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«Xumnueckas 1adboparopus»
(yiuans YMK I'.E.Pynzutuc u @.I'.denpaman)

Hamnpasnenne OOILEMHTEIUIEKTyIHOE
[Iporpamma paccuurana - | nng ygamumxcs 14-15 ner (8 kiacc)
Cpok peanuzauuu - 1ron

KonngectBo yacos - | 68 yacos

JlaHHast mporpaMma sSIBJISIETCS MPOTPaMMOM OOIIEHHTEIICKTYaTbHOM
HanpasieHHOCTH. [[porpamma noctpoeHa Ha CJIEIYHOLIMX IPUHIUIIAX:

- Ilpunyun nayunocmu (3HaHUSI OCHOBAHbI HA 00BEKTUBHBIX HAYYHBIX (paKTax).

- Ilpunyun nociedosamenvhocmu u cucmemamuyrocmu (00y4eHre OT IPOCTOTO K

CJIO)KHOMY, «OT HE3HAHUS K 3HAHUIO, OT HEYMCHHSI K YMEHUION ).

- Ilpunyun  nacnsaoHocmu (OCYIIECTBIICGHUE CBSI3M  MEXJY KOHKPETHBIM |

a0CTpaKTHBIM).

- [Ipunyun ocmviciennocmu (MEPEHOC UMEIOIINXCS 3HAHUI B HOBYIO CUTYAIIHIO).

- IIpunyun coznamenvnocmu u akmusHocmu (IPUMEHEHNUE 3HAHUM Ha TIPAKTHKE).

AKTYaJIbHOCTD JIAaHHOW MPOrPaMMbl COCTOUT B U TOM, YTO OHA HE TOJIHKO

JIaeT BOCMTUTAHHUKAM MPAKTUYECKUE YMEHHUS U HAaBBIKH, (OPMUPYET HAYAIbHBIN
OTIBIT TBOPYECKOHM EATEIHLHOCTH, HO M Pa3BUBAET MHTEPEC OOYyUYaAOIIETOCsS K
OKCIIEPHIMEHTY, HAYYHOMY IOHCKY, CIOCOOCTBYET CaMOOMPEICICHUIO YYaIluXcs,
OCO3HAaHHOMY BBIOOpPY mpodeccun. VYdamuecs CMOTYyT Ha MPaKTHUKE
HCITOJTh30BaTh CBOW 3HAHMSI HA YPOKaX XUMHUH U B OBITY.




Ilenarornyeckasi mejiecoo0pasHOCTh 3aKJIIOYACTCH B TOM, 4YTO 0a30BbII
KypC LIKOJIBHOHM MporpamMmsl IMPeIyCMAaTPUBAET MPAKTUYECKUE pabOThl, HO MX
SABHO HEJOCTATOYHO, YTOOBI 3aWHTEPECOBATh YYAIIMXCSI B CAMOCTOATEIBHOM
MpPUOOPETEHUHN TEOPETUIECKUX 3HAHUN U IPAKTUUECKUX YMEHHUI U HaBBIKOB. J{71s1
3TOr0 B Kypc «XHMHYECKas JiabopaTopHs» BKIIOUEHBI Hambojee spKue,
HarJsigHble, HMHTPUTYIONIME  OKCIEPUMEHTBI,  CIIOCOOHBIE  YBJ€Yb H
3aMHTEPECOBATh YYALIUXCATPAKTUYECKON HAYKOW XUMUEN.

B pamvkax HaumoHanmpHOro mnpoekta «OOpa3oBaHHE» CO3aHUE IIEHTPA
€CTECTBEHHO - HAyYHOW HampaBlieHHOCTU «Touyka pocTa» M03BOIMIO BHEAPUTH
B TIporpamMmy HU(POBYIO J1a0OpaTOPUI0O UM KAYECTBEHHO H3MEHHMTH MPOIECC
00y4YEeHHUsI XUMUMU.
KonuyecTBeHHBIE ~ 3KCHEPUMEHTBHI  IMO3BOJAT  MOJYy4YaThb  JIOCTOBEPHYIO
WHPOPMAILIMI0O O TPOTEKAHHMH TEeX WM HHBIX XHMHYECKUX TpoIeccax, o
cBoiicTBax BemecTB. Ha OCHOBE MONYYEHHBIX AKCHEPUMEHTATBHBIX ITaHHBIX
oOy4aemMble CMOTYT CaMOCTOSITENIbHO J€1aTh BBIBOJIbI, 0000IIATh PE3YJIbTATHI,
BBUSIBJIATH ~ 3aKOHOMEPHOCTH, 4YTO OJHO3Ha4HO OyAeT crnocoOCTBOBAThH
HOBBIIIEHUIO MOTUBALIMU O0yUYEHUS IIKOJIbHUKOB.

Ieab nporpamMmmsi:

dopMHUpOBaHUE Y yUAITUXCS HAYYHBIX IPEICTaBICHUNA O XUMUU B
MOBCEHEBHOM KM3HU YEJIOBEKA Yepe3 NpoOyx ACHUE HHTEpECa U Pa3BUTHE
po(hecCHOHATBHBIX CKJIOHHOCTEH K MPEAMETY XUMHUSI.

3apaum:

Oopa3oBareiibHbI€:

¢ PacCIIMPUTH KPYro30p y4alluxcsi O MUPE BELIECTB;

¢ HCIIOJIb30BAaTh TEOPETUUYECKUE 3HAHUS 10 XUMUU Ha MIPAKTHKE;

¢ 00Yy4MTb TEXHUKE O€30M1aCHOCTHU MPHU BHIOJIHEHUN XUMUYECKUX

pEeaKINii;
« c(hopMHUpOBaTh HABBIKU BHITIOJHEHUS IPOEKTOB C UCIOJIB30BAHUEM
UKT u uudpoBoro o60pynoBanus;

+ BBIIBUTH TBOPYECCKHU OJAPEHHBIX 00YUAIONIUXCS U TTIOMOYb
UM TIPOSIBUTH CEOS.

Pa3BuBawimue:
¢ CIOCOOCTBOBATH PA3BUTHIO TBOPUECKUX CITIOCOOHOCTEHN 00YUaIOIINXCS;
o ¢dopmupoBats UKT-koMmeTeHTOCTH;

BocnuraresbHble:
¢ BOCIIUTATh CAMOCTOSITEILHOCTD ITPHU BBITIOJIHEHUHU PaOOTHI;

e BOCIHTATb YyBCTBO B3aMMOIIOMOIIH, KOJIJICKTHBU3MAd, YMCHHC
pa6OTaTB B KOMaH/ZIC; BOCIINTATh YYBCTBO JINYHOU
OTBCTCTBCHHOCTH.

Ces3b co/lep:KaHUA MPOrPaAMMBbI 10NOJHUTEIbHOT0
o0pa3oBaHusl Cy4eOHbIMU NMPeAMETAMHU:

Kypc uneiiHo u cojepkateabHO CBsi3aH COA30BBIM KYypCOM XHMHH U
MIO3BOJISIET TO/JIEPKUBATH B3aUMOCBSI3b TEOPUU U



OPaKTUKH, (OpMUPYET YCTONYMBYIO MOTPEOHOCTh MPUMEHATH MOJYYEHHbIE
3HAHUS U HABBIKU B MTOBCEHEBHOM KU3HHU.
[Iporpamma noctpoeHa Ha OCHOBE MeXKIpeIMeTHON UHTerpanum ¢ (UKo,
MaTEeMaTUKOU, OMOJIOTHEH U IPYTUMU €CTECTBEHHO - HAYYHBIMU MPEIMETAMHU.
Oco0eHHOCTH peau3anun
NpPOrpaMMbI:
Bo3pacr o0yuaromuxcs:
[Iporpamma opreHTHpOBaHA HA BOCIMTAHHUKOB B Bo3pacte 13-15 net 6e3
CHeUaIbHOM MOJArOTOBKH.
DopMbl 3aHATHIA:
B o6pa3zoBaTenbHOM MpoIecce UCTIONB3YIOTCS Pa3InyHbIe (POPMBI
IPOBEJICHUS 3aHSATHUSA:
« Occenpr;
o JICKIINU;
¢ CEMHHAPBI;
o TIPAKTUYECKOE 3aHATHUE;
o XUMHYECKHI
AKCIIEPUMEHT;
+ paboTa Ha
KOMIIBIOTEPE;
¢ DKCKYpCHH;
e BBIIOJHEHHE U 3aIIUTA IPOEKTOB.
Pe:xxum npoBenenusi: 68 gacos B rof - 2 pa3a B Heelto. Bee 3aHATHS TTPOBOIATCS
MOCJIe BCEX YPOKOB OCHOBHOTO PACIHCAHUS, TPOJAODKUTEIBHOCTh COOTBETCTBYET
pekomenaauusam CanlluH, 1. e. 40 MmuHyT.
IlnanupyeMple pe3vabTAThI OCBOEHHS 00YVIAIMMHCH NPOrPAMMBI
JIM4HOCTHBIE pe3yJIbTaThl:
¢ OCO3HaBaTh EIUHCTBO U I[EJIOCTHOCTH OKPYKAIOIIETO MUPA,
BO3MOKHOCTH €I0 TI03HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JJOCTHKEHUI
HAYKU;
o+ TIOCTETICHHO BBICTPAaWBaTh COOCTBEHHOE IEJIOCTHOE MHPOBO33pPEHHE:
OCO3HaBaTh MOTPEOHOCTh U TOTOBHOCTh K CaMOOOPAa30BaHMIO, B TOM YHCIIE U B
pamMKax caMOCTOATEIbHON JesITeIbHOCTH BHE IIKOJIbI;



e OILICHUBAThH )KU3HECHHBIC CUTYAIIMU C TOUYKH 3pEHUS OE3011acHOTr0
00paza >KM3HHU U COXpPaHEHUsI 3/I0POBbBS;
¢ OIICHUBATH PKOJIOTMYECKUM PUCK B3aMMOOTHOIIICHUM YeJIOBEKa U IPUPO/IBI.

o (opMHUPOBATh AKOJOTHUYECKOE MBIIUICHUE: YMEHHE OIEHUBATh CBOIO
NEATEIbHOCTh U TIOCTYNKH JPYyTUX JIOJEd C TOYKH 3pPEHUS COXpaHEHUs
OKpY’Karollel Cpe/ibl - TapaHTa KU3HHU U 0J1aronoay4dus Jrojei Ha 3eMIie.
MeTanpeaMeTHBIMHM pe3yJIbTaTaMU U3YUYCHUS Kypca « XUMHYECKas
nabopaTopus» ABIsAEeTCS POPMUPOBAHNE YHUBEPCATBHBIX YI€OHBIX IEHCTBHMA
(YY]NI).PeryasituBubie YY /I:

¢ CaMOCTOSITENIBHO OOHAPYXUBATh U (POPMYITHPOBATH YICOHYIO
po0JieMy, OIpeaAeIIsITh 1Ieb yUeOHOU JeITeIbHOCTH,

e BBIJIBUTATh BEPCHUH PEIICHUS TIPOOJIEMBI, 0CO3HABATh KOHECUHBIN
pe3yJabTat, BHIOUPATh U3 MPEAJIOKEHHBIX U UICKATh CAMOCTOSITETILHO CPEICTBA
JTOCTHKEHUS 1IEIIH;

¢ OCYIIECTBIIATH II€JICTI0JIaraHKe, BKII0Uasi IOCTAHOBKY HOBBIX IIEJIEH,
npeoOpa3zoBaHNe MPAKTUUECKOM 3a/1auu B MO3HABATEIIbHYIO;

e COCTaBJIATH (MHIWBHUAYAJIbLHO WU B TPYIIIE) TUIaH PEIISHUs TIPOOIEMBI;

o paboTas 10 IJIaHy, CBEPSATH CBOM JICHCTBUS C LIEJIBIO U, TIPU
HEOO0XOJIMMOCTH, UCTIPABJISITh OIITMOKH CAMOCTOSTEIIHHO;

¢ VYHTHIBATHh PAa3HBIC MHCHUS U CTPEMUTHCS K KOOPAMHAITUH Pa3TMIHbIX
MO3UIIMNA B COTPYTHUYECTBE;
¢ B JHMAJIOTE C YUYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSITEILHO BBIPA0OOTAaHHBIE

KPUTEPHUU OIICHKH.
ITo3naBaTeabHbie YY/I:

¢ AHAJM3MPOBATh, CPABHUBATH, KJIaCCU(PUIIPOBATH U 0000IIATH
(bakKThl U SIBJICHUS. BBISBIATH TPUYUHBI U CIEACTBUS MIPOCTHIX SIBIICHUM.

¢ OCYHIECTBJISITh CPAaBHCHHUE, KJIACCH(HUKAITHUIO, CAMOCTOSITEIHHO
BBIOMpAasi OCHOBAHUS U KPUTEPUHM JIJISI YKA3aHHBIX JIOTUUYECKUX OTEepAIIi;

o CTPOHUTD JIOTHUECKOE PACCYXKJICHUE, BKIIOYAIOIIEE YCTAaHOBICHUE
MIPUYUHHO-CJIECTBEHHBIX CBSI3EH.
¢ €O3JaBaTh CXEMAaTUUYECKHUE MOJEIH C BBIJICICHUEM CYIIIECTBEHHBIX

XapaKTEPUCTUK OOBEKTA.
¢ COCTABJIATH TE3HUCHI, PA3JIMYHBIC BUJIBI TUTAHOB (IIPOCTHIX, C0KHBIX H T.IL.).
« npeoOpa3oBBIBATH MHPOPMALIMIO U3 OJHOTO BUIA B IPYroi (Tabiuily B
TEKCT U Tp.).

¢ YMeTb OTPEIEISATh BOZMOXHBIE HCTOYHUKH HEOOXOMMBIX
CBEJICHU, POU3BOIUTH MOMCK MH(OPMALIUK, aHATU3UPOBATH U OIICHUBATH €6
JIOCTOBEPHOCT.

¢ 00001IaTh TOHSTHS - OCYIIECTBIIATH JJOTUYECKYIO OMEPAIHIO
nepexo/ia OT MOHATHN ¢ MEHBIITUM 00bEMOM MOHATHUSAM € OOJBIIUM 00HEMOM;

¢ CTPOUTH JOTUUYECKHUE PACCYKICHUS, BKIIFOYAIOINE YCTAHOBIICHUE
MPUYMHHO-CJICJICTBEHHBIX CBS3EH.



o OODBSICHATH SBJICHUSI, POLECCHI, CBA3M M OTHOLIEHUS, BHISBIIIEMbIC B
X0JI€ UCCIE0BaHUsI, OCYIIECTBIATh BbIOOp Hambosiee d(PPEKTUBHBIX CIIOCOOOB
pelieHus 3aja4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHUMA.

KommynukatuBubie YY /I:

o yMeTh (QOpMyIHpOBaTH COOCTBEHHOE MHEHHE U  IO3MIIHIO,
apryMEHTUPOBaTh €€ W KOOPJAMHHPOBATH €€ C TO3UIMU [AapTHEPOB B
COTPYJHAYECTBE MPH BbIPAOOTKE OOIIEr0 PEUIeHUS B COBMECTHOW AEATENHHOCTH;

« 0TOOpaXxaTh B peUH COJIEPKAaHUE COBEPIIAEMBIX JEHCTBUM, KaK B
(dopMe rpOMKOH COLMATH3UPOBAHHON peun, Tak U B (popMe BHYTPEHHEN peuu;

s YMETb apTyMEHTUPOBATH CBOIO TOUKY 3PECHHUS;

¢ YMETh OCYLIECTBISTH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B
COTPYIHHMYECTBE HEOOXOAUMYIO B3aMMOIIOMOIIIb;

¢ yMeTh paboTaTh B IPYyNIIE - YCTAHABINBATH paboyre OTHOIICHUS,

3 PEeKTUBHO COTPYITHUYATH U CIIOCOOCTBOBATH MPOJYKTUBHON KOOIEPAIIHH.
IIpenmMeTHBIMM pe3yibTaTaMU U3YUYCHUS MIPEIMETA SIBISIOTCS CICAYIOIINE
YMEHHUSL:

¢ OCO3HAHHE POJIU BEUIECTB;

¢ OIPEIENATH POJIb PA3JINYHBIX BEUIECTB B IPUPOJIE U TEXHUKE;

o OOBICHSTH POJIb BEIIECTB B UX KPYTOBOPOTE;

¢ PAaCCMOTPEHHE XMMHYECKUX MPOLIECCOB;

¢ KCIOJIb30BaTh 3HAHUSI XUMUU TIPU COOJIIOCHUY TTPABUII
WCTIOJb30BaHUs OBITOBBIX XUMUUECKUX MPEenapaToB;

— pa3nuuaTh OMacHbIe ¥ 0€30I1aCHbIE BEIECTBA;
¢ TPUBOAUTH MPUMEPHI XUMUUECKUX MPOILIECCOB B MPUPOJIE;

¢ HAaXOJUTbh YEPThI, CBUJICTEILCTBYIONIME 00 OOIIMX MPU3HAKAX
XUMHYECKHUX MPOLECCOB U X PA3IINYUSIX;
¢ HCIOJIb30BAHME XUMHUYECKUX 3HAHUU B OBITY;

o OOBICHATH 3HAUCHUE BEIIECTB B )KU3HU U XO35UCTBE YEIOBEKA,;
o OOBICHSATH MUP C TOUKH 3PCHHS XUMUU;
o (opmupoBaTh MpeACTaBiIeHUs 0 OyayieM npodecCuoHaILHOM BhIOOpE.
Kpome Toro, 3aHstus mnpus3BaHbl NTPOOYAUTH Yy YyyallUXCS HWHTEpPEC K
XUMUYECKOM  HayKe, CTHUMYJHUpPOBATh JalibHEWIIEe HU3yUYCHHE  XUMHH.
XvuMuueckue 3HaHusA, CHOPMHPOBAHHBIE Ha 3aHATHIX, WHGOPMAIIMOHHAS
KyJIbTypa ydYalluxcsi, MOTYT OBITh HCIOJIB30BAHBl UMHU IS PACKPBHITUS
Pa3JIMYHBIX NPOSBICHUHN CBSI3U XUMHUH C KU3HBIO.

Crnoco0bI onpeesieHus pe3yJIbTATUBHOCTH:

o Hauanvuwtit Konmpons (cenmaops) B BUIE BU3YaTbHOTOHAOIIOICHUS
megarora 3a  COOJNIOJIGHWEM  BOCIMTAaHHUKAMHU TEXHHKH O€30MacHOCTH,
MOBEICHUEM ITPH PabOTe ¢ MOCIEAYIOIUM O0CYKICHUEM;

o Texkywuit xKonmpoav (6 meuenue ececo y4eOH020 200a) B BUJIE
BU3YaJbHOTO HAOMIOACHUS TeJarora 3a MPOIECCOM BBITIOJHEHUS YYAIIMMUCS



IpaKkTUYECKUx padoT,

ITPOCKTOB,

IPEAMETHOM HEJENE €CTECTBO3HAHNS,
o Ilpomercymounsvlii Konmpono (memamuuecKkuii) B BUJe
MPEIMETHOM JUATHOCTUKY 3HAHUS IETbMH MPOUICHHBIX TEM;
o Umocoewlit Konmpoab (Maii) B BUAEC U3YUYCHUS U aHAIIA3a MPOLYKTOB
TpyJa ydamuxcs (MPOeKTOB; cooOIIeHui, pedepaToB), mpolecca OpraHu3aluu
paboThI HA/l MPOAYKTOM U JUHAMUKH JIMYHOCTHBIX N3MEHEHUH.

@opMbl YUETA 3HAHUI, YMEHUH NIPUA Peau3aluu MPOrPaMMBbl.
« Ompoc;

« OO0cyxeHue;
« CamocTtosrenbHas padoTa;

o TectupoBanue;
o+ IlpesenTanus u 3ammTa TBOPUECKOU pabOTHI (IIPOEKTHI U JIP. ).
B koH1e yueObHOro roga o0y4aromuics JOHKEH BHIIOIHUTD U 3aIlIUTUTh

IIPOEKT.

(ITpnioxkenue 1. «Onucanmne popmMbl NOABEACHUS HTOTOBY).
TemaTnuecKuii NJIAH NPOrPAMMBI_«XMMHUYECKAA 1200pATOPHUAY

HMHAWBUIYAJIBbHBIX BaﬂaHI/Iﬁ, y4aCTus B

Ne (Haszpanmue Bcero [Ipak- |Ucnoab3yemo
n/ [pasgena Tema 3aHaATHA yaco |Teopusituka |e
1 B 000py10BaHue
Paszneua 1. 1
1 |Benenue. BBogHoe 3ansitue. 2
(24.) 1
MecTo XMMUU B €CTECTBO3ZHAHUU
Paszyen 2. Bemectsa. [Ipuemsl 1
JKcnepumMeH 0OpAaILEHNs C BELIECTBAMM.
TaIBEHBIC I[TpaBuia Ge30macHoOi paboTHI 1
OCHOBBI MIPU IPOBEACHUN
XUMHUH. DKCIepUMeEHTa. TexHuka
(104.) 71a00paTOPHBIX PadoT.
HarpeBatenbHbie mpuOOpHI.
2 10
1 JlaTamk
CnoxHbIe BeliecTBa, 0c000 HIIEKTPOIPOBO
YUCTHIEBEILIECTBRA. JTHOCTH,
[Tpumecw. 1 poBoi
CwMmecu. MUKPOCKOII
MeToabl mO3HAHUS 1
B €CTEeCTBO3HAHMUH.




Bopa. PactBopsl. Mopckas u
IpecHas BOJA.
buonornueckue xuaKoCcTu

MaccoBasi JI0JIsI PACTBOPSHHOTO
BEIIIECTBA, UJIM MPOILICHTHAS
KOHIICHTpAITUs BEIIECTBA B

pacTBope

HacebllieHHble U nepechIeHHbIe
PacTBOPBI.

JlaTunk
TEMIEPATYPBI
IUTIATUHOBBIN

JlaTumk
OIITUYECKOM
IUIOTHOCTH

Hudposoit
MHKPOCKOTI

Paznea 3.
3HakoMuMcH

MopaenupoBanue

c MHPOM
HAHOYACTHIL
(104.)

CtpoeHue BeliecTna.
Pa3zmepsl vactun. Hanouactuirs

KommongHple CHCTEMBI: TTOYBa,
IJIMHA, IPUPOAHBIE BOJBI, BO3TYX
JIbIM, MUHEpAaJIbI, XJ1€0, MOJIOKO,

MacJio, KpoBb...Kotoniabien

HWCTUHHBIC PACTBOPHI

MGTOIII)I H CpCACTBa
OMITMPHUYICCKOI'O UCCICAOBAHNA

Kak crenenp n3MenpbueHHOCTH
BJIMSIET HAOOIIYIO IUIOIIAh
COTPUKACAIOITUXCS YACTHI]

Hanoo0bekThI
1 00YyCITOBJIEHHOCTh UX
YHUKAJIbHBIX CBOHCTB PE3KUM
YBEJTMYCHUEM TUTOIIAIH
MTOBEPXHOCTH YaCTHII

10

Pa3znen 4.
XuMHsA HA
cTpaxke
3[10POBbSI.
(164.)

Hoxn. Bosronka vioxa. Mog us
arnTeKu

«MapranuoBka». [lepmanranar
KaJIust

[Iepekucs Bogopoaa.
CBoiicTBa U IPUMEHEHUE
MEePOKCHJIa BOJIOPOIA

ALleTHIICATUIIMIIOBAs KUCIIOTA.
ACKOpOMHOBAsSKMCIIOTA

16

AIIXP

[Tpubop s
MOJTYYEHUS
BOAOPOIA




«3eJIeHKay W1
OpMIUTMAHTOBBIN 3€JICHBIN

«MB1110 qyacCHOCH

Hatuuk pH

Pa3znmea 5.
XuMHuSA MHIIA
(204.)

Caxap, Kpaxmall, OCJUIF0JI03a

— POACTBCHHHKHU I'IFOKO3bI

ANIOMUHUA: BEJIUKAU U
yKaCHBIN

YkcycHast kuciora

«CoJsieHas Hala Xu3Hb»

Bpen nutparos: mud win
npasaa

20

Jaruuk pH,
JATYUK
3JIEKTPOIIPOBO
TTHOCTHU

JlaTumk
3JIEKTPOIPOBO
JTHOCTH

11

Pa3zneu 6.
Pabora nHan
NMPOEKTaAMM.

(104.)

Ortarn BbIOOpa TEMBI,
IIOCTAaHOBKHU LIEJIN, 33724
VICCJIEIOBAHNS .

Tar BEIABUKEHUS
THUIIOTE3bI.

Ortarl rIaHupOBaAHUS Ty TH
JIOCTYDKEHUS LICJIEH
UCCJIEI0BATENbCKUX
(MpoekTHBIX) paboT u
BBIOOpA HEOOXOIUMOTO
WHCTPYMEHTApHSI.

10

Ortar npoBeieHns y4eOHOTO
UcCcIe0BaHUS(TIPOESKTHOM
PaboOTHI) C MPOMEKYTOUHBIM
KOHTPOJIEM 32 XOJ0M
BBITIOJTHCHUS H

KOppEeKLHEN

pEe3yJIbTaTOB.

Oramn odopmiteHus,
MpPEACTaBICHUS (3AILHUTHI)
MPOJTyKTa

MIPOCKTHOM pabOTHI

NUTOI'O:

68

40

28




Conep:xanue Kypca

HHCTpYKTa)K II0 TEXHHKE 0€30ITaCHOCTH IMPOBOAUTCA HAa KaXJIOM 3aHATHU IICPE
IMPOBCACHUCM OKCIICPUMCHTA.

1. BBenenue

1.

Beoonoe 3anamue. 3HakOMCTBO y4YalllUXCS C HOBBIM Y4E€OHBIM KypCOM B
KpPY>KKOBOM1 padore.
Mecmo xumuu 6 ecmecmeo3nanuu. 3apoxacHIe XUMUHN Kak Hayku. CBs3b
XUMUU C IPAKTUICCKOM KU3HBIO YEIOBEKA.
Ipaxmuuecxas yacmo.
Co3nmaHne TIO3HABATEIBHBIX KPOCCBOPAOB U JPYTUX HWHTEPAKTUBHBIX
ynpaxkHeHu Ha LearningAps.org niu MyTest.

2. 3KCHepI/IMeHTaHbeIe OCHOBbI XUMHUH

1.

2.

3.

Bewecmea. Ilpuemul obpawienus c eewyecmeamu.

N3yuenne nmpaBuil  TEXHUKM  O€30MACHOCTH, MNPEayHpPeKAArOIUXU
3anpemaromux 3HakoB. Ilepas momouns. IIpoTuBomokapHbele cpencTBa
3aILUTHI.

3HaAKOMCTBO C BEIIECTBAMH, BCTPEUAIOIIUMHUCS B OBITY: MOJIHAsI HACTOMKa,
M€, AJIIOMUHUH, COJb, MUIIEBAas COJA, JIMMOHHAs KHUCIIOTAa, YKCyCHas
KHUCIIOTa, BOJA, MEIHBIN Kyrmopoc. OTiauuue BemecTB MO (HU3UYECKUM
CBOWCTBaM: arperatHoe COCTOSIHUE, IIBET, 3amax, BKYC, PacTBOPUMOCTb.
[IpaBuna xpaHeHus BEIIECTB B JlabopaTopuu. TOKCUYHOCTH BEIIECTB IS
KUBBIX OPraHU3MOB OIPEACIACTCS HX XUMHUYECKUMHU CBONCTBAMHU, HX
CIIOCOOHOCTBIO BCTYMATh B XUMHUYECKUE peakiuu. [IposiBIeHHS] TOKCUYHBIX
BEILIECTB Yy YEJIOBEKA: XHMHUYECKHIl OKOT, pa3ApakeHUE CIU3UCTBIX
000JI04€K, KaTap JbIXaTeJbHBIX MYTEH, ajJIepruyecKue peakiluu, OCTPhIC
J€PMATUTHI, KAHIIEPOTCHHOE JEUCTBUE, MOPAXKEHUS OPTaHOB, BOBMOXKHOCTh
netanbHbIX ~ ucxomoB.  IlpaBuiia  otOopa  BemiecTB  (TBepIbIe,
NOPOIIKOOOpa3HbIe, KUIKUE, BOAHBIE PACTBOPHI, 0CO00E BHUMaHUE — paboTa
TOJIbKO C MaJILIMU 00b€MaMU BEIIECTB).

Tecm Ha ocHOBe 3amaHui u3 oTKpbiToro 0anka OUIIN (pazmen «Metossl
TTO3HAHU)

Ilpasuna dezonacnoii padomel npu nposedenuu Ixcnepumenma. Texnuxa
aadopamopHulx padbom.

3HaKOMCTBO C Ja0OpaTOpHBIM OOOpPYAOBaHUEM: CTEKIISIHHAs TOCyJa
(XMMUYeCKHe CTaKaHbl, KOJObI, BOPOHKHU, JCIUTEIbHbIE BOPOHKH, MEpHas
MOCyJla), BEChI, IITATUBBI JIJII MPOOUPOK W MPUOOPOB, HArpeBATEIbHBIN
nmpubop-cnupToBKa, dapdopoBas mocyAa (BbIIapUBATEIbHBIC YalllKH,
THUTJIA, CTYTIKU, IITATENH) U JP.

besonmachass pabotra co cTekiaoMm, TpoOKamu (JAEMOHCTpaIusi pe3Ku
CTEKJISTHHBIX TPYOOK, X HarpeBaHus 11 U3MEHEHUs (POpPMBI).
IIpakmuueckas uacmeo.

CoOopka mpubopa st moydeHus: ra3oB. [IpoBepka Ha TEpPMETUYHOCTD.
3akperieHue ero Ha mratuse. PucyHok nmpudopa npu nomoiu tpadapera.
Haczpesamenwvnwie npuodopol.

CnuptoBka. ['azoBas ropenka. Ilnutka. Bopsnas Oansa. Hasnauenwue
HarpeBaTeIbHBIX MPUOOPOB.

N3yuenue cnupTOBKHU: COCTaBHBIC YACTH U UX (DYHKIIHS.



I'oprouee TOIIMBO JUIsl CHUPTOBOK: ATHIIOBBIA criupT. OCOOEHHOCTH
peakumy ropeHus: BelieaeHue Teria u ceera. Cyxoe roprouee
[IpaBuna HarpeBaHusi HOpPOOMPOK C BOJHBIMM  PAacTBOpaMu
(mpeaBapuUTEIbHBIA TPOrpEeB BCeH MOBEPXHOCTH, OO0S3aTEIbHBIN
HAaKJIOH NPOOUPKHU, OTBEPCTUE MPOOUPKU «OT ceOs», 3aKpeIyICHUE
JepKaTels MPOOUPKH).

Hcrnonps3oBaHue TUTIIEH NPU NPOKAJIMBaHUM BewecTB. HasHaueHune
onepalny MPOKaIuBaHU.

IIpaxmuueckas yuacmeo.

N3yuyenune rmuiaMeHu. PUCyHOK IUIaMeHH.

Co6opka mpuOopa A BBIMAPUBAHUSA COJIM (KOJBIO Ha IUTATHB,
BbIIApUBATENIbHAS YalllKa, BOJHBIM pacTBOpP COJIM, CIHMPTOBKA).
Pucynok npubopa npu nomoiu tpadapera.

4. Yucmowie eeuiecmea, 0c000 uucmole eeuiecmea. Hpumecu.

Cmecu. CrniocoObl OYHCTKM BEIIECTB OT MpPUMECEd U pas/ieleHus
cMmeceil. @unprpoBanue. [leperonka. Kpucrammmsanus. Paznenenue ¢
MOMOILIbIO MarHUTa, JEIUTEIIbHON BOPOHKHU

lIpaxmuuyeckas ywacme.

1 BapuaHT: cMEeCh pEYHOro MeCKa U caxapa.

2 BapHaHT: CMECh PEYHOTO TIECKA M TOBAPEHHOM COJIH.

CocTaBUTh CXe€My IOCJEI0BAaTENIbHOCTH ONepanuil (pacTBOpEHUE,
¢unabTpoBaHKe, BhiapuBanue). CpaBHUTh U OOCYJIUTh PE3YJIbTaThI
IBYX BapuaHTOB. OOpaTUTh BHUMAHHE HAa CMECh caxapa U mnecka (y
HEKOTOPBIX YalIKHU MOKPHUIUCh KOPUYHEBOM Maccoii), Ha BaXXHOCTb
YCIOBHM TMPOBEACHHS OSKCIEPUMEHTAa, B JaHHOM Cly4ae Ha
CBOEBPEMEHHOE MPEKpAIllEHUE HAarpeBa.

5. Memoowl no3nanus ¢ ecmecmeo3nanuu.

Hab6nronenue. Dxcniepument. MoaenupoBaHue.

VYcnoBuss mpoBeneHUss HaOMIONEHUS Kak OCHOBHOTO MeEToJa
MMO3HAHUA.  MBICIUTENBHBIM W PEAIBbHBIA  DKCIEPUMEHT.
VYHuBepcajgbHble 3HAaHUS YEJIOBEYECTBA HA OCHOBE HAOIIOACHMS.
Ou3nYeCKre U XUMUYECKUE SABJICHHUS.

llpaxmuueckasn uacme.

BbpoyHoBckoe nBrKeHUEe 101 MUKpocKorioM. OOHapy)eHue Kupa B
ceMeHax mnojcojHeuHuka. OOHapykeHHe Kpaxmaja B KapTodere.
OOHapyXeHue YIrJIeKUCIoro Ta3a B  BbIIBIXaEMOM  BO3IYXE.
JloGaBneHreTUMOHHOM KUCIOTHI B yail. OdopmiieHne paboThI.

Ha3Banwue omnsiTa Kak BrImoHsim Yro Habmrogamun
OG6paTuTh BHUMaHHE HA MPAKTUYSCKUE 3aJIaHKMS TPOILILIX 3aHSTHM.
AKIEHTUpOBaTh, YTO METOJ HAOJIOJCHUS — OCHOBHOM METOJ
MMO3HAHUS.

Booa. Pacmeopwl. Mopckasa u npecnas 6ooa. buonozuueckue
JyHcuOKocmu:. KpoBb, nuMda, KIETOYHBIA COK. IKOJOTHYECKUE
po0JIEMBI BOABL. DJIEKTPOIPOBOIHOCTh KaK CBOMCTBO pacTBOPOB
AIEKTPOIUTOB (MpaBuiia 6€30MaCHOCTH € AJIEKTPOIIPUOOpaMu).
IIpaxmuuecxas yacmeo.




OmnpeneneHre C TMOMOIIBIO 3JIEKTPOIIPOBOJHOCTH PACTBOPOB: B KaKOM
XUMHYECKOM CTaKaHe HaxOIUTCS IUCTHWUIMpOBaHHas Boaa. JlaHel Tpu
pacTBOpa: pacTBOp MOBAPEHHOM COJIM, PaCTBOpP caxapa, JTUCTHIUITMPOBAHHAS
Boaa. OpopmiieHue paboThl.

Hasanue pactBopa Uto nabmrogaeM (3aropaercs

JTaMIIo9Ka
WJIU HET)

Kak pacnosHars: B KakOM CTakaHe — NMCTWUIMPOBAHHAS BOJAA U PACTBOP
caxapa. JloJKHBI TpemTOXKHUTH JBa CHoco0a: OpPraHOJENTUYECKUA H
BbIIIapUBAHUE.

[Ipoektr «M3roToBieHue CaMOAEIBHOTO Mpudopa UIsl HCCIEIOBAHUS
AIIEKTPOIIPOBOIHOCTH PACTBOPOBY

Maccosan 0ona  pacmeopenHoz0  eewjecmeq, UAU  HPOUEHMHAA
KOHUeHmpauus 6ewiecmea 6 pacmeope.

B3pemuBanue. PasHoBecsl. HaBecka. MepHast mocyaa (MEpHbBIE CTaKaHbI,
KOJIOBI, IIWJIMHAPHI).

IIpaxmuueckas uacmeo.

[IpuroroBneHue pacTBOPOB NOBAPEHHOM COJIM 33JJaHHON KOHIIEHTPALUU.
[IpuroToBneHne MKUMY4YEero HANUTKA W3 MHIIEBOM COJBI, JUMOHHOMN
KHCJIOTBI, caxapa U aCKOpOMHOBOM KHCIJIOTBI: Ka)KJasi rPyIa ONpeAeIiseT
KOJIMYECTBO BEILIECTB Ha CBOE ycMoTpeHue. CpaBHEHHE U 00CYKIeHUE
MPUTOTOBJIEHHBIX HANMMTKOB C T.3p. BKyca, (UKcauuu HAOII0JaeMBbIX
3¢ (PexToB, pacueTOB WM BBINOJIHEHUS «HA TJIA30K», SKCIIEPUMEHTAILHON
KYJIBTYPBI.

8. Hacwmeuubte U nepecoliieHnble pacmeopbol.

Memoouxka 8bIPAUUCAHUS Kpucmasnioe. MOHOKpUCTAII.
Kpucrannuueckue apy3bl. UTo Takoe «3aTpaBKay.

JleMoHcTpanus NepechIEHHOI0 PacTBOpA alieTaTa HaTpHsl.

lIpaxmuueckas yacme.

[IpuroToBieHue  HACBIIIEHHBIX W MEPECHIICHHBIX  PacTBOPOB.
[IpuroToBieHue BOJIHBIX PACTBOPOB MEIHOTO KYIOpOcCa, XJIOpUIa HATpUs,
caxapo3bl JIJIs BbIpAlIMBaHUSl KPUCTAIIOB. BhIpaniuBaHue KPUCTAIJIOB U3
pacTBOpa KaMEHHOW COJIM U MOJIMPOBAHHOM COJIM: €CTh JIM pa3Huiia. [louemy
JUIS1 BBIpAIIMBAHUS KPUCTAIIJIOB KAMEHHAs COJIb JIy4llle, YeM HOJUPOBAHHAS.
[TonyyeHne OKpalIEHHBIX KPUCTAIJIOB COJM C MCMHOJb30BAHUEM IHIIEBBIX
KpacuTeneil. BrlpamyBaHue KpHCTaJIOB MEIHOTO Kymnopoca U3 BOJIHO-
CIIUPTOBBIX PACTBOPOB.

3. 3HAKOMMMCS C MUPOM HAHOYACTHI]
1. Mooenuposanue. Monenu B ecTecTBo3HaHUM (T100yC, KapThl, (hU3NUECKUE

MOJIEJIN, OMOJIOTHYECKHE MYJISDKU, KPUCTAUIMYECKHE penieTku). Moaenu
aTOMOB U MOJIEKYJI B XUMUHU.

lIpaxmuueckas uwacme.

NsrotoBrnenre Mojened MoJIeKyJl U3 TOAPYYHBIX cpeacTB. PabGora
BOOOpaKECHHUS.

Cmpoenue sewecmea. Pazmepor vacmuy. Hanouacmuupi.



IIpoexmuas 3adaua Ne 1. Kak y3HaTh mpuUMeEpHbIE pa3Mepbl BUTAMUHHOIO JIpaxke
«YHaeBur», «PeBUT», yHNakOBKM KOTOPBIX pAaCIOJOXKEHbl y Bac Ha CTOJAX, HE
OTKpbIBasi OaHOYEK.

llpoexmnas 3a0aua Ne 2. 'Y Bac Ha cTojlax HaxOJSITCS MEPHBIM LUIUHIP, KOJI0a C
BOJIOM, BEChI PBIYAXKHOIO THUIA C HabopoMm pa3zHoBecoB. IIpennoxure crnocoObl
OnpeaeneHus] pa3MEPOB MOJIEKYJI BOJIbI (PAKTHYECKUI U TEOPETUUECKUI).

Bonpoc: OtHOocuTCcs 11 MoJieKyia BoJibl K HaHouacTuaMm? [louemy BUpyChIHA3bIBAIOT
HaHOpoOoTamu?

Konnouonwie cucmemot: nouea, 2nuna, npupooOHsie 600bl, 6030YX OblM, MUHEPAbL,
xj1e0, M0J10K0, Maci0, Kpoey...Konnouonsvie u ucmunnsie pacmeopsl. Onrndeckue
cBoiicTBa: «dpdext Tunmansg), «IBICHUCUCKPSIITUXCS CIIOEBY. Komnonnnsie
YacTUIBl W  HX pa3Mepbl. Ixcnepumenmanvhas 3aoaya Ne 1. Ha cronax: nazepHas
yKa3Ka 1 JIa3epHbIi (POHAPUK C KPACHBIM JIyUOM, JIBA XUMHUUYECKUX CTaKaHa: B OJTHOM
3aBapeHHbI MaKEeTUK Yas, B JIPyroM — 4ucTas Boja. Ilpomyctute nyd sazepHOTO
dboHapuka uepe3 crakaHbl. B kakoM cTakaHe, MO-BalleMy MHEHUIO, HAXOJIUTCS
KoJuloniHas cuctema? Ha yeM OCHOBBIBAETCS Balll€ MPEIIOI0KEHUE?
Oxcnepumenmanvuas 3aoaua Ne 2. BaMm BbIJIaHBI pacTBOpPHI — aleTaTa CBUHIIA
Pb(CH3COQO), u noguna kanust Kl, mratus ¢ npoOupkamu, ClIUPTOBas TopeJika,
npobupkoaepxkatens. B mpobupky Haneiite 2 min pactBopa Kl (BbicoToit 2 cM) u 3aTeM
npuierite 2 ma pactBopa Pb(CH3;COQ), . Ob6pasyercs xenthiii ocamok. Harpeiite
IpOOUPKY 0 PACTBOPEHMS OCajka. 3aTeM OXJIaJUTe MPOOHPKY OKOJOo 2-3 MHUH U
MOMEIIIaeM B COCYJ] C XOJIOJHOM JiefisiHoN Boaou. Uto Habmogaere? UTo mpoucxXoauT
MIPU BCTPSXUBAHUU MPOOUPKU?

Ntak, BBl TOJBKO 4YTO OOHAPYXHWJIU pa3IudUe MEXKIYy UCTUHHBIMU pacTBOpaMu H
KOJUIOMJHBIMU pacTBOpamMu. B mociienHux BBIHAOIIOAANIN MPOSBICHUE ONTHYECKUX
addextoB: «hdexkt Tunnmans» (9kcm. 3aa. Nel) U «sIBJICHUE HUCKPSAUIUXCS CIIOEB)
(akcm. 3aa.Ne2).

Bompoc: Kak qoka3ats, 4TO MbUIbHBIN pacTBOp sABJIsETCS KoutouaHou cuctemoit? (I1o
paccestHuIo CBETa B pacTBOpE -KOHYC TuHaamns).

UTo mnpouCXOAUT €CIM B MbBUIbHBIM pacTBOp J00aBUTH IMOBAPEHHYIO COJIb?
(ITpo3paunsblii mpexae pacTBOpP PE3KO MYTHEET, OOpa3yroTCs KpPYIHBIE XJIOMbS).
3HAKOMCTBO C SIBJICHUSIMU KOATYJISIIIUU U BBICATMBAHUS.

lIpoexmuas 3a0aua Ne 1.]IBa yueHHKa MPUTOTOBUIIM CMECh U3 PACTUTEILHOIO Macia
U BOJbI: J100aBUB TMOJIOBUHY 4YaiHOM J1oxkkH macia B 200 mi Boawsl. OAWH U3 HUX
YTBEPXKIAET, YTO MOJIyYEHHAsI CMEChH SIBJISICTCS] KOJUIOMIHBIM PACTBOPOM, a IPYTOM 3TO
orpuniaet. Kto mpaB? CBoil OTBET WUIIOCTPUPYHTE CHUMKaMH Ha MOOUIEHOM
tenedone. (I[IpaBbr o0a yueHuka. Bce 3aBHCHUT OT OCOOEHHOCTEHM MPUTOTOBICHUS
cmecu. Ecnu mpocTo pazmemniaTh Maclio B BOJie, TO KOHyC TuHmamns He HaOIrogaeTCs.
Ecnu sxe akTMBHO B30aJNTHIBATH CMECH B TEUCHHE HEKOTOPOTO BPEMEHU, TO



CMECh MYTHEET U B TAKOM PAaCTBOPE XOPOIIO BUJEH KOHYC PACCESHHOIO CBETA, TO €CTh
MOSIBJISIIOTCSI MEJIKOJUCIIEPCHBIEC YaCTHI[bI KalleJIeK Macia).

BbIBO/I: KOJTOMAHBIE PACTBOPHI MOYKHO OOHAPYKUTH IO ONTHYECKOMY TECTY «3(PHEeKT
Tunaans», KOTOpbId 0OHAPYKUBAETCS, €CIIM KOJUIOMIHBIE YACTHUIIbI HE MPEBHIIIAIOT
JMana3oH HaHOPa3MEPOB.

4. Memoowl u cpedcmea IMRUPUYLECKO20 UCCIE008AHUA.

Ha npeapinymux 3aHsATUSX BBl BBINOJHSUIA SKCIIEPUMEHTAIBHBIE U MPOEKTHHIC

3anayn. Kak Bbl fymaeTe, Kakue METO/Abl UCCIIEA0BAHMS Bbl HCIIOIb30BaJIN?

1. Ha6monenue. 2. Dxcnepument. 3. U3mepenne. 4. CpaBaenue BenomanTe

3a/1aHUsl, IPOCMOTPUTE CBOM 3aIMCH U MPOKOMMEHTUPYUTE UXC TOYKHU
3pEHHUs HCMOJIb30BAHHBIX METOJI0OB HccieAoBaHus. Yem BbI

MOJIb30BATINCH, YTOOBI PEIINThH MOCTABICHHYIO MIepe/l BaMu nipobiiemy. [Ipoexmuas

3a0aua Ne 1. Haligute, yeMy paBHa INIOTHOCTb aTFOMUHUEBOU(OIBIH U
MEIHOMUIIN CTaJIbHOM OOJIBaHKM HEMpaBUIBLHOU (OPMBI,

KOTOpBIE JIe’KaT Ha Baux crojiax. et oocyxaeHue.

JIOJKHBI PEJIOKUTH IJIaH PELICHUs 3TOM 3a/1auu, ONPEAeIUTh KaKUEHEOOX0AUMbI

M3MEPUTEIbHBIE NPUOOPHI 711 PEIICHUS ITOU 3a/1a4u.

CpaBHHUTH HalJICHHOE€ 3HAYEHHUE I[UJIOTHOCTH ANIOMUHHUS, MEIU WIH

CTalId CO CIPABOYHON BEJIMYMHOM.

5. Kak cmenenv uzmenvueHnocmu éiusaem Ha 00uw(yio niouiadsb CORPUKACAIOUWUXCA
yacmuy. OObEMHBIE B3pbIBBI Ha MYKOMOJIBHOM 3aBOJIE, JIPEBECHO-CTPYKEUHOM
npennpustud. [louemy Henb3s1 UCIONB30BaTh OCH3UH JIJIsl pO3KUTa IPOB. BCIOMHUTH
«UTO TAKOE TJIOMIA/IBY, «SAMHUIIBI U3MEPEHHUSI TITOIATN.
lIpoexmuas 3aoaua Ne I. Y Bac Ha cTojax Haxonarcs nubo kyOuk PyOuka, mmb6o
MaJieHbKas yIakoBKa caxapa-padunana. Haliaure miomanp menoro Kyoruka u o0mryro
miomanas 9 Manplx KyOMKOB, W3 KOTOPBIX COCTOWT OOJBIIONW KyOWK; WM IICJION
YIAaKOBKM caxapa U oOLIyI0 IUIONaJb BCEX KYCOUYKOB caxapa B ynakoBke. CpaBHUTE
3HAYEHHS TUIOAAM Lenol (urypel U cCyMMapHOM Mmiomanu ee 4vacteil? Kakyro
3aKOHOMEPHOCTh Mbl MOXEM Ha0Jt01aTh?

6. Hanoodvexkmovt u 00ycnogieHHOCIb UX YHUKAIbHBIX CEOUCME PEIKUM YEeauyeHuem
naowadu NOGepXHOCMU YAacmuy. HAHOYACTHLI, HAHOIUICHKH, HAHOBOJIOKHA,
HAHOTPYOKH, HAHOIIIAPUKH, IEHIPUMEPHI, [ICOTUTHI, KBAHTOBBIC TOUYKHU.
llpoexmnas 3a0aua Ne 2. YXo nocs umeeT aiauHy 12-13 mM, a yacTuiia MarHeTuTa
Fe304 — 20 um. YBenmuubte ux B 1 Mumumapy pa3. C kakuMu 0OBbEKTaMH Bbl TeEPb
Oynete ux cpaBHuBaTh? Kakue pusndyeckneBennuuHb U3MEHSIOTCS TIPH U3MECHEHHUH
JMHEWHBIX pa3MepoB?
lIpoexmnas 3a0aua Ne 3. Ckoyibko TUCTOB Oymaru A4 BoiieT B crakad oobemom 100
m?

Kasxnoii rpyrine Boiianbl TUCThl Oymaru A4 u xumudeckue crakanbl 00bemom 100 mit.
Kaxxnas rpymnma umer OTBeT Ha 3TOT BOIIPOC.



[IpeasiaraeM moMolIlb: COMHUTE JHUCTHI B KOMOK. CKOJIBKO KOMKOB Oymaru BOLIO B
OJIVH CTakaH?

Haiigure miomans oTnensHOro jucta A4 W MJIOMAAb TMOBEPXHOCTH XHUMHYECKOTO
crakaHna. Haliqute cymmapHyIo 110aas KOMKOB OyMaru,HaxoAgIruxcsi B CTakaHe?
JlenaroT BBIBOA: OHA OKa3alach 3HAUUTENbHO OOJbLIE IUIOLIATM MMOBEPXHOCTH CTAKaHA.
KakuMm 00pa3oM Mbl yBEIMYWIM CYMMapHyH IUIOHN[aJb MOBEPXHOCTH Oymaru?
(YMeHbllIeHHEM 00BEMA OTHOTO JIKCTA)

Hanooovexkmut u 00ycnosieHHoOCmb UX YHUKAIbHBIX CBOUICHE PE3KUM Y6enuyeHuem
na0WA0U NOBEPXHOCMU YacmuY. HAHOYACTHUIBI, HAHOIUICHKH, HAHOBOJIOKHA,
HAHOTPYOKH, HAHOIIAPUKHU, JEHAPUMEPHI, LIEOTUThI, KBAHTOBBIE TOYKH.

IIpoexmuas 3aoaua Ne 4. Haiinurte momaas CBOCH YepernHoil KOpOOKH U CpaBHUTE €€
C IJIOIIAJBI0 TTOBEPXHOCTH OOJBIINX MOJYIIAPUN U YepernHOi KOpoOKkH, eciu S(kopa
6.11.) = 2500 cm” . S(w4.x)=4nr/2, roe r=C/2m.

OObsicHeHue: OoJiblllasg TUIOMIAb OOJBIIMX TMOJYMIAPUN OOBIACHIETCS HaJIUYHEM
MHOTOYHCJICHHBIX CKJIa/I0K.

Oxcnepumenmanvuas 3adava. Ha cronmax HaXoAsTCsl CTajdbHAas KHOIMKA, >KEJIE3HbBIN
I'BO3/b, KYCOUEK MEIHOW MPOBOJIOKH, MEJTHASL CKPETKa, TPAHYJIbl ATIOMUHUS U IIUHKA,
HITaTUB C MPOOUpPKamMu, coysiHas KucioTa. [lomecTuTe mpenyokeHHble Teaa Ha JTHO
MPOOUPOK U T0OABBTE 3aTEM COJIIHYIO KUCIOTY(BBICOTA CTOJI0A KUAKOCTH TPUMEPHO
1,5¢cm).

Onumure, 4TO Bbl HAOMIOaeTe B KaXJAOW M3 MPOOMPOK. 3HAKOMCTBO C
AIIEKTPOXUMHUYECKUM PSIOM HAIMPSHKCHUN METAIIJIOB.

HasBanue o0bekTa HaszBanune Uro HaOmomaeM  [JleBee unn
METaJa, u3 MpaBee
KOTOPOTO CJCIIaH OTHOCHUTEILHO
00BEKT H, B a51/xuM psigy

Br1BOA: C KHCIOTOM B3aUMOJAEHCTBYIOT METAJIIBL: ..........

C KMCJIOTOU HE B3aUMOJICUCTBYIOT METAJIBL: ........

3ananue o yueOHuKy M.A. AXMeTOBa: 03HAKOMBTECH C TEKCTOM Ha c. 13.

-C KakuM BbI CTOJKHYJIUCH IPOTUBOpeureM? Menb u cepedpo B HAHOCOCTOSIHUSIX
CIIOCOOHBI B3aUMOJICHCTBOBATH C KUCIOTAMH. Y BEIMUEHHUE TIIOMIAUTTOBEPXHOCTH
pearupyrolux YacTUll BIUSIET HE TOJIBKO Ha CKOPOCTh peakuu (0ObEMHBIE B3PBIBBI),
HO U Ha XapaKTep XMMUUYECKUX CBOMCTB.

[IpoekT «B nonckax KOJUIOUIHBIX paCTBOPOBY

4. XUMHS HA CTPake 310POBbS.

1.

Hoo. Boszonka itoda. Hoo u3z anmexu.

llpaxmuueckas uacme.

H3roroBnenue MOJIETM MOJIEKYJIbl Homa. OJIeKTpoHHas, rpaduyeckas
dbopmyna ona

[TpoekT «OOHapy)eHUEe KpaxMalia B TPOTYKTaX MUTAHUS.



2. «Mapzanyoekay. Illepmancanam kanua. Maprasen 1 ero CTeeHUOKUCICHUS
IIpakmuueckas uacmeo.
Omnpenenenre MaccoBOM J0JM KUCIOpOa B MOJIEKYJIe IepMaHTraHaTa Kaiaus.Pacuer
OTHOCUTEIHLHOM IIOTHOCTU KUCJIOPO/Ia IO BO3AYXY.
COopxka mpubopa 1Ji MOJIy4eHUss KUCIOPOJa METOAOM  BBITECHEHHSABO3IyXa.
DKcnepuMeHT: cOopka mpubopa IS pa3iokKeHHs epManraHata kanus. Kauectsennas
peakiys Ha KUCIOPO/I.
[[BeTHBIC peakiuy C IepMaHTaHATOM Kallvs (Hamp., IepMaHTaHaT Kajaus UCYIbPUT
HaTpus, JIp.)

3. Ilepekucw 6000opooda. Ceoiicmea u npumeneHue nepoxkcuoda 6000pooa.CterneHb
OKHUCJICHUS KUCIIOPO/a B MOJIEKYJIe MEPOKCH]Ia BOJOPOA.
Peaknus paznoxkenus nepokcuaa Bogopoa. Kak nposectu skcriepuMenT. Karanuzaropst.
Oxcun mapranna (1V), pepMeHT kaTana3a — KaTaln3aTOPbIPEAKIIMU Pa3I0KEHHS.
IIpakmuueckas uacmeo.
Oxcupn mapranua (IV): Hanucats popMyiTy BellecTBa U ONPEICIIUTh CTENECHb
OKHCJICHMS.
Tpu npobupku, B Kaxa0H HAXOAUTCS HECKOJIBKO MJI alITEUHOM MEPEeKUCH BOJOPO/A.
Bo BTOpYI0 ¥ TpETHIO MPOOHPKHU MMOMECTUTE COOTBETCTBEeHHOOKCH T Mapranna (1V) (na
KOHYMKE IITATENs) U CBEXKEHATEPTHIN KapTo(deb (Ha KOHYHUKE IINATEeNs).

|HOMep IpOOUPKHU |qT0 n00aBUITN |qTO Ha0II0/1aeM

Hanucatp ypaBHEHHE peakuu ¢ 0003HAUEHUSIMU YCIOBUH ee npoTekanud. [Ipoucxoaut mu
peakuus B iepBoii npodupke? IIpennoxure npudoOp AIANONYYEHUS BOAOPOAA IPU
Pa3JIOKEHNUHU IIEPOKCUAA BOAOPOA.

4. Auemuncanuyunoseasn kucioma. Ackopounosasn kucinoma. Kucinornoctscpensl. pH
— UHIUKATOPBl CBOMMHU PYKaMH.
IIpaxmuueckas yuacmeo.
Onuncanue bu3nuecKux CBOWCTB. [IpuroroBnenue
PacTBOPOB AIETUJICATUIIUIOBON W aCKOPOMHOBOM KHUCIOT. JleicTBHE MHAMKATOPOB
(benondranenna, 1akMyca 1 METUJIOpaHkKa) HA UX PACTBOPBI.

MHIUKATOPbI ALleTHIICATMLIIIOBAS ACKOpOMHOBAs KUCIIOTA
KHCIIOTa

denondranenn

Jlakmyc

METHIIOPAHK

[IpuroroBneHue oTBapa KpacHoOU KamycThl. HaOmroneHrne n3mMeHeHus 11Be€Ta 0TBapa B
Pa3HbBIX pacTBOpax (yKCycHas, JUMOHHAs, aCKOPOMHOBAsS KUCJIOTHI,IIOBAPEHHAS COJIb,
rasupoBaHHas BOJA, HAIIATBIPHBIA COUPT, MNHIIEBas COJa, PACTBOp MbLIa U
CTUPAJIBHOTO MOPOIIIKA).



B3anmoneiicTBre ackopOMHOBOM KUCIIOTHI ¢ HOI0M. Bompoc: 11t KakuXIieneid MoXHO
UCIIOJIB30BaTh 3Ty peakiuioo? (s oOHapyKeHUsS acKOpPOMHOBOM KHCJIOTHI B
MPOJIYKTaX MUTAHUA).

1 pearent 2 peareHT Urto HaOMoMaeM  TIpH
ACKOpOMHOBAs KUCJIOTa  [HOJT ux
B3aMMOJICICTBUN

Ddusnueckue CBOUCTBA: dusmueckme CBOWCTBA:

«3enenka» unu OpunIUaHmoeulii 3e/1eHblil. [[Ber
MOPOIIKOOOPA3HOTO  OpWJITMAHTOBOTO  3ejeHoro. IlpakTuueckoe 3HaueHUE U
MOJIyYEHHE.
lIpaxmuueckas uwacme.
duznueckre CBONCTBAa OPUIUTMAHTOBOTO 3€JICHOTO
Kak  mokazaTh  NONJIMHHOCTH  OPHJJTMAHTOBOTO  3€JICHOTO. IIpoBenenue
MIOCJIE/IOBATENILHBIX PEAKIUN B OJHOW MPOOUMPKE C OPWJUIMAHTOBBIM 3€JICHBIM: BHAUale
B IPOOUPKY 100aBUTh KOHIICHTPUPOBAHHOM COJISTHOM KUCJIOTHI, a 3aTEM pacTBopa
mieniourt NaOH. Odopmiienre paboThl 10 CBOEMY YCMOTPEHHIO. 3aTeM 00CYIUTh: KaK
3aUKCUPOBAIN PE3YJIbTAThI SKCIIEPUMEHTA (M3MEHEHUE 1IBETA, BHIMAJACHUE OCAIKa).
[IpoekT «MOXHO JHM HCHOJB30BATh OPWIUIMAHTOBBIA 3€JEHBIM KaK WHAUKATOP
KUCIIOTHOCTH CPEAbD)
«MboL10 uydecnoey: XO35IMCTBEHHOE U TYaJIETHOE, JKUIKOE U TBEPIOE.
IIpaxmuueckas uacme.
JleficTBUE TaKMyca Ha pacTBOP MbLJIa, pACTBOP CTUPAIBHOIO MOPOIIKA
(10Ka3aTeNnbCTBO LIETOYHOTO XapaKTepa MOIOIIUX CPEeACTB). 3ydeHMEITUKETOK
TBEPJIOTO M >KUJKOTO MbUIa (pa3inyie B XUMHUYECKOM cocTaBe).PacTBopenue

MbIJJa B  JKECTKOM W  JUCTWUIMPOBAHHOW  BOJE.

Oddexr Tunmans.
[Ipoekt «MbuIOBapeHuE»

5. XHMHUSA MUIIHA

1.

Caxap, Kpaxmain, yeanio103a — pOOCMEEHHUKU 2TI0KO03bl.

Yro  Takoe  guaber. I'mukemuueckuii VHJIEKC MIPOAYKTOB MUTAHUS.
XYMHUYECKHE MOJICIACTUTENN U UX KOBAPCTBO.

IIpakmuueckas uacmeo.

Onpenenenre TPOAYKTOB C BBICOKMM TJIMKEMUYECKMM WHAEKCOM (paboTta ¢
Ta0IuIeH).

OnpenensieM MOJCIACTUTENN: acmapTam, copour .... (Pabora c aTukeTKaMu.

OnbIT: B3aMMOJIEIiCTBUE [ITFOKO3BI c TUAPOKCHIOM meau (I1),
CBEKEIPUTOTOBICHHBIM.

UccnenoBanne  W3MEHEHHMS  COJAEpXKAHUS  TJIOKO3BI B KpOBU  TIOCIIE
cOalaHCUpPOBAaHHOTO 00efla U Tmociie ynorpednenus dactdyna: KUPUEITKOB,YUIICOB,
CITaJIKUX Ta3MPOBAHHBIX HAITUTKOB.

Anwomunuii: eenuxuil u yyucacutii. Ilouemy He ciienyeT MoJIb30BaAThCS ATFOMUHUEBOMN
nocynoi? Conepauk kKanbiiusa. Ocreonopo3. MeTrauibl KOHCEPBHOM OaHKH.



IIpakmuueckas paboma.

CBoiicTBa aIFOMUHUS U 00JIACTU TIPUMEHEHHUS aTIOMHUHHS HAa OCHOBAHHHETO
cBoicTB (moBTOpeHue). CoCTaBUTH TAOIUILY, KIIACTEP WM CXEMY.

[IpoBenenue XUMUYECKUX PEaKIUh, XapaKTepH3yrIuX amMpOTepHbIC
CBOWCTBA COCAMHEHN AJIFOMUHUS.

OnpiT 1. AntoMUHUM U COJISIHAS! KUCIIOTA.

OmnpiT 2. Xnopua amoMUHUS U TUAPOKCUA HaTpus OmbIT 3.

IMuapokcu anroMunus U cossiHas kuciaora Onbit 4. ['uapokcua

AITIOMUHUS U TUAPOKCHU]] HATPUS

Ha3Banwue omnnita Yro HabIr01aEM YpaBHEHHE XUMHYECKON
peaKInu
BeBOA: .............
ITpoext «Ee BenmuuecTBO — KOHCEpBHasi OaHKA: DKCIEPUMEHTAIBHOE OIpe/eTICHUE
METAaJIJIOBY.

3. Ykcycnaa kucnoma. CTONOBBIM YKCYC, YKCYCHasi JCCEHIMs, JIEAAHAS YKCYCHas
KHCJIOTa: B 4YeM pa3Huna. CBOWCTBA YKCYCHOM KHCIOTBI U €€ NPUMEHEHHE.
PU3MO0TOTUYECKOE BO3IEMCTBUE KUCIIOTHI.

IIpakmuueckas paboma.
CocraBiieHue MOHSTUAHOU CXEMBI: «4TO s 3Hal0 00 YKCYCHOM
KUCIIOTE» (MHAUBUIYATBHO, JIMOO B TPYIIIE).
Pacuer kKOHUEHTpalu KUCIOThI IpH €€ paz0daBieHuu. KucnoTHOCTh
PacTBOPOB MUIIEBOW COJIbI U YKCYCHOUM KHCIIOTHI.
["amenue nuieBon coapl YKCYCHOM KMCIOTOW: MPU3HAKU XUMUYECKOW PEAKIINT
(BeIIETIEHUE Ta3a, PEe3KOe yBEIMYECHHE 00beMa PEeaKIMOHHOWCMECH).
[ToBTOpPUTH peakIrIo TalICHUS COABI C UCTIOIb30BAHUEM
VHJIMKATOpa (Hamp., oTBapa KpaCHOKOYaHHOU KarmycTsl). J{Jist gyero
HEO00XO0JIMMO ObLIO MPUMEHEHUE UHIUKATOpa?
OO6paTuTh BHUMaHUE, YTO BBIJICJICHUE Ia3a 4aCTO COMPOBOXKIAETCS YBEIUUCHUEM
oO0beMa peaknMoHHON cMmecu. Kakue  mMepbl
MIPENOCTOPOKHOCTH
HY>KHO COOJIIOJIaTh MPU MTPOBEICHUH TaKUX PEAKITUAN?

4. «Conenasn Hawa  Jrcu3Hby (IOBapeHHAass  COJb, TMOTall, [JIyTamaT

HaTpus....... rirayoepoBa coJib, MEIHBIN KyIIOpocC...... )
[TumeBas coga, nuThEBask coAa, KaJbLIMHUPOBAHHAS COJIa, KAyCTHUECKas COJIa:
OJIMHAKOBbIC WJIM pa3HbIe BenlecTBa. KauecTBeHHbIE pEaKIIU B XUMUH.
IIpakmuueckas paboma
OnpenenuTh: Kakoe U3 BEUIECTB (MUILEBasi COJla, KAyCTUYECKasl COJa,KaIbIIMHUPOBAHHAS
COJ1a) SIBJSIFOTCS COJISIMU YTOJIBHOM KUCIIOTHI.
OmneiT 1. JleiicTBHE HHIUKATOPAMHU.
OmnebiT 2. [lelicTBUE HA PACTBOPHI MUIIEBOM U KAYCTUUECKOM COMIbl YKCYCHOM
KHUCJIOTBI
| Hassanue onbiTa | Yro HabmromaeM | BriBona
BuBOgI: ..........
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[IpoBeneHue ONBITOB MOJITBEPKAAET, YTO MUILEBAsS COJIA, KAIBIIMHUPOBAHHAS COJA —
ATO COJNM CHabOW YroibHOW KHUCIOTHI, a KayCTHYecKas CoJa — pacTBOPUMOE
OCHOBAaHHE.
O6cyanTtb, Kak M0Ka3aTh OMBITHBIM ITyTEM, YTO MHINEBas COa SBISETCS KUCION
COJIBIO.
Bpeo numpamos: mug unu npaeoa. 11onp3a HUTPATOB: BaKHEUIIIMEMUHEPATILHbBIE
ynoOpeHus: Kak UICTOYHHK a3oTa. KpyroBopot azota. [louemy BeHeprHa MyXOJOBKa
NO€/IaeT HACEKOMBIX (TaK OHa BOCIOJHSET HEAOCTATOK a30Ta B OOJOTUCTBIX MECTaXx).
HutpaThl B kauecTBe MUIEBBIX KOHCEPBAHTOB. Kakue mpeBpalieHus: Iporucxoisir ¢
HUTpAaTaMH B OpraHU3MeueIoBeKa. A30T U €ro CTENEHU OKUCIICHHUS.
IIpakmuueckas uacmeo.
OrnpeneneHrne MacCcoBOM J10JM a30Ta B KAJUMHON, HATPUEBOM M aMMOHUITHOM
cenutpe. BoIBOA: Kakoe U3 HUX 0oJiee IEHHOE a30THOE yA100pEHHE.
[Ipoekt «BiusiHue a30THBIX y100pEHUH HAa POCT CaXKEHIIEB (Pacom».
Pabora Hag npoekramu — S 4
Ortan BbIOOpa TeMbI, IOCTAHOBKH LIEJH, 3a/1a4 UCCIIEIOBAHNUS .
Dtan BbIABUKEHUS TUIIOTE3bI.
OTan TJIAHUPOBaHUSA MYTU JOCTHXKEHHS IeJed HCCIe0BaTeNbCKUX (TIPOEKTHBIX)
paboT u BIOOpA HEOOXOAMMOTO HHCTPYMEHTAPHUSI.
Ortan npoBeaeHus1 y4eOHOTro ucciae10BaHusl (TPOEKTHOU pabOThI) C IPOMEKYTOUHBIM
KOHTPOJIEM 3a XOJO0M BBIITOJIHEHHS U KOPPEKIMEN PE3yIbTaTOB.
Oran oopMIIeHUS, IPEACTAaBICHUS (3aILUThI) IPOAYKTa IPOEKTHON paboTh
CMCOK MCI0JIb3YEMBIX HCTOYHUKOB
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