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Ile.nn rr 3aAaqn rporpa,N{Mnr <<Xuunfl BoKpyr Hac>>

Iferrr: Qopl'tupoeauue y o6yuiuoqrxcr xrrMrrtrecKofi naprnHrr Mzpa KaK opraHuqecKofi .racrH
ero qeJrocrHofi ecrecreeHnoHayunofi KaprrrHbr.
I4sy'renze xrruvlv HarrpilBJleHo Ha AocTr,D(enue o6yuarolluMr4cs cJreAyroqnx 3aAaq:
pa36umue [o3HaBareJrbHbIX rrHTepecoB, rzHTeJrJreKTyilrrbHbrx u rBopqecKux cnoco6nocrefi
o6yuaroqnxc.s B [poqecce I43yrleHvs. vrvr:z- xr{MuqecKofi :naywt v ee BKnaAa B coBpeMennrrfi
HayqHo-TexHraqecxrzfi nporp ec c ;

Qopnupoeauue r,aln:aeiwrtrx rorllrrecKrrx onepargafi MbrrrrJreHvr (anatus, craHTe3, o6o6qenue,
KoHKperl4saqHt, cpaBHeHVe v Ap.) B npoqecce no3HaHu.s cvcreMbr sancrefimux nonqrlfr"
3aKOHOB ra reOpufi o cocraBe, crpoeHril4 u cnoficrsax xuMurrecKlD( BerrlecrB:
socnumaHue y6eN4eHuocru B ToM, qro npr4MeHeHrle noJryrreHHux ssarufi u ynaeHrafi no xktMur,r
sBrqerc-fl o6rexrusHofi Heo6xo,quuocrbro AItl- 6esonacHofi pa6oru c BerrlecrBarMrr yr

Marepr.rrrJraMra n 6ury v Ha rrpon3BoAcrBe;
npoeKmupo&qHue H pe&nu3cn'lutt BblrrycKuvtKaNtu ocHoeHofi rrrKoJrbr rtIzqsofi o6pasoearenrnofi
TpaeKropt4lz: eu6op npotfnnr o6yuenza n craprnefi rrrKoJre uJrv npo$ecczoHirJrbHofo
o6pasonareJrbHoro yqpexAeHrar;
oenadeuue KJIIoqeBbIMI4 KoM[ereHIIt4sMr4 (yue6Ho-no3HaBareJrbHbrM]r, raH$oprr,raquoHHbrMz,
ITeHHOCTHO -CMbrCJrOBbrMr.r, KoMMyHrlXarAeHUUZ).

o6uleyve6nrre yMenrrq, HaBbrKrr r c[oco6br AeqrerrbHocrrr
flpn o6yueHun xvlMvra 6omruoe 3HaqeHHe HMeer yMeHze o6yuarorqr,o<cr Ha6nro4aTb 3a

XT.IMHLIOOKI.IMH npoqeccarvrz. Ha6nIoAeHI4e - gro He naccvBHoe co3eprlaHue, gro cJro)rg€ur
AesrerbHocrb, o6ecneuunaroulaa rloJrHory vr rorrHocrb Bocnpzsrr4r. Mnoro BHuMaHr6r
o6parqaerct Ha rexHHKy 3KcnepI4MeHTa, yMeHve npaBr,urbHo H qerKo orrucbrBarb pe3ynbrarbr
3Kc[epuMeHTa, npr{3HaKLI pearcr{Hfi. flpanzna TB r,r3yqaroTc-fl nocreneHHo. OncnepzrrreHr
BK[roqaercq B TBoprrecKr.re AoMarrrHLre v npoBepovrnre pa6oru.

Pa^estnHe npeAcraBJlenrafi o BerrlecrBix ra ux csoficrBax JroruqecKu npoAoJrn€ercr npv
vrcy,teHvt1f. pa3AeJIa <<OcnosHble KJraccbl HeopraHr4qecKr,x BerrlecrsD. B HTore o6yraroqueia
AoJI)tHbI sHaTb olpeAeJreHrre, cocraB, o6lacrz npr4MeHeHr4.s orAerbHbrx npeAcranurelefi
ocHoBHbIX KJIaccoB HeopraHuqecKr,rx Berqecrn. O6yuarcqlrec.fl AoJrlubr yMerb onpeAerqrb no
COCTABY BEUIECTBA, K KAKOMY KJIACCY BEIIIECTBO OTHOCI'ITCC, 3HATb OCHOBHbIE OTx.I]u-q]Zrfl. KIIACCOB
no cocraBy H xapa"Ioepnrrna csoficrnau. flpu groM He cr€lBrrrcs 3a,qaqa Hayqr,rrb cocraBJrrrb
t[opuynrr HH no BaJIeHTHocrvt, HvI no creneHrrM oKr,rcJreHzf,. Ha gauHor itarre .uocraroqHo
3HaTb rax zso6poKalorct c noMolrlblo 3HaKoB xnMrzqecKr{x oJreMeHToB $oprvrynu r.r3yrreHHbrx
BeIrIecrB, HayqHTbcs no roToBbIM MoAerflM cocraBJrflTb eopMyJrbr H sHarb ocooenHocrz
HarTucalJlufl tbopruyn ocHoBHbIX KIIaccoB HeopraHzrrecKr,rx Berrlecrs. B saAbqu AaHHoro Kypca He
BxoAHT HanucaHue ypasnenzfi xr,rMuqecKux peaxqzfi, xlrMr{qecKue qBreHr,rlr ra ceoficrea
onucbrBitroTcr KaqecrBeHHo.

CoqepxaHr.re rporpaMMbr

ParAqn 1. <dftrDrrs B rIeHTpe ecrecrBo3rraHrq>> (ll uacon)
Xuvrus, - qacrb ecrecrBo3Hanur. BsauMoorHorrreHr.rq qeroBeKa 14 oKppraroqero Mupa.

flpe4rraer xuvlvfll^. @I{su'recKl,Ie TeJIa r,r BerrecrBa. Ceoficrsa BerrlecrB. flpzlaeuenze Berr{ecTB Ha
ocHoBe vIx ceoficre. Ela6lrcgenue KaK ocnosHofi MeroA rro3HaHze orpyxtuoqero Mvpa.
'Vcronus npoBe,qeHvx Ha6nngeHzs. funoresa. Sxcnepr{MeHT. Brmo,q. itpo"*,r" ruraMeHr,r.
Jla6opatopz-a u o6opyAoBnHl4e. Mo,qe.nr, MoAeJrr,rpoBanze. oco6eHHocrrr MoAeJrr,rpoB aaug, B
reorpa$uu, $zsnxe, 6zoror n. MoAerrz s 6uororuu. Myrrxu. MoAeru " 6"."ne.
feorpatbuvecKne MoAeJIH. XwMIz.recxue MoAeJrH. XprurEqecxzfi gleuenr. Xuirarnqecrne 3Ha*rr.



I4x o6ogna.{eHue, npord3HorrJeHr.re. Xzuuqecnue tpoprr,rynu BerrlecrB. flpocrue Id cJIo}KHbIe

BerrlecrBa. HsAerccu u rcos$tpurlueHrbr. KaqdcrseHHrrfi z xorurqecrBeHHbrfi cocras BerrlecrBa.

YHranepcanrnrrfi xapaxrep nonox(enufi uorercyrcpHo-KaHerraqecrofi TeopLtu. floncru-s (aroM),
(MoJreKyJrD), (rroH). Crpoenue BerrlecrBa. Kpncra.uuqecKoe cocro.flHue BerrlecrBa.

KpzcrarnuqecKrre perrerKz TBepAbrx BerrlecrB. A"SSysI,rq. BpoyHoncxoe ABr.rxeHHe. Beqecrsa
MoreKyr.spHolo H HeMoJreKyJrrpHoro crpoenura.,floHsrue o6 arperarnoM cocrorHr4ra BerrlecrBa.

Ousuqecxue vxvrMvlrecKr4e .rrBJreHur. fasoo6pa3Hbre, )r(HAKr,re rz rBep,qbre BerrlecrBa. ArvropSnue
BerrlecrBa. CrpoeHrae 3errann. Jlzrocrfepa. MrzHepanbr rz ropHbre nopoAbr. Marvraru.recKze r4

ocaAorrHbre (ueoprarruuecKue H opraHvqecKlre, B ToM qvcJre n foprcrrve) nopo4u. Xnuuqecnafi
cocraB xraeofi KJrerKH: HeopraHnrrecxne (no4a H Mr.rHepaJnHue colu) u opraHr,rqecxrae (6emu,
xr4)br, yrureBoAbr, nuravuHsr) BerqecrBa. Euororuqecrcas poJrb BoAbr s xnsofi KJrerKe.

@orocusreg. Xnopot[urr. EzororzqecKoe 3HaqeHve )Kr.rpoB, 6erxon, stfuprnrx MaceJI,

yrJreBoAoB vr Bvrrar/rnnoB AJrr x(H3HeAe.sreJrbHocrr.r .opraHV3MoB. KaqecrseHHble peaKLII4t4.

Pacnognasanve BerrecrB c rroMorrlbro KaqecrBeHHbrx peaKrlt4fi. Onpe4enreMoe BerrlecrBo H

peaKTLtB Ha Hefo.

Ilparruuecrcue pa6orbr:
l. 3naxoNacreo c na6oparopHbrM o6opygonanuenr. flparzJra rexHrrKr,r 6egonacnocrz.
2. Ha6moAenne 3a roprrqefi cseqofi. Vcrpoficrno u pa6ora crruproBKu.

flpegnernue pe3yJrbraru o6yueHun
O6yvarouuec.s AoJDKHrT 3Harb:

. raHTerprapyrcu{yro poJrb xr4MHH B cr4cTeMe ecTecTBeHHbrx HayK;

. TexHHKy 6esonacnocrurrpu pa6ore e Ka6raHere xvrM,vwt'

. TaKHe noHqruq KaK SKcrreprrMeHT, na6lrogenz", 
"at"pl"re, onHc€lHI,Ie, MoAeJII{poBa}rue,

n{rroTe34 BbrBoA;
. sa)crrefiIur4e xuMutrecKue noHJITHTI.'xutuuqecrczfi 3JreMeHT, aroM, MoJIeKyJrq

oTHOCTATeJTbHaS arOMHiIr H MOJreKyJr{pHtUr MaCCbr, afperarHoe cocTosHHe BerrlecTBa;
. lao0paropuoe o60pyAoBaHr4e.

O6yqaroqzecr AoJDKHIT yMerb :

o o6rscl,:rsrb o"tlrvtqvs. Su:zuecrrax ssneHLrit or xLrMr4qecKrlx;
. HTI3bIBATb HEKOTOPbIE XIIMIIqECKHE 3JIEMEHTbI IA COEAI,IHEHI{JT;

. npoBoArarb npocrefiurue onepaqrzkt c o60pygoeaHr4eM ra BerqecTBaMH;

. Ha6JrroAarb u onucbrBarb ypaBHeHvr peaKqrzfi ueNgy BerrlecrBaMr,r.

Meranpe4MerHbre peryJrbrarbr o6yuennn
O6yualoquec.fl AorxHbr yMerb :

. npoBoAt4Tb rrpocreituue Ha6nro4eHrza, r43MepeHr4.s, onbrrbr; ,

. craBHrb yue6nyrg 3aAaqy noA pyKoBoAcrBoM yrrr,rrerq;

. cracTeMarra3lrpoBarb u o606qarr pByMHbre eugsr un$opMluJl1lLl;

. COCTIIBI'Tb IIJIAH BbINOJIHEHI4fl YVE6TTOfi 3AAAqII.

ParAe.n 2. Maremarrqecrrre pacqerbr B xHMHrr (9 uacon)
flon-flrue o6 orHocl4TeJlbHbrx arouuofi u uoneryrrpuofi Macc€x. HaxoxAenue

ornoczrenrnofi arounofi Maccbr 3JreMeHToB B nephoAr,rqecxofi crdcreMe xuMlrqecKr,rx
gJIeMeHToB. Pacqer orHocrareJrLnofi uorexyrrpnofi Maccbr no <fopnayre BerrlecrBa KaK cyMMbr
OTHOCLITeJTbHbIX aTOMHbrx MaCC xLIMI{tIeCKIlrx 3JIeMeHTOB, O6paSyrOqux BerrIeCTBO. flOn.firHe O

Maccoeofi Aore xuMdqecKoro SJIeMeHTa B cJrolgoM BerrlecrBe. Pacqer Nraccoeofi Aorr,r
xuMlrqecKoro gJreMeHTa B cJro)KHoM BerrlecrBe. flonqrue o qucroM BerrlecrBe v cv'ecv. Cuecu
rasoo6pasHrte, nuAKI4e v rBepAbre. Cuecu foMofeHHbre H rereporeHHbre. floH.srze 06
o6rervtrofi AoJrLt KoMnoHeHra rasoeofi cMecr{. Cocrae Bo3,qyxa H npupoAHoro r:Ba. Pacqer
o6rerranofi AoJIrr riroo6pasnoro BerrlecrBa e ra3osofi cMecra. flonqrue o MaccoBofi Aone



BerrlecrBa B pacrBope. PacrnoprareJrb r4 pacrBopeHHoe BelrlecrBo. Pacqer Maccbl pacrBopeHHoro

BerrlecrBa no Macce pacrBopa z N,raccoeofi gonb pacrnopeHHofo BelrlecrBa. flonfltue o rII4croM

BerqecrBe v ilpuMecrr. Maccoear AoJu npnMecv B o6pasue ucxoAHoro BelrlecrBa. OcHoeHoe

BerrlecrBo. Pacqer Maccbr ocHoBHofo BerqecrBa no Macce BeIrIecrB{ coAepx:ilIero
o[peAeJreHHyro MaccoBylo AoJrIo npuuecefi .

Ilparruuecrcne pa6orrt
1. flpnroroueHr,re pacrBopa c 3aAaHnofi vraccosofi Aolefi pacrBopeHHol'o BelrlecrBa.

Ilpeguernble peyJrbrarrr oGyuenur
O6yvarorurEect AoJIxHbI 3Harb:

O M&CCOBYIO AOJIIO XVMHqECKOTO 3JIEMEHTA NO <IOPN'IYJIE COEAVHEHI4S, O6bEMITIO AOJIIO

f€Ba B cMecrl, MaccoByro AoJrro BerrlecTBa B pacTBope, MaccoByro AoJIIo npznrecefi;
o xapaKTepH3oBaTb clpoeHHe, o6que susrzvecxue I,I xl4MplqecK]re ceoficrea npocTblx

BEIIIECTB.

O6yqaroquecr AoJD{GrI yMerb :

. Bbrt[rcJrrTb MaccoByro AoJrro xlrMuqecKoro SJIeMeHTa no $opvryne coeALIHeHHq,

o6revmyrc AoJrro ra3a B cMeclr, MaccoByro AoJrro BerrlecrBa B pacrBope, MaccoBylo AoJIro

npZrr,reCefi;

. [poBoAr4Tb npocrei'mue pacqerbr no xr.rMr4qecrcurra t[opuyJraM H ypaBHeHLrflrvr peaxqufi;

MeranpegnrerHbre pe3yJrbraru o6yuenur
O6y.ranquect AoJIIGbI yMerb:

. onpeAeJrrrb rleJrb yue6Hofi Ae.flTerbHocrr'r c floMolIlbro yqlrTer'^ u caMocroflTeJrbHo,

r,rcKarb cpeAcrBa ee ocyuecrBJreHlrrr, pa6oras no nJraHy, cBeptrb cBov AeficrBus. c

rleJrbro H npu seo6xoArauocru ucnpaBJrf,rb omu6xu c rroMorrlblo yrlurenq vl

cilMocroflTeJlbHo;
. COCTtIBI'TbtIIIHOTaLUIOTeKCTa;
. OCYqECTBJI'Tb NPqMOE AEAYKTHBHOE AOKA3ATEJIbCTBO.

ParAe.n 3. Jleneuus, rporcxoAflrrue c BerrlecrBanru (LLvacon)
flonqrue o pa3AeJreHuz cuecefi H oqlrcrKe BenrecrB. Cnoco6u piBAeJreHr,rfl crvrecefi.

OrurrrpoeaHue e na6oparopvn,6ury u Ha rrporr3BoAcrBe. floncrue o Surlrrpare. floHstlae o6
aAcop6qrEz n a4cop6enrax. ArcrzsNpoeannufi yroJrb xax ea{cHefiurufi a4cop6enr. ,{ucrvtrrnrsrJvtfl.
KaK npoqecc BbrAeJreHHr BerrlecrBa Hs xr.rAKofi cMeclr. fiucrwuupoBaHHiur BoAa 14 o6nacrra ee

[prrMeHeHr4f,. Kpucrarlrrv3ary4l. rr BbrlapuBarure. lleperoHKa HeSrn. flonsrHe o xr,rMnqecKofi
peaKr[{u. Vcnosu.s nporeKaHr.u rr npeKparrleHrz.s xktMuqecKr,rx peaxqufi. flprasHaxra xr4MuqecKrx
peaxuafi: o6pasoraHrze ocaAn4 BbrAeJreHr4e fa3a, nocBJreHr4e 3arrixa, H3MeHeHve rrBera,
BbIAEJIEHVE I4JIH NOTJIOIqEHIIE TENJIOTbI.

Ilparrn.recnne pa6orrr: '
l. Buparruznanue Kpr,rcraJrJroB coJrrd.

2. O.{ucrra nonapeunofi colz.
3. Kopposzr Mer:rnJroB.

Ilpegnrerubre pe3yJrbrarrr o6yuenur
O6yualoqnecs AorlrHbr 3Harb:

. cnoco6u pa3AereHuq cuecefi u nx oqncrKy;

. ycroBr4f npoTeKaHlrf, Lr npeKparqe}j.ufl xuvruqecKl,rx peax4afi ;

. [pv3HaKIa xI,IMIIqeCKVx peaIcqzfi.
O6yvaloruuecfl AoJr)rfi br yMerb :

o xaPaKTePH3oBarb cnoco6rr pa3AeJreHr4fl crraecefi, npr,r3HitKr,r xHMutrecKr.D( peaKrlr{fi;
. o6paqarbcc c xaMuqecnofi nocy,qofi u la6oparopHbrM o6opy,uonaHrnerra;
o p&cno3HaBarb orrbrrHbrM nyreM.'Kr.rcnopoA, yHreKucJrbrfi ra3, r,r3BecrKoByro BoAy t4

HeKOTOpbre Apyrue BerrlecrBa.



MeranpegMerHble pe3yJrbrarbr o6yuenur
O6yvalounec.s AonxGbI yM erb.

. opraHH3oBbrBarb yue6noe nsauuo4eficrBlle B rpynre (pacnpe4elarr poJII{,

AofoBapuBarbct Apyr c ApyroM I{ r. A.);
o npe[B1a{err (npornosrtpoearr) nocJreAcrBg.fl KorreKTgenrrx peIueHIafi ;

o rroHr{M&Tb rrpgrrr4Hbr cBoero Heycnexa H HtxoAHTb cnoco6rt BbrxoAa H3 gTofi curyuJnr4;

o B [r{z.Jrore c yqgTereM yqr,rrbcc nupa6arunarb KpvrepHI,I oIIeHKIiI H onpeAeJltrb creneHb

ycnerrrHocrpr BbrrroJrHenrz-s ceoefi pa6oruI u pa6oruI Bcex, ucxoIs H3 HMeloulprxcs

Kpr,rTeplreB, coBeprrreHcTBoBaTb KpvTepr4H oIIeHKI,I I4 noJrb3oBaTbcfl. r4MvI B xoAe oIIeHKI'I lI
cilMooIIeHKLr;

. OTCTtlI4BaTb CBOIO TOTIKy 3peHmfl, apryMeHTl4pyfl ee;

o no,{TBepxAarb apryMeHTbI tparcrarrau,

. CJIyIIIaTb Apyfrlx, nbITaTbCt [pI'IHLIMaTb ApyryIO TOTIKy 3peHuf,'

PacAer 4. Paccrarbl rro xrtMuu (3'laca)
BuAarorqzecc pyccKrze yrreHbre-xuMrrKlr. XrasHr LI AetreJrbHocrr M.B. JlouoHocon4

[.I,I. MenaeJreeB4 A.M. Eyrnepoea. HcropLt.s orKpblrllfl greMeHroB H Belqecre. florryueHue Ia

3HaqeHr,re xlrMt4trecKlrx BerrlecrB. HccreAoearil{q e o6nacru xI,IMVqecKID( pearcqrafi: $orocuHres;
ropeHne H MeAJIeHHoe oKxcJreHI,Ie, Koppo3Hq MeTaJIJIoB.

Ilpegruetnble peryJrbraru o6yuenur
O6yvaroruuect AoJDI(HbI 3Harb :

. 6uorpatbvvyqeHblx-xHMI4KoB;
o ]q€HbIX v3yqaloqux XIIMI'IqeCKI4e peaKqlaH,

. LICTOpmOOTKpbITIatXLIMIMeCKI{X3JIeMeHTOB.

O6yuaroutzect AoJrnGbI yMerb :

. cocraBrrrb paccKa3bl 06 yqeHbIX, o6 glelrtenrax H BeIIIecrBax;

. pa6orarb KaK cillrocrotreJrbHo, TaK I4 B rpynnax.

MeranpeqruerHble peryJrbrarbl o6yuennr
O6yqaroqzect AoJuffibI yMerb:

. ONPEAEJIflTb qEJIb YUE6HOfi AEgTEIbHOCTV C NOMOIIIbIO YqI4TEITI. U CTINIOCTO'TEJIbHO,

r,rcKarb cpeAcrBa ee ocyuecrBJreHur, pa6oras no IUIaHy, cBeptrb ceoH Aeficrsu.s c

rtreJrbrc u rrpu neo6xoAuuocrn ucnpaBrcrb ouru6ru c noMolrlblo yqurert v
caMocrotreJrbHo;

. conocrttBrsrb v or6nparr nntpoprvraquro, noryqeHHyto I43 p:BJrHqHbIx lacroqHlutKoB

(crorapn, glqlr.rKJroneArrrr, cnpaBoqHuKrr, gJreKTpoHHbIe AHcKI,I, cerr I,Lrrepner);
r npeficroBlxrs uHsopMar{uro B Br,rAe ra6rHr{, cxeM, onopnoro rononeKT4 B ToM qlacJre c

npvM eHeur.rerra cpe4crn I4KT.

Jlnqnocrnbre peryJrbrarbl o6yqeHnfl
r4cnoJrb3oBarr npzo6pereHHbre gHamr4r^ v yMeHr4r B npaKTllqecKofi AetreJlbHocrla u
noBceaHeBHofi xnsHI,I Ars:

. 6egonacHoro o6paq eIJIus. c BeulecrBturdvt 14 M.utryuul,an/.v;

. 3KOrOn4qeCKpr rp{tMorHofo noBeAeHn-fl B oKpy)Kaloqefi cpeAe;

. orIeHKH BIrVtflE,J/ls Xr.rMr.rqecKoro 3tfpr3HeHr4s orcpyxaroulefi cpeAbl Ha opfarlH3M
qeJIoBeKa;

o Kpr{Tr,r9ecrofi orleHKr] unsoprvraqvla o BeIrIecrBStx, ucnoJlb3yeMbrx n 6ury;
r rrpmoroBJreHr4f, pacrBopoB sa4aHHofi KoHIIeHTparIut'l.



Pacnpege.nenrre qacoB rro pa3AelraM

H aravrenon anrre pa3Aena
Kon-so
qacoBJS

1. Xuvtuc. B IIeHrpe ecrecrBo3Hanl'rt ll

2 Maretvrarn.recKlre pacqerbl B rrtlluvlu 9

3. flzrettus, npolacxoAtlr{ue c BeIrIecrBaMLl 11

4. Paccrcasrr no xraMlrl,I J

5. floAseAeril{e LrroroB 1

Hroro: 35



KarenAapHo-TeMarr{qecKoe, nJranrrpoBarrne rrporpaMMbr

<<Xnnanq BoKpyr Hac)>

Ns Tenra Co,qepxanue XapaxrepucrLtKa ocHoBHbIx

BT4AOB AetreJrbHocTl4
o6yvaroqrrxca

Aara

Paraen 1. X[mHs e ecrecrBo3Han[c (11 qacoB

I flpegruet xvtuuvr Ecrecrso3HaHrre - KoMrrJIeKc HayK o

npr4poAe: $usuru, t<vrM:,ztvI, 6uotorwu u
reorpa$uu. floloxurelbHoe v
orpr4rlareJlbnoe nosqefi crBl4e qeJIoBeKa

Ha rpl4poAy. flpe4rvrer xvur4v. T er.a u
BeruecrBa. Cnoficrea BeIrIecrB KaK Iltx

vrn4r4Buxy anbHbl e rrpu3Haxu. Csofi crea

BerrlecrB KaK ocHoBa Hx npHMeHeHI'Ifl

O6rrcHator poru
XI.IMHqECKLIX gTTATTUfi B )KII3HH
qeJIoBeKa

2. Ha6ruoaenne u
3KCnepuMeHT KaK

MeToAbI vt3yqe}{I,re

ecrecrBo3HaHv[s Vl

XVT]||IIIVT

Ha6nronenne KaK ocHoBnorl uero4
no3HaHr,rf oKpylKaloqero MHpa.

Vcroeu.s npoBeAeHI,Ifl na6moAenras.

fianores4 KaK npeAnoJIolI(eHI'Ie,

o6rxcnrrorq ee vIJrLr [peAcKiBblBaroqee
nporeKaHl,Ie na6moAaelvtoro sBreHItI.
Srccnepuueur. Jla6oparopur.
3rcrepuuenr la6oparopHufi r'I

gouarunnfi . Cuoco6u $uxcrpoeanz-a
p$yJrbraroB sKCnepIzMeHTa

O6rscHclor ponb MeroAoB B

npaKTlrqecKofi gearelsHocru
nto,qefi

3. llparrnuecrcax
pa6ora Nll
3nalcorr4creo c
ra6oparopnrnra
o6opyAoeauzerra.

flpanzna rexHI4KLI

6egonacuocru

Jla6oparopHoe o6opyloBaHr{e.
flparrura 6egoracrrocrr rrpvt pa6ore c

e,qKIIMlI, fOpIOqpIMu IUI TOKCHIIHbIMI{

BEIIIECTBTIMI,I

3naxon.f,tcs c la6oparopHblM
o6opyaonauuevr. I,Isyu aror
npanrzna TF

4 flpanuruecrcar
pa6ora Nl2
Ha6rroAeruae ga

roprqefi cse.Iofi.
Vcrpoficreo u
pa6ora cnvproBKll

Ha6nroAenue 3a roptlqefi ceeqoft.
Vcrpofi crno cnuproBKu. fIp asuta
pa6oru c HarpeBarenbHbIMLI .

npu6oparvru

Y'aarcs paborarr co
cnupromofi. I,Isyvaror
npanuna TB

5. Mogerllapoeanue MoAe.nz rar a6crparvpoBitllHbre Konrru

H3yr{aeMbrx obrexroe H npoqeccoB.

MoAerz n $usurua. MoAerH e
6uorroruu. ElrororuqecKlle Myrqlru.
MoAenu B xuMvrvt. Marepv:IJrbHble H

3HAKOBbIE

Hsyuaror $zsuuecrcue,
6rao.noruqecKz e xuMl4qecKl{e

MoAeJrra. Yuenr pa3raqarb
9TI4 MOIEJII4

6. XprMra.recKr,Ie 3HaKLI

n tpoprrayml

Xuunqecrute 3HaKLI: o6o:Hauenue,
nporr3HorneHr4e v nnsoprvraqux,

KoropJro oHu Hecyr. XIalla.recrue
6opuylu: o6o3Hauenue,

Onpe,qensror noJIo)KeHI4e

XI4MIIqECKOIO 9JIEMEHTA B

neprroAuqecrcofi cncreue.
Vqarc.s H€t3blBarb



rpor.r3Hollr e lts.ve v uH(bopMallut,

Koropyrc oHH Hecyr. I'Lr4excu IE

roe$$uqzenrut

XHMHIIECKVE 3HAKI]

Xuvrus u $usuxa Ousuqecxne I4 xI,IM HqecKHe s BJIeHIa.fl l,Isyuarcr MoneKyntpHo-
KI'IHETI,Iq ECKYIO TEOPI4IO

8. ArperarHue
cocrosHut
BEIIIECTB

flon-srue o6 arperarnoM cocrosHllll
BgrrlecrBa. f asoo6pasuble, )KlIAKue I'I

TBepAbIe BeIIIecrBa. KpucraruluqecKlle
u arvrop$Hue rBepAble Belr{ecrBa

Onpeaenaror oco6ennocru
crpoeHllt BeIrIecrB. YueIor
pzl3IlHqaTb H

xapaKTepr{3oBarb axperarHble
cocroqHl,Ig BeIrIecTB

9. Xlrtv.usu
reorpa$ua

f eororuqecKoe crpoeHple nJIaHerbI

3erurq. Slevrenrnrrfi cocrar
reororl4qecKvx cocraBnnx qacrefi

ruraHerbl. Munepalu Ia roPHbIe

nopoAbl. MarvrarrzqecKue u ocaAorlHble

flopoAbl.

I,Isyuaror reoJrorl{tlecKo e

crpoeHl,Ie 3ervuru. Vrreror
p a3Jrr4qarb MrrHep aJrbr

10. XnMras w6uor'orus Heoprann.recKrre (noaa u MHHepaJrbHbIe

conu) H opraHvqecxue (6enr<u, )KHpbI,

yfJreBoAbl, nztauranu) BelqecrBa.

llpocrsle v cJIo){tHbIe BelrlecrBa, Lrx

poJrb B )Klr3HeAeqreJrbHocrl4

opraHlr3MoB. EuolorzqecKa:l ponb

BoAbr B xIasofi KJrerKe. @orocunteg.
Ponr xropo$unna n $orocIEHrese.
EuonoruqecKoe 3HarIeHAe )IflaPoB,

6elrcon, s$upnrrx MaceJI, yrJIeBoAoB I4

BI.ITTI]\iII4HOB AJIfl XTI43HEAE TEJIbHOCTI4

op|aHI43MOB

Pasrrlqarcr opraHuqecKl,Ie H

HeopraHwlecKkI e, flpocTble I4

cJroxHble BeluecrBa.

O6rgcH.slor poJlb BoAbI rr

xropotf urna Anq xfl43HI,I

qeroBeKa

lt Ka.recreeuHHe
peaKIII{I4 B XHMHH

flonsrne o KaqecrBeHHblx peaKru'ItK

KaK o peaKIII{sx, BocnpI4HHMaeMbIx

opraHoJrenrvFlecK?I, TO ecrb c
noMolrlblo 3penve, cJryxq o6oHqHvt.
Ananr.rruqecxufi etptf exr.
OnpegemeMoe BelrlecrBo I4 peaKrHB Ha

Hero

3naxol{src.s c
KaqecrBeHHbIMLr peaKIILlsMI,I

Ha Klrcnopo,4, yrneruaclrrfi
ra3 r.r H3BecrKoByIo BoAy

Paue.n 2. Mare
12. Ornocraremnsre

ATOMHA'I V

MOreKyrqpHaf
Maccbr

flon-srue o6 ornocureJlbHbrx aroMHot4

H MoJreKyJltpHofi Ivraccax. HaxoxAeuue
orHocvreJrbnofi arounofi ruaccn
gJreMeHToB B neprroAl4qecrofi cl4creMe

xlzMuqecKrrx gJIeMeHToe. Pactrer
orHocuTeJlbnofi uolercylxpnofi Maccbl

no $oprvryne BerlecrBa KaK cyMMbI

OTHOCHTEJIbHETX ATOMHbIX MACC

xrrMr{qecKux 3JIeMeHTon, o6pasyrorqmr
BEIIIECTBO

HaxoAsr orHocHTeJIbHyIo

aToMHyIo Maccy SJTeMeHTOB B

nepuoArrqecrcofi cucreue
XUIMI{IIECKI'TX 3JIEMEHTOB.

Paccqurnsaror
orHocHTeJIbHyIo

MOJreKyJrtpHyIo Maccy
BEIIIECTBA

13. Maccoeas rorc
SJIEMEHTA B

floncrue o vracconofi Aole
XI4MHqECKOTO SJICMEHTA B CJIO)KHOM

Buqzcrqror MaccoBylo AoJIIo
XIzIMLIqOCKOTO gJIeMeHTa B



CJIO)ICHOM

BEIIIECTBE

BerrlecrBe. Pacqer vraccoeofi Aorla
XVMI4qECKOIO 9JIEMEHTA B CJIO}(HOM

BEIUECTBE

CJIO)I(HOM BEIIIECTBE

t4. llucrrre BelrecrBa
I{ CMecI4

flonqrue o qucroM BelrlecrBe I'I cMecla.

crvrecu rasoo6pasnble, )KutAKI4e H

TBepAbIe. Cuecz roMoreHHble kl

reTeporeHHbIe

flpunogar npI,IMepbMIuIcrbIx
BerrlecrB I,r crr,recefi. Aatot
xapaKTeplIorur<Y CrvreCefi

15. O6reMHas Aorq
IA3A B CMECII

floH-f,rze o6 o6reuuoir Aottu
KoMnoHeHra rasonofi cMecr{. Cocrae

Bo3Ayxa v npupoAHoro ra3a. Pacqer

o6rerr,trrofi AoJII4 ftBoo6Paluoro
BerrlecrBa e ra3oeofi cMecl4

Brr.rucnsrot o6reunyto
Aonro rasoo6pasnoro
BeqecrBa e ra3oBofi cMecll

16. Macconag Aons
BCIIIECTBA B

pacrBope

flonqfl,Ie o Nraccosofi AoJIe BelrlecrBa B

pacrBope. Pacreopurenr z
pacrBopeHHoe BelrlecrBo. Pacqer Maccbl

pacrBopeHHoro BelqecrBa no Macce

pacrBopa n Maccoeofi Aore
pacrBopeHHoro BeIrIecTBa

flponogrr pacqer Maccbl

pacrBopeHHoro BelrlecrBa no
Macce pacrBopa u uacconofi
AOne pacrBopeHHofo
BEIIIECTBA

l7 flparrluecxar
pa6ora Nl3
flprzroronreHue
pacrBopa c
sa.uannofi
naaccoeofi rorefi
pacrBopeHHofo

BEIIIECTBA

flpzrororleHlle pacrBopa c saganuofi
N,raccoeofi ,qonefi pacrBopeHHoro

BerqecrBa. flparvna 6esonacHofi pa6oru

foroe.sr pacrBop c aa,{aHHor

uacconofi aonefi
pacrBopeHHoro BelrlecrBa.

Co6ruo,qaror npaBhna

6esonacnofi pa6oru

18. Maccosas aorfl
npurraecefi

floncrrae o qlrcroM BeurecrBe LI

npaMecu. Maccoeafl Aor-s npI'IMecI4 B

o6pasue ucxoAHoro BelrlecrBa.

OcnoeHoe BelrlecrBo. Pacqer Maccbl

ocHoBHoro BelrlecrBa no Macce

BerrlecrBa, coAep){€Illero
o[peAeJreHHylo MaccoBylo AoJIIo
npauecefi

flponogrr pacqer Maccbl

ocHoBHofo BelrlecrBa no
Macce BerrlecrBa,

coAep)(uqero
onpeAeJreHl{ylo MaccoBylo

,qorro npuuecefi

19. O6o6qenue u
cv creMarH3ilttlul
suaHnfi no reMe
<<MareuarraqecKrae
pacrreTbr B xIaMI4H))

Peurenpre 3aAaq v yrpaxmeHIaft no renae

<<MareuarzqecKr'Ie pacqerbl B xaMllu>
Peruaror 3a&a'rvvl
BbrfloJlH.sror ynpilKHeHHt IIo
reue <<Ma'reMarl4qecKue
pacqerbl B XI,IMI4I4))

20. <MarevraruqecKl,Ie
pacqeTbl B xLtMLIrr))

Peurenue 3a,qaq 14 ynpa)GeHnfi no reivre

<<MareuarprqecKlle pacrlerbl B xrrMI{H))

flpoeo4rt MareMarl,IqecKue
pacqerbl no xLlMvrIecKuM

$oprvrylart

paraert 3. flnlenlrq' nponcxoAtrulne c Be

2l Pa:Aenenne
cuecefi

flon-srue o pa3AeJleHuu c;laeceitu
oqlrcrr(e BeIIIecrB. Cuoco6u
pa3AeJreHrrt cuecefi

3narola.f,rcq co cMectMt4.

Hsyvaror cnoco6sl
pa3AeJIeHI,It cuecefi



22. Ou.nrrponaHue Oulrrporauue e .na6oparopvIn, 6ury u
Ha npol43BoAcrBe. flonqrue d

$rznrrpate

Paccrraarpue alor npl4Mepbl

r,rcnorb3oBaHv.s

tflznsrponannr

23. Axcop6ruaq flon-srne o6 a,qcop6q vM il a4cop6enrax.
Axruenpoeanr*rfi yroJlb KaK

sunHeia:lnuia agcop6eur

I4syuaror a,qcop6qraonnrre
ceoficrea BeurecrB

24. fiucruntxrug ilucrww'rrult,a KaK npoqecc BbIAereHHq

BeruecrBa us n<lr,qKofi cMecrr.

flrzrcrwtlozpoB€trrHz]t Bo,qa H o6lacrrz ee

npvMeHeHI,Ix. Kpucmrnvaa\us u
BbrnapvBarlue. fleperonrca ue$ru

3naxoNaqrct c npuMeparvln

AI,rCTrlJUIf, IIZt't XZAlCocrefi ,

Hsyvaror rpoqeccbl
Kpr.rcr:urJil43uJv'Jr kr

BbrrlapvIBaI{IJfl.

25. llpaxruvecrar
pa6ora Nb 4

Bupartrranarrue
KpHcTa.JrJroB coJIH

BupaulunaHr{e KpvcraJrnoB coJlt4 Orurcusaror HaOrIoaeHI4s

onbrra. Aerator BbIBoAbI no
pe3yJrbraraM nparcrrauecrofi
pa6oru. Co6rrcAaror
npaBlrna 6esoracHofi pa6oru

26. flparcnn.recnax
pa6ota Jtlb5

Oqucrxa
noBapeHHoit colu

Oqracrrca noB ap eHHo it co tu Onvcrrsaror na6moAenus
orrbrra. Aenaror BbIBoAbI no
p $yJrbraraM np arrrvecnofi
pa6oru. Co6nrolaror
npaBr.ura 6esouacnofi pa6orsl

27 Xrluuqecxue
peaKr-IHI,I

flonsrne o xllMlaqecKoil peaxqzu.
Vcrosvr nporeKaHzfl Ia npeKpalrleHl.tfl
xHMLIqeCKLlx pearcUrafi

Hsyualor 3aKoH coxpaHeHlrt
Maccbr BerrlecrB

28. flpusHaxz
XI4MUqECKLTX

peaxqrfi

flpusuaxu xLtMr,rqecKrD( pealcqzfi :

o6pasoearue ocaAKa, BbIAeJIeHHe raita,

nOtBJIeHue 3anaxa, LI3MeHeHLIe IIBeTA
BbUteJIeHI4e HJIIUI nOHIOIqeHVe TenJIOTbI

3narcoIvrsrcq c npH3HaKaMI4

xuMrlqecKrax peaxqr.Ifi

29 flpaxuavecxan
pa6ora Nl 6
Kopposu-e
METEUUIOB

flpoqecc Koppo3ur{ (pxauerur)
xeJre3a. Bilz.flHue BHeITTHIIX ycloeufi na
cKopocrb Koppo3rrr,r xeJre3a. flpanura
6esonacsofi pa6oru

I,lsyuaror rpoqecc Koppo 3I{t4

)KeJresa. Co6rrcAaror
npaBr{Jra 6esonacuofi pa6oru

30. O6o6rqenue n
c14CTeMarI,I3aqHfl

suaHrafi no reMe
<<flsrenvs,,
npor4cxoArrrlue c
BeUIeCTBaMLID

floAneAenue r4ToroB no reue
<<flY leuut, npoucxoA.surue c
BerrlecTButMH))

BrrnomrsrcT 3a,uarH[s

reue <<-f,nhenzlr,

lpor4cxoArrrlue c
BenlecrB:lMH))

31 O6o6qegue kl

cncTeMarr.r3arlr4fl

suauvrfi rro reMe
<<flsreHufl,
npoucxoAsrrlr4e c

BEIIIECTBAMH)

Konrpolr 3Hanrffi rro reMe <,5.sreuut,
npoHcxoA.srque c Berr{ecTBaMI,D)

BrInofflsror 3a,qaHIxI IIo
TeMe (f,BreHu.fl,

npovcxoArrrlue c

BEIIIECTBtIMD)

Paue.n 4. Paccnaru no xunrnn (3 q)



32. Brua:oqzecs
pyccKlle yqeHble-

XI,MUKLI

BuAaroquecs pyccKue YrIeHbIe-
xrrMLIKI4. Xzgnr I,I AetreJlbgo'hr M.B.
Jlonronocoe q L.I4. MeHAeneena, A.M.
Eyrrepona

3nalcotr{.srcs c orKPbITIlf, MI'I

BbrAiuounxcs pyccKHx

VqEHbIX-XIIMHKOB

33. Sreuestsr ra

BEIUECTBA

I4cropua orKpblTlls 3JIeMeHToB I'I

BerrlecrB. florryueHrae lI 3HaqeHHe

XI'IMI4IIECKI'TX BEIIIE CTB

3naKolrarrcq c ucroPuefi
orKpbrrl4fl gJreMeHToB H

BerrlecrB. PaccuatPr.maror
noJryqeHl4e H 3HaqeHHe

xLIMI{qeCK}Tx BeIIIeCTB

34. HccreAoeaHvt e
o6lacru
XLIMI4qeCKHX

peaKIIIdfi

l4ccreaosaHuq B o6racrlr xHMI{qecKPrx

peaxqrafi : tforocuHtes; roPeHI'Ie 14

MeAJreHHoe oKI,IcJIeHLIe, Koppo3Ltt

METtUIJIOB

3uaxovr.flrcq c
rrccJreAoBarr uflvrvl B o6lacrPt
xt4Mr{qecKrrx peaxqnZ

35. flogeegenue
I4TOTOB

O6o6rqeHue I4 cllcreMarl'I3ur4s' 3HaHI'Iu

no reMaM: <<Xuv'ufl, B IreHTPe

ecre crBo3H aellafl>>, <<Marevrau'I e c KIae

pacrlerbr B xvrMtvtlz'>>, <<flsrelaul,
rrpoHcxoA,f,lrlv e c BeIrIecTBaMI{D,

<<Paccrcasbl no xI4MHH)

flomopenze npofigennoro
Marepr{aJra no nporpaMMe

<<Xzlaraq BoKpyr Hac)


