTA, FIOAYSCEEGE I 11 €0Th AEr e q-1 =8 60 _',,j

BEANENTHOGOTH OO ICEHETO

Boisopam

1. BaacHTHoCTE — CEORCTED aToMOE MRHCOCANAETE OpCacaén-

HAME SHCTO APVTIEE AT,

4. B aapmcumocT OT CTPOCHHA ATOMOB STCMEHTBE TMEBAN0T

T TOHHHYHE HULH I MEHH YR U HTHOC T,

3. Merianm raasHMx nToIrpyIn IpORBIERET DOCTOAHHYRY BUICHT-

HAMC T, [RIAHVED HOMEY CRVITTLGLL

4. BaaenmHocTh KIFCAOPAYE 1 BTG POEA, KK TRABHIO, HCTOHH-
m 1

pat: 03, H.,

3. B cayvasx nepeseHRON BUISHTHOOTH DLCIGe ©f SHAMCHHC
PEUBHO HOMERY FPYTIS,

&, Jlun oupenenenis SHAMCHIH HNameii BICHTHOCTH S0¢EMUHTOR
nemeranton creayer ua ancs VI semecrs sosep rpyiom,

OcHOBHBE NOHATIA
Banenmiocms « ITPaauin Semmmiocmini-ie e ocm

Bonpocw u 3ogamnus

A 1. Pacomorpure Tafomny 7, Kagne seroung ofaagaor nocrosimoi
mLIEHTHOCTE? HKagne aneMennn nepsoil rpynnns ofswsior nepe-
MeHHOI BaneHTHOCTEN Kakno nogrpynmy onn ofpasysrs

il
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2, Memonwsyn Taiugy 7, CoOCTARLTE (uepsiyinl KRCIOROICO e -
X COeTHHCHANT HAReCTHEIX BAM 3ACMEHTOR,
3. OnpeacmeTe B ETHOCTE XUMEMCCKHY 3A0eMeHTOR 1o dhopsiyaasg
nx cocypenni: Hal), HBr, Znk, MgFE- Cuy, AICT .
4. OnpeacinTe BUIEHTHOCTE XMITECKHK 3ACMCHTOR B COCANHeHIE-
1 (ZIEE). MD, NE}._,. N!E}:I, H['.Il.a. i }.5. E:]:E'.Il.r.
5. Haueprare rpafumiecene feopsiasl Lo Moacevn auscika NH.
BTk I-I,:J[ ), CEPHMCTOMN Fasd .‘5-(]._,.

§ 14 }— Cocrasnenune dopmyn no BONEHTHOCTH

{r? Moo AW COCTERNTE OPMNY DO BANEHTHOCTH T

.i-TI.-'I.'rI' TUHTY rTERT HEAWSHTICH DOETTEURITA T XEIM e CEL e l.I.HllTJM'!f.![bI TIER ISR R T H

CTH. MUOGRHY BOCAOIIECNNTIC R CTCTFOUM. AnropTMIOM.

il

ANTORPHETM COCTABTEHRA XHMATeCobl dyospay s
0 BRTeHTHOCTI

eicrame

T paasiepen

1. TIpn cocrapacHim  dapsvy  Be
O[ECTR, B COCTAR EOTH[LE BEOAAT aT0
MBE METIULIOE I BEMCTALUION, HE [Ep:
BOM MECTE THIVT XHMIEECKIIT  3aK
BACHECHTIMETLILIA. N O = JHIK
B M H T FAC A T,

Ecan cocgnmempe odpamnmamo. aeyms
BACKMEH TR HEMETALIAMI, TOMSL OEp
BOE MECTO OTHIHTCE AASMETY, npo-
ABSHNHIEMY SHACUGIE O NROCRE,
& HA ETOP0M BARNCEBLHIT CHMIG 30
MERTIHEMETALIL, NPORRTHRIOETS N
BT AT CRTS

(e R 1 |
NaCl, Mg()

2. HemeraumasecEine anesewmh B oo
CILMHCHHAYS © METALIEMI MROABARKT
FLNEALIY S BASEITHOE T

CocTapis opaiTy CosTHEHIA M
TAILAA HATPHA © HeMETaLIo copodl,

B Meproassccsn cucreme Ma (2=
= 11} pacnomaracyca B [Aorpymne,
CRENGUATEALNT, MOARTRET OCTORE
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PHEA GG FPCANT FEIRYEY RUeT-

ioere — (L Braanr, duospancs coegi-
In

wennn: MNa s

3. Jar cocramnsemns dpopava oo
MBI BEOWETR, COCTIMOENE 100 roeMom
ABVE BTN, CREAPET PURThIATE,
AT ALY BLRCHTHOOTS PO
TOT BAesenT, Koropiail cronr n [lepa-
Ol CHeTeMe TR 1 N,
i BRGNS — COOTHeTCTREN NG TOT, i
TUILIE CTERIT HEREee 10 dine

Cocraniss dropsmey coemeerm, ob-
pasumimor wrosasass P O] (aee
serrrea M Lhoa 170,

Faemerrnt Xaop o duocdaop pacio-
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MEHTH HCMCTALIE, K& (TPERMIG, - PO, FH,
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ANTOPHTH COCTARTEHNA XEMHTeCKAX (popayn
00 BLTeHTHOCTII

nﬂ‘f_‘.ﬁ'ﬂl nFllnanl.
L Sansecorrh CHMBIUIGD MHMIENOCKAY ES b1l ] )
BTN TOM, IIILI']TFJJ'I‘\.IE HMLUTHT 1 CLcC1En
BEIEECTT
2. Hang coMpom@mmai SHMIPESCEIS 111 i VI
AACMCHTOR ([ROCTRRITE AHAEHILA K5 S0 P
BLIEHTHOCTE
3. Onpeseamrms immMeHBEEs ofnes 2 4 5
KPETHOC HICEN, BhpaKapne
BANEHTHOCTE ATOMOR (RN ANCMEIIToR
4. l-.:lnr.l-&,ql.-.twjt- AR KON fe ae i st O P LT = L |
Pl A O AR e T (PR R kL [ | 4] =D Ki:l=h
EFRITIONTE B JERIACHINE U e THOE T ES (), Fl:_‘.]=I
I ncarTis X = o ;
Ipeeeidnaer ITRREEE =1= Je monyr!

DenonHue NOHETAR
ELIEIEI!I'.H’ SHTC NG CINL » Hu.rumu B TE NN TR B

Bon PO M 3a00HHA

1. Kakme saneHTHocT MoryT IposnasT. aros aesenron N, 12,

2. CocTARETE MOMCEYIAPHELS hopsyanl BOIMOEHLX DHHAPHLY KHC-
nopoganx coegmaennii s cepur (1w IV) w0 docipopa (I 0 V),

3. Cocrassme §urpyMyIbl COCANHEHEIT HATRHA, SANMUHIR, EPCMHEITR,

d. Paccramsre LI EC ] BT TOMeK | lI.I“PP-I."r.-'hII CACJIVHNINX Ol

5. CocrassTe opsyasl CocANHCHI, COCTORMMX I3 NaJF BACMEHTOR
FELTME 1 cpi, H':1T[Jil1'-i i1 l:tulr.':|:|::|p. KALTISLLHEL BT 3OO, AT 1 MAT I,

r e
1 14, 19 {w nepooayyecsoil Tadnmme]?
i)
Hameprirme rpadueseccne guOopMying MOnesyn STHx coeasenl,
|
| a6 0a0Ra © KHCIOPOZOM 1 LIPOM.
|
CHHMCHIATT
I Wi m m
KoM SO, M O Fe S O L
frd
VTSP, 11 K sIHIEH,



§ 15 Konuuecteo sewecrea.
Mone — EQMHWULGO KONMYeCTED B ECTEO

E.? Daiie onpeisnssal OTHOCHTENBHBIE ATOMHON 0 MONSKYIABHGH Mace,
PaccuidTadTe oTHOCHTENBHYK MORSKYIARHYS MECCY MOREHKYN RO0b], CEpo-
sogopona M5, ammuara NH,, wnoposopopoga HOL B wawkx agw-
Hugax oHE damepreten? Mousmy 000 HIMEPEHER MACE BTOMOE W MONERYN
noTpebosanacs ocoban aguHHya?

Mo cox nop mp rosopen of THIERUTABHLI ATOMIX AN MOTCETRN, § Tak-
w0l X MACCAN, HIMCPACMBIN B ATOMHALIN CHHHIIER MACCH], MM THOCHTC -
HEEK MACCaK, DIHAKG B XHMITSCCKON K THRE HEROAMOEHD MMETh 0 © WL
BRIV HLIME SOUTCRVIAMIL HOXHMITEN BT BARFT YT 1M DCIECTREL BT
MAX, & HE B STOMHBEIX COMBMLGN MACcn.

Tl epretimit o MOECKVTHPFHEE KA MEAMe[eHIEE MAce K ODBITHGN, Boc-
IRV EMC A SRR LT VRN PE I, KOTOPAs aILIe TR W,

I Moat — 370 EOAHHECTEO BEOIECTR, COACPAANLEE TAKOE THCAD MOIe:
e[ 1 gym, mOTOpOE COBNATACT © auCTOM aToMon B 0,012 kr waoTom yraepo-
i ma12,

Dro canauact, uro 1 Mok oboro ScujecTEE HMECT TIEVE) Maccy (B IFpase-
MK}, EOTOPIA SHCICHIC PABHA MOJACKVIAPHON MACCE JAHHOTO BOIECTHA,
PUpAKEHHON B aToMunx  oauamiax  sacew,  Hanpasep,  om {(O,) =
=16 a.con - 2 = 32 a0 e b, CICGIOBATEARNO, | Molb EHCAOPOSA COOTBETCTEVCT
Macee 32 1

Camor mGEHOE SARINYACTOR B TOM, ¥T0

—l;[ | Moan ambors RemecTR COASPENT GIH0 W TO A0 THET0 MOTEKY L.

BTO M0 HAdLELCToR mocmaantiol Aszosadpo. TlocToanHas Ha3BiHA
B MECTE HTATLEHCROPT KMk AsMeaen ABOruipo, 09eHb MHOT CITeTBIens im
VIDCPIKASHIN B HAYEC aToMHO-MOAeEyapaore veepis, OB ofoapasaercs oo
15 TN J"n",‘L H BLIPAKACT OTHOMEHRE CANHNL, ACIETLIVEMEIX I8 HAMEPCHIE MACT
CILEETOR MEKPO- 1 MERPOMH|G;

A 1r 1r
AT laewm LAG 10Mp

= 5,082 - 10/

154




Ao oueHL Goasnoe aeens — 6,02 - 10, Yrobe
KAK-TO HACTARNTE €10, CHIEM I, S0 0H0 S
mEe, WEH MO0 CTAKAHOR BOLL, KOTOPROC COOCUERTEHR
B Muposow orcame, & G- Lips SCPCH THHCHWNEL e
an Hnt macey nopaakae 2 - 10V ¢, Man chopa TAROTN
vposaa noTpefomuincs B Goace 2 wan ser. Ha opn-
MCPOE ACHO. TPHMCHCHNE 91008 ABOTRIPG A0 0T
cuéTa MarpoTen Gecosueacnno, Diasnoe ero maama-
MERHE — OITPEETENMe ROTHYeCTE o (romon,
MOUICKYA) MUKDOMIING W CORsh oMUl MuKpo-
u sagpodipa. oo Asoraipo — seaminHa Heapai-
ML,

Corracno Mespayviapoanod cucrese egany (CH)
ML SEIRCTCH CAHHMUCH jesepennd ocoboll duan-
YECEOH BEAMMHHE — KoAMSecHied sempecitaa, [Tog
EOTHMECTROM BemecTis (OOOMANALTCE JATHHCEOH DYEBOR ) HOMHIMGIKIT SHCa0
CTPYKTVPHEIX CIHHIL 3TO0G BEMeCTEA (ATOMOE, MOACKYA i Ap. ).

Moan — @10 RoaHeCTEO. BEMECTR, COARPHREIIEE CTOALKD CTPYETYPHLIX AN
HHILL (2ToMon, MoTer). ceoero cogepanTes arosos B 1012 wr yraepoao:

:rﬁntrrupﬂ
{1TT6—1 Bha}

(.00 2 K sk
LU0 e p . IO
L.94% - 1ir=" gr Ol

N, =

roe 1,0 105 gr — mMaces OHORG ITOMS VESTC ML

T KOTHUECTRO BEECTEA, MOMHO CYTHTE © SEce Ui B uupt-,u;c'.-liémmﬁ
LT TV 1] ﬁpm‘n BEIECTHL AL PeAKLI B HEaDXOIHM BN KISTHYEOTEAY, T, £
NHMIEN MOTYT ONPEARETE MHEIE ATOMOB I MOOCEY] OYTEM BIECITHBAHIA 0
Hil pemects. TTpHBe iy opHMepsl TAKIN Ppaciéros.

MNpumep 1

Koy gomrectsy pemecTia cooraercraver 12+ 10* aromon mean?

Alenin: Peernie,!

NiCu) = 12 10% fi= N N_“

FFECRHILKE me N — ROaEYecTRe peimectea; N, — nocToNHHDA
Ancraapo; N — uncao aTomon

m{Cu) = # ) 12 - LI gromos )
n{Cu) = 6+ 10 GroMon, MiTs = 2 moat
Cerpateins: 2 sanart,




Npumep 2

Croasxo sonesvn (N} cepuodl sncaoma cogepsures s (005 sonn storo e
[y Ly

Alenmniy: Petenie:
n{HS0,) = =Nz N,
= {15 Ml orcmta N=n- N
N{HSO, ) = 0.5 soos - (6 - 105 sosexyn/ soons =
Nti—lf‘i{}_l:l =7 =% « 10°* monewxyn
Chnaem: 3 - 107 saomewv.

CcHOBMLIG NOHATAR
Moan « Hocmosunan Asoeadpo « Koauwecmeao senecmaea

Bonpoce » 3agoxms

A 1. Onpegeanme 9Hcao MOooeRyd VIISENCAor s i ML, cogepia
MXCH B CASIVRMI nopiuax pemecre a) 4 sone; &) 0,2 soos;
B] 125 mouk.

2. HaccacHue 3eMHOTD WAPE COCTARMACT NpHMEpHG 7.5 - L0 agemes-
pew. Croutso nmaner. noaonbaex Jesne, norpebopanoct i pan pac-
ceacHnd b 10* nogeit (msch, passoro sacty Asoragpo)?

3. Kakowy EoinaccTay BeilecTaa coorseTeraver: a) 5« 10°% monexyn
mayte; G 36 - 10 monerya KM RO

4. Macca 10 mons 8o pasn

1} 1.8 r 9) 361 4 90 4) 180 ¢

5. Kakoe xoomuecrno penecria coctasiset 85 o omcagga seespn (1157
1y 0.5 Mo 21 L1 moan 3} 1.5 moan A} 2 monn
é. B nafoparopuy unaanT olpasisl PAATHEHEY MOTALIOE OIHE-
koBoro ofés. Pacnonosorme st ofpasmes mo poapacTaHne area
aToMon, cogepecnics B obpaane, Metwane senean, mean, gabg,
amsauanit. Hy naomiocts {r/em”) cooraercreenno: 787 8.96; 713
2. M.

B 7. OnpegeanTe, KOS KOIHYHCCTEO  BENECTRL  XIOPOBOTOTHYTH
COACPRMT CTONLKG KE MOICKYL, CHOTbKG HX 3amniwicdo &8 360 r©
Bk

B 8 Macca nopumn cyaspara mean(Il). » womopod cogepmaTca
12304 - 10** atosMos kRCTOpOIA, paBHi

1}&r E}HEP J16dr 44 128

hh



16— Monspuas macea

f‘? Hak BpdHCnnTe OTHOCHTENEHYE MOAESYARDHY D MACCY T

|
E' Moagpiiofi MECColi HEALDIETCR MACCA BPENECTRESY, PISTONG B KOOM-
: gecree | som.,

MouapHYIo Maccy ofoFHananT cuMBoIoM M Il BRIPLEIOT B KILIOTPaMMax Ha
MO (KF/MOIE) B TPAMMAX Hil MOUTE {1/ b0uTE ).

HCAIcHHOE FHASMCHHC MOMIPHOH Macchl POBHG 3HAUCHIEY OTHOCHTE LMo
MOACEVIAPHeH Maccs!,

Hanpusep:

A5y =32, oroiaa M5} = 32 rovoan

A*.F,{Hf‘i{.'lld] =1-2+32:-1+16G-4=48

M{HS0,) = 98 r/monn

E€ sossno onpefeTiaTE:, VRHOEER MACCy ATOoML BAN MOTEEYAR B MHcan Amo-
ragpa:

A At

M=m N
M=i"!]'”'.ll'kl;l

Harpusacp:
m {C) = 1,99 10-% kr

MIC) = 199 107 gr- 6,02 - 10+
MUV

[Tpameacy npiseps DL THEHIR PacieTon,

= {012 xr /Mo

Mpumep 1

OnpeRcinTh MOTEPHYI MACCY YRICKRCIono raza 00,

Aana: Perrenie:
o, MT{[':II.'_IE}= 12-1+16-2=44
M{CO,) = 44 r/vans

M{CO,) =7 Omaem: M(CO,) = 44 1,/ M0a8 — 370 GOEANACT, WTO

1 swunk yroesmscurore rasa (60 109 woaeryr) sueer
maccy 44 r.

il



Mpumep 2

Kaxoe goooecmno semecmis coqepanred n 54 r aogar

Seann: Petie it
m{]'l.g'[}}-ﬁllr M-m:ul
orrom B o= o M

n(H0) = ¢ Mi{H,0) = 18 r/yoa
n{H (= 'ﬁifjﬁ = 8 Moin

Omaem: n{H,0)= 3 moas.

Npumep 3

Bakomn smcen oRCHTE ATEMIHHT, RHTore 8 soonemecmee 05 oo

Heana: Persenne:

n{ALO,) = M (ALD,) =972+ 16- 3= 102

=[5 Mok MIALO) = 102 1/ soan
M=wmm,

m{ALOy,) =7 aresoaa m=M-n
m(Mr{]:‘:l = 12 r/moae - 0.5 moas = 51 ¢
Omeaem: m{ALO) =51 r.

Moaeegés wrorn: oUpeIeIEHRYIGD TOPIHE 06050 BCUICCTEL MEl MOGKEM Te-
[ePk GHHCATE, IABIVACE PATHMHBIMI UEanaeckis i seamnasi {puc, 3,

Bonpocw v 3ogamma

1. BOrassTe MppolyIcHALE CIoBas a) Boga ... 1 sk

i) aneron .. 5 r; B) cepa ... 6 k) onoso 7.5 rfoa®;

A . cepHOIT KCAoTe B8 1o vMons e Hercso . 1 Moo,

2. CROABKG aTosMoR Copeiipd coQCEeEnTed B Dpyoie sacood 324 2
3. Kakore EoAHYCCTRO BCilecTRA MATHHA BERTO, COTH OO CONepanT:
a) 24 10*% aromon: @) 1.8« 10*% aromon?

4. Tne cogepsnTon Godblie aToMoR: a) 8 1 © anmosisns Wi 5 1 r
yracpodn; §) B 1 soik amosii s B 1 moas yeaepoga?

&7



Boaa H,O

m(H,0)=18r

piHO) =1 /s

1&r
ViH,O)= m= 15 o

Y= 181 -

it ':I_lﬁr.-"'Hl'JJIh-_ e
MAOCEVA

N{HEUJ=E- ]LIE-"T::

® 1 seoas =6 102 seonesy

Pue. T, Cnocofies oomcaanm CICHELEEN BE e T

Ofnen

cTmo

Mevanos CH,OH

m(GH,OH) = 3% ¢

p{CH,OH) =0,79 r/cu®

L SRR L )
V{CH,OH) = 0,78 1o 40,5 cm
2r
ﬁfm!ﬂHj —m = | sdonin
NICH,0H) =6 - 147 ——1
ROCER 1

% 1 o = 6 10%* sacinexyn

B 5. Kaxoe xoamecrso pemecrsa cogepaorrca: a) s 90 r soam HOx
| 8) 849 r ceproii mecaorm HSO ;o) B 22 ¢ yresncaoro rasa CCI P
B 4, Oamuakonoe A0 QIcs MOSCKEYT COCTARAEoT 32 1 MeTiH LII

| o 32 r okcwaa cepu{TV) 50,7

B 7. Oansasonoe am KoaH¥ecTo BemecTa covTneTcrayer 160 r oken-

| A meaeaa () Fe, 0, n 160 r cymadara sean () CuSO 7
% 8. Macca 0.5 smoan cepaoi kxncaoma H S0, pasaa

I 1}98r

TEPHET,

20 9.8 ¢
9. [pumare ysacTue » paapaforTie 1 SmuTe OPOCKTE W TEMY
«Hayapmait moawer 1, W, Mewigeneems. Henoauayiime ana noaromon-
B HPOSKTL PREsansaHne merodnmsn uadopssanm, » ros sonene M-

49y

4} 4.9

e



masa 2. Xumnueckue peaxKummn.
3aKoHbI COXPOHEHWA MOCCel U 3HEPIMK

§ 17— Cywmocrs, npuaHaKkK u yenosus
NPOTEKOHMA XMMMAYECKHX Pﬂﬂﬁl.l‘ilrl.
Tennosoii addexT XMMUYECKOR peakunn

E'J Yo tamMne ARNSHWE H KaKHE TRYNNH SRNeHHE Bk awacme’ B 4Em rapsos
OTANHHE NHMHYBTHHY, BRNEHHE OT hHanueckHE T [Laime onpelanesse, npu-
BELHTE NDHMEDG! M YHAMMTE NEHIHAKE NHMHYECHOH PRAKLYHH,

Bl vikC 3HACTC MHOTHC BCIECTER, HAGTOTAITH HX NPEBPRIeHE 0 Conpo-
BOATANIIHE BTH NPCEPAICHNA RPUIiaKy (MaMeHeHHe UECTA, BRCICcHIe Fasa,
MOTEOMEHRE ¥ BEACICHNE SHEPrHa B AR, ). CVilecTsyvioT B APYyrHe DPHBHEKHE pe-
ki, ODOPATHMCE K SECICpUMCHTY.

[Mpageratire 1a0opaTopHEE ORLITE O IELS0BATE NPHEHIKH TPOTCKLNA K-
MUCCKIE peakiiil. Boo onbimel NpoBoayTe, cOOEKYIAR TRAEILE padoTil B aho-

EATORIL

4 1o dastnennmil Yook Mo ol BpoBoaoKH HAH IAACTHHEH BUEMHTe
THRCALHEIME MHTIEAME 1 HATReBaiiTe B aaMenie Conprosgi.
2. Mpuaeime 1-2 ua pacTeopa YECYCHOMH KICTOTED K IOPONIEY [THITe-
BOTE COML W K KapDoHaTY Kaasi {HARCCTHREV ).
3. Npuaedime 53— w pacTeopa XI0pHAS MOIH K PACTBOPY cAEORD
HATpA.
4. K 2 un pacreopa Epaxsasa godaskTe 1—2 Kanu pacreopd mofa.

Bilal TAEES FHAEOME C0 MHOUHMH SRR U CEIMH PeARIHAMM, KOTORLRC COIpo-
ELOH LT Halry $EHSHE I:l."l]]:lll:'lllll: Mpon i ras 6 ITEATax, BEIECTCHRC MY 3kd [R=KO0N Tl
dd prH AoEABACHIH B TECTO OOkl JIHMOHHON ENCAOTLL AN VECVOA. (B acH
MEACEd, POPCHHC RICTHTCHR 1 rasEai POPCIEE OFH PEdkc i CHRAPRE MOTLLT0E,
KT COMEPRORGGE A CTCH R CTEHEM (W LIAENT KO T THL 'I'l.‘[L']H].

E? ﬂﬂ’l-l'IJ-B.:HCI:I Ha HJE.HHJ.D.GHHH HIBBCTHLIE KHMHSECHHE REARMHH, NEREYHCRHTE M=
FHANH, MO KOTORGIM MIBHD CYOHTE O NEOTERAHHE AHMHYBIKEN BRANLHE,

CaMBIN ATaEH B R PRI O KM Kl oAk AREHCTC l]ﬁl’.lﬂ.':lII:lHE]II.IL'
HoBLX BeinecTs. Ho off aToM MosH: CYAHTE B I BCEOTOFEIM BHCOITHM IS
Eaibd DT GRHNE IH'L'IIELI,H.ﬁ'.

e APRUSRGRL BPOTCRIHHEA XM HATCCRX !'.I-E-il!'.l],lrl“.'

# BERTGLTCHMC O QEAL

+ HaMOHCHIIC DBECT;

LB




¢ BLRLACACHS Masal
* [ROABETCHC SRIEaxs
* BLLICICHHE FUIE DOCTOIeHRC SHCRran (TeTa, ANCETREACCTIL, EH.!I_“'I'“H_:I.

Hanpusiep, eonm § oMech BOioogs 8 KHCIoRoaa DoHceTH aesEE HEy -
SFHEY HAH EPOIYCTHTE SCPed 3TY CMeCh AIeRTRMeckiil paspal, mo opossoiiier
OIVITHTE IR B3PRIE, & HA CTCHEAX COOvIa olfaveTen HOBOC BeIeCTRD — Bi-
Jit, TTpoRsomas peakiis. oOpasosasais MoackEy] Bogsl 1 ATOMOR  ROJODOIE
I EMCAOPHIEA © Bhigerenines Teraa. Haolopor, pasiescHine Boakl Ha ERCepog
N BOLOE TRehyeT AIeKTpIce ol sncpriu (oo pac. 22,

CIAMGED LA BOAHIEHOBC HHH SHMHTeCKoil Prakiinm Heobuo(Mes oo eséi-
HBC VeIoBHA. Paccsompisd PoagiiEn FopeHies BHAEHOTD (aTILGEGMD ) CIpa.
CIHa IPOECOIT PN BEAEMOACTICTRME CIIPTA © KICOPOIos BOsTysa, L Hask-
N PEAETTHE HEOOXOHAMO COMPIENCHOBCHIC MOICEYT CONPTA H KRCI ot

A 1. Orrpoes Kook cOMproBEs, HO 0P compiEsCcHoBeHHH -
NOMHLIX BCIECTH (CIHPTL B KHCapoiil Peisiiin He mpoilcXoqnT.
TToguecEs 3asecniym Ciaey. CHHpT Ha o clproBEH Harpe-
HAETCS 1 3ArORICTCR, HATHHACTCN peakini ropenis, Kakee yoionmne
HEHIT MG 108 BOTHHEHOBCHIE PBeakiumn?

2. B ppodupey HioHeaes 3%-0 pacTeop epeencH sogopoan. Jolke-
BUM HCMHOTO TERHOND DOPHIEDL ORCHAS Maprana (IV), Haboryraes
CVPHOE BRUICACHIE TAzE. ST0 KHCIGpo), EOTOPEI GORES0EmIct mpe
PN REUEERCHIE HepeRnel sonopoit. Kakoe venosue GL11o ne
OUNOIHMO LI HAATE 3T peasmn s

Oreniugao, UTo e BOIHHKHOBEHIA B TeTeHnl XuMeckny peakuii weoll-
RHLEMEL HERKOTORLIC PO TN, 5 WMCHHG CONPUEGCHBBEHEE IIC0HLN BEIeCTR
[pearedTon), 1K HAMPEBINHC 10 OITPCACIEHHON TEMOCPXTYPEL, NPEMEHCHIE B
CCTH, YOEOPRIII XAMECCEVE Peakihy (IGTaTHEaTopon].

KapagtepHoll ocofeHHOCTER XHMAUSCENK Peakiuil apuieTol To, 9To aHl
BCCI CONPOBUKIAKTCR ROZOeRien nan andetennen anepean. I . Men-
ACIECH VEASBIEUL BRRHCITINM IPHGHAKOM BOeX XHAMEGCCKIEN peakiitll asnserca
EAMEHCHHE SHEPIIE B NPOHCCce WX IPpoTeEaH. JHePreTHMeckne HEMeHEHIHE
NPOARTRE TN TG0 § BRACICHHN, THG0 & HOraolieHiE TeoThl

Bragenenie it noriofeHie TeiloThl B OpOUecce XHMEIeC K peakigail oby-
CIIORBCHD TEM, T MIERIIE 3aTPaNHBACTCA Hl NPOMCCC Paipyiic I ORHEK BENIecTR
[ paspvinesie ceascll MemEgy ATOMEMI B MOTCEYEAMN | H BRUEIAETCN TpH obpiaoas-
HEEH APSTHY BeHecTs [OfPascEarie CEaseil Mosgly AToMAMN 11 MOeRy 6 ).

Peakopn, MpoTerieuie © BLICICHEEM TEIOThL, HaSLEIo TR SR0mefLu -
wecKtos. Peakipin, poTekanme ¢ MOrIoiicHIeM TeIoTEL, HAShIBAKTCA 3Hd0-
REPMUNSCKIA .

DEBOTCPMUMCCKINE [HEaELHA |I'I|.'x::..1|-1u1: B-l."LLlEI."'[‘H:I-Il — |HF|!1£|_}"IIZTL1I pr_'ax|u||.|| + 0.

DHACTEPMIPIECKLS PCakIjin: |I-'I|."!h'.l::|,.!|H]|JL‘ I.I-l:'UI_L‘vI."T'Hul =¥ | IpogyrTe ]:u:mumu| - g

T



Konmueorao suygeacmiodl (i moriou e o) f*“"""“
TCIAGTEL HASMBAKIT MIERTIGWM sghdherxmon pe-
apupn. Tennopod shderr oLMTHG GOIHAMERT
fvRROil 1 COOTEETCTEYIONENM 3HAKOM! +) — i Jl(

|
I
\

BKBOTEPMHUMCCKNN peakimil u —Q — i asorep-
MEELCCE LN Peakigmi.

CHLECTL  MEEMT,  3AMNENUEAITCI PRV HEE
TEIOBLKE SpCETOR XIMIMECKHY oI, Hs-
BACTCH TCPMOXHMEC. VpanHcHHA XHMIMCCENx pe-
ARIEER, & KOTORLIX VEAZAH Tenaosoil afierr, miss-

BANIT FRENMOVIENUMECKILWE. SHAMCHIE TCILIORT \\\ : =
MpuperTa oTHOCAT K | MOk BCIECTRA B BRIPAKANT [

B KIICLEOVAR. Paline ACCicaosamn Tepaosise- Haxosalh Hukosaenns
MeCKHE ARECHIN npuHaiesat yicnosy H. H. Bere- Bexeron

— 118271911}

BOALWHHCTES OCYWSCTENAKMUMACA & NDHPOGE, NADOPaTOPHH W NPOMBILLNEH-
HOCTH EHMHYSCHHY NPOUECCOE — 3E30TERMHYEcHHE. [ HEM OTHOCATCA BOS DEEH-
UHH MOpEHMA, OHMCAEHWA, COBOMHEHMA METANMOE C APYrHMH SNSMEHTAMH W 4.
Oasako CyLecTayioT H IHAOTENMHYECKHE TROUSCCE], HANDHMED PAINOMEHHE BOOE
nog ASHCTEHEM INEXTRMUECKOrD Tosa. Tennoesie SgubesThl XHMEGECHHY PRasLMA
konebnoTcs & wHpowkx npegenax (4—500 wils /mons). HasbBonee 3sauntensH
TENAOE0H IhIERT NoW DeaRLHAR FOREHMA,

IMonpodves FBACHRTE, B S9EM CVETHOCTE BPOHCKHIEIHY IPeEpRneHni se-
HECCTE BTG APLCKOIHT © ATOMAMI Pearipyciny semecTs. CoraacHo DToMEo-
MOACKVIAHOMY VICHIE) BOC BCICCTRL COCTONT M ATOMOE, COCIMHCHHBN ApWT

® ©.@
@ oY%
oY
O
Musesvan nognpoas ATOMEL BEROpEOE Movvemran: sy

B ITISE 10 KB PR ':“-Pr-'-'!"':“" I'-"-':'-"“'-":"'I
(IECKIVUICLTE BEIEECTIRL)

P, 3T, Dopusaiumme noge

Tl



CIPYIOM B MOVTERYAL Wi apyrie sactima. B ooponecee peasmmn nponexonim
PAAPVINEHME HEXOIHLX BERECTH (Peareimon) o eOpaionamme HOBLX MIecTn
frpoayeron peakman). Takum oBpason, f02 peasyun coodames & ofpeaos -
PRI WOSBEY SCTHECIRG T (ARG, l‘i‘.l'l[-ll!']'}-i!i.;h'.i' H COCIRRE Herooihy HERpECE T,
CAEDORAMEIENG, CHRNOCTTL TUMENECKO0 Peariii cormoun & Repespyini-
PO OO, & PETEABIRRIE KOTOpOT 0 nlesyd (i oy wacmig)
FOAMRER Nivhie Modekys (Lu dpyeaie hopas sctgeciiaa ),

[Mpomece neperpymmUpoBKl ATOMOR I XOLe XHMESCCKOI POaRIng smoms-
HO MPEACTABATE © MOMOMBLE rpafuiaecks mogeseii, maodpiaktaaus ma pa-
evitge 31

I Xumunweckol peacyueil HAZLIBANT NpeBpalleHle OIHAY BeHECTE
_[T B apyrie. Bemecraa, nonyIeHHEE B PEIVARTATE PEAKIIN, OTIHMAKT-
I € OT HCXOQHEIX BENECTE COCTABOM, CTPOEHHEM H CBOMCTBAMIL

OcHOBHBIE NOHATHSR

Xumuwecxan peaxyun - Hpuznaku u yoAosus S03HUKHOSEHER
H MENENNR PFEEKENE « IKIOMEPMUNSCKNE N ANGOMEPMINECKIE
peaxyuu « Tenaoaoi sgdgrewm - Tepsorusmuveckos ypasienue

Bonpocm w 3aopgaums
1. HTo HaskBacTCA XHMITUeCKoll poakiaeii:
2. Ha mapnc okt (00 Tenaososy sihekry] sMosig pasici s Xi-
MEMECKHE Peakipin?
3. Kakue NpusHaKe COBODAT O T3, W0 CPECICHELIE IR T]Ho-
Ukl ARTARTCE XHMHICCKUME PEAKIHAMI a) PFHHCHEE AHCTRCR;
G} DpHropadEe OHIH, B [EEAEICHIC EC103a; §) OKHCICHC Mo,
A BIANMOICICTRNG HIBECTEORG BOJLL I YIACKNCAOND Taga) ¢ cEMoi-
HILE MOUIOKLT
B 4. [lpueenire NPHMepEl DPOTCEAHAT XHMITOCENY PrakiHii, 108 Ko-
TOPLX XAPARTCPHED MFREHAKE. BRACICHIE FHEa, [OARIcHnE 0Calka,
HAMEHCHIE OKPACKH.
B 5. Haobhpainme cxesy peakiii (FESOEITHIE CCPORLIOPOLE H3 copld
B BOTOPHEAL

H, + § = HS

EATODOE  CUfK CCpOBIOp

H=F§

(HYLACHITE £ © TOSMEN 3PeH ATOMBO-MOSCKYRHRHORNG YICHL

B 6. K mikoMy THITY — 3E50- W SHIOTCRMITIECEOMY — OTHOCETO Cle-
AVESIIIG PEAKIEN 0 PasoRaIiHe BoAll 15 BOAOPOIE H ERCIOROIa, o
MOBOAPOIHNEG M BEPEIB MCTAHA (A3, KOTORLIL SacTo BEIEIRCTCR o
poaoil B CEATIANBRCTCR 1 IEAXTAX ).




u 7. Mpepiowrre i ¢ BOMOILN KOMITEETCPE HAMESRTHTE exesy npi-
Bopa AN MAMEPCHUS TenRoBOrs HperkTa SHMHIccEoil peasip.
'H'-l CMCVARTE €8 ¢ TOBAPIILEM.

i~ 30KOHBI COXPOHEHWUA MOCCH M IHEPTMK

E?‘ BenomMHMTE DEHGRHEE DOADMEHHI AT0MHC-MONBKYARPHONS YUSHHE,
Hro NEOMEXOAMT © BSLUBCTRAMH B XHMHUBERHE PeEHUHALT

Yro BAM HESECTHO M3 KYPCA MH3HHH O NEpexnis o0HOMS BEMEE IHERw
B ApyroE?

B smspsecsns [FEAKITHHES MROHCROART TREFEAIICHAE OAHAR BRCcTs B Jpn-
I'HeS: ITHE ATOM USOIHL BCTIICCTING B TROAYRTR [MEAKITHE COUTUHT HI aTUMO0 (i
HH% H TEX O SHMHYSCRRE ajeMeqTon, B IO EHBHYECEON P'i‘."ﬂ]illl-‘l HHLE
ATOMUE HUCRMIHEN BOIRCCTE CORPAHACTUA, TRPOHCREIWT AR HE TIWCRCT Y IR e
hil, BEAVILEIH K trﬁpa;muamrm HAFBREE PFCILCCTR |:[I|'.|f.|.."l.}'liT"U"I'| ;J'L'Il.l'i]J.I-IH:lu

{t‘_ﬂi.'\li:'l ATOMOB BCINSCTD, BUTVIRHBIIHA. & KAMHEYOURYHY OIRILHED, l.'liIJ.lrlFl. CVBang
ATOMOIR, TTOTTHBEIINXCHE B RCIYALTATE PHStELLTH.

CHinaa Macca BelNecTs, BCTYIRBUIINY B XHMHTECEYH Peakii, papHa
ofmell Macce BEMECTE — OPOAVETOE XHMAMeCKOIl peakmi.

_i!

THTOT SRKGH FCHT MR SR COXTRNINENHR MECCHW GEeCinG

MpoGnema. TModcumy B XHMIMECKHX PCAKIHAX MACChl MCXOAHBIX Be-
HCCTR W OpoayEToR pants? Kak 7o odbRCHITE:

Hioea coXpaHcHUA MIcchkl BEOIECTE TPH KSMUTCCEMN Prakijiung  BodHHKkELm
I PalkoTiy pasHux YIEHms. Boasmoe SHEcHie 208 OTEFESTHA 33K0HL HMean 3Kc-
nepHMeHTAARHER Hocaciossnns P Boitie o M. B, Jlosmonocosa.

M. B. JoMonoook NPOKLTHBLY METLINL B 33NaAHHOM COCVIC — peTOpTe
(pac. 32) o ofHEPYEIL, 970 BOC BEHICCTE 401 001 PCakiit coTatcd HeameH-
ubid. P. Boibis nposoiion nposiHBaHie MeTALIOB B pCTORTC ¢ OTKPLIThIM FOQIoM,

Bl 3HaeTE, WO BOGIYK COCTOMT B OCHOBHOM M3 KMCIOPL, 953073, 4proHa
(MHepTHODD rasa). B pemsismare peakigpn «OpossiiiiE i Reledns obpasBncs
HOBILIE BEOIECTRE METCIHAT ORAUTHEG {COSTHHCHNE BETE3E © KHCTOPORoM ROXIV-
XA} M «OCTATOE BOIVGE-, JAKNIEHHOND B PETOPTE, HO VEe B KHCIopoRa.

MpoGnema. TMepel NPOKATHBANNCM AANARHHAA PCTOPTA © KCACIOM
fnuna sapecHa. [locte sarpesanna cocy) G2 OTEPMT # BHOBL BIBC-
men. Totesy cro sacca yeeanunaacs? Tlpueseairre samn oGbiIcHCHRA
H AOKAKITCN LT,

T4




Pue. 32, Coxpapciie wacchl
B EECTE (00 D T AR S ie A Pue, 33, Dopeise cocagin da secay

1L ELAAHION [T

Fgom COXPRUHEMIE MACCH BENIECTE TPORISETCR BO BOSX XIMINeCKITN pes-
HHIK W BCCTAR MOEeT H1TE I TREPHACH 3KcnepiMeHTAlBED. Hanpusep, npi
TOPCHEN CHETH EAKCTOR, TTO AMMCE Boimects yimeaer {pac, 35), opuaxo eonn
NPOHABCCTH OCACIIEHEE TROIVETOR [l POpeitn B pageciTi X BMecTe
C OPAPEOM CBCUM, TO MECCE BCIICCTE IOy ITes Takedd se, KAE 1 a0 Hathuaa

PeAKILHI.

Ha mypca duausm Bol 34aETE, 4TO ARNEHHE NPHPOLE OBHNH0 CONPOBOHOART-
CA NDEBPALUSHHAMK OOHOM BHAA IHEPrHK B Apyron. B xoae xuMesackux peakumsh
TAKME NPOHCROGHT BIAHMONPEEPALLEHHE PAITHUHEN BHO0S SHSPIHH.

Puc. 34, Yoranon g Puc, 35, Yoranomz pan
AESEONCTERIAE RS ACMOC TR PETREEIn
KECMMHECION MR 1 S eCky B LECR SR S K ERTPHYEC RV

T4



Hanpusep, Npd peasdyHy UHHES © copHol kuonotod (pec, 34, T) ssigensercs
BOADROM, BHTECHADLLHA BoaY Ha Dasrd [pec. 34, 2) W 3acTasnamuEn Bogdy nog-
HHMATHCA poeps na tpybee (puc, 34, 3). Bonssasowasce sops cosepuaer pabo-
TV — APHEGAHT B ABHMEHHE KORECHRD © MONAcTAME,

MpH onyceaHyy GHASCBOR # NAATHHODOR NAMCTHH B PACTBOD CEpHoE KMoAo-
Thl BOIMMKAET INEKTDHYBCKME TOK, YTO W HHECHPYET CTPENKA FanbaanoMerpa

(pc. 35).

Moaneaés wror (poe. 36),

Mepexon ogmneEs ;
B0 SRR :nn:;:i Tl pame nu]mmma FREPT
B APYTae

Tenaokaa i) Peakuma ropenya.

i} Pearimn, wavipe ToahKos I Tocro-
SELHOM FEATPERIHI, HRPEHMER Patese e
OKCILGE PTYTIEL, PRanomeHibe e cTHAKN

&
5\

f_,- Cseronan ) Cseweiisne -|.|_:|u-c.~|.!1|:r|:|u. CACUETTHE FHILHIEE
Aepaens.
_____J-F" ) orroscinrred, PRSI CETI
@ HEKIFTOPLIK DEALECT, BN IRXe
Xnmseuecsan ts tpororpiufin
AHEPria a
\\ Mimcinm- a) Prasagn, s cwdr KT BEUIHTHEETE
o RTELS LT ekropan paikrra {cs peec. 34
. 'F.|'j Passomesie LR U R T TR T
LUPIEE Yoo
\.‘ H.'lr.'rn].m- ) Bavimngnonenmne AN ET PRI RO T UG
Sz UPRE KU RIN PEAOKII (A Jau. Aa).

'F.i] '::I.-lz'rrqnl:um:n HER ]

Py, 6. E.'I-JICIMI:III:PEHE.H.II.H,I'."III.IE PRERIHNLL B0 K EPrin
O KAREMEC K PEakiiix

Toare L B SECOCPHEMEHTED [FKEARLTH, 9T KOIHMCCTRES SHCPIMs api paa-
AMMHEIY BRUEMONCPEXnIay coxpadaerol. Takus ofpaioM, NG PoBORHTL
O AETLCIEIN 2AKONT COXPNINONNT FNEPIEN @ VUMENCCRIT POaiiyiiny.

B 135 ro A Siaorreiis YOTAHOBAID EIRHMOCEINE MACCL] B 3HCPIHN. KO
COXPAHEHMA MACCHD B SHCPTHIE — 3T0 BRKHEHIe 3000H6LL ohIEe 408 Brex £oTe-
CTBCHHBEIN HAVE..

Th



OcHoBHLE NOHATAR

Jaron COXPANENEA MACCH SENECIHE PN XHMUMECKHY M@K
Ax - Haaumonpespauwennue sudos 3HEPIHN

Bon POCR W 3000HAA

1. CpopuyanpviiTe BIEOH COXPATCHIR MACOE BOINECTR IR XIMie-

CEIEK e BLHEN B OPolAocTpaipyime cio e pasit.

2. O0LACHITE TPIPEHY COXPAHEHIA MACCL BCTIECTE T XEMITe-

CEIX PR BLTRS.

3. Tlovucsy RLUCTCHIE M TOTTGMETHe TelioTsl oTHOCHTER K ol

LLLVENE TIPREEEHAKIN XHMITCCKMN peakiii?

d. TIpu roperan Jpos, Ha Nepabil B, SoH COXRECHI MAco L

He AeficTaveT. (NpoBepranTe 3To YERENEcHIC,

5. Hakne sHas BpespanieHies SHepriail EXHMIecKin Pk (. Ban

HapeCTHRE TIpuEerme npusiepsl, EOnp SHCPreTHicckie HaMeHe-

HHA ARIRETCH 18 OPAETHER Doice BaEHBIME, “ICM TRPeBpameii,

O IECKOEAIIG © BeileCTRAMN B N0 oAk,

t,.! G TTpenamenTe B C oMok KOMITEEITE R CNCMaTIHHG B30 kui-
T HpHDOR 18 APeoBPAI0BIHITE XHMIFCCKOI BHEPrIM § TerAOBys

ﬁ‘l I sexaniTeckyie. CHOVINTE ero © ToBAPHINCM.

f——HE=H=F

§ 19 }— Cocrasnenue ypoBHeHHMA XMMWYECKHX DEAKLWA, —
Pacyétel No XMMMYECKUM YPOBHEHMAM

[? Kakse Hayy BCROALIYVIOT YRARHEHHR RA BhISICOEHHEH T

Fiai COCTAR MOMCKYIL MEXOGHBIX BEINECTE B ADOJIVETOR PeaKIHN, MOXRHO 4048
AE0GE PEAKIINN HATHCATLE XUMEYECKOE FPaaNenNue, Koropos pefcTaiineTy
€000 YOIOBIYHE JANHCE XMMUTICCEOI Peakiiil © MoMOIILE XHMHMcCKEs opav.

B aemodl wacTH VPaBHCHIA Ty Opsvial MOSOTHEN BEOEETE, 8 B Ok
BOH — (popsivasl TPoIyETOR Peakiai.

H'a:aqbr;f:mquwﬂm.-e B VPAEHCHHH XPMUSeCkoll peikunn paccaiTEIBaiT H
OCHOBIHMN 30KOHA COXPAHCHNA MACCHL TAKHM O0RAI0M, Urodid WO ATOMOE
OHONG BICMCHTA B JTeRol o Ipanc] QAcTax VPasHeHRNE DL oRHAKeBLIM.
[Mpasnns, KOToPRMH OOLIMHG DOILIVITCRL 0P COCTABICHIN XOMEMeCKK
VPaBEeHHE, pAaccMOTPEHE B ATTOPETME HA TRIMCPE PeakIIH oRCTIeHIER (UTH-
SYHERIILAL

4A1 + 30, = 2ALD,

T



ANTOPITM COCTARTCHNA YPADHCHNH XUMHEMCUKNE Peakimi

| MESY HINL CTARNT I-II:"l.l'J'I:l'llhT_!.'
1] tqu:hrrp]

e e Mparsaep
L Sanmcre popayiing iesyinhs Al + 0, — H.i!'[l:
BEMECT M IPOIPKTON Pkt BUEAR fipeabia

TEMTTEL Y[asiseanes

2. Chipeacairrs Y0 iTamMon
KRNI AICMORTE B ScRall

M pEEO ST VPR RHC I,
Ecam sneae aroMon paaisndHoe,
T WOl

A HElTTH 308 KEHAGro RaescHT
HAMMEHBITNET KpaTHoe (o0hHe
HAMHAKIT © TeX AT0M0E, MHC I
KOTORLIN B EArS[FY RN BeiecTR
g,

(i) PRAIENHTE HARMEHLIEGE KpaTHE
Bl SMHCS0 COGTRETC TEVRHIEIN ETOMAOa,
T, &, HATH W pPaccTemnTh
moR T H TR

B} VPRIEHATE YRR WTOM0E

O FILTHEEN SICMENTOR (CCa

BT CACRIHE, MCEAY ARl 0o npano i
HACTHME YPABHCHR SO
HOCTABNTE HLK PARCHCTEA |

2 arron Al

S irroaea O

1 oo Al
2 drroasan €3

JLTH B SITOS0R KECIO A {2
Wi () mansennes oiinee

Epsrrioe B

(G:2=% 6 {G:3%=1
Al + 30, 2ALO,
ACER AT TIPARAR AT
1 wrom Al 2.2 = 4 aroms Al

B RO acTn HYERHC M TAHET

EosfdunienT 4
4Al + 30, = 2A1,0,

3. IMposepurs IPQBETAIETT
VPABFITHAIA SR ATOMOE B il
M Opap0il YaCTAN VPARHEHITH
KUBITECCKO PEakiing

4 aeromaa Al
b arosacn U3

4 aroma Al
i arroston O

MI'.'}BS..'J_}' MOHATHAMH MM, MOASKRLIE T MOTE CYIILCCTEYCT ﬁ[l'.'lﬂ:,:[-l:'.'ll'."illil'.r-l“.‘
CFTHOIIIC IR, I'I::-:-mm}'. EAlRHMCE. YPRBEHCHEC Peakiiian fﬂ]’.r.'lﬂﬂ]l’lﬂ.tlllﬂ BOIE T3

BOROETn o KHCTOpRoSSE
2H, + O, = ZH,0

Ll




SUOGKHD IPOTHTETS TEE cnocofasi. TTepeniil: dee vosexias aodapoda peasi-
PR 0o MOTeKpTall seciopoda, ofipazys dee wotekgae aodee. Ogrago
HNOCKOUTREY PH STOM HMECTCH B BEIY JIHINL CAMHMMELIT SKT Xusimeckoil peak-
UM, COOTBETCTEYIOMIHE MEKPOCOCTOSHIEN, 4 MEl HalUIKOAREM MIAKPOCOCTORRNE,
o HOUECE IPaBIEHEIM TAReT BTopoil crocod npoutenns: dea wors aodopisia
PRI © OGN MOSeM Kucaopodn, ofaEgs dea wois socs,

YPABEHCHINE XHMIMeCKIK Pearimil coCTaRIMgT Hi OCHOBE BIKOHOE COXPaHe-
HISl MACCE] 1 BOCTORHCTE COCTARA BenlecTs (pic. 57). TTpn cocTaRIeHn YpasHe-
HHIT BAHHO He NYTaTh KOagepiINeHT: 0 MUAEKCE] 1 He H3MCHATE WHAEKCEL B XiH-
MIMECKIK choparyaa.

Pacemmnmnrron g oo i

| Efﬂllﬂlﬂll.lll'mul — ABTHHGE EORJELHE I RN

;#,a-”

'.'l"|.=.|t||||:'||:|.'|r.' RHE + H,! = EH}]H
"

< EARCEA NOCTUHHOTIE COHCTIHA

Pre, 37, Poceranoses DEAekoon 8 EoslEiisciemos n ypapieiinEy
KM CKIE peaiifh

Pacuétel No ypOBHEHHAM XHMMHYECKUX PeaKUMi

‘? BraoMuuTe onpeeneHHA MONSOHOA MBCCR W KDNHSECTES RELBCTE,
Kak PACCHHTHBANTCA ITH RENHYHHE T

YpusHeHE PEIKINE AMEIT OTPOMHOE DPQETHYCORNE JHAMCHHE ATH o
TUH, CHHAAHHBIN C T HAH SO [ReasL e,

PacgéTie xoaMaecTs BEMEC TR, VEACTIVIANY B XEMAMEC KN EakiiHa, Han-
TGUEITCR CRRIETHOMERIPUNECKICNE [ CTEXHOMUTRIG — DRATET XHMIE, HEOVSGEOn
MACCORLE W OBLEMHAME OTHOMCHIS MEKTY PEATeHTIMI),

[Tocmorrpem, KK MORHO N0 YPERHEHBAM OTPELELIT: Maccy 1 KOG e cTog e

MECTT, YHACTHVHIITNX B Peskiinn. Benosuim, Sm ST e CRasiHng Mesmy
m
cofnit vpanaenmes: M = - A M — monapHa Macc, TS MOIL B — KOAHMEcTE

WEIECTR, MO R — MACCHE BeHecTsa,
Hp}t PEMEIHN VIEEEIHHL St u.d:.niﬂ:n-nlL'qm;nm TEOTLM TN IO TN

TH



.AJ'II'IJP'I-I'IH PEITICHHE IAOAY i HRXKACHNE HalCChl
H KTHSECTR BelecTRE 1Tk YPABRHCHHAM F‘EHEIIH’."II

Npasep, Onpegeticn mscey 0o s, ofpuyeineroes BERLM L
Crinme B ¥ MArsin © e aopryiom. Kakoe Borniectin BeinecTai OKCIUEL s

TRV, B ey AT Prl.'ill:r.l:'lﬂl-'li'

Heitcreane [pamep
1. Banncars VeOGRIe BT HAawa: m{Mg) =t
M (Mgt} = 3
m(MgQy) =2

2. CoCraniTh YpBmerse peakimn

g + 0, = Mg

3. Vieamars poanaccTeeHELe Mg o+ O = 2MgO
CFIHCKIICELTL, B KOTOPRI LTI R 1 'H.i:'l.l- LT A
B ARG RN L TEY T {103 ypemmEn)
MK MBS BEIIECTEL 1 IRV TS i
A CHIpaEaneTh, KnTReC T m
BELTO I DOEECTHG EHY BEAReC T H = E: ”[ME} 2 D4 p MWt = 0,25 soum
B YT Mo | Mars) .
B Moymmcars monyienmse M + O, - MO
MR RN KOUTHUYOCT S BEIecTH F MU 1 sirefiis TN
iy 'g.'l:ﬁuml.t':illt-u IIE:I.I:I:I.I.'LI! {iks jpﬂBHf"HH:I]

1R E5 il X ML

{183 o ToR

8T TER T T LT
B ORLEME RO O Dl T

Ecim wa 2 sonn Mg ofpaaverca 2 s
Mg O, apanerr, we 0,25 smons Mg
ofipaaverca 1,25 moas MgO:
Mg + 0O, - M)
025wl 025 Mt
LB e T

T Hairn stcey ofpaaysmenecs
BE TS

m=M-n
M{MgO) = 24 + 16 = 40 r/moan
we (MO = #lb v wn = 0,25 w0 = 10 ¢

8. Janncare oTEeT

{hneert: 10 ¢ ME"[]. 0,25 st




['Ipn FALHCH e OrENE e TR0 VPABHCHIEE HPHEOIAT TELNOBELIE Z-thl.'lI!'I.'IL"J{ﬂnl
F-EFII;[[HH. HEII]]JI.IME]'.I-: VparEHcHRHS: ':I-li,.'l(:l'l"t"l'.llu'[ll'll'_'til{{lﬁ PELENIH a30ma © Byl
A0 JATTHCLIBAHFT Tk

N, + O, = 2NO - 180.8 ks

DicHoaHmE NOHATHS

Xumuyeckoe ypaahenue « Koaghghuuguenm « Hudexc

Bonpocw w 3opaHms

1. Kakne paciérThl HASRIBAKTCS CTCXMOMETRIMecEnsm? L gero
OHN OpAMCHAKITCR?

2. HKaxk cBAzaHL MeEay oofoll Macch, XoANTecTEO REICCTRE 0 M-
JARHA Macca?

3. HTo TaKoc YPAaBHCHIC XAMBSCCRod peakimamnr

i, Foausm 3axomEsi HeolXogiuo PYEsEOICTEGRATICE T COCTAR-
JCHIH YpanHcHmiiz

5. Rakor EooirccTio Beliee T KHCTORogE Heoloamso U oy-
SCHHE 72 T B0k 15 KHCTOR0EE 1T BOI0 oL

G, TTposrmiTe VpasHeAWE XEMIMCCERY peakiinid 1 oFsaCHETS 1x.

1} 2Ca + 01, = 2Caly 2} Fo + 5= Fel

7. CocTaskTe VpaBHCHIE Peakiii:

1) Zn + § — ZnS 3} HgQ — Hg + O,

2) Fe+ o}l —~Fe 0,

B. Henmomnows xuirteckos ypaanenne wa aaaomns 6 (1), pacoarraii-
T MACCY OBpRANRARIETOCH ke kannmn Call, domn nopearm
BOTVINAT BMCAOpaL RourecTion pentectia 0,1 sonn,

— =l b

§ 20 }— Tunel XMMHYECKMX PEaKLWA

{7 Haxmse THns xeMsqecion peanmsl Bas ywe H3sscTisl
: Hakym ponk wrpacT knaccHchEanHK | HayHax o NpHpone?

HHMHEUGCEIE  PEAEIHT MCKHO KIAccipuipnpoRiTs 0 PARTEIHLIM  Tpn-
BHARAM.

o wucay u cocmasy HOXOTHBX B ROJYHEHNBLY SEH{ECHE XOIMITTCCKEe
PEAKIIHN ACASTOH HA [PCAKITHN COCTMEHML, PAAIoEe s, JaMenennm i ofuesa.
B ratange Y npascaeHsl MX BERHCTHIIHE TPHIHAKN.

3ﬂﬂﬂHHEr O s B e © T:'Iﬁ.lll-lll.t‘l:i Qu ITACRAETAE TRRCILAOHCHHBIC
LM FREITOIRH I QRTATL, DIPEECTHTE THIT I-i.i.l.il'i."[[ll:ll KL,

=



Kaaccmpuranns peasinil 5o 0CHOBEIANNE KO ECTRR

W COCTARD PEarpyHeIiny ROMLCCTE

Ypannenne peaxigm
i ofoes mIAE. Kosmaecran

Thit I COCTAN BEEsTn Tpusept
PpeaKIm . poeayEEmEen (ypamuenns peakmmit)
B iR el
reaKrE
Peaxanen Hevk e Conescne Ofpasuaane Bogs:
AL HECE I II!JLH.'I.'I.EH. HE R TR EHf 4 {}ll = EHQ[’]
A+B=AB
FLULH ALK IR .u_'.‘l'_t'rljt' ﬁl:'r]:lu:umulmv. l:.'l.'l]ﬁ-l:lﬂ'-d.‘r..l.
HEIEEETE G KLk
e b e o)+ (:[1_, = Cal0,
AB+CR = A..EE[]
Peakmia Cnaskoe Hecpoanens Paancienne RoThi;
PRI BCICCTRO NPOCThN T
BT - ik -
Ak 2H,O #H,1 + 0,1
LT AT Paaaomense rpokoias
CANEHR s (I ):
HENEFECT R i
Cuf{OH), = Culd + H,O
.’s.R:C = AB + BC
Peaxuama L R TR Mo Bidvecsenne Meinn ne pods
FAMEAEHEA BEEE TR CACKHHE TEop waopaya seea (1)
I MROCTOE BERICCT M lﬂul:f]2 + Feo= Oy + FelCl,
I ApvTOe =
NpOCTESE B Henme Reaean
AR+ C=A+CH Mk €0 ORCILLL SUTHIMEEITEMS
¢
F:::i 1, +2Al = D + AIE{},I
PL‘ELH'HH! ,u'liil. LI FAT LIS ..!EHII. ,'.'I.IJ'FI'IL'&. H:I.H.HM!:I,:‘EITII:.'I'HCI-!E TEEL IS
(LIS AR BT TE CHIGENLIX s (1) r.'-l."|.m-|’|ii (R T b |
i Culy + H S0, = CuS0, +

AB + CD=AD + CH

+ HO

k]

[



& 1+ SanoanmTe npofipey iw L, MACTE CRERCTPITOTORACHHBM [TH
porceaom smean (1) Cu(OH), (rmaposcia sean (I opurormossre mo
yiasmnas yarrean ), Boassire npofupry © muposeigor seeam (1)
ACPHEITEIEM H HATPCBRIATE D IUEAMEHH CHHPTOBERN.

Chpesenime, nponuGEL 1 XHMENMeCKEE peakind,. CocTanpme ypasie
e prakin,. Hasosime npoaysrs peasie, oTseT ofkHyiTe

2. Haacirre » npobupry (npusepao na '/, ofiutsa) pacreop xiopi-
aa mean () CuCl, onverame p opobapry O4HIOEHHLN KeeaHbE
TBOTL, FATUM BIHLTE CBOGUIL 1 HGCLILTE B ITPOSHPEY HEMHOTO i
NEFHLIX OmLoK. Bansaressio safumgaime 3 HIMeHCHIEEMIL, ITpo-
MCKOMLRIIME B O PRI,

Hasosmme: a) npusgiky npoTekanmed Snamaeckoi peakini {onm-
ITE MMVIVKTRE PEasimn); §) oTmme 3Toi peakmnm oT mpense-
AT,

3. B npofupy, Ha 00 KOTOPOE Hacunan nopomok oxcsa sem (1
CuQ), npuneiire 5 s pacrsopa conanoi gpcroree HCL Hasoswre
TFEEHAKT XIMISECKOIT P,

Hlﬁ‘llﬂ! Titfam IEY 9 1 BMnOaHNA COFRLI T EJﬁEﬁJHHH CIMEARHIH O PRLATHYHIAN T
THRES SFIMHYTUREI i.'l't"-l.l.l'liIJ..l[iil.

Pﬂ'ﬂ#“"ﬂ ﬂ'ﬂﬂd‘ﬂﬂ#‘m T AT TARHE P, M KOTapraG e ARV I e
JREE ITPOCTIN HAN CHERHEER BUllCoTh {'ﬁ"Fl'-d.-i-l}'E'Tﬁ.li EVTHALY HORERCNE RGO INCIEE
CTB,

Pﬂ'ﬂﬂ:m IO EHME — IO TAKNE PO RIH, TT]HE ROTORLLS JE ERLHAR
CAE O RENCCTIRL THELTYHARYTOH TRA AN e MHRETLEE M CAUGEHLEE BCIOCCTs.

Pﬂ'ﬂﬂ:m SHEEAEE R — FT [PUAKLEAN MEATY IMHATHIM B L B o ST BT T L
CTHAMH, TPHA KOTORMY ST DTN HeIECTH SAMEIRGUET AT OTHON HA
AU HTOR CAHERHOT T BCIISCTaR

Pﬂ'ﬂ#“"ﬂ I]ﬁ;l-l'ﬂ'ﬂﬂ — D TAKHC [MEAKLAM, P ROPORLES JB G HLR e
CTHS OOMEHEBANNTCH CROHMIE COCTABHLEME S20 T2,

OcHonHme NnoHATHR
Peawyun coedunenun « Peaxynu pasaowcenun - Peaxwun samve-
wenis - Peaxtun odyena

Benpocw w 3oparne

1. Ilpueesme npuMepn i LGime OnpeieicHne. PEakiinEM SaMeie-
HIH, PRalomeing, npucosimHeHns, obMeH,

2. [Mpupenrme TprMepnsn ¥ VESHTE CXOLCTRO 0 PRATHSIS B Pes-
HX MEIMEIIEHNA 11 OBMEHL

3. Paccranume xosfsfnnmeHT B VPaBHEHITAY PCAKIINGT (TaM, [ o
HEODRHMO ), VRAITE, K KELKOMY THIY OTHOCATCH COSIYRMINE XHMIT-
HECKIE PUAKIM

1} C+ 0, — €0,

BE—E—F



E—E—8

2} CaCO, — Ca + CO,

3) &n + HCl — ZnCl, + H,

4} NaOH + H,50, — Na, 50, * H,O

4. OiFnscHsTe CYIHOCTE XHMIHECKHX PEIKITNEG Pt TR © mo-
AHIHE ATOMHO-MOTCRYIAFHONE YHEHITH,

3. Paccammitre maccy (1) npogyera peakignm, obpaanpaemeroc mpi
ropensn 1,5 soan drchopa n spcaopoae,

6. Bummcamme RoaHHecTRo BEMECTEA (MOAL) YEASPOEL, BOTVITRITE-
TOOB PEAKIHK ¢ KRCADPOIOM, COTH B R TaTe esaeanaocs 4.4 r
VEMEKMCON TG,

7. Npn paomogedicroms (15 o aamMiERE 3 CEpR MOSKHD o0y
wnTh cyangigy amommms ALS,. oo goroporo

1} 3,75 2375y ) MLAr 4} 4 moan

8. Janmmere ypasHeHHs prakimnil COSINHEHNA, B PEOUILTATE KOTi-
pux eipaaviores cregyomme pemecrmy: 1) S0, 2 Coly; 3) PO
1} Fe O,

9. Cocranure i pemmTe SUEMY. HCOOALIYE  CASIVRUE CAHHILLG
OTHOCHTEARHLA MOTERVUHRN MACCa, MaCel, MOVIHPHLA MACea, Ko
eI BT,



Masa 3. MeTtogsl xuMmum

21— Metopsl HayKkH xUMWUKA

E? Hamumy matomass nonsaynorcs Buonorua, dezssa v apyre Hayis?

B noscegHenHoR SHIHH HAM NRHEGANTER DOWATS MHDSBCTEO 1AM, TAK HITH
MHANE CRRIAMHEN © KHMMER, HANDHMED BRBRaTE KMER AN8 PEMONHTE KOMAMOID Hi-
ABNHE, BPEOTOBMTE PACTEOD yHOYoA, AoaoBpats NoAXGAALME AATHORLIBGAMTENL
W ap. Pewenue atix Goitonsix MNM TEXHMUSCHMK 2044 AOCTHIARTCRE DAANHYHEIMA
crocabami, DBaiune BrnaeT LOCTATOUHD ROCAGABIOBATRCS MOTORGHE HRCTRYRLMER,
Oirars 1a0a4H, BOANHKAICUIWE B NOBCRAHEEHGH HHIHKW, XOTA W TRebywoT onpege-
AEHEDIY SHARMR, HHANEHHOID ONETA W CHOPOBMKE, KOMESHD, HE MOMYT CPanHETHCE
¢ ewe DoAen CAOMHEIME 3A0A4a8H, CTOALMMKH Nepel xuMedecsos nayeos, flas
YEMEWMOID HIYHENHA BELIECTE W PELMEHHA Haydmbi 3a0a ieobxonsme SHamHa
M NPHMEREHEE Haysmbix MeToRon.

Memod — nyTh NO3HAHRA OKPYEAOHETD MUpa B coocod nellcTrmi
B pemeHnl HAyTHO-NPAKTHMeCKEX 3a1aTT.

—‘{1

Ects serofisl, olmpe 118 Boex Have. B To e Bpess 10 Kol Haven xapag-
TEPHEL CROH MeTokL {poc. S5 B s Boayumis seeTo0anit IsEHaHIE TRITERT-
CH TN, HAMEENEE I YUMUGESCKIE SKCIe L Me T,

Mo
mmﬂl}"‘lﬂhﬂ H.'IIHI'I'EEIEI:H.E
Hadiamaeune, sEcicpiMeHT, MM ECKRIT 3KCTIE pIscT,
BHAIIG, CHHTES, MOACIidEs METOAR] GGG 1 CHETTE 3k
HME, POrHOapeaBaHne KM MO KHX COCTRHe il
e 38, Merogs oo

E-.[I'.I]l HEy M HHIT EEEOrO-TERG XITRHTECEONG COCTIRSHNT 12101 Npiecca B Co-
BRCMEHHBN VOIORNAEX HCIMWIBIVEATCA DailimfHbIC MOTOMALL B AN paTypa. Tk,

84



SHCNEPHMENT W HAGIOICHNE GA0le BOCTO COMCTANTOR © MODSINPORANLEMN, i
TTME [ MO C OB HICM - TIOBETEH » ATHAGE B MOTCEVIT B HEVEREMEIK Peaiili-
e ITo Mepe pasBiTil cOTECTRERHLIN HAVE [RBIELIICE 1 MCTOAL, [IRHMEEe-
MEIE B SFTHE BEYRLL

Hrofisl DOHATE GEPASANITIHE MUp, HySE00 YMeTs ero dafnogars. Hadmode -
HEE JOUCEHG BLITE BeAcHanpasieninnsg. TTpo nadus e ovesh, BUKHD opee-
AUThE W OTMETHTEL CYIICETECHHE TPHAHAKH GOBEETL W VEIOBHE, B KOTOPLIX TTp-
EORHAGCE Al ogenne. Hadmomenne B ayvEe fecoMBICACHED 03 pHEcaim mo-
AYMEHHBIY PERVIETATHE, DER TIETEALODD fTucaiis verierioro. [lpu pabore
B XHMEMCCKOR 1a00paTopHe HalkakeHiE ORAINOARTCRE OpOROTETE D0CTORMHG.
VOTEex BABHCUT T TORG, RECKOALEG TOWH0 M IOUTHG OL CACAaHEL I oiican s, Ha-
CUEACHHAE BOABONLIG COBCIHIIHTE REAAROIIHCCH OTKPLITIEL. JoCTaTouns Hainams
TAKOE WA HUX, Kak Bpamciie Jesumn sospyr Coasigal M. B, STosonocos, s Do
Toi, Po Boibin, A, H Medgenecs B Apyric 3HaMCHETEIC VICHEIC-XHMEKH (1410
IPEKPACHLINN HADIE AT,

Jar pEyieHHE CeOICTE BCINecTE WX DReEPalcHind Heologins SKCrer -
MENM — ECHANFAETCHHGS 1 KOHTPOANVeMOC BO3eicTRIC HY o0WeET HOCie-
ACBAHHA B JAHHBX VIO, ¥YMeHHC LAAHHPORITE B IPOBMYHTE SKCIcpi-
MEHT — HOHIRHMOC KETeCTHG KHMHERHCCICIoRa e, B cOBpesMeHHbIX YOIO0RR-
AX DOABILIACE BOAMOMHOCTE HCCASIOBATE CIGKHEIC NHMHMECEHC TPOLECCL
© DMLY EOMITLITEHOTD SECIIC PHMOHTE, DOAB0SNINET MOAe T pOBETE 10
BEAEHEE s ATOMOE H MOACKYT, PACCTHTIMBITE GUTHMAALHEC CIHC080L] FOUIVIECHTLE
HOBLIX BCULECTE © OIPEFeICHILIME Rl TN,

DIHEME DM EHTOALHEIE MaTaibl B NIMIH 0MeHh T HOMOIEEVHYE SECTS[HMEH-
TRNLHEIC METOARE — SNETLD 0 CUNME] ReilecTs. CA0BD <IN O3HANACT «pag:
AoieHiee. O Nosoube SHUTHRL IReLE T SHMHNCeRED COCTAR BeljecTE, Al
AMA MOEST BLITE KaNECTRBSHIGLE 1 K0TS TR NI M.

MepeoHasanbHD © NOMOUEY KEYECTEEHHOID AHANHIA DACNo3HABANHCE CEOR-
CTEE HEEOTOPEIE COROHHEHHA W MHHEpanoE. KonssecTEeHHBIE SHANHS NPHMEHANCA
ANR CNDEASNeHHA COBEpHaHHA BnaropoaHslx sMeTannoe, MeToge WcneiTaHws Gna-
rOpoHEX MeTAnnoe OpAH HasecTH e B [ApeeHeM Erunte W Qpesxed TpegHi,
B Halse BpEMA XHMHYECKMA BHARHI = O0WH M3 BAWHeMUWY cnoCoOoR KOHTRONA
KBMECTES ChHpBA M MOTCBOA NpogyKuHe, B censckomM xoaaRcTEE NYTEM XHMHSSCHD-
o @HARM3E CNDENanAoT COCTAs NOME M VAOBPeHHH, B MESHUMHE — COCTAE Nexap-
CTEEHHLIX NPENARETOR, COCTAE HPOBH BONuHoro # 7. 0. HET nouTH He OEHOR oTpac-
N HEPOOHDND KOIAACTES, 28 HE ADHMEHANCA Dbl XHMHYECHHEA AHANKI.

CloHoBs KIVCCTRESHNONE QNN FAMEECHEL B PalloTax aHciickore eorect-
poRcneTaTens P, Boitan, B gactiuoctn, od opurotos nepeetl whducamop —
PEAKTHE, HAMCHAKMIEHE CBOKY OKPSICKY B IPACYTCTERH EMCIOT H 03800l
OHPEAEANTE KHCIOTEL Cpean apvrnx semeetn. HanGoace wacmo MUQMERTOPLE npi-
MEHAWT JA8 OnpegetcHis (e T iKaie) KIcaoT Wil menogeti.
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Pamee BLl Ve BRIIOUTHETN XRMITTCCEHE GHBITLE © HLCTovasie 1 KECTrTasin.
Bainee 111.L’LPE:I'EI{LI COFTHMIT BOIMTASCTEAMI M1 IHEIREAEOMEAMOH TTOC e, A coeiac
WECTE® BEMOH B HC M HEIHEATO M — BCOICCTERM, OIS YCMBIM B Kd-
HOCTHCHHOM AHIAIEE,

Japanme, Hayawre tabmuy 10. Mpoaeaaire aaboparopail onrr.

Tabtauua 10, Hoankamops:

Hassamme CEpackl MEIHESTOPA B Pac i
HIANKATO P& HeTpaabHR® EHCALIY I IO HLIX
Jliksive LTI TR IS Eoprartas Crinaa
QrepoafriLTe e BrecipeTHAR BeCipnerias Mansroran
MeTsaonusil apan#ensi Chpanenas Pozopay dHearas

Aodasrre mo 2—3 KAl BEEIAHHER B MHIHMESTORGE I PacTROp
KEHCAOTEL, mEaoim, 6 soay. Halmoaaiie sa nasMeAcHicy oKpacis 1i-

| AR RATIYHRE,

B kasicoTECHHOM ZHAZNZS HCNOABIVIOT 6 Apyrae IiIF]-I.lI_-"?fII.rI- TR HERC
ONEACANTE KHMBUECEI COCTHE SHLTRAN [T BETECCTIGE, HATTPFIIMO] ORI~
BGLHIC TLAAMCHH, DIPREESTCHIL BUNCCTI I XAl RTe [.iIFIliili'iI EI.'IILJl.'I‘.i!l" HX KpHCTLLTRR
C ITOMGOIENY MEIKPOCKGIL B O,

Konruecmaenni fRELTEEE, TAK & Kak ¥ KEaCCTECHHLEL, PAABHABAACH H Co-
BOPHMOCHCTRABANCA C JREABTTHCM  [TROMBIDICHHOUTH, RKoume e noe CRITRACSIE
JICHHEC COCTalE ChiflA, TOIUINEY, DPOJVETOE TROHSEBOACTES SRAHCTON SCMEHTOM
KOHTMLIH B HC"I'“E..'I.']'}"'.II'H‘[L'I.’!I.'.II'III:L EHMHTCCEQI 1 APYTHE OTRACTHY s L H-
HLHCTEL

i[i.lp.."l..'!}' C dHATHAOM I HAYHHLIE RCCTCAURAHAES B [TRoMbIIACHERCTE [T [MEELO
NpHAMCHEARFT CMIENES — IUVICHAC CIGKHEBEX BEM[CCTE HiE e HpCThEX I!'}"['ELI
EMMHYCCRIX PEHI.'.I'J;H]_L

Bt yie 3HAKOMb] C DEEKUMEH DEINOMEHUA BOMR| 3NeHTRsseckKM ToxoM. Boz-
MONEH W NRORECC CHFTEIA BOOL WY BOODPOOA W EHCROROOA, oW fpoBOOHTCA
B CTISLHANLHOM NpWlope, Haswmeaemom 3easoMeTpom (pro. 39). ToRcToCTaHHyD
ToyORy (IEOHOMETE) NOFPYHAKDT B 804y W 3aMNoMHARKT COOTBETCTRYIILMME OfmEMa-
MH BOGOPOAA W KMCADpaga (2 2], JaTeM © NOMOWEIS WHAYKUMORHDR KTy
NPOHABOART ANEKTRHYBCKMA PAIPAN, CHMECE MAI0N BEPSIBAETCH, B PRayAETATE 0bpa-
IYETCA BOFA:

2H, + €3, = ZH O

Hi



Puc, 39, Yposcih Doghl B ABIEOMCT e O — 30 BELIEL RSB0 ¢80,
0 — e gk rasspodl cdecn

i ]

B acrosmes 'I!EJEH:'-I B ITEMIJELICHHEOCTH B BOUEIIHY KOOI CTRGN O
PYIT BCIIACCTRA © 300 H HEHMH CROHCTEAMM, HAT PH M TICLTHES TS H . [TOCTH AN HELT

KAOPHA, KAy IVE, QCITHPHE H MEOGURS JpATric.

OcHoBHME noHaTHA

Memods xusmun: nadnodenue, wamepenne, axcnepusmenm « Hn-
duxamopns « Ananuz « Cunmes

Bonpocw u 3ogonne

1. BKakoe AHATCHHE B OXHAMHI HMCHT MeTOIEL HAYVIHORS HOCTEIE-
HMA BeA[eCTR?

2. Yro o ramose S o CHETEY pemecTnd Kakne nims anaaman pas
HARECTHELF

3. WHARNTC, KAEHC U3 NPUBCIEHHERR Peakiinl Moo OTHECTIL K k-
AKIMEM CHHTEEN.

1} Fe+ [2LuillE = Fr.'\i'_.'l.E +{lu

2} IIH+ L‘-Lﬁ,- PHC]

4} Na + !iI-IL, = EI".’I-I_,.

4) Zn+ IHCI = InCl, + H,

4, Kaxne :lpl:d?r-tut BAYSCTASHHOM SHAUTHI Bl HCNOALVETE B -
BOCAHEEHHT #00aHnr Kok B IVMACTE, B KAKHX COVIASK WCIOEIVEIT
TAROH AHATHTHUYCCENI MPHENM, KLE ORPAHBANHE IUAMCHI

Y




XHMMHA — TOYHAA HOYKO
{ Tonoanumeantine mamepuas & § 27)

Kak IHCNEpHMEHTANBHEA, TAK W TEDETHYECKAR XHMHA HMEET Oand C HIMeDRe-
MBME BEAHYHRame, B GoibliMicTie caydass 3TH peRHYWnD Bhipaskenn B Mewgy-
Hapoanon cHeteme eginmy (CH). Ocrosrol nplegkn soctpoerss CH — npocto-
Ta: B HEW HHEOMA HE WONONBIYIOTCA NHWHEE SOHHALE, 8 BCE HeobNOoHMLIe Bhi-
BOOATCH M3 CEMM OCHOAHDIE E0HHALL. B xumMHEl HacTo MCHOMTBIYIITCH NPOWIBOOHBIE
OT 3THE BEMMHHH [NNOTHOCTE, ODBEM] W CBOW CNeyHdIHHECKHE BERHYHMHEL, HOTDE
34 ITANOH CPABHEHHA NPHHEMAGTCR XADAKTEDHBIE CROACTIA KAKOMO-AWO0 [eule-
cTea (TespAocTs), Haao MMete B nsly, 4T0 HEROTORBIE RENHYHHB, HARPHMER Rai-

; Prec. J0. '.I'|.~'|:|:|.|||u|."r|:u.:

L

HH

NerE, Heprdd W Qp., O4avb GONTOE BEEMA HIME-
PAAKHCE B XHMHH C NOMOLWLGLED ODYTHY B0MHMY (aT-
MOCephl, MHAAHMETDE  pTYTHOMD  Cronba,
wanopsd), @ e s cectome TH, noatosy ate eam-
HHlE 10 CHN NOP MOMHD BETPETHTE I PASRHYHEIE
CRPABCYHHKAX ¥ nocobua,

ChegyeT NOMHWTE, YTO BCAKODE HIMEBPEHWE
OrDAHHHEHD MHOMHMH (DAKTODEMM. BHEWHHMH
WCNOEHAMS, BNHAKLHMH HE MAMEDREMYHD BENHYH-
HY, TOMBMOCTRR NPHBODE, & BcH peYs MasT of we-
CABADBITENDCHON PaboTe, TO W IHHMATEIGHOCTHO
Hafnomarens.

Ha prcyrse 40 wzobpameds) TEpHOMETRS:
pryTHEE () ¥ TepMorerp Bexmana (8), xoTopsi
NQINONAET NROHIBOOHTE HAMEDEHMA © TOYHO-
crom go 20,002 "C. Nosromy scerna nyso yyu-
THABETE BOIMOMHYIO NOMPELINGCTE HAMBREHKHA,
B xHrHM, KBH B IHCHEPAMEHTANLHDRA HaYEE, NpH-
HATEL HETHPE CNOCO0E BHDAWEHHA 3AEHCHMOCTH
BEMMMHH:

1) mavecTREsHER (HANEHMED, © FIEAHYEHEEN
ATOMHGH Macoh IneMentos B rpynnax Neprons-
LECHOH CHOTEMB NAGTHOGCTE MY NPOCTHIXN BEWBCTE
BOSpACTRET);

2] KOAHYECTESHHEIA (HANDHMER, NDH Pa3H0-
WEHHH 2 MONb BoOb nomydastce 1 sons kecho-
pogal;

3) rpadbrseckul (HanpHMep, rpadel naMee-
HHA OOLEMOE PEAreHTOR M NDOGYKTOE NpH XHME-
WECHOW DeanUHM);

4] parematHueckHn [Hanpusep, m o= M - m),



XUMHYECKHA A3bIK KOK CpencTeo
W METOO NOIHAOHWA XMMHKM

{r? D) CYWACTROSAHAN KEAKME HAYMHEK AINIKOE BEM HIBECTHO?

Fiim Vit SHRETE. T AHMITA — ¥k FY . Y H[mlpi}!l_‘l' CETIe S OCHOBCH Ofme
CRT IO HEEH B OCBOR MOTOUCTE HCCTCEORA N, Hi“i‘l-"."ll“'.l'l." B )

rIPII FEAVHEHPIN MEUTCMATHEN DS TR KOS PLACLE © MmO THSCURIIM 1800,
¥ onMpec ko HAVEI TOGRE €0 CHO BALK, RUTOHEM CHIHU BIBAHFTCH eI TTIA
IIL'L'.'1'.'JIHEH]IIIII:I. Mo MU Db FBHTHH SHMILH PadiiibLIc] B LS N

Ak AALLAE KoMy CHCCTEY HGHRA, HCOOARYE HMEHD CElRE-
HLES yLEE, [LEUHET, ].'l'-'u.I.L'I.'t'I!I[ﬁ H T My A PCIYARTEITED CHX CILITON QIO
AR ML T LM ll-“lir.l'-'cl.-?Hl.r]H SASLIKON

Hanpumep, onHcanHe oNite KAMPEEAHWA COHHUA © CRCAHHYBCHHME BEILECTRA-
MM BeAG chmRaHs Tak «YHrobn npEroTounTs ANHECHR Myopeucs, kau chnocod-
CHHE HAMEHD, BOILMM, Chib M0H, PHAOCOhCKDR PTYTH M HAKAAHBAR, NOKA OHA HE
MPEEPATHTER B JeneHore fosa, Nocne oMo NPOKANHBER CHNBHEE, H OHa NpEBpE-
THTCA B KpAcHOro Absa, Jerdapupyd 310 KPACHGID fbad Ha NEcuamon Bane ¢ KHe-
bW BEHOMPAANbIM CIMETOM, H PTYTE NPERPATHTCH [ BELSCTIG, KOTOMOE MOHHD pE-
3ato noswom, Nonoss afo 8 OBMAIAHAYIG FAMHOR PETORTY W HE CIHELA GWCTHA-
nnpye, Coliepy oTREALHD MORGCTH PAIIRSHOR NPEPOB), KOTORBH NOABRTEE NPH
3o, Tol nany-wws BEIBKYCHYD thABrMy, CNHPT H KpacHbie kanmd, KemmepiRcrie
TeHH NOKPOIOT PETORTY COOHM TEMHDIM NOKPEBANGM, W Thl HAR0ELD BHYTP® HEd
HETHHHOM GREKOHA, NOTOMY HT0 OH NEMHEMET CB0H XBoCTs, ACHD, HACKONERD HE-
VOB TAKOA SAIHES] [0S PACUHBPOIEE 3TOH 3ANHCH NOHAACEHIOCE HECHDARKD
pescn] Mo Meps APEBPALLEHHE XHMHE B HEYRY A7 KRATROMG H yA00HOMD 0BoaHaqe:

Kumpraecrini aznik

l l J.

Crsanosemsa Tepumnuanran Humermemarypa
MUK IHAKE, ﬂllf[l.lll‘l:l‘l'lﬂ.f
Haamaninn semeers,
KHMITTECENE qropayanL, CIE

ANCHCECTIN, T
EHMITHSCE NS VP Bac e H TOREMEHLI

e, 4. CocrannumomEe XHMEMECKOrn Sk

1]




HHA e oOBEKTON CORAANANMES YEADAHLIE Jnaxs — cHMaonuxa (Bepuenwye W ap.)
M HoMmessnatypa (Masyasor v ap.), Conpemensnid SHMEUECKHE B351K BRACYART
B CEDA MHMMMECKYID CHMEOMHKY, TEDMHHOROMHD W BoMeHKnaTyDy (pec. 41).

Bermostiisg, LK MEHOTTD MOSKHG VAHATE HA OCHOIEHIH q:c:pr.u}'.au FLAM TG BH-
kil xprsamraercars saesenr. Ha pPHCyHRS 12 moEnaann geeino Tafnim -Hl:'ph:u-
JWFLCCKAR CHOTEMO SHMHTeckiy aaeuerTor 0. M. Mewaeacesa-. Tlocsorpas, -
KVH MHOPSarieeg Moskio mo/yinTh s Meprogmmieckoil cHcresis i ypaHe-
HS KBMIECRO PesiEne.

Hudropaanps o SPMBsecsos SIeseire, KOTOpYRE MO NOTYYHTh,
nomeayack Mepnogmeeckod cueresodi 1. H. Meagencenn
Mowno yEEALTE Momae yanare
A = MOPAFKOBRI BOMEp
sI_j15 541 | Li = common, muzpamme
— B4R ] omHOCHTEIBHRA ATOMEAS Macdi
peakmmn
Kavecraeanan Koanuecraennan
= COCTRE MCKOTHEK BEIECCTE 1 I = uECAO stodel HoioIHBY DeIeCTE
JCVETER R [ AR, TPV TOR EAKITIHL
IOTEREET AR © Dr e MACERL]  PEAarMpyIoniny 1o ofpasy-
FLERE TUT BBLEC R e S HE DT, MRS B (N TR,
OCEiHE VOTOEMA MPOBEICHITH eak: = EOJIHECTIO. PEArPYRAI SRCTHLL
LLHEL { HAPPERaHe, DelCTRHE CReTa. CUTOMOE, MOTCEYL 1T 1L
ANER TR TR 1T, 5. < el aduperr peakim
Pree, 42, Tpuseps PEErpErTses COepEsiiEs skl CHsnnamemn

B ?‘lﬁTﬂ“ TCPMHHCGTOIMH H HOMCHEASTYPR OCHOBHBIC BOSMOGHCTHE HCIOUTL-
ADHAHEE XHMHYCCROTD HAEES MAEAGRLHDE Hail pPHOCYHRE 43,

Bonpocs w 1apaHne

A 1. Yro poarT b OoaepesE e XHMIHECKOrD S
B 2. Kaxvso mdpopsanies BecyT CAsiviumie sHaK, popaya, ysiee-
HILH XHMITICCRHY poarusii?

i



VT B O MR OO LIEATE PEay i OCYRTATE KMMHYCCHEIE
00 XM NSRS TaThl AKCTICPHMEHTL, RS, AMLTIEPOET I
ANCMCITAN, BEINCCTEIN DT TR A MR ALK
M OHE NERPLIEHT AR HAYHBISH TE P O KHMHYSCKITE SRICHHHY,
U ARKOEEIME PHOCTAMT ATV

[ T ]

B PRATITEIREY 0 ITTENHN
(VMK HKIN, BACRT]HIHE L)

.F'ﬂl:: ﬂa Bermana i Mo nTEIoisiini s KESCTaeC i i
a) M,
6) PO,
8] Ny +3H,=2NH, + ¢
ot P i
r) ZHO = ZH,+0,
t
a) 2HpO = 2Hg + O, - @

B 3. Kok cormanmsuomes Mo9TO DORAIMEBIET XEMHUCCKLR  ferpay

| woansimieckoe ypassene?

B 4, Ofvacanre, a0 mopMammn o KIUeCTREHRIOM B KOJHe-

| crnennom cocrane pemecrna gt vosexyaapaas gopsyaa CH O,

& 5. Kakis sanpck of03HASECT TCTHPE 3TOMA KHCIopoJar

| 120, 7] 40 3) 40, 1) 20

A& 6. Monesyan HaEMX BEMECTE COCTOAT M3 UHHAKOBOIO. SHCT 470

I BMORY
1) HO 2] 0, 3) €O, 1) HNO,

B 7. Cocran pemecTea supasen spopsyanii K50, Onopeaeanre:
) CYMMAPHOU MICA0 ATOMOE B MOACKYRC: B 90010 XMimec g aie-
MCHTOBR, BXOQIIHX B COCTAR BOIIECTEAZ B) MO0 ATOMOS KAKAOND XKiT-
MHMCCKOND AICMEHTI B BCCCTRE.

B Japa doprymee pemecrn: a) HyO — noga; §) O, — xecaopo;

8] GO, — oxcu) veaepoga (IV): 1) HNOY — asomaas xecrora. Momsess
i KRKOTG BCIOECTRA COACPRET IEHMEHEIICe SHCLe AToMoR: CROE
BOP ETOMOE PESHLX XUMECCRHX S0EMERTON BROLHT B D0CTH MOUeRy-
JIBE ESLEUIOTY TeIILECTRE F



asa 4. Bewecrsa s OKPYMAOWen Hac
HPHPD.D,E H B TeEXHHES

§ 23 YUcThiE BESWECTED W CMECH

t? Bapaer nH B NpMpoOE ABCOMCTHO 4MCTOR BEWECTROT Kak nony{HTh
YHETHE BEWECTRAT

CVIBeCTBVIOT AU B IPHpote alcomsoTHo vrennse gewecman? Ha ocnosisai
TOUHLIK XHMIMECENY AHATNI0 MOEHG C VECPEHHOCTLIY CRIGATE, U0 Al HyTHO
MHCTLIN BEIIECTE B pHEpoae Her,

HcTomy BEMeCTED MOMRHO OITDEe TR

1} no cofgepaanm npeseceld, 3arpaaiaEiiay GCHOBHOE BENECTREG {SR0TO
COUIEPRGLIIHE BLIPEAGLIOT 1 ITJHHIEHTAR )

2} NO SHRCTOTES PEGMETPIIT KPHCTWLAN, T, € 10 WIELILHOMY NOPRAKY B pac
IHRAOKCHHH ATOMOE (118 KPHCTALANMSCKHY BEICCTE .

Konmmecrse npuMecedi B BemecTie MoKEeT S1aTh pRaiirHbe, Hampisep
or 107310 {cacpxumcrme semecrea) ao A0% » pyzax, conepmannm meaean,
ioan Y95 B AOROTOHOCHRK Bopogax. JLiKe HeZHAMHTCALHOD EOMHMCCTRD
MPEHMCCCH MORCT CVIISCTECHHG BAHATE H CEONRCTES BEUCCTES (HA3MoHATE Teane-
PATYPY TAARACHEA, KHNCHHH, CHOCOOHOCTL CTYIATE. B XHMEMECKHE PUakimmg
M ONPEACTATE O0IACTE HEALIOBIHHE BCOeCTES. B xisian dueTsism U8 arm-
A0B AEATOTCE BCOUCTEL, e mesee 1% opusceeit. Yucmsie semecmaa
OEUTATHIOT CTPHNT MIOCTOAHHLMH (PHIMECKHMH CRORCTIAMMH, HANPUMEP ANCT-
MMM BOAR

Hago paaamiars [IoHITHL «OpUMecHs I scxccis. Bod, aro mace orpysaeT:
PGV, BOVTA, ITPOAVETLD ITTRHMHN, ORI, MPIMeTh Ohexog T, 1 — cocTonT
Ma paaniuE caecedt semecty, Bas pasecrio, uro penecTea msenT onpee-
ACHHEI COCTAR, CTPOCHHE, CBoCTRE. Ml XApakTeRIAVIOTCR NePEMeHHEIM 00
CTAROM M TEM, WG MY MOKHO PAZICINTE Quuanieciimai MeToasi HE cocTat-
HELIHE BT A

CMECH — 3T0 COROEYTIIHOCTE PRUIHYNBY BEUECTR, He HAMEHSIONNE
B PEIFALTATE CMCIINBANKA COONX (PHINYCCKHX B XHMEUCCKNX
| cnoiicTe,

_El_

"PDE.I'IHHE. o IPOEHCROINT IPRH CAMCITHEAH N BEOICCTE © Pasalitiiikhl-
mi cEoRcTraM P Buickcssrre s I AN LT HH A



n[_'l[IIHL"JI-EH .']ﬂ.ﬁt]pﬂ"l"ﬂpillnlﬂ OHBIT [0 NPT T ICH R J PacCMOoTRET K C3001E

HRCIeE | Oopid.

‘ 1. HackmeTe Ha THeT GyMaril OTACILHBIME EVEKIME CCpy H mop-

HEOE BoCeiEl, PacCMoTRTE X BET.

EY C BOEol
CMAFPPRTE BT CMECH

R T BB,

(e nE G, T OpR CMCiInBaHnn  BoliccTs

WEMCHECHHTE B

2. Booesesrre nefion LETY RS S Th BAMGAOIG BEMECTIN 1 e cae-
AVHIIGHE ONCPaliii: a) HONRTAlTE MarHuToM: §) GIyCTHTe b poiap-

A, Cwmemaiire cresmaroil muouko oba nopomgs Ha fvare, pac-
4. [MpoBeqUTe C0 CMEChE T SHe ONCPAINH, 970 § ¢ SHCTRIMH Be-

5, Converapwre mafmmnenns no omneras 2 5 4 Coemidire nsamsog
O COXPAHCHI CROMCTE BEMIECTE 00T X CMEITHEIHNA.

COCTRRS

HE T POREXIHT n].'H.I'J.lE'.llI:I‘I'III]rIﬂ FECNMCPHMUEHT H Hilﬁ-.l'[I!J..'I.L'I!I!:I{ [EECEINOTHEIT CAET T
TRV T Bl NP [mOmyCH e CMETEH O MOQCEYAT] MOH ADYTE IIJ'U]JHI'.-\.L i

MECTh, B OTANMHC OT XHMIMCCE Fd.‘.'l.E!ll]-[ﬂ. i {ﬂﬁ-]'.uiﬂ-}'kﬂl'l‘tﬂ..

Coaern KAPAETURVEITTA MEPEMEHHLIM CORUTABOM HOTEM, YT K MOGKHO -
JLANTE Wik MHCTIE B T qni:rul-lt'rmmu seretasn, Beoosrni ik aETEPHCTH-
WOI cueccil ABIHCETCA X a&uupm‘.ilunrm:.-. PazmuasoT gEa BHa osecH. Ecom
CMECT: OAHOPHIIHED, T, ¢ B ANEON T EE OHLORE FMEET OIHHEEQLLTT OO TR, TO -
BAHRET O ORI CACCT, H':1]'I[‘.|HHI.'FI- [EETINIS CARAE B RO — POMOCEH R
CRCCER. CVIICCTRYVIOT THEMES ACMEROIENNIE CRech, COCTAR KOTOPR B ik
TOUEAX HOOIHHAKGR. Hanpuscp, coi 0oipoldeiaaTh pacTiopuTh CIEHY 6 B,

T VIO PETCHACHHAH CMOC IPHT. ‘1'1}

i

Puc. 44, Oanopoasscts nemects v ovecei:
£ — PACTROR cOm (FOMOTENIES S|
£ — CRMCL PTHMOLD © BOOcHl [I‘l’.'TEFI.'II'EI:IIrJ.'l CMLCL|

':-].I'-TLEH}'[H O T HIAHBIIVGLVILH LN BEHECTE |:}I'.IIP-|I'!I"II.'L'3'EH}L tﬂ]l‘.‘].llHL"liHﬁ]'

M CMeoedl.

5



1. COOTHOMEHNE BEIECTE B CMOCH MOMET GLITh PARTINTHLIM, B XIMUICCKGM
CORLHHEHITH COOT I TOMIE BTN IOCTOMMIE,

2, CeollcTE: OTRCIEHIY BEMCTTE B CMecH CoXpasaoTol. CBolcTEY ATOMOR
AACMEHTOR, OGPV COCTHHCHIE, HE COMPAHTIYTO.

3. [pm sexaimeckom CMEITMIGIEHNE BEIecTn {OBPEIOmIHNE FeTepre LML
eMeTeil) HEe TPOHCXGTHT 1Y NOrIomesnE, By asaeaenns suepren, Hpe obpaso
BELHMH NHIMBNECKHY COSTHHEHNIE SHepril NOrOEEeTeR HAN BLUEIRCTCA.

4. Cauieci MoryT SuITh PadfeleHbl Ha COCTABIIGNIE HX EOMIOBCHTE! (hiae-
CrEse e romasi. JUna ALEAeae s COUTaRELME YReTeH COS e Heofxomsn
KHMHEICCKNHE Peakiu,

Bee cnocofis pazdeaenua cCMecell OCHOBRHED HE MCT0ALI0BRAHEN Pazii-
unil B P HIMREC REX I XMHMECKHE CO0HC TN KOMITOHEHTOR CMecei,

[Mpoie BCETO PARICINTE TETCROTCHHEIE CMOCH, TAK KAl SAcTHILI BellecThA
B HIX BHAHLD HEBGOPYVECHHBIM MiazoM (Tada 11).

Tataumea 17, Conocodnl paasieicHans reTeporenibix CHooeil

Pazanune n cpoiicToax
KOME TN CMEC,
MCTOT RV EM e
Alla P e e

Coeoni Tpusiep

:.}I.'l."l'il.'l!ﬂilll“!! I"jl:hl'l.ll"lllﬂ.'l ELHITEMIC T I"H:l.ql.‘.'ll.’ll:llt' _.'I;I.I-L'HEH:IIHII

H OGRS EH LI CRIELTLE

Pasjemennge caecn
Nl B8 ALkl

,.Iili."liilll'l'-ﬂil;l-lil I'.i’l."'l..'l.l‘l"ll‘lil.'l LT HAIC TR

Pacamummse cymmmssesneL
B

d’.‘II.PTJLI,.lI:H I"'-I:I.,:I'.'.'II:'I‘I:III'_' M:IIIII.'IJII.'II.IH
& 'I:IH.I'-IJIEL'}IIII:JK MRS

LT LT R

'-'bI.L'Ih'I'!:III\HILIIJ:IE Fazansumas r.h'll:'l'l:l-“l.lﬂll.“:-l:?l... I"H:I.HL‘.'II.'II:HE ERENE

El’.‘l:l..il]-l'ﬂl MG FLUSsEC RG] el

FRELELE K B

MLII'HI“FL‘HHH L'i.'lli].'IJiLI.I,II!

Pazanusnie sarmsernnhie
CHER AT

I"-‘I:HL'.'I'EII:IJI'.' CHDCEH -I.'E!illll
I eI

].l.l."l I'.|'|:II|'|1.|.'I:-'I.'II[.IllilLEIIIIII.r

I'l.i'IJ\.I'I.I IS LEITEHNIC TR

[“Je:lu[.m]muu:mr.-
MOAORE — [HEGEe
A 11 Bkl

Cnosrece PAFICnEaThE POMOTCHEEC CMOCEH, “AcTHIRE KOTOREX HC BREIHLL.
B aTom Cy Al AN PeadEeie s s T MOYT (BITE MCTI RS 0Ra TERL APYTHLE CIEOCO-

fnr (raba. 12).
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Tarauna 12,

Croocolin paageieHns roMorcHRBX cseteil

ArperaTaoe

FPanmmame 5 coafcTma

Praomnme IO TR M,
Croocod COCTOHEE
= :l.l‘.l!_il:-tup.l ﬂcﬂ.ﬂ.‘l.h:l}'lllﬂ!
AN pELEAEIIEEHA
TTeperoiia Ak AKitmoeTs — map — Paraimas TesiepaTym
LTI ||.|r:|r_;F||_l-:||:|||_l_|- EHTIEHEER
A3 — MR T
| i LA |

Kpieranm- | Teepioc Th. s — BHAKOCTE — Fasmnynmie pacTeags-
AALLELH |'|'_|m_—,|'||,|;|l1.r|;||||:|] MECTE 1 TCMCETY R

—= 4. 4.,;1_-“ EHINEHEER

[naanaguemainge
JLHIIHGI.L'I:IIIL' IFHEE:I.II_IZ!’L' T'Hn. .".‘Hm — }I-LI-!..'IBZUI.'TIJ — ':I:"UIII'\-I!I:IH.' TI:“'HI:IEII..IT!«'[.HII
B EpICTIL- IR AR TR AR
HILEELL — T8, dhana

(A TnEpnenEee |
Bavarones Tnézpaoe Tis. tl_lmﬂ R AL Fannmas restnepmmygm
B KT { eyl ETRRE R RTANTH B
L TRETARTET] iy :I'm:lu

[ T THETE ]

OsapaETeprayey HEROTOPLIE MeTOIEL PASIETIcHG MOMOTCHHER CMeceil.

Hepesouxa suppocrell ooylec TRIRCTCR B allTapaType. TAC odecneuiBacTos
HAFPERAHNE RUIKGCTH W OTus eaue mapok. TTeperoHen npusicHaeTod, -
MCp, I IPERCOTORICHIA JHCTIOIANPOBI RO Bodsl PRemariuzauis — sul-
[LAPHEAHTEE BEOISCTED M3 PACTEORE — I OCHOBHOM NPHMCHACTOR & aaboparop-
HBEIX MOCTeAoRAHIAN. Flanpusep, Rpiicmaiies e someT GLIThL SuieHs -
papeHaan conb. flraasenne 1 MOCAEIVIOMAR KPECTAUTHAMIHS BENCCTRY MACTO
MCIOTLEYHFTCA 0 OV ICHIA CREPATHCTIR METRLI0E, HeoON0 ML, HAmI-
Mep, Al HaIEHRoll patoTel AIEpHREY peakropor, Cypianuaiisn (BoaroHky)
AT VIO IEY RS (IT0CAE COUTLSICH A | KPHCTALIITS NG MCTOALIYIOT I8 O0ACT-
EH BCOICCTE © HMAEOH TeMIepaTypoil BoarodEy, HATPIMep EPHCTALTHCCKOTO

HOA.

Crenisin MeTORoM PAsieTcH i CMeCeil SENRETCR NPaamospagii s,

XpomarorpathHa — MeTo[ PaigeneHHR CMECeH, OCHOBAHHBIA HA pacnpege-
ABHHH BEWECTE MEMOY OEYMA a3aMH — HENOLEMHHON M NOAEHHHOA. C noso-
LEED KEOMATOrpafide MORHO PA3GENATE MHOKHE H FE308ME CMECH, OAME TE, Da3-
OEnssHe KOTORLIE GEYTHMH METO0AMH HEEDIMOEHO,



¥powmatarpapHa WCNONBZYeTCA B XMMMRECKON, (hapMayeETHUBCHON, MHLLEIOR
NpCMEALNEHHOCTH, GAA OUMCTHH DECTECDOE, 8 TRH0HE YIANSHHA CONed H3 CaXapHEIE
CHDONOB, MONOHE. I NOMOWSHS STOMG METONE YNEEAHBAHITOA LEHHEIE COS0HHEHHA W3
NpHPOOHLY PACTEOPOE M OTpabOTaHHel BOf PainHuHslx npolzecacra. B nabopa-
TOPHELX MOCABQ0EAHHAX NPHMEHEHHE XpPOMATOMPadM NO3BONRET NDOSOOHTE Di-
CTP&RIE M TOMHBIE KOAHMECTEEHHBIE W HAMECTBEHHESS BHANHIBI MHOMHX BELSCTE.

[Tewene [PENTEEMIEA CMeri FEHINETRME VETH RN T L, ST npEACTARANET il
KAl cf KoMIOHEHT, T. . [IPORECTH MR R KR G BElLECTIEL Haenradue
NI BEIELE T MOHHD DOV CTIGATD P b cmocofGian: TRE RIS TPETITE-
MEGREHITA LRI I OCHONE I IHE N IR -[:mpacm:. AANAXA, qmpuu
EPMCTIUAGE BellecTia | ap. ). (R0 TEILHOE SaKINCHNE O COCTABE BEIECTR
JENAETod MO0 THEATEALHOM SEMMMCC RGN L%,

Flpm"ru:'mmm. Hi} BECLM :!l‘b{iﬂ.‘h‘l’llll-lll.rlhl e e ey n.-l.t-unlqmmm;:m B
WLECTI SEENTOH fmpa'-r}-e:.-rwmre- ARSI RIAEACHNA U KUTIENLA @I cna,

et TeMIERETVRY [LAAKTCHE, MOKHG CIEIATE HPEIMIGGEEHRE o ToM, ¥
TIPRAC T T CrHHE JEHHOS A e T, I'Ip-um:m HOBLITRT TEMOCpaTypy ki
TIEEF M IR0 T TEMIEPATYPY JMEPRIHRE SHCTOM BUILeCTDa.

OcHOBHBIE NOMETHR
Vucwinie gejecmad « Cuect = Onocofin paidesenin cymecel

Bﬂﬂp'ﬂl:bl M 3Op0HME

A 1. OEpARTEPHEIITe MECTEIE BEOICCTES W npisecn. Kag anpeieas-
[ ETCR UHCTOTE MImecTs

A 2, Kawne moas osmecedt nas waecrin [pamenime mpisepn

B 3. Kax pasaeanTs cCASIVEILHE CMECH: 3) PACTHTCIRHOE MAclo |-
BOCTL) M EGAY G} ATOMIHNCELIE CTREVHREKN 1 DELIHH B) VIodk 1 Ci-
XA ) IECOK W DOPOIOE Cep ) omecs gpacirencil {seukocTs)
4. MuALTPORIHHCH MOEHG PAETETETL CMECh

1} ol 1 caxapa

2} mOoyIEE BOEOVSOUTHESHOT AT

3 moye v noBapeRHOiE coT

4} BBl H PEIHOTED TECES

B 5. Osucriemn meaciinse oniakn o7 NOPOnKD Cephl MOGEHD

1} duensrpoRanmes

2} BEITAPHEAHMCM

3) ¢ noMONIEK MACHITA

4] pacTHpaHMEM CMECH B OTYTIRE

8 & Jan owcren Owno EmTo M5 r KpRCTALINECKOTD RoSa, nocie
|_ BOAMVHEN M OMTAAICHIEE R0 ovacHo .75 r 9icTons BeiiecTsa,

Y



CROUTRED Jl].‘.llll-ll!!l't"l:-i BOPGUeEHTON COOCPEGUIL B HCXOTHOM KpHCTLE-
THECC KOG HOE?
* 7. Kak CAMOINPROHEEIBHO OCVIICCTENACTOR OUMCTEL BENCCTE & -

e

MNpupogHsie cMecH — MCTOUMHHK NONYYEHHSA
YMLTLIX BELWECTE
(donosnumedtibili Mamepiai & § 23)

Bam M3IBSCTHD, NTO 8 NpHPOLE CYLUESCTEYOT MMOKHE, TEENALIE W ra300BpaiHeie
CMECH BRLIECTE, COGSPHALME YPE3BLMARHD USHHLIE HOMNOHEHTEl. Hanpusep,

BOZAYY NpeacTasneet cobol cMeck razos. [Mpoyece pazgeneHHs BOIAYEA HA CO-
CTAENAKILME BrO KOMNOGHEHTE! GCHOBRIBSETCA HA Da3HeIX IMIAWHSCKHX CEOHCTEAXN
raioe. CyLHOCTS NPOYeCCE NPeNcTaBAeHa Ha pHcyHse 45,

Beomx Bz "lr_':'.l:llL'p;:n' Tl
|z} (EETROETR]  snnennn, L
Lliyfsskin: Es
o | Kiteaopos ~182,65 [~ U
Asor — THOSSE ob. A .1L'|1:'-|l|.:'
Kinc:aopai — 20.05% o6, ~ Aprow  ~1H5,70 [—=[ Apron |
Apran — 1) 545 06, ' '“I':*
il e :
JADENCHNE Ador ~155.80 —"ITl

Puc. 45, Coesi neese s T n TR T TR R I LR T T

Mopcrkan BOfa — DOraThis HCTOMHHK DACTBODSHHBIX B HER DAINHAHLG BE-
WecTe. Hanpusep, sMOpckys BOy HONONLIVOT AR NOMyHSHHA NPEcHod BOOL Me-
TOAOM OAMCTHRAALMK # LA NONYYEHHA NOBEPEHHOA CONH METON0M BRINaDHEEHHA.

HedgTe — npepofHaR CMeCs BSWECTE, W3 KOTOPOH NONYHEKT BaXHHEHLWHE
HepTenpogykTsl GeHiIsH, HEDOCHH, QH3ISNLH0S TOMAHAD, MEIYT, PAINHNHBE CMA-
30uHBIE MacAa. Hedims Takme ABNASTOA USHHBIM XMMHMSCHHS CHIPREM 0AA NOOHE-
BOACTES PAIAHYHLIY BEWECTE H METEDHANDE! NNSCTHMECT, CHHTETHWECKOMD KayuyHa
M PEIHHL, HPACHTENER, NEHAPCTE, BIpLISYATEHYE BSLECTE M AD.

Hoxonaesbie yIAH — USHHEHLLHKA NPEPOAHDE MATEDHAR, COOSTSALLMA NoW-
TH B2 3NEMeHTH Tabnuuel Mesgenesaa. MNosTosMy Yronb HCNOABIVIOT HE TOABKO
KaK TOMAHED, HO W KAk ChiDbE GNA NONYSEHHR MHOMHE HeoDXooHMEY BELWECTE:
HOKCA, HOKCOBOMD Ta3a, AMMHAKS, CEpOSonopOia M ODYIHE BEWECTE, CeRvac ywe-
HelE BEOYT HCCAEAOBEHHA, HOTOPLIE NOIBOAAT HM HAATH 3dheTHEHBIE NYTH M-
ENSYEHHA PACCEAHHBLY 8 ZEMHON KODE LEHHLIX INEMEHTOR [YDaHa, NHTHRA, Bepun-
NHA, MONHBGeHA, CRaHaHR H gp.).

i



Npakruueckas pabora | 2 |

OYMETKS BELLECTE

u'l-l'll PHEUTHI SAKHILTCHIE WM 0 JRBRCHMOCTH CNOCOD0E OMHETIN e
MLECTIN O CINOERCTIY B e TN, JIEJH'J-E'JL"T*.'I!]‘[E VMO 110 OMACTRE BEmECT,

Xop paboTe
1. PunsTposaHme

I Tloaysiere ¥ vaumean sarpasHeaym o,

2, Pacreopure coan B 20w poaur (PR pacTROpeHNN DEPpeMeImHBAiTe O
KAHHHOE A0SR} B XHMHICCROM CTREAHE,

3 Paanearre ooayauBayid s reTeRpOreHRYD O ianTPOBNHIIEM:

@) NPUrOTORLTE DYMGKHLGE IHANTR CIGKITe I Pl KpyT i Pt
HOE DyMary o pacipaBsTe, 4ToiM nOTveacs KOHYC, RIGEHTE ¢ B MpoHKy
W CMIHTE IO,

@) nposeanTe tapTposarie. [lomMprme, T SHIReCTH HALD HUTHTE B 10
POHEY CTOALKD, 9TO0W OHA HE A0XMULE 40 kpacs eavrpa pa 0.5 ou, sEase
CMECH MISKET NPOTCEATh MUY UUILTPOM H CTEHERMH BOPOHKN, HE OUHIEACH
o mpamecedt, dRARocTL HEanBaiTe o CTeRTAHRoN mnoake (pac, 46);

B} T TROBHHLE PACTBOD COXPAOHITE LT GUisHeiimess padoT,

Pue. 46, dnacrposnne Puc, 47, Brmappanse

2. Bunocpusanwe [xpucrannmnsaumns)

L. IMomymcnyiit duostpar (pacteop coum) selicite 8 dupoporyso Mamey.

gl




2. Harpeiite ‘Gunky 8 IAaMes cliproRE, e IoSpIcHis B ke K-
CTLIADE COAN HATPeRINNE MPCKPATITE (. 47}
A CpasHuTe mouyiIcHHVE CoMdb C BEUAHHON Bas B HATAE Paiorhl,

3. [Aemoxctpaymonnsi onwr.) Meperonka [puerunnauma)

L. TMoayeisme Boay, DogEpamcHnye KpacHTETem.

2. Cofepure npubop and neperodsi (puc. 48, al.

A MNposeanre GeperoHiy sarPEsEEHHoll Bl CODCPETE GUINICHEYRY Bogy
5 TIjBLACAHIIE,

4, [(emoHCTPOUMOHHBIR oNbT.) IKCTpOrMpoBOHME [BLAENEHME W3 CMECH
MONOPOCTBOPMMEIX APYT B ARYTE MWAKOCTEH)

1. Hanciire & aermmeanayi sopoiey 5—8 s soas (pac, 48, ). (Yoeanteos,
W KL BOPOoHEN 3AKPLIT. |

2. HMpaaeiire g soge B JCIHTeasiol popoise 1—2 Ma pacTaTeibHone Macia.

A Jappoiite ACAMTeABHVE) BOPOHEY C0 CMeck opodroil. Heckoaskoe pas
[LAKHG, TRHIepRALLA oqdoll pyEoil xpau, a apvroll Tpobiy, epeacpHiiTe Bo-
POHEY BECPN-BHIS,

4. Malire cMecH OTCTOATRE.

b Pasgennre oOpaaoBakyoc] CMech B KOMIOHEHTEL ¢ MOMOULE JEHTe Tk
HOH BopoHER. Colepire KoMIoHEHTEL CMECH B PasHLIC KoUTis.

5. [OemoncTpaumonnsi onwr.) Bosronka

Clrerka Barpeiite Epyraogonsyio Koady o 35— gpaerautase moga. Hadsouail-
Te, Kak obpameorod mapsl o, Jaire moade © semecTEOM 00T T,

Puc, 48, Ovperiea pemecti f — meperoiti) § — 300 Tpar pogaine

1)




f:[.'ll]B}II.-I'I‘l." MOy IEHHLIC KPHOTWL L I'_'!rﬁ.l'[I!HIIP[lEIHIIIEI.'IHZI HE © TeME, KT
Pt Bl HHEFI!LIIII AR OILITA.

Mnax adopmrerHs npakTHieckon paboTs
1. Hamsrmumre Massasime padoThl.
2. Haseprare 8 TeTpaH Taladiy M Sano EnTe oF.

Haipamae onsrra Yro mesanm Hadi momerEms, pHCYHEENR Bragmae

S ITpw ihopsey Al poBKC BRIBGAOS GCHOBHOGC BEIMaHHE OOpamaiTe Ha CBE3L
TPOBOAMMBEE GRCPRUHT © COCTABEM B CADRCTIRME BENLECTE, © KOTORLMH Bl [k
BoTaam,

§ 24 | — Pacreopsi. Pacteopumocts sewecrs

l:? Kakopo 2Ma4ese pacTROPOE B FRHPOLE, DTy W TaxHEke?
MpHBERMTE NPHMERLH PACTRGROR, HEMGABRIYAMbBIE B Gnmy.

B ODOBCEIHCBHON HUAHN MEl KUSIEE QC0HE BOTPCMAcMCH C PaiiniHEIME
pacmeopan. Kak 3To nodsmie onpejeaseTci B HayEe?

Jas npUreTOBICHIE PACTROPOE HOOOXGINMO HMCThL PACTEOPHTCLL (B,
fCHIMH, AUETOH 0 AP.) I PACTEOPACMOE B HEM BCIICCTEG (HOBAPCHHAR COlh,
MaK 1 Ap. ).

Pacmaopoym HAIKEBEIETCH OJHOPOIHAR CHOTEMA, COCTOANAN HE TEYVX
HAH HoIee KOMOOHEHTOR [PACTROPHTELIA, PACTEOPEHHEIR BEMIECTH
© M OpOJYKTOR HX BIAHMOAeliCTBHA), 0THOCHTEABHELE KOIHUECTED KO-

TOpLIX H'IZIIZTT HIMEHATLCH B IIHPOKHY ODpeTeia.

—

Moy MOrckVEME PAcTEOPHTCIE B CACTHHAME Pac TEOPEHHOM BCHeCTE
MPORCKOART PIETECEIe 1 KHMIMOCEHE BEMoleflicTRis © 0DRaniaHiesd Heko-
TOREEK HHYYKTOR.

FPacTeopureies COHTAT TOT EOMECHCHT PAcTHOPa, EOTopLil B MHcTos Bae
CYICCTEYET B TOM e ATPCraTios CoCToRii, “re i pacteop. Hanpamep, coan pac-
TEOP BOJHENE, T PACTEHREETEE — Bogd. Ecan ofia RoMIonenTa HaoTaTed § ogaos
ArpEraTHOM COCTOARIT, TO PAcTBORHTEICH CIHTRCTCH TOT, KOTOROro ke,

Facraopsl MoryT OMTh razoodpasasam (CMeclt Faon, BOSIVR), Ik
(MOpCEas BOSA), TEERALME [CTATE — PACTEOD VEAC YL B ACTeie ).

PacTRophl AHMMAINT IR caVTOMHOE TOIGRERNE MEHIY BIHERIY L LHEIME
KHMHTCC KM COCAMHCHHIAME 1 FETCPOreHHLIME Cxecasn {Tada. L3).

103



B peeTROpE Mesly pRc THRHTEICM 1 ICTROPREM LM BEIRCTEOM HPOIcl T
BaamsogeitcTede (Tada. 14}

Tatauna 15, KapasTepHcTHRS pacTROopoB

CROACTEO © COSIMTENHaKn CXOMCTED € FETEPOrEmTESNE CREC I

‘.j,.'illi:l[.lll!..'l.lﬂlll."l'l-. COETin MivEET IEHNTECH B FIMPIRRIIX TR,

| rosEOre HHOCT | {il:u-:pc.l:llll:rl'c'.'-l MEMIEINC CHCRMC TS BICXOLIER
MR HTO R

Tatauma 14, Tokazamermcrmn sk W XHMIMECKOrn B3anMoeicTRIS
EOMIOHCHTOR [UiCTRO A

NMpaapaen framaecEns SRaeami Tpaanasn XHMENECERE ARTeHRN

Jrshifvans: pepexn saoriy <gi- | Belgesense 0 noranimerng TELaeTh NpE pac
HECTHe PACTROPEHHOID BENECTRA | TROPEHNN paziimiiiry penpecre. Hanpusep, npn
B pacTiop. Hanpusep, npn pac: | pacTBOPCHNE B sE EORIEIET PHPOBRHIEET Coje
TEOPCHHIE CAXADH BOCH PACTEOR | HOA EHCIOTH BEACTRCTCR (MBS KOO1EECTRD
crapoaTed coagens, [pn pac: | TemsoTwl

TRORCHAN MUOTHIE okpameisEs | Flaudepense oRpacEl HesoTopsi RemecTs gl
BEOECTIE  PacTRGR DpiabpeTacT pacTaopenni, Hampusep, Deasoapsll cynndiar
X OB PACEY s Gennil, @ F BOUHGM . PACTRODE O Fomyviiod

CoocolHOCTL BEecTh PACTROPHTELCA B KAROM-TI50 PACTRGRITLIC HA3LIBACT-
CH M CIREEAMOC TR N,

Ha SHEHCHHOND ONLITA EIM MERCCTHO, UTO PACTROPUMOCTLE BCMCCTE He S0
rpavasasa. [To crenecHil pacTEORIMOCTIE BCICCTREA MOMNG PAETCTHTE HA KK -
MWSECKE MEPRCIENINGE [Hanpse, suopiy cepeipa — 0005 r/a), aatis-
PACTREMHINGIE [THIIC — 2 TAA) W CafWHED [eacmanpiate {caxap — 2000 r /).

B COOTBETCTRHE ¢ KOAITICCTEOM [ACTHROPEHHOND BEMCCTEY PacTEORL MOryT
TLITl MEREC eI WA, RO I ENNBLNN 1T HERE i IT R B,

Pacraop, B KOTORIM GHEGE BEOJCCTES TPH AaHHOH TeMOCRTYRC 1 MoCTOiH-
HOM JERICHIH GOILLe He PRcTBOPACTCA, HLIBIBACTOR NACHILENNWM, & PacTEOR,
B EOTOROM CHIE MOECT PACTROPHTECE So0aBoioe KOAHICCTES TAHHOTO Bele-
CTBE, — Henacwerynay, Hanpusep, Bacsimernbil pacteop nosapedioit oo
HpH KoMHATHOH TeMucpaType odpasyercd opn pacreopetnn & 100 r poger 52 ¢
comit. Ects sl gofasms clE HEEOTOPOC KoAINOCTEO COTH, TO OH1 BRNALeT
B ocator. CMBAKD [P HAMPCBAHAN CMech Coutis © Bojgodi ao 1080 w10 ¢ B
MOAeT pacTeopuTeed 39E ¢ oo TTpe ooiasIe i Takon) pacTEopa HaDeTok
COAN HE BOETHA BROATLICT B ocaior. Takne pacTiopld HASKIEANYICH REfIEChibeH -
R (OHI ONCHE HEVCTONTIERE ).
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Bﬂ..'].:;l — HaLee }"I-IFIH#[.H.'JL'JJ:HHI'-'! P TBODHTEL. Konmmmeerseno [ CTRAN R
BT T ?i.':lll'ﬂ.h'l'ﬁpllm"[’fﬂ KU:JEIJEI:II-'I.IJ;HEII.'I'T:I.'-I PCTBOPIIMIHCTIH

I Koadhuguenm pacmeopMociii — 370 OTHOMCHHEES MACCHT Do
—-(.I CTHA, OOPAIYHIIETD HACHIMEHN TpH Jannoil TeMneparype pac-

: TBOP, K 0iLEMY PacTROPITE LA,

16
140
120

L

Fa:'rl.u'p:l:mrrl.. rooa LN ronega
ES

H

i P 40 G0 B
Tur.llnulr:.rl'vp:, gl o

Pare. 49, Kpiieic pocriopisoeTH
HEROTORuE coacil

Hanpusep, wosduuipenr pacrsops-
MOCTH Dosapeatodi conn npn 20 °C pa
ger 136G, 310 asaunT, oro B0 ¢ seuecrea
peacraopaiTer & 1K) © sogs, ofipagys g
chimentLii pacteop npee 20 °C. Pacreo-
PHMOCTS (OARIMIHRCTR TECRAMX BCICCTRA
(32 HCEAHMICHICH HEMHOUMX, HAOpUMcp
FITCA, HEBCOTI © TOBEIHICHIECM TeMICp-
TYPI BOGPRACTACT.

Upseisiccks SaBHCHMOCTE  PAcTEOpE
MOCTH OT TEMOCPATYPL BRIPNGKACTCA Tk
HAZHIBACMEIMH KPHEBLME  [PaCcIecpu -
socri (puc. 49, o kpuBsis pacTeope
MOCTH  MOKHO ONPCACAHNTE  PAcTBEOPH-
MOCTE BEUICCTRA NpH paitrmold resie
PATYpe, BEINIE COOTROTC TEVEOIYEY TOMKY.
Hanpuscp, pacTiopiMecTh EaTufiind oo
mrrpet KNG, npie 70°C — 160 r & 100 ¢
Okl '

Aanicane NPAETHOCCRI HE OKa3LIB
€T BAMSHHA M PAcTEORHMOCTE TECRILIX
BCICCTR,

PacTeopusocTh razos OuBAcT paiae

Ha. Hegoropeie rassl {B1o0pog, HECPTHLIE TAkl) MAIOPacTBOPHMEL B Boge. Jpy-
THE Tadhl (AMMIGE, XIOPOBGEOPOL) XOPOoI pacTeopiyE. PacTRoplMocTs rasos
BOAPACTACT NP DOHHECHIH TEMIICPaTYPhl B TOBLINCHN JaRIcHIE.

OCHOBHOC BIHAHNC HA PACTROPCHHC RHAKCCTE OKAILBICT NPHPOIA pacTho-
PEHHOTD BeMlccTBA U pacTeopHTels. Co BpeMén ATXHMEI HIBCCTHO =3010Toe
NpBILIGs — nododuee pacmeopaemcea ¢ Rodotros. Hanpinaep, Geaain iwoxo
PACTROPRCTCR B BOAC, HO XOPOINO — B OPFalitccKHY PacTROPHTELNX,

OcHOBHME NOHATAR

Pacmeop - Pacmeopusocms « Henacsiennitili, Wacesiseninsig
H REpEChigenisil pacmeopss - Kosdguuuenm pacmraops o -
e« Kpuasie pacmaopumocimi

10%




Bonpocs W 3agonna

1. Ha makme rpymmst feaamed BemecTia mo i paTisop Mo Ti?

2. Yro noxsssmaet RosUIHeET PACTROPIMOCTH BEmeeTe?

3. Karne fumops ORaspimanT RIHAHHE Hi JUCTROPIIMOCTD Pt
HLIE BETECTIY

4. Kakne pacrsopnl HaaMBARTOE HEHACLITEHHLME 1 HlCLUIEHHLE
miny [lpnseapnre mpamep,

3. TMonpavsct KPHELIMA PACTIOPHMOCTH, YROKATE, 1§ KAKHX CIVGREN
PACTBOP DVIET HEHMC LI DIEHHLIM, HACLIIIEHHLM, TEPEC e H L

a) 10 r poge pacreopesn 1230 r megnore smopoca CudO npa
TeMnepaType. 78 G

&) m 100 r soge prcTiopeao 160 © saaniinod ceammp npn Tesmnepie
Tvpe 60 °C;

B B 1O r soge pacmopeno 800 © MeaHoro synopoca mpe TeMmne:
parype T °C,

6. Cocraspre © moMons0 xoaneorepa cxemy - Honoamaosanne pac-
TBOPOR B TPHPAELE, TEXHHKY, CEILOKOM XOXaicree, Gumys 1 obogpmme
¥ ef © TonapImes,

E—E—EFP

MNpaktuueckaa pabora { 3 }

Pacreopumocts sewecre

LI-EI'H- FHEH'I'H'. SECECPHMCHTAILHO ROCICI0RITE PACTEORHMOCTE HEKOTOPLX
BCINECTE PR PAsiHtHBIN YOIORHHN.
Palfrms BROTGIHSETCH 1o HA PRHEHTAM.

Mopagok ssinonHerns pabors
1. 30BMCMMOCTE POCTEOPHMOCTH OT NPUPGAE POCTEORAEMOrD BELLBCTED

L. Tlommsme v nadopddTa Cleayioipe senee e wogny eannn Kl nosapen-
ayie codlk Nalll, sancdmve cenrrpy KNO .

2 Toaeavach EPUBLIME PACTEOPHMaCTH (cu. piic. 49), onpefellTe pacTso-
PHMOCTE ST BEOWCTE TR AAHHGH TCMOERpATYRe (MICCY BeIecTs, PRIV
HACKINEHHBH pacTeop B 10 r soga).

A Tlo pOasMoRHOCTID TOSMHO OTECCRTE HEOONOIMMEIC HABCCKHE RCIICOTE B OT-
MEPETE MCPHBIM IIDIHHAPOM TRID DOPIUE JHCTIVLIPOEAHHGE sogs oo 100 o,

4. TTpHroTORETE HACKICHHES PACTEOPLL OCTOPGERD IHICknailiTe B Kourisl
© B IPRICTOLICHELIE HABCCKE BOICCTR, MOCTOSIHG DEpesEna COTe K-
HoH msoakodil. ¥eauTeck, UT0 PACTEOPED HACKIDCHARIE {BENIECTEE DOULIE He

14




pacteoprToR ). Hepaoroparmniics HADLITOE BCIECTRI YRLMETE 103 PACTIopa
LT POBA M.

Fiufing, n KOTOHaY HOKOLETON ML R TR s urm.'=1|h:||uu1'i CeTE
W EAANIGHHON CEIHTRRL, O0CTABRTE AN JalkHeimedi padoThL

1. 3aEMCHMDCTE POCTEDPAMOCTIA 'II-EPH.HH BEWECTE OT TEMNEDOTY BB

I Bomusmre mo 5 s sapades TPHIOTORICHHLX B OpOHPEIX HaCLneHHL
pacreopon garninoi cearrpa KNGO, o nosapennoi coan NaCl, sarpasime mx ao
EMOEHNA W IR UTHTE HATDEBAHLC.

2. Ocropomno gofapaniime gpreramamaecoe NaCl w KNO, s coomnercrsyme-
I TOPEYIE PACTBOPL, TEPEMeTTIGS 10X CTERTRHIT mUouKoii, Tk He nom-
SWITE HACLICHHLLC PACTEORIE (1A3EHeiIICre pacThopeaiE BCUECTE e IPHHEcK-
Juer ). CITMETETE, KAaKoDo BeICCTRI VIATOCE PACTROPITTE SO (CPABHHTE BALTH
HAGAMIEHNE © JIHHLMN KPHRLIG PACTBOPHMOCTH STHE BEmecTn),

3. Oeanaie e PAcTROPEE, MIVCTHE NReHPEE & cTakan ¢ Xorognodt sopgod. Ha-
EUnoaaiiTe BRUILGICHHE EHICTALLOE PAcTROPDENHLIN BCICCTh.

[Monpofyiire o9eHn OCTOPGHG 1 ICTENEHHD OXTIHTE PACTBOPL, B SToM
CyVEae WAGLITOR BEMECTE B OGUGE Je pamget, Kpiomusisagne pemecrs wa
TAKOPD PACTEGRE MOKHEO BRIEATE TREHHCM CTERIRHHON THLIOMEN O CTCHEH COoy-
Aa, Momgio u eswpacTirmee gpretioa. Jan sroro giie B rooyseRERLH pacTeop
BHECTH KPHCTVL PACTROPRAEMOIT BEIMECTIN, TPHEPENICHHLH B HHTRE, DOKpyr
HEFD HAMTHETC KPHCTALINAALIHE.

3. JoemcumocTs POCTEOPHMOCTH OT NPADGOLH DOCTEDDMTENE

I, Bosumnre pedonnmme goamecTm (00 HecKoILEn KPYITinos] KpucTiuim-
MCCKOH CephE I MO

2. Tlonpofiyitre pacTsopuTh KPHCTALIHMCCEVID COPY M M0 B BOAC.

A Nonpodyitre pacTROPIIM: KPROTVLAM CEPLE B HOGHE B BLTAHHOM DM [Nc-
TROPHTEL,

4. CpasniTe Opolccchl PACTEOPCHED KpHCTALTHICCKON Cephl B HOIa B Bojge
H B CRPRIHAYCCROM PACTRORR T,

Cocrannre 0TaeT 0 padore o mGHY, NPUBEIEHHOMY B KOHIE TRakTateckod
pafiornt 2 c(MHCTEL BEWCCTE .

Maccosaa pons pocTEOpEHHOIND BEWECTE

E.? CRONBHD BEUSCTES MOMHO PACTBORSTE B TOM MAM WHOM PACTEOpMTEne?
Mpresguie APUMEDE] LOPOWD DACTEORHMEIY B SO0 BELECTE.

Picreopsl DRIBAOT EOHUCHTRPHPOBIHHLIE (¢ BRICOKHM COACPERAHMOM pac-
TEOPEHHON BEMECTRA) B pasiakicHHKE [ HUSKHM COACpEaHRCK PRl TROPEH-
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HA Bl."l]l_l.‘l:l"']tﬂ':l. AT KU er M esiiE g OUCHES KOMMENMIFNITIELE FFE0C RSO,
OPHMCHATE ROTOPVEY MOKHG BCCBME YVOIOBRHO. ['t!l]J-:ER.EIEZI THA BRI HHTCpHEC
NPCACTARTHAINT TGk LN RO W ECTH A OIS IO BEIPAMCHNE KOHLEH-

Tpanun pacreapon, KOMMERTRAIm pAcTROpE WaCTo BLIGELINT B MECCREhIT
LY.

|
i! Maccosodi doaeli pacteopéunors pemecTea (0] HAILIBAXT OTHO-
MENHE MACCL PACTROPEHIOTT BENECTHA K 0Dmed Macce pacTaopa.

mlp. B i B.)
=

- kel HIOn e L
at) = ey 100 %

Hampasep, ecan wmeerca 1% pacrsop nopapenioi conn (a0 = 0,1), arno
BHESTHT, UTO B HEs cogepeanTed 10 r conie s 90 r sons. KodgeRTpaiinm pucrio-
P MO IIAPELINTE IE S KOSTHSEC TN PACTROPEHIND Beme T,

SHanHe cnOCORoR BUMPAKCHAR KOHIEHTIRITHN O9CHD BARHO LUIR IpaKTie
CEOUD MHPOTORICHES PACTROPOR 1 PEOle - R

Npumep 1

[Mocae ooaroro ymapusanns 50 ¢ pacrsopa obpasomeioct G ¢ TRépaoro
ocTarTka. Brciime Maccosyio Joan PRCTEOPEHHOMD BEOIECTEY RO BIATOM Pac-
TBOpL,

A Pruenue:
m{ppa) = b r L. Oopeaeanst MaccoBve) Joiky PAcTROPEHROMN Be-
mip.e)=6r WCCTRL B PaCTRope:
. mip. 8.} LT 1
an =g ﬂ'."m [l = Al = 129,
Chmaern o = 2%,

Mpumep 1 |

Heodisoguso npurorosnTs 150 p 105%-re pacteopa ropiis HATRHES, T. ¢ HVE-
B FERFTRE, CHOUTLEX LIS BTN LA Heoaxo s oot (r) oosogne {sak,
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Herrio: Petuene:

mt{prpa) = 150 l. Onpeeenins sMaccy Covs

e =1 mcoan)

“ mippa)

miconn) = - mi{ppa) = 150 0,1 =151

2. HaiiieM Maccy BogL:

Mkl = m(ppa) —micoan) = 150 r— 15 =145

w{comm) =7
H B} = 7

Oeaem: 15 ¢ coo, 135 1 8o,

[Mpacrmeckn 408 NPRroTORICHIT PACTROPG. HIRRO oTseciTn Ba pecax 15 r
COUTH, OTMEPHTL MeHEVPEOE 135 1 Bomd {TiE Eak IIOTROCTE Bkl PEHA. CIm-
e}, BLICHITTATE COAL B BOIY | pepesdemate. Jag oprroroniess menogHaore pac
TROPA ONPEASIEHHO ROHUCHTPAHI HeOBNHAMO YOTHEEITE 00 LAOTHOCTE,

I
HOALIYATL COOTHOIMEHASM = Fr

OcHoBHuIE NOHATHR
Konyenmpauua pacmaopos - Maccosas doas pacmeopennozo
Ll e

E'GI'IFHJ“II M 3O00HHA

A 1. Yro ko MACCOBLE 008 PACTROPEHHDN REecTSs

B 2. Yesm paznimMamTos HaCEENCHHLET PpAcTROP M KGHICHETRIRORIH-

| mwii pacreop?

B 3. Cronewo norpedyercn Gposigia samns KB (r) o soga (ma) ans

npiroroaicHn a) 200 r 15%-ro pacraopa; §) 15 kr 5%-ro pacteopa;

8] 15 r (,1%ro pacraopa?

® 4, B 500 r pacreopa, sacwmensworo opi 20 °C, coaepsormen 120 ¢

wirpara kaans KNG, Hadtanre pacraopimeocts srod com i Macoor

BYID IOAKF COJMN B PACTBOPE.

® 5. Cronowerit yeove mpeacrasaser cobodii 6% pacreop yEoycHOR

sitcnornl B soae, Jag nprroromsesns 200 r croaosare yecyca nompe
'TCA FTOH KHCAGTH

1} 0.2 ¢ 9} 10 r 9] 12 ¢ 4) 14r

® 4. Jan mpuroromnenns 400 ¢ pacmops sacnoaaosans 3 e com,

MaccoBas A0NE pACTROPEHHOTO BCIGCTRA B PACTROPE COCTARINCT
1} 3.4% ) 6.8% 3 8.5% 1) 12.2%
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Mpaktuyeckas pabora @

MpuroTosnenme pocTeopa 30AOHHOW KOHUAHTROLMM
Liens paBote: HaVIMTLCE FOTORNTL PECTROD HOGGOINMON KOHICHTPAIEH.

Xog poborw

MpuroTosnenue POCTIOPD, COREPRMOUWEND ONPEAENEHHYIO MOCCOBYIO AOMKD
POCTROPEHHON CONK

I Moayairre 0T YIHTEAR SRHNE © VEAIAHAEM MACCW 1 KOHIEHTPMIHE pac-
THOPA, KOTOPLU HEORXOTIMO PR IOTOnTL,

2. B mrme Maccy HapeckR oo (1) i ofveesn sopna (ank, peotxoainsnie s
TPRATOTOIAEHITH JAH OO PiCTIOps6L,

S OrpechTe Ha BECax HUODXOTMMYE HABCCKY COMM 1 OTMEPLTE MEPHIM 11H-
AMHAPOM HEOGROTIMIAT ORFLEM B,

1. MMomecrnre napecky Coan B ROTOY, TPUACTTE OTMEPUHHLLT 0fbéM BOABN,
COEPHHMMOE ROTOL MEPCMEIEITTE 20 T0AHOTD PACTEOPEHIE CO/TH

. Ovpopmprme omaéT 0 pabore B rEpomasanHo hopae,

Monyuenwe BeLECTE € IOAGHHBIMIA CBORCTEOMM,
Xummnueckan TexHonomma. Texnocdepa

{ Aonoanumensisii mamepuan K 2iaaae §)

CHUecTay oM B NPHPOOE BELECTE HEROCTATOUHD ARA oecheueHWe HEohxo-
AMMOIT YROBHA MHIAHE, DAIHTHA Hayke W TeXHHd, [hO3ToMy NpombillAEHHOCTD
BEINYCHART MHEATHOHD BRLWECTE, OONAfaUHE CaMaIMe PAIHOCEDASIHMMH CBOM:
creamm, B cpegrem ropomanii HenonbayeT o obuxone He seres 300— 500 xume-
SeCEHK NPOAYETOR, ToNbKo AAA DPHICTOIMERHA NHEISIE NPORYRToN Me0BaogdMsl
padTH SO00 paarsurbm XHMAHRCKHE DEAKTHBON, a B NabopaTopMaR NAaHETHE EXE-
Artissn cHHTEaRpY0T orong 00 Hoobix comIMHERHA.

Dcronmas npobnema, NOCTABARHEAA FEPE] XHMBER NPOMIBOACTIOM, CRMOR
WHAHGKD, — AOAYYEHHE DEWECTH C JAfaHHBME CRORCTEAMN, 310 TPYOHAA 1a-
Aaqa. Hanpemep, WysHo GO0HTEER BHCOROR XHMHHECKON AKTHIROCTH MLSCTEY 1O
OTHOWEHMID TONBKD K ONPEASNEHHRM PEAreHTaM, DONYYHTD MaTtepEant, obnanas:
KILUHE CELFOBREMEHN0 TAKHME COORCTRAMK, KAk METKOCTD H TEPMOCTORKOCTS, NPoLY"
HDCTE rHﬁH’UEI’b. P'ﬂI.lH:H'HIJH ITeE ALY IAHHEMARTCA CRELHANEFARA ‘EI‘TFHWﬂh Haly'=
KH — ZHMHYSCKAR TEXHONOIHA.

KHMHMBCKARA TEXHONOMHA — CONacTh XHMHH, pazpabaTheasiuEn TEXHHYECKH

COBEPLUEHHBIE M IHOHOMMYECKH BhirofHme cnocodel nepepafoTid NpHDoGHOND
CHIpLA W CHHTETHYECKHX METEQMANDE B CPENCTEA NPOW3BOOCTEA W NPEgMETE MNo-
TREENEHHA XHEHHBCHHM TYTEM.
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| Prre. 50, KoMumonenTel XEsneckodl Tesiasrime
|

B xummuecHoM NPOHINONCTEE BELIBCTIA BHCTYNAKT B HAYECTRE ChipbA, BCRO-
MOTATEABHEX MATERHANOE W FoToBoM NpoaykUEE (pec. 500,

B ocHope NpERpAALSHMA CHIPEA B NPOOYKTE AEWAT XHMHSBCKES DRAKLMH.
BMecTe © MEKAHHYBCKHME NPOLBCCAMKH OHW COCTARNAIGT XHMHKD-TEXHONGOHSECHMN
NPOURCE, OCYURECTRAREMbIN B CHELMANBHBIX ANNARATAX NPH CTROD CNDENENEHHER
YORoREAK, PEIYIBTATOM XHMHKO-TEXHOROTHYECKED NPOLESCCE ARNAKTER NDOOYHTS
NPOHIMIOCTE,

Chips# — npoayKTel, HCNONBIYEMBIE B NPEOMBILANBHBOCTH GAA NOAYENHA
CPERCTE MPGOHIDOOCTES HAM NpRAMseTon NOTReGAEHEA (MPHPoLHEE MATEREMAN, NP
MERYTOMFEIR W NOBowHE NPOOYKTH PRI MPOHIBOGCTE]; BTOPHYHOE ChippE —
HAMEMME, OTCAYHHMBMUWE CHON CDOK CywOb, W OTHOGE PEIMMUHDE NPOHIRGICTE,
KOTOfbSE IKOHOMHLBCRH BaIR0AH0 CHORa NepepafaThmats 0 KOsMEUHEIE NPOOYKTSL,

MpoayKTsl — peWecTsd, NONYYEHHBIE 0 KOHEE TEXHOAMHNSCKOD NPOWSCCE
[HomsIE ABLRCTIA W MATERHANR),

MarepHans — BEWECTEA, NPOAUSLLIME NPoMBILMEHRYIG GOpabaTrY W CayH-
LW CCHOBOW O0A NPoHINaLCTea nonyhadpukaTos, jeTaned, Hanema.

B sacroauise ppeMa panBones pacnpoCTpaHEsHBiMK FEYTINAMH KOHCTRYRLMOM-
MBIX MATEOHANDD ARAAGTCR CIANLS] RENSA — YYTYH H CTARR, @ TAKHE CHAWKATHEIR
MATEPHAM, NPOHIBOOHMbBIE W3 HIBBCTHAKS, FNWHB, MH0CA, Mecxa, rpasan. Bos
Bonblues IRaeHHE NMPHOBRBTANT PAINHYHNGIE CHLALS] M NAACTMACTH,

Orpomscs Insserse MPpEodpETanT CREpRUHCTEE W COBPXNPORIAAULHE MATE:
peans, BAAroRapa BM B TEXHWKE NPOHCKOAMT PEROOUME; OTERBIIAKITCR HinkH-
AAHHBNE BOIMOMHOCTH § NEPAIAE FHEPrHH HA OFPOMHEIE DACCTORNMA, CTANGDHT-
CH PEAABHBIM COIANKE KOMOBIOTEPoN, & QECATHE pad onee KiKheKTHEHEIX, YEm
CYWBCT IR HE,

KHMHUBCHAR TEXHOMOMMA — 31O i TONBKG CNOGEE COANANKE HODbIX MATEDH-
ow, WO W BAKTOR ODPAIOBAHHE TEXHOCHHEpEI.

Texwochepa — 370 OcoDan YacTe FEcCiephl, BRAYAKALAR NPGAYKTO (-
HMIBOACTIEHHON, TEXHHYECKDH W DBTOB0H QeATENaHOCTH YeobeKa,

MNpW NpoeREHE SHMHYBCKHYN PEAKLHA HA NEORIBONCTIE YUHTRIBAIOTCR IR0~
HOMHUBCKHE ¥ SHONGIHUECKe TpeBonanKs,
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mosa 5. Mowsatme o razax. Boagyx.
Kucnopoa. lopexne

@ Jakous len-Jlweccaka v Asoragpo

[:'E Kak wadnopats olpazyicWMAcA 8 K008 SaKoro=-nHio onTa BeciypeTHe

raa’ MosHo N yeaHneTs Boanyn

Mazcobpazvan soIAYLHAR CPEjE — HENDEMEHHOR YCRORHE MHAHM YENoBEKa,
H 1eM He Mesee K ODCTOATENBHOMY M3YMEHHID FE308 Hayke ocDpaTHnack CpasHH-
TENBHO HEREEHD, Cam TEPMHH «rads BEEREH B HayyHul cOHXDE ronnaHgokHmM yue-
MM A, B, Ban [easmontom arwe s sasane XV s, Mposcxomaenne epmeda (or
CHOBE XO0C) OTHACTH OTRESHNG NPEICTREREHHE YYEHOMD O CTRYKTYDE rasa,

Mepewie razoewe 2akoHsl DbinH OTEpETEl &8 Hauwane XIXK 8. C HexoTopwisH
HE HHE Mbl NDAMNAKOMHAMER Wy Th TOEse, A nosa BCRosHHM; MO Ah FRA0N NOETO
AHHO HECOORTCA b 0HHEHAN, HE JHAMETR, KaK NDAaEHm0, NPH HopMsibHBE yeRo-
BHAX COCTABMART OKONO /), OT PACCTORHMA MEXAy HHMH. Takum obpasom, Mone-
Kynibl Fa300BPAINONT DELBCTEA JAHHMANKIT NEHBARIMTEABHE AL /.0 H4CTs Npo-
CrpamcTea b ero obuwer civetme, Takan paccpegoTodenHDcTn YAsTHY OTAHYasT
a3 of TREREOND M EMAKCrDs COCTOAHKHE, TpH HOpMANLHLIX YONDEMAX COOTHOWEHHE
PACCTORHMA MEHOY YACTHUAMH 8 TEERGOM BEWECTEE, HMOKOCTH W @38 MOSET
BhiTh BRpaAMeHS cRegyowrME anadermand: 121 10 1,1 10 10 » Gonee, 3o
OIHAYAET, NTO B HHOMOCTAX MOMeKynsl PacnonaraioTcs B cpegHen Ha 10% nank-
We Apyr oT QDyra, Yes B TOM #e BEWECTES, HO HaXOGALLEMCA B TEBEDOOM COCTOR-
Hie, [MpH nepexoge seecTos b raIocipazHoe COCTORAHME PECCTOHMHE MENLY
MonekynarH yostrsusaetca 6 10 pas Muenno ama ocoBenHocTs CTROBHHE, KapaK-
TepHaR ANA Boex razocdpasHels BEWECTE, OOYCNOBAWBAET HX (IHIHMECHME CEOH-
ctea {rafa, 15) 1 AKCHOMERHOCTH NPORBMEHHA TOCARLHHE.

Tertiorsenge 75, Kparian xapustepacriug rasoo0puaimsrs, #Tkor
n m&p.qmu COCTOEIN BEecrs

Kapasre- Cocroamme

pHCTHES I mnﬁpﬂ““ EILTROE THEpIE

1. Popam Hi: samcer He mmeer Hpager
[ panysEpHe [ mpnEEMseT COfICTHE HHYHY
HIIOIHACT COCYL, dhapuy cocym) B I R Y
NEHHNMAE cro deapary | fpary
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Chcenernine mafia. 15

Xaparre- Cocroanme
AR KRR raasobpasnoe TR THEpROE
2, (hedsc He sesaeer | CORIEL DT Hmienrr coslerseErinE

o DL E LA 1.'|:|-|':.','1,'.|'r l:|!|m-'.'|.|:|.|-::-|=d||t||u|1-i [Rs R
3 Coee Bacomm Huinsa Mpakrnaecen
COH MR T HE ST
I ST

B mimane KIX & dipannmvacknii duiank i sasus Aosed JTyn Deil-Toccas, yac-
HEx # aocrcaoRaTels K JL beproase, wccoegosan rHaRE-XIMETCCKIE CROli-
CTHE FIA0B B OCODEHHOCTH X NOBEACHIE npyn maMeneam veaosui, B 1808 . on
CROPMTHPORAN JOK0H OOBEMMMY ORTHOMEN N,

I Mpu pecToaEHodl TEMOEPATYPE B HOCTOARHOM JaRTeHIH 0lhEMbl Ta-
{-! 308, BCTYIANMEY B PEAKIHK, OTHOCATCH APYE £ APYry B K olbesas
I razooipaiHex OPpOIAVETOE Peakinn KA elsle TIHCIE.

Harprasacp: H, + €1, . ZHCI
BOSOHYL + XA0p — XIOPOBOJIEO
11 11 = b B
CriomeH e
O LEMOE M0 1 = 1 - 2

Kazanock Bel, 3a%0H He gomses G 8m28aTs 0cofbx CHOPOE W HEOO8REHS.
Ho scé He Tak npocto! Jeno B Tom, YTo B Hasane XX 8. razcofpasHee npocTse
BelacTEs (BOOODOE, KHCNODDE. 330T) CYHTANMCE NOCTROEHHLIMH HE W3 MONEHYN,
a uz aroMoe, OTcoga cnenosano, Y7o ARA 0Opas0aaHHA OLHON MONSEYREH XNOpo-
BOOOPONE OAHH STOM BOOGODOAA OOMAMEH COSOHHHTECA C OfHHM ATOMOM XNODE.
MoK 3TOM YCNCHEHHTCR MEREHARILAR YACTHILE S8LMECTES — ODPAIYETCR MONSHYNE
CNOWHOTD BELECTES, & OEuEM NPOLYKTE DEAKUMH SOMHEH YMEHBLUWTECA BOEOS.
Kneow & paspewsHdo npotseopeuna npegnosean @ 1811 . wranesHey Asenso
ApOragpo, BLICKaIABLLHNA NPEANONMEEHHE O TOM, YT0 r2300bpaiHsle NpoCTeie Be-
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WeCTaa COCTOAT HE M3 TOMOE, & H3 J8yMATOMHBN Monekyn. Torga ecé CTAHOBMT-
CA ACHBIM JBYMATOMHLIE MONSHYNL Fa308 B MOJS PEAKUWH PACNAfasiTiA Ha aro-
Mbl, & W3 HHE, B CBOK oMepels, OODAIVETCA NPemHes YHCRO MONSKYN Npogy«Ta
paaKLHi.

LI THELM IYTEM SEUL VOTAHEICHO. OH-
HAKOBRIC OfLEMEL WIOPE § BOAOPOIA TRH o = o

HHX H TEX e YOIOBHEX BCCIE  [HELCHYHFT
TECR T HACRC T Bl h'III!Ll.IL"E-'._'!.'.'.I!I.ﬂ FAEE HEKOEaTCE Ha J30- CD ‘\ll

AEKOM PEACCTOHN APYT OT APATL, @Oy 1K /

PadMep # O CANKHOCTE HE HIEEHED CRASEIRITE- % % CS) ]
CA Hil JAHHMACMOM Fazost obsese (poac. 51). ,."
CAcqoBATCIREG, 1 [FBHLIK OFBEMAN [FRZHLIX
FAE0E COACPRIITCH [IPHMEPHG PABHOC W0 % %
MOIEKYL. 3TA FHIOTC3a BROCICACTRME DL

MHITHE PAVICHD MEOTOIHCICHELIMIL 3ECTCpH-

MEHTAILHEIMHE SEHHEIME B 0Ty I8 Hassa- Puc. 51, Faawepn soackya

e FEKOMN Jlﬂnmﬂpﬂ_ raannfpasines sEmecTi
ME WAHAET 161 TR T

B papHmX 00BEMEX PAIHEIN TA30E NPH OIHHAKOBRIX YCAIOBHAX (f, p)
i COIEURETCH PaBHoe THCT0 MOTEKYI.

=iy

{? MNoyewy PACCHMATPHEAEMBIA 3A%0H CNPRBELANHE TONLED LAA razon’

Ha sgorm |aI.H-liJI'-i.|..."ll.'|liJ BEITORAYT ORCH L Bl HLE CACEICTRHA, ':';]H" W X
COCTOT B GV ERIEM,

1 mone mofioro rass npH OAHHAKOBLIX VOTOBIDEX 3AHUMBET OJHH
H TOT Ee 0hEin.

—

Buian onpeaeaene, gro npH HOPMAALHLIX VCIOBHEX, T, € mpu = 0 °C

o= L0335 vl | oseoon awdioro rass sanasaer ofpés oroan 224 0, 3
BETHMIHE HASLIBACTCR MOZSEHbM 0FsEMoM 2a3a (npn n, v} B oboamamer-
ca V.

V, = 224 a/moan = 224 - 107 s’/ son,
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MNpoaegén HEKoTOPME NPOCTHE POCYETM HO DCHOBOMME J0KoHO Anocrogpo

I. Onpeaenenne KOIREECTRA BENIECTRA B TA3E, SAHHMMIOMEM HIBeCTHLI
ofinés (HpH 1. y.), 0 onpeaerenne 06REMa Tl 10 NIBeCTHOMY KOTnIccTHy
BEMECTHD

3apaya 1 (npamas)

DI!]’.H.'IEEI[HTI: KOTHMECTHD BENIeCTHE B CAse, AR mHAEILE M ‘I'I].lll H. :Il'.] LN |

oifnesoa 11,2 0,

Hexreea: Pewmepue:
V=112ax L _
e OTCHEE 1=
m
qo=7 =112 a:224 a/momm = .5 soon

Owreaenn: L5 s,

3apaova 2 (oBparhas)

Kaoorii ofvuea ST yrresmcnsii rs KonmecTionM BemecTia 5 voan (5, v )¢

Lamo: Peueie:

RO = 5 moan .
T =

ViGay) =2 V="1,mn
V{CO,) = 5 mons < 22,4 n/meons = 112 1
e 112 0.

II. OfpéMabie COOTHOMERILA TA30E NPH XHMHMECERX Peakinax

A BRINCHCHNL PRciEToR HeriUHao OMENTE, TTo Boadgine e B xi-
SMITIECENY PEakIfiay si0aHaiaHT!

» HHECAG VESCTRVHHLHX 1 OOPAasVIIIMXCA ATOMOE 1 MOSTEEVL

» EOEEMECTEEHHEL: COOTHOUEHRR (TNcad Momcil ] HEXOIHE BeIDecTe W ITpo-
JVETOR [HERELLLE

”z + 1-'E —  ZHF
1 sacuk 1 soan 2 MOk

B cayuae rasoobpasHiuax seiecrs RosdgunomienTsy mecyr 1:H|:|:|c:pu:31|,mu M
OEREMHEIN GTHOMIEHHAX HOXOIHERN BCICCTE B OHYIVETOR Peakipms (I H. 1.f'.'||-
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N, + AH, - INH,

1 moan T s 2 MOk
224 1/ Mok 3-22.4 0 w0l 2.9 4 1/uonk
1V 3V 2V

3agauwa 1

Karoil obkes Boaopoii (H. §.) NoTpelyeTod 1N BEIHMoIciicTRHA © a3omos,
Macca keropore #orf Kakon ofbiy obpasvimierocs IRE SToM asMy s (IpH . y. e

A Peenue:
MmN = 561 1. Brasme s sonspeyis macey aaoma AN, )
MiN =14 -2 =28 r/uon
FII‘!.; s 2. Hadtagm sommecrng BempecTiE s
VINH,} = # -
m Ghr
i M 78 LTI HITY = 2 moan
3 Haingésm gommyecrse pemecTon sogopoga #{H,)
woamrasa w{NHL )
N, + 3H, = INH,
1 s A omeon 2 moan
EERY T e TNEE AT LT
2 Mo [ mec 4 moan
{no yenomEm GugTE |
Ecan gan ezansoiciicrads ¢ 1 Mois asora Tpeiyerca
5 smouie BOAOpOTE. SHAUHT, 2 MONL A30TA BOTVINT
B Peakiiiy ¢ 0 sMolh Bogopots B ohpdiveTod 4 soih
(AR BTERL,
4. Bracans olfbesM  mogopoia Fl:l-[!] M aMMiEaKa
VINH, ):
VI:H.?:I = i moaks - 224 3 voas = 134,40
VINH,} = 4 mous - 224 1/ monn = BY9.6 a
Omaem: 1344 n Hy 896G 0 NH,.
3opgowa 2

Kakod offbis Bogopoia (IpH H. V) MOGEHG IOUVIEHTL OpH BEIHMOIecTRIN
L5 saoie mHHER © eonguold ERCToToii?
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Heana: Peuienue:;
n{En} = 0.3 moas | 1, Hailgfs KOSMHEcTRO BETIECTRI nojiopoga 11 {H,):

fn + 2HO = InCl, + H,

1 secann 1 secani
1= FsmIEIHE l’!-l.'ﬂl:lllrlll.:l

ViH,) =7

Ecan npir B3ansoielicrann ¢ cotdgHol KRetoTol
I soae Zn ssyieasercd 1 soouls Bogopogs (6. v.), 1o
OpH BCTYILICHHH B peasismg (0,0 sodh MeTania el
Acawred 15 soan sogopogs.

2. Dopegeans O0BEM Bo/opoga l-"{HE}-.
v
V. = PE V=V n

i

Vi H,) = 224 a/momn - 0.3 moms = 6,79 0
Cdmaem: 6,79 1 H,.

3apawa 3

OmpeaeanTs GieEM (IPH H- %) 1 Macey Boopoda, EOTOPLil BRACTHTCR BpH
Baassyiedersan 1Y% r unuea o conanodl kuenoroil.

Llervina; et L
mi{Zn) = 1,95 r 1. ﬂnpq:nf.rr:m RO HCUTING BRI C TG IR #F = Wi
MiEn = 65 rmoan
ViH,) =* 1.95 ¢
fi{H,} =7 n{fn}= I pr - (h A1 mdcais
2, ﬂllpf'm:.unu FARTHMOCTRD BEMCC TN BRI AR BOE s
BTG
fn + BHO = .'|".ni.ILJ + HE
1 sonn 1w

(K YPUBIICIEA preIgaE |

Ecan opn ssawsoiciicramn ¢ coasnod  Kpcaoroll
1 wioah IHRER BRICIReTCA 1 MoaL Bofopoia (H. V), To
OpH BCTYVIACHHN B peakunme L0 smone sseTanas seige-
Jurea (LS sons sogopoia.

3. Dopegeany obbey BOJOpPOLE l-"{l-lu:l:
V=1..n

]

s a5 BB -




U(HE} =224 n/wonk - LS sone = 0672 0
4. Hailafs Maccy BEUIETHRBIICTOCH RO L
m=wn-M

Mi{H,) = 2 r/monk

miH, ] = 2 r/mo0n - 003 voas = 0,06 ¢
Omaem: 0672 0 Hy 0,06 ¢ H,.

Bﬂl‘lpﬂl:il W 3I00HWA

F—p—F—F

1. Baanon samenper 50 moan camamoro gpueaopot, Kaxoit ofncm aaii-
WET ITOT mA (HpH A Y, )7

2. Kapodi ofpés aaiveT (npsn H, ¥} BOOOPOA KIVTHYECTROM BEE-
crms; a) 3 moa B) 04 soan; s} 2 o p) 00 soan?

3. Konfa oféaom 5N s sanoanesa xnopos (npe m v ). Oopege-
THTE ROAMYECTRO BUIECTED B 9HCTO MOTCKYIL,

4. Koaxodi ity sucaopam (B v ) noTpedvercs An8 CropaHits Yo
muccoit 24 rr

C+0, =00,

3. Kamownt ofiués (H ¥.) 0 Macca BOIopoga, BLeTasmernes T
BAAMMOTEHCTEHA 6.9 T MOTALI HATPHA © My

2Na + 2H,0 = ZNaOH + H,1

6. Pacounmadime ofnes (0, v.) cepapcroro rsa SO, ofpanmonierocs:
a) mpa cropainm 3,2 cepr

S+0, =50,

B} mpr saTpare va cropanne cepot 4.8 o kncropopa; 2,24 nokpcan-
P 11,2 2 wmcaopana,

@ Bosgyx — cmece rasoe.
OrHocHTENEHOA NMNOTHOCTE FO30B

EE M3 sakux rasos cocToWT Boagys! Hax fokazate, 4io & SO340¥Re COOEp-
FHATCA Napet BoAET B win pasmmiie 1o COCTARY BRLEAEMEND M Boigbixas—
0T HENCEEROM Boadyss (pic. 52)7

MNaoTHeA chod Boanyxa (araccdepa) olpys=@er Jemnso. M supdis Ha gHe
BOZAYWHOTD OKBaHA, MACCa KOTOROrD COCTARAAST NpHBAHaMTenLHD 5,15 - 1005 1.

Kak Bl ys08 IHAETE W3 KYPCE (RHIMKH, B JDEEHOCTH BOZOYN CHHTANCA NDOCTEM
peiecTeor. B XV 8. Geind BeiNOAHSHE MHOTOMHCNSHHEE DaBOTEH, NOCBALLEHHEIS

L1



HIYUEHHID @e3Mueciiy CBORCTE aoagyea. MornenoBadna ero RHMHMeCKING COCTa-
B HAYANWCE NodgHes. AHMMACKHE Woonenoeatens [ Npuomnd o dpaHLy3cHsR
YUBHBEIA A, MaByazee NpHWNW K BEIEOLY, Y70 SO3IVE COCTOHT M3 OBYX HacTed —

KHCRODOGE H 23073,

r.}im"“'f-ﬁ
.93 % A.r 1’. ' 1
.03 % €O, ﬁym
20,95 % O, —"—- ]

5,04 % 0, DR '

508 % CO, ’i’{(ﬁﬂ*ﬂi’

fﬁ,

£r.04 '!:':-A.r .
&kq'uxatﬂ'l”'{‘
P 532, Conncrannemse ooetana Paigc. 53 O ."I!.'.u'nl.'znr..ﬂ
LGS MO 1 BLLTRINGLS RO By Elck SHITPEASTeiIn COCTaR] By

CHinrrsbiy myTest GhLao VOTAHORICHD, TT0 EHCao-
POyl COCTARARCT Apidepio | aacTs sogmoa (pac. 53).
Apariesd BaBeiinniy ROMIoHeTonM BOaTyea ATRTaeTes
azor (= TE%). Nossayacs pucyneos 54, obneciiTe,
KAK 5T0 MOGHO QORI

B 1854 r. ancamiicene viensie T Paacl o ¥, Pas-
malh ofHapyssnn B BozTye aprod (0,939 ), a sares
GBLIN OTEPEITI HEOH, EPHIITON, ECCHoH, el O9Te
BEIECTES, KR B OofpasyeomHe 1 KM e KIe S0e e -
Thi, OLUIH HAABAHEL WHEPMubM  (Oraeopoduni)
soAavvn. MOACKy I HHEPTHEY FA30BE OIHeATOMHEL
Bee HHepTHLIe Fassl IPeIcTaBmT cobod pemecTsa,

HE IMeRMIIHG BEYCA, eeTa 1 osimaa. B 1IN0 1 sosgysa
(1745 1744) CORCPEEHTCN AOBMALHO MHOrO (okcao 9.4 0) wsepr-
HEIX FA306, B OCHOBHOM A[0oH,

CHiepaan e B BosEyse A%0TE, KIRCIpia, HRePTHEEY Fos NETHICCER mo-
CToRHHO, COQep#aHne apos Boibl MomeT koaefateca oT 0,00002 a0 3% no ofie-
Eny, a yoreksenoro rasa — or 00 (arsocdeprsiil Boaavs) ao 2 (motmaeHHsE
BOGIYX).

L7 Sero 3aBHCHT COTCPAAHe. My | WTACENCaonG M B soggyxe’ Hepesen-
HEIM EQMICHCHTOM ARACTON HATINMNEG B EODecTe Mhiiesnex wacrin. B 1 wt
KOMHATHOMN BOaIvis cofe paorred go 300 san neuinok. B pesosrare pabpocos
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er i

Pug, 3, Onpeicscinie idvbtsiind] Ao £ IopnaE B ssgse

Caprannme docdur Do Koanakas g — ropaame duocispi
i — ypoBCHD RO O0SHANA Wi L ofbiua

[UpbELIILAC HHRIX  CPEIITRPIATHH, CREMNHNE TEERIONG TOITNEL, BI3pLEIBOE TR
CTPOHTEILHBN paloTay WiH OTEPRITON PazpadoThe MeCTOPROsie HIGE MIeaHIIx
MCEMIACMEBIN COACTHEAHEE MBLICBLIN ACTHL B EoRvRe 38 nocaciuue 1030 et
BOCHRRCT0 T M TTO -8 [k,

Al CpaBHeHiEn PARIHEHLIY A0S © BORIVOM 10 MACCE PRcciiiTai ero L]m".i-
FEMEREY CTTNGCUIRATONEN MONSKLEIRIIYNG Maccy. YoIoBuANCh CUNTETh of ik
Hok 2H O6G = 24,

B s i1, Coaiiaain IIOTHOCTH BEMLeeTRL, 18 rasooipidHei BEmCCTE WOk
AyeTod CHlE OIHA BEANYIHA, HAIMBACMAA OMIGCHMERLNoN nomiacmess. DHa
DOOEHAACTCR BYRBOIT FERT ENPCACEACTC WO Creavioinedl dopaoone:

M (A)
D) = 37 Gy

[ [ An B obosssr CHABHEBACMIIL DO ILICTHOCTH EHUEJE'FIHJHI-IE ElapLiEsiay i

Tarmnm T."Eil'.l-i.l.-'\!'ﬂ'blq OTHOCHTEALHRA TLAUTHE T FARLAGACT OTHUICHITC OTHURC -
TEALHIHE MINMICEYAHPPHEY HAH MOAEPHBIX MRCE L ABHABICMELE  BUILSCT B- 1‘|T.|.L'I.l':
BOETD GFRROCH R ABMNENY RGN OCHED  Sahon DATPEOCTHINT T4k EPEIB'I-H:!H[II'H
L BARNTY XA, RITCAS RN HTH ORI E005, HH.I'.I'FI'HH!.']?i

B OERPCALACHHLES Ty LA JHESCHHC OTHOCHTETREOT TV THNCTH T
T, B CEOUTLELY Patd HI.T.-'“:'.B.'!l'l'HIrIi"-I Mk JIerte AN TARDaee TOTD e, © KETTE) M1
ITRO BN LT T CRARHCH G DUAVEN . KROTOROED, BOROENLEL,

17



INpueeaés npHMepsl PacTEToR.

MNpumep 1
DIII.H.'IH:'I[HT"L'- OTHOC HTEALHYRF TLAFTHOUTE KHCAG]HEEL T O pomy
Dy (0,) = M, (0,) : M (H) = (16-2): (1-2) = 18

dro CEFHAMRET, 9T ]'EHl'.l'[{'lF.IEil..'l. mlh Pl IO DAL T

Mpumep 2
PacoarrraiiTe JWHEJEIIT{‘_IJJ:H}'}H ILEFTHOL TR I!ﬂ]:l-r.rl.': Bk IR Mm}&.}'.‘
D (HO =M{HO):M___ =18:920=0452

ST OEHAEACT, Tro Mapst 8okl & 0,62 pasa rere Bosgyxa.

Mpumep 3 (oBparHbiE)

Onpegennme oTHICHTEALHYVE MOMERYARPHYE Maccy s X, ecan ero omaoc-
TEALHAR MIOTHOCTE MO KHeaopoay pansa 10625,

D, (X0 = M{X) - MO, ), otcmuma
M, (X)) = Dy (K) - M (O] = 32+ 10625 = 34

M (X) = 34

OTHOCHTEALIGDE MOACKYIADHAR MACTE rai X pania 34,

p-i-l".'{ZH{Fl'lJHI-'I THRAGE CIOOHHLIT II ML,

Mpumep 4
Dlli’.ﬂ.'ﬂt'.r[HTl'- CAHCTHE MOMEKY CCQLE |:-I'1I-J.|:| B nﬂm:}ﬁpauimﬂ CONCTOMHEIT. CCan
TAUTHCTE OB TR0 BUICCT i 10 :I:Iu‘un'x} [PeB R Epﬂ

ermeea; Peurenie:
DyaSu} =222 | p oy MG ALS)-n
.r'll [S}I = 43 i MI: o] MI: o
= "'III'I:E:I'"='DHIM[S|1}'M|¢W:“-}
i H=D‘Iﬂl‘h‘|.‘5n:l 'MT q..u-'""rt:i:'
2ad . By
n=——g—=1
Onegem; coOCTAR MOACEYA Copul — 5,

CaegosaTeasin, (POPMIL Copll B PAOOpAIHOM COCTOEHRN — 5"'1'
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Oenoanbie NSHATASE

Cocman aoadyxa - Huepmnusie zaiw - Mosexyaspnas smacca
aoadyxa - QmuocHme sHan RIOMNOCHE Fai08

Bonpocw w 3aaaHms

1. Onpegennme orise Ireaniyi IaoTHOCTL YETERHEI0M P 0o ao-
AOPHELY, BOIVEY B KHEAODOIY,

2. CpanHmTe BETHHWHLL IIGTHOCTL 11 OTHOCHTEILHA [LUHTHOCT
FilMIH;

3. Onpegennre oTHOCHTEILHYED MOMERYIHPHYE MACCY XA0HHyTOp0-
Mil, SO EN0 THOCHTE LA IIOTHOCTL 09 Bogopaly pasma 18,25,
4, Kak akcimepisedTaisn JORANITS, ST0 BONIVE He SRIHETCE WHIH-
WHTVILAHBIM PO TRIM BETIECTROM ?

5. [Tpn cropammm TOILINE, ALXAHUH PACTEHHA W AKHRBOTHRIX T0Tped-
MAETUH Orposioe koursecTie sncropog, [logesy ero saccosas go-
R B VRS HE HSMEHACTCH?

& B 1 o' posmyxa npy sosmarnon rempeparype cogeprmres 18 s
Ll B Bage mapon. Pacosmmaiime, cRoanko Mylkl CONEEITCE B B0
ayxe winfiomeTa sy (paasepsn kabnaers 8 = 6= 35 M),

#® 7. Kok nHaoMaseHnTh B IPOBECTH B ACMANTHAY YCAOBMAX O1LIT, -
TREEAIGLIOIIT COpepaEEe o noamee oo ofmesy 200,95% krcaopoga?
FaproyiTe CROHCTRYHPOBIHEYID BIME «0ILITHYR YOTAHOBREY,

# B, Kaxne peneoroa pomygas s soaavsa? Doe n s s senoasaver?

E—E—E—E—Fr

Kucnopop — XMMHUYECKHUA 3NEMEHT
M NpOCTOE BELWECTEOD.
MNonyuenwe kucnopopa B nabopatopun

l‘? Hro b 3Haere o gdcnopoge? Oreyis & aTMocdseps nosaqAch Keeaopon?

Knenopon — camsil pacnpocTpaeeHEsE 1 3emme XHMreckmil SIeMenT: arsao-
epepa mameit wmeeTn cogepaor omoae 217 kncaopog, s raapochepe B aoa
ATOTo AneMeHTL rpaxogeres 985% o obmei sacow, B onrrocgiepe — 49% (pac. 55)

OBbacHuTe cMbich AaTHHCKDH noropopkl «Dum spira — speros (alloxa
Asiwy — Hafeochks ), Yo sp MOmETE DACCKAIATE O AbIXAMHH MHILIE OPFaHHIM0T
B kanux npoueccax, noMuMa Asixakes, notpednaaercs secnopon? Ma omeenos wa
3TH BONPOCH ACHO! KHCAOPO NOCTOANHO NOTREBNRETCR B OFPOMHSIX KOAHYECTIAX.
Oaparo gro maccosan W ofbmias QoMM B BOAYXE OTHOCHTEABHG NOCTORNMGL,
ObwacnnTe 370, BOCNOABIOBABILIKCE PHCyHROM 56,

L]



b

58767

Pﬂﬂ_,ﬂ. Pil:l:lpr.rrrp:llnulmnnh. AIIEEEEAITU 1L JCsEInED Kerpse { oy sEaec b

1 — IIC AR (4995 Y 2 — ansesneneit -['.'l'ﬂ'-]- F— apeaemn {0%0); 4 — cawapaii (4%
5 — T (2% 4 — warmit (29 ); F — saruni (2% & — BOAEpO {1%:);

B — ocramsamne (2% 77 — cpesond (269 )

A

C-D+H{]

Ao Tes

Pue, 50, Breinescide o (orpefaciie Kot s G e pacTs siEs

Mz wypea HHOAOIH BL BHECTE! OUHOBHOR DCTOWIIEE T0CTVINICHI KOO0
na B arsmocdiepy — apouece oTocnaTeaa (pac. 56). PacoMoTpis KRCIopos © e
BMIHE MMERIIHNCT ¥ HAC XMMUMCCKNK 3naunii. O6ofnmy caeaeHua o Kicopn-
A — XIMUEYECKEN FREMENTTE W ENCAGPOAE — MPacmom acumecmas | Taba. 16).

A KHCIOp] XPAHTT B TPARCOGPTHRYIFT B METALTHMeCKIR COCvEax
Asrapa (TepMocax] Ban § oielHATBHBN IHCTEPHAY — Tankax, Kuciopyiasie
DALIOHEL OKPAINcHEE B roayioil neeT. Hrak, xesiimiecknil saeMeim KHcIopol o
WCCTEVET B BHAC BPOCTRIX BEICCTE — KECIORPOOA 1 03000, BMEIOITHK TEPROCTE:
NEHHGE SHASMCHIC U CYICC THROBIHIE MU L JoMie, 1 B COCTABE 0T R R
KOIMCCTRL GRPAHHNMCCKNY H HeoprasiicCkix ReICCTE.,

Cvinecrsver TpH ciocofil BoryecHinsd Ercaopotal 1) myrés pasiosscHis i
SMHIECEHN COCAMHEHHH KNCA0POIa PN HArpeia il — MEpMuNeC s Poaiomse -
site; 2] i peacTioN PAaiiECHAA BOg AICKTRPHYCCEHM ToRoM; 3] pasjeicHmes
BORIVEA Hil COCTARHBIC MACTI.
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Tafiauga 16, Ofmne cregenns o EACIOpOIE

Kanirsec sl aOeMEET MpocTion BOMECTRD
L Xusoaueceoni snag — () 1. MNiomeraecssn |.|.H:r|.1=.-r_g.':|.'.u — L},
{OGETIN) -
2. Monomense o Mepaogunes- 2. Mogenn monesyaea:

CROEL CIpE T

2 pepaog, VI rpyios

3. Hemerienn 3., {0}~ 32 a ..,
M (O,) = 5
4. m, (O) = 16 5, €. m. 4, Crrposeiieee: MOEEVWTHOE
A O =16
5. Banenroocms — 11 5. Pronrapcsne CHORACT A

. 1|h:||.n-r.u frAC iU P e ?:_:.
m i
p AR et pelRRC || p=-mIETOC
BB NMPEOICTELY BEECTHS A i i 1 ; }
ﬂ!- C¥, {owson); ___":'
I COCTAEE CAOOeEHLEDS BemecTn R e
H, 0. (0, 50, ALD,,
T = = ras, hea IR T EPHCTLLe
Calid,
! IFNETL, TKLIIAKL, Eurepice CROIEEED
1 HOTHY ARYTHE HEVE LT R kT

Pacraomasacte = 031 &% n 1w sooe

'1' Bakod ws mepaus Asmrn cnocobon Buln waobpeTid pades gpyrne?
- Eakne cnocobib ABAAKTER XHMHUECKHMH, HAKEE — fre3miecaipn T
Bak yhenaTen B TomM, Uit SOCYH HARDARSH KRChopagom?

Mus yaee smacw, YT paHbIngG APYTHK GLL IEODPETEH XIMEMECKUR criocob o
AVMEHHA KHCAOPOIA Ma ero cosanmeimil. Oiom ma gandoree npocTax M o
HLIX CF0 PAPDIMHTON — HArpesanne nepuadramama goos (poac, 57) [pe arom
MPORCKOLIT REKIIET (TEPMUSECROE PUaiomeHne ], CVIHOCTE KOTOpoi soseT
OLaTl: BAPSUKEHA COCIVIOMLIM YDA CHIEM:

i
EMn0y, = KEMnl, + Mn(), + L

(LI B HT e MEAHTRHAT HCRLA KM
IGLAREH (18, ] saprace (1Y)
2 sinlih I sacani 1 stonh 1 stk

1]



Pue. 57, Tlpafsphi A8 ooorysieism 5 colipaiii BHcaogn MeTOgeM BETecHeiins
£ — BOATyRa! i — i

Aan onpepeacind ocobenroctell vworpolicrea npniopa, B EoTopoms DvEes
THRIYSATE KHCHAROE, PACCTHTACM OTHCHTEIHHYED [ THOCT]: KICIOPHERL 114 Bo
ALVEN

D,w{[}!] =Mr|fE},J:|'.M =8N =11

T RiiiL

Hrag, EMcAaopo) HEMBOMD TEEcIos BORTYE. JHATHT, ero MOEH0 colpars
B CocyL Meredoy ssmecieniea aosdyrg — sncaopon et colnparees wa e
cocym, [pofnpry © narpepacy iy MepMaHTasaTeM BV CASIVET VEPEIRTE 009
TH FopHACHTLIREG (poc. 57, a).

Eocaopog secess orpaHieHEO PacTEORAcTol B Boae, (e iosa ek, coi-
PATE €10 MOmHO Talose Memodos swmechenus sodse (pac, 57, &),

Eacaopo)] somHO DOIVETh TAKRC 0 PAazlescHEcy (PYINS cosiaaenil
B OPUCYTCTERI EATATHEITODOR,

R e mMop eI A IRNTCS BEIECTI, KOTOPME VORODERNT KOJT XM
CHOM [PUAKIIHM, HO CIAME TTPH STOM HE PRCXveTes,

Peaxuini, GpoTCEAIING © VIEACTHEM KETANHIATOPOE, HAALBARNTCT K i -
muneekumn, Tprsepon Takoil peaxkmnn anaseTes vaeHEne KREaopoga ma
BepToseToRoil  Con (XI0PAT  KEIHN), I EETATHETOPOM  CTIVKHT  OKCHR
saprasga (IV) Mnd,:

TR0, ZRCI + 30,1
T Moo,
HAOPAT KLANH RAOPELT KLTnE KL AD0
2 Moan 2 saoth o

Jan MHTERCHBHOIG NPOTERARHA PLARIHE BEPTOASTOBA COAL 10AKRED BT
warpera aa 400 G, B npooyreremm garatiaropa — oseigga saprasama (V) ed Gyp-
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HOE pEEAReIe Hasisaeres vie opa 20000 Srom e KaTansamop yoknpRer
VARE HABECTHYE M [RSURLLND PRATORe s MeHar G Do
Mnd,
SH, 0, = PHLO o+ Oy

T ORI, VL] A ETRR T W |
IR LT

B npucyrcranm samaamsaropa peaknma nporeract Oea marpesaans. Joore
TOYHEG B CTAKAH ¢ PACTROPOM TEPORCHAD A00aBHTE HEMHOTD SEPHOTH TOPIE:L
samiLraTopa (o saprasua (V) kag soggocs moTaac aenesusaeTes
BCIEACTING GYPHOMN BLUEICHNE KNCIpoT.

Onism pasnow#eHHR NEpOHCHER BOAODOGE AAET BOIMOEHOCTE YOSGHTEDA B TOM,
HTO KATARHARTOR HE PACKOAYETCA 0O BPess peaxipi. T 3708 Lenbo chsayer or-
HNETPONATE CMECH, OCTANLANGCH AOCAE IABERUMHWA DEAKLIMH, Ha fnbTpE ocTa-
HETCH CTONBKD “EpHoro nopowka Mnl),, ceonsko erc BeiAc BIRTO ANA peak-
yus, Bonee Toro, 3TOT NOPOLOK NDWIGGEH ANA PAANGEEHNA CHEIYOLHY NopLMA
MEpORCHAA BOADPOLE MK BEPTORETORON SN,

Hrmauvackue cnocodsl NomyHeHHA KHENSDOEA ManonpoOHIBoGHTRENEHE H G000
ri. M NpsiMeHRioT B OCHOBHOM & NaBODETODHOW NpasTHke ONA NONYYEHHR He-
BOAbWHE KOAMYECTE Tada. Kpose Toro, NoAyYerse KMCAODOAA NyTEM Teprmue-
CHOM PAIAGHEHME MEKOTORDIN &f0 CORfMHERHH ﬂ:ﬁﬂpﬂ.‘tﬂnb MCIONBIYOT B -
BOOHBL ADAKAN.

DcHOBHME NOHATAR

Kucaopod — xumuneckui aaemenm - Kucnopod — npocmoe ge -
mecman « fepyuuveckoe painoxcenue « Kamanzamop « Kama-
AUMENECKAR PETKUR

Bonpocw M lap0Hus

A 1. PaccuarmaiiTe MaceoBRne Qo0an KHCAODNEL B COSTHERIAS, HCI0L-
SVHIIPMNCH I CT0 OV H! I-IEI}E. Hgth, I-“..‘.'l-!lnl[}r BRI,

Ecim bl CTroMMocTh BOCK [CPeicIeHHED BEECTE DHEUTE OJTHEAEOROL,
TIFHMEHCHNE KERONG 15 IS RN L Lt HAMOACE BT HLI

| 2 ﬂnpﬂ:..uuu]'n: MELCCY BAHGIOTD BULLECTIG, KOTOPE CAgIyeT naibepr-
HYTh PataifeHHRy, CTodsl nonaurs 64 r E'.Il,_,: a) KCIY; &) Hyk
Bl KMn(,

B 3. Muorse suiepilan B Cnocs COCTIRG HMERT §TOMM KHCAIOPOUTEL,
Pacourrraiime Maccosyio So0my EHCIOPOIAZ 3 ) B AMLUAXHTE i(:u{]H}EEl{ ]'5:
G} b kamagrre CalCl): 8) B ropaos xpyerane 50, 0) B kopyiae ALY
® 4. Kax mmecron, pl-:ﬁm JULITET KRGO, pa;-;:runpl':'}uu-m n BE:I,JA..‘.
[ Yrar piosaene CEaums 0 1'|:|t'ﬁmm'r|:'n|:.um'T|| K CORUPAIIEY KR

bt



B B TIEIES IEABCCTH RO 15ELTONE [;-!-rﬁ, Kk Baladch H EI.'lr:lth'.-'llr. CCAN NCr
BT PR TAST CTUSYY RS BOLY HCTEU LIS CRENYIERE, A EVDURENGSL 1RCe
ARNTCR TOULLED 1 ﬁl-LL‘I‘IJ]n]I IMApHLIR l'.ll"'l'l-i-i.lﬁ;'
@ 5 B sagHE vCAOBISIN MOGEKHD EHHHATL HILAKHH Pi'l-ll'.'.-']ﬂ'l'.l'”.'l:" ]ﬂ."l.l.' D
| I]'|.|'IIi'«[lﬁ'llil'{."l"l.':"Il-II

Mcropua oTkpeiTia Kucnopoga
{Aonommeasimi mamepaan © § 28)

KHcnopog nowme ooHoepeMesHs Dbl OTEDLIT LEYMA BbIAM0LUIHMHCRE KHMMSKE-
MH: andresandHom Teoozedion Mpectad W weenor Kapnom Weene. Npdctns Tak
ONWCAN CooE OTRphTHE oloCTas nHHIY AHaMETROM Q83 QIGHMA H IORYCHBIM pac-
CTORHHMEM NBAAUATE QHDAMOE, A HE4al MOCCHenoBaTe © 28 NOMOWERD, EaEGH pog
BOZOYMA BLIGEAAETCA M3 PA3HOLDDaIHEALIMX BSWSCTE, BCTECTBEHHLIE M MCKyC-
CTERHRG ApHRoToRNesHex, [Tocne paga apyrex onsimor 1 asrycta 1774 ropa & ro-
NBITAACH HABAEYE BOIAYN MI DTYTHOR OHANHHDL W HAWER, 4TO BOALYE JHIHD MO=
WET BeTh MIrHaH M3 HeE NOCPERCTEOM NHHEE, 3T0T BO3GYE He NOMCLLANCR BOO0R.
Kakooo we Boino MO# HIVMMEHHE, KOG 5 oOHAPYEWA, 4TO CHEYS FODHT B 3TOM
BoagyEe HeoBodaRHD ApKHM naaMesed, TULETHO 8 NBTANCH HARTH OObACHEMHE
ITOMY AENSHHDE. Kak augHO H3 ONHCAHHA ONLITE, AMHIA BCNONL30EANACE YHEHLM
AN NONYSEHHA BRCoHOR TEMNaDATYDE [MyTEM doHYCHROBAHWA CONHEWHELX Nywed).
MpH cHABHOM HAFPEBAHEH CRMHUOBOHE H PTYTHOR oxafnksl TTpectan nonyusn pa-
HEE He#3BaCTHLIA ra3 (oMo, 58).

Brnpouer, ZaMeqasme ¢DEHEE HEMIBACTHRIAG HE ToWHD. Memafym onscand mac-

nopoq ewe s Yill s, B Eppone nachperarens nogsogron roges Kopsennes [peb-

Jiamaeds Tlpacran Hapa Hleens
(17301804 ) [ (17421 TG
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Bene o sadane XV o ssigendn kue-
NOpog, SHRCHHA Brd oAb B QbiKaHHH
H MCAOALZ0SAN HE CROSH NOOBOOHON
moake. K coMananun, 30 oTKpbITHE,
ChgnaHHOe 8 aoeHHLIE LenAak, OHaZa-
NOCh HEMABELTHD XHMMHKEM M HHEGK He
BEN0 HENOABIOOANS AR PAIBHTHA
HaAYRH.

Mio-HacTORWEMY OLSHKN FTAT ras
(4 Aan ey HadpasHe] BPaHUYICKHA
rubae Antyad fMopas Nasyasse. Od
yaxan ob onemax ot casoro Mpectau.
Peaynerarel onemos [TpscTid nosMor-
MH DKoMy (hpasyACKoMy ygrany
NPoOONHKTE WCCNeaoEaHHeE Npogec-
CO8 MOPEHHA H 0aTh HM HayuHoe ofb-
senende. Jlasyases oxalan KHmEH He-
OUEHAMYIS YEAYTY, Co3fan Teopuio
EHCADPOGHOMND ropedHd. DaHoepe-
MEHHD YBibie CAEARA NEPBRIE Ward B oBRACTH BRACHEHHE cocTasa moagyxa. [o
petpeys o NpHetrm Nasyasse we yeuThoan To0o, 4To b NPOLECCAR TOpEHHA M fbi-
HAHHA YHACTEYET TONBHKD HACTk EC3OYXE = HHCNopoa. Bo exoas nOCTRBNEHHEIX
OABITEN, MO X0y KOTOPLIX NPOSOAMAHCE BOZMOMEHO BONSe TOMHBIE KOMHYBCTESH-
Hbow ameperna, Jlanyaine yoradonsn, YTo BOIgYE COCTOMT Ma gy YacTed, obna-
OASIWY NpOTHEONOADHHEIMK CBOACTRAMM [prec. 5Y).

Puc. 38, Owar Npncran

AancHn - oRCHPCHIYM ~ Ecaoepo O,
BOEEINN [OT T, das = «KECiniis,
BRI~ AR = )
HBoagyx
- MEFTPOTEHIYM = aT N,
L b s L {0 rped, @ = CACTHIN
LR CVTRLLLLAELIH,, 200 — = a0 |

Puc, 59, Coctan sosaysa no Jdanyasee

OTKpsiTHE KHCAGPOQA CHAIANDCE YPEIBLISARHO BOKHBIM [A7 NROMBILLAEHHD-
LT, OCOBEHRG AN PAIBHTHA MeTanayprud. Teopes ropedus Jasvaios snepeoie
npaBMAEH0 0SRACHRAR NPOWBCER, NPOHCEORAUHE NDH BSINAADKE METARAGE,

| B



29 — Xumuueckme cBOMCTEO M NPHMEHEHWE KWCTOpOAO —

t? Hakse ABMEHMSA HAIBSEOT XHMAWCKHMAT Hakoshl yoRoBAA BOIHHKHO-
SEHMHA W MPOTEKAHHA THMEIECKHE DRaiymE?

[Moa FssuecKumn CHOUCIGEME NOHIMMNOT COBNKVITHOCTE XM CRn
PEAKINGE, B KOTOpME BCTVIaeT semecrso. M vse apaes, aro peakuaumn rope-
HIts OCOBEHHD HHTCHCHIHD TpoTeRaoT B araociheps gneropog, Hanpoaep, e
WA IVIHK BCTIBIXIBAET, SCAH 8 BHECTH B COCVLL, HEllOUIHEHHLIE S THM Tl3oM,

[Monpofyem npoBecTH PEAKIHI B3HMOICHCTENE CEPM M VTSP © Ko
oo, JLas aTorn BoansMes SoREKoNT LTH CRITNNN BUIECTR 10 EYCOURY Cepi
M VTR B BHECEM B COCYLL, HANOAHEHHENE KRcaopotos. Hukakim suaaam wame-
HeHMi ne npeaoxoant. B yse s@ere, STo 408 BOSHREHOBCHHA XIMEMCCKOTD
BIAHMOICTICTHIA, TOMHMG BECICHHA DEIECTR B COMPIEOCHOBCHITE, HEPeLkn T
DYETOH MX MPCAAPHTEINHOE HaTPesHnT,

Harpees sycodes cepid o sociurasesesng, Cepi ropuT Kpacinnsi myinsm
IAAMEHEM, OT Hed CTPYRTes «Deani apvoks — sro arcua cepu (IV) 50, (cepar-
CTLI i), OFPAsoRABIHITCA § PEOyanTare BEuMoIeicTomn Ceps i KHCapo-
iy, — opoysT peakimn, Brrope nosmirmon yiyisaesil S STono semecTsd,
OOFTOMY OILT CACIVET TPOBLINTE B BurrsnoM mxady. Buecés ropamyso cepy
# cocyl © kneaopoaos. Thuss npeodpaanancn: 060 CTusn SHRMITEAbHO e
W apue, Coepil BuoTpo JormpacT © o0paIoniireM oepHIEcTorS rsa (pac, 6, @)

[ToBTopms HToT GILT C KYCOMKOM VI8, @ JaTeM © METALERMIL, Yroas Ha pos-
JVRE APUACTCH HakL R T gokpacia, [locse novemeinn ero s arsmocdepy kncio-
pta an Guierpo cropur, Hpogyst peakunn — yraesncanit ras (poae, 60, 6.

Mt 10 e med — METIULILL, KOTOPLE DI HATPENRHTN Hil BOKYse He S
wres, CHAMG HATPECM CTLALHVID (HESEIHYI0) CTPYEEY 0 IoMCeCTHM B GaHKY

—l Ly

? T . T

F. ! 4 A
F -f'j | \\.
L |

. e
I ———
4] L] a

Puo. /. Fopewie b RUcnepode) & — cophl; & — Y8 8 — &eiesa
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L KHCAH LM, 331‘[.“':'-]'.'Hlﬂr11.' Hel ATHTCAHOE T B HAC. YOHAHA HE ITPOIEUT
AR PR CMIOGRC N FICUTIRH M TR 0TI LI 1M 'I.IIL'ﬁEPH-E[.IH"H WK ROT-
LR lJﬁFH:I!r'HFTE'H TR B3N ML EE TSN KHCTOHE L C AT ACA0M -I:'Fllll'.'. h':'. @l

I.H:ll.lﬁ-].ﬂ.l.'l.'lnl'!-l B CYIRHOCTIE IPpNISCO0n, ROTORWME TRORCKIIE B I'I:-'uiﬁ'.-'ll'l.ljll.il.t"
MIAX I, TOMOPT VEPABHCHEH XAMHYCCRHY PCRLRIVHHC

a) §+0,-50,+Q

I
6)C+0,=C0,+ 0
f
B} 200 = O, = 2000 +
£
r} 3Fe + 20, = Fe,0, +

Cpasaure YPapHCHHA NPOoBCAEHHER XHMHUCCEHX peakumil. B pesvierare
FPOUO Bhl JUVEKHE TPHITTH K CICIVIOUHEM BEIBOL M.

1. ik [ELEE I RN G EEIEMOLCTICTRIL O ERCRGIO0M BCTVIERRYT ITHHETRIC BCLCCTH.
METALE W HEMCTALTRL,

2. Oarin 13 OBAZATEARHLK }'-I.'.'II.!IHJ-I.I:-'I Hl' LT Preakifii — Opc Rl PR TEIRHOS Hik
rpeERHIe BCINCCTR.

5. PlnrenonBHOCT: DPOTERAHEA PEakinil pesko YECINMHEACTCR B aTMonhope

LA HLB LRI LER 5

4. Bee kLR BAANMOICHCTENR © KRR OROM ITPOCTER BEOOCTE THOCHT-

L K PCdBITHS M COC AR CH A,

Flll!ZEHIZI'FFIl‘HIIHt MM CpE TOGEGIHENT Hiad HCORGILEG fr'r.ll.}ﬁHTL-. il P

[PETT: EIMCHEAC A SRR R

A} PEAKIEE DIAMMOICHCTONS DCHECTE ¢ KNCAOPOIOM HILNANTCR
PEARIHAME OKECTCHIN;

—! I B} caosnse BEMEcTRL, COCTOANIHE I3 ATOMOD THVE XHMHYCCENE 370
MEHTOD, OIHH HI KOTOPLIX — KHCAOPO], BaLiBaoTes 0K Cledam;

B} PEAKIME OKHCICHHA SWIHINTCH FKIGTEPMETECKIMIT,

Haapzumms okc RO ORI T CIECAYVIORIL R Eilﬁpilil'l L

Cisost
KR B

Hitsmanne
T

Yo sUieirrHoUTH [ Crofcix]) RR TR cavEen,
ECHARN DEMOIT T IEPEMCEAYH SUICH O T,

Harprsaeys:
50, — ey ceput (IV)E SO, — okona cepua(VT);
Cu, O — oxcwa sean(l); CuO — oxen sean(IT):

HLO — oxcia, soaopaos,

Bar poest ey sus Hafyian, aTo nponecs ropeHims anbo noanmceT, o
PR VOHAMIEETCR TP BHECCHHN HRIPRETOm BEmecTsa B aTMocdsepy RieiopHgL.

1¥7



Fax pul nonaragms, CyWacTRYOT AH DEAKIHE OHMCIRHHE, KOTORSE NEOTREMCT Bea
FREORAQHTAARHOID HATEDBEAMMA, NEH chpanx yoaopHAx T

B peakuii oRECTCHHA BOTVIIGT KAK NECTELE, TAK W CUWMEHLIE BCULECTRA.
Paccmorpus (pHsiep sEHCICHRE CIGEROTD BEN[eCTE: — MOTaHL {]I-I{, BN HEINET
B COCTAR PIPOREOrG K

I

CH, + 20, = GO, + 2H,0 + @

C TN SPeaHs XHMEH — 3T0 3E30TCEPMBSCCKAE oAk ORWCICHIE, Tpo-
JIVETAME Eomopoil SRTRKTCR VIACKHCILIE MR 1 Boga.

HeaameHHsor T Sucropoga TE moaae st suH e e Te 0 orTI RKHeT-
HER, PAcTeHid 1 TeaoEesa oneBirEa. CiHako OPHsMCHeHNE KIECTOPREE He oFfx-
HHHELCTCH NETOALSOBAHICM CO0 B METHITHHES, B ABHALIN H I0JBOSHEN JLOEAX,
Boee 605 mpoHasIHsMoro B EGcl CTPRHE ENCAI0EYTE DOTReiviieT SEFHRa Mo
T UTYPUHA {OTRAC T I EIILCHHOCTEH, TMEEEEOIRIAR CILEIERL Ha OCHOBC #See-
3k VTVH, CTAME, cheppociiased). Jete B ToM, TTe DR BLEILIARES 15 Py IvrveEa
I CTAMH [CIMABEL HReIeEd ) IPHMCHERNT KHCIOPNIHOC IVTLE IPoayERiie By,
OHOPAMEHHON KHCIOPHRIONM, SCped PARciUiBIcHHYE MAcCy Pyikl, BOKCE B IPVTHX
HCAOIEVEMEIN B IPOMIBOECTEC EYTVHGL 3 CTRLH MATCRIAAOR, o SHAMNTCILHO
FEEANUMHERCT HPOHARTHTEILIGCTE CTATCILE BHALHLIX ACCriToR.

Hlarpaskor prsic AAKFT KHCAOPOIHVIG peiky smeraios. [pin cenrmann euecn
EMCIOPOAA © AeTIIEHOM IWIH BORORoIos B CHcHLIEHLIY TOPETREN TeMIepaTy-
P wssens gocricer 3N 1. Tasoe muama HCOOILAVENT L5 CBAPES M Peixu
seTanaon, JUum MX OCVIHeCTRASHHA MeTaAn HarpesarT no 1200—1300 °C o ua-
ISERISTHYE HA HEro CTPVHE EMCAOPOLGL, NHSEMTAR YD 3 R esibolilVey MeTarn.
COBMHG TAKHEM CIOCO0O0M [HEVT CTLIBHERE HATCIHE TOOngimaid go 300 s, [0
MOEHO PAIPCEATE W S00ee TOACTEE THCTI METALa (A0 2 8 rosumpamnali).

Alugsil KiEciopo] IPpUMeHACTCA B Iaf0patopiay § EiecTRe IATIreHTa —
CPERCTL, OBeCHeuNBANIICTO CHABMOE (OO HEC 3 B MO I e,

Brisogei

1o Musuaeckie cEOlCTED KHCAOPEE CRIABBANTCH M3 COBFKYT-
HOCTH XHMIHMCCKIN PEAKIIN, B ROTOPLIE 0H CODDOTHE BCTYTRTh.
2. Kpcaopos pearmpueT © DpocThIMI 1E CIOMHBEMIT BEIpeCTINM
€ OBPHADEAH MM RO,

3, Peaxumn paammoaciic TR PEINCCTE © KICIOPHEIGN HsaLImanT-
CH PRAKIHAME GEHCICHEN, HX OPOTeEaHNe CONpOoBETACTCE Bhi-
AESCHHEN SHEPIHIL, T, €. OHE ABTANITCR SKMTEPMIHECRHMI.

4. Moo 0HECICSCHUE TPOHECCDN LOGHIA 1T TOPEHA, KR
POA I PHEEG TPHMEHACTCE B IPOMLIIUTEHHOCTH, MOIHIEHE, AniiE
I T PV ORIRCTHR JesaTeansoeTy seroness, Ofsacr mpoae-
HEHHS KT OFWCADEITEHLT ITPHCVIITH SN CMY OO T,
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OeHoaHBEIE ROHATHS
Xuwuvwecwue ceotiemaa - Oxucaenue « Oxcudse

Bnnpncl.l W IO00HWR
a 1. ':b-u-}uqﬂ:a: TOALKD OKCIIGE TPHECACHEL B POy

17 HCL, Fey, CuCl, & POy, Cald, NOy
2) Na,S0,, $0,. Bal) 4) NaOH. Na,0, H,SO,
B I Cogiuarme cTpenkasi Qopsivibl cECHIoE © MY HAHELHIAMIL
1) Na,0) Al Owengy menesa (11T
2) 50, B. Oxcna narpis
a4y Eely B. Oxcoa saprangs {(IV)
1) Mn(, . Oxcua cepr (V)
T 3, Cocranure ypanHeHHs peamil osucrenma smaaena CH s
C.H,.

4, l'lf[!LL'JI:T.I-}'H R HE LY, COCTARLTE CXEMY TPHMCHUHEE KO0
= Ik "l.l-l'-T-:l.Pi-li'I!'I"L'l'.'la QTP B HEH [I'FH'L'."[UI!M"IL'[II“J["I'I- MPHMUHCTIHE
CHOHCTISAMI BCIec TR, {ml&':r'.U;HTE o TOHL RIS,

Mpakrvwueckas pabora @

MNonyuexWe KACNOPOAO M MIYYEHWE Bro CBORCTE

Llens pofote: 03HAKOMITECH €O COOCOGOM TOAYICHIA KHCIOpOA B aadoparo-
PHU B eTO CROBCTEAMH, HAVINTECE PaloTaTh ¢ DpHGOPOM A0S DOIVCHHS TAR0E
I COAPaTE Fad CIoecodasit BEITCCHEHIA BOJIEL B BOATYXL, REPCIHTE HABLIKH pa-
foTEl ¢ HAMPCBATENLHLIME TRHDOPAMM.

Xoa pobors

1. B cyxyw npofnpry nosectime nepmanrasgat gam (mpoacpao 1oy, mooe
KITE OKOAD OTBEPCTHE TROGHPEN HEGOALIINN PRIXILE KOMONCE BT (O %1
ACPHIBAET YECTHIN NEPMAHTANATE TPH e Harpesasnn ), Sagpoiire npdnpey
npoaKsil ¢ rasoorenanoi Tpyvieoi, [Tponepure npuiop ma repmeTaarocTs!
Jnx atore saamuTe NpoiEPEY B JAA0WH, ONYCTHTE KOHET TPYOKH B cTaKan
¢ soaoi. Ecam wa rasoornoanoii Tpyirs npodyankaRaoT nyIspLER BO3IYND,
To npuiop repMeTwuen. Jakpemnere npirdop B mTATHBE B FOPHAOHTILIHOM 100
MUOGEEHNIT M OMYCTHTE KOHELL FEOTROIHOME TPYOKH B CTAOKEH 10T 10 ero JH,

2, Hovmmaiire warpemanne, Coauam nporpefime soo npofipey, aameM yorr
HOBHTE CIHPTOBKY 001 TY SGcTh Hpofnp, 1e Saxomrres nepMaHriHT KU
Cofiepume mncaopa) mamecienmes poayyxa i crakana (i puac, 57, @), Haan-
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WHE EHCIOPHEEL MOGKEHD OOECRITE, EHEOCE TACKHIYED JVIHHEY K OTBCRCTHE
cTakana, o matimotacter Mouesmy? TIpekpaTHTe HarpeBaHie B REPOITE CTa-
Kbl EADTOHHLM KRR Ds.

A, BoanMuTe VrOXEK THOCALHLIME WAIIEAME, FICEAANTE €00 B IUGMeHI CInp-
TOEEN W HRICTRO BHCCHTE K CTAKSH © EICaopoios. o sadnsgacte:

4. HigleHBTe 1a KoHel FazooTEETHON TPYEN CTORIAHHLIE HaEOHCTHHE 31 Co-
HepuTe NPIGOP I8 DOIYICHRE KHCIOPOTE BEITCCHEHRCM Boal (Cd. pro. 57, ).
CHoBa HAMPeiiTe MCPMAHCAHAT KULE 50 ColepHTe ENCI0R0L B NepeBEpmyTye
ApoiHipEy, sanoaieHdy sogoil. Bansmanme] CHaTama BRALTE 03 BOXM FA300T-
BOMHYE TPYOEY H TOVLED I0TOM NpeEparHTe varpesamme! Hasroe kociopo-
Ji MPOBERPLTE TACKHICT Ty IHEoH.

A, OippsiiTe OTSET O NpoAetanHoll pabore B waae Talam.

Frucvies
T Hasfiamwen.
Baenoapne e © CHBM AN CHHAMH CMiEACHETHA
; ¥eaonumm peakopi.
GRS TN VOB e el e ik,
{4 BT b P TICRTVEHHELY I ; Beapoan
peAri i

HHACCTE

np-nuecnu FopeHHA U MEQNEHHOND DKHCNEHWA
{Aonoanumenichi Mamepuan & § 29)

C nomoallsis Onsimon, NPOAenanisix NP HIYHEHRH KHMHHECKHE CROWCTE Hic-
AOPORA, Mol VBEAHAHCE: IRLIBCTEA BSTYRAKT B DEAKUHH OHECRERHA [T, &, DEAKLMA
NPHCCEAHHENHA SHCIOpOaa) NpH palnuHpx yonosnax. O oxHcramTea npH
KOMHATHON TEMNSpaType, Apyree Tpelyior npegsapyiensHarg narpesasia, MNonk-
IYRCH ITHM HADMOAEHHEM, MOMHD COSKMTH CYEHMb BAMHGIA BHIBOM NDOReCEH
ORMCARMMA NPOTERMaT Bo-paisosy, B ogHHr coyuans onH CONpOBONIAKITCH Bhi-
FABNEwaEM TENAA W CBETA, T, €. ABLLBCTIA, OKWCAAACH, cropant (puc. 61), B apyras
CAYHAAX MPOUSCCH ORMCHEHHA NPOTEKRIOT CNOKORHD, NPHIHAKH PEAKLHE MEHER
rprre (pre, 62, Dapaxo nce peakive OKHCISHHA ARNAIGTCR IRIOTEDMHHECKHMK,
T, &, Wi COUME NpUInaK — BMOSnEHHE TENAGTH,

Bpﬂﬂ. Mt MOWCHD CEANATE, KAkHE ADOUYECEE] — FMEPEHHR AW SEORERNHOND OHAC-
AEHMA — DEUS(HSE B WCHIHE SEN0EeHa W T8 W .ﬂ.P‘j‘ml‘- HMET GFWHHM AHAHEFHE
(raBn. 17).

DonoaksisMg NPOLYKTAME CIODANEE OPraHHHYBCIKHY FELIECTE ARAAKTCS YIIHERWE-
NbiA raa W oofpa. OaHaks fpW ropersd Topda, Apoa, HeditH H oCoTEHHD KaMErsG-
ro ¥R obpasyetcs LoBONbHG MHOMD ORCHASE Cepe. 370 OBDACHABTCR TéM, 4To
-I'E!FE'-IHEHHHHIIIE -I'FFI'I-T::IU.IJHI:IIU BHOBE TONAHBS B IMFEETEARMBN HOAWYSCT N cogep-
et cepy. DHCHAS CEpbl, HAKANNHBARCH B DOIAYXE, FIERKTCR IOKHEHLEMH -
FPAIHHTENAMM, KPSUHHE OTPHEATEABHD BIHAGLIMME HA ORPYSAOKWLYE CREay.
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Puc, 61, Uopeiie npspoaior rass Prec, G2, Paamscing soeuean

Tiriiserge 17. Cpasmenite SpoMECcos TOPEERE I METIEHHGIT SEHCIENNN

T psie s
Tovpee pne Meascunoe oEMcACHNS
Topenne Tomwmmat BTG H LY P
Bonpoc Topdia, VAR, TPHPOE | FEEMOB, QEHCICHTE
HOTD raEn, Gerasma OETAHITHCCRHN YA
B PATHE TORRSIIY HEH, NPOCOQEEHIE CA-
BEOECT = CCpD, BOMHAOCCE SENCT, [Posne
i padirna i Ip. IBC YTYHA, CTRAH W 1.
1- R KR SE I'[J}'I:IILH.'H: J.:I'.ELH'JII'IH. DIEEECIEHELY '_‘IE:H:IT\IL"IZIMH‘IEII'I'LHi.'
[.l-ea:l.u-lji CFTHER T S
E- HHEIJHU II[.H-I:'I.I‘HI.I::I:I. BIII,II.&J.IEIII.H!‘ TUILHEITEL HIJ..'I.!!HEIIH’E‘ TEILHITE]
I:I.'I'J':P'I'I.'I:il|11ll.l_-'l M BT
!- J.-IIH-I BElHMX }ﬂ'.ﬂlﬂm J.’i.l:’lll]:ll.'u il L] Tl.'MJII:'E'HI'Ij'EH.II IAICILGARE T HEHHN
[.l-Ea.l:l:l_ll:l:l LNELE B TETR R R LR ]
CEMEDENEEE EEPERGIT
B COpERTe?
i, I'||.1|1. KRN ﬂpu HPERTRERMI TV ”z"
VCIOBELIK D[R KjGULL TTpit nommse g TEMmeEpEI Y is] CpeRa B
EFITH [HElEIe? TEMIEGITV]ILL HOCIUEIMEHEELR

1]



maea 8. OcHosHbie kKnaccs
I'IE'DFTEHH‘-IEEI{HI CEEHHHEHHE

]-IZ!'!F[E.H KHMHEY, MBL VHRC HCOTHOEDATHO BOTPCESELIHCE © PRlUTH THBNE EARCCEIME
HeGRETHHSCCRT CoeARHeHNI -I'.I'!L'EI.I'-I.T.'-I"LHH. CHCRAME MR, KRR, ST R

Huacraao BT PaCliFpHTE 1T CHCTCMATHIHPOEATE SHAHHE O ATHR 3L
TENEHLIX FRYITIEE BCICCTE. Brnarreaniem ATV ]'.I{.I.ﬁl]"l"l__.' B QB FTana.

Creasiana PAcCMOTHM IPHEHAEN COCTakd COSIHHEHRH KEa#1000 KIa0ea, CoeT-
BCTCTEVHIIENAE LM e I'.I:lt.ll:l.'nl}'.'illd I HJ'!HtZI.'!I!Et.H[EE.ll.HI!. HOMCHETITY PEL, & Z4TCM
NEEHAEOMEMCH ¢ Barciiumsy ofmas XUt ecEiME e srilomsEs 1 crocolke-
M AOAyICHER COC AN HEHEN EGENON EAaco.

I.'Ipn FEYICHER ORI XEMHYeCEIE cB0licTE GCHOBHLIX KIRCOHA HCOPrEHe-
CHEHR COCTHHEHBI BLKHO VUM TBIBATE CICIVEICC. KasA00 BCINECTRO HMECT L -
R!q'f.’_{.l'ﬂ.?hﬂ'h.l‘? A R, NPEHCYIEHE TOTRED CMY. B omoome BB, SLETHEACE RARH-
EPCTHBIM NPHICTAERTEACM II:IIF-l:.l.I:I"'_"I'EHJ-I{IFEJ KAACCa cocaiHe i, oHO HAPaETCpi-
YT CEOICTRAM, -I'i-l'i-i'.ll:in'_l!l..l' ANA BCCPG BTOM KIacca.

E THOC YR ALY napm'paqux AlLL I!I.'I.l.[FI.'I'ﬁ]-I-EI- HOGHAKGMITMCH ST © HEKDTOREE
31 GOOOCHHG BEGEHEINGE e I10C THAME! COTRHOI B CL"FIH{ln KHCIOTaME, CRENER 1ELe-
aovasn. B OcrankHex CIVEAAR ParCMAaTRHEATE HELANERTY TR BIC CHOMCTEL OTACTE-
HEIX BCIIECTE S0k HEC ﬁ}',ﬂ_l."]d. i COCPEROTONHEM BHHMAHNC Ha TeX OB CEoicTRAEN,
KOTOPRLIE XAPakTCpHL UTE BOey EIPL‘,‘.’I_FI‘HHHI'I.’!I[Eﬁ RA#ONG BIIacra CooTHHeHEE,

8 30)— Oxcuas

E? Jadre onpegancuws OxCHLOE W NPHAGANTE HX NEHE0,
Yro pam wasectHo ob vHaHkaTopan? O Hasof Qensin M npssangoT?

SEIP.'EI'HHE.. I'Ip:: TERTCHIN KRMITICCENN CBEoleTR KECTOopOaa MeE M-
O ICE © PEaEiiasn OKHCICHIA B ORCHAMIE. Ha ocHoEa g Eaknx
NPpHIHAKOE B ETACC ORCHAOR BRICACHED CICIYHRIITe BCIOBCTBAT

Cal) €O, H,0 PO,
ARECHY KT AIREE | CUDCIL
KilALALIEH wrepeaga [ TV FAOPOLL :t.'nﬂ:-l.||-c|-|u|"|."l
Cu,0 Fe,0, Si0),

ARECELY QKL L,

stegn il i ea s ) ] r:|:|u¢.:|t|:r.u-!|."l.-']

Bl.rlﬁt'F-HTl.' N3 P HCAC HHIAX RIJHIJM'_I-'.-‘I B CCTIN I.P‘l.l-].l'ln]]u"."ll:l DRCHAORT

H 4. Ca0), CO,, HOL, HO, PO, o0, NH,, HOIO, Fe, 0, S0,

1ne



Hrax, poe OKCIAW (16 COCTARY XA IETCRIEYVIOTON TReMa 0O0NIHM pILEHaRE-
M ToDOTE DRCI ABANCTOH CAOMIHLIM BEUIECTEOM] COCTONT Y ATOMOE JBYX XKHm-
MECKHN ATCMEHTOR OMIUH 13 ATCMeHTOR — KICaopol.

Bee aTH NpHEHAEN MOTYT OBITE BERUGKeHED ofieil opsyroil, 8 RoTopoil
F — aTOMBD XHEMHUECEOND 30EMeHTL, OGpasoaaBmerd akci; () — aTosbl EICIo-
poia; o — HHICKCED, VEAARIBAKINE HHOT0 ATOMOB BICMCeHTOR, OGpPasyims
RO

2.0

T

Crcios Muoro. MpaETmimeckn Boe NPOCTEIC BEieo T mRIT eENCIcHn ohpa-
FVIOT OECHIEL ATOMEL MEOVHE CMCHTOR, DB PAaHEIC SHASCHIE BaIcHT-
HOCTH, YIACTEYINT B ollioBEiHid HecEolbkiy ORCHADE, HANPHMCD A30TY oot
BCTCTHYET NaTh Bemecra: NO, NGOy, N0, NO, NO,.

IMoanarosMiuMcs ¢ @uaseckHse CEolcTEAME 1 n:mccuqbuxauﬂﬂi ORCLd R,

Hamecs © BLINOIHEHL TAf0PpaTopHLIY onbITOR.,

1. Pacomorpure obpasgs nepeuicicHiLx DLEITE GRCHL0N, YoTaHo-
HHTE HX AFPETATHOE COCTORMG 0 RET, HOTOMLave Tafnmy.

ArperaTHoe Toesmepa- PFacrio-

{mpm H. .0 AvanH, "G BB
L0, [aaoodfipadsoe Becuserinih <5, "
HEE-.F Ao Becimerrnng 1] -
PO Teépane Bearail 422 1]
Cu ) | Teépane Kpacueri 1240 H
Cad Toepaoe hesedii Hal4 I
Fe £), | Teépaoe Kpacho- 1562 H

B rHEah

5ild, Tetpane BecuseTanil [550 0

2, [Momecmore 8 npodupen © soaoil geforemie (PasMepos MeHbine
comyeanod roaongn] nopuam okpouaa gocdopa (V) okcnga kpes-
A {IV), oscngs sueaps mooxcaasn seeaeaa (1D, Passemaire cres
Arpnsm magodrasn, Yro aadmomere? Bo sce npobaper gofasnre
o 2—5 manan saesyc

1A%



Pemiibrars LA CHIEE 3 AR JEHH B TAR L IN3R0AH 0T C1ETTE Bl
BT € DOUTRIIOM . PR RIANE @HEEeckiy CRoilcTh oRCIIoR.

MNponegenne onbrra 2 ycEIaeT Be TOABED & Pazsioil PRCTEOREMOCTH GECH-
JUOE, H LB THOOTY e B PealihTATe PAcTREOReHHA B RO0E COSTHHEHNTE PaitHorn
MAPAKTCPA: B ojiHOM CHVIAC JaKMVE GKPACHACT B CHHNE DECT, B JPYIOM — CT41
EpacHiis. 3To ibACHACTOR CVINECTROEAHMCM [DAGHBX OKCHIOE, 0T IR Ny
N CROBCTEAM, — KRCIOTHRIN 1 OCHOBHEIK. PacesoTpis prcyror 63,

ﬂmﬂ : Hecoasahpasyningine
3,0, O NGO NO
"-\-\_\_\_\_\-\-\-
-\-\.\_\_\_\_\_
- i T
K narrrhie AnupoTepae A ORI
V_WTHI . 1. v Ln
HHIUH M,ﬂy :'-'I_j,'q’_fl'.,‘I MJ{]}
|
J.I].'IHH!!I.I‘II
SRR ; - 9 '
co, L V,0, ¢ BeO,InO ¢ w0 | NaO
SO, +HO | | MeO, | ALO,.Cr,0, | MgO | | CaD+HO
PO, | map. | I, | Fed) : Bl
|

Hepacreopisel 8 Boge

R s M A
¥ -\l L
HI:'H'.'II'J'I'I.-I nﬂ'l‘lﬂl.ﬂﬂ‘lll.ﬂ
. N
e

Pue. 63, Kaaconpimiinis orciugos i IpoRcisos
(1 CEPAETERY KHMENCC KUY CReACTE

Kag BipHo 13 OpHEcAEHHEEN B oXeMe ofiinx opsyl, ocHOosNbIE OKCHTbE
MOTYT BLITh 0bpasoBEadkl MerTattavu (M), opoastmommsm satcaTHocTs 1 s IL
K xucaomisid OTHOCHTON I0TH BOC OKCHAL, B COCTAR KOTOPLIX BXOLAT, M-
MO KHCIGpoga, aTosMel deseTasios [Hu), & Tamse okcHasl MeTAAE, TREELH-

YVIiooviln v
HHINK BAICHTHOCTE Doaee IV (VO . CrO), - Mo, O 6 ap.).
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Meraui, apogergaimpe saredTHOOTs 1T w IV, a mnocaa w11 obGpasyior
ﬂmﬁmmepuue OECHOBE 2T GECIIET OTIHRMEKTOE OT ORI OCOBeIHBCTIMI
MMM cKHK eroticTs, [Togpobaee sl TToIHAKOMIMCE © M BOERe, 4 N0KE O
CPETFTOTHM CRO0E BHEMAHNC B3 KHCTOTHRB 1 OCHOBRHED ORI

Muorie KHCmersn i oCHOBIHIE MOGKHO IOIVIHTE [VTEM PARcTBRCHIE 00T
BETCTEVHMIINN ORCHAOR B Boje. PAcTROpCHIe oRCHAOR B BOJC — XHMIMTeCKIT mpo-
LGSO, COMPOROTAr i ofpaioBEaHICM HOBLD SIMHCCEEN COCTHHCHIT:

Co, + 0« [HLO, | Na0r + H,O =
£,0, + 3H,0 = ZHFO, BaC) + H,0 =

Hazpanna rpymin oxCHIOS OTPREIOT HX CHASE C APVIHMH KIACCAMH HEOPTaHH-
SECKIN COUTHHEH I BOLIET SacTn KHCIOTHIN ORCII0R COOTRETCTRYRIT KHCIo-
T, NPAKTHYECKE BOEM OCHOBHLIM OKCHIAM — OGCHOBAHHH,

Oauakn He poe oEcHAM pacTsopumbl {cu, pac, 63). Tag, Goasmmrcmo
OUHORHLIE CECHAOR HEPACTROPHMBL. B HCKIHNNMCHIEM H3 X HHOE SRIHETCR
STHEL OKCHL, ofpaaomaanie aeserrrason tassases nogrpyn E e I rpyon Mepaoee
AMHeCKoi cHeTeMnl areMerTon (kpome MgO, BeOr):

Li, O, Na,0, KO, CaQ), BaO

Joponwe. Haitanre s Tabmme sl lepimanaeckan CHCTEMD XHMHHECKIT
anesenton JL FL Mewaeaeesas aHasn anesmeutopmeTannon, obpaiy-
WIHX PACTBOPHMBIE B BOIE OUHOBHLIE OKCHALL, 18 SANOMHHTE X,

BOMMIMACTRG #e KHCIOTHLX OECHAON, HAMPOTHE, PACTROPRAMI B B,
Faech MUKANMEHREN RRTHETCH, HanpuMep, oxcnn kpestoss (V) — 510, Sro pe-
IEECTHO BAM XOPOm pAKoMoe, ORCHI KPCMBRE COCTURTAET OCHOBY [REUHOTO 1
UKL M MHOIHX MEHEPAI0D, B TOM MIBCIE PEIENE 0 OYEHD KPACTBLI POPHOT Xpy-
CTHEA, AMETHOTEL, WITpHING, sl Maorne Knomorime oRcam, ofpimsaHse
MCTAULTAME, MLAOPACTEOPHMEL AN HEPOCTBOPIIMEL,

Ecan omcnan He pacTRoOpa]iTea B BOIe, TO COOTHETCTEYIMIIG MM KRCIOTh
M OCHOBGHIA TOTYEANT THAME COOCO0aMit (KOCIEHHLM TYTEM ], © RoTopLamn
MDD THEIHROMIMCH TR,

Kucaopogeogepscimnmne  sncaoma o OCHOoBAHI R naRer 2udpokcudai.
Trre caome cacaoe. Co CorToRT i sys gacrei: ercdpes (o rpes. hiypeddr — o
ans) + okctid (0T rpeyd. QXS — sHHcanie ),

OcHOBHBIE NOHATHA
Kucaomusie, ochdatisie, anfomeprnte oxcudn « Tidpoxcudn

Bonpoce v 30aoHMa

ik I. I:‘E:"'l.ﬁ|'.H'¢'l'f|-'.!|:!||: TETLEL R "L'Hlﬁll'l-[bl}l CYKC TR rll.'ll"l B HLE B |.'|:‘{.'.'l."|-
1) 50, Ba0), CLO, %) 50,, CO,. PO
2 Cald, N:-lEU. Rh!{} 41 FEE'.I' Mgy, Hg()

ot



A 2. Popuyma TRALED KHMCIFTHLX GECHIOR TPHABEICHED B PRIY

1} NayO, B0, MgO

) GOy, Fe Oy, NGO,

3 GOy, PO, MO

1) L0y CO, MnO

® 3. 1r-I-r-u- Bl AHaeTe O npaMeHcHEns orcngos COy, HO, S0, »oap.?
Cocrasyre chopsyma oscigos: 51V}, Cu(lT), Trtlll] Hg (11}, N (V).
PV Se (VI CHVIDL Kasme #3 gix sCryinunT 5 peasinmm © nopoi?
CocTapyTe YPRnHCHITA 3TIHX eREImiL,

OcHosanns — rMAPOKCHALI OCHOBHBLIX OKCHMAOE —

Haniee caefsHdn colepsit Tadnaua pacteoprmocTd? Hak eo nossso-
EaTecA? Hanwe SPUSCIER HASHIBAHTCA WHAHRATOpPEMMT Hakuke aHgeka-
TOpEE &k MIB2ETHBIT

rIl'.I!I-{II.'Tfr'.Hﬂ-I:h{ E OHAKOMCTEY CO CICIYHIINM ETaCCoM HOOPBraddaeCEdy Coci-
HCHIEE — o Eea LR

4 B osieTipe npeipEd OoMOCTHTE G9CHE MATCHERNE NOPUHE (CTolk-
BA¥, CEOABRG YMECTHEGCE O Hd KOHTMHES HOGER) ORCHTOE MMM I,
Gapua, EUikiEd B sega (1) 1 npuacire & aam oo 2-3 ua sosL.
Baioaraiite semecrsa b npodnpeax. Ute opoiaonso: Bo soe npo-
GHpEN ZofdBETe N0 HCOEOABKY Kaneth e Houdrmaie i,
MomieHnLe peasyabTarhl Hadaeaennii npegcrasis & adnme 15,

Tatiawga 18, CasiicTeEn HEROTOPBX CECHANE

- Crrpomenne Oipuacka Uro
Omem
B Bojie .ﬂ.ﬂﬂ;ﬂﬁl‘ﬂ}lﬂ n'p-uuabul.d.rln

Baly PacTeopiiac MaTionas [P BT HC T
FHLC R L

Cialy PacTeopuncs Masinonan

HC DT Thi

ALY He pacricpuica He mamenisice He nprssemui
OEFLS L LH

Cu) He pacTspiuics He sasenniace PRI
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Hlanictenne GHpackH q’.‘lﬂlﬂ'.h.'ll!'l.'l'.l"':L'll"]-{IIE Ha MATHHOBY CHACTCIRCTBVCT ook 13-

PAAMHEAHIE PACTEOPIMOTG OUHDEIHIE E:-u[l‘..‘.li-[:n= I MO PCTBOPHAGTO OCHOES-
His Ca(tyH),:

Ba() + H,0 = Ba{OH),
PR TI R R

Catd + H,0 = CalOH),

Mil.ﬂrlFﬂﬂuil-llﬂlHﬂ-E‘

Ormupabe ORCHILE HE PRCTBOPIVINCD, HO MM TORKE COOTBETCTBYIOT T
POKCHILL — MEP@CMEopUMblie OCHOSANIER. KOTOPLIC THTYHARIT 113 COUIHHe:
HEFGT MCTILUIGE ITHEAM CIOOiRIMIL,

B cocTal 0CHOBAHIE BCerga BXOORT ouBH ATOM METLLS B CRICKHHLE ¢ HIM
sudporcozpynnnl — OH. Bancurnocrn ryipokcorpyinm pasHa i,

Ocnosanna M{OH)
Pacrmaprsinie (imémou) Hepacrsopnsee
AMaldH, KOH, Fe{OH},,
Caf(OH}),, CufCrH],,
Ba{OH), Mg({OH),

OfeHb BAEHO OTIATE PACTROPHMELS OCHOBAHNA OT HEPaCTROPHME. Jlia
FTOTD CACIYET SNOMHATL, 970 PACHE0pEMbE OCHOGANER, nan WETN,
OOPEAVIOT SACMENTIMETOLIG trannodt noarpyime | orpyoeoe (RA-rpynma) Tle-
PHOAITCCROH CHOTCMEL, 8 TAKKC SACMEHTH asiol mogrpynos: 1T rpymma
iMA-rpyrmma}: it Gapoit o crpommmil, Ceoiicres pacmnopassx o gepuc
THOPHMBLI OCHGBAHHIT cymecTienns paaneaores, Lo onpenessana pacrsapi-
MOCTH OCHOBEARIEE MO0LaVETC ML e prIcEaapEMocme (os. ipopaan et
HHER}.

Oenosanne rEapoOKcH KAUILIHA sacysrsaet ocoboro sansanng, B rafomne
PACTROPHMOCTH OHO OGOAHANEHD KK MATOPacTEopHMos (M), K aanopacteopi-
MLIM OTHOCATCH BENECTEL, KOTOPRE PACTROPHINTCE OTpaHHMcHRG — MeHee 1 r
m 1N pogee, 5o oaH@seT CARomee: cean B orakan, cogepasnn 100 pac-
TRopHTeas, nomecrits 10 r gpreTamnmecEors reapoRcius kuismas, o 1 rose
IMECTES PACTEOPITCA, & OCTAALHEE 9 © — HeT.

[poapacims SHAKOCTE Bl OCUIKOM ST NPEICTamiaTs: cofoil pacTeop me-
aoun — ruaporciga soteia CalOH),,

Bam SyvaeT aHaMITeInN0 YI0HHEE COCTARTATE HAABIHITH OCHOBAHIG, 01 Bl
BOCTIOTEIVETECh TPEUIGHCHHEINM AArGPHTMOM.

by



AAropITM COCTARISINA HATRANNH GCHOnANmi

JeiicTmne Hpusepn
|, Canpo srugpoRciugs (M. mates) Puaporcig wevesa (1T Fe{OH},,
regaporciyy s Ty Cu (O,
e, meare (1) f:u{ﬂH}E,
B Vs nasERTIerH MeTLTT ripokci ks KOH
(s O HepeesbE L

2, Haamansie merais § . Dasess )

[Iéromu wasecTibl ¢ gassnx apesch. [ospTouy 4ns Wi XapakTepln W e
PHSCCKM Lo HBIIReCH HadraEid, Janosmanre e ROH — earoe kann, NaOH —
el HarTp, {‘.a{'l']H}E — FENEHRL WAECCTE. PAacTBopil FEAPORCIaon DAps i Kalill-
LA TAKEC HMCHOT HCTopHaecEie dHassadusl Ba{(OH }! — DAPHTOBAR BOAA,
[h:[)l-l].t — HARCCTEOELS BOIA.

Buisoge

1. OCHOKIHNAME HEILPAHTCR COOKHLIE BETECTRL, B COCTI K-
TOPLY BXOET ATOMB METVIIOR B rHIpokcorpyim,. Yucao moe
PORCOCPVIN (HTPEIEIHeTCR BLICHTHOC TR METALIa.

2, IMo xapaktepy CEOHCTE PAziidanT PacTRORRMEIC OCHOBLHIA
(IO | B HCPAaC TEO PRMEIE CHOBAHAN. CIeIyeT SanoMHNTh -
o NaOH., KOH, Ba{OH),, CaiOH), (MasopacTeopia ).

DcHoaHBI® NOHETAR

Pacmeopumsie ocHosahia — wetown « Hepacmeopumsie octo-
aanun « fidpoxcozpynnm

Bon Ptk B IOAOHKA
B 1. Popuyas TOALKD OCHOBHIE TPRBCICHLD BRIV

1) KOH, K,50,. K0 %) H,80,, LIOH, Li,c0,
) NaOH, Cu(OH}),, Ca(OH]), 1) CusO,, Cu(OH),. Mg(OH),

B periipassos pajy o e pEHETE mEaoe.

B 2. HasoBurTe BCicCTBA, COCTIR KOTOPLIX BRIKUKACTCH CICAY I LIANME
tpoparyaasain. Culd, Zn(OH),, Al(OH),, Fe 0, Na 50, Mg(OH),,
Hg(), Ph{QH},. Cr{(QH]},.

& 3. o opearose o CoeMe COCTapsTe COOTRETCTEY MRS YRaBHCHIA
Prariii

a) Li— Li,0O — LiOH i) Ca — Cal) — Ca(OH),
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# 4. [Mpepaownre ofbacHerne caevomesy garry. Hazsaune ragpor-
CHEL HATRHI BOCXOAHT K HAIBAHHE AHAMCHIITON B APCEHOCTI CPi-
netcroro cacps Bagn Hurpys. Kagan coass soscr HLITE [Ipociiese-
HEL BMECIHTY HIINITES

Kucnotw

Kakwe WHcAome BaM WIsecTHW? Mowmete AW @bl 4To-MwED pacckazaTh
O PACTPOCTREHSHHH ®MCNOT & npHpoge? Hakes sMCnoTel SCnoaAsSyonc
B KASECTES NMLEEs gobasos?

Kax mm Yl AHOCM, DA CeCAMHCHEA. [RICTRURHMIE KHCIOTHIAE ORUELR0E
L F-I:J..'I.liili:l Eilﬁ[miﬂ'il'l'i.'ﬂ COOTBCTCTIYHIIEG HM FHTPORCIEIE — MR,

B cooyn © EMCAOPOIOM BHOCEM JRECYEY ¢ ropHopi oo,
B nponecce ropenusa docdopa odpasyetod Deail TveaE — O
dpocchopa (V). FIaaIcoEs oMoy, DpUALEM B GAHKY HEMEOM) BOALL,
IAOTHO JaKpoes €8 o perpaxaes. Yrobe yBenrscs B oM, YT npo-
MAOMLTE XHMHYCCKLR PEakiing, pocnoibavesey nuansaropos, Ho
BOALMEM HE PEHOTITATENH, KK B CIY9ae © OCHOBIHILEME, @ KMy,
Pacrsop aakmyea B soge uueet duioneronait gset, [pe anbassenmm
eTo B BuHEY © pacTenpos orca gocthopa (V) neer nugnkamopa mo-
MEHACTCH HA KPacHi, OFuacanTs Hafnmanesos SIeHne noMokeT
CIECY RS AT

AP + 50, = 2P0,
PO, + 3H,0 = 2H PO,
EARNNT :|:|-|||:|:|e'n:|l|.|i| - ||:|:|a|.'||:|.n'.|

Flasmenemne OKPack JaEMyea B lZp.iiE!ll.nlrl HECT CRHACTCIRCTEYCT O Hi-
JTHYITHH K TEL

Kucromamy HASRIBAOT FHAPOKCHIEL KHEIOTHRIX OKCHADE, § Take HeCkueaon-
PrIHBE KHCIOTEL (PACTROPEL HERFTOPLEX FA300ipasHbix BOYOPHIHER CoeiHHe-
HHIT B BOAE] B GOALITVE) CPVIIY ORraEiaeckEss KHCIoT,

Opranuueckise KHCTomb MyPABBIHAS, VECVCHAR, JMMOHHAR, IMARCICBINA,
AHTAPHAR I SHOTHE ZPATHE — WIPOED PACHpaETRAHCHEL B npipoge. O 1asEa
W B CAMBY PAAHBIX [EIAX MO RIVETCH YeaoBesos. (MBako nojpoisos 3HARDM-
CTRO C HEMIL AICT BAC TPH HEVICHIE GpraHHscokodd Xusmmn.

Foacordi KAl KHCTOT MO mPeICTIBIT Creaveons obpasom {puc, 4],

kit



n
Krcnoms IEI-A
S
Heoprannueckne Opranmueckne
e HOCHIH., ':H__lf:[ HIH
K 3 I::-L'L'u:m:.-ml.rl:s-,u,:ll.w -
!E.-'Ll:lpl'.l..'l-l:il.u.t:ph'llll.llr.‘ T |'.1;|1::H1|.u"||||ﬂ:-|:
CELP L L] ? S
BEIOPEY LIS SO0 sl
HMN E}:_I, HL“";[‘-"-I' H:‘EF{']* HF, H{, H,_r":'-
T E:l’. :Il.'_'nrl::lll:lmlcul.l;nl EMCALT

AJGLIIES COCTIGL 0T PRI HECRELITHNMECKIX KHCQOT TEMATHCT SACA1TTL
HX UEELH‘['L‘ HPFHAHAKH 1 CE:IJI“F!I-IIH.PT.:IB.':ITI.- LELLE Rl L= L= 2R A

Kuctomami HAaIBIBAKWTCH CIOEHEE BEMECTBL, B COCTAR KOTOPHIX

y HXOANT OJHH TN HECKOJABKO STOMOB BOAOPOAA, COOCOGHMBIX 3ame-
_"E ‘  MIATHCA H3 aTOMBI METALI0OE, I EHCAOTHR 0CTAaTOK — OJTHH HIH He-
CEONBEG XHMIMECKH CBAZARHLIX ATOMOR,

B xpsirsecsim peakiias oOMen:s o SMEIEHIE KHCAOTHLE OCTETEH He paapy-
WEARITCR W NCPEXOIAT Bed HIMEHEHNIT 13 COCTIR MEXHLIX BENECTE B MOISSKY
WIIH SR CTHILE MPMUIVETOR [REAKITHH,

Ermr ofomasmrt, rpyiimny aroMon RHCAOTHOMN GCTaTke Gykeas r’n (rie m —
WLTEHTHECTR ), T noayms ofuryss hopayay KincaoT:

H A

k= IFH'I-PM_'!.'J'ILﬂ RILAHG, T GHAMEHHC IRACHTHOCTH KRCEYTHO O OCTATED Onpee-
ACARCT WMHCA0 GTOMOB BOZOpRoia, EXoisiygiy B OoCTaE MO0V sl KRCTOTER. B ceo
DUCTHEE, BATCHTHOCTE KRCAOTHOTO OCTATED HAXOAAT T STHCTY SQTOMOEB BOILODOEE
1 CAHEHAMANT [_'IHME]{{I“ IJ_.I-[q}PDﬂ, KOTOKLE CTABHTCH HA KHCIOTHLM OCTaTROM
1 OTHCHTOA Ko Boeil CEYILTE ATOMOE, l]ﬁl’.lﬂ":ﬁ-"lﬂl‘.'l.l_l-ﬂ{ L35

1 1
Hanpusscp: Ii"-«[l]_l. H "'.rli}l. HS. HPO,.
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Janosupre opayin B HAZEAHNE HERGOAer PACTIPOCTPAHEHHLIN KHCAOT
(Taifin. 19},

ml.!d' T8, Hexoroper ncaors n mx cons

KEuecnora Haapaane KHCAOTE Hoapasne comm
H MO EOAO A | CoaER ) b TR
FF 'lllnr]:ll:huu..'l,e:l[.l-c‘:-.;l_u:l.u {ruassREL 'Il-lrl'-::-p-u:,:;u
HI Hopopogogpoasai o
H.5 RS ERR R iR (T Cyinduiye
Hf"iﬂl Cepran Crnndrress
f'I:ﬁﬂ_.‘_ Cepnncras Crandnna
HNO, LR TRIT HurpaThl
I'Iﬂ':]E .'L"'l”"]'lll."]'nlll I'] H'J'I]H'I'.llr
H,CO, Yo Baphomerne
H.50, K pesanienas CHAHELTI
H\‘I’ﬂ* 'l‘Iln;h-n:];u:q;nm.a |;q;|p'|'q;u;i;n;ﬂ:uj]¢:pq|a_|{] '|-l:|"|:ll.'il.i:d'rhl 1_|:r|:rr||r.||-|:||.||.'q.1rr..1r

CRORCTRO HEKOTORSIX KMCNGT, Cefiiids KEc onmid — SEEncTh B mueTs) m oG
Xal, o e Tamerer oaus [Tpe pacmeopenmi cf b poge ALRCIECTCR 04CH
DI KOZIFMEC TG TETIAR, S0 MOMKCT ITPHBCCTI KC K BCERITAHHED PacTiopsE,
[Mpy cwemmmaHny cCopHOR KICAOTLE € BOADIH CASIYET HLIMBETE KRCAOTY B BOTY,
ame mbopoT! Coprusn KNCInTa — FHrPOCKGITHSMHOE PCIIECTRn; DHL OTHHMACT B
Y ¥ APEBCCHHLL, BYMATH B APYTHY GREAHHYECKIN BemecTs, obvransan ux Cepras
KRICTOTIL ITPMEHTETCR L TPROTEMELE TN YEGH P, APYIHE KHCIOT, BIpLIETATLN
BUIIECTE, HUEVCCTRCHHLX BOUTROH, B EAECTRE ATERTIMUTITTR B ARKYMY I TN,

Copstreas (xroposodopodiian) KHCIONIE — PAcTROP XTOPOMUIOPOT B Boge
(27.5-38% no macce), BecpeTHAR FIIROCTL © praRny mumxos, Kounerrpiapo-
WRHHBIE PACTBOP EMCAOTH 4ALMHT: Hi Boagyse, o oFLSacHaeTe s Mempe e
sanposogopota. CosHas Kncaora IpUMEeHAeTeS B ITPOM LI C HHOCTH LUH CHETE:
B KAOPIUEOR, MARTCHCHIE METAULION B3 Py, TP TPRIIEHITT METTI08,

Texuuso BelonocsocTe npe poBore o cwonorosw, Muorse keenerne — cakme
WHIROCTH, KOTOPLIE MOTYT DHEBEATL XHMIMECKHI (000, TOGTOMY CAEIyeT nabe-
IHTE MOTLTAHNE M PACTEOPOD Hi Kevky 1 ogesay. Ecan sro nposssomns, geofixoe-
SN GLICTRO CHMBLITE PACTIOP HOUILITIM KOGSEcTIOMN BOILL 3 30TeM e
AOWATEH PACTROPOM THTRCBON COAW [MHIPOEA POOHETI HaTpHA ).

Denoarbe NSHETHE

Kucaomu « Kucaopodeodepyucanjee, Geckucaopodinie Kuciomsi
» Kucaomivitidi ocmianon
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BBI'LFECH M 3000OHHMR

A 1. PopMYAR TOARKO KHCRPOICOICPENIITK KHCIOT NPHBEICHE B PRIy
1} HEL, HS0,, H PO, 4) H,50,. HNO,, H,PO,
21 H50,, HS, HS50, 4) HNO,, HF, H.5
A 2. BanenTHOCTL EHCAOTHOMN GCTATHL CEPHECTON KHCTOTH PaBi:
| 131 2 11 3) 1 IV
B 3. Coeapnunme CTPeAKiMn HISEHAR KHCIOT © MX XApaKTepHLEM
CROCTRAM M,
1} vECYCHAR KHCAOT A, KoupmenTprposaHyan, aemydaE, o K-
2} conAHaE KHCAOTA TTANEIM TP POR
3 cepHAR KHCIOTE B. Jleryman, ¢ samanos Tyamx ang
4} cepoBoEnpoHmE B, Jlemywan, © prakiM xapaETEpHEM K-
KGR KM
I Tamcnan, MacASHMCTLA #LAKOCTD,
T a1
B 4, [lo npepromeHol CeMe COCTRBLTE YPRBHCHHA XEMIHECERY e
AKLIHH;
1y C—C0y —+ H,CO, 3 B — B0, — H,BO,
) § — 503, — 50, — H,80, 4) Ba — BaO — Ba(OH),

§ 33 }— Conm: coctae w HOMeHKNaTypa

E? C ®awod CoNbo B NOCTOAHMD BCTpedaeTeck B Bary? Hakue gpyrue conu
Bas #ApACcTHHT Yro Bnl MOomeTe CHAZATH O COCTABRR CoOnei

Bl noasagoMuamen © CoCTaRoM KHCAOT, BLYTIH Bx HassaaiE. Hago mepe-
ROULTL: K IAYMeHHN X cooieTs, OHaKD B pesyisTame MEOFHE XHMHHECEIN Peak-
i OHPEIIGTER CIOMHLE BEMECT, OTROCHIMeCH & cncey coted, Tosrowy
M HEOHRNHAMO TOAHAKOMATLCA © COCTABIM COUM, MX OGIIME D]FEEHREE M,
ORTUETE TPHEMAMA COCTALIEHIE 100 POPMIT 1 HasnaH i,

CosraMN BHATRIBINT BENIECTHY, Eﬂ-‘l‘ﬂPHE COCTORAT HE ATOMOB MEeTALIA
H KHCOOTHOND OCTATHR.

-
pan wa —

Ofiman hopanyia coacii (A, — oi03HAMCHRE KHCIOTHOND OCTATH )

M, A,

[MTpodepe: KNG, Na 503, Mg (PO, ).

14E



Dopuyand coleli COCTARTAKT HA OCHOELHNIL VUETA BATCHTHOCTH METANIA
P RICAOTIOND oeTaThh. PRocsoTpis mpiiephl CocTanaciie open 1 iasnan
CORACi.

ANropHTM COCTARTCHAR IOPMYIN CONH

,ﬂ.l:ﬂl:-r_m: Hpasepe:
L Saneccorrs NHMEMCCEEE G I 1 |
METIULIE 0 ERCIrTIOrT CeTaTKil, {:E-F":]+ Mg[’ﬂ'ﬂ,

&'IIH‘L'II].TI:: BN LT TR T

2. Hatkrn sanschbmes cdmgee -1 =46 =1 =2
KPATHOC JHIMCHME EEHTHBCTI

3 Payesnti TIERTVIBE O ST

u:l HL ISR T R T s ST G:1l=9 d:ll=]
BESRENBICSTE PILRERE COprihs minsy B I I S |

R THT = o R Hi {:HHPGJ HF;HG_._

G A WLIEHTHOCTE KM AT TG e Il = 2 dio]=1
ERCTITEGL 3 AT KT :tl_.;l:'l""'l:]*]-.E [‘ul'lgl:f"-]i._!_,;}E

KR T HOA) O T TR

4. TTpomepss: mpoHaacLenme I3 TIL - 2= | R R M
EE NS BATEHTHOCTH Me Tl
Ml &0 IHACKE A0IEHE LT
PUBHD EGLTCT IO I
ACHWKE L0 KHCIOTHOI SCTATER

5. Haaapime ERcIomiaero toTaTedL Haagamme seranna Yrazanne
{caroradtm 149, ¢, 141 [poa. naies) FHAMS IR EALICEHT
HOCTH METAILTA
fecan o

e i s

Hanpastep: nuTpat seresa (11} — Fe(NO, ). sowopaa anmossns — ALCEL, oy
T HaTpua — ."'-.".if‘ii}d.

Bieraiy drasierec ks choileraon conell SRIaeTod N PARcTRopusMocTh B BOE,

CHEIcHEA O PARCTROPHMOCTI COtell CORePaEaTol B TallTiie PAcTRopHsIoCTH.

Japouwe. PacomoTpite Tabanmy padteopisoctit coacil. Kakie Buigo-
Akl PACTEOPHMOCTH LA Bhl MOEETE CIEIATL?

Iley moci BCROATHCTEH, Bld {ﬂ]:h.:I.THJ!H BHIMARENC Ha TO, UTo DACTERHME] BCC
COIH AZOTHOIT 1 '!.'1{1."!.'|'_'H|!:|ﬁ KHCTOT, & TAKES COTH HaTRHA M KaTHi. s CAGIVCT S
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OoMHATE, TIpit peicHing EIpoci o PAcTBepHMOCTH B BOJe JPAVTISC coscil mpi-
JAETCH MOIEIEITECR TAGIHICH PACTROPHMOCTIL

Muoriee ¢o/ NpHUMeHAKTCR B BEITY { IO PeHIEd 00k, CONA), B OelhCRoM K-
SHCTRe B EECTES SOHEPUILHEDR YRoGRe il i @ mposasii e HEOCTI TP TTRos
BOTCTEE CTERIA, MOKILHEY C[peACTE, BAPLEIEILTEN BeIeC TR

O cHoaHBE NOHATHR
Coan « Homenmcaamypa

Bonpocw w 3anoHme

A 1. Popuyas ToakkEo concll OpHECACHEL B Ry

I} Zn(NOy ). HNO,, MeSOy, 3 AICL, BaiNO,),. Na PO,
2} CufOH),. CuSO, HS50, 1) AL(SO,),, IS, MgCO,

B 2 Pacompere wHACKCR 0 GUme maapaaes pemecreas: 2o Ol

1]
Mg NO, Ca PO ALS. Fen S0, Nau, S0, Na, MO,

B 3. Cocrapre dpopuyma caeayimmx cogedt; warpar segn (1), xmo-
pua sean (1), ropug pryra (I, cwmkar sarsns, goodor ksas,
CYABT KELAILHAL
B 4. Paforam ¢ ogess i mpuaiTon Mannm XSuMEueckon Tpe e pa
{2, peneanrme cosgysree:
4} ONPEASANTE TPHHALIEKHOCTE KLU COSTRHEHRA K OJHOMY 1
ETACCON HEOPIraHIHErKinS CoemHeHniT;
B ) BT BRI BTN,
B ONPEASANTE BATCHTHOCTE KHCTOTHLIX OCTATEOD B qsOpMyms oo
eI W RACTOTS
Tl ONPESANTE PRCTBOPHMGCTE COReil mo Taianie pacTROpHMGCTH;
a) npoesepLTe cef; CROALED BEIECTE 13 MEpEicIeHRLN B G HHOM
TEAPEANTE WM XOPOING SEEOML (T, €, DLl MORETE OIICTS 1X e
_ HecKie csoicTsal,
Penaurama pafomsn ofoganme B s rpymme.,

Tatauna 20, Mareii xnunsccknli Tpeaakep

Bapraar 1 Bapuanr 1T Bapaant 1T Bapsany IV Bappawr ¥V
Cald K510, H 50, HgCl, S0,
H.5 MNa,() FATLH HNO, Mg, (PO,
Malll H, 50, Baly Bast), H, S50,
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Chconriieriane e, 20

Bapuanr I Bapstanr 11 Bapeant 11 Bapuanr IV Bapuanr ¥
Ca, (PO, ), kPO, F M InCl,
NGO, Pbs 50, Na, 50, Cial)
AgNO, PO, K.POy, CO, Fe
My H, Oy, HNO, Casicy, HS0,
Fehi, £nS0, Cas H, 'O, Phi{NO, ),
HNO, Cu Hyg{ NG, ), Ca K, CO,

XMMHYECKHME CEBOMCTEO OKCMOOB

E? HaxkmWe BEWecTsa oTHOCATER K okcugam? Mouemy osciisi HASbBART Gu-
HARHEIMA COEHHHEHHAMHT

CIRC AL MEBECTHID TCNECKY JaliHo. Meuorae 1 Hins iidan MWTyEEH B M HCCTe-

AODBAHE] AIXHMHEIME B HAMEHE B CROCTRCHHEIX iy TRagaunax. Hanpusiep, ox-
CHA LHHEL B CBOE BPEMA HMCHORLICH =duetocoferod meporhm=.

{? Hakosn ofugde sHMABECKHe caaidcTea ohcngos? 0 HESOTOPRIX HA HHE Ml e
FOBGEHNN, € GPYTHMA Hik SUE NPERCTOMT NOZHAKOMMTLCH,

l. Orcng + Boga = I'mapokcna

B PESYALTATE BIAMMoICiCTRIR P CTROPHMELIN ORECHIOR © Htl'.l;.l.llvl'.lnl:-l EJEFHH}'}EF[‘L'H

I PO EC T RL Hil—ﬂ-l-i,.'l,l]ld-l.'rjd_l_.'- EhL VEC SAMOMEILTH To, NP0 NipakTop FHADORCEIa
SARMCHT O XEAETCDE (rRCRLL

Tum pearim —
GO e T,

R paRcTBOpIMOE
{iméanmn)
Kncaornmei
CRCHA + pogm = EHCIOT
{rpome 510,)
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Hampusep: a) Na,O + H O = 2NaOH
FIAPOEC L, HATHIA
@) SO, + H,O = HS0,

CEHAN KHATA

2, Oreng ocHOBHEIE + ORCHy KRCHOTHERI = Collk
Muoriie oEcHan obcix DPVIH COOC00HE K B3aMOIcic TEHAM,. 8 PerviETaTe
EOTOPEE OlpasyiiTos CoaiL.
Hampisep: a) Cald + G0, = CaCiCl, Tun peagmam —
il PrCiiaT IGLasIgy COCTHHEHEE.
) Na O + 50, = NagsO,
i."|.'l|r|.b.|'|1' I.IiJ.'I'FI:Ii

ANropHTM COCTARIEHAN VPARNCHHA PEAKINH BIINMOAciic TR
ABYVE OKCHAOE € HPOTHEONOI0MHLIME CRONICTRAMEB
(OCHOBHOTD B KHCTOTHOrD)

HeiicTane Ipusep
L Janmcare (hopayin NEKIIhE BCIecTR !‘«Eazﬂ' + 00, —
2, [lawy epopoaynrdii KMCTITIOD SRCHT B MNa, 0+ CO, —
CATh IR YA CORTERETOTIY RN REEE 8 ERCIOTEL fLG‘ij'.‘
Ol Kncrora T
o, - B0,
80, - HBSO0,

S0, - H,50,
N, 0. - HNO,

PO, - HFO,
5, CimvanHTh dyipanay [mpIyETE eaRmn — a0+ CO, — Na CO,
COMH, AAMTHCIR B el HA NepeoM MecTe, 3K Huﬂﬂl T

SEETAANE 13 OCHOBHGN GRCHULE, B - ETOR —
KEHCIOTHEN OCTATOE

4, VEARITE BANCHTHGCTI METRLTN : : 1 {I
11 EHMCTOTHOTD GCTITES, PACCTARHE IHACKOE ["‘"'3;_-!3 ¥ LE": o N“gf-'_[:"!.
H,C0,

5, ¥paBeaTh GHCH ATOMON KR0S atepena | Na,0 + 00, = Na,CO,
B npaBcil B AcEoi YACTAX YPARHCHILE H..'Ell:]', o

B



3. Oreng + Fwaporcag = Coas + Boaa

B arown CIVEEAL SLPREay IR RLHCTCH IIPI.'I"I'I!E{IFID.U-I'.IA}EHI;Iﬁ HAPARTC CHOHCTR
OCHOBHEN B KHCIOTHEIY RO TS HePREIE BCTYTIAEIT B POk © KHECUOTAME,
ad BTOPEIC — BO BAAMMOICICTERE GO ICIoIasi. H.H.I!Il'.l!ll.'l'-l’.‘l:l:

Ocnommmii Orena + Knenora — Eucnornnit okeng + IEzoan —
— Cons + Boga — Cous + Boga
Cu0 + 2HC = CuCl, + HO CO, + 2KOH = K.CO, + H0
1,00,
ANa,0 + 2H PO, = INa PO, + SHO | 80O, + CafOH), = CaSO, + H,O
1,50,

Tun peaxupn — ofsmen,

Mposcaés sadopaTopHiil 3KCTIepHMEHT,

‘ 1. [MosecTure B g8 QpoBHEpER
HEfOALLETHE KOTHNeCTEA ORCHIA
s {IE) m orcana wioesa. [pee-
netire By mo 1,5—3 ua pac-
TISPA CEPHOH KICIOTEL I HEMHO- Mpasop * Ca{OH]),
ro parpeiite. Uro Habaegaere:
COCTABLTE  COOTRCTCTHRYRIILHE
VPURHCHHA Peakiii.

2. PYROBOICTEVACE CXOMOT OL-
Ta (pHC. G3), EOTVvIRTE  veie-
KHCALITE PR3 18 NRIYCTHTE CnG
SCPeE HARCCTEOBYEY BOAY (pac-
TEOP MIIPoECHTE Eansins). B
YHOC GHACTC, UTO B PEIVILTATE
ATOH peakiHn ohpEIveTea He-

PACTEORIMOE BCICC TR OeRong Puc. 5. [lowsctine
HECTA (MEROCTROBLL BOJE MyT- ORCHL YEsepoa (V)
HeeT). BoroMHRTE, B KAaKHX 1e- UL G IEORRER e

JA8X BE HCIMMIBSOBALH 3TY PUak- ETi CiC T

LTHY Hab YeoEax CHECUIOTHM,

MMoa chopsnaoil orcHia 3anmiTe popsyay COOTECTCTEYHECT KICIoTsl, Tro-
O DOHATE CVTH NPORCRoIsmeld pearmes ofMeHa 1 VIC YERACTE KHCOTHB
OCTATOR GRRLAVIOIIEHECE coL.
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.A..'ZII'I.IPITH COCTABRICHHA YFIBHCHA PCKUTIH B-JIH.'HB.III!"EE"I'BH’.E
ERCHOTHEIY ECHEOE OO DI OISk

Hedicrnme [pusep
L oo qropssass csoax PO + NaOH —
BEMECTH Lo
2. Ton duopseyodl KHCIOTHGRD POy + NalDH —
DECITA HATTACETE fRapsiTy “E 1‘;[':}
flmmlﬂ]ﬂlﬂn EMY KEHCTOTEE 4

3. Cocrasirmy gopayay olpaze- I 1m
wipicE coum, JLie aToro HANHCET, PO, + NaOH — Na, PO, + H,O
- - H - -
CHMIMA METAILIA B3 BIENEEH, 30 H_PO)
; WA AR . et |
LM — BHCIOTHBIT GCTiTek; pad
CTARNTEL ELIEHTHGCTH 1 1THIERCk

4. Mognwsins BT IVETHL [Ieii FE{}'I + GBNaldH = ?NE‘F[ }_| + :’.iHu{'.l'
{ BT Lu:l,.'l,].':l M GICC TR H. P{_‘; E 5
T TR Ty g 8] ==

Flaak, pa8 oRcegon HEPAKTCPHED CICRYERRNC XHMHEECCRC CEOHCTER,

I{.”L'_:“r”",'.:- Hq_p__-m (e HOBRH LI E'.:l_.'ll.’l
(R MU + {}C}I‘ﬂl!illﬂii CNECHT DECFJTEL +  KHcooTHREH AFECEL
(Hw 0 LLLe acamn, (ML) Rucnora

MpHeaHeHWE 0HCWADE HEMANOCHE B HeZANaMATHEIE BpeMeda. Tak, Heralwduas
H3IBECTE — OKOWO, KaNbUHA — yie 8 JpesHes ErinTe HonoNs3osanacs 408 npe-
TOTOBMEHHA CTPOMTENEHLE pACTEODOE. Muorwe OCHOBHEE OHCHABI ARNAKITCR MMr-
MEHTAMH HDAC0K, KaK OCHOBHBE, TaK W KHCNOTHBIE DHCHAR — Chipbé ORA NDOoHI-
BOOCTEA CTEHNA. XpYCTANLHOE CTEKND OTAWYAETCA OT OpYrde BHOCE HAMWUMEM K-
cHna ceMHLE. Ma oncwna wposia (HE) nomdEsar nonsposaisHsE NOpoWEK B NECThl,
TEDMOCTORKYSD Kpacky OnA pocnucd dapdopa W Muoroe gpyroe. Bee oBnact
NpHMEHEHHA DAINHUHLY OHCHODE Oa%E B CTADHHY DEPeYMCIHTE HEBOIMOMHO.
Blas+o oTMETHT: CREOYIOWEE. NDHMEHEHHE ONEPEHAND HAYUHOE ONHCAHHE XNHMH-
HECKHY COEOHHEHHA W onpefensHue WX cocTaea. MacTepa, cozpaBaBlume CTEKNO
M 32pHANE, hafHCOaRE W SapopoBLIs MANENHA W KPACKH ONA WX POCNHCH, 8 TaK-
HE MHOME GRYT0e, HE 3HAAH XHMMYECHOND COCTAES BELWSCTE, HO NOAMEYAnH W Ha-
HATHEANM MHOMECTED IHAHMA O HWX, X CBOACTERX, WX COBMBCTHMOCTH © Oy
MH BELIECTEAMM, NPEERAWSHHAKL NPH HIMEHEHHW YONOoasH,

B



Bonpocw v 3anaums

B 1. HsopuecifHanx ypasicHil xuMcceiy peakunil satfepirre 1o,
EOTOROE XKAPAKTCMMEVET (e CROCTEG BOCK KHCIOTHEIX {FECRULOE,
1} &0, + H O = H50, §) HS0, =50, + HO

2} 50, + Na 0 = Na, 50, 4) 503, + ZNaOH = Na 50, + HO
8 2. Hz npHecafHHLIN YRaBHCHN XHMHAECEITN peakiiil Bathcpite To,
KOTOROE XAPARTepiveT oifce CRofcTEO BOeK OCHOBHEIX GROILOE.
1} KO+ HO = 2ROH 3) Culd = HA50, = CuSO, + H,O

2} K0+ CO, = K00, 4} Cu{OH), = Cuald + HO

® 3. Hs nepesnn npuseatanex gopsyn: NaOH, H O, PH,, MgCl,,
H S0, €03, BaiOH),, CH, — suifepire ropailisl BCIlccTs, BTV
HOINX B0 BEAUMOAciicTeie:. 3] © okciaoM cepet (V) 6] © orcagom
KA. COCTaBeTe CONTRETCTBVIIIHC VPABHCHIG Peakmid.

# 4. CocTaBkTe YPABHCHITR PEIKIHA, PAckpLIBamnme CacIyione e
BT R

il

F

: ~BaS0,

_

ﬁ-i Pernabtar paliTiel obCyInTe O TORIPUITCM.

@ XuMHUecKkre CEOACTEA KMCNOT

F? Kakme npapsna TexHuis DesonacHocTy cnagyer coBnogam np pabore
¢ mucnoTass? Kasyi nossoils HY&HD OKAZATE YOA0REKY, NONYHHBLEMY
oMo KHEnaToET

5—7

Ba——==>

B ysee paeme, 90 SOALIIEN HEACTH METATION 1 HEMCTALIONR CIOCO6RI BETY-
GETH B CAOMER TOCIET0BTETLHMY DTPCRPGAOEHNE, B Peyanmme KOTnpns i
TROCTIE BEIICCTI MOGEHG IOTYHHTL X OECHALL B FPHAPORCI,

TaEHe MEmoUEn B XHMIH WEHNGOTCR AEHEm VeI PROami, Tak K
ORI OTNGAGLEOT TEHEHC (I HATCRORIEHING ] POTHLIN KTACCHR COLTHHEHNT H Cnmamn
mey s, TTpupenes npamep Takms peugom;

Pwﬂ\ = H.IF{ ]'
AT i
A < _...-'".-. ¥
Calh Cal{ ]H}E

B



Hrods xopowo paredpdThod B XHMENeCKEY CBollCTEIX ERCIOT, B PRV
CICPEAL CASIVET NOMHENTL, UTO BOE QNI KIK NMDAERLG. CO0CoiHLT BCTVIETE BO
BAQMOREIICTRIE CO BOCMIL IWICHAMN DeRCTHECCKO0TO 300 MOTLUTBR. CAMIIMI Mo
TEULTAMH, HY OKCHTAME H FHAPOECHAAMK {CM. MVHETHPHRIC ANHBI B IpHEcaiH-
HOM Hpisepe ). PaccMoTpisM Ha NpHMcpax OepouicacHisie 00MNE CRORCMER
FCLEE TN

1. Knenora + Meraan

B qemape npofnpis moMeCTHTE 00 OTHOTIRE CTPVRER I Tpasy-
At METIUTOR: MATHITH, MK, ®eteaa o mean, K seromam opaacii-
Te puafAnIeHHL PACTROP Copuod wan coaganil kncaoma. Hro npo-
MO

B rpéx nepawx opobuprax mpoTekan T susiemeckne peakian, Ha mosepao-
CTH METALIOR OOPEAVIOTCE IVILPLEH FisE, KOTOPLIE GLICTR mOIHIMARTCR
mBepx, Sror raa — sogopot, Ml vre SHAKOMILTHCE © HIM DI H3VEEHITN Pearium
PAATIGECHHA B SaeRTpideckns Tokos, [Tpn noasmurannn pLue anmnerocs
MHEOPOEL TPOHCXOANT SparTepHbl xronok, B seméprod npofinpee Ruaxm
BHAMMED HAMEHERMI HE NPOUCKOTHT! METh HE PEArHpYyeT © PacTROpasy e,

Jeno B oM, TT0 MOGHORHOCTE TPOTEKIHIH PELRIIN METULI0N © KHCIOTLMn
MIRWCHT OT PEARIROGHAOR COOCODHOCTH METALIOR, KOTOPNLE ONpeaenseT ux
akeHue B pRdy axmuasocmy smemaros, s PACCMITPHBACMLIY M
CBOMCTH KIMCIOT BAHRHO CIeIymes; MemaLis, ciiosle @ amos pedy focae
SAGPOa, RE ERECHRIONE £20 B PACTIGUENS KECI0Mm. Fro npasuio obobimne
HO HA prcyHRe G6,

PearnmonHan crocdlHocTh METULTOE & ATy AETIHHGCTI VRS OHYMHBACTOH

o *

K Na Mg Al Zn Fe Co Ni 5n Pb H, Cu Ag Hg P1 Au

[ 4 L K}
H*'H,,."L—'-‘H,H“*'H!f M+HA=

METAAA * KHCIOTA —* COMTL + BOGpaT Thin prakin — IaMeniensme,

Hampumep: Mg + ZHCI = MpCL, + H, 1
In+HB0, = Ins0, +H,T |

Pug. 5. Tposina saassonciCTENE EHCHOT O S0CTRUTAMI
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2. Kucnora + Oeen setanaa

Coaroll rpynnoil peasiHil 8sl vEe DOIHAEOSIUIICE [P0 BEyvieHiE caoiicTs
T HOEHLIN GECHT0E:

MgO + 2HCI = MgCl, + H,0
Zn() + H,S0, = ZnS0, + H,0

3. Kncaora + PacTeopisos oCHOBaHHE | HIET0E )

* K 23w pacraopd comanod Knciorsl godanere 23 ganan pacteo-
pa garsyea. Kok HaMcHWcs OKpacks MREIHEITORA: Jares mo o k-
IS DpRAeTiTe pacTBOP FHIPOECITE HATRHL B ITROoCIeqiTe B amse-
HEHICM OEPACKH HHIHEITOPA: o7 Kpacioil 30 guotcTosoll B sares
Ao carpedl. Jaiire ol bacinesmi DOCReIomEITe ThHOMY EMCHCH N OK[-
CHUH TR TOCTENCHEOM TRMANBIHITE CTROpa. mEao:

TR
HO + NaDH = MNall + [-I?{'.I + ]
1 macain 1 moan 1 soum 1 macain

B kncnoi cpele SaEMye oEEIIHEICTCR B KpacHsil nect. To sepe npaanss-
MBS GEAOTH TPORCKETIE HelTRiiE i ENCaoi cpeibl o BodHuEL Hel-
TpAlbHAR (He KHCES, He DEA0UHAR ) CPeia, TOSTOMY JEREMYC OEpaciacs B duone-
ToERI] UEeT. Ecun ménoun NpWIHTE CTOALKS, 9T oF KOUHTec T GYIeT Npekbl-
MATE KOAHTECTRG EHCOOTRL TORE T8 MB0BITOSMHAE, He Npepeariposasinag
€ BHCAOTOE WEAL GERACHT TaKMVC B CHHHE BT,

Hrak, & apoiecoe oiMeHROT0 BEAMOICHCTERA KICAOTE 1T DPEA0SH NHAHcKo-
JET HCiTPANMEANA Cpeanl, TOSTOMY TAKIC PCaklil HASBIBAWIT PEKMILRALE
HETHR I LT T

FHNO, + Ca(OH), = Ca(NO,), + 2H,0
H, PO, + SNaOH = Na PO, + 3H,0

4. Kucaora + HepacTeopusoe oCHOBAHRE

& T EOIVICHHOMY OF YTl reaposcity sencs (I opoeime pac-
THEOD CopHO ERCAOTEL. YTTo OpoMacnnig © OCATROM HIROECHTS #e-
nexa?

2FefOH), | + BHS0, = Fe, (80,), + 6H,0

Hrak, EHCIord pearnpyisT He TOOhKS © PACTRORHMEIMIL, HO M C HOPACTROPH-
MEIMIE QCHOBIHHAME, & B PeayasTate peakipil ofpesyviorcs Te #e DpayyEThE —
Ok 10 BoYia, Takns odpazos, oBIee YPABEHCHNE PeakliE 16 LEHOrsS choilcTaa
COBERAACT ¢ MPHECICHHBIM BEITIE.

%]

E

»



Brisogel

1. Kncaomm BUTYTILONT BOSHMHAMCOCReE DA H‘.Fﬂ.f.'i:ll.'TEI':lﬂ C METULGE
MR, X ORRCEHQMH B PEIPORCHIEME — PacTROPHMEBME B HCRacTiR-
PR BLMIL

2. Bo poex CIVIRAX RIHHM FE Iy RTos HﬂﬂllMlmﬂﬂﬂTI&Hﬂ ORELl-
BACTCH Crefill.

OcHoBHBE NOHATHA

fenemuveckud pad « Peaxyun nelimpaisusaniu - Pad acmie-
HOCHIE MEaLTo6

Bon Pochl W AOROHNE

@ 1. Jonoansme Cxesbd i COCTARKTE COOTBETCTBYIONIG MM YPABHEHHA
| peasIn,
a) Ba—+F—F ] e 8) Li—~F—1
B 2. Csaramin 1 nepeancieiiLg BenecTd BOTYITHT B PRlkiim coas-
l wan kucaoma: 50, CuO, HNO,, CO,, Fe(OH),, KOH, P,0,, CaO.
Mg (OH), 7 Cocmanyme ypapHenns pasiim,
B 3, Corrapyme YPABHOHIA PEAKIHIT. OTPOKS I XHMHYeCKHE T
| crma dhocdpopuodt wucaor,
§ 36 LllEnoun, ux cooncTea 1 cnocobe nonyuyeHus

E? Movepy WEADUE OTHGCAT K MM UPORCKEaM?

Puavuecnne coorcTeo wenoued. B afoparoproil npakTiee Saoro npuxoanT-
CH HCOOI00ETE PRCTBOP Meaoseii, A KK OHH BLFTHIET B THEPAOM COCTOR-
it Moamakompscs nofTHse © HaG0aE. PACTpOCTPAHEHHLIMIT M FMC KL
CAMOE HPOROE MPIMEHEHRRE TIE109aMH,

SFro rRIpORCIILE HETPHA, KiE 1 s, Boe nepesnenenise nupoken-
AN OMEHD ORI, S0 eIRIe KEPRCTIVIARYEC KNE BENecTen Deaono e, o9eHD
rurpockonisEEe, Ha omynn opm sasse, o8 Baapanme — «elknes — oopanib-
IRIT TEM, ST TP DOTEURHN HA KOKY BUSLBARIT (ME0TH, Pyt MEOTHE
OPrHHHMECKHE MEIECTEA, B TOM S0eme mepets o méns s padome ¢ ugeroami
credyem cofpodams npasiag mevuusy Sesonacuocmy, Kpueraamecsne
o caegyeT Gpare Tonsko mmareaes (o nraneros ), Hpe nooagmamm pac-
TP METOHI HGl KOOKY HEOBROLIMO CMWThL PAacTiop Hoanimmm KeaniecTaos mo-
L1 0 HEHETHOBEHIH OMVIIEHHA MELTROCTH, 8 3aTes el TPl iaonam pacraopas
BOPH KHCIOTLL
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& MWIPORCHA HATPHA W KAIHA BRYCKAKT B BIGC IUIGCKIX TPAHVIL
Ecam HeckobED TAKHX CPQHYT IITHOCTOM [IO6GENTE HL 9a00BE0e
CTER B GCTABITE Ha BOSAYNC, To Seped 15—3H) s sioxso GvieT Hi
CUIHREETE, KAK OHH PACTCEARTCH, PACTREGRARCE 15 BOJC, IO e HEoH
$3 BORIVRAL

[Mpit pacTeopeHits METOMH B BOGe BRACARCTOR DOILmoe KOAIMECTED TeIRo-
i {ea puc. 14, e 210 Erpse wfnoan miporo. BOoEssveT B PatiiaiE KM
MECENX NPOHEBOACTEIL, B SACTHOCTH N MAMOTOBRTCHHIE MELIA, Kpacok [Hamp-
ME[. TYIIEH ) B IeI0MHEIX KKy IR TORaX.

C rnyBokod pessocTH YERoass HCNoNEIYeT FHOPORCHT Kansdia. Hanpusep,
B COCTA8E XOPHHUD HIABBCTHOND BAM CTDOWTENHOND MaTepHana BeToHa OH CAYHHT
uenoaeyecTay Bonee 2000 ner. THAPOKCHA NONYSEOT NYTEM FAWEHHAT B3aHMO08H-
LTEHA C BOA0H HEMBWEHOH H38ECTH — CHOHEA HanbUHA. PEaKUMD B3asMOgeRcTEHA
OHCHAA C BOGOH CONPOScHAAET BulfeneHie GoneWonn KoAHYeCTaa Tenna:

Calr + HO = Ca((H], + }
PeasiiHa ralesHA HerausHoN HIBECTH MOMET BbiTh PACCMOTDEHE KaK OfHH H3
cnocoboa nonyYeHHR Wenowsd. TMEPoKoWI, KanklUHR ManopacTeopHe & Boge. Ero

PACTEOPD, HAALBAEMBIA MEBSCTHOBOM BoaoH, obnanasT scemMd CEONCTEAMM PaCTED-
OB Wenode,

CigapokcHILE JOrTHA, HATG W B yeroiunsar K sarpenannm. Hanpuscp,
CAKI HaTp cinocofeH KANeTs api £ = 1404] "L He PAAGITARCE.

Kummsieckie caomcred wenower, [Tavias ceolicTel oRCHA0R H EHCTOT, SED VHE
PACCMOTRPEAN MACTE XPMHTCCKNY CROIICTE, EOTOPLEIC XADaETEPHbE U0 Ieaotcii.
OHoimgis H pOCmHpHES EMCHHIRCCE SHAHAI,

1. Hléaosun + KHEcaioTHBE oECHA

B peaskifiax MeEay ménoubi i KRCIOTHMMIL OECHAaME obpasyiorcl coak
i BoAA (peéakuun obvena). IMTockoasky & GopMyle OECIHEL, SEIRIONETOCT AHIE-
Praos doopopioil BIICIOTR, He DPCICTARICH B SEHOM BHAC KHCIOTHBIT 0CTa-
TOK COOTRCTCTBYVIAICI ORCHAY KHCAOTEL, Npeataracred nog popsyaoil okcnia s
MHCHEBATE POPMUTY COOTRCTCTEVRHIETT cMy KHCIOTED (e, anropars da o T4R):

RROH + PO, = 26O, + 3H,0
H::"'Il:l_':'l
CalOH), + €O, = CaC0, + 1,0
H.Ce,
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2. lléEnouas + Kucnora

ST VAL HABCCTHAR Has Peakiii el TRarnmign | poakis ofstesa):

IhallH + I-lf‘it}l = ':"'-i.h;;f}l + 2]-],_,{] + )

[Mpn pemoIEcHAH peakniil >Toro Bea, Kik MLl VGRS POBOPHAN, (IcapeT
IEALAOBATLCS HHIHEATROM.

MNogTeepouTE IH3CTEQEMHYHOCTE DEAHKUMH NOMOHET TEDMOCHON. TepMOCHoN oo-
CTOHT M3 NPOOHPKH © Y350R TpyBaon. B npofupss HaxXofHToA NoSKPalueHHaR #H-
HOCTe, ECHH oMycTHTE NPpHEOD B CMECk PeardpyHilHY BEIECTE, TO MOMHD HabD-
ATk NOTbEM BHAKGCTH B TpyOue TepMockona {eé ofués yeenwuMBaeTcA acneg-
CTEHE NOBLIWEHHA TEMNEpATYDL).

3. léapas + Coak (pacThop)

Pacrwopes weioiel saanMoaeilcrByioT TOAsKG © PacTROPHMEIMEL COAHBE
[pPeaxnie obseHal):

Culll, + 2KOH = Cu(OH), | + 2KCl

Hrodnd e gompcTHTE OmUGEH TR oliope TRHMEGR, WLDTHRECT P FYEIIHY
JAHHOE CEOMCTED WEI0Mel, CIcIveT COpaRiThoH o PACTBOPHMOCTH COAR e Tal-
NHLE PEACTBORITMCTH.

CITHOMEHHE K HEIHEATOPRGM csoTpe i Tainse 10 5a crpanane 86,

Nonyuenne wenowen 8 noboparepum. [1Ea0w MoryT GLITE DOAVICHEL TYTEM
EREIAMOICTICTENA ¢ BOAod OKCHIDR EAMIHEN 3 METTHOZCMEIBH BN MeTal-
Jecym:

Bal) + H, () = Ba((¥H),

Apyrid enocofoM IeIVIcHRE meroscil B raboparopil SETECTCH [FcTEG-
poHMEC METALIOE B BOAC. YOoIHMCA B 3ToM Ha omdTe. (ONLT OpoRoIHET Y-
Tedk! )

i B epucTaniinzatop © soioil aofaeis
HCCKOALED  Kaneth  cherordmascinsa
W OOMCCTHM Heloabimnodl KvCosick Me-
anta Harpua. Harpodl, miorHocTs Ko-
TOPIGE MEHEILE, TEM V- BOAR, HE TOHCT
o Oypae pearspyer o Bogodt. Tlog mans-
HICM BRICTANAICIOCEH B Xe Peakii
TEILIA OH PacniaRIACcToN, TRChpanpceT-
i B DAccTRIMil cepedproTaill mapHE.
Puc, 67, Peaxos SroT mapiy GEICTRpo. BepesMeliiacTos,
KL & NERROT ABCracTs 10 I RXHCTI BOJLL, -

BpCMEHHD PRCTEOPAACK. DEpacka due-




un.u:t:ura.m:mm CTAHBHTCL MEUIBHOBON. 00 CEHASTEILO TRVET Of o]
ANRAHEA meoses NatiH.

YpasHesie 300 peaEipmn

Mg+ FH,O = NaDH + H, T +4

Yt SacTARANET HET]HE ,u.a;lr-aTu:u TE DIOBEPXHOCTH BOILL?

Ecan npopecTin asaanries il O © RUTHEM, TO Sero WHIITLOE, T P
A mpoTekaeT end Homsee HYPHDG KUTHIT SAropasTes 0T COMPHEDCHOBCHNE © e
Acdt (perc. G Peasias BEIOTEPMIHA, T, ¢ ODPasyImPecd B PeayAbTaTe Prak-
LI CIPOIVETEL OFARMANT MCHLIHM CYMMADHEDM TAMACOM SHCPTHH, MM WO
M P TIEE TN,

Taxmm ofpasou, B AaBOPETORIN TEAOWN MOTVT GRITE IOTEEH L AEME CT0o
faMH: PACTROPCHHCM B BOAC MCTALIOR H HX OHCHIOE.

OcHoBHBIE NOHATHA
Hferovwu « Hoaywenue weaowet « Peaxyuu obMena

Hunpn:u LLetatifal ILE ]

ik

1. C nomomem ypanmesmil pesikiini npiane TpRpYRTE i
CEMe CROHCTER cakoro gamn KOH, usapcecrrosofl soiu, Sapirrosodl
soan — Ba{COH]},.

2, MompymwiiTe, KakHe HPaBEm DPEANCTOMBKHOCTH CAsIveT cofanr
AT TP BPHOSTHCHRN PRCTROPOR IEa0te,

4. Ha papuanra [ siaore sosmaeceors Tperascpa (cu, rada. 2,
. 144} serhepaTe RBCOCCTEA, CIEGCHMHLE BOTVIELTE BO B3AsMO1cior-
AME © COARHON KRcAoTod, Cocmnnre vpanHeHss coOTRe TCTRY IS
[resKimi,

4. Kag Be gymacre, QeicconOpaino a6 B IpoMBIILTCHEOGCTI 00y
HATE IGEAGIH O0000nsN, PLOCMOTREHIBIME B JaHHOM naparpadger
Crrpet ofoCHYITY,

5. B mpéx npofmprax HaxogsTod OGpasns TREPAMK BEmeCTi THI
pPoOECHIA HATRMA, TIIPOECHE KEAALITH 1 ORCiaa nuHks. Kak pasm-
UHTE: 3TH BeIleCTRL?

&, B rpdx npofnprax oanTes plcTiops COaRHON KRHCAOTH, K
ro marpa mownecrgonoi noans [peanosorre camuil kopomemi coo-
COH) 1K TP ACACHI,

7. CocTapeme VpaBHCHH Prariiil, packphUsiomae CXesy npekpa-
ORE

a) Ca — CaQ — Ca{OH), — Ca (PO},

6] Bal) — Ba{OH), — Ba(NO,),

B, Beracarre ofinds (1) excaan yemepog (IV) (v ). soropi seos-
HO IO TE 303 DI ¢ EapdoHaTs K.



@ Hepacreopumbie OCHOBOHWA, HX NONYYEHHE —
w ceoicTea, AmdoTepHocTs

{.? MpuBsgUTE NPUMEpLl PACTECHHMEIX H HEPACTEOPMMEIN B BOSE BEWECTE.

Kamanil pas nepel DpoBegeHiEcs Periiil ¢ HepacTEopH AL OCHORIHHT-
SEIE DIEHENOITOA THIVUEETE I I CBEREODTERHOM BIE.

Jamoserrte: ANA NoTVEEHERL REPACIanpENat DCHGBIHIE K PRCTIeEY (O
el 10 KAl TPRAHERTE [UACTIRG IEI0MH — Aok oD asiaasig oK.
Pacraop codne, ohpasosasioiiic saHoBpeMeBo © OCkey HEPRCTROPHMOND O0-
HEAEILE, CASIVET CAICPR, 4 I0UVIEHELIE PHAPORCHT HCIGBI0EITE L0 XHMIe-
exnx peakiunil. Hanposep, ans nosydenss regpokciaa seas (1) sano saars pac-
TEOP ARG COAM MO M PacTRop A0Godl ugEaomn:

l.'ZuEZJu + ZROH = [Im:E}H:l.rj + 2RK01

i:u{hlﬂ:l}lu + ¥MNaldH = ['.UI:(}HJ.Jl + INalNC,

Jan mepacmaspiMbLy CHCTEMI T M WUIKTCPHED AR RN CHOLCITIRT
OHME PACTEORAKTCH B RICTROPAX CHILHLN KRCTOT 0 [PURTANEK T [P0 Hal ek
FURR B OTUINRLE O MEetoeti) Ha cooTReTOTEVIHIIT oRCg 1 Bojy.

TMogrsepaus cynecTEOBRIIE FTHY CROTCTE © NOMOILE JA60RATOPHLIX Gllki-
TG, TloCAeioBaTeALHGCTE IBITOE PeAC TARTEHS Ha proyHie GE,

'I'In:i_q'!,'l-pu:|-||qc ﬂutl{}“]_, Hecaenosanie caniicrs
HLS0, :
MaidH
Na, S0
} =
. 1 1
Cuso, | _ A
P o
I
CMI:I:L'J'II]E‘“_FI il Cualh

Pue, 68, Cucsia BESOOOHSIIE OITETOR TG GO Ie i ryporcig scan (0
1A AEACEBRHITEY £T0 Co0leTh

Pacemorpure pucyior 68 B ooctapalitech VOTHO ONMCAITE TORSI0KE
AcTicTesdl OpH BHNOAHCHHY LH0PaTOpHOrO sRcoepuasMedta, Bunor-
I HITTE GHEITEE fouyaeHie ragpoiciga seear (1) CofOH ). paascseniee
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Cro. Opi HAFpeBAHEN B ExanMofeiicrene Cu{OH), ¢ pacreopos
H, 502,

COCTARLTE VPABHCEHIEN NPOBeIEHHEIN [Feanijnii:

1 Cui{OH), | + H S0, = Cusy, + 2H,0

Mpnmmak peakmam: PUCTROPERIE CTVIRHICTO-TOIVROND o, of-
[PBEIAHIIG PERCTROPEL ROy DO (T,

23 Cu(OH), = Cal) + HLO
IMpuzHaK peakii: COPIDEIHNE NOPOIIED MERPHOTD WECTA Bkl
[Mpoaciaiisie PEAKEl OTRREIET OB0He CROVICTEL HEPACTROPHMLIK
GCHOBAHIEL WX CIOCORAGCTE PA3AAraTheH N HACPCRIHEIT 8 B3
MOTCIHCTEINH ¢ KRCEOTAMIL

AndorepHocte. Pij XUMBICCRHEY AICMCHTOE GOPEIYVET GEOHLBL I TRAPOECH-
A, AUTATAULHE Asghomepribstd cEolcTraME. CAoRn <SdaMOmMEPHO CIRE +
NPOHCKHIHT OT PRCSECKOro ampholeros, Sro GHAUNT « TOT 1 Jproiis, 0 oTpas
AT CIGCODHHTE BCIISCTE I JaBHUIMOCTH OT VOIOEHIE (B Iepeyi ouepois oT
OPUPOALL BEIECTRR, ¢ KOTODLIM BOTVINCT B FCakiime] BT T GO GBH LI,
JTHG KHCTIOTHEIE CEBOE TR,

ArathoTEPHBIMH CEOHCTEAME OBNaRAKT OKCHAE W THODOKCHLE OEVXEANSHTHEN
UHHKA, CEMHLE, DEpUNNKE, ON0BE, TREXEANSHTHBL ANOMMHHA, XPOMA W HEHDTO-
preix gpyrdx Metannos. Hanpuaep, rigposicHy WHHES, pEardpys C pAcTEOpOM C0-
NRHCE HHCNOTS, NPOARNASET OCHOBHLIE CEOHCTEA

Ln(OH), + ZHCL = ZnCl, + 2H,0O

MpH B3AMMOASACTEHE ©O WEADYEK O cnocobes NPOHERAATE KHCAOTHBM
CROHCTRA

ZnfOH]), + 2NaOH = Na,Zn(y, + 2H,0

Hpmkar warpid Nagdndd, ofpasyeTod BN CRIREICHUL THAPOECHLE [IHHER
co mEnem. B pacteope ofipiayeTen BOMIVICKCHAR CoUll — TETParHAPOKCOIIH-
kAT HaTpis Nay|Zn((H), |. AsmdomepHile OCHOBIHIA clocobHL K BIauMoneil-
CTRHE KaK ¢ KRCIOTAME, TAK 8O0 IEI0sar .

Takia ARGHCTICHAOCTE CROHCTE OOVCADBACHL GCofeHHOCTIMH CTROCHHT aM-
thoTepHLs TAPCECHIGE. AMpOTEPHREE THAPOECIILL COUTRCTCTEVIOT aMduore]-
HEIM OECHLAM, KOTOPRE TAKKe MOTYT BIalMEICHCTEORATE KK © KHCTOTEMH, Tak
H 0 KR AL

l PaccsoTpiene £XeMy ONLITOn MoIVIcHIA W RCCAEoBaHEs crollcTs -
Aporciga wnaea (poc. 69}, Kaxee geficrand gas IpeIETed BRIo-
HUTE T 3oy AalopaTopsi onkrrosr Kakosa wx geas? Heseco
CHFPRAHOCTE TPORETEHL 021000 HE GIBTOE {KIKOTG? ) A0UTEIEL Bhiil-
BATE ¥ BAC COMBCHITA.
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} oy
MaddH 4
E::]:-p] : /!j g [ ZnCl,

Znl,
(Fp) Zn{OH), + NaCl ' T s

Puc, 59, Cxemis SREO0IHCHAE OTRTRR 00 FIERTYSICHEHD FHLPHAEC L [ HER
HRECCFCAOEAHMID £ CROHCTR

[Toaveesne I.J:'I{l.':lf[-[]-E Hecnenommene coaiicrn ?JII:_EFH].:

HC

' \ NaOH
;’"f_. ]

16k

DcHoaHs® NOHATAR

Hepacmaopumme ochosaiua « Ceolicmaa HEPacmeopuMsLy o=
nosahui « Asmghomepnocmy « Avomepunie coedutenun

Bonpocm W 30paHme

| 2

1. Hla nepesuna doopend Manons SHMENSCKOr TPeHaREpa (e, rahn. 20,
c. 1) pabepire duopsyas TEX BOIICCTE, KOTOREIE BCTYTIAKT B PCak-
mie: a) ¢ KOH; ©) ¢ FelOH) &) ¢ Ca(OH) COCTABETE COOTHET-
CTHVEMIHE VPABHEHIT Petinn.

2 Hmmyﬂch TalANUCH CTEORHMOCTH, OO TABLTE VPARNCHIT Peak-
Ll Ve HIE B AGoRETORI COCTVRMINK HEPacThOpHMLIX OCHOkE-
sitih: PhOH),, Al{OH),, Mg{OH],. Fe(OH),.

3. CocrdsbTe VPaBHCHHA PCakusnl, oTGEaniine XHMAMcckie Caoii-
CTRA PHAPORCEIa Mo (I,

4. OORACHITE TPHNELT GOPRIOEAHIA ARVE CI0E OT OJHOTO KOPHA:
=AM OTEPROCTL 3 =asdiaing-.

5. Haucprume & TETPAIH CXCMY MEHCTIECCKON CRAZH EAICCOR He-
OPTAHLICCKHY CoeqMBCHnil 1 passmecTire B Hell asoTepise co-
equncHiia ALCY, & AN{OH},. [TyHETHPHLIMI THHHAMIT 0B0EHANLTE
M KHMITIECKITE rmﬂ'f:r_'rna OIGCVIHTE CHOMY C TORLPHIIEN.

é. Cpasnnme xHMEeckie cholicTea ocHoBanmit KOH, Mg(H),,
ALCYHL),.

7. Brrmcaire Maccy (r) rwiporcnta segi (11, ofpaaokisiyiocs mpe
peasin waopie sea (1T ¢ 160 r pacTeopl FAPOKCIEAa HATpiE
¢ Maccopoil aoreit NalOH 5%.



§SE XumHueckue ceoWCTRO conen.
rBI'IB'I'H'IEI:KﬂI CEAlL

HEQPraHHYecKnx coeAUHEHWH
E? Hawnpe NpesHas Lipiniecside peakigain? Mpupegune npusepai.

Hmpuan somiricckie ceoilcTEA ENCCOB HeOPTaHImeckins cosamaennli, yEl
IREEHAEOMILAN T © OO 1A ol CnoioTi Conel — munrsoae ieTnines: mx prae-
TRHEPHIL © JELUCTROERMI o e, IIar:pnmeE::

Fell, + ANaOH = Fe(OH), | + 3NaCl

Ecin mococmas comm BxoamT sMeTant, Ofpaayionmil He pacTBOpIMoe (CHOoBa-
HHE, TO FTH PCAKIHH MOEHO PROCMITRPHENTL M KAK CIEocod IOy MeHiy Hepas Teo-
[FHMLIN OCFHOBAHITEH.

¥ae 13 EHHONG CBORCTEL HUHO, STO CnoCoBHOCTT: KOHKPETHOE coom (Hanps-
MO, XTOPUAN Cepefpa, HITPAT CRTHIE BIH 0600 1pyroil) BeTymaTh B Te Han
HHEIE XHMHTOCENE PEAKIHA 33EHCHT OT €F PACTROPHMOCTH B BOe.

BaausaieiicTeie colef o Metriasy ie cIUHCTBCHIGE 10K croiicTio. O
TAKAKE BCTYHAIOT I PCAKIHA GMEMCHHA © METALTAMIL, TOIee AKTHEHEIMH, MeM
TOT, KoTopwil ofpasyer ootk (CTOAMBMH B PAIy AKTHEHOCTH MOTLLIOR
ACBEC ]!

Cud0, + Zn = Zn80, + Cu

Muorse con cnocofHn BOTYEATE B ODMeHHBIC PCAKITHH C KHCOTIME B Py
FHME COULAME, STH BHAL XHMHICCEHY Baausodeiicreail Svayr uavieHsd HaMn
LRI,

H’..rlu::n*mmuu: W MeHeTHYECKOA CEASL
HEOPTOHHYELKME COS0MHEHWRA

[Mepnyvic B XUMUN  EIACCIPHELIINK  30EMEHTOR
I OHMX COLIMHEHNT a0 BeIMEHD WBeICsEmil  yorHn
Hene Bepuennyc. XoTa ero DpeicTakIcHnE o Choil-
CTBAX BICMCHTOR B TAlLEciines GLUIE cyI[ec TREHHD
HEEMEHE LT, SR O FHIALIEYHY Al B AR
I3 XTI r-;.mu'rl.l:]:limmum BEILECTR,

[Tpraercs B cayimyie CHCTeMY HAKOIICHHER HAMMI
AMHEH 13 H.’Iilt".'}[l:].ill!]{-i.illi-!l.l HECAHHHCCRHE BeULeCTR
(pac. 70},

ClBiin sesIy ELCCEMHE HeOpradieckiy cocaime-
I, OCHOBAHHAA HA TOOVICHHN BCIECTE ofHORD I
IEHCEL W BEIIEC T Y IT KA, IRGLIaeTER 2ehie -
MHEMECKO,

- e
— == = po—

HMenc El:'pl.n-l:rl.l].':
{771 R4}

L]



INpocTRe Caosnne

Meraanm Hemerwun Chie g Uaspesicgang

CHHOBHLIE
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Pacraopusinie Hepactaopussie
B BOe (IEmoTie) B BOAE

Plﬂh'm... Fomact Mo ML, SEE AL T RIS, B E T

Kncaopmwy- bBeckncmi-
COC P AN e EERTTIRTY

MUK AIEMERTLE | Hi
IMpocrme nemecra M o T
L‘ ™ . l +y
b
MammmaerEne MO, = ,H“.t'ﬂa'
CCREIRE DT R S },
+ H, 0 R
l T e h.___'ﬁ"x‘ ] + Hy
MOH), S ¥
e HL A
PacT. -
PRMEE d____a--"" .-’f
MIOH), " W
HE P T - p
PHME ‘U.”;
Mn Aﬂ-l

_Plﬂ';.-'?,.?'.. FCenerimecsas cun SCisihly EIaoeos IBCCHICANL ORI CoR eI

Ll




[}E«m‘im,:m. GCHOBHERE NPCICTARICHNE O PEHETHMCCKEE CEAGSN, OTRLRLRINITR
MPEMECROGACTE I KOO0 REINOCTH, MOMRHL O NOMOILLE. HCYTIREL 7l

B oxese OTPCIKEasMB [IYHETHPHEIX AMHETT COeRMECeER ohIpe IL]JEJFIH}'.!M X
ERacCOn BCOCCTE, NPCICTIRNTCTIHN KOTORRIN TR OIPEIeTcHHBN YOIOEEIN COo0-
R LR BLTYILTE A]AT © ADAT0M B KITMHMCCKRS HJMLH?II("..'].‘."I-IIFI'I.I-IIH.

Ennpu:u M 30[aHAe

F Y

1. CocTapbre VPaBHCHWT Peakipil, packphliBamiiie COCTyRIiEe [mpe-
G RETHTE IR

Cu — CuQ) — Cu(NO,), — Cu{OH), — CuO — Cus0,

2, C mokmMy 0 NEPeTnEIeHHL BENCCTR BOTVINT B Peakimm pac-
TROJ FHAHMECHTL KATRINNA {MARCCTIO0MA LY - 300 IMHER, e
A, ORcHA copid (IV), cviedur e (1), wrrpar caona (1T}, okeagy
meneaa (1), Spomonomopommag Kuemers?

4. Ha pemecrs, fopuyisl B0Topei ganm @ sapradTe 11 scooro
KHUMHMCCEOrD Tpesaxépa (o, tata. 20, o 144}, saGicpure Te, aTo
VYT BOTYIGTE D [MERKITHE O COCTVIIITME XHMITHCCR M CORTinHe-
HFHME

A} OECH] EATRIIE]

6) roapoxci seaeaa (1)

) Gapumonas noga: r) srrpar cesea (1),

4, Tloansyach COCTRRAICHHRIMIE CXEMAMIL, HAMNIINTE VPaBHeHH Mok
[T, BOEMOEHEDY MCSTY BOOCCTRAMM, OPEICTARTCHHLIME Ha PHOVH-
re 71

5. TMoauavacs MATEM XHMESICCKIN TpeHamEpos (ru, Tafur. 20, o 144)
(PUTELE VEDRET BAM HOMED BAPMAHTA), BLIIOIHNTE COCAVEIINE 1a-
R

A} AR HEOAKIHAA BEMOCTRAM, (RODMING KOTOPLIX IPIRSTEHE B -
[Ies BAPILAHTE

0] VERSITE NPHHUTTERHOCTE G0N0 BEIIEcTSl K OnpeIemeHEomy
RACCY HAl CRCHOBAH TN AR TPRSHAKGE COCTRNE B KTeC i e
BAIH KAEIOC BeLECTINE

B) COCTABRTE VPARHCHMA BOSMOMHLIY XHMIMECKNY peakumili sesny
AEIILCCTIGM A B IETG BAPIGEIT 1 COKIM HATROM, COARHON KICAOTOir,
oECHIoM YRrepogaIV). sogod, ceproii kucnorodd.

&, CoCTaBeTe CXCMBL FEHETHUCCROE CRATH cocliHennii, obpasokan-
ALY amomany saemenTos N5, 18, 14, 17, 38, 34 0 neprograeckodi
Tl

7o dna npocienna xHMiecknid peasuin © 002 woas gaphoBaTta
FERTHA HOIHILIOBATIE PacThOp, MAcOrEad Bodi IpoBogo pofi i Ko
ropon 5%, CNpeaeanTe saccy sanTond pac T,

[l



Mpakruueckas pabora @

Heeneposarme cBORCTE OKCUAOE, KMCNOT, OCHOBEOHWA

Uene pobome: HayinTLcs S IEpHMEHTAIRG XPLETeHA0RITE XHMINCCEIE
CWMHICTIN. HEOPRIHEMECKIN BENCCTE OUHOBHBIX KTCC0N, JAEPEIHTE YMEHnE oo
CTAWIATE IWEH HOCIeORAHN CROACTE MOnecTe, OoTpadoTaTs Hasskn ofpane-
HIA C R paTopH LI i OpgamEne s,

Pafomi nponogMTea oo BapIaaTs;

I e — oxcw sean (1)

[T mapsanT — cepras kncaom (3% pacreop)

T mapesieT — rogpokcis K

IV papsapr — consme gncaoma (3% pacreop)

Vomapatas — ropposcnn, senesa (1)

VI papsranT — oxema docdropa (V)

MNopraox swnonmesus poboTtel

V. [Toayamme SuiHne © VRISannes HOoMEpa BapHaima

2. FammnuTe B TETPALH TEMY JAHATHH W HOMED PApIEaHTIL

3. Onpeneame, | KaRoMy KECCY HE0pPridieckis BemecTh OTHOCHTCR BL-
JEHHOE BAM BUECTIS, B COCTABLTE TLTAH Ve R Cre XEMHYCCENS CROCTE.

4. [Mpopeprre saamune wa paboges Mecre HeobxoguMmore obopyaommns
M PELETHROR UTA TPOPEICHIEE GULITOR [0 IUTHY,

3. (HHAKOMETECH © IPEDETAME TEXHIKN Geannmac e mpy pabore © Kucmo-
TIME, MIEAOSMIE 1 HArpenaTeanHLyn npabopasy (o 1216, 141, 152),

&, BranmoanmTe Grnrrnl 00 COCTRRICHHOMY KUME T,

7. Odpopaure B TETPRAN oTHET CONEICHD TPEUTREHHON Tab e,

Mecneanmnie cuodicrs

DICFRAY I B HAMLHNE BEEECTh )

MNe Haamaee VpapeHie pei ki Bramog {uro JoEE3anAs
nsn OFLETE IF MPHANEAKH OF NPpOTeEanis © IOSIOELEEY OTREITL




. - -

 Fossen
\\ HXHMHHEEHHE INEMEHTHI,

1 - BEWECTEQ W XUMWYECKHME
} FI'E'HHLI,HH B CBETE
EHEHTPDHHD‘H TEOPpHK

nasa /. Crpoemue aroma

@ Cocras n saXHERLWKWE EOPOKTERHLTHEM OTOMO, =

HMzoronel. XuMUuecKUe 3NeMeHTM

E? WG Bal AHSETE & UBCTHLAN, ofpasyeuiie aToe? Mononsdyi SHaHus dhis-
BARM, GNHWATE, HEM W HAKHMH METONaM Dblil GTKPBITEE 3NEMEHTARHEIE
WACTHLEE BTOMA

B xoge HadasoaeHnil B OILITGE Bl DOSHAKGMBIHCE C0 MEOTHMI BEIECCTELMIE.
B VEHRLE, "TTo BOC BCHLECTELD COCTONT N3 CBHERIHHLIX MOHTY colFil ATOMGE.
AToM — MeALERiIAS FACTHIfE XHMIMECEON: 3ACMeHTA, HAHMEHBINAA TacTh I
CTX 1 CHOEHLIX BCIIECTR.

CIOCodiHDE TE ATOMOE 1HﬁFﬁ3HhMM‘Tb PasHLIC XIMITTCCENC COCAHHCHITE EEN-
CHT OT BX COCTAaRL 1L CTROCHIE. Tln.wtmg.' HEO T M HAMHTE aToMl, IIN3HATE
X BEYTRCHHRY, HCBHAHMVHY HPOCThHEM FIas0M [RIpoEy, UTOHE O EACHHTE (#-
PasGRANHC | HEMCHCHEA BCINOCTE. Biassiinit JIPI’,‘_.'I,]J!.I-!I]:.L'IH-I'IAH JLEH MESYICHER COCTa-
Ha W CTPOCHIES ATOMS fIRLTG OTKPLITHC ABTCHNA RdNoakTHEHOCTIL

Ak Spaect Pesepdsopa
{152 110} {187 1-1937)

i



B 1896 r. dypanmyzcknil yacmaii A Bexgepeis oRHaPYSIL, TT0 GTOMED XITM1-
MeCKOro SAeMenTa Vpana U HomyccoT GIemieHie Hanoaoine peiTreRon k-
ro. B OLTROE po M. Ceaogoscrad-Kope noaveiim M3 VpaHosod pyas IB) HOBX [xi-
JHORETHEHEK MeTaamn — nonoundi Po w pamii Ra. Cosvecrao o IT. Kopin owa
VOTAHORALLL, WTOH ATOME]l 3THY MCTALTOE BETCAIT TAKHE Be IV, KAK 1 P, HO
Gonece unTeHcnsEs. B O1WI0 v 1. Kopn otepsln fFaanvicane. ¥pa, noaonil
#PAIHET GLIAN HAREANE PRUGAETHRHEMIT 3ACMEHTAMN, & CAM0 SRICHHE WD Ie-
HIHS — O KTIEHOCTIRY.

Paduoakmuanocms — 370 ceoficTRO ATOMOB HCKOTOPLX AICMEHTOR Cabo-
NPOHZAILEHAD HATVIATE HEBIIHMBIC TEU0M TaCcTHIEL G 0 OVCAORACHD R
JOR HX ATOMEBIX BICE, NPCBPAMeHEes B APVTHE 30CMeHTLL

ITOT PAcTal CONPOBOKAACTCA HATYICHICM TPEX BHaos: o, [ n .

Henoneays (-wanydeHse [notok sgep reauns, chnanaowms Honsuch ckopo-
CThHD, HMeuHx Maccy 4 W 2apag +2) ¥ HCNBITHEAR Br0 QERCTEME HE TOHKYID Me-
TanAuMeckys duonery BEpRANsA, asmEEckeR yueHsR 3. Pezepdiopn oBHapysoan,
ST (-MACTHLE, NPOXDEA YEpes HEE, OTENDHAKTCR OT NSDESHANANEHOMD HANPaEne-
HHA ABMMHEHWA. 3T0 OTHDLITHE MOCAYHMNIO IHCHEPHMEHTANEHLM [OHA3aTEALCTEGM
CYLECTEOESHHA NONCHHTENLHD 3JADASSHHOND AQDE arcMa, H Ha erg OCHOEE
8 1911 r. yuEHLIH NpENEHATAN HENHUHE B AODS ATOMA NOFAOHWTEMLHD JAQDAHEHHONA
HACTHUB — MPOTOHA W CO3GEN MAAHETAPHYD Mogens atoMa. ComacHo nnase-
TAQHOH MOASNM ATOM COCTOHT M3 HECYLLEND NONOHHTENEHEE J2DAL RADE W LEHHY-
IWMXCA BOKDYT HErD OTPHUATENEHD ZEPRMEHHLIE MACTHY = 3nexTpoHos, B 1932
M. HensWs OTEpEA HERTPOM, 4 ew@ nolgHes BBN0 BEFEREHD OrPOMHDS HWCIOD
pazHOOOPAZHEN MEHKDOMACTHY, BXOARLHY B COCTAE NDOTOHA.

B lZ'!JH-P-I!:MI'.'}IHHﬂ HayRe GCrHOBHEIMHE ATCEMOCHTAPH LI Qo THIAMI GCTONGE -
GHEAHEL DT, Hl.‘ﬂ'.IT.HrH:. ANERT M. CheTasoBHMCa ilt!l,ﬂp-lrﬁ!]t‘t Hal COCEREE AT
Ma H X pPAKTCICTHRS 3THX GCTHIL

Arom cocromt w3 aapa w anextponon, Hdpe — sro wacTe aroma,
: COCTOANGAN U3 NPOTOHOD ¥ HERTPONOD 1 HMETES T0I0HNnT eaLini
—e aapag. Macca aroma oOpefeAReTCs MACCOR £ro DPOTONGD 0 HeiT-
pomos.

Mo ceoedl Macce NPOTOHE! H HERTPOHE! MOMTH ofwHaxoes: 1673 - 10-23 ¢
1675 - 10 r, MonszosaThcAd MACCOW TAKME MANSHEKME YAcTML B rpaMsax
oueHs Heyaobso, NoIToMy BEEASH0 NOHATHE OTHOCHTENBSOH STOMSON MAcChl
CpasHHeaR MACOH NDOTOHE M HENTPOHA C OOHOR YWTEROLHOR SqMHHLEH, HOTODERA
paeHa 1,661 - 10-* r, nomyuaes npocTeie yensie udcna — A (npotosa) = 1,
A, (weiTpona) = 1.



JNeKTROH HMEET HauMeHpwWa 3apaa (1,6 - 100" Kn), koTopeid yonoeso nps-
HAT 33 aguudly, T. 8. —=1. Maorcod 3NEKTROHOR NO CPABHEHWSD ¢ MAaCCoH RODE
MOMHO NDaKTHUeCKH npeHebpeus (Macca npotoHa Banes ueM 8 1800 pas npeswi-

WAST MaCcy 3NeHTpoHal.

MNpoToH WMEST NONOHHTENEHEE 3apA0, paeHed +1, & HEATPOH 3apAga He

HMEET.

H;}r;ummu-e — ATO ACMEATApHEIE "IACTHHEL © sbacCoil, [II'.rI:Irb.‘II!ﬁI1'I'C.-'1L\lII!.I k-

Hodd B, 3apagos +1.

Hedmmpowmw — 570 AieKTpoHeliTpeuibHEe (HEIADERCHHBLE ) SCHCTHMITLL #APa
ATOME ¢ MacC0il, pasnoil 1.
SAEKMPOH — BTG OTPHUATCILHO APSHCHHLIC SACTHHEL ATOMA, PACIOAo-
WEHHBE BOKPYT pa arTos. (HE cOPayET SAcKTPOHEYHE OfOog04EY aToMa.
[poTon ofosHATANT CHMBOIOM 0. HelTPOHM — (7, 3ICKTPOHN — &,
Hayuennos MosHs olodiiiETE B ERIe Tadams 21

Tadauga 29, Ocnonnnie MEEPOISCTHULL, BXOINIENE § COCTAD ATOME

d

o

HK.IIJ_I'I_H'I' H OHICTRE !-I:.-'\.I_'liliL I TLESEL

Kapaxrepscrimc

e npqrrﬂd H:ﬂ'tpnl 5..1I|:|rr|:l-un
CrsBnh :F Lll” &
Marcca (i, aooe w) | 1 Herarosan s
EHTRER +] i 1

l\_\v_l
CHIpaavoT ANeKTRHYH
D0 Y ATOMA

Pa3asoeMQHOCTH STOMHBE AOSD C ONPeRenEHHLIM YHCADM NDOTOHOE W HERTDO-
HOE HEZWEAMTOA HYENHEOAMH.
ComacHD COBPeMEHHON TEODHH RADA, NDOTOHE W HERTROHE], BXOGALWE 8 Co-
CTaB ALQE, CEAZEHEI Meay cobod YpesEbMaRHD GONBLIHME AOS0HBIMH CHAAMUH.
Aopo No CEOMM PAIMepaM BeceMMa KoMnakTHo. Oxo 8 100 000 paz MeHswe camo-
o aTosa, HO oTisaeTon BonkucH NRoTHOCTER., B HEM CoCpeaoTodeHa novMTH BCA

Macca aroMa,

COoCTana iniiine SToM SRCTHILL !'Ir.l':.'vl.'.'III!lHu'!I!JI.B.b!II'I' Ccro BayKHeme LAPARTC -
THxE. HEROTORIAMIL B3 HEX BbL YEE SHREOME] {BAECHTHOOTE, MAcca o _Z'IFI-:I-

k5



Japad gdpa — saenclins CAPAKTEPUCTHEL FTOME ) COOTRCTCTBY T
MY KHMIMECKOND SACMENT, JICHMNAR B CHORE ETv CORPEMENEOT OIIpeiee-
pipat, TTodosr e iBHLT 3apa)] AApa CORMANPT Eho TIRTOMELD KT APl aBet -
ay npoTonos B uos. Mopsdcoasd (amosmind) nosep aaescita & [epio-
Auneckod caereme J H. Mengesecsa pagen zapaay aipa ero arosos B ofHei-
waercs fyueoil £ ChegoBaTensio, 3apa) AApa SRINCTCH TACHE BamHefbmed
MAPRLETCPMCTHEGT XIIMIMCCKOND 300 MEHTA.

XNususeckiil 306 MENIN — 3T0 BI] ETOMOB ¢ OJHHAKOBEIM JAPALGM

ajpa.

=
p— W —

Jpyroi xapaETepHeTIIROR ATOMA, JBHCHMOR OT DPOTOHOE 0 HEETPOHOS
HAPA, ARTACTCH Maccs Aapa. Ona oboanaEe e GyEnei A 1 HRILBACTCH MaCco B
uncaos, Mareodos YO0 — aTO CYMMA MHCTE TPOTOHOR 1 HETTTpOHOB B AIpe
aroma, O KIPAETEPHCTHEN MO LIVIOTN AT HHACKCAIINE STOML 01N CTaRT-
EH CACEN OT CHMBAVIA SICMEHTR, T A — BUpKHHA WHIEKC, 8 £ — HEHI IHAeK,
HEITPHMEp: ':C. ';?ﬁ-'.

AToAHON erHEei Macon (@ e M) BRMCTYIERET L MOCCT STOME VIO ';{l.

AN} =Tlp: 1+ Tln-1=14

[MpoTonm 11 HefiTPORL ONPEAEARIOT KOIHHECTACHHLE XADAETEPHRCTHER a0
mon, O JIEETPOHDE aTOMI SIPHCET e70 Kl THEHHBIE XPAKTCPHOTHER — -
COOHOCTE ORLEAMHATLCR © APYTHMI ATOMAMHE, XHMHYCCRHE CHOCTBA

i? B wasmx epurayax oboas@sons A anomentos? Kawos xapasrep sx wamessmi
C YBOMWHEHMEM NOEAAKOBSTD HoMEPaT Kakue Moneo CuenaTh BeIBO T

Ofparumea & Tabme =[lepuogmeckag caorers XEMEHECKIX UIeMeHTOn
A M Menaeaeenas,

B mogsrre, o qican, BLIPEAGIOIHE ATOMHBLIE MACCH AICMEHTONR, IMEmnT
JPOHIAL AHEMEHME, @ TP SEOHOMEPHOM THHETTHOM YBETHUEHHT aTOMHBN MgC
KHMHSCCKIE HIEMEHTON HMOET MECTO HEROTOPOE «HAPYUEHIE = EREHOMEPHOCTI,

Mpobnema. Moaeuy B NAPAX 3ACMEHTOR AProH — KL, KODATET — R
KOs, TCLAYE — HOf, BOEpeid CToSNiRH 0eselT Wsee? OOIbIye aToM-
HVED MACCY, SECM OOCICTYRAIEME, ROSCMY aTOMHBIE MACCH ATCMCHTOR
ORI TC L AR LI ECTAAN, CCU MACChl NPOTOHOR 1 HEHTPHOE
NpHEATE 33 1, & Maccoil AICKTPOHOE KiK. HESTRBOIT MOEHD TpeHe-
fpeunr Kakosa DpUadHa KGRyIENCH «HapyIcani--

Crreathl A2E0T IHCNEQHMEHTANEHEE W TEOPETHNSCKHE HLCNELOEaHHA COLTasa
ROSD W MaiC aTOMOE DasfdyHBIMK METOOAMM. Ohean NOoOK&ZaNA, 4TD 8 AgQpQax aTomMos
OOHDTD W TOMD W2 3neseHTa BCerfa AMEETCR OHHAK0BEDE YHCNO NPOTOHOE, B0 W0-

11l



——{ ! momamu (TepMBEH OPOHCXOANT OT IPpedecKors IS0 — «paBHLIl-,

MET CONEPHATECA DAZHOE YHCND HeATDOHOE. TaKMe ZTOMbl OTAMHAKTCA ADYM O
AQYra PazHbi MAacCoBs M HCnoM () 8 HEROTODEMA CEORCTEEME (HANPHMaD, pas-
HO#E CHOPOCTED Asdedyard W gp). Tak, Hanpusep, 8 CoOCTage INeMEeHTE yINepoga
HMSEITCA ATOMEI C YHCNoOM HeATposos 6, 7, B. Ho BCe OHH OTHOCATCA K QUHORY
IAMEMEHTY — YINepoOy, NOCRONBKY 3ApRA ROPE ¥ HHX oOMHRaKos: T,

PazsHoBMAHOCTE ATOMOE (WIHOTO B TOTO e AIeMeHTa, HMENIIHe 01i-
HAKOBLIL 3ap#] AApa, HO PAZHYI ATOMHYE) MAECCY, HARKIBAKTCA MI0-

fopos — auecTos, T, 2. JHHMANIHE 0IE0 0 To e vecTo B [Tepuo-
JICIECKOH CHCTEME ],

B GOALIBHCTES COVERCR B IPHPOEe KL aacsMedT TpeicTaRiaeT codoi
COBOEVITHOO Th [RIAHER CTo 30TEGR. Colepeciie KRikiore HIoTolk B IeMeHTe
ILMHOD BEIPREADT & nponceHTax. Hanpiscp, mpopogssil ENcaopa)] cocTanT
WE TPEN  HEOTOI0E ':CI' [HECTONHOE Cogepecne 99,76 %), 'HTIJ VRIS S
mH0D (0,205 )

ChmuocumeTviia s GMOMHGRE MOeca YEMuNeckoss arenenma (A ) paeia
CRetiesty ARGUENIG MACT S0EY SR0 RPUPGONBIT MANROROE © JEmom Wy prac-
ppocmpanenncmi. B EatieoTse Craniapra 000 olpeleaciig OTHOCH T LROH

ATOMHOM MACCL] MIHHEMACTCH ‘_;“,
MR, AI0P HMECT i HR0TOIE! :.::{ZI (THA% ) n 'l'-_( 1 g RULY.
Ero oTHOCIHTEAREAR ATOMHEN MICCE!
A (G = (35 - 0, 7563) + (57 00,:2447) = 35,454
BTV He BCIHMHHEY MBI B OTEHOMMNeT K0l radkane.

e
MACCH! HAOTOI AToMa yracpoga 'TC. Hanpe-

FeneHse MZOTONMM NOISCARET OOMACHUTY NPHYHHY HEKOTODEI SHADYLEHHRES
B NOCABLOBATENEH0M VERTHWEHHH IHANEHHHE ATOMHBIX MACC INEMEHTOR 8 YiXE YyNo-
MHHAEILMXCA DERHES Napax:

K —Ar, Co—Ni,Te —1

HaoTonsoe COOepHaHHe KanHa ﬂ_:ﬁ {93%) ewiwe, weM Gones TAMENOrO
wzotona K, a y aprosa, vaoGopor, TawEnwiE waoton |JAr coctamnmer 99%.
Chicsona y aproHa, 3neMesTa C NopAGKoEsIM HoMmepos 18, oTHOCHTENEHAA aToMHaR
Macca Domelle, Ywei ¥ IMEMBEHTA C NopAMoaEM Hosepom 19, Mopobesin obpazom
OERACHARKTCA W ADYTHE OTEROHEHHA B HIMEHEHMH MACC 3NeMedTol 8 [epHomgs-
SECHON CHCTEME,

Maoronsl H3secTsbl LNA BCEX HHMHMSCKHX ZnemMesmos. Hawbonwiues uwono
MIOTONOE MMEIDT 3N8MEHTE C NOPAGKOBEM HoMepoM 2 ot 40 go 56.

LT



Teopua cTpOCHEN SR M ARTCHIC UR0MI0RUN TO3R0ARKT VIOWHETL [ToH:-
THE 00 OTHOCHTEILHON ATOMHGH MAcce ATeMeHTL, VIV SHAHIE ol 30eMeH-
T AATE My oAee CORPCMCHHLIE OITpCAeTe L !

l l} XHMHEYeCKHI] ATeMEHT — ATO BN aTOoMGE C OQHHIKOELIM SapAIosM

{1 anpa;
I G} XHMHTeCKHIE 3IeMeHT — 3TO COBOKYIHOCTE €00 HarTonoE.

Boe naotont ASAsTeH M crafeiibiid (YeroRuubsis) H wecTabunospie [piiHo-

AHTHREbIE],
Npurepami cTabunABHBN WAOTONOE CAYHAT WEOTONN KMCNOpOLa ':E], P

pona 1, comnua “ Ph v ap, Heycrodsnsie acmonb noAnepseb: DRAsoaKT -
My pacnagy. Hx naosisact ews pagvonicToname, YoToRdmisx @aotonon y ane-
MEHTA MEeHBLS, 48K HEYCTOHYHELIN, HNH PAOHCAKTHEHLIX. Tax, Wz 19 wioronos
HOGE AMIWLE H3oTON wog-127 AERAETCA YCTORMHERIM, HAK CTABMIbsbIM, PaguonzoTo-
bl BLIBAKT SCTECTEEHHLIS M HOXYCCTESHHEE, LaMBIA MOWHEIR HCTOMHHK SCTECTRSH-
HbX DASHOHIOTONOE Ha Jemie — YpaHOBMS MUBepank, a =adbones pacnpo-

CTREHEHHEIM HIOTONOM 3ASMEHTA YWPaHa ARNASTCA

ypas-238 (“I5U). Inemestol ¢ NOPRAKOBbM HOMe-
pos 93 B Bonet — PRAHOAKTHEHGIE JHEMEHTE, CHIH-
TEZHPOBEHHLIE HOKYCCTEEHHBIM MYTEM B AGEPHED pe-
| asyuax, OTHDBITHIC W MIYYEHHID DagHOAKTHBHBIL
INEMEHTOE NOCEATHAM CBOMD MMIHE cynpyre Mapus
| Crnogosckas-Kopu W Meep Kiopu, Then Cubopr,
I. H. Mnépos W MHOMME DEYTHE YUEHBIE.

MNpakrwueckoe npuMeHenHe W3oTonos. Paguo-
HAOTOME HAXNOAAT WHPOHGE NPEMEHEHHE B MEODMLM-
o we flaa pooaefopanns hYHELHE (EYEHE, RoYeK
Mapaan W APYIHME ORFAMon WHROKD NPAMEHASTOR DaiHoae-

Craogoncxan-Kiopn THEknid waoTon wog-127, 408 ReYssHA PAKOBLEN -
(17— BonesaHHid — pagHoMzcTon kobaner-60.

PagqorzcTonsl  WCNONs3YKOT GOS8  BbIARNEHHA
YTEUKM BEWSTTE M3 HAKONHTeNsHLE BaKoa W TpYBONDoannoE, HANPHMED B FrR3080H
H HEETRHOWH NpOMBILNSHHOCTHA, ANA WONLTAHMA ABWTATEAEA HA HIKOC B aBMa-
M MAWWHOCTRORHHH, B XHMHH = QIR HIYHEHHA MEXAHHZMOE DRAKLMA, B MALIMHO-
CTROBHMM = [AA HIMEMEHEA TOMUMHS] METAMNMYECKHY NHCTOR, TRYE W CTepHHER.

PaguoakTHEHEA WIOTON ymepaa ' WHPoKD NPMMEHABTCA § FEONOFMM, ApXed-
AOTHH, AHTPONCACTHM ARS A4THPCBAHMA DHOROMMYEcKrE OBPAILos, kMM
ao3pact oo 15 Tec. per

(I35



DcHoBHME NOHATHE

Hdpa « HIpomon « Hetimpon - 3aexmpon « Japed mdpa « Haomo-

i« Hopadcoswi (ol wodep « XusMuyeckui 5.0 MeHm

Bonpocw w 3ananms

1. Jaikre xaparkTepHeTHEY OCHOBHEIX BHADE BHYTPIGITOMHELIN Mac-
THIL

2. Kaxkue uacTHusd OGVCIOBIHEAT Macey arosa’ (peaenure sac-
coBOe SR areserra M1 B nepaoguireckodt Taluuge.

3. Nairre onpegeicHie IWHTOMOE, IRHECIIETE TRIMCRLL.

4. [Moscsy zapa] £Ipa AToME REIHETOH PAABHOHN XapakTepucriiod
AMEMeETa?

5. Beipazure rpadeiecks cooTHOMeHRE H30TuioE aprods. B ouis
M CXORCTIHY I Piairiea s

6. [Moxcunre RanMOCERIN MUBETY DOHATHAMHE =XEMPHECKRT ane-
MEHT=, =FETONES, =5ACCOREOE S,

7. Henoavays Hurepuer, noarorosbme conimesne o npimMeieHnm
PRI HACT OIS,

B. Yoranopume o QOKAEHTC SaBHCHMOCT] MOPSIKOBON HOMEPD B1e-
mera N 12 p pepuogiueckoil Talanne o7 onpeaestHERG HaoTg
arona 1o ancas. Penoemama paforsn obogprme © Topapeues,

— .= —mr—r—>

'E'I'PﬂHHHI lﬂﬂlﬂ'FﬂHHﬂﬁ ﬂEﬂ.l'.lﬂ“'IK‘H aroMOoB
{.? Hak onpegendTe uscnn 3eKTROHoE B ATome?

CroficTBa 3ICKETPROHOE OUHCEHBAETCL 3AKOHAMHE MUKPOMHPA. SECICpHMCH-
TANLHO B TCORCTHMCCKR VETAHORIEHD, UT0 AACKTRPOHLD KK MEKPOTEICTHIEL (MU
mareT ascicTReHol npapoaodl, To e Q08 X XapaETCpEEF CRolicTRA KAk acTH-
EL [HMERFT GIPELCIEHHYVED MACCY, FAMEPEL | T. . ), TiK 1L BOJIHBL {HE HMCHT Tji-
CETOPHH JBIGECHIE, OHpeae I HHOre IECHRD B IPpOCTRAHCTES 8 OfULRnT
APYTHMH BOARGBELME choiicTEaMn ). TTocaeiies nbl YanaeTe M3 KYRCOB (hH3NEN
I KA CTAPIETHY KIACO0E.

BracTpd gniaayinuiici 3AeKTROH MOSET HAXOZNTRCR B AKGGH TOMES TpocTjH-
CTEA, (FHPYEINIETS SHP0 aToML, 1 H2 IH0M VIATCHHE OT HeTo, sOpaiys aiex-
mporio afotowsy. TToaTosy IPHHATS FOBOPITE O BCPOATHOCTH OpeiLiEAHNE
AACKTPOHA B Tol HAH HHod “acTi BHYTPHATOMHAGN BPOCTRaHcTEL. SMCKTROH
AEILKCTCA BOKPYT S/IpE € orposingl CREOpocTRiD, TpH KoTopodl ero oTpHIKTE R
HEL SapA] Kik 01 pasMadnlBacTod B DpCTRascTEe. MagcHvainHia IwoTHOCT,
STECYACT HauGoaswcll BepodTHOCTH TPClLEIHNE AICKTPOHA & Janrod ofumacrn
ATOMHON BPOCTPaHCTES {pic: T2).

[i51]



BACKETPOHED B ATOME PARIIMAKTOL CROCT
aneproci. Mes Lnpke 3AcKTpOHEL HAXKIETCR
K AAPY. Tes oI ROt CRARANLD C I I N
TEPVIHES «BRPIEITL: B AICKTROHHGE (ioao-
KH. “les fansie pacioAardmTos BACKET L
OT SAEP ATOMORE, TEM JICIE MY o0TOpEITE.

B anckTponiioid oioaotike ATl KT
e HEl PACOOACANTCA B oNpeieifdios nopai-
K. ¥OI0BEHO MOGEHO COHTATE, STEO OH s

R MATCR caoRsi. B yse moBopRiechk, ATH
' COIOEH HE HMCRT TETKHX PPaHIi] i 0oOCTemeH-
H} OEPCXOAT AT B I[vra.
Puc. 72, Arexrpounoe Kasaudl aaexmponimil ciol cocTonT
eMiTLKE ATHIMI MM i3 ATCKTPOHOE ﬁ.m::,mmu AHASIEHAEAMH
AHCPOMH, OFTOMY HX CHE HASLIBAOT INEP2E-
museckuMy ypoanss. “licao sHepreri-
UECKHY VPoBHET, AN 3ACKTPOHHBIX (04, B ATOME COBMAZACT ¢ HOMCPOM [EHI0-
Aa Nepnopimeckodl cHCTEMEEL, B EOTOROM HAXOANTOR COOTRCTC TRVEDIIER Miisime-
cEMi aresert. Tueno sitepreritdecknx vposiel s arose: n= 1,203 4 56, T

VermanomicHo, 910 B Depeos cooe (Goiisadues £ SRpy atoMa) HaxoTHTCR
MEAKCUMANLHGE MECAD SACKTROHOE — 2. Bo BTOPROM CH0¢ MOICKET PaciioAarsTo
MAKCHMATEHG 8 30CKTPOHOE, B TPETEEM Cioe — 1B 31cKTpoHoE, 4 B MeTBEPTOM —
32 anesrpos. TakiM GRpaioM, MAKCHEMAUTEHOS MHCAGD B0CKT[ROHOR, TURH K-
Cl HA SHEPreTHUeCKDM YPOBHE, MOKHO onpeteints no duopsyae: 20° oe o —
HOBIE [ AHCPRETHCC KO VORI,

Cnodl B arose, ColePaallHil MAECIMLILHG BOSMOGKHOE LI HETO MO0 ATek-
TROHOE, [ELIELNT 20Ee HUCRNBLN 30K IONN A TR0,

Hanpusep, aros sogopoia mseet 8 Hepmogmeeckoid cuocresie 0. M. Meaae-
JECEA DOPEIKORETH HoMep 1, cACIORATCEHO, TAPET SAPA ATOME panei +1. 18 ero
AMCKTPOHHOT ofoI0MEe HAXOTHTOR O/ 30 KTPOH.

e T 8 X
H 1) mm  Hl#
|

Corepysniii aneMmeHT B - neproge — reandi. Japag sapa aroMa rears +2,
KO TEG ATCETPOMOE -2,

: (Y . 97
He ":Efl-l wan - He 28
i

Y oremd AIcKTPOHHRIT Cooil sancpmen. ¥ ARTHIL O0ARTSCTOA BTOpoil aick-
TRPOHHBI CA0il, nosTosMy oF Haoiured e 2 nepaoie [epuognucesoi cuere-
mil [ FL Mewgencesa,

el



Li 73} ] wm Li2e 16
~41

1E.-i.l..':l.l."‘l'.' B ATOMIN SRACMERTOR 2-ra MICTRHOALL TIPHIHCKAANT AGUTCUTHE R BT
SACKTPHHNY LR 90 MO LA ANCKTMIHOE |:':r I'-It'l.'ll-'l.-'n.l.].

Ne @II | jpiie 28, B
28

¥ eneaymomera no nopiaiEy aToMa (v HE R DORBISETU TRCTHIE AIeET] M-
HILEEL CADET,

Nii {ﬂ. )| wam | Nage, 82, 12
281

Conodl, 1A EOToporo XapakTe pHa HAseHBIIRA SHe TR B3Nl HCTRIE AICE-
TRPOHA O SIpos, HAssBacTod aaewny. Brenil anekTpoaisid el soenis oo-
JEREAT BE BOALIC BOCLMA SACKETROHOE [EpOoMe JIeMedToR 0o nepuoga).

OcHoBHME NOHATHA
daexmponnaa ofonouKa « FUePIemUNECKUE JaeH

Bonpocwm v 3ogaHms

& 1. IMoucsy npaEREsHG FHEGEETE O BEPOATHOCTH NPeORIEHEE 200K-
I TS B T0 HAM WHOT SECTH ATOMBEOrG DCTRancTES?

2. MaolpazuTe deMbl CTPOCHHEA BICKTPOHHON OB0oI0MER ATOMOL!
a) maruns; 6} drocfropa; B) Liopa.

3. CNes paclpeicicHid 3ICETPOHOR N0 ATeETRHHLM ciomx 2, 86
CONTRCTCTEVET ITOMY

1} xaopa 3 cepu

2} kmeanpog 1) waoma

4, Coempmmmme CTPEAKAME  PACTPeeqene SIeETPpoNOl 00 aaek-

rrmm.m CADHM M HEABAHHSA COOTBETCTEVIONINK STEMEHTOR.
1y 2.4 AL Jhrmin

2) 2. 8,2 b, Xaop
Jral B. ¥racpon
4) 2.8, 7 I, Marwmi

=



Masa 8. MNepuoguueckmnin 3akod u Nepuoauueckas
cucrema [1. . Mengeneesa

41 MNepuoguuecke MIMEHEHWA COONRCTE
EWMMHYECENX INEMEHTOE. cﬂBPEHEHHﬂH
TpakToska MNepuognyeckoro sakoHa

{? C EERHMH CBOACTEBAMH H XADAKTEPHETHRAMH ANEMEHTOR Bal SHAHOM: T
BAdAkT M CROBCTEE MEMBHTOE HA CBOACTER OODPA3IOBAHHLIX HMH Be-
wyscrs?

Daare Mergenssscsyss opryndposky MNeprogauecnoro sakoqa. Obamse-
sTe xog Miescan . M. Medgersapa npd kRAccHBHKALHE 3RS MEHTOS,

AlAi ONHCAHAA B CHCTEMATHZLFIE XHMEMCCKHY AIeMCHTOE Heo oI 3H1Th
N KA PARTEPHETHEIL GROMNLIE (HOPROKOSEIR) ROMEP (33PHA BAPa CrO aTo-
SIOR) 1 OTHOCIHTERHYED ATOMEYRE BACCY.

Ha nnx aaprd adpa atouoe Seagered ofmeld, BeusMeHHoll Opl e
CRHX PCAKIHAK TIABHOI SADAKTCePHCTHEON Q08 0T pole e HlA BIcseiTa.

A ONHCAHNR ALCMEHTOR, KPosc DNEPeidcieiHLX BEIE KoaiiecTRE HHEX
KAPAKTC PHETHE, HVEHEL B APATHE, B TOM 1HCIC KATCCTRCHHBIE, KADARTCRUCTIE-
KM 30CMeHTL. TAROBLEIME ABRASIOTCR AMCKTPOHHOE CTRHEE B CBONCTES €10

ATOMOHE,
ol ARAICHNC HMEHT ATCKTPOHE, PACTHVIGKCHHBIC HIO BHCEMHCY 300K
TPOHHOM CA0c, — BATCHTHRE. AICKTPHHEL ¥ AncHMCeHTOE-MCTALIOR HX (HHIMHO

OAHH-IBA, DEEC TPM, ¥ HEMETALIO0N — UEThIPC H feiranaiie. Y ARCHMEHTOR (MR IBIIH
NEpHGTI0E ERC ERF L H BEX LEOArPYIT EATCHTHEIME HEIAKNTCE AUICKTPOHE HE TOJLKD
HEHCITHETO, Ho B OpelBHEITHEN D Caod. {7 BANCHTHRE FACKTPOHGE 3ARINCHT Peak-
UHOHHAA COOCOBHGCTE ATOMOH K Lh‘ﬁl.'l&]ﬂ'il&&iillﬂ!!l KHMHMCCKHY CBAACH «© APATHMEH
ATONEAMIL, K Hﬁr.IEI!iI.:IBﬂ]IJ.IHJ NTMUNECKIY COe0 eI,

Xusmuneckoe COCOUNSNREe — 3T0 XEMWHCCER MINBILIYATLROE Be-

IMECTEO, COCTOHIEE HI XHMITHECKN CERIANNLIEY STOMOB 0aH0T0 (mpo-
_El CTOE BENECTEO] I HECKONLENS [CAMENoe BeIIecTRO)] 2TeMeiTon,
HMEIIIEE OHPEIETEnNLIE coCTan.

[].lJﬂ'lli.".I'Ir".' H CHUGEHLIC MOIHECTED — T l.'.I'.l'"IJ'!i'IIn] PEALLHOPLY CYIICUTIA A
SAACMEHTOR I3 TPIEFOqE, :"i:.-i.l[.ili.lm'{'ll SAUMEHTOR WIHRET H CIOIECTHE l}ﬁi.l':cli.’lliilll-'cl.lllil!rlx
BIRMER BCIRCCTE, M Hi:lli'lﬁllpf:l'l', S ORI T BCICCTEH, MOGKHD CYIHTL O XA R ETe
HUMEHTA



. K. Mergeneee npugasan Gonblios IHINeHHE I8aHE0 OPM M CROACTE TH-
MHYHBIX KHCEOPOAHEIN W BOMGPROLIHD X COBAMHEHEA JNeMsEHTA 400 B0 KADaKTEfps-
crhns, Mo hopMoR CoRIMHERHR OH NONHMAA CXOCTID B COCTAME THIWYHBEX 0N
FEYNMbL 3HEMERTOR X CORARHEHMA, BRpameHHoe obiuMe diopmynans, Tak, -
MEnTal & BANEHTHOCTRIO VI (ohsidHO OHW JanHMaT rRasHyo noarpynny ¥ rpymine
MepHonsscron CHCTEMbI] WMEIGT CREGYILIME (HoPMbl KHCACPOANDIR H MOSOPpoL
Hiax coepuHenmi: RO, REL,.

THNHYHETS METAANMSCRME 3NEMAHTH OBPAIYIT GCHOIHDIS GREHIEE M MHAPOKEH-
fbl, MPCABARA B 3THX hOPMAR CORIMHENHH HHIKHE IHAHEHHA BANSHTHOCTH, Y eme-
TANAHHBCKHN  HEEEHTOR ISICIWHE KHCADDONHDN CORaHHEHMS (OKCHOBI B THGROK:
CHABL HMERT KHEAOTHRIR XAPAKTER, JTH aneMeHTs cBpaivor razcchpaivme
POAOPOGHEE CoBEHEHAR, MBorie INeMenTsl NRPOABAAKT NPOMERYTOHHbIE CBGE-

crea, DBoBUMTE MOAYUEHHDIE IHAMHA O CRORCTRAR JNEMERTOE MOWHD MRagHYEcKH
[psac, T3).
a) BaemenT anor &) AnesenT III'I":III.I"II
W II i k. I L ! 1
™| N ] )|
2h 281
MpacTise BERECTES Ipocroe BEMECTRG — METIL
At EEEHLT EeMETAL s ™
aaoT N,
Conva e B LCTRS CAssuRe BellecTRS
a) MH, susimur — Bogopoausie cocaumenna — Nakl mupis ssrpain
(STRSRTe L s SRS THERE
BEELECTHE HEFLEC T
iy Bncaoresdl — BricmHe ncaopoiibie cosanderma — Condpapi
MAPAKTED KAPAKTER
MO, Na, O
HMO, MaYH
AB0T = ANCMERTIEMETILA Hurpsii = dresenTaerone

Pree. 73, Xapakrepybic DPICEHIKH TOISHGM ATCMEHTA HEMeTALA (9]
I MWL (1)

JapaoHne. Monssvack Tatannel 22, BaiBEHTE OCPIOTHICCRRE HAMCHE-
HWI CBOMCTE 30CMEHTOR, a Take dops 3 ceolficTs X cocanHceHii
€ BOAPACTAHMCH IOPEIEOBOroe HoMepa ¢ L-ro oo 2041
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Ha ocHope NpoieiaiiHong SHATHEA BRBEICM JAKOHOMEPHOCTH HIMEHERHNA
CROMCTE JTEMENTOR ¢ VELIHIeHHCM HY HOPATKOBOTD HOMEPA:

» BREHEHING KOANMECTECHHEIE XAPAKTEPHETHEN 3eMeHT — BRI AApa ¢ro
ATOMOE 1 ATOMHAR MOCCA BOZPACTANT MOHOTOHHOD,

¢ CTPVETVPR BHCHIHETO SACKTRORHOMD CA0A MAMEHAKTOA CRakoOBpazmo;

« DEPHOAHICCKH NORTORTIOTCR §ropubl It CEollcTRL OKCHIOE W MYIPOKCILInR
AECMEHTOR,

« NEPUHOANMCCKH IOELINACTCN BATCHTHOCTE 3ACMEHTOR 0 KICIOPOIY 1 vik-
BalCT 10 BOJICFPONTY.

ﬂpuﬁnﬂlﬂu. Kapond sasMcHM00TR MEENY DAk ToICTIESMN SmcseH-
Ta, MCHAKHEHMICH MOHOTOHHD H 'I'[EF!-‘[QI'[H‘II‘.'EI{HE

PacomoTpis aTY CBAIL Ha TPHMEPe 3apiia fIpa aToMes 1 01X BHCOIHHY 3Ack-
rTpomos. L aToro nocrpoms rpacink (prc, T4). OrMeTHM Ba TOPHRI0ETANLHO
JHMHHN 33pAA agpa atoma (L), & Ha BEPTHEATBHOI — THCI0 3ACKETPOHOR HA BHCETE-
HEM €000 ATOMOE 3ICMEHTOR.

¥ . Ne Ar

3 i

g

= Hi

=

a +4

I; +5

= el

;ﬁ .] I] 4 i 4 | 4 -4 " | | 4 4 | 4 4 -
Li Mz [ K]

] #8 #F 4 4R G 4T A A0 IR HI R E AR SG4TSR 210200
g JLAgEL FTOMa

Pue, 74, JasnciseseTh ST AR TN IEUTHCTSG S5
OT PR LR ATOMA RIEREITL

Buinog

Yneao HICHTPOROE BHEITHCY SRICTETHHHOM CAOR GTEEsos aies
MCHTOE DCRIMGEHMCCER EEMCHICTCE O MOHOTOHHOM BOSRCTL-
HHI SETHMEHLL Sl sl SLpn YIS s,
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E"TI;'I.'I-E.P'[‘IIL" nl."|.llil11.':l.:l MECEOPD 3aK0HD O3HAMCHOBATD HABAL0 HOBOH 300xH
B PASHEITTIN XIEMEn. _H{l TN HAKOIUICHHBIC B HAVEC -[I]-HBZT]:] HE TMeIH BHYTRCH-
Held caatan. I'I-c-p:m;umm:xuﬂ RIRGH pRadkpkii r.rqué':{mg.'m CRADE MOELY SACMOETAMIL,
HOERCUTHIT }"[f‘:llln.'li'rl HREACEAskIBATE CEOHCTEL CIE He OTEREITER 3ACMEHTOR 1 X
CocHHCHEN B HercHAT ABICHHG OCYMCCTEINTE HOHCK HOBEIX.

FEzBMTHE YYEHWA O NEQHOOHYHOCTH WAC DO ONEPESenSHHEM HOToDHYECKHM
sTanamM [pec. T}

YieTanon-
nf|ml:|."|.|'|"'|{'l:};l"'lﬂ
AR Meproeiecsne
GTHp‘Jﬂ']‘I':' CHCTERA
e P TARTHIIE] Kk
]-[L"r.l'lll'f.'].“' AlEMEHTOR —
{BEC KK rpaduisees K
HEC KGN HOHEPCTHOE
{HTRTHRTEE b ; | o A o] prand BEagEA-
F ANKOERA BRIPHHCHNRC
HOCTeE TEFIEN CHECTEMEL
O KT SEIKCEEA BT
B M- ANEMEETOR
HEEr AR O CTIEEIRE] BITAC
TR TP 'L'H[i."ﬂlial (Eh1] rfm-'ll'-""'l-'
T [ 4 Lo CHURTTHEE TR
ANEMEECT
ANEMEL T
Paie. 75 Hnames [EEUHTHS VSRS O HERRGIROCTI

B K. Medgenses He COMHSBANCA 8 QOCTOREQHOCTH OTEPHETONG HM 3aKOHA,
TEEQAD BEQWA B £ro pazadmde. Hesagonro 0o cMepTi oH NUCAN: 4. NepuogHye-
CHOMY 22HOHY DYOyiies He rpodHT pazpyleHHeM, 3 ToNLED HAACTPOREM M Paisu-
THe ofELLEETE.

Meproygaseckril 23000 VTRCRAI rIyi0KVE) BHYTRCHHION CBA3L MEEIV 300
MEHTEMH, DOZBOT VICHEM OPeIIoTosiTL, S0 BEE ATOME HOCTRCHE 00 0f-
ey ey, Tese caMias oH CoRias EReIiecbiIgy LIS TePesms K HoBOMY FTaly
PASBITTHA HAVEN — HO3HAHHG BHYTPCHHCT CTPYETVPRE ATOMOE {OTKPBITHE BICK-
TPOHL, PATHOIKTHREHOCTI], paspalorka TeopHH CTPCHNA aToMa i T. 4. ). (ioeay-
BMIHA STAMOM CTAS0 PLCKPRITHE PHFNECKTR CFENOCITE 3AKOHA 16 0CHOBC
TEORHI CTPOCHHA ATOM,

Bal vikic 3HAKOMEL CO CTPOCHHCM 3TOMA B SHACTC, ITO 3apa) S — FEAEHAR
SKAPAETEPHCTHER ATOM, Japai Spa coBIATACT © EORAIKOBEIM HOMEPOM ATCMEH-
Ta B Mepaogmeckodl cucrese JL L Mengencesa,

Yueuus Pezepdopga aHmMHACKHE yYEHBIA-deauk [ Moand & 1913 . ycrano-
BH, MTO HACTOTE KAPAKTEPMLTHYECKOrD PEHTIEHOBCHOND HINYWEHHA XHMHNSCKOTD
INEMEHTA CBRIAME C BMD NODRAXGAELIM HOMEROM,
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JakoH Moand nogreepgun, uto HaMeseHwe [1. M. Meupeneessin noprasoasix
HOMEROE 3ReMesToR B MepuogUUecHol CHCTEME COOTBETCTRORAND NOCNENL0EaTEL-

HOMY YBENHUEHWID 33PARCE ALEP MX ATOMOB. 3TOT BONPOC Bl yae oBcyrnand npw
MIYUEHHM HIOTONDE.

B CHASET € HAOESLEMIR IJT.F.EJIJITI LAMH B [:lﬁ.-'li:“ZT}[ L'l.'l."'l.li"lillli{ TN Hﬂpﬂﬂﬂﬂ‘lﬂﬂrﬂﬁ-
FEKOH NPHHILT CASIYRIIYEY COTPREMET R (rpa Aoy,

I CroficTie aaeMenTon, a Takxe opun B CRoficToa BX COIHenmi
e[ | maxoasTeR B OepHOIMMECKON JBNCHMOCTH OT BEQMUMHLL 2apsia

I HAPA ATOMA (MOPATKOBOTO HOMEP® 2TeMenTa),

t’? Moqey COSHCTEA FNEMEHTOR W HE COGOHHEHHA WIMEHRIGTCA NEPHDIH-ECRHT
B wiit npHumsa neprogHsseocTs?

Oer ma o DO TGRS TIDBOUTACT AAT TOODIE CTPOCHHRHE ATOMiL,
By SAPAAA 3416 — PIAHDR NIPRETCPHCTHRDL 3TCMOHTH, MORR S0 R
SV LFROCTH, L T XAPAETCPHCTHRN UPEMUHTY SdBHCAT BOC CRCTILILEREL £
CIARICTTRL, DR -OGIPCICIACT S JEKTROHOD B S COCTORHIPE 1B amosg,

Hllill.'l'ﬂl.'qul{Ill." £ ATOMODE OT [TUPEATL Q00 THECACHUTG 3ACMOHTY [TPHBOIRT K e
PRHOTHMNECKOMY THFTORCHHES SPEKTEHMHBIN CTPYRTY]r ATOMOSE W SHCTE RICKTROHDB
Hil BHCITHCM SHCPrETHYC CROR YI0RHAE, B avrom 1.|.FII:II-I"{Q'I'.'IIIIi'iI TR lll:]'jiI!uPrHL"
CROMY JAKOHA M IR HHLL CPAOANYHCCTH TR CHCH R CEOHCTE A8 MEHTOE,

I Meprioduseckor HIMEHSHNE CRONCIG AIEMENI0s ohLacuIeTea
_l1 n:pnnmmu 'I'I.ﬂl':l'l]'P":H:I'II:H ERC A lnm‘]]l"[ﬂl- G B s -HI'I:-EP-

I T H TR R YPORHE H XRICRATRONIME CTPVETYR AT

MpoBnema. Kaxie xpaKTepHOTHEN 31CMEHTOR CRNAMBACT MCAIY CO-
Bofl Tlepuopmecknii sagon? IpeaiokETe cioMy TRHMITHEO-CASICTREH-
MK CRAACH 18X ofHHoEaHIe.

T‘."UEJHH LCTPOUHEH TN IO C TIMA B AT [Flnk I EL B I-I“.'PH".'J.II'{T.'E'I'LUIU AR
LAEU L n!.'[.illli.l;;'l.l‘lHL'r.'h'U]-‘l' CHCTUM L] XM MO ORI SACMOHTEDS, GIIPCICICHEE) HX COhBTH-
MUHHOT?  COL L, Chiia SGEL HMITVILE K e H LD BHY TRCHHUTD CTIHRCHEA
BEURCTEH, K OTHPLITHR B [HATVHCHHEY ROBLES AMCHMCRTOR.

DeHonHbE NOHETHR

Mopadxoasd: womep (dapad adpa) - Xeswgwecxoe cocdunenue
« Mepunduseckic EIMENEHUER YHCAR SACKmponos & obotouxay
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amoMos cusmuueckuy aaesenmos « Mepuwodusecont amcon « IMe-
el TR

B'ﬂﬂp'ﬂ'ﬂﬂ H IOQ0OHWA

Vo Onmirre sasseiiime S aisTe PRerise aToMon SieseHTon

2. Naitre oG0GmEHHYI X HETEPHCTHEY OIHOI 103 aneqedTon: N8,
12 o 16 B oeprogasecked tabanie » suge rpagumeckoil oesn.

3. B uéwm npHurHn nepRomeeckors IMEHEHNE CROACTR SIeMeHTon
MM COUTMBEHRITE CFrpeT noarse puime mpuMepasH,

4. Nuitre cospemennyi Tpaktosry [Tepuogmaeckoro sakowa, TTowe-
MY CHOCTHA SIEMEHTOR HRXOIATCR B 3000 HMOCTIE O7 SR s
AT STEMEHTH

3. YroTaHOBHTE SARHCHMOCTE MEHIY HIMEHEHHEN RHETTHETD SeK-
TPOHHOID CIHE TOMOR SISMEHTON 1 GIPEKTEPOM FTHX RIEMERTOR,
[Mogrmeparre e npasepas,

6. Tlomessy aapan A aTOsMOn SIEMeHT] CHMTARFT FIARHOMA XpKTe:
prcTHERoi? Jairre passtpayTye ApryMeHTILIme,

7. B uim onnuocts sakoma Moats o sakoe SHaMeHne OH HMeeT JUTE
OFBHCCHHS SITEHME NEPROTHEHOCTH

——0—o—E—N—NF

nBPHﬂHH"IBCKﬂ! CHCTEMO
B CBETE TEOPHMW CTPOEHWA OTOMO

ﬁ? Yt pam WrsecTso o 3HawsHuM Mepuogumueciod cuoTesi ]
Haw yerpoeda Nepsogrueckan cucTesa?

[MeproanInecTE B IEMEHCHRH CRodcTs aaeserToR noasoansa JI FL Mewge-
ACCEY BRACTNTE NOPUodsd BACMCHTOR, KOTOPLIE OH PACTIOGKILT APYT o Apv-
OB T BOFPACTAHEN ESRIEOREIN HOMCPOE 3IcMeHTOR.

CoppeMesHan Haywa ablienseT ceMe nepHogoe — 1, 2, 3, 4, 5, 6, T-4, pacno-
NOWEHHLIX Gpyr mog gpyrom nogobuo stamam goma. Npy TakoM pacnonoseHHH
NEpHOL08 CXOOHBIE NGO PRAY JEMEHTH Ka#EOrD NEpHOa NONASANH B OOHH Bap-
THEaAEHEA cTonbey, obpaiys rpynny. Takux rpynn B [epHogssecson CHCTEME
A. W. Mengeness Beenun BoceMb, INEMEHTE OGHOH MEYINL NPOABNAKT OOHHE-
HOBYR BhICLIYH) BRNEHTHOCTE N0 HHCHODOLY # HMeoT obuyis dopsy Kschopog-
Hba W FAIOCBpAIHEX BOACPOMAMbIY COBAMHEHHR (A8 IAEMEHTOR-HEMETANROS),
Brsdy, nof sasion rpynnon 3eseHTos, npHeaeHs ohike hopsyiel HE OrCH:
Aol H BOASPOARbIX coBaMneHnn, Huspisie radw b Meprojeeecson coteMs paa-
MEL{EHE B HYABBCH FRYANE,
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Taknm ofpazos, o ceocii crpyerype flepuoduuecins cucmesa npedemas-
AHEM COOOE MAMPLIY, COCTIORWEGI0 W3 CeMN REpuodos L @ochMNE 2.
Fasnneil ancsent B [Tepuogmmaeckoll cHOTEME 3aHHMACT B COOTHETCTRHN © [i-
PRAKGELEIL HOMEROM DIPpEIEIEHHOS MECTO B ONPeae B HHOM oF Tepiole 11 onpe-
ACNEHRO FpYIne.

Pacoesorpios TTepreoguiccEyis CHOTeMY © ROZEIIL IO Cpoe IR smen.

ATOML] 3ACMEHETOR OHOTNG EPHOLE MMCET IHHAKOEOE THCNO FHEpreTHre
CHMX YPoBHCH, pPABHOC HOMCPY TepItogE, HO AR OANHAEOBOM MHOAE SHCPIeTH e
CHHX YPOBHEH ¥ ATOMOE 30EMCHTOR (HON M TODO EE IEPHO0GE R0 3ICETRO-
HOB Hil BHEMHEW YRPOBHE PA3HOET OHO DOCTERCHEG RoapacTacT (o7 1 ao 8] Yae-
aueHde £ B U BIeKTPOHOE HIl BHCIIHCM CAOC QATOMOB (4GVOIORIHBACT
VMEHBIICHIE PATHYCE ETOMOE @ HAMCHCHIE CROTICTE AMeMeHTOR & nepnoie. Merar
AHSCCKME CRHMICTEE A0CMEHTOR GCARWBAKT, HEMCTLUTINCCKHE YOLUBREITCS! Bhic-
HEA EACHTHOCTE AICMEHTOR B KHCADPOANLIX COCIMHBCHIAR BoapacTacT ot 1 10 7,
BLRCHTHOCTE 3ACMEHTORHEMETLUI0E YMeHbIaeea o1 4 g0 1. Faseneane xapakre-
Pl OECHAOER M PHAPOECIHIOE AICMCHTOR B ICPHGe OTPLUELCT CRCTVENELE CXEML.

Oendsame — afoTepHblc — EHCIOTHELS

H:IJ'H,."I.I:Ii"I T pLEn, |:Ilil.1'llil'll." I.'I'{:l:l HASRHATTOH MOETALAMSECKHM SaeaeHTOM (I
A TIRIN ﬂ'lt'Td.."Ll'IUIH':' H QRELHYABRWCTCH HHCPTHBEM LM

Japarue, ORpaTiETe BHITMIRIG i U0 DIEMEHTHN B GEIIGM e
Ae. Ha orpomammn coBpesMeHnore BapiaHaT) nepuseckoi Tabnmnm
VOTUHOBHTE BXAMMOCBASE MEARIY MHCI0M SAEMENTON B PUSHX TP
S W SAKOHOMEPHOCTLI SRTHEHHA SEKTPOHAME BHEITHIEX 1 npet-
BHENIIE SHEPreTiMecknx yposaei mx aroson. Tosysennwe ganne
iAo e Tafn 23,

Tatruua 23. Crpyerypa nepaoaen o llepuognueckoil cucrese anesmenton

Yucno Ilepnsi Kuomeasiit
Hepuoa | aasesTpommex :.ui:-urr q"'::;:m;:'“ ademenT
vy i, S e
L-ih 1 H 2 He
Fie || d Li B Ne
F-in 3 Na A Ar
$il 4 K 18 Kr
HE || i A 12 e
Fi-ii fi Cs 32 Rn
T-ih 7 Fr ' Og
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TTepuo 110 KOANUECTEY AICMCHTOR B HIX ACTATOA HE WL 1 Seaniine.
Mansie mepuogw (© lro oo 3-8) J. H. Mengesces HaibiBan e THITHASCC -
ML, MOCKOALEY B HHX BANDOICE GTIETINRG N Hec e IBANYTOA THIMHEN H3MeHe-

HHA CROTICTR 20eMEeHTOE,

Bonwwke neproas [ 4-ro no 7-A) cogepsaT BONLLEs YHOND 3NEMBHTOR =
18, 32 (cw. 7abn 23}, B max MeTANNHYECKME CROMCTEA 3NEMEHTOR MIMEHARITCA
MEdNeHHEER,

NpobGnemao. Kax ofbacHTs pasnmma @ MIMEHENHE COORCTE ANEMEH:
ToB MAnbX H BoaWHE nepHodon? MpegacemTs Baly rHroTeay,

MpHYHHE COCTOHT 8 HHOH NOCReA0EATENEHOCTH JANONHEHHA JNSKTPOHHLIX CAo-
BE HX ATOMGE NO CP3EHEHHID C ATOMAMH INEMEHTOE Mansx nepuogoe. B atomax
INEMEHTORE BonswKe nepsogod (4-ro W 5-ro] 3aNoAHAKTCR 3NEKTHOHAMH NDER-
BHELIHME YPOBHH, WTo NpWbasnseT 8 3tk mepuogsl 10 aneserTos, a 8 6-8 w 7-M
nepHogan gobaenaoTcR ewe 14 aneMesTos,

HHCND 2NeETROHOE HE BHELHEM CHOS8 ¥ aTOMOS 3eMaHTOB-MeTannoe BonsusMH
nepHagos | 1=2) CCTRETCA HEHIMEHHBIM.

Beid pAMEEEHROE DOSROJIACT JATh OIPCRCICHEC DOHATHH “0CpRLe.

Hepuodoym s radanue JT. F. Mepgeneess HA3RBIOT POPII0HTLILHELI
PAL AleMEETOR, PACHOTMECHALY B HOPIKe BOIPACTAHNA 3apaios
(1 mpep ux arosos. OHN BMERNT ONHHAKOBOE SICT0 AEeKTPOHNEIN COI0EE,
HO Paiioe THCT0 BAIEHTHRIX anekTpoHon. [lepmogsr (Kpose 1-ro) ma-
WHHANTCH HET0MHEM METLALIOM H SAKAHTHEINTCA HHEPTHEIM TAZ0M.

B "L"[.IIT!.I_."I.'I[‘I'.'EZKIJ-]-‘I' CHOTUME BLLICNCHLD TdRRE BUDFTHERLIRHLIC [RATE RCM U H-
TOB — MY

3aponne 1, Kax namenmmoron coofioTin SaesmenTon i 1 COSTmHeHi
n rpyomaxy [lo ssinm npuasaris SaemenTsl of e IR0 TCE B Fpyny?
[Mowzmarre ua npusepe agescuron [a VI rpan,

Tpynno B Tatamue 1, H. Meageneesa Ha3hBa0T BEPTHELTEHLIE P

y  BEEMEHTOB, PACHONOMEHHLIX B DOPAIKE YBEAM'UIEHRA 3aPAI0B Aaep
0! ix aromor. Aromm: srix anemesTon COMEPHAT OJNHAKOBOE HCID Ba-
JMEHTHLIX WICKTPOHOE, HO PASTHYAKTCH "MICI0M 3ICKTPONHLIX CIOER,

£l



Cpansim cXes cTpRERNA SneKTpoRiLx ofanoues v aroson Li o Na, F o Ch

L4 28 1E of 28, I8

iva 2e Be, le 7ol 2e Re, Te

[Mpianarayu TPYOIN ARIHKOTCH WIHHAEOBLE BLMCIGEE BATCHTHOCTL STeMeH-
TOHA T4 KHCADPRYLY 1 ofnse (hopssn ERCAOpMUHL cosmmderni. Koansecrao s
MACHTHLIN SACKTPOHOE B ATOME, KAK NPABHA0, PABHG HOMEDY MV, B ROTOpOR
HXOAHTCA JGIHHMFA UIUMCHT.

Biam yasoe mapeoTHO, STO MPYIINL ACART A AR TOAUPYIIIL — THEBHYE B nodoy-
HYKL, BMecTo noua Tt « IanHaE mOrpyinmae 1o e mofouHEd NOArpyImd s ECIoLay-
w Tasske obosmaenna A w B Hanpumep, wan [ rpynome onmyr «LA-rpynomas wom
alBerprmme, B oany noarpymmy nomagaeoT SieseHTa, aTOME KOTOPLIX HMERT
CHOTHLIY AACKETPOHHLE CTPYETYPR, i OTCHUTL I CXOZCTE0 HX OCHOBHBIN XM~
qeckns CeoicTs, MoaTouy aneMenThl DIHOR TOArPYITIG HAILBAKT SAeM e -
Mraraaozamn, Buecre © Tes y aieMesTon ogHoil IOIrpyimis aross BMenT pas
HOME HICI SHEPTETIHCCKIX. VPORHCT, 5o AM3LIBaeT HEROTOPOE POamime imx
CBHICTH,

3apanwne 2. Chopaompyime SRKOHOMEPHOCTH HAMEHUHNS CTHEHIR
ATOMOB B CROHCTE SACMEHTOR B IOACPYITTEN MEIPHEN MOTILUTN 1 i
MOFEHBR 11 8ATE 1M TeopeTiueckoe odocnongaie. ¥emmonnre sanm-
CHMOCTE CBUTCTD BAEMUHTOE B FIABHLX DOIFPIIES 0T VIMUIHHeHNS
UHCT AACKTPORHED CIOER 1 EUTHYCOR X ATO0MOn,

JdneMeHTId OIHOH TPYITLL, HO PAOHLX DOIPPYIN HMEHT PLaine SIeET
POHHME CTPVETYPI ATOMOB, & casijopameapno, paaunme csodicrea, Haonpaaep,
B VII rpynme ane noarpyum: suoorepon usapriamg, Ha spemmes caoe aromon
TATGREHOB — CEMB ATUETPOHOE, @ Y UICMEHTOR DORCPYIILE MapTasiG — AL, mpH-
HEM BUICHTHLIME ¥ HHX BRIHIOTCH HE TOALED BHCUTHBEC WCETPOHLL, HO B 300K
TPoHL NpeasHemHere crod. B nogrpynme rorenon apeMenTi — THIHHHLIE
HeMeTAuIn, B noarpymmy Mapragms pxoasT MeTiuIHYeCERE SIEMEHTLL

Ocoboe Mécto B NepHoarieckon cueTeme sanmmaet VI rpynna, sraodasuan
0 ceBR TOHARR H HHERTHDIE JAEMEHT [FRaBHas NOAFPYNNa), 4 TAKME BbASNEHHbIE
B CEMERCTEA NANTANA M AKTHHHA INEMEHTS!, KOTCPEIE PAIMALIEHD B PAAAX, KAXO-
AALMECA B HMHHEH YACTH CoBpesenHol [TepHogmuecson cHETEMB,

OcHosHsie NOHATHR
Meprindm « Tpipnrin g nodepiyrinn 20e Merniog

Ennpnl:u A dagoHMe

& 1. Yro vasoe nepnogs Rasre neproja ma apaeres

B 2. Yro magoe rpynoad Ha ocoone gacis opiEsason saesesEms ofe
[ CAMHARITCH B CAMIYNS FPYIITY:
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3. Jafime onpeaeicaie IOrPYTITLL BOeMeHToE B VERKITE DREEHLER,

00 EOTOPRIM 20eMeHTED BONAANT B 00T PyImy.

B 4. B pagy Na — Mg — Al — 851 meravnecceie croiloria

1} vennnpapron 3) HE HAMCHAKTCOR

2} o nalepanyr 4) HAMCHHMTCR NERPHOTHNMCCER

B 5 BpagyF — Ol — Br — | neseraommicckse ceoilcTea

1} vonnmpamrei 51 HE HEMCHAMITOHR

2} peaaleRanT 4) HEMCHANYTCA HERUOHETECKR

B & Hawdoaee apeo BEPUECHE METAULIHICCKHE CBOTICTRA ¥ IMICTON

BCINECTR, OOpaz0BAHHON ATOMIME, KOTOPLE HMOOT CRoIVRHNes

HACKTROHHGE CTHCHIC:

1y 21 2 3R] Hp 204,81 4] 2 8, 2

B 7. Hanbones apeo BRIPEECHBL HOMCTALTIHMCCENE CROITCTIS Y IpoOCTo-

ro BEMCCTES, OGPasoBaHHOND ITOMAMH, EOTOREIC HMCHET CACIVRINe:

HECKTPOHEOC CT[MCHNC

1) 2, 8.4 2) 2 BB 528,00 4] 2 8. 7

# 8. YoranoBHTe CNOACTEO W PEATHTHC MAALIK W O0IBIHE ICPUOTS,

GO Mepioihbl JEAaTol Ha TRl pga SCmauil i HencTtrenid. B ae-

SETHOM COCPOATTOTCHEL MOTALAMMCCKHC AIEMeHTHL. Kagonkl ooofes-

HOCTIT MEMCHCHIE X CRORCTE? YEARETE TpRiriHEL.

H Fo L moMOmEE EOMOBOTCRE (HHIOTOBLTE [(Pe3CHTANEY 113 IeCTH-
cosit canfnos <Orxpermie epioguseckorn aagoHas-.

—

§ 43 — XopakTepMcTiKa XMMHYECKOTO 3NeMeHTa
M 8ro CEOMCTE HO OCHOBE NONOMEHWA

g Mepuwopguyeckoi cucreme [l. M. Mengeneeea
M 'I'ﬂﬂpl'li'l ﬂPﬂBHHl aToMO

E? Hakme coagesdil O Cusischom anemesTe 1asT Maproisisckad cHeTema?

Pasmsrroe. Teopiit oTpocHus 3Tosn o [Tepuoierec koo KOS I B
BREABHTE [P HOGRIK XIPAKTEPUCTIE XMMITTCCETD S0eMeHTOR W e oI FocTH
WX MAMCHCHI, A TAKHe AKTHEHO BEOOALIOBATE DROrHOCTIMECKHE BOEMOEHBCTH
Mepaoanieckoll CHCTEMEL

B KaiccTie TAkNK XAPAaKTeMCTHE 3TOMOE 3ACMUCHTOR PROCMOTRHM 9HERTHE
WOHASAIHN, CROACTED K AICETPORY B aIC TR0 T PRI TCTEHOC T,

B XpMimiecENK PeARLMER ATOMEL 3ACHCHTOR CIEGCO0HEL TERATE HAM NP ohpe-
TaThH ATCETPOHLL FTA COOCOOHOCTE KOIHMCCTRCHED ONPEICIRCTON BHepriei
MO ATOME WL 00 CJHAICTROM K SACETPOHY. JHai o, MomHO Ipeicks-
AMBATE B OOBACHATE XHMETCCROC TORELCHIC ATeMeHTOR. CHocONH00TE 3TOMOE
OTLARATE WIH MRHCOCTHHATE K Cofe AICKTRORE FABHCHT OT X 30CKTRrHERX
CTPYETY, OT TO0D, HACKOARKG [MPOUHG BUICHTHLIC AICKTROHE VAU EHBANYTCA

&



Eoarose. JUi8 semionios, IMeslay Hefnaniinee T SAcKTPORGE HA RECHes
BHERTCTHMCCEOM YPOBHE, HOUICe XA[ETEPHA CIIGCOOHMCTE K OTAAME 3ACKTPOHGE,
a AT HEMETALIOE, BHCIHEE 30CETPOHHBNET croll KoTopRX IIRK K 3anepie-
HHKY, XAPAKTEPHE CN0C00H0CTE K PITTArs BEREID SIeETPoHOE.

FHEPIER WONNILNL — BTO SHCPTHA, HeodXoJHMAN IR OTPRIEL OT ATOMAE Hi-
B CAA0 CEAZAHHOM © I 30CR T L

JHEPIHA HOHHIAUMH BHPANAETCR B KHAOLROYAAX Ha Mads [k mons).
Jonycraeron BHECHCTEMHAA SQHHHLA — JesTponionsT Ha atoM (3B /atom);
13B8= 1,6« 10~ D,

Yem MEHOLME JHALEHHE IHEDIHH HONHIALMH, TEM TEfUe WEKTDOH OTPGIMETCA
ar aroma, HAWseHbIER SHEprHER HoHRIEUMY oBAARAKT WENaYHBIE METANAS
(498 kil mons gre M), savBonsiies 3HayeHse a8 pseior seranis Vil rpynns
(1519 gl mons ana Ar), B roasHs nogrpynnas SHAYSHHE JHEPIHM HOHEEL-
UHH YMEHBIAETCA CREPXY BHHI, § NEPHOSAN — YBEAHYHBALTCH CAENA HANpamo.
Yizm DOoMpUE paasys STOMA W MEHDLAE JNEKTPOMOD Ml BHELWEM ChoR, TeM cnabes
YARQEHAASTCE IREKTROH B TEM FEHGILE IMMEDTHA HOMHIALMH,

Omapan SAcKTpOE (AICKTPOHEL), STOM TPERPUEASTCE B AOIRMCH e
1.IHI|!':'.!?I'-'J'&!'|:?.|H|'|'H'!} fieri,

Jan memeTanaos, HaobOPOT, XAPAKTEPHO NPUHEMATE SIeKTRpOHL. AToMm
MECTHN SACMERTOR CTRCOAH HE TOULED OT7ESITL, HO 1 IPREEMEATE SCRT 0N,
TIPEREIIGARCT 18 RS RE TR S AN St

Freprus, RUTOPGA BLUEARETOA NHE TPHCOSHERNT GIHON SICETPOIL K -
MY, HAAMIEETOR CERRACHESOM K SUERmpIoNY.

CpoacTen K 3NEKTROHY TAKME YHCHEHHO BLIDEMAETCA B KHAOEMHOYARN HA MONE
(k= /Mons] HAH B anexTpoHEDAETaX Ha atoM (38 /arom). NMpucoepuHas & cebe
ANSKTPOHE, HENTHAMEHEE STOMS NPEEPALLEKTCR B OTPHUATEARHEE HoHE. B ne-
progax « rpynnax MNepsogueckol CHCTEMBL Y 3NEMEHTOR CPOGCTED ATOMOR
H ANSHTROHY TEKSE MIMEHASTCA JAHOHOMEPHO, B 3ABMCHMOCTH OT MY 3NEKTPOH-
Horo crpoeHMA. HaWBonswns CRoAcTECM & 3NekTpoHy OBRaaaoT THIHHHLE He-
METANNEI, HAHMEHLLHM ~— THIHUHBEIE METANNLL JASMEHTE C HANONOEHHY 3an0M-
HEHHLIM BHeliHMM -nogypoeHes (M, P As) Tase MMe0T HEBLICOHOE CROOCTED

H INEHTDOMHY.

Chriana HAH EPMOOCTHHCHIC 3ICKTROROR ATOMAME TCXK FAH MHLX BECMeHTOR
HPOHCKOINT ORLPHG B IPORecce XHMEMCckorD Bransoaeiorsst, L roro aro-
Ol PEMIHTE BOIPC, KIEQR CIGCOIHOCTE YV BREHMOACHCTavENIIE JpyT © Jpyvrom
AToMOE NPoHUEAAcT (OTARELTE BN OpHoBpeTaTh AICKTPORR), CICAYET YIH-
THIBATE  3HCPrHE HOHMIAIMH, B CpoioTES E aackTpory. Takodl gosoresciodl
MAPEKTCPHCTHEGE  ATOMOB, YIUTREGRONedE ofe 3TH COHocoBHOCTE, ARANCTCE
AN PO PR TS TR O ATesN e,
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: ANEKMPOOMPUILAIMETEROCTHE — CHOCOGHOCTE TOMOE JAHHOTD 3006-
*  MEHTA NPETATHEATE K cefie SASKTPOHE] 0T 3TOMOB AeMeHTa-APTHEDL.
1

—

DNCETPOOTPUIHMTEALHCTD MIMUPRCTCR  MOUVOYMMOIT MHCICHHY SHAMeH
FHEPTHH MOHHIAIHNH 1 CPOACTIG K AICKTPOHY aToMa JGHHEOTO aremenra, Lia
VANBETEA PACHETOR BMECTO AECOMMNOTHRIN JHAMCHHIT AICKTPOOTPIIETEILHOCTI
CALMHO MCAOALIVIOT OTHCHTEALHYEE SICETROOTRHmTeILHocTs (O30). [Tia
FTOCO MACKTPOOTPHLEATEALHOCTE DEANTHON METULTEL AHTHE THHIMLOT 5 e
HHIY M CPABHHBAIOT © Hefl MIeKTPOOTPIIATEALHOCTL PYTHX ICMEHTOb,

Hammennmpe apavesns 05 HMeOT menoqdse MeTivias, sanfoaname —
ratorenst. B nepionx © ypeanaeanes £ aesmenTi i yCaIKHEHEEM S0eET M-
HBIX CTPYETYP MX aromMos Habaogaerca poct adauenns O30, Juan O30 saemen-
TOB, MMKHD TPOTHOSHPORITE BOSMOMHOCTE X aTOMOD CORTHRRTLCHR JPYT © apyv-
rom, TTpn manmogeficrBHay aToMOR PAsHIX ATCMEHTOB WICETHHL CMENHRITCR
O ATOMOB € MCHLMEeR | arosay © Sonumei O30, Ina yaoborsa ceayer pacoo-
AOKUTL HIBCCTHLE ATCMENTH B nopaike seapacrannd 090 (ef anaaenns v
aanw B [Mepuogmecsoi cnereme, fauanoi va dopmsie yaebmnk ).

Janonn npHpoas cBranaoT NPOrHoCTHYSCKHMH diyHELMaMK [T, &, NoIBoARICT
NPOrHCIHPORATY PAIBHTHE M PEIVABTATH NPOHCKOGSUIHE COBMTHR, NPousCcon
H T, m ) Meprogruecksn sakos v oTpaxacias ero Meproguyeckan cHoTema TasT
OFPOMHBIE BOIMOMHOCTH AN NPEACKAIAHHA H ONHCAHKE CROACTE HABECTHBIX Jne-
MEHTOR, [N8 CTEROITHE HEHIBECTHBIX ANEMENTOR,

B onscanH aneseHTon H NPEACKAIAHRM kX caoRcTe ccobyie pons npHobpera-
8T NOPAAKONLIN HOMER 2, C KOTOPDIM COASAHD NOAcKENHE (MEcTo) 2nemeHTa
o Mepropndecrod cHoTeme, [N pasHOCTOROHHEH CAPARTEPHCTHIH 2EMEHTA K-
[0 IHATH ME TONBKD €FC NOPANKOBLE HOMED, MO H £r0 NONCHKEHRE B NePHOgE,
Fpynme, noArpynne,

MoK CAMOCTOATENEHEM COCTABMEHHE XAPAXTERMCTHIN TOMD MAK HHOM JNEMEN-
TA CAEAYET AXTHEHO NPHMEHAT TAKME METOAB H NPHEMDI MOIHANMA, KK CNBCAHHE
H AMANHI CHCHCTE JNEMENTOR HA OCHORE MX CRRBMEHHA H AMANGTHH, BABATE KNAc-
KA IEMENTOB, NPEACKAIMIATe HX caorcTe, (Unpoxa Henonsaosan no-
AoBupie Metoas nps otepoitee Mepsogruecrars saxona & [, M, Mespenees,

PaccMoTpHs HX NDHMEHERHE HA TDHMERE XADAKTERHCTHEN JEMENT C NOPAL-
komois HoMepos 15, 3o dochop, Cregosarenana, 3apan sapa era atosce +15,
YWD ANEKTROHDS Takse pasro 15, Docdop pacnonoses o 3-& nepHoge = YV rpyn-
e FAABHOR NOAFPYNRE 3NEMEHTOR, Y Bro ATOMOB NATH BANGHTHRIX ANEKTRGHON
B Hapysos chog. Ero snicwsi oncen weeet dapay PO W gHenotHmR sapak-
tep, rasocbpassoe sogopognoe coepumense ero — PH,. Qochop — wese-
ranmueckud anesment, [oa roro utolisn gare Bonee NoNHYD W ODCTOATEN YK
KAPAKTEPHCTHRY INEMEHTE, CARLYST CPABHMTE CIORCTEA chocdopa W CooACTEA
IO CORAHHEHHA CO CROACTRAMMH INEMEHTOR — cocaaed no nepsogy (o 51w 5)

B



M C IEMEHTAMM — aHanoramu no nogrpynne (¢ N @ As). Mpe ocboBwdsnoR
HAPAHTEPHCTHHE JEMEHTOE HAGD YMHTHBATE HE TONLHD B0 MHAHEWEYANLHOCTE, HO
H NEPHOOMBCEYID HEMEHREMOCTE CEOHCTE OKEYHEM WY &N0 3NaMEHTOE 8 NEpHo-

A% ¥ NoArpynnas.

[Mpueousy aaropuTy oIECAHILE CROACTE SICMERTE Ha OCHOBE eI MecTa
B Tlepiigtiscekoil ccTese,

..‘!.I..I'II"IZIP.H"['H COCTARTEHUA NIAHA-XAPAKTEPHCTIIER JTeMe T a

Jedcrmme Hpusep
L Arcainins monsEE I Sae e HTHE

0 fEE[.mtw:ue::m:it CHOTENME l!l:u:lpu.u,w:muﬁ
MO, EUJNRCRY. LY., CRVIL, ]Ith,!l,l'l]'!«'ll]:lil:l

2. Japaa Aapa GTOMa, EOIHSE CTEG SACTHIL
(1 In, ), ornocurenaag avossras Macen
(A,

3, SnexTpoHnoe CTRMEHBE DTO0M0 BIeMeirTa,
Batierrinie aacETpoi

4. mu:[.num B CHOMETE BLICINNX IEHCa0poeiak
1 BOACHIONIHER TR SI e

. nI:IIJL'J.I,MI'."'tI:HL' m]Juri‘l'eF.a e B [ LT ]

i, Cpansesne ceolbcTe anemMesta 1 oero
COETHIEHIT © ORI @7 20eMeiiTasin

T, CHiinmA CpaBHHTEILEA XAPAETEPHCTHERL
ANEMCHTA

Onipanch Ha FTOT [LIAH, KUEKHG HAYThLE !

a) ERATE CPRLBHITEALHVES KADAKTEPHCTIIRY AMGOT0 BICMEHTE, FHR 00 MECTH
B [Mepuoimicesoil cHorese,

() POrHOEHPORITE B OVRACHATE Ha STO0 GUHOBE CTPRREHIC DTOMOE H XH1-
WECKHE CHORCTER [NUAHER AICMCHTE.

OcHoaHBIE NOHATHR

&mexmpunmpuqm.uaﬂncm " Xapnxmspurmuta XEMEYWECKOLD
ATEMENIRG Ry ROGONCERITNY & Hﬂpun&uuecxuﬁ CHCHIEME

E]E
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1. "lTo Takoe 3HCPrUA MOHWSAMHK, TT0 OHA BRSOKLCT M EAK HEMe-
HACTCA?

2. "Iro vakoe CPOACTEG E 3ACKTROHY: KAk OHO NEMOHECTOA v ATOMOR
ANCMEHTOR B NOICPAVIINAY W CpRoiaxs

3. o Taroe AnCETRONTRHIEETEARHGCTE 2AeMeHToR" KAk ol Bhlp-
HACTCA I KAKOE HMEET SHAMCHIE IIH IEVIEHIE KIMHIe

4. B pary anesenros O — 5 —= 8¢ © yBEIIICIHEM IOPATEOBGIO HO-
MCPE NHMHNCOKOND ANCMEHTE AACETPOOTRRIATEN LHOC T,

1} veeanunBacTCR 3} He NAMCHIETON

2} VMCHLIIEETCR 4} MAMCHHCTCA ICPROAIIECKN

5. B pany aneserton € — N — 0 — F ¢ yBeIiucHnes Iopaakosons
HOMEPE XHMHUCCKOT0 3ACMCHTA 3ACKTHHTRHIATCIEHOC Th

1} veeanympseTcs A} we wasenaeTen

2} vMEHBLACTCR 4} MIMEHIETCH TEPROANYECEN

6. Kakpsun cpoficrrasmi aoames OBTRZITE MICMENT, ¥ KOTOPOTO
£ = 37 Jirre cro omneanme,

7. Faement fro neproga obpasver © mueaopogos okcag 30, woroe
it IpaTRpyeTeR Myt © obpaaosanes méaoar, Kaoodpaamna
WO POIHLY COCTIHEH e seer, Yo aTo s saemenT oon Kiko
rpyreee w nogrpvime Tleprogaeckoit cnememn o maxorres s

8. Brroeanre sacoy 2000 coanpofl krcaors, koropas norpedyer
CH UTH OMMOTEN Seaeano IacTHHL o eaaeamis waccoii 21,4 r,
(Cneaver yecTh, 970 PEAOBIHHL COCTONT TOALEG B3 TIpOoRCiIa
T G AL

9. Man noanoil weimpasmasnmn 150 ¢ pacreopa © saccopoil aonei
xaopopoaopom 7.3% norpefomaocs 200 r pacreopa rraporcia
HaTpaa. Bumcarme sacoomaoe gomo (%) meaosm » aroM pacreope.




fnaea 9. Crpoexwe Bewecrsa

§ 44— KosanenTnas cesss aromos
npu oBpPa3OBaHUK MONEKYN NPOCTLIX BELECTS

t? CihopryAiMpyaTe CooM Apeionoesad O BOSMORMHGETE oGpaicsaHHs
HHMAIECHON CHRIW Mamiy ETOMAMH B NPOCTRIY BEUIECTEEK — BOGODOLE,
KREROPOE,

CpBHETCIRRG Rebodbimee Sucte s0esMeaTos [Mepuogmaeckoil cuoresia
A. FL Mengeacesa (118) ofpasayior okoao 10 s0TH MPpocThES 1 CIGEHBN BEOICTTE,
IMpHaHHa 3TOro ARTCHIS SIETRSNCHA B TOM, UT0, BIAHMOLCHCTEYR Moy codbodl,
ATOMBE MHOTHX 3ACMCHTOE CRTARMBLOTCL APAT © JIVToM, ofpasvi pasHbe KHMH-
QECEME COCIHHEHNA,

E.I:[.i'l.'-l-.. COE AT TS JINA IR 0T e KK !mﬂﬂﬁmm mi=
MOB I MOICKY TR B ﬂ.]]'?'l'l!l‘ HRCTHI, WAlRLIEAETCH mwm
CHMThI0,

i
= = =

HaneorHisn BIEALE SEMICTECEO CRATH! EOnIeHTHRS HeIOEii, KoBATeHTHA
OOTARRS, HOH L, METILUIN KL 1 .

TperHodl GOPEOBIHHA XHMHICCROH CBAEAN ARGETCA CTPEMACHHE ATOMOR
METLIOE H HEMCTALIOE [TVTEM BREINMOICHCTENA & APYTHAIL ATOMIME JOCTIL
foiee YOToWIHEGH SACETROHHON CTPYETYPERL, 1INy CTRYETVRE HHEPTHLIX
FEAR0E,

TTpee GOPSOBEHEI KEMETCCROT CRASN CYIHCCTRCHAG NEPeCTPANBINITON BIek-
(POHHBIC CTPVETVHE] CHAARBLIGIINL ATOMONE, 4 CHSTOHEITENLHD, MOHRMTOR X
MHOPHE CERONCTES & COCaMHCH RN,

XuupwerKue cogsy -Hr.nn:ily FFRELMOIME BOaNERANT 8 OO YNSRI
pearuu. CosquHeHEe AToMOB  GCYIIECTRARETON ¢ NOMOILE  Sa1a R mi by
TR IR R,

Bajenmuocmbio HAARIBAETCH CNOCOGHOCTE ATOMOE BIeMEHTOE 0 pa-
E' FOBEIBATH XHMHYECKHE CRAIH.
* BoaenmysiMi HASWBAKTCA SMETPOHBL, KOTOPHIE MOTYT YIACTBO-
BATH B ODPAsOBANHT XAMITeckoll CBAE3N

BanepTHBle ANCETPHIHB HAXOIATCR B aTOME Hid BHCMACM, & ¥ AICMCHTOR HO-
TR LIX IEOATEPYIIE 1A DPCBEHCRIEIN alCETPRORHBR CIOOHE

I8



BaneHTHEIE MCKTROHL — 59T0 HOCHAPCHHLE SOCETROHLD BHCITHCRD BACK-
TROHHOTO CAOA. Y ATOMOE HHEPTHLX ATCMeHTOR BOe AIeKTROHED CIRpeds. (O
MEMIMCCKH MECDTHEL ¥ aTOMOE MCTALIORE B HEMCTALION I BATCHTHRI 3ICETRIH-
HE CI0AN HMOHTCE BeCMnPpeHHLe ATcKTPoHEL Takme aToMel peakiuoiHocio:
COHIHEL, T. €. CHOCODHE 0SPAZOELBATE XEMHMCCKEE BRI

BaacHTHEE BORMEEHOCTH ATOMOE S0CMCHTOE, T. €. WX COoCofHocTs K obpa-
OBAHANE XHMIHECKHY CEHACT, (IPCACIANTCR MPCEEe ROCTO MMCAOM HECITAREH-
HEX 2ACKTPOHGE,

Hrotn oRpeleiETh ¥ ETOMOE HEMCTALAOR TR0 HECHAPEHHLIX 3ACKTHIHOE,
HAR0 BOCIIOILA0EATECS diopsey ol

B = N = Hucno Hecnapeuynes anesTpoHon

(¥ | B — wicao AACKTROHOE  HA ;!':I.IJ-'I.‘EJIU‘..I'HH‘H"I BHCIIHCH TG TR HOM G,
N — HOMCTF FEATIL]L SHMHYCCRQANY SICREH T,

I‘l':lﬁ.l'[H]ﬂ,L‘HII![ H OLIT L] TROCENCTRLTIE B }'ﬁ-'l.'.l'l;ll'.l'l:fﬂ B PEANE RO TH Ty I T M
HHE IHETBIN BCIIGCTE — BORLFRO0A, BHCAGTHLL, AA0TH. Bia LAVHHAN MY CTHCTiRR
I CRACTIRL,

Jagowwe 1. Janmnrre lIJ‘U‘PHfFJTI.J ¥ EAFTE ONMCHHEE 3T BEUecTi.

B-'Ll:ﬂ.{l'].ll'.h'l, KHCAQPOT, M [ COCTARY — TIHETRIC BCMIDCTHGL, T CTH RN —
MOACKYHPHBE, [TPH DT H YUADBHAX HAXOANTUA B 'I'i-lil'l'.l'-l.l'ﬁ-]'.l-il.l-lllﬂh'l CEFCTOVELRRRT,
Boxanngaet BAONTEMBL,  BGLE - el TUFAM =] BOROEHLAEL, KHCADPEELEL 0 A30Ta CRASHBARYDCH
B ARVEATOMHBLE MOUTORVIILL,

Joponwe 2. JailTe KapakTepHCTHEY COCTARE W CTPOCHEN ATOME BOAo-
P 3EmUmATe Cro SACKTPOHHYD CXeuy 1 hopayay.

FaccsoTpis Npaiece obpasoBaiies MoIeky ALl Bogopoa.

ABa arosMa BMyOpoLE IpH COUTIGECHAN M BEHMOIeTICTRIH APAT © ApVEns so-
CYT VO EAT B IRVNATOMHYH MOmekviy. Rl aTom sogo poga secT [0 o0o-
MY HOCTRAPE HHOMY AICETHIHY.

[Tpi Eaansomeiic TR ATOMOE BOROROLA AICKTROHL »VBCHHARTOR . B CT-
HOBATCH O0MIMME ATd 0B0HX AToMOB, ¥ KOTOPLRIX POpMUPYeTCR SBCpIIEH HuLE
BHCHHI 3AcKTPpOHHLE Caoil, noao0nsil seee POICHioMY VOBHE ATOME e,

HTag, suMHOUCCKAR CBAL MOAIY ATOMAMH BOLUPOLE OCYICCTRANCTOR (806-
Mo TETEHHON napodd srerTponos. Kasasil B3 aToMos oTReT pa ofdpazosaHie
CEARN 100 OIHOMY CHROCKMY SACKTHEY.

CocTanis cxemy oBpazoEasid MOoACEYIR Bagopoia

H-+:H— I'I-E: H = 436 &1/ mom.
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TMomoimass ofpaon GCVIIECTRARCTON CEI3L MOV AToMnMI qut:pa. His ¥ K
hOpPMHPYETOL 33RCPINEHHBHT BHERIG BoCs3 e TROHHRIT vpoRenn. Cxeua ofi-

PeSOELHER MOTCRYIRL |:]:rm|:u Bt 1'_2'.

A kS ¥
tfr+ o= F:-:;:'F + 158 kil mous

B Monckyiax oot B mopa aToML CREZAHL OTRGE 0DIel aneKTpoHHo
mapoii. TAkyl Chish HAAMBAKNT OOUNERHOL,

NHMHICCEAR CRLYE MCEDY ATOMAME B MOMCEVIAX MOKCT DETL ok
£ DRSS DOUTRIICTD TR BICKTRONHLIR BEP. S0 EHCIT OT CTRRCHAE Ean-
sofeilcTEvirmmx arosos. PacoMorpis, xak o0pasyeTod MoackyRE asora.

MHMHICCEHE A0eMeHT a30T pacnoaoken 8 VA-rpynne Neprognucekoll cocre
MEl, CACAOBITEARAD, HA BHCIIHEM BACKTPOHHOM CI0C ¥ ATOME S30TH IATh 3ICK-
TROHOE, B3 EOTOPME TPH — Hecrupennsx (B -V =3

SN

C nosmonmis ofofmecTsaeHHn SAIeRTPORIL map ofueIuHanTes T
B ARvTOsHOi sMomesve aaoma N,
LRI MEKAY ITOMAME LWEChL MM aR:

.
iN- + -N: — N “5: N+ 94% gl moan

ApppHranckHi chuauroxiMed Bed Nowosc soEn snextpormsie Gopmynbl e
WESTE, OTDAMANHLME NPHPOOY HKOBANSHTHOA CEA3M, KOTORGIE JATEM HAIBANW
propmynasm Neownca, B amix GopMyias BanenTHeg IEKTPoHE BRELNETD CAoH
YCACRNG HADDRAMEND TodxamK. B WK KGBAREHTHAR CEATE WAW COAIW OEOIHAYEHE
obuER IneKTRaRRoE napol, Hanprsep:

SCHECT: :3lf:-|h?;;:f—3-l-;i

TH ! SRl o

Ecnd 3nesTpoHsBE Napbi, OCYLWECTENRIOWHE XMMHSSCKYD CEA3L, 0BOIHaYaTy

TarkHE YEQTOMKAMH, NOMYAaTCR CTOYRTYRHAA hopMyNa BeLBECTEA,

Cl—cl =) N=N

YRCHETICH G THEea .'i.".li.‘E'I"J'.I-I'I-I-IIIIJ!-'. II:.!]L CEMALBEARITE ATOMEE B HI!:IJH‘D.'}'.'I}'. !.-'HL“-
JIRUHEBERCT !IFI#HII“:IETL ?r!i?.ﬂl.‘ﬂ.'?'.ﬂ.‘

F—F 0=0 N=N

158 493 043 (K7L, Moan)
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HEHE MOCVT OV MOTERVIL Topivnn o Oopia Boao e, o, aMMEE,
orcra yeaepom (V) ap.

Paccmorpis YOTAHOBASHHRE XHMHYECKOI CHEIN MEKTY ATOMIMH PATHLIN S0e
MEHTOFHEMETULION il TpHMepe ofpasosanms ropias paopog Jammmess
CXEMY STERTPHHLX CTPYETYR aTOMOB Bopoaa u frropa. ¥ Kamaors 1a arosMon
HMECTCR 10 QLHOMY HECTapeHRosy saerTpomny, [Tpe sssmmogeiicromm T saek-
TPOHOB MOGKET DRPAMBITICH ODUEA SIEKTPOHNLR TaPa, CHRILIBAEEGE ATOML
PAAHLIE aneMeHTOn, CREMLBRRNGHN 1X STeKTPOHHAR Tpa TPHHLLICHEIT abiis
ATOMIAM,

He + «Fi — H{T:
F S

DTl XMMIMECEAR CREAL THOKC KomuenTiag. Oia ocvmecraaseros o
SACKTPOHROH UApoil, A8 oBPasGEAHIE KOTOPON KGRI 0 3TN AToMOBE 1o
CTAWTRET M0 GIHOMY SACKT MY,

C noMomsn goBUIeuTHoN CBR obpanaoTes MOTEKYIN MEOTHY CHKHLIX
REMIECTE, COCTORMIME M3 HECKOILKNK ATOMOS, HATPHMED MOASKOILE L M-
AKm M AP

Cpapiny Mesgry coBoil Sparmep ROBEIEHTHON CBRIH 0 MOTEKVTN TPOCTLN
u cavknx pemecTs, B sopesoax npocmex semecrs Hy, Oy, Cl, N, sesuy oo
BOdl CHAIARD ATOMLE OHOND B TOM0 36E SACMEHTA ¢ OUIHAKOBOIT ICKT[MMT PRI
TEALHOCTLEY, TOSTOMY BEGEHMOIEHCTEONHE ATOML B PABHON CTENEHH TPITRCH-
BT cede CREAMIEIIIYI 1 ATEKTPOIRYIC APY, I OHA ORA3LIBACTCR (IHAKO-
B0 VIATEHHOH OT QEHTPOR AIep o80Nx aTomon, Zra Casan HREeTes KOonIeHTHOH
HETOTAPHOI,

XHMAMeCKAl CRATE MEXTY aTOMAME OJHOID ATeMEHTE B OPOCTOM Be-
g [HECTBE, OCYIIeCTRIAEMAN ofimeil anexTponHoil napoii (napasmu), pac-
E T OOIOMERHOGH Ha PARHOM VIATERINH oT Sjep oboiX CBAZLIBAN IHXCH

ATOMOEB, HAILIBACTCH KOSEIEHMNONE HEROTAPHOL

B coosins BemecTrax 0fmie aIeRTpOHNLE PLM CRAAMII0T STOMM pas
HLIX ATEMUHTON, MUY PRasyin arekTpooTpnErenniorts. B arom cneae
SAEKTPOHHAA TAPa (IApPL) CMEMEND B CTOPORY BOASE AIEKTPOOTPHTEALHOTO
AAUMENTA, HINPUMED B MOUERE PTopie BOgopom oM cMemena & arosy drro-
pa H—F.

CHRIMBAMINEDE ATOME SACKTPOHENT AP (Impn)  pacimiiarieTcs  acHMye-
TPHYHO OTHOCHTEALHO WX ep, Brasnorpie s1ore KOBATeHTHAR CBAAL CTAOHOBHT-
EH MOUHPHOL Y Goaee AIeRTPOsTPHITEALEOM UIEMERTE CRAILIMBAETER Habh-
TOE OTPHIATEALHOT SIPSIGL ¥ MEHEE UIEETPONTPHHITEALHGN — H0LITOR 1010
wrreantors sapss, Hes Goanme paanraercs OS50 naansogeicrayviommn
ATOMOB, TEM GOALIIE CMEmET OBNET AICKTPOHHLA THPa K HANGOAeS 3IeKTpie
OTPHUATEILHOMY ATOMY H TEM INAHPHES XHMITHECKDR CIEI5 MERITY aTOMIMIL

10E



HKopaneHTHIA XHMHMECKAS CBASh ME#RIy STOMaMIl PasHBIX AIeMeH-
i TOB, TPH KOTopoil 00man aIeKTpoRRAA Hapa (Daphl)] CMenlena B CTo-

* pomy nm:ﬁ-u:tee SAERTPOOTPHIETETLHOND 21eMENT, HAZHBIETCA Ko~
B TENNINON 0 XAFHOH,

|l'-'1.il'l4.‘l'.'__||'.']1:'| ASAFPHEACAE L, BT, ABMBEHGLE. THAEKES AIVITHRITCH IAHDHIEMN,

Fix cme maasmsuer pemonasm I{]II'-I‘.'Bi'llllIl?--ll'I aB|a IIf.!'.-'J'I'[H._-n.I.]:

HCl - H'—Cl- — & =

[ina xapakTepMcTHE® KOBANEHTHON CoRaW WeoBXogMMD IMaTe ¢f cnok-
cTea, K TAKOBLIM OTHOCATCR NPOUHOCTE {3neprua), LAMHA, HATPARNSHHOCTD, No-
AARPHOCTD, HACKILLAEMOCTE, T NONAPHOCTEIO KOBANEHTHDR CBATM Bbi yE NOIHAKD-
MHAHCE,

BamHesumm cooRcTEoM KODANERTHON CREIW ABNARTCH B8 ApouHocTs. OWa
onpEaanAeTcs Hepraen cansn. Bol v awaeme, vTo NpH obpaIcaasHE KHMAGE
CHOR CRAZH BHIAENABTCA JHeprus — 310 aKsoTepmideckui npouece, Mpu ofipao-
naniv HL, moingnnerca 431 s/ mons, npn obpasopanis HE — 5635 wfls/mons
[FHEPrHA CHEIH HAMBDARTCR | KMADAMOYREN HA OAHH MOAE MoLsCTER),

MNpo4rocTs MOAEKYN YRERHYHMBASTCH © YBEAHYEHMEM KDPATHOCTH CBASH MERILY
B ATOMAM

H-H =} N=N
131 4403 IR (el e

AdnwHa cBAZH — apyroe g8 ceoRcTEO. JnAHy CBAIM MIMERRIDNT B HAHOMETDAX
(1 =1 107 m). AnHHa CBRIM ZEEHCHT OT PAIMYCE BIEHMOLERCTEYIOWMY aT0-
MOBE, OT KPaTHOCTH CBA3IM Mexay HHMW. [MpouHocTE Monesyn yeenHYHBasTCA
€ yMEHLLUSHMEM QNHHE MERLY WX STOMAMSM W NOBLIWEHWEM 88 3HEDIHH,

HanpagneHHOCTE KOBAAEHTHOA CBAZH. YOLTAHOBASHD, YTO NPH B3aHMOLER-
CTEHH KHCAOPOGa © ETOMaMH BoSopoaa obpasyoTca Ges xumuYeckHe caazn (—H.
B monexyne eogel ond obpazyior yron, DOHaRD IHCNSDHMEHTAREHD YOTEHDBMEHD,
umo yron ceAa3n H—0O—H 8 smonesyne sons paess He 907, a 104,5" acneacrawe ux
BIAWMHOTD OTTRNKHBEHHA. [NosTosy yron mesoy caazamy (OFH 8 sonexyne pogs

YEEAHYHBaETCA:
L]

H ’]:;,T;} H

HanpasneHHoCTE MMMHUBCKHY CEAZEH B MONSMyNe ONPeNenfAsT 8 npocTpad-
CTEEHHYID IOPMY, MK &ME0METDHIDE MONSHyn. ¥ MONexynsl BOgk YTNOBaA hopMa.
MozHe Bkl YIHASTE NRHYMHY ITOM.

Maonesynu pazHed BSUWISCTE MOTYT HMETE NHHEAHOE, YIMGE0E, THREMUGaNLHOS
H QpYToe CTROSHHE, NADCHOCTHYSD H HENNOCHOCTHYH qiopsbl.

144



Dayxatomanie kosanasTHee sonesyne (HL,, CL, HCl w gp.) nuHesHoR dop-
M, TPEXATOMHEIE MONSHYIL MOTYT HMETE AHHEAHY {C0) W ymosyo (H, )
dopMy, % YETHRENATOMHLIX MOMNEEYR AMMWANA NHPaMHAANBHOR CTDOEHHE.
MpHuMHL PAAHOR TECMETRMH MONSHYN Bbl YIHAETE NOIHE.

HacsyaeMoCTs CEAZM Ha3ME3ANT CNOCOOHOCTE GToMOB oODpaIoBLBaT:
CTREOND ONPeasnesHGE YHOND HOBRNEHTHEX CBA3EH.

Aeraa mGEHciRe KAPRIETE PRETHER XHMHMCCKOH CEAIN W PEOMCTRHRY MOUTE-
E¥A, MOKHG EPCEICEEEIThH MHOCHC CHROICTEL BCIC THA.

DcHoBHOE NOHATHE
Koaaaenmuas (ROARPHAR B NEROIAPHAR) CERIL

Bonpocm W 3agaxna

A 1. Jaire oNpeicAcHic KEBLTCHTHON CBATH 1 ONHMATE cf CaoficTaa.
B 2. Kak ofpasyerod KoBLIcHTHAN cBR3ED [ToacHITe Ba s cxem
e OBPazOBEAHAT MOEIY ATOMAME B MOTERIAR BOQORPOTE [ OB
A paoaa,

B 3 Jalive oppegeacHie EoBLICHTHON oaapaoil ceaan. Veaenre
B AVRRCHITE HANPAEICHEOCTE CHMCITCHIS 2OCKTHAHELY 1P B Moe-
kvaax: HBr, I-IEH-, MNH,. i'IHI.

B 4. Kawoe B3 YEASIHHLIX BEUICCTE MMOET KOBATCHTHYRN HENUITPIVED

CRARL?
1} Call, ) HI
2} N, 4) CH,
B 5. Kaxof sag SuMHdNcckoil CRARH B MOTCKVIe CepoBoiopniar
| 1} xoRaEHTHES OIS ) ROELICHTHAR HEIOAH AT
B & OanaaEonbil B XHsnIeckoll CEAEN HMeT {HTopoRaIopHy] §
| 1} drrop H) ERCaopa
2} dhropa kammn 1) moga

§ 46 Monnas cease u e ceoiictaa

E? Bes noaHanomERiEch © 00pAINEAHHEM KOBANEHTHOH CHRIH WENLY aToMami
B NPOCTHIE M CADKLIXE MOAEKYARPHLN Bewacteax, Momere oM Bol npw-
BECTH MpHMOPS: CORGHHBHHA ATOMOE PA3HLE N0 XAPAXTERy INEMEHTORT
Hak cRAIMEAnTCA ARY © ARYIos aToM ANE=EHTOR, KOTORbIE PAFED CTIH-
HAGTCA N0 CROEMY XARAKTERY H AKTPOOTRHUATEbOETH T

I:I.lJI'!I TR CHHM MU AUTYT O TRIDATHRCO: MUTHARE W THITHY OO HCMOTL
ST MOEHG AT CHE ddTOMOUD B SIFRHAC HO TR '[111 FNH I H HAH li'liil.'ll.-:l. Cocrine
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AMOIHE f 3AeMeHTI — BATpil 1 rop maxoanred & 5w nepioge Tepooge-
weckoi cueremsl, Hx O30 coorperersenso passa v Na — 1L v Cl — 2.8, Ha
BHOMIHEY AICETROMHOM CO00 Y ATOMA HETPHET BANOLINTCH (I HeCT peH i
S-BICKTPOH, § ATOMA RT0pRE HE Cesl BHCNEAY 53CKTROHOE 0HH P-alckTpon
HECTIIPUHEBIE. 38 cufT HECMapEeHHMY SICKETMIMON MERTY ATOMIMI HATPHS
HORAOpE MOseT ofpasosaTees xmsneeckan ceansh. Hooaa Goasmoit paamnma
ANCKTPOOTRHIEATEALHOCTH CO0o0d of odpaioRaHin SyeT WHOM! 33 CHCT OTAAH
IO HE T STEETPOHR,

Oram Cmofl AnesTOM ATOMY X6, STOM HATPHA TPRofpeTacs yeroiiammyn
CHIOULONEY HHCTHOND PASA HeOHE 1 NPCBPAMacTca B IOMERHETENLNG 30 cHaYVHD
wACTHIY — faH Na'. Arou o, TpHoBRpeTI SAeKTRON HATPHL, J00TRaHBICT
BHEMH T a5 h-rp-nmlmi'l CADH A0 VTR BON CTPVETY B MEEPTHOMN G gpros
Ha — DPHOOPETAcT OTPHIATEALHEIN 3apag, Opespanancs s son 17

Howw (o7 rpes. o0 — «vantike) — AEETPIFCCKN BEPIEHRBIE MACTHLLL,
ROTOPLIE OGPUIyITCA B PenynTaTe NOTepn Win NPHCOeTHeHns SIeKTROHOR
(RUT APATING SPRMCHANN SROTIE aTosasn o rpvmmasa aroson, Tlonosco-
TENLHG 38 PARCHHEE HOHL]L HASMBAKT KEFUONGaMY, & OTPITATEALNG KLpee -
HLTE S0HL — @iieona A, Mooy numm ROSHHEANT CHAM 30 KT TaTHY e Ko
ITPHTHREHIEA, 30 COET S THX CHA PAHORMEHHD GPHKEHHBE SOHBL CRAIMEANTCH
MeRay Coboil, ohpamni BOHHOE CoeguHcHEie NaTCl (HoBapeHHAR COlk):

M "‘T"CI == Na" (.-I -

CoaemyeT yaMTHBATL;

i) wem aepce B HoKe maxoanTee B llepuogmeckoil cHomeMe 3aeMeHT, TeM
ACTHC €10 ATHMEL NEPCXOAAT B KEATHOHLD (OT4AKT ATCKTPROHEL);

1) weM OpaBec W REINC paciodescd B [lepiogmicckoll cncreMe 3aeMeHT,
TUM CHALHCE TPORATANFT €70 AT0ME TEHTCHIN TEPEXOITL B aHnouLn (ITpamm-
MATE AECKTPOH ).

Ipn nepesoje AeHTERUBHEIX ATOMOE 8 H0HLL BX PR3Mep 1 CROHCTER MCHA-
HFFCH,

Caiss ATOMHBED MarTHID B MOHHOM COSTHHCHIN GOLHCHACTOR HE TOBLINEH-
HH MU THOC TR IEYGSACKTHHHEON ofuTaks (Obmell sAcETpoH0il napel}, a ci-
AAMH ANCKTOCTATHHCCKONT IPITHRCHNA O,

Knmnueckan comin MESAY IOHAMIT, ﬂtmmt‘ll“ CTLTAMN X

T SACKTPOCTATHACCROTD :rpm:nna. HAALINAETCH Hﬂﬂ-ﬂﬂ'ﬁ CHM TN,
" A COCIHHENHA, KUTOPRC ﬂﬁ']]mﬂ-il.l'l.-l]l RCAEICTRIE TMPHTHARCHAA
MOHDE, HAILIBAMITCH MONNBLATN.

HMosHEN cociHHECHED CPaBHETCIEHO HEMHOM, Hx IZ:IEI'.I{L]_'!.'MT THITHYHELC
METALAR H HCMETADALL, [ESEG T AR HCCH 110y CROCH ANCKTROOTHIATE L H O

§HL



T TIpUMepasi TAKMY COGITHERIN ARIANTCR TR, HATPHE, K0P KR,
PTOpHA IHTHR W JPYTHE TASOTeHNAN  menouEnx Metasaon MOTT (amecn
I' — ranoren). O nosolibiy HORHOH CEA30 oBpAsyieTel 1 Bodee CIomHEE HOH-
HEIE COSTHRCHILA. HETTH, £0H, ¥V EOTOPEN chlesnbil ammon (OH°, NOC,
SO% uT.a).

Mp# oherHpx YCADEHAY DONBUHHCTED HOHHBIX COBMHEHMA HAXORATCA B TRED-
nowM coCToAHMM. [pW onpepengHMpy YONOBHAX [BMICOKARA TEMMEDATYRE, DACTEOME-
HHE B BOAS] HOHHLIE COBOMHEHWR PACAARRAKSTCA HA HOHEL MoHL B NpHpoae Cywe-
CTEVIOT BOKPYT Hac. Muoro pazsoobpasHelx HOHOE B MODCKOH BOAS, NPHBpEMHEA
BOZAYNM TAKME HOHWIMPOBEH W DOITOMY BECEMA NONEZEH ANA 3gopoEbA. MoHs
AHTHEHLl, PEIYNETATOM HX BIAMMOOSHCTEMA MACTD BLIBAT HETATHEHSIE ABNEHMAS
HECHILLEHHE NOYE HUTPET-WoHoM W, paspylieHse MpamopHs MILEnWHE Cyik-
hat-wosom S5, mrcnoTHee gosas (wosw HY, SO5-, NOG, CI7), 2arpRaqesme
BOQEI TORCHMHBIRM HOHAMM.

Bassriefimmsam CoofcTRaME RO CREAN MLIEMITCE 0f REONIE R, -
HAC S I, MM T LT N T .

Homnman ceiat Becksa npoadad. Tak, uanpusep, SHCprUa pasphiii cRkm
K—Cl paswa 426,1 sl woas, conae Li—F — 5775 wllw/mom, Na—Cl —
41 1.3 wllw  sacane.

HeHachime HHOeTE: eF GLACHECTOR TOM, T BOKPYT SIDRsc il Sacmiisl —
MOHN CONTAETCR CICENYerKone SAeETPRMATHITTHOE noe,

[MTprrrsssenne TPOTHRONOIMKRD EIPAKEHTALY MO0 1 ofepiuecion note
NPOMCKOIIT o BOCK HATPARICHIEN, MMHATOMY WOHHGH CBI3L SRISCTON M-
RECHE AR e W I,

B mossaostnen © gonaaenmHoil (HEnOAaprRoR 1 DoaspHOR) o aomioi
MIEMBRECE KON CRASMI. TIpHpoga s o HHakoRs — BRckrpiiecian. (O Chaming
€ BACKTPUTECKHM BIAHMOICHCTENEM AICKTPOROE B A1CD ATOMOR.

Coeamae s HOHHON 1 KORLIEHTHO-IOTRPHOCT TS GRS TGN
PEUHLIX. 3IEMERTOE O raraoll SIekTROOTRHIATCIEHOCTE. B 3Tix coeiHiemmas
SACKTRONHEIS TRPLE, CRABLIBAIIME FTOMBL, CMEDEHEL K DOI0E ST R
reaspnmy anesenTy. Hanboaee nooaoe cxemenne saccrpooil mapes i nap
TIPERCXOHT W MM COUM eI, FRCOEPUMCHTLILHLIE HOCIE0RIHIN 10K
SRIBAKYT, UTH MOEHONS NCReNoIi BIcKTROROE 0T GTOMOE METRLIOR K ATOMAM He-
METILLAOR TR OAPaomEnT HoHH0R casa me mponcog, [losmosy 8 aopage
warpua (Na"Cl7) mpaan €ro moHoR He papHu SOHHNNE, 3 BMenT B AeicTee-
TENALHOCTH 3ApHAL HA WoHax, paede 8 g 08 [pearksinie 3apaasnl 8o HoHEx
HASRBOTCR Sgbehermmiiainiy Japadamn).

Hew Goornme pasmnocts mesay smaaemiann 000 aromon, Tem aume creneun
HOHHOCTH WX cocaiiernn, Cerdian ¢ pazsoctin O20) Horeme 2,1 sosiin 0THECTH
K ioHEss (Oonee S0 WoHBOCTI).



Heomayhs CERBE MOHG PACCMATPHIEITE KAk DpeleibHuil coviial normapiocti
KEOBAACHTHOI CRITLA.

a1l :

W i ['I Koause LSRR ET HITEE
Henooempan

H "'“ H 53“ R irHan MoaapHaE
Tlrme-ll.'-m i
K [“ ::I K’ : I:IEI :I Hommas
Honnan j =

Wiecwor moseinnesin £ s [EPARTHHLCRR HE CY OISO TR, GTL'IJ,.'.'I,EL SPETIERIL KRNI
MECKON CEAZN Ha THML — KOBAMCHTHRA H HOHHALE — TaloK: YCOEHD.

O cHORHBE NOHATIR

Haonee » Kamuonst » Augonss » Hounas cegan « Hontioeee coedu -
MEMNA

Bnnp-ncu W 1ag0HmKg

A 1. Kokds xomsaecian CREM BOOLIRSETON MOMHHOR B JTH KGIEHK A
MEHTOR (i ¥ApapTepHa?

2. Ha npuscpe §ropiii DTN oiEACHITE MOXAHHEM C00 oD Rk
BUEESL B0 SATIERIRETE CXOMY FPOr IPOLeccL,

3. Ha ocnose crpoenns aromon o aecra o Flepuoanaeckoil cocrese
BACMEHTOR KIE IR 1aliTe ApryMeHTHPORIHHLIT BpOrios oT-
HOCWTEALHD IKIMOBHOCTH uﬁ;.m;mnm-mrr MERIY HUMA XHMPYeCKEOE
CHEAIE 1 e T

4. B ufw cxofcTO W PRI KEMITIECRO eraan o coeqHen i
HF s NaF? PesvibTarTel cpapHCcHIA HEIOMRATE B c]mpuc TADTHIILL

5. Kokos amienme T FACKTPOHMIE CTPOCHIIE ATOMOB 181X
(30 a0 OUpEicicHEd XapakTepa CRAIN MOeEAY BaanMogeiicTay-
HHIEIMIL ATOMAMEY {ITRCT APprvMeHTHpYHTE,

.-Hl—r.l-h-ll-

%

. YVurrrwean smecTo apeserTa n ﬂr_'].rlm.un'-u:tm:-ii CHOTEME M WHCTE -
poe apaaerne CE0, ONPRERETNTE TR CHAIH B CIeayionie Soegme-
HHAX! MOBCEVIARHEE Gpos, Sposiy] Boaopoid, Gposied s (o,
hopaan yeefnmga ),

17
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§ 47)— Crenens okmcnenus

E? CHAMGATEN MW RO SNERTDOHHOR CTPYHTYDE W CHOHCTBAM ATOMEl Sne-
) MEHTOE B CBOOOAHOM COCTORHMAH H B COBRMBEHMHH T
B waroM corTonHWE aTosnl MEMEHTOR NBGABIIT BAREHTHOCTE !

lﬂ.ﬂﬂ. XA Pl ETCRRCTHER COCTORHHA aTOoMOB B CTEHEHER BCICCTERRS BERCICHO TTo-
HATHE «CTelCHL OEECICHHAR=. CTCIeHE OEICACHIH KAPaETERHSYET CHASAHHEIC
SCGEY COBOE ATOMEL B BOHHLK 1 ECHELTCH TN P H LS. COCL B H P,

Cmenens OKUCTENUR — 5T0 fﬂﬂm FEPAL ATOMA B NHMETIeCKoM

' cOeTHHEHNH, CTH HPeInoiiHaThE, 9T0 0H0 COCTONT HI HOHOE,
|

—4

CrencHs OERCACHIS — 3T0 KOMHYCCTECHHAR XAPAKTCPHCTHER 3ACMCHTA B X
SMMUECKOM COSTHHEHIL

[MpH oNpeTeIcHNH CTEMCHI OKHCICHIA GTOMOE SICMCHTOR HCXOIAT W3 Npel-
NOAQKCHNS, TT0 B COCIHHCHEN BCC CRASLIBANHIING BTOMB BLICHTHEIE BICKT-
HEl TEPEOUTH K f00ee AIcKTPOOTPHUATCALHOMY BICMEHTY, @ HOTOMY COEAHHCHHEC
COCTOHT W3 IUNGKHTENRHO B OTPHUATCIEHO 33HKCHHEX HOHOE.

Creneas OKECTCHIH ReGe TR emcH SUCIoM AIeKIoNes, R i
WEICITTHM NG CMELPENNLLY o odioen amosa K dpyeomdy, © ooaHae e o007
BCTCTEYHHICTe Zapaga {+) wim (-]

B oramuue o7 ofoaHaieHia sapagos wonos (17 5 K, Ca™), KT CTi-
BAT BRCPXY CIIpaED CHMBOIAE AICMOHTE, CTENCHE OKICICHHA Takke ofoaiasia T
uuppoil oo aHakEsic () e (=], Bo ef CTABST HAl CHMEBOVIOM AMCMENTE, I3
GHAK [+} win (-} crasaT neped s poii, Bampasep:

] = -3+] —4+]

FICL. WH,, CH,

Creneml DEMCICHHT BROGE HELIBANT TAREE OKMCHINETHIA  YHCI0M
BNEMEHTR,

Brammeausme crenean ORICICHIA AICMEHTOR B COSTMIeHnT TpebyeT vadra
TELIEHTHLIY ATERTROHOD 1 HAPABACHIA 1X CMEEHNA TPH CORIMBHNN aTOMOR,
Tax, nxnopiae pogopogs HECD omm saesrpon poaopa cMemen i cropony -
pa Bonopon maeeT B coOUHHERTH CTENeHL okBeaeHn, panmae 1, a xnop -1,

+] -1

7. e HCL Y arosi 230750 TR DHEOHIK HECTAPEHHLIY SMCKTPORE, ¥ @T0Ml M-
o — oana. [Mpa ofpasopanmny xosmeckoi coman 8 morekee asmpaka NH,
OAMH ATOM R30TH KoK Goiee AICETPOOTPHIETOILHLG ATCMEHT OTTARBACT TPH
AMCKTPORA OT TPEX aToMos soaopom, Ero crencHt okHcAcHnE B COCTHHEHHN
pana —3 B neaom xpmpmeckos CoeIMHEHRE DICKTPOHCITTPRLIHD CYMMA 00
HWHTEALHLIX CTENCHCH DEHCICHNIA POIAHA CYMMe OTPHIATEILHLN CTCHeHei oric-
JEHIES COCTARTHIIHE ET0 ATesMeTom.
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Crreneth oRICIeHIS BOERpOLa & coc e obemiie pania +1, 4 grciopo-
Aa -2, 3Haf 370, JETKe HAfiTH CTCIeHS OEHCICHINT APYIHN ATeMeHToR,

AATOPITM Onpe eTeHIA CTENeHN OKHCTeHIE NeHTPATLHEIN ATOMOB
(B COBTMMENAN, COCTORAMEM W TPEX McMERTOR}

Heiicrnne Ipeput

1. Cpaminre amasemtn O30 sewen- | H S0 Na SO HL.CrO ;K Cr O,
TR, BLIACANTE BACMEHTLE ¢ HAHG0TE
I B B METTRIEIM 2HASCH I

K30
& anicETh EENIND e CTHA Cal I R o) AR St o [ i o | -
CTEEHET ML DT H;;SG| i Nit_;.ﬁ'[]ﬂi Huc"-'ﬂ.l: E—z':-'rjﬂ'.l

MRG0T

5. Bremcarms oTeeih ORMOICHES '.;Tr :-_g-
TRETRE BACMENTA B CODTBETCTHIN 15 =2 ]-|2§ 5 QJ =K
o ITPABILTOM PRBCHCTRA CyMA i ;;:'H _”
HAHTE TR [ OT I TCARHL :

CTEOeHell GEICICHITH A=t

e

+2x iy =14 =)
X=+h

AHAZOPEMHG GHPCIEINTE CTCHCHE ORNCIcHER gna 5 0 Or B cosiiHe i
Ma B0, u HCr D,

Bricinaf IoaoslTelLHAH CTEIeHL GENCACHEA ATA 300EMEHTOR DTARHER. I0y-
PPVIIT LIHO pasHa Hosepy rpyians epiogpmeckod cuoresesl. Tak, Rannmit
HaxoguTed o I rpyvime, coeqoBaTEILH0, S0 BRICHIA CTeDCHL (ENCICH I [pan-
Ha +2, ¥ paeseHTa V CPVING 330Ta oHA paeHa +5,

Muorie arescHTEL, W RECHHD SIEMCHTEL IO HER DOITPYIE, HMEDT ne-
PUMECHEVED CTEECHE OKNCTcHiA. Tak, HnpHsep, Maprascl HMeeT cTeicHb oEHc-
JCHHE B PASHEIX CF0 cocaiHeHuns +2, +3, +4, #6, 47

=y

“ e +4 7
MnCl, Mn 02, Moy, K MnO, KMn(),

CreneHs OEMCICHHA TecHo crazana ¢ D3E0) anesmenra i Tacse olyCIoBIcH
ero MecToM B [Mepuogreckodl cucrese JI H. Mengencera.

B npupoge aicMeHThl BCTRCROTCS B COCTITHCHNAX, DI NPosSiisiorT SipakTe]-
HYID M VETOIIIEY I CTEICHE ORBCTeHE. Tak, v KncCiopoa Taeodl verodmmeoil ore-

a0



NEHLEE GRUCTEHRA SRaneTos —2, 1o B COETHHEHINT © GOaee SAeKTpOOTRHILITE -
-1
HLIM ATCEMEHTOM fTOpM O IMECT TOMSHTEAREy . crenens oxncacana OF,,
] il
B coofipminx cocrogamak (O] 0 on opocrhee pengectaas (O, ) cremets ogmeienms
STCMEHTON BN I K KSR WX GUTEHTHRIG SICET ML HE CMOITEHLL

Mpasuia COCTABACHHA PoOPpMYL CHMEHEIX BLECTE
|

; L Crencds oEHCICHHE STOMOR B OPOCTOM BeecTEe paaa |:|'|._.,, NE.

€, map.).

2. B OHHAPHEX COCAHHCHRAY CTCACHE ORHCICHIE V BICMCHTOE © Dl
mecit (X0 orpHUATEILHA, & ¢ MeHBICH — morosmTeanscs. CHME o
CreneHcil DEICACHRA B MOJCEYIE HIH OOCIRHCHAN pasnaa (b

L dlmp- B COSIHHEHIAX NROARTACT THIL CTEICHL OKHCTeHIS, PaBHYE
-1, KAk HARGONCE AACKTPOOTPHIATEILHBE HE BOCX ANCMCHTOR.

4. Kneaopos & SOABMHHCTES COSTRReHNT HMOCT CTeie i ORICTICHINA,
pagrvis -2 [(rpose groprge gxctopogs OF,, neporcagos H O, Nui{”}!
W HEKOTOPBEL APVITE COoeiHHEeHI ).

Ho B HOHHED COCIHHEHEAN CTEMCHL GEMCIEHEN BACMCHTOR [RBIG K-
PRIy X IOHOR, B KOBATCHTHRN MHOIAPHLIX COCTHHEHITT OHA REHA THIY
OTTAHYTLIX OT ATOMIL NN PHTAHVTEX E HEMY AICKTROHOE.

CrencHb OKHCICHES HE CICIYCT OTORICCTRINTE ¢ BUICHTHOCTER 3ACMEHTOE.
BaacHTHOC T — 3T0 PraibHoe CEOACTEG ATOMOB, EOTOPOC TRPOARIRCTCH B 10K CTIo-
COOHOCTH OOPAIOBEIBATE XHMHICCKHE CBAZH C APYTHMIE aToMasiL. BanteHTHCTE
B KOBAICHTHOM COCAMRCHII HEAMEPHCTOR MICAOM XHUMIMCOKHX JBVKATCKTPOHHEIX
CBAZCH W SACA0M CRAALIBNEHX 3CKTPOHHEX oap. Tak, motekyna (), ofpaso-
BAHA JBYMA KOBAACHTHRIMH CEAZAMIL (0=(), BAACHTHOCTE KHCIOPOIA B JHHOM
BemecTae pakia 11, a cTencHs oKHCICHAA pasua adim, MoaAckyaa aaora obpaso-
BAHA € HOMOOLE TPEX KOBATCHTHRIX ChAzcll N=N, clejoBaTelbHo, A07 Hcck
TREXEATCHTHEI,

B SonLaiicTES CAVEACE THCICHHLIC IHAMCHI BAICHTHOCTH I CTENeEHI OKHC-
ACHUA AACMCHTOE B COCAMHCHIEY COBMAIAKT, HO HE BO BOEX CIVELHX OHN M-

+ -1 -1 +1
neHHo pasHe. Hanpusep, & nepokcnge sogopota HO, (H-0—-0-H) crenens
OKMCICHHE KHCIOPMYE PAEHA -1, TAE KAK OT BOAOPOEL K ATOMY KHCIOPOIA TTH
PHERETCH JIHILL GITH BACKTPOH, # V 8TOMOB KHCIOpOoia ogmHakosis (530,

[MomATie BAICHTHOCTH TPHMEHEMO THINE K KOBLICHTHED COCTHHCHIAM, KK
NPOCTEIM, TAE It CIOMHEIM

a -%.+1
N=N NH,
m m mi’

A0



Crrenenn GEmcaIsHIE XARIETCPHNET COCTOHHHS ATOMOGE SSCMOHTUBR. TLALED
BCAOHCHOM  BOLILCCTIC, TIFMCM KK © KOKLICHTHLEIMEH, Tk W COHOHELIM AT
px aromon. B .EI':IJll'.-Ht‘I-I!II:Il'.'F-T HTO TOVHAETHL Eﬁ';'!l.ﬂ'."'l' HElH-JrKIJ,'].TEMrh AR COCTARACHH
:rT.l'-':l.EHL'EII"Ii-‘.I OEHCITHTEA RO TAHUBH TEILHEM X PCAKITH i

OecHoBHBIE NOHATHA
Crrecnetib ORUCACHRA - ﬂﬂpﬂﬂﬂﬂ'ﬂﬂﬂﬂ EHERENT R ECACHEN S0e-
MENIOE & CORGMEEHIENY

Bonpocsl 1 3opouus

B 1. Chopsaympyiite onpencicHie CTCNCHE oRHCTEHA. JI8 aero i KeM
BREICHA B HEAVEY STH XAl Te PHOTHEL AIeeHTi?

B 2. Onpefenire CTeNCHE OKHOTCHIA BACMCRTOR 10 fpaiyiEs 1y oo

| eannenuiz K, Crld . HVO,, H PO, Na S0,

B 3. Jssvenni BeCmedi B aesmeil CTencHE ORNCTeHI CePLl COOTEET-
CTREHHG [HiBHLI
1) +2 u -6 3y +hm -2
21+l m -2 4 +6 i —4

B 4 B Easux cOSIHHCHIAY ATOMB 3307Ta 1 @oodeeps HMeKT oiEk-
BOE EMeHHE CTETeHN ORBCIEHIA?
1) MO, »w PO, A LigN n AIN
2) NOy, n Ca P, 4) NH, n PO,

W 5, Famone apauenmns CTEmeHn OENCIEHNE BOSUIeHTHOCTH AleMen-
ToR W semecrany, gopayaee koropue: HLO,, NagO,, FeSr Oracan-
TE HX CMLICT,

§ 43 KFHE!'UMHHBEII:IB COCTOAHME BELWECTH

i? Uro ost 3HaeTa o EpHCTanNHISCHOM COCTOAHKRK l'!'l.l.l.'Ei..'-l'ldlII L saHHss KpK-
CTANREYBLKHMH ARILBCTEAMH B BCTREUAETECE B E-HT:I'-I'

Ha mypeos (inamen 1 XpsMEn Bhl IOSHAKOMILTICE ¢ PAiHLM ATPETETHLIM G-
CTONHNEM RemtecTn {puc, Th) — raaoofpaaanm (), s (8 ), reépanm (1),
MEPUERATAMIE HX 13 QTHIT COCTORRIA B IpVTOE,

dapanue 1. [Mpaneapme mpaMepr rassofPaainn, BRI o Ten
nemecre. [ipupeanme rpamcpns ToEILN BEmEcTs ¢ ROmGUIeHTIoN 1 now-
modl cosaav, TTpnsenere mpHMepn nepekoaon BEmecTs 03 LN G-
CTOSHEA B ApyToe,
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— |

ﬂpqu':mu.' e
. | ; ' ' L
. . TH. I *® TH.
H,. O, Br,, Hg si, Mg HCI, 50, H,O0  NaCl, Si0,

Puc. 75, ArPERETILN COCTOSHIN HEUCTE [ i v

B teipros CoTOAINN BEIICCTES HMEKT HPCHMYVILECTRENNG KRpHCTRLIte-
CEVID CTPVETVRY. KpUCTaLnteckiy seilecTs Muoro. MIX Bpietanns pasaoobpas-
MBI, HOF FEOMETRHCCKHE NPaBIsaoil fopuil. KpoeTanis nosapeHHoil (oM Hue-
T dpopsry KGR, POPHOPS XPYETLIA — Popsy TeTpasipa, Kaniiinodl cenmrpel —
POpMY T PHAMEL.

I
{'I Rpucmaiadamy naipmanT TREPALIE TeT © JAR0HOMEPHLIM Pacioro-
; MEMHEM B WHX HACTHIL — ATOMON, MOICKYT, HOHOR,

PopMy KPICTILAL IERMACT Ve Kpsicraacepaiiiis. Bayrpeanes crpoenm
KPRCTUTON 81 R MO B HMOC TS CRORCTE BEMIECT CRERHLL C 1K KPHCTRLTIE-
CRO crpyeTypoil (ow, pac, 200 21, © 33),

Buyrpeanes cTpocHHe KPHETLAIOE XaSETEPHIVET HE KPUCTALIHHMECKAR o
meeTEs (poec 77,

N Cu 0 Mg O

Prc, TF, Mopesn gprerainreciin pemEror WaTpea, Mean 1 ooy sareis M

HE



—

Kpucmaiaauneckan peuiémsa — ato Moaets KPpRcTaum, ero sHyT

pennmil Kapiac,

MepecesamolMaca npaMole AWMHY 0OoIMALMOT
rDaHH KpsCTanna, 3 ToOuUkH WX NEpecaYeHHRE — LeH-
TROl  HACTHL, EOTOPLIE HAILEAMTCA YIAAMKW
KPHCTARNHYSCKON peliéTin. B yanax pachoname-
Hisl ST, MOMEHYNEl WM HOHBI, CTAHYTEIE 3 HDM-
CTANN PaZHEIME CHNSMM (CEAIAMEH).

CHAN NPHTAMEHHA YACTHLL B KPHCTANAR KAPaK-
TEQHIYHIT NPOMHCLTE HKPHCTANNHMECHOR DELETHH,
BE IHEQrHID HIMEpROT B HMNOMMOYIAXL HAa MOnk
(Kw A mane). Micbas kKpecTanivuackan peLMETHA
ROCTRORHE K3 MOBTORAKHUHECH Q0HHAKDELIE CTRYE-
TYDHuIX SOHHHY, HHOHBMOYANEHLE 007 HasLono
KPHETEARS, 3TH CTRPYRTYRHBHE BAMHHLLD HAISIBATCH
IAEMEHTAPHEMH AUEHEAMH,

B spMcTanne XncpvOa HaTpHA HasQeE HOH
DEEYHEH WECTRHY HOHAMK NPOTHBONCGADMHOND IHA-
Ka [pwe, TB).

JneMeHTaPHER RUERKa = 3T0 NPegsn LenHMo-
CTH KPHCTANAE, HAMMBHEWME ero 0BBbEM, NPy KOTO-
Pk OH CoNpaHBET opMy H CRoRCTEA.

Pre. 78, Mogean
MO TILLTHE O
'p-clmiin::l AROPHEN;L
e Ml

OeTaHoBHMOA HA X APRETEPICTHES OCHOBHKY MUEROS KPUCIGEIANYECKIY
PEHCERIOR W YCTAHOBIM FABHCHMOCTL OT HIX CIMICTE BERECT,

. Moaekyiapnbie EpRCTIVLTHSCCKNG PEIICTRR — 570 PEOieTii, 1§ VU Ko
TOPLIX PACTOIOHEHE MOJCKVIL, CANEIHHME MoRIy cofoll cralbMi cimasm
MERMOACKY ST PHOND BEAMMOLEHCTRILH:

3aponne 2. [Mpupesme TpaMepn MOIERYARPHIK TRENIEX BEIECTE,
O roMOIEE A0 XUMIMeCKoH CRASH oOPaionarbl solcky Ikl 3T Be-
mecrnd Ha npasepe na (HLO), epreranameckore mog ciemnime
BLIBOA O CHROBCTION BEDECTE © MOSUKVIAPHGE KPHCTULTBYeC o [pe-

TR

leJﬂ-u:pu:'-t BEMECTE € MOACKYIAPHMT EPHCTELUTHSCCROH . PECTREME MIBEeT
CAVHINTE KPHCTALTHSCCEH okcy yraepoga (IV]) {I},! — weyxoit DEgs. Paccuor-
[FRIBE ML 2T KPHCTLUTRNMCCRE Peiic T | . THL B oed vigax maxogaTee s
ACEYIIL,

M



Pre. 7. Mopean
KpHEC TALTIACE: Rl
PL'EJE"I’.EII: SKEIE
n.lrp-ml,u.l'l"n':l E'.ﬂz
{myROro A |

Muorie pemecron, acobenmo PRI CRE,
B TREPAOM COCTOANHH MMEHYT MOSCKYTHYHY K-
CTAMMEC KIS POMETEY. ATOME 15 5X - MOJEEVIEAN
CHAEIHLL IPEOSHLIMN RCRUTCHTHLIME CRAIIM. Mo
NERYAL S B RPHCTALASY CTAHYTEL CIa0LIMIL MesMo-
JEEYAAPHEM CHAAMM, ROTOPLIS JE0KG PasopiiTh.
Ihersromey EPHCTATAM € SOSUKYTRHOH Tn:ll]hmj't
DT T BT mi%pm:::mm. ASTROIIEBER, 1eTy
g, ModeEyanpane BEOCETRS ACTEONCpesoET 1
GAHGIG GFPEraTHON coCTOAiME B apyroe. Tlpuase-
PEAME MOHET CAVANTL BOINOIK O3S

2. ATOMHEIE EPRCTALTHIECKHE PeMETEN — po-
IETEN, B KOTORLIN PACiiomeiib] AToMEL, CTAHYTLIE
B RPHCTILIE DPPTHSN RS TN CBRS R
ATonmmax BTGNS RANHHTEALG e MIETD.
TMpesiepasts TEKHEX TEEPALIX BECCTE CIVEAT M-
CTRIE BEMCCTIEL — AIMAS, KPEMINL COOmHLIe Rene-
CTHI — xapﬁu..:l. BT, r_'gr'm.:|:||r,m TLHHEDL, SR

KpesatA i ap. Tag, sanpasep, KpHcran aisaza (poc. 30 aaeer dgopuy Terpa-
agpa. (DeA0EITeIhHG, CTPVETYVEHYVID €00 CAIHILY HpelctiheacT rerpaaip. B aen-
TPE Bt ANeIEN PACTInie AToM yTACPOEE, NPOMHG CRGKHH © 9eTLipRMn
APYIHMIT STOMAMID VEAETHETE © [IOMORLN SIeRTPOHHLI T, Bre cunam ook
BB, KAK M VPAL, OOELIVEOIIRCCHE MesLY aToMas.

Buarogapd BLleoakoH IPotHOCTH BEORLICHTHON CRAMH ATOMHELC KPECTILUTRL
HMENTT BIICOKVE MHMHGCTL, OHH TVPHLTIR, Trmrfﬁrrﬂ.m TLAARTEH N (AR
0500 Admeaz — Haifonee TREE BCHIECTHRD.

Prc, &F, Mogeas
MG RGN prinETr
AN AR

3. Hoanele KpACTALINMECEHE PeméT-
K3 — T |:H:|:|||E.'~Ta;||. B VLEN KOTORLIE e
ORI WOMED © IPOTHBOOIHILIME G-
JAamit. CnAdh MeRZY HOHAMH OCYIECCTIRGCTCH
A CMET ANCKTROCTATHMECKON MRIITscHINA.
Trmmuanii UPACTABRTE L DEMECTE © TARME
PETEOll — moBapReHaA Colll (AL pae. TE].
Homtele EpHCTAUNRICCERE  PEOIETEN  XajiE-
TEPHE AR MHOTHY COSMMHEHIN € HOHHO
CHEELEL TFro COUne, e,

DHeprUS  KPRCTWUDIHYECKHN  PeUlETOR
MOHHMY COCIMHCHAN acoran [poa MNall
o pasdad 778wl monn, gas Calf, —
285 wlhe o). Hodis: EpueTanas: orin-
SAKTCA BEICOROH TREPAOCTERY I TCMOCPATY-
Pt mmmne s, it aeryiecrn. flo enodi-

N

CTHM CHHH CHROHI C S TOMHEIAMNI KRR C TR



4. MerTannuaeckne KPHCTALNRMECERT P‘EIII]E'I'E.'I‘I ITPHACYITH TIROUTHM INCIEL-
CTEAM — MOTEAULIEIA, I'Iu.:q.mﬁam N PACCMATRHNRLTCS B O waacee,

Brinoge:

1. MuorHe DpocThic B CHEEHEE BEIICCTED WACHT EPIICTaLre-
CEVE) CTRVETY]W, Jora pnx NP TEHLT EUROHOMETIIOE RICTIETOEE
HHE YACTHIL B TREXMEPHOM TROCTPUACTRE 1 CTPHIR NRBHALITLS
FEOMETRHMCCELA (Pl KpHeTamnE.

2. Crofic TR TAKHY BCMECTE 3aBHCAT HE TONLES OT CTPOCHIA Ol
SVIBIINX WX ATOMOL W XapakTepdl HX XIMUSCCKol cRRal, Ho 0 o7
KPHCTAIHNCC KD CTPYETYRLL BEOET T,

OcHOBHBIE NOHATAR
Epucmann « Kpucmaiaiuweckod pewimed « Thinbst Kpucmo i -
HACKHY PEEmOK

Bonpocus W jopamHua

E—E—E—PF

T “ITor Takor ERHCTAL] H EPHCTALINICCKAR PemcTEa” KakoBel ©f
OCHOBHBIC X PaKTCPUCTHERT

2. Onumnme adcsMeTapiee AUeHKl KPR TUUios propin Kk,
ORCHEA Kpesin (IV) noanga.

3. Hasomirre ocHOBHBEE THOB EPHCTALIHSECKNE PEMETOR B a0
MX K[NETHVE NAPaET e PHCTHEY,

4. Karia RpHOTARYCCEAE PEMETER ¥ BEMeCTn, 00pai0mHHIax aro-
BIABE MCTIULIGE M LIOreHas s

1} arosiman

2} noHHAaR

3} moAcKyRAHR

4} MeTALIHIECEAR

5. ¥ saENX BCOICCTE NPT 0OBEHEX VOIORNAX CTRVETVRHEMI ¢HHIE
LEAMM KPHCTILUUTHYEC KN PEINETOR SLISKTCR WOHLE

1} v xaopoBomopog

2} v nomapenHoi oo

3} v oyt

4} v BOIOPOYE

é. Brrumcanre Macoy 2%-ro pacteopa cepHoll ERCIOTE, HE0UN0E-
MYES U POBCACHIE NHMIECCKON Rk © OWHEOM A8 ey
Hie 1,12 1 mopopoga (1. v, ).

7. Ha npomepe moéps okcpnon yraepota (V) moepesno (IV) voers-
HOBATE JARNCHMOCTE X HEROTOPLY CROfCTE 0T KpMCTLLInYeckofi

CTPVRTY] ML

b | 5




XuMuyeckan OPrMaHM3IOUMA BELLECTE
W ed ypoBHM

{ Tonoanume bt Mamepuan K daade )

Kamaos BRUEcTIO NPRACTARARET CODBON GAMHCTEO MHEDOMHEE M MAKPOMURA.
Mesporiap 6f0 MPEACTARARH INEMEHTARHBMK YACTHUAMK ATOMAMH, HOHAMK U [pY-
MK MEABHARWIHMMK OBBEKTAMH, KOTOPHME NOAYMHAIOTCA JAKOHAM MHKDOMHPA.
Brgcte ¢ TeM, pabotas B xHMHYECKOR ABOPATORHK, Mb HMEEN GEAC C PeafibHb-
MK BHARMBIMK BELECTEAMK, MOMEM HMAMMAAHO KIYWETo MX CROMCTBA, Habmoaats
PEAKLMH, B KOTOPGIE BETYNRAET BEWECTIO, 310 MAKPOMOPMA BELECTES, AHANMAR
4ALTh aHCOepra, HadbiBaeMoro pelecTeon, MUukpodopMa — ero BHyTREHHAS, -
BHARMan JacTe, Mol npRacTARnReM &8 © ROMGILISIo MOLENEH CTRORHWA,

ConoiynnocTh BOEX YACTHL (Maisix W Donbilkx], COCTARASKMLMY BELIECTE,
WX PAIHBIE KOMIAGERED], MY BIAHMOCERIM ONPEABAAIGT XHMHYBCHYIO OPTanHIaLMG
BELECTRA,

Momio YeioBHs BsiAEnnTe CRedySUiMe YPOBHH XHMHYBCKON ORTaMHIaLHH
BELECTR.

ara

I'r'E:Lr:[.H‘nt.ur;Jm.l BULICCTEL, EPHCTALAL
PASHLER TGOS, L TAREe SRV SEEPEE
SHACEY NP UL tbupum CHTEC T A3

MHEEHJ:-'PIIHL"IIII-
- ':Jr.ﬂ'.ﬂ.llllu"-lL'i:I:II!ll BELICCTE

MMaaruecEie CERAI MEBLTY LTOMLI

B XHMHNECKNE COEMBEHMNN, MOIEEYILL
1 CACGEMEIE TEACTITEL | CAs LA B0
ARV ST I )

Moaerynaprbil
VPone ik

ATOMEl KK XHMEHeCKHES IETOCTHCTIL
EAE COLIHBELEE TSRO RO BT HTIL,

Avomnnil ypoaeHs
e A TARRT P BC TOMEIEC FCT R

CvBaromsii

e e pp— B ACMCHTAPHBIC YACTHE, COCTARARKIINE

RARO 1 A NCETHRETYRE 1 lr.-HhH'l‘I]-.'}' ATOAE

Niobyio sacmyy, MoBOR YPoReHs OPraNMIAUHE DSLECTES B BSUecTRG 0 Le-
Aos CARfYeT PACCHATRHBATE H ONHCRIBATD © OAHLMA M BIAMMOCIAIM COCTana,
CTROaHHA W COOHCTD,

CyBaroMHbiH YPOREHs BELECTRA — 310 NPEHMYyLLECTIENHD ODheRT Hayue-
A e, CeTanbhnie yPOaHH HIYy-aeT kas uaves, TaK v xumas, HanBones -
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BEWECTES, & MPH HOHARHCAUMH WX B TREQAYHS GrOpMy MEHRIOTCA MX CTPYHTYRE
W CEOHCTES. MNMaps METRNROE KOHGEHCHEYIOTCA B METANMHUECHHE KPHCTANNSE © Xa-
PaKTEpsHLIMKH ANE 3THX BEWECTE CECACTAAMM [METANNMUECKHMA Gnack, anaxTpme-
CEEA NpOEOOHMOCTE H gp.), & MoRekyns anopuga hochopay) PLOL — B HoHHBIE
COEAMHEHHA C HOBbIMH CEORCTEEME, MPHCYLLIMME NOCNERHES, '

O7 YypoRHA K YPOEHK HaBnogasToh YCROWHEHHE XWMMHECKON OPTaHMIALMH
BewecTe (cas pasc. B1)

AnA TEEpALIY KPHCTANAHYMECHHY BELWECTE <apakTepHa NAOTHAA YNAHOBHE Hx
HECTHL, (MONEKYN, STOMOE, HOHOB)] B KPHCTEANE, T. & 3TH MACTHULE YNOPAGOYEHSI
B NPOCTREHCTESHHON CTRYKTYDE KpHCTAanna.

Dinsano CYULECTEYIOT ¢ TARHE TEEROME BELWECTEA, ¥ HOTOPE COCTARNAKILME Hx
SACTHUE HEeQOCTETONHO YRopAgoqeds. Tasxwe TEEpOwe BeWSCTEd HAILIBAKITCA
aMophHEIMH. [PHMEROM HE CTVHEAT CTERNG ¥ MHOMME HISSCTHEE BaM NOAHMEpal.

Merogsl #“OCREAOBaHMA CTPYKTYDSI  HPMCTANAOE = MPegMeT  HayH
kpHcTannorpadgmu. Hasbonee pacnpocTpaHBHHbIM IHCNepHMEHTRNEHBM METOAOM
YETRHOBMEHMHA WX CTRYHTYDbl RENASTCA PEHTIEHOCTPYRTYPHH ananua. OH ocxosan
HE HIYEHHN XapaKTERE PACCEWBAHMA [QMMpaKyMK) DEHTTEH0BCKMY NYHel, HaNDAE-
NREMBD. HA HCCRENyEMEIA KPMCTANN, HOTOPBIE HACTHHO NOMOWATOA KpHCTANACM
M, NONAGER Ha &0 NROCKOETH, OTPAMEKTCR B ONPEfenEHHLN HANpaanasuax, apy-
THE MPOXOOAT HACKED3L. C NOMOLLGD
NpHBOpE == PeHTIEHOBCKOND CRasTRO-
MeTDE M-y HENPREAAKTCA H3 KpH-

Hevingnies o
POIFTTEROBCKIY Ipuésmoe CTAMN, YEPEnnEHHLIE HE BpRALLAHLISHM-
e VeTplicTIG CA cTonsxe. OTpasEHHBIE OT HEro Ny4H

hHECHEYIOTCA C MosowaiD Gomorpads-
UBCHOW NARCTHHKH HNH OPYTHME CNoOo0-
Bamu. MonyseHHan OHhpakuHoHHEA
HEpTHHE (HADTHHA PECCEMBAHMA Ny-eH)
NOIBONRET MyTEM PACYETOR NONYYHTE
noapobHbe CEEOEHHA © pPaCHONONE-
H#H Y3M08 B HDHCTRNMHYECHOR pewsT-

e

Epacraxa Bpamursarnibca KE, O DACCTOAMMAX MEXDY S8 NRocko-
CROANE CTAMH, O CTRYRTYPS KDHCTANNA B Lenom

{pHc. B2).
Pue, 82, Cxesm wemiosen ARENMI SHPPEKUHOHHOR KapTHHE
R R E R :|,:|:||:-|:|:u:|.u:|.| EpHCTaAnna H PBE‘IE“I no. Hed NOEGE-
PSR e HO CIEOMHE, W NOTOMY B 3TOM METOOE

LM DD HCTIONLIYIOT HOMNEOTE DRl



maea 10, Xumuueckne peakuumu
B CBETE 3NEKTPOHHOW TEOPMMK

§ 44 OKWCNHTENbHO-BOCCTAHOBMTENBHBIE PEAKLMKA
i-? BcnomMuWTe, YTO BaM WIRECTHD O CTEMEHH DHHCMINGR,

Baa YL SHACTE,: HTL [IpH “'ﬁ]J':LZ'IIiJI]-ll.HH}l HEHHT SHMHYCCEDR ClEan MICHTY
ATUMAMH [ELAHLE TP AR ETCRY SACMOHTOR [TROACNIT MIUTHOC BN SSSUTIr e
MCPUMENCHME BLTCHTHIAN ATUKTROHOE K e AICRTROOTHEATEALH UMY ATURMY
C li]ﬁpi.l:!r!lﬂ':“ll‘[l'.'l'll HRH TR, ﬂ,-‘j’[ DOAHANEHHAE X MCTIRHOTT HA0 YOTDBHOIT el
BCOEANHEHHH BREJIEHO ITOHATHE <CTEITEHDL DEMCICHH =

Jagoume. Jaiime oTpeieleHIE CTONCHI ORRCTeHtE. Hak onpeaenims
UHCTCHIOE LNTCHIE CTEMCHI GECTEHHE? CNQeIemnTe CTENeHL ol
ACHHA SACMEHTOR B CASIVIMINY cocauneHiax: O, KL Fell,, Nalr,
RS0, KMn(),.

B mommmaex COUAMHCHAES CTelCHbh OEHCICHHA T MCTHITHBIE SRR
FICEHARR, T CEHAAH © MERUXOA08 SACKTIHHDE OT WTOMOR METALEL B UTTanan
HEMUTILIES

[l ["‘"* i e
Na- + f€1: - [Na| " [:€1:]
l_'J-F-]nuunmmu: BAFHECET CHHSH MOGEHD ITBEACTARNTE B ERUTE IS TPOMECea
0
a) Ma - 1€ -+ Na* — oEncacHAe;

I
6] C1+ 1l — (" — pocoTaHoBECHILE.

ChcucAeHIEM HAAKBACTCH HPOIECT OTAAH BAeKTPOHOR ATOMOM, MO-
{ 1 AeEV0L LT HOHGM.
BocomanosaenueM BAIEIRAETCH TPOLECT TPHCOSTHHEHNA BICKTPO-
HOE ATOMOM, MOTERVIOH HIN oMM,

L1 TN - [ 1
ST B NPOUECCE BEMMOCBREIHLE, TiE KA ATEKTPOHL OT O0HOTD QT0Ma me-
pexogaT & apyrosy arosy. B ofoimno coyuaes amo npimoainm | o0paan s Hmm yoroi-
HHILIY ANCKTPORHEY CTRYETVR,
T a - oo JlsH I
B ximpueckne peakinm BCTYIOT HE HS0INPOBRHELIE ATOML, A Peiibise
BETIECTRE, HEXOAHIMNOCE B OHPEASACHHOM ATPETETHOM COCTOHHIT

) i
INadre,) * Chir) = ZNaCl () + @

20s



B QMPCACACTHN ITMARCCCOR. OKHCTCHAA B BOCCTAHGIICHRE W SHCT MO
MIAX BICKTROHOR MOMHL OICPCTLCA Hal L'.-'IE'..'E!.'HJIII.I‘II"iI A MaIMUCHLHHA ETETIEHE
OEHCTEHHES

Crkncnenne {(—HE, nTaasma € )

=

—4, -3, -2, -1, 0, +1, +2, +3, +4, +B, +6, +7, +8 1}

Boccramornemnne {+0E, NpHcoeIEHEHHE £

I Bemecmno, » cOCTAR KOTOPOrS BXOIET ATOMR 0IEMEHT, CHOCODHOTD
——{ | oTAARATE ANEKTPONE (HOBLITATE CTENENE OKNCICHIN ], HEILRACTOR

I_ O CRRE T O R,

B oA BIITEAAM FTHOCHTCN ATOMBE H IPOCTRE BENCCTES — MOTALILL, hio-
ACEVIAPHBIET BOAOPO, CepORGIopod, AMMURE, okcud veaepos T o ap.
B mponecce oTaaun aIeETROMORE BOCCTAHOBHTC L OEHCITACTOR.

Bemecrso, & COCTAR KOTOPOrD BXOAAT ATOMEL 31eMERTE, COOCODHOID
—E‘l OpHTATNESTE SAeKTPOHE (MOHIDKATE CTEOeHh OKHCTEHHA), HAZLIBG-

I ETCH OKNHCAMINEREM.

Crema peakiin;

BT IR H S
OERECETEI: l

I +1 =1 +2 -1 ik
ZIn + PHCI = ZnCl, + H,

BOCCTAIMRE T EERHCANTE AL

LI IRENn | FLAOTCHE, EMCTOPR0Y, KECITLHL B J.I_P:I B FTOM NHAECOE @00
CFREN TR EEETRCR,, A SR OGN ENIRETE '[.'dl""[‘ll.']."llnl.. BRI, YOO Pas H ,'Il.'l-}
ONUNCIROTRCR.

B arax PCAEUFAY NPHHCCCRD ENCACHNL B BOCCTOHOBETCHIA B3allMIC BISAH L.
e HHOCTE TRENY PL"BI{H;Hii SAKANMACTCH B TOM, T, KR0S [REGDVEICHN CTd-
ik CEAECH B HOCNOAHLIX BCHISCTRAX H l'.rﬁFH.'-lIIZIH-.."-U LS HOBLIX B O PHRIVETEX BCORIH,
HPCRCROTTT JERCHCH CTCREHSIT OEHCAEHRE aTOMOE PN PYVHRIEN BEI|CCTE,

I FE‘BI'.I.l,I.H’.r COLPHO B0 AR I HECH H3Me e HNeM CTEDCHN OKHCIEHHA aTo-
i '! MOEBE SOeMeHTOER; HAFRHBAKTCA OKHCAHINENLMNO-G0CCMAaNGSHIeah=
I N,
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HaMenenne cTentHy ORNCIEHIS ATOMOB STCMEHTOR B X0 PeBPaneHIts pe
MECTH — WGKHCAIM PHIHAK  OKRCINTEILHO-BOCCTAHOBHTEALHLIY  pearii
(OBFP). no ROTOPOMY OHH PACTIOIHAKITCR H BLULEITAKITCR CRIM Ipyrbs.,

OEMCANTEALHO-BOCCTIHOBHTEI LHLIE PEARIITH, Kk W JPyrite [MEaKkmmm, o
UHHAKTUA ODIEMY BIKOHY TPIPOILE — 3AKGHY COXPOHEHIE Maccll 0 SHEPrimn,
Konkpernoe ero npoasienne n OBP sacmomeno B coxpanennn MHcas aiekrpo-
HOD B PEAKIHOHHEGH CHOTEME, T, ¢ YHCI0 AIEETPOHOB, OTAAHALX BOCCTAHONI-
TEIMEM, [EIBHO YUY ATEKTPOHOS, TPHHATL GRHCTITEEM,

Jan OBP sapasrepiu costpmdnmecine SagonoMeprocTi npoTeKanms,

1. EanucTrion, HEepPAapRBEHOCTE OKHCIHTEIRHOME B BOCCTaH GBI
TEALHLEY TRPONSCCOHE T PEd KIELAX LU0 BEED
2. ﬂ[mpiﬂlll‘ﬂli’.‘ MHCTE AIERTROHAEE B CECTEME,

DICHOBHBIO NOHATHAR

Oxncaenue « Bocomanoeaenue « Oxucaumens - Booomano-
sNmMent « KNCAUMETLEND -80CCHIAHOSHIEALNAR PEAKINR

Bonpocw v 3ogamms

& 1. Hakopl OVOHOCTE DROOECCOE OKHCIEHHR o BOCCTaHOBACHI
1 B CRUTE BACKTPOHHBE OCACTARIeHIIT

B 2. HTo noEaskBACT CTCHCHE OEHCICHNA? Kok 0Bl HaMeHaeTeds IpH
I ORHCCHIE W BOCCTAHORTCH HEL 3040 eHTOE?

8 3. Onpeacanre, OKHCIEETCH WIH BOCCTAHARTHBACTCH CEpa NPpH He-
Pexopas:

a) H,S — 50, — 50,

6) S0, — 150, — K50,

(MACVANTE © TOBAPHIOEM, KARGH BRIBOL MIGEHD GIEIATE HE OCHOBE Bhi-
NAHEHIA SagaHIE,

& 4. Dupcaeante, EaKHE H3 QCpeIdcICHHBY peakumil oTHOCATCA K
ORI T L G-ROCC T OB TR B

1} Mg + HCl — Mg(l, + H,

2) MgQ + HCl — MgCl, + H,0

3} CaO+ G0, — CaCl),

4) FeCl, + KI — I, + FeCl, + Kl

COCTaBeTE EXENY PeakiHIl 4, YEASAR ORICANTETE W BOCCTAHORIITC AL,
ORHEIETEALHELED 1 BOCCTAHOBI TEIBHLUT NpGIccohl.

& 5. Boiepure cicMbl OpCEPAieiii, B KOTOREIX 3307 SEIHCTCE ORHC-

JIETTE IR .

|.'|' H—.‘: —e BRI+ I:I Nl:.- ey N-:i
2) N*¥ — N 5) N — W
3) NO — N
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§ 50} Cocrasnenne ypasHeHu
\- OKHMCAMTENLHO-BOCCTOHOBUTENBHEIX P"ﬂ*ﬂ“l-l.“l"l

[-? MTe HAABIEAETER XHMAUECH YRABHEHNEM, REKOBEL B50 CMBICT W SRAWEHHET
Hamyw posss 8 AEEHAH KHMAM STPEHIT Cliibhl sl CAHTEN bHE- BOECTAHORH-
TefnHblx peakuwid? Chopmyadpyite 3a0oH coxpadends sace. [aime
CllpaemeHHE W PACKPOATE CMbICH W ShaueHEe KooldslluaHTos.

RKHMUICCEOE VPARHCHEC TRIACTCE MOACILD PralbHOll XHMITICTESE PeaBTm.
NHuiieckad Peakiia 0 of YIBHEHNC OTPRKANT JAK0H COXPARCHIL MACeL ke-
HLECTHR,

B coasanrie BREHD RIATETL Sanios Gopsyd i VPaRHCHIH, KEOTOPRIE B KpaTkodl
i otaopiod opse OTRRIGINT ZMROHOMCPHOCTHE COCTARL 1 CTPOCHILE BEIECTE,
EVIMHOCTE 1 AAKGHOMEPHOCTH TPRTCRAHMA XIEMMMSCRNE peariih. Teopia oric-
AHTENLHG-BOCCEHORHTEARH LI DPOHCCCOR BRAKMIAST HX YPABHEHNHA, TRpedyiimie
E RO SHOUD O MUTEHE 1 VM EHRA 1Y COCTALTE.

[Tpu cocrapennn ypagueani OB coemver onipaTeci i BEvIeHHREe pance
BERROHOMUPHOICTH WY OPOTCKAHNA, yseame oranmate OBP ot apyrax peasml.
B ocnobe By COCTRETCHIE DEEIT MaOTcEVTHPIGe VpAaRHCHIE.

JapaHme. Gr:pen.t::m‘rt'. OEHCIAETUN AN BOCCTMHANTIIRETCR  Cepa
B OREATE TLPE I i

a) 5 — H,5 ) 5 — 50,
Npssicp odopsiaenien SygaHiL:
ik ] -2 0 442
aj 5— H,5 6) 5 — 350,
s =2 H |
B+ 2E—5 H-dg—5
{ BoCcCTaNORICHNE | { R e e )

,ﬂ,.-'l!'l' LR LA LRI GRS mlﬂlitl[ﬂﬁ ORe HaLLr YHHTIABTE HCLRI L BT DK
HHA B BOCCTAHDPATCHMA H O COEDAHCHRS M3 3T0M SRR AIEETROHGE, T, & O5H-
PETLEH HA CACIIVEHELE [RIARKELIAY,

L]
Yacao AMERTPOHOE; OTTAHYTHRIX BOCCTEHOBHTELEM, JOIHHO GRITE

g PABHO “IHNCTY STCETPOHOE; TPHTAAVTLIX (KHCTHTETEM.
|

=4

Cocrannenne ypapuenia OBP w pacemanon n nén goachpymmesmon — go-
CTATOMHD CIIORHBIE R TIN,

Pacoramanme koadupimmenms o ypaspennax caomnmx OBP myrés ix mopfo-
Pl BAK T0 AEMUTH LS, — G0 HE TOABKO TRYIHOE, 1 MacTo o HeBoamomHoe,

a1



Yopoomme paceranonky  gosdubiipenTon n ypanHeHMER moMoTaeT et
anexmponnoeo Gaxaica. On oouopan m PIPRUELIY CONPRUERHIE IR K
TPOHOR B CACTEME, OTpamamages oyre meroaa. [Jos pogfopa sosduionoresmon
MCTOUM IEKTRORHOTT BRTHCE COCTRRIANT ATEKMINOE Ui,

Tepurii cnocn:

S | b = w3 =2 &

H,S + O, — 50, + H,O 5 —6E — § 4 | 2
i -

SH,S + 30, = 250, + 2H,0 O,+46—=20 [ 6 | 3

NMepes popannodt soccraposuresn HLS craswrcn xosduanpenr 2. mepeg
choparyaoil okucnerena 0, — soagupoogenT 5

Bropoil cnocol [KpaTEas SuHch 3ACETRoHHOr Garanca )

2 0 =2 12

2H,5 + 30, = 380G, + EH,O
i
<
~be e
Mocae TpedHEpoBEr B COCTARCHUH Ypasreaul OBF modes wa coocofon

NPHMCHEHHA METORE 3ICKTROHHOM GATaHCa © VIETOM BOeX HOCICIOBATEALHED
ORERUET AToro JeloTERA X MOEHO CorpHyTE & Gonee odobngéuise TeilcTER.

Anropure paccTaponin EosdiMenTOR B YPARHCITHAX
ORBCANTEIEHO-BOCCTAHOBRTEILHEIX Peakipl

MeficTnae Hpusep
1. Chapeneairr ren peakise g+l o R AL
0N IEEMCHERIIG CTEme oEAEaE i MNH, * '['_'32 == M0+ HE{'J'

SITURAIE I NMATHTIRE
OEHCINTCARHE BOOCTIHERN-

TENBHAA PCAKIIHSA

2, YPUnHATE TN ANCKT IR MY -4 ¥ +2 -2 s
OEHCATTEACH 11 BOCCTANOBITCACH "ﬂ_‘!: + 50, — NO+H,0O
j==h
~he +g

3. ¥pasuars anean aromor poex sacsenron | ANH, + 50, = ANO +6H,0

4. TTpopepimis VPAEHCEEE peakiiing
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DeHOBHME NOHATHR

OxucaumeasHo-80CCHaHOSHMET b peaxyun « Memod anex-
mpPoNNo0 GaaaNca

Bonpocw w 3onomms

A 1. Chopayapyiire Npasiao cOXpaHEHRE SHets sacekTpodos & DBP

| u VEEEITE CFo BHAUMCHHE 118 COCTARICHIHA YpaRernl sTH peastpiil.

B 2. Paccraslre KosfubHnMen TRl B MPHBCIEHEOM YPaBHCHIN PEakiiinmg

METOMGM FICKTROHHON GRNANCE, HENOILRIVE TR DPHEME UK COCTAR-

ewna:

NH, + O, — N, + H,0O

B 3. Bumcmare maccy (1) cyanchama Sapas, ROTOPME MOEeT S no-

myren upn gobamteain | 50 r 20.8%-ro pacrsopa wopmaa Gepis

CEPHON KHCAUTI

& 4. Henonwrys aaropamamgeckos mpeanmeanme, paccrasnme koadgidu-

UMEHTEL B CARTVENIER YEBHeHIN;

HA + 0], + HQ — H50, + HOL

@ 5. Hajy cTpciiasil VERENTC KOTITOCTED MICKTROHOR, GTAAHHEL 10

DPHHATHIY ATOMAN W MOHAMH XHMITIECKHIX 3 0eMeHTHE,

1y CI" — CI- Ay Cl"—Cl-

2y ClI-—CI° 4) CI** - Q-

B & Bruaucidre EOIRYCCTRG BCHCCTES (MOOb) THIPOKCHLL Heie-

a1}, oourvacHHOM B XHMBETCCRol poakgan nopegta seress (11T

e 2IMlr pacTROpd THAPOKCHAA HETHE C Maccosodl aoacil mémi 0,30,

i 7. Bripaanre 8O COBOEYIHOCTL SHAHIH, TRedycMbR LI HOTOERMEL-
s cymgaocre OBP, parasgaoil cxesodl. Peavierar padoren obogm-

I TE © TORAPHIEE.

CywHocrs v knaccudprKauma XumMKUYe cKux
PEOKUMA B CBETE INEKTPOHHOW TEOPUKH

Ii? YTo npoMCAOEHT C BRWNLECTROM B RROUSCCR XHMHYECHOR REAKLHHT
Yro canadaeT TepME sEnaccHdemanrae T nA 4enc B HAYHE NpHMEHRoT
EnaCCHbmsaMo T
Kakise KRaccHissalin KHMHYBCHHYE POAKLMA Bas YHID HIB0CTHE T

B mospamos s Men © HOnsm i ERONE XNHMITHCTERXN |JL'::|.IiII.I-II.II = DI'HJ. KOO LEC
HPHACSOIHT DYRLAVT HRC OO TCRHEIHAY, ShHon MFCHHC PUOHE BUILCUTH, H lBL-
HHL MOTULTMCCEIX 'IIH.'J.‘:'.'HIII:I. M IPEHCCCE MOYIEHY B HAILLCM (X CAHTEEML, Taxux
]J'l'.'i-.IIEIJ,IiIiEI BUANEDGE MEOGKCUTIEN, 0 TEX OO TS T e [IPH3HIE — HIMOHE
HHC CTCTICHCE OKHCTCHHA SHMHYCCEEXY AICMUHTOB B COCTEBRE YEkCTIVIORILAEX 18 e
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arnue senecTs, B oncrese gaacomfiscimn XeMHMeckax Peakiil onn SaHmMik
T O M,

KHMHMECKHE PEAKITHN — 5T0 NPERpamenne aqan semecrs s apyrae, Npespa-
MEHNA BENWCTH CRSSAHED © MepecTPpoiikod aleRTPOHALE CTPYKTY] aTOMOB, HOHON,
MENTERYA — YACTHIL B3 KOTOPLIX COUTORT VEERCTEVIONTHE B PEaRIHN BelecTi,

OBOHIAN Enec THLIE SHARHR O XIMISCCKIN CRRIEE, 08 of puaomsinm xumir-
HECKHX COCTHHEHAH, JHIHHMA O XHMITMECKIK PEaEIHAK, MIGKHO eI, CAen-
TS BRI,

1. CyimHOCTE XUMIFCCKOl Peakiim cocToNT B PaspylicHin s
MHMECEHY CRAZCI B HONOAHBIX BCIECTRAX 1L B 00pa3oBa il HOBLIX
CBHMH B TPOIYETAX DAk,

L. 3TOT NpoIErT CONPOMURIASTCR  BIMCHEHREN CTPYETYPR B
MLECTH, ST Aoy my cofoil MaMeHeHEe 1Y COrTan Bocasiorn,
T. 2 IHERTCHHD HOBLIX BENECTE © HOBLIMIT KXEr TR,

3. Paapam oamms 1 oD{KAORAHHE JPVTHX KHMEMECKI CHEIET 01 cor
ENHHEHAT CONPOBOITASTCA NONAOMEHREM 1 BLITETEHIEM SHe P
rin, Honwe cnmnr, ponsme cosanme s 6 Soasneuerie Cnoes G-
JICE MPOMHLIE W SHEPreTHSEORN Ree BroIHEE, SeM HOXTHLE,
OTCHUT e OIHHE BLIMTL PEIEILHN OFLMHG TPOTEREIDT B CTopo-
HY OBPAIOBAHINH (e NOHEIX CRA3E,

Japanve 1, K sarns 13 ponecrHus say THHOB PERKI oTHOCHTER pe-
QORI HERTPATHHREIIHN, FHAPATLANT JAnmmnme yPasHeHns STHx peak-
i, OFLACHITE, SeM OTIHYKITCR APYT 0T APV PEAKITRN, 0503 69eH-
HBLE COEAVIOMTMME O MM
a) Zn + Cl, — ZnCl,
Cad + CO, — CaCO,
6) HgO — Hg + 0,
Cu(OH}), — Cul + H,O
w} Ca + HC — CaCl, + H,
CaQ + HCI — CaCl, + H,O
Boe smin prakipn MomH0 KIAccH@HIMpoBaTL 10 CHGTYIOMHM IPIEHAKELM;
i) M0 Uy M CGCTARY PEArHPYIIILIN BEmECTE U EROIYRTON Pkl peakin oo
CAMHEHI, PAAMIORCHIA, JAMEIEHHA |1 ofuers; §) no Tennososy shberTy: akao-
1 A TEPMIMETKHE [FUaKLIH,

Japouwe 2. K waxossy THOY Peakiinll MOMHO OTHECTI PCAEIHE Tope-
HHA MeTAHA (MeTaH HBISCTO OCHOBHON COCTARMMILEN NpUpoIorg
rakl, HOITOALAYEMOTD B GeITy)?

CH, + 20, £ €O, + 2H,0 + §

A5



Jan cncresaTiamgn peakinit © yadrom suasmii of OBP aveosa vean ox
eraceiiranma. B g cmy i s npoTeiaine TPONCKITNT ¢ nepeseieies
EUICHTHEIY SACKTPOHOR, T. €. ¢ WIMEHEHICM CTEMCHH GEICACHI ATOMOR PEaret-
TN, — AT0 OKHCTITEAMIROCCTAHORATE LR e, B apyrs cayaass -
WOCKHE PUAKIIN YT fes e e CTeNEH ORNCTCENS, T, €, OHIT 0E OTHOCHT-
itk (YAP.

Mo #ToMY NPHAHAKY BOC HABCCTHEIC Peakiii MOSHO PasaearTh i gue Holk-
WHE TPYIIL:

I} oRpcATEIEHO-BOCCTAHOBITEALHLIC (PEIRIAN, FIVITHE © MAOMUHEHHEM CTC
TOEHA OEICACHEA 3ICMEHTOR);

2) prakmgam, WIEe 663 MIMCHEHRA CTEIEHT ORHCICHITE SIEMERTOs,

TMoa oy kmcenuramm MosHo IoABReCTH BCE HABCCTHLE BaM THILL Pk
el (radio, 24,

m-ll 4. ]'L'.l.:l::n.-l:lnnr.un,ul o LRI TR e p-e:.l:uuil:

ME BCHOHE EI.EEEI'FD!!IUﬁ 'I'\EIDFI'II'I

Feaxmum, nporexammme
T € MIMEHCHHES CTEmen Peaxmm, pporesamimmne
; AR A E T Gy QA MERIN CTEen
ek {oEnCaRTEILRO- CHEMC TSI e M e T
I CC TN B TE TSI |
Coepamernin | Ga + CL=CaCl, + @ Cad + HO=CalOH), * @
s sose i 'EI'IE;{.] - ;."HE!' + (-’g -6 i I:'DI].:IJ = ) + II_.'D -
Fsseimern £n+ HS80, =EnSO, + H] + @ :
{Ifmeeaa 'f:l.llcl.! + @NaH = ﬂll[ﬂl!}?] i
+ AMadll
ﬂ.l.'I:I-'J'II\'.! oLl ORI T T LM J'|..1.u|:rr:|.1|.|||||:|.||: DU IS PRI 1 as:
THITLE BECCTURMIRE T TLHEIE [MARELIL .
PeARIH i 1 2] 50, EEG,—G
#FelCl, + 2KI = 2FeCl, + 1, + L ;
=1 -
+ 2RO -4
CH, + 20, = CO, + 2H,0

OcnosHME NOHATAR

DK uCAUMETBNO-E0CCRANOSHMETbibie  peakyun - Kaaccudu-
KANNS Poauiiiii



Bonpoce 1 sapoxun

To Boaés cymiocTs KHMEMICCENN Peagiuil ¢ mossumill anesTpod s
npegcTakscHuid? B RaroM HanpapicHun oOLMHG OPOTCEAT -
AKTLIENT

2. Kagne eraccHpMEAIHH XHMHTCCEIN. PCakipil BaM HIBCCTHEL, K-
EC TIPHAHAKLE BEEAT B UK ocHosbe? TIDUBeTHTe OpMepsl peakiiit
BBLAETCHHLIY THIIOR B HX VpankcHIL.

J. (MIpeAe aTe THOLL PCakiiil o HX CXCMaM W PECCTARETE  BOSj-
PHUHCHTERL

1) Mg+ 1, — Mgl,

2) MgQ + HBr — MgBr, + H,0)

3) NH, + 0, — N, + H,O

4) FeCl, = NaOH — Fe{()H), | + NaCl

5) Kl + CuCl, — 1, + Cul + KCl

4, Famie ma nepequcAcHHME BLIMe PUAKEi oTHOCHTOR K O0ean-
TEALHO-POCCTAHORITEARHEIM? O LacHnTe. CVIHOCTE 0 M
HTHX PEAKIAI B CBETE SACKTROHNON Teapim,

3, K pacraopy Soopioin HaTpHE DTRPRARAN PECTROR BuTpaTa cepefip,
B pesoprare i manamMogeftic e ofposomuca Oyine, Maccs KOTi
pore cocranmta 0,287 ro Bumscanre gonpsecTse semecrsa (Moun)
HITPaTA Copedpa, RCTYIMBIETD B Peakiim

6, Ompegganre soupecTig semecrsa (sons} chocdopioil ko,
ROTODME MOMKHO DOTMRTE npn marpessnn 284 r oxenga guocdgu-
palV) o nogodi.

7. Cocmanume vpusHe iy peakiiil Mesay CcopomMyioepoaos, Spomos
W OELACHITE (PYHKITHN BEMECTE B STHY PEAKITIAY € TR anes-
TR TEOpPI,



MpepMeTHRIA yKa3aTenk

Arperarioe coctoaHie 25
AscporepaocTn (157
Anama 85

Anmonm 195

Arom 50, 164

ATosMaE eIRHEE Maces (e, )

A8

ATOMRO-MOACEYIHPHOE VI
Bampriae cocannenn 55

Boanenriecrn H6, 191

— MepeMeHag 57

— nocToERHHA 57
Banewmine asekrponn 188
Bempecrna 5

Bremsnmi aserrponnii canit 171

Bocoramonamian 210
Bocoramomaenne 2049

Fenenimeckne paga 1489
Unposenan 156
Unnposcorpyins 1537
I'pacprraeckan thopayna bh
Cpyruma 449, 181

Hewa 193

FapepmERHE SaCKTPOHHLI
o [T

Jaxon

— Anoraapo 111

— nineaumx oromennd 110
— [Nepnoguuecknit 48, 178

— MUCTOARCTEN CovTasa 37

— COXPAHCHIE MiOCEL B SHepri

Japaa napa 166, 172

Hpewrugmcnma senecroa 96
Masvivcame 29, 167

Muaerwe 37, 78

Miansaropa 86, 159

718

T

Hueprane raass (Graropemme

mam) 116
Homa 195

Karwnmmropn 122
Rarwmmmecsne peasomn 182
Karrmonne 145

Ravecrneminail cocran 35
Kincorrne 140

— Becknenopoayme 140

— Eucaopoacoaepeamne L0
Keamecrpennnil cocrap. 35
Faramiecrano pemecran b
Eospiumpent pacreopiao-
coie 102

Epnpuie pacraopimocrn 102
Epncramemnns - 94
Epneraanmecses pemémea 24053
— —TnmEan 20

— — oy 204

— — Moaeryvanpaan 200
Epneraame 202

Jaboparopanin mraras 14

Macca amoma 41
Maccosan [o08 pacTeopEHEON
pemecTmy 105

Maccomas gons xuMpdeckorn
amesone 43

Marepiiaan 108
Merwnam 31

Merunam camopogmae 7
Meroa B4

Meroa sackrpoiHOr:
faanca 2158
Monenuponanme 85
Mogewyma 30

Monmnpeas sacca B6
Moanpuait ofees mazm 111
Mo 63



Hafemonenne 86

Hiranatae nonsma 16

Heirrposa 165

Heserivaam 31

Hepacraopumue ocnosaama 137, 156
Heemapennuie anexrponn 185

Chzesa 132

— amporepane 135

— wnenoTHne 154

— aeatnage 154

Chepcacmpe 319

Cemcanrens 210

O A e T B - E T RO T L
pearman 210

Chipreczne BS
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