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TIOfl CHITTEJIbHAf, 3AIII,ICKA

. flpo.paMMa ro xwMkru Ha ypoBHe ocHoBnoro o6rqero o6pa:oraHua

cocraBJreHa Ha ocHoBe rpe6oeanufi K pe3yJrbraraM ocBoeHr4tr ocnosHofi

o6pasorarenrnofi nporpaMMbr ocHoBHoro o6qero o6pa":oBa*v{fl., npeAcraBJIeHHrIx

B O|OC OOO, a raKx(e Ha ocuoBe Segepanrnofi pa6ouefi 4porpaMMbl
BocnHTaHvrA*r c yr€rona KoHrlerrqura nperroAaBanufi yre6noro npeAMera <<XllLaHx>)

n o6pa:onareJrbHbrx oprann3allrurx Poccufi crofi @e4ep aryv.
flporparraMa rro xnM]rn Aaer qpeAcraBJreHr{e o qeJrrx, o6rqefi crparenll4

o6y.rernax, Bocrrr{Tanst vr pa3Bnrus o6yraroqvD(cfl cpeAcrBaMll yre6noro
npeAMera, ycramaBJruBaer obssarerbHoe rrpegMeruoe coAep)KaHr{e,

[peAycMaTp[BaeT paclpeAeJreHpre ero no KJIaccaM u crpyKTypl{poBaHEe IIo

pa3AeJraM vr TeMaM [porpaMMbr no xr{MHr4, o4peAeJrffeT KoJII4qecTBeHHbIe Lr

peKoMeHAyeLryrc

Mexlpe,&{eTHbD( *r

KAITECTBEHHbIC xapaKTeprrcTrrKr4 coAepx(aHurr,

rIocJreAoBaTeJIbHocTb r43yI{eIII"{s, xlIMpIu c yqeToM

BHyrpr{npeAMerHbrx cnxaefi, nor}rKrr yre6noro npoqecca, Bo3pacrHblx

oco6ennocrefi o6yraroqaxcfl, orrpeAeJrser Bo3Moxuocrl{ npeAMera AIIfl

peaJrn3arluu rpe6osalufr K pe3yJrbraraM ocBoeHll.r ocnosnoft o6pasonarelrnofi
[polpaMMbr Ha ypoBHe ocHoBuoro o6qero o6pa:oraruu, a raKxe rpe6onannfi rc

pe3ynbTaTarvr o6yrenvrs.xk1l;ww,r Ha ypoBserleneft vsyqeHivfl, npeAMeTa I,I ocHoBHhrx

Br,rAoB yre6no-no3HaBarenrnofi Ae{TeJrbnocrla o6yraroqeroct Eo ocBoeHrllo

yrebHoro coAeplKaHr{.fi .

3nanue xprMtru cJry)KtIT ocHosoft Anf, SopurpoBanus. MupoBo33penwl

o6yvalorqeroc& ero npeAcraBJreHr4ft o uareprr:rlrbnoM eAnncrBe :lr;vpa, Bax<rrylo

ponb nrp€tror QopunpyeMbre xnnanefi rpeAcraBIrenkrfl o B3auMorrpeBpalqeHl{trx

sneprnr{ u o6 oBoJrrorlr4u BerrlecrB B [pupoAe, o rlyrflx perueul4fi rno6anrnrrx
upo6neu ycrofiuunoro pa3B:aTr4A rreJroBeqecrBa - crrprenofi, gneprerr{rlecroft,

nnn{eeofi Lr sKoJroru.recxofi 6esonacHocrl{, upo6nena 3ApaBooxp anenvfi .

Pbyrenue xnMlII/r:

cnoco6crByer peawl3aqr{u Bo3Mo)I(Hocrefi ,UUI caMopa3BvrTtrr *r

$oprrrupoBaHr{rr KyJrbrypbr JrlrrrHocru, ed o6qefi ra $pmrlnoHlilIbHofi rpauoruocr]I;
BHocr.rr BKJTaA e QopnanpoBaHrre MbrgJJleHrif, Ir rBopqecKlax cuoco6noctefi

o6)nrarorr1vrxcfi, HaBbrKoB Hx caMocro.fiTenrnofi yue6nofi AerrenbHocrl{,
sKcnepxMeHTaJrbHbrx u r{ccneAoBaTeJrbcKrlrx yuenufi, seo6xoAuurrx KaK B

noBceAHeeuofi xoI3HLI, TaK LI n npo$eccplon€IJlbnofi Aesrerbnocrpr;
3HaKoMrrr co cuequ$nxofi Ha1nrHoro MbrrrrJreHurl, 3aKJIa,{bIBaer ocHoBbI

rlenocTHor0 B3rnrAa Ha eArrHcTBo nplrpoAbr H qeJIoBeKa, gBJIfeTCf OTBeTCTBeHHbIM

grarroM n $optrnpoBaHr,trr ecrecrBeHHo--Hafrnofi rparvrorHocrla o6yraroquxcs;



cnoco6cTByer oopMlrpoBaHr4ro rIeHHocTHoro orHorrreHHr K ecTecTBeHHo-

-I{A}TqHbIM 3H.AET!Lfll'', K IIPI|IPOAE, K IICJIOBEKY, BHOCIIT CBO}I BKJIA,q B 3KOJIOTUqECKOC

o6pasonauue o6yraroury{xcr.

,{annue HanpaBneHurr B o6yrennn xlrMHH o6ecne.{uBalorctr cnequQurcofi

coAepx(aHur yre6noro [peAMera, xoropufi flBJUIeTCt IleAarofnrlecKr{
Ha orrpeAen€nnou srane e€aAarrr[poBauHbrM orpaxenuena 6asosofi nayrn xuuuu

pa3BuTvr'..

Kypc xuMrlrlr Ha ypoBne ocHoBHoro o6qero o6pasoBuurrafl opEeHTupoBaH Ha

ocBoeHrae o6yraroug,rMlrcr cucreMbr nepBouaqarrbHbrx uonsrnft xIIMI{I{, ocHoB

HeopraHpl.recrofi xrrtMr{Id 14 HeKoropblx orAenbnbD( 3naquMbrx uonstufi
opraunqecxofi xuMpru.

Crpyrrypa coAepxauurfl. [polpaMMbr rro xr,rMr/rr4 cSopulrpoBaHa Ha ocHoBe

clrcreMHoro rroAxoAa K eE a:yveHr4ro. Co,4epxanne cKJIaAbIBaerct I{3 cllcreMhr

nonsfl4fi o xrrtMr4qecroM gneMeHTe LI Berr{ecrBe u c}rcreMbr noHf,Tlrft o xunauqecrofi

peaKrlun. O6e 3Tr4 crrcreMbr crpyKTypHo opraHu3oBanbr rro npuHllrmy
rrocJreAoBareJrbHoro pa3Bprrns. swalauft Ha ocnoBe reoperrtecKnx rlpeAcraBnevnit

pa3Hofo ypoBrnl:

- aToMHO--MOneKyJrflpHOrO )ru{eHr4r KaK OCHOBbT BCerO eCTeCTBO3H€IHpIJI;

- flepuoguqecKoro 3aKona 4.14. MenAeneeBa KaK ocHoBHoro 3aKona xrtMr4kr;

-yircHlr, o crpoeuur4 aroMa nxnuw{ecrofi cBfl3kr;,

npeAcraBtennft o6 sneKTponprrlrqecKofi, guccoquallur{ BelqecrB B

pacrBopax.

Teopern.recKne 3Hanafl paccMarpprBalorcf, Ha ocnoBe 3Mnl{pnqecKl4

noJD reuubrx lr ocMbrcJreHnrrx Qarr:oB, pn3BuBarorct rlocJleAoBareJrbHo or oAHoro

ypoBHrr K ApyroMy, BbrrroJru{rr Synrqeilr o6rscHeuu u rrporHo3prpoBannl

croficrn, crpoeHr{r H Bo3Mox(noctefi npaKTr.IqecKoro rIpHMeHeHtrA u rroJry^reHufi

I/t3)ruaeMblx BOIIIeCTB.

Ocroernre [porpaMMbr no xlrMr,rpr cnoco6ctnyer rloprraupoBaHluo

rrpeAcTaBlrelJwfl" o xnMuqecKoa cocTaBJutroqea Har{HorI KapTHr{bI MHpa B JIOTEKe

ed clrcreunofr [p[poAbr, rlenHocrHoro orHorrreHu{ K HafruoMy 3HaHI{Io u

MeroAaM flo3nanurr B HayKe. Pbyrenne xuv;vrvr rrponcxoAurr c rrpnBneneHldeM

srranvrir prs paHee r,r3) reHHbD( yre6rrrrx'' [peAMeroB: <Orpyxalou\vrtrr Mrrp>,

<<Eraorornx.51 KJraccbr) ra <<@usnra. 7 xnacc>>.

flpu usyienrnu xlrMlru [poucxoA]rr Soprr,rnpoBaHne sHauufi ocHoB

xprMuqecKofi nayrn xar o6nacru coBpeMeHHoro ecrecrBo3manprs, npaKTuqecrofi

Ae-sTeJILHOCTpr rreJroBeKa r4 KaK OAHOTO rrc KOMnOHeHTOB rvrnpOnOfr KyJrbTypbl.

3aAa.ra yue6noro [peAMera cocronr n SoprraupoBaHrln crlcreMbr xrIMI{rIecKIfD(

sHaH[fi - B€DKnefirurax $ar<ron, nouxrufi,,3aKouoB n reoperl{qecKlfx nonoxennfi,

AocrynHbD( o6o6qennfi Mr,rpoBo33pelrrecKoro xapaKTepa, s3blKa HayKrI, B



npuo6ilIeHr.rr4 K HarrHbrM MeToAaM no3HaHlrr npu r{3yrIeH}II,I BeIIIecTB kr

xrrMrrrrecKr,rx peaKrlnfi, n Qoprvruponannu *r pa3Burrr4r{ no3HaBareJIbHbD( yiraennft N

KX. nprrMeHeHr{[ B yre6no-no3HaBareJrrnofi Lr yre6Ho-raccneAoBarenrcroft

Aef,TeJrbnocrr{, ocBoeHpru [paBr{JI 6egonacnoro o6paulennx c BeIrIecrBaMn B

rroBcengennofi xfl{3Hrr.

fIpN rasyrenutr >{LrMvrr4 Ha ypoBne ocHoBHoro o6ulero oGparonauxn B€DKHoe

3HaqeHpre npuo6pen u rar.vre rIeJrL[, KaK :

QoprrlnpoBaHHe r{HTeJrJreKTy{rJrbHo parrurofi nprlrHocTra, roroeofi K

cauoo6pasoBaHnro, corpyAHrqecrBy, caMocroflTeJlbHoMy rlpru{lrl{ro peureHnfi,

cuoc o6 rlo it aganrnpoBarbc{ x 6rrcrpo Mernrrollr,rMcr yc JroBrlf, M xclr3H}I ;

HalpaBJrenuocrb o6yrennx Ha crrcreMararrecKoe npxo6rqeHue

o6yyaroqr4xcfi, K c€tMocromelsnofi rro3naBarennrofi AesrenbHocru, Ha) {HrIM

MeroAaM rro3Hanpnr, $opm,rpyrorrluM MorHBarIEro u pa3BuTrre cnoco6nocrefi r
)(I/{M'LTI';

- o6ecnerreHue ycnonr,rfi, cnoco6crByroqrx upuo6perenrrlo o6ytatougaMllc.fl

onbrra pa:noobpa:nofi Ae.f,TerrHocrtr, no3HaHr{fl E caMorlo3uauvlfl, KrrtqeBbrx

HaBbrKoB (ruroueerx KoMnereHrluft), rrMercrqrx yHnBepc€ulbHoe 3HarIeHrIe Anf,

pa3IIIqHbIX BnAOB .4e{TeJrbHOCTrI;

lpaMorHocrrl, B ToM qr4cJle yrraeuuft

oKpyxaloqero MIlp4 plc[oJlb3yf, 3HaHLIf,

- o6rscn.srr u oIIeHI{Barb f,BJIeHE{

lI OIIbIT, IIOnfIeHHbIe UpX Ifrc)n{eHul4

@opnrNpoBaHlde o6rqefi Qyuxqnonanrnofi H ecrecrBeHno-Hay*rofr

x]rlr./{]slLr, IlpuMerrrrTb rirx IIpn pemeHnl,I upo6neirn B noBceAHesHofr xH3HpI u

rpy4onofi AetreJrbr{ocrl4 ;

QoprvrnpoBaHr{e y o6yraroIqr4xcfl, D/MaHEcTI{qecKHX OTIrOrUeUnfi,

lonr{Maunrr'rleHHocru x}rMr{lrecKax snauutrr AIrfl nupa6omu gKoron{qecKu

qelecoo6pa3uoro noBeAeupr-fi B 6rrry s rpy4onofi Ae.f,TeJIbHocrI{ B IIeJUrx

coxpaHenlrf cBoero 3gopoBbt tI oKpyx€rcu1efi npnpogHofi cpeAbr;

- pa3Br{Trre Morr{Barlurr K o6yvenruo, cnoco6noctefi K caMoKoHTpoJrro u

caMoBoc[HTanr{ro Ha ocHoBe ycBoenr4f, o6rye.reroBeqecKax r{elrHocrefi,

roroBuocru K oco3HaHnorwy nrr6opy npoSnrrs. u HanpaBJIeHHocrI/t Aalrnefiruero
ooyqeHl4rl.

O6rqee qrrcJro rracoB, omeAdnnbrx'Anr rr3yrreHl{t xUMLIll Ha ypoBne

ocuoBHoro o6rqero o6paronaHr.rf,, cocraBJrrer 136 qacoB: n 8 rnacce - 68 uacoa (2
qaca B HeAeJrro), s 9 KJIacce - 68 qacor (2uaca n ne4emo).



C OAE PXAIII,IE OEYIIEHI,I'I

. 8 KJIACC
IlepnonaqaJrbrrble xrrMuqecKne noHflTIrfl
flpe4rvret y\Lrwvrr4. Ponr xI,[Mr{I{ B )KI43Hr,[ tleJroBeKa. Xrarvrug B ctrcreMe HayK.

Tela n BerrlecrBa. @r,rgnqecrore csoficrsa BerIIecrB. Arperauroe cocrotHlre
BerqecrB. flogsrue o MeroAax rro3HaHlrrr B xrrMnrl. I{prcrrre BelrlecrBa Lr cMecll.

Cnoco6u pa3AeJreuur cuecefi .

Arourr vr MoneKyJrbl. XxwaqecKne gJreMeHTbI. Cntvrsorbr xrlMlfttlecKltx
gJreMeHTon. flpocrrre E cJroxHbre Berrlecrsa. AroMno-MoneKyJrflpuoe )nreHrde.

Xrlturr.recratr ifoplryna. Banenrnocrb aroMoB xlIMIfttIecKI[x gJreMeHToB.

3aron nocrotHcrBa cocraBa BenlecrB. OrnocnreJrbuat arovtnas. Macca.

OrnocrareJrbHar MoneKynflpnafl. Macca. Maccosas gontr xr{MlfrqecKoro gJIeMeHTa B

COEAIIHCHHI{.

KonraqecrBo Berqecrna. Monr. MonrpHar Macca. BsaurvrocB{3b KoJIrIqecrBa,

Maccbr pr qlrcJra cTpyKTypHbx

xr{Mr{rrecKnx coe.rlldHennft .

eAflHlrq BerqecTBa. Pac.reTrr no Soprvrylana

nsr.{ecKne v x}rMr,rrrecKr.Ie tBJreHrIrr. XnMu.recKas peaKIIuf, rr e€ upu:naxu.
3axon coxpaHeHrirr Maccbr BellecrB. Xr.nranqecKue X)aBHeHwt. K;raccuQvKartrrfl,

xr{Mrrrrecrcrx peanlufi (coe4nnenvrg., pa3rror(eHr.rf,, 3aMenleHux, o6uena).

Xuil urJ e c xufi e xcnept uM eHm i
3HaKoMcrBo c xflMn.recrofi nocyAofi, nparurarru pa6orrr n la6oparopuu u

npnervrarrnn o6paqenux c na6oparopHbrM o6opy4onaHr{eM, I43}nreHI{e II onrlcaHrle

Surr.recrrrx csoficm o6pa:qoe HeopraHEqecKHX BerqecrB, nadnrogenue

$u:uvecrro< (mannenrae BocKa, Ta*larre rrb4a, pacrnpauue caxapa B crylrKe,

KIIneHr{e rd KoHAeHca\nfl, no4rr) r{ xprMurlecKrlx (ropenue cBeqn, rrpoKaJlnBalene

rr,reAsofi [poBoJroKr{, B3araMoAeficreue MeJra c KucJlorofi) xnneHIafi, na6moAeHue pI

orrr{caHrae [pu3HaKoB nporeKanyrt xrrMrrrrecKrlrx pearqufi (pasnoxeH?Ie caxapa,

B3ar{MoAeficmue cepnoft Kr4cJrorbr c xJropulona 6apux, pa3Jlo)KeHrre nrApoKcuAa

MeAH (II) upu HarpeBanurd, B3auMogefictnne )KeJIe3a c pacrBopoM coJII4 rvre4n (II),
n3yqeHpre cnoco6os pa3AeJreHlnr cMecefi: c uonaolqblo MarHura, SunrrpoeaHple,
BbrnapuBaHr.re, AlrcTarrrsr\yt-'9 xpoMaTorpaQ4f,, npoBeAeHrle oqLIcTKH noBapennofi

coJrr{, sa6lroAenne u onracaune pe3ynbraroB npoBeAeHr4f, onbrra,

nnnrocrpr.rpyroqero.3aKon coxpaHenrd{ Maccbr, co3AaHne uoAenefi MoneKyJI

(urapocrepxuearrx).
Baxnefiurue npeAcraBlrreJrlr HeopranrlrrecKrlx BeulecrB

Bor4yx - cMecb rasoB. Cocras Bo3Ayxa. KracnopoA - gJreMeHT [I npocroe

BerqecrBo. HacoxgeHr4e Kr.rcnopoga B [pupo.qe, Qusuuecrue Lr xLIMI{qecKI,Ie

csoficrsa (pearqun ropenux). OxcuArr. flpmrrenenue KI/tcJIopoAa. Cnoco6rt



floJryqeur,rr KucnopoAa B na6oparopLtu H npoMbriluleHHocrl{. Kpyroaopor
KrrcnopoAa B npr{poAe. OsoH - aJrnorpawnafr uogn$uxaql{f, KrrcJlopoAa.

. Ten.nonofi e$$eKT xr4Mlr.recKofi peaKrlnr{, TepMoxr,rMr4rrecKr{e ypaBHeHI4lI,

9K3o- n srrAorepMuqecKne peaKr$.rn. Tonraso: yroJrb u MeraH. 3arpxurenue

BO3A)D(a, yor{JreH}re [apHr/rKoBoro e$$eKTa, pa3pyrueHr{e o30rroBoro cJlot.

Bolopo.q oJreMeHT kr npocroe Berr{ecrBo. HaxoxAeur{e BoAopoAa B

lpupoAe, Surrauecrne u xrrMurlecKr{e csoficrsa, [pr4MeHeHue, cuoco6rr

loJrf{eH}rr. Kucnorrr }I coJru.

Morxpnufi o6r€rra ra3oB. Pac.I€rrr rro xuMuqecKLIM ypaBHeHI{f,M.

@usuqecrcEe ceoficrsa Bogbr. Bo4a KaK pacrBopureJrb. Pacrnopu.

Hacrrqennbre u HeHacbrrr{eHnbre pacrBopbl. PacrropuMocrb BerrlecrB B BoAe.

Maccoear Aorrx BerrlecrBa B pacrBope. Xprrr,rnlecKl4e csoficrea BoAbr. OcnosaHut.

Ponr pacrBopoB B rrpupoAe r{ B }K}r3Hr/r rreJroBeKa. Kpyronopor BoAbr B rlpupoAe.

3arpxsneHue [pupoAnbrx no4. Oxpamau oqucrKa rlpupo.4Hbrx BoA.

KnaccnSuKaqur HeopraHr4rrecKriD( coeAunenufi. OrcIaAu. K.nacczSvKar$rs,

oKcHAoB: coleo6pasyroqne (ocnornrre, KpIcJIorHhIe, arvr$orcprmre) n
neco.neo6pa:lyau{ue. Houenxnurypa oKcHAoB. @ugra.recKue n x}rMnqecKne

ceoficrea oKcrrAoB. llorryuerue oKctrAoB.

OcnosaHr,rtr. K;raccuQuKarlprfl ocnorarrufi: rq€roqu H HepacrBopltMble

ocHoBanr4t. Houenrcnsrypa ocnosaHufi. @usuqecKure u xr.IMl{rlecKrre csofictna

ocnoBaHlrfi . llonyteHl{e ocnosaHufi .

Krac.norrr. KnaccprQuraqur KncJror. Houenxnurypa Kl{cnor. @Iasuqecrne kr

xuMraqecKae csoftcrga Kr{cJror. Psa aKT[rBHocrH MeTaJIJIoB H. H. Sexerosa.

flonyuenue KHcJIor.

Corur. Houenruarypa conefi. @nswrecKue [r xpIMLIqecKne ceofictsa corefi.

flonyrenne corefi.
fenetuqecKaf, cB{3b Mex(Ay KJraccurMr.r HeopranuqecKllx coe4ranennfi.

Xtt*t urt e a<u fi a xe n ep ht|, eHm i
KaqecTBeHHoe onpeAeJreHlre coAepxaHrrn Kr.{cnopoAa B Bo3,4Jrxe, Iroq IeHI4e,

co6xpanue, pacrro3HaBaHlre ,t n3frenue csoficrs KllcJropo,qa, na6nroAenne

B3auMoAefictr,ufl, BerrlecrB c KracnopoAoM H ycJIoBLrt Bo3urlKHoBer;rafl. *r

rrpeKparqenus. ropeHI,IJI (noxapa), o3HaKoMneHI,Ie c o6pa":qauu oKcr{AoB tr

o[ncaHr{e I/D( crofictr, IIOJD teHLIe, coonpanNe, paclo3HaBaH]Ie u r{3)rueHl{e

ceoficrs BoAopoAa (ropenue), nsar,ruoAefictsue BoAopoAa c oKcuAorr,r ueAu (II)
(soeuoxno EcnoJrb3oBaune BuAeoMarepna-rror), na6nroAeHl,re o6pasqoe BerrlecrB

KOJrr/rrrecTBoM I uolt, uccneAoBalllkre oco6enHocrcft pacTBopeHr.l' BeIrIecTB c

pasnra.trofi pacrBopr{Mocrbro, [p]rroroBneHr{e pacrBopoB c onpegen€nnofi

naaccosofi Aonefi pacrnopeHHoro BeulecrBa, B3al4Mo,{eftcrsue Bo,{bI c Mer€urJr€tMl4

(narpnerra v Krurbrlr4eM) (ro:rraox(Ho rilcrroJlb3oBaHue BugeoMarepualor),



r4ccneAoBanve o6pasqon HeopraHr,rqecKax BeIrIecrB p€I3ruqHbrx KJraccoB,

.. Ha6nloAeurre r{3MeHeHr{r orq)acKr/r HHAHKaropoB B pacrBopu( KlrcJror u rqenovefi,

H3f{eHue BsanMoAeircrsvs. oKcr4Aa MeArr (II) c pacrBopou cepHofi KpIcJIorbI,

Kr{cJror c MeraJrJIaMu, pearqr,rfi nefirparu3ar$/ru, rroJrfreHue HepacrBoplltMbrx

ocuoBaHrrfi, nttrecneHrre oAHoro MeraJrJra ApyrHM rI3 pacrBopa coJrr4, peurenrle

sKcnepuMeHTtlrrbr{brx 3aAaq ilo reMe <<Baxnefiurne KJlaccbr HeopraHI4rIecKHX

coerunenprfi>>.

[epnogn.recrcufi 3aKoH *r llepno4urrecxafl cncreMa xrrMrrqecnrlx
gJreMeHToB A. UI. MenAeneena. Crpoenue aroMoB. Xnuuqecrcas cBflgb.

OrcncnnteJrbno-BoccranoBrrreJrbrrbre peaKIIr{H

fleprue norrbrrKu maccu$uKarlnu xuMrlqecKrD( sJreMeHToB. flonxule o
rpyrrnax cxoAubrx gJreMeHToB (ulerouHrre u qenoqHo3eMeJlbHble MeraJIJIbI,

ralroreHbr, Hueprnbre ra:ar). Sneuesrrr, Koropbre o6pa:yror anaQotepubre oKclrAbl

u n4ApoKcplAbr.

flepuogn.{ecKprfi 3aKoH. flepuo4n recKzlfl cr{creMa xr{MHrIecKHx sneuenron ,{.
V. Menqereesa. KoporronepnoAHzrfl H AJllrHHonepnoAH€tf, $oprvrrr
fleprao4r.recrcofi cucreMbr xuMrrrrrecKriD( oJreMeHToB [. H. MenAe.neera. flepuo4rr
n rpy[rrbr. @ngra.recrufi cMbrcJr rrop{AKoBoro HoMepa, HoMepoB rlepr4oAa v.

rpyllnbr SJreMeHTa.

Crpoenne aroMoB. Cocras aroMHbrx rAep. Irlgotonrr. Snerrponrr. CtpoeHl4e
gJreKTpoHHbrx o6ono.rerc aroMoB nepBbD( 20 xr{Ml4qecKux sJIeMeHToB

flepuogu.recrofi cprcreMbr A. 14. MenAeneena. XalamepncruKa xrrtMI4rlecKoro

sJreMeHTa rro ero [oJroxeHr4ro B llepuo4u.recxofi cl4creMe A.I4. MenAeneesa.

- 3aKoHoMepHocrx H3MeneHr/tfl paryTyca aroMoB xuMrltlecKax gJreMeHToB,

MeraJrnuqecKrlD( rr HeMeraJIrHqecKID( cnoficre no rpymrall u nepl4oAaM.

3naqenne flepllo4n recKoro 3aKoua u llepuo4ryecrcofi clrcreMbl xlrMnqecKrax

gJreMeuroB AJrfl pa3B[T]rrr HayKrr r{ rlpaKrrrxn. ,{. lI. MenaeJleeB - yreHrrfi n
rpaxAaHlrH.

Xul{nqecras cBr3b. KoeaneHrHa.{ (noupuax n Heuotapnax) cBt3b.

3lerrpoorpr,rrlareirbnocrb xlrMlrlrecKlltx gJIeMeHTo e. I4olarrafl. cBt3b.

Crenenr oKncJreHlrrr. OrucJrlrreJrbHo--BoccranoBuTenbHble peaKIItII{.

flpoqeccrr oKucJreHwr pr BoccrauoBJreHr,Ir. Oxprcnprreilnu BoccraHoBI,ITeJIH.

Xtuw uve c xu fi e xc nep unteHma

r43f{eH}re o6pasqon BerrlecrB MeraJrJroB u HeMeraJIJIoB, B3al{MoAefrcts[e

ruApoKgr4Aa rIr{HKa c pacrBopaMn K}IcJror n rqero.refi, npoBeAeH[e orIbIToB,

r{JlJrrcCTpr{pyron*rx [prrMepbl oKHcJrI,[TeJI6Ho-BOcCTaHOBI4TeJIbHbtX

(ropenue, peaKrlr{r{ pa3nox(eHaf,, coeAnnenux).

Mearcnpedmemnorc c6nsu

peaKrlr,rpr



Peanusaq[rr Me)KnpeAMerHbD( cssgefi npu vspenvw xHMHtr B 8 KJIacce

.. ocyrqecrBJrrerc.f, qepe: acnoJrb3oBaHne KaK o6rryrx ecrecrBeHHo--HafrHbrx

nou.ttufi, TaK I{ norutnfi, rBnflrcIrllrD(cr cucreMHbrMrr AJlfl orAeJlbHbrx npeAMeroB

ecTecTBeHHo--HayqHofo III,IKJIa.

O6rqne ecrecrBeuno--Ha) rHbre rroHrrwr: Ha)rrrnbrfi Qarct, rrfirore3a, Teoplrt,

3aKoH, anaiantrg, cLrHTe3, xlaccuSnKarlvs., [epl4oAr{qHocr6, na6nrogenne,

sKCrrepuMeHT, MOAeJII4pOBaHI{e, g3MepeHl4e, MOAeJrb, flBJIeHrIe.

@usuKa: Marepafl, aroM, gJreKTpoH, [poroH, uefitpott, pIoH, rryKnplA,

u3ororrbr, paguoaKTr{BHocrb, MoJreKyna, SJleKTpr{rlecrraft 3apsA, BelrlecrBo, TeJIo,

o6t€u, arperarHoe cocrorHrre BelrlecrBa, ra3? $Nsr.recrue BeJrLrguHbI, eAl4Hprrlbr

H3MepeHu.s, KocMoc, rrJlalrerbr, sr€egrr, Comrqe.

Fraonorlrs : Sorocunre3, AbD(aHrEe, 6uocSepa.

feorpa$nx: arMoc$epa, rugpoc$epa, MI{HepanbI, ropHble nopoAbl'

rroJre3Hbre lrcKo[aeMble, TonJr]IBo, BoAHbre pecypcbl.

9 KJIACC
Beulecrno Ir xnMnrrecKafl peaKllrls
flepuo4ra.recrufi 3aKoH. flepuoguqecKat cucreMa xr{MplqecKux eJleMenror,{.

14. Menqeneeea. Crpoerrae aroMoB. 3aronouepHocrl,t B rI3MeHeHI,ruI ceoficrs

xtlMlrrrecKr4x gJIeMeI{ToB nepBbrx rpex [epuoAoB, KarrvIs., Kuulbllr{fl 14 ax

coe4unenufi B coorBercrBuu c [oJroxeHl4eM gJreMeHToB B flepnognuecxofi

cHcTeMe [r cTpoeH]IeM I4x aToMoB.

Crpoenne BerqecrBa: BuAbr xr{Mr4qecKofi cessu. Tunrr KpncraJlnuqecKplx

peruEror, 3aBucr4Mocu csoficrB BetrIecrBa or rrrna KpplcranJlnqecrofi peu€tru n
- BHAa xuMnrlecxofi cBt3LI.

Knaccn$vnarlnfl, pr HoMeHKJrarypa HeopraHuqecKax BeIrIecrB. Xuulrqecxr.re

csoficrsa Berr{ecrB, oruocflqvxcfl, K pa3nLIqHbIM KJIaccaM HeopranrlqecKlrtx

coeAl{Helrnfi , renetl{rlecK€Ifl cBt3b HeopraHrauecKlrx BeulecrB.

KnaccuSuKarlxf, xnMrfrrrecKlrx pearqnfi no pa3JrrrqHblM npI,I3HaKaM (no uncny
pr cocraBy ) {acrByroq[x B peaKrluu BerrlecrB, no relnoBoMy eQ@erry, no

IBMeHeHnro creuenefi oKHcJreHIlf, xrIMIdrIecKL[x gneMeHToB, no o6parnMocrn, rlo

fracruro Kararru3aropa). 3rro- ra gHAorepMI4rIecKHe peaKIIHIa, TepMoxpIMI4qecKHe

ypaBHeH11{

flousrue o cKopocrl,I xrlMrrrlecKofi pearqnn. flonxrue o6 odparauux n

neo6paruMbrx xnM4qecKax peaKrlr{f,x. floHstue o roMorenHbrx I{ I'ereporeHHbx

peaKurryrx. IIorLf,Tue o Karanprse. florsrue o xlIMI4rIecKoM paBHoBecdu. @axropbl,

Bnunron1rre Ha cKopocrb xNiar,r.recroft peaKqlllr 14 [oJroxeHple xuMurlecKoro

paBHoBecr4f,.

OxucnureJrbHo-BoccraHoBureJrbHbre peaKIIElr, enexrporllrrrfi bananc

. oKr{cJrr{TeJrbno-BoccraHoBplTenrnofi peaKrll{u. Coctannenue ypaBHeHHI4



oKr{cJrHTeJIbHO--BOCCTaHOB}rTeJrbHbrX peaKqaft C ECrrOJrb3OBaHr{eM MeTOAa

gneKTpoHHoro dailanca.
. Teopnr sneKTpoJrrlrrr{qecKofi Anccouuarlull. SnemponuTbr I{ HegJIeKTpoJI}ITbI.

Karuonrr, aHlroHbr. Mexann3M Aprccorlrdarlnu BerrlecrB c pa3rlrqHblMpl BIIAaMI,I

xr{MlrqecKofi csr{gn. crenenr Arrccoquaquu. cnnrHbre rr cna6rre sJreKTpoJrrrrbr.

Pearquu rroHHoro odrraesa. Ycnoer.rf, nporeKaHlrrr pearcqnfi I4oHHoro o6uena,

rroJrHbre vr corparqdnnrre rrouubre ypaBHeHrar peaxqufi. CBoficrsa KEcJIor,

ocnosaHufi H conefi B cBere qpeAcraBnenvfi o6 sJleKTponurnrecxofi

AlrccoqIaaqrarE. Ka.{ecrBenHbre peaKrlupr Ha r{oHbr. floH.f,rlae o DIApoJIuse corefi.
Xtuvt urtec Ku il o xcnep uiuewma

o3HaKoMJreHIae c MoAensMH Kpucr€rJrJrlrqecKl{x peru€tor HeoprauntlecKllx

BerqecrB * MeralrJroB H HeMera"JrJron (rpaQvrra kr anuara), cJloxHbrx BeIrIecrB

(xlopu4a Harpur), uccneAoBanr{e 3aB}rcr{Mocr}r cKopocrl{ xr4M}IqecKoft peaxquu

or rosAeftcreus pa3nr{rlHbrx Qarcropor, krccfie4oBanrre oneKTpolpoBoAHocrll

pacTBopoB Berr{ecTB, npoqecca Ar{ccoquarlr4r{ Kr{cJroT, rqenoqeu kr coJIerI

(sosuoxno r{cloJrb3oBanne BEAeo naarepnanor), npoBeAeHLIe orrblToB,

rrJrJrrocrpupyroulx npu3HaKH nporeKaHru peaxqnfi r{oHHoro o6uena

(o6pa:onaur{e ocaAKa, BbrAeneHue ra3a, o6pasonanue no,4rr), o[brroB,
r{JrJrrccTpHpyrorq}rx [prrMepbr ors,rcJruTerbHo-BoccTaHoBl4TeJlbHbfx peaKrlau

(ropenne, peaKrlur,r pa3nox(enr,{fl, coeA}rnsrrux), pacno3HaBaHrre HeopraHI{qecKI,D(

Berr{ecrB c rroMorrlbro KaqecrBeHHbrx peaxqufi Ha }IoHbr, perrreHple

sKCrrepLIMeHTaIIbHbrX 3aAaq.

HeuerarJrbr H r{x coeAlrHeurrfl

O6uas xapaKTepucrr{Ka r€rnoreHoB. Oco6ennocrLr crpoenu aroMoB,

xapaKTepnbre crerreHu oKrrcnenus.. Crpoenue u $nsuvecKl4e csoftcrea qpocrhrx

BeIrIecrB ftuoreHoB. Xnlruqecxue ceoftcrsa Ha [pI,IMepe xJropa

(n:aurraogeficrnue c Mer€urJraMrr, HeMerarrJlaMn, rqenouar"ru). XlopoaoAopoA.

Coranax KEcJIora, xltMnrrecKrle csoficrBa, ttoJr)trIeHue, [p[rMeHeHlle. ,{eficrnue
xJropa rr xJropoBoAopoAa Ha opraHrtM qeroBeKa. Baxnefirune xJloprIbr I,I rrx

HaxolKAeHHe B flpnpoAe.

O6rqar xapaKTepr{cruKa sJreMeHTon VlA-rpynnbr. Oco6ennocrll crpoeHl{f,

aToMoB, xapaKTepHbre cTerreHr oKHcJreHrlrf,.. crpoeuue ra $nsu.tecKl4e csoficrsa
rrpocrbrx BetrIecrB - Kr{cnop oila u cep6r. AmorporrHbre rvro,4nSxxar1krvr KncJropoAa

rr cepbr. Xmanrecrue croficrBa ceprr. CeponoAopoA, crpoeHrle, Snsra.recKrle H

xr/rMnqecnue csoficrsa. OrcHAbr cepbr KaK npeAcraBHTeJII{ KHcJrorH6x oKcI4AoB.

Cepnax Kr;rcJrora, $nsr.recrue vr xuMlrrrecKr{e croficrsa (o6ruue KaK

npeAcraBr4TeJn KJracca Kr{cJror u cneqn$nuecrue). Xu}u,r.recrue peaKIIr,In,

nexalqrae B ocnoBe [poMhrruJreHHoro cnocoba norryqeHldt cepnoft Kr{cJlorbr.

flpuueneHue cepnofi rr,rcnorrr. Cowr cepnofi KucJrorbr, KarlecrBeHHas peaKrdl,Irl Ha



cyJrb$ar-noH. HaxoxAeHue cepbr u ee coeAuneHuit s npllpoAe. XzMnlecKoe
3arpr3HeHue onpyxaroqefi cpegu coeAuneHLrltvtkr cepbl (rncrornrre Ao)KAI{,

3aqpr3ueHr,re Bo34yxa n soAo€uon), cnoco6rr ero [peAorBpallleHux.

O6rqar xapaKTepprcrprKa DJreMeHTon VA-rpyflrrbl. Oco6estrocrl/t crpoeurlr
aroMoB, xaparcrepHbre crefleHrr oKr{cJreHurr. Arot, pacnpocrpaHeHr,re B npr,Ipo.qe,

$nsr.recrue u xuMlrqecKue croficrsa. Kpyronopor iBora B npl{poAe. Auunax, ero

Qnsu.recrue uxnvrwrecKrfte csoficrsa, noJrJ reurre v npnMeueur{e. Co;rra aMMolrlvIr.-

nx $usrauecKr{e pr xr{MrlqecKr{e csoficrea, [pr{MeHeHHe. Ka.IecrneHH€tt peaKrlufl Ha

HoHbr aMMoHtIg. AsorHat KrrcJlora, eE norryueHl{e, $usuuecrne I4 xHMI{qecKkIe

csoficrsa (o6que KaK [peAcraBraTers KJracca KlrcJror 14 cnequQra.recrue).

tr{cuonrsoBaHr4e Hr,rrparoB u co.nefi aMMoHHrf, B KaqecrBe MnuepanbnbD(

ygo6peurafi. XrarrarrecKoe 3aqpr3uenlre oKpy)Karoqefi cpeAbl coeAl4HeHvrlr.u EBora

(rucnoturre AoxAL1 3arpf,3HeHple Bo3AJrxa, rIoqBbI u ro4o€uoa). @oc$op,

€urJrorpo[Hbre MoAuSnraqnu rpocipopa, $uru.recKple u x]IMuqecKLIe csoftcrsa.

Orca4 $ocrfopa (V) nr QocQopnar Kr{cJrora, SnsuuecKl{e H xlrMlftecKue cnofictna,

rroJrfrenue. ?Icuolb3oBanr4e QocSaron B KaqecrBe MrIHepaJIbHhIX yAo6pennfi.

O6qar xapaKTepucrnKa sJreMeuToe IVA-rpynnbl. Oco6estrocrlr crpoenl,rt

aroMoB, xapaKTeprrbre creneHr{ oKr,[cJreur4fl. Yrnepog, €lJIJIorporIHbIe

ruo4nsll arlrrvt, pac[pocrpaHeHrle B npnpo,{e, Suenvecrule u x}IMuqecKue

csoficrea. A4cop6qu{. KpyroBopor yrnepo4a B rlpupoAe. OrcuAbI yrnepoAa, vx.

Suenuecxue 14 xuMuqecKue csoficrsa, 4eficrene Ha xllBbre opraHu3Mbl,

nonyreHue r4 rrpr4MeueHue. 3nororrrqecKne npo6neuu, cBs3aHHbIe c oKcuAoM

yrJrepoAa (IV), runore3a rno6anrHoro noreIUIeHLts KJIHMara, napnurorrrfr

erf$exr. Yronruas Kr/rcJrora ra e€ conu, ror $usnvecKple u xrrMl{qecKlte croficttra,

rroryqeHue kr npr{MeHeHne. Ka.recreeuHarl peaKrlaf, Ha rap6oHar-uoHbl.

IrlcnonrsoBagne xap6onaron n 6rrry, MeArrrlnge, rlpoMbrrrrrregHocrvr u ceJIbcKoM

xo3-srlcTBe.

llepnona.rarrbHhle rroHtrlrf o6 oprarurrrrecKlrtx BeulecrBax KaK o coeAI4HeHHf,x

yrnepoAa (ueran,3TaH, grr{Jren, arlerr.ureH, graHoJI, rnHIIeprIH,ylrcycnas. rncnora).

flpnpo4nrre rIcroqHLIKH yrneBoAopoAoB (yrolr, npupo4Hufi f8, ue$m),
rrpoAyKrbr r.rx repepa6orrr.r (6en:uu), rx poJrb B 6ury u upoMbIIrIJreHHocrtI.

flonxrue o CnolornqecKr4 Bax(Hbrx BerrlecrBax: )Kl4pax, 6enax, yrneBoAax - Ir I{x

ponra B )Kr{3Hu qeJIoBeKa. Marepu€IJrbHoe eALIHcrBo oprauurlecKlD( r{

HeopraHr4rrecKrrx, coqAnnenufi .

Kpervtrnfi, ero Su:nuecrue kr xrrMurrecKr.re cnoficrsa, noJ$lIeHI{e kr

npr,rMeHeHI,Ie. CoeArarrenras {peMHI[fl B flpupoAe. O6qere npeAcraBneunfl, o6

oKclrAe SpeMuraf, (IV) u KpeMHr,reBofi xncnore. CuruKarbl, IIX ncrloJlb3oBaur{e B

6rrry, B rrpoMbllrrJrennocrra. Baxcnefirulre crpoareJrbHble Marepl4Eurbr: KepaMrrKa,



creKJro, qeMeHT, 6erou, xeneso6eron. flpo6leurr 6esonacHoro HcrroJlb3oBal{Ilg

crpor{TeJrbubrx Marepr,ranoB B [oBceAnernofi )Ku3rrr{.

. Xu*turtecxurt ?KcnepufiteHma

H3J reHpre o6pa:r1on HeopraHlrrrecKriD( BeulecrB, csofictn consnofi KI{cJIorbI,

npoBeAeHr{e KaqecrBeHHbD( peaxqnfi Ha xJropuA-rroHbr u na6nrogeHrre npr{3uaKoB

ux nporeKaHut, orrbrrbr, orpaxaroque $Ia:Nvecrue n xHMHrIecKHe csofrcrsa

raJroreHoB ?r r4x coeAprreHufi (nosuoxno rrcnoJlb3orlamue BltqeoMarepnanon),

o3HaKor\rreHlre c o6pasqarrar xJroplrAoB (raaoreungon), o3HaKoMJIeHpIe c

o6pa:qarrau cephr vr e€ coeAuHeHvrrlr.vr (nosnaoxno ucrroJlb3oBaHue

Br{AeoMarepuanor), na6nro4enue rrpoqecca o6yuueanus. caxapa noA Aeficre[ela
KOHTIeHTpI{pOBaHHO14 cepnofi KHcJIorbI, pl3freHue XI{MHqCCKI,D( CBOI4CTB

pae6annennofi cepnofi KucJrorbr, npoBeAeHue KarrecrBeHnofi peaKIIrIIl na cynrQar-
r{oH }r na6ruoAeHne nprr3naKa e€ upoteKaHr{n, o3HaKoMneHue c SrcuuecKHMH
cnoficrsal{u a3ora, (pocrpopa v r,lx coeAranenrnfi (aosuoxno I{crlonb3oBaHl4e

BuAeoMarepnanon), o6pa:qaurr a3orHbD( r rfoctpopnrm ygo6pelrrttir, noJDnIeHrIe,

co6upauue, pacno3HaBaHrre u H3;n{eHr{e cnoftcrs aMMnaKa, rrpoBeAeHue

KarrecrBeHHbrx pearqzfi Ha vror aMMoHE u SocQar-xoH u I{3f{eHHe rIpH3HaKoB

rx [poreKarrrrf,, B3a]rMoAeficrsne KourleHTprrpoBanHofi arourofi Kl4cnorbr c MeAbro

(noruoxno ucrronb3OBaHr{e BIL{eoMaTepnalon), Lr3)rueHrre naoAenefi

rqpucraJrnrqecKltx peru6ror alrMa3a, rpa$nra, fiyruepexa, o3HaKoMJIeHXe c

fipoqeccoM a4cop6qnu pacreop€HHbrx BeIIIecrB aKTHBHpoBaHHbIM ymdu LI

ycrpoficrBoM nporlrBora3a, rroJq reHue, co6rnpanue, pacno3HaBaHue ]I H3] {eHue

csoficre yrneKlrcnoro r€LBa, rrpoBeAeHue KaqecrBeHubrx pearqufi na rap6oHar pI

CI4JIHKAT-I{OHbI uI 
'I3}n{eHUe 

nppI3HaKOB I/D( npOTeKaHI'I{' O3HaKOMIIOH}I9 c

crnmlratnofi [poMbIImeHHocr]I, perneHl{e gKcnepI,IMeHT€uIbHbIxrrpoAyKrII{eu

3aAaq rro reMe <<BaxnefiIrule HeMeraJIJIbI rz.ulx coeAIiIHeHI,ID).

Merannnr lr ux coe.uurrenlrfl

O6qar xapaKTepucrnra xr,lMlrrrecKax gneMeHToB - MeraruIoB Ha ocHoBaHHH

ux rrorox(enn.tr B fleprao4nvecrofi cucreMe x]IMuqecKI/D( gJIeMeHToB A. VI.

MenAe.neeBa lr crpoeHr.rr aroMoB. Crpoenne MeraJIJIoB. Meralnnqecrat cBt3b I{

Mera[rr4rrecKafl KpncraJrnuqecKaf, peru€rxa. 3nerrpoxrarvru.recxufi ptA

Hanpsx(eHnfi uerairron. @rasll.recKue u xur\d.IrtlecKne csoficrna MeraJIJIoB. O6que
cuoco6rr noJr5n{eHnr MerarrnoB. flosxrue o Koppo3r{H MeraJIJIoB, ocnoBnbre

cuoco6rr 3arrlraTbr r.D( or Koppo3]rn. Crrrtasn (cranr, .ryryH, AropaJlloMurtnit,

6poHsa) rr r4x rrpHMeHeHHe r 6ury u npoMblllneHuocrrl.
Il{eno.rurre MeraJrJrbr: rronox(eHue n flepno4rasecrofi cl4creMe xHMLIqecKID(

gJreMeHTon .{. }I. MenaeJreeBa, crpoeHr,re rax aroMoB, Haxo)KAenr{e B npnpoAe.

rasn.recrne rr xlrMurrecKr4e crofcrna (na [pHMepe Harp]Itt u ranwa). OrccuArr n



rlrApoKclrAbr Harpur kr Kurrrur. flpulaenenue uleroqHbD( MeruurJloB rr

coeAruennfi.
. LlleroqHo3eMeJrbgbre Mer€rrrJrbr uarnufi H ramqrafi: [oJIoxeHI{e

flepuo.q.ruecrofi cprcreMe xrrMr{qecKax gJreMeHToB A. VI. MeHAeneeBa, crpoeHne

r{x aroMoB, rr€rxox(AeHrre B nprrpoAe. QragrrecKr4e rr xr{MrrqecKl{e ceoftcrsa MarHlLf,

vr Karrbrlurr. Baxnefimrae coeAr{HeHrlrr KaJrbr1l{t (orccu4, rllApoKcrrA, co.nu).

X€crrcocrb BoAbr pr cnoco6rr e€ ycrpanenrrfl.
Aruounnnfi: nonox(enr.re e llepaogz.recrofi clrcreMe xltMl,IqecKux gJIeMeHToB

[. 14. MenAeneeBa, crpoeHue aroMa, HaxoxAeHue B [pprpoAe. @r,rsn IecKI{e Ir

xnMr{rrecKr,re csoficrsa aJrroMrrrurar. ArrallorepHbre csofictea oKcHAa H rxApoKc}IAa

AJI}OMI4HI{'T.

Xenego: [onoxeHne n fleprroAnuecKofi cucreMe xnMrIqecKIlD( eteueuroe {.
W. Mengeneena, crpoeuue aroMa, HaxoxqeHue B rrpprpoAe. @prgu.recrne kr

xr{MrrrrecKr{e ceoficrsa )r(eJre3a. Orcragrr, n{ApoKcrIAbI u conu xeJle3a (II) n xeJle3a

(UI), r.D( cocraB, cnofictna ll no[ytleHlle.
Xuw auecxa fi e xc nep urrewm2

o3uaKoMJreurde c o6pasqauu Mer€rJrJroB pr clJIaBoB, vIx Qusruecruuu
ceoficrnauu, pr3) reHrre pe3ynbraroB Koppo3npl MerailroB (eoauoxno
prcrroJrb3oBaHr{e BuAeoMarepraanon), oco6eunocreft B3aplMoAeficrrux oKcrrla

K€rJrbrlurr Lr :aurpurfl c soAofi (roruoxHo HcrroJlb3oBaHue BrrAeoMarepraanoe),

LrccneAoBaHr{e csoficrn xecucofi BoAbr, 4pollecca ropeHl/tt x(eJle3a B Kr4cnopoAe

(rosrvroxuo ucrroJrb3oBaHr{e BuAeoMarepnaron), npn3HaKoB nporeKarrnfl

KaqecrBeHHbD( pearqnfi Ha uoHbr: MarHI4rI, K€tiIbIIr{t, €urloMr{Hllfl, IIIHKa, xeJle3a

(II) u x(eJre3a (III), MeAr'r (II), na6nro.qeHne u orucanr{e qpoqeccoB oKparruBanus.

rrnaMeHu r,rouaMrr :aurtrrrn, K€rJrr{fl pr K€uIbrI[rI (ro:uoxHo HcnoJIb3oBaHpIe

Br{AeoMarepraaloa), r4ccJreAoBanure au$orepnrm ceoficrB n{ApoKcuAa arrroMI{HI,Is

tr rrrApoKcr,rAa rInHKa, perueHue gKcrrepr{MeuTeurbHbrx 3aAaq no reMe <<BaxHeftrune

MeTailIbI lI IlfX CO0AHH€HIID).

XlrMus r{ oKpy?Karorqafl cpeAa

Berqecrea u Marepr,raJrbr B noBceAHennofi xfl{3uu rIeJIoBeKa. EesonacHoe

HcnoJrb3oBaHr4e BerrlecrB rr xuMurrecKr,Ix pearcqnfi r 6ury. Ilepeax [oMoIIIb rrpu

xl{M}IqecKr4x oxorax pI oTpaBJIeHulD(.

XraMrl.{ecKoe 3alpfl3HeH}re oKpyxftlroulefr cpe4u

KoHrIeHTparyfl BeIrIecrB, Aarlee - IIIK). Ponr xHMI{rI

npo6reu.
Xtuwurt e cxufi e xenep uJwewm:

Lr3freHlre o6pasqor MareprraJroe (creruo, cnJIaBbI MeraJIJIoB, [oJIIiIMepHbre

uarepuanrr).

(npe4enrHafl AorrycruMas
B perlreHr{r{ 3KoJlorHqecKnx

MeucnpeduemHwe csfl3u



Pearusauns MexrpeAMerHbD( cnxsefi upu Llep;elalrruT xutvruu e 9 KJracce

ocyrqecrBnsercff qepe HcloJrb3oBaHr{e KaK o6rqn ecrecrBeHHo-Ha}nrHlp(

uoumufi, TaK r4 noruuafi, rBJurroqr.D(cfl clrcreMHblMrr AJUI orAeJrbHbrx [peAMeroB

ecTecTBeHIIO--Hayr{HOrO qUKJIa.

O6rryre ecrecrBenrro-Ha)nrnbre rroH.f,Tr4t: Ha)^rubrft $arr, n{rrore3a, 3aKoH,

Teopr4f,, anaJrvr3, cI{HTe3, xxaccu$uKarrrrfl, nepl4oltrqHocrb, na6mogenne,

3KCnepI4MeHT, MOAenIrtpOBaHUe, IlBMepeHI{e, MOAeJIb, fiBilel/,iUte, napnHrOnrrfi

s$$err, TexuoJlon{f, , Marep}raJrbr.

@ugrara: Marepng, aroM, gJreKTpoH, nporon, HeftTpoH, HoH, rryKnuA,

rr3ororrbr, papoaKTllBuocrb, MoneKyJra, 3JreKqpr.r.recKr,Ifi 3ryr4, npoBoAHlrKI4,

noJryrlpoBo,qrilrKl{, Ar,rgneKTprrKrr, $orosneuenr, BelrlecrBo, TeJro, o6r€m,

arperaTHoe cocTo{Hue BerqecrBa, ra3, pacTBop, pacTBopHMocTb, KpucTaJIJII4rIecKaf,

peruEma, crrJraBbr, $uer.recrr{e BeJrrrquHbr, eApIH}rIIbr rcMepeHruI, KocMI{rIecKoe

rrpocrpaHcrBo, ruranerbr, sn6sgu, Connqe.
ENonorprs: $orocnHTe3, AbD(aHue, 6nocQepa, gKoclrcreMa, MHHepaJIbHbre

tlo6penlu, Mpr4pooJreMeuTbr, MaKpogneMeHTbr, [r4TareJrbnrre Berl{ecrBa.

feorpa$nx: arMoc$.pu, rx4poctpepa, MI{HepaJIbI, ropHble nopoAhl,

rrone3Hbre LrcKorraeMble, TonJIpIBo, BoAHbIe pecypcbl.



IJIAHI{P)TEMbIE PE3YJIbTATbI OCBOEHIIfl IIPOIPAMMbI TIO

xr,rMHr,r HA yPoBHE OCITOBHOIO OEIIIETO OEPA3OBATTIIfl

JII{IIHOCTITbIE PE3YJIbTATbI
Jlu.rnoctHrre p$yirbrarhr ocBoenxrr nporpaMMbl ocnoBHoro o6lqero

o6pasonannfl Aocrrrrarorcr B xoAe o6yrenux xuvtnv B eAlrucrBe y.re6uofi u

Bocrrrrrareluroft Aef,TeJrbHocrl4 B coorBercrBlrn c rpaAHI[{oHHbrMLr poccuficrulur,r

coqr{oKynbTypHbrME kr AyxoBHo-HpaBcTBeHHbrMrr rIeHHocTtM}I, [pErrtTbIMrI B

o6qecree npaBnJraMu kr HopMaMr.r noBeAenrirur cuoco6crByror rlpoqeccaM

caMorro3H anvs' caMOpa3B krrlztg. E col{rtarull ar\urr o6yrarorqnxcx.

Jluqnocrrrnre p$yJrbrarbr orpax(aror roroBnocrb o6yranrqrxcx
pyroBoAcrBoBarbcr cracreuofi rro3rdrr.rBnbrx IIeHHocrHbrx opnenraqNfi Lr

pacuupeHue orrbrTa AerTenbHocrr.I na e€ ocHoBe, B ToM qllcJre B qacTLI:

1) narpnornqecKoro BocnHTaHIrfl :

TIeHHOCTHOTO OTHOTUeHHT K OTeqeCTBeHHOMy KynbTypHOMy, nCTOpIIITeCKOMy

14 HalnrHoMy HacneAulo, rroHlrMaHr.Irr 3Har[eHr4fl xrftrr,rqecrofi HayKn B xtr3Hn

coBpeMeHnoro o6qecrna, cnoco6nocrrr BJraAerb AocroBepnofi nn$opnaaquefi o

rrepeAoBbtx AocrH)KeHlIrx 14 orKpbrrr4rD( uupoeofi vr orerlecrBennoft xIlMIrIrt,

3alrHTepecoBar{Hocrr{ B Haf{Hbrx 3Haunsx o6 ycrpofictBe Mr,lpa ra o6[decrea;

2) rpa:mlarrcKoro Bocrr[Taxrrfl :

rrpeAcTaBJreHr{r o coqrraJrbHbrx HopMax u ilpaB}Inax MexraqHocTHbrx

orHoureHufi n KoJrJreKTHBe, KoMMyHrrKarlrBnofi rourierenTuocrtl B o6rqectsenHo

nolegnofi, yre6no-nccneAoeatelrcxofi, reopuecroft pr Apyrlrx Bz.n.ax

AerrenbHocru, roroBHocrr{ K pasnoo6parnofi cosMecrHofi AetreJlbHocr}r rrppl

BbIIIOJIHeHI|II1I yVe6nUX, fIO3HaBaTeJIbHbD( 3aAaq, BbInoJIHeH[IU XLIM]IrIeCKHX

gKcneprrMeuToB, co3,{an[rl{ yrednrrx npoeKToB, crpeMneHn{ K B3apIMorIoHI{MaHI,to

u B3aLrMonoMorrIH B rrpoqecce erofi yre6nofi Ae.flTerbHocru, roroBHocrkl

oqegllBarb cso€ noBeAeHr{e n [ocry[Kr,r cBorrtx tonapr,rulefi c no3I{IIrII4

HpaBcrBeHHbD( rr [paBoBbrx HopM c yrdtorrn oco3HaHwl nocJreAcrBufi nocryrr on;

3) qeunocrl{ Irayquoro [o3uannq:
Mr,rpoBo33peHrrecKrre [pe.4cTaBJreHr4t o BerrlecTBe pI xHMHqecrofi peaKIII4I4,

cooTBeTcTByrorrlHe coBpeMeHHo}ry ypoBrrrQ. pa3BlITlIt HayKI,I E COCTaBJUITOIqUe

ocHoBy Anf, fiou[rMarrnr cyrr{Hocru Hayrnofi KaprrIHbI M[pa, [peAcraBnenlu o6

ocHoBHbD( 3aKOHOMepHOCTflX peSB,ltTI"Is. [pEpOAbI, B3aI{MOCB{3'X IIeJIOBeKa C

lpr{poAHofi cpegoft, o poJrr{ xuMr{u B [o3HaI{Lru srltx saKoHoMepnocrefi;

no3HaBaTeJrbHbre MOTI'IBbI' HarIpaBiIeHHbIe Ha noJ$rtleHEe HoBbIX sHaHufi no

xr4ur4vr, neo6xoAl,rMbre Anr o6tscHeHng xa6ruoAaeMbrx npoqeccon n xnnennft,

no3uaBarelurofi, un(foprvraqraonnofi u qr.rraremcxofi r(yJlbrypbr, B ToM !t!{cne

HaBbrKoB caMocror{Tenurofi pa6orrr c yrednrrnan reKcraMrl, cflpaBo'rHoft



Jrr4TepaTypofi, AocTynHbrMr4 TexHr/rrrecKr4Mr4 cpeAcTBaMn uHsopMarlHoHHbfx

TCXHONOTHfi;

. HHTepec K o6yuenrro Lr no3HaHlrK), ruodosuareJrbHocrb, roroBHocrb 14

cnoco6nocm K carraoobpa:oBaHuro, npoercrnofi ?r uccJreAoBarenrcrcofi

Aef,TeJrbHocTr{, K oco3HaHHorray nr,r6opy HalpaBJrerrHocTr,I r4 ypoBHn o6yreHua n

Aamnefirueu;
4) $opulrpoBaHrrfl rqyJrbrypbr 3AopoBbfl :

OCO3HaHIIe IIeHI{OCTLI }KLI3H}I, OTBeTCTBeHHOTO OTHOIIIeHI{f, K CBOeMy

3AopoBbro, ycraHoBKr{ Ha s4oponufi o6pa": )KH3HH, oco3HaHue rlocJleAcrr;wfi u
Herrpurrrlre BpeAHbD( nprlBrr.rer (ynoryednenus, €urKoroJrr, HapKorHKoB, K)1pe*rut),

neo6xoAnMocrr{ co6mo4enxr [paBr[Jr 6esouacnocr]r upn o6paqenua c

xr{Mr,rqecKr{Mr4 Berr{ecrBaMu e 6rrry u pe€ulbHofi xu:nu;
5) rpyaonoro Bocrrrranl{fl :

prHTepec K [paKTarrecKoMy r€1"{eHrrro npoipeccnit n rpyya pa3nuqnoro poAa,

yBax(eHlre K TpyAy rr p€ynbraraM rpy4oeofi AerreJrbHocru, B ToM qr{cJre Ha

ocHoBe rrprlrMeHeHn r [peAMeTrr6D( sHaHafi no xvrldvtw, ocosHauHrrfi an6op

:a:n4vrrlywyalsnofi rpaeKTopna rrpoAonxennrr o6pasoraunx c yr€roM JrlrrlHocrnbrx

r{HTepecoB u cnoco6nocul K xrrMr{K, o6rqecrneHubrx rrHTepecoB !I rrorpe6noctefi,
yc[e[ruofi upo$eccuoH€LJrbHofi 4exrenbHocrn u pa3BpITHt neo6xograMbD( yMeuufr,

roroBuocrb aAanrnpoBarbc.f, r npoSeccilorraJrbHofi cpege;

6) erco.nornqecKoro BocnuraHrrfl :

sKOIOruqeCKr.r qenecooopa3Hoe orHolueHpre K npplpoAe KaK pIcToqHI,IKy

)Kr{3HH na 3errane, ocnoBe ed cytqecrBoBaHrrrf,, noHuMalrne IIeHHocrI4 3.4opoBoro }I

. begonacHoro o6pa:a )KH3Hrr, orBercrBeHHoe oruorrreHrae K co6ctseHHoMy

Susr.recxoMy r4 ncnxrrrrrecKoMy 3AopoBbro, oco3uaHr{e rleHHocrra co6.rrolteHufl

lpaBr{Jr 6eronacnoro rroBeAenkrfl. npu pa6ore c BeIqecrBaM}I, a raK)I(e B cvryawflx,
yrpo)Karoql{x 3AopoBblo }I )KpI3H}I JIrO,4e}I ;

cnoco6nocrlr npr,rMentrb 3nanufl., rroJrf{aeMbre npu I,Bf{eHI,Ir4 xnM}rn, AJrt

perueur,t r 3a1.arl, cBr3aHHbrx c oKpyx(arcqefi upupoAnofi cpegofi, Ans rroBbrtueHut

ypoBrrrr sKoJrorurrecrofi KyJrbrypbr, oco3Hanvs, rno6anrnoro xapaKTepa

3KoJrorr4rrecKlrx npo6nerra n rryrcfi HX pemeurrrr nocpeAcrBoM MeroIoB xr.IMI4H,

SKOJIOTaq9CKOTO MbIIIIJIeI{Ufi, )fl\4eHlftfl pyKOBO,{CTBOBaTbCfl. UM B no3HaBatelrnOfi,

KoMM)iHuraruenofi u coqrr€urrnoft npaKTLIKe.

METAIIPEAMETIIbIE PE3YJIbTATbI
B cocrane MeranpeAMerHbrx pe3ynbraroB BbrAentar 3HaqI{MbIe AJII

$oprvrnpoBannr MnpoBo33peuufl o6qenaynrue rIoHrITI4{ (:aron, Teopn ,
rrpr{Hrl[n, rurrrore3a, Qart, c]IcreMa, rrpoqecc, gKcnepraMeHT H lpyroe.), Koropbre

ncrlonb3yrorc.f, B ecrecrBeuHo-Hafrnrrx yre6nhrx npeAMerax lr [o3BoJr.flK)T Ha

ocHoBe suaHufi H3 orr,rx upeAMeroe SopunpoBarb npeAcraBneulle o qenoctnoft



Ha)^rHofi Kaprr{He Mr4pa, H ygr,rBepc€rJrbHbre }rure6Hbre Aeficrrivrfl, (nosnanareJrbHbre,

.. KOMMyHT{KaTrlrBHbre, perynrTr'rrnrre), KoTopbre ooecne.ruB€lror QopuxpoBaHr4e
roroBHocrpr K caMocrofrenbuoMy rrJraHrrpoBaHnro rd ocyulecrBJreHuro yre6Hofi

AeflTenbHocTI{.

llosHanareJrbtrbre yHrrBepcaJrbnbre yue6nrre Aefi crnuq
Easonrre Jror[qecrcue AeficrBnfl :

yllaenufl ucnoJlb3oBarb npu€rurr JronnecKoro MbrrrrJreHllrl rrpu ocBoeHI.rH

sHannfi: pac4pbrBarb cMbrcJr xr4Mr.rqecKr{x rroH.f,Tafi (nu4enrrb I{x xapaxTepHble

rrpLI3HaKlI, ycranaBJrr,rBarb B3auMocB.n3b c ,4pyrHMH rroHrrnrxuH), HcnoJlb3oBarb

rroHrrrlrf, glx o1rxcHeHut orAeirbHbrx Sarron n {BJreHHfi, nrt6nparb ocHoBanvs, u

Kpr,rrepr{E AJr{ KJraccn$maqnu xr{MrrqecKrrD( Berr{ecrB rr x}rM}rqecKlD( peara1ufi,

ycraHaBJrlrBarb [paqprHHo-cneAcrBeHHbre cBs3H Me)K.qr o6rexrauu ]I3yrIeHvrI,

crpouTb Jrorr{rrecKue paccyxqeHru (r,rn.qyrtuBHble, Ae,qyKTrrBHbIe, no aHarlomu),

,{enaTb BbIBoAbI H 3aKIIOqeHrIA;

yMeHr,re [pr.rMeurrb B npoqecce no3uaHurr rronlirr4s, (npe4ue*rrre vI

MeralrpeAMernrre), cuMBoJrnqecKne (:Haroarre) uogern, I4crroJrb3yeMble B xrlMnrr,

npeo6pa:oBbrBarb rrrtrpoKo nplrMernreMbre B xuMlrrr MoAenbHble rlpeAcraBlreuws. -
xraunqecrulfi 3HaK (curueon enervrenra), xrrMr/FrecK€tfl Soprvryna vr X)aBHeHlre
xrrMrrrrecKofi pearqrau - [prr peureHr{u yrebno-no3naBarenbHbD( 3aAarl, c yrdrou
srtrx Mo,qeJrbHbrx rrpeAcraBJrenufr BbrrBJrf,Tb n xapaKTep[3oBarb cyulecrBeHHble

npr,r3H€tKllt lr3rraeMblx o6texros - xllMllqecKl,Ix BeIIIecTB I4 xr{MnrIecKIlD( pearqufi,

BburBJrfiTb o6u{ae 3aKoHoMepHocrlr, npHqI,IHHo-cJIeAcrBeHHbre cBt3rl u

rrpornBopeqnf B u3yrraeMbrx [poqeccax a .f,BJIeH]Itx.

Fasossre uccneAoBareJrl'cnrre Aefrcrsus:
yl\{eHr,re nc[oJrb3oBaTb nocTaBneHHbre Bonpochr B KaqecTBe I,IHcTp)MeHTa

lo3HaHI4t, a raKxe B KaqecrBe ocHoBbr AJrg, Qopr"rnponanwg, rnttore3bl no

npoBepKe npaBlrJrbHocrrr BblcK€BbrBaeMbrx cyxAeHI,Iu;

npuo6pereHne olbrra rro rrJrauupoBaHrra, opranl,I3aquu n [poBeAeHI4Io

r{eHruecKlrx sKcrrepr,rMeHToB, yMeHHe na6moAam ga xoAoM rlpoqecca,

caMocrorreJrbHo 4porHo3r4poBarb ero pe3ynbrar, QopuynnpoBarb o6o6qeurrfl, Lt

BbrBoAbr no pe3yirbraraM npore4€nHoro onbrra, r{ccJreAoBanvls-r cocraBJltrr ors6r
o npoAeJrannofi pa6ore.

Pa6ora c nn$opnraquefi:

)rMenr,re nrr6uparr, anaJrr43lrpoBarb vI plHTeplperprpoBarb nn$opuaqulo
pa3nrarrHbrx Br{AoB n (poprvr npeAcraBrrenvrfl, noJrfrae}ryn I,I3 pa3Hbrx I4cro.rHHKoB

(nayuno-[orrynrpna{ nnreparypa xr{Mr{qecKoro coAepxaul4t, crpaBoquble

noco6lrx, pecypcbr I,Inrepnera), KprrrlrqecKu orlenuBarb [porprBopeqnBylo u

HeAocroBepl{yro nnS oprraargaro ;



yMeHHe npr,rMeHrrb p€t3JrlrqHbre MeroAbr u 3anpocbr rrpu noucKe r4 orfope
.. nn$opMar\uLr vr coorBercrByrorqux AaHHrDL Heo6xoAunarx Nlo, BbrloJrHenurr

yre6xnrx n rro3naBareJlbHbrx 3aAarr onpe4enEnHoro rlrrra, npuo6pereurle o[brra B

o6lacru r{crroJrb3oBanufi. un$opnaaqrronHo-KoMl\dJrn}IKarr{Bnbrx texnororufi,
oBnaAeHrle KynbTyporr aKTr,rBHofo lrcnoJrb3oBaHrr.fl pa3nr4llHbrx rrol4cKoBbD( cncTeM,

caMocrorreJrbuo nrr6uparr olrrrMaJrbnyro tpopMy npeAcraBJleHr4f, raH$opuaqxu n

I{JrJrrocTpr{poBaTb pertraeMble 3a4arrfi HecJroxHbrMvr cxeMaMrl, ArIa{paMMaMvt,

ApyrrrMr4 $opuaura rpaSraru u ux rou6prnaqrltMl{;
yIueHLIe [cI]OJIb3OBaTb 14 aHanu3]lpoBaTb B npoqecce fIeoHoLI vl

[ccJreAoBarenrcKofi ,{esrerbHocr}r nnSopnaaqr{ro o r;rrrsnur4 rrpoM;rtuneHHocrn,

ceJrbcKoro xosxficrea H Tpancnopra Ha cocroxuue oKppnaroqefi npupoAsofi

cpeAbr.

KounryxuKarrrBHbre yHrrBepcaJrl'Hbre yue6nrre Aefi crnnr :

yMeHLrr 3aAaBarb Borpocbr (e xoAe Arl€ulora vr (rarul) 4rcrycclru) no
lpeAJlox(e}InflcyrlecrBy o6cyx4aervrofi reMbl, $opuynnpoBarb cBoli

OTHOCIITeJTbHO BbI[OJIHeHI4.fl [peAJIOXeHHOU sAAAqIi';

\TMEH[Ig

,IIE"{TEJIbHOCTI{

npeAcraBJlfrb
B ycTHbIX Vr

noJrrleHHbre

IIHCbMCHHbIX

p$yJrbrarbl Iro3HaBarenrHoft

TeKCTaX; AeJIaTb npe3eHTaIII4IO

pe3ynbraroB BrrrroJrHenss. xr{Mr{rrecKoro sKcrreprrMeHTa (na6oparopnoro orrblTa,

na6oparopnofi pa6orbr rro EccneAoBaurrro csoficrn BerrlecrB, yre6noro npoerra);
yMeHI4r Y!Ie0HOrO

TIO3HABATEJI6HO}I

corpyAHl{rlecrBa co cBepcrHI4KaMH B coBMeCTHOId

HccJleAoBatenrcrofi AerreirbHocrl{ upu perrreuuu

Bo3H[rKaroqax qpo6nena Ha ocuoBe yrera o6urlx nHTepecoB pI conlaeoBanr4l.

nosuqufi (o6cyxgenux, o6ueH MHeHn rMr.r, (Mo3roBble mrypMbD), KoopAuHarlux

coBMecrnbrx Aeficrnprfi, o[peAeJreHr{e KprrreprleB rro oI{eHKe KaqecrBa

BbrroJrHeHnofi pa6orrr a gpyrue).

PeryrnrnBHbre ynl{BepcaJrblrbre yue6nsre Aeft crsus:
yN{eHHe caMocToflTeJrbHo onpeAentrTb Ilenn AetTenbHocTH, IIIIaHLIpOBaTb,

ocyulecrBnrrr, KoHTponprpoBarb n rrpr4 neo6xoAnMocrlil KoppeKTllpoBarb cBolo

AerreirbHocrb, ru6upam napr6o.nee e$Qentnnubre crroco6n perueHl,tfl yre6nux u
[o3HaBaTeJIbHbIX 3AIiAI{, CaMOCTOTTeJIbHO COCTaBJIf,Tb I''IM KOppeKT]IpOBaTb

rpeAno)Kennrrfi a[ropr{TM Aeficmufi npn, BbrnoJIHeHHH za4anutrr c yrdmu
rroJrjr.renr{fl HoBbD( gnarulfi o6 Nsy.raeM6D( o6ler<rax - BelrlecrBax E peaKrlutx,

ortreHprBarb coorBerclBr,re rroJrfreHHoro pe3ynbrara 3a{BJIeHHoft qenu, yN{eHHe

EcnoJrb3oBarb E ar{affr3npoBarb KoHTeKcrbr, [pe,UraraeMbre B ycroBud za4annia.

ITPEpIETITbIE PE 3vJIbTATbr
B cocraBe rrpeAMerHbrx p$ynbraroB rlo ocBoeHrrlo oofl3areJrbHoro

nporpaunaofi,coAepx(aHpur, ycraHoBneHHoro Aannofi $e4epanurofi pa6ouefi

BbrAemKlT: ocBoeHnne o6yriloqraMrlcr Haf{HbIe 3HaHEf,, yMeHLIl n cnoco6rr



Aeficrrlnft, clequ$uuecxue Ans, npe4uernofi o6nacrra <d(nunx>>, BuAbr

AesTenbHocTr,r IIo [oJryrreHun HoBoro 3H.aE{!ts., ero rrHTeplpeTar\HK,

npeo6pasoBaHlrro n npuMeHenlrro B pa3rrrqnrrx yre6nbrx u HoBbrx crTyar\vrflx.

K rouqy o6yrenux e I Kiracce npeAMerHbre pe3ynbrarbr na 6a:onoM ypoBHe

AoJrxHbr orpax€Tb cSoprnuapoBanrrocm y o6yraroulru<cf, yrvrenufi :

. pacKpblBaTb cMbIcJI ocHoBHbD( xxMr.rqecKr{x [or{flTr4fi: atona, MoJIeKyJIa,

xIIMI{qecKnfi 3reueut, flpocroe BelrlecrBo, cJrox(Hoe BelrlecrBo, cMecl
(o4nopogmar, H HeoAr{opoAHtr), B€LireHTHocrb, orHocI{TeJIbHa-{ aroMuaf, LI

MOneKyJLflpHAfl MaCCa, KOIUqeCTBO BeIrIeCTBa, MOJrb, MOJIflpHa.f, MaCCa,

MaccoBzut AoJIf, xEMrltrlecKoro SJreMeHTa B coeAHHe$r4vl!- MoJlfpHbrft o6r€u,
oKclrA, KI{cJroTa, ocHoBaHHe, conb, 3nerc{poorpr{IlaTenbHocTb, cTerreHb

oKr{cJreHur, xr4MuqecrcUr peaKrlr{r, maccu$uKarll4{ peaxqnfi: peaKIIutI

COeAHHeHI{fl, peaKIIuE p€l3JIO)KeHI,{t, peaKIII/tU 3aMeIIIeHI{{, peaKIII4I'I

o6naena, 9K3o- r,r enAorepMr,FrecKue peaKlluu, rennosoft srpipert peaKIItIH,

f,Apo aroMa, snexrponnrrfi cnofi aroMa, aroMnat op6ntanr, pawryc

aTOMa, XITIMI{q€CK€UI CBfl3b, nOJIflpHafl a HenOJLflpH€Ut KOBaJIeHTHat cB.f,3b,

vrolj'd.afl. cBf3b, uoH, KaTvtoH, aIIuoH, pacTBop, MaccoBa.fi Aonr BerrlecTBa

(npoqenma{ KoHr{eHTparruf,) B pacrBope;
. ErrK)cTpxpoBarb B3arrMocBt3b ocHoBHbIx xgMnqecrux nongrufi 2r

rrplrMeHnTbsTpIIIoHtTus.rrpI,1.oIrvIcaHI4uBeIrIecTBurlxnpeBpalqenuft;
r HCIIOJIb3OBATb XI4MIIIIECKYIO CIIMBONI4KY Y" COCTABJICHU'T QOPTTAYTT

Berr{ecrB pr ypaBHenufi xprnruqecKnx pear<qufi ;

O OIIPEACJI'Tb BAJICHTHOCTb ATOMOB 9JICMEHTOB N 6TTTTAPUbD( COCA}IHCHIILf,X,

cTe[eHb oKr.lcJleHlltf, SJIeMeHTOB B 6UnapHHX COe,U,IHeHU'X,

rrpunaAnexHocrb BerrlecrB K onpegen€HHoMy Knaccy coeAprnesufi no

Qopuynarr,r ) BTIA xulra.recrofi cBf,3lr (xonarennrax ,r nonnar) B

H9OpHI{IIII9CKIID( CO9AI{HOHI{rD(;

o pac{pbrBarF cMhrcJr flepuogn recKoro 3aKoHa A. VI. MenAeneera:

AeMoHcrpr4poBarb rroulrMaHrre [epproA]rqecrofi 3aBI4cI,IMocrr{ cnoficrs

Lr xapaKrepr{3oBarb ra6mlqnyto Qopuy flepno4r.recrofi
XI{MHTIeCKI{X SJIeMeHTOB: pEl3JIr4rIaTb nOH{TI{n (nraBHat

noAlpynna (A-rpynna)>> u <<uo6o.rsar noAlpyilra (E-rpyutrd)>, MarIbIe H

domunae [ep]IoAbr, coorHocl{Tb o6o:xa.reHna, Koropbre I,IMerorc.f, B

ra6nprqe <<flepuo4r{rrecK€ut c}rcreMa xplMl/ttlecKlrx gJIeMeHToB [,. 14.

xnMurrecKrrx sJreMeHToB or rltx [ono)KeHr4r n fleprao4l{lecxofi cI4cTeMe,

3aKOHOB COXpaHeHAt MaCCbr BerrIeCTB, TTOCTOflHCTBa COCTaBa, aTOMHO--

MoJreKyJrf,pHoro )rueHr4rr, saKoua Anora4po;
r OIII{CSIBOTb

C}ICTEMbI,

Men,{eneeBa> c tl}rcJroBbrMr{ xapaKTepl4cruKaMr{ crpoeHu.{ aroMoB



xr4MnrrecKr4x gJreMeHToB (cocraB u gapq flApd, oOrqee qlrcro gneKTpoHoB

LI paCnpeAeJIeHIIe ID( n0 sneKTpoHHbIM cnOrrvr);

ruaccnSuqupoBarb xuMuqecKr4e gJreMeuTbr, HeopraHqqecKue BelrlecrBa,

xlrMprrrecKne peaKqlrn (no qncJry I{ cocraBy yracrByrcIrlux B peaKrILIn

BerrlecrB, no renJroBoMy s$$exry);
xapaKTepra3oBarb (onucrrram) o6rrye xr{MaqecKrle croficrsa BeIIIecrB

p€t3nHqHbrx KJraccoB, noATBepxAafl orrvcalll,re rpr,rMepaMl{ MoJIeKyJUrpHbtx

ypaBuenrrfi coorsercrByroqprx xr{Mr{qecKux pearu1ufi ;

lponlo3upoBaTb cBoprcTBa BerrIecTB B 3aBHcrrMocTH oT plx KaqecTBeHHofo

CocTaBa, BO3MOIKHoCTII [pOTeKaHLIt XIIMIIIIeCKITX qpeBpalqenraft B

pa3rnqHbrx ycnoBr4rlq

BbrqucJr.f,Tb orHocrrreJrbrryro Monel(yJrf,prryro u MonspHylo Maccbl

BerqecrB, MaccoByro AoJrro xuMr{qecKoro gJIeMeHTa rro $oprvryne
coeArtHeHwt, MaccoBya AoJrro BerqecrBa B pacrBope, npoBoArlTr pac'retbl

no ypaBHeuaro xrrMr4tlecKofi pearcTuu;

nplaMentrb ocnoBubre oneparlr4lr MbrcJrlrreJlrnofi AetreJrrnocrr4 - aualrvt3

rr clrHTe3, cpaBrreHue, o6o6qeHne, cprcreMarlr3arlulo, rnaccn$uKallnlo,
BburBJreHr.re npnqlrHHo--cJreAcTBeHHbrx cs.flsefi - AJr.f, r43rreHHt cnoftcm
BerrlecrB tr xlIMIfIecKI[x pearqufi, ecrecrBeHuo-Hafruble MeroAbr

no3HaHwI na6nrogeme, r{3Mepeuue, MoAenupoBan;uIe, gKcrIepIlMeHT

(peanrnrrfr pr urrcnennrrfi ) ;

. cIe.4OBaTb

ra6oparopHbrM o6opygonaHrreM, a raKxe npaBunaM o6paqennr
BEIUECTBAMII B cooTBeTcTBrrr{ c r,rHcTpyKuw{Mvr IIo

XIIMLTIIOCKIIIX OIbITOB nO nOnfIeHkIIO U

ra:oo6pa:Hrrx BerrlecrB (no4opoga n xnclopoga), npl{roroBneuulo
pacrBopoB c onpeAen€nnofi tvraccosofi Aonefi pacrnop€Huoro BerrlecrBa,

IUIaHIIpOBaTb H npOBOAIITb XLIMI{IIeCKLIe SKCnepnMeHTbI IIO

paclo3uaBaHprro pacrBopoB rleroqefi r,r r<racnor c rroMolrlbro HHAI{KaropoB

(naruyc, QeuonSraIIeHH, MerllnopaHx n gpyrne).

K rconrly o6yreuur a 9 K.ilacce rpeAMerHbre pe3ynbrarbr Ha 6asosoM ypoBHe

AoJrx(Hbr orpalKarb c$opulrpoBaHHocrb y o6yrarorqxxct ymennfi :

o pac{pbrBaTb cMSrcJI ocHoBHbrx xuMr.rqecKr'D( nonst}Ifi: xuuraqecrufi
SJIOM€HT; aTOM, M0neKyna' IIOH, KaTIIOH, aHIIOH, npOCTOe B€IIIOCTBO'

cJro)ICHoe BelrlecrBo, BaneHTHocrb, gneKTpooTprrrlarenbHodtl, creneub

oKrrcneHwt, xr{Mr{qscKat peaKrlur, xrrMrlqecKafl cBt3b, tennoaofi eS$er<t

peaKrlr{n, MoJrb, uonrpnrrft o6rdu, pacrBop, 3neKTponurbl,

H$JIeKTpOJII{TbI, SJIeKTpOJILITI{IIeCK€UI ,{ECCOqIIaqILq, peaKl{nn I{oHHoro

rrpaBr{JraM rIoJIb3OBaHUrI Xr{Mr{TIeCKOH IOCyAOII n
c

BbITIOJIHCHPIIO

ra6oparopnbrx co6npanuro

o6ueua, KaraJru3arop, xrIMI{qecKOe paBHoBecue, o6pauurre n



HeooparlrMBre

0KI{CJIUTeJrb,

peaKrII{H, OKI4CJIHTeJIbHO-BOCCTaHOBT{TeJrbHbre peaKIIHrr,

BOCCTaHOBI,ITeJIb, OKI{CJIeHrIe U BOCCTaHOBJIeHpIe,

rurnorpolu{, aMoorepHocrb, x}rMr,rqe cKafl cBfl3b (KoBareHTH€ur, vto$Iila',.,

MeT€rJrJrlrqecKar), KplrcT€lJrJrHrrecKarf, pelneTKa, Koppo3af, MertuIJIoB,

cruraBbr, cKopocTb xr4Ml4rrecKoE peaKrILM, rIpeAeJIbHo AorrycTHMafl

KoHrIeHTp a\ufl ryK Berr{ecrBa;

r4JrJrrocTpEpoBaTb B3aaMocB.f,3b ocHoBHbrx xlrMLrrrecKr4x IloHr{Tllrft Lr

[pI4MeHrITb 9TI{ IIOHf,TITf, npH OIIHCaIJI]/IkT BeIIIecTB II LIX npeBpalqeHHfi;

acloJlb3oBarb xl{MuqecKylo cLIMBonI4Ky An'I CocraBJIeHLIlI

BerrIecTB rr ypaBHeHr,rfi x}IMl.IrrecKrlrx peaKIIHfi ;

0opt"ryo

OlpeAeJItTb BUUIeHTHOCTb I{ CTeneHb OKHCJIeHIIT XUMI{tIecKlD( SJIeMeHToB B

coeAuHeHurtx pa3JlurlHoro cocraBa, [pI4HaAiIe)KHocTb BeIrIecrB K

oupeger€HHoMy KJIaccy coeArlHeHr{fi no Qopuynau, BEA xr.IMLrLIecKofi

cBf3rr (ronanenmar, rroHnat, MeraJul[qecnar) B HeopranuqecKrrx

coeAuHeHwflx, gapflA I,IoHa no xHMlfttlecrofi $oprvryne, xapaKTep cpeAbr B

BoAHbrx pacrBopax HeopraHlrrrecKnx coeAnHeHuia, run Kpr{craJrJruqecrofi

peu€rrrn KoHEperHOro BeulecrBa;

o pacKpbrBarb cMbrcJr flepuo4nrecKofo 3aKoHa A. Vl. MenAeneesa n
14 xapaKTeprr3oBaTbAeMOHCTpHpOBaTb ero fIOHnMaH[e: O[rICbrBaTb

ra6nr,r.*ryro $opruy flepuognvecxofi cr4creMbr xtIMI{qecKI,IX oJIeMeHToB:

pa3nuqarb noHrITI{f, (cJIaBH€uI rloArpymla (A-rpynua)> n <<uo6o'rHat

noArpynrra (F-rpyuna)>, MElrrbre u 6onrrirue nepuoArl, coorHoclarb

o6oenaueunx, Koropble uMelorcf B nepuoAuqecxoft ra6luqe, c

ITI{CJIOBIIMI4 XAPAIffEPUCTI{KUTMII CTPOEHI4' ATOMOB XI4MI{ITCCKT.D(

oJreMeHToB (cocran u 3aptA flAP&, o6qee qucro 3JIeKTpoHoB u

pacrrpeAenenne vrx rro sJIeKTpoHHbrM cnoxu), oGrsuosrs o6que
3aKor{oMepnocrrr B H3MeHeHr{r,r cBoftcrB gJIeMeHToB I4 I,tx coeAl{Heurafi n

rrpeAenax M€rJrbD( nepuoAoB Lr rJraBHbD( IIoArpyIIII c yrerou flpoeHl{t I,D(

ATOMOB;

r KJI&CCLI$UqUPOTATb XI{MEIICCKI4E 3JICMCHTbI, HEOPIAHNqECKUE BEIqECTBA,

xuMr{rrecr(He peaKrlnn (no arr{cJry }r cocraBy }n{acrBylory{x B peaKrIELI

BerqecrB, no rerrJroBoMy s$$erry, rlo }€MeHeHrrIo crenenefi oKI{cJIeHI{.fl

xuMr{qecKr{x gneMeHToB) ;

. xapaKTepu3oBarb (onracnnarr) o6qlre v cneqnQuqecKue xI4MrItIecKpIe

ceofictea npocTblx H cJlox(Hbrx BeIIIecTB, IIoATBepXIafi onrlcaHne

flp]rMepaMpr MoJreKyJurpHbrx vr r{oHHbrx ypannenufi coorBercrByloq}Ix
XHMITttIeCKHx peaKIIUlI;

o COCT€IBJIfTb ypaBHeHlrtf, 3JIeKTpOnI{TIlttIeCKOI{ ,4}ICCOqAaII}II'I KIIICJIOT,

u{ero'{efi n colefi, noJrHbre r{ coKpaq€nnrre ypaBHeHI,In pearqufi }IoHHoro



lponro3rrpoBaTb cBor4crBa

BO3MOX(HOCTH np0TeKaHr.rt

ycnoBwrx;

BOIIIOCTB B 3aBI{CIIIMOCTII OT IIX CTpOeHILf,,

xHMHrrecKax npeBparqelgivir B pa3IuqHbrx

Maccbr

o6rr,reua, ypaBrregurl peaKrlrrx, noATBepxAarcr.rryrx cyqecrBoBaHHe

reHeruqecKofi cBtr3r4 Mex(.4y BeIrIecTBaMH pa3nlIqHblx KJIaccoB;

paCISpbIBaTb CyII{HOCTb OKHOJIIIITOJIbHO-BOCCTaHOBHTOJIbHbIX peaKIII'Ifi

nocpeAcrBoM cocraBJreHrrrr gJreKTpoHHoro 6anaHca gTlirx peaKllr4fi ;

BbrqEcrrTb oTHocETenbr{yro MoJreKynrpr{yrc H MoJItrpHyIo

BerIIecTB, MaCCOByIO AOJIIO Xr4MI4qeCKOrO SneMeHTa rIO

coeAuHeHufl, M.accoByro Aonro BeIrIecTBa B pacrBope, [poBoAI{Tb

no yp aBHeHI4a xI,IMI,rrIecKou peaKl\nw;

co6ffoAarb npaBnna rroJIb3oBaHHiI xHMI4lIecKofi uocyAofi

BbIIIOJIHeHLIIO

nadoparopHbrM o6opy4onaHrreM, a rarcKe rlpaBl4na oOpaulenrax

BEIUCCTBAMI4 B coorBeTcrBau c r,IHcrpyKr{rrflMvI IIo

XIIMpIqeCKLD( OIbITOB nO nOJIyqeHI{IO

ra3oo6pa3HbD( BerqecrB (aMMHaKa LI yrJIeKpIcJIoro ra3a);

npoBoAprTb peaKIILlE, rroATBepxAaroqEe KaqecrBeHHblfi cocTaB

pa3[HrrHbrx Berr{ecTB: pacno3HaBaTb o[brTHbrM rryrdrvr xJropuA-, 6porwq-,

r{oArrA-, Kap6oHar-, Soc$ar-, clfur}rKar-, cynboar-, nilApoKc}I.{-lloHbr,

KaTITtOHbI aMMOHI{fl I/t HOHbI U3)rueHHbIX M0TaJIJIOB' IIpUCyICTByIOU|UO B

BOAHbD( paCTBOpaX HeOpraHUrIeCKlrX BeIqecTB;

IIpLIMeIUITb OCHOBHbTe Onepaqupr MbICJILITeirbHofi AetTeJIbHOCTIIt - aHanll3

vt cI{HTe3, cpaBHeHI{e, o6o6lqerme, cxcreMarl,I3alllro, BbTtBJIeHI{e

npurrrdHHo-cJreAcTBeHHbD( cBt3efi - AJrf, Ir3)n{eHI,Ifl CBOfiCTB BeUIeCTB rI

xrrMr,rlrecKax peaKrll,Ift, ecTecTBenno-HayrrHble MeToAbI [o3HaHIlt I

Ha6JtroAeHrre, rr3Mepeurre, MoAenr,rpoBaHrle, oKcneprrMenr (pealbnl;rfiI vr

MbrcJreHHbrfi).

$opnayne
pacqeTbr

VT

c

na6oparopHbrx 14 cooupaHHro
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