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IX)f CIIIITE JIbHAq 3AfII4 C KA

flporparnaa rro xI4MI,II4 Ha ypoBue ocHoBHoro o6rqero o6pa:onauur cocraBJreHa Ha ocr{oBe
r^ne6onarrufi x pe:ynbraraM ocBoeHl{t ocuoeHofi o6pa:onare.nrsoi.i nporpaN,rMbr ocHoBsofo
.rdmero o6pasoearu4s, IIpeAcraBJIeI{Hbrx n @fOC OOO, a raKx(e Ha ocHoBe rfeaepa,rsuoi.r
praSoueff IlporpaMMbl Boc[I4TaI]zrfl, v c yverou r(oHuefiqrrH rrpenoAaBarrul yve6Horo rpeAMera
'' -\nms> e o 6pa:onareJrbHbrx opraHr4 3 au u sx p o c cuitcx o fi @ e4e p al;azt.

flporpalrnaa ro xaltuu ga1r [peAcraBneHr.re o ueJrqx, o6rqeii crparefr.rr4 o6yueuari,
BocrI'ITaHI'I-s u pa3Burrrs. o6yuarorquxcl cpelcrBaMrr yue6uoro [peAMera, ycraFraBrruBae-r.

odgsarearHoe lperMerHoe coAep]I(aHr4e, rrpeAycMarpr.rBaer pacnpereneHue efo rro KJraccaNr ri
crpvKTYpvpoBaHHe no pa3AenaM I4 TeMaM [pOfpaMMr,I i]o XHMliH, OnpeAeJlrer KoJtr4rrec.rBeHIrbre

II KaqecrBeHHbIe xapaKTepI4 CTI4KI{ COAep}t(aHH{, pet(oMeHlyeMyro uocJ.IeAoBarejrbrioc.fr)
II3\a{eHHt xuMldl4 c yueront MexlpeAMerHbrx r.r BHyrpHnpelMerHbrx cnl3er], JrorHKu yue6uo|o
npoqecca, Bo3pacrHblx oco6esuocrefi o6yuanrquxc.rr, onpeAeJlrrer Bo3Molr(Hocrrj npeAx,rera AJr"s

peaJ-II{3aIII4u rpe6oeaurzfi rc pesy;rbraraM ocBoeH}rfl ocnosnoii o6pasoearellsoli fipofpaMx,{br rra

)'poBHe ocHoBHoro o6uero o6pa:onaHLrr, ara:r.>r<e rpe6onauzfi x pe:yll,TaraM o6yueuul xt{MtrH
Ha ypoBHe uelefr v3y.{eHntI npeAMera v ocHoBrrbrx BHAoB yqe6uo-nogr{aearerbHoii

xerreJrbHocrz o6yvaro[Ief ocr IIo ocBoeHr{ro yue6 uoro coAepxaHrrrr.

Irl:yueuue xaMrru{:

cuocoOcrnyer peantrcarftru so:N,Iontnocrefi ilnfi caMopa3Barru u tf opvapoeaunt
Kyxbrypbr Jrrrr{Hocrr'r, e€ o6urefi a Sysxqnosa,rrnoii rpaMorr{ ocrr4 ;

BHocar BKnaI n SopulipoBaHl4e MbIITIJIeHIu tl TBopqecKux cnoco6uocreft o6y.rarorqr.rxc:r"
HaBbIKoB nx caMocrotrellnoil yue6rrofi AetITeJrbHocrI{, 3I(cneptrMeHTarTbHbIX tr

lIccneAoBareJlbcKl4x yueHuft, Heo6xo4tturx r(aK B loBceAHeeHofi )r(H3rrH. TaK r,r ll
nporf ecczosa,rrHofi AesreJrbHocru ;

[aHurte HanpaBnenur n o6y.reHHr4 xuMvra o6ecneqr{Barorcrr cnerluclurror.i co;qepxrauun
yue6Horo npeAMera, xoroprtfi qBrrercrr rreAarorr.rLrecKr4 aAanrr.rpoBaHHbrM orpalr(eHr.rex.{

6a:oeoii HayKa xuMur4 Ha olpeAeneusona 3Tane ee pa:nurul.
Kypc xulruu Ha ypoBFIe ocHoBHoro o6rqero o6pa:oaaFraq opueFrrr.{poBaH Ha ocBoe}rr4e

o6yuatoll1uMl4c-tl cIrcreMLI [epBoHarIaJIbHLIX uoHqrui{ xlrMt{}i, ocHoB FleopfaH1tlrecroii xHMr{H r.r

HeKOTOpbrx orAenbHbrx 3Har{r{Mbrx noHqrufi opf aHr4 qecKofi xHrrl nu.

Co4epxatrze cKnaAblBaercfl a3 cr4creMbr noH;rrufi o xr4Mr4qecr(oM 3Jre\{eH.re r.i Beu{ecrBe n
clzcreMbl nousrufi o xnMl4rrecrofi pearquu. O6e 3TH cacreMbr crpyKTypHo opfaHr43olraurrr rro
rIpHHIIlIny nocneAoBareJlbHofo pa3Blrrlltl zvauuit Ha ocHoBe reoperrzqecKr.rx rrpeAcraereur4i.i
pa3Hofo ypoBH.s:

- aroMHo--MoneKyn.f, pHo f o yrIeHHr'kax o csoBbr Bc e f o ec'recrBo3 H a1utr i

- llepuo4urlecKofo 3aKoHa [. 14. MenAeJreeBa KaK ocr,rotsrloro 3aKor]a xHMliH:

- yrieHu_fl o crpoeHr.ru aroMa a xr{Mr4qecxoft culsu; 
*

- npeAcraBteuuit o6 e:rerrpoJll4Tl4rlecKoit 1uccotJuaqua BeillecrB B ptlc.rsopax.

flpIa usyveHuprxLrv^krv trpoucxoArm Qoplc.rpoBaHr.]e zuauuit ocnoB xr.rMarrecr(ofi uayr<u rcar
o6,racrt4 coBpeMeHHoro ecTecrBo3HaHfifl, npal(Tuqecrofi 4earenbHocra qeJroBeKa H r(aK oAlloro
a3 KoMIIoHeHroB ulzpoeofi Kynbrypbl. 3a\a\a yve6uoro npeAMera coc't'or.rr n QopnrupoBarrnrJ
cucreMbl xI'IMI4rrecKI4x :uauufi 

- 
earrcHefiruux (taxroB, troHtrali, 3aKouon H TeoperHllecKllx

no:rorxeuuil, Aocry[HbIX o6o6rqenufr MLipoBo33peHLrecKofo xapar(Tepa, rr3brr(a HayKu, B

npuo6ueuurlKHayqHbIM MeroAaM IIo3HaHrrs npu u3yrleHHa BeulecrB r-r xHMr.rqecxr.rx peaxqr.ri.i, n

QopMI4poBaHI4I4 Lr pa3alrruu no3HaBareJrbHrtx yveuari v r4x rrpr4MeHeHgH B y.re6no-
rro3HaBareJbnofi u yue6uo-lrccneAoBarenrcxofi AerreJr[,Hocrrz.



HanpaBneHHocrb o6yvenzr Ha cucreMarllqecKoe npHo6qeHue o6yuarouruxcr K
caMocrotrelrsofi [Q3HaBarenrHofi AesreJlbHocrr4, Har{HbrM MeroraM r]o3HaHr.Ir.

o6ecueqenae ycloerzfi' cnoco6crnyroruux npuo6pereuuro o6yvalouluuucx orrbrra
pasuoo6pasiroft AegreJlbHocrll, rIo3HaHI,If r{ caMorro3 HaHLrfl, KJrIoqeBbIX HaBbrKoB (xlro.renux
KoMrlere'uufi), uuero[rl4x yHl'IBepcanbHoe 3Ha'eHI{e Anfl pa3nr4rrHbx BriAoB AerreJlbHocrr4;

- pa3Burl'Ie MorI'IBauI4I4 t< o6yveHurc, cuoco6uocreft r caMoKogTpoJrro H caMoBocrrr4raHuro
Ha ocHoBe ycBoeHr.rr o6rue.{eroneqecKr4x ueuuocrefi ..

B paurax peaJrr{3alluu [peAMera "xvMntr" n ypounofi Aesre*Hoerr4 ocyulecrBnflergfl
npoSopuenrarlrroHHalr paloran 9 A u 9 E rlaccax.

O6qee qacJro qacoB, or:seAeHuux AJtq u3yqeHufl xuMuvr Ha
o6pa^:onauzr, cocraBJr se'r 136 sacoB: e g xracce - 6g .{acon (z qaca
rracoB (2 Uaca n nerenrc). @axruqecr(Hx ypoK os 66 e g Kraccax.
rpa3lur.rqubre .qHr4 (6nox6px u 9 was).

B 9 uaccax rro @axry 65 ypor<on, T.K. Tpr4 nonaAaror
arpenr u 9 rvax).

ypoBHe ocHoBHoro oGuero
n ue4elro), n 9 x:racce - 68

r.x, 2 ypoKa rrorraAaror Ha

B npa3AHrzrrHbre AHU (6 wox6px, 29

,,



C ONEPXAHI,IE OEYqEHPI'I

8 KJIACC

flepnoua.raJrr,Hbre xr{MlrrrecKue rloHgruq

flpe4rvrer xrrMv:u. Ponr xurrur4 B iKr43Hr4 r{eroBeKa. Xuytux B cncreMe uayx. Tela. ti
BerlecrBa. Onsz.recxlae ceoficrea BerrlecrB. Arperaruoe cocrosHue BeruecrB. llosgrue o

MeroAax no3HaHlrs B xLIMr.rr4. r{r.rcmre BerlecrBa 14 cMecr4. Cuoco6rr pa3AeneHr4q cNaecefi.

Arourr u MoJreKyJrbr. Xmuu-{ecxue 3JIeMeHTbL Cuueo.nu xr.rMr,rqecKr4x gJreMeHToB.

llpocrue pr cJroxHbre BerrlecrBa. Arouno-naoneKyn.{pHoe yLreHHe.

XrzN,rrz.{ecxa.s $opuyna. Ba,'regrHocrs aroMoB xrrMrrqecKax oJIeMeHToB. 3aKoH

rocrosHcrBa cocraBa BerrlecrB. Oruocurerr,Ha.fl aroMHas. Macca. OrHocnre;rbHaq MoJrer(vrgonat

Macca. Macconas,4oJr{ xl4Mr4rrecKofo 3neMeHTa B coe.4uHeHHri.

Koruqecrno BeruecrBa. Moru. Morrpnar Macca. Bsaurr{oceq3b Korrl4qecrBa, Maccbr h

ql4cra crpyKTypHbrx eAr{Hrru BerqecrBa. Pacqemr no Qopvy;rar{ xr4MnrrecKux coeAnseur.lfi.

@u:uqecrne rI xLIMI4qecKpre sBreHu{. XxN,ru.{ecxas peaKur4s u eE npH3HaKr{. 3axoir

coxpaHeua.s Maccbl BerlecrB. Xrauuqecrhe ypaBHeHus. Itlaccu$axauur xHMHqecKr.rx pearcrtt,tfi

(coe4uueuus, pa3JrolKeHus, 3aMeru etr4fl. ) o6nreua).

Xunuqecxuil excn ep umeum:

3HaKOMCTBO C XUMnr{eCxOfi [OCyAOfi, npaBHnaMr4 pa6OrU n na6Oparopvn H npueuavr.r'

o6parqeuzx c ra6oparopHbiM o6opyaonaHr.reM, u3yqeHue LI oilvaatue Qu:uuecxux ceor;crs

o6pasqon HeopfaHl,IqecKl4x BeruecrB, sa6moAeuue Su:uuecrux (nranrenr4e BocKa, TaflH:ae Jrbga,

pacrLrpaHue caxapa B cryrrKe, Kr{rreHrre 14 KoHAeHcar{r4q BoAbr) r.r xnnuuecKax (ropeHne cBellr4,

npoKanlrBaHl4e MeAHofi nponoroKr{, B3ar4MoAeficrsue Merra c rcuc:rorofr) f,Breurzri, ua6lroAesr.re

Lr orII4caHI4e npL{3HaKoB rrporeKaHr{.fi xr4Mr{qecKax pearuufi (pa:nou<eHrae caxapa,

e:alaN{oAeficrBl{e cepuofi KncJrorbr c xnopr.rAottn 6apux, pa3no}r(eHue fr.rApor(cnAa Me/{H (ll) upn

HarpeBaHI4Ia, nsazlaoAeficrBrre )Kerre3a c pacrBopoM . conr4 MeArr (If). Bancueliurue

IIpeAcTaBlrTeJrIr HeopfaHuqecKr.rx BeuIecTB

Bosayx - cMecb ra3oB. Cocras Bo3Ayxa. Krzcngpo4 - 3JreMeHT H rrpocroe BenlecrBo.

Haxo>r4eul{e Kr.rcnopoAa B rrprrpoAe, $usauecxue H xr{MliqecKne ceoficrea (peaxunra ropeHua),

OxcilArr. flpuueirenue Kr4cnopoAa. Cloco6u [oi]\rqeHur KncnopoAa B .ta6oparopui4 14

rIpoMbIIIineHHocrI4. Kpyronopor KrrcnopoAa B npupo,qe. Osou - aJrnorponHar \{orrddtrExaur.ra

Kr{cnopoAa.

Tenronofi eS$exr xIzrvrn.recKofi peaKuun, TepMoxr.rNrHqecKHe ypaBHeHri[, 3t(3o- t4

3HAorepMI{rIecKI4e peaKrlr{u. Tonrueo: yfonl, vr N{eraH. 3arpasueuue Bo3Ayxa, ycr4JreHrie

napunKoBoro eS cf exra, pa3pyrresue o:oud'6ofo cnoq.

Bo4opo4 sJIeMeHT tr npocroe BeuecrBo. Haxo>n4euue BoAopoAa B rpr{poJle,

Qu:uuecxue I4 xnMl4qecxue cnoftcrBa, [prrMeHeHLIe, cnoco6lt [onyqeHl4g. Kaclornr u co,'la.

Morapnufi o6senr ra3oB. Pac.{€rrr tro xuMuqeoK]rM ypaBHeH]rflM. I

@usuqecKl4e cnoficrea Bo.4br. BoAa xax pacrBopr{Tenb. Pacraoprr. Hacrrrqeuusre tt

HeHacbIUIeHHbIe pacrBopbr. Pacrnopuuocrr, BerlecrB B sole. MaccoBar Aorrr Beruecrna R

pacrBope. Xnltltqecrlae csoficrBa BoAbr. OcHosaHr,rq. Pons pacrBopoB B nplrpoAe r4 B )r(H3]r14

rIeJIoBeKa. Kpyronopor BoAbr B upr.rpoAe. 3arpx:HeHae nplrpoAHbrx eo4. OxpaHa 14 orrucrKa

npr4poArrbrx BoA.

Klaccu$uxauug HeopfaHr4qecKr{x coeAnHeHrafi. OrcnAu. Klaccu$uxaqur oKcr4AoB:

'coneo6pasyrcuue (ocuoeHue, Kr{cJrorHbre, alr$orepnrre) n ueco:reo6pa3y}ouue. I-IoueHx,rurypa

oKcrIAoB. Quguqecxue u xr4Maqecxue ceoffcrBa oKcl4noe. lloryqeHr4e oKcHnoB,
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3UIeCTBa B

n B )r(H3Hll

H OLI?ICTI(A

OKCHAOB:

reHr(naTypa

OCHoeaHl4s. KnaccradX4KaUl4s OCHOsaHIafi: t11er1o'Il4 r1 HepacTBopl4l\lbre ocHoBaHHfl'

Horreuxlarypa ocuonanufi. on:u.Iecxue u xI{MI4r'IeCKIIe cnoficrna ocHoeaHlaii' flo;tyueHue

ocuosaHLIfi.

KucloTbr. Klaccnsur< a]|||rfl KItCIrOr. HOuesKnaTypa KI4CJIOT. @agtlqecxue l{ xl4Mzqecl{I4e

cnoficrsa KrIcJroT. PsA aKrueHOCTI,I MeraJIIOe H. H. BeKeroea. flolyueHHe KI{CJTOT'

Conra. Houeuxrarypa conefi. @u:uqecrne u xuMl4qecKlre ceoficrea coleit' Ilolyueuue

colefi.

l'eileru-recKar cBr3b Me]KAy KJraccaMI4 Heopf aHIlqecKI{X COeAUgeuuft '

Xuttt uqe cx utit o xc n eP a me n mz

KarrecrBeHHoe olpeAenegl4e coAep)Kan:nfl Kl4cnopoAa B Bo3Ayxe' [or'IyqeHHe, cooupaHHe,

pacrlo3HaBall4e h I43yr{eHlie cnoitcre KncnopoAa' ua6'nrcAeHlae B3al{MoAeffcrel4q Beulecrll c

KrrcnopoAoM I4 ycnoBpl{ Bo3HI4KHoBeHI4.f, I4 [peKpalqeHl'It fopeHlu (noltapa)' O:uaHon'ttleHl4e c

O6pa:UaUU OKCI{,4OB II OIII4CaHIIe Ux CSOficTB, IIOJIyqeHI4e, CO6UpanUe' paCIIO3HaBaHI{e A

rr3f{eHl{e cnofrcrs BoAopoAa (ropenne), esauN{oAeficrBl4e BoAopoAa c oKcI{AoM rueAra (II)

(nogwroNuo r4crronb3oBaHr4e Br{AeoMaTepI{4,'Ioe), ua6lroAeHI4e O6pasuon BeuecTB I(OJIHTIecTBOM

1 MoIr, UCCJTeAOBaUue OCO6eUnOCrefi paCTBOpeHlIs BeUIeCTB C pa3nHr'IHOil paCreopuMocTblo'

lpr{foToBneHlre pacTBopoB c oIIpeAenesuofi tr4accoeofi 4oneft pacreopettHOro BelIIecTBa'

n:auuoAefrcTBlle BoAbI c MeTanJIaMII (uarpuen 14 xalrUuel'r) (no:rr'toxruo uCtIOJlb3oBaHI4e

BrrAeoMaTepualon), I4CcneAoBaHue o6pa:UoB HeopraHI4qecKHX BeUIecTB pa3nI4qHbIX KJIaccoB"

na6.nro.Uesue I43MeHeHI4s oKpacKll I'IHAI4KaTSpOB B pacTBopax KI'IcJloT u uleloqefi' I43yqeHI4e

egaul,roAefrcTBr4q oKcr.rAa uearE (II) c pacrBoporr,l cepuofi KI'ICJIOTrI, KIICJIoT c MeTan"IaMI',l'

pearqnfi uefirpalg: &IU1p., nolyqeHl4e HepacTBopI4MbIX ocHosaHuff' BbITecIIeHI4e oAFlofo

MeTaJIJra ApyfI4M r43 pacTBOp A C)Jl,pelneHue 3KCnepHMeHTaJIbHF,X 3aAar{ IIo TeMe <Baxtuefiutr',re

KJraccL,I HeopraHl4r{ecKl{x coeAnuegufi >'

flepuogr.ruecxuii 3aKoH n flepno,uuqecKafl cllcTeMa xuMnqecKHx 3JIeMeHros A' LI'

MeuAeneena. crpoeHlre aToMOe. XfiN{q.IecKafi cBq3['. oxuc'rureflbIIO-BOCCTaIIOBHTeJIbTIbIe

peaKr(I{u

llepnrte uolbITKlI tuaccuSuraquu xI4MSr{ecKI4x 3JIeMeHToB' IloHqrue o rpyullax

cxoAHbIX SrIeMeH'roB (ruerrouutte 14 uleror{Ho3eMenbHl)Ie MeraJIJlbI, fa,'IofeFlbl' H}leprHE',Ie fa3bl)'

3lelreHTu, KoTopbre o6pasyror avcporepHue oKcI{AbI H rnApoKcnAbl.

flepuoArauecxrafi 3aKoH. liepuo4uuecrax cl4creMa xI{MI{qecKIlx 3rleMeHroB A W'

Men4eleena. KoporxonepuoAHaq v Anl4HHonepuo;tnafl sopvrm flepuo4uuecrof cHCTSMLI

xr.rMrirrecKux 3JreMeHToB A. I4. MeHAereesa. flepuo4rr H rpylrtrbt @ptguqecrnfi cN{blcit

IIop.sAKoBoro HoMepa, HoMepoB nepI4OAa 14 rpynlbl SJleMeHTa'

Crpoeuue aroMoB. CocraB aroMHbIX sAep' I4soronbt'

3neKTpoHHrx o6o;roqeK aTOMOB rrepBblx 20 xtltr,tuqecl(I4x 3IIeMeHTOB

A. 14. MeHAereeea. Xapaxrepucrl4Ka xl4Ml4r{ecKoro sneMeHTa

Srerrpoutt. CrPoeuue

flepuo4uuecxoll cnc'reult

IIO efo IIOJ'IOII{9HI4}O Il

-t
flepuo4uuecxofi cwcreMe l]. 14. MeHAereesa'

3axououepHocrl{ rr3MeHeHI'Ifl pailvy ca aroMoB

HeMeraJIlrHr{ecKHX ceoficre no fpyrrnaM Ir [epI{oAaM'

3saqeHue flepr,roAlluecKoro 3aKOHa r.r flepuo4ra'Iecxofi cHcTeMbI xuMaqecKI4X SIeMeFIToB

Ans pa3Br4TLrflHayKLlu npaKTr4Kr4. A.14. MeHAe:reee - yu€uslil 14 fpa)I(AaIlHH.

Xurrruqecras cBq3b. KosaneurHas (nonxpuax 14 Heno,rrpnax) cBtl3b'

3.ner<rgo orpurIaTeJIbHO CTb xr4M rlrrec Kux 3 JIeMeHTO B . vIo rtsas c Bt 3 b.

ireness oKrrcJreHI4rr. Oxuc.nuTenbHo--BoccTaHoBI4TeIbHbIe

oKI{CtIeHI{t I{ BOCCTaHOBIeHI4q. OXUCIUTe:rI4 I'I IIOCCTaHOBI4TeJIII'

X tuvt uv e c x a it e-I<c n e p u-M e u m z

XI'IMUTIeCKI{X 3JIeMeHTOB' MeTa"IJIlIqeC KI4 X H

peaKur.rH. flpoueccur



I43yqeHI4eo6pa3qoBBeU]ecTBMeTaJIJIoB14HeMeTaJIJloB,B3auMoAefrcTBlIefI4ApoI(cI4Jla

ur.rHKa c pacrBopaMlr KtrcJror r4 u{enoqeft, rpoBeAeHr4e orrbITOB, IiJIJItOCTpl4pyIolqi{x npuMepln

OKr4CJrr4TeJrbHO-BoCcTaHOBI4TeJIbHbIX 
peaKUIIfi (rOpeHue' peaKIII{H pA3no)I{eHHtr' cOeAUHel{Hfl)'

MeucnPednemHbrc ca'flsu

Peanra:aqras MexilpeAMeTHbIX cssgefi npl4 u3yrleHul4 xlIMI4I4 e 8 Klacce ocyulecrBnfleTetl

qepe3 r{cflorrb3oBaHl4e KaK o6ruux ecTecTBeHHO--HaytIHbIX ltoHxtnit', TaK u noHqtui4'

fBJlqlolultxcflcI,IcTeMHbIMu.{IqoT.4eJIbHbIXnpeAMeToBecTecTBeHHo--HayIIHo|ouI4KJIa.

o6uueecTecTBeHHo--HayI{HbIe[oHqTI4,g:uayuultficparr,|!{IIoTe3a,Teop14g'3aKoI'1.

akaJtkt3, cIlHTe3, xlaccusnr d||L{fr' [epi{oAl4r]HocTb' ga6'nt()Aegl{e' 3ltcllepHMellT'

MOAenI{pOBaHLIe, I43MepeHI'Ie, MOAeJIb' f BJIeHI'I e'

@usuKa: MaTepI{q, aToM, 3JIeKTpoH, tIpoTOH, ueitrpon', 14OH' HyKnliA' I'j3OTOfibl'

paAI4oaKTI,lBHocTb, MoJIeKyIIa, 3neKTpzqec xllfi' zapll\, BeuIecTBo, TeJIo, o6t,etr,r, afpe|aTHOe

cocTOqHI{e Beule''tBa, ra:, $u:tluecKl4e BeJIUTII4HII, eAI{HtiI{bI I{3MepeHl{g', KOCMOC', llIlaHe'fbl'

geegAu, Corurue.

Euolorng : $orocnHre3, Al'IXaHue' 6uoc(lepa'

feorpa$nr: aruoc$epa, nilpocSepa' Mlllleparbi'

t{cKoIIaeMbIe, TOTIJTI{BO, BoAHbIe pecypcbl'

9 KJIACC

Beurecreo Ir xIIMI{qecKafl peanuul

|lepuo4nuecrufi3aKoH.|leplroAuuecralcI4cTeMaXuMltI{ecKHx3IIeMeHToBAW

MeHAeleeea. crpoeHue aToMoB. 3axouolrepHocTH B I.I3NIeHeHllll ceoiicrs xHN{l',lLleQKhl

3JIeMeHTOB [epBbIX rp€x uepuoAoB' KAJIr4fl'' KaJIbIIHti I{ l{x coeAugeguit B cooTBerc'l'BHI4

rroJrox(eHr{eM 3JreMeHTOn n ilepuo4UUecrofr cr4CTeMe u crpoeHI4eM }rx aroN{oB'

crpoeune BeulecTBa: BItAbI xnN'fl{'{ecKoit cB[3I{' Tunlt KpI4CTa'rInUliecKIIX peurerot

3aBrrclrMocrt ceoftcrB BeilIecTBa oT TI4IIa KpilcTaJ'Inuqecrofi peur€rru 14 tsv\a xIlM[LIecKo

t"ot''*nuacudlnrcauur 
H HONleHKrarypa Freopr-aH14rlecK'x BeluecrB. Xr.rn,'n'rc*rue crroric rr

BeluecrB, orHocquluxcq K pa3nuLlHblM KiraccaM HeopfalluqecKl'Ix coe/{uHellnti' reHerH'lecKt

cBfl 3b HeoplaHI4qecKI',IX BeluecrB'

K:raccuslrxauuq XHMUI{eCKLIX peaxuuil no pa3.rIUrII{bIN'{ IIpH3FIarau (no LII4Cily H COCTaI

yqacTByrorqux ts peaKIIHI4 BeulecrB. no rell'loBo\l\' :cf (lexry' no u3\leFIeHI4lo c'reIIel{(

oKr4oireHr4q xHMr4qecKI4X 3IeMeHTOB- IIO O6parurtocri.I' llo )'qacTlllo KaTaj]I{3aropa)' 3n:o-

3HAOTepMI{qecKrre peaKUI{U, TepMOXliMI4qecKue -vpaBHeHI',It'

lloHqrrae o cKopocTl'I xl{Ml{rlecrcofi peaxutln' fiossrne o6 oSpau.tirtltx u neo6paTtlvt

xuMurrecK'{X peaKrlr4qx. fiostrue o 'iol,loregHr,tx 14 rerepofeltHblx peaKl]'Htlx' llouqriae

KaTaJrr43e. lloHqrue o xI{MUqecKoM paBHoBeci4u' @arropu' Bll}lfforque FIa cKOpo(

xl4MlrqecKoiipeaxqranl{rIoiIo}I(eHI4exI{MI'IqecKofopaBHoBecl4tr'

oxuc:rurelbHO-BOccTaHoBtITeJIbHble 
peaKuI{H' elerrponultii 6fiJIaHc ol(licJl14Te'IIE',l

BoccTaHoBl4rellHofi peaKIII4H' Cocrae,,eul4e ypaBHegufi oxr-ic'lrl4TeJlbHo--Bocc].aHoBlITeIIE,tl

pearqufr c I4crIorI63 oRaHIieM MeroAa 3neKrpoH II oro 6 a'r aH ca'

.l.eoptu 
3JleKTpo.]Inru.Iecxofi l'..ou"o,tiau. 3:rer.rpoJli4Tbl 14 tIe?IeK.|poJlI,1TbI. I{arnot

aHI4oHbI' MexaHusN{ A,ccoquau,.fi BeqecTB c pa3JII4LItIF,ItVlH BI,.I'aN{H XHMlIrlcct(oit ctll

Creness Allccoul4arlutl' Culr'Hste u cla6sle 3JIeKTpoJl l'lrbl'

Pea'{qnl4I4oHHo|oo6rraeua.Yc'IoeugilpoTel(aFl}IrrpearcutlftlIoHl]ofoo6rr,IeHa,IIoJlIIbl

corpaueHubleHoHHbIeypaBHeHltfpeaKul{il.CeoiicrBaKI4cJloT,oclloBaFil4itllco:rellncl

npe4craelennfr o6 3neKTpongrraqecxofi AI'{ccoqi{aUI4H' Ita'IecrseHHsie peaKlllll{ Ha I{c

flonqrl'{e o rI4APonI43e co:reit'

fopHble nOPO,I,bI' l.lOil93f ll)le



roKCI{Jla

lr4MepbI

t{fl).
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)pHMelIr.

I3OTOnI:n'
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IIJIaHe fbl.
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t,IMIIqECKO
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HeTnqecKt
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c c'f eIleH(
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eoOParuN{1

IIoHfirue

ra cl(opot

iIlcJl14TeIibl

I{OBUTEJIbH

tbr. I{arH0l

ecKol,i clit

Ha, lloJl]lbl

)one[ l] cD

,vv Ha IIO

X urfl uq ec x u ft e Kc n eP ume H ml

o3HaKoMJreHue c MoAeJrrMr4 Kpl4craJlnl4qecKux pe[IeToK HeopfaHHLIecKI'{x Be[IecrB -

MeTaJrnoB tr HeMeTaJIJIon (rparfura r.r anMa3a), cJIox(HbIX BeUecTB (xnoprzAa Harpl{fl)'

lrCCneAOBaHIIe 3aBUCIIMOCTI{ CKOpOCTI4 XI4Mnr{eCKOfi peaKUI4I4 OT BO3AeffCTBIz'g pa3nLIr{HbIX

Saxropon, uCCneAoBaHI{e StIeKTpOIIpoBOAHocTI4 paCTBOpoB BeUeCTB, Ilpoqecca Al{ccotryla\v'I

KrrcJror, u{enoqefi 14 
, 
conefi (no:uouruo I4cnoJIb3oBaHI4e BI{Aeo Marepl4anoB), rlpoBeAeIII4e

OrrbIToB, I4nnlocTpl4pyloqux [pH3HaKI4 npoTel(aHl4fl peaKql{fi IIoHHoro o6nresa (o6pa:onauue

OcaAKa, BbIAeIIeHI4e ra3A, O6pa:onaHue BoAr,I), OtIbITOB, unnlocTpupyrculux rrpl'{Mepbl

OKIICJII,ITS16HO-B699TaHOBIIT9JIbH6IX peaKIIHfi (rOpeune, peaKqlla pa3"IOXeHu'I' COeXnHeI{I4t)'

pacno3HaBaHr,re HeopraHr.rqecKr.rx BeulecrB c rloMoulblo KaqecrBellHbIX peal(ttl4fr Ha 14oHI)I'

peureHl4e SKCleprrMeHTaJIbHbrx 3aAaq.

Heuerallbl It ux coeArrHeHldq

O6ruaq xapaKTepr4crr4Ka faJrofeHoB. Oco6eHuocru crpoeH14tI aroMoB, xapaK'I'epI"Ible

CTerreHI4 OKI4CneHpIg. CrpOeHUe It Su:UueCxAe CBOfiCTBa IIpoCTbIX B9UI9CTB - ra"IOfeHOB'

Xurrfli.recxue cBoftcrBa Ha [pr4Mepe xnopa (e:afiNloleilcTBl4e c NlerallraMu, HeMeraJIrlaMI4'

qenorraMn). XnoponolopoA. CorqHaq K[cJrora, xLIMUT{ecKI4e cBoiicrBa, I1onylleHHe.

rrpI4MeHeHIIe. ,{efiCrnue Xnopa u XnopoBoAopoAa Ha OpfaHIIsM rIeJIoBeKa' Baxtsefiurl4e xnopl4lll

14 rrx HaxoxAeHl4e B rlpl4poAe.

O6uras xapaKTeprlcrr4Ka gJreMeHToB VlA-rpynnrr. Oco6essocrl{ crpoeHHq aroMoB'

xapaKTepHbre crerreHrr oKxcJreHr4rr. Crpoenvre v $lt:tzvecnae cBoilcrBa rlpocrblx BelqecrB -

Kr{cnopoAa 14 cepbr. Amrorponnbre MoAI4oaIKAjqi|||- KucnopoAa 14 Cepbl. Xilulrqecr}Ie cBoi4crBa

Cepbr. CepOBOAOPOA, CTpOeHue, $u:uueoKl4e H xl4Ml{Llecxue csoilCrea' OTCnAU Cepbl I(aK

npeAcTaBr4TeJlrr KHCJIOTHbTX oKcrrAoB. cepuar KI4CJIOTa, rfusuuecxlte Ii xHMI4r{ecKHe cgoficrBa

(o6uue KaK rrpeAcraBr{Tenfl KJracca Kr{cJror kt cnequ$u'IecKlre)' Xu$au'{ecxue peaKlrl'l14'

nexalqge B ocHoBe IIpOM6IUIIeHHO;O cnOCO6a nonyqeHllf, Cepuofi KI4ciIOTbL O6Uas

xapaKTepr{cTl{Ka 3JTeMeHTOB vA-rpynnn. ocoSeusocru aTpoeHI{rt aToMoB' xapaKTepHI'Ie

CTeneI{H oKtICIeHL{q. A3O1, paClpOCTpaHeIll4e B [pHpOAe, cpU:a'recxl4e 14 XIiMI4l{ecKI4e CnotlCrea'

Kpyronopor a3ora B rrpr4poAe. AlrtruaK, efo (bH3r4LIecKHe 14 xlIN'{IlqecKHe cBoficrlla, l1o,'Iyqe]{14e H

npuMeHeHpre. Conra aMMoHlu, ux cpu:lruecxue u xl4MI4qecKI'Je cBoi'icrBa: npl4Mel-leFIHe'

KaqecreeHHaq peaKrlltfl Ha r{oHbr aMMoHrrs. AgorHal K}rcJlora, ee nonyueHl'Ie. 4lI43I'ILtecKl'le 14

xr{Mr{qecKr4e cBoficrBa (o6uze KaK rrpeAcraBl4Tent Iolacca KI4cJlor Lr clreuuQI4qecKI4eJ'

I4cno6goeaHl4e HI4TpaToB n co.neft aMMoHI4fl B KaqecTBe MnHepanbHbIX yAoopeHufi'

X[Mu.recxoe 3afps3HeH?Ie oKpy)Kalouefi cpeAbl coeALIHeI{usMIr a3ora (xnc:rornste Ao)I(AI4'

3arpq3HeHue Bo3Ayxa, troqBLI u eoAoel\4on). @ocfiop, a,rrnoTporlHble MoAn$uxaUua cpoccpopa,

$usuuecrne 14 xr{Mr{qecKue ceoficrea."OKcrrA OocQopa (V) u cfoc@opHatl KI4cJIora. cpu:lt'tuecxtle

r4 xaMur{ecxue ceoficrBa, [oJryr{ettue. Wcnorlb3oBaHue cpoc$aroB B KaLJecrBe Ml'IHepar']bHblx

Yao6peHufi.

O6rqas xapaKTepr4crr4Ka 3JreMeHroB IVA-rpynnu. Oco6enuo8irz arpoeHlrs aroMoB,

xapaKTepHble cTe[eHLI oKI{cJIeHur. YrlepoA, anJIoTpoIIHbIe lrolu$uxaUuI'I, pacnpogTpaHeH14e B

npr{poAe, $u:uuecrue I4 xIIMI4r{ecI(I4e ceoffcrea. Agcop6Uus' Itpyroeopo'I yrnepoAa B rlpI4pole'

OxcuAtt yrnepoAa, nx Su:uuecKue rr xl4MurlecKtre csor'tc-r'sa, AeilcrBhe IIa )l(l4Bble opl-aHI.'l3MLI!

lonyrreHue r4 rrpr,lMeHeHr.re. 3KonofuqecKrie npo6neMbl, cBs3al{Hble c oKcllAoM yrnepoAa (lV),

rr{rrore3a rno6anbHoro [orerrJreHr.rs KiruMara, rlapHl4xonsdi oS$er<r' Vro,rsuag KI4cJIora 11 ee

coJII4, rEE rfu:HuecKr{e r4 xr4MuqecKr.re ceoficrea, IroJlyqeHue 14 npIrMeHeHHe. Ka'{ecreeltHatl

peaKu[s na nap6ouar-HoHbl'.

flepnouaua-nbHbre noHf,]]us. o6 opraHuqecKlrx BeulecrBax KaK O COeAUHeIII4SX yrnepoAa

(ueran, 3TaH, StUIen', aIIeTI4IIeH, STaFIOJI, I'JII{UepuH, yKCyCHatl xtaClOra)' flpUpO4nlte



r4croqHHKr.r yfneBoAopoAoB (yront, lpnpolutrfr fffi, uerfrt), npoAyr(rbr r.rx nepepa6orKu
(6eHsuH), I4x ponb n 6rny u npoMbrrrrJreHHocrr4. fioHsrue o 6uo:roruqecr(r4 Balr(Hbrx BeulecrBax:

)Ig4pax, 6elxax, yrneBolax - I4 Irx ponu B )ro.I3uir LreJroBeKa. Marepuzursuoe eAI,{HcrBo

opfaHzr{ecKrrx H HeopraHrzrrecKr4x coeAugeHr.rfr .

KpeuHraft, eto $u:ltuecxue lr xrrMrir{ecK}re cnoficrna, rtonyr{eHlie 14 rrpr{MeHeHire.

Coe4uneuut KpeMHHq B npnpoAe. O6rru{e npeAcraBneHr{r o6 oKcr{Ae KpeMHr.rs (IV) rr

KpeMHI4eBoft xvclore. Cu:ruxaru, !{x ucrroJrb3oBaHrre n 6rtry, B rrpoMblxJreHr-{ocrx. BaxHefiurue

crpol{TenbHble Marepl4anbl: KepaMrrKa, creKJro, rIeMeHl, 6erou, xce:re:lo6erou. fIpo6.nenrr,r

.6esonacHoro trcIIoJIb3oBa*Lrfl. crpor.rrenbnbrx MareplraJroB B noBceAFIeBHoii rKusuu.

Xurn uq e c x u tt s xc n e p u"ue u m:

H3f{eHIre o6pasqon Heopfal{r4rrecr(r4x BerrlecrB, ceoficre colsHofi KHcJlorbr. nporeAeHue

KaqecrBeHHbIX peaKIIIrfi Ha x.nopaA-HoHbr u Ha6rrogeHr4e rrpH3Har(oB Lrx [porer(aH]rfr, o[[,rrbr,
orpaxarcque QuruvecKl4e LI xl4MuqecKlre ceofic'r'sa raJTofeHoB a HX coeAuuenuu (ao:uorxHo

I{0IIoJIb3oBaHHe Bl4Aeontarepuaron), o3Har(oMJrer{Iie c o6pa:uar,ru xjtopH/IoB (ra,rorerra4on),

o3HaKoMrIeHIr e c o6pa:Ualru cepbl H ee coeAaHeHrig\{i.r (eo:r'ro;rtuo l.tclojlb3oBzlur4e

BlrAeoMarepualon), Ha6lrogeHue rlpoqecca o6yuunauua caxapa ro:t Aeiiclnucr,r
KoHlleHTplrponauHoft cepuofi KI4cJIorbI, u3yqeHue xuMr4LrecKr4x csoiicre pa:6an,lenuoii ceplloii
KI{cJIorbI, IIpoBeAeHI,Ie Kar{ecrBeuHofi pear]qj/,u Ha cy:rs(1ar-r.ioH u ua6:uoleHile nprr:Haxa ee

flporeKaHlrq, o3HaKoMJTeHI4e c rpu:uuecKuMr{ ceoficreaN{H a3ora, Qoc@opa r4 rrx coerrrneHur,i

(ao:rvtorxuo ucrloJlb3oBaHr{e Br,rAeoMarepaanoa), o6pa:uaMH a3orHbrx n Qoc$opHbrx yao6peuuii.
fionyr{eHae, co6npauue, pacno3HaBaHr4e u I43yLreHHe cuoilcra aMMhaKa, rrpoBeAe]itre

Kar{ecrBeHHbIX pearquil Ha r{oH aMMoHrlr 14 cpocQar-uoir v r{3yqer{He rrpu3r,iat(oB r.jx

IlporeKaHll{, B3alrMoAeitcreue KoHrleHTpr.iponaHHofr asorttoii KacJ'rorbi c MeAbro (nosuolrrro

H c noJrb3o BaH H e BuAeoM arepr.ra,ro e), r.r 3yqeH r.re v o4e,refi .

Mera.t.rrr,r Ir lrx coenlrHeHIrfI

O6luas xapaKTepl4cruKa xLrMI4qecKI{x 3,rIeMeHToB .* Merai.rnoB rra ocHoBaH14H 14x

IroJIolKeHI{t e flepIao4I.t.iecKofi cucreMe xr4Mr.rqecKux 3J'reNreHToB L. 14.Melr;1e:reena u crpoerrurr

aroMoB" Crpoeuu e MerannoB. Mera,uzqecKa.q cB13b 14 MeraJ.IJTHqecKat KpHc'ranJlHrrecKatl

peru€rxa. 3lerrpoxurr,tt4.Iecxl4ii pflA uanplx<enuil Mera-rrJtol. cDr.r3u.{ecxr4e rr xfix4l{qe0Kne

ceoficrea MeranJIoB. O6urve cuoco6rr [onyr{eHr.rs MeraJ.rJroB. floHqlue o Koppo3Ha ]\4eraJ'r.rron.

ocHoBHLIe cnoco6u 3aTIITITLI I4x or Koppo3rrrr. Cu:raetr (cralr, qyfyH, AropanroN,{unufi, 6pou:a) r.r

r4x rrpr4MeHeHrre B 6rrry ri npoMbrruneHHocrr4.

Ufelo'ruoseMeJrbHL,Ie MeraJ'IJrbI vargnff v xa,rsqufi: rroJro)r(eHue u llepraoguqecroii

cl4creMe xIrMVrIecKI4x 3JIeMeHToB A. tr4. MeHleJIeeBa, crpoeHae r.rx aroMoB, Haxo)r{AeHr,re B

llpl4poAe. @ugzqecKue u xLIMrrqecI(I4e ceofibrBa MarHHr H r(arbr{r4rr. Baxnefiutne ooeAauellr,lq

Kanbql{t (oxctzg, fI4ApoKcI4A, cola). X€crrocrr BoAbr 14 cnoco6r,l ee ycrpaueual.
A.nrouugufi: IIoJro)I(eHue n flepuoArrr{ec(ofi clrcrenre xtrMr4lrecKr4x 3,TeMeHToB A. yl 

.

Men4eleena, crpoeuLre aroMa, HaxolxAeHrre B npr.ipoAe. @usuqecKr{e H xuvfi.uecxue cnoiicrea
arroMuHr4s. AlrS orepHbre csofi crBa oKcHAa r4 f HApol(cr4na anroMr.{Frl4_rr.

Xereso: rIoJIo)I(eHue e flepuoanuecxoii cHc'reMe xr.rMt,tLrecK]lx frreN.{erlroR )I"V,
MeH4eleena, crpoeHlle aroMa, HaxoxIeHLIe B npupoAe. @u'tr4..recKr.ie H xr4Mr.iLtccr(ue cnoricrntt

xeJle3a. Orcu4rt, fHApoKcI{AbI H conu xeJre3a (ll) n xerre3a (lll), ux cocran, cnoric'rsa u

IIonyr{eHue.

X uM u q e c x u it s xc n e p tut e u m:
E

o3HaKoMneHI4e c o6pa:qauu Mera,[JroB rr crrJ'raBoB, I{x ftu:u.lecrlatvu cnoircreaN4ra.

u3yrIeHITe pe3ynr,TaroB Koppo3rrlr MeraJrJron (no:nrorrHo r{cnoJrb3oBarrr4e Br.rAeoMareprea.rronJ.

oco6eHsocreft s:al4N4o4eftcraur oKcHAa Kanbuur r{ Harpurr c eoAoii (ao:nroxrno r.icnoJTb3oBaHue
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BqAeoMarepranor), [ccneAoBaHr4e cBoficrB rxecrxofi BoAbr, rrpollecca ropeHIrff )Kene3a B

KECnOpOAe (nOSrnrOXHO r4CrrOJrb3OBaHr4e Br4Ae0MaTepua,noe), rIpH3HaKoB npoTeKaHHtl

KarrecrBeHHbrx peaKrlr4fi sa nonrr: MarHr{s, r(aJrbrras, aJIroMHHLIr, uI4HKa, }I(etle3a (ll) u }Kerle3a

(III), rrleaa (II), ua6nroAeHue vr onvrca*Lre rrpoqeccoB oKpaurplBaHl{s tIJ]aMeHu I4oHaMV Harpr4fl,

'(AJTIJ.fl. 
VI

X[Mus r{ oKpyxaroruas cpeAa

Beqecrna rr Marepratrnbr B rroBceAirenuofi )r(H3Hl,r qeJroBeKa. FesonacHoe ricnoJrb3oBaHue

BerrlecrB 14 xr4Mr4qecKux peaKqufi e 6rny. flepaax noMotub trplr xIrMHqecKHX o]Korax H

orpaBneHr4.flx.

Xurrdu.recKoe 3arpr3HeHr4e oKpyxarcuefi cpeAbr (npele.nrHar AonycrnMa.s KoHqeHTpauHq

BerrlecrB, Aanee - IIAK). Porn xlrrr,trr4 B perueHr,rr4 3KoJroruqecKl4x upo6rervr.

X urw uq e c x u il o xcn ep um e n m :

ra3f{eHpre o6pasqon Marepr,Ianon (crex,ro, crrJraBbr MeraJrJroB, nonr4MepHbIe varepna,lrt).

Metrcn p e d.+te mHbre c 6 tt3 u

Pearrasauu{ MexnpegMerHbrx ces:efi rrpu r43yqeHprr4 xul'r,trrt s 9 xracce ocyurecrBnflercfl

rrepe3 r4crloJrb3oBaHl4e KaK o6uux ecrecrBeHHo-Hayr{Hbrx nouxtuft, TaK 14 roFlqruii,

flBntloul4xcfl cI4cTeMHr,IMI4.{ng OTAeJIbHbIX npeAMeTOB eCTeCTBeHHO--Hayqg6po III4I{na.

O6rque ecrecrBeHHo-Hayr{Hbre rroHrrr4fi: Hayuurrfi $axr, n4IIore3a, 3aKoH, Teopns,

aH€ulrr3, crrHTe3, xraccu$uxapfl, nepr4o4rrqHocrb, ua6rrc4enme, 3KcIIepHMeHT,

MoAenHpoBanrte, r,r3MepeHr4e, MoAeJrb, sBJreHue, napHl{KoBbrfi oS$exr, TexHonorus, Marepr4aJrbr.

@usuKa: Marepr,It, aroM, gJIeKTpoH, rlporoH, uefirpou, [IoH, HyKJII4A, LI3oroIIbI,

paAI4oaKTIrBHocrb, MoJreKyJra, gneKTpl4r{ecxuit saptg, rrpoBoAHI4KI4, [onynpoBoAHHKH.

Buororrz.s: $orocunre3, AbrxaHlre, 6uoc$epa, 3KocucreMa, MaHepanbHue yAodpeHux,

Mr4KpO3neMeHTbr, MaKpOSneMeHTbr, frr4TaTeJlbHble BeIIIeCTBa.

" feorpa$ux: aruocSepa, rN4poc$epa, MI4HepaJIbI, ropHble nopoAbI,

r4cKorr aeMbre, TorrJrI4Bo, BoAHbIe pecypcbl.
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