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II OqCHI{TE JIbHAq 3ATIII CKA

llporparurua 
''o xuM^u Ha ypoBHe ocHoB'oro o6qero o6pa^:onanur

cocraBJleHa Ha ocHoBe rpe6onaunfi K pe3ynbraraM ocBoeHr{r ocuonuofr
o6pasonarel*rofi nporpaMMbl ocHoBHoro o6qero o6pa:o BaHvrfl,npeAcraBJreHHbrxB .Dfoc ooo, a raruKe Ha ocHoBe Qe4epanrHofi pa6oveft rporpaMMbr
BocnI4TaHvIfl' vr c yretou KoHllenquu npenoAaBaHr4fl yue6Horo npeAMera <<Xnuus>>
n o 6pasoeareJrbHhrx opraHr43arlrdrx pocczfi cxofi oe4ep a\un.

llporpan'rMa IIo xkrMvn Aa€r npeAcraBJreHrre o rleJrf,x, o6rqefi crparerrr'o6yvenzx' BocIrLITaHufl u pa3Burufl o6yvaroqlrxcfl cpeAcrBaMr4 yue6HororlpeAMerat lcrdHaBJInBaeT o6.f,sarerbHoe lpe.{MerHoe coAep)KaH[e,
npeAycMarpHBaer pacnpeAeJleHLIe ero no KJraccaM vr crpyKTyptrpoBaHHe IIo
pa3AeJIaM U TeMaM lporpaMMhl no xnMvrv\ onpeAenrer Korr4rrecrBeHHbre HKaqecTBeHHbre xapaKTepucT%K:s. coAepxaHLrr, peKoMeHAyeMyro
TIOCJICAOBATEJIbHOCTb I,T3YqEHUf, X]/{M[UPI C Yr€rOrrA MEXIPEAMETHbIX LIBHyrpl{[peAMerHhrx cnx:efi, JroruKr{ yue6noro [poqecca, Bo3pacrHhrx
oco6eHuocrefi o6yvarorqvxcfl, o[peAeJrrer Bo3Mox(HocrLr rrpeAMera AIrflpeEIrII'I3aIIuu tpe6osauuft K pe3yilbraraM ocBoeHr4r ocHosHofi o6pa:onarenrHofi
npolpaMMhl Ha ypoBHe OcHOBHoro o6qero o6pasonail]|rfl, A raKxe rpe6oeanufi x
pe3ynbrararra o6yreHrrr xvrvtnr Ha ypoBHe qelefi u3ryeHuflrrpeAMera 14 ocHoBHbrx
Bt4AoB yre6uo-uo3HaBareJnHofi
yre6noro coAepxaHr{r.

AerreJlbHocrLt o6yvarouleroc, ro ocBoeHr,rro

3naHne xnMrru ocnonofiJnalllce xnMpru cnyx(LIT ocnonofr Anfl SoplazpoBalufl MlrpoBo33peH1rfl
o6yraroqeroct, ero rlpeAcraBJleHufi o ruarepuurJrbHoM eAr4HcrBe Mnpa, Ba)KHyro
ponb I{rparcr SopuzpyeMhle xnuuefi rpeAcraBJreHrrr o BaLrMo[peBparrleHrrrx
gHeprrlr4 u o6 gBonroqnr.r BerrlecrB B [pupoAe, o
npo6reu ycroftvunoro p€BB:aTHfl qeroBeqecrBa _
nnqesofr r4 gKoJrortr.{ecrofi 6esonacHocrr{, npo6leu

I,I:yreHue xr4Mvru:

cnoco6crByer peuurr.3ar{uu Bo3MOXHOCreft Ant caMOp€BB .,T'rfl u
Qoprr'rupo Ba1]afl Kynbrypbl nl4qHocrr,r, e€ o6qefi z SyHxrlrroHanbHofi rparu orHocrr4 ;BHocrlr BKJIa,q a Qopn'rrapoBaHl{e MrIIIIJIeHT4T r4 TBopqecKnx cnoco6nocrefi
o6yvarorqvlxcs', HaBhIKoB vx caMocrorremHofi yue6Hofi AerreJrbHocrr4,
3KC[IepI'IMeHTUUIbHbIX n uccneAoBareJrbcKr{x yrteuuit, neo6xo4uvrrx KaK B
rroBceAHeSHOfi )KVr3HLr, TaK u n upooeccr4oH€rjrbHofi 4earerbHocrr{:

3HaKoMLIT co cneqra0zxofi HarrHoro MbIIuJIeHr4r, 3aKJraAbrBaer ocHoBbr
IIeJIOCTHO|O B3rntAa Ha eAn]FlCTBO npr4poAbr Lr qeroBeKa, .f,Brterct oTBercrBeHHbrM
sTarIoM n @opunpoBaHl4n ecrecrBeHHo--Hayqnofi rpanrorHocrrr o6yrarorq uxcfl:

rryr.f,x perueHnr ruo6alrrrrrx
cuprenofi, gHepreruvecrcofto

3ApaBooxpaHeHUfl.



cnoco6crByer Qoprr,rnpoBaHnrc rleHHocrHoro orHoIueHI,tI K ecrecrBeHHo-

-HayqHbrM 3HaHr4rM, K npupoAe, K rreJroBeKy, BHocrar csofi BKJIaA B gKoJloruqecKoe

o6pasonanue o6yrarculnxc{.

.{anHue HanpaBneHlr{ B o6yvenun xvMnr4 o6ecne.IuBalorcr cneqn$nxofi
coAeplr(aHr4fl yve6Horo [peAMera, xoropuft .f,Brtercf, neAaror]ItlecKu

aAanrlrpoBaHHbrM orpax(eHpreru 6a3osofi nayrn xLIMI,IIa Ha orlpeAerdHHotvt erane ed

pa3BrTr4fl.

Kypc xvtuvtv Ha ypoBHe ocHoBHoro o6ulero o6pasoBaHut oprreHTprpoBaH Ha

ocBoeHlre o6yraroquuucfl. crrcreMbl [epBoHaqarrbHblx noH-flrlafi xvunvq ocHoB

Crpyxrypa coAepxa:avfi nporpaMMbl rro xvMnr4 cQoprraupoBaHa Ha ocHoBe

cr,rcreMHoro rroAxoAa K ed rasyreHlrro. Co4epxaHrae cKnaAbrBaercr H3 cr,rcreMbr

nonsrnfi o xr4Mr4rlecKoM gJIeMeHTe n BerrlecrBe rr cucreMbr rroHrrufi o xraMn.recrofi
peaKrllau. O6e oTH cr,rcreMbr crpyKTypHo opraHu3oBaHbl no np]rHrlrrly
nocJreAoBareJrbHo ro p€BBr4Tlr s. sHatruir. Ha ocHoBe reoperl{qecKux npeAcraBnenufi

pa3Horo ypoBHs:

- aToMHO--MOJreKyJr{pHOrO yqeHHr KaK OCHOBbT BCefO eCTeCTBO3HaHUfl;

- flepuo4ur{ecKoro 3aKoHa 4.14. MenAereeBa KaK ocHoBHoro 3aKoHa xvvtLru;

- yr{eHrrr o cTpoeHplu aToMa I4 xI{MI{qecKoLr cBt3rl;

npeAcraBnenufi o6 gJreKTpoJrraruqecxofi Al{ccoquallptu BeIrIecrB B

pacrBopax.

TeoperuuecKr{e 3laalalas. paccMarpuBarorc.fl Ha ocHoBe 3M[IlpuqecKI,I

noryqeHHbrx r,r ocMbrcJreHHrrx QamoB, pa3BnBarorcr [ocneAoBareJrbHo or oAHoro

ypoBHc K ApyFoMy, BhrrroJrHrr Syurqura o6rccHeHl,It 14 nporHo3l4poBaHl{t

cnoficra, crpoeHrdt I,I Bo3Mo)Knocrefi npaKTuqecKoro nprrMeHeHvfl. v uor)rqeHu

r,r3rraeMbrx BerrIecTB.

OcnoeHne flporpaMMbr no xvrv'nkt cnoco6crByer QopuupoBaHLIK)
npeAcraBJreHnr o xr4M[rrecrofi cocraBnnoulefi uayrHofi KapruHbl MI4pa B JIorIlKe

e€ cucreuHofi rrpr4poAbr, r{eHHocrHofo orHorrreHur K HafIHoMy 3HaHnK) LI

MeroAaM rro3HaHr,rr B HayKe. IrlayreHue xvruvlr [poucxoAur c npnBreqeHueM

sHaHnfi kr3 paHee u3yqeHHbrx yue6nrrx rpeAMeroB: <Orcpyxatoutufi MI{p),

<<Euolorus,. 5-7 KJraccbr> u <<OHsraKa. T xnacc>>.

llp" LI3yrIeHHu xI{MI,II{ npoucxoAur QopunpoBaHue sHaHnfi ocHoB

xlrMl,IqecKofi nayru xax o6racrlr coBpeMeHHoro ecrecrBo3HaHvlfl,, npaKTllqecxofi

AerrenbHocrrr qeJroBeKa r4 KaK oAHoro H3 KoMrroHeHron uuponoft Kynbrypbl.

3aAa.ra yue6noro ilpeAMera cocrolrr n Qoprr,rnpoBannvr cLIcreMbI xuMl4qecKl4x

sHaHufi - 
Bar(Hefiurux Sarron, towruit,3aKoHoB I4 TeoperuqecKux noloxeHIafi,

HeopraHl,Iqecxofi xI,IMI4II

op raH r{r{ ec xo fi xvrMtrv.

HeKOTOpbTX OTAeJIbHbTX 3HAqI'IMbIX IIOH'TI4I4

AocrynHbrx o6o6uteHufi Mr4poBo33peHrrecKoro xapaKTepa, t3blKa HayKu, B



rlpl4o6rr{eHurr K HafrHhrM MeroAaM rro3HaHu_f, rrpll H3wlteuuu BerqecrB uxI4MlIqecKI4x peaKl{uit, n SoprrarapoBaHuu H pa3BuTr4n nosHaBareJrbHhrx y^aeunfi uvlx [puMeHeHLIrI B yve6Ho-no3HaBarenrHofi u yve6no-uccneAoBarenrcrofi
Ae{TenbHocr'4' ocBoeHHI{ [paBun 6esonacHoro o6parqeHua c BerrlecrBaMLr BrroBceAHesHofi )I(r4 3Hr4.

flpz zsyveHuu xn*uLr Ha ypoBHe ocHoBHoro o6ulero o6pa:o BaHuflBu,KHoe3HaqeHrre npuo6pel Lr raKne r{eJrn, KaK:

@oprrazpoBaHr.Ie I{HTeJrJreKTy€rnbHo pa^:nzrofi rzqHocr', roronofr Kcauoo6pasoBaHnlo' corpyAHl4rlecrBy' caMocro.f,TenbHoMy np'H.f,Trrro perueHzfi,cnoco6uo it aftanrupoBarbcr r 6ucrpo MeHrroq,nM'' ycJroBr.rrM xr,r3Hr{ ;HanpaBneHHOCT' 06yrenna Ha c'creMaraqecKoe npuo6qeHueo6yvarouluxcfl K caMocrotrenrnofi [o3HaBare*Hofi AerreJrbHocrl4, HayqHhrMMeroAaM rIo3HaHlIt, Soprrarnpyo'll'M Morl4Barlnro pr pa3 BuTne cnoco6Hocrefi rXUMUI{;

- ooecleqeHr'e ycronufi, cuoco6crByroqux npzo6pereHr.rro o6y.raroq uMucfl

:::::^:T.T::I|""O AEf,TCJI'HOCTZ' IIO3HAHII' U CAMOIIO3H AHH.,) KJIIO'EB'IXHaBbrKoB (rcmovenrrx KoMrrereHqvfi), aMerorlr4x yHLrBepc€urbHoe 3HaqeHr4e,{n,pa3nr,rqHhrx BHAOB Ae{TeJrbHocTr4:

SopnazpoBaHl4e o6rqefi SyHxrlaonamuofi u ecrecrBeHno-nayvnofi
lpaMorHocrl4' B ToM qI4cJIe y^'reHufi o6rscHsrr u orleHr,rBarb {BJreHr4,oKpyxaloqero MLrpa' ncnoJlb3yt 3Hailufl I4 orrhlT, rloil;nreHHhre rrpu u3y,,e'uLrxuMuv! npHMeHtrb I{x rIpH peIxeHLII{ upo6leu B rroBceAgesgofr xr'3Hr.r urpygoroft AerrenbHocrrr;

QoprraupoBaHue y o6yrarouluxcfl ryMaur4crr{qecKr{x orHoureuzfi,noHI'IMaHI4t ueHHocrl4 xLIMI4qecKLtx sHaHzfi Anfl nupa6orru oKoJron4qecKr4qerecoo6pa3Horo [oBeAeHHr B 6ury v rpy40nofi AerrenbHocr' B qen.,rxcoxpaHeH[r cBoero 3AopoBb, r,r oKpyx(arcqefi npnpo4Hofr cpeAbr;
- p€BBrrrr.re MOTrrBarluH r o6yreunro, cuoco6nOCrefi K CaMOKOHTpOnT ucaMoBocll4TaHl'trc Ha ocHoBe ycBoeHl4.f, o6rqeveroBeqecKnx qeHHocreftororoBHocrI4 K oco3HaHHouy nu6opy npo@uIrfl H HarrpaBJreHHocrr4 ga*uefiureroo6yvenur.

O6rqee qrlcro qacoB, orne4€nnux Arrs. v3ryeHufl
ocHoBHoro o6rqero o6pasora'I,It, cocraBJrf,er 136 .racos: s gqaca B HeAenro), n 9 KJracce _ 6g qaco n (2 tacan HeAemo).

KIl}drdI,4 Ha ypoBHe
KJracce - 68 qacos (2



COAEPXTAHIIE OEYqEHNq

8 KJIACC
flepnouaqaJrbHbre xHMrlrlecKne rroHrrrrfl
flpe4rr,rer xrrMurr. Porlr xrlMI4H B xr{3Hrr qeJIoBeKa. Xulaus B crrcreMe HayK.

Tera v BerrlecrBa. @usu.recKr4e cBoficrBa BerrlecrB. ArperarHoe cocro{Hr.re

BerrlecrB. flonqrne o MeroA€x rro3HaHlrr B xuMr4rr. 9ucrrre BerrlecrBa H cMecra.

Cnoco6u pa3AeneHras cldecefi .

Arouu 14 MoJIeKyJIbI. XuuuqecKr{e gJreMeHTbr. Culasorur xr{MulrecKux

eJreMeHToa. flpocrrre u cnoxHbre Berr{ecrea. Aror\dHo-MoneKyntpHoe f{eH}re.
Xnl{n.recrcar $oprr,ryna. BareurHocrb aroMoB xr{MurrecKl{x 3JreMeHToB.

3axos [ocrotHcrBa cocraBa BerrlecrB. OrHocprreJrbH€ur aroMH€ur Macca.

OrHocureJrbH€tr MoneKynspnafl Macca. Macconas Aonr xuMr4trecKoro oJreMeHTa B

coeAuHeHur4.

KoruqecrBo Berrlecrna. Monr. MonrpHas Macca. BsaprrdocB{3b KoJrrrqecrBa,

Maccbr u qr4cra crpyKTypHbrx eAr4HHrI BerrlecrBa. Pacq€ru [o Qoprvrynarra
xr{Mr{qecKux coeAuHenufi .

@uauqecrr4e u xr{MuqecKne flBreHus. XHMn.{ecKar peaKrlrrfl, Lr ee npusHaru.
3aron coxpaHeHuf, Maccbr BerrlecrB. XraMH.recKHe ypaBHeHaf,. KnaccuSvKarlltfl
xr4MlrqecKr{x peaKrlrEfi (coe4raHeHug, pa3no)KeHr{r, 3aMerrleHvrs,, o6rr,reHa).

X tult uq e c x u fi e xc nep tu)t e H m ?,

3HaKOMCTBO C Xr.rMU.reCXOfi nOCyAOfi, [paBr,rnaMH pa6Orrr n ra6Oparopkru v
upuduanau o6paqenns. c ra6oparopnuu o6opyAoBaHHeM, r{3yrreHne vr o[ucaHr4e

Qn:uvecxux csoficrs o6pa:qon HeopraHprqecKlrx BerrlecrB, na6ruo4enue

Queuuecrux (urauenue BocKa, TasHvre JrbAa, pacrr,rpaHr,re caxapa B cryrrKe,
Kr,rrreHue H KoHAeHcarJVfl. no4u) vr xvrMvrqecKr,rx (ropenue cBerru, [poK€lJrr,rBanne

naeAsofi [poBonoKl4, B3al{MoAeficrnue MeJra c Klrcnorofi) rnneHuir, ua6ttoAeHne 14

orlldcaHl{e [pLI3HaKoB rrporeKaHr4fl xr{MrlqecKux peaKrlrafi (paenoxeHue caxapa,

B3ar,rMoAeficrsue cepnofi KucJrorhr c xJropr4Aov 6apu4 pzr3Jror(eHr,re rlrApoKcuAa

MeALI (II) npu HarpeBaHkfi4, B3ar4MoAeficrsue xene3a c pacrBopoM coJrn ue4u (II),
rr3)nreHue cnoco6os pa3AeJreHrar cMecefi: c nouorrlbro MarHr4Ta, $unrrponaHvte,
BbrrraplrBaHr,re, Aucrkrlrtflr\r4fl, xpoMarorpaSnx, npoBeAeH[e oqr4crKr4 rroBapenuofi
coJIII, HaOnIOAeHHe U OrrHCaHUe pe3ynbTaToB rrpoBeAeHr,rf OrrbrTa,

I4nnlocrpr{pyrcUero 3aKoH coxpaHeHn.f, Maccbr, co3AaHr4e uo4erefi MoneKyn

(uapocrepxHenux).
Baxcnefi ur ne rr peAcraB[TeJr n HeopraHrl qecKnx BerrlecrB
Boe4yx - cMecb ra3oB. Cocras Bo3Ayxa. KHcnopo4 - oJreMeHT v npocroe

BelrlecrBo. HaxoxAeHr4e Kr,rcnopoAa B rrpupoAe, Qu:uvecrue 14 xuMr.rqecKr4e

cnoficrsa (pearcquu ropennr). OrcuAsr. flpzrueHeHLre Kr4crropoAa. Cnoco6u
nonyqeHur KrrcnopoAa B na6oparopuu u [poMbrrxneHHocrlr. Kpyronopor
KracnopoAa B rrpr4poAe. OsoH - annorporrHafl, rrro4u$urawrfl, Kr{cnopoAa.



Tenrosofi sQrperr xnuuqecrofi peaKrIHH, repMoxlIMLIqecKLIe ypaBHeHI{t,

3K3o- v sHAorepMr4qecKne peaKrlr,ru. Tonruso: yroJlb vr MeraH. 3arp.rsHeuue

Bo3Ayxa, ycnneHr,re [apHuKoBoro eQQeKTa, pa3pyrueHl{e o3oHoBoro cJrot.

Bo4opo4 oJIeMeHT vr npocroe BelrlecrBo. HaxoxAeHne BoAopoAa B

flpupoAe, fusuvecrne Lr xlrMr4qecKr,re ceoftcrsa, rpIlMeHeHI4e, cnoco6rt

[onyrreHrlg. Kuclorbl LI coJILI.

MorrpHufi o6r€rra ra3oB. Pac.{€rH rlo xI4MrrtIecKuM ypaBHeH[.f,M.

@ngn.recrue csoficrna BoAbr. BoAa KaK pacrBopLITeJIb. Pacrnoprr.

Hacnulennrre u HeHacbrrqeHHbre pacrBopbl. PacrnopllMocrb BeIrIecrB B BoAe.

Macconas AoJrr BerrlecrBa B pacrBope. XuuuqecKl4e cnoficrsa BoAbI. OcHosaHuq.

Polr pacrBopoB B rpr4poAe H B xu3Hrr rrenoBeKa. Kpyronopor BoAbI B rpllpoAe.

3arprcHeHr{e [pupoAHbIX BoA. OxpaHav oqucrKa rIpnpoAHbIX BoA.

KnaccuQuKarlr4r HeopraHr,rqecKr4x coeAraHenufi. OxcuAu. KnaccuQvrKarrufl

oKcr4AoB: coneo6pasyroque (ocHorHrre, KI{cJIorHbIe, arra$orepHrre) vr

Hecoleo6pa3yrcrrlne. Houenruarypa oKcI,IAoB. @ugu.Iecrne u xI,IMI4qecKLIe

csoficrsa oKcr4AoB. llort)nrenue oKcI4AoB.

OcnonaHr.r.s. KnaccuSr.maqu.r ocnonaHuft: ul€loqu v HepacrBopuMble

ocHoBaHHr. Houenxlarypa ocnosanr,rfi. @nsl4qecrue v xvMvrqecKrle cnoftcrsa

ocHoBaHLrfi . flonyueHl4e ocnosaHIaft .

Kprclorrr. KlaccuQv:rapfl. Kncnor. Horraenruarypa KI{cJIor. @H:Llqecxve vI

xuMlrtrecKpre csoficrsa KlrcJror. Psa aKTr,rBHocrt4 MeTaJIJIoB H. H. Eexerosa.

floryveur4e Klrcnor.

Conra. HoueHruarypa colefi. (D[gu.recrve v xI,IMI4rIecKIae csoficrna colefi.
llonyrenue corefi.

feneruqecKar cBr3b MexAy KJraccaMr4 HeopraHrlqecKux coeAnnesnfi.

X tu,t uqec xu rt s xc nep ruw eH mi
KalrecTBeHHoe o[peAeJreH]re coAepxaHnf, KLlcJroPoAa B BO3AyXe, fIOJIyqeHI4e,

co6 npaHne, pacno3HaBaHr4e vr u3yrreHrne cno ft crB Krlcnopo4a, na6lrcAeHl{e

BauMoAe itcrr,ufl, BeIIIecrB c KHcJIopoAoM I{ ycnoBut Bo3HI,IKHoBeHus. v

rrpeKparqenr4fl ropeHlrfl (noxapa), o3HaKoMJIeHrIe c o6pa:qaMl4 oKcLIAoB I4

ouurcaHr4e rax csoficrB, rroJr1nreHue, co6npanue, pacIIo3HaBaHI,Ie v vr3yqeuvre

cnoficrs BoAopoAa (ropenue), nsauuoAeficreue BoAopoAa c oKcI4AoM rraeau (II)
(no:uoxno HcnoJrb3oBaHr,re BlrAeoMarepuaron), Ha6lro4eHrle o6parqon BelqecrB

KoJrr,rqecrnorvr I MoJIb, lrccneAoBaHtre oco6ennocrefi pacrBopeHllt BeIrIecrB c

pa3nnqHofi pacrnopr,rMocrblo, [pI,IroroBJIeHue pacrBopoB c onpeAeleunofi

ruacconofi Aonefi pacrnop€HHoro BerrlecrBa, B3arrMoAeficrsue BoAbI c Mer€UIJIaMLI

(H arpraervr r,r K€urbrluerra) (nosrraoxHo r{c rroJrb3oBaHlle BlrAeoMareplaalon),



nccneAoBaHl,Ie oop€BrloB HeopfaHr4qecKr,rx BeqecTB prBJrprqHbrx KJraccoB,

Ha6rIoAeHlIe H3MeHeHLrs, oKpacKr4 HHAHKaropoB B pacrBopax Kr4cJror r4 [Ienoqefi,
u3fIeHI{e B3arMoAeitcrsufl, oKcrrAa MeArr (II) c pacrBopoM cepHofi Kr4cJrorbr,

KrlcJror c Mer€LrrJraMH, pearqufi Heftrparn3a\vn, rronyqeHne HepacrBoprdMbrx

ocHoBaHlrfi, nmecHeHr{e oAHoro MeranJla ApyrIdM r43 pacrBopa conu, perueHr,re

gKcnepl{MeHTurJlbHbrx 3aAaq no reMe <<BaxHefiurue KJracchr HeopraHrlqecKrax

coe,{useuufi>>.

flepnoqu.recx[fi 3aKoH n flepno4nqecKafl c[creMa xuM[rrecKnx
3JreMeHToB A. VI. MeH4e.neena. CrpoeHue aroMoB. Xnprnqecrcas cBfl3b.

Orcnc.nnreJrbHo-BoccraHoBrrreJrbHbre peaKIIrr H

llepnue [orrbrrKrr nnaccra@uKarlur{ xuMurrecKnx gJreMeHToB. lloHsrue o
rpyn[ax cxoAHbIX gJIeMeHToB (ulerovHsre a [{enoqHo3eMeJrbHbre MerarrJrbr,

rafioreHbr, r{HeprHbre ra:u). Sreuenru, Koropbre o6pasyror avrQorepHbre oKctrAbr

H |HApOKCI,IAbI.

flepuo4Ia.Iecxafi 3aKoH. flepuo4uqecK€Ls clrcreMa xnMnqecKux gJreMeHroa [.
14. Men4ereena. KoporrconeplroAHar v AnuHHorrepr{oAHarr Qoprr,nr
fleplao4uqecxoft crlcreMbr xr,rMr,rtrecKux 3JreMeHToB A. VI. Men4eneena. llepuo4u
14 rpytrrlbl. @nsnqecrnfi cMbrcJr rroprAKoBoro HoMepa, HoMepoB rrepr{oAa vr

rpynnbr sneMeHTa.

Crpoenue aroMoB. Cocras aroMHbrx rAep. I4sorouH. 3nexrponu. CrpoeHrae
gJIeKTpoHHbIX o6oro.rer aroMoB rrepBbrx 20 xr,rMr,rqecKux sneMeHToB

flepnogu.Iecrofi cucreMhl A. Vl. Men4ereena. XaparrepvcrvKa xuMuqecKoro
sJIeMeHTa rlo ero rloJlox(eHr4ro B flepno4H.recrcofi cucreMe I.14. Meu4eleena.

3axoHoIuepHocrll r{3MeHeHI,rr pa4uyca aroMoB xuMr{rrecKrrx gJreMeHToB,

Merarrl{rrecKux r{ HeMerarIJII,IqecKr,rx cBofi crB rro rpyrrrr aM v [epHoAaM.

3Ha.IeHIae flepuo4uqecKoro 3aKoHa u flepuo4uqecrofi cucreMbr xuMr,rqecKr4x

oJIeMeHToB Anf, pa3BI4rHt HayKr4 rr rrpaKTHKr. A. I4. MeHAeneeB - yvenufi u
fpaxAaHrrH.

XuMIa.Iecrat cBt3b. KosareHrHar (nonxpnar u Henonrpnar) cBq3b.

3nexrpoorprauarenbHocrb xuMr4qecKux 3JreMeHToB. I4oyHac, cBr3b.

Crenenr oKIacJIeHI,It. OrucrureJlbHo--BoccraHoBI,ITeJIbHbre peaKrlr4rr.

flpoqeccu oKrrcJIeHI{t I{ BoccraHoBJleHuf,. Orucrurelru u BoccraHoBureJru.

X tu,t uq e c x u fi o xc n ep ut)t e H m ?

I,I3yqeHue o6pasqon BerrlecrB MeraJrJroB v HeMer€urJroB, B3ar4MoAeficreue

rIlApoKcI{Aa IITIHKa c pacrBopaMpr KucJror v uleno.refi, [poBeAeHr{e orrbrroB,

HnnrccTpIlpytoullax rlpl{Mepbr oKr,rcJrr,rTeJrbHo-BoccTaHoBr{TeJrbHbrx pearqufi
(rope Hn e, peaKrIHLr pa3JroxeH vrfl , coe Avlr en nr).

M eetc np edmemn orc cn.fl s u
Pearu:aqur MexnpeAMerHbrx csqsefi [pr4 r,r3) reHHH xvv'prv B 8 KJracce

ocyuecrBJlterct qepe3 r{crroJrb3oBaH}re KaK o6rqr,rx ecrecrBeHHo--HayqHbrx



[oHtTIIfi, TaK I,I noHrTr4fi, rBntrcIlll{Xct CLTCTeMHbTMLT Ant OTAeJrbHbrX rrpeAMeToB

ecTecTBeHHo--HayqHofo rluKna.

O6rque ecrecrBeHHo--HayrrHhre rtoHsrufl,: HayrHrrfi Qarr, rrrrrore3a, Teopnr,
3aKoH, aHaJrv3, crIHTe3, rnaccuSnKarrr4s,, rrepno4wlHocrb, Ha6ruo4eHze,

3KCIIepLIMeHT, MOAeJIEpOBaHUe, H3MepeHne, MOAeJIb, tBJIeHI4e.

@IasHxa: v'arepr4s, aroM, gneKTpoH, nporoH, Hefitpott, LroH, HyKJILIA,

u3oronbl, paAuoaKTllBHocrb, MoneKyna, gJleKTpuqecrufi 3apfl.L, BelrlecrBo, TeJIo,

o6r€u, arperarHoe cocrosHr4e BerrlecrBa, ra3, Sra:rE.recrue BerutrrrHbr, eAraHr4qbr

H3MepeHuf, , KocMoc, fIJIaHerbI, ands4u, Colnqe.
EHororuq: forocraHre3, Abrxanrae, 6uoc0.pa.
feorpaQr.rr: aruoc$epa, ru4pocfepa, Mr{HepaJrbr, ropHbre ropoAbr,

rroJre3Hbre r4cKorraeMbre, TofrJruBo, BoAHbre pecypchr.

9 KJIACC
Beuecrno lr xuMuqecxafl peanrlurl
flepuo4u.recrnfi 3aKoH. llepuo4nqecK€Ls cucreMa xLrMuqecKprx gJreMeHron .{.

14. MeH4ereena. CrpoeHue aroMoB. 3arouolaepHocrrr B r43MeHeHr4tr csoftcrs
XI4MHqeCKI,IX 3JIeMeHTOB rrepBbrx TpeX nepLrOAOB, K'tJr|||fl,, K€Urbrlr{r v trx
coe4nHeHufi B coorBercrBr4vr c nonoxeHrreM gJreMeHToB B llepno4u.{ecrofi
cr{cTeMe Lr cTpoeHr{eM ux aToMoB.

Crpoenue BelrlecrBa: Br{Ahr xuN,m.recxofi cBr3rr. Tunu KprrcraJrnnqecKr4x

peru6ror, 3aBI,IcHMocrs cnoficrB BerrlecrBa or rurra KpncranJru.recrofi peru€rxu u
B}IIIA XUMI4qECKOI,I CB'3I4.

KlaccnQvKarlus, I{ HoMeHKJrarypa HeopraHr{rrecKr{x BerrlecrB. XnNanqecrr4e

csoficrea BeIrIecrB, orHoctulrrxc.tr K put3nlrqHbrM KnaccaM HeopraHr{qecKux

coeAuHeHufi, renetuqecK€tt cBt3b HeopfaHuqecKux BeIrIecrB.

KnaccnQuKallvrfl xl4MnqecKr4x peaKrlnit no pa3nrlqHbrM npr43Harcau (no qr4cry

Lr cocraBy yrracrByrorqux B peaKrlr4r4 BerrlecrB, ro rerrnoBoMy eQQerry, rro

H3MeHeHuIo crerleHefi orprcreHvs, xlaMrlrrecKr,rx gJreMeHToB, no o6paurMocrlr, ilo
yr{acrlllo Kar€Irln3aropa). 3rcso- r4 sHAorepMuqecKue peaKrlr{r4, TepMoxr.rMar{ecKr,re

ypaBHeHr4fl.

flonsrue o cKopocrlr xr,rMr,rqecKofi pearquu. llonsrue o6 o6parzuux n
neobparuMblx xlrMLrqecKlrx peaKrlr{f,x. floHgrne o roMoreHHbrx H fereporeHHbrx
peaKlll{.f,x. flonsrue o Kar€IJruse. lloHflTue o xuMnqecKoM paBHoBecnpr. @arropbr,
BnLItrcIrIHe Ha cKopocrb xnNau.recrofi peaKrlur4 vr rroJro)KeHrae xlrMuqecKoro
paBHoBecr,rr.

OrucrureJlbHo-BoccraHoBrrreJrbHbre peaKqrlrl, elerrpoHHuft 6arraac
oKl4cJlr{TeJrbHo-BoccraHoBLrremHofi peaKrlrrrr. CocrasreHue ypanneHufi
oKLtcJIIdreJIbHo--BoccraHoBrrreJIbHbIX pearcqnfi c r4cIIoJIb3oBaHrreM MeroAa

3neKTpoHHoro 6 anattca.



T e opur gneKTpon lirnq e c Ko fi Auc c oq va\utr. Snerrp or urbr vr He 3n e Krp oJr HTbr.

Karuonrt, aHI,IoHbI. MexaHu3M Ar{ccot\uapu BerrlecrB c pa3nr4qHbrMpl BuAavttr

xI,IMI4rIecKoft cessn. CreneHr Auccorlnaquu. CuttbHbre n craOrre 3neKTpoJrLtrbr.

Pearquu noHHoro o6uesa. Ycroeur nporeKaHrrs peaKrlufi proHHolo o6uena,
rIoJIHbIe kr corparqdHHrre raoHHbre ypaBHeHur pearqrafi. Cnoficrsa KHcJror,

ocHonasnfi H corefi B cBere npeAcraBteuuir o6 gneKTponuru.recxofi

Alrccoquaquu. Ka.{ecrBeHHbre peaKrlnri Ha r,roHbr. llonsrpre o ruAponuse corefi.
X tu,t urt e c x u fr e xc n ep uril e H mi
o3HaKoMJIeHI{e c MoAen.f,Mr,r Kpr4cr€rirJruqecKux peru€rox HeopraHr.rqecKr4x

BeIrIecrB - MerarrJroB r4 HeMerzlrrJron (rpa$r4Ta u arua:a), cJrox(Hhrx BerrlecrB

(xnopuga laarput), I4ccneAoBanve 3aBr,rcuMocrr4 cKopocrlr xuMr4qecKoft pearqrau

or sosAeficrsus pa3nuqHbrx Saxropon, vccre4oBaHr{e sneKTpo[poBoAHocrz
pacrBopoB BeIIIecrB, rrpoqecca Ar{ccorluarlr{H KLtcJror, uleloqefi v colefi
(noruoxno IrcrloJlb3oBaHue BHAeo uarepnaron), [poBeAeHHe onbrroB,
unnrccrprlpyrcIllux nplr3HaKr4 rrporeKaHufl pearcqrafi rroHHoro o6naeHa

(o6pasonanue ocaAKa, BhrAeJreHLre rasa, o6pasonaHue no4rr), orrhrroB,

unnrccrpl{pyloqnx rlpnMepbr oKlrcJrnTeJrbHo-BoccraHoBrlTeJrbHbrx pearqufi
(ropeHue, peaKIILIH p€Bno)I(eHnfl,, coe4vtreuur), pacrro3HaBaHr,re HeopraHur{ecKnx

BeIrIecrB c rloMolrlbro KaqecrBeHHbrx peaxquft Ha LroHbr, pelxeHr,re

3KC rrepr4MeHT€lJr bHbrx 3aAarr.

HeprerarJrbr rr rrx coennHeHnfl
O6qat xapaKTepl,rcrLrKa raJroreHoB. Oco6ennocrrr crpoeHr4f, aroMoB,

xapaKTepHble creneHr4 oKkrcJreHr4r. Crpoenne u SzsuuecKr4e csoficrsa flpocrbrx
BeIrIecrB r€lJroreHoB. Xuunqecrue csoficrna Ha

(nrararrao4eficrsne c Mer€LIIJIaMr,r, HeMerarrJraMr4, rqeloualau).
Irpr{Mepe xJropa

Cotggas, KI,IcJIora, xLIMrIrIecKne csoficrBa, rroJryqeHue, [pr4MeHeHue. [eircrBr4e
xJlopa H xJlopoBoAopoAa Ha opraHr,r3M qeJroBeKa. Baxnefiruue xJropraAbr r4 r4x

Haxox(AeHHe B rrpllpoAe.

O6rqaq xapaKTepncruKa 3JreMeHron VlA-rpyrrrbr. Oco6eHHocrrr crpoeHut
aroMoB, xapaKTepHble crerreHra oKracnenufl,. Crpoenne u Susra.recKr,re csoficrna
rlpocrblx BeIrIecrB - Kr.rcJropo4a v cepbr. AnnorporrHbre lao4uQura\uv Kr4cnopoAa

14 cepbl. XnN{Ia.Iecrue ceoficrBa cepbr. CeponoAopoA, crpoeHue, SusuuecKr{e 14

xI4MI,ItIecKue csoficrsa. OrcuAbr cepbr KaK npeAcraBrrreJrrr KlrcJrorHbrx oKcLrAoB.

CepHaa KI,IcJIora, Qnsuuecrue u xr{MrlqecK}re csoftcrsa (o6qne KaK

[peAcraBurelrfl, Knacca Kr4cJror vr cnequ$uuecrue). XtENan.recrue peaKrlrln,

JIexaIUue B ocHoBe rlpoMblr[neHHoro cuoco6a [onyqeHnr cepHofi Kr4cJrorbr.

llpunaeueHlde cepHofi rncnorur. Conu cepHofi KucJrorbr, KarrecrBeHHEUr peaKrlus Ha

cylrQar-r,ron. Haxox4eHue cephr n ee coe4uneHr,rfi B npr,rpoAe. Xunauqecroe
3arpt3HeHl,Ie oxpyxatoqefr cpeAbr coeAlrHeHvrn:lavr cepbr (rncnorHrre AoxArd,
3arpf,3HeHrle Bo3Ayxa r4 soAoeruon), cnoco6u ero rpeAorBparrleHrrr.

XroporoAopoA.



O6qas xapaKrepllcrl{Ka 3JreMeHTon VA-rpyn[br. Oco6eHHocrtr crpoeHuq
aroMoB, xapaKTepHble crerleHu oKnciler^nfl. A:or, pacnpocrpaHeHrae B nprrpoAe,

Qnsnuecrue uxkrMI{rIecKHe csoficrsa. Kpyronopor a3ora B rrpupoAe. ArurunaK, ero

$urrauecrue u xlaMlaqecKue csoficrsa, noJrfreHl{e I{ [prrMeHeH]re. Conz aMMoHHrr,

nx $r,rrzvecKl,Ie rI xrlMuqecKve csoficrsa, [pr,rMeHeHLre. Ka.recrseHHar peaKqlrf, Ha

LIOHbI aMMOHI4'. ASOrHar Kr4CJrOTa, ee UOnyVeHHe, QVSnVeCTVe n XnMnqecKr,re

cnoficrna (o6qne KaK npeAcraBvfteilfl, KJracca Kr,rcnor u cnequSn.recrue).
lt[cuomsoBaHl4e HlrrparoB H corefi aMMoHrrf, B KaqecrBe Mr4Hep€IJrbHbrx

/Ao6pennfi. Xnl,ru.IecKoe 3arpr3HeHr,re oKpyxaroulefi cpeAbr coeAr4HeHlaflv,Lr €Bora
(xuclorHue Ao)KALI, 3arpt3HeHlre Bo3Ayxa, [oqBbr 14 no4o€rvron). (DocQop,

anJIoTporIHbIe rrao4IE@rarall0i.|yr Socoopa, fiusnuecKEe u xHMHqecKr{e csoficrea.
OrcuA QocQopa (V) 

" Soc$opnar KucJrora, SuenuecKr4e H xr{Mr.rqecKue cnoficrna,
nonyqeHlle. I4cuom3oBaHr4e QocQaron B KaqecrBe Mr4HepanbHhrx y4o6peHnft.

O6uraq xapaKrepprcruKa 3JreMeHron IVA-rpyrrrhr. Oco6eHnocrr,r crpoeHr4t
aroMoB, xapaKTepHbre crerreHr4 oKr4cJIeHlIrI. Vruepo4, €unorponHbre
nao4Ia$uxarrvftr, pacnpocrpaHeHrre B rrpr4poAe, @nsuuecrue v xlrMr4qecKr,re

ceoficrna. A4cop6qu{. KpyroBopor yrnepoAa B rrpprpoAe. OrcuAbr ynrepo1a, ux

$usuvecrue H xI4MI4rIecKr4e csoficrsa, 4eficrnue Ha xuBbre opraHr43Mbr,

lolyrreHue I,I [pLIMeHeHI,re. 3rororuqecKl4e npo6reuu, cB{3aHHbre c oKcr,rAoM

yrnepoAa (IV), rurlore3a mo6alrnoro norerrJreHr,rr KJrHMara, uapuuxonrrfi
s$Qerr. Vrolrnax KI,IciIora H e€ corrE, nx QusuqecKue r,r xlrMrrrrecKr{e cnoficrna,
[onyqeHlle u [pnMeHeHHe. Ka.recrseHH€Ir peaKrlur Ha xap6onar-rroHbr.
I4cnolrgoBaHLIe xap6onaron n 6ury, MeAr.rrIHHe, rrpoMbrrrrJreHHocru 14 ceJrbcKoM

xo3tl4cTBe.

llepnoHa.raJlbHble noHtrll{ o6 opraHuqecKr4x BerrlecrBax KaK o coeAl,rHeHrarx

yrnepoAa (ueraH, graH, oTI4JIeH, arlerrrneH, graHoJr, rnr,rqeplrH, yKcycH€ur xucnora).
llpupo4Hrre LrcrorrHr4Ku yrneBoAopoAoB (yronr, npupo4Hufi rB, HeSu),
tlpoAyKrbl ux nepepa6orru (6eHeuH), r4x ponb n 6rrry u upoMbrruneHHocrr4.

floHqrue o 6uororl4qecKr4 Bax(Hbrx BerrlecrBax: xnpax, 6eltrax, yrneBoAax - u r4x

ponu B xfl43Hr{ qeJIoBeKa. MarepuzrrrbHoe eAr4HcrBo opraHuqecKrlx 14

HeopraHr4qecKnx coeAuneuufi .

KperraHHfi, ero SusuqecKue rI xrlMr,rqecKrre cnoficrsa, rroJryqeHue u npr4MeHeHrle.

CoeAuHesLI.f, KpeMHIry B [pupo.qe. O6qr4e rrpeAcraBJreHr,rr o6 orcuAe KpeMHHs

(IV) u KpeMHLreBofi xuclore. Culurarbr,vrxr4crroJrb3oBaHr{e n 6ury, n

rIpoMbIIlneHHocrH. Baxnefi urlae crpoLr reJrbHbr e Marepu€IJrbr : KepaMLrKa,



creKJIo, qeMeHT, 6erou, xereso6eroH. flpo6nerrarr 6esonacHoro
uclonb3o BaHvrfl, crporrrenbHbrx MarepuanoB B rroBceAnennofi xH3Hr4.

X tt*t uq e c x u it e xc nep uJrt e H m 2

I{3yqeHue o6parqon HeopraHrrqecKrlx BerrlecrB, csoficrs corqHofi Kr4cJrorbr,

rIpoBeAeHI4e KaqecrBeHHbIX pearqafi Ha xJroplrA-LroHbr u Ha6moAeHve npr,r3HaKoB

I{x nporeKaHl4f,, oflhlTbr, orpaxarcque Susuvecxue pr xr,rM}rqecKue cnoficrsa
rzLIIoreHoB kr ux coe4uueHufi (nosuoxuo I{cnoJlb3oBaHr,re BuAeoMarepnanon),

o3HaKoMJIeHI4e c o6parqalara xJropuAoB (ra-uoreuHAoB), o3HaKoMJreHLre c

o6pasqarvrlE cepbl u e€ coeAr{HeHLraMV (eosvroxHo rlcrroJrb3oBaHue

BI4AeoMarepnanon), Ha6mo4eHr4e npoqecca o6yrnunannfl, caxapa noA AeficrsHeNa
KoHIIeHTpuponaHHofi cepuofi KlrcJrorbr, r{3f{eHr4e xr4MLrrrecKHX csoficrs
pa^r6annenuofi cepHofi KLrcJrorbr, npoBeAeHne KaqecreeHHofi peaKr{uu na cynrSar-
lroH H Ha6lroAeHl4e rIp[I3HaKa e€ nporeKaHvru, o3HaKoMJreHr{e c SrnenvecKuMr,r
csoficrsal4u a3ora, Qocfiopa vr I4x coeAuneHufi (noruoxno rlcrroJrb3oBaHue

Bl,IAeoMarepuanon), o6pa-rqaMr4 ur3orHbrx r{ Qoc$opnrx y.uo6peruuir, roryqeHlre,
cooupaHlre, pacrro3HaBaHl4e v rr3) reHue csoficre aMMr{aKa, rrpoBeAeHrle

KarIecrBeHHbIX peaKryuit na LIoH aMMoHvrs 14 Qocoar-zoH r,r r{3freHr4e npr43HaKoB

I4x rlporeK anvts\ B3aI4MoAefi crsne KoHrleHTprrpoBaHHofi asorHofi KlrcJrorbr c MeAbro

(nosruoxno ucrroJrb3oBaHrle Br,rAeoMarepuanon), vrcyv'eHue uo4eneft
KpllcrannuqecKux peruerorc rurMzl3a, rpaQnra, QynnepeHa, o3HaKoMJreHLre c
rpoqeccoM a4cop6qun pacrnopeHHbrx BerrlecrB aKTLrBrrpoBaHHbrM yrnerra vr

ycrpoficrBoM rlporl4Bora3a, nonfreHrre, co6upaHr4e, pac[o3HaBaHr4e H rr3yqeHr4e

csoficre yrneKlicnoro r€Ba, [poBeAeHlre KarrecrBeHHbrx peaxqrafi na xap6oHar r4

CI4JII,IKaT-UOHbI 14 I43r{eHI{e [pr{3HaKOB UX tIpOTeKaHUr, O3HaKOMJTeHI,Ie C

upo4yrquefi crannrarHofi [poMbrrxneHHocrr4, perxeHrre gKcrrepr4MeHT€rrrbHhrx

3aAarr rro reMe <BaxHefiruue HeMerarrJrhr rr r4x coeAuHeHnr)>.

Mera.nru n lrx coeAltHeHrrfl

O6qar xapaKTepvcruKa xuMnqecKlrx gneMeHToB - MeraJrJroB Ha ocHoBaHr4r,r

I{x rIoJIo)I(eHut B llepuo4nqecrofi clrcreMe xr,IMnrrecK}rx gJreMeHToB il,. 14.

MegAereeBa v crpoeHll{ aroMoB. CrpoeHne Mer€IJIJIoB. MerarrutlecKuur cBr3b kr

Mer€LlJrlrqecK€ul Kpl,IcrannuqecKzur peru€rra. SnexrpoxnN,ua.recxufi pflA
Ha[pnKeHrafi uetaruos. Ougr4trecKue r,r xlrMrlqecKr,re ceoficrna Mer€rrrJroB. O6rque
cnoco6u rrony^reHl{t MerarrJroB. floHqrue o Koppo3r4rl MerilrrJroB, ocHoBHbre

cnoco6u 3aIrII,IThI vrx or Koppo3HH. Cmanu (cralr, qyryH, Arop€rJrroMurtuir,
6ponsa) H HX npr4MeHeHpre n 6ury u npoMbrrxJreHHocru.

Il{elouurte MeTaJIJIII: rronoxeHue n llepno4n.recrcofi cr{creMe xrrMnqecKlrx
gJIeMeHToB A. 14. Meu.qereeBa, crpoeHrre ux aroMoB, Haxolr(AeHue B rrpr4poAe.

@ugu.Iecrve 14 xHMI,IqecKue csoficrea (Ha nprrMepe r'urpufl, ra rcanux). Orccu4rr u
fr,rApoKcr4Abr HaTprrr kr KuIVt.
coe,uuHenufi.

flpnueHeHne ulenorrHblx MeranJroB u rrx



II{enouHo3eMeJIbHbIe MeraJrJrbr uarnplfr Lr ramqnfi: [ono)KeHr,re B

fleprao4nqecrofi cncreMe xr4MHqecKHX gJreMeHToB A. 14. MenAereeBa, crpoeHue

rrx aroMoB, H€xolr(AeHlre B rrprrpoAe. @HslrqecKr4e r{ xrrMlrqecKue cgoficrna MarHI{.f,

kr Kiurbrlr{r. BaxHefiruue coeAnHeHr,rr KurJrbrlur (oxcn4, rr,rApoKcr.rA, conu).
Xdcrrocrb BoAbr pr cnoco6rr e€ ycrpaHelaus..

AruouzHufi: uoroxeHue n llepuo4uqecrofi cucreMe xlrMI.rqecKHX 3JreMeHToB

A. V. Men4ereeBa, crpoeHr,re aroMa, HaxoxAeHue B upupoAe. @usnqecrue u
xLtMr{qecKue cnoficrBa arrroMnnkrfl,. Arr,rQorepnrre csoftcrBa oKcr4 Aa a rvqpoKcrrAa

€UIrcMT4HUC.

Xereso: noJro)r(eHue n flepuoAuqecKofi cucreue xuMHrrecKHX ereueHron .{.
14. Men4ereena, crpoeHrle aroMa, HaxoxAeHne B rrp[poAe. @usu.recrue v
xr4Mr.rqecKrae csoficrBa xeJre3a. OxcraAu, rnApoKcu4br vt coJrr,r )r(eJre3a (II) u )r(eJre3a

(III), rrx cocraB, cnoficraa H [oflyrreHr{e.

X tu,t utte c xu rt e xcnep ulweHmi

o3HaKoMJreHr,re c o6pasqarvrn Mer€LrrJroB u crIJIaBoB, Lrx Quau.recruun
ceoftcrnauu, ra3yqeHlre pe3yJrbraroB Koppo3ur{ Mer€urJroB (nosuoxno
r4cnoJrb3oBaHue Br,rAeoMarepraaron), oco6euuocrefi B3aHMoAei4crsus, oKcHAa

Kanbrlr,u vr Harpnfl, c soAofi (nosuoxHo r4cnoJrb3oBaHne Br4AeoMarepnzuron),

r4ccJreAoBaHr,re csoficrs x€crrofi BoAbr, [poqecca ropeHlrr )KeJre3a B Kr4cnopoAe

(nosuoxno ncrronb3oBaHIle BuAeoMarepraanon), nprl3HaKoB rrporeKaHr4s

KaqecrBeHHbIX pearqufi Ha I4oHbI: MafHlrf,, K€trlbl{ut, €uIIoMI4HrIt, IIHHKa, xeJle3a

(II) rE xerre3a (III), MeAlr (II), na6nrcAeHlre Lr otwrcaHne rpoqeccoB oKparur.rBannfl

rrJraMeHH rroHaMH lnarpurt, KaJrlafl. ?r Kanbrlr,rfl (no:ruoxHo HcrroJrb3oBaHr4e

Br,rAeoMarepuanoa), [ccJreAoBaHr,re arvrQorepnrrx ceoficrB rrrApoKcr4Aa €LrrK)Mr{Hrr[

r4 rrrApoKcvr4a rIr4HKa, perueHue 3KcneplrMeHT€LrrbHbrx 3aAarr rro reMe <<Baxuefirune

MET€LIIJIbI I4 I4X COE.IIilHEHI4fl>> .

XHMrq r oKpyxanulas cpeAa

Beqecrsa H Marepl,Izlrrbr B rloBceAHenuofi xer3Hr4 treroBeKa. EesonacHoe

r4crroJrb3oBaHr{e BerrlecrB rr xr{MrrqecKr,rx pearqufi n 6ury. llepear rroMorqb rrpIa

xrrMr{qecKr4x oxofax H oTpaBneHl,Iflx.

XuruH.recKoe 3arpr3HeHlre oKpyxarcqefi cpe4rr (npe4eJrbH€rf, AorrycrlrMnt
KoHrleHTpa\krfl BerrlecrB, Aairee - [IAI(). Pom xvrMuvr B perueHlrlr 3KoJrorlrqecKr4x

IIpo0neM.

X tuil aq e c x u fi e xc n ep urlt e H m :
?

r,r3yqeHne oOpasqon Marepuurnon (crexro, cfrJraBbl MeraJrJroB, rroJrLrMepHbre

vrarepuanu).

Meucnpednemruorc coflsu



Pearusal{us Me)KnpeAMerHbrx csssefi npr4 v3y,tennur xvrvtnvt B 9 KJracce

ocyqecrBJlterct rlepe3 ucrroJrb3oBaHr4e KaK o6rqnx ecrecrBeHHo-HayqHbrx

noultufi, TaK I,I noHrtufi, tBJlf,rorrlr{xcr crrcreMHbrMr4 Anr orAeJrbHbrx rrpeAMeroB

ecTecTBeHHo--HayrlHofo ItrLIKJIa.

O6rque ecrecrBeHHo-HafrHbre noH.flTnfl: :aayqnufi $arr, fr4nore3a, 3aKoH,

Teopr{r, aHaJrvr3, cLIHTe3, rnaccraQnKa\vtfl, nepl4oAuqHocrb, Ha6ruo4eHrae,

SKCrIepUMeHT, MOAenI4pOBaHHe, pr3MepeHrre, MOAeJrb, rBJreHrle, napHuxonrtfr
e$Qercr, TexHoJrorlrr, Mareprr€rJrbr.

@uguxa: v,arepufl, aroM, gneKTpoH, rrporoH, HefirpoH, von, HyKJrLrA,

r,r3ororrbr, paAuoaKTr,rBHocrb, MoneKyna, gJreKTpu.recrufi 3apfl.A, rrpoBoAHr,rKr4,

nony[poBoAHllKld, IpI3JIeKTprrKrl, QoroereueHr, BerrlecrBo, TeJro, o6r6vr,
arperaTHoe cocTotHl4e BeIqecTBa, ra3, pacTBop, pacTBopHMocTb, Kpr4cTaJlnr4qecK€tt

peu€rra, cfIJIaBhI, Snsn.recxue BeJILIIInHII, eAuHI4IIbr r43MepeHLIt, KocMLIqecKoe

npocrpaHcrBo, rrJraHerbr, en€s4rr, ConHqe.

Euororuq: QorocnHTe3, AbrxaHne, 6noc$epa, 3KocrrcreMa, Mr{Hep€rJrbHbre

yAoopeHHr, Mr{Kpo3JIeMeHTbr, MaKpo3JIeMeHTbI,

feorpa$zr: arMocQ.pu, rn4poc$epa,
rroJre3H bre r4cKonaeMbre, TofIJII4Bo, BoAHbre pecypc hr.

nl4TaTenbHhre BerIIecTBa.

Mr4HepErnbr, fopHbre [opoAbr,



TIJIAHIIPYEMbIE PE3YJIbTATbI OCBOEHI,Ifl TIPOTPAMMbI IIO
XTIMIII,il HA YPOBHE OCHOBHOTO OEIUEIO OEPA3OBAHTIfl

JIUqHOCTHbIE PE3YJIbTATbI
JIH.rHocrHrre pe3ynbrarbr ocBoeHr{r [porpaMMbr ocHoBHoro o6ulero

o6pasonaHr{r Aocrurarorcr B xoAe o6y.reHnx xnMLIu B eAuHcrBe yue6nofi vr

BocrrrlTarelruofi AerrenbHocrr4 B coorBercrBr4kr c rpaAI4qHoHHbIMIa poccufrcruun
corlr4oKynbTypHbrMr4 Lr AyxoBHo-HpaBcTBeHHbrMr,r rIeHHocTtMI4, npI4HtTbrMLr B

o6qecrse [paBr{naMr,r Lr HopMaMH rroBeAeHl4t 14 cuoco6crByrcT rlpoqeccaM

c aM orr o3H aHvrr, c aM op a3B Lrrus. H c oII lt€ul v3arrvLr o6y.r aro rq uxc fl ..

JluqHocrurre pe3yJlbrarbl orpax(alor roroBHocrb

pyKoBoAcrBoBarbcs czcreruoft uo3IirlIBHbIX IIeHHocrHbIX

pac[LrpeHrae orrbrra AetrenbHocrll na e€ ocHoBe, B ToM tILIcJIe B

rureparypofi,
rexnororufi:

ooyqaroquxct
opneHrarlufi Lr

IIacTu:

I ) uarpnornrrecKoro BocrruTaHnfl :

TIeHHOCTHO|O OTHOrUeHrrf, K OTeTTeCTBeHHOMy KynbTypHoMy, UcTopzqecKoMy

A HayqHoMy HacneAulo, fIoHI,IMaHr{fl 3HaqeHrar xuNau.recrofi HayKla B xol3Hu

coBpeMeHHoro o6qecrsa, cnoco6nocrr4 BnaAerb AocroBepnofi uH$opuaquefi o
rrepeAoBbrx AocTlrxeHr4rx pr oTKpbrTrrf,x MrlpoBol4 r4 oTeqecTBeHHoE xul;Muvt)

3ardHTepecoBaHHocrr{ B Haf{Hbrx 3HaHusx o6 ycrpoficrBe Mnpa u o6ulecrna;

2) rpaxgaHcKoro Bocrr[Tanrrfl :

rrpeAcTaBJreHr4r o coqu€urbHblx HopMax kr rlpaBl4nax

orHorrreHuit s KoJrJreKTr{Be. KoMMyHI4KaruBnoft rounereHTHocrl4

noresHofi, y're6Ho-uccneAonatelrcrofi, rnop'recxoft v

AeqrenbHocrr4, roroBHocrlr K ptnHoo6pa:nofi cosNrecrHofi AetrenbHocru rrpr4

BbrnoJIHeHI{I4 yue6urtx, Iro3HaBareJIbHbIX 3aAaq, BbrrroJIHeHHH xr,rMlrqecKrrx

3Kcnepr,rMeHToB, co3AaHvlr yre6Hrrx [poeKToB, crpeMJreHvrt K B3avMonoHuMaHr4ro

v B3aprMorroMorrllr B upoqecce erofi yve6Hofi AetrenbHocrr{, roroBHocru
orleHlrBaTb cBoe noBeAeHpre v [ocTynKI{ cBol4x TOBapUIIIe14 c TIO3HIII'II4

HpaBcrBeHHbrx r4 rrpaBoBbrx HopM c yu€rou oco3HaHl{ff rlocJleAcrnnft uocryrlKoB;

3) qeunocrn HayqHoro tlo3HaHrrfl:

Mr{poBo33peHrrecKrre [peAcraBJrentrs, o BelqecrBe Ii xI,IMI4rIecKofi pearquu,

cooTBeTcTByroqr4e coBpeMeHHoMy ypoBHro pa3BprTr4fl, HayKkI v cocTaBntrcql4e

ocHoBy Artr noHr4MaHnfl cyrrlHocrrr HayrHofi Kapr[rHbr MI,Ipa, flpeAcraBreuns o6

ocHoBHbrx 3aKoHoMepHocTrx paSBvrTLI[, rrpHpoAbl, B3aHMoCBt3tx qenoBeKa c

[ptrpoAHofi cpe4ofi, o poJrpr xuuvru B rro3HaHr,ruI 3TI4x 3aKoHoMepuocrefr;

no3HaBareJrbHbre MorraBbr, Ha[paBneHHbIe Ha noJr5r.reHlae HoBbIX sHaHIafi no

xvrl'r.vrvr, ueo6xo4nMbre AJrr o6rscHeHus Ha6nroAaeMrIX npoqeccox_ u tr.:r.euuit,

[o3HaBarelrHofi, uH@opruarlrEonHofi v qvrrarerrcrcofi Kynbrypbl, B ToM tlucre

HaBbrKoB caMocrorrelrnofi pa6oru c yre6nuura reKcraMn, crlpaBo.rHofi

ME)KJII4IIHOCTHbIX

s o6qecrBeHHo

ApyflIX BLI.{aX

AocryrrHbrMlr rexHnqecKrtMpl cpeAcrBaMl{ HHQoprr,raIIrIoHHbIX



-I,IHTepeC K OOyTTeHUIO 14 TIO3HaHLIIO, JIK)OO3HaTeJIbHOCTb, fOTOBHOCTb kl

cnocooHocrb caMoo6pa3oBaHuK), npoeKTHofi r{ c c Jr e.II o BaTen b c Ko fi
AerreJrbHocrr,r, K oco3HaHHoMy Bbr6opy HarrpaBneHHocru r4 ypoBHr o6yuenu-r n

AanbHer{rrreM;

4) QoprunpoBaHufl Kyrrbrypbr 3AopoBbfl :

OCO3HAHI,IC UEHHOCTU XU3HH. OTBETCTBEHHO|O OTHOIUEHI,I.tr K CBOEMV

3AopoBbro, ycraHoBKn Ha s,qoponufi o6par )Ku3Hu, oco3HaHue nocneAcrsvir u
Heflprarrue BpeAHbrx rtpv Bbrrrer (yuorp e6telaus atrrKoroJu, HapKorr,rKoB, Kype nut),
Heo6xoAnMocrn co6moAeHnx [paBnn 6esonacHocrrr upul

xlrMr,rqecKrrMrr BerrlecrBaMlr n 6rrry n peanbHofi xnsHu;
5) rpyaonoro Bocrrrranrfl :

o6parqeHrau c

uHrepec K rpaKruqecKoMy rl3yqeHuro npoSeccnir u rpyaa pa3nlrqHoro poAa,

yBaxeHae K TpyAy u pe3ynbraraM rpyaosofi AetrenbHocrr,r, B ToM qr4cre Ha

ocHoBe rrpuMeHeHr4r rrpeAMerHbrx snaHzfi rro xvuvrv\ ocogHannrrfi nrr6op
LrH4krBnqya-nrsofi TpaeKTopr{H rrpoAoJrx(eHr{r o6pasonanus. c yrerorra rr4rrHocrHhrx

r{HTepecoB lr cuoco6uocru K xr4MHLr, o6qecrseHHbrx r,rHTepecoB r4 rrorpe6nocrefi,
ycrr erxH ofi npo@ecc]roH€LrrbHoft AegrerbHocrr,r vr pa3BLrrvrq Heo6xoArrMbrx yu eHufi ,
roroBHocrb aAarrrr,rpoBarbcr n npoQ eccLroHarrbHofi cpe4e ;

6) arcolorfiqecrcoro BocnrrraH[fl :

gKororl4qecKrr rlerecoo6pa3Hoe orHorueHrre K rrprrpoAe KaK r,rcrorrHlrKy

xlr3Hr,r na 3eure, ocHoBe ee cyruecrBoBaHlrf, rroHr4MaHue rleHHocrr,r 3AopoBoro H

6esonacHoro o6pa:a )Kvt3nn, orBercrBeHHoe orHorueHne K co6crseHHoMy

Qn:nuecxoMy Lt ncI,rxnrrecKoMy 3AopoBbro, oco3HaHue rIeHHocrH co6lroAenu.s
[paBI,IJI 6esonacHoro noBeAeHru upu pa6ore c BerqecrBaMr{, a rarcKe B curyarl[rx,
yrpoxaroqr{x 3AopoBbro r{ xr,r3Hr,r lrcAefi;

cnoco6Hocru [pr4MeHrrb 3laaHvrs., noJrfraeMbre npu u3y+,eHr4pr xnv..r4n, Nrfl
peIIreHLIt 3a4aq, cBt3aHHbrx c oKpy)Karoqefi [p?rpoAHofi cpe4ofi, Arrfl rroBhrrrreHr{t

ypoBHf, gKoJrorr.rqecroft Kynbrypbr, oco3Halalafl uo6a.nrsoro xapaKTepa
gKonoruIqecKl4x upoOreu u nyrefi Ilx peueHrar rrocpeAcrBoM MeroAoB xvrMvrvr,

SKOJIOTI{IIeCKOIO MIIIITJIeHHI, yMenng, pyKOBOACTBOBaTbCfl, Lr:la B rro3HaBatellUofr,
KoMMyHr4 rcarusHoft r{ corlr4urnrsofi [paKTr4Ke.

METATIPEAMETHbIE PE3YJIbTATbI
B cocraBe MerarrpeAMerHbrx pe3ynbraroB BbrAenrroT 3HaquMbre l.nt

floHsruq (:aroH, Teopr4r,QopuupoBaHHfl, Mr,rpoBo33peHnr o6rqeHayqHbre

rrprrHrlr,rrr, rr4rrore3a, Qarr, cucreMa, rrpoqecc, gKcrrepHMeHT r.r lpyroe.), Koropbre

I4CnOJIb3yrOTCr B eCTeCTBeHHO-Har{HbrX yqe0Hbrx rrpeAMeTax r,r nO3BOJITTOT Ha

ocHoBe suaHufi LI3 grr,rx [peAMeron QoprvrrapoBarb npeAcraBJreHne o qelocrHofi
Hayvnofi Kaprr4ue Mrapa, H yHrlBepc€rirbHbre yve6Hue Aeitcrsus. (nosHanareJrbHbre,

KoMMyHHKarLrBHbre, perynarranHrre), Koropbre o6ecnequBaK)T QoprvrupoBaHr4e
roroBHocrl{ K caMocrorrenbHoMy rrnaHlrpoBaHlrro r4 ocyqecrBJreHr{ro yue6Hoft

.IIC{TCJIbHOCTI,I.



llosHanareJr bHbre ynrr BepcaJrbHbre yue6Hue Aefi crnnq
Bagonrre Jrorr{qecKne .uefi crBrrfl :

yMeHur r,rcrroJrb3oBarb npu€narr Jrorr{qecKoro MbrruJreHrar rrpn ocBoeHrrr4

sHanufi: pacKpbrBarb cMhrcJr xrrMr4qecKnx rroHrrrafi (nu4eJrrrb r4x xapaKTepHhre

npI43HaKLl, ycraHaBJrllBarb B3anMocBr3b c ApyrLrMH rroHflTr,rf,Mu), Hcnorb3oBarb

rrou{Trrf, Atts. o6rscHeHlrr orAeJrbHbrx Qaxron lr rBJreHufi, nu6uparb ocHoBaHvrfl v
Kplrrepnu Anf, KJraccnQuraqur4 xI4MlIqecKHX BerrlecrB r,r xrrMrrlrecKr,rx pearqufi,
ycraHaBnvBarb [puqvHHo-cneAcrBeHHbre cBfl3u MexAy o6rerraun ugyqeHufl,

crpourb JlorrarrecKue paccy)KAeHprf, (uH4yrrnBHbre, AeAyKTHBHbre, rro aHarroruu),

AenaTb BhrBoAbr r4 3aKJrroqeHEs;

yMeuue npuMenrrb B npoqecce [o3HaH]rr rroHrrlrr (npeglaerHue H

MerarrpeAuerHrre), cuMBoJrprrrecKl4e (eHaronue) nro4eru, ucloJrb3yeMbre B xvrv.vrvr,

[peoopa3oBbrBaTb rur4poKo [puMeHreMbre B xr,rMr4r4 MoAeJrbHbre npeAcraBrrelJnfl -
xraunqecxnfi 3HaK (culanor sreuenra), xraMnqecK€ur Qoprwyna v ypaBHeHr4e

xuMr4qecKoft peaxqw - nprl peruenuu yte6Ho-no3HaBareJlbHhlx 3aAarr, c yv€rorr,r

3TLIX MoAeJIbHbIX rrpeAcrasren[fi BbHBJrrrb r,r xapaKTepLr3oBarb cyqecrBeHHbre

rrpr,r3HaKn r,r3f{aeMbrx o6rexroB - xI{MLrqecKI4x BerrlecrB I,I xr4Ml,rqecKrlx pearcqufi,

BbItBJItrb o6Irlpre 3aKoHoMepuocrn, [prarruHHo-cneAcrBeHHbre cBfl3v vr

npoTHBopel{ufl. B r,r3yrraeMbrx [poqeccax H .f,BJreHrrrx.

Fasonue uccJre,uoBareJrbcrcue Aefi crnlrq :

yMeHr.re uc[oJlb3oBaTb rrocTaBneHHble Borrpochl B KaqecTBe r,rHcrpyMeHra

fl4noTe3br rro

o rrpoAenassofi pa6ore.

nu6upau, aHarrvtgr{poBarb H r4HTep[pernpoBarb uu@oprr,raquro

p€l3rr4rrHbrx BrrAoB u Qopu [peAcraBrenvrs,, rroJryqaeMyro r43 pa3Hbrx HcrorrHr,rKoB

(HayuHo-[o[yn{pH€ur nnreparypa xr4MuqecKoro coAep}r(aHr4.f,, cnpaBorrHhre

noco6nr, pecypcbr llHrepnera), Kpr,rruqecKr4 oIIeHHBarb rporr{BopequByro v
HeAocroBepHyrc uuQoprvraqun ;

rro3HaHur, a raKxe B KaqecrBe ocHoBbr Anfl SoplarEpoBannfl
npo Bep Ke rrp aBr,rn bHo cTrr B hr c Ka3 br Bae Mbrx cy )K AeIII{Ivr:,

upuo6pereHne orrbrra rro nJraHupoBaHvro, opraHrr3arlLrur 14 rrpoBeAeHr4ro

r{eHr4r{ecKr4x SKcrrepuMeHToB, yMeHrre HaonrcAaTb 3a xoAoM npoqecca,

caMocrorreJrbHo rrporHo3upoBarb ero pe3ynbrar, $oprvrynnpoBarb o6o6rqenvrfl u
BbrBoAbr rro pe3yJrbraraM npone4€HHoro orrbrra, rrccJreAoBaHLrt, cocraBn-f,rr or.rdr

Pa6ora c
yMeHrre

uHQopnraquefi:



yMeHlre nplrMeHrrb pa3nuqHbre MeroAbr lr 3a[pocbr npu I]oucKe il oToope

LtHoopMarIEr4 Lr coorBercrByloulr4x .qaHHbrx, Heo6xoAr4Mbrx Anr BbrrroJrHeHrrt

fre6Hbrx u rro3HaBareJrbHbrx 3aAarr olpeAeneHHoro rvffra, [pr4o6pereH]re orrbrra B

o6lacru r4c[oJrb3oBanufl. unQoprvrarlrroHHo-KoMMyHHKarriBHbrx rexHororHfi,
oBnaAeHr,re Kynbrypofi axrrEsHoro LrcrroJrb3oBaHvrfl pa3nLrqHbrx [olrcKoBbrx cucreM,

caMocro-sreJrbHo nu6uparr orrrr4M€LrrbHyro OopMy rlpeAcraBJleHrrt IaHQoprvra\vv vr

r4nJlrocTplrpoBaTb perxaeMbre 3a4aqv HecJrox(HbrMr,r cxeMaMr4, Ar4arpaMMaMyr,

ApyruMr{ Soprraarr,rn rpa$nrn r4 prx KoM6u:aa\urtuu;
yMeHr4e r.rcrroJrb3oBarb H anufi43krpoBarb B npoqecce yre6Hofi v

r4ccneAoBareJrbcKofi Ae.f,renbHocrlr nn$oprr,rarlr4ro o BrrurflHLrr4 rrpoMbrr[neHHocrr{,

ceJrbcKoro xogxftcrsa H TpaHclopra Ha cocrosHl4e orpyxaroqefi upupo4nofi
cpeAbr.

KovrruyHlrKarnBHbre yHrrBepcaJrbnbre yve6nue gefi crnur :

yMeHr,rr 3aAaButb Borrpocbr (a xoAe Ar,r€urora v (uru) 4ucryccrau) ro
rrpeAno)KeHuflcyulecrBy o6cyx4aeuoft reMbr, QopuynzpoBarb cBorr

orHocr,rreJrbHo BbrnoJIHeHr,Ir [peAnoxenHofi ga4aqu;

yMeHI4t [peAcraBJrrrb rroJrf{eHHbre pe3ynbrarbr rro3HaBaremHofi

AerTeJrbHocTr4 B ycTHbrx H [r,rcbMeHHbrx TeKcTax; AenaTb [pe3eHTarluro
pe3ynbTaToB BbrrroJrHeHrfrr xrlMlrqecKofo 3Kcrrepr4MeHTa (la6oparopHofo ofrbrTa,

na6oparopHofi pa6orsr rro raccneAoBaHuro ceoficrs BerrlecrB, yre6noro npoexra);
yMeHI,It yre6Horo corpyAHrdqecrBa co cBepcrHrrKaM[ B coeN{ecrHofi

no3HaBareruroft v uccne.qoBaremcxofi AerrenbHocrr4 npr{ perreHura

Bo3HI4KaK)rqux npo6reu Ha ocHoBe yr€ra o6ulrax LrHTepecoB r,r corJracoBanufl
no:prqufi (o6cyx4eHur, o6ueH MHeHr{flMvr, (Mo3roBbre urrypMbr), KoopAnHar\ufl

coBMecrHbIX Aeficrr,uir, olpeAeJreHlre Kpr4TeprreB rro orIeHKe KaqecrBa

BbrrroJrHeHHofi pa6orhr r{ 4pyrrEe).
Pery.nrrnBnbre yHrBepcaJrbHbre yue6nrre Aefi crnun :

yMeHI'Ie CaMOCTO{TeJrbHO OlpeAen{Tb rlenu AerTeJrbHOCTLr, rrJraHr4poBarb,

ocyu{ecrBJltrb, KoHTponrapoBarb v rrppr neo6xoAuMocrr{ KoppeKTr{poBarb cBoro

AeqrenbHocrb, nn6uparu Hau6oree e$QerrnnHbre c[oco6u peruenvrs. yue6uux rE

IIO3HaBaTeJIbHbIX 3aAaq, CaMOCTOTTeJTbHO COCTaBJTTTb trJrld KOppeKTr,rpOBaTb

npeAJlo)Kessufi €uIropHTM Aeficraufi rrpn BhrrroJrHeHrarr sap'auuir c yuerovr
ilonyqeHut HoBhrx :Hasuft o6 z:yuaeMbrx o6rexrax - BerrlecrBax H peaKrlrarx,

orleHr4Barb coorBercrBpre nonyrreHHoro pe3ynbrara 3€urBJreHHofi qelu, yMeHr,re

r{c [oJr b3oBarb H aH urnr43lrpoBarb KoHTeKcrbI, rrpeAJlaraeMbre B ycnoBu u sa4ar'uir.
TIPENME THbIE PE 3YJIbTATbI
B cocraBe [peAMerHhrx pe3ynbraroB no ocBoeHurc)

coAep)KaHlrr, ycraHoBneHHoro 4aHHofi Se4epalrHofi pa6ouefi

BblAersror: ocBoeHHbre o6yvaroqrrMrrcr HayqHbre

oot3aTeJlbHoro

nporpauuofi,
3HAHVtg., yMeHlIr n CUOCO6U

o6racrpr <<XuN,ru.s), BIIAbIAeficreufi, crrequfuvecrue Anfl npe4ruernofi



AerTenbHocTr4 TIOJIVqCHVK' HOBOTO 3HaHIAfl. r4HTep[peTarJr4vr,

[peoopa3oBaH]rro 14 rrp]rMeHeHr4ro B pa3nErrHbrx yqeoHbrx H HoBbrx crrTyarlurx.
K xonqy o6yuenraa s 8 Kracce rpeAMerHbre pe3ynbrarbr Ha 6asosoNa ypoBHe

AoJDKHbT orpaxarb cQopuurpoBaHHocrr y o6yrarcqnxcr ynaennft :

o p€tcKpbrBaTb cMbrcJr ocHoBHbrx xlrMnqecKux noH.f,trafi: aToM, MoJreKyna,

xl4MrlrrecKIafi ereueut, lpocroe BeIIIecrBo, cJlox(Hoe BelrlecrBo, cMecb

(o4nopo4 HM pr HeoAHopo4Har), B€LrreHTHocrb, orHo evrre rrbnafl aroMHar 14

MOJIeKyiItpHaf, MaCCa, KOTTAqeCTBO BeIrIeCTBa, MOJrb, Monf,pHat l||dACCa)

MaccoBarr Aons xr,rMr4rrecKoro gJreMeHTa B coeAHHeHlarL MonrpHhrfi o6r€ru,

OKCI,IA, KI4CJIOTa, OCHOBaHLIe, COJIb, SJIeKTpOOTpI4IIaTeJIbHOCTb, CTeIIeHb

oKucJreHrrr, xlrMuqecKtrf, peaKrlr,rr, rnaccnQuKarlurr pearcqufi: peaKrlr4u

coeAlrHeHur, peaKrlun pul3ror(eHus, peaKrluu 3aMerrleHr4r, peaKrlr,ilr

o6uena, 9K3o- r4 gHAorepMrlqecKrde peaKrlrlu, renronofi efSerr peaKrlr4r4,

f,Apo aroMa, ererrponHrrfi cnoft aroMa, aroMHEUr op6nranr, pa4r4yc

aToMa, xllMl4qecKa' cBf,3b, rlontpH€rf, LI He[oJlf,pHaf, KoBarIeHTHat cBr3b,

voH]Pras, cBt3b, IIoH, KaT[oH, aHuoH, pacTBop, MaccoBuul Aont BeqecTBa

(npoqeHrH€ur KoHrleHTparlr{fl ) n pacrnope;
. r4JrJrrocrpl{poBarb B3aHMocBr3b ocHoBHbIx xrrMr,rrrecKux non-grufi u

npnMeHtrb oTLI noHsrr{r rrpu orrucanvru BeIrIecrB r4 rrx [peBpaqeuufi;
. I4C[OIb3OBATb XI,IMPIIIECKYIO CI,IMBONI,IKY ANfl COCTABJICHI,I' QOPTT,TYTT

BerrlecrB r{ ypaBHe nutrt xuuwrecKax pearqnfi ;

O ONP€AEJI'Tb BAIIEHTHOCTb ATOMOB SJIEMEHTOB N 6ZTTAPTTbIX COEAI{HEHI4'X,

crerleHb oKIlcJIeHrrt gJreMeHToB B 6uuapHux coeALIHeHLItx,

rrpuHaAne)r(Hocrb BerrlecrB K oupe4el€HHoMy KJraccy coe4nueHufi tro

Soprraynarra, BvrA xuMn.recrofi cBf,3u (ronaneHTHu vr raonHar) B

HeopraHr4qecKux coeArIHeHHrx;
o pocKpbrBoTb cMbrcJr flepno4ntrecKoro 3aKoHa A. Vl. MeH4eleena:

AeMOHCTpLTpOBaTb rrOHr.rMaHLre [epr4oAlrqecrofi 3aBracr{MocTlr cnoficrs
xI,IMHr{ecKrIX gJreMeHToB or l,rx rroJlo)KeHufl. B flepno,quqecrofi cucreMe.
3aKOHOB COXpaHeHI'It MaCCbI BeITIeCTB, TIOCTO'HCTBa COCTaBa, aTOMHO--

MoneKynrpHoro yqeHr4r, 3aKoHa Anora4po;
. o[r4cbrBarb v xapaKTepr43oBarb ra6luuHyro $opt"ry flepuo4n.{ecrofi

CLICTeMbI XIIMIIqeCKHX SneMeHTOB: pa3nzqaTb [OHtrTIIt (fJIaBHat

noArpymra (A-rpynna)> u <<no6oqHaq noArpyua (E-rpyura)>), M€urbre r{

6onuuue ueplroAbr, coorHocr{Tb o6o:Ha.reuvrx, Koropbre rdMerorcr B

ra6rurqe <<fleprao4nqecK€tr clrcreMa xuMlrqecKllx gJreMeHToB E. W.

Mengereeea>> c qLrcJroBbrMr,r xapaKTepucrllKaMlr crpoeHr4q aroMoB

xnMr.rqecKux 3JreMeHToB (cocran v 3apfl,A flApd, o6rqee qr4cJro gJreKTpoHoB

H pac[peAeJreHue rlx rro gneKTpoHuuna cnorna);



KJIaCCnonqUpOBaTb XI4Mr{r{eCKI4e gJreMeHThr, HeOpraHI,IqeCKI,Ie BeIrIeCTBa,

xlrMrrrrecKr{e peaKrlr{n (Iro rtr4cny n cocTaBy yr{acTByroqux B peaKrlr4r4

BerrlecrB, rro renJroBoMy e$Qerry);
xapaKTepprcoBarb (ouucunarr) o6rqpre xr4MurrecKr,re csoftcrea BerrlecrB

pa3nlrqHbrx KJraccoB, rroATBeplK4afl orrlrcaHr,re [pr4MepaMr4 MoneKyupHbrx
ypaBHeHr4fi coornercrByroulr4x xlrMlrrrecKux pearqrafi ;

rrpofHo3lltpoBaTE cgoficrga BeIIIecTB B 3aBI4c[MocTI4 oT I4x KarrecTBeHHoIo

cocraBa, Bo3MoxHocrrr rrporeKaHlrr xLrMnqecKux rrpeBparrleHuft B

pa3nr,rrrHbrx ycnoBHrx;
Bbrr[rcJrrTb oTHoclrTenbrryn MoJreKyJrrpHyro v MonrpHyro Maccbr

BerrlecrB, MaccoByro AoJrro xnMnrrecKoro gJreMeHTa rro Qopnayne
coeAlrHeHI,rf,, MaccoByro Aonrc BerrlecrBa B pacrBope, [poBoAum pacv€mr
no ypaBHeHr,rrc xuMrrrrecKofi pearqrEn ;

rrpr4MeHrrb ocHoBHbre ofleparlrdrl MhrcJrr,rreJrbHoit petretbHocrrr - aHaJrr,r3

r4 cLrHTe3, cpaBHeHue, o6o6uleHlre, cLrcreMaru3arlr4ro, rnaccra$raKarluK),

BbrtBJIeHue [puquHHo--cJreAcrBeHHbrx cesgeft - Anfl Lr3yrreHrlrr csoficrs
BerrlecrB pr xuMlrqecK[x peaxqnfi, ecrecrBeHHo-HayqHbre MeroAbr

lo3HaHrlt Ha6mo4eHne, r43MepeHrre, MoAeJrr{poBaHHe, gKcrrepr.rMeHT

(peamHufi u uucnennufi);
cJleAoBarb rrpaBr{naM rroJrb3oBaHur xHNara.recroft uocyAofi vl

na6oparopHbrM o6opy4onaHr4eM, a raK)r(e npaBznaM o6parqeHrar c
BeIrIecTBaMI't B COOTBeTCTBIdI"I C I{HCTpyKIIVflMyr IIO BbTIIOJIHeHI4K)

na6oparopHhlx xl4MuqecK[x orIbIToB rro rroirfreHlrro u co6upaHrzro
ra.:oo6pasHux BerrlecrB (ro4opoga u ruclopo4a), npr{roroBJreHr4ro

pacrBopoB c orrpeAen6nnofi Naaccosofi Aonefi pacrnop€HHoro BerrlecrBa,
rrnaHHpoBaTb 14 rrpoBoAr4Tb xlrMr4qecKr4e sKcneplrMeHThr rro
pacno3HaBaHllro pacrBopoB ulenoqeft n rucror c rroMorrlrro r.rHAHKaropoB

(narvryc, Qenon Qr aJrevH, MerranopaHx r4 apyrue ).
K rconqy o6yrenur n 9 rutacce npeAMerHbre pe3ynbrarbr Ha 6a3osoivr ypoBHe

,qonxHhl orpaxarb cQoprr,rupoBaHHocru y o6yvarculuxc{ ynreHufi:
o pOCKphIBaTb CMbICJI OCHOBHbIX XHMI4qeCKprX noHgrprfr: xunan.{eCxufi

3JIeMeHT, aTOM, MoneKyna) IdOH) KaTHOH, aHLIOH, rrpOCTOe BeITIeCTBO,

cnoxHoe BelrlecrBo, BaJreHTHocrb, SneKTpoorplrrlarenbHocrb, crerreHb
oKr4cJreHlrr, xlrMr.rqecKar peaKrlur, xr{M[qecKafl cBfl3b, reurosofi eQSerr
peaKrlurr, MoJrb, uolrpHrrfi o6reu, pacrBop, 3neKTponurbr,
HegneKTpoJII{TbI, SneKTpOnHTVrrleCKafl Ar,rCCOqUarIUt, peaKrlr{u LloHHofo
o6uena, Kararrn3arop, xprMr4qecKoe paBHoBecr4e, o6parrarrarre pr

HeoopaTr,rMbre peaKllun, oKLtcJIuTeJIbHo-BoccTaHOBI4TeJIbHbIe peaKIIHu,

BOCCTaHOBTITeJIb, OKTICJIeHI{e U BOCCTaHOBJTeHI4e,OKI4CJIUTEJIb.

aJlnorpo[zr, auoorepHocrb, xr{MllqecKaf, cBrsr (roeaneHTH€rr, HoHHar,
Mer€Llruqecrar), Kpr4cr€unr4rrecKar peruerrca, Koppo3r{r Mer€urJroB,



cnJraBbr, cKopocTb xHMr,rqecKoft peaKrluu, npeAenbHo AonycTr,rM€tjt

KoHrIeHTp arlns, n/4t BerrlecrBa;

IlnnrccTpl,tpoBaTb B3auMocBr3b ocHoBHbrx xLrMr{qecKpIX noHrTr4fi vr

npuMeHrTb 3TrI rroHrTrr.f, rrpH onr4caH.uu BerrIecTB u nx lpeBparrleHrrfi;
r4cnoJrb3oBaTb xuMuqecK)[o cHMBonr4Ky Anfl cocTaBJreHrr{

B e rrle cTB r4 yp aB H e Hvrfi , xuM^vrq e cKrlx p e aKrlr{ fi ;

orrpeAeJrrTb BaJIeHTHocTb Lr cTerreHb oKI4cJIeHI,It xr,rMr,rlrecKprx 3JreMeHToB

coeAI4HeHLr.f,X pa3JrLrqHOfO COCTaBa, [pHHaAneXHOCTb Berr{eCTB

orpeAeJreHHoMy Knaccy coeAnHeHr,rft no QoprvrynaNa, BUA xr4Mr.rqecKofi

cBs3v (rconanenTHafl,, vr,olts^nas., Mer€L[r[qecKaf,) B HeopraHr,rqecKnx

coeAHHeHuflx,3apflA HoHa rro xlrMrrqecKofi f,oprrayne, xapaKTep cpeAbr B
BoAHbIx pacrBopax HeopraHr4rrecKlrx coeAr{HeHuit, run Kpr,rcr€Innr4qecKofi

perrreTKr4 KoHKpeTHofo BerrlecTBa;

pacKphlBarb cMbrcJr flepraogurrecKoro 3aKoHa A. 14. MenAereesa Lr

AeMOHCTpHpOBaTb efo rroHprMaHne: Onr4cbrBaTb v xapaKTepH3oBaTb

ra6rzuHyro Soprvry flepuo4uqecKofi crrcreMbr xHMr4rrecKHX gJreMeHToB:

p€Bnur{arb rroHrrrdr (r.rraBHa{ rroArpy[[a (A-rpynua)> H <<no6o.rHat

rroArpynna (E-rpynna)>, MaJrhre u 6onrurue repnoAbr, coorHocurb
o6osuaueHnx, Koropble l{Merorct B [epuoAur{ecrofi ra6nuqe, c
qHCJIOBbIMI4 XapaKTepHCTr{KaMLr CTpOeHr{r aTOMOB Xr{MUqeCKr,rX

sJreMeHToB (cocran n 3ap.nA flApd, o6ulee qrlcro sneKTpoHoB u
pacrpeAeJreHr,re vx ro gneKTpoHHbrM cloru), o6rqcHsrr o6que
3aKoHoMepHocrLI B I43MeHeHu[ csoficrB gJreMeHToB v yrx coeAnHeHuit s
IIpeAeJIaX MaIIbIX [ep]IOAOB rI fJraBHhrX [O.qrpylln C yverou cTpoeHr4r trx
ATOMOB;

. KIACCLIQUqUPONATb XUMI4IICCKHE 3JIEMCHTbI, HeopTaHI{qecKI,Ie BeIIIecTBa,

xr,rMr{rrecKne peaKrlr{r,r (uo qucny H cocraBy yqacrByrorrlux B peaKrl}rra

BeIrIecrB, rlo rerlnoBoMy eooercry, IIo I43MeHeHHro creueHefi oKrdcneHr{t

XLIMIIqeCKI,IX SneMeHrOn) ;

. xapaKTepl43oBarb (ouncunarr) o6que H cuequ$nqecKrre xuMtrrrecKrre

csoficrsa [pocrblx H cJIo)KHbIX BerrlecrB, rroATBepx(Aaf, orr?rcaHne

rIpI{MepaMH MoneKyJurpHbrx v HoHHbrx ypaeuenrafi coorBercrByroqux
xlrMtrqecKrax pearquft ;

cocraBntrb ypaBHeHI,Iq gJleKTpoJrnTlrrrecrofi Araccorlr4arlnr{ Kr,rcJror, u1elo.refi u
corefi, rroJrHbre H coKparqdHHue ypaBHeHLrr peaKrlufi nonnoro

Qopvryn

B

K



o6rraeHa, ypaBHeHHr pearqufi, [oATBepxAarcrqux cyulecrBoBaHr,re

reHerurrecrofi cBr3lr Mex(Ay BerqecrBaMr.r pa3nuqHbrx KnaccoB;

pacKpblBaTb cyrrlHocTb oKHcJrr.rTeJrbHo-BoccTaHoBr.rTeJrbHbrx peaxqufi
rlocpeAcrBoM cocraBJreHlrr gneKTpoHHoro 6 alasc a grr{x peaxqraft ;
[porHo3l4poBarb csoficrBa BerrlecrB B 3aBr{cr.rMocrr4 or r{x crpoeHr4r,
Bo3MoxHocru rlporeKaHr{r xr,rMprqecKux rrpeBparqesuit B pa3rur{Hbrx
ycJroBu{x;

BbItILICJItTb OTHOCUTeirbHyrc MOneKyJr{pHyrO U MOnrpHyrO

BeIIIeCTB, MaCCOByTO Aonto XUMI4qeCKOfO SJreMeHTa IIO
coeAr4HeHnf,, MaccoByro Aonro BerrlecTBa B pacTBope, npoBoAr{Tb pacqeTbr

rro ypaBHeHuro xr{Mr4qecKofi pearqnn;
co6mo4arr [paBr4rra rroJrb3oBaHnf, xurrau.recxofi uocyAofi
na6oparopHbrM o6opyaonaHneM, a raKxe rrpaBnna o6paulenur
BeIItreCTBaMI4 B COOTBeTCTBIdId C r,rHcTpyKqr4sMr4 IIO BbrrrOJrHeHUrO

la6oparopHblx xr4MrrqecKr,rx orrbrroB no [oryrreHr{ro vr co6upanuro
rasoo6pasHbrx Berqe crn (auu naKa r,r yrneKr4cJroro ra:a) ;

rrpoBoArlTb peaKrlur4, rroATBep)KAarcrque raqecrseHHHft cocraB
p€BnurrHbrx BerrlecrB: pacrro3HaBarb orrhrrHhrM nyr€rra xJropu.{-, 6poull4-,
r4o6laA-, rap6oHar-, SocSar-, cLrJruKar-, cylrfar-, rr{ApoKcr{A-rroHbr,
KaTUOHbT aMMOHI,I{ U HOHbr tI3) IeHHbIX MeTZLITJTOB, IIpUCyTCTByrcrqLle B

BOAHbTX paCTBOpaX HeOpraHUqeCKEX BerrIeCTB;

rlpl4MeHtrb ocHoBHbre orreparlul4 MblcJlureJrbHofi 4errelbHocrlr - aHaJrn3

vr cI'IHTe3, cpaBHeHI,Ie, o6o6uleuue, cprcreMarll3arluro, BbrrBJreHr{e

rIpI4qLIHHo-cJIeAcTBeHHbIX cnsseft - p^nfl u3y.reHnfl csOficrs BerrIecTB r4

xlrMrrqecKrrx peaxqufi, ecrecrBeHHo-Hoyqs51g MeroAbr rro3HaHr4t

Ha6nro4enue, r{3MepeHr,re, MoAenupoBaHr,re, gKcnepr,rMeur (peanrHrrfi u
uucreunrrfi).

Qoprrayne
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