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INOACHUTEJIbHAS 3AIINCKA

PaGouast mporpamMma mo Kypcy BHEYpOUHOU aestenbHOCTH «O3amadeHHast PU3MKa» COCTaBIIeHA

Ha OCHOBE:!

1. &10C OO0

2. Meroanueckue peKOMEHIAIMK MO CO3JaHMI0 W (PYHKIIMOHUPOBAHHIO B OOIIE00pa30BaTENbHbBIX
OpraHu3alMsaX, PacHOJIOKEHHBIX B CEIIbCKOM MECTHOCTH M MaJlbIX TOpOJiax, IIEHTPOB O0Opa3oBaHUs
€CTECTBEHHO-HAYYHOM U TexHoJjorudyeckoil HarpaBineHHocTe («Touka poctan) (YTBepKIeHBI
pacniopsbkenreM MunuctepcTBa mnpocBenieHuss Poccuiickoit ®@enepaunu ot 25.11.2022 Ne TB-
2610/02)

3. Pabouas nporpamma mo ¢pusuke 7-9 KiI.

[IporpamMma 1o BHEypo4HOH aesrenbHOCcTH «O3amadeHHas (QU3UKa» COCTABICHA HA OCHOBE
MOJIOKEHUH U TpeOOBaHMM K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTeIbHOMN
nporpammsl, npencraBieHHbpXx B PI'OC 00O, a taxxke ¢ yuérom (enepanbHOil pabodeil mporpamMmsl
Bocniutanus u KoHuenmuu npenogaBanust yaeOHoro npeamera «Duzukay.

CoxepkaHre TIpOrpaMMbl HAIIPaBJICHO HAa (POPMUPOBAHHE €CTECTBEHHO-HAYYHON IPaMOTHOCTH
oOydaroluxcsi UM OpraHu3alui0 H3y4deHHs (U3UKH Ha JEeATEJIbHOCTHOW ocHOBe. B mporpamme
YUUTBIBAIOTCS BOBMOXKHOCTH yueOHoro npeamera «Pusukay B peanusanuu tpedoBanuit ®I'OC OO0 k
IJITAHUPYEMbIM JIMYHOCTHBIM WM METANPEIMETHBIM pe3yJibTaTaM OOYYeHHs, a TakKe MEXKIPEIMETHBIE
CBSI3U €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB HAa YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus.

[Iporpamma «O3anadeHHas (pu3mka» ycTaHaBIMBaeT pacrpeselieHne y4eOHOro marepuana Io
rogam oOy4yeHus ([0 Kiaccam), MpeajiaraeT NPUMEPHYI0 I[OCIEOBATEIbHOCTh HW3YYEHHUS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOTO COJACpPKAaHUA M y4€Te BO3PACTHBIX OCOOCHHOCTEH
00yJaromuXcs.

[epesrit Toxg 0Oydenus: 7 kinacc — 34 gaca, 1 gac B HefIeto.

Bropoii ron o0yuenus: 8 knacc — 34 vaca, 1 gac B HeZlemio.

Tpetuii rox o0yuenus: 9 xiiacc — 34 gaca, 1 gyac B HeAEIIO.

dusnka SBISETCS CUCTEMOOOPA3YIOMUM JUISI €CTECTBEHHO-HAYYHBIX YYEOHBIX TIPEIMETOB,
MOCKONIbKY (PU3UYECKHE 3aKOHBI JIEKAaT B OCHOBE IMPOILIECCOB M SBJICHUN, H3y4aeMbIX XHUMHEH,
Ouosoruei, actpoHomMuelt u ¢puznyeckoit reorpadueii, BHOCUT BKJIAJl B €CTECTBEHHO-HAYUHYIO KAPTUHY
MHpa, TPeaoCcTaBiisieT Haubosiee sICHbIE O0pa3llbl MPUMEHEHUs HAYYHOTO METOJ]ia MO3HaHHs, TO €CTh
croco0a MmoJIy4eHHs JOCTOBEPHBIX 3HAHUI O MHUPE.

Opna 13 raaBHBIX 3a7a4 (PU3HUECKOro 00pa3oBaHUs B CTPYKTYpe 00IIero 00pa3oBaHUs COCTOUT B
(hopMUPOBaHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH M MHTEpeca K HayKe Yy 00yUdaromuxcsl.

b0 nporpaMMbl 3aHATHN BHEYPOUHOH ACSITENBHOCTH 110 dusnke «O3amaueHHas
busukay ans yyammuxcs 7-9-X KIaccoB SBISETCS:

* pa3BUTHE y YYAIIUXCS MO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX H TBOPUYECKUX

CIIOCOOHOCTEH B Mpoliecce penieH s MPaKTUYECKUX 3a/1a4 ¥ CaMOCTOSITEIbHOTO TPUOOpETeHUs

HOBBIX 3HAHUH;

* popmupoBaHUE U pa3BUTHE Y YUAIINXCS KIFOUEBBIX KOMIETCHIINNA — y4eOHO —

MMO3HABATEIbHBIX, HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX, COITMAIBHBIX, H KaK CJIEACTBUE -

KOMIIETEHIINH JINYHOCTHOTO CAMOCOBEPIICHCTBOBAHNS,

* popMuUpOBaHUE MTPEAMETHBIX U METAIIPEIMETHBIX PE3yJIbTaTOB 00YUEHUS, YHUBEPCATbHBIX

y4eOHBIX IeHCTBUH;

* BOCIIUTAaHUE TBOPUYECKON JTMIHOCTH, CIOCOOHOM K OCBOCHHIO TIEPETOBBIX TEXHOIOTHH.

3apaum:

[J  ¢opmupoBaTh y oOy4arommxcs yMeHHe Oe3omacHOro u A(H(HEKTHBHOTO HCIONIB30BAHUS
71ab0paTopHOro 000pyIOBaAHUS;

(] ¢gopmMupoBaTh HABBIKM HCCIIEOBATEIHCKON AEATETbHOCTH, YIPABICHHS OOBEKTAMH C TOMOIIBIO
COCTaBJICHHBIX ISl HUX aJITOPUTMOB;

[l ¢opmMHpOBaTh TOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIMXCS K OCO3HAHHOMY BBIOOPY M MOCTPOSHUIO
JTanbHEHIIeH WHINBUIYATbHOW TPaeKTOpUH 00pa3oBaHUs Ha 0a3e OPUEHTUPOBKH B MUpE Mpodeccuil u
npodeccnoHaNBbHBIX TPEAIOYTEHHIH;



(1 co3math ycnoBusi ans (OPMHPOBAHUS KOMMYHHMKATHBHOM KOMIETEHTHOCTH B OOLICHUHM U
COTPYJHHYECTBE CO CBEPCTHUKAMH, B3POCIBIMHU B MPOIIECCE yUeOHO-UCCIIEI0BATEILCKOM U TBOPUYECKOM
NesITeIbHOCTH; YMEHHs BBICTYINATh NMEpel ayAUTOpUeH, MPeACTaBsis el pe3ynbTaThl CBOCH paboThI ¢
nomouieto cpeacts UKT.

IJIAHUPYEMBIE PE3YJbTATHI OCBOEHUSI KYPCA BHEYPOUHOM
JAEATEJIBHOCTHU «O3AJAYEHHAS ®U3UKA»

[Tporpamma mo3BosseT 100MBaTHCS CIEAYIOUINX PE3yIbTaTOB OCBOCHHUS Kypca BHEYPOUHOM
JeSITEIIbHOCTH

IMpeamerHbie
- YMETb MOJIb30BATHCS METOJAMHU HAYYHOI'O UCCJIE0OBAHUS SIBICHUN TTPUPOIbI;
- MPOBOAUTH HAOJIOICHUS], IJIAHUPOBATH U BBITIOJIHATD SKCIIEPUMEHTHI;
- 00pabaTkIBaTh Pe3yIbTaThl U3BMEPEHUI;
- IPE/ICTABIIATH PE3YIbTAThl U3MEPEHUH C TTOMOIIBIO TAOIUIL, rpaguKoB U Gpopmyi;
- 00HapYXKUBATh 3aBUCUMOCTH MEXKIy (PU3HUYCCKUMU BETUIMHAMHU;
- OOBSCHSATH MOJYUCHHBIE PE3YNIbTATHI U JCJIaTh BHIBOIBI;
- OLIEHMUBATh I'PAHULIbl IOTPEIIHOCTEN PE3YIBTATOB U3MEPEHMUIA;
- YMETbh MIPUMECHSITHh TEOPETUYCCKUE 3HAHUS 110 (PU3HUKE HA TIPAKTHKE;
- pemiath (U3MUECKUE 33]]Ja4l Ha IPUMEHEHUE MMOTYYCHHbBIX 3HAHMUIA;
- BBIBOJIUTH U3 DKCIIEPUMECHTAILHBIX (DAKTOB H TCOPSTHUECKUX MOJICICH (PH3NIECKIE 3aKOHBI;
- YMETb JOKJIA/IbIBAaTh O pe3yJIbTaTaX CBOETO UCCIIEI0BAHHUS;
- Y4acTBOBATh B JUCKYCCHUH, KPATKO U TOUHO OTBEYATh HA BOIPOCHI;
- ACIIOJIb30BAaTh CIIPABOYHYIO JTUTEPATyPy U APYTUe UCTOYHUKU WH(OpMALIUH.

MertanpeameTrHbie

Pecynamusnvlie — ymeTs paboTaTh MO MPEAT0KEHHBIM HHCTPYKLIUSAM;

- YMETh U3JIaraTh MBICJIH B YETKOW JIOTUYECKOW MOCIIEIOBATEIILHOCTH;

- aHaJIM3UPOBATh COOCTBEHHYIO pabOTY:COOTHOCHUTS IIJIaH U COBEPIICHHBIE OTEPAIH, BHIICIATh
9Tallbl 1 OICHUBATH Mepy OCBOCHHUA KaXKA0TI'0, HAXOAUTh OHII/I6KI/I, yCTaHaBHI/IBaTI) nux HpI/I‘-II/IHI)I.
Ilosnasamenbhvie — OPUEHTUPOBATHCS B CBOEU CUCTEME 3HAHUM: OTJIMYATh HOBOE OT YK€
H3BECTHOTIO;

- iepepadaThIBaTh MOMYyYEHHYIO HH(POPMAIIHIO, IeTaTh BHIBOJBI B pe3yIbTaTe COBMECTHON pabOThHI
BCEro KJjacca,

- YMETb aHaJIU3UPOBATH SBJICHHUS.

KommynuxamusHnvle — ymeTh paboTaTh BTIIape U KOJJIEKTUBE;

- 3(ppexkTUBHO pacripeaeysaTh 00I3aHHOCTH.

JIMYHOCTHBIE

- paSBI/IBaTI) IIO3HABATCJIIbHBIC I/IHTepeCI)I, I/IHTGJ'IJ'IeKTyaJ'[BHble I/ITBOPLICCKI/IC CHOCO6HOCTI/I yqamuxcsl;
- MOTUBHPOBATh CBOU JIEVCTBUS;

- BI)Ipa)KaTB TOTOBHOCTH B J'IIO6OI\/'I CI/ITyaHI/II/I l'IOCTyHI/ITB B COOTBETCTBUH C HpaBI/IJ'IaMI/I IIOBCJICHU,

- BOCIIPHHUMATD PeUb YUUTeNs (OAHOKIACCHUKOB), HEMTOCPEACTBEHHO HE OOPAIIEHHYIO K yJalleMycs;
- OIIEHUBAaTh COOCTBEHHYIO YUEOHYIO ICSITEIIBHOCTD: CBOM JOCTHKEHHUSI, CAMOCTOSITEIIbHOCTD,
I/IHI/II_[I/IaTI/IBy, OTBE€TCTBCHHOCTbD, HpI/I'-H/IHI)I Heyuaq.



COJEPXKAHUE BHEYPOUYHOU JEATEJBHOCTU «O3AJAYEHHAS ®U3UKA»

7 RJIaccC

Ne HasBanmue pa3zjaena (TeMbl) Coaepixanue y4eOHOI0 npeaMmera, Kypca
1. | IlepBoHauabHbBIE CBEIEHHS O Llena nenenust usmepurenbHoro npubdopa. Onpenenenue HeHbl AeTCHUS U3MEPUTEIHLHOTO HUIUHIIPA.
CTpOCHHH BemecTBa OmnpeneneHne reoMeTpUYECKUX pa3MepoB Tena. M3roroBnenrne n3MepuTenpHoro nuinHapa. smepenue
TeMneparypsl Tena. ismepenue pazMepoB MasbIx Tell. MI3MepeHne ToNuHbI JUcTa OyMaru.

2 B3aumopaeiictBue Tes H3mepeHune ckopocTy ABMKECHHS Tena. Mi3MepeHue Macchl Teja HenpaBuibHOU (Gopmel. M3mepenne
IUIOTHOCTHU TBEpIOTO Tena. M3mepenue o0bema myctoThl. MeciaenoBanue 3aBUCUMOCTH CHITBI TSDKECTH
oT Macchl Tena. OnpeneneHre Maccsl U Beca Bo3ayxa. CliojkeHue Cuil, HalpaBiIeHHbIX 110 OJTHOM
npsiMoid. M3amepenue xecTkocTu npykunbl. 3mepenue ko3 puirenTa cuiibl TpeHHUs CKOJIbKEHHUS.
Peniennie HecTaHIapTHBIX 3a/1a4

3 JaBienue. /laBjieHne :KUAKOCTEH U HccnenoBanue 3aBUCMMOCTH JaBJIEHUS OT IUIOLIa M ToBepxHOCTU. OnpeaeneHue 1aBaeHus

ra3oB TBEPJAOro Tela. Beiuncienue cuibl, ¢ KOTOpOil aTMocdepa JaBUT Ha MMOBEPXHOCTH cTona. OnpezeneHue
Macchl TeJa, TuTaBaroiero B Bojie. Onpenenenue mioTHOCTH TBepAoro tena. Onpenenenue oobema
Kycka Jibja. M3yueHue ycioBus maBanusi Tel. Penienre HecTaHJapTHhIX 3a]1a4

4 Pabora n MmomHOCTBH. JHEpPIrUs Beraucnienre paboThl 1 MOITHOCTH, pa3BUBAEMON YUEHHKOM TIpHU moabeme ¢ 1 Ha 3 aTax.
Omnpenenenue BeIMIphIia B cuiie. HaxoxaeHue neHTpa TsokecTH miockoit ¢purypsl. Beraucnenne KIT/]
HAKJIOHHOM IIIOCKOCTH. MI3MepeHue KnHeTuuecKkon sHeprun. Mi3mepenne noTeHuuaibHOM SHEPIUH.
PeleHne HeCTaHAAPTHBIX 3a7a4.

8 KJIaccC
Ne HasBanmue pa3saesna (TeMbl) Conep:xanue yueOHOIo npeamera, Kypca
1. | ®usnyeckuii MeTo U3yYeHHS OrnpezenieHne 1EeHbI IeTIeHUs TPUOOPOB, CHATHE MoKa3zaHui. OnpeneneHne morpenrHoCTen
IPUPOABI: TEOPETHYECCKUN U U3MEPECHUM.
IKCHEPUMEHTAJIbHbIH
2. | TermioBble IBJE€HUSI H METOIAbI HX Omnpenenenue yIMHEHMs Tela B IPOLIECCE U3MEHEHUS TeMIIepaTypsl. Perenne 3a1aq Ha
e — ornpezesieHue KOJMYecTBa TeIIOThl. [I[puMeHeHne TenaoBoro pacuupenus s perucTpaliu
Temneparypsl. McciaenoBanue nporeccoB IUIaBJIeHNs U oTBepAeBanus. V3yueHue ycTpoiicTBa
TeruIoBbIX aBuraresneil. [IpuOopsl 1i1s n3MepeHus BIaXKHOCTH BO3AyXa.
3. | DaexkTpuyeckue siBJIeHUSI U METO/bI Ornpenenenne yAaeIbHOr0 COMPOTUBIIEHUS IPOBOAHUKA. 3akoH OMa 1 yyacTka uenu. Pemenne

HX HCCTICI0BaAHUA

3aaa4. MccienoBanue 1 MCMOJb30BaHUE CBOMCTB JIEKTPUUYECKUX KOHAEHCATOPOB. Pacuer
noTpebasieMoit anektposHepruu. Pacuer KIIJl sanekrpuueckux yctpoiicTB. Pemenue 3a1a4 Ha 3aKOH
Jxoyinsa -Jlenna.




4. | DneKTpOMArHUTHBIE ABJIEHUS [Tony4yenue u GpUKCUPOBAHHOE N300paKEHUE MATHUTHBIX NoJIei. M3ydenne cBOiCTB
anieKTpomMarnuTa. M3yuenue mozaenu anekrpoasuratens. Penienne kaueCTBEHHbIX 3a/1a4.

5. | Onruka N3yuenue 3akoHOB oTpakeHus. HabnroaeHue orpaxkeHus 1 npejaoMieHus ceera. M3o0paxkenus B
mun3ax. OnpeneneHue riaBHoro (POKyCHOTo pacCTOSHUS M ONTUYECKON CHiIbl IMH3bI. Habmonenue
unTepdepeHum cpera. Pemienue 3aa4 Ha npesnomiieHue ceta. HabioieHrne noIHOro oTpameHus
CBeTa.

9 kJaacc

Ne Ha3zBanue pasaesa (TeMbl) Conep:xanue yueOHOro npeamera, Kypca

1. | Maruerusm Komnac. [Ipunnun padotsl. MarHuT. MarauTsl 1ojiocoBble, 1yroBele. MaruuTHas pyna. MarHutHoe
nosie 3emiu. M3roroBnenne Maruura. PernieHne kaueCTBEHHbIX 3a/1a4.

2. | DaekTpocTaTuka DneKTpUUecTBO Ha pacueckax. OCTOPOKHO, CTaTUYECKOE IJIEKTPUUECTBO. DIIEKTPUUECTBO B
UTPYIIKaX. DIEKTPUUYECTBO B ObITY. YCTpoiCcTBO OaTapeliku. Perienre HecTaHIapTHBIX 3a/1a4.

3. | Cger Ucrounuku cBera. YcrpoiicTBo ria3a. ConHeunsle 3aiiunku. Tenb. 3arMenue. [{Beta kommnakT gucka.
Mpeuibnbii criekTp. Pagyra B npupoae. Jlynnsie u Conneunsie 3armenusi. Kak ciomars nmyu? Kak

3a)ke4b OroHb? PellleHne HecTaHJapTHBIX 3a/1ad.

METOAbI OBYYEHUA U ®OPMbI OPTAHU3BALNU JEATEJIBHOCTH OBYYAIOIIUXCA

Peanuzamusi mporpammbl BHEYpO4YHOM nedrenbHOCTH «O3amadeHHas (u3ukay MpeArnojiaracT WHIANBUIYATbHYIO M TPYIIOBYIO padOTy OOydYaroIImxcs,
IUTAHUPOBAHKUE M TPOBEJCHHE HCCIIEOBATEIBCKOTO IKCIIEPUMEHTa, CAaMOCTOSATENbHBIA COOp JaHHBIX JUIS PEUICHUs MPAKTUYECKUX 3ajad, aHalu3 U OLEHKY
MOJIyYEHHBIX PE3yJIbTaTOB, U3rOTOBJIEHHE MocoOuil u Mmojnenei. Ilporpamma mpenycMmaTpuBaeT HE TOJIBKO OOy4arollMe M pa3BUBAIOIIME II€NH, €€ peaau3alus
CIOoCOOCTBYET BOCIIMTAHUIO TBOPYECKON JTMUHOCTH C aKTUBHOW KU3HEHHOW MO3UIIMEH. BRICOKMX pe3ynbTaToOB MOTYT JOCTUYh B JAHHOM CIIy4ae HE TOJIBKO YUCHUKH
C XOpOIIIeH NIKOJIHHOM YCIIeBaeMOCThIO, HO U BCE LIETIEyCTPEMIICHHBIE aKTUBHBIC Pe0sTa, yKe cliesaBIiiie CBOM MpodecCHOHaAbHBIN BEIOOD.

OOyueHue ocymiecTBIseTCs pu moaaepxke LlenTpa oOpa3oBaHus eCTECTBEHHO-HAYYHOUW HanpaBlieHHOCTH «Touka pocTay, KOTOPBIM CO37aH JIJIsl pa3BUTHS Y
00ydJaromuXcsi eCTECTBEHHO-HAYYHOW, MaTeMaTH4eckoi, HMH(QOPMAIMOHHOW TPAMOTHOCTH, (OPMHUPOBAHUS KPUTUYECKOTO U KPEATUBHOTO MBIIIJICHHUS,
COBEPIIICHCTBOBAHUSI HABBIKOB €CTECTBEHHO-HAYYHON HAMPABICHHOCTH, a TAKXKE I MPAKTUYECKOW OTPabOTKM y4eOHOro Marepuana Mo y4eOHOMY MpeaMeTy
«DPusukay.

TEMATHUYECKOE INTAHUPOBAHMUE (1 IO/ OBYYEHHA)



TrJaace

Ne Conep:xkanue Koaunuect ®opma Hcnoan3oBanue Hdara
jn/m BO 3aHATHSI odopynoBanus «Touka
4yacos pocTa»
1 || BBoxnoe 3ansTHE. IHCTPYKTaX MO TEXHUKE OE30MACHOCTH. 1 Oecena O3HakoMJIEHHE C
Ha 6a3e LlenTpa "Touka Pocra" nudpoBoii maboparopueit
"Touka pocra"
(memoHcTparus
TEXHOJIOTUH U3MEPEHUS)
|. llepBoHayaibHbIE CBEJEHUS 0 CTPOEHUH BelllecTBa A
2 || OxcnepumenTanpHas pabora Ne 1 «OnpezeneHue EHbI JeICHUSIPA3TUIHBIX 1 skcriepuMeHT | JIlunelika, eHTa MepHasi,
npuOOpOBY. WU3MEPUTEIIbHBIN [IITUHIP,
Ha 6a3e LlenTpa "Touka Pocta" TEPMOMETP, TaTUUK
TEeMIEPATYPhI
3 || OxcnepumenTanbhas padota Ne 2 «OmnpeiesieHre TeOMETPHUECKUXPa3MEPOB 1 skcnepuMeHT | HaGop reomerpudeckux
TEI». Tem
Ha 6aze [{entpa "Touxa Pocra"
4 || Ilpaktuueckas pa6ora Ne 1 «M3roroBieHne n3MepuTEIILHOTO 1 IIpaKkTHYECKast
ATTUHIPAY pabora
5 || OxcniepumenTansHas padora Ne 3 «M3mMepeHne TeMiiepaTypsl T 1 AKCIEPUMEHT
6 || OxcnepumentanpHas padota Ne 4 «M3mepeHne pa3MepoB MallbIx 1 HKCIIEPUMEHT
TEI.
7 || OxcnepumenTanpHas padota Ne 5 «M3mepeHue TOIIIMHBI JTHCTa 1 AKCIIEPUMEHT
Oymaru»
1. BzaumopeiicrBue Tea 124
8 || OxcnepumenTtanpHas pabora Ne 6 «3MepeHre CKOPOCTH IBHKEHUS 1 HKCHEPUMEHT
TN,
9 || Pemrenue 3a1a4d Ha TeMy «CKOPOCTh PABHOMEPHOT'O JIBUKCHHSI 1 pelieHune
3amad
10 || OkxcnepumenTanbHas padota Ne7 «M3mepenne Macchl 1 KarIuBOIBI. 1 9KCIIEPUMEHT 3IIEKTPOHHBIE BECHI
Ha 6a3e LlenTpa "Touka PocTa"




KcrepuMeHTanbHas pabota Ne 8 «/I3MepeHue miIoTHOCTH KycKacaxapa MIEPUMEHT uHelKa, JIeHTa MepHas
11 || Oxcne 6ota Ne 8 «3mepenue 1 JKCIICPUME JI , ,
Ha 6aze Llentpa "Touka Pocra" U3MEPUTEIIbHBIN IUIUHID,
OJICKTPOHHBIC BECHI
12 || DxcnepumenTanbHas padota Ne 9 «M3mMepeHne mIOTHOCTH 1 sKcnepuMeHT | JIunelika, JieHTa MepHas,
XO35IICTBEHHOI'O MBLIIa». U3MEPUTEIbHBIN HUITHH]ID,
Ha 6a3e Llentpa "Touka Pocra" JJIEKTPOHHBIC BECHI
13 || Pewenue 3anay Ha Temy «I1m0THOCTH BeliecTBay. 1 pelieHue
3aj1a4
14 || OxcnepumentanbHas padota Ne 10 «MccnenoBanue 3aBUCUMOCTH 1 SKCIIEPUMEHT
CHJIBI TSDKECTH OT MacChl TeJa.
15 || OxcnepumenTtansHas padota Ne 11 «Onpenenenrue Macchl 1 Beca 1 SKCIIEPUMEHT
BO3/lyXa B KOMHATE»
16 || OxcnepumenTanpHas pabora Ne 12 «CiiosxeHUE CUII, HANTPABICHHBIXIIO OTHOM 1 skcriepuMeHT | IllTaTus, peruar, TMHeElKa,
PAMOI». JIBa OJJMHAKOBBIX TPy3a, 1Ba
Ha 6336 LleHTpa "Tqua POCTa” 6HOKa, HUTH HCPACTAKUMaA,
JIMHENKA U3MEPUTEIIbHAS,
JAVUHAMOMETP
17 || Oxcniepumenrtanbhas padota Ne 13 «3mepeHne kecTKOCTH 1 skcriepuMenT | LTaTuB ¢ kpenexom, Habop
NPYKUHBD pYKHH, HAOOP TPY30B,
Ha 6a3e IlenTtpa "Touka Pocra" JMHCHKA, TMHAMOMETP
18 || OxcnepumenrtanbHas padota Ne 14 «M3mepenne KodPPHUIUCHTACHIIBI TPSHUS 1 JKCIIEpUMEHT | JlepeBsiHHBIN OpyCOK,
CKOJIBXKEHUSD. HabOp Irpy30B, MEXaHU-
Ha 6a3e IlenTpa "Touka PocTa" YecKasi CKaMbs,
JMHAMOMETD
19 || Pemenue 3anau Ha Temy «Cuia TpeHUD. 1 pelieHne
3a1a4
I11. JaBienue. JlaBjieHne :KUJAKOCTEH U ra3oB 74
20 || OxcnepumenTanbHast padora Ne 15 «MccnenoBanue 3aBUCUMOCTH 1 9KCIIEPUMEHT
JIABJIEHUS OT IJIOIIA1 TOBEPXHOCTU»
21 || OxcnepumenTtanbHas pabora Ne 16 «OnpeneneHue gaBaeHUs 1 JKCIIEPUMEHT
UUIUHApUYECKoro tenay. Kak Mbl Buanm?
KCIIEpUMEHTAaIbHAs Ta No 17 «Bbruncnenue cuiibl, ¢ KOTOpoi KCIIEpUMEHT
22 || OxcnepumenTtanbHas padota Ne 17 «Bpraucnenue ¢ C KOTOpO 1 JKCIIepUMe

atMoc(depa 1aBUT Ha MOBEPXHOCTH cToNay. [louemy mMup
Pa3HOIBETHBIN.




23 || OxcnepumenTtansHas padora Ne 18 «Omnpenenenue maccel Tena, 1 IKCIIEPUMEHT
IJIABAIOIIETO B BOJIEY.
24 || DxcniepumenTtanpHas padora Ne 19 «Onpenenenne mioTHOCTUTBEPAOTO TEIIay. 1 JKCIepuMeHT | JIuHelika, JIeHTa MepHas,
Ha 6a3e Llentpa "Touka Pocra" W3MEPUTEIIbHBIN UIHH]P,
OJICKTPOHHBIC BECHI
25 || Peurenue kauecTBeHHBIX 3a1a4 Ha TeMy «lLmaBanue Tem. 1 perieHue
3aj1au
OkcnepumeHTanbHas padorta Ne 20 «3yueHre yCIOBHIA IJIaBaHUATEI. 1 JKcTiepuMeHT | JuHamoMeTp, ImTaThB
26 || Ha Gase Ilentpa "Touka Pocra" YHHUBEPCAIIbHBIN, MEPHBIH
LWIUHID
(mensypxa), rpys3
HUJIUHAPUYECKUN U3
CIICIHaJIbHOT'O IIJIaCTHKa,
HUTB, MOBApCHHAsA COJIb,
najiouka ajis nepeMenmn-
BaHUA
IV. Pa6oTa 1 MOIITHOCTH. JHEPTHUA 84y
27 || DxcnepumenTtanbHas padota Ne 21 «Beraucnenue paboThl, 1 SKCIIEPUMEHT
COBEPIIECHHOH IIKOJBbHUKOM INpHU NoabeMe ¢ 1 Ha 2 aTaxk»
28 || DxcnepumenTanbHas padota Ne 22 «BeIYHCICHIE MOIITHOCTH 1 SKCIEPUMEHT
pa3BUBAaEeMO MIKOJIBHUKOM IPH MoagbeMe ¢ 1 Ha2 3Tax»
29 || DxcnepumenTanbHast pabora Ne 23 «OnpesienieHre BEIMTPHIIIA BCUJIE, 1 skcriepuMeHT | IoaBrwxHbIH 1
KOTOPBIN JaeT MOJBMKHBIN U HETIOJIBUXKHBIN OJIOKY. HENO/IBUKHBIN 0J10KH, Habop
Ha 6a3e LlenTpa "Touka PocTa" rpy30B, HUTh, THHAMOMETD,
IITaTUB, TUHEHKA
enieHue 3a1a4 Ha teMy «Pabota. MomHoCTb». elIeHue
30|l P Pa6 M 1
3a1a4
31 || OxcnepumentanbHas padora Ne 24 «Beruncnenue KI1J[ HaknoHHO# 1 skcnepumenT | Ilrarus, Mexanuueckas
ILTOCKOCTIH. CKaMbsi, OPYCOK C KPIOUKOM,
Ha 6a3e IlenTpa "Touka Pocta" JIHelKa, Habop rpy30B,
JMHAMOMETP
32 || OxcriepumenTanbHas padora Ne 25 «M3MepeHne KHHETHUECKOH 1 3KCIIEPUMEHT
SHEPTUHU TEeJIa
33 || Pemenue 3amay Ha TeMy «KuHeTHYECKast SHEPTHSI. 1 pereHue

3a1a4




34 || UToroBblii KOHTPOJIb 3HAHUI. 1 JUTaKTUYECKO
€ 3aJ]aHue
34
Hmozo
TEMATHUYECKOE INIAHUPOBAHUE (2 I'OJ OBYYEHHA)
8 KJIACC
Ne Conepxanue Koauuect dopma Hcnouan3oBanue JlaTa
In/m BO 3aHATHS odopynoBanus «Touka
JacoB poctay
|. ®u3nyeckuii MeTOx M3yUYEeHUSsI MPUPO/IbI: TEOPETUYECKHI U R |
IKCNEPUMEHTAJbLHBIH
1 Broanoe 3anstue. UHcTpykTax no texnuke 6ezonacHoct.Ha 6aze 1 Oecena O3HakKoOMIIEHHE C
Ilentpa "Touka Pocra" uudpoBoit taboparopueit
"Touka pocra"
2 || OxcniepumenTanbHast padora Ne 1 «OnpenencHue 1IeHbI eIeHUSTIPUOOPOB, 1 skcriepuMeHT | Jlunelika, jeHra MepHas,
CHSITHE TIOKa3aHUI» M3MEPHUTEIbHBIH LHITMHIP,
Ha 6a3e LlenTpa "Touka Pocta" TEPMOMETD, TaTIUK
TEeMIEPaTypPhI
3 || Onpenenenue norpenrHocTeit u3MepeHus. Perenne kadecTBEHHbBIX 1 perieHne
3azad. 3a71a4
I1. Ten10BBIC ABJEHUSA U METOABLI HX MCCJIEI0BAHUSA 8u
4 || Onpenenenrie yaIMHEHHS Tella B IPOIIECCEe U3MEHEHUS 1 OIEBIT - JlaGopaTopHsbIit
TEeMIIepaTyphl HCCIIE0BaHHUE | TEPMOMETP, TATUUK
Ha 6a3e LlenTpa "Touka PocTa" TEMIIEPaTypbl
5 || Pemenue 3amau Ha onpeesieHNe KOJTUYECTBA TETUIOTHI. 1 perieHne
3a71a4
6 || [IlpumeHeHME TEMIOBOTO pACIIMPEHUS TSl pETUCTpaIIN 1 MPE3CHTALIMS




TeMIepaTypbl. AHAIH3 U 00001IeHNE BO3MOKHBIX BAPUAHTOB
KOHCTPYKIIUH.

7 || OxciepumenTanbHas padora Ne 2 «MccrnenoBanue mpoIeccoB 1 JKCIepuMeHT | Jlartuuk TemnepaTypsl,
IUIABJIEHUS U OTBEPLAECBAHUSY. KaJIOpUMETP, COCya C
Ha 6a3e Ilentpa "Touka Pocra" TalomnM JILAOM, COCYT C
BOJIOW, DJICKTPOHHBIE BECHI.
8 || [IpaxTuueckas padota Ne 1 «M3yueHue cTpoeHus KpUCTAIIIOB, UX 1 MpaKTH4ecKast
BBIpAIIBAaHUEY. pabora
9 || U3ydenue ycTpoiicTBa TEIUIOBBIX IBUTATEIICH. 1 JIeKIUs
10 || [TpuGops! It M3MEPEHUs BIAKHOCTU. DKCIIepUMEHTaIbHAs padoTa 1 sKcrepuMeHT | JlaTuuk Temneparypsl,
Ne 3 «Omnpenenenue BIaKHOCTH BO3/lyXa B KaOMHeTax Imkoiabi»Ha 0aze TEPMOMETP, MapJst, COCy 1 €
Ilentpa "Touka Pocra" BOJIOH
11 || Pemenue kauecTBeHHBIX 3aa4 Ha onpenenenue KI1J] rerioBoronBurarens. 1 pelieHue
https://uchitel.pro/3agaun-Ha-Ka-Tera0BbIX- 3aja4
BHUTATEICH/
I11. DiekTpUYeckne ABJIEHUSI U METOAbI X UCCIET0BAHUSA 8u
12 || MpakTuueckas padora Ne 2 «OnpeneneHue yaeabHOTO 1 npakTudeckas | Jartuuk HanpspkeHus,
COIPOTHUBIICHUS Pa3INYHBIX IIPOBOIHUKOBY. pabota BOIILTMETP JBYXIPEICIbHBIIA,
Ha 6a3e LlenTpa "Touka PocTa" HCTOHHK ITUTAHHI,
KOMILJICKT IIPOBOJOB,
PE3UCTOPLI, KJIIFOY
13 || 3axon Oma i yuactka nenu. Pemenue 3amauy. 1 pelieHue
3a1a4
14 || UccnenoBanue 1 UCTIOJIb30BAaHUE CBOMCTB JIEKTPUUECKHIX 1 Ha0Ir0IeHNE
KOH/JIEHCAaTOPOB.
15 || Pemenwue 3aa4 Ha 3aBUCUMOCTH CONPOTUBIICHUS TPOBOJHUKOB OT 1 penieHue
TEeMITepaTypHhI. 3a1a4
16 || Mpaktuueckas padora Ne 3 «Pacuet notpedisiemoit 1 npakTudeckas | [arduk Toka, 1aTuuK
AIIEKTPOIHEPTUU COOCTBEHHOIO OMa. pabota HalPsAXKCHUA, aMICPMETP
Ha 6a3e LlenTpa "Touxka Pocta" ABYXTIPCACIbHBIN, BOJHTMETD
JBYXIIPEIENbHBIN, JIAMIIOYKA,
HCTOYHUK IIUTAaHUA,
KOMILJICKT ITPOBOJOB, KJIFOY
17 || Pacuer KII/] aneKkTprueckux yCTpONCTB. 1 peuieHue

3aga4



https://uchitel.pro/задачи-на-кпд-тепловых-двигателей/
https://uchitel.pro/задачи-на-кпд-тепловых-двигателей/

18 || Pemenue 3ana4 Ha 3akoH [xoyns - Jlenna. 1 peleHue
3a1a4y
19 || Pemenne kauecTBEHHBIX 3a1a4. 1 JIeI0Basi Urpa
IV. DiekTpoMarHuTHbIE SIBJIEHUS S5y
20 || TTony4yenue u pukcUpoBaHHOE N300PAKEHNE MAarHUTHBIX 1moJjieii. Ha Oaze 1 npakTrueckas | Jemoncrpanus
Hentpa "Touka Pocra" pa60Ta «HA3mepenne MArHUTHOTO
110JIs1 BOKPYT NPOBOJAHMKA C
TOKOM»: 1aTYUK MAaroHuTHOI O
MoJIs, ABa
mTaTuBa, KOMIUICKT
IIpOBOJIOB, HCTOYHHUK TOKaA,
K04
21 || UsyueHue CBOICTB 3JIEKTPOMArHura. 1 HaAOJIFOIcHUE
22 || Usyuyenue MozeIH 3JIEKTPOABUTATEIS. 1 JICKIUS, IEM.
HKCIIEPUMEHT
23 || Oxckypcewusi. 1 Oecena
24 || Pemenne kaueCTBEHHBIX 3a/1a4. pelieHue
3a1a4y
V. OnTuka 10
25 || 3yueHue 3aKOHOB OTPAKCHHUS. 1 JIEKLIUS, JIEM.
HKCIIEPUMEHT
26 || OxcnepumenranbHas pabota Ne 4 «HabntoneHue oTpaxkeHus u 1 sKcriepuMeHT | OcBeTuTENh ¢ HCTOYHUKOM
IPETOMJIEHHUS CBETAY. cBera Ha 3,5 B, ncrounnk
Ha 6a3e IlenTpa "Touka Pocta" HATaHUS, KOMILIEKT
NPOBOJIOB, LIeieBas nuadpar-
Ma, NOJYUWINHAP, IJIaHIICT
Ha INIOTHOM JINCTE C
KpPYTOBBIM TPAHCIIOPTHPOM
27 || DxcniepumentanbHast pabota Ne 5 «M300pakenus B muH3ax».Ha Oase 1 sKcrepuMeHT | OcCBeTuTens ¢ HCTOUHUKOM

IHentpa "Touka Pocta"

cBera Ha 3,5 B, ncrounuk
MTUTaHHS, KOMIUICKT
MIPOBO/IOB, IIIeJIeBas quadpar-
Ma, SKpaH CTaJIbHOM,
HaTPaBIISIONIAs C
HM3MEPUTEIHLHOMN IIKaJOoMH,
coOMparoIue JTUH3BI,




pacceuBaronias JIMH3a, ciaiijg
«Mogenb npeameTay B
penrtepe
28 || OxcnepumenTanbHast pabora Ne 6 «OnpezneneHue riIaBHOro 1 HKCIEPUMEHT
(OKYCHOIO pacCTOSIHUSI U ONITHYECKON CHJIBI JIMH3bI».
29 || OxcniepumenTtanbHast pabora Ne 7 «Habmronenne nnrepdepeHunu u 1 AKCIIEPUMEHT
TU(PaKLIUU CBETaY.
30 || Pemenue 3amau Ha MpeIOMIICHHE CBETA. 1 pelieHue
3aja4
31 || OxcniepumenTtanbHas pabora Ne 8 «HabmroneHue moJiHOTO 1 IKCIIEPUMCHT
OTPaYKEHMSI CBETAY.
32 || Pemenue kauecTBEHHBIX 3a/1a4 HA OTPAKEHHUE CBETA. 1 pelieHue
3a1a4
33 || 3ammra mpoekToB. [IpoeKThI. WCCJICIOBAHHUSI
34 || UtoroBsblii KOHTPOJIb 3HAHMIA. JIATAKTUYECKO
€ 3a/laHue
34
Hmozo
TEMATHUYECKOE IVMIAHUPOBAHMUE (3 10/ OFYYEHHA)
9KJIACC
No Conepxanue Koanuect ®opma Hcnoan3oBanue Jara
jn/m BO 3aHATHHA odopynoBanus «Touka
4acoB pocTa»
1 ||BBoanoe 3ansiTHe. MHCTpyKTaX MO TEXHUKE 0€30MaCHOCTH. 1 Oecena
I. MarneTusm 9u
OkcriepuMeHTanbHast padora Ne 1 «Kommac. [IpuHuum paboTs». 1 HKCIEPUMEHT
3 || paxtuueckas padora Ne 2 «OpHEHTUPOBAHHE C IOMOIIIBIO 1 IpaKkTU4ecKas
KOMIIaca. pabota




4 || Maruursl. JleiictBue MmarauToB. Pemenue 3amaq 1 HaOI0IeHUE,
pelieHue
3a/1a4
OkcnepuMeHTanbHast padora Ne 3 «3aHUMAaTEIbHBIE OTBITHI C 1 SKCIIEPUMEHT
5 || marHuTaMI Y.
MarnutHas pyaa. [lone3nsie nckonaembie CaMapckoit 061acTH. MpE3EHTaLN
JlelicTBMe MarHUTHOTO 10JIsl. MarHuTHOE 1MoJie 3eMJI. JleMoHCTpanust
Ha 6a3e Llentpa "Touka Pocra" «M3mepenue 1oisi NOCTOSIH-
HOI'o MarHuTa»: JaT4yukK
MarHuTHOTO MOJIs, 1o~
CTOSTHHBIM MarHuT I10JIOCOBOM
8 || HeiictBue marautHOTO M0JIs1. Perenune 3amay. 1 pelieHue
3a1a4
9 || OxcniepumenTanbHas padora Ne 4 «/3roTOBJIICHHE MarHUTOB. SKCIEPUMEHT
10 || IIpe3enTarusi MpPOEKTOB. UCCIIEJIOBAHUS
Il. DnekTpocraTuka 94y
11 || OxcnepumenTanbHas padota Ne 5 «CraTudeckoe 3IEeKTPUIECTBO. 1 SKCHEPUMEHT
12 || OcTopoxHO cTaTH4ecKoe dNeKTpuIecTBO. Pemenue 3agau 1 pelieHue
3a1aq
13 || OxcnepumenTanbHast padota Ne 6 «3aHUMATEITHHBIC OIBITHDY. 1 SKCIIEPUMEHT
14 || OnexTpuyecTBo B urpymnikax. CxeMsl paboThl 1 MpaKTUYECKast
paborta
15 || OnexTpuuecTBO B OBITY 1 KHHOIIOKAa3
16 || OxcnepumenTanbHas pabota Ne 7 « YcTpoiicTBO GaTapekm. 1 HaOI0IeHUE
17 || DxcniepumenTansHas padora Ne 8 «M300peTaem OaTapeiky». 1 MpaKTUYecKas
paborta
18 || IIpe3enTarus MPOCSKTOB. 1 Hay4HbIC
Hcciaea0BaHus
19 || Ilpe3enTanus NpoeKToOB. 1 Hay4HbIE
HCCIIEIOBaHUS
20 || ITpe3enTanus MPOESKTOB. 1 Hay4HbIC

Hucciaca10BaHUsA




I11. CBer

N

20 || UcTounuku cBeTa. nekuus, geM. | OcBeTHTENb ¢ HCTOYHHKOM
Ha 6a3e LlenTpa "Touka Pocta" sKcrepuMeHT | cBera Ha 3,5 B, ncrounux
IUTaHuA, KOMIIJICKT
IMPpOBOJOB, LICICBAsA
nradpama
21 || Kak mb1 BUgum? 1 JIEKLIMA, JIEM.
IKCIIEPUMEHT
22 || [Touemy Mup pa3HOIBETHBIM. JIECKIIHS
y
23 || OxcnepumenTtanbHas padota Ne 9 «Teatp TeHeh» JKCIIEPUMEHT
24 || DxcnepumenTtaibHas padota Ne 10 «CoTHEUHbIC 3aiUUKI» sKcriepuMeHT | OCBETHTENb C HCTOYHHKOM
Ha 6a3e LlenTpa "Touxa PocTa" cBeTa Ha 3,5 B, HCTOYHUK
nuTaHus, KOMIIJICKT
MPOBOJIOB, IIIENEBast quadpar-
Ma, MOJYUHUJIUHAP, INTAHIIET
Ha IJIOTHOM JIUCTE C
KPYT'OBBIM TPaHCIIOPTUPOM
25 ucnepcus. MBEUILHEBIN CIIEKT 1 JIEKIUSA, JEM.
b
9KCIIEPUMEHT
26 || Panyra B mpupone. IIPE3EHTALNS
27 || OxcriepumenTanpHast padora Ne 11 «Kak momyduts pamyry?». 1 sKcriepuMeHT | OCBeTHTENb C HCTOYHUKOM
Ha 6a3e I{entpa "Touka Pocta" cBeTa Ha 3,5 B, nctounuk
MTUTAHKS, KOMITICKT
MIPOBOJIOB, IIeNieBast
nuadparma, moTyIHIAHID,
TUTAHIIET Ha MJIOTHOM JTU-
CTE C KPYTOBBIM
TPAHCIIOPTHPOM
28 || Dxckypeus Oecena
29 || Jiynnsie u CoiHeYHBIE 3aTMEHUSL. TIEKIUS, IEM.
9KCIIEPUMEHT
30 || Kak cmomarts srya? Oecema
31 || 3a3epkanse. JICKIIMA, JIEM.
HKCIIEPUMEHT
32 || OxcnepumenTanpHas padora Ne 12 «3epkanay 1 AKCIIEPUMEHT




33 || 3amuTa mpoeKToB 1 HUCCIIEIOBAHUS

34 || 3akmrounTenbHOE 3aHATHE. 3aIUTA MPOEKTOB. 1 HUCCIIEIOBAHUS
34

Hmozo

NHOOPMAINMNOHHO - METOJAUYECKOE OBECIIEYEHHE

1. BHeypouHas AesTeNbHOCTh IIKOJIbHUKOB. MeToIn4ecKii KOHCTpYKTOp: nocodue amns yuutens/ JI.B. I'puropses, [1.B. Ctenanos. — M.:
[Ipoceemenue, 2011, — 223 c. -. (CTangapThl BTOPOTO NOKOJICHUS).

2. BHeypouHas nestenbHOCTh. [IpuMepHbIil m1aH BHEYPOUYHOM NesTEIbHOCTH B OCHOBHOM IkoJie: mocodue ans yuutens/. B.I1. Crenanos, /1.B.
I'puropres — M.: IIpocsemenne, 2014. — 200 c. -. (CtanaapThl BTOPOTO TOKOJICHHS).

3. Paboune nporpammbl. ®usuka. 7-9 knaccsl: yuedHo-MeToaudeckoe nocooue/coct. E.H. Tuxonosa.- M.:JIpoda, 2013.-398 c.

4. 3anumarensHas ¢pusuka. [lepensman 5.1, — M. : Hayka, 1972.

5. Xouy 0bITh KymuOunsim. Dnemanckuii .. — M. : PUIL] MK/, 2002.

6. @uszuka ans ypnedeHHbix. Kubanpuenko A.fl., Kubanpuenko M. A.— Pocro v//l. : «®enuxcy, 2005.

7. Kak crath yueHbIM. 3aHATHS IO (U3HKE TS cTapiiekiaccHUKoB. A.B. Xyropckuit, JI.H. Xyropckuii, .C. Macnos. — M. : I'mo6yc, 2008.

8. ®poHTanbHbIe TabopaTopHbIe 3aHATHA TT0 pusuke B 7-11 kmaccax oOuieo0pa3oBaTenbHbIX yupexaeHuii: Kaura ans yuutens./mox pen. B.A.
Bbyposa, I'.I'. Hukudoposa. — M. : [Ipocsemenue, 1996. 12

9. denepanbHbIii rOCyapCTBEHHBIN 00pa3oBaTebHbIM cTaHIapT [DNeKTpoHHbIH pecypc]. — Pexxum nocryna:
http://standart.edu/catalog.aspx?Catalog=227 11. Caiit MunuctepcTBa o0pa3oBanus u Hayku Poccuiickoit deneparinu// opuInaabHbIi CaiT. —
Pexum noctyna: http://MmunoOpHayku.pd/

10. Meroanyeckas ciyx0a. MU3narensctBo «BMHOM. Jlaboparopus 3HaHui» [DnekTpoHHbIH pecypc]. — Pesxxum pocrtyma: http://metodist.1bz.ru/
11. UrpoBas mporpamma Ha Jucke «J[pakoria u 3aHumarenbHas Gusrka» [InekTpoHHslii pecypce]. — Pesxxum gocryna: http:// www.media 2000.ru//
12. Pa3BuBaroIIKe JIEKTPOHHBIC UTPBI «Y MHUKH — U3ydaeM IUTaHETY» [ DneKTpoHHbIH pecype]. — Pesxxum poctyma: http:// www.russobit-m.ru//
13. Artopckast Mmactepckas (http://metodist.lbz.ru).

14. Anroputmsl pemenus 3a1a4 o ¢usuke: festivai.lseptember.ru/articles/310656 17. ®opMupoBaHre yMeHUH ydaniuxcs pemars GU3ndecKre
3amaun: revolution. allbest. ru/physics/00008858_0. html
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