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PABOYAS TIPOI'PAMMA BHeypOYHOIi 1eSITeJILHOCTH N0 XUMHUH 1715 9 Ki1acea ¢
HCII0JIb30BaHMeM 000opyaoBaHus HeHTpa «Touka pocra»

B oOydenun xumMuu O0JbIIOE 3HAYCHHE HMEET OSKCIEPUMEHT. AHAIM3UPYys pe3yIbTaThI
HpOBeZ[éHHbIX OIIBITOB, Y4YallUCCsA Y6G)KI[3IOTCSI B TOM, 4YTO TC HWJIM HHBIC TCOPCTHYCCKUC
MPEJCTAaBICHUS COOTBETCTBYIOT WJIM TPOTHBOPEYAT PEATbHOCTH. TOJBKO OCYIIECTBIISSA
XAUMUYECKUN ODKCIIEPUMEHT MOYKHO IPOBEPHUTH JOCTOBEPHOCTH IPOTHO30B, CJHEJAHHBIX Ha
OCHOBAaHMHU TEOpUH. B mporiecce skcrepuMEHTaIbHOM pabOThl ydalluecs NpUoOpETaroT OIBIT
MO3HAHUS PEATHHOCTH, SBISIONIMICS BaXHBIM ATAarloM (OPMUPOBAHUS Yy HUX YOSKICHHH,
KOTOpBIE, B CBOIO OUEPE]b, COCTABIISAIOT OCHOBY HAYYHOTO MUPOBO33PEHHUSL.

Buenpenue obGopymoBanus nudpoBoi saboparopuu 1eHTpa «Touka pocra» MO3BOJIUT
KauCCTBCHHO M3MCHUTH MPOLECC 06y‘~I€HI/I$I xumun. KonmmaecTBeHHBIE SKCIICPUMCHTBI IMO3BOJIAT
MOJIy4aTh JOCTOBEPHYIO HH(OPMALIMIO O IPOTEKAHUU TEX WM MHBIX XUMHUUYECKUX Ipoleccax, o
cBOlcTBax BemiecTB. Ha 0CHOBE MOTy4EHHBIX 3KCIIEPUMEHTAIbHBIX JAHHBIX 00ydaeMble CMOTYT
CaMOCTOATCIBHO J€JIaThb BBIBO/BI, O606HIaTI) PE3YIbTAThl, BBIABIIATH 3dKOHOMCPHOCTH, YTO
OTHO3HA4YHO 6y,JIeT CI0COOCTBOBATEH MOBBIIIEHUIO MOTUBaIIUN O6y‘IeHI/I$I IIKOJIbBHUKOB.

Jlia u3ydenus npeamera «XUMHs) Ha 3Tarie OCHOBHOTO 001iero o0pa3oBaHus OTBOJIUTCS: 9
Kjacc —34 gaca

Jlannass oOpa3zoBaTelibHasi MpoTrpaMMa OOECIIeUMBACT YCBOCHHE YYAIIUMHUCA BaXKHEUIINX
XUMUYECKUX 3aKOHOB, TEOPUH W TOHATHH; (QOpPMHUPYET MPEACTABICHHE O POJU XHUMHHU B
OKpPYKaIOIlleM MHUpPE U KU3HU denoBeKka. [Ipu 3ToM OCHOBHOE BHHMaHUE YAENSETCS CYIIHOCTU
XUMHYECKUX PEaKLUi U METOJIaM UX OCYILECTBICHHUS.

OaHMM M3 OCHOBHBIX NMPUHIIUIIOB MOCTPOCHHUS MPOTPAMMBI SBIISETCS MPUHILIMIT JOCTYIMHOCTH.
DKclepUMEHTANIbHBIE JIaHHBIE, MOJYYEHHbIE YYAlIUMUCS MPU BBHIMOJTHEHUN KOJIWYECTBEHHBIX
OTIBITOB, MO3BOJISIOT YYAIIMMCSI CAMOCTOSATENBHO JIe€1aTh BBIBOJIbI, BBISBIATH 3aKOHOMEPHOCTH.
[Toaxonpl, 3a10KEHHBIE B COJIEpKaHUE MTPOrPaMMBI Kypca, CO3J1al0T He0OXOIUMBIE YCIIOBUS IS
CUCTEMHOTO YCBOCHHS YyYallUMHCS OCHOB HayKu, s OOecleueHuss pa3BUBAIOIIETO U
BOCITUTHIBAIOIIETO BO3JEHUCTBUSL OOyueHUs Ha JUYHOCTH ydvamierocs. dopMmupyembie 3HaHUS
JOJIKHBI CTaThb OCHOBOM CHCTEMBI YOEXKACHHUM LIKOIbHHUKA, [IEHTPAIbHBIM SPOM €ro HaydHOTO
MHUPOBO33PEHHUS.

Ha 6a3e nentpa «Touka pocra» obecriedynBaeTcsl peanusaius 00pa30BaTeIbHBIX MPOrpaMm
€CTECTBEHHOHAYYHOUW M TEXHOJOTUYECKOW HaIlPaBICHHOCTEH,



pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAHUSAMM 3aKOHOJATEIbCTBA B chepe 00pa3oBaHUS U C

yuéToM pekoMeHaauuii deepanbHOro onepaTopa yueOHOTO IpeaMeTa « XUMU».
Ob6pasoBarenbHas IporpaMMa MO3BOJISIET UHTETPUPOBATh PEeaTH3yeMble TIOIXObl, CTPYKTYPY

U COJep)KaHHe MNpPU OpraHu3auuu oO0ydeHus XUMHUHM B 8—9 KiaccaxX, BBICTPOCGHHOM Ha 0aze

T000TO U3 IOCTYIHBIX Y4eOHO-MeToqrueckux komiuiekcos (YMK).

Ucnonb3oBanue obopynoBanusi «Touka pocra» npu peanusauuu ganHoid OII mossosser

CO3/1aTh YCIIOBHUSL:

- I paClIUpPCHUA COACPIKAHN A INKOJIbHOI'O XUMHUYCCKOTI'O 06pa3013aH1/1$1;

- IJIA  ITOBBIIICHUA HOBHElBElTGHI)HOﬁ AKTUBHOCTHU 06yanOHIHXCﬂ B CCTCCTBCHHOHay‘IHOfI
obnacru;

— 8 pa3BUTHS JIMYHOCTH peOEHKa B mpoliecce OOydyeHUs XUMHUH, €ro CHOCOOHOCTEH,
(hopMHUpOBaHMSI U YIOBJIETBOPEHUS COLMATBHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEN;

— Juia paboTel C OJApEHHBIMU IIKOJBHUKAMH, OPraHU3allMd WX Pa3BUTUS B Pa3IUYHBIX
obacTsax 00pa3oBaTEIbHOM, TBOPUECKON NEATETHHOCTH.
ean u 3apaun
1. Peamusanmus OCHOBHEIX 00HIE0OPA30BATENBHBIX MPOTPAMM IO y4eOHBIM IIPEIMETaM
€CTeCTBEHHOHAYYHOH HANpaBICHHOCTH, B TOM 4YHCIE€ B paMKaX BHEYPOYHOMH
NeSITeIbHOCTH 00yJaromuxcs;

2. BBCACHHUE COBPCMCHHBIX CPCICTB 06yqu1/1$[ " BOCIIMUTAHUSA IOJId U3YUCHUA (B TOM 4YHUCIIC
AKCIIEPUMEHTAJILHOTO) JTUCHUIIINH (MOJYJIeH) €CTeCTBEHHOHAYYHOW HalpaBICHHOCTH
MIPH peajr3alii OCHOBHBIX 001Ie00pa30BaTeIbHBIX porpamMmm u

JIOTIOJTHUTEIILHBIX 0011e00pa3oBaTENbHBIX
porpamMm, B TOM YHCJIE JUIsl PACHIMPEHHS COJIEPIKAHUS YUEOHOTO mpeaMeTa «XUMUs.

3. BOBIEYEHHE YUYAIIUXCS B IPOEKTHYIO JIEATENBHOCTD.

OKCIEPUMEHT SBISICTCS MCTOYHUKOM 3HAHUH W KPUTEPUEM WX HCTHHHOCTH B HAayKe.
Konrnenmusi coBpeMeHHOTro 00pa3oBaHHs IOJPAa3yMEBAeT, 4YTO B YYEOHOM SKCIEPUMEHTE
BEIYIIYI0 pPOJb JOJDKEH 3aHATh CAMOCTOSITCIbHBIA  HCCIICAOBATEIIbCKAN  YYCHUYECKUN
IKCTICPUMEHT.



CoBpeMeHHbIE IKCTIEPUMEHTAIbHBIC UCCIICAOBAHUS 110 XUMUH YK€ TPYAHO MPEICTaBUThH O3
WCTOJb30BAHUSI HE TOJBKO AaHAJOTOBBIX, HO W IU(POBBIX H3MEPHUTENbHBIX NpuOOpoB. B
®enepansoM ['ocymapctBennom OOpazoBarensHoM Crangapre (PI'OC) nponwmcano, 4TO
OJTHUM W3 YHHBEPCAJIBHBIX YYEOHBIX NEHCTBUN, MPUOOPETAEMBIX YYaIIUMUCS, JOJDKHO CTaTh
YMEHHE <«IIPOBEJCHUS OTBITOB, IPOCTHIX O3KCIEPHUMEHTAIBHBIX HCCICIOBAaHUN, NPSAMBIX W
KOCBEHHBIX HM3MEpPEHHH C WCIOJb30BaHUEM aHAJIOTOBBIX W LU(PPOBBIX H3MEPHUTEIBHBIX
puOOPOBY.

VY4eOHbIl SKCIEPUMEHT MO XMMHUH, MMPOBOJUMBIA Ha TPAJAUIIMOHHOM OOOpYIOBaHUH,
0e3 mpuMeHeHUs HU(PPOBBIX JTa0OpaTOPUiA, HE MOXKET MO3BOJUTH B MOJHON MEPE PEIINThH BCE
3a/laui B COBPEMEHHOM IIKOJIEe. DTO CBA3aHO C PSIOM MPUUHH:

TpaJULIMOHHOE LIKOJIbHOE 000PYI0BaHUE HU3-3a OTPAHUYEHUS] TEXHUYECKUX BO3MOKHOCTEHN He
MIO3BOJISIET MPOBOJUTH MHOTHE KOJIMYECTBEHHBIE UCCIIETOBAHMS;

JUINTEIbHOCTh MPOBEACHUSI XUMHUYECKMX MCCIEAOBAHMM HE BCEerja Corjlacyercsi ¢
JUINTEIbHOCTHIO YU€OHBIX 3aHATHI;

BO3MOXHOCTE IMPOBCACHUA MHOTHX I/ICCHeJIOBaHI/Iﬁ OTPaHNYINBACTCA Tpe6OBaHI/I$[MI/I TEXHUKU
0€30MacHOCTH | JIP.

Hudposas  nmabopaTopusi  MOJHOCTBIO  MEHSET  METOJUMKY U COJep>KaHue
AKCIEPUMEHTAJIbHONW JIEATENbHOCTH U pelIaeT BblllenepeurcieHHble npodiemsl. [lupokuii
CIICKTp JAaTYHUKOB TIIO3BOJIACT Yy4YallMMCS 3HAKOMUTLBCA C IMapaMEeTpaMyd XUMHYCCKOIO
OKCIICPUMCHTAa HE TOJBKO Ha KaY€CTBCHHOM, HO M Ha KOJIMYCCTBCHHOM YPOBHC. HI/I(l)pOBaH
nabopaTtopusi MO3BOJSIET BECTH  JUIMTENBHBIA  OKCIIEPUMEHT JaXe B  OTCYTCTBHE
IKCTIEPUMEHTATOPA, a YACTOTA UXU3MEPEHHI HEMOBIACTHA YEIIOBEUYECKOMY BOCIPHUSTHIO.

B npomecce ¢opMmupoBaHHS OKCIEPUMEHTAIBHBIX YMEHUH YUeHHK oOOydaeTcs
IPEACTAaBIATh HHPOPMAIHIO 00 NCCIEIOBAHNH B YETHIPEX BUAAX:

B Bep6aJ'II>HOMI OIMMCBIBATh JKCIICPUMCHT, CO3daBaTb CJIOBECHYIO MOJCJIb JSKCIICPUMCHTA,
(bl/IKCI/IpOBaTI) BHHUMAaHHE HA U3SMEPACMBIX BCIUWYNHAX, TCPMHUHOJIOTUHA;

B TaOJUYHOM: 3aIIOJIHSITH Ta6J'II/ILIBI JaHHBIX, JIC)KAIIUX B OCHOBEC IIOCTPOCHUA Fpa(bI/IKOB (HpI/I
OTOM Yy yHallluXCs BO3HUKACT HepBI/ILIHOGD MMpeaACTaBJICHUE O Macitadax BCJ'II/I‘II/IH);

B rpa(bnquKOM: CTPOUTH I‘pa(l)I/IKI/I 10 TAOJIMYHBIM JaHHBIM, 4YTO Ja€T BO3MOKHOCTh rnepexoaa
K BBIIBHOKCHHIO T'MIIOTE3 O XapaKTEPC 3aBUCUMOCTU MCEKAY BCIMYHHaAMU (HpI/I 9TOM YYHUTEIIb
MOKa3bIBACT NPCUMYHICCTBO B  BHU3YyAIIM3allUU 3aBHCHUMOCTEH MCXKAY  BCIIMYMHAMU,
HarjsiaHOCTh U MHOFOMepHOCTb);



B BHJEC MAaTEeMaTU4YeCKHX YpaBHEHWI: JaBaTh MAaTEMaTHYECKOE OINHCAHHE B3aMMOCBS3U
BEJIMYMH, MaTEMaTHYECKOE 0000IICHHUE.

[lepexoa OT KaXKIOTO dTarna MpeacTaBieHust HHPOpMAIMK 3aHUMAETIOBOJIBHO OO0JIBIION
MIPOMEXKYTOK BpeMeHH. B 7—8 kiaccax 3TOT mporecc HeoO0X0JuM, HO B CTapIIMX Kilaccax
MOKHO OBUTIO OBI TO BpeMs MOTPAaTUTh Ha pelieHue Oosiee BaXKHBIX 3a1ad. B aTom mianHe
nu(poBbIe JTaA00OPATOPUU CYHIECTBEHHO SKOHOMST BpeMs. OJTO BpeMsS MOYKHO IOTPATHUTh
cormacHo @I'OC Ha ¢opMHpOBaHHE HCCIEIOBATEIBCKUX YMEHHHA YUYalIMXCs, KOTOpBIE
BBIPAXKAIOTCSA B CICAYIOIINX ACUCTBUSAX:

- oTpeieNieHre IpoOIIeMBbI;

— TIIOCTaHOBKa UCCIIEJI0BATEILCKOM 3a1auu;

— INUIAaHUPOBAHHUEC PCIICHUA 3a1a4U,

— TIOCTPOEHUE MOJENEH;

— BBIABHWKCHUEC I'NIIOTE3, U OKCIICPUMCHTAJIbHAA IIPOBEPKA T'MIIOTE3;
— AaHaJIM3 JaHHBIX OKCIICPUMCHTOB HUJIU Ha6HIOI[€HHﬁ;

— (opmynupoBaHuE BHIBOJIOB.



1. MJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMOBI JInuHOCTHBIE
pe3yJbTaThl

OOyuaromuiicsi HOIYIUT BO3MOKHOCTD sl POPMUPOBAHUS CIEAYIOUINX JIXYHOCTHBIX Y'Y /1
— olpezaeseHre MOTUBALIMY U3yYeHHs yueOHOro MaTepuraia;

— OIICHMBaHWE YCBAWBAEMOTO YYEOHOT0 Marepuaia, UCXOJS U3 COIHUATBHBIX M JIMYHOCTHBIX
IIEHHOCTEH;

— IIOBBINICHHUE CBOCIO O6pa30BaTeJII>HOF0 YPOBHA W YPOBHA TOTOBHOCTH K H3YUCHHUIO
OCHOBHBIX HCTOPHUUYCCKUX C06I)ITI/II>'I, CBA3aHHBLIX C Pa3BUTUCM XUMHU U O6HICCTB3,;

— 3HaHME MPABUJI IOBEJICHHUS B UYPE3BbIYANHBIX CUTYaLIHIX;
— OLEHHMBAaHME COLUAIBHON 3HAYMMOCTH NIPO(eccHil, CBI3aHHBIX C XUMUEH;

— BJAJCHME TpaBWIaMH Oe€30mMacHOro oOOpameHuss C XAMHYECKUMHU BEIIeCTBAMH U
000pyI0BaHUEM, TIPOSIBIIEHUE IKOJIOTUUECKOU KYTbTYPHI.

MetanpeaMeTHblIe pe3yJbTaThl

Pecynamuenvie

OOyyaromuiics MoIy4uT BO3MOKHOCTE JJisi GOPMUPOBAHMSI CIEAYIOIINX PETYAITUBHBIX Y'Y [

— IIeNienoJiaraHve, BKJIIOYas IMOCTAHOBKY HOBBIX IieJiel, MmpeoOpa3oBaHHE MPaKTUYECKOU
3a/laud B MO3HABATEIbHYIO, CAMOCTOSITENIbHBIN aHaIU3 YCIOBHM NOCTHMKEHHS L€ Ha OCHOBE
yuéTa BBIJCJIEHHBIX YYHMTEJIEM OPHEHTHUPOB JEWUCTBHA B HOBOM Y4eOHOM Marepuale;
IUTAaHUPOBAHUE MYTH TOCTHKEHUS 1eNIeH;

— YCTaHOBJICHHUE IIEJICBBIX MPUOPUTETOB, BBIACICHUE AIbTEPHATHBHBIX CIIOCOOOB JOCTHKCHHUS
1eau ¥ BbIOOp HamboJsee 3 (HEeKTUBHOTO Crocooa;

— yMEHHE CaMOCTOSTEIbHO KOHTPOJIUPOBATH CBOE BPEMsI U YIIPABIIATh UM;

— yMEHHe IPUHUMATh PEICHUs B IPOOIEMHON CUTYaLIUN;

— IIOCTaHOBKA Y4eOHBIX 3aJ[a4, COCTABIICHHUE TJIaHA U MOCJIEI0BATEIbHOCTU JICHCTBUM;
— opraHu3zanusg paboyero Mecta MpH BbIMOJIHEHUH XUMUYECKOTO IKCIIEPUMEHTA;

— TPOTHO3UPOBAHHME PE3yIbTaTOB OOYYCHHUS, OIICHUBAHMEC YCBOCHHOI'O MaTepuaa, OLEHKA
KayecTBa M YPOBHS TIOJIYYCHHBIX 3HAHWH, KOPPEKIUS IUIaHAa W Crocoda JACHUCTBUS TIpU
HE00XOIUMOCTH.



Ilo3nasamenvHbole

OOyuaromuiicss MOJYYUT BO3MOXKHOCTH s (OPMHUPOBAHMS CIEAYIOIIUX I103HABATEIBHBIX
VYA

— TIOWCK M BBIJIEJIEHUE HH(POPMALINY;

— aHamu3 ycJoBHWH M TpeOOBaHMU 3aqadu, BHIOOP, COMOCTAaBIIEHHE M OOOCHOBAaHUE CIIOCO0a
peleHus 3a1a4uu;

— BbIOOp Hambosee 3(h(HEeKTUBHBIX CIIOCOOOB PEIICHUS 331a4H B 3aBUCHMOCTH OT KOHKPETHBIX
YCIIOBUH;

— BBIIBMXEHHE U 000CHOBAHME TUIIOTE3BI, BEIOOP criocola e€ MpoBEepKH;

—  CaMOCTOSITEIIbHOE CO3/[aHUE AITOPUTMA JEITEILHOCTH TPH PEIICHHH MPOOJIEM TBOPUECKOTO
Y TIOMCKOBOTO XapakTepa;

— YMCHUA XapaKTCpU30BaTh BCIICCTBA 110 COCTAaBy, CTPOCHUIO U CBOI\/'ICTBaM;

— ONWCBHIBAaHME CBOMCTB: TBép}ILIX, KHUIKUX, F33006pa3HI)IX BCIIECTB, BBIACICHUC HUX
CYIICCTBCHHBIX ITPU3HAKOB;

— u300pakeHHe COCTaBa MPOCTEUIINX BEHIECTB C MOMOIIBI0O XUMUYECKUX (OPMYIU CYITHOCTH
XUMHNYECKHUX peaKuHﬁ C IIOMOIIIBIO XUMHUYCCKUX ypaBHeHHﬁ;

— TpoBefeHHE HAONIONEHUN, ONHMCAHWE MPU3HAKOB W YCJIOBHM TEUEHUS XUMHUYECKUX
peaxiuii, BBIMOJIHEHUE XUMHUECKOTO IKCIEPUMEHTA, BBIBOJbI Ha OCHOBE aHaJIM3a HaOII0IeHUN
3a O9KCIIEPUMEHTOM, pELIEHUE 3a/ay, MOJIY4YeHHE XMMHUYECKOW HH(OpMaluu M3 pa3iNdHbIX
HMCTOYHUKOB;

— yMEHHEe OpraHH30BBIBATH HCCIIEAOBAHNUE C IIEJIbIO IPOBEPKHU TUIOTE3;
— yMeHHe JeNaTh YMO3aKI04eHHs! (MHIYKTUBHOE U 110 aHAJIOTHH) U BBIBOJIBL;

— YMCHHC O0O0BEKTHBHO OLICHUBATh I/IH(l)OpMaLII/IIO 0 BC€HIIECTBaX M XUMHUYCCKUX IIpoHeEccax,
KPUTHYCCKH OTHOCHUTBLCA K HCGB,Z[OHayLIHOI‘/‘I I/IH(l)OpMaLII/II/I.

Kommynuxamuenwie

OOy4JaroIuics MOJYYUT BO3MOXKHOCTH Ui (POPMHUPOBAHHUS CIICAYIONIUX KOMMYHHKATHBHBIX
YV

— IOJIHO€ ¥ TOYHOC BBIPHKCHHUE CBOMX MBICICH B COOTBETCTBUU C 3aJauyaMH H YCIOBHUSIMHU
KOMMYHUKAIIHH;

—  aJICKBaTHOE HCIIOJIb30BAHHME PEUYEBBIX CPEACTB JUISl y4acTus B JUCKYCCUU U apryMeHTaluuu
CBOCH TMO3MIMM, YMEHHE TMPEACTaBIATh KOHKPETHOE COJIEpkKaHHEe C COOOIIEHHEM €ero B
MMMCBMEHHOU U YCTHOH (hopme,

— oImpeJeneHre cnocoOoB B3aUMOAEHCTBHS, COTPYAHUYECTBO B IMOMCKE U cOOpe MHPOpMaLINY;



— OIpeJeieHue crnocoOoB B3aUMOICHCTBUS, COTPYAHNYECTBO B IIOUCKE U cOope MHpOpMAaIHH,
ydacTHe B JMaiore, IJIAHUPOBAHUE OOMIMX CHOCOOOB PAabOTHI, MPOSBIECHHE YBAKUTEIHHOTO
OTHOLIEHUSI K JPYTUM Y4YalllUMCS; ONMCAHUE COJEP’KAHUS BBIIOJIHAEMBIX JIEHCTBUM C LIEIbIO
OPUEHTUPOBKH B IIPEIMETHO- IPAKTUUECKON IEATEIbHOCTH; YMEHUS YUYUTHIBATH PA3HbIE MHEHUS
U CTPEMUTHCS KKOOPAMHALMH Pa3IMYHbIX O3ULUI B COTPYTHUYECTBE;

—  (dopmynrpoBaTh COOCTBEHHOE MHEHHUE M TO3UIIMIO, apryMEHTHPOBATh U KOOPIAMHUPOBATH
e€ ¢ Mo3UIMsAMHU NapTHEPOB B COTPYAHUYECTBE MPH BHIPAOOTKE OOIEro pemeHusi B COBMECTHOM
NEATENbHOCTH;

—  OCYIIECTBIIATh B3aUMHBIM KOHTPOJb W OKAa3blBaTh B COTPYJHUYECTBE HEOOXOIUMYIO
B3aHMOIIOMOIIIb;

— IUIAaHMpOBaTh O00IIKE CcrnocoObl PAadOTHI; OCYLIECTBIATh KOHTPOJIb, KOPPEKILHIO, OLIEHKY
nercTBUM mapTHEPA, yMETh yOeXK1aTh;

—  HCIOJIb30BaTh aJ€KBAaTHBIE S3bIKOBBIE CPEACTBA JIsl OTOOpaKEHUsI CBOUX YYBCTB, MBICIIEH,
MOTHBOB U TOTpeOHOCTEN; OTOOpakaTh B peuyd (OmucaHue, OOBSCHEHUE) COJIep KaHHe
COBEpIIaeMbIX ACUCTBUM, KaKk B (opMe IPOMKOI COLMATU3WPOBAHHON peuH, Tak U B (opme
BHYTPEHHEN peuu;

— pa3BHUBaThb KOMMYHHUKATHUBHYIO KOMIIETEHIUIO, HCIIOJIb3YSl CPEJICTBA YCTHOM U MHUChMEHHOM
KOMMYHMKAIlMM TIpud paboTe C TEeKCTaMu Yy4eOHUKa M JOTOJHUTEIBbHOM JHUTEepaTypou,
CIpPaBOYHBIMU TaOJIMIIAMM, MPOSBIATH TOTOBHOCTh K YB@KEHUIO WHOW TOYKU 3pEHHS MPHU
00CYXICHHH PE3yJabTAaTOB BBHITIOJIHECHHOM PaOOTHI.

IIpeomemmuule pe3yibmameol

Oo0yyaromuiicsi HAyYUTCs:

[InpuMeHsITh OCHOBHBIE METO/IbI MO3HAHUS: HaOII0ICHHE, U3MEepeHue,
9KCIIEPUMEHT;
— ONMCHIBATh CBOMCTBA TBEPABIX, KUIKUX, T'a3000pa3HbIX BELIECTB, BBIACHASL HUX
CYIIECTBEHHbIE MTPU3HAKU;
— pacKpbIBaTh CMbICI 3aKOHA COXPAHEHUS MacChl BELIECTB, aTOMHO-MOJICKYJIIPHONTEOPHH;
[Jpaznu4arh XUMUYECKUE U GU3NYECKHE SIBICHUS,
— Ha3bIBaTh [IPU3HAKHU U YCIOBUS MPOTEKAHUS XUMHUECKUX PEAKILIU;
[JcobnronaTh mpaBuiia 6€301acHoi paboThI IPH MIPOBEICHUU OIBITOB;
[monp30BaThCs 1a00PATOPHBIM 000PYAOBAHUEM U MOCYAOH;



[momy4ars, cobuparb ra3oo0pa3Hbie BEIIECTBA U pacro3HaBaTh ux;
[IxapakTepu3oBaTh (pU3MUYECKHE U XUMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOBHEOPTAaHUYECKUX
COCIUHCHHI,

[JIpOBOJIUTh  ONBITHL,  IMOJATBEPKAAIOIINE XUMHYECKHE CBOMCTBA  M3YUYEHHBIX
KJIACCOB HEOPraHUYECKHUX BELIECTB;

[JpackpbIBaTh CMBICII  MOHSTHS  «PacTBODPY, BBIYUCIISATH MacCOBYIO JI0JII0
pacTBOPEHHOTO BEILIECTBA B paCTBOPE,

[JTOTOBUTB paCTBOPHI € ONPEACIEHHOW MACCOBOM J10JI€M paCTBOPEHHOTO BELIECTBA;
[JxapaKTepu30BaTh 3aBUCUMOCTh duznueckux CBOMCTB  BElIeCTB  OT THIIA
KPUCTAJUTMYECKOMN PEIIETKH,

[JonpenensiTh BUJ XMMHUECKOM CBSI3U B HEOPTAHUYECKUX COEAUHEHUSIX;

[JpacKkpbIBaTb OCHOBHBIE IOJIO)KEHUSI TEOPUM SJIEKTPOJIUTUYECKON IUCCOLMAIMHN, COCTAaBISThH
YpPaBHEHUS AJIEKTPOIUTUYECKON HUCCOLMAIMU KUCIOT, MIEJIOYEH, COJIEM WM peakuril MOHHOIO
oOMeHa;

[JpackpbIBaTh  CYIUIHOCTb  OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX  pEaKIuil, OMNpenensiTh
OKHUCJIUTEh U BOCCTAHOBUTEIID,

] COCTaBIATh YPAaBHEHUS OKHCIINTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIHN;

[JHa3bIBaTh (PaKTOPHI, BIMSIONINE HA CKOPOCTh XUMUYECKOW PEaKIIHH;

[JXxapakTepu30BaTh B3aUMOCBS3b MEXJy COCTaBOM, CTPOCHHEM W CBOMCTBAMH HEMETAIJIOB H
METaJlJIOB;

[/IIpOBOIUTH OMBITHI IO MOJYYEHUIO U U3yYEHUIO XUMHUYECKUX CBOMCTB Pa3IMYHBIXBECILECTB;

— TPaMOTHO 0OpaIaThCs C BEIIECTBAMH B TOBCETHEBHON KU3HHU.

Oo0yyaromuiicsi MOJYYUT BO3MOKHOCTh HAYYUTHCS:

[IBBIABUTATh U MPOBEPATH IKCIEPUMEHTAIBHO THUIOTE3bl O XUMHUYECKUX CBOMCTBaX BEIECTB
Ha OCHOBE HX COCTaBa M CTPOCHHUSA, UX CIIOCOOHOCTH BCTYMaTh B XHMHUYECKUE PEAKIHH, O
XapakTepe U MPOAYKTaX pa3iHMuHbIX XUMUYECKUX PEaKLUi;

[JxapaKTepu30BaTh BEIIECTBA [0 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTaHABJIUBATH MPUYMHHO-
CJIEICTBEHHBIE CBSI3U MEXK]ly TaHHBIMU XapaKTEPUCTUKAMH BEILIECTBa;

[JcocTaBisATh MOJIEKYJSpHbIE M TIOJHbIE HMOHHBIE YPAaBHEHUS IO COKpAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

[JpOrHO3UPOBATH CIIOCOOHOCTH BELIECTBA MPOSBIATH OKUCIUTEIbHBIE UM BOCCTAHOBUTEIbHBIC
CBOMCTBA C yU€TOM CTEIEHEH OKUCIICHUS HIEMEHTOB, BXOSAIIUX B €r0 COCTaB;

[JBBIABUTATh M TPOBEPATH OSKCIEPUMEHTAIBHO THUIIOTE3bl O pe3ylbTaTax BO3JCHCTBUS
pa3nuYHbIX (DAKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUYECKOU PEaKIuy;

[Jucmonb30BaTh MPHOOPETEHHBIE 3HAHUSA MJIs OKOJOTUYECKHM TPaMOTHOTO TIOBEJCHHS B
OKpYKaroLlen CpeJe;

[Jucmonb30BaTh MNPUOOPETEHHBIE KIIOYEBbIE KOMIIETEHIIMU TIPHU BBIIIOJHEHUU MPOEKTOB U
pelieHny y4eOHO-HCCIeI0OBaTeNbCKUX 3a/1ad MO0 M3YyYEHUIO CBOMCTB, CHOCOOOB MOJIY4EHUS H
pacro3HaBaHUsl BEILIECTB;

— 00BEKTHUBHO OIIEHUBATh NH(OPMAIINIO O BEIIECTBAX M XUMUYECKHX MTPoIIeccax;

[Joco3HaBaTh 3HAYEHUE TEOPETHUYECKUX 3HAHMA MO XUMHUH JUIsl MPAKTUYECKOW JAESITEeIbHOCTU
YEJI0BEKa;

— C03/1aBaTh MOJIETM M CXEMBI JJIsl pelleHus] yIeOHBIX U MO3HABATENbHBIX 337134,

[JmoHUMaTh HEOOXOAMMOCTh COONIOACHUS MPEANHUCAHUN, MPEIaraeMbIX B HHCTPYKIUSAX IO
HCII0JIb30BAHUIO JIEKapCTB, CpelcTB OBITOBOIA XUMUU 51 Ip.






2. COAEPXKAHUE ITPOT'PAMMBI

Pa3nea 1 Xumnueckas tadoparopusi(2 yaca)

[IpaBuna TexHUKH OE30MACHOCTH TPH TPOBEJICHUU HCCICAOBAHUM, MEAUIMHCKUE AalTeUYKH
[IepBO MOMOIIY B KaOnMHeTe XUMHUH. HCTpYKTaX 10 TEXHHUKE 0€30M1aCHOCTH.

3HAKOMCTBO C JIa0OPaTOPHBIM 000PYIOBAHUEM

XpaHeHHe MaTepUasIoB U pEaKTUBOB B XMMHUECKOH 1aboparopuu

Pa3znen 2. BemecrBa, KoTOphbIe Hac OKpY:KawT (4 yaca)

[IpocThle u citoXkHbIE BenecTBa. XUMHUYECKUE DIIEMEHTHI.

JladopaTopublii onbITNel. O3HakomiieHHe ¢ oOpa3laMu MHPOCTHIX M CIOXHBIXBEIIECTB.
CocraB atmocgepsl. Knuciaopo1 kak BaKHEUIINI KOMIIOHEHT aTMOC(hephl.
JlabopaTopubliionbITNe2 «[Tonyuenue KUCIIOpOJa M3 IIEpEeKUCH  BOJOPOJa,
JI0Ka3aTeNIbCTBO ero Hanuuus».Bona B macitade manersl. @u3nyeckue cBOMCTBA, MapagoKChl
BO/JIbI, cCTpoeHue BoJbl. [lokazaTenu kauectBa Bobl. VccienoBanue BOAbI U3 pa3HbIX
HMCTOYHUKOB

JlaGoparopubiii onbITNe3«OnpeneneHne BOJIONPOBOIHON M AUCTUIUTUPOBAHHONWBOIBI»
JlaGoparopubiii onnbITNe4«OKpacka HHIUKATOPOB B HEUTPAIBHOU Cpesie»

Paznen 3. SIBjienns, npoucxoasimue ¢ Bemecrsamu ( 2 yaca)

Uucteie BemecTBa U cmecu. Knaccudukarnus cmeceit. CriocoObl pa3iesieHusl cMecei: neicTBre
MarHuToM, OTCTauBaHue, GUILTPOBAHKE, BHIMTAPUBAHKUE, KPUCTATU3AINS, JUCTHILISAIINAS

IIpakTuyeckas padora Nel «HucTelie BelecTBa 1 CMECH»
IIpakTuyeckas padora Ne2 « oynucTKa BOAbI M BO3AyXa OT TBEPABIX YACTHUI»

Pa3nen 4. OcHOBBI AKCTIEPUMEHTAIbHOM XUuMHUHU( 6 YacoB)

IIpakTHyeckasi padora Nel VzyueHue CBONCTB BEIIECTB: HATPEBAHKUE BOJIbL,HATPEBAHNUE OKCHJIA
kpemuus (1V).

IIpakTHyeckasi padora Ne2«l3mepeHue TeMrepaTypbl KHIIEHUS BOIbI CIOMOIIBIO JaTYnKa
TEeMIIepaTyphbl 1 TEPMOMETPAY

IIpakTuyeckas padora Ne3«OnpeneneHue TeMIepaTypbl KpUCTaNIM3allMUBEIIECTBAY



Pu3nyecKue U XUMHUYECKHE SIBICHUS. BbIZe/IeHHEe U MOMIOLIEHUE TEIUIA — IPU3HAKXUMHUYECKOU
peakuuu.

IIpakTnueckas padora Ned «OKk30TepMHUUECKas pEAKLIUs»

IIpakTnueckas padora Ned «OHAOTEpMHUUECKAsT PEAKLIMSD)

CKOpOCTh XMMHUYECKUX peakuuil. XuMHUUECKHE MTPEeBpaLieHUs. XUMUYECKUE PEAKIIH.
XHWMHUYECKUE YPAaBHEHHUsI. BBINOJIHEHNE TPEHUPOBOYHBIX YIIPAKHEHHUH 110 COCTABICHUIO
YPAaBHEHUN XUMHYECKUX peakui. TUIbl XUMUYECKUX PEaKIINI

JIpakTuyeckas padora Ne6»Tunsl XUMHUECKIX pEaKIIUil»

Paznen 5. OcHoBbI pacueTHOM XUMHK(S 4acoB)

Mouib — euHMIIa KOJIMYEeCTBA BelecTBa. MouispHast Macca. BbruncieHus: noXuMu4ecKum
ypaBHEHUAM. 3akoH ABoraapo. MoJsipHblii 00bEM ra3os.
OTtHocuTenbHast IIOTHOCTD Ia30B. Pelllenne sKkcnepuMeHTalbHbIX 33/1a4 110 TEME

<<HpaKTI/IKYM 10 U3YYCHUTIO CBOMCTB BC€IIECCTB OCHOBHBIX KJIACCOB HCOpl"aHI/ILIGCKI/IXCOCI[I/IHCHI/Iﬁ »

Pa3nen 6. OCHOBBI 3J1EKTPOJIUTHYECKOH TUccoHannu(8 yacoB)

IIpakTHyeckas padora Nel «OuucTka BOJBI OT PACTBOPUMBIX IPUMECEN». DIIEKTPOIUTHYECKAS
JFiCCOLIMAIUs — TJIABHOE YCIIOBUE MPOTEKaHUsI peakiuii BpacTBOpax. DIIEKTPOJIUTHUECKAS
JIUCCOIIMAIINS KUCIIOT , IIEJI0OYEN U COJIEH.

IIpakTuyeckas padora Ne2 « DNeKTPOIUTHIECKAS UCCOIUATIHS

IpakTHyeckasi padoraNe3 «CunbHbIE U C1a0bIe SJICKTPOJIUTHDY

IIpakTHyeckasi padboraNed «BnusiHUE TEMIEpaTyphbl Ha JUCCOITHAITUION.

IIpakTuyeckas padora NeS «BausHue KOHIIEHTpAIMK PaCTBOPA HA AUCCOIUALIHION»
Pemrenue sxcnepruMeHTaNBHBIX 337124 110 TEME « JIEKTPOJIUTHUCCKAS AUCCOITHALIHS.

Pa3nen 7. [IpakTHKYM 10 H3y4YeHHIO CBOICTB BelIECTB OCHOBHBIX KJIACCOB HEOPTaHMYECKHX
coeMHeHuii.(7 yacoB)

Oxcupapl:  knaccudukanus, HOMEHKIATypa, CBOICTBa, TOJy4YeHHE, TPUMEHEHHE.
JladopaTopubiii onbIT Nel. HaGmropgeHue pacTBOPUMOCTH OKCHUIIOB ATIOMHHHS, HATPUA,
KaJIbLIUSL U MEJU B BOJIE.

l'unpoxcuapl. OcHoBaHuUS: Kiaccu(UKALMs, HOMEHKIIATypa, MOIyYeHHUE.

IIpakTuyeckas padora Ne2 « Onpenenenue PH pacTBopoB»

IIpakTnueckas padora Ne3 «Peaknus Heiitpanuzanuu B3anmoaeicTBUErHAPOKCHAA HATPHS C
COJITHOM KUCITOTOW»

AmboTepubie okcuabl u ruapokcuabl. Kucnorel. Coctas. Knaccudukanus. Homenkmnarypa.
[TonyyeHue KUCIOT.

XHUMUYECKUE CBOMCTBA KUCIIOT

JlaGopaTopublii onbIT Ned. «B3anmoieiicTBue MeTasioB (MarHus, IIMHKA,Kene3a, Me/In) C
pacTBOpaMu KHCIIOT.»

Comu. Knaccuduxanus. Homenkiarypa. CiocoObl monydenus comneit. CBoiicTBacomneit






YueOHO-TEeMaTHYECKHUI IJIAH

Ne | Tema ypoxka Kou-Bo ®opma OcHoBHbIE yueOHbIE IEUCTBUS YUaIIUXCS
/1 4acoB 3aHATUS
Paznen 1 Xumnueckasi 1adoparopusi(2 yaca)

1-2 | TlpaBuiia TEXHUKH 2 becena, 3HaTh NpaBUJIa TEXHUKU O€30TTAaCHOCTH IIPU
0€301aCHOCTH TIPH pacckas. IIPOBEJICHUH HCCIIE0BaHUN. 3HAaTh COCTaB
IIPOBEJICHUU WNHcerpykTax. MEAMIIMHCKON alTeYK! U YMETh OKa3aThb
HCCIIEA0BaHUH, 3HAKOMCTBO C | NEPBYIO MEIULIMHCKYIO IOMOIIb
MEIULUHCKUE XUMHUYECKON YMmeTh paboTaTh CO CHUPTOBKOM, BECaMH,
aITeYKH MEepBOM nabopaTopueil. | MEpHOU OCyA0M
MTOMOIIY B KabuHeTe becena 3HAaTh KJIacCU(PUKAINIO pEaKTUBOB IO Ipynnam
xuMuH. MHCTpyKTa) 3HAaKOMCTBO C | XpaHEHHS M MX JCHCTBHE HA OPraHU3M.

10 TEXHUKE XUMHUYECKON [IpaBuibHO 0GOPMIIATH XMMHUECKUN
0€30MacHOCTH. nabopaTtopuei. | SKCIIEPUMEHT
3HAKOMCTBO C Bbecena
1abopaTopHBIM
000pyI0BaHUEM
XpaHeHue
MaTepHuaIoB 1
PEaKTUBOB B
XUMHAYECKOUN
naboparopuu
Paznen 2. BemecTBa, KOTOpbIe HAC OKPYKAOT 4 yaca)

3 [Mpocteie u cnoxkubie | 1 Jlexums J10JKHBI 3HATh: ONIpeiesIEHnEe aTOMa, ITPOCTOT0
BEIIECTBA. JlaGopatopHas | U CJIOKHOTO BEIECTBA, OTIMYNE CMECH U
XUMHYECKHE pabora Ne 1 CJIO’KHOTO BetecTBa J{0JoKHBI yMETh:
anemeHThI. JI/O Nel. pas3iauyaTh POCTHIE U CIIOKHBIE BEILIECTBA,
O3HakoMJIEHHE C CMECH U CJIOXKHBIE BEILIECTBA
oOpa3amu IpoCThIX
Y CJIOKHBIX BEIIECTB.

4 CocraB atmocepnr. | 1 Cemunap. 3HaTh 00BEMHYIO JIOJII0 COCTABHBIX YacTei
Kucnopon kak JL/p. BO3/lyXa
BAXKHEUIIINIMA DKCIEPUMEHTAIBHO OINPEIEIIUTh COACPKAHNUE
KOMIIOHEHT KHCIIOpOJa
aTMoc(hephl.

JlaGopaTopHas
pabora Ne 2
«ITonyyenue
KHCIJIOPOJIa U3
MIEPEKUCH BOJIOPO/Ia,
JOKa3aTeNbCTBO €r0
HaJTUYUs».

5 Bopa B macmtabe 1 Kpyruelii cron | YMeHHe XapakTepu30BaTh CBOWCTBA BObI
IJIAHETHI. (XMMHMYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
duznueckue HEOpPraHMYEeCKUX BEIIECTB),

CBONCTBa, NapaJOKChl
BO/Ibl, CTPOEHHE
BO/JIbl

6 [Tokazarenun 1 JlaGopaTopHasi | YMeHHe XapaKTepu30BaTh CBOMCTBA BObI

KaueCcTBa BOJBI. paboTa (XMMHMYECKHE CBOIICTBa OCHOBHBIX KJIaCCOB




HccnenoBanue Boabl
W3 pa3HbIX
HMCTOYHUKOB
JlaboparopHas
pabora Ne3
«Ornpenenenue
BOJIONIPOBOJHOM U
JUCTULIAPOBAHHOMN
BOJIbDY
JlabopaTopHas
pabora Ned
«Oxpacka
WHJIUKaTOPOB B
HEUTPAJILHOM cpeie»

HEOPraHUYECKHUX BEIIECTB),

Pasznea 3. SIBienu

51, MIPOUCXOAAIIMA

€ ¢ BelecTBaMM 2 4yaca)

7 Yucreie BemectBan | 1 Jlexuus. CdopmupoBaTh NOHATHUS O YUCTOM BEIIECTBE U
CMECH. OOcyxaeHue, | cmecu BEIIECTB
Knaccudukarms «MO3rOBOM YMeTh XapakTepu30BaTh CYIIHOCTh NOHATHI
cMeceid. HITYPM». YHCTHIC BEIIECTBA H CMECH U CIIOCOOBI
CnocoOsl IIpaxTrueckas | pasmeneHus cMeceit
paszeneHus cMecei: pabota 3aKkpenuTh MOHATHUS O YUCTOM BEIIECTBE U
JeWCTBUE MarHUTOM, CMECH BEIIEeCTB
OTCTanBaHWE,
¢dbunsTpOBaHUE,
BbINIapUBAHUE,
KpHUCTaJTN3alus,
JTUCTUIUTSIIMS.
[IpakTnueckas
pabota Nel «YwucTteie
BEIIECTBA U CMECH»
8 [IpakTnueckas 1 [TpakTrueckas | 3aKpenuTh 3HAHUSA O METOJaX OUUCTKU
pabora Ne2 « paboTa BEIIECTB OT TBEP/bIX YACTHII
OYKCTKA BOJBI U
BO3JlyXa OT TBEPJbIX
YaCTUID»
Pa3nen 4. OcHOBBI IKCIIEpUMEHTAJILHOH XUMHUH(6 YacoB)
8 [IpakTuyeckas 1 [IpakTnueckas
pabora Nel paboTa
N3yuenue cBouCTB
BEILLECTB: HAPEBAHNE Hcnonb30BaHre TPAKTHUECKUX U
BOJIbI, HA'PEBAHMUE 71a00paTOPHBIX PabOT, HECIOKHBIX
OKCHJIa KpEMHUS OKCIIEPUMEHTOB A1 A0KA3aTeNbCTBA
(V). BBIJIBUTAEMBIX MTPEITOI0KEHUHN; ONTCaHNe
9-10| Ipaktuueckas 2 TpakTuueckas | PE3YIBTATOB STHX paboT
pabota pabota
No2«M3mepenue
TeMIepaTyphbl

KHUIICHHS BOJBI C
MIOMOUIBIO TaTYMKa
TeMIepaTypbl U
TEPMOMETPA»
[IpakTnueckas

Hcnonp3oBanue MPAKTUYCCKUX pa60T JJIsL




pabota

IMO3HAaHHWA OKPYKAOLICTO MUpaA pa3JINIHbIX

No3«Omnpenenenne METOJIOB (HaONI0/IeHUE, H3MEPEHHUE, OIIBIT,
TEeMIIepaTyphl HKCIIEPUMEHT, MOJICTTUPOBAHUE U JIP.)
KpUCTAJUTU3ALUH

BEILIECTBA»

11 | ®usnyeckue u 1 Jleknus [To3HAKOMUTBHCS C BaKHEUILIMMU XUM.
XUMUYECKUE IIpakTnyeckas | nmoHATHUAMH: QU3NYCCKUE U XUMHUCCKUEC
siBieHUs. Beiaenenue pabora SIBJICHUS, XUMUYECKAasl PEAKIIHsl; YMEHUE
Y TIOTJIOIICHHE Teria IIpakTnyeckas | oTIWMYATh XUMHUYCCKHE PEAKIIMH OT
— MPU3HAK pabora (bu3nuecKuX SBICHUI
XUMUYECKOUN Hcnonb3oBaHne NpakTUYECKUX U
peakuuu 71a00paTOPHBIX PabOT, HECTOKHBIX
[TpakTuueckas SKCIIEPUMEHTOB JIJIsl IOKA3aTeIbCTBA
pabota Ne4 BBIJIBUTAEMBIX TIPEIOI0KEHUI; OTTUCAHNE
«IK30TepMUYECKas pe3yiabTaTOB ATUX PaboT
peaKIus»

[IpakTnueckas
pabota Ne5
«QHI0TepMUYECKas
peaKIus»»

12 | Xumuyeckue 1 KonnextuBHas | YMeHHE XapaKTEepH30BaTh OCHOBHBIE
MIpEBpAIICHHUS. pabora MIOJIOKEHHST aTOMHO -MOJIEKYJIIPHOTO yUEHUS,
XUMHUYECKHE KonnexktuBHasi | mOHUMATH €ro 3HAYCHUE
peaKkuu. pabora YMeHue coCTaBIISITh YpaBHEHUS XUM. PEAKIIUH.
XUMHYECKUE
YpaBHEHHUS.

Beinonnenue
TPEHUPOBOYHBIX
YIPAXHEHUH 110
COCTaBJICHUIO
ypaBHEHUH
XUMHYECKUX
peakuui

13 | Tunsl XuMHUYECKUX YMeHue onpeaensiTh peareHTbl U IPOAYKThI
peakuuit 1 peaKIuu; pacCTaBiIsITh KO3()(PUIIUEHTHI B
ITpakTryeckas IIpakTHyeckass | ypaBHEHMSX PEaKLIM Ha OCHOBE 3aKOHA
pabota Ne6»Turbl paboTa COXPaHEHHUS MaCChl BEIIECTB
XUMHYECKUX
peakuui»

Pa3nen 5. OcHoBBI pacueTHOH XUMHHU( SUacoB)

14 | Monp — eauHuIa 1 Pemenne YMeHue BBIUUCIIATH: KOJIMYECTBO BEUIECTBA
KOJINYECTBA 3a/aq WJIM MacCy M0 KOJMYECTBY BEIIECTBA WU
BelecTsa. MonsipHast Macce peareHToOB Ui NPOAYKTOB PEaKIUU
Mmacca.

15 | Beiuucnenus no 1 YMeHHe BBIUUCTATh MOJISIPHYIO Maccy 1O

XUMUYECKUM
YpaBHEHHUSM.

(I)OpMy.TIC COCOUMHCHUS, KOJIMYCCTBO BCIICCTBA,
00BbEM W MacCy Mo KOJIMNYCCTBY BCUICCTBA,




00BeMy M Macce peareHTOB WU MPOIYKTOB
peakuuu

16 | 3akon ABorajapo. 1 YMeHMe BBIUUCIATE: KOJMYECTBO BEIIECTBA,
MoutsipHbIii 00BEM 00BEM I MacCy IO KOJIMYECTBY BEIIECTBA,
ra3os. 00BbeMy MJIH Macce peareHTOB M MPOAYKTOB
OTtHocurenbHast peakuy; (HaxoauTh 00BEM rasa 1o
IJIOTHOCTb T'a30B. U3BECTHOMY KOJINYECTBY BeIlleCTBA (U

MIPOU3BOAUTH OOpPaTHBIC BHIYUCIICHHUS))

17- | Pemenue 2 Pewenne YMeHue: XxapakTepu3oBaTb XUMHYECKUE

18 | akCepHMEHTAIBHBIX 3a1a4 CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX
3a/1a4 110 TeMe BELIECTB; OIPENEIATh IPUHAAIEKHOCTh
«IIpakTUKyM 110 BELIECTB K OINPEAETICHHOMY KJIaccy
H3Y4YEHUIO CBOMCTB COEIMHEHUI COCTaBIATh (POPMYIIbI
BEIIECTB OCHOBHBIX HEOPraHUYECKUX COCTUHEHNN N3YICHHBIX
KJIaCCOB KJIaCCOB
HEOPraHMYeCKUX
COCTMHEHUH »

Pa3nes 6. OCHOBBI JIEKTPOJTUTHYECKOMH qucconHannu(8 yacoB)

19 | IlpakTHueckas 1 [IpakTuueckas | McciaenoBarh 3JIEKTPOIPOBOJIHOCTH BOJIBI B
pabota Nel pabota 3aBUCHUMOCTH OT CIoco0a €€ OUUCTKH
«OuncTKa BOIBI OT
PacTBOPUMBIX
IpuMecen»

20 | Dmexrpomutudeckas | 1 Jlexums 3HaTh ONPEAEIICHUS TOHATUHN «AJIEKTPOJIUTY,
IUCCOLAIUSA — «HEINEKTPOIIUTY, «AJEKTPOIUTHYECKAs
TJIaBHOE YCJIOBHE JCCOLIAAIUS
MPOTEKAHUS pEeaKIUA
B pacTBOpAx.

21 | Dmexrpomutudeckas | 1 «Mo3roBoi 3HAaTh onpeAeeHUS MOHATUN KKUCIOTa,
JMCCOLIMAIUS KUCIIOT HITYpM», «OCHOBAHHE», «COJIb» C TOUKH 3PEHUS TEOPUU
, IIIEJIOYEH M COJICH. OO6cyxaeHne ANEKTPOUTUYECKON TUCCOLMalUU. YMETh

00BACHATH OOIIME CBONCTBA KUCIOTHBIX U
HIEJIOYHBIX PACTBOPOB HATMYKEM B HUX HOHOB
BOJIOPOJia ¥ TUAPOKCHU]L - HOHOB
COOTBETCTBEHHO, a TAK)XE COCTABIIATH
YpaBHEHUS 3JIEKTPOIUTHUECKON JUCCOLUAIITU
KHCJIOT, OCHOBaHUH U COJIEH.

22 | Ipaktuueckas 1 [Ipaktnueckas | [IpommuttocTpupoBaTh S3KCIIEPUMEHTOM
pabota Ne2 paboTa KJIaCCH(DHMKAIUIO BEIIECTB Ha 3JICKTPOIUTHI U
«QNEKTPOTUTHYECKAS HERJIEKTPOJIUTHI
JICCOLIAAITUSD)

23 | IIpaktuueckas 1 3aKpernuTh NOHATUS «CUIBHBIN» U «CIIa0BI»
pabotaNe3 3JIEKTPOJIUT.

«CunbHble U crnalbie
AIIEKTPOJIUTHI

24 | TlpakTuueckas 1 HNMeTb npeacTaBiaeHue o posiv TEMIIEpaTyphl B
paboTtaNed» 3IEKTPOJIUTUUECKOU JTUCCOLIAIIUN
Bnusaue
TEMIEPaTyphl Ha
JUCCOIUAIIAION

25 | [IpakTuueckas 1 [IpakTnueckass | MimeTh mpeacTaBieHUe O BIUSHUU
pabota Neb pabota KOHIIEHTPALIMK PacCTBOPA ANEKTPOJIUTA Ha €T




«Bnusauue

SJICKTPOJIUTHYCCKYIO JUCCOHAILINUIO

KOHIICHTPAIUN
pacTBopa Ha
JIMCCOLIUALINIO»

26 | Pemenue 1 Pewenne YMeTh OCYIIECTBISITh XUMHUUECKHUE OTIBITHI HA
AKCIIEPUMEHTAITLHBIX 3amaq 3HAHHME KAYEeCTBEHHBIX PEAKIIHIA; COCTABIIATh
3a/1a4 110 TeMe MIOJIHBIC U COKPANIEHHBIC MOHHBIC YPAaBHEHUS
«QNEKTPOTUTHYECKAS HEOOpaTHMBIX PEAKIIUi U Pa3bICHATH UX
JICCOITAITUSD) CYITHOCTh. XapaKTepU30BaTh YCIOBUS TCUCHUS

peakui, AyIUX 10 KOHIIA, B PACTBOPAx
AJIEKTPOJIUTOB

Pa3nen 7. [IpakTUKYM 10 H3YYEHHIO CBOICTB BEIECTB OCHOBHBIX KJIACCOB HEOPraHHUYECKHX

coequHeHuii( 7 4acoB)

27 | Oxcunusl: 1 Kpyraslii cTon, | YMeHHe Ha3bIBaTh COSMHEHMSI U3YYE€HHBIX
KJ1acCU(pUKaIHS, H/p. KJIaCCOB (OKCHUJIOB); OTIPEAETATh
HOMEHKJIATYpa, NPUHA/JISKHOCTD BEIIECTB K OMPECTICHHOMY
CBOWCTBA, KJIACCY COCMHEHUN (OKCHUIaM);

MOJIy4€eHue, XapaKTepU30BaTh XUMHUUYECKUE CBOMCTBA
MIPUMCHCHHE. OCHOBHBIX KJTACCOB HEOPraHWIECKUX BEIICCTB
JIaGopaTopHBIi ONBIT (OKCHJIOB); COCTABIIATH (DOPMYJIBI

Nel. HaGmonenue HEOPraHNYECKUX COCTMHEHUN U3YUYEHHBIX
pacTBOPUMOCTHU KJIaCCOB (OKCH/IOB)

OKCH/JIOB aJTFOMUHUS,

HATpUsI, KaJIbLUS U

M€ B BOJIE.

28 | 'uapokcuabl. 1 Jlexmust YMeHue Ha3bIBaTh COCAMHECHUS U3YUCHHBIX
OcHoBaHus: KJ1acCOB (OCHOBaHMI), OTIPEICTSATh
KJ1acCU(pUKaIMS, MPUHA]ICKHOCTD BEIIECTB K ONpeAeICHHOMY
HOMEHKJIaTypa, KJIacCy CO€AMHEHUN (OCHOBAHUSM)
MOJIy4YeHHE.

29 | [IpakTuyeckas 1 [Ipaktnueckas | ChopmupoBaTs npeacraBiieHue o PH kak o
pabota No2 « pabota XapaKTEPUCTHUKE CPeJL
Onpenenenne PH
pacTBOpPOBY

30 | IlpakTuueckas 1 W3y4uTh CyIIHOCTH peaKkIui HeHTpaaInu3aluu
pabota Ne3
«Peaxkius
HEUTpanu3anuu
B3aumoneicTtBue
TUAPOKCHUIA HATPUS C
COJISTHOM KHCIJIOTOM»

31 | Kucnotsr. Cocras. 1 KomnekruBHast | YMeHHE HA3bIBATh COSMHEHUSI U3YYEHHBIX
Knaccuduxkarus. paboTa KJIaCCOB (KHCIIOT); OTIPEAETSATh
Howmenknatypa. MPUHA]IEKHOCTH BEIIECTB K OMpPeAeICHHOMY
[TomyueHue KUCIOT. KJIACCy COeTMHEHHH (KHCIIOT); yMEHHUE
XuUMUYEeCKue COCTaBIIATH (POPMYITBI HEOPTaHUYECKUX

COCIUHEHUN HN3YYCHHBLIX KJIACCOB
YMeHue CoOCTaBIATh YpaBHCHUSA XUMHUYCCKUX




CBOMCTBA KUCJIOT
JIabopaTopHBIi OTBIT
Ned
B3aumopeiicterue
METaJUIOB (MarHus,
IMHKA, )Kele3a,
Me€JI1) C pacTBOpamMu
KHCJIOT

peakuuii, XapakTepU3yOIINX XUMHUECKUE
CBOMCTBA KUCJIOT; YMEHHUE PACIIO3HABATH
OTIBITHBIM ITyTEM PACTBOPBI KMCIIOT U LIEJI0UEH

32 | Coun. KonnexkruBHast | YMEHHE COCTABIATH (POPMYITBI
Knaccudukarms. pabora HEOPraHWYECKUX COCTMHEHUN U3YUYEHHBIX
Homenknarypa. KJIacCcOB (CoJieli); yMEHUE Ha3bIBaTh
Crioco0bl noTy4eHus COEIMHEHUS U3yUEHHBIX KJIacCOB (coJeil);
coJieit OTIpE/ICISITh MPUHAIIC)KHOCTD BEIIECTB K

OTIpeIeTICHHOMY KJIaCCy COSAMHEHUH (Coieil);
YMEHHE COCTaBIISATH (POPMYIIbI
HEOPraHMYECKUX COEAUHEHMI

33 | CaoiictBa coieit KonnexkruBHas | YMeHHE XapaKTepHU30BaTh CBOMCTBA

pabora W3yYCHHBIX KJIACCOB HEOPTaHMUYECKHIX BEIIECTB

(comeit); yMEHHE COCTABIISITH YPaBHEHUSI
XUMHAYECKHX PEAKINH, XapaKTEePHU3YIOIIHX
XUMHUYECKHE CBOMCTBA COJIEN

34 | Ypok o6o0menue ITonBeneHne UTOroB




2.
3.

4.

HepequL AOCTYINHBIX HCTOYHUKOB nmbopMam/m

[Tpu pa3paboTke u peanu3ayu padoyei MporpaMMbl HCIIOIB3YIOTCS yueOHbIEe TTOCOOUSI:
labpuensn Xumusa 8 kinacc YueOHUK 7151 00111€00pa3oBaTeIbHBIX OpraHu3anuii - M.:
[Ipocemenue.

INabpuensn . Xumusa9xmacc.-M.:poda.2021/leBsarkun B.B.

Xumust Ui mro6o3HaTenbHBIX.—Spocnasib.: Akagemus K,Axanemust Xomnmunr,2000
Kykymkun F0.H.Xumus Bokpyr Hac.-M.:Bricmasimkona,1992.

5. FOmuur A.M. Xumus B 66ty M.: Xumus. 2003

6. FOnmun A-M. Xumus ansg Bac.M.: Xumus.2019

7. Ucnonp3oBaHue HUPPOBBIX JIabopaTopuil mpu 00ydeHnn XUMUH B cpeaneiimkone/ becnanos I1. U.
Hopodee M.B., XKwmun [I.M., 3umuna A.U., OpxexoBckuii [I.A. — M.: BUHOM. JlabopaTtopust 3HaHUH,

2014. —229.c.
8 Caiit ®UIIN. OTKpeITHIN OaHK 3amaHu UT GOPMHUPOBAHUS €CTECTBEHHO-HAYYHOW TPAMOTHOCTH.

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

9. Caiit MI'Y. IIporpamma Kypca XHMHH JJIs1 y9aniuxcsi 8—9 KiraccoB 001meoopa3zoBaTeabHON

mkoJsl. http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

10. Caiit Ennnas kosutekius udpoBsIx 00pa3oBaTeabHbIX pecypcos.http://school-

collection.edu.ru/catalog



https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog
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