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KoncnekT ypoka xumuu
«IIpocTpaHncTBO M BpeMs»

Tun ypoka: ypok n3ydeHHsl HOBOIO MaTepHaa.

Bun ypoka: MeTtanpeaMeTHbIN

Kaace: 11 xa.

IIpeamerHast Tema: « XMMUYECKUE PEAKLIUN.

MeranpeamerHas tema: «lIpocTpaHCTBO U BpeMsi».

Heab: paccmoTpenue nposBieHUs PUIOCO(CKUX KATErOpUil «IIPOCTPAHCTBO» U
«BpPEMs» B XMMUHU U TOTPAHUYHBIX C XUMHUEH 00JIaCTAX 3HAHHM.

3axaun:

- 00yyeHus: 3aKpeIIeHue BaXHEHUIMX NOHATHI u3 pasnena «CTpoeHue aToMmay,
NPUMEHEHUE MMEIOIIUXCS 3HAHUU JJI1 MOMCKA HOBOM MH(pOpMalUH, U3YyYEHHUE OCHOB
XUMUYECKON KUHETUKH (Ha YpOBHE KAaYECTBEHHBIX IPEACTABIICHHI), yCTAHOBJICHUE
B3aMMOCBSI3€ MPOCTpPAaHCTBA W BPEMEHH, a TaKKe HMX CBiI3ed C MpOoIEccamy,
IPOUCXOJSIIAMH C BEILIECTBOM.

- pa3éumus: COBEPIICHCTBOBAHME OCHOBHBIX MBICIUTENIBHBIX  OIEpalUil:
BBIJICJICHHE [JIABHOT'O, CPABHEHMSI, COITIOCTABJICHUS, aHAJIN3A.

- gocnumanus; OPMUPOBAHUE Y 00YUAIOIIMXCS EIOCTHOW KapTUHBI MUPA, OCHOB
Hay4YHOI'0 MUPOBO33PEHUS.

@opMbl  OpraHM3anuM  y4eOHOl  JeATeJILHOCTH: COYETaHUE IIAPHOMH,
WHIUBUIYAIbHOM U (POHTAIILHOM €SI TEIbHOCTH.

TexHOJI0rMuU: JIEMEHTBI TEXHOJIOTUN «KPUTUUYECKOTO MBILIJICHUS.

OcHameHue: TEKCTbl XMUMHUYECKOTO COJEpXkKaHUsS, TEKCThl XHMHYECKOro
COJIep KaHUsl Ha aHIJIMIICKOM fA3bIKE, 3alaHue K Tekctam «lIpocTpaHCTBO M BpeMms B
XUMHUW», MAPOCTEP)KHEBBIE MOJAEIHU MOJIEKYJ, MOJEIN KPUCTAUIMYECKUX PEIIETOK,
TaOHLBl «POPMBI JIEKTPOHHBIX 001aK0B» U «IIpOCTpaHCTBEHHOE CTPOCHHE AJIKAHOBY,
Meuanpe3eHTalus K ypoky, Tabnuuku aist Aocku «[loHaTus», mpoekTop, 3KpaH.

Xona ypoka:

| ’Tan — MOTHBAIITHOHHBIHI

Yyumens: JoOpwiii geHs! OueHb Ba)XXHO, YTO MBI COOpaJMCh CErojHsA 3/1eCh U
Ceituac.

«llennTe MrooBensbs, 3aech u Ceituac.

VY xu3Hu oBTOpa He Oyaer. Hu vacal»



CeronHst yeHHOCMb Hauiezo0 ypoKa COCTOUT B TOM, YTO MbI BMECTE, YUHUTEIS U
yuamuecs 11 kiacca, OCMBICIUM T€ YMEHHUSA, KOTOPBIMU BJAJEET€ BbI, YXKE
MPAKTUYECKU BBIITYCKHUKH IIKOJIBI. A MOMOXKET HaM XHUMHSI.

Jl1st Hadana monpoOyeM Onpe/IeTuTh TEMY YpoKa.

Yyawumea npeonacaemcs psao uzobpasicenuti, KOTOpble OyayT HUCIOIb30BaHbI Ha
YpOKe, OTpa)kalolllue CYLIHOCTh TeMbl MeTaypoka. M3o0paxkeHus: kocMoc, prxkaBas
TpyOa, CHUMMETpUs MOJIEKYJ, penpoaykuus Kaptunbl [amu, Tabn. «Dopmbl
AJIEKTPOHHBIX OOJIAKOB» M «BpeMs B XHUMHW», Yachl, yMakoBkKa «Me3uMm-doptey,
NOPTPET DHIITEHHA, KPUCTAILI, TAKET MOJIOKA U T.J. (npuioxcenue 1).

Yuumens: npennaraer chopMyIupoBaTh TEMY YPOKa U MOABOJUT O0yUAIOIIUXCS K
MBICJIH, YTO OCHOBHBIMH TOHSATHUSMH, PACCMaTPUBAEMBIMU Ha JTaHHOM YpPOKE, CTaHyT
MOHATHUST «IIPOCTPAHCTBO», «BPEMS» U «XUMUM», a TAKKE CBI3b Mexay HUMHU. [locime
3TOr0 COBMECTHO C yUYalIUMHCS Ompenessiercs 1eib ypoka. OkoH4aHue oOCyKICHUS
B3aMMOCBSI3M U300PKEHUM M OIIEHKU MBICTIEH O0YYarolUXCcs MEPEHOCUTCS Ha KOHEI]
ypoka (rpuem «OTcpoyeHHasi OTraaKa ).

I[Inanupyemble pe3yJabTaThl: ONpe/eicHa TeMa U cPopMyIMpoBaHa IeIb YPOKa.

Il 3Tan — u3yyeHue u ocMbIcIeHHe HOBOI UH(opMaH

1.BBoaHOE C10BO yUuTeJIA.

B  0oOblIeHHOW JKU3HM MBI TMOCTOSSHHO  CTQJKHBAaeMCs C  TOHSITHSIMHU
«IPOCTPAHCTBO» M «BpeMs». JIJIsl Hac 3TO HEYTO MPUBBIYHOE, U3BECTHOE U OUYEBUTHOE.
Ho BoT chopMmynupoBaTh MX 3HAUYEHHE JOCTATOYHO HEmpocTto. O TOM, YTO TaKoe
MIPOCTPAHCTBO M BPEMS, JIIOJU 33 IyMBIBAIACH €III¢ B TIyOOKOH ApeBHOCTH. BOT ymmib
HEKOTOPbIE BBICKA3bIBAHMS, IIOCBSIIICHHBIC TPOCTPAHCTBY ¥ BPEMEHHU.

o «IIpocTpaHCTBO MEPEXOAUT BO BpeMs, Kak Tejio B aymry» (Hosauc);
e «Hert nmpocTpaHcTBa 1 BpEMEHH, a €CTh UX €UHCTBO» (AJLOSPT DHIITEHH);

® «.. BpeMs — OTO BCELENO MOCIeA0BATEIbHOCTh U OOJbIlIE HUYETO,
IPOCTPAHCTBO — BCELEJO TOJOXKEHHE U OoJblle HUYero...» (ApTyp
[lomenrayap).

2.CamocrosiTesqibHast padoTa 00y4aroUIMXCH.

3aganue 00y4YalOIIMMCH: TONBITANTECH AaTh ONPENEIICHHE NPOCTPAHCTBY H
BPEMEHHN HA OCHOBAHMM UMEIOLIETOCs y BaC OIbITA.

dopma padoOThI: NapHas.

3.AHaJIu3 U 00Cy:K/IeHHe Pe3yJIbTATOB CAMOCTOSATEILHON padoThI.

®opma padoThi:hpoHTANIbHAS (IBPUCTUYECKAs Oecena).

Obyuarowuecs: 8vbICKA3bIBAIOM CE0U MHEHUs, YYumelb Op2aHu3yem CpaeHeHue u
AHAU3 BbICKA3AHHBIX ONpeOeleHUl.

3amem cnedyrom Kommenmapuu yuumens. C TIO3UIUN 37paBOTO CMBICIA
«IPOCTPAHCTBO»  WACHTH(UIIMPYETCS ¢ HENPEPBhIBHOW  MPOTSHKEHHOCTHIO,
paccMaTpuBaeMou JU00 Kak MycTOoTa, JUOO0 KaK TO, YTO COJAEPKUT B cebe Bellu, Oy/ib
TO TBUIMHKA, CKOIUICHWE TaJaKTUK WM JakKe BCeJeHHas Kak 1enoe. «Bpemsy
UHTEPIPETUPYETCs KaK MEPEX0J1 OT MPOILIOro K OYAVIeMY WM KaK cpefa, B KOTOPOi
COOBITHS HAPABJICHBI TaK, YTO Mbl TOBOPHUM O TIOTOKE MJIM TCYCHHH.




[TpocTpaHCcTBO W BpeMsi SBISIIOTCS (opMaMu CymiecTBOBaHHS Matepuu. OHH
UMCIOT PsiJi CBOMCTB, KaK OOIIMX, TaK ¥ OTVIMYAIOIIUX UX JAPYT OT Apyra. PazoOparscs B
3TOM BOIIPOCE TIOMOXKET cxeMa «CBOWCTBA MPOCTPAHCTBA U BPEMEHW» (MpulodceHue
2).

IlnanupyemMble pe3yJbTaTbl: Ha OCHOBAaHMHM CaMOCTOSTEIBHOW IMOMCKOBOM
JCSITCIBHOCTH W OPraHU30BAHHOTO  YYHUTEIEM OOCYXJCHUS Yy OOy4aroIIuxcs
CKJIaJIbIBAIOTCSl TICPBUYHBIC TPEACTABICHUS O KAaTCTOPHUSAX MPOCTPAHCTBA M BPEMEHH,
BBIJICIISIONTNE 3TH TOHATHS W3 cepbl MHTYMTHBHBIX 3HaHWH. K mgaHHOMY JTamy y
oOy4Jarormuxcst (GOPMHUPYIOTCS TPEACTaBIeHUsS 00 OOMMX W OTJIMYHBIX CBOMCTBAaX
IIPOCTPAHCTBA U BPEMCHH.

4. becena o0 Bjax NpocTPaHCTBA M BpeMEHH.

®opma pabdoTbi: ppoHTaBHAs (Oecena).

Yyumenv opeanusyem ob6cyscoerue: pa3nuyaloT HECKOJIBKO BUIOB MPOCTPAHCTBA
U BPEMEHHU:

1. ®u3nyeckoe NPOCTPAHCTBO-BPeEMSI.

®duznyeckoe MPOCTPAHCTBO M BPEeMs OYEBMJIHBI JUISI OPraHOB YYBCTB.
Hcropuueckass mpakTUKa BbhIpa0oTalia pazUyHbIE CIIOCOOBI H3MEPEHHS OTPE3KOB
NPSAMBIX JIMHUM, TUIOMAJEH, 00bEMOB, a TaKkKe MPUPOJTHBIX IUKINYECKUX MPOIECCOB
THUIIa CYTOK U Trojia.

2. XuMHYecKOe TMPOCTPAHCTBO M XHMHUYECKHe «dYacbl». B JekcukoH
COBPEMCHHBIX YYCHBIX-XHUMHKOB BOIIEI TEPMHH «IPOCTPAHCTBO XUMHUYECKOMN
peaknum». 31eCh HWMEETCS B BHUAY (PparMeHT (PU3WYECKON MPOTSHKEHHOCTH, TIE
B3aMMOJICUCTBYIOT ~XHMMHYECKHE BEIIECTBA. TaKKe CYIIECTBYIOT XHMHYECKUE
MIPOIIECCHI, B KOTOPBIX KAaKUE-TO CBOMCTBA (KOHIICHTPAIIMS BEIIECTBA, OKpacKa pacTBOpa
U T.I.) MEHSIOTCS C TIEPUOJAMYECKON peryasipHOCThi0. Takol QeHoMeH Ha3Baiu
«XUMUYECKUMH YacaMmy.

3. buoruyeckoe mpocTpaHcTBO M OMoYachbl. B COBpeMEHHBIX OHMOJIOTMYECKUX
HAayKax MCIOJb3YeTCSd TpYINa TMOHATUN, BBIPAKAOIMIUX PA3JIUYHbIE ACHEKThI
ouornpoctpancTa. [Ipexe Bcero, )KUBOE BEIIECTBO oONagaeT XupaibHOU (Tped. cheir
— pyka) yuctotor. Eciin MONEKyJIbl HEXKMBOTO CUMMETPUYHBI B TOM CMBICIIE, YTO OHU
MOJISIPU3YIOT CBET OJMHAKOBO BJIEBO U MPABO, TO MOJIEKYJIbI KU3HU HECUMMETPHUYHBI,
n00 TOJSPU3YIOT CBET TOJBKO BJIEBO (aMUHOKHUCIOTHI) WJIM TOJBKO BIIPABO
(HyKJICMHOBBIE KHUCIOTHI). KaXaplii BHI 3aHUMAET OMPEICICHHYIO 3KOJIOTHUYCCKYIO
HUIIly, TJI€ HUMEIOTCS €ro >HU3HEHHbIe pecypchl. Bce OuomnpocTpaHcTBo Ha 3emiie
MOJIYYHJIO Ha3BaHUe OUochepsl.

[Iporecchl )XU3HN XapakTepu3yroTcs U Onodacamu. [log HUMU ToIpa3yMeBarOTCsS
OTIpPECIICHHBIC IMKIBI W PUTMBI PA3IUYHBIX CTPYKTYp, BBIPAOOTAHHBIX B XOJC
HBOJIFOITMU TIOJI BJIIMSIHUEM YCTOWYHMBBIX (DAKTOPOB BHEIIHEW cpeibl. Tak, JIsS OJHUX
OpPraHU3MOB JIEHb — 3TO TIEPUOJ] AKTUBHOCTH, a JIJIsl PYTHX OH O3HAYAET BpEMS OT/AbIXA.

4. CouuajbHOEe NMPOCTPAHCTBA M HCTOPHYECKOe Bpems. CBOUM MOSIBICHUEM
9TH (GOPMBI 00SI3aHBI YETTOBEKY.

CKO1bKO 81008 Yel06euecKoll 0esamenbHOCHU, CIOJIbKO U (opM COUUATbHO20
npocmpancmea. llepBpiMu ¢dopmMamMu TPOCTPAHCTBA MOXKHO CYHTaTh MecCTa
KU3HEIEATEIIbHOCTH MEPBOOBITHBIX JIIOJICH: KUIasl Meliepa, MOCTOSTHHOE MECTO OXOThI



u 1.1. [lo Mepe pa3BUTHS UYETOBEYECKOW KYIBTYpPhl OBLIO H300PETEHO OO0JIBIIIOE
MHOECTBO (OpPM COLMATBLHOTO MPOCTpaHCTBA. MOXKHO yKa3zaTh JHIIb CaMble
TUNHWYHBIC: JIOPOTa, TOPOJ, PHIHOYHAS IUIOWIA/b, CTaJHOH, Te€aTp, rOCyAapCTBEHHAs
rpaHulla ¥ MHOTOE Jipyroe. B cOBpeMEeHHOM JIEKCUKOHE (PUTypUPYIOT TaKue TEPMUHBI,
KaK:  «IKOHOMHYECKOE  MPOCTPAHCTBO»,  «OOpPA30BaTEIbHOE  MPOCTPAHCTBOY,
«MH(POPMALIMOHHOE TMPOCTPAHCTBOY U T.II.

MHuorooopasue ¢opM counajJbLHOr0 BpeMeHH. B TpaguiimoHHOM 0OIIECTBE
BpEMSI XapaKTEPU3yEeT MNPOLECCHl OTHOCHUTEIBHO IPOCTOM TPYAOBOU JEATEIBHOCTH,
CBA3aHHOM C TPHUPOAOH: COOUPATENBCTBO, OXOTa, IPUMUTUBHOE 3E€MIIECIIEIHE,
CKOTOBOJICTBO U T.I. CTAaHOBJIEHNE LIMBWJIM3ALMI FOPOJICKOr0 THUIA AAJI0 pa3HooOpasue
KYJbTYPHBIX (DOPM BpEMEHU, BhIPAXKAIOIIUX UCKYCCTBO, PEIUTHIO, MOJUTUKY, HAYKY U
T.1. JKu3Hb JWYHOCTM mpuoOpera BpPEMEHHbIE KayecTBa: J[IEHb POXKJICHHUS,
COBEPIIICHHOJIETHE, 3aKJI0OUeHUE Opaka, BpeMs OTIIOBCTBA M MAaTEPHHCTBA, CMEPTh H
T.J.

I[Inanupyemblie pe3yabTaThl: K JJAHHOMY dTaly y oOydaromuxcs GOpMUPYIOTCS
IIPEJCTABJICHUS O BUJAX IMPOCTPAHCTBA U BPEMEHU.

5.CamocTosiTeIbHASL MCCJIEI0BATEIBCKAS Pad0Ta ¢ TEKCTOM.

Yuumenw: opranuzyeT caMOCTOSATEIbHYIO paboTy 00y4aroIIUXCsl ¢ HOBOM JUIsl HUX
uHpopManmert. g 3TOro mpeasaraercs MNpPOYUTaTh HMH(DOPMALMOHHBIA TEKCT
(MaTepuaJibl Ha MEYATHON OCHOBE) W BBINOJHHUTH 3aJIaHUS K HeMY (npujoscenue 3).
®opma padOThI: mapHas.
3aganue 00y4arlOLIUMCH: IPOYNATATH TEKCT HA 33JaHHYIO TEMY, OCMBICIUTH HOBYIO
MH(OpPMAIMIO, BBINOJHUTh NPENJOKEHHbIE 3alaHusd (IIPOYUTATh TEKCT, BBIIEIUTH
TJIaBHBbIE TIOHATHUS, pa3leUTh TEKCT Ha YacTH, O3arJIaBUTh YacTH, PaclpeiesuThb
(3anucamv 6 mabauyy) BeIICICHHBIC TIOHSATHS 110 KATETOPHSIM).
®opmupyemblie YY /I npu paéore ¢ TEKCTOM:

- BBIJICJISITH TJIABHOE;

- CTPYKTYpUPOBATh TEKCT;

- HE UCMOJIb30BaTh JIMIITHIO HH(OPMALHIO.
IlonsiTus B TEKCTE:

— ATOM, IPOCTPAHCTBEHHOE CTPOCHHUE ATOMOB.

— DIIEKTPOHHBIEC 00JIaKa.

— MoJieKyJibl, TPOCTPAHCTBEHHOE CTPOECHUE MOJIEKY!I.
— Cummerpus.

— Kpucrammueckue peneTku.

— Kpucramisl.

— BemectBo.

— XUMHYECKas peakiusl.

— CKOpOCTh XMMHUYECKON PEaKIINH.

— XUMHUYECKOE PAaBHOBECHE.

Ilnanupyemble pe3yabTaThbl: 00yYaIOUIMECs OCMBICIUBAIOT UH(POPMALUIO, BBIICISIOT
IJIaBHOE, CPAaBHUBAIOT, COITOCTABJISIOT, aHATU3UPYIOT.

6.AHa/1u3 U 00CyK/AeHHNe Pe3yJIbTATOB CAMOCTOSTEIbHOM PadoThI.



®opma padoThl: PpoHTATIEHAS.

Yuumens: npeanaraer 3aciaymiath 00y4aromuxcs 1Mo pe3yibraraM padoThl C TEKCTOM,
JaeT HeoOXOIMMBbIE TOJIKOBAHUS U MOSICHEHUS, KOTOPbIE 00YYarOIIMeCs 3aiChIBAIOT.
BeiBemmBaer Ha pgocke Tabnmmuku «llonstus». OOcyxnmaer HUTOrM paboOThI IO
pacmpeneseHn0 TOHATUH TeKCTa IO KaTeropusM «IPOCTPAHCTBO» M «BPEMS».
OOpamiaer BHUMaHUE Ha TO, YTO B KOJOHKY «IIpocTpaHCTBO» momanu HOHATHUSA IO
U3Y4YEHHBIM yxke TeMaM «CtpoeHue aroma» U «CTpOEHHE BELIECTBA», & B KOJIOHKY
«BpeMs», B OCHOBHOM, TOHATHA, KOTOPHIE Oyy PacCMOTPEHBI B TeMe «XHUMHUECKHE
peaKIum.

Yuyumens: mpearaeT ydaniMcs Ha3BaTh T€ YMEHHsI, KOTOPbIE UM MOHAIOOUIUCH TIPH
paboTe C TEKCTOM.

Ilnanupyemble pe3yiabTaThbl: Y 00OydalomUXCsl TOTOB 00pa30BaTENbHBIA MPOAYKT B
BUJC TaONWIbl, B KOTOPOM pacmlpeiesieHbl OCHOBHBIE TMOHSTHS [0 KaTerOpusM
«IIPOCTPAHCTBO» M «BpeMs». JlaHHas Tabiauma COAEpKUT MaTepuan yxke H3y4yeHHBIX
TeM «CtpoeHue aroma» U «CTpOoeHHE BEIIECTBA» U CIEAYIOLIEH TeMbl «XHMUYECKUE
peakuumy. Yyammecss 0CO3HaI0T KaKUMH YMEHUSIMU BIIAJICIOT.

7.becena o0 B3aMMOCBSI3U NMPOCTPAHCTBA U BpeMeHHU (HA mpuUMepe XUMHYECKHX H
(pu3nvecKux siBJICHU).
®opma padoThi: GpOHTATIEHAS.

Yuumens:

1.2JeKTpOoHHOE 00JIaK0

[Ipenmaraer oOy4aronUMCs BCIIOMHHTH MOJIETh CTPOCHHSI aTOMa, B KOTOPOH
JIBIDKCHUE AJIEKTPOHA M300pa)kaeTcsl 2JIEKTPOHHBIM 00J1akoM (JIEMOHCTPUPYETCSI Cai,
mrakaT «®DopMbl 3JIEKTPOHHBIX 00J1akoB). B xome Oecenbl 3amaercs Borpoc: «YUto
MOKAa3bIBAIOT TOYKH, U3 KOTOPBIX COCTABJICHO DJICKTPOHHOE 00JIaK0?».

O4eBUHO, YTO MOKA3BIBAIOT MOJIOKEHHUE JIEKTPOHA OTHOCUTENBHO fAJIpa, TO €CTh
WX COOTHOIIEHHE B KaTErOpUU «IPOCTPAHCTBO». I[IpoCTpaHCTBO OMHUCHIBAECT
COOTHOIIIEHHE OOBEKTOB B CMBICJIIC WX YAAJEHHOCTH Jpyr oT apyra. llpu stom
BHUMaHKE O0y4JarOIINXCS 00paliaeTcss Ha HEBO3MOKHOCTh OJTHO3HAYHOTO OMPE/ICICHUS
MECTOTIOJIOKEHHSI DJIEKTPOHA B aTOME OTHOCUTENIBHO fAJIpa B KAXKIbIM JTaHHBIH MOMEHT

BPEMEHH.
MOXHO TOJBKO TOBOPUTH 00 ONpEACTIEHHOW CTENEeHU BEPOATHOCTU €ro
HaxO0KJICHUS B TON WJIM MHOM 00JIaCTH MPOCTPAHCTBA B KaXK/IbI MOMEHT BPEMEHHU.

Yem Oonblie MHTEpBAJ BpPEMEHHM HAOMIOJEHUSA, TEM SICHEE OuYepUHMBAETCS
COOTBETCTBYIOIAsl 00JIACTh MPOCTPAHCTBA.

Takum 00pa3oM, yuyuTesab MOABOIUT 00YHAIOIIMXCS K MBICIH, YTO MIPOCTPAHCTBO U
BpeMsl B3aMMOCBS3aHbl. YeM TOUHEe Mbl MbITAEMCS ONMKHCATh OTHOILIEHUS CyOaTOMHBIX
OOBEKTOB B KATETOPUM «BPEMS», TEM MEHEE TOYHbl MX OTHOIIECHHUS B KaTerOpHUH
«IPOCTPAHCTBO.

2. Teopusi OTHOCHTEJILHOCTH JHIITEIHA.

Eme ogHMM MOATBEPkKAECHUEM B3aWMOCBS3M IPOCTPAHCTBA U BPEMEHM SIBISIETCS
MOSIBUBIIAsACS B Hadalle XXBEKa TEOpUS OTHOCUTENBHOCTH A.DHIITEHHA, COTJIacHO
KOTOPO MPOCTPAHCTBO U BpeMs HE HOCAT aOCOJIOTHBINA XapaKTep, KaKk B KIACCUYECKON
¢u3nKe, a MPUHUMAIOTCS «BEIIaMW» OTHOCUTENIbHBIMU U MOTYT U3MEHSThCs. B Teopun




MHOIO€ TPUBA3BIBAETCSI K CKOPOCTH CBETa, IO3TOMY 3aBUCHUT OT CKOPOCTH

nepeaBmxkeHusi. CornacHO TEOPUU OTHOCUTEIBHOCTH MPU OKOJIOCBETOBBIX CKOPOCTSX

nepeaBIKeHUS] BO3MOKHBI 3D (PEKThI 3aMeJICHHS] BPEMEHHU U COKpPAIICHUS JJTUHBI.
3.BewecTBo.

B arolt yactu ypoka yuutenb oOpamiaercss K (QyHIaMEHTaJbHOMY JJIsi XUMUU
MOHATHUIO «BelecTBO». OH OTMEUAET, YTO B OTIMYME OT Teja BEIIECTBO HE MOXKET ObITh
U3MEPEHO TMPOCTPAHCTBEHHBIMU KAaTETOPUAMM: JUIMHA, OOBEM M TIP., OJHAKO OHO
SBJIIETCS] KaK OBl MIEPBONPUIMHON TIPOSBIICHUS TTPOCTPAHCTBEHHBIX CBOMCTB Tenma. Tak,
o0BbeM Tella HalpsMyl0 CBSI3aH C IUIOTHOCTBIO OOpa3ylolero ero BeEIIecTBa, a
MIPOCTPAHCTBEHHBIE pa3MeEphl Teja SBISIIOTCA MPSIMOU (QYHKIUEH OT MPOUCXOJSAIINX C
BEILIECTBOM U3MEHEHUM (IIPOIECCOB).

Hanpumep, poct kpucramma. Kpucrajas, noriomas U3 OKPYXKarIIeHd Cpeisl
HEOOXOMMBIN MaTepuaj, yBeInduBaeTcs B pazmepe. [Iporiecchl, uaymimue BHyTpH HETO,
YBEIMYMUBAIOT MIPOCTPAHCTBO, 3aHUMAEMOE KPUCTAIIIOM, & HE HA00OPOT.

4.BpeMsi B XMMWH.

A xak obctout neno co BpeMeHeM? B ObITy TNOHSTHE BpEMEHH OOBIYHO
aCCOIIMMPYETCSl C TOKa3aHUsMHU CTpeiaku 4dacoB. Ha Bompoc: «CkoJIbKO BpeMeHU
(koTOpBIA 4Yac)?» Mbl, HE 3aqyMbIBasCh, OTBe4yaeMm, K mpumepy: «llomoBuna
YETBEPTOro». ITO 3HAYUT, UTO CTPEIKH YACOB 3aHUMAIOT OTIPEICIICHHBIC MTOJIOKEHUS Ha
nupeponare. Takum 00pa3zoM Mbl KOHCTATUPYEeM (PaKT COOBITHS — MOJOKEHUE CTPEIIOK.

JlenaeTcs BBIBOJA: MPOCTPAHCTBO M BpeMs MPEACTABISIOT COOOM JIUIIL pa3HbIC
TpaHu OJTHOTO U TOTO K€ SIBJICHUSI.

[IpenmMeToM wW3ydeHUsT B XHUMHHU SIBJISIETCS  BelIeCTBO. Bce mporueccs
CONPOBOXKJIAIOTCS MPEBpAIICHUSIMH OJHUX BEIIECTB B ApYyrue. OTU MpeBpalicHUs
MPOUCXOJAT B TMPOCTPAHCTBE, MPUYEM CKOPOCTh HMX MPOTEKaHUS HE OJIMHAKOBA.
OTHOCUTENbHAS JIUTEJIBHOCTh TMPOIECCOB TIMO3BOJISIET OOpaTUTHhCS K KaTEropuu
BpeMeHU. MOKHO TOBOPUTH O TOM, YTO MPUMEHUTEIBHO K XUMHH «BPEMS» HMEET
CMBICI OTHOCUTEIIBHOW JIJIMTEIbHOCTH MPOLECCOB MPEBPAIICHUS BEIIECTB. A MOTOMY
OOJNBIIIOE 3HAUYCHHE UWMEET U3y4YeHHEe (PaKTOpPOB, BIHUAIOIIMX HA JUIUTEIHLHOCTD
IIPEBPALICHUM.

CKopoCTH MPOIECCOB («XO0Jl BPEMEHU») HE OCTalOTCs MOCTOSTHHBIMU. OOCyk1aem
C 00yYarolmuMHCS BO3MOKHOCTh M3MEHEHHUSI CKOPOCTH XUMHUYECKUX IPOIECCOB MO/
JEUCTBUEM YeThIpeX (PaKTOpOB: MPHUPOIBI PEATUPYIONIMX BEIIECTB, TEMIEPATYPHI,
KOHIICHTpAIlMU, KaTtajiu3aropa. BpeMs XMMHUYECKOW peakIuu paccMaTpuBaeM Ha
npumepax (ciaig «Bpems B XUMUNY).

S5.IIpumepsbl u3 :xku3Hu (craig «l Ipumepsl U3 KU3HNY).

Janee yuuTtenb aHaANM3UPYET BMECTE C OOYYaIOMIMMUCS TPUMEPhl U3 >KU3HM.
Ilouemy monoxko cnedyem xpanums 6 xonoounvruxe? (CHMKas TeMmeparypy, MbI
3aMeJIsieM «BHYTPEHHEE BpEeMsh», YTOOBI OHO JIOJIbILIE COXPAHSIIO CBOU CBOMCTBA. )

Mna  ueco memannuueckue mpyovl  NOKPBIBAIOMCA — AHMUKOPPO3ZUOHHBIMU
kpackamu? (M3ons1us TpyO OT BHEIIHUX YCIIOBUN YBEIMYHUBACT CPOK UX CITYKOBI.)

Ilonoorcumenvroe 3Hauenue Ha NPou3BoOcmae:

Hampumep, yckopeHue peakiuu (IpH TOBBIMICHUHU TEMIIEPATyphl) CIUPTOBOTO
Opo’keHHs, Ha 3aBOJIC€ MO MPOM3BOJCTBY CHUPTA, JAacT OOJbIIE CIHPTa 3a TOT K€
MPOMEKYTOK BpeMeHH. COOTBETCTBYIONIAS PEAKIIUSL:




CeH1206 = 2C,H50H + 2CO0O.,.

OmpuyamenvHoe 3HayeHue Ha NPoU3800CMmae:.
A, HanpuMep, Ha MOJIOYHOM MPOMU3BOJICTBE YBEIMUEHUE CKOPOCTH PEAKIIUU

CIIUPTOBOTO OPOXKEHUS, AACT YKE€ OTPUIATENbHBINA A (PEKT.
Tlonooxcumenvroe 3Hauenue 6 6vimy:

YucTsume BelecTna, CoAepKale KUCI0Thl, TO3BOJISIIOT OBICTPO PACTBOPUTD
M3BECTKOBBIN HAJIET, HO OHU TaK YK€ OTPUIIATEIBHO BIMSIOT, HAIPUMEP, HA XPOMOBOE
MOKPBITUE CMECUTENEHN JJI BOJBI U T. /1., TO3TOMY B UHCTSIIIHAE BEIIECTBA TOOABIISIIOT
CHeUalbHbIe MHTUOUTOPBI JJIs1 YMEHBIIEHHUSI CKOPOCTH PEAKIMI KUCIOT C METaJUIAMH.
OmpuyamenvHoe 3nauenue 6 Obimy:

VY ckopenue npoueccoB THUEHUS (Pa3yIoKeHHE a30TCOIEPKAIINX OPraHUYECKUX
COEJIMHEHUM, B PE3yJIbTaTe UX (DEPMEHTATUBHOIO THIPOJIH3A).

Yuaurens 00CyKIaeT BMECTE ¢ 00YJAIOIIUMUCA MPEACTABICHUS O KaTAJIM3aTOpax
KaK BEIIECTBaX, M3MEHSIOUIMX CKOPOCTh PEAKLUHU, HO IPU 3TOM HE PACXOIYIOIIMXCS;
BBOJUT TMOHSATUE WHIMOUTOPOB M aKTUBATOPOB CKOPOCTEW BHYTPEHHUX IPOLECCOB.
Karanu3aTtopsl yCKOPSIFOT CKOPOCTh PEAaKIMU B COTHU M THICAYU pa3, & HHTUOMTOPBHI,
HAa00OpOT, JOBOJBHO CHJIBHO 3aMEJIAIOT HUX, TO 3HAYMUT, YTO C IMOMOIIBIO JaHHBIX
BELIECTB MOXKHO YIPaBIISITh «TEUEHUEM BHYTPEHHETO BPEMEHM» KaKUX-THOO CHCTEM.
Hampumep, mius yCKOpEeHHMsI CO3PEBAaHUS HEKOTOPBIX IIIOJOBO-ATOJHBIX M OBOLIHBIX
KyJbTyp HHOI/IA TPUMEHSIOTCA CHEUHajJbHble J100aBKH, COKpAILLIAIOLUINE CPOK
co3peBaHus. OHU YCKOPSIIOT MPOIECCHl CO3PEBAHUS M TEM CAMBIM KaK Obl «CKUMAIOT
BpPEMSD) ITUX KYJIBTYP.

Ecnu ke BMeCTO YCKOpAIOHMX J00aBOK MPUMEHUTh WHTHOUTOPBI, KOTOPHIE
CWJIBHO 3aMEIJIAT MNPOTEKAaHWE  pEeaKIUil, pe3ynbTarT OyneT MPOTUBOIOJIOKHBIN:
«BHYTpPEHHEE BpEeMs» KYyJIbTYp pacTIHETCs, U HaOmogarento OydeT Ka3aThCs, 4TO
KYJbTYPBI CO3PEBAIOT CIMUILKOM JOJITO.

VYuurens HanmomMuHaer o (epMeHTax (IH3MMAX) KAK OHMOKATAIM3ATOPAX, X
ocoOeHHOCTsIX (OenkoBas MPHUPOJAA, KUCIOTHOCTh CPEIbl U TEMIIEPATYPHBIH PEXKUM),
IPUBOJUT MPUMEPHI MUILEBAPUTENBHBIX (DEPMEHTOB, B YACTHOCTH, MOKET BCIIOMHUTH
peknamy «Mes3um gopTe».

CKOpOCTH BHYTPEHHHUX MPOLECCOB OpPraHU3Ma B TEUEHUHM >KU3HU HE OCTAIOTCS
IIOCTOSIHHBIMH, OHM TOXXE€ MEHSIOTCS, 4 BMECTE C HUMHU MEHSETCS U BOCHPHUATHE
BHEIIHEW nuHaMuku. Tak, B pacTyllleM OpraHu3Me OMOXMMHUYECKUE IMPOLECChl UAYT
ropaszio ObIicTpee, U, KaK CIIeJICTBUE, ObICTpEE MPOUCXOAUT 3aKUBICHUE PaH, CPACTAHUE
NEPEIOMOB, MPOUIE MPOXOAUT aJaNnTalMs K M3MEHSIOUMMCS BHELIHUM YCIIOBUSM:
TeMIlepaType, aBJICHUIO, BIAXHOCTH U T.J. MOJOJON OpraHu3M MPOU3BOAUT OOJIbIIE
TeIJia, U MO3TOMY B OJIMHAKOBBIX YCJOBHUSX JI€TM MEP3HYT MEHBIIE, YEM MOXKUIIbIE
moau. Monoaoi opranu3m 6oJiee THOOK U JIyYllle IEPKUT AMHAMUYECKOE PABHOBEHCUE
KaK C OKpYy»arolen cpesioi, Tak U BHYTpHU ceOsl.

C BO3pacTOM CKOpPOCTH IPOLIECCOB HAYMHAIOT 3aMEIJISATHCS, aJalTallOHHBIE
BO3MOXKHOCTH OpPraHu3Ma CHUXArOTCs. Bps 11 KTO CTaHEeT cnopuTh U ¢ TeM (aKkToM,
YTO B JIETCKOM BO3pacTe AHHU KaXXyTCs JJIUHHBIMU, a TOXKUIBIM — OBICTPOTEKYIIUMHU.
OTO CIENCTBHE Pa3auuMsl CKOPOCTEH BHYTPEHHHMX IIPOLIECCOB, KaK pE3yJIbTar,
Pa3IMYHOE BOCIPUATHE JUHAMUKN OKPY’KAOIIETO MUPA.



I[lnanupyemble pe3yJbTaThl: B pe3yilpTaTe Oecepl y  OOydarommxcs
dbopmupyeTcs IpeIcTaBlIeHHe O MPOCTPAHCTBE M BPEMEHH Ha MpUMepax.

Il 3Tam - peduiexcust
Yyumens:  mpemnaraeT  oOydarOIIMMCSI  BEPHYThCS K  H300paKEHUsIM,
Ipe/ICTaBICHHBIM Ha | 3Tarne ypoka, i OTBETUTh Ha BOMPOCHI:
e Kak cBs3anbl H300pakeHHBIE OOBEKTHI (U CYOBEKTHI) C TEMOH ypoka?
o Kakue eme m300paxeHUsST MOXKHO 1T00aBUTh B TPEIJIOKCHHBIA PSI IS
WJUTIOCTPALIMA PACCMOTPEHHBIX HA YPOKE MOHATUN U 3aKOHOMEPHOCTEMN?
[ToouepenHo paccmarpuBas U300pa)keHUsl, OOyJaroIIKecs Nal0T KOMMEHTapuil K
KKJIOMY, OITUPAsICh Ha ()parMeHThI 3aHATUS (TPUEM «OTCPOUEHHAS 3arajka).
Yuumenw: npennaraet y4anuMmcs ONPENEIUTh CBOE MECTO B MPOCTPAHCTBE U BO
BpeMeHu «Mout mup u [IpoctpancTBo - Bpems».
«BpemeHa He BbIOMpAIOT.
B HUX )XHUBYT U YMHUPAIOT»
Ho, vukTto He 3anperutr Ham Mmeurars! [Ipennararo Bam nepemMecTuTcs B TO BPEMS
Y IPOCTPAHCTBO, B KOTOPOM BBI XOTeJNN Obl KUTh. OOBSICHUTE Balll BHIOOP.
Obyuarowuecs: BBICKA3bIBAIOTCA, OOBICHAIOT KaKO€ BpEMs U IPOCTPAHCTBO
BBIOpasu Obl JJ1s1 CBOEH KU3HU, PaHTA3UPYIOT.

3akirouenue. Kareropust ObITHS OOBEIMHSIET CaMble pa3JIMYHbIE SBJICHHS,
npeaMeThl UM mpouecchl. Bce cymiecTByroniee — 3T0O U €CTh MHUpP, K KOTOPOMY MbI
NPUHAIIEKUM.

BBII[CJ'I?I?I KaTCTOpUU «IIPOCTPAHCTBO» M «BPEMS», Mbl HCIBHO I1OJIaracM, 4TO
MHOI‘OO6pa3I/Ie HBHCHHﬁ, IIoApasyMCeBaCMbIX UMHU, UMCCT 06111}71'0 OCHOBY.

Mup eauH B ero MHOrooopasum!

B 3aknroueHue ypoka yduTenb npejjaraeT oOydaromumcsi MPOKOMMEHTHPOBATH
cnoBa M.bpoxackoro:

«BpeMst 0oJbIIe TPOCTPAHCTRA.
[IpocTpaHCTBO — 3TO BEllb.

Bpewms ke, B CyIIIHOCTH, MBICIIb O BEIIIH.
Kuzub — popma BpemeHHU. .. »



['onmosuep B.H., Mapkuna U.B. Ypok xumuu no teme «lIpoctpanctso u Bpems» //
[Ipaktuka anmMuHHCTpaTUBHON PaboThI B mikoje. 2011. Nel(72).-M.: UD «CeHTs0pb».



OTiau4uTebHbIE CBOMCTBA Oo6urue cBoiicTBa OTInYMTeabHBIE CBOMCTBA
® 00BEKTHBHOCTS;
> TpexmepHocTh e  BCYHOCTB; » OnHoMepHOCTH
» QOO6paTumMocTh ®  OECKOHEYHOCTH M > HeobGpaTumocTh
» CHMMeTpHYHO Ge3rpaHMIHOCTb; » AccUMeTpUYHO
» OaHOpPOIHO ¥ U30TPONHO ®  abCOMOTHOCTH 1 » OpHopoaHo
OTHOCHUTEITLHOCTD;

®  HETPEPHIBHOCTH U
BMECTE C TeM
TPEPHIBHOCTH
(IMCKPETHOCTH);

®  BHYTPCHHSA
MTPOTHUBOPEUHBOCTD.




