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floscnureJrbHafl 3arrrrcKa

,{ononuureJrbHa.,r o 6u1 eo6pa3 oBareJr bH ar
nporpaMMa

COOTBETCTBI'III

"IOnrrfi xuMr,rK" paspa6orana

o6qepasu{BarouIaf,

vr peaJru3yeTc.[ B

cneAyroqr4Mr{ H OpM aTTABH O -IIp aB O B brM r{

AoKyMeHT atvm $ e d eparbHo ?o 3HarreHr{.[ :

1. (De4epamnHfi saroH or 29.12.2012 J\b 273-@3 (pea. or 31.07.2020)
(06 o6pasonaHrau B Poccziicxoft @e4epaqnr,r> (c H3MeHeHrrf,Mr,r 14

AolronHeHvrflMtr, BcryruB B cr{Jry c 0L09.2020).

2. flacnopr HaIII{oHaJIbHoro rpoeKTa <O6pasonaHr.re)) (yrs. [pe3rrArryMoM

Conera rrpu flpesn4eure PO no crparerr{qecKoMy pa3Br{rr4ro Lt

Haqr{oHaJrbHbrM npoeKraM, rporoKol or 24.t2.2018 }lb 16)

3. MetoAuqecKl{e peKoMeHAarwru rro co3Aanurw Lr SynxquoHr{poBaHr{ro
B o6rqeo6pa3oBareJrbHbrx opraHr.,r3aur,rf,x, pacnoiroxeHHhrx B cenrcroft
MecrHocrla 14 M€uIbIx ropoAax, rIeHTpoB o6pasoeanna ecrecrBeHHo-

uayvuofi 14 TexHoJroru.recrofi HarrpaBJrennocrefi (<Touxa pocm>)
(yrnepx4eHbl pacropqxeHreu MzuncrepcrBa rpocBerrlenu.s Poccufi cxofi
(De4epaqrEu or 12.01 2021r.J\b P-6)

4 . C a:r.ur apH o - grr HA eMLr or orr,r qecKne rpe6onauux K ycrpoficrny,
coAepxaHr4ro Lr opraHr{3arl}rr{ pexuMa pa6oru o6pasonareJrbHbrx
opraunsaquft AonoJrHr.rreJrbHoro o6pasonauzf, Aerefi (yrnepxAeHo
[ocTaHoBJreHr4eM rJraBHoro rocyAapcTBeHHoro caHuTapHoro Bpaqa
P@ or 04.07.2014 }lb 41).

EcrectseHHoHayqHoe o6pa":oBaHl{e - oAHa r{3 rrpLtopr4TerHbrx .racrefi scefi
cl4creMbr o6pa:onannfl,, rrpu1arou\afl. eMy HoBoe KaqecrBo, Sopvrupyrcqaf,
rtHoe oruolrreHr4e He roJrbKo K trplapoAe, Ho u x o6uecrBy, K rreroBeKy

(ercoryuauusvr). EcrecrneHHoHafrHoe o6pa:onauue rpeAloJraraer
ueupeprtnuufi npoqecc o6yveuzr, BocIII{TaHufl. u pa3Burufl, Jrr{qHocru,

HanpaBJrennrrfi Ha QopvrnpoBanvre czcreMbr HayrrHbrx u [paKTayecKplx
KoMrrereHrJnfr, a raKxe qeHHocrHbrx opueuraqufi, [oBeAeHr{f, u

AesreJIbHocrI,I. Ilporpavrua "IOHtrtft xuuux"" rtorHocrblo orBeqaer grt4M

uorpe6uocr.f,M, r{Meer ecrecrBeHHoHayqHyro HarrpaBJreHHocrb vr

opHeHTI{poBaHa Ha Jll,IqHocrnrrft rroAxoA x pe6enxy 14 BcecropoHHee ero
pa3BI{Tue. Ilporpanaua "IOsrrfi xI,rMkrK" peaJrLr3yerc.,r Ha 6ase ra6rrHera
xlr:r.arz.Lr Toqra Pocra.

Cporcu u ycJroBrrfl peaJrn3arl[u [porpaMMbr.
flporpavrrua <IOusrft xnmun) peaJrr43yercfl B reqeHne 1 roAa.



Amrya.nrHocrb Lt rreAaroruqecKafl qe.rlecoo6pa3Hocrb rrporpaMMbr.
llporparvrua "IOnufi xr,rMr4K" HaueJreHa ua npno6uleHr{e Aereft K Mr,rpy

HayKI,I [ocpeAcrBoM epraHr43arlr{r4 sKcnepr{Mesramnofi u y.re6no-

r.rccJreAoBarenrcrofi ,{e.rrreJrbHocrr{. floa pyKoBoAcrBoM yqr.rrefl.fl

o6yraroqr4ecfl, B cr4creMe paccMarpuBaror o6rermr nexusofi n xunofi
[p[poAbr, y,uarcfl, Becrl{ na6rtogenzx, cpaBHr4Barb, anaJTr43vrpoBarb,

pa6orarr c yue6uofi mareparypofi , rpoBoAr{rb oKcnepr4MeHrbr.

IleAaroruqecKafl qenecoo6pa3Hocrb rrporpaMMbr cocror4T B ToM, rrro

roJIbKo B npoqecce rpaKruqecrrax la6oparopHbrx zausrufi, cQopuupyrorcs

KoMrIereHIuu u HaBbrKr{ rroJrb3oBaHuf, I{croqHI,IKaMu un$opvraquu u
pa6oru c yre6noft tzreparypofi.
Ife.nr rporpaMMbr: yrJry6reuue kr pacumpeHr4e s:aatruia o6yuarorquxc.s o6

o6terrax xunofi I,I HexlrBofi upzpoabr nocpeAcTBoM oKcrrepr{Meuramuofi

u yue6uo-r4ccJreAoBareJrbcKoft 4emelbHocrrr.
3aAaqu:
OdpasoeamerbHde.' SopuupoBaHLre cvcreMbr ecrecrBeHHo-HayqHbrx

KoMrI ereH \vril; pacuupeHl{ e Kpyro3op a, rr oBbrru eHu e r{HTep e c a K o 6r exravr
Nunofi ra HexrrBofi upupo4u;
-3HaKoMcrBo c MeroAuKaMr,r uccJreAoBaHlrf, o6rerron oKpyxarcqero Mrapa.

Paseueatou4ue: pa3Br{TLre JroruqecKoro MbrIIIJreHur, r4HTepeca K

flpl{poAe, yMeHu[ ycTaHaBJrr4BaTb [pr4qraHHo-cJreAcTBeHHbre cBfl3r4,

yMeHr{s paccyxAaTb v AenaTb BbrBoAbr, p€r3Br4Tr,re HaBbrKoB

KoJIJIeKTI{nuofi pa6orrr; o6ecne.reHue rBoprrecKoro

r{HTeJrJreKTy€LJrbHoro pa3Burr4fl. Aerefi [ocpeAcrBoM yqacrufl, B

yre6uo-upoerruofi Ae.f,reJrbHocru.

BocnumametbHbte.' BoctILITanue KoJIJIeKTI,IBu3Ma, orBercrBeHHocru 3a

loprreHHoe AeJro, rroHHMaHr{fl BaxHocTr4 coxpaHeHLrs npr4poAbr.

Il.nauupyeMbre pesyJrbrarbr

JIu.rH ocrHbre pe3yJr brarbr
O 6yrarou{ uirc s, n ony{r4r B o3M o }KH o crb AJrf, S opna up o Ba:n:afl, cJr eAyrouux
rurrHocrHux YV[:
' orrpeAeneHue MorI,IBaIIuu I,I3yrreHux y.re6noro Marep LraJra;

' oIIeHI4BaHLIe ycBarlBaeMoro yre6uoro Marepr4€rJrar r4cxo4s. r{3 corlr{€rJrbHbrx r{

ruqHocrHbrx rtreHHoctefi ;
. floBbrlrreHue cBoero o6pa":oBareJrbHoro ypoBH.a u yponrifl roroBHocrLr K

I{3yqeHulo ocHoBHbIx klcropl{qecKux codrttuit, cBf,3aHHblx c pa3BI{TueM xyrvrr4kr

u o6qecrna;
. 3HaHr,re [paBriJr noBeAeHr4f, B rrpe3Buqafi n rrx curry arJLtflx;
o oItreHI{BaHI{e collu€IJlruofi 3HaqIaMocrn upo$eccuit, cBf,3aHHblx c xzuueft;
' BJIa.UeHI{e [paBI{JIaIrau 6egonacHoro o6pau1envfl. c xrt[r4rrecKr,rMr,r BeIIIecrBaMr{
u o6opyaoBaHrreM, npof,BJreHue 3KoJroru.recKoft KyJrbrypbr.



MeranpeAMerH bre pe3yJr brarbr
Pezynnmu6Hbte

O6yrarorquitcs. roryr{r.rr Bo3MoxHocrb AJrfl SopnrrzpoBaHyrfl cJreAyrorrlnx
peryJr{rzBHbrx YV[:
. ueJle[ oJr at ali,kre, BKrrorrafl [ocraHoBKy HoBbIx qelefi , upeo6pasoBaHr{e
lparTl4qecrofi 3apaqh B no3HaBareJrbHyro, caMocro.firelrurrfi aHa-;rur3 ycrroawitt

AOCTI4XeHI4fl IIeJIH Ha OCHOBe yrera BbrAeJreHHbrX yqHTeneM opr4eHTrrpoB
paeitcrsufl, B HoBoM y.re6uou MarepI,IaJIe;

' [JIaHIztpOBaHI{e tyTI4 AOCTI4 }IteHut, ryenefi;

' ycraHoBJleHue IIeJIeBbrx rrpr4opLrreroB, BbrAeJreHue €LJrbrepHarr{BHbrx
cnoco6or AocruxeHr4flrlerv u nrr6op nau6onee eQ0ercrnnHoro cuoco6a;
' yMeHI{e caMocrof,TeJlbHo KoHTpoJrr,rpoBarb cnod rpeu fl, kr yrrpaBirf,Tb uM;
. yMeHr{e [pr4Hr{Marr peureHur n upo6reuuofi ctrryar1vtr;

' nocraHonra yre6ublx 3aAarl, cocraBJreHr,Ie rrJraHa u flocneAoBareJlbHocrr{
Aeficrsuft;
. opraHr43arr4fl pa6o.rero Mecra npu BbrrroJrHeHlrr4 xr4MraqecKoto
sKorrepr{MeHTa;
. rrporH o3r{p o BaHr,r e p e3yJrbraron o6yr enr4fl, orl eHrtBaHr4 e ycBo eHH oro
Marepri€ura, orIeHKa KaqecrBa I,I ypoBHfl noJrfreHHbrx 3HaHrrfi, xopperqux
nJIaHa u cnoco6a Aefi crsu fl. ilpr4 neo6xogtt Mocrr,r.
If osuaeamerbHbte
O6yrarorq ufi,c s, lr oJry^{HT B 03 M oxH o crb Anf, S opvrupo BaH:ufl. cJreAyroqu x
[o3HaBareJrbHbrx YYA:
. fror.rcK H BbrAenenue uusopMaur,rr4;
. aH€urrl3 ycronzfi n rpe6onanuit sa1arttr, nu6op, corrocraBJreHkre r4

o6ocuonaru4e cloco6a peruen ufl, 3aplartu;

' nu6op nau6olee e$SexrunHblx croco6os perueHuf, 3a1a.uv B 3aBr,rcr{Mocrrr
or KoHKperHbrx yclonuft;
. BbrABr4xeHrae z o6ocsoBaHr4e rr4rrore3br, nu6op cuoco6a ee uponepxu;

' caMo cro.rrreJrbHo e co3AaH r{e aJrropr.rrMa AerreJrbHocrr{ IIpu pe[IeHr{pr
npo6reu rBopqecKoro 14 rror{cKoBoro xapaKTepa;

' yMeHI{fl xapaKTepkI3oBarb BerrlecrBa rro cocraBy, crpoeHriro u cnoficrnau;
. orrr4cbrB aldlle csoft cre : rn€pAux, xr{AKt4 x, rasoo6parHbrx BerrlecrB,
BbrAeJreHr{e ux cyuecTBeHHbrx rrpr{3HaKoB;

' uso6paxeHlre cocraBa npocreft urux BerrlecrB c rroMorqbro xuMr{qecKux
Soprr,ryr u cyrrlHocrr4 xuMr{qecKlrx pearqzfi c noMorrtrbro xuMuqecKr{x
ypanueuufi;
. npoBeAenue Ha6nroAenufi, onucaHue npIa3HaKoB I,I ycJroBufi te.{euug
xI{MI{rIecKux peaKIIrEft , nrruoJlHeHr4e xl{Ml{qecKoro gKcnepl{MeHTa,. BbIBoAbI Ha
ocHoBe anaJrvrca ua6nroAeHvritsa gKcleprrMeHToM, pelueHl,re 3a1a.t, noryrreHr,Ie
xraMr{are cKoft zu S opM arIHIa ra3 p a3nr{rrHbrx lI croqH I,rKo B ;
o yMeHI{e opraHll3oBblBarb uccneAoBaIJI,.Ie c rleJrbro [poBepKrr fr{[ore3;
' )rMeHkIe AeJrarb yMo3aKJlloqeHufl (r,ur4yrrzBHoe r4 rro aHzrJrorun) 14 BbrBoAbr;

' yMeHue o6rertunHo oqeHllnatr uulpopMarlurc o BerrlecrBax rd Xr{MraqecKr,rx
[poqeccax, Kpur[qecKr,r orHocrrrbctr K [ceBAoHayrrHofi r,rnSopu alq;au.



KouuyuuKqmueHbte
O6fraroIq ufic x r onfrr,rr Bo3MoxHo crb AJrf, Q oprraupo Bankrfl, cJreAyrouux
KoMMyHraKarv B Hbrx VYI :

. tIoJIHoe I{ TorIHoe BblpaxeHl{e cBol4x uucnefi B coorBercrBur{ c 3a4aqau:a u
yc Jr o Br4.rrM r,r Ko M MyH prKawu ;
. onpeAeJleHue cnoco6oe B3ar{MoAefi.crnux, corpyAHr4qecrBo B rro}rcKe z c6ope
rzn Qopvr a:q:av, y-r,acrl{e B AraaJrore, rrJraHupoB a*r4e o6qux cnoco6on pa6oru,
flpofl BJreHr.re yBaxr4TeJrbHoro oTHorueHr,rfl K Apyfr4M yqarIllrMcfl;
. ouzcaHl,Ie co.{epxauufl, BbrrroJrHseMbrx Aeficrevft c rleJrbro opr4eHTupoBKrr B

npeAMerHoflpaKTuqecrofi Ae.,rreJrbHocrr4 ;
. yMeHu[ rrr{TbrBaTb pa3Hhre MHeHLrf, }r cTpeMrrTbcf, K KoopAr4Har{rur
pa3ruqHbrx no3r4uLtfi n corpy.uHrrqecrBe;
. SopuynupoBarb co6crneuHoe MHeHr4e rt rro3r4rllrro, apryMeHTr{poBarb r{

KoopAuHr{poBarb ed c uosurlr4trMr{ napruEpoB B corpy,qHrarrecrBe npu
nrrpa6orxe o6ulero pe[reHr{.[ B coBMecrHofi AesrelbHocrra ;
. ocyulecrBJlf,Tb B3arrMHbrfi roHrpoJrb r4 oKa3brBarb B corpyAHr{qecrBe
ueo6xo4uMylo B3ar{MoroM orrlb ;
. rlJlaHl4ponarr o6ulr4e cloco6u pa6orbr; ocyrqecrBJr.,rrb KoHTpoJrb,

KoppeKrlr4ro, oueHK1l Aeficrnuft uapru6pa, yMerb y6ex4am;
. uclloJlb3oBarb a.qeKBarHble fl3blKoBble cpeAcrBa AJrfl oro6paNeHl{.rl cBoux
rryBcrB, urrcrefi, MorHBoB u uorpe6uocrefi; oro6paNarb B per{u (ouucanze,
o6rscneurze) co4epxaHze coBeprxaeuux 4eficrauit, KaK B Qopue rpouxofi
corlr{€Lnu3?rpoBaHHoir, peuu, raK r{ a Sopue BHyrpeHHefi pevn;
. pa3Bl4Barb KoMMyHr{KarrzBHyro KoMnereHUHro, ucrroJrb3yf, cpe.qcrBa ycruofi u
rII{cbMeHHoft xovrvryHr4Karlr4r{ npu pa6ore c reKcravru yue6Hr.rKa r{

Aorr oJrH r{Temu ofi nrareparyp ofi , c npaB oqH brMr4,r a6 nw\aMu, rrp ofl BJr.rrrb

roroBHocrb K yBaxeHrrro uu,olt ror{Ku 3peHr,rf, uprE o6cyxAeHr{[ pe3ynbraroB
BbrrroJrHeHuofi pa6orrr.
Ilpegru erH bre pe3yJr brarbr
O 6yrarorq ufi c s, lr.ayltur c fl ,:
. nprr MeH.rITb ocHoBHbre M eroAbr rro3u a rrus: :r.a6 lroAeHr4 e, u3Mep eHV e,

sKorrepr,rMeHT;

' oIII{cbIBaG cnoficrna rndpAblx, )Kr4AKr4x, r€L3oo6pasusrx BerrlecrB, BblAenf,,
IIx cyuecTBeHHble [pI{3HaKIa; pacKpbrBaTb cMbrcn 3aKoHa coxpaHeH[fl. Maccbt
BerUecrB, aroMHo-MoneKyJrrpuofi rcopuu;
. p€BJluqarb xuMurrecKl{e u SnsnvecKue.flBJIeHr.If,, HasbrBarb [pLI3HaKu 14

yc Jr o Br.rf, rrp o TeK aH r4fl , wr:r.ar.ue c K [r x p e arqu fi ;
. co6nroAarb [paBrrna 6esortacnofi pa6omr rrpIa [poBe1enukr orrbrroB;
. rroJrb3oB arbcfl, ra6oparopHbrM o6opy4onaHlreM n uocy4ofi ;
. noJrfrars, co6upam rasoo6pasHbre Berue crBa vr paclo3HaB arb vx:'

' xapaKTepl,I3oBarb Qusuvecrue r{ xl4MuqecK[e cnoficrsa ocHoBHbrx KJraccoB
HeopraHl4 qe cKkr x c oeAr.rHeHu fi , np on oAuTb orrbrThr, noATB epxA aroqu e
xI{MI{rIe cKue csofi crn a r{3yqeHHbrx KJraccoB He opraHr{qecKux BeIrIecrB ;
o pacKpblBaTb cMbIcJI noHf,Tr4.,I (pacTBop)), BbrrrI{cJI.rITb MaccoByro AoJrIo
pacmopeHHoro BerrlecTBa B pacTBope, roToBr{TL pacTBopbr c onpe.4eleunoft
n4accosoft Aoleft pacrnop€HHoro BeulecrBa;



. xapaKTepu3oBaTb 3aBucHMocTb or{3r{qecKux cBoficTB BerrIecTB oT T}rra
Kpr{cT€urJruqecKofi perueTKr,r, olpeAeJrf,rb Br{A xt4Mr{qecKofi cBfl3u B
HeopraHr{qecKux coeA}rHeH[rx;
. pacKpblBaTb ocHoBHbIe noJloxeHufl Teop[I4 SJreKTpoJrLITr.rqecKofi

AI{CCOIIUaqUU, COCTaBJTflTb ypaBHeHu.rr sJreKTpOJrUTUqeCKOfi Ar,rCCOqUarIHt4

KrrcJror, [Ierorrefi, coJrefi r{ peaKrlr{fi uounoro o6naeua;
. pacKpblB arb cylrlHocrb oKI{ cJr 14 TeJr bH o -Bo ccraHoBr{TeJrb Hbrx pearquft ,

onpeIeJrf, Tb oKncJrr{TeJrb r{ BoccTaH oBuTeJrb, c o cTaB JIf, Tb yp aBHeH I,Itr

oKI4 cJrureJrbHo-BoccraHoBr{TeJrbHbrx pearqufi ;
. r{€r3brBam Qaxropbr, BJrlrflrorUue Ha cKopocrb xr4Mr{qecKofi pearqrarE;

' xapaKTepu3oBaTb B3aLIMOCBf,3b MexAy CocTaBOM, CTpoeHueM LI CnOficrnauz
HEMETAJIJIOB I{ MCT€LJIJIOB ;

' rIpoBoAI4Tb o[bITbI rlo flonyqeHrrro u [3yqeHr{rc xr{Mr{qecKr.{x csoficrs
pa3Jll{rlHbrx BeIIIeOTB ;
. rpaMorHo o6paqatrcfl c BeqecrBaMra B rroBceAHennofi xr{3Hu .

O6yraroru uitc s. rr oJrfrur B o3M o xHocrb H ayq urbcfl;
' BbIABI{rarb I{ rlpoBepf,Tb SKcnepr4MeHT€rIrbHo rurroTe3br o x}rMuqecKr{x
csoficrsax BeIrIecrB Ha ocHoBe ux cocraBa r{ crpoeHufl,, vIx cuoco6uoctn
BCTy[aTb B XI{MLIqecKI4e pe- aKIII4H, O XapaKTepe I{ npOAyKTax pa3JIIiIrIHbIx

xr{Mr{rrecrux peaxqufi ;
. xapaKTepu3oBarb BerrlecrBa rro cocraBy, crpoeHlrrc ]r cnoficrnau,
ycTaH aBJrr{ B aTb IIpuqHHH o - cJreAcTBeHH bre cBs3r{ MexAy AaHHbIMr4
xap aKTeptrcTuKaMvr B errl e cTB a ;

' rlporHo3l,IpoBarb cuoco6uocrb BeIUecTBa [poflBJlgTb oKl{cirrlTeJlbHbre r4JIr,I

BoccraHoBI{TeJIbHbIe csofi crsa c yr€roM cre[eHefi oxucl e]F.r4fl, gJreMeHToB,

BXOAflITIT4X B ero COCTaB;

' BbIABI{rarL I{ npoBepflTb 3KC[epr{MeHTaJrbHO rrrrroTe3br o pe3ynbraTax
n osAefi cts r4fl p a3ilu.unrrx S artopoB H a r,r3M eH eHue cKopocrr,r x[Nrz.{ecrofi
peaKrlr{u;

' llcrloJlb3oBarb nplao6per€usue 3HaHI{f, Anfl gKonoruqecKr,r rpaMorHoro
rroBeAeHlrf, B oKpyxaroulefi cpeAe;

' I4CIIOJIb3OBarb UpUO6pereUsUe KrroqeBbre KoM[ereHqI{I{ [pr4 BbrrIoJrHeHr{I4

npoeKToB u perxeHllu yre6Ho-I{ccneAoBare JlbcKlrx 3aAar{ rro r43)ruIeHr4ro

cnofi ctr, cuoco6on [oJrfreHu fl vr pacrro3HaBaHrlfl BerrlecrB ;
. o6rexruBHo orleHuBarb znQoprvrar{Hro o BelrlecrBax r{ xuMurlecKzx
IIpoqeccax;

' oco3HaBarb 3HarIeHI{e reoperuqecKux sHaHufi tro xr{Mrar{ AJrf, [paKru.recKofi
Aef,TeJIbHOCTI'I rIelOBeKa;

' co3AaBarb MoAeJII{ I{ cxeMbl AJrf, peueuutyuedHbrx n rro3HaBareJrbHbrx
saI.aq; [oHuM arb se o 6xoAlzM o crb co 6moA eru4f, npe.{[ ucaruuit, IIp eAJraraeMbrx
B HHcrpyKIII,I[x rro I{cloJlb3oBaHr{ro JreKapcrB, cpeAcrB 6uronofi xr4vrutrn Ap.

CoqepxaHrre [porpaMMbr ttlOnrrfi xnMlrK tt

XntvruqecK[re peaKrlr{lr
flon.srue o cKopocrr{ xuMilrrecrofi peaKrlr{H. @axropu, BJrr,Iflrorqr{e Ha
cKopocrb xrlMurlecKofi peaxqzu. flonsrue o KaraJru3arope. Klaccnonraqnx



XIIMI{qeCKI{X peaKIIUft rIO pa3Jrr{rrHbrM [pr,r3HaKaM: rllrrcJry r{ cocTaBy HcxoAHbrx
14 [olyr{eHH brx B eul e cTB ; r.r3M eH eH r{ro cTeII eH efi oKr,Icr elf.Lrfl. aroM oB

XI,IMI,Iq0CKI{X SJIeMOHTOB; IIOTJIOIIOHI{IO UJII{ BbIA9JI9HI.IIO gHeprkIu.

SlerrponlaTl{qecKaf,.Uaccoqualluf,. 3[eKTpoJrurbr u HeeJreKTpoJrr4rbr. Irlosrr.
KaruoHu rr aHr{oHbr. Peaxquu rroHHoro o6ueua. Vcrosux [poreKaHr4.,r
p earquft LT oHnor o o 6u en a. Snerrp orr{Tr{rre cKa, Ar4 cc orlr4 arllu Kr{ cJror,
ulero.refi u colefi. Creuesr oKlacJreHrrx. Onpe.qeJreHue crerreHu oKkrcJreHus

aroMoB xrrMr{ qecKl{x gJreM eHTo B B co e.ur{HeHl{.[x. Orzcrure.r r.
BocctanoBureJlb. Cyrrlnoctb oxl{cnr{TeJrbHo-BoccraHoBrrreJrbHbrx pearqufi.
He*rera.nnu IV - VII rpyrr kt ttx coeArrHeHrrfl
floroxeul{e I.IeMer€uIJIoB B [eplaoAu.recrofi cr{creMe xrrMllqecK}rx gJreMeHToB

[\.W. Men,qereesa. f anoreHbr : Suszuecrue u xlrvLzqecKue csofi crsa.
CoeAranenuf, raJroreHoB : xJropoBoAopoA, xJropoBoAopoAHaf, rvctora u ee
coJILI. C ep a : S nsnuecr ue Lr xuur4 rrecKr,r e cn ofi crs a. C o eAnn enr4fl, c epbr :

cepoBoAopo.{, cyJrbQragu, oKcr{Abr cepbr. Cepnar, cepHrtcrar 14

cepoBoAopoAHaf, KI4cJIorbr r{ rax coirr4. Asor: Snsuuecrr{e r{ xlrMurrecKue
cnoficrna. Auuzax. ConIE aMMoHI4fl. OxcuAu a3ora. AsorHa.fl KlrcJrora r,r ee
COJII,I.

Mera.u.uur u ux coeArrHeHrrfl
Ilotoxeul{e Mer€[JrJIoB B [epuoAr,rqecrofi cucreMe x]rMraqecKui sreueHToB

A,VI. MeuAereesa. MeTaJIJIbI B rrprpoAe ra o6uze cuoco6u r4x noJr1..reHtrfl,.

O6que Szsu.recx[e cnofi crsa MeraJrJros. O6uue xr{MlrqecKze csofi crna
M eTaJIJIOB : peaKII IIt4 C H eMeTaJI IIAMkI, KI{ CJI OTaM V, C OJIfl MI,I.

Srertpoxlttr,tu.recrrfi psA Harpxxeuuft MerELJrJroB. Xeneso. Coe4unenna
xeJle3a z IEx csoficrBa: oKclaAbr, rrtApoKcr{Abr u coJrlr xeJre3a (II n III).

Teruaruqecrcufi rrJraH

Nb

tht
[IasnaHr.re reM, pa3AeJroB

Koru.IecrBo qacoB

1. KurruqecKrre peaKurru

BCero reopr4fl lpaKTI,IKa

t7 6 l1
) [Ienaera.uJrbr rr ux

coeAlIHeHIIfl
t4 7 7

l. Mera"u.nu u Hx coeAIrHeHHfl 3 1 2

[,Iroro 3a roA 34 t4 z0



lloypou noe rrJraHupoBaH r{e

J\b n/u Tenaa KoJruqecrso
IIACOB

XuMH.recKHe peaKrlr.rtr t7

1 <Tennosofi s$$er<r pacrBopeHkrf, BerrlecrB B

BOAe)

1

2 llparruuecxaa pa6ora <3rerrpoJrurhr rr

HeSJIeKTpOJrr{TbI))

I

3 <Bruxnue pacrBopureJu Ha ALr ccoquar{urc ) 1

4 <Czmnrre u cra6se gJreKTpoJrlrrbr)) I
5-O <<3anzcnuocrb gJreKTpolpoBoAHocru pacrBopoB

craJrbHblx SJreKTp oJruToB oT KoHrIeHTp arlulr
LIOHOB))

2

7-8 flparruuecxax pa6ora <OnpeAeJreHlre
KOHTIeHTp AWr4 COJrkr nO gJreKTporrp O B O.UHO CTr4

pacTBopa)

)

9 <B sar.rM oAeft crsue ruAp oKcra la 6 apus, c cepuofi
rncnorofi>>

1

10 <O6pa":on aHue corefi aMMoHprf, ) I
11 <I4eyueuue peaKrlau B3ar4MoAefi crnus cynr $ Hra

Hfftpr4fl, c [epoKcr{AoM BoAopoAa)
1

t2-13 <msMeHeHrae pH B xoAe oKrlcJrrrreJrbHo-
BoccraHoBrlTeJrbHbrx pearqufi >

2

t4-15 <Oupe4eneHrae BoAorpoBoAnofi u
Avrcrurrrll,krp o n aH n ofi B oAbr )

2

t6-17 <Irlsyuenze BJrr{sHrtf, pa3[r4rrHux @arropoB Ha

cKopocTb peaKrlr,rr{)
2

Heueral.rrrr [V - VII rpyuu tt Ltx coeArrHeurrr t4
18-19 <<I4syuenue lpusuue cKr{x r{ xr{M r{qe cKr{x cn ofi crn

xnopa)
2

20 flpamuuecKaf, pa6ora <Oupe4eneHr.re
coAepxaHr,r.rr xJropr4A-r{oHo B B rrr{TbeBofi soAe)

1

2t IlonyveHr.re cepoBoAopoAa v v3v-rteHne ero
cnoftcre))

I

22 ooCuures cepoBoAopoAa. KaqecrseHHbre peaKrluu
Ha cepoBoAopoA u cyrs6uAu>>

1

23-24 <I4ayueHrae csoftcrs cepHr{croro ra3a r{

cepHr{croft trucroru"
)

25 <OcHoeHrre csoff crBa aMMr{aKa)) 1

26 <Ilonyrenue oKcraAa a3ora (IV) u ra31n{eHue ero
cnoftcrs>

I

27 <<Orncnenlre oKcuAa a3ora (II) ao oKcLr.qa

asora(Iv))
1



28 <BearaMoAeficrsue oKcr{Aa a3ora (IV)c soAofi H
Kr{cnopoAoM, noJryqeHrae a:oru ofi Krr cJIorbI ))

I

29 flp arruuecxaa pa6ora <Oup eg eJreHue Hr.rrp ar-
uoHoB B [uTaTeJrbHoM pacTBope c [oMotubro

raoHoceJreKTr{BHoro gJreKTpoAa)

I

30 <Oupe4eJreHr{e aMMr{arrHofi celzrpu u
MOqEBI4HbI)

1

31 <BsaraMolefi crnue r43BecrKonofi nolu c
yfJreKrrcJrErM f a3 oM))

1

Mera"u.uu H ux coeAuHeHuq 3

32 <Orucnenue xeJre3a Bo BJIaxHoM Bo3Ayxe) 1

33 <Oup e4 eJreHr{ e reMrr ep arypbr [Jr aB rrenufl. vr

KpIICTaJTJI?I3AIII,,'I/ MeTaJrJIa))

I

34 <CpamrureJrbHaf, xapaKTepucr[ Ka

BoccraHoBr{TeJrbHofi cuoco6Hocrr{ MeraJrJroB ))

1

Ocnosurre BlrAbr Aeqreruirocru o6yuaroquxcfl :

Y.re6Hoe 3aH.rrrr,re

flpaxruuecrcat pa1ora
I4rpa
flpociraorp y.re6urrx nrz4eo$unbMoB

3xcnepuvreHTanbHar (npaxrv uecrar) rrccJreAoBarerbcraq AeflTenBH ocrb
o 6y.rarorq Lrxe fl rrperfl on araer :

O 3?HI4MATEJIbHbIC OfIbITbI

o BbIrIoJIHeHHe3KcrIepI4MeHTaJrbHbrxrzccJreAosauufrnosa4auuoft
MeTOAr4Ke

nu6op rexHr4qecK[rx cpeAcrB r{ MeroAoB

o6pa6orry p*yJrbraroB gKcrrepr{MeHTa

o [oAroroBKy o6rercron r{ccJreAoBaHuir

O OCBOEHT4E SKCTIEPI,IMEHTETJIbHbIX METOAI{K

ilfarepuaJrbHo-TexHlrrrecKafl ilasarleHTpa <<To.rKa pocra>) AJrfl
rlpoBeAeHna .na6oparopHbrxorr brroB rr rr paKTlrrrecKlrx pa6or

o

a

IluQponax (roivru rrorepnax) na6 oparopux (I{n), rlporpaMMH o-ar u apaurufi
KOMIIJIeKC, AaTTII{KOBa.I CI4 CTeMa

- KoMrrJrerr yre6n oro o6op y AoBalaLtfl' BKJrroqarollufi
r43Mepr{Tenruuft 6rox, ranrep$efi c Koroporo [o3BoJrfl er
o6ecue.rvBarb cBfl3b c rrepcoHaJrbHbrM KoMrrbrorepoM, ra na6op
AarrlraKoB, perrrcrpr4pyloult4x3HarreHztr pagrr{qHbrx Qusra.reoKllx
B eJrr{rrLl H upu np oB e AeHLrkr [paKTr{rre cKra x p a6or
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