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IlosicHuTeILHAS 3aMUCKA

Pabouast mporpamMMa 1Mo BHEYPOUHOH NESATEILHOCTH «3aHUMATEIbHAS XUMUS» Ui S5- 7
KJIACCOB COCTaBJIEHA B COOTBETCTBUM C TpeOoBaHusIMU DenepaabHOro TOCYAapCTBEHHOTO
00pa3oBaTeNLHOTO CTaHIapTa 00MIEero 00pa3oBaHus BTOPOTO TIOKOJICHUS:

1. TIucemo MunoGpuayku ot 28.10.2015 r. Ne 08-1786 «O pabGounx mporpamMmax yaeOHbIX

IpeaAMETOB»;

2. Tucemo MunoOprayku ot 12.05.2011 r. Ne 03-2960 «O06 opraHmzanuu BHEYpOUHOU

JACATCIIBHOCTH.

JlanHast mporpamMma SBIS€TCS MPOTPaMMONM  OOILIEUMHTEIUIEKTYallbHOW  HAIpaBJIEHHOCTH.
[IporpamMma nocrpoeHa Ha CIeIYyIOIUX MPUHIUIAX:
- Ilpunyun nayynocmu (3HaHUS OCHOBaHbI Ha OOBEKTUBHBIX HAYYHBIX (aKTax).
- [llpunyun nocredosamenvnocmu u cucmemamuynocmu(oOydyeHre OT MPOCTOTO K CIOKHOMY,
«OT HE3HAHMS K 3HAHUIO, OT HEYMEHUS K YMEHUIO)).
- Ilpunyun naensonocmu (OCyIIECTBICHUE CBSI3U MEXIY KOHKPETHBIM U a0OCTPAKTHBIM).
- Ilpunyun ocmeicnennocmu (MEPEHOC UMEIOIIMXCS 3HAHUI B HOBYIO CUTYAIIHIO).
- Ilpunyun cosnamenvnocmu u akmusnocmu (IPUMEHEHUE 3HAHUN HA TPAKTHKE).
AKTyaJIbHOCTh NpOrpamMMbl  00ycClIOBJieHa TeM, 4YTO B Yy4eOHOM IUIaHE
peaMETy«XUMHUs» OTBEJCHO BCEro 2 yaca B Hemenro (8 Kiacc), 4To JaeT BO3MOXKHOCTH
chopMUpOBaTh y YydalUXCs JUIIbL Oa30Bble 3HAHUS MO mpeamMeTy. Bo3MoxkHO, UTO
MIPOCHYBIIMICA UHTEPEC K XMMHUH MOXET IepepacT B Oyayilyto npodeccuro.
AKTYaJIbHOCTb JAHHOW MpPOrpaMMbl COCTOMT B M TOM, YTO OHA HE TOJBKO JaeT
BOCITUTAHHUKAM MPAKTUYECKUE YMEHHS U HAaBBIKU, (GOPMUPYET HAYAJIbHBIN OIMBIT TBOPUYECKON
NeSITeNIbHOCTH, HO U PAa3BHBAET MHTEPEC OOYYAIOMIETOCs K IKCIIEPUMEHTY, HAyYHOMY TOUCKY,
CIOCOOCTBYET CaMOOIPENICICHUIO yJalllUuXCsl, 0CO3HAHHOMY BBIOOpPY mpodeccuu. Yyamuecs
CMOTYT Ha MPaKTUKE UCIOJIb30BaTh CBOM 3HAHUS HA YPOKAX XUMHUU U B OBITY.
Ilenarornueckasi 1e/1ecO00Pa3HOCTh 3aKJIIOYAETCSI B TOM, 4YTO 0a30BbI Kypc
IIKOJIBHOM MPOTpaMMbl IPeAyCMaTpPUBAET MPaKTUYECKHe paboThl, HO UX SBHO HEJOCTAaTOYHO,
YTOObI 3aMHTEPECOBATh YYAIIUXCS B CAMOCTOATENBHOM NPUOOPETEHHH TEOPETHUYECKUX
3HAHMM M NPAKTHUYECKUX YMEHUU W HaBbIKOB. [l aToro B Kypc «llepBble maru B XUMHM»
BKJIIOYEHBI Hanbosee sipkue, HarjsiiHble, HHTPUTYIOIIHE SKCIIEPUMEHTHI, COCOOHBIE YBII€Ub
U 3aMHTEPECOBATh YUALMXCsl PAKTUYECKON HAyKOM XUMUEH.
B pamxkax HanmoHansHOTO mpoekTa «O0pa3oBaHue» CO3/1aHUe 1IEHTPa ECTECTBEHHO- HAYYHOM
HanpaBieHHOocTH «Touka pocTa» TMO3BOJWIO BHEAPUTH B MporpaMMmy IH(POBYIO

Ha60paTOpI/IIO 1 KaUCCTBCHHO U3MCHUTD ITPOLICCC 06yquI/151 XUMUU.



KonnyecTBeHHBIE SKCIEPUMEHTHI IO3BOJIAT IMOJYy4aTh JOCTOBEPHYIO HH(GOpPMAIHMIO O
IIPOTEKAaHUM TEX WM MHBIX XMMHUYECKHX IIpolieccax, O cBoicTBax BeuiecTB. Ha ocHoBe
MOJIy4EHHBIX SKCIIEPUMEHTAIBHBIX JAaHHBIX 00ydaeMble CMOTYT CaMOCTOSITENIBHO JAejaTh
BBIBOJIBI, 0000IIATh pE3yNbTaThl, BBISBIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyAer
CIOCOOCTBOBATH MOBBIIICHUIO MOTHBALIUH 00YYEHHSI ITKOJILHIKOB.

eas nporpaMmsi:

@OopMHUpOBaHHE y Yy4JalIUXCs HAy4YHBIX IPEACTABICHUN O XHMHHU B ITOBCEIHEBHOU
KU3HM YeJoBeKa 4epe3 MNpoOykKJIeHHWE HHTepeca M pa3BUTHE MPO(ecCHOHATBHBIX
CKIIOHHOCTEH K IIPEAMETY XUMHUSL.

3agaun:

Oo0pa3oBaresibHbIE:

®  pacIIUPUTH KPYro30p YHalIUXCs O MUPE BEIIECTB;

® 1CIOJIb30BaTh TEOPETUUECKHE 3HAHUS 110 XUMUU HA MTPAKTHKE;

e 00y4YHTh TEXHHKE 0€30MaCHOCTU MPH BBHIIOJHEHUU XUMUYECKUX PEAKIIHA;

e chopMHUPOBATH HABBIKH BBHITIOJHEHHUS MTPOEKTOB ¢ ucmoib3oBannem UKT u

ngpoBoro 060pyI0BaAHHUS;

® BBIBUTH TBOPYECKHU OJAPEHHBIX OOYUYAIONINXCA U TIOMOYb UM TPOSIBUTH CeO0sl.

PazpuBaromme:
® CIOCOOCTBOBATH PA3BUTHIO TBOPUECKUX CIIOCOOHOCTEH 00YJaIOMINXCS;
e ¢dopmupoBats MKT-koMIIETEeHTOCTH;

BocnuraresbHble:

® BOCIHUTATh CAMOCTOSITEILHOCTD IIPH BBHIIOJHEHUH PAOOTHI;

. BOCIIUTATh YyBCTBO B3aMMOIIOMOIIH, KOJUIEKTUBU3MA, YMEHHE

paboTaTh B KOMaH/ie; BOCIHUTATH YYBCTBO JINYHON OTBETCTBEHHOCTH.

CBs3b coiepkaHMs POrPaMMbl BHEYPOUYHOI 1eATEJIbHOCTH € Y4eOHbIMH
npeaMeTamMu:

Kypc BHEypouHOU NeATENbHOCTH HAECHHO M COAEPKATEIBHO CBSI3aH ¢ 0a30BBIM KypCOM
XUMHH ¥ TIO3BOJISIET MOAAEPKUBATH B3aUMOCBSI3b TEOPUU U MPAKTUKH, (POPMHUPYET YCTOMUUBYIO
MOTPeOHOCTh MPUMEHATH MOJTyYEeHHbIC 3HAHUS U HABBIKM B TIOBCEAHEBHON KU3HHU.

[IporpamMma mocTpoeHa Ha OCHOBE MeEKIPeIMETHOH MHTerpamuu ¢ GU3MKOH, MaTEeMaTHKOM,
OMOJIOTHEN U JPYTUMH €CTECTBEHHO-HAYYHBIMU TPEIMETAMH.

OcobenHocTH peajn3anumn

NPOrpamMmbI:

Bospacr o0yuarommxcs:



Oecepl;
JIEKIIVH;

CEMHUHAapHI;

[Iporpamma oprieHTHpOBaHA Ha BOCIIUTAHHUKOB B Bo3pacte 11-14 net 6e3 crenuanbHOM
MIOATOTOBKH.
DopMbl 3aHATHH:

B o6pa3oBarensHOM MPOIIECCE UCTIONIB3YIOTCS pa3IndHble (JOPMBI IPOBEICHNS 3aHATHUS:

IMPAKTUYCCKOC 3aHATUC,

XUMHUYECKUMN
IKCIIEPUMEHT;
paboTa Ha KOMIIBIOTEPE;

9KCKYpPCHUU;

BBIIIOJTHCHHUE U 3allUTa IMPOCKTOB.

TlnanupyveMble pe3viabLTAThLl 0CBOCHHSI 00YYAIOIUMHUCS NPOrpaMMbl  BHEVPOYHOM

ACATCJIBbHOCTH

JIn4HOCTHBIE pe3yJIbTaThI:

—0CO3HaBaTh €MHCTBO U LIEJIOCTHOCTh OKPYXKAIOLIET0 MUPA, BO3MOXKHOCTH €r0
MI03HABAEMOCTH M 0OBSCHUMOCTH Ha OCHOBE IOCTH)KEHUH HayKH;

—IIOCTENIEHHO  BBICTpaMBaTh COOCTBEHHOE LEJIIOCTHOE MHPOBO33PEHHE: OCO3HABAThH
HOTPEOHOCTh U TOTOBHOCTh K CaMOOOPa30BaHUIO, B TOM YHCJIE U B paMKaX CaMOCTOSITEIbHOM
JeATeIbHOCTH BHE ILIKOJIBI;

— OLICHUBATh J)KU3HEHHbIE CUTYAIIMH C TOUYKH 3pEeHUs 0€30MacHOro o0pasa *u3HU U
COXpaHEHHUs 3/I0POBbS;

—OILICHUBATh 3KOJIOTUYECKUNA PUCK B3aUMOOTHOIICHUH YeI0BEKa U IPUPOIbI.

—(opMHpOBaTh 3KOJOIMYECKOE MBIIIJICHUE: YMEHHUE OLICHHBAaTh CBOIO JEATEIIBHOCTh U
MOCTYIIKU JIPYTUX JIIOJIEH C TOUKH 3pEHUsI COXpAaHEHUs OKPY)KaIOIIeH cpeibl - TapaHTa KU3HU
1 Onaromnoyyus JiroJei Ha 3emiie.

MeTtanpeaMeTHbIMU pe3ylbTaTaMu U3ydeHus Kypca«llepBble maru B XuMUU»SABIISETCS
(opMupoBaHHUe YHUBEPCAIbHBIX YueOHbIX JeiicTBuil (VY I).

PerynasaTusubie YY /I:

— CaMOCTOSTEJILHO OOHApYXUBaTh U (POPMYIHUPOBATH YUEOHYIO IPOOIEMY, ONPEAETIATH LETb

y4eOHOM e TEIbHOCTH;



— BBIJIBUTaTh BEPCUU PEIICHUS MPOOIeMbl, 0CO3HABATH KOHEYHBIN pe3yNbTaT, BRIOUPATh U3

IIPEJIOKEHHBIX U UCKaTh CAMOCTOSITENIBHO CPEJCTBA JOCTHKEHUS LIENH;

— OCYIIECTBJIATH IeJIenojlaraHue, BKI04asi OCTAaHOBKY HOBBIX LieJIel, MpeoOpa3oBaHme

MIPaKTUYECKON 3a/1a4M B I03HABATENIbHYIO;

—COCTaBJIATh (MHAUBUAYAJIbHO WK B TPYIIIE) IJIaH PELICHUS IPOOIEMBL;

— paboTasi 1o 1JIaHy, CBEPATh CBOM ACHCTBUS C LEINBIO U, IPH HEOOXOAMMOCTH, HCIIPABIISTh

OIIMOKK CaMOCTOSTEILHO;

— YYHTBIBATh Pa3HbIC MHEHUS M CTPEMHUTHCS K KOOPIUHAIIMH Pa3IMIHbBIX TTO3UIIHH B

COTPYJHUYECTBE;

=B JIMAJIOTe C YYUTEJIEM COBEPILIEHCTBOBATh CAMOCTOSATEIBHO BhIPa0OTaHHbIE KPUTEPUU
OILICHKH.

ITo3naBaTenbnblie YY /I:

— aHAJM3UPOBATH, CPABHUBATD, KIIACCUPHUIIMPOBATH U 000011aTh (DaKThI U SABJICHUS.

BBISBIATE IPUYUHBI U CIICACTBYS MIPOCTHIX SIBIICHHH.

= OCYILIeCTBJSATH CPaBHEHUE, KJIacCU(UKALINIO, CAMOCTOSTEIHHO BBIOMpasi OCHOBaHUS U

KPUTEPUH I YKa3aHHBIX JIOTHUECKUX OIEpaluii;

— CTPOMTH JIOTHUECKOE PACCYXkACHHE, BKIIIOYAIOIIee YCTaHOBJICHUE TPUUUHHO-

CIICICTBEHHBIXCBSI3EH.

—C031aBaTh CXEMAaTUYECKUE MOJIEH C BbIIEJICHUEM CYILIECTBEHHBIX XapaKTePUCTUK 0OBEKTA.

—COCTABJSATH TE3UCHI, PA3JIMUHbIC BU/IbI IJIAHOB(IIPOCTHIX, CIOKHBIX U T.IL.).

—npeo6pa3oBbIBaTH HHPOPMAIIMIO U3 OJTHOTO BHUJIA B IPYTOM(TAOIHITy B TEKCT U TIp.).

— yMeTb OIpeeNsITh BO3MOXHbIE HCTOYHUKU HEOOXOAUMBIX CBEJICHH, POU3BOINUTH TIOUCK

uH(popMaluY, aHATM3UPOBATh U OLIEHUBAThH €€ JJOCTOBEPHOCTb.

—0000111aTh TOHSITHS - OCYILIECTBIIATH JIOTUYECKYIO OTNEPAIUIO Mepexoa OT MOHATHH C

MEHBIIUM 00bEMOM MOHATUAM C OOJIBIIUM 00HEMOM;

— CTPOUTH JIOTHUECKUE PACCYKICHUS, BKIIOYAIOIINE YCTAHOBICHHE TPHUUUHHO-CIIEICTBEHHBIX

CBsI3€EM.

— OOBSACHATH SABIEHUS, MPOIIECCHI, CBA3U U OTHOIICHHUS, BBISBISIEMBIE B XOJI€ HCCIEI0BaHUS,

OCYILIECTBIATH BbIOOp Hambosee 3 (EeKTUBHBIX CIOCOOOB pelIeHus 3aad B 3aBUCUMOCTH OT

KOHKPETHBIX YCIIOBUH.

Kommynukarusubie YY /I

- yMmeTh (opmynupoBaTh COOCTBEHHOE MHEHHE M TO3UIMIO, apryMEHTUPOBAaTh €€ U

KOOPJIMHUPOBATh €€ C TMO3WIMU TapTHEPOB B COTPYIAHHYECTBE TMPU BBIPAOOTKE OOIIETro

peuIcHu B COBMECTHOI ACATCIIBHOCTH,



— 0TOOpaXkaTh B pe4H COJCpKaHKUE COBEPIIAEMBIX JCWCTBUH, KaK B (hopMe rpoMKoii
COLIMAIM3UPOBAHHON PeUH, TaK U B (hOpMe BHYTPEHHEH peuH;
—yMETh apryMEHTHPOBAThH CBOIO TOUKY 3PECHUS;
— YMETh OCYIIECTBIIATH B3aUMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO
B3aMMOTIOMOIIIb;
—yMeTh paboTaTh B TPYIIIE - YCTAHABIUBATH pabodne OTHOIICHHUS, 3PHEKTHUBHO
COTPYIHUYATH M CITIOCOOCTBOBATH MPOAYKTUBHON KOOTIEPALIHH.
IIpeaMeTHbIMU pe3yabTaTaMM U3yUYCHHUS TIPEAMETA SBISIOTCS CICAYIOIINE YMEHHS:
—O0CO3HaHHUE POJIH BEIIECTB;
—ONpEAETATh POJIb PA3IMYHBIX BEIIECTB B MIPUPOJIC U TEXHUKE;
—0OBSCHATH POJIb BEUIECTB B X KPYTOBOPOTE;
—paccMOTpEHHE XUMUIECKUX MTPOIIECCOB;
—HCI0JIb30BaTh 3HAHUS XUMHH TIPU COOITIOICHNY TIPaBIIT UCTIOIBb30BaHMUS OBITOBBIX
XUMHUYECKHX TPEnapaToB;
— pa3nuyaTh OMacHbIe U 0€30TIaCHBIC BEIIECTBA;
—TMPUBOJAUTH IPUMEPHI XUMHUUECKUX MPOIIECCOB B IPUPOJIE;
— HaXOJUTb YEPThl, CBUAETEIbCTBYIOIINE 00 OOIINX MPU3HAKAX XUMUYECKUX MTPOLIECCOB U UX
pa3IuUsX;
—HCI0JIb30BaHUE XUMHUYECKUX 3HAHU B OBITY;
—00BSICHATH 3HAUCHUE BEILIECTB B )KU3HU U XO35ICTBE YEIOBEKA;
—00BSICHIATH MUP C TOUKH 3PEHUSI XUMUU;
—dopMHUpOBaTh MIPEACTABJICHHS O OyayIIeM npodeccunoHaIbHOM BBIOOpE.
Kpome Toro, 3aHaTus mpu3BaHbl NpOOYyAWUTH y y4alllUXCS MHTEpPEC K XHMHUYECKOM Hayke,
CTUMYJIMPOBATh JANbHEHIeE U3YyYeHUEe XUMUU. XUMHUYECKUE 3HaHUs, CHOPMUPOBAHHBIE HA
3aHATUSIX, WH(OPMALMOHHAS KyIbTypa YYalluXcCs, MOTYT OBITh HCIOJb30BaHBl MMM IS
PACKPBITUS PA3IMYHBIX MPOSBICHUM CBSI3M XUMUU C KU3HBIO.

Crnoco0b1 onpenesieHus pe3yJIbTATUBHOCTH
= Hauaneneui xonmpony (cenmadps) B BHUIE BHU3YAIbHOTO HAOJIOAEHUS IeAarora 3a
COOJIIOJICHMEM BOCIHUTAaHHUKAMU TEXHUKH O€30MacHOCTH, TIOBEAEHUEM Ipu pabore C
MOCIIEAYIOIUM 00CYKICHUEM;
= Texywjuit Konmponv (6 meuenue 6cezo0 yueOH020 200a) B BHJE BU3YaJbHOTO
HaOJIIO/IEHUsT Tearora 3a MPOLECCOM BBINIOJHEHUS YYaIlUMUCS MPAaKTHYECKUX padoT,

MPOCKTOB, THANBUAYAJIbHBIX SaﬂaHHﬁ, y4qacTusd B HpeHMeTHOﬁ HEACIIC €CCTCCTBO3HAHUA,



= ITlpomesrcymounwiit Konmpoas (memamuyeckuii) B BUAC NPeAMETHON TUArHOCTUKHU
3HaHUS JETHbMU MIPOUJICHHBIX TEM;

=  Hmozoevlit KOonmponas (maii) B BUJEC U3YUYEHUS U aHAINW3A MPOJAYKTOB TPyJa yYALIMXCS
(poekToB; cooOmIeHNH, pedepaToB), MpoIecca OPTraHU3aANUKA PAO0OTHI HAA TPOJYKTOM U
JTUHAMUKH JIMYHOCTHBIX U3MEHEHUH.

®opMbl y4éTa 3HAHMH, YMEHHH IPH peaM3alMy IPOrpaMMbl.

- Ormpoc;

- O6cyxnenue;

- CamocrosTensHas padboTa;

- TectupoBanue;

- [IpesenTtanus u 3anmTa TBOPUYECKONU pabOTHI (MPOESKTHI H JIp. ).

B koH1e yuebHoro roja 00y4aromuiics J0JHKeH BBIIOTHUTD U 3alIUTUTh MPOEKT.

Coaepskanue Kypca

I/IHCTPYKTa)K [0 TEXHHKE 0E30IaCHOCTHU MPOBOAUTCA HAa KAXXIOM 3aHATHHU NEPEA MPOBCIACHUCM

IKCTIEPUMEHTA.

1. BBenenue

1.1 Béoonoe 3anamue. 3HaKOMCTBO Y4YaIlIUXCSl C HOBBIM Y4e€OHBIM KYypCOM BO BHEYPOUYHOM

JACATCIbHOCTH.

1.2 Mecmo xumuu 6 ecmecmeo3Hanuu. 3apo>1<z[eHI/Ie XUMHUHU KdK HAYyKH. CBs3b XMMHH C

HpaKTquCKOﬁ JKHN3HBIO YCJIOBCKA.

Hpaxmuttecxaﬂ qacmis.
COSI[aHI/Ie MO3HABATCJIBHBIX KPOCCBOPAOB W APYIUX UHTCPAKTHBHBIX ynpaxcHeHHﬁ Ha
LearningAps.org niau MyTest.

2. DKcnepuMeHTAJIbHbIE OCHOBbI XUMHH
2.1 Bewyecmea. Ilpuemvt odpawgenusn c seujecmeamu.

I/IzyquI/Ie IpaBHUJI TCXHUKU 6G3OHaCHOCTI/I, MpEeaAyInpeKAAINX U 3alpeularomux
3HAKOB. HepBa;I IoMouIb. HpOTI/IBOHO)KapHBIe CpCAcCTBa 3alIUTHI.

3HAKOMCTBO C BCIICCTBAMH, BCTPCYHAOINIUMUCA B 6BITy: HoaHas HaCTOﬁKa, MCIpb,
aHIOMHHHﬁ, COJIb, MMUIICBAAd COJa, JUMOHHAA KHUCJI0TA, YKCYCHasA KUCJI0Ta, BOJa, MEIHBIN

KYIIopocC. Otnnune BCIICCTB 110 (I)I/I3I/I‘-ICCKI/IM CBOMCTBaM: arperaTHoe¢ COCTOAHHC, IBCT,



3amax, BKYC, pacTBOPUMOCTb. IlpaBmiia XpaHEHHs BeEUIECTB B JIAODOpAaTOpPHUHU.
TOKCHUYHOCTh BEIIECTB JJSl JKUBBIX OPraHU3MOB ONPEAETSCTCs UX XUMHUYECKUMHU
CBOMCTBAMH, HX CIIOCOOHOCTHIO BCTYNAaTh B XUMHUYECKHE peakuuu. IIposBieHus
TOKCHYHBIX BEIIECTB Yy UEJIOBEKA: XUMHUYECKUH O0XKOT, pazapaKeHHe CIU3UCTHIX
000JI0YeK, KaTtap IbIXaTeNbHBIX MyTEH, aJUIePrUYecKue pPEakIfH, OCTPbIe JEPMATHUTHI,
KaHIEPOTEHHOE JCHCTBHE, MOPaKEHUS OPraHOB, BO3MOXKHOCTH JIETAJIBbHBIX HCXOJOB.
[TpaBma orGopa BemiecTB (TBEpIbIC, TOPOIIKOOOPA3HBIE, KUJAKHE, BOJHBIC PACTBOPEI,
0co0oe BHUMaHue — paboTa TOJIBKO € MaJIbIMU 00bEMaMHU BELIECTB).
Tecm Ha ocHOBe 3a1aHuil U3 OTKpbITOTO Oanka GUIIU (paznen «Metoasl HO3HAHUS)
2.2 Ilpasuna o0e3onacnoii  pabomwvt npu npogedenuu Ikcnepumenma. Texnuka

Jaabdopamopnulx padom.

3HaKOMCTBO C JabOpaTOpHBIM O00OPYAOBAaHMEM: CTEKJISHHas Mocyla (XMMHUYECKHe
CTaKaHBblI, KOJ'I6I)I, BOPOHKH, ACITUTCIIBHBIC BOPOHKHU, MCpHAasd HOCY}]a), BECHI, INITAaTUBLI
JUTsl IPOOUPOK M MPUOOPOB, HATpEBATEIbHBIN MPUOOP-CIUPTOBKA, GapdopoBas mocyaa
(BBIHapI/IBaTeJ'II)HI)Ie YaliKu, TUTJIA, CTYIIKH, HIHaTeJ'II/I) u ap.

be3onacHas paboTa co creksiom, mpodkamu (IEMOHCTpaIUs PE3KH CTEKIISTHHBIX TPYOOK,
WX HarpeBaHUs JJI1 U3MEHEHUs (POpPMBI).

Ipakxmuueckas uacme.

Coopka mpubopa st moJrydeHust Ta3oB. [IpoBepka Ha TepPMETHYHOCTH. 3aKpEIUICHUE
ero Ha mratuBe. PucyHok npubopa npu nomoinu tpadapera.

2.3 Hazpesamenvnvle npuoopbl.

CruproBka. ['a3oBas ropenka. [lnutka. BoasHas Oansi. HaznaueHue HarpeBaTelIbHBIX
pruOOPOB.

N3ydeHne cnupTOBKHU: COCTaBHbIC YaCTU U UX (DYHKITHS.

['oprodee TOTUIMBO JJIsi CHUPTOBOK: ATHIIOBBIN cHpT. OCOOCHHOCTH PEaKIIMU TOPEHUS:
BbIZIeNieHHUE Teria u cBeta. Cyxoe roproyee

[IpaBuna HarpeBaHusi IPOOHUPOK ¢ BOAHBIMH PACTBOpaMHU (MPEIBAPUTEILHBIN ITPOTPEB
Bcell TIOBEPXHOCTH, 00s3aTebHBIA HAKIOH MPOOUPKH, OTBEPCTUE MPOOUPKHU «OT ceOs»,
3aKperyieHHe JIep>KaTeNst MPOOUPKH).

Hcnonp3oBanne TUrJIed TMpu MpOKaJIMBaHMU BemlecTB. Ha3zHaueHue omneparuu
MPOKaJIUBAHUA.

Ilpakmuueckas yacme.

I/I3yquI/Ie IJIaMCHH. PI/ICYHOK IJIaMCHH.



COopka mpubopa [uisi BBIIApUBAHUS COJMHM (KOJIBIIO Ha INTATHB, BBIApUBATEIIbHAS
Yaiika, BOJHBIA pPacTBOpP COJHM,  CHOHPTOBKa). PucyHox mnpubopa mnpu HOMOIIU
Tpadapera.

2.4 Yucmule gewgecmea, ocooo uucmole gewecmea. Ipumecu. Cmecu. Crioco0bl OUUCTKH
BEIIECTB OT IpuUMeced U pasgeneHus cmeced. PuibTpoBanue. lleperonka.

Kpucramnmmzauus. Paznenenue ¢ noMoIp0 Mariura, 1eIuTeIbHOM BOPOHKHU

Ipaxmuueckasn yacmeo.

1 BapuaHT: cMech pEYHOT0 IIECKa U caxapa.

2 BapuaHT: CMECh PEYHOTO MECKa M MOBApPEHHOMN COJIH.

CocTaBuTh cXeMy IOCIIEIOBATEILHOCTH oOmepauuil (pacTBopeHue, (UIbTpPOBaHUE,
BbinapuBanue). CpaBHUTb U OOCYIUTH pE3yiabTaThl ABYX BapuaHToB. OOpaTuUTh
BHMMAaHHE Ha CMECh caxapa U mecka (y HEKOTOPBIX YaIIKH MOKPBUIMCh KOPUYHEBOM
Maccoif), Ha Ba)XHOCTb YCJIOBHI NpPOBENEHHS IKCIEPUMEHTa, B JIaHHOM Clydae Ha
CBOEBPEMEHHOE MpEeKpalleHne Harpena.

2.5 Memoowt noznanus ¢ ecmecmeo3nanuu.

Ha6mronenue. DxcnepumeHT. MoenupoBaHue.

VYcnoBus npoBeneHnst HaOMIOACHUSI KaKk OCHOBHOTO METOJa MO3HaHMs. MBICIUTEIBHBIN
W peajbHBI OJKCIEPUMEHT. YHUBEpPCaJIbHbIC 3HAHMsS YEIOBEYECTBA Ha OCHOBE
HaOmoaeHua. Ousndyeckre 1 XUMHYECKHE SBJICHUS.

Ilpakmuueckas yacme.

bpoyHOBCKkOe nBWKEHHE TI0J MHUKpOockoroM. OOHapykeHue Kupa B CeMEHax
noacojHeyHuka. OOHapykeHue Kpaxmaia B kaprodene. OOHapyXeHHE YIIIEKHUCIOTO
raza B BbIJIbIXaeMOM Bo3ayxe. JloOaBlieHHe JTUMOHHOW KHCIOTHI B 4Yail. OdopmieHue

paboTHI.

Hazpanue onsiTa Kak BuITIOJIHSAIIH Yro Ha6n}0z[am/1

OOpaTuTh BHUMaHHUE HA TPAKTHYECKUE 3aJIJaHUS MPOIUIBbIX 3aHATHI. AKIIEHTHPOBATh, YTO
METO/1 HaOFOICHHUS] — OCHOBHOM METO/] MO3HAHUS.

2.6 Booa. Pacmeopwvl. Mopckas u npecnasa 6oda. buonocuueckue »ncudkocmu: KpOBb,

nuMba, KIETOYHBIH COK. DKOJIOTUYECKHE MPOOIEMbI BOJIBI. DJIEKTPOMPOBOTHOCTh KaK

CBOMCTBO pacTBOPOB 3JIEKTPOJUTOB (IIpaBuiia 0€30MaCHOCTH C JIEKTPOIIpHOOpamMH).

HpaKmuUeCKaﬂ qacmo.



OrmpezenieHde ¢ MOMOIIBIO 3JIEKTPOMPOBOJHOCTA PACTBOPOB: B KAKOM XHUMHUYECKOM
CTaKaHE€ HaXOAWTCS AUCTHIUIMpOBaHHAs Boja. JlaHbl Tpu pacTBOpa: PpacTBOp

MOBAapEHHOM COJIM, PACTBOP caxapa, AUCTHIUIMpoBaHHast Boja. OpopmiieHue paboThl.

HazBanue pactBopa Uro HabmonaeMm (3aropaercst JaMmIodka
WJIN HET)

Kak pacno3narh: B KakoM CTakaHe — JAWCTWJUIMPOBAaHHAs BOJA M pacTBOp caxapa.
JIOJKHBI IPEJUI0KUTD J1BA CII0CO0A: OpraHOJIENTUYECKUI U BbITApUBAHUE.
[Ipoext «U3rotoBnenune CaMo/IeIbHOTO npubopa JUISt HCCIIEI0BaHUs
AJIEKTPOIPOBOIHOCTH PACTBOPOBY

2.7 Maccosas 0011 pacmeopennozo 6eeujecmed, uiU NPOUEHMHAA KOHUEHMPAyUs

eeuiecmea 6 pacmeope.

BsemmuBanune. PasnoBecbl. HaBecka. MepHas mocyna (MepHble CTakaHbl, KOJOBI,
UMIUHJIPHI).

Ipakxmuueckas uacme.

[IpuroroBieHne pacTBOPOB MOBAPEHHOM COJIM 3aJaHHON KOHIIEHTPAIUH.
[IpuroroBrieHure MMITy4ero HaUTKa U3 MHUIIEBONW COJbI, JMMOHHOM KHCIIOTHI, caxapa U
aCKOpOMHOBOM KMCJIOTBI: Ka)KJas Ipynma ONpejaeiseT KOJIUYECTBO BELIECTB Ha CBOE
ycMoTpeHue. CpaBHEHHE M OOCYXJIE€HUE NPHUTOTOBICHHBIX HANUTKOB C T.3p. BKYycCa,
¢ukcaruu HabmogaeMbiX 3(PGPEKTOB, pAacUEeTOB WM BBIMOJHEHUS «HA TJIA30K»,
9KCIEPUMEHTAIBHOM KYJIbTYpBI.

2.8 Hacvlugennvle u nepecvlujeHHble pacmeopbol.

Memoouka evipawjuseanus Kpucmannoe. Monokpucrami. Kpucramimueckue Apys3bl.
UTto Takoe «3aTpaBKay.

JleMoHCTpalys MePECHIIICHHOTO PacTBOpa alleraTa HaTpusl.

Ipaxmuueckas uacme.

[IpuroToBrieHue HACBHIIIEHHBIX M MEPECHIIIEHHBIX PacTBOPOB. [IpurotoBieHre BOAHBIX
pacTBOpOB MEIHOTO KYMOpoca, XJIOpuJa HATpUs, caxapo3bl IS BbIpallMBaHUS
KpUCTAJUIOB. BhIpalinBanue KpUCTAJIOB U3 pacTBOpPa KAMEHHOM COJIM M MOJUPOBAHHOMN
COJIU: eCTh Ji pa3uuina. [louemy amns BeIpalMBaHUs KPUCTAIUIOB KAMEHHAs COJIb JIy4IIIE,
4yeM uoaupoBaHHasd. [lomydyeHHe OKpallleHHBIX KPHUCTAJJIOB COJM C HMCHOJIb30BaHUEM
MUIIEBBIX KpacuTeseil. BelpammBaHue KpUCTaUIOB MEOHOTO Kylmopoca M3 BOJHO-
CIUPTOBBIX PACTBOPOB.

3. 3HaKoMHUMCS ¢ MUPOM HAHOYACTHII



3.1 Mooenuposanue. Monenu B ecTeCTBO3HAHUM (IJI00yc, KapTbl, (U3UYECKUE MOJEIH,
OMOJIOTUYECKHE MYJSKH, KPUCTALUTMYSCKUE PEIIeTKH). MoJaen aToMOB U MOJIEKYN B

XUMHU.

IIpakxmuueckas uacme.
N3roToBnenne Mojeneil MOJIEKyYIT U3 MOAPYIHBIX cpeacTB. PaboTa BooOpakeHUsI.

3.2 Cmpoenue sewiecmeaa. Pazmepol wacmuy. Hanouacmuyot.

Ilpoexmnas 3ao0aua Ne 1. Kak y3HaThb HpUMEpHBbIE pa3Mepbl BUTAMUHHOTO JIpake
«YHneBuT», «PeBUTY, yakoBKHA KOTOPBIX PACIIOIOKEHBI y BAC HA CTOJIaX, HE OTKPhIBAs
OaHOYeK.

Ilpoexmuas 3adaua Ne 2. Y Bac Ha cTojlax HaxoJsATCS MEPHBIM HUIUHAP, KOjIba C
BOJIOM, BECHI PBIUYAKHOTO THMA C HaOOpOM pa3HOBecOB. IIpemmoxxkure crocoOb
OTIpeJIeNIeHUs] Pa3MepPOB MOJIEKYJ BOAbI (MPAKTUYECKUI U TEOPETUUECKHIN).

Bonpoc: OtHOCHUTCS 1 MOJIEKyJ1a BOABI K HaHouyacTuIam? [louemy BUpYCHl Ha3bIBAIOT
HaHOpoOOTaMU?

3.3 Konnouonvie cucmemvl: nousa, 2iuHa, npupooHvle 600bl, 8030yX OblM, MUHEPAIbI,
XJ1e0, MON0KO, Macio, Kpoes...Konnouonvie u ucmunnsie pacmeopwt. Ontudeckue
cBoicTBa: «3pdexT TuHAaNNY, «IBICHUE UCKPSAIIUXCS clioeBy». KommonaHbie 4acTuIb! U
UX pasMepel. Oxcnepumenmanvhas sadawa Ne [. Ha crtonmax: ma3epHas yka3ka W
na3epHbIi (POHAPUK C KPACHBIM JIy4OM, JABa XUMUYECKHX CTaKaHa: B OJTHOM 3aBapeHHBIN
MaKeTUK 4Yas, B JIpyroM — 4ucras Boja. [IpomycTture snyd jazepHoro QoHapuka yepes
cTakaHbl. B KkakoM cTakaHe, 1o-BaiieMy MHEHHIO, HAXOAUTCS KoJutouaHas cucrema? Ha

4YEM OCHOBBIBACTCA BallIC HpCI[HOJ'IO)KeHI/IC?

OKcnepumenmanvHas 3a0aua Ne 2. BaMm BbIJaHBI PAcTBOPHI areTaTa CBHUHIIA
Pb(CH3COQ); wu wmomumma xamus Kl, mratuB ¢ mpoOHpKaMu, CIHPTOBas TrOpeEIKa,
npoOupkoiepkatenb. B mpobupky Haneite 2 ma pactBopa Kl (BbicoTolt 2 cM) U 3aTeM
npuiteiite 2 mu pactBopa Pb(CHsCOO)2 . O6pasyercs skenthiii ocamok. Harpeiite
MpOOUPKY 10 PacTBOPEHUS OcCalka. 3aTeM OXJaJuTe MPOOUPKY OKOoJIo 2-3 MHUH U
MIOMEIIaeM B COCYJ C XOJOJHOM JensHoW Bomoi. Yto Habmomaere? UTO MpPOMCXOIUT
P BCTPAXUBAHUH MPOOUPKHU?

Wtak, BBl TONBKO 4YTO OOHAPYKUIH pA3IUYUE MEXKIYy HCTUHHBIMU pAcTBOpaMU M
KOJUIOUJHBIMU pacTBOpaMH. B TOcIeIHUX BbI HAONIOAATU MPOSIBICHUE ONMTHUYECKUX
addektoB: «dpdext Tunnans» (dxcm. 3a1. Nel) u «sIBIeHUE UCKPSIIUXCS CI0EBY» (IKCI.

3a1.Ne2).



Bompoc: Kak noka3aTtb, 4TO MBUIBHBII pacTBOp sBJIsE€TCS KosutonaHoi cucremoii? (Ilo
paccesiHMIO CBETa B pacTBOpe -KOHyC TuHIans).

YTo MpoMCXOAUT €CIIM B MBUIBHBIN pacTBOP J00aBUTH MoBapeHHY0 cotb? (IIpo3paunsbrii
MpEeXAEC PacTBOP PE3KO MYTHEET, OOpa3yroTCs KPYIHBIE XJIOMbs). 3HAKOMCTBO C
SIBJICHUSIMU KOATyJISILIUK U BbICAJINBAHUSL.

Ilpoexmuas 3a0aua Ne [.]IBa ydeHUKa MPUTOTOBUIM CMECh M3 PACTUTEIHLHOTO Macia U
BOJIBI: J00ABUB TIOJOBHHY 4YaitHOW Joxkku macia B 200 mur Boabl. OmuH W3 HUX
YTBEPKJAET, YTO MOJIyYEHHAs! CMECh SIBISIETCS] KOJUIOUTHBIM PacTBOPOM, a APYroil 3To
orpunaer. Kro mnpa? CBoll OTBET WUIIOCTPUPYWTE CHUMKAMM Ha MOOWJIBHOM
tenedone. (IlpaBer 06a yueHuka. Bee 3aBUCHT OT 0COOEHHOCTEHM MPUTOTOBIICHHS] CMECH.
Ecnu mpocro pa3zmeniars Macio B Boje, To KoHyc Tunnans He HaOmomaercs. Ecnu xe
aKTUBHO B30aNThIBaTh CMECh B T€UEHHE HEKOTOPOTO BPEMEHH, TO CMECh MYTHEET U B
TaKOM pacTBOpPE XOpOIIO BUJEH KOHYC PAacCeSHHOTO CBETa, TO €CTh MOSBISAIOTCA
MEJIKOAUCIIEPCHBIE YaCTHUIIbl KalleJIeK Macia).

BbIBoJ: KOJIOWIHBIE PACTBOPHI MOXKHO OOHAPYXHUThH MO ONTUYECKOMY TECTY «3(peKT
Tunpans», KoTopblil OOHapy>KMBaeTCs, €CIM KOJUIOWTHBbIE YAcCTHUIbI HE IPEBHIIIAIOT
JMana3oH HAaHOPa3MEpOB.

3.4 Memoowl u cpedocmea IMRUPUUECKO20 UCCTIE006AHUAA.

Ha npenpiaymux 3aHATHAX BbI BRITOTHSIM SKCIIEPUMEHTAIIBHBIE U MTPOCKTHBIC 3a/1a4H.
Kak BbI qymaere, kakue METOAbl UCCAEAOBAHMS BbI HCTIOJIb30BAIN?
1. Habmonenue. 2. Dxcniepument. 3. M3mepenue. 4. CpaBHEHHE
BcnomuuTe 3amaHus, MPOCMOTPUTE CBOM 3alMCH U MPOKOMMEHTHPYUTE HUX C TOYKH
3pEeHHsI HCIIOJIBb30BAHHBIX METOJIOB HCCeAoBaHUSA. UeM BBl MMOJIB30BAIUCH, YTOOBI
PEUINTD MTOCTABIICHHYIO MEPEl BAMU MPOOIIEMY.
IIpoexmnas 3aoaua Ne 1. Halinute, ueMy paBHa IJIOTHOCTb ATIOMUHHEBOW (OIBIH U
MEJIHOM WJIM CTaJbHOM OOJBAHKH HENMPaBUJILHOW (OPMBI, KOTOPHIE JIEKAT Ha BaIllUX
cronax. Maer obcyxaeHue.
JIomKHBI MPEUIOKUTh TUIaH PEIIeHUs JTOW 3a/ayM, ONpeNeiuTh Kakue HeO0OXOIUMBI
M3MEpUTENbHBIE MPUOOPHI AJIs PELISHUS ITOM 3a4a4u.
CpaBHUTH HaliIcHHOE 3HAYE€HHE I[UIOTHOCTH QIIOMHHHS, MEOU WIW CTald  CO
CIIPAaBOYHOM BEJIMYUHOM.

3.5Kax cmenenv usmenvueHHOCMU 6lUAem HA O0OWYI0 NIOUWLAOL CORPUKACAIOULUXCA
yacmuy. OOBEMHBIE B3pBIBBI Ha MYKOMOJIBHOM 3aBOJIE, APEBECHO-CTPYKEYHOM
npennpusaTuy. [louemy HeNmb3sl UCMOJIB30BaTh OCH3WH Ui PO3XKUTa APOB. BCIOMHUTH

«YTO TAKOC IJIOM[aib», KCAUHUIBI U3SMCPCHUA IIJIOLIAND.



Ilpoexmnas 3adaua Ne [. Y Bac Ha croylax HaxonsaTcs jaubo KyOuk PyOuka, mmbo
MaJleHbKasi YIakoBKa caxapa-paduHana. Haiinure rutomans memnoro KyOuka u oOIIyro
wiomags 9 ManbiX KyOMKOB, M3 KOTOPBIX COCTOMT OOJBIIOW KyOWK; WM LEJIOH
YIIaKOBKM caxapa W OONIyIO IUIOMAJb BCEX KYCOYKOB caxapa B ymakoBke. CpaBHHTE
3HAQUYEHMS IUIOMIAAM LEeIoW (Qurypbl u cyMmapHoW Iuiomaaun ee uyacter? Kakyro
3aKOHOMEPHOCTh MBI MOKE€M HaOII0aaTh?

3.6 Hanooovekmul u 00ycioen1eHHOCIb UX YHUKAIbHBIX CEOUCHIE PE3KUM YEeludeHUueM
naO0WAOU NOGEPXHOCMU YACMUY. HAHOYACTUIBI, HAHOIUIEHKH, HAHOBOJIOKHA,

HaHOTPYOKH, HAHOLIAPUKH, TEHAPUMEPSI, 1I€0JIUThI, KBAHTOBBIE TOUKH.

Ilpoexmnas 3adaua Ne 2. Yxo nocs uMeer miuHy 12-13 MM, a yacTulia MarHeTuTa
Fe304 — 20 M. YBemmubte ux B 1 Mmwmmapa pa3. C KakuMu 0OBEKTaMU BBl TETEPh
Oynere ux cpaBHuBaTh? Kakue ¢uznueckue BEIMUMHBI MU3MEHSIOTCS MpPU HW3MEHEHUU
JIMHEWHBIX pa3MepOB?
Ilpoexmuas 3aoaua Ne 3. Cxkonpko nuctoB Oymaru A4 BoiaeT B crakan oosemom 100
Mmi?
Kaxxnoit rpymme BoIIaHbl TUCTHI OymMarun A4 u XuMHUUYeCcKHe cTakanbl oobemMoM 100 mur.
Kaxxnas rpymnmna uier oTBeT Ha 3TOT BOIIPOC.
[Ipennaraem momoIs: COMHHUTE JUCTHI B KOMOK. CKOJBKO KOMKOB OymMaru BOLLJIO B
OVH cTakaH?
Haiigure miomanp oTaenbHOro jucta A4 ¥ Imiiomajb MOBEPXHOCTH XUMHYECKOIO
cTakaHa. Haiimute cymmMapHyIo IUI0[aib KOMKOB OyMaru, HaxoJsIIUXCs B CTaKaHe?
JlenaioT BBIBOJ: OHA OKa3aJlaCh 3HAYUTENILHO OOJIbIIIE IJION[AAN MOBEPXHOCTH CTaKaHa.
Kakum o0pa3oM Mbl yBeIMYWIM CYMMapHYK IUIOIIQJb MOBEPXHOCTH Oymaru?
(YmenblieHueM o0beMa OJHOTO JIHCTA)

3.7 Hanooo6vekmul u 00ycio61eHHOCHb UX YHUKAIbHBIX CE0UCME Pe3KUM y8eudeHuem
naowa0u nOoBepXHOCMU  Yacmuy: HAHOYACTHIIBI, HAHOIUICHKH, HAHOBOJIOKHA,

HaHOpr6KI/I, HaHOIIapuKu, ACHAPHUMCPLI, HCOJIMUTbI, KBAHTOBBIC TOYKH.

IIpoexmnas 3a0aua Ne 4.Haiiaure niomiaas cBOeH 4epernHoil KOpoOKH M CpaBHUTE €€ C
IUTOIIA/IbI0 TIOBEPXHOCTH OOJIBIINX MOJIyLIApUi U YepenHoi KopoOkH, ecnu S(kopa 6.11.)
= 2500 cm? . S(u.x)=4nr?/2, rae r=C/2nx.

OObsicHeHue: Oousblas IUIOMIAJAb OOJBIIMX MOJYIMIAPHH OOBSACHIETCS HaTU4YueM
MHOTOYHUCIIEHHBIX CKJIAJIOK.

Oxcnepumenmanvuas 3adaua. Ha cronmax HaxoAATCs — CTalbHas KHOIKA, XKeNE3HBIN

I'BO31b, KYCOYCK MEIHOM MMPOBOJIOKH, MCIHAA CKPCIIKA, I'PaHyJIbl AJIIOMUHHA U IUHKA,



IITaTUB C TMPOOMpKaMu, coisiHas KucioTa. [lomecTute mpesiokeHHBIE Tela Ha IHO
npoOHpOK M 100aBbTE 3aTEM COJIIHYIO KUCIOTY (BBICOTa CTOJI0A >KUAKOCTH MPHUMEPHO
1,5¢cm).

Onumure, 4TO Bl HAOMIOJAETE B KaXKJI0M U3 MPOOUPOK.

3HAKOMCTBO C QJICKTPOXUMHUUCCKUM PAAOM HaprDKeHI/Iﬁ METAJLJIIOB.

Haspanwne oObekTa Ha3zBanue Yto nabmromaem JleBee unm npasee
MeTania, u3 oTHOcHUTEIbpHO H2 B
KOTOPOro  CJelaH II/XUM Py
00BEKT

BBIBOI: C KHCIOTOM B3aMMOJIEUCTBYIOT METAJUIBL: ..........

C KUCJIOTOM HE B3aUMOJECUCTBYIOT METAJUIBL: ........
- 3amanue o yueOHuky M.A. AXMeToBa: 03HAKOMBTECH C TEKCTOM Ha c. 13.
- C KakuM BBl CTOJKHYJIUCH mpoTHBOpeurneM? Meap U cepedpo B HAHOCOCTOSIHUSIX
CHIOCOOHBI B3aMMOJEWCTBOBATh C KHUCJIOTaMHU. YBEIWYEHHE IUJIOUIAJAW IOBEPXHOCTU
pearupyouux 4acTUll BIUSET HE TOJIbKO Ha CKOPOCTh Peakiu (0O0bEMHbIE B3PbIBBI), HO
1 Ha XapakTep XUMUYECKUX CBOMCTB.
[IpoekT «B mounckax KOJIOUIHBIX PACTBOPOB»

4. Xummusl Ha CTPaKe 3/I0POBbSI.
4.1 Hoo. Boszzonka nnooa. Hoo uz anmexu.

lIpaxmuueckas uacme.
N3roTtoBnenune Moenu MOJIEKyIbl ofa. DiaeKTpoHHas, rpadudeckas Gpopmyna ioaa
[Ipoext «ObHapyx’eHHe Kpaxmalia B IPOIYKTaX MUTAHUSD.

4.2 «Mapzanyoexa». Ilepmanzanam kanua. Maprasen 1 €ero CTeeH! OKUCIICHUS

Ipaxmuyeckas yacmeo.
Omnpenenenre MacCOBOM JOJM KUCIOPOa B MOJIEKYJIe IepMaHraHaTa Kaiusl.
Pacder 0THOCHTENLHOM TNIOTHOCTH KUCIIOPOJIA TT0 BO3IYXY.
C6opxka npubopa sl MOIy4SHHs KUCIOPOia METOJOM BBITECHEHHUS BO3/IyXa.
DKcrepuMeHT: cOopka mpubopa As pa3loKeHus MepMaHTraHata kaius. KauecTBeHHas
peaxius Ha KUCIOPO/I.
[IBeTHBIE peakuUU C TEpPMAHraHATOM Kajius (Hamp., MEpPMaHraHaT Kaluig U CyabQUT
HaTpus, Jp.)

4.3 Ilepexucv 6000opoda. Ceoiicmea u npumenenue nepokcuoa 6000pooa. CTeTeHb

OKHCJICHUS KUCIIOPOJa B MOJICKYJIC TICPOKCHU A BOAOPOAA.

Peakius Pa3JIOKECHU ICPOKCU 1A BOAOPOaA. Kak IMPOBECTU SKCIICPHUMCHT.



Karanuzatopel. Okcun mapranmna (1V), ¢epmeHT katamasa — Karaaw3aTOpbl PEaKIUU
Pa3IoKEHUs.

IIpaxmuueckas uacme.

Oxcupn mapranma (1V): Hanucats GopMyiTy BEIIECTBA U ONPEACTUTh CTCIIEHb OKHCIICHUSI.
Tpu npoOupkH, B KaKJ0H HAXOAUTCS HECKOJIBKO MJI allTEYHOH MepeKucH Bojopoa. Bo
BTOPYIO U TpPEThbIO NMPOOHMPKU MOMECTUTE COOTBETCTBEHHO okcuja Mapranua (1V) (na

KOHYMKE ILIAaTeNs) U CBEKEHATEPThIN KapTo(enb (Ha KOHUMKE LIIaTes).

Howmep npobupku Urto nobasunu Uto Habmoaem

Hanucats ypaBHeHHe peakiiuu ¢ 0003HaYE€HUSIMHU YCIOBHH €e MPOTEeKaHusl.
[Ipoucxomut nu peakuus B nepoi nmpodupke? Ilpeanoxxure npubop A MOJTydeHUs

BOJOpPOaa IMPH pa3IOKCHNU MEPOKCHU A BOJOPOaA.

4.4 Ayemuncanuyunoean kucioma. Ackopounosas kucnoma. Kucnornocts cpempl.pH —

UHAUKATOPbI CBOUMHU PyYKaMHU.

Ipakxmuueckas uacme.
Onucanue pusnueckux cBorcTB. [IpuroroBieHne pacTBOpoB AlETHJICAUTUIINIOBOU 1
ackopOmHOBOM KkucioT. [lelictBue wuHAuKaTopoB ((deHondranenHa, JIakMyca H

METUJIOpaH’Ka) Ha UX PaCTBOPHI.

WHIUKATOPBI AleTUIICATUITUIIOBAs KACTOTa | ACKOpOMHOBAsS KHCIIOTA

®denondranenn
Jlakmyc
METUJIOPaHXK

[IpuroroBiieHrie oTBapa KpacHOW KamycTbl. HaOmrojeHue uM3MEHEHHs I[BETa OTBapa B
pasHbIX pacTBopax (YKCyCHas, JIUIMOHHAs, aCKOPOWHOBAs KHUCIOTHI, MOBapeHHAas COJIb,
ra3upoBaHHAs BOJIa, HAIATBIPHBIN CITUPT, MUILEBAs COJIA, PACTBOP MbLIA U CTUPAIBHOTO
MTOPOIIKA).

B3aumoelicTBre acKOpOMHOBO# KUCIIOTHI ¢ HoaoM. Bompoc: sl Kakux I1eneil MOXHO

HCIIOJIb30BAThH 3TY peaKI_II/IIO? (,I[J'IH O6H3py>KCHI/I$I aCKOp6HHOBOﬁ KHCJIOTBI B IIPOAYKTAX

MUTAHUA).
1 pearent 2 peareHt Uro  nabmromaem  mpH  UX
acCKOpOMHOBAs KUCJIOTa | Hox B3aMMOJICHCTBUH

dusnueckue cBONCTBA:

dusnueckne cBOUCTBA:

4.5 «3enenka» unu opunnuanmosslil 3eyensiil. 1{BeT mopomkooOpa3HOro OpUILIMAHTOBOTO

3CJICHOTIO. HpaKTI/I‘{eCKOC 3HAUYCHUC U NTOJIYYCHHC.



IIpaxmuueckas uacme.

®dusnueckue CBONUCTBA OPUIITHAHTOBOTO 3€JIEHOTO

Kak  mokazaTp  MOMIMHHOCTH  OpPWJUIMAHTOBOTO  3€JIEHOTO. IIpoBenenue
MOCIIEIOBATEIbHBIX PEAKIUi B OJAHOM MPOOHpKE ¢ OPMILTMAHTOBBIM 3€JIEHBIM: BHAYasIe
B MpOOMPKY 100aBUTh KOHIEHTPUPOBAHHOM COJSTHOW KHCIIOTBI, a 3aTeéM pacTBOpa
menourn NaOH. Odopmiierrne paboThl M0 CBOEMY YCMOTPEHHIO. 3aTeM OOCYAUTh: Kak
3auKCcHpOBaM Pe3yNIbTaThl IKCIIEPHUMEHTA (M3MEHEHHE [[BETA, BHIMTAICHUE 0CAIKA).
[Ipoekt «MOXHO aM HCHOJIB30BAaTh OpPWJUIMAHTOBBIA 3€JE€HBIM Kak HWHAMKATOP
KHCIIOTHOCTH CpPEbI»

4.6 «MblL1o uydecnoe»: X03IMCTBEHHOE U TyalIeTHOE, )KUKOE H TBEPJIOE.

Ipakxmuueckas uacme.

[elicTBue makmMyca Ha pacTBOP MbLJIa, pACTBOP CTUPAIIBHOTO MOPOIIIKA

(1oKa3aTenbCTBO WIEJIOYHOTO XapaKTepa MOIOLUX CpelacTB). M3yueHue 3THUKETOK
TBEPAOIO U KUAKOTO Mblia (pa3inyve B XMMHUYECKOM cocTaBe). PacTBopeHue Mblia B
KECTKOM U JUCTUUIHUPOBaHHOM Bosie. Dddekt Tunnmams.

[IpoekT «MbUTOBapeHUE

5. Xumus nmuum
5.1 Caxap, kpaxman, yennon103a — pOOCMEEHHUKU 2TIOKO3bL.

Uro takoe auaber. ['mukemuueckuit MHAEKC MPOIYKTOB MUTAHMS. XuMU4ecKue
MOACTACTUTENU U UX KOBapCTBO.
Ipaxmuueckas uacme.
Omnpenenenre NpoayKTOB ¢ BEICOKUM TJIMKEMHUYECKUM UHIEKCOM (paboTa ¢ Tabiuieil).
OmnpenenseM MoAcIacTUTENU: acapTam, copour .... (Pabora ¢ aTukeTKamH.
OnbIT: B3aUMOJICHCTBHE TITIOKO3bI ¢ THApoKcHIoM Meu (1), cBexkenmpuroToBICHHBIM.
HccnenoBanue n3MeHeHuUs: COAEp KaHMs TIIIOKO3bl B KPOBH TOCNe  COATaHCHPOBAHHOTO
obena u nocne ynorpednenus gactdyna: KAPUEUIKOB,YUIICOB, CIAIKUX Fa3UPOBAHHBIX
HaIlUTKOB.

5.2 Antomunuit: eenukuit u yyucacnwii. Ilouemy He cieqyeT MOJIb30BAThCA ATIOMHUHHEBON

nocynoit? ConepHuk Kanplus. Octeonopos. MeTtansl KOHCEPBHON OaHKH.

Ilpakmuyeckas paboma.
CBoiicTBa aJfOMUHMS U 00JAaCTH NMPUMEHEHUS ATIOMHMHHUS Ha OCHOBAHUH €r0 CBOICTB

(moBTopenue). CocTaBUTh TaOMUILY, KIacTEp HIIA CXEMY.



[IpoBeneHrne XUMHUECKUX pEAaKUUH, XapaKTepu3ymomux amM(pOTepHbIE CBOICTBa
COCIMHEHUH AIFOMUHUA.

OmnsbIT 1. ATIOMUHHI U COJIIHAS KUCIIOTA.

Omnplt 2. X70pua aqtOMUHUS U TUAPOKCU HATPUS

Omnpit 3. ['Mapokcua antOMUHMS U COJIIHAsE KUCIIOTa

Omnpit 4. ['Mapokcua antOMUHUS U THAPOKCU HATPUS

HaszBanue onbiTa Uto HabmoaemM YpaBHEHHE XMMHYECKOW peaKn
BeBOI: .............
[Ipoext «Ee Benm4yecTBO — KOHCEpBHas OaHKa: SKCIEPUMEHTAILHOE OTpeeIecHUE
METAJLIOBY.

5.3 Ykcycnan kucnoma. CTONOBBIA YKCyC, YKCYCHAsl DCCEHIHS, JISASHAsT YKCYCHAsI KUCIIOTA:

B 4yeM pasHuua. CBOMCTBAa YKCYCHOW KHCJIOTBI M €€ NMpUMeHeHue. PU3N0I0rn4eckoe

BO3JIEVCTBUE KUCIOTEI.

Ilpakmuueckas paboma.
CocraBiieHHE€ TIOHSATHHHOM CXEMBI: «4TO S 3HAal0 00 YKCYCHOW KHCIOTE»
(MHAMBUIYaTBHO, JIMOO B TPYIIIE).
Pacyer KOHILIEHTpalMK KUCTIOTHI P €€ pa30aBICHUU.
KucnoTHOCTh pacTBOpPOB MHUILEBOM CObI U YKCYCHOUM KHUCTIOTHI.
lNamenue numeBoM coapl YKCYCHOM KUCIIOTOM: MPU3HAKK XUMUYECKOM
peakuuu (BbIACNEHHE Tra3a, pe3KOe yBeIMYeHUE O00beMa pEeaKIHMOHHOW CMECH).
[ToBTOpUTH peakiio TamieHusi COoAbl C MCHOJB30BaHUEM HHAMKATOpa (HAIp., OTBapa
KpaCHOKOYaHHOM KarycThl). [[j1s1 yero Heo0xoaumMo ObUI0 MpUMEHEHHEe HHAUKaTopa?
OOpaTuTh BHUMaHKE, YTO BBIJICIICHHUE T'a3a YaCTO COMPOBOKIACTCS
yBENIMYEHHEM 00beMa peakIMOHHOM cMecu. Kakue mepbl MpeoCcTopoKHOCTH

HYXKHO COOJIIO/IaTh MPU MPOBEICHUH TaKUX pEaKinuii?

5.4 «Conenas nawa 3cu3nv) (HOBapeHHaH COJIb, IIOTaIl, riiyramMaT HaTpu4....... rnay6epOBa

COJIb, ME/IHBIM KyNOpocC...... )

IInmeBas coma, mnuTheBas coJa, KaJIBLIMHUPOBAHHAs COJA, KayCTHYecKas CoJa:
OJINHAKOBBIE UJIU pa3HbIe BellecTBa. KauecTBEHHbIE peakMy B XUMUU.

Ilpakmuueckasn paboma

OmnpenenuTh: Kakoe W3  BeIIeCTB  (MuIIeBas  coja, KaycTHYecKas  coja,
KaJIbLIUHUPOBAHHAS COJIA) SIBJISIFOTCS COJISIMU YTOJIBHOM KUCJIOTBI.

Omnprt 1. [leiicTBHEe HHAMKATOPAMHU.

Onmnplt 2. [leiicTBrE Ha pacTBOPHI MHUILEBON M KAYCTUUECKOMN COJIbI YKCYCHOM KUCIIOTBI



Hazsanue ombiTa Yro HabmonaeM BriBog

BriBOI: ..........
[IpoBeneHre ONBITOB MOATBEPIKIACT, YTO MUIIEBAsT COMA, KATBIIMHUPOBAHHAS COJIA — 3TO
COJIM CJIa0OM yroJIbHOM KUCIIOTHI, @ KayCTHIECKas COJla — paCTBOPUMOE OCHOBaHUE.
OO6CcyuTh, KaK JOKa3aTh OMBITHBIM IYTEM, UTO MUIIEBAsi CO/IA SBJISIECTCS KUCIOW COJIBIO.
5.5 Bpeo numpamos: mugh unu npaeoa. Ilonb3za HUTPATOB: BaKHEHINHE MUHEpaIbHBIC
yIoOpeHusl Kak MCTOYHHK a3oTa. KpyroBopoT azora. [louemy BeHeprHa  MyXOJOBKa
MOEaeT HACEKOMBIX (TaK OHA BOCIIOJIHAET HEIOCTATOK a30Ta B OOJIOTUCTBIX MECTax).
Hutpatbl B kadecTBe MHIIEBBIX KOHCEpBAHTOB. Kakue mpeBpamieHHsl MPOUCXOJAT C

HUTpaTaMH1 B OPraHu3Me 4€JI0BCKaA. A30T M ero CTEIeHH OKUCIICHMUSL.

Ipakxmuueckas uacme.

Onpenenenne MacCOBOM JI0JM a30Ta B KAJIUMHWHOM, HATPUEBOM M aMMOHMITHOM CEIUTpE.
BriBoa: kakoe u3 HUX 0oJsiee IIEHHOE a30THOE y00peHue.

[IpoexT «BausiHue a30THRIX yIOOpPEHH Ha POCT CaskeHLEeB (acosimy.

6. PaGora Hax mpoexkTamm — 5 4
1. Oman evibopa memvl, nocmanosKu yeau, 3a0a4 UCCIEO08AHUS .
2. Dman 6vi0sudCeHU 2UNOmMesbl.

3. Oman naanuposanus nymu OOCMUINCEHUS Yeaell UCCIe008aAMeNbCKUX (NPOeKmHbIX)

pabom u 8v160pa HeOOXOOUMO20 UHCMPYMEHMAPUSL.

4. Dman nposedenusi yuebH020 UCCIed08aHUS (NPOEKMHOU PpAOOmbl) C NPOMENCYMOUHBIM

KOHMPOJIeM 3a X000M GbINOIHEHUSL U KOppeKyUel pe3yibmamos.

5. Oman opopmnenus, npedcmasnenus (3awjumslt) NPOOyKmMa NPOeKmHoU pabomuol



TemaTnyeckoe mIaHupoOBaHUE

No
/11

HaszBanue paszaena

Tema 3ausaTHsA

Teopus

IIpak-
THKa

Hcnosb3zyemoe
000py/TI0BaHNE

Paznen 1.
Brenenwue. (24.)

BBogHOE 3aHATHE.

1

MecTo XUMHUH B
€CTECTBO3HAHUU

Paznen 2.
DKCIIEpUMEHTAIbHbBIE
OCHOBBI XUMUHU. (84.)

BemiecTna. [Tpuemsl
oOpareHus C
BEIECTBAMMU.

[IpaBuna 0e30macHoOM
paboThl pH
IPOBEICHUU
JKCIIEPUMEHTA.
TexHuka
71a00paTOPHBIX padoT.

HarpeBatenbHbie
pUOOPHI.

[ucTbie BemecTBa, 0060
YHCTHIE BEIIECTBA.
[Ipumecu. Cmecu.

JlaTumk
DIIEKTPOTPOBOAHOCTH,

udpoBoit
MUKPOCKOTI

MeTtoapl NO3HAHUS B
CCTCCTBO3HAHUU.

Bona. PacTBopbl.
Mopckas u npecHas
BoJia. bronornueckne
JKUJKOCTH

JlaTuuk TeMIeparypsl
[LJIATUHOBBIN

MaccoBas goJis
PacTBOPEHHOIO
BeIleCTBa, UJIHU
IIPOLIEHTHAS
KOHIEHTpALUs
BEILIECTBA B PACTBOPE

JlaTurk onTHYEeCKOI
MJIOTHOCTH

HacrpIneHHbIe "
MIEPECHILCHHbIE

pacTBOPBI.

L{udposoii
MUKPOCKOTI




Paznen 3.
3HAKOMHUMCSI C MHUPOM

HaAHOYaCTHUI]

(84.)

Mo ienupoBaHue

CTpoeHue BelecTBa.
Pa3Mepsl yacTul.
HanouacTuisl

KonnonaHbie CHCTEMEL:
11O4Ba, IJIMHA,
MIPUPOTHBIE BOJIBI,
BO3JIyX JIbIM, MUHEPAJIBI,
x71€0, MOJIOKO, MacJio,
KpoBb...Komionaneie u
VMCTUHHBIE PACTBOPHI

MeTobl U CpeacTBa
SMITUPUYECKOTO
MCCIIEI0BaHUS

Kak crenenp
M3METbYCHHOCTH BIIUSET
Ha OOIIYIO TIJIOIIA b
COTIPUKACAIOTIINXCS
YACTHI]

HaHo00BbeKTHI u
00YCIIOBICHHOCTD UX|
[YHUKAJTbHBIX CBOICTB
[PE3KHUM  yBEIUYECHHEM
[UIOIIad  MOBEPXHOCTH|
YaCTHII

Paznen 4.
XUMUS Ha CTpaKe
3I0POBBA. (64.)

Mon. Bosronka itoga.
Hon n3 antekn

CBoiiCTBa U IPUMEHEHHUE
MepoKcHa BOJIOPoia

«MapraHioBka. AITXP
[lepmanranaT xanus
[lepekuchk Bogopoa. [Tpubop s

[MOJIY4CHHA BOAOPOda

IALIETUIICATTUIIIOBAS
KHcI0Ta. ACKOpOMHOBAS
KHCJIOTa

«3eNeHKa» WIN
OpWIIITMAHTOBBIN
3EJICHBIN

«MbLI0 YyecHOE»

Jlatunk pH

Paznen 5.
IXUMUSA ITUIITHA

(54.)

Caxap, kpaxmaui,
LCIUTF0I03a —
OJICTBEHHUKH TIFOKO3BbI

IATTIOMUHUNA: BETUKUN U
[y’KacHBIN

'YKCyCHas KUCII0Ta

Jlatuuk pH, naTumnk

DJICKTPOIIPOBOAHOCTU




«CoeHas Hala KU3Hb)

Bpen HuTpaTtoB: Mud
WM TIpaBJa

JlaTunk
HIIEKTPONPOBOJHOCTH

11

Pa3nen 6.
Pabora Haj
[IPOEKTaMH.

(54.)

6. Oman 8v100pal
membvl, NOCMAHOBKU
yeinu, 3a0ay
UCCe008aHUs .

1. Dman evlosudCEHUs
2unomesul.

8. Oman naanuposanus
nymu  00CMUdICeHUs]
yeneu
UCCne008amenbCKUxX
(npoekmmwix) pabom
u 8b100pd|
Heobx00uMo20
UHCMPYMEHMAPUsL.

9. Dman  nposeodenus
YuebH020
uccne0o8anus
(npoexmmuotl
pabomul) C
NPOMENCYMOUHBIM
KOHMpOJieM 3d
X000M  8bINOJHCHUS]
u KoppeKkyueu
Dpe3yIbmamos.

10. Oman
oopmaenus,
npeocmasiieHus
(3awumoi)
npooykma
npoeKmHol pabomoi

NTOI'O:

18

16
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