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IHossicHuTeALHAA 3aNTNCKA

PaGouas mporpamMmma «XUMHUYECKHA MPAKTHKYM»  JTOTOJHUTEIHHOTO
oOpazoBaHus 1eHTpa «Touka poctay mna oOyuaromuxcs 9 kimacca MbOY COII
Ne 8 pazpaborana B cooTBeTcTBUM C @DeaepanbHbIM T'OCYAAPCTBEHHBIM
00pa3oBaTeIbHBIM CTAHIAPTOM OCHOBHOT'O OOIIEro 00pa3oBaHuUsl.

[Iporpamma  coctaBieHa ¢  yu€rom  TpeOoBaHuUM  (eaepalbHbIX
roCyJapCTBEHHBIX CTaHAAPTOB M COOTBETCTBYET BO3PACTHBIM OCOOEHHOCTSIM
00yJaroIMXCsl OCHOBHOM IITKOJTBI.

[Iporpamma ciocoOCTBYeT (POPMUPOBAHUIO TPEIMETHBIX U YHHBEPCATBHBIX
Croco0OB  JIEUCTBUA, CaMOOpPraHM3alHUH,  CAMOPETYJSIUUMU,  Pa3BUTHUIO
NO03HABATEJILHON ¥ 3MOLMOHAIBHOU cepbl IMYHOCTH MOIPOCTKA.

AKTYaJbHOCTB NPOTrPAMMBI

B mnocnennue roapl y oOyuwarommxcs HaOJtOaeTcss HU3Kash MOTUBaLUsA
U3YYEHHUS] €CTECTBEHHOHAYYHBIX JAMCLMIUIMH U, KaK CJIEICTBUE, [TAJICHUE KAaYeCTBA
o0pa3oBaHUs.

B ocHOBy  momomHUTENbHOH — 00meoOpa3oBaTENbHON  MPOTpamMMbl
«XUMHUYECKUH TPAKTUKYM» 3aJI0)KEHO MPUMEHEHHWE Ha 3aHATUSAX LUPPOBBIX
JabopaTopui.

[TocraBnsieMble B IIKOJNBI COBPEMEHHBIE CpelcTBa OOydeHHUs, B paMKax
HallMOHaJIbHOrO mpoekra «Touka pocra» coaepxkar LU(POBbIE JTAOOPATOPUHU U
JATYMKOBBIE CUCTEMBI.

MHoroneTHsisi NpaKkTHKa HCIOJb30BAaHUS XHMHUYECKUX TPUOOPOB U
pOBLIX JTa0OpaTOpU B MIKOJIE TOKa3anda, YTO COBPEMEHHBIC TEXHHUYECKUE
cpencTBa 0Oy4YeHHs HOBOT'O MOKOJIEHHS MO3BOJIAIOT JOOUTHCS BBICOKOTO YPOBHS
YCBOEHHUSI Y4eOHOro Marepuaia, yCTOMYMBOIO POCTa MO3HABATEIBLHOIO MHTEpeca
HIKOJIbHUKOB, T.€. IPEOJI0JIETh T€ MPOOJIEMbI, O KOTOPBIX TAK MHOT'O TOBOPST, KOT1a
peub 3aXOIUT O COBPEMEHHOM IIKOJIBHOM XMMHUYECKOM 00Pa30BaHUU.

HoBu3Ha nporpammel

CoBpeMeHHbIE IKCIIEPUMEHTAIBHBIE UCCIEOBAHUS 10 XUMHUHU YK€ TPYJIHO
NpeACTaBUTh 0€3 HCIOJIL30BaHUS HE TOJBKO AaHAJIOTOBBIX, HO U LHU(PPOBBIX
U3MEPUTETBHBIX TPUOOPOB.

B ®enepansaom ['ocynapctserHoMm O6pazoBarensHoMm Ctangapre (PI'OC)
MPOMUCAHO, YTO OJHUM W3 YHHUBEPCAIbHBIX YUYEOHBIX ACHCTBHIA, MPHUOOPETaEMbIX
ydyallUMUCs, JOJDKHO  CTaTb YMEHHE  «IPOBEICHHS  OIBITOB, IPOCTHIX
HKCHEPUMEHTAIbHBIX MCCIEAOBAaHUM, MPSAMBIX W KOCBEHHBIX H3MEPEHUH C
UCIIOJIb30BaHUEM aHAJIOTOBBIX U LHU(PPOBBIX U3MEPUTETHHBIX IIPUOOPOBY.



Y4eOHBI OSKCIEPUMEHT 10 XHUMHH, MPOBOJMMBIA Ha TPATUIIMOHHOM
o0opynoBaHuu, 6€3 MpUMeHEHUs U(PPOBHIX TA0OPATOPHIA, HE MOXKET TTO3BOIUTH B
IIOJIHOM MEepe PELInTh BCE 3a7a4u B COBpeMeHHOM mmkoie. [{udposas nadopatopus
MOJHOCTBIO MEHSET METOJIUKY U COJIEPKAHUE SKCIIEPUMEHTAIBHON JEATEIbHOCTH
U pelIaeT BhIIENePEYUCICHHBIE TPOOIEMBI.

B npouecce popmupoBaHus SKCIIEPUMEHTAIBHBIX YMEHHUI YYEHUK 00y4daeTcs
IPEICTaBIATh UHPOPMALIUIO 00 UCCIIEI0BAHUU B YETHIPEX BUIAX:

*B BC[263HBHOMZ OIMMCBIBATH JKCIICPUMCHT, CO31aBaTh CJIOBCCHYIO MOJCIIb
OKCIICPUMCHTA, (1)I/IKCI/IpOBaTB BHHUMAaHUC Ha HN3MCPACMBIX BCINMYHWHAX,
TCPMUHOJIOTHH,

* B Ta0IWYHOM: 3amloJIHATh TaOJUIbl JaHHBIX, JIEKAIIUX B OCHOBE
MOCTPOCHUSI TpaduKoB (MpU OSTOM Y YyYalIUXCA BO3HUKAET IMEPBUYHOE
IpEeICTaBlIEHUE O MacIITadax BEIUYUH);

* B rpadMYeCKOM: CTPOUTH IpadHKH MO TAOIUIHBIM JaHHBIM, 4YTO I[aéT
=+ =S M

BO3MOKHOCTB IIEPEX0aa K BEIABMIKCHUIO T'NITOTE3 O XapAKTEPC 3aBUCUMOCTU MCKIY
BCINYMHaMH (HpI/I 9TOM YYHUTCIIb IIOKA3bIBACT IIPCUMYIICCTBO B BU3YyaAJIHM3allUU
3aBUCUMOCTEH MCIKAY BCINYMHAMU, HAI'TIIAHOCTD U MHOFOMepHOCTB);

° BUJIC MATCEMATHUYCCKUX y[QaBHeHHﬁ: JaBaTb MaTCMaTHUYCCKOC OIIMCAHUC
B3aMMOCB3H BCINYHUH, MAaTCMAaTHYCCKOC 0606H1€HI/I€.

[lepexon OT KaxIoro sramna MpeacTaBieHus WHGOPMAIMU 3aHUMAET
JIOBOJILHO OOJIBIIION MPOMEXYTOK BpeMeHU. B 3ToM 1utane nudpossie nabopatopuu
CYIIIECTBEHHO KOHOMST BpeMsi, KOTOPOE MOYKHO MCIIOJIb30BaTh Ha () OpMHUPOBAHKE
UCCIIEIOBATEIbCKUX YMEHUHN yUaIIUXCS.

IMemaroruveckasi mejaecoo00pa3sHoCTh

O,IIHI/IM N3 OCHOBHBIX IIPHHIOUIIOB ITIOCTPOCHHUA IIPOTrpaAMMBI ABJISACTCA
IMPpUHOUIT OOCTYIIHOCTH. 3KCH€pHMCHTaJ'II)HI>I€ JAaHHBIC, ITOJIYYCHHBIC YYalllUMMUCA
IIpu BBITITOJIHCHHUH KOJIMYCCTBCHHBIX OIIBITOB, IIO3BOJIAIOT ydamumces
CaMOCTOATCIBbHO ACJIATh BBIBOJAbI, BEIABIIATE 3aKOHOMCPHOCTH.

[Toaxompl, 3a7105KEHHBIE B COJIEPKaHUE TPOTPAaMMBI, CO3JJAI0T HEOOXOMMEbIe
YCIIOBHS JUISI CHCTEMHOTO YCBOCHHS YYalIIMUCS OCHOB HAYKH, JJIsi 0OECTICUeHHUS
Pa3BUBAIONIETO W BOCHHUTHIBAIOMICTO BO3JCUCTBUS OOYYEHHUS HA JIMYHOCTH
y4aIerocs.



Cpoku peanu3annu nporpamMmsi: 1 rog

[Iporpamma coctaBneHa Ha 12 yacoB, U3 pacyéra o 2 yaca B HEJIeIIO.

@opMbI U peXUM 3aHATHIH. 3aHATUS MPOBOIATCA B (POPME MPAKTHUECKUX
paborT.

[eab mporpamMmbl: cozdanue yciosuil ONsi pazeumusi y 00YHAOWUXCS
XUMUYECKOU 2PAMOMHOCMY, YMEHU U HABbIKO8 NPOBEOeHUs COBPEMEHHO20
XUMUYECKO20 ~ DKCNepUMEeHmMAa  NOCPeOCmBOM  UCNONb308AHUSL  YUPDPOBbIX
nabopamoputl, u 0bopyoosanus yeumpa « Touxa pocmay.

3agaum:

Oopa3oBareibHbIE:

- IPOJOJDKUTH (POPMUPOBAHUE Y IIKOJLHUKOB HABBIKOB MU YMEHHUM Hay4HO-
UCCIIEN0BATENBCKON U IPOEKTHOM AEATEIbHOCTH;

- (opmupoBarh y 0OydarOmMXCSd HABBIKM O€30MAaCHOTO M T'PaMOTHOIO
oOpallleHHs C BeIeCTBaMU;

- pa3BUBATh MPAKTUYECKUE YMEHUS U HABBIKM Pa3pabOTKH U BHITIOJHECHUS
XUMHUYECKOTO IKCIIEPUMEHTA;

PaszBuBarommue:

-pa3BHBaTh MOTHUBAIIMIO IIKOJILHUKOB Ha BBIOOp mpodeccuu, CBS3aHHOU C
XUMHAYECKUM MPOU3BOACTBOM;

-pa3BHUBaTh MO3HABATEIbHYIO AKTUBHOCTb, CaMOCTOSITETIbHOCTb,
HAaCTOMYUBOCTb B TIOCTHKEHUU LENH;

-pa3BHUBaTh KPUTHYECKOE MBIIUICHUE, OCHOBAHHOE HA XUMUYECKOM 3HAHUU,
yMeHUHU paboTaTh ¢ HHGOpManuen (MMOUCK, IepepadoTKa, CO3AaHNe, XPAHCHHE),

- pa3BHBaTh KOMMYHUKATHBHYIO KYJbTYpPy Y4YE€HHKA, CHOCOOCTBOBATh
NOJITOTOBKE K 00YUYEHUIO B CTApIIE MIKOJIE;

BocnuraresbHble:

- COJICUCTBOBATh HKOJOTMYECKOMY BOCIHUTAHUIO OOYYAIOIIUXCS, BBUIY
WHTEHCUBHOTO  Pa3BUTUS  XUMUYECKOM, HEDTEXUMUUYECKOW, IEIUIFOJII03HO-
OyMa)XHOHM, METATypPrUY€CKON TMPOMBINIIEHHOCTH H  JApPyrux  oOjacTtei
MPAKTUUYECKON JIeSITEIbHOCTH YE€JIOBEKa, KOTOPhIE OCHOBAHbI HAa HMCIOJIb30BaHUU
XUMHUYECKUX PEAKIUN;

- TIPOJIOJKUTH (DOPMUPOBAHKNE HAYYHOM KapTHHBI MHUpPA U JIMYHBIX KAa4E€CTB
(aKKypaTHOCTb, OTBETCTBEHHOCTh, OEPEXKITUBOE OTHOIIIECHHUE);



Ili1anupyemsl pe3yabTarsl ocBoeHus Ilporpammel

JIuunocmmnoie pezyromamot
OOyyaromuiics MOJYYUT BO3MOKHOCTb I (DOPMUPOBAHMS CIIECTYIOIINX

JIMYHOCTHBIX Y Y /1:

oIpeJeieHre MOTUBAIIMKY U3yUYEeHHs YYEOHOr0 MaTepurarna;
OLICHMBAaHHE YCBaMBAaeMOIo y4eOHOro MaTepuana, HUCXOAs U3
COLIMAJIbHBIX U JINYHOCTHBIX [ICHHOCTEN;

MOBBILICHHE CBOETO 00pa30BaTEIILHOTO YPOBHS M YPOBHS TOTOBHOCTH
K H3YYCHHIO OCHOBHBIX HCTOPHYECKHX COOBITHH, CBSA3aHHBIX C
pa3BUTHEM XUMHH U O0IIECTBA;

3HaHUE MTPABUJI IOBEICHUS B YPE3BbIYAMHBIX CUTYaLUAX;

OLICHMBAaHUE COLMAIBHOM 3HAYUMOCTH TMpodeccuil, CBA3AHHBIX C
XUMUECH;

BJIa/ICHUE IpaBWIaMHU O€30IIacCHOr0 OOpaleHUus € XUMHUYECKUMHU
BeUIeCTBAMM M 00OpYJOBaHHEM, IMPOSBICHUE HKOJIOTUYECKOU
KYJIBTYDBI.

MeTaHpeHMETHLIe pe3yIabTATHI

Pecynamuenoie
OOyuaromuiicsi TOJYYUT BO3MOXKHOCTh It (DOPMUPOBAHUS CIEAYIOIIUX

perynsatuBHbIX Y'Y /1:
® [IesenoyaraHue, BKJIIOYAs ITIOCTaHOBKY HOBBIX LeJIeH,

npeoOpa3oBaHUE IMPAKTHYECKOH 3aJadyd B IMO3HABATEIIBHYIO,
CaMOCTOSATEIBHBIN aHAIW3 YCIOBHHM JTOCTM)KCHHS IICIM HA OCHOBE
y4€Ta BBIICJICHHBIX YYHTEIEM OPHCHTHPOB JEHCTBHS B HOBOM
y4eOHOM MaTepHale;

TJTAHUPOBAHKE ITYTH JOCTHIKEHUS 1IETICH;

YMEHHUE CaMOCTOSATEILHO KOHTPOJIMPOBATH CBOE BPEMS U YIIPABJIAThH
UM;

YMEHHE MPUHUMATh PEIICHUS B IPOOJIEMHON CUTYaIIHH,

MOCTAaHOBKAa  Y4eOHBIX  3aJad,  COCTaBJieHWEe  TUTaHa |
MOCJIEI0BATEIAbHOCTH JICHCTBUI;

opraHu3anus pabodero MecTa TPHU BBITOTHCHUH XHMHYECKOTO
IKCIIEPUMECHTA;

IIPOTHO3UPOBAHUE PE3YJIbTATOB OOYUCHHSI, OIICHUBAHUE YCBOCHHOTO
Marepuaja, OIICHKa KadecTBa M YPOBHS IIOJYYCHHBIX 3HAHUH,
KOPPEKIMS TJIaHa U CIToco0a ISUCTBUS MPU HEOOXOIMMOCTH.

Ilo3naeamenvhboie



OOyuaromuics MOJYyYUT BO3MOXKHOCTH ISl (DOPMUPOBAHUS CIICTYIONTUX

Mo3HaBaTeNbHbIX Y Y /I:

MIOWCK U BBIACTIEHUE HHPOPMAIIHH;

aHaJgu3 yCJIOBUU W TpeOOBaHUU 3adauM, BHIOOP, COMOCTaBJICHUE U
000CHOBaHUE crioco0a pelieHus 3a1a4u;

BbIOOp HambOosiee 3(G(EKTUBHBIX CHOCOOOB pEIICHHUS 3aJaud B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

BBIJIBUKEHUE U 000CHOBAaHUE TUTIOTE3bI, BEIOOP crioco0a e€ MpOBEPKU;
CaMOCTOSITENIFHOE CO3JaHHE aIrOpUTMA AEATEILHOCTH MPU PELICHUH
npo0JieM TBOPUYECKOTO U MMOMCKOBOTO XapaKTepa;

YMEHHsI XapaKTepHU30BaTh BEIIECTBA IO COCTAaBYy, CTPOCHUIO U
CBOMCTBAM,;

OMKCHIBAHUE CBOWCTB: TBEPIBIX, KUAKUX, ra3000pa3HbIX BEIIECTB,
BBIJICJICHUE UX CYIIIECTBEHHBIX MPU3HAKOB;

U300pakeHHe CcocTaBa MPOCTEMIIMX BELIECTB C  IOMOIIbBIO
XUMUYECKUX (POPMYIT B CYIITHOCTH XUMUYECKHUX PEAKIIUN C TTOMOIIBIO
XUMHUYECKUX YPaBHEHU;

MPOBEICHUE HAOIIOACHUI, ONTMCAaHUE MPU3HAKOB U YCIOBUM TEUEHUS
XAMHUYECKUX PEaKIHi, BBHIMOJTHEHHE XHUMHUYECKOTO AKCIEPHMEHTA,
BBIBOJIbI HA OCHOBE aHalu3a HaOJIIOJEHUN 3a HKCIEPUMEHTOM,
pelIeHue 3a/1a4, MOJy4YeHne XUMHUUECKOM HH(OPMAITUU U3 pPa3InYHbIX
HMCTOYHUKOB,;

yMEHHE OpraHU30BBIBATh UCCIIEI0OBAHUE C LIETbI0O IPOBEPKHU TUIIOTES;
yMEHHE JeNaTh YMO3aKIIOUeHUs (MHIYKTHBHOE M TIO aHAJIOTHUHU) U
BEIBOJIBL;

yMeHHe OOBEKTHBHO OIEHUBaTh HH(OpPMAIMIO O BEIIECTBAX U
XUMHYECKUX TPOIeccax, KPUTHUECKA OTHOCUTHCS K TCEBIOHAYTHON
nHpopmaruu.

Kommynukamuenuie
OOyuaromuics TMOJYYUT BO3MOXKHOCTH ISl (DOPMUPOBAHUS CIIETYIONTUX

KOMMYHUKATUBHBIX Y Y /1:

MOJJHOE ¥ TOYHOE BBIPAKCHUE CBOMX MBICICH B COOTBETCTBHH C
3aJla4aMM U YCIOBUSMH KOMMYHHUKAIIHH

aJIcKBaTHOE HCIIOJIb30BAHME PEYCBBIX CPEJACTB JJIA y4acThsS B
JTUCKYCCUU W apTYMEHTAIIMM CBOCH TO3WIIMU, YMEHUE MPEACTABISTH
KOHKPETHOE COJICp)KaHUE C COOOIICHUEM €T0 B IMMCHbMEHHOMN B yCTHON
dbopme, ornpeereHne cnoco00B B3aUMOJCHCTBUS, COTPYTHUYECTBO B
MOKCKE U cOope nHbopMaIny;



® onpejeneHne crnoco00B B3aUMOIEHCTBUS, COTPYAHUYECTBO B MIOMCKE
u cbope mH(pOpMalLMK, ydacTUE B JAMAJIOTE, TUIAHUPOBAHHME OOIIMX
crioco00B pabOThI, MPOSIBIICHUE YBAXKUTEIBHOTO OTHOIICHUS K IPYTHUM
yYammcs;

® oOmnucaHWe COJACP)KAHUSA BBHIMOJIHIEMBIX JCHCTBHH C  IIETBIO
OPUEHTUPOBKHU B MPEAMETHO- MIPAKTUYECKOMN ACSITEIbHOCTH;

® YMEHHS YYUTHIBaTh pa3Hble MHEHUS U CTPEMUTHCSA K KOOPAMHAIIMH
pa3IMYHBIX TO3UIHHA B COTPYIHUYECTBE;

® OCYHICCTBIISITh B3aMMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYJAHHYECTBE
HEOOXOIMMYIO B3aUMOITOMOIIIb;

® [UJIAaHUPOBATh OONIME CHOCOOBI PAOOTHI; OCYIIECTBISATH KOHTPOJD,
KOPPEKIUIO, OIIEHKY JAeUCTBUI NapTHEPA, YMETh YOEXK1aTh;

IIpeomemmnuwie pezyiomamaol

[lo OKOHYaHWU JOMOJHUTEIBHOW 00I1e00pa30BATEIBHON MPOTPAMMBI
«XUMUYECKUN TPAKTUKYM» OOyHArOIIHECs TOKHBIL:

3HATH/MIOHUMATH

® BAXHEUIIME XUMHYECKHE IOHATHUS: BELIECTBO, XUMHUYECKHMN JJIEMEHT,
aToOM, MOJIEKYyJla, OTHOCHUTEIbHbIC aTOMHas W MOJEKYJSIpHas MAaccChl, HWOH,
aUIOTPONUs,  W30TOMNbI, XUMHUYECKass  CBiI3b,  JJIEKTPOOTPULATEIBHOCTb,
BaJICHTHOCTb, CTEIEHb OKHUCJIEHHS, MOJIb, MOJISIPHAs Macca, MOJIAPHBIM 00BbeM,
BEILIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOI'O CTPOCHUS, PACTBOPBI, 3JIEKTPOJIUT
U HE DJIEKTPOJIUT, DJICKTPOIUTHIECKAs JUCCOLUAIINS, TETIIOBOM d(DPEKT peakiuu,
CKOPOCTh XMMHUUYECKOW PEAKLINH, KATAIU3, XHMUUECKOE PABHOBECHE;

® OCHOBHBIC 3aKOHBI XMMHH: COXPAHCHHE MACCHl BEIIECTB, MOCTOSHCTBA
COCTaBa, NEPUOAUYECKHUMN 3aKOH;

® OCHOBHBIE TEOPUU XUMHUM: XUMHUYECKON CBA3U, IJICKTPOJIUTHUUYECKOU
JTUCCOLMALINY, CTPOECHHS] OPTaHUYECKUX COETMHEHU;

® BAKHEUIIIME BEUIECTBA U MATEPUAIbI: OCHOBHBIE METAJUIBI U CIUJIABBI
CEpHasi, COJIsIHAsL, Q30THAS U YKCYCHAasl KUCIIOTHI; IIEJI0YN, aMMUAK;

yMeTh:

® Ha3bIBATh W3YyUYECHHBIC BEIIECTBA M0 «TPUBUAIBHONY WIIA MEKIYHAPOIHOU
HOMEHKJIATYPE;

® OMPEACIATh: BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB,
TUIl XUMUYECKOW CBA3U B COCIUMHEHMSX, 3aps]l MOHA, XapaKTep CpPellbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCAUHECHUH, IPUHAIJIC)KHOCTD BELIECTB K Pa3JIMYHbIM
KJIACCaM OPraHUYECKHUX COCIMHEHUM;



® XapaKTEPU30BaTh: JJIEMEHTHl MAJIBIX IIEPUOJIOB IO HUX IIOJOXKEHUIO B
nepuoanueckon cucreme .M. MenneneeBa; oOluMe XUMHUYECKHE CBOMCTBA
METAJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCNHECHUN;

00BSICHAATH: 3aBUCUMOCTh CBOWMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS;
OpUPOJly XUMHUYECKOM CBSI3M  (MOHHOM, KOBAJEHTHOM, METaUIMYECKOMN);
3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW PEaKIUu U TOJOKEHUS XHUMHYECKOIO
paBHOBECHSI OT PA3TUYHBIX (PAKTOPOB;

® BBINOJIHATh XUMUYECKHI SKCIIEPUMEHT IO PACIO3HABAHUIO BAKHEHIINX
HEOPraHUYECKHX;

® TIPOBOJUThL: CAMOCTOSATEIBHBI TOWCK XWMHYECKOW HWH(OOpMAIUU C
UCIIOIb30BAaHUEM PA3JIUYHBIX HMCTOYHHKOB (HAYUHO-MIOMYJISIPHBIX — M3JAHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MIHTepHEeTa); NCII0JIb30BATh KOMITBIOTEPHBIC
TEXHOJIOTUU JUIsi OOpaOOTKM U Tepefaud XUMUYecKod wuHpopManuu u €
MPE/ICTAaBIICHUS B PA3JINYHBIX (hopMax;

Hcnonvzoeamov npuodpemenHvle 3HAHUA U YMEHUA 6 NPAKMUUECKOU
0eaAmebHOCmU 6 NOGCEOHEEHOU HCUHU

® /111 OOBSICHEHUS XUMUYECKUX SBJICHUHN, MPOUCXOISIINX B IPUPO/JIE, B OBITY
Y Ha POU3BOJICTBE;

® JJIs1 ONPENICIICHUS BO3MOXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN
B PA3JINYHBIX YCIOBUSIX U OLEHKHU UX MOCJIEICTBUN;

® 7151 KOJIOTHYECKH IPaMOTHOTO MOBEICHUS B OKpYKaloIlIel cpeae; ® AJis
OLICHKH BJIMSHHUS XMMHUYECKOTO 3arpsA3HEHUs OKPY’KaIOLIEH Cpelbl Ha OpraHu3M
YeJIOBEKa U IPYTHUE KUBbIC OPTaHU3MBbI;

® 7151 0€30MacHOTO OOpaIlieHus C TOPIOUYMMHU U TOKCUYHBIMU BEIIECTBAMH,
71a00paTOPHBIM 000PYAOBaHUEM;

® JUIs MPUTOTOBJICHUS PACTBOPOB 3aJaHHOW KOHIIEHTPAIlMU B OBITY M Ha
IPOU3BO/ICTBE;

® Ui KPUTUYECKON OLIEHKH JOCTOBEPHOCTH XUMHUYECKOW HH(OpMAaIUH,
NOCTYMArOMIeH U3 pa3HbIX UCTOYHUKOB.

[Iporpamma cocraBieHna Ha 12 yacoB, U3 pacuéra 1o 2 yaca B HEACIIO.



COIAEPKAHUE ITPOI'PAMMDBI

Tema 1. Hemeraswiasl (6 4).

DOU3n4ecKue M  XMMUYECKHME CBOMCTBA TaJOr€HOB. XJIOp, €TI0
pacmpoCcTpaHEHHOCTh B TPHUPOJE, TMOJyuyeHHe (B TMPOMBIIIJIEHHOCTH U B
nabopatopuu), (QuU3NYECKHME UM  XMMHUYECKHE  CBOWCTBA, IPUMEHEHUE.
XJopoBo1opo, nojiydeHue, cBoiicta. ConsiHasg KuciioTta u ee conu. [Ipumenenue
COJITHOU KHUCJIOTHI U €€ coJieli. KauecTBeHHas peakuus Ha XJIOpPUA-HUOH.

Cepa, ee HaxOXJIeHUE B IPHUPOJIEC, AJUIOTPOIHUS, (HU3UIECKUE U XUMUUYECKHE
cBoiictBa. CepoBomopos. CepoBomopoaHas kuciota. Cynbdumbl. Oxcup cepol (1V)
(cepHUCTBIN Ta3), cepHUCTas Kuciota, cyiabutel. Okcun cepol (VI) (cepHbiit
auruapua). CepHas kuciota. OKUCIUTEIbHBIE CBOMCTBA KOHIIEHTPUPOBAHHOM
cepHoi kucnotel. Cynbdarel. [lomydyeHune u npuMeHeHHE CEepHOM KUCIOTHI (6e3
TeXHOJIOTUYecKor cxembl). KauecTBeHHas peakius Ha Cyiab(haT-uoH. XUMHUUYECKOe
3arpsA3HEHHUE OKPYKAIOIIEH Cpeabl OKCUAAMU CEPHI.

Ammuak. Conu ammonusi. KadecTBeHHass peakiusi Ha HOH aMMOHHUSL.
Oxcuapl a3ota. A30THAs KHCIOTa: TMOJy4YeHHE, (PU3NYECKHE U XHUMHUYECKHE
cBoiicTBa. [Ipumenenne a3oTHoM kucioThl. Hutpatel. Y 1o6peHusl.

JlabopaTopHbIe ONbITHI

1.Onpenenenne XJIOPUA-UOHOB B NUTHEBOM Bojie (oOopymoBanue Touku
pocTa)

2.06pazoBanue coneit ammonus (00opynoBanue To4KH pocTa)

3.IlonyyeHne aMMHuaKka U U3y4eHUE €ro CBOMCTB.

4.VI3yueHue CBOMCTB CEpHUCTOTO ra3a U CEpHUCTOM KUCIOTHI (000pyA0BaHUE
Touku pocta)

5.0npeneneHre aMMUayHON CEMUTPbl U MOYEBUHBI (000OpynoBanue Touku
pocTa).

Tema 2. Metasuasbl (6 4).

Kanpiuii — mpencTaBuTeNlb CEMEWCTBA IIEJIOYHO3EMEIIBHBIX METAJIJIOB.
Haxoxnenue xanpuus B npupoge. Men, MpaMop, U3BECTHSK U ruric. Pu3ndeckue
CBOMCTBA, B3aUMOJICUCTBHE ¢ HemMeTauiaMu U Bojoi. CoeauHeHus Kanbiusa. OKcHu
U ruapokcua Kanblusa. M3Bectb. CTpouTenbHbIE MaTepUaibl: IIEMEHT U OETOH.
OxpanvBaHue MIAMEHH COJISIMU KaJIbIIUSL.

XKene3o. Munepansl xene3a. DPuU3MUYECKHME U XUMHUYECKUE CBOICTBA
(B3aUMOJICHCTBUE C KHCIOPOJOM, KuciIoTaMu, Xjiopom). Coenunenus xenesa (I11) u
xene3a (I11) u ux cBoiicTBa: OKCUbI, THAPOKCUABI U coJin. KauecTBeHHas peakuus
Ha noH xene3a (III).



JlaGopaTopHbIe ONbITHI

l. Kenezo. OxucneHue xene3a BO BIAKHOM Bo3ayxe (00OpymoBaHue
Touku pocTa).

2. B3aumopeiicTBrEe N3BECTKOBOW BOJBI C YTIEKUCIBIM Fa30M.

3. JKEcTroCTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUSI.

TemaTHuyeckoe NVIAHUPOBAHUE

No ni/mm Tema 3ansTHA KommuecTBo Hcnons3oBanue
4acoB 000pyJOBaHUSI TOUKH pOCTa
Tema 1. HemeTanasl (6 4) 6
@u3nuecKue U XUMUYECKHE CBOMCTBA 2 Onpenenenue Xia0puI-uOHOB
raJIOr€HOB. B NUTHEBOM BOJIE
XJI0p, €ro pacnpoCTPaHEHHOCTh B (o6opynoBanHue Toukn
npupoze, MOJIyYeHUE (B pocra)
MPOMBIIIVIEHHOCTH U B TJaOOpaTOpun),
buznYecKre U XUMUUYECKUEe CBONCTBA,
pUMEHEHUE.
XJI0poBOIOPOL, IIOJIy4YEHUE,
corictBa. ConsiHas KHUCJIOTa U €€
COJIN.
[IpuMeHeHne CONTHOM KUCIOTHI U €€
coneii. KauecTBeHHass peakuus Ha
XJIOPU/I-HUOH.
Cepa, ee HaxoXAeHHE B MPHUPOJE, 2 N3yuenue CBOICTB
aJUIOTPOIHS, busznueckue u CEPHUCTOTO rasza u
XAMHUYECKUE CBOMCTBA. CEpHUCTOM KHUCJIOTHI
CepoBonopo. CepoBojiopoiHast (o6opynoBaHue Touku
kucinora. Cynbhunbl. OKcug cepbl pocTa)

(IV) (cepHuctbii ra3), cepHuCTas

KHCIIOTa, Cylburel. OKCUA cepbl

(VD) (cepnniii anruapun). Cepnas
KHUCIIOTA.

OKUCIUTENbHBIC CBOWCTBA
KOHIEHTPUPOBAHHOU CEepHOU

kuciotel. Cynsdarel. KadecTBeHHas
peakius Ha Cyiab(aT-uoH.

XUMHUYECKOE 3arps3HEHUE




OKpY>Karolen cpeibl OKCHIAMH CEPBI.

AMMUax. Comm aMMOHUS.
KauecTBeHHass peakuwss Ha HOH
ammoHusa. Oxcuapl a3ora. A30THas
KHUCIIOTa: TOJIydeHue, GU3NUecKue u
XUMHUYECKUE cBoWCTBA. [Ipumenenune
a30THOM KHUCJIOTHI. Hwurpatsl.
Y no6penus.

O6pazoBanue coJieit
amMmMoHus  (oOopynoBaHue
Touxku pocTta)

[lonyyenne  ammuaka u
W3yYEHHUE €r0 CBOMCTB
Onpenenenue  aMMHUAYHOU
CeIUTPHI W MOYEBUHBI
(obopynoBanue Touku
pocTa)

Tema 2. Meta/ibl (6 1)

Kanpmuii — mpencraBuUTENb
ceMelcTBa MIEJTOYHO3EeMEIbHBIX
MeTaiuioB. HaxokineHue Kajablus B
npupozae. Men, Mpamop, U3BECTHSK U
TUIIC. dusznyeckue CBOMCTBA,
B3aUMOJCHCTBUE C HEMETaJUlaMH U
Bonoi. Coenquuenus kanbima. Oxcun
M TUAPOKCHHA Kanpuus. K3BecTs.
CrpoutenbHble MaTepuasbl: LEMEHT
u OeroH. OkpallMBaHHWE IJIAMEHU
COJISIMU KaJbIIH.

JKEcTKOCTh BOJBI M CIOCOOEI
€€ yCTpaHEeHUs.
B3aumoneiictBue
W3BECTKOBOM BOJIbI c
YIJIEKUCIIBIM Ta30M

Kenezo. Munepanbl xkeinesa.
Pu3nyecKrue U XMMUYECKUE CBOKMCTBA
(B3aMMOJENCTBUE €  KHUCIIOPOJOM,
KucioTtamu, xJjiopom). CoenuHeHus
xeneza (II) u xemeza (III) m wux
CBOMCTBA: OKCHJBI, TUIPOKCHUIBI H
coni. KauecTBeHHas peakiusi Ha HOH
xenesa (II).

Keneszo. OxuciieHue xejesa

BO BJIQKHOM BO3/IyXe
(o6opynoBanHue Toukn
pocTa).

MeTtoauueckoe odecrniedeHue MPOrpaMmMbl




Texnnuyeckoe ocHaIleHHE MPOrPAMMBI: HOYTOYKHU

JlaGopaTopHoe 000opyaoBaHue

- XUMHUYECKasl MocyJia U 000pyA0oBaHUE

- XUMHUYECKHUE PECAKTUBBI

- mabopaTopHoe U UG poBoe 000PYTI0OBAHHE
- TaTYUK TEMIIepaTyphl

- TaTYUK AJIEKTPOIPOBOTHOCTHU

- pH- matuuk

- TaTYUK U3MEPEHHSI ONITUYECKON TUIOTHOCTH

TeMbI IpoeKTOB

AHaJIA3 YUIICOB

bezomacHocTh 3(hupHBIX Macen

buosnornyeckue v nuiieBbie 100aBKH

Boprba ¢ Bpenurensmu

Biusinue TskenbIx METaioB Ha aKTUBHOCTH (DepMEHTa KaTalia3bl

Bnusuaue ¢ropua-nona Ha smanb 3y00B

Bopna, koTopyto Mbl ibeM

Bonopon kak anbTepHAaTHUBHBIN BUJT TOILIMBA

Bo3ayX, KOTOpBIM MBI IBIIITUM

Bce o nuie ¢ Touku 3peHus XuMuKa

EcTb 11 naMsTh y BOJibI?

3arps3HeHHe CHera

3anaxu, KOTOpble JedaT (puroTepanus)

N3yueHue BO3AEHUCTBUS KUCIOTHBIX JOXKIEH HA OKPYKAIOIIYIO CpeLy
N3yuenue coctaBa U CBOMCTB MPOTUBOTOJIOJIETHBIX PEAareHTOB
OnpeneneHne NoBEpXHOCTHOTO HATSHKEHUS BOJIBI IPU PA3TUYHBIX TPUMECSX
OnpeneneHne XMMHYECKOTO  COCTaBa  CIMBOYHOIO  Macjia  pa3HbIX
MIPOU3BOAUTEIIEH

OuucTKa ¥ UCIOJIL30BAHUE CTOUYHBIX BOJ]

[IpupoaHble M CHHTETHYECKHE BOJIOKHA, KPAaCUTEIH, JEKAapCTBA, MOIOIIKE
cpencTBa

[Ipou3BoACTBO Tra3UPOBAHHBIX HAITUTKOB

Pa3BuTHe nuieBoi MpOMBIILIEHHOCTH

Peaxiuu ropenust B ObITY M Ha MPOU3BOJICTBE

Ponp meTannoB B hopMUpOBaHUM UCTOPUUECKOTO JIUIIA TOPOIa
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