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f{e.irr ypoKa: oxapaKTeplr3oBarb cylrlHocrb $r.rszvecxux 14 xr.rMurrecKr.rx xnrenzft; [pr43HaKra rr
yclIoBtrfl, [poTeKaH?rr xzMr{rrecxux peaxqr,rfi .

3aAaqu o6y'rarorqrae:

O6ecne'{urr ocMbIcJIeHI,Ie I'I Boc[p[trl,Ie noHrrr.Ift <QzsauecKoe rBJreHr{e)), ((xraMr.rqecKoe
tBJIeHI{e)), ([pI43HaKv xl4MrlqecKrax pearqufi>, (ycJroBzr [poreKaHr4r peaxqufi>.
@opnaupoaarb yMeHrIe sa6ruoAarb flBrrenvrs.,y3HaBarr r.rx u AeJrarb BbrBoAbr Ha ocnoBe
na6nroAeurafi, ynaenrle [poBo.4I{TE xr{MlrqecKr{ft sxcneprauent, o6rxcgrrb 3HaqeHl,re
ssreHIlft B xrlr3Hr{ rrp}rpoAbr r{ qeJroBeKa.

3aAaqu pa3BuBaroq[e:

Pagsl4sa* rlo3'aBareJlbrrylo aKTI,IBHocrb I,I caMocrotreJlbHoct"'yrurqt*ct qepe3
BbIloJrHeHI'Ie na6opatopHhrx pa6or. Paseunarr MbrcJr[TeJrbuyro AerreJrbgocrb
yqarru,rxct : cyx,qeHv e, yMo3aKlIorIeHHe, AOKtBaTeJIbCTBO.
ConepurencrBoBarb yMeHI-Is yilarru.rxcr Ha6nroAarr, Suxczponarb Bo BpeMr BbrnoJrHeHr4t
onhrroB, I{HTeplperl,IpoBarb nonfreHubre AaHHbre B xoAe orrbrra ra o6o6ruarr
pffynbrarbr pa6orrr.

* ' fffffis",;::T"xf*:#:1,##ffffJwffi;ffi1HT;::.1ff#il'
o 6opy4on an vflvtvr B c o orB erc rBvru c np aBprnaNIv 6 es onacno crrE.

3a,qaqu Bocnr{TbrBarorune :

' CoAepxateJlbHylo ocHoBy ypoKa cocraBJrrror rleHHocrHbre orHorrreHux (ocosnaur.re
llpaKTl'Iqecroft gnaqr.ruocrll I,Bfraeuoro), onopHbre r.r HoBhre 3Halvrfl, a rarcKe cuoco6rr
AesrerbHocru (yueur,re aHaJILr3I,IpoBarb xoA Lr p*yJrbrarbr gKcrrepr{MetTawpa6ora6 c
peaxrnnauu).

Tnu yporca: rou6uuuponaunrrfi (cnonecHo-HarJrrAno-[pamnuecxufi).

. (D opurr pa6orrr yqauuxcfl : (ppouranr Has., vrHN4Br4Ay urb*afl. rpyrrroBiur.

MeroArr MorrrBarln[:

: ffi*ffi"#i?n::::;:#:ffi'Jlparruuecxuft )

. YqeuuqecKr{e na6oparoprrhre o[brrbr.

. [elroHcrparlnflo[brroB.

. r[eens: <<LlenoeeK Moxer croflbKo, cKoflbKo oH 3Haer)).

*"iuo:;'- 
a*n3aqt AKracca.

. Mornsaqrn yve6uoft 4enrenuuocru.

O6opyqonaHlre: KoM[blorep, gKpaH, ua6oprr ptt ta6opatopnofi pa6orrr, AeMogcrpar{sorrgbre
onbrrbr, MyJrbrr.rMeAuftsas, upgSguTaung, yre6um <XrnMras g) o.c. fa6puenxH.

1. nepMaHraHar KaJrvrs, ;

| 
'-e. ' 2. .MeJI, coJltHar K[cJIora, III,IHK.

il 3. xnopl{A xeJle3a (3), rr4pox clr1tirrpus. reKcarlkraHo(feppar Kurufl;



il 
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4. r.rHAr,rKarop ([enol(franeran.

If.nau ypona:

I. Opranusaquonnsrfi MoMeHT.

II. Ouepaq[oHuo-vc[oJrHr{Tenbcrrnfi sran:

l. O6rscHeHNe HoBoro Mmepuulm,i
2. .{enaoncrpaq[ouHbre orrhrrbr;
3. Jla6oparopnax pa6ora (ercnepraueuraJrbHbre zagayw.);
4. @ponra;rrnas.6ecera (no utorau AeMoHcrparlraonnoro sKcnepr4MerTav na6oparopnofi

pa6orrr) c 3arroJrHeHraena ra6ruaqrr;
5. CarvrOronrpolr gnaHufi frarrprxcs; !6. I,In$opnrallut o AoMaIlHeM 3aAaHHprr4uncrpyKrlLts K ero BbrrroJrHeHlrro.

III. OqeuoqHo-pe(f nercreHrrfi eran.

Xog ypona

SnurpaQ

Bslcoxas qenb qeJIoBeKa lrrayKvr- upoHnKarb B caMy cyrrlHocrb Ha6nroAaeMbrx
flB[relJuil, [ocrLlfarb LIX coKpoBeHHbIe cEJrEI, uIX 3aKoHbI pI TeqeHr4fl,-qro6br
yllpaBnf,Tb vrMkr.

P. Ponau

3aAanue. V sac y KalrAoro Ha rlaprax.qaHbr krHcrpyKTr4BHbre Kaprbr, B Koropbrx
BaM npeAJlaraerct reKcr otrucaHurfl. orrbrroB, B AaHHbrfi TeKcr Bbr Aonx{Hbr
BCTaBT{Tb nponyqeHHbre cnoBa.

rlro rasyvaer rrpeAMer xuvtufl.?

9ro raxoe BeruecrBo?

Borpyr Hac BcerAa HaxoA{Tct KaKue-nuio BerrlecrBa. Ho ncer4a Jrrr BerrlecrBa
ocTaroTct HekI3MeHHrrvru?

flpnpo4a - oro orpoMHa.r na6oparopurs,B roropofi HerpepbrBHo rrponcxoAr{r
LI3MeHeHLIe arpefaTHofo cocro.flHllx, Sopnru p€BnLIqHbIx BeIrIecTB, a TaK]Ke u4€r
o6pa:onaHl4e HoBbIX Belrlecrn. fopnue nopoAbr r4 MzHepaJrhr rroA nosgeficrBraeM
coJIHI{4, BOAbI, yfneKI4CnOfO ra3a Lr Apyfr4x BerrIecTB IIOCTeneHHo pa3pyruaroTcs. Lr

rlpeBpalqalorc.{ B HoBbre BerrlecrBa. B sereHbrx pacre[vrflx ?r3 yrneKlrcJrofo ra3au
BoAbI o6pasylorc.l rnloKo3a v Iq)axMan. r{enoBeK rrpeBparqaer B3{Thre r{3 rrpLrpoArr
BerrlecrBa (uprapo4Hbrfi ra3, Heorb, pyAbt B Heo6xoAprMbre euy 6eH:u]F^,peswry,
rlJlacrMacchl, BoJIoKHa, Merullllu. r{acro B pe3ynbTaTe MHo}KecTBa npeBparrleHHfi
flon5nrarorcs HoBbre BerrlecrBa, Korophrx Her B rrprrpoAe. llpz Bcex 3Tr.rx

I43MeHeHI{tX [poLIcXoA]IT pa3pyIIIeHLIe rtcXoAHbIX BeIIIecTB I{ $opurapoBanue v3
Iax cocraBHbrx qacrefi noeHx BerrlecrB. C"rrafia)

B upzpo4e Her BeIrIecrB, Koropble He MeHrrrorcx. [axe [ocrpoeHHbre Lr3 caMbx
npoqHblx MaTepuaJIoB 3AaHr4t, Kopaonkr r4 MocTbr rrocreueHHo pa3pyruaroTcfl, Lr

rlooroMy BpeM.a or BpeMeHv wx HaAo BoccraHaBJrr{Barb. fllanera 3eulx, Ha



Koropofi MhI )KI4BeM, He ocraerctr Her43MeHHofi: nosHraKaror u l4cqe3aror ropHhle
xpe6rrr, c6maxarorcs.n pacxoAtrcr Marepr4Krr, MeJreror peKr4 Lr Mopr. Taror
JIeAHHKI4, B npllpoAe rlpoucxoAuT cMeHa npeueu fo.{a, Lr3BepxeHrre BynKaHa.

Hy pe6xra Bbr Aora.{alrvtcb, qro Mbr 6y4evr r.r3rrarb ceroAHf, Ha gToM ypore?

C 'l'afi a [paBLrJrbHo, ceroArur rroroBopuM o rrp eBparrleHlrrx BerrlecrB.

6y4ervr Ltfrarb $n:uuecxue prxr4MprqecKr4e flBtre:akrfl,. flprasuarr{ xr4Mt4qecKr.rx
pearrlutfi lr ycJroBr.rr rrporeKanufl xLTMHqecKux pearcqufi.

V'rzrenr: KaK BbI AyMaere - Bce Jrrir rBJreHLrfl, B rrpvpoAe oAuHaKoBbr, no cyrn?

flogynaafire u gaitre onpeAeJreHLre rroHrrprr rBJreHr4e ,

C.nafil flereuue 3To. .. .. .

C neqecrBaMrl MoryT npoucxoAurb pa3rruqHbre r43MeHeHrlfl: r4crrapeHue BoAbr,
[JIaBJIeHLIe CTeKJIa, CfOpaHLIe TOTIJIpIBa, pXaBneHI4e MeTaJIJIA, CKI4CAIJZe MOJIOKa,
rrJraBJreHlre nap aQ uHa, rHlreHI4 e Jrr4 crbeB.

3ru u gu e Hoavrfr M o ryT 6 um S u: nve cr uMu r4rru xLr Mr4 q e cK vMvr.

@zsu.{ecrplMl{ H€BbIBaIor. . . . . .

Xun4u.{ecKuMl{ H€t3blBaror. . . . . .

B ce nelqecrna o 6ra4alor orrp eAeneHHbrM u $uzuuecKLrMr4 cn ofi crnavru,
ilepeqncnlrTe Lrx.

Ctafiu- L{ner, arperarHoe cocro.lHne, TeMrreparypaKzueHrr.s vrrrrraBrreltrfl,,
3neKTpLrqecKa_[ [poBoAr4MocTb, TerrnolpoBoAHocTb.

- flpu HarpeBaHl{kt BoAbI, BoAa nepexoAprr kr3 )Kr4AKoro arperarHoro cocro.rrHLrr B

ra:oo6pa:Hoe. O6pa3yercr HoBoe BenlecrBo? rlro npoucxoALrr c Berqecrnou?

- Hosoe BerrlecrBo He o6pasyerc.f,. I4:ueH.sercfl alperarHoe cocrofl:atre.

- flpu 3aMep3aHlal/t BoAbI, BoAa rlepexoAr.rr z3 )KLrAKoro afperarHoro cocrorHrrr B

TBepAoe. O6pa:yercs HoBoe aerqecrno?

- IrIsN,r e H-f, erc.rr arp e rarH o e co cro.rrHlre.

- flpu Lr3MeJrbqeHuu caxapa o6paryercfl, caxapHa{ uyApa. rlro npor4cxoAr4r c
seIIIeCrSOI\A?

[eruoHcrparlnoHHrrfi onrrr. ii

fopenuq cBeqrr

Bonpoc. Kaxze frBrreHyrfl srr Ha6rroAaere npkr roperruu?

o frJrsBJreHr{e uapaQnna (lepexo4 u: rnepAofo cocro.sHux n xuAroe)

.' 3arBepAeBaHue tapa$uua (uepexo4 LI3 )KLIAKoro B TBepAoe cocroxHae)

r, '-a,' I4sN,IeHeHIae arperarHoro cocrorHl{r- gro [p]r3HaK KaKoro ssnetrus?
il



- @ugu.recKoro flBrerar4s'

IrIgMem.reHLI e MeJIa, (I4su eneHue p a3Mep a uacruq. )

flpuroronrleHlae pacrBopa repMaHraH uta Kalrvrfl' (aHQ$ysza)

Hosoro BeIIIecrBa ne o6pa^:oB€Lllocb.

- Kar Ha3blBalorc.g 3TtI ssrenus?

- @usu.recKlle.

- B .reN,r cyrr{Hocrb Snsravecroro ;rBJreHus,? Hro [poucxoArIT rlpu Srasuuecrux
rBJreHpltx? O6pa:yerct HoBoe eelqecrao?

- flpu Susrauecrlrx rBJreHrlsx HoBbre BeulecrBa He o6pasyrorin, a H3MeHqerc.f,

arperarHoe cocrotHlle.

- B qeu cylrlHocrb xr{Ml4qecKnx.f,BJleHufi, vro raKoe xIlMHrIecKoe gsneHLle?

r{ro6u orBerprrb Ha AaHHbIe LIccJIeAoBareJIbcKLIe Borlpocbl npoBeAeM

AeMoHcrpallnoHHbre oKcnepuMeHrbl u ta6 oparopHyro p a6 ory.
tt;r BeAr npaKTI,IKa - flBJrflercfl KpI'ITeprreM rrcrl{Hbr'

- BnvuareJrbHo rrocMorplrre AeMoHcrpaIILIoHHbIe o[bITbI, 3afl?Iurure sa6nrolielfivrs'

?r Ha ocHoBa1vrvr Ha6nroAe:rruitu cAerafire BbIBoAbI o [p?I3HaKax xuMllqecKllx

SBJIeuuit.

[eruoucrpaqlroHHrIe orlbITbI.

C.rrafit I{HCTPyKTAX IIO TE. Ilepe4 na6oparopHofi pa6orofi - IaHcrpyKraxt:

1. flpu pa6ore c KLIcJIoTaMuulqenoqaMu seo6xoAl4Mo co6lro4arr
oCTopoXHocTb, T.K. 9TO eAKLIe BeuIecTBa. Bce pa6Orrr [pOBoAIlTb HaA

pa3HocaMu.

2. pacreopbr Berr{ecrB H€urraBarb B upo6lipru s He6omurLtx KoJILIqecrBax, uo 1-

2tvllt, qro coorBercrByer I -2cwt.

C.rrafia Aeficrsoearb roJIbKo no yKa3aHulo yqllTent

Ourrr 1. <<PeaxqLI{ xJIopuA x{ene3a c reKcallllanoQ$epaT KzUII4t).

-. Onrrr 2. <Pearql{.g THApoKcLIA XeJIe3a c rI{ApoKcLtAoM 11utprI1>>

Ourtr 3 <<Pe arq r4s' rkrqp oKcuila c S enon QTzIJIeHHoM)).

ourrr 4 <Pear<qLrfl,rulipoKcvrlLa HaTpus c coJrrHofi xncloroft>>

llo urorau AeMoHcrparILToHHoro 3KcrIeprMeHTa B rlpoqecce Sponralrsofi
6 ece.qu, 1n{au1l{e ct 3 arIoJIHsIor ra6II4 IIy, AaIoT orlp eAen eHI{e lrou.ltTI4-fl

((XI4MPIqECKLIE'BJIEHI/.fl>> .

- XzuuqecKr4Mr4 Ha3brBaroT TaKLre flBIIeH.LIs., B pe3ynbTaTe KoTopbIX I43 AaHII6IX

r, .8, , BerrlecrB o6pasyrorcfl, Apyil4e BeIIIecrBa. XIaN4u'recKI4e flBJTeHLrs' Ha3brBarorct

tf xLIMHT{ecKHMLI PeaKIIIIIMH.



O HA3BAHLIE OIbITA

Onur l<Pearqus xJloprrA )KeJIe3a c

reKcaquaHo$ QePar KaJrI4D)

Onut 2 <<Pearqut rllApoKcuA xene3a c

f I4ApoKcLIAOM H aTpLI-D)

rrr 3 <<Pearqut TIAPoKcI'IAa c

SenonQtarenHoM>.

Onrrr 4 <<Pearqlrt rrIApoKcrIAa laarpvrfl' c

consnoft rucnorofi>>

t
C,uelaeuBbIBoA,KaKoBbI[pI{3HaKrIxrIMLTqecKLIxpeaKIILTrI'

- C.nafi I flpnsnaraMl{ x}IMlIrIecKI'Ix pearqufi tBJlflrorc{ :

o ll3JVt€tleH%e OKPCICKU'

. rddetteHue (noenou4eHuq mennombt'

o \bt'fladeHue ocadrca,

. SbtdeneHue 2a3Q'

o llOfl.4Jt€H%e 3A%AXA'

- Cla fi a A ycrronraeM IIpoTe ]Kailv1fl, X}IMI{IIecKI,IX peaKII uil gsilflet cg,:

coIIplIKOCHOBeHue pearupytoqllx BeIqecTB' HalpeBaHLIe'

B .{eN,I xe cylrlHocrb xI{MLIrIecKoro ssIrcnvfl'?

- flrlnelue, [pll KoropoM o6pasyercs HoBbIe BelrlecrBa'

(Yuauuecs 3arloJlHtror rlocJleAurcro ryaQy ra6nuqu)'

C.rrafil Yqrrrenr. o6parnnac' K cxeMe XI|'MI,Iqe'KIIX 
''*nertuit,, 

raroft LI3 npII3HaKoB

.'\ 
MbI He rra6ruoAarr u? (IloneneHue unu nozJtou4eHue mennomut).

Kar nasrrBaroTot oTLI peaKllnu n Jiuvrvrr4,Bbry3HaeTe us yre6nura'

3 anraca$ o[peAeneHl{e sHAOTepMLIqecroft u SK3oTepMu'Iecrofi peaKIII4I'I B

rerpaAb.

C no rvro1qr1g qu Op o eofi I a6 o p aT opvrl1 onp eAenLIM reMnep aTypy'

cne4yrorq uir sratnaurefi pa6orrr 3aKpeIIJIeHLIe 3HaHufi yraqlxcs [o AaEHOE

TEME.

Onur 5 Peanqufl rlrApoKckr4a Harp[qil4; lr coJrflHofi ruclorrr'



*

cneAyroqufi sran naurefi pa6orsr 3aKperneHl4e 3HaHufi yrauuxct no AaHHOLI

TCME.

Vctanosure coorBercrBue :

Bapuant 1. OusruecKlle tBJIeHPIt:

B apuant 2. Xut'wrtecKlle flBlrerrvrfli

1. MoPcrofi nPunun;

2. Kycou"* """"rla 
6pocnnll B a3oTHyIO KIICJIOTy' oH ((UCqe3))' (pa0TBOpIIJICD)'

IrPI{ sroM BbIAen}IJIcr 6YPuft ra:;

3.JI€aypo""n",o"pa:6'0i",,^[o[yIII4JIocbHecKoJIbKCIJIeAbIIIIeK.
4. PacreopeHue caxapaB BoAe;

5. flosereHlte pxaBquHbr Ha xeJIe3HoM rBo3Ae;

6. 3onoryro [poBoJIoKy BbrrtHyJr]I B Hlrrb;

7. cxuranue 6enguHa B ABr4rareJre BHyrpeHHero cropaHux (s anrorrlo6une);

8. JleAsuat mpyilxa secHofi pacranlla;

9. Brrcuxanve AoxAeBbIx JIYxt;

10.[m rpuroroBJreH[' recra B JroxKe cMerrraJrlr coAY LI yKcycHylo KI{Cnory;

IrlnQoprr,rauu{ O AOMaIIHeM 3aAaHVrLrr4LIHCTpyKIII{.fl K efo BbIIIOJIHeHI'IIO'

C.nafi I [orraaurne e sa$alclr4e: n'3'>>

peonercus. IIro BbI CeIOAH' y3H€uIlI nosoro? I{ro Bac 6onHUe Bcefo y'Annuno? B

XoAeypoKaBbIIIbITzUI}IcboBJIaAeTbcaMbIMIJIaBHbIMBllpoqecceIlo3HaHiv|fl_
vMeHI4eMHaxoAlITbv(cTylilycIIoMoIIIbIoAoKa3aTeJIbcTB'ToecTb[poBoAI,ITb
;ffi;;;;;;;:a"roAH' Ha ypoKe c noMorrrbro AeMoHcrpaquoHHblx orlblroB rI

nu6opulopnoft pa6orrr Bu naurnll cBoro ucrvlrry'

Cnucor nrreparypbr:

1. Xur'rus. 8 rlacc: yre6nur< Anq o6qeo6pa:oeareJlbHblx flpexAeHuit' l O' C'

Ta6puenxn.-15-e Lr3l.',crepeorl4n' - M': Ipooa' 2009'

,l 
.q'



Tenna ypoKa

tfro rsyvaer xnnuf,

9ro raxoe BeqecrBo

Ha3btBator nBreHur, npn Koropbtx y Beu{ecrB t43MeHrercn $oprvra,
arpefaTHoe cocTogHne.

Ha3btBalor nBfleHuF, npr Koropbrx o6paayrorc, HoBbte Be[qecrBa

c HoBbrMt4 ceoficreaMil.
onrrr 1' <peaxqzs xJropr'A xeJre3a c reKcarlr4a'o0separ xatux>i.
Onrrr 2. <<peawlusrr4ApoKclr4 )KeJre3a c MApoKcr4AoM Harpr4.D)
Onrrr 3 <Pearcqzr r-r4ApoKcr{Aa c SeHon$TaJrerzgoM)).
onrrr 4 <<P eax4ux n4rpoKcr4A a Harprr s. c con f, uoE xzcnorofi >

*
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l7 p uenaxu x u M u., ecKux peaxq,u il :
a

a

gxsorepnauqecKne peaKqhh nporeKaor c
\rHAoTepMili{ecKile peaKlll4n npoTeKa|oT C

Yctaxoghre coorBercrBne:

Bapxaur 1. Ozsuqecrze sBrenr.rr:
Bapraanr 2. XwvruqecKr,re rBJrenlur:

TennoTbl.

TenfloTbt.

il

Hassanne orrbrra

Onrrr l<Pearqas xJropr.rA xeJre3a c
reKcarluaHo$ 

S epar Kaurwr>>

Onrrr 2 <<Peawlusrr.rApoKcr4A xene3a c

Onrrr 3 <Pearqus rLrApoKcLrAa c

onrrr 4 <peaxqux r'Apo*cr.rAu "urp"rfiililIrrcnotofi>>



1. Mopcroft rprrrrlrB;
2- Kycover cBtrHrda 6pocnna B €13oT'vr., r.r,^r^6r, ^__BbrIeJIIrnct Oyp"Ulua;^"" 

- q"'oTrr)4o KI4cJIory' oH (Qrcqe3))' (pacrBopr.rJrcr), [p]r gToM

i. {;*ffiH##iff:fi?,,n 
rorvrilurocb HecKoJrbKo rreAhrmeK.

S. flosnreHae

9 1*"*'. ;riffi"Til'"*illf,i,Ji}"::o.o",
7. Cxzranze 6""a""u B ABnrareJr(
: JIeAsHar ErpyrrrKa necnofi o*"*ffi*errHero 

cropaHrul (r anrouo6une);
9. Brrcruranue
to' fu ao;;;;"fiffi "##T ;"xKe cMem,un co Av ny*cyc'yrc Klrcrrory;

floru.3a4axre:

*

s

Rt

Ff:
i;,
ll ',*-' ,
ia 'i

rr


