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BBenenue

Kakux TONBKO MpauHBIX OIEHOK COCTOSIHUSI IIKOJBHOTO OOpa3oBaHUsI HE
BCTPETULIb CETOAHS. YTO K€, MO-BUAMMOMY, Mbl JEHUCTBUTEIBHO JOUUIM MO
KPUTHYECKOM OTMETKH, €CIIM JaXX€ CpEellM MperojaBaTeiei MOsSBUIOCH MOHSTHE O
«CyMepKax IMpOCBEHICHUS», Yy OPraHU3aTOpOB OOpa30BaHHsA BO3HUKIA MbBICIb O
HAJBUTAIOIIEICS OMACHOCTH «MHTEJUIEKTYalIbHOTO OCKYJIeHHs» Hapoaa. Hepenko, Ha
BOIIPOC, OOpAIICHHBIM K CTaplICKJIACCHUKaM, 00 WX YBIEYEHHUSX MBI TOJIy4yaeM
OTBET, B KOTOPOM W3 MEpPEYHs IIEHHOCTEH HWCKIIOUECHBbl KHHUIa, 3HAHUA, IIKOJA,
KOJUIEKTHUB TOBApHILEH MO Kiaccy.

Koneuno e, 3a TakMMU OIIEHKaMH CKPBIBAETCS BOBCE HE MaHWKA, HO, MPEXKIE
BCET0 BO3BpPAIllCHHOE MYKECTBO MPU3HAHUS CYpOBOM pealbHOCTH. B camom pene,
BOJIHA 32 BOJHOM MOCTYMAlOT CEroJHA MPEIJOKEHUS O IMyTAX BBIXOJA U3
cinoxuBiueiics curyauun. OpHa 3a Jpyrol MNOSBISAIOTCS HOBBIE KOHUEMLIHUH
«IIKOJBHOTO €CTECTBEHHOHAYYHOrO0 O0O0pa3oBaHUS», «ONTHUMHU3ALMHU COJEpPKAHUSI
y4eOHBIX MPOTPAMM IO XUMHUHY», «0a30BOTO MHHHUMYMa IIKOJBHOTO XHMHUYECKOTO
o0pa3oBaHusA» M, TJIABHOE, «IOCTPOCHUSI O0yYeHUS XMMHH HAa OCHOBE JOCTHKCHUUN
COBPEMEHHON HayKW», JJABUHBI 3JIEKTUBHBIX KypcoB. Hero emnie HegocTaeT?

MoskeT ObITh, MBI COMBAEMCSI C MaruCTPAIBHOTO MyTH HA KaKO#-TO TOOOYHBIH,
HO HaM MPEACTABIAECTCSA, YTO CpPEAU NPUOPUTETHBIX MEp, NPEIIPUHUMAECMbBIX
CETOJHS M0 peadWINTAllUK COCTOSHUSI 00pa3oBaHUs, IBHO HEJIOCTATOYHO YEISIETCS
BHMMaHUs (€CIM HE CKa3aTh pe3dye — IOYTH BOBCE HE MPUIIAECTCS 3HAYCHUS)
JICHCTBEHHBIM MeEpaM [0 TyMaHHW3aluu oOpa3oBaHus. Peubr wmmer HE TPOCTO O
BOCIIUTATEIbHOM KOMIIOHEHTE OO0Opa30BaHUsl, HE O BEYHOM JIO3YyHI€ €IUHEHUS
BOCITUTAHUS M OOy4YEHUS W HE O BCEOOIEM YBJICYCHHHM TEMOUW rymaHuzamnuu. Peub
UIET O pEUIeHUU TpUeANHON 3agauu. Bo-mepBbIX, O MpeBpallleHUH Y4eOHOI
JOUCLUIUIMHBI U3 MHOTOKPATHO «YCOBEPLIIEHCTBOBAHHOTO» U «ONTHUMHU3UPOBAHHOT O

Ha6opa IOTOBBIX MCTHH, IIOABUBHINXCA HCU3BCCTHO, KaK M OTKYJa4, B HAYKY. A HayKa
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— 9TO OTHIOJAh HE TOJIBKO COBOKYITHOCTH (DOPMYJ M 3aKOHOB, 3TO, TPEKIE BCETO
TPyJIOBasi YeJOBEUECKask JCSITCIbHOCTh IO TPOU3BOJCTBY 3HaHWU. Peub umpaer, Bo-
BTOPBIX, O PaAUKaJIbHON MepecTpoiike (M TOXe 00 0YEeIIOBEUEHUH) YYallErocs, O €ro
MPEBPAIICHUN W3 3allOMHHAIOIIETO YCTPONCTBA B aKTHBHOT'O YYaCTHUKA COOBITHIA,
MPOUCXOMAIINX B CHCTEME «Hayka — o0Opa3oBaHHE», CO BCEMH €ro
WHIUBUYaJIbHBIMU YEJIOBEUYCCKUMHU OCOOCHHOCTSIMU M JIOCTOMHCTBaMU. Peub muer,
HAKOHEI, O TPEBpAlICHUU TeJarora M3 IMEpPeaaToYHOr0 MEXaHW3Ma, JACHCTBUS
KOTOPOTO 3alporpaMHpPOBAaHHBI y4eOHOW MpOrpaMMoil W YYeOHHKOM M TIOTOMY
CKOBaHHbBI M  OTYYXJIGHBI OT JIMYHOCTH  YydYallerocs, B  4YeJOBEKa C
TPYAHOPOPMUPYEMBIMH, HO B BBICIICH CTENEHU OJIATOPOJTHBIMUA KadyeCTBAMU
YBJICYCHHOTO U YBJICKAIOMIETO 3a COOOW CIEJONbITa - ECTECTBOMCHIBITATENSI U
HACTOSIIET0 HH)KEHEPa YeJTOBCYCCKUX JIYIIL.

CoBepIICHHO OYEBHJIHO, YTO 3aJauyd 3TH HEBEPOSATHO TpyaHbl. Kak OBl He
ONTUMHU3UPOBAIN U HE COBEPIICHCTBOBAIN YUEOHBIE MPOTPAaMMBbI M YICOHHUKHU, TaCysI
«C Yy4e€TOM HOBEWIIHMX TOCTHKEHUM HAyKW» KOJOAY KapT C Ha3BaHUSIMHU Pa3lielioB
XUMHUHU, COKpallas WJIM YyBEJIMYMUBAs OTIEIbHBIE pa3ieiibl, OTBOJsS OOJbIIE WIH
MEHBIIIC BpEeMEHHU Ha CaMOCTOSITEIbHYIO pa0oTy ¢ pa3OyXIIUMH Y4eOHUKAMU, MbI HE
CMOXeM O00€CTeUYnTh TBOPYECKOE BOCIPUATHE MaTepualia, TaKk Kak OH [0 —
IpPEe)KHEMY OCTaeTcsi HaOOpOM OTOPBAHHBIX OT YEJOBEKA TOTOBBIX BBIBOJOB. A 3TO
Kak Hekorga yteepxaan . . MenaeneeB, yHUUTOXKAET BCIKUNA «AyX MBITIIMBOCTH,
CO3/aeT «IMOKOPHOCTH (PaKTy» M OTBpaIllaeT ydamierocs or mkoibl. Emie B mepuon
dbopMupoBaHUS IIKOJbI HOBOTO BpPEMEHH TaKOW CHoco0 o0OydeHHs Ha3bIBad
MOATOTOBKOW  OOJIBAHOB, CIOCOOHBIX CTaTh 0€3 CYIIECTBEHHOW 00pabOTKU
MaTepHaJIOM JUIsl ICUHTEIUICK Ty AlIU3alliu.

SlcHO, 49TO 0€3 pacKphITHS B XOJAE YEIIOBEUECKOTO TO3HAHUS MEXaHHW3Ma
mpo0IeM U TIOWCKOB UX PEIIeHHs, T. €. 0€3 MOoKa TOTO, YTO COCTaBISAET MEPBbIM aKT
HAy4YHOTO TBOPYECTBA, «BBEJCHHE BO XpamM» Haykd OyIeT TMO-TPEKHEMY
MPOJIOJDKATHCS HE C MEPETHETO BXOJa, a ¢ 00PaTHOTO KOHIIA, YTO TIOHMMAETCS] HAMH

Kak npoﬁ.ﬂeMa HCCJICA0BaHUS.



C yuerom 3Toro u Obuia u3dpaHa TeMa uccienoBanusi: «CTUMYJHMpPOBaHHE K
AKTHBHOMY BOCHPHUATHIO HHGOPMALIMU HA YPOKAX XUMUH.

OO0beKkT mcciaegoBaHUs — 00pa30BATENbHBI MPOIECC B YUPEKACHUSAX
CpeaHero oo0IIero 0opa3oBaHusl.

IIpeamer ucciieqoBaHusi — aKTUBHOE BOCHPUATHE MH(OPMAIMHN YUAILIUMHCS
Ha ypOKax XUMHH

Heas wuccaenoBanuss — O0O0OCHOBATH CHUCTEMY 3TalOB CTUMYJIUPOBAHMS
y4Jalmuxcsi K aKTMHBHOMY BOCTIPHUATHIO HH(DOPMAIIUK HA YPOKaX XHUMHHU.

OObekT, mnpeaAMeT U Uedb  HUCCICAOBAHMS  ONPENENWIM  KPYr
HCCJIeI0BATEJIbCKHUX 3a1a4:
1. OmnpenenuThbesi C MOHUMAHUEM JUAAKTUYECKON CUTyallud aKTUBHOT'O BOCIPUSITHS
y4eOHOro MaTepHasa yqyalMUca Ha YPOKaxX XUMHH.
2. Pa3pabotaTh cucTeMy »5TalnoB CTUMYJIUPOBAHUS K AaKTUBHOMY BOCIPHSTHIO

y4eOHOro MaTepHalia Ha ypoKaxX XUMHH.



I[I/II[aKTH‘leCKaH cutTyanusi aKTUBHOI'O BOCIIPUATHUSA

y4eOHOro Mmarepuasia

«llenocTHoe cTpoeHUE MPEAMETOB, CUTYallud U COOBITUH, BOZHHUKAIOIIEE MPU
HETMOCPEJACTBEHHOM BO3JCHCTBUM (PU3UUECKUX pa3pakuTesield Ha pPeIenTOpHbIC
MOBEPXHOCTHY, TIPOIIECC BHIOOpPA M BOCIPUSATHS UHPOPMAIIUU OTACIIBHOTO KauyecTBa,
3aBUCSAIEE OT  TCUXMKHM, AKTUBHOCTHM  CO3HaHWS, IMIMPOTHI  KPyrosopa,
SMOILIMOHAJILHOTO COCTOSIHUS YelloBeka — BocnpusaTue (Ilcuxonornueckuii cioBaps,
1990, c. 66).

Bocnpusitue Mupa oTAeIbHBIM Y€JIOBEKOM CYOBEKTUBHO, TaK KaK OJIHA U Ta JKE
uHopManKsl BOCIPUHUMAETCS IO-Pa3HOMY, B 3aBUCHUMOCTH OT MHTEPECOB,
nOTpeOHOCTEeH, CITOCOOHOCTEH, B CHIIy MPOSIBICHUS BOCHPHUSATHEM CBOMX CBOMCTB.
Bocnopusitue obiamaer CBOMCTBaMH OCMBICJICHHOCTH, 0000IIIEHHOCTH,
IPEAMETHOCTH, IEJTOCTHOCTH, CTPYKTYPHOCTH, KOHCTAaHTHOCTH, H30UPATEIHLHOCTH.
Bocripusitue  4enoBeKOM MOPEAMETOB W SIBIICHUA HMEET OCMBICICHHBIA U
00001IeHHBIN XapakTep. Bocnpusarue ocymiecTBiaseTcss CyObeKTOM IyTeM MpUIaHUs
ONPEACICHHOIO CMbICIA, 3HAYMMOCTH, OMOILMOHAJIBHON OKpacKu KaxXIoOMy
OTPaXCHHOMY TIPEAMETY U SBJICHHIO: MOJIE3HOE-BPEAHOE, HYKHOE-HEHYXKHOE,
KpacuBoe-ypouBoe. [Ipuaanre 3MOIMOHAIBHOM OKPACKH OCYIIECTBIISICTCS MMYTEM
[IEJIOCTHOT'O BOCHPHUATHSA, T.€. OTPAKEHUEM MPEAMETA WM SIBJICHHUS B COBOKYITHOCTH
X CBOWMCTB, BO B3aUMOCBS3SX C APYTMMH OOBEKTaMH WM sBICHUsSMH. [Ipudem, B
3TOM CJIy4ae BBISIBISIOTCS OTHEJIbHBIE CBSI3M M OTHOILICHUS BOCHPUHUMAEMOTO
CaMOCTOSITEIbHO.

Kaxmoit cropoHe mpeaMeTa NOPUIACTCA  OINPEAEJTCHHAas  CMBICIOBas
SMOIIMOHAIbHAsI OKpPACKa, YTO MPHUAAET BOCIPHUATHIO CTPYKTYPHBIA XapakTep. OaHu

h TC KC MNPCAMCTBI MOI'YT BOCIIPHHHUMATLCA CY6’BCKTOM B pa3HbIX YCIOBHAX, HO,



Omarogapsi cOPMUPOBAHHOCTH MO3UIIUM, BCE MapaMeTpbl BOCIPUHUMAEMOTO, €ro
CBOMCTBa KauecTBa OTpa)XkalOTCsi OOBEKTUBHO, B HEW3MEHHOM Bujae. Tak
OoOHapyXUBaeTCs CIEAYIONIasi XapaKTepUCTUKA BOCTIPUSITUS — €TI0 KOHCTAHTHOCT.

Onnako He BCe OOBEKTHI BBIACISIIOTCS CYOBEKTOM W OCMBICISIOTCS.
N36upatenbHOCTh OTpaKEHUs 3aBUCHUT OT MOTPEOHOCTEN, HHTEPECOB, YCTAHOBOK, OT
COCTOSIHUSI TICUXUKH JJMYHOCTH, OT €€ MO3UIMU. IHTEepEeCHBIN 1 IIEHHBIN JIJIs HAIIEro
uccienoBanus BeiBoa ciaenan H. H. Bonxoeim (1950, c. 382-383): Bocmpusitue
uH(pOpMaIMK — 3TO «HE HEMOCPEJACTBEHHOE MAaCCUBHOE OTPAXKEHUE, 3aKOHUEHHOE B
roJIol JTaHHOCTH 00pasza, a MPOIEeCC OCMBICJIEHHOTO, aKTUBHOI'O, YYBCTBEHHOTO
npeaMeTa Ha OCHOBE ero oOpasa». BocnpunHumasi, yueHHK HE TOJBKO BUAMUT, HO U
CMOTpPHUT, HE TOJBKO CJBIINIUT, HO W CIyIIaeT, a HWHOTJa paccMaTpuBaeT WU
BCMATPUBAETCS, HE TOJIBKO CIYyIIAeT, HO W MPUCITyIIMBaeTcsA. TakuMm oOpaszom,
BOCIIPUSITUE TIPEACTaBIsICT COOOW EAMHCTBO UYBCTBEHHOIO U  CMBICIOBOTO,
OIIYIIEHUS U MBIILJICHUS.

Bocnpustue sBasieTcss MO CYIIECTBY pEIICHUEM ONpPEAEICHHOW 3aJauu,
KOTOPOE€ MCXOJUT M3 PACKPBIBAIOIIUXCA B IMPOLECCE BOCHPHUATHS YYBCTBEHHBIX
JIAHHBIX, C TEM, YTOOBI MCTOJIKOBATh UX. J[€ATeNbHOCTh HCTOJKOBAHUS BKIIFOYAECTCS B
OCMBICJICHHE BOCIPHUATHS. Tak Mbl NPUXOJUM K BBIBOJY O TOM, UYTO BOCIPUSITHE
BCET/Ia HAIMPABIICHO Ha BO30YKIEHUE MBICIUTEILHON U YyBCTBEHHOU Cephl.

Bocnpusitue co3nmaer MomHbiii ¢GOH B NMCUXHKE. B 3aBUCUMOCTH OT ydacTHs
BOJM W IICJICHAMPABICHHOCTH BOCHPHATHE MOXET OBITh HEIpeTHAMEPEHHBIM U
MpeIHAaMEPECHHBIM.

Henpennamepennoe BOCIIPUSTHE MPOUCXOTUT B pe3yibTare
HETOCPEJCTBEHHOTO B3aUMOJICCTBHS OpPraHOB UYBCTB M JECUCTBUTEIHLHOCTH.
OTpakeHHE B CO3HAHWU CYOBEKTa OOBEKTOB W SBJICHHHM IOMHMO €TO JKCIIaHHH,
nojico3HaTenbHo. OOpa3bl peanbHON AEHCTBUTEIBHOCTH HE OCO3HAIOTCS, 00J1aaroT
HEJIOCTAaTOYHOM YETKOCThIO. B 3TOM ciydae HapylaeTcs €IMHCTBO YyBCTBEHHOI'O U
CMBICIIOBOTO KOMIIOHEHTOB BOCHpUATHS. B  pe3yabraTte TakKoro OTpaXKE€HUs

HapylIaeTcs HEJIOCTHOCTh HAYYHOW KapTUHBI MUPA B CO3HAHUU JTUYHOCTH.



[IpeqnamepeHHoe (aKTUBHOE) BOCIIPUSTHE XapAKTEPUIYETCS TEM, UTO B OCHOBE
HaxXOJIUTCS 3ajlaya, pElIeHHE KOTOPOMl CBA3aHO C CHUCTEMOW IleieHaNpaBiICHHBIX
MEPUENTUBHBIX JIEUCTBUU U TpeOyeT CHelUaTbHOIO HaydeHHs ONbITa 4YelioBeka. B
mpoiiecce MPeTHaAMEPEHHOTO BOCTIPUSITHS MPOUCXOIUT OOHApPYKEHUE, pa3IMUYCHHUE,
UIeHTU(PUKAIMS W OMO3HAHHE HCKOMBIX TMPEAMETOB, SBICHUN, WX CBS3EH, T.€.
Ha0JI0/1aeTCsl TECHOE B3aMMOJIEMCTBHUE YYBCTBEHHOI'O M JIOTMYECKOTO KOMIIOHEHTOB
Bocripusitusi.  OpHoit w3 (QopM  MpeaTHAMEPEHHOTO  BOCIHPUSTUS  SBISETCS
HAOIIOJIEHUEe —  TNpPEHAMEPEHHOEe,  IIeJICHANpaBICHHOE, CHUCTEMAaTHYeCKoe W
JUTUTENILHOE BOCIIPUSITHE MPEIMETOB U SIBJICHUHN JEHCTBUTEIILHOCTH, JIFOJEH U CaMOTo
ce0s1. Jlannbiii mporecc Haumbosee 3 PeKTUBEH, eciin CyObeKT 00JaaeT pa3BUTHIM
MBIIUICHHEM, TaMsThblO, BHUMAHHMEM, JOCTAaTOYHBIMHU 3HAHUSIMU U OIBITOM B
HaOr01aeMoi 00J1acTH.

AKTHUBHOE BOCIIPHUSITHUE JOJKHO OBITH HAMPABJICHO HA YBEJIMYCHHUE KOJIUUYECTBA
uHpOpMAIINK, OTPAKEHHOW cyObekToM. Jljis Toro 4rToObl 3HAHMS TEPEPOCTH B
yOeXKIeHUsT W paclIMpUIM HAyYHYIO KApTUHY MHpa, a HE pa3pyluid €€, OHHU
JOJIKHBI OBITH COOTHECEHBI C COOCTBEHHOW KaTeropualbHON CcHCTEeMOW Hauboiee
oOIIUX MOHATUN CYOBEKTa U MOMECTUIIUCH B HAJUYHBIX Y HErO HEMepeceKaromuxcs
KJ1accax 0ObEKTOB.

JIeCTBEHHOCTh TUAAKTUYECKON CUTyallMu ONPEAEISETC Ka4€CTBOM OCBOEHHUS
yYalIUMUCA  TOATamHO  MPEUIOKEHHBIX  yciaoBuil. OcBoeHMEe mpennoiaraet
pPE3YyJAbTAaTUBHOE BBIMIOJIHEHUE OIPEAEICHHOTO BHUAA JEATEIbHOCTU (3aJaHus).
[IpencraBnseTcss HEOOXOIUMBIM OMPEACIUTHCS C KOHKPETHBIMH METOJaMHU PabOThI
YYaIUXCsl, CTAMYJIUPYIOMUMH WX aKTUBHOE BOCIIPUSATHE MHPOPMAIIHH.

Metononoruss B y3KOM CMBICIIE — 3TO YYE€HUE O CTPOCHUUM M CBOKCTBAX
Hay4YHOTr'0 3HaHUs, €ro reHe31ce, 3aKOHOMEPHOCTSIX Pa3BUTHUSI HAYKH, B TOM YHUCIIE €€
METO/IOJIOTHYECKHE OCHOBaHUA. [IpoOimema MeToma CBOMMH KOPHSMH YXOIWUT B
AaHTUYHYIO JpeBHErpedueckyro Qumocoduio. O meTone W €ro poiau B TO3HAHUHU
TOBOPUT APHUCTOTENb, KacasCh JIOTMKU MOCTPOCHHMS, CYXKICHHUS, TO0Ka3aTEIbCTB.
[IpoOsemMbl METOJIOB MPHUBJIEKAIOT BHUMaHWe MHorux ¢unocodpon: ['000ca,

Jletionuma, Jlexapra. B Oonbmeit ctremenum Kanrta, I'erems, Mapkca, DHrembca.



[Iporpecc  BBI3BIBaCT TOSBICHHE pabOT, B  KOTOPBIX PacCMaTPUBAIOTCS
METO/I0JI0TUYECKUE OCHOBAHMSI TOUCKOB TU(PepeHInaN HaYK.

Jlo ompenmeneHHOTO BpeMEHW Tpo0ieMa MeTo/a 3aHuMaia MPEAMET
¢unocobpun, HO, HAYMHAST C HOBOTO BPEMEHH METOJOJIOTHYCCKUE HJICH,
pa3pabaThIBAIOTCS W TPEJACTABUTEIAMU HAYKHM — KIIACCHYECKOW MEXaHUKH. 3a
nocieqaue 10 — JeTus caellaHbl ONpENEICHHBIC YCIEXH B METOJOJIOTHYECKOM
OCHAIIICHUW PAa3JIMYHBIX HAayK O S3bIKC M MBIIUICHUH. TeM HE MEHee, HCTOKH
COBPEMCHHBIX IOMCKOB KOPHSMH YXOASAT KO BpPEMEHH, KOTJIa OBUIM BBIICICHBI
KJIACCHI METOJIOB MTO3HAHMSL.

TepMHuH MeTOX B MEPEBOJIC C TPEUECKOTO O3HAYAET — CIOCO0, MyTh MO3HAHUS.
B dwunocodckoii M HaydHOW JUTEpaType METOA OOBIYHO M ONpENCIICTCS Kak
CUCTEMa PETYJISATUBHBIX MPUHIUIIOB ¥ IPUEMOB, KOTOPBIMHU JIOCTUTACTCS
00BEKTUBHO — BEPHOE MTO3HAHKE JICHCTBUTEILHOCTH.

Paznu4aror Tpu BU1a METOIOB TTO3HAHUS
1. OOwemornueckue.

2. OOmeHay4HbIE.
3. dumnocodckue.

K olmenornueckum MerogaM OTHOCST: aHalW3 M CHHTE3, WHIYKIUIO U
TEAYKIMI0, adCTparupoBanue M 0000IeHne. AHAJIN3 — MBICJIEHHOE Pa3beINMHCHUE
€IMHOTO IIEJIOT0 Ha cocTaBHbIe yacTh. CHHTE3 HA000pOT. AOGCTparupoBaHUE — 3TO
MBICJICHHOE OTBJICUCHHE OT PsiJia MPU3HAKOB M BBIJICJICHHUE ¢IHMHOTO.

K obmieHay4HbpIM OTHOCST:
HaGnronenus.
OKCIEPUMEHT.
dopmanuszanus.
HNneanuzanmys.
AKCHOMaTHUYECKUIA.

CHUCTEMHOCTPYKTYPHBIN.

N o g bk~ 0 Dd e

OT aGCTPaKTHOTO K KOHKPETHOMY.



Ha wumnepuyeckoM ypoBHE HAy4YHOrO TMIO3HAHUS MCIOJB3YIOTCS 0a30BbIC
Metoabl. Habmogenue — 1elieHanpaBieHHOE U3YYeHUE MPEIMETOB WM UX CBOWCTB.
[lenbto HAOMIOAEHUS SIBISETCS BBIJACICHUE CBOMCTB M NPU3HAKOB, KOTOPHIC
WHTEpECHBI uccienoBatento. Habmonenue — aktuBHbINA mporiecc. [lo3HaBaTeIbHBIM
WUTOTOM SIBJISIETCS ONMCAHUE TIPU3HAKOB U CBOMCTB.

DOKCNEPUMEHT — aKTUBHOE U IIeJICHANIPaBICHHOE BMEIIATEIbCTBO B siBJieHUs. B
AKCIEPUMEHT OOBEKT WJIM BOCIPUHUMAETCS MCKYCCTBEHHO WM OOBEKT CTaBUTCS B
3a/IaHHBIC YCIIOBUS.

Nuble  meroasl:  dopmanuzamusi,  Wjicanu3anus,  aKCUOMATUYECKHH,
CUCTEMHOCTPYKTYPHBIM, OT aOCTPaKTHOT'O K KOHKPETHOMY — 3TO OTpaX€HUE
COJIEPKaTEIILHOTO 3HAHUSI B 3HAKOBO-CUMBOJIMYeCKOr popme. [Ipu aTOM mporcxoaut
MBICJICHHOE KOHCTPYUPOBAHHE H3y4aeMbIX OOBEKTOB. AKCHOMATHYECKUM METOJ —
3TO OJWH M3 CMOCOOOB JCAYKTUBHOIO IIOCTPOCHHUS HAy4YHBIX Teopui. B 3TOoM
nocTpoeHuu (HopMHUpYeTCs cucTemMa TepMHHOB Hayku. Y EBkimma — 310 Touka u
TUpE, a TaKk Xe o00pa3yeTcsi HEKOTOpOe MHOMXECTBO aKCHUOM, MocTyjiaTtoB. [lpu
UCIIOJIb30BAHUHM CUCTEMHOCTPYKTYPHOIO METOJa JI000M MpeaMeT BHAUTCA Kak
cUCTeMa, MpOCThIX Bemed He ObBaeT. CucremMa o0JagaeT OpraHu3yroIIeH
CTPYKTYPOI.

dunocopckre METoAbl. ITO METOJbI B OCHOBHOM XapaKTEPU3YIOTCS TaKUMU
bunocopckuMu  TOHATUSAMH Kak MeTadu3uka ¢ JHAJIGKTHKA. Mertadusuka
OmpeNeNaeTcsl KaK HCTOKH, MNPOSBISIIONIASCS B OJHOCTOPOHHOCTH MBILUJICHUS, B
MIPOU3BOJIBHON a0CONIOTH3AIIUNA COCTOSIHUS mpeameTa. TepMuH meTadu3nka BBOJIUT
AnnponHuk Pogocckuit B 1B. 10 H. 3. OH u3maeT Tpyabl ApPUCTOTENS O MPUPOAE U
Ha3bIBaeT 3TU TPyHAbl (Hu3ukoi. JlmanekTuka paccMaTpuBaeT 000 MpeaMeT WIn
SBJICHUE 4Yepe3 PaCKpbhITUE €€ OCHOBHBIX 3aKOHOB U KaTteropuid. Kakue ke MeTojbl
HEOOXOMMMO  WMCIOJBb30BaTh NI  aKTUBHM3AIMKM  BOCTpUATHS  WH(poOpManuu
YYAIIUMHUCH.

Henb3s He oTrmeTtuth, uTO OOCy)Iaemasi mpoOiremMa He HoBa. OHa Bcerga
BCTaBaja rnepej oOpa3oBaHUEM, a CIIOCOOBI €€ pelIeHus, HECMOTPs Ha TO, YTO OHU

Bcerja ObUIM MOJHBI TEPHUM, YBEPEHHO U YCHEIIHO MPOKJIAJbIBAIUCh U HAXOAWIH
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OCBEILICHHE B HAYYHO — METOAUYECKOM nuteparype. Iloaromy ectb HEOOXOIUMOCTh
BCIIOMHUTbH 00 UCTOPUYECKUX MPEAIIECTBEHHUKAX.

Kakue tonbko ¢dopmbl 00yueHHS HE MNOpeasiarajd BEIUKUE TYMaHHCTHI -
nenaroru, HaunHas ¢ JI. bpynau B XV cronerun u konvas ®@. Hurxammepom B XIX
B., YTOObI NPEBPATUTh Yyyallerocs U3 000JTyca, HAYMHAEMOI'O HENpepeKaeMbIMU
JOKTPUHAMHM, B TOM YHCJIE€ UM CXOJACTHMUYECKOW MSIKHHOW, B CaMOCTOSITEIbHO
N0OBIBAIOIIETO 3HAHUS 4esoBeKka. Boopyxkas dyelnoBeka «yMHBIMU MaIIMHAMMU,
HayKa, TaK WIM WHaye, CTaBUJa UX B MPOTUBOBEC JOCTOMHCTBY €ro (PU3MYECKUX U
JTYXOBHBIX TMOTEHIUH, HUCKaJa MYTH CTUMYJIUPOBAHUS K AKTUBHOMY BOCIPHUSITHIO
Marepuana.

Eme B nHauane XIX B. yHUBEPCUTETCKUN yUE€OHUK MO XMMHUHU HE MPEBBIIIANT
250-300 ctpanwui u ocseman easa au He 100 % mocTukeHH 3TOM HayKH, Ha3bIBas
umeHa ee muoHepoB. Ho yxe B 1850 r. camblii CKpOMHBIHM 110 00beMY yU€OHUK XUMUU
S. bepuenuyca BbIpOC A0 MATUTOMHOIO HM3JaHus, coiaepxkamero 890 cTpaHull B
nepBoM Tome, 848 — Bo BTOpoM, 1168 — B TpetheM, 564 — B ueTBepToM 1 1216 — B
natoM. Toxe camoe TNPOUCXOAWIO W C JApyruMH YyuyeOHMKamu. M3ydenwue,
BOCIIPUATHE W OCMBICIMBAHUE TAaKOro oObemMa HHGPOPMAalMU HE MPECTaBIsIOCH
BO3MOXKHBIM. HeoOxoaumo OBIIO HE TOJBKO YMEHBIIUTH OO0OBEM CTPAHHUII,
HEOOXOUMBIX IS 3allOMUHAHMS, HO W pa3padoTaTh METOAMYECKHE MPHUEMBI,
CTUMYJIUPYIOIIHE 00yUYaoIUXCsi K aKTUBHOMY BOCIIPUSITHUIO MaTepuaa.

Mexy Tem pelieHrne BoIpoca 00 aKTHUBHOM BOCHPHITHUM HHPOpPMAIUU Ha
ypOKax XMMHUHU BOBCE HE 0053aTEIbHO MCKaTh B KAKUX - TO HOBBIX MEJAArOrHYEeCKUX
3aresXx. Ero Ham moJicKa3pIBaeT MpPakTHUKA TE€X KPYMHEWIIUX I1€1aroroB M MpOIUIOro
Y HaCTOSILEro, KOTOpble HUKOTJa HE 3a0bIBAJIM BUAETH B MPENoaBacMoi HayKe, U B
y4aluxcs, €€ OCBaMBAIOUIUX, YEJIOBEUECKUX TPY[, CTPACTU MO3HAHUS, YBICUYECHHUS U
pa3ouapoBaHus, YyBCTBA PAJOCTU M COOCTBEHHOTO JOCTOMHCTBA MPHU MPEOIOJICHUH
TpyaHocTed. Takux mMemaaroroB MOXHO Ha3BaTb MHOTO. JTO COOCTBEHHO
MpeACTaBUTENN MeAarornyeckoi Hayku, Hanpumep A. Juctepsepr (1790 — 1866), K.

H. Ymunckuii (1824 — 1871), B. A. Cyxomnuuckuit (1918 — 1970), u, rnaBHoe
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YYE€HBIE - €CTECTBOMCHBITATENIM, KOTOPHIE OJIHOBPEMEHHO ObUIM (M HE MOIVIM HE
OBITh) TIEJarOTaMHU.

. . MenneneeB npuiien K BEIBOAY, UTO MEPEXO] OT HEMOMEPHO Pa30yXIInX
y4eOHHUKOB, TMPEJCTABIISIBIINX CYMMAaTHUBHOE HArpoMOXJIEHHUE MaTepuaia, K
HEOOJbIIOMY MO 00beMy y4eOHHKY HOBOI'O THIA BO3MOXEH JHIIb B TOM Ciydae,
€CJIM MocaeHUuM OyAEeT MOCTPOCH KAK eOUuHAass CUCMeMHAas Yel0CMHOCMb, KaK JTOTUKa
XUMUH, CKa3alid Obl MBI T€TIEPb.

. . MenneneeB chopMyaupoBai LUEIbI psi0 npuHyunos, cnocoocmayouux
aKmusuU3ayuu 80CHpUAMuUsL yueoHol uHpopmayuu:

- (Qunocockue WM TPUHIUIBI TEOPUM HAYYHOTO TO3HAHUS («KOTHOIICHUS K
dbunocodpuu U XKU3HU NMPUAIOT HAIIEH HAYKE JIETKYIO YCBOSIEMOCTh M OMPEICIISIOT €€
00I1IeCTBEHHOE 3HAUCHUEY);

- CHCTEMHOCTb M3JIOKCHHSI MaTeprayia («HayKHd HET B YaCTHOCTSX, OHA, B OOIIEM, B
1IEJIOM, B CJIMSIHUM BCEX YACTHOCTEH, B € JUHCTBEY);

- MCTOPUYHOCTb M3JIOKEHHSI MaTepuana («u3jiaraTb BMECTE C BBIBOJAMH OMHCAHHUE
Croco00B MX TOOBIUN).

Mbl BOBCE HE 3a MEXaHUYECKOE TIEpEHECEeHHE OmnbiTa MeHaeneeBa B
CErOJHSAIIHIO JEHCTBUTEIBHOCTh, CKOPEE 3a MPEJIOMJICHHUE HJIEH YYEHOro |
HaXOXXJICHHE HOBBIX METOJOB AaKTHBH3AIMM BOCIPHUATHS Yy4eOHOTO Marepuasa
yueHukoMm XXI Beka.

[IpencraBnsass AMAAKTUYECKYIO0 CUTYyalMI0 KaK COBOKYIHOCTb JIMJIAKTUYECKHUX
YCIIOBUM, U MCIIOJB3Ysl Pe3yJbTaThl neaarorndeckoro omnsita JI. M. Menaeneesa, Mbl
OMPENCIUINCh CO CTPYKTYpOHM JTUIAKTHYECKOW cuTyanuu. Heobxooumwimu
YCA08UAMU, TIO — HAIIEMY MPEANOI0KEHUI0, BBICTYMAIOT: 8CKpblmue uiocopcKux
npobnem, NOCIE008AMENLHOCMb U NOIMANHOCMb  U3NONCEHUs.  Mamepuand,
UCNONb308AHUE UCMOPUYECKUX XPOHUK DPA38UMUSL 3HAHUU O OAHHOM Hpoyecce Uil
SA6NEHUU.

[IpencraBnsercss He MEHee BaXKHBIM B PEIICHUU MOCTABICHHOW HAMU 3a]1auH,

0o0paTuThCs K OMBITY Jpyroro yuyeHoro — A. M. bytiepoga.
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Ve K mpeaucioBUi0 K cBoeMy yueOHUKY A. M. ByTiiepoB opueHTHpYET
y4alerocs He Ha 3allOMMHAHME, KaKMX — TO JaHHBIX, & HA KPUTUYECKHU — TBOPUECKOE
OTHOILIEHHE K Jt000oW ucThHE. [loguepkHyB, UTO «TOJBKO OOOOIIEHHUS, WIH TaK
Ha3bIBa€Mbl€ TEOPUH, KJIAAYT NPOYHYIO OCHOBY JIEWCTBUTEIBHOMY 3HAHUIO», MpHU
KOTOPOM (haKThbl OKa3bIBAIOTCS CBA3AHHBIMU OOLIMMH UAESIMHU, OH mueT: «B To ke
BpeMsi MHE Ka3ajoch IOJIE3HbIM yKa3aThb Ha JEMCTBUTENIBHOE 3HAUEHHE TEOpUl B
XUMHH U TIPEIOCTepeyb YUTATENS OT U3JIHUIIHEr0 JOBepHsl K HUM. UToObI penbedHee
BBICTABUTH 3TO 3HAYEHUE U J1aTh BO3MOKHOCTh YYaIllEMYCsl OTHECTUCH JI0 HEKOTOPOH
CTENEHUM KPUTUYECKH K Pa3IM4YHbIM BO33PEHUSIM, sl U3Jarald B KpPaTKOM
UCTOPUYECKOM O4YepKe TIiiaBHeWmue ¢pasbl (T. €. pa3auyHble YPOBHH) pPa3BUTHUSA
TeopeTnyeckoi xumuu. PakThl, KaK OCHOBAaHUE OOIIMX MOHATUN, HEOOXOIUMOE IS
OPOYHOrO0 3HAKOMCTBA C TEOpUEH, HAWIyT 37eCh MECTO HACTOJBKO, HACKOJIBKO
yCIiesid OHW CTPYNNHUPOBATHCS B HAYYHYIO CHUCTEMY, W JIMIIbL B TOW MOJPOOHOCTH,
Kakasi KakeTcsl HeoOXOAMMOW /Jii O3HAKOMJIEHHUS ¢ OOLIMM XOJIOM IMpeBpalieHui
BEIIECTB M BOOOIIE C UX TJaBHEUIIMMH CBOWCTBAMH. MeNKHe YacTHOCTH,
OOBIKHOBEHHO, OOBIKHOBEHHO MPEJCTABISAIONINE, TaK CKa3aTh, BApUALIUU HA OJIHY U
Ty XK€ TJaBHYIO TeMY, MHE KaXKeTcsl, CKopee, MOIJIM Obl MOMEMIaTh IEJIOCTHOCTH
KapTHHBI, 4YeM ciaenaTh 0osee sicuoo» (bytmepor A. M., 1953, T. 2, c¢. 11 — 464).
Bo3nukaer HeE0OXOAMMOCTh JJisi CTUMYJIHUPOBAHUSA AKTUBHOTO  BOCIPHUSTHS
XUMUYECKOW WHPOPMAIIUA  000a6ums ewje 00HO YClogue: NpeodoCcmasieHue
UBHAYANBLHO NPOMUBOPEUUBOU UHDOPMAYUU YYAWEMYCSL O A8NEeHUU UTU npoyecce.

B cymnocTH, Bes cuctema npenonaBanus A. M. BytinepoBa — 3To peanuzanus
MpOrpaMMbl U3y4Y€HUsI UCTOPUM U JIOTMKU PA3BUTHUS OopraHudeckor xumuu. Kpusas
pa3sBUTUS HSTOM HAyKM IOKAa3aHa B BHUJE €IAUHOM CIIUpANX, MPEICTABISIOUICH
CyOOpAMHALIMIO BUTKOB pPAa3HOTO YPOBHS. 3HAHUS O XUMHYECKMX OOBEKTax B
yueOHHKe ByTnepoBa He omMCHIBAIOTCS, a KaK Obl MOSIBISIIOTCS 1O XOAY OCBELICHUS
HCCJIEI0OBATEIBCKON  JICSITEIBHOCTH  HECKOJIBKMX  IOKOJEHWH  ydeHbIX. OHH
OJlyXOTBOPSIIOTCS, CBA3BIBAIOTCA C MMEHAMHU BBIJAIOIIMXCS XHMHKOB, C HX
HallMOHAJIBHOW NPUHAJJIEKHOCTBIO M BCEMHU YEJIOBEUYECKHMMH KAadyeCTBAMHM, B TOM

YHUCJIC U C KpaﬁHHMH B3TJIs11aMM Ha (l)aKTBI " TCOpHUHU. 3HaHUS CTAHOBSTCS npcaMmecToM
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HAyYHBIX JHCKYCCHH, a HX OMHOCUMENbHOCMb Npespaujaemcs 6 CHUMYI
8bIOBUIICEHUS CBOCU MOYKU 3PeHUsi NO0 60NPOCAM UX COBEPUIEHCMBOBAHUS UNU
3amensl HogbiMuy. OTCTaNBasi CBOE yUYEHHE O XUMUYECKOM CTPOCHHH, TIOKA3bIBasi €ro
JNENCTBEHHOCTh B IPAKTUKE OPTaHUYECKOro cuHTe3a, A. M. ByTiepoB B TO ke BpeMs
TOBOPWUJI, YTO CO BPEMEHEM OHO «IaJIeT, KaK Majaji MPeKHUEe XUMUYECKUE TEOPHUH,
HO, TOA00HO OOJNIBITMHCTBY 3TUX TEOPHI, OHO MAAET HE JIJIS TOT0, YTOOBI UCUE3HYTH,
a JUIsl TOro, 4ToObl BOWTH B M3MCHCHHOM BHJIC B KPYr HOBBIX W 0oJiee MIUPOKHUX
Bo33peHui» (byrnepor A. M., 1953, T.1, c. 383). B cBs3u, c 4eM HaMU BBIICISICTCS
elle OJHO AMIAKTUYECKOE YCIOBHE — NEPBOHAYANbHO NPeOCMABeHHble 3HAHUS O
ABIEHUU UTU Npoyecce 00NHCHbL HOCUMb OMHOCUMETIbHBIL Xapakmep.

Takum o00pazoM, Oudaxkmuueckas cumyayusi, CMUMYIUPYIOWAST AKIMUBHOE
gocnpuamue UHGOpMayuu Ha YPoKax Xumuu OOIHCHA CKIAObIBAMbCS U3 CLe0YIOUUX
OUOAKMUYECKUX VCI08ULL: BCKpblmue PUiocohckux npobiem, nociedo8amebHOCHb
U NOPMANHOCMb U3N0JHCEHU Mamepuand, UCNONb308AHUE UCTNOPUYECKUX XPOHUK
paseumus 3HaHUlli 0 OAHHOM HNpoyecce UlU ABIeHUU, NPeOOCMAsleHUe UIHAYANbHO
NPOMUBOPEYUBOU U OMHOCUMENbHOU UHDOpMAyUU yuawemycs O AIeHUU Uil
npoyecce.

Bcexkpvimue ¢unocoghckux npoorem. MOXHO BBIIETUTH TPU OCHOBHBIE TPYIIIIBI
dunocodckux BorpocoB xumuu. I[lepBas W3 HUX CBsizaHAa C OOOOIIEHHWEM TOTO
HOBOT'0, YTO JOCTHUIJIAa XMMHS B MO3HAHUU BEIECTBA, C BBIIBJICHUEM TOTO, KaK OHA
obOoramaer OOmIyl0 HAyYHYIO KapTHHY  BEIIECTBA, MPHUPOABI,  KaKOBO
MHUPOBO33PEHUYECKOE 3HAUEHUE CIENAHHBIX OTKPBITUNA. DTO OHTOJIOIMYECKUN aCHeKT
TOCTIKEHUN XuMHUH. Pa3zpaboTka 3THX BOMPOCOB MO3BOJIAET YYAIIMMCS BBISICHUTH,
rIIy0’ke MOHATHh CYHNTHOCTh T€X WJIM MHBIX OTKPBITHIX XUMHUEH SIBICHHM, YBUIETHh MX
CBS3M C JPYIrUMU — (DU3UYECKUMH, OUOJIOTHYSCKUMU W TPOYNUMHU — SIBICHHUSIMH,
OCMBICIIUTh UX MECTO B 00mIeil cucreMe npupojsl. Pa3paboTka 3TUX BOIMPOCOB, 6
guoe UHOUBUOYANbHBIX MEOPUECKUX 3a0aHuil, HEOOXOIUMa YYalleMyCsi HE TOJIbKO
s BBIPAOOTKM  OOIIETO  HAYYHOTO  MHUPOBO33PEHHS, COOTBETCTBYIOLIECTO
JOCTUTHYTOMY YPOBHIO 3HAaHHWI O MPUPOJIEC, HO M JJIsI KOPPEKTUPOBKHU JATbHEHIIIIX

HaHpaBHCHI/Iﬁ XHUMHWYCCKOI'O UCCIICAOBaHMA.
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Bropyto u camyio oOmuUpHYI TpYIIy BOMPOCOB COCTaBISIIOT BOIMPOCHI
THOCEOJIOTUYECKNE W METONOJOTrHYeckMe. B HUX  3aTparuBaercs  cama
MO3HABATENbHAS JECATEIBHOCTh XUMHUKA, €€ JOTMYECKUH WHCTPYMEHTApUW, aHAIN3
Pa3BUBAIOMIETOCS XMMHYECKOTO 3HAHUS NPUMEHSEMBIX B XWMHUU TIOHSTHUH,
a0CTpakiuii, METOIOB MCCIIeIOBaHus U T. 1. Pe3ynbrarsl mo3Hanus, ohopmMIIsisiCh B
BHUJIE HOBBIX MOHATHUH, MPUHIIMIIOB, TEOPUl, BCETJIa CTAHOBATCS W MUHCTPYMEHTAMU
JTajdbHEWIIero mo3HaHusl. PacKpbiTh HE TOJBKO OOIIYH0 €CTeCTBEHHOHAYYHYIO,
MHUPOBO33PEHUYECKYIO0 3HAUUMOCTh, X (PYHKIIMOHUPOBAHUS B POJIM OPYAUIN U CPEJICTB
NO3HAHMS — BOT 3aJaya HCCIEIOBAHUN METOIOJIOTHYECKOM M THOCEOJOTHYECKOU
CTOPOHBI XUMHUHU. ITO BOMPOCHI B YCIOBUAX OYPHOTO pa3BUTHUSI COBPEMEHHON XUMHH,
pacTyieil MaTeMaTu3aluil, a0CTPAKTHOCTU 3HAHUM MpUOOpesn 0coOyr0 OCTPOTY U
3HAYUMOCTh. Paspemator mo100HbIe BONPOCHI YUallluecs, BBITIOIHSS J1ab0pamopHbie
IKCNepuMeHmel, ¢ 3apanee cqhopmyIupo8aHHOU IKCNEPUMEHMANILHOL 3A0aYell.

Tperbs rpynna gpuiocopckux BOMPOCOB XUMUU — 3TO BOMPOCHI, OTHOCSIIIHECS
K PACKPBITHIO COLIMAIIBHOTO ACTEKTa PA3BUTHS XUMHUHU U XUMUYECKON MPAKTUKHU. DTO
Bompocel, cBsi3aHHBIE C TPEBPAIICHHEM XHMHH B IPOU3BOJAUTEIBHYIO CHITY,
CBSI3aHHBIE C TEM, YTO BbIpabaThiBaeMble HAYKOW MOHSTHSI CTAHOBATCS OPYAMSIMU
MPaKTUYECKOM  JEATEIbHOCTH JIIoJeH 1o  mpeoOpa3oBaHUI0  OOBEKTUBHOU
JNEUCTBUTEIIBHOCTH. JTO BOIPOCHI, CBSI3aHHBIE U C TEM, YTO H3y4aeMbI€ XUMUEH
BEILECTBA — HE TOJIBKO 3araJlOYHbIi MPeAMET YIOPHBIX HAYYHBIX UCCIEIOBAaHUIM, HO U
TO, )KU3HEHHO HYXXHO 4YeJIoBeueCcTBY. Hanuune uinm OTCyTCTBHE T€X WIM UHBIX BUOB
BEILIECTBA, IOCTABIIEMOE XUMHUEN YMEHUEM NIEPEEIIbIBATh BEIIECTBO, YIIPABIISTH €TI0
CBOMCTBAMH U TPEBPANICHUSIMU, BCE D3TO SBIAETCS CYIIECTBEHHBIM (PAaKTOPOM
OOIIECTBEHHOTO PAa3BUTHUA U 3aMETHO OTPAXKAETCS HA PA3IMYHBIX CTOPOHAX KU3ZHU
oOmectBa. Pa3periast Takue BOPOCHI, MKOIBHUKH CAMOCMOAMENbHO NPUOYMbIEAIOM
U OCywjecmenaiom YyenouKku npespaweruli, npugoosujue, no uUx MHEHUI0, K CAMOMY
ONMUMATLHOMY Pe3VIbmany.

Ilocnedosamenvhocms u nosmanHocms u3noxcenuss mamepuaia. B maccoBoi
IIKOJIBHOM MpakTHKE HauboJiee 4acTO MCIOJIb3YEeTCsl CIENYIollas CXeMa: CTPOCHHE

— CBOICTBa — IOJYy4YEHUE — MNPUMEHEHHE. MHOTOKpPaTHOE MOBTOPEHUE AAHHOIO
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anroputMa mpu (GOPMUPOBAHUU TMOHATHUSI O KOHKPETHOM BEIIECTBE HMMEET CBOU
MOJIOKUTENIbHBIE CTOPOHBI — MOBBIIIAETCA KayecTBO 3HAaHUM. OJIHAKO aKTUBHOCTH
BOCHPUATHS MH(OpMAUU B 3TOM cilydae Mbl He HaOmoganu. Pedsta paboTatoT Ha
KOHKPETHBIN pe3ylibTaT, BRIPAKAIONIUNCA B OIICHKE 3a BBITIOJIHEHHOE 3aJIaHUE WU
pelIeHHY0 3anauy. Hcnonv3oganue caedylowe2o aneopumma: npuMeHeHue —»
noiyyeHue — CEOUCmMea —> CmpoOeHue — HANPOTUB MOBBIIIAET MO3HABATEIbHBIN
UHTEpEC, CrOCcOOCTBYeT Oojiee aKTUBHOMY BOCHpHATHIO UH(popmaruu. [lone3Hoctsb
JTAHHOTO KOHKPETHOTO BelIeCTBa WJM TIpollecca CTUMYJIMPYET Yydallerocs K
JTaTbHEUITUM JEUCTBUSM TI0 HAXOXJEHUIO OTBETa Ha BOMPOC: «A TOYEeMYy MMEHHO
Tak?!»

Hcnonvzosanue ucmopuueckux XpoHUK paseumus 3HAHUL 0 OGHHOM npoyecce
unu seneHuu. OnpeneaeHue TEOPETUUECKUX MOHATUN Yallle BCEro JaeTcs Yepe3 3aK0H
WM TEOPUI0 B COBPEMEHHOM 3ByYaHWH. Takoil mojaxoa TpeOyeT OT ydalerocs
IPOCTOr0 3allOMUHAHHUS, YTO MPEACTABIAET IJII HEro HEUHTEPECHYIO PYTHUHHYIO
pabory. [IpencraBienne ydanumcsi UCTOPUUYECKUX XPOHUK O PAa3BUTUU 3HAHUU O
KOHKPETHOM BEIIECTBE WM SBJICHUM TMPEIIONaracT pacwieHEHUE HU3y4yaeMoro
00BEKTa Ha OTHAENbHbIE YAaCTHOCTH, C IMOCJIEIYIOIINM BBIJEICHHEM WHBAPUAHTHOUN
coctapistomei. Pabora ¢ oTaenpHONW HCTOPUYECKON XpOHUKOW (HaOI0JICHHE,
OKCIIEPUMEHT, Oecena), C 1EeNbI0 BBIICTICHUS WHBAPHUAHTHOW COCTAaBIISIONICH
IPEANOJIaraeT HEOCO3HAHHOE U MHOTOKPATHOE IMOBTOPEHUE MOHSATHUS, B KOHEUHOM
UTOT€ KAYECTBEHHOE 3alIOMUHAHUE C MOCIEAYIOIIEM BOCIPOU3BEICHUEM.

lIpeoocmasnenue  U3HAYUANLHO ~ NPOMUBOPEUUBOU U OMHOCUMENbHOU
ungopmayuu yuawemycs o AeleHuu uiu npoyecce. XpOHOJOTUIECKOE BOCIIPUATHE
MOHATHA O TMpPEIMETe TMPEAIoaaraéT HE TOJBKO pacujJeHEHHE IMpeaMera Ha
OTJIeJIbHBIE COCTABJISIIOLIME, HO U BbIACJICHUE TJIaBHOTO Mpu3HaKa. JlaHHBIN mpoliecc
OCYILIECTBIISIETCS. IYTEM CpPaBHEHUSI HECKOJbKUX OINPENENCHU, KPUTUYECKOTrO
OTHOMICHUS K KOKJIOMY OTMpeeeHUs] Hanboiee COOTBETCTBYIOIIETO COBPEMEHHBIM
npenacraBiaeHusM.  «OO000IeHne 3/eCh  JOCTUTaeTcsl HE IMyTeM  IIPOCTOro
COMNOCTABJICHUSI TPU3HAKOB OTAEIBHOTO MpPEAMETa, YTO XapaKTepHO ISl YHUCTO

HHAYKTUBHOI'O O606IHCHI/I$I, a IIyTCM aHalln3a CYIIHOCTH H3Yy4YaCMbIX IIPCIMCTOB H
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SBJICHUH, UX CYIIHOCTh KaK pa3 M OMpPEACSSIETCS HAJIMYUEM BHYTPEHHETO €IMHCTBA
ux mHorooopaszusi» (Kenpos b. M.) Mexanu3Mm pa3BuTHSI CUCTEM MOHSITUN, KOTOPOE
OCYIIECTBIISIETCS.  KPUTHUUECKUM  OTOOPOM,  OTpakalollero MpPeeMCTBEHHOCTh
CMEHSIIOUIUX JIPyr Apyra TEOpUM Ha MyTU ABWKEHUs K ucTuHe. Dopma MOHATUS
CTaHEeT COJEpP)KaTeIbHOM, €Clu OHAa HaIlOJHEHa OOBEKTUBHBIM COJIEpKAHUEM
OKPY’KaIOIIEro MUPa, OTPAKAEMOT'O STUM TOHSITHEM.

MexaHu3mMoM BOCHpUSATUS MH(POPMAIIUU SBISIETCS KAaTerOpUATbHBIA CUHTE3,
MHUPOBO33PEHUYECKOE M KPUTHYECKOE OCMBICIEHHUE €ro pe3yJbTaToB, BEAYyIEe K

00pa30BaHUI0 XUMUYECKON KapTUHBI PUPOJIBI.

Cucrema 3TanoB CTUMYJIMPOBAHUSA YHAIIUXCH K

AKTHUBHOMY BOCIPUATHIO Y4eOHOI0 MaTepHraJjia

CuctemMbl XUMHYECKUX MOHATHUA HMEIOT CKBO3HOM, JIMTENIbHBIA XapakTep
dbopMupoBaHUS, 3aBUCAIIMA OT CTENEHU AKTUBHOCTH  BOCIPHUSATHSA, €TO
MpeJHaMEepEeHHOCTU. [J1aBHOE BHUMAHHE YYHUTENS JOHKHO OBITh HANpaBiIeHO
BHAualie Ha aKTUBHOE MpEJHAMEPEHHOE BOCIpusiTHe MHPopManuu. Jumaktuyeckas
CUTyalus, CTUMYJUPYIOIas aKTUBHOE BOCIpPUATHE MH(OPMAIIMU HA YPOKaX XUMUHU
JNOJDKHA CKIIAABIBATBCS W3  CICAYIOWIMX JIHJAKTHYECKHX YCJIOBHUW: BCKPBITHE
dunocopckux mpoOJIEeM, TMOCIEAOBATEIIBHOCTh W MO3TANHOCTh  HM3JI0XKEHUS

Marcpuaja, HCIOJIb30BAHHUC HCTOPHUCCKHX XPOHHUK PA3BUTHA 3HAaHUU O JaHHOM
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mpolecce WM SIBJICHHWM, TPEAOCTaBICHHWE W3HAYAJIBHO MPOTHBOPEYUBON W
OTHOCHUTEIHHOU HH(POPMAITUHU yUaIIeMyCsl O SIBIICHUH WU TIPOIIECCe.

[TocTpoeHHast ¢ y4eToM JITHX NMPHUHITUIIOB TUAAKTUYCCKAs CHUTYyaIus IOJHKHA
yIIOBJICTBOPATH CICIYIOIINM TPEOOBAHUSM:

- OBITh ONTHMAJILHON B IUIAHE COOTBETCTBHUS IICJIIM OOYYCHHS M BO3MOXKHOCTSIM
yUYaIlnuMCs;

- OBITh SKOHOMHOW M palMOHAIBHOW B TUIAHE PACXOJOBAaHUS CHJI W BPEMEHHU
YYaCTHUKOB MPOIIECCa M0 CPABHECHHUIO C OBITYIONIEH B MPAKTUKE CUCTEMOM 00yUYEHUS;
- obecrnieunBath Oojiee paHHEEe (DYHKIIMOHUPOBAHUE CHUCTEM IOHSATHM, Pa3BUTHE
JTUATICKTUYECKOTO MBIIUICHHS ¥ MIO3HABATEILHON CAaMOCTOSTEIbHOCTH YYAIIAXCS.

«Cucrtema meIarornyeckux YCJIOBUM CTAaHOBJICHUS peOEHKa, CO3HATEIbHO
KOHCTpyHpyeMasl IeJaroroM WM HKCIOjb3yeMasl IeJIaroroM B BOCIUTATCIBHBIX
HEIsAX», TMPEeACTaBIsieT CcoOOW Memarorudeckyro (IMIaKTHYECKYH0) CHUTYaIuio
(bopsitko, 2001, c. 15). Dmanamu mvr cuumaem nociedo6amenbHOCMb GKIIOYEHUS
ONnpeoeleHHbIX HAMU OUOAKMUUECKUX VCIIOBULL.

[lepBbIM AUIAKTUYECKUM yCIOBHEM, OCBAWBAIOIIMMCS yUAITUMUCS, BHICTYIIAET
eckpvimue @uiocogckux npodnrem. 3aKOHBI TPUPOIBI, (HHIOCOPCKUE 3aKOHBI,
OTKPBITHIE YEJIOBEKOM, Pa3JIMYHBI MO O0BEMY IMO3HAHHOTO U IO TOMY, B KaKHX
00JIacTSX MO3HAHUSA MHUpa OHU JIEUCTBEHHBI. VX TPyIHO CpaBHUBATh MEXKIY COOOM.
Ho 3akoHBI CpaBHUMBI 1O TJIABHOMY — IO BO3MOKHOCTH TpEJICKa3aHHUS HOBOTO, B
MPEeIBUICHHS HEM3BECTHOTO. Ha mepBhIX 3Tamax ypoka ydaliuMHUCs TPeICTaBIsSeTCs
CUCTEMa TEOPETHYECKMX U OKCIEPUMEHTAIBHBIX (PakToB, Onmaromapsi KOTOPHIM
CTAaHOBHTCSI BOBMOXKHBIM MHTYUTHBHAS JIOTaJIKa O CYIECTBOBAHUU 3aBUCUMOCTHU WITU
3aKkoHa. Tak, pacCMOTpEHHE CBOMCTB XMMHUYECKHX DJIEMEHTOB U MPOCTHIX BEIIECTB
BTOPOTO M TPETHEro TMEPUOJOB HATAIKWUBAET YYAIIUXCS HA MBICTH O 3aBUCHUMOCTH
CBOMCTB TPOCTBIX BEHIECTB M XUMHUYECKUX DJIEMEHTOB OT HX TOJIOKEHUS B
nepuoanueckon cucreme [[. M. MenneneeBa. Bompocel: «Kak mnposiBisiercst 3aKOH
nmepexoja KOJMMYecTBa B KadecTBA, OOpbOBI W €IWHCTBA TMPOTHUBOIOJIOKHOCTEH,
OTpUlLlaHUE OTpullaHus B mnepuoauueckoil cucrteme Jl. M. MenneneeBa?» Takue

BOIIPOCKl MOTYT OBITh MOCTABJIEHBI Mepej] ydalmumcsi BHauyaje ypoka. OJHaKo
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OTBETHUTH y4YalllUeCcsl MOTYT U B KOHUE ypoka. Jlyig ydammuxes 11 — X kiaccoB 3tu
BONIPOCHI HE TPYAHBL. A BOT y4YallUMCS JEBATHIX KIJIACCOB MOYKHO MPEIJIOKUTH
OTBETUTh Ha TaKW€ BOIPOCHl J0Ma, NPEABAPUTEIBHO PACCMOTPEB MOJ0O0HBIE
BONIPOCHI MO y4eOHUKY oOmiecTBo3HaHUS. C NEPUOJUUYECKUM 3aKOHOM ydalluecs
3HaKoMATCS B 9 — M Kiacce, BHayaje rojga. PaccmMoTpeHue CBOMCTB CEMENCTB
XUMHYECKUX 3JIEMEHTOB, MOATBEPKIAET CYHIECTBOBAHUE ITUX 3aKOHOB BCEM KypPCOM
HeopraHudecko XxuMuu. Toraa Kakaplii ypoK MOXHO HAYUHATh C TPOTrHO3MPOBAHUS
CTeNeHUM KHUCIOTHBIX WM OCHOBHBIX CBOWCTB COEIMHEHHMH. MHOrokpaTHoe
BKJIFOUEHHE JAHHOTO YCJIOBUS ISl OCBOEHUS IIKOJBHUKAMU CTUMYJIUPYET PeOsT K
NOMCKY J0Ka3aTeIbCTB CYIIECTBOBAHUS JAHHOW 3aBUCUMOCTH U MPUBOIUT K BBHIBOAY
0 TO03HAaBaeMOCTH MHUpa. Bompoc o0 TM03HaBaeMOCTH OKPYXKAIOUIETO MHpa
OTKpBbIBAa€TCSA TEpe]l MIKOJbHUKAMM IIOJIHEE, €CJIIM MPOLECC BOCIPHUATUS Y4eOHOU
UHGOPMAIIMK CTPOUTCS MOCIEA0BATENBHO U MOATanHo. [103ToMy A TOTO BCKPBHITHS
¢unocopckux mpobiem TpedyeTcs BKIIOUEHHE CIEAYIOEro JIUAAKTUYECKOTO
YCIIOBUSL: NOCIE008AMENLHOCHb U NOIMANHOCHb UZNIOHNCEHUS MAMepUuaa.

Bcekpoitue puocodgckux npobiem s ydamerocs: CayKUT MOTUBOM BCEH ero
NEeATENIbHOCTU Ha ypoke. Vcnonb3oBaHue CIEAyIOMIEro alropuTMa: NpUMEHEHue —
NOJIyYEHUE —> CBOMCTBA — CTPOEHHE — COCTAaB — HAIPOTUB MOBBIIIAECT
MO3HABATEIbHBIM  HMHTEpPEC, CIOCOOCTBYeT Oojee AaKTUBHOMY  BOCHPUSITHIO
uHpopmanuu. [lode3HOCT, MaHHOTO KOHKPETHOTO BEIIECTBA WM Mpolecca
CTUMYJHMPYET Y4YalIerocs K JajJbHEUIINM AEHCTBHUSIM IO HAaXOXIEHUIO OTBETa Ha
Bompoc: «A mouemy wmMeHHO Tak?!» PaboTa mo maHHON cxeme crmocoOCTByeT
aKTHBU3AllMU I[I03HABATEJIBbHOIO MHTEpPECAa UMIKOJbHUKOB. [IpuMeHeHHne BeuecTs
YYAIIUMUCA MOKET OCBaMBaThbCS B KAue€CTBE JOMAIIHEro 3aJaHus, YTO CIYKHUT
AKTUBM3allMEN 3HAHWM HA KOHKPETHOM Yypoke. [IprmeHeHue BelecTB OCHOBaHO Ha
uX (QU3NYECKUX M XUMHUYECKHX CBOHCTBaX. TakuMm o00pa3om, OOJNBIIYyIO YacCTh
yaeOHOW WHpOpMAIMK ydJammecss J0OBIBAIOT CaMOCTOSITEIBHO, BKIIFOYAsCh B
HCCJIEI0BATENbCKYIO JEATENbHOCTh. B3aUMOCBS3b MEXIYy COCTaABOM, CTPOCHHEM U
CBOIICTBAMHU  BEIIECTB HAa AaTOMHOM YypPOBHE pacKpblBaeTCsi Ha  OCHOBE

MCKIIPCIAMCTHBIX CBSI3EH C (1)I/ISI/IKOI\/'I, TaK KaK 3JC€Cb MMCCT MCCTO €€ IIOAUYHMHCHUC
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3aKOHAM MHUKpPOMHpA, OMHUCHIBAEMBbIM KBAaHTOBON MEXaHUKOW. AHaIU3UPYs COCTaB
aTOMOB a30Ta (AP0 aTOMa KOTOPOT'O COCTOUT U3 7 MPOTOHOB U 7 HEUTPOHOB, BOKPYT
A/ipa BpaulaeTcs 7 3JEKTPOHOB), yyalllMecsl NMpeICKa3blBalOT €ro CBOMCTBA (3apsn
a1ipa, paBHbIM + 7, © MacCOBOE YKCIIO, paBHOE 14). AHaNOTMYHO pPacKpbIBAETCA CBSI3b
«CBOWCTBA — CTpOeHUE» (MOCKOJIbKY aTOM a30Ta UMEET 5 BAJIEHTHBIX 3JIEKTPOHOB, U3
KOTOPBIX 2 MPOYHO CIAPEHBI, a 3 pacnapeHsl, TO €r0 MAKCHUMAJIbHAS BaJIGHTHOCTH 4, a
CTEIeHb OKHCIICHUS + 5).

JIist OONBIIMHCTBA BELIECTB 3aBHCUMOCTb HMX CBOMCTB OT CTPOEHHUS MOXET
OBITh BBIICHEHA JIMILIb HA MAaKpOMOJIEKYJIPHOM YpOBHE XMMHUYECKOM OpraHu3aliu.
Baxneiimee cuctemooOpaszyloliee NOHIATHE HA MaKpOYpPOBHE — «KpPHUCTAJIMYECKas
pemetka»  (cTpykrypa). s Oombmiero sd@exkra  aKTUBHOTO  BOCHPHUSTHS
uHGOpPMAIIMK HA TOM 3Talle yYaluluMCs MPEICTaBISIOTCS MPOTUBOPEUUBBIE (AKThHI
00 uccrenyeMoM oObekTe. Tak BKIIOYAETCA CIIEAYIOIIee YCIOBUE, COCTABIISIONIEE
TUAAKTHYECKYIO0 CUTYAIUIO: npedocmasienue npomueopeyusol U OmHOCUmMeIbHOu
ungopmayuu.

Vyamumea 9 — X kimaccoB npu H3ydeHUHU TeMbl «DU3MYECKHE CBOMCTBA
METAJIOB» COOOIAaeTCs O TOM, YTO MHOTHE METaJUIbl B Pa3HbIX YCJIOBUSX MOTYT HE
IPOBOAUTH IJIEKTPUUYECKOTO TOKA M TEIUIOTHI, HE UMETh METaJuTHuecKoro Onecka. Y
pedsAT HabIrOMaeTCsl KPUTHYECKOE OTHOIICHHWE K TaKOMY poay MH(opMamuu. IToro
He MOXeT ObiTh. «HO 3TO Tak», - coobmaer yuntensb. [IpoTuBopeune paspemiaercs
NyTEM pAaCCyXIEHUIl: €CIM HEeT MPOSBICHUS NaHHBIX (DU3MUYECKUX CBOWCTB, TO,
3HAYUT, HET CBOOOJHBIX 31eKTpoHOB. Korna ato Bo3moxkHO?! Tonabko ecnu cBs3b B
BEIIECTBE HE MeETaJUIMYeCKas, a KOBAJIEHTHAs MOJsApHAas WM HENoJspHas WIn
noHHas. KoBajeHTHas MOJIsIpHAs WM WOHHAs CBSI3b XapakTEpHA JUIS CJIOYKHBIX
BEIECTB, @ B HAlIEM CJIy4yae BEIIECTBO NPOCTOE. 3HAYMT, CBSI3b B 3TOM Cllydae
JOJKHA OBbITh KOBAJEHTHOW HENoJIApHOM! DTO MousekyisipHas pemerka! 3HAUwWT,
BEIIECTBO JIOJDKHO OBITH razoo0Opas3HbiM. Ilemaror mnoarBepkaaeT TO, 4YTO 3TO
JNEHUCTBUTENBHO TaK: JUTUI U HATPUI HE MPOBOJST JIEKTPUUYECKOIO TOKA U TEIUIOTHI,

HE UMEIOT METAJNTIMYECKOTro OJIeCKa B Ta3000pa3HOM COCTOSHUMU.
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C npyroid CTOpPOHBI JTaHHOE JWAAKTHYECKOE YCIOBHE MOXKHO 3aCTaBUTh
paboTaTh, MNPENOCTaBIsAS ydallUMCs «O€3yMHBIE» XUMUUYECKHUE HJACH, KOTOpHIC
PaCKpBIBAIOT OTHOCHUTEIIBHBIN, TO €CTh BPEMEHHBIN XapaKTep 3HAHUS, IMOBECTBYS O
CBs3M XuMHH ¢ puinocodpueid. Hampumep, HE0OOXOIUMOCTh OTBETA HA BOMPOC: KaK
COEUHSIOTCS TMPOCThle BemiecTBa? B CTporo ompeAeiaeHHbIX MTPONOPILUSX,
ONPEAECICHHBIX BECOBBIX COOTHOLICHUSIX — Tunore3a l[Ipycra. DT COOTHOLIEHUS
U3MEHSIOTCS TIJIABHO M CBOMCTBa, OOpa3yroIIerocsi BEHIECTBA 3aBUCAT TOJBKO OT
B3SITBIX KOJIMYECTB HMCXOJHBIX BEIIECTB — rumnore3a bepromie. MHbIMH cloBamu,
NPEACTOSIIO PEUINTh, KaK MPOUCXOJUT H3MEHEHUE COCTaBa — CKauykaMd WIIH
HernpepbiBHO. [IpycT, oTCTanBaBIINN CKAYKOOOPA3HBIN XapaKTep dTUX COCAUHEHUN, B
KOHIIC KOHIIOB, yOeIWJ COBPEMEHHHKOB B CBOEH mpaBOoTe. Tak BO3HUK 3aKOH
MOCTOSTHCTBA cocTaBa. Barmsanbl bepronne okazamuchk ommbouHbiMUu. OHAKO YKe
B1818 romy cramu m3BecTHBI (HAKThI, U3 KOTOPHIX CIEAOBATIO, YTO MHOTJA IMPaB BCE
ke bepromne. bbuto oOHapyxkeHO sBIeHHE H30MOpPu3Ma. DTUM NIPUMEPOM
MOKa3bIBAETCSA HE  TOJIBKO  JICMCTBUE  3aKOHAa  «EAUHCTBA M OOPBOBI
MPOTUBOIIOJIOKHOCTEN, HO W  JIEMOHCTpUpYETCH OTHOCHUTEIILHOCTE U
MPOTUBOPEUYUBOCTh XUMHUUYECKOTO 3HaHMsI. CrocoOCTBYeT OCO3HAHWIO YYaIIUMCS
pOJIM TPYNOMIOOWMS W HACTOMYMBOCTH B HAY4YHBIX H3bICKaHUAX. IIpemocramiser
MPUMEPHl  TAIBHEUIINX JICMCTBUM, HAMNpPAaBICHHBIX Ha IMOUCK JOKAa3aTEIbCTB
MPaBWIBHOCTU CBOMX BBIBOJAOB, TO €CTh CTUMYJHUPYET K AKTUBHOMY BOCIPHUSITHIO
MaTepuaia.

Pa3zBuTtne XMMuueckol HayKd — 3TO, MPEXKIE BCETO UCTOPHUS TEOPETHUYECKUX
BO33pPCHUI, KOTOpBIC TIpeTepIieBaid HauOoJiee CYIIECTBEHHBIE HM3MCHECHHUS TI0]
NeHCTBHEM HEOXXKHMIAHHBIX, TOpOH (haHTacTHYEeCKUX, Turnore3. C TeUeHUEM BPEMCHH,
Mocjie 0KECTOYCHHOW OOphOBI, ATH THIOTE3bl OKAa3bIBAJHUCh BOBCE HE TAKUMH YK
(aHTaCTHUYCCKMMH, a 3aT€M M BOBCE IepecTaBajd OBITh THIIOTE3aMH, CTAHOBSICH
JOCTOBEPHBIM 3HaHHEM. TakuMm 00pa3oM, BO3HHKAET HEOOXOJMMOCTH BKITIOUCHHUS
CIACIYIOIIET0 JUIAKTUYECKOTO YCIOBUS: UCNOAb308AHUE UCMOPUYECKUX XPOHUK

paseumus 3HAHULL O OAHHOM npoyecce ujiu AA6J1eHUU.
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OcBoeHME MAHHOTO JHUJIAKTUYECKOrO YCIOBHUSA peaNu3yeTcsl CIeAyHOIUM
oOpa3oM. Yyaiuecsi cCaMOCTOSITENbHO FOTOBSITCS K BBICTYIUICHHUSIM IO BONPOCAM: KaK
poucxoaut 0opb0a uael B XUMHUUECKOW HayKe, KaK 3TO COrjiacyeTcs ¢ nmpobdieMaMu
XUMHYECKOT0 00pa30BaHus B CTpaHE, CTAHOBJIEHUH JIMYHOCTH YYEHOTO.

[lonasnsatomee OonbmMHCTBO XUMHUKOB XVIII B. ObuiM 6€30roBOPOYHBIMU
MPUBEPKEHIIAMH TEOpUHU (JIOTUCTOHA, COIIACHO KOTOPOW MPH TOPEHUH TEJI OHU
TEPSIIOT HEKYI0 COCTAaBHYIO YacTb, (DIIOTMCTOH, MMEIOIIYI0 OTpUIIATENbHBIN Bec.
PeGsita moHMMAIOT, YTO TAKUM CTPAHHBIM 00pa30M OOBSCHSIN OHU YBEJIMYEHUE BECA
npu 00KUre METAJJIOB: METAJLI CTall — JIe TshKeJlel, MOCKOJIbKY MpU HarpeBaHUU U3
Hero ynetryduwicst ¢paoructod. [leiTanuch, U J0BUTh 3TOT (PJIOTUCTOH, CTABIIMMA JJIs
MHOTHX ITOKOJICHUH e1le OJTHUM «(PHI0COHCKUM KaMHEM.

[IIno Bpewms. llosBasyMCh HOBBIE MMEHA B XUMHYECKOW Hayke. JlaByasbe
noKasajl, YTO IIPU COEIMHEHUH PTYTH U «OKUBOTO BO3AyXa» 00pazyeTcsi OKCUA PTYTH
B KOJIMYECTBE, PaBHOM HX OOIIEH Macce, U PEHIMTEIbHO OTKa3aJcs OT MOIBITOK
UCTOJIKOBATh ATOT PE3yJbTAaT C IMO3UIMI OOIIEenpuHATON Teopuu. Bmen Tepmun
KKUCHOPOI» nJisi 0003HAYEHUSI KUBOTO BO3JyXa», W MPHUIIEN K BBIBOAY: OOXKHT
METAJJIOB Ha BO3JIyXE — 3TO HE MOTEPsl HECYIIECTBYIOUIETO B MpUpojie (prorucrona, a
COEMHEHUE METAJIOB C KUCIOPOJAOM.

I'enpu Kaenaum HaOmoman mpu TOPEHUH BOAOPOJa OOpa3oBaHUE BOJBI.
VYyamuecss OPUXOASAT K BBIBOAY, 4YTO JTOT YYEHBIM BHEC BKJIAJ B pPa3BUTHE
MPEACTAaBICHU O XHMHYECKHUX »DJIEMEHTaX W MPOCTHIX BENIECTBaX, HE O00ACH
HEMOHUMAaHMS CO CTOPOHBI MAaCTUTBIX yuyeHbIX. Benen 3a JlaByasse u KaBenaumem k
3TOM TOYKE 3peHUs npucoeanHunuce: [lpuctin, [leene.

Tornma onupasce Ha ONBIT CBOMX COPATHUKOB IO HayKe, JlaByasbe caenan emie
6onee BakHbIM mar. OH MOABEPT KOPEHHOMY MEPECMOTPY THICSUETIETHIO JOTMY O
YeThIpEX 3JIEMEHTax, 0Opa3ylIUX BCE HAa CBETE Teja, BOCXOISAUIYI0 K BPEMEHAM
Apuctortens. PaccmarpuBasi HCTOpUYECKHE XPOHUKH, CTAPLICKIACCHUKH IEPEHOCAT
OMBIT YYEHBIX HA CBOW, MPEACTaBISAIOT celdsi Ha Mecte yuyeHoro. llpu usyuenun
JIPYTUX TEM BO3HUKAET MOTPEOHOCTh BOCHPOU3BEICHUS KOHKPETHOM CUTyallud U

terepb. Tak  BO3HHMKAaeT AaKTUBHOE  BOCIpUATHE  y4yeOHOe  maTepuana,
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npejmnoiaramlnee JalbHEWIIMe HE MEHee AaKTUBHBbIC JCHCTBUS YyyalllUXCsi Ha
MOCHEAYIONINX 3aHATHUSIX.

Bo3HukaeT HEOOXOIUMOCTH BBISBICHHUS PE3YJbTATUBHOCTU TpeajiaraeMoin
HaMHM METOJUKH. DKCIIEPUMEHTAIBHYIO IpynIly coctaBuin ydamuecs 10-ro b, 9 A u
8-ro b u xmaccoB. Bcero 64 uenoBeka. B xoHTponbHbIX Kiaccax (185 denosex).
Hcnonb3oBanuch TECThl, COCTaBJIEHHbIE K yuyeOHUKY ['abpuensHa, 1Mo KOTOPBIM
OOBIYHO OTpeJeNsIeTCs] KaueCTBO 3HAHUM yuanuxcsi. B pesynbTaTre ObUIH MOJTYYESHBI
CIeAYIOIINE JaHHbIC: B JKCICPUMEHTAJIbHOM Tpymnie B Hadale ydeOHOro roja
(ceHTsI0ph) C TECTOM CIIpaBUIIUCH HA «5» - 12%, Ha «4» - 27%, Ha «3» - 61% Ha «2» -
0%; B KOHTpOJILHOU Tpymiie Ha «5» - 10%, Ha «4» - 23%, Ha «3» - 52%, Ha «2» -
15%.

[To 3aBeprieHUIO JKCIEPUMEHTA BBIIBICHO, YTO B JKCIEPUMEHTAIBHBIX
KJlaccax € 3aJIaHUSIMU Ha OIpeJeiCHUs KadyecTBa 3HAHUU (arpenb) CIpaBUIUCh Ha
«5» - 22%, Ha «4» - 38%, Ha «3» - 40% HaA «2» - 0%; B KOHTPOJILHBIX KJIaccaX Ha
«5» - 11%, Ha «4» - 23%, Ha «3» - 58%, Ha «2» - 8%.

JlaHHbIE SKCIIEPUMEHTAIIBHO MOJTYYEHHBIX pe3yabTaToB (B %) Mbl 0000IIMIN B

TabJnile, KOTopas WUTIOCTPUPYETCS JUarpaMMamH.

Tabruyal
I[I/IHAMI/IKA NU3MEHEHUWSI KAUECTBA 3HAHUM YYAIIIUXCS B KOHTPOJIBHBIX U
9KCIIEPUMEHTAJIBHBIX I'PYIIIIAX

I'pynnwvt yuawuxcs Hauano sxcnepumenma
Ha «5» Ha «4» Ha «3» Ha «2»
OKcnepumenmanbHas 12% 27% 61% 0%
Konmponvhas 10% 23% 52% 15%
Komney sxcnepumenma
OkcnepumenmanvHas 22% 38% 40% 0%
Konmponvnas 11% 23% 58% 8%

Bosnee HarnsiHO pe3yabTaThl SKCIIEPUMEHTA JEMOHCTPUPYIOT JUarpaMMBl.
Juacpavmma 1.

Hauago IKCIIEPUMEHTA
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70+

60 -

50-

40-
B a3Kkcnep.
L] KOHTP.

Juaepamma 2

Konen s3xkcnepumenrta

60-

50+

B a3Kkcnep.
[J KOHTpO.

5 4 3 2

[To nnarpamMmmam BHAHO, YTO Ka4€CTBO 3HAHWH B HKCIIEPUMEHTAJILHOW TpyIe
BBIIIIE, CJICAOBATEIbLHO, JaHHAsg METOAWKA MPOAYKTHBHA M  JCUCTBUTEIBHO
CIIOCOOCTBYET CTUMYJIHMPOBAHUIO AKTMUBHOTO BOCIIPUATHS HH(pOpPMAIMK Ha ypoKax

xumuu. B KOHTPOJIBHBIX I'PYIIIaAX TAKKC 3aMCTHO IIPOABHIKCHHA, XOTA M HC TAKOC
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CTPEMUTEIBHOE, YTO B CBOIO OUEpe/Ib TOBOPUT O MPOJYKTUBHOCTH 00Pa30BATEIBLHOIO
npolecca Booo1e.

CoznaBast ycioBHS 1JiE aKTUBHOTO BOCHPUSATHUS MH(POPMAIMU yUYaIIUXCS, MBI
HAOJIOJAIM HM3MEHEHUS B JeTAX. Pe0ATa cTalu CHOCOOHBIMH K W3MEHEHHIO
00CTOATENbCTB CBOEH JCATETLHOCTH, W3MEHEHHMIO Ce0s, CBOEro CyOBEKTHMBHOTO
MIPOCTPAHCTBO CaMOpa3BUTHUsl. MHEHUSI HAIIUX KOJUIET U COOCTBEHHBIC HAOIIOCHUS
3a y4alMdMHCS TO3BOJIAET CAENaTh BBHIBOJ O TOM, YTO JaHHAs METOJUKA MO3UTHUBHO
BIUSCT Ha KadyecTBO 3HaHMK peOeHka. CTaplIeKIaCCHUKH, BKJIIOYEHHBIC B
JTUJAKTUYECKYIO0 CUTYaIlMI0 aKTUBHOT'O BOCTIPUATHS UHPOPMAIIUU HA YPOKAX XUMHH,
BHUMATEJIbHEE CIYIIAIOT, HAOJIOAA0T, OTBEUAIOT HAa BOMPOCH U (GOPMYIUPYIOT X,
IrPaMOTHEE AaHAJIU3UPYIOT U OIEHUBAIOT (PaKThl, COOBITHSA, SBJICHUS, YETYEC
COCTaBJISIIOT TUIAH OTBETa, KOHCIIEKT, pedepar, palMoHalbHEE pacrojararoT CBOU
3alUCH B TETPAJsiX, KyJbTypHEe U OOUIMTENIbHEE C OKPYKAIOUMMH M Ha JPYTrux

ypOKax.

3aKJII0UYCHHEe
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3a OlleHKaMU COBPEMEHHOT0 O0pa30BaHMSI CKPBIBACTCS MPU3HAHUE CYPOBOM
PEAbHOCTH, BBIPAXKAIOLICHCS B HEJOCTATOYHOM, a IMOPOM B MOJHOM OTCYTCTBUU
3HAaHUM XMUMUYECKOM HayKd. BOJIHA 3a BOJIHOM IMOCTYHAKOT CETOMHS MPEII0KEHUSA O
MyTAX BBIXOAA W3 CIOXUBIIEHCA curyanuu. OQHA 3a Apyrol MOSBISIOTCS HOBBIC
KOHIICTIIIUN «IIIKOJIbHOTO €CTECTBEHHOHAYYHOr0 OO0pa30BaHUS», «ONTUMH3ALUU
CoJIep>KaHMsl y4eOHBIX MpOrpaMM MO XHUMHU», «0a30BOr0 MUHHUMYMa HIKOJIBLHOTO
XUMHUYECKOTr0 00pa30BaHUs» M, TJIABHOE, IIOCTPOCHUSI 00yUYeHHUsS] XMMHUU Ha OCHOBE
JTOCTUKEHUN COBPEMEHHOW HAYKW», TABUHBI SJIEKTUBHBIX KYPCOB.

[lo — HameMmMy MHEHHIO, HEIOCTaeT pa3pabOTaHHBIX KOHKPETHBIX
METOJIUYECKUX  TPUEMOB, HANpPaBICHHBIX HAa  AKTUBU3AIMIO  BOCHPUSATUS
uH(pOpMaIIIH.

IIepBoii 3amayelt HAIETO UCCIIEIOBAHUS CTAJO: ONPEAECIUTHCA C TOHUMAaHUEM
TUAKTHYECKON CUTYaIlMM aKTUBHOT'O BOCIIPUSTHS YYEOHOTO MaTepHaia yaaluMucs
HAa Yypokax XuMuU. M3yunB yuyeOHO-METOIMYECKYIO JHTEpaTypy, a, TakKkke
O03HAaKOMHUBIIHUChL ¢ MeToauueckuMm Haciaeauem J[. WM. MenngeneeBa u A. M.
BytnepoBa, Mbl ONpeAEIWINCH C TOHUMAHUEM JUAAKTUYECKOW CUTyallud aKTUBHOIO
BOCHIPUATHS Y4eOHOT0 MaTepuasa y4yaluuMucsa Ha YpOKaxX XUMUH.

Junakthueckass  CUTyalMsi, CTUMYJUpPYIOIIasi  aKTUBHOE  BOCHPUSTHE
uHbOpMaIIMM HA YpOKAX XUMHUU JOJDKHA CKJIAJbIBATBCA M3  CIEAYIOIIUX
TUIAKTHYECKUX YCIOBUI: BCKphITHE (prutococKux mpobiieM, Mmocae0BaTeIbHOCTb U
MOATAIHOCTh H3JI0KEHUSI MaTepuana, HCIOJb30BAHUE MCTOPUUYECKUX XPOHHK
Pa3BUTHUS 3HAHUW O JAHHOM IPOLECCE WM SIBJICHHUM, MPEAOCTABICHUE W3HAYAIBbHO
MPOTUBOPEYMBOM M OTHOCUTEIBHOW HWH(OpPMAIMM Y4YalIEeMyCs O SBICHUU WIH
rpouecce.

Bropas 3agaua Haiiero uccienoBaHus Obljia MOCBAILIEHA Pa3padOTKE CUCTEMBI
ATANoOB CTUMYJIUPOBAHUS K aKTUBHOMY BOCIPUSITHIO YUEOHOr0 MaTepuaia Ha ypoKax
xumun. Onupasch Ha OINpeAeieHUuEe AUAAKTUYECKOW curyauuu, gaHHoe H. M.
BopriTko: «CucTema neiaroru4eckux yCJIOBHIl CTaHOBIEHHUS peOCHKA, CO3HATEIHHO
KOHCTpyUpyeMas IeAaroroM WIA HCHOJIb3yeMash NEeJaroroM B BOCIHATATENBHBIX

LeNsIX», NPEACTaBIsIeT COOOM MeAarorm4eckyro (IMIAKTHYECKYH0) CHUTYyallHio.
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DTarnamMu Mbl CTaIM CUUTATh MOCIJIEIOBATEIBHOCTh BKIIOUEHUS ONPEACICHHBIX HAMU
TUAAKTUYECKUX YCIOBUM.

[lepBbIM AMIAKTUYECKUM YCIOBUEM, OCBAWBAIOIIMMCS yYAUTUMUCS, BHICTYIAET
BCKpbITHE (uiocockux mpodseM. 3aKoHbl MPUPOIbI, (PUIOCOPCKUE 3aKOHBI,
OTKPBITHIE YEJIOBEKOM, pa3JIMYHbl MO OOBEMY IMO3HAHHOIO M MO TOMY, B KaKUX
00JacTsAX MO3HaHUS MHpA OHU JEHCTBEHHBbI. X TpyIHO CpaBHUBATH MEXAY COOOM.
Ho 3akoHBI CpaBHHUMBI 0 IJIABHOMY — IO BO3MOYKHOCTHU IpPEICKa3aHUs HOBOTO, B
npeaABUAEHNS HEU3BECTHOro. Ha mepBbIX 3Tanax ypoka ydaluMHCS IPEACTABISAETCS
CUCTEMa TEOPETHMYECKMX U OSKCIEPUMEHTAIbHBIX (AKTOB, Onarojgapsi KOTOPHIM
CTAaHOBHUTCSI BOBMOXKHBIM MHTYUTHBHAS JI0TaJika O CYIECTBOBAHUU 3aBUCUMOCTHU WUJIU
3aKOHa.

Jnist BekphiTus pustocopckux mpoOsaemM TpeOyeTcsi BKIIOUEHHUE CIEAYIONIETOo
TUIAKTHYECKOTO YCIIOBHS: TIOCJIENOBATENBHOCTh M IOATAIHOCTh  M3JIOKEHHUS
matepuana. Bekpbite ¢uinocodckux mpoOiaeM s y4dallerocs CIyKHUT MOTHBOM
BCE €ro MAesATeNbHOCTH Ha Yypoke. lcrnonb30BaHUE CIEAYIOMIETO aIrOpUTMA:
OPUMEHEHHE — TIOJIyYEHHE — CBOICTBA — CTPOEHHE —> COCTAaB — HAINPOTHUB
MOBBIIIAET MO3HABATEIBHBIA UHTEPEC, CIIOCOOCTBYET 00Jiee aKTUBHOMY BOCHPUSITHIO
uHpopmanuu. [lode3HOCT, MAHHOTO KOHKPETHOTO BEIIECTBA WM Mpolecca
CTUMYJIMPYET Y4YAIIErocs K JajJbHEUIIMM JEHCTBUSIM IO HAaXOXKIAECHUIO OTBETA HA
BOIIpoc: «A modemy uMeHHO Tak?!» Pabora mo mgaHHOW cxemMe CIocoOCTBYeT
AKTUBM3AllMU NIO3HABATEIBHOIO UHTEPECA IKOJBbHUKOB.

Tperbe ycnoBue, COCTABIAIONIIEE JUAAKTUUECKYIO CUTYAIUIO: MPEIOCTABICHNAE
MPOTUBOPEYHMBON M OTHOCUTENbHON MH(MOopManuu. [laHHOE NUIaKTHYECKOEe YCIOBUE
MOKHO 3aCTaBUTh pabOTaTh, MPEAOCTABIAS ydalIUMCS «O€3yMHBIE» XHUMHYECKHE
UJEU, KOTOPBIE PACKPBIBAIOT OTHOCUTENBHBIN, TO €CTh BPEMEHHBIN XapaKTep 3HaHMS,
MOBECTBYS O CBsi3M XuMHH ¢ punocodpueir. Takue naen cmocoOCTBYIOT OCO3HAHUIO
ydaluMcs poJIM  TPYAOJroOHMs M HACTOMYMBOCTH B HAyYHBIX H3BICKAHUSX.
[IpenocTaBiasroOT TpUMEpPHl JAJbHEMIIMX JEWCTBUWA, HANPABICHHBIX HA IOUCK
J0Ka3aTeIbCTB MPABUIBHOCTH CBOUX BBIBOJOB, TO €CTh CTUMYJIUPYIOT K AKTUBHOMY

BOCIIPpHUATHIO MaTCpHaia.
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YeTBepTbIM  BKJIIOYAIOUUMUCSA  JMJAKTHYECKHUM  YCJIOBHEM  SIBIIETCH:
MCIIOJIb30BAaHUE MCTOPUYECKUX XPOHHMK PA3BUTHSA 3HAHUM O JAHHOM MPOLECCE WU
aBiieHnd. OCBOEHHE JAHHOTO JUAAKTUYECKOIO YCJIOBHS PEANM3yeTcsl CIEeAYIOLIUM
oOpa3oM. Yyaiuecsi cCaMOCTOSITENbHO FOTOBSITCS K BBICTYIUICHHSIM IO BONPOCAM: Kak
MpoUcXoauT 00pb0a Ul B XMMUUECKOW HayKe, KaKk 3TO COriacyeTcs ¢ npodieMaMu
XUMHYECKOT0 00pa3oBaHus B CTpaHE, CTAHOBJIEHUH JIMYHOCTH YUEHOTO.

B 3akmitouenue xoTenoch Obl OTMETHTH TO, YTO 3aJla4d HAIIEro MCCIEJOBaHUS
pemieHsl. Bo — mepBbIX, 00OCHOBaHA IUAAKTUYECKAsh CUTYyalMsl, CTUMYJIHPYIOLIAs
aKTUBHOE BOCIIpUSATHE MHQOpPMALMU HA ypokax XuMuu. Bo — BTOphIX, pazpaborana
CUCTEMa JTaloB PAa3BOPAUYMBAHUS JUAAKTUYECKON CUTyallMM BO BPEMEHH, IMyTEM
MO3TAlHOTO  BKJIIOYEHHUS  JUJAKTHUYECKUX  YCJIOBHUH,  COCTaBIAIOINIMX 3Ty
JTUAAKTUYECKYIO CUTYAIIHIO.

Opnako Hame WHCClIeAOBaHHE CTaBUT TMepe] HaMH HOBYIO 3ajady —
ONpENENUThCS €  NPUHIUIAMHU  TOCTPOCHUS  JAWAAKTHYECKOM  CHUTYyalluw,
CTUMYJIMPYIOIIEH aKTUBHOE BOCHpuUATHE WHGOpMAIMK Ha ypokax xumuu. Ho 370

yke OyzeT Ipyroe ucciaeaoBaHue.
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Hpuaoxenne Ne 1.

Ypok B 9-M Kiacce: AJIIOMUHUNI

3anaunm:

1. Bo30yxnarh MHTEpEC K M3YyUYCHHIO HAyKH MyTeM IPEAOCTABJICHUS KpPaTKUX
HMCTOPUYECKUX M HAYUYHBIX COOOIIEHHH O MPOILIJIOM, HACTOAIIEM U OyIyliem
ATIOMHUHUSL.

2. AKTyanu3upoBaTh 3HAHUS Y4alIUXCS O CTPOCHUM aToMa, U3UYECKUX CMBICIAX
MOPSIAKOBOI'O HOMEpa, HOMepa I'PYIIIbl, HOMEpa Nepruoia Ha IpUMepe aTFOMUHMUS.

3. Tloka3zaTh 3aBUCMMOCTH (PU3MUECKUX CBOUCTB aJIOMUHUS OT HAJIUYUS B HEM
METaJUTMYECKON CBSI3U U OCOOECHHOCTEN KPUCTAUTUYECKOTO CTPOCHHUS.

4. ChopmupoBarh y ydalluxcs 3HAHHUS O TOM, YTO AJIOMUHUIO B CBOOOJHOM B
COCTOSIHUM TIPUCYIIM OCOOBIC, XapaKTepHble (U3NUECKHEe U XUMHYECKUE
CBOMCTBA.

5. Ilpomomxkute (GOpMHpPOBAHHE WCCIIEIOBATEIILCKUX HABBIKOB Y4YalllUXCsS TpHU
paboTe C JINTepaTypoid, BEIMOJHEHUEM JIAOOPATOPHOU PabOTHI.

Tun ypoka: uzyueHue HOBOro Matepuaia.

Bup ypoka: nabopaTopHBIH.

ObOopynoBanme: ajgOMUHMEBAass TMPOBOJIOKA C KHONKaAaMU Ha IUIACTUIIMHE,

POCTEUIIAst AIEKTPUUYECKAsl e, IITATUB C MPOOUPKAMH.

PeakTuBbI: aIIOMUHUHN, pa30aBiIeHHBIE U KOHIIEHTPUPOBAHHBIE: CEpHAsi, COJsHAS U

a30THas, pacTBOP TMAPOKCUIA HATPHS, MOPOLIOK aJFOMUHUS, KPUCTAJUIMYECKUNA MO,

BOJA.

Ilnan leticmeus yuumerns Jleticmeus yuawuxcs

Opr. MomeHT. 3apaHee Ha  JIOCKe
3aMuchIBaeTCA  IUIAH
ypokKa W JOMAaIllHEee

3aJ]aHUE.
1. Bozoyxnenne | Benmukue 3aKOHBI
HWHTEpeca YYallluXcs K | MUPO3JIaHbs
W3yYECHUIO B cymHocTH, HaWBHBI
buznuecKux, U TIPOCTBL.
XUMHYECKHX CBOWCTB M | I mopoir Bam He
MIPUMEHEHHUS XBaTaeT 3HAHUSA
AITFOMUHUA. Jnga  pasragku  3TOM
MPOCTOTBHI.
1-11 yuenux:
Tonpko TCHUEB BEJIMKOE
ITPO3PEHBE,

Kuznb, onepexas Ha BEKa,
[Ipenonpenenser myTh IBUKEHUS
JIns HayKy K HOBBIM pyOexam!
2-11 YUeHUK:

Kak 3epHy co3pers uaee Hajo,
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A CO3pETH €1 HENETKO,
ToapKO CTOS HA IJIeYaX TUTaHTOB
MGEI ceroHst BUIUM JAJIEKO!

2. llocTtaHoBKa 1I€]IH
ypoOKa.

Coobmenne (S0
ypOKa: MO3HAKOMUThCS
c bU3UIeCKUMH,
XUMUYECKUMU

CBOMCTBaMH u
IPUMCHCHUEM

AJTIOMUHUS. 3anuco

membl YPOKa u yeiu Ha
oocke.

3anuce memvl ypoka u yeiu 8
mempaou.

3. Axrtyanu3zanus
OMOPHBIX 3HAHMHA 00
UCIIOJIb30BAHHUH
AIIOMUHUSL.

[Ipennaraer

yYaIIUMHUCS

IT03HAKOMHUTHCS c
TaOJIMIEN HA 3aYETHOM
mucre:  «lIpumenenue
ATTIOMHHUS U
3al0JHUTH MEPBYIO
KOJIOHKY «YTO MBI

3HaeM 00 aJTFOMUHHMI.

1-1 yuenux:
B 1885 rony,
BBICTABKE B

Ha BCEMHUPHOM
[Mapuwxe  ObLIO
MPEACTaBICHO «cepebpo  u3
TJIMHBD),  KOTOPOE  MPOHU3BEIIO
OOJIBIITYIO CEHCAlUI0. DTO OBLIU

MJIACTUHBI U CJIUTKA U3
ATIOMUHUS, MOJIy4eHHbIE
bpaniy3ckum  ydeHbiM  CeHT-

Knep Hesunem. K uvectu JleBniis
OH OTpearupoBall, Kak Moa00aeT

HaCTOAIICMY YUCHOMY: n3
AJITOMHHU A COOCTBEHHOTO
IMPOU3BOJACTBA OH OTUYCKAaHUJI

Menanbs ¢ noprperoM Ppuapuxa
Benepa u natoit «1827» u nocnan
ee B IOJAPOK  HEMELKOMY
YYEHOMY, IEPBOMY MOTYyUYHUBIIEMY
AJFOMUHUMN.

2-11 YUeHUK:

B mpoGe nyHHOTO TpyHTa, B3ATOM
aBTOMATUYECKOMN CTaHIMEN
«JIyna — 20» B KOHTUHEHTAJIBHOU
YacTH HAIIero CIyTHUKA — MEXIY

Mopem KpusucoB u Mopem
N300unus —  BhepBble  ObLI
oOHapyKeH CaMOPOIHBIN

amomunui. Ilpu wuccnenoBanuun
JyHHOW (Qpakuum Maccoit 33

MUJUIUTpaMMa B HHCTHUTYTE
re0JIOTuu PYIHBIX
MECTOPOXKJIeHU, mneTporpadum,

MuHepainoruu u reoxumun AH
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CCCP Obuid  BBISBIEHBI TpHU
KPOXOTHBIE YaCTHIbl AJTFOMUHUSA.
OTO IUIOCKHUE CIIETKA yIJIMHEHHBIE
Kpynuusl pasmepom 0,22, 0,15,
0,1 MwmwimumeTpa C MaTOBOH
MOBEPXHOCTHIO U CEPEOPUCTO —
CEpple B CBEXEM  H3JIOME.
ANIOMUHUN — TyHHBIA KAMEHb.
3-1i yueHux:

My3eiiHble SKCIOHATHl OBIBAIOT
pasHble. OHU U3BECTHBI HA BECh
MUp U OLICHUBAKOTCS B
aCTPOHOMHYECKHUE CyMMBl,
Ipyrue TroJamMu IOKOSATCA Ha
CTEHJAaX, MOYTH HE IpHUBIIEKas
BHUMaHUs moceturtened. Ho u y
TaKMX CKPOMHBIX HKCIIOHATOB

nopou ObIBacT BEeChMa
WHTEpECHass POJIOCIOBHAS  WIIH
cynb0a.

Cpenu MHOT'OYHCIIEHHBIX
apXeoJIOTUYECKUX  HAaXOJO0K H
pEAMETOB CTapHHBlI,
HSKCIIOHUPYEMBIX B
KpaeBea4ECKOM My3ee
aMEpPUKAHCKOI'0 ropozaa
Knupnenna, €CTb MaJjo
MIpUMEYaATEIbHbIE METAJUIMYECKUE
KACTPIOJIH u MUCKH.
Oxka3bIBaeTcs, 3TO NepBasi B MUPE
nocyja u3 ATIOMUHUS,
W3rOTOBJICHHAS OJIHUM u3
xutenel ropoaa B 1890 ronay.

4-11 yyeHux:

B «fOHo1meckom pomaHe»

Banentnn KataeB pacckasbiBaer
O COOBITHSIX TIEPBOM MHPOBOM
BOWHBI, B KOTOPBIX aJIOMHHUU
OKasajcs [JIABHBIM
JNEUCTBYIOIIMM JIMIIOM. B TO
BpEMSI HEMIBbl H3TOTOBISIN W3
ATOTO MeETala JIMCTAaHIIMOHHBIE
TpYOKU JJIsl MIPAMHENH U TOJIOBKHU
HEKOTOPBIX  BHJIOB  CHapsJOB.
[locne apTwuIepUICKUX Jydsen
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3eMJi1  BOKpYT [MO3ULMU OblIa
ycesiHa AITIOMUHUEBBIMHU
TpyOkaMu U OOEroJOBKaMH.
Pycckue conparel cobupanu Hx
KaKk rpuObl, 3aTeM IUIaBWIM Ha
OTHE U OTIUBaId B (OPMBIL.
[Tonyyanuce AJIFOMUHUEBBIE
J0Xkku. Bot 4ro mumer o6 3Tom
B. KaraeB: «JIuTelHBII 3aBOJ
paboTan MOJHBIM XOAOM... bblia
Jaxe, IIOMHHUTCS, YCTaHOBJICHA

pBIHOYHASA 1ieHa Ha
aTIOMUHUEBYIO  JIOXKKY. Copok
KOMEEeK  IITYKa. Kyna  Hu
MOCMOTpUILIb,  BCIOAY  CHUISAT
COJIAATHI u, COTHYBUIHUCH,

NUIM(QYIOT TONIBKO YTO OTJIMTHIC
IICpPIIABhIC ATFOMUHUECBBIC JIOKKHU
HaXXJTagyHOU OyMaroi.

5-11 yuenux:

Brauane TpeThero Beka 110 H. 0.
N3 Oponssl Obut cozman Komocc
Ponocckuit —
JIOCTOIPUMEYATEIIBHOCTh ~ TTOpTa
Ponoca Ha mobepexbe Ireickoro
Mops. Crarys ©Oora CoisHna

I'enmoca, Ha 36  MeETpoB
BO3BBIIIANIACH Yy BXOJa B T'aBaHb.
Ho =©Be npgoaro — T1I0oJBEKa.
Pazpymmnace pu

3emiieTpsceHun. lloroBapuBaror,
Oynro Obl BacTu ocTtpoBa Pomoc
HAMEpPEHbl 10 COXPaHUBLIUMCS
yepTexxam u OMMUCAHUSIM
BOCCTAHOBHUTh 3TO YYyJIO CBETA.
[IpaBana, BockpecHer Ponmoc wu3
QTIOMUHMS, a BHYTPU TOJIOBBI
IJIAHUPYETCS] Pa3MECTUTh MUBHOM

oap.

6-11 yuenux:

B1884 romy B cromuune CIIA
coopyaunu 169 — MeTpoBbIit

MOHYMEHT B 4ecTh Jl>)Kopxka
BammuHrrona. ABTOpBI INPOEKTA
YBEHYAJIM KaMEHHBI 00enuck

33




APaMUION U3  JIParoueHHOrO
MeTtaia — amoMuaus. C tex mop
yKe 0oJiee cTa JIET AIFOMUHUEBBIN
HAKOHEYHHK YKpAIIAET MaMITHUK

BamuHrrony, YCIIEIIHO
BBIJICPKUBAs VICTIBITAHUS
BPEMEHEM U IIOI'OJION.

7-1i yueHux:

Kak W3BECTHO, YHUCTBIN
AIIOMUHHMI HE pacTBOpsETCS B
BOJIC, IIOCKOJBKY  Ha  €ro

MOBEPXHOCTH 00pa3yeTcsi TOHKHA,
HO MPOYHBIN OKCUJHBIN MMAHUHUPD,
NPEIOXPAHAIONMA  METAT  OT
JTaJIbHEHIIIETO OKHCJICHUS.
OpmHako Ha BCAKYIO OPOHIO MOXKET
HAWTUCh CHApAll, CIOCOOHBIN ee
pa3pywminTh. s aatOMUHHUEBOTO
MaHIUPsl B POJM TAKOTO CHapsija
BBICTYNIUJIM  JOOABKM  TaJuius,
uHIuS u ojoBa. Co3maHHBIN
ydeHbIMU HHCTUTYyTa AH cras
aJIIOMHUHUS, AKTUBUPOBAHHBIN
ATUMHU J00aBKamMu, He o00OpaszyeT
OKCUJIHOM TUICHKM U TOATOMY
BCTYNIa€T B PEAKIHUIO C BOJOM.
[Ipu sTOoM BBIFEHsAETCS OOJBIIOE
KOJIMYECTBO BOJOPOJIa, KOTOpPOE
MOYKHO PEryJUpOBaTh B IMIMPOKUX
npeaenax. Bonopon —
MEPCIEKTUBHOE TOILJIMBO n
BBIXJIOIMHBIX Ta30B B  TaKHX
JBUTATEIISAX HE OyJIeT.

8-11 yuenux:
Eciu B030ynuTh B amOMUHUHU
IIEPEMEHHBIN TOK — OH

HAMarHU4YMBAeTCsS W TOMaJaeT B
pyku MarHuToB. Tak paboTaeT
cemapatop — npubop  Aud
yIaBIMBaHUS W3 Tpy3a Mycopa
AJTIOMUHUEBBIX IETAJICH.

9-11 yuenux:
B AHTJIMHACKUAX Mara3zmHax
MOSBWJIACh HOBHHKA — 3€pKaja,

HU3TOTOBJICHHBIC N3 TOHKOﬁ, HO
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IIPOYHOM, IVIaAKOU U MPO3payHOU
noMI(PUPHON MIICHKH, TTOKPHITOM
C  OJHOM  CTOPOHBI  CJOEM
OCAXKJIEHHOTO B BaKyyMe
amtomunus. [l1eHKy HaATATUBaIOT
Ha JIETKYI0 paMKy — M 3€pKajo
rotoBo. CHawana »dTH 3epkana
Osarogaps ux JIETKOCTH
NpPEAHA3HAYAINCH  TOJBKO IS
aBuanuu. Ho Bckope umu cranu
JeNaTh 3€pKajJbHbIE IOTOJKA U
cteHbl. [I0CKONIbKY Takue 3epkaja
HE 3alo0TeBalOT, OHM OKa3aJuCh
O0COOEHHO YJO0OHBIMHU JJIsl BAHHBIX
KOMHAT U JPYTUX MOMEIICHUHN C
BBICOKOUW BJIJKHOCTBIO.

10-i y4eHuk:

3epkano I KpyHHEHIIEro
TEJEeCKoma JAuaMeTpoMm B 6
MeTpoB, co3gaHHoro B CCCP
MTOKPBITO TOHYANIIEHT
ATIOMUHHEBON  Qosbrot.  ITOT
NANbHO30PKHMM TI1a3 oOpalieH B
rITyOUHBI BCEJICHHOM. On
CIIOCOOCH YBHJIETh CBET OOBIYHOMU
CBEUKH HAa PACCTOSIHUM 25 ThICAY

KHUJIOMETPOB. AMepuKaHCKue
yUeHbIE IPEITTOKIIN
UCIIOJIb30BaTh TUTaHTCKHE

3epKajia M3 IUIACTMAcChl €
AJTIOMUHHEBBIM TOKPBITHEM IS
OCBEIIECHUS HOYHBIX TOPOJIOB.
JlocTtaBrieHHbIE HAa OpPOUTY Takue
3epkajga W ymnpasisgembie OBM
CMOTYT OTpa)kaTb COJIHEUHBIH
CBET B JIECSTKU pa3 UHTCHCUBHEE,
YyeM 3TO JeJaeT B HacToslee
BpeMs JIyHa.

4. TlogBenenne WUTOTOB
MEepBOTO ATara ypoka.

3aciymuBaeT u
KOPPEKTUPYET OTBETHI
yUamuxcst 1o

3allOJTHEHHUIO  TIEPBOM
KOJIOHKH TaOJINIIBI.

3a4uTHIBAIOT 3allUCH B TEPBOM
KOJIOHKE TaOJINIIBI, I10
HEOOXOIMMOCTH MCIIPABIISIIOT UX.

5. AKTyanu3anus
3HAHUM O CTPOCHUU

Takoe HIUPOKOE
IIPUMEHEHUE

OnuH ywanuiics y JOCKH, a
JPYTHE B TETPAisAX 3alMiChIBAIOT
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aToma, bu3nYecKux
CMBICJIaX MOPSIKOBOTO
HOMeEpa, HOMeEpa
TpYTIIIHI, HOMeEpa
NEPUOA.

aJIIOMUHUNM  HAXOIUT
Omarogaps CBOUM
CBOMCTBAM. A
CBOMCTBaA 3aBHUCAT OT
CTpPOEHHUSI.
Paccmorpum crpoenue
aToMa aJIOMHUHUS.

cXemy CTPOCHHS aToma,
pacmpenensoT  AIEKTPOHBI  TI0
KBAaHTOBBIM S[U€HKaM H BBIBOMST
AIIEKTPOHHYIO (QopMylly aroma
AJTFOMUHMUS. Henaet
NPEINONIOKEHUE O XapaKTEPHBIX
(bU3HYECKUX CBOMCTBAX.

6. JleMoHcTpanus.
JlaGopaTopHBIl  OMBIT
«3yuenune

duznueckux
QTFOMHUHUSY.

CBOWCTB

A.1.  JlemoHcTpauus
IpOCTENIIEH
BJIEKTPUYECKON  LIEIH,
BKJIFOYAIOIICH
AJTIOMUHHUEBEIE
POBOA.

. 2. JemoHcTpauus
TETJIOTPOBOIUMOCTH
AJTFIOMUHMUA :
ITOCTEIIEHHOE
OTpPHIBaHME KHOTIOK Ha
IJIACTHIIMHE oT
ATIOMUHHUEBOM
MIPOBOJIOKH,
KOHEII
HarpeBaeTCsl.
H.3.  JemoHcTpauus
KyCKa AJTIOMHUHUS,
oOpaiaercss BHUMaHUE
Ha MaTOBBIM
METAJUIMYECKUI OJIECK.
. 4. JemoHcTpauus

OJIVH
KOTOPOM

AITFOMHHUEBOU
donbru, obpamaercs
BHUMaHHE Ha
TUTACTUYHOCTD
ATIOMUHUS W €ro
JIETKOCTb.

H. 5. JemonHctpanus
PacTBOPUMOCTH B BOJIE
AJTIOMUHHUS.

O6parmaercs

BHUMaHHE Ha
MOJIOKEHUE ATFOMUHUS
B POy HanpsHKEHU.
Jlaetcs  oOBsACHEHHUE:
oOpazoBaHue

OKCUJIHOM TUJICHKH Ha

HabGaronenue 3a  ACHCTBUSIMH
yUYUTEIsd M 3allOJHEHUE BTOPOU
KOJIOHKY TaOJIUIIBL.

1. IIpon3BOACTBO ANEKTPUUYECKUX

IPOBOJIOB.

2. W3sroroiieHUE
KOTJIOB.

NOCYJlbl |

3. H3rotoBiieHHE IOBEIUPHBIX
W3IEIIUN U YKpalICHUH.

4, Hcnons3oBanue B
CaMOJICTOCTPOCHUHU u
KOpaOJICCTPOCHHH.

5. MWsroroBneHwe mnocynbl U
KOTJIOB, 71a00paTOPHOTO
000pyI0BaHUSI.
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IOBCPXHOCTHU MCTAJIJIA.

7.
pabota

JIaGopatopHas
«XAMUAYECKUE

CBOUCTBA AJTIOMUHUS

J1. 1. B3aumoaencTBue
QIIOMMHUS C HMOJOM.

Breimonnsercs B
BBITSDKHOM — mikady!
Pactupaercs
AJTIOMUHUEBAS TyApa C
KPUCTAUIMYECKUM
AOIOM B CTYIIKE H
nobasisieTcs
HECKOJIBKO Kanesiab
BOJIbI.

JI.  BzaumopencTBue
AITIOMUHUS c
KOHIICHTPUPOBAHHBIMU
CEpHOM UM  a30THOW
KUCJIOTOM.

PabGoTtator 10 HMHCTPYKTUBHOM
KapTOUYKe W 3aMOJHAIOT BTOPYIO
KOJIOHKY TaOJIHUIIbI.

Beimonustor CaMOCTOSITEIIbHO
71a60paTOPHYIO paboty o
WHCTPYKTHBHOW  KapTOyke |
3aMKUCHIBAIOT YPAaBHEHUS PEAKIIHIA.
VYpaBuenus peakuuu

3aIIMCBIBAIOTCA Ha JOCKC.

8.

3HAHUM.

3akperieHue

1. ITo xakuM BHEITHUM
MpU3HaAKaM BBI
CMOJKETE OTJINYNUThH
W3JICINS U3 aJJFOMUHHUS
OT U3JCIIUN U3 APYTUX
MarepuaioB?

2. Omnumwure 00JacTH
MPUMEHEHUSI

ATIOMUHUS U YKAXKUTE
CBOMCTBA, Ha KOTOPBIX

OCHOBAHO €ro
UCII0JIb30BAHUE.
3. [Touemy

AJTIOMUHHEBAST TIOCYZa
HE paspylaercsi B
KUISIIEW BOJE W HE
MIOJBEPraeTcs
aTMoc(epHOn
KOppo3un?

4. Ilpu mpou3BOACTBE
AJTIOMUHHUEBOU
IIPOBOJIOKH
pacIUIaBICHHBIN

OtBeuaroT Ha BOIIPOCHI YYUTCIIA.
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ATFOMUHUN
BBIITYCKAOT

yepes
KpYyrjioe  OTBEpPCTHUE.
Ctpysa 3aTBepAcBacT,
HE  pa30uBasCh
karu. [louemy?

Ha

9. IloxBeneHue UTOTOB
ypoKa o TIJIaHY,
3allMCAHHOMY Ha JIOCKE.
BricTaBieHue OICHOK.

KommenTapuii
YUHTEIIA.

OTBeTHI MO IUIAHY, 3aMUCAHHOMY
Ha JI0CKE.

3amnuche JIOMAIITHETO

3a/1aHusl.

10. CamocrosiTenbHas pabota
HuddepennmpoBaHHbIN yUYaIuXxcsl o KapTOoUuKaM.
KOHTPOJIb (ecnu

0CTaJIOCh BPEMs])
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IHpuaoxenne Ne 2.

Ypok B 8-M kiacce: MeTaiibl — NPOCThIE BelIECTBA.

3agaumn:

6. AKTyanu3upoBaTh 3HAHUS YYaIIUXCS O CTPOSHHUM aToMa, (PU3MUECKUX CMBICIAX
OPSIKOBOTO HOMEPA, HOMEpa rpyIIibl, HOMEpa Nepruoaa.

7. ChopMupoBaTh y yyalluXcs 3HAHUA O TOM, YTO MeETaylaM B CBOOOJHOM B
COCTOSIHUY TIPUCYIIH 0COOBIC, XapaKTePHbIC /I HUX CBOMCTBA.

8. Iloka3zaTp 3aBHCUMOCTh (PU3UYECKUX CBOWCTB METAJJIOB OT HAJIMYUS B HHX
METAJNTMYECKOMN CBS3H U OCOOCHHOCTEN KPUCTATUIMYECKOTO CTPOCHHUS.

Tun ypoka: u3ydeHue HOBOrO Marepuala.

Bup ypoka: n1abopaTopHBIH.

OO6opynoBanme: o0Opasllbl METAJUIOB: AJIOMHUHMMA, ITMHK, MeIb, MarHuii, jKene3o;

IMITAaTUB C TPOOUpPKaMH, aTIOMHUHHMEBAs IMPOBOJIOKA C KHOMKAMU Ha IUTACTUIIMHE,

IPOCTEUIIAS IEKTPUUECKAS LETb.

Ilnan Jleticmeus yuumens Jleticmeus yuawuxcs
Opr. MomeHT.
1. Axrtyammzanus | 1. CooOuieHre TemMbl ypoka M 3amuch | 3aUCh TEMBI YpOKa B
3HAHUU 0 | ee Ha JOCKeE. TeTpaau.
CTPOCHHMHM aToma, | 2. becena mo Bornpocam:
buznueckux BEIIECTBA  COCTOSAT M3  MoJekynd | OTBeT 1o  MOJEenu
CMBbICIaxX MOJIEKYJIBI U3 aTOMOB. A KaK YCTPOEH | CTPO€HHE aToma Yy
MOPSAIKOBOTO aTom? JIOCKH.
HOMEpa, HOMepa OTtBeT C MecTa:
IpyIIbl, HOMEpa | ATOMBI  (XMMUYECKHE  3JIEMEHTHI) | paauyc aToma
nepuoa. BCTPEUAIOTCS JBYX BUIOB: METAUIbI H | METAJJIa OOJIbIIIE YeM

HEMETaJUIbl. A eCTh JH pas3in4duc B
CTPpOCHNHA aTOMOB MCTAJIJIOB n
HEMCTAJIIIOB.

A kak omnpenenuth 1o [ICXD 3apsing
sIApa, YKUCJIO AJICKTPOHHBIX YPOBHEUW U

y HeMeTasuia, a YUcio
AIEKTPOHOB Ha
MOCJIETHEM
AJIEKTPOHHOM YpPOBHE
menbIe (ot 1 — 3).
OTBET ¢ MecTa: HOMEDP
nepuojia XuMHUYECKOTO
JeMeHTa —  3apan
a/ipa; HOMEp Mepuoja
— YHUCJIO AJEKTPOHHBIX
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YHUCIIO 3JIEKTPOHOB
AIIEKTPOHHOM ypOBHE.

Ha TIIOCICOAHEM

3. llpurnameHue CepIrpaTb B HIPY
«KpecTruku — HOJTMKW.

K Li B He F Al
Ca Mg O K Na Ca
P Al S P Cu N

YPOBHEW; HOMEp
rpynmbl  —  YHUCIIO
JJIICKTPOHOB Ha
IIOCJICTHEM YPOBHE.
Bri6upatot

BBIUTPBIIIHBIA IYTh —
JIVHUIO,
CBSA3BIBAIOIYIO TOJIBKO
METaJIBL.

2. @opMHpOBaHHE
3HaHUU 0
buzmdecKux
CBOWCTBAX
METAJLJIOB.

B mpupone oTnenbHbIX aTOMOB HE
CYILIECTBYET, OHU CBA3BIBAIOTCS JIPYT C

ApyroM H©  00pa3yloTcss  IpOCThIE
BEIIECTBa  METayIbl, KOTOpbIE U
UCTOJBb3yEeT  4YEJIOBEK B  CBOEH

MOBCETHEBHOM KU3HH.

Uepe3 Beka WU THICAYETIETUS YETOBEK
IIPOHEC YBAXXEHHUE K METAJUIy U €ro
MacTepam, T0OBIBAIOIIIUM U
obpabarbiBaromuM ~ ero.  CrapuHHAs
JIereH/ia IOBECTBYET O TAKOM CIlydae.
Korga 3akoHYMIIOCH CTPOUTENIBCTBO
Hepycanumckoro Xpama, uapb
CoJIOMOH yCTpOWJI MHPILIECTBO, Ha
KOTOpPOE€ MPUIIACUI BCEX MaCTEpOB,
OPUHUMABIINX  y4acTHE B  3TOU
rpanno3Hoi ctpoiike. CoOpaBiimecs
rOCTH MPUTOTOBUIIUCH, OBUIO OTBEJATh
YTOUIEHUs, KaK BAPYT Lapb CIPOCHIL:

- Hy, a k10 e u3 cTpouteneil caMbli
riaaBHbI? KTo Oosplne Bcex cuaerman
JUISL CO3JTaHMsI ATOTO YyA0 — Xpama?
[lognsincss kaMeHIUMK: (J1ajiee cioBa
YUYEHUKOB)

1 — #1 yueHuk:

Pazymeercs, xpam —
3TO HALIUX PYK JEo,
U JIByX MHEHUHA TYyT
OBITh HE MOXET. MbI
KaMEHIIUKH,

BBUIOKUIIA ero
KUPNHUY K KUPIHUYY.
Barasuaure, Kakue
MIPOYHBIE CTEHBI, apKH,
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CBOJIBL. Bexka
IPOCTOUT OH BO CJIABY
uapsa CoiaomoHa.

2 — yYEHUK:

Cnopy Her, OCHOBa
XpamMa KaMeHHas, -
BMeIIAJiCs IUIOTHHK, -
HO  CyIWUTE€  CaMmH,
rOCTH JOPOTHE, XOPOIII
Obl OBLI ASTOT XpaMm,
ecii Obl I M MOU
TOBapUILU HE
NOTPYAUIIUCHh B TOTE
muna. [IpusitHo ObLIO
Obl BaM CMOTpETh Ha
rojble  CTEHBbl, He
OoTIeJIan MBI 170,4
KpPacHbIM JIEPEBOM Ja
JMBAaHCKUM  KeJapom?
A Ham mnapker U3

JTYUIINX nopon
cCaMIIINTa — KaK pagyeT
OH B30p! Mpl,

IUIOTHUKH, TIO TIPaBy
MOXXEM CUMTaTh cels
MOITUHHBIMU
CO3MaTeNsIMH  DTOTO
CKa304YHOTO JIBOPIIA.

3 — 1l yYCHHK:

- CMOTpH B KOpPEHB,
npepBan ero
3€MJICKOII. — XOTeIl ObI
g 3HaTh, KaK OTH
XBaCTyHBI (OH KUBHYI
B CTOPOHY KaMEHIINKa
U IUIOTHUKA) BO3BEIU
OBl XpaM, €CJIu ObI MBI
HE BBIPBUTM KOTJIOBAaH
st ero (pyHmameHTa.
Jla cTeHbl BMecTe C

ero OTHIEJIKOU
pacchinaiuch Obl  OT
MEepPBOTO NopbIBa

BETPA, KAK KapTOUHBIN
JIOMUK.
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IToctanoBka mnenn
ypoKa.

Ho mape CosoMOH HemapoM cibul

MYJIPBIM. [Tono3BaB K cebe
KaMEHIIINKa, OH CIPOCHIL:

- KT0 cnenan TBO MHCTpyMEHT?

- A TBOU? — oOpatwicsa mapp K

IIJIOTHUKY.

- Hy, a TBOM monaty u KupKy? -
IIOMHTEPECOBAJICS Conomon y
3€MJIEKOIIA.

Torna nape ColOMOH BCTall, MOJOLIEN
K YEJOBEKY, CKPOMHO CTOAIIEMY B
yriay — 3To U OblI Ky3Hel. Llapb BeiBen
€ro Ha CepeIMHy 3aJa.

- BOT KTO IJIaBHBIN CTPOUTENH XpaMma,
BOCKJIUKHYJ MyJnpedmuid u3 uapei. C
STUMHU CJIOBaMU OH YCaJuJl Ky3Hela
psAOM ¢ co00il Ha MapyOBBIC TOIYIIKU
Y TIOJIHEC €MY Yallly, IOJIHYIO BUHA.
TakoBa yerena, HaCUUTHIBAIOIIAS YIKE
OKOJIO TpeX ThIcAdeneTuii. Mbl He
MOXEM pyd4aTbCs 3a JOCTOBEPHOCTH
OIMCAHHBIX COOBITUM, HO, KaK OBI TO

HU OBUIO, B JIETEHJE OTPa3WIOCh
OTPOMHOE YBa)KCHHE, KOTOPBIM
U3JIpEBIIC  TOJB30BAMCh  MacTepa,

MOKOPSAIONIUE METaJIJI, 3aCTaBJISIONINE
€ro CIIY>KUTh JTIOJISIM.

[Touemy ke MeTaUIbl TaK Ba)KHbBI JJIA
YyeJIOBeKa JaBailiTe celyac BBISICHUM.
[TocmoTpuTe HA CTOJIE Y BaC HAXOAATCSA
o0pas3upl MeTamioB. PaccMoTpum mx
3allOJTHUM ~ TaONMMYKy Ha JUCTEe C
3aIMChIO nabopatopHas paboTta

- Koneuno, ky3Hen, -
OTBETWJI YJIUBJICHHBIN
KaMEHIIHK.

- Kto xe, kak He
Ky3Hell, - HE
pasaymbiBas, CKazal
TOT.

- Thl K€ caM 3Hacllb,

napb, 4YTO0 HMX MOT
CIeNaTh TOJIBKO
Ky3Hel, - OBUI €ero
OTBET.

3amnosHeHe TaOJIUIBI
«Du3nyeckue
CBOMCTBA METAJIIOBY.
Pabota (0}
WHCTPYKTUBHOM

42




«DPUu3nuecKknue CBOUCTBA METAJLUIOBY).

Paboma ocywecmensiemcs
¢pponmanvro. Yuumenv 3auumvléaem
UHCMPYKMUBHYIO KapmouKy, a

yuawuecs no OOHOMY OUKMYIOM, KaK
3anoaHsAIOm madauyy.
VY Hac ¢ BaMM OCTAJIUCh JIBE KOJIOHKHU B

Ta0IuIIe HE 3al0JIHEHHBIMH:
AJIEKTPOITPOBOTHOCTh u
TEIUIONPOBOTHOCTh.  YOCIUMCS, 4TO
METaaIbl JIEHCTBUTEILHO 00J1aJaro0T
TaKUMH CBOMCTBAMH.

Hemoncmpayus:  Tennonposoonocms
Memanios.

Aniomuruesyro NPOBOJIOKY c

NPUKPENTIeHHBIMU NIACTUTUHOM K Hell
KHONKAMU HACPeBAaom ¢ 00HO20 KOHYA.
Krnonku omnaoarom noouepeoHo.
CnemaeM BBIBOJ: METaJUTBI TPOBOJST
TETLIO.

Llemoncmpayus:
DnexmponposooHoCmb Memajnoa.
3amvlkaemcs Inekmpuueckas uyenvb C

KapTOUKe.

3anojiHeHUE TaOJIUIIBI
(KooHKa
TETJIOMPOBOTHOCTB ).

3anojiIHeHUE TaOJIUIIBI
(KomoHKa
AIIEKTPOTIPOBOTHOCTB ).

3amnuch B TETPab.
BriBox: Bce metauibl

namnouxou. Jlamnouxka 3acopaemcsi, | He MIPO3payvHblI,
3Hauum, — Memaiiuyeckue — nposood | OIecTAIIne, TBEpIbIC,
NPOBOOSM INEKMPUHECKULL MOK. MIPOBOJISIT
CnemaeM BBIBOJA: METAJIBI IPOBOJAT | DJICKTPUYCCKUA  TOK,
AIEKTPUUYECKHUH TOK. MIPOBOJISIT TEILIO,
IUTACTUYHEL.
JlaBaiiTe caenaeM BBIBOJ O TOM,
KaKUMH o0mMMu CBOMCTBaMU
00J1a1a10T METAJLIBL.
3. PackpriTue | MeTamnsl CIOOCOOHBI K  OTJade
3aBACUMOCTH AJICKTPOHOB TIOCJICTHETO YPOBHS:
duznIecKux U + AHAJIOTHYHO
cBoiictB meramnos | Na— le & Na 3alMCHIBAIOT B
0 3+
OT HAJAYUS B HUX - TETPAIb.
. Al —3e < Al P
MeETaJUINYECKON N 24
CBJI3HU 5 nu Mg B 2e < Mg
ocoOeHHOCTEN
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KPUCTAJUTHYECKOTO
CTPOCHUH.

ATOMBI Honnr

Pacckas 10 Ta0IuIe
«Kpucrannnueckas pelIeTKa
METAaJIJI0B»

Takume  cBoMCTBA  METAJUIOB  Kak
3JIEKTPONPOBOTHOCTD U
TEIUIONPOBOIHOCTh BO3MOYKHBI

Oyarogapsi MOJBMXKHOCTU DJICKTPOHOB.

CBOOOAHBIE  DJIEKTPOHBI ~ OTPAXKAIOT
JTHEBHOM CBET, IMO3TOMY METaJlIbI
OyecTAT W He mpo3payHbl. braromaps
CBOOOJHBIM  3JIEKTPOHAM  BO3MOXHO
CMeIlIeHHe OJTHOTO cios
KPUCTANTUYECKON peueTKu
OTHOCUTEIBHO  JIPYyroro,  IO3TOMY

MCTaJJIbI IINTAaCTUYHBI.

3apHUCOBBIBAIOT CXEMY
KPUCTAJUINYECKOU
pEelIeTKH B TETpaib,
MOJIMUCHIBAIOT
Ha3BaHUs
KOMITOHEHTOB.

4.  3akperuieHue
3HAHUM.

S mpounTaro BaM CTUXH, a Bbl OTBETUTE
0 KakuX CBOWCTBaX METAJJIOB WJET
peyb.

Bek xese3a ObUI JaBHO B 3€HUTE

Ho yxe y XuMHKOB B pykax

3acBepkai KaK JparolieHHOCTh
ATIOMUHUHI

OTOT JEeTKUM CKa30YHBIN MeTaJll.

TuTaH — XUMUYECKUN PEAKTOP
U ouenb npouHas OpoHs,
Kowmmpeccop, penbcsl, 3neBarop,
KoncTpykuuit nerkux Kpyxesa.

Ynpyrue cBoMCTBa CTaIsAM
Bananuii B to6aBkax npuann

A ®opaom Korjga — TO OH Ha3BaH
«ABTOMOOWIBHBINA METAI».

I'poMoniogoOHbIE pacKkaThl

N B HEOe packaneHHBIN Cle

Ha 3eMu1r0 orHEHHBIN KaMEHb Nagal
N yxacascs yenoBexk.

OTBeTHI C MECTA.

MeTamimyecKuu
OJIECK.

[Ipo4HOCTB,
IJJACTUYHOCT.

[IpoyHOCTB,
IJJACTUYHOCTS,

YOPYTOCTb.

[IpoyHOCTB,
METAJUINYECKUI
OJIeCK.
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Ho penxum Obu1 nogapok ¢ Heba
WM iy cuactinuBen o0nagant:
Tomop ObUT BHIKOBAH KEJIE3HBIMH,
CBepkaert ne3BueM KHHKaJ.

[TocmoTtpu! bnectsmuii yaiHUK
N nmysateiii camoBap

TOHKHM CJI0€M TTOKPBIBAET
Hukenp cka304HbIl METAILI.

be3 menHoM 371eKTpONPOBOAKU
Hawm cBeT B kBapTHpE HE BKIIIOYUTH
U tpanchopmarop 6€3 06MOTKH
He mor ObI TEXHUKE CITYKHUTb.

«APreHTyM» - TI0 JaThIHUA CBETJIbIN

Ho TeMHBIX Jie1 HEMaIO €CTh 3a HUM
UTo0 CKpBITh TOAMOJBHBIA  JBOP
MOHETHBIN

JleMuoB noryomn  TpH COTHHU
KPEIOCTHBIX.

MpbI BUAMM OJIOBO MOBCIOY
KoncepBHbIx 6aHOK OJieck
Meranty naMsTHUKOM OynieT
Eme HaBepHO, COTHHM JIET.

Bce 3nHa10T, 4TO B 1aMIle OOBLIYHOH
Bonbdpam — packaneHHas HUThH
Ho BBI MeTanmnypra cnpocure
Jlerko nu ero moay4uTh.

Crnie3 u KpoBHU MPOJIIUTO HEMATIO

C He3amaMsATHBIX BPEM JI0 HAIlIUX JHEH
3a Te0s1 — BEeIMKUHN 1Iaph METAIIJIOB
[lapps MeTammoB 1 MeTau1 Hapeu

B pocceinsix cBepkasi, B pyIHbBIX KHIJIaX
B HemnpecTynHbIX cKanax v Taure
[IyreBoanyt0 3BE3/1010 30JI0TO
CITY’KHJIO

AJYHOCTBIO C)KUTAEMBIX JIFOJICH.

MeTtaunueckui
OJIECK.

DJEeKTPONPOBOAHOCTb.

MeTtauinyecKkui
OJIECK.

MeTammmyecKku
OJIECK.

TemonpoBOHOCTS.

MeTammyecKum
OJIeCK.

5.

3HAHUM.

KonTpoiib

A Tenepp HaAUTE HAa CBOMX CTOJIAX
KapTOYKH — 3aJaHUS U 3aMIOJTHUTE UX.
«AToMm , UMEET 3apsj sapa

3anonHAKT KapTOYKHU
— 3aJJaHHUsl.
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AIEKTPOHHBIX

b

YPOBHEW, DJIEKTPOHOB  Ha
IOCJIETHEM YPOBHE. IIpocToe
BEILIECTBO oOnanaer
CIIEAYIOLIUMU CBOMCTBaMH

6. Jlomaninee

3aJaHucC.

3anuceiBaeT Ha gocke: § 13, ynp. 1 — 4
(BceM) mHUCBMEHHO, ymop. S5 (mo
YKEJIaHMIO).

3anuchIBaOT B
terpagax: § 13, ymp. 1
— 4 (Bcem)

MUCBMEHHO, yIp. S
(110 JKeJIaHHMIO).

JlaGopaTropHasi padora: «Pu3nvecKne CBOMCTBA METAJIOBY.

Meman | IIpospa | Bneck | Ilpounocm | Dnekmponposo | Tennosoono | [lnacmuun
7 YHOCMb b OHOCMb cmo ocmob

Al

Zn

Cu

Fe

46




