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AHHOTaNUs K NpOorpaMMe BHEYPOUYHOIi JesiTeJIbHOCTH
«IlepBble mIard B XMMHUID)

IIporpamma BHEYpOUHOM IeATENBHOCTH «llepBbIe marn B XMMUM» COCTABJIEHA C
yuerom tpeboBanuii PI'OC OOO Ha ocHOBe «COOpHHMKA MPOTpPaMM SJIEKTHUBHBIX
KypcoB. Xumus 8-9 knaccel. [Ipoda, 2006 r.». Bee pa3aens mporpaMmbl TECHO CBS3aHBI
M0 CTPYKTYpPE C OCHOBHBIM KYPCOM XUMHUH.

JlaHHast mporpamMma JacT y4alluMcs HE TOJIBKO MPaKTUYECKUE YMEHUS U HaBBIKH,
chopMupyeT HadadbHBIA OMBIT TBOPUYECKOM MEATEIHHOCTH, HO M Pa30BbET WHTEpPEC
oOydaromerocss K  DKCIIEPUMEHTY,  HAy4dHOMY  IIOMCKY,  IIOCIOCOOCTBYET
CaMOOTIPEIEICHUIO YUAIlIUXCsl, 0CO3HAHHOMY BbIOOpY IIpodeccun. Yuaiuecs CMOTYT Ha
MPaKTUKE MCIOJIB30BaTh CBOM 3HAHUS HA ypoOKax XMMHHM U B ObITy. B mporpammy
«IlepBbie mIarM B XMMHM» BKJIIOUEHBI HauOoJyiee SIpKUE, HArJsHBIC, WHTPUTYIOLIUE
HKCIIEPUMEHTHI, CIOCOOHBIE YBIIEYb U 3aMHTEPECOBATH YUAIllUXCs IPAKTUUECKON HAyKOM
xuMuend. B paMkax HauMoHalbHOTO TmpoekTa «OO0pa3oBaHME» CO3JaHUE LIEHTpa
o0pa3oBaHHsl €CTECTBEHHO-HAyYHOH HAampaBiICHHOCTH «Touka pocTa» IMO3BOJMIIO
BHEJPUTH B MporpamMmy HU(POBYIO JTaOOpPATOPUIO W KAUECTBEHHO H3MEHHUTH MPOIECC
00y4YeHUsI XUMUHU.

KonnuecTBeHHBIE ~ SKCIIEPUMEHTHl  TO3BOJIAT  MONydYaTh  JOCTOBEPHYIO
UH(POPMAIIMI0O O TPOTEKAHUH TE€X HIIM WHBIX XHMHUYECKHX TPOIIECCOB, O CBOMCTBAaX
BemniecTB. Ha OCHOBE MOJMYYEHHBIX SKCHIEPUMEHTANBHBIX JAaHHBIX 00y4aeMble CMOTYT
CaMOCTOSITENIbHO JIeJaTh BBIBOJIbI, 0000IaTh pe3ybTAThl, BBISABIATH 3aKOHOMEPHOCTH,
YTO OJHO3HAYHO OyJeT CHOCOOCTBOBAaTh TOBBIMICHUIO MOTHUBAIIMM  OOyUYCHUS
IIKOILHUKOB. JlaHHast BHEypouHasi JAesaTenbHOCTh «llepBble 1maru B XUMUN»
npeaHa3HaueHa it oOyJaronuxcs 8 kiaacca B pacuere 1 yac B Hezeno (34 yaca B ron).

esas nporpamMmmel:

dopMHUpOBaHUE y YYaIllUXCA HAYYHBIX MPEACTABICHUNW O XUMHUU B MOBCEIHEBHOM
KU3HU 4YeJIOBeKa uepe3 MpoOyXKJeHHWE UHTepeca U pa3BUTHE MNPO(ECCHOHATBHBIX
CKIIOHHOCTEHM K TMpEeAMETy XUMHUS C TOMOIIbI0 000pYyIOBaHUs IIEHTpa OO0pa3oBaHUs
€CTECTBEHHO-HAYYHON U TEXHOJOTMYECKON HaNPaBICHHOCTH « Touka pocTay.

3amauu:

"  pacUIMPUTH KPYro30p yYaIIUXCsl O MUPE BELIECTB;

* chopMHupOBaTh HABBIKK BBIIIOJIHEHHUS MPOCKTOB ¢ ucnonb3oBaHueM UKT wu
1upoBOro 000pyAOBaAHUS;

"  CIOCOOCTBOBATH PA3BUTUIO TBOPUECKUX CIIOCOOHOCTEH.

Ilnanupyembie pe3y/ibTaTbl 0CBOCHUS 00y4aONIUMHKCS POrPaMMBbI BHEYPOUHOM
AeATeJILHOCTH
JIMYHOCTHBIE Pe3yJbTATHI:

" (OCO3HaBaThb E€IMHCTBO U IEJIOCTHOCTh OKPY>KAIOLIEr0 MHPA, BO3MOMKHOCTH €rO
MO3HABAEMOCTU U 0OBSICHUMOCTH Ha OCHOBE JIOCTH)KEHUIN HAYKH;

" JIOCTENEHHO BBICTPaMBaTh COOCTBEHHOE LIEIOCTHOE MHPOBO33PEHHE: OCO3HABATDH
MOTPeOHOCTh W TOTOBHOCTh K CaMOOOpa30BaHUIO, B TOM YHCJIE€ M B paMKax
CaMOCTOSITEIIBHOM JIESITEIbHOCTH BHE IIKOJIBL;

" OIICHWBATH KU3HEHHBIC CUTYAIMH C TOYKU 3peHUs 0€30macHOro o0pa3a >KU3HU U
COXPaHEHHUS 310POBbS;



OLIEHUBATh HKOJIOTMUECKUN PUCK B3aUMOOTHOIIEHUN YeJI0OBEKA U MPUPO/IbI;
(opMUPOBAaTh  DKOJIOTUYECKOE  MBIIUICHUE: YMEHUE OLEHUBAaTh  CBOIO
NEeATENbHOCTh M MOCTYNKH JIPYTUX JIIOAEH C TOYKH 3PEHUS COXpPaHEHUs
OKPY>KAIOILEH CPeIbl - TapaHTa )KU3HU U OJIaronoiry4yus JIIoAeH Ha 3eMIle.

MeTal'Ipe)IMeTHl)Ie pe3yabTaTbl:

Memanpeomemuvivu  peyrbmamamu  U3y4eHus  NPoOSpaAMMbl  8HEYPOUHOU

oesimenvHocmu «llepevlie wiacu 6 xumuuy s611emcs Gopmuposanue YHUBEPCANIbHbIX
yueonwix oeticmsuii (YV/I).
PervngaruBanie YV /I:

CaMOCTOSITENIbHO OOHapyXuBaTb U (OpMynHpoBaTh Y4eOHyI0 HpodeMy,
OTIPEEIATH 11eJIb YUeOHOU JAEeSITENbHOCTH;

BBIIBUTAaTh BEPCUU PpEUIEHMs] IMPOOJIEMbI, OCO3HABaThb KOHEUHBIH pe3yNbTar,
BbIOMpaTh U3 MPEAJIOKEHHBIX U MCKaThb CaMOCTOSITENIbHO CPEICTBA JOCTUKECHHUS
ey,

OCYUIECTBJIATh  LEJenojlaraHue, BKJIOYas IIOCTAaHOBKY  HOBBIX  LIEJIEH,
IpeoOpa30BaHNe NPAKTHUECKOH 3a1a4y B IIO3HABATEIIBHYIO;

COCTaBJISITh (MHAUBUYAJIHO WIH B TPYNIIE) IUIaH PelIeHUs MPoOIeMbl;

paboTas Mo IUIaHy, CBEPATh CBOM JECUCTBUS C LEJIbIO0 M, MPU HEOOXOAMMOCTH,
MCIIPABJIATH OLIMOKHA CaMOCTOSITENBHO;

YUHUTBIBATH PA3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHALMY PA3IMYHbIX TO3ULIUN B
COTPYIHHYECTBE;

B JIMAJIOT€ C YYUTEJIEM COBEPIICHCTBOBATH CaMOCTOSITENIbHO BBIPAOOTAHHBIE
KPUTEPUH OLIEHKH.

Ilo3uasarensurie YVY /I

aHAJIN3UPOBaTh, CPABHUBATH, KIIACCUPHUITMPOBATH U 0000IIATh (DaKThl U SBJICHHUS.
BbIABISTH MPUYUHBI U CIEACTBUS MIPOCTHIX SIBICHUIM;

OCYIIECTBJISITh  CPaBHEHHE, KIACCHU(PUKAIMIO, CaMOCTOSTEIbHO  BBIOHWpas
OCHOBAHMS M KPUTEPUH ISl YKa3aHHBIX JIOTHYECKHUX OTICPAINiA;

CTPOUTH JIOTUYECKOE PACCYKJICHHE, BKIIOYAIOINIEE YCTAHOBJICHUE PHUYUHHO-
CJICJICTBEHHBIX CBS3CH;

CO3/71aBaTh CXEMAaTUYECKHUE MOJICITH C BBIJICJICHUEM CYIICCTBEHHBIX XapaKTEPHUCTHUK
00BEKTA;

COCTABJISITh TE3UCHI, PA3TUYHBIC BUJIBI INTAHOB (TIPOCTHIX, CIIOKHBIX H T.I1.);
npeoOpa3oBbIBaTh MH(POpPMALIMIO U3 OJHOIO BUAA B APYroi (TaOnHIly B TEKCT U
mp.);

YMETh  ONPENeNsATh BO3MOXKHBIE HCTOYHHKMA HEOOXOIUMBIX  CBEICHHM,
MPOU3BOANTh TOUCK WHPOPMAIMK, aHAIW3UPOBATh W  OICHUBATH &
JIOCTOBEPHOCTH;

00001IaTh TMOHATUS - OCYIIECTBIATH JIOTHUECKYIO OIEpalyio mepexona OT
MOHSITHI ¢ MEHBIITUM 00BEMOM IOHSITHSM C OOJIBIIMM 00BEMOM;

CTPOUTH JIOTUYECKHUE PACCYKJICHHUS, BKJIIOYAIONINE YCTAHOBIICHUE TPUIMHHO-
CJICICTBCHHBIX CBSI3€CH;

OOBSACHSTH SIBJICHUS, MPOIECChl, CBSI3M M OTHOLIEHUS, BBIABIAEMbIE B XOJIE€
UCCIEJIOBAHUSI, OCYIICCTBIISATh BBIOOp Haumbosee H(HPEKTUBHBIX CIIOCOOOB
penieHus 3a71a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUIA;

Kommyaukatusaeie YV I




"  yMeTh (OPMYJIMPOBATh COOCTBEHHOE MHEHUE U MO3ULINIO, ApIYMEHTHUPOBATH €€ U
KOOPAVHHUPOBATh €€ C MO3UIMM MMAPTHEPOB B COTPYJHUYECTBE IMPHU BBIPAOOTKE
0OILLEro pemeHnsi B COBMECTHOM I€ATEIbHOCTH;

* oToOpaXkaTh B peuu COJIep>KaHue COBEPIIAEMbIX JEHCTBHI, KaK B (hopMe TPOMKOI
COLIMAJIN3UPOBAHHON PeYH, TaK U B OpME BHYTPEHHEHN peuu;

" YMETh apIYMEHTHPOBATh CBOIO TOUKY 3PEHUS;

" YMETh OCYLIECTBJISATh B3aUMHBI KOHTPOJb W OKa3blBaTh B COTPYAHUYECTBE
HEOOXOJIMMYIO B3aMOIIOMOIIIb;

" yMeTh paboTaTh B IpyNIE - YCTaHABIMBaTh pabouMe OTHOIIECHHUS, 3PPEKTUBHO
COTPYJHHUYATh U CIIOCOOCTBOBATh NPOAYKTUBHOM KOOIIEPALIHH.

IIpeamMeTHBbIE pe3yJIbTATHI:

IIpeomemnvimu pesynromamam u3yyeHus Npocpammsl 6HEYPOUHOU 0eameabHOCmU
«llepeavle wiazu 6 Xumuuy AGNAIOMCA credyloujue YMeHUs!

" OCO3HAHME POJIN BEILIECTB;

"  ONpEAENSATh POJIb PA3IMYHBIX BEUIECTB B IPUPOJAE U TEXHUKE;

" OOBSACHATH POJIb BEIIECTB B UX KPYTOBOPOTE;

"  pPAcCCMOTPEHUE XUMHUYECKHUX IIPOLIECCOB;

"  JCIOJIb30BaTh 3HAHUS XUMHH ITPU COOJIIOICHUH MTPaBUJI UCIIOIb30BaHUS OBITOBBIX
XUMUYECKUX MPENapaTos;

" pa3’MyYaTh ONacHbIe U 0€30MACHBIEC BELIECTBA;

" [PUBOJAUTH IPUMEPHI XUMUUECKHUX MTPOLIECCOB B IPUPOJIE;

" HAXOJIWUTh YEPTHl, CBUJCTEIBCTBYIOIIME 00 OOIIMX MpHU3HAKAX XUMHUYECKHX
IPOLIECCOB U UX Pa3/INYUsAX;

"  HCMOJb30BaHUE XUMUYECKUX 3HAaHUH B OBITY;

"  OOBICHATH 3HAUYECHHUE BEILIECTB B )KU3HU U XO341CTBE YEJIOBEKA;

"  OOBSCHATH MUP C TOYKU 3PEHUS XUMUU;

" yMEHHE M0JIb30BaThCsl 000PYJOBaHUEM LIeHTpa oOpa3oBaHus « Touka pocTay;

* (opMupoBaTh MpEACTaBICHUS 0 Oy IyIIeM NpodeccnoHaILHOM BBIOOpE.

Kpome Toro, 3aHsTUsI MpU3BaHbl IPOOYINUTh Y YUAIIMXCS MHTEPEC K XUMHYECKOU
HayKe, CTUMYJIMpPOBATh JalibHEWIlIee M3y4YeHHE XUMHUH. XUMUYECKUE 3HaHUS,
c(OpMHUPOBAHHbBIE HA 3aHATUAX, MHOOPMALIMOHHAS KYJIbTypa yYalllUXCs, MOTYT OBITh
MCIIOJIb30BAaHbI UMH ISl PACKPBITUS PA3JIUYHbBIX TPOSIBJICHUIN CBSA3H XUMHUU C )KU3HBIO.

Cnoco0bI onpenesieHust pe3yJJbTATHBHOCTH

HavanbHblil KOHTPOJIb (CEHTAOPH) B BUJIE BU3YaJIBLHOTO HAOJIO/IEHUS Tlearora
3a coOJII0JICHNEM BOCITUTAHHUKAMM TEXHUKH 0€30MaCHOCTH, MOBEICHUEM NpU padoTe ¢
MCIIOJIb30BaHUEM 000pYyI0BaHMS LIEeHTpa o0pa3zoBaHus « Touka pocTa» ¢ MoCiaeayoIuM
00CYXKIEHUEM;

Texkymuii KOHTPOJIb (B TEUEHHE BCEro Yy4eOHOro rojia) B BUJE BU3YaJbHOTO
HaOIIOACHUS Te/1arora 3a MPOLECCOM BBIITOJHEHHS YYAIIMMUCS MPAKTUYECKUX padoT ¢
UCIIOJIb30BaHUEM 000pyJI0BaHUs LieHTpa oOpa3zoBaHus «Touka pocTay, MPOEKTOB,
VWHJVBUyaJIbHBIX 3aJaHUI, y4acTHsl B IPEIMETHON HEJENE €CTECTBO3HAHMS;

IIpoMekyTOYHBII KOHTPOJIb (TEMATUYECKUIT) B BUIE TPEAMETHON JUATHOCTUKH
3HAHUS AETbMH MPOUJEHHBIX TEM;

HroroBpiii KOHTPOJIb (Mail) B BHJIE W3YYEHUS U aHajdu3a MPOAYKTOB Tpyla



ydamuxcsi (MpoeKToB; cooOIieHui, pedepaToB), mpolecca opraHu3aluu padoThl HaJ
IPOJYKTOM U TUHAMHUKHU JTUYHOCTHBIX U3MEHEHUH.
@®opMbI Y4€Ta 3HAHMN, YMEHHH NP peaju3alui POrpaMMabl.

= Omnpoc;

*  OOcyxaeHue;

» (CamocrosTenpHas padoTa;

* TecTHpOBAHMUE;

» [Ipe3enTanus u 3anuTa TBOPUYECKON pabOTHI (IPOEKTHI U Ip.).

B koHI11e yueOHOro rojia 00y4aromuiics 10JKEeH BBITTOJHUTD U 3alIUTUTh MPOEKT.

Ne i/ Ha3Banmue pa3nena Bcero
JacoB
BBenenune
1 BBoanoe 3anaTHe. 3HAKOMCTBO y4YaIIUXCsl C HOBBIM Y4€OHBIM 1

KYpCOM BO BHeyquHOﬁ JACATCIIbHOCTH

2 MecTo XMMUU B €CTECTBO3HAHMHU. 3apOXKJICHHUE XUMHUHU Kak 1
Haykd. CBs3b XMMUU C IPAKTUUECKOM KU3HBIO YETIOBEKA

TEMA 2. DxkcnepuMeHTaJIbHbIe 0CHOBbI XHMHUH

3 Bemectsa. [IpueMbl oOpaiieHus ¢ BeeCTBAMH 1

4 [IpaBuna Oe3omnacHoi paboThI npu MIPOBEICHUH 1
JKCIEpUMEHTA. TexXHUKa 1ab0opaTOPHBIX paboT

3) HarpesarenbHble npubopsl 1

6 UYuctble  BemecTBa, 0cob0 yucThle  BemecTBa.  [Ipumecu. 1
Cmecn

7 MeTobI MO3HAHHUSA B €CTECTBO3HAHUN 1

8 Bopna. PactBopsl. Mopckast u nipecHas Bojia. buosiornueckue 1
KHUJKOCTU

9 MaccoBasi 10751 paCTBOPEHHOTO BEIIECTBA, WJIM MPOLEHTHAS 1
KOHIIEHTpallKs BEIIECTBAa B pACTBOPE

10 Hacelmennsle 1 nepechleHHbIE PACTBOPHI 1

TEMA 3. 3nakoMuMcsi ¢ MUPOM HAHOYACTHII
11 MoaenupoBaHue 1
12 Crpoenue BemectBa. Pazmeps! uactuil. HanoyacTuiis 1

Konmouaueie CUCTeMBI:  TO4YBa, TJMHA, MPHUPOJHBIE  BOJIBI,
13 BO3IyX  JBbIM, MHHEpAJbI, x1e0, MOJIOKO,  Maclio, KpOBb. 1
KomnonaHble 1 HCTUHHBIE PACTBOPHI

14 Mertoabl ¥ cpeACTBa SMIUPUUECKOTO UCCIEIOBAHUS 1

15 Kak crenenp u3Menbu€HHON BiIMsSET Ha OONIYyIO IUIOLIA/b 1
COIIPUKACAIOLINXCS YaCTHULL

16 HanooObexkTsl 1 00yCIOBIEHHOCTh UX YHUKAIBHBIX CBOMCTB 1
PE3KUM YBEJIIMYEHUEM IUIOLIAIA TIOBEPXHOCTH YaCTHI]

17 HaHo00BbeKkThI U 00YCIOBICHHOCTh WX YHUKAJIBHBIX CBOWCTB 1
PE3KUM YBCIMUCHUCM IUIOAAN IMTOBECPXHOCTHU YACTHUI]

18 HaHo00BbeKThI U 00YCIOBICHHOCTh WX YHUKAJIBHBIX CBOWCTB 1
PE3KUM YBCIMUCHUCM IUIOAAN IMTOBECPXHOCTHU YACTHUI]




TEMA 4. Xumusl Ha cTpae 310pPOBbsl

19 Wox. Bosrouka iona. Mo u3 anreku 1
20 «MapranmoBkay. [lepmanranar kanus 1
21 [lepexucy Bomopona. CBOWCTBA W TPUMEHEHHE TEPOKCHIA 1
BOJIOpO/IA
22 ATETHIICATTUITIIIOBAs KUCIIOTAa. ACKOpOUHOBAs KHCIIOTA 1
23 «3eneHKay Ui OpUIUIMAHTOBBIN 3€ICHBIH 1
24 «MBbUI0 4yZecHOe»: X034UCTBEHHOE U TYaJIETHOE, KMJKOE U 1
TBEpIIOE
TEMA 5. XuMus nmanm
25 Caxap, kpaxMaJl, IIeJUTI0JI03a — POACTBEHHUKH TITFOKO3bI 1
26 AJIOMUHUN: BETUKUN U Y)KaCHBIN 1
27 VYKcycHast KHCII0Ta 1
28 «ConeHas Hallla )KU3Hb 1
29 Bpen autparoB: Mud wim npasaa 1
TEMA 6. PaGora naag npoekramu
30-34 Pabora Hax npoekTamu 5
Hroro: 34 gaca

Conep:xanue y4eOHOr0 (TEMAaTHYECKOI0) IJIAaHA 00y4YeHUs

NHcTpykTaxk 1Mo TeXHUKE 0€30MaCHOCTH MPOBOJUTCS Ha KaXKIOM 3aHSATUU TEpe]]
MPOBEICHUEM DKCIIEPUMEHTA C HCIOJIh30BaHUEM OOOPYIOBaHUS IIEHTpa 0Opa30BaHUS
«Touxka pocray.

1. BBenenne

1.1  Beoonoe 3anamue. 3HaKOMCTBO y4allUXcCsi C HOBBIM Y4€OHBIM KypCOM BO

BHEYPOUHOU JIEATENBHOCTH.

1.2 Mecmo xumuu 6 ecmecmeo3nanuu. 3apoxXacHIE XUMUH Kak Hayku. CBs3b

XUMUHU C MPAKTUYECKOU KU3HBIO YEJIOBEKA.

IIpakmuueckas uwacmeo.
Co3nanue mo3HaBaTEIbHBIX KPOCCBOPJOB U APYTUX MHTEPAKTUBHBIX YNPAXKHEHUN Ha
LearningAps.org wiu MyTest.

2. JKCcNepUMEHTAIbHbIE OCHOBbBI XUMHUM

2.1 Bewecmea. IIpuemot odpawienus c ewjecmeamu.

N3yuenune npaBuil TEXHUKH 0€30MacHOCTH ( B TOM YHCJIE€ MPU HCTOIH30BAHUEM
oOopynoBaHusi IieHTpa oOpa3oBaHusi «Touka pocTay), NPEIYNPESKIAOIMUX U
3ampeniaromux 3HakoB. [lepsas nomois. [IpoTrBonokapHbie CpeACTBA 3aIIUTHI.

3HAKOMCTBO C BEIIECTBAMH, BCTPEUAIOIUMUCS B OBITY: HOJIHAs HACTOIKA, MEb,
aJTIOMUHUH, COJIb, MTUILIEBAsl CO/IA, TUMOHHAS KUCIIOTA, YKCYCHAsl KUCJIOTAa, BOJA, METHBIN
Kynopoc. OTiiMure BelecTB Mo (PU3NYECKUM CBOMCTBAM: arperaTHOe COCTOSIHUE, IIBET,
3amax, BKYC, pacTBOPUMOCTb. [IpaBuiia XpaHeHUs BEUIECTB B JIaOopaTopuu. TOKCHYHOCTD
BEIIECTB JJISI JKUBBIX OPTaHU3MOB OINpPEICTACTCS X XUMUUYECKUMU CBOMCTBAMH, HUX
CIIOCOOHOCTBIO BCTYMAaTh B XUMUUYECKUE peakinu. [IposBieHUsT TOKCUYHBIX BEIIECTB Y
YeJI0BEeKAa: XMMUYECKUH 03KOT, pa3ipakeHUe CIM3UCTHIX 000JI0UYEK, KaTap JbIXaTeIbHbIX
NyTeH, aiepruueckue peakiuu, OCTpble JAEPMATUTBHI, KaHUEPOreHHOE JIeHCTBUE,
MOpaX€HUs1 OpPraHoB, BO3MOKHOCTh JIETAJIbHBIX MCX0JI0B. [IpaBuiia oTOOpa BellecTB
(TBEpbIe, TOPOMIKOOOPa3HbIE, JKUIKKE, BOJIHBIE PACTBOPHI, 0CO00€ BHUMaHHE — paboTa



TOJIBKO C MaJIbIMU 00beMaMH BEIIECTB).

Tecm Ha ocHOBe 3ajaHuil u3 OTKpbiToro Oanka ®UIIN (pazmen «Metossl
MTO3HAHUS)

2.2 Ilpasuna 6e3onacuoii pabomel npu nposedenuu xkcnepumenma. Texnuka

a1adopamopHvlx padom.

3HAaKOMCTBO C JIa0OpaTOpPHBIM 00OpyAOBaHUMEM ILIEHTpa oOpa3zoBanusi «Touka
pocta»: mudpoBbIC Ta0OPATOPHH, CTEKISTHHAS MOCyAa (XMMHYECKUE CTaKaHbl, KOJIOBI,
BOPOHKH, JICTTUTEIbHBIC BOPOHKH, MEpHAs TMOCY/a), BEChI, MTATUBHI JJI TPOOUPOK U
puoOpOB, HarpeBaTeIbHBIN pUOOP-CIUPTOBKA, dapdoponas nocyjaa
(BeIMapuBaTeNIbHbIC YAIlIKU, TUTJIU, CTYIIKH, IINAaTENIn) U JIp.

be3onacHas pabota co cTeKJIOM, MPOOKaMU (IEMOHCTpAIUsl PEe3KU CTEKIISTHHBIX
TpyOOK, UX HarpeBaHus JjIsl U3MEHECHHS (DOPMBI).

IIpakmuueckas uacmeo.

[IpoBepka pabotsl nudpooi nadoparopuu. Hactpoiika kommberoTepa. COopka
npubopa Al modydeHus: razoB. [IpoBepka Ha TepMETHYHOCTh. 3aKpEIJIEHUE €ro Ha
mratuBe. PucyHnok npubopa npu nomoiiu tpadapera.

2.3 Hazpesamenvnoie npuoopel.

CnuproBka. [I'azoBas ropenka. Ilnurka. Bopasnas Oans. Ha3nauenwue
HarpeBaTeNIbHBIX MPUOOPOB. V3ydeHrne CUPTOBKHA: COCTAaBHBIC YACTH M UX (DYHKITHA.
["oprodee TOMIUBO JJ1sI CIUPTOBOK: ATUJIOBBIM cipT. OCOOEHHOCTH pEeaKIMU TOPEHUS:
BbIJIeTIeHre Teria U cBeta. Cyxoe roprouee. [IpaBuiia HarpeBanusi npoOUPOK C BOAHBIMHU
pacTBopamMu (IIpeIBapUTEIBHBIN MPOTPEB BCEH MOBEPXHOCTU, O0S3aTEIIbHBIA HAKIOH
MPOOUPKU, OTBEPCTHE MPOOUPKU «OT ceOs», 3aKperuieHHE JepkKaTesss MPOOUPKH).
Hcnons3oBaHue TUIIEM NOpU IPOKAIMBAHUM BellecTB. Ha3znaueHue omnepauuu
MPOKATMBAHUS.

IIpaxmuuyeckas ywacme.

N3yuenune miamenn. Pucynok mumamenu. Coopka mpubopa Jisi BBINApUBAHUS COJTH
(KOJIBIIO Ha IITATUB, BBITAPWBATENIbHAS Yalllka, BOJHBIM PACTBOP COJIHU, CIIUPTOBKA).
Pucynok npubopa rpu nomoiiu tpadapera.

2.4 Yucmole éeujecmea, 0codo uucmute eeuiecmea. Illpumecu. Cmecu.

CnocoObl OYMCTKH BEILIECTB OT MPUMECEN U paszesieHus cmeceil. uibTpoBanue.
ITeperonka. Kpucramm3anus. Paznenenue ¢ moMoibo MarauTa, 1€IUTeIbHON BOPOHKHU
IIpakmuueckas uacme.

1 BapuaHT: cMeCh PEUHOI0 MECKa U caxapa.
2 BapyaHT: CMECh PEYHOTO TIECKa U TTIOBAPEHHOM COJIH.

CocTaBUTh CXeMy TMOCIIEN0BATEILHOCTH Olepaluii (pacTBopeHue, GuibTpOBaHUE,
BhimapuBanue). CpaBHUTH W OOCYAHWTHh pE3ynbTaThl ABYX BapuaHToB. OOpatuTh
BHMMaHHE Ha CMECh caxapa W mnecka (y HEKOTOPBIX YaIllK{ MOKPBUIUCH KOPUYHEBOM
Maccoi), Ha BaXXHOCTh YCIIOBUW TMPOBEJCHUS SKCIEPUMEHTA, B JAHHOM Ciydae Ha
CBOEBPEMEHHOE MPEKPAILCHUE HArpeBa.

2.5 Memoovl noznanun 6 ecmecmeo3Hanuu.

Habmronenue. Dxcnepument. MoaenupoBaHue.

VYcaoBusi mnpoBeneHUsT HAOMIOACHHS KAk OCHOBHOTO METOJa IO3HAHUS.
MBbICIUTENBHBIN U peanbHbI SKCIEPUMEHT. Y HUBEpCaJIbHbIE 3HAHUSI YEJIOBEUECTBA Ha
OocHOBe HaOmoIeHus. PU3NUECKUE U XUMUYECKUE SIBJICHUSI.

IIpakmuueckas uacmeo.



BbpoyHOBCKO€E qBUKEHUE O] MUKPOCKOIIOM IIeHTpa 00pa3oBanus «Touka poctay.
OO0HapyxeHue Xupa B ceMeHax nojcoiHeyHruka. OOHapy)eHue Kpaxmaia B kaprodere.
OOnapy>keHue YriIeKUCIOro ra3a B BbIAbIXaeMOM Bo3ayxe. JloGaBieHHe ITUMOHHOMN

KUCIO0THI B yail. OdopmiieHre paboThl.
HasBanue omnniTa Kak Bemmomasmn Yro HaOIIO 1IN

OOpatuth BHUMaHHE Ha MPAKTUYECKUE 3aJlaHUsl TMPOIUIBIX  3aHATHUH.
AKIIEHTUPOBATh, YTO METO]I HAOIIOACHHUS — OCHOBHOM METO/I MO3HAHMUSI.

2.6 Booa. Pacmeopvi. Mopckaa u npecnaa e6ooa. buonozuueckue
JHcuoKkocmu:. KpoBb, JTuM(pa, KIETOYHBIA COK. OKOJOTHYECKHE TPOOJIEMBI  BOJIBI.
DNeKTPONPOBOJHOCTh KAK CBOMCTBO PAaCTBOPOB 3JIEKTPOJUTOB (IpaBHiia O€30MaCHOCTH C
aneKkTponpudopamm)./ Ipakmuueckas yacmeo.

OmnpeneneHre 3JIEKTPONPOBOJHOCTH PACTBOPOB C MOMOIIBIO 000PYIOBaHHUS
1eHTpa oOpazoBaHus «Touka pocTa»: B KAKOM XMMHUYECKOM CTaKaHE HaxOJUTCS
JUCTUIUTMpOBaHHas Boja. JlaHel Tpu pacTBOpa: pacTBOp MOBApPEHHOW COJIM, PACTBOP

caxapa, qucTuiupoBadHas Boga. OdopmiieHne paboThI.
Hazpanwue pactBopa Yro HabmoaaeM (3aropaercst TaMIovKa Wil HET)

Kak pacno3HaTh: B KakOM CTakaHe — JUCTWUIMPOBAHHAs BOJA U pacTBOp caxapa.
JIOJKHBI TIPENITIOKUTD JIBa CIIOCO0a: OPraHoJeNTHYECKU U BbinapuBaHue. [Ipoekr
«M3rotoBneHne caMoOJEIBHOIO MNpubopa sl HCCIEIOBAHUS DICKTPOIPOBOAHOCTH
pPacTBOpPOB»

2.7 Maccosasn 0011 PAaAcmeopennozo
gewjecmea, UaU  NPOUEHMHAA  KOHUEHmMpauus  eeujecmea 6
pacmeope.
B3gemmBanue. PaznoBecsl. HaBecka. MepHas nocyna (MepHble CTaKaHbl, KOJIOBI,

LAJIAH]IPHI).
IIpaxmuueckas uacmo.

[IpuroroBneHue pacTBOPOB MOBAPEHHOW COJIM 3aJaHHON KOHILICHTPALIUH.

[IpuroroBneHue MIMMYYEro HANWTKA W3 MHUIIEBOM COJbI, JUMOHHON KHUCJIOTHI,
caxapa M aCKOpOMHOBOW KHUCJIOTHI: KaxAas rpymnina onpeAessieT KOJINYeCTBO BEUIECTB Ha
cBoe ycmorpeHue. CpaBHeHHE W OOCYXKJEHHWE MPUTOTOBJICHHBIX HAMUTKOB C TOYKHU
3peHus BKyca, (ukcanuu HaOmogaeMbix 3(Q(EeKTOB, pacueTOB WM BBHIIOJTHEHHS «HA
IJ1a30K», SKCIEPUMEHTAIIHON KYJIBTYPHI.

2.8  Hacoiuennvie u nepecvlujeHHble pAcmEopbl.

Memoouka evipaujueanus kKpucmainoe. MoHokpuctaiul. Kpucramnmmueckue
apy3bl. UTO Takoe «3arpaBkay». JleMOHCTpanus NEpEeCHILIEHHOIO pacTBOpa aunerara
HATpUsL.

IIpakmuueckas yacmo.

[IpuroroBieHrnEe HACHIIIEHHBIX W TEPECHIIICHHBIX PacTBOpoB. IIpuroroiieHue
BOJIHBIX PACTBOPOB MEIHOTO KyIIOPOCa, XJIOPUAA HATPHUSI, Caxapo3bl ISl BbIPAILIMBAHUS
KpUCTAIIOB. BhIpalinBanue KpUCTANIOB U3 pacTBOPa KAMEHHOM COJIM U MOIMPOBAHHOM
COJIM: €CTh JIX pa3Huua. [loueMy mJid BeIpalinBaHus KPUCTAJUIOB KAMEHHAsS COJIb JIy4lIe,
yeM uoaupoBaHHas. llolydyeHue OKpameHHBIX KPUCTAUIOB COJM C HCMOJb30BAHUEM
IIAIIEBBIX KpacuTened. BpIpamyBaHWe KpPHUCTALIOB MEAHOTO KyNopoca W3 BOJHO-



CIIUPTOBBIX PACTBOPOB.

3. 3HaKoMHMMCS ¢ MMPOM HAHOYACTHL

3.1 Mooenuposanue. Monenn B ecTeCTBO3HAHUU (TJ100YyC, KapThl,
duznyeckue Mosieny, OMOJIOTHUECKHE MYJISDKH, KPUCTANIMYECKUEe pemieTkn). Mozjenu
aTOMOB U MOJIEKYJI B XUMHH.

Ilpakmuueckas uacmo.

N3roToBneHne Moenei MOJIEKYJT U3 TIOAPYIHBIX cpeACcTB. PaboTa BooOpakeHUs.

3.2 Cmpoenue seutecmea. Pazmepot uacmuy. Hanouacmuuypt.

IIpoexmuas 3aoaua Ne 1. Kak y3HaTh IpUMEpHbIE pa3Mepbl BATAMUHHOTO JPake
«YHaeBut», «PeBUTY, yTaKOBKH KOTOPBIX PACIOJIOKEHBI Y BaC Ha CTOJIaX, HE OTKPHIBAs
OaHOYEK.

llpoexmnas 3a0aua Ne 2. 'Y Bac Ha cTonax HaXoasATCsS MEPHBIA HJIMHJP, KOJI0a ¢
BOJIOM, BEChl pPBIYAKHOIO TuUma ¢ HabopoM paszHoBecoB. llpemnoxure crnocoObl
OTIpe/IeNICHUs] pa3MepoB MOJIEKYJ BOJABI (IIPAKTUUECKUH M TEOpeTUdecKuil).Bonpoc:
OTHOCUTCA JIM MOJEKyJa BoJbl K HaHoyactuuaM? Ilouemy BUpYCHl Ha3bIBalOT
HaHOpoOOTaMHu?

3.3 Konnouonvie cucmemeol: nousa, 2iuHa, npupooHsvle 600bl, 8030yX ObIM,
MUHepavl, X1e0, MOJI0KO, MAC10, KPOBb...Kon1ouonvie u ucmunnvle pacmeopol.

Ontuueckue cBorictBa: «3pdext TuHmans», «IBICHHUE HCKPAIIUXCS CIOEBY.
KomnonHpie 4acTUIbI U UX pa3MepBI.

Oxcnepumenmanvuas 3adaya Ne I. Ha cromax: 5a3epHas yka3ka M JIa3€pHBIM
(GhoHApUK C KPACHBIM JIY4OM, JBa XUMHUYECKHX CTaKaHA: B OJHOM 3aBapECHHBIN MaKETHUK
yasi, B Ipyrom — 4ucTtas Boja. [Iponmycrute j1yd nazepHoro poHapuka uepe3 ctakaHsl. B
KAKOM CTaKaHe, IO0-BallleMy MHEHHUIO, HAaXOAMTCS KoJulomaHas cucrema’ Ha uem
OCHOBBIBAETCS BAIIE MPEAIOJIOKEHUE?

Oxcnepumenmanvhas 3adaya Ne 2. Bam BblaHbl pacTBOpHI alleraTa CBHUHLA
Pb(CH3COQ); u woauma kamus Kl, mratuB ¢ mpoOupkamu, CIHUPTOBAs ToOpelKa,
npoOupkoaepxkarenab. B mpodupky Haneiite 2 mia pactBopa KI (BeicoToil 2 cM) U 3aTeM
npuieiite 2 mn pactBopa Pb(CH;COQ), . Obpa3syercs kenTbiii ocamok. Harpeiite
MPOOUPKY 10 PAcTBOPEHHUS OcCajKa. 3aTeM OXJaAWTe MPOOUPKY OKONO 2-3 MUH H
MIOMEIaeM B COCYJ] C XOJOAHOW JeAsHoi Boaoi. Yto Habmogaere? UTo MpoMCXOAUT MpH
BCTPSIXUBAHUU TPOOUPKHU?

Wtak, BBl TOJBKO YTO OOHAPYKUIIM PA3IUUYUE MEXKIY UCTUHHBIMU PACTBOPAMU U
KOJUIOMJHBIMM pacTBopamMu. B mocnegHux Bbl HAO0JIOAANM TPOSBICHUE ONTHYECKUX
abdexToB: «dpdext Tunmans» (3xcr. 3a1. Nel) U «sIBIEHNUE UCKPSIIUXCS CIOEB» (IKCII.
3a7. Ne2).

Bomnpoc: kak qoka3aTh, YTO MBUIbHBIN pacTBOP SIBJISETCS KOJUIOMIHOW CUCTEMOM?
(ITo paccesinuio cBeTa B pacTBOpe -KOHYC TuHaams).

UYTo mpOMCXOAUT €Clii B MbBUIBHBIA pacTBOp [00aBUTH MOBAPEHHYIO COJb?
(ITpo3paunblii mpexae pacTBOpP PE3KO MYTHEET, o0pa3yroTcsi KpYMHbBIE XJIOMbS).
3HAKOMCTBO C SIBJICHUSIMU KOAryJIsilIMM U BbICAJTUBAHUS.

IIpoexmuas 3a0aua Ne I. JIBa ydeHUKAa TPUTOTOBWIM CMECh M3 PACTUTEIHHOTO
MacJia U BOJbL: 100aBUB MOJOBUHY YalHOU JT0>KKK Maciia B 200 mut Boabl. OuH U3 HUX
YTBEPKIAET, UTO MOJIYYEHHAs] CMECH SIBJIAETCS KOJUIOWIHBIM PacTBOPOM, a APYroil 3TO
orpunaet. Kro npas? CBoii 0TBET WILTIOCTPUPYHTE CHUMKAMHU Ha MOOMIIBHOM TeJieOHE.
(ITpaBbl 00a yueHuka. Bce 3aBUCHT OT OCOOEHHOCTEW MPUTOTOBJICHHS cMmecu. Ecim



POCTO pa3MeNIaTh Macio B BOJie, TO KOHyC TuHaamns He Habmoaaercs. Ecin ske akTHBHO
B30aNThIBaTh CMECh B TEUEHUE HEKOTOPOTO BPEMEHH, TO CMECh MYTHEET U B TaKOM
pacTBOpE XOpOIIO BHJICEH KOHYC PpAaCCESIHHOTO CBE€Ta, TO €CTh IMOSBISIOTCS
MEJTIKOAUCTIEPCHBIC YACTHIIHI KATleJICK Maciia).

BrIBO: KOJIIOUIHBIE PACTBOPHI MOKHO OOHApPYXHUTh IO ONTHYECKOMY TECTY
«hdexr Turmans», KOTOpHI OOHAPYKHMBACTCS, €CIM KOJUIOMJHBIC YaCTUIIBI HE
MIPEBBINIAIOT UAMa30H HAHOPA3MEPOB.

3.4  Memoosl u cpedcmea IMRUPULECKO20 UCCTIC008AHUAL.

Ha npenpiaynux 3aHsaTusix Bbl BBHINONHSIINM 3KCIIEPUMEHTAIbHBIE U MPOEKTHHIE
3anaun. Kak Bbl qymaeTe, Kakue METO bl UCCIEAOBAHUS Bbl HCTIOIb30BAIN?

1. Habmonenue. 2. Dxcniepument. 3. U3mepenue. 4. CpaBHeHHe

BcnomuuTe 3amaHusi, MPOCMOTPUTE CBOW 3alKMCH U MPOKOMMEHTUPYWUTE UX C
TOYKH 3PEHUS UCIIOJIH30BAHHBIX METOOB HCCIIeIOBAaHUsA. UeM BbI MOJIb30BATKUCH, YTOObI
PEIINTH MOCTABICHHYIO TIepe] BaMU MTPoOieMy.

llpoexmnas 3a0aua Ne 1. Haiinurte, yemy paBHa IIOTHOCTb aTIOMUHUEBON (OJIBTH
¥ MEIHOW WJIM CTAJIbHOM OOJBAaHKH HEMPABUILHON (POPMBI, KOTOPBIC JIEKAT HA BAIIUX
cronax. Mnmer obcyxnaeHue. JIOJDKHBI TPEIJIOKUATh TJIaH PEUICHUS JTOW 3aJaud,
OTIPEIETUTh KaKhe HEOOXO0 UMbl H3MEPHUTEIIbHBIC TTPHOOPHI I PEIICHUS ITOW 3a/1a4u.
CpaBHHUTH HAaJICHHOE 3HAYECHUE MIIOTHOCTH AJIFOMUHHUS, MEJIA WU CTaJIU CO CIIPABOYHOMN
BEJIUYHUHOM.

3.5 Kak cmenenv wusmenvuennocmu eausem Ha O00WY0 naouiadsb
conpukacarouguxca yacmuy. OObEeMHBIE B3pBIBBI HA MYKOMOJIBHOM 3aBO/I€, APEBECHO-
CTpyXe4HOM Tpenrnpusituu. [louemy Henb3si UCMOIb30BaTh OCH3UH ISl PO3KHUTA JPOB.
BcnoMHHUTB «4TO TaKoO€ IMII0MIAEY, «STUHUIIEI U3MEPEHUS TUIOMIAII.

Ilpoexmnas 3a0aua Ne 1.V Bac Ha cTojlax HaxoAsaTcs b0 Kyouk Pybuka, mubo
MaJieHbKasl yrmakoBKa caxapa-paduHana. Haliaure miomans 1menoro Kyoruka u ooIyto
oAb 9 ManbiX KyOMKOB, U3 KOTOPBIX COCTOUT OOJBINION KYOUK; WIIH 10N YITAaKOBKH
caxapa ¥ OOIIyr0 TUTOMIAAh BCEX KYCOYKOB caxapa B ymakoBke. CpaBHHUTE 3HAUCHHS
TJIOIIAAM 11eJIoN (QUTYPBI U CyMMapHOM iomaan ee yacteit? Kakyio 3akOHOMEpPHOCTh
MBI MOEM HaOJI01aTh?

3.6 Hanooo6vexkmot u 00ycio6/1eHHOCHIb UX YHUKAIbHBIX CEOUCHE PE3KUM
yeeauueHuem RnaoOuia0u HOBEPXHOCMU  YACMUY. HAHOYACTUIIBI, HAHOIUICHKH,
HAHOBOJIOKHA, HAHOTPYOKH, HAHOIAPUKHU, ACHAPUMEPHI, IICOTUTHI, KBAHTOBBIC TOYKH.

llpoexmnas 3a0aua Ne 2. Yxo nocs umeet aiuHy 12-13 MM, a yactuiia MarHeTura
Fe304 — 20 uMm. YBenuubTe ux B 1 mMumumapy pa3. C KakuMu 00BEKTaMU BbI TEMEPh
Oynere ux cpaBHuBarTh? Kakue (usnyueckue BETWYUHBI U3MEHSIOTCS MPU W3MEHECHUH
JUHEWHBIX pa3MepoB?

IIpoexmmnas 3a0aua Ne 3. Cxkonbko TUcTOB Oymaru A4 BOHJIET B cTakaH 00bEMOM
100 mn?

»  Kaxmoii rpynie BeIIaHbI TUCTHI OyMaru A4 u xumudeckue ctakanbl o0bemom 100
mi1. Kaxxpas rpymma uimer oTBET Ha 3TOT BOIPOC.
» [Ipemymaracm MOMOIIL: COMHHUTE JINCTHI B KOMOK. CKOJIbKO KOMKOB OyMaru BOIILIO

B OJIMH CTakaH?

* HaiiguTe miomnanb OTAEIbHOTO JucTa A4 1 MJI0Ma b HOBEPXHOCTH XUMHYECKOTO

crakaHa. Haiiaure cymMmapHyro IUIOIIar KOMKOB OyMarv, HaxoJsAIIUXCS B

CTakaHe?



» JlenmaroT BBIBOJ: OHA OKa3ajach 3HAYMTENBHO OOJbIIE IJIOLIAIU MMOBEPXHOCTH

CTaKaHa;

» Kakum 00pa3oM Mbl YBETMYHIN CYMMapHYIO IUIOHIaJb MOBEPXHOCTH Oymaru?

(Ymensienrnem o0beMa OTHOTO JIUCTA)

3.7  HaHnoobvekmul u 00yci061€HHOCHb UX YHUKAIbHBHIX CBOUCHME PE3KUM
yeenuuenuem HAOWLAOU NOBEPXHOCMU  YACMUY. HAHOYACTUIBI, HAHOIUICHKH,
HAHOBOJIOKHA, HAHOTPYOKHU, HAHOUIAPUKH, ACHIPUMEPHI, [IEOTUThI, KBAHTOBBIC TOUKH.

IIpoexmmuas 3a0aua Ne 4. Haiinure muiomaib CBOEH 4epernHoil KOpoOKH U CPaBHUTE
€€ C IUIOLIAbI0 MOBEPXHOCTU OOJIBIINX MOJTYIIAPUN U YeperHON KOpoOKH, eciiu S(kopa
6.1.) = 2500 cm? . S(u.x)=4nr?/2, e r=C/2m.

OObsicHeHue: OoJplasi TUIOMIAAL OOJBIIMX MOJYHIAPUN OOBSCHAETCS HAIUYUEM
MHOTOYHCIICHHBIX CKJIAJIOK.

Oxcnepumenmanvuas 3aoaua. Ha cronax HaXoAsSTCs CTallbHas — KHOIIKA,
’KEJIe3HbIN I'BO3/lb, KyCOUEK MEJHOW MPOBOJIOKH, MEIHAsI CKPETKa, TPaHyJIbl AIFOMUHHUS
U IIMHKA, IITAaTUB C MPOOUpPKaMu, COsTHAsI KucioTa. [lomecTure mpeaioxeHHbIe Tena Ha
JTHO MPOOMPOK U A00aBbTE 3aTEM COJISIHYIO KHCIOTY (BbICOTa CTOJ0Aa JKUIKOCTH
npuMepHo 1,5¢cm).

Onuimure, 4YTO BBl HAOMIOJAETe B KAXKIOW U3 MNPOOUPOK.
3HAKOMCTBO C JIEKTPOXUMUYECKUM PSJIOM HAPSHKEHUN METAIIOB.

Ha3Banue Ha3Banue MeTaJLia, Yrto Had 012EM JleBee M mpasee
00beKTAa M3 KOTOPOTo c/iej1aH oTHOcUTeJaLHO H? B
00beKT 3J1/XUM psiy HANp. M

BriBO: ¢ KMCIOTOM B3aUMOJIEUCTBYIOT METALIBL: ..........
C KHCJIOTOM HE B3aUMOACHCTBYIOT METAJUIBL: . .......
- 3aganue no yueOHnky M.A. AxmeToBa: 03HaKOMBTECh C TEKCTOM Ha c. 13.
- C KakuM BBl CTOJIKHYJTUCh TpoTHBOpeureM? Menb U cepeOpo B HAHOCOCTOSHUSIX
CIIOCOOHBI B3aMMOJICHCTBOBATh C KHCIOTAMHU. YBEJIUYCHHE TIUIOMIAJN TOBEPXHOCTH
pearupyronMx YacTUIl BIUSIET HE TOJIBKO Ha CKOPOCTh peakiinu (00 beMHBIE B3PBIBBI), HO
Y Ha XapakTep XUMHYECKUX CBOWCTB.
IIpoekT «B nonckax KOJUIOUIHBIX PACTBOPOBY
4, XuMus Ha CTpPasKe 310POBbSI.
4.1 Hoo. Boszonka iiooa. Hoo u3z anmexu.
IIpaxmuueckas uwacmo.
N3roroBienre MoJeau MOJIEKYJIbI Hoa. OnekTpoHHas, rpaduyeckas Gopmysa

nona. IIpoekt «OOHapyxeHHE KpaxMalia B IPOAYKTAX MTUTAHUS.

4.2 «Mapzanyoexka». Ilepmancanam kanus. MapraHeny M €ro CTEIECHU

OKHCJICHUS
IIpaxmuueckas uwacmo.
OrnpeneneHrue MaccoBOM JTOJIM KUCTIOPOa B MOJIEKYJIE IEpMaHTaHaTa KaJus.

PacueTr oTHOCUTENIBHOM IIOTHOCTH KUCIOPO/Ia IO BO3AYXY.
CoOopxka pubopa 17151 TOTyUYESHHs KUCIOPO/1a METOJOM BBITECHEHHUS BO3/IyXa.
DKcnepuMeHT: cOopka Mpudopa s pa3sioKeHHs mepManranarta kainus. KauectBennas
pEaKLKs HA KUCIOPOA.
[[BeTHBIC peaknuy C MEPMAHTAHATOM Kajvs (HAIp., MEepPMaHTaHAT KaJusg U CYIb(QUT

HaATpHs, Jp.)



4.3 Ilepexuce 6ooopooa. Ceoiicmea u npumeHeHue NEPoKCUOa 6000pooa.
CremneHb OKUCIICHUS KUCIOPO/ia B MOJIEKYJIE TEPOKCHIa BOJAOPO/IA.
Peakuus paznoxeHus nepokcuaa Bogopoaa. Kak mpoBectu sKCieprMeHT.
Karamuzatoper. Okcun mapranma (1V), ¢pepMeHT kaTaiasa — KaTanm3aTOpbl PEaKIUH
Pa3IOKEHHUS.
Ilpakmuueckas uacmo.

Oxcua mapranmna (1V): HammcaTh popMyiTy BemecTBa U OMPEIeIIUTh CTCIICHb
OKHCJICHUS.

Tpu npoOupku, B KaJI0W HAXOJUTCS HECKOJIbKO MJI alTE€YHOM MEpEeKUucU
BOZIopojia. Bo BTOpYIO U TPeThi0 MPOOUPKU MOMECTUTE COOTBETCTBEHHO OKCHJI MapraHiia
(IV) (ma KOHYHKe IIMaTess) U CBSKEHATEPThIN KapTodeb (Ha KOHYUKE IIaTes ).

Homep npodupku Yro nodaBuiu Yro Habaronaem

Hanucate ypaBHeHHE peakiiuu ¢ 0003HAYCHUSIMU YCIIOBUM €€ MPOTEKaHUSI.
[Ipoucxoaut nu peakuusi B nepBoil mpodupke? Ilpennoxkure nmpudOp IIsl NOJTyYESHUS
BOJIOpO/Ia MPHU Pa3IOKEHUHU MEPOKCHUIa BOAOPOA.

4.4  Auemuncanuyunoseas kucioma. Ackopounoeasn xucioma. KucioTHOCTh
cpenbl. pH — uHAMKATOPHI CBOMMHU PyKaMU C MCIOJB30BaHUEM 000PYIOBaHUS IIEHTpA
oOpazoBanus «Touka poctay.
lIpaxmuueckas yacme.

Onucanue buznueckux CBOMCTB. [IpurotoBnenue pacTBOpPOB
aleTHUJICAJIUIINIOBOMN u aCKOpOMHOBOM KHCJIOT. JlenicTBue WHUKATOPOB
(benondranenna, 1akMyca ¥ METHJIOpaH)Xa) HAa UX PACTBOPBI.

Nuaukatopsl AneTHicaaunuIoBas AcKopOMHOBasI KHCJI0TA
KHCJIOTA
denondranent
Jlakmyc
METHIIOPAHK

[IpuroroBnenue oTBapa KpacHOW KamycTbl. HabmroneHue w3MeHEHHs IIBeTa OTBapa
B Pa3HBIX pacTBOpax (YKCyCHasl, IMMOHHAs, ACKOPOMHOBAS KHCIIOTHI, IOBAPEHHAs COJIb,
ra3upoBaHHAasl BOJa, HAIATHIPHBIN CIIUPT, MUILIEBAs COAA, PACTBOP MbLIa U CTHPAIBHOTO
MOPOILIKA).

B3anmoeiicTBre acKOpOMHOBOM KHCIIOTHI ¢ HomaoMm. Bompoc: mis kakux Iienei
MOKHO HCIOJIb30BaTh 3Ty peakuuto? (11 oOHapy>KeHHUs aCKOPOMHOBOM KHCIIOTHI B
MPOJIYKTaX MUTAHUS).

1 pearenTt ackopObuHOBast 2 peareHT Uto HabmrogaemM pHu ux
KHCJIOTa non B3aNMOJIENCTBUU
duznueckue cBOUCTBA: duznueckue
.......... CBONUCTBA: .........

45 «3enenkay unu Opunnuanmossvlit 3enenstii. 1[BeT mopoikooOpazHOTo
OpuimanToBOTO 3eneHoro. [IpakTudeckoe 3HaYCHHUE U TTOTyYeHHE.
IIpaxmuueckas uacmo.

du3nvecKkre CBONCTBA OPHITHAHTOBOTO 3€JIEHOTO

Kak [nmokasarp MOATMHHOCTH OpWIUTMAHTOBOTO  3eneHoro. IIpoBemeHue
MOCJIETIOBATEIBHBIX PEAKITUI B OJTHOW MPOOHUPKE ¢ OpWIIITMAHTOBBIM 3€JICHBIM: BHAYAJIC B



npoOupKy 100aBUTh KOHIIEHTPUPOBAHHOM COJITHOW KUCIIOTHI, @ 3aTEM PacTBOpa LIEI0YU
NaOH. Odopmiienue paboThl MO CBOEMY YCMOTPEHHIO. 3areM OOCYIUTh: Kak
3a(pUKCUPOBAIH PE3YIIbTaThI SKCIIEPUMEHTA (M3MEHEHHE 1IBETA, BBITIAJICHUE 0CAIKA).

[Ipoekt «MOXXHO JM UCHOJB30BaTh OPHIUIMAHTOBBIM 3€JCHBIA KaK HHIUKATOP
KUCJIOTHOCTH CPEJIbI»

4.6  «MbLno uydecnoey: XO3UCTBEHHOE U TYAJIETHOE, )KHJIKOE U TBEPJIOE.
Ilpaxmuueckas uacmeo.

JlelicTBHe JlaKkMyca Ha pacTBOP MbUIA, PAaCTBOP CTUPAIBHOrO MOPOIIKA
(moka3aTenbCTBO IICJIOYHOTO XapaKTepa MOWIIMX cpeiacTB). M3ydeHue STHUKETOK
TBEPJIOTO M KUAKOTO MbUIa (pa3indne B XMMHYECKOM cocTaBe). PacTBopeHue Mblia B
KECTKOHM M nucTuupoBanHoi Boje. Ddpdekt Tunnans. [Ipoekr «MbuioBapeHue»

5. XuMuA MUALHA

5.1 Caxap, kpaxman, yennra03a — poOCHMEEHHUKU 2/IH0KO3bl.

Uro takoe auaber. ['nMukeMUyeckuili MHACKC MPOAYKTOB MUTAHUS. XUMUYECKUE
MOJCIACTUTEIN U UX KOBAPCTBO.

IIpaxmuueckas uwacmo.

Ornpenenenue NPOAYKTOB ¢ BHICOKUM TJIMKEMUYECKUM HHACKCOM (paboTa c

TabnuIe).

OnpenensieM MOACIaCTUTENU: aciapTaM, copOur .... (Padota ¢ aTukeTKaMH.

OnpIT: B3aMMOJEHCTBUE TIIIOKO3bI ¢ TUApokcuaoM Menu (I1), cBexenpuroToBIeHHBIM.
UccnenoBanne n3mMeHeHUsl COIEp>KaHMs TIIIOKO3bI B KPOBH TOC/IE  COATaHCUPOBAHHOTO
obena u mociie ynorpebieHus: pactdyna: KUpUEIKOB, YUIICOB, CIAKUX Ta3UPOBAHHBIX
HaIUTKOB.

5.2  Anwmunuii: eenuxkuili u yyucacuwiil. Ilouemy He cleayeT MOJIB30BaThCS
amoMuHueBor mnocynoi? ConepHuk kanbuus. Octeonopo3. Metamibl KOHCEPBHOM
OaHKU.

IIpakxmuueckasa paboma.

CBoiicTBa aJIIOMUHMSI U 00JIACTHM TPUMEHEHHS aJIOMUHUS Ha OCHOBAaHUU €TO0
cBOMCTB (moBTOpeHue). CoOCTaBUTh TaOJIUILY, KJIACTEP UIIA CXEMY.

[IpoBeaeHNEe XUMHUYECKUX PEAKLM, XapaKTEPU3YIOUIMX aM(pOTEpHbIE CBOMCTBA
COEAMHEHNN ATFOMUHUS.

OmnbiT 1. AMOMUHUIN U CONsTHAS KUCIIOTA.

OmnbiT 2. XJI0pUI alFOMUAHUS U TUIPOKCHUI HATPUS

Omnbit 3. ['mapokcua ATFOMUHUS M COJISTHASI KUCJIOTA

OmnpiT 4. 'MAPOKCH]T aTFOMUHUS U TUAPOKCUJT HATPUS

Ha3zBanue onbiTa Yro nabmonaem YpaBHEHHE XUMUUECKOW PEAKIIUN

BeBOx: .............
[Ipoekt «Ee BemnuecTBO — KOHCEpBHAs OaHKa: JIKCIEPUMEHTAIBHOE OIpeaesieHUe
METaJIOBY.

5.3 Vkcycnaa kucnoma. CTONOBBIA YKCYC, YKCYCHasi JCCEHIUS, JeAsHAs
YKCyCHasl KUCIIOTa: B 4eM pasHuia. CBOWCTBA YKCYCHON KHCJIOTHI U €€ NMPUMCHCHHE.
DU3U0IOrHYECKOE BO3ACHCTBUE KUCIIOTHI.

IIpakmuueckas paboma.

CocrapiieHue TOHATUMHOM CXEMbI: «4YTO s 3HAI0 00 YKCYCHOM KHCJIOTE»

(MHIUBHUIYATIBHO, TMOO B TpyMIE).



Pacuer KOHILIEHTpallMK KUCIIOTHI MPU €€ pa30aBlIeHUU.
KucnotHocTh pacTBOPOB NMUIIEBOM COABI U YKCYCHOM KHCIIOTHI.
["amenue numeBon coabl YKCYCHOM KACIOTOM: MPU3HAKU XUMUYECKOU
peakiuu (BBIACIICHHE Ta3a, pPe3Koe YyBeIWYeHHEe oO0beMa pEaKIMOHHON CMECH).
[ToBTOpHUTH pEaKLMIO TallleHHUs] COAbl C MCIOJIb30BAHMEM HHAMKATOpa (Hamp., oTBapa
KpaCHOKOYaHHOU KamycThl). /{151 gero HeoOXoaumMo ObIIIO TPUMEHEHUE MHANKATOpa?
OO6paTtuTh BHHMaHHUE, YTO BBIJEJECHHE ra3a 4acTO COMPOBOXKIAETCS YBEIMUCHHEM OObeMa
peakimoHHON cmecu. Kakue Mepbl NpeaoCTOPOKHOCTH HYKHO COOJNIIOAaTh TpHU
IPOBEJAECHNUN TAKUX PEAKLIHI?

54 «Conenaa mnawa cu3Hp» (NOBapeHHas COJb, TMOTall, TJIyTaMar
HATpHA....... riiayoepoBa coJib, MEIHbIN KyIopoc...... )

[InmeBas cona, MUTbEBas COJA, KaJIbLMHUPOBAHHAS COJA, KayCTUYECKas COJa:
OJIMHAKOBBIE WUJIM pa3HbIe BellecTBa. KauyeCcTBEHHBIE peakui B XUMUH.
IIpakmuueckas paboma

OnpenenuTh: Kakoe U3 BeHIeCTB (MuUIIeBas coOJa, KayCTHYecKas coja,
KaJIbLIMHUPOBAaHHAS COJa) SIBJISIIOTCS COJISIMU YTOJIBHOM KHCIIOTHI.
OmneiT 1. JleficTBUE UHANKATOPaMHU.
Omnpit 2. JleficTBrE Ha pacTBOPHI MUIIEBOM M KAYCTUIECKOU COJIBI YKCYCHOM KUCIIOTHI

HasBanwue omnwiTa Yro HaOIHO1aEM BriBoj

BreBOg: ..........

[TpoBeneHre OnbITOB MOJTBEPK/IAET, UTO MUILIEBAs COJIA, KAJTBIIMHUPOBAHHAS COJIa
—3TO COJIM cIa00M YroJIbHOM KUCIIOTHI, @ KayCTUYECKas COJla — PACTBOPUMOE OCHOBAHUE.
OO6cyaunTh, Kak 10Ka3aTh OMBITHBIM ITyTEM, YTO MHUILEBAas CO/Ia SBJISIETCS KUCIOU COJIBIO.

5.5 Bpeo numpamoe: mugh unu npaeda. Ilonb3a HUTPATOB: BaKHEUIIME
MUHEpAJIbHBIE YA00peHHs Kak UCTOYHUK a30Ta. KpyroBopot azora. [louemy BeHepuHa
MYXOJIOBKa MTOEAAET HACEKOMBIX (TaK OHa BOCIOJHSAET HEAOCTATOK a30Ta B OOJIOTUCTHIX
Mectax). HuTpaTel B KayecTBe MHILEBBIX KOHCEepBaHTOB. Kakue mpeBpaunieHus
MIPOUCXOJIAT C HUTPATaMHU B OPraHU3Me€ YeJ0BeKa. A30T U €ro CTEIIEHU OKUCIICHUS.
IIpaxmuueckas uacmeo.

Onpenenenue MaccoBOW JOJM a30Ta B KaJuWHOW, HATPUEBOM M aMMOHHUIHOMN
cenutpe. BoIBO: Kakoe u3 HUX OoJiee IIEHHOE a30THOE yI00peHue.
[TpoekT «Bnusinue a30THBIX YA0OpEHUH HA POCT CAKEHIIEB (hacoIIn.

6. PaGora Hag npoekTaMu — 5 4

1. Oman evlbopa memul, NOCMAHOBKU Yelu, 3a0ay UCCIe008AHUSL.

2. Oman 6b108UHCEHUS 2UNOMESDI.

3. Oman naaHupoeaHus nymu OOCMUICEHUs yelel UCCIe008aAMeNbCKUX
(npoexmuuix) pabom u 8b100pa HEOOXOOUMO20 UHCIPYMEHMAPUSL.

4, Oman npoeedenuss YuebOHO20 UCCNe008aHUs (NPOEKMHOU pabomuvl) ¢

ucnonv3osanuem  000pyooeanus — yewmpa  obpasoeanus  «Touka pocma» ¢
NPOMENCYMOYHBIM KOHMPOAEM 30 XOOOM 8bINOIHEHUS U KOPPEKYUel pe3yibmamos.

S. Oman ogopmienus, npedcmasienus (3aujumol) NPOOYKMA NPOEKMHOU
pabombi



		2024-06-25T16:51:40+0400
	Титова Т.Н.




