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9 rrracc

floscnurerbHaq 3arrucKa

.{annrd Kypc 3HaKouur o6y.raroruuxcr c flepBonaqaJrrHbrMrr 
""t""""ntMI4 

rloutrr,I flMkr Ha
3MlI4pI4rtecKoM H aroMHo-MoneKyn-tlpHoM ypoBHe (nrolercy:ra, aroM, qrrcroe BerqecrBo, cMecb I4
pacrBopbl. xr4MI4rlecKr.Ifr :,rerrenr, Be[IIecrBa flpocrble H cno)KHLIe, BuLIIeHTHocrb, xLIMI4qecKue
3 HaKr4 rz $ opnry:rtr. xrzM Hr{e cxax pearcqlrx).

Kypc <<XnNrrE.s rns Aerefi c orpaHl4rreHHbrMlr Bo3MolnHocrrMa 3AopoBbr) [pr.r3BaH,
I4clonb3yq lrnTepec oOyuaroquxcq K oKcrrepr4MeHTaM, c$opvrnpoBarb yMeHue Ha6nro4am,
Aenarb BbIBoAbI Ha ocHoBe sa6moAesufi. Peurarr pacv€trre 3anaqzr Ha ocHoBe IzMeloullzxct
:uanl.rfi no MareMalrlre. Muoro BHHMaHus olpaulaercr Ha rexHHKy 3Kclepr4MeHTa, yMeHVe
npaBl4nbHo lt qdrxo onucbrBarb pe3ynbrarbr sKcnepr{MeHTa, [ptr3HaKrr peaKrluit. Llsyuarcrct
npaBl{na rexHrrKr4 6esonacHocru. 3xcneputrenr BKJrroqaercs B TBopr{ecKr,re AoMarrrHrze u
npoBeporrHue pa6oru.

Kltpc <Xuuus. rrs. Aereft c orpaHI4r{eHHbIMIr Bo3Mox{HocrsMr,r 3AopoBbr)) co3.4aH Ha ocHoBe
lporpaMMbl IIo xIIMI4LI O. C. fa6piren*ra u Pygsuruca f.E., r{epno6enrcrcofi f.M., rrrfl
o3HaKoMJIeHus. c KypcoM xIrMI{H. Paccqraran Kypc Ha 34 qaca B foA (lu e ne4emo). Ilpaxrurca
noKa3blBaer, r{To ruKoJrbH14KaM rpe6yercr onpe4e,reHur,Ifi ttepv oA BpeMeHV, qro6rt
aAanTl4poBarbcq K HoBoMy npeAMery. [or{yBcTBoBaTb HHrepec K HeMy. oco3HaTb efo 3HaqeHrae B
coBpeMeHHoM MI,Ipe. llporpalrua KoHKperIr3r4pyer coAepxaHr{e npe4MerHbrx reM
o6pasonareJlbHofo craHAapra, Aaer paclpeAeneHl4e yve6Hrx rracoB rro pasAenaM Kypca u
IIocJIeAoBaTeJIbHocTb kr3yqe]H]1lfl TeM I{ pa3AenoB yue6Horo [peAMeTa c yqeToM MexnpelMeTHbrx
u BHyrpIrlpeAMerHbIX cuaefi, JIorI4KIa yue6Horo [pouecca, Bo3pacrHbrx oco6essocrefi u
orpaHHrleHHbrx Bo3\{otxrrocreii 3AopoBbq o6yvanrquxct.

O6l'qeHue crpor.r'rcr c yr{eroM nclrxo{a:uqecKr,{x oco6esnocrefi o6yuarorquxcs. Tar
KaK Aerl't ucllblTblBalor 'lHar{HTelTbHbIe 3aTpyAHeHHs e o6yueHurr r4 ycBoeHrrl4 rlpofpaMlraHorb
MaTeplralra B IIOJIHoM o6rdue, ona o6yuaeTcq ro prHl.uB4Iyanruofi nporpaMMe, n xoropofi
Aaercs cplcreMa MTIHI,IMaJIbHbX 3HaHI,Ifi. CooreercrBeHHo coAepxaHr.re yue6noro l,irutepvrana lr
KoJII4qeCTBO r{aCOB IIO TeMaM Bapbl{pyeTc{ B 3aBI4cLIMOCTI,I OT BO3MOx{UOCrefi O6y.reUUr
o6yuarorquxcx.

[auuax nporpaMMa axueHTIrpyer BHIIMaHVe Ha Mex(npeAMerHble cBs3u xLrMprtt c Apyrr4Mr{
ArICU14Irnr4HaM14.

llpe4novrenze B Kypce orBorl4rct $opnanponaHr,rro npe4cranleHrafr v nonsrzfi KaK
rlepBoocHoBe, a He reoplzl{. Xors ycr4nue rofi vrrr4 uvoit cropoHbr orrpeAenrercs
[cLIXoJrofuqecKI{MIr oco6esnocrxnrz obyuaroilIuxcs r4 npaKTarrecKyro peanr.I3arluro AaHHoro
Kypca peuaer yqr'rTenb.

flporpanrnra <<Xulr^us, Ar's nereit c orpaHuqeHHblMr,r Bo3MoxrHocr.rrMr,r 3AopoBbr) [o3Borser
pa3BfiBarb MbrlrrrreHlie c v'ldroM r.rx Bo3pacrHbrx r-{ ofpaHr.rqeHHblx Bo3MoxHocrefi :4opoera,
cuoco6creoearr Sopv t.l poBaHr,rxl xr4MHr{ecKofi rcy,rsryplr.
HoeusHa rlperycMarpaBaer H3yr{eHue lepBoHarlanbHbrx xr{Mr{qecKrrx nousrufi KaK rro.qroroBKa
K BOCIpI4{TLIIO Kyp0a XIIMI4ITI, a[.anTaIJuIrI K HOBOMy IIpeAMeTy.

Ife"rr Kypca - pa3BlrBarb MbIIIrJreHrre Lr r4rTepec K [pe,4Mery xr{Mr4r{, croco6crsonars

SopnrraponaHlto y o6y.ialorquxcq guaHufi u ywemuit, ueo6xo4r.rrrabrx B rroBce4nennofi )Kr,r3Hrr Ant
O,esonacHoro o6parqeul{q c BeulecrBaMa" Hcnonb3yeMbrMr,r B 6rrry, Bocrrr{TaHr4e orHorrreHrds K
xuMriL't KaK K oltuoNl\' Lt't pa3AenoB ecrecrBeHHbrx HayK. Ang lerefi c ofpaHI4rIeHHbIMIr
Bo3MoxHocr.flMl4 3lopoBbr rrpr4 H3yrreur4r4 yue6uoro Kypca x:alv'Lru craB.srcs re xe yve6iro-
BocrIHTareJIbHbIe IIenI4 kr ga4a'uv. OAHaro oco6ensocru rcr4xr4qecKofo pa3BLrrus. Aerefi
yrasannofi KareropIll4, rlpexle Bcero HeAocraroqHa c(popuupoBaHHocrb MbrcJrr.rreJrbHbx
onepaqnfi, o6yc:rauuBalor AorIonHI4TeJIbHbIe KoppeKrlr{oHHbre 3a/laril4, HarrpaBneHHbre Ha
pa3Blrrl{e lr;rclurerrHofi v peuenofi AesrerbHocrr4, Ha IIoBbrrrreHI,Ie no3HaBare:buofi
aKTI4BHQCTLI lerefi. l{a co'lAaHHe 1,c,roeafi ocMblcr'IeHae BbrnoJTHseuofi y.re6uoii pa6oru. B ceqsu
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c oco6eHHocrtMl4 troBeAeHl4q 14 .qeqrerbHocrl,I grl4x o6y.{arcuuxcs Heo6xoAr.rM crpoxaiwmft
KoHTponb :a co6:noAenIreM npaBLIn rexHIrKI4 6e:onacnocrr{ npI,r [poBeAeHr4u ra6oparopHbx 14
llpaKrl,IqecKux pa6or. Do:muoe 3HaqeHr4e Ant rlonHoueHHofo ycBoeHr.rs yve6Horo Marepr{ana
no xHMI4H nprzo6peraer onopa Ha MelKIIpeAMerHble cBq3r4 c raKHMr.r yue6Hurr,lz [peAMeraMr4,
KaK ilp[poAoBeAeHIze. reorpa$ux, Sn:zxa. 6uo:roruq. flogeorss paccvrarpr{Barb orr4H rr ror }r(e
yue6Hrrfi Marepua,'r c pa3HbIX TorIeK 3peHlrs. Mexnpe4vrerHbre cBfl3r4 cnoco6crnyror ero
nyqtueMy ocMblcJreHr.{ro, 6olee [poriHoMy 3aKperlneHr.rrc flonyqeHHbrx guanufi r4 npaKTr,rqecKrax
ynaeHu[.

B xoAe ocBoeHl4s Kypca o6yvarouuMrlct Bo3MoxHbr raKue Sopvrsl r.r MeroAbr pa6orsr rax:
1. OpraHu:aqHoHHo-ynpaBJreHrrecK14e:

cJroBecHbre (paccxa:, o6:otcHenne. rroBecrBoBaHr4e, paccy)rqeHue, 6ece4a, pa6ora c
y.re6Huxol,r ra xuurofi);
H arr.fl AHbre (u:r:uocrp aqr4 rr, [pe3 eH T a:q:ztr, n a6mo4eune, AeM o Hcrp ar\uu) ;
rrpaKTuqecxue (excnepr4MeHTbr, [paKTr.rqecxue pa6orrr) ;
caMocrorrerbHbre pa6orsr:
pelueHL{e 3;1. '13'1.

2. MorueaquoHHo-crr{Mynxpy}ouze:

o [r{[?KTr4rrecKr4e nrprr (xrzrrau'recxufi. pe6yc, (Kpecrr.rKr,r HoJl4Kr{) u 4pyrue);
r TBOPq€CKr4e 3aAaHran (COCraHreHr4e KpOCCBOpAOB, AOMarrrunft xralrrzqecrufi SKcrIepr,rMeHT,

pa6ora c lononHr{relrrrofi :rureparypofi);
3.  Konrpo l rHo-oqeHOLrHbre :

. TTHEVBIT,AYA,ISHUII OIIPOC;

.  f l r4cbMeHHbrepa6or t t :

r T€CTbIi

. XHMI4I{CCKOESKCIICPHMCHTIIPOBAHITg.

BIrAu *r {opuu KoHTpoJrflzlrn4rrBulya-nr,Httfi v (fpouranrHufi o[pocbr; pa6ora no
KaproqKaM: xr,rMrrr{ecKufi ,fnrrasr; [paKrrzqecxas pa6ora: caMocro.f,TelrbHbre pa6omr; recrosrrft
KoHrpo-lb: coc'ra]r,reHl.rc ra6,rnuu: ilpoBepKa Aonraruueii pa6orsl; ollpoc [o BoilpocaM
npe:eHraul4l4, npocMorpy y,re6Horo Qunsna; 3atulrra AoKnaAoB, peSeparon, coo6uleHufi;
oKcrpecc-orpoc; orIeHKa rJraHoB re3lrcoB, Borpocbl rpynuonofi pa6orsl; pa6ora c IICX3 I.I4.
MenAeneeea.

Pesy,rrrarona ycne[rHoro rlpoxo]I(AeHrrq flporpaMMr,r Mo]Ker cnyxr4Tb yqacrxe B
xI,IMI4r{eCK[x BIIKTOpI4Hax, I4HTeJItIeKTyanLHr,IX ?Irpax rro xkIMLIvr. llOlyvennue n paMKax
AaHHoro Kypca xr4Mrir-recKr.le 'lHaHHq e nanrlreiiureM Moryr cnyxrrrb ocHoeofi An.s rroAforoBKr{
o6yuarorqnxcr rc esl6op.v orpeAeneHHbrx nporpeccufi, cuoco6crBoBarb $opnupoaairuro y
o6yuarorqraxc.s 3HaHufi u ynreunii, ueo6xo4IIMbIX B noBceAHeeuofi xH3Hr4 4lr 6e:onacHofo
o6parqenna c BeruecrBaMn, LrcrroJrb3yeMbrMr4 a 6rny.

CucreMa oqeuunauuq vcuemuocru npoxor(AeHuq Kvpca
Pe:y:mrarrt o6yveHutr npotreAeBTI4qecKoMy Kypcy AonixHr,r coorBercrBoBarb o6runu

3aAar{aM npenMera. Pe:y,rurarrt o6y,renur oueHr.rBaK)Tcq aucpSepenur4poBaHHo rro
nqru6afl,'rrHori cuc'renre. flpa oueHKe seo6xoAnvo y,{Hrb]Barb raKue KaqecrBeHHbre rroKa3arenr4
KaK: oco3HaHHocrb (yuenae [pL{MeH.f,Tb nonyrleHHyto nH$opnraquro), ronHora (coornercrnze
o6revy nporpaun,tsl).
flpa oqeHxe yqr.rrbrBarorcr cyulecrBeHHbre rd HecyqecrBeHubre oruu6xu.
Pe:y.nrraru o6yueHvr lpoBeprrorcfi B rrpoqecce ycrHbrx r4 rrucbMeHHbrx orBeroB
o6v.{a}otuuxc.q.



O6rque ue"ru x\  pca:

. ocBoeHrre eaxHefiIxux :Hauafi o6 ocHoeHbIX ttoH.grusx I.{ 3aKoHax xIrMt4I4. xraNru.IecKofi
C14MBON14KE;

. oBJ'raAeHne yMeHIrflMI{ sa6moAarr xI4MI4qecKI.{e flBlreHLrfl, [poBoAI,ITb xl4Mu.IecKlafi
3KCnepHMeHT:
. pa3Bullle [cl3HaBal e. lbHt,lx L{HTepecOB H I{HTeIJIeKTyanbHblx CnOCO6sOCrefi e rrpOUeCCe
ilpoBeneHr4q xr.rMHqecKoro 3Kcrrepr4MeHTa, canaocrbqrenbHofo npuo6pereHnx zuanuit B
coorBercrBr414 c Bo3H14KatorrluMrr nrr.r3HeHHbrrur.r norpe6HocrqMV,
. BocrrlrraHue orHorrreHrrs K xt4MI4I4 KaK K oAHoMy u3 rpyn4arvreuraJrbHbrx KoMnoHeHToB
ecrecrBo3H aHtrfl. H oneMeHTy o6rqe.renone.{ecrofi Kynbrypbr;
. rIpI{MeHeHue [oryqeHHbrx :nanuft u yuerurfi 4:ra 6e:onacHoro ucnoJrb3oBaHr4.[ Be[IecrB r4
Marepl{anoe e 6rtry. cenbcKoM xo:qficree 14 Ha rlpol{3Bo.4crBe, pemeHr,rs npaKTvqecKrzx 3aAaq B
noBceAHeBsofi xn:sr.r. npe.qynpelrAeHut qereullfi. HaHocsxlr4x BpeA 3AopoBbro qeJroBeKa r4
oKpyxaroqefr cpege.

O6rque:aAaqu:

$opnanpoeaHr.re qepe3 :
. aKTn Br.llauH K) rI O:r l{ asar-c,t l,H ofi Ae.fi TenbHocrtr o6y.rarouluxc.{;
.  I IOBbIUICHAC YPOBHq HX YMCTBCHHOIO PA3BI{TN,f l ;
. HopMaJ'Irl3aur4ro r.rx yve6uofi Aegre:mgocrlr ;
o KoppeKur4ro HeAocrarKoB 3MorlproHaJrbHo-Irl4rlHocrHoro Lt coquanbHofo pa3Bl.{'rrls;
. oxpaHy 14 yKperrneHrae QnsuuecKoro r4 HepBHo - rrctlxrrqecKofo 3AopoBbr;
o coult €LrrbHo-TpyloBlTo a.4arrTaur4ro.

tr4sSopnraunoHsoe o6ecne. lesue rypca.

{aHHrIfi xypc o6 ecnerreH cneAyrorqr{Mrr uu@ opuaql4oHHbrMr{ Marepr{anaMv :
. r4HrepFreT-pecypcaMrr ;
. u a6opo nr Ans rrpoBeA err4s. xwMnqec Kr4x la6 oparopnrx ;
. Ha6opcll,l npe:leHTauuii o xun.tul.l H xr4Mr,rqecKr.rx onLITax.

Co4epxaHne nypca <<llporpaMMa tro xrrMrrr{ A,rq Aereii

c orpaH[qeHHblMrr Bo3Mo]KHocrrMI{ 3AopoBbs>) glt 9 KJracca.

I. XnMuq - Hayr{a o BeulecrBax u ux rpeBparqeHunx. (3.r.)

BuAe,'Iu J'IH Bbi Beluecrfia a 3Haere rl,r. r{eM oHr,I orJ'Iuqa}orc.q .{pyf or 4pyra? Cnoficrea
BeluecrB, Koropbre r\,rL,r r.r3Mepxena. flpeaMer xIrMI4I4. 9ro r43yr{aer xr4Mufl. Vlcropwx HayKIl
Xuntzs. Mero4rr rzccneAoBaHnfl xvMW. Xunauqecraa ra6oparopr4e npr4poAbr. Ila6oparopHoe
o6opy4onaHr.re.

{euoncrpar\uv. Kollerqus pa3nlaqHbx reJr kr3 oAHoro BerrlecrBa (crerlxHnofi
na6oparopnoit [ocy.qbr). llpuuepu xI4MI4qecKI4x qerenufi: rr3MeHeHr4q flJrorHocru pa3Hbrx
xrnArclcreir. Paccr.rolpeHHe BerrecrB c pa3nrir{HbrMn $a:nuecKnM}r csoficreaN4pr. PagAelenne
cnr ec eir.

llparcru.recxne pa6orsr. flpa€ur,I o6parqeuun c:ra6oparopHbrM o6opylonaHr4eM.

{onranruufi rrccnepuMeHT. l. tr4:yreHIae crpoeHr4s rraMeHr4 . 2. lTpuzuaKr4 xr,rMr4rrecKrrx
peaxqufr.



II. 3aqenr rr KaK u3yqaror BerrlecrBa. (lSu.)

Beu{ecrna. Cnoficrna BeIIIecrB. @ra:zqecxue reJra. r{ucrue BerrlecrBa r.r cMecr.r. pacreopu.
flereHlas c BelrlecrBarvtu. XutvruqecKr,re peaKurzu. Morexylu Lr aroMbr. Aroiuno-uoneKynflpHoe
yqeHl4e. llpocrue kr cJIo)KHbIe BenrecrBa. Ornoczre,rrna-s arorvtHar v orHocrlTeJrbHat
MoneKyn{pHafl Macca. Irlc.le3aror JII{ Berrrecrna 6eccre4no? XLTMH.{ecxzft SJreMeHT. XI,rNrrz.recrze
$opvy.nu. B a,r enru oc'n,. X HM H.{ecxrz e ypaBHeHrzt

{euoHcrpaquu. Onuru, llnnlocrpllpyrcull4e 3aKoH coxpaHeHr4r Maccbr BerrlecrB.
O:uaxouleHl4e c o6pa:uauu npocrblx r{ cnoxHbrx BerrlecrB. MoAern pa3nr.rrrHhrx MoJreKyn r.r
aroMoB. flepuoAz.recxas,'ta6rruqa xI4MIrqecKLrx 3JreMenron [.tr4. MeHAereesa.

III. l louemy rr KaK rporeKaror xr{MnqecKrre pearcrruu. (4u.)

3axoH coxpaHeHu{ Maccbl BeuecrB. Xr.runqecxze ypaBHeHzq. CocraBJreHrle xrzMr4rrecKr4x
ypanueHzfi . Tunu xr{Mr.rqecKr4x peaxqzfi .

ilp axruu ecrcue p a 6 oru. Pearq vtkr p asntrunbrx rr.rrroB.

N. XuMHq r.r n;raHera -}eru,rn (2u.)

rlro raroe xncnopo4? Cromxo B Bo3Ayxe Kl4cnopoAa? lloueuy KoJrr.rqecrBo Krrcnopo [a Ha
3eMtle He yMeHblrlaetcfl,? Yr:rerzcnsrfi ras pI (HeHy)KHhre)) fa3hl B Bo3Ayxe. Ogon. Bola.
Xzlau.Iecxue ceofi crea Bonbl.

l{enroH cr;iaun u. <14 c rc1 c crseH Htrfi K}'pr{nbrlr.rK)

V. Xunrus n Harrr aonr. (5.r.)

Haua rIIlIrIa. Xutvtusu neKapcrBa. Beruecrea r{ MarepzaJrhr B HarrreM AoMe. 3xo:rorug
xvnr4tua rI 3AOpOBbe qeJroBeKa.

O6o6uenue u3yqeHHoro Marepnala. ( lu.)
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flepuo,ltt't ecroro

3aKoHa t'l rl€-

puoalt 'tecxoii
cr{cTelvrbl xt4MI{I{ecKI4X

?J.reMeHrott ELl'

$ 1 ,2 ,e  I  -10$3

(20 uuH)

A. flolYuenue !I

u3)^{eHl4e xa-

paKrePHblx cBof,crB

ocHoBHOfo vl

K14CJIOTHOTO

oKcttAoB, ocnogaHl4[t

r4 KI,ICJIOT Ha npl4-

rvrepax MgO ll SO2'

Mg(OH)z ra H2SOa'

Texyrunfi KoHrPoJlb

A. flolYuenne vl

r43yqeHl4e xa-

paKrepHblx cBoftcrB

ocHoBHOro 14

K14CJIOTHOfO

0KCI'IAOB, ocHOeaHI4il

H KI4CiloT Ha rlpu-

rvrepax MgO lr SOz'

Mg(OH)z n H2SOa'

Ter<yurufi KoHrponb

Cocras aroMa'

Crpoettire sJIeK-

TpoHHblx o6oro'{eK

aroMa flepBblx 20

?JleMeHT()B IIepI4OAI4-

qecroii cucreust !,'I4'

MeHAe.neesa.

Xapaxr'eP nPocrofo

BeuleclBa: cpaBHeHue

csoftcre llpocroro

BeulecrBa co cBOfiCT-

BaMt4 npocTblx

BeulecrB. o6pa-

3OBaHHblx coceAHI4MI4

3JleMeHTaNrl4l aHaJIO-

rt4r{Ho .1rfl coce4efi no

floarp]tlf{c. cocrae 14

xapaxrgp Bblcuero

oKcr4,ila. t-t4.[poKCI4Aa,

JleTyqefrJ BO-

AOpo.[Fl0ro coeAl4-

HeHr4f (IJlq

HeMerarroB). feue-

ruqecKl4e pflnbl

MeTar"la l',l lteMeTaJIJla'

Cocrae aroMa'

Crpoertrte 3JIeK-

rpoHHbtx o6oloqer

uiotrnu repBblx 20

3JreMeH'r0B nepuoAI4-
qecxoi/r ct';creun ['I4'
MeuAe.neeBa.
XapanreP rlpocroto

BeuleclBa: cpaBHeHxe

cBo[c'I B npocroro

Belllecl'Ba co csoftcr-

BaMr{ fipocTblx

Beurecrti" o6Pa-

3OBaHl lb l r"  coceAHUMl. l

3ireMeHl tlNl 14; aHaJIO-

fUt{HO .Il;]fl COCeAefi nO

fionrpyrlne. Cocrae lr

xapaKTep Bblc[lelo

oKcrIAa" fl4.qpoKcl{Aa'

JreTyqeFo Bo-

aopoAFl0t'0 coeAl4-

HeHr4r (alr

HeMeTaili.loB). feHe-

TuqecKl4e ptAbl

METAJI.IA II HCMCTAJIJIA.

.XapaxrePucrltxa
)JIeMeHTa no ero

noJIOXeHI4to B ne-

pnoAuuecroti
cI4CTeMe xt4Ml4qe-

CKI4X SJIEMEHTOB

[,.H. Menneleeea'

XaparrePucrura
'),'teMeHTa IIo efo

NOJIO?KEHI,|IO B fIC-

pnoAnvecroii
cr{cTeMe xl4MUqe-

CKI4X 3ICMEHTOB

n.14. MeHAereesa'

flo y.r 8 rcl.$29-
3 I ,e5,6(n),c 125[. Brarauoaeftcrefie

MeraJIJloB pa:noilXuN,tlr'!ecxaq Kl'tHerI{Ka'

cKopocrb xt4MI4qec Htlx peaKul'Iil'

elnH14Ubl l'l:lNl{lPeHUt

Cxopocrl xtlu.
peaKUI4fi,

3aBUC14MOCTb



cKopocrn xHM.
peaKur4ft or pa3n.

$axropon.

Xuulrqecxoe
paBHoBec[e 14
ycnoBnfl ero
cMelueHllt.

toMoreHHble Il [eTepofeHHb]e

peaKun14. 3axon AeiicrBylouux
Macc, flpaBI4no BaHr-loS$a

O6parnuue u Hert6paruvnre XP,

npaBl4no Beprorr,re. YcnoBlrt
[poreKaHl4t pear:tttt l"t Ao I(OHIIa.

Xl.rwr trqecrcoe paBHoBecl{e,

vcJloBt4fl clte ue ultg XP

pas6.rucroraull.

!. Peaxunu,
npoTeKaloull4e Ao

KOHUa.

Teryurufi KoHrponb

l lo yq.8 rur.$32-
33,e 1,3,4(n)

(20 n,ruu)

4 lloroNesrae Me-
raJrJroB B nepHo-
.lUqecnox cucreMe
XHMHqCCKUX

),'reMeHroB [.14.
MeHAeleeaa,
crpoeHr4e I{x
aroMoB u Suzr'r-
qecKr4e cBoftcrBa.

Ou:uqecxue
ceoIcrsa MeraJtJloB.

ilo,'to;'xeH tte MeriunoB

B irepnoll.{qecKor

CHCTCN4C XAMI4AIECKI{X

?,'reMeHt 0B A.W.
MeHAe.nee sa.
Oco6euuocru
cTpoeHl4fl aToMoB

MCTAJI,IOB.

Mera[:tu.tecxar Kpn-
CT€UUIIIqECKAg

peu€rua I4 Me-
TIIJIJIIIIIEC KA'

xr{MtrqecKafl cBt3b.

O6une $usuvecxne
cBoftcrBa MeraJIJIoB.

3Ha.reHrre MeraJtJIoB B

pa3BuT I t l
qe, ' IoBeqecKo[ uunu-
J'tu3aul.l ll.

JI. O6parurr
pa3nuqHbrx Me-

TUIJIJIOB,

Texyuruft KoHTpoJ'Ib

$4,6e1-6,c26

$5,6e 1-6,c26

(20 vnH)

5 Xnrnluqecrne
csoficrna Merar'tJloB.
?:rexrpoxu-
n,luqecxHfi pfrA
HanpflxeHl4il Me-
'f€l,.L.loB.

Koppo:nr
MCTAIJIOB.

Xunalqec r l te

cBo[crBa MeraJIJ]oB

KaK Bocc'IaHosvrerefi.

Srercrporunauvecrufi
pfln l{ilflpflxeHufi

MeTaJr,roB I{ ero Hc-

ftoJrb30BaHrle IIIA

xapaKrepfiCTI4KL{
x14M14qecKiix ceofcrs

KOHKpe',IHblx
MCTilUIOB.

Tunrr n B!r.{bl

Koppo 3l,ll,l.

A. Beaurr4oAeicrefie
MeTaI'IJIOB C

HEMET€}JIJIAM],I.

JI. B:auuoneffcreue
MCTAJIJIOB C

pacrBopaM14 KI4CJIOT

il cone[.

Teryurufi KoHrpoJlb

$8e I -7(n)

1.9,84

se,A9.84

(20 nauH)

6 Meral,ru B npI,I-

pone. Cnoco6lt

nonyqeHut Me-

T€rJrJloB. cnlanst.

IJ [errovHrre Me-
't€lJlJIbI.

Haxox,teulte
Meriul-rclB I] npKpoae.

CnocoSr,r flonyqeHI4f,

MeraJl,toB: III4pO-,

|l4IpO- 14 3JIeK-

TpoMer aJn\/pru{.

Cn:ranut. ltx

Knacctrd)nKaul4t,
ceoEclea t.t 3Har{eHlre.

Crpoenue aroMoB

uenoqr{brx MeTaJIJIOB.

lJ-(elo.r Hure MeraJlJtbt -

npocrbre BelrlecrBa,

ux tfit.r:tt,recxue Lr

xt{MurtecKue
ceoftc'rsa.

A. O6pa:urr
CIIJIABOB.

Texyuuft KoHrpoJ'Ib

tr O6pa:uu
IIeJIOTIHbIX Me-

TTIJIJIOB,

B:afln,toreficreue
HilfpLlfl, Itr4T14fl C

eolofi; Harpl4' c

Kr4CJlOpO.rIOM.

$7,e2,4(n)

$  I  l .Bonp. l ,2 ,5

(20 uuu)



7 Coe.4rauesus
ueJroqHblx
\4eTaJrJloB.

BaxHet. iutt te
coeAilHeHlrt ue-
JloqHbr\ NleTilI,'loB -

OKCI,I/lbl. r'r'lApOKC14nbl

14 coJil.r. fix cBoEcTBa lI

npr{MeHeHue B

Ha00,1H0t\1 xo3tficrBe.

JI. O:HarouneHr4e c
o6pa:uannu
npupo.rlHbrx
coeluneHufi HarpL4t.

Texyutuft KoHrponb

ss I  1,Bonp. l ,2,5

(20 nruu)

8 L[ero.ruo:e-
MEJIbHbIC MCTAJIJIbI.

CoeAuueHus
uIeIor{Ho3eMeIbHbl

X METAIIOB.

Crpoenue aroMoB
tuero (i l '10 Je !leJIbHblx

MeraJr"-tclu. IJ-lerouHo-
3EM€JIbHbIE METZU]J]bI -

npocrbre BeluecrBa,
t4x tl,t.t:tt'recxue Lt
xt4MI4(tecI t Ie

csoftc'rea-

Baxse'itru ue
coeAlrrieH nrt ue-
JlortHole\leJl bHbIX

MeTar-]oB - oKcl4AbI,

rnApor(cujtbr I{ coJILI,

r4x c n<liicrsa v

npuMeHeli lre B

HaDoxH0\1 :lo:gftcree.

A. O6pasurt
UIEJIOqHO3CMCIbHbIX

MerzIJIJIoB. Bsata-

MO.4eilCTB14e KIUIbUllt

c eoaofi; MafHI'lt c

Kr4CnOpOAOM.

Texyuruft KoHrponb

$ l2e .1 .2 .4 ,5

(20 uuH)

9 CoeAlrseHus
Kfurburl'.

A,uouusnil.

CoeanHeHllq
aJlroM14H14fl.

flory.te'nrre Lr
npHMeHer.iHe oKcItAa
KaJrbunr ( uerau€uoI
fi3BeCrn ). flolyreHrae
14 [puMeHeHIIe

r'nAporictJ.la K€IJIblll4-fl

(raureuoil usnecrn).
Pa:Hoe I,t.r.tttlctl4

runpoKcu;ta Kfinbqut
(u3necl'xonitx BoAa,

H3BeCTtiOBOe MO.IIO.KO,

nyLuoH ra).Co eduueuu

f l  Kq.lhl. lun KaR

cmpoutne tbHue u

nodett\ t t t t ,?
.vamel.tuu.lbl
(.uenstptr.rtttp,

u36ecntiltlK).

Crpoenue
aI lOMl iHt . l f l .

@n3u, tecx t te
xuM14rtL'CKHe

iLntoMltHr' t t i  -

Beulecl Ba.

IIpuMel{erIIr t
a, l foMlIHHtl.

ATOMA

V

csoffcrna
npocrofo
O6racru

llpnpo.rrrute co-
eInHeil r.rr anloM14Hl{fl .

Coedurttttrtm
a:In-\tulnrt - oxcud u

tttdpot;ctn,t, ux

av (b o n I t.' p t ! bt fi x ap aR-

INED.

J[. O:sarottreHlle
o6pa:uarrnra
rrp14poAHbrx
coernueHul
Kiurbut4fl.

A. flolyveune
rnApoKcl4Aa
AJIIOMTIHII' U El.O

B3AI,IMO.IIEfiCTBNE C

pacTBopaMn KncJIor

14 ueJroqefr.

JI. OsHaxollreHue
o6pasuauu
np14po.[HLrx
coeazuesufi
€ulloM14Ht4t.

$ 12,e1,2.4,5(n)

$ I  3,e5-8(n)
$ 13,e5-8(n)

(20 uraH)

1 0 Xere:o.

Coe.nuHeHllq

Crpoeuue aroMa
)KeJre3a. crenegu
oKr4creH rifl xefie3a.

A. lloryvenne
rr4ApoKcr4AoB xeJlg3a
(lI)  u (I I I) .

$ 14,e1-7(n)

(20 rrauH)



xeJIe3a.
xHMI4rtect; le csoicrea

xeJre3a .- flpocTofo

Beulecrria. 06racrr.r

I IpHMeHeHHr XeJIe3a.

Orcn,lrr Lr
eudpoxc'tilt t xere3a.
feuemtrqccrcLte pndoi
Fe: u Fe3 .
Ba)rctrciturue coJtu
)te:te)(r.

JI. OsuaxolaJreHr4e c
o6pa:uartlu
rrpHpoAHbrx
coeauHeulrft xeJre3a.

Teryurufi KoHrponb

1 l O6o6uenne il
crzcTeMaT143arII4Jr
masuit ro reMe
,<Metalltr>.

Koumponoruaa
padoma LYt I no
meue <Memurlr'tbD)

I

I

PeuerrL.re 3anaq
ynpaxuel.rnfi.

Teryurnil KonTponb.

Spourarlrlufi

Iloaror. r xornp. pa6.

llpoeecru PHO.

(20 uun)

t2 06urar xapaKre-
pr4cTr4Ka HeMe-
TUIJ1JIOB.

BoAopoa, ero

$uruuecxue u
\14MI'IqECKI,IE

csoficrea.

f loloNeuue
HeMerait,l0u B Ire-
pr4olnvecxoil clrcreMe
xt4MI4qecK!lx

3JreMeHTou [.V.
Men.nereeea.

Oco6eHuocra
crpoeHr4t aroMoB

HeMeTa-l.loB.
3nexrpo-
oTpuuale,rbHocTb, pfl.[

?JreKrpo-
orp I{ua'r'e.1 bHocTI4.

Kpncrarruuecxoe
cTpoeHr4e HeMeTiurJroB
- [pocfhrx. BeuIecTB.

Att.totttl';onun.
Ou:uqecxrre csoficrea

HeMe'rar"roB. Cocrae

Bo3Ayxa.

,{aoftc'r .neHuoe
no,.roxeHile BoAopoAa

B neprroJtr.rqecroii clrc-

TCMC XIIMIIqECKI4X

3,ICMEHI'OB

,{.Z.Meuereena.
@u:uqecnrre v
xHMnrtecKHe csoftcrga
Bo^rlopolla. ero
norr{eHHL'. npI4MeHe-
Hr4e. PacrrosHasanue
BO.rlollolia.

A. Kollerunr
o6pa:uon
METZIJIJ]OB
pa3Jrr{r{Hbrx
pefaTHbrx

COCTO'HI,Ifl X.

He-
B

aF-

$ l 5 , e l - 6 ( n )

$ 17,e2-5(n),A14,C3

(20 nauH)

1 3 O6uas xapaKre-
pHcTnKa ftuoreHoB.

CoeAuuesur
, IOfeHOB.

Crpoeulrc aroMoB
F'LNO|EI{OB U UX

CTCIIEHIi OKI{CJICHII'.

Crpoernre MoneKyJ'r
ra.qoreHots. Quzu-
qECKIIE II XHMI,IqECKIIE

csoftclea r€IJIoreHoB.

ilputr,reueulre rano-

ICHOB VX

A. O6pa:urr
ITIJIOfCHOB

npocrbrx BerlecrB.

I. llolyveHue
xnopoBoaopoAa v
efo pacTBopeHr{e B
Boae. O6pasurr

$ I 8,nl -6(n)

$19e2-a(n)$20e1-3(n)

(20 uuu)



coeAHHeHri l4 B Ha-

po.rlH0r\r \03flrcTBe.

I-aloreuo eo.qopo.rtbr 14
HX csoiicrea.
faroreuir-It,t 14 I,IX
ceoftclsa.
flprzlreueuue
coeauuer tr i i
f€lJtol'e H() !l B
Hapo,f Fi0\1 xosqt"{crge.
Kaqecree rttras
peaKurrr Ha xJropr4A-
uoH.

npHponHbrx
coe,ruuesufi xropa.

JI. KaqecreeHHaq
peaKuur Ha x,qopfia-
IIOH.

t 4 KucropoA, efo
Su:nvecrne v
XT,IM 14qECKI,IC

ceoiicrea.

Cepa, e€ $u:uve-
cKhe 14 xI4MI4qeCKUe

csoiicrea.

Kuclopo.r B npr.{pone.
(Dngrqecrlre Ll
xfiMnqecNue csoficrea
Kncnopt>-la. fopeHrae
H MeAneHHOe
oKucJIeH r.1e.
l lolyve'rrire v
IIpl4Mer{eH t{e
Kucnopola. Pacno-
3HaBaH r{e iii{cnopoAa.

Crpoer.rue aroMa cepbr
14 CTeneHil OKI{CneHI,tfl

cepbr. .4nnomponua
cepd. XttMt{,recxr4e
ceofcleii cepu. Cepa
B rrpr4pone.
Et'tolto lr.r.recnoe
3HaqeHr4e cepbt, e€
rrpnMenerlne (aeuep-
Kyplr3auHrr).

!. fopenrae cepbr rr
xeJre3a B Kr4cnopoae.
flo,ryveuue
cnopoAa

K14-

pa3JroxeHueM nep-
MaHraHaTa KaJtnfl. LI
fiepoKcr4Aa
BoAOpOAa,
co6lrpanrze M
pacn03HaBaHr,le

KHCnOpoAa.

A. Bsar4lraoaeficreue

cepbr c MeT€rJrJraMr,r H
r(14CJrOpOnOM.
O6pa:uu
ilpuponHbrx co-
eauueuuI ceplr.

$ 2 1 , e 1 -
3,7,8(n),A14,C3

$22,e I  -3(n)

(20 uun)

l 5 Oxcra4rr cepu.

Cepuar Kucnora
eg conr4.

Orurrr,r cepu (IV) n
(VI), I.rx rtoJIyrIeHI4e,
ceoftcrsa u npr4Me-
HeHue. Cepuucmaa
KtrcJtotltt.t t! ee coitu.

Ceoficrea cepagi
KUCJIOTbI B CBETE

Teopr'il.1

3,leKTpO.j I l.rII{aleCKOil

nr4ccorj.rlallrilt 14
oKI4CJt ttreitbHo-
BOCCTA H O B I,I TEJ1 bHbI X

peaxurri i. CpanHeuHe
ceofic rB
KOHUe r.rT lllrlloeaHHoft
ra par6aereHHofi
cepHor,-l Kl{cJroTbr.
[Ipunreueur.re cepnoft
Kr4cJTo rbr. Coln
cepHofi KilcJloTbl 14 I4x
npr4MeHerjrte B
Haporr-i<l\{ xosrficree.
KaqecreerrHas
peaKur.r.q ua cyrr$ar-
HOH.

A. lloly.reHHe
oKcI4Aa cepbr (lV).
ero B3anMo.{eficrBue
c BoAoft r.r co
x{e,'ro.tblo.

A. O6pa:uu
saxHefiruux .IIJrfl
Hapo.rtHoro
xosrficrsa
cym$aroe.
Pas6asreHrae
KoHueHrpilpoeaHHoil
cepuoii Kr{cJrorbr.
Ceoficrea pa:6ae-
IEHHOT

KTTCJIOTbI,

cepHoii

JI. KaqecreeHnaq
peaKulrr ua cylu$ar-
IIOH.

$23c 134-  135,e1 ,2(n)

$23.c136- l4 l ,n3-8(n)

(20 ur,m)



t 6 A3or, ero <puru-
qCCKI,IE I4 XI,IMT{-

'recKue cgoftcrea.

Auvnarc
ceoftcrea.

Crpoenue aroMa ,r
MOneK)'Jlbr €BOTa.

On:uqecxrre LI
xHMI4qecKHe csoftcrsa
a30Ta B cBeTe
npeAcraareuufi o6
OKLICJI IITE IbHO-

BOCCTAHO B ',[TEIbHbJX

peaKur'rrx. flolyueuue.
H npHr\reHeHue a3oTa.
A:or e npHpoAe Lr efo
6norotl irrccxoe
3HaqeHlte.

Crpoenue MoneKyJrbr
aMMIaaKa. qtasl4qecrue

14 XI4MI,TqECKI,IC

ceoftcrea" nonyqeHr4e,
co6upan rre vl
pacrlo3HaBaHI4e
AMMI4AKA.

il. Ilolyvenrae.
co6upaune v
pacn03HaBaHr{e

AMMI{AKA.
Pacreopeuue
aMMr4aKa B BOAe U
esal,rN{oAeicrnr4e aM-
MI4AKA C
xJropoBonopoAoM.

$24,e1 -5(u)

$25,e7,8,1O(n),A l4,C
3

(20 uun)

17 Corr4 aNaMoHu-{.

OxulAsl arora (lI) n
( IV) .

I Cocras, noJlyqeHr,re,

$u:uuecxrre v
xHMLrqecKue cgoficrsa

colel'i aMMoHI4r:
B3AI4MOAC i'CTBIIE CO
tueJlortiivr r.{ 14
pa3JroxeHr.re.

l lpnueueuue corefi

aMMOHil B HapO.{HOM

xo3tfic rB,:.

Oxcaxur a3ora.
@r4:uqecKue vr

xl4MI4qecl ihe csolcrsa

oKcr4Aa a:o'ra (lV), ero
nOJI) {eH t le 14

IlDUMeHeHhe.

JI. Pacno:HaeaHue
COJICft AMMOHH'.

$26,e I  -5(u)

$27c 1 56,n6(n)

(20 uuu

t 8 ,{sorHaq Kr4crora
e€ csoi;icrsa.

Conr.r a:onrofi
KIICJ]OTbI.

I Cocras [r xuMtrqecKrle
ceoftcrea a:ornoft
Kt4CJIO'rbr i:aK 3neKTpO-

rvra. Oco6eusocru
OKHCJl IJTCJIbHbIX

ceoftcrn
KOHUeHl l-1IlponaHsOfi
a:orHt-lii Kr4cJrorbl.
flpzlreneune a:orHofi
KI4CJIOTbI.

Hurparu Il r4x
ceoftcraa. flpo6neua
NOBbI i lCHHOfO

coAepxaHlrt HI4rpaToB
B cenbcxoxosgfi-
crBeH Hoii [ponyKur4r4.

L BsaIal,toAeftcrsfle
KoHueHrpr{posaHHofi
asorHofi Kr4cJlorbt c
Menbro.

A. O6pa:urr
eaxHeilurr4x ,.rfl
HapoAHoro
xogsftcrea Hr4TparoB.

$27c I  56-
158,e2,3,7(r)

g27,coo6ur.o6

Y.4OOP.

(20 unn

l 9 OocQop, ero Qu-
3[qecK]Ie 14 xh-

14r,rqecKr4e cBoR-

CTBA.

OxcuA SocSopa
(v).

Crpoeuue aroMa

$ocQopa. An-
.tompotltu rpoc$opa.
Xaulrqecrlte
ceo[c'rea Qoctpopa.
flpHrvreueuue vI
6uo,tot ltqecnoe 3Ha-

A. O6parurr
flprrpoAHbrx co-
e.uuueuufi rpocQopa.
flolyveHne 6eroro

$oc$opa H3
KpacHoro.

$28.n3-5(n)

$28,e1,2(n)

(20 uun



OproSoc$opHar
Kucnora u e€ colr't.

ueHne rfo,:(lopa.

Oxcrar rlioc$opa (V) -

TI4 TII1II IIIrI i:i KI4CJIOTHbIfi

oKcr4l. opro-

$oc$opnar Kl4c;rora rr
rpH pfl..ril e€ cole[:

$oc{arr'r. rraApoQoc-

Sarur
A14f H;lil0dlocoarbr.

A. O6pa:usr
eaxHefiur4x Lilfl
Hapo.{Horo
xo:sficrna

$oc$aron.

20 Yruepo4, ero $ra-
3}rqecKl4e H x|4-

MI4qeCKr4e cBo[-

CTBA.

Or<or.usr yrnepoaa.

I

Crpoeuue aroNla vrr,'Iepo[a. A.tt-

-totnponltfl: (Lt,\,tu..t u eparPum.
(Drl:uqecrcr.re It xllMllqecKue

ceoilcrea ynJrepo:ra.

Oxcua yfnepoAil (ll) mu yrap-

Hrri;i ras: rro-lyqsp11',-'. caofictna,

npnMeHeHl.re. Ottct in yulepona

(lV) u,rn ymext,tcrtt ' r f i  fa3: t lo-

nyqeHue, cBofic'f Ba, lrpI,IMeHe-

H H E .

A. O6pasuur
[puponHbrx co-
eAuueuufi yrnepoAa.

JI. floryueuue
yureKucnolo ra3a r{
efo pacrro3HaBaHr4e.

$29,e5,6,8(n)

$30,n l -3(n),A14,C3

(20 r'run

2 l VrorrHaq Kr.rcJlora

r.t ee coll.t.

KpeuHrail.

,CoeAuueHLts

KpeMHUr.

Cocrari rr xuMl4qecKne
ceoftclnii yro,rnuofi
KricJrorbr. Kap6onarrr
H r4r lHaqeHr4e B
npr4p0-1e I{ xl43Hr,r
qeJroBeKa. rlepexoa
rcap6ouarou B
ru4porap6oHarrt vI
o6paruo.
PacrorHasanre Kap-
6oHar-rro rra cpear{
Apyfllx t'l0HoB.

Crpoeuue aroMa
KpeMHrrr, cpaBHeHHe
ero cnodcre co
cgofclBalttt aroMa
yfJrepoJ.a.
KpaclaLt.nr.rrecrcuft '

rcperrrnit i i : eFO
cBoftcrna u
npr{MeHe}{ue.

Oxcul npevuur (lV)
t4 efo [pllpoaHbre
pa3HoB14,l H0cTI4.

KpenaHueoaa KucJrora
n e€ co"rir. 3naqeHue
coe4rHeuuii KpeMHI4rr
e xr4Boii rt seNuaofi
npr4po-le . IoH.arue cr-
JI I4 KA'I'H O IZ

npoMbr rrrreH HOCTI,I.

il. O6pa:urr
BaxHeftufix Lnfl
HapoaHofo
xogqfrcrea
rap6oHaroa.

JI. KaqecrseHHaq
peaKrlnfl Ha

rap6oHar-uou.

A. O6pa:urr
lpupoAHbrx co-
e.4nHesui KpeMHr{t.
O6pa:uu creKra.
KepaMI4KI4, qeMeHTa.

JI. OgHaror'alenIae
npI,IpoaHbrMr,r

CI{,'I14KATAM14.

J[. OsuaKolarel{r.re
npoayrcuueft
cHJrr4rarHoE
flpoMbrIuJIeHHOCTI{.

$30,n5-7(n)

$3 I  ,e 1,3,4(n)

(20 vrzn

1 ) O6o6ureHrae Lr
cucreMaTI{3aut{t
twauuit no reMe
{(HeMerarrbl).

Peuteglr"' 3aaaq v
ynpaNittetruf i .

[oatolonna K

rcoHTl)Cr r, r r0 i",t pa60Te.

floAror. K
r(oHTponbHo[ pa6ore.

(20 naran



23 Konmpononan
padoma ,Nb 2 rto
meMe
<He.wemotnu>.

flpoeecru PHO.

24 flpeguer opra-
unqecxofi xt4ME14.

Beuecru:t
optaHl.rLrecKt{e lt He-

optaH14Lre cKl,Ie.

Oco6eurrrrcru
opt-aHHqecKKx
Beruec"rB. flpr.,ruuHur

nuoror-l6patrrr

opraHr.rqecKl4x
coe,4uHeH rt i l .

Ba,reuluoc'ru w

cTereltb oKlIcJIeHnt
yfnepoaa B

opfaHfrLrcc Kr4x

coeArrHeHrrrx. Teopur

xnM14qec:l ir)ro

cTpoeH14rl
opraHilqecKI{x
coe.4uHeH lt i i

A.M.6yr:tepoaa.
Crpyrcr'1'pnnte

$opu1,.;rr, l .  3uaqenue

opfanuLrccKo[ xltnault.

Beuec'rea
opFaH14qecKHe H He-

opfaH lrLrecKHe.

Oco6enuocrn
opFaHrlqecKrx
BerrecTB. llpnuuHrt

uuoroo6pa:ur
opfaHr,irlccKKx
coeArneHrri-.r .
Ba,tenlt tctr:tt u

cTeneH b oKI4CIeHI4t
yfnepo,la B

opraHrlqec KI.{x

coeAuHeHnflx. Teopua

xt4M14rtecKOfO

cTpoeHt.tl
opfaH14qecKltx

coe.4r He H tt i"l

A.M.E1'r.lrepooa.

Crpyr<r'r'p rrrte
Sopul'.rur. 3Haqesue
oD f aH l.l q e c Ko it xut',t uw.

A. Moaenu MoneKyn
opfaHuqecK14x
coeansenufi.

$32,e 1,2,6(n)

82

$32.n l ,2,6(n)

B2

(20 uun

25 flpeAe,rruue yr-
,reBo.4opo.rlbr (ue-
TaH, 3TaH)

Crpoenue MoneI(yJI

MeTaHa g 3TAHA.

Ou3u.tecxrte cBoEcrBa

MeraHa. fopenre

MeTaHa lt 3TaHa.

,{erua;urpoeaHue
3raHa. [lptrtteHeHue

MCTAHA.

CrpoeHue MoneKyn
MCTAHA V }TAHA.
(Dr.r:uqecxue caoicrea
MeraHa. fopenue

I. I-opeune
yrJreBoAopotroB vr
o6uapyNeNue
npoayKroB rlx
ropeHr4r.

JI. I4:roros,reHt{e
luoAelefi MoJIeKyn
MCTAHA I,I 3TAHA.

833,e4,5(r) Bbryq.
Ha3B. ra Sopuyrur
l0qreHos roMon. ptaa
MCTAHA.

$33"e4,5(n) Bblyt{.
Ha3B. r't $opn,Iy,rur l0
qJreHoB FoMoJI. qALA

METAHA.

82

(20 wurr



MeTaHa !t 3TaHa.

[erutrpir;roaaHae
3TaHa. llpr.rrveHenue
MCTAHA.

Henpeaelrrurre

-vrneBoAOpOAbt
{ 3rnreH).

flpeAcrae,reuur o
ironr4Mepax Ha
lpr4Mepe nor'il.t-
)THr'leHa.

Crpoerrr.re n,tolerynu
3ThJrer{a. [eoitnan
cBfi3b. ltrauaqecxne
cgo[cltJa 3Tur'teHa
(ropenr.re.

B3afi]vrore iicrBae c
aoAori. 6porvrolr).
Pearurr l
nOr'l I,l\,1 e [) I | 3a U],II4.

Pearcurur
rroJlt4\,tept.t3atlt4r4 3TW-
rerra. I-lo.ra3Tr4JreH u
efo 3Ha(te l I t {e.

A. B:aHNroaefrcretae
3rr{reHa c 6pouHoii
BOAOr H pacrBopoM
nepMaHfaHaTa Kailun.

il. O6pasurr
pa3nrrqHbIX r43nennil
TI3 TIOJII43TI4JICHA.

$34,n2(n),82

lloar. coo6ul. o npr,rM.
|l/ ]'t.

(20 nauH

llpupoAurre nc-
foqHt4KI,t yrneBo-

,lopoaoB. Heoru ra
npnpoaHuii fa3, hx
r-rpfiMeHeHr{e.

Cnnpror.

llpnpo.rur,ri-l fa3, eFo
cocTaB u
npaKTl tqec Noe
r4cnojt b i()Ba.HUe.
HeQls. rrporyKrbr ee
nepepaSolur H flx
npaKTt.trtL'cKoe I4C_
floJtl,30Biil-:t'le.
CnocoSr,r 3arrtrrbr
orpy;rarorueft cpeAbr

iafpr3HeHr4fl

HeQrurrt u
npoA)'K]aMH ee
nepepa6olr.H.

Cnnprr,r
npeAc'faBr.lTeJrr4 K!t-
c!'r op0.1c o,l terpxsltltt x
opraH t.tq cc NI,tx
coeAHHeH ilr1.
Ou3u,recr t te u
xt{Mfi rtectiilS cBoficTBa

crrt{p'rOE}.
@z3uo"lorrrqecKoe
Aericrrir.re Ha
opraHt.t3l\4 t\{eTaHOJra fi
3TaHO.ila.

A, Korlexqrr
<He$rr r4 rrpoayKrbr
ee repepaoorKr4).

{. O6pa:utr sraHona
1.1 r"rlltqeplrH.
KaqecrseHHaf, peaK-
Uufl
MHOFOATOMHIiIE

cfiHprbr.

Jl. Csoficrea
fJruuepuHa.

floar. coo6u. o rpr4p.
rcr. VB

$35,n I .2,4,5(n),82

(20 vrnu

Kap6ouorue KH-
cJ.toTbl.

Bnoloruqecru
BaxHbte Bet{ecTBa:
d(r4pbr, 6elrcn,
vFneBoat r.

Vxcycnalr KltcJlora, ee
ceoficlea u
npuMelre t1ue.
Vxcyc:titt:.t rcucroma -

KOHCepttutl il,t nuu,lequx
npodyrnrrrt.
Creaprl.rorlal Kr4cJrora

ilpe.lcTaBr4Tenb
)KupHbt\ Hap6ononsrx
Kr4CIrO Ibt.

Xupu a npllpoae rr nx
npl4Mer{enl. ie. Eelrr,
HX crpoeHue q

6ro,t0t n.recxafl ponb.
flrcro;it. KpaxM€lJr n
ueJ'rJrx).ro ta (s

I. BsauN,roAeficrelre
yxcycuofi Kr.{cJlorbt c
MeTaJIJIaM14,
oKcIlnaMU MeTanJIOB,
OCHOBAHI,I'MH V
coJlrMr.t.

I. KaqecreeHHarr
peaKr.It4r Ha Kpaxr\4aJr.
fopeure 6elxon.
I-[aeruue pearunH
6e,rron.

$36,e1-3(n).B2

$37 -39c237,v2,3(n)
no.4r. coo6ut
X6Y,82

(20 iuun



HeHI4lr )" I4X

6uororprqecxafl  ponb.

Ratolttntttr.tcma

1e"txttc. ,)tl:upoe u

lzle6{x)r..x;.

29 BHoloruqecrg
BA)KHbIE BEIqECTBA:

xr{pbr, 6errn,

vfJreBoabl.

X n p l r s n p n p o A e H x x

rrpHMeHerlre. BelrH,

ux cTpoeHl4e rt

6uoloruqecxat poJrb.

firloxora. KpaxMar 14

rreJrJrHf-ro ia (e cpaB-

HEHI4U }. I{X

6uororr i .rccxafl  ponb.

Kanoltuitrtocma
6enrcrxt. ltcupos u

l,'?"'le8ot)ott.

JI. Bsar4r'4oaeficrsr4e
KpaxMaJra c FroAou.

$3 7-39c23 7,n2,3(n)
froAr. coo6ul
)I{EY,82

(20 naHu

30 flepnonuvecrcufi
taKoH r,r nep[o-
.1r{qecKar cucTeMa
: iHMI,tLIECKl4X

)J,IEMCHTOB

[.I4.Menae,reeBa B
cBere yr{eHl4t o
cTpoeHI4H aTOMa.

flepro,tr'r'tecxllI
3AKOH

[.14.Nleure,reena.
flepuo.lr.r.tecxar
CKCTCN4A \AMI,HECKl4X

3JTIEMEHl'OB

[.14.lvleulereeea
rpa$xuecfioe oro-
6paxeHl.re lleprao-

Ar4qecNor-0 3aKOHa.
@u:uqecxufr cMbtcJl
HOMepa ).leMeHTa' HO-

Mepa ilep[oaa v
HOMepa rpynnH.
3axouo rutepHocrr I'I3-
MeHeHilt ceoftcre
SJICMCHTOB B

nepuo,iia\ 14 rpynnax.

3Haqen ue

lIepuo,It.t'-tec rcoro

3aKOHa n ne-

pno.4rr.recroi l

CUCTCN4bt XIIMI'IqECK'{X

3, 'reMeHrott i l .W.
MeHAe,ree ea

Peur. :an. H yrp.,Bl

(20 urau

31 LTpOeH14e Ber{ecTB.

K,raccuipuxatlnr
xr4Mr,rqecKr4x pe-
aruui4.

Tunrr \14MuqecKux

cBf l3ef . TI4NbI

Kp14cTiur Jr iltlecKI,IX

petxeToK.
B:auN,rocBq lu
crpoenlil H cBofcrB
Beulecl B.

Kraccu$uxaunr
xr4Mr4qecri irx peaK[t4[
no pa'lJrr'rqHbIM rlpll-
3HaKaM (.[tc,ro v
cocraB pearupylouux
u o6pa:r1 roulrxcfl Be-
luecTB: renroeofi
aQQerr: uc-
noJTb3C)BaH lte

KaTilllr lii 'r'opa; sa-

i lpaBreHI. le :

t43MeHeit lte creneHefi

{. KplrcralruqecKr4e
peurdrxn aJrMa3a !t
rpaQnra.

Peru. 3aa.
ynp. ,A3,A4

Peur. :a.4. n ynp.A6-
A8

(20 naan



0KHCIeHLIT aTOMOB).

1t KraccrzSrarcaqur
\HMI4qECK14X

axunfi.

K,racu.rQnrauur
BeuIecTB.

pe-
2

K,raccnduxaqur
xtrMt4!recrurx peamuufi
no pali lr.rrrHbtM npt4-
3HaKaNt (rlUCnO U

cocraB pea.rupyoul4x
r,r o6pa:11 rou-tr4xcr Be-
trICCTts: TCIIJ]OBOfi

:$SeHr: hc-
nOr'lb3Olli. l  l{ t le

KaTaIriJir'r0pa; Ha-
ftpaBJ'le t-il.ic:
r{3MeHe H le creneueft
oKr.rcre Hr u aronloa).

llpoclrre u cJtoxHbre
BeulecTBa.

l-esetrrqecxl. te p"Irr

N{CTAJ.IA" HEMCTAJ'IJIA.

Orcu,rr,r {.ocHoBHbre u
KI4CJIO rHbre ).
fr4Ap()lictr;lbr (oc-
HoBaHnr r.r rcrzcnottr),
coJIt{: cocTaB,
Knacor4lui( irunr u
o6ur4e xrrM14qecKI4e

cBo[c1'tsa B cBeTe
Teoplilr
3J'teKTpo,r r,rT't{qecxoff

Ir4CCOUriaUr4lr L4
npe.rlc.faP,.neHr4f o6
oKI4CJ] [1Te.r{t,HO-

BOCC1 a H0 I] l,r Te.IIbHbt x
DeaKIl l ' l \ ,

Peur. :aA.
A8

ynp.A6-

Peur. 3aA.
ynp.A5,A9-A l3

(20 vrzH

33 Knacurrlnxauur
BeuIecTB.

Xuunqecroe 3a-
rpq3HeHr4e oKpy-
xalouefi cpeAbr v
efo nocJleacTBl4fl

I

Ilpoctnre rr cJroxHbre
Beulec |Ba.
feHerrrqe c:nlre pr.{u
N,ICT€IIJA. HCMCTAJIJIA.

Oxcu.l.t,t {'ocHoBHble u
KI4CJ10 il-il>l!- ).

rnApor(orilbr (oc-
HOBaHlit i.t KL{cJtoTbI),

cojll{: cocTaB,
ruacor(lu' iauua v
o6uuc xuMlrqecKl4e

cBoiiclBa B cBere
reopr,|r.r
3neKTpoirr i l 'hqecxoi l

Al lccoUtla[t4lt  u
npeAc'ran:reHufi o6
oKHCJ] l i  ICit t ,Ho-
BOCCTA J.IOB I,ITEJIbHbIX

peaKil.r.rffx.

flpo6Lrevr r,r
6e3oilacn<,.ro t,tc-
no!'tb3oBetH ilt BeuIecTB

14 \I4MIIqECK},IX

pearurri l o i loBcenHeB-
Hoii xv3Hr4.

Peru. raa. u ynp.

(20 ur.ru



ToKcrt,rrtor !, zopnque

U Ii.]l)btqOOnACHble

GeltlecDtB(t. Eatmoaafl

xl.lMl,ltl t'(.'h tlll

?p&l4Ot:t tti,{'nlb.

Kourponr,na-r
pa6ora


