
BitnenrnocrTb xl4 M ht{ecKfi X SJIeMeHTOB cc)cra BreH Ue sopM yr 6r Ha prr u:x coe4 NneHU lr
nct  BaneHTF{ocr l ' ' t  aTQMoB xt /Mt /qee*,x ine^ i i reH -r ( )n 

unnrrr rnon"Frr /4e R,?nr?f  . . r loe '*  aTnr"ro^
YY:;:::I,; .-:i : 

t * tro B n o ci:o p ii,r yn a rvi o ir H a p r-i si x cceA 14 n e Fi il rjp e a K q h c x,# : : X : T ; : : I ::::,:,::;f ;,nffim #l*l il: nru ;ff : I#T Ii:xvl Ml4qecKLlx peaKqr4ri : peaxqnn coe,q r HeH rl', pa3noxeH hF sa r\de[.{eH hF.Koos*raqileHTbr B ypaBHeH ir^ rr*^rr3cKhX pau*,_l* KaK orHOuJ e,r^, nor,^rrecr*
i:ilh:?J;"fi1:"*i'ix,i 

ooparviouirl)rcr * p.ivn", er.- xviivi,viei-acKorj pceii;i,j,j
OeHarorianeH., . .,,.i,,,, c n oc;ii:: : :*;Jtr#il fiiy*iffIffi[, [ : :Ji,, :;,s cr n a c n o y p a 6 oru, c'  HarpeaaHhe cax?pr. Hurperrnrae napaerna. B:l;::;t*ffi"ffi :,.:':*.J..##*il*;fftmffi *fi ffi i j j*ffi ff j-jff ;o6grqHurx vc:r

r-.r^,.,..^^ . loBt4fiX v1 nprt HarpeBaHhr
f 

,,}_/yrrvrelJbt npocTblx h cnoxHblx

i,ll nnl*f ; : *" *-f ffi :?ilffiH i:"i'; ilff;' : : ; :i., o c, o' h n' x

i|x:trf:#Hsi 
p'oo'o' c ooopv4oBafiner4 n Bel'ecr*av,n crpo(::Hr,ie nnaMeF*4

oqucrxa 30fprqsH.Hnori  noaapeHnota coJrr lf l  a6,CparOpH bte onbtTbt :
i 'acciv;orpeiitie tse.iiecTa c pa3nti,.;i i l,;i,.i;i 

fi,;:;l i, iecj(i,i iri i, i cao;ic;tserio;;.i i_G3;i:l;r(:;;r:ecMec;h c noMol
o., u *o'n-. ; ; {:: #rT"i#, T?:HS i ;: : ; j*: ii,, 

x L4 M 4 q e c K H x,, B, e i* n
Ml4H€lpanoB f i  ropHbtx nopo^, 

"rvvv'u 'A \r" /r( i rdi lJ lbl  14 HeMeTarrnur) r  c11oxHbrx Beulecrts.Pagnoxenre o
vnBr*""*.n;-fi:ilff.rap6onara nire4ra(ll) Peaxqrn 3aMeuleH,4e Mteettrx:er-,e3oM
Ynpaxnenvn Ha onpeAeneHre BaneHTHOcrf i  3neMeHlon e oirnap, ib ix coe' f  . t te,Vfrx.
Ynpa;xHeHnR nt
BafleHTHocr4, 

i cocTaBfieHne sopnryn o,rnuSino,^'lo*4rran un nc>k13'€c.r,ror
Ynpaxnelnn Ha onpeAef ieHre cocraBa npocre i lwnxcoeAu'HeH nh nonx xniv lhqecKu, ivrSoprr,ry;6y.
),n pax u e il i4 ff B cocTa Bfi e i-i r,i 11 x ri tui r.l,.i e c K i,.i ;r y p a s ii e ii i,i r,iBurq mc;nen he olHoctlrenunoi ron *oyn"prror,r v accu

IiiU*?H; ffi:.?:; ig t*:M e H ra, ",',,,...,]ff :ffff : r c cp o p rw v ;,;
Heo6xogrruoe o6opygoBaHl4e', 

nYnbt BeulecrBa no Maccon amn E,s,ntn,, i3,rei"4€rrroB
llepyio,q i,i v ecKa.si ci4cTeM a ;{ i4 Fr- hqe(tlJapocrep*r"rr," MoAenrl ,,ona*ilitt3r-ie 

lvi€Hroz E 
'vi iiiieii,qeneeiBa ii-ilr.x.:rjMog enr,r Kprcra.nnrlqecKrx peuJeroK.

X,[ahq''cxfie pealfihrr, , ooopyaourrra B cooTBeT cTBL4uc Mero^ilr] ect<L,M)/
yKa3aHhf, M14 K AeMOHCTpaqhoHrr,r on o,.ur r 'pu,,rrqecKhM pa60r.arvr.
Tervra 2 Krcnopog.

frfrii'n :X : ::#';" X,Z: #,ffi1' : 
r7 o n v u e u u e K u c n o p a d a e n a 6 o p a m cs p u u uo x c r 4 u t1 p u u e u e n u e :< u c n o p ; d ; fr: pl : : : ;? ;:: W,# : i, i; i:,i ; r; iii:,J,annomnont-!F Kt !a,l

saepnsuenuti. 
topodq Bos4i"x l"l ern eoc'nR .q^,,,,,,

,Qerraoncrpaq,H; 

" ' \" '-) '1 ') ' r t t t ' !  tmn antn'tor,rhcnH()2o rtc.-td,va om
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QnsrqecrL/e IA xL(Mvl.{ecKne ceot/clea Krci lopoAa. nonyven ve v colnpaHNe K,Cflopo!zLMero,^oM BblTeCHgHus Bo.3Ayxa u Mern,l,ntu4 BhtrecHeHils Ro,l, i- .r VcnoRn*BO3HnxHoeeHnn f i  npeKpaqeHHF ropeHHR.
[lpaxruvecxan pa6ora 3
l- lonyvenre f i  caohcrBa KrcnopoAa.
f l  a6oparopHbte onbtrbt :
OgHarouneHHe c o6pa3qaMH oKct4AoE|.
YilpaxreHxn H 3aflaqri:
Ynrpaxnenvln Ha cocTaBneHrae Qoprvryfl  oKci, lAoB no h3BecTriota aareFrrHocr-,.YnpaxnenLnfl B cocraBneHhn ypaBH.Hhra peaxqrara ropeHrl '  cnoxHbrx BelqecrB... Hero6xo4rrvroe o6opyAo"rnr",'  
[ ie'pno4nL{ecKaF ChCTeMa xi lMr4qecKrx sneMeHroe ! 14. Men4r:neeBa. (1cx3)Xi,ln'iiziqecrvir3 p84KTi4e'>i i'i ofi':piigoBaHi4e B ,looT8€T CT8ni.,ic MeroAi4.reci:rif"4i,:yKa3aHr l 'M,  K AeMoHCTpaL{hoHHbrM onbrraM H npaKThqecKHM pa60rarv

.Teua 3 BoaopoR.
Bo,qopog. H'axoxdeuue e npupode. ric,nye€HLle aodopada e na6oparnopuu uiiltoivibiitliieiiiiocmLi aii'sri'aeca'tje ti \'liirji.ivf,i;;-i;; cgoiitli-tl1338;ci;p,;,;, ,,-1,;,ii,,.;,;rl _

Z""i;:#:!:eumenb' 
Mepar 1esonacuocroLt rrpu pa6ome c aodoptoiac,, irrsuueueuue

,QenvroncrpaqHH:
l- lonyvenre Bo'opoAa B annapare Krnna rpoBepKa BoAopoAa Ha,.]r4cl-ory ropeHueBo/r'opora Hia Bo34yxe u B Kt/cnopo,4e co6ltnautJe Bo4opo,4a MeTo.rlor,r RrrroCrl€Hr,eMBO3AyXa il BOAbt.
f lparrravecxan pa6ora 4
fiolyveHre BoAopoAa u i lccneAoBaHile erc caor,rcre.Jla6oparopHbte onbtrbt :
Bsanivogeilcrane BoAopoAa c oKct4AoM Meltr (l l)Ynp'axnexriJa H 3arqa,-iri :
YnpaxneHVn Ha cocraBteHne eoprvyrt coe/lrHeHrr,r no ta:jaecrFlofi BareHlHocri/.Vnpaxnennn B cocTaBneH il h xhM hqecKrax ypaeri er-r n ra.Heo 6xo4r,r rr,t oe o6opy.qo", n 

"u, 

-

l- lep,o^ravecKafl cncreMa xilMr4qecKhx'fleMeHron I n MeH4er]ee*a (ncx3)X'i'tivii'tLiecxve peaKTLAairi i'i o6opyAoBai-.ii,iii B coor*er cTaitiyiC ivi€Tofi/1,jtCK?rii4iziyKa3aHhFMt4 K AeMoHcTpaL{ roHHblM Onb l raM

Tervra 4 pacreopur. Boga.
Bogil '  Bo4a Er nphpoAe r cnoco6sr ed oqrcr*,r. Aepar;flF BoAbr. ,yuntruqecxue ceoicnaago'lt; BSai'l iuii:,qeiiicrsi' ie EoAbi , *rul,iu,"ii,i ivierannoij i,; i i€ivi€Tar-iiroEi !-rpr:i,ieaediieeodut' Boda - pacmsopumenb. pacmeopuMQCrnb eeu,eems s ac,de. Maccoean donnpa c m 8o peH H O eA 8e ulec m e a.
f lenaoncrpaqHH:
AHaflhs Bo*bl cuHres BoAbt Bsarnao4eucrare BoAb c HarpfieM Kafibl{reru, MarHHeMoKcr.,4,rr,nM Kanbt{r/F n*cr{roM i/rnelo,,',a /l\/) nnr:r,r4n,,, 6r,".f,onn (\/) u ,,icnr,iraHu,,FnonyqeHHbtx pacTBOpOB t4 HA HKaTOpOM
l lparrrvecxan paOora S 

.-. -r

Iiil::.1?TeHHe 
pacrBopoB coneia c onpeAerre'i-rora H,accoeorl Aoner,r pacrBopeHHoro

Ynpaxnen un u 3a$aqu:
Haxo,i<g en fi e Maccotsoili Aon i,r pacTgopeil i i,Jicj tseli.iecTne s pacrn Ope

ilr {,t#ffi il i:itJ Jr1ffi,f "i'o B e Lq ecrBa h BoA b, A,.'t n p u ro ro B ,-, e H,4'r p a crB o pa
Heodxogramoe o6opyao"u"ru,

t -



repNcuL4rr(3CKaF CilCTeMa xfiMnqecKHX 3reM.HTOB !. lz1. MeHgefiee*a. (ncx3)Xultt'tl 'tLlceKtle !lr2nKTl'1nr"r rrr n6qpyAoBaHh(? B cogrg4TcrBuu c MeroAl,lr{ecKrir\rkl
yKa3a i ' i  r" i r  r  i r  K AeMoHCl'pa qhoHHbrM OnbrraM i l  n palcr i lqecKr4M paooTiaM.

Te l r la  5  KonrqecrgeHHbte  oTHotueHHFt  Bxv lMnu
l(orl ' iqecr"Bo Berqecrsa Monu. MonnpH;if l Macca H MonnpHbrr,r or5uerv. saxouAsoeadpo' MrcnFPHbrl,r oOuenrt ra3oB. oruocrrenr*ro nnoTHocrb ra:!oB. o6uerrrHurel r r i '1{-r l i  jo! ' , ' r  r i l i l { ]3 l l i ) 'v '  )<n! 'A, 'ugcKf4x p€3[L. ieapx l ' lp<lcre iqune pdcrleTbr no ypgBH.Hr4FMXi4 M t,lL.ieCKrl x peaXqr t i
i l euo i t c r  FaHrN:
Xt'rt t , ' r , , ' recK,e 'oe,r/HeHHF Koflr4'ecTBoM Be',tecrBa 1 vonu.Ynpaxr ieuHF i l  3agaqn:
i i i i i t i l ic"f-]ci ' i i / i f i  c i"ici. ic"l l ir i ioRail i leiyi noilf;Tt' i tt ((iviacca)), ((tu4oflb)). (KonLiqecrBo BguigcrBaD,(c/citFtpHaF Mecca>, ((MonFpHbrri o6uerra>
ooueirasure orHoLUeHHfi ra3oB npv xLAntr\tecKilx peaKqhffx.
Pacqerur no ypaBHeHilFM xhMrqecKux peaxtluh.
Heodxo.qN r"roe o6opyrqoBa H he :
l- ' ' iQ!;vrl11r' ivrlr lx-fri crTi; ' i 'rr i i  

" ' i ivi ' i .r*crt 'rX:3.;-rgr,: lchroa fi vi. iv,ieH4e_r-l,ggBii. (,_-lCX-3)

l l*:. 
t *:x<ueri u ue K"nacc bt Heopra H H qecKux coegnHen nn.

;"t;: i l ; " 
I ' inaccbr HeopraHhLlecKhx coeAilHeHrar,l. HonaeHKnaryper HeopraHhvecKHX

c)rrlr'l"1t't cxcrflut Meratr-neB r HeMeTafl noa tlueuLtec'Kue Lr xLrML'Lrecxue ceodcmea,I i i ) i i  v ' t : i : : : ' ' C  U  i i p i j i v i e H e  H t - ; e  A X C U O A e
fu)p<s'cudat' lhaccttcituxat4un eudpoxcudoe. ocFroBaHrr, xnaccrasrf(al{nfi h caoficrea:B33f/ l \4oAgt4CreHe c oKch4aMil HeMeraflnoB, KfiCnoraMil. peaxtlun'neti-r:npanwaLluu.
ArvrScrr<;pr.tble cKct4A bt t4 rLAApoKct4Abl
Krcrclrut f f iacrc,su,Kaqht L1'cBo,crBa: B3a14Moge,crere c MerannaNrH, oKcLlAaMnir4 t-ia i]i] r) i:. [i gi reci-t i,iT€r*i i__ rr bi i4 pFA tu4eTai]i] o B.
Krcnol-uo-oc:H oBFj br e ?i HA rl  KaTopbt.
Corir CpegHi, le confi.  Bsar,rH,roge,cre,e coneyt c MerannaMn, KHcnoTaMH,utenoqaML4 . rlnoco'at nonyeeHun coned. oecas ,"r,,qv ocHoBHbrM,4 RnaccaM'Heopt ia HrqeOKytx COe4 r,r HeHr r i .
[er**rr.- ipeu]414:
oopa:iL1sr oKcl4/1o8, r(l4crlor, ocHoBaHfi n u cone>n He,rpan n3aLJ'Fqenoqh xrcnorofi an p t4 cy'i-cTB kV Vtl AnKaTO pA.
f ipaxr l r recxan pa6ora 6
i- 'e ule t] L4e 3t(cn€)p h Me HTa/..] bH btx 3aAaLt no .reM 

€)
coe; i i i ; ;e; ; ; . i ; i  , ;
f i  a6opraropH b le  onbt rb r  ;

< BaxHefi u:fie Klaccbt HeopraHh,.abcxnx

onutft't noATBep)l(Aarculfie xHMr4L{ecKne cnoracrBa oKcHAoB, Kr4c.noT, or3HoBaHHfi,a-uQoreprlblx rrlApolict4AoB r,r conerr.
Y n p a x n e x u l  H  3 a g a q u :  . ,
Par:uerr , r  nn ) /pr* f leF1L4q^i  xL jmLlqecKux penKt l l l r ,  

r

i ieoSxo.quvoe o6opygoBaHhe: 
-

f lepr'roilnuecKafi chcreMa xfiMr4qecKHX 3neMeHroa !. h. MeH4eneeBa. (ncx3)Xnuretr:cx,e f)eaKTheur r o6opy4or"rru B coorBeT cTBvtLAc MeroAyrLrecKhMklyKa3aH r/FM14 K AeMOHCTpaqroHHbrM onbrrari l  H rlpaKThqecKhM pa60rarvr.
pe:i$e,l 2 i iel '"r l log!4qee Ki4tl  3aKoFr H nepr4ogr4qec*afi cHcTeMa x' irHqee ,{HX3.rieMeiiron f i .  !4. lvleir,qeneeaa. crpoeHHe aroMa.

r'



Te irt a'i' ii *' p ;'i c';ii,i v ec ii lt vi 3a KoH ri ne p n orili qec KaF C HCTe Ma xH M r{ qec KeixJ_neMeF roB [].  V1. Men,qeneeea. Crpo"r,e aroMa.
l lepeotraqFirib'Hbl€ noHFtrttH xnaccnsr KaL1vtt/1xrlMilqecKHX oneMeHrog. I loHnrne orpynna'( cxoAl"{blx 3flef i leHroe' EcrecraeHHbte ceMeficrea xhMhqecKhx oneMeHToB:qenoqHble MeraJtnbt ,  ranoreHbt .  EnaaopoCluare east t .ileprrcil,'r'-r:<-;xr,n 3aKc-- [. 11. iv4errqeneeBa, iieprrcglrvecKaF c,creN4a Ki]r(ECTEC IBE H H O H A }'L] H AI XI ACCN S VKA*VA Xh M YI L] CCK hX 'J-i CM EHTOB.Ta 6l r" Har cp cpv a n peAc ra B.rt eH hF xnaccneur Kaq,VXLTM r4qecKhx oneMeHToB.crpyxr vpa ra 6n n qut < I-lepro4 ravecKaF cfi c-reMa xh M HqecKr4x 3fl eM€)HroB'i.l f4 l\4errnenee*a) 1r<opomian sopua.) A ;i"i-;.:pyrnbt, nepuodat.on::rqecrNri cn,,urcnnopFA('F3oi-o (arouuoro) uoruepa, HoMepa lep,oAa H HoMepa fpynnbr (4nn sneueHToB. l -d . - i  L r ) / i  l t  : l

crpoe'rre aroil/el naT u sfieKrpoHHan oocnoqKa cocras aroMHbrx FAep: nporoHbr H
fJJ:::ilrzlrr:rr:nr,r 

3apra aroMHoro ̂ppi), MaccoBoe Lr'cno 14 orHocyrrenbHaF
co e pe, eu u an *o p u yn u pa e Ka n o H fl m u fl ( x Lt M ULl *CXU ti en ent eu m >.3ne rc.plrl l l l l  o5olcil l la'alcl- ' l  a. naHrnue as arepeenu,lecK,i, i :y,pc*He (cnexnooHlioi, icnoe)' eeo cu^:oc:mu' SanoJlHeHi4e tna*rpo,irl,* inour y aToMoB gfieMeHToB ManbrxnepHoA oB . 3 n e t< m po H H b t e cx e M bt u en-e K m Fto n n o_e pafi u Lt ecKu e eo 7t uy,,t ar.Coepeu:unan Sopuyn upoBKa nepuoduuecKoeo saKoHa.

ti,':ri','7rJ]:JJ:"j"ecKoro 
3aKoHa AnF pa3Bh rtAF HayKvt xusua u uayu,uartt nodeue

f leuoi - ic ipaui , t i4 :

ff ffi3fi-J :i,il l.# T;il:;rfi :.Ji;#e;e H ro B il n Me H4 en e e aa ( 11 c X 3 )
Bgann'roAer'rctere oKcr.lAOB HaTpvlF, r\AarHvF,sOCsOpa, cepbr c eo40r., hccneAoBaH,ecBcr,lcTt-t tcN i/,_.tefi Fi blx lt pcl vt(ToB.

f 1................1r 
v oa e fi cr s r e H a r p !4 F,A R a n v n c s o4 o raI  J;, v3vrtea. tL4e csrl i4 c fBa faj lcreHoB

BgarrvroAer,rc-rsrle alrcMhHt4fi c xlopoM 6por, lonl v tAaAOM.Ynpaxrre* n'tfr n 3aga q il:
)'np8;;<i;r"'*r'i '] na CI0t-ioEribie xapaiireptif;ivi1'viriTg;v;; Xi,iivlri-i€eKoio SfiervieHTA.YnoaxHe-ivn HacpaBH.Hhe ceoficre xhMhqecKrx 3neMeHToB Ha ocHoBaHH,n r4xnoi"loxeHl4s s I-ICXO i l  V MeH,qeneeea.
FieoGxo,u i,r nroe o6opygo*, * rli '
i-lepuogur'qecKa' c,4creMa xrM[4\.recKrx oneMeHron A. t4, MeH4eneeBa. (ncxo) ,'Yill ' ' i14qerlr:t'te 39ii{t-r4ssi , cbcpyAoBarJ14e B ccoTBgr cr*,"4t4c L4eTcA14rl ecow!.r4yKa3a H fi ti i 'I ia K A €iMrOHCTpa L{f OH H bt M O n btTa M

Pa:gen J CrpoenHe BeUecrBa.

Tenaa I  Xl lMHqecKaR cef l3u.  Crpoen1e BeuecTBa. . ,
l i : te i"rpi ; l i i ) l ' lL i i r lef ibFicurb xr4iur4r iecKr4,\  3,ren4$Hroe ocxoBHble Bi lAbr xt*, ,*4.rgcxoi-4cBu3tl :  Ko[ 'ateHTrJaF HenontrpHaF ' i  KoBafleHTi lat  r lonrpHaF cBF3 a. VlonnancB'3b.BarieHrnocrb, creneHb ort4cf ie Hnn, gapfrp\ LtoFra.[err,touc-i.pauHH:

,,t":J-|ffiil]|f}:",}^rKo-xr4MnqecKhx csoracre coeAhHeHhfi c rosaneHrHbrMr.l 14
YnpaxHer, i , l .n  u 3agaq!4:
Ynpaxneu L4n Ha onpe4eneHile rHna xi lMr4r{ecKcri caqscxeM o6pa,:onaHnt cBn3era s coegra,r"r^o*. 

t4 B coeAhHeHfif ix; cocraBneHhe

&



XHriauL{er:x3q cB93t:
7

1

Pesepe
,)

[4roro
68
o
a

f{s
-el,la 

'ipot<t?

/1 t u/" Pqry':'dur"') ,/-1. 
W,li/,{fr, 

'Ttr4" 
hx/.LV**T

Crnoenue Reu tecrBA

Co4epxaHrae ypoKa
Efl4Abt AeFTenbHOCT
y,i -'fr y. ilil;;r"i:,?UJ,lfi r(n 

u vp o B H e vv eo u ux A er'r cre n il )
C:aKrfi qecKitfl AaTa npoBeAeHhF
T'eua 1 r ' repeonaea.nbHbre xHM14qecKHLr noHfirran. (20 v)
flpegrvrer )\LAMVI. Beulecrea ur fix cscll,jcrBa.X.ur*vtn KaK qacTb ecrecrBo3HaHnR.
PasnrLjarb npeAMeTbr h3yLieHfi f i  ecrecrBeHHbrx HavK

Z

Mero4ut no3HaHrF B xtlMtlvl.
Mero4 ut nosHaHnfl B xl't\i,v1u: Ha6r oA *H r4e, 3Kcn eph M*HT ,, 3 Mepe H r e [r1 c: ro.] H 14 x,4x, M h 'ec Kora r 'r60p MAqAu. xr4 M r4Li ecK a' Jr /re paTypa, rz1 nre p ur:r.Haonrogars ceorcrra Ber-t]ecr B 14 vx[43MeHeHhq B xoau xHMhqecKlrx Lreax.urar,r. f  -og

,KaneHrqapHo - T€iM€rTr,r qecKoe fifia i-r t4poBaH me(2u a He,qenro, Bcero .Bqiacoe, v13 HivlX - 2 qacape3epBHoe apena)

i.e o

3
l-lpaxnavecxan pa6ora Ns 1

I?;5; ;H;; ;;n:ro 
n e c x e * pa 5 + r,, ; c c5 c p.,,s,f.\ s.:: !.." :: * r,,, ]1 *"r *r,.: f r * z ? i,.,

V.{iarucn npoBoAt4Tb xt4Mhqecxuri sxcnepfi N4eHTCoOnro4arb npaBfina TexHhKh 6esonartHocrz.or;asurearb nepBypn^oMorr{b npr oTpaBaerli l ffx, oxorax r rpaBMax, cBr3aHHbrx cDeaKTr4BaM n u nalopaTopH blM'o6opv4 ona r rheM 3ra roru rrbctr  c naf ionaro nHhr M
ff;fJf,T#i""##iuuuio tifo;;;- nrat\4cHvr BbrA'nrar ri4fro-re3br ,,i ,ipo*ep'>i ,ix

4
t{nc:rure BeLLlecTBa v c*ecv. ( t". o L

il[TJrffi :::ffi',;1; 
c n oco. oi o v vi c iKLi Bi'i4€]cr' orc i3 izi B& ii i,i I

&{eNtoHC'rFaqnn:

/o' o 9'.

. t  
|  )



C nrrco6sr oLt,crK't BeLLlecrB. Kp,cra' ln L43aL.{14F, p\vcrnnnn\nf, .I l a t l ona - ronH L to  on  [ , t ?k !  :
raccM cr p ef i H€ Be LilecTB c pa3u Hq H bl M ti Ot4 3t4LtecKlr M 14 cBor4cTBa M ra. pasgeneHheCMcCl4 C nofvto|]biO rMarHilTa.
Pa:nuqarb noHFlrHF (qhcroe BeLqecrgrl) ,1 (cMecb BeqecrB>.

/ 7  0 !
Teua :  <Oquc rxa  3a rpn3HeHHof  noBapeHHor i  conn .>Coerrro4a-rb f l  paBHla j.exHhKLl 6egonacFlocrh.
vrr'le'u pa3A€J-l'qrb cllec, Mero4aMh orcrahBaH nn, ev,nyrpoBaHhfl 14 BbrnaprB a'nn.

6
orag' lqecxne lt  xL Mu'ecKile FBneHHF. Xr,rwrnrrecxhe peaKLlHr/. /g- o?,! '1pu:r rar r  ) ( f4Mt4vr
peaiuhr4 

ecKt4x pearqnta r ycnoEll4F uo3Hl4KHoBeHVn LATeqeHuF Xr4MhqecKHX
{ln l",r n u cr n a I wt tA..
i- iarp,ss6F*ac oaxapa i-iarpeearirae napacp ^,i1. BganHlo4eiacre,e pacTBopos: xap.onaraHaTpirrl ll conRuor,r_Kt4cfioTbt, cynuQara tileArl (ll,l yr rragpot(cHAa FlaTpHF.
ff 3 ii Hl-il:ir il-":ffi ;',ffi :: J# "ni,,,i",r a ̂ ies'a ( u ) . p u.rlo po M rn rc Ko3 b, n p Ll
Pa gr yrqaru Sr,tslrvec KVe v xh Mt4qecKhe F BreH hF.

;#Jj:il';Jft.#,;;;u;*.-r"- p.n,.qu,ii oi,iircirpo-arb E re.rpag,i iia6nrc4aennuie

7
ATOfVI l t .  MOJ.  e}(VI tbt  t /  t4OHbl .
i  1 - .l _ rL r i i> r -v ie  d . l - i f  v iE ,  i v iO i i€ (y i1o i  V i  l iohA
Cosc, )veuHbt€  o f l  p€AeteHf iF .
Aet /c  l {cTpa u !4  H:
l lJapocrepxHe-BL,ie Mo'envl MoneKyn Me'aHa, aMMhaKa, BoAbt.
l::#::: J::i:'.fri;H, 

o' Jn'*vna,,, (xh M rA,aecxn;ioreMeH r, (,1oH,

i*,4",rrm MoneKynrpHoro n HeMoneKyJ.r'pHoro crpoeHhfi. U .,0 g
li e i4e c'ir:a irri {jfi gKyj-1 fr p H O i-o i,i H € ivl oja r'r o p (, -i u *, u,i".,e a rr n u -r;TryffiiJil: ;yffff Jy#ffffi:::# :iJ, . .BeulecrB oT -t vna KpncTAnnnL{ec_Kot4 peueTKH.Pa3nrq a'ru no'nrn* (BeulecrBa MoneKynFpHoro cTpoeHfif, ) 14 (BeL'€)cTBa HeMoneKynrp-HOrO ci-poeHilq) ' '  oopn,'ynrapoBarb onpeAe.neHrle noHr'4F (Kpr4cra.n-nrqec_Khe

5;;;; , ; ; '  
oi: iu'scH'qIb 3aBhcr4f '4ocrb ce,-- i i .re ;; , .u;,; ;-,  rJr,4na ero Kprcrannr4eec_xofi

I

f ( 0 9 ' .
iiepnola vari b- H bie n peAcraEin edv1fr

{ / o
Xia n4 ra Liecxia i,t ;neiu e i.lr. lvleranLr bl i4 H eM eror_ti.t bl
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f ]neixrn. jecxas pa6ora Ne 2

l loocrure h cnox(Hbre BeLuecTBa.
ii pocroie i4 cilrf)+(iibie Beu.tecTBa,



.QenoHcrpaUHH:

i!,I X;;r*l?il :X:,'rlL'*" 
^' 

" Fe Lr reerB n na :,H b, y a rperarH brx co,rroq F{ L4qx

ffiilili:'Jlffir'ii'ffi' npocrbrx (uerannur h Her\rerarnur) r,r cnoxHbrx Beu.recrB,
ra3 j l ' 1qaTb nOHrJ t " r
(HeMerar11 bi)  

4f i  (npocroe BeqecTBO) r,1 (rJ-roxHoe BeqecTBo)D, (MeTanflbr)  14

r l,/

lJsurr xvML'A C'Hocrre'bHa' aroMHaF Mo,oc?. i. lO .
/\rntulH:lc G'nL4tlt ' t i ,, lvltecht f)rr ' locr,rtenhHaq a-rrt^nHanMacea ,SuaruxHMHLr.lc*Lrx3Jre61gu' tO*

o n pe4 en nrb o'-{o*4TenbH yfo aTOM Hyfo Maccy sneMeHTOB.

1 1

3:ff:;,::r:;::'Ba cocraB,,"'::r: g to
o n p es ",, "' ; ; r""rK ffiffi t-ri*.? J; r, 

", u u n o, 
" r,r * u 

"c *a rv gro p M yn a M
1 t \
t t

Xrurqei:rne dcpn,tynur. OrsocrteKaqecrBt,.i,,LJ ,., ,,o,ru,u*.r*ur_nr,#::H#";i_TtJ?l:%ffi.ffeHi4F 
,orl,,^*r,!r*"o^*Soprr,lynanr

Pacc...rfirbrBc,'b 3rHocrTenbHyro MoneKynf;pHyto Maccy nc QoprraynaM BeuJecr'.

1 3
fl laccona'rore .x,4,r4L1ecKoro 3r.reMeHTa B croxHoM BeuiecrBe /t, /0
loffi ;,:# ff ff,fi"J *il;",;;* 

eHra B xpi M vr.{,ici(o il,r coeA h H et l vLA vcra H o e,r eH Hep a c c q r r u, u r r r, r,,. o B y ro s o r f o v il[X?:? l "# ;l?J,?[ 
r*gUj""; 

r,)'craHAerii'4Ba'rb npocrelru-rr* 60pryfibr Be..iecru no MaccoBbrM ,{ofl'rV oneMeHTOB.

1 4

Bane'rrrortrb Xt4tv*,rLtec*ilx eteMeHToB. 
'

onpegerreHtie BaJ-ieHTHocTt4 ,roto, xr4Mhqecr*irx gJ-leMeHToR n.r rrrn^.". ,  
1r. '10'coegnneunh ^vrrvrvrYsu^,lx SneMeHToB no soprvrynanr O'rHapHutxonpa'nennrh BAneHTHocTh sneMeHTOn e 6r,ar-14irH., lx coe,h*eHr'X 

..
1 5
(locraarre Hne xv1
g'1;;;;ff'fr#i-',.,?,l[,;,flti#J .rHapustx coeAqhHeH uh noBaneHrHocr, 

I,g_ | t)r'-ocr,3.rlt-r-t-l 
*lDl.r'rvt ittl^enrr,,* ao"grn t.ten,lnno r43BecrHcl,r eaneHTHOc'4 {}re*eHToB.^f Mta>7d*4tdtt'ii^ h?r-td_rr/ ,"7o-.r:y. ,zzz) ,. rrt /o .__

AroMHo-r ,4oreKVnf ipHoeyLreHhe.  
J / . , t0 .ocHoeH ure non br*e, r, 14F aToM rio_MoneKVnfl pHoro vqeHilF

.l t)
, c -

,rrfr*flj,



[- lonb3onilrscR ttH(lopl, laqlrer,t H3 Apyri lx t1c:Tor.]Hr,1KoB Arrc noAroroBKt4 KparKylx
nnnSr uFvvi i

a tl)' y
i larcoq coy.DaHeHr.q Maccbt  BeluecrB.
3axort coxpaFleH/r1 Macci) l  Beu-lecTB npn xHN4il\recKytx peaKqhFx. xtzlgnu r
j.l {:)!1'T S.l'l i:: r r 1,''i-. l" ir i*, B "il C lr,t O' I i)CC Ba

i lonusola'bcF, t4r(bopMaur/e14 ta3 Apyrrx rcroqH14KoB ArF nogroroBKt4 KparKHX
COoOLleH14r,1 l-lr,ler,lrb fl F€r3oHTaul|tA no ref,4e.

2tu
Xn l , ' t  t l . teaKt4e voa BH gH i lF.
i i .L-,ueDd;i ' r*v- i i l r - i ib i  u ypaBHq;l lv iFX xhMt4vecKH.x: peat i(L{NH, KaK orHoglgHt4F t tor-1, i . i€crB
BeuJecr13 Bcrynaolqfix il cOpa3yrcu.{l4xct B pe3yflbrare xfiMt4qecKori peaKqt4t4.
Yn pa>xn e s 14 F B cocraBn eH [4 r,1 xt4 M klL]ecKhx ypaBHeH r 14.
L4so6pa, 'xaib npocretaiul te xHMklqecKne peaKL{r411 c noMou-ibfo xnMhrrocKklX vpaBHeHfi f i .
Pa3nL l . ' r i , : rb  i lo t - iFTLIF  ( rHAerKc)  (Ko3SShU/eHT))
(( i , , ! .€-)vi: :  )"; . i l , . '11.. ' l r . latCt(Oit I_)l_i; , i f ,  tL, l  ! . ' ) , ,  {{), /p?BH!lH14il  Xl,4tvl14rlgCKCil pgaXUl,tH> .

i 'unst Xrui f , /p4qgg,ot4x peaKuhri.
TL,rn l . t  X lzr  r , ,4r . r r . r r^ : r {HX neaKr r ra i i  pear<t  lL lH eoelr .y t } {cr - rL4q,  p ie3rO){eFluc 3aMen teHr iq
. i i a6cp ; i  r 0pH  i : i s  oF t  b i rb t  I

/"9,{0

Pa3no) ( i lH i ,4e  ocHoBHoro  Kap6oHara  MeAi l ( l l ) .  pe la rLgar
Onpe4er rnrb  l4nbr  xMMhqecKi lx  peaKUHt l :  cc legrneHrF

3aMe[ieHhF N/eAr xefle3oM
pa3noxeHhr, 3aMeuleHnfl .

1

2 0  r  ,  ( r
-K€+r"uuf'tE-iiEF1-a-66ra-l$c1 frCmn < cr,4r,{z-/-1.(4 u</.( c U1.il - /u}'t 2
Tv rvn a : ti i-i * p E o - ii G ti &i"i i: ii b i e x ii iy{ i4 q e c K !{ e ii c, riti r n rt.>t
ooooqe'tu r/r cr/c'reMarh3hpo-Barb rl3yqeHHbrfi  rare onan.

Teva ? l { rcnopo.q.  {S . { )

:,
i \ lCiiOPi-,7.1

Oi,r3r. iecxtle cgior4crBa. i- loryrteHre. D
l{ncnopc,A. i iax:o44eHHe B npilpoAe. l ioryvelHne KrcropcAa B na6o paropt44 tA
npoM bt LlrneFl- f l  ocTt l ,Qe,. l  o H cr palJ,uu:
Qnsutqecxv,e L/t K]AMl4qecKre cBot4crBa KhcnopoAa. llonyvex vle n co6t4paH!4e Ki4c;opo,qa
l"a{:lt), i\0|. i Llbll"e{;i- leHi4ti Bo3Ay.{a t4 tJlel.rJAotu4 Ubt.recHeHr.4F{ 3OAbt.
klccfl eA O earu caOi'i crBa KucnopoAa. H a6n toixaru SrsiavecKre cBoricrBa KHCJ-ropoAq.
PacnogH;:sarb onbtrHbtM ny'TeM KrcnopoA. onr,rcuiearb xi lMr4qecKile peaKrlufi ,  )-,
Ha6nnflaeMh'le B xoAe A€Mrlv-1g1paL{hoH-Horo H na6oparopHoro oKcnr3pr4MeHTa,
lenari '  r lblBorlbl ,13 pe3yrtb'raroB npoBeAeHHbrx xr4Mr4qecKrx onbtroB. vqacreoearu e
co Bi"iecl I ol'; o6c;"'><ae| I r,1 11 p e3:il braTo B on bt ros

2.2
Oxcrl-i ur
Xh r,, l  t4. lecf(ne cgoicrBa Kt4cj*toooda.
Xrarur,re0Kr4e ceoiic i  B;r t(nuj-.opoiia.

1 3



[-oDer-nre Ol:crzrgsr. [ lpranreneHhe Krcnopc4a Kpyroeopor r(fi cnopoAa B
nnhn.)/ t  e |J,ena oNcrf la l t .M! i  :
)/ CJl O ir! l.4 ti 13C:j l-i tl l(t".1 O B e i.l 11 5] H n pe Kpa Ule H H F
J la6o l i ra ropHbte  on  b t rb t  :
O3sa r :nnr  neHr le c  06pa3r laMh oKct4AoB.
v n pa,\i( He H Afl HA COC] A LtJr e H ue cpopvr yj"l of,ctlix rf B no h3BecTHofi Ba.neHTHOCTt4.
l lccnei^cuarb oBoficrBa KucnopoAa. HaorrcAarb xr4[,t t lr . ]ecKfie cBor/crBa K4cnopoAa.i ln;rci ' i$a' ib i l f  i ivi i ' i ' iGcii ire peaKLit4ti ,  Haofl iof lo€vrbie Ei xoge AeivioFrcTpaui, loFi-Hoi-o 14; raOop i t  ropH{f ,  ro  3KCneprMeHTa
cocrannRrs tJlr:pnlyj. l t  l  oKCI4AOB no r3Bectgor, l  aanelHTHocrtl  3neMeHTos. 3anhcurBarbnpocir:zt, l .L11e ypaBHe n,An xvt|r qecKHX peaxuralr

t ,7

l lpaxruvecxan pa6ora Ns 3

f lony. rg11yre H ceof i  crBa KncnopoAa.
Co6nronerb nDiaBhr ta rexHLi tc4 Oeaonacuor : t r .
oK'i : :srsa ib i lepByfo i ' loMot'r-.{b npfi orBaBJreH14rri(,  oxorax ,, TpaBMa)(, cBF3aHHbrx cpe€ Krrl i33 1"4 U n na1oparopH bt M o6opy4 oaa H r eM
onncr, i i :arb xi/r\4rqecKhe peaKqtaH, n0oBo!,14Mbre B xoAe npaKTHqecKor4 pa6orbr.
f i  erra r,) Bbi tsoA b,i  N3 pe3yi1 braroB npoBeAeHHbr x xi lMr4qecKi4x onbrroB.

ropeHi4f i .

. , t

24
Otorr ?itfrorponHF Kr/cnopoAa
Oaori f ,3oi-1oElbi i l  oKpaH ArinorponhFl, arf i  c"rponHbte
14ccle-' , :ro*aru csoracrBa o3oHa. O6rncHgrb noHfiTi le

H,to4uQrxaqum
(af|j-toTponi4fl)

25
[3oegyx !/ r-rro cocTaB.

3"::l:r :o:.iy.x? 3aulurra arnroceepHoro Ero3Ayxa or sarpnsHenrfi.' r  rr  ) '1i ' r  t t :r tvt i  i : ;  r- ' t^rcrari i - iei ivir i  \ jpaaxeauii  
Fi:Gkl i+r, i i i  i -opei i t i f i  cr- ie; i ;5," BeL4ec,TB.3anHr;r,,sarb y,p€tBHeHHF xr4tr/t4r.tecKhx peaxL_ttttt t-opeHng cnoxHbtx Br3u{ecrB. OnHcutearucocTaB BO3"0y)(a

lloiit,lcBarbcti rzHsoprvrauLAeil L43Apyr,X rlcro..rH14KoB AJ-,F no.qroroErKr,r Kprgyxr4xcoo[:ir1c H r,r r,r I oros t,trb n pe3eHT a\tlvj n o rerv4 e

Tervia 3 tscl,uogrog. (3.t)
2e)
Bogopn4 Querqecxze cnolacrea. i lonyqeHne
Bogopc,a. Haxox<ge*He B npfipo4e. I-ronyqeHr/e BoAOpoAa e na6op'r opr1t , 

, 
,..,npor,4bil_tlreH-Hoorl4. iviepsi Oe:onactocrr npt4 paOcre c BcAcpcAol,l. erasitqecK,4eceokl crera Bo{ opoA a, flerr,to Ncrpa LIH t4 :

l ionyuerl 're BoAclpoAa B annapare Krnna, npoBepKa BoAopo4a Ha \.i*,1cro.ry, ropeHheBoAopolla Ha Elos4yxe H B Kt4cnopoAe, co6npaure BoAopoAa MeroAoM BbrrecHeHfieMBO3AyXr-t t4 8oAbt.
l'lcciie;i;;arb c6ot-;cTaa tsoAopo'a. !-la5ni.3iiaTb *i,rsi,ivecxi,:e caoiiic-i-tsa tsro,qopo/ia.Pacnoe Hasarb ofl  brrH br M nyreM BoAopoA. c'n r,rcsiearb xr MhqecK,e peaKL{hr4,xa6n n n a e M bt e B xoAe .0 eMoHcrpar_.p4oH-Hor() ol(onepr MeHTa.

4 q



flenaru BbrBcrAbl r43 pe3ynbraToB npoBe,[eH]lbtx xrlMt/L{ecKHX ot-lbtroB. vqacreoearu s
en R l\[earH o u cScvry,a a+uv l]e3yn brero Fr o r-l rrr ToB

27
XHNluqecxyte cBot4crBa BoAopoA a.
X14ndH.{eexvre ceoilcrBa BCIAopoA a.
r i f i i i  . l n l  i . n  -  q l - l r - a r = H n F i 4 T F n *  i ' i r r , a * r o - d ! . r , ^ L  i t r . , n , - ! n , 1 n  =: J v F v v v , *  l i r i v r - : t , t t j ; - .  ; ; i j ; ' : ; u i v .  , , - t a , r v v a v .

I la6oparopH ble on brrbl :
Beallrrlogei,rcleue BoAopoAa c oKcuAoM t\degr (ll)
l/lecfleAos€tTb cBofierBa Bo,qopoAa. HaorlrcAarb xMMnl{ecKhe cBoficrBa BoflopoAa.
Onilcstearb XklMt'1vecKile peaKqi{il, Ha5illifiBCMbr€: B xoAe naboparopHot-o onbrra.
o - = l : : ^ t  , - - : - l  '
r c , , , r  i vu ,Dc r  i  o  v  - c iUnc i - i i , i ;  Xy l i v i ! l { eC ; : i iX  D€a i ; i . i : , i , i

28
flpaxrnvecKar pa6ora Ns 4

: : on'"ri !+e i-i i-? e i;ogc pcJiG i.i i,i Cefi ego ea i{ }n * e ;-*.: Ei o ri cr=.
Cc6r-lrcgarb FtpoB14J-tE TexHilKr,! 6egcnacplocrrr
onlrr:urearb XHrJlr,1H€cKile peaKqHH, npoBrsflr.ttrbte B xc,Ae npaKTHCeCXOli pa60rur.
flenaru BblBo,q br 14 3 pe3yn braroB npoBeA eH F brx xl,t M rl\.tecKhx on brroB.

i enail  4 Pai:rsopbt. Bo,qa. (7.i)
29
Bo,aa Bogei B npuoo,qe H cnocoObt ee oLtr4c.ri(ul
ov't3vlLlecKu(3 cBolicTBa BoAbt. Merogur orrpepeneHilfl cocraBa Bo4bi - aHa1il3 14 cHHTe3
Asprrqnn BOntlt
fte*,1xe r;iiliii.*,i:
Ananng Bo;lbr. Cilrrres BoAbr.
i4ccrre4oeaTb cBoficTBa BoAbt. O6uncxqrb Me"roAbl
On rcurearb x,4 M klqecKne pea KLi v1u, Ha6 rt rc)A aeM ble B
3KCnepfiMeHTa.
-?a,'ii'il:=ifaTi:; y'pEBr.:€ i.,4fi >:v-if,itnu€cF.i,i"r. p€:,ii(:i ii.ri,i ,

a n

XHrrnpr.{ecKmt-. ceoficrBa H npHMeHeHfie BOAbI
fleuronern AuutA.
Bsar'iruioge*grgi+e BoAbt c HaTpi4c*i, Kajrbllreiv{, tui'r-Hr.i€M, o*cr4goi\4 KaNbi1r,i ', oKCrlAoMyrrepoAa (l 'V), orcn,qorra Soceopa (V) H ncnbtrafjue FonyL{eHHbtx pacrBopoB
t/tHAuKaropoM.
Ha6nro4arb x!4MhL{ecKne cBoilcTBfl Bo.Qbr.
on4crrearb xuMhvecKhe peaKq vv, HalnclAa€lMbre B xo4e AeMoHCTpau,hoH-Horo
3ie ii€;pi,iivi€hi€
3anfir:urearb !pdBHe HnF xnwnuecKklx peaLFrq,414

'.1 1

Boaa - oacT'Bc,onTenb. pacreoour
Pacr:iopviF/iaicT'b EeLijecrr B EoAe. Hacuiiiiiii-iibr€ vi H€iiacbiiEei..iHnig paijTBopbi.
KonxprernsNpo-Barb noHffTt4fl (HacbrreHHbre rrac'Bopbr), (HeHacbt{eHHbre pacrBopbr).(pacl BOpt4 MOoTb Bet4eCTB>.

onpeAeneHrJr coct aBa BoAbt.
xoAe AeMoH CTpaLlHoH-HOrO

4 4



32
MaccoeaR .aon.q oacrBooeHHoro BeLueclBe

HaxoxAenHe MaccoBora 4onvr pacr'opeFrHor-o BeLqecrBa B pacTnope.
Briqucneu,,e Macebt pacrBopeHHoro Beu{eor*a vr Bo4bi AnF nphroroE}fleHHF paerBspa
onpe4efi en noft KoHqeHTpaLlHt4.
Bsr'.ificnsrb MaccoByro Aono pacrBopeHHoro BeuJec-rBa B pacrBope, fwaccy
i lacTfiOileiir+CiO Rei"ij+CTFe ,,1 FOjii.i Ei-ii i.i j:]t1i-lTi=-;]*Hi,j, i-raf.TnOp;: CnpeEeneiiiCi,i
KOHLieHTpaL{ri11.

33
f lpaxru,{ecxas pa6ora Ne 5

FlprroroerreHl4e pacrBopoe conefr c ()npegenelnnofi
pae rBopeH H(}t-o BeqecTBa.
CoSrrrogarb fl paBrna TexH[Kt4 6egonacrroc-rn

MiccoErofr fionefr

l-oroafiru pacrBopbl c onpeAenenHot Maccosor gonera p?cTBopr-3nHoro BeuecrBa.

34
floe'openne lr o6ocqeH,e no reMaM: <l(rcrropofi>, ((BoflopoAD, <Bo.qa.Pacleopuru.
Bt-tnnnueHHe vnnaxH e+wil nerlreFrL4e gar! eLr r.tr) T€iu,rarJl
5 bi ilOr-l ii FTb y il paxileH HF, peliiaTb gaA Ai"i rri n O T eid Ai r,j.

JD

Koarponurrian pa6ora Ne 2
Ter*g ; " F,*c*+pcgr:, <<Eog-*)p+gli.
g5pf;r4arb t4 cncre r,.4arn 3H po-BaTb

Terr,ta 5 Konn*tecrBeHHbte orHoueHHfl iB xhMlt$4
36
i'vio:-irt - eilviiit-iLja i.ioi-'ii4-iecTBa BeGjgc.TAa i,vier;.::;rpijdfi ir46cc&.
,{eucrncrpaqytH:
Xruuqecru€f crceAHHeHHff KorhqecrBoM Be[i(]crEa 1 naono.
l4cnonugoBaTb BHyrpn- n MexnpeAMerHbte ctf i3u,

2 7

ButLt u r:neFr tnfl no xH M r4r.{ecKhM ypaBHeH HF t/r.
Bi'iqrt:neirvf i c ncnanb3oBaHi4eM i'ioHFTtrzi <iMitcc'r>, (i[4o,..ib)i, (Kor.ifi.{ec;TBo(MOnfiBHafi  fdacca),
PaccqururBa'rb Mons0HVro Maccy B€Ltjecrr3,?.
ii;i;tii:nx;b rio Xtiiv'i,i.ieeKrii..j Fopir:i/nair4 ,i ,iriiiii.lqecii:tiivi ;,ipaEiiGHi..i,f;ivi ivi6Cci,BelqeclrBa, ni) !'3Becr*ota naacce, K'flr4qecrB! t)flHOro il3 B.Tynarcu Jt x nnvnofl yq,aou.ll4)tcFt B peaKqhr4 BeU.lecTB.

3B
3aron Aeoraroo. MonRoxurra o6ueu ra3oEl

,.: Esilr* " F acr g+p:=! *.
k1 3y^1 g * * o, ta lla ar.epuan.

(5q )

Be[iecTBa)),

i"iojiti.iecTtse

, t ,



Buttl i lcneHhF c hcnorb3oBaHheM noHFT r4r r< uacca >. ( Mot b )), ( Kor i l  qecl rBo BeulecrBa )(MrtncpHac Maeea)  (MnnspHbrr i  o6xcrnrr l>
ButqrcnRrb no xi,rMr41ecl/M ci:opvrynanA n >:untlqecKi4M ypaBHeiyiFivi M&cc!, Ko;,{LiecrtsoBell lecrBa, MoflRpHbtta o6uerra no h3Becrnoi vacce, MonnpHouy o6t,eHry Konfiqecr*yoAHOTO h3 BcTynaou.lr4x nnn nonyqarcul/xcF B peaKqHi4 BeurecTB.

39
Ornocnrefl bHaF nfl orHocrb ra3oB.
Bi'i'-il ' icneHi4ti c hcnoilb3oBaHi4eM noHfrt-vffi <Olr-iocia]-eirbfiat firtrlrFioct'b ia3oB >PaccqnrurBarb orHocilTenbHyro nnoTHc)crb ra3oB

40
o6uen*isre orHoLUeHilq I 'a3oB noh xr4M14qecKhx oeaKuL4fix
Pacqero i  r io  ypaBHeHyi f rM xr / iMr iHec( / ix  pea(qni ,  

=- - - ' - '

BulrrrcnRrs clouerirHbre orHor,eHrr ra3oB npu xr4MilrecK vx pea'LJr,nx

Teua 6 Baxneru,e Kf laccbr  HeopraHHt{ecKux coeA,Henura.  (11. r )

LrKU/tA bt .

oxc', 'Aut Mera'noB n HeMeTa,-rnoa. oug,qecKre i l  x ' lMhqecxfie ceohc,reanphN4eHeH He OKCIlAOe.,Qeil,roncTpaqH H :
06pasriur oKct4AoB.
hccneg oaaru caofi crBa oKcH.aoB.Ha6nrc4a ru 6LrshqecKhe m xhMrqecKr ie
oKCt ,Ao3.
3anrcurearb  ypaBHeHi lF

42
[-nn poxcrasr  OcHoeaHhR.
K;r a c;Ch Srzi K,a L{il F. H O ivt e ii nrr aTy pa fl O,- r y,, g,, ui g
. [er r loncrpaqhH:
OOpaequr  ocHoeaHuf i .
l4ccle4osaro caolrcrBa rf iApol(crAoB. l- la6r,=rogarb *rf isyt. ' jecxre caoii :TBa ocHoB arurnl(rraccrsra L.1hpo-Barb rilA poKch.q bt.

43
Xi,r wi lrqecxne ceofi crea ocH oeaH fi ta.
Bsa,nrogevrcrnre c oKcHAaMh HeMeTarJ.roB Kr4c,roraMh pearq,n
HefirJr6nrze a+vu Krcnorso-ocHoBHbre uH,nuK;aTonbl
,QeruoncrpaqHH:
Hetrroanr3aufiR Lqenoqh xrcnorora B nprlcyTcrBVt tAHAtil(aTopa.
I la6o paropH ble on brrbt :
onurrur '  noATBepxqa-rc*{he xhMhqec*He ceo, icrna ocH.saFrr rHa6n roAarb xrMt4qecxne caoracrBa ocHor nnun
Pacn<isi- iaaaTb onbir i- ibi ivl  i i l reivi uienoL*i rJi i i , ic;r;aib ) i i i ' i i . ,r ! i icKrie peaKqrrlna6nm4aeMble B xoAe AeMoHcTpaLl , loH-Horo gKcneprMeHra r , r  na i5opalopHbrx onbrroB.Qenaru BblBoAbl 143 pe3ynbraroB npoBeA(3HHbrx x14M14qecKrx onbr..oB )/qacrBoBarb BcoBMecrHona o6cyxtr4 eHVn.
3an hcur eaTb ypaBH eH hF xr4 M r4L{ecKilx pea Kur h.

nor5 tL ieHre  h

cgo14craa

xlrMHqecKnx peaxilura

.1 >
t t



44
Arurdorer:Hbre oKcr4abt il rn.apoKct4abt.

f l  ar6oparopH bre on brrbt :
On urrut, noATBepx(q a-rcu{ile xh M t4Ltecx:re caorc'rea arrasorepH btx rHA poKCr4Aor3.
Onncstaarb xnMfiqecKhe peaKL{nn, na(inpl laeMbre B xoAe na6r:parclpubtx onbtroB
fiernaru BblBoAbt t43 pe3yn braroB npoE]eAeH H brx xr4 Ml4LtecKilx on btro B. Vq acraoaaru

, ^ . .  ^ t - ^ ,CO F ivieOTii OIvi OOCyltqeH tl ti

3anhcurearb ypaBHeHnfl  xHMt4qecKHX 1:eaxqrra.

45
Krcnorur
n -  - - - *
uLru I  icb.

KnaccrSrKaL{nr.
Horuenxlarypa flonyvenrae Krcnor. !,euoncrpaqr,tH :
O[lpaeqtr Khcnor.
An an raan po Barb cocraB Kilcfl or. hccn ep onaru csoracrBa Krcnor. H er 6r r:n aru
Sr.rsiruecrne ceofi crBa Kfi cncr.
Knaccu$u L{r4 po-Barb Khcfl orbt.

46
Xr,rrurqecxne caofi crBa Khcror.
Brairilviogeiicretie c MeTSt-r.l-'idMi4, oKci/iliarvir,i ivie'rilr-tfioB. BoirScriyirensHtririr r-.,xA
MerattoE!.
f ia6oparopHbte onbl rb l :
Or urr;t, fl oATBepKq a-rcqfi e xh M r rlecKlre c aoracrBa KhcJtor
O n hcut earb xnM hqecKre pea KLl t tu, nati nrcll aeM br e B xoAe n a6oparc) p i-i br x o n brrorj.
f ienaru SblSoAbt x3 pegiinbTaToB npoBeAeHHblx Xr4f,44rleCKr.lX ct-tblTLrB ly. lacl3r;ea-i;
coBMecTH orrt o6cyx<,qeH H u.
3anncurearb ypaBHeHHF xr4MhqecKhx peaKqra h.

47
Conu.
cpegi-ri,te cor-rii,r. cnocoOi'i ilonyqeHNF cor-iein ffenoi.icrpaijnr,i:
OOpasL{ur coneri.
An an usu poBarb cocraB conei. lzlccne,qoearu ceota craa coneri H a6n ron aru
Qrsrvecrfi e ceoficrea conefi .

4B
Cecracrea coneta.
Bsii rl vi oA efi ilrBh € con e rrr
3anncsraarb ypaBHeHhF

C MeTafifi aM r iolCnOTaM14, tri€ftOgafvit
xr4 M t/L{ecKrx p ea xr{,t t t

+ Y

[-eHerfi.{ecxas
Yn;laxnenur a
reHerHilecKy,to
l.ic laHliB.ri{egr L,

coenalesHfr.

cBF 3b Me)(q y ocH o B H bt tuil4 Kna cca rv,i fi H eo p ra H rl rt ()cKt4 x coeA i,r H e n i,i r,r
cocra BneH vtn xL4M^lecf:t4 x y pa B H e H ll ri pea xL1 ra ra orperxa Lo u-l r1x
cBff3b Me)|(qy ocHoBHbtv[4 KJlaccaMfi HeopraH14qecKHX COeAl,1neHrra
fgHeTl{r ls0it l ie cBr{: l t{  l ,{e}Ir, l . \ '  t )OltL\B11LI},1I i  } . , j i : i , . 'c: lr ,1t j  i lJ0i,1i i l t f  r i i i t j i  f . , i i } ,

/ g



3an Hcur aarb ypaBHeHuF xt4 M t4r{ecKHX pcrilKt-li4 t1,

flpaxruvercKiar pa6ora Ns 6

Peuexue rgKcneplrMeH-TanbHbrx 3agaq no reMe: <Baxnelruri le Knaccbl
HeOnra H r,l UArC-KHX COe4.u HeX U fr . >l

Coenrogaib i lpaBnna rexHi4Kt4 6egonacrccri4
Orasurearb nepByro noMou-lb npu orpaBneni4flx
BeaKruBaM u n na5oBaropHbtM o6opygonaHr4eM
npoBoA14Mbte ts xoAe npaKThLtecnofi pa6crrui
.[enart BbtBcrAbt r,13 pe3yfl bTaToB npoBe,neHHbtx

oxorax h TpaBMax, cBf l3aHHbtx C
On l,tcst earb xfi t/rytLtecKile oeaKuHt4

xmM t4LtecKHX ofl btToB.

5 1
KoxrponuHan pa6ora Ne 3
Teua:
<c B a g H * :i u:. rp ;g1 3 n ,- b ! H eo p !'a H t4 r.1 9 c { :,: :{ t r :eg il x e x * ri. ri
G6obi4arb L1 cmcreMaTil3r,rpo-Barb yt3yq eHhii)tri ivraTepman.

Teua 7 f lepmogu\ecxuit 3aKoH H nepuog'rq{ecKafi crcreMa xMMHqiecKHx
3neMeHroe 11. 14. MengeneeBa. Crpoelrne arorvra. (gv)

Kn a ccre $ r,r Ka q 14 F x t4 M t4 Ll ecKhx ofi e t 4 e HTc Et.
l-lon:arre o rpynnax cxo.qHbrx gtreMeHTo*. Ek;rec:rgeHHbre ceMeii(lrBa .xfiMHqecKhx
3flet\neHToB.
,Qeanoncrpaq 14lt:
i ' iep'i ' tugravuLFaH t-i 'rr-iet{a ;. i4FiH''. i8,-. i i .!,r.x. i: j  iBii l ' :H: -, i, f i  i ,!. ivi=r.lge-. iEUuil. i i lCX.3i
Ohgr,tqecKfle ceoficrBa u1eno\rHbtx Merafi floE,i.
Blavrrraogeyiclsne oKcklAoB Harpun, Marut4n, *O,;dlOc,a, cepbl c ao4ori, r4ccneAoB aHne
CBOIr CTB nOfi y'qeHHbix ['IpOAyKTOB
Bsalruogettclere Harphff v Kanvn c Bogot4
Olr.,rl luenrl, ln cnnfi crBa ra ncreHoR
Bsairuogencleiae afiictuini-ii4F c xncpcM {ipi:,uicni }r t4oAorv{,
Knac;cr$u Llt4 po-Barb Ll3yqeHHbre xHM r4rrecKta e efi eMeHTbr H r4x coeA nHeH hF.
e pannuraaru cnoficrBa BeulecrB, npnHa4ne)xaruux K pa3HbrM KnarceaM. xr4MhqecKre
S.neMeH'r-bt pa3Hbix rpynn.
onucurnarb xnM,qecKfie peaKqrAn, Ha6nt<)f lar3Mbr€ B )(oAe AeMoHcrpaunoH-Horo
3ir.ei1i3pi'iivieiirii. fiena;s SbiFogbi i,is pesyjibiii"icti ripctser:,eiii.ibix )ti,iMtl..iecKi,ix ciibiToe.y\.{acrBoBaTb B coBMecrHoM o6cyx<,4enn n.
3a n H cur ear b !/paBH e HvlA xvlwnqecKux peil rqn u.

6'l

fleouo.a llqecxn li gaKoH
fi. ti. ivien4,;leeaa.
f"l pep, nocu t rtRV vl t cr apvfr co3A a H r4F il epr4 OA ilL{eCKO-rO 3a KOHa A. 14 . Meua enee-Ba
Ileprro4rvecxru 3aKoH B cpopMynhpoBKe [. 14.Men,qenee_Ba
ocyuiecre nnrb noncr r,trr$oprvr aqnn 14 cof rocraBJlrrb rari$opivaq ytfi vt3 pa3Hbrx
14CTOqHHKOB.
{t c p ili 5,' :-: l,r l,- i} B el r b
!-lepro4i,rv€illKi4i,,t 3aKoH !.14. MerigefieeBii i4 [,aci(pbiBaTb ero cMbicn.

/ 9 )



54
fleonoa urqecKafi chcreMa xL,r MLlqecKrl )( 3neMe Hroe E, [4 . MeHgerneeBa.
I lr lXS i<ar rpaSi, lLiecKoe oro6paii<eFrvie i lepi4oArqecKo-ro saKoHa. Crpcelvie nCX3,

BelpqaHTbl  ee oQopuneHhF.  Ohshqecxu14 cMbrcn nopnAKoBorcr  (arounoro)  HoMepa,

HOMepa nephoAa r  HoMepa rpynnbl  (AnF 3neMeHroB A-rpynnl
Xil pa rre pr 30Barb crpy Krypy nept,to4,4 qecxo ri ra6n vi qst

Pasn/qarb neproAbr, A- u 6-rpynnsr O6t,RcrrRlu $r,rsiauecxrau curtcn nopFAKoBOro
HOt",lepa X!41,4'lqeCKCl-C SnelleHTa, HOi'"4ep03 l-pyflnbl ,4 l-1?pt4Orqa, K K{iTOi,'; i l '" ' l  3.1 131"4€iH"i

npylHaAnexhr  B f lCX3;  3aKoHoMepHCcr-ra h3MeHeHrrq caoicre,  3n€iv l€HroB B npeAef iax
'  Maf lbrx  neproAos ra A-rpynn.

Llroo"rr. aroMa.
.  f i ,4pO t4 S"neif iponfraq O6OnOqKa. COC-rar eiTOi./ iHbi.x: tAep, i lpOl'Oribr i , i  r iSr;rTpCnoi

[r ' lgoronur. 3apnA aroMHoro FApa, MaocoBoe L]hcno yt orHoct4TefibHac aroMHaR
M acca. Conpeuennan QopnaynhpoBKa noHFTr4F (xr4Mr4Lrecxrta enerveHr>.
YcraHaenilBarb BHfrpi l- MexnpeAMerHbte cBFgh.
Onpegennrb \ ihcno nporoHoB Her4TpoHoB. 3neKTpoHoB y arorvloB xt4MnqecKfix
t r r G r r a u r - n a  r r n n r l n L T  r l o  f i f  Y a
v r  r v l v r v r  |  |  v u ,  t r v r  l v J  l 9 v  I  / l  |  |  v /  \ v .

56
Pacnpe4ef leHHe 3neKTpoHoB no 3HeplerL lqecKhM yDoBhFM
f-loHqtlr ler o6 sweorerri \ .{ecKoM vnoRHe f:nerrnoxnol,r cnoe) ero euxocr,r 3anonueF]He
SJ.19KTpOHHblx CnOeB y aTOMOB 3rleMeii-rotl  Mai,rblx neptrCAOE .: lei<-pUrir ioie l ;(eMbr 7i
oreKTpoHHo-rpaQrqecrre SopMynbi  CoapervexHan Qopvryni lpoBKa nep'4oAraqecKoTo
3aKOHa.
cocraeflnTb cxeMbr cTpoeHhF aToMor3 nepBbrx 20 sneueHroB nepvroAvl.-recKovr crcrevrr ' i
SJteMeHTO[3

laurarrocTb cBoHcTB aroMoB or norox(iHrzl l  ir  nCX3 n V lv4eHnerreena
XaparrepilcruKa xuMr4qecKoro oneM€rHTa no ero noflo)r(eHhrc e nCXS
n  t A  i  r - . ,  , . ,

I f .  v l .  l v l q i n l r l \ ; J l c t c D q  v l  u  l L / Y ^ y t  J l . J ( r r r y l t t  u t u r j ( t n v t n  o l u r v l c .

Xaparreph3oBarb xvtMrLtecKue 3reMeHTbr Ha ocHotse HX Trolrc)xeHvrn I i lCXc ra
oco6eHHocrei crpoeHnF ux aroMoB
fienaru ytuo3aff ircLleHrt o xapaKTepe H3MeHe uurg caorcrB xrlrvirL4qe]cKr1: oJreMeflTOB c
yBeni lqeHueM 3apnAoB aToMHbtx nAet)

5t]
3naqenue nepro4rqecKoro 3aKoHa Af  n pa3BHT' I4F HayKt
)i . .nsHu u Hayvnurra noABrr ! lzl  Mer-r4ene€)-Ba
l-l on usoaarucn ral$oprvra qraera h3 A pyrrx /cro'..r H t4 KoB Afi n noA rorc r3Kr r(parKHX
^ , . ^ 4 ,  , , 4 ,  , ,  ' , - .  r ^ - ^ ^ , . - ,
U T J T J U L L I ( ; n y t y t .  I  u  t L r o y t  t o  t t L J ( t J c T t  I  c ) L J V t l t  i  L J  r , - i v t r ; .

h l a

il'orrop*n rle t4 o6o6uleHHe no TeMe <,|-leproAr qecxnn3aKoi-t t4 nept4opt/iqecKafi cncTeMa
XI,,1ML1L]CCKl/IX

i i j rer,reH.r-ci:  , ! .  ' r1. i ' ,4er-r4eleeaa. CtpoeHl{{) arur.4a ))

1'  { .



Burnonnethe ynpaxHenun no reMe.
f)6116ri |ATr\ ir1 nl4creMal,3t po-Rarl ' 3HaIIirq rln rer\ne

Ter'rra I XyrulrqecKan cBn3b. Crpoenne Beuleerea. (7v)
60
Sne,xrpoot" pn qa-Ten bH ocTb xr4 M 14 qecKyr j( orreMe HToB.
*nl;,gggfleH]rg e-nei<Tr]rJej-pHUa:TgrbHc!:j L4 ,!. i4fulali,gclit4x gngn4*HTcB ir](r1 noJrcxgH],!rc s
NCXS
cpaexrea-ru ceoticrBa xHMhqecxhx 3neMeHroe B 3aBilcr4Mocr!,r ,or r4x 3neKTpoorpr4qa-
TOfltrHOCTI4,

o l

Bra gt xtiMl4L{r-icKofi cee gH.

Ku=il.i leri'tfiaii Heiior-ifrBHafr fi KoB&:-i*nTi-j{ifr i icjli.iDiiS;t eBfr3b.
YnpiaxHeunA Ha onpeAeneHneruna xnMrlLr€cKoh censn B coeAhHeHhrf lx;  cocraBfieHne
cxeM o6pa3oBaHhF CBR3er,r  a coeAHHeHnflX.
Pag:rrqa'i"b pia3HoBl4AHocrh xttMi4L{ecKHr: celgeri no ,lx ocHoBHbifir xaparffeptlcri4-KaM

62
L4cH Hac cBn3tb
,Qeuoncrpauhr:
Crrnrtnrapn+FlllA fut3tTro-xuivtHuecKuy r:ru'lf icrn r:o{}J' lr{HeH wit r: xoaanAHTHLlrMLl r, l
L40H i"ibtM i4 c gF 3F Mri.

onp'eAgagrb riln xilMt{L{ecKclta caRgn B c,ocAr,rHeHuFX Ha ocHoBaHhI xl4NaNL{ecxor,1
$opwr,vnur

63
Banenrnocrb. creneHb oKhcneHrR. 3aof l t l  i loHa
il['a*o'i.,-'a ci' ipBfr€.ficiiNt cTeileHelj oKkictir:;rirzii .]:jt€ivje nToE.
YnpetxneuvA Ha onpeAefleHhe creneHH clKvr(; f leHhn oneMeHToB E; coeAi lHeHhLl;
COCT a Bne H he QOp M yn bl BeU{eCTBa n O CT$ rl Bd 1,1 OKt4CtteH uff gneMr,3HTOEt.
c pa nne ri N e non ar nh ( Bafl eHTHO CT'., >> a4 *:CT€r.le H o oKytcJ-ieH fi fl ) .
onpe4ennrb (lreneHb oKrcneHhf; gneMer{Tor} B coeAmHeHilcx. CocraBfif,Tb cpopMyflbl
=e lj$cT * f l a,i i_rT g n e !-.i t,l ci i,, t4 c.ft t) H !1 F .jj-i € a,,1 il r i i o _r

oz+

o xnc n nrej"t bHi3 -BOCCTa HOBrTe.n b-H bte pr3a K 1,,k1 11.
VnnaxteHuc rr  cocTaRneHHt, l  vnaRHeF{i ,{ f i  { lFl l )
-?afi itcur saTi> y paBHe* *" n poar*fi uinx O ti p.

t-i r\

!::l-?f--Ae 
vt o6o6r4eHvre no reMe. <Xrr'rviqecKan cEF3b. Crpoenr,re Eler4ecrBa.)

5 :.1 n [r J I H g H 14 *,,, n OE.y :.-.: *i,a Li t () T g l,{ U
cocr;aenRtu cloa"" 

"Tefl 
bH bre r,, o6oei u1a $ u-l!-4() ra 6rr u qur, cxeM bl

66
Konrponunan pa6ora Ne 4
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Peeepe

Tel* iri : aiir;ptiolll l. iee-xri * 3aKoii

E. L4i. Menge.neeBaD, <Crpoenre aroMaD,, <Clproenue Beqec.rBaD.
O6o6qarb H ct4creMarh3rlpo-Barb h3yqenxirrra M€rTepnan.

*:cr-o o* qese,s

HHOOPMAqH(]H r-t bt E MATEPI4Aft bl
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l- E PyA'r?trvlc, O [-. tDenbAMaH Xnuun B rnacc. yve6nrax-M.: l- lpoceeuqeHhe, 2A14.

Pexonne*gyeMaE nlrreparypa Efln yqetu{nxcfi
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