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TIOfl CHIITEJIbHA.fl 3AIIICKA
flporparvrrvra no xurMr4r4 Ha ypoBHe cpeAHero o6qero o6pa:onanur

paspa6orana Ha ocHoBe (De4epamHoro 3aKoHa or 29.12.2012 J\b 273-(D3 (06
o6paronaHprur B Poccuficxofi @e4eparlvrv>>, rpe6onauuit x pe3ynbraraM ocBoeHus

Qe4epamnofi o6pasonarerurofi rporpaMMbr cpeAHero o6qero o6pa:onaHur
(oon coo),
o6pa:onareJrbHoM

yre6noro [peAMera <<Xuuns>> n o6pasoBareJrbHbrx opraHr,r3arlurx Poccnficrofi
@e4epaquu, peaJrrr3yroqnx ocHoBHbre o6pa:onareJrbHbre

ocHoBHbrx roloxegufi <Crparerun paSBlaTurfl Bocrrr{TaHr{{

@e4epaquu Ha rlepuoA to 2025 roAa) (Pacnopn(eHr{e flpanurelbcrBa P(D or
29.0s.201s J\b 996 - p.).

OcHony IIoAxoAoB r parpa6orKe rrporpaMMbr rro xvrMvw\ K orrpeAeJreH[K)

o6qefi crparerull o6yrenux, BocnuTanvrs, 14 pa3Burufl, o6yrarorquxcfl cpeAcrBaMr4

y.re6Horo npeAMera <<Xurraprs>) Ans 1G-11 Maccos Ha 6agosoM ypoBHe cocraBr4Jrlr

KoHIIerIryiuIbHbIe noJroxeHr,rs @fOC COO o B3ardMoo6ycloueHHocru qeleft,
coAep)KaHpIt, pe3yJlbraroB o6yreuux v rpe6onaHnfi K ypoBHro rroAroroBKn
BhrrrycKHr4KoB.

XuMu.{ecroe o6pasouauue, tIoJIyr{aeMoe BbrnycKHLlKaMr4

o6rqeo6pagoaaremHofi opraHrr3arlr4rr, flBrrs.ercs. HeorbeMJrerraofi qacrbro r,rx

o6pa"ronaHHocrn. Ono cnyxr{r 3aBepruanulr{M 3TanoM pezrnrl3arlprr4 Ha

coorBercrBylouleM eMy 6arosoM ypoBHe KJrK)rreBhrx qeHHocrefi, [pucyqr{x
qeloctrofi cucreMe xl4MlrqecKoro o6paronannr. 3rn rleHHocrr4 KacaK)Tct
rlo3HaHut 3aKoHoB rlpplpoAhr, Qopur,rp oBanprfl, Mr4poBo33peHrrr u o6u1efi Kynbryphr
qeJIoBeKa, a raKxe gKonoruqecKll o6ocnosaHHoro orHorueHl4r K cBoeMy

3AopoBblo u npnpo4Hofi cpeAe. Pearu:yercr xnMlrqecKoe o6pa:onanue
o6yuatoqvxcs Ha ypoBHe cpeAHero o6qero o6pa:oBanufl, cpeAcrBaun yve6Horo
[peAMera <<Xurraus>>, coAepxaHlre vr [ocrpoeHr,re Koroporo orrpeAeJreHbr B
lpofpaMMe rlo xLIMuIa c y.r€ronr cnequQuxu HayKr4 xvruvrv, ee 3HaqeHrrr B

no3HaHuu rIpHpoAbI rr B Marepua-nrHofi )KH3HLI o6rqecrsa, a raKxe c yr€rovr
o6qux rlenefi v [puHrlkrnoB, xapaKTepu3yrouux coBpeMeHHoe cocroqHlre
c I{creMbr cpeAHero oOulero o6pasona Hprfl, B Poccufi cxofi @e4ep a\vu.

Xuv'us. KaK gJIeMeHT cr4creMbr ecrecrBeHHbrx HayK Hrpaer oco6yo poJrb B

coBpeMeHnofi qnnIElrkr3a\Lru, B co3AaHrlu nosoft 6asu Marepr4anrHofi KyJrbrypbr.

OHa sHocur csofi BKJIaA n SopurnpoBaHr{e parlrroHanbHoro HayqHoro MbrrrrJreHrir,

B co3AaHI4e IlenocrHoro npeAcraBJreHr4r o6 oxpyxarcueM Mlrpe KaK o eAuHcrBe
lpLIpoAbI I4 veroBeKa, Koropoe Qoplaupyercfl B xr,rMr4r4 Ha ocHoBe rroHnMaHvrt
BeITIecTBeHHOTO COCTaBa OKpyXarcUIefO lt''{Idpa, OCO3HaHUT B3ar,rMOCBfl3U MeXAy

crpoeHl4eM BeIrIecrB, rIX csoficrsal\alr u Bo3MoxHbrMr,r o6lacrruu rrpuMeHe:anfl.

IIpeACTaBJreHHbrX

craHAapre COO,

B

c

@e4epamuou rocyAapcrBeHHoM

y.r€ronr Konrleuqnz [perroAaBalnln;t

lporpaMMbr, pr

B Poccuficxofi



Tecso B3al4MoAeitcrsyt c ApyrlrMrd ecrecrBeHHbrMLt HayKaMrd, xnMnfl craJra

HeorbeMJleIr,tofi qacrblo unponoft Kynbrypbr, neo6xo4r4MbrM ycnoBr{eM ycfleruHoro
TpyAa v xr{3HLI Ka)KAoro qJreHa o6qecrsa. ConpevreHHzlr xnv,lar KaK HayKa

co3r,rAarerbHafl,, KaK HayKa BblcoKr4x rexsoloruft HanpaBJreHa Ha perrreHHe

rno6alrHrx npo6leu ycrofi.rnnoro pa3Burkrs. rreJroBeqecrBa cblpbeBol4,
gHeprerl,Iuecrofi, nuqesofi, gKoJroruqecrofi 6esonacHocrra tr oxpaHbr 3AopoBbs.

B coorBercrBuu c o6quun qenf,Mrr vr rrprrHrlnrraMr4 cpeAHero o6ulero
o6pa:onaHur coAepxaHue rrpeAMera <<XunuEs>> (10-l I ruaccrr, 6a:onrrfi ypoBeHb

I{3fIeHI,It) opuenrupoBaHo rpelrMylrlecrBeHHo ua o6ulerynbrypHyro rroAroroBKy
oor{arcIIIvrxcs., nrrpa6orxu MupoBo33peHqecKrax

opr,reHTupoB, xr43Hb corlr4yMa, rrpoAonlKeHnt

HeooxoAuMyro r{M AIrfl
VCNEIIIHO|O BKNIOqEHLI' B

o6pasonaHnfl. B pa3nuqHbrx o6racrrx, He cBs3aHHbrx HerrocpeAcrBeHHo c xnuuefi.
Cocragrsrculr4Mpr rrpeAMera <<XHNau.s) rBJrrrorcr 6a:oerre Kypcbr

<OpraHIavecK€rf, xI{MrIt)> kr <O6qar n HeopraHr{qecKar xrrMlrr), ocHoBHbrM

KoMrIoHeHToM coAep>Kannt Koropbrx rBJrrrorcr ocHoBbr 6asosofi HayKr4: cncreMa
glaanuit rlo HeopraHlatlecKoit xurtuu (c nxnroveHLreM zlrra:auia rar o6qefi xnuuu) u
opraHllqecxofi xuMr4u. (DoprraupoBaHue Aansofi cncreMhr sHaHufi rrpu r43f{eHuvt
rpeAMera o6ecne.{zsaer Bo3MoxHocrb paccMorpeHnfl Bcero unoroo6pasrEx
BeIrIecrB Ha ocHoBe o6qux uouxrHfi, 3aKoHoB u reopHft xvrMvtur.

Crpyrrypa coAepxannfl KypcoB - <OpraHurrecKar xrrMr,rr)> u <<O6t4ar_ vt

HeopraHllqecKutf, xI,tMI4t>) cQoprraupoBaHa B rrporpaMMe no xvMuu Ha ocHoBe

cl{creMHoro rIoAXoAa K l43freH}rro yue6uoro Marepr4ana u o6yclouena
HcropuqecKu o6ocHosaHHbrM pa3BlrrrreM zrtanui't Ha onpe4eneHHbrx
TeoperurlecKl4x ypoBHtx. Tar, B Kypce opraHr4rrecrofi xuuuvr BerrlecrBa
paccMarpuBalorct Ha ypoBHe Kraccr{qecroft reoplur crpoeHr,rr opraHr4qecKr,rx

coe4uHeHufi, a raK)Ke Ha ypoBHe crepeoxr{MuqecKr,rx 14 gneKTpoHHbrx

rlpeAcraBteuuit o crpoeHulr BerrlecrB. CseAeHLrs o6 r43yqaeMbrx B Kypce
BelrlecrBax Aalorct B p€BBIaTI4LT - or yrJreBoAopoAoB Ao cnoxHux 6uoloruqecKr,r
aKTUBHIIX coe4nHenufi. B Kypce opraHlrqecxofi xpruvru lonfraror pa3BHTue

cQopvrnpoBaHHhle Ha ypoBHe ocHoBHoro o6ulero o6pa:oBalvfl [epBoHaqarrbHbre
rlpeAcraBlrenufl o xrrMl{qecrofi cBt3I,I, xnaccnQuKarl}IoHHbrx rrpu3HaKax BerrlecrB,
3aBIIcLtMocrn csoficrB BeqecrB or Lrx crpoeHng, o xlrMurrecKofi peaxqnra.

llol HoBbIM yrnoM 3peHLrr B rrpeAMere <<Xuruur>) 6arosoro ypoBH{
paccMarpvrBaercfl llsyreHHufi Ha ypoBHe ocHoBHoro o6qero o6pa.:oraHrax
Teoperl4tlecrnfi MarepH€ul u SaxtonornqecKne cBeAeHr{r o BerrlecrBax kr

xr,rMr.rqecKofi peaxqun. Tar, B rracrHocrr,r, B Kypce <O6rqas H HeopraHr,rqecKat
xI{MI4{>) o6yrarorquMct rlpeAocraBJrterc{ Bo3MoxHocrb oco3Harb 3HaqeHrre

[epl4oAnr{ecKoro 3aKoHa c o6ulereoperriqecKux r4 MeroAoJrorr,rqecKrrx rrosnqnfi,
rny6xe noHf,Tb r,rcropuqecKoe H3MeHeHrle @yHrqrEfi 3Toro 3aKoHa or
o6o6rqaroqefi .qo o6rscHsrorqefi pr rporHo3trpyroqefi .



Egunal crlcreMa snaluir o saxHefi[plx BelrlecrBzx, r4x cocraBe, crpoeHr4l4,

csoficrsax u rrpuMeHeHu[I, a raKx(e o xprM]rrecKr{x peaKrlr{f,x, r4x cyulHocrlr H

3aKoHoMepHocrtx rlporeKaHur AolorHrercs B Kypcax 10 u 1l KnaccoB
oJIeMeHraMV coAepxaHllt, I4MeroqrlMrr KyJrbrypororu.recrufi Lr npuxna4Hofi
xapaKTep. 3ru 3Hallafl, cnoco6crByror noHnMaHwo B3alrMocBr3rl xr.rMnr4 c

ApyrHMIl HayKaMI,I, pacKphlB€ru e€ ponb B no3HaBarelruofi u [paKTnqecrofi
AetreJlbHocrl4 qeJIoBeKa, cnoco6crBylor BocuHTaHHro yBax(eHLrr K npoqeccy
TBopqecrsa e o6racrrr reopr4vr vr [paKTHqecKI4x rrpr4Jrox(enufi xunl,tn, troMoraK)T
BbIrrycKHLIKy opneHTl4poBarbcr B o6qecrseHHo H JruqHocrHo 3HarruMbrx

cTpoeHr4eM, no3HaBaeMocTb

perueHr4s rporr4Bope\uir
[pr{poAHbrx rBJreHr4r4 rryTeM

Me)I(Ay HoBbrMrr Sarranrra u

upo6neuax, cBt3aHHbIX c xuur,reft, KpuruqecKu ocMbrcJrr{Barb uHQopuarlr,rrc u
npl4MeHf,Tb ed Anfl noIIonHeHHt zuauuit, perueHr4f, r.rHTeJrJreKTy€urbHbrx vl

gKcnepI4MeHT€LIIbHhIX I{ccJreAoBareJrbcKHX 3aAaq. B qenolr coAep)KaHue yue6noro
rrpeAMera <<Xnuup> .uaHHoro ypoBHfl r,r3yrreHr,rr opr4eHTupoBaHo

Soprr,rupoBaHl,Ie y o6yraroquxcr Mr{poBo33peHqecKofi ocHosrr AJrr rroHnMan:afl

QunocoScKHX u4eit, TaKTIX KaK: MarepuanbHoe eAr,rHcrBo HeopraHr4qecKoro r4

opfaHl4r{ecKoro Mupa, o6ycloueHHocrb csoficrn BerrlecrB vx cocraBoM vl

rIpeArIocbIJIKaMH, oco3HaHI,Ie ponu xurv'l,zlz' B perueHr4u 3Konorr4qecKlrx upo6leu, a

BOCfrnTaHr{r, pa3BuTus u coq[€urr43arlnLr

TaKxe npo6neu c6epexeHur oHeprerr{rrecKux pecypcoB, cbrpbr, co3AaHrlr HoBhrx
TexHoJroruit u uarepu€uroB.

B nJraHe perueHr{r 3aAaq

o6yuarorqnxcfl, rlpllnxrble uporparrauoft ro xuwnr noAxoAbr K orrpeAeneHuro
coAepxaHl{.f, 14 rlocrpoeHl4s rrpeAMera rpeAycMarpr,rBarcr $oprvrupoBaHr,re
yHHBepctrnbHblx yve6Hrrx 4eftcrnufi, IaMerouryrx 6a^:oeoe 3HaqeHue Anfl
pa3ruqHblx BHAoB AetrenbHocrr,r: perueHr{f, npo6leu, rroucKa, aHaJrn3a pr

o6pa6orxu uHSoprraallun, ueo6xo4nMbrx Anr uprao6perenr4s, orrbrra npaKTuqecroil
I4 I,IccJleAoBareJlbcxofr 4exrenbHocrl4, 3aHuMaK)rqefi naxHoe Mecro B rro3Ha[uhr
XI4MHH.

B [paKTrrKe [peno.qaBaHnfl. xprMr,ru KaK Ha ypoBHe ocHoBHoro o6qero
o6pa:onaHllt, TaK I{ Ha ypoBHe cpeAHero o6rqero o6pa:oBaHvr,fl,, npu onpeAeneHur4
coAep)Karelrsofi xapaKTepvcrr4Kvr rlelefi r,r3yr{eHr4r npeAMera HarrpaBneHr4eM

nepBocrenennofi 3Haql,IMocru rpa4urlnoHHo npzsHa€rcr Qoprrar4poBaHr4e ocHoB
xrlMI4rlecKofi uayxu rcax o6lacrl4 coBpeMeHHoro ecrecrBo3*anvtfl, npaKTr4qecrcofi

AetreJlbHocrl4 qeroBeKa rr KaK oAHoro n3 KoMrroHeHToB uzponoft rynrryprr. C
MeroAl4qecrofi ToqKLI 3peHI4rI rarofi noAxoA K orrpeAeJreHlrro qelefi r,r3ytreHgt
lpeAMeTa flBJrfleT cfl BnoJrHe orrpaBAaHHhrM.

CouacHo AaHnofi ToqKe 3peHvs rJraBHbrMLr rlenrMlr H3yqeHr.rr [peAMera
<<Xuuur>> Ha 6a:oeoM ypoBHe (10 -11 xn.) rBJrrrorcr:

SoprraupoBaHrle

SKCIIepr4MeHTa Vr

TeopeTr,rqecKI4Mlr

cncreMbr xlrMurrecKr4x gnaHrai KaK eaxHefiuefi
ecrecrBeuHo-HayqHofi rapruHbr Mprpa, B ocHoBe rcoropoficocraBrsrcruefi



Jlexar KrroqeBbre rroHflTr,r-fl, Qyu4arraeHT€rJrbHbre 3aKoHbr r4 Teopr4r.r xprMrrr,r,

ocBoeHl{e t3blKa HayKI{, ycBoeHI,Ie H rroHLrMaHI,Ie cyulHocTr{ AocTyrrHbrx
o6o6qenufi rranpoBo$peHqecKoro xapaKTepa, o3HaKoMJreHpre c ncropuefi
HX pa3BI{TVfl U ATAHOBJTeHT4JT;

. QopnanpoBaHlre u pasBurue npeAcraBlenufi o HayqHbrx MeroAax [o3HaHHt
BeIrIecrB u xplMl4qecKux pearqufi, neo6xo4tEnmrx Anfl npr.ro6perenufl
yvrenrafi opueHTlapoBarbcr B Mr,rpe BerrlecrB v xr{Mr,rtrecKux lnleuufi,
plMelou{ux Mecro B rlplrpoAe, B rrpaKTu.recrofi u rroBceAnesnofi )Kvt3Hvr;

o po3BHTlre yMeHr4fi u cnoco6os AexreJrbHocrr,r, cBq3aHHhrx c HaolroAeHr.reM H

o6trcneuueu xnMrlqecKofo gKcrIepIiMeHTa, co6ruo4enneru [paBun
6esonacHoro o6paq envrfl c BerrlecrBaMlr.

Hapr4y c grllM, coAepx(arenbHar xapaKTeplrcruKa rlerefi v sa4a't v3yLreHvrfl

[peAMera B nporpaMMe rro xLrMvru yroqHeHa Lr cKoppeKTupoBaHa B coorBercrBr4r4

c HoBIIMLI [pUOpI4TeraMU B CraCTeMe CpeAHerO O6UIerO O6parOBAHr4t. CerO4nX n
npenoAaBanvru xvruuvr B 6onrruefi creneHr,r or4a€rcr [peAlor{TeHlre
npaKTl4qecrofi KoMnoHeHTe coAeplKaHu{ o6yveHne, opr4eHruponannofi Ha

rloAroroBKy BbIrIycKHlIKa o6qeo6p€BoBareJrbnofi opraHr43ar\vru, BnaAeroqero He

Ha6opona znantuit, a QynrquonamHofi rpaMorHocrbro, To ecrb cuoco6auu u
yMeHrrf,Mrl aKTHBHoro Ironf{eunfl. gr^ar.ult H rrplrMeHeHnfl, rrx B pea-uruofi }cr,r3Hrr

AJrr peueHr,rr npaKTr4qecKr{x 3aAaq.

B cBr3r4 c sTHM npr4 r.r3rreHrdu rrpeAMera <<Xurr,rns> AoMriHupyroqee
3HaqeHrre npno6petanr raKue IIenI4 Lr 3aAarIH, KaK:

aAarlTal{ltr o6yuaroqnxct K ycnoBr4rM AraHaMuqHo p€BBr{Baroqerocr Mr4pa,

Qoprr,rnpoBaHne r,rHTenneKTy€rJrbHo pa:nntofi JruqHocrr4, roronofi K

carraoo6paroBaHpllo, corpyAHllqecrBy, caMocrorrenbHoMy rrpnHrrr4ro rpaMorHbrx
peruennfi B KoHKperHbIX xI,I3HeHHbrx cr{Tyarll1.f,x, cB{3aHHhIX c BeIrIecrBaMr4 Ll ux
rrpHMeHeHr,reM;

QopuupoBaHr4e y o6yuaroqLrxcfl, KJrrotreBhrx HaBbrKoB (xlrcvenux
yHr4BepculJrbHoe 3HarreHrre Ant pa3nr,rrrHhrx BLTAoBKoMrrereHrlr4fi), r,rMeroulr4x

AetrenbHocrH: peIueHI,It npoblerrl, rIoI,IcKa, aHalru3a u o6pa6orrcz uH$opMarlun,
ueo6xo4zurtx AIrfl npuo6peteHkrfl onbrra AesrenbHocrtr, Koropaf, 3aHr,rMaer
BDI(HOe MeCTO B rro3HaHr4r{ XVTMVLVL A TaKXe Anfl OrIeHKpr

sKOrOrUqeCrOfi oesonacHocrH xapaKTepa BrftrflHr4fl BerrlecrB kr

[poqeccoB Ha opfaHr,r3M qeroBeKa r{ rpupoAHyro cpeAy;
pa3BHTne no3HaBareJlbHbrx I4HTepecoB, HHTeJIJreKTyZUrbHhrx r4

cnoco6nocrefi o6yraroqnxcfl: cuoco6Hocrr4 caMocroflTeJrbHo upno6perarb HoBbre
3uaHus. no xI,IMHLI B coorBerarBvrv c )Kr{3HeHHbrMLr norpe6uocrr.uv\ r,rcnoJrb3oBarb
coBpeMeHHue nuQopMaIIIaoHHbIe rexHoJrorr,ru AJrr rroucKa H aHarrzsa yue6Hoft u
H ayq Ho - rt onynrp Ho fi u HS op rra arlnlz xrdMuqe c Ko ro coA ep ]KaHufl .;

SoprrazpoBaulle u pa3BI,ITrIe y o6yraroquxcr accoqlraruBHoro u rorr4qecKoro

c nosuquft
XHMI,IqECKI,TX

TBOPTIeCKnX

MhIIuJIeHHr, na6lrcAarenbHoctu, co6paHHocrr4, aKKyparHocrn, Koropbre oco6enHo



HeooxoAr{Mbl, B qacTHocTr{, IIpH IInaHI{poBaHuI4 14 IIpoBeAeHI,I}r XUMT4qeCKOIO

sKCrrepnMeHTa;

BocnI,ITaHI,Ie y o6yvaroquxcr y6ex4ennocru B ryMaHucrrE.recrofi
HarIpaBneHHocrLI xvIlavIvI, e€ saxHofi ponn B perueHrru rroOamnrrx npo6nena

paqploHanbHofo rrpHpoAoloJrb3oBaHHr, fronoJrHeHr,rs gHepreTr4qecKux pecypcoB 14

coxpaHeHnt npldpoAHoro paBHoBecur, oco3HaHnr Heo6xoAnMocrr,r 6epexHoro
orHollreHu{ K rtpllpoAe u cBoeMy 3AopoBbro, a raK)Ke upno6pereHvfl orrbrra
LICnOJTr3OBAHUfl IOJDAIeHHrTX gnaUUft Anfl fipnnflTnfl, rpaMOTHbrX perUeHUfi B
cI4Ty aI\UflX, C Br3 aH HbIX C Xr4MtIqeC KUIMI1I flB IIe}IIdfliMLt.

B yue6Horr,r rrJraHe cpeAHero o6qero o6pasonaHur rrpeAMer <<XuvuEs>>

6a":osoro ypoBHr BXoATIT B cocraB npe.qMerHofi o6racrn <<EcrecrBeHHo-HayqHbre

npeAMeTbr).

O6utee ql{cno qacoB, orne46uHbrx Anr krcyqeHufl xvrvtvrv, na 6a-:oeoM ypoBHe

cpeAHero o6qero o6pasonaHrrr, cocraBJrrer 68 .racos: s 10 KJracce - 34 qaca (l
qac B ne4eruo), s 1l Knacce -34 qaca (1 vac n ne4eruo).



c oAE PXAHT,TE OBytIEHIIfl

10 KJIACC

O PTAHI,TTI E C KA.fl XUMI,Iq

TeopernuecKne ocHoBbr opraH[qecrcofi xuMnrr
llpe4rraer opraHurlecrofi xuMLrH: eE nosHlrrcHoBeHr4e, pa3Blrrue u 3HaqeHue B

nonln{eHllrl HoBbIX BeIIIecrB u Marepr4€uroB. Teopnr crpoeHurr opraHurrecKux
coeAI,IHeHnir A. M. FyrnepoBa, e€ ocnonHbre rroJroxeHnfl,. Crpyxrypnue Qopnaylu
opIaHHrIecKLIX BeIIIeCTB. fOUOnOrnr, U3OMepUr. XnirAUqeCKar CBr3b B

opfaHHqecKHX coeAprHeHuflx - oALrHapHbre r{ KpaTHbre cBr3r,r.

llpe4cranneHl4e o KJlaccuQuraqun opraHurrecKux BerrlecrB. HorneHruarypa
opraHI,IqecKI,IX coe4IaHeruEfi (cucreuarnvecrcar) u rpr{Blr€rJrbHbre Ha3BaHut

naxneft uu4x rrpeAcraBr,rreJrefi xrac c os op raHraqec Kr{x BetuecrB.

SrcuepunaeHT€LilbHble MeroAbr rr3f{eHLrr BerrlecrB }r lrx lpeBpaqenufi:
o3HaKoMneHHe c o6pasqarrau opraHur{ecKrrx BerrIecTB v MaTepr4€ulaMr4 Ha r{x
ocHoBe, MoAenI4poBaHLIe MoJreKyn opraHur{ecKnx BeuecrB, Ha6mo4eHze vr

o[ucaHrre AeMoHcTpaIIvoHHbrX OnbrTOB rro lpeBparrleHurc opraHHrrecKHx BerrlecrB
rrpr,r HarpeBannr (nnaaleHue, o6ymrrBaHue u ropenue).

VruesoAopoAbr
ArraHrr: cocraB vr crpoeHr{e, foMoJrorzqecrufi pflA. Meran v graH

npocreEruue [peAcraBvITeIrH €lrrKaHoB: Susnvecxue v xuMuqecK]re csoficrea
(pearquu 3aMerrleHr{rr v, ropenur), HaxoxAeHrre B rrpr4poAe, ronyr{eHne yr

IIpLrMeHeHr4e.

Alxenrr: cocraB H crpoeHr{e, roMoJrorr{qecKlrfi pra. Srulen u npoluneH -
npocrefturue [peAcraBrTeJru ttrrKeHoB: @u:uuecrue u xrlMuqecKr.re csoficrsa
(peaxqr,Iz rl{AprrpoBannvIn, rturoreH[poBaHr4-f,, rkrqpararruv, oKr,rcJreHl4r v
rronnMepr{:aquu), nonyqeHue r4 rrp[MeHeHue.

ArxagueHrr: 6yra4uen-1,3 u naernn6yragueH-1,3: crpoeHr,re, naxHefturue
xLrMLIqecKue csoficrna (pearIIH{ [onuMepu3arlun). flonyqeHue cuHTerLrqecKoro
KayqyKa rr pe3rHbr.

AlruHn: cocraB u oco6euHocru crpoeHrlr, roMoJron{qecxnfi pr4. Aqerr4neH
upocreftunfi [peAcraBHTeJIb €trIKr,rHoB: cocraB, crpoeHr,re, Qn:uuecKue v

xIIMI{rrecKue csoficrna (pearquu nlApupoBalaufl., rarroreHnpoBalr.u4 ru,qpararla4,
ropeHzr), [oryrreHrre u [pr,rMeHeHue.

Apenu. Bensor: cocraB, crpoeHr.re, SnauvecKne rr xt4Mr,rqecKue csoficrsa
(pearqun r€uloreHrrpoBaHut Lr HlrrpoBanut), [onyqeHr4e Lr [prrMeHeHr4e. Tonyon:
cocmn6, cmpoeHue, Qusuvecrcue u xurttutlecKue ceoilcmea (pearcquu
zcLnozeHupoaoHufl u Humpo6auua), noryqeHue u npuwteHeHue. Torcn.rHoc6



flpupo4nue I4crolIHt4KI4 yrneBoAopoAoB. flpupo4Hufi ra3 u nonyrHble

He$ranrre r€Bbr. HeQrr u eE nponcxo)KAeHue. Cuoco6u uepepa6orxu ueSrn:
neperoHKa, KpeKHHr (repvruvecruit, KutaJrvrvvecrufi), tII4ponI43. llpo4yrrrr
uepepa6orxra HeQrvq vrx [puMeHeHue B npoMbrruJleHHocrll u e 6ury. Kauennufi
yforrb H rpoAyKrhr ero nepepa6offiu.

3rccuepunaeHTzlrrbHbre MeroAhr ra3f{eHllf, BeqecrB
o3HaKoMJreHLre c o6pa^:qarrau nJracrMacc, Kayr{yKoB vr

<<He$rr>> pr <<Yrom>>, MoAeJrlrpoBaHlre MoneKyn

r€LloreHonporr3BoAHbrx, [poBeAeHue uparcruqecrcofi pa6orH: uonyqeHlre gruneHa

I4 LI3yrIeHI,Ie eIO CSOfiCTS.

Pac.{€rHrre 3a.uaqu.

Brr.rl4creHl,Is rro ypaBHeHr4ro xr,rl{pr.recrofi peaKrlr,ru (uaccrr, o6rdrraa,

KOIUqeCTBa IICXOAHO|O BeIIIeCTBa HnLr [pOAyKTa peaKrIUrI IIO r.r3BeCTHbrM MaCCe,

o6reuy, KoJrlrqecrBy oAHoro rr3 rlcxoAHbrx BerrlecrB Lrnu [poAyKToB pearquu).
Kuc.lropoAcoAepr(aul[e opraH tl qecKlle coeA Il HeH Hfl

flpe4enrHue oAHoaroMHbre crrr4prbr. Merasor H gTaHoJr: crpoeHr,re,

Susu.recrne v xuMllqecKr,re cBoficrBa (pearquu c aKTuBHbrMI4 MerzurJraMrr,

fzlrrofeHoBoAopoAaMrr, ropeHne), nplrMeHeHr4e. BoAopo4Hue cBfl3pr MexAy
MOneKyJIaMU Cnrrpron. ,,{eficral{e MeraHoJra r,r 3TaHoJra Ha opfaHH3M qeJroBeKa.

MHoroaroMHble crurprbr. SrureHrltuKoJrb u rnuqepr{H: crpoeHxe,

Qnsz.recrue u xI4MI4qecKLIe csoficrsa (ssalaN,IoAeficrgue co ulenor{HhrMrr

MerarIJIaMI4, KarrecrBeHH€tf, peaKrlur Ha MHoroaroMHbre curapru). .{eficrnue Ha

op raHI{3 M q eJIo Be Ka. llp uu eu e H r.r e rJrrr qepr4 H a vr srkrneH rJrr.r KoJu.

@eHol: crpoeHlle MoneKynbl, QusuuecKne v xrlMkrqecKr4e csoficrna.
TorcnqHocm QeHona. llpnueHeHrae SeHona.

AlrAerprAu vI KemoHbt. @opnranrAerzA, arler€urbAerlrA: crpoeHr,re,

QIEsnvecrcve v xuMl,MecKue csoficrna (pearqurr oKr4cJreHur pr BoccraHoBJreHr,rr,

KaqecrBeHHbre pearqnu), rroJqrqeHr,re u [pr{MeHeHr{e.

apeHoB. feHeru.recras cBr3b MexAy yrneBoAopoAaMl{, [pI,IHaAJIexaIqI{MI{ K

pa3nHqHbrM KJIaccaM.

vr ux rpeBparqesuir:
pe3r4Hbr, KonneKrlr,rl4

yrneBoAopoAoB v

oAHoocnoBHbre rrpeAeJrbHbre xap6oHonue Kr.rcJrorbr. MypanruHar u
yKcycHat KI,IcJIorbI: crpoeHl,Ie, SusnvecKlre H xuMrarrecKr,re csoficrsa (cnoficrna,
o6que An.fl Kracca KI4cJIor, peaKrlux erepr,rQutca4nu), rroJryqeHr,re u nprrMeHeHr4e.

CteapuHoBafl, vr oJIeI,tHoBar Kr,rcJrorbr KaK npeAcraBr,rrenLr Bbrcuux xap6oHoBbrx
KrIcJIor. Mula KaK coJIH Bblcruux rap6oHonbrx KucJror, trx Moroqee 4eficrnne.

Croxnue sfrapu
cJro)r(Hbrx eQupon. Xuprr.
ponb xupoB.

KaK rrpon3BoAHbre rap6ononrrx Kr4cJror. fz4ponus
f n4ponus xupoB. flpnnaeHeHue )Kr.rpoe. E raororuqecK€ur

Yueno4rr: cocraB, uaccuSuKarlnr yrneBoAoB (uoHo-, Au- kr

rloJlucaxapu4u). ffforosa - fipocreirrrufir MoHocaxapn4: oco6eHHocrr4 crpoeHr4t
MoJIeKyJIbI, Qusu.recKl4e u xltMprqecKlre cnoficrna (eeauN,roAeftcrsue c



rr4ApoKcHAoM MeAr4(II), oKncJreHlre aMMuar{HbrM pacrBopoM oKcr4Aa cepe6pa(I),

BoccraHoBJreHve, 6poxeHze rnrcKo3rr), naxo)KAeHl{e B rrprrpoAe, rrpr4MeHeHl4e,

6[ororu.recKar ponb. @orocnnre:. (Dpyrro3a KaK H3oMep rnpKo3br.

Kpaxrraar r4 rlennrcno3a KaK npr{poAHbre rroirr,rMeprr. CrpoeHrre KpaxMana u
qennroJro3br. @rasraqecxne v xraMlrtrecKlre csoficrna KpaxM€rna (ru4pora:,
KaqecrBeHHar peaKr{ux c uo4orra).

3xcnepnueHT€rJrbHbre MeroAbr u3yqeHIar BerrlecrB u Lrx [peBparqeuufi:
npoBeAeHr4e, Ha6mo4euue v orrucaHrle AeMoHcrparl[oHHbrx orrbrroB: ropeHr,re

crrnproB, KaqecrBeHHbre peaKrlr,ru oAHoaroMHbrx c[LtproB (oxucreHlae graHona

oKcrrAoM ueau(Il)), MHoroaroMHbrx cnnproB (n:auruo4eficrsue rnurlepr4Ha c

rr{ApoKcr{AoM MeAra(II)), €urbAerr4Aon (orncreHue aMMr.raqHbrM pacrBopoM oKcr4Aa

cepe6pa(I) u rLrApoKcHAoM vre4H(II), B3auMoAeficreue KpaxMarra c no4oru),

npoBeAeHrre [paKT]rqecrofi pa6omr: csoficrsa pacrBopa yrcycnofi KucJrorbr.

Pacq€ruue 3a.[aqla.

Brr.rlrcJienu-s rro ypaBHeHrrro xnlau.{ecrofi peaKIIr.rI4 (naaccrr, o6r€rua,
Korr4qecTBa LrcxoAHofo BerqecTBa LrJrr4 npoAyKTa peaKrlnr4 no r,r3BecTHbrM Macce,

o6r€rray, KoJIlIqecrBy oAHoro Lr3 rrcxoAHbrx BerrlecrB HnLr npoAyKToB pearqrau).

AgorcoAepxaur4e opraHuqecKrle coeArrHeHru.

AIraIaHoxl,IcJIorbI rar arra$orepHhre opraHuqecKr4e coeAr{HeHus,. @usuqecKne

14 xI,IMI,IqecKI,Ie cnoficrsa aMr{HoKrrcnor (Ha npr4Mepe rnnqnHa). BuoloruqecKoe
3HarIeHI{e aMlrHoKr,rclor. fleurl4.{bl.

Eelru KaK rIppIpoAHhIe BhrcoKoMoneKyn.f,pHbre coeAr4HeHtr{. flepnuvuar,
BTopI{r{Hat u rperl,rqHar crpyKTypa 6erron. Xundu.{ecrue csoficrna 6erros:
rl4Aponr43, AeHaryp ar\vrn, KaqecrBeHHhre peaKrlr{r4 Ha 6elru.

3xcnepunaeHTtlllbHble MeroAhr v3yuennfl BerrlecrB Lr r4x rrpeBparqesuit:
na6lroAeHne n olucaHrre AeMoHcrparluoHHhrx orrbrroB: AeHarypa\vr,6elron upu
HarpeBaHur{, r{BerHbre peaKrluu 6elron.

BucorconroJrer(yJrfl pHbte coeArrHeHlrn

OcnoenHe rloH;trrrfl xvvrvrkr BbrcoKoMoJreKyn{pHbrx coeAu:nertuit: MoHoMep,

rIoJII4Mep, CTpyKTypHOe 3BeHO, CTeneHb rrOJrUMepU3ArILlId., CpeAHrr MOJreKyn{pHAfl

Macca. OcHosHHe MeroAbI cr{HTe3a BbrcoKoMoneKyJrrpHbrx coeAuueHufi
nonr.rMepu3arlufl, Lr rroJIr,IKoHAe Hcarlur.

SrcuepnueHTELIIbHbIe MeroAbr u3freHrlrr BerrlecrB u r,rx npeBparqenufi:
o3HaKoMJIeHrIe c o6pasqaMu npnpoAHbrx H LrcKyccrBeHHbrx BoJIoKoH, rrJracrMacc,

KayqyKoB.

MexnpegMerHbre cBf,3u.

Pealu:aqrrt Me)IffIpeAMerHhrx cessefi npn u35n{envrv opraHr,rqecrofi xr{Mulr B

10 KJIacce ocyulecrBJl{ercr qepe3 r4crroJrb3oBaHne KaK o6ulrax ecrecrBeHHo-
HayrIHbIX nou'rtuit, TaK I,I noP.'lrwi,t, tBnsrcquxcr cucreMHbrMI,I An.f, orAeJlbHbrx
npeAMeToB ecTecTBeHHo-HayqHOrO qLrKJra.



O6que ecrecrBeHHo-HafrHbre rroHrrr,rr: rBJreHrle, HayqHrrfi Saxr, rnnore3a,
3aKoH, Teoput, aHaJrvI3, crIHTe3, rnaccr,r$uKarlr4fl,, [epnoAl,IrlHocrb, Ha6nro4enze,

r43MepeHlre, SKcrrepr4MeHT, MoAenupoBaHr4e.

?rszra: Marepr4f., oHepfrIt, Macca, aroM, gneKTpoH, MoJIeKyJIa,

3Heprerr,rqecrHfi ypoBeHb, BerrlecrBo, TeJro, o6t6ru, arpefarHoe cocrorHr4e

BeIIIecrBa, QusuvecKr,re BeJrururHbr Lr eAHHLrrIbr rrx Lr3MepeHr{r.

Euonoru-t: KJrerKa, opraHH3M, 6uoc$epa, o6uen BerrlecrB B opraHn3Me,

QorocuHre:, 6nororuqecKu aKTlrBHbre BerrlecrBa (6enrcu, yrneBoAbr, xlrphr,

$eprueHru).
feorpaQnr: MllHepalrbr, ropHbre [opoAbr, noJre3Hbre LrcKorraeMbre, TorrJrr{Bo,

pecypcbr.

Texnolorux: nI4IrIeBhIe rrpoAyrobr, ocHoBbr parlnoH€ulbHoro flvrraHufl,
MOrcIqUe CpeACTBa, JIeKapCTBeHHbre U KOCMerr{qeCKLre [pe[apaTbr, Marepr4uurbr H3

r,rcKyc cTBeHHbrx r{ cr4HTeTuqecKl{x BoJroKoH.



ITIIAHI,IPYEMbIE PE3YJIbTATbI OCB OEHI4'I IIPO| PAMMbI fIO ){I4JN,/II,fuI

HA EA3OBOM yPOBFm, CPEnrmfO OEITIF'|O OEPA3OBAHLI,I

JIAqHOC THbIE PE 3YJIbTATbI

@fOC COO ycraHaBJrvBaer rpe6oBaHr4r K pe3yJrbraraM ocBoeHrr.r

o6yuaroqvMvrcfl rrporpaMM cpeAHero o6qero o6pasonanur (ruuHocrHbrM,

MerarrpeAMerHbrM u rrpeAMerHuu). HayrHo-laeroAraqecrcofi ocHoeofi Arrfl
pa3paoorKrr uJraHlrpyeMbrx pe3ynbraroB ocBoeHr4r nporpaMM cpeAHero oouefo
o6pasoaa Hnfl flBrrflercf, cucreMHo-AerreJrbHocruufi uoAxoA.

B coorBercrBvrvt c crrcreMuo-AerrenbHocrHbrM rroAXoAoM B crpyKType
JII,IrrHocrHhIX pe3ynbraroB ocBoeHnr rrpeAMera <<Xraurls>> Ha ypoBHe cpeAHero

o6 qero o6pasonaH Hrr BbrAeJreHbr cneAyroqrle cocraBnrroulrae :

oco3HaHue o6yraroqr4uucfl, poccrEficrofi rpax4aHcrofi r4AeHTr4qHocrpr

FOTOBHOCTII K CaMOpa3BHTrrrO, CaMOCTOTTeJTbHOCTH H CaMOOrrpeAeJreHr4n ;

H€t[[rrr4e MOTI{BaIIIU K OoyqeHr{rc;
qeneHarlpaBJleHHoe pa3Br{Tr4e BHyrpeHHrx y6ex4esuit JrurrHocrr{ Ha ocHoBe

KJIK)q e BbIX IIe H Hoc r eit u Ia crop uq e c KI4x rp aI{uquit 6 ar o sofi HayK r4 xvrMI]/.J/,;

roroBHocrb vr cnocoonocrr o6yrarorqvxcfl pyKoBoAcrBoBarbcq B csoefi
AetTeJIbHOCTU IIeHHOCTHO-CMITCJIOBrIMT4 yCTaHOBKaMr,r, [pUCyqrrMI{ qelocrHofi
cr,rcreMe xr4Mr4qecKoro o6paroBaHr4tr ;

H€LIIuque [paBoco3naHufl gKororr4rrecxofi Kynbrypbr ra cuoco6Hocrr4 craBLrrb
qenu u cTpoHTb )rQr3HeHHbre rrJraHbr.

JlnqnocrHrte pe3ynbrarbl ocBoeHr,rr [peAMera <<Xuuus>> Aocrr,rrarorcr B

eAI'IHcrBe yve6Hofi n Boc[LlTaremHoft AerreJrbHocru B coorBercrBuu c

ryMaHrrcTI,IqecKLIMI4, COqrIOKynbTypHbrMr4, AyxoBHo-HpaBcTBeHHbrMt4 rIeHHOCTrMr4

v r44euraMr poccnficroro lpax(AaHcKofo o6qecrna, rpr,rHrrbrMr,r B o6uqecrne
HopMaMH 14 [paBI{naMI4 noBeAeHr,rf,, c[oco6crryrorquura [poqeccaM
caMo[o3HalInfl,, caMOpa3BI{ITlLfl Vr HpaBCTBeHHOTO CTaHOBJIeHUT JrLrr{HOCTr4

o6y.laroqnxcfl,.
JIu'IHocrHHe pe3ynbrarbr ocBoeHnr npeAMera <<Xuvrnr> orpax(aror

cfopnar,rpoBaHHocrb orIbITa no3HaBaremuofi rr [paKTuqecrofi AerrenbHocrr4
o6yvaroqurxcfl rlo peulnn3a\vpr [pr{Hrrbrx s o6qecrBe rleHHocrefi, B ToM trr4cJre B
qacTl4:

l) rpaxaaHcxoro BocrrrrraH[ff :

oco3HaHl{f, odyraroqtrMncs. cBollx KoHcrlrryrllroHHbrx rrpaB u o6ssaHuocrefi,
yBaxeHlrf K 3aKoHy r.r [paBorropr.qKy;

rIpeAcTaBreHLIS O COIIH€InbHbrX HOpMaX v [paBHJrax MexglurrHocTHbrx
orHollreHrafi n rolleKTuBe:



foroBHocrr{ K coBMecrHoH TBopqecKolr AetTenbHocTll upu co3AaHrI}I

yqe6Hbrx [poeKToB, perueHlrr,r yqe6Hbrx u rro3HaBareJrbHbrx 3aAaq, BbrrroJrHeHur4

xr,rMr4q ec Kr4x 9Kcrrepr{MeHToB ;

c[oco6HocTl,I IIoHI{MaTb U np}rHI,IMaTb MOTHBbT, HaMepeHI'It, nOrLrKy Vr

apryMeHTbr Apyfr,Ix IIpu aH€Irru3e pa3Jrr{rrHbrx Br,rAoB yqeoHolr Ae{TenbHocTLr;
2) narpuornqecrcoro BocrrlrTanufl :

IIeHHOCTHOTO OTHOTeHTAT K UCTOpr4qeCKOMy U Ha)ArHOMy HaCneAHrO

oreqecrBe uno fi xvrukru;

yBaxeHl4t K rlpoqeccy rBoprrecrBa B oOracru reopun Lr npaKTurrecKoro

npLIMeHeHI4fl XVrM.Lrlr, OCO3HaHtrr TO|O, rrTO AOCTId)'(eHnfl HayKrr ecTb pe3ynbTaT

AnureJIbHbIX Ha6nroAeuui1 Kponornl,tBblx gKcnepr4MeHT€lrrbHbrx rlor,rcKoB,

nocrorHHoro rpyAa y.rdnux u [paKTHKoB;

uHTepeca v no3HaBaTeJrbHbrx MoTTTBOB B [onyqeHun 14 nocJreAyroqeM
aHaJIrI3e IaH$opnaalluu o [epeAoBbrx .{ocrrDKeHrrf,x coBpeMeHHofi ore.recreenHofi
xHMt4U;

3) 4yxonno-HpaBcrBenHoro BocnuraHrfl :

HpaBcTBeHH OIO CO3HaHr{r, gTLrrIeCKOf O rrOBeA eHl"ds;

cloco6Hocrrl olleHlaBarb ct4Tyarlnkr, cBt3aHHbIe c xI{MrIrIecKIrMr4 rBJre:avrflvra,
lI [pI,IHrIMaTb OCO3HaHHbIe peureHr{r, opueHTupyrcb Ha Mop€urbHo-HpaBcTBeHHbre

HOpMbr r{ rleHHocTr,r;

roroBHocrll oIIeH[IBarb cBo€ uoeeAelaue u rrocryrrKn cBorrx roBapnrrlefi c
nosvqufi HpaBcrBeHHbIx u [paBoBbrx HopM v oco3HaHze nocle4crnnfi 3TLrx

nocTynKoB;

4) QopnrupoBannfl KyJtbrypbr 3AopoBbfl :

noHr,rMaHrr{ qeunocrefi 3AopoBofo u 6egouacnoro o6pa":a )r(H3Hra,

Heo6xoAnMocrl4 orBercrBeHHoro orHorrreHur K co6crnenHoMy Qrasu.recrcoMy rr
[cuxrrqecKoMy 3AopoBbro;

co6moAenn.s [paBnJI 6esouacHoro o6paqeHnr c BerrlecrBaM[ B 6ury,
noBceAHesHoft )KLr3Hr,r r{ B TpyAoeofi AesreJrbHocrr4;

rIoHI{MaHI4t IIeHHOCTI,I [paBLrn vHI'uBrrAy€LIIbHOTO kr KoJrJreKTr4BHOfO

6 es o u ac Ho ro rI o BeA eHr4fl . B cvry arrvrx, yrp o)K aro ulr4x 34 op o B bro v )Kr43Hr4 nroAefi ;

oco3HaHnf, nocJleAcrr,trir u He[prrrrr4r BpeAHbrx [pr4Bbrrrer (ynorpe6reHus
€tltKororl , HapKorrrroB, Kypenut);

5) rpyaonoro BocnrraHnfl :

KoMMyHLIxarunHofi KoMlereHTHocrLt B yve6no-nccneAoBarelrcrcofi
AetrenbHocrr4, o6rqecrneHno roregHofi, TBoprrecrofi u Apyrr{x Br{Aax

Ae{TeJrbHocTH;

ycraHoBKll Ha aKTI,tBHOe yqacrne B perrreHur4 [paKT[qecKr4x 3aAaq
corln€LrrbHofi uanpaBJreHHocru (n paurax cBoefo KJracca, umolu);

I{HTepeca K npaKTr4rrecKoMy H3yqeHHro npo$eccnfi pasnu.rHoro poAa, B ToM
r{I.rcJre Ha ocHoBe npr,rMeHeHnfl. [peAMerHbrx 3HaHr,rfi uo xuuult;



yBaxeHr{r K rpyAy, nroArM rpyAa
|OTOBHOCTI{ K OCO3HAHHOMV

r,r pe3yJrbraTaM TpyAoBofi AerreJrbHocrr.r;
Bbr6opy HHliuBul'yanbHofi rpaeKropHr4

o6pa:onauzr, 6ygyqefi npoQeccuu il peaJrn3a\r4u co6crseHHrrx xr43HeHHhrx

rrJraHoB c yr€rona Jrr,rrrHocrHblx rrHTepecoB, cuoco6nocrefi r xr4ur4rL rrHTepecoB r4

uorpe6Hocrefi o6rqecrBa;

6) ero.nor[rrecKoro BocrrnraHrrfl :

gKoJIorrIrIecKLr rlerecoo6pa3Horo orHorlreHrrg K rrpupoAe, KaK ncrorrHr4xy

cyulecrBo BaHr4fl, xpr3Hr{ Ha 3eule;
rIoHI4MaHI,It rro6amHoro xapaKTepa 3KororurrecKr,rx upo6reru, Blrvrfl:nvrfl

oKoHoMr,rqecKprx npoqeccoB Ha cocrofllliue rrpnpoAHofi u coqualrHofi cpeAbr;

oco3HaHl4t Heo6xoAuMocrpl I4cnoJrb3oBa[Us. Aocruxeuufi xkrMlvrvr Anfr
perxeHr{f, BorrpocoB parllroH€urbHofo rrpprpoAonoJrb3oBaHlrr;

aKTr{BHOfO HenprzflTVrfl geficrnuit, rrpr,rHocrulnx npeA orpyxaroulefi
npl{poAHoft cpe4e, yMeHI,It [porHo3r4poBarb ne6raronpturHbre 3Konorr4qecKr4e
rrocJreAcrBr{r npeArrpnHr{MaeMbrx Aeft crnr,rfi H npeAorBparrlarb rax;

llaJruqufl p€BBrrroro 3KoJloflrqecKoro MhrIlrIeHLIt, gKoJlofu.Iecrofi KyJlbrypbl,
oIIbITa AeqrenbHocru gKoJrorr4rrecrofi HarrpaBneHHocrrd, yMeHr,rt
pyKoBoAcrBoBarbcfl LrMr4 B [o3HaBareluroft, KoMMyHLrKarLrBHofi u coqualrnofi
IIpaKTIrKe, c[oco6Hocrpr v yMeHLrr aKTIaBHo nporr,rBocrorrb rrAeonofrrr4
xerraoQo6ura;

7) qenHocr[ HayrtHoro rro3naurrfl:
c$oprunpoBaHHocrl{ Ml{poBo33peHkrs., coorBercrByroqero coBpeMeHHoMy

ypoBHrc pa3Br4Tr4fl HayKH n o6ulecrseHHofi npaKTr{Kr4;

noHuMaHlrr cuequouxn xvM,'Lrv KaK HayKr4, oco3HaHHf, e€ ponu B

$opr'rupoBaHvrv pall?IoH€rilbHoro Ha) rHoro MbrrrrJreHnr, co3AaHuLr rleJrocrHoro
rpeAcraBrrennfl o6 orpyxarculeM Mr,rpe KaK o eAr4HcrBe

no3HaHrru [pupoAHbrx 3aKoHoMepHocrefi v perueHr,rr4

rpr{poAHofo paBHoB ecnfl;
y6ex4€nHocrra

rIr4BUnn3AIfULr: B ee

co3AaHI,Iu Hosofi 6asH Marepl{€ulruofi Kynbrypbr, perueHr{u uo6a-ubHbrx npo6lervr
ycrofivunoro pa3BETI4t rleJloBeqecrBa - cbrpbeBofi, eHeprerr4qecKofi, nurqen ofi, u
3KoJrornqecrofi 6esonacHocrla, B pa3BlaTuvr vreAurlr4Hhr, o6ecne.reHun yclonufi
yclleluHoro rPYAa H sKororl4qecKu rorraSoptHofi xr{3Hr,r Ka}(Aoro qreHa
o6rqecrna;

ecrecTBeHuo-Hay'rHofi lpaMoTHocru: TIoHHMaHHT cyrrlHocrr{ MeroAoB
rIo3HaHI{t, ucrroJlb3yeMblx B ecrecrBeHHblx HayKax, cnoco6HocrLr rrcrroJrb3oBarb
nonf{aeMble 3HaHI{fl illrfl, anaJru3a u o6rqcueHufl. sr'ileHuir oKpyx(arcqero MLrpa pr

rIpoI4cxoAtIrIHX s HEN,I LI3MeHeHuit, yuennn Aenarb o6ocuonaHHhle 3aKJrrorreH:ufl Ha
ocHoBe Hayr{HhIX Saxroa v LrMelouluxcr AaHHhrx c Uenbro 11oryrreHldg

rpHpoAhr r4

IIpooneM

qeJIoBeKa, B

coxpaHeHr4t

B oco6ofi 3Haqr4Mocrr{ xurMr4v Arrfl conperrreuHofi

ryMaHr{cruqecrofi HarrpaBneHHocrr,r yr saxHofi poJrr4 B

AOCTOBepHbrx BbrBoAoB;



CIIOCO6HOCTIA CAMOCTO'TCJIbHO I4CNOJIb3OBATb XI{MLIIIECKLIC 3HAHI4fl NNfl

perrreHrrr npooneM B pe€urbHbrx x([3HeHHhrx crrrya\I/l'^x;
HHTepeca K no3HaHuro H uccJreAoBareJrbcKoft AegremHocru;
roroBHocrrr v cnoco6nocru K HerrpepblBHoMy o6pasonaHuro

cauoo6pa^:oBaHlrro, K aKTuBHoMy flonyqeHuro HoBbrx sHaHrafi rro xLTv.laH B

coorBercrBur c )KH3HeHHbrMLr rlorpe6uocrrun;
IlHrepeca x oco6euHocrf,M TpyAa B pa3rlrqnux c$epax upoSeccuoHamsofi

,IIEf,TEJIbHOCTI{.

ME TATIPEAMETHbIE PE3yJIbTATbI

MeranpeAMerHble pe3ynbrarbr ocBoeHut yue6uoro npeAMera <<Xnvrus> Ha

ypoBHe cpeAHero o6qero o6pasonaHpr{ BKJrroqaror:

3Haqr4Mbre Arrfl QopunpoBanufl. MrrpoBo33peHvrfl. ooln{arcquxcfl,
Me)KArIcqulnLIHapHue (rvrexlpeAMerHue) o6rqeHayqHbre rroHrrr,rr, orpa)Karoqne
rlenocrHocrb Hayruofi Kaprr,rHbr Mr,rpa v cuequouxy MeroAoB no3HaHur,
plclonmyeMblx B ecrecrBeHHbrx HayKax (uarepur, BerrlecrBo, 3Heprus, flBrreHpre,

npoqecc, cllcreMa, HayrHrrfi Saxr, [puHrlurr, rurrore3a, 3aKoHoMepHocrb, 3aKoH,

Teopr4t, uccneAoBaHvre) na6ruo4eHue, r43MepeHrle, sKcrrepI4MeHT r4 apyrue);
yHllBepc€rnbHble y.re6nrre 4eficrnua (nosnanareJrbHbre, KoMMyHrrKarLrBHhIe,

perynf,rlrnnrre), o6ecne.rnBarcrrlne QopuupoBaHre Syurqzosalruofi
rpaMorHo cru u coqniurbHofi roruuereHrlr4r{ o6yrarorqtrxcfl;

cnoco6nocrr o6yvatoulvxcs. ucrroJrb3oBarb ocBoeHHbre
Mex(AI4cIII4rInI{HapHhIe, Ml4poBo$peHqecKue 3l;.arl'rafl H yHrrBepc€urbHbre yueOnrre
4eitcrnux B flo3HaBarelruofi n coqu€urHofi rrpaKTr,rKe.

MeranpeAMerHble pe3ynbrarbr orpaxarcT oBnaAeHr4e yHriBepc€urbHbrMr.r

yve6Hulrau rIo3HaBareJIbHbIMI,I, KoMMyHr4KarI,IBHhrMLt u peryntrI4BHbIMI{
Aeftcreusl\,Il,I.

On.naAeHue yHI{BepcaJrbHbIMrr y.re6Huun [o3HaBareJrbubrMr{
reficrn[cpr[:

1) 6aronue rorrqecKrre geficrnnr:
caMocroflTeJrbHo Qoprr,rynupoBarb 14 aKTyanr{3trpoBarb upo6neuy,

BcecropoHHe e€ paccMarpuBarb;

ollpeAentTb IIeJII{ AetTeJIbHOCTr4, 3AAaBAfl rrapaMeTpbr u Kpr4Tepr{u r4x

AOCTnx(eHIrq, COOTHOCI4Tb pe3ynbraTbr Ae{TenbHocrl4 c rrocraBJreHHbrMr.r qensMn;
I4crloJlb3oBarb rIpI4 ocBoeHI{rI guaszft npneruu roruqecKoro MhrrlJleHr{r -

BblAentrb xapaKTepHble [pn3HaKLr uoH.srufi n ycraHaBJrr4Barb r,rx B3ar4MocBs3b,
rlcnonb3oBarb coorBercrBylorrlue rroHrrufl Anfl o6rscneulrr orAeJrbHhrx Qaxron rE

xnteuuit;
au6npam ocHoBaHHt H Kplrrepuu Mfl rnaccuQuKaqrrr4 BerrlecrB vr

xuMlrqecKux pearcqufi;



ycTaHaBJIHBaTb [pUrrHHHO-CJreACTBeHHbre CBr3r,r MeXAy r,r3rraeMbrMr4

'BNCHI'I'MII;crpol,ITb JlornqecKl{e paccy)r(AeHur (ran4yrruBHbre, AeAyKTr,rBHbre, rro

auanornu), Bbrf,BJrrrb 3aKoHoMepHocrr4 v rrpornBopeqvs, B paccMarprrBaeMbrx

flBreHnflx, Q opl,ryn upo Barb BhrBoA br r,r 3 aKJrroq eHufl;
IIpLIMeHgTb B IIpOqeCCe nO3HaHvIfl,, I4CnOnByeMbIe B XLtMlIl4 CHMBOJIHT{eCKI,Ie

(rHarorrte) vro4enn, npeo6pasoBbrBarb MoAeJrbHbre npeAcraBJreHnr - xr4Muqecrufi
3HaK (cr,rnanon) gneMeHTa, xnMnqecKar Soprvryna, ypaBHeHr{e xuunqecxofi
peaKIItIIl - upu peIueHIrLI yve6nrrx rro3HaBareJrbHbrx Lr [paKTuqecKux 3aAaq,

npLIMeHtTb Ha3BaHHbIe MoAenbHhre Ilpe.qcTaBneHnfl. AJrr BbrrBneIJnfl, xapaKTepHbrx

rrpr,r3HaKoB r,r3rraeMbrx BerrIecTB r4 xr,rMr4qecKux pearqufi .

2) daronue [ccJreAoBareJrbcKne AeficrBlrq:
BnaAeTb ocHoBaMLI MeTOAOB HayrIHOrO IIO3HaHLI{ BeIUeCTB 14 XVII.'{VTTIeCK}rX

peaxqnfi;

QoprraynnpoBarb Ilenu lr 3a4a.tv nccneAoBanyrs, rrcloJrb3oBarb nocraBJreHHbre

v caMocTotreJlbHo cfioprrayll{poBaHHble Bonpocbr B KaqecTBe r4HcrpyMeHTa
rIo3HaHI,It LI ocHoBbI gnx $oprr,u4poBaHr{r rr4rlore3br rro [poBepKe rrpaBr{JrbHocrr4

BhrcKa3brBaeMbrx cy xgelliufi;
BnaAerb HaBbIKaMI,I CaMOCTOf,TeJTbHOTO [naHI{pOBaHlds V [poBeAeHr,rt

yqeHnqecKplx gKcrIepI{MeHToB, coBeprleHcrBoBarb yMeHrrr na6lro4arb 3a xoAoM
[poqecca, caMocrotreJlbHo rlporHo3r{poBarb ero pe3ynbrar, QoprynlrpoBarb
o6o6rqeHnfl vr BbrBoAhI orHoclaTeJrbHo AocroBepHocrr4 pe3ynbraroB r4ccJre AoBaHLrfl,
cocraBJrrE o6ocHosaHHHfi or.rer o npoAenaHHofi pa6ore;

upuo6perarr oTIEIT yreHuuecxoft rlccJreAoBarelrcrofi u npoerruofi
AetreJlbHocrl4, npotBntrb cnoco6Hocrr 14 roroBHocrb K caMocro{TenbHoMy
norlcKy MeToAoB peIUeHLIt [paKTurrecKux 3a4arr, lprrMeHeHr,rrc pa3nuqHbrx
METO.IIOB TIO3HAHI,I'.

3) padora c nHQoprvrauuefi:

unQoplaaquraopI4eHTI4pOBaTbCq B ptBILrrrHbIX UCTOTTHI4KaX

[onynrpHar nrrTepaTypa xuMr4rrecKofo coAep)KaHLr{, cflpaBoqHbre

(HayvHo-

noco6Hr,
pecypcbl ?IHrepnera), ayanu3l,IpoBarb unsoprraarluro pa3nprqHbrx Br4AoB ra Qoprr,r
rrpeAcTaBlreHnfl,, Kpr4Tr4qecKr4

H e npoTLr Bop e qr,I Bo c Tb ;

OUCHIIBATb e€ AocroBepHocrb

QopuynupoBarb 3a[pocbl rr [pr4MeHrrb pa3nuqHbre MeroAbr rrpn r1ovcKe u
or6ope nH0opuaquu, Heo6xoAnrvrofi Anfl BhruoJrHeHlrr y.re6nux 3aAaq
oupe4eleHHoro TI/.na;

npuo6peratr orIbIT plcnoJlb3oBanr4fl nH$oprvrarllroHHo-KoMMyHrrKarr{BHhrx
TexHoJror ufi u pazn r4qHbrx rtotrc KoBbrx clrcreM ;

caMocrotreJlbHo nu6nparr orITtIM€uIbHyro $op,nry rrpeAcraBJreHrlt
uHSoprvraqnu (cxervru, rpafuKr4, AuarpaMMbr, ra6nuqlr, plrcyHKr4 u 4pyrue);



I4CIIOJIb3OBATb HAYqHbIfi

xr{Mr,rrrecKofi raH0oprr,rarluefi :

r3brK B KaqecTBe cpeAcTBa

npHMeHrTb MexrrpeAMeTHbre

npu paoore
(Szru.recrue

c

VI

MareMarl4vecrue) 3HaKI4 11 cI{MBoJmr, $oprrayr'w, a6lpeBuarypbr, HoMeHKJrarypy;

I4cnoJlb3oBarb n npeo6pasoBblBarb 3HaKoBo-clrMBoJruqecKue cpeAcrBa

Hafn.rIAHocTI{.

OuaAeH[e yH[BepcaJrbHbrMrl
3aAaBaTb Borrpocbr rro cyulecTBy

Ir4CKyCCr4r4, BbrCK€BbrBaTb VrAeI.,',

KoMMyHrrKar[BHbnru geft crBHfl Mn :

oocy)KAaeMoLr TeMbr B xoAe Ar,rzuora ulv.nu

$oprr,rynupoBarb cBor4 rrpeAnoxe:nlrrfl

oTHOCnTeJTbHO BbrrroJrHeHr{r [peAJroxeHHoa 3a4al{v;
Bblcryrlarb c npe3eHTaI{nefi pe3ynbraroB rro3HaBarelurofi AerreJlbHocrrl,

nonyqeHHhlx caMocTotTeJrbHo ldlrn coBMecTHo co cBepcrHr,IKaMI{ [p]I BhrrroJIHeHr4Ll

xl,IMnqecKoro gKcrIepHMeHTa, lpaKTuqecrcofi pa6orrr rro ]rccJreAoBaH]rro csoficrs
rl3fraeMblx BeIrIecrB, peaJlr,I3arrvpr yue6noro [poeKTa u SopuyJrr4poBarb BbrBoAbr

no pe3ynbraraM npone4eHHbrx rlccJreAonanufi uyr€rra corJracoBanufl. nosuqufi n
xoAe o6cyx4eHux u oiueHa MHeHr4flMpr.

on.na4eH rre yH rr BepcaJrbH brM rr peryJrfl Tn BH br pr n Aefi crBrlfl M rr :

caMocrotrTeJlbHo unaHl4poBarb u ocyqecrBJr-flTb cBoro rro3HaBarenbHyro

AetrenbHocrb, o[peAeJlf,t e€ rleJru v 3a4aqv, KoHTponupoBarb 14 rro Mepe
seo6xoAuMocrrr KoppeKrl{poBarb rrpeAJraraeurrfi €urropr4rM Aeficrsvir rtpu
BbITIOJIH€HI,II yve6Hux v ]IccneAoBareJrbcKlrx 3aAar{, nrr6uparr nau6olee
eQ$errnnHrrfi cuoco6 r4x peureHlrr c yrerorvr ron) reHr4r HoBbrx suaHuir o
Berrle cTBax u xuMuqecKlrx peaKrlnrx ;

ocyulecrBJltrb caMoKoHTponb cBoefi AesrerbHocrtr Ha ocHoBe caMoaHzlJrn3a
LI CaMOOIIeHKI,I.

TIPEAME THbIE PE3YJIb TATbI

10 KJIACC

flpe4uetHrre pe3yJlbrarbl ocBoeHr.rr Kypca <OpranuvecKar xprMl1f,)
oTpalKaroT:

cQopnarapoBaHHocrb npeAcraBJroauit o
ecrecrBeHno-Hay.trofi KaprprHhr Mupa, ponu
ilpprpoAhr, B SoprvrrapoBaHr4yr MbrrrrJreHr{t

SyHrqraonalurofi rpaMorHocru, neo6xo4rauofi AJrr peueHur rrpaKTr4qecKr4x 3a.qarr
LI 3Konorl4qecKLt o6ocHonaHHoro orHorrreHnfl R cBoeMy 3AopoBbK' ra upupo4nofi
cpe.4e;

BnaAeHHe cucreuofi xuMkIqecKHX snaHufi, Koropar BKrloqaer:
ocHoBorlonararculve lloH.f,Tl4.f, (xzuu.recrnfi gJreMeHT, aroM, 3neKTpoHH€rt
o6oro'rxa aroMa, MoneKyna, BaJIeHTHocrb, gileKTpoorprlllarenbHocrb, xr4MurrecK€lt

xn\,rn.Iecxofi cocraBntroulefi
XlalaLlla B TIO3HAHI,II4 SgICHUfi
v KynbTypbr Jrr4qHocTr4, €€

cBr3b, crpyKrypHar Qoprr,ryna (pa:aepHyrar rr coKparqeuua.r), Morrb, MonrpH€ur



Macca, MoJItpHbIfi o6r€u, yrnepo4nrrfi cKeJrer, QynrquoHurrrbHas lpynua,
paAr4Kurn, r43oMepr4r, rr3oMepbr, roMoJrorr4qecKr,ru p{A, foMoJrofn, yrneBoAopoAbr,

Kr{cJropoA 14 €BoTcoAepxarqne coeAr,rHeHHr, MoHoMep, rroJrr,rMep, cTpyKTypHoe

3BeHo, BblcoKoMoneKyJr{pHbre coeAnHeHr.rr); Teopr{H Lr 3aKoHbr (reopua crpoeHr4t
opI'aHLIqecKLIX BeIrIecTB A. M. Eyrnepona, 3aKoH coxpaHeHnfl Macel';r neqecrn);
3aKoHoMepHocrI,I, cl,IMBorlrqecxufi .fl3brK xvrv'vrk1, Mr4poBo33peHqecKue 3HaHlafl,

1g)K4ltIH€ B OCHOBe IIOHLTMaHU' [pUqnHHOCTr4 U CI4CTeMHOCTI4 XLTMI4qeCKI,IX

nnleuuit, QaxroloruqecKrae cBeAeHur o cnoftcrnax, cocraBe, rroJryr{eHupr vr

6esonacHol\,I I,IcrIoJIb3oBaHuvr saxHefiuux opraHr4qecKr4x BerrlecrB B 6rrry pr

[paKTruecrofi AerreJrbHocrr,r trenoBeKa;

cfioprvrupoBaHHocru yrraenHfi BbuBJrf,Tb xapaKTepHbre [pr43HaK[ noHlrufi,
ycraHaBnHBarb EX B3aUMOCBr3b, r{CrrOJrb3OBaTb cooTBeTcTByrcrque IloHflTl,{fl Trp|l

oilucaHul,I cocraBa, crpoeHllt u [peBpaulenuft opraHlrqecKrax coe4zHenufi;
cQoprr,rupoBaHHocru ylaeuufi r4cnoJrb3oBarb xrrMr4qecKyro cLrMBoJrr4Ky Ans

cocraBJIeHI4t MoneKynspHbrx kr crpyKrypHbrx (para€pnyrofi, corpaq€nHofi)
Qoprr,ryn opraHllqecKux BeIrIecrB vr ypanHeHzfi xr,rMrrqecKr4x pearqrEft,
rI3foraBJILIBarb MOAenlI MOneKyJr opfaHlrqecKrrx BeulecrB Anr unJrrocrparlur4 Lrx
xHMuqecKoro u [pocTpaHcTBeHHOrO CTpOeHLrr;

cQopvrupoBaHHoct yIvreHnfi ycraHaBnuBarb rrpr4HaAJre)r(Hocrb u3yqeHHbrx
opfaHl'IqecKl,tx Be[IecrB rlo vrx cocraBy yr crpoeHr4ro K onpe4eneHHoMy
xnaccy/rpyrne coe4nnenufi (yrneno4opoAhr, KrrcnopoA H a3orcoAepx(arrlge
coeArIHeHrIt, BblcoKoMoneKynf,pHbre coe4uHennr), AaBarb r,IM HiBBaHrrr 11o

cucreMaru'Iecxofi HoMeHKJrarype (IUPAC), a raKxe rrpraBoAlrrb TpHBH€urbHhre
Hut3BaHrIt orAenbHhlx opraHuqecrltx BerrlecrB (ernleH, IlporrllneH, aIIerHJreH,
STLIJI9HTILIKOJIb, rnnllepuH, Seuol, QoprraanrgerrrA, arleraJrbAerr4A, MypaBbgHat
KI4CJIOTa, yKCyCH€It KIICJIOTa, OJIeI4HOBa' KUCJIOTa, CTeapI,IHOBat KI,ICIOTa, IJIK)KO3a,

Qpymoaa, KpaxM€ur, rIeJrJrK)Jro:a, ruuquH);
c0oprranpoBaHHocrb yMeHI{f, orrpeAeurb BuAbr xulaz.recrofi cBr3rr B

opraHr4r{ ecKux coeAr4 He Hraxx (o4nHapHEre n rpaurue) ;

c0oprranpoBaHHocrb yMeHrrt [pr.rMeHrrb rroJro]r(eHr,rfl Teopulr crpoeHr4s
opraHHr{ecKux BeIrIecrB A. M. Byrnepora Arfl o6rscHeHufl 3aBncvrMocrrr csoficrn
BerrlecrB or r,IX cocraBa r4 crpoeHl{r; 3aKoH COXpaHeHr{r Maccbl BeIrIecrB;

cQoprraupoBaHHocrb yuennfi xapaKTeprl3oBarb cocraB,

Qu:nuecrr,re u xr{Mr,rqecKr4e csoficrsa rr,rlnqHhrx rrpeAcraBureteit
KJIaccoB opfaHl4qecKrrx BeIrIecrB (IraetaH, 9TaH, grI4JIeH, [porIHJIeH,

cTpoeHHe,

p€BnrrqHbrx

AIICTUNEH.
6yragueu-1,3, rr,rerran6yraguen-1,3, 6eHson, MeraHoJr, graHoJr, oruJreHrJrr4KoJrb,
rJII'IqepuH, QeHol, aIIer€IJIbAerLIA, MypaBbr{Hafl vr yKcycHrur KrrcJrorbr, fJrroKo3a,
KpaxMuul, qenJlrcno3a, aMHHoyKcycHa{ rczclora), unnrccrpnpoBarb feHerrrrrecKyro
cBt3b Me)KAy HI'IMpI ypaBHeHr{rMr4 coorBercrByroqnx xr4MtrqecKr4x pearqnfi c
14 crroJrb3oBaHr4eM crpyKrypHrrx $oprvryn ;



c$oprraHpoBaHHocrb ynaennfi npoBoArrrb BbrqrlcJreHr4r rro
ypaBHeHrarrra (rvraccu, o6r€ua, KoJrutrecrBa ncxoAHoro BerrlecrBa

KOHKpeTHbIX )I(I,I3HeHHbIX CI.lTyaII}dflX^, CBt3aHHbIX

rrpnMeHeHr,reM;

c$opuupoBaHHocrb yMeHrl.f, xapaKreprl3oBarb LrcrorrHr,rKr4 yrneBoAopoAHofo
cbrpb{ (HeSm, upupo4Hufi rB, yronr), cnoco6u r4x uepepa6orru u
rpaKrr,rqecKoe rprrMeHeHr{e rpoAyKroB nepepa6orrn;

cQoprr,rupoBaHHocru ylraenufi co6rro4arb rrpaBlrna rroJrb3oBalvrfl xzruuqecrofi
nocyAofi 14 na6oparopHhlM o6opy4onaHlreM, a raK)Ke rrpaBr4na o6parqeHur c
BeIrIecrBaMLI B coorBercrBuvr c nHcrpyKrllrrMr,I rro BhrrroJrHeHnro na6oparopHbrx
XI4MI4qECKIIX OTIbITOB ;

cQoprr,rupoBaHHocrb yIr,reHnfi nnaHr4poBarb u BbrrroJlHtrb xunag.recrufi
sKclepHMeHr (npenpallleHl4t opraHuqecKr,rx BerrlecrB rrpr4 HarpeBa1prr4, nonytreHr,re
3TvJIeHa u rr3freHHe ero cnofictn, KaqecrBeHHhre peaKrllar4 opfaHl{qecKr4x
BeIrIecrB, AeHarypaqur 6enxoB rlptl HarpeBaHrru, rlBerHhre peaKqnu 6enxon) a
coorBercrBllH c [paBI,InaMr4 TexHr,[KH 6esonacHocrn flprd o6parqeHuz c
BeIrIecrBaMI4 Pr na6oparopHblM o6opy4onaHvteM, npeAcraBJrrrb pe3ynbrarbr
xllMlMecKoro sKcrIepI4MeHTa B Sopnae 3arrucv ypanHenraft coorBercrByroqux
pearqnfi u QopuylLrpoBarb BbrBoAbr Ha ocHoBe 9rr,rx pe3yJrbraroB;

c@opurapoBaHHocrb yueHufi KpHTUTIeCKn AH'j'JIH3I.dqOBaTb xHMurlecKyro
pa3Hhrx LrcroqHrrKoB (cpe4crra Maccoeofiuu$opuaquro, noJrf{aeMyrc u3

rEHQoprraa :quu, l4urepHer n 4pyrzx);
cQopuHpoBaHHocrb yrraeHrafi co6lrc4aru rrpaBHna SKOJrOrHqecKr4

qenecoo6p€BHoro rloBeAeHuf, B 6rrry u rpy4oaofi AerreJrbHocrr,r B rlenrx

c olpaHlrrreHHbrMr.r Bo3Mo)r(HocTrMr4 3AOpOBbr: yMeHne
ocHoBHbrx Aocry[Hbrx MeroAax no3HaHr.rr BeIrIecrB u

coxpaHeHl4t cBoero 3AopoBbr r4 oKpyxarouqefi [pupoAHofi cpe4u, oco3HaBarb
onacHocrb noe4efrctnur Ha )Ifl,IBhIe opfaHr.I3Mbl oupe4el€HHbrx opraHr4r{ecKux
BeIrIecrB, rIoHI'IMat cMbIcJI rroK€Barelr lIr{K, rrorcH.flTb Ha rrpr4Mepax cuoco6rr
yMeHbrueHl{f, u rlpeAorBpalrleHr4r Lrx BpeAHoro nos4eficgur Ha opraHr43M
qenoBeKa;

4lr o6yuarcqr4xct
npuMeHrrb 3naHvrs o6
xl4MlaqecKrax .fl srenufi ;

Anl[ cnenblx H cla6oruAxrqnx o6yrarorqvxcfl: yMeHr{e ucrroJrb3oBarb
penre0Ho-TotlerlHylo cucreMy o6osHa.re :auir Jl. Epafinr Anfl 3arrLrcyr xr4MuqecKr.rx

XTIMLIqCCKNM

r4nr4 npoAyKra
peaKqEI4 rlo pr3BecrHhlM Macce, o6r€rray, KoruqecrBy oAHoro u3 krcxoAHhrx
BerrlecrB rrnrl rrpoAyKroB pearqnn);

cQoprranpoBaHHocrb yrraeHufi BnaAerb cucreuofi sHaHr,rfi o6 ocHoBHbrx
MeTOAaX Ha)rqHOfO rro3HaHurr, r4cnoJrb3yeMbrx B xuMuu IIpH pr3yrrelf,^|.l.u BerrIecTB r,r

xLIMLIrIecKI4x tBJIeHuit (na6nloAeHl4e, r{3MepeHue, 3KcrrepLrMeHT, MoAenuponaHue),
I4ctloJlb3oBarb cl4creMHhle xr{MnqecKrre 3HaHr4f, Anr npvHflTnri perueHnfi B

c BeIIIeCTBaMU kt r,rx

Qoprrayn.



11 KJIACC

flpe4uerHue pe3ynbrarhr ocBoeHur Kypca <O6qaq v HeopraHnqecKurfl

xI4MLrt)> OTpaXaroT:

cQopunpoBaHHocrb [peAcraBrrelauit: o xraN,rn.recxofi cocraBJrnorqefi
ecrecrBeHno-nayrHoft KaprI4HbI MI4pa, ponu xuMrI/,Lr B rro3HaHr4r4 seneHuir
lpLIpoAbI, B SoprraupoBa]Flukr MbrruJreHr4-f, rr KyJrbrypbr rurrHocrr{, o€

QynrquoHalrHofi rpaMorHocua, Heo6xoAurvrofi Ans peueHr4-f, rrpaKTr4rrecKux 3aAaq
I4 gKoJIorI,IqecKI4 o6ocnoeaHHoro orHorueHnfl. K cBoeMy 3AopoBbro u npnpo4nofi
cpeAe;

BnaAeHI{e cncreuofi xLIMHqecKLtx zuauuit, Koropas BKrroqaer:
ocHoBorlonafalolrlue ttoHsrllf, (xzvn.recrnfi sleueHT, aroM, I43orofl, S-, p-, d-
gneKTpoHHhre op6utalu aroMoB, rroH, MoneKyJra, MOJrb, lrorr pnrrfi o6r€u,
B€LIIeHTHOCTb, SJIeKTpOOTpI4IIareJIbHOCTb, CTefIeHb OKI4CJIeHUfl,, XI4MI,IqeCKirt CBt3b
(roezureurHafl,I,toHHat, Meranrr,rqecKar, BoAopoAHar), xpHcr€uurrlqecraa peru6rra,
TurIbI xI4MLtrIecKI4x pearqHft, pacrBop, gJreKTpoJrr,rrbr, HegneKTpoJrlrrhr,
sJreKTpOnI4TUqeCK€UI AI{CCOrIr4arIr4r, OKUcJII{TeJrb, BOCCTaHOBHTeJTb, CKOpOCTb

xnuuqecrofi peaKIIrII4, xl4MrrqecKoe panHonecrae); Teopwr u 3aKoHbr (reopnr
sJreKTponr,rrr4rrecKofi Auccoquar\vru, [epnoAuqecrnfi saron ,{. LI. MeHleJreeBa,
3aKOH COXpaHeHVfl MACCbT BeUecrB, 3aKOH COXpaHeHkrt v [peBparqeilVr sHepfr4lr
rIpI4 xI'IMHqecKHX peaKUulx), 3aKoHoMepHocr[, cl{MBoJrr{qecxptfi r3brK xvrMvlvr,
MrrpoBo33peHqecKl,Ie 3HAHIdfr, JIeXaIrII4e B OCHOBe ITOHLTMAHUA rIpETIUHHOCTU U
cHcreMHocrll xI,IMI4rIecKlrx ruennft, Saxronornr{ecKue cBeAeHHt o cnoftcrnax,
cocraBe, [onytleHl4n u 6e:onacHoM LIcnoJIb3oBaHVu saxHefiurrx HeopraHr4qecKgx
BerrlecrB n 6ury u [paKTpr.recrcofi AerreJrbHocrtr qenoBeKa:

c0oprvrupoBaHHocrr yruenufi BhrrBJrsrb xapaKTepHhre [pu3HaKH nou;1ruit,
ycraHaBnl'IBarb nx B3aI4MOCBt3b, rrcrroJlb3oBarb coorBercrByroque rroHflTvrfl rrphr
olIvrc aHupr Heopf aHrrlrec Klrx BerrlecrB H r4x rrpe Bparqenra fi ;

c0opnaupoBaHHocrr ylaenufi HcrroJrb3oBarb xurM[qecKyro cr4MBoJrr4Ky Att;-
COCTABJIEHI4g $oprr,ryn BerrlecrB Lr ypaaueHrafi xuMrlrrecKr4x pearcqufi,
cucreMarurrecKylo HoMeHKJIarypy (IUPAC) rE rpuuu€urbHbre Ha3BaHr{r orAenbHbrx
HeopraHLIrrecKvx BeIrIecrB (yrapHufi rB, yuexnclrrfi rB, aMMr4aK, raru€Ha.fl
I'I3BeCTb, Heraur€Has H3BeCTb, rrurbeBar coAa, nupur u 4pyrze);

cQoprraupoBaHHocm yuenuft onpeAenrrb B€ureHTHocrb H crerreHb oxr4cJreHrrt
xI'IMI'IqeCKrlX SJIeMeHTOB B COeAr,IHeHrryX pZl3nUqHOTO COCTaBa, BprA xuunqecrofi
cBt3I4 (ronaneHTnas.,I{oHHaf,, Mertulrr4qecKat, BoAopoAHas) g coeAr,IHeHI,Itx, TI{1I
Kpl4crannu'Iecxofi peru€rru KoHKperHoro BerrlecrBa (aronaHar, MoJreKyJr flpy1afl,
vIoHHafl., Mer€Liull4trecxar), xapaKTep cpeAhl B BoAHbrx pacrBopax HeopraHnqecK[x
coe4nHeHnfi;



cSoprvrupoBaHHocrb YMEHI,II4 VCTAHABJII,IBATb npr4HaAnexHocTb

HeopraHr,rqecKlrx BerrlecrB rro vx cocraBy K oupe4eneHHoMy rraccy/rpy[[e
coeALIHeHufi (npocrbre BerrlecrBa - Mera.JrJrbr rr HeMer€L[JrbI, oKcprAbr, ocHoBaHvrfl'

KHcJIorbr, arraS orepHbre ruApoKclrAbr, colz ) ;

c$opunpoBaHHocrr yvreHnfi pacKpbrBarb cMbrcJr lepuoAr4trecKoro saroHa .{.
I,I. MenAeJIeeBa I,I AeMoHcrpprpoBarb ero cprcreMarr{3npyrcqyro, o6racHuTenbHyro
14 rlporHocrurrecKyro SyHrquu ;

c$oprranpoBaHHocrb yvreuuit xapaKTepr,r3oBarb gJreKTpoHHoe crpoeHr,re

aroMoB xI,IMIrqecKLtx gJIeMeHToB 14 nepuoAoB flepuo4tt.{ecrofi cr4creMbr
xLrMLrqecKHx gJIeMeHToB A. 14. Men4ereena, rdcnoJrb3yf, rroHrrrtf, ((s-, p-, d-
gneKTpoHHbre op6uraln>, ((sHepreruqecKr,re ypoBHtr>), o6rscnsrr
3aKoHoMepHocrI,I I,I3MeHeHr4f, csoftcrs xr4MuqecKux 3JreMeHToB v vx coe,{unenufi
[o rIepHoAaM v rpyflnaM flepno4u.recrofi c]rcreMbr xlrMrdqecKr{x gJreMeHToB [,.U.
MeH4ereena;

c$oprrazpoBaHHocrb yrvreHnfi xapaKrepv3oBarb (onucunarr) o6ulue
xLIMI'MecKI,Ie csoficrsa HeopraHl4qecKux BerrlecrB pa3n[r{Hhrx KJraccoB,
noATBep)KAarb cylqecrBoBaHrae reHerrd.recxofi cBr3r,r Mexry HeopraHr{qecKr,rMg
BeuIecrBaMLI c rIoMoIrIbIo ypaBHennfi coorBercrByroqux xuMr,rqecKux pearqufi;

cSoprrrupoBaHHocrb yMeHut rnaccusuqnpoBarb xr4MnrrecKne peaKrlpru rro
p€BnnqHbIM rrpu3HaKau (uzcny u cocraBy pearr4pyroqt4x BerrlecrB, TennoBoMy
eQQerry peaKIII4I{, H3MeHeH}Iro creneHefi oxacreuus,3JreMeHTon, olparuMocrrr
peaKrlr,rr{, )rqacTuro KaTaIrr,BaTopa);

cQoprvrr,rpoBaHHocrr ynaenufi cocraBnrrb ypaBHeHrrq peaKr{ufi pa:lnvHux
THrIoB, rIoJIHhIe LI coKpalq€HHue ypaBHeHI,Ir peaKrlufi zoHnoro o6ueHa, yqurbrBafl
ycrroBr4fl, npr.r KoTopbrx 3Tn peaKrluu u .yr Ao KoHrIa;

cQopuupoBaHHocrb yrvreHufi [poBoArrrb peaKrlr4r4, rroATBep)KAarcrrlqe
Kar{ecrBenHrrfi cocraB purnlar{Hblx HeopraHr,rqecKr4x BerrlecrB, pacno3HaBarb
oTIbITHbIM uyr€u LIoHbI, [pncyrcrByroulze B BoAHbrx pacrBopax HeopraHuqecKrrx
BerrIecTB;

cSoprranpoBaHHocrb ynaennfi pacKphrBarb cyrrlHocrb oKrrcJrrrreJrbHo-
BoccraHoBI4TeJIbHbIX peaKllzfi nocpe4crBoM cocraBJreHlrr gneKTpoHHoro 6atgaca
3Tr4x pearqufi;

c$oprraupoBaHHocru yrraeHI,rfi o6rrcHsrb 3aBrrcrlMocrb cKopocrLr xzrarE.recrofi
peaKIII4H or pa3rHYnrtx SarropoB; xapaKTep cMerrleHr4q xuMr,rqecKoro paBHoBecnf,
B 3aBHCr4MOCrn Or BHeruHero Bo3AeircrB,us (upunqr,ru JIe lllarenre);

cSoprrarapoBaHHocrb ynaenufi xapaKTeplr3oBarb xr4Mr4qecKLre npoqeccbr,

aMMI,IaKa, aJIe)KaIrIVe B ocHoBe [poMhrrlrJreHHoro noryqeHux cepnofi KrrcJrorhr,
raK)Ke cQoprrar'rpoBaHHocrb rlpeAcrauenuft o6 o6rqux HayqHhrx rrpuHrlvfirax vr

3Kororr4qecKr.rx lpo6leuax xr4MrrrrecKoro [pon3BoAcrBa;
cQopuupoBaHHocrb yIr,renufi npoBoAr{Tb BbrrrurcJreHr,rr c ucrroJrb3oBaHueM

noHtrI,I{ (MaccoBzul AoJI{ BelrlecrBa B pacrBope>>, o6rduHrrx orHoureHnfi ra:on



npI,I xHMHqecKux peaKIII4tx, Maccbl BerrlecTBa raJrLr

KoJrnr{ecrBy BerqecrBa, Macce vlwr o6r€lry oAHoro

o6reua ruuoB rro r43BecrHoMy

H3 yqacTByroqux B peaKrIHH

BeIrIecrB, TerlJroBoro eQQerra peaKrlr,rv Ha ocHoBe 3aKoHoB coxpaHeHurr Maccbr

BerrlecrB, npeBparq eH.vrfl, Lr coxpaH eHvrfl 3Hepf r4r4 ;

c SoprvrupoBaHHocrr ynreHnfi co6moAarb npaBr.rna [oJrb3oB ankrfl xuNruqecrcofi
nocy,Uofi 14 na6oparopHhlM o6opy4onaHrreM, a rapKe rrpaBrrna o6parqeHnx c
BeIrIecrBaMI4 B coorBercrBprvr c HHcrpyKllnflllu rro BbrtroJrHeHr4K) la6oparopHhrx
XLIMI,IqCC KI4X OTIbITO B :

cQopnaupoBaHHocrb yueHufi [naHupoBarb 14 BbrrroJrHrrb xranau.recrr4il
sKcrlepzMenr (pa:loll(eHl4e nepoKcuAa BoAopoAa B llpucyrcrB%u KaraJrvsaropa,
onpeAeneHr,re cpeAbr pacTBopoB BeuIecTB c noMorrlbro yHr4Bepc€urbHofo
I,IHAI4Karopa, BIrwtHI4e pa3nrrqHbrx Qarropon Ha cKopocrb xr.rMr4.recxofi peaKrlurur,
peaKrlun I4oHHoFo o6ueua, KaqecrBeHHbre peaKrlura Ha cynrQar-, rap6oHar- H

xnopuA-aHI4oHbl, Ha KaTUOH €IMMOHU', pelreHr,re SKcnepr,rMeHTurnbHbrx 3aAaq no
TeMaM <<Metallrt>> vr <<Heuerarrru) B coorBercrBr.Iu c rrpaBunaMlr rexHllKr4
6esouacHocrl{ npu o6palrleHurl c BerrlecrBaMtr u ta6oparopHhrM o6opy4oaaHrreM,
rIpeAcraBJI{Tb pe3yJlbrarhl xr{MrdqecKoro sKcrrepnMeHTa B Soprrae 3arrucu
ypaBHeHHfi coorsercrByuqux peaKrluir u SoprvrynupoBarb BhrBoAbr Ha ocHoBe
3THX pe3ynbTaToB;

cQoprr,rnpoBaHHocrb yueHrafi Kpt4Tr,rqecKr,r aHaIrH3LrpoBaTb xHMr{qecKyro
p€BHhrx krcroqHr4KoB (cpe4crna iraaccosofinHSopiraarlurc, rroJrfraeMyrc u3

KoMMyHLrKar.{ur, LlurepHer u 4pyrr,rx);
cQoprvrapoBaHHocrb yrvreHufi co6ruogarr [paBr.rna gKoJrorr{qecKr,r

qelecoo6pa3Horo [oBeAeHI4t B 6rrry u rpy4onofi .qerrenbHocrra B rleJrrx
coxpaHeHl{f, cBoero 3AopoBbt r4 oKpyr(aroqefi npupoAHofi cpe4rr, oco3HaBarb
orlacHocrr noegeficrBufl Ha xI,IBbIe opraHI43MbI onpeAel€nHrrx BerrlecrB, rroHtrM€ur
cMbIcJI rloKa3areJlt fl[t, rro{cHtrb Ha rrpr{Mepax cnoco6rr yMeHbrueHrrr u
npeAorBparrleHlr{ r4x BpeAHofo Bo3Ae itcrB,us Ha opfaHrr3M rreroBeKa;

4nx o6yvalouu4xct c orpaHl4qeHHbrMrr Bo3MoxHocrrMlr 3AopoBbf,: yMeHr,re
nprlMeHf,Tb 3HaHI{t o6 ocHoBHbIX AocryrrHbrx MeroAax [o3HaHr4r BerrlecrB u
XI,IMI4qECKUX gSICHLIft :

Anfl cJIe[hIX H cla6onu4xulnx o6yuaroqrdxc{: yMeHve r,rcrroJrb3oBarb
perre0no-roqeqHylo cl4creMy o6o:Have:rtuir JI. Bpafils, Arrfl,3anvcu xlrMnqecKlrx
Soprrayn.
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