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8 n"racc (2 qaca B HeAerrK), ncero 68.racoe) VMK O.C.Ia6pue,rqu @fOC
TTOqCH14TEJIbHAq 34'TIIICKA

PaSo.Ia{ [polpaMMa yse6loro xypca no xIJMun ]lr, 8 r<,racca pa:pa6orana Ha ocfioDe OfOC BToporo llol<o,rrl]Hlrrr, nprNrcpHoi:i tiporpaNrMBr
ocHoBHoIo o6rllcro o6pa3olafut no xr.iMur4 (5a:oeorii ypolerrr,) u aBropcKoii nporpaMM*,I O.C. fa6pre,rl}la (l'a6puenrH O.C. fporl]aMMa xypca
xlrMrlt nllr 8-II n,raccoe o6ueo6pa3oRarellllrLlx yrrpcrqc!]aii M: Apo(ba,20l0r).

f[pol.pavuapaccrI{TaHaHa68.Iacog(2.racaBHcIenIo)-Aaul{a'upofpaMIra(oIIKpcTu3[pyeTcoAep)I{aHIlecTa}IIap,fa'Aa61.pacnpeeIeIuc
yve6nou .racoe no pa3lcnaM l{ypca, nocneAoBarenLHocrt t 3ylreHn rcM rr paiAenoB c yqdToM MexolpeAMerHLrx u npeAMeIHLrx cB{3efi, Iol.uKa
),tcfi uot u rrl,'rr<. c,r. BO {ptc r ILrt OCO6CHIIOC I eii y,tJ ttHlCt,

xuN4H''KaKoAllao3ocI]oBonoJ1a.aroIIIJxo6,I1ac1ei:iec'IecTBo3HaHI,I')'BJI'eTc'FeoT6eM.]leMoiivacr;ro6palocarrul
qeJ]oBcK)l(l4I]eTBM{peBeDlecTB!Ilo3ToMyo1tAonxcHIIMe.fLoclIoBLI4)yLIAaMelI'l.aJ]I,I{BIx3I{a[i
luI'Tfq'4JaIcEI.ocHoBHI'le3aI{oI{BIIlTeopul),no3Ro,1'IoUl!eBhlpa6oTa1LtlPe]]c-IaBneH''ococ1.aaeBeIIIecTR.UXcTpoeI]I[,
npaIcULIecKoMcnon},3oBaHIl'!aTaKxco6olIacHocTI{)(oTopylooItuMolJ'fIpeAc'raBn'TF,'!4:ytalxuulItr'ylIaLIIuec'y3rlarToMaTepfI6IoM
eAIlIIcTBeBcexBexlecTBoKpyxarIIIcrovlpl.uri1r:noalcxHuclc|lo'c||JL!ed1ecTB[XcocTaBoVl']cTpoeltr,reM.
xl,Mu9ecKHxrrrneruii'I,hyqeHI4ecBoiicTBReIIIec'r.L]r,1uxlrpeBpalllcl{tl
BcII{ccTBaMu(na6opaTopltueonu1b''rPyAonro6,jo.aKKypaTl]ocTUuco6paIIIIocTu'[Ia[pdMepexI,MUyLIa[IIccf
MeTO.{aX rr()3rraH r: \apaKTepHLIx ,ljlr ecTecfBerrr{F,rx Hayk (fKcllepr,iMefiTarblroM t [eopeTnqcc(oND.

Pa6osalnporpavvay.rc6uororypcaxtur'rtl!,rl8xlaccacoc1.aBIeHaHaocHorreIIpIlMepHoiinpo|p.MMr']ocl]ol]HoIoo6lel.oo6pa3oBaH['
noxMx,I(6a?oR|'liiypoBeliL)uIIpofpirMMI,I(ypcaxuN'hAn'yrIaIqUxc'BI0IaccoBo6IlIeo6pa3oLraTenI'HI'IxyL]pcx]IcHI'iiaBTop
(2010 rorja).

IIpoIpaMMa paccqltraua Ha 68 qacoB (2 qaca e nelcrro), nrou rrcxe na KonTpoxLu;re pa6orLr- 4 raca, rpaKrr4qecnre pa6olLr 7 qacoB.

Colepntarrle nporpaMMF,r HanpaRncHo Ha ocBoeH e y.rarrlxMlict 3lallti. yMcHIti ll llasLl(oB Ha 6a3oBoM ypoBte.
[{elu n:ty.tertna xur,ux B 8 Iuacce:

' ocBoeHqe Baxrreiirxux 3HaHui:i ()6 ocHoRHhrx noll,r'lnrx Il 3aKoHaX xlJNt{E. xuNfirqccKoii cuMt]o]|14r.r;
.o8naIenleyNIeHU'MI'Iqa6,{ro]IaTr,xIJM'IqecKue'RneHU',npoBolI{1.LxI,lNiI]qecK'ri1JKe||eP']NfcHT)rIpox]tloAllL

lDopvy:r ncnlccrn a ypaBrelluii xr.lMr.reecKxx pca(uri:
.pa38rjTLlc[o3ltaBafeJlI,IlLIxlIl'fepecoB'lu|1.e!leK'fyanbH6Ixcnoco6HocTCiiB|poueceennoBc.IcH']J{xl{M'{qecKofo

caNlocToq'fcrlLrlor o IIpIJo6pcTelIIrt 3HaHH Bco lLicrcra H c BolHrlK:uo!(l{Mr )r{r3HcHHEltvru uorpe6HocTrrMrJ;
.L]ocnIJTaIjHeo1lIo[IeHU'IKX',lMtlKaI(koIHoi\4yu]qJyll,4aMcHTLHLIxXoMnoHcIjToB
.l1pUMc,Iellueno.r]yLIcIJHt,Ix3HeHl,li:iyveljxiii1ll6elonacucrt.ol,tc|loj|l'.]oBaHf,IDeIIecTBuMaTcp}loj]

npoI,I3Bo/xclIe'peueHU'npanulIecXHx3&(aq8Ilo8ceAHcRHoiiXq3HB,nIlcq\n|c.,]{/le|],]rLr]|eItuii,
oKpyxaK)[lefi cpeae.



JaAa.IH:
I.Ctfopvnpo*rt r' tuaHlte ocl{oBHBIx llolltrlJll l'I 3al(olloB xIlMl'tl'l;

2. Bocnurr'rsars o6ucqenoBcqec}(yI() I(ynLlypyl
f. Y'rulL lta6rIoAatL. [pr{Mext-r'6 nonyleHHbIe 3HaHut na npaxrxKe'

"rIuqHocrrrr,rMr psyJr6TaraMu u3yrrcHr{r npeAN[era (XuMur) R lJ Iclacce tl],rclorct cxeJIyIoIJIlc yNleilllt:

. oco3[aRarL e]lxHcrBo rJ rlerocrHoclL oxpyx(arcue|o r\{upa, Bo3Mo)otocrtt efo no3HaBaeMocrll o6ltcHltMr)c lu lla ocHoBc 'lloc lt4x(eHxt

llayKtr:

. nocrefleltHo Rbtcfpal{RarL co6ctscHHoe ueJlocrHoe \rupoRo33perl[c: oco3BaBa[b norpcoHoclr' ll roroBllocrl' I( ca\{ooopa3oRaHr'rlo. ll loM

qlc,qc B paivKax oaMocTotTcnl'lrot 
^ctTenl'Hocr'I 

BHc lx(ojll't;
. oueHIJRaTr, )t(r3HeHHLle culyarlun c'fotlKu 3pexlrt 6c3onacllofo o6pa!3a I(x3lIII l] coxpalieH{t 3]'lopoBl't:

. oueHtiBarL l(o-'Iorl{.lec(rii plrcK B3a{MoorHorxeitnli qcnoBexa u llpuponr']-

o Qopurapouarl 3KoJrorElrec(oc Mr,rul,rrcHue: yMeHirc ouerruBarr, cBoio retferl,Hocrr' l[ocrynl{u apyfgx nraeii c lo'lK[ 3pelrut coxpaHeIIUt

oKpyx(arcIltcii cpellbl lapaHla,(lJ3HLl r'r 6larononylul nroleii a 3oMlle'

Mcra.,pca*rerrrLrNgr pe!y-r6TaraMrl u]yqeHrr Kypca (XrMur) rrnrcrcr 4)opMItpoRaHt'Ie yllulepcanl]tttrlx yqe6Hr'Ix aeiicrB[i (yyA)

l't Y ttlmuttttbta YYn:
. caNtocrorreJr,llo 06HapyxuBdr'E n 4)opNlytr'rponaTr, y.rc6nyro trpo6neMy. onpe]Ientrl' uejtL yrleoHol{ Iet'IerbHoclrt:
.R6IABt,I.aL!BcpcuupenIeHu,llpo6Jle]!lLl'oco3faBaTLKol|eqHBIiipe3y,'IF,Tar.'clI6upart't:npc7l

troc'tu)I(ellltt IICJIrl:

. cn. raF rrrF rrrH rrlLrh rldrbllo rl l,l n I n\ nllel ll-rH pculerrrr np'16 tevrt:

. paboTar Ilo tr]raHy. cBeptr6 cuo /lciicTBlir c qeilbrc fi. np eooxoAuN{ocru, |tcnpaBnt lb oLxr]olol (lMocrotrer'lLlto;

. B ,{rrajrorc c y\ufefieM coLrepllrellcTBoBiI L CaMOCTOTIeJlBIIO BLlPa6OTaHtlLle Kpxlepll'l o{eHI(u.

I lotrmoame.uu u'tc YY.n:

.aHaJIn3!tpoBaTI''cpaBHI'Ba1.L'K]laccIJiDIJqupoBaTr,IIo6o6!]aTF,4)aK'fLI['B.jleHU''Br'ulnllrsnprrvtrrltr,rcncAcBf'npocTb|x'BIcH,'

.ocy|qecTBn'1.L'cpaRHeltr,e.KJlaccr'4)uKaqIIk),caMoc1]Jj{Tc,'ILIlolJt,I6{pa'ocHoBarI!'[Kp!4'l.ep'\I'yI(8al

. cTpo!r-l.t llofrqecKoe paccyxlcHI]e. BKnrcqarcl]lce yclaHoR.IIcHl.re rrpuql{Hllo-c.IleacfBeHrlr,x cat3eu

. co3rraEaTE cxeMa'l.llqcc(ue MOAcJlll c llt'l,llelcltpleM cylliccTBetllll'fi xapaxLef cr[K o6T'eKTa

. cocTaRJrrlL' Te3ucLl. pa3JlllqllLlc RxaLl njlanol (npocrltx' cttoNIJBIx !r'f n-)

. npeo6pa3oRl'IBa rL' nn<fopuarlrro !{3 oasoro RI{aa B llpyroii (Ta6xuuy B re(cr I'I np')'

.yMe'r.LonpeAe']l'Tr,Ro3lvloXFlb1eUcToqtl[KHeo6xo,1IJ\'tbIxcBeIcHxi:i.[pon3Bojl'lTI]|tol,1cKl,IH4)opMaIlIl.

IOCTOBepHOCT6-

Ko tr :nv t utu mtw rtrc YVn :

CaN'ocTo'Te]l6Hoop].allh']oRLtBa.f6y.te6Hoes3a[MoJ]eiic1.IJllcBfpylllle(onpeAcn'.lLo6uUcqexn.pacnpeAen''l.Lponuj/o|oBap[BaTLc'/Ipy|c
apyroM L|r'.a.)-



flpe,lnclrrr,rurl peryr'rcraraMr 3ygelrr n pclMera ,Bnrlo r.cr cneaylouue yMclrxr:
. oco.lHaflue ponu BeuecTB:

- orrpelerlrrB l)oirL pa3Jllirllll,lx Lteulcc fR B [lpllpoJc r,r TcxfixKc;
06r,ricllrTr, pon6 BcxlecrB B X I(pvl.()Bopo fc.

. paccMoTpeIIIIe xriM{rtecorx lpoqeccoB:
- rrpulrojtHTL nprJMcpr,r xrJMfiqcc(r4\ trpotlcccoE 8 Llplpo/le;
_ lIaXOiUJ'ar, qep1r,r. CIJI1]lelejlLcIB\ h)rqr r ,'li o6uttr nl)rIrH.rhc\ \rJMIqcaKllx poUeccoB tr Ux pa3jlt.llltx.

. IJcnoJrr,3oRaHrJc xlrM[Ltec(Irx 3lrallr.rii R 66Ily:
oottclrri r, :llra,iell[e BeLrlccrR B r(u3r '] rJ xo]riicrBe llelloBeKa.

. c)6btcHtr, Mup c iot{r(I,t 3peHrr xllMl.rrr:
ncpcqI,lcttTL oTJlIrt tTellL,lLre cBoI]cTDa xuMxrrecI(IIx RcrrlccTB;
pa3trrqaTL oclroD Lte x!rMr]l lecKxc npoueccbr;
orTpcr:lejltlL ocrroBrrrre K,raccrlr Hcopt a rtccl{UX BcI|[cctB;
noHll\IaLL CNt LIC_q \}lMUTJeCK''X TepNtUtlOR.

. oB,rlaneHue ocrroBaMr MeToaoB [o3Hillrurr xapa(TcpHElx ,4tt ecTecTBeHIlbIx layK:
-\a|a(Tcpt,I3oBa1[N'eToIr,rxuNl.]cc(oiIIay(I1(IIiL6-Ir/1cH'Ic,cpaBHcl]!lc)')Kcncpxl
- lrpoBoilrrL xuNftqecKlte otLll r,r rrrcoepuverlrlr I o5trrcHrrB rrx pc3yrrETarLr.

. yN{eHr4e oIlcHt{BaTb rloBeIeHl'Ie qenoBcKa c ,I.otl(t 3pellt,rt xuMr,trrecKoii 6e3onacHocTr lto o|lrorlleHr'irc K.reJroBeKy x npxpolc:
_ ucnoJlLSoIlat L :JtlAlttl, xtll\1uu npt co6J(),lleltuIt npaRril ucllonl,3oBafiriJt 6Ltl oBr,lx xt{MItr{ccKtix npcnapaToB;

pa3nriqaltr olracBj,te { 6elo|acHLtc BeruecfEa-
Pa6o.laanporparr,rvanocTpoeIlalIaocHoBeKoIjuen'i.plllec(ofonoAXoAa'3To'I1ocT|tae1.crlIy'I.eN1B6IqIeHeHu'l1xllal(Iqec(o'gAullUuLl

xuJ\{Uqcc(olo]J'IeMeHTaHnan6HciilueMvc-'IoxHcH'Il'{pac!rhpelIlaee:3']IecL'raKoBEIMI{Br,rcTynalor(DopMr'lcylqecTBoajlli'
npocfHencIo)l(fr,reL]euec'LLra)-BnporpaulreyLIIlTbIBacTc'pcaIu3aIlj{'McxnpeI]\le1lllrtx0Br3eiickypcoM$rluxu(7
knaccLt. rAe laeTct 3HaKoMcTBo c clpoeHr{eNr aroNta, xuNrurrecKoii opraHx3arlUeii rcrcT(ll il flpo{eccaMu o6MeHa BerqesrB.

OclioBHoii(iopMoiiopfaHI'I3a{[uyqc6Hofo[pouecca'8n'eTc'I0accHo.ypoqHa'cIlcTeNla,Bra.recrceAono:rrtl'reLlr'rrllxtopv
o6pa3oBar.exLfofo[poIlccca[cnoI!3yeTc'cqcTeMa(ortcyxl''IaqxoI1xoiilloA{ep)KI('l,I{HIlB[I}dlLILix
) rJUxXCg C l]( Lr lLluBaHheV l.r.BfeMCHHbt\ rl,of\la roHHbtx re{Ho,!oIuii.

llpeo6"nanarouleii rlopuoii rio11iponrr Br,rcrytaior rr.rcbMeHHLrii (cauocTorre,rrnarc q (oHTpojt[,Hr,rc pa6orri) l,t ycrHr,rii onpoc
(co6ece/'IoBaHte).

llcxoAnr,rvrr,r AonyueHTaMa 11trrr cocraBr'reHnr rrpuMcpa pa6oqcii atpofpaMMr,r rBrr,rucL:
L llprna: Muro6prayxl or 17.12.2010r'.,\! 1897 (()6 vrBcpnrAcHur u BBcAeHr{H ts aeiicrBue O|OC OOO)
2. IIprKa3MHHo6PHayKxorl?.05.1012N!413<()6yrnepx,rerrlr r BRe,1erHr R reicrsrlc @l-OC cpearrero( no,rnoro) o6urero o6pa3oeaHxu
}.IluclvoMnrracrepcTBao6pa3oBaHH!.r|Iay{|PooTl9anPcJ|,20]1|'N903255<oIrBe!eHH0encp.uIt'|{blx|ocy/apcTBc|I

claHraDToR 06ulero o6Da:oeaurr>
4. npBKar MxHo6pHayKu Pocorr.j or T rroHr 2012 r.,r\& 24480 (()6 yrRepr{Aerrar Oe^cpanbHor.o r.oc}aapcrBeHHo.o o6pa3oBarenhxoro craHuapra

cpcnH(ro (||o. rHoro) ()6u(ro o6pd {odaH !
5'<De1epa,rr'rrororoc),IapcTRcl1HoI.oo6pa3oRaTeIb|]o|ocfaHIapli]ocHoBHo|oo64efoo6pa:onarrrlll(rrpllxalMxu

Poccriicxoii ()crcpauub or l7 leKa6pq 20l0r.N! t897)



6. IlpuMcprri're rrpofpaMNlr,r nolLrc6rrr'rM npe,.lMelaru Oc,qcparbHorc 6a3ncrloro y'ic6Horo nna a

3aocHoBypa6oqennporpaMM|,lB3'Tanpo.pnNlMaKypcaxgMl'lh/'u'8.llrlaccoRo6II(eo6pa3oBaTcnl'|IL|xy!penqeH[ii(aBlopo'C'fa6pcI'H)'
peKoMclIIo;aHHag71"nnp:,a""n,ovo6pa3oBaTcn|'I|l'|xnpoq)aMMcTaH^apToBo6uefoo6pa]o8aI|'MHfcTep0TB!
li3llarenr,crBoM <llpooa) B 2010 foay.

cr.tn1aplao6ureroo6pa3oBaHH'aAoIyqeHIlo;MatHcTepcTBoN|o6paeorarrur!Hay|r!PoccHiicKo;.bc,1cpau{x(o.C.fa6puc,ln
8,1 I rnaccoR o6lqco6pa3oBatlnLHbrx yqpexaeHqii 2 e l]3aaHne. ncpepa6orarrrroe r 

^onojlnenuoc 
M.: /(potln,2010.)

ARropcKo; |lpofpaMMc coorBcrcrnyel y!c6flxK: (XHNtrt 8 xnacc)

B auropcKyftr |lpofpaMMy ErreceHu cneAyHrulre u3MeHeHxt:

l.yBcrr$.rc o'r cno,IacoB Ha 3yqeH creNr:

<Baeaenueir 5 qacoB BMecro 4 rlacoB 3a cqer RKJIK)qeHU' npaKT{qecK x pa6o1 Nll x N'2

- l'eMa l (Coe,tHHeHrr xyN{lqecKxx 3JlcMer{ToB) !o l5 qacon Biuec'ro l2,{acoE ra cqea BKnro'reHrt lrpaKT 'tecKxx pa6or l\!:l Ns5.

-Terval\!4(hlMenetr6r,Iporcxotrrrt]recBculecrRaMl{)l2qircoRBMecrol0'racoB3acqerBKnloqelluqnpaKrfi'Iecxoiipa6oTr'tNo4
'.l.eMaN96(l'ac1BopeHge'PacTBopbl'CBoiic|BaPacT8opoB3,ecponU1oB,22.|acaRN{ecTol8LlacoR3acllcTRKn|o!|eHI'
I loaI(TuqeoKar Da6orl N!6.7 rcxjlro!e Lr, r.K- on"rrr,r r.3 3rr4x pa6or nofloptrorct B flpaKrx!ecKoii pa6ore N!r8

Tatrrlro6paronl.I|paKTH'recKacpa6out,cocrau:rlrouncTeMy5}lcl{y
(HyNrepar( r paKrq,recKrx pa6or rro y're6Hr(y O.C fa6pHe,lrHa20l} r3Aarrrr)

i.i,o"'"nu"un.u,',.,ouacoBHax3yqeHucBBeA;H',qI9[3yqeHn'qI'cT
lIa3v!IeHxcTeMb||(AToN{blxuiv{!lecKux3,reMeHloB)cl0qacoBAo7.IacoE.T'K'
cTpoeI{aHa'|oMoR)'yBe,rxqefo!xcnoL{acoR|l:llryqcH|cTeN{hlN3(CoeAuHc|lllJ|eNIcl]ToR)Bc,3ucTpy!Ho0T'Nl

noHrluH criopocTH \r.r M 14'rec Ko ii
Tevb|Nq5(I'acTRopcHHcfp:lc1.Bopl,|,()BP),T'X'npoBoTc;|0!oBa
MaTepaarra [3ylreHHo|o 3a.oA.

nDorDaMM ,qnt
BbInojlHeHuelIpH2'{ncAxBIIeleJIl1).TaKKaKaRTopcKa'IIpofpaMN{arlpeAycMaTpHBaer2/3\acaRIIeleJIrc'
KoHKpeTtrr,te t.pe6oRaI|Hr KypoBHto olroToBKl,{ Br,rnycKHHKoB onpelereHbrAnt Kaxqoro ypoKit I RKnro'reHbl B noypoqHoe luall poBaHue

ypoBrfl o noilr oroRKu Bbrllycl(lxKoB.



TeirmuttecKoe Ltatuupo|nrrue no xhrrruu, u ,.tacc,
(2 ,laci s trcdeuo, 6ccio 68 ,!aco6)

YMK O.C, fadpuetfln&

l\!
fl/rl

Hn M€HoBanue re[rLl Bcero I,b rnx

flprKTrr.recKre p:16or6I KoHTporr,

DA60T6I

ypoKx

l. T€Ma l.BReAeHre 6 N! l,JYa2. flpndM6r C)6paqeHxr cr'ra6opa.opHbrM o6opyaoBaHueM u

Ha6nroaerr.re 3a roprrqeii c8cqoii,
4

2. TcMa 2,
ATOM6I XI.MAqECKI,IX 3IEMEHT\]B

7 K.p. i$l

3. T€Ma 3.
I lpocrbre ReurecrBa

5

4. T€Ma 4.
Coegrr{eHnr xr.rMa.recKnx

l6 ,Y93. AHa"'rn3 no,{Bbr ll BoA6r.

,Y!4. nplnoroBneHqe pacrBopa caxapa c 3aAaHHoii MaccoBoii aoneii
DacraooeHHot'o BerlecrBa.

K.p. l\i2

T€Ma 5.
l43MeHeflHr, oporrcxoAt luc c

t2 ,Ve5. flpx3rraK, xr.rMH.recKnx pcakunii. K.p. Ne3 l0

6. T€Ma 6,
Pacreopeuae. Pacrnop6r. CBoiicrBa
pacTBopoB 3rreKlporl,tToB.

22 N!6.CsoicrBa Kxcror, ocHoBaHnI, oKcxAoR ti correl'l.

N97. PeureHxe 3KcnepHMerraJlbHbrx 3alaq.
I,IroroBas
K.p. m4

l9

I,Iroro: 68 6 4 58



CONUPXAIII{E I,T3YAIAEMOfO KYPCA
8 KJIACC

'fcMr l. BBerer[c B xtrMnto (6 {)
XlMr,rr - rtayKa o seulecrBax. ux cRoiicrRax u nPeBpalllcHutx-

lloxrrue o xuM]J.recKor,a :lcNrcxre u tfopvax ero cyulecrBoBarrllt: cRo6oAIlr,Ix ilroMax: ltpocrt'Ix Il cnoxll6lx BeqecrBa

llpclpar1errr'unctllec1.8,o.t,1tlq[cXI'lMLiqccrnxpearr1liiorr]ru:u.{ecK'xnRaeIlxiiP(.)nl'xl4MIJI'B)l(U3Hl,tqe.oBcI(a'
I{parruccee4erlulIJ3uc'r.opu[Bo3IlI'IKHoBcHI,I'upa3N|.|'\,xuuurr,IIepto,'lenxuvlt,r'llotur't.aeot}lrl

Pa:eul.re xr.rNr[u Ha Pycu. Ponb oregeclBellrLrx y{eu6lx B craHoB.]leltr! xsMn.recroil Eay(u - pa6orLr M. B. JIoMoHocoBa, A. M Byr:rcpoea, ,{ l'1.

Mcn,te"qcesa.

XfMlr.tccrar ctrMBolrtlr(a, 3uaxl xrvn.rccxux ]xeMeHToB u llpocxott,iteHUc r{x lta3Batl!f. XtM['iec$tc {oprlyLlr'r. I4n4er<cr'l u

(o:)qxD!u{eri.tbI.oTHocI{'reJlI'HEIcaToMlla'rjMo]le(y.I'pHa,MaccLl,Pac.IcTMaccoBoiJloJILlxl,lM''ccl(oIo)

flepuoIr,r.tecr<aac[cTcMaxu!l!qecKlIxfJlcMcHToI]AI4.McxIoreena'cccTpyKTypa:ua:tuel6o'qlrtruellepI,Io/'I]'I'fpyILI
(llasuallno6o.lrr:ra)'f[epr'ronu'recralcrrc1.cN{aKaKc[paBoqlIoenoco6ue]u'nonyr]eHu'cBeAerluiiox[Nl!ItIccI('lx9.eMcHTax'

Pac.I6r.Itr'rc]a'qaq[.l.Haxo}K,1eIIrteoTlIocrt.feII'HojiMoneK),]upHoii]uaccLlL]el](ecTBenocfoxl,IMuqecKoii4JopNlync'2.BEI.Ic,{eHue
llilccoBoii rloJt xriNo.r.recKol_o 3JrcMellfa L] Deulecloc no cro {oplrrvle,

flpar<r'urccra;r pa6ora J\! I
I IpaRulla rexHrrKu 6e:olacuocrt npu pa6ore B xLr\'luqec(or\{ Ka6 Here- ,Ilaooparoplroe o6opy.{oRaH[c Lt o6paxlelt]re c firjM-

Ilpanru.rccr<an pa6or a J\! 2
I la6nk),teHre 3a roprqeii cBc.Ioii.

IIpear'rerrrLre pety,trrarsl o6vqeHntr

YqaLI{ iicr /'lorr(eH }.Mcrflb.
. ,(n,' tbn'bctL npr \dlilltenyct.l\( L'c-lcutu loHrlrr: . ',\r '- vo rcr(\.rJ . \14MHqccKLlii ' tcvcttt . xHVr-l'lecl' ;i tHdK tl rr-l cHMBr' l

(Be!lecTBo).(npoclocB€qec'lt|o,)(c,IloxHoeBeUlec'fl]o).(cBoi:icfaaBcIIlccTR),(x',lMI]!ecK1e'Rne[[','(4)u3rr9ecl(e'Menu).
lrxooi[t!rr1ucrrrsI>'(,il{AcKcLD)'(oTHocI]TcJ]BH.UIaToMlliuN'Iacca),<o-l.Ilocl4Tcllb

.3HaTI,:npcANIe1.L'l3yqeIIu'ecTccTRcHHoHayqlrLfAIlcu|JllJlllHrB'l.oM.l'JcJ]eXN'lI1u:xuMl]Llec(I,ccI{lBoIL

. KllaccuaDxufipoRarL BexlecrBa Ilo coctaBy Fa npocrLle x cllo/(ltt'lc;

. pa3rIJrIaTL: TCJIa U Lrel(CCTBa; XdNIIILICCKIJ'I 3-qeMetlr n ilpocloe Rculeclllo;

.o|l|,,cblBa|h:(ropvlrcytqccrsolalu'xxNlUqcc('lx
(topllyfIepto1lr.rcc(oiicxc'reMI'Ixl,lN{l]qecKI{xfJIcMclr|oB;l1oJloI{eHue]JlcMcIJTaRra6:rrlucA't4.Merr!e:teera.ucn()JlL3y'Iloll''I.I'
(ncpIJojl)).(fpynlla)^(l.Jla8lld,l1o^rpynna>,<no6o.rttaltto,\rpynna);cBoicTBaBeUIecr.l(r.oep,ur,tx,rrtr,rIrIx.|a3oo6pa3llL1x);



, . o6ltcHcrL cyrrtHocrB xHNtliqecK[x rBnefitii (c ro.rku 3peHrzr ilToMlio-Mone(yttpForo y,reHrr) u ax npl{Hqunr{arbHoe orjruque or
{'uj ,rccKr.tx rB tcHr.ri:

.XapaK.IepH3oRaTL:ocItoBltLleMe'roAEI!l3y.{en['ecTec].BeIlHtjtxAxcultx]lr,rIl(lla6nIo]Iel1le'
xl,IMr,rrrccKoii clopMlnc cofJlacI., IlLcHy KaqecTBcHHHii cocTaR, Tr{n BeuIecTBa (npocloe unr cno)KHoe)) Konr{rrccTRcHHr,ri:i cocTas,
oTHOCr4 l ejrLltar MoneKynrpHar Maccq cooTHo[rell[e Macc ]reMeHToB B BeuIccTBe) MaccoBr,Ie /xo,rlh 

'leMel|rorr 
lr seulecTBe (a.rr cJro)KLll,x

BeulecTR); ponL xfiMir[ ( o]loxfrenEHyro u oTplt(arcnBHyro) R xt 3!tl,l gelloLre(a, apfyMer{TrpoBarb cBoe orHorJcHrJc K ?Toii npo6jlcMe;
. B6rrrucJnrL onlocrfe"'r8flyrc MoncKynqpHyro Maccy BerqecIBa u MaccoByro IonK] x Mu'rec(ofo SneMeI{Ta B coeIlulle!trx;
. [poRo/rl[TF, Ha6nrcIcHr{r cBoiicr L! Lleulec LB ,r ,rR.BcHr] ii. npoHc\olltnlltx c RellecTBaMt;
. co6nroAarr, rrpaBr.ina rexHur( 6c3onacHocrfi npn [poBeAelu11 Ha6nroAeHr,iii r na6oparopllt]x ofiblroB.

McranpertMe rHHe pe3y,rLTarLr oOyrreHItq

Y.raquiica ]Ioru<eu ]',nema.
. onpeaejulL llpo6jreMLr. T. e. ycTarjeBrrrr{RaTE Hecoo lLte t c fl{,le lrerqly r(c]laeMblM !r aeic rB{Ic,'l6HtlM;
. cocTaBjltrr, cJloxll6lti n,laH Te(c fa;
. BJIATICTL TaKr,lN{ B[/'IOM r{3JlOX(CHl4t TeKCTa, KaK rrOBeCTBOBaHr,rC;

. [o,]l pyKoBoacrBoM ylrtrrcnn npoBolttTb lretocpc,qcrBcHHoc Ha6n]oAcHxc;

. floa py(oDolclr}oM y{xl.eJr, o4iopNrnrrL orqer! B{Jrro!r!rorr(Hi:i o||fcil||ne lra6xloaexlt, efo psynETaroBr BLTBoIoR;

.I{cnoIb3oBaTLTaKoiiBUIM6IcJIcIlHofo(r,r1ealuoro)MoAeJIIlpoBaIJ['!KaK3HaI(oBoeMo!eIupoBaH{e(rralrpuuepe3lIaI(oBxlM[qecK[x
sreMefiToBj xuMsqecKrx qJopMyI);

. llcfo.rlE3oRarL Ta(oii BIII MaTeplallr,lofo (npc,'IMcrHofo) NJoIcrupoBaHrg. Kak Qti3urrecKoe MolIenr.rpoBaHue (Ha npr,rMcpc Molenr4poBanut
aToMori L MojreKyn);

. llorlyqaTb xtM{qecKyo tH4)opMauuro r43 pa3rllqrlr,Ix qcTorlHt(oB;

. onpeaenrTb 06ceKT u acneKT aHaL'It3a Ir ctHTe3a;

. onpeaejl'rL (oMnoHeHTLI o66el(Ta B cooTBeTcTBl,t[ c aclteKToM arI,LIlI,t3a tr cuHTe3a;

. ocyuccTBjlrrE KaatccTRcHrloc Il Ko]lltlrecIBeHHoc o[BcaH]Jc KoMnoHcHToB o6!cKTa;

. o[peaenrTL oTHomeura o6r,erra c npyftlMr,r o66eKTaMr{;

. oIIpeAelt''fr, cyL{ecrrerrrrne rrpu:naru o6r,ercra-

TcMa 2. AroMr,l x MfiqccKr,rx :t,.reMextoB (7 q)

AToMIi(aKr]ropltacyu1ecreonauIJ'xIlMI]qec(uX:}JIeMellToI}'ocrtouttuec8eAelt{'ocTpocHI{[aToMoB'Ao(a3a,LeJlbc-l.8aco'(HooT'
cfpoefiI'rr afoMoD. ol1r,r'rr,r Pe:ep$opaa. flnaHeraprrar Mo.{er6 cTpoeHrd aToMa.

CocraB aroMHr,rx rlcp: npo'foHL,l fi Hci:iTpoHLr. Ornocure,rsuas aroNrHar Macca, BlauMocBt36 rlorLr||rii ,,IpdroH,', (LreiLpor]r,
(oTHOCItTeJILIta, aTOMlraUI MaCCa).

I43MeHeHl'e ,lficta nporonoR B rtrpe aroMa - o6pa3oRaHLre HoBErx xr'lMr,rqcc(rrx 3JIeMcHToB.



H3N{cHc ue {qcna HeiirpoxoB R rllpe aroMa - o6pa3oBaltue r.r3ololroB, Co8peMel[roe onpc/'lejtetttc lloHtlurl (\l,lMl{tlccKai ucMcHTr.
lrl3o lotrF,r KaI{ pitlLtoBI,rIHocrn aLoMolr oillloro xuMr{ec(ofo SneMerlla,

Sne6TpoHr,r- CTpoeFIrc arrckrpoHHttx o6o,rloqc( arortoR xuMugecr{ux llreMer{ToB J\!l-20 llepxoa[.{ec(oii c[crcMEI A, 14. Megle:reesa,
I Ioualue o'nsepuenHoM u He3aBepllcr{HoM 3ncl(TporIltoM cjloc (3Hepfer[qecKoM ypoBne).

IlepuoJ1n.recrcaa cucreMa xlrMtqecKfix grrreN{cHToB A, Irl. McxAcrceBa a crpoeHr{e aroMoB: (l)l{3aqec(Ltii clvr,Icr't loprA(orjo|o lloMepa

3neMe!'fai HoMepa fpyfirlBr) HoMepa llepaoaa-
llrvcHcrrur g cjra arcKrnoHoB Ha BHCIrHc\r 'reh poHH^v )nL,bI( Jrova \ vrlqq(h!,ro rrcver,rd - o6r'r roc.rtltlc nor'lo)fl4lc ll,Hl-t't 11

oTpI,IuaTcnLHLIxI1oHoa.t1Ioult'cr6palolatrtlHea'[oMaM!N'1cT.|IlJIoBlleMeTU'[
t] flep[oaax rl fpylnax.

O6pa3oBaHue 6uHapHbrx coc/'IrHeHr'rii. IJoHrrrrc ()6 lroHEoi:i cRr3x. CxeMLr o6pa3oBalr4r nofiI]oii cBrI?u.

B3atN{oAeiicfDLIe aroMoR xrr\{rrrecKrx 3re\{elrfoLl-dcMcrajrJ'roB Mexll} co6oi - o6parloBaHtrc AByxar'oMH},Ix NIonel(yr'I fpocrElx BcnlccrB.

I{oeaJrerrtHag Hcno.JurpH,uI xI,tM]Jqec(at cBt36.
',ircK rl 

'H 
ILr( r c rpl r rl pr r-rc $npv1 rur.

B:alrnto,feiic'l]lue aroMoR xr{r\rrrrccKr,rx 3jreMe r l r oB-IrcMcr:LrrjroB r\{ot(Ay co6oi:i - oSpa3oRaHue 6fiEapHI'Ix coeJlfHeHl{iri HeMeraJrJIoR.
-l rcrrln.,tprttatc.tr,ttocrt-. llos:tttlco|\nBdneHIllr'iino.lrnHoicBtl .

B:ar,rr'roreilctgnc aroMoB xrMuqecKux treMeFToR-MerannoB Mexry coooi1 o6paloeauue Mer,!fl.lrr.recl{rx r(p[crannoB. f]orra lr.re o
NreTan.lli{rrec(oa cBt3I.r.

fleuoncrpaqnn. Mo,{e,]llt aroNtoR xuMrJrrccxux e.neuerrlor, flcpro,lurrec(ar cucreMil xuNrHqecrlrx 3JlcMetrloB A. 14. Melt]eneeBa.

IIDeIMerHr,re pc:ry,'rsrarr,r o6y.Ienuq

Y,rallllri:icr IonxeIl ]rren 6.'

.UcI1oJtL.}oBaT},np!rxapaKl.ep|cTl,i(eaToMoBnoIl'Tu':([poToF),(Hci]Tno|||',iiJ']lck|pll||''\lJM.|cc(i
(lJ3oTon),(:}xe(TpoHHEIiicjIoii)'(:)Hepl.e'Ix.{ec({iypoBeHI,')(]]leMeIJ,tj-NicTdILI).
RcIJIcc1.LtlloI1'TI''(],oHIla'cL]']L')'(tlol1L,I)!((on:LcHTHleI
( aajrelf rlloc'f r,)r (Merajl]IItqecKaq cBt3F,t,

oll!1cL'lBaTI'coc.frBrtcTpocHUcaToMoR9JIcNJeH'roBcrlop'II{oBEIMuIIo[tepaM[120BflepfoIl.'ccKoi:ictlc,I.e]\1cXI{l\{I{lIecXX
l,l. MelraeleeBa;
cocTaBJl'ft'cxcMLIpacllpeAeJlellu'f.[e(TpoHoRno]neKt.polttlt,INlc'r1o'N1B3ncK'r.pou[Ioiio5(jloq(eaToMoB;cx
xrnuqccroii ca'3u (lorIHoii. (oB:LrrcHTHoii, MerarrJlu{ec(oii);
o6,L,'cH{TL:]aKo[oMepHocTl1I{3N{eHeHu'cBoiicfL]xl,lMu9cc(ux]neN1eToB(]Ilp9loR9,lL'paTt'NlU|J.!t']cil3jJ|clcpolloBllaBIIeHeM
3JleK1.polllloMcJIoe!.IttcJto]aIoIH'eMEIX?cI(TpoHIjLIx
cltliic'ua)nnepuoAaxffpynnax(uaBHI,Ixllo,tfpyltllaX)fIcp'ro,]!r!ccKoiic!c'feMLlXl1MxqecKIlx3JIeMell'foBl1-I4-Mex^c:reeeacro.trt
lped c rcopr4u cfpoeHlJt aroMa;

cpaaHltBa1.L'cBoiicTBaa'IoMo|]\l,NlhqecKiix3.]1cVcI]ToB,IlaxoA'Ltll{xc'Ro)lHoMnepuo/]cnul.naBHoii[o'qfpylllle]Iepl,lo/lll.|ccKo'cllcleMl
xIlN{IrIccXlIx]]teMcH1|.oeA'i4'MerrIeleeua(]ap,,1oR'AepaIoNro8.q|c-qa3r'IcI(TpoHoBHaBHe[IHeM
')ner(r'polUltlx cnoeB: paanyc aToilrai gJlcKTpooTpH(aTe,rrL,oocTl, NJcTar-qr{rlec(rte l'r rreM(10r.]r119(cKxe cBotcLBa).

IaBaTBxapaK1.ep!cT'lKyx'INlutlecKllx]JleMeII'foL]llofxnoJIo)KeHnloBf1epuo,'1HqccKoi:icl{cTcMcXI,tMqeoKx



(x MBqccKtaii 3lla( lloptllKorJL,Ii:i doMep) nepuon, rpynna. nolrpynna) orHocr{Tejrr,Harr aroNll{a' Macca, cTpoerrxe aroMa - 3aptll r,qpa! qucno

npoTorjoB r,r HeiTpoHoB B rlpe, o6[Iec.rr4cno ]neKrporroB) pacnpeaeneHr{e lneropolroB no iJIe(TpoHSr,lM cnotM);
. orpelejrrr6 Tr{r xnMfirrcc(oi:i cBr3u no oopMyne BeuecIBa;
. nl RorrnrL IpHvepLr B(Lx(e rBcpar3Hbrvrl r ndM \11vr1'rccKoil cBr'rr:
. xapar{TeprBoBaTE McxaHulMr,r o6pa30BaHr,rr (oBaJle!'floii cBr3r (o6Meluui), riolrltoi cRr3u, McranruqecKoii cBt3II:
. vcraHaR,ltBalb lrpl1i]ltHt{o-c-le]lcTBeHH6]e cB{3I4: cocraB BelJlccrBa rl4n \ Mugechol-t cBrit4;
. coc t.rul, IL ibl,pv).rLr 6 rraprrl,r\ coeAHHcHLlfi no Bar'lcH I HocIH:
. HaxoalJT6 BaJICIITHOCTb IICMCHTOB nO dropNr) Le 6rrHapLrOrO (Oe!hrLeILlu.

MeranpeIMerHr,re pByr'rLTarr,r o6yqeHr|t

Y,ralllr.ri:icq AojltceH Jr,,vezb.
. 4x)pNrynupoBar6 rrnorc3y rro perreur.rK) lrpo6-qeM:
.coc1aB']I'TI'[r'IaHBLInonHeH'{'yr{e6fof3a,uaLI.pe'xeHI,i'lpo6neMTBopqec(ofo[noucl(oBofoXapaKTepa.RLI[oIHeH',l'I[poeKTacoMecTHoc

yrlu felleM;
. cocfaBlltlL Te3t cbl fe(cfa:
. BJla,ilcrb TaKIM BllIoNt u3]loxeHl{t TeKcra. r(a( onficaHue;
. ucnoJrL3oBarE Ta(oii Br,rn MErcreHHoro ( reelr,Hofo) Molrer[poBau{t, (a( iHaKoBoe NroaenupoBaHuc (I{a npnMcpc cocraBjreflur cxcM

o6pa3oBaHI1r xr'rMI,i.lec(oii cBt3u):
. rJcnonL3oRarb ral<oil BuI Nrarcp[a,[6Horo (Ilpeluenro|o) voAeirupoBa]rltr: Ka( atialofoBoc MoAenI{poRaHI{c;

.ucIloJlI]3oBaTETaKoiiBllMaTeprtaxLlIofo(rrpc,'IMc.rHofo)N(o/xcnr'poBaH'',xaK$u:a'lecxoeuo1e:rr.rptlallue(ua
aToMoBJ;

. onpeAenrrL o6cer(Tbr cpaBHeHar u acreKT cpaBHeHrt o66eKToB;

. bu to irlL Henr'nt,!rc Jn,tJ t rtetlloecpaBHcHllc:

. BLtflO,rtHqT6tIelloJIIloeKoMnJleKcHoecpaBHerrue;

. BLInOiItI,lTBIIOJtHOeOAHOnUI{el,lHOeCpaBHeHlle.

'I eMa 3. flpocrLre Renlecrsa (5v)
flolloxeH[e MeraJljrol] n HeNi(LanroB B ncl o{r,r.JccKoii crcreMe xfiMurrec(ux llteMeHToR A. I4. MeHleneetsd. Ba)KHeii[Me rlpoclbtc

RertecrBa - Merajr,rrbr: xeJre3o. alroN{rrHrrii, Kanr,rtxil, Marr{ui:i, Harpufi, Kanuii. O6ure +r3]iqecKtlc cBoficrBa Mera,'r'IoB.

llaxaciutle rpocrlrc BetrlecrBa HcNler.allirLr, o6pa3ocallllLre afoMaMr,r (uc,rlopora. Bo/'lopo/'Iq a3ora. ccp6t) rfoc{lopa, yr:rcpo1a.

CnocooHocrL aroMoR xrMr,rrrccKrx gJrcMeHToB ( o6pa!3oBan[Io tr€c(oIlE(llx [pocrbrx BeurecrB - aurnorponHr. AnnorponHr,rc Moar{q)fiKarrux
KI,rcnopoAa't}ocr|ropauonoBa-MeTann[.iec(ue|IJeN1cT.LrIJIl{LIecKuccRoicTBanpocTI']xBeLIlec'l]'
MET'L JIbI II HCMET'LTUIbI,



lloc1.o,rtttla',\Bofiupo.I{o'ttr,r.{ec'reoBcIIlccTRa'Morr6'Mon'pHacI\'acca'Mo:upurriio66eMfa3oo6pa3HLIX
(oJIU.recILra RelIecTRa Mujului\4or'IL
f a3oo6pa']HErx BeqecTB.

Pacaef6t c Ilcllonl3oBaHI{cM nollrrr,.r (r(oJr[rrecrBo Beulecraa)) (Nro-[tpr]a, Macca), (MoxtpHI-rii o66cM ra3oRr. ([oc[orrrHar ABoraApo)-
Pnc.telHhte ratatt. L BLr.rHc rcHx( vo.rrlHoi4 \racchr BeLrecru nu \Hmr.r'rcL Kr,rv rlropvl.rav.2. lac,rerLr c cnoqhroBahr(M nol)llrlii

(Kon14qecrBo aeuecTDo), (Mo,rrrpHar Macca), (l\{onrpHLrii o6!eM rir3oB))) (nocro{Htta, AEoraApo),
AeMoEcrpauu[. I IcKo fopbre MerarrnBr HeMera-[,'rEr (oJ]uLrcc'r'BoM BelrecrBa 1 no:rs. Mo,qerr, uottrpHor o o6 L,eMa aa3oo6pa3HErx RcrlecrR.

IIpcAvernsre pe:y,rsralsr o6yqenuq
Vqanu,ricl ao,rxer t:ve,,no'

.[c[oJlL3oBalI,np',{xapaKtepi,c'r.xKeRcnlccTBIloH'TU':(McTaII]rIbI
(lleMeraJIJIbD), (aluroTpoIILir)! (aJIJtorponHLre BuAou3N[eHeHur, rtr'I',r Mo/'IliiD[(aqtu):

. olrucLlBar'6 tlojlo)I(eHue 3,rteMe[ToB-MerannoB r,r 3reMeHToB HcMcrllrt,rloB B llepnol[.]ecKof crrcrcr\rc xlIMlFIec(x rLreMenror /1. t4.
MetineleeBa:

. nlacc[(bluEpoDalL llpocTrrre Rc]rlccTiJa lla MeTiLlrjrrrr l{ rter,lelaJrjrrrl. ljreMeHTbl;

. onpcaentTL nplJHalulc)l(ljocl't, lleopfaHr{Ltcc([x BelIccTR K ollFol{y II3 I,l3yqelnLlx roaccoB -- Me'I'aLlLt I] EeMeTaIJlr,t;

. aor(a3LlBafL o'f ocrTejrbrrocTB JIcIeIrnr npocTr,rx BerlecTa fla MeTairn6r ,l HeMoTall6l;

. \.rfaKIcp 'lnBdIb o6-lue {rr lrv.ircr,rc cBoricIBc \reIaJLnoa,

. ycTilIIaIrJllIBalL npurlxHHo-ClenclBelllll,Ic cBrI3I,I Me)I(Ay cTpocHIJcM aTOMa \HMllgcCKOii CBtltslri B nfocrElx RetieoTDax MeTiUIJIaX Il
HEMET'L'I]IAX;

. o6BrcHrrB MHoroo6pa3 c fipocft rx BeulccrB Ta${M lDaKTopoMj KaI{ aflnorpollr,'1;

. oul,rcl lBaTb cBollclBa BexIecTB (Ha nptN{epax lrpocr6ix BelIecIB MeTannoB x HcMcTaLlJroB);

. co6norarL xpaBxna rcxIJIJI(u 6e3olaolrccrx npu npoBeAcHUU Ha6nkJ/'IcEIIii ti ,ta6opalopllr,Ix oflEIToB;

.cIo,rII'3oRaTEnpfpe[lell!l,lpac{eTHE]x3aIaqnoF'TIJ':(I(()'[Iec1.Bo
(MOnrprlLtii 06t,eM aa3oB), (HopMaulblrLte ycnoBr{r);

.llporro,{IlTt'pacqe'lr'rclcIIorIL3oBaHucMllUll,lltii:(Ko,'lu9eclLrUBcLuec'IBa),(lVon'pHa'facca)](MoI'pHbli
ABoraApo)).

MerarIpejlMerHLre pe3yrbrnrr,l o6yqcrrurr

Yqauuiicr llorx(eH y,'ner?6.

. coc'faa,'ItT6 I(oHcncKT TcKcTa:

. \.r\4orlort(.tLtr.r fnrr lt-loBatF, cnu(pr . tBcHHoe Hafi ItoncH (:

. caN{ocrotrc,'ILHo oq)oPMllrfb of.ler', RI(n()Lrat()riltii onl{caHte !]a6lrorfet1l,tr, elo pe3ynLTaroB, BLTBoIoB;

. LrLlllojllt',fb ilojllloe KoMIIIeKcHoe cDaBHelt e:

a BbIno.IIltlL cpaBueHue no al{arloflJt{



Teua 4. (ireAunenuq )rnM[qccKlrr fjre} ,err'r'oB (]6 a)
CTencHr,oKl'tcIcH[{-onpeAeneH[ecTe[cEl,IoKIlc.]lcHl,l'3]rIcMeHToBnoxItM,iqecKoii(|opuy:recocnurrexua.Cor:'rarleuue$opvy

coe]IuHeHuii,o6uluiicnoco6uxlIa36lBaH|',BuHap!Lrccoe,fxHeHI,l':ol(cj]llLl'x,ropll.ql'cyll{ulll
o(criaoB: Boaa, ylneKtcJu,li ta3 Ii Hera eHar rr3Bectt,. flpeac l a8r.r'LeJMerylrlr\ BoliopoarLrr coel HeH ii xnopoBolopoa L'I aMMua(,

OcrIoRaHIIt, ltx cocraB r,r lra:jDallllt. PacrRopr.lMocrr, ocHoRarrr,rii B L]o.{e. Ta6nttua pacrBopl,rMocrl,I rtr,qpol.cn,qoB t{ concii a BoJlc.

fIpe,4c'ranr,rre:raueno.Ieii:r[ApoKcU^B]HaTpI,I':Ki1JII]'l{K?UlLq[''f]oH'T'lcoKaqec1.Be!llLlxpea(['x.uHI[(aTo
uHjlr{ka'ropoB B r(eroqHot cpclle.

I(lcloru,axcocTaB[H.!3BaF[q.I{,raccur!uxaulatuc,ror.fIpe1ctaaureJI'lK',tcllo'I:ceplliu,coxrlla,(.!3oTH.uI.
ullllr(aropoB B xucjloruot cpeAe,

Crl:rl,rrar<ttpol:ltlo;1llLIeKIc,'loT','ocHoBarruii'l4xcoc'rallrtirBaHII''])acTsopMoc1
(ap6ofld-r r qjocqlal (axLq{r.

AMOpqJHrrre u Kpuc [aiLrIIqecKIc Belqcclaa.
Mcrrvo,rery,uprrlteB3afMo,IeiicTRIJ'.TuItt'trpuc'ralrIu.lecxrtxpe[IeToK:'oH!{d)a|oM[d)

cBotcrB BcrrlccrB or rrinoB r(puclarutiqecKlrx pe[Ierol(.
Benlecraa uo,rery:rxprrofo ti HcMojlcKynrpuoro crpoerrun- 3axo[ ltoct otHcrBa cocraBa axr Bexlecri] Mone(yjltpHoro crpoerllt.
Vr,rcrr,rc eeulecrra I] cMecr4. I lpl.rMcpLr r(nAl{xx. rBepArrlx r ta3oo6pa3H6rx cMeceii- CBoiicr8a qllcrtlx Betlcc'tR r{ cMecei. tr'lx cocral].

MaccoBarr u ()6Lej\'rHar aonr{ KorrtoEeHTa cvccu. Pacqeru, crntauttLJe c llcno,rlr'3oBaHueM rolu'tl,lt aojrt.
Pac.rorrrLre 3aaaqu. 1. Pacqcr rtaccogoii I,r o6l,eNlnoii Aojleia KoMnoHcHToB cMec! Be!]ecrLl- 2, Btnnrclctttrc Mace',Boi Aort{ Bcrl{ccrBa B

pacTBopexorj3Bec'l]toiiNracccpacTBopeIllrofoBe!lec1.BaIMaccepacTRopuTen''3,BbI.]{cneHI-lcMaccEIpacTBoP'eMofoBeleo1Ba
rco6xoiltut tx 4u nptroroRncHxr ollpere,qenlIoii MaccEl pacrBopa c r,r3Beclrroii MaccoRoii Aoneii pacrBopellHoro BeuecfBa.

AcNroHcrpar('H. O6paluLl oKctr,xoB. K]{cror. ocHoBaHri,i x cojreii. Molcnu KpxcraxnrilrecKnx peelo( xnop[Ia Harpnt: anlNia3q o(cr.IAa

yr_rrepoga (lV). Cnoco66r pa3aelreulit ctr'lcccii, arrcrrnxtqnt Bo,4r'r.

,lla6oparoprrre orrsrr+,r. L 3rrarcoucl.Bo c o6pa]llaMr BerrlccrB pa3Hl,rx K]accoR. 2. Pa3lcncHuc cNrcccii.

llpaxTu.recKarr pa6o[a lT9 3.AHa[[3 norlBLI u BorLL

flparcrl.rccral pafora 
"1Y! 

4.flpl{|ornsncHHc pacrBopa caxapa c aaAaHHUri M.rccosoil /1.xei prcrnoner roro BeurecrBa.

IlrreaMern bre pe:yJrularbr o6yqeHnq

Ysaul]iicr ronxe11 yr?rrr,.
.Lrcllo]lt'3oaaTLIIpfxapaKTepuc'fIlKeBe[lecTRnoI{'Tll':(cTc[eHLo(uc,[eH[')j(BaJ]eHTHocT6)r(oI(cuAl,l)),(ocHoBaIIu''

(KaLIccTRcHHa'pea(qu'):(l]iJ'qE'{aTop)r<Iiucno,rLl),(KxcnopoAcoIep'(aIlIueI(lcIo'.bD)'
(IIIc[oLIHa'cpeAa)'(Hei:i'fpaJlbHarrcpe1a>'<rrrra,rapH):(co]lu,,(aMop(bHLIeBetec,[Ba),
peueTI{a).(uoHIIa'Kprtc1aIJIIlqcc(a'peue'fl(a).(al.oMfa'IKpI{cTan-rIx!ec(a'peueTKa).
(MerannrlrecKar (pricfaff irrcc(ar penerKa)! (cMec );

.K.[accUiD'{Il[poRaTbcJ]oXItLlelteopIaH|qccKxeBeLIlccTBanococr.ajyDaoKcHALI:ocIloaalII4''l(l'tcJlo'IblI]coxu;ocHoBaHu''
no pacTBopuMocTu B 8o!e: (rcnoT6l no ocrtorjllocru r colepxaHtlo Kl{cnopo,{al

. ollpeaex'l L, nphllallexHocTL feopfatHrJecl(]{x BerlecTR K o^Hor\{y xl ur)'rcHHLI\ IrndccnB (oxru.nr,r. nrry,rue Lroaopo,qFBlc coe'qrHHtt,



ocHoBartrit! l(t4cjlotL,r, coxu) 11o +opl\{)' ne;
. onrJcLJDaTF, CRO CTBa OT C,TTEHETX npCICTaBHTeneii oKcriloB (rra lpnMepe BoIF,], yfrlekacnoro rit34 Hefallrelloii u3Bec1 ), neryqr-rx

BOnOpOAtItrX CoeAlllelrnii (a npuMepe xnopoBo/'lopoaa u aMMvaKa), ocrroBanni:i (Fa npLrMepc r[/'IpoKctl,IloB HaTpIltr KtlJIltt n (arIEIInt)i

K'rcnoL (Ha npr{Mcpc ccpHoii Kr{cnorLr) x coxeii (Ha npuMepe xlop}rAa llalpllr, (ap6oHara (arEIIut, q)ocqjara KarrLu[t);
. ollpe enrTL aaJIelIftlocTr, u clerlellL' olilrcircHI,It l,lTeMcHToB B BeulccTRax;

.cocTaBJI'TE4)opvynEIo(c|AoB'ocHoBaIl[ii'KI{cnoTfcoJIeiilloBa]le[1HocT'IM'{cTe[eIuMoI(l.lcJIelI'
) K31a|lrrhr\4 R r Jli]rrrc lrdc r RoPrlvnc I r.r-rc.ro L ocHUBall ii lt cojleii:

.cocTaBI'TLIla3BalII!ol(cl,tAoB)oclIoL]aHUii.k[cJIoTI'co,1cr;cpaRIJ'BaT6RaneI{THoc'l.t'lIcTenet1Lo(uc,[cHIJ;oKcu^EI)ocHoB
coJlu rlo cocTaBy;

. rJcnoJIt,3oBaTL Ta6r.rr,uty pacTBopuMocTr{ .qm onpe,qeretillt pacTBoplrMocTll BellecTB;

.ycTaHaRnuBaI.L|.elle'r.l.{ec(ytocB'3LMeI(,qyo(cll,{oMI{fI,ljlpo-KcI,lIol\{l{8ao5opoT;npI'rqnHHo-cIeIcTBcEH}2IccB'3u
atoMe. \uvlll(ciol] cotSLlo ll I no\r Kpucla.l.lh'lccKn ncLilcll(11 \11\4 9ecr}]r coe[[HcHlli:

.xapaXTep[3orrafL[foi1l]brc:Mo]ic()JI'pHEIe,loltHbleMcla]|Jlx'lccl(!,lcl{p'c1.a]1].Il,1t]ecKI'cpellleTKll;cpc

. npxBoAaTb nptNtcpEl BetqccrR c fa.H B Nl rl TlllLaMu I(pHc lr.rllltrgecnoa petIeTKIl;

. npoBolluTb Haonrc)IcHr,rr 3a cBoiicfaaNlr{ BeIrIecrB u rB]lel]ntNlll: rIpoltcxolltIJII,INtIJ c BeulecTBaMI'l;

. co6rrcJlarL xpaBxxa lexllu(tt 6e3onacHocru nptr [poRc.(cHIJll Ha6nloaeHui] u olll'1loo;

.[ccneAoBaT6cpejIypacTRopacnoMoL]]Lloll1A'KaTopol];fl(clreprjx{e!Ta,'1bHopa3.II[qaTbKltcJIoTBIuUIer'Io.rr.IolL3y'c6[EI'KaTopaMu;

.llclIoJl63oBaTLllpnperxer]ur,pacqe1.FlL|x3aAaqno['T]J'(MaccoBa'Ior'I':)JleMeIrfa
(o6leMHar /'Ionr ra3ooOpa3Holo BeuecfBa);

.llpoBo/IIJT6paclle'l.L'lcl,1cllo]1l'3o|l!LlllL[|\!noH'fuii,MaccoB3!AonJl3,jIe{elI|a
(o6BeMfiat,lorc aa3ooOpa3Horo BeuecrBat,

Melanpeguc,Irr,re pesyJrr, rarbr o6yqcfi un

Y.lauxiicr ,{oittl(cH f-,|/?n 6l
. cocraBnnrb lrit ocuolle re{cra ra6nu(F,r. B ToM .rtc.fie c npfiMcrenuert cpeacrr I4KT;
. no.ll]|\OLrOlilr^IIv'lrllcltnl\'B"l14lL"lrocperogastl.'<ttud.r,o-rettue
. noA pyKoBo/'tcrBoM _vrrurenr oq)opMllr'fl, oTqer, Br(nloqarcUl{ir onrcaHnc 3KcnepuNrellfa, ero pe3ynlfaroB, BbIBo/IoB;

. ocy[lccrRnrrr, rllriry(TlrBHo.: o6o6xtcHpre (oL enaurvxoro rocroteplofo rt o6trtcMy BepotrHocrH o M] ), r. e. L'rrpeJerrtrb 06luHe

cyrlccTlelrtlr,re npn3rral(pr aBl/x LI 6once o6leKToB Il 4ru(cxpoLlalL lrx R 4)opMc noHtT!'tt uxn c)/xaeHIrt;
.ocyuecTB.Il'TLIe,qyK'r[BHoeo6o6uellue(nojIReAell[ee.q[[LIHofoAocToBepl(n.oIloAo6[lee!oc].oBepoc),T'c'

ujlt cy)KAelte, olox.nccTR-rrrTL c H!,rv coo IBeTcTR)/roLrlxe cyxlec lBeH! hrc np lH:rr,r o1Hi'r(, r,rr 6o,rce o6r'ctclol:
. oflpeAejl,tTb acncrr r:raccutf uraqlu:
. .( J ru cc t Btr 

"r 
I t, K.lrccx{p Kau Kt:

. 3llarL u rlcno]rrr3oBalrr pi!3jrr,r!nr,rc ,lroprrr'r nlt/]! LJLr eH q rnaccrrburauuu.



'I eMa 5. tf3Meueuln, rrpoucxoAll(tre c Ben\ecrBAMA (l^t)
Uoncruc ss,'IeHl]ii l{ax u3tneHeHri, npoHcxolrxlux c BeruecrBaMr. lRrcHr{r, cBr3aHH6re c r,r3MelredlrcM Kpxcrajrnuqec(ofo crpoellut

BeLIlecTBanpIJI1ocTo'tlIloMerococTaBc,d''{.|(!|(ue,aIe|t''o|3qccK'le'Br'IeH'I'LrXlNI[u:I[c1.[I]l'u''
BO3r'OllKa Beruecl B, ueH'tpn(l)yf upoBarII're,

tRrcHUr, car3asuLle c t3MeFcHr,rcM cocraBa BeqecrBal - xlMuqecKr{c pcaxqru. llpu:earu u ycnoBut fiporcKaH q r Ntu.r(eK[x peal.qxi.
llottltaeuul^'3o-ht||Jo|cpvu'|ciI\l,I\p(ard,\'P<rr.uluruperrurrKdK,la.l|lLliic'|)uai],(io'cpvP'l..cK\ncJ|(ui.
cBeTa.

3aKoHcoxpaHeHL,r'Nracc!,tBe[IccTR'XuM[.iec(ueypaBHeHl''3HaI'cHUcnHj{cKcoBIlI(o34XbqleIl'l.B'CocTaRneH']e)p.lB
pca({xi.

PacqcrLr no xuMIlgec{M ypaBHcHurM. Pcurerrue :aIav lra tIaxox,rIeHue KoJrurrecraa t]eruecr'!a, Nlaccbl I,t.f[ o6LeMa llpoay(a pea((rlu [o
KoJtIIiIecTByBcLtlccTBa'[4accean[o6bcNty]JcXo/,lHofoBeUlecTBa'PacqeTbic'lcI1oJl63oBaHI,IeMIlolt'l.LI'qIol1')jKorAaucxoAl{oeeuecTBoIaIoB
BrrAe pacfaopa c 3a,qaHHoii MaccoBoi:i Aojrei:i pacreopcuroro ecrrlecrBa rnu co,4cpxlrr ollpelcneHHyI() Aonb flplrMeceii.

PeaKuau pa3noxcHur. floltt'rlie o c(opocrr-r xirMIJLrccKIrx pca((ui. Karajru:aroplt. @cpuexrrt.
Pearual coenllncrrun. Kat.altt-ITl{,tec(Ite u HcKarallrJTlrrlcc(ue pea(qruI. O6partMLIc lr Heo6parnMlle peaKrtfifi,

Pearuuu :auenlennr. 3neK'IpoxfiMtqecKrii pr/'l Haflprx(eHr'rii Mera,t,rroR, cro ucnorE3oBaHue Inr rporljo3lipoBal]ut ao3r\1ot(lrocrl{

[po,leKalluqpeaKu[iMc,(AyMefa,{JlaMI,ll,lpacTEopaMUKBcnoT'Pea(qu[B]'ITecHeF[co/HuxN{cTuIo8f3p
PeaKuuH o6N(cHa. Pecfilll!I HeiiTp&rli3arlfiu. Ycroaur nlxrrenallnt pea(]uii:i oOMeHa B pacrBopax Ao r(olrqa.
'fl'Inar xuMr.recKux peakrlHii (no npu3HaKy (qucno 

'.1 
cocraR rcxolHr,rx BelrrecrB r,r npolyKfoB pcal{rlxu,,) rrJ npxMcpe cBoiicrB BoALl

Pearqralpautrxetru'-f'rTcKTpo.rII43ltuu'Pearturrucoe'{|LIeF'I'B3auMoAeiic'rB'eBorjcoKc!^aN{[
(fI,rApo(0uAr'l))'PeaXu![3aMeUIeuu'-B3au!'o'4eiicTBItcBoJ]r,IclIlcnotrnLrM[ueIo.IHo3cMcILHE
fr.uponfi 3a cynL4lu,qa ?LrrroMulll,rr t (ap6h.qa K,ult'Ilut)-

Pac.rdTH6re raAasu. 1. BFr.[,rcreHue ro xuMrrlrecKuM ypasHeHrrM Macc],r l.rjlu KojrrlgecrBa Berlecr Ba lro u3BecLrroi Nrcece H]rx (onHqecrLry

BelqecTI]aoAlrfou3l]c'l.yllarjlLxXEpcaKqrtloLrerqec'lDllJlt,ll1po/]ylcoRpea<r1rr
peaKIlrjx,ecnuu3Bec'l.llaMaccaacxoAxol.oBeuecIBa'co'qepxaIJIcfoonpeIeneEH)ToiIolrorrpxMcceii.3.Bl'lllclelueuacc
oSreMa) poayKra pea(IIIIJ, ecnr rl3Eeclrta Macca pacrBopa l' MaccoRat Aoxt pacrBopoHHoro RcnlecrRa-

IlpeaMernure pe:y,rr,ralur o6yqeHHq:

Y.rarquiicr Aon)xeH f-'vcmr,.
o rlraccr.rrbuqriposa16 xtrMr.rrrec(ue peaKqxl lo rucny cocraRy ucxolrlt6tx aeurecrB It [po,{yI(ToR pea(u!.r[l LetrJroBoNI) jO+err]; Ha-

Ipar]Jlerruro rrpo'feKaHfir peaKuux; ylracrulo (aTarll\3aTopa;

.uclIoxl'3oBa'rr''la6IuIlypacTBopLlMoc'l.!iJ'1t'otlpc/xe,[cHll'Bo3

|'|l|llBFoc|l,1Jvc|n|'|!tL|I'^npc|c'lcHH'Rolvl'|.H''c|l1noo|ehilll]'pcllK||l']l1\Ic,h|\vC|M.lavt|hbJ||lL'|Myndf|a.'Da\1hl,lc.|o|co|ci:
.Ha6nrIaTLfonucL'IBaTL[pIJ3HaKUfycJIoBl,1,lTe!IelIl'xuN1]JLIccruxp(aNuxil,jen.IbBI-IBo/:l|rl)r!ocHoaauuuar1a]lli3aHa6J]k)^cHi3a

3(CrIl.pI,IMeHTOM;

.npoRo]l[T''pacrIeTHlloXllVIJLIcc('ll\{ypaBIIelI,MnalIaxo,qleHI{cKoJ'Il1']eg|Ba:Maecb|Hf
Jrr o6rJeMy cxolHoro BerqeclLra: c fcRoJr63oRaHrcv noHrrur (Ilor't{), korla xcxoAnoe Beqccrlro aaHo F Bur'rc Ildcrlropa c ail-lilLlli!,t



N4aCCOROU rllo,irer paCTBOpcllHofo BcLuecTRa rJnu co/lcproj r onpc,(cjleHHylo aoxlo flplNleceii.
MerafipctrMcrrr6rc pe3yrLIarLr o6yqcfixrr

Y.rarruiicr AonxcH l,usm6.
. coclaBtfl L, Ha octtoBe TcKcTa cxeMLr, B ].oM qtcxe c np[McHeHteM cpeacTB l4l{ l';
. caMoc l orTenbHo od)opMngT! o1 9eT, BL(norJloulx ri on,lcaH re lx( ncn MeHTq efo pe3ynr,TaToB) BBrBoaoB;
. tlcIloJlB3oBaTL raKoii RIII Nlr,IcJIeHHoro (Itca[6Hor) Mo]IenapoBaH|rr) Ka( 3LlaKoaoe MoIcnnpoBaH[e (rra np{ucpc }paBHelirii xaMti{ecK,tx

peaKrlr.rii);
. pltr t,t'tarF()6Lev Hcolep,l.a e noHrtri:
. pa3xt{aT6 poloBoe 

'l 
RrJ/'loBoe uonrTur;

. ocynrccTBlllt L pol{)ar tolr,rrnnpcleleHte noHttHt.
AeMoHcrpauu[. llpliNiepLl +ti3lrqcc(Ex tBnclJlrii; a) lrnaBncHrc napaQana; 6) :rut!@y:r.rr ryrlrcr'Lrx Beu]ecrB c ropr!{efi JlaMrroexrr

HaI{.lJtIIBaH[,I-llp!MepLIx{M[qec([X'BneH[ii:a)ropcH[euanrur;6)B3a'JMoneiicIBueco,1'HoiJ(IIc,toI6lcNlpdMopoMI{]'IIIMeoM:
firIpo(c[IaMc,x{(II);r)pact]opeHueI1oJly.IcHHofofu.{po(cl,IAaaKc-rIoT.ax;I)Ba[Mo.4eiicTBI-IeoKclI]]aNIe.qu(II)cceprron(IIcnoToiiItp
HarpeBallau; e.) pa3,'Ioxellrc flcpMatlfarraTa l(anllrr; r() R3alMolciictBne par6aa:rennrrx KtcJIoT c MeTajrnaMr,t.

"lIa6opar.0pHt-IcoubIr.r'r.3'(|palttetruec(opoc'r.uucnapcHu'l]oIr,IucllrjpTan()'lcrIe3o8ell|IoIx
o([clIeH!eMeAuanr'IaNfeHIcIIupToBKIlllJl!li)peJl(tl.5-|IoMyTHcHac|3BccrKoBoi1l]t'!r'rolBLrA]rlxceMUr{J)|ncKIJc'ofofa3a-6'oIyqeII!c
vrreKlrc.rloro ra3a B3altNloaeiicrBucM collr,r r (ucnorLr. 7.3aNrcr[eHte Mear{ B pacrBopc xIopI4/'Ia MCAU (ll) xcne3oNl,

flp:tr<r'rrvecrcan pa6ora.ll! 5.llplt3tla(n xr,rNrl{ecKu\ pca(rltii.

flpcauc'r'Hsre pe:y,'rsra-r'u o6yqeuus:

Y.larrlr,riicn go,rxcr y.,r,renzo.

.o5paula'rr'c'cna6opa'loprrr'rvo6opyIoBa1l[eM[llafpeBaTenEHLlN4!'Inpq6opaMlBcoo'rBe'lc'l.BrtIcllpaBxnal\''TcxH{('6e3o[aclioc'I[;

. Bbllo,rlHtlL llpocrcirlue [pueNlhr pa6o't6t c na6opaTopilr,rlr o6opylonaaacv: ,ra6oparopHtrM DtTaTfiBoM: clrxproBKoir;

. rra6:rroAalrr ra cnoiic|BaN u BcrrlecTB u rr,.[et[,rrMn, rrporJcxoJItlILtMIc c Betleci.r]aM!,r;

. ottlcHDarb xr,rMlJ.tcct{fit ]KcnepuNrcHT c noMolllt lo ecrecrBeHHoro (pycc(ofo ux{ pollltofo) t36IKa t, r3r,lKa xrMuu;

. /'lcnaTL BBIROALT XO pe3ynbTaTaM llpoBelcHHofo 3(c[epuMe]t,ra;

. roiolrr'ab pacrBoptt c olrpeaencHHoii MclcoBoii tunei,i pacrBofeHHnro RetlecrBa;

. ItpftfoToal1lL pacTBop 
'l 

paccqriTaT6 MaccoByk] lonrc paclBopeBHofo B HcM BeIItecfBa_

MeranpelMerHLrc pc.tylr,rarr,r o6yverrun

Yvaur,riica llo]rxerr /vcm6.
.avnc I on t\'JtL o t( no t( ruB.l t L unrrcnc InBdH Hnc H.t6,'llole he.



Terua 6. I'eopur rreKTporltr[rlccr(oi:i uuccoquaqrix u cRoiicrBa K,'raccos Hcopl.afiut{ecKux coe/iuHe'/uit (22 u)
fIoIr'T[eo63].IeKTpon|T!qecKoiiAuccoq''a(U'.lherrpo,'rl,rrr'lIJHe9le(IpoJllIT6r.McXaHq3M'qI{ccoIlxaqu[3ne(TpoJ1tl'roBcpa3n'ln6N

.InlroM xuMu.recKoii cearu, crenenr, :leicpofirl!{ecKoii auccoquaqur.r. cr{:rr,xuc r cla6He gjteKTponuT6r.

OcHoBHbre toroxeEllt leopx lneKTpoilrrlrqecKoti ariccoutaquu. llouHEre ypaBHeE{t peal{uti, ycnoBlt flpo'fe(aHur peaKqr{B o6MeHa
Ved\J) l lel(lpO"[11laVH !O t(UHUd B CBCte UOHlll,l\ llpclilaB lCHl-]il.

K.raccrrlr r.auur ho||oll x h\ (BoircrBa.

K{cjIo.t1'l,uXF:.!accu.bnKaqu''AaccoIU{aq{'(tcJlo,f[lIxcBoiicTaaI]cBeTeTeopx'l3neKTI]on!T[qec(oi'4'ccou[aquI.Mo,rery,'rpnlleu
IJoHHEIeypaBHeH!'pea(uuiiKI'Icno'r'B:ar'rvo,1eiicrueK,cJ1oTcMeTaI,'IaM['3trerrpoxr,rvr,rvecutiip'.qHanp'XcHIi
Kficnor c oKcIIIaM[ McTa.'IJIoB, B3arMoAeiicrR{e KtlclloT c ocHoBaHlrtMI{ - peal(qxr HeiiTparru3auldt, B3a[Mo,'lcucrBle (ucjror c cortNlrl-
l4ctonr,3oBafi{e ra6nlur,I pacrBopl]Mocrl,r Ant xapaKTepltc rKIl xltM[qecKlrx cBoticrB Kuc.nor.

Octtocarrtt. ltx Kracctq)uKatlr.l{- Attccotlua[ur{ ocIIoBaHIIii l\ cBoi:icrBa B cBele reoprdi ],!e(TporuLxqecKoii I{ccouqauuu.
B3aIiMoAeiic1.BueoclIoBa[[i:icKUcJ]oTaME!KIIc,rIoTIlLIMuol(cuAaM[rjcon'Mx'l4cnojIb3oBa.IJIle1.a6nuqHpacTBopItMoc'ru/1,xapaKTep!cTuK!
xlrMltqec(I]x CBO'CTB ocHoRaHItt. Pa3noxeItI{e ocHoBilHlIti IipI{HepacTRopnMblx llafpeBaturl.
Con''n\Knaccn{D[(aq['ItAr,ccoIl[aIIIJ'p.!3,II[qHLx'rrilroBcoJIeii-CBoiicTBaconei:iBcBe,I.e,r.eop}I[3,'IeKTpoJlu1.xqecKo
B3ariMoAeic'Irr!eco]leiicMe,I.alInaMI,I.ycJloB['npo'|eKalu'3T!XpeaXqui:i.B:ar,rlto71ci:ic.rntleco,{ejicKic.lIoTaMf
l,JcnonE3oDan[e ta6nl'{6l pacTBopxMocrr{ llnq xapaKTeplrc 4(r] xltMl]qec(Ilx cBoiicrB coneii.

06o6llcHxc cncAeuni 06 o(cuAax. lrx !fiaccr{ibrrKaql[ rJ xtMnrtcc(Ex cBoiictBa\-
l-eneruvecxue paau ver:rflloB fi ueMe'faJUloa. fcHerr.recKar cBr3B Nrcx/'Iy xlraccaMfi leoprauurrec(ux seuleclB
OKuc:rrrdrLHo-BocclarroBnrcnr,H6te pear{rrr- O(trcrl,tre:lr,l.r rioccraHoBr,{Tcllr,r oI{tcreElre x BoccraroBreEtte.
PeaKluuHoIIiloIoo6Menauo(fcnI'Tc,qbHo-Bocc'falloB[Te,qbH6Iepea(q[['Cocrag,rcgleypaBHeHI'fo(,lc[TeILllo-BoccT

peaKrlrii Mero oM 3rcKTlloHHoro 6tulaflca.
Cloic'reanpocrltxBeUIecTB.MeTaI.IloBl1HeMeli!tIoa)NucnoTr,Ieonei:iB!ReTcnpeIcTaB.neHI4iio6()I(ucnI,rTent'o
IlpeArnernlre pe:lyLlr.ta rrl o6y.reHuq:

Y.raqaic{ nonxeE Jr'rem6.'
.[cnoJIb3oBaTI,np'xapaKTepIlc|[(enpeB|an(cHiiBeII|ecTBnoHqTH'|(pacTBop,)<3IeKTpo]'I[T'{qecKa'nUccoIlqauu')'

(Hc?J]cI(TpoJ],lT6D))(cTencHI,IlIccoq!aut,lu))(cuJI6HHe3JteKTponI,ITEl'.'icJ'la66e)]|rh|poIu
(ocHoBaH'I'))'(conu)!(uolIHblepea(q[[),<Heconeo6pa3yIorqueoXc'{/'ILI))!(coneo6pa3yIouue
oKcIJn6I).<cpeAu{econ'I')(Ktlc-]IbIeco,1I4)'(ocHoBllHecoJIl,I).(reHeT']ccK
(ol{ltcJIuTeIb))) (Bocc[al{oBI{Tc,]I6), (oKIicjteul,e), (aoccmfioBJlelll,et;

. oIr']aL ril, L pacILiope'rHe hill 'lr|,]?HKo \ vHqec(Hii Itpoxecc:

. IlnnloclpxpoBaTb nplrMepaMu ocHoBHbre ro,rloxeultt Tcopnr{ ?r're(TforHr gec^ot n cco Hal|,fl{; TeHeTrrqccKylo B3ar,rMocar3h Mexly
BeqecrBar\lu(npocToeBerlecrBo oKcpul flrApoKcr.rA con6)j

. xapa(rcpu3oBarb o6lqne xlMu.{ecKue cBoicrBa (ricJtornBrx rJ ocHoBllLrx oKcr,raoB) r(ucro't! ocHoRaH[ii I{ co,reii c llo3L{ui:i Tcoptu
]ncKTponuTuqecKoiiAr,Iccoq'aI{'l|,l;c)tllHoc|bJncI.TF!'n1H9ecKoii!l1ccoq'{aquIlBcIIIcc,l.LlcKoBfIef'fHoiilon'pIloiiuuoHHoiixM[qecI(of



cRt 3 6ro; cyulr{ ocTrr oKncl l n l enr,r ro-Bocc faHoBLiTel tLl r Lrx pcaKllfi!t:
. fpfRolrJTr' rlpxNtcpLr pcaKuut. lloJlTBept(Iamnlxx xlMrrr]ecKBc cBotclBa Ktc,qoTHr,rx r,r ocHoRHr,tx oKcunoB) K CrIoT. ocHoBaHrri,i r] coneii:

CyIUCCTROBaI{IJc a3a1lMOCI}'3l,I Me)I(Ay OCllOBIlt'IMII (naccaMI{ Heopfa0rr.reCKux BeLueCTB;

. KnaccuillIJI(LlpoBarL xLrMU.Ieckre pea(Iltu no (r3MeHeHLrlo creneHeii oKlrcreHrr SncMeHToB. ()6pia3ylotrux peal xpyx)ull,lc Bcr{ccrts ;

.loc1.B'|q|L\nJBH(l||qt]|Ch|pL'jhll1'lC\|\oii|,(cUUl1dUHP(l1c.|o|.!'c|ioLa|iiil4coIeii'vo'|e(\'l,n||F|c'f^''lhh|(]eo|{aueHHhleuo|ll|Llc
ypaaIlerIr,'peaKuul,1cyvacTxeM3neKTponu1oB;ypaBHeHa'oKI,IcJIuTeJILHo.BoccTa[o8l,t'l.e]lLllt'lxpcaI(tIlf'[clojlL3y'
6iulaHca; ypalrlreH t pcaKl(tiii) cooTBe'fcTRyIoIJU{x [ocleAoBarcn6Hocrf ((IlerorrKc)) npeBparqcHtiii xeopraHxrtecl(ux BcnlecrB pa3n[rrHF,tx
Kilaccor]:

. Ollpeetll'tr' O(tlcnHTeJIE rl BOCCIanOBI,lle,rl6) OKI,ICllellue U BOCCTaHOB,IIe!!e I O(tCJIIITe,TI6HO-ROCCTaltOaI,ITenBHEIx pCaK(lltX;

. ycTaHaBntBa'tL lrpxrrxHHo-cnc^cTBeHFblc cBr3[: K.flacc BeuecTBa xr,rMrrrccK]{c cBotcTBa aeolecTBa;

.[a5JlmIafLr,{oIucLIBaTLpeaKuu[NIex(Ay]']le(Lpon!I.faN'II,lcIoMoI]lbIoec'l.ec'fBeInlolo(pyccKofouJlupo/'IHoro)'3E,l(aI,l'3I'lax[M[[:

. NPOBO,{I'T[' ONLITI,I. IIOITBEP)I(jIi]IOUIhE \HM14qECK C CAOI]LTBA OCHOBHI-IX KJIACCOB IIEOPTAIIIIIICCKI,IX BETICCTB.

Melarrpegrrelrrr,re pe3y,'tbrarr,r o6y.reHrlq

V.rarqriica 71o:rxeu 1,vemu
. IeJlaLL rroNleTKr. B6lllltCt(rl. qrl'rl,tpoBaHl{e TeKcTa;
. cocTaB,rlt'It,aor(na/q;
. coclaBjr{lL Ha ocHone |eKcla fpa4rrJr{u. B ToM qlrcjre c [plt\{eHeH[eM cpe]lc-rB l4KT;
. BJIa/'ICTB TaKIIM lrl]iloM r43r'ro)r(CHr{t Te(CTa. KaK paCcyr(Ierrrle:
.llcllolll'3oI]a'rIrTaKoI;Bu]lML'lc']leIIHofo(4Ie.UlLltofo)Mo/'1cnIJpoRaHf,.(al(:]llilKoBoeMo]]e-1!po8aHIJe

Auccoq[artltlrj l1or[rrrx ypaBHcHr]ii pc]Kr{l,Iii. non)lrcakrtLrii ot. (.]teLturl-BoccraHoBncHxr);
. palilrrqafL KoMnoHcHTF,r /llol(a3ilfejlLc faa (r'e3nc, apl yMeHTBr !.r 4)opMy /xo(a3:uexLcfBa);
. ocyLqecTRnt'tl) IlprMoe ulrayr(Tr,rBHoc IoK&3aTi-jrEcTBo.

.{euorlc'l.paqarr.I,{cnr,IT:1HueBeLIIecTBxI]xpac-].BopoBHa3IcKT.ponpoBoArIoc'r.L'3aBIIcI'IMoc'ft']neI(Tp()rjpoBo^HocTl
KOHIICHTpaIII{IJ. I3:aUUOIeilCr eUe llnU(A C CepOt. COr'rrHOH t{14C.rOLOir, \.r,rpr-ra')M Mc/xx (ll). l opeHrc MafHlrt.

Jla6oparoprrLle onLITI,I. 8. PcaruuIr, xapa(TcpHble ,IIrt paclBopoB (ac,.ror (conrHoiri unr ccpHoii). 9. Pearuuu, xapaxrepnr,re anr pacrBopoB
ucnoqeii(f'{^poKcI,Ioallalp['unuKanI,').10.IlonyqcHIrc{cBoiic'rj]atlepac'rBop],ll\{o|oocHosaHu',HanpuMcpfIIpo(c[Ad!leIu(II)
xapaIcepHbIeAJ,IpacTBopolJcoxeii(Hanp'Nlcp,,rLr1'xnopI{naNtcnIl(lI))'12-Pear<ur,rl,xaparre
KaLnLuu), 13- Pea(unrl! \apaKTcpHl'le 11xr t{xcnoluLlx o(cxaoB (Hanpr,llJcp, Int yDre([cnoro ra3a).

Ilpar.i ra.recnal pa6ora Jli 6. CBoiiciBa (tcjto't, ocrroBatrxi. oKcuAoR rr cotet.
llpaKTII.rcct(afi p{6ol.a J\i 7. PcrlleHrjc ?KcflcpuMcHTaqL r,rx iaAalr.



flpeAuerurre pe:y,rr,rarrr o6yveHnn

Ygallluic{,ronxerl lxemL'.
. o6paxlarbcr c na6oparopHl,IM o6opy,loRaHleM x Hau_pe8afenbHblM{ Itpt6opaM B coo'rBcrcrBnx c lrpagrritru rexsurr.r 6etonacllocrI,I
. Rr,rfionrl'rt, ltpoc reiim te tlpr{eMLl o6par4enr,u c.na6oparoprurl o6opy,qoeanueu: jra6opatopHtIM I[Tar[BoM, cnI]nroBKoti;
. ua6,rlroAarr,3a cBoiicr'8aMu BeqecrB n ,BJreH{tMtr, fiporcxoAtlrltrMlr c Bc[IccrBaMr.I;
. onucr,rBarb xuMrr.rccKUfi 3Kcnep[McHT c noMon{bro ecrcclBetIltoro (pycc(olo uJltr ponHofo) t36II(a u 

'3Lrl(a 
xnMuu;

. aexaTb R;rBoa6r no pe3yn6TaTaM npoBeleulofo J(c[epIIMcHTa.

McranpeaMe |rlr,rc pc]yJrbrarLr o6yqcHrrt

Y.rarluiicr aorxeH.}r-{rem6.
. oflpeAe,lt:rE, I]cxoal r'rr yve6roii:aravu, ueo6xoaauoctl nelocpe/xcrBetlHofo tJUi onocpcaoBalrroro lla6nloAelur;
. caMocTorrenbHo (popMupoBarrr npolpaMMy 3KcIIepIlMeETa.

TPEEOBAI{I,I9 K YPOBI{IO ION|OTOBK'I BI,IIYCKHI,IKOB.
BLrrrvcKrtltr< rraY.rrllcni

. o[rrc6lBar! cBoiiciBa rBcpa6rx, xurl(ux. r'aJoo6pa3Hblx RcrrlccrB. BBrren{r rJx c}'r(ecrBeHHLJe llptl3lral(I{;

. xapa(Tepr,r3o8arb BeqeclBa uo cocri||l\'. crfocHHRr ,r !B!'rrclBaM, l/cTafiaBrnBafL nplrtltHHo cneAcTBeHHIic cBt3tl Mcxly AaHIrLrMI,i

xapar(TeprrcTrt(altll BcrIIccTRa;
.pdchpL|Ba|Bc\ll'|f|l\'HttBHh|\\|.]\4|'|(\.|.t]\||o||,|t]ii''a|n\4VolcK)|'|''''\|,]Ml,|c(|.l4iil.e\'IcH|'.''npoc|oe|Je|llec|Bo''.'c,'lo)(Hoc

Beulecflro), (RarreHTHocl L,) ) ucnonL3yr 3liaKoByro cllcTeMy xI'lMI'Itr;
.(3o6pax(aTI'coc'raBIlpocTei[rjxI]erqec'fl]clIoMonlEroxuMul1ecKr'rx{roplty:l'cyIIlroc'ft'XIIM'qccK]lXpeaI('ic

ypaBHcHriii;
. BbrrrIcJItTE oTHOCr,rTenLHyro MoncKynrpHyrc rr Nloxtpfi].m Macc6r RclIIccTR) a TaKxc N{accoByro llorlto xllMilqecKol'o ljleMelTa B coe,{I{HctllJtx

Inr oqeHKu l]lx npa(T!.IecKoii 3Ha.Il,rMocru;
. cpaBlr{BaTb no cocraRy oKc]{/'l6], ocHoRaHr,rr, Kr,rcxo fLI, co.,til;
. Knacc[iDt{I{upoBarL oI(curLI u ocrLoBrrlllt no csoicrllcM, KHcnorBr conu no cocraBy;
. rroJLtoearLcs ra60paropl{rl[r o60pyl0aalrueM tI x{M'qcckoii nocyAoii,
.IipoBo/xI,lTI'IlecJIo)t(llLJexuNtlqecKleollL'rlLr[Ea6]1roAeHI]'3au3Me|]cL|qNtH(8oheLL|0euecIBBn|oueccexnl]cBl)a[lcHUf;

ltpar,!fira rcxHxKn 6e3ofiacHocru npl] npoBereHtri Ha6"'noaeHuii r olir,lroB;
! pa3n[9ar6 sKcncpHMcHTarrrBHo Kuc-rror6l Lr u(6noqr], oollB:lygcr, TJHIHT(aropaMn; oco3HaBarb ueo6xo/ItMocrB co6lto,qerrur Mep 6e3olacHocra

rrpr 06pa[lcHlfir c l(ucnofaM! Il rlejtoqaMa-
. pacKpHBaiL, cMr,rc,[ ncprJoj(n.rccKofo 3aKoHa /1. ll. MelAereeBa:



' oll14cuBarb xapa}(Tepu3oRarb Ta6,llxrIlylo 4ropMy tepnolugecKoit cucTeMbl xuMI,tqecKItx llleMeHToB:
' XapaK'fept3oIraTL COC,I.aB aToMHEIx tlep !I paCnpcIeJleIIUC qllcna 3neKrpoHOB nO gncKTpOHHtlM CnOtM a'fOMOB XuMr{rrecKrrx 3]'rcMcHTOR MiLnBIX

nep'loloB ficpnoauLrecKoii cucT.eML,! a TaKxe r(aJrr{t Il Kanbqtt:
' pa3jrrtqarr, EuaLI xIIMuLlecKoi:i cBt3tt: {orntylo) KoBalleHTHyto nonrpHy}o) KoRaJIe}ITH}'Io Henonrprjyro II Merann[LlccKyro;
' u3o6paxarL SneKTpoHHo-ItoxrI6Ie ()opMyr'rr,t BexlecrBj o6pa3oBaHHEIx xrlxrxqccrtr,lrl,lx cBr3lMr,r par3oro Br,rla;
.I|bl'BJI'TB3aItI4cuMoc,r.LcsoiicTRBe!1ec'[l]oTcTpoeHr,r,uxKp]'rcTannuqccK!,Ixpel[eIoK:l,ol1HbrI)aToM
.XapaKTepr,I3oBa1.r'x[M'FIecK[e]IeMeHTI,l]'lUXcoeAItef['HaocHoBello'lo,(eHI4'3]'IeMeIIToR,][ep[oAx.IccKoiicI'rcreMer'roc6eIIgooTei

cTpoellfit llx aToMoB;

' xapamepll3oBa'lL HayqFoe l,r MupoBo33peHlecKoe 3HageHlc [epuoArrqecKoro 3ar(oHa u ncpaoln.recxoii c[c,I.eMLl xuMrqecK[x SneMeH,toB
!. 14. Menlcleeta; ' .16r'acHtll' cyrr' xxMuqec({x flpo[eccoB It r4x flprfll1ltfillarLrtoe oulfique or {ba311.rec111rx;

. Ha3brBaTb llpr,l3Ha(l l,l ycnoRlt, IlporeicaHur xmvu{ecKrx peaKqui:i;

.yc'raHaBr'IuBa'rbI1plII[Anex{ocTtrxrjMx.IecKoiipea(q[U(o[peAendHHoMyTI,[ynooAlIoMyIc3(nacc[4)f(aquoHH6tx[pE3HaKoB:1)trovolyl
cocr.aByr,rcxo^HLrxBc[Iec1.Bxnpo!yK,I.oDpea(LIUu(pea(qxucoeA|nef},l')pa3IoI(eII]I',3aMeIllen'
'lennoTEI (pca(Ur4t'I 3K3olepMrrll]c(lte u gHAoTcpMLqecKl{e)i 3) no t3MeHeH[ro cTenellei:i u(l]c,rleH[r xuMl,JrrccKilx 3IeMeHToB (DeaK]Ilt[
oKt{cJIl{TeJTBHO-ROCCTaHOBIi renLHErC); 4) llO O6parlMocru llpoqecca (pea(rrHn o6paruMble 14 ueo6pa[uMr,rc);

ypaBHeHrr peal(Illln
ooMeIIa: vpaDlreHt, oKr.lcJItTeJl6lro-BOCCTaHOBtTe]r,rrhrX peaKuxii:

. fipoflro3lrpoBarL upo/Dr(Tbl xr,rMUlrcc(tx peaKrl!.{ii to qlopMynaM/iri,r]BalurM troxoAHLrx Rerlec,r.B;

QOpMynaNf /Ha3Ballu'I M fipolly(ToB peal{qIlx;
.cocl.AllJI'TLypa]]l]eHIJ'pea(q[i,cooTBe1.c'l.rryIoIJIIJxlrocne/'loBaTe]ll,IIocTH((IIeno

KJIACCOR;
. BErrBnrTr, B npo(ccce lKcnepnMellr.a np[3Har(n) cBll]leTer,lF,c.IByroxlUe o npoTeKafiIlfi xu[i{qecKoii peaI{uI]I{;
. rrpnr oroBnqTL pacrRopH c onpc/'IcneHfioii MaccoBoi Jloneii pacrRoperrrloro BeirlccrBa;
' onpc/IleJtt rL xapa(Tep cpeIEI BollllBIx pacTBopoB (ucnoT Il Iqenoqeii rlo l]3N{el1er[rto oxpacKx 14rjlt]l(aTopoB;
' npoBo/ltlT6 KarIecTReHll,Ie pea(Lllllt, llOATBepxlalo!]r,re HantFII,le Ll BoAIIhlx paCTBOpaX BeIlleCrtr OTAeJIbHEIX I,tOlrOs
.oxpeAen'.t6IlpuHaIIo(llocTEHcopfan[9ecI(xxRc[lec'rBI(o/IEoMyu!U3yqcEIIIiX(naccoBhpynll:^'IeTIbI[HeN{eTuI

KITCJIOT6I, COJlli;
. cocraBnttL q)opMynLr BeLrlccTB xo ux Ha3BaHIttM:
r ollpc^cjlt lL BancH'tEoclb r{ cTeteurr orfl]cJrcHlrt f,rIeMeHToB B BeIqeCTBaX;
.cocTaBI'TLtQopMynI,IIreopfaHI'qec(r,XcoeI'JHeHuialIoBaJleHTHoc'l.'MI{cTeneH'Mo(Ilc]1enu'3neMeHToB!a1a(X€],al)'/talM0HoB!yK8aijH6IM

B Ta6nfiqe pacTBopuMocTl,t Kltc]roT: ocHoBalllri tr coJlci;
.o6t''cII'TI'3aKolIoMepHocLl:]l\{cHeHI,I'lpr,rtuvecxlxt,lXlMI,IlIccKl,i\cBoiicTBnpocTEIxRcIlIec,I.B(MeTannoRuHeMeTannoB)uIlxBLIcltx

oKcII/IoB, o6pa3oBaHH6lx 3JteMCHTaMU BTOpOfO Il Tpe.fLefo nep]loloB;
' Hrrsrna rr u6-rrc ruv149(\'r.Hc crroiic IBa. xdpaKrenHLre qnr r pynU or.cr.r. roB. KHc,torHL,rx, o(lruL rLr\;
.lla3I'lrrd-r6o6Iulex[MIJLIecKI4ecRoi:icTaa'XapaK'repHEIe]]x'Ka)Knorou3l!laccotHc0plaHu!lccKllXBe[IIecT.B:I(IlcoT'ocIoBaHuf.coIcf;
.n|LIBoI[TLlIp],rMcpI,lpea(qUn,noI1.8epx.qaK)IIIHxxuMLIrIecKuec8oiicTRaHeopIaHfqec(rtxBerjIecTB:oI(cxIo.Kl!IoI'ocHoBaHukucoIei;

' OllpeJentTL ReDIeCTBO O(r'ICJIIITCT'I6 ,l Beflec IBO-BoccTaItOB[TeJ]6 R OKIICJIllTeJILHo BoccTaHOB''Te,rlblltrlx peaKI{IttX;
.cocTaBI',l.L'oI{HcJll-,l.feJILIlo-Bocc'faHoBIJTcJlt,Hblii6arIa[c(In,u?y'rerrur'Irpeartqraii)rroIIpe]IJlo)I(eHH6lMcxe1aMpcaKjla[]

' coc'raBntTb ypaBHcII[t ]neKTpo,rlfi'fullec(oii A!.rccoUuaqurJ (I,tc,'lor, u{eno.rciri. conci:i; nonHble t,r co(patjleHtLre I,roHHLte

onpc/'IcjltTL ttcxonHHe BeulecTBa uo



.lIpoBo/If'I.LJla6opal1)pHbIconBiTr,l.no'(TBcp)I(AaIoIIlfcxH]\,l!lLIccK!ecrroii0.IBaocxoBIII'lxl(JlaccoBHcopraHIJ.Icc(uxlJeeoTB;

BrtnvcKHrlr no.rlyqu't go'intoxHoc.rb Itay.tfi.tLcfl:
. rfdvo rHo n6fil|rarhcr c Reru(c.Bavu n noB(c iHcBHoil xr tHn:
. oco3HaBarL xeo6xolltMocTB co6r-IrcIcHr{t lrpaBur'] ?KoJIorurlccKl{ 6e3o[acrroro [oBeAerrr.r' B o(pyx(arcL{ei:i fipnponHoii cpeAe;
. noHliMarb cMEIc, Il Heo6xollr,rMoclr, co6rm.{ellur llpelllll]caHrjii. [pc]UafaeM6lx R rJrJcTpy(Ulrtx l1o HcnonL?oRaHIrIo ne(apcTB, cpeAcrs

66rroBoi:i xriMu[ r, Ap.;
.ucl1oJll,3oBaTbIIp{o6pe1.dnllLIeKJ]Io{e8ble(oNIlle'fe[l1llocTunpUB6Ino.IIHeHuIl

nonyqcEllt I, pacno3HaBarllrt BetlecrB;
. pa3BlBarb (oMMyHtrKarIrBIlyro KoMrlerell'tHocrt,, fcltojtL3yr cpeAcrBa ycrHoii rr nficbMcHHoii KoMMyHIircuxLr upu pa6orc c reKcr,tMu yqe6[uKa

uAo[onHu.tc.]ll,HofJI'TcpaTypoii,c[paDo.1Ill'IMI,Ta6'l[aM!,Ilpo'l]x''l.Lfo1.oBHocTtKyBaxcHtJt1]HofTo.IK]pejiu'l
BbrnonHeHEoii pa6orbr:

.o66e(T[lJIIooueiII]Ba,fLurr$opvaqrrooBe4ec'f8ax!xIlMI,I.IecK'lXnpoueccax,(pI,lTI,qecKI,Iorrloct4'1.l'c'Irnccnaouay'nof
leAoSpocoBectrloii pe(xaMe, Kacanrrlciicr rJcrror'rrr3oBaHrrr pa3jrr,rqHErx RctqecTB,

. oco3rtaBar6 3Haiiell{e leoperrrrecK \ rHaHIii ]lx, IpaKrLr,rr(rn)ii 'lcrrc,.IbEocr! qerloBel{a;

. onl,rcLtBarb l]3y.IellttLIe o6'Ler(T6r l(a]( cr'rc-leMLI, lpuMeHff norr,rKv cr{creMHofo aHaJIIBa;

. np{Me[t'ft, 3naHllt o 3aKoHoMepHocrrx lep[o]IrigecKoii cucTcMBr xIIMIIqecKI,Ix ?JIcMeHToB ,qllt ()6LrCHrHLrr ll npe,qBlraefiLtt cBoiicTs
(oEl{peTHrix Be,uecTB:

.pa3B}IBa.fhuHoopMaIl'loHH\rIoKoNl[eTeFTHocTLllocpe/xc1.BoMyt.lry6ltenua:rrarrui:io6ucropr,rucTaHoB]'IcIIll'xI,lMqe

noH'.r.rtii'nepuoA!,r.IecKofo:]aKoHaKaKo{HofojBa)(Hci]|l|']\3aKoHoRnIl|lpo4LI,aTa(Xeoco8peMexH6lxAocTI,l'.cHa'XIIayl(luTexHul([-
. cocTaBJr'r'r, Nrojre(yjlrpr{Lre q nor'rHHe ,)HHr,rc yluBHeHl,fq rn coKpaIreHdLrM r,iollllr,I[4 ypaBfie!].lrM;
.lIpuBo]lll,|t't1p!MepHpeaKIlI]ii,noATI]epx(Aa1o!!,rxcyuec'r8oBaHueR3aIlMocB'3l']Me)I{AyocHoBHL}IIlKJIaccaI\'IxI{eopfaH'IlecKuXBeecTB;
! flpolHo3lJpoBarB pe3ynBTaJh] Bo3llei:ictRItt pa3nlJqHtrx OaKlopoB nA [3MeHeHne cr.ofocrr,r xL]Mff.rL'cKoii fca(qxh:
t llpofHo3r,rpoBarL pe3ynLTaTL] Ro3/'IcricrBr.rrr prrnr.ra;rr rfarropoB Hi cMerlexr.re xnMr.rqecl{or.o paBHoBecxr.
. llpofl]o3r.rpoLraIi, xuMllvecKItc cBo[cTBa BeIIecTB Ha ocHoBe Lix cocTaBa Il flpoelat;
.||pUl||U{l1pUL3:]|L\||UcU6||l'.'||'Rc|||c(|Ba||pU!B'lq6!l|.,](||c||-H\|cl'].|l]|Jocc|a||o8']|ebllL|e

3JleMeHtoBj tsxoluDlox B el]o cocTaB;
r RHtBlltTb C)/IIIeCTROBaHIIe lelteTugeCL(Ot B3a]lMOClr!lll Nre/L\,I] BeUlscIBdMrl B ptly: IIpOcTOe BCIIICCTRO O(CllA - rI/IIpO(CIII COnb;
.op|alI[3oRr,IRaTE'lIpoBo.{I'r't.r,y.lellu.recKr,elpoe(|Lrno[ccxeAoI]alluocBol'IcTBBcIltctTB)l1McRJ|IlHx



Kcnendapno - O.C.fa6puennuame 4amuqecKoe nnaHupogaHue no xl,bl4uu no npozp& ,tM.e

(2 uaca a uedenn, aceeo 68 uacoe)

Ns
l/t [Ia.laaHue reusr ypoxa Ko.'r-Bo

qacoB
{ara npoeegealra

flpuuevaure
(€>> <<6r>

TeMa l. BBeAeHxe (6q)
BBoarhrii rr{crpyKrax no l6 npt,j pa6ore B Ka6xHere x{Mx'. l-lpeaMer

1.r

2 llpeRparqcH r seuecrs. P 1,{

3
IIpaKrr.recKar pa6or a Nsl. (npneMbl
o6paureHxr c na6oparopH6rM o6opy4oBaHxeM' l'lHcr py'trrrft TB 1.r

nepxorrqecKar cIrcreMi xuM ri,IecKItx 3JleMeHroB A.t{. MeHle,lecBa-
3fi aK{ xxMri'recKr.rx 3neMeHroB.

1q

5
XuMuqecKxe OopMynH. OrHocur'erlrHat aroMHat I Mone(yntptsat Iq
tlpaKTr.r€cKar pa6ora ]!2- <Ha6iloIerllie 3a ropruren cBeqon)
tlHcrDvrcrax TB 1.I

TeMa 2- AToM6r xuMtl're (7q)
'7 OcIoBHbre cBeneHM o clpocHnu aroMoB. CocraB aroN'oB. n3oroflbr. I'r

8

CrpoeHre rncffpoHHr,rx o6ono,rex aroMoB-

lq

I,loHH. I4oHHa, xxMr.{ec(a, cBr36. l.r

t0 KoBa,leH'rHa, cBt3b. l.r
ll Merann4.recmr xxMqrecKat cBt3b. l,r

l2 O6o6ureHue x cucreMarr?a(rr 3HarInii no r€Me: <AroM6r xrMrqecxrx
1q

l3 Konrpo,'rhHafl pa6ora,{sl no re[e. ulmoM d xtLnu l.r
T€Nra 3. IIpocrbre Beulecru'. (5,r)

l4 npocr'Lre Beurecma-Meralnbr- 1.I

l5 I lpocrLre Beuecma -I|eMera,ubr. Annorporrut. 1.1

l6 K. r4recruo Beurecrua. \4orb \'4o rrpHit Md.cd. l.r



t7
MorrptsBrn o6!eM .a3oB.

l.r

t8 PcueHae 3aAae no reMaM: aManpHbLn o6bev zuja l.r

Nc
nln

Hareanre relrur yporca
Ko"r-eo
qacoB

!,ara npoeeqenna
IIpuMe.laHrre

.(<a)> (6>

TeMa 4 LOENUHEHIlE XTMiTIECKNX'JIEMEHTOB, (16.r)
l9 CTeneHb oKucJlcHl{r. l.r
2t)

Ilax(He;rrfi e xnaccbr 6r.rHapHBrx coeArHeHfi fi . OKcxAr,r. l.r

2l OcHoBaHr.rq. lq

22
KxcnorBr.

l.r

Co,rl. l.r
24 CocraBJret|re OopMyn corer- l.r

O6o6qcHne fi cl{c1€Marx3allxq 3HaHr.r; no reMe (BaxHeiiulHe
Knaccbr 6uHnpHhrx coelrHeHui:i> 1q

Auop$ur,re u r<prcrarar.lecxae Ber{ecrBa- Kpxcrar'rrrxqectxe

le

27 tlxcrhre nerL(ec rBa I cMecx. 1.r

28
IIpaKuqecKatr pa6ora l\i3. (AHanx3 no,{Bbr r Bo/tLot
l{HcrDvKra't TE l.r

29 MaccoBat Ao,'It KoM oHeHToB B c/lrec . 1.r

JO
PertrcHL{e 3a!a{ Ha HaxorrclerrHe MaccoBoi Aor lq
PeuieHhe 3aaa.r Ha Haxo)xlerroe MaccoBoi Aoltr.r KoMnoHeHIoB l,l
flpaKrfi'recKar pa6ora }i.l. (l lpxforoB,reHxe pacrBopa caxapa c
3aAaHHoi MaccoBoii Aonet pacBopeHHono BeuecrBa)
tlHcrDvRTa,t TB

1q

33
06o6qenre r cucrevaru3aqxr 3HaHrii no reMe: <CoeAuuenar
xHMUqecI( x 3reMeHToB).

lq



Korrrpo"rr,Han pa6ora J\!2. no reMc: ((oeoule M xr au'rccru,

TeMa 5. lbMeIIesnr. nDot{cxoAqq(e c B€uleclBaMn.

cDfi 3x.recKne rB,'Igrr{q B xl]MLrt't.

XaMfi qecr(!re jrR'IeHrrr. XlrMLrqccKre peaKuxll

3a(oH coxpaHeLut Maccbr Be[IecrBa. XrMr{ecK}rc ypaRHeHUt

Pac,tcrbt no \xM .tecK rtr )paBHeHrqM.

PeIreHHe pac.lerrrr,rx sa]laq no ypaBHcHItlo peaKqx

Peruerrre pac.re r'Hbrx 3aAatr Ha RI'lqucrleHfic Macct npoAyKTa

TunL,r xrrMr'{ecK/x peaKuat.

THnbr x11Ml.1.rccKr,rx peaKulrii Ha npfiNicpe cRoiicrB BoAbl.

CxopocTb xr'lMtj'IecK x pcaxqaii. l{aranu3aropbl

np:rKrnqecKarr pa6orn Nc5.
( flpH3HaKx xr1.\r qccKxlIg4llt 4l!1,,crpyKrax rE
06o6tJterrHe H cxcr€Mar(3aqot 3rrarrtiii no reMc <IIt.ueuenur,
rT poucxootutu e c cerye c naaru,.

I{oHTpo,.rLfraq pi6ora N!t3. no reMe (I4r,ttst?Hur, npo cxoitque

BeaeHr|qHa3BaHIte retnr,I ypoKa



J\!
n/n

qacoB <<6>> Ilpume.rauue

TeMa 6. PacrBopeHre. PacrBopr,r. CBoiicrBa pacrBopoB 3reKTpornroB.
Oxuc"ure-nr,uo Bo€c'r)afioBnreJt|'Bble marcxnr|

(22\)

Pacl'BopcHhc KaK q){3r.{Ko - xr{MngecKUii npouecc. l unbr

tac rBopoB. noBropHbrii rlHcrp)hra,A ||o T 5. 1Y

48
)ieKTponorHqecl(ar,xrccoqfi aqr{r (34) l.I

49 OrHoBHbrc no,no)Keflrq Teopru ?ll. (f?A) l.r

50 l4oHH6le ypaBHeHfi r peaKqxi:i l.r
yc,roBHr nporeKaHr.,' xHMHqecKkxp€aKuyii Mexqy pacrBopaMr{

3JICKTpOJTUTOA AO KOHqa
l.l

Krc,rorr,r, ux cnaccfi qlkKauur. l-r

CBoicrBa Kr.rcror.
Irr

51
Ocnoeauur, lx c'raccr0ara{ar. l,r

55
CBoircrBa oc||oBaHril.

1.I

OKculbr, xx rdflaccuoxKaufiq ll caoicrBa.
1.r

ConH, xx cEoiicrBa.
1,{

58
feHerh.lccKat cRt3b Morlqy MaccaMr,{ r,eopraHurtccK}.Ix

I'r

59 flpaKrH.rec{aq pa6ora Ne6. (CBoiicrBa KIrcnor ocHoBaHsii.
or(cr^oR coneii). t'lHcl olKrax TE l.r

60
O6o6uleHre I g.{crcMar 3artxr 3fiaHuii no rcMc: (PacrsopeHre x

lq

6l OKxcIU renbHo BoccraHoBurerbrr6rc peaKqru (OBP). l.r



62 cocraBneHre reKrpoHHorc 6a[aHca B OBP. l,{

CBolcrBa npocrbrx r.{ c,loxHdx Beur€crB B cBere T3A x OBP l,.r

64
fIpaKToqecKaq pa6ora J{!7. PerleHu€ 3KcnepHMeHTar!bHblx

3anaq no reMe: (OBP> ItHcrpyk-rax TB
l.r

O6o6qeHxe u crcreMarlBaurrt 3HaH[ii no reMe (PacrBop€sue.

PacrBopLr. CBoncrBa pacrBopoB 3nexrponl{mB, roHHIte ypaBHeHI{t,

OBP).
lq

66 I,IToroBas r{ofiTporr,san pa6or:a '\i4:a rypc xttM'rx 8 Kracca lq

67
AHann3 lrTo.oBofi KoHTponbHoi pa6orhl. lq

68 floprperr rar ranepet Be.,IItKI,tx xltMrKoB l.r



Iloypowtoe wmnupoBauue no xtlttuu,8 K,utcc,
(2eftcn s trcdento, oce?o 68 ,raco(), yMR O. C. I-adpueutut

3a1anrr, $opnr.rpyrcrque YYJI

OopMr-
poEauue
t1()H,{rr7,{

o xl4MuLl

llee
ponu B

)I(U3HI,I

XuMu,recKIIe 4)opMyn],r.
ITTHOCU fe,rlbHa' a'toN{dat It
MOneKylltpll,u Macca.

llpaKTnq|}cKnc pa6or'r,l: .l\!2,
(lla6Jrnaeune ia roprLqeii

TcMa AToMr,r xuNrI|qecKrlti lJlcMcttroB

llosropexae J{orrra

3aJIa- J L'lc[Ionr,3oBa-
Hr.lc per1.r'.- | Io{Hr0a- | KovvyHH- nf,rHoct ] src l4l{l

TcMa l Bsenenre s x[Mnlo (6 qacoR

CoaepxaE[c nporpaM\rHoro
MaTCpnarra

Bnolrslii r.[rc rpyrrax uo TE
l1pll pa6ore B KaoxHere xIJMx .

flpelver xuvuu- Beuqecraa.

OopMx-
poDa.IIIie

yMeHItt
11a6nrc.qa

T6,

,4etarB
BLIBOIILI

npu
llpoBe.4e

HI4\'

onhtToa,
yMerIIlt
pa6orarb
c (Hrrfoi
lrc
rreploII{
.ICCKOr,r

cttcTo
MOU.

(DopNrr-

poBaHrre

yMcHEt
pa6oTarL
B flapax:

HA

BOIIpOCr,r

yrluTc.lr{.
yMeHr,re

fictIoJtt,3{)-
BATE

xuMrrqccK
Iliri {3BrK,

yMeHxe
pa6ora1r,
c
xItMtIqec-
(ol.r

nocy]lon.

(Du3II,]ec(tie

cBotgtDa,

il)[3r.i.rec(oe
TC,TIO

(]JOpMn-

poBanfie
r.rriTcpeca

HOBOMy

npeaMe

ry.

(Dr3II-recKHe

cBoiicrBa
IlpcBpauefi ur BerqecrB. PonL
xtMuu a XIt3Ilr1 texoBe(4,
flparcrr.rvecxue pa6olr,r: J\!1.
<llprreMr,I
o6panlenua c :ra6opaloprrurl
oo_9pra9!q44!!l
IleproJtqccKar crcrcMa
xxMl,qccKnx 3neMeHToB A.l,l.
MeqJlcreega. 3Haria
xuMIJqec(ux llleMellfou.

I}{piyatbnat

IIpe:orraqrll

Haurtessnrce
oOulee

I(paTHOej

aToM)

MOneKyna

I lpcaeHTarIltt1 ucHoBHLre cae,{errrtr o

rracoB

I,i,l_



cfpoeHr,ur ir-'r'oMoB, I43oron6r CTpoeHrrc
,IIDA ATOMA

poBarlre
TIOII'TIIi
o cTpoe-
HITT|

aToMa)

XI'IMI'IIEC

KOII

cBt3lt [J

B{IaX.

poBaIrfie
yMeEr4t
pa6oTaTr,

c
KHr,tfOI]I,

yMcHr,rt

uHrcfpI,l
poBaTL

3!art.s
,13

q)rl3rKr.t

B

XIIMIIIO-

poBallIte
yMeHnt
cnyrxaTr,
yqr'rTenr,
BECTII

,quMor c
yqr-rTeneM

Ii lpyrnM{
yqauIfinrJ-

poaaHrJe

r,rHTepeca

KOHr(peT-

IroMy
xttMuqec
KOMy

tjreMet.t-

ry,
IIoItcK

AONONHII

TCNEHOi

r{HQopMa
qnfi o
IiEM,

8 2 Crpoexre 3ne(rponHr,rx
o6orogeK aroMoB.

3neKrpoIl
llepIro.{.
l_Dvflna

s8,
9c.52
vrlo.2

flpe;eurarue

9 3 [4oH6I. tr loHHa' xxMr.r.iecKa{ $10

c.62
l0 4 KoBaneHTHat cBt3L,

"811,yrp 2
c.66

flpe:eurarlnl

5 Mera,'IrII'IocKa, x{MIlqec(at
cBr3t .

s12 IIpe:enraqua

t2 6 O6o6ueErie r cllcrcMa'rll3all'lt
3{arfilii no reMe: (AToMtr
XI'IM'IIICCK'IX 3JICMEHTOB)

E4-t)
llogro
puTr,
OCHOR

IOllt1
t

TCMLI

)lpe:enraqua

13 1 Ko[rpo,rbnarr pa6ora l\il rlo
'le|trc. <Amo br xu,Mu\ecKux

TeMa 3 llpocrr ,re Beruec] Ba (5 qacoB)

l4 flpoc l'LIe BetrlccrBa-Meraj].[6r. Or{3{qec(Ile
cBoftcrBa

s13 OopMu-
poBaHrJl:

YMeHr.rc

pa6orarL
Vuenxe
corpyaufi

Oenaae-
lll'te

flpe:cxraqrr

l5 2 flpocrhre BeiuecrBa-rteMe larrrbl.
Atrorporrrlt,

(Dn3fi.recKue

CROI:ICTBA

$r4,
vno.3

noHrITt,lt

O NIETAJ'I'

Jlax,

[eMe fal]l

"'Iax,

'IBE

BetuecT-

Ba.

YrIe6HIl-
I(ONI,

,{olroJt} r

TCJIbHOI,I

_rruTepaly
pon.nepn
oaI{qcc-
KOt
c'lcTe-

rIaT6 C

yqrrTeneM

B IIOI{CI(C

u c6ope
unQopMail
vu,
cnylxaT6
eto.

HaBbl(a-
MU ,{JIt
npa(Trr-
LICCKOIi

aerTe.lrt,-
HOCTII,

t6 I{onxeeclBo BeuecrBa. Monb.
MompHat Macca.

Ornocurellg
iul aroMHat rl
MOne(ynspHa
, MACCLI

sls,
yrp.l-

1',7 4 Monrprr,ri o6T,eM ra3oB. Konugecleo
BelIll:cTBa

s 16,
ynp.l,
2

18 5 PeLleHHc aaAa.r no reMaM: Ko"r{qecrRo $t s,



<Montp4 bri o 6beti ea3o 6,

ttoluqec mao 6e14e c h6o).
BeI{ecTBa,
MO,'ItpHaUI

Macca,

MOJUIpq6tt

o66eM,
locToqHEair
ABOralpo

t6
yrp.

c.85

MOt.

Teua 4. Coelnuenur x[Muqectr.rx SJreMeqroe (16 qacos)
t9 I Clenegg oxrc,lexul. I s 17,

yrp.1,
2

@opvrp
OBAHIIE

tloll,I'l14'
o
CTEIIEEIi

o(Itc"'I€-
lllt'I,
(JIaCCOB

coe,qlrHe

LIIICTI'IX

BelqecT-

BAX Ii
cMectx.

Vuesne
pa6orarb
c
yre6un-
KOM,

yMerrI,le

coI1ocTaB

]l''lb,
pa6o'rarl
c

OopMyna
ME.

YMesre
pa6ormE
B IIAPAX, B

fpyIlna\J
oTBeqaT6

HA

BOrrpocIJ
yqLITenr.

YMeHu e

'fclloJIb-
30BaTb

3EAHI,I' B

6Hry.

flpeaeuraqua

20 2 Ba)nHefi ure K,'racc6r 6fi HapHhrx

coearHeHxii. OKcHAbr.
I s18,

yflp.l
,4

2l 3 OcHoBaHxr. I s 1e,
yrp.4-
5

22 4 Klrcno16r I s20,
yDp.3,
5

23 5 Confi I Q21

24 6 CocraBneHne OopMyn coreii. I $21,
ynp.2,
3

25 '7 O6o6qelrue u crcreuarueaqur
3HaH[ii oo reMe (Bar(Heiurue
K.racc61 6rrHapHhrx coeArrHeHxi)

I floBTo
prrT6

OCHOB

HbIE

IIOIT'T
vt
TCMbI

26 8 AMopiFHHe u (prrcra,'LuqecK[e
BeIlIecTBa. TI-ItIbr MoreKYna

$22 flpe3eHTarI[t



KpllcTaLrIJr'lqecKux pelxeToK Ox3d'rec(oe
TEJIO.

@x3rr.recKIle

cBoLtcTBa

27 qr{crLre BeqecrBa r.{ cMeca. CMec[.
9ucrsre
BeqecTBa

!23

28 t0 IIpaKrnqecKIrfl pa6ora N!3.
(AHa,1t3 no.tBbr H BoAr,r))

I{HcrDvKrar( TB

c.l8l

29 MaccoBat /!orr KoM[oHeHToB B CMecn.
qrrcr[,re

BEIIICCTBA

$24,
yrp.
2- 4 -',7

30,31 r? l3 PelIleHI]e 3araq Ha Haxox(aeHre
MaccoBot aor , KoMnorteHToB

cMocu.

2

32 l4 IlparrrqecKas pa6ora .l\i l.
(IIpr.{rorosneBse pacrsopa caxapa
c aaraHHoi MaccoBo; aoneii
pacTBopeHHorc BeuecrBa)
I'lncrDyxrax TB

c.
185

15 O6o6u{enNe l cucreuaru:aqur
3rrar ii no reMei (CocAxHeHri,
xxM qecKl,x 3]'leMeHToB).

34 r6 KoHTporr,Harr pa6or'a J\! 2 lro
TCMC <(COEAI,IHCHU' XI]MI,IqCCKIIX

9JICMCHTOB)

$ t3'
24
lloBro
puTb
OCHOB

IloI'Itt
\i^
TCMEI

Terua 5 I,Iruen Hnrr, nDo[cxoarrrlfie c Ber(ec'fBaMu (l qacoB

35 I Or3t qecKne tB,'teHLl, B xxMux. I CI1oc()6r,r
pa3neneHr{,I

cMeceii

s2s,
ynp. 3

(popr\fl,r-

poBaHue

uoltrfltii

YMeIl{e
pa6orarE
c

YMeHlte
BecTu

,[uajlou,

Yuenue
uHTer-pa
poBaTL

Ilp*eETaqut

36 2 X{Mu,recKrre qBneHr.{r.

XhN{rgecKue peaKufir
l $26 o YrIe6HI'I pa6oraTb nonyqeH



3arou coxpancxul trlacclt
Belllec'rBa. XxMr,recKre
ypaBHeHxr.

CKI,IX

peal(qu-
tx, l,tx

TUrIAX;

yMenltt
nucaT6
peaKul{x
ll
paccTaB-

JI'T6
ypaBHe-

IIl,lE B

xl.tMuqec
KIIX

pea(ql,lll-

B napax,
pa6orarB
c
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Onncaune yve6no-Meroa[qecKoro, Ma-repuaJrr,Hoj|.exHr|qecKoro n uuQopuaqlounolo o6ecneqeltuq o6paroeare.nsuoro
npoqecca.

HaTypa,,r6gr'reo6I,cKTt'I.IlaTypaJlLlt'tco6r'etru'[clIonL3yex{LIceo6yvettutrxI{MuI,I)l]K,rIIo{aloTBce6!I(onnel(IIrl
N'IeT1Ul.]IoB'cnJlaRoB.ulttepeulsusrxy1o6peHI,lii.uacTN,racc.(ayrty(oB!RoIoKoHll..I,Oglaxou:lellq
nony[poAy(IoBll.oToBElx[3AenfiinojBoJueT.noJly9IJT6lIaiJI'AHoeIpeIcTaR.I]cl]ueo6:ruxltareplaltax,I,lxI]lleHeM
4,'*u..nn"cBoiicTBirx-3uaqure,rsttr,lev.re6tto-no3ItasarcjII'llL'IeBo3Mo)I(Hoc'l.n'MeIo'r.(onne$IIJU,I]3roToRJlcHHLIecaMIlMo6yqak)q[Nilc',
np"r"",o,,rr la|\u\ {nn,qcK'Ltlil cu6rlpJtolct lro Bnevt aKch)pctlti r1 r'lr\)l14\ Lllle)nn!lHLlx rarrtlil'
KojIneKu'I,tllc[onL3yrTc'Tont'(oJIJl'o3lIaKoMJleH'I'yqaUI'lxc'cBIre[IHllMBI]]loMu(lr,rlr'r.recruvucBoc1.BaM[
varepuanor. f{,ra rrpoBcJIeHl,tt xlrMurtccl{14x onBITol] (orrlneKutri IJcltolll'3oBaTb Hcnh?e

xnMu.IecKac pearirrrBLr u Marcpla-ir6r. Obparqenrc co xlHorur4u BeIuecrRaMH rpe6ycr crpororo co6nroaerut npaBIJn rexl rKIJ 6e3olacHocrl'I'

oco6eiIHollpuBhlllo,.IHcH'fI{olll,lToBcaN1uMuyqaLquMuc''Bcertetr6xo]lt,Illelt
{trcrpyKllutx, a ra(r(e R noco6ltx !.flt yq[Tercii x]rMru.

IJa{6onee.rac[o rcnonL3yeMbtc peanrl]Dbl I{ MareplJrulfi:

1) rrpocrr,re rcl1ecl.la - Mc/Ih, llalpril, Ki lLqldi, a,I!oN'I[Huii' N,arBr'Iii' xe]le3o, IIxHK' cepa;

2) orcu:rr'r Meilu (ll), Kanbu(t, xcne3a ([ll), MarH[,I;

J) K'IcJtorBI - co.]ltHaq. cepllat! a3orltat;
4) ocHoBarrrl' - fullpoKclll Ha r pxr. fulpot(ct'.l/I Kanr'qlit. fxilpoKclr']l 6ap[t' 25o/o H6lii 6O,'IHI'il pacrRop aMM'ralca;

5)conu-xnopu]1|'lHaT|',I,Me'n'(lt),xencaa(IIl);Hu.rp.l'|.bII(a.r1u''ltaIp['.ccpe6pa;cyl$allllle1ll(II).
aNJMOHttt. KaLll,ic, 6poNlrj,l Harput;

O) opfaHu.iecK c coelluHeHH'l , l|palven. rxrr(fipu[. )Kcycrra, K{crora. NIel u]loBllil opaHx(eBbIii. OeltorlQTaLncIJH) -rla(Myc

X(jrru.IccK.'r,,ra6opaTopHa'IIIocy,]l'anrrapaTLIlrnprr6opul.Xfr'ru.recKa,1nocyAa[oApa3,llcn'eTc'Ha,qBe
yrralrllJMllct II /qcMoljcrpautro{Hblx onLI ll)ll
fIpo6opu,anttapa'rsIycTaHoB(I'r,fcno]II'3yeN'IJellaypo(a\xIJMu'{'lloIpa]'(cn'I()f
llpoqeccoB c y'IacrueM RcIIIecrB) llaxojltullrxct R pa3Hbx arpefarHblx cocTott{Irtx:

1) npu6opu rrl pa6or.u c ra:anu - o-ryrertuc, co6upalae, oq,lclKa: cyKa. rrofnoqe[rjc fa3oB; pca(quu Me](Iy noToKaMu ra3oa;

2joi,nopu.o'u[pu5opEIllI'olLl'tfoRc)Iiull(m\'{I,rTBcpJ1t,l!1l,BcI]IecTBalru-nc1'rerotla,{lu
Me)]{Iy tBeplr,rNr BelqecTBoM tt )Kljill(ocILIO) )I(x/l(OcTLI() I] )I(II/'lKocTLlO- TRepIblML BetqecrlraNru.

Blle 3Toi:i Knaccud)u(auur rraxon'r'ct IiRc rpyllfltI yqe6Hoi:i anllapaTyph!:

1). aLu r:ty'rerrua rcopelrtlccKux lrolLpocoB xtMlIu - LJlllocrpaqu' 3aKorrT

pacTDopoB. Ie-l\'loHcrpa{I'lt /'lBu/iell|,lt uOtIOR B ]JleKTpu'{eCKONt none;
coxpaHcHnr MaccLI BerrlccrB, aeMoucrpaullt :tllempoflpoBo]lHocru

l!lt nry.reHfit cl(opocrt'{ xttrlrtlccKoil peaKlllJtl I] x'IMt'Irlccl(olo

palrlloRec11t:
2). 1,ra lrrxrc rpat{ur xuNIlt!ecl(lJ\ oclloR

BclrorvoraTcnbrtyrc poJIL' n|palor I{3Mept f(:11I.III'lc

3irBoilcKxx crroco6oB nollyqeHut HcI(olopl'x aeuccra (cepnoii nacxoTt'I. aMMuaKa !r r' ll )'
r{ HalpeRarcnL'lrLre npu6opL'r. palnu'lHLIe flpuclloco6ncHut rnt BBInoJtlteHtrt onLtror]'



MoIotrr.o6r'cxrauuMo^cnxpoBaH'{JIBxuMI,lu'BJl'IoTc,aToM6l)[IoJ1eKJ''nLI:l(pucT.LIJrLl,
Bnpeno!1aBaHxux,M'iuucno-:l63y1oTc'MoAenI]KpUcT.LEnuqecK1,rxpe[cTol(a,!Ma3a,fpa]'Ta.cepbl'
Mclrr. N,rarHI]r, Ha6opLr MoAetcli aroMoa nrt cocraBneHLr, [apocTcpx(HeBtlx Moleneii NtoJte(y]t lrpl4 t3yLIeHu!'r opraH]rq-'cl'ot r Mxt.

Yqe6rrbrc[oco6r,r'IIrafcqaTrIoiocHoBe.Bnpoqecceo6y.IeHu'XuVunI{Cnol|h,3)|o|c'!nc/'l)nUlcLa6]||(B|[oc1.o'HtJofo3I(cIloHpoBaIl[':
(IIcpIlo/'1'.IccKa'c!cTcMaxIlMI{qecKux]]leMeuloB^.t4'MerrIe:rcceal).(Ta6-{!r!apacTBoprtMocTl'IKxcnoT,ocoBaHui
poxuMUqecKfi ii prrll HaflptxeHut Me,l.a,'uoR))-

A,,I9opfaH'3aul!caMocTo''lejII'Hoi:ipa6oIr,lo6y.larLquxc'llaypoXax[cnonF.])/'}oTpa.1rroo6piLJH|,|cIq3rTlLrec(Bc
nc9aflIoiiocl'oBc,I(ap'r.oqKI{c3aAaH'i9MIlp.|3Hoiic'l.erleltUTpyjlHoc-lll,].[{u3y{erlrj,IloBofoMaTepala'
yqaulrxcr.
3[paHHo-3ByKoBLlecpeAcr.8ao6yqeIrrr'I.?xpanno.:ryrollrenoco6'I'AeI'Tc,IHaTpI{6oxLlx{efpy[nEI:c'raTII.IHBle)l(I,a3A[I]aMulIHbIcE
n'HaMI'l.IHLIe'Ctat!.rHstN4I,IxpaHHo-3I]y(oBLlMlIcpc'(cTBaMI,jo6y.IeHu,I'Bx'IoTc,IlIua+unI'Ml,I,ALrano3FT
purpa(|onpoertropa.CepurrrpaxcnapallroBno3Bo,'l'oTuMu1.llpoBaTb/1Brj)I(eHIlcrIyTe\'llIocneoBaTe
lp) roir l ,r. c ceph,l o Hoct r h KBJltlnh,,av gllLrv aKpaHHhl\l lloco6,{9Nl

!ltuavnlrrr,tuuxpaI]Ho-3Byl(oBr,I]!t'lnoco6},r'MI,j'BI'roTc'I1pot3BeIcrrr,tlltrt,lrlc:lurplf
(auUonHot.o. K :troi xe rpylJltc orHocflcr tKpaHHo-3ByxoBLre cpc/LcrBa o6yqeHlJt. Ant [peALrrJreHLiJ{ rx$opuaqtu KoropLrx lteo6xoIltMa

KOMIIBr1)TCpHa IeXHII(4.
TcxH[.recKue cpcAcrea o6y.Icnua. Ilptt xoun:rcrcuou rc[olit3oRaHUu cpe.qcrB (6]'r(r{ut rLeu36cxcH Bonft)c u Bo3Mor(lrocrlr 3aMeIiBI oAHoro

loco6uaApyIt,tlt'HanpuMepJIcMorlc'lpaL(!1oHHo|olnrjna5opaTopHofoo]it,lTaefou3o6paxeHfeMHa]KpaI]e'I4HoopMauIr'.
:r<panuolrrloco6ur-r'npe.{cTaBn'e'fco6oiinxnbo'lPaxeHUcpcanLIofoMIIpa,lt]o!ToMyoHaAoJIIclaMe]j)onopy
o6y.raron1uxcx'Bnporuuroltc:ryvaeQoputp-vrorc'IlellpaB[Jl!Ht,Ic[4)opManI'Hue3rtatta,r'c)co6cHBoonacIIoiopM[poDali
npocfpallcl.BeHHoBpeMenxL[npeAc.faBIcHI-,lii,nocI(()Jl(y
x8peNrell'.?xpaltItoerloco6uetteN(oxcT3aMellu'fl,co6oi:ipca:rr'rrrriio6'sexTBllpoueccecfono3Hafu'BrruIy'foIo,llT.,||eMoxcT6,ll[!loqIu(oM
9yBcTBcHHofoot|b|1.eocBoI,{o1RaX'cyrqec'fLre|ifr,lxnpua3yrIetluux|4l\,lt{u:qBefe13aIaxe.(pttc'[aJu'qecKoMcTpoeHx
HaIuqIuyygaIIuxc'jIoc'IaTorIHL[qyBcTRcHI]LIx3lIaIirdiHaHcKoTopL'lx3Tanaxo6y.]eltt,r,Boc[pou3BeneHne
noco6l'trl Nror{cr 6r,rrL 6onee Ilenecooopa3HBIM) IIeNI efo roBTopHat neMollcrpallut

ILraHnpyeusIe pesyrbrarl'l H3yqeIIrltr yqe6Horo rrpeaMera.

B petytrr,rarc u:y.reuuq xuNrr,ru Ha 6atoBov ypoBHl] yqcH14K Aojtxeri
i Ha fr,/rro x lrlrtarr,:

. xxr\,rn.recKylo c!r\4Bojlu(y: 3saICxrlMrlqeckqx 3-treNreHToB. 4JopN{y,rsI xnMlJqecKUx BculecrLr. ypaDllellat xuN{frlec( \ feal.uHt.

. Ealr(ltciirn!,{e xf \'luqecKtc nolltTllq:
flJloTpon',ll3o'foI16I,xuMI'iqcc(a'cB'3l''1llerTpooTpIJ
o6r'c^'t'8euec'rgavoneKy,rI{pHofoxlleNlo.ieKvJ]'pHofoc]l)()eIlrt',pacTop6I.
oKI,cj|'{TcJIEHBocc,|a[oBI{TeJlI,.oKllcJ]cHI]euBoccl.a|lo|t.]lcHllc,r.etrrroeoiixlrQer<r.peaK!f,ckol]ocTL
xlrMri.tec(oe paRHoBecue. yffepoatrL'Iii cKcncr, q)ylIKquollanL'llat rlynlla! rBo\{cpllt. roNloxof{t;

. oclloLtHblc 3aKoHtrl xl]MULt: cOXpaHCHXt MaCCLI Lrer(eC1B. IIOCTO'HCIBa COCTaBa. llep oAUqccKuH 13|(tlH;



ocuoRHrrte leopn xllMurr: xuM qec(oii cBr3d. ?JlcxTponu |HLtccKoii /'lr{ccortuaqLl11. cTpocHug opl altuqecKxx coeat{HeHHii;

BaxHeiikeBeolecTBaHMaTcpaanhI:oclJoRHLleMe-l.itJlJllrI!tcIlIaB6I;ceplla',con'Ira,l'a3o'l.da''y(cyclra'KIlc,JloI.I)I;IIIc"()ql'Mua(,
Mtuepanl,rrLte yAo6pe[xr, MeTaII,3Tune!. atleTqneH, 6eH3on, 3TaHon, xl1ptl- MLiJra, fr'IK)t(o3q caxapo3a) I(paxMan) pleTLIaTI(a, 6ejlKu,

r{cKycclBerJH},Ie 
'I 

cI{HTeTrqecKue BoJroKHa) Kayqy(u, lrlaclMaccLr:

Ha3LnlATl,: 3HaK[ xr,rMrLrcckax 3JreMeHToB) r{3y\er rLIe Beqec'ft]a lro (1r'pnBfian tsHoii t xrr MextJHapo,lHoii HoMeH(naDrpc;

onpeae.tqTr,: RaIeHTHocT6 u cTenellb oi(ucjreHrr xljMrrqec(ux .)neMelnoB, Tt{n \uMu.rec(ot cBtlu B coe/rlrHeHrlrx! 3apta l{olla, xapalcep
cpe]IF,IBBo]lIIL'lxpac'rBopaxdeopfaHItrtec([Xcoc/lIJHeHuI4)oI(Ic.]1l,ITeIhxaoccTaFoR'TenI,:IIp
opf aHr.r.recKIIx coeafiI'etlLtIJ;

xapaK,r.cp[,]oRaTb: ?.rIcMcHTBr MallLIx fcproaoB rto llx tojloi(eEl,tlo B nepfoar,r'rec(oi cfcTcMc /l.l4.MeH.[eneeRa; o6tq{e xlrMIIqecl(e
cDoicrRa MerarrjroB) IleNrertulJloB, ocHoDII6tx KraccoR HeopraHurrccKr.Jx u opltalrlr.Icc(IJx coeAxrrettr'rii; crpoeHfe n \uM[.rccK e cBotcrlc

?rteHHFr\ irnr a|$rgecK x coenlHeHuir:

06tqcHrrr,: 3aBrcuMocrtr cBoiicrR setlecrB or nx cocraRa x crpoerru{; npupo,q) \ Mn,{ecKot !Bq1 (xollHoi, KoBzallelrrlroii,

MeT!LfnLj.tecKoii).3aB!ct'IN1ocT6cKopoc.r.rjXBN'ljtIccKoiipea({!,{ul,l1loJIox(el1['xIjM'.Icc(oropaBtIoBecu'o'fpa3nqnLixoanopoB;
RB|Ili|JI|lqlLxll\jl,l'|ccKl1l,l'KcnfnI4eHlno|a.'flill|J|l.||l]|oaJ}.I|(;Lx\''cop|aHH''ec|IlKl1cono!'

pacfBoplr K{cnoT u r{eno,{eii, xlloprll cynLqjar -, (ap6oHaT-IJoH6I) IJoH6I aMMollllt) U OpfaH'''IeCKUX BeUIeCTB;

l}Lltll,lcJIfT6:Macco8ylo]IoJlloX[]\fuqec(ol.o3IeMcHTano(popNfynecoeInltelu
l<o.ll rrcclr]o Ber{ecTDa, o6lii{ rinu Maccy peafcHToB uJIlr llpoayl(roB pea(uuu,

np08ollUTLca\JocTo'Tc-rII'Hl'Iiiuo1'lc(xI,IMuqec(oi,1l'lHd)opMa(xcIc[oIL3oBaHlIeM
(o\lnL()'feplrLtx6a3]IaHHI']x,pccypcoll,1nrcpncra);ucttolrllorra'tr'KoM|lLIoTcpHEIc'rexrloxo.,l''l
nH4ropMa({u s cc npcrcraR-ncrru, l pa3rrll,rvxr'rx {ropnax;

cn'r.tr,!oBatb nll'|o6pctcHtrbte i aI| fl rrJ1r(.I|||{ B ||nal(lu.rcchoirlctrrcJrBHocrrr r| rrot!cc,4HcBHotl )r'lr rHx,'tJll'
o6lqcrrefiI{s xunrlqecKfix rBnelluii, fipoxcxoAtrqux B tlpl]poJlc. 5r,ITy Ha npou3Bo]rcl,le;

onfclc tc h! Lio{vo)r(,roC||r ||porcrrari / xrl\4rr'rccK \ rrpcBprtxcrrHii b plu..14"r'61\ }c 1,,8.'lr\ uJell(14 h\ lloc,le!clBllrl:

'rtr,Or ri'lCcKu lpdVr'lH,'l t r,'8e lellHs Br'lin),l.X,uLxe11 CpC,nC:

OqeHI(l{ Bilutllllt xllNtl1.recKOfO 3arpt3llellilt Ol{pyxal{)Lqeft cpeilr'r lIa Oprall[3M qe]IOBcKa u lpyrile )fi'rB|re OpruHU3Nlr'l;

6eonac[oro o6paUIcHxr c roplognNtli tt roKcuqr{LIMI{ Bellec] BaNlt. ta6oparopHl'IM oSop)'roBaHncM;

npt'rloioBjlcHrr pacrEopor] 3arlarlHoi:i KoHuelnpau!Il R 6tny Lt Ha npotl3BoAcrBe;
(puTtqecKoi oqelLKII tlocToRepHocru xuMl,I.tccxoii nntbopuaqaa. Iloclyllaloi1leil II3 p:l:IHLIX uclotlnul<oB.

yMerb:

!,onymenrut:

7. npxKar Mrrro6p ayKlr or |7.12.20I0f.M897((]6yr8cpnr crrlilr tr RRe,'lcrrr-{r B aeiiclBlac OfOC OOo)
8. tlpHKa3 M!{o6pH:ryKri or 17.05.2012M11(6)aRcprK e|rr h RBenel!r B aeiicrBuc (DI OC cpeAHero( norHofo) o6urero o6pa3oBaIWi)

9'nfcb:voMHH!c1.cpcTRao6pa3oB:lHl'l,|,I|ayf!rPoo1I9allpc]I,t20I1|'!03
crarllaproB 06L(cro o6paroRarrtt



I0'ltpHKa']MHfo6pHayKUPo0clHol.7lrH'20l2|'.|&24,l80(o5}'rRep)(/c|IuU4)9!cpfLIj
cpeAHe.o (nonHoro) (}6rlero t)6paroBarrxr)

l|.oeAepajlL'IIo.o|ocyAapcTRc|{Hofoo6Pa3o8aTeJ|bHol.oc|aHAapTaocHoBHoroo6|llcloo6pa3oBaHl'(npIrKa3MlI|xcTepcTlrao6pa]]oBaH|,{'lrI|ay(l'

PoccxiicKoi 4)eaepauriu ()1 I7 aeKa6pr 2010 f.,{!!892)
12. [IpI-{Ni€pHbre rrpo.paMMbr ro y,re6rr,rM UpeAMeiaM Oenepaqhrro.o 6arucrroro yve6noro n,rarra.

Pcxomerrqyeuaa rnreparypa.
1. "rIuT cp:t'rypa, ficrrorrLiyeMarr ytrfi'r'c.ncM:

- ocHosHot tlumepamyPa
l. fa6prenrH O.C- flpor_paurrra rcypca xrjMfin l]Lra 8-l I r:raccon o6rqeo6pa:oBaTer6nLrx yqpcx/IeHrjii. M.: Apoqja;
2. fa6proun (J.C. XuM q:8 r:racc: yvc6nur 1:rr o6lqeo6pa3oBaren6nbrx yrpexaexr.iii. M.: Apooa.
- ()ono.l%ume rbHat ,'tumepamypa
L fa6puornn O.C. l'l:yvaev xunr{r,o n 8 Kr.: AuAaKrrJrrccK[e MaTeprranH / O.C. fa6puenrH,'[.8. Cuuprrota.,M.: B,rur n:Ioc
2'XuM':8Kxacc:l(ol]TpoJlLlILIeunpoBcpoqll],Iepa6orslr<y.rc6rruryo.C.fa6pt,te'lrlr
YuraKoDau rp. M. : Apooa;
3. I-a6pLIemI C).C., BucKo6oiitM(oBa H.., 9uyxooa A.B. Hacrolluan xnnra y.rureal. Xrur.rl. 8 Kr-: MeToIuqec(oe [oco6[e. - M_: rrlpo$a;
,1- I'a6pEentll C).C., PyHoB H.H.. Ton(yr()s B-I.J. X[MuqecKrrii 3Kcrepr.rMeHr B rrrkorlc. 8 (xacc. - M.: l(pooa
5.A:txlur,rx(http://$$^!.alhimik-ru/)-o4r'rrrx3nyrIIII'xcaii|oDpycc(o'3j,I.rl
y.{efi llKa, lrpelloaaBalenr r,r cryaerrra.

2.,rIur eparypa, peKoNreHAyeMaq nr'tr yqauluxcr.
- octtodttat jt mePd typu

I a6p[cntH O.C. XirMltt: 8 Kracc : y.{e6lryr( Anr o6uleo6paloBarenEH6rx vrtpexlcHr-tii. M.: Apo4}a.
- Oonon UmAU)t14, nUmepAm\pA
1. Xypua:r <Xartun a nrxo,re>;
2.I(otr.perI-Xullr,un:raBcex(http://kontl.cn.n
iljtt Rcex KIo n repecyefcr xliMrret.
j.AnxnM[K(Irttp://www'alhimik'ru/)'o/'l]'lHlI3.Iyrt[uxcaiiToRpyccKo,I3F,IlIHofoxllM[qecKofoI4HTcpHeTaop{cHIL,lpoBcutll,lii
yqeHnKa. flpeno/IaRaTe,ru cTyIcHTa.
,1. 3rruuroroncnuvccrl{ii cnoBapE roHoro xtMriKa


