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TI Ofl C HTITE JIbHA-fl 3ATIIICKA
llporparrarvra uo xIIMI4I,I Ha ypoBHe cpeAHero o6ulero o6pa:onanux

parpa6oraHa Ha ocHoBe @e4epanrHoro 3aKoHa or 29.12.2012 J\b 273-(D3 (06

o6pa:onaHnu B Poccnficrofi (De4epar\uvr>>, rpe6onaHufi, rc pe3ynbraraM ocBoeHllq

Se4epa-rrrnofi o6pasonarelrHofi rporpaMMbl cpeAHero o6ulero o6pa":onaHu-a

(OOII COO), rpeAcraBJIeHHbIX B OegepalrHou rocyAapcrBeHHoM

o6pa:onareJlbHoM craHAapre COO, c yr€rorra Konqeuquu rpeIIoAaBa}Jvfl

yve6Horo [peAMera <<Xnlataq) n o6pasoBareJlbHblx opraHlt3allntx Poccnficrofi

@e,qepaquu, pezurr3yroqux ocHoBHbre o6pasonareJlbHble

ocHoBHbIX noloXeHufi ((CTpaTen4u pa3BuTvlfl' BocIIHTaHU{

o6pasonanue,

o6rqeo6pasOsare11rHoft opraHppatIW, sB;IfleTcfl' HeoTbeMJIeIuolZ qacTblo I4x

o6pa:onaHHocrll. Ono cJIylKIlT 3aBepuanULIM 3raIIoM peaJrras,al4lakl Ha

cooTBeTCTByrOuIeM eMy 6asosoNa ypoBHe KJIIOIIeBbIX IIeHHOCTefi' npl4cylqnx

qelocrgofi cncTeMe xgMgrrecKofo o6pa:oeaum. 9rH IISHHOCTLI KaCaIOTCf,

rro3HaHr{r 3aKoHoB IIplIpoAbI, QopvrnpoBaHut MllpoBo33peH'4fl' I{ o6'lefi Kynbrypbl

rreJroBeKa, a TaKXe 3KOJIOrUqecKn o6ocnosaHHOIO OTHOIUeH]I' K CBOeMy

3AopoBblo V upnpognofi cpeAe. Peanuryercr XpIMIIrIecKoe o6pasoeaHue

o$yraroulpxcs, Ha ypoBHe cpeAHero o6qero o6pa^roBa16s' cpeAcrBaMI'I yqe$Horo

rrpeAMeTa <<XuN{ns>), coAep)KailVe u IIocTpoeHI{e KoTopolo oflpeAeneHbl B

[porpaMMe IIo Xr4MLlr4 C yr€rOrvr CneqU$Urn HayKI'I xl4ul4l4, ee 3HaqeHI'It B

[O3HaHIaIa [pI4pOAbI I,I B MaTepl4anbHofi Xu3HlI o6qecrsa, a TaKXe c yudrorvt

o6qux rleJrefi v [pr{HrlrlrrroB, XapaKrepl43yrcIqnx coBpeMeHHOe cocTosHl4e

cr4creMbl cpeAHero o6u{ero o6paaonaHl{s B Poccuficrofi @e4epa\uv'

Xuuus KaK 3JreMeHT cr,rcreMbr ecrecrBeHHbrx HayK I4fpaer oco6yrc poJlb B

coBpeMeHHoft IIuBLI Irz43at\r4v:, B co3AaHI4I'I HoBofi 6agH MaTepl{€rnbHofi KyJIbTypbI'

oHa sHocr4r cBofi BKJTaA n soprraupoBaHl,Ie palllloHiulbHoro HayqHofo MbIIUJIeHnq'

B CO3AaHlre rleJrocTHofo rrpeAcTaB[renv1e. o6 orcpyxauleM MI4pe KaK O eAI4HCTBe

[ptrpoAbl I,I qeIOBeKa, KoTopOe QOpMLIpyeTct B XI4MLIIa Ha OcHoBe IIoHnMaHI4t

BeIIIecTBeHHofococTaBaoKpy)KaIoUIeFoMLIpa,oco3HaHllf,B3aI4MocB.'I3LIMexAy

cTpoeHI4eM BeUIecTB, r4X CBOfiCTBaMU LI BO3MOXHbIMI4 O6nacrsNII',I npLIMeHeHI4fl"

[pofpaMMbl, 14

B Poccraficrofi

@e.qepaqvrr4 Ha rrepuoA rc 2025 roAa)) (PacuopxxeHl4e llpanurerrbcrBa P@ or

29.05.20rs J\b 996 - P.).

Ocnony rroAxoAoB r pa:pa6orKe nporpaMMbl rlo xvIMvIr\ K orIpeAeJIeHI'IIo

o6ufefi crparer14g o6yrenux, BocrruraH krfl, v pa3Bl4Tr4fl. o6yuaroruvxcfl, cpeAcrBaMl4

yre6noro [peAMeTa ((XuMHt) Ang 10-11 xlaccon Ha 6a3oBoM ypoBHe cocraBI4JII4

KoHrlerrryzurbHbre rroJroxeHus @fOC COO o B3al4Moo6ycnonneHHocr' uelefi,

coAepxaHus, pe3ynbraroB o6yuenur 14 rpe6oBaHnfi K ypoBHlo IIoAroroBKI4

BbrrrycKHI4KOB.

XHMU'{ecroe noJrvqaeMoe BbInycKHLIKaMU



Tecuo B3alrMoAeficrnyt c Apyrr,rMr{ ecrecrBeHHbIMI,I HayKaMI,I, xI,IMI4t craJla

HeorbeMJreuofi qacrbro uuponofi Kynbryphl, neo6xo4uMhlM ycnoBl4eM ycrrelxHoro

TpyAa u xrlr3Hlr Ka)KAoro rrJreHa o6trlecrea. ConpervreHHat xvuvrfl, KaK HayKa

co3uAare rrb*ass KaK HayKa BbrcoKprx rexnolornft HarlpaBneHa Ha perueHl'Ie

mo6alrnux upo6lerrl ycrofiuunoro pa3BrTr4fl. qeroBeqecrBa cblpbeBou,

3Heprerr4uecxofi, uuqesoft, gKoJlorr,r.recrofi 6esonacHocrll H oxpaHbr 3AopoBb-fl.

B coorBercrB1ru c o6rqnrvrn rIeJrf,MrI u IIpLIHIIHTIaMLI cpeAHero o6ulero

o6pa^:onaHr4r coAepxaHue rrpeAMera <<XuN{prr>> (10-11 uaccu, 6asonrtfi ypoBeHb

1g13yqe14fl,) opzeHuapoBaHo npeIaMyIIIecTBeHHo na o6rqerynbrypHylo noAroToBKy

o6y.rarorqvtxcfl) Heo6xoAnMyro rrM Anfl nrtpa6omu MLIpoBo33peHrrecKLIX

VCNEIIIHO|O BKIIOqEHIIS B XI43Hb coqrlyMa, npoAoJlxeHI.Is.opIIeHTUpoB, yclleluHof() ItKJlrulEHl4)t E ,l\r|l5nD v\rr{-uJrYrsr rrl/vAvJvr\vrrrr

o6paeonaH4fl, Bp€Blr,rr{Hbrx o6nacrrx, He cBt3aHHbIx HenocpeAcrBeHHo c xuruueft.

CocraertsrcIql{Mll [peAMeTa <<XIarrlux>> {BJI{IoTct 6a:osrte Kypcbl

<opraHuvecKar xI{Mr,If,) 14 <o6rqas v HeopfaHl,IqecKaf, xLIMHq>, ocHoBHbIM

KoMrroHeHToM coAepxaHlrt Koropblx tBJltlorcf, ocHoBbI 6asosofi HayKrr: cHcreMa

suauuil IIo HeopraHqqecKoitxn;y1nn (c arclroueHl{eM sHaguft ug o6utefi xutuura) ra

oplaHlrqecrofi xlrMlrr{. oopunpoBaH}Ie Aannofi cpIcTeMbI sHaHufi [pLI LI3yTI9H.V''

arpa4tat3 O6eCue.Igsaer BO3MOXHOCTb paCCMOTpe1vs' BCerO rr'ruOrOO6pA34fl'

BerrIecTB Ha OcHoBe O6qnx noulrufi, 3aKoHoB u reopufi 1HMLII'I'

crpyruypa coAepx aH]frfl, KypcoB - <opraHurlecKat xuMHq) z <<o6ulas u

HeOpIaHLIT{eCK€tt XI4MI,I'> c$oprr,rUpoBaHa B [polpaMMe IIO XIIMI4I'I Ha oCHOBe

cr4cTeMHoro IIoAxoAa K [3fIeHuIo yue6noro MaTepllana vr o6ycnonleHa

racTopur{ecKll O6OcHosaHHbIM pa3BuTI4eM 3:nalnvrilL Ha onpe4eleHHblx

TeOpeTLIqecKI/tx ypoBHcX. Tar, B Kypce opraHl/HecKofi xI4v.uvl BeIIIecTBa

paccMaTpuBaroTcr Ha ypoBHe KJlaccltqecrofi Teopun cTpoeHllt opfaHI4rIeCKLlX

COeAI4HeHI4fi, A TaKx(e Ha ypOBHe CTSpeOXI4MI'IqgCKI4X V SneKTpOHHbIX

rrpeAcTaBlennfi o cTpoeHuu BeIIIecTB. Cee4eHIar o6 Il3fIaeMbIX B Kypce

BeIIIecTBaX AaIoTcfl B pa3BlITLII4 - oT yrneBoAopoAoB Ao cnoxHrx 6uololuqecKl4

aKTlrBHbrx coeAuHeHr4fi. B Kypce opfaHurlecKofi XVrM.Vrr4 nonr{aloT pa3B[TI4e

cooprvuapoBaHHbre Ha ypoBHe ocHoBHOfO O6uero o6pasoBaHl',It nepBoHaq€IJIbHbIe

[peAcTaBJIeHrrr o xl,rMr4rlecKoft cBfl36l, rnaccusuKaIIUOHHbIX npI{3HaKaX BeqecTB'

3aBIICIIMOCIU csOfiCTB BeIIIeCTB OT IIX CTpoeHvlfl) O XI4MIITIeCKOfi pearqnn'

floa HoBbrM yHroM 3peHl4t B npeAMeTe <<Xutvtl'ts>> 6asosoro ypoBHq

paccMaTpuBaerct uayreHHufi Ha ypoBHe ocHoBHoro o6ulero o6pasonaHu'r

TeOpeTI4tIecKI,Ifi MaTepI,I€u 14 SartOlOruqeCKI'Ie CBeAeHHfl O BeIIIeCTBaX V

xlrMr,rqecKofi pearquu. Tar, B qacTHOCTLl, B Kypce <o6utas 14 HeopfaHllqecKat

xuMur>) o6yraroquMcr [peAocraBJlterct Bo3MOXHOCTb OCO3Harb 3HarreHue

[gpUOAI,Iq9CKOIO 3aKOHa C O6UIereOpeT[TIeCKUX U MSTOAOnO;UTISCKI4X nOgUqUfi'

rny6xe noHrTb r4cTopuqecKoe I{3MeHeHI4e synruufi 3TOIO 3aKOHa oT

o6o6uraroqefi lo o6tsursroqefi u rporHo3l4PYroqefi '



Enurlas cl{creMa eHaHufi o saxHefiIxr4x BelrlecrBax, I{x cocraBe, crpoeHHLI,

cnoficrsax r4 nprrMeHenvryt, a raK)r(e o xI,IMI{qecKux peaKlll,lf,x, I'IX cyulHocrl{ u

3aKoHoMepHocrrx nporeKaHrrr AororH.sercq B Kypcax 10 v 1l KJIaccoB

3JreMeHTaM[ coAep]KaHur, LrMeroqLrMI4 Kynbrypororu'Iecrufi v upraxna4Hoft

xapaKTep. 3ru 3HaHr{r cnoco6crByror noHHMaHI4Io B3aI4MocBt3rI xrrMLII4 c

Apyrr4Mr,r HayKaMH, pacKpbrBaror e€ ponb B no3HaBarelurofi lI npaKTll'{ecxofi

AetreJrbHocrr{ qeroBeKa, cuoco6crBylor BocnI{TaHI,IK) yBalKenlax' K rlpoqeccy

TBopqecrsa s o6racrl4 Teopvvr kr [paKTI{qecKI,IX rrpl4Jloxenuit xul/.uu, rloMoralor

BbrnycKHHKy opueHT[poBarbcfl B o6IqecrnesHo vr JrHtIHocrHo 3HaqI'IMbIX

npo6neuax, cBf,3aHHbrx c xltvlueit, KpururlecKn ocMbIcJILIBarb unQoprr'raqulo I{

lpr4MeHflTb ed Am [orroJIHeHHt zualcluil' perueHl,Ix LIHTeJIJIeKTy'LIIbHbIX v

gKCrreplIMeHTaJIbHbIX uccneAOBaTeJIbcKlIX 3aAaq. B qelOu CoAepx(aHue yue6HOrO

rrpeAMera <<Xuuus>> .ITAHHOfO YPOBH' II3YIIEHLI' OPI4CHTI4POBAHO HA

QoprraupoBaHl4e y o6y'raIouryIxct M1lpoBo33peHrlecKofi ocnosrr Anq 
''oHl4'.a'',.fl'

SunocoQcKI4X ugeit, TaKuX KaK: MaTepI4€UIbHoe eAI'IHcTBo HeoplaHHqecKoro Ia

opIaHLIqecKorO MIIpa, O6ycnonneHHocTb ceoficrs BeIUecTB LIX cocTaBoM u

cTpoeHr,reM, rro3HaBaeMocTb npupoAHblx 
''E.ne]F^uia 

uyreu eKcIIepI{MeHTa Lr

perueHr4fl npoTr4Bopeau4ir MexAy HOBbIMI4 sarcrauu u TeopeTI4qecKI{MI'I

rlpeAnocbrJlKaMlr, oco3HaHl4e ponu xvr.vrvrtr B perxeHl,Ill gKoJlorl{r{ecKux npo6JIeM' a

TaKXe npo6leu c6epeXeHl4t sHepreTI'IqeCKuX pecypcoB' cblpbt' co3AaHHt HoBbIX

TexHoJloruir u MarePIl€uIoB.

B IIJIaHe pe[IeHIIJI 3aAaq BOCIII{TaHIIf,' pl3BvTr4fl 14 coqnanu3a\uv

o6yvaroqr4xcfl, [pI{HtTbIe nporparrlrr'rofi ilo xvIMvrI4 noAXoAbI K oIIpeAeJIeHuIo

coAepxaHl4t vr 11ocTpoeHlls [peAMera [peAycMarpl{BaloT SoprrlupoBaHl'Ie

yHr4BepcanbHblx yre6nrtx [eftcr31uf4 I4MeIouIuX 6asosoe 3HarIeHI4e AJIf,

pa3[I{rrHbIX BI,IAOB AesTenbHOCT}I: peuIeHLLf, IIpO6neM' IIOLICKa' AHaufi43A vI

o6pu6or*u unQopr'r a\ilv, Heo6xoAHMbIx AJI' npuo6per eHI4s' oIIbITa IIpaKTI'Iqec rofi

14 ktCC;1enOBaTenbCKOfi ASSTSJIbHOCTI4, 3aHI{MaIOqefi gaXHOe MeCTo B IIO3HAH141,4

XI{MI4I4.

B npaKTHKe rlperroAaBaHufl xI{MI'II4 KaK Ha ypoBHe ocHoBHOrO O6UIerO

o6pasonaHrrf,, TaK lr Ha ypoBHe cpeAHefo o6qero o6paroBaH.tls', rpu olpeAeJIeHI{LI

coAepxaTeJrbHofi xapaKTepI,ICTI,IKpI qenefi I43r{eHut [peAMeTa HaIIpaBneHLIeM

nap"orta1leHHofi 3HaqI,IMocTn rpaArlIILIoHHo npuana€rcr $opuLIpoBaHI4e ocHoB

xl4M[qecKofi HayKr'r KaK O6JIaCTLI COBpeMeHHOfO eCTeCTBO3HaHVfl'' [paKTLIqeCKOil

.IterTeJrbHOCTlI qeIOBeKa u KaK OAHOTO 113 KOMnOHeHTOB MLIpOBOfi xynrryprr' C

Mero.ur4trecKofr TorrKlr 3peH's raKofi rroAXoA K orrpeAeJreHr{Io qenefi I.3yrreHut

npeAMeTa 
',BlrfleTct' 

BnoJIHe onpaBAaHHbIM'

coruacno AaHHOfi TOqKe 3peHl{t IJIaBHbIMI{ IIeJI'MH

(xr4Mr4r) Ha 6a3oBoM ypoBHe (10 -l l rur.) tBJlflIorcq:

H3rreHI,Iq npeAMeTa

KaK eaxHefiurefi

B OCHOBe Koropoft
. QoprvrupoBaHlle cLIcreMbI xnMlarlecKux zlaar'uilr

cocTaBJrqrorqefi ecTecTBeHHO-HarIHofi KapTI4HbI MI{pa'



IIperroAaBaHI,''r4

IIpaKTr4qecKoft

Jre)Kar KJrroqeBbre rroHrrnr, Qyn4aMeHTElJrbHbIe 3aKoHbI rI Teopr4r4 xr4vrr4v,

ocBoeHr,re t3brKa HayKLI, ycBoeHue II noHI,IMaHVe cyIIIHOCTII AOCTynHbIX

o6o6rqeHr,rft rvrnpoBo33peHqecKoro xapaKTepa, o3HaKoMJIeHHe c Hcropnefi

HX pa3BLrTUs, 14 CTAHOBneHI{f,;

. SopuupoBaHlre vr pa3Br4Tlae rrpeAcraueHuft o HayqHbIX MeroAax no3HaHLIt

BeuIeCTB u X[MI,IqecKuX pearqnfi, ueo6xo4uurtx AIIfl npuO6perennfl

yueHufi opueHTupoBarbc{ B Mupe BerrlecrB Lr xuMl,IqecKux l,uteuuir,

LrMeloqux Mecro B nprrpoAe, B npaKTnqecrcofi u rloBceAnesHofi xu3Hrr;

o p&3BtrTlre yMeHI{fi u cnoco6os AesreJrbHocTl4, CBt3aHHbIX C na6mOAeHI4eM Id

o6rrcsenueu xLIMLIrIecKoro sKcuepI,IMeHTa, co6ruo4eHueu [paBI'In

6egonacHoro o6paqeHl,tt c BeIrIecrBaMH.

Hapx4y c grr{M, coAepxarenbHar xapaKTep[cruKa rlenefi u 3alla't I43yqeHHt

rrpeAMeTa B npofpaMMe rro xtrMr,rn yToqHeHa u cKoppeKTLIpoBaHa B cooTBeTcTBI4I4

c HoBbrMr{ flpuoplrreraMr,r B cracreMe cpeAHero o6qero o6pasoBanus'. CeroAHs s

XlrMr{I4 B 6onrurefi cTeIIeHI,I Or4a€rcx 11peA11oqTeH1ae

KoMIIoHeHTe coAepxaHl,It o6yreHnx, opueHruponanHofi Ha

rroAroroBKy BbrnycKHr,rKa o6qeo6prBoBareJlbnoft opranr43arryrvr, BJIaAeIouero He

Ha6opoM zruavuit, a QynrquoHarrbuofi rpaMorHocrbto, To ecrb crocooaMrl 14

yMeHr4flMr{ aKTr4BHoro nonyqenva 3HaHuft I,I rlpuMeHenvrfl.IIX B peulJlbHofi I(H3HI4

Ant peIIIeHl4{ rIpaKTI{r{ecKI'IX 3aAaq.

B cBr3tr c orlrM [pr4 Lr3f{eHr4rr rlpeAMera <<Xnrrlns>> .qoMI4HI'IpyIoqee

3HaqeH[e upuo6per€Ilor raKne rlenl4 LI3aAaqLI' KaK:

aAaIITa\n5 o6yuarorqnxcfl. K ycnoBLItM AI,IHaMLIqHo p€BBI'IBarcIIIeroct Mllpa,

I{HTenJIeKTy€rnbHO pa3BI{TOfi JILIr{HOCTLI' roToBofi K
QopruupoBaHl,Ie
caMoo6pa3oBaHuro, corpyAHr{rrecrBy, caMocrof,TeJlbHoMy rIpI'IHtr}IIo rpaMorHblx

penrenufi B KoHKPerHbx

rrprrMeHeHLIeM;

XpI3HeHHbIXcIITyaIIvIflx,cBfl3aHHbIXcBeqecTBaMV?IvIx

KIIOIIEBbIX HABbIKOB (ruTOUCNTX

3HAIICHLIE AN-' PA3JII{qHbIX BUAOB
soprvrlapoBaHue y o6yrarouvrxcfl'

KOMrrereHIII,Ifi), I4MeIOqUX yHl',IBepcanbHoe

AerTeJIbHocTI4: pe11reH1at [po6neM, rIoI4cKa' a;glur43a u o6pa6orru nnQopMalluu'

Heo6xo,{unarrx AJI' npr,ro6pereHl'It oIIbITa Aef,TeJIbHocTLI, KoTopat 3aHI{MaeT

Ba)KHOe Mecro B rIO3HaHrrH xvrwvlvt) a raKxe AIlfl OIIeHKLI C nosuqufi

3Kol0n4rrecKofi 6esouacHocru xapaKTepa BJrvrflHug, BelqecrB 14 xLrMHqecKI4X

npoqeccoB Ha opraHI'I3M qeJIOBeKa I4 npupoAHylo CpeAy;

pa3BI,ITr{e rro3HaBaTeJIbHbIX l,rHTepecoB, IIHTeJIJIeKTy€IrIbHbIX n rBopr{ecKLIX

cnoco6nocrefi o6yualo[ryIxct: cIIoco6HocTlI caMocTotTeJlbHo npno6peraTb HoBbIe

''''vI1, 
no xuMrru B coorBercrBlrLr c )KI,I3HeHHrIMu [orpe6HocrtMl{, I{cnoJrb3oBarb

coBpeMeHnrre uHsopMarluoHHbre TexHoJIofIII{ Ant noucKa u aHaJII',I3a yqe6noiT v

HayqHo-no[ympHofi ransoprvra\r4vrxlrM]MecKoroCOAep)KaHVt';

QOprraupoBaHlle V pa3BuTue y o6yraroulllxcfl accoquaTgBHgro LI JlorllqecKoro

MbrruJreHu{, Ha6nroAaTeJrbHocTu, co6paHHocTI,I, aKKypaTHOCTLl, KOTOpbIe Oco6eHno



Heo6xoALrMhI, B qacTHocTI{, [pI4 nnaHr4poBalJ^nu v npoBeAeHI{I4 XHMHTIeCKO|O

sKCrrepI{MeHTa;

BocrruraHr{e y o6yraroqvrxcs. y6exgdnnocrl4 B ryMaHl4crn'recrofi
HarrpaBneHHocrr4 xrrMr,rlr, e€ naxnofi poJIH B pellreHuu rno6alurux npo6leu

paqlroHanbHoro [pnpoAonoJrb3oBaHlrr, no[oJIHeHLIt gHepreTI4qecKI4X pecypcoB I'I

coxpaHeHr,r.f, rrpupoAHoro paBHoBecur, oco3HaHut Heo6xoAl'tMocrl4 6epexHoro

orHorrreHr/rr K rrpupoAe v cBoeMy 3AopoBblo, a raK)Ke npno6perennc' orIbITa

LrcrroJrb3oBaH4t [onyqeHHbrx z:nattuit Nrfl, trpkrHflTufl. rpaMorHblx peruenufi B

cvry a\nflx, c Bt3 aHH bIX C XLIM l{qe C KrI M II 
'BJI 

e Hr4flls'{r4.

B yue6nonn rrJraHe cpeAHero o6ulero o6paronannr [peAMer <<Xutr{us)

6asonoro ypoBHr BxoAlrr B cocraB rrpeAMerHofi o6nacrn <<EcrecrBeHHo-Ha)^rHble

npeAMerblD.

O6rqee qucno qacoB, orseA€HHbrx AJrt LI3f{eHHt xIaMlIIa, Ha 6asosoM ypoBHe

cpeAHero o6rqero o6pasonaHr4s, cocraBJlter 68 qacos: g 10 KJIacce - 34 uaca (l
qac B ne4enro), e 11 rracce-34qaca(l uac n ne4enro)'



COAEPXAHTIE OBytIEHUfl

11 KJIACC

oEIrlAfl [I HEOPIAHII[IECKA-g XVT|MI,dA

Teopern.recKlle ocHoBbI xrrMlr [l
Xuuuqecrufi gJIeMeHT. Arola. .fllpo aroMa, u3oronbl. SlerrpoHuar

o6oroqra. SnepreruqecKue ypoBHLr, roAypoBHH. ArouHrte op6nr[ulu, s-, p-, d-

3JreMeHTbr. Oco6eHHocrlr pacnpeAallcHllf, gJIeKTpoHoB uo op6ur€LIItM B aroMax

3JreMeHToB nepBbrx uerup€x nepuoAoB. 3nerupo lalaas roH$raryp ar\krfl. aroMoB.

llepuo4r,rqecrzft 3aKoH n llepuo4rrrrecKa{ cllcreMa xHMI,IqecKLIX SJIeMeHToB

il. V. MenAeneesa. Cnssb rrepuoAr{rrecKoro 3aKoHa u llepno4Iaqecrofi cLIcreMbI

xrlMr,rqecKr,rx oJreMeHToB n. 14. MenAeneeBa c coBpeMeHnofi teopuefi crpoeHvrs'

aroMoB. 3aroHotuepHocrll n3MeHeHI4fl csoficre xlrMllqecKlftx SJIeMeHToB v

o6pasyevrrrx uMlr npocrbrx yr cJro)KHbIX BeulecrB rlo rpyllrlaM v rIepI4oAaM.

3naqeHue nepuoAurlecKoro 3aKoHa B pa3BHTI4vr HayKla'

Crpoeune BerUeCTBa. XnuuqecKaJl cBs3b. BuAn xutuuqecroff cBt3H

(roazurenrH€lr HerronrpH afl 14 rronrpH€rf,, I4oHHat, Mer€ulJluuecrar)- MexaHugNrrr

o6pa^aonaHua rcosaneHrHofi xnNru.{ecrofi cBt3rr (o6rvrennrrfi v AoHopHo-

aKrlenTopuufi). BoAopo,qnar cBr3b. BarenrHocrr. 3nerrpooTplrllarenbHocTb.

Crereur oKI,IcJIeHI,lf,. I4onu: KarI'IoHbI u aHI4oHbI'

Beqecrna MoJleKyntpHoro u HeMoneKyntpHoro cTpoeHplq' 3axoH

TTOCTOSHCTBa COCTaBa BeIIIeCrsa. Tgnrt KpI4CTZUInnqeCKnX peru€ror' 3asuCuNlOcrr

csoficrea BerrIecTB oT Tlrla KpucT€rrrJ[lqecrofi peuerxu.

floHsrrae o AprcnepcHbrx cncreMax. tr{cruHnble I4 KoJInorIAHbIe pacrBopbl.

Maccoeat Aorls BeulecrBa B pacrBope.

KnaccnQvrKa\vrfl HeopraHl4qecKux coeAuHeHufi- HorraeHruarypa

HeopraHnr{ecKr4x BerIIecrB. feneruqecraq cBt3b HeopfaHl,IqecKllx BeIIIecrB'

lpI'IHaAiIe)KaIIIIItX K pEI3IUTIHbIM KJIaCC aM'

XuMu.Iecxar peaKIIIls. Klaccn$uKaI\r4fl' XHMIIqecKI4X pearcqrafi B

HeopraHr4qecrcofi r4 opraHlrqecrofi xr4uvrkr. 3arcos coxpaHeHl4t Maccbl BeIrIecrB'

3aKOHCOXpaHeHpIflLInpeBpaIIIeHI{t3HepfI4I'IIIpLIXI{MLITIeCKUXpeaKIII{tX'

Cropoc6 peaKlluu, e€ sasucllMocrb oT pzt:nlaqHblx Qarropon' O6parnuue

peaKlluu. XnuuqecrcOe paBHOBecHe. @arropg, BJII4tK)Ique Ha cocToqgge

xrrMrlt{ecKoro paBHoBecnf,. llpnnqun JIe lllarelre'
3nertpOlI,ITLItIeCKat AI,ISCoIIHa\us,. CunbHble u cla6rte 3neKTponnrrt' Cpe4a

BOAHbTX pacTBopoB BeIrIecTB : KI'ICn€UI, H efi rpal bldafl, UIeJIOqHat.

OrnclureJIbHo-BoccraHoBI4TeJIbHbIe peaKul4l'l'

Srcuepnrr,reHTulllbHble MeToAbI I'I3yrIeHut BeIIIecTB vr nx [peBpalqenuft:

AeMOHCTp A\ilfl, ra6nuq <flepno4nqecKat cHcTeMa xHMLITIeCKI',IX 3JIeM9HTOB [' 14'



MesAeleeBa)), lre1nreHlre uoAelefi Kpr{cr€uIJII{qecKHX peur6ror, Ha6ruoAeHue u

onrrcaHlre AeMoHcrpaunoHHbrx n na6oparopHblx oubIToB (parroxeHue [epoKcnAa

BOAOpOAa B rrptrcyTcTBllr,r KaTaJrlr3aropa, olpeAeJIeHI,Ie cpeAbl pacTBopoB BeIrIecrB

c rroMorrlbro yHr,rBepc€ubHoro LrHALrKaropa, peaKIIuLI LIoHHoro o6ueHa),

npoBeAeHue rrpaKTu.recxoft pa6orrr <<BnusHue pa3nl{trHrrx $artopoB Ha cKopocrb

xr,rMrlrlecKol4 peaKIIr,II4).

Pacq€rnne 3araqu.

Pacq€ru no ypaBHeHI{tM

TepMoxr,rMr,rqecKlre pacu€rrr, pacu€rrt c LIcrIoJIb3oBaHueM IroHtrllt (MaccoBat

AOnfl BelrlecrBa).

Heopranuqecrcar xlrMrlr
Herrleralnrt. floloxenne HeMeraiIJIoB B flepuo4r,I.recrcoil

xHMI,IqecKHX gJIeMeHToB il. 14. MeHAeleeBa 14 oco$enuocTl4 cTpoe66fl

@ngu.recxr4e ceoficrsa HeMeraJrJroB. Armorpouur HeMeraJIJIoB (Ha

KncJropoAa, cepbl, $ocfiopa ra yrnepo4a).

Xuuuqecrue cgoficrBa Baxnefiruux HeMeraIIJIon (raloreHoB, cepbl' €Bora'

Qocrfopa, yrnepoAa vr rperr,trnr) v ux coe4uneHIafi (orccngon,

Kr4CnOpOACOAep)Karqr4x KlrcJror, BoAopoAHbIX COe4IaHeHnfi).

flpunteneHlle BaXHefi ruux HeMeTaJIJIoB lI I{X coeAuHenuft .

Meralnu. floloxeHue MeraJrJroB B flepuo4u.{ecrofi cllcreMe xI4MHrrecKLIx

3JreMeHToB A. 14. MesAeleesa. Oco6eHHocTLI cTpoeHl4t 3neKTpoHHbIX

aToMoB MeT€UIJIoB. O6uII4e Qusuuecr[e csoficTBa MeTaIInos' Cnrtasrr

3rercrpoxuNau'IecrHfi psA HailpqxeHllfi MeTzLIIJIoB'

XuNanqecrue ceoficTBa Baxnefiurux MeTuUIJIoB (Hafpufi, xattuit,

rrla;1rUfi, aIIOMLIHLIfi, qnur, XpOM, XeJIe3O' rrae4r) u uX c9eA61grelg^6it"

o6ulr4e cnoco6rr [onrreHur MeTUUrJrOn. flpurvreHeHlle MeTaJIJIOB n 6rrry u

TCXHNKC.

SxcnepuueHT€LIIbHbIe MeroAbI r,r3vqeH[f, BeIrIecTB V VX npeBpalqeHufi:

r43yrreHge KonneKrrl,Iu <<MeralJlhr rr cnJIaBbI), o6pasuon HeMeruIJInoB' pelueHrle

3KCrrepLIMeHT€UIbHbIX 3AAaq, Ha6nrOAegue V OIII{CaHue ASMOHCTpaIII49HH6IX vr

na6oparopHbrx onbrroB (naaurvrogeficreue ruApoKcllAa €IJIIoMrrHLTfl c pacrBopaMl4

KLTCJIoT I4 rrlefloqefi, raueCrBeHHble peaKIII{n Ha KaTI4OHrt ueralloe)'

Pacq€rnrre 3aAarrn.

Pacq€ru Maccbr BerrlecTBa rann o6teMa f[I3oB IIO LI3BeCTHOMy KOIUqeCTBy

B9IIIeCTBa, Magce ranU O6reMy OAHOTS I,I3 yrIaCTByIoqlIX B peaKIII4lI BSIIIeCTB'

pac.rdru Maccbl (o6r€na, KoluqecrBa Belqecrna) npogyKroB peaKIIHLI' ecnu oAHo

p13 BeUIeCTB r{MeeT npuMecl4.

Xnprnn u r(Il3Hb
polr xLr.ltvrv n o6ecneqeHr,nr gKoJrorlrtlectrofi, 3Heprerllqecxofi u unlIleeofi

6esouacHocTr4, pa3BvrThrvr MeAIIqLTHH. IIOH-true o HayqHbIX MeTOAaX IIO3HaHI4'

BeluecrB LI xlaMnqecKl4x pearcqufr.

XUMLIqeCKHX peaKIII{U' TOM tII4CIE

CI,ICTCMC

ATOMOB.

rrpllMepe

o6oroqex
METAIIJIOB.

rczutrqnft,



flpe4cranrenvrt o6 o6ulux Haf{HbIX

[onytreH[t saxHeft ruLIX BeIIIecrB.
Ilelonerc B Mlrpe BerrlecrB 14 MarepnaJloB: saxHeffIul4e crpolaTenbHble

MaTepr{uurbr, KoHcTpyKrIr,IoHHbre MaTeprI€lIIbI, KpacK[, cTeKJIO, KepaMLIKa,

MaTepr,r€urbr AJrr SneKTpoHuKI{, HaHOMaTepI4€uIbI, OpfaHI'IqecKI,Ie H MLIHep€UbHbIe

yAoopeHus.

XuMprq v 3AopoBbe qenoBeKa: rrpaBl{na l4crloJlb3oBanvrfl. JIeKapcrBeHHbIx

[penaparoB, rrpaB]rla 6egouacHoro ncrloJlb3oBanvrfl. npe[aparon 6rrrosoit xuv.utt

B rroBceAHesHofi )KII3HI,L

Mexnpe4MerHble cBf,3ll.

Pea;1nsallns Me)Knpe.qMeTHbIX cessefi ilpvl I'I3yqeHHI4 o6rqefi vT

HeopfaHuqecrofi xvMyrv n 11 rnacce ocyqecrBJltercq qepe3 rrcnoJlb3oBaHue KaK

o6qlrx ecrecrBeHHo-HayqHbrx rtorttrutrt, TaK v noHltnfi, tBJItrcIrIHXct

cucTeMHbIMI4 An{ OTAeJIbHbIX npeAMeToB ecTecTBeHHO-HayqHOIo IIHKna.

O6rque ecrecrBeHHo-Haf{Hbre noHflTus,: :nay.tHrrfi Qarr, rnrlore3a, 3aKoH'

TeOpI4fl, AHaJIvt3, CHHTe3, rfraCCUQnKaII4fl, IepUOAIa.IHOCTI' na6ruO4eurae,

3KC [epI{MeHT, MOAeJI[pOBaHLIe, I43MepeHI4e' t BJIe HLre'

(DUSuXa: MaTepu{, 3Hepr[4fl, MaCCa, aTOM' 3neKTpOH' IIpOTOH' Uefirpou, uOu,

r,r3OTOrI, paAI4OaKTuBHOCTb, MgneKyna, SHepreTUqeCXnft ypOBeHb' BSIIIeCTBO' TeJIo,

o6r€u, arperarHoe cocrof,Hr{e Berqecma, SuauqecKl4e BeJIUqHHbI I'I €AI4HI{UbI HX

H3MepeHI4t, cKopocTb.

EnOIOruq: KJIeTKa, opI-aHLI3M, SKoCI,ICTeMa, 6uOCQepa' MaKpo' vr

Mr{Kpo3neMeHTbr, BuTaMr4Hbr, o6ueH BerrIecTB B OpIaHI'I3Me.

feorpaQraf,: Mr4Hep€urbr, fopHbre flopoAbr, fIoJIe3HbIe I4CKOfIaeMbIe, TofIJII',IBO'

pecypcbl.

TCXTTOIOTN': XUMLITTECK€Tf, TIPOMbIIUJIEHHOCTb, METAJINYP|LI{' IPOI43BOACTBO

cTpor,rTenbHbrx MaTepr4€rnoB, ceJrbcKoxo3tficTBeHHoe npoLI3BOACTBO' I]UqeBat

rrpoMbIIIIneHHOCTb, QaprraaqenruqecKat rrpoMbllxneHHocrb, rIporI3BoAcrBO

KocMeTHqecKI{X npenapaToB, IIpoI43BoAcTBo KoHcTpyKIII4oHHbIx MaTepI{€UIoB'

3JIeKTpoHHaq[poMbIIIIJIeHHocTb'HaHoTeXHoJIofHII.

rrpr{Hrlr{[ax flpoMbrrlneHHofo



C OAE PXAHI,IE OEYIIEHAS

IIJIAHI4PYEMbIE PE3YJIbTATbI OCB OEHI4'I TIPO| PAMMbI NO XVfr/II,VT

HA BA3OBOM yPOBFTE CPEATm|O OBIIIE|O OBPA3OBAT*\A

TUTIHOCTHbIE PE3YJIbTATbI

@fOC COO ycraHaBJrnBaer rpe6oBaHur K pe3ynbraraM ocBoeHl{f,

o6y.rarorqnvttrcs. npolpaMM cpeAHefo o6ulero o6pa:onaHza (luunocrHblM,

MerarrpeAMerHbrM ,r npeAMerHblu)" - HayrrHo-MeroAnqecrofi ocnosofi rilfl
paspa6orKu rrJraHrapyeMbrx pe3yJrbraroB ocBoeHlrt npoFpaMM cpeAHero o6ulero

o6pa:onaHl4f, flBJrterct cl4creMHo-AetrenbHocrHrtft uoAxoA.

B coorBercrBtrr,r c cncreMHo-AerreJlbHocrHblM roAXoAoM B crpyKType

rurrHocrHbrx pe3yJrbraroB ocBoeHlrr [peAMera <Xnrvruq> Ha ypoBrle cpeAHero

o6qero o6pa:onaH Lrf, BbIAeJIeHbI cneAyKrIrII4 e cocraBnsroque :

oco3HaHrre o6yvaroquvrncs. poccraficrcofi rpaNqaucrofi I4AeHTI4qHocrI,I

f oToBHocTI{ K CaMOpa3BLl TtrIO, CaMOCTOTTeJIbHOCTI4 U CaMOOrIpeAene HLIIO ;

H€rrII4rII4e MorI4BaIII4n r o6yreHnlo ;

rleneHarrpaBJreHHoe pa3BHTHe BHyrpeHHIax y6ex4esuit JII,ItIHocrI4 Ha ocHoBe

KJrrorr e Bbrx rIeH Ho c r eit u ucropuqe c KLIX rp alwluit 6 aso eo ft H ayKI4 xpruuvr;

roroBHocrb vr cnoco6Hocrr o6yraroqvrxcfl. pyKoBoAcrBoBarbct B csoefi

.rlerTeJrbHocTu TIeHHocTHO-CMbrCnOBbIMlI yCTaHOBKaMLI, [pUCyqI4MH IIelOCtrOft

cr4creMe xr4MrlrlecKoro o6pasoBaHu.fi ;

H€ururlr4e npaBoco3*aHvrfl gKorofl,Iqecrofi Kynbrypbl u cuoco6Hocrll craBurb

qenu I4 cTpoI,ITb xlI3HeHHbIe IIJIaHbI.

Jlnqnoclrrre pe3ynbrarhr ocBoeHnt rlpeAMera <<Xunaus) Aocrl'Iralorcf, B

eAr4HcrBe yve6nofi vr Bocnurarelrnofi AetreJlbHocrn B coorBercrBr4r4 c

ryMaHr,rcTr{qecKr{MLr, coql{oKyJlbTypHbrMH, AyXOBHO-HpaBCTBeHHbIMI',I IIeHHOCTTMH

Lr vt1eaila6u poccuficroro rpax(AaHcKoro o6ulecrna, [pI{HtrbIMIl s o6uecrne

HOpMaMI4 Vr IIpaBI4JIaMI4 nOBeAeHI',lt, CIIOCOOCTBYrcIIUT MI4 rpoqeccaM

caMorro3Ha]Hvrfl, caMopa3BvrTt4fl. L\ HpaBcTBeHHOIO CTaHOBJIeHI4f, JILITIHOCTH

ooYqalouvxcs..
JluqnocrHrre pe3ynbrarbr ocBoeHllf, rlpe,qMera <<Xuuup> orpaxalor

c6oprvrrapoBaHHocrb orrbrra rro3HaBarelrHofi vr [paKTurrecrofi AeqrerbHocrl4

o6yrarorqr4xcfl rro peaJrlr3arltrl4 nplrHtrblx e o6qecrBe IleHHocreft, B ToM rIIrcJIe B

qacTl4:

l) rpaxaancKoro BocrlrrraHnr:
oco3HaHr4r o6yrarorquwvrcs. cBolrx KoHcrI,tryIItIoHHbrx rlpaB u o6ssaHnocrefi,

yBax(eHl4t K 3aKOHy LI [paBonopf,AKy;

rrpeAcTaBJreHr4t o coqu€urbHbrx HopMax v [paBl,Inax MeXII4I{HOCTHbIX

orHollreHufi s rorreKTuBe;



foToBHocTLI K COBMeCTHOfr TBOpqeCKOfr AerTeJrbHOCTrr rrpH CO3AaHHH

yr{e6HhIX npoeKToB, pelxeHur4 f{e6Hbrx u rro3HaBareJrbHbrx 3aAatl, BbrnoJrHeHuv

xr4MlrqecKlrx SKcrreppIMeHToB ;

clloco6Hocrll rIoHI{Marb u np}IHI4Marb Morr4BbI, HaMepeHuq, norr4Ky n
apryMeHTbI ApyrLIX rrpn aHzlnn3e pa3nuqHbrx Br{AoB yre6uofi AerreJrbHocrr4;

2) narpuor[rrecKoro Boc[lrTaHrrq :

TIeHHOCTHOIO OTHOTUeHU{ K LTCTOpHqeCKOMy U Har{HOMy HaCJreAr4K)

orerlecrBe rruofi xlaMlc.r4;

yBaxeHr,rs K npoqeccy rBoprrecrBa B o6racru reopuu v [paKTlrqecKoro

IrpI4MeHeHt4fi. XId},{I,ILI, OCO3HaHIIT TO|O, rITO AOCTLTX(eHI4' HayKI,I eCTb pe3yJIbTaT

AnI,ITeJIrHIIX ua6lro4eHufi, KpolrorJrl4Bbrx 3KcnepI4MeHT€uIbHbIx norrcKoB,

nocrorHHoro rpyAa yu€Hrx I,I npaKTHKoB;

I4HTepeCa V rIO3HaBaTeJrbHErX MOTHBOB B [OnyqeHI4I4 14 [OCneAyrOqeM

aHanr,r3e uH$opuarlr,rn o [epeAoBbrx AocrnxeHlrfx coBpeMeHIrofi ore.IecreeHnoil

xuMkrn;

3) 4yxonno-HpaBcrBeHuoro BocrlrrraHrfl :

HpaBcTBeHHOIO CO3HaHI,If, , STUTIeCKO| O TIOBeA eHnfl;

cuoco6nocrl4 olleHvrBarb curyarrytn, cBt3aHHbIe c xI,IMIrqecKLIMI,I flBilerlvlflv'vl.

r4 rrpr,rHrrMaTb oco3HaHHbre peuleHlnr, opveHTupyf,cb Ha Mop€ubHo-HpaBcTBeHHbIe

HOpMbr r4 IIeHHOCTI4;

roroBHocrr4 olleHr,rBarb cBod noseAenue vr nocrynKl4 cBol4x roBaplrqeit c

nosraqnfi HpaBcrBeHHbrx v [paBoBbrx HopM vr oco3HaHrle nocreAcrsufi 3TI{x

rrocrynKoB;

4) QopulrpoBaHufl KyJlbrypbr 3AopoBbfl :

rroHr4MaHur qeHHocrefi 3AopoBoro Lt 6egouacHoro o6para )KI43Hrr,

Heo6xoAgMocrrr orBercrBeHHoro orHolrleHus, K co6crseHHoMy $n:uvecxoMy I4

ncuxrlqecKoMy 3AopoBblo;

co6ryoAeHus rrpaBlrn 6esonacHoro o6paqenna c BeIrIecrBaMI'I B 6ury,

rroBceAHennoft xu3HLI I4 B TpyAonofi 4emenbHocrla;

rroHHMaHr,rr rIeHHocTr{ rrpaBlrJr I4.H^AVTBVIAy€UIbHO|O Vr KOJIJIeKTUBHO|O

6e:onacuoro rroBeAeHvfl B ctrryarlnrx, yrpox(arcqllx 3AopoBblo lI xI43Hl1ruoAefi;

oco3HaHr{r [ocneAcr suir n Herrpr4flTvrs BpeAHbIX [pLIBbItIer (ynorpe6neHux

anKoronf, , HapKorLIKoB, Kype uun);

5) rpyaoeoro BocrrlTaHlrfl :

KoMMyHr{rarusnoft KoMrrereHTHocrLI B yue6Ho-nccJreAoBarelrcxofi

Aef,TenbHocTl{, o6lqecraenno noresHofi, TBopqecrofi u ApyrHX BuAax

AeTTeJIbHOCTI4;

yCTaHOBKT4 Ha aKTI{BHOe f{aCTI{e B peIIIeHHI{ [paKTLIqeCKI'IX 3aAarl

coqlr€IJlbHofi nanpaBJleHHocTu (r parrarax cBoero KJIacca' ruronu);

HHTepeca K rpaKr[qecKoMy LI3yqeHnIo npo$eccufipaztutHoro poAa, B ToM

rruCJIe Ha oCHoBe npLIMeHeHufl.IIpeAMeTHbIX 3HaHHfi no xrauun;



r{ pe3yJrbraraM TpyAoBofi AerTenbHocTr4;
Bbr6opy r4H4hBr4[yarrbHofi rpaeKropr4n

o6pasonanur, 6yayuefi upoSeccHra 14 peaJwrcarrnu co6crseHHrrx )KH3HeHHbrx

iHocrefi K xLIMI,II4, I,rHTepecoB H

uorpe6Hocrefi o6uecrBa;
6) erconor[qecxoro BocrruTaHrfl :
gKoJrorr4rrecKpr qerecoo6pa3Horo orHorueHllt K rIpLIpoAe, KaK I,Icror{Hr,rKy

cyulecrBo BaHr4fl. )Krr3Hlr Ha 3eure;
oKlrx npo6rev, BlrLrflHr4fl,

gKoHoMLrqecKI4x rlpoqeccoB Ha cocrotHue [pupoAHofi u coqvalrHofi cpeAbl;

oco3HaHr4r Heo6xolnMocrlr ucrroJrb3oBanufl. 4ocrnxeHnfi xuv,vrvr I^nfl

perxeHufl BonpocoB palllloHanbHoro [pupoAorlonb3oBaHrlt;

aKTI,IBHoro :aerrpuflTvrs. Aefic'triuir" [pI,IHocf,IIII4x BPeA orpyxatoqeft
nprrpoAHofi cpe4e, yMeHr,rf, uporHo3rapoBarb He6naronpl4trHble oKoJrorrqecKne

rrocJIeAcTBLIt npeAnpLIHIaMaeMbIX Aefi creufi u [peAoTBpaIIIaTb LIX;

Haru.(tLts, pzBBr4Toro gKoJroruqecKoro MbIIxJIeHut, 3KoJlorz'Iecrofi Kynbrypbl,

orlbrra AetreJrbHocrLr gKororr{qecrofi HarlpaBneHHocrl4, yMeHHt

pyKoBoAcrBoBarbcs. LIM:n B rro3HaBarelurofi, KoMMyHLIKarvBHofi u coqualrsofi

npaKTr4Ke, cloco6nocrpr 14 yMeHr4{ aKTIIBHo rlporrrBocrotrb I4AeoJIorI'II4

xevro$o6ura;

7) qeunocrr HayqHoro rlo3Hanrfl:
c$oprr,rupoBaHHocrl4 MupoBo33peHvfl., coorBercrByloqero coBpeMeHHoMy

ypoBHrc pa3Br4T:as. HayKLI 14 o6lqecrseHHoft TIpaKTTIKI'I ;

rroHuMaHr4r cneqn$uru xvruvrLr KaK HayKE, oco3HaHLIq ee ponu B

@oprr,uapoBaHuvr paqlroH€urbHoro Haf{Hofo MbIurJIeHuf,, co3AaHHI4 IIeJIocrHoro

rrpeAcraBreHnfl, o6 orpyxaloqeM Mupe KaK

rro3HaHI4LI rIpI4poAHbIX 3aKOHOMepHOCTeft

[pPIpoAHOfO paBHOBeCVfl;

yoe)KAeHHOCTLI

IIKTBIfl.IT]fI3A\VV: B E6

o
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co3AaHlrr4 noeofi 6asrI Marepr4trircHofi KyJlbrypbl, pelueHuu uo6albHbrx upo6neu

ycrofiuunoro pa3BHTr{r qeJroBeqecrBa - cblpbeBofi, sHeprerl4qecKofi, nzuleaofi' u

gKoJrorrlqecrofi 6egonacnocrlr, B p€r3Br{Tvrv MeAvrrI[HbI, o6ecneqeunu yctto&ufrt

ycflerxHoro rpy4a v gKoJIorI{rIecKI,I rornrQoprHofi XU3HI'I Ka}I(AoIo tIJIeHa

o6ulecrsa;
ecrecrBeHno-Hayuuofi rpaMorHocru: rIoHuMaHI{t cyIrIHocrI'I MeroAoB

no3HaH11r, lrcrroJrb3yeMbrx B ecrecrBeHHblx HayKax, cuoco6HocTl4 uc[oJlb3oBaTb

lonyqaeMbre 3HaHLrfl. [rrfl. anaJrv3a vt o6rscrtenvrfl, tr'renuilr oKpyxanqero }'/.upa vr

nponcxoAsrqux n H€u r43MeHeHr,rit,yvreuut. Aenarb o6ocHosaHHble 3aKJIK)qeHvrfl'H.a

ocHoBe Hayr{Hbrx Saxroa v EMerouIrIXct AaHHrIX c IIeJIbIo llonyqeHut

AOCTOBepHbIX BbIBOAOB;

yBDKeHr.rr K rpyAy, rroA.sM rpyAa
|OTOBHOCTH K OCO3HAHHOMV

eAT.IHCTBe

pellreHlILl

[prrpoAbr H qeJIOBeKa, B

upo6nerra coxpaHeHLIt

B oco6ofi 3HarII4MocrLr xuMvrvr AIrfl coBpeMeHHoH

ryMaHucrprqecrofi HanpaBneHHocrl4 ,r saxHofi ponl4 B



c[oco6Hocrr4 caMocTotreJrbHo r{cnonb3oBarb xrrMHqecKue 3naHug, ilnfl,

perxeHur [po6neM B peiurbHbrx )Kr,r3HeHHbrx cl4Tyar\wx;
HHTepeca K [o3HaHI,IIo H l4ccneAoBareJlbcKofi 4emelrHocr]I;
roroBHocrr{ Lr cnoco6rrocrpr K HerIpepbIBHoMy o6pa.:onaHzro vr

carraoo6pa:oBaHlrro, K aKTr,rBHoMy rtonyqeHlllo HoBbIX sHaHuft rro xvrv.vru B

coorBerc rBr4v c xI43HeHHbIMlI uorpe6nocrtMn ;

riHrepeca x oco6eHHocrrM TpyAa B pa3rr,rtrnrrx cSepax npoQeccnonalruoft

Ae'TeJIbHOCTLI.

METATIPEAMETHbIE PE3YJIbTATbI

MeranpeAMerHbre pe3ynbrarbr ocBoeHut yte6noro npeAMera <<Xuuus>> ua

ypoBHe cpeAHefo o6qero o6paronaHut BKJIIoqaIor:

3HaqHMbIe Ant SOprvuapOBaHl4fl Ml{poBo33peHvrs, o6yvaroqnxcfl

MexAqcrlurrnkrHapHrre (rvlexnpeAMerHbre) o6uleuayqHble rloHtruq, orpa)Kaloque

rleJrocrHocrb Haytrofi Kaprr4Hbr Mr,Ipa 14 cnequSuxy MeroAoB rIo3HaHLIq,

I4crIonByeMbIX B ecrecrBeHHbtx HayKax (varepur, BelrlecrBo, 3Heprufl, flBITenvre.-

npoqecc, cllcreMa, nay.rurrfi Qarr, rtprrHllun, tplnore3a, 3aKoHoMepHocrb, 3aKoH,

Teopl4t, I,IccJIeAoBaHue, na6moAeHlle, I,I3MepeHI{e' S KcIr epI'IMeHT I'I 4pyrue ) ;

yHrrBepcanbHbre yue6nrre Aeficrnns (no:HanareJlbHble, KoMMyHI4KarI4BHbIe,

peryJrf,Tl{BHble), o6ecne'IuBalorryIe $opuupoBaHl4e QyHrquonzutrnoft

r-paMoTHo cTu u corlr4€lJrbHofi xouueTeHrl[[ o6yuarorq vrxa fl;

cuoco6socrr o6yuaroq[Xct ncrloJlb3oBarb ocBoeHHble

MexAr4crltrrrJrgHapHbre, MHpoBo$peHaIecKI4e 3HaHII{ I4 yHPIBepc€InbHbIe y're6Hrre

Aeficrslaq B rlo3HaBarenrnoft u colll4anrHofi rIpaKTI'IKe.

MeranpeAMeTHbre pe3ynbTaTbr oTpaxaroT oBJIaAeHue yHnBepcanbHblMll

yqe6HbrMr4 rro3HaBareJrbHbrMrr, KoMMyHUKaTTIBHIIMLI u peryntrrrBHblMl4

.[eftcrBI4tMH.

On.naAenue yH[BepcaJrbHbrMrr yue6nbtMlr rlo3HaBareJrbHblMll

AEfiCTBHfMIT:
1) 6aronrre JrorlrqecKre Aeficrnrq:
caMocrotreJlbHo QoPtuYluPoBarb 14 aKTy€InI43I4pOBarb npo6lerr'ry,

BCeCrOpOnse e6 paccMarpl4Barb;

orrpeAemTb uenH AerTenbHocTlr, 3aAABAfl. rlapaMeTpbl kr Kpl4Tepun ux

AOCTrlDKeHI4r, COOTHOCHTb pe3ynbTaTbl AetTeJIbHOCTH C IIOCTaBJIeHHbIMH IIensMU;

LrcrroJrb3oBarb rrpr4 ocBoeHlrr4 sHaHufi npu€urt Jlorl{rlecKoro MbllrrreHvfl' -
BbrAen{Tb xapaKTepHbre rrpr{3HaKI,I noHsrufi u ycraHaBJII'IBarb }IX B3al{MocBfl3b'

plcrloJrb3oBarb coorBercrByroque noHsrkrs, AIr5. o6tscnenut orAeJIbHbIx Sarron u

r^nr'elnuit;

ng6upars ocHoBaHlrfl u KpuTeprarl Nrs, xnaccuQuKalllrl4 BeulecrB v

xuMrlqecKux pearquft;



ycTaHaBJII4BaTb [pLttrLtHHO-CneACTBeHHbre CBfl3Vr Me)KAy n3yrraeMbrMl,r

'BNEHI4'MI4;crpolrrb JroruqecKue paccyxAeHnr (r,rH4yrruBHbre, AeAyKTrrBHbre, rro

aHaloruu), Bbr.f,BJrrrb 3aKoHoMepHocrr,r n [porlrBopeqr4fl. B paccMarpl{BaeMbrx

,r BJreH r,rrx, $opnrynupoBarb BbrBoAhr LI 3aKrIotI er'vfl;
[pr4MeH{Tb B rrpoqecce rro3HaHvrfl., I4crronb3yeMbre B xI4MHrl CI,IMBoJIHT{eCKI,Ie

(snarorue) rrao4eln, npeo6pasoBbrBarb MoAenbHbre npeAcraBJIeHI4t - xllMl4rlecxuit

3HaK (crarr,rnon) 3neMeHTa, x[MnqecKar Qoprvryla, ypaBHeHrre xnrvruqecxofi

peaKrlr{Lr - rlpu perueHr,rr{ yue6H,,p.l4Jro3HaBareJIbHbIX u npaKTl4rrecKrrx 3al.aq,

rrpr{MeHrTb H€BBaHHbre MoAenbHble IrpeAcTaBJIeHI{t Ant BbIf,BJreHI,It XapaKTepHbIX

[prl3HaKoB I,I3f{aeMbIx BelqecrB r{ xuMuqecKux pearquft.

2) 6aronue nccJreAoBareJrbcKne AeficrBrq:
BnaAeTb ocHoBaMLI MeTOAOB HayqHOfO rIO3HaHI4t BeITIeCTB I,I XI,IMLIIIeCKUX

pearqufi;

QopuynupoBarb rlenlr v 3a4aqv uccJreAoBanvIs, LrcrloJlb3oBarb rIocraBJIeHHhIe

u caMocrorreJrbHo cQoprr,rynupoBaHHble Bolrpocbl B KaqecrBe I,IHcrpyMeHTa

rro3HaHr,rr Lr ocHoBbr 4nr $opuprpoBaHl4t rl4rlore3bl rlo [poBepKe rIpaBI4JIbHocrLI

BbrcK€BbIBaeMbIX cyx4eHufi ;
BnaAeTb HaBbrKaMr4 caMocTorTeJrbHofo [naHIIpoBaIlIIfl k\ IIpOBeAeHVf,

yqeHuqecKqx gKcrrepr4MeHToB, coBeplueHcTBoBarb yMeHrrfl na6ruo4arb 3a xoAoM

[poqecca, caMocrorrenbHo rrporHo3r,rpoBarb ero pe3ynbrar, SoprraynupoBarb

o6o6rqeru4r 14 BbrBoAbr orHocrrreJrbHo AocToBepHocrl,I pe3yJlbraroB I4ccneAoBaHvfl',

cocraBJltrr o6ocuosaHHrtfi orqdr o [poAenanHofi pa6ore;

npuo6perarr orrbrr yueuuuecxoft I4ccJleAoBarelrcrofi u upoercrHofr

Aef,TenbHocrr4, rrporBnrrb cnoco6noc'rr v roroBHocrb K caMocrotrenbHoMy

lor{cKy MeTOAOB perrreHlrr npaKTnqecKLIX 3aAaq, [pITMeHeHIIIO pa3nIIqHbIX

Mero,uoB no3HaHI4t.

3) pa6ora c nnQopnraquefi:
opI,IeHTI{poBaTbcfl B pa3lruqHblx I4cTor{HLIKaX r'rn$opuaquu (uayuuo-

rrorryJrtpHat nl,{TepaTypa XLIMurIecKoro coAepx(aHllt, crpaBoqHble noco6ur,

pecypcbr I4nrepnera), anwru3prpoBarb nnfioprraalll4lo pa3nHrIHbIX BI4AoB u Qopu

[peAcTaBJIeHLIt, Kp]ITLIqeCKI'I OIIeHHBaTb e€

H e rrp oTI,I Bopequ Bo cTb ;

AOCTOBepHOCTb V

Qoprr,lynrnpoBarb 3arrpocbr Lr [plrMeHflTb pa3flutlHble MeroAbI npu rIoHcKe I{

or6ope r.rusopnraqnra, ueo6xoAurrlofi AJrfl BbIIIoJIHeHut yve6Hux 3aAarr

oupe4er€HHoro lurra;
npuo6perarr onhrr ucnoJrl3oBanvrfl, r,IHQoprraaIIuoHHo-KoMMyHI'IKarI4BHbIX

TexHoJlorufi u pautl4llH brx noucKoBblx cucreM ;

caMocrotreJrbHo nu6uparr oTITLIM€IrIbHfo .bopty rpeAcraBrer^rafl

rEn$oprvraUura (cxervmr, rpaSnKI,I, AHaIpaMMbI' ra6lnqrr, pLrcyHKII lt 4pyrue);



I4CIrOnb3OBaTb Har{HhrI4

xnMr4qecKofi HHoopMar\Heir: rrpr4MeHrrb MexnpeAMerHbre (Qusu.recxze
r3brK B KaqecTBe cpeAcTBa npn paooTe c

VI

MareMaruuecrcue) 3HaKH Lr cuMBoJru, Soprvryrrr, a66peBuarypbr, HoMeHKJrarypy;

r4crroJrb3oBaTb vr IIpeoopa3oBhrBaTb 3HaKoBo-cuMBolr{rrecKlre cpeAcTBa

HA|JI'.IIHOCTI4.

On.raAenue yHrrBepcaJrbHbrMn KoMMyHrrKar[BHbIMTI Aefi crnlrqMu :
3aAaBarb Borrpocbr rro cyqecrny o6cyxAaeuofr TeMbr B xo.qe .quzurora mluttu

AvrcKyccuu1 BbrcKa3brBarb rrryev, QoprvrynupoBarb cBoI{ npeAno)KeHkrr.

orHocnTeJrbHo BbrrroJrHeHr.rr [peAiroxeHHoft ga4a'un;

Bblcryrrarb c rrpe3eHTarlzefi p*ynbraroB rro3HaBaremnofi AetreJlbHocrrr,
nonyqeHHbrx caMocTof,TeJrbHo LTJIII coBMecTHo CO CBepCTHI4KaMH npl4 BbInOJIHeHUI4

xr4Mr4qecKoro gKcrrepr4MeHTa, [paKTr{qecxofi pa6oru no uccJIeAoBaHHro csofrcrn

r,r3yrraeMbrx BerrlecrB, peaJrlr3ar\nn yre6noro [poeKTa u QoprvrynnpoBarb BbIBoAbI

rro pe3ynbraraM npone4€HHbrx raccJre4orannfi nyr€vr coHIacoBaHuA noruqufi n
xoAe o6cyx4enus, u o6ueHa MHeHr4flMvr.

On.naAenne yHIIBepcaJIbHbIM[ peryJIflTIlBHbIpru Aefi crB[fl Mn :

caMocTorTeJrbHo nnaHupoBaTb k\ ocyqecTBJltTb cBoIO IIO3HaBaTeJIbHyIO

Ae{TenbHocTb, onpeAenf,{ ee qenlr u 3a4al{v, KoHTponHpoBaTb vr rlo Mepe

Heo6xoAuMocrr4 KoppeKrupoBarb rrpeAJlaraeIraufi aJlropurM Aeficrr;uit rpl4

BbInoJIHeHuI4 y.re6uux v I4ccJIe,qoBareJIbcKI,IX gailaq, nrr6uparr nan6olee

e$$errueHufi cnoco6 vx perueHlrr c y.r€rorvr non1n{eHut HoBbIX sHaP.uia o

BerllecrBax u xrIMI,IqecKI4X peaKllntx;

ocyqecrBJurb caMoKoHTponb cBoefi AeqrerbHocrrl Ha ocHoBe caMoaHaJrv3a

u caMooIIeHKI4.

IIPEAME THbIE PE 3YJIbTATbI
11 KJIACC

flpe4Ir,rerurre pe3yJlbrarbl ocBoeHrlt Kypca <O6qas v HeopraHuqecKat

xr,IMr,rt)> oTpaxaloT :

c$oprrrnpoBaHHocrb npeAcraBlesufi: o xnN,rH'Iecrofi cocraBrqroqefi

ecrecrBeHHo-nayuuofi KaprnHbr vrapa, poJILt xuMr4vr B rIo3HaHI'In ssre}J'uir

npupoAbr, B $oprvtapoBal:llra MbrIIrJIeHI4f, pr Kynbrypbl JII4tIHocrI'I, €€

QyHrqr,roualrHofi rpaMorHocru, neo6xo4uuofi Ant perueHnt npaKTI'IqecKLIx 3aAarr

H 3KoJroruqecKrr o6ocuosaHHoro orHolxeHl4t K cBoeMy 3AopoBblo u npupoAuofi

cpeAe;

BJIa.[eHr,re cucreuofi xr4MlrrrecKl,Ix zuavuit, Koropat BKrroqaer:

ocHoBonoJlararcqlle IIoH'TI4X (XnUUUeCrUfi SJreMeHT, aTOM, I'I3OTOn, S-, P-, d-

gJreKTpoHHbre op6uranu aroMoB, I{oH, MoneKyna, MoJIb, nrolrpnufi o6t€u,

BaJISHTHOCTb, SJIeKTpOOTpLIqaTeJIbHocTb, cTefleHb oKI,lcJIeHl4gl xI',IMI',IqeCKafl' CBfl3b

(KoBaneHTHafl.) yo11afl, Mer€uuruqecKat, BoAopoAHax), rpucrulllJlllqecxar peurdrra,



TI,IrIbr XLtMLrr{eCKrrX peaKrlr4il, pacTBop, SneKTponl4Tbr, HeSneKTpoJrrrrbr,

SneKTponI,rTI,IqecKuuI Allccoqualll4t, oKHcJIHTeJIb, BoccTaHoBLITeJrb, cKopocTb

xr,rMlrqecKofi peaKr{r4r{, xuMlrrrecKoe paBHoBecr4e); TeopHLr v 3aKoHbI (teopnr
3JreKTponr.rrr{trecKoft Aprccoqnar\vn, [epuoAllrlecrcufi 3aKoH A. 14. MeHgeleena,

3aKOH COXpaHeHr4r MaCCbr BerrIeCTB, 3aKOH COXpaHeHr4fl. U npeBpalqeHnfr gHepfI4I,I

rrpu xr.rMuqecKrlx peaKrlntx), 3aKoHoMepHocrl4, cuMBoJrutlecruft t3bIK xvtMvwt,

MI4pOBO33peHrIeCKI4e 3HaHIdfl! JIeXaIqUe B OCHOBe IIOHI,IMaHLI' npUqI,IHHOCTrr U

crrcreMHocrfi xr,rMrrr{ecK[x c'F'elfl{uit, QarrororuqecKlle cBeAeHLIf, o cnoftctnax,

cocraBe, rroJrf{eHl,rn n 6egouacHoM. r,rcrroJrb3oBaHLrLt saxHefiuux HeopraHHr{ecKLIX

BerqecrB n 6ury lr [paKT]I.recrcofi AetreJlbHocrl4 qenoBeKa;

cQoprvrupoBaHHocrr yrraeuufi BbrrBJrrrb xapaKTepHble rIpI43HaKkI ttoHltlalt,
ycTaHaBJrHBaTb prx B3aI,IMOCBf,3b, I4CrrOnb3OBaTb COOTBeTCTBynUIUe rloHflTkrs. npa

orrvrcalnr4 Heop raHLIrIecKux BerIIecrB tI ux [peBpaulesuft ;

cQoprr,rupoBaHHocrr ynaeuufi Ec[oJrb3oBarb xuMuqecKyrc c]IMBoJrrIKy AIIA

cocraBJreHr4r 6op,"ryl BerrlecrB vr ypanneHrafi xuMuqecKl4x pearqufi,

c r,rcreMarr.rqecKyro HoMeHKJrarypy (IUPAC ) u rpHu{ tLIIbHbIe Ha3Balrlafl, orAenbHblx

HeopraHr4qecKrlx BerrlecrB (yrapHufi ffi, yrueruclufi rB, aMMI4aK, raureHa-f,

I43Becrb, Heraur€naq H3Becrb, rlllTbeBat coAa, rrrtpllT Ia 4pyrue);
cSoprrarapoBaHHocrr ynaeHnfi onpeAeJltrb B€LIIeHTHocrb I4 cre[eHb oKlIcJIeHnf,

xHMr,rqecKnx SJTeMeHTOB B COeAI4HeHU'X pa3nI{qHoIO COCTaBA, B:|1lA XUUrEqeCrOfi

cBfl3t4 (ronaneHTHafl,I4oHHat, MerzuulutlecKzlt, BoAopoAHar) n coeAl4HeHvtflx, Tvrtl

Kpr4cranngqecKofi peu€mn KoHKperHoro BelrlecrBa (arouuaa, MoJleKyJrflplJafl)

uoHHar, MerzlirJrlrqecrax), xapaKTep cpeAbl B BoAHbIX pacrBopax HeopraHuqecKllx

coe4uHeuufi;
cQopvrupoBaHHocrb yrvrenufi VCTAHABJILIBATb rrpr,rHaAnexHocTb

HeopraHr4qecKr4x BerrlecrB rro vrx cocraBy K onpe,qeneHHoMy rlaccy/rpyfl[e
coeAlrHeHrafi (npocrbre BerrlecrBa - MeTUIJIJIbI rI HeMeraJIJIbI, oKcI4AbI' ocHoBalJtrfl',

Kr4cJrorhl, arra{orepHble ruApoKcllAbf , colu) ;

cfoprvrrapoBaHHocm ynaeHHfi pacKpblBarb cMbIcJI nepuo.ql4r{ecKoro saroHa r[.

14. MeH.qeJreeBa Lr AeMoHcrpr,rpoBarb ero cl,IcreMaru3l{pyrcqyro, o6rrcHrlTenbHyro

r{ nporHocrurlecKyro SYurcquu ;

c$oprvrupoBaHHocrb yrvreHnfi xapaKTepn3oBarb 3neKTpoHHoe crpoeHl,Ie

aroMoB xnMprrrecKlrx eJreMeHToB 14 [epnoAoB flepno4u'recxoft cl4creMbl

xT,IMHTIeCKIAX gJIeMeHTOB A. Vt. MeH.4eleena, uclonb3yt IIOHTTI{;I (S-, P-, d-

3neKTpoHHbIe op6uralu>>, (3HepreTltqecKue ypoBHlI)>' o6r'f,cHsrr

3aKoHoMepHocrr4 rd3MeHeHu.f, csoficm xr4Mr4qecKllx gJreMeHToB vr vx coeAuIreHprfi

ro repuoAaM u lpyn[aM llepuo4nqecxofi cucreMhr xlrMur{ecKux 3JIeMeHToB A. VI.

MeHAereesa;

cQopuzpoBaHHocrb ylaeHufi xapaKTepl43oBarb

HeoplaHlrr{ecKI4x BeIrIecTB

(onracrtnarr) o6que
p€BnI{qHbIX KJIaCCOB,xr4MI,IqecKI4e csofictsa



noATBep)KAaTb cylqecTBoBaHue feHeTr{qecKor4 cBr3r{ MexAy HeopmHr4r{ecKr4MH

BeIrIecrBaMI,I c rloMolrlbro ypaBHeHlrfi cooreercrByroqrrx xr,rMrrqecKux pearqrafi;

cSopunpoBaHHocrb yMeHuf, xnaccuQr,rrlupoBarb xnMr{rrecKrre peaKrlrrr{ rro
pa3nuqHbrM npn3Harau (vucny 14 cocraBy pearupyrcqux BeIrIecrB, re[noBoMy
eSQerry peaKrlr4r,r, rd3MeHeHlrro creleHefi orucneHvfl oJreMeHToo, o6paruMocrr4

peaKlluu, y{aCTLIIO KaTaJII43arOpa);

cQoprranpoBaHHocm yrvreHufi cocraBJurb ypaBHenvIfl pearqufi pa3rnrrHblx

TrrrIoB, rroJrHbre r{ coKparq6nHrre ypaBHeHlrr peaKqufi uonuoro o6naeHa, yqI4TbIB€tt

ycJroBu.f,, rrplr KoTopbrx 3TH peaKrllrE r44yT Ao KoHI{a;

cQoprr,rnpoBaHHocrb yvreHuft npoBoArlTb peaKIIHI{, rIoATBep}KAaIoqve

KaqecrBeHnufi cocraB p€BllrrHblx HeopraHllqecKrlx BelqecrB, pacrlo3HaBarb

orrbrTHbrM nyreu lroHbr, npncyTcTByroq[e B BOAHbIX paCTBOpaX HeopfaH[qecKrrx

BEIIICCTB;

cfioprrarapoBaHHocrb ylaeHrafi pacKpblBarb cylrlHocrb oKHcJrzreJIbHo-

BoccraHoBureJrbHbrx peaKrlufi nocpe4crBoM cocraBJIeHLIt gneKTpoHHoro 6atalaca

sTrrx peaxqnfi;

csopvrupoBaHHocrr yrvreHuft o6rscH-flrb 3aBncuMocrb cKopocrl4 xraNau'recrofi

pe aKrlrlr4 or puBnr{rrunx $ aruopoB ; xapaKTep cMe IrIeHI4fl xllMrrqec Koro paBHoBeclu

B 3aBucnMocrrl oT BHeIIrHero Bo3Aefictriur (upranqran JIe lllareme);
cSopl,lapoBaHHocrb yrr,reHuft xapaKTepI,I3oBarb xkTMI4qecKIae Ilpoqeccbl,

Jrexarrlrde B ocHoBe rrpoMbrrlneHHoro rtonyqeHur cepnoft KLrcJIoTbI, aMMI'IaKa, a

TaKxe csoprrarapoBaHHocrb rrpeAcrasreHl,Ifi o6 o6utux HayqHbIX TIpI4HIII4[aX 14

c$oprvrrapoBaHHocrb yl,reHHfi rrpoBoArlTb Bblql4creHus c I4crloJrb3oBaHlreM

gKorofl,IqecKux npo6neuax xI'IMI4rIecKoro rlpou3BoAcrBa;

rroHtrTr{t ((MaccoBuuf, Aonc BelqecrBa B pacrBope>),

rlpr{ xI,IMlIqecKI4X peaKIII{tx, MaCcbI BeulecrBa UJIII

KOII/FIeCTBy BeIIIeCTBa, Maoce r4|lvr o6reN',ry oAHofo

BeulecrBaMu B cooTBeTcrBVr4 c I4HCTpyKIITTflMH no

XI{MUqECKI4X OTIbITOB ;

cQoprraupoBaHHocrb ynaeuufi rnaHl{poBaTb

o6rdlanux orHorueuufr ra3oB

o6rervra ruBoB rro I43BecrHoMY

u3 yqacTByrcIqux B peaKIII{lI

BeulecrB, TerrJroBoro eQQerra peaKrlr{v Ha ocHoBe 3aKoHoB coxpaHeHl4{ Maccbl

BerrlecrB, rlpeBpalqeHufl I'I COXpaH ellklfr 9Hepf I{I4 ;

c6oprr,rupoBaHHocrr yrr,renufi co6moAarb npaBI,IJIa IIoJIb3oBaHvrfl xuuuqecrofi

uocy4ofi 14 ua6oparopHbrM o6opy4oraHzeM, a rapxe rlpaBuna o6paqeuur c

BbrnoJlHeHurc la6oparopHblx

14 BbllorHsrb xurranqecrcufr

3Kcnepr,rMenr (pasnoxeHrre nepoKcltAa BoAopo4a B rlpllcyrcrBHrr KarEulu3aropa,

orrpeAeneHl4e CpeAhI pacTBopoB BeuIecTB c rroMolrlblo yHLIBepCanbHoro

LrHAHKaTopa, BITvIrlnIIe pa3JII{vHbIX QaxrOpOe Ha cKOpOCTb XuMI4'IecrOfi peaKIII{u'

peaKrluu I4OHHoro o6Uena, KatIeCTBeHHbIe peaKqllu na cylrSar-, rap6OHaT- I4

xnopr4A-aHr4oHbr, Ha KaTUOH aMMOHLrf, pemeHlle SKCIIepUMeHT€rnbHbIX 3aAarl IIo

TeMaM <<Merallrt>> v <<Heueralnru) B coorBercrBl,Ill c rIpaBuJIaMu rexHHKI4

6esonacHocTl,I upu o6pauleHl4rl c BeIrIecTBaMn u la6oparopHhlM o6opyAonaHueM'



rrpeAcTaBJrrTb pe3yirbTaTbr xr,rMHrrecKoro 3Kcrrepr{MeHTa B Qoprvre 3a]|lvcvt

ypaBHeHr{ft coorsercrByroqr4x peaKrluir u QoprraynupoBarb BbrBoAbr Ha ocHoBe

sTHX pe3ynbraToB;

cQoprranpoBaHHocrb yrvrenufi Kpurr,rqecKn aH€uII{3l{poBarb xrlMuqecKyro

nnfoprvraqrarc, [oJryqaeMyro H3 pa3Hbrx HcroqHLrKoB (cpe4crna rraaccosofi

KoMMyHr4KarIuu, I4Hrepuer ra 4pyrux);
c$oprr,rrapoBaHHocrb yrvreHnfi co6moAat npaBplna gKoJIorI4uecKI{

qelecoo6pa3Horo rroBeAeHlrs B 6ury 14 rpy4onofi AetrenbHocru B llensx

coxpaHeHrrr cBoero 3AopoBbs, vr oKpyx(arcrqeft npzpo4Hofi cpeAbl, oco3HaBarb

olracHocrr eorAeficrBufl. Ha xr{Bbre opraHr,I3Mbl orrpe.qen€nHrrx BeIrIecrB, IIoHrrMat

cMbrcJr noKa3areJrr fl,[t, rro{cHtrb Ha rlpuMepax cnoco6rr yMeHbrrreHI4t v

rrpeAOTBpaIIIeHpIt I{X BpeAHOrO Bo3Ae iacrr,ufl. Ha OpraHI,I3M qenoBeKa;

4nr o6yrarcqnxcc c orpaHr,rrreHHbrMlr Bo3Mo)KHocr{MIl 3AopoBbt: yMeHI,Ie

rlpgMeHrrb 3HaHI,Is o6 ocHoBHbrx AocrylHblx MeroAax no3HaHI4t BeulecrB 14

xl4M[rrecKpIx gsreHufi ;

Anfl cJrerrblx vr cra6osnAqrqux o6yvarorqvxcfl; yMeHIae ucnoJlb3oBarb

penre$uo-ToqerrHyro clrcreMy o6orna.reHufi JI. Bpafilfl, AIrfi, 3ailr4cv xplMrrrlecKrrx

Qoprr,ryr.
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Jrb
, leMa ypoKa :

n/n

ir"or".f *"r rn*nt. A;;"' en"*po""-
xoH$larypauut aroMoB

flepuoAruecxuil saxon ra flepuoAlavecKaf, cllcreMa

xlrMr{qecKl,Ix 3[eMeHToB A. H. MeuneJleeBa, ux

cB13! c conqeqenloft rgopueft crpgell'It argr4roB

3aroHouepnocrl,I I'BMeHenul csofi crg xI'IMlrrIecKI'Ix

3JreMeHToB Ir I,Ix coeAllHenufi no rpyrrrlaM Ir

nepuoAaM. 3Ha.{eHI'Ie nepl{oa[qecKoro 3aKoHa H

cHcreMbl xl{M}rrlec KI4x 3JIeMeHToB,{.H' Menaeleeaa

B pa3BLITl,ll{ HayK[

CrpoeHne BeluecrBa. XlrMn'{ecxat cnrsr, e€ nu,4rt;

MexaHIt3MbI o6pa:onaHIar rogaleHrHofi csssu.

BoAopoAHaq csrsr
1 il"tt*.;;. C;t.t'p"orplruarerlbHocrs, creneur

oKlrcJIeHI,It. Beurecrsa MoJIeKyJItpHoro l,t

Iel\4 oI e Iyn 1pl9lq c-rpojllr
floHqrue o allclepcHblx cllcreMax' I4crnusrte H

KoJIJIoHAHbIe pacrBopbl. Maccosaf, AoJIt BelqecrBa B

, Rlcrlope
K;raccr,l$uraul'IJl Il HoMeHKrarypa HeopraH tlqec KI'Ix

coeAnHeHufi . f eneruqecxat cBt3b HeopraHl{qecxlrx

BegejrB1 p13.1l,tr{xbll I{IaccgB

K.nacc rarlr,rxaulrr xl{M[qecxnx pearulrfi n

HeopraHl,Iqecrofi u opraunvecxofi xltuuu. 3axos

coxpaHeHl,It Maccbl BeIuecTB; 3aKOH COXpaHeHVIfl U

rp,e lPauell4t 3 Hep rn n ry n lu [I'{q e c ry xJeaKlxl x

Cxopocru peaKql,Iu. O6paruuue peaKul.{ll'

Xrl,rrar{ecroe paBHoBecl,re

flparruvecraa pa6ora Ns l. (BrI'rtHI.re pa3rurlHblx

$o.nuvgclnqqacoB _

KoHrnoluxute
Bcero

paoorbl

!,arallparruvecrue u3vqeHHfl
pa6oru

9.nerrpoHnrte qu$ponue o6paronareJlbHbre

pecypcbt
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Eu6luorera I{OK https:linr!'schoo l.edu.ru/
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OxlrclurelsHo-BoccraHoBI'rreJIbHble peaKuI4Ir.

florurlre o6 enexrpolu3e pacrulaBoB u pacrBopoB

, colefi

Kourpolruar pa6ora [o pBAeJIy <Teoperuuecrue

Memrllut, tlx noJloxeHne n llepuoAr'rqecxofi
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Hlnplxeryai,Ygrglo!
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cr4creMe xKMI,IqecKIrx sJIeMeHToB [' I'I. Meruereesa ]
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