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[lenTp oOpazoBaHus €CTCCTBEHHO-HAY YHOU
)51 TGXHOIIOFH‘J@CKOﬁ HaHpaBHCHHOCTI/I «Touka pocTa»
PaGouasi nporpamma
Kypca BHEYPOUHOI AesATe/IbHOCTH «IlepBble IArM B XUMHH»
GCT€CTB€HHO-Ha}/‘{HOﬁ HaHpaBHGHHOCTH

C MCIOJIb30BaHKEM 000py10BaHus LEHTPA
| «Touxa pocTa»
IS OCHOBHOTO 00111er0 00pa3oBaHus.

Cpok 0CBOEHMs Mporpammal: 1 roz (8 kmacc)

2024 r.



[HosicHuTeIbHASA 32N CKA

PabGouast mporpamma 1o BHEypouHOH JnesTensbHOCTH «llepBbie miarum B
XUMUU» JUIsl 8-X KIJIACCOB COCTABJIEHA B COOTBETCTBUU C TpeOOBaHUSMU
denepanbHOr0 TOCYIapCTBEHHOTO  00pa30BaTENIbHOTO  CTaHJAapTa  OOIIEro
00pa3oBaHMs BTOPOTO TTOKOJICHHUS:

1. [IpumepHas ocHOBHasi 0Opa3oBaTelibHAsl MporpamMma OCHOBHOTO
obmero obpa3oBanus (ogoOpeHa  pemieHHeM  (deaepalibHOTO  y4eOHO-
METOMYECKOT0 0OBEIMHEHHS 10 001eMy 00pa3oBaHHIO (IIPOTOKOJI OT 28 HIOHS
2016 r. Ne 2/16-3) — fgosreestr.ru;

2. [Tucemo MunoOpHayku ot 28.10.2015 r. Ne 08-1786 «O paboumx
mporpamMmax y4eOHBIX MPEIMETOBY;

3. [lucemo MunoOpnayku ot 12.05.2011 . Ne 03-2960 «O6
OpraHU3alNHA BHEYPOUHOH ACATEIHBHOCTI.

JlanHast mporpamMma SBJISIETCSI IIPOrpaMMoOM  OOIIEMHTEIUIEKTYaIbHOM
HarpaBieHHocTU. [Iporpamma mocTpoeHa Ha CIIECAYIONINX MPUHITUTIAX:

- Ilpunyun nayynocmu (3HAHUS OCHOBAaHBI Ha OOBEKTHBHBIX HAyYHBIX
dakrax).

- Ilpunyun nocredosamenvuocmu u cucmemamuunocmu (0Oy4eHHE OT
MIPOCTOTO K CI0KHOMY, «OT HE3HAHHUSA K 3HAHUIO, OT HEYMEHHUS K YMEHUION ).

- Ilpunyun naenaonocmu (OCYIIECTBICHUE CBSI3M MEXAY KOHKPETHBIM U

a0CTPAaKTHBIM).

- Ilpunyun ocmviciennocmu (MEPEHOC HMEIOIIUXCS 3HAHUH B HOBYIO
CUTYAIIHUIO).

- Ilpunyun cosmamenvhocmu u axkmusHocmu (MPUMEHEHHE 3HAHUN Ha
IIPAKTHUKE).

AKTYaJIbHOCTh MPOrpaMMbl OOYCJIOBJI€Ha TE€M, YTO B Y4YEOHOM IUIaHE
npeaMetry «XHUMHs» OTBEJCHO Bcero 2 yaca B Heaenmto (8 Kiacc), 4yTo Jaer
BO3MOXHOCTH C(hOPMHUPOBATH Y YUaIIMXCA JIUIb 0a30BbIE 3HAHUS IO MpeaMeTy. B
TOXKE BpeMsl BO3pacT 8-TO Kjacca SIBISETCS BAXKHBIM I MPOGECCHOHAIBHOTO
CaMOONPEAEICHUSI IIKOJIBHUKOB. BO3MOXXHO, 4YTO MPOCHYBIIWWCS HHTEpPEC K
XUMHUH MOKET TepepacTy B OyAyIIyro npodeccuto.

AKTYaJIbHOCTh JJAHHOW MPOrpaMMBbI COCTOUT B M TOM, YTO OHA HE TOJBKO
Jla€T BOCIHUTAHHUKAM MPAKTUYECKUE YMEHUS U HABBIKU, (POPMUPYET HAYAIbHBIN
ONBIT TBOPYECKOM JIESITEIBHOCTH, HO W Pa3BUBACT MHTEpEC OOydaromerocs K
AKCIEPUMEHTY, HAYYHOMY IMOHMCKY, CIIOCOOCTBYET CaMOOMPEICICHUIO YUYallluXCs,
O0CO3HaHHOMY BBIOOPY Tpodeccun. Ydamuecss CMOTYT Ha TIPaKTUKE HUCIIOIh30BaTh
CBOM 3HAHHUS Ha YPOKaX XMMHUU U B OBITY.

Ileparoruveckasi mes1ecoO0OPa3HOCTb 3aAKJII0OYAETCS B TOM, YTO 0a30BbIi
KypC IIKOJIbBHOW MporpaMMmbl IpeAycMaTpUBaeT MpakTHUUYEeCKHe padOThl, HO HX
SBHO HEIOCTAaTOYHO, YTOOBI 3aMHTEPECOBATH YYAIIMXCS B CAMOCTOSITCIIBHOM
MPUOOPETEHUN TEOPETUUECKUX 3HAHUN M MPAKTUUYECKUX YMEHUU U HaABBIKOB. J[iis
3TOr0 B Kypc «IlepBbie maru B XUMHUN» BKIIOYEHBI HauOoJiee SpKue, HarsaHbIe,
UHTPUTYIOLUE IKCIIEPUMEHTHI, CIIOCOOHBIE YBJIEYh M 3aMHTEPECOBATH YYAIIUXCS
MIPAKTUUYECKON HAYKOM XUMUEN.



B pamkax HammoHansHOTO TpoekTa «OOpa3oBaHHME» CO3JaHUE IEHTpa
€CTECTBEHHO-HAYYHOW HampaBieHHOCTH «Todka pocTay MO3BOJWIO BHEAPUTH B
nporpaMmy IUMGPOBYIO JA0OpAaTOPUI0 U KAYECTBEHHO M3MEHUTh IIPOIECC
00y4YeHHUs] XUMHH.

KonuyecTBeHHBIE HAKCIEPUMEHTHI  IMO3BOJSAT  IMOJy4YaTh JIOCTOBEPHYIO
UH(MOPMAIUIO O MPOTEKAHUH TEX WJIM MHBIX XUMHUYECKUX IPOLeccax, O CBOMCTBAX
BelecTB. Ha oOCHOBE MONMyYEHHBIX SKCHEPUMEHTAJIBHBIX JaHHBIX OOydaembie
CMOTYT CaMOCTOSITCJIBHO JIelaTh BBIBOABI, 0000IIATh pPE3yJbTATHI, BBHISBISATH
3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyaeT CImocoOCTBOBATh  ITOBBIIIICHUIO
MOTHBAIIUN 00YYICHUS IIIKOJIBHIKOB.

ey nporpammsi:

dopMUpoOBaHWE Yy VYYAIIMXCA HAYYHBIX TPEICTABICHUH O XUMHH B
MTOBCEHEBHON >KM3HM YEJIOBEKa dYepe3 NpoOYyKIeHHWEe HWHTepeca M pPa3BUTHE
po(ecCUOHaNBHBIX CKIIOHHOCTEH K IPEIMETY XUMHUSI.

3anaum:

Oobpa3oBaTesibHbIE:

. pACIIMPUTH KPYTrO30p yUaIIUXCSI O MUPE BEIIECTB;

. MCII0JIb30BaTh TCOPETUUECKHUE 3HAHUS IO XMMUU Ha MTPAKTHUKE;

. 00y4YUTh TEXHUKE OC30MTaCHOCTH MPHU BBIMOJTHEHUH XUMHUYECKHUX
peaKkuunii;

. c(opMUpPOBaTh HABBIKK BBITIOJHEHUS TPOEKTOB C UCTIOIB30BaHUEM
HKT u uudpoBoro o6opynoBaHus;

. BBISIBUTH TBOPYECKH OJIAPEHHBIX OOYJAIOIINXCSI K TTOMOYb
UM TIPOSIBUTH CEOSl.

Pa3BuBawimue:

. CIOCOOCTBOBATH PA3BUTHIO TBOPUECKUX CIIOCOOHOCTEN 00yJarOIINXCS;

. dbopmupoBats UKT-koMIIeTeHTOCTH;

BocniuraresbHble:

. BOCITUTATh CAMOCTOSITEILHOCTD IIPH BBITIOJTHEHUH PAOOTHI,

. BOCMUTATh YYBCTBO B3aMMOITIOMOIIIH, KOJUIEKTUBU3MA, YMEHUE

paboTaTh B KOMaH[I€; BOCIUTATh YyBCTBO JJUYHON OTBETCTBEHHOCTH.
CBs3b coepKaHMs NPOrPaMMbl BHEYPOYHOM JesITeJIbHOCTH C
y4eOHBIMU NpeIMeTAMH:

Kypc BHEypOYHOM HAEATENBPHOCTH HIECWHO M COJEPKATEIBHO CBS3aH C
0a30BbIM KypCOM XUMHUHU W IO3BOJSIET MOAJEPKUBATh B3aUMOCBS3 TEOPUU U
NPaKTHKH, (OPMHUpPYET YCTOWYHMBYIO MOTPEOHOCTh MPUMEHATH TOJyYEHHBIC
3HAHMS U HABBIKU B TIOBCEAHEBHOM JKU3HU.

[Iporpamma MOCTPOEHa Ha OCHOBE MeEXKINPeAMETHON MHTerpauuu C
(bU3UKOI, MaTEMATUKOM, ounomoruei 51 IPYTUMU €CTECTBEHHO-
HAay4YHBIMU TIPEAMETAMHU.

Ocol0eHHoCTH peasn3anuy MPOrpaMMbl:

Bo3pacT o0yuarommxcs:

[Iporpamma opreHTHpOBaHA HA BOCIMTAHHUKOB B Bo3pacte 14-15 net 6e3
CIIELUATIbHOM MMOArOTOBKH.

DopMbl 3aHATHH:



B o6pazoBaTenbHOM MpoIecce UCTONB3YIOTCS Pa3IMUHbIE (POPMBbI
MPOBEJCHUS 3aHATHS:

. Oecennl;

. JICKIINH;

. CEeMHHAapBHI;

. MPaKTHYECKOE 3aHATHUE;

. XUMHUYECKUH IKCTICPUMEHT;

. paboTa Ha KOMITBIOTEPE;

. IKCKYPCHH;

. BEITIOJTHCHUE 1 3aIIATa TTPOCKTOB.

Pexxum nposeaenusi: 34 yaca B rog - 1 pa3 B Hegemo. Bee 3anATHs 110
BHEYPOUHOW JICATEIIBHOCTH TMPOBOMITCA TOCJIE BCEX YPOKOB OCHOBHOIO
pacnucanusi, TPOAOJKUTENLHOCTh COOTBETCTBYET pekomeHanusm CanlluH, T. e.
40 MUHYT.

MecTo npoBeieHMsI:  3aHATHUS MPOBOJATCS B yueOHOM KaOWHETE XUMHUU
['6OY COMI Ne 1 r. Hedreropcka.

3nopoBbecOeperaromias ~ opraHuzanus — oOpa3oBaTeIBHOTO  Iporiecca
mpejmnoiaraeT MCIoib30BaHUE (GopM MW METOJ0B OOyYCHHUS, aJCKBAaTHBIX
BO3PACTHBIM BO3MOYKHOCTSIM IITKOJbHHMKA: MPAKTHUECKHE PaOOThI, SKCIIEPUMEHTHI
u Oecelbl.

Buabl AesITeJIbHOCTH: TPELYCMOTPEHBI TEOPETUUYECKHE (204.) u
npakTudeckue 3ausatus (144.).

Il1aHupyeMblie pe3yabTAThl _0CBOECHUS 00YYAIIUMUCS MPOrPAMMBI
(BHeYUe€OHOIi) BHEYPOUHOM J1€ATEJIbHOCTH
JIMYHOCTHBIE pe3yJbTaThl:

. OCO3HAaBaTh €UHCTBO U LIEIIOCTHOCTh OKPYKAIOIIET0 MUPA,
BO3MOYKHOCTH €T0 MO3HABAEMOCTH M O0BSICHUMOCTH Ha OCHOBE JOCTHXKEHUN
HAYKU;

. MOCTENIEHHO BBICTPAWBATh COOCTBEHHOE IIEJIOCTHOE MHUPOBO33PEHUE:

OCO3HaBaTb HOTpC6HOCTB U TOTOBHOCTH K CaMOO6pa3OBaHI/IIO, B TOM 4YHCIIC U B
paMKax CaMOCTOSITEIIbHOMN ACATCIBbHOCTH BHC IIIKOJIbI,

. OLICHUBATh )KU3HEHHbBIE CUTYALIMH C TOUYKHU 3pEHUsI 0€30ITaCHOTO
o0pasa KU3HHU U COXPAHEHUS 310POBbS;

. OLICHUBATh YKOJIOTMYECKUI PUCK B3aUMOOTHOIICHUH YeJI0BEKa U
IPUPOBIL.

. (opMHpPOBaTh HKOJIOTUYECKOE MBIIIJIEHUE: YMEHHE OLIEHUBATH CBOKO

NEeATENbHOCTh W TOCTYNKM JPYTUX JIIOAEH C TOYKM 3pEHUs COXpPaHEHUs
OKpPY’KaloIllel Cpe/ibl - rapaHTa >KM3HU U OJIaronoiayyus JoAeil Ha 3emIe.
MeTanpeaMeTHBIMU pPe3yJIbTaTaMK U3ydeHUs Kypca «llepBbie maru B
XUMHI» SBISIETCS POPMUPOBAHUE YHUBEPCAIBHBIX yueOHbIX nercTBuit (YY ).
PeryasituBubie YY/:
. CaMOCTOSITENIbHO OOHAPYKUBATh U (POPMYJIUPOBATh YUEOHYIO
npobJieMy, OIPENENATh Lelb Y4eOHOM e TeNbHOCTH;



. BbBIABUTI'aTb BCPCHUHN PCIICHUA HpO6HCMBI, 0CO3HaBaTh KOHCUHBIN
pe3yiIbTar, BBI6I/IpaTb N3 IIPCIIOKCHHBIX 1 UCKATb CaAMOCTOATCIIBHO CPCACTBA
JOCTHXKCHMS I CIIN,

. OCYIIECTBIISITh 1eJIernolaraHie, BKIII0Yasi MOCTAHOBKY HOBBIX IIEJIEH,
npeoOpa3zoBaHue MPAKTUYECKOM 3a/1a4i B TO3HABATEIBHYIO;

. COCTaBJISITh (MHIMBUIYAIHbHO WUJTU B TPYIIIE) IJIaH PEIICHMUS
poOIeMBI;

. paboTas 10 TUTaHy, CBEPATh CBOM JICUCTBUS C IICNIBIO U, IPU
HEO0OXOIMMOCTH, UCTIPABIIATEH OMNOKHA CAMOCTOSTENHHO;

. YYHUTHIBATh Pa3HbIE MHEHUS U CTPEMHUTHCS K KOOPIUHAIINH PA3THIHBIX
MO3UIIAN B COTPYIHUICCTRBE;

. B JIMAJIOTE C YYUTEIEM COBEPIICHCTBOBATH CAMOCTOSITEIILHO

BBIPAOOTAHHBIC KPUTEPUU OIICHKH.
ITo3naBarteabHbie YY/I:

. aHAJU3UPOBATH, CPABHUBATH, KJIacCU(DUIIUPOBATH U 0000IIATH
(axThl U sBIIEHUS. BBISBIATD TPUYMHBI U CIIEICTBHS IPOCTHIX SBICHHA.

. OCYLIeCTBJIATH CPaBHEHUE, KIACCU(PUKAINIO, CAMOCTOATEIBHO
BBIOMpAsi OCHOBAHUS U KPUTEPUU JJIS1 YKAa3aHHBIX JIOTHYECKUX OTEepaIiuii;

. CTPOHUTH JIOTUYECKOE PACCYK/ICHUE, BKIOYAIOIIEE YyCTAHOBICHHUE
PUYUHHO-CJIEICTBEHHBIX CBSI3CH.

. €031aBaTh CXEMaTHUYECKUE MOJIETH C BBIJCIICHUEM CYIIIECTBEHHBIX
XapaKTEPUCTUK OOBEKTA.

. COCTABJISITh TE€3HCHI, PA3TUYHBIC BUBI TUNIAHOB (TIPOCTHIX, CIIOKHBIX U
T.IL.).

. npeodpa3zoBbIBaTh HH()OPMALIMIO U3 OJJHOTO BHUJIA B APYTOH (TabIHUILy
B TEKCT U TIp.).

. yMeTb ONPEJENISITh BO3MOXKHBIE ICTOYHUKU HEOOXOAUMBIX
CBE/ICHUH, TPOU3BOANUTH TIOMCK MHPOPMALINH, aHATU3UPOBATH U OIICHUBATH €€
JIOCTOBEPHOCTb.

. 000011aTh MOHATHUS - OCYUIECTBIIATH JOTMUYECKYIO ONEPALIUIO
nepexo/ia OT HOHATUN C MEHBIIUM 00BEMOM MOHATHUAM C OOJIBIINM 00BEMOM;

. CTPOUTH JIOTUYECKUE PACCYKICHHS, BKIIIOUAIOIIME YCTAHOBIICHNE
PUYUHHO-CJIEICTBEHHBIX CBSI3CH.

. OOBSICHATH SIBICHUS, MPOIIECCHI, CBSI3U U OTHOIICHHUS, BBISBIISIEMbIC B

XO0JIe MCCIEOBaHMS, OCYIIECTBIATh BBIOOp Hambosee 3(PGeKTHBHBIX CITOCOO0OB
pEIIeHUs 33a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH.

KommynukaTusubie YV I

. yMeThb  (OpPMYyITUpOBaTH COOCTBEHHOE MHEHHME U  MO3UIIHIO,
apryMEHTUPOBAaTh €€ M KOOPAMHHUPOBATH €€ C TO3UIMH TapTHEPOB B
COTPYJIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM IEATEIHHOCTH;

. 0TOOpaXKaTh B pEYM COJIEP’)KAHUE COBEPIIIACMBIX JICHCTBUH, KaK B
dbopme rpOMKOI COIMATU3UPOBAHHON peuH, Tak U B (OpMe BHYTPEHHEHN peun;

. YMETh apryMEHTHUPOBATh CBOKO TOUKY 3PEHUS;

. YMETh OCYIIECTBIISATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B

COTPYAHHUYICCTBC HCO6XOI[I/IMYIO B3aMMOIIOMOIb,



. yMeTh paboTaTh B TPYIMIIE - YCTAaHABIUBATH paOOYMe OTHOLICHUS,
3¢b(HEKTUBHO COTPYIHUYATH U CITOCOOCTBOBATH MPOYKTUBHOM KOOTIEpAIUH.

IIpeaMeTHBIMH pe3yJibTaTAMM W3YUYCHUS TPEAMETA SBIISIIOTCS CIIEIYIOIINE
YMEHHSL:

. OCO3HAHHUC POJIK BCIICCTB,

. OIIPCACIIATE POJIb PA3JIIMYHBIX BCHICCTB B IIPUPOAC U TCXHUKC,
U 00BACHATH POJIb BCIICCTB B UX KPYT'OBOPOTC,

o pPacCMOTPCHHUC XUMHNUYCCKHUX ITPOLCCCOB,

° HCIIOJIb30BAaTh 3HAHWA XUMUHU ITIPH CO6J'IIOI[GHI/II/I IIpaBuI

HCIOIL30BaHUS OBITOBBIX XMMHUYECKUX IpcraparoB;
— pas3indaTh OIMACHBIC U Oe3omacHbIe BCIICCTBA,

. MIPUBOUTH MPUMEPHI XUMUYECKUX TIPOIIECCOB B TIPUPO/IE;

. HaXOJIUTh YEPTHI, CBUACTEIbCTBYIOMNE 00 OOIIMX MPU3HAKaX
XUMHUYECKHUX MPOILIECCOB U UX PA3ITHUMSIX;

. HCIIO0JIb30BaHNE XUMUUYECKUX 3HAHUH B OBITY;

. O0OBSICHSTH 3HAYEHHE BEIIECTB B )KU3HU U XO3SMCTBE YEIOBEKA,

. OOBSICHATH MUP C TOUKH 3PEHUS XUMHH;

. dbopMUpOBaTh MPEJCTABICHHUS 0 OyaymeM npodeccnoHaIbHOM
BBIOODE.

Kpome ToroO, 3aHATHS TpHW3BaHBl MPOOYAWTh Yy YYAIIMXCA HMHTEPEC K
XUMHAYECKON HAyKe, CTUMYJIMPOBATh JAJbHEUIIEE U3yUCHUE XUMUN. XUMHUYECKHE
3HaHMs, CHOPMHUPOBAHHBIC HA 3aHATHIX, HHPOPMAIIMOHHAS KYJIbTypa yYalIuxcs,
MOTYT OBITh MCHOJB30BaHBI UMHU JJISI PACKPBHITHS PA3IMYHBIX MPOSBICHUHA CBSI3U
XUMHUH C KU3HBIO.

OcHoBanueM /i BblAeJeHUA  TPeO0OBaHUIlT K YPOBHIO
NMOArOTOBKM  OOy4yarloIMXCs  BBICTYNaeT  OCHOBHas  oOpa3oBareibHas
nporpamma ['BOY COII Nel r. Hedreropcka.

Cnoco0bI onpenesieHus: pe3yJIbTATUBHOCTH:

. Hauanvnvtit  konmponv (cenmabdpb) B BUIEC  BU3YAJIbHOTO
HaOJIIOICHUS Tiefarora 3a coOJII0/IEHHEM BOCIIUTAHHUKAMU TEXHUKHU 0€301acHOCTH,
MOBEJICHUEM TIPU Pab0Te C MOCIETYIONIUM 00CYKICHUEM;

. Texkywuit konmponav (6 meuenHue 6cezo y4yeOHO20 200a) B BHUIL
BU3yaJIbHOTO HAOJIIOJEHUS Tiefarora 3a MPOLIECCOM BBITIOTHEHUS Y4YalllMMUCS
MPaKTUYECKUX PpabOT, NPOEKTOB, WHIAWBUAYAJIbHBIX 3aJaHUN, ydacTUs B
NpeAMETHON HeJleIe €CTECTBO3HAHUS,

. Ilpomesrccymounwiit Konmpoib (memamuuecKuii) B BUIE
PEeIMETHON JUArHOCTUKH 3HAHUS JE€ThbMU MPOUIEHHBIX TEM;
. Hmozoewlit kKonmpoip (mait) B BUJIE U3YUEHUS U aHAIN3a IPOITYKTOB

TpyAa ydamuxcs (IMPOEeKTOB; COOOIIEeHUM, pedepaToB), Mpollecca OpraHu3aluu
paboThI Ha/l MPOAYKTOM U AUHAMUKHU JTUYHOCTHBIX U3MEHEHHUM.
®opMbl Y4éTa 3HAHUH, YMEHHUH IIPU PeaIu3alMu NPOrpamMmbl.

. Ompoc;
. OO6cyxeHue;
. CamocrosTenbpHas padoTa;

. TectupoBanue;



. [Ipe3eHTanys u 3anura TBOPUYECKONM pabOTHI (ITPOSKTHI U AP.).
B KOHIIC yLIG6HOFO roaa O6y‘{aIOHIPII>'IC5I JOJIKCH BBIIIOJIHUTH U 3allIUTUTDH
IIPOEKT.
Coaep:xkanue Kypca
I/IHCTp}IKTa)K I10 TCXHUKC 663OHaCHOCTI/I IIPOBOJUTCA Ha KaXXIOM 3aHATHUHU
nepea IpOBCACHUCM SKCIICPUMCHTA.

1. Bsenenne

1. Beéoonoe 3anamue. 3HAKOMCTBO YyYAIIUXCSA C HOBBIM Y4YEOHBIM
KYpPCOM BO BHEYPOUYHOU JESATEIHLHOCTH.

2. Mecmo xumuu 6 ecmecmeo3nanuu. 3apoxxJICHIE XUMUU KaK HAYKH.

CBs13b XMMUU C TPAKTUYECKOM KU3HBIO YEJIOBEKA.

IIpakmuueckas uacmeo.

Co3nganue mO3HABATEIBHBIX KPOCCBOPJOB U JPYIMX HWHTEPAKTUBHBIX
ynpaxknenuit Ha LearningAps.org wiu MyTest.

2. JKcNnepuMeHTAIbHbIE OCHOBbI XUMHH

1. Beuwiecmea. Ilpuemot oopawienus c eewsecmeamu.

N3yuenne  mpaBuil  TEXHUKHM  O€30MACHOCTH,  MPEIYNPEKIAIONTUX
U 3anpenaronmx 3HakoB. [lepBas nomoib. [IpoTuBONON)AapHBIE CPEACTBA 3AIIUTHIL.

3HAKOMCTBO C BEILIECTBAMHU, BCTPEUAIOMIMMUCS B OBITY: HOJHAs HACTOMKA,
M€Jlb, ATFOMUHUN, COJIb, MHIIEBASI COJAQ, JIMIMOHHAS KHUCJIOTA, YKCYCHAs KHCIJOTA,
BOJa, MEIHBIH Kymopoc. OTnmume BemecTB MO (PU3WYECKUM CBOMCTBAM:
arperaTHO€ COCTOSIHHE, LBET, 3amax, BKYC, paCTBOPUMOCTh. lIpaBuna xpaHeHus
BellleCTB B JiabopaTtopuu. TOKCUYHOCTH BEHIECTB JJIA JKUBBIX OPraHHU3MOB
ONpeeNsIeTC UX XMMHUYECKHMMHU CBOMCTBaMH, UX CIIOCOOHOCTHIO BCTYIAaTh B
XuMHuueckue peakiuu. [IposiBIeHHST TOKCHYHBIX BEIIECTB y  YEJIOBEKA:
XUMHUYECKUN OXKOT, pa3IpakeHHE CIM3UCTHIX O0O0JIOUEK, KaTap JbIXaTeIbHBIX
MyTEH, aJNIEPrUYeCcKUe PEaKIHUH, OCTPbIE JIEPMaTUThI, KaHLIEPOTC€HHOE NIENCTBUE,
MOPaKEHUs OPTraHOB, BO3MOXXHOCTb JIeTaJdbHBIX Hcx0a0B. IIpaBuina orbopa
BEIIECTB (TBEp/bIE, MOPOIIKOOOpPA3HbIC, MKUIKHUE, BOJHBICE PACTBOPHI, 0C000€
BHHUMaHKE — paboTa TOJIBKO C MaJIbIMU 0ObEMaMU BEIIECTB).

Tecm na ocHOBe 3ajaHuii U3 oTkpeIToro 6anka OUIIN (pazmen «Metobl
MTO3HAHUS)

2. Ilpasuna 6e3onacunoit pabomsl npu npoeedeHuU 3IKCnepuUMeHma.
Texnuka nadopamopuvix padom.

3HAKOMCTBO C JIaDOpaTOpPHBIM OOOPYIOBAaHMWEM: CTCKIISSHHAS TIOCyda
(XUMHYECKUE CTaKaHbl, KOJIObI, BOPOHKH, JEIUTEIbHBIE BOPOHKH, MEPHAsI TIOCY/1a),
BECHI, IITATUBBI ISl TPOOUPOK U MPUOOPOB, HArPEBATENIbHBIN MPUOOP-CIUPTOBKA,
dbapdopoBas nocyza (BelapuBaTeIbHbIC YAIIKK, TUTIIN, CTYIKH, IINATENIN) U JP.

beszonacnas pabotra co CTEkJoM, MpoOKaMH (JIEMOHCTpAIUSl PE3KU
CTEKJITHHBIX TPYOOK, UX HarpEeBaHUS JIJI1 U3MECHEHHS (POPMBI).

lIpakmuueckas yacmeo.

CoOopka mpubopa s mosydeHusi razoB. [IpoBepka Ha T€pMETUYHOCTD.
3akperuieHue ero Ha mraTuBe. PucyHok mpubdopa npu nomoinu tpadapera.

3. Haczpesamenvuvie npubopol.



CrnuproBka. ['azoBasi ropenka. [lnutka. Bopasnas Oans. Hasnauenwue
HarpeBaTeNIbHbIX MPUOOPOB.

N3yyeHnne cnupTOBKHU: COCTABHBIC YACTH U UX (DYHKITHSI.

['oprouee TOMIMBO JJisi CHUPTOBOK: OTUJIOBBIA crnupT. OcoOeHHOCTH
peaKkuuu ropeHus: BblJeJIeHre Teria u ceeta. Cyxoe roprouee

[TpaBuna HarpeBaHus poOUPOK c BOJIHBIMU pacTBopaMu
(mpenBapuTEIBHBIN MPOrPEeB BCEH MOBEPXHOCTHU, 00s13aTEIbHBIN HAKIIOH MPOOUPKH,
OTBEPCTHE MPOOUPKH «OT ceOs1», 3aKpeIICHUE AePIKATENS TPOOUPKH ).

HUcnonb3oBaHue TUIEH TMpU NPOKAIMBAHWUM BemecTB. HasHadeHue
ornepanuu NpOKAITMBAHUS.

lIpakmuuecxas yacmeo.

N3yuenue nnamenn. PUCYHOK muiameHn.

COopka mpubopa uisi BbIIApWBAHUS CONMM  (KOJIBIIO HA IITaTHB,
BbITIapUBATENIbHAS YalllKa, BOJIHBIN PacTBOP COJIM, CHUPTOBKA). PucyHok mpubopa
py MOMOIIH Tpadapera.

4. Yucmovie eewecmea, 0codo uucmvie eeuwjecmea. Ilpumecu.
Cmecu. CriocoObl OUMCTKM BEIIECTB OT MpUMEced M pas3ieleHus CMeceu.
@unbsTpoBanue. [leperonka. Kpucrammmzanus. Paznenenue ¢ moMoIp0 MarHura,
JEIUTEILHON BOPOHKHU

lIpakmuuecxas yacmeo.

I BapuaHT: cMECh PEYHOI0 MECKa U caxapa.

2 BapHaHT: CMECh PEYHOI0 MTECKA U MOBAPEHHOM COJIH.

CoctaBUTh CXeMy  MOCIEOBATEIBHOCTH  oOmepauuid  (pacTBOPEHHE,
dbunbTpoBaHue, BbiapuBaHue). CpaBHUTHP W OOCYOUTh pE3yJdbTaThl JIBYX
BapuanToB. OOpaTuTh BHHMAaHHE Ha CMeCh caxapa W Tiecka (y HEKOTOPBIX
Yalikd TMOKPBUINCh KOPUYHEBOM MAaccoil), Ha Ba)XHOCTh YCJIOBHI MpPOBEICHUS
HKCHEPUMEHTA, B JAHHOM CITy4ae Ha CBOEBPEMEHHOE MPEKPALIEHUE HArPEBa.

5. Memoovt no3nanus é ecmecmeo3HaHuU.

Hab6nronenue. Dxcnepument. MojaenupoBaHue.

YcaoBusi mpoBelieHUs HaOMIOJACHUS KaK OCHOBHOTO METO/A IO3HAHMSL.
MBICIUTENBHBIA W pPEAJbHBIA  JKCIEPUMEHT.  YHHMBEPCAJIIBHBIE  3HAHMUS
YeJI0BEYECTBA Ha OCHOBE HaOMoAeHNs. PU3ndYecKre 1 XUMUYECKUE SIBJICHMUS.

lIpakmuuecxas yacmeo.

BpoyHoBckoe nBuxkeHue noj Mukpockonom. OOHapyKeHHe )Kupa B CEMEHaX
nojnconHeynnka. OOHapykeHue Kpaxmana B Kaprodene. OOHapyXeHHE
YTIIEKHUCIIOTO Ta3a B BhIABIXaeMOM Bo3ayxe. JloOaBlieHHEe JTUMOHHOW KHCIOTHI B
gait. OdopmiieHne paboThI.

Hazpanue onsiTa Kak BeITTOJIHSIIH Yro Ha6moz[a,1m

OG6paTuTh BHHMMaHHWE Ha TPAKTHYECKHE 3aJaHUS TPOILUILIX 3aHATHH.
AKIIEHTHPOBATh, YTO METO HAOIIOJECHUS — OCHOBHOM METO/] ITO3HAHHS.

6. Booa. Pacmeopvl. Mopckasa u npecnasa 6ooa. buonozuueckue
JcuoKocmu: KpoBb, JTuMda, KICTOUYHBIM COK. DKOJOTHYECKHE MPOOJIEMbI BOJIBI.
DJIEKTPONPOBOJHOCTh KAaK CBOMCTBO PAcTBOPOB  DJIEKTPOJUTOB  (IIpaBUIIA
0€30TMacHOCTH C AJIEKTPOIPUOOpaAMH).



Ipaxmuueckas uacme.

OmnpeneneHre ¢ TOMOIIBIO 3JIEKTPONPOBOJHOCTH PACTBOPOB: B KaKOM
XUMHUYECKOM CTaKaHEe HaXOJUTCS JUCTHJUIMPOBAaHHAs Boja. JlaHbI TpU pacTBopa:
pacTBOp TIOBapeHHOW COJHM, pAacTBOp caxapa, JAWCTHUIMPOBAHHAs BOJA.
OdopmieHrue paboThbI.

HasBanue pactBopa Yro HabM01aeM (3aropaeTcs JIaMII04Ka WK HET)

Kak pacro3nare: B KakOM CTakaHe — AUCTWUIMPOBAHHAS BOJA U PacTBOP
caxapa. [1omKHBI IpeUI0KUTh 1Ba CII0C00a: OPraHOJENTHUECKUNA U BBIMTAPUBAHUE.

[Ipoekt «WM3rotoBieHne camMoOAeNbHOTO MpUOOpa IS HUCCIEIOBaHUS
AIEKTPONPOBOJHOCTH PACTBOPOBY

7. Maccosasa Oona pacmeopeHHo20 eeuwiecmea, UIU NPOUEHMHAA
KOHUEeHmpauusa 6euecmea 6 pacmeope.

BsemuBanue. PasnoBechl. HaBecka. MepHas mocyna (MepHbIE CTakKaHbI,
KOJIOBI, IIMJIMHJIPHI).

lIpakmuuecxas yacmeo.

[IpuroroBneHne pacTBOPOB NOBAPEHHOM COJIM 33JaHHOW KOHIIEHTPALUH.

[IpuroroBneHre MIUMYYEro HATMTKA U3 MTUILIEBON COJIbI, JUMOHHOUW KHUCJIOTBHI,
caxapa W acKOpPOMHOBOM KHCIIOTBI: Ka)aas TpyIMma OMpeAeNsieT KOJINYECTBO
BEIIECTB Ha CBoe ycMoTpeHue. CpaBHEHHE U OOCYXJACHHE TNPUTOTOBICHHBIX
HallMTKOB C T.3p. BKyca, (pukcanuu HaOmogaeMbix 3(P(EeKTOB, pacyeToB WIIU
BBITIOJTHEHUS «HA I1a30K», SKCIEPUMEHTAIbHON KYJIbTYPBI.

8. Hacviuiennoie u nepecolujennvie pacmeopol.

Memoouka 6LIPAUUCAHUA Kpucmannoe. MoHoxpucra.
Kpucrainmuueckue apy3sl. UTO Takoe «3aTpaBKay.

JleMOHcTpanus EPECHILIEHHOTO pacTBOPA alleTaTa HaTPUsl.

lIpakmuueckas yacmeo.

[TpuroroBnenue HACBIIICHHBIX u MEPECHIIIECHHBIX pacTBOPOB.
[IpuroroBiieHMEe BOJHBIX PACTBOPOB MEIHOTO KYINOpOCa, XJIOpUAa HaTpus,
caxapo3bl ISl BBIpAllMBAHWUA KPUCTAJUIOB. BpIpamuBaHue KpPUCTAUIOB U3
pacTBOpa KaMEHHOM COJM U MOJAUPOBAHHOW COJIM: €CTh JM pasHuua. [louemy nms
BBIPAIIMBAHUSL KPHUCTAJUIOB KaMEHHas COJIb JIyylle, YeM HOJUPOBAHHAS.
[TomydyeHne OKpaIICeHHBIX KPHUCTAUIOB COJM C UCIOJb30BAHUEM ITHILIEBBIX
Kpacurelneil. BolpanuBanue KpUCTaNIOB METHOTO KyIIOopoca U3 BOJHO-CIUPTOBBIX

pacTBOPOB.
3. 3HAKOMHUMCSI ¢ MUPOM HAHOYACTHII
1. Mooenupoeanue. Monenu B ecrtecTBO3HaHUM (TI00yC, KapThl,

dusznyeckue MojeNu, OWOJOTHYECKHE MYJLSDKH, KPUCTAJUIMYECKUE PEIICTKH).
Mojienu aTOMOB U MOJICKYJT B XUMUH.

IIpaxmuueckas wacmo.

WsrotoBieHne Mojelel MOJCKYJd U3 TOIPYYHBIX cpeactB. Pabora
BOOOpaKeHUSI.

2. Cmpoenue sewecmea. Pazmepot wacmuy. Hanouacmuuypoi.




IIpoexmuas 3aoaua Ne 1. Kak y3HaTh IpUMEpPHbIE pa3Mepbl BUTAMUHHOTO
npaxe «YHAEBUT», «PeBUT», yIAaKOBKHA KOTOPBIX PACIIOIOKEHBI Yy Bac Ha CTOJAX,
HE OTKpbIBasi 0aHOYEK.

Ilpoexmnas 3a0aua Ne 2. Y Bac Ha cToJIaX HaXOJATCS MEPHBIM ITUIUH/ID,
KoJ0a ¢ BOJIOM, BEChl PHIYAKHOTO TUMA ¢ Habopom pasHoBecoB. llpemmoxure
CIOCOOBI  OMpEJEeNCHUs]  pa3MEepOB  MOJIEKYJ  BOJbI  (MpPaKTHYECKUH U
TEOPETUUYECKUI).

Bonpoc: OtHOCUTCS T MOJIeKyJia BOJbI K HaHouactuiam? [louemy BUpyChI
Ha3bIBAIOT HAHOPOOOTaMuU?

3. Konnouonwvie cucmemol: nouea, 2iuna, npupoonsvie 600bl, 6030yX
ObiM, MUHepaIbl, X1eb, MOJI0KO, MAC10, Kpoebv...Koniouonvie u ucmunnvie
pacmeopul. OnTudeckue cBorcTBa: «dppexkt TuHmans», «ABICHHE HCKPSAIIMXCS
cioeBy». KomlouiHble 4acTULIBl U UX pa3Mepbl. IKcnepumeHmanivHas 3aoava Ne
1. Ha cronax: nazepHas yka3ka W Jia3epHbId (POHAPUK C KPACHBIM JIy4OM, JIBa
XUMUYECKUX CTaKaHa: B OJJHOM 3aBAapPEHHbIN MMAKETUK Yasi, B JPYrOM — YUCTasl BOJIA.
[IpomyctuTe nyd jazepHoro QoHapuka uyepe3 cTakaHbl. B kakoM crakane, mo-
BallleMy MHEHUIO, HAXOAUTCS KoJulonaHas cucteMa? Ha yeM OCHOBBIBAaeTCs Ballle
MPEANOJIOKEHNE?

Oxcnepumenmanvras 3adaua Ne 2. Bam BBIJJaHBI PaCTBOPHI alleTaTta CBUHIIA
Pb(CH3COO), u moamna kamusi KI, mratuB ¢ mpoOupkaMu, CIUPTOBAs TOPENKa,
npoOupKoaepkatenb. B mpodupky Haneite 2 ma pactBopa Kl (BeicoToit 2 cm) u
3arem mpuieiite 2 mi pactBopa Pb(CH3COQO), . O6pa3syercst *KeAThId OCaJIOK.
Harpeiite mpoOupky 10 pacTBOPEHUS OcaaKa. 3aTeM OXJIaTUuTe TPOOHUPKY OKOJIO 2-
3 MHUH ¥ TIOMEIIaeM B COCYJ C XOJIOJHOM JeAsiHou Bojoil. Uto Habmogaere? Uto
MIPOUCXOJINUT TIPH BCTPSXUBAHUU TTPOOHUPKHU?

WUtak, BBl TONBKO YTO OOHAPYKWIM pa3IdYUE MEXKIY HCTUHHBIMU
pacTBopaMM ¥ KOJUIOMAHBIMU  PACTBOPAMH. B MOCHEAHUX  BBI
HaOMoAaI  TIposiBIIeHHE onTudeckux 3 dexToB: «ddpdext Tunmans» (dKCI. 3a.
Nel) u «saBiaeHUE UCKPAITUXCS CIIOEBY» (KCI. 3a1.No2).

Bonpoc: Kak noka3aTh, 4TO MBUIBHBIA PacTBOp SBISETCS KOJUIOUIHOU
cuctemoit? (ITo paccessHuto cBeta B pacTBope -KoHyc Tunmans).

UTO mpOUCXOIUT €CIU B MBUIbHBIA PacTBOp M00aBUTH MOBAPEHHYIO COJIb?
(ITpo3paunblii mpekae pacTBOP PE3KO MYTHEET, 0Opa3yrOTCS KPYITHBIC XJIOMbS).
3HAKOMCTBO C SIBJICHUSIMU KOATyJISIIIUU U BbICAJIUBAHUS.

llpoexmnass 3a0aua MNe [.JIBa yuyeHHMKa TPUTOTOBWIM CMECh U3
PaCTUTENILHOTO Maciia U BOJIbL: I00aBUB MOJOBUHY YalHOU J105KKK Macia B 200 mu
BOJibl. OWH W3 HUX YTBEPXKIAET, YTO MOJyYEHHAS CMECH SIBISICTCS] KOJUIOUIHBIM
pactBopoM, a apyroi 3to orpunaer. Kto mpaB? CBOMl OTBET WILIIOCTPUPYHTE
cauMKamMu Ha moOwinsHOM Tenedone. (IIpaBer 00a ydenmka. Bce 3aBucuT oT
0COOEHHOCTEH MPUTOTOBJICHUS cMecu. Ecim mpocTo pa3mMeriaTh Maciio B BOJIE, TO
konyc Tunnans ne Haobmogaetcs. Ecnu e akTUBHO B30QJITHIBATH CMECh B T€UCHUE
HEKOTOPOTO BPEMEHHM, TO CMECh MYTHEET U B TAKOM PACTBOPE XOPOIIO BHUIECH
KOHYC pacCESHHOTO CBETa, TO €CTh MOSBISIIOTCS MEJIKOJIUCIIEPCHBIE YaCTHIIbI
KareyeK Macia).



BbIBOJI: KOJUIOMIHBIE pACTBOPBI MOKHO OOHAPYKUTH [0 ONTHYECKOMY TECTY
«@dexr Tunmans», KOTOPbIA 0OHAPYKUBAETCS, €CIM KOJUIOWIHBIC YaCTHUIIbI HE
MPEBBIIAIOT IUANAa30H HAHOPA3MEPOB.

4, Memoowt u cpedcmea IMRUPULECKO20 UCC/IE008AHUAL.

Ha npeapimymmx 3aHATUAX Bbl  BBINOJNHSAIM 3KCIEPUMEHTANbHBIE U
NpOEKTHbIE 3amaud. Kak Bbl Jymaere, Kakh€ METOJbl HCCIEA0OBAaHUSA BbI
WCIIOJIb30BaIH?

1. HaGmronenue. 2. DxcnepuMent. 3. M3mepenue. 4. CpaBHEHUE

Bcnomuute 3aaHus, MpOCMOTPUTE CBOM 3aMUCH M TPOKOMMEHTUPYUTE UX C
TOYKHU 3PEHHS MCIOJb30BAaHHBIX METOJOB MCCIENOBAHMS. UeM BBl MOJb30BAIUCH,
YTOOBI PEIIUTH MOCTABICHHYIO MIEpe]l BAMU IIPOOIIeMy.

llpoexmnas 3a0aua Ne [. Haiinute, yeMy paBHa IUIOTHOCTh aJIIOMUHUEBOMN
dbonpru M METHOW WM CTANIbHOW OOJIBAHKH HEMPAaBUIBLHOW (OPMBI, KOTOpPHIE
Jexart Ha Bamux ctojiax. et obcyxaeHue.

JIOJDKHBI TIPEUIOKUTh ITUIAH PEIICHUS 3TOM 3a/add, ONPEACNINTh KaKue
HE0OXO0IMMbI U3MEPUTEITbHBIE PUOOPHI IJIs1 PEIICHUS] TOH 3aJa4H.

CpaBHUTH HAZACHHOE 3HAYEHUE TNIOTHOCTU aJTIOMUHUSA, MEAU UJIU CTalU CO
CIIPaBOYHOM BEIIMUYUHOM.

5. Kak cmenenv usmenvuennocmu eausem Ha 00wy niowadd
conpuxacatomuxca yacmuy. OOBEMHBIE B3pPBIBHI Ha MYKOMOJIBHOM 3aBOJIE,
JPEBECHO-CTPYKEUHOM Tpennpusitiu. [loueMy Henmb3s MCTONb30BaTh OCH3WH AJIS
po3kura JpoB. BCHOMHUTH «4TO Takoe€ IUIOMIA/Ib», «EAUHUIIBI HU3MEPEHUS
TUTOLLIA.

IIpoexmnas 3a0aua Ne 1. Y Bac Ha cTolax HaxoJsaTcs Tubo KyOuk Pybuka,
an0o MalieHbKasl yrakoBKa caxapa-paduHana. Haiiaure miomaap nemoro KyOuka
¥ 00IIIYIO TUIONIAAb 9 ManbIX KyOUKOB, U3 KOTOPBIX COCTOUT OOJBIION KyOUK; WU
1eJI0M YIaKOBKU caxapa W OOIIyro IUIOHIaJbh BCEX KYCOUYKOB caxapa B YIaKOBKE.
CpaBHUTE 3HAYEHUS TUIOMIAAN 1EION GUTYPHl U CYMMApHOH IUIOIIA/IA €€ YacTei?
Kakyro 3aKkOHOMEpHOCTh MbI MOKEM Ha0J101aTh?

6. Hanoobvekmot u 00ycno61eHHOCIb UX YHUKATbHBIX CEOUCME
pe3Kum  yeenuuenuem nJaAOWAOU NOGEPXHOCMU YACMUY: HAHOYACTHULIBI,
HAHOIJICHKH, HAaHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPUKHU, JTECHIPUMEPHI, IEOTUTHI,
KBAHTOBBIC TOYKHU.

llpoexmnas 3a0aua Ne 2. Yxo nocs umeetr muHy 12-13 MM, a yactuia
marHetuta Fe304 — 20 vm. YBemmusre mx B | mwumapn pa3. C kakumu
o0BeKTaMH BBI TeNeph OyneTe WX cpaBHHMBaATh? Kakue ¢u3ndeckue BETMYHHBI
M3MEHSIOTCS IPU U3MEHCHUU JIMHEUHBIX pa3MepoB?

IIpoexmuas 3aoaua Ne 3. Ckonbko JUcTOB Oymaru A4 BOWIET B CTakaH
oovemom 100 mi?

Kaxmoit rpymme BbigaHbl JUCTBI OymMarn A4 W XUMHYECKHE CTaKaHBI
oovemoM 100 mu. Kaxknas rpymnma uiieT OTBET Ha ATOT BOIIPOC.

[IpeasiaraeM MoMoIb: COMHUTE JUCTHI B KOMOK. CKOJIBKO KOMKOB Oymaru
BOIIJIO B OJIUH CTaKaH?



Haiimute miomanas otaensHOro jmcra A4 W IUIOHIAAb TMOBEPXHOCTH
XUMHUYECKOTO CTakaHa. HaiauTe cyMmapHyro IUIONIaJb KOMKOB Oymarw,
HAXOJISIUXCS B CTaKkaHe?

JlenaroT BBIBOJ: OHA OKa3ajach 3HAYMTEIbLHO OOJbIIE  TUIOHIAAU
MOBEPXHOCTHU CTaKaHa.

Kakum o00pa3zoM Mbl yBEIMYMIM CYMMapHYIO IUIONIaJb MOBEPXHOCTH
oymaru? (YMeHblIeHHeM 00beMa OJTHOTO JIUCTA)

7. Hanooovexmot u 00ycno6i1eHHOCIb UX YHUKATbHBIX CEOUCME
pe3Kum  yeenuuenuem NJAOWAOU HOBEPXHOCMU  YACMUY: HAHOYACTHULIBI,
HAHOTUICHKY, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPHUKH, JACHAPHUMEPBI, IICOTHUTHI,
KBaHTOBBIC TOYKH.

IIpoexmnas 3adaua Ne 4. Haiiaure Tuiomiaap CBOCH 4epermHOM KOPOOKU H
CpPaBHUTE €€ C IUIOIIAJbI0 IMOBEPXHOCTH OOJBIIMX TMOJYIIAPUNA H YEPEeImHOU
KOopoOku, eciu S(kopa 6.11.) = 2500 cm? . S(u.x)=4nr?/2, tae r=C/2x.

OObsicHeHue: OoJblnas IUIOHIAAb OOJIBIIUX TMOJYyMIapUi OOBICHAETCS
HAJIMYMEeM MHOTOYMCIICHHBIX CKIIAJIOK.

Oxcnepumenmanvuas 3aoaya. Ha ctonmax HaxomsTcss  cTajbHas KHOIIKA,
JKEJE3HbIN T'BO3/lb, KyCOUYEK MEIHOW MPOBOJOKH, MEJHAas CKpEeNKa, TPaHyJIbl
QTIOMUHUSA W I1MHKA, IITaTUB C MpoOMpKamu, coiyisiHas kuciorta. [lomectute
IpeUIOKEHHBIE Tela Ha JTHO MPOOMPOK U J00aBbTE 3aT€M COJIIHYIO KHCIOTY
(BpICOTA CTOJI0A KUIKOCTU MPUMEPHO 1,5¢Mm).

OnummmTe, 9TO BBl HAOTIOJAETE B KXKIOW U3 TIPOOUPOK.

3HAKOMCTBO C 3JIEKTPOXHUMHYCCKUM PsIIOM HANPSHKEHUN METAJIOB.

00BbeKTa KOTOPOTO caesiaH 00beKT | Habmromaem H> B a51/xum psiy

HazBanue Haspanue meranna, u3 Yro JleBee unu npaBee OTHOCUTEIBHO

BriBOa: ¢ KMCTOTOM B3aMMOAEHCTBYIOT METAILIBL: ..........
C KACJIOTOM HE B3aUMOJIEUCTBYIOT METAILIBL: ........

- 3aganue no yueOHnky M.A. AXMeToBa: 03HAKOMbTECHh C TEKCTOM Ha C. 13.

- C kakuM BBl CTOJKHYJIHCh mpoTuBopeuremM? Menap u cepebpo B
HAHOCOCTOSIHUSAX CIIOCOOHBI B3aMMOJICHCTBOBATh C KHUCJIOTaMH. Y BEJIMYCHUE
IJIOIIAIA TOBEPXHOCTU PEATHPYIOIIMX YAaCTHUIl BIUSET HE TOJBKO HAa CKOPOCTh
peakiuu (00beMHbBIE B3PBIBBI), HO M Ha XapaKTep XUMHUYECKUX CBOUCTB.

[TpoekTt «B nounckax KoJJIOUAHBIX PACTBOPOB

4. XuMus HA CTPaXke 310POBb.

1. Hoo. Boszonka iioda. Hoo uz anmexu.

IIpakmuueckas wacmo.

N3roToBneHre MOIETHW MOJICKYJbl Homa.  DNEKTpOHHas, rpadudeckas
dbopmyna ioaa

[IpoekT «OOHapykeHHe KpaxMalia B TPOIYKTaxX MUTAHUS.

2. «Mapzanyoekayn. Ilepmanzanam xanua. Maprasen u ero CTEINeHH
OKUCIICHUS

IIpaxmuueckas wacme.

Ornpenenenrne MaccoBOM 10U KUCIOPOJA B MOJIEKYJIE IEPMAHTaHATa KaJIHsL.

Pacder OTHOCHUTENBHON INIOTHOCTU KUCIOPOJA 1O BO3AYXY.



CoOopka npubopa 115t TOTyUYEeHHs KUCIOPO/ia METOJ0M BBITECHEHHUS BO3/IyXa.

OkcnepuMeHT: cOopka mpubopa sl pa3ioKEHUs IepMaHTaHaTa Kajwusl.
KauectBeHHas peakiusi Ha KUCIOPO.

[{BeTHBIC peaKIMU ¢ MEpPMAaHTaHAaTOM Kaius (Hamp., IEpMaHTraHaT Kajaus U
cynbpuT HaTpU, 1p.)

3. Ilepexkuce 600opooa. Ceoiicmea u npumeHeHue nepoOKcUOa
6000pooda. CTenieHb OKHUCIICHUS KHCIOPO/Ia B MOJIEKYJIE IEPOKCUIA BOJOPOA.

Peakrust pa3inokeHus mepokcuaa Boaopoa. Kak mpoBecTr SKCIIepUMEHT.

Karammzatopsl. Okcun mapranna (IV), depmeHT karanaza — KaTaau3aTopbl
peaKIuy pa3IoKEHUSI.

IIpaxmuueckas uacme.

Oxcupn mapranma (IV): HamucaTs popmMyiTy BemiecTBa M OMPEIEIUTh CTENEHb
OKHCJICHUS.

Tpu npoOupku, B KaKI0M HAXOIUTCS HECKOJIBKO MJI aNTEYHOU MEPEKHUCH
BoZioposia. Bo BTOpyt0 U TpeThi0 MPOOMPKU MOMECTUTE COOTBETCTBEHHO OKCHU]I
maprania (IV) (Ha KOHUMKe ImaTess) ¥ CBeXKeHaTepThiil kapTodens (Ha KOHYMKE
ImaTess).

Homep npobupxu Urto nobaBumim Urto nabnrogaem

Hammicats ypaBHeHHE peakiinuy ¢ 0003HaUYCHUSMH YCIOBHH €€ MPOTEKaHMUS.

[Ipoucxoaut mu peaknmsi B nepBoil mpooupke? Ilpenmoxxure mpubop s
MOJTYYEHHUsI BOJIOPO/Ia MPH PA3IOKEHUH MEPOKCHIA BOAOPOIA.

4, Auemuncanuyunosans - Kucioma. Ackopbunoeaa  Kucioma.
Kucnotnocts cpenbl. pH — HHAUKATOPHI CBOUMH PYKaMHU.

IIpaxmuueckas wacme.

Onucanue bu3znuecKux CBOWCTB. IIpurorosienue
pacTBOpPOB aleTWICAIMIIMIIOBOM M acKOpOMHOBOW KucioT. JlelicTBue
WHINKATOPOB ((heHonbTanenHa, JakMyca 1 METHJIOpaHka) Ha UX PACTBOPHI.

HHIMKATOPbI ANeTHICAININIOBAS KHCJI0TA AckopOuHoOBast
KHCJI0Ta
®denondranenn
Jlakmyc
MCTHJIOPAHK

[IpuroroBieHue oTBapa KpacHOW KamycTel. HabOmoneHnne n3MeHeHus LBeTa
OoTBapa B pasHBIX pacTBopax (YKCyCHas, JMMOHHAs, acKOpOMHOBAsl KHUCIOTHI,
IIOBApEHHAsl COJb, Ta3UpOBAHHAs BOJAA, HAIUATHIPHBIM CIHAPT, MHILEBas COJA,
PacTBOP MbLJIa U CTUPAJIBLHOTO MOPOIIKA).

B3aumoneiicTBre ackopOMHOBOM KHUCIOTHI ¢ HomoM. Bompoc: mims kakux
Hesned MOYKHO HCIOJIb30BaTh 3Ty peakuuio? (aas oOHapyXeHHUs acKOpOMHOBOM
KHCJIOTHI B IPOJTYKTaX MUTAHUS]).

1 peareHT acKOpOMHOBAas KUCJIOTA | 2 peareHT Yro  nHabmomaeM  TpH  HX
5(I B3aMMO/ICHCTBUU
Du3nyecKue CBOMCTBA: Du3ndecKue CBOMCTBA:
5. «3eneHKa» unu Opunuanmoswlii 3e/1eHblll. [BeT

MOPOIIKOOOPa3HOro  OpUIUTMAHTOBOrO 3esieHoro. IlpakTuueckoe 3HAYeHHE U
MOJIyYEHHE.




lIpakmuueckas yacmeo.

duznueckre cBoCTBa OPUILIMAHTOBOTO 3€JIEHOTO

Kak nokazaTe mMOUIMHHOCT OpWIUIMAHTOBOTO 3ejeHoro. I[IpoBenenue
MOCJICIOBATEIbHBIX PEaKIMid B OJHOW MPOOMpPKE € OPWILTMAHTOBBIM 3€JICHBIM:
BHauaje B MPOOUPKY A00ABUTh KOHIEHTPUPOBAHHOW COJSTHOM KHUCIOTHI, a 3aTeM
pactBopa menoun NaOH. Odopmienue paboThl 10 CBOEMY YCMOTPEHHUIO. 3aTeM
0o0cyanTh: Kak 3a(UKCUPOBAIIM pe3yibTaThl JKCIEpUMEHTa (M3MEHEHHE IIBETA,
BBIMAICHUE OCAIKA).

[Ipoekt «MOXHO JHM HCIONB30BaTh OPWUTMAHTOBBIM 3€NIEHBIM  Kak
VHJIMKATOP KUCITOTHOCTH CPEABD»

6. «MboL10 uyoecrnoe): X031CTBEHHOE U TyaJ€THOE, )KUAKOE U TBEPIOE.

lIpakmuuecxas yacmeo.

JlelicTBHE JIaKMycCa Ha PACTBOP MbLIA, PACTBOP CTUPATIBHOTO MOPOIIKA

(moKa3aTeNbCTBO IIEJIOYHOTO XapaKTepa MOIOIIUX CpeacTB). M3ydenue
ATUKETOK TBEPJIOTO M JKUJKOTO MbUIa (pa3auyue B XHUMHUYECKOM COCTaBe).
PactBopenue mMbliia B )KE€CTKOU U AUCTHILTUPOBaHHOU Bojie. Db dext Tunmans.

[Ipoekt «MpL1oBapeHUE»

5. XuMuA MUIIHA
1. Caxap, kpaxman, yennroa03a — poOOCMEEHHUKU 2I0KO3bl.
Uto TaKoe naderT. ['mukemuyeckuit WHJICKC MPOAYKTOB

NMUTAHUSA. XHUMHYECKHUE TMOJCIACTUTENN U UX KOBAPCTRO.

IIpaxmuueckas uacme.

OmnpeneneHre MPOIYKTOB C BRICOKUM TIMKEMHUYECKUM HHIEKCOM (paboTa ¢
TaOIUIICH).

OnpenensieM MOJCIACTUTENN: acapTam, copour .... (PaboTa ¢ aTUKeTKaMH.

OnpIT: B3aUMOJICCTBHE TJTFOKO3bI C TUAPOKCUJIOM Meu
(IT), cBexenpUTroTOBICHHBIM.

UccnenoBanne  W3MEHEHUST  COJIEP)KAHHMS  TJIIOKO3BI B KPOBH

nocJie cOaJlaHCUpOBAaHHOTO o00ena U Tmocie ynorpedienus ¢actdyna:
KUPHUEILIKOB,YUIICOB, CIaJKUX Ira3UPOBAHHBIX HAIMUTKOB.

2. Antomunuii:  eenukuit u  yycacuwuii. Ilouemy He cieayer
MOJI30BaThCs  ATIOMUHUEBOW mocyaon? CoONepHUK KaJlbIIHUS. OcTteornopos.

Merasibl KOHCEPBHOM OaHKH.

lIpakmuueckas paboma.

CBoiicTBa aMIOMUHUS U 00JaCTH MPUMEHEHUS ATIOMUHIS HA OCHOBAHUU €T0
cBoiicTB (moBTOpeHHe). COCTaBUTH TAONIHILY, KJIACTEP UITH CXEMY.

[IpoBeneHre XMMHYECKHMX pEaKIUH, XapaKTepU3yKIIHUX aM(poTepHbIe
CBOMCTBA COCAVMHECHUN aJITFIOMUHUA.

OmnebiT 1. AIFOMAHMM U COJIIHAs! KMCJIOTA.

OmneiT 2. X51opu aTFOMAHUS U TUAPOKCU HATPUS

OmneiT 3. 'napoKcua amFOMUHUS U COJISTHAsE KUCIIOTa

OmnsiT 4. 'napoKcua amOMUHUS U THIPOKCU HATPUS

BeBOI: .............

[Ipoekr «Ee BenuuecTBO — KOHCEpBHass OaHKa: HKCIEPUMEHTAJIbHOE
OIIPENICIICHUE METAIIOBY.



3. Ykcycnaa kucnoma. CtonoBslii yKCyC, YKCYCHAsl 3CCEHIMS, JIEAAHAs
YKCYCHasi KucJoTa: B 4eM pa3Huna. CBOICTBa YKCYCHOM KHUCIOTBI U €€
npuMeHeHne. PU3H0oI0rMIEeCKOEe BO3IEUCTBUE KUCIIOTBHI.

lIpakmuueckas paboma.

CocraBiieHHE TOHATUHHOM CXEMBI: «4TO sI 3Hal0 00 YKCYyCHOM
KUCJIOTe»  (MHIUBUAYAJIBHO, TUOO B TPYIIIIE).

Pacuer KoHUEHTpaIMK KUCIOTHI IPU €€ pa30aBiIeHUN.

KucnoTHOCTh pacTBOPOB MUIIIEBOM COMBI U YKCYCHOW KHUCIIOTHI.

["amenune numeBon coapl YKCyCHOM KACIOTOM: TPU3HAKA XUMHUYECKON

peakuuu (BBIAEIEHUE Ta3a, PE3KOe yBEIMYEHHE OObeMa pEeaKIMOHHON
cmecu). [loBTOpHUTH peaklMIO TameHus COAbl C HCHOJIb30BAHMEM HHIMKATOpa
(Hamp., OTBapa KpacHOKOYaHHOW KamycTel). [[ns dvero HeoOXoammo ObLIO
IIPUMEHEHUE UHAUKATOpa?

OOpatuTh BHUMaHUE, YTO BBIJICJICHUE T'a3a YaCTO COMPOBOXKIAETCSA

yBEJIMYCHHUEM oOOBbEMa pEaKIMOHHOW CMECH. Kakue Mepsl
PEIOCTOPOKHOCTU
HY>KHO COOJIIO/IaTh TP MPOBEICHUN TAKUX PEAKITUN?
4. «Conenaa wnawa dxcu3nv) (IOBapeHHAs COJb, MOTaIl, TIyTamaT
HATPHSL....... riiayoepoBa coJib, MEJIHBII KyTopoc. ..... )

[InmeBass coma, NMUTBEBAsE COAQ, KAJBLIMHUPOBAHHAs COJAA, KayCTHYECKas
COJa: OIMHAKOBBIE MJIM Pa3HbIC BelleCTBA. KaueCTBEHHBIE PEAKIIUN B XUMHUH.

IIpakmuueckas paboma

OnpenenuTh: Kakoe M3 BeWIECTB (MMILEBas CoJa, KayCTHYecKas Coja,
KaJIbLIUHUPOBAHHAS CO/IA) SIBJIIFOTCS COJIIMH YTOJIBHOM KUCHIOTBI.

OmneiT 1. /lelicTBUE MHIUKATOPAMMU.

OmnebiT 2. [leiicTBUE HA PaCTBOPHI MUILEBON U KayCTUYECKOM COIbl YKCYCHOM
KHUCJIOTBI

HasBanwue onbiTa Yro HaOIIOJaEM BriBog
BrBog: ..........
[IpoBeneHue OIIBITOB MOJTBEPKAAET, qTO0 UIIEBas coja,

KaJIbIIMHAPOBAHHAS CO/a — 3TO COJIM C1ab0i yroJIbHOW KHCIIOTHI, a KayCTHYEeCKas
C0J1a — paCTBOPUMOE OCHOBAHUE.

OO6CcynuTh, Kak J0OKa3aTh OMBITHBIM IyT€M, YTO THIIEBas COJA SIBIACTCS
KHUCJION COJIBIO.

5. Bpeo numpamoes: mug unu npagoa. 11o1p3a HUTPATOB: BAKHENIINE
MUHEpaJbHble yAOOpPEHHs KakK HUCTOYHUK azora. KpyroBopor azora. [louemy
BEHEpHMHA  MYXOJOBKa MOEJAET HACEKOMBIX (TaK OHA BOCIOJHSAET HEIOCTATOK
a3oTa B OOJIOTUCTHIX MecTax). HuTpaTbl B KauecTBe MHUILIEBBIX KOHCEPBAHTOB.
Kakue mpeBpailieHuss MpOUCXOAST C HUTpATaMU B OpPraHu3Me 4delioBeKa. A30T U
€ro CTENICHU OKUCIICHHUSI.

IIpaxmuueckas wacmo.

Omnpenenenve MaccoBOM JOJM a30Ta B KAIMHHOW, HATPUEBOM U
aMMOHUHOM cenutpe. BrIBoM: Kakoe U3 HUX 00Jiee IEHHOE a30THOE YI00pEeHHUE.

[Ipoekt «Bnusiare a30THRIX YI0OpPEHHIT HA POCT CAXKEHIIEB (HaCOTN.



6. PabGora Hax npoexkramu — 5 4

1. Oman evlb0pa membvl, NOCMAHOBKU Yelu, 3a0ay UCCIe008aHUSL .

2. Oman 8vl0BUINHCEHUS 2UNOMESBL.

3. Oman naaHUpoBaHus Nymu 0OCMUNICEHUS Yeaell UCCIe008amenbCKUux
(npoexmuwuix) pabom u 8b100pa HEOOXOOUMO20 UHCIPYMEHMAPUSL.

4. Oman npogeodenus: yuebHO20 UCCe008aHUS (NPOEKMHOU pabomvl) ¢
NPOMEINHCYMOUHBIM KOHmMpOieM 34 X000OM GblNOJHEHU U KoppeKyuell
pe3yIbmamos.

5. Oman  oopmnenus, npeocmasienusi  (3auwumol)  HPOOYKMA
NPOEeKmMHOU pabomul
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