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l.yBeJrnqcHo .rtcrl(J ,racou lla l,l3yqetire reM:
- r'eNra 2 <Mcrarrrr,r) eiuecro 15 .ocoB lll qacoB:
,rcNta 3 ( l l etyrcrarl'lt ilr gr,recr.o 23 qacor--25 qacoB (BKnrrqc r,l rpatrrr.lecrue Da6o.rgr):
I { orcn:rrrrcrlo iuc o,r:tc,,rr:
' lr:r [o]lropcl{te < i)clourr,rx toupocc
cu]IoR)lolcJ'IoT.oc1IoBaH[tii[coIeiiBcBcTcTl,4unpollcccot]
HelllrrccKue prilH Merul,la i{ HcMera-r.ira) !J llotsToprercr RpJJ lla:rlrreiiuteu u:ryvcnlN xypca xuvau g x:raoca,
-na terry 6 <05o611erne ;l:uorii r1o xl,tNlll{ Jii tr!!'c L,crr,ognoii t!xo:rsr)
c 8 uacor ,1o 7 .iacot,



Temaruqecnoe nJraurrpoBaulre ro xuMtlll, 9 rclacco
(2 uaca B HeAeJro, ecero 68.tacoe,)

VMK O.C.Ia6

N,
tln Hanuenogagn€ reuu Bcero

qacoB

I4: nnx
AaraIIpaKT[qecKne pa6orr,r Konrpo.lr,nr,re

pa6orr,r
floaropeuze ocuoour,rx BorrpocoD
(ypca 6 (Jlacca. 6

IIo uolrope-
El{lo

TeMa l.
Merarur,r

18

flpamr-rvecr<an pa6ora N!1. Ocyrqecrs-
JIeHI,Ie qenoql(lr xliMlqecrurx fipeBpal]le-
Irnf MeftuIJloB
flpa(Trr.{ecKar pa6oraN92. flonyveur-re n
cBoiicrBa coeAullelll,ii Me.ranroB.
ITparrurecr<a.r pa6o raNe3.Peuresr.rc rr<c-

fleprMeHTaut6ttBrx

NeI

'lelra 2.

IieMsraj |,1

25

N! 4. 3(cnep[MeEra.JrBHbre 3alaqr{ l1o

TeMe: (floArpyflna l<Lcnopolla).
Ne 5. 'lKcxepuMeETarb[ue 3aAaqE rro
reMe: (l lo]llpyflnH a3ora E yDtepoAa).
l& 6. flolyrcuue, co6rdpaH{e u pacrio-
3ltaRaHlie fa3()B.

Illr 2

TeMa 3.
Opfa qr€ck4gcoel[EeHrit 12

7

Ne3

Nq4
O6o5ttrerue ruagr.ri:i flo xoMrrt 3a

Iypq 99! o!]I4_u{glbt _
6. I4roro 68 3



Iloypoanoe maHuponauue no xrlMurr, 9 ntacc
(2 vaca e aedenn, ecezo 68 uacoe ),

VMR O.C.fu6puertHa

"\b
ifq TeMa ypoKa I'bY'raeMLle BoflpocBI

fftcneprMeHr:
A. -!eMoHcrpauroH-

"Il. na6oDaroDHHn

TpeboBaHnr It ypoBHr0 nofforoBnr
Bhrnyc|(HnKoB

Trn
ypona

Aar'a

Iloamope$uc ocrcsn u aonpocog 
^!Fn 

I atacca
rrepuo4r{qecrrt 3a-

r nepuo-
IuqecftLs cucTeMa
xxMnrrecxr.fi )IeMeH,
roB n.l,l.MeruicneeRa
R ctsc.e y{cHu, o

lleproAU'recnrii 3axoH
,lJ.14.Meflaerreeua. II€puo^r-

3.leMcHrou n.Ir.MeHn€reeBa
rpa4,!qecKoe o.ro6paxeHUe

flepronxqecroro ra(oHa. Ou-
3r{qecKrt cMLrcI HoMepa 3]]e-
Merrraj Hovepa neprora x
HoMepa rpynrhr. SaKoHoMep-
HOCTII X3MCHEHX' CBO'CTB

nepro/rax Ir
rpyfl nax. 3Hnqefl re l lepro^x-
qecKoro 3a(oHa 11 ne-
prolu'recNo!
,rccKrx eMeI roB ll.x Me!-

xnMnrr€cftut IeMeHT, aToM;

atcHocH bt e 3d rioa d xaitaa :
IleproanqccKtrn 3anoH.

xrNlrqeo(re 3neMer|,|6r ro rx cxNtBoraM;

(rx3'r!ecKuii cM6rc, aroMriolo (rrop!)rkoRoro)
HoMepa xrM'r!cc(oro 3rreMerna! HoMepoB ryyn,
nH lI nepro]1a_ ( (oropbrM ]neMeHr llprrHalJre-

B lcpt{onnqecxoii
/'l.l4.MeHneneeBa;
raKoHoMepHocrn x3Me|lcH{r cuoncru sreMerrron
B rpelerrax Manr,rx nepxotoR InaRHrx no^rDynn.

I
6I,nu-

II.l.l

^a|airc'rh 'i k1 ( octJn d,,r\rd ( ron.Hxe
ero ru- ,n<Krpo "Lr\ ^6onoqeN dr,,

re, I Ma flcp8r,rx 20 IreMerlToB nc
pynr'1'rc(L.'t c c.- prurH.rectsnn \,,(rcML' .t.

,|. M..H.c,..: \.tlrj,.I rt.,
L rol, BeurecrBd: (prure rf

I.l,l MeI rc r(csa. I cts^rr(rB npo. ruro seuc.rRd

] rcHcrxlcc,i'ie pur,r I co c;oiicrmvr npoclH)r uc-

i Mcra.rrou 
'r IcMc, rlLecra_ oSparoBaHrrr,rx cocex_,railnoB HnMr no nepnL,jy rrcMerrra-

A. loDvqcH're x lJ3y,{e-

xapaKrepnhr.x

r{rcjroTHoro oxcti)108.
ccfioratsrr!:i r ltficitoT rra

np"Mepax MgO tr SOz.
Mg(oH), r H,SOI.

ireurcc'r}]o. Knaccu0xKarrrir Bcu(ccrB.

cocnuHeHfi r u3yqeIln6rx (naccoBl

xaptRntepnnaumb:
(or Ronopola rro nr!,b-

.rrr) Hr ocxoB€ ux nor(rkeH|r 3 neptiolr,reckot
cr.tcrcMe ll n.MeHjcieeRa u oco6e'r oclx
crpocfirr ir\ d r"vo3:

I
6l{rrx-

n.l. crp8



rro roarpynne. cocraB n xa-
paxr€p BHcnrero o{cr.'aa!
frrapoKcx!4, neTrrero Bo,
.4opo.[Hofo coeanr{eHrr (nnt
HeMeTannoB). feHerxqec(ue
pxau Meranrra }l HeMeranra.

np,rHaulexHocr6 BeorecrB r( onpeaereHHoMy
Kraccy coenxHeHnil;

cxeMLr cTpoeHxr aroMoB nepBbrx 20 3neMe{roB
liec(oti c creM6r /l.l.i MeHqeneeBa.

XuMn'{ec{t,e cBoitcr-
Ba or{crloB, JoJcrtoT,

lioHHHe ypauHeBtr,

- xapa|{Tepn3oBaT6 xHMxqecr{ue cBotcrBa {x.
clor. Lore; x ocHoBaH il s cBere l U H on c-
BarL noHHbrMx ypasrreHxf Mn

- cocmaanrmb: rlotHble u coKpaqefl[Elc ypaB-
HeHt{' peanqxil o6MeHa. O6paurarr,cr c x!Mu'{e-
c|tofi noc)!oij. pdLruopavH ru\ ror rxerlo'rcii.

6HHU-

XnMuqecKxe cBoficrBa Ku-
cror, conet u ocHoBaHrii1 B

cBere T3A

xirj:iecK c cBoncrBa aMOo
lcprrhrx or{crnoB x runpo(ct

BHno"rHeu c ynpaxHe lii
r c'rerrqecfiyro cRr3b.

xnpaKreprroBar B xnMu,recKrre cBoiicr.Ba

'tiMr2. Mem.LrxM (tt qn&t
lloroxeHre McrannoB n nc- "[. O6pa3a,r palrrldbrx
puolnqecKot cucreM€ xuM!, MerarrIoB_ xaparrneputoeamh:

noJroxcHrc Nlciiiniloa B cpronirqccxoii crclcMc
xxv11'recxr{x 3ileMeEroB ll.14.MeHnerccBa I oco-
6cHHocrl{ crpoelrlrr ux aloMoB;

6uH,r-
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crpoelle r.rx aroMoB cr:uuuqecfiar peuer(a x Me-
rannFrecKat

xxMurrecK[e cBoilcr-
Ba MerajnoB. alex-
rpoxrrMrqecl(Hi pr!
HanpD{eHUltr Me-

O6que olBuqecxre cBofi c.rBa
METATTOB, 3HAIIEH'E METAJI.

noB B pa3Bnrxn qeroBeqecrot

Xr.rMsqecl{ae cBoiicrBa Meran-
,103 I{ar{ BoccraHoB llr.eneii.
3reffpoxrrMueecn,ii prA ua-
nprx{errxt MeT annoB }r ero l,lc-
no,lb3oBaHxe nnr xapak..epr-
cTfi(ll xl|Mxqecrurx cBotcT!
xoH{pernHx MerarrnoB_

!. B3arjMoneficrun€ Me-
fiUINOB C HEMSIA.flIAMN-

.lI. B3anMoAencrBue
MerarrroB c pacrBopaMrr

- xapat{mepu}oaahb:
xr'rMxqeckre cBotcTBa Me]?nnoB;
06qxe On3uqecl(ft e cBotjcrBa MeTaruroB;
cBr3b Mexay Qx3rqec(nMn cBoicrBaMr.t
crpoeHneM MeranxoB (Mera"rnx,recrar cBr3b,
Merarrrxqecmr rprcrajnnqeckar peDrerra

ypauHeHxr peaKurii! xapaKr€pmyoqhe xuMrqe-
crre cBoiicfBd verrrlnos B cBere npejcraB.ncHun
{)6 ofi xcrnrenLno-BoccraHoBxrcr6HHx pearUfirrx

B rneKrpoxr{Mrqec(oM pray
HanprxeHrn (B3ar.{MoaeiicrBDe c HeM€rinnaMx,
klrcnoraMn r{ conrMrll.

6urII{-
n.6,8

Mexa"r.lr,r R npapone.
Cnoco6H 

'lx nony-
HaxoxreHxe MeraruoB B npn-
Po/lle. Crroco66r nolyqeHxt
IrcmrlnoB: nrpo-, fr.iApo- x
3reKrpoMerannypfra

.''xu.vuqetNlenolla|,'u':
BOCOTaHOSllrcn6,

ypaBrenrr pcaxuxr{ BoccraHoBlelfir NterilrnoB
x3 ux oKcxIoB BoloponoM! oKcrnoM yfrrcpo^a
(ll), a,rrcMxnheM.

I
6l{lrn.

n.9

Jl,
t:

OSurre !oH'r.rr o CnnaBr,r, !x Knacc!4xrurur,
cBotcrRa x 3HaqeH(e.

A. o6pa:tLbr crraBoB. I

2

sbll!

6!irr!i

Il .7.10

L 
'|ocHxe aroMoR ueno{H6l\

MeMrlnou. lllenoqrrlre McrM-
rlhr pocrLre BclrecrBa! rx
Orcliqecxfie u x{Mrfieckre
csoiicrBa. BaxHe;ture co-
c^xHeHrr trlenorrnLrx MeTan-
ioR oricu,q6r- ffi.qpo(ctrnbr x
corx, fix ctsoricrRa 

'1 
rrprMe,

a. ulrpa3lH urerotHbrx
Merarlnou. ll:,3oro!cii
crsnc Harpnr. nnrnr c
Doaot; HaTplr c lilicrrro,

.lI. O3naroMneHne c ()6,
pa3uaMr [pxponHHx
coe)1lrHex!ri Harprr.

coelxHcHxr DenoqllLtx Mera.i ros (oKcHIbr! rrrl-

?aKoloMcpHocrfi n?NleHcH4r cro*crB xrelollllblx
MelarrroR B npenerax rIaBHoa Do)rr.pynnbr;
cxoacrsa r traJJxqu, 3 crfg!ll!!! 3M99!!q

IL I l,crp
52-54
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HeBue B HapoaHoM xo3riic,rBe,

tdpaKmep8oqumb:
uerrorrHHe Me.arnH (,1r.rrxn, Harpxii, m,lnn) ao
nx nonoxeHfi() 3 nepl,lonfirrecl{ot ctcreMe xx_
MHqecxux )n eMeHroB a.l1IMefi aeneeBa;
cBt3L, Morny co€raBoM, crpoeHreM r cBoiicrta-
Mn rlejroqH6tx MeTar'rno3;

- cocmtenamh:
ypaBHeHrr xnM eecrurx peaKllut, xapanrepx-
3yrorqre cBollcrBa rqerorlHbtx MeTaJlroB, nx ox-
cnaoB n ruapor{clraoB;

ucnoih3oginrr' npuotjpemcnn e ."nnaE s
npnftfiuqeckou OeamatbBocma u nosceitra|-

NaCI noHcepBaHlnmueDlrx
llleno{Ho3eMer6Hbre

ennrrcHr4s coelrr-

A,1roM{ ,r i.i u ero

CrpoeHxe aroMoB rqe,roqHo-
reMerhHux Me,|aqnoB. IJle-
JrorlrroseMexblrLre MeTarlnht
npocrBre Benrecrua, r{x ox3n-
!ecrrc,' xuMrqecKxc cBoii-
crBa. nony(rerrlJc r npuNeHe-
HrJe o[crxa KajLulrr (Herr,
ixiir'; Ul6ec.rr). nony.reDBc
,t rpuMeHcrrre fn{poKcraa
Kar6rru, (muexorr r3uecrr).
r-a3HoBfilrRocrr frnpo{cxna
Krlrnuri, (u3Becr.KoRar Bo4a,
r3Reclr{oBoe 

^roro(o, 
flyuroH-

K,!).(beoaltetur kTt64u' kd(
. n p ar nl ?1 t' ut e u no o eNo\ I I d t
uanepuu!bt (vatr,.vpduop,

A O6pa:urr uraroqxo:e-

BrarMoleticrBne Kanb-
Ilxr c BoAot; MarHur c
Klrcropo^oM. J. 03na-
(oMneHr.{e c o6paj rrai' r:
npupoArrlrx coer! Hc Hr.rii

coell]HeHxr 4cnorllo3eMcnbHbrx McrunnoB (olr_
cnll,r. .'rtpoxcr/1bt- corrlr);

laKoHoM€procrn o3MeHeHUr cBoiicrB r4crrorrno_
3cMenblrr,rx Mcra.turoB R npelcrax fr'raDHoii noa-
JIynnH;
cxoAcma 

'{ paslrqrr B cl}oeHnr afoMos ruc
IoqlI03cMenhIll'tx MeTa]oloB;

- xupttlrrep toeamb:
!leJro\Ho?eMeJrf,H6re Nera
u fiepuo/.ln!ec(ot cxcrcMe xxMxqecKtrx f.rrcNrcH
roB A.H.MeHAeIeeBa;
cB,jts Mc,([y coc.aRo\r! crpocHneN, 11 (Bonc]l|a,
M' ]IICTO{IT()3EMCJILHT,IX MCTAJTIOB:

6xn -

l5-

ypaBrrcHr4r xril,recrLjr peaxquii. xapa(rcpx_
r)torltra cioiicrBr ua,ro,jrl03crcnL,lblx rlrcri!r
rloB! ux oxcl,lrou lr J.t{]lpoxcnloD-

16 l

Crpoelre aroMa anroMuHur.
(i)nir!ccrir{e I
cRoilcDa .lrlrovxHrr - npo-
croro FcurccrEa. O6nac.ru

A. Io,1\r'reHue runpo-
}icrla ajircNlrltu, I ero
B,,,rvocii.rB e, pa,-ltoerarr.rrrrrrr \ruIr,\r{,r\4,1,.,,

/ ue_ | N) r3M:

19t9L L
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prpoaHbre coe,unHenrt
arloMnHr.tr. coeduHeqw

o4.ud u ?udpo-
Rcud, ax auponepHun rapaK,

"rI. O3HaxoMreHne c 06-
pa3uaMn npopoaHbrx
COEAUHEHl{ii A,'IIOMIJHII',

- 
xaput{nepu3osamb:

anroMnHut Iro eio Donoxe] ro ! rcplroalrqecKon
cficTeM€ xriMrqecKxx 9neMeHToB

A.l,l.MeHAeneeBa;
Or.!3uqecl{lle r xrMnqecnue cBoiicrBa arrroMnHUr:

ypaBHeHnr xnMxqecnix pea(urt, xapar{repx-
3y|otun€ caotcrBa arrroM xHr{r,

npar$xqecnae pa-
6ora l. OcyuecrB-
neHr|e uenoqKn
xrMnq€cK x np€-
BpalleHxfi MeTLrr-

Xene3o r.{ e.o co,

IIpaKru{ecxerr pa-
6oln J,2. nory"'e-
HXe n cBoncrBa co-
earHefifin

CrpoeHxe aroMa xene3a. Cre-
neHx or{xcnerrrr xen$a. ofi,

cBotc|Ra )r{errcaa rDocrofo
BerlccrBa. o6j|acrn npuMe-

lJKctl)\bt ,4 zu)PoKcudd ,\ere-
3a. relelnucecKue ptAd Fe)
lt Fc' De|\teiuue caru

6xHI{

L9-

20
A. flony']eHxe rlrnpo-
(c,raoB 

'(elle3a 
(lI) n

(1[).

"1" O3HaroM,ler{xc c ()6-

pa3uaM! nprpoaHbrx
co€rrHeluii r{ere:ra.

coe.rrrHeHrr x(ejera no 
'rx 

xuMrr{ecnnM oopMy,

xap(Nneputo6amb:
oco6eHHoclr crpoelMr aroMa )rrcIc3a no efo
norroxcHDK) R nepfio4{qecl(ot c}JflcMe xuNru!e,
cxax 3rcMcH'.oR /l.u.MeHr(ereeDar
4,muqecKIrc u xuMxqecl(!!e cBoncrBa xcjcd.
oKcxIoB xe,lea (ll) u (lll);
o6nacru npxMererrur r{eie3a:

ypaRHeHnr xr.rMx\(cKux peakrLxt. xapaKrepx-
lylolrre cBoncma n(cic3a npocroro seurecrBa.
oKc'4oB xe.1$a (lD x (lll)

npa't-l II.{ccxaq pa-



25 O6uiar xapaxl!-
pxcr'xfia HeMeranJoB,

Tava 3. He emo bt
no,1o.(epxe lcveri,r,rog F rre- l. to,r rerr"r oOp.,,roi

- 
xhtt u eec ryJ n c@uon u kJ) :

3HAIt, XUMI,IqCCKI'X 3JICJ\iCITTOB,HEME'IaINOB.

3neMeHrlr,HeMeT&nnH no }{x crlM_

3:rroroMepnocrr rr3McHeHur cBoiiclB treMeraF
noBIr npelc'nax MturHr ep,ioAo8 x rnaBlLrx

-tt ( p fi kne p u :t o R tt tn b :
flepuorloB Ha

rro)xcIrr R nepuonrlrecxon c!creMe xrMr,rccKxx
rre cHroB n.n.Meraeieena;

puoarqec(ot cxcreMe xxMn- | HeMera,uroB B pa3rrv_
,{er rx\ .,1eveHro3 a.li. Men- lrr|I arperarnsrr co_

6nHr-

6rHU-

tl .l5-l6

Oco6eHHocrr crorHurx.
clpoeHnr aroMoB rreMeTan-

oTpll'raren6loc'16, prll ?nex-
rpoorprqaren6Hocrrr. Kpa-
c'rir.riJrlqe€rmc crpoelrrie He-
MclaqnoR flpocrrrrx Be-
Ir.rccal - .h.bn p on1tt. A wuee-
c[r]c rLoiicrBa lteMcl.a.IrnoB.

oco6cHHoc rx clpocHu, a.roMou HeMera,rJrou;
c$r:rl' Mexry coc|.aBoM, clpocHreM (Kpxcrannx-
qec"xc pcucrK|) 11 cuoiicrBaMu HeMerajrots

rrrr rrNrrqeckot cRrrx j! coalltrHeHrr)r HcMemj-

-::;;;;:i;:;,",,",,,,, l' i
rrivri'rcchx; to r(r{)r1a. o HoLr.

I rc 6qa! a.oM"d! x volcr).rpHac

i"'**'"".

8

HHx 3aAaq H' pac-

nyq€{nrc BeruccTa.

O6o6ureHxe u cnc,
reMarr'I3aqr, 3lraHxii
no reMe (Mera"rnbD).

KosrponrHae pa-
6ora lTe I no reMe 2

ll
ri
l

^l^l,i 
'lvror,i., Jr., ,t..r., lllru;(,Jf,

] 
,rccKxc x x,Mrqe- Bolopoaa B flepnonrqecko,

i c(xe c8oiicma. cnc.reNlc x Mx,rcc(,{x )je
A.t.J.I\,4eHAerrecRa.

i I iox3H,recftue I xn\{rl.recKfie
cBoticrBa Bojtopona. ero no_

L . l iyqeHxe. ,DiMeHe c. Pac,



no3HaBatsre Bolopoaa,

|)5rra,
prclll|(a ftLnorcHoB_

Crpoerlre arcMoB ranoresoR
n llx cTeneHu o(l{cjrexxr.
CrpocH{e MoncKyn r.anor€-
HoB. orcttleckxc u xnMrl{c
cftr{c cBoiiflBa rarroreHoR.
IIpqMcHeHr{e
coenuHeHrt B HapolHoM xo-

A. O6pa3uu raiorcHoB

IL

" ia u\ecqtu c jreonukl:
rreMeH.rosjanoreHoB! 0op-

Mynbl flpolrTHx Berqecrr, farofeHor,

3aKoHoMepHoc., rcMelre l{r cBotcrB fiurc]fcHoB
B npe,lerrax rraBHon noarpy xL';

xapaMnePk?o.umb:
oco6el{nocru crpoeHr,{ aroMoB mnoreHoB;

oll3r.rec(re x x MrrecKIre croiicrBa raror.Ilco:
R3axMo4eiiclBfie c MerarrraM'r. uolopoloM. pac-
BoplrMIr coret fti'o|cHotsl

'rxfl xrMr,r,rccKon cBrsn B coe^xHeHsrrx rajtore-

- 
coemde]nmb:

ypaBi{€nxr xr.rMrl!c.(rr)i peaK!U'i, ;iapaKrcpri-

aBoxcTBeHHoe llonoxesue Boaopo4a B nepuolrI-
qecxoi clcreMe xr.rMrqecl(nx ereMeH,ros a,l,l.

- xapa,rmepBosafib:
QrBxqecl{ue cBo*crBa Boropora;
xuMr.rqect(xe cBoiicrBa Borppola B cBere npea-
cmBneHuii 06 oK cnmenbHo-
BOCCraHoBnr€rL116rx peattqlf'x;

cocmaettmh:
ypaBHenr.rr xxMntrecftlx peaqnr! xapaxrepn-
3yroulUe cBotcBa Bolopoaa:

pacnunaaarnt' onbtm bt nJlmant:
BoaopoA cpenu Apyrrx ra3oB;

- 
ucnonb3o6amt' ryruoapemAHEve sna ut s

,tpaxrnuveckoi ietmelhnoc u u noseeitre'-

6eiunircHoro o6Dalr(Hrr c

6nHr-

cBoiic rBa rarlore olrl



ucnolbroadmb npuoapematHbrc a afiut s
pa^mu'tea.on letthterb,tocmu u noacelhc'-

6e3onacHoro o6Dauenur c
28 A. lony.reHne xnopoBo-

,lropola n ero pacrBope-
Hfie B 3o4e, O6pa3u6r
rrpnpolHux coelxHeHut

"rI. KaqecrB€rrHa, peaK-
ql{r Ha xJloplil-uoH.

fa"rro.eHoBoloporH n xx
cBoficrBa. faroreHrA6r u nx
cBoic,Ba. nprMeHeHue co-
e!r{HeHr{r{ rzuroieHoB B Ha-
poAtsoN, xo3riicrBe. Kaqecr-
BenHar peaxulr Ha Liropu4-

.reja B (rcrloporre. Iio,

x Lva 4ecKJr to cantaonu RJt :
4,opMyr6r .a,loreHoBonopotroB! raroreHoBolo

coeAr'rHeHur f:rnoreHoB no x xr.rMHirecMx oop_
MynaM;

xapax,nepasoeumb:
xrMlrqecxre cBoicTBa conrHofi rrcnorbl;

xuMr{qecx}e oopMynH rarorcHosoropolou r{

ypaBHeH r xrrMftqcc(ux peaxqxn, xaparrepx_
3troulrc cBoiicrBa corrnoii Kucnoru ft xropu-

picnotnat&hb onr n b& nlment:
corrHyro r{cnory Lrfcxr pacrBopoR BeurccfR
xpyrxx rjraccoBi xnopun-uoll cpc]rr npyrlr r0

acnotbjoaumb npuoopenplrnhrc a ltrat c
npokmurreckou 0eame!!6 ocntu k noscentkG

6t1Hu-

6rHr-

II. ]'r,20

c' 3a KrcroPona. foPeHxe I
Mer'eriroe oKrcrenxc. lto-

I

I

-" i *",,"," halid ir rie rr rcr6 |l Boc.raHo3ril.c.[6, oK crrc
c r^n. i. I dcIorHasaH/\ 

'r- | 
nnr\f d BJ.oto.:r. co. r.oB rcHre.

'. ' - :l Boc.raHo3ril.c.[6, oK crrc
c r^n. i. I dcIorHasaH/\ 

'r- | 
nnr\f d BJ.ofo.:r. co. r.oB rcHre.

cJropoaa. 
I 6rpaHxe r{ pacnolraua yMe.rli

llue Knc]lopona. o61,1unnb:

i clp,rcHre aroMtt rdrc.rlopora no ero noro,(cnnro B

i ncpronnrlecKoii clc fcMe x{Mrqec|tl{x :)neMerrroB

6rpaHxe u pacnolraua yMerll

rylcHre KUc.Iqro.ll.a p,!r- i rnN{rtec(rji )r,eMe r. a1oM. Morler!.rra. orr{ocrl_
nep- rcrlLran aroMrrar u Monclo.firpflar r{acc6r. oKuc-

10



Aj4.MeH,qe,leeBa;

- xrpaxmep&Joaahb:
iplr3rwecnxe cBoiicrBa rorcropola;
xr,rMlrqecxne cBotcTBa rscrlopo,qa: B3arMoaeicT-
Bre c [pocT6rMn BetrIecTBaM]r (Merar'rrraMn n tI€-
MerturiaMn), cnoxH6rMfi Be[recrBaMn;

rnn x MxqecKot cBr3x B MoJre(yre (ncnopoaa n

cTeneHb orncneHfir aToMa xxcnopoaa B coealr-

cocma&tMmb:
ypaBHeHlrr xnMr{qecKrx pea(qrfi, xapamepx-
3l4or!ue cBotcTBa Kncnopoaa;

pacnuttMamb onum btrn qtme" r:
ruIcnopoa cpern apyrvx ra3oB;

- 
ucnotrtsoaamb npnopemennhe j4afiat a

npaxmaqeckai dermalbnocmu u noacedfiea-

6e3onacHoro o6paqeHr.n c rorcropoloM Cycno-
Bnr roDefim x cnoco6hr ero nDeKDaueHxr).

30- | cepa, ee or3uqec{{err ]r xr.rMrrrecKre cuol-
I crBa. Oftcx^br cepH.

CT poeHue aroMa cepH r cre-
neHr oKncneHrr .epll, Auo-
nponlt cepd. xrMnrecxue
cBoiicrBa sepbr. Cepa B npn-
Pore. Eaonorrqecftoe 3Hatre-
Hne cepH, ee npnMeHeH,re
(aeMepKyprcaurr). OKcualr
cepH (lv) u (vr), ux nory,re-
Hre. cBotcTRa n nprMeHeHxe.
Cepkucnat kuarcna u ei

A. B3auMo4eiic, Bne ce-
pbrcMeTarrraMuxKlr-
cnopoaor{. o6pa3qbr
npupo4HLrx coeanH€Hxii
cepbr. A. IlonyreHxe
orcrlla cepbr 0v)! ero
BAUMOAETCTBIie c BoToiI

- 
xrLnu.tecttrto ctuleoxury :

OopMyrr,r oxc{^a cepH (lV) x oKcrraa cephr (Vj).

cTpoeHxe aroMa cepbl no e€ nonor(eHnro B ne-
pnonuqecxofi crcreMe xnMuqecl(ltx )reMeHloB
4.I4. MeHAeneeDa;
3aKOHOMepHOCTU EMer{efi Ur CBOf{C!B lneMeHTOB
(Mc"ropoAa u cep6r) B npeAerrax maRHoii noA-
rpyrnbr;

xapaRmepu3osamh:
qlr3uqecMe cBoitc'$a cepH;
xuMxqecltxe cBot€rBa cepH (BaxMoaeicrBre c
MerannaMx, r{ftcrropoloMj Bo4oponoM) B cBere
npe,qc,aBneHnii 05
tsoccraHoBr{reir6){Lr{ pea(uxrx;

2
6lrHI-

n. )2

ll



'rnn xnMUqec(oii cBr3rj B coeAxHoHorx cepH;
creneHb or{rrcreH}rr aroMa cepH B coeanHeHr.ux;

cocma&14m6:
ypaBHeHur xrrMnqecrux peaxqxr. xaparrepn-
3yrorune cBoitcrBa cepbr;

ucnotr$oeahrb trpuoSpemena'rc 3HtHw s
nlarmuqeckoi ietn@l'rocna a no6ceiqe6-

rpar,{orHoro noseaeH r (Irrr y!a-
reHxr u o6e3BpexuBarrnr pa3nrroii pryru).

or{cuaH cepH no ,x xnMnqecknM oopMynaM;
xaptkmeputoaamh:

Qr8nqecKue cBoi:icrBa ofcxAoB cepH;
xrjMuqecK{e cBoncma oKculoB cep|>| (mK rlr-
nnqBrrlx krcnoTHrrx oI{cnaoB);

npxHaurexnoc'fB ol(ctnoB cepH

aroMa cephJ |r

c(oii cBr3ll D oricriAaxi
cocm(autnh:

ypaBHeHxr xxMxrrecKrx pearuril rr3auMoneiicr-
Bfr' O{CUIOB C Boltotr C OCHOBTI,IMU OKCUIaMX!

nluooqemt|nbre 3 44u, 6
nt Rmuqrckou oetnteluochtl u noecein.4-

)Konofullecltlr rpaMorHoro noBelcHnr B oxpy-
)raloLuc, cte,qe (xuclofHHc nox)lil

CBoncru cepHoii r(rcrorr,r u
cBc re r coprr',' s nelirpoi rrl r!e-
cftoLi rlxccounaqru fi oKncJ {-

PcaKunii. CpaBneHlie cRoficrB
(oH(€Hrpr4poBaHHoil x pal-
6aBneHHoii ccpHoii (rc.r0r6r.
IlpxMerrernc cepHoii l{ucno,
rr,r. Corr cepDoii K{croTbu

A. O6pa3uu BaxHeiiurx
4Jrr HaporlHolo xorricl-
Ba cynroaroB. 1,a36a8,
icllre KonucHrirupoBarF
Hon c€pnon lincnorLr.
CBoiicrBa pa36aB",reHHon

- .tn.wr\ct:t{tm tL$corru&f :
OopMlxy ceprron (rc,lorhr.

cepHyro Krcro'ry u cyrbo
OopMyraM;

xdpaNnepu:i06u,ttb:

{{?x'rec(I{e c8oncBa (oHuelnp poBasnoi cep-

6rr r-
Il.23.crp.
l:i,1 l:15

"rL l(a'{ccrue l|ar pea(-
ulrr ra cynbqra'r-roH

'rli 
npxMeHeHht B ,Iu^ rtsuM

12



xo3rilcrBe. KaqecrBeHmt
peaxqnr Ha cynboar-uoH.

34

l-] npaKrr.recftar pa-
6t,ra N! 4. PerreHre

Hhrx jaaa\ no TeMe:
(no.{rpyn4a

I

A3or, erc Orc -
rJccfi!ic

CT poeHre aroMa r.r Morerynlt
a50ra. or.r3rilrccri'ie lr xftMrtlrc-

npencmsne!rii 06 ol(rc,rn-
TEI]htsO.BOCCTAHOBI{TETLHLIX

ititttt u q c c xue notitritkJi :
3neMenrj a1.oM, Moierynar orHoc'.r-

renlrar aroMsa, MolcrynrpHar Macc6r. or(nc-
r,. oKucneHrre lj BoccTa_

xxMnrrecKue cBoilcrBa ceprroi rorcnorEr B cBere
Teopr{u ener(Tporlurnqecl(oll Ancco[xaqfiu x
ol(fi cnrTerbHo-BoccTaHoBxTellhHbrx pearqun;
HapolHoxo3rllcf BeHHoe 3HarreHxe cepHoit rrcno-

npxHa&lexHocrL cep o, hhnorbr ee co.reii r
cooBercrByrour(M K[accaM HeopmH[qec(rrx

crenefiL okficneHr{r cepBr B cep-
Honftncrore ! BcynbQarax;

cocmfialtrmb:
xnMnqec(ue oopi{ynh' cyrboamB;
ypauHeHxr xnMrrqecrux peal{Ilnfi, xapaKrepx-
3yoque cBoncrBa pas6aBlcsHot cepHon (rcno-

'?aBneHnr 
xuMxqecxrx pca(urn, xapamepx-

,)nur e cBon( rBd Ko ucr"phpooaHHoil ccptsoir
(lcror6r (B3auMollen€rB|e c Mc)r6ff))i
-- Itrcnotnaatmb onhtmnufi nlmt :

cepryro K!{cnory cperu pacrBopos Beurccru npy,

clnLQa'r-,roH cpeAn apy.rr roHoB;
acnonBoermb np oapentlrH e 3 ku| 6

npuwtaqecxoi lermeth oct tu nocceitficf

6eondcroro o6pauerr! ( ruHueh rpqti iFdHHorl

ccpHoi:i nxcrlor!ii (pac rBoDcHre

13



peakuxrx. IlorryqeHne u rpr.r-
MeHeHUe a3ora- A3oT 3 npr.r-
pole tr ero 6uoroflr'rec(oe

cTpoeHxe aToMa a3om no ero fionoxeHruo B ne-
pnoanqecKot cficTeMe xnMrqecxax 3reMeHToB

A.I,I. MeH4ene$a;

- xapa,(mepusfiam6:
iprcnqecl(lre cBoficrBa a3ora;
xnMltqecxxe cBotcTBa a3oTa xal{ npocToro Ber{e-
cTsa B cBere npeacmBJ'IeHxii 06 ol(&crmer6Ho-
BOCCTaHOBITeITnHX pea(|llrrx;

Tfin xlMrrqecxot cBr3r B Mone(yre a3oTa lt B ero

cTeneHL olrucneHr.Ul aToMa a3oTa B coelxHer{rurx;

ypaBHeHnr xrMKrec{rx peanqn4 xapar-repr-
3yloqne cBotcTBa a3oTa,

I AMMIaK x efo cBon,
35 

iclEa.
l

i

CrpoeBue More{ynLr aMMua-
xa, Or3uqcc(xc 11 xr.rMltrre-
ck e cBoiicrBa, noiyeeHre,
co6xpaH e fi pacflo3HaBanue

A. IloryqeHne, co6rpa-
Rxe , pacno3HaBarue
aM xaxa- I'acrBoperne
aMMfia(aBBOIeAmar-
MOA9|CTBXe aMMUara C

xu u4ec R! to cutrrs onu tg :
Qop llly aMMuaxa.

aMMnaft ro ero xnMriqecKoii oopMyJrei
xap('(meput'stmt:

amu!ecx'ie n xlr\{oqecKxe cBoilcrBa aMMnaKa;

Trn xl'Mlllre€I(oJi cBr?u B Moneriyne aMMUa{a;
BarneDTHocTh n cTeneHr, oKxcneHrr aToMa a30Ta B

- eocmaalltmb:
ypaRHeHrr xlrMnqec{nx peaxuwi. xapa$epn,
3yronue cBotcTBa aMMuaKa (BaxMo4cicTute c
Botot, Kncloranr 1, kucrropoAo {);

pa c no? n a3 umh o n bt mnbr,t nlme$ :
aMMuaK cpeI' lpyrux ra3oB:

- ucnonh3oaaht npaocpenrZ4nbre 3kitut a
npu(nu\eckoi Detme,b|ocmu o oucelHelt-

I
6nHr.j-

n.20

1r'.



Q r*-
KpxrnqecKot oueHxn nHQopMarrrn o npni{eHe-

CocT aB, norlqeHxe, o|{3nqe-
cxae n xr.rMrFrecxue cBotcTBa
coret aMMoHrir: B3axMorefi-
c,Blre co uleJroqaMU u pa3rro-
xeHxe. IIpuMeHeHre coret
aMMoHrr B napo^HoM xo-

"rL Pacno3HaBaHre coreii
xa, uqecKue no tmat:

coJ)r aMMoH!{ no x x MuqecKr.{M QopMynaM;

- xapapnepBoetlhb:
xnMn,recrue cBoiicrBa corefi aMMoHur;

nplrHall,.rexHocrL corei aMMoHtxr I{ onpeaeneH-
IIoMy {naccy coe4uHeH!t;
rrn xuMrqecKoii cBr3r B conrx aMMonnr;

xr.wl{.recKue oopMy,qn corefi aMMoHnr;
ypasBeHqr xr'rMrqecrux peamlnr, xapaoepr-

cEoilcrBa corrcii aMMoHyr,

6nHU-

HErn

A3orrar (lcnola tr
eC cBoiclBa. Co)r

CocraB n xrMn,{ecrne cBoI-
clBa a3o'rr(Jt ItucJtol.bl xax
3rcrrporu.ra. Oco6eHHocrn

cRoicrB
KorrteHrpxpoRaHHoil aJorHoii
Kr.{crorbr. IlpuMeHexre aror,
iroii (rcnorLr. HI{1parljr , r1x
cuoijcBa [po6reMa noR6],
uefiHofo conepxasxr Ht{,rpe,
'foB B ceJr6C(OXO3rnCTBer|tot

A. B3anMoneiicrBxe
(oHuerfplrpoRaHfio'l
a301HOt r{Ucrorr,r C MC-

:autrl u9 etr{t n ca tv$ on uk} :
oopMyny a3orHon (,ciorbr.

xupdktnepu tsamb:
O,r3rqecK}jo cBoncrBa a3orrroii K!crrcrbr:
xrMr'r'rec(rc cBoicrBa a3o,rloi1 k[cnor6r B cBelc
reopnx ]rc(ponxrnvecKoF Auccorrxauux |l
oltucirrenbllo-BocclaHoRr{reibHr,rx peaxurn;
HapoAsoxrJ3rtcrBeHfioc aHaqeH're aioitjon {x,

nprHarner{:rocrn 3:rolHot Krcnor}r r.colBercr.
B\rour!1ri Bra\c\ Hcotrrhu'rcrKx\.oe r ts. .rn:
Ba-rtcfilHocrn

ypaBHeunr x'{M,tqec(xx pear(qrrj xapax.repr,
3yrourHc cRoircrua pa36a!reHHon arorrroi, k"-

6,Nr
It. 26
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ooc4op, ffo 4r,
3Urrecrne
MUqecrl(fie cDoricTBa.

A. O6pa3rrH rpxpoaHbx
coeAxHeHuii Oocoopa.

Ooc{opa ur KpacHoro.

ypaBseHur xnMxqecxxx peafturii, xapaKrepr_
3)'rou{ne cBoiicrBa xoHuemplpoBaHHolt a3orHofi
rcrcrorH (!3axMo4eficrBre c MeA6Io);

- 
pacn$Baatmb onbonHbr-N ,1!r ak:

a3oTnyrc xncrrory cpear, pacTBopoB BeuecrB
apyrljx ruraccos;

- ucnorhmcamb npaofpemeq*hrc JHaHut s
npa*mu4eotoii detmawnoc,tu a nosced$es-

be3onacHoro o6paqeHx, c koHueHrpqpoBanHoti

conlr a3orHor Itlrcnorbr no rx xrMnqecx{M Oop_
i,rynaM;

- xaltat(mE amaamb:
xnMrt.recxre cBorcrBa corefi a3orHot fiIrcn(}rbl
(pa3noxeHre npn HarpeBaHnn):

xnMllrecKre QopMynLr Hn4raroB;
ypaBHeHM xuMrqecu{x pearqrti, xapanep _

3yroru e caotcrBa HmparoB;
ucnonBoaamb npuofpemcttq e 34a4utt 4

,tpo^ma.rcckoi deimenr,Hoctnu u noecet)Hes-

xprrrarec(on ouenKr r.rH+opMaun o Hxrparax
tnpooneMa 'rx 

colepxaflrr B cen[c(oxo3riic r -
BcHHot nnoA!Ku u).

uoccraroRxrejlLn6lx peaI(uff x;

crpoeHxe aroMa Qocqopa tro ero noro)I{eurlo B
nepnoluqecKot crcTeMe xrMJ{tleckfi x 3neMeHroB
I.LI. MeHreleeBa;
3a(oHoMepHocrH li3MeHeH r cBoiicrE JneMeHroB
(a3ora Il 4ocqropa) B npcnenax rnaBHoil uo!-
rpynnH;

- 
xapawneputoaamb:

xrMuqecfttle cBoicrBa Oocoopa (B3auMoaetc,|.
Bxe c MerilrrnaNlu, xncrroporov) B cleTe npe.q-
craBneHuii 06 oKrcrrxlenbHo-

CrpoeHxe aroMa Oocoopa.
Aiiotrpontn iocbopa. X'r-
MU'rec'd.te cBoncrBa (Jocilopa.
npnM€BeHre x 6ronoro,re-
c(oe sliaqeHue docoopa.

6rLu-
fi.21
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uIlr xuMurrec(oi cBr3, B coearHeHarx oocoopa;
creneHb oxrcnellllr aroMa oocoopa B coearHe-

)?aBHeH|r xuMrqec(nx peaqnr, xapafrepu-

Oltc'u 4ocdlopa (V) - rnnnq-
H,,rt (xcnornbril ol{cnA. Opro-
OocoopHar xncnora u rpU
prra ee conet: ooc4arlr,
ru.qpooocoarLr r{ ari.xapo-
oocoarbr.

orcIf! 4ocoopa (v).
Oprcq ocoopnar xu-

Ymcporr, c.o Or,
rxrrec{ue
MriqecKr{c cuoiic.rBa.

CrpoeHne arova yDrepora.
,,ltrtanpanut: |Lvar u rpa
4,ni. ,D'{3 lecl(ue x rl'Mr.r,]c-
crrxc cBor{c1.Ba yfnepona.

A. O6pa3qLr BaxHeiiurr
!,ar HapolHoro xo3rt€r-

A, O6pa3rru npnpoalLrx
coeAIrrrenxt vrnepola.

-- yrvu.tect<!10 ca 60taa!:
qJopMynH o(clrla oo€Qopa (V) n oproooc4op

oxcra Oocoopa (V), op.roOoc4opHyo nucrory }l
ed co.nx no xx xriMncccKrM oopMynaM;

xapak xepu3osamb:
xxMnlecKxe cBoiicrBa or(cu{a Qocoopa (V), op-
roQocoopHofi xrcnorbr B cBere rcoprx rneKrpo-
rul rqecr{ot arcco(xarll{fi ;
rapoaHoxo3riicme!Hoe 3nat{er e {oc0aroB;

rDxHannexrocr6 ox€4u 4ocoopa (V). op.fo-

{ocooproii K,cnorbl r{ ce coneii l{ coorlrelo-
RyrcL|llrM r{IaccaM copraHr!ecKxx coe{Il1le|lrii;
BareHrrrocr! rl creneHL or(ricreHxr aroMa ooc-
qropd B .,(c'r re ,1,^,+opa rv). op,^,1'.L4,up'ro
rnciorc u u oocoamxi

x'rM'!ccx e oopMyn',' 4ocoa.roBi
ypaB errrr xrA4uqecKur peaxu ii! xapa{tpr-
3vrcn,{e cBoi:icrBa o'(cxia Oocoopa (V) (aK aH-
Ih!iHoro ]ircirolirotu oxcrl(a;

6[llt -

6xHu-

TI

.28,crpl
59 160

\pa3Her,ri, \r\'ri.rcLlirl\ f(arr.hn. \apJhr.fi
{t9c1l!l!!41!it!il!{!qtlr9pll9!i4!ll!!!L

crpoeHxe nroMa yrr'repoaa |o cro noroxeDfito t]
ircl)troxuqecrot cxcreM€

:.+
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xtpttk nepBoeamb:
xxMuqecrue cBoiicrBa yrnepoaa (B3anMonencr_
BXe C MeTarraMu, oncr.{aaM}r M€,rar1roB! Boaopo_
roM! r{xcropo4oM) B cBere npe4craeneHrii 06
oI{lrcnnrerrbHo-BoccmHoBnrerhH6tx pearulHrx;

rrn xnMnqec(oii cBr3r B coelr.{HeHxrx yrnepoaa;
crefieHb ol(ncneHxr amMa yD]epo,qa B coeqxHe,

lpaBHemr xnMrvecxrx peakr(xii, xapar{repr{,

Oxcl{a yrnepola (II) urn
yIapll$x ra3: norly"eHne!
cBotcrBa. flprMeHeHrre. ox-
cD4 yflrepona (IV) lrrln ylne-
I{lrcnbrn m3: nonyqeHre,
cBolrcrBa, nplIMetreHlre.

J. noryqeHrre yrne(u-
cnoro ra3a r ero pacno- xa artectilto cu ao .t:

OopMyiBr oltcula y r€poaa (1t) u o(c')ra yrre-

6e3onacHoro oopauretu, c oKcfinoM y repona

6uHr-
n.29

po,qa (IV).

oKcxrbr yiiepora !o ux xxMr!€cl(r{M (DopMyraM:

.\ctt(Rmepa3osrntb:
dJr3u.rcc(xe cBoncrBa orcrr(oB yrLrcpona;
xrMljlecKllc cBoiicnra oKc'rra yrnepoad (tv)
(r(ak rufl xrl|ro.o r{HcroDrorro oKcrnajl

npnHalrer{xocr! oxcrrloB yrnepotra N onpcre_
nfDHoMy (naccy coc^rHenfti;

aroMa yrrrepola u rxr xu-
MxlecKor cRr3n B oKchlraxl

ypaBler,r xrNrr'rec(rtx pca(uuii. {apaKfcpr
rvnrullc cRoiic. ra okcrra yr.rrcpona (1v)j

!,octlot aoamh onbtmn nwra|':
vrrcKucrMt ritl cDejlx 4plnjx ta]oRi

- atn4lhioadmt npuoSpemar"bte ,lorut u
nplu{muqecxou leln erbtncntu u noacen es-

II
A.
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KpcM nii 
'r 

erc co-
eltxHerfir. c!4jrKar-

rrpoMLrrrrerF

[. 30

45

Crpoelrre aroMa KpeM[xr,
cpaBne!tse ero cR('iic.rD co
csoncruaMr aroMa y.nepolra.
KpucI"n,lx,rcc(,n rpcMHrii:
ero cBoiicrBa r flpllMcHcsre.
orctn KpeMfir' (lV) u ero
npLponHBre pa3Honrrrrrocr!.
KpeMl,neDar xrcnor. x ee
conI'I.3fialeHre cocJl I Herrnitr
KoeMrrur 3 xrlBori I'l BcxrBoii
rpupone. llorrrue
-irn(aruol{ npoN{r,rLinc11sacrlr.

A. O6pa3rrBJ npupoaHbrx
coe4or{cHnI xpcMHr.rr.
Obpa3qH creKra, repa

JI. O?Ha(oM"'rcHre c ftpr-
po)rHBrMfi cnrr(araMrr.

"rl. O3HaKoMieHue c
nPony'{utlet'^y.){ftr,
Hoit fl poMr,rurnemrocT'r.

crBa yronbHon (rcrrorbr.
Kap6oHarbjr 

'rx 
3HaqeHre B

npxpoaerxmnqenoBexa.
flepexoa xap6ona'roe e rua-
poKap6oHarhr I o6parHo.
Pacno3Ha3aHne mp6oHar,
fioHa cpean Apyrxx ,roHoB,

Irr HapolHoro xo3rtcr,

"ll. KaqecrBeHHar pea(-
uur na {ap6oHar-noH,

- 
xat uqect<|b ca aojtua),:

0opMyny yroiLHon xxcno.rbr.
YMerb:

corrx yfonhHot rirrcrro,H no xx xuMHqec[uM
OopMynaMi

- .rapat<nepa3o3atuh:
xrrMu.{ecrue cBoicrBa }'rorrlHoii Krc[orLr;
napoaHoxo3rtcrBelrHoe 3HaqeHfi e rcp6oHaroB;

npnHa/uexHocrb yron6Hoil Kxcnorr,r r ee coJ]eil
It onpelereHHbrM rsaccaM Heopfafilqecxrx co-

aaieHrHocrL r{ creneHb onricneHdr yrnepo4a B

xuMu.'ecrre {PopMyn6r r€p6oHaroB rnapomp-
60HaroB;
ypaBHeHxr x,{Muqecrux pearlur npeBparqefiut
KapSoHaroB B rlr.qpoxap6oHar6r r rrao6.por.;

- pa.no3 aaam6 on6tmn6r nlnlc :
rnr-{ori cDeall lpyt fix r(,HoB.

,.llaccaM rcopfaH(qecfi ux cocauHcHuxl

-- ).urru4ecrqk, catvsotuk!:
Qopv) br on\r'nl rncvHrq llvl ,r (NvH(eBon

orcl 
' 

LprvH'rfl (lvj. "fcv cByro rrc rur) I ee
coxr no nx x,r ,recl{uM OopMynaL4i

xlpaRme!,tujoaumtt:
xxMr,rccKuc .Roiic,Da o(cr^a (peNrlrr (lV).
xpcNrlrrcBot rixcnorl't B cBcre reoDr,rx )reKTDo-
Jrlrlricec((jr iLrccoqra!uri
napoluoxo?rtcrBenlloe rHa!eHre cfi r1xft aroB:

nplrHannenoroc16 oncnna xpeMHun (lV), xpeM,
HneBon l(rciors r ee cojcn k onpe/reneHir$Nr

6uH -

6rfl't-

30,crpl7
2-t15
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BiuremHocr6 x creneHb oxr{cneHrd aroMa t9eM-
Hrr B oncuae xpeMHur (tv), I{peMHxeDolt xncno-

xr.rMuqecxrc iDopMyrsr c nxxaroB;
ypaBHeHnr xxMneecxrx peal(unii, xapaftrepr.r-
3yloulre cBotcrBa r{p€MHxr, oKcnla xpeMHr{t

Ilpanrnqec|(as pa-
6ora JTe 5 9xcnepr-
MCHTAi16H6re saAa-
qu no reMe: (IIo4-
rpynn6r a3ora n

.18

Ilptffinqecxar pa-
Sora .lt 6. [o-
nyqesHe, co6upanne
u pacncHaBaHne

06o6ueHnc x crc,
TeMalr3aurr 3HaHrt
flo rehfc (HeMel.rr,

KoBrporr,lrar pa-
6ora 

"!Yq 
2 no re-Me 3

3aAa! n yrDaa(He-

lleopfa!u!cc(re oc06cHso-
crr{ opraHueecr{nx BcurecrB,
tpH,rxHH Mr|oroo6pa3r, op,

coe4IlHeHUx.

- -ru uleakue orrtmuA:
BCrLrecrroj xrlaccrouKaurr seurecrs.

xqnl&latutosamh:
cryoeH{e aroMa !ricpo^.ri
cB'3b vel(ly cocraBoM l{ crpoeuueM opfalroirc-

6xnr-

rJ&DCrT{rOCrl]
o{rcrreHrr yflrepo^a B opra-
r{xqlacxxr coc,'lrfletrrrx. I co
pxr axMl11rcc(oro clpocH!t
opfaDnqecKrx coetrHeHUn
,^.M.5)ricpo8a. Crpy|lrlp,
H6rc oopMy.nu. 3saleHue op-
ftHr!ec{oil xl.{Muu.

'1 
c,f,(,H6 okr., e ,1,r \rr.tori

opraHuqecKrx coqruscHxrx.

te.nl)H e _!l' q 
t Pr'. !!frygr!t) ' ylr!t!! ! l-open e y.,lcBoao-

2A



3raHa. @mrqecKue cBoilcTBa
MeraHa, fopesxe M€raHa fi
3',raHa. AerxnpupoBaHne 31a,
Ha, flpuMeHeHxe MeraHa.

neBo4opo!6, (ar1Ka-

H!t

H."p.-l. ;; \;.-
8o/roponLr(inkciDr).

poAoB n o6Hapyxenue
npoayKroB nx ropeHur.
JI. I43roroB,reHxe MoAe-
n€it MoneKyn MeraHa u

lI. U3auMolLeiic.rBre
?rfirera ! 6poMHoii Bo-
noii u pacrBopoM nep-

xhttuqecryb uLuqonury,:
QopMyibr MeraBa n 3raHa.

Merarr r{ sraH no rrx x Mrlqec(nM {DopMynaM;
xapak nepwoa(m6:

cBt36 Metqy cocraBoM, crpoefix€M n cBotcTBa-
MX METAI.IA IT ]TAHA;
xr'rMu.recrne cBoiicrBa MeraHa (ropeHue), erarra
tropeHrc u Aerr.rapnpoBaHlre);

npxna4nexHocrb MeraHa n lraHa lt npele.rr6HbrM

ypaRHeHrd peaKqxii, xaparrcp!3yFrurxe xr.rMxqe-
ckHe cBotcrBa MeraHa x lmHa (ropeHue, aerun-
pxpoBaHr€);

-- ucnofiBoaattb npuo'pemCfiH\re i .ntut s
npaKmu\et:Ro* datme,tbnocma u ftucelnee-

6trPtr-

6 riri-

6ciundcHor^ ucp"dre hq. v( radurr { txpor.

a2
CrpoeHxe Mo,re$,.ru r'rl.llleHa.

ABonflar cBfih. XrMr'lec({e
cBorcrBa ]rxne a (roperrxc,
B3auMonencrBue c Bo4oilj
6poMoM). PeaKruir orrMe-

xu.uu 4 ec ryt D ctrusot u xl :

'IrmeH no ero xMMuqecxoii OopMyre;
xdtt(tonepu3o6on6:

c;trl Mcr(,ry coc'rrBor, .rpoclrrci' I cRoiicnrit

!nMi'recrre c'rortcJBa rrrreHa (ropeIre. R3ar{-
{onctcrBrc c troiroii. 6poMo\r)l

2l



Cnfiprbr. Cnr'rprH - npercraB renr rr-
cnopoAcolepxaunx opmsr-
qecKnx coelrHeHuii. ox3fi qe-

cxlle ll xfiMuvecKle cBoicTBa
cnrproB. or€Irojoftqe€I(oe
aercrRre Ha opmHrsM Mera-

A. O6pa3ubr rmHona u
fnuuepnH. KaqecrBeH-
Har peaxuir na Mtsoro-

JI. CBoil€rsa rnruepxHa.

- 
xutnurrec(lro c ,qeotar!:

0opMynlr MeraHona, rraHor'ra n rnnuepuHa.

cnrprLr (MsraHon, 3raHor. rnxuepnH) no xx xH-
Mr.lqeckuM oopMyraM;

- \apuxmepusoeamb:
cBrrl, Mc)sir) (ocmBov cBonc rBaM \ nxpioB:
xHMnqecr(xe cBotcrBa Mc.aRona x r.aHona (m-

npnHalrrcxHocrb MeraHola. sTaHona u rroqepn-
tsa ,{ Knaccy c|,proB;

ypaBrr€Hur pealtuldi, xapaxrepr.r3poxrie xuMrt{e-
cxne cBoiicrRa Meraflorra x 3raHora (rcpeH0e);

npaknlu4ecKou oetnu.t'ltounk n no9cenrkc

(ptrri'{ecroji oucHrn rHitopMarur o MclaHole ll

I tiicyi,;;;1;;;. a-a;;i; ,Il. Brareoneftcruuc y(
cycHox (xc,ror.Lr c Mc-
rarrJraMu. o(cx,qa\1x \{e-
'r:urnoB. ocHoRaHnrMu tl

6uHU-

6xr{'r'
Kap6oHor!r,rc

I

L
54 

1

i

i

I

I

i

l

i

I

I

crua rp'lMctscHrc. Jk.)r.
ku- i 1|a, Klt<:krna k.,r.ePG4H"1

nulqe&x npodykna.t. crca-
pxr('RarKr{cIol.a npencra-
Rx"cx6 )hrpxLrx (apooHoBUx

xu.tru cec Rf to c L8 a oa Ky :
oopMyfl,r lxcycrlon u creaprrroroii rHcrlo.f.

y(cycnyro u crcaprHoRyro (xcrory no |'t xxMx-

xn?aRnetuto.tot 
'h:cxr3L $ex/r,/ cocraRov. clpocrrueN h cRoncrRa-

cBotcrsa j,(cloirot'{hcjiolu (o5-
utxe c /rDyrnMfi KHcroraNi ):

I



L

'?aBHeHar 
peaKrrr, xapaKr€ps3yroure xrMltqe_

cxue cBoicrBa yxcycHon rucrorH (o6qne c Apy,

acnonrfioaamb npuoE eftaq 6re sna utt s
npakmuqecKoi i)ettmeh ocma u noecedHeG

55 C"roxHbre 30upbr-
)rupBr

)(nplr B npryole n rx rDn-

- 
xltparonepwoeamb:

Haxoxreflue B rprpore 11 npxMeHeHre xnpoB;

I
6t'Hv-

56
Eenklr

EenKri, l'x crpoeHne n 6xoro- I
6xHn-

57 frro{o3a, r$axMarr , uerjrro,
no3a (B cpaBHeHr'r), lr\ 6rc
nofuqecKar ponb. (aroi'r,i-
Bamb 6erko6, truPac !.je-

A. KaqefiBeHHaq pear-
qur ua Kpa{Mar_ fope-
rlre 6eJ]Kou_ IIBerHbre

"rI. B3arMo etlcaRlre

Ip4{1!!44j go4oty: -

c^craB. {Dr'rirecrre cu^nfrBa I txve,rcI're
rrKrKo3Hj (paxM. ra n uerrllK)no3|t;
,Ir,tr'c ire cB^!( rR,r ocj|roq x ,r\ p^ , B oprd.

I

6uHn-

58

6nRu-

59 O6o6uramqrii ypox

60
61

ut)

I

I

I

I

t!!t 6mot)

--. tujluqecJuc )tnatmuA:
xfi N{rrqecI{xil )neMeHr! atoM:

oc o a It bte t a xo hr .tu ttt u u :
llcpronfiqecxnit 3al{oH.

!\vr I p!.trbrzr pa_
6ora "r$3

nepuc,ru.rccr<uX :a- 
|,1 nep"o- l

.quqecror orcreua I

x'Mn.recrux sreMeH_ l
1(,8 A.?l.ivieHrejeeBa 

iB cBere y.reHx' o 
lcrpoeHr{u aroMa. 
I

O6o6uae,tae tqanu it no \tri;t;n''6;ii ;fto'i l

.rl.il.N4sruejccRa. ncpro]1tr- 
Ilecl{ar cxcTeMa xrMfilecl{ux

),reMcHroB A.U.MeHAe,reeBa I

$aorqecKoe oro6par{eBre
lleprorx'rccKoro jaKoHa. Or- 

]
3'rlecKfiil cMbrcr rloMepa rne_ 

|MeHmr. HoMepq nepxo^a lj

'ttuu ja 
^)lx: 

oc ocfton dtxr

6'rru

23



HoMepa rpynnBr. 3a(oHoMep_
HOCTX {3MeneHnr cBoficTB

nep oAax l4

ryynnax. 3HaqeHre nepnolll_
lecroro 3aKOHA I,' n€_
pnoAr,recft oi cncreMfr xoMH-
qecxux 3neMeHroB 4.I1. MeH_

xnMrirrecl(ne SneMeHTbr no ux cxMRonaM;

QBn.recxxn cMLrcn arcMHoro (noprar{oBoro)
HOMepa xxMlqec[o.o 3neMeHra, HoMepoB rpvn_
nbr li nepnota, n (orop6rM )neMeH-r_ npuHa,qre-

B ncpnoltqeckoiii cncreMe
A.I,J.MeHleneesar
3axoHoMepHoc,rfi x3MeHeHn{ cBoiic,rB 3neMeff ou
u npele ra{ Manu\ nepronoB InaBHhrr noa! D\ Ir,.

A. Kpucr.annx,recl{ue pe-
rrerKr arMa3a r rpa4u-

- xa u\eckue no{tmuu:
aT oM! one(yra, uorr! xlMnqec[ar cBr3b_

.rapakttepwo(amr,:
cBr3r, Merqi cocraBoM, clpoeHlrcM r{ cBoncrBa_

'rxn xrMrqecroti cBr3r, B coealjHeHurx,

6rHn-

CrpocHne BerqecrB. TunBr xrMx.rec(ri{ cB'3etl,-rnnfi I{pxcrarJrnqecr(x pe_
llld'rofi. B3arMocBr36 crpoe,
Hrr r cBotcTB BerqecrB,

(racc'rQuKaLur x{, Kraccn4'rxa,rIr, -,Mr,rccfl.rx

6+,

NxireoK \ peanql]r.

Knaccn6n,{auur Be-

pear\lii no pa.rrllBLrM npu-
3r1axa (qftcno l] coclaB pea,
fupyro!rrx u oSDa3yrorinxc,
Rcut.:rR;'cnnoBon 304'em;

pa: ranp rre'rrc: rr3McHe rc
creneHcn o("cneru' al0N'oB).

llpoffLre x croxHbrc tselllect
na IerkytrNect(re nrnH Mc
raira. HcMerarrna. ()Kcxn6l
(ocHobL'r,r. u rircrrcflll're).
ru.lpoKcriJrH (ocllosnHUr n
I{rcnorLr), cor'rx: cocraB,

. xu"u ueecq) tlt c6rao,r u rrti :
ypaBH€Hrr xrMn'jecrrx peaKrru;l

- xut u\ecKue nowtmue:
xrMu!rec(ar peaKrll'r! rnaccroxxaux, pearaujl.

r'!flH xuMU,recl(ux pcaxurii:
BosMo)(Hoc.rr nporc(aH|r pea(urti tloHHor.o

rcH q \ Nr,rcL rrr Dcxr. ii_

\|Mu\..xv'o .I vcD)I u Kv:
0opMyrr!' xrMr!..(rr ReIrecl u:

RexrecrBo, (n.c.u4'!karrr
I rrer.nempon J., o(r 

'r.re.nr, 
q BoccraHoRDrcJr,,.

coe.trrHeHxr rry!re! H6rx r{IaccoB;

6,Hr

I

I nraccxorra'rHr x o6rure xr-
MJirrccri{c cBotcrBa a cscTc

I reopxri r.'remponurr.r,lecxoii

24



roccmIIoBmeJILEErX peaxrF-
- xalraKnepu3oaqmb:

xnMmecx{e cBoficrBa rrpocrux BerqecTB u oc-
HOBr*rX &mCCOB fieopmr{'IlecKtx coe4,rxeHu ,

cocraa B€rqevrB IIo !x QopMynaM;
npnsaanexHocTB BeiqecrD r{ onpeaen€HEoMy
rcmccy coe4llleHrd;

OopMytrbr EeoI,mHnqecKD( coeAr,rHerfi tr 
'3yqeH-

25


