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tIOfl C HI4TEIbHAq 3AIIIIICKA

Paooqa,f,llporpaMMaIIoXI{MI4IIAIq11(a)KJlaccapa.:pa6orauaHaocHoBe:
',. oeAepa;rr'Hoio iuno"u <06 o6pa:o"ut"" e PO'> INoZZ:-Oe or 29'12'2012r')'

].|Ipur<asaMuHucrepcrnao6pa:onalrnx14,,uyn'PooT17Maq2012r.N413
,,o6 yreepxc Eeul.rvrse.qepanrHofo 

focyAapcrBeHHoro o6pa:onarerlbHofo craHAapra cpeAHefo

. i. il'rT5 "rffffifrlta rpocBerrreHrq poccuficrcoff @e4epauuu or 18.05.2023 Ne 3tr "06

yrBepx(AeHrara seaepan"-t^"1:qp*oearejllIlofi 
nporpaMMbl cpeAHefo o6ulero oSpa:ouauul"

(3aperNcrp"pouutt 12'07 2023 Ns 7 4228)

4. Vcraea MEOy ECOIiI Jt7 urt' O' Kagascxoro

5. vqe6soro rrJraHa MBoy Ecou *n7 rau. o" Ita.:ancKofo cr. Eroprr'rr<cr<oir sa 2023-2024

yue6irsrft roA'

ocuony noAXoAoB r< pa:pa6orKe [pofpaMMbl IIO xHMl{H' I( o[peAeneHl4lo o6ueil c'fparefllll

o6yueHral, Bocrrr4TaHUtI u pa3BI{Tur o6yuaroruuxcs cpeAcTBaMn yue6uoro [peAMeTa <Xr4un-s>) 'f--itt

10_i1 KraccoB Ha 6agoeo\d ypoBHe CocraBr.rru KoHUenryaJrbHbre rIoJIolKeFIrrq ofoc coo o

n:anMoo6ycJloBlleHHocru Ue:refi, ooAepx(aHl4q' pe3ynbTaToB o6yuenun n rpe6onasnfr x ypoBHIo

-.rIoAforoBKI.;J:il:T#fiBaHrie, roryqaeMoe BbrrrycKHr4KaMi4 o5'1eo6pa:oBarerblloir opraHn:aunn'

sBJrfleTcfl neorteltleuoii qacTblo I4x o6pa:oeaHHOCru' ouo cnyx(lIT 3aBeplxalo[lI4M 3rallo\l

peantl3arlr4r4 Ha cooTBeTcTByIorueM eMy 6asoeoN{ ypoBHe IsIIOqellbIX qesuocren', npucyu{lix

qe:rocrnofr cl{creMe xl{Ml{qecKofo o6plouu""n' 3ru ueHHocrl'{ Kacarorcf rlo3HaHI'If 3aI(orloB

[pl{poAbl, $opuuponaHl{g Ml4poBo.=p.'"o ra o6uteft KynbTypbl qeJIoBeKa' a TaK}Ke 3KoIo|I4LIecKl,i

o6ocHoeaHnolo oTHOIII9HI4{ K cBOeMy 3AopoBblo ra npupoAHoii cpe'ue' Pealn:yercfl xI{MI'lqecKOe

o6pa:onauue o6yuaroull4xcfl nu ypou*r" .ptott'o o6rqero o6pa:onaHul cpeAcTBaMI4 yqe6soro

[peAMeTa<<XuMIafl>>,coAep}KaHueII[ocTpoeHueKoTopo|ooilpeAeJleHblBnpofpaMMeIIoXI4},{},lnc

yuerou cnequsuxra HayKI{ XI{M'{I4, e€ sHaqeHunfi B II.3HaHI4I4 IIpI{poAbI I4 B MaTepuanbnofr xugttt,t

oorqecrea, a TaKXe c yuerou o6ul'x qe:refi 14 rrpr{HultuoB, xapaKrepu3yloulux coBpeMel{Hoe

cocTosHnecucTeMblcpeAHe|oo6rueroo6pa:onauiaqnPoccuftcxoiiQe4epauua.

TecnossalaN,lOAeficTBytcApyfl4MlIecTecTBeHHbIMItHayKaMII'XI{MI{flcTaJIaneorlelt:reuoli

qacrbro l'aponoi Kynbryp*r, neo6xo^urr,rbrM ycnoBl4eM ycller*Ioro TpyAa Ii )KI'3HI4 I(all(Aoro tlreHa

oSuecrea. conpeueuHax XI4MI4{ KaK HpyKa co3UAaTeJlbHa-fl' KaK Hayl(a BblcoKI',lX texHOitoruu

:{arrpaBneHa Ha pene''e rro6albHbrx npo6:revr ycroiiu'noro pa3Brrr'rr LreJIoBeLIecrRa - cstpr'eeoii'

?HepfeTl4l{ecxoil, nurqeeofi, sKoJloruqecrofi 6e:onacHocTlI I{ oXpaHbI 3AopoBb'I.

B coorBercrBl4l{ c o6u{unu uerltMrl tr rIpI4I{qI4naMIi cpeAHerol- 
:-?:::t"^^:f3;:onauur

-.1.]ePX?HI4e [peAMeTa <Xt.tr,lilq) (10-11 rlaccr,r, 6asoeltil ypoBeHb nsyueHnrr) oplIeHTI{poBaHo

_:errlr\.[IecrBeHHo Ha o6rqexy:*rypHy]o rroAforoBKV o6y'larorquxcl, neoSxo2lutrtyro IiN{ n'ir^

=:.:rSorxu MI4poBo33peHqecKI4X opI4eHTI4poB' ycnel]IHo|o BKIIoqeHuq B )I(I-I3Hb coui4yN'a.

::,,rrL-\_-ITieHltx o6pa:on aIlLrflBpa3nI,IrIHbIX O6lacrrx, He cBg3aHI'Iblx HeIIocpeAcrBeFlHO C XUUneli'

cocrae-rrqrcrul{Mr4 rrpeAMera <<Xr,iuns> qBrsiorcf 6a:oerre Kypcbr - <oprannqecKar xnN''r4q) li

-.:-*as rr HeopraHl{qecKafl xIrMI4q)) ocHoBHbIM KoMIIoIIeHToM coAep)KaHl4fl Koropblx 
'Bn'Iorct{

-,:-:-:;:5a.oeoft HayKI{: cI4CTeMa sHaHIafi ,,o Heopranra'{ecKOii *I4M}1I4 (c erlroueH'eM 3HaFIWl',t uz

..1-_;,: uirtltr,t) I4 op|a'urlecrcofi XliMI4lI. @oprr,rrzpona}Iue AaHI{oil cucrelart :rraut.fi tIpI. I{3yI]eHI4l,1



wl :peJ\Iera o6ecnequsaer Bo3Mo)I(Hocrb paccMorper{Lrrr Bcefo nrHoroo6pasgr BeulecrB Hd trj5r_-r33
r-5uux noHatufi, 3aI(oHoB v reopuft xrrMI4I{.

lloa HoBbIM yrnoM 3peHI'It B IIpeAMere <Xal,ru{> 6a:onoro ypoBH.f, pacc\,rarp!rBaercfl
;i:r'reunrrft Ha ypoBHe ocHoBHofo o6ulero o6pasoeauux reoperuuecxzfi x4arepgan rr
DahroJlorl4qecKple cBe.qeHlr.s o BeqecrBax v xuMr4qecxoit peaKrlr4r.r. Tar, e Lracrr{ocrrr, B Kypce
oduas u HeopraHl4rrecKat xIrMI{t) o6yuaiorqlrvcx rpe.qocraBn fleres. 

'o3Mo)nHocrb 
oco3Harb

3HaqeHI4e nepEoAl4qecKoro 3aKoHa c o6qereopernqecKl4x a MeroAoJrorrrqecr(ux no3r{uufi, uy6lre
;ioH'srb LlcropuqecKoe I43MeHenue $yHrqafi sroro 3aKoHa - or o6oOularoutefi 4o o6ucusrcue, u
npofHo3rrpyorqefi.

- B rIJIaHe pelueHl4s 3aAarl BocrII4TaHH fl, pa3Bvrr4.[ a coqr.ran u3arJr4u o6yuaioruuxcs ilpr.{Hrrb]e
nporpauuofi IIo xllMuu noAxorbl K orlpeAeneHr{ro coAep}r(aHr4r rr rrocrpoeHlrtr npe.qMera
[perycMarplrBaror cpoplrzponaHl'ie yHHBepcanbHblx yue6nrrx neficruuit, r4Me]oqr4x 6a:onoe 3HaLreHue
l-lJI pa3nar{Hbrx BITA0B Ae.qrerbHocru: peureHl4t npoSleu, rroh cKa, aHarr43a u o6pado.rrr.r
Itn0opuaqau, ueo6xo4llturx 

^nfl 
npuo6pereHux orrbrra npaxrvvecxofi h accneAoBarerrcxofr

.]C.8TCJII,H O CTH, 3 AHI'IM AIOTUCfi B A)I(HO C M E CTO B II 03 I{ AHI4I{ XI4]|/.UTI.

Cor:racuo 4auHofi ToqKe 3peHIrt fJraBHbrMr{ rleJrrrMr.r rlylrelutr npeAMera <Xnnraq> ua 6a:ononr
\poBHe (10 -l l rlr.) {BJlsrorcr:

t tpoplrupoBaHrre clzcreMbl xIrMLIqecKIrx sHauuii Kar{ Ba}r{Heilureii cocraBJrrrorqeii ecrecrBe}tHo-
Hayvnoft KaprIlHbI }/^upa, B ocHoBe xoropofi Jrexar rcrroqeBbre rrolfrTLrtr, SynlaueHra,,rbHbre
3aKOHbI LI TeOpU.Iz X]dldLILI, OCBOeFIAC .S3bIKa IlayKII, yCBOeHHe II IIOHIIMaHH9 CyI1{HOCTLI

' AocryrlHlrx o6o6rqeuuil l'orpoeos3peHrlecKofo xapar(Tepa, o3HaKoMrreFrrie c ncroDuer' rix
"' pa3BLrTUfl. U CTaHOBJIeFTTIT;

o cpopnaapoBaHrre u pa3BzrrLre lpeAcran:reHnfi o Haylrqbrx N,reroAax lro:]HaHH, BerrlecrB Lr

xuMI4qecKI'Ix peaxqufi, Heo6xo4uMbx Ar.tI nplro6pereHHtr. yMelkrfi opileHrupoBarbcs R Mrlpe
BeIIIecrB Lr xI4MI'IqecKIzx lnleHufi, I{Melorqux Mecro B npr4poAe, B rlpaKTrzlrecroft Lr

noBceAneBnoft riru:Hn;

' pa3Burue yuenzfi z cuoco6oB re{TeJrbHocrlr, cBq3aHrrblx c ua6rro4eH1,1eru u o6rrrcue'r4er,r
xI4MI4secKofo 3KcnepI4MeHTa, co6lto4euzeM rIpaBI4n 6esonacHoro o6palleHrrfl c BeruecrBaMr.r.

B ce.f,su c 3TllM nprl r.r3yrreHzr.i npeAMera <Xul,rvq) AoMaHap]rrcrqee sHar{eHue lpuofiperator
TaKIie UeJII{ I4 3aAarru, KaK:

a4ail'rarJtrfl o6yvarorqraxcr K ycnoBrrrM

i::{Te_tJIeKTyanbHo pa:wrrofi JrrrgHocTr.r.

a:-\IOCTOflTenbHoMy rrpr4HrTrrro rpaMOTHbrX

; 3tr3 aHHbrx c B etuecTB al/rlr 14 lrx rrp HM eH eHr4 eM ;

QopMlrpoBaHue y o6yvarorquxcs KJrroLIegbIX rraBbrr{on (xnroueabrx r{oN,{rrererrqufi), r.lMerorrlgx
- .;IBepca,rlbHoe 3HaqeHue Inq pa3nllr{Hbrx BI4.qoB Ae.srenbHocr}r: peureHur npo6,retr. roucKa. aHaJ,,IH3a
7- 

"tipa6otrz 
uH0opuaqua, neo6xo4uut'ix ilnfl nprzo6pereHux onbrra AetreJ,rbrrocra, KoToplrr

}:=:alaer BaxHoe Mecro B IIO3HaHH]/. xr4MLrH, a rarur(e Anrr orleHrflz c no:rzrjliit sro,ror.nqecr<or.i
1e"-:acuocrl{ xapaKTepa BnrltHl4t BeruecrB Ir xIrMI{rIecKux rlpoqeccoB Ha opfaHrr3M qeJ,IoBeKa r.i

.lIltaJHlTO CpeAy;

DA3BI4TI,IC IIO3HABaTeTI'HI,IX IIHTepecoB, IIHTeIIeKTyanbHbIX LI TBoprIecI(I4X cnoco6gocreli
:'1:=-onrltxcq: cIIoco6uocra caMocroqreJllHo npno6perarb HoBbre 3HaHHt rro xr4Mrdr.r B coorBercrr3r.lH
: El=eHHb II4 norpe6nocuua, IrcrloJrb3oBarb coBpeMeHHbIe nurf opnraqnoHlrbre rexFroJlofu v t1:rs
-r- -::-: II aHall43a yve6nofi I'i HayrrHo-nony:rnpHofi l.iucpopl,raqur{ xHMuqec6oro ooAep)KaFinr,

-raD\IIIpoB&Hue u pa3BpITIle y obyuarorquxcs accoqaaruBHoro u roraqecKofo Mbirr,Terli,n.
e"-al---- -':e-lbHocrH' co6paHHocru, aKKyparHocrl{, Koropbre oco6erruo Heo6xo4uvbr, B LracrHoc.r.H.

rE _ -=ilpoBaHHrr r4 npoBeAQH UVr XVMUqecKof o 3Kcnepr{MeHTa:

AHHaMrzr{Ho pa3Br4Baroulerocrr Mr.rpa, cp opu aponanra e

roroeofi K cavoo6pa-:oBaHaFo, co.rpy_qr{uLrecrB1,.,

perueuufi B KoHKperllbrx )r(H3HeHHblx suryauurx.
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BocmTa'Eeiooysarotrtryct yoeNloimocrl. B r*traHLrcrLrqecr<oft HalpaBJre'Hocrr4 xrruau, ee 
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',Ifl 
np."HflTLr{ fpaMorHbrx peiueHalz B cLrryaL\Hsx, cB{3aHH51y g poBrrmr*mfrrBiremnff- .,v,"v'4/rDu 

,'grcrB yreouo'. rrlra'e q)emeno o6qero o6pasona'r4r rrpeAMer <Xrz^,rrzs) 6asonoro ypoB', nxogqlio'erB @cr:rB qpemrernofi odrragrr <<EcrecrseuHo-HayrrHbre npeAMerbr).'B pa'oiil( rleat*3a{E' trpeAMera "o6rqax u HeopfaHaqecKas xLrMr4fl._,, B yporlHo; Jer:rgtrrenh'ocrtr ocJ@ecrBrrrercr upo@oprzeurarrr4oH'a{ pa6ora s 1l A Kracce,,. 
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MeHro6me tr'cro qircoB' orne46nnrx Ant rz3yr{eH r4s. xLrM,r4rr,ua 6asoeoM ypoBHe cpeAHero o6qero KtrMr
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trlfl orIbITa

Bg3AHHbIX C

IBH' BXOTI4T

e ypo.luoli

rero o6rqero

r - 33 .Iaca s

CoaepxaHne Kypca oEIqA-rI rr HEoprAHr4rrECKA-fl xrtw\tfl

TeoperuuecKr{e ocHoBr,I xlrMrrrr

Xzrr.tuqecrufi srerr,resr. Arou. .fapo aroMa, r43oronbr. SlexrpouHag o6o.lro.rxa. 3ueprerulrecKae

)?oBHI{, noAypoBHr4. Arorr.rurre op6utwtu, S-, p-, d- 3JreMeHTbr. Oco6eHHocru pacflpe1eileHttr

stIeKTpoHoB no op6zrarxu B aroMax 3JreMeHToB nepBbrx .rerrrpdx [epuoAoB. 3lexrpouuat
xon$uryparlr4s aroMoB.

flepuo4IauecKuft saKoH u llepuoAnqecKa.fi crrcreMa xr4MriqecKux 3rreMeHToB L.V.MeHAeleena.
Ce.sgr rtepl4o,[uqecKofo 3aKoHa Lr lleprao4rzuecroft cncreMbr xr4Mrrr{ecKr4x gJreMeHToB A 14.

Men4eleena c coBperrrennofi reopuefi crpoeHuq aroMoB. 3arououepHocrrr r43MeHeHr4r csoficrs

xI4MLIqecKux SJIeMeHTon rz o6pa:yeM6lx r4Mr{ [pocrbrx r.r cJ]or(HbIX BeqecrB rro rpynnaM H [epr{oAaM.

3naqenue flepr4o4arrecKofo 3aKoHa B pa3Brzrr{u HayKrr.

Crpoeuue BelrlecrBa. XularzqecKas. cBfl3b. BaAlr xr4Mr4r{ecKoft cegsu (xoealeuruar HenorrpHa.f,

u tronspHarl , lroHHa:- MeraJrJrr4qecrar). Mexauus\au o6pa:onaHuq KoBaleuruoit xaMr4qecKoit csszu

(o6ueHurrfi Ir AoHopHo-aKuerrropHrrfi). BoaopoAHaq cB.r3b. BareurHocrr. 3,rerrpoorpr4uareJrbHocrb.

Creuenr oKr4cJreuns. Irlonrr: Karr'roubr r{ aHr{oHbr.

Beqecrna MoneKynspHoro 14 HeMoneKynrpHoro crpoeHa{. 3aros nocrosHcrBa cocraBa

BeulecrBa. Tunrt Kpl4craJlnl{qecKr4x peur€ror. 3aezcu\4ocrr ceoiicrea BeuecrB or rr4rra

KpHcrarrnu.{ecxofi peru€rru.

llousrue o AlrcnepcHbx crrcreuax. I4cruHHbre v KoJrnoHAHF,re pacrBopnr. Maccoeatr )\oJrtr

,BeulecrBa B pacTBope.

Klaccu$uraqnr HeopfaHr4rrecKr{x coeAusesprft" Fiorraeur<larypa HeopfaHurrecKr4x BeulecrB.

fegernqecKat cBq3b HeopfaHr4r{ecKr4x BeulegrB, npr,rHaAner(arll4x K pa3nurrHblM KJraccaM.

XuNtu-{ecxa{ peaKIII4t. Kraccu(rnxaqar xr{Mr4qecKrrx peaxuufi n freoprauu.recKofi Lr

opraHllr{ecrofi xuunn. 3axou coxpaueHr4r Maccbr Beu{ecrB, 3aKoH coxpaHeHr.ir H npeBparqeHas

3Heprrur IIpu xuMt4 q.ecKr{x peaKur{sx.

' Cr<opocrb peaKllrrll, e€ 3aBI4cl4Mocrb or pa3n[rrHbx cpaxropon. O6parr.uvrtre peaKur4r4.

Xurrllaqecroe paBHoBecIae. @axropbr, BJrr{flrorqve Ha cocrorrHne xr{MrrlrecKofo paBHoBecu.a. llpuHqun

-Ie lUare:me.

3rexrporurl4qecrar Ar.rccoquarlr4q. Culrurre H claSrre sJreKTponr{Tbr. Cp"au BoAi{brx

pacrBopoB B errlecrB : Kvrc ras, u efi rpa-ntua{, uleJrorrHa.s.

OruclurerbHo-BoccraHoBurerrbHbre peaKrlrrpl.

3xcnepuueHTaJlbHble MeroAbr r,r3yqeHu.f, BeulecrB rz HX npeBparqeuufi: reMoHcrpa\us talmrrJ
-fleprao4IauecKa:r crzcreMa xuMHrrecKax oJreMeHToB A 14. Meu4eleeea>, 143ylreHr.re vo4e:refi

rpllcrannl4rlecKl4x peurerox, na6.nroAeuHe u on"cattr{e AeMor{grpaur{oHHbrx n la6oparopl-rErx orlbrroB

lpilL-IOXeHI{e [epOKCI4Aa BOAOpOAa B npHCyrCTBLlv Karanr43aTopa, OnpeAerreHr{e cpeAbr pacrBopoB

EItrecrB c rIoMoIrIbIo yHr.iBepcanbHoro rrHAr{Karopa, peaKuu14 r4oHHoro gFirreua), lrpoBeAeHr4e

rFaxrqqecxoit pa6oru <BruEsHIze pa3JllrqHbrx drarcropon Ha cKopocrb xr{Mr4qecxofi peaxquu>.

Pacq€rnue 3a4a\ilr.

Pacq€rrr rro ypaBHeHrrsM xr4Mur{ecKr4x pear<qufi, B ToM r{ucre repMoxr{Mr.{qecKue pacuerrr,
j

lIE€ru c ucrroJrb3oBaHr4eM [oHsrr.r.f, (MaccoBa.[ Aon.f, BeuecrBa).

I HeopraHr.rqecKarr xnMltfl

I He-veraJIJrbI. llororxeHue HeMera,Tnon n llepxoAn.recKofi cuereMe xr4Mr4rrecKr4x 3rreMeHToB A.
p -\ten:exeeBaJ.r oco6eHsocrr4 crpoeHr4r aroMoB. @usr4.recxue ceoilcrsa HeMeraJrrron. Arrorponun

fnrrrarron 
(ua nprzlrepe Kr4cnopoAa, cepbr, cfoc$opa z yrnepo4a).

| \rnn{qecKl4e csoftcrna naNnefinrux HeMeraJrJron (rarorenoB, cepbr, a3ora, Soccfopa, yrnepona

F ry*-t") u lrx coeAr4HeHhfi (oxcuAoe, Kr4cJropoAcoAepr(arqr4x Kr4cJror, BoAopoAHbrx coeguueuur.i).

I*l 5
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flpuueueuze eaxHeft rrrr4x HeMeraJrJroB r.r ux coeAr4HeHnit.

Merallst. Ilolox<enue MeraJrnon e flepnonz.recxofi clrcreN{e xaN{flqecKi{x 3,reMeHToe l{. tr4.

MeH4ereena. Oco6eHnocrpr crpoeHu.s 3neKTpoHHbrx o6oroqex aroN{oB Mera,rlJroB. O6lrue

r!u:uvecrue ceoficrea MerarrJroB. Cnraebr r{erarJroB. 3:rempoxrzMtzqecxaft prrA rranplxreurri.r

MOTaJ'IIIOB..

O6rqne cnoco6rr rtonyqeHrl[ N{erarlroB. llpaineneurre MeraJrJron e 6rny r4 TexHr4Ke.

3rcnepulteHTaJbHble MeroAbI r43\ryeHnfl, Be[lecrB r.r ax npeBpalleHaii: I43yr]eHr.re Ko:rJler(u]rr4

<Merarlu I4 crIJIaBbI)), o6pa:uon He\{eraruroB, peureHr{e 3Kcnepr{MeHTaJrbHbrx 3aAar{, sa6:rroAeHue u

oIIHcaHkIe AeMoHcrpaqrroHHbx u ;ra6oparopHbx onbrroB (esavrro4eitcrBr4e faApoKci4lta aJrroMr4Hr4r c

pacrBopaMn KucJror u rqe.novefi, KaqecrBeHHbre peaKrlr4u Ha Karr4oHbr uerar:roe).

Pac.IdrHlre 3araqu.

Pacqdrrr Maccbl BerqecTBa uru o6:serr,ra fa3oB rro r43BecrHoMy r(onr4qecrBy BeluecrBa, Macce r4JrH

o6rerray oAHoro H3 \.sacrBlrorrlux B peaKrlr4u BerqecrB, pacu€rsr Maccbr (o6r,eva, Korr4qecrBa

nerqecrna) [poIyKToB peaKrlrlu. ec-Ir{ oAHo r{3 BeulecrB r.rMeer rrpr{Mecu.

XuMuq rr ifirr3Hb

Po:rr, xuuu[ e o6ecnerIeHl.Irr 3l(oron4qecroii, 3Heprernqecxoii r.r nluuesoii 6e:onacuocr:rl,

pa3BI4THH MerI{uI{HLI. flon-srue o Haf{Hbrx MeroAax rrosHar{urr BellecrB r.i xrr\rurrecrrlr peaxuufi.

llpe4cran-reritrq od o6lrax Ha) {Hbrx rrplrHrlr{trax npoMbrilneHHoro iloJyr{eHur saxuefru]nx

BeqecTB.

9e:roseK B \rr.rpe BeruecrB tr Marepr{anoB: sax(Heilur.{e crporrrerrbHbre MarepuaJrrr.

'KOHCTpyKUI'IOHHLIe \IaTepHa-IbI, KpaCKI4, CTeIOIO, KepaN4IIi(a, MaTepIIanbl AJlfi 3JIeKTpoHI{KI4,

ubnorraarepr4airr,r. opraHnr{ecKrre r4 N{rzHepar.rbHsre yAo6peuux"

XUMEx I{ 3JopoBbe qe.roBeKa: rrpaBr4na rrcrroJTb3oBaHrzs neKapcrBeHHbrx rrpenaparoR, trpaBula

6esouacuoro ucrro-rlb3oBaHr.ur npenaparos 6rrroeofi xr4Mrlu B rroBceAHenHoil xor:Hra.

Mexcnpe4nrerHbre cBr3rr.

Pearusaqur \{ei{iflpel\rerHr,x cs.sseit rtpa r43yrresuu o6uleii v HeopfaHa.recxoil xauuu e I I

KJracce ocyqecrBJUrercq r{epe3 IIcno,TIL3oBaFIae KaK o6ulux ecrecrBeHHo-Hayr-IHblx nourtilfi, Tar( rl

noullrr4fr., qBnglouuxct cllcre\rHbl\ur .rirr orAeJrbHbIX npeAMeroB ecrecrBeHHo-HayrrHofo rIaI(Jra.

O6urue ecrecrBeHHo-Ha\a{H6re roH.srr4q: HayvHuil rfarcr. frrnore3a. 3aKoH, Teopnfl, aHaJrr43.

cITHTe3, xraccu$uxar\Hg* [epIIo-]IIqHoctr, ua6rloAeHl4e, 3KcIIepI{NIeHT, \ro-feJHpoBaHrJe. r{3r\{epeHi.re

.sBJICHI{E.

@llsuxa: Marepu-a, 3Hepfll.f,. \Iacca, aroM, oJreKTpoH, IIporoH, uefirpou. uoH, r{3orolr

panuoaKTl4BHocrb, MoneKyJa. :uepreuruecxr.rii ypoBeHr,, BeulecrBo, Tero" o6reHr, arpera'rnor E
cocro-gHue BeurecrBa, Susnuecrute Be-lrlrruHbr H eAlrHr.rqbr HX r{3MepeHrrfl., cKopocrb. -

Euonorzq: KJIeTI(a, opraHr43]r. 3Kocrrcrs\ra. 6noccpepa, Mar(po- r{ MrrnposneMe}rrbr, er4ra\.luubr 3
o6rrles BeulecrB B opraHr.r3Me. 

=feorpaQur: Mr{Hepitnbr, fopubre nopo-tbr. rro.re3Hbre ucKonae\{bre. TonJrr4Bo, pecypcbr. t
TexHo:ror[s: xI4MLIqecKas rrpo]ubrrx-reHHocrb. ]rerarvprri-s. rpou:eoffcreo crpoure.nrusr ;

MaTepHaJIOB, CeJIbCKOXOS.gfiCreeHHOe IIpOpr3BO-tCTBO. nr{U-IeBa-[ IpO\lbrrl-.reHHOCTb, CfaprvraUeerrvaCOU i
-rrpoMbrrrrneHHocTb, rrpor.i3BoAcTBo KocN.{eTrrqecKrr\ npenaparoB. rIpoI.I3BoIcTBo KollcTpyl{ufioHHb] r-

N.{aTepvanoB, SJreKTpoHHaq npoMbIrIIJIeHHocTb, HaHoTexHo-rofr.1r4. 
=
=-

=

=
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