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TIO.fl CHI4TEJTbHAfl 3AIII4 C KA
llporparr,tn,ta tto xuMrrr,r Ha ypoBHe cpeAHero o6qero o6pasorauur

paspa6oraHa Ha ocHoBe (De4epamHoro 3aKoHa or 29.12.2012 Ns 273-03 (06
o6pasonaHr4kr B Poccuficxofi (De4epar\LrLr>>, rpe6oeauufi, x pe3ynbraraM ocBoeHuq

Segepzurrnofi o6parosarenrsofi rporpaMMbr cpe.{Hero o6ulero o6pasorautrr
((Dor coo), rrpeAcTaBJreHHbrx

craHAapre COO,

B

c

yre6noro rpeAMera <<XHNrHr)) n o6pasoBareJrbHbrx opraHr{3arlusx Poccuficxofi
@egepaquu, peaJru3yrouux ocHoBHbre o6pa:onareJrbHbre rrporpaMMbr, kr

ocHoBHbIx nonoxenufi <Crpareruu pa3BilTkrfl BocrruTaHlrf, B Poccraficxofi
(De4epaqur Ha repLIoA to 2025 roAa) (PacuopxxeHue llpaaurexbcrBa P(D or
29.05.2015 J\s 996 - p.).

Ocnoey [oAxoAoB r paspa6orKe nporpaMMEr rro x:avrywt, K o[pe,{eJreHurc)

o6qeft crparerurr o6yuenuf,, Bocrrkrrauufl, n pei:nurur o6yrarorqr{xc.n cpeAcrBaMr{

yre6noro [pe,uMera <<Xurr,ru.r>> ara 10-11 rnaccoe na 6a^sosoM ypoBHe cocraBkTJrr,r

KoHrlerrry€rJrbHbre ronox(eHr{, @IOC COO o B3ar4Moo6ycroareHHocrr{ qerefi,

o6pa:oaanue,

coAepxaHlrr, pe3ynbraroB o6yrenux kr rpe6orauufi K ypoBHro troAroroBKlr
BbrrrycKHr,rKoB.

XnNaIa.Iecxoe nonyqaeMoe BbrnycKHHKaMrr

o6qeo6pa:osaremuofi opraHu3aqrra, -f,BJrrercfl HeorbeMJrenaofi qacrbro Hx

o6pa:oeaHHocrr4. Ono cnyxr4T 3aBepuaroqr,rM grarloM peanv3ar\r4kr Ha

coorBercrByrculeM eMy SasoeoNd ypoBHe KJrroqeBbrx qeuuocrefi, [prrcyrur4x
qerocruofi cucreMe xr4Mr4trecKoro o6pa:oaauraa. 3rr,r rIeHHocrH Kacarorc.f,

rrosHaHrafl 3aKoHoB rrprrpoAbr, $oplanpoBaHnfl, MnpoBo33pelalafl, n o6qefi Kynbrypbl
rIeJIoBeKa, a raKxe gKonofl4rrecKl,I o6ocHoeaHHofo orHolreHl4.fl K cBoeMy

3AopoBbro kr upupo4nofi cpeAe. Pearusyercr xr4Mur{ecxoe o6pa:onauue

o6yraroqvrxcs. Ha ypoBrre cpeAHero o6rqero o6pasoBaHns, cpeAcrBaMu yre6noro
[peAMera <<Xuuus>>, coAepxanr4e kr rrocrpoeHue Koroporo orrpeAeneHbl B

nporpaMMe fro I(]r^M.H]|1- c yuerorvr cuequ$uxa HayKH x:,1lMlkrkr, ee 3HaqeHl,I.f, B

no3HaHrzu rrplrpoAbr H B Marepaanruofi xr43Hr{ o6nlecrna, a raKxe c yverona

o6u{ux qenefi kt rrpr'rHru{noB, xapaKTepu3yrorrdlrx coBpeMeHHoe cocrorHrre

cr{creMbr cpeAHero o6uero o6pa:onanus n Poccuficr<ofi (De4epaquu.

Xuutus KaK gJreMeHT cr{creMbr ecrecrBeHHbrx HayK I4rpaer oco6yro ponb B

coBpeMeHuofi qnnulv3ar\krkr, B co3AaHuH Hoeofi Sasrt Marepr{anrHofi Kynbrypbl.

Ona eHocur cnofi BKJTaA n SopuapoBaHrre paquoH€ulbHoro Haln{Horo MrITTIJIeHI{x,

B co3AaHr4e rleJrocrHoro npeAcraBnelrrufl, o6 oxpyxarculeM MrIpe KaK o eArIHcrBe

npr4poAbr r{ qeJroBexa, Koropoe Sopuvpyercr. B xLrMLtil Ha ocHoBe rIoH}IMaHHf,

BeqecTBeHHofo cocTaBa oKpy){(arctllefo MHpa, oco3HaHHfl B3aHMOCB-f,3H MeXAy

crpoeHueM BerqecrB, Izx ceofi crna Mr4 kr Bo3MoxHuun o6lacrfl Mrr rIpuMeHeHI4rI.

o6pasonareJrbHoM

@e4epanrnorra rocy.qapcrBeHHoM

yudroru Konqeuquu nperroAaBa:rtufl



Tecuo B3auMoAehcrayx c ApyrHMH ecrecrBeHHbrMu HayKaMH, xkrMkrfl cr€LJra

HeorbeMJleM0fi qacrbto Ml4poBofi Kynbryprr, HeooxoAr,rMbrM ycnoBHeM ycnerrrHoro

rpyaa v xI43HI{ KaxAoro qreHa o6rqecrna. ConpevreHHaq xttv.vrfr KaK HayKa

co3rrAareJlbHatr, KaK HayKa BbrcoKux rexHororzfi HanpaBJreHa Ha peueHr4e

ruo6atnHux npo6neu ycr:ofiuunoro pazBkrrufl r{eJloBerrecrBa ctrpreeofi,
3Hepreruvecrofi, uuulenofi,3KoJrorH.{ecxofi 6esonacHocrr4 r4 oxpaHbl 3.{opoBb.rr.

B coorBercrBuar c o6rqrauu ueJrrMr4 u npr4Hrlr4rraMr4 cpelHero o6rqero
o6pa:onaru{fl coAepxaHl{e [peAMera <<Xranar,rr>> (10-11 maccrr, 6asorufi ypoBeub

I43yqeHI4r) oprzeurupoBaHo rIpeHMytIIecrBeHHo ua o6rqexynbrypHyro flolroroBKy
o6yuaroqLrxcfl, ueo6xo4aMyro HM ilnfl nrrpa6orxu MrapoBo33peHrrecKux

opHeHTIIpOB, yCIeIXHOfO BKJTIOT{eHH{ B Xrr3Hb COrIUyMa, IpOAOJrXeIJI,]S.

o6pa^:onanvfrBpa3rrr{rrHbrx o6ractsx, He cBfl3aHHbrx HerrocpeAcrBeHHo c xnuuefi.
Cocranrslorrll4Mr4 rrpeAMera <<XraNrHqD f,BJrf,rorc{ 6asoBHe Kypchr

<<OprauuvecKaq xvuprfl>> H <O6ulas. kr HeopraHuqecKa-s xHMId-s>, ocHoBHbrM

KoMrroHeHToM coAepxaHufl Koropbrx ,Bnrrorc, ocHoBbr 6a:oeofi HayKr4: cncreMa
sHaHpIfi no HeopraHr4rrecKoit xuwuu (c oxnrcueHr4eM sHaHVfi ras o6qefi xrarvrnu) u
opraHuqecKofi xrrMikrpr. @opnaupoBaHue AanHofi clrcreMhr sna]f^uit rpu u3frelHhrkr

npeAMera o6ecue.rueaer Bo3MoxHocrb paccMorpeHns. Bcero

BeulecrB Ha ocHoBe o6rqrax uouxrufi, 3aKoHoB z reopufi xkrMurLr.

unoroo6pa3urfl

Crpyxrypa coAepxaur4fl,. KypcoB <<OpraHr4rrecKaf, xvru:ru,;> u <<O6u1as pr

HeopraHr{qecKar xuMHD) c$opir,rnpoBaHa B [porpaMMe rro xkrv,uvl Ha ocHoBe

14 o6ycronneHacr,rcreMHoro [oAxoAa K ra3yrreHuro yue6uoro MarepvaJra
plcroplrqecKr.l o6ocnonaHHbrM pzl3BrrrueM zu.awuit Ha

Teoperr4rrecKux ypoBHflx. Tar, B Kypce opraHl4rrecrofi xul.r.ur4 BeIIIecrBa

paccMarpuBarorc-fl Ha ypoBHe Knaccuqecrofi Teopr{H crpoeHr4fl opraHr{rrecKprx

coe4wneurafi, a raKxe Ha ypoBHe crepeoxvMl4qecKlzx kt sJreKTpoHHbIx

npeAcraBleHrafi o crpoeHurr BerrlecrB. Cne4euux o5 H3yqaeMblx B Kypce

BerrrecrBax Aarorcq B pa3BHTr4Lr - or yrneBoAopoAoB Ao cJloxHux 6uororl4r{ecKr4

aKTkrBHbrx coe4uHenufi. B Kypce opraHr4r{ecrcofi xvv.nu ilonyqa}or pa3Br4TI4e

c$oprvrrapoBaHHbre Ha ypoBHe ocHoBHoro o6qero o6pasoBaunfl. [epBoHarIaJIbHhIe

npeAcraBile:nvrfl o xlrMr.rqecrofi cBfr3ur, xnaccH$raKarruoHHrrx [pr43HaKax Berr]ecrB,

3aBr4cllMocrv ceoficrB BerrlecrB or rrx crpoeHLrs, o xrlMraqecKofi pearqua.
llol HoBbrM yrnoM 3peHuf, B rrpeAMere <<XHIuus)) 6asoeoro ypoBH{

paccMarpnBaercf, usyueuurrfi Ha ypoBHe ocHoBHoro o6qero o6pasoranru
Teoperr{r{ecrufi Marepuan u QarrororuqecKue cBeAeHr4, o BeulecrBax H

xuMuqecxofi peaxquu. Tax, B rracrHocrpr, B Kypce <<O6rqag I,I HeopraHI,ItIecKa.rI

xHMrIfl)) o6yuarorqvv.cfl npe.{ocraBJr{ercr Bo3MoxHocrb oco3Har6 3HaqeHue

onpeAeneHHbrx

lepuoAarrecKoro 3aKoHa c o6uleteoperur{ecKr4x H MeroAonoruqecrux nosraqufi,



rny6xe IroH{Tb I4cropl4qecKoe r{3MeHeHr4e Synxqufi 3Toro 3aKoHa or
o6o6ruaroqefi A0 o6rqcHsroqefr r4 rporHo3r,rpyrcUefr .

Eyuvax cl4creMa sHaHIafi o saxHefirxHx BeulecrBax, I4x cocraBe, crpoenttv,
csoficrsax I4 npI{MeHeHkrLt, a raKxe o xr4Mr4rrecKux peaKr{Hf,x, Hx cyqHocrz r{
3axoHoMepHocrqx nporeKaHr4f AorroJrHrrercfl B Kypaax 10 u 1 1 KJraccoB

SJIeMeHTaMI4 coAepxaHzq, r4Merorr{HMpr Kynbryponoru.recrr4fi H npraxna4uofi
xapaKTep. 3rrz gHa:alafl cnoco6crByror IroHrzMaHrrro B3auMocB-fl3r.r xprMtrr4 c

ApyrHMI{ HayKaMI4, pacKpblBa}or ee ponb B rro3HaBarelruofi r4 npaKTr4qecxofi

Ae.f,TeJIbHOCTLT qeroBeKa, CnOCO6CTByTOT BOCrrprTaHrrrO yBaXeHHfl K rrpoueccy
TBoprlecrea s o6nacrl{ Teopprv Lr npaKTI4qecKHx rrpr4noxesufr xuwur4, rloMoraror
BbInycKHI,IKy opveHTl4poBarbc, B o6rqecrneHno u JruqHocrHo 3Har{HMbrx

npo6lervrax, cBf,3aHHblx c xuvtuefi,, KpHTHqecKpr ocMbrcJr[Barb rau$opvraquro u
npuMeHflTb ee Anfl rronoJrHeHrrfl zuantuft, perueHr4, r{HTeJrJreKTy€LnbHbrx kr

gKcilepr4MeHTzurbHbrx HccneAoBareJrbcKr4x 3a.qa.r. B rleroM coAepxaHue yve6uoro
npelMera <<Xunans> AaHHoro ypoBHr v3yqeHufl opr4eHTr4poBaHo Ha

fioprvrnpoBaHae y o6yraroulaxc-a M]rpoBo33peHtrecKofi ocuonbr AJu rroHr4MaH]r,

Qunoco$cKux ugefr,, TaKHx KaK: Marepu€L[bHoe eAr{HcrBo HeopraHr4rrecKoro 14

opraHr,rqecKoro vlapa, o6ycnonneHHocrb cnoficrs BerrlecrB

crpoeHr4eM, rro3HaBaeMocrb rrpprpoAHbrx qnreHufi uyrevr
perrreHu-fi nporr4Boperawfr MexAy HoBhrMrr Saxrarr,uE u
IrpeA[ocbIJIKaMH, OCO3HaHI{e pOnI4 XIIIMI,I}I B perUeHI{}I SKOJIOTEqeCKT{X npO6nerrA, a

TaKxe upo6neu c6epeNenrax sneiprerrrqecKr{x pecypcoB, cbrpbfl, co3AaHr{, HoBhrx

TexHoJroruit u MarepuztrroB.

B [JraHe perlreHr{f, 3aAarr BocrruraHr4.f,, pa3Bvrrkrfl u cordnulnr{3a\krkt

o6yraloqr4xcfl rrplrHflTbre uporparr,rruofi Eo xuvtul;.4 [oAxoAhr K oflpeAeneHr{ro

coAepxaHru pt rocrpoeHr4fl [peAMera npeAycMarpuBaror $opnarapoBaHue
yHuBepcaJrbHbrx yue6usrx Aefic:rnzfi, r4MeroilIux 6asoeoe 3Har{eHHe Arrfr

pa3nr4qHbrx Br4AoB AerreJrbHocrr{: perxeHz.fl upo6reu, rrorlcKa, aHaJTu3a u
o6pa6otrcz zu$oprvrapur, neo6xo4rauirx gnx npvro6petenLrs. otIEITa [paKTuqecrofi
r4 r4ccneAoBareJrbcrcofi AesreJrrHocrl4, 3alr.ktv,aroulefi BaxHoe Mecro B rro3HaHrrn

)(VIM'I,IIa.

B rrpaKTr,rKe [perroAaBantrfr xr4Mukr KaK Ha ypoBHe ocHoBHoro o6rqero

o6pa:onanr4s.,TaK r4 Ha ypoBHe cpeAHero o6ulero o6pa:oBaHr4fle rlpu onpeAeJIeHI4I4

coAepxarenruofi xapaKTepkrcrr4Kpr qenefi klsy,ueHufl IIpeAMera HarIpaBneHI{eM

nepBocreueusofi 3HaquMoc'th rpaAVrIuoHHo upnsnadrcx SopuI4poBaHI4e ocHoB

xuMr{qecKofi uayrn xax o6nacrrrr coBpeMeHHoro ecrecrBo3uannse upaKTuqecxofi

AerreJrbHocrr,r r{eroBeKa H KaK oAHoro I,r3 KoM[oHeHToB uuponofi xynrrypu. C
MeroAurrecrofi ToqKH 3peHr,rs rarofi noAxo.q K orrpeAeJIeHHIo qenefi I{3yr{eHuq

vrx cocTaBoM 14

3KC[epHMeHTa Lr

TeopeTI4rIecKHMI4

npeAMeTa flBrrfleT cfl. BTI0JIHe onpaBAaHHbIM.



Coruacso 4auuofi Tor{Ke 3peHr4f, rJraBHbrMr{ uenrMrr v3yvenufl npeAMera

<Xmr4rao Ha 6asosoM ypoBHe (10 -11 ru.) flBrqrcrcfl:
. $oprvuzpoBaHue cldcreMbr xuMur{ecxr4x zttawvtit KaK saxHefimefi

cocraBJrtrroqefi ecrecrBeHHo-Hayt{Hofi raprraHbr Mr4pa, B ocHoBe roropofi
Jlexar KiIIoqeBbIe rIoHflTHx, $yu4aMeHTuurbHbre 3aKoHbr rr reopyrv xprv,vrkr)

ocBoeHrre ,t3brKa HayK[, ycBoeHue u noH]rMaIILre cyrrlHocTr,r AocTyrrHbx
o6o6rqeHuit wtupoBo33peHr{ecKoro xapaKTepa, o3HaKoMJreHrze c zcropuefi
Lrx pa3Br4Tufl. v cTaHoBneHpr.f,;

. $opunpoBaHl{e I{ pa3Br,ITr,re flpeAcrannesufi o Haf{HBrx MeroAax no3HaHr{rr

BeqecrB vr xuMr4rrecrax pearr-1ufi, Heo6xo4ranarrx Ailfl npuo6pereHnfl
yueunfi opl4eHTl4poBarbc, B Mr4pe BeulecrB u xprMurrecKux r^r.rreuuit,

HMeIoITIHx Mecro B npr4poAe, B rrpaKTu.recrofi r4 [oBceAHeeHofi xr43HH;
o piI3BHTI{e yMeHHfi u cuoco6on AexreJlbHocrr4, cB-rr3aHHbrx c ua6moAeHr4eM pr

o6rscnenraeu xuMl4qecKoro gKcneprlMeHTa, co6mo4euueu [paBr4n

6e:onacuoro oSparq e:aurfl c BeqecrBaMu.

Hapx4y c graM, coAepxarerBuas xapaKTepvcrvrKa qerefi u 3aaa't v3ylreHufl
npeAMeTa B rrpolpaMMe IIo xux[krld yToqHeHa 14 cKoppeKTr,rpoBaHa B cooTBeTcTBr{r4

c HoBhrMr4 npr{opr{TeraMr4 B cucreMe cpeAHero o6rqero o6pasoBanLrfl. Cero4Hx r
npeloIaBat:ar4 xurv,prr4 B 6onrruefi crerreHr4 or4aercx npeAnor{TeHr4e

rrpaKTr{rrecKofi KoM[oHeHTe coAepxaHEf, o6yrenzr, opHeHrrEporannofi Ha

loAroroBKy Bbr[ycKHr{Ka o6qeo6pagonarenrnofi opranvrsat\vrvr, BnaAerouero He

na6opou snauuir, a $yurquonarsnoft rpaMorHocrbro, ro ecrb cnoco6aun 14

yMeHHf,Mr4 aKTHBHoro noJryqeHr4{ sloalalr.ia r4 npHMeHeHH-rr prx B peanruofi xr{3H14

Anq pemeHl',.fl fipaKTLIqecKHx 3aAaq.

B cB-r{3r4 c 3Tr4M [pr4 vr3yqennu npeAMera <<Xrarrarax>> AoMraHr4pylort1ee

3HarreHue npuo6peraror raKue rlenr{ pr 3agla'uv, KaK:

a4arrTar\vfl

$oprvrrapoBaHue
cauoo6pasoBaHr/ilo, corpyAH\4qecrBy, caMocrof,TenrHoMy flpraHsrulo lpaMorubrx
peureuufi B KoHKperHhIx xH3HeHHhrx cr4Tyarluqx, cBfl3aHHbrx c BerrlecrBaMrr H Lrx

frpHMeHeHHeM;

SoprvrzpoBaHrde y o6yrarorqprxcfl, KJrrorreBhrx HaBbrKoB (rmouenrrx
3HAIIEHUE AJIfl PA3NUIIHbIX BI4AOBKoMrrereH L\krir), raMero u1zx yHraBep c €LnbHoe

AerrenbHocrr,r: perrreHlrtr upo6reu, rroncKa, aHarrr{3a u o6pa6otxn nnSopMaIIIrH,

ueo6xo4uurrx Anfl uprao6pereHr4.fl orrbrra AerreJrbHocrl4, Koropaq 3aHHMaer

BaxHoe MecTo B IIo3HaHI{H l<Hv'r4rl, A TaKXe Afifl OIIeHKII C UOSUqrafi

3Konorrlqecxofi 6e:onacnocrl4 xapaKTepa BlrLrfr:akrfl. BelqecrB vr xHMI4rrecKpIx

flpoqeccoB Ha opfaHrr3M qeJIoBeKa H npHpoAHyro cpeAy;

o6y.rarorqkrxcfl K ycnoBllrrM AHHaMVqHo pa3BuBaroqeroc.s Mkrpa,

I,IHTeJrJIeKTyanbHo paenurofi Jrur{Hocrt4, rotonofi K



pa3BHTlre IIO3HaBaTeJIbHbrX r{HTepecoB, HHTenneKTyaJIbHbrx z TBopr{ecKr4x

croco6uocreft o6yranrqvxcfli cnoco6socrr.r caMocro[TeJmuo upuo6perarb HoBEIe

3marrr4fl rro XHMHH B coorBercrBnlt c xrr3HeHHbIMH norpe6nocrflMt4, r4cloJr63oBarb

coBpeMeHnrre uuSopMar{rroHHbre rexHoJrorr4r4 Arts noucKa }r aHiuruza yuel:noit u
Haf rHo - rr oflynrp Ho fi un$ oprvr ar\Hu xrrM H qec Koro coAep ):rralavrfl;

Q opnnnpo Bamr4e u p a3Butrure y o6yraro qr4xcfl accorl H arHBHo ro rr n o rrFrecro ro
MbIIrrJIeHI,Ix, na6mo4areJlbHocrn, co6paHHocrrr, aKKyparHocrra, Koropbre oco6eHno
ueo6xo4uurt, B rlacrHocru, [pH nnaHl4poBaHnkr pr [poBeAeHplr4 xrirMr,rqecKoro

3KCnepHMeHTa;

BocrII4TaHHe y o6yvarorqprxcfl y6ex4eHuocrr{ B ryMaHr{crraqecroft

Ha[paBneHHocru xktv,L4a\ ee naxuofr poJrr4 B perxeHuu uo6amnux npo6rena

parlr4oHarrbHofo rrpupoAorroJrb3oBaHlr.fl, [ofroJrHeHHfl sHepferHqecKr4x pecypcoB Lr

coxpaHeHurr npupoAHoro paBHoBeczr, oco3HaHH, ueo6xoguMocrr4 6epexuoro
orHorueHu.f, K rrpapoAe kt cBoeMy 3AopoBbro,, a raKxe npno6pereHrrf, orrbrra

r4crroJrb3oBaHrs. flonyqeHHbrx sHaHrafi Anfl ilpuHrTkrfl rpaMorHbrx perueuufi B

cv"ty ar\uflx, c Bq3 aH HbIx c x H M 14 rr e c KlrM I4 f, B JI e Hvr ,.Mu.

B yue6uona rrJraHe cpeAHero o6r{ero o6pasonauux npeAMer <<XuNazq))

6a:osoro ypoBHfl BxoAHT B cocraB rrpeAMerHofi o6nacru <<EcrecrBeHHo-Hayr{Hble

rrpeAMerbr)).

O6rqee qprcJro rracoB, orae4duubrx Anf, usy-uelr^rfl, xkruvrvr, Ha 6a:oeoM ypoBHe

cpeAHero o6ruero o6pa:onaHnf,, cocraBJr{er 68 .racoe: n 10 KJIacce - 34 uaca (1
r{ac B ne4emo), s 11 Kracce -34 -c,aca (1 .rac e ue4enro).



coAEPlruHI,IE OEyrI B,]Httfl,

10 KJIACC

O PTAHI4IIB C KAfl XVTM.VIfl

Teoperlr.recKrre ocHoBbr opraHuqecrcofi xr.rMlr lr
llpe4l,rer opraHl4qecrofi xlrMr{r{: ed nosHZKHoBeHr4e, pa3BHTr4e H 3Har{eHr4e B

floflyqeHuu HoBbIx BeIrIecrB Lr Marepr{trlroB. Teopux crpoeur4s opraHuqecKax
coeAllHeHuir A. M. Byrnepona, ed ocHoBHhre rroJroxeHnx. Crpyrrypubre Sopvrynrl
opraHarrecKl4x BeqecrB. fouolorux, H3oMepI,r{. XutvruqecKa, cBr3b B

opfaHHqecKrrx coeAlrHeH[flx - oAHHapHbre z KpaTHbre cB.f,3r4.

Ilpe4crarneHlre o Knaccra $urcaqlau. opraHuqecKrrrx BerrlecrB. Houenmarypa
opraHaqecKr4x coe4raueuufi (czcreiraarrauecrax) kr rpr4Br4aJrbHbre :aa3Ba:nvrfl

eaxHefi ruux [pe,qcraBl4Tenefi KJraccoa opraHuqecKrrx BerrlecrB.

3xcnepraueHTalbHbre MeroAr,r pr3y-ue:narfl. BeulecrB pr Lrx npeBpauesuit:
o3HaKoMJreHr4e c o6pasqamra opraHr4r{ecKl4x BerrlecrB vr Marepr4€LrraMr{ Ha t4x

ocHoBe, MoAeJrr4poBaHr4e MoneKyn opraHurrecKr4x BeulecrB, ua6ruo4euue vr

oru.IcaHHe AeMoHcTpaIIZoHHbIX orIbIToB IIo [peBpaIIIeHH]o opraHHqecKl4x BeIIIecTB

npr4 HarpeBa:r,uru (uraueuue, o6yrnr4BaHkre ra ropeune).
YrnenogopoAbr
Anraurr: cocraB u crpoeHpre, roMoJrorzqecxufi pflA. Merau kr 3TaH

upocrefiruue [pe.{craBurerrv anKaHoB: Susuvecxue v xHMLIqecKI,Ie csoficrsa
(pear<quu 3aMeilIeHr4q u ropeHzx), HaxoxAeHae B npupo.qe, nonyrreHue u
rrpr,rMeHeHrre.

Anreurr: cocraB r,r crpoeHHe, roMoJroruqecKrrfr prl,. 3rrareu 14 nporrzneH -
upoc:refiruue fipeAcraBrTerrpr aJrKeHoB: Susu.recxue H xr4Mr4rrecKr4e ceoficrea
(peaxqzu rHApHpoBamkrfl, rEUIoreHHpoBaHrrrI, rvl,paTar\vtH.- oKl4creHr4q u
rronlrM ep wsaquu), rro Jrf r eHu e u rrp LT MeH eHrr e.

Arxagraeuu: 6yra4raeu-1,3 u uerur6yragueu-1,3: crpoeHl4e, naxuefiurue
xr/rMr{qecKr4e cnoficrea (pearqufl rroJrlrMepr43auuu). noryreHrre cr4HTeruqecKoro

Kayr{yKa r{ pe3r4Hbr.

AnrnHsr: cocraB z oco6esHocrr4 crpoeHl4rl, roMoJroru.I.recxufi px4. AqerkIJIeH

npocrefiruufi rrpeAcraBHTeJrb €urKr4HoB: cocraB, crpoeHl,Ie, Su:nuecKI4e u

xr.,rMr4qecKue ceoficrea (pearquLr rr4ApptpoBaHurfr, raJroreHkrpoBaunfl, tr4qputar\r4kr,

ropeuux), rroJlyr{eHl{e I4 [pI4MeHeHI4e.

Apenu. Eensor: cocraB, crpoeHr4e, Sra:uuecKue v xI4MI4qecKHe cBoficrBa

(peaxquu r€L[oreHr4poBaHr{fl 14 HHTpoBauut), [onyqeHre H rIpHMeHeHI4e. Tonyon:

cocma6, cmpoeHue, Qusuuecrcue u xluvtuqecKue ceoticmea (pearcryuu

eanoeeHuponaHutt u Humpo6auua), noryueHue u npu"t4eHeHue. Toxczqnoctr



apeHoB. I eHeTlrqecKafr. cBr3b MexAy yfneBoAopoAaMu, uplrHaAnexar{uMr4 K

pa3nur[HblM KJIaCCaM.

Ilpupo4nsre prcroirHr4Ku yrneBoAopoAoB. Ilpupognuft ra3 14 nonyrHbre
ue$rruue ra3bl. HeSm a e€ rpoucxoxAeHue. CuocoSrr uepepa6orxu neQru:
reperoHKa, KpeKrrHr (repurauecxufi, KararruTuuecxr,rfi), rrr4poJrr43. flpo4yrcru
nepepa6orxra ne$rv\ Lrx rrpI,IMeHeHue B rrpoMbrrrrJreHHocrrr ra n 6trry. Kaueunrrfi
yronr u rpoAyKTbr ero uepepa6orrn.

3rcnepuvreHTailbHble MeroAbr r{3freHur BerrlecrB lr Hx rrpeBpaueuufi:
o3HaKoMJIeHI4e c o6pasqarvrra rrJracrMacc, KayqyKoB kr pe3r4Hbl, KoureKr-Ir4r,r

<He$ru> H <<Yrortr>>, MoAenr4poBaHr4e MoneKyn yrJreBoAopoAoB pr

ra[oreHorlpol,I3BoAHblx, npoBeAeHze nparru.{ecrcofi pa6orrr: nonyrreHue grr4JreHa

H I,I3YrIeHue ero CeOfiCrs.

Pac.rdrnue 3aAaqu.

Brr.{r4cfleur4q rro ypaBHeHuro xuMu.recrofi peaKrlr4}r (uaccrr, o6rerraa,

KoJII/ttIecTBa ucxOAHorO BeIIIeCTBa UJII{ IIpoAyKTa peaKIIHI,I tIO H3BecTHbIM Macce,

o6rerwy, Korl4qecrBy oAnoro r43 r/tcxoAHhrx BerrlecrB HJrH [poAyKToB peaKrluu).

Knc.rropoAcoAepxaq[e opraH[qecKrre coeArrHeurrr
flpegemnrre oArroaroMHbre clr{prbr. Meranor kr graHoJr: cmoeHr.Ie,

$usuuecxue v xraMuqecKr,re csoficrsa (peaxquu c aKTr{BHbrMr4 MerarrJraMu,

raJroreHoBoAopoAaMa:, ropeHae), [pr4MeHeHHe. Bo4opo4nrre cBs3r,r MexAy
MoneKyJraMr4 crrrrpron. fleficrBr4e MeraHoJra r4 3TaHoJra Ha opraHr{3M rreroBeKa.

MHoroaroMHbre cilprprbr. 3'rrareHmuKoJrb v rnnrdepr,rH: crpoeHae,

Sn:uuecrue v xr4Mr4rrecKr{e ceoficrsa (naararvro4efrcrsue co qenorrHbrMr4

MeruLrrJraMlr, KaqecrBeHHaf, peaKrlr4fl Ha MHoroaroMHbre cuupru). {eficrnue Ha

op raHrr3M qertoBe Ka. flpravreneHpre rnr4llepr4H a 14 arkrIreHUII,IKorq.

Oeuon: crpoeHue MoneKyJrbl, Sn:rEuecKr4e vr xnMr4rrecKrle croficrna.
Toxcra.rHocrr SeHona. flpuueHeHrae Senona.

AlrAeruAu kr KemoHbt. @opuranr.qerrlA, aueranbneru.(: crpoeHue,

@u:zuecrr4e Lr xr4Mr4qecKze ceoficrna (peaxrlr4r4 oKr4crrelrrkrfl H BoccraHoBJIeHI,lf,,

KarlecrBeHHbre peaxqran), rIoJIyrIeHHe H npHMeHeHI{e.

OAHooclroBHbre rrpeAenbHbre rap6ouonrre KHcJrorbI. Mypanrunar kr

yKcycHafl KucJrorbr: crpoeHr4e, SusuuecKue u xr4Mr4r{ecKr4e ceoficrea (cnoficrna,

o6ulze Anfl KJracca Kzciror, peaKrlrrx erepuSuxaquu), ronf-reHrle r{ npHMeHeHHe.

CreaplrnoBas. v oJrenHoBa.fl Kr4cJrorbr KaK rrpe.qcraBrareJrl4 Bblclrux rap6onoBblx

KrrcJror. Mrua KaK coJrr4 Bbrc[rux xap6ouonErx Kr4cJror) krx Moroqee 4eficmue.
Cloxnrre eSuprr KaK [polr3BoAHbre rcap6ouorrrx Krlcnor. IIa4ponus

cJroxHbrx s$upon. Xupu. Iugpowr3 xlrpoB. flpzrvreneHr,re xupos. EuororrltecKafl
pon6 xrrpoB.



Yrueeo4u: cocraB, rnaccn$ulr.a\r4s yrneBoAoB (uouo-, avr- kr

il0nucaxapl4Abl). fruoroga - ilpocreirutptit M0H0caxapr.{A: oco6eHHocrr4 crpoeHlu
MoneKyJIbI, SusuuecKue v xvMrrrrecKr,re ceoficrsa (n:aurraogeficreue c

rH.qpoKcIaAoM MeAIa(II), oKHcJIeHHe aMMr4arrHbrM pacrBopoM oKcr,rAa cepe6pa(I),
BoccraHoBJIeHHe, 6poxeHrae rJrroKo3rr), uaxoxAeHr4e B [pr4poAe, npuMeHeHr4e,

6raororzqecKEur poJrb. @orocranres. (Dpyxro3a KaK r43oMep rnroKo3br.
Kpaxuan I4 I{enJIroJIo3a KaK [pupoAHbre rroJrraMeprr. CrpoeHrde KpaxMarra 14

IIenJIIono3bI. @Hsla.{ecxHe Lr xHMHrIecKHe cnoficrsa KpaxMaJra (rrz4polas,
KarrecrBeHHar peaKrIH, c Ho4ou).

3rcnepunaeHTaJlbHble MeroAbr r43yr{eHu-fl BerrlecrB kr krx npeBpaqesuit:
rIpoBeAeHHe, ua6ruoAesze m orrl4caHr4e AeMoHcrparluoHHbrx olbrroB: ropeHrre

ctluproB, KarrecrBeHHble peaKIIt4H oAHoaroMHbrx crruproB (oxrzcnenue graHoJra

oKcHIoM vreau(Il)), MHoroaroMHbrx clprproB (e:aral,ro4eficrsue rnrar{epr{Ha c

nIApoKcLIAoM MeAI,I(II)), uIJIEAen4Aoa (orucreHLre aMMr4aqHhrM pacrBopoM oKcElIa

cepe6pa(I) u rI,IApoKcHAoM rvre4n(Il), nsauMoAeficreue KpaxMana c zo4orrr),

[poBeAeHLIe npaKTll.{ecxofi pa6oru : ceofi crna pacrBopa yr<cycHofi KucJrorbr.

Pac.IdrHrte 3a.{arlu.

Brrqracrenus rro ypaBHeHr4ro xuuuqecr<ofi peaKrlr4lr (uaccrr, oSr6rvra,

KonrrqecTBa prcxoAHoro BerrlecTBa r{nH npoAyKTa peaKrlr4r4 IIo H3BecTHbrM Macce,

o6r6nay, KoJrLrqeorBy oAHoro r{3 r.rcxo.qH6rx BerrlecrB rrnu [poAyKTor pearqna).
AsorcoAepxauue opraHr{rrecKlre coeAr4HeHus.

AuuHor<ncJrorbr rax au$orepHbre opraHuqecKue coeArrHeH ul. @usurrecKue

kr xkrMktrtecKr4e ceoficrsa aMr4HoKucnor (na npr,rMepe rnraquHa). Euolou4r{ecKoe

3HarIeHI4e aMI{HOKT.ICJTOT. IIen'rU4U.
Eemu KaK npl4poAHhre BbrcoKoMoneKyupHbre coeAr4HeHr,rfl. Ilepnravnax,

BTopHqHafl kr rperurrHaf, crpyKTypa 6erKos. XraNan.{ecKrae cnoficrea 6erKos:
rHAponH3, AeHaryp ar\yrfl' KaqecrBeHHhre peaKqur4 ua 6enru.

SxcuepurraeHTaJrbHbre MeroAbr H3ylrcHurfl, BerrlecrB H Hx npeBparqeuufi:

na6nroAenure v onr4caHr4e AeMoHcrparlr4oHHbrx onbrroB: AeHarypa\ufl.5emoe upu
HarpeBaHr4r4, rlBerHbre peaKrlrau Serxos.

Bucoxouoreryrq pH r,re coeAu HeH rrfl
O cH osHrre [oHrru fr xtruvrvr Bbrc oKoM oneKynspH brx co eA urtesuirt: M oHoMep,

rroJrHMep, cTpyKTypHoe 3BeHo, cTefreHb nonHMepkr3at\kru, cpelHflfl MoneKynflpHaf,

Macca. OcHoeHHe MeroAbr cr{HTe3a BbrcoKoMoJreKyn{pHblx coe4raHeuuil

flonHMepu3ar\plfl. H rIoJrHKoHAeHcarIH{.

3xcuepuvreHT€rrrbHbre MeroAbr u3yqelr.Lrr' Be[IecrB vr krx rlpeBpalqerr.uit;

o3HaKoMJreHHe c o6pa:qaM:a rrpurpoAHbrx H HCKyccrBeHHbrx BoJIoKoH, rlJlacrMacc,

KayqyKoB.

Mexnpe4MerHbre cBfl3kt.



Peanusauuq MexlpeAMerHblx cnxsefi [pra H3yrreHVu opraHurrecrofi xrlMu]r B

10 Knacce ocyqecrBJlsercf, r{epffi r{crroJrb3oBaHr4e KaK o6ulrax ecrecrBeHHo-
HayrIHbIx nouxtufi, TaK H nouxtufi, flBnf,rcIlll4xcfl cI4creMHbIMH Anf, orAeJrr,Hblx

npeAMeToB ecTecTBeHHo-HayqHofo rIHKna.

O6rqrae ecrecrBeHHo-Hayr{Hbre floHf,Tufl: flBJIeHHe, Hayr{Hrrfi $anr, rurrore3a,
3aKoH, Teopuf, , aHaJrH3, cI4HTe3, xracclt$n KarJLtfl , nepl{oll4qHocrb, ua6lro4euue,
r{3MepeHr4e, 3Kc[epLrMeHT, MoAenl{poBaEr4e.

@usuKa: Marepllf, 3HepfHrI, Macca, aroM, DneKTpoH, MoJIeKyJIa,

DHeprerrlqecxufi ypoBeub, Berr{ecrBo, TeJro, o6:odvr, arpetarHoe cocrorHr4e
BeqecrBa, Su:uuecKxe BeJrr{r{I4Hbr v eilLrtvrr\hr Hx r43Mepeul4f,.

Eraororrzs: KJrerKa, opraHrr3M, 6uocSepa, o6rueH BeruecrB B opraHlr3Me,

Sorocunres, 6raororpr.IecKr4 aKTr4BHbre BeqecrBa (6enxv, yrneBoAbr, xr4pbr,

Seprvreuru).
IeorpaQrafl : MI{HepaJIbI, ropHble nopoAhr, rroJre3Hbre racKorraeMbre, TorrJrr4Bo,

TexHonornr:'rrnrrleBbre npoAyKTbr, ocHoBbr parlaoHaJrbrroro rryrraukTr)

MOIOUIUe CpeACTBa, JIeKapCTBeHHbIe r4 KOCMeTT{rreCKHe rrpe[apaTbl, MaTepH€IIrbr rI3

LI CKyCCTBeHHbIX I{ CHHTeT[rreCKID( BOJTOKOH.

oEIUArn LI HEOPIAHI,TqECKA_fl XUMI,Ifl

TeopernqecKrre ocuoBbr xrrMHH

XuMz.recKufi oJreMeHT. Arou. -fapo aroMa, H3oTorrhr. 3lerrpouuax
o6oro.rKa. SHepreu4qecrl4e ypoBHH, tro.qypoBHra. AtorrHrre op6ra'raJrrr, s-, p-, d-
DJreMeHTbr. Oco6enHocru pacflpeAeJreHr{f, sneKTpoHoB rro op6raranxM B aroMax
e.nervrentoB flepBrrx uerrrp6x [epLroAoB. SnexrpoHHaf ronsuryp a\ufl, aroMoB.

Ileprao4raqecxufi 3aKoH u llepao4at{ecKa-s cucreMa xr{MulrecKr4x sJreMeHToB

A. VI. MesAeneeea. Csssb nepr4olnqecKoro 3aKoHa ra llepuo4a.recxofi cucreMbr

xuMr4r{ecKr,rx sJreMeHToB A. VI. Men4ereeBa c coBpeMeHnofi reopuefi crpoenufl
aroMoB. 3ar<onouepHocrr4 r43MeHeHr4{ ceoficrs xl4Mr,rqecKr4x 3JreMeHToB vr

o6pa:yenarrx r4ukr rrpocrbrx H cJroxHbrx BeulecrB rro rpyflrraM u [epr4oAaM.

3na.{eHrae nep[oAr4rrecKoro 3aKoHa B pa3Brrrlrrr HayKH.

Crpoeuue BerrlecrBa. XnNau.recKa, cBr3b. Bn4u xilirau.recxofi cBfl3lr

(rora-neHTnafl. Henonf,pHafl, H rroJr{pHar, vron*afi,, MeraJrJuauecrax). Mexanragurr

o6pa:oeauux rosaneHTHofi xuuuqecxofi cBfl3r4 (o6uenurrfi 14 .{oHopHo-
aKrlerropurrfi). Bo4opo4uax cBf,3b. BareHrnocrr. 3nercrpoorprarlarenbHocrb.

C reuesr oKr4cJreHH s. V[ourt: KarrzoHbr r4 aHlroHbr.



Berqecrea MoneKynqpHoro 14 HeMoJreKyn{pHoro crpoeHrrr. 3axou
[ocToflHcTBa cocTaBa BelrlecTBa. Tr4nbr Kpr4cTaJrnr4r{ecKr4x per[eToK. 3agucui\,tocrr
ceoficrna BeulecrB or rurra Kpr4cralnu.recxofi peruerxu.

IIoHqrIae o .qHcIIepcHbIx cracreMax. Vlctuttubre r4 Konnor4AHbre pacrBopbr.

Macconax Aonf, BeuecrBa B pacrBope.

Knaccra$LrKarJvrfl HeopraHr{r{ecKr.rx coe4uueuzfi. Houeuxlarypa
HeopraHl{qecKl4x BeqecrB. fenerra.{ecxaq cB{3b HeopraHrlqecKux BeqecrB,
npl4HaAnexaruHx K pa3Jrr4rrHbrM KnaccaM.

XuNara.recxas peaKru4.tr. Knaccra$vnar\ufl xr{MurrecKr4x pear<qufi B

HeopraHl4qecrofi v optanpr.{ecKofi xtrl.r.H:a. 3aron coxpaHeHufl Maccbr BeqecrB,
3aKOH COXpaHeHIIfl H npeBpAlJie}Il./.fl 3Hepfr4r4 npH XHMrrr{eCKLlX peaKrIH{X.

Cropocm peaKIILIH, ed sasucraMocrb or pa3nr4rrHbrx Sax'ropon. O6paruurre
peaKIIHIa. Xurrara.Iecroe paBHoBecue. @axropu, BJrr4f,rorqrre Ha cocrosHue
xr{Mr{qecKoro paBHoBecrlr. flpunqnn JIe Illarenre.

3lerrpo.nuTr{r{ecKaf, ALrccoqva\ufl,. CwrbHbre n cra6rre gnexTponr{Tbr. Cpeaa
BoAHbIx pacrBopoB BeulecrB : KprcJra{, uefirparbHafl, LrleJrorrHaf, .

OxucruteJrbHo-BoccraHoBr4TeJrbHbre peaKrlr{u.

3r<cuepraueHTarrbHbre MeroAbr r431glteHrfl. Ber{ecrB vr prx npeBparqelauit

AeMoHcrpa\u*'ra6rraq <fleprao4urrecKa.fi cucreMa xr4Mr4rrecKprx gJreMeHToB A. 14.

MeHAeneeBa)>, rr3yqeHr4e uoAerefi KpucriurnuqecKr4x perueror, na6nroAeHne kr

orrucaHrre AeMoHcrparlproHHbrx ra ra6oparopHbrx onbrroB (pa:noxeHr4e nepoKcraAa

BOAOpOAa B npHCyTCTBprr4 KaTiUrr43aTOpa, OlpeIeneHr4e CpeAbr pacTBopoB BerqecTB

c noMorqbro yHr4BepcanbHoro rrHAr,rKaropa, peaKrrr,rrl HoHHoro o6l,rena),

rrpoBeAeHr{e rrpaKTrrrrecxofi pa6oru <<Bru,rsHne pa3nuqHnx @axropoB Ha cKopocrb

xuMurrecKofi peaxqnu>.

Pacqe'rnrre 3a4a'tn.

Fac.retrt ro ypaBHeHurM xHMHrrecKHx pearqufi, B ToM r{HcJre

TepMOxI4MLIqeCKHe paCVeTbr, paCueru C HCIOJIb3OBaHI4eM ilOIJflTLIs. (MaCCOBas

AOnf, BeUJeCTBa>>.

HeopranuqecKar xrrMnfl
Hepretarnrr. Ilonoxenue HeMerarrnoB B llepIao4raqecrcofi cucreMe

xr4Ml4r{ecKprx gJreMeHToB il. V. MeH,qereeBa pr oco6ennocrll crpoelg;urfl aroMoB.

@usu.{ecrr4e csofic'rna HeMeraJrJroB. Arrorpour,rx HeMeraIIJIoB (ru [puMepe
Kr{cJropoAa, cepbt, Soc$opa n yrnepo4a).

XuMra.{ecrue csoficrBa Baxuefiruux HeMeraJrJroe (ranoreHoB, cepbl, a3ora,

Qoc$opa, yrnepoAa kr xperrauux) v Hx coeAzneurafi (oxcu.qon,

KH cnopoAc oAepxaqr4x KI{ c JIor, BoAop o.uHblx co e4raneuufi ).
IIpuueHeHHe Baxuefiruux HeMeraJIJIoB rr Hx coe.quueuzfi.



Meral.usr. floroxeHrle MeriuIJIoB B lleprao4ra.{ecrcofi cprcreMe xr4Mr4rrecKux

3neMeHToB [,. W. MenAeleeBa. Oco6euuocru crpoeHflfl sneKTpoHHbrx o60Jror{er
aroMoB Mera[JIoB. O6que Suau.recxue ceoficrBa MerzlnloB. CulaBbr MeraJrJroB.

3nempoxuMur{ecKu fr prl, Hanpfl xeHHfi rraerarros.

Xul{H.recxue ceoficrsa saxHefiruux MeraJrlon (uarprafi, ralufi, xanrqufi,
uarHrafi, aJrroMr4Hr4fi, quux, xpoM, xeJre3o, ue4r) H Hx coeAnlae:e.uit.

O6qrze cnoco6rr ronyqeHr4{ MeraJrJron. llpzvreHeHr{e Mer€urJroB e 6ur:y u
TEXHI4KE.

3rcnepuueHTaJlbHhle MeroAhI E3yrreHr4f, BeqecrB H r4x rpeBparqeunfi:
H3yqeHI4e KoJTJTeKIII{a <<MerarJrbr r{ crrJraBbr), odpa^:qon HeMeraJrJroB, pelleHr{e
SKcnepHMeHTaJIbHbIX 3a4a-r^, ua6ruo4euae kr onr4caHr4e AeMoHcrparlrroHHblx kr

na6oparopHblx orlbrroB (nsaruo4efictsue rr4.{poKcraAa €rJrroMktHufl c pacrBopaMr4

KI4cJror r4 [Ienoqefi, rcauecrBeHHbre peaKrlur4 Ha Karr{oHrr uerannon).
Pac.rerHHe 3aAaqra.

Pacqeru Maccbr BeqecrBa utru o6'sdMa ra3oB rro H3BecrHoMy Konur{ecrBy
BelrIecrBa, Macce unu o6neMy o,qHoro H3 yqacrByrollr4x B peaKrlr4rr BerrlecrB,

pac.r€rrt Maccbl (o6revra, Korur{ecrBa Berqecrna) upo4yKToB peaKrlur{, eclrzr oAHo

r43 BeqecTB prMeeT npl{Mecr,I.

Xuruus rr ?r(H3Hb

Portr xurl.r,krar s o6ecueqeur4qr gKoJlorzrlecrofi, oHeprerr4.{ecrofi u uzrqeaofi
6esonacHocrlr, pa3Bkrr?rkr MeAr{r{r4Hbr. llouqrue o Hay.rHbrx MeroAax rro3HaHr4,

BeIIIecTB 14 XHMI/IIIOOKIaX pearcqvfi .

llpe4crauleHl,If, o6 o6rqzx HayrrHbrx npr{Hrlrrrrax npoMbrrxneHHoro

lonyYeHnq eaxHefirxux BeruecrB.
r{eroeer B MHpe BerqecrB H Marepu€LnoB: eaxHefirxue crporaTenbHbre

MaTepv€urbr, KoHcTpyKrIEoHHbre MaTepI4€LrIbr, KpacKr{, cTeKJIo, KepaMHKa,

MarepH€urbr AJr-[ sJreKTpoHI,{I(I], HaEoMarepHanhr, opfaHr4qecKr4e H MzHepaJrbHbre

y4o6penur.
Xutvtus v 3AopoBbe r{eJroBeKa: [paBr4na r4cloJrb3oBaanfl neKapcrBeHHbrx

flpelaparoB, rrpaBura 6esouacHoro ]rcloJrb3oBarrfl rrpelaparos 6rrroBoit xuwun
B rroBceAHeeHofi xH3HH.

Mexupe4M erH bre cBfl3t4.

Peailuza\us. MexrrpeAMerHhrx cs.f,sefi rrpll vsyqe:eklr'4 o6qefr kI

HeopraHu.recrofi xraMrar4 s 11 rnacce ocyrrdecrBJr.f,ercfl tlepe3 HctroJIb3oBaHI,Ie KaK

oSnlux ecrecrBeHHo-HayqHbrx nouxtuit, TaK v r-oloxruit, rBnf,Iolquxc,
cprcTeMHbrMt4 AJrfl oTAeJrbHbrx [peAMeToB ecTecTBeHHo-HayqHoro III4KJra.

O6urne ecrecrBeHHo-Haf{Hbre floHqrtrfl; Hay-unrrfi Sarr, runore3a, 3aKoH,

Teopl/\fl, aHaJrvr3, cI4HTe3, rcnacczsrEKarlHfl, neplzoAr4r{Hocrb, na6lro4enne,

SKCrrepr{MeHT, MOAenUpOBaHI{e, H3MepeHI4e, {BJIeHI{e.



(DHsraKa: Marepvrfl,3Heprlr-a, Macca, aroM, 3neKTpoH, IrporoH, nefitpou, uou,
I43OTOII, paAI4OaKTI4BHOCTb, MoneKyna, 3Hepferr,rqecKl4fi ypoBeHb, BeIIIecrBo, Teilo,

o6rdir.l, arpefarHoe cocroqHue Beqecrna, Su:uqecKl4e BeJIHT{HHrr r4 eAHHHUrI Hx

u3MepeHl{tr, cKopocTb.

Euonouas: KJIerKa, opraHr43M, gKoel4creMa, 6uocSepa, MaKpo- Lr

MIaKpogneMeHThI, Br4TaMrIHbI, o6ueu BerrlecrB B opfaHlr3Me.
f eorpa$ra, : MHHepaJIhr, ropHrle rlopoAhr, rroJre3Hbre r4cKolraeMbre, TorrJrlaBo,

pecypcbr.

Texuoloru{: xldMl,IqecKa.fl [poMbrrxJreHHocrb, MeraJrJryprr4-rr, [por43BoACTBo

crpoI4TeJIbHbIx MareprraJloB, cenbcKoxossfrcrseHHoe [por{3BoAcrBo, rtlau1eBa-rr

npoMbIIIrJIeHHocrb, Saplaaqenrur{ecKa, rrpoMbIIxneHHocrb, npoH3BoAcrBo

KOCMeTI4!IeCKHX IIpenapaTOB, IIpOH3BOACTBO KOHCTpyKrIr,rOHHbrX MaTepr{aJrOB,

3JIeKTpOHHa{ IpOMbITIIJIeHHOCTE, HaHOTeXHOJIOTUU.



HA EA3OBOM yPOBFm CpEru{EfO OETTIE|O OEPA3OBAHT4'

JIIIqIIOCTIIbIE PESYJIbTATbI

oSyvaroulnMncfl nporpaMM cpeAHero

Meranpe.qMerHbrM pt upe4naernrrnr).

o6qero o6paeonanux

Hayuno-laero4rauecxofi

@fOC COO ycraHaBnlIBaer rpeSoeauux K pe3yJrbraraM ocBoeHlrr

paspa6orKa rlnaHupyeMblx pBynrraroB ocBoeHr{r rporpaMM cpeAHero o6qero
o6pasoraukrfl flBrlrrercfl cucreMHo-Ae{TeJrbHocrubrfi uo4xog.

B coorBercrBnu c cucreMHo-AeqrerbHocrHbrM rrorxoAoM B crpyKType
nl4r{HocrHblx pe3ynbraroB ocBoeHr4f, [peAMera <<Xuruus>> Ha ypoBHe cpelHero
o6qero o6parouaurrrr BbrAeJreHbr cn eAyro ur{e cocraBn flrorqre :

oco3HaHr4e o6yuarorqkrv,r4cfr poccuficxofi rpaxgaucrofi rlAeHTr{qHocrpr

TOTOBHOCTI{ K CaMOp&3BLlTurc, CaMOCTO.f, TeJIbHOCTI{ I{ CaMOOlpeAeJIeH[rc ;

HaJrr4qkre MoruBarlr4ra r o6yueHlrro ;

rIeJreHa[paBJIeHHoe pa3Burae BuyrpeHHnx y6exgennfi Jrvquocru Ha ocHoBe

KrroqeBbrxrleHHocreitxucroprlrrecKltxrpa4uguit6asosofi HayKHxlzrvrnr4;

roroBuocrb Lr cnoco6nocts o6yqaroquxcs. pyKoBo.qcrBoBarbcf, B cnoefi

AesTenbHocTI{ qeHHocTHo-cMbIcJIoBbIMH ycTaHoBKaMH, npIltcytI{I{MH qelocTIrofi

crrcreMe xr4Mr4qecKoro o6pa^: oBa:r.prfl;

Harrrarlr,re [paBoco3HaHkrfl gKonorr4qecrofi Kynbrypbr u cnoco6Hocrr4 craBrrrb
qenu r4 cTpoHTb xH3HeHHbre rrJraHhr.

Jla.rHocrHrre pe3ynbrarbr ocBoeHr{fl npe.qMera <<XHNazq) Aocrlrrarorcfl B

eAHHcrBe yve6Hofi H BocrruTaremuofi AeflTeJrbHocrr{ B coorBercrBr4u c

ryMaHr{cTr4qecKr4MH, corlr4oKynbTypHbrMrr, AyxoBHo-HpaBcTBeHHbrMH rleHHocTf,Mpl

H HAearraMr4 poccuftcroro rpaxAaHcKoro o6u{ecrea, [pr4Hf,TbrMa B o6ulecree
HOpMaMr{ kr rlpaBr.rnaMpr [oBeAeHr4s, cnoco6c'rByrorrlHMu npoqeccaM

caMorlo3HaH.Lrfl) caMopa3BVTUfl Lt HpaBcTBeHHOTO CTaHOBJIeHTIfl JIHqHOCTH

o6yrarorqkrxcs..

Jlu.rHocrHsre pe3ynbrarbr ocBoeHprs [peAMera <<Xuunn> orpaxaror
c$opnaupoBaHHocrb onrrra rro3HaBaremsofi u ilpaKTuqecrofi AerrenbHocrl{
o6yrarorqvrxcfl. rro peaJrlr3apkr npuH-rrrbrx e o6uecrBe rleHHoctefi, B ToM rII4cJIe B

I{acTu:

1) rpaxaaucKoro Bocn[ITaHlrs:
oco3HaHux o6yuaroxluMuc, cBor4x KoHcrHTyrIr4oHHbrx [paB u o6szauuoctefi,

yBaxeHHfl K 3aKOHy r{ rrpaBofiopf,.qKy;

npeAcTaBJreHr{_[ o coquanbHbrx HopMax H IlpaBl{nax MexnHqHocTHbIx

orHorrreHrafi s rcorreKTl4Be ;

TIIIAHI4P YEMbIE PE3YJIb TATbI O C B OEHI4'I NP Of PAMMbI fiO)(Im\lfreI

(ruvHocrHbrM,

ocnosofi Anfl



foroBHocrH K coBMecrHofi TBoprrecKofi .4e{TenbHocrH rrpu co3AaHHH

fle6Hbrx npoerToB, pe[IeHI,Iu fre6Hbrx r,r rro3HaBareJrbHbrx 3aAaq, BbIrIonHeHI,rrl

xr{Mra}IecKr4x 3Kclepr4MeHToB ;

cuoco6nocru [oHHMarb v rrpl4HuMarb MorI{BbI, HaMepeHr4f,, nofI,IKy 14

apryMeHTbl Apyrux rrpu aHaIIa3e pa3JrurrHbrx Br4AoB yue6uofi AeflTenbHocru;
2) uarpuorrrrrecrcoro BocrrHTaHHq :

IIeHHOCTHOTO OTHOIXeHT4-,r K r4CTOpr4rreCKOMy 14 HayqHoMy HacneAl4ro

orer{ecrBe trso fi xuuurv
yr;a)Kelr.las. K npoqeccy rBopt{ecrBa B o6nacru reopur{ v [paKTuqecKoro

flpHMeHeHkrfl. KI4MI4I{, oco3HaHufl Toro, rrTo AocTpr}KeIJufl. HayKr4 ecTb pe3yJrbrar

.{JIHTeJIbHbIx ua6ruogeuufi, KponornnBbrx gKc[epI4MeHTaJIbHbIx rroucKoB,

Irocro.f,HHofo TpyAa yueuux pr [paKTr4KoB;

HHTepeca kr IIo3HaBaTeJrbHbrx M0THBoB B flon)rqeHuH u nocJreAyroqeM

aleauru3e ranQoprvraqvlrr o [epeAoBbrx AocruxeHr4rrx coBpeMeunofi ore.recrnennofi
XLI}{KII|I;

3) gyxonHo-HpaBcrBeHHoro BocrrlrraHrrfl :

Hp aBcrBeHHof o co3 HaHI{f , 3THqecKo f o troB eA ellufl;
cnoco6uocrl4 oIIeHHBarb curyarlw, cB-rr3aHHble c xHMI,rqecKr4MH qBleHVflMIa,

I4 [pI4HI4MaTb OCO3HaHHhre pelreHr4r, OppreHTprpyscb Ha MopaJrbHo-HpaBcTBeHHbre

HOpMbr H UeHHOCTH;

roroBHocrl{ oIIeHHBarb cBoE noeeAeHne v nocrylKr{ cBor4x roBaplrqefi c
IIO3I4IIpII4 HpaBCTBeHHbIX 14 rrpaBoBbrx HOpM kl OCO3HaHHe rrOCneACTBr4rr STLrX

rrocTyrrKoB;

4) QopmnpoBaHrq Kyrrbrypbr 3AopoBbfl :

rroHHMaHH, qeuuocrefi 3AopoBoro v SesonacHoro o6p*za xrr3Hu,

neo6xoAuMocrr.r orBercrBeHHoro orHorrreHLtfl R co6creeHHoMy Qusu.recroMy H

flcr4xHr{ecKoMy 3AopoBbro ;

co6mo,qeHr4-[ [paBr{Jr 6egonacuoro o6paqeHu.r c BerrlecrBaMr{ B 6ury,
roBceAHenuofi xH3HH r,r B TpyAonofi 4exrenbHocru;

iloHl{{I||{a}jkrfl TIeHHOCTT4 rrpaBr4n I{IIjAVTBHAyarrbHOfO H KOJTIeKTHBHOfO

6egonacsoro noBeAeHVs. B cuTyarru.rx, yrpoxaro[Ir4x 3AopoBbro vt )r.usnvr nro4efi;

oco3HaHr{f, rrocneAcrBvtit u Herrpplrrrrafl Bpe.qHbrx ilpr4Bbrrrex (yuorpe6renus
€urKofoJrf,, HapKoTlIKoB, Kype Hu^);

5) rpyaonoro BocrrrraHr{fl :

KoMMyHlrxarzeHofi KoMrrereHTHocrr4 B y.re6uo-raccneAoBarerscrofi

Aef,TenbHocrr4, o6rqec'rneuuo nonesuofi, TBopr{ecrcofi H ,qpyrnx BHAax

AeqTenbHocTpl;
ycTaHoBKr4 HA aKTr4BHOe yqaCTUe B perIeHLrr4 npaKTr{qecKHX 3aAar{

coquanbHofi naupaBJrenHocrra (n parrar<ax cBoero KJracca, rur<onrr);



r4Hrepeca K [paKTHr{ecKoMy r43yrreHuro npo$eccufi pa:nzuHoro poAa, B ToM

rIr,IcJIe Ha ocHoBe rrpllMeHelJr4fl, rIpeIMeTHbIx 3HaHr{r{ ilo XI{MI,IU;

yBaxeHrlur K TPyAy, nroAfM TpyAa r{ pe3yJrbraraM rpy4osofi,{ef,TenBHocTt4;
roroBHocrr4 K oco3HaHHoMy arr6opy LrH4ktBuqyalruofi TpaerTopur4

o6pasonaurax, 6ygyqefi npoSeccran v peaJrr.r3arlnu co6crBeHnbrx xrr3HeHHbrx

lJIaHoB c yu€rorvr rutlHocrHbrx r,rHTepecoB, cnoco6uocrefi x xt4ur4r4, HHTepecoB r4

uorpe6nocrefi o6rqecrna;

6) eno.noruqecmoro Bocrr r{Tanufl :

gKoJIorI4qecKH qerecoo6pa3Horo orHorrreHr4rr K npupoAe, KaK Hcror{HHKy

cyrqecrBo Banprfl. xr43Hr4 na 3eune;
tIoHLIMaHr4' rlO6alruoro xapaKTepa sKoJron4qecKr{x upo6neu, BrrktflHufl

gKoHoMHtIecKI{x npoqeccoB Ha cocro-rrHrre npupoAHofi u coqua-nruofi cpeAbr;

oco3HaHr4s neo6xoAraMocrr4 I,IcIIoJIb3oBaHWfl, 4ocrraxeuufi xvtMr4kr lnfl
perueHr4f, BonpocoB parlrroHanbHoro [pHpoAononb3oBaHrrr;

aKTr4BHoro Heilpr4fllufl Aei4crsufa, rrpuHocflu1ux BpeA orpyNaloulefi
lpupo.qHofi cpe4e, yrlrrelrrurfl [porHo3ltpoBarb He6raronpr4flTHbre gKoJrorr{qecKr.re

locneAcrBr4, rrp eAilpr,r HrrMaeMbrx 4eitcrr,uir r4 rrp eAorBp a[Iarb Hx ;

laaJfiruvfl pa3BuToro 3KoJrorr4qecKoro MbrrrrJreHur, gKoJroru.{ecrofi Kynbrypr,r,

oIIbITa Ae{TeJrbHocrrr gKororur{ecrofi HanpaBneHHocru, yMeHHfl

pyKoBoAcrBoBarbcfl r4MLr B no3HaBaT emuofi, KoMMyHHKarHBHoit u cot\uamnofi
rIpaKTLIKe, CIrOCO6UOCTU kr yMeHHfl aKTHBHO TIpOTI4BOCTOflTr r4Aeonofr,lrr

xerraoSo6uu;

7) qeHuocru HayqHoro rro3HaHrlfl:

cfiopnaupoBaHHocru MrlpoBo33peHrrf,, coorBercrByrorqero coBpeMeHHoMy

ypoBHrc pa3Blrrnfl. HayKu z o6tqecrsenrrofi npaKTuKr ;

noHHMaHI4fl cnequ$r,rru xprMHH KaK :naynkr, oco3HaHlafl ee poJII4 B

$opnanpoBanfivr paqrroHaJrbHoro Haf{Horo MblrrrJreHrlfl, co34alankt IlenocrHoro

ilpe.{craBrreHpts. o6 oxpyNaroqeM Mr4pe KaK o eArrHcrBe [pI4poAbI H r{eJIoBeKa, B

rro3HaHr4u nplrpoAHbrx 3aKoHoMepuocrefi Lr pe[reHI,II4 npoSrervr coxpaHeHut

lpr4poAHofo paBHoB ecufl;
ySex4ennocrl{ B oco6ofi 3Har{r{Mocru xvMvrv Anfl coepevrennofi

rluakrrrvr3ar\vvt; B ee fyMaHr{cru.recxofi HalpaBneHHocrl4 vr saxHofi ponl4 B

co3AaHr4ra noeofi 6asrr MareprrzlnrHofi Kynbrypbr, pelueHuu ruo6albHblx upo6nela

ycrofiuunofo pa3BI,ITI4fl r{eJloBer{ecrBa - cbrpbeBofi, eneprerl{qecKofi, nurqenofi u
gKororuqeclcofi 6esouacsocrv\ B pa3BuTla:a MeAprIII4HbI, o6ecueqeumu ycr-.oeuit

yclerrrHoro rpyAa yr 3Konorpr{ecKrr rcour$oprHofi xLI3HH KaxAoro qneHa

o6ulecrsa;
ecrecrBeHuo-uayluofi rpaMorHocru: rroHr{MaHufl cylrlHocra Mero,{oB

rro3HaHrr{, HcnoJrb3yeMblx B ecrecrBeHHbrx HayKax, cnoco6socrl4 HcloJlb3oBarb



nony{aeMbre 3HaHHfl, [Jrfl aHaJrv3a v o'1r,flc:He:H:,1rfl. flBrelJt4fr oKpyxaroulefo Mr4pa Lt

ttpotacxoArlllll4x n ueu I,r3MeueHr.rft, yueuux.uenarb o6ocHogaHgble 3aKJI]oqeHL,u{ Ha

ocHoBe Hayr{Hbrx Saxroe kr rzrMerour4xc{ AaHHbrx c uenb}o [oryrreHr4tr

AOCTOBepHbTX BbTBOAOB;

cnoco6Hocru caMocrof,TeJrbHo r4cloJrb3oBarb xr4Mr4qecKue 3:aa*ufl. Arfl
perxeHr4-rr npo6nevr B pe€LnbHbrx xr,r3HeHH6rx cr{Tyarlufl x;

r4HTepeca K rro3HaHprw u [ccneAoBareJrbcKofi 4errelrHocru;
roroBHocrr4 kr cnoco6socru K HenpepbrBHoMy o6pa:onanuro

carvroo6pa:oBaHl,rro, K aKTHBHoMy nonyrleHl4lo HoBbrx sHaHufi IIo xr{Mur4 B

coorB erc rBvrut c xr{3 HeHHrTME u orp e6 n o cr flMyr;

uHTepeca r oco6enHocrrM rpyla B pa3ruqnux c$epax npo$ecczonamHofi

Ae.f,TeJrbHocTI{.

METATIPEAMETIIbIE PT"3YJIbTATbI

MeranpeAMerHbre'p*ynbrarbr ocBoeHut yteiruoro [peAMera <<Xrauus>> ua
ypoBHe cpeAHero o6ulero o6pasonanufl BKJrroqalor :

3HarlplMbre Anf, SopnanpoBanvrfl. Mr{poBo33peHuf, o6yuaroqvrxcfi.

Mex.qucqflrrJr]rHapHue (rvrexlpeAMeTuue) o6qeHafrHbre rroHrrrurr, orpaxarcnure
rlenocrHocrb uayuHofi KapraHbr v,upa u cnequSuxy MeroAoB no3HaHr4-f,,

klclronb3yeMblx B ecrecrBeHHbrx HayKax (vrarepux, BelqecrBo, 3Heprl4fi) sBrreHne)

npoqecc, cr4creMa, uayuurrfi Sarr, [pr,rHqr{[, rlanore3a, 3aKoHoMepHocrb, 3aKoH,

Teopu{, r{ccneAoBa:n:ae, na6moAeHr.re, H3MepeHr4e, gKcnepI4MeHT I{ 4pyrrEe);
yHr4BepcanbHbre yve6Hrre 4eficrezr (no:uanareJrbHble, KoMMyHHKarHBHbIe,

peryn-rrrunHrre), o6ecue.rzBarolrlv e SoprvrupoBaHlre Synrqnosamnofi
rpaMorHocrlr lr coqpr€rJmnofi KoMnereHqnu o6yrarouuxcfl ;

cnoco6noc:rr o6yrarou1t4xc,fl uclonb30BaTb OCBOEHHbIE

MexArrcqr4nnuHapHbre, Mr4poBo33peHqecKr4e 3naHkrfl. H yHuBepciurbHbre yve6urre

Aeftcrr.ux B rro3HaBareruuofi H colll4anruofi npaKTrIKe.

MeraupeAMerHbre pe3ynbrarbr orpaxalor oBnaAeHHe yHHBepcanbHbIMH

yue6uuuu rro3HaBareJrbHbrMpr, KoMMyHTTKaTHBHIIMH vI peryJIrrHBHbIMkI

AeI'1ATBI{{MI4.

OnrtaAenue yHlIBepcaJrbHbIMrr

AeficrelrqMlr:
1) 6asonsle JroruqecKue Aeficrerq:

y.re6nuvrn rlo3HaBareJrbnbIMlr

caMocrorreJrbHo SoprvrynrapoBarb kt aKTyanl43l4poBarb upo6nerury,

BcecroposHe e€ paccMarpuButb;

onpeAen{Tb rleJrr4 AeflTenbHocrr4, 3ailaBafl, napaMeTpbl H KpI4TepHH I4x

AOCTU)I(eHHf,, COOTHOCHTb pe3ynbTaTbt AerTenbHocTH c rrocTaBJIeHHbIMI{ IIenrMI4;

acrroJrb3oBarb rrpr4 ocBoeHr{H sHaHufi rrpraeMbl roruqecKoro MrIITJTeHI{x -
BbrAen{Tb xapaKTepHbre upH3HaKH uoHqrufi 14 yaraHaBJI}IBarb I4x B3arrMocB{3b,



HcrroJlb3oBarb coorBercrByro[{He rroHq rvrfl. anr o6r-f, cHeur{, orAeJrbHbrx $axror ra

,BNCHHfi;

eu6upam ocHoBaHr4.f, ?I

xuMur{ecKrzx peaxqufi;
Kpr4Tepr4r4 .un-a xnaccu$rEKarJr4Lr Berr{ecrB u

ycTaHaBnklBaTb IpI4IIHHHO-CJTeACTBeHHbIe CBS3TA MeXAy H3yr{aeMbrMt4

flBNEHHqMI4;

crpor4Tb norr4r{ecKr4e paccyxAeur{, (rzu4yx:rraBHbre, AeAyKTHBHbre, rro
auaroruu), BbIflBJIf,Tb 3aKoHoMepHocru kr nporzBope-uvfl B paccMarprrBaeMbrx

fl Br e H I4.sx, $oprurynLrpoBarb Bbr BoAbr rd 3 aKrroq ennfl;
npHMeHtTb B llpoqecce IIo3HaHLIg9 r4crronE3yeMble B XHMHI4 cuMBolHrIecKHe

(:narorue) uo4enra, upeo6pa:oBbrBarb MoAeJrbHbre npeAcraBJreHrrfl - xrrMlrqe cxuit
3HaK (cuunon) 3JIeMeHTa, xr4Mr4r{ecKaf, Sopvryna, ypaBHeHr4e xraMra.recxofi

peaKIII4H - rrpu perxeHralr yue6urrx [o3HaBareJrbHbrx u [paKTrzr{ecKux 3aAaq,

npr4MeH{Tb Ha3BaHHbIe MoAenbHbre IIpeAcTaBJreHrr{ AJr_f, BhrrBJreHu.rr xapaKTepHbrx

IIpIr3HaKOB I{3f{aeMblx BeIqeCTB u xLIMHtIeCK}tx peaxqrafi .

2) flatonsre EccJreAoBareJrbcrcne gefi crBrrfl :

BnaAeTb ocHoBaMH MeToAoB HayqHoro ro3HaHr4s BerrlecrB r4 xr4MrrqecKr4x

pear<qrafi;

SoprraynupoBarb rlenr4 u3a4avtulrccJleAoBannfl, ucnonb3oBarb rrocraBireHHbre

LI CaUOCrCisreJrbHO CsOprr4yrnpoBaHHble Borrpocbr B KaqecTBe [HcTpyMeHTa

rro3HaHafl H ocHoBbr 4nr SopuurpoBaturfl rurrore3br rro ilpoBepKe npaBl4JrbHocrr4

BbrcKa3brBaeMbrx cyN4eunfi ;

BnaAeTb HaBbrKaMr,r caMocTorTeJlbHofo rrnaHr{poBaHLIfl kl npoBeAeHHf,

yqeHuqecxr4x 3KcrreplrMeHToB, coBeprleHcrBoBarb yMeHr4s sa6nroAarb sa xoAoM

npoqecca, caMocroflTeJrbHo [porHo3r4poBarb ero pe3ynbrar, SopnaynnpoBarb
o6o6qenr4fl. kr BbrBoAbr orHoczTeJrrHo AocroBepHocru pe3ynbraroB HccJreAoBaHH-f,,

cocraBJrflm o6oqrbeaHHrrfi or.rdr o [poAenannofi pa6ore;

uprao6peraru orrbrr yuenzuecxofi HccneAoBaremcxofi kr npoerruofi

AeflTeJrbHocru, npollBnf,Tr cnoco6nocrr H roroBHocrb K caMocrorrenbHoMy

IIor4cKy MeToAoB perxeHrr, [paKTHqecKHx 3aAarr, [puMeHeHr4ro pa3nl4rlHblx

MeTOAOB [O3HaHI4q.

3) pa6ora c uHSoprvraqHefi:
r,ruSopnaaruauopl4eHTHpoBarbcfl B pa3nl,IqHblx HcrorrHI,IKax

flonyn{pHa{ nl4Teparypa xI4MHtIecKofo coAepxaHHfl, crIpaBoqH6re

(nayuno-
noco6ux,

pecypcbr I,Inrepnera), ayaxu3r4poBarb zn$oprvraqulo p€l3JrllqHbrx BIIAoB r Sopu
lpeAcTaBilel r4fl) KpuTur-IecKI4

H e np oTr{ B op e q r,r B o cTb ;

orIeHr{BaTb ee AOCTOBepHOCTb



IrpeAcTaBJreHr4f,

r4crroJrb3oBaTb HayqHbrfi

xHMr4r{ecKofi HH0opMarlHeft:

fl3brK B KaqecTBe cpeAcTBa

npHMeH{Tb MexrrpeAMeTHbre

c

kt

HaHTTAHOCTII.

On.naAen[e yH[BepcaJrbHhrMrr KoMMyHrrKarlr BHbr*ru 4efi crBrrfl Mrr :

@opuynupoBarb 3anpocbl I4 nplrMeHflTb pa3ntrqHbre Merorbr trpr4 rroucKe r4

or6ope I4HSopMa:glatr, He06x0II4M0fr Anfl BbrrroJrHeHr.r{ yqe6ubrx 3aAaq
oupeger€HHoro rurra;

npuo6pe:ram oIrbIT I,IcIIoJIb3oBaHufl rzn$opuaqr4oHHo-KoMMyHr4Karr4BHbrx

TexHoJroruil u pa3irl{llHbrx [orrcKoBbrx cucreM ;

caMocroflTeJrbHo srr6apam onruM€LrrrHyro $op*y
znSoprraqrzu (cxevrr, rpa$rawLr, AuarpaMMbr, raSnuqrr, prlcyHKr{ ra 4pyrrze);

MareMaruuecxue) 3HaKH I{ cuMBoJru, Sopuyrrrt, a66peBuaryp6r, HoMeHKJrarypy;

HcIIoJIb3oBarb vr upeo6pa:oBbrBarb 3HaKoBo-cr4MBonr4qecKlre cpeAcrBa

3aAaBarb Borrpocbr rro cyrqearny o6cyx4aervrofi TeMbr B xoAe Ar,raflora ulutu
Aucryccvrk1 BbIcKa3bIBarb vilev, SopuynapoBarb cBor4 npeAnoxelar4r
orHo craTeJrbHo BErn oJrH eHI{{ rrp eAnoxennofi 3aaaqv-

Bblcryrlarb c npe3eHTauIaefi pe3ynbraroB rro3HaBarelrsofi Ae{TenbHocru,
[onyrleHHblx caMocTo{TeJIbHo LLIV coBMecTHo co cBepcTHI4KaMI{ npH B6TIIOJIHeHTIH

xuMl{qecKofo gKcfrepl4MeHTa, [paKTlltrlecrofi pa6oru IIo I4ccneAoBaHnro csoficrs
kl3fraeMblx BeIIIecrB, peaJlrr3a\uw yre6uoro npoeKra lt Qopnrylr{poBarb BbrBoAbr

rro pe3ynbraraM upoae4eHHblx uccneAoeaHufi nyr6u cornacoBaHnfl uosuqufi n

xoAe o6cyx.qen ut u odvreHa MHeH vrflvtur.

O n.naAeu rr e yH r.r BepcaJr bH br M [r peryJrrrrr B H br *r u Aefi crBr.rq M H :

caMocTo-flTeJlbHo nnaHHpoBaTb H ocyqecTBJr.f,Tb cBolo flo3HaBaTenbHyro

AefTeJIbHOCTb, OnpeAen,f,f, ee rlenr4 14 3aI.alqu, KoHTpoJrr4poBaTb u IIo Mepe

neo6xo4uMocrl,I KoppeKTl4poBarb rrpeAnaraeuufi anropr4TM Aeficrnufi flpu
BrInoJIHeHI,IH yue6Hux 14 r{ccneAoBareJrboKux 3a4a-r., nuSupau nau6olee
e$Ser<ruauufi cuoco6 I4x perueHl{f, c yue:rorra ronyrreHr4f, HoBbrx sHanuir o
BerrlecTBax r,r xHMr{qecKHx peaKr{u.rx;

ocyqecrBJlf,Tb caMoKoHTponb cBoefi .qe.srerbHocru Ha ocHoBe caMoaHaJrn3a

H CaMOOIIeHKH.

IPEAMETHbIE PE3yJrbTATbr

10 KJIACC

flpe4naeruue pe3yJrbrarbr ocBoeHIlf, rrypca <Opranu.recKafl xHMH_fl>)

oTpaxaror:
cSopurnpoBaHHocrb [peAcraBresufi o xrauprqecrofi cocraBJrflrorqefi

ecrecrBeHHo-uayunofi KapruHbr Mr{pa, poJrrl xvrunvr B rro3HaHr{u xnreHufi

npr4 pa6ore
(Susu.reclcue



rrpHpoAbr, B soplrnpo&aH]r1'r4 MbrruJreHH-{ v KynbTypbr rr4t{HocTH, e6

SyH4uraoHanbHoft rpaMorHocrll, He06xoAr4Moft Ar[ peueHr,rfl [paKTr,rrrecKr.rx 3a1iil1

I4 DKoJIorI4rIecKIa o6ocnoeaHHoro orHorrreHprs K cBoeMy 3AopoBbro r,r npupo4nofi
cpeAe;

BJIaAeHI,Ie cucrerrtofi xHMHrIecKrrx suaurafi, Koropafl BKrroqaer:
ocHoBollonafalolrlue TIoHRTHf, (xlarvrra.recxrafi 3JIeMeHT, aroM, oJIeKTpoHHa{

o6oro.Ira aroMa, MoJreKyna, BaJreHTHocrb, gJreKTpoorprrrlarenbHocrE, xraMr{qecKa{

cBt3b, crpyKrypnaa Sopuyna (pasnepnyrax r4 coKpaqenuax), MoJrb, MoJrf,pHa-rr

vracca, uonxpHr,rfi o6tdu, yrnepo4urrfi cKeJrer, SynrquoHarbHa-s rpyrrla,
pa[LrKan, pI3oMepH{, I43oMepbr, roMoJloru.recrrafi p{A, roMoJrotu, yrneBoAopoAbl,
KI{CnopoA LI a3oTcoAepxaqHe coeALIHeHI4{, MoHOMep, fIOJIHMep, .cTpyKTypHoe

3BeHo, BblcoKoMoneKynflpHbre coe.qranenrax); Teopr4u r4 3aKoHbr (reoplrx crpoeHu{
opraHl4tlecKrrx Be[IecrB'A. M. Eyrnepona, 3aKoH coxpaHeHra, Maccbr rerqecrn);
3aKoHoMepHocrl4, cIlMBoJII4rIecxafi {3bIK xnwvrkr; Mr4poBo33peHrlecKr4e gHaHarfl,

nexaIIIHe B ocHoBe rroHI4MaHHf, [pHr{I4HHOCTTT U CI4CTeMHOCTI'I XI4MHTIeCKHX

xnlenuit, $axronou4rrecKl,Ie cBeAeHpIq o csoficreax, cocraBe, noJryr{eHar4 v
6esouacuoNa r4crroJrB3oBaHHV raxnefiurux opraHuqecKr4x BerrlecrB B 6ury t4

lpaKTrtecrcofi Ae.rlreJrbHocrlr qenoBeKa;

c$opuupoBaHHocrr ylaennfi Bbr-rrBrsrb xapaKTepHbre rrpr{3HaKr4 uonxrufi,
ycTaHaBnpIBaTb I4x B3aI{MOCB.n3b, UClOJrb3OBaTb COOTBeTCTByTOTq[e nOHf,TH' Ilppl

orrncannvrcocraBa, crpoeHurr r,r rrpeBparqesuit. opraHuqecKr/rx coe4unenufi;
c@oprr,rnpoBauuocrb yMeHr,rfi ucnom3oBarb xuMurrecKyro clrMBoJrr{Ky Ans

cocraBJreHr{{ MoneKynspHbrx vr crpyKTypHbrx '(pa:ndpnyrofi, co4parqEnHAfi)

Sopuyn opraHr4r{ecKrrx BeruecrB 14 ypannenraff xuMr4qecKr4x pearqrEfi,

u3foTaBJrHBaTb Mo.{enu MoneKyJr opfaHHr{ecKr.rx BerrIecTB Anf, I4Jrn}ocTpaI{Hr4 Hx

xr4Ml4qecKoro H lrpocrpaHcTBeHHoro cTpoeHr{t;

c$oprvrnposaHHoirs yrvrenufi ycraHaBnrrBarb [puHa.qnexHocrb u3)rrreHHhrx

opfaHur{ecKHx BeqecTB rro Hx cocTaBy Lt cTpoeHHro K orrpeAeneHHoMy

rnaccy/rpyrne coeAranesufi (yrneno4opoAbr, KucnopoA pr a3orcoAepxarrlr4e

coeAHHeHI4{, BbrcoKoMoneKyn.rrpHbre coeguueHux), AaBarb r.rM Ha3Balnufl rro

cracreMarra.{ecrofi HoMeH(narype (IUPAC), a raKxe [przBoAurr, Tpr4BrlanbHEre

lr'a3Ba:o:afl orAeJrbHbrx opraHnr{ecKlrx BeulecrB (erureu, flpolkrJreH, arleruJreH,

3TnireHrurnKoJrb, rnvqepLrH, Qeuor, QopuanrAerllA, aqer€LnbAerl,IA, MypaBbl4Har

KIICJIOTa, yKCyCHat KIICJIOTa, OJreI4HOBafl KICJIOTa, CTeapUHOBa.rI KLICJIOTa, flIK)KO3a,

Spyrrosa, KpaxM€r[, rdeJrJrroJro:a, uuquH);
c$opnaupoBaHHocrb yMeHHr orrpeAeJrsrb BI4ArI xlauuqecrofi cBq3H B

opraHr{qecKrlrx coeAr4HeHr{.f,x (o,4nuapnble u rparnue);



cQoprrrapoBaHHocrb yMeHrrf, npuMeHrrb rroJroxeHr4fl Teopr4H crpoeHHf,

opfaHr4qecKr4x BeulecrB A. M. Byrnepona [nfr o6rqcHeHufi3aBhcr4MocTr4 cBoficTB

BeruecTB oT Hx cocTaBa I,I cTpoeHrrfl; 3aKoH coxpaHeHl,Is Maccbl BeIqecTB;

c$opuupoBaHHocrb yueHufi xapaKTepu3oBarb cocraB, crpoeHrre,

$usu.recxkre kr xl4MllqecKr4e csoficirea rurrr4ilHbrx rrpeAcraBurerefi pa3nl{rtHbrx

KJIaccoB opraHl{rlecKl4x BeulecrB (uerau, graH, 3THJreH, npottzneH, arleruJreH,

Syragueu-l,3, rvrerun6yraguen-|,3, 6enson, MeraHoJr, oraHoJr, orr4JreHrurr4KoJrb,

rnul{epuH, Senor, alleraJlbAerr,rA, MypaBbr.rHafr vr yKcycHaq KucJrorbr, rJrroKo3a,

KpaxM€uI, qennrcno3a, aMllHoyKcycHafl xucrora), raJrJrrocrpupoBarb reHerr4rrecKyro

cBfl3b MexAy HI4MH ypaBHeHr4-f,MH coorBercrByroqux xnMurrecKr4x pearqufi c
ucrroJrb3oBaHr{eM crpyrTypnrrx Soprvryn;

c$oprraupoBaHHocrb yMeHI{s xapaKreprr3oBarb HcroqHr.rKr{ ynreBoAopoAHoro

cbrpbf, (ne$m, uplrpo4nrrfi rffi, yrons), cnoco6rr vx nepepa6orru pr

npaKTuqecKoe rpuMeHeHue npoAyKroB uepepa6orxu;
cSoprvrrapoBaHHocrb ynaeur,rfi [poBoAraTb Bbrrrr4cJreHru ro xr,lMuqecKr{M

ypaBHeHr4xnr (rraaccrr, o6reiraa, KoJrurrecrBa r{cxoAHoro BerrlecrBa urrkr [poAyKTa
peaKrlr4r4 rro rr3BecrHbrM Macce, o6rdnay, KoruqecrBy oAHoro kr3 Hcxo.{Hbrx

BelIecrB r4nr4 npo.4yKToB pearqrzra) ;
cSopurapoBaHHocrb yvrenzfi BJraAerb cucreuofi snauuir o6 ocHoBHbrx

MeTOAaX Hayr{HOrO nO3HaHr{S, r{CfIOJrb3yeMbrX B XI.dMHId npr4 r{3y.{eEr4r4 BeqeCTB H

xr4Mr4trecKr4x -rrBJreHufi (ua6troAeHr,re, u3MepeHr4e, gKcrrepr{MeHT, MoAenr4ponauue),

rlcnoJrb3oBarb cr{creMHble xuMkrqecKr{e 3:aaur4fl Anfl ilpuHfl'tufl perueuufi B

KOHKpeTHbTX Xr,r3HeHHbrX CLrTyArJkrflX, CB.f,3aHHbrX C BeIIIeCTBaMH H kIX

npI{MeHeHheM;

cfioprvrnpoBaHHocrr yueHnfi co6nroAarb rrpaBrrJla [oJIb3oBaHVr, xuur,r.Iecrcofi

uocyAofi v na6oparopHbrM o6opy4onaHueM, a raKxe npaBkrna o6parqeuur c

BerrIecTBaMH B COOTBeTCTBT4LI C [rHcTpyKqlrrrMr/r rro BbrrroJrHeHrrro la6OpatopHbrx
XI{MHI{ECKHX OIIbITOB;

c$opnarapoBaHHocrb yrraennfi nnaHr4poBarb Lr BrTIIoJIHTITr xlarrau.recxufi

sKcnepuMenr (upenpaqeHrdfl opraHuqecKr,rx BeqecrB npr4 HalpeBalaurrL nonyrleHr4e
grHJIeHa v r43yEreHue ero cnoficrn, Kar{ecrBeHHbre peaKrrr4r{ opraHur{ecrax
BelrlecrB, AeHarypaquq 6erKoB rrpr4 HarpeBaHHH, rlBsrHbre peaKrlrapr 6enron) n

coorBercrBvrr c npaBlrnaMr4 TexHr{KH 6esonacHocrl4 rrpu o6parqeurara c

BerrlecrBaMrr r{ na6oparopHbrM. o6opy4oraHr{eM, .rpeAcraBJrf,Tb pe3yJrbrarbl

xr{Mr4rrecKoro gKcnepHMeHTa B $opnae 3ailucur ypaenenrafi coorBercrBylotllux
pearqufi u $oprrynrlpoBarb BblBo,qhr Ha ocHoBe orlltx p$yJrbraroB;

c$oprranpoBaHHocrr yrraenzfi Kpurprr{ecKH aHaJru3t4poBarb xpIMI{qeaKyIo

pa3Hbrx r4cror{Hr4KoB (cpe4crna uacconofiun$opuarltrrc, ronyqaeMyro vr3

un$oprvraq uu, l/Iur epHer u apyrzx) ;



c$opurapoBaHHocrb yrrenufi co6moAarr upaBzna 3KoJrorr4r{ecKu

Uenecoo6pa3Horo IIoBeAeHI4fl B 6ury u rpy4oBofi AerrenbHocrra B rlen{x
coxpaHeHl4tr cBoero 3,{opoBbfl kt oKpyxarorqefi nprapognofi cpeAbr, oco3HaBarb

orlacHocrb nosAeficrsux Ha xuBbre opraHu3Mbr onpe4ereHHbrx opraHr4qecKux

BelrdecrB, rroHuMar cMbIcJr uoK€Barem lI[K, flof,cHflTb Ha rrpuMepax cuoco6u
yMeHbIUeHH, Lr npeAorBpail\eHr4fl, vrx BpeAHoro eoe4eficrelrx Ha opraHrl3M
TICIOBCKA;

gnx o6yuarcrrruxc-f, c orpaHHqeHHbrMH Bo3MoxHocrtrMrr 3,qopoBb-s: yMeHr4e

rrpuMeH-rrrb 3HaHrrfl o6 ocHoBHbrx AocryrrHbrx Mero.qax rro3HaHr4.rr BerrlecrB u
xnMzqecKrax xareHufi;

ilnfl cJrefrbrx v cra6onu4{rrlr4x o6yrarorqvxefl: yMeHr4e ucloJrb3oBarb
peme$no-ToqenHyro cl{creMy o6osuaqeruEfi JI. Epafirx AJUr 3arrucu xrrMrrqecKr.rx

Sopuyn.

11 KJIACC

Ilpe4uerurre pe3ynbrarbr ocBoeHprfl Kypca <O6rqaq il HeopraHurlecKar

xuuuqecrofi cocraBnsrorqefi

xkrr.anr4 B no3HaHHH gp'ileuuia

v Kynbrypbr rlarlHocrLr, o€

xHMr{{) orpaxaloT:
cSopnaupoBaHHocrb rrpeAcraBnerruir: o

ecrecrBeHuo-uayuuofi KaprlrHbr v'vrpa, ponl{

flpr4poAbr, B Soprvrrapor,alr.Hpr MbIIrIJIeHI4.a

@yHrqraosamsofi rpaMorHocrra, ueo6xoAurraofi Als peureHl4q npaKTHqecKI4x 3aAaq

u sKoJroruqecKu o6ocnosaHHoro orHoIrIeHHfl, K cBoeMy 3AopoBbro ra uprapo4uofi

cpeAe;

BJraAeHue cucreuofi xuMr4r{ecKr4x suaHrafi, Koropa.rr BKrroqaer:

ocHoBononararorrdze rtonrrux (xzrvrauecxufi gJIeMeHT, aroM, H3oro[, s-, p-, d-
gneKTpoHHbIe op6utasru aroMoB, HoH, MoneKyna, MoJIb, naorxpurtfi o6:sdu,

BarreHTHocTb, 3JreKTpooTpI4IIaTeJrbHOCTb, CTeneHb OKr4CJreHl4fl, XrrMHr{eCKa{ CB-tr3b

(xo n anen rHafl, yronnafl , M erzurruqecKaf, , BoAop o.{H ar), xpucrallJluqecxax perudrra,

TI4IIbI XI4MHI{ECKI4X peaKrlHlr , pacTBop, SneKTpoJII,ITbI, HeSneKTpOJII4TbI,

SneKTponHTHrIecKa.f, lr4ccor\IdaL\krg., oKI,IcJrI,ITeJIb, BoccTaHoBHTeJIb, cKopocTb

xurr,rn.recxofi peaKrlr,ru, xnMurrecKoe paeHonecrae); TeopHH v 3aKoHbI (teopux
3neKTponr4Tr4r{ecKofi Azccoqr4ar\Lrpr, nepraolur{ecxufi saxon fl. W. Meu4ereena,

3aKOH COXpaHeHr4f, MaCCbr BeqecTB, 3aKOH COXpaHeHHfl, H rlpeBpaqeHl/.fl.3HepfHH

rrpu xr4MuqecKr4x peaKrdutx), 3aKoHoMepHocru, cl4MBoJll4r{ecrufi .fl3blK xr4l.r,lan,

Mr4poBo33peHqecKue 3HaHr4r, Jlexaur4e B ocHoBe ilolJlll0dal]L4s. IIpHqHHHOCTH H

cucreMHocru xr.IMHqecKHx r.r.r'euuit,, Sar<'ronorurlecKue cBeAeHr{t o cnoficreax,

cocraBe, [on] -reHrru H 6esonacHoM HcloJrb3oBanr4vr eaxuefiul4x HeopraHl4qecKrrx

BeulecrB n 6rrry H rlpaKTl4qecrofi Aeqrenr,Hocrlr rrefloBeKa;



c$opuupoBaHHocm yueHufi BrrqBJrf,Tb xapaKTepHrre rrpu3HaKrz uoHxrrafi,

ycraHaBJII4BaTb r4X Bar4MocBfl3b, HCrrOJrb3OBaTr COOTBeTCTByTOTTIHe nOHfrTHfi LIpkr

oilLrcaHuru Heop raHurr ecKr4x B eulecrB 14 r4x np e Bp arqenufi ;

c$opuupoBaHHocru yuenufi ucrroJrb3oBarb xr4MurrecKyro crrMBonr4Ky An,
cocraBJleHufl $opuyn BexlecrB u ypanuenufi xuMr4rrecKux peaxqufi,
cllcreMarl4r{ec KyIo HoMeHKn arypy (IUPA C ) r,r r ptrBlzanbHsr e H a3B anr4r- orAeJrrHbrx
HeopraHuqecKux BeilIecrB (yrapHufi rB, yrueruclrrfi ra3, aMMHaK, rarudnas
H3Becrb, HerarudHa-fl r43Becrb, rrllTbeBafl coAa, ilvpkrr ra 4pyrrae);

c$oprranposaHHocir yrr,renufi olpeAenf,Tb BanenTHocrb pr crerreHb oKr.rcJreHurr

xuMaqecKl4x 3JIeMeHTOB B Coe.4l4Herlprflr' pa3nI4r{HOrO COCTaBA, BHA Xralru.reCrOfr

eBfl3kr (xoeanenrlnafl, Lrola:aafl., Meruuurur{ecKar, BoAopoAHax) u coeAr{HeHnflx) Tr4rr

Kpl4craJrnu.{ecrofi perud:rxra KoHKperHoro BerrlecrBa (arouuax, MoJreKyrrflpHafl,,

HoHHafl, Mer€uuu{rrecxaa), xapaKTep cpeAbr B BoAHbrx pacrBopax HeopraHuqecKr4x

coegzueuuft;
c$oprr,rupoBaHHocrb yrrenufi ycraHaBnnBarb npr,rHaAnexHocrb

HeopraHHr{ecKHX Be[IecrB rro ]rx cocraBy K onpe4eneHHoMy xnaccy/rpynfle
coeAprHeHrafi (npocrbre BerrlecrBa - Mer€LrrJrbr H HeMer€LlJrbr, oKcraAbr, ocHoBalrlas,

KrrcJrorbr, arvr$orepnrre n{ApoKcr{Abl, conn) ;

c@oprr,rnpoBaHHocrb yruennfi paqKpbrBarb cMbrcJr fiepuoAr4qecKoro:axona r{.
IrI. Men4eneeBa E AeMoHcrpr{poBarb ero crrcreMarr,r3r,rpForqy}o, od'rtcnureJlbHylo
r4 nporHocrr4r{ecKylo $yuxqura ;

cSoprrrrapoBaHHocrb yueurafi xapaKTeplr3oBarb DneKTpoHHoe crpoeHrze

aroMoB xr4Mr4rrecKr.rx sJreMeHToB 14 [eprroAoB llepIao4Ia.recKofi cucreMbl

xHMHr{ecKIax gJIeMeHToB l, V. MeHgeneeea, I{cnonb3yfl rroHrrr4rr (s-, p-, d-
gneKTpoHHbre op6uranu>>, (sHeprerl,IqecKlae ypoBHLI), o6tscuxrr
3aroHoMepHocru ra3MeHeHuq ceoficrB xr4MuqecKux gJreMeHToB vr vx coe4unenufi

rro nepuo4aM 14 rpyrrnaM fleplro4uqecrofi cucreMbr xHMHr{ecKI4x oJIeMeHToB [. V.
Meu4ereena;

cSopnaupoBaHHocrb yueHrafi xapaKTepr43oBarb (onacrrear:r) o5u{rae

xI4MI4rIecKHe csoftcrna HeopfaHr.IqecKux BeIrIecrB pa3nr4r{Hbrx KJIaccoB,

noATBepxAarb cyqecrBoBaHue reHerr4r{ecxofi'cB;r3u MexAy HeopraHHr{ecKHMI4

BeqecrBaMlr c rroMorrlbro ypaBHeHufi coorsercrByrcqux xlIMrIrIecKI{x pearqufi;

c$opuupoBaHHocrs yMeHlrf, rlaccuQnqupoBarb xllMllqecKue peaKllktvr rro

pa3nr.rrrHhrM rrpr{3Harau (uncny u cocTaBy peafr4pyloql4x BeIrdecTB, TeIInoBoMy

e$Ser<ry peaKrIHH, r43MeHeHHro crerreHefi oxracne:akrfl. oJIeMeHTon, o6paruMocru
peaKrlrzr4, yqacTrlrc KaTaIIH3aTOpa);

cSopvrupoBaHHocm yrraenrafi cocraBJrflTb ypaBHeHI4x peaxqnfi pa3nvr{Hblx

TrrrroB, rroJrHbre Lr coKparq6Hnrre ypaBHeHI4rI peax[rfi uoHuoro o6uena, )^rr{TbIBarI
ycIoBI4q, npl4 KOTOpbIX 3TI4 peaKIII{I4 I4AyT.{O KOHIIa;



c$opvrzpoBaHHocrb yiraenufi npoBoAr4Tb peaKrlrau, [oATBepxAarorrIue

Kar{ecTBeHHbIfi c0cTaB pa3nur{Hbrx HeopfaHHrlecKr.lx BeII{ecTB, pacIIO3HaBaTb

oIIhITHbIM nyreu I4OHbI, IIpI4CyTCTByrOrrIHe B BOAHbIX paCTBOpaX HeOpfaHHr{eCKHX

Belr{eoTB;

cSopnaupoBaHHocrb ynaenrafi pacKpbrBarb cyrrlHocrb oKucJrrrreJrbHo-

BoccraHoBHTeJIbHbIx peaKllufi uocpe4crBoM cocraBJreHur gJreKTpoHHoro lalaruca
sTLIx peaKI{I{I{;

csopnanpoBaHHocm yueuufi o6rscHf, rb 3aBracr{Mocrr cKopocrx xr{Mr.FrecKofi

peaKqul{ or ptrrrlrlHrrx SaxropoB; xaparTep cMerrleHurr xkrMrirqecKoro paBHoBechfl

B 3aBrcuMocrr{ or BHerrrHero Bo3Aeitutsurfl (npuHqun JIe lUarenre);
cSopnrupoBaHHocrb yuenzfi xapaKTeplr3oBarb xr4Mr4r{ecKr..re rrpoqeccbr,

nexalque B ocHoBe lrpoMblmneHHoro [onyqeHLrfl cepHo]I KucJroThr, aMMHaKa, a

TaKxe c$opnrapoBaHHocrr rrpeAcraarrerunk o6 o6qrax HayqHbrx npuHrlkrr'ax 14

SKoJrorr4r{ecKrax npo6neuax xl4Mr,rqecKoro npora3BoAcrBa;

c$opnrupoBaHHocrb yvreuufi npoBoAr4Tb BbrlruoJreHr4s c r,rcrroJrb3oBaHr4eM

froH.flTrl, (MaccoBa-fl Aonq BerqecrBa B pacrBope>>, o6:renanrrx orHorxeHrafi ra:os
lpr4 xr4Mr4qecKux peaKrlu{x, Maccbr BerrlecrBa urra o6rdMa ra3oB rro r{3BecrHoMy

KoJrprqecrBy BerrlecrBa, Macce vilv o6revry oAHoro H3 yqacrBylouzx B peaKrIr4r4

BerrlecrB, TerrJroBoro e$@ema peaKrlukr Ha ocHoBe 3aKoHoB coxpaHeHufl v,accbr

Beule cTB, [peBparq e}Ikrfl. r{ coxpaH eHr4fl. 3Hepf I4H ;

cQ opunpoBaHHocm yueuufi co6rroAarb [paB]rJra [oJrb3oB alltnfl xuuuqecrofi
uocyAofi vr na6oparopHbrM o6opyaonaHr4eM, a raKxe flpaBrrna o6pauleHrzx c
BerrlecrBaMlr B coorBercrBr{rr c uHcrpyKrluf,M}r rro BrInoJIIreHuK) na6oparopHblx
XI'IMI4I{ECKHX OTIbITOB ;

cSopuupoBaHHocrb yvreuufi [naHupoBarb H BbrrroJrH.trTb xrairar{ecrr4fi

oKcrrepuMenr (pasnoxeHr{e [epoKcrrAa BoAopoAa B rrp]rcyrcrBr4r4 KaraJrr{3aropa,

onpeAeneHHe cpeAbr pacrBopoB BerIecTB c lloMorrlbro yHrrBepcaJlbHofo

HH.qr4Karopa, Blr.LrflHne pa3nktqHbrx Saxropon Ha cKopocrb xl4Ml4.Iecxofi peaKIIHI4,

peaKrlr4n HoHHoro oSrraena, Kar{ecrBeHHbre peaKrlr4r4 na cynrSar-, xap6oHar- a
xlropr4A-aHr4oHbl, Ha KaTI4OH aMMOHr4-rr, pe[IeHI4e 3KCnepr{MeHTalbHbIX 3aAaq nO

TeMaM <<Merallrr>> vr <<Heurerannu>>) B coorBercrBtrvr c [paBI,InaMI,I TexHHKI4

6esonacHocrrrr npu o6parrleHrru c BerrlecrBauu vr ra6opatopurtu o6opyAoBaupleM,

rrpeAcTaBJr.f,Tb pe3ynbTaTbr xuMrl1l{ecKofo 3KcrIepHMeHTa B $opue 3aflvcpr

ypaBHeHr4fi coorseTcrByrorrlr4x peaKllwir. u SoprraynupoBaTb BbIBoAbI Ha ocHoBe

3Tr4X pe3ynbraroB;
yueuufi KprlTrltrecKu aHaJrkr3krpoBarb xuMl4r{ecKyrocif oprraupoBaHHocrb

rauSopuarlHo, nonyqaeMyro kr3 pa3Hbrx HcroqHHKoB (cpe4crea Maccosofi

KoMMyHu :rrat\vrkr, tr{utepner n 4pyrux);



cSopvrupoBaHHocrb yueuufi co6ruo4arr npaBr4na oKororurrecKr{
qenecoo6pa3H0f0 rroBeAeHr,r{ B 6ury 14 TpyAoBofr Ae[TentHocrr,l B uenflx
coxpaHeHl{r cBoero 3AopoBbfl pr oKpyxarcuqefi npupo4nofi cpe.qbr, oco3HaBarb
ollacHocm no:4eficrBr4fl Ha xrrBbre opraHr43Mbr orrpeAendsnrrx BerlecrB, roHr,rMas

cMbIcJI [oKa3areJlr IIAK, rrorcH{Tb Ha rrpuMepax cnoco6rr yMeHbrrreHa, LI

npeAorBpaqeHr{, r4x BpeAHoro Bo3Aeitcr'skrs Ha opraHH3M rrenoBeKa;

4nx o6yrarcrr1l4xc.tr c orpaHuqeHHbrMlr Bo3MoxHocrf,Mrzr 3AopoBbg: yMeur4e

npuMeHqrb 3HaHI4rI o6 ocHoBHbrx AocryrrHbrx MeroAax rro3HaHr4f, BerqecrB 14

xr4Muqecrux xnneuzfi;

Anfl cJIerIbIx 14 cna6oeraArrqrax o6yvaroqvxcfl: yMeHHe HcrroJrb3oBarb

penre$no-Tor{eqHylo cucreMy o6osnaqeunfi JI. Epafin fl Anfl 3artnat4 xr4Mt4r{ecKr4x

Qopuyn.
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