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l. IosicHUTENLHAA 3aNNCKA

1. Pabouast mporpamma pa3paboTaHa ¢ y4eTOM MOJIOKEHUH (eepaIbHOro 3aKkoHa «3aKoHa
00 o6pazoBanum» (0T 29.12. 2012 Ne 273-D3), denepaqbHOr0 KOMIIOHEHTA TOCYIapCTBEHHOTO
cTamapra oOmiero ooOpa3zoBaHus, (enepaaTbHOr0 TOCYIApCTBEHHOTO  00pa3oBaTEIbHOTO
CTaHJapTa HaYaJIbHOTO O0IIEro 00pa3oBaHHS.

2. Pabouas mnporpamMMa mocTpoeHa Ha OCHOBe @DenepasbHOro TrocCyIapCTBEHHOTO
00pa30BaTeILHOTO CTAaHAApTa OCHOBHOTO OOIIEro 0Opa3oBaHMs, OCHOBHOH 00pa3oBaTelbHOU
nporpammel MBOY Kopmogsckoii CIII ocHoBHOTO 0011ero o0pa3oBaHus, OHa MPEIycMaTprUBaeT
oOyueHne B o0beMe 1 vac B Henenmo 35 yaca 3a rojl, COOTBETCTBYET 0053aTEIIbHOMY MUHHUMYMY
COJIepKaHUSI.

II. TINIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA KYPCA

Ilemaroruyeckasi 1ej1ecO00Pa3HOCTh 3aKJIOYaeTcss B TOM, 4YTO 0a30BBId Kypc
IIKOJIBHOM MPOTPaMMBbI IIPEIyCMaTPUBAET MPAKTUUYECKUE PadOThl, HO WX SIBHO HEIAOCTATOYHO,
YTOOBI 3aMHTEPECOBAThH YUAIINXCS B CAMOCTOATEILHOM MPUOOPETEHUN TEOPETUUECKUX 3HAHUN U
MPaKTUYECKUX YMEHUW W HaBBIKOB. [[ns1 aToro B kypc «llepBble miarm B XMMHUU» BKIIOUCHBI
Haubosee spKUEe, HAIJSIIHbIE, WHTPUTYIOIIME OSKCIEPUMEHTBI, CIOCOOHBIE YBJIE€Ub U
3aMHTEPECOBATH YYaIlUXCs IPAKTHYECKON HAYKOW XUMUEH.

B pamkax HammoHanbHOTO mnpoekTa «OO0pa3oBaHHME» CO3JIaHHUE IICHTPA E€CTECTBEHHO-
HAyYHOW HampaBlieHHOCTH «TodYka pocTa» IMO3BOJMIIO BHEIPUTH B IMPOrpaMMy HH(PPOBYIO
1a060paTOPUIO U KAUECTBEHHO U3MEHUTD MPOLIECC O0yUEHUSI XUMUHU.

KonnyecTBeHHbIE SKCHEPUMEHTHI MO3BOJIAT MOJIy4aTh JIOCTOBEPHYIO HH(OpMAIUIO O
MPOTEKAaHUW TEX WM HHBIX XHMHYECKHX IIpoIleccax, O CBOWCTBax BemiecTB. Ha ocHoBe
MOJIYYEHHBIX SKCIIEPUMEHTAIBHBIX JAHHBIX 00y4aeMble CMOT'YT CAMOCTOSTEILHO JIEIaTh BHIBOBI,
000011aTh pPe3yabTaThl, BBIABIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyAeT crocoOCTBOBATh
MOBBIIICHUIO MOTHBAIIMK 00YUYCHUS IIIKOJIbHUKOB.

ean» mporpammebl:

dopMUpOBaHKE Y YUAIIUXCS HAYYHBIX TMPEACTABICHUM O XMMHUH B TIOBCEHEBHOM KU3HU
YyelnoBeKa dYepe3 MpoOyXkKIeHHWe HWHTepeca W pa3BUTHE NPO(ECCHOHATBHBIX CKIOHHOCTEH K
MPEAMETY XUMHUSL.

3apaumn:

Oopa3oBaresibHbBIE:

. PacCIIMPUTh KPYro30p ydaluxcsi O MUPE BEILECTB;

. HCIIOJIb30BAaTh TEOPETUUECKUE 3HAHUS 110 XUMHUU Ha ITPAKTUKE;

. 00Y4IHTh TEXHUKE O€30MaCHOCTH MPHU BHITTOJIHEHUH XUMUYECKUX PEaKIINIA;
. chopMupOBaTh HABBIKK BHITIOJIHEHHS MPOEKTOB ¢ uctonb3oBanuem UKT u

uudpoBoro 060pyI0BaHNS;

. BBISIBUTH TBOPYECKH OJAPEHHBIX OOYYAIOIINXCA U TIOMOYb UM TPOSIBUTH CeOsl.
PazBuBarouue:

. CIOCOOCTBOBATH PA3BUTHIO TBOPUYECKUX CIIOCOOHOCTEH 00yUarOmMXCs;

. dbopmupoBats UK T-koMIIeTeHTHOCTH;

BocnuraresbHble:

. BOCTIMTATh CAMOCTOSITENIbHOCTD MPH BBIMOJTHEHUN PAOOTHI;

. BOCITUTATh YyBCTBO B3aWMMOIIOMOIIIH, KOJJIEKTUBU3Ma, yMEHUE paboTaTh B

KOMaH/Ie; BOCIIUTATh YyBCTBO JINYHON OTBETCTBEHHOCTH.
CBs3b coepkaHUsA NPOrPAMMbI BHEYPOYHOM 1eSITeJIbHOCTH € Y4eOHbIMH
npeaMeTamMmu:
Kypc BHEYypOUYHOH A€ATENbHOCTH UACHHO M COJIEP’KAaTEeNbHO CBSA3aH ¢ 0a30BBIM KypCOM
XUMHUH ¥ TIO3BOJISET MOAJIEPKUBATh B3aUMOCBSI3U TEOPUH U MPAKTUKH, POPMUPYET YCTONUHBYIO
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NOTPEOHOCTH MPUMEHSIThH TIOJTyYEHHBIC 3HAHUS U HABBIKH B MIOBCEAHEBHON KHU3HU.

[Iporpamma TmOCTpO€Ha Ha OCHOBE MEKINPEAMETHOH WHTerpamuu ¢ (U3UKOH,
MaTEMaTHKOU, OMOJIOTUEH U IPYTHUMH €CTECTBEHHO-HAYYHBIMH TIPEIMETaMHU.

Oco0eHHOCTH peayiu3auu MpPorpaMmbl:

Bo3pact ob6y4arommxcs:

[Iporpamma opueHTHpOBaHa HAa BOCITMTAHHUKOB B Bo3pacTe 14-15 net 6e3 cnernuanbHou
MOATOTOBKH.

DopMbl 3aHATHIA:

B ob6pazoBaTenbHOM IpoIecce UCTIONB3YIOTCS Pa3IMUHbIe (DOPMBI IPOBEICHUS 3aHSITHS:

e  Oecempl;

e  JIEKLIUH;

®  CEMMHApBHI;

o MPaKTUYECKOE 3aHSITHE;

. XUMUYECKHUN DKCIIEPUMEHT;

. paboTa Ha KOMITbIOTEPE;

J AKCKYpCHUH;

o BBITMIOJTHEHHE U 3alIUTa MPOEKTOB.

Pe:xum npoBegennsi: 35 yacoB B rox - 1 pas B Hepento. Bee 3aHATHS MO BHEYPOUHOI
JESATETLHOCTH TMPOBOMATCSA MOCIE BCEX YPOKOB OCHOBHOTO pacHUCaHUs, MPOJOHKHTEIBHOCTh
cootBeTcTBYeT pekoMeHaauusm CaulluH, 1. e. 40 munyT.

MecTo nposeaeHus: 3aHATHUSI MPOBOJATCA B yueOHOM kabunere xumuun MBOY
Kopmosckoii CIII

3nopoBbecOeperatomasi  opraHuzanus 00pa30BaTENFHOTO TpoLecca MpEeAroiaraet
UCIIONIb30BaHWE (OpM U METOAOB OOyuYeHHUs, aJeKBATHBIX BO3PACTHBIM BO3MOXKHOCTSIM
NIKOJIbHUKA: TIPAKTUIECKHE PAOOTHI, SKCIIEPUMEHTHI H OSCEIbI.

Buabl 1esITEIHOCTH: IIPEYCMOTPEHBI TeopeThueckue (209.) M MPaKTHYECKHUE 3aHATHS
(154.).

IlnanupyeMblie pe3yJbTaThl OCBOCHHS 00YYAOIIMMUCSH NPOrpaMMbl (BHeYYeOHOil)
BHCYPOYHOI 1esiITeIbHOCTH

JInyHOCTHBIE pe3yJIbTaThI:

- OCO3HABATh €JMHCTBO U IIEJIOCTHOCTh OKPYKAOLIEr0 MUPA, BO3MOKHOCTH €T0
MO03HABAEMOCTHU U OOBSICHUMOCTH Ha OCHOBE JJOCTUKEHHI HayKu;

- MOCTETNIEHHO BBICTPAaWBaTh COOCTBEHHOE I1I€JIOCTHOE MHUPOBO33PEHHUE: OCO3HABATh
NOTPEOHOCTh U TOTOBHOCTh K CaMOOOpA30BaHUIO, B TOM YHCIE U B paMKax CaMOCTOSITEIbHOMN
JEATEIIBHOCTH BHE LIKOJIBI;

- OLICHUBATh KU3HEHHBIE CUTYaLlUU C TOYKHU 3peHHs 0€3011acHOro o0pasa KU3HU U
COXPaHEHHUs 3/10pPOBbS;

- OLICHUBATh SKOJIOIMUECKUN PUCK B3aMMOOTHOILIEHUH YeJI0BEeKa U MPUPO/IbI.

- (opMHpOBATH SKOJIOTUYECKOE MBILITICHHE: YMEHHE OLIEHUBATh CBOIO JIESATEIBHOCTD
Y TIOCTYTIKH JPYTHX JIIOEH C TOUKHU 3pEHUSI COXPAHEHMSI OKPYXKAIOIIeH Cpeibl - rapaHTa KU3HH U
Onaronony4us oieil Ha 3emiie.

MeTtanpeaMeTHbIMM pe3yJbTaTaMu U3yueHus Kypca «llepBble maru B XuMum» sBIseTCS
(dopmHpoBaHUE YHUBEPCANbHBIX yueOHbIX aeiicTBuit (YVY ).

PeryasituBubie YY/I:

- CaMOCTOSITENIbHO OOHApYKUBATh U (POPMYJIMPOBATH YUeOHYIO MPoOIeMy,
OTIpeNeNATh el y4eOHO! AeATeNbHOCTH;

- BBIIBUTaTh BEPCUHU PELLIEHUs IPOOIEMbl, 0CO3HABATh KOHEUHBIN pe3yibTar,
BBIOMPATH U3 NMPEITI0KEHHBIX U UCKAaTh CAMOCTOSTENBHO CPE/ICTBA IOCTUIKECHHUS 11eITH;

- OCYIIECTBIIATH IIeJIeN0JIaraHke, BKIII0Yasi IOCTaHOBKY HOBBIX LEJEH,
npeoOpa3oBaHUE MPAKTUYECKON 337a4M B T03HABATEIbHYIO;

- COCTaBJIATh (MHIMBUYaJbHO WM B TPYIIIE) [JIaH PELICHUs TPOOIEMBbI;
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- paboTasi 1o TUIaHy, CBEpSATh CBOM JIEHCTBHS C IIETbIO U, IPU HEOOXOIUMOCTH,
UCTIPABIIATH OLIMOKH CaMOCTOSITENIBHO;

- YUUTBIBaTh PAa3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHALIMY Pa3IMYHbIX TO3ULUHI B
COTPY/AHUYECTBE;

- B JIMAJIOTe C YYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSITEILHO BhIpAOOTaHHbBIE
KPUTEPHH OLIEHKH.

ITo3naBaTenbubie YY /I:

- aHAJIM3UPOBATh, CPABHUBATH, KJIACCU(PHUIIMPOBATH U 00001IaTh (aKTHI U
ABJICHUS. BBISIBIIATD IPUUMHBI U CIEICTBUS ITPOCTHIX SIBJICHUM.

- OCYIIECTBJISATH CPAaBHEHHE, KIACCUPUKALNIO, CAMOCTOSATEIIBHO BHIOUpast
OCHOBaHUS U KPUTEPUU JJIsl YKa3aHHBIX JIOTHYECKUX OIEpaLlnii;

- CTPOHUTB JIOTHYECKOE PACCYKJICHHE, BKIOYAIOIIEe YCTAHOBICHHE NPUYMHHO-
CJICICTBEHHBIX CBSI3EH.

- €031aBaTh CXEMaTHYECKUE MOJIENIHU C BBIACICHUEM CYIIECTBEHHBIX
XapaKTEePUCTHK 00BEKTA.

- COCTABJIATH TE3KChI, PA3JINYHBIE BU/IbI IUIAHOB (IIPOCTHIX, CJIOKHBIX U T.I1.).

- npeodpa3oBbHIBATH NHPOPMALIUIO U3 OJTHOTO BUIA B IPYTrOM (TaOIUILy B TEKCT U
np.).

- yYMeTb OIPEJIEISTh BO3MOXKHbIE HCTOYHUKU HEOOXOAUMBIX CBEJICHUM,
IPOU3BOIUTH NMOMCK UH(OPMALIMU, aHATU3UPOBATh U OLIEHUBATH €€ JOCTOBEPHOCTbD.

- 000011aTh TOHATHS - OCYIIECTBIIATH JJOTHUECKYIO OTIEPAIHIO MTEPEXoa OT
HOHATHUI ¢ MEHBIIUM 00BEMOM MOHATHSIM € OOJIBIIMM 00BEMOM,;

- CTPOUTH JIOTUYECKUE PACCYKICHUS, BKIIOYAIOIINE YCTAHOBJIEHNE IPUUUHHO-
CJICZICTBEHHBIX CBA3EH.

- OOBSCHATH SIBJICHUS, IIPOLIECCHI, CBSI3M M OTHOIIECHUS, BBISIBIIEMbIE B XOJE
UCCIICIOBaHMs, OCYILECTBIIATh BbIOOp Hanbosee 3(p(PEeKTUBHBIX CIIOCOOOB pelIeHus 3anad B
3aBUCHUMOCTH OT KOHKPETHBIX YCIIOBUH.

Kommynukaruusbie YY1

- yMeTh (POpPMYIUPOBATH COOCTBEHHOE MHEHHE ¥ TIO3UIIUIO, apTYMEHTHPOBATh €€ U
KOOPJIMHUPOBATh €€ C NO3ULUHU apTHEPOB B COTPYIHUUECTBE MPHU BbIPaOOTKE OOILIETO perieHus
B COBMECTHOM JIeSITEILHOCTH;

- 0oToOpaXkaTh B peUH CO/Iep)KaHUe COBEPIIAEMbIX JIEHCTBUM, KaK B (pOpMe IPOMKOM
COLIMAJIM3UPOBAHHON peuH, Tak U B (hopMe BHYTPEHHEH peun;

- YMETb apryMEHTHPOBATh CBOIO TOUKY 3PEHUS;

- YMETb OCYILIECTBIISITh B3aUMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE
HE00XO0/IMMYIO B3aUMOIIOMOIITb;

- yMeTb paboTaTh B IpYIIIE - yCTaHABJIUBATh paboune OTHOLIEHMUs, 3P (HEKTUBHO
COTPYAHUYATh U CIIOCOOCTBOBATH MPOAYKTUBHON KOOIEPALIHH.

IIpenmMeTHbIMHU pe3yJIbTaATAMHU U3YUYECHUS PEAMETA SBISIOTCS CIEAYIOIINE YMEHMUS:

- OCO3HAHHE POJIM BEILECTB;

- OTIPEAEIATh POJIb PA3IUYHBIX BELIECTB B IPUPOJIE U TEXHUKE;

- OOBSICHATB POJIb BEILIECTB B UX KPYTOBOPOTE;

- paccMOTpEeHHE XUMUYECKHUX MPOLIECCOB;

- UCIIOJIb30BaTh 3HAHUS XUMUU NPH COOJIOACHNY MPaBUII UCIIOIb30BaHUS OBITOBBIX
XUMHUYECKHX TPEernaparos;

— pa3iauyaTh OMacHble U 0€30MacHbIE BEILECTBA;

- MPUBOJIUTH MPUMEPHI XUMUYECKUX MPOLIECCOB B MPUPO/IE;

- HaXOJIUTh YEPThl, CBUIETENBCTBYIONIME 00 OOIMX MPU3HAKAX XUMHUYECKUX
MIPOLIECCOB U UX PA3TUUMSIX;

- UCIOJIb30BaHUE XUMHUECKUX 3HAHUH B OBITY;

- OOBSACHATH 3HAaYEHHE BEIIECTB B JKU3HU U XO3SIICTBE YEIIOBEKA;

- OOBSICHATH MUP C TOUKU 3PEHUS XUMUHU;
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- ¢dbopmHpoBaTh pEACTaBICHUS O OyAyIIeM NpoQecCHOHATIHLHOM BBIOODE.

Kpome Toro, 3ausTus Mpu3BaHbl NPOOYIUTH Y YUallUXCsl HHTEPEC K XUMUYECKON HayKe,
CTHUMYJIMPOBATh JalbHEHIIEe M3yuYeHHE XUMHHM. XUMHUYCCKHE 3HaHMSA, CPOPMHPOBAHHBIC HA
3aHATUAX, UHQOPMAIMOHHAS KyJIbTypa YyYalluXcs, MOTYT OBITb HCIIOJIIB30BAHBI MMM IS
PACKPBITHS PA3TMYHBIX MPOSBICHUN CBSI3U XUMUU C )KU3HBIO.

OcHoBaHMeM ISl BblJeJIeHUsI TPeOOBaHMII K YPOBHIO NMOATOTOBKHU OOyYarOUIUXCS
BBICTYIIaeT OCHOBHAs oOpazoBarenbHas nporpamma ['bOY COII Nel r. Hedreropcka.

Cnoco0Obl onpeesieHus pe3yJbTATUBHOCTH

- Hauanonulii KOHmpoas (cenmaops) B BUAC BU3YATBHOTO HAOTIONCHHUS Mearora
3a COOJII0JIEHNEM BOCHUTAHHMKAMHM TEXHUKH O€301acHOCTH, IOBEJCHHEM IMpu padboTe ¢
MOCJEIYIONNM 00CYKICHUEM;

- Texkywuit konmpons (6 meuenue 6cezo y4eOH020 200a) B BUJE BU3YAIBHOTO
HaOJIOICHUS TIeIarora 3a MPOIeCCOM BBIMOJIHEHUS YUaIMMUCS PAKTUIECKUX paboT, MPOEKTOB,
WHAUBUAYAIIbHBIX 3aJIaHUH, y4acTusl B IPEIMETHON Hezlelle eCTECTBO3HAHMUS,

- IIpomesricymounulit KOHmpons (memamuueckuii) B BUJE NPEIMETHON
JTUArHOCTHKY 3HAHUS I€TbMU IPOIICHHBIX TEM;

- Hmoczoewtii konmponas (mait) B BUJAE W3YYCHUS WU aHAIM3A MNPOIYKTOB TpyJa
yuanmxcs (IpoeKToB; coodIeHui, pedepaToB), Mpolecca Opranu3anuu padboTsl HAJ MPOTYKTOM
Y IMHAMUKH JTIAYHOCTHBIX H3MCHCHHUM.

®opmbl yuéTa 3HAHM, YMEHUI IPU peaTu3anuu NPpOrpaMmabl.

- Ormpoc;

- O6cyxnenue;

- CamocrositenbHas padoTa,

- TectupoBanue;

- [Ipe3enTanus u 3amuTa TBOPUYECKON pabOTHI (MPOSKTHI U JIp.).

B koHI1e yuebHOro roga o0y4aromuiics JOMKEeH BHITOIHUTD U 3aIIUTUTh TPOCKT.

(Mpuaoxenue 1. «Onucanue GopMbl MOABETEHHS HTOTOBY).

III. COAEP’)KAHHUE KYPCA

WNHcTpykTak 1O TeXHHKE O€30MacHOCTH TPOBOJUTCS HA KaXKAOM 3aHITHH TEpe
MIPOBEICHUEM DKCIIEPUMEHTA.

1. BBenenune

11  Beoonoe 3anamue. 3HAKOMCTBO Y4YalIMXCS C HOBBIM Yy4€OHBIM KypCOM BO
BHEYPOUYHOI 1€STEIbHOCTH.

1.2  Mecmo xumuu 6 ecmecmeo3nanuu. 3apoxieHIEC XUMUH Kak HayK. CBSA3b XUMUH
C IPAKTUYECKOM KU3HBIO YETIOBEKA.

Ilpaxmuueckas wacmeo.

Co3naHue Mo3HABaTENbHBIX KPOCCBOPJAOB M JIPYTMX HMHTEPAKTUBHBIX YHOPAXKHEHUI Ha
LearningAps.org wiu MyTest.

2. JKcnepuMeHTaIbHbIE OCHOBbBI XUMHUM

2.1 Bewecmea. Ilpuemut oopawienusn c eewgecmeamu.

N3ydenue mpaBui TEXHUKH O€30MaCHOCTH, IPEAYIPEKIAIONINX U 3aMPEIalOIIUX 3HAKOB.
IlepBas nmomorus. [IpoTBONOKAapHBIE CPENCTBA 3AIINTHI.

3HAaKOMCTBO C BEIIECTBAMHU, BCTPEUAIONIUMUCS B OBITY: HOAHAs HACTOWKa, Melb,
AITIOMHUHUM, COJb, MUILIEBAs CO/1a, TUMOHHAS KUCIIOTa, YKCYCHAs KUCII0Ta, BOJa, MEIHBIHM KyIopoc.
Otnuuue BemiecTB MO (PU3MYECKUM CBOMCTBaM: arperatHoe COCTOSIHHME, IIBET, 3amax, BKYC,
pacTBopuMOCTb. [IpaBuia xpaHeHus BEMIECTB B Ja0opaTopur. TOKCHYHOCTH BEIIECTB JJIS KUBBIX
OpPTaHU3MOB OIPEAENSAETCS UX XUMHUYECKUMH CBOMCTBAMHU, WX CIOCOOHOCTBHIO BCTYNATh B
XUMUYECKHe peaknuu. [IposBIeHHs TOKCHYHBIX BEIIECTB y YEJIOBEKAa: XUMHYECKH OXKOT,

pa3apaxeHHe CIU3UCTHIX O0O0JIOUEK, KaTap MbIXaTelIbHBIX ITyTeH, ajiepruyecKkue peakiui,
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OCTpBIC JIEPMATUTHI, KAHIIEPOTEHHOE JCHCTBHE, MOPAKECHHSI OPTaHOB, BO3MOXKHOCTD JIETAbHBIX
ncxonoB. [IpaBmia orOopa BemiecTB (TBepabIie, TOPOITKOOOpa3HbIE, JKUIKKUE, BOAHBIC PAaCTBOPHI,
0co00e BHUMaHue — paboTa TOJIBKO C MAJILIMU 00beMaMH BEIIECTB).

Tecm Ha ocHOBE 3a1anuil U3 OTKpbITOro 6banka ®UIIN (paznen «MeToabl TO3ZHAHKS)

2.2 Ilpasuna oe3onacuoii pabomwvt npu npoeedeHuu 3Kkcnepumenma. Texnuka
aadopamopuuix padom.

3HAaKOMCTBO C JIA0OpAaTOPHBIM OOOPYIOBAaHUEM: CTEKIISHHAS TIOCyJda (XMMHYECKHE
CTaKaHbl, KOJIObI, BOPOHKH, IEJIUTEIbHbIC BOPOHKH, MEpHas IOCYy[a), BECHI, IITATHUBBI IS
npoOMpOK ©  TpUOOpOB, HArpeBaTeNbHBIN  TpubOOp-cupToBKa, (apdopoBas mocyna
(BBITIapUBATENbHbIC YAIlIKH, TUTJIM, CTYIKH, IINATeIN) U Ap.

be3zonacnas pabora co cTekiioM, IpoOKaMu (IEMOHCTpAIHs PE3KU CTEKIISTHHBIX TPYOOK,
WX HarpeBaHus JUIsl U3SMEHEHUsI (POPMBI).

IIpaxmuueckas wacmeo.

COopka npubopa ig noaydeHus ra3o. [IpoBepka Ha repMEeTUYHOCTh. 3aKpEIICHUE ero
Ha ImrTaTuBe. PucyHnok npubopa npu momoriu tpadapera.

2.3  HacpesamenvHble npuoopel.

CruproBka. ['a3oBas ropenka. I[lnmutka. Bonsnas Oans. Ha3HadeHue HarpeBaTeIbHBIX
pUuOOPOB.

N3ydeHne CiupTOBKH: COCTaBHBIC YaCTH U X (DYHKITHUS.

l'oprodee TOmiIMBO A CIUPTOBOK: ATUIOBBIA cUPT. OCOOEHHOCTH peaklUd TOPEHUS:
BhbIZICJIeHHE Teria U cBeTa. Cyxoe roprouee

[IpaBuia HarpeBaHus MPOOUPOK C BOJHBIMU pacTBOpamu (IIPEABAPUTEIBHBIA IPOrpeB
BCEH TOBEPXHOCTH, OOS3aTENbHBI HAKIOH NPOOWPKH, OTBEPCTHE MPOOMPKU «OT celdsi,
3aKpeIyIeHUe JepKaTelis MPOOUPKH).

Hcnonb3zoBanue TUriaed mNpu MOpOKaduBaHUM BemiecTB. Ha3zHaueHue onepauuu
MPOKAJIMBaHUS.

IIpakxmuueckas wacmeo.

N3yuenue mnamenu. PucyHok miameHu.

COopxka npubopa Jyisi BEIIapuBaHUs COIM (KOJIBIIO HA IITATUB, BHIMIAPUBATEIIbHAS YalllKa,
BOJIHBIN pacTBOp COJNU, CIUPTOBKA). Pucynok mpubopa npu nomoiu tpadapera.

2.4 Yucmoie eewyecmea, ocooo uucmote seuiecmea. Ipumecu. Cmecu. CriocoObI
OUMCTKHM BEIIECTB OT TMpuMeced u pa3geneHuss cmeceil. @uubTpoBanue. Ileperonka.
Kpucrannmuzauus. Pa3aenenue ¢ moMONIp0 MarHuTa, JeIUTEIbHON BOPOHKHU

Ipaxmuueckas wacmeo.

1 BapMaHT: CMECh PEYHOTO TIecKa U caxapa.

2 BapuaHT: CMECh PEUYHOTO TeCKa ¥ MOBAPEHHOM COJIH.

CocraBUTh CcXe€My TIOCIIEOBATEILHOCTH oOrepanuil  (pactBopeHue, ¢GUIbLTPOBaHHE,
BbInmapuBanue). CpaBHUTh U OOCYIUTHh pE3yNbTaThl ABYX BapuaHTOB. OOpaTHTh BHMMaHHE Ha
CMecCh caxapa M Tecka (y HEKOTOPBIX YalllKM TMOKPBUIMCh KOPUYHEBOM Maccoil), Ha BaXKHOCTh
YCIIOBUH TPOBEJEHHUS JKCIEpUMEHTa, B JaHHOM Ccllyyae Ha CBOEBPEMEHHOE MpeKpalleHue
Harpesa.

2.5  Memoowt no3nanus 6 ecmecmeo3Hanuu.

Habmonenue. Dxcnepument. MoaenupoBaHue.

YcnoBus npoBeieHrs: HAOMIOIeHUsI KaK OCHOBHOTO METOIa MMO3HAHUS. MBICTUTENLHBIN ’
peaNbHBIM AKCIIEPUMEHT. YHUBEpPCAJIbHBIC 3HAHHUS YEJIOBEYECTBA HA OCHOBE HAOIIOJICHMUS.
Ou3nYecKue U XUMUYECKHE SBICHUSI.

Ilpaxmuueckas wacmeo.

BbpoyHoBckoe nBmwkeHue T1oJ MUKpockornoMm. OOHapyxeHHe JKhpa B CEMEHax
noaconHeyHnka. OOHapykeHue Kpaxmaina B kapTodene. OOHapyKeHHUE YTIEKHCIOro Ta3a B
BBI/IbIXaeMOM Bo3ayxe. JlobaBieHne TMMOHHOM KUCIOTH B 4aidl. OdopmieHne paboThl.
Ha3zsanue onnita Kak Beimonssum Yro HAOIO AN




OOpatuTh BHUIMaHUE HA IPAKTUYECKUE 331aHUS MPOLUIBIX 3aHATUNA. AKIICHTUPOBATb, YTO
MeTO] HaOJII0JEHUSI — OCHOBHOM METO/1 [TO3HAHUSI.

2.6  Booa. Pacmeopul. Mopckas u npecnas éoda. buonozuueckue scudxocmu: XpoBb,
auMda, KIETOYHBIA COK. DKOJIOrHuecKre npoOaemMbl BOJbl. DIEKTPOIPOBOIHOCTh KaK CBOMCTBO
pPacTBOPOB 3JIEKTPOIUTOB (TIpaBmiia 0€30IMACHOCTH C IEKTPONIPHOOpaAMH).

IIpaxmuueckas wacmeo.

OmnpeneneHre ¢ MOMOIIBIO 3JIEKTPOIPOBOJHOCTH PACTBOPOB: B KAKOM XMMHUYECKOM
CTaKaHe HAXOJIUTCS AUCTUIUIMPOBAaHHAsA BojAA. JlaHbI TpH pacTBOpa: pacTBOP MOBApEHHOMN COIH,
pacTBoOp caxapa, AuctuiumpoBanHas Bojga. Odopmiienne paboThL.

HazBanue pactBopa Uro wabmomaem (3aropaercs
JIAMIOYKa WM HET)

Kak pacno3Hars: B KaKOM cTakaHe — AMCTUILIMPOBAHHAs BOAA M PacTBOp caxapa. JloKHbI
IPEJIOKUTH JIBA CIIOCO0A: OPraHOJICNTHYECKHUI 1 BhITApUBaHUE.

[Ipoekt «M3rotoBnenune CaMo/JIEIbHOTO npubopa TUISt UCCIIEJIOBAHUS
AJIEKTPONPOBOIHOCTH PACTBOPOB)
2.7 Maccoeas 0ona pacmeopeHHo20 6euiecmaea, uiu NPOUEHmMHAs KOHYEHMpPayus

6eujecmea 6 pacmeope.

B3pemuBanue. PasHoBechl. HaBecka. MepHas mnocyna (MepHble CTakaHbl, KOJIOBI,
TUAJTUHAPHI).

Ilpakmuyeckas yacmeo.

[TpuroroBneHre pacTBOPOB MOBAPEHHOMN COJIM 33JJaAHHOW KOHIICHTPALINH.

[IpuroroBneHue MUMY4Yero HAUTKa U3 MUILEBOW COJbl, JUMOHHOM KUCIIOTHI, caxapa U
ACKOPOMHOBOM KUCIIOTHI: Ka)/1asi TPYIIIa ONpeesIieT KOJMUECTBO BEIIECTB HA CBOE YCMOTPEHHE.
CpaBHeHUe U 00CYXX€HHE IPUTOTOBIEHHBIX HAMTKOB C T.3p. BKyca, (pUKCcAIMKU HAOII0JaeMbIX
3¢ PEeKTOB, PaCUECTOB MM BHIMIOJHEHUS «HA TJIA30K», IKCIIEPUMEHTAIBHON KYJIbTYpPHI.

2.8 Hacviuwennvle u nepecvlujeHHble pacmeopol.

Memoouka evipanjueanun kpucmannog. Monokpucrtau. Kpucraimmyeckue apyssl. Uto
TaKO€ «3aTpaBKay.

JleMOHCTpalus epeCHIIEHHOTO PacTBOpa aleTara HaTpusl.

Ilpakmuyeckas yacmeo.

[TpuroroBrieHre HACBHIIIEHHBIX M TMEPECHIICHHBIX PacTBOPOB. [IpUroToBIEHNE BOIHBIX
pPacTBOPOB MEIHOIO KYIOpoca, XJIOpUIa HaTpHs, caxaposbl Ui BbIpAIlUBAHHs KPHUCTAJIIOB.
BrlpammBanue KpUCTaIOB M3 pacTBOpa KaMEHHOW COJMM M HMOJUPOBAHHOW COJIM: €CTh JIH
pasHuna. Iloyemy a1 BeIpaluBaHMs KpUCTAJUIOB KaMEHHAs COJIb JIydllle, YeM HOAWPOBaHHAs.
[TonydeHne OKpaIICHHBIX KPHCTALIOB COJIM C WCIIOJIB30BaHUEM TIHIIEBBIX KpPACHTEJCH.
BeipamuBanue KpuCTauIoB MEJHOTO KYIIOpOCa U3 BOJHO-CITUPTOBBIX PACTBOPOB.

3. 3HaKOMHUMCS ¢ MUPOM HAHOYACTHI

3.1  Mooenuposanue. Monenn B ecTecTBO3HaHUU (TI00yc, KapThl, (U3MUECKUE
MOJIENN, OMOJIOTUYECKHAE MYJISDKH, KPUCTAIIMYECKUE PelIeTkn). Moenr aToOMOB U MOJIEKYJ B
XUMHUH.

Ipakxmuueckas wacmeo.

W3rorosneHue Mojieneit MOJIEKYI U3 MOJAPYUHBIX cpecTB. Pabora BooOpaskeHus..

3.2  Cmpoenue éewecmea. Pazmepuvt vacmuy. Hanouacmuuypl.

Ilpoexmnas 3a0aua Ne 1. Kax y3HaTh NIpUMEpHBIE pa3Mepbl BUTAMHUHHOTO Jpaxe
«YHeBUTY», «PeBUTY, YITAaKOBKH KOTOPBIX PACIIOJIOKEHBI Y BaC Ha CTOJIaX, HE OTKPBIBast OaHOYEK.

IIpoexmnas 3a0aua Ne 2. 'Y Bac Ha cTojax HaX0JIATCsl MEPHBIN IIUIUH/P, Koj10a ¢ BOAOH,
BECHI PHIUYQXHOTO TUTIAa ¢ HAOOpOM pa3HOBecOB. [IpeoxkuTe crocoObl ONpeeeHus] pa3MepoB
MOJIEKYJI BOABI (MIPAKTHUYECKUI U TEOPETUUECKHUH).

Bonpoc: OtHOCUTCS M MOJIeKyJia BOJIbI K HaHo4acTuiam? [loueMy BHpYyCHI Ha3bIBaIOT
HaHOpoOoTamu?



3.3 Konnouonvie cucmemwvi: nouea, 2nuna, RNpupooHvlie 600bl, 6030yX ObIM,
MuHepainwl, X1e6, MOJ10K0, MAC10, KP08y...Konnouonvie u ucmunnsie pacmeopel. Onruueckue
cBoiictBa: «pdext TuHmas», «IBICHHE HCKPSIIUXCS ciaoeB». KOMIOWmHbIE YacTHIBI U WX
pa3Mmepbl. Dxkcnepumenmanvras 3adada Ne 1. Ha cTonax: nazepHasi yka3ka U jJa3epHblil (hOHApUK
C KpacHBIM JIy4OM, JBa XMMHUYECKHX CTaKaHa: B OJHOM 3aBAPEHHBIN MAKETUK Yas, B JPYrOM —
ynctast Boja. Ilponmycture ay4 nasepHoro ¢oHapuka uyepe3 cTakaHbl. B kakom crakaHe, Mo-
BalllEMy MHEHHUIO, HaxXOQuTCs KoyutouaHas cucrema? Ha dYeM oOcHOBbIBaeTcs Baile
MPEAIoN0KeHUE?

Oxcnepumenmanvnas — 3a0awa Ne 2. Bam BblIaHbl pacTBOpBl alleTara CBHUHIA
Pb(CH3COO), wu womumma kamus KIl, mratuB ¢ mnpoOWpKamu, CHHPTOBas TOpPEJIKa,
npoOupkoepxkaTenb. B mpobupky Haneiite 2 mi pactBopa Kl (BbicoToit 2 cM) U 3aTeM MpuiieiTe
2 ma pactBopa Pb(CH3COOQO), . OO6pasyercs »kenaTelii ocamok. Harpeiite mnpoOupky 1o
pacTBOpeHHs Ocajka. 3aTeM OXJAJWTE MPOOUPKY OKOJIO 2-3 MUH W TOMENIaeM B COCYHA C
XOJIOAHOM JieAssHOM Bomoi. Uto Habmomaere? UTo MporuCXOIUT IIPH BCTPSIXUBAHUU TTPOOHUPKU?

Wtak, BBl TONBKO YTO OOHAPYKHUIU pa3Mdde MEXKIy HCTHHHBIMH pacTBOpaMH U
KOJUTOMIHBIMH pacTBOpaMu. B mocnieqHux Bel HAOIIOAAIM MPOSBICHUE ONTUYECKUX 3PPEKTOB:
¢ ekt Tungans» (3xcm. 3a7. Nel) u «IBIEHHE UCKPSIIUXCS CIOEB» (IKCII. 3a1.Ne2).

Bompoc: Kak moka3atrb, 4To MBUIBHBIN pacTBOp sBiseTcs koiutougHou cucremoit? (ITo
paccesiHUIO CBeTa B pacTBOpe -KoHyc Tunmans).

UTo npouCXOIUT €CIM B MBUIbHBIN pacTBOp A00aBUTH MoBapeHHyto coub? (IIpo3paunbiii
MPEXJI€ PACTBOpP PE3KO MYTHEET, 00pa3yroTCsl KPYIIHBIE XJIOMbs). 3HAKOMCTBO C SIBJICHHSIMU
KOAryJISIIIUK U BBHICAIMBAHUS.

Ilpoexmnas 3a0ava Ne 1.]|Ba ydeHUKa NMPUTOTOBHIIA CMECh U3 PACTUTEIHLHOTO Macjia U
BOJIbI: 10OABUB MOJIOBUHY YaliHO J10kKu Macia B 200 mit Boabl. OAMH U3 HUX YTBEPXKIAET, UTO
MOJIy4eHHAs! CMECh SBJISIETCS] KOJUIOMIHBIM PacTBOPOM, a Ipyroi 3To otpuiiaet. Kro npas? Cpoit
OTBET WLUTIOCTPUPYHTE CHUMKaMU Ha MoOunbHOM Tenedone. (IIpaBel 00a yuenuka. Bee 3aBucut
OT 0COOEHHOCTEW IMPUTOTOBJIEHUS cMecH. Eciu mpocTo pazMeniarb mMacio B BOJAE, TO KOHYC
Tunnans He HaOmromaerca. Ecnm ke akTHBHO B30aliThIBaTh CMECh B TEUYEHHE HEKOTOPOTO
BPEMEHHU, TO CMECh MYTHEET U B TAKOM PAaCTBOPE XOPOIIO BUACH KOHYC PAaCCESIHHOTO CBETa, TO
€CTh MOSBISAIOTCSA MEJIKOIMCIIEPCHBIE YACTHIIBI KalleJIeK Macia).

BriBoa: KOJUTOMIHBIE PacTBOPHI MOXKHO OOHAPYXHUTH MO ONTHYECKOMY TeCTy «d3PhEeKT
Tunmans», KOTOPbIA OOHAPYKUBAETCS, €CIU KOJUIOMTHBIC YaCTHUIBl HE MPEBBIIAIOT IUANa30H
HaHOPa3MepOB.

3.4  Memoowt u cpeocmea IMRUPUYECKO20 UCCIE006AHUAL.

Ha mpenpiaymux 3aHSTHSX BBl BBIMOTHSUIA SKCIIEPUMEHTAIBHBIC W MPOCKTHBIC 3aJIaUH.
Kak BbI fyMaeTe, Kakue METOJIbI UCCIIEIOBAHUS Bl UCIIOJIL30BAIU?

1. Habmonenue. 2. Dxcnepument. 3. U3mepenue. 4. CpaBHeHue

BcenomuuTe 3a1anusi, MpOCMOTPUTE CBOU 3alMMCH U IPOKOMMEHTUPYHTE UX C TOUKHU 3PEHUS
WCIIOJIb30BAaHHBIX METO/I0B UCCIIeI0BaHMsI. UeM BBI MTOJIH30BATUCH, YTOOBI PEIITUTh MTOCTABICHHYIO
nepe BaMu Ipooemy.

Ilpoexmnas 3adaua Ne 1. Haiinurte, yeMy paBHa IUIOTHOCTH aJIOMUHHEBOW (OJIBTU U
MEIHOW UITU CTANbHON 0ONBaHKH HETMPABUIBLHOU (POPMBI, KOTOPHIE JIEKAT Ha BalllUX cTonax. Muer
o0cyXIeHHE.

JIOMKHBI TMPEANIOKUTh TUIAH PEIISHUS 3TOW 3a/adyd, OMpEeAeNuTh Kakue HEOOXOIMMBI
W3MEPUTEIIbHBIE TPUOOPHI SISl pEIISHUS dTOM 3aa9H.

CpaBHUTH HailIeHHOE 3HAUYEHUE TUIOTHOCTH ATFOMUHUS, MEJIU WM CTATH CO CIPAaBOYHOMN
BEJIMYUHOM.

35 Kak cmenenv uzmenvueHHocmu  61uUAemM  HA  O0WYI0  NIOULAOD
conpukacaowjuxca uvacmuy. OObeMHbIE B3PbIBBI HAa MYKOMOJBHOM 3aBOJIE, JIPEBECHO-
CTpy)XeuHOM Tmpennpustun. [louemy HeNnb3s HCMIONB30BaTh OCH3WUH JUISI PO3KUTA JPOB.
BCcOMHHTB «9TO TaKoe TIJIOMIAEY, «EIUHUIIBI H3MEPEHUS TIIOMIATIN.

Ilpoexmnas 3a0aya Ne 1. Y Bac Ha CTONax HaxonaTcs nmOo KyOuk PyOuka, nmmu6o
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MaJleHbKas yrakoBka caxapa-padunana. Haiiaure momaap menoro kyouka u oOmIyro miomais 9
MaJIbIX KyOMKOB, U3 KOTOPBIX COCTOUT OONBIION KyOUK; VIIM 110N YITAKOBKH caxapa U OOIIYIo
IUIOINAJb BCEX KYCOYKOB caxapa B ymnakoBke. CpaBHHTE 3HAYCHMS IJIOMIAIH 1eNoi (Gurypsl u
CyMMapHOH IJIo1aau ee yactei? Kakyro 3akoHOMEpPHOCTh Mbl MOXKEM Ha0Jt01aTh?

3.6  Hanooovekmwvt u 00yci061eHHOCHb UX YHUKAIbHBIX CEOUCHME DPE3KUM
yeenuuenuem RNAOWLAOU NOGEPXHOCMU YACMUY: HAHOYACTUIIBI, HAHOIUIEHKH, HAHOBOJIOKHA,
HAHOTPYOKU, HAHOIIAPUKH, JCHAPUMEPHI, IEOJIUTHI, KBAHTOBBIC TOYKHU.

Ilpoexmuas 3ad0aua Ne 2. Yxo nocst umeet ;mny 12-13 mm, a yactuna maraetuta Fe304
— 20 M. YBemmubTe MX B | Mwmmapa pa3. C kakuMu OObEKTaMH BBl Teneph Oynere ux
cpaBHuBaTh? Kakue ¢puznyeckue BeIMYUHBI U3MEHSAIOTCS IPH U3MEHEHUH JTUHEHHBIX pa3MepoB?

IIpoexmnas 3a0aua Ne 3. Ckonbko nmuctoB Oymaru A4 Boiiner B crakan oobemom 100 mn?

Kaxxmolt rpynme BblaHbl JIUCTHI OymMaru A4 W XUMUYECKHE cTakaHbl oobemMoMm 100 M.
Kaxknast rpynna vier oTBET Ha 3TOT BOIIPOC.

[IpennaraeM moMoIIb: COMHUTE JIUCTHI B KOMOK. CKOJIbKO KOMKOB OyMaru BOIILJIO B OJMH
cTakaH?

Haiigure miomanas otaenbHOro aucta A4 u mioniaib NOBEPXHOCTH XUMUYECKOTO CTaKaHa.
Haiinute cymmapHyto momaabs KOMKOB OyMaru, HaXOASAIINXCS B CTaKaHe?

JlenaroT BBIBOJI: OHA OKa3alach 3HAYUTEIHHO OOJIBIIIE MJIOMIAAN MOBEPXHOCTH CTaKaHa.

Kakum o00pa3oM MBI YBENIMYHIM CYMMapHYIO IUIOHMIa[b MOBEPXHOCTH Oymaru?
(YMeHbleHHEM 00beMa OJTHOTO JIUCTA)

3.7  Hanooovekmuvt u 00yc/08/1eHHOCMb UX YHUKAIbHBIX CGOUCHE DPE3KUM
yeenuuenuem HAOWAOU NOGEPXHOCMU YaAcMUY: HAHOYACTUIIBI, HAHOIUIEHKH, HAHOBOJIOKHA,
HAaHOTPYOKHU, HAHOIIAPUKH, ICHIPUMEPHI, IIEOJIUTHI, KBAHTOBBIC TOYKH.

Ilpoexmuas 3a0aua Ne 4. HaliquTe 1iomaab CBOEH YepenHOi KOPOOKH M CpaBHUTE €€ C
TUTONIA/IBIO TIOBEPXHOCTH OOJBIINX TOTYIIApUN U Y4eperTHOi KOpoOkH, eciu S(kopa 6.11.) = 2500
cM? . S(u.x)=4nr?/2, tne r=C/2m.

OObscHeHue: Oomplias IUIOWEAAb OOJBIIMX MOJYIIAPUH OOBICHSIETCS HaIuuueM
MHOTOUYHCJICHHBIX CKJIAJIOK.

Oxcnepumenmanvnas saoaya. Ha cronax HaxoAsTCsl — CTajgbHAas KHOIIKA, JKEJIE3HBIN
rBO3/Ib, KYCOYEK METHOM MPOBOJIOKU, MEHAs CKpPENKa, IPaHyJIbl AIIOMUHUS U LIUHKA, IITATUB C
npobupkamu, coisiHas kuciora. [lomecTure npeuioKeHHbIE Tena Ha JHO MPOOUPOK U J00aBbTE
3aTeM COJIIHYIO KHCIIOTY (BBICOTA CTOJI0a KUIAKOCTH MpUMeEpHO 1,5¢cMm).

OmnumuTe, 4TO BBl HAOJ0/1a€Te B KXKI0M U3 MMPOOUPOK.

3HAKOMCTBO C 3JIEKTPOXUMUYECKUM PSJIOM HAIPSHDKEHUI METAJIOB.

HaszBanue HaszBanue Uto JleBee nnm
o0BeKTa MeTasia, u3 | HaOmro1aeM npaBee
KOTOPOTO  CHEJNaH oTHOcUTeNbHO H>
00BEKT B DJI/XUM Py

BriBOA: C KHCIIOTON B3aUMOJEUCTBYIOT METAJLIBL: ..........
C KUCIIOTOM HE B3aUMOJICHCTBYIOT METAJUIBL: ........

- 3aganue o yueoHnky M.A. AXMeToBa: 03HAKOMBTECH C TEKCTOM Ha C. 13.

- C KakuM BBl CTOJIKHYITUCH MpoTHBOpeuneM? Menp u cepedbpo B HAHOCOCTOSHUSAX
CIOCOOHBI  B3aMMOJICHCTBOBAaTh C KHCIOTaMH. YBEIWYEHHE TUIOMANHd  MOBEPXHOCTH
pearupyronux 4acTHUI] BIMSIET HE TOJBKO Ha CKOPOCTh peakiuu (0ObEeMHBIE B3PBIBBI), HO U Ha
XapakTep XUMUYECKUX CBOMCTB.

[TpoekT «B mouckax KOJIOUIHBIX PACTBOPOB)»

4. XuMHs Ha CTPake 310POBbS.

4.1 Hoo. Boszonka iiooa. Hoo us anmexu.

Ipaxmuyeckas yacmeo.

N3rotoBnenune Moaeny MOJEKYIbI ofa. DIeKTpoHHas, rpadudeckas popmyna ioaa

[Ipoekt «OOHapy)keHue KpaxMaia B MPOIyKTaX MUTAHUS.
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4.2 «Mapzanyoexay». Ilepmanzanam kanua. Maprasen u €ro CTEIIEHU OKUCICHUS

Ipaxmuueckas wacmeo.

Onpenenenre MacCOBOM J0JIM KMCIOPO/AA B MOJIEKYJIE IEpMaHraHaTa Kajusl.

Pacuet oTHOCHTENBHOM MIIOTHOCTH KUCJIOPOAA 110 BO3AYXY.

COopka mpubopa JIs MOJIyIeHUsT KHCIIOPO1a METOIOM BBITECHCHHSI BO3/1yXa.

DkcniepuMeHT: cOopka mpubopa Aisl pas3lioKeHus NepMaHranara kaiaus. KauecTBeHHas
peaxuus Ha KUCIOPOA.

IIBeTHBIE peakiuu C TMEepMaHraHATOM Kaius (Hamp., MEepMaHraHaT Kauus U Cyab(ur
HaTpus, Ap.)

4.3  Ilepexucwv 6odopooa. Ceoiicmea u npumeHenue nepoxkcuoa 6000pooa. CteneHb
OKHCJIEHHS KHCIIOpO/1a B MOJIEKYJIE IEPOKCHIA BOJOPOAA.

Peakuust paznoxxenus nepokcuaa Bogopoa. Kak mpoBectu 3KCriepuMeHT.

Karanuzatoper. Okcun mapranma (IV), depmeHT kaTtamaza — KaTalu3aTopbl PeakiMH
pa3IoKEHUS.

IIpaxmuueckas wacmeo.

Oxcua mapranna (1V): Hanmucats GopMyIry BelecTBa U ONMPEACIUTh CTEIIEHb OKUCICHUS.

Tpu npoOupku, B KaKAOH HAXOJUTCS HECKOJIBKO MJI allTeYHOH MepeKkucu Bojopoaa. Bo
BTOPYIO M TPEThIO MPOOUPKU MOMECTUTE COOTBETCTBEHHO okcuj mapranua (1V) (Ha xoHumke
IITIATENIs1) ¥ CBEKEHATEPTHIN KapTodensb (Ha KOHYHMKE IITIaTeNst).

Howmep Yro nodaBmiin Yrto HabIOmaEM
IpOOUPKHU

Hanucats ypaBHeHHE peakiuu ¢ 0003HAYEHUSIMU YCIIOBUN €€ MPOTEKaHUsI.

[Ipoucxoaut nu peakuus B mepBoil mpooupke? [Ipeanoxxkure nmpubop A MOTydeHUs
BOJIOPO/ia MPU Pa3JIoKEHNUU NIEPOKCHIa BOJOPO/IA.

44  Auemuncanuyunoeasn kucioma. Ackopounosasn kucnoma. KucioTHOCTb Cpeibl.
pH — uHaMKaTOPBI CBOMMU pyKaMH.

IIpaxmuueckas wacmeo.

Onucanue ¢puznyeckux cBoicTB. [Ipurorosienue pacTBopoB AUETUJICATUIIWIOBON U
acKkopOMHOBOM KHCHOT. [leiicTBue nHAMKaTopoB ((peHondranenHa, JaKkMyca 1 METUIOpaHXka) Ha
UX PacTBOPBI.

HWHJUKAaTOPbI AI_IeTI/IJ'ICB.J'II/II_II/IJ'IOBa}I KHCJIOTa ACKOp6I/IHOBaﬂ KHCJI0Ta

®denondranenn
Jlakmyc
METHIIOPAHK

[IpuroToBnenue oTBapa KpacHOW kamycTel. HabmioneHue M3MeHEHHs I[BE€Ta OTBapa B
pa3HbBIX pacTBOpax (yKCyCHasi, JIUMOHHAas, AacCKOpOWHOBas KHCJOTHI, TOBapeHHas COJib,
rasupoBaHHAasl BOJA, HAIIATBIPHBIA CHHUPT, MNHILEBas COJA, PAacTBOP MbUIA U CTUPAIBHOIO
MOPOILIKA).

BzaumopeiictBue ackopOMHOBOM KUCIOTHI ¢ HomoM. Bompoc: A Kakux Ieneid MOKHO
WCIIOJIH30BATh ATY peakiuio? (1151 0OHapyKEHUsI aCKOPOMHOBOM KMCJIOTHI B MPOYKTaX MUTAHUA).

1 pearent 2 peareHT Uro HabmomaeM T1pu  UX
acKOpOMHOBAs KUCIIOTa | MOT B3aMOJCHCTBUH
dusznueckue coiicTBa: | dusmyeckue CBOMCTRBA:

45  «3enenka» wunu Opunnuanmoewlii  3eneuviii. llBer MOPOLIKOOOPA3HOTO
OpuruirnanToBoro 3eneHoro. [IpakTuueckoe 3HaYeHUE U MOJTyYEHUE.
IIpakmuueckas yacme.
dusnyecKkre CBOMCTBA OPUIITHAHTOBOTO 3€JICHOTO
Kak nokasats moJIMHHOCTH OPHIIIIHAHTOBOTO 3elieHoTo. [IpoBeenre nociae10BaTeIbHbIX
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peakuuii B OAHON MpoOMpKe ¢ OPUIUIMAHTOBBIM 3€JICHBIM: BHauyale B MPOOHPKY 100aBUTH
KOHIICHTPHUPOBAHHOM COJITHOW KUCIIOTHI, a 3aTeM pacTBopa menour NaOH. Odopmnenue paboTsl
[0 CBOEMY YCMOTpPEHHIO. 3aTeM OOCyIuTh: Kak 3a()MKCUPOBAIM PE3YIbTAaThl SKCIEPUMEHTA
(M3MEHEHHE 1IBETA, BBINAICHUE OCA/IKA).

[IpoekT «MOXHO JM UCIOJNb30BaTh OpPWIIJIMAHTOBBIN 3€JNEHBIH KaK HHIUKATOP
KHCIIOTHOCTH CPEIbI»

4.6  «Mbino uydecnoe»: XO3IUCTBEHHOE U TyaJIETHOE, JKUAKOE U TBEPJIOE.

IIpaxmuueckas wacmeo.

JlelicTBue nakmyca Ha paCTBOP MbUIa, pACTBOP CTUPATBHOIO IMOPOIIKA

(IoKa3aTenbCTBO IEJIOYHOTO XapakTepa MOIOIIUX CpelacTB). l3yueHue sSTUKETOK
TBEPJOI0 U )KUJKOI0 Mbla (pa3inure B XMMUYECKOM cocTaBe). PacTBopeHne Mblila B )KECTKON U
TUCTUUTMPOBaHHOM Boze. Dddexkt Tunmans.

IIpoekT «MblnoBapeHuE»

5. XuMusi UM
5.1 Caxap, Kpaxman, yeanon103a — poOCHMEEHHUKU 2TI0KO3bl.
Yro takoe nuaber. [nMmkeMuveckuid WHAEKC MPOJYKTOB IMUTAHUS. XuMHUECKUE

MOJICTIACTUTENIHN U UX KOBAPCTBO.

IIpaxmuueckas wacmeo.

Onpenenenre NpoayKTOB € BBICOKUM INIMKEMUUYECKUM UHJEKCOM (padoTa ¢ Tabiauueit).

OmnpenensieM MOJCIACTUTENN: aciapTam, copour .... (Pabora ¢ sTHKeTKamu.

OnpIT: B3aMMOJEICTBHE INIIOKO3bI ¢ THIpoKkcuioM Meau (1), cBexenpuroToBIEHHbBIM.

VccnenoBanue U3MEHEHHsI COJIEpKaHMsl IIFOKO3bl B KPOBH IOCEe  cOalaHCUPOBAHHOIO
o0ena u mocie ynorpednenus pactdyna: KHPUEIIKOB,YUTICOB, CIIAJKUX Ta3UPOBAHHBIX HAITUTKOB.

5.2  Antomunuii: eenukuit u yycacuoiii. Ilouemy He cregyeT MOJIb30BaThCS
anmomuHueBoi nocyaoi? Conepuuk kanpuua. Ocreonopo3. Meranibl KOHCEPBHON OaHKH.

Ilpakmuyeckas paboma.

CBoiicTBa amOMUHUSI ¥ OOJIACTH NMPUMEHEHHs aJIOMUHHS Ha OCHOBAHHUU €0 CBOMCTB
(moBTOpenue). CocTaBUTh TAONIHUILY, KIacTEp WA CXEMY.

[IpoBenenne XUMHUYECKUX pPEAKLIUH, XapaKTepU3YIOIIUX aM(pOTEpHbIE CBOWCTBA
COEIMHEHUH aJIFOMUHHS.

OnsIT 1. ATIOMUHUH U COJISIHASE KMCIIOTA.

OmnpIt 2. X70pua aqtOMUHUS U TUAPOKCU HATPHUS

Omnpit 3. ['MapokcHu T aNIOMUHMS U COJISIHAs KUCI0Ta

Onplt 4. 'napokcu aTFOMUHNS U THAPOKCHUJL HATPHSI

HasBanne Yro Habmronaem VYpaBHeHue XUMHYECKON
OIbITa peakuu
BeBOZ: ...l
ITpoext «Ee BenuuecTBO — KOHCEpBHas OaHKa: HKCHEPUMEHTANbHOE OIpe/ieeHue
METAJIJIOBY.

5.3 Ykcycnaa kucnoma. CTonoBblil yKCcyc, YKCYCHAsl 3CCEHLMS, JIEASHAs YKCYCHasl
KHUCII0Ta: B 4eM pas3HuIia. CBOICTBa YKCYCHOM KHCIOTHI U €€ mpuMeHeHne. Pu3nonoruueckoe
BO3JICUCTBUE KUCIIOTBHI.

Ipakmuueckas paboma.

CocraBieHne TOHATHUHHOW CXEMBI: «4TO s 3HAKl0 00 YKCYCHOH KHCIIOTEe»
(MHAMBHIYATBHO, THOO B TPYIIE).

PacueT KOHLIEHTpAIMK KUCIIOTHI IpU €€ pa30aBIeHUN.

KucnotHoCTs pacTBOPOB NUIIEBOM COJBI U YKCYCHON KHCIIOTBI.

lNamenvie nuUIEBON COABI YKCYCHOM KHUCIOTOM: IPU3HAKU XUMUUECKOU

peaxuuu (BblIEJIeHHE Ta3a, pe3Koe yBelrnueHne oobeMa peakiiuoHHon cmecu). [1oBTOpuThH
PEaKIMIO TalleHUs COJAbl C HMCIOJb30BAHMEM HWHAMKATOopa (Hamp., OTBapa KpPAaCHOKOYAaHHOU
Kamyctbl). /171 yero Heo6XoAuMOo ObLIIO MPUMEHEHNE UHAUKATOpa?
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OOpatuTh BHUMaHUE, YTO BBIACICHHUE T'a3a YaCTO COMPOBOXKIACTCS
yBeJIMYEHHEM 00beMa peakIuoHHOM cMecu. Kakue Mepbl mpeocTOpOoKHOCTH
HYKHO COOJIF0/1aTh IIPY IIPOBEAECHUM TaKUX PEAKIINMA?
54  «Conenaa nawa xcusnp» (NOBapeHHas COJNb, IOTall, TiayramMaT HaTpHA.......
riiayoepoBa coJib, MEAHBIN KyIOpPOC...... )
[MumeBass coma, mnuTbeBas COJAa, KalblMHUPOBAaHHAs CoOJa, KaycTUYecKas Ccoja:
OJIMHAKOBBIE UJIU pa3Hble BellecTBa. KauecTBEHHbIE peakliiy B XUMUH.
Ipaxmuueckas paboma
OnpenenuTtsb: Kakoe U3 BEIIECTB (MHILEBas CO/Ia, KAYCTHUECKas CO/1a, KaJbLIUHUPOBAaHHAS
COJ1a) SIBJIIIOTCS COJISIMH YTOJIBHON KHUCIIOTHI.
OmpiT 1. JleiicTBUE HHIUKATOPAMHU.
OmnpbiT 2. JleiicTBHE HA paCTBOPHI MUIIEBON U KAYCTUYECKOM COJIbI YKCYCHOM KUCIIOTBI

Hazsanue onbiTa Yro HaOIrOgaEM BriBox

BruBox: ..........

[IpoBeneHue ONbITOB MOATBEPKIACT, YTO MUIIEBAsk COJIA, KAIBIIMHUPOBAHHAS COAa — 3TO
COJIU cJIa0oM yroJIbHOM KUCIOTHIL, @ KayCTUYecKas cojja — paCTBOPHUMOE OCHOBAHHUE.

OO06CcynuTh, KaK J0Ka3aTh OMBITHBIM ITyTEM, UTO MUIIEBAsi COJIa SABJISICTCS] KUCIIOW COJIBIO.

55 Bpeo Humpamoe: mu¢p wunu npaeoa. Ilonp3a HUTpPATOB: BaKHEHIIME
MUHEpaJbHBIE  YAOOpeHHUsI Kak HUCTOYHMK a3oTa. KpyroBopor azora. Ilouemy Benepuna
MYXOJIOBKa MTO€/IaeT HACEKOMBIX (TaK OHAa BOCIOJHSET HEIOCTATOK a30Ta B OOJIOTUCTHIX MECTaX).
Hurpats! B kauecTBe MuIleBbIX KOHCEPBAHTOB. Kakue mpeBpaliieHus MpoOUCXO/IsAT C HUTpaTaMu B
OpraHu3Me YeioBeKa. A30T U €ro CTENEHU OKHCICHUSI.

IIpaxmuueckas wacmeo.

OrnpeneneHre MacCoOBOM JI0OIM a30Ta B KaJWWHOW, HATPUEBOM M aMMOHUMHOM celuTpe.
BriBoa: kakoe U3 HEX OoJiee IIEHHOE a30THOE yI00peHHE.

[Ipoekt «BausHUE a30THBIX yIOOPEHHI Ha POCT CasKeHIIEB (hacoImy.

6. PaGora Hag npoexktamu — 5 4

1. Oman evibopa memvl, NOCMAHOBKU YelluU, 3a0ay UCCIe008AHUSL .

2. Iman 6vl08UdNCEHU 2UNOMESDL.

3. Oman niaHupo8aHus nymu 00CMudMCeHUs yeael Uccie008amenbCKux (NpoeKmubix)
pabom u 8b160pa HeOOXOOUMO20 UHCIPYMEHMAPUSL.

4. Oman  npogedenus  yuyeOHO20  UCCIEO008aHUsI  (NpoeKmHOU  pabomul) ¢
APOMENHCYMOUHBIM KOHMPOIEM 3a XOOOM BbINOIHEHUS U KOPPEKYUell pe3yibmamos.

S. Oman oghopmnenus, npedcmasienus (3auumsot) nPoOyKma nPoeKmHou pabomol

IV. TemaTnueckoe niiaHupPoOBaHME.

Ne |Ha3zBanme TemMa 3aHATUA Bceero Mpak- [Ucnoias3yemoe

Teopus
n/m [Pasnena 4acoB P THka [000py1oBaHHe

1
BBOo1HOE 3aHATHE.
1 Paznmea 1. 5

Beenenue. (2u4. 1
enenne. (24.) Mecro xumuu B
€CTEeCTBO3HAHUH
Paznen 2. Bemectsa. [Ipuemsr 8 1
2 JKcnepuMeHTaIb | 00palleHus ¢
HbI€ OCHOBBI BEIIIECTBAMH.
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XumMuHu. (84.)

[IpaBumna 6e3onacHon
paboTHI IpH
MPOBEICHUH
9KCTIEPUMEHTA.
TexHuka
J1a00paTOPHEIX PaboT.

HarpeBartensHble
npUuOOPEI.

Paznea 3.
3HAKOMHMCH C

MUPOM
HAHOYACTHII
(84.)

YucThie BemecTBa, JlaTamk
0Cc000 YHCTHIE PIEKTPOTPOBOTHO
Bemectra. [Ipumecu. cTH, TUGPOBOI
Cwmecn. MUKPOCKOI
Mertoap! Mo3HaHUA B
€CTEeCTBO3HAHUH.
Bopna. PacTBopsl. JlaTunk
Mopckas u mpecHas TeMIepaTyphl
Boa. buonornueckue MJIATUHOBBIHA
SKUJIKOCTH
MaccoBas nons JlaTunk
PacTBOPEHHOIO ONTHUYECKOU
BEIeCcTBa, WIN MJIOTHOCTH
MpOLIEHTHAs
KOHIIEHTpalus
BEIIeCTBA B PACTBOpE
Hacwimennsie u udbposoit
MIEePECHIIECHHBIC MUKPOCKOTI
PacTBOPBHIL.

MoaenupoBaHue

CTpoeHue BelIecTBa.
IPazmepbl yacTull.
IHanoyacTuiisl

KoJmoniHbIE CHCTEMBI:
MOYBa, TJIMHA,
IPUPOJIHBIC BOJIBI,
BO3yX JBIM,
MUHEPAJBI, XJ1€0,
IMOJIOKO, MacJIo,
KpoBb...Koymonnusie u
MCTHHHBIC PACTBOPEI

MeTo/ibl U CpeACcTBa
BMIIUPUUECKOTO
CCIIEOBAHMS

Kak cTeneHb
M3METbYESHHOCTH
BITHSICT HA OOITYIO
IUIOIIAb
COTIPUKACAIOTITUXCSI
ACTHI]

HanooOBEKTHI 1

00yCIIOBIIEHHOCTh UX
[VHUKAJIBHBIX CBOWCTB
PE3KUM YBEITHUECHIEM

Ionaan NOBEPXHOCTU
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TACTHILL

Pasnen 4.
XumMus HA cTpaxKe
310pOBbA. (64.)

Mon. Bosronka iona.
Mox u3 anTeku

«MapraHIioBKay.
[TepmaHraHaT Kanus

[Tepexucs Bogopoaa.
CBoiicTBa 1
[IpUMEHEHUE
[epoKcHuaa BoJopoaa
IATIeTHIICaTMLIMIIOBAST
KHCIIOTA.
IAckopOrHOBas
KHCI0Ta

«3eTIeHKa» WIN
OpMILTHAHTOBEII
BEJIEHBIN

«MBLI0 YyaecHOE»

IATIXP

[Tpudop s
MOTy4eHUS
BOJZIOpOJIa

JTaTuuk pH

Paznen 5.
XHUMHUA MHIHA

(54.)

Caxap, kpaxma,
[EJITF0NI03a —
[POJICTBEHHUKU
CITFOKO3BI

IATTIOMAHHHN: BEJTUKUN U
y>KacHBIN

'YKCyCHas KUcloTa

«CoseHas Harma
PKU3HB»

Bpen HutparoB: Mug
UM TIpaB/a

TaTunk pH,
MaTYnuK
HIIEKTPOIPOBOIHO
CTH

JlaTamk
PIEKTPOTIPOBOTHO
CTH
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Pa3nen 6.
Padora Hajg
NMpoeKTAMMU.
(54.)

Oran BbIOOpa TEMBI,
MMOCTaHOBKH IIEJIH,
3a/1a4 MCCIeI0OBaHMs
DTan BLIABHKEHUS
THITOTE3BI.

Oran IaHupOBaHUs
MYTH JOCTHKEHUS
nenen
WCCIIeIOBATEIHCKUX
(TIpOEKTHBIX) paboT U
BBEIOOpaA
HEO0XOIMMOTO
WHCTPYMEHTapHsl.

Oran npoBeneHHs
y4ae6HOT0
WCCIIEI0OBaHUS
(mpoexTHOH paboThI)
C TIPOMEXKYTOYHBIM
KOHTPOJIEM 32 XO/I0M
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