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AHHOTanus K padoveil nporpamMme 1o XuMum

«3aHuMAaTeJIbHAsi XUMHUSD

PaGouas mporpamma mpenMera «3aHUMAaTeNbHAass XUMHUS» COCTaBJI€Ha C YYETOM
TpeOOBaHUI TOCYJapCTBEHHOTO O00pa30BaTEIBLHOTO CTaHAapTa Ha ocHoBe «COopHMKa
IporpaMM DJJICKTUBHBIX KypcoB... Xumus 8-9 xmaccel. [poda,2006». Bce paznens
MIPOrpamMMBbl TECHO CBS3aHbI 10 CTPYKTYPE C OCHOBHBIM KypCOM XUMUHU.

JlaHHass mporpaMma HE TOJIBKO JAcT BOCHUTAHHUKAM NPAKTHYECKUE YMEHUS H
HABbIKM, (OPMHUPYET HAYaJIbHBI OMBIT TBOPYECKOW MEATEIBHOCTH, HO U PA30BBET
UHTEpEC O00ydYarolmerocss K JKCIEPUMEHTY, HAy4YHOMY IIOMCKY, IOCIOCOOCTBYET
CaMOONPEEIICHNIO YJallluXCsi, 0CO3HAaHHOMY BbIOOpPY IMpodeccuu. Yuaiuecss CMOTyT Ha
MpaKTUKE HCIOJIb30BaTh CBOM 3HAHMSA Ha YypoKax XuUMHM U B ObITy. B Kypc
«3aHMMaTeNnbHas XUMUS» BKIIOYEHBI HauOoliee SpKHUE, HarJSIIHbIC, WHTPUTYIONIUE
HKCIIEPUMEHTHI, CIIOCOOHBIE YBJI€Ub M 3aMHTEPECOBATh yUaIIMXCS MPAKTUYECKON HayKOH
xumuen. B nmporpamMMmy Kypca BKJIIOYEHBI HauOoliee SipKue, HarjsgHble, HHTPUTYIOLIUE
HKCIIEPUMEHTBI, CIIOCOOHBIE YBJI€UYb M 3aMHTEPECOBATh yUaIIMXCS MPAKTUYECKOW HAayKOM
xuMue. B pamkax HanumoHanmbHOro mpoekTta «OOpa3oBaHME» CO3JaHHUE IIEHTpa
€CTECTBEHHO-HAYYHON HanpasieHHOCTH «Touka pocTa» MO3BOJIMIO BHEAPUTH B
nporpaMMmy LU(pPOBYIO J1TaOOPAaTOPHI0 M KAueCTBEHHO HW3MEHHUThH Ipolecc O0ydeHHs
XUMHUHU.

KonnuecTBeHHbIE SKCIIEPUMEHTHI MO3BOJIAT MOTY4aTh JOCTOBEPHYIO HH(OPMALIKIO O
MPOTEKAaHUU TEX WJIM MHBIX XMMHUYECKHUX Ipolieccax, O CBoWcTBax BemecTB. Ha ocHoBe
MOJIYYEHHBIX IKCIIEPUMEHTAIbHBIX JaHHBIX 00y4aeMble CMOTYT CAMOCTOSATENbHO J1E€TaTh
BBIBO/IbI, 0000111aTh PE3yIbTAThI, BHISBISATH 3aKOHOMEPHOCTH, YTO OJJHO3HAUHO Oy/IeT
CIIOCOOCTBOBATH MOBBIIICHUIO MOTUBAIIMN O0YyUEHHUSI IIKOJBLHUKOB. JlaHHBII Kypc
«3aHUMaTeNbHAs XUMUS» IPEAHA3HAUCH JIJIs ydaluxcs 8 kiacca B pacuete | yac B
Henento (34 Jaca B rof).

I{eab mporpamMmmsi:

@opMHUpPOBaHUE Yy yUYAIIMXCS HAYYHBIX MPEACTABICHUM O XMMHUHU B IOBCEIHEBHOU
KU3HM YeJIOBEKa uepe3 MNpoOyXKIEHUE HUHTEpeca U pa3BUTHE NPodhecCHOHATbHBIX
CKJIOHHOCTEH K MPEAMETY XUMHS.

3agaun:



® pPACIIMPUTH KPYTrO30p YUAIINXCS O MUPE BEUIECTB;
e chopmMupoBaTh HABBIKM BBIIOJTHEHHUS TMPOEKTOB C wucmosb3zoBanueM WUKT u
1 poBoro 00OPyI0BaHMUS;

CII0COOCTBOBATH Pa3BUTHIO TBOPUCCKUX CIIOC

Ilnanupyemble pe3yJbTAThl 0CBOEHMSI 00YUAIOLMIMMHUCS NIPOrPaMMbl BHEYPOUHOM

ACATCJIbHOCTH

JInuyHOCTHBIE pe3yJIbTaThI:

- OCO3HaBaTh EAMHCTBO U IIEJIOCTHOCTh OKPY)KAIOIIETO MHpPA, BO3MOXXHOCTH €r0
MO3HABAEMOCTHU U OOBSICHUMOCTH Ha OCHOBE JJOCTHKCHHUI HAYKH;

- IOCTENIEHHO BBICTPAauBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHUE: OCO3HABATH
NOTPEOHOCT, W TOTOBHOCTh K C€amMo0Opa3oBaHWIO, B TOM 4YHCIE€ U B paMKax
CaMOCTOSITENIbHOM 1€ TEIbHOCTH BHE ILIKOJIBI;

- OIICHUBATh >KU3HEHHBIE CHUTYyallMM C TOYKM 3peHus 0Oe3omacHoro olpa3a XHU3HU U
COXPAHEHUS 3/I0POBBS;

- OLICHUBATh SKOJOTHYECKUHM PUCK B3aMMOOTHOIICHUN YeJIOBEKa U MPUPOIBI.

- popMHupOBaTH IKOJOTUYECKOE MBIIUICHWE: YMEHHE OLIEHWBATh CBOKO JESATEIBHOCTh U
MOCTYIKU APYTUX JIOJIEH C TOUKU 3PEHMSI COXPAHEHUs! OKpY’Kaollled Cpelpl - rapaHra
’KU3HU U 0Jaronoiaydus Jirojed Ha 3emie.

MeTtanpeaMeTHbIMH pe3yJbTaTaMU M3yUeHHUsI Kypca «3aHUMaTeNIbHAs XUMHUS SBIISETCS
(dbopMupoBaHNE YHUBEPCATHHBIX YueOHBIX AeiicTBuil (YVY/]).

PeryastuBubie YY/I:

- CaMOCTOATENIBLHO OOHApPYXUBaTh M (HOpMYyJIUpOBaTh y4eOHYIO NpPOOIEMy, ONPENEHsTh
1eJb y4eOHOM NesTeIbHOCTH;

- BBIJIBUTATh BEPCUW PEIICHHs MPOOJIEeMbI, OCO3HABaTh KOHEYHBINH pe3yNbTaT, BHIOUPATH
U3 MPEIJIOKEHHBIX U UCKATh CAaMOCTOSATEIBHO CPECTBA TOCTHXKEHUS LENH;

- OCYIIECTBJIATH LieJernojaraHue, BKII0Yas MOCTaHOBKY HOBBIX LieJieH, MpeoOpa3oBaHue
IPAaKTUYECKOH 3a7auy B IO3HABATEIIbHYIO;

- COCTABJIATH (MHAUBUIyaJIbHO WU B TPYIINE) TUIaH peLIeHUs] TpOoOIEMBL;



- pabotas TO TUTaHY, CBEpPATh CBOM JEHCTBHS C LEIbI0O M, TPH HEOOXOIUMOCTH,

UCIIPABJIATH OLIMOKHA CAMOCTOSITENIBHO;

- YUYUTHIBaTh Pa3HbIe MHEHUS U CTPEMUTHCS K KOOPAMHAIIMU PA3JIMYHBIX TMO3UIUN B

COTPYIHHYECTBE;

-B JIUAJIOT€ C YYUTEJEM COBEPIICHCTBOBATh CAMOCTOATENBLHO BBIPAOOTaHHBIC KPUTEPUU
OILICHKHU.

ITo3naBareabHbie YY/I:

- aHAJIM3MPOBaTh, CpPaBHUBATh, KiIacCU(UUIUPOBATH W 00001IaTh (PaKkThl U SBICHUS.

BhISIBISTE IPUYMHBI U CIAEACTBUS MPOCTHIX SIBICHUM.

- OCYLIECTBJISITh CPaBHEHHUE, KIacCU(PUKAINIO, CAMOCTOSTEIHLHO BHIOMpasi OCHOBAHUS U

KPUTEPUH JIJI YKA3aHHBIX JIOTUYECKUX Olepalinii;

- CTPOMTBL  JIOTHYECKOE pAaCCYXIECHHE, BKIIOYAIOIIEE YCTAHOBJIEHUE MPUYHMHHO-

CJIIEACTBEHHBIX CBSI3EH.

- CO31aBaTh CXEMaTUYECKUE MOJIENM C BBIJEICHUEM CYLIECTBEHHBIX XapaKTEPHCTUK
oOBeKTa.

- COCTABJIAITH TE€3UCHI, PA3JIMYHBIC BUBI IJIAHOB (MPOCTHIX, CIOXKHBIX U T.I1.).

- mpeo0pa3oBbIBaTHL HHPOPMAIUIO U3 OJHOTO BUJIAa B IpYroM (TabauIly B TEKCT U Mp.).

- YMeTb OIpPEACNiITh BO3MOXKHBIE HCTOYHHUKUA HEOOXOIUMBIX CBEICHUM, MPOU3BOIUTH

MOMCK MH(GOpPMaLIUK, AaHATU3UPOBATH U OLIEHUBATH €€ JJOCTOBEPHOCTD.

- 000011aTh TIOHSATHUSL - OCYIIECTBISATH JIOTUYECKYIO OIEpaIMIO0 Mepexo/ia OT TMOHSATUN C

MEHBIITUM 00BEMOM ITOHATHSAM C OOJIBIITUM 00BEMOM;

- CTPOUTh  JIOTHYECKHE PACCYXIEHHUS, BKJIIOYAIONIME YCTAHOBJICHUE MPUYUHHO-

CIIEICTBEHHBIX CBSI3EH.

- OOBSICHSITh  SIBJIGHUS, TIPOIIECCHI, CBSI3U U OTHOIICHUS, BBISIBISIEMBIE B  XOJI€

MCCJIEI0BAHMSI, OCYILIECTBISATh BEIOOP Hanbosee 3(hPEeKTUBHBIX CIIOCOOOB pElIeHMs 3aaa4

B 3aBUCUMOCTHU OT KOHKPETHBIX yCIIOBHIA.

KommynukatuBubie YV /I

- ymeTh (GOpMYIMPOBaTh COOCTBEHHOE MHEHHE U TO3MIMIO, apTyMEHTHPOBATH €€ H

KOOPJIMHUPOBATh €€ C TO3UIMU TAPTHEPOB B COTPYAHUYECTBE MPH BBIPAOOTKE OOIIETO

pElIeHUs] B COBMECTHOM J1€ITeIbHOCTH;

- OTOOpakaTh B PEUM COJACpP)KAHWE COBEPIIACMBIX JEHCTBUN, KaKk B (OpME TPOMKOM

COLIMAJIM3UPOBAHHOM peuu, Tak U B (popMe BHYTPEHHEN peun;



- yMETh apTyMEHTHUPOBATh CBOIO TOUKY 3PEHUS;
- YMETb OCYILECTBIIATh B3aMMHBIA KOHTPOJb U OKa3blBaTh B COTPYJHUYECTBE
HEOOXOIMMYIO B3aMMOIIOMOIIIb;
- yMeTh palboTarhb B Tpymdmne - YyCTaHABIMBaTh paboune OTHomeHUs, 3(deKTHBHO
COTPYIHHMYATH U CITIOCOOCTBOBATH MPOAYKTUBHOM KOOTIEpaIiu.
IIpeaMeTHBIMH pe3yJIbTATAMM U3YUYCHHS MPEIMETA SBIISIOTCS CICTYIONTUE YMCHHUS:
- 0CO3HAHUE POJIU BELIECTB;
- OIIPENICIIATH POJIb PA3TUYHBIX BEUIECTB B MIPUPOJIE U TEXHUKE;
- OOBSCHSTH POJIb BEIIECTB B UX KPYTOBOPOTE;
- PACCMOTPEHHE XUMUYECKUX TTPOIIECCOB;
- ICTIONB30BAaTh 3HAHWS XWMHH TP COOJIFOJCHWM TPABHUJ HCIOJIB30BAHUS OBITOBBIX
XUMHUYCCKUX MPEIapaToB;
— pa3auyaTh ONacHbIC U O€30TaCHbIC BEIIECTBA;
- MPUBOJUTH IPUMEPHI XUMHYECKHUX MPOIIECCOB B MPUPOJIC;
- HAXOJUTh YEPThI, CBUJICTEILCTBYIONIHE 00 OONIUX MPU3HAKAX XUMUYECKUX MPOIIECCOB U
WX Pa3INInsX;
- ICTIOJIb30BaHNE XUMUYECKUX 3HAHUH B OBITY;
- O0BSICHSTH 3HAYEHHUE BEIIECTB B KU3HU U XO3MCTBE YEJIOBEKA;
- 00BACHATH MUP C TOYKH 3PCHUS XUMUU;
- popMupoBaTh npecTaBiIeHus 0 OyayieM mpodeccuoHaTbHOM BBIOOPE.
Kpome Toro, 3aHsTHs MpU3BaHBI MPOOYIUTH y YYAIIUXCSd UHTEPEC K XUMUYECKON HayKe,
CTUMYJIMPOBATH JajdbHEHIICE N3YUCHUE XUMUU. XUMHUCCKUE 3HAHMS, C(HOPMHUPOBAHHBIE
Ha 3aHATUSAX, WHOPMAIIMOHHAS KYJbTypa y4YalluXCsi, MOTYT OBITh HMCIIOJH30BAHBI WMU
JUTSI PACKPBITHS PA3IMYHBIX MMPOSBICHUHN CBS3U XUMHH C KU3HBIO.

Cnoco0b1 onpeiesieHus: pe3yJIbTATUBHOCTH:
- Hauanvuslit Konmpons (cenmadpsy) B BUlle BU3YaTbHOTO HAOIOACHUS TIeaarora 3a
cOOJIFOZICHUEM BOCIMTAaHHUKAMU TEXHUKH O€30MaCHOCTU, TMOBEACHUEM IpU padoTe C
MOCJICTYIONTUM 00CYXKICHUEM;
- Texkywuit konmponv (6 meuenue 6cezo y4yeOH020 200a) B BHUIE BU3YaJIbHOTO
HAOJIIOICHHs TIelarora 3a IMPOIECCOM BBIMOJIHEHUS y4YallUMUCS MPAKTUYECKUX pador,

IMPOCKTOB, MHANBUYaJIbHBIX SaHaHHﬁ, Y4aCTHuA B HpCI[M@THOfI HCACIC €CCTCCTBO3HAHMNA,



- Ilpomesxcymounsviii KOHmpop (memamuuyeckuil) B BUAEC NPEAMETHON JUATHOCTUKU
3HAHUSA JE€TbMH MPOUICHHBIX TEM;

- Hmozoewlit Konmpoaw (maii) B BUAEC U3yUYCHUS U AaHAIN3A POJYKTOB TPYAA yHAIUXCSA
(TIpoekToB; cooOmIeHu, pedepaTos), Mpoiecca opraHu3auu padOThl HAT TPOAYKTOM U
JUHAMHUKN JTUYHOCTHBIX U3MEHEHUIA.

®opMbI y4éTa 3HAHUM, YMEHUH IPU peau3aly NporpaMmabl.

- Ompoc;

- OO6cyxeHue;

- CamocTtosiTenbHas paboTa;

- TectupoBanue;

- [Ipe3enTanys 1 3anuuTa TBOPYECKONU padOTHI (ITPOESKTHI U AP.).

B kon11e yueObHOTro rojja 00y4yaromuiicss JOJKEH BBIMOJHUTH U 3alIUTUTD MPOEKT.

Coaep:xxanue

HHCTpYKTa)K 10 TEXHUKE Oe30MacHOCTH IIPOBOAUTCA Ha KaXXIOM 3aHATHH IICPCH

IMPOBCACHUCM SKCIICPUMCHTA.

1. BBenenue
1.1 Beoonoe 3amamue. 3HAKOMCTBO Y4YaIllUXCA C HOBBIM YYEOHBIM KypCOM BO
BHEYPOYHOM J1€ATEIBHOCTH.
1.2 Mecmo xumuu 6 ecmecmeo3nanuu. 3apoxJIeHIe XUMUU Kak Hayku. CBsI3b XUMHH C
MIPAKTUYECKOM KU3HBIO YEJIOBEKA.
IIpakmuueckas uacmo.
Coznanue no3HaBaTENbHBIX KPOCCBOPIOB U IPYTUX MHTEPAKTUBHBIX YIPAKHEHUN HA
LearningAps.org uiau MyTest.
2. JKcnepUMEHTAJbHbIE OCHOBBI XHMUH
2.1 Bewecmea. Ilpuemul odopawenusn c eeujecmeamu.
N3yuenne mpaBui TEXHUKHA O€30MACHOCTH, MPEIYyNPEKIAIOMNX U 3alpelialoniux
3HakoB. IlepBas nomous. [IpoTuBONIOKAPHBIE CPEACTBA 3AIIUTHI.
3HaKOMCTBO C BEIIECTBAMH, BCTPEUAIOIIUMHUCS B ObITY: MOJHAs HACTOIKa, MEb,
AIIOMUHUNA, COJb, NUIIEBAs COJA, JUMOHHAs KHCIIOTa, YKCyCHas KHCIJIOTa, BOAA,

MeIHBI Kynopoc. OTauuue BemecTB Mo (PU3MYECKUM CBONCTBAM: arperatHoe



COCTOSIHME, LIBET, 3amax, BKYC, pacTBOPUMOCTb. lIpaBuia XpaHEeHUs BEILECTB B
nabopatopud. TOKCHMYHOCTH BEIIECTB MAJI >KMBBIX OPraHU3MOB OIpPEAENseTcs HX
XUMUYCCKUMU CBOMCTBAMH, MX CIHOCOOHOCTBHIO BCTYNMAaTh B XUMHUYECKHE PEAKITUU.
[IposiBIE€HUSI TOKCHYHBIX BEIIECTB Yy YEJIOBEKA: XUMHUYECKUW O0XOT, pa3Apa’keHue
CJIIM3UCTBHIX 000JI0YEK, KaTap JbIXaTeIbHbIX MyTEH, alliepruuecKiue peakiiuu, OCTphIe
JNEPMaTUTBl, KAaHIEPOI€HHOE JIEWCTBHE, MOPAXEHUS OpPraHoB, BO3MOYKHOCTh
netanbHbBIX McxonoB. [IpaBuna oTOopa BemiecTB (TBepible, MOPOIIKOOOpA3HbIE,
KUJKWAE, BOJHBIE PACTBOPHI, 0CO0OE€ BHUMAaHHWE — paboTa TOJBKO C MAaJbIMU
0o0beMaMU BEIIECTB).
Tecm ©Ha ocHOBe 3agaHuii u3 OTKpbiToro Oanka OUIIN (pazmen «Metomsl
MTO3HAHUSD)

2.2 Ilpasuna o6e3onacnoii pabomwvt npu npogedenuu 3IKcnepumenma. Texnuxa
aadopamopHuix padom.
3HaKOMCTBO € J1a0OpaTOpHBIM OOOPYIOBAHHEM: CTEKIISIHHAS IMOCyAa (XMMHYECKHUE
CTaKaHbl, KOJIObI, BOPOHKH, IEIUTEIbHbIE BOPOHKH, MEpPHAs 1OCY/1a), BECHI, IITATUBBI
UIsl POOMPOK W TPUOOPOB, HArpeBaTENbHBIA MPUOOP-COUPTOBKA, (papdopoBas
nocyja (BellapuBaTeIbHbIC YAIIKU, TUTIIU, CTYIKH, IITIATEIN) U Jp.
besonacHass pabora co CTEkJoM, MpOOKaMU (IEMOHCTpALUS PE3KUA CTEKIISTHHBIX
TpYOOK, X HarpeBaHus Uisl U3MEHEHUs (POPMBI).
llpaxmuueckas uacme.
COopka npubopa aist moiaydeHus ra3oB. [I[poBepka Ha TepMETHUHOCTh. 3aKperyieHUe
ero Ha mraruBe. PucyHok npubopa nmpu nomoniu tpadapera.

2.3 Hazpesamenvhuvle npuoopol.
Cnuptoska. ['a3oBas ropenka. [Tnutka. Bogsuas 6ans. Hasnauenue HarpeBaTeIbHBIX
npuOOpOB.
N3yuenne CnupTOBKU: COCTaBHBIC YACTH M UX (DYHKITHS.
['oprouee TOMIMBO [UIsl CHUPTOBOK: OSTUJIOBBIM cnupT. OCOOEHHOCTH peaKIUU
ropeHus: BblIeNeHNe Termia u cera. Cyxoe roproyee
[IpaBuna HarpeBaHusi NPOOMPOK C BOAHBIMH pacTBOpaMu (MIpeABAPHUTEIbHBIN
IPOrpeB BCEU MOBEPXHOCTH, 00s3aTENIbHBIA HAKIOH MPOOUPKH, OTBEPCTUE MPOOUPKU

«OT ce0s1», 3aKperIeHre aepKaTesst IPOOUPKH ).



Hcnonp3oBanne TUrned NOpH NPOKAIMBAaHMM BemecTB. HasHaueHue omnepannu
IPOKAJIMBAHUS.

IIpaxkmuueckas wacme.

N3yuenune nnamenn. PUCYHOK ruiameHu.

C6opka mpubopa i BbIIapUBaHUS COJIM (KOJBLO Ha IITAaTHB, BbIIApUBATENIbHAS
Yalika, BOAHBIM pacTBOpP COJIM, CHOUPTOBKA). PuUCyHOK mnpubopa mpu NOMOLIU
Tpadapera.

2.4 Yucmoie eewyecmea, ocooo uucmule egeujecmea. Ilpumecu. Cmecu. CrnocoObl
OYMCTKH BEUIECTB OT NMpUMeEcer U pasneneHus cmecer. GunbrpoBanue. leperonka.
Kpucramnmmszanus. Pa3nenenue ¢ IOMOIIBIO MarHuTa, AEJIUTEIbHON BOPOHKU
IIpaxkmuueckas wacme.
| BapuaHT: cMeCh PEUHOIO MECKA U caxapa.
2 BapHaHT: CMECh PEYHOT'0 NIECKA U ITOBAPEHHOU COJIH.
CocTaBUTh CXeMy IMOCJIEA0BATEILHOCTH ONepanuii (pacTBopeHue, (GUIBTPOBAHUE,
BbinapuBaHue). CpaBHUTh U OOCYIAUTHh pe3ynbTaThl JABYX BapuaHToB. OOpaTHTbH
BHMMAaHHE Ha CMECh caxapa M Inecka (y HEKOTOPBIX YallKH MOKPBUIMCh KOPUYHEBOU
Maccoi), Ha Ba)XHOCTb YCJIOBHMI MPOBEJEHUS SKCIEPUMEHTA, B TaHHOM Cily4yae Ha
CBOEBPEMEHHOE MPEKPAIEHUE HArpeBa.

2.5 Memoowt no3nanus ¢ ecmecmeo3HaHuu.
Hab6nronenue. Jxcniepument. MoaenvpoBaHue.
VYcnoBus npoBeaeHus — HAOMIOACHHMST KaKk  OCHOBHOTO  METOJa  I[O3HAHUS.
MBICTUTENBHBIA U PEATIbHBINA DKCIIEPUMEHT. Y HUBEPCAIbHBIE 3HAHUS YEJIOBEYECTBA
Ha OCcHOBE HaOmoeHus. PU3NYECKUe U XUMUYECKHUE SIBICHUS.
IIpaxkmuueckas wacmo.
bpoyHOBckoe JnBHXKEHHE 10 MHUKpockonoMm. OOHapyKeHHe >KHUpa B CEMEHax
nojaconHeunrnka. OOHapykeHrne kpaxmana B kapTodene. OOHapyXeHUE YTIEKUCIOTO
ra3a B BbIJIbIXaeMOM Bo3ayxe. JloOaBieHne TMMOHHOM KUCIOTH B yail. OdopmieHue

paboTHI.

Ha3Banwue omnniTa Kak BeImonHsun Yro HabIromaImn

OOpatuTh BHUMAHKWE HA NPAKTUYECKUE 3aJaHUSI NPOLUIbIX 3aHATUN. AKUEHTUPOBATh,

YTO METO, Ha6J'IIOI[eHI/I$I — OCHOBHOM MECTOJ IIO3HAaHU.



2.6 Booa. Pacmeopwl. Mopckasa u npecnas éooa. buonozuueckue scudxkocmu: KpoBb,
muMda, KIETOUYHBIA COK. DKOJOTUYECKHE MPOOJIEMbl BOJABI. DJIEKTPONPOBOAHOCTH
KaKk  CBOICTBO  pacTBOPOB  JJIEKTPOJUTOB  (TpaBuia  OE30MACHOCTH  C
ANEKTPONIPUOOpaAMU).

IIpakmuueckas uacme.
OmnpeneneHre ¢ MOMOILIBIO AJIEKTPOIPOBOHOCTH PACTBOPOB: B KAKOM XHMMHYECKOM
CTakaHe HaXOAMWTCS JUCTWILIMpOBaHHas Boja. JlaHbl Tpu pacTBOpa: pacTBOP

MOBapeHHOU COJIM, PaCTBOP caxapa, TUCTUILIMpoBaHHas Boga. OgopmieHue padoThl.

Hasanue pactBopa Uto nabmromaeM (3aropaercsi JaMIlOdyKa

WJIU HET)

Kak pacno3Hath: B KakOM CTakaHe — JUCTHWJUIMPOBAHHAS BOJA M PacTBOpP caxapa.
JIOJIKHBI IPEIOAKUTH IBa CIIOCO0A: OPraHOJENTUYECKUN U BhINIapUBaHUE.
[Ipoexkt  «M3roroBieHue  camojeabHOrO  mpubopa Ui HCCIEIOBaHUS
3JIEKTPONPOBOJHOCTH PACTBOPOBY

2.7 Maccoeas 0013 pacmeopeHHO20 euiecmea, Uiu NPOUEeHMHAA KOHUEHMPAuus
eeujecmea 6 pacmeope.
BssemBanne. PaznoBeckl. HaBecka. MepHas mocyna (MepHbIE CTakaHbI, KOJOBI,
UUJTUHIPBI).
lIpaxmuueckas yacmeo.
[IpuroroBienue pacTBOPOB ITIOBAPEHHOM COJIY 3aJaHHOW KOHLICHTPALIUH.
[IpuroroBneHre MUITyYEro HAMUTKa U3 MUIIEBOM COJIbI, IUMOHHOM KHUCIJIOTHI, caxapa
U aCKOpOMHOBOW KHCJIOTHI: Kaxkaash TpyIa OmpeiesieT KOJIWYECTBO BEIIECTB Ha
cBoe ycmoTpenne. CpaBHEHHE U OOCYXKJEHUE MPUTOTOBIEHHBIX HANUTKOB C T.3P.
BKyca, (ukcanuu HaOmomaeMblx 3(PQGEKToB, pacyeToB WM BBINOJHEHUS «HA
[J1a30K», YKCIEPUMEHTAIBHOU KYJIbTYPBI.

2.8 Hacvluennule u nepecvlujennvle pacmeopbl.
Memoouka eévipaujueanusn kpucmanios. Monokpucraul. Kpucrammueckne npy3sl.
UYro Takoe «3aTpaBKay.
JleMOHcTpanus NEPECHILIEHHOTO pacTBOPA alleTaTa HaTPUsl.

Hpakmuttecmm yacmeo.



[IpuroToBieHue HACHIIIEHHBIX M MEPECHIIEHHBIX pacTBOpoB. IlpuroroBnenue
BOJHBIX PAaCTBOPOB MEIHOTO KyIopoca, XJOpHWJa HaTpus, caxapo3bl IS
BBIpAIIMBAHUS KPUCTAJNIOB. BhIpamyBanue KpUCTALJIOB U3 PACTBOPAa KAMEHHOU COJIU
Y MOJAUPOBAHHOMN CONU: €CTh JM pasHuiia. [louemy mJisi BbIpalllMBaHUsI KPUCTAJIOB
KaMEHHas COJIb JIyullle, 4YeM HoaupoBaHHas. [lodydeHHe OKpalleHHBIX KPHUCTAJIOB
COJIM C UCIIOJIb30BAHHUEM THUILEBBIX KpacuTeseil. BeipanyBanue KpucTaaiioB METHOTO
KyII0poca U3 BOJIHO-CITUPTOBBIX PaCTBOPOB.
3. 3HaKoMHMMCS ¢ MEPOM HAHOYACTHIL

3.1 Mooenuposanue. Monenu B ecTeCTBO3HaHUU (TI00ycC, KapThl, (pU3UUEeCcKre MOIETH,
OMOJIOTHYECKHUE MYJISDKH, KPUCTAIIHYECKHUE pPeIieTKH). Mojiem aToMOB M MOJIEKYJT B
XUMUH.
lIpaxmuueckas uacmeo.

N3rortoBiienre Moenei MoJIeKyJl U3 MOAPYYIHBIX cpeAcTB. Pabora BooOpakeHUsI.

3.2 Cmpoenue sewgecmea. Pazmepot wacmuy. Hanouacmuuyol.

Ilpoexmnas 3adaua Ne 1. Kak y3HaTh IpUMEpHBIE pa3Mepbl BUTAMHUHHOTO Jpake
«YHaeBut», «PeBUT», yMmakOBKH KOTOPBIX pPACIOJIOKEHbl Yy Bac Ha CTOJIax, HE
OTKpbIBasi 0aHOYEK.

Ilpoexmnas 3a0aua Ne 2. Y Bac Ha cTojax HaXOAATCS MEPHBIN LMJIMHIP, KOJIOa C
BOJIOM, BEChl PHIYAXXHOTO TUIMA C HAOOpPOM pa3zHOoBecoB. [lpemnoxure crnocoObl
OTIPEJICIICHHS pa3MEePOB MOJIEKYJI BOBI (MPAKTUYCCKUN U TCOPETUUCCKHU).

Bonpoc: OtHocutcs nu MojeKyna Boapl K HaHoyactunam? Ilouemy BHpPYCHI
Ha3bIBAIOT HAHOPOOOTaAMU?

3.3 Konnouonwvie cucmemol: nouea, 2iuna, NpupooHsvle 600bl, 6030yX OblM, MUHEPATIbL,
X/1e0, MO10KO, MAc10, Kpoew...Konnouonvie u ucmunnvle pacmeopwvt. OnTn4ecKue
cBorictBa: «ddgdext Tunmansy, «sIBIEHHE HCKPAIIMXCS clioeBy. KomnouaHsie
JacTUIIBI U UX pa3Mephl. Dxcnepumenmanvhasn 3aoada Ne 1. Ha cromax: nazepHas
yKa3Ka U JIa3epHbIM (POHAPUK C KPACHBIM JIYUOM, JIBA XUMUUECKUX CTaKaHa: B OJTHOM
3aBapeHHBIA MAKETUK 4asi, B APYroM — 4YucTas Boja. [Ipomycture myd jazepHOTO
doHapuka dYepe3 CTakaHbl. B KakoM cTakaHe, IMO-BalleMy MHEHUIO, HaXOJIHUTCS
KoJuTonIHas cucteMma? Ha yem ocHOBBIBaeTCS Ballle MpeaArnoioxkeHue?
Oxcnepumenmanvuas  3adaya Ne 2. BaM BbIIaHBl PACTBOpHI aleTaTta CBUHLA

Pb(CHsCOQ); wu momunma xamus Kl, mratuB ¢ mpoOupKaMu, CIHUPTOBasi ropelika,



npobupkoaepxkatenb. B npoOupky naneiite 2 min pactBopa Kl (BeicoToit 2 cMm) u
3areM mpumiedite 2 miu pactBopa PB(CH3;COO), . O6pasyercst KenThlii 0CaIOK.
Harpeiite npoOupky 10 pacTBOpPEHHUS OCaaKa. 3aTeM OXJIAAUTE MPOOUPKY OKOJIO 2-3
MUH W TIOMEIIaeM B COCYJl C XOJIOOHOW JeasHol Bojoul. Yro Habmomaere? Yto
IPOUCXOJIUT MIPU BCTPSIXUBAHUU TTPOOUPKHU?
Ntak, BBl TOJBKO YTO OOHAPYXKWIHM Pa3IMuU€ MEXK]Y UCTUHHBIMU PacTBOpaMU M
KOJUIOUJHBIMUA pacTBOpaMu. B mociienHux Bbl HAOIIOAANU TMPOSIBICHUE ONTHYECKUX
apdexToB: «xpdext Tungans» (dkcm. 3an. Nel) U «sBIIEHUE HCKPSIIMXCS CIOEB)»
(akcm. 3a1.Ne2).
Bompoc: Kak poka3arh, 4TO MBUIBHBIN pacTBOp SIBISETCS KOJJIOMJIHOW CHUCTEMOM?
(ITo paccesinuio cBeTa B pacTBOpe -KOHYC TUHIAIA).
YTO NOpoUCXOOUT €clii B MbBUIBHBIA pacTBOp J00aBUTh IMOBAPEHHYIO COJIb?
(ITpo3paunblii mpexae pacTBOpP PE3KO MYTHEET, 00pa3yroTcsl KPYIHbBIE XJIOMbS).
3HAKOMCTBO C SIBJICHUSIMU KOAryJIsSIlIUU U BbICAJIMBAHUSI.
IIpoexmuas 3a0aua Ne 1.]Ba ydyeHUKa IPUTOTOBHIIA CMECH U3 PACTUTEIILHOTO Maciia
1 BOJbI: 100aBUB TMOJIOBUHY 4YailHOM Jokku Macyia B 200 mut Bojbl. OAuH U3 HUX
YTBEPKIAET, YTO MOJIyYEHHAs] CMECh SIBJISIETCA KOJUIOMIHBIM PAacTBOPOM, a APYrou
sto oTpunaer. Krto nmpaB? CBoil OTBET WUTIOCTPUPYHTE CHUMKAMH Ha MOOWJIHLHOM
tenedone. ([IpaBpl 00a ydyeHuka. Bce 3aBUCUT OT OCOOCHHOCTEM MPUTOTOBJICHUS
cmecu. Ecnu mpocTo pasmerniats Maciio B Boje, TO KOHyc TuHaans He HaOI01aeTCsl.
Ecnu xe akTMBHO B30anThIBaTh CMECh B T€UEHHE HEKOTOPOTO BPEMEHH, TO CMECh
MYTHEET U B TaKOM pacTBOPE XOPOIIO BUJEH KOHYC PACCEIHHOIO CBETAa, TO €CTh
MOSIBIISIFOTCSI MEJIKOJIMCTIEPCHBIC YACTHUIIBI KaIeJIeK Macya).
BbiBoa: KOMIIOMAHBIE PACTBOPHl MOKHO OOHApPYXKUTh IO OINTHUYECKOMY TECTY
«@dext Tunmans», KOTOPbIH OOHAPYKUBACTCS, €CIM KOJUIOMIHBIE YaCTHUIBI HE
MIPEBBINIAIOT TUAMAa30H HAHOPA3MEPOB.

3.4 Memoowt u cpedocmea IMRUPULECKO20 UCCIE00BAHUA.
Ha npenpimymmx 3aHsATUSX BBl BBIMTONHSIIA 3KCIEPUMEHTAIBHBIE W TMPOEKTHHIC
3amaun. Kak BeI mymaeTe, Kakue METO bl UCCIEAOBAHMS BbI HCIIOIH30BAIN?

1. Habmoaenue. 2. Dxcnepument. 3. M3mepenue. 4. CpaBHeHUe



BcnomuuTe 3aganus, MpoCMOTPUTE CBOM 3alMCH U MPOKOMMEHTHUPYHUTE UX C TOUKH
3pEHHUs KCIOIb30BAHHBIX METOJOB HccieAoBaHUs. UeM BbI MOJIB30BAIUCH, YTOOBI
PEIINUTH OCTABICHHYIO MEPE/ BaMU MPOOIIEMY.

IIpoexmuas 3adaua Ne 1. Haiinute, yeMy paBHA TUIOTHOCTH aTFOMUHHUEBOU ()OJIBTU U
METHOM WJIU CTaJIbHOM OOJIBAHKHM HENPABUIBLHON (POPMBI, KOTOPBIE JI€KAT HA BalIUX
cronax. Mnmer obcyxneHue.

JIOJKHBI IPEASIOKUTD TIJIaH PEIICHUS 3TON 3a7a4u, ONPEICIUTh KaKue HEOOXOIUMBI
U3MEpUTETbHBIE PUOOPHI IJIs1 PEIICHUS] TON 3a/1auu.

CpaBHUTh HaWJCHHOE 3HAYEHHWE IUIOTHOCTH AJTIOMUHUS, MEOU WM CTalId  CO
CIIPaBOYHOM BEJIMYUHOM.

3.5 Kak cmenenv uzmenvueHHOCIMU 6uAem HA 0OUWLYI0 NAOWAOL CONPUKACAIOUAUXCA
yacmuy. OObBEMHBIC B3pPHIBBI Ha MYKOMOJBHOM 3aBOJIE, IPEBECHO-CTPYKEUHOM
npennpusitud. [louemy Henb3st HICMOIB30BaTh OCH3UH JJIsL PO3KHUTA POB. BCIIOMHUTH
«UTO TAKOE TUIOIIAIb, «STUHUIBI U3MEPEHUS TUIOIIAI.
lIpoexmuas 3aoaua Ne 1. 'Y Bac Ha croiax HaxoasTcs 0o kKyOuk PyOuka, mu6o
MaJIeHbKasl yrakoBKa caxapa-padunana. Halinure mioniaas 1eaoro Kyoruka u oO1yro
miomaab 9 manbix KyOWKOB, W3 KOTOPBIX COCTOUT OOJIBIIONW KYOWK; WIIA IIeJION
YIaKOBKH caxapa M OOIIyIO TUIOMAh BCEX KYCOYKOB caxapa B ymakoBke. CpaBHUTE
3HAUEHUS IUIOUIAAM LeNod (QUrypsl U CyMMapHOM Momanu ee 4dacrei? Kakyro
3aKOHOMEPHOCTb MBI MOKEM HaOI0aTh?

3.6 Hanooovekmovt u  00ycil061€HHOCHMb UX YHUKANbHBIX CEOUICME  PE3KUM
yeenuyeHuem niaouiadu NOGEPXHOCMU YACMUY: HAHOYACTHUIIBI, HAHOIUICHKH,
HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPWUKH, JACHAPUMEPHI, IIC€OJUTHI, KBAHTOBBIC
TOYKH.

Ilpoexmnas 3a0aua Ne 2. Yxo0 jocs uMmeeT JuHy 12-13 MM, a yacTuila MarHeTuTa
Fe304 — 20 am. YBenuubte ux B 1 mmwmmuapa pa3. C kakumMu oObEKTaMH BBl TETIEpPh
Oynere ux cpaBHuBaTh? Kakne Qusnveckue BeIMUNHBI U3MEHSIOTCS TP H3MEHEHUH
JUHEWHBIX pa3MepoB?

IIpoexmnas 3a0aua Ne 3. Cxoibko JUCTOB Oymaru A4 Boiiner B cTakaH 00beMOM
100 mn?

Kaxxnoii rpynmne BbiaHbl TUCThl Oymaru A4 u Xumudeckue ctakanbl oobemom 100

MIJI. Kaxq:[a;l rpymima uieT OTBET Ha 3TOT BOIIPOC.



[Ipenyraraem mOMOIIL: COMHUTE JIUCTHI B KOMOK. CKOJIbKO KOMKOB OyMaru BOIILJIO B
OJIVH CTakaH?

HatimuTe mmomans oTaenpbHOro jmcta A4 W IJIOMEAAs MOBEPXHOCTH XUMHUYECKOTO
cTakaHna. Halimure cymMmmapHYyIo IJ10111a,1b KOMKOB OyMaru, HaXO/IsIIIUXCS B CTaKaHe?
JlenaroT BBIBOJ: OHA OKa3ajach 3HAYMUTENIbHO OOJIbIlEe TUIONIAJAM TOBEPXHOCTH
CTaKaHa.

Kakum o00pa3zoM Mbl YBEIWYWIM CYMMAapHYIO IUIONIa/Jb MOBEPXHOCTH Oymaru?
(YMeHbIIeHHEM 00bEMa OJTHOTO JIUCTA)

3.7 Hanooovekmot u 00ycno61eHHOCMb UX  YHUKAIbHBLIX CEOUCHIE  PE3KUM
yeenuuenuem nAOWAOU RNOBEPXHOCMU YACHMUY: HAHOYACTHUIIBI, HAHOIUICHKH,
HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPWUKH, JICHAPUMEPHI, IICOJUTHI, KBAHTOBBIC
TOYKH.

IIpoexmuas 3aoaua Ne 4. Halinute muionaab CBoei yepenHoi KOpOOKH U CPaBHUTE €€
C TIOMIA IO TIOBEPXHOCTH OOJIBIINX TMONYIIAPUA U YePEITHOW KOPOOKH, ecii S(Kopa
6.1m.) = 2500 cm? . S(u.x)=4nr?/2, rne r=C/2x.

OObsicHeHue: OoJblIas IUIOMIAAb OOJIBIIMX MMOJYApPUil OOBACHAETCS HATUYUEM
MHOTOYHUCIICHHBIX CKIQ/I0K.

Ixcnepumenmanvhas 3aoava. Ha cronax HaxomsTcs cCTajdbHas KHOIIKA, JKEJE3HbIN
T'BO3/b, KYCOUYECK MEIHOH MPOBOJIOKH, MEIHASI CKpPEIKa, TPAHYJIbl aTFOMUHUS U IHHKA,
MTaTUB C MPOOUpKaMH, coJisHas kuciora. [loMecTute mpensioskeHHbIE Tela Ha JHO
POOUPOK U T0OABHTE 3aTEM COJIIHYIO KUCJIOTY (BBICOTA CTOJI0A YKUAKOCTH IPUMEPHO
1,5¢cm).

Onummre, 4TO BbI HAOMIOAAETe B KAXKI0W U3 IPOOHPOK.

3HAKOMCTBO C QJICKTPOXUMHUUCCKUM PAI0OM HaHpH)KCHI/Iﬁ MCTAJIJIOB.

HasBanune oOnekta | Ha3zBanue Yro nabmonaeM | Jlesee WIN
MeTaia, u3 npaBee
KOTOPOTO OTHOCHUTEJILHO
clenaH OOBEKT H, B »in/xum
pSAIy Hamp. M

BriBOA: ¢ KUCTOTOM B3aUMOAEHUCTBYIOT METAJUIBL: ..........

C KMCJIOTOM HE BBaHMOHeﬁCTBYIOT MCTAJJIBI: ........



- 3aganue no yueOHuky M.A. AXMeToBa: 03HAKOMBTECh C TEKCTOM Ha c. 13.
- C kakuM BBl CTOJIKHYJIHMChH MpoTUBOpeuneM? Menp u cepeOpo B HAHOCOCTOSTHUSIX
CIIOCOOHBI B3aUMOJCHCTBOBATh C KHUCJIOTAaMH. YBEIWYCHHE IUIONMIAA MOBEPXHOCTH
pearupyronux 4acTHI] BIUSIET HE TOJIHKO Ha CKOPOCTh PEAKIUU (0OHEMHBIC B3PHIBHI),
HO U Ha XapaKTep XMMUYECKUX CBOMCTB.
[IpoekT «B nonckax KOJIOUIHBIX PACTBOPOBY
4. XuMmusi HA CTPaKe 310POBbSI.

4.1 Hoo. Boszonka iiooa. Hoo uz anmexu.
IIpakmuueckas uacme.
H3roToBienune Moeu MOJIEKYJIbI Homa. DIeKTpoHHas, rpaduyeckast popmyia Hoja
[IpoekT «OOHapykeHHEe KpaxMasa B IPOAYKTaX MUTAHUS.

4.2 «Mapzanyoska». Illepmanzanam kanus. Maprasel v €ro CTETIEHU OKUCIICHHUS
Ilpakmuueckas yacme.
OmnpeneneHrue MacCoOBOM 10JIM KUCIOPO/Ia B MOJIEKYJIE IEpMaHraHaTa Kajausl.
Pacuet 0OTHOCUTENBHON MIJIOTHOCTH KUCIOPO/Ia IO BO3AYXY.
CoOopxka npubopa a1 MOTyUYeHHUST KUCIOPOaa METOIOM BBITECHEHUSI BO3/TyXa.
OKcrepuMeHT: cOopka mpubopa IS pasfioKEHUs TepMaHraHata  Kajius.
KauecTBeHHas peakuusi Ha KUCIOPO/I.
[IBeTHBIE peakIuy C MepMaHTaHATOM Kajus (Hamp., IepMaHraHat Kajius U CyibQUT
HaTpus, ap.)

4.3 Ilepekucov 600opooa. Ceoiicmea u npumeHeHue nepokcuoa 6000pooa. CTercHb

OKHUCJIEHUS! KUCIIOPOJa B MOJIEKYJIe IEPOKCHIa BOJOPOAA.

Peakuust paznoxkeHus nepokcua Bojaopoa. Kak npoBecTu SKCIEpUMEHT.
Karanuzaropel. Oxcua mapranua (1V), ¢gepmeHT katanaza — KaTaau3aTophbl PEaKIUU
pa3oKeHUsI.
IIpakmuueckas uacme.
Oxcun wmapranna (IV): Hammcate (GopMyiay BeIIecTBa M ONPEACIUTh CTCICHb
OKHUCIICHUS.
Tpu npoOupKH, B KaXKIOHW HAXOMUTCS HECKOJBKO MJI alTEeUYHOW MEPEKUCH BOJOPOJA.
Bo BTOpyIO U TPEThIO MPOOHUPKH MOMECTUTE COOTBETCTBEHHO okcuj Maprania (I1V)

(Ha KOHYHKE ILTATENs) U CBEKEHATEPTHIN KapTo(deab (Ha KOHYMKE IITaTeNs).



Howmep npobupku | Uto nobasunu Yro nHabmtogaem

Hamucate ypaBHeHUE peakiuu ¢ 0003HAYCHUSIMHU YCIIOBUN €€ TPOTeKaHUSI.
[Ipoucxoaut nu peakiusi B nepBoit nmpodupke? [Ipemnnoxure npubop AJisd MOITyYSHUS
BOJIOPOJIa IIPU Pa3I0KEHUU NIEPOKCH]IA BOJOPO/IA.
4.4 Auemuncanuyunosan kucioma. Ackopounosasn kucnoma. Kucnornocts cpenbl. pH
— UHJUKATOPbl CBOUMH PYKaMHU.
llpaxmuueckas uacme.
Onucanue bu3nYeCcKux CBOJCTB. [IpuroroBnenue pacTBOpPOB
AlETWICAIUIIUIOBOM U acKOpOMHOBOW  KHCJIOT. JlelicTBue  HMHIUKATOPOB

(benondranenna, 1akMyca U METUIIOpaHka) Ha UX PACTBOPHI.

WHUKATOPbI AleTUIICaTUITIOBAS AcKopOMHOBAsI KUCIIOTA
KHCIIOTa

®denondranenH

Jlakmyc

METHUIIOPAHK

[IpurotoBnenue oTBapa KpacHou kamycTthl. HaOnrogeHue u3MeHeHus 1BeTa oTBapa B
pa3HbIX pacTBopax (yKCycHasi, JUMOHHAs, aCKOPOMHOBAsST KUCJIOTHI, TOBAPEHHASI COJIb,
ra3upoBaHHas BOJA, HAIIATBIPHBIA CIHUPT, NWINEBas COAA, PAacTBOP MbUla H
CTUPAJIBLHOTO TTOPOIIKA).

B3aumopeiicTBue ackopOMHOBOM KHCIIOTHI ¢ HomoM. Bompoc: 1i1st Kakux 1enei MOKHO
UCIIOJIB30BaTh ATy peakuuto? (g oOHapyKeHUusT acKOPOMHOBOW KHUCJIOTHI B

MPOAYKTaX MUTAHUSA).

1 peareHT | 2 peareHT Uro HabmomaeM npH HX
acKopOMHOBas 15(0)| B3aUMO/ICVCTBUU

KHUCJIOTA

dusnveckue duznvecKue

CBOKMCTBA: CBOMCTBA: .........

45 «3enenka» unu  Opunnuanmosvlii  3enensvlit. l[Ber  mopomko0OpazHOTO
OpmimnanToBOrO 3eneHoro. [IpakTruueckoe 3HaUeHNE U TIOTy4YeHHE.

Hpaxmuttecxaﬂ yacmeo.



duznveckre CBOMCTBA OPUIIMAHTOBOIO 3€JICHOTO
Kak  nmokazaTte  mogiMHHOCTH  OpuiuiMaHTOBOro  3eneHoro.  lIpoBenenue
MOCJICAOBATEIBHBIX PEAaKUUd B OJHOM MpOOUpPKE C OPHIIIMAHTOBBIM 3€JICHBIM:
BHayasie B MPOOMPKY 100ABUTH KOHLEHTPUPOBAHHOW COJSTHOW KHUCIOTHI, a 3aTeM
pactBopa menoun NaOH. Odopmiienre paboThl MO CBOEMY YCMOTPEHHIO. 3aTeM
o0CyUTh: Kak 3a(UMKCHUPOBAIM PE3YJIbTaThl 3KCHEpPUMEHTA (M3MEHEHHE IBETA,
BBITIAICHUE OCAJIKa).
[IpoekT «MOXHO JIM HCMOIB30BaTh OPHITMAHTOBBIM 3€J€HBIA KaK HHIUKATOP
KHCJIOTHOCTH CPEbD»

4.6 «MbLno uydecnoey: X035UCTBEHHOE U TYaJIETHOE, JKUAKOE U TBEPJIOE.
lIpaxmuueckas yacmeo.
JlelicTBHE JIaKkMyca Ha PACTBOP MbLIA, PACTBOP CTUPAIIBHOTO MOPOIIKA
(1oKa3aTenbCTBO ILEJIOYHOTO XapaKTepa MOIOIIMX cpencTB). M3ydeHue 3THKETOK
TBEPAOTO U JKUJKOr0 MbLa (pa3inyue B XUMUYECKOM cocTaBe). PacTBopeHre Mbuia B
KECTKOM M TUCTUWIUTMPOBaHHOM Boje. Dbdexkt Tunnmans.
[Ipoext «MbL1OBapeHuE»

5. Xumusg nuiu

5.1 Caxap, kpaxman, yenno103a — poOCmeeHHUKU 2NI0KO3bl.
UYro Ttakoe nuaber. [MMKeMu4ecKuid MHAEKC MPOAYKTOB MUTAHUS. XHUMUYECKHE
MOJICIACTUTENH U KX KOBapCTBO.
llpaxmuueckas yacme.
OnpeneneHne NPOAYKTOB C BBICOKMM TJMKEMHYECKMM HHAEKCOM (pabora c
Ta0IuIeH).
OrnpenensieM MOJCIACTUTENN: acmapTam, cCoOpourT .... (PaboTa ¢ aTuKeTKaMH.
OmnepIT: B3aMMOJICICTBUE TJIFOKO3BI C TUAPOKCUIOM Meau )
CBEKETNPUTOTOBJICHHBIM.
HccnenoBanne  WM3MEHEHUSI  COJAEPKAHMS  TJIIOKO3bI B KPOBM  TOCIIE
cOaylaHCUpPOBAaHHOTO 00ena W mocie ynorpebnenus (actdyna: KUPUEITKOB,YUTICOB,
CHaJKUX Ta3UPOBAHHBIX HAIUTKOB.

5.2 Antomunuii: eenukuini u yycachwoii. llouemy He clenyeT MOJIb30BaThCs
anmtomuHueBor nocyaon? ConepHuk kanblus. Octeonopo3. MeTtaibl KOHCEPBHOM

OaHKHU.



IIpakmuueckas paboma.

CBoiicTBa aIOMUHHUA U 00JaCTH MPUMEHEHUS aTFOMUHMS HA OCHOBAaHUU €r0 CBOWCTB
(moBTopenue). CocTaBUTh TAOJIHILY, KIIACTEP UIIA CXEMY.

[IpoBeneHne XUMHUECKUX pPEaKIui, XapaKTepU3ylIIUx aM(oTepHbIe CBOICTBa
COEIMHEHU aIFOMUHUA.

OnbIT 1. AFOMUHMI U COJISIHAs! KUCJIOTA.

OmnbiT 2. Xiopu antOMUHUS U TUAPOKCU HATPUS

OmnebiT 3. 'mapokcu antOMUHUS U COJSTHAsA KUCTIOTa

OmneiT 4. 'napokcua amOMUHUS U THAPOKCU HATPUS

HazsBaunwue omnkiTa Yro HabIODaEM YpaBHEHHE XUMUYECKOW pEaKIIUU

BeBOm: .............
[Tpoexkt «Ee BenmmyecTBO — KOHCEpBHAs OaHKa: HKCIEPUMEHTATIbHOE OIpEAe/ICHUE
METAJIJIOBY.

5.3 VYkcycnana kucnoma. CTONOBBIM YKCyC, YKCYCHAas SCCEHIWA, JEASHAS YKCyCHas
KHCJIOTa: B 4yeM pasHuia. CBOMCTBa YKCYCHOW KHCIOTBI M €€ IIPUMEHEHUE.
PU3HOJIOTMYECKOE BO3EUCTBUE KUCIIOTHI.

Ipaxmuueckas paboma.
CocraBjicHHE TIOHATHMHOM CXEMBI: «4TO S 3HAI0 00 YKCYCHOH KHCIIOTE»
(MHIUBHUIYATBHO, JIMOO B TPYIIINE).
PacyeT KOHLIEHTpaLMK KUCIIOTHI NP €€ pa30aBiIeHUH.
KucnorHocTs pacTBOpOB NMUILIEBOM CONBI U YKCYCHOW KUCIOTBHI.
lNamenue nuIeBon coapl YKCYCHOU KUCIIOTOW: PU3HAKU XUMUYECKOU
peakuuu (BbIACNIEHUE Tra3a, pe3Koe yBelndeHHe oObeMa pEaKlIHOHHOW CMECH).
[ToBTOPUTH peaklMio ralieHUs! COJbl ¢ UCIOJIb30BAaHUEM MHAMKATOpa (Hamp., OTBapa
KpacHOKOYaHHOM KarycThl). [[y1st yero Heo6xoaumo ObLJI0 MPUMEHEHNE HHAUKaTopa?
OOpaTuTh BHUMaHKE, YTO BBIJICJICHHUE I'a3a YaCTO COMPOBOKIACTCS
yBEJIMUYEHHEM 00beMa peakIMOHHOU cMecH. Kakue Mepbl IpenocToOpoKHOCTH
HY>KHO CO0JIIOJIaTh MPY MPOBEJCHUH TaKUX PEaKIHii?

5.4 «Conenan nawia dcuznp» (IOBApeHHAs COJb, MOTAalll, T[JIyTaMmar HaTpPHI.......

rJ1ayoepoBa coJib, MEJIHbII KyNopoc....... )



[InmeBas coma, NMHUTbEBas COJA, KAJIBLUHUPOBAaHHAs COAA, KAayCTHYECKas COJa:
OJIMHAKOBBIE UJIM pa3Hble BelllecTBa. KauecTBEHHbIE peakliii B XUMHUU.
IIpaxmuueckasn paboma

Onpenenuth: Kakoe W3 BewlecTB (MMILEBas CoJa, KayCcTH4YecKas CoJa,
KaJbLUHUPOBAHHAS COJa) ABJISAIOTCS COJIIMU YTOJIbHOM KUCIIOTHI.

Omnsit 1. JleiicTBUE HHAUKATOPAMHU.

OmnebiT 2. [lelicTBUE HA PACTBOPHI MUIIEBOM M KAYCTHUECKOM COMIbI YKCYCHON KUCJIOTHI

HazBanue omnniTa Yro HaOIIOJaEM BriBona

BeBOg: ..........

[IpoBenieHrE OMBITOB IMOJATBEPIKIAET, UTO IMHUIIEBAs COAA, KAJBIIMHUPOBAHHAS COJIa —
ATO COJKM CJIa0OM yrojibHOM KHUCJIOTHI, a KayCTHYecKas coja — pPacTBOPUMOE
OCHOBaHHUE.

OOcyauTh, Kak JOKa3aTh ONBITHBIM ITyTEM, YTO IIMIIEBAas COJa SBJISETCS KHUCIION

COJIBIO.

5.5 Bpeo numpamoe: mugh unu npaeda. 1lonpza HUTPATOB: BaKHEUIINE MUHEPATbHBIC

yaoOpeHust kKak UICTOUHMK a30Ta. Kpyrosopot azora. [louemy BeHeprHa MyXOJIOBKa
MO€/1aeT HACEKOMBIX (TaK OHA BOCIIOJHSIET HEJIOCTATOK a30Ta B OOJIOTHUCTHIX MECTax).
Hurtpatsl B kauecTBe MUIIEBBIX KOHCEPBAHTOB. Kakue mpeBpalleHus NpOUCXOdsT C
HUTpaTaM B OpraHU3Me YeIoBeKa. A30T U €ro CTENEH! OKUCIICHHS.

llpaxmuueckas yacme.

Omnpenenenne MaccoBOM JOJHM a30Ta B KAIMHHOW, HATPUEBOM M aMMOHUKWHOU
cenutpe. BbIBoA: Kakoe U3 HUX OoJiee IIEHHOE a30THOE yI00peHue.

[TpoekT «BnusiHuE a30THBIX YI0OpEHUI HA POCT CaXEHIIEB (HacoTm».

6. Pabora nag npoektamm — S 4

1.
2.

Oman evibopa memvl, NOCMAHOBKU Yeiu, 3a0ay UCCIe008aAHUSL .

Iman 8bl08UIICEHUSI 2UNOME3BI.

Oman naanuposanus nymu OOCMUNCEHUSL Yelell UCCIe008aAMeNbCKUX (NPOEeKMHbIX)
pabom u 8blO0OPa HEOOXOOUMO20 UHCINPYMEHMAPUSL.

Oman  nposedenus  yueOHO20  uccredo8amusi — (MPoexkmuou  pabomvl) ¢
NPOMENHCYMOYHBIM KOHMPOIEM 3a XOOOM BbINOJHEHUS U KOPPeKyuell pe3yibmamos.

Oman ogopmnenus, npedcmasienus (3auwumst) npooyKma npoexmHuou pabomaol



TemaTrnueckuu mnjaaH

No o/mt

Ha3zBanue paznena

Bcero wacos

BBenenne

3KCHepI/IMeHTaJ'IBHBIC OCHOBBbI XUMHUH

3HAKOMHMCS C MHUPOM HaAHOYACTHUIL

Xumus Ha CTpaXKC 310POBbA

XUMUSA TTUIIHA

o g B W e

Pabora Han npoexkTamu
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Hroro:




