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IHosicHuTe1bHAS 3aIMCKA

JononHuTenpHas ollepa3BuBatoiias nporpamma «lccnenoBaTenbckue OIPOEKThI MO (QU3HUKE»
(manee- IIporpamMma) pazpaboTaHa Ha OCHOBE MPOTpaMMBbI IO Gu3uKe 1Jis 7-9 KIIacCOB OCHOBHOM
IIKOJIBI, ITOJITOTOBJIEHHAs B paMKkax DenepanbHoi 00pa3oBaTeIbHON TPOTrPAMMEI .
AKTyalnbHOCTH. XOpomHMe 3HaHUS MO (PU3MKE BKIIOYAIOT HE TOJBKO 3HAHWE TEOPHH, HO U
yMEHHUE POBOJIUTH IKCIEPUMEHT. DU3NUECKHI IKCIIEPUMEHT — 3TO OCHOBHOM CITIOCO0 pa3BUTHUS
HayKH, a A1 oOydJamuxcsi — oO4eHb 3()(HEKTHBHOE CpPEICTBO KAYECTBEHHOTO OCBOCHHS
MPEMETHOr0 COJIepKaHus, HO MPHU YCIOBUU I'PaMOTHOrO IMpPOBEIEHUS 3aHATHH. B mkonsHOM
Kypce BpEMEHU Ha OBJIaJI€HHE 3THUM CPE/ICTBOM NMPAKTUUYECKU HET; oTctona ujaest [Iporpammsr —
OpraHu3oBaTh (QU3MYECKUH TNPAKTUKYM, Ha KOTOpOM OyayT CO3/laHbl BCE€ HEOOXOIMMbIE
YCIIOBHS, YTOOBI y4alldecs CMOIJM OCO3HAHHO MCIIOJIb30BaTh IOJIyYEHHBIE TEOPETHUECKUE
3HAaHUS, TEM CaMbIM CYIIECTBEHHO IOBBICHB KauecTBO MX ycBoeHus. IIpu stom y Hux Oyzer
BO3MOKHOCTb OCBOWTb MHOTME IIPEIMETHbIE M METalpeIMETHbIE YMEHHUS, Takue, Kak
NIOCTAaHOBKAa 3a/1aud, BBIIBMIKEHHE THIIOTE3bl. BBIMOJHEHHS] H3MEpEeHH; a Takxke Oolee
Ka4eCTBEHHO NOATOTOBUTEHCI K OI'D.
HanpaB/ieHHOCTB: €CTECTBEHHOHAYYHAas
YpoBeHb 0CBOEHHS: OCHOBHOE 00111ee
HoBu3na oOpa3oBarenbHOM nporpammsl: IIporpamma mpemycmMaTpuBaer HeE  TOJIBKO
paciiupeHre 3HaHMM ydamuxcs 1mo (u3MKe, HO U Pa3BUTHE SKCIEPUMEHTAJbHBIX HaBBIKOB
MIKOJIBHUKOB. J[7si »Toro Ooublias 4YacTh BCEr0 BPEMEHHM OTBOJAUTCS Ha BBINOJHEHUE
NPAKTUYECKUX 3aJJaHUN, BHIITOIHIEMbIX IIKOJIbHUKAMH CAMOCTOSITEIbHO WUJIU MO/ PYKOBOACTBOM
yuurtensi. HekoTopele sKcnepuMeHTalIbHbIE 3aJaHusl PEKOMEHYETCsl BBIIOJHATh HECKOJIbKUMHU
croco0aMu ¢ UCMOJIb30BaHUEM Pa3HOr0 00OPYAOBAHMUSL.
Ileparoruveckas neaecooOpa3sHoOCThb:
Ocob6ennocTn nporpammsl: /[ nanHoit [IporpaMMel HCIIOIB3YIOTCS HKCIIEPUMEHTHI, KOTOPbIE
COOTBETCTBYIOT MPOXOXKIACHUS NMPOrPaMMHOI0 MaTepHania 1o (pu3MKe B OCHOBHOHM mikoie. Yro
MOBBICUT OCBOEHHME OCHOBHOI'O MaTepHasia, 00EeCIeunuT ero AOoMOJHUTEIbHOe oBTopeHue. [1pu
nojdope 3a1aHuil yuuThiBajica AUQQepeHInpoBaHHBIN YPOBEHb MMOATOTOBKU K UX peaM3ally;
U 3aJlaHusl, KOTOpbIe He Aat0T cO0EeB MpU MPOBEACHUU, TO €CTh OBICTPO U C MEPBOro pas3a yAauHO
MOJTy4aloTcsl, HE BBI3bIBAS y YUCHHKA HEJOBEpUS U HEMOHUMAaHUS, U 3aJaHUS YCIOKHEHHOIO
XapakTepa, MO3BOJISIONINE HAXOAUTh U UCCIIEA0BAaTh MPHUUNUHBI cOOS U3 MPOBEICHNUS.
O0bem nporpammsl: 34 yaca
HanouansiemocTs rpynm: 12 yesnoBek
Anpecar nmporpammbl. [IpuHiunel otOopa 3ajaHui — HarIAJHOCTb (€T YBUJAEIM U BCE
HIOHSJIN ), BOCIIPOM3BOAUMOCTH (XOPOIIO MONy4aloTcs, He OyAeT HeYAauHbIX MOMbITOK), BEBICOKUN
oOpa3oBarenbHbId 3P deKT (T.e. AT HAYMHAIOT MOHUMATh KaKUe-TO JEHCTBUTENHHO BaXHbIE,
KJIFOUEBbIE OHSTHUSI, Y HUX popMupyercs pusnueckoe MbIIIICHHE), TOCTYITHOCTD (B ILIKOJIE €CTh
Xopo1io padoTaroiiee 000pyI0BaHuUE).
Cpok peanu3anuu: 1 ron/l gac
®opMa M pe:kUM 3aHATHH: ouHass popMa OOyueHHSs, NMPAKTUUYECKHE 3aHSTUSA 110 PELICHUIO
AKCIEPUMEHTATIbHBIX 33/1a4 (POHTAIBHO, B TPYIIAX, B Mapax.
1.2. easb u 3a1a4u NporpaMmsbl

Heas IIporpammer:
Hay‘{I/ITL, HEC TIPOCTO II0JJb30BATHCA (1)I/I3I/I‘{€CKI/IMI/I HpI/I60paMI/I, a OCBOUTb MCTOAUKY PCIICHUA
OKCIICPUMCHTAJIbHBIX 3a/a4y. OT noCTaHOBKH np06neMm, J0 HAXOXKICHHUA €€ PCUICHU A, FJ'IYGOKO IIOHUMas
3aBUCHUMOCTH, BBIPOKCHHBIC (PU3UUCCKUMH 3aKOHAMH, ITyTeM U3MEPEHHsI QU3NIECKUX BEJMIHH JOOUTHCS
Oosee TITyOOKOr0 TOHUMAHWS SBIICHHI, KOTOPBIE OHH OINMMCHIBAIOT. [10/IrOTOBUTH yHaImuXcst K pPEmIeHnto
HKCTIEPUMEHTAIBHBIX 33/1a4 B OI'D mo ¢m3uke.
3agaum Ilporpammel
HayuuTh pemate 5SKCIepuMEHTalbHbIE 3aJadd, TIPaMOTHO 3aJyMbIBaTh, MPOBOJUTH H
0(hOpMIIATE IKCIIEPUMEHT.



IToka3aTe BapuaTMBHOCTb CHOCOOOB JTOCTM)KEHUS MOCTABJIEHHOW 3aJayd, MPUYYUTh K MOMCKY
BCEX BO3MOXXHBIX aJIbTEPHATHB PELIEHUs 3aJaud U BbIOOpPY U OOOCHOBAHMIO ONTUMAJILHOIO
crocoba.

HayuuTh olieHHBaTh MOrPEUIHOCTH W3MEPEHUIl M aHaJM3UpOBaTh IOJYUYEHHBIE PE3yJbTaThl,
JieNlaTh COOTBETCTBYIOIIME BHIBOABI IO KaXKI0M 3a71aue.

ObecrieunTh (GOPMHPOBAHUE Y Y4YAIIMXCS YMEHUH M HaBBIKOB paboOThl ¢ mpubopaMu H
MIPUCIIOCOOIEHUS MU.

Coaepixanue nporpaMmsl

Y4yeOHO-TEeMATHYECKUN IJIAH

Ne HanmenoBanue Tema KoJsinuecTBo 4acoB DopmblI
n/m (Monynst)/TeMbl BCEIro | Teopusl | NPAKTHKA arrecranuu/
KOHTPOJIisl

Tema 1 ®usuka u Qusnyeckue MeTOAbl H3YyYeHHUS] NPHUPOABI.
BpIruncieHne NOrpemHoCTed N3MepeHnil

1. dus3uka u puznyeckune 7 2 5 Onpoc
MeTO/bI M3YUeHUS
NpUpPOAbI. Beruncienue
MOTPeNIHOCTEed H3MepPEeHM it

Tema 2. MexaHnnueckue siBJICHUHA

2. Mexann4yeckue siBJICHHUS 15 4 11 [IpakTrueckoe
3a/laHHe

Tema 3. DiiekTpuyeckue sIBJIEHUS

3. JJleKTpUYecKHe ABJIEHUS 7 1 6 [IpakTueckoe
3ajaHue

Tema 4. TensoBble siBJeHUS

4. TenoBble siBJIeHUS 4 1 3 IIpakTnyeckoe
3ajaHue

Conep:kanue y4e0HOTI0 MJIaHA
[Iporpamma 51eKkTHBHOTO Kypca paccuuTtaHa Ha 34 yaca. Ha BbIMONHEHHS KaKIOTO 3alaHUs
orBoauTes 1 yac.
Du3uka u puznyecKkre MeTOAbl U3y4YeHHsI NPUPOAbI. BblunciieHue nmorpemHocreit
uzMmepenuii (7 4.)
Odumsuka — Hayka o npupone. HaOmromeHue u omnmcanue ¢uandeckux siBiaeHuid. Dusmueckue
npubopel. Pu3HYecKue BEIMYMHBI M UX U3MepeHue. llorpentHocTy m3mepeHuid. MexyHapoHas
cucrema enuHul. duzndeckuil skcrepuMeHT U ¢uszndeckas teopus. Pusndeckue monenu. Poib
MaTeMaTuKu B pa3BuTuM Qu3uku. Pusumka u texnuka. dOusuka U pa3BUTHE MPEICTABICHUN O
MaTepuarbHOM MHpE.
Mexanndyeckue siBjeHus (15 4.)
Mexanuueckoe aBwkeHue. OTHOCUTENbHOCTh ABMKeHUs. Cuctema otcuera. Tpaektopus. IlyTs.
[IpsimonuHeliHOE paBHOMEPHOE ABMKEHHE. CKOPOCTh PABHOMEPHOI'O NMPSIMOJUHEMHOIO JIBUKCHHUS.
MeTtoas! n3MepeHHst pacCTOSIHUS, BPEMEHHU U CKOPOCTH.
Senenne wHepuuu. llepBeiii 3akoH HptoTona. Macca Tena. IInotHocTh BemecTBa. MeTofb
U3MepeHHst Macchl U IuioTHOocTU. B3ammopeiicteue ten. Cuna. IlpaBuno cioxenus cui. Cuila
ynpyroctu. 3akoH 'yka. Metoas! usmepenus cuibl. Cuia TSKECTH. 3aKOH BCEMUPHOTO TATOTEHUS.
Bec Tena. Cuna Tpenusi.




IIpocTteie MexaHn3Mbl. MOMEHT CHITBL. Y CJIOBUA paBHOBecHs pbldara. LIeHTp TaxKecTu Tena. Y caoBus
paBHOBECHUs Tell.
Pabora. MouHocts. Kunernueckas sneprus. IloTeHmanbHast 3Hepryus B3aUMOAEHCTBYIOLIUX TeIl.
3akoH coxpaHeHusi MexaHuueckoi sHepruu. IIpoctbie mexanmsmbl. Kosdduuument mnonesnoro
nencTBysL. MeTo bl M3MepeHHsl SHepruu, paboThl U MOIIHOCTH.
Hasnenue. AtmMocdepHoe naBieHue. 3akoH ApXuMena. Y ClIOBHE IIaBaHUS Tel.
Mexanndeckue konebanus. Ilepumon, wacrora u ammuutyaa konebanuwil. Ilepuon xonmeGanmii
MaTeMaTU4YECKOI0 U MPYKUHHOTO MATHUKOB.
JduexkTpuueckue sipjaeHus (7 4.)
OnekTpuzanus Teja. DJIeKTpuyecKui 3apsia. JBa Buaa anekTpuueckux 3apsiioB. BzaumopeiicTBue
3apsi10B. 3aKOH COXPAHEHUs JIEKTPUUYECKOI0 3apsa.
DNEeKTpUYECKOe MoJe.
ITocTOSIHHBIN 3NEKTPUIECKUN TOK. MICTOUYHMKY ITOCTOAHHOIO TOKa. JIEHCTBUS JIEKTPUYECKOTO TOKA.
Cuna toka. Hanpspkenue. DneKTpUdeckoe CONpOTHBICHHUE. DIeKTpudecKkas 1enb. 3akoH Oma uis
ydacTKa djeKTpudeckoi menu. IlociemoBaTrenbHOE M NapauleIbHOE COEIUHEHHs IPOBOIHUKOB.
PaboTta 1 MOIITHOCTH 3JIEKTpHUECKOTo ToKa. 3akoH J[koyis-Jlenma.
TemioBble siBjieHus (4 4.)
TemnoBoe paBHOBecue. Temmeparypa. CBsA3b TemmepaTypbl CO CKOPOCTBIO XaOTHYECKOIO
JBYDKEHUS dacTull. BHyTpeHHss sHeprus. PaGora u Teruionepenaya Kak CocoObl M3MEHEHUS
BHYTpeHHell oHepruu Tena. TemnonpoBonHocTs. KonmBekuus. W3nmyuenume. [Ipumepsr
Terionepesay B IpUpone MU TexHuke. KoimdyecTBO TEIUIOTHL. YaenbHas TEIIOEMKOCT.
VYaenbHas TEmIOTa CropaHus TOIUIMBA. 3aKOH COXPAHEHMs M IPEBPALECHMS SHEPIMM B MexXa-
HUYECKUX M TEIUIOBBIX IIporeccax. llnaBneHune u OTBepacBaHUME KPUCTAJUIMYECKHUX TEIL.
VYnaenbHas Temora mniaBieHus. McnapeHue W KoHjeHcanus. llorjonieHue 3HEPTUU  TPU
UCIIApPEHUHU KUJIKOCTU U BblAEleHHE €€ Npu KoHJeHcauuu mnapa. Kumnenue. 3aBUCHUMOCTb
TeMIlepaTypbl KUIIEHUs OT JaBJEHUs. Y AelbHas TeIIoTa Mapoodpa3oBaHusl U KOHIEHCAIIUH.
ILi1anupyembie pe3yabTaThl
Yuawuecs oondicnol ymems:
¢ BEINOJIHATE MO ONMUCAHUIO JTA0OPATOPHYIO M/UIIM UCCIIEAO0BATENbCKYIO paboTy.
e BbABUTaTh TUIIOTESHI.
e [logbupaTth HEOOXOAUMBIE TPUOOPHI U MATEPHAIIBI JJIsl paOOTHI.
e IIpoBOoaUTH CaMOCTOATENbHBIE UCCIIEOBAHNS, HAOIIOAEHHS U OIBITHI.
e [IpencTaBnsTh pe3yabTaThl HCCIECAOBAHUS B BUE TaOIUI] UJIU IPpa(UKOB.
e OOBACHATH pe3ybTAaThl SKCIIEPUMEHTOB.
e @opMyNIHpOBaTh WHIYKTHBHBIN BBIBOJ, COIVIACHO IIOCTABJICHHOW L€, BBITEKAIOIIEH W3
MIOCTAaBJICHHOM 3aJ1a4Hu.
e O1eHMBATh NOrPEMIHOCTU U3MEPEHUIA.
e OdopmiATh BHITOTHEHHOE UCCIICOBAHUE.
e PaboTtatb B rpymnie, yMeTb pacpeaenuTh 00I3aHHOCTH U Kau€CTBEHHO BBIIIOJHUTH padoTy.
e KayecTBEHHO  yYCBOMTb  IPEIMETHBIA  MaTepuaj, IO  KOTOpOMY  IIPOBOIUIIUCH
AKCIEPUMEHTAIbHbIE paOOTHI.

KAJIEHIAPHO-TEMATHUYECKOE INTAHUPOBAHUE HA 2023-2024 YU.T.

Ne Jara
ypoKa no Ne 0 MJIany Koppexkuus/ Tema ypoxa
nporpamme | YPOKamo Jlata no pakTty
IIany

Paznen 1. ®u3uka u puznyecKue MeTo/IbI U3yUYeHUs1 MPUPOAbI. Boruncienue
NOrpelHocTe u3MepeHnii 7 4acoB




1 [IpaBuio o TEXHUKE
0€30I1aCHOCTH. duznueckue
PUOOPBHI. duznueckue
BEJIMYMHBl U UX H3MEpEHUE.
MexayHapoaHast cucreMa
eIMHMUII.

2 TOYHOCTP W TOTPEIIHOCTH HUX
U3MEPEHUN. [Torpemnoctu
U3MEPEHUN.
OKkcriepuMeHTalbHas — pabota
Nel. N3mepenne eMmkocTu
cocyna

3 TOYHOCTP W MOTrPEIIHOCTH HUX
U3MEPEHUH. [TorpentHoctu
U3MEPEHUH.
DKcrnepUuMeHTaIbHAs pabota
Ne2 U3mepenue maccel Tena.

4 DKcrepuMeHTaIbHas pabota
No3 N3mepenue o0beMa
napajuieienunena M - OLEHKa
MOTPEIIHOCTH.

5 TOYHOCTP M MOIPEIIHOCTH HUX
U3MEPEHUH. ITorpentnoctu
U3MEpPEHUH.
OKkcriepuMeHTalbHas — pabota
Ned  Ompenenenvie TIOTHOCTH
TBEPJIOrO Tena.

6 DKCrnepuMeHTaIbHAs pabota
No5 Nsmepenue MaJlbIX
MIPOMEXYTKOB BPEMEHU

7 3HAKOMCTBO C UMEHAMHU
yuenbix: I'. I'amumeit, U.
Hgeroton, I'. Om, M.
JlomonocoB, J. JleH1, ¢ ux
POJIBIO B CTAHOBJICHU U
¢dbusznueckoro 3HaHUSA U
HKCIEPUMEHTAIBHOTO METO/1A

Paznen 2. Mexannueckue siBjienusi 15 yacon

8 3akoH Apxumena. YcioBue
NJIaBaHUS TEJ.

9 OKCnepuMeHTaIbHO-
uccienoBaTenbckas padora Neb.
BriTankuBaromas cuia.

10 DKcrnepUuMeHTaIbHas pabora

Ne7. 3akon Apxumena. ¥Ycnosue
IJIaBaHMS TEL.




11 N3yuenue KaIUJUISPHBIX
SIBJICHU . Onpenenenne
ko3 (punmeHTa
MOBEPXHOCTHOT'O HATSHKCHHUS

12 DKCcrnepuMeHTaIbHAs pabora
Ne8 W3yuenme KanwuIsIpHBIX
SBJICHU I

13 MeTo1bl U3MepeHus CUIIbI

14 OKcrepuMeHTalIbHas pabota
Ne9.  BsaumopeiictBue  Tel.
MeToab! U3MEpPEHUS CUIIBI

15 OkcriepuMeHTalbHas — pabora
Nel0. Cuna ynpyroctu

16 OkcriepuMeHTalbHas — pabora
Nel1.Bec tena. Cuna TpeHus.

17 DKCnepuMeHTaIbHAS pabora
Nel2. Bec tena. Cuna TpeHus.
Pa6ora cuiiel TpeHuUs.

18 DKCnepuMeHTaIbHAS pabora
Nel3. Cuna TPEHUS.
Koapduuuent TpEeHUs
CKOJIBYKEHHS.

19 DKCMEepUMEHTAIbHO-
WCCIIeTIOBATEIIHCKAS pabota
Nel4  Wsmepenue KeCTKOCTH
TPY>KHHBI, PE3UHBI,
MO3BOHOYHHKA, IMBaHA.

20 IIpocThie MEeXaHU3MBI

21 DKcrepuMeHTalbHas pabota
Nel5. Moment cuibl. YcnoBus
paBHOBecHs pblyara. ¥YcCJIOBUS
paBHOBeCHS TeJl.

22 DKCnepuMeHTaIbHAS pabota
Nel6. TlpocThie MeEXaHU3MBL.
HenonsuxHblil 0J10K.

Pa3jnen 3. DiekTpuyeckue siBjeHUs1 7 4acoB

23 Hzyuenue MIPUPOIBI
ANEKTPUYECKOT 0 pa3psiia

24 DKCcnepuMeHTaIbHAS pabora
Nel7. Hccnenosanue
3aBUCHUMOCTH  CONPOTHBJICHUS
peocTtata  OT  JUIMHBI  €rO
paboueit yacTm»




25 DKCcrnepuMeHTaIbHas paboTa
Nel8. U3ydenue siiekTpusanuu
TEJI ¥ B3aUMOJEUCTBUSI
ANEKTPUIECKUX 3apsI0B

26 DKCcrnepuMeHTaIbHAs pabora
Nel9. [TocTositHHBIN
JJIEKTPUY ECKUI TOK.

27 DKCrnepuMeHTaNlbHast ~ pabora
No20. Coenunenue
MIPOBOTHUKOB.

28 OKkcriepuMeHTalbHas — pabota
No21 MormtHOoCTh

QJICKTPUYICCKOI'O TOKA.

29 DKcrepuMeHTalbHas pabota
Ne22. Pabora cuiisl TOKA.

Pasgea 4. TemioBble aBJjienns 4 4acos

30 Onpenenenue KOJIMYECTBA
TEMJIOTHI
31 Onpepenenne KOJIMIeCTBA

TEIJIOTHI U CPaBHEHHE TEIIOThI
OT/IaHHOW U TIPUHSATOMN MpU
TEII000MEHe.

32 Onpenenenue yaenbHON
TCIJIOEMKOCTHU TBEPAOI'O TCJIa U
YKUJIKOCTH.

33 HabGnroneHnue 3a KUIIeHUEM,
HarpeBaHUEM,
KpHUCTAJUTH3AINEH, TUTAaBIICHUEM
Pa3HBIX BEIIECTB U ITOCTPOCHUE
rpaukoB.

34 Htorosoe 3ausatue

®opmMbl aTTECTALMHU U OLIEHOYHbIE MAaTePHAJIbI
Texkymmii KOHTPOJIb U OLEHKA: YCTHBIM OMPOC, CAMOKOHTPOJb, B3aUMOKOHTpPOJIb. UTOroBas
OLICHKA - «324eT», KHE3aYeT».
MarepuajibHO-TeXHHYECKOe oDecneyeHne
Hns opranmsanuu pabotel [IporpamMmbl HEOOXOAUMO HCIIOJIB30BAHHME IIKOJIBHOTO
o0opynoBaHusi PU3NIECKOT0 KaOWHETA M COOTBETCTBYIOIIETO MTOMEIICHHUS.
1. T'enpenmireiin JI.O., AA.bynaroBa u np. ®usnka B 2-X yacTsax 7 Kiace
2. I'eapenmreiin JI.O., AA.bynaroBa u np. ®uzuka B 2-X gacTsax 8 kiacc
3. 'eapenmreiin JI.O., AA.bynaroBa u ap. ®usnka B 2-X 9acTsax 9 kiacc
4. IloBansieB O.A., XannakoB H.K., Xomenko C.B. Hudposas nabopatopus no ¢uzuke. bazossrii
ypoBeHb. - M.: Jle JIubpu, 2020
5. HuzamoB .M. 3anaun o ¢pu3suKe ¢ TEXHUUECKUM COJIEPKAHUEM.
6. Ilepenbman S1.U1. 3anumarensHast pusuka. Knura 1. — Yda: Cnoso, 1993
7. llepenbman S1.U. 3anumarensHas ¢pusuka. Kaura 2. — Yda: Crnoso, 1993




8. llepenbman S1.1. 3anumarensHbie 3a7a4u U onbITE. — MuHck: benapycs, 1994.

9. Crenanona I'.H. CoopHuk BonpocoB u 3a1a4 1o ¢usuke.7-8 kiaccel. — CI16.:CnerJlut, 2000.
10. Tyneunnckuit MLE. KauectBennbie 3amaun no ¢pusuke. 6-7 kiaccel. - M.: [Ipocsemienue, 1976.
11. http://www.profile-edu.ru/struktura-problemnogo-obucheniya.html

12. http://fiz.1september.ru/articles/2009/21/11

13. Moceituyk B.A. http://festival.1september.ru/authors/101-331-969
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