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PaGouasmporpaMmaiaHHOTOy4e0HOTOKYPCaBHEYPOUHON IS TEIIBHOCTUPA3pab0TaHaBCOOTBETCTBUACTPEOOBAHUSIMMU:

denepanpHOorozakona 0129.12.2012Ne273«0O606pazoBannu BPoccuiickoit demepauny;

[Tpukaza Munnpocsemenus ot 31.05.2021 Ne 286 «O0
yTBEpKIeHUH(PenepaTbHOTOTOCy 1apCTBEHHOT000pa30BaTEIbHOTOCTAH IaPTAaHAYAIEHOT000IIIETO0 00pa30BaHUs»;

MeTtoan4ecknux peKOMEHAAINMN MO0 UCIIOJIb30BAHUIO U BKIIOUCHUIO
BCOJIEp>KaHUETIPOIIeCCA00yUCHUSIMBOCTTUTAHUATOCY IapCTBEHHBIXCUMBOJIOBPoCccuiickoit denepariu, HanpaBiIeHHBIX
nucbMoM Munnpocsernieaust 0T15.04.2022 Ne CK-295/06;

MeTtoauyecknx peKOMEHAAIMNA 110 YTOYHEHHIO MTOHATHS U COJIEPKAHUSIBHEYPOUHOU JIEATEIIBHOCTH B paMKax
peanu3alyyu OCHOBHBIX00IIE00pa30BaTENbHBIX IPOTPaMM, B TOM YKCJIE B YACTHU MPOCKTHOMICSITEIIbHOCTH,
HarpaBJjeHHbIX TUCbMOM MunoOpHayku ot 18.08.2017 Ne 09-1672;

Crpareruu pa3Butus BocnuTanus B Poccuiickoit @enepanuu Ha epuo
102025rona,yrBepxkaeHHopacnopsbkeHueMl [pasutenbetBaor29.05.2015N2996-
p;CI12.4.3648-20;

OCHOBHOM 0OpazoBatenbHOl porpammbl MOVY»INonaunckas «COILL.

IIporpamma BHEYpO4YHOM JeATEJIbHOCTH
«3aHUMAaTeIbHAS XUMHUA»

Hanpasnenue - OO0IIENHTEIUIEKTyaIbHOE
IIporpamma paccunrana - s yqanmxes 14-15 ner (8 xnacc)
Cpok peann3zaiuu - 1 rox

KonnuectBo yacos - 34 yacoB

AKTYaJIbHOCTh MPOrpaMMbl OOYCJIOBJICHA TE€M, YTO B YYCOHOM IUIaHE MPEAMETY « XUMHUSI» OTBEACHO BCEro 2 daca B
Henento (8 Ki1acc), 4yTo JaeT BO3MOXKHOCTh CPOPMHUPOBATh y YUalIUXCs JUIIL 0a30BbIe 3HAHUS MO MpeaMety. B Toxke Bpems
BO3pacT 8-T0 Kiacca SBISETCS BaXXHBIM JJs MPO(EecCHOHATBFHOTO CaMOONPECICHUs IIKOJIBHUKOB. B03MOXXHO, dYTO
MIPOCHYBIIUNCS UHTEPEC K XUMUU MOXKET MepepacTu B Oyaylyro npodeccuro.

AKTYaJIbHOCTb JIAHHOUW MPOTpaMMBbl COCTOUT B M TOM, YTO OHA HE TOJILKO J1a€T BOCIIMTAHHUKAM MPAKTUYECKUE YMEHUS U
HaBBIKH, (POPMHUPYET HAYAITHHBIN OIBIT TBOPUYECKOU JACSITEIBHOCTH, HO U Pa3BUBACT MHTEPEC 00YJAIOMIEroCs K SKCIIEPUMEHTY,



HAyYHOMY TIOMCKY, CIIOCOOCTBYET CaMOOIPENEICHUIO YYaIUXCsI, OCO3HAHHOMY BBIOOpPY mpodeccuu. Ydairuecs CMOTYT Ha
MIPaKTHUKE MCTIOIH30BaTh CBOM 3HAHUS HA YPOKAX XUMHHU U B OBITY.

Ilenaroruveckasi meaeco00Pa3HOCTh 3aAKJII0YAETCH B TOM, YTO 0a30BbIi KypC IIKOJIBLHON MPOTpaMMbl IPEAyCMAaTPUBAET
MPaKTUYECKUE PadOTHl, HO WX SBHO HEJOCTATOYHO, YTOOBI 3aWHTEPECOBATh YYAIMXCS B CAMOCTOSATEIHLHOM NPHOOPETCHHH
TEOPETUYECKUX 3HAHUW M NPAKTUYECKUX YMEHHMM M HaBbIKOB. Jlyisi 3Toro B kypc «llepBble miarm B XUMHM» BKIIFOYEHBI
HauOoJliee sipKue, HaTJISIHbIE, MHTPUTYIOIIHE KCIIEPUMEHTBI, CIIOCOOHBIC YBIIEYh U 3aUHTEPECOBAThH YUAIIUXCS MPAKTUIECKOM
HAYKOU XUMHEMN.

B pamkax HanmoHansHOTO TIpoekTa «O0pa3zoBaHue» CO3JaHUE IIEHTPa €CTeCTBEHHO-HAYYHOM HAMpaBIeHHOCTH « Touka pocTa
MO3BOJIMJIO BHEJPUTH B MPOrpaMmy U(PpoByIo 1ab0paTOpHIo U KaU€CTBEHHO U3MEHUTH MPOIecC 00yUeHUS XUMHUH.

KonuyecTBeHHBIE SKCIIEPUMEHTHI TTO3BOJIAT MOJMYYaTh JTIOCTOBEPHYIO HH(MOPMAITUIO O MPOTEKAHUU TE€X UM MHBIX XUMHYECKUX
mpolieccax, O CBOMCTBaX BemecTB. Ha OCHOBE TONYYEHHBIX OSKCHEPUMEHTAJIBHBIX JIaHHBIX 00y4aeMble CMOTYT

CaMOCTOATCIIbHO A€JIaTb  BBIBOJHBI, O606HlaTI) PE3yabTaThbl, BbIABJIATL 3daKOHOMCPHOCTH, YTO OAHO3HAYHO 6yz:eT
CIIOCOOCTBOBATH MOBBIIIICHUIO MOTHUBallHn O6y‘—ICHI/I$I IMKOJBbHUKOB.

Iess nporpammsi:

dopMHUpOBaHUE Yy yUAIIUXCS HAYYHBIX TPEACTABICHUNA O XUMHUH B MMOBCEIHEBHOM JKU3HU UeNIOBEKa uepe3 MpoOyKaeHue
HMHTEpeca U pa3BUTHE MPO(HECCUOHATBHBIX CKIIOHHOCTEH K TPEAMETY XUMMUSL.

3agaum:

OoOpa3oBareibHbI€:

e PACHIMPUTH KPYTO30p yUAIIUXCSI O MUPE BEIIECTB;

e HCIOJIb30BAaTh TEOPETUUECKUE 3HAHUS 110 XMMHUHU Ha NMPAKTUKE;

e OOYyYMTH TEXHUKE O€30MACHOCTH MPH BHITTOTHEHUN XUMUUECKUX PEaKIIN;

o chopMUpOBaTh HaBBIKK BBINIOJHEHHUS MPOEKTOB ¢ ucnosb3oBanueM UKT u nudpoBoro o6opynoBanus;

e BBISIBUTh TBOPUYECKHU OAAPEHHBIX 00YUYAIOIIUXCS U TTOMOYb UM TIPOSIBUTH CEO4.
PaszBuBarwiue:



e CHOCOOCTBOBATH PA3BUTHIO TBOPUECKUX CIIOCOOHOCTEHN O0yHarOIIUXCS;
o (opmupoBats UKT-koMIeTeHTOCTH;
BocnurartenbHblie:
e BOCIIUTATh CAMOCTOSITEILHOCTh IIPHU BHITIOJIHEHUU PAOOTHI;
e BOCIHUTATh YYBCTBO B3aHMMOIIOMOIIIH, KOJUIEKTUBU3MA, YMEHHE pad0TaTh B KOMaH/I€; BOCIHUTATh YyBCTBO
JIUYHON OTBETCTBEHHOCTH.

CBs3b cOIepKaHUSA IPOTPAMMBbI BHEYPOUYHOH AeSITEJIbHOCTH ¢ YUeOHBIMH MPeAMEeTAMU:

Kypc BHEypouHOU IeSITENBHOCTH HACHHO U COJAEpKaTeIbHO CBsA3aH C 0a30BBIM KypCOM XUMHUU W TO3BOJISIET
MOACP>KUBATh B3aMMOCBS3 TEOPUU M MPAKTUKHU, (OPMUPYET YCTOMUMBYIO MOTPEOHOCTb MPUMEHSATH IMOJTYyYECHHBIE 3HAHUS W
HAaBBIKU B MOBCETHEBHOMN KU3HHU.

[Iporpamma TmOCTpO€Ha Ha OCHOBE MEXIPeAMETHONH WHTerpauuu ¢ (QU3UMKOW, MaTEeMaTUKON, OWOJIOTHEH U JApYruMU
€CTECTBEHHO-HAYYHBIMU MPEIMETAMHU.
Ocob0enHocTH peajM3alu NPOrpaMMbl:
Bo3pacT o0yuaromuxcs:
[Iporpamma oprueHTHpOBaHA HAa BOCTIUTAHHUKOB B Bo3pacte 14-15 net 6e3 cnernuanbHON MOATOTOBKHY.
DopMbI 3aHATHH:
B o6pa3zoBaTenbHOM MpoIecce UCTOMB3YIOTCS Pa3IMUHbIe (POPMBI IPOBEICHUS 3aHSATHUS:
« Oecenpl;
o JICKIIWH;
e CEMHHApBIL;
o TPAKTHYECKOE 3aHSTUE;
o XUMHYECKHH DKCIIEPUMEHT;
e paboTa Ha KOMIBIOTEPE;
e DKCKYpCHUH,
e BBINIOJIHEHUE U 3AIIIUTA MPOEKTOB.
Pexxum npoBenenmsi: 34 yaca B rof - 1 pa3 B Heaemo. Bee 3aHATHS 110 BHEYPOUYHOU AEATETBHOCTU MPOBOJSATCS TMOCIE BCEX
YPOKOB OCHOBHOTO PacCIMCaHUs, TPOIOKUTEINBHOCTh COOTBETCTBYET pekoMmenaanusam CanlluH, T. e. 40 MuHyT.



MecTo npoBeaeHusi: 3aHATHS TPOBOATCS B yueOHOM kabuHere xumun ' BOY COIII Ne 1 r. Hedreropcka.
3n0poBbecOeperaroIas opraHu3amnms 00pa30BaTeIFHOrO IIpoIiecca MperoaaracT UCIoab30oBaHue GopM U METOJ0B OOyUCHHMS,
aJICKBaTHBIX BO3PACTHBHIM BO3MOYKHOCTSM IIIKOJIBHUKA: TIPAKTUIECKUE PAOOTHI, SKCIIEPUMEHTHI U OCCE/IbI.
Buabl 1eaTeIbHOCTH: TIPEyCMOTPEHBI TeopeTndyeckue (204.) u npakTudeckue 3auarus (144.).
IliaHupyemble pe3yJbTAThl _O0CBOCHHUS 00YVUAKINMMUCH NPOrPAMMBI (BHEYYe0HO) BHEYPOYHOM /1€eATEJIbHOCTH
JInuHOCTHBIE Pe3y/IbTAThI:
¢ OCO3HABATH €IMHCTBO M IIEJIOCTHOCTH OKPY>KAIOIIEr0 MUPa, BO3SMOKHOCTH €0 MO3HABAEMOCTH U 00BICHUMOCTH Ha
OCHOBE JOCTH>KEHU HAYKH;
¢ TOCTETICHHO BBICTPaUBaTh COOCTBEHHOE II€JIOCTHOE MHPOBO33PEHME: OCO3HABaTh MOTPEOHOCTh W TOTOBHOCTH K
caM000pa30BaHHUIO, B TOM YHCJIE U B pAMKaX CAMOCTOSITEIIbHOM JECSTEIbHOCTH BHE IITKOJIBL;
e OIICHUBATD KU3HEHHBIC CUTYAIIMH C TOYKHU 3pEHUsI 0€30MaCHOTO 00pa3a KU3HU U COXPAHEHUS 3I0POBbS;
e OILICHUBAThH IKOJIOTHYECKUM PUCK B3aUMOOTHOIICHUH YEJIOBEKA U MPUPOIBI.

o (opMHpPOBATH PKOJOTUYECKOE MBIIIJICHUE: YMEHUE OIEHUBATh CBOIO JIESITEIBHOCTh M MOCTYIKU APYTUX JIIOJEH C
TOYKH 3PEHUSI COXPAHEHUSI OKPY>KAIOIIEH Cpeibl - TapaHTa KU3HU U OJIaromnoyuus Jiroiei Ha 3emiie.

MeTanpeaMeTHBIMU PE3yJIbTaTaMH H3ydeHUs Kypca «llepBbie maru B XuMum» sSBIsIeTCS POPMUPOBAHUE YHUBEPCATTLHBIX
yueoHbIx naericteuit (YVY]I).
PeryasituBubie YY/:

¢ CaMOCTOSITEJIbHO OOHAPYKHUBATh U GOPMYITHPOBATH YUEOHYIO MTPOOIEMY, ONIPEACIATh 1eIb YUeOHOU NeaTeTbHOCTH;

e BBIJIBUTATh BEPCUH PEIICHUs MTPOOJIEMBI, 0CO3HABATH KOHEUHBIHN pe3yJIbTaT, BRIOUPATh U3 MPEAJIOKEHHBIX U UCKATh
CaMOCTOSITEJIBHO CPENICTBA TOCTUKEHUSI LIETIH;

e OCYIIECTBIIATH IEJIEN0JIaraHue, BKITF0Uast MOCTAHOBKY HOBBIX IIEJIEH, TpeoOpa3oBaHue MPAKTUUECKON 3a/1a4u B
MO3HABATEIbHYIO;

e COCTaBIATH (MHAMBUAYAJIHLHO WU B TPYIIE) TUTAH PEIICHUS IPOOJIEMBIL;
« paboTas 1o TUIaHy, CBEPATh CBOM JICUCTBUS C IEJIBIO U, P HEOOXOIUMOCTH, UCTIPABIIAThH OIMIMOKHA CAMOCTOSITENIBHO;
¢ YUUTBHIBATh PA3HbIC MHEHHUS U CTPEMUTHCS K KOOPAMHAIIUM PA3JIMYHBIX MTO3UIIUN B COTPYAHUYECTBE;

e B JMAJIOre C YUUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITEILHO BEIPAOOTAHHBIC KPUTEPHUH OLICHKH.

ITo3naBaTeabHbie YY/I:



e aHAJM3MPOBATh, CPABHUBATH, KJIaCCU(DHUIIMPOBATH N 00001IaTh (PAKTHI U SBICHUS. BBISBISATH TPUYUHBI U CIICICTBUS
MPOCTHIX SIBIICHUMU.

¢ OCYLUECTBJSATH CPaBHEHHE, KJIACCU(PUKALINIO, CAMOCTOSTEIILHO BBIOUPAst OCHOBAHUS U KPUTEPUU JJIs1 yKa3aHHBIX
JIOTUYECKUX ONEPALH;

¢ CTPOMTH JIOTHYECKOE PACCYKEHUE, BKIIFOUAIOIIEE YCTAHOBICHUE NPUUMHHO-CIIEICTBEHHBIX CBS3EH.
e C03/1aBaTh CXEMaTUUYECKHE MOJICIH C BBIJCICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
e COCTABJIAAITH TE€3HUCHI, PA3JIUYHBIC BUbI INIAHOB (MPOCTHIX, CIIOAKHBIX U T.I1.).
e mpeoOpa3oBbIBATL UHPOPMAIUIO U3 OJHOTO BUJIA B Ipyroi (TabiauIly B TEKCT U Mp.).

e YMETH OIIPCACIATh BOSMOXHBIC HCTOYHHUKHN HGO6XOI[I/IMI>IX CBGHGHHﬁ, IIPOU3BOAUTH ITOUCK HH(i)OpMaIII/II/I,
AHAJIM3UPOBATb U OLICHUBATDH e€ AOCTOBCPHOCTD.

e 0000IIaTh MOHITHUS - OCYIIECCTBIIATH JJOTHYSCKYIO OIIEPAIHIO MePeXoa OT MOHITHI ¢ MEHBIIIHNM 00BEMOM ITOHITHAM
¢ 0oabmMUM 00BEMOM;

e CTPOHUTDH JIOTHMUICCKUC PACCYKACHUA, BKIIIOYAIOINNEC YCTAHOBJIICHUC ITPUYMHHO-CIICACTBCHHBIX CBSI3CH.

o OOBSCHATH SBJCHUS, MPOIECCHI, CBSI3W M OTHOIICHHS, BBISBISIEMBIC B XOJI¢ MCCIICIOBAHUS, OCYIIECTBISATH BBHIOOD
HanOosee 3 PEKTUBHBIX CIOCOOOB PEIICHUS 3a/a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH.

KommynukaTusubie YV /I

e yMeTh (GOpPMYJIMPOBATH COOCTBEHHOE MHEHUE W TMO3UIUI0, apTyMEHTUPOBATH €€ U KOOPJAUHUPOBAThH €€ C MO3UIINU
MapTHEPOB B COTPYIHUYECTBE MPHU BHIPAOOTKE OOIIETO PEIICHUSI B COBMECTHOM AEATEIBLHOCTH;

¢ O0TOOpaXaTh B peYU COJIEP>KaHUE COBEPIIAEMBIX JEHCTBUM, KaK B ()OpME IPOMKOI COLMATU3UPOBAHHOMN peyH, TaK U
B (hpopme BHYTpEHHEN peun;
e YMEThb apT'YMEHTHPOBATH CBOIO TOUKY 3PEHHS;

¢ YMETb OCYUIECTBJIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOAUMYIO B3aMMOIIOMOIIIb;

e YMETh pabOTaTh B TPYMIIE - YCTAHABIMWBATH paboune OTHOIIEHUS, 3((HEKTUBHO COTPYTHUYATH U CIIOCOOCTBOBATH
IIPOAYKTUBHOU KOOIIEPALIVH.

IIpeaMeTHBIMHM pe3yJIbTaTAMM U3YUYECHUS PEIMETA SBIISIOTCS CIECIYIOLNIUE YMEHHUS:
e OCO3HAHUE POJIU BEIIECTB;
e OIPENEIATH POJIb PA3IUYHBIX BELIECTB B IPUPOJIE U TEXHUKE;



o OOBSCHATH POJIb BEIIECTB B X KPYTOBOPOTE;
e PACCMOTPEHHUE XUMUYECKUX IIPOLIECCOB;

¢ HCIIOJIb30BATh 3HAHMS XUMHH IPU COOJIOJICHNN MTPaBUJ UCIOJIb30BAHMS OBITOBBIX XMMUYECKUX MPENApaToB;
— pa3inyaTh onacHble U 0e30I1acHbIE BELIECTBA;

NPUBOJUTH PUMEPHI XUMUYECKHUX IIPOLIECCOB B IPUPO/IE;
e HAXOAWTb YEPThI, CBUJETEIIbCTBYIONINE 00 0OIIMX MPU3HAKAX XUMUYECKUX MPOLIECCOB U UX PA3INYMIX;
e HCIOJIb30BaHUE XHUMUYECKUX 3HAHUM B OBITY;
o OOBSACHATH 3HAYCHHE BELLIECTB B )KU3HU U XO3SICTBE UEIOBEKA,
o OOBSACHATH MUP C TOUKU 3pEHUS XUMUU;
« (opMupOBaTh NPEACTABICHUS O OyAylLIEM NPOPECCHOHATBLHOM BBIOODE.
Kpome Toro, 3anstus mnpusBaHbl NpoOyIUTh y Yy4allMXCSd HMHTEPEC K XUMHUYECKOW HayKe, CTUMYJIMPOBATh JallbHEMNIIee
M3y4YEeHHE XUMUU. XUMUYECKUE 3HAHUA, CPOPMUPOBAHHBIE HA 3aHATUAX, UHPOPMALIMOHHAS KYJIbTypa Y4allluXcs, MOTYT OBITh
VCITOJIB30BaHbI UIMH JIJIS1 PACKPBITHS PA3JIMYHBIX IPOSBICHUN CBSI3U XUMUU C )KU3HBIO.
OcHoBaHMeM /51 BbleJIeHHs TPeOOBAHUH K YPOBHIO MOATOTOBKHU 0OYYalOIIMXCs BHICTYNIAET OCHOBHAsI 00pa3oBaTeIbHasl
nporpamma ['BOY COII Nel r. Hedreropcka.
Crnoco0b1 onpeesieHus: pe3yJIbTATUBHOCTH:

o Hauanvuviit konmpons (cenmaodpp) B BHUAEC BU3YaJIbHOIO HAONIOACHMS TeAarora 3a COOJIOJICHHEM
BOCITUTAHHUKAaMH TEXHUKHU O€30MaCHOCTH, TOBEACHUEM MPU padbOTe € MOCIEAYIOMINM O0CYKICHUEM;

o Tekywiuit KOHmpoJb (6 meuenue 6cezo yuedH020 200a) B BUJIe BU3yaIbHOTO HAOIOJEHHUS Te/1arora 3a nporeccoM
BBITIOJIHEHHS YYAIIMMUCS TPAKTHUYECKUX padOT, MPOEKTOB, WHJMBHUAYAIbHBIX 3aJaHUM, y4acTHsi B MNPEAMETHOW Henene
€CTECTBO3HAHMSI;

o Ilpomestcymounsiit Konmpons (memamuyeckuii) B BUJe NPeIMETHON TMATHOCTUKY 3HAHUS I€TbMH MPOMACHHBIX
TEM;

o Hmozoevlii konmpons (maii) B BUJIE U3YYCHHUS M aHaIM3a NPOAYKTOB TpyAa ydamiuxcs (IPOEKTOB; COOOILECHUM,
pedepaToB), mpoiiecca Opranu3alui padoThl HAJ MPOAYKTOM U JUHAMUKH JIMYHOCTHBIX NU3MEHEHU.
®opMbl y4éTa 3HAHUH, YMEHHUI PH PeaTu3aliy NPOorpaMmabl.

« Ompoc;



o OO0cyxaeHue;

o CamocrosrenbHas paboTa;

o TectupoBanue;

o [IlpesenTtanus u 3anmTa TBOPYECKON pabOTHI (IPOEKTHI U AP.).

B koHI11e yuyeObHOro rojia 00y4arouuics JOJIKEH BbIIOIHUTD U 3alIUTUTh TPOEKT.



(ITpusio:xxenue 1. «Onucanue Gopmbl NOABEIEHUSI HTOTOB).
TemaTnueckKui NJIaH NPOrpaMMbl BHEYPOUHOH TeATeJILHOCTH «MUp XUMHUN))

Ne |HasBanmue pasjgesia Tema 3aHsATHA Bceero Teonust IIpak- |[Ucnoab3yemoe
n/n 4acoB P THKA [000py0BaHue
Pa3nen 1. BBoaHoe 3aHsaTne. 1
BBenenue. (24.)
1 2
MecTo XMMHUU B €CTECTBO3HAHUU 1
Pa3znean 2. emectBa.  Ilpuemsl  oOpamieHust ¢ 1
JKCcNepUMEHTATbHBIE PIIICCTBAMMU.
ocHOBBI xumMun. (94.)
[paBiiia  Oe3omacHod  pa®oOThl  MpH 1
POBEICHUM  DKCIepUMEHTa. TexXHHKa
nOOPATOPHBIX padoT.
[arpeBaTeIbHbIE TPUOOPHI.
2 9
YucTele BeniecTBa, 0C000 YHUCTHIC 1 JlaTunk
BemiectBa. [Ipumecu. Cmecu. PIECKTPOIPOBOTHOCTH,
U(HPOBOI MUKPOCKOM
leTo/1bl TO3HAHUS B €CTECTBO3HAHUM. 1
Bopna. PactBopsl. Mopckas u mpecHas 1 |datuuk TemmnepaTypsl
BOJIa. buonornueckue KuaKkoCcTH MJIaTHHOBBIN
MaccoBast 10J1s1 paCTBOPEHHOTO 1 1  JlaTyuk onTHYECKOM




BEIIICCTBA, WJIU IIPOICHTHAs
KOHIICHTpAITUs BEIIECTBA B paCTBOPE

[acbIIIeHHbIE U NIEPECHIIICHHBIE
ACTBOPBI.

IIJIOTHOCTHU

[{udporoit
MUKPOCKOIT

Pa3pgea 3.
3HAKOMHMMCSI ¢ MHPOM
HAHOYACTHI

(84.)

MonenupoBanue

Ctpoenue BeniecTa. PazMepsl yacTuil.
HanouacTuisl

KomnonaHuple CUCTEMBI: TOYBA, TJIMHA,
[IPUPOJIHBIC BOJIBI, BO3/IYX JIBIM,
MUHEPAJIbI, XJIe0, MOJIOKO, MacJIo,
KpOBb. .. KosmmongHbie 1 HICTUHHBIE
PACTBOPBI

MGTOI[I)I " CpCACTBA OMITNPUICCKOI'O
M CCICO0OBaHUA

Kak cTterneHb n3MEIb4YeHHOCTH BIUSIET
Ha 06H1y10 mIomaab COIMMPUKACAOINXCA
HaCTHI]

HaHooOBbeKThl U 00YCIOBIEHHOCTh HX
VHUKAJTBHBIX CBOWCTB PE3KUM
YBEJIMYECHUEM IUIOMIAAN IOBEPXHOCTHU
YACTHUIL

Pasznea 4.
XHUMHUA HA CTPaKe

Moxn. Bosronka itoxa. Mox 3 anrrekn




310pPOBbsi. (64.)

«Maprannoska». [lepmManranar kanus

[lepekuck Bogopoaa. CBoiicTBa u
PUMEHEHHE TIEPOKCHIA BOJOPOIa

AITXP

ATIETUIICATUITAIIOBAsS KUCIIOTA.
ACKOpOMHOBAsI KUCJIOTA

[IpubGop ms
MOJYYCHHS BOJIOPO/Ia

«3eNeHKay WM OpUTHAaHTOBBIN
3EJICHBIN

«MBLITO YyE€CHOE»

Jlatuuk pH

Pa3nea S.
XuUMUA NUIHA
(5u4.)

Caxap, KpaxmaJl, OCJIII0JIO3a —
[POACTBCHHUKHU I''TFOKO3bI

AJIFOMUHWI: BETUKUI U Y>KACHBIM

5 'YKCyCHasi KUCIIOTa J/latuuk pH, matumk
HIIEKTPONPOBOHOCTH
«ComneHas Hallla )KU3Hb
Bpen HUTpaToB: Mu(} WK TIpaBaa JlaTumk
DIICKTPOIIPOBOTHOCTH
Paznea 6. 6. Dman evibopa membvl, NOCMAHOBKU
Padora Hajx yenu, 3a0a4 UCCie008anusl .
MPOEeKTAMU.
11 |(54.) 7. Oman 8b108UMNCEHUSL 2UNOMESD.

8. Oman NJIAHUpO6AaHUA

00CMUIICeHUsl




uccne008amenbCkux — (NpoeKmuulx)
pabom u evlbopa HeoOX00UMO20
UHCIPYMEHMAPUsl.

9. Oman npoBeoeHUs. YuebHo2o
uccne008aHus (npoexmuoti
pabomsl) ¢ NPOMENCYMOUHBIM| 1
KOHMPONeM 3a X000M BbINOJHEHUS]
U Koppexyuetl pe3yibmanos.

10. Oman ogopmnenus,
npeocmaeieHus. (3awumol) 1
npooOyKma npoeKmuou pabomaol

NTOI'O: 35 19 16

Coaep:xkanue Kypca
NHCcTpyKTaX MO TeXHUKE OE30MaCHOCTH MPOBOJUTCS Ha KaXKJIOM 3aHSITUU TMepe]] TPOBEACHUEM dKCIIEPUMEHTA.

1. BBenenue

1. Beoonoe 3anamue. 3HaKOMCTBO y4YalllUXCS C HOBBIM Y4€OHBIM KYpCOM BO BHEYPOUHOU €SI TEILHOCTH.
2. Mecmo xumuu 6 ecmecmeoznanuu. 3apoxxJIcHIE XUMUHU KaK HayKh. CBA3b XUMHUH C MPAKTUYECKON KU3HBIO YEJIOBEKA.

IIpaxmuueckas yacmeo.
Co3znanue 1mo3HaBaTeNbHBIX KPOCCBOPAOB U IPYTUX MHTEPAKTUBHBIX yrpakHeHui Ha LearningAps.org unu MyTest.

2. 3KCHepI/IMeHTa.]'II)HI)le OCHOBbBI XMMHUH

1. Bewecmea. Ilpuemot oopawienus c eeuyecmeamu.



N3yuenne mpaBui TEXHUKH OE30MACHOCTH, TMPEAYNPESKIAIOMNX W  3alpeliaronmx 3HakoB. llepBas momors.
[IpoTuBOMIOXKAPHBIE CPEJICTBA 3ALIUTHI.

3HAKOMCTBO C BEIIECTBAMH, BCTPEUAIOMMMHUCS B OBITY: WOAHAS HACTOWKA, MEIb, ATIOMUHUMA, COJIb, THUIIEBAs COJA,
JTUMOHHAsI KHCIIOTa, YKCYCHas KHCJIOTa, BOJA, MEIHBIN Kymopoc. OTimune BemecTB Mo (U3UIECKUM CBOMCTBAM:
arperaTHoe COCTOSIHHE, IIBET, 3alax, BKYC, pacTBOpUMOCTh. [IpaBuna XpaHeHus: BeHIeCTB B jJabopatopuu. TOKCUYHOCTD
BELIECTB JJII KUBBIX OPraHU3MOB ONPENENSAETCS WX XUMUYECKHUMH CBOMCTBAMH, WX CIIOCOOHOCTHIO BCTYIAaTh B
XUMHUYECKUE peakuuu. [IposiBiIeHMST TOKCHUYHBIX BELIECTB y YEJIOBEKA: XMMHUYECKUU O0XOI, Pa3IpaKCHUE CIM3UCTBIX
000JI04YeK, KaTap [bIXaTENbHBIX IyTeH, ajUIepruyecKue pEeaKkiuu, OCTPhIe IEPMATHUThI, KaHIEPOTEHHOE JIEHCTBHE,
MOPa)KEHUsI OPraHOB, BO3MOKHOCTH JIETaTbHBIX HCXOA0B. [IpaBuna otOopa BemiecTB (TBEp/ble, MOPOIIKOOOpaA3HbIE,
KUJKHE, BOJAHBIC PACTBOPHI, 0c000€ BHUMaHKE — pab0Ta TOJIBKO C MaJIbIMU 00bEMaMH BEIIECTB).

Tecm Ha ocHOBe 3a/1aHuii U3 oTkpbIToro 6anka OUIIU (pazaen «MeTobl TO3HAHUS)

2. Ilpasuna 6e3onacnoit pabomul npu nposedenuu Ikcnepumenma. Texnuxka nradbopamopnvlx pavom.

3HAaKOMCTBO C J1abOpaTOpPHBIM OOOpPYJOBaHUEM: CTEKJISIHHAs TocyJa (XMMHYECKHE CTaKaHbl, KOJObI, BOPOHKH,
JICNTUTENIbHBIE BOPOHKH, MEpHas IOCYJa), BEChI, INTATUBHI I MPOOUPOK W TPUOOPOB, HarpeBaTEIbHBIA MPUOOP-
CIUPTOBKA, apdopoBas mnocya (BeImapuBaTeIbHbIC YaIlIKH, TUTIIH, CTYIKH, IITATEIN) U JP.

be3onacHast paboTa co cTekyiom, mpoOKaMu (IEMOHCTpaIlUs PE3KU CTEKJISHHBIX TPYOOK, MX HarpeBaHUs JJiI U3MEHEHUS
bopmbl).

Ipaxmuueckas uacme.

CO6opka npubopa i nomydeHus ra3oB. [IpoBepka Ha TepMETHUHOCTD. 3aKpEIUICHHE €T0 Ha ITaTtuBe. PUCyHOK mpubopa
Ipu TOMOIIH TpadapeTa.

3. Hazpesamenvhvie npuooput.

CnuproBka. ['azoBas ropenka. [Inutka. Boasnas 6ans. Haznauenue HarpeBaTellbHbIX PUOOPOB.

N3yyeHnne CnupTOBKU: COCTaBHBIE YACTU U UX (DYHKIIHS.

['oprodee TOIIMBO [UIsl CHUPTOBOK: ATHIIOBBIA cUpT. OCOOEHHOCTH PEAKIIMU TOPEHUS: BblENIeHUE Tema u ceera. Cyxoe
roproyee



[TpaBuna HarpeBaHusi MPOOUPOK C BOJHBIMHU PaCTBOPaMH (TIPEABAPUTEIBHBINA MPOTPEB BCEH TOBEPXHOCTH, 00SI3aTEIHHBIN
HAKJIOH IPOOUPKH, OTBEPCTHE TIPOOUPKHU «OT Ce0s», 3aKPEIUICHHE ISP KaTelis MPOOUPKH).

Hcnonp30Banne TUTIEN ITPU IPOKAJIMBaHUM BellecTB. HazHaueHue onepanuy npoKaJIuBaHus.

lIpaxmuueckas yacmeo.

N3yuenune mnamenn. PUCYHOK ruiameHu.

COopka mpubopa njsi BBIMAPUBAHMS CONM (KOJIBIIO Ha INTAaTHB, BBIIApUBATENIbHAs Yalllka, BOJHBIA pPacTBOP COJIH,
cnupToBKa). PucyHok npubopa npu momoiu tpadapera.

4. Yucmole eewecmea, ocooo uucmole eeuwiecmea. Ilpumecu. Cmecu. CriocoObl OUYHMCTKH BEIIECTB OT IpUMECEH u
paznenenust cmeceil. @unbTpoBanue. Ileperonka. Kpucrammszanus. Pa3zneneHue ¢ MOMOIIBIO MarHuTa, JACJIUTEIbHOMN
BOPOHKH

lIpaxmuueckas yacmeo.

| BapuaHT: cMeCch PEUHOTO MECKA U caxapa.

2 BapuaHT: CMECh PEYHOTr'0 NECKa U TOBAPEHHOM COJIU.

CocTraBuTh cXeMy MOCIIEIOBATEILHOCTH OMepaluii (pacTBopenue, GuibTpoBaHue, BeimapruBanue). CpaBHUTh U OOCYIUTH
pe3ynbTaThl JABYX BapuaHToB. OOpaTWTh BHMMaHHE Ha CMECh caxapa M mecka (y HEKOTOPBIX Yallkd MOKPBUIUCH
KOPUYHEBOW Maccoi), Ha BaXHOCTb YCJIOBUW MPOBEJACHUS HSKCIEPUMEHTA, B JaHHOM ClIydya€ Ha CBOEBPEMEHHOE
MIPEKPAILCHUE HArPEBa.

5. Memoowl no3nanus 6 ecmecmeo3Hanuu.

Ha6nronenue. Oxcniepument. MoaenupoBaHue.

YcaoBusi mpoBeneHHS HAOMIOACHUS KaK OCHOBHOTO METOJA TO3HAHWA. MBICIUTENbHBIA U peaTbHBIM KCIIEPUMEHT.
YHuBepcaibHbIC 3HaHUS YE€JIOBEUECTBA HA OCHOBE HaOM0ieHUS. DUBHUECKHUE U XUMUUECKUE SIBICHUS.

llpaxmuueckas wacme.

BpoyHoBckoe aBmkeHHe o MukpockornoM. OOHapyKEeHHE Kupa B CEMEHax MojicoHeuHnka. OOHapyKeHHe KpaxMasia B
kaptodene. OOHapy>KeHHE VYIJIEKHMCIOTO ra3a B BblJbIXaeMOM Bo3ayxe. JloOaBiieHHE JTUMOHHOW KHCIOTBI B Yail.
Odopmiienne padoThI.



HazBaunwue omnbiTa Kak BeImmosgsam Yro HaOIIO AN

O6paTI/ITI> BHHUMAHHC HA IIPAKTHYCCKHUC 3aaHUA ITPOIIIbIX 3aHATUMH. AKHCHTHpOBaTB, 9YTO MCTOJ H&6JIIOI[€HI/I$I — OCHOBHOM
MCTO/J IIO3HAHMS.

6. Booa. Pacmeopvl. Mopckas u npecnas 6oda. buonozuueckue ncuokocmu: KpoBb, JMMQa, KICTOYHBIH COK.

DKOJ0ru4ecKre npoodIeMbl BOIBI. DIEKTPOIIPOBOAHOCTh KaK CBOMCTBO PAacTBOPOB 3JIEKTPOIUTOB (IIpaBuiia 0€3011aCHOCTH
C DJIEKTpONpUOOpamu).

HpCZKWIMI{eCKd}Z yacmeo.

OHpGI[CJICHI/Ie C IIOMOIOBIO  JJICKTPOIIPOBOAHOCTH  pPAaCTBOPOB: B KAKOM XHMHYCCKOM CTAKAHC HAXOAUTCA

JUCTUILIMPOBaHHAs Boja. JlaHBI TpU pacTBOpa: pacTBOP MOBApECHHOW COJIM, PacTBOP caxapa, JIUCTUUIMPOBAaHHAS BOJA.
OdopmiieHne pabOThI.

HasBanue pactBopa Yrto HaOm01aeM (3aropaeTcs JJaMIovKa Uiu HET)

Kak pacro3Hath: B KakOM CTakaHe — JUCTWJIMPOBAHHAsI BOJAa M PacTBOP caxapa. J[OJDKHBI MPEeAsIoKUTh JBa CIocooa:
OpraHOJICTITUYECKUN 1 BhITapUBaHUE.

[IpoekT «M3roroBiaeHue caMmoieIbHOTO TPUOOpa JIJIsl UCCIIEI0BAHUS YIICKTPOIPOBOJHOCTH PACTBOPOBY

7. Maccoeasn 0ons PaACmeopernHozo eeuiecmed, uiu nPpOUECHMHAA KOHUeHmpauusa eeuiecmea 6 pacmaeope.

B3BemBanune. PaznoBecwl. HaBecka. Mepnas nmocyaa (MepHbIE CTaKaHbl, KOJIOBI, ITUIUHAPHI).

llpaxmuueckas yacme.

[IpuroroBienue pacTBOPOB MTOBAPEHHOM COJIM 33JaHHON KOHIICHTPALINH.

[IpuroroBieHne MUMyYero HAMKUTKA U3 TMUIIEBOW COMBI, TUMOHHOM KUCIIOTHI, caxapa U aCKOPOWHOBOM KHUCIIOTHI: KaXK1as
rpyIIa onpeaesnseT KOJINYECTBO BEIIECTB Ha CBOoe yeMoTpeHue. CpaBHEHHE U 00CYKICHUE TPUTOTOBICHHBIX HAITUTKOB C

T.3p. BKyca, (uKcanuu HaOmogaeMblx A(PGEeKToB, pacyeTOB WJIM BBHITIOJHEHUS «HA TJIA30K», SKCIEPUMEHTAIHHOM
KYJIBTYPBHI.

8. Hacumennbze U nepecoluieHHble pacmeopbol.



Memoouxka evipawgueanus kpucmainios. Monokpucrai. Kpucramnuyeckue apy3bl. UTO TaKoe «3aTpaBKay.
JleMOHCTpaIus MepECHIEHHOTO PACTBOpA aleTaTta HaTPHsl.

lIpakmuueckas uacmeo.

[IpuroToBieHNE HACHIEHHBIX W TEPECHIITICHHBIX PAcTBOPOB. [IpUTOTOBIIEHWE BOAHBIX PACTBOPOB MEIHOTO KYIOPOCa,
XJIOPHUIa HATPUsI, CaXxapo3bl JJIsl BBIPAIUBAHUSA KPUCTAILIOB. BhIpamuBanue KPUCTAIIOB U3 PACTBOpAa KAMEHHOU COJHM U
HMOJUPOBAHHON CONM: ecTh Jin pasHuna. [louyemy [y BbIpallldBaHUs KPHUCTA/UIOB KaMEHHAs COJIb JIy4Ille, YeM

HOJUPOBAHHAA. HOJ’Iy‘-IGHI/IG OKPAaIICHHBIX KPHUCTAIOB COJIM C HCIIOJIBb30BAHUCM ITHIICBBIX KpaCHTGHCI}JI. BBIpaHlI/IBaHI/IG
KpUCTAJIJIOB MCIHOI'O KYIIOPOCAa U3 BOAHO-CIIMPTOBLIX PACTBOPOB.

3. 3HakoMuMCcH ¢ MHUPOM HAHOYACTHUII

1. Mooenuposanue. Mosienu B ecTecTBO3HaHMM (TJIOOyC, KapThl, (U3NYECKUE MOJIENH,

OMOJIOTUYECKHE MYJISIKH,
KPUCTAJUIMUECKUE PELeTKN). Moaenu aTOMOB ¥ MOJIEKYJ B XUMHUHU.

llpaxmuueckas yacme.
N3rotosiienre Moeei MoJIeKyJl U3 NOAPYYHBIX cpeAcTB. PaboTa BooOpakeHUsI.

2. Cmpoenue eeujecmeada. Pa3Mepbl uacmuu. Hanouacmuubt.

IIpoexmnas 3aoaua Ne I. Kak y3HaTh ImpUMEpHBbIE pa3Mepbl BUTAMUHHOTO Jpaxke «YHIEBUT», «PeBUT», ynmakoBKU
KOTOPBIX PacIOJIOKEHBI Y Bac Ha CTOJIaX, HE OTKpPbIBasi OaHOUEK.

llpoexmnas 3adaua Ne 2. Y Bac Ha cToJIaX HaXOISATCS MEPHBIM IUIUHIpP, KOJI0a C BOJOM, BEChl PHIUAKHOTO THUIIA C
HabopoMm pa3HoBecoB. [IpeanoxuTre cnocoObl onpeneneHus: pa3MepoB MOJIEKYJ BOJIbI (PAKTUUYECKUN U TEOPETUUECKUI).
Bonpoc: OTHOCHUTCS T MOJIeKyJ1a BO/bl K HaHo4acTuiiam? [loueMy BUpYChl Ha3bIBalOT HAHOPOOOTAMU?

3. Konnouonwvie cucmemwvi: nousa, 2nuna, npupoomuvie 600bl, 6030yX OblM, MUHEPAIbl, X1€0, MOI0KO, MAC]0,
Kpoes...Konnouonsle u ucmunnvle pacmeopwlt. Ontnueckue cBocTBa: «dpdexkt TuHmans», «IBIEHUE HCKPSAIIUXCS
cnoeBy. KommowaHple 4acTUIBI M WX pa3Mepbl. Dkcnepumenmanvras 3adaya Ne . Ha cronmax: nazepHasi ykaska H
Ja3epHbI (OHAPHUK C KPACHBIM Jy4OM, JBAa XUMUYECKHUX CTaKaHa: B OJTHOM 3aBapEHHBIM MAKETUK Yasi, B IPYTOM — YUCTas



Boja. Ilpomycrure nyu jnasepHoro ¢oHapuka depe3 CTakaHbl. B kakoM cTakaHe, MO-BalleMy MHEHHIO, HaXOJUTCS
KoJutouiHasi cuctema? Ha yem oCHOBBIBaeTCs Balle MpeAnoioxKeHue?

Oxcnepumenmanvhas 3adaya Ne 2. Bam Beigansl pactBopsl anerata cBunia Pb(CH3COO), u noauna kamus KI, mratus
¢ nmpoOUpKaMH, COIUPTOBAsl ropeika, npodupkoaepxkarens. B npobupky nHaneiite 2 mu pactBopa Kl (BeicoToit 2 cM) u
3areM npuieiite 2 mu pactBopa Pb(CH3COQ),. Ob6pasyercs skenthlid ocamok. Harpeiite mpoOUpKY 0 pacTBOPEHHS
ocajika. 3aTeM OXJaJUTe MPOOUPKY OKOJIO 2-3 MUH M TTOMEIIAEM B COCY]I C XOJIOHOM JeasiHon Booil. Uto HabmtomaeTe?
YTO MpOUCXOAUT MPU BCTPSXUBAHUU TIPOOUPKHU?

Wtak, BBl TONBKO YTO OOHAPYKWIIM Pa3IUdIUe MEXKITy HCTHHHBIMH DPAcTBOPAMH W KOJUIOMIHBIMH pacTBopamMu. B
MOCJeAHUX Bbl HaOMIOJanu mposiBiieHHe onTudeckux 3ddektoB: «3ddext Tunmans» (skcn. 3aa. Nel) u «siBieHue
HCKPAIIMUXCS CI0eB» (IKCIIL. 3a7.Ne2).

Bompoc: Kak moka3arh, 4TO MBUIBHBIN pacTBOp sBisieTcs KoiumouaHou cuctemoit? (Ilo paccesHuro cBera B pacTBOpe -
konyc Tunmans).

UTO MpOUCXOAUT €CIIM B MBUIBHBIN pacTBOP A00aBUTh MOBapeHHYIO coJib? (IIpo3paunblii npexkae pacTBOP pe3KO MYTHEET,
00pa3yroTcst KPYITHBIE XJIOThST). 3HAKOMCTBO C SBIICHUSIMH KOATYJISIITUN ¥ BBICAJTMBAHMSI.

IIpoexmuas 3a0aua Ne 1.]IBa yaeHUKa MPUTOTOBWIIM CMECh M3 PACTUTEIILHOTO Maciia U BOJIbI: 100ABUB MOJOBUHY YaiiHON
noxku macia B 200 mit Boabl. OQuH M3 HUX YTBEPKIAET, UTO MOJIYUYEHHAs] CMECH SIBISIETCS KOJUIOMIHBIM PAacTBOPOM, a
npyroit 5to otpunaer. Kro mpaB? CBoW OTBET WUIIOCTpUPYHTE CHHUMKamMu Ha MoOmwibHOM Tenedone. (IIpaBel 06a
yueHuka. Bce 3aBUCHUT OT OCOOEHHOCTEH MPUTOTOBJIEHHUS cMecH. Eciu mpocTo pa3memniaTh Macio B BOJE, TO KOHYC
Tunnans ne nHabmonaercs. Eciu ke akTUBHO B30aNThIBaTh CMECh B TE€UCHUE HEKOTOPOTO BPEMEHU, TO CMECh MyTHEET U B
TaKOM PacTBOPE XOPOIIO BUJEH KOHYC PACCESTHHOTO CBETA, TO €CTh MOSBISIOTCS MEIKOAMCIEPCHBIEC YACTHUIIbI KareleKk
Macia).

BrIBOZ: KOJUTOMAHBIE pPACTBOPHI MOXHO OOHApYXUTh 10 ONTHYECKOMY TecTy «3ddekt TuHmans», KOTOPBIH
0OHapyKUBAETCs, €CIU KOJUIOUIHBIC YACTUIIBI HE MPEBBIIIAIOT AXana30H HAaHOPa3MEPOB.

4. Memoowl u cpeocmea IMRUPUUECKO20 UCCIE008AHUA.

Ha MpCAbIAYIINX 3aHATUAX BB BeIMOIHSATIN OKCIICPUMCHTAJIBHBIC U IIPOCKTHLIC 3aJla1H. Kak BbI AyMacTC, KaKuc¢ MCTOAbI
HCCJICAOBaHUs Bbl HCIIOJIb30BaIu?



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

BcnomanTe 3amanusi, MPOCMOTPUTE CBOW 3alIUCH U MPOKOMMEHTHUPYWTE MX C TOYKH 3PEHUS HCIOJIh30BAHHBIX METOJ/IOB
rccaenoBanus. Uem BbI MOJIB30BAINCH, YTOOBI PEIINTH MIOCTABICHHYIO TIEPET BaMHU IIPOOIeMy.

IlIpoexmnas 3a0aua Ne I. Halimure, deMy paBHA INTIOTHOCTH aIFOMUHHEBOHN (DOJIBIHM M MEAHOM WM CTAIbHOW OOJIBaHKHU
HETMPaBUIILHON (POPMBI, KOTOPBIE JISKAT HA BaUX cTojiax. Mmet obcyxaeHue.

JIOJMKHBI TIPETIOKUTD TJIaH PEUICHUs ITOW 3aJlay, ONMPENeNUTh KaKhue HEOOXOAMMBI M3MEPHUTENIbHbIE MPUOOPHI IS
pElIeHUs 3TON 3a/1auu.

CpaBHUTH HaJICHHOE 3HaYEHUE TUIOTHOCTH AJIIOMUHUS, MEAH WX CTAIH CO CIIPABOYHON BETUYHHOM.

5. Kaxk cmenenv uszmenvueHHocmu 6ausem Ha 06”4_}710 nﬂomaOb conpuKkacamouwiuxca uacmuu. OOBeMHBIE B3PbBIBbI Ha

6.

MYKOMOJIbHOM 3aBOJIe, APEBECHO-CTPYKEUHOM Mpeanpuatuu. [louemy Henb3s HCHOJIb30BaTh OCH3UH ISl PO3KHUTA
IpOB. BCIIOMHUTB «YTO TaKO€ IIIOIIAAbY, «CAUHULIBI U3MEPEHUS TUIOIIAI.

IIpoexmuas 3a0aua Ne 1.Y Bac Ha CTOJIax HaXxoaATcs TnO0 KyOuk PybOuka, minbo ManeHbKas yriakoBKa caxapa-paduHajia.
Haiinure momane 1emoro Kyouka U OOIIyr0 IUIONIAas 9 MaiablX KyOMKOB, U3 KOTOPBIX COCTOUT OOJBIION KYyOWK; WIIH
IeJI0M YMAaKOBKM caxapa M OOIIyIo TUIONIaJbh BCEX KYyCOUYKOB caxapa B yrnakoBke. CpaBHUTE 3HAUYCHUsS TUIOMIAAM IEJION
burypsl 1 cymMMapHo# miomau ee yactei? Kakyo 3aKkoHOMEpHOCTh MbI MOKEM HAOIIOAATh?

Hanooo6vexkmut u 06yCJ106J1€HH00mb UX YHUKAIbHbIX ceoicme PE3KUM yeeiuieHuem nﬂomadu noeepxnocmu yacmuy.
HaHO4YaCTHUIIbI, HAHOIIJICHKH, HAHOBOJIOKHA, HaHOpr6KI/I, HaHOIIAPpUKH, JCHAPUMCEPHI, HCOJUTBI, KBAHTOBBIC TOYKH.

Ilpoexmnas 3a0aua Ne 2. Yxo nocs umeer niauHy 12-13 Mm, a gactuna maraeruta Fe304 — 20 am. YBenuubte uX B 1
Mumap pa3. C kakumMu 00beKTaMH BBl TeNephb Oyniere ux cpaBHUBaTh? Kakue (usnueckre BeTUUMHBI U3MEHSIOTCS MIPU
M3MEHEHUY JIMHEWHBIX pa3MePOB?

lIpoexmnas 3a0aua Ne 3. Cxonbko nuctoB Oymaru A4 BoiiaeT B ctakad oobemom 100 mu?

Kaxxnoit rpynmne BbljaHbl TUCThl OymMaru A4 u xumudeckue crakanbl oobemoMm 100 mu. Kaxkpast rpymnma uiieT oTBeT Ha
3TOT BOIPOC.

[IpeasiaraeM noMoIIb: COMHUTE JIUCTHI B KOMOK. CKOJIbKO KOMKOB OyMaru BOIIIO B OJIUH CTaKaH?



Haiinute mmomane otaenbHOro jnucra A4 W miom@ags MOBEPXHOCTH XHMMHUYECKOTO cTakaHa. Halimute cymmapHyio
TJIOIIAIb KOMKOB OyMaru, HaXOIsIIIUXCs B CTakaHe?

JlenaioT BBIBOJI: OHA OKa3ajach 3HAUUTEIHHO OOJIBIIIE MJIOMIAAN TOBEPXHOCTH CTaKaHa.

Kakum 06pa3oM Mbl yBEIUYWIN CyMMapHYIO TUIOIIA b TOBepXHOCTH Oymaru? (Y MeHbllIeHneM 00bemMa OJHOTO JIMCTA)

7. Hanoobvexkmeol u 06yCJ108J18HHOCmb UX YHUKAIbHbIX ceoiicme PE3KUM yeejiuUeHuem nﬂomadu noeepxHocmu uacmuuy,.
HaHO4YaCTHIbI, HAHOIIJICHKH, HAHOBOJIOKHA, HaHOTp}I6KI/I, HaHOIIAapUKHU, ACHAPUMCPEI, HCOJIUTBI, KBAHTOBBIC TOYKH.

llpoexmnas 3adaua Ne 4. Haiigute mioiiaab CBOEH YepenHON KOPOOKU M CPABHUTE €€ C IUIOMIAJbI0 MOBEPXHOCTH
OOJBIINX MOIYIIAPHIA M YepelHOM KopoOkH, eciu S(kopa 6.11.) = 2500 cm? . S(4.x)=4nr?/2, rue r=C/2m.

OOBsicHeHue: 00JIbIIas MIONAAb OOJIBIINUX MOTYIIAPUNA OOBSICHAECTCS HATMYMEM MHOTOYUCIICHHBIX CKIaI0K.
Oxcnepumenmanvhas 3adaya. Ha cTomax HaxomATCsS CTaldbHas KHOIKA, KEJIE3HBIM TBO3/b, KYCOUYEK METHOM MTPOBOJIOKH,
MeJHasi CKpeIKa, TpaHyJibl aJllOMUHHUS U IIUHKA, ITAaTHUB ¢ MPOOMpPKaMHU, COJisiHasg KucioTa. [lomecTuTe mpeioxkeHHbIe
TeJa Ha JIHO MPOOUPOK U T0OABHTE 3aTEM COJITHYIO KUCIIOTY (BBICOTA CTOJNI0A KUKOCTH TTPUMEPHO 1,5¢Mm).
Omnumurre, 4TO BbI HAOMIOAAETe B KAXKI0W U3 TPOOHPOK.

3HAKOMCTBO C JIEKTPOXUMHUYECKUM PsIIOM HAPsHKEHUI METAJIIOB.

HasBanue o0bekTa Ha3zpanne wMetamna, wu3 | Yrto Habmogaem JleBee nnu npasee
KOTOPOTO CJCIIaH 0OBEKT oTHOcuTeIpHO Hy B
AJ/XUM pATY

BriBoI: ¢ KMCIIOTOM B3aUMOAEUCTBYIOT METALIBL: ..........

C KMCJIOTOM HE B3aMMOAECHUCTBYIOT METAILIBL: ........
- 3aganue no yueOHuky M.A. AXMeToBa: 03HAaKOMBTECh C TEKCTOM Ha c. 13.
- C KakuM BBl CTOJIKHYJHUCH MpoTHUBOpeuneM? Menp u cepeOpo B HAHOCOCTOSIHUSIX CIIOCOOHBI B3aWMOJICHCTBOBATH C
KUCJIOTAMH. YBEJIMYEHUE IUIOMIAJAN ITOBEPXHOCTH PEArMpylolIMX YacTHI[ BIUSIET HE TOJBKO HA CKOPOCTh pPEaKIUU
(0OBEMHBIE B3PBIBBI), HO U HA XapaKTep XUMUYECKUX CBOMCTB.
ITpoekTt «B monckax KOJIOUIHBIX PACTBOPOB»

4. XUMHS HA CTPaxe 310POBbA.



1.

Hoo. Boszeonka tiooa. o0 u3z anmexu.

IIpakmuueckas yacme.
H3roToBieHre MO MOJIEKYJIbI Hoa. DneKTpoHHas, rpaduyeckas popmyia oaa
[IpoexT «OOHapykeHHue KpaxMasa B IPOAYKTaX MUTAHUS.

«Mapzanyoekay». Ilepmanzanam kanus. Maprasen v €ro CTEIEHU OKUCIICHUS

Illpakmuueckas wacmeo.

Ornpenenenue MaccoBOM JT0IM KUCIIOPO/Ia B MOJIEKYJIE IEpMaHTraHaTa KaJlusl.

PacyeTr 0THOCUTENIBHOM IIJIOTHOCTH KUCIIOPOAA IO BO3AYXY.

COopka npudopa Jyisi MOTyYEHUs KUCIOPO/ia METOI0M BBITECHEHHUS BO3/1yXa.

OkcnepuMeHT: cOopka mpubdopa st pa3ioKeHus rnepMaHraHaTa kanus. KadecTBeHHast peakiys Ha KUCJIOPO/I.
[[BeTHBIE peakIuy ¢ IEpMaHTraHaTOM Kaius (Hamp., IepMaHTaHaT Kaius U CylabGUT HATPHS, JIp.)

Ilepexucov 6o0opooa. Ceoiicmea u npumenenue nepokcuoa 6000pooa. CTENEHb OKUCICHHS KHCJIOpPOJa B MOJIEKYJIE
MepOKCcUaa BOJIOPOIA.

Peakuus paznoxkeHus nepokcua Boaopoaa. Kak mpoBecTu 3KCIEpUMEHT.

Karanuzatopsl. Okcua maprania (IV), depmeHT katanaza — KaTaau3aTopbl PEaKIuy Pa3ioKEHUs.

Ilpaxmuueckas yvacmeo.

Oxcupa mapranna (I'V): Hanucats popmysy BEIIeCcTBa U ONPEASTUTh CTEIICHb OKHUCICHUS.

Tpu poOUpKH, B KKJIOW HAXOAUTCS HECKOJIBKO MJI alnTEeYHOM MEepeKUcH BOAOpOoaa. Bo BTOPYIO M TPEThIO MPOOUPKU
MIOMECTUTE COOTBETCTBEHHO okcuj Maprania (IV) (Ha xoHYMKe mImaTens) ¥ CBEXEHATEPThIM KapTodenb (Ha KOHUUKE
1ImnaTerss).

Homep npobupku Uto nobaBuimm UYrto Habm0maemM

Hamucate ypaBHeHUE peakiuu ¢ 0003HAYEHUSIMU YCIIOBUN €€ TPOTEKaHUsI.
[Ipoucxomutr nm peaknuss B mepBod mpodupke? I[lpennoxkure mpubop MUisi MOTYYEHHUS BOAOPOJAA TPH PaA3IOKCHHUH
IIEPOKCHUa BOJIOPOAA.



4. Auemuncanuyunoeasn kucioma. Ackopounoeasn kucaoma. KuciotHocts cpenpl. pH — HHIUKATOPBI CBOMMHU PYKaMHu.

HpaKmuquKaﬂ yacmeo.

Onucanue (Qusnueckux CBOMCTB. IIpuroroBiieHHE pacTBOPOB aleTUJICATUIIUIIOBOM U aCKOPOMHOBOM KHCIIOT.
JleticTBue unaukaTopoB (heHondranenna, JaKkMyca 1 METHJIOPAHIKa) HAa X PACTBOPBI.

WHJIUKATOPbI ALICTHIICAIMITIIOBAS KHCJIOTA AcKopOMHOBAs KUCJIOTA

®deHondTaaeuH

Jlakmyc

METHIIOPAHK

[IpuroroBienue orBapa KpacHOW KamycThl. HaOmroneHue m3MeHEHHs I[BETa OTBapa B pa3HBIX pacTBopax (yKCycHas,
JMMOHHAs1, aCKOPOMHOBAs KUCJIOTHI, TOBApEHHAsI COJIb, Ta3UPOBAaHHAS BOJA, HAIIATHIPHBINA CIUPT, MUILEBAsi CO/Ia, PACTBOP
MBI U CTUPAIBHOTO MOPOIIKA).

B3aumopeiicTBue ackopOMHOBOM KHUCIOTHI C HojoM. Bompoc: aiis Kakux 1eneil MOKHO MCIOJIb30BaTh 3Ty peakiuio? (s
0OHapY>KEeHUsI ACKOPOMHOBOM KUCJIOTHI B TPOJYKTAX MUTAHMS).

1 peareHT ackopOUHOBasI KMCJIOTA | 2 peareHT Uto HabrogaeM Ipu UX B3aUMOACHCTBUM
15 ()i
Du3nYeCKre CBONCTRBA: ®DuU3NYECKHUE CBOMCTBA! .........

5. «3enenKka» uau Opuniuanmogvlil 3enensviil. l{Ber MopomkooOpa3HOro OpUIUIMAHTOBOrO 3ejeHoro. llpakTuyeckoe
3HaYCHUE U TIOTyYEHHUE.

llpaxmuueckas yacme.

duznueckre CBOMCTBa OPUILIMAHTOBOTO 3€JIEHOTO

Kak mokazaTh mMomIMHHOCTh OpHUIIIMAHTOBOTO 3eieHOoro. [IpoBeaeHne mocienoBaTeIbHBIX PEAKIMi B OJTHOW MTPOOHPKE C
OpUJUTMAHTOBBIM 3€JICHBIM: BHaudajieé B MPOOUPKY 100aBUTh KOHIIEHTPUPOBAHHOW COJISTHOM KHUCJIOTHI, a 3aTEM pacTBOpa
menoun NaOH. Odopmiienne paboThl MO CBOEMY YCMOTPEHHIO. 3aTéM OOCYIUTh: KaK 3aUKCUPOBAIN PE3YIbTAThI
AKCIIepUMEHTA (M3MEHEHHE 11BETA, BHITIAICHUE OCAJIKa).

[TpoexT «MOXHO JI UCTIOJIB30BAaTh OPUJUIMAHTOBBIN 3€JIEHBIN KaK WHIUKATOP KUCIOTHOCTH CPEIbD»



6. «Mbvlno uyoecnoe»: X0341CTBEHHOE U TYaJIETHOE, )KUIKOE U TBEPJIOE.

IIpakmuueckas uacme.
JleiicTBUE TaKMyca Ha pacTBOP MbLIa, paCTBOP CTHUPAIBLHOTO TTOPOIIIKA

(ToKa3aTeNbCTBO MIEIOYHOIO XapaKTepa MOIOIIUX CpeacTB). M3yueHne 3STUKETOK TBEPAOTO U KUJIKOTO Mblia (pa3inyue B
XUMHUYECKOM cocTaBe). PacTBopeHHe Mblla B )KECTKON U JUCTUIUTMPOBaHHOM Boje. Dddekt Tunmamns.
[Ipoekt «MpbL1oBapeHHE»

5. XUMHUSA NUIIA
1. Caxap, Kpaxmain, yeanr0a03a — pOOCMBEEHHUKU 2T1IOKO3bl.

Yro takoe quaber. [ MHMKeMUYEeCKUil MHIEKC MPOAYKTOB MUTaHMUs.  XUMHUYECKHE MOJICTACTUTEIHN U UX KOBAPCTBO.
Ipaxmuueckas wacme.

OnpeneneHre NPOIyKTOB C BBICOKUM TIIMKEMUYECKUM UHAEKCOM (paboTa ¢ Tabiuiiei).

OrnpenensieM MOJCIACTUTENN: acmapTam, cCOpourT .... (PaboTa ¢ aTuKeTKaMH.

OmnbIT: B3aUMOJICHCTBUE TITFOKO3BI ¢ rupokcuoM Meau (1), cBeXKeNpUroTOBICHHBIM.

HccnenoBanne M3MEHEHUSI COACP AaHMs TIIOKO3BI B KPOBH IOCIe  COaTaHCHPOBAHHOTO 00eAa W TMocie yHnoTpeOaeHus
dacTdyna: KUPUEIIKOB,YUIICOB, CIAKUX Ia3MPOBAaHHBIX HAIUTKOB.

2. Antomunuii: eenukuii u yycacHuii. [loueMy He ClIeAyeT MOJIb30BATHCA ATIOMUHUEBON Mocynor? CONEepHUK KabLIUSL.
Octeonopo3. MeTaibl KOHCEPBHOW OaHKHU.

IIpaxmuueckas paboma.

CBoiicTBa AIFOMUHMS U 00J1aCTH IPUMECHEHUS aJTFOMUHUS Ha OCHOBAHHMH €ro CBOMCTB (moBTopeHue). COCTaBUTh TaOIHITY,
KJIaCTep UJIH CXEMY.

[IpoBeneHNE XUMUUECKHUX PEAKITUN, XapaKTePHU3YIOIINX aM(POTEepHbIE CBOWCTBA COSUHEHUN aTFOMUHUS.
OnbIT 1. AFOMUHMI U COJIIHAs! KUCJIOTA.

OmnpiT 2. Xiopuj altOMUHUS U TUAPOKCU HATPHS



OmnbiT 3. 'uapokcu antOMUHUS U COJIsTHAs KUCTIOTa
OnpiT 4. 'uapoKcua aqtOMUHUS M THAPOKCU HATPUS

Haspanue onbiTa Urto Habmogaem YpaBHEHHE XUMUYECKOU PEaKIUU

4.

BeBOI: ..ol
[IpoekTt «Ee BenmuuecTBO — KOHCEpBHAs 0aHKa: HKCIIEPUMEHTAILHOE ONPEICIICHUE METAJLIOBY.

Ykcycnaa kucnoma. CTonoBelil yKCyC, YKCYCHasl 3CCEHLHs, JIEAsAHAs YKCYCHas KHCIOTa: B 4eM pas3Huna. CBoucTBa
YKCYCHOM KUCIIOTHI U €€ puMeHeHue. OU3N0IOrnYeCcKOe BO3AEHCTBUE KUCIOTHI.

IIpakmuueckas paboma.

CocTaBieHre NOHATUHHOM CXEMBI: «UTO s 3HaI0 00 YKCYCHOM KHCIOTe»  (MHAWBUIYaJIbHO, THMOO0 B IpYyIIE).

Pacuer xoHIIEHTpaIK KUCIOTHI U €€ pa30aBICHUN.

KucnoTtHOCTh pacTBOPOB MUIIIEBOM COJIBI U YKCYCHOW KHCITOTHI.

["amenue nuieBon coapl YKCyCHOM KUCIOTOM: TPU3HAKA XUMHUYECKON

peakuuu (BbIAEJICHUE Ta3a, PE3KOE yBEIMYEHHE 00beMa peakUUMOHHOW cMmecHu). [IOBTOpPUTH peaklMio rameHusi COAbl C
WCIIOJb30BaHMEM HWHJUKaTopa (Hamp., oTBapa KPAaCHOKOYAHHOM KamycThl). (s yero HeoOXoaumo ObLIO MPUMEHEHHUE
WHAUKATOpa?

OOpaTtuTh BHUMaHUE, YTO BBIJIEJICHUE T'a3a YaCTO COMPOBOXKIAETCS

yBeJIMYeHHEM 00beMa peakIMOHHOM cMecu. Kakue Mepbl Ipe1oCcTOpOKHOCTH

HYKHO COOJIIO/IaTh TP MPOBEICHUN TAKUX PEAKITUIN?

«Conenasa nawa 3cu3npy (IOBaApEHHAS COJb, MOTALI, ITyTaMaT HATPHSL. ... .. riayoepoBa coJib, MEJIHbII KyHopoc. ..... )

[TumeBas coma, MUThEBasl COJla, KAJBIIMHUPOBAHHAsI COJla, KayCTUUYecKas COja: OJMHAKOBBIC WJIM pa3HbIe BEIECTRBA.
KauecTBeHHbBIEC pEaKIIMU B XUMHUH.

Ipakxmuueckas paboma

OnpenenuTh: Kakoe W3 BEHIECTB (MHINEBas COJA, KAyCTUYECKas COJa, KAIbIIMHUPOBAHHASI COJA) SIBISIOTCS COJSIMU
YIOJIbHOM KUCJIOTHI.

OmneiT 1. JlelicTBUE MHIUKATOPAMM.



OnpiT 2. JleiicTBUE Ha paCTBOPBI MUIIEBOM M KAYCTHYECKOM COJbI YKCYCHOM KHUCIOTHI
HazBanue onbiTa Yrto HabmrogaeM BriBog
BrBOg: ..........

HpOBGI[eHI/Ie OIIBITOB ITOATBCPIKAACT, UTO ITMIICBAA COA4, KAJIBIMHHUPOBAHHAA COAd — 9TO COJIH ciaaboi YFOJIBHOfI KHCJIOTHI,
a KayCTHYCCKaA Coda — paCTBOPHUMOC OCHOBAHHC.

O6CYI[I/ITB, KaK J10Ka3aThb OIIBITHBIM ITYTEM, YTO IIUIICBAA COAA ABJISCTCSA KHCJION COJIBIO.

5. Bpeo numpamoe: mugh unu npaeoa. Ilonp3a HUTPATOB: BaKHEHIIME MUHEPAJbHBIE YyIOOpEHMsS] KaK MCTOYHUK a30Ta.
KpyroBopor a3ora. Ilouemy BeHepuHa MyXOJIOBKAa IMOEJAET HACEKOMBIX (TaK OHA BOCIIOJHSAET HEJOCTATOK a30Ta B
00N0THCTBIX MecTax). HUuTpaTbl B KauecTBe MHUILEBBIX KOHCEPBAHTOB. Kakue mpeBpallieHusi IPOUCXOIAT C HUTpATaMH B
OpraHu3Me 4ejaoBeKa. A30T U €ro CTEEHU OKHUCIICHHUS.

Hpakmuqecmzﬂ yacmeo.

OmnpeneneHre MaccoBOM JOJIM a30Ta B KaJUMHHOWM, HATPMEBOM M aMMOHUWHOHN cenuTpe. BpIBoa: kakoe u3 HHX Ooliee
LIEHHOE a30THOE YJI00peHHUE.
[IpoekT «BnusiHuEe a30THBIX YIOOPEHHI Ha POCT Ca’KEHLIEB (Pacomy.

6. Pabdora Hag mpoekTamMu — 5 4

1. Oman 6bl60pa membvl, nNOCNAHOBKU YeJll, 3a0a4 UCCAe008aHUsL .
Oman 6v108UNCEHUS 2UNOME3bL.

3. Dman naaHupoauusi nymu OOCMUMNCEHUs Yelell UCCIe008ameNbCKUX (NpoekmHvix) pabom u 6blO0pa HeoOX00UMO20
UHCMPYMEHMAPUSL.

4. Dman npoeeodenus: y4eOH020 UCCie008anus (NPOeKmMHOU padbomuvl) ¢ NPOMENCYMOYHBIM KOHMPOJIEM 3d XO0OM BbINOJHEHUSL
U Koppexyueti pe3y1bmamos.

5. Oman ogopmaenus, npeocmasieHus (3auumaol) NPOOYKmMa npoeKmuou pabomsl
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