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1 .flofl CHPITBTbHA-'T 3A[I4CKA.

liporparnra ro xu\{Htr Ha ypoBHe ocHoBnoro o6qero o6pa:onanu_s cocraBJreHa Ha ocuoBe
rpe6oeanuft x pe:y;rbrara\I ocBoeHn-s ocnoeHoft o6pa:oeare:ruroft [porpaMMbr ocHoBHoro
o6qero o6pa^:onanEr, rrpe.{craB,rreHHbrx e @fOC OOO, a rarc(e Ha ocHoBe Selepanrnoft
pa6ovefi nporpa\{\fbl Boc[I4TaHr4fl vr c l rerou KoHrrerrrlr4a nperroAaBanun yue6no.o .rpa4raru
<<XuMus)) e o 6p a: on are jrbHbrx opraHr43 ar{ Lt.sx p o c crTfi cxoli @ ele p a\w.

llpofpar'{Ma IIo xHMI'Iu .ua€r npelcraBreHue o ueJT.rrx, o6rqefi crparerr4lr o6yrennx,
Bocrrr4Tarr4fl Lr pa3Burr4fl o6l raroruaxcx cpercrBaMr.r yve6uoro npe.uMera, ycraHaBnraBaer
o6-ssareilrHoe nperMerHoe corepxaHue, [peJ,vcMarpr{Baer pacnpeAeneHrae efo rro KnaccaM r4

crpyKTypr4poBaHpre IIo pa3Aena]\{ H Te}ra\f [pofpaMMbr IIo xr4Mr{u, olpe.4efiqeT KOnUqecTBeHHbre
kr Kar{ecrBeHHbIe xapaKTepucrHKI4 CO,{epxaHHr, peKoMeHAyeMyro nooneAoBarenbHocrb
II3f{eHI4t XIdMLI]d C yuerolr't MeXrIpeI\IeTHLIX IT BHyTpI4IIpeAMeTHbIX Cnx3eft, Jrorr.rKr4 yre6nOrO
lpoqecca' Bo3pacrHbrx oco6eusocrefi o61^rarouuxct, o[peAenrer Bo3Mox(Hocrr4 rrpeAMera An,
peanl'I3allzu rpe6oeanuft x pesy;rbrara\{ ocBoeHr4.s ocnoeHoft o6pasonare:nnofi npofpaMMbr Ha
ypoBHe ocHoBHofo o6ulero o6pa:oeaHl4t, a raKxe rpe6onaHrafr x pesy:rbraraM o6yuenux xr1,1avtv
Ha ypoBHe ileleft a3f{eHu.s [pe.{Mera Lr ocHoBHbrx BirAoB yue6no-nosHa3are6gofi .

AesrerbHocru o6yraroqefocr fro ocBoeHrfio yre6uoro coAep)r(aHrzr.

3saHue XIrMI'II{ cnyxuT ocnoeoft .u:rx QopurzpoBaHus Mr.rpoBo33peniln o6yuaroqerocr, efo
rlpeAcraBnenuft o Marepl4aJrbHoM eAITHcrBe Mupa, BaxHyro ponb r4fparor SopulEpyeMbre xurvueit
rlpeAcraBneHH-s o B3auMoilpeBpauleHl4.sx 3Heprr{r{ H o6 georroqrru BerrrecrB B rrpupoAe, o rryr{x
peIIIeHHt rlo6a,rrgux npo6letut ycrotluneoro pa3Bvrtrfr qeroBer{ecrBa . - cupreeofi,
gHeprerl'Iqecxofi, nnrqeeoft n 3Korofuqecxoft 6esonacuocru, npo6leM 3ApaBooxpaHeHgs.

Irl:yueuae xr4Mr4rr:

cnoco6crnyer peanruarfvLr so:N'IoxHocreft Ans caMopa3Br{Tr.rr v $opnauponanraa
Kynbrypbr rrurrHocrlr, ee o6rqefi a $ynxunoHa,rrsoft fpaMorHocra;

BHocI{T BKnaA n $opnrvpoBaHne Mbr[uTeHr4q n TBopr{ecKi.ix cnoco6Hocreii o6y.uarorqnxcx,
HaBbIKoB I{x caMocrosre:bnofi yue6Hofi AesrerrbHocrr4, gKcrrepaMeHTarrbHbx lr
pIccne.4oBareJlbcKlrx yueuufi, neo6xo4ultrx KaK B noBce.qneegofi x(H3Hri, TaK tr B
npoQecclrona,rrHofi .4errenbHocrr{ ;

3HaKoMI4T co cuequQfircofi nayrHoro MbIIrIJIeHHs, 3aKrra1brBaer ocHoBbr rlenocrgoro
B3fJI-s.4a Ha eAITHCTBO TIpITpOAbI IT rreroBeKa, sBJrsercr orBercrBeHHL,rM STarrolr e sopunpoBaHral{
ecrecrBeHHo - -nayunoft rpaMorHo crra o6yuarcultlxcq;

cnoco6crnyer SoptruponaHr4ro ueHHocrHofo
3HaHAf,lI, K llpr.ipoAe, K rIenoBeKy, BHOCHT CeOfi

o5r-qarorur.rxcg.

oTHOIrreHr4t K ecTecTBeHHO--HarIHbrM

BKnaA B gKoJrorr.rqecKoe o6pa-:onaHue

JaHHrte Ha[paB,leHnn e o6yueHHH xuMr.lir o6ecneqrTBarorc.s cneuu6uxoft co4epNaHul
lqeduoro ITpe]\rera- xoroprui f,B.rserc.s ne]arorur{ecKl{ aJalrr4poBaHHBr\r orpaxeHqeM
i"3.-;,t,i -a.Kii \ii\rrrll :la o|Ipe-]e-lisnorr trat.e e J la:sltti:.s.
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crpyKTypHo opraurr3oBaHrr no flprrHi{r4ny rrocneAoBareJlbHoro pa3BI,IT!\fl slP.a]F.]/'i4 Ha ocHoBe

TeopeTr4r{ecKl4x npeAcraBneHl4fi pa3Hofo ypoBHtr :

- aToMHo--MoneKynrpHoro yqeHr4{ KaK OCHOBbI BCerO ecTecTBo3HaHrIs';

- llepuoglar{ecKofo 3aKoHa.{' LI' MeuAeneeBa KaK ocHoBgoro 3aKoHa xnMlall;

- yqeHl4t o crpoeHl4l4 aroMa H xl4Ml4qecroft cexsu;

- npeAcraBlenuft o6 enerrporr4TuqecKoft AIEccouuaIIuI,l BeIrIecrB B pacrBopax.

TeoperuuecKpre 3HaHus. pacaMarpr,rBalorct Ha ocHoBe sMnHpHrIecKE fionyqeHHbrx pI

ocMbrcrreHHblx $axroe, pa3Bl4Balorct nocneAoBareJlbHo or oAHoro ypoBHq K ApyroMy'

BbrnorHqs SyHxquu o6tscnenus n [porHo3]rpoBaHl{s ceoftcre, crpoeHllq I'I Bo3Mortnoc:refi

npaKTr,rqec Ko f o npI4MeH eHl4f, lI IIonr{eHl4 g u3yr{aeM bIX BeruecrB'

Oceoei{ue ilporpaMMbr rro xvMtrv cnoco6creyer $opltuporaul4ro npeAcraBneHufl o

xr4MuqecKofi cocrasjrflroqefi riayvHoft KaprrrHbr MI4pa B JIorIrKe e0 cucreunoft upupogrr,

ueggocrgoro orHorrreHr4r K HayqHoMy 3HaHI,Irc I{ MeroAaM no3HaHl4.tr B HayKe. Llzyueuue xlIMIaIa

lpoucxoAr{T c npr,rBJreqeHr{eM sHaHrrfi H3 pauee u3yrIeHHbIX yre6nrx npeAMeroB:

<OxpyNaloqzfi Iraup>, <<Buolorrzs.5-7 KJraccbl) u <@u:uxa. 7 xlacc>.

flpu usyrenvrkrxprMr4tr npor4cxoAr4r $oprraupoBaHl{e lnauuit ocHoB xl,IMplr{ecKoft nayru rar<

o6lacru coBpeMeHHofo ecrecrBo3HaHlrr, ilpaKTl,Iqecrofi AesrerbHocrl'I qeJIoBeKa I4 KaK oAHofo

r,r3 KoMrroHeHToB rratpoeofi KynbTypbr. 3aAa.{a yue6noro npeAMera cocToI4T n $oprunpoBa'F^],zu

cl4creMbl xr4MI4qecKux gnanuft 
- 

eaNriefiurux $arroB, rloHgrlrft, 3axonon I4 TgoperlralecKllx

noloNenuft, AocryrrHbrx o6o6rqenrafi MrrpoBo33peHrlecKofo xapaKTepa, {3bIKa HayKI{' B

uprao6Ueru4r4 K Haf{HbrM MeroAaM rro3Hanl4q npl4 I{3f{eHfiI4 BglqecrB I{ xI,IMIrr{ecKI'1x peaxqIEft, n

Sopurapoeauurz v pa3BHT?rr4 rro3naBarerbHbrx yueHrafi v Ilx npI4MeHeHI{I4 n yue6no-

rro3HaBarerrrsofi u yue6uo-llccneAoBarenlcrcoft AeqrerbHocru, ocBoeHul{ rlpaB]Il 6egonacnoro

o6paruenur c BeIrIecrBaMI4 B rloBceAHesHoft xI43HI{'

llpu nsyrenr4rr xr4Murr Ha ypoBHe ocHoBHoro o6ulero o6pasonaHl4fl BaxHoe 3HaqeHI4e

npuo6perra rakue IIeJIIT, KaK:

- SoprutupoBaHr4e r,rHTeJrneKTyanbHo pa:nuro{ JrIrrIHocrI4, roroeofi rc carvroo6pa3oBaHllro'

corpy.uHr.rqecrBy, caMocroflTenbHoMy npI{HsrI4Io peruenilft, cnoco6nofi aAarlTl{poBarbcfi K

6rrcrpo MeH.arcul4Mcs ycnoBuqM xs43HH ;

HanpaBneHHocrb o6yreuur Ha cr,rcreMarl4r{ecKoe upuo6qenrae o6yuaroquxcl K

caMocro{Telsnofi nognasare6Hofi AeqretlbHocru, Hayr{HbIM MeroAaM IIO3HaHI4.[,

$opuupytoryIM MorI,IBaIIurc u pa3BI'{Tue cnoco6nocrefi x xnMukr;

o6ecne-{eHue yclonufi, cnoco6crsyrcrqux npuo6pereHuro o6yuarorquuucr orIbITa

pasnoo6pa:nofi AesreJrbHocrrr, no3HaHufi I,I caMono3:c^atvrfl, KrIoqeBbIX HaBbIKoB (ruro'renrx

KoMrrereHrlraft), uuerotqr4x yHr4BepcanbHoe 3Har{eHI,Ie An{ pa3nur{Hbrx BI4AoB AegrenbHocrl'I;

- SopuzpoBaHr,re o6rqefi Synr<uuona.nruoft I4 ecrecrBeuHo-Hayquoft rpantorHocrl{, B roM

qucre yrr,renuft o6rqcnsm r4 orleHr4Barb sBrreHLIt oKpyxarcuero rraxpaf ucnonmyt gnauvfr 14

onblT, noJlfreHHbre rrpl4 u3yrreHr4n xLtMkrtr, [pl4MeHtrb I4x npu perreHI4I,I npo6leu B

rroBceAHeBuofi Nu3nu u'rpyAonofi AetreJlbHocrl4;

- SopurapoBaHr{e y o6yuarouuxcs ryMaHucrl4r{ecKl4x orHoIIIeHufi, noHIaMaHI'Is IIeHHocrI'I

xr{Mr4qecKr{x sHaHufi 4n.a nupa6orKr4 3KoJTofHqecKI4 uerrecoo6pa3Horo uoBeAeHus n 6rny z

rpyAoBoft AerrenbHocrr4 B rleJrflx coxpaHeHI{t cBoero 3AopoBbt I4 oKpyxarcEefi npvpoAnoft

cpeAbl; .
- pa3Br4Tr{e Morr4Barlrin r o6yuenurc, cnoco6uocteft r caMoKoHTpoJIro 14 caMoBocrII4TaHI4ro

Ha ocHoBe ycBoeHr4s o6qe.{eroeeqecKux uennocrefi, foroBHocrl4 K oco3naHHoMy nrr6opy



qpo(frnx u Ha[paBneHHocrl{ Aanrnefturero o6yrenrx. B paMrax peaJrri3aqr4r4 [pelp{era
<<Xnrmn) n ypovnofi AesTerbuocrl4 ocyrqecrnnsercs npoifopuenraqrrouHrur pa6ora n 9 <E>,9
(f), 8 <<A> rlaccax.

O6qee qrIcJIo qacoB, otseAdHurx Anfi lr3yr{eHufl xvrMvrvt Ha ypoBrre ocuoBHoro o6qef9
o6pasoranl{t, cocraBJrser B 8 rnacce-68 qacos (2uacanue.uenro), n 9 r.nacce-67 uacov(2
qaca B neaenro). Couacno'yre6nor*,ry nnaHy Ha lr3yrenr4e <Xuunrn> n 8 <A> KJracce orBoAr4Tcr

68 qacoB, s 9 (B er 9 <f> KJraccax- 67 u. Cpor peanu3arlr4r4 nporptrMrurr I roA.
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2.COAEPX{AHI4E OE) IEHI{^fl.

8 KJIACC

flepnoHaqaJrbHbre xr{M rrqecKr{e rroHfl Tr{fl
llpe.urrner xI,IMLIu. Po:r xrrvrkrrr B xr43Hpr r{eroBeKa. Xu-trtux B cr4creMe nayx. Tera u

BelrlecrBa. @usuqecrrae ceoftcrsa BerrlecrB. Arperarnoe cocroqHr{e BerrlecrB. llossrue o
MeroAax rIo3HaHI4t B XI4MI4I4. r{ucrsre BerUecrBa r4 cMecr{. Cnoco6rr pa3AeneHr{s cN,receft.

Arolmr v MoneKyJIbI. XuMz'{ecxue gJreMeHTbI. CuMsorH xrrMrrrrecKrrx gneMeHToB.

llpocrr,re u cJroxHbre BerrlecrBa. Arouso-inoneKynqpHoe yr{eHue.

XzN,tu'{ecKaq $opr,ayna. BaleHrHocrl aroMoB xr,rMr{r{ecKr4x 3ngMeHToB. 3arcos
locrosHcrBa cocraBa BeulecrB. OruocurelbHaf, aroMHarr Macca. Oruocurelbnajr MoJrerynflplas
Macca. Maccona.f, AoJr.f, xr4MraqecKoro 3JreMeHTa B coeAr{HeHr,ru.

Konz-{ecreo BelrlecrBa. Mom. Morapnax Macca. BsauNaoces3b Korr,rtrecrBa, Maccbr H

lIIzcJIa crpyKTypHbIX OAITHI4II BelrlecrBa. Pacq€rrr uo QopnrylaM xrrMuqecKr{x coeAr4neuuft.

@u:uqecrcue H xI4MI4qecKI4e f,BJreHl{r. XuMu.recxas peaKrlr{s ll ee [pr{3HaKr4. 3aron
coxpaHeHl'I.s Maccbl BeIrIecrB. Xzlau.{ecxue ypaBHeHrzs. Klaccu$zrcaqrax xr4Mr.rqecKrlx pearqzft
(coegunenuq, pa3ro)KeHr4fl , 3aMerr{ eHtrfl , o6rraena).

Xwv uq e c x u fi e xc n ep urwe a m:

3HaKoMcrBo c xLIMI'ItIecxofi [ocyAofi, ilpaBnnaMu pa6oru n na6oparopvrv 14 npudnaalru
o6paqeuux c la6oparopHblM o6opy.uonanr4eM, u3f{eHr{e n orrr4canr{e Qusuuecxux ceoftcre
o6pa:uoe HeopfaHl{rlecKl4x BerrlecrB, Ha6:torenue Quszuecxux (nlanneHne BocKa, TaflHue lrb1a,
pacrl]paHHe caxapa B crynKe, Kr4rreHr.re r4 KoHAeHcarIr4r BoAbr) u xzur.ruecKrr! (ropenNe cBeqr4,

[poKiuIpIBaHI4e MeAHoft npono.noKn, B3alrMoAeftcrsue MeJra c rcucnoroft) rrnJteuufr, na6lro4euue
v onucaHlre npLI3HaKoB rlporeKaHr4r{ xnMrrqecKlrx peaxquft (pasnoNeuze caxapa,
esaIauoAeftcrBl{e cepuoft Kl4cnorbl c xnopuAow 6apux, pa3no)KeHr4e rr,rApoKcrr.qa MeAu (II) npu
HafpeBaHI'II4, ssauNaoAeftcrBl4e xeJle3a c pacrBopoM coJrr4 MeAr.r (II), r{3freHr4e cnoco6oe
pa3.4eneHl'Is cN{ecefi: c rloMoIrIbIo MafHrira, QulsrpoeaHue, Bbrrlapr.rBaHr,Ie, Ar.IcrIaJrJIfIIr{t,
xpoMarorpa0na, npoBeAeHI4e oql4crKr4 uoeapennofi coJrrr, ua6lro4eHue u om.rcaHue
pe3ynbraroB rIpoBeAeHLIt OIIbITa, I4JrJlr0cTpr.ipyrcqefo 3aKoH coxpaHeHrrr Maccbr, co3.qaHne
MoAeneft MoJreKyn (ruapocrepNnenrrx).

Baxnefiruue [peAcraBI,ITeJrr{ HeopraggrrecKr{x BerrlecrB
Bos41x - cMecb fa3oB. Cocras Bo3Alxa. Kncnopo.u - sJreMeHT 14 npocroe BerrlecrBo.

Haxox4enrle Kl'Icnopo,4a B rrpl4po.qe, Snsuuecnlre r4 xr4Mr4qecKr4e ceoftcrea (peaxquu ropeHru).
OxcIaArt. llpuueuenue Kl4cnopoAa. Cnoco6rr nonf{eHr.ifl Kr4cnopoAa n na6oparop1ara u
fipoMbllxneHHocrlr. Kpyronopor KI4cJIopoAa B rrpupoAe. OsoH - annorporrHa{ MoA1r$uxaqrzr
Kr.rcnopoAa, r.

Tenroeoft s$(pexr xrzltuqecroft peaKrlr4r{, TepMoxr4Mr,rqecKue ypaBr{eHrrs, 9K3o- u
3HAoTepMI4rrecKI'Ie peaKIIIru. Tonrueo: yfonb Lr MeraH. 3arpx:Heurae Bo3Alxa, yclrJreHlre
napHuKoBoro sQ$exra, pa3pyueHr4e o3oHoBofo cros.

Bo4opo4 srIeMeHT pr npocroe BeruecrBo. HaxoNAeHrae BoAopoAa B rrpupoAe,

Qu:uuecrue u xrrMprqecxue ceoficrBa, rlpr{MeHeHr{e, cnoco6nt nonyrreHr4r. Kuclorrr u coJrr4.

Monapnlrft o6r€u fa3oB. Pacqeru tro xr4Mrlr{ecKr4M ypaBHeHr{rM.

Qnsu"{€cxue cnoficrea Bo,{br. Bo.4a rar pacrBopr{Tenb. pacrnoprr. Hacrrulennbre u
HeHacbIIr{eHHbIe pacrBopu. PacrBopr.rMocrb BerrlecrB B Bo.4e. Maccoeaff Aon{ BerrlecrBa B

pacrBope. Xnl4Ia'{ecrue ceoftcrBa BoAbr. OcuoeaHr.is. Polr pacrBopoB B rrpr4pole r.r B xlr3H1t



rreJroBeKa. KpyrOnOpoT BOALI B IIpI4poAe' 3arprsneHue IIpI4pOAHbrX nOg' Oxpana u OIII'ICTKa

npuporurbrx BoA.

Knaccu(purauux HeopraHuarecKr4x coeAunenuft. OtccuArr. Knaccra$uraqllx oKcI'IAoB:

coneo6pasyroulae (ouronnHe, KprcJrorHbre, ausorepnue) u irecoleo6pa3ylolql4e. Hotuenxlarypa

OKCIIAOB. @USU.{eCXue u XI4MI4I{eCXUe CgOfiCTBa OKCI{AOS. fIOlyUeHI4e OKCHAOB'

OCnoeaHux. KnacCuSrax&III4s OCnOeaHI'Ifi: IIIeno'Iu LI HepaCTBOpI4MbIe OCHOBaHU{'

Holrerry.narypa ocHoB arruit. @ugr.rqecxne u x?IMIrqecKI4e cBoficrBa ocnosaHilft. llolyrenrae

ouronanufi.

Kzcloru. Knaccu$ur<arlr4s Kr4cnor. HouesKnarypa KI{cJIor. @usuqecrue u xI'IMI4qecKI'Ie

ceOfiCrsa KI4CJIOT. PqA aKrnsHoCTI4 MeTaJIIoe H. H. Eercerosa' llOnyueulle KI{CnoT'

Colu. Houenrlarypa coneft. @usuqecKrre r4 xl4Ml4qecKlre ceoftcrea colefi. lloly'renue

corefi.

f eneru.{eCKag CBg3b Mexqy KIaCCaMI'I HeOpfaHur{eCKIIX COeAUneUuft '

Xtu,t uq e c xuit e xc n e P uueuml

Kar{eCTBeHHOe OnpeAeneHl{e COAep)Ka:gt]/^s. KI'ICIOpOAa B BO3AyXe, [On]'rIeHI4e' COOI4paHI'I9'

pacrro3HaB AH:[r| vL r{3rreHr{e ceoficrs KI4CnopoAa, na6ruoAeHlre B3aI4MOAefiCTBI4s BeIIIeCTB C

KucnopoAoM 14 ycnoBuq Bo3Hr.rKHoBeHr4q 14 npeKpaueHnt fopeHul (noxapa), osnaroutleHlle c 
,

O6paSUarvru OKCI4AOB I4 OrII{CaHI4e Iax CeOftCrB, IIOJIyr"IeHHe, CO6upanue, paCIIO3HaBaHfie U

r43r{eHr4e ceoficre BoAopoAa (ropeune), B3auMoAeficrBl4e BOAOpOAa C OKCI4AOM Megla (II)

(Bo3MoXHo r4crroJrb3oBaHl4e BLIAeOMaTepI{aIIOn), ua6lioAeHl{e O6pa3IIOB BeIIIecTB KOJII4T{€OTBOM

I MOlt, uccneAoBaHue oco6ennOCrefi pacrBopeHl4s BeuIecTB C pa3nuqnoft pacrnopl'IMOCTbIO'

rrpI4fOTOBneHLIe paCTBopoB c ollpeAen€nrioft MacCoeofi Aoneft paCTBOpeHHOTO B9IIISCTBa'

sSaH\rO,[efrCTBr{e BOALr C MeTa,'IJIaMI{ (uarpneu u ralrquerrl) (BOSUORUO I4CIIOnb3OBaI{I4e

Br,rAeoMaTepuanon), r4ccneAoBaHrae o6pa:uoB HeOpfaHI4r{ecKI4X B9IIIOCTB pa3nl4r{Hbx KJIaCCOB,

Ha6nroAeHr4e u3MegeHr.rq oKpacKr,r rrHAr4KaropoB B pacrBopax KI4cJIor I4 tuenoqeft' I43f{eHI49

33aHMOIefiCTBuq OK9IIAa r'te4u (II) C pacTBopOu Cepuoft KI{CJIOT6I' KI{C;IOT C M9TaJIJIaMI4'

pearcquft Heftrpa:rus a:\Llr4, IIOnyqeHI4e irepacrnopuul'x ocHosaHlaft' BbITeCHeHI'Ie OAHOrO'

MeTaJrJra.{pyfr.rM r43 pacTBopa coJrrr, pe[IeHLIe 3KCnepLIMeHTaJIbHbIX 3atraqllo TeMe <Baxuefiuue

KJlaccbr Heopf aHutlecKl4x coe.qlrHeHl{fi )).

flepuoglluecrcuft 3aKoH u IlepuoguqecKar crrcreMa xrrMlrqecKrrx SJIeMeIrron {. lI.

MenAe.neena. CrpoeHr{e aroMoe. XuMuqecKaq cBq3b. Oruc,'lure,rbHo-BoccraHoBrrreJlbHble

peaKuLIH

llepnue TIoIIEITKI{ r:raccnsnxaUau xuMl4qeCKux 3neMeHToB' llousrue O rpynnax

cxoAHbrx 3JT9M9HTOB (nle1ovHsre u ilIenoqHo3eMeJlbHble MeTaJIJIbI, rtl,IloreHbl' I{HepTHr',re ra3br)'

3lelr enrrt, KoTOpbIe o 6p a-:yror all Q OrepH rte o KCI4A6I I'I f I'IAp OKSI{ArI'

flepuoAuuecruft 3aKoH. llepuoAuuecKall cLIcTeMa xuM[r{ecK-{x sJIeMeHTOB A. 14'

MenAeleeea. Kopomonep1lo/I1as' v AnI{HHoIIepuoAHas $oprr'rrr llepuoAtluecxofi cI4cTeMbI

xuMuqecKI,IX 3JIeMeHToB A. W. MeHAeleesa. flepuo4rt tr rpynllbl' Onsu'{ecxufr oMrICJI

[opsAKoBoro HoMepa, HoMepoB Irepl4oAa 14 fpynrlbl 3JIeMeHTa'

CrpoeHI,re aroMoB' Cocran aroMHbIX qAep' I4:oronu'

gneKTpOHHbIX O6OnoqeK aTOMOB nepBblx 20 xurrau-{ecKl{X SJI9M9HTOB

il. 14. MenAereeea. XaparrepucTr4Ka XI4MI4r{eCKOrO 3JIeMeHTa

llepuoan€ecKoft cl4creMe [. I4. MeuAeJIeeBa.

3arouorraepHocrtr H3MeHeHr4r pal.vyca aroMoB xuMHr{ecKI'IX 3JIeMeHTOB' MeraJIrII4qecKI',IX

HeMera-'IJIlIqecKI4x cnoficre no rpylrlaM 14 neplloAaM'

3rerrponu. CrPoeuue

llepuoAlluecKoft cucreMbr

NO ETO IIOJIOXEHI,Irc B

v
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:CI{,]OB:
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)BAHI{JI.
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rrlecKae

frqeHI{e

wpaEr4e,

trecrB c

)reHue c

iAHI4E I,I

rAr4 (II)

{ecrBoN{

\{ocTblo,

rIIIecTBa,

3OBAHI,IC

KJIACCOB,

3yqeHI4e

]€LIIJIAM14,

oAHOfo

iHefirllne

)B A. LI.

feJIf'HbIe

rpyilnax

ne fa3bl).

' A. 14.

CHCTEMLI

a cMblcn

Jrpoeuue

CIICTEMbI

KCHI{IO B

IqECKI4X I,I

3naqenue flepuo.Ur,ruecKoro 3aKoHa 14 fleplioAllqecKofi cucreMbl xHMHr{ecKI4x gJreMeHToB

.f,nr pa3Blirul HayKn I{ rrpaKrlTKn, A.14.MeHAeIees - yu€nuft I4 rpaX.4aHIIH.

XuMu.{ecxaq cBr3b. Koeanei{rHaq (nonlpnax v Henonxpnar) cBs3b.

3lercrpOOrpI4UaTenbHocTb xI,IMI{r{esKI4x SJI9MSHTOB . VTOsuas cBt3b.

Crenenr OKIICJIeHI4t. OruC:ruTeJIbHO--BOCCTaHOBI4TeJIbHbIe

OKr{ CJTeHIIq H BO CCTaHOBJIeHI4.g. OrnC:rurelll I4 B O CCTaHOBI4TeJIIz.

X u*t uq e c xu it s Kc n e p LUt e Hmi

peaKrlr.rr4. llpoueccu

ra3f{eH1ie o6pa3rloB BerrlecrB MerannoB Ir HeMeranJIoB, B3aI4MoAeficrBI4e rI4ApoKcI4Aa

ur4HKa c pacrBopaMr4 KucJror pr rqenoqefi, ilpoBeAeHt{e ortblToB, I4JlTl}ocrpl4pyrorqllx ilp}IMepbr

oKHcJrr4TerrbHo-BoccraHoBrTTeJrbHbrx peaKIII4it (ropeHlie, peaKuI,I14 pa3noxeHHl, coe4uneHur)'

MewnpeduemHble csn3u

Pealu:aquq MexnpeAMerHbx csssefi npr4 I43yr{eHr4L1 xtrMr4tr e 8 Iglacce ocyqecrBntercq

qepe3 r{cloJr63oBaurre KaK o6rqux ecrecrBeuHo--HayrlHblx rloHtrl{fi, TaK n rloHsrlafi,

flBnsroquxcq cHcTeMHbrMr,r AIs OTAeJTbHbIX [peAMeToB ecTecTBeHHo--HayqHofo qI.IKJIa'

O6que ecrecrBeHHo--Hayr{Hbre rroHflTr{s: HayuHrtft Qarr, rullore3a, Teopus, 3aKoH,

aHairlr3, crrHTe3, rcnaccusuxar\nfl., nepl4oAur{Hocrb, Ha6rroAeHue, SKcnepuMeHT,

\{oAenr4poB alJne, I43MepeHI4e, MOAeJIb, qBreHue.

q>USUKa: MaTepI4S, aTOM, 3JIeKTpOH, IIpOTOH, HefirpOn, IIOH, HyKJII4A' II3OTOIbI,

paAr{oaKTprBHocrb, MoJreKyJra, slerrpuuecrcnfi gapfr1., BelrlecrBo, TeJIo' o6r€rvt, arperarHoe

cocrogHlle BelrlecrBa, fa3, $pI3I4.recKI,Ie BetII{rII4HbI, eALIHI4IIrI u3MepeHI'Iq, KocMoc, fIJIaHerbI,

3e€s4rr, Connqe.

Euororuq : $ orocunre3, AbIXaHIre, 6r'ro cQ epa.

feorpa$llx: arMoc$epa, ru.upocSepa, MITHepa,rbI, fopuble

HCKOIIaeMbIe, TOTIIIHBO, BOAHbIe peoypcbl

9 KJIACC

Beruecreo r{ xnMrrqecxaq peaKul'rfl

llepuo4uuecxufi 3aKoH. Ilepuoguuecxar cucreMa xI4MI4qecKHX 3rIeMeHToB A. W.

\,{eHAe:reeea. CrpoeHue aroMoB. 3axonouepHocrrr B I{3MeHeHIrIr cBoftcrB xI'IMI'IqecKI'Ix

3JeNreHToB nepBbrx :rpex uepuoAoB, KaIrrrfl, KanbIII4t Ir I4x coeAunerrufi. B coorBercrBl'Il4 c

rtoroxeHueM 3JreMeHTon n flepuo4uvecxoft cllcreMe I4 crpoeHl{eM I4x aroMoB.

Crpoeune BerrlecrBa: BrrAbr xllNru.{ecxofi cBr3LI. Tuuu Kpl4crannuqecKl{x peUrerox,

3aBrrcr4Mocrr cnoftcrB BeurecrBa or rr4na Kpncrannl4.{ecKofi peurdmir vr Br4!:a xralrraqecxofi

cBt3I4.

K:raccr,rQurca\fis. v HoMeHKJrarypa HeopraHl4qecKux BerlecrB. XpImu-{ecKIae cnoficrea

BeIrIecrB, orHocqrlr4xcfl K pa3nrrqHblM KIIaccaM HeopfaHl4r{ecKlrx coeAI{HeHrIft, reuernuecKaJl

cBf3b Heopf aHI4r{ecKI{X BeITIeCTB.

K:raccr.r$r.rrcarlrrfl xr{Mr{r{ecKrTx peaxuafi tro pa3nl4qHbrM [pu3Haxaw (no qucny u cocraBy

)'qacrByrorqnx ts peaKrlr{u BeIrIecrB, no relnoBoMy oS$exry, rro ]I3MeHeHI4Io crenenefi

oKgcJreHr4tr xr4MrrqecKr{x 3JreMeHToB, rro o6parurr,tocru, rlo yqacrnro Kararl43aropa)' 3xso- lE

3HAOTepMI{qecKLIe peaKIIITIr, TepMoxrlMI',IqecKI4e ypaBHeHus.

llonsrue o cKopocrrl xrlMr,rqecrcofi pearcquu. llouqrue 06 o6parHurrx n Heo6pau{Mbrx

xr4Mr4qecKux peaKrlr,rflx. flou.flrne o roMoreHHE'Ix u rereporeHHbrx peaKllrrtx. llouqrue o

KaraJru3e, lloHqr14e o xr4Mr4qecKoM paBHoBecI,II4. @axroprr, Bnl4qroql4e Ha cKopocrb

Xr4Mr4rIeCKOft pearUupl I4 IIOIOXeHI4e XI{MLII{eCKOIO paBHOBeCi4fl ,

tlopoAbl, fIoJIe3HbIe



OruclrrlrenbHo-BoccranoBl,rreJrbHbre peaKIII4rI, 3JlexTponnrn? 6anaHc oKI'IcJII{TeJIbHo-

BoccraHoBr4relrnofi peaKrlr4r4. CocraereHr.re ypaBHenufi otcucll{TeJlbHo--BoccraHoBllTeJlbHbx

pearquft c ucnoJIb3oBaHI4eM MeroAa 3neKTpouHoro oanaHca'

Teopur sneKTpoJlllru'{ecrofi Auccoqualruu' 3lempoJIIlTbI

ar{rloHbl. MexanusN{ Al{ccoql{auull BeIIrecrB c pa3nI'ItrHbIMu

Creuenr .uuccoqu aq uu. Cuttsttue ra cla6ue SneKTponurbl'

peaxquu uoggoro o6treira. Ycroeus nporeKaHl,Il pearcunft I4oHHoro o6uena, rIoJIHbre I'1

coxpaueHubre uoHHbre ypaBHeHI4q peaKIII4fi. ceoficrBa KI4CJIOT, OCHOBaHI{fi a colef B cBeTe

npeAcran:renuft o6 oneKTponHrra.{ecKoft Ar4ccoquaIII4I4. KaqecrseHHble peaKukrPr Ha I'IoHbI'

Ilonsrue o rI{APonI'I3e coleE.

X un urt e cxu it e xc n eP un e u mz

o3HaKoMJreHue c MoAensMr4 KprIcraJrnlrqecKux peur€ror HeopraH[r{ecKl4x BeIrIecrB -

MeTaJrJroB lr HeMeTa.rrJron (rpaQura u aluasa)' cIoxHblx BeIqecTB (xnopu4a narput),

uccnenoBagve gaBkrgr4Mocrpr cKopocrl{ xl4Ml4qecxofi pearcunu or Bo3AgftcrBtrs' pa3nl4tlHbrx

QaxrOpOn, ucCJIeAOBaHLIe S19KTpO[pOBOAHSCTI4 paCTBopOB BeIIIeCTB' fIpOqeCCa A]ICCOquaqufi

KprcJror, uero.{efi u coreft (nosuoNno ucIToJIb3oBaHI'Ie BHAeo varepualon), [poBeAeHI{e

orrbrToB, r4nJrrocTpr4pyrorrlHx nprEHaKLI ilpoTeKaHl{x pearcurafi I4OHHO|O o6uena (o6paronauue

OCaAKa, BbIAeJIeHI{e t13a, o6paSonanue nO4u), OTIbITOB' I{1ffOCTpHp}TOIIIHX npuMepbl

oKr,rcJrr4TeJrbHo-BoccraHoB?rreJrbHbrx pearcuufi (ropeHue, peaKIrIaI4 pa3noxeHl{n, coeyutte]flux)'

* pacIIO3HaBaHr{e HeopfaHr4r{ecKux BeuIecTB c IIOMOIIIbIo Kar{ecTBeHHbIX peaxuuft Ha I4OHbI',

pellreHue SKClepI4MeHTaJIbHLrx 3aAarl'

Heueral.itbl rr ux coeAI'rHeHI{g

O6rqas xapaKTepr4cruKa raJrofeHoB. Oco6ennocru crpoeHl'If, atorilon, xapaKTepHble

cTefreHr{ oKr.rcJregm. crpoeHU e u $uzu'IecKue csofictsa npocTbrx B9IIIOCTB - raJloreHoB'

Xulrnqecxue cnoficrBa Ha rrpr,rMepe xnopa (n:aurvro.ueficrBl'Ie c MeTaJIJIaMI{, HeMeraJIJIaMI4'

qelouavru). Xnopono.uopo,q. colqHaq KI4CJIOTa, xI{MI{r{ecKI4e cnofictna, IIOJIyqeHI{e'

npr4MeHeHr4e. .{eficrnrae xnopa 14 xnopoBoAopoAa Ha opraHI{3M qeJIOBeKa. BaNuefiInl4e XnopI4AbI

Ir I4X HaxoxAeHI'Ie B npl{poAe.

O6rqa! xapaKTepr4crrrKa 3JreMeHToB VlA-rpynnu. Oco6enuocru crpoeHus aroMoB'

xapa1Tepgble cTe[eHI,I oKI'ICJIeHrax. CrpOenue A SusuueCrue CBOftcTBa npocTbx BOIIIeCTB -

KI{CnOpoAa 14 cepbl. AnlOrpOnuble MoAl{&r4Kaq1g{v KI4cnOpO,4a H Cepbl' XxMu'{eCK4e ceOftCrsa

Cepbl. CepOnOAOpoA, CTpOeHue, SusuuecKue I{ xI{MI,{qecKHe ceoftcrea' OrcI4AbI Cepbl KaK

IipeAcTaBr4Tenr4 KI4CJIOTHbIX OKCI4AOB. Q,epHan KI',ICJIOTa, Qusuuecxne 
pI xl4Ml4qecKue ceoftcrna

(o6Urae KaK IIpeAcTaBuTens KJIacca KI{cJIor tr cneqn0n'{ecxHe)' XuuuqeOrue peaKUI'Ifi'

Jrexarque B ocHoBe npoMbrrrrneHHoro cnoco6a flonr{eHl{t cepHofi KI4cJIorbI. llpun'lenenrae

cepnof Kr{cJrorbr. Conu cepriofi K}rcJrorbr, Kar{ecrBeHHat peaKIII4t ua cynr$ar-uou' Haxox,ueHl{e

cepbr yr ee coe4unenufi B rrplrpoAe. Xunm.{ecxoe 3arpt3Heul'Ie oKpyxarcqeft cpeAb

gOSAIIH9HIIqMI4 cepbl (KI{cnOTHbIe A06AI'I' 3afpfl3geHue Bo3Ayxa n eoAO€NaOn)' CnOCo6bI erc

rlpeAorBpauelllafl.'

O6rqar xapaKTepr4crr.rKa grreMeHroB VA-rpynuu. Oco6ennocru crpoeHut aroMoB

xapaKTepHble CT9II9HI,I OKIlCneHI4fi. A3Or, paCnpOcTpaHeHI'Ie B IIpI4pOAe' Qusuuecrue r

XLIMI,IqeCKfle CsO[Crsa. KpyrOnOpOT a3OTa B upI4pOAe' AuMuaK, erO QHSUU9CKI'I9 ra XLIMI4TIeCKI{(

caoficrs4'norDrqggtt 14 [pr4MeHenue. Colia aMMoHI,If,, ux Qu:uuecKl49 I'I xLIMIraIecKI'Ie ceoftcrea

trptrMeEeHlre. KacecrseHHajr peaKqut Ha I4OHbI aMMOHI',I{. AsorHas K}tcJIOTa' e€ nonyienue

tfnrnvecrule u xqMr{rrecKlre ceoftcrea (o6urae KaK ilpeAcTaBI',ITeJIfl Knacca KI4CJIOT I

r.r HeoneKTpoJII{TbI. Karraqnrt,

BfiilaNftt xxuuqecroft cBs3I'I.
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cleUr4$r4r{ecKr4e). I4cnom:oeaHr.{e HrrrparoB pI colefi aMMoHIls B KaqecrBe MI{HepanbHBrx

1,-Ao6peHraft. XuuuqecKoe 3arpq3HeHrre oKppr(aioqefi cpe4rt coeAIaHeHI4.f,MI'I a3ora (rcucloftDre

.roxAr4, 3arpr3HcHr,re Bo3Ayxa, rorrBbr r4 BoAoeMon). OocSop, a,'InorponHble ltoArl$urauur'r

$oc$opa, Su:uuecrcue r4 xr{Mnr{ecKrre cBoftcrBa. Oxcul r}ocQopa (V) u QocQopHal Kl4crlora,

Susu.lecgae 14 xr4Mtrr{ecKue cnoficrea, [onyr{eHue. IrlcnorlsoBaHl'Ie $ocQaron B KaqecrBe

\ruHepalTbHrx y.uo6penufi .

O6rqaq xapaKTepr{crrrKa 3JreMeHroB IVA-rpynnrr. Oco6ennocru crpoeHl4s aroMoB,

xapaKTepHbre srcrreHr.r oKr4cJreHux. YuepoA, annorponHble uoAraQuralll4lr, pacnpocrpaHeHl{e B

nprrpoAe, $u:uuecnue u xr4MlrrrecKr{e ceoficrea. A.ucop6uun. Itpyronopor yrnepoAa B npl4poAe.

OxcuArr yrnepoAa, ux $rasuuecKlre u xuMrTr{ecKl4e ceoficrea, geitcrnue Ha Ns{BbIe opfaHI43MbI,

fionyqeHr.re u rprrMeHesne, 3rororfiqecKue npo6leurt, cBs3aHHbre c oKcI4AoM yrnepoAa (IV),

rnrrore3a uo6a6noro norerrJreHr4fl KJrr{Mara, rlapHr{xoertft o$$exr' YromHaq xuc;rora u ee

coirr4, HX $u:uuecxrae ri xuMr4r{ecxr.re ceoficrea, nonyaleHue 14 npuMeHeHlre. KaqecrseHHas

peaKrl1afl Ha xap6ouar-uonu. Irlcno:rlsoeaHue rap6onaron n 6rmy, MeAI'rqIrHe,

npoMblllneuHocrl4 I,I ceJrE,cKoM xogqfi crge'

llepnonaua:rbHbre noHsuaq o6 opraHur{ecKllx BelrlecrBax KaK o coeAI'IHeHusx yfnepoAa

(rreran, gTaH, 3TrrrreH, arlerr4Jren, graHotl, rJrI{uepITH, yKcycHarl xncnora)' llpupoAnrte

ncror{Hr.rKr4 }TneBoAopoAoB (yrons, upupolnrIft ra3, HeSm), rpoAyKTbI I4x nepepa6orxu

(6eH:ian), ux ponb e 6ury u [poMbnrrJreHHocrr4. llonqrue o 6uo:rornqecKl4 BaxHbIX BelrlecrBax:

xupax, 6elrax, yfneBoAax - 14 lix ponu B xI{3HI,I r{eJloBeKa. Marepualrnoe eAI4HcrBo

opraHurrecKux H Heopranl,IqecKl4x coeAuueuufi .

Kpeuuuft, ero Susuuecrue u xr{Mr4qecKr4e cnoficrna, rlonyrleHlle fi rIpI{MeHeHIre.

Coe.quneuuq KpeMHL1q B llpupoAe. O6rUue npeAcraBneHlu o6 oKcII.4q KpeMHHs (IV) !1

Kpe\rHrreBofi ruclore. Culurarrr, r4x rrcrloJrb3oBaHl{e n 6rrry, B [poMbI[IJreHHocrI{' Baxneftmue

crpoHre-.rbHbre Marepr4anbr: KepaMrrKa, creKrlo, ueMeHT, 6eron, xereso6eroH. llpo6nerram

6e:onacuoro HcfroJrb3oBa:n:afl crpoHTeJrbHbIX MarepI{aJIoB B IToBceAHeBsoft Nu:uu.

XtDt uq ec xu fr exc n eP uue nmz

H3).qeHr.ie o6pa:uoe HeopraHr4rrecKux BeIrIecrB, ceoftcre corsHoff KI{cJIorbI, rlpoBe.qeHl4e

KaqecrBeHHbx pea1rlr,rft na xloptrA-r4oHbr u ua6lrcAeHr{e ilpH3HaKoB Irx nporeKaHl4q, orIbITbI,

orpaxarcqne Susu.recKr{e Ia xrrMnr{ecKrre cnoiicrna raJIofeHoB LI I4x coeAuuauufr' (eosuoxno

rrcnojrb3oBaHr4e Br{AeoMareprranon), o:HaxoMileHue c o6pa:uaMl4 xnopugon (ranoreuu,4on),

o3HaKoMJreHr4e c o6pa3uaMr.r cepbr vr ee coeAI4HeHI4sMH (no:ltoxno Irc[onb3oBaHlre

BlrAeoMaTepuanOn), Ha6:toAenue ilpoqegca o6yrlunaHlu caxApa IIoA AeftCrslleNa

KoHrleHTpr,rponauuofi cepnofi Kr{cJrorbri I43yqeHLIe xuMl4qecKux ceoftcre pa:6auer*rofi cepnoft

Kr4crrorbr, rrpoBeAeHr4e KarrecrBenuoft peaxwrzr Ha cynt$ar-uou u na6lloAeHl4e upu:Hara ee

rTporeKaHr{q, o3HaKoMJreHr4e c Snsu.recKI4MI,I ceoficrnaNal{ a3ora, $oc$opa 14 I4x coeAurtenuit

(Bo3MoxHo r4crroJrb3oBaHrre BrTAeoMarepr4anoe), o6pa:uaMl{ a3orHblx u SOc$opHbIx yAo6peHuil,

[onfreHr{e, co6upanue, pacno3naBaHl4e v Ir3f{eHI4e ceoficrs aMMI4aKa, rIpoBeAeHI{e

KarrecrBeHHbrx pearrlrzfi Ha r4oH aMMoHI{t v Soc0ar-iloH Lr H3f{eHI4e rIpI'I3HaKoB I{x

rrporeKaHgr, B3auMoAeficreue KoHqeHTpuponaHuoft asorHoft Klrgtlorbl c MeAblo (eo:noxno

HcnoJrb3oBaHr4g Br4AeoMarepr{a,.Ioe), l,I:yueHl4e MoAeneft xpucra,rnl4qecKl{x peurerox aJIMa3a,

rpaQura, Synlepeila, 03HaKoMrreHr4e c rpoqeccoM alcop6quu pacrnop0Hnsx BelrlecrB

aKTr4Br{poBaHHbrM yrndnr u ycrpoficrBoM nporl4Borica, rronyrleHlie, co6upanue, pacrlo3HaBaIJ'ue

r4 r43f{eHr4e ceoficre yrJreKr4cnoro r€Ba, ilpoBeAeHl4e Kar{ecrBeHHbIX pearunfi ua rap6ouar u

cr4Jrr.rKaT-rroHbr L4 r43yr{eHpre [pr43HaKOB r{X npoTeKaHl4fl, o3HaKOMJIeHI4e c npo4yxqueft
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c11eUu$14qecKile). tr4cno6soeaHlre Hr,rrparoB I,I colefi aMMoHI4s B Kar{ecrBe Ml{Hepan6Hbrx

yAo6peHuft. Xuiuu.{ecKoe 3afpqsHeHrre oKppr(arcqefi cpe4lt coeAI{HeHLISM[ a3ora (KzcnorHble

roxAr4, 3arpr3genr4e Bo3Alxa, ilorrBbr 14 BoroeMoe). @oc$op, annorporlHble uo4rl$utcaqvn

Soc6opa, (pusr.iuecrue r4 xr4Mr{qecKr{e ceoftcrea. Oxcn,q {ocfropa (V) u Qoc$opuar KpIcJIora,

Susr.ruecrue rr xrrMr.rqecKue cnotcrna, [onyqeHue. tr4cnomsoBaHue Qoc$aroe B Kar{ecrBe

\{r4HepanbHlx ylo6penufi .

O6qas xapaKTepricrr.rKa 3JreMeHroB iVA-rpyunu. Oco6eunocru crpoeHl{ff aroMoB,

xapaKTepHbre crerreHrr oKrrcrreHur. Yuepo.q, annorpollHble uoAu(braraul4l4, pacnpocrpaHeHl4e B

npupoAe, $u:u.recxue r4 xrrMr{r{ecKr4e ceoftcrea. A4cop6qru. Kpyronopor yrnepoAa B rlpllpoAe.

OxcuAu yrnepoAa, ux $usuuecKrre rT xr4Mr{qecKl,Ie ceoftcrea, Aeitctsue Ha xIlBbIe opfaHlr3Mbl,

nonf{eHr{e 14 rrpr.rMeHenue. 3roloraqecKl{e npo6lentrt, cBs3aHHbIe c oKcI4AoM yrnepoAa (IV),

rprrrore3a rlo6alrnofo norerrJreurrr KtIHMara, napHplrcosrtfi a$Serr. YrolrHas ruclora r'r e0

coJrtr, nx Su:uuecKr{e 14 xr{Mr4qecKr4e ceoftcrea, noJIytIgHHe Ir npI{MeHeHIre. KaqecrneHna.s

peaKlluq Ha rcap6oHar-uOHu. I4cnO:nsosaHue xap6OnarOe n 6rny, M9AI'IqIIHe,

npoMbrl[neHuocrl4 I,I cenlcKoM xosqftcree'

llepnona.ialbHbre rrogrrus o6 opfaHuqecKllx Bel[ecrBax KaK o coeAT4HeHI4sx yrnepoAa

(rreran, gTaH, STHJI9H, arlerr,IJreH, graHotl, rffIuepLIH, yKcycHas xucnora)' llpupo.uurte

Ecror{Hr4Kr,r }TneBoAopoAoB (yro;m, upupo.uurrft fffi, nedlrr), npoAyKTbI ux nepepa6orxu

(6en:nil), HX ponr, e 6rrry n npoMbrrirJrenHocrri. lloHsrlae o 6uolornqecKu BalKHbIx BelrlecrBax:

xiupax, 6elrax, yrneBoAax - u r4x ponr,r B xI43HI4 qeJIoBeKa. MarepHalrnoe eAIrHcrBo

oplaHrlqecKl{x H HeopraHl4r{ecKl{x co eAuneuufi .

Kpelruuft, ero Qrasuuecrcue ra xr4MurrecKue ceofrcrea, [oryr{eHl4e tr npI4MeHeHI4e.

CoeAunenur KpeMHHs B rrpupoAe. O6urue npeAoraBneHl4s o6 oKcHAe KpeMHHt (IV) tr

KpeMgr4eBofi r<Hclore. Cu:rurarsr, r4x r4crloJlb3oBaHlre u 6rtry, B rIpoMbIrIrJIeHHocrI{' BaNHefimue

crpoETe-rrbHbre Mareprranbr: KepaMvKa, creKJIo, ueMeHT, 6eron, Nereso6eroH. llpo6.nervmr

6e:onacsoro ucnoJrb3oBaHvs crpor.rrenbHr,Ix MarepuaJloB B rloBceAHeBnoft Nu:utl.

X u,*r uq e c x u it e x c n e P urw eu m :

pi3yrreHr4e o6pa:uon HeopraHr4qecKr{x BeIrIecrB, csoficre corsHofi KI4cJrorbI, rIpoBeAeHI4e

KaqecrBeHHbrx peaKrlufi na xnopr{A-rroHbl u ua6moAeHl4e IIpI'I3HaKOB I4x nporeKaHl{t, orIbITbI,

orpaxarcUue Susu.rec1lrre n xr{Mr{r{ecKl4e ceoficrsa faJlofeHoB I4 I{x coeAuttesuir (eosuoxno

r{cnoJrb3oBaHr{e Br,rAeoMarepr4anoe), o:narcoMJleHl4e c o6pa:uaun xnoplrAoe (ralorena4on),

o3HaKoMJreHr{e c o6pa:uanlu cepbr rr e€ coe.qIrHeHr{tIMH (no:naoNuo I4cnoJIb3oBaHIre

Br4AeoMarepuanon), Ha6lroAenue [pouecca o6yr:rueauux caxapa rIoA .{eficrnraelr

KoHrleHTpr.rponannofi cepnoft r<r.rclorBi, u3yr{eHl4e xl4MfirrecKl4x cnoftcrs pas6auenuofi cepnoft

KgcJrorbr, rrpoBeAeHr4e Kar{ecrBeunoft pear\ur4 Ha cynr$ar-uon u na6lloAeHl{e upusuara ee

[poreKaHr4r, o3HaKoMJreHr4e c SusuuecKr,rMl4 ceofcrnan4u a3ora, {rocQopa I4 I4x coeAranenuft

(nosuoxno r4crrorrb3oBaHr{e Br{AeoMarepuanoe), o6pasuarrtu a3orHbIX Ia Socsopuux yAo6peuuft,

lonf{eHr4e, co6upauue, pacno3HaBaHr4e v Il3yr{eHl4e ceoftcre aMMI4aKa, rIpoBeAeHI'{e

Kar{ecrBeHHbrx pear<uuft Ha rroH aMMoHHs vI Qocr}ar-uott v I43f{eHI4e npI'I3HaKoB I'IX

nporeKaHr4s, B3ar4MoAeficreue KoHrleHTpr4poeauHoft asorHoit KI{ctIorbI c MeAbIo (no:uoxuo

ucnoJlb3oBaHrre Bl4AeoMareprranon), usy.reHl4e MoAeJIefi xpucralrlaqecKl4x peui€rox aJIMa3a,

rpaSura, Synnepena, o3HaKoMJreHVe c npoqeccoM a4cop6quu pacreopennlx BeIrIecrB

aKTr4Br,rpqBaHHbrM yrnenr u ycrpoficrBoM nporl4Bofa3a, nonyr{eHrie, co6upauue, pacrlo3HaBaHHe

r4 H3f{eHr4e ceoficrn yfJreKr{cnoro ra3a, [poBeAeHI{e KarrecrBeHHbIX peaxqraft ua xap6oriar u

clrJIr4KaT-I4OHbM l43yr{eHr4e nprr3HaKoB rrx [poTeKaHHs, o3HaKOMneHUe c [poA]'KIII4efi



CtrJIr,rKaTHO[ npOrr.lrlUJreHHOCTI4, peIIIeHI4e SKCII9pI4M9HTaJI6HLIX 3aAaq IIO TeMe <BaNnefiurUe

HeMeTaJIJIbI I,I rlx COeAI{HeHI',I-g)).

Mera"r.nrr u ux coeArrHeHl'rq

o6rqas xapaKTepl4cTr{Ka xr{Mr{r{ecKr,rx 3JIeMeHToB MeTaJIJIOB Ha ocHoBaHI4I{ I'IX

noroxeHr.rq e llepuo.uuqecxofi cr4cTeMe xIIMI{qeCKI4x SJIeMeHTOB L.v'MenAeleeea II cTpOeHI',Ifl

aroMoB. crpoenrae MeranJroB. Merar:ruqecKas cBq3b !1 Merarrl'lqecKa{ Kp}ICTann[aIecKaiI

peru€rrca. 3nerrpoxurr.ruqecrufi ptA nauplNeHrafi MeTaJIJIOB. ouguqecxue u xI4MUaIecKI',Ie

ceofrcrea MeranJroB. O6uue cnoco6u rToryqeHr4s MeraJIJIoB. llonqrue o Koppo3lrl{ MeTaJIJIoB'

ocHoBHLre cnoco6rr 3aurrrrbr r4x or Koppo3lrr4. Curaerr (cralr,'{yryg, AropanloMl4nuft, 6pon:a) ra

r4x [pI4MeHeHI{e B 6rrry u npoMbIIIrneHHocrI4'

LlJ,e:rounr,re MeTaJrJrbr: noJIOXeHIIe n lleplaoAuqecroft cucTeMe xuMI4r{eCKI'IX elervrenron ['

IrI. Meu.UeneeBa, CTpOeHI4e I{x aToMoB, HaxOXAeHI4e B irplapoAe' @rl:uqecKlle Ia xI4MI'IqeCKue

csoftcrsa (ua upurr.tepe Harpus u xalrar). oxcnArt I4 fI4ApOKCI{ArI HaTpI'Is tI KaIwIfl' llplaueneuze

rrleJror{Hblx MeTaJIJIoB pI I4x coeAl{ueHufi'

IlleroqnoseMeJrbHbre MeraJrJrbr uarnraft v ralrunfi: rIoJIoxeHI'Ie B llepuoAIa'recrofi

clrcTeMe xI4MI,IqecKLIx gJIeMeHToB A. I'1. MenAeJIeeBa, cTpoeHI'Ie I4X aToMoB' HaxoxAeHue B

lprrpoAe. orrasu.recKlae u xr4Mrar{ecKr,re ceoftcrea MarHI,Ifi u KanbIIlIg. Baxuefturue coeAI,IHgHlIt

Kanbrlr4s (orcr.Ig, rLIApoKcI4A, colu). X€crrocrr noAbl pr cuoco6rr ee ycrpaHeuur'

Alrouunufi: rroJroxeHrae n lleprroAr,rqecKofi cucreue xI4MI{qecKLIX SJIeMeHTon ,{' LI'

MenAeleeea, CTpOeHI4e aToMa, HaxoXAeHpIe B IIpI4pOAe' OuSu-{eCKIae 1a xI4MuqeCK[e CsOfiCrea

aJrroMr4Hr4s. Au Q orepnrre ceofi cTBa oKCI{Aa II f I4ApoKcLIAa an}oMuHuq.

Xeleso: nono*a""a 
" 

llepuoAr,ruecroft cl{creMe xl4MurrecKl4x 3JIeMeHToB A' 14'

MenAeIeeea, CTpOeHI4e aTOMa, HaXO)KAeHHe B IIplIpOAe' Qz:n'{eCKHe I'I x}tMI'IqegKI4e CnOfiCrea

XeJIe3a. Orcra.qrr, rI{ApoKcI4AbI I'I coJII{ XeJIe3a (II) ra Xene3a (III), r'rx cocTaB' ceoftcrea u

IIonr{eHI,Ie.

Xutttuqe cxuit o xcn eP wweumz

O3HaKOMJISHI,I9 C O6pa-:Uarrlil MeTaJItIOB II : CIIJIaBOB, I{X $raaltveCrrauU CnOfiCtnaUU''

pr3f{eHr,re pe3ynbraroB Koppo3r4z MeraJrJron (nosuoNHo I4crIoJIb3oBaHHe Bl{AeoMareplaalon),

oco6gHHo0re[ egauN{oAeficreus oKcI{Aa Kalbuuq LI ]HAtpvlfl' c BoAoft (nosrrloxuo I40IIOJIb3OBaHI{o

Br.rAeOMaTepIlalOn), ucCneAOBaHI'Ie CeOftCre NecrxOft eOAbI, IIpOqeCCa rOpeHI4t XeJIe3a B

KraCnOpOAe (nOsuoxno [cIIOJIb3oBaHIie BI'IAeoMaTepua'rOn), [pI'I3HaKOB IIpOTeKaHI{s

Kar{ecrBeHHbrx peaKul{fi na vonu: MafHuq, KaJrbIII4s, aJIIoMHHIIfi' ulIHKa, xeJle3a (II) u xeJie3a

(III), uean (II), na6nroAeHr.re 14 onHoar{r4e npoueccoB oKpamI'IBaHI4.fi TIJIaMeHI'I ITOHaMV IJATpfifl,

KaJrr{f, r4 KaJrbrlr,rfi (nosvroNlro ucrroJrb3oBaHr,re Br4AeoMarepl4aJlon), uccneAoBaHl'Ie art'rSorepurx

CnO[Crn rI]ApOKCHAa anIOMI'IHI{q 14 TilApOKCI'IAa III4HKa' pelneHl4e SKCnepI{MeHTaJIbHbIX 3aAar{ nO

reue <Baxuefiurue MeTaJIJIbI 14 I4x coeAI{HeHI4tr)' a.

XuMllq rr oKpyxarcuafl cpeAa

Beuecrsa I4 Marepl4anbl B IIoBceAHeeHoft xH3HI4

BertrecrB 14 xI,IMuqecKI4x peaKuuft e 6ury' llepnar

OTPABIEHI,ISX.

qeJroBeKa. EesonacHoe I4crIoJIb3oBaHI'Ie

rIoMOlIIb rlpu xl{Ml4r{ecKnx oxorax I{

XraMl{.{ecKoe 3afpfl 3HeHI{e oKpyNatorqefi cpeAbl (npe,Uelruas AoIIycTI4Matr

Ber[eCTB, Aanee - nAK). Polr xuuul'I B peluegul4 3KOJIO;I4I{9CKI4X npO6nervt'

Xt&t uqecxuil e xc n eP wveum :

E3yqegr{e o6pasuon MaTeprraJron (crexlo, cIIJIaBbI M9TaJIJIOB' IIOJI?IM9pH6I9 MaTepl4anbl)'

MewnpednemHile c6'fl3u

KOHrIeHTpaqut

1C
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Peanzsauzt MexlpeAMerHbrx cesseft rrpr4 r.{3rreluvrxvrMrrvts 9 Kracce ocyqecrBnsercfirrep* ucllonb3oBaHl4e KaK O$ultlx ecrecrBeuHo-HayuHbrx nouxtrafio TaK vr no1frwtiro
trBlullou]Ixo's CrIcreMHbIMI{ AJI' OTAeJrbHbx rrpeAMeroB ecrecrBgHHo--HayqHofo qr{Kna.

O6ruze ecrecrBe'Ho-HayqHbre rrouf,Tr.r: Hay.rnrrfi Sarr, rr4rroTe3a, 3aKoH, TeopL,',
aHarIrI3, cIrHTe3' xlaccu$ural\vIs) [epI-IoALIqHocrb, ua6mo4enrae, sKcngpEMeHT,
MoAeJIlIpoBaHrIe' I{3MepeHHe' Mo.qeJIb, fiBJIeHI4e' napirrronrrft e$(fercr, TexHoJrorrl fl.,MarepvraJrbr,

ousuKa: Marepr'If,' aroM, gJreKTpoH, rlporoH, neftrpou, troH, HyKnr{,{, rl3orofihr,
paArroaKTI'IBHocrb' MoJIeKyJIa, e-rexrpzuecrvft gaps.A, rIpoBoAHr4KH, rroJry[poBoAgr{Kr1r,
,4ngneKTpl{xIa, $orosJIeMeHT, BelrlecrBo, rero, o6rdM, arperaruoe cocrorHn€ BerrlecrBa, ra3,pacrBop, pacTBoplilMocTb' KpI'IcTannErIecKag peru€rxa, cnJraBhr, $uszvecxye BeJIr4qr,IHbI,
OAI'IHHIIbI I43MepeHr.rs, KocM[.IgcKoe flpocrpaHcrBo, nJraHerbr,3e€3grr, connqe.

Euolorus: $otocunre3, AbIXaHI'Ie, 6uoc$epa, gKocr.rcreMa, Mr4HepaJrbHue ygo6peuux,
MI'IKpo3neMeHTbI' MaKpoSJIeMeHTbI, rII'ITareJrbHbIe BeluecrB a.

feorpaSzx: aruocfiepa, rrrApoc@epa, Mrznepanbr, ropHbro
lrcKonaeMbre, TorIJrr4BO, BOAHbre pecypcbr.

rlopoAbI, IIOJIe3HbIe
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3.fIJIAHIIPYEMbIE PE3YJIbTATbI OCBOEHIIfl IIPOTPAMMbI fIO
XIIMIIU HA YPOBHE OCHOBHO|O OETUETO OEPA3OBAHU'I.

II,IIIHO C THbIE PE3YJIbTATbI
Jln.rHocrutre pe3yJrbrarbr ocBoeHr{r nporpaMMbr ocHoBHoro o6rqero o6pasonaHna Aocrl4frlrorct B

xo4e o6yreHrrs. xr4v'nu B eAr{HcrBe yre6nofi H BocrrrlTaremsofi AetreJlbHocrl{ B coorBercrBul{ c

TpaArlrIHoHHbrMr{ poccuffcxrEtrz corlr4oKynbrypHsIMH H AyxoBHo-HpaBcrBeHHrIMI4 IIeHHoQTf,MIa,

npriHrrbrMu e o6qecrse ilpaBnnaMn r4 HopMaMH noBeAeHlrt z cnoco6crBlror npoqeccaM caMono3HaHuq,

caMopa3BuTLlfl vt cor\Halrvgaukrvr o6yraroruuxcr.

Jluquocrstre pe3ynbrarbr orpaxarcT roroBHocrr o6yuarouluxcs pyKoBoAcrBoBarbcs cucreuofi

rIo3rirr4BHbIX IIeHHocrHbtx oplzeHTauuit u pacuupeHlre onblTa AetrenbHocru ua ee ocHoBe, B ToM r{I{cJIe B

qACTH:

1) narpuorlrqecKoro Boc[ttraHldfl :

TIeHHOCTHO|O OTHOrrreHr4f K oTerrecTBeHHoMy KynbTypHoMy, I,IcTopllqecKoMy u HayIIHOMy

HacJreAl{ro, noHr,rMaHI,Iq 3Har{eHug xuMuqecKofi HayKI,I B XI43HH COBpeMeHHOro o6Ulecrna,

cnoco6Hocrri BJTa.qerb AocroBepHofi uucfopuautrei4. o nepeAoBblx .4ocrnxceHlrsx Ir orKpbITLItrx

Mr{poBofi 14 orer{ecrBeuuofi xtrMm,3ar4HTepecoBaHHocrl4 B Haf{HbIX 3HaHI,Iqx o6 ycrpoftcree

Mupau o6rqecrea;

2) rpaxaaHcKoro Boc[uraHuq:
lpeAcTaBneHr,rg o coquanbHbrx HopMax u [paBI4IIax MeXJII4r{HOCTHbTX OrHOllrenuft S

KoJrJreKTr,rBe, KoMMyHIrKarr4BHoft KoMrrereHTHocrl4 e o6qecrBeHuo notle3Hoft,

yue6no-uccneAoBareJrbcKofi, TBopqecKoft rr Apyrr4x BI{Aax AeqrerbHocrl4, roroBuocrll K

pa:noo6pa:uofi coervrecrHoft .uesrerrbHocrr{ rrpr4 BbmoJTHeHI4u yte6nrrx, Ro3HaBareJIbHbx 3a!.a'r,

BbrrloJIHeHr4r,r xprMr{r{ecKr{x 3Kcnepr{MeHToB, co3AaHI4I4 yue6Hux npoeKToB, crpeMneHIl{ K

B3ar4MorroHr4MaHr,rro r,r B3ar.rMorroMorrlu B npoqecce erofi yue6uofi AetrenbHocrl{, foroBHocrll

orleHr4Barb ceoe uoeeAeHrre Ia ilocrynKrr cBor4x roBaplrqefi c no3IrUI{Il HpaBcrBeHHbIx I4

rrpaBoBbrx HopM c yrdrou oco3HaHl4.s rlocireAcrBuft nocryuron;

3) qeHnocru HayqHoro [o3HaHuq:

Mr4poBo33peHr{ecKpre [peAcTaBneHl4fl o BeIr{ecTBe v xuuuqecxoft peaKrlr{r4,

coorBercrByrouue coBpeMeHHoMy ypoBHro pa3Bprrr4q HayKH H COCTaBJIqIOqI4e OCHOBy Ans

rroHr4MaHr4r cy-ruHocrpr nayuHofi Kaprr4HEr MI,Ipa, [peAcraBneHn{ 06 ocnoBHbrx

3aKOHOMepHOCT[x pA3Byrrns, [plrpoAbr, B3arrMocBs3.sx qenoBeKa c [pupoAsoft cpeAoft, o ponl4

xr4Mrru B rlo3HaHr{r4 orl4x 3aKoHoltepuocrefi ;

no3HaBarenbHLle Morr{Bbr, HaIIpaBJreHHbIe Ha [onyqeHl,Ie HoBbrx zuauuit ro xI4MI4I4,

neo6xoAnurre rns o6rscHeHr4q Ha6mogaeMbrx rlpoqeccoB kr Rnreuuft, no3HaBareJlrnofi,

un$opuauuoHHofi u qr,rrarerbcnoft xylmypbr, B ToM r{I4cre HaBbIKoB gaMocrosrelrnofi pa6oru

c yre6imrnu4 TexcraMu, c[paBor{Hofi rulreparypoft, AocrynHbIMI4 TexHI4qecKLIMI4 cpeAcrBaMI4

un$opuaqr4oHnbrx rexuolorufi ;

r4HTepec x o6yuenurc u lro3HaHrzro, :to6o3HarenbHocrb, roroBHocrb I{ cnoco6nocru x

carraoo6pa:oBaHr4ro, npoemnofi r4 r4ccneAoearem,crofi Aeqrerbuocrl{, K oco3HaHHouy ert6opy

HarrpaBneHHocrr{ r4 }poBHq o6yuennx e Aanrneft[reN,{;

4) QopvrupoBaHIrfl KyJlbrypbl 3AopoBbfl :

ocognanue IIeHHocTr4 xn3Hrr, OTBeTCTBeHHO|O OTHOneHI4.g K CBOeMy 3AOpOBbIO.

ycraHoBKr4 Ha s4oponrrfi o6pa: xr43Hrr> oco3HaHITe nocreAcrenfi I,I HelpI,IflTlIe BpeAHbDi

npr4Bbrr{eK (ynorpe6neHrir aJrKoroJrr, HapKorr{KoB, xypeuux), seo6xoAuuocu'I co6:rloAeHl{t
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rrpaBr{n 6esouacHocrrr npr.r o6parqeurau c xHMrrqecKHMrI BerqecrBaMra n 6my 14 peanbHofi

]{,I3HII;

5) rpyaonoro BocruraHuq:
r{HTepec K [paKTur{ecxoMy r43yr{eHuro rtpo$eccl4fi 14 TpyAa pa3nnr{Horo poAa, yBaxeHne K

rp)'Ay 14 pe3ynbraraM TpyAoBofi AerreJrbHocrrr, B ToM r{ucre Ha ocHoBe npIrMeHeHI{t

rrpelMerHbrx 3naHr4fi no xtrMr4rr, ocogHauHrrfi Bbl6op rrHAI{BI4AyanbHofi TpaeKTopIIu

rrpoAonxeHr{r o6pa3oBattrfl. c f{dToM rur{HocrHbrx IrHTepecoB I4 cnoco6Hocrl{ K xI4MI{u,

o5ruecreeHHbrx r4HTepecoB rr norpe6Hocreft, ycneunoft npo$eccuoHaJlbHofi ,4eqrerbHocrl4 14

pa3Br.rru.s Heo6xoAr4Msrx yrrrenuft, foroBHocrb aAarlTl4poBarbcff e npotpeccuosalrHoft cpeAe;

6) ano"rroruqecKoro BocnI{TaHI,Iff :

3KonoruqecKrr uenecoo6pa:noe ornorrreHrTe K npnpoAe KaK ucrotlHl{Ky xr{3HH Ha 3eule,

ocHoBe ed cyrqecrBoBaHprr, rroHrrMaHr.re ueHHocru 3AopoBoro u 6esonacHoro o6pasa xIr3HIr,

orBercrBeHHoe orHorrreHue K co6creeHHol,ry Su:l,rvecrolry v ncITXI4qecKoMy 3AopoBblo,

oco3HaHr4e rleHHocrrr co6lroAenratr npaBlTn 6esonacHoro noBeAeHr{t npl4 pa6ore c BeuIecrBaML{,

a Tarur(e B crzryalll4sx, yrpo)KarorqlTx 3AOpOBbrO I1 XCI43HH nrcAeii;

cnoco6nocru rrpr.rMeHtrTb 3HaHuq, rorysaeMble npu lr3yqerlz'lu xvrMul1 4rs. peurenlll

3a.laq, cBq3aHnbrx c oKppxaroqefi flpupoAsoft cpeAofr., gtn IIOBbIuIeHut ypoBH{ 3xororrl'{ecKoft

K\---rbrypbr, oco3HaHr4-fl r:ro6alrnofo xapaKrepa 3Konoil4qecKl4x npo6:reu u nyreft HX perueHu-f,

[ocpeAcTBoM MeToAoB xr4MLlr4, SKOIrOrUqeCKOfO MbrrrrJreHr{t, yMeHI4S pyKOBOACTBOBaTbC.S pIM B

rr o3HaBareJruroft , KoMMyHI4KarueHoft 14 colluanbHofi npanrv xe.

METAIIPEIMETHbIE PE3YIbTATbI
B cocraee MerarrpeAMerHbx pe3ynbraroB BE'I.4entror 3HarII{MbIe Ans Qopuuponauu-n

\rrrpoBo33penus o6tueHayrrHbre iloHs"ttrs, (:axon, Teopus, [pI4HuI4II, furlore3a, Saxr, clrcreMa,

npouecc, oKcrrepr4MeHr r.{ rpyroe.), xoropr,re r{cno:rb3yrorcq B ecrecrBenHo-Hayr{Hux yue6nrrx

ilpe.t\rerax 14 no3Borqror Ha ocHoBe snaHufi r{3 3Tr.rx [peAMeroB Soplrraponarb npeAcraBJIeHI4e o

ue.rocrsofi nayuHoft Kaprr{He vrupa, r4 yur4BepcaJrbHbIe yue6urre Aeficrsrl.f, (no:uaeareJlbHble,

Ko\rMyHr4KarrTBHbre, perynflTvBuue), Koropbre o6ecnequsaror $opunpoBaHl4e foroBHocrlr K

ca\rocrosrenbHoMy nnaHupoBaHr4ro z ocyulecrBneHuro yue6noft AesrenbHocrll

flosHasareJrr, H LIe yHrr Be pcaJI b H bI e yq e6H bI e Aefi crBufl

Easoebre roruqecKl{e AeficrBIrfl :

yMeHiu r4crroJrb3oBarb npu€urr rofuqecKofo MbIrrIJIeHuq IrpH ocBoeHI4I4 zlr,a:r,nft.:

pacKpbrBarb cMbrcJr xr4MrzrrecKr4x nousttufr. (nnr4e:rxrr I{x xapaKTepHEIe rrpv3na:r.v,

\.craHaBJrurBarb B3ar{MocBf3b c gpyruMii rroHqru.flMr4), ucno:t:oBarb [oHsrl4r grrx o6r'xcuewust

or.qerrbHbrx Sanoe u nvrenuir., nrr6uparr ocHoBaHH-s n KpI,ITep?II{ Anq xlaccu$HItarluu

xr4Mr4r{ecKl4x BeruecrB 14 xr{Mr{r{ecKax peaKr{rrfi, ycraHawll{BarE' npuquHHo-cneAcrBeHHbIe cBs3I4

\{exAy o6lexralru u3yrreHr4q, crpor4Tb rofnr{ecKr4e paccyxAeHlax (zH4yxfzeuste, Ae.{yKTIrBHbIe,

ITO aHaJrOrUn), AeJIaTb BbIBOAbI U 3aKnrOqeHHS;

yMeHr{e [pr4Meusrb B rrpouecce rro3HaHrrs rtoHqrlTs (npe4lrerHble 14 MerallpeAuernue),

cuMBorl4r{ecKue (:naxoerre) vo4eru, i.{cnonb3yeM6re B xHMlIrT, npeo6pa-:oBblBarb IIrrIpoKo

[pr.rMeHqeML,re B xuMr4r{ MoAe.]rbHbre rrpeAcraBneH}rf - xnMnr{ecruft gsar (cnnrso:r elenreura),

xr4Mr4qecKar Soprvlyna 14 ypaBHeHr{e xuuuqecroii peaKIILII4 rIpI4 peIrIeHI4LI yue6uo-

rro3HaBareJrbHbrx 3aAaq, c yudrolr 3Tr.ix MoAenbHbIX npe4craeleuufi BbulBrsrb tr

xapaKTepr43oBarb cyrqecrBeHHbre nprr3H aKr4 ,r3yrtaeMblx o6serroe - xuMl{r{ecKl4x BeurecrB IT

xr.rMur{ecKr.{x peaxquft, BblqBJrqrb o6uue 3aKoHoMepHocrl4, npuqnHHo-cJIeAcrBeHHbIe cBs3I4 14

rrpoTllBopeqLrg. B u3yqaeMblx IIpol{eccax I'I sBJTeHHfx

1-,
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B cocraBe rrpeAMerHbrx pe3ynbraroB rro ocBoeurrro o6sgaremHoro coAepxaHlrr,

ycraHoBJreHHoro AaHnofi (pe4epanruofi pa6o.reft nporpauuoft, BbrAeJrrror: ocBoeHHbre

o6yraroquuuc.a HayqHbre 3nanvrfl, yMeHLrs tr cnoco6rr pieitclnuft., cnequSu.recrue Afis

rrpeAMerHoft o6racru <Xulnlr>>, Br.r.qbr AerreJrbHocrpr rro nonf{eHr4ro HoBofo 3HaHr{f,, ero

I4HTepnperar1:vrkr, npeo6pasoBaHr,rro u npr4MeHeHlrro B pa3nr4rrHbx yue6urx r4 HoBbrx cr4Tyaulrf,x.

K rcoHqy o6yreHnn e 8 xracce rpeAMerHbre pe3ynbrarbr ua 6asoeord ypoBHe AonxHbr

orpaxarb c$opnrupoBaHHocrb y o6yuaroruuxcr yruenzft :

o pacKpblBarb cMblcn ocHoBHbrx xr4MrlqecKrax uonsruft: aroM, MoJreKyJIa, xuMu'recKllft

SJIeMeHT, rrpocroe BerqecrBo, cnoxHoe BerrrecrBo, cMeeb (oanopoanax H

neognopogHa-r), BaJreHTHocrb, orHocnTerbHaq aroMHaJI vr MoneKyupHar Macca,

KOJII4TIeCTBO BeUIeCTBa, MOJIb, MOnSpHatr MaCCa, MaCCOBat .4ong XI4MI.{qeCKO|O

3JreMeHTa B coeAHHeHI4r4, uorxpurrft o6:s€u, oKcr4A, Kr4cJrora, ocHoBaHI4e, coJlb,

3neKTpoorpr{rlarenbHocrb, crerreHb orlrcneuprs, xlrMrrr{ecKas peaKurrs., Kracc:,lt$rar<aqna

pearqzfi: peaKrlrdrz coeAr,rHeHuq, peaKrlr4u pa3noxeHr4s, pearrlr4r4 3aMerrlenrrtr, pearrlr4r4

o6ueHa, gK3o- H gHAorepMr4r{ecKrre peaKur{u, reulonoft e$Qercr peaKrlr4ri, rApo aroMa,

gneKTpoHHrrfi cnofi aroMa, aroMHaq op6ura,'lr, paruyc aroMa, xr.rMr4r{ecKag cBg3b,

ilOJIspHa{ I4 HeilOnqpHaq KOBaJTeHTHat CBg3b, IIOHHa{ CBt3b, I4OH, KaTITIOH) aHI2IOH,

pacrBop, MaccoBas Aons Beulecrea (npoueHrHas KoHueHrpauux) e pacrBope;

o unnocTl4poBarb B3ar{MocBr3b ocHoBHbrx xr.rMr.rqecxnx nonsrufi ir npr4MeHrrb gTrr

noH-sTu.s rrpn orrucaHlrlr BerrIecTB r4 prx npeepaulenuft;

o ucrroJrb3oBarb xuMuqecKyro crrMBonr.rKy Anr cocraBJrenr4.s (popuy"rr BerrlecrB vr

ypanneuufi xr4Mnr{ecKr4x peaxuHft ;

o orrpeAeJlfiTb BaJreHTHocrr aroMoB 3neMeHToB e 6unapurx codtrunenusx, creneHb

oKr4crreHrar oireMeHToB n 6uuapnrx coe.qrrHeHr4rx, [prrHaAnexHocrb BerqecrB K

onpe.uenenHoMy Knaccy coeAuueHufi rro Sopuy:rarra, BVr. xranar,r.{ecKofi cB{3r4

(xona-nenru as H r{ oHH an) n n eopraHr4 qecKrrx co eAr,rH eHr,lsx ;

. pacKpbrBarb cMbrcl llepraoluqecKoro 3aKoHa A. 14. MeuAereena: AeMoHcrprrpoBarb

IIoHI,IMaHI{e nepr4oAr4.{ecKofr 3aBr4cr4Mocru ceofrerB xI{MI{qecKI{x 3JIeMeHToB or Irx
noJIo)KeHLrs B llepuoAuuecxoft crrcreMe, 3aKoHoB coxpaHeHr4r Maccbr BeulecrB,

Ilocro{HcrBa cocraBa, aroMHo --MoneKyn.gpHof o yr{eulr{, 3aKoHa Anora4po ;

. orlucblBarb pr xapaKTepr43oBarb ra6luunl'ro Qopury flepuo4uuecxoft crrcreMbr

xr.rMlrtrecKr4x oJreMeHToB: pa3nur{arb noHrrr.rs (fJraBHar noArpynna (A-rpynna)> ra

<no6o.rHa{ noArpyrrna (E-qpynna)>, MaJrbre u 6oluuue [epuoAbr, cooruocrrrb

o6osHa.{eHur, Koropbre r{Merorcr s ra6ru.rqe <Ilepr,roAuuecKas cncreMa xr4Mr4r{egKrrx

oJreMeHToB A. 14. MeHAereeea) c r{HcroBbrMu xaparTepr4crrrKaMr{ crpoeHr.rs aroMoB

xHMLIqecKLIX 3JIeMeHToB (cocran v 3aprA flApa, o6ulee gucno gneKTpoHoB 14

paclpeAeneHr4e r4x no 3neKTpoHHbrM c:rorira) ;

. KJlacclISIEqrapoearr xl4Mr{r{ecKl4e oJreMeHTbr, HeopraHrrqecKue BeruecrBa, xHMHqecKr,Ie

peaxqurl (no .rrEcny u cocraBy yr{acrBy}oqr4x B peaKrlr4u BerrrecrB, rro rerrnoBoMy

o$Qerry);

. xapaKTeplr3oBarb (onacrmam) o6ruue xr4Mr{qecKue csoftcrea Be[IecrB pa3nurrHbx

KtlaccoB, troATBepxAafl orrr4caHr.{e ilpr4MepaMr4 MoneKynspHbrx ypaenenuft

6ooreercrnylourr4x xr{MlrqecKr,rx peaxqufi ;

rlporHo3rrpoBarb cnoficrea BerrlecrB B 3aBr4cr4Mocrr4 or I4x Kar{ecrBeHnoro cocraBa,

Bo3MoxHo crl4 tlp oreKaHr4s xr{M}rr{e cKrr x [peBp aulenufi B pa3nr4rrHbrx ycnoBr4.rx ;

I4
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. Bbrlrr4cJrqTb oTHocr4TenbHyro MoneKyupHylo I4 MOn{pHyIo Maccbl BeIIIeCTB, MaccoBylo

Aonro xr.rMgr{ecKoro 3JreMeHTa no QopMyne coeAlzneHtrfl, MaccoByro Aonlo BelrlecrBa B

p acrBop e, npoB oAr4Tb pacrreTbr rro yp aBH eHI4Io xl4Ml4r{ecroft pe aKrIIrn ;

o [pr.rMeHqrb ocHoBHbre oneparlrTr4 Mblcnure.nrrrofi AeflTeJIbHocrI4 - agalrv3 14 cIrHTe3,

cpaBHeHr{e, o6o6rueHl{e, cr{creMarl43allu}o, xlaccuSnx&II}IK, B},IqBreHI4e npI4rrI'IHHo-

-cJreAcrBeHHbrx cBq3ei4 - 1.ns u3yqeHrif, cBoficrB BeIrIecrB LI xIrMHr{ecKI4x peaKUl'Ifi,

ecTeCTBeHHO-Haf{Hbre MeToAbI TIO3HaHI{I na6.l[O.4enrae, a3MepeHl{e,

MOIenI4pOB AHr4e, 3Konepl4Menr (peanrnrrft ra urrclennrrfi ) ;

o cneAoBarr npaBrrnaM norb3oBaHl4-f, xI,IMI4qecKofi nocyAofi u na6oparopnrna

o6opy.uonanr4eM, a raKxe rrpaBr,rnaM o6pauleHnn c BeIrIecrBaMLI B coorBercrBlal{ c

rrHcrpyKur4qMu no BbrrroJrHeHnro .na6oparopHblx xl{M}rr{ecKl{x onbIToB rto nonyr{eHuro

kr co6yrpa1raro rasoo6pa3Hbrx BeulecrB (eoaopoga u Kllcnopo4a), lpuroroBJleHl{ro

pacrBopoB c onpe.Uen€nHofi uaccoeoii Aoreft pacreopeHHoro BelrlecrBa, [naHlrpoBarb

r4 rrpoBoArdrb xr4MvqecKr{e 3Kcrrepr{MeHTbl IIo pacrlo3HaBaHl4ro pacrBopoB Illero'{eft H

Kricrror c froMorrlbro r.rHAlrKaropoe (nar<rr,ryc, $enon$ratrel4H, MerLIJIopaHX Ia 4pyrue).

K r<onqy o6yueHut e 9 r$racce rpeAMerHbre pe3ynbrarbl Ha 6a3oBoM ypoBHe AOJIXHbI

orpaxarb c$oprtupoBaHHocrb y o6yuaroutl4xcs yMeHr{fi :

. pacKpbrBarb cMbrctr ocHoBHbrx xr{MrrqecKLIX rloHqruit', xntvtu'lecxufr ?JreMeHT, aroM'

MOJIeKyJIa, rroH, KaTHOH, aHI{OH, npOCTOe BeUIeCTBO, CIOX(HOe BeITIeCTBO, BaJIeHTHOCTb,

3neKTpooTpr4IIaTenbHOCTb, CTeleHb oKlIcJIe]g'u.fr., XI.{MpIr{ecKaq peaKIIIit, xI4MLIqeCKaJI

cBs3b, rennoeofi e$$err peaKrlur4, MoJrb, uollpnrtfi o6tdtr,t, pacrBop, SJreKTpoJII'ITbI'

HegneKTpoJrr{Tbr, gneKTponr4TnrrecKas .qI4ccoIII4arII4.s, peaKUI4I4 HoHHoro o6n'reua,

Karanu3arop, xprMrarrecKoe paBHoBecue, o6paraMble vr ned6pauaurre peaKrIt4I'I,

oKI4CII{TeJIbHO-BOCCTaHOBUTeJTbHbTe peaKuI4II, oKI'ICJII'ITeJIb, BOCCTaHOBI4TeJIL'

oKI4cJIeHHe Lr BoccraHoBJreHrle, annorponi4g, attSorepnocrs, xuMl4qecKaq cBg3E

(xonaleulrar, r{oHHas, MeraJrrruqecral), KpI4crannnr{ecKag peruerxa, Koppo3l'It

MeraJrJroB, crrJraBbl, cKopocrb xnrruqecxoft peaKIII4I4, rlpeAenbHo Aonycrr{MaJl

KOHrIeHrpaum lI.{K BelqeorBa;

. I4JIJIrocrpr{poBaTb B3al{MogBfi3b ocHoBnbrx xIrMI4rrecKHX nongruft I4 rIpI4MeH{Tb STrl

rloHtrl4s rlpu o[ucaHI4I,I BenIeCTB I'I UX npeBpalqeHl4fi;

. r.rcrroJrb3oBarb xuMHqecKylo cI4MBonI4Ky Anfl cocraBJIeHI{r r}opuy:t BeqecrB v.

ypaeneuuft xI,IMHr{ecKI4x Peaxual ;

O ONPEAEJIflTb BA,TICHTHOCTb,,, T4 CTEIIEHb OKHC'IEHITf XI{MI'IAIECKPIX 3NEMEHTOB I

coeArrHeHr4rx pa3nur{Horo COCTaBa, rrpl{HaAne)KHocTb BeqecTB K onpeAenenuolq

Knaccy coeAnHeHuft no $oprvryJraM, BHA xldMur{ecxofi cBfl3v (xonaleurnafl, LroHHas

Merarrur{ecxax) B HeoptaHr{r{ecKrrx coeAuHeHl4qx, 3aptA r'I4oHa no xHMI4rIgcKoi

eopMyne, xapaKTep cpeAbr B BoAHbrx pacrBopax HeopfanurlecKnx coeAI{HeHIrft, rw

KpLIcrannuqecxofi peur€rxrl KoHKperHof o BelrlecrBa;

. pacKpbrBarb cMbrcl flepr.rolilqecKofo 3aKoHa A. W. MenAereeea ?I AeMoHcrpr4poBan

efo rroHr4MaHr{e: o[r{cbrBarb r4 xapaKrepll3oBarb ra6:ruquyro Qoprty llepuoAnuecxoi

cr,IcTeMbr xr,IMr{qecKr4x SJTeMeHTOB: pa3nnqaTb IToH.flTI4t ((rJIaBHa.s noarpynna (A

rpynna)> il <no6o-{Has rroArpynna (B-rpyuua)>, MaJIbIe v 6o:nniue repno.u

coorHocr4Tr o6osnaqeHrr{, Koropbre I{Me}orcfl B nepl4oAlaqecKofi Ta6nI4IIe. I

r{r4c.lroBblMr4 xapaKTepncrkrKaMkl crpoeHr{fi aroMoB xtIMI4r{ecKI4x SJIgMeHToB (cocraB I

3apqA flrpd, o6ruee qr4cno gneKTpoHoB rr paclpeAeJreHue I{x ilo sneKTpoHHbIM cnond



lccoBylo

qecrBa B

clIHTe3,

I{III{HHO-

reaKIII4fi,

vlepeHI,Ie,

aTopHbrM

ICTBI{E C

lyr{eHI4IO

OBJIEHI,Irc

Jr4poBaTb

enoqefi I4

pyfr.re).

AOJIxtHbI

HT, aroM,

3HTHOCTb,

MI4qecKat

.TpoJIl4TbI,

o6neua,

peaKIII'II4,

I{oBI4TeJIb,

iafl cBt3b

KOppo3Ir{

)rrycTuMarl

EHSTb 3TH

errlecTB 14

\,I9HTOB B

IeneHHoM)

9., tloHHaS

aMUr{0cKoi

re]g.nil., TLLT

)TpI4poBarl

:oAL{qecKOi

pyuna (A'

rIepI{oAbI

a6ruqe, (

3 (COCTaB r

rnt clorru)

o6:rscFlqrr o6que 3aKouoMepHocrrr B rr3MeHeHrrr,r ceoficrs gneMeHToB kr r{x
coeAI4HeHLIfi e npe4e:rax MaJrbrx [eprroAoB pr rJraBHbrx [oArpynn c y.r€rou crpoeHr.rt

I4X ATOMOB;

nraccn(fuqr4poBarb xr,rMr4qecKrTe gJIeMeHTbr, HeopraHl,IqecKl4e BerrlecrBa, xlrMr.rqecKr4e

peaKrIHLr (uo uzcny 14 cocraBy yr{acrByroulr4x B peaKrlur4 BerrlecrB, rro rerrnoBoMy

e$(f exry, rro r43MgneHr.rro crerreneft oxucleHr4s xuMr.rqecKnx eleueuron);

xapaKTepl8oBarb (ouucrtnaTb) o6rque v cnequ$uuecxne xr.rMr4r{ecKrre ceoficrBa

npocTblx I{ ctloxHbrx BeIIIecTB, noATBepxqaq orr4caHr.re [pr4MepaMrr MoneKynspHbrx r4

r,roHHbrx ypannenuft coorBercrByrorqv x xrTMrzqecKux pearcuufi ;

cocraBJlsrb ypaBHeuuq 3neKTponrmu'{ecxofi .q}Tccouuaur4rr KprcJror, uleloueft ra co:reft,

rIoJIHbIe u corcparqdHHble ypaBHeHI{{ peaxunfi r4oHHofo o6vrena, ypaBHeHr{s peanquft,

no,4TBepxAaloulux cyulecrBoBaHrze reneruqecxofi cBs3r.r MexAy BenlecrBaMr4

pa3nurlHbfx KnaccoB;

pacKpblBarb cyulHocrb oKr,rcJrl.rrerbHo-BoccraHoBr4TeJrbHbrx peaxuuft nocpeAcrBoM

cocraBJreHr.Tr gneKTpoHrioro 6alaHca 3Tprx peaxuuft ;

rlporHo3l{poBarb ceoftcrea BeulecrB B 3aBucl4Mogrrr or r4x crpoeHrTr, Bo3MoxHoorr,I

rtp oreKaHllt xI,IMr4r{ecKLrx [peBp arrleH afi e p a3n nr{Hbrx ycno Br.{sx ;

BbIIII{cJIsTb OTHOCLITe'IbHyIO MOneKynspHyIO 14 MOnf,pH}.IO Maccbl BeIIIeCTB, MaCCOByIO

,{onrc xLIMLIqecKofo 3JreMeHTa no $opuyne coeArrHeHrrs, MaccoByro .{onro Berr{ecrBa B

pacrBope, [poBolr.rrb pacu€ru rro ypaBHeHuro xnMr4r{ecxoft peaxqNu;

co6lrcAam [paBxna [oJrb3oBaHr4s xr,rruuqecxoft nocylofi 14 na6oparopunnra

o6opyloaaHlaeM, a raKxe npaBr4na o6parrleuur c BeruecrBaM{ B coorBercrBr4r4 c

I4HcrpyKIII{qMI4 lro BbrnoJrHeHr4ro :ra6oparopHbrx xr{Mr{qecKr4x onbrroB no nonyqenr.{ro

u colupauraro ra:oo6pa3Hbrx BeurecrB (alruuaxa u yfneKr4cnoro rasa);

npoBoAL{Tb peaKuI4I{, noATBepxla}oque KarrecrBeHHr,rfi cocran pa3nuqHbrx BerrlecrB:

pacro3HaBarb orrbrrHrrlr nyn€nr xlropr{A-, 6pouu4-, uo4nry-) rap6ouar-, (foc$ar-,

cpltll4Kar-, cy.nrSar-, rr4ApoKcrrA-uoHbr, Karr{oHbr aMMoHr4r u r.{oHbr r,r3freHubrx

MeTaJIJTOB, npUCyTCTByrOtq[e B BOAHbTX paCTBOpaX HeopraHr4r{ecKr.rx BerrIecTB;

nplrMeHtrb ocHoBHbIe o[epaIIITLi MbrcJrprreJrbnoft getreJrbHocrr{ - aHaJru3 r{ crduTe3,

cpaBHeH14e, o6o6rqenue, crrcreMarr43auaro, BbrxBJreHr4e rtpHrruHHo-cJreAcrBeHHbrx

cesgeft - Anfl v3penlrs. ceoficre BeIrIecrB rr xrrMr4r{ecKr{x peaKUufi, ecreerBeHHo-

I{arIHbIe MeTOAbr rro3HaHri{ HaoJrIOAeHr4e, r{3MepeHue, MoAelrupoBaHHe,

3Kclepr4Meur (pea,rrnrrft u lrucleuurrfi ),
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