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IIporpaMmMa BHEYpPOYHOU AeATEJIbHOCTH

Hamnpasnenne - | oOmmenHTeIeKTyaIbHOE
ITporpamMma paccunTana - | nns yqammxes 12-13 ner (7 kiacc)
Cpok peanuzaruu - 1 rox

KonnyecTBo yacoB - | 34 gaca

IosicHUTeIbHAS 3aNIMCKA
PaGouas mporpamMma mo BHeypouHOWl JesitenbHOcTH «lIpomneneBTryueckoe
M3y4eHUE XMMHHM B 7 KJIAcCe» COCTABIIEHA B COOTBETCTBUU C TpeOOBaHUAMH
@denepanbHOrO  rOCYAapCTBEHHOrO  00pa30BATENLHOIO  CTaHAapTa  OOIIEro
00pa3oBaHUs BTOPOTO OKOJICHHUS:

1. Ilpumepnass ocHOBHas oOpa3oBaTelbHAasi IMporpaMmMa OCHOBHOTO OOIIEro
obpazoBanus (omoOpeHa pemieHueM deaepaIbHOTO YIeOHO-METOMYECKOTO
oObeuHeHus1 1Mo 001meMy obpazoBaHuio (MpoTokoa oT 28 utoHs 2016 r. Ne
2/16-3);

2. Ilucbmo MunoOpnayku ot 28.10.2015 1. Ne 08-1786 «O pabounx
nporpamMmax y4eOHBIX TIPEIMETOBY;

3. ITucemo MwunoOpHayku ot 12.05.2011 r. No 03-2960 «OO6 opranuzanuu
BHEYPOUYHOU JESITETLHOCTH.

JlanHas rporpamma ABJIAETCS IIPOTPaMMOM OOIIEMHTEIUIEKTYaTbHON
HarnpasJjeHHOCTU. [Iporpamma nocrpoena Ha CIeIyromuX TPUHIUNAX:

- IIpunyun nayunocmu (3HaHUSI OCHOBAHBI HA 00ObEKTUBHBIX HAYYHBIX (haKTax).
- Ilpunyun nocnedosamenvrHocmu u cucmemamuyrnocmu (00y4eHHUe OT IPOCTOTO K
CJIIO)KHOMY, «OT HE3HAHUS K 3HAHHUIO, OT HEYMEHUS K YMEHUIOY).
- [lpunyun  naensionocmu (OCYIIECTBICHUE CBS3M MEXIY KOHKPETHBIM U
aO0CTPAKTHBIM).
- [Ipunyun ocmuicnennocmu (NEPEHOC UMEIOUINXCS 3HAaHUHN B HOBYIO CUTYalLUIO).
- [Ipunyun coznamenvrocmu u akmugrocmu (IPUMEHEHUE 3HAHUH Ha IPAKTHKE).
AKTYaJIbHOCTh MPOrpamMMbl OOyCIIOBJIEHA TEM, YTO B Y4eOHOM TuTaHE
npeaMetry «XuMHUsS» OTBEIEHO BCero 2 yaca B Henemto (8 kiacc), 4yTo Jaer
BO3MOXXHOCTh C(hOPMHUPOBATH Y YUAIIUXCSI JIUIITL 0a30BbIe 3HAHUS 10 MIPEIMETY.
B toxe Bpemst Bo3pacT 7-To Kjacca SIBISETCS BaXHBIM JUIsl TPO(ECCHOHATBHOTO
CaMOONPEENCHUS IIKOJIbHUKOB. BO3MOXKHO, YTO MPOCHYBIIUIICS HHTEpEC K
XUMUHU MOXKET MepepacTu B OyayIryro npodeccuro.
AKTYaJbHOCTD JIAHHOW MPOTPaMMBI COCTOHMT B U TOM, YTO OHAa HE TOJBHKO
JlaeT BOCIIUTAHHUKAM MPAKTUICCKUE YMECHUS M HaBBIKH, (OPMUPYET HadaTbHBIN
OTBIT TBOPYECKOW AEATEIbHOCTH, HO W pa3BUBAECT MHTEpeC OOydaromerocs K
OKCIIEPUMEHTY, HAyYHOMY IIOMCKY, CIOCOOCTBYET  CaMOOIPEACICHUIO
yUalmxcs, 0CO3HaHHOMY BBIOOPY TMpodeccun. Ydamuecss CMOTYT Ha MPAKTHKE
UCIIOJIb30BaTh CBOM 3HAHMS HA YPOKAX XUMHUH U B OBITY.




Ilenarornyeckasi 1ejieco00pPa3HOCTh 3aKJII0YAETCSl B TOM, YTO 0a30BbII
KypC IIKOJBHON TPOTpaMMbl MPEAYCMATPUBACT MPAKTUYECKHE PaOdOTHI, HO WX
SBHO HEJOCTATOYHO, YTOOBI 3aMHTEPECOBATH YYAIUXCS B CAMOCTOSITEIHHOM
NPUOOPETEHUN TEOPETUUECKUX 3HAHUM U TMPAKTHUECKUX YMEHWI U HaBBIKOB.
Jns storo B kypc «llepBbie 1marm B XUMUU» BKIIOYEHBI Haubosee spKue,
HarJISJIHbIE,  WHTPUTYIOIIME  DKCIEPUMEHTBI,  CHOCOOHBIE  YBIEYh U
3aMHTEPECOBATh YUAIUXCS IPAKTUYECKON HAYKOM XUMUEH.

B pamkax HanumoHanbHOro mnpoekra «OOpa3oBaHME)» CO3/1aHHE LEHTpa
€CTECTBEHHO - HAyYHOU HampaBlIeHHOCTH «Touka pocTay MO3BOJUIO BHEIPUTH
B IporpaMmy IU(POBYIO JIaOOpAaTOPUI0 M KAYeCTBEHHO H3MEHHUTH MPOIIECC
00y4YeHHUs XUMHH.
KonuyecTBeHHBIE  SKCHEPUMEHTHI  MO3BOJSAT  MOJAy4YaTh  JOCTOBEPHYIO
uHOpPMAIIMI0O O TPOTEKAHMM TEX WM HWHBIX XMMHYECKHX TIpoleccax, o
CBOMCTBax BemiecTB. Ha OCHOBE TOJYyYEHHBIX SKCIIEPUMEHTAIBHBIX JTaHHBIX
o0ydaeMble CMOTYT CaMOCTOSITETIFHO JeJaTh BBIBOJBI, 0000IIaTh pe3yabTaThl,
BBISBJISIT  3aKOHOMEPHOCTH, UYTO OJIHO3HAYHO OyAeT CHoCOOCTBOBAThH
MTOBBIIIICHUIO MOTUBAITUN O0YUCHHUSI IKOJIHLHUKOB.
Leab nmporpaMmmsbi:
dopMUpOBaHUE Y VYYAIUXCS HAYYHBIX TMPEJACTABICHUH O XUMHHA B
MOBCEIHEBHOM KU3HU 4YeJlIOBEKa dYepe3 MpoOyKIeHHWE HHTEpeca M Pa3BUTHUE
poeCCHOHANTBHBIX CKIIOHHOCTEH K TIPEIMETY XUMHS.
3agaun:
Oo0pa3oBaTtenbHble:
¢ PACHIMPUTH KPYTro30p YHAIIUXCS O MUPE BEIIECTB;
¢ HCIIOJBH30BATh TEOPETUUECKUE 3HAHUS IO XMMHUH HA TIPAKTHKE;
o 00YyYHTb TEXHUKE OE30MACHOCTH MIPH BHITIOJIHEHUH XUMHUYECKUX
peaxKLui;
o copMHUPOBATH HABBIKHU BBHITTOJIHEHUS MPOEKTOB C UCIIOJIH30BAHUEM
UKT u uudpoBoro obopyaoBaHus;
¢ BBISIBUTH TBOPUYECKH OJIAPEHHBIX O0YUAIOIINXCA U TTOMOYb
UM TIPOSIBUTH CeOsl.

PaszBuBarommue:
¢ CHOCOOCTBOBATH PA3BUTHUIO TBOPUECKUX CITOCOOHOCTEHM 00yJaronuxcs;
o (opmupoBars UKT-KOMIIETEHTOCTH;

BocnurareibHbie:
¢ BOCIHUTATh CAMOCTOSITEILHOCTD MPH BHITIOJIHEHUU Pa0OTHI;

e BOCHHUTATb 4YYBCTBO B3aUMOIIOMOIIIH, KOJINICKTUBHU3MaA, YMCHUC
pa60TaTb B KOMAaH/IC; BOCIIUTATh YyYBCTBO JIMYHOU
OTBCTCTBCHHOCTH.

CBs3b coaepkaHus POrPAMMbl BHEYPOYHOM 1eATEJIbHOCTH C
yueOHBIMHU NMpeAMeTaAMM:
Kypc BHEYypOUHOU AEATENBHOCTH UIAEHHO U COAEPIKATEIBHO CBS3aH C
0a30BBIM KypCOM XMMUU U TIO3BOJISIET MOAAEP)KUBATH B3aUMOCBSI3b TEOPUU U



NPAaKTUKH, (QOPMHUPYET YCTOMYUBYIO MOTPEOHOCTh MPUMEHATH MOIyYeHHbIE
3HAHUS Y HABBIKM B MTOBCEAHEBHOM KU3HU.
[Iporpamma nocTpoeHa Ha OCHOBE MeKIPeIMeTHOH MHTerpauuu ¢ Gu3NKoi,
MaTEeMaTUKOU, OMOJIOTUEN U JPYTUMHU €CTECTBEHHO - HAYYHBIMU TIPEIMETAMH.
Oco0eHHOCTH peau3anuu
NPorpamMmbI:
Bo3pact o0yuarommxcs:
[TporpamMma opueHTHpOBaHa Ha BOCIIMTAHHUKOB B Bo3pacte 12-13 net 6e3
CIEUHUAIBHOW MMOJrOTOBKH.
DopMBbI 3aHATHIA:
B o6pazoBarenbHOM MpoIecce UCTOMB3YIOTCS pa3Iu4HbIE (POPMBI
MIPOBE/ICHUS 3aHATHS:
« Oecenpl;
o JICKLIUU;
¢ CEMHHAPBI;
o TPAKTUYECKOE 3aHSTHE;
o XUMHUYECKUHI
DKCIIEPUMEHT;
o pabora Ha
KOMITBIOTEPE;
o JKCKYpCHH;
 BBINOJHEHHUE U 3aIUTA POEKTOB.
Pesxxum nposenenmsi: 34 yaca B rog - |1 pa3 B Hemenro. Bcee 3aHATHSA 1O
BHEYPOUHOM JI€ATETBHOCTH MPOBOASTCS TIOCIE BCEX YPOKOB OCHOBHOIO
pacnucanus, TpPOJOLKUTENBHOCTh COOTBETCTBYET pekoMeHnauusaM CanlluH, T. e.
40 MUHYT.
MecTo npoBeieHusi: 3aHATHS IPOBOJATCSA B yueOHOM KaOunere xumun MbOY
«Apucrtosckass OOL»
3nopoBbecOeperarolias oprausanus o0pa3zoBaTeIbHOTO Mpolecca Mpeanoiaraet
UCTOJb30BaHUE (OpM UM METOJOB OOyuYeHHUs, aJeKBAaTHBIX BO3PACTHBIM
BO3MOKHOCTSIM LIKOJIbHUKA: MPAKTUYECKHE paOOThI, SKCIIEPUMEHTHI U OeceIbl.
Buabl nesiTeIbLHOCTH: TIPEAYCMOTpeHbI TeopeTudeckue (204.) U MpakTUUECKHe
3ansaTus (144.).

Ilnanupyembie pe3yabTAThI 0CBOCHUS 00YVYAIOMIMMHUCSH POrPAMMbI
(BHeYUeOHOii) BHEYPOUYHOM JIEATEILHOCTH

JIN4YHOCTHBIE pe3y/IbTAThI:

¢ OCO3HAaBaTh €MHCTBO U LIEJIOCTHOCTh OKPY’KAIOIIEr0 MUPA,
BO3MOKHOCTH €r0 IO3HABAEMOCTH U 00BbSICHUMOCTH Ha OCHOBE JTOCTH>KEHUIM
HAYKU;

¢ TIOCTENIEHHO BBICTpanBaTh COOCTBEHHOE IIEIOCTHOE MHPOBO33pPEHUE:
0CO3HaBaTh MOTPEOHOCTH M TOTOBHOCTh K CaMOOOpPa30BaHHUIO, B TOM UYHCJIE U B
paMKax CaMOCTOSITEJIbHOM AESITENIbHOCTH BHE IIKOJIBL;



o OIICHUBATH KU3HEHHBIC CUTYyAITUU C TOYKU 3pEeHHs 0€30IMacHOTO
o0Opa3a KU3HHU U COXPAHEHUS 3I0POBbS;
¢ OIIEHUBATDH KOJIOTMUECKHUI PUCK B3AMMOOTHOIIICHUN YeJIOBEKA U TPUPOIbI.

« (hopMUPOBATH IKOJOTHUECKOE MEIIUICHNWE: YMEHNUE OIICHUBATH CBOIO
NEATEIbHOCTh U TIOCTYNKH JPYTUX JIIOAEH C TOYKH 3pPEHHUS COXPAHCHHS
OKpY XaloIlel Cpejibl - rapaHTa >KU3HU U OJaronoxyyus Jrojeil Ha 3emIe.
MetanpeamMeTHbIME pe3ylibTaTaMu U3yueHus Kypca «llepBbie maru B
XUMUNY SBIIsIeTCA (DOPMUPOBAHNE YHUBEPCAIbHBIX YueOHbIX AeicTBuit (YVY /).
PerynsituBubie YY/I:

¢ CaMOCTOSITEIBHO OOHAPYKUBATH U (POPMYIUPOBATH YICOHYIO
po0IeMy, OIIPEeTATh 1ebh YIeOHOU NeATeIbHOCTH,

e BBIJIBUTaTh BEPCUU PEUICHUS MPOOIEMBI, 0CO3HABATh KOHEUHBII
pe3ynbTaT, BHIOUPATh U3 MPEAJIOKEHHBIX U UCKaTh CAMOCTOSITEILHO CPEICTBA
JIOCTUKEHUSI 11eJIH;

¢ OCYUIECTBIATH LIEIIETIOaraHue, BKIII0Yasi IOCTAaHOBKY HOBBIX LENEH,
npeoOpa3zoBaHue MPAKTUYECKON 33/1a4i B TTO3HABATEIBHYIO;
¢ COCTaBJIATH (MHIWBUIyAIbHO WIH B TPYMIIE) IJIaH PEIICHUS MPOOIIEMBbI;

« paboTas 1o IIaHy, CBePATh CBOU JICUCTBUS C LIETBIO U, IPU
HEO0OXOMMOCTHU, UCTIPABJIATH OIIMOKH CAMOCTOSITENIHHO;

¢ YUYHUTBHIBATH Pa3HbIC MHEHUS U CTPEMUTHLCS K KOOPJUHALIMK PA3TUYHBIX
MO3ULINI B COTPYIHUYECTBE;
¢ B JHMAJIOTE C yUYUTEJIEM COBEPIIEHCTBOBATH CAMOCTOSATEIHLHO BhIPAOOTAHHBIE

KPUTEPUH OLICHKHU.
ITo3naBarennbHbie YY/I:

¢ aHAJM3MPOBATH, CPABHUBATH, KJIACCU(PUITMPOBATH U 0000IIATH
bakThl U BNEHUA. BBISABIATH IPUYMHBI U CIEACTBUS MPOCTHIX SBICHU.

¢ OCYHIECTBJSATH CPABHEHUE, KIIACCU(DHUKAIINIO, CAMOCTOSATEIHHO
BBIOMpAst OCHOBAHUS U KPUTEPHUH JIJISI YKA3aHHBIX JIOTHYECKUX OTepalnii;

¢ CTPOMTB JIOTUYECKOE PACCYKJICHUE, BKIIOUYAIOIIEE YCTAHOBIICHHUE
MPUYMHHO-CJIEJICTBEHHBIX CBA3EH.
¢ C031aBaTh CXEMaTUYECKUE MOJIEIIH C BBIAECICHUEM CYIIECTBEHHBIX

XapaKTEPUCTHK OOBHEKTA.
¢ COCTABJIAITH TE3UCHI, PA3JIUYHBIE BUbI IIJIAHOB (MPOCTHIX, CIOKHBIX U T.I1.).
¢ MpeoOpPa3oBBIBATH MHPOPMAIIUIO U3 OJTHOTO BUA B IPYTroi (TabiuIily B
TEKCT U Mp.).

¢ YMeTb OIpPECATh BO3MOKHBIE HCTOUHUKHA HEOOXOIUMBIX
CBEJICHHM, MPOU3BOJAUTH MOUCK MH(POpMAIINH, AHATU3UPOBATH U OIICHUBATH €€
JIOCTOBEPHOCTb.

¢ 0000111aTh MOHSTHS - OCYIIECTBIISITH JJOTUUECKYIO OTIEpaIUio
nepexo/ia OT MOHATHHN ¢ MEHBIIIUM 00BEMOM MOHSTHSM C OOJIBIIIMM 00bEMOM;

¢ CTPOUTBH JIOTHYECKHE PACCYKICHUS, BKIIFOUAIOIIUE YCTAHOBJICHUE
MPUYUHHO-CJIEICTBEHHBIX CBA3EH.



o OOBSCHSTH SBJICHUS, MIPOIECCHI, CBSI3U U OTHOIICHUS, BBISIBISIEMbIC B
X0JIe WCCIICIOBAHUS, OCYIIECTBIATh BEIOOP Hanbosiee 3(HEeKTUBHBIX CIOCOOOB
pelieHus 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH.

KommyHnukatusubie YY/I:

o yMeTh (opMylnupoBaTh COOCTBEHHOE MHEHHE U  MO3UIHIO,
apryMEHTUPOBAaTh €€ U KOOPJUHHUPOBaThH €€ C TMO3UIMH TapTHEPOB B
COTPYIIHMYECTBE TMpU  BBIPAOOTKE OOIIEro peuieHuss B  COBMECTHOM
JESITENIbHOCTH;

¢ O0TOOpaXkaTh B peUM COJIepKaHUE COBEPIIAEMBIX JEHCTBUM, KaK B
dbopme rpoMKOM COLMAIU3UPOBAHHON peyH, TaK U B pOpMe BHYTPEHHEH peun;
¢ YMETh ApIyMEHTHPOBATH CBOIO TOUKY 3PEHUS;

¢ YMETh OCYIIECTBIIATh B3aUMHBII KOHTPOJIb U OKa3bIBATh B
COTPYIHUYECTBE HEOOXOAUMYIO B3aMOIIOMOIIIb;

¢ YMETh paboTaTh B IPYMIE - YCTAHABIMBATh PaOOYME OTHOIICHUS,

3 PEeKTUBHO COTPYIHUYATH U CITIOCOOCTBOBATH MPOTYKTUBHON KOOIEPAIIUH.
IIpeamMeTHBIMH pe3yibTaTAMU HU3YUYCHUS MIPEAMETA ABJISIIOTCS CIIEIYIOIINE
YMEHUS:

¢ OCO3HAHUE POJIU BEILIECTB;

¢ OIpPEIETSATH POJIb PA3TUYHBIX BEIIECTB B MPUPOJIE U TEXHUKE;

¢ OOBACHSATH POJIb BEUIECTB B UX KPYTOBOPOTE;

¢ PAaCCMOTPEHUE XMMUYECKUX MPOLIECCOB;

¢ HCTOJIb30BATh 3HAHUSI XUMUU TIPU COOTIOICHUN TTPABUIT
WCIIOJIb30BaHUs OBITOBBIX XUMUUECKUX MIPENapaToB;

— pa3nuyaTh OMAacHbIC U O0€30IMaCHBIC BEILIECTBRA;
¢ TPUBOAUTH MPUMEPHI XUMHYECKHUX MTPOIIECCOB B IPUPOJIC;

¢ HAXOIUTb YEPThI, CBUJCTEIBCTBYIONIUE 00 OOIIMX MPU3HAKAX
XUMHUUYECKUX MPOLIECCOB U UX PA3IHUUSIX;
¢ HCIOJb30BAHUE XUMHUYECKUX 3HAHU B OBITY;

o OOBSACHATH 3HAYCHUE BEIIECTB B )KU3HU U XO35UCTBE YETIOBEKA;
o OOBSICHATH MHP C TOUKH 3PEHUS XUMHH;
« (opmupoBaTh npeacTaBiIeHUs 0 OyayIeM TpodeccuoHaTbHOM BBIOOPE.
Kpome Toro, 3aHsATHs TMpu3BaHbI NPOOYIUTH Yy YyYalIUXCs HHTEpeC K
XUMUYECKOM  HayKe, CTUMYJIUPOBaTh  JlajJbHEHIIEEe  W3YyYEHUE  XHUMHH.
XuMuyeckue 3HaHus, CGHOPMHUPOBAHHBIE HA 3aHATUAX, WHOOPMAIIMOHHAS
KyJbTypa YYaluxcs, MOTYT OBITh HCHOJB30BaHbl HMHU JJISi PACKPBITUS
Pa3JIMYHBIX POSIBJICHUN CBSI3M XUMUH C KU3HBIO.

Cnoco0bl1 onpeesieHus1 pe3yJIbTATHBHOCTH:

o Hauanvnvit konmponv (cenmadpb) B BUIEC  BU3YaJIbHOIO
HaOIIOIEHUsT Hedarora 3a  COOJIIOAEHHWEM  BOCHUTAHHUKAMU  TEXHUKU
0€30MacCHOCTH, TTOBEICHUEM TIPU pabOTe ¢ MOCIEAYIOITUM 00CYKICHUEM;

o Texywuit Koumpoav (¢ meuenue 6cezo y4eOH020 200a) B BUJE
BU3YaJIbHOTO HaOJIIOJIEHUsI TIe[larora 3a MpoLecCOM BBIMOJHEHUS yYaluuMUCS



IPAaKTHYECKUX paboT, MPOEKTOB,

HpeHMCTHOﬁ HEOCIC €CCTCCTBO3HAHUA,

o Ilpomesrccymounulit KoHmpono (memamuueckuii) B BUJe
MPEAMETHOM JUArHOCTUKH 3HAHUS IETbMU MTPONJICHHBIX TEM;
o Hmozoewlit Konmponp (mait) B BUJIE U3YUYCHUS U aHAJIU3a MIPOJLYKTOB
TpyJa ydamuxcs (MpoeKTOB; cooOieHui, pedepaToB), Mpolecca OpraHu3aiuu
paboThI HA/l MPOAYKTOM U AUHAMUKU JTUYHOCTHBIX U3MEHEHUH.

®opMbl y4€Ta 3HAHUN, YMEHUH IPH peaIu3alMy IPOrPaMMBbl.

« Omnpoc;

o OO06cyxncHue;

« CamocrosTenbpHas pa60Ta;

« TectupoBanue;

o« [lIpesenTanus u 3anuTa TBOPYECKON pabOTHI (MPOEKTHI U JIp. ).
B xon1ie yue6HOTO0 roja 00y4yarouuiics 10KeH BBITOJHUTD U 3alTUTUTh

MIPOEKT.

(ITpnaoskenue 1. «Onucanue ¢popMbl NOABEIEHUSI HUTOTOB).

TemaTnueckuii Iu1aH OPOrpaMMbl BHEYPDOUHOU

VH/IMBUIyaJbHbIX 33JaHUM, y4acTus B

Ha3Banue Tema 3ansaTus HUcnoabiyemo
Ne Bcero Ipak-
n/pP 12 4acosB Teopus THKA |
o0opyaoBaHue
Pa3zgea 1. BBoaHoe 3ausTue. 1
BBenenue.
L l@w) MecTo XUuMuH B 2 1
€CTECTBO3HAHUU
Paszpnen 2. Bemectsa. [Ipuemst 1
JKCcnepuMeH | 0OpaleHus ¢ BEleCTBaMu.
TaJbHbIE I[IpaBuia 6e30nacHON pabOTH] 1
OCHOBBI IpH [TPOBEEHH
XUMHH. (81.) 3KCIIEpUMEHTA. TeXHUKY
71a00paTOPHBIX padboOT
HarpesarenpHabie TpruOOPHI.
2 8
Yuctele BelecTBa, 0co0Q 1 JlaTuuk
YUCTHICBEIIECTBA AIIEKTPOIPOBO
ITpumecu JTHOCTH,
Cmecu 1udpoBoi
MHUKPOCKOII
Metoabl TO3HAHUS 1
B E€CTECTBO3HAHHH.




Bopa. PactBopel. Mopckas u
MIpeCcHas BOJA.
buoniornueckue KuaKoCTH

JlaTumk
TeMIepaTypbl
IUTATUHOBBIN

MaccoBas JTOJIS]
PAacCTBOPEHHOIO BEIIECTBA
WIH MIPOIIEHTHAs
KOHICHTPAIIUS BEUIECTBA B

pacTBopd

JlaTuuk
OIITUYECKOU
IUTOTHOCTH

Hacrenuennabsie u
MIEPECHIIIIEHHBIC PACTBOPHI.

Hudposoit
MHUKPOCKOTI

Pa3gea 3.
3HakoMuMca
c MHPOM
HAHOYACTHIL
(84.)

MonenupoBanne

CtpoeHue BelecTna.
Pa3zmepsl yacTuil.
Hanouactuisl

KonnounaHele CUCTEMBI:
MOYBa, TJINHA, IPUPOTHBIC
BOJIbI, BO3IyX JIbIM,
MHUHEpaJIbl, XJ1e0, MOJIOKO,
MacJo, KpoBb. .. KomnonaHeie
Y UCTUHHBIC PACTBOPHI

Meronsl u cpeacraa
SMITMPUYECKOTO
VCCIICIOBAHUS

Kak cremneHb
W3MEIBUYCHHOCTH BIMSIET HA
0O0IIIyIO ITOIIAdh
COIPUKACAIOIIHXCS YaCTHIL

HanooObekTsI
1 00YCIIOBJIEHHOCTh UX
YHUKAJIbHBIX CBOMCTB PE3KHUM
YBEJIIMYCHUEM TLIOMIAIH
MOBEPXHOCTH YaCTHII

Paznea 4.
XumMus Ha
cTpakKe
3[I0POBbAI.
(6u.)

Hon. Bo3rounka riona. Mo us
arTeKu

«MaprasnoBkay.
ITepmanranar kanus

AIIXP

[Tepekucs Bonopoza.
CBoiicTBa U TPUMEHEHUE
MEPOKCHJIa BOJIOPO/Ia

[TpuGop nis
MOJTyYCHUS
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HNHcTpyKTax 1Mo TexHUKE 0€30MacHOCTH MPOBOIUTCS HA KaXKIAOM 3aHITHU MEpeN
IIPOBEJICHUEM IKCIIEPUMEHTA.




1. BBenenmue

1.

Beoonoe 3anamue. 3HakOMCTBO y4allluXCsi ¢ HOBBIM y4e€OHBIM KYpCOM B
KpPY>KKOBOM pabore.
Mecmo xumuu 6 ecmecmeo3nanuu. 3apoXI€HUE XUMUU Kak HayKu. CBs3b
XAMUH C MMPAKTUYECKOMN KU3HBIO YEIIOBEKA.
IIpakmuueckas yacmeo.
Co3aHre TO3HABATENIbHBIX KPOCCBOPJAOB M JIPYTUX HWHTEPAKTUBHBIX
ynpakHeHui Ha LearningAps.org uiu MyTest.

2. BKCHepI/IMeHTaﬂbeIe OCHOBbI XUYMHUH

1.

2.

3.

Bewecmea. Ilpuemwt oopawienus c eewjecmeamu.

W3yyenue mpaBuil ~ TEXHHKHM  O€30MAcCHOCTH,  MPEAYIPEKIAOIMIMNX
U 3amnpeniaronux 3HakoB. [lepsas momonis. [IpoTuBONOXKapHBIE CpeACTBa
3aIUTHI.

3HaKOMCTBO C BEIIECTBAMHM, BCTPEUAIOIIUMHUCS B OBITY: MOJHAs HACTOMKa,
MeJb, aTIOMUHUM, COJIb, THUINEBas COJA, JIUMOHHAs KHCIIOTa, YKCyCHas
KHCIIOTa, BOJA, MEIHbIH Kyrnopoc. OTiauyue BemeCTB MO0 (HU3NYECKUM
CBOMCTBAM: arperatHoe COCTOSIHHE, IIBET, 3amax, BKYC, PacTBOPUMOCTb.
[TpaBuia xpaneHus: BemecTB B jabopatopuu. TOKCHYHOCTH BEIIECTB IS
KUBBIX OPTaHU3MOB OIPEACIACTCS WX XHWMHYCCKHMH CBOMCTBAMH, WX
CIIOCOOHOCTBIO BCTYIIATh B XUMHUYECKHE peakiud. [IposBIeHUsT TOKCUIHBIX
BCIIECTB y UYEJIOBEKA: XHMHYCCKHUH OXOT, pa3ApaXKEHUE CIM3UCTHIX
000JI0YeK, KaTap ABIXaTCIBHBIX IMyTEeH, aJUIEPTHUECKHE PEAKIIUU, OCTpPHIS
JEPMaTUTHI, KAHIIEPOTEHHOE JIEHCTBUE, MOPAKEHUSI OPTaHOB, BO3MOXKHOCTh
JeTanbHBIX ~ WcxonoB.  IlpaBuma  orOopa  BemiecTB  (TBEpbIE,
MOPOIIKOOOpa3HbIe, JKHUIKUE, BOJHBIE PACTBOPBI, 0COO0OE BHHUMAHHE —
paboTa TOJIBKO ¢ MaJbIMU O0OBEMaMU BEIIECTB).

Tecm na ocHoBe 3ananuil U3 otkpbiToro 6anka OUIN (pazmen «Metosb
MTO3HAHUS)

Ilpasuna 6e3onacuoii padomot npu nposedenuu 3xkcnepumenma. Texnuka
aadopamopHulx padoom.

3HAaKOMCTBO C J1IabOpaTOpHBIM OOOpYAOBaHMEM: CTEKJISIHHAs TMOCyJa
(XMMHUYECKHE CTaKaHbI, KOJObI, BOPOHKH, NEIUTEIbHBIC BOPOHKH, MEpHAas
MOCyJia), BEChI, IITATUBBI JUIsI MPOOMPOK M MPUOOPOB, HarpeBaTEIHHBIN
npubop-cnupToBKa, (apdopoBas TMocyna (BbIApUBATEIbHBIC YaIlKH,
TUTJIHA, CTYTIKH, IITATENN) U JIp.

besomacHass pabotra co CTekJIOM, NpoOKaMH (JIEMOHCTpAIUsl PE3KU
CTEKJISTHHBIX TPYOOK, MX HarpeBaHus it U3MEHEHUs (OPMBI).
llpaxmuuyeckas yacmeo.

Cb6opka mpubopa nisi moimydeHus ra3oB. [IpoBepka Ha TEPMETHYHOCTD.
3akperuieHue ero Ha mratuse. PucyHok npubdopa npu nomoinu tpadapera.
Hazpesamenvnwvie npuoopbot.

CnuproBka. ['azoBasi ropenka. Ilnutka. Bopsnas Oans. HasznaueHue
HarpeBaTesIbHbIX TPUOOPOB.

N3y4yeHnne ciupTOBKH: COCTABHBIC YACTH U UX (DYHKITHS.



['oprouee TOMMMBO [JIsi CHOMPTOBOK: OSTWIOBBIM cnupT. OCOOEHHOCTH
peakluy ropeHus: BbleieHue Temia u ceera. Cyxoe roprouee

[TpaBwia  HarpeBaHuss  NPoOOMPOK € BOAHBIMU  PacTBOpaMHu
(mpeaBapuTENbHBIA MPOTPEB BCEH IMOBEPXHOCTH, O00S3aTENbHBIA HAKIIOH
IpOOUPKH, OTBEPCTHE MPOOUPKU «OT ce0s», 3aKpeIUIeHHE JAeprKaTelis
POOUPKH).

Hcrnonb3oBaHue TUIVIEW IIpU IPOKAIMBaHUM BewlecTB. HaszHaueHune
ollepalyy IPOKaIUBaHUS.

IIpakmuueckas uacmeo.

N3yuyenue muaMeHu. PUCYHOK IITaMEHH.

COopka mnpubopa [uisi BbIIApUBAaHUA COJIM (KOJNBLO Ha IITaTUB,
BbIIIapUBaTEIbHAsl Yalllka, BOJAHBIA pPacTBOpP COJH, CIUPTOBKA). PUCyHOK
npubdopa npu nmomoIy Tpadapera.

4. Yucmovle  eewjecmeéa, 0co6o  uucmole  eeuecmea.  Ilpumecu.
Cmecu. CrocoObl OUMCTKU BELIECTB OT MPUMECEH M pa3[eNeHHs] CMECEH.
@unsrpoBanue. lleperonka. Kpucrammsanus. Pasgenenue ¢ momomibro
MarHuTa, 1eIUTENbHOW BOPOHKHU
IIpakmuueckas uacmeo.

1 BapuaHT: cMeCh PEUHOT0 NECKa U caxapa.
2 BapuaHT: CMECh PEYHOTO MeCKa 1 IOBAPEHHOMN COJIH.
CocTaBUTh CXeMy TIOCIEJOBATEIbHOCTA  Olepauuid  (pacTBOPEHHE,
¢unbTpoBanue, BelnapuBaHue). CpaBHUTh U OOCYAUTH PE3ylbTAaThl JBYX
BapuaHToB. OOpaTuTh BHUMaHUE Ha CMECh caxapa U mecka (y HEKOTOPbIX
YalllKd TOKPBUIMCh KOPUYHEBOM Maccoi), Ha BaXHOCTh YCJIOBHIA
IIPOBEICHMSI JKCIEPUMEHTa, B JAHHOM CIIy4a€ Ha CBOEBPEMEHHOE
IIPEKpalleHNE HarpeBa.

5. Memoowl no3HaHus ¢ eCMecneo3Hanuu.
Hab6nrogenue. DxcnepumeHT. MoaenupoBaHue.
VYcnoBust npoBeAeHUs HAOMIOACHUS KAaK OCHOBHOTO METO/A MO3HAHUS.
MBICIUTENBHBIN W pPEATBHBIA JKCIIEPUMEHT. Y HHUBEPCAIbHBIE 3HAHUS
YeJoBeUeCTBA Ha OCHOBE HaOmoaeHus. Duznyeckue M XUMHUYECKUE
SIBJICHUSL.
IIpaxmuueckas uacmeo.
bpoyHoBckoe maBmkeHHe Tmoa MHUKpockomoM. OOHapyKeHHE JKHpa B
ceMeHax TmojacosHeyHuka. OOHapykeHHe Kpaxmaia B Kaprodere.
OOnHapy:XeHue YTrIeKUCIoro rasa B BblAbIxaeMOM Bozayxe. JloOaBieHue
JUMOHHOM KUCJIOTHI B yail. OopmiieHre paboThI.

Ha3zBanwue omnnwiTa Kaxk BeImIonHs M Yro Habmronanmm

OOpaTuTh BHUMaHUWE Ha TNPAKTUYECKUE 3aJ]aHUsl TPOILLILIX 3aHSATHUH.
AKIIEHTHUPOBATh, UYTO METO ] HAOIIOJICHUS — OCHOBHOM METO]] TO3HAHMUSI.

6. Booa. Pacmeopwsl. Mopckasa u npecnasa éooa. buonozuueckue »s»cuokocmu.
KpOBb, JuMda, KIETOUYHBIM COK. OKOJOTHYECKHE TMPOOJIEMBbI BO/IBI.
DNEeKTPONPOBOJHOCTh KAaK CBOWCTBO PAaCTBOPOB SJIEKTPOIUTOB (TIpaBUia
0€30IaCHOCTH C AJIEKTPONPUOOPaMH).

Ipaxmuueckas uacmeo.



7.

8.

Omnpenenenre ¢ TOMOMIBIO 3JEKTPOINPOBOJAHOCTH PACTBOPOB: B KaKOM
XUMUYECKOM CTaKaHe HaXOJUTCS IUCTWUIMPOBaHHAs Boma. JlaHbl Tpu
pacTBOpa: pacTBOp MOBAPEHHOH COJIM, pacTBOP caxapa, JUCTHIUTMPOBAHHAS
Boga. OpopmieHue padoThl.

Ha3Banue pactBopa Yro HaOmoAaeM (3aropaeTcs JJaMInoyka

WJIU HET)

Kak pacno3Harh: B KaKOM CTaKaHE — IMCTWIJIMPOBAHHAs BOJA M PacTBOP
caxapa. JloiKHBI MNpEeAsoKUTh JBa CHOCO0A: OPraHOJIENTUYECKUN U
BBIIIapHBAHHE.

[Tpoexkt «M3roToBiieHne CaMOIEIBHOTO Mpudopa Il HCCIEIO0BAHUS
JIEKTPOIIPOBOTHOCTH PaCTBOPOB)

Maccoeaa 0Oona pacmeopennozo eewjecmeéa, UAU  NPOUEHMHAA
KOHUeHmpauusa éeuiecmea 6 pacmeope.

B3BemmBanue. PaznoBecsl. HaBecka. MepHas nocyna (MepHbIE CTaKkaHbl,
KOJIOBI, IIMJIUHJIPHI).

IIpaxmuueckas uacmeo.

IIpurorosieHue pacTBOPOB [OBAPEHHOM COJIA 3aJaHHON KOHLICHTPALIUH.
[IpuroroBneHne IMIMIy4er0 HANWTKA W3 IHIIEBOM COJbI, JUMOHHOU
KHCJIOTBI, caxapa U acKOpOMHOBOM KHUCJIOTHI: KaKJas rpynmna onpeaeisieT
KOJIMYECTBO BEILIECTB HAa CBOE ycMoTpeHne. CpaBHEHHE U 00CYKIECHUE
IPUTOTOBJIEHHBIX HAIUTKOB C T.3p. BKyca, (UKcaluu HaOI0gaeMbIX
3¢ (eKxToB, pacueTOB WK BBINOJHEHUS «HA TI1a30K», IKCIIEPUMEHTAIBHOM

KYJIbTYpHI.
Hacviwennie u nepecvluieHHble pAcmeopbl.
Memoouxka SbIPAUUBAHUA Kpucmaiios. MOHOKpPHUCTAILIL.

Kpucramnmueckue npy3sl. UTO Takoe «3aTpaBKay.

JleMoHcTpanus epechIeHHOTO pacTBOPA alleTaTa HaTpHUsl.

lpaxmuuyeckas yacmeo.

[IpurotoBieHrue  HACBHIIMIEHHBIX WU TEPECHINIEHHBIX  PacTBOPOB.
[IpurotoBiieHre BOJHBIX PACTBOPOB MEIHOIO KyIOpoca, XJIOpUAa HaTpus,
caxapo3bl Ui BbIpAIIMBaHUSI KPUCTAIJIOB. BhIpalniuBanue KpUCTAJIOB U3
pacTBOpa KaMEHHOW COJIM W HWOJWPOBAHHOM COJM: €CTh JIM pa3HHUIIA.
[ToueMy nJis BbIpaliiBaHUs KPUCTAJIOB KaMEHHas COJb JIyYIle, 4YeM
noaupoBaHHas. [losydeHue  OKpalllEHHBIX  KPHUCTAJUIOB  COJU €
WCIIOJB30BaHUEM MHIIEBBIX KpacuTelied. BelpamnBaHue KpUCTAUIOB
MEJIHOTO Kylopoca 13 BOJAHO-CIUPTOBBIX PACTBOPOB.

3. 3HakoMuMCcH C MHPOM HAHOYACTHUIL

1. Mooenuposanue. Monenu B ectecTBO3HaHUU (I100yC, KapThl, (hU3NUECKUE

MOJIeNIA, OWOJIOTMYECKUE MYJISDKHM, KPUCTANIMYECKHe peleTkr). Moaenu
aTOMOB M MOJIEKYJI B XMMUH.

lpakmuueckas uacmeo.

N3roroBrnenne Mojenell MOJeKyJl W3 TMOAPYYHBIX cpeactB. Pabora
BOOOPaKEHUS.

Cmpoenue seujecmea. Pazmepol vacmuy. Hanouacmuuyo.




IIpoexmuas 3a0aua Ne 1. Kak y3HaTh IpUMEpPHbBIE pa3Mepbl BATAMUHHOI'O
npaxe «YHIEeBUTY», «PeBUTY, yIAaKOBKUA KOTOPBIX PACMOJIOKEHBI Y Bac Ha
CTOJIaX, HE OTKPhIBasi OAHOYEK.

Ilpoexmnas 3a0aua Ne 2. Y Bac Ha cTojax HaxoIsTCS MEPHBIH LIMJIUHJP,
KoJ0a C BOJOM, BEChl PBIYAKHOTO THIA C HAOOPOM pPa3HOBECOB.
[Ipennioxkute  cnocoObl  ONMpeneNieHUuss  pa3MepoB  MOJEKYJI  BO/IbI
(TIpakTUYECKUN U TEOPETUUCCKUI).

Bonpoc: OtHOoCuTCS M1 MOJIEeKyJa BOJIbI K HaHouactuiiam? [ToueMy BUpYCHI
Ha3bIBAIOT HAHOPOOOTaMU?

3. Konnouomnwsie cucmemwi: nousa, 2iuna, npupoonsvie 600bl, 8030yX ObIM,
MuHnepanvl, Xjaed, M0OJ0KO, MaAc10, Kpoes...Konnououvie u ucmunnble
pacmeopwvl. Ontudeckue cBoWcTBa: <«dddextr Tunpans», «siBlIeHUE
UCKPSIIIUXCS CJIOEBY. Konnouansie YaCTHUIIbI u ux
pa3Mmepsl. Ixcnepumenmanvuas 3aoava Ne 1. Ha ctonax: nasepHasi yka3zka u
Ja3epHbId (POHAPUK C KPACHBIM JTy4OM, JIBA XMMHUYECKHUX CTaKaHa: B OJHOM
3aBapeHHbIM TAKETUK 4Yas, B JpyroM — uucTtas Boja. lIpomycture nyd
Ja3epHOro (QoHapuka dYepe3 cTakaHbl. B KakoM cTakaHe, MO-BalleMy
MHEHUIO, HAXOAUTCA KOJUIOWJHAs cuctema? Ha yeM OCHOBBIBAETCS Ballle
IIPEANOIOKEHHE?

Oxcnepumenmanvuas 3aodaua Ne 2. BaMm BbIJaHBl pPacTBOPHI alleTara
ceurna Pb(CH3COO); u woamnma kamus KI, mratuB ¢ mnpoOupkamw,
CIUPTOBAasl Topelika, MpoOupkojepkarenb. B mpoOupky Hameite 2 M
pactBopa KI (BbicoTOll 2 cM) W 3areM MOpwielTe 2 M pacTBopa
Pb(CH3COQ), . O6pasyetcst *xenthiii ocamok. Harpeiite mpoOupky 10
pacTBOpPEHHSI OcCajaKa. 3aTeM OXJaJUTe MPOOUPKY OKOJO 2-3 MHUH H
MoMeIiaeM B COCYyJl ¢ XOJIOJHOM JeasiHod Bojoi. Uto Habmomaere? YUto
MPOUCXOJIUT MPHU BCTPSIXUBAHUU MPOOUPKU?

WNtak, BBl TOJBKO YTO OOHAPYXWUIU pa3zjduyue MEXKIy HUCTUHHBIMU
pacTBopaMM U KOJUIOMJHBIMM pacTBOpaMu. B mocieaHux BbI
HaOMIoQId TPOSIBICHUE ONTUYeCKUX d3P¢dekToB: «3ddext Tunaamsd
(ke 3aa. Nel) u «siBjeHUE UCKPSAIIMXCS CI0eB» (AKCI. 3a11.Ne2).

Bomnpoc: Kak noka3aTe, 4TO MBUIBHBIM PacTBOp SBIIETCSA KOJUIOWIHOU
cuctemoii? (ITo paccestHuto cBeta B pacTBope -KOHyC TuHmamns).

UTO MpOUCXOAUT €ClI B MBUIBHBIN PacTBOP AO00ABUTH IMOBAPEHHYIO COJIb?
(ITpo3paunsblii mpexkae pacTBOp PE3KO MYTHEET, OO0pa3yroTCs KPYITHBIE
XJIOTIbS1). 3HAKOMCTBO C SIBJICHUSMH KOATYJIAIIMU U BbICAJTUBAHMUS.
Ilpoexmnas 3a0aua MNe [.J]IBa yueHUKa NPUTOTOBUIM CMECh U3
PaCTUTENBHOTO Macja U BOJBL: J00ABUB MOJIOBUHY YalHOM JIO)KKH Maciia B
200 mu Boabl. OOUH M3 HUX YTBEPKIAET, YTO MOJYYEHHAS] CMECh SIBIICTCS
KOJUIOMJIHBIM PacTBOpPOM, a Apyrou 3to orpunaer. Kro mpas? CBol OoTBET
WUIIOCTPUPYWTE CHUMKaMu Ha MoOmwibHOM Tenedone. (IIpaBel 06a
yuyeHuka. Bce 3aBUCUT OT OCOOEHHOCTEH NpUroToBieHUs cMmecu. Ecmm
IPOCTO pa3MellaTh Macjio B BOAE, TO KOHyc TuHaans He HaOmrogaeTcs.
Ecnu >xe akTMBHO B30aiTHIBATh CMECHh B TEUEHHUE HEKOTOPOIO0 BPEMEHH, TO



CMECh MYTHEET U B TaKOM PACTBOpPE XOPOILIO BUJIEH KOHYC PaCCESHHOIO
CBETA, TO €CTh MOSBJISIIOTCS] MEIKOAUCIIEPCHBIE YaCTHUIIbI KaleJIeK Macya).
BbIBOJ: KOJUIOMJHBIE PACTBOPHI MOKHO OOHAPYKUTh MO ONTHYECKOMY
Tecty «3ddext Tunnans», KOTOpbId OOHAPYKUBAETCS, €CIU KOJUIOUIHbIC
YaCTHI[bI HE MTPEBBIIIAIOT IUANa30H HAHOPA3MEPOB.

4. MemoOwl u cpedcmea IMRUPUYECKO20 UCCTIE00BAHUS.

Ha mnpenpiaymux 3aHsaTHsSX BBl BRIIOMHSAIN 3KCIEPUMEHTAIBHBIC |
MpOeKTHBIC 3amaun. Kak BB TymaeTe, Kakue METOJBI MCCIICOBAHUS BBI
UCIIOJIb30BaIN?

1. Habmonenue. 2. Oxcnepument. 3. U3mepenue. 4. CpaBHeHue
BcnomunTe 3amanmsi, MpOCMOTPUTE CBOM 3aITMCH U TPOKOMMEHTHPYHTE UX
C TOYKH 3PCHHS WCIIONB30BAHHBIX METOJOB HCCeNOBaHUsA. YeM BbI
MOJIb30BAIMCH, YTOOBI PEIIUTh MOCTABICHHYIO Mepe]l BAMU MPOOIEMYy.
IIpoexmuas 3aoaua Ne 1. Halinute, yeMy paBHA IJIOTHOCTb aTFOMUHUEBOU
dbonbru ¥ METHOW WM CTaldbHOM OOJBAHKU HENPaBUIBLHON (DOPMBI,
KOTOpBIE JIEKAT Ha Balux croiax. et o0cyxaeHue.

JIOJKHBI IPEJIOAKUTH TUTAH PEIISHUs ITON 3a/1auu, ONPEACIIUTD KaKue
HEO0OXOMMbI U3MEPUTEILHBIE MPUOOPHI IJIsl PEIICHUS] TOH 3aa4H.
CpaBHUTh HaWJIEHHOEC 3HAYCHHWE IUIOTHOCTH AJTIOMUHUS, MEIU WIN
CTaJid CO CIPABOYHOW BEITMYUHOM.

5. Kak cmenenv usmenvueHHOCMU 6auaem HA O00wYyl0 NAOUWAOD
conpukacaroujuxca yacmuy. OObeMHbIE B3PbIBBI HA MYKOMOJIBHOM 3aBO/IE,

JPEBECHO-CTPYKEUHOM mpeAanpustun. [loueMy Henb3s HCHOIb30BaTh
OCH3MH ISl PO3KUTra JIPpoB. BCIOMHUTH «4TO Takoe TUIOMIAIbY», «EIUHUIIBI
U3MEPEHUS TLTOIIAN.

Ilpoexmuas 3a0aua Ne 1. Y Bac Ha cToJlaX HaxojsATcs 0o KyOuk PyOuka,
anb0o MalnieHbKas yMakoBKa caxapa-padunana. Halimure miomans 1eioro
KyOMKa u OOIIyI0 IJIOmaas 9 ManblXx KyOMKOB, M3 KOTOPBIX COCTOUT
OoJbIION KyOWK; WJIM IICJIOW YITAKOBKH caxapa M OOy IUIOIIadb BCEX
KyCOYKOB caxapa B ymakoBke. CpaBHUTE 3HAYCHHs TUIOMIAAM I1EJIOU
burypsl © cyMMapHoO# 1omanu ee yacteit? Kakyio 3aKOHOMEPHOCTh MBI
MO>KeM HaOJo1aTh?

6. Hanoobvekmol u 00yci061eHHOCMb UX YHUKAIbHHIX CE0UCME DPEe3KUM
yeenuyeHuem  NAOWAOU ~ NOBEPXHOCMU  YACMUY.  HAHOYACTHUIIBI,
HAHOTUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPUKHU, JICHAPUMEPHI,
IICOJIUTHI, KBAHTOBBIE TOUKH.

Ilpoexmuas 3a0aua Ne 2. Yxo nocs umeer qiuuHy 12-13 MM, a gactuia
maraetuta Fe304 — 20 um. YBennubte ux B 1 Mumumapa pas. C kakumu
oOBeKTaMH BBl Temeph Oynere ux cpaBHuBaTh? Kakue ¢usnueckue
BEITUYMHBI U3MEHSIOTCS MPU U3MEHEHHUH JIMHEWHBIX pa3MepoB?

llpoexmnuas 3adaua Ne 3. Ckonbko nuctoB Oymaru A4 BOWIET B CTakaH
oovemoMm 100 mi?

Kaxmoit rpynme Bbymanbl JUCTHI Oymarn A4 M XMUMHYECKHE CTaKaHbI
oovemom 100 min. Kakgast rpymma umiet oTBET Ha 3TOT BOMPOC.



[Ipenyiaraem MOMOIIh: COMHHUTE JTUCTHI B KOMOK. CKOJIBKO KOMKOB OyMaru
BOIIJIO B OJIUH CTaKaH?

Halimute mmomanps otnensHOoro Jjucrta A4 W IUIOMIAAb MOBEPXHOCTH
XUMHUYECKOTO cTakaHa. Haliaute cymMMapHyio Iuiomajbr KOMKOB Oymaru,
HAXOJIAIUXCS B CTakaHe?

JlenatoT BBIBOJI: OHAa OKa3ajlaChb 3HAYUTEIHHO OOJbllIe  TMUIOHIAAU
MOBEPXHOCTHU CTaKaHa.

Kakum o0OpazoM Mbl YBEJIWYWIM CYMMapHYIO IUIOIIAb MOBEPXHOCTH
Ooymaru? (YMeHbIeHHEM 00BbeMa OJTHOTO JIHCTA)

7. Hanoobvekmovl u 00ycio61eHHOCHb UX YHUKAIbHBLIX CEOUCME PEe3KUM
yeenuyeHuem  NAOWA0U  NOBEPXHOCMU  4ACmMUY:  HAHOYACTHUIIHI,
HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKHM, HAHOUIAPUKHU, JACHAPUMEPHI,
IICOJIUTHI, KBAHTOBBIE TOYKH.

Ilpoexmnas 3a0aua Ne 4. Haitnute miomaas CBOeil uyepernHoid KOPOOKHU U
CPAaBHUTE €€ C IUIOIIA/IbI0 MOBEPXHOCTH OOJIBIIMX MOJTYLIApU U YepernHON
KOpoOkH, ecau S(kopa 6.11.) = 2500 cm? . S(u.x)=4nr?/2, rae =C/2m.
OObsicHeHue: OonblIas IUIOMIAAb OOJIBIIKUX TMONYyIMIApUi OOBICHAETCS
HAJIMYMEeM MHOTOUYUCICHHBIX CKIIAJIOK.

Ixcnepumenmanvuas 3adava. Ha cromax HaxoAsTcs cTajbHash KHOTIKA,
YKEJIE3HBII IBO3/Ib, KyCOUEK MEIHON MPOBOJIOKH, MEHAsI CKPEIKa, TPaHyJIbl
QTIOMUHUA Y [IMHKA, IITATUB C IPOOUpPKaMu, coJisiHas kuciora. [lomecTture
MpeJIOKEHHbIE TeJIa Ha JHO IPOOUPOK U J00aBBTE 3aTEM COJISIHYIO KUCIIOTY
(BbICOTaA CTOJIOA KUJKOCTU MPUMEPHO 1,5¢Mm).

Onuiurte, 4YTO BBl HaAOMIOJAaeTe B KaXJOW U3 MNPOOUPOK.
3HAKOMCTBO C JIEKTPOXUMHUYCCKUM PSIIOM HAPSKCHUIA METaJLIOB.

HazBanue o0ObnekTa HasBanue Yto Habmogaem | JIeBee nian
METajla, n3 rpaBee
KOTOPOTO CJeiIaH OTHOCHTEJIHLHO
OOBEKT H; B a51/xum psgy

BriBoI: ¢ KMCITOTOM B3aUMOAEUCTBYIOT METALIBL: ..........
C KHCJIOTOU HE B3aUMOAEHUCTBYIOT METAJUIBL: ........
- 3aganue mo yueOHuKy M.A. AXMETOBa: 03HAKOMBTECH C TEKCTOM Ha c. 13.
- C kakuM BBl CTOJIKHYJIHUCH mHpoTuBopeunem? Menb u cepeOpo B
HAHOCOCTOSTHUSIX CITOCOOHBI B3aMMOJEHCTBOBATh C KUCIOTaMU. Y BEJIMYCHUE
IJIONIAIM TOBEPXHOCTU PEArvpyrollnX YacTUI[ BIUSET HE TOJBKO Ha
CKOPOCTh peakiuu (0OBhEMHBIC B3PHIBBI), HO W Ha XapakTep XUMHUUYECKUX
CBOKCTB.
[TIpoekT «B monckax KOJUIOUIHBIX pACTBOPOB)
4. XHMHA HA CTPasKe 310POBbs.
1. Hoo. Boszonka itooa. Hoo uz anmexu.
Ilpaxmuueckas wacme.
N3roToBneHne MOJENM MOJEKYJIbl Homa. DJEKTpOHHas, Tpaduueckas
dbopmyna iona
[IpoekT «OOHapyx)eHuEe Kpaxmalia B MPOAYKTAX MUTAHUS.



2.

«Mapzanyoexa». Ilepmanzanam Kanus. Maprasenn H €ro CTENEHU
OKHCIICHHSI

IIpaxmuuyeckas uacmo.

Omnpenenenre MaccoBO JOJIU KUCIOPO/Ia B MOJICKYJIE IEpMaHTaHaTa KaJlus.
Pacdet 0THOCUTENBHOI MIIOTHOCTH KUCIOPOAA MO BO3AYXY.

COopka mnpubopa I TOIYyYEHHUS KHUCIOPOJa METOJOM BBITCCHCHHS
BO3/yXa.

OKcnepuMeHT: cOopka nprudopa sl pa3iokKEeHUs IEpMaHraHaTa Kajusl.
KauecTBeHHas peakiusi Ha KUCIOPO/.

[[BeTHBIE peakiuy ¢ epMaHraHaTOM Kajus (Hamp., MepMaHraHaT KaJlus U
CyJIb(pUT HATPHSA, JP.)

Ilepekucoy 600opooa. Ceolicmea u npumenenue nepoKcuoa 6000pooa.
CreneHb OKHCIIEHUS KUCIOPOJa B MOJIEKYJIE IEPOKCHA BOJOPOIaA.

Peakuus pasnoxxenus nepokcuaa Bogopoaa. Kak npoBectu 3KCIEpUMEHT.
Karanuzaropsl. Oxcun mapranna (IV), pepmeHT kaTtanaza — KaTaau3aTopsl
peaKny pas3ioKeHUS.

Ipaxmuuyeckas yacmeo.

Oxcun mapranna (1V): Hanmucatb GopMysTy BellecTBa U ONPECIUTh CTEIICHD
OKHCJICHHUS.

Tpu npoOupku, B KKIO0M HAXOJUTCS HECKOJIBKO MJI aNTEYHOU MEPEKUCH
BojiopoAa. Bo BTOpylo M TpeTbio NMPOOMPKU TOMECTUTE COOTBETCTBEHHO
okcu mapranna (IV) (Ha koHunke mmaTens) U CBeXKeHATePThI KapTodenb
(Ha KOHYHMKE IIMaTes).

Homep npobupku Uto nobapunm Uro Habmromaem

Hanucate ypaBHeHUE peakuu ¢ 0003HAYEHUSIMU YCIIOBUW €€ TPOTEKaHUs.
[Ipoucxoaut nu peakuus B nepoil nmpodupke? Ilpennoxure npubop ais
MOJIYYEHHUS BOJAOPOAA MPH Pa3IOKEHUH NEPOKCUAa BOAOPOAA.
Auemuncanuyunosan kucaroma. Ackopounoeasn kucioma. KucioTHOCTb
cpeabl. pH — MUHAMKATOPBI CBOMMU PYKaAMH.
llpakmuueckas uacmeo.
Onucanne buznyeckux CBOMCTB. [Ipurorosnenue
pacTBOpPOB  AlICTWICAJIUIIMIIOBOM U acKOopOWHOBOW KucioT. JlelicTBue
WHIUKaTOpoB ((eHondTanenHa, JakMyca W METWUIOpaHXKa) Ha UX
pPacTBOPBI.

VHJIUKATOPbI AneruiicaauuuiioBas AcCKOpOMHOBAsI KHCIIOTa
KHCJI0Ta

denondranenH

Jlakmyc

METHIIOPAHK

[TpuroToBieHue oTBapa KpacHOW KamycTbl. HabmioneHne n3MeHeHus 1BeTa
OTBapa B Pa3HbIX pacTBOpax (yKCycHasi, JMMOHHAsI, aCKOPOMHOBAsI KUCJIOTHI,
MOBapE€HHAsl COJIb, Ta3UPOBAHHAs BOJIA, HAIUATBHIPHBIA CIIUPT, MUIIEBAS COJA,
PacTBOp MbLJIa U CTUPAIHHOTO MOPOIIIKA).




B3aumopeiictBue ackopOMHOBOI KHCIOTHI ¢ iomom. Bompoc: mis kakux
UCIOJIB30BaTh 3Ty peakuuio? (st oOHapyKEeHHs
aCKOpOMHOBOM KHCJIOTHI B IPOYKTaX MUTAHUS).

eJerl MOKHO

|1 pearent 2 peareHT Uro  nabmomaem  1pu
aCKOpOMHOBAs KUCTIOTAa | MO B3auMO/EHCTBUU
dusnyeckue cBOMCTBA: dusuyecknue CBONMCTBA:
5. «3enenka» uu OpuIUaHmMOoBbLIl 3e/1eHblil. LBer
MOPOIITKOOOPA3HOTO OPUIUTHAHTOBOTO 3€JIeHOTO. [IpakTHieckoe 3HAYCHHE U

MOJTyYEHHUE.

IIpaxmuueckas wacmo.

dusnueckue cBoCTBa OPMITTMAHTOBOTO 3€JIEHOTO

Kak noka3aTe NOMJIMHHOCTH OpUIUIMAHTOBOrO 3ejeHoro. IIpoBeaeHue
NOCJIEIOBATEIbHBIX pEAKIMd B OAHOW MpPOOMpKE C OpPUILTMAHTOBBIM
3€JICHBIM: BHAYajie B MPOOUPKY M00aBUTH KOHIIEHTPUPOBAHHOM COJISTHOU
KHCIIOTBI, a 3areM pactBopa menoun NaOH. Odopmienue padboTel 10
CBOEMY YCMOTPEHHIO. 3aTeéM OOCYIUTh: KaK 3a(UKCUPOBAIM PE3YyJbTaThI
JKCIIEpUMEHTa (MI3MEHEHHE 1IBETA, BBINAJICHUE OCA/IKA).

[IpoekT «MOXHO 71U HCHOJB30BaTh OpPUIUIMAHTOBBIA 3€JIEHBIA  Kak
WHJUKATOP KUCIOTHOCTH CPEIbD)

«MblL110 uyodecroey: XO35IIICTBEHHOE U TyaJIETHOE, KUIKOE U TBEPIIOE.
IIpaxmuueckas uacmeo.

JleficTBrE JaKMyca Ha pacTBOP MbLIA, pACTBOP CTUPAIBHOTO NOPOLIKA
(1oKa3aTeabCTBO ILEJIOYHOTO XapaKTepa MOIOIIMX CpeAcCTB). M3yueHue
TUKETOK TBEPAOIO U KMJIKOrO MbLa (pa3inyre B XMMUYECKOM COCTaBe).
PactBopenue Mbula B KECTKOM M JUCTWUIMPOBAHHOW  BOJE.
Oddexr Tungans.

[IpoekT «MbL1OBapeHUE)

5. XHMHUSA MU
1. Caxap, Kpaxmanu, 4eanra03a — pOOCMEEeHHUKU 2TIIOKO3bl.

Uro  Takoe  smualer. ['mukemuuecknit MHJEKC MPOYKTOB
MUTaHUS. XUMHYECKHE MOACIACTUTENIM U UX KOBApPCTBO.

Ilpaxmuueckas wacme.

Omnpenenenre MPOAYKTOB C BHICOKUM TIIMKEMUYECKUM UHAEKCOM (paboTa ¢
TabnuIei).

OnpenensieM TOACIACTUTENN: acmaptaMm, copout .... (Pabora ¢
ATHKETKAMHU.
OnpiT: B3aMMOJICHCTBHE TJTFOKO3bI C TUAPOKCUIOM Meu

(11), cBeXEeNPUTOTOBICHHBIM.

HccnenoBanre  M3MEHEHHMSI  COJCP)KaHMS ~ TUIFOKO3BI B KPOBH
nocje cOajlaHCHpPOBAHHOTO oOena M mocie ynorpeoneHus Qacrdyna:
KHPHUCITKOB,YUTICOB, CJIAKUX Ta3UPOBAHHBIX HAITUTKOB.

2. Anwomunuii: eenukuinl u yycacuoli. lloueMy He CleayeT MNOJIb30BATHCS

anmtoMuHueBord mnocynoi? ConepHuk kanbius. Octeonopo3. Mertaibl
KOHCEPBHOM OAaHKH.



Ipaxmuueckas paboma.

CBoiicTBa adlOMHUHHS M O0JACTH NPUMEHEHUSI AIFOMUHUS HAa OCHOBaHUU
ero cBoicTB (moBTopeHue). CocTaBUTh TaOIUILY, KJIACTEp I CXEMY.
[IpoBeneHnE XUMHUYECKUX pEAKLMM, XapaKTepU3yoLIUX aM(OoTepHbIe
CBOMCTBA COCIUHECHUMN aJFOMUHMUS.

OmnpiT 1. ATFOMUHUI U COJIIHASI KMCITOTA.

OmnpiT 2. X5nopua amOMHUHUS U TUAPOKCU HATPUS

Omneit 3. 'mapoKcua aatOMUHHS U COJISTHASE KUCIIOTa

OmnbIT 4. ['MapOKCcH ] aTFOMUHUS M THIPOKCH]T HATPUS

Hasanue onbiTa | Yro Habmonaem | YpaBHEHHE XUMUYECKON PEAKIINU
BeBOI: oo
[Ipoekt «Ee BenuuecTBO — KOHCEpBHAs OaHKa: SKCIEPUMEHTAIBHOE

ONPENICIICHUE METATIOBY.

3. Ykcycnaa kucnoma. CTONOBBIA YKCYC, YKCYCHAsi JCCEHIUA, JIC/IsTHASA
YKCYCHasl KHMCJIOTa: B 4eM pa3Huia. CBOMCTBA YKCYCHOM KHCIIOTBI U €€
npuMeHeHne. GU3N0IOTHYECKOE BO3/IEICTBUE KUCIOTHI.

Ilpaxmuueckas paboma.

CocraBiieHHe TOHSATHUMHONW CXEMBI: «4TO S 3HAI0 00 YKCYCHOM

KUCIoTe»  (MHIWBUIYAIBHO, JTMOO B TPYMIIE).

PacueT KoHIIEHTpalMK KUCIOTHI MPU €€ pa30aBICHUU.

KucnoTHOCTH paCTBOPOB NMHILEBOM COJBI U YKCYCHOM KHACIIOTHI.

["amenne nuIeBon CoAbpl YKCYCHOU KHUCIIOTOW: NPU3HAKU XUMUYECKOU

peakuuu (BbIACIICHUE Ta3a, PE3KOE yBEIMYEHHE 00beMa PEeaKIMOHHOU

cmecu). [loBTOpUTH peakIMIO TalleHWs COAbl C HCIOJIb30BAHHEM

UHAMKaTOpa (Hamp., OTBapa KpPacHOKOYAHHOW KamycTel). s  dero

HEO0O0XO0IMMO OBbLIO MPUMEHEHUE UHUKaTopa?

OOpaTuTh BHUMaHKE, YTO BBIICJICHHUE Ta3a YaCTO COMPOBOKIACTCS
yBeIMYeHHUEM oObeMa  peakiMoHHOM  cMecu.  Kakue  mephl

IIPEAOCTOPOKHOCTH
HYKHO COOJIIOJIaTh NP MPOBEICHUN TaKUX PEAKIUI?

4. «Conenan Hawa  Hcu3Hpy» (IOBapE€HHAas  COJb, IMOTAlll, TJIyTamar
HaTpHA....... riay0epoBa coilb, MEAHBIN KyIopoc...... )

[IumeBas coma, MUThEBasg COJa, KAJIbLIUHUPOBAHHAS COJA, KayCTHYECKas
cola: OJWHAKOBBIC WJIM pa3Hble BenlecTBa. KauecTBEHHBIE peakiuu B
XUMUHU.

Ilpaxmuueckas paboma

OnpenenuTh: Kakoe U3 BEUIECTB (MHUIIEBasi coAa, KaycTU4eckas coja,
KJIBIIUHUPOBAHHAS COJIA) SBJISIOTCS COJISIMU YTOJIBHON KUCIIOTHI.

OmpiT 1. JleiicTBHUE HHIUKATOPAMHU.

OmpiT 2. JleiicTBHE Ha paCTBOPHI MUILIEBON M KAyCTUYECKON COAbI YKCYCHOM
KHUCJIOTBI

| HasBanwue onbiTa | Yro HabIO1aeEM | BriBox

BriBOI: ..........



[IpoBeneHue OIIBITOB NOITBEPKIAET, 4TO NUIIEeBas coja,
KAJIBLIMHUPOBAaHHAsA COJa — 3TO COJM CJa0OM yroiabHOM KHUCIOTHI, a
KayCTHYECKas cojla — paCTBOPUMOE OCHOBAHHE.

OO6CynuTh, Kak J0Ka3aThb ONBITHBIM IyTE€M, YTO MHUIIEBas COJla SIBIISETCS

KHUCJION COJIBIO.

5. Bpeo numpamoe: mugh unu npaeda. llonb3a HUTPATOB: BaKHEUIIHE
MUHEpalbHbIe YI0OpEeHHUsl Kak UCTOUHUK azoTa. KpyroBopot azota. [louemy
BEHEpUMHA MYXOJIOBKAa TMOEJAeT HACEKOMbIX (TaKk oOHa BOCIOJIHSAET
HEJI0OCTAaTOK a30Ta B OOJOTHCTBIX MecTax). HuTparsl B KauecTBe MUILEBBIX
KOHCepBaHTOB. Kakue npeBpalieHusi IpoucXoaaT ¢ HATPATAMH B OPTaHU3ME
YyesnoBeKa. A30T U €ro CTENEHH OKHCIICHHUS.

IIpaxmuuyeckas yacmeo.
OnpeneneHue MaccoBOM JOJIM  a30Ta B KAIMMHOM, HATPpUEBOU U
aMMOHUITHOM cenuTpe. BbIBoA: Kakoe M3 HUX 0Oosee IEHHOE a30THOE
yno0OpeHue.
[TpoekT «BnusHMe a30THBIX YIOOPEHUI Ha POCT CAXKEHIIEB (PacoIm».

6. Pabdora Haj nmpoekTamMm — 5 4

1. Drtam BbIOOpa TEMBbI, IOCTAHOBKHU 11€JTH, 33]1a4 UCCIIEAOBAHMUS .

2. DTal BbIABUKECHUS TUTIOTE3HI.

3. Oran IUIAHUPOBAHUSA IIyTH JOCTHIKEHUS LEJIEW MCCIEeN0BaTENbCKUX
(MpoeKTHBIX) paboT U BEIOOpA HEOOXOIUMOTO HHCTPYMEHTAPHSL.

4. DTtam TPOBEACHUA YYEOHOTO HCCIIENOBaHUSA (IIPOCKTHOM pabOThI) ¢
MPOMEKYTOUYHBIM KOHTPOJIEM 3a XOJIOM BBINOJHEHHUS W KOPPEKIHUEH
pE3yJIbTaTOB.

5. Ortan odopMieHus, MNpeacTaBleHus (3alUThl) MPOJIYKTa MPOCKTHOM
paboThI
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