OT3bIB
opHINAILHOTO onnoHenTa Ha auccepraunio Maxmagamunosa Maxmajaaim
Hasuposnua «MeToaAnuecKkHe OCHOBbI HCHOJIL30BAHUS YPABHEHHH W
HEPABEHCTB  NPH  H3YYEHHH  XHMHH  KaK  CPeACTBA  peajin3auun
MeKNpeIMeTHbIX c¢Bsizell 8-9 kiaccoB» npeacraBjeHHYI0O  HAa COHCKaHHE
Y4€HOIl CTeneHn KAaHJAHAATA NeJarorHvyeckux Hayk Mo CHenHaaIbLHOCTH

13.00.02- Teopusi 1 MeTOANKA 0OYUEHHSI H BOCITHTAHUS (XHMHSI)

IIpe/iMeThl eCcTeCTBEHHO-MATEMATUYECKOIo LKA AaloT yYaluMCsl 3HaHHUs O
MaTepUaIbHOM €JIMHCTBE MHUpa, O MpUPOZE, O TMPHUPOJAHBIX pecypcax M HX
HCII0JIb30BAHUN B XO3SHCTBEHHOH JlesTeIbHOCTH yenoBeka. OOume yueOHO-
BOCIHTATEIBHBIC 3a/Ja4M 9THX [IPEJMETOB HalpasieHbl Ha: (opmupoBanue
JIMANIEKTHKO-MATEPHATUCTHHECKOTO MHPOBO33PEHMS; dbopmupoBanue
HONMTEXHUYCCKUX 3HAHUH M YMEHMH Y4YalllMXCsl; BCECTOPOHHEE IapMOHHYECKOE
Pa3BUTHE JTUUHOCTH.

M3yvenne Bcex MpeMETOB €CTeCTBEHHOHAYYHOTO [MKJAa B3aMMOCBS3aHO C
Kypcom martemaTtHku. Matemaruka 1aeT yuqaluMmcsi CHCTeMY 3HaHWil M yMeHuil,
BAAHBIX JUIS M3YYCHUSE CMEKHBIX JMCUMIUIMH ((DU3MKH, XHMHH, 4YepucHus,
TPY/IOBOTO OOYHEHHS W JIp.), @ TAK)Ke HEOOXOAMMBIX B MOBCEIHEBHONH KH3HH M
TPY/I0BOMH JICATEILHOCTH YeJloBEKa.

Ha ocnoBe 3Hanmuii XUMHYECKHMX 3aKOHOB Y yuaumxcs hopMupyioTes
ob1enpe/IMeTHbIC pacueTHO-H3MepHTebHbIe yMenus. [lpu stom pacKpeiBaeTcs
NPAKTHYECKOE NPUMEHEHHUE TOJIYHaeMbIX yHallMMHCS M 3HAHMI U yMEHMH, 4To
crocobeTBYeT (HOPMHUPOBAHMIO Yy YUALIMXCS JKH3HCHHONO ONbITa W HAYYHOIO
MHPOBO33PEHUSI.

Onnoit n3 pakHeiimx ueneii obyuenns ssnsercs BbipaboTka yMEHHI
BOCHPOMSBOIUTE W NPUMEHATL NOJIYHCHIBIC 3aKPEIUICHHBIC 3HAHMS B PAZIHUHBIX
BU/IaX y4eOHON JIesTe/IbHOCTH, Cdpopmuposatiiibie HaBbikn GyIyT NpH HTOM

BLICTYNATh, C OAHOM CTOPOHbI, KAK Pe3yibTar o0yueHus, a ¢ Apyroii — Kak cnocod



JIOCTHAKEHHS 3TOI0 pesyjibTara. Me)KnpchC'mme CBSA3M B JJTaHHOM cCJiy4dae Urparort
ocobyio poib. [lpumeHenune 3HaHWH U3 JAPYTUX JHCHHIUIMH CBHACTEIBLCTBYET O
HAJINYUK THX 3HAHUH, MPOYHOCTH HMX YCBOCHHA, c(hOpMHPOBAHHBIH YMEHHH H
HABLIKOB 06palumma K 3HaAHWUSM JIPYIHX JIACIHMIJIMH U JJOCTHITHYTOM pE3yJibTaTe.
ITH YMECHHA W HABBIKH 3aKpeIsoTCs Yepes UCIOJIB30BaHHEe IMPUKIIAJHBIX 3a/1a4 B
NnpaKTuKe [penojiaBanusi MaTeMaTHKH. Me)!(ﬂpe}lMeTHble cBa3u  Haubolee
VCrEeNIHbl, KOrjla yqainecs: caMocTosTeIbHO YMEIOT MPHUMEHATh 3HaHHs pasHbIX
[PE/IMETOB B YHeOHOH W IPAKTHYECKOH JIeTeIbHOCTH.

B coBpeMeHHOM JANAAKTHKE TEXHOIOTHs MEKIPEAMETHbIE CBA3H ABIIACTCHA
OMHIM M3 KJTIOUEBBIX 2JIEMEHTOB M TNpHBJIEKAaeT BHUMAHME COOOLICCTBA
nperno/asaresneii He Toabko B Ta/UKHKHCTaHE, HO M 33 PyOeKoM. B ocHnose
MEKIIpE/IMETHBIE ~ CBS3M  JIKNT  HCNOJIB30BAHUE  CMELMAIBHON  MOACIH
XIMIUECKIX 3a/1a4 B mpoliecce 0OyueHnst T aHaIn3a, BbIABJIEHHs TPoOIIeM,
MONCKA AJbTEPHATHBHBIX PELICHNI W TNPHHATHS HAWIYULINX BO3MOKHBIX
peleHnii.

AKTYajbHOCTb HCCIIe/I0BAHNS 00yc10BIIeHA 3HAYNTEIbHBIMI
M3MEHEHMSMH  CIIPOCA  HA  BBITYCKHMKOB  HIKOJX ~ CO  CTOPOHBbI
npodeccHoHaIbHOro COODIIECTBa, 00pa30BaATE/IbHOI 1 COLMATBHOM CPe/Ibl.
Cucrema obOpasosanns PecnyOmuku Tajuknkuctan npereprena HECKOIbKO
peopMm, 0/1HOH M3 KOTOPBIX SBIACTCA INEPEXOA K MOJIEPHH3NPOBAHHOIM
cucreme oOpazoBanms, e 6a30BbIM EMEHTOM SBIISETCS ECTECTBEHHOM N
HAYYHOI IPAMOTHOCTH YUaLIIHXCA.

Kpome TOro, InoBBIILICHHE ECTEeCTBEHHOH M HAyyHOH TI'PaMOTHOCTH
yualxcs — 3aBUCMT  OT  HEOOXOAMMOCTH  peajin3aliiu MOJIOKEHHI
rOCY/IaPCTBEHHOT0 0OPA30BATEILHOTO CTAHIapTa.

Lleab mceaen0oBanus COCTOMT B paspaboTKe TEOPeTHUECKHX OCHOB  H
0COBRHHOCTH HCIO/IB30BAHMN YPABHEHMH 1 HEPABEHCTB MPH 00y CHIH XHMHH
B 89 gnaccax. AaTh METOJAMUECKHE pPEKOMEHAAuUMH O  PeaIM3allii
MEKITPE/IMETHBIX CBA3eil MaTEMATHKH ¥ XMMHI B CPE/IHEIT LIKOJIE H PACKPLITH

OCHOBHBIC TYTH COBECPUHICHCTBOBAHHNA 1npounecca O6ylleHPlﬂ C TOMOLIBIO

MEKTIPE/IMETHBIX CBSA3EI.










ABTop YOEKAEH, MPUMEHEHHE MEKTPEJAMETHBIX cBfA3eil yKasplBaeT Ha WX
JAOMHHMPYIOLIEE M0I0KEHHE W BCTYILIEHNE B KA4CCTRE JICHCTBEHHBIX MEXaHNU3MOB
W MHCTPYMCHTOB B PyKax yuHTelisi, KOTOpbIC 103BOIAIOT npo0yxk/1aTh yHaluxcs K
MOMCKY TBOPYECKHX MMOJAX0A0B H CTPEMIICHHIO BOCIOJIL30BATBCA BCEM apceHa/ oM
CBOMX 3HAHMl, HABHIKOB M YMEHHii C LeNbl0 JIOKa3aTh €JAMHCTBO MPUPOJILI M
nojulepKaTh HHTEPEC K MO3HAHHIO OCHOB IMCIMILTAHDI XHUMHH.

Bo rropoii rnase «MeTojn4ecKne 0COBEHHOCTH MCIONb30BAHUs YPaBHEHHH
M HepaBeHcTB B Ipolecce oOyuenus XumMuM 8-9 KJIaccoB» paccMOTpeHbI
ClIeAYIONHEe  COCTABIAIONINE OCHOBBI METOIMYECKON JIeATEIbHOCTH: IyTH H
CpeJICTBA  MCI0JIb30BAHUA ypaBHeHWii W HEpaBeHCTB Ha ypOKaxX XHMHH 8-9
K14CCOB. MCIONB30BaHHe YPABHEHUI M HEPaBeHCTB MPH PEIICHHH XMMHYECKHUX
qaay  TOBBILIEHNHOM  TPYAHOCTH,  ONMbBITHO-OKCIEPUMEHTAILHAMN nmpoBepka
[pe/utaracMoii MEeTO/IMKH, H KPYXKOK 110 XUMHH, KaK (opMa BHEKIIACCHOH paboThI.

ABTOP JIHCCEPTALIMOHHOI Pa0OTBI CIIPABE/UTNBO OTMCHACT, 4yTO pelIeHHe
CHMHYCCKHX 3ajlay SIBJASeTCsl OJIHMM H3 3BeHBEB INPOYHOIo YCBOCHHA yueOHOro
varepuaia, Tak Kak (GOpMHpOBaHHE TEOpHii M 3aKOHOB, 3aIIOMHUHAHWE MPaBUIl
dopmys, cocTaBIcHHE ypaBHEHMI  peakl|il  IPOMCXOAMT B JICHCTBHH.
OrMmeuaercs, 9TO B [poliecce 3aHsTHH HE BO3MOKHO peuiath BCC BHJIbI
CHMHUECKHX 3a/1au ¢ MaTteMaThyeckim coziepxannem. Iloatomy MaxmajiaMMHOB
M. H. nipejularaer opraHu3oBaTh MEKITPEJAMETHBIA KPY’KOK XHMUH H MaTEMAaTHKH.

B kpykKax y4allWics He TOJIbKO CaMH oOyualorcsi, pa3BUBAKOTCA, HO H
CTAHOBATCS TPONAaraHJMCTaMi HayKH, OHH HCTILITBIBAIOT MOTPeOHOCTL MOACTHTLCS
CHOMMI 3HAHMAMH C TOBAPUIIIAMH M 3aHHTEPEcOBaTh HX CBOCH paboToii.

IIpy  opranu3alul  KpyKKOBO#H paboThl, NpeXkje BCEro COCTABISAIN
NPOrpamMMy W IUIaH 3aHATHH (NPOBOIAT TPH pasa B mecstl). Tlpu stom asrop
peKOMeHlyeT — y4MThIBaTh 3HAHMS YYalUXCs, [MONyUCHHbIC [IPH  H3YHCHHH
npupojiose/icius, (GU3MKH W JIPYTHUX MPE/IMETOB. Hanpumep, maremarHueckas
NOJAr0TOBKA Yy4allMxcs JaeT BO3MOMKHOCTH [POBOANTD paboty ¢ rpadukamu u

pelarh KOJIMYECTBEHHBIC 3a/1aYH C NPUMEHEHHEM [1POLICHTOB H l'lpOl'lOleHﬁ .



OnbiT pabotel B KpyKKe 10 MEK-IPEAMETHBIM BOIPOCAM XHMHH M
MAaTeMaTHKH TI0KA3bIBACT, YTO y4valiuecs npuodperaioT yCTOHYMBBIA MHTEpeC K
XHUMHH B MaTeMaTHKe, WX 3HAHUS [0 ITHUM Npe/IMeTaM CTaHOBUTCS OCO3HaHHee W
pouHee, IIPAKTHYECKHE HaBbIKU-pa3HooOpasHee u CoBepllIeHHEe.

B uensx nposepku runotresbl NMpoBEJCH T1€1arorH¥eCcKHil KCIEPUMEHT.
JLst ckBo3Horo HaGuoieHns aBTOp BRIOPAIH 110 YeThIpE rpy bl ydaumxes 8 — 9
kjaccoB. COracHo MCXOJIHBIM JIAHHBIM, YCIIEBAEMOCTh MO XUMHH B 9THX KJlaccax
ObLIO NPUMEPHO OIMHAKOBOM, YTO HCKIIOYAET BO3MOKHOCTH BIIMSIHUS Pe3ysibTaTy

IKCIIEpUMEHTA.

Menonb3osanust ypaBHeHHIT U HEPABEHCTB MPH PELICHUE XHMHYECKHX 3a/1a4
MOBBIICHHON CJIOKHOCTH — KaK Cpe/ICTBA pean3allii MEKIPE/JMETHBIX CBA3eH
MOBBLIIIACT 3HAHHE, YMEHHE H HABLIKOB yHaIIMXCsl, YTO CIOCOOCTBYIOT MMOBbIILICHHE
KOMINETCHTHOCTH  yyamuxcs. llpn  sTtoM  ywammecs  J1OJKHBI  OBJIANETh
CHC/YIONIMMH  3HAHUSAMM M YMEHHMSIMHM: YMETh [IPOM3BOJIMTL pacyersbl I10
XUMHYCCKHM  (OpMYJIaM M yPaBHCHHAM; BbIYHCIATH KOJMYECTBO TIPOAYKTA
peaKilMi, €CJIM JIaHbl JIBa UCXOAHBIX BEIIECTBA, O/IHO X KOTOPBIX IaHO B M30bITKE;
BLIYHCISTL KOJMYECTBA MPOJIYKTa PEaKLHH, €C/IM MCXOJHbIE BEIIECTBA HMEIOT
MPUMECH HIIH JlaHbl B BWJIE PacTBOPOB pPa3jIMUHBIX KOHUEHTPALMi; yMeTb
MPOM3BOIMTE PACHETbl PACTBOPOB Pa3HBIX KOHIEHTPAlMii; pacueThl pacTBOPOB €
VUETOM [LUIOTHOCTEH pacTBOPOB M HAJMYHMS KPUCTA/UIM3AIMOHHON BOJBI; pellatTh
34144 TIPH YCJIOBUSIX, OTIHYAIONINX OT HOPMAlIbHbIX; HAXO/MTh MaccoBble JIOJH
HIEMEHTOB; TIPOU3BOJINTH pacdeTbl ¢ HCIOJL30BAHHEM TOHATHH XHUMHYECKOI
KMHETHKH; pelaTh 3aJa4yd C MCrO/Ib30BAHHEM CHCTEMBl YPaBHCHMIH; peluarh
31244 1HOBLITIICHHOTO YPOBHS CJIOKHOCTH.

Taxkum 06pa3zoMm, CpaBHUTEILHBIA aHAIM3 M0KA3bIBACT, YTO HCIOb30OBAHKE
YPABHEHMIT M HEPABEHCTB Ha YpOKax XMMHM  CIIOCOOCTBYET KauyeCTBEHHOMY
YCBOCHWIO  3Hanui, (GopmupoBannio  0a30BBIX  KOMINETEHIHH, MOBbIIACT
CCTECTBEHHOHAYHHYIO IPAMOTHOCTL M MO3HABATENILHYIO AKTHBHOCTh IKOJILHHKOB

yepes camoodyueHne U caMocTosTebioe JloObiBanKne 3Hannit (tabi.s, puc. 2).







3HAHNA, YMCHMSI, HABBIKM B PEaJILHBIX KNU3HEHHBIX YCIOBHSAX, TAKKE IPH
perienun  mocraBiaeHHblXx  npobiem. B xoge  npoBeaeHHs  ONBITHO
HKCIEPUMCHTAILHONH paboThl y 00yuatommxcs chopMHpOBAHBI XUMHUECKHE,
NPE/IMETHBIC, COLMATbHBIE KOMMETEHIIMH.
Hapsuty ¢ 9TuM, HAMH NpeUIaraloTcs HEKOTOPBIC 3aMEUYaHMS:

|. Kak M3BECTHO, MOPOI0 Td HJIM MHAS XHUMHYECKas 3ajaua  MMCCT
MHOKECTBO BAPHAHTOB PELICHUN, HM3-3a YEro TNMPOMCXOAAT 3aTPYAHCHH:A B
BBITIOJIHEHNE PellelnH TocTaBieHHbX 3a4ad. C a1oil npobieMoii HanpsaMyio
CBA3ANO  MCHOJIb30BaHME  AHO(PAHTOBBIX — YPABHEHHH  NpH  PEILCHHC
XIMHUeCKHX  3ajau.  Oppako, asrop B CBoeil pabore HE MBITACTCS
pazobpaThes B TAKHX yPaBHEHHIl 1 HCMOJIL30BATH X MPH PELICHHH /14

10  XHMHH.

2. ABtopy, ciejpoBano Obl Hapsjly € OTHOCHTEJBHO [MPOCTBHIMH
sajauaMu Ha yeranosjienue Gpopmyll, HaXOXKICHHE cOCTaBa cMecei, B CBOCi
JMccepTaliiK IPHBECTH  3a/lad Ha XMMHYECKOe paBHOBECHE W pacTBOPAX,
Ha KMHCTHKY M MEXaHM3Mbl Peakiuii, KoTopble MOryT OBITh HCHOIb30BaHBI
npH oprasu3aimum CaMoCTOSITIILHOM paboThl ydauuxcs
o61cobpa3zoBarebHbIX MKOJI, 0CO0EHHO € y4YeToM TOro, 4To Oasoi s
TAKHX 347a4 4acTo CJAykKaT BaKHEHIIME TEXHOJIOrHYECKHE [MPOLECChI
XUMHUYECKOH MHAYCTPHH.

3. Ha wnam B3rjsi, ayumie Opito Obl eCaM HaApsay ¢
CTAHJAPTHBIMY 3a/auyaMi B NPHIOKEHHE JHCCEPTALHH  TIPHBOJHIH
Ja/1auM. [PEeTaraBiinecs Ha BCTYMHTEAbHBIX JK3AMCHAX H B NOC/ICAHNE

rOJibl Hda XMMHYCCKHAX OJINMITHALdX (H'dlll’lOH'dﬂbelX 1 Me)KllyH'deﬂHblx).

4. B rekcre asropedepara M JIMCCEPTAllMK  BCTPEHAIOTCS TEXHHUECKHE M

rpaMMaTH4yCCKHE o1mubKH.
O 1nako BBIICYKASAHHBIC HE3HAUMTECIBHBIC  3aMCUaHms  HHUKOHM

00pa30M HE CHIKAIOT HAYUHO-TEOPETHUECKYIO U TPAKTHUECKYIO LEHHOCTD
JIAHHOI'O HCCIC/IOBAHMS, [Tosrromy, JIMCCEPTALIMOHHAS pabora
Maxyazavuiosa Maxmagaian Hasznposuua, npejicraBjieHHas Ha COMCKAHHE

y‘lCIIOﬁ CTCIHEHH KaHAMaaTa [eJarormyeCKkHx HaykK, OTBEUACT TpeﬁOB'dlll'lﬂM






