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PABOYASA TIPOT'PAMMA

BHEYPOYHOU AeATEJIbHOCTH 10 XMMHHU I 8-9 Ki1accoB ¢
HCIO0JIb30BaHUEM 000pynoBaHus neHTpa «Touka pocra»

B oOyuyenun xumuu OOJIbIIOE 3HAUYEHHE MMEET OKCIEPUMEHT. AHAIU3ZUPYS
PE3yJIbTaThbl HpOBeI[éHHBIX OIIBITOB, y4aIllUuCCs Y6G}K,[[aIOTC$I B TOM, 4YTO TC WJIHW HUHBIC
TCOPCTHUYCCKUC IIPCACTABICHHUA COOTBCTCTBYIOT HIIM IPOTHUBOPCUHAT PCAJIBHOCTH.
TONBKO OCYIIECTBIISAISI XUMAYECKUM IKCIIEPUMEHT MOXKHO IPOBEPUTH TOCTOBEPHOCTH
MIPOTHO30B, CIEJIAaHHBIX Ha OCHOBAaHWM TEOpMH. B mponecce 3KCInepUMEHTaJIbHOU
PpaboTHI yUamuecs mMpruoOPETArOT OMBIT MO3HAHUS PEATHPHOCTH, SIBJISFOIIUICS BaXKHBIM
sTaroM (GOpMHUPOBAHUSA Y HUX YOEKICHHUH, KOTOPHIE, B CBOIO 0YEPE.lb, COCTABIISIOT
OCHOBY HAy4YHOTO MHPOBO33peHHs. BHeapenue oOopymoBaHusi mudpoBoi
naboparopun 1eHTpa «Touyka pocra» TMO3BOJIUT KAaYECTBEHHO W3MEHHUTH IPOIECC
O6yquI/IH XUMHUH. KonnuecTtBeHHbIe OKCIICPUMCHTBI IIO3BOJIAT moJay4daTb
AOCTOBCPHYHO PIH(lJOpMaI_[I/II-O O IIPOTCKAHWH TCX MWW MHBIX XUMHYCCKUX ITPOLECCax, O
CBOMCTBaxX BCIIICCTB. Ha ocHOBe IMOJIYUYCHHBIX OKCICPUMCHTAJIbHBIX JAdHHBIX
o0ydJaeMble CMOTYT CaMOCTOSITCJIBHO JIelaTh BBIBOJBI, 0000MIATh pPE3yJbTAaThI,
BBIABJIATH 3aKOHOMCPHOCTH, 4YTO OJHO3HAYHO 6YI[eT CIOCOOCTBOBATH ITOBBIIICHUIO
MOTHUBAIUU O0yYEHUs MIKOJIHLHUKOB.

JIns uzyyeHust npeaMera « XMMUshy Ha dTare OCHOBHOTO O0IIEro 00pa3zoBaHus
OTBOAUTCS 68 yacoB: 8-9 knacc —68 yacos;

JlanHas oOpasoBaTenbHas MporpamMMa OOECIEUMBAET YCBOCHUE YYaIIUMHUCS
BOKHEUITNX XUMHUYECKHX 3aKOHOB, TeOpWid W TOHATHH, (opmupyer
MPEJCTABICHHE O POJIM XUMHUHM B OKPYXKAIOIIEM MHUpE W KU3HU 4esioBeka. [Ipu
ATOM OCHOBHOE BHUMAHME yACISIETCS CYITHOCTH XUMHUECKUX PEaKIUi U METO/1aM
WX OCYIIECTBIICHHUS.

OgHUM U3 OCHOBHBIX MPHUHIMIOB MOCTPOCHUSI MPOTPAMMbI SIBISIETCS MPUHIIHUIL
JOCTYITHOCTH. OJKCIEPUMEHTAIbHbIE JIaHHbIC, TOJYYEHHBIE YYaAIUMUCS TMpHU
BBITIOJTHEHUN KOJIMYECTBEHHBIX OMBITOB, MO3BOJISIIOT YYAlIUMCSI CAMOCTOSITEIIbHO
JenaTh BBIBOJIBI, BBISBIATH 3aKOHOMEpHOCTHU. [loaxonpl, 3ajloKEHHBIE B
coJiepKaHue IPOrPaMMBbI Kypca, CO37al0T HEOOXOAMUMBIE YCIOBHS ISl CACTEMHOTO
YCBOCHHUSI YYalIUMHUCS OCHOB HayKu, jid OOecleueHus pa3BUBAIOLIETO U

BOCIIMTBIBAIOLICTO BOBHeﬁCTBHﬂ O6y‘—IeHI/I$I Ha JIMYHOCTb y4amerocs.



dopMupyembie 3HAHUS JTOJDKHBI CTaTh OCHOBOUW CUCTEMBI YOCKICHHUH IITKOJIHHHKA,

HCHTPAJIBHBIM AAPOM €TI0 HAYYHOI'O MUPOBO33PCHUA.



Ha 6a3e uentpa «Touka pocTa» obecreurBaeTcs peain3als o0pa3oBaTeIbHbIX

IIporpamMm CCTCCTBCHHOHay"IHOfI 1 TEXHOJIOTUYECKOU HaHpaBﬂeHHOCTGﬁ,

pa3paboTaHHBIX B COOTBETCTBUU C TPEOOBAHUSAMU 3aKOHO/IATENILCTBA B cepe

oOpa3oBaHus U ¢ yaéToM pexoMeHaanuii denepanibHOTo onepaTopa yueOHOTO

mpcamMeTa «XUMU.

OOpazoBaTenbHass MporpaMMa  TO3BOJISIET  HMHTETPUPOBATH  pealiu3yeMble

MOJIXO/Ibl, CTPYKTYpPY M COJAEp>KaHWEe NMpPU OpraHu3alu oO0ydeHHus XuMuu B 8—9

KJIaCCaX, BBICTPOCHHOM Ha 0a3ze moOoro wu3 JAOCTYIIHBIX y‘le6HO-MCTOI[I/ILIeCKI/IX

komiuiekcoB (YMK).

Hcnonb3zoBanue obGopynoBanus «Touka pocra» mpu peanuzauuu jgaHHo OIl

IMO3BOJIACT CO3aTh YCIOBUA:

0
0

M paCIUPCHUA COACPKAHNA ITKOJIBHOI'O XUMHUYICCKOI'O O6paBOBaHI/I51;

JJI1 ITOBBIIICHU I103HABATEIbHOU AKTUBHOCTH O6y‘IaI-OIHI/IXCH B

€CTECTBEHHOHAY4YHOI 001acTH;

JUISL Pa3BUTHs JIMYHOCTH peOEHKa B Ipolecce OOyYeHHsS XHMHH, €ro

CIIOCOBHOCTEH, (POPMUPOBAHHS U YIOBICTBOPEHHS COLUAIBHO 3HAUMMbIX -
WHTEPECOB U MOTPEOHOCTEN;

JJ1s1 pabOTHI ¢ OTAPEHHBIMU IIKOJIbHUKAMU, OpTaHU3alliU UX Pa3BUTHS B
pa3IMYHBIX 00JACTAX 00pa3oBaTENbHOM, TBOpUEcKoi nesrensHocTy. Heab n

3adavan

1. Peanuzanusi OCHOBHBIX OO0II€0Opa30BaTEIbHBIX MPOTpaMM IO Yy4EOHBIM

MpeaMETaM €CTeCTBEHHOHAYYHOW HAMpPaBIICHHOCTH, B TOM YHCIIC B paMKax
BHEYPOUYHOU JIEATEIbHOCTH 00yYarOIINXCS;

BBEJICHHE COBPEMEHHBIX CPEACTB OOYUCHUS M BOCTIMTAHMS JJIs U3YUCHUS (B
TOM qyucle AKCIIEPUMEHTAIIHOIO) JTUCLUILINH (Momyneit)
€CTECTBEHHOHAYYHO! HANIPABICHHOCTHU MPH PeaTnu3aliid OCHOBHBIX
00111600pa30BaTEIbHBIX porpaMmm u JOTIOJTHUTEIBHBIX
o01eo0pa3oBaTeibHBIX MpOrpaMM, B TOM 4YHUCIE JJIA PacIIUpeHUs

coJiepKaHusl yueOHOTO TpeaMeTa « XUMUSD).

3. BOBJICUEHHE y4almuxcs B IIPOCKTHYIO ACATCIbHOCTD.

[IpodunbHbil KOMIIIEKT 00opynoBaHus LieHTpa «Touka poctay obOecredyuBaeT

3¢ (deKTUBHOE JTOCTHXKEHHE O00pa30BaTENbHBIX pPE3YyJIbTAaTOB OOYUYAIOLUIUMUCS 10

porpaMmMaM €CTeCTBEHHOHAYYHON HamnpaBiIe€HHOCTH, BO3MOXHOCTh YTIIyOJIEHHOTO

M3YYEHHUS OTIEIbHBIX IPEIMETOB, B TOM Yucie A1 (POpMUPOBAHUS



U300peTaTeNbCKOro,  KpEeaTUBHOTO, KPUTHYECKOTO  MBILIUICHUS,  pPa3BHTHUS
(YHKIIMOHATBHOW  TPAMOTHOCTH y  oOOywarommxcs, B  TOM  4YHCIE
€CTECTBEHHOHAYYHOU U MAaTEMAaTHYECKOM.

DKCHEPUMEHT SIBJISETCS UCTOUHUKOM 3HAHUHN M KPUTEPUEM UX UCTUHHOCTH B
Hayke. KoHuenuus coBpeMeHHOro o0pa3oBaHus MOAPa3yMeBAET, UTO B y4EOHOM
AKCIIEPUMEHTE BEJIYIIYIO POJIb TOJKEH 3aHITh CAMOCTOSATEIbHbBIN
HCCIIEI0BATENbCKUI YYEHUUECKUN SKCIIEPUMEHT.

CoBpeMEeHHbIE JKCIIEPUMEHTANIbHBIE HCCJIEIOBAHUS O XHUMHH YK€ TPYAHO
MpeICTaBUTh 0€3 HCIOJB30BaHUS HE TOJBKO AaHAJNOTOBBIX, HO U IHU(PPOBBIX
U3MEPUTEITBHBIX prudOpOB. B denepanbHOM I'ocynapcTBeHHOM
O6pazoBarenbHoM  Cranpmapre (@I'OC) npommcaHo, dYTO  OAHUM U3
YHUBEPCAIBbHBIX YUEOHBIX JACHCTBUMN, MPUOOPETAEMBIX YUAITUMUCS, IOJDKHO CTaTh
YMEHHE «IIPOBEACHUSI OIbBITOB, MPOCTHIX HIKCIEPUMEHTAJIBHBIX HCCIEIOBAHUM,
NPSIMBIX ¥ KOCBEHHBIX M3MEPEHHUM C HUCIOIB30BAHUEM aHAJIOTOBBIX M IU(POBBIX
HU3MEPUTETLHBIX PUOOPOBY.

VY4eOHbIif SKCIIEPUMEHT IO XUMHH, TPOBOJAUMBII Ha TPATUIIIOHHOM
o0opynoBaHuu, 6€3 TPUMEHEHHS ITU(POBHIX JTA0OPATOPHA, HE MOXKET ITO3BOJIUTh
B [IOJTHOM MEpE PEIINTh BCE 3a/1a4l B COBPEMEHHOM IIKOJIE. DTO CBSI3aHO C
PAIOM MIPUYUH:
TPaJAMLIMOHHOE IIKOJbHOE OO0OpYJOBAHHME W3-32 OrPAaHUYECHHS] TEXHUUYECKUX
BO3MOXHOCTEM  HE  MO3BOJISIET  MPOBOAWTH  MHOTHME  KOJUYECTBEHHBIE

HCCJICIOBAHUS;

JJIUTCIIbHOCTD ITPOBCACHHA XUMHUYCCKUX I/ICCHGI[OBaHI/Iﬁ HC BCCra COoriaCycTcs C

JUTUTEIIbHOCTBIO YUEOHBIX 3aHSATUH;

BO3MOKHOCTH MPOBEICHUS MHOTHUX MCCIIEIOBAaHUN OTPaHUINBACTCS
TpeOOBaHUSIMU TEXHUKH O€30MACHOCTH U JIp.

[udpoBas nabopaTopusi MOJHOCTbIO MEHSAET METOAUKY U COJAEpkKaHUe
AKCIIEPUMEHTAIILHOM JESTETPHOCTA M PEIIAeT BBIMICTICPEYHCIICHHbBIE TPOOIEMBI.
Iupokwii CIeKTp AATYUKOB MO3BOJISAET yUAITUMCS 3HAKOMUTHCS C TTapaMeTpaMu
XUMUYECKOTO OKCIIEPUMEHTa HE TOJbKO Ha Kad4eCTBEHHOM, HO M Ha
KOJWYeCTBEHHOM  ypoBHe. [ludpoBas nabGopatopus MO3BOJSET BECTU
JUTUTEITbHBIN YKCIIEPUMEHT JakKe B OTCYTCTBUE IKCIIEPUMEHTATOPA, a 4aCTOTa UX

I/IBMepCHI/Iﬁ HCIMOABJIACTHA YCJIIOBCUYCCKOMY BOCIIPHUATHIO.



B npouecce popmupoBanus 3KkCiepUMEHTAIbHBIX YMEHUN YUYEHUK
oOydJaeTcs mpeacTaBIsATh HHGOPMAITHIO 00 UCCIEeOBAaHNH B YETHIPEX BUIAX:
B BepOaJIbHOM: OINUCHIBATH DJKCIEPUMEHT, CO3/1aBaTh CIIOBECHYIO MOJEIb
DKCIIEpUMEHTa, (UKCUPOBATH BHUMAHHE HAa HM3MEPSEMBIX  BEJIMYMHAX,

TCPMUHOJIOTHH,

B TAOJWYHOM: 3aIlOJIHATH Ta6J'II/IHI>I JaHHBIX, JICKAIINX B OCHOBC ITIOCTPOCHHUA

rpa@ukoB (MpU ATOM y yYalMXCS BO3HHKAET nepBHqueD MIPEACTABIICHUE O
MacmTabax BeITUYHH);

B TIpauyecKoM: CTpPOUTh TIpa@uKkd MO TaOJUYHBIM JAaHHBIM, YTO JaET
BO3MOKHOCTh T€pEX0Ja K BBIIBWKEHUIO THIOTE3 O XapaKTepe 3aBUCUMOCTHU
MEXJy BeIWYMHAMH (IPU STOM YUYUTENb I[IOKa3bIBa€T IMPEUMYIIECTBO B
BU3YaJU3allMM  3aBUCUMOCTEM  MEXIy  BEIMYMHAMH, HaJBIAHOCTE |
MHOT'OMEPHOCT);

B BHJIC MaTEMaTUYECKUX YPABHEHUIL: 1aBaTh MAaTEMAaTUUECKOE OIMCAHNE
B3aMMOCBSI3H BEJIMYMH, MaTEMaTHUECKOE 0000IICHHE.

[lepexox OT Kaxaoro »sTama MNPEACTABICHUS HWHPOPMAIIMU 3aHUMAET
JIOBOJILHO OOJIBIIION MPOMEXYTOK BpemMeHu. B 7—8 kiaccax 3TOT mporiecc
HE00XO0JMM, HO B CTApIIMX KJIACCaX MOKHO ObLIO ObI 3TO BpeMs MOTPATUTh Ha
perieHre Oojee BaXHBIX 3adad. B 3ToM muane uudposbie mpabopaTopuu
CYILIECTBEHHO YKOHOMSAT BpeMsl. DTO BpeMsI MOXKHO NOTpaTuTth corsiacHo PI'OC
Ha (opMHpOBaHHE UCCIEOBATEIbCKUX YMEHMM  yyalluxcsi, KOTOpbIE
BBIPAXKAIOTCS B CIEAYIOLIUX TEUCTBUSX:

- onpeiesieHUE MTPOOIEMBI;

IIOCTAHOBKA MCCJIEI0BATEIHCKON
0 3amauu; IUIAHUPOBAHKUE PEILICHUS
0 3agaum;

0 mocTpoeHue MojielieH;

0 BBIABMKCHUC FI/IHOTGS;D OKCIICPUMCHTAJIbHAsA ITPOBCPKA I'MIIOTC3; 0 aHaJIn3

JTAHHBIX IKCIIEPUMEHTOB WJIU HAOIIOICHU; (POpMYJIHPOBAHKUE BHIBOIOB.
d



1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMbI

BHeypouHoii AesiteabHOCTH «XUMMUSA» 101s1 8-9 Ki1accoB ¢ ucnojib30BaHueM
o0opynoBanus HeHrpa «Touka pocray» ¢ onucaHueM
YHHBEPCATbHBIX Y4€OHBIX /I€iiCTBHIl, JOCTUTaeMBbIX 00y4aI0IIUMHUCS

JInuHOCTHBIE pe3yabTaThl

OOyuaronuiicss TMOJIYyYUT BO3MOXKHOCTH JJi1  (DOPMUPOBAHMS  CIICIYIOIINX
JINYHOCTHBIX Y'Y /1:

0 OIIPCACIICHNC MOTHBAIIUU U3YUYCHUS yqe6H0ro MaTcpualia,

0 OIICHNBAHHUC YCBAMBACMOI'O y‘—I€6HOFO Marcpuaia, MCXodsd M3 COLUAIIBHBIX H

JIMYHOCTHBIX HGHHOCTGﬁ;

MOBBIIIICHHE CBOETO OOPa30BaTEIBLHOTO YPOBHSA W YypPOBHS TOTOBHOCTH K
U3YYCHHUIO OCHOBHBIX MCTOPHUYCCKHX COOBITHH, CBSI3aHHBIX C Pa3BUTHEM XHMHH
1 00IIIeCTBa;

3HaHUWE MMPABUJI IOBEICHUS B YPE3BBIYANHBIX CUTYaLHSIX;
OLICHMBAHUE COLIMAJIILHONM 3HAYMMOCTH MPOQECCUi, CBA3aHHBIX C Xxumuen; [

BJIaJICHUE TIPABWIIAMH 0€30M1acCHOr0 00palieHusl ¢ XMMHUYECKUMU BEUIECTBAMHU U
000pyI0BaHUEM, IPOSBIEHUE FKOJIOTUYECKON KYJIbTYPHI.

MertanpeaMeTHbIe pe3yJbTaThl

Pecvismuenvie

OOyyaromuiics Noay4YruT BO3MOKHOCTD JJisl ((OPMHUPOBAHMSI CIIEAYIOIINX
perysaTuBHbIX Y Y /1:

nenernojaraHie, BKJIIOYas IMOCTAaHOBKY HOBBIX IIeJied, MpeoOpa3oBaHUe
MPAKTUYECKOM 3a/1a4M B MIO3HABATEIIbHYI0, CAMOCTOSATEbHBIN AHAIU3 YCIOBUMN
JOCTI)KEHUS 1EJd Ha OCHOBE Y4YE€Ta BBIJCICHHBIX YUYHUTEIEM OPUEHTHUPOB
JIEWCTBUS B HOBOM YYEOHOM MaTepuasie; IUIaHUPOBaHUE Ty TH JOCTHKECHHUS 11ENICH;
YCTaHOBJICHHE I1€JIEBBIX PUOPUTETOB, BHIICIICHNUE aJTbTEPHATUBHBIX CITIOCOOOB
JTOCTIDKEHHUSI 11e7TM ¥ BEIOOP Hanbosee 3pGeKTUBHOTO Coco0a;

YMEHHUE CAMOCTOSITEJIBHO KOHTPOJIUPOBATH CBOE BPEMSI M YIIPABIIATH UM;

yMEHUE TPUHUMATh PEIIeHUs B MPOOJIEMHOM CUTYaIlNH;

MOCTAaHOBKA Y4YE€OHBIX 3ajJlay, COCTABJIEHUE IUIaHA W MOCJIEI0BATEIbHOCTH

JICHCTBUM;



Opranu3anys pabo4ero MecTa Ipy BBIIOJHEHUH XUMUYECKOTO HKCIIEPUMEHTA; u
IPOTHO3UPOBAHKE PE3YJIbTaTOB 00YUEHUs, OLICHUBAHNE YCBOCHHOIO MaTepuaia,
OLICHKA KayeCTBa U YPOBHS MOJTYYEHHBIX 3HAHMI, KOPPEKLUSA IJIaHa U crocoda

JEUCTBUS ITPU HEOOXOJUMOCTH.

Ilo3nasamenvhole

OOyyaromuics MoxyYuT BO3MOKHOCTD JIJIsl (POPMUPOBAHUS CIEAYIOIIUX

IO3HABATEIBHBIX Y Y /1:

0 mowck u BbIIeTIeHUE HHPOPMAITHH;

0 ananu3 yciioBuil U TpeOOBaHUM 3a/1auu, BIOOP, COMOCTABICHUE 1 OOOCHOBAHUE
crioco0a pelieHus 3aa4u;

0 BbIOOpP HamboJiee YPPEeKTUBHBIX CIOCOOOB PEIICHUS 33]]Ja4U B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBUU;

0 BbLABMKEHUE W OOOCHOBAaHUE THUIOTE3bI, BBIOOp crocoba €€ MPOBEPKHU;
CaMOCTOSITENIFHOE CO3/JTaHNE allTOPUTMA JACSITeIbHOCTH MIPH PEIICHUU IPpodiieM
TBOPYECKOTO M MIOMCKOBOTO XapaKTepa;

0 yMeHHus XapaKTepH30BaTh BEIIECTBA MO0 COCTABY, CTPOCHHIO M CBOHCTBAM;

0 omuchiBaHHE CBOMCTB: TBEPIBIX, )KUJIKUX, Fa3000pa3HbIX BEIIECTB, BBIACIECHUE UX
CYLIECTBEHHBIX PU3HAKOB;

0 m300paskeHHre cocTaBa MPOCTEUIIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (HOPMYIT

U CYIIHOCTH XMMHUYECKUX PEAKIMHU C MOMOIIBI0 XUMUYECKUX YPAaBHEHUN; i
MpoBeJIeHE HAOIOICHUH, ONMCaHue TPU3HAKOB U YCIOBUN TEUEHUS] XUMHUYECKUX
PEaKINii, BEITTOJTHEHUE XUMUYECKOTO SKCIIEPUMEHTA, BHIBOJAbBI HA OCHOBE aHAIM3a

HaOJIIOICHU 32 YKCIIEPUMEHTOM, pElIEHUE 3a/1a4, MOTYyYEeHNE XUMUIECKOM

uH(OpPMAITUHU U3 Pa3TUIHBIX UICTOUYHUKOB;

d YMCHHC OPraHU30BbIBATH UCCIICAOBAHUC C CJIBIO IIPOBCPKU I'MIIOTC3,

YMCHHUC ACJIATh YMO3AKJIHOUYCHUA (I/IHI[yI(TI/IBHOG H 110 aHaJ'IOFI/II/I) " BBIBO/JBI, 0
YMCHHC 0O0BEKTHUBHO OLICHUBAThb I/IH(l)OpMaI_II/IIO O BCIICCTBAX U XUMHNUYCCKHUX
nponeccax, KPUTHICCKH OTHOCHUTBCA K HCCBI[OH&y‘—IHOﬁ I/IH(i)OpMaLII/II/I.

KOMMVHMKCU’HMBHble

OOyyaromuics Moxy4yuT BO3MOKHOCTD JIJIs1 (POPMUPOBAHUS CIEAYIOLINX

KOMMYHUKAaTUBHBIX Y Y J1:



ITOJIHOC U TOYHOC BBIPAXKCHUE CBOUX MBICJIEH B COOTBETCTBUM C 3aJjadyaMi U

YCIIOBUSIMHU KOMMYHUKAIIUN,

aJICKBaTHOE HCIIOJIb30BAHUE PEYEBBIX CPEACTB ISl YYacTUsl B JHCKYCCHUH U
apryMEHTallMy CBOEH IMO3MIMH, YMEHUE MNPEICTABISATh KOHKPETHOE COAEpP)KaHUE C
COOOIIEHHEM €T0 B TMCbMEHHON U YCTHOM (hopme,

0 onpenernenne criocoGoB B3aMMOACHCTBHS, COTPYIHAYECTBO B IIOKCKE H cOOpe
uHopManmy;

OIpeJIeJIEHUE CII0COO0B B3aUMO/JICHCTBHS, COTPYIHUYECTBO B ITOMCKE U cOOpe
nH(popManuu, ydyacTHe B JMajore, IUIAaHUPOBAHHE OOIIMX CHOCOOOB padoOTHI,
OpPOSIBJICHUE YBAXKUTEIBHOTO OTHOLIEHHMS K JPYTMM Y4YallluMCS; OIHMCaHue
COJIEp’KaHUsl BBINOJIHAEMBIX JCUCTBUHA C LEIbI0 OPUEHTUPOBKUM B  MPEAMETHO-
IPAKTHYECKOH eATEIbHOCTH; YMEHHUS YUUTHIBaTh Pa3HbIE MHEHUS U CTPEMUTHCS K

KOOpIHAIUKU pa3JIMIHbIX HOBI/IHI/Iﬁ B COTPYAHUYICCTBC,

Q)OpMYJII/IPOBaTB COOCTBEHHOEC MHEHHE H MO0, APrYMCHTHUPOBATHL U
KOOpANMHHUPOBATH €€ C MO3ULUSIMU HapTHépOB B COTpYAHHUYICCTBC IIpU BI)Ipa6OTKC

O6IHCFO PCIICHUA B COBMECTHOU ACATCIIBHOCTH,

OCYHICCTBIIATDH B3aUMHBIN KOHTpPOJIb M OKa3blBaTb B COTPYAHHYCCTBC

HEOOXOIUMYIO B3aMMOIIOMOIIIb;

IJIaHUPOBATH  OOIIME CcrmocoObl  pabOThl;  OCYLIECTBISATH  KOHTPOJIb,
KOPPEKLHIO, OIIEHKY JAeHCTBUI MapTHEPA, YMETh YOEK1aTh;

HCIIOJIb30BaTh aJ€KBATHBIE I3bIKOBBIE CPENICTBA /ISl OTOOpaKEHUsI CBOUX
YyBCTB, MBICJEH, MOTMBOB M NOTpeOHOCTEH; OTOOpakaTh B peyd (ONMHUCAHUE,
OOBACHEHHE) COJIEpKAHUE COBEpPUIAEMBIX JEUCTBUM, Kak B (OpMe TI'POMKOM

COLIMAJIM3UPOBAHHOM peuH, Tak U B (popMe BHYTPEHHEW peyn;

pa3BHBaTh KOMMYHUKATMBHYIO KOMIIETECHIIMIO, MCIOJIB3Ysl CPEACTBA YCTHOU H
MMCbMEHHONM KOMMYHMKAIIMU MpU paboTe ¢ TEKCTaMU YYEOHUKA M JOTOJHUTEIbHOU
JUTEPATYPOM, CIPABOYHBIMU TaOIUIIAMU, IPOSBIIATH TOTOBHOCTh

K YBOXCHUIO NHOW TOUYKH 3PCHHS TPU 0O0CYX ICHUH PE3yTbTATOB BHITIOJTHEHHOMN
paboTHI.



a

HD@()Memele pe3yibmanivl

OOyuaromuiicss HAyYUTCH:

UrnpuMeHsITh OCHOBHBIE METOIbI TO3HAHUS: HAOTIOACHHE,
U3MEpEHHE, IKCIIEPUMEHT;
[ onuchIBaTh CBOMCTBA TBEPBIX, JKUIKUX, FA3000pa3HBIX BEIIECCTB, BBIACISI UX

CYHICCTBCHHLIC ITPHU3HAKH,

[ packpbIBaTh CMBICI 3aKOHA COXPAHEHUS MacChl BEUIECTB, aTOMHO-MOJIEKYJIAPHON

TEOpUHU;



0
DpaSJII/I‘IaTI) XUMHUYICCKHUC U (1)I/ISI/I‘I€CKI/IC SIBJICHHS,

(] Ha3pIBaTh MPU3HAKK U YCJIOBUSA MPOTEKAHUS XUMUYECKUX PEaKIIUi;
Ocobmonarh mnpaBwia Oe30macHOM paOOThl MpU  MPOBEACHHUH
[JOTIBITOB; MOJIb30BATHCS JJAOOPATOPHBIM 00OPYIOBaHUEM U ITOCYI0M;

H0JIy4aTh, COOMPATH ra3000pa3HbIe BEIIECTBA U PACIIO3HABATH UX;
(xapakTepu30BaTh PUINIECKUE U XUMUIECKIE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIUHEHUM,

OapoBOANTE OMBITHI, IMOATBEPXKIAMOIINE XHMHUYECKHE CBOMCTBA HW3YYEHHBIX
KJIACCOB HEOPTaHUYECKUX BELIECTB;

UpackpbIlBaTh CMBICI TOHSTHS «PacTBOPY», BBIYHUCIATH MACCOBYIO JIOJIO
PacTBOPEHHOIO BEILIECTBA B pacTBOPE,

UroToBUTH pacTBOPHI C OMPEACIEHHON MacCOBOU J0JIEH paCTBOPEHHOTO BEIECTRA,;
OxapakTepu30BaTh 3aBUCUMOCTbh (PU3UYECKHX CBOMCTB BEILIECTB OT THUIA
KPHUCTAJUINYECKOUN PEIIETKH,

Oomnpenenars BUJ XUMUYECKON CBA3H B HEOPraHUYECKUX COCTUHEHUSX;
OpackpbIBaTh OCHOBHBIC TOJIOXKEHHS TECOPHH AJIEKTPOIUTUYECKON TMCCOIUAIINY,
COCTABJISITh YPABHEHMS DIJIEKTPOJIMTHYECKOW IUCCOLMALMUU KHCIIOT, IIEJIOYEH,

COJICH M peaKIuii HOHHOTO OOMEHa;

OpackpbiBaTh CYIIHOCTb OKHUCJIUTEITbHO-BOCCTAHOBUTEIIBHBIX peaxkiuu,
ONPEAETATh OKUCIIUTENb U BOCCTAHOBUTED,

OcocTaBnsTh ypaBHEHHS OKHUCITUTEILHO-BOCCTAHOBUTEIIBHBIX PEaKIINii; Ha3bIBATh
OdaxTopsl, BIUSIONIME HA CKOPOCTh XUMHUECKOW PEaKIINK; XapaKTepru30BaTh
[0B3aMMOCBSI3b MEKYy COCTaBOM, CTPOCHHEM U CBOMCTBaAMU

HEMETAJJIOB U METAJIJIOB;

OnpoBOAUTH ONBITHI MO MOTYYEHHUIO U U3YUYEHHIO XUMUUYECKUX CBOMCTB Pa3IMUYHBIX
BEIIIECTB;

0 rpaMOTHO 00paIlaThCs € BEIIECTBAMH B MOBCEIHEBHOM KU3HH.

OO0yyaromuiics MoJIy4uT BO3MOKHOCTh HAYYUTHCS:



0

[l BbIABUTATH U MPOBEPATH IKCIEPUMEHTAIBHO THIOTE3bI O XUMHUECKUX CBOMCTBAX
BEIIECTB Ha OCHOBE MX COCTaBa U CTPOCHHUS, MX CIOCOOHOCTH BCTyIaTh B
XUMHUUYECKUE PEAKIMH, O XapaKTEPE U MPOAYKTAX PA3IMUYHBIX XUMUYECKUX PEAKIUN;
[0 xapakTepu30BaTh BEIIECTBA IO COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAHABIIUBATh
MIPUYUHHO-CJICJICTBEHHBIE CBSI3U MEXAY JaHHBIMU XapPaKTEPUCTUKAMU BEIIECTBA;
[JCOCTaBIATH MOJICKYJIAPHBIE U MOJHBIE HOHHBIC YPABHEHUS 1O COKPAIIEHHBIM
VIOHHBIM YPaBHEHUSIM;
OnporHo3upoBaTh CIOCOOHOCTh BEIIECTBA MPOSABIATH OKHUCIUTEIBHBIE WM
BOCCTAHOBUTEIIbHBIE CBOMCTBA C YYETOM CTEIECHEHM OKHCIEHUS DJIEMEHTOB,

BXOZAIIINX B €0 COCTaB,

BBIJIBUTaTh W TPOBEPATh HSKCIEPUMEHTAJIBHO THUIIOTE3bl O pe3ylibTaTax
BO3JICHCTBUS Pa3IUYHBIX (PaKTOPOB HA U3MEHEHHE CKOPOCTH XUMUYECKON PeaKIny;

0 UCIIONb30BaTh MPHOOpETEHHBIE 3HAHMUS JJISi SKOJIOTHYECKH TI'PaMOTHOTO

IIOBEJICHUS B OKPYXKAIOLIEH CpeJIE;

ducnonb30BaTh MPUOOPETEHHBIC KIIIOUEBBIC KOMIICTCHIIMU TIPU  BBITTOJTHECHUHU

IIPOEKTOB M PEHICHUH Y4EeOHO-UCCIEA0BATEIbCKUX 3a/1a4 110 U3YUYESHHUIO CBOMCTB,

CIIOCOOOB TIOJTYUEHHUSI ¥ PACTIO3HABAHUS BEIICCTB;

0 00beKTUBHO OLICHUBATh HH(POPMAIIHIO O BEIIECTBAX U XMMHUYECKHUX MPOIIeCcCax;
(Joco3HaBaTh 3HAYCHUE TEOPETUUECKUX 3HAHUM 110 XUMHUHM JJISI TPAKTUYECKON
NEATEIbHOCTH YEJIOBEKa;

0 co3maBaTh MOJIENIA U CXEMBI ISl PEIICHHs] Y4eOHBIX U TT03HABATEIBHBIX 3a/a4;
Ononumath HEOOXOUMOCTh COOJIOICHUS TTPEANMCAHMM, TPeJIaraéMbIX B

HHCTPYKIHAX 110 UCIIOJIBb30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XUMUH U ap.






2. COIEPKAHUE ITPOI'PAMMBDbI BHeypouHOIi 1eSITeJIbHOCTH
«XHUMMUS» naa 8-9 kaaccon (68 yacoB) ¢

HCII0JIb30BaHMeM 00opyaoBanus nudposoii sadboparopum «Touka pocray»

Pa3znesn 1 Xumuueckas jsadoparopus(4 yaca)

[TpaBmiia TeXHUKH OC30MACHOCTH IPH MPOBEACHUU HMCCACIOBAHUM, MEIUIIMHCKUC
anTeuKd TEPBOH IOMOIIM B KaOWHeTe XUMHH. MHCTpyKTak IO TEXHHKE
0€e3011aCHOCTH.

3HAKOMCTBO C JJA0OPAaTOPHBIM 000PYI0BaHUEM

XpaHeHue MaTepHalioB U PEaKTUBOB B XUMUYECKOM J1ab0paTopuu

Pa3znea 2. BemecTBa, KOTOpbIe Hac OKpYxkAOT 24 yaca(9 Yacos) [Ipocrteie
U CJIOKHBIE BEIIECTBA. XUMUYECKHE SJIEMEHTHI.

Jlabopatopublii onbITNel. O3HakoMieHHE ¢ oOpa3liaMH MPOCTBIX U CIIOKHBIX
BEILIECTB.

CocraB atmocdepbl. Kucnopo kak BaxXHEHIITUNH KOMIIOHEHT aTMOC(hEpHI.
JlaGopaTopHblii onbITNe2 «[lonyueHne Kucaopoa u3 nepeKrucu BoJI0poa,
JI0OKa3aTEIbCTBO €r0 HATHYHS.

Bona B macmtabe mianeTsl. @u3nyeckue CBOKWCTBA, APaJTOKChl BOJIBI, CTPOCHHUE
BoAbl. [TokazaTenu kauectBa Bojbl. McciienoBaHrE BOABI U3 Pa3HBIX UICTOUHUKOB
JlaGopaTopHblii onbITNe3«OrnpeeneHre BOIOMPOBOAHON U TUCTHILIUPOBAHHON
BOJIbI»

JlaGopaTopHblii onibITNe4«OKpacka HHINKATOPOB B HEUTPAJILHOM CPENEN

Paznen 3. SIBiienus, npoucxoasimme ¢ Bemecrsamu ( 4 yaca)

UYuctele BemectBa u cmecu. Kiaccudukanus cmeceir. CrocoObl paszzieneHus
CMecel: JeHCTBHE MArHMWTOM, OTCTanBaHue, (GUILTPOBAHHE, BHIIAPUBAHUC,
KpUCTAILTA3AIUS, TUCTUIIISIINS

IpakTnueckas padora Nel «HucTbie BeleCTBa U CMECH»

IIpakTuyeckasi padbora Ne2 « 04MCTKa BOJIBI U BO3yXa OT TBEPJIBIX

yactui Pasaena 4. OCHOBBI IKCIIEPUMEHTANIbHOI XumMun(19 yacon)

IIpakTuyeckasi padbora Ne3 I3yueHne CBOMCTB BEIIECTB: HArPEBAHUE BOBI,
HarpeBanue okcuaa kpemuus (IV).



IpakTnueckas padora Ned«l13mepenne TemnepaTypbl KUIIEHUS BOJIbI C IOMOILBIO
JaTYuKa TEMIEpaTypbl U TEPMOMETPA

IIpakTnueckass padora NeS«OmpeneneHue TemnepaTypbl KpUCTAILIM3ALUH
BEILIECTBAY

@u3NYeCcCKUe U XUMUYECKUE ABJICHUS. BollesieHne U MOTJIOIEHNE TeIa — MPU3HAK
XMMHUYECKOU pPEaKIIUU.

IpakTnueckast padora Ne6 «IKx30TepMHUUECKas peakuus)

IIpakTuyeckas padora Ne7 «DHIO0TEpMUYECKAs PEAKIUSI»

CKOpOCTh XUMUYECKUX PEAKIMI. XUMHUUYECKUE MTPEBPALICHUS. XUMUYECKUE
peakunu. XUMUYECKUE YPAaBHEHUSI. BBINOTHEHNE TPEHUPOBOYHBIX YIIPAXKHEHHUN
10 COCTABJICHUIO YPABHEHUN XUMUUYECKUX peaKuuii. TUIbI XUMHUECKUX

peakuuii. [IpakTuueckas padora Ne8» Turbl XUMUYECKUX PEAKIIUII»

Paznen 5. OcHoBbl pacuyerHoit xumun(10 yacos)

Monbs — enuHuLa KONIMYECTBA BelecTBa. MossipHas Macca. Berauciienus 1o
XUMUYECKUM ypaBHEHUSAM. 3aK0H ABorajapo. MoJisipHbIil 00bEM ra3os.
OTHOCHTENBHAS TUIOTHOCTH I'a30B. PellleHne dSKCIIEpUMEHTAIBHBIX 3a4a4 110 TEME
«IIpakTHKyM 1O U3yYEHUIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB

HCOPraHN4CCKUX CO€)1HH€HPII>1 »

Paznen 6. OcHOBBI dJieKTpoIuTHYeCKOH aucconuannu(11 yacon)
IIpakTuueckas padora Ne9 «OuncTka BOJbI OT paCTBOPUMBIX PUMECEI.
DJIEKTPOIUTHYECKAS JUCCOLIMAIMS — TJIABHOE YCJIOBHE MPOTEKAHUS PEaKIM

B pacTBOpax. DJICKTPOJIUTUUYECKAS TUCCOIMAIINS KUCIIOT , IIEJI0YEi U CoseH.
IIpakTH4eckasn padora Nel0 «DNEKTPOIUTHYECKAS JIMCCOLTAIIMS
IpakTuueckas padoraNell «CunbHbIC U ca0bIe DIEKTPOIUTHD)
IIpakTnueckas padoraNel2) Biausaue temnepaTypsl Ha JUCCOLMALIAIOY.

IpakTnueckas padora Nel3 «BnusHue KOHIEHTPALMKU pacTBOpPA HA
JUCCOLIAALINIO»

Pemenue OKCIICPUMCHTAJIbHBIX 3aJa4d I10 TEMC «9J’I€KTpOJ'II/ITI/I‘IeCKaH

JIUCCOLIHALAY.

Paznen 7. IIpakTHKYM 110 M3y4Y€HHUI0 CBOMCTB BelIeCTB OCHOBHBIX
KJIACCOB Heoprann4veckux coeannenuii.(11 yacos) Oxcuapl:

KJ'IaCCI/I(bI/IKaHI/I}I, HOMCHKIJIATypa, CBOfICTBa, IMOJIy4CHHUEC, IPUMCHCHUC.



JlaGopaTopHblii onbIT NeS. HaGmroieHue pacTBOPUMOCTH OKCUAOB aTFOMUHMUS,
HaTpus, KaJablusi U MEIU B BOJIE.

IMuapokcuasl. OcHOBaHUS: KiaccuPUKAIUs, HOMEHKIATypa, MOJyYeHUeE.
IpakTnueckas padora Nel4 « Onpenenenre PH pacTBOpoB»

IIpakTnueckass padora NelS «Peakumsi HeWTpanuzauuu BsaumoneiicTBue
TUAPOKCUIA HATPUS C COJISTHOM KUCIIOTOM»

AmpoTtepubie okcuabl U Tuapokcuasl. Kucnorer. Cocra. Knaccudukarus.
Howmenknarypa. [lonyuenune kucinor. Xumuyeckue

cBoiicTBa KHUCIOT JlaGopaTopHblii ombIT Ne6.
«B3anmopeiicTBre MeTaIoB (MarHus, IIMHKA,

Keye3a, MeM) C paCTBOPAMH KUCJIOT.»

Conu. Knaccudukanusa. Homenknarypa. Crioco0sl noiayuenus coseil. CBolicTBa
conen



Y4yeOHO-TEMATHYECKHNH TIJIAH

No [ Tema ypoka Koin-Bo ®dopma 3aHsaTHS | OCHOBHBIE yU4EOHBIC IEHCTBHS YUaAIXCSI
n/m 4acoB
Paznen 1 Xumuyeckas jaboparopus(4 yaca)

1-2 | IIpaBuia TeXHUKH 2 becena, 3HaTh IpaBUiIa TEXHUKH 0€30MMaCHOCTH TIPH
0€30MacHOCTH NPU pacckas. IPOBEJCHUH UCCIeI0BaHUM. 3HATh COCTaB
MIPOBEJICHUU HHucTpyKTaK. MEJMIIMHCKON aNTeuKH U yMETh 0Ka3aTh
HCCIe0BaHUH, MIEPBYIO METUITUHCKYIO TTIOMOIIIb
MEIUITTHCKUE
anTe4yKy IIepBOMI
MIOMOIIH B KaOUHETe
xumun. MHCTpyKTax)

0 TEXHUKE
0€30MMacHOCTH.

3 3HAKOMCTBO C 1 3HakoMCTBO ¢ | YMeTh paboTarh CO CIHMPTOBKOM, BECaMH, ,
n1a00opaTOPHBIM XUMHYECKOU MEPHOM IOCy 101
o0opynoBaHUEM 1a00paTOPUCH.

becena

4 XpaHeHue 1 3HAKOMCTBO C | 3HATh KIACCH(PUKAIIUIO PEAKTHBOB I10 TPYIIIIaM
MaTepuasoB U XUMHUYECKON XpaHEHUs U UX JCHCTBUE HA OPTaHU3M.
PEaKTUBOB B naboparopueit. | [IpaBuibHO 0HOPMIISATE XUMUYECKUI
XUMHYECKOU becena JKCIIEPUMEHT
nabopaTtopuu

Pa3pen 2. BemecTBa, KOTOpBIE HAC OKpPY:KAKOT 24 yaca(9 Yaco.)

5-6 |IIpocteic u cinoxHbIe | 2 Jlexums JIOoJDKHBI 3HATH: ONpeieNieHne aToMa, IMPOCTOro
BEILIECTBA. JlaGopaTopHasi || CJIO)KHOTO BELIECTBA, OTIMYME CMECH U
XuMudeckue pabota Ne 1 CJIOKHOTO BellecTBa J{omKHBI yMeTh:
smemenThL. JI/O Nel. pa3nuyuaTh IPOCTHIE U CIIOKHBIE BEUIECTBA,
O3HAKOMJICHHE C CMECH U CJIO)KHBIE BEIIECTBA
o0pa3iaMu MpoCThIX
Y CJIOKHBIX BEIIECTB.

7 CocraB atmocdepsl. | 1 Cemunap. 3HaTh 0OBEMHYIO JOJI0 COCTABHBIX YacTel
Kucnopon kax BO3/lyXa
BaOKHEUILINN
KOMITOHCHT
aTMocQepBl.

8 JlabopaTtopHas padora | 1 JL/p. DKCMEPUMEHTAIBHO OMPENIEITUTh COICPKAHNE

Ne 2 «Ilonyuyenue
KHCJIOpOAa U3
MEPEKUCH BOJOPOA,
JI0Ka3aTeNbCTBO €r0
HaTHYU».

KHUCJIOpO/ia




9 Bopa B macmrabe 1 Kpyraslii cton | YMeHHe xapakTepu30oBaTh CBOWCTBA BOJIbI
IJTAHETHI. (XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
dusnueckue HEOpPraHMYEeCKUX BEIIECTB),

CBOMWCTBA, IAPaZOKChI
BOJIbl, CTPOCHHE
BOJbI

10- |[Iloka3arenu xauectBa | 4 JlaGopatopHas | YMeHHe XxapaKTepu30BaTh CBOMCTBA BOJIbI

13 |Bogsl. pabota (XMMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HccnenoBanue BO/ibI HEOpPraHMYEeCKUX BEIIECTB),

U3 Pa3HbIX
HCTOYHHUKOB
JlaGopaTopHas
pabota Ne3
«Omnpenenenue
BOJIOITPOBOJAHOMN U
JUCTHIUTAPOBAHHOMN
BobD» JlaboparopHas
pabota Ne4 «Oxkpacka
UHUKATOPOB B
HelTpabHON cpene»
Paznea 3. SAABjenus, npoucxoasimue ¢ Bemecrsamu ( 4 yaca)

14 | Yucrtsle BemecTBa u 1 Jlexust. CdopmupoBaTh NOHATHS O YUCTOM BEIIECTBE U
CMeECH. CMECH BEILECTB
Knaccudukanus
cMecen.

15 | CnocoOsl pa3nenenus | 1 OO6cyxnenue, | YMerb xapakTepu30BaTh CYIIHOCTh OHATUN
CMeCe: IeficTBUE «MO3rOBOM YHCThIE BEIIECTBA U CMECH U CTIOCOObI
MarHuTOM, LITYPM. pas3zeseHus cMecen
OTCTauBaHUE,
¢uIbTpOBaHUE,

BbIIIapUBaHUE,
KpUCTaJJIN3alus,
JTUCTUILISLIMS.

16 |[IIpaxTHueckas 1 [TpakTiueckast |3akpenuTh MOHATUS O YHUCTOM BELIECTBE U
pabora Nel «Yucteie paboTta CMECH BEILIECTB
BEIIECTBA U CMECH»

17 | IIpakTuueckas 1 IIpakTnueckass | 3akpenuTh 3HAHUSA O METOJAX OYMCTKH BEILIECTB
pabota Ne2 « ouncTka pabota OT TBEP/BIX YACTHIL
BOJBI ¥ BO3yXa OT
TBEP/bIX YaCTUL»

Pa3znea 4. OcHOBBI JKCIIEpUMEHTAIBLHON XuMuu(19 yacos)

18 [IIpaxTmueckas 1 [TpakTrueckast
pabota Ne3 pabota Hcnonp3oBanue MIPAKTUYECKHUX u
W3y4enne cBOHCTB nabopaTopHBIX  pabor, HECIIOKHBIX

BEIIECTB: HATPEBaHUE
BOJIbI, HATPEBAHUE
okcuaa kpeMuusi(1V).

OKCIICPUMEHTOB JUIA JOoKa3aTecJIbCTBa




19 |[IIpaxTHueckas IIpakTHueckass | BBIABUTAaEMBIX MPEAIIONI0KECHUHN; ONIMCAHUE
paborta pabora PE3yNBTATOB 3TUX PA0dOT
Ned«3mepenue
TEMIEPATYPbI
KUIICHHS BOJBI C
IIOMOUIBIO AATYUKA
TEMIIEPATYPHI U
TEPMOMETPa»

20 |IIpakTuueckas [Tpaktuyeckas | Mcnonp3oBaHue MpakTHYECKUX padoT 1uist
pabora pabota IIO3HAHUS OKPY’KAIOLIET0 MUPA PA3IUYHBIX
No5«Onpenenenue METO0B (HaOII0/ICHHUE, U3BMEPEHHE, OIIBIT,
TEMIEPATYPbI 9KCIIEPUMEHT, MOJIETIUPOBAHUE U JIP.)
KpUCTAJIIIN3aLuU
BELIECTBa»

21 | ®usznyeckue u Jlexnmsa Ilo3HaKOMHUTECS ¢ BaXKHEUIIIMMHU XHM.
XUMHUYECKHE HNOHATHAMH: (PU3UYECKHE U XUMUYECKUE
sBJIeHUs. Bpinenenue SIBJICHUS, XUMUYECKasl PEaKIysl; yMEHUE
U MOIIOIICHNEC TCILIa OTJINYATh XUMUYECKUE PEAKIIUHN OT
— IpU3HAK (bu3NYECKUX SIBICHUH
XUMHYECKON
peakuun

22 | IlpakTuueckas IIpaktnueckas | Mcnonws3oBanue MIPAKTUYECKUX U
pabota Ne6 pabota 1a00paTOPHBIX paobor, HECIIOKHBIX
«DK30TEpMUYECKAS JKCIIEPUMEHTOB IUIA10Ka3aTeNbCTBA
peakuus» BBIIBUTAEMBIX MPETIOI0KEHUN; ONIMCAHUE

23 |IlpakTuueckas [TpakTuyeckass | pe3yabTaTOB ITHUX PadOT
pabota No7 pabora
«OHIOTEpMUYECKAS
peaxkuus»

24- | CxopocTb KonnexkrtuBHas | 3HaTh ONpeAeeHne CKOPOCTH XMMUYECKON

25 | XUMHYECKHUX pabota peakuuu U €€ 3aBUCUMOCTb OT YCJIOBHUH
peakuui nporekaHus peakuuu. [lonnmars 3HaueHue

TEPMUHOB «KaTalau3aTtop», «UHTUOUTOPY,
«(hepMEeHTBD».

26- | Xumuueckue KomnnexkrtuBHas | YmeHue XapaKTepu30BaTh OCHOBHBIE

27 | mpeBpalieHus. pabota I0JIO’KEHUSI aTOMHO -MOJIEKYJIIPHOTO YYEHUS,
Xumuueckue IIOHUMATh €r0 3HaYECHHE
peaxuu.

28- | Xumunueckue KonnexktuBHasg | YMeHME COCTaBIATh YPAaBHEHUS XUM. PEAKIIHM.

31 |ypaBHEHHS. pabora
Beinonnenue
TPEHUPOBOYHBIX
YIPA)KHEHUH 110
COCTaBJICHUIO
ypaBHEHUH
XUMHYECKHUX

peakuuii




32- | Tumbl XUMUYECKUX 4 YMeHue ornpenensiaTh peareHThl U MPOIYKThI

35 |peakuuit peaxIuu; paccTaBiATh K03(hGUIueHTHI B

36 | [IpakTuueckas 1 [IpakTudeckass | ypaBHEHMSIX peaklUil Ha OCHOBE 3aKOHA
pabota Ne8» Turmsl pabota COXPaHEHHUS MaCChl BELIECTB
XUMHYECKHUX
peaKuii»

Pa3nen 5. OcHoBbl pacuernoit xumuu(10 yacon)

37- |Momp — eaunHUIA 2 Pentenue VYMeHnne BLIYUCIIATE, KOJIUYECTBO BEIECTBA

38 |kommuecTBa 3aga4 WJIM Maccy 10 KOJMYECTBY BEIIECTBA UITH
BemiecTBa. MomnsipHas Macce PeareHTOB WJIH MPOAYKTOB PEaKIHH
Mmacca.

39- |Bpruucnenus no 4 YMeHue BBIYHCIATH MOJSIPHYIO Maccy Io

42 [xumuyeckum (dhopMyIie coeTuHEHUS, KOTMYECTBO BEIIECTBA,
YPaBHEHHSIM. 00BEM WIJIM MaccCy M0 KOJMYECTBY BEIIECTBA,

00BbEMY MJTM Macce PeareHTOB MU MPOTyKTOB
peaxuuu

43- [3akon Asoraapo. 2 YMeHue BBIYUCIATh: KOJTUYECTBO BEIIECTBA,

44 | MonspHslii 00BeM 00BEM WJIM MacCy IO KOJIMYECTBY BEILIECTBA,
ra3os. 00BEMY WIJIM Macce peareHTOB U MPOAYKTOB
OtHocurenbHas peakiun; (HaXoauTh 00BEM rasa o
IJIOTHOCTB Ta30B. M3BECTHOMY KOJIMYECTBY BEILECTBA (U

MIPOU3BOIUTH 0OpaTHBIC BEIYUCIICHUS))

45- [Pemenue 2 Pemenue YMeHue:  XxapakTepus3oBaTh XUMHYECKHE

46 |PKCHepUMEHTAIbHBIX 3amad CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX
3a/1a4 1o Teme BEIIECTB; OTIpeIeNAThIIPUHAIIIC)KHOCTD
«[IpakTuky™m 1o BEIIECTB K OIpeIeIEHHOMY KJaccy
U3YyYEHHIO CBOMCTB COEIMHEHUI COCTaBJIATh bopMyIbI
BEIIIECTB OCHOBHBIX HEOPraHMYECKUX COECJUHEHUH  M3Yy4eHHBIX
KJIACCOB KJIaCCOB
HEOPraHNYECKUX
COECTUHEHUN »

Pa3nen 6. OcHoBBI dJieKTpouTHYecKOH quccounanuu(l1 yacon)

47 [Ilpaktuueckas 1 IIpaktnueckas | MccnenoBaTh 3JIEKTPONPOBOIHOCTE BOJBI B
pabota Ne9 pabora 3aBUCUMOCTH OT CI0c00a €€ OUUCTKHU
«OYncTKa BOABI OT
PacTBOPUMBIX
npuMecen»

48 | DnexTponuTHUYECKas 1 Jlexuus 3HATh OMpEENICHUs TOHIATUH «IJIEKTPOIUTY,
JMCCOIMALIUS — «HEDIIEKTPOIIUTY, «OQIEKTPOTUTHYECKAS
TJIaBHOE ycJoBHe JIMCCOLIMALIUS

MMPOTCKAHUA peaxunﬁ
B paCTBOpax.




49 | DnekTponuTHYECKas «Mo3srosou 3HATh ONPEEIICHUS NOHATUH «KUCIIOTaY,
JUCCOIMAIUS KUCIIOT, HITYPM», «OCHOBAHHE», «COJIbY» C TOUKHU 3PEHUS TEOPUU
LIEJI0YEH U COJIECH. OO6cyxnenue 3JIEKTPOJUTUYECKON JUCCOUUALINU. Y METh

OOBSICHSITH OOIIME CBONCTBA KUCIIOTHBIX H
HIEJIOYHBIX PACTBOPOB HAIMYUEM B HUX HOHOB
BOJIOPOJIa U THAPOKCH]I - HOHOB
COOTBETCTBEHHO, a TAK)K€ COCTABIIATh
YPaBHEHHUS AJEKTPOIUTUYECKON JTUCCOLUALIUU
KHCJIOT, OCHOBAaHUU U COJIEH.

50| | IIpakTuueckas [IpakTnueckas | [IpowsuirocTpupoBaTh 3KCIIEPUMEHTOM
pabora NelO pabota KJIACCU(UKAIIUIO BEIIECTB HA YJICKTPOIHUTHI U
«DIIEeKTpOIUTUYECKas HEDJICKTPOIIUTHI
JUCCOLTUAITUS

51| | IIpakTuueckas 3aKpenuTh NOHITUS «CUIIBHBIIN» U «CIa0bIi»
pabortaNel 1 AIEKTPOJIHT.

«CusbHbIe U cradbie
3IEKTPOJIUTHI

52| | IIpakTuyaeckas Nmetsb npeacTaBieHue o pojid TEMIIEpaTyphl B
pabotaNel2» 3JIEKTPOJIUTUYECKON JUCCOIUAIINHT
Bnusnaue
TEeMIIepaTypbl Ha
JTUCCOITUAITUIOY

53| | IIpakTuueckas [Tpaktuueckast | Mimeth mpeacraBieHue O BIUSHUU
pabora Nel3 pabota KOHLIEHTPALlUU PACTBOPA IEKTPOJIUTA HA €TO
«Bnusiaue AIEKTPOIUTUUYECKYIO TUCCOIUAIUIO
KOHIICHTPAILIUH
pacTBopa Ha
JUCCOITUAIIUIOY

544 | Pemenue Pemenue YMeTh OCyIIEeCTBIATh XUMUUECKHUE OTBITHI HA

57| | SKCIEpUMEHTAIBHBIX 3a/1a4 3HaHUE KaYECTBEHHBIX PEaKIINil; COCTABIISITh
3a/1a4 1o Teme TIOJTHBIC U COKpAIIEHHBIC MOHHBIC YPaBHEHUS
«DIIEKTPOIUTHYECKAs HEOOPATUMBIX PEAKIUN U Pa3bICHATH UX
U CCOLTAIUS» CYIIHOCTb. XapaKTepPU30BaATh YCIOBHS TEUECHHS

peaximii, UIyIKX J0 KOHIIA, B pacTBOpax
3JIEKTPOJIUTOB

Pazgen 7. [IpakTHKYM IO H3Y4YEHHMIO CBOICTB BellleCTB OCHOBHBIX KJIACCOB

HeOpraHuveckux coeauHennii(11 yacon)




58- | Okcunsr: Kpyrnslii cron, | YMeHHne Ha3bIBaTh COSAMHEHMS H3YUEHHBIX

59 | knmaccudukanus, J/p. KJIacCOB (OKCUJIOB); OMIPEETATh
HOMEHKJIATYpa, MPUHAJJICKHOCTD BELIECTB K ONPEACICHHOMY
CBOMHCTBA, KJIACCY COCMHEHUN (OKCHIaM);

HoJTyHeHHe, XapaKTepu30BaTh XUMUYECKHE CBONCTBA
IIpHMEHCHHE. OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX BEIIECTB
JTaGopaTopHBIiA ONBIT (oxkcuzoB); COCTaBJIATh ) bopmysl
Nes. HaGuoerie HEOPraHUYECKUX COSAMHEHUN U3YUEHHBIX
PACTBOPHMOCTH KJ1aCCOB (OKCHJIOB)

OKCHJIOB  QJIIOMHUHUS,

HATpUs,  KaJbIHs U

MeZH B BOJIE.

60 | ['uppoxcuasl. Jlexuus YMeHue Ha3bIBaTh COSIMHEHUS U3YUEHHBIX
OcHoBaHusL: KJIacCOB (OCHOBaHUM), ONIPEIENATh
KiaccupuKanus, MPUHA]JICKHOCTD BELIECTB K ONPEACICHHOMY
HOMEHKJIATypa, KJIACCy CO€TMHEHMI (OCHOBAHUSM)
MOJIy4YeHue.

61 |IIpakTuueckas [Tpaktuueckas | ChopmupoBath npeacraBieHue o PH kak o
pabora Nel4 « pabora XapaKTEPUCTUKE CPeJl
Omnpenenenne PH
pacTBOpPOB»

62 | I[IpakTuueckas N3y4uTth cymHOCTh peakiiuy HeHTpaanu3anuu
pabora Nel5
«Peaknus
HEUTpAIU3aLUN
B3aumoneicraue
TUIPOKCUIA HATPHUS C
COJISTHOM KUCIIOTOW

63 | AMdoTepHBIE OKCHIBI Joxnansl YMeHHne  XapakTepHu30BaTh XUMHUYECKUE
U TUJIPOKCHIBI. CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX

coequHeHN (aM(pOTEpHBIX HEOPraHUYECKHUX
COETMHEHMI)

64 |Kucnotsl. Cocras. KonnexktuBHasg | YMeHHE Ha3bIBaTh COCAUHEHMS H3YUEHHBIX
Knaccudukanus. pabota KJIacCOB (KUCIIOT); ONPENENTh
Homenxknarypa. MIPUHAJIEKHOCTD BEILIECTB K ONPEAEIIEHHOMY
[TonydyeHnune Kucior. KJIACCY COEIMHEHUH (KUCIIOT); YMEHHE

COCTaBIISATH (POPMYJIBI HEOPIaAHUUECKUX
COEIMHEHUI U3YyYEHHBIX KJIACCOB

65 | Xumnueckue KonnexktuBHast | YMeHHE COCTaBIATh YPABHEHUS XUMUUYECKUX
CBOMCTBa KHUCJIOT] pabora peakuuii, XapakTepHU3YIOLIUX XUMHYECKHE
JIaGopaTopHBbIil ONBIT CBOMCTBAa KHCIIOT; YMEHUE pacno3HaBaTh

No6.
BzaumopeiicTBue
MeTaJUIOB (MarHus,
LIMHKA, JKeJie3a, MeJT1)
C paCTBOpaMH KHCIIOT

OIIBITHBIM IIYTEM PACTBOPBI KUCIIOT U menoJen




66 | Conu. KonnexkTuBHass | YMeHHE COCTABIATH (OPMYIIBI
Knaccudukanmus. pabota HEOPraHUYECKUX COCAMHEHUN U3YYCHHBIX
Howmenxkiarypa. KJIacCOB (coJieli); yMEeHue Ha3bIBATh
Crioco0pl nostyueHus COEIMHEHUS U3YyUEHHBIX KJIacCOB (COJe);
conei OIpeNIeNIATh IPUHAIIEKHOCTD BEILIECTB K

OIIpeIeJIEHHOMY KJIacCy COeIMHEHUH (cosei);
YMEHHUE COCTaBIATh (POPMYJIbI HEOPraHUUECKUX
COCTUHEHUN

67 | CoiicTBa comeii KonnexktuBHasg | YMeHME XxapaKTepu30BaTh CBOWCTBA

pabora M3YYEHHBIX KJIACCOB HEOPTaHMUYECKUX BEIIECTB

(coseit); yMeHHE COCTaBIATh YypaBHEHUs
XUMHUYECKHX PEAKLIMH, XapaKTepU3yIOLINX
XMUMHUYECKHE CBOWCTBA CcOJIei

68 | Ypok o6o0meHue ITonBsenenue utoros
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