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Kommnieke 0CHOBHBIX XapaKTEePHCTHK JONOJHUTEIbHOI 0011e00pa3oBaTeIbHOI
o0mepa3BuBaouieiil MPorpaMmbl
IHosicHuTebHAS 3aNIMCKA

HopmaTuBHbIe paBoBble 0CHOBBI pa3padorku JJOOII:

—  ®epepanbHblii 3ak0H 0T 29.12.2012 No 273-D3 «O06 ob6pazoBanuu B PDy.

—  KoHnenuus pa3Butus 1onoaHuTeIsHOTO oOpazoBanus neren (PacnopsikenuellpaBurensctea PO ot 04.09.2014
r. No 1726 -p).

— Iocranosnenne ['maBHOTO rocyaapcTBeHHOro canutapHoro Bpaya P® ot 04.07.2014 Ne 41 «O6 yTBepKaeHUU
CanlluH 2.4.4.3172-14 «CannuTtapHOo-31H1EMHOJIOTHYECKHE TPEOOBAaHUS K YCTPOUCTBYY.

— IIpukxaz MunucrepctBa mnpocBeuienus Poccum ot 09.11.2018 Ne 196 «O6 yrBepxknenun Ilopsiaka
OpraHu3aluu u OCYILIECTBIICHUS o0Opa3oBaTesIbHOI JESITENIbHOCTH o JIOTIOJTHUTEIbHBIM
0011e00pa30BaTeILHBIM IPOTPAMMAM

— IIucemo MunobOpuayku Poccum ot 18.11.2015 No 09-3242 «O wnampaBienun uHpopManum» (BMeCTe ¢
«MeToAMYECKIMH PEKOMEHJALMSIMH TI0 MPOCSKTUPOBAHHIO JOMOJHUTEIBHBIX 00IIepa3BUBAIONINX MPOTPAMM
(BKJIIOUYAst pAa3HOYPOBHEBBIEC MPOTPAMMBI)».

— Ilonoxenue o monoJHUTEILHOM 00IIe00pa3zoBarenbHOM (00mepa3BuBaronieii) nporpamme MKOY COII c.o.
H-Xamunue.

AxTyanbHOcTh OCHOBHBIMU CpPEACTBaMHU BOCHHUTAHUS TBOPYECKOM AaKTHBHOCTU M Pa3BUTUS CHOCOOHOCTEH
yJaluxcs sBISI0TCS SKCIIEpUMEHTAIbHbIE UCCIIEOBAaHMs M3ajauu. PemeHne HecTaHAApPTHBIX 3a]a4d U MPOBEJCHUE
3aHUMATEBHBIX JKCIEPUMEHTAIBHBIX 3aJaHUl CIIOCOOCTBYET MPOOYXKIACHUIO M PAa3BUTHUIO Yy HHUX YCTOMYHMBOTO
uHTepeca kK ¢usuke. B mpomecce oOydeHus pemaroTcs MpoOIeMbl JOMOJHUTENIBHOIO 0Opa3oBaHMs JIETeil:
OpraHM3aLMs TOJTHOLIEHHOTO JI0CYTa; Pa3BUTHE JIMYHOCTH B IIKOJIHLHOM BO3pacTe.

OO0yueHne BKJIIOUYaeT B ceds1 cileylolue OCHOBHbIE NpeAMeThI: (pr3nka.
Bua nporpammbl: MoaudUIpoBaHHAS IPOrpaMMa
HanpaB/ieHHOCTh MPOrpaMMBbl: eCTECTBEHHO - HAyYHasl

Ajapecar nporpammbl: [Iporpamma agpecoBana oOyuatomumcsi oT 13 go 14 nmer. Jletu 13- 14 ner
CIIOCOOHBI XOPOIIO 3alOMHHATh, MPUMEHITh HA TMPAKTHKE 3HAHWUS W yMEHHS, TIOJYYCHHBIC B XOJIE
3aHATHA TIO JOMOTHUTENHHOW 001eo0pa3oBaTensHO TporpamMme «®Du3MKa B HCCIEIOBAHUIX.
[IpuHnun wHAMBUIAYaTbHOTO W JAU(PGEPEHIIMPOBAHHOTO TOAXO0/a TMPEANOJaraeT y4eT JIMYHOCTHBIX,
BO3PACTHBIX OCOOEHHOCTEH /IeTell M YPOBHS UX IICUXUUYECKOTO U (PU3HUUECKOTO pa3BUTHSL.

Cpok u 00beM 0CBOeHHUsI porpaMmmbl: 1 1o, 68 egarorndeckux 4acoB, U3 HUX:

«0a30BEIi» - 1TOJI, 68 megarornyeckux 4acos;

®opma 00y4yeHHsI: OYHAS.

Oco0eHHOCTH OPraHU3aluu 00pPa30BaTe/bLHOM 1esITeILHOCTH: TPYIIBIPA3HOBO30PABO3PACTHEIE.

Pexxum 3ansiThii: 2 yaca B Henento (68 4acoB B rox).

Lenn, 3axa4u, o’kuaaeMble pe3yIbTaThl

Llens: pa3BUTHE y y4yalllUXCsl IO3HABATENBHBIX MHTEPECOB, MHTEIUIEKTYAJIbHBIX HTBOPUYECKUX
CIOCOOHOCTEMH, UCCTIeI0BATEIbCKIX U SKCIIEPUMEHTATOPCKUX HABBIKOB B XO/€ PEUICHUS PAKTUYECKUX
3aJa4 ¥ CaMOCTOATENBHOTO MPUOOPETEHNS HOBBIX 3HAHUI

3agaun:
Oo0pa3oBaTte/ibHbIE: CIIOCOOCTBOBATh CaMOPEATM3ANM YYaIlIUXCS B H3YyYEHWH KOHKPETHBIX TEM

bu3nky, pa3BUBaTh U MOJACPKHUBATH IMO3HABATENbHBIM HHTEpPEC K HM3YyYEHHIO (PU3UKU KaK HAYKH,
3HAKOMUTH OOYYAIOIIUXCS C MOCIECIHUMH AOCTHKCHUSIMHM HAayKH M TEXHHMKHU, HAyYUTh pellaTh 3aJlauu



HECTaHAapTHBIMU METOdaMU, Pa3sBUBATH 0O3HAaBaTEIbHbBIN HHTCPEC npu BBITIOJTHCHUU
SKCHICPUMCHTAJIbHBIX I/ICCHG,[[OBaHI/Iﬁ C UCIIOJIb30BAaHHUECM I/IH(bOpMaI_[I/IOHHBIX TEXHOJIOTHH.
BocnuraresibHbIe: BOCIHUTHIBATH YOEKIEHHOCTh B BO3MOXHOCTHU IO3HAHUSI 3aKOHOB IMPUPOJBI, B
HEOOXOMMOCTH Pa3yMHOI'O HMCIIOJNb30BAHUS JAOCTH)KCHUN HAyKU U TEXHHKH, BOCIIUTAHHE YBAXKEHUS K
TBOPLIAM HAyKH M TEXHUKHU, OTHOLIEHUS K (PU3HKE KaK K AJIEMEHTY O0IeYeI0BEYeCKOM KYIbTYPHI.
Pa3BuBalomme: pa3BuBaTh YMEHUS U HaBBIKU O0YYAIOIINXCSl CAMOCTOATEIBHO paboTaTh ¢ HAYYHO-
MOMYJISIPHOM JTUTEpaTypOi, yMEHUS TPAKTUUECKH MPUMEHATh(U3NYECKUE 3HAHUS B )KU3HHU, €
TBOPUYECKHE CIIOCOOHOCTH, POPMHUPOBATH Y 00YUAIOIINXCS AKTUBHOCTh U CAMOCTOSTEIILHOCTb,
HHULIUATUBHOCTDb, MMOBLIIATH KYJBTYPY.

Oxunaembie pe3yJbTaThl:
[Tocne n3ydenus nporpaMMbl BHEYPOUHOU JesTenbHOCTH «Du3uKka B 3a1a4ax u
AKCIIEPUMEHTAX» 00 yUarouecs:

CUCTCMATU3UPYIOT TCOPETUYCCKUC 3HAHWA MW YMCHUA II0 PCHICHUIO CTaHAAPTHBIX,
HECTAHAAPTHBIX, TCXHUYCCKUX W OJIMMIIMAAHBIX 3aaa4 Pa3IMYHbIMU MCTOAAMU,
BBIPA0OTAIOT UHAWBUIYAIbHBIA CTHIIb pEIIeHUs (PU3NYECKHX 3a/1a4;
COBEpIICHCTBYIOT YMEHHUSI Ha IMPaKTUKE II0JIb30BaThCcs MpUOOpamMH, MPOBOAMTH HM3MEPEHUs
(bu3nuecKrx BeIUYUH (ONpeaessaTh HeHY JeJIeHHs], CHUMATh MMOKa3aHus, COOII0aTh MpaBUiia TEXHUKU
0C30IaCHOCTH);
HAy4aTcsi MOJb30BAThCs MPHOOpPaMH, C KOTOPHIMUA HE CTAJKHUBAIOTCSIHA YpOKaxX (M3UKU B OCHOBHOM
LIKOJIE;
pa3paboTaroT U CKOHCTPYUPYIOT MPUOOPHI U MOJIEITH JIJIs TTOCIIEIYIOIIEHpaboThl B KaOuHeTe GU3UKHU.
COBEPILEHCTBYIOT HABBIKY MMCbMEHHOW U YCTHOM PEYM B MPOLECCE HAIMUCAHMS UCCIIEI0BATEIbCKUX
paboT, MHCTPYKIIMIA K BHITOJHEHHBIM MOJIETISIM M TIPpUOOpam, MPH BBHICTYIIIICHUSIX HA HAYYHO -
MPAKTUYECKUX KOHPEPEHIUAX Pa3INIHbIX

YPOBHEH.

OTIpeJIeIAT AajbHEeIIee HalpaBlIeHUue pa3BUTHs CBOMX CIIOCOOHOCTEH, chepy HayUHBIX HHTEPECOB,
OTIpEEIIATCS C BHIOOPOM JalibHENIIEro 00pa3oBaTeIbHOrOMapIIpPyTa, AaJbHEHIIEero npoQus
oOyueHus B cTapuiel 1IKoe.

JIMYHOCTHBIE pe3yJabTaThl
JIuyHOCTHBIMU pe3yabTaTaMu H3ydeHHs Kypca «®Pu3Mka B 3aJadyax U SKCHEPUMEHTAaX» SBISETCA
(dbopMUPOBaHUE CIETYIONINX YMEHHIA:
OrnpenenaTh W BBICKA3bIBaTh IO/ PYKOBOJICTBOM II€arora camblie OOIUE JJIsi BCEX JII0JIEH MpaBHIia
MOBE/ICHUS MIPU COTPYIHUYECTBE (ITHUECKHUE HOPMBI).
B nmpemiokeHHBIX TIeIaroroM CUTyalusx OOIIEHHsI U COTPYIHUYECTBA, OMUPAsICh HA OOIIUE JJIS BCEX
MpaBuUJia MOBEJCHUS, JeNaTh BBIOOP, MPH MOMJEPKKE IPYTrHX YYaCTHUKOB TPYIIBI W Tenarora, Kak
MOCTYIHUTb.
CpencTBOM TOCTHXKEHUS 3TUX PE3YIbTATOB CIIYKUT OpTaHU3aIs MapHO-TPYMIIOBONPaOOTEHI.
- KPUTHYECKOE OTHOIIEHUE K HHPOPMAIINH U N30UPATEIHHOCTh €€ BOCTIPUSTHUS;
- OCMBICJIEHHE MOTUBOB CBOUX JEHCTBUI IIPU BHINIOJIHEHUY 3a1aHUN;
- pa3BUTHE JIF0003HATENILHOCTH, CO000Pa3UTEITLHOCTH npu BBITTOJTHCHUH
Pa3HOOOPa3HBIX 3aJJaHUK TPOOJIEMHOTO U IBPUCTHYECKOTO XapaKTepa;
- pa3BUTHE BHHUMATEIIBHOCTH, HACTOMYMBOCTH, IIEJICYCTPEMIICHHOCTH, YMEHUS
MPeo0JIeBaTh TPYAHOCTH;
- pPa3BUTHE CAMOCTOSITEILHOCTH CYXKICHHM, HE3aBUCUMOCTH M HECTaHIapTHOCTH
MBIIIICHUS;
- BOCIIUTAHUE UYBCTBA CIPABEAJIMBOCTH, OTBETCTBEHHOCTH;



MeTanpeaMeTHbIe pe3yJbTaThI:
PerynstuBHbIC yHUBEpCATbHBIC YICOHBIC JCHCTBHS:
Onpenensats 1 GOPMYITHPOBATH 1IEITb ACATEIBHOCTH Ha 3aHSATHH.
[TporoBapuBaTh MOCIEAOBATEILHOCTh ICHCTBHIA HAa 3aHSATHH.
Y4uUThCS BBICKA3bIBATh CBOE MPEIONIOKEHHE (BEPCUIO) HA OCHOBE Pa0OTHI ¢ WILTIOCTpAIeHyueOHHKA.
YauThcs paboTaTh 10 MPEI0KEHHOMY YUUTEIIEM IUIaHYy.
CpenctBoM (GOpMUPOBAHUS DTHX JCUCTBUN CIIY)KHT TEXHOJIOTHSI MPOOJIEMHOTO JHaiora Ha 3Tare
U3y4YEeHHsI HOBOTO MaTepHala.
VY4UThCS OTIINYATh BEPHOE BHIIIOJHEHHOE 33JJaHHE OT HEBEPHOTO.
YYUTBCS COBMECTHO C YYHMTEIeM M JPYTMMH YYCHHKAMH JIaBaTh OSMOIMOHAIBHYIO OIICHKY
JESITCIILHOCTH Ha 3aHSATHH.
CpenactBoM  (QOpMHUpOBaHUS  ITUX  JCHCTBHI  CIY)KHT  TEXHOJIOTUS  OLICHUBAHUS
00pa3oBaTeNbHbIX JOCTHKEHU (y4eOHBIX YCIIEXOB).

Ilo3HaBaTebHbIE YHUBEPCAJbHbIE yUeOHbIe 1eiicTBHA:
OpueHTHpOBaTbCsl B CBOEH CHCTEME 3HAHUI: OTJIMYaTb HOBOE OT YXKE H3BECTHOI'O C IIOMOILBIO
YUUTEISL.
Jenate mpenBapUTENbHBII OTOOP HCTOYHUKOB HWHGOpMAILMU: OpPUEHTHUPOBATHCS B YdeOHUKE (Ha
pa3BoOpoTE, B OIJIABJICHUH, B CJIOBApPE).

JloObIBaTh HOBBIC 3HAHMS: HAXOJUTh OTBETHI HA BOMPOCHI, UCIIOJIb3Ysl YUCOHHUK, CBOM KU3HEHHBIN OIBIT
1 nH(OpMaIIrIo, MOJyUYEeHHYIO Ha ypoke. [lepepabaTbiBaTh moydeHHYI0 HHGOPMAIIUIO: JIeJIaTh BEIBOIBI
B pe3yabTaTe COBMECTHOM PabOTHIKOIIIEKTHBRA.

[lepepabatbiBaTh TONYYeHHYI0 HHGOpPMAIMIO: CpaBHUBATh M Kiaccuduimponath. [IpeoOpa3oBbIBaTH

MH(pOpMaLIMI0O U3 OAHOM (QOPMBI B JAPYIyHO: COCTaBIATh (PU3MYECKUE paccKa3bl M 3aJaud Ha OCHOBE
OpOoCTEHIINX (QU3NYeCKUX Mojenedl (MpeAMETHbIX, PHCYHKOB, CXEMaTHYECKHMX PHCYHKOB, CXEM);
HaXoJuTh M (OPMYIHMPOBATh pELICHHWE 3aJaud C IOMOINBI0 MPOCTEHIINX Mojenel (IpeaMETHBIX,
PHCYHKOB, CXEMaTHYECKUX PUCYHKOB, CXEM).

CpenctBoM (hOpMUPOBAHMS STUX JEHCTBUI CITY>KUT y4eOHBIN MaTeprall U 331aHus,OpUEHTHPOBAHHbIE HA
JIMHUM Pa3BUTHUS CPEICTBAMU IPEIMETA.

KoMMyHUKATHBHBIE€ YHHBEPCAJIbHbIE YUeOHbIE AelicTBHUS:
- YMEHHE apryMEHTHPOBATh CBOIO TOUKY 3PEHHsI Ha BHIOOD OCHOBAHUI U KPUTEPUEBIIPU
BBIJICIICHUH TPU3HAKOB, CPABHEHUH U KJIACCU(DHUKAITNN OOBEKTOB;
- YMEHHUE BBICITYIITUBATh COOCCETHUKA U BECTH JIHAJIOT
- CIOCOOHOCTH MPHU3HABATH BO3MOXHOCTh CYIIECTBOBAHUS PA3IUYHBIX TOUYEK 3PEHUS UIPaBa
Ka)XJIOTO UMETh CBOIO TOUKY 3PEHHUS;
- yYMEHHE IIAHUPOBATh Y4eOHOE COTPYAHHYECTBO C MEAAroroM M CBEPCTHUKAMMU:OMPEACTIATh
e, QyHKIUNA YIaCTHUKOB,
B3aMMO/ICHCTBHS;
- YMEHHE OCYIIECTBISATh IMOCTAHOBKY BOIIPOCOB: MHHUIIMATUBHOE COTPYJHUYECTBO B IOUCKE U
cobope undopmaruu;
- yMEHHE pa3peliaTh KOH(JIUKTHI: BBIABICHUE, WICHTH(QHUKALUS MNPOOJIEMBbl, MOUCK U OIEHKA
ATBTEPHATUBHBIX CIIOCOOOB pa3pelieHus] KOH(IUKTA, TPUHITHE PEIICHUS U eropeann3aius;
- YMEHHE YIPAaBISATH OBEICHUEM NTapTHEPA: KOHTPOJb, KOPPEKITHUS, OLIEHKA ero JACHCTBHIA,
- YMEHUE C JOCTATOYHOM MOJHOTOW M TOYHOCTHIO BBIPAXKaThb CBOM MBICIM B COOTBETCTBHH C
3aJja4aMy U yCIOBUSIMU KOMMYHUKALINU;
- BIIa/ICHHE MOHOJIOTHUECKOHN ¥ TUATIOTHYECKON opMaMu pedu.
KoMImeTeHTHOCTHBIN ~ MOAXO0A  pealu3aldd MpOorpaMMbl  TO3BOJSIET  OCYIIECTBUTH
dbopmupoBanne y oOydJaromerocs Kak JIMYHOCTHBIX, TaK W TpodeccHoHaIbHO-



OPUECHTHPOBAHHBIX KOMIIETCHIIMHA dYepe3 HCHojib3yeMble (OPMBI U METOIBI OOy4YEeHHS,

HANCJICHHOCTD Ha MPAKTUYCCKUC PC3YJIbTATHI.

B mpomecce oOyueHuss 1o

IporpaMme

y  oOydJaromierocs

bopmupyoTCs:

YHI/IBepcaHBHHe KOMIICTCHI WU - HAJIMYHUE BBICOKOI'O ITIO3HABATCIILHOI'O MHTEPECA,

- YMEHUE OpPUEHTHPOBATHCS B HH(GOPMAIMOHHOM IPOCTPAHCTBE,
UCIIOJIB30BaTh TEXHUYECKYIO JIMTEPATYPY JIs IIOUCKA

peLIeHu;

- YMCHHUC CTaBUTb BOIIPOCHI,

CBA3aHHBIE C TEMOH IIPOCKTa,

3¢ (PeKTUBHBIX pelIeHUI 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBU;

- HAJINYHUEC KPUTUYCCKOI'O MBIIIJICHHAA

IIPOJIyKTUBHO

BBEIOOp Hambosee

- MMPOABJICHUC TCXHUYCCKOI'O MBIIIJICHUA, IM03HABaTEILHOMI JACATCIIBHOCTH, TBOp‘-IGCKOfI

HWHHUIMATHUBbI, CAMOCTOATCIBHOCTH,

- CIIOCOOHOCTD TBOPUYCCKHU pCIIaTb TBOPUCCKUC 3ada4YH;

- TOTOBHOCTH M CLIOCOOHOCTE IMPUMCHCHUA TCOPECTUICCKUX 3HAaHUH

- CIIOCOOHOCTH IMpaBHUJIbHO OPTraHU30BbLIBATH pa60qee MECTO U BpeMA NI OJOCTHIKCHUA

MIOCTABJICHHBIX
Hpe[{MeTHBIC KOMIICTCHIINU
o0yyJaronmecs JOJKHbI 3HATh:

- npaBuiia 6€30MaCHOTO MOJI30BAHMS MHCTPYMEHTAMH U 000PYyI0OBaHHEM;

- KOHCTPYKTUBHBIC 0COOEHHOCTH PA3JIMYHBIX TPHUBOJAOB U JAaTUYUKOB U

(bu3nyecKkre 3aKOHbI, JIEKaIIle B OCHOBE UX (DyHKIMOHMpOBaHUs; B

pe3yiabTaTe OCBOCHHUSI MPOTPAMMBI, 00 yJaIOIIHECs JOKHBI YMETh:
- coOroaTh TEXHUKY O€30MaCHOCTH;

- COCTaBUTh IUIAH TNPOEKTa, BKJIIOYAs: BHIOOP TEMBbI; aHAIU3 MPEAMETHOM 00JacTH;

pazouenue 3agaun

- HCIIOJIb30BATh OCHOBHBIC aJITOPUTMHUYICCKHUEC KOHCTPYKIUU JISI pCHICHUA 3a1a1,

- MMOCTPOUTH KOMITO3HUIIHIO,

- MPUMCHATH IMMOJIYUCHHBIC 3HAHUS B HpaKTPI‘IeCKOI}'I JCATCIIbHOCTH,

Conep:xanue nporpamMmmsbl ba3zoBbiii ypoBens (1 rox o0yuenust)

Y4yeOHbIil 1Al

Hassanmue pasgesna, TeMbl

KoJymyecTBo yacos ®opMmbI
n/m
/ Bcero Teopust | IpakTuka | ATTECTAMA/KOHTPOJIsSI

1. MexaHn4deckue SBIEHUS. 1 1 B3anMokoHTpOIB,
BBo/iHOE OpraHU3aIMOHHOE 3aHSTHE. CaMOKOHTPOJIb.

2. dusnueckas KapTHHA MHpA.
dusnuecKue 3aKOHBI U TPAHUIIBI UX B3aHMOKOHTPOJTB,
npuMeHnMOoCTH. Poib ¢hmsnku B 1 1

. CaMOKOHTPOJIb.
(bopMHpPOBaHUH HAYYHOH KAPTHHBI
MHpa.

3. Crarvka u rugpocTaTuka. [IpocTeie 3 1 2 B3anMokoHTpOIIb,
MexaHu3Mebl. JlaBnenne. ATmochepHoe CaMOKOHTPOIb.
nasienne. 3axoH [Tackansa. 3akon
Apxumena. OnpeaeneHue MmIOTHOCTH
Bemiectsa J1/p Nel, Onpenenerne cuibl
Apxumena i/p Ne2




4, OrnpeneneHre MOMEHTA CUJTHI, B3anMokoHTpoOIB,
JEHCTBYIOMIETO Ha phryar ji/p Ne3. CAMOKOHTPOJIb.
Onpenenenne paboOTHI CUIIBI YIPYTOCTH
MIpU MOABbEME TPy3a C IOMOLIBIO
HENOBMKHOTO OJ10Ka J1/p Ned

5. KuneMaTnka MEXaHUYECKOTO IBUKEHUS.

B3aumokoHTpOIIb,
Mexannueckoe aBrkeHue. 11yTs.

CaMOKOHTPOJIb.
[Tepememnenue. CkopocTb. Y CKOpeHHE.

TectupoBanue
JBr>KeHUE 110 OKPY>KHOCTHU

6. Pemenue 3ana4 Ha pa3aIu4HbIC BUIbI B3alMOKOHTpOJIb,
PaBHOYCKOPEHHOTO JIBUKEHHS CaMOKOHTPOJTE.

TectupoBanue

7. 3aKOHbI TUHAMUKH.

WNuepnus. Ilepsriii 3akoH HeroToHa. B3auMokoHTpOIIB,
BzaumopeiictBue Ten. Macca. Cuna. CaMOKOHTPOJIb.
Crnosxenue cuil. Bropoii 3akoH TectupoBanue
Herorona. Tperuit 3akon Herorona

8. Pemenne 3a/la4 Ha TEMY 3aKOHbI B3aI/IMOKOHTpOJ'IB,
Hetorona. CaMOKOHTPOJIb.

TectupoBanue

9. Pemenue 3a1a4y Ha TeMy 3aKOHBI B3auMOKOHTpOIIb,

HetoToHa. CaMOKOHTPOJIb.
TectupoBanue

10. Cwuitbl B ipupoe. B3anMokoHTpOIIB,
Cuna ynpyroctu. Cuna tpenusi. Cuna CAMOKOHTPOJb.
TsxecTd. CBOOOLHOE MMajeHre. 3aKoH
BCEMUPHOI'O TATOTEHUS

11. Onpenenenne paboThl cuibl TpeHust Ne5 B3aumMoKoHTpOIIB,

CaMOKOHTPOJIb.

12. Onpenenenre 3aBUCUMOCTH CHITbI B3anmokoHTpoIb,
TPEHUS CKOJIBKEHUS OT CHIIBI CaAMOKOHTPOJIb.
HOpMaJIbHOTO AaBiieHust Ne6
OrpezenieHne 3aBUCUMOCTH CHITbI
YIPYTOCTH, BO3HUKAIOIIEH B IPYKHHE,

OT cTeneHu e opMaIiu mpyKuHbI No7

13. Onpenenenne ko3 dummenTa TpeHust B3aHMOKOHTDOJ,
ckonbsxeHus Ji/p Ne§ Omnpenenenue
KECTKOCTH NMPYKUHBI Ne9 CAMOKOHTPOID.

14. 3aKOHbI COXPaHEHHUS. B3aumokoHTpob,
Nmnynbe Tena. 3aKoH cOXpaHeHUs CaMOKOHTPOJIb.
umnyibca tena. Pabora. MomHocTs. TectupoBanue
Koadduruent none3noro aecTrusl.

OHeprus. 3aKOH COXpaHEeHHUs
MEXaHUYECKOM IHEPIHH

15. Pemrenne 3aJla4 Ha TEMY «3aKOHEBI BSaI/IMOKOHTI)OJ'IB,

COXpaHCHHUSD CaMOKOHTPOJIb.
TectupoBanue
16. Hrorosslii TecT Ha TeMy «MexaHuKa» Tectuposanue




17. Temnosslie siBneHusa. CtpoeHue B3anMokoHTpoOIB,
BelllecTBa. TerIoBoe JABMKEHUE aTOMOB CaMOKOHTPOJIb.
1 MOJIeKyJ. bpoyHOBCKOe ABMKEHHE.
Huddysus. BzaumoneiictBie yacTuil
BelniecTBa. Mojieu CTpOCHUS Ta3oB,
JKUJIKOCTEN U TBEPJBIX Tell. TernoBoe
paBHoBecue. Temmnepatypa. CBsi3b
TEeMIIEpaTypbl CO CKOPOCTHIO
Xa0THYHOTO JIBMKCHUS YaCTHII..
Buyrpennsis sneprus. Pabora u
TeruIonepeava Kak CrocoObl H3MEHEHHS
BHYTPEHHEW SHEPTUH Tela
18. Bunae! Tenmonepenauu:
TETJIONPOBOAHOCTD, KOHBEKITHS, BsanmokoHTpOIIB,
nsnydenne. KoamdaecTBo TEmioThI. CaMOKOHTPOJIb.
VY nenrHast TEINIOEMKOCTD
19. Pemenne 3anau «BHyTpeHHSIs SHEPTHS B3auMokoHTpOIIB,
CaMOKOHTPOJIb.
TectupoBanue
20. N3MeHeHue arperaTHbIX COCTOSTHUN B3aI/IMOK0HTp0JII>,
BCIICCTBA. [InaBiaenue u CaMOKOHTPOJIb.
Kpuctamsanus. Vcnapenue u
kouneHcanus. Kunenwne. BiaxHocTs
BO3/lyXa 3aKOH COXpaHEHUS YHEPTUU B
TEIUTOBBIX Mporeccax. [IpeobpazoBanus
SHEPI'HH B TEIJIOBBIX MAIIMHAX
21. B3aumokoHTpoIb,
Peruenue 3ama4 CaMOKOHTPOJIb.
TectupoBanue
22. SIOB?IOC?—IIII/IIS)ISIHGe 3anatue «Teriosele Tectuposane
23. Mexannueckue KoieOaHus U BOJIHEL B3anMoKOHTpOJIB,
Konebanus u BonHbL. Buasl konebaHuii. CaMOKOHTPOJIb.
XapakTepUCTUKU KOJICOaHUH.
IIpononbHBIE M TOTIEPEYHBIE BOJIHBL.
JmvHa BomHbl. Onipesenenre nepruoaa u
YaCTOThI KOJICOaHUI MaTeMaTHISCKOrO
MasiTHUKa Ji/p 10
24. Ornpezenenne 3aBUCUMOCTH TTeproIa B3auMOKOHTDOJE,
KoJIeOaHHMM MaTeMaTHYECKOI0 MasTHHUKA
OT nnuHbl HATH 1/p 11 CaMOKOHTPOJIb.
25. O6o6maromee 3anaTne «Konedanus u Tectuposane
BOJIHBI
26. DNEeKTPOMarHUTHBIC SIBIICHUS BsanmokoHTpOIIB,
Cratrueckoe dJIeKTPUIECTBO. CaMOKOHTPOJIb.

Dnexrpusanus Ten. /IBa Buga
AIEKTPUYECKUX 3aPSIIOB.
B3aunmogeiicTBue 3apsaoB. 3akoH
COXPaHEHHUS IEKTPUIECKOTO 3apsia.
DnekTpuueckoe noie. JleiicTeue
AIIEKTPUYECKOTO MOJIS HA DJIEKTPUUECKUE
3apsIbl




217.

[TocTostHHBIN 31eKTpuueckuil Tok. Cuna
Toka. Hampsixenue. DnexTpuaeckoe
conpoTtunenue. 3akod Oma s
yJacTka 1ienu. Pabora u MOIIHOCTh
3JEKTPUUECKOT0 TOKa. 3akoH J[>koyis -
Jlenua. OnpeneneHue 3JIEKTPUUECKOTO
COMpOTHUBIIEHUS pe3ucTopa Ji/p Nel2
Omnpenenenne MoutHOCTH Toka J1/p Nel3
Omnpenenenne padoTel Toka Nel4
Onpenenenne 3aBUCUMOCTH CUITBI TOKA,
BO3HUKAIOIIEH B TPOBOJHUKE, OT
HaIllpsOKCHUA Ha KOHIAX IMPOBOJAHMKA
Nel5 IIpoBepka 3aKOHOB

10

B3anmokoHTpoOIb,

CaMOKOHTPOJIb.

II0CJIEI0BATENILHOTO COEANHEHUS
PE3UCTOPOB IS DIEKTPUYECKOTO
HanpsbkeHus Nel6.

[IpoBepka 3aKOHOB  MapajjIeIbHOTO

COEIMHEHUS PE3UCTOPOB IS CHITBI TOKA
a/p Nel7

28.

Marzerusm.OneiT OpcTtena. Marauraoe
roJie Toka. B3auMoielicTBie MarHuTOB.
JleiicTBue MarHUTHOTO I10JIS Ha
MPOBOJIHUK C TOKOM. DJIEKTPOMAarHUTHAS
unaykuus. Oneitel @apajes.
IlepemMeHHBIN TOK.

B3auMokoHTpOIIB,
CaMOKOHTPOJIb.
TectupoBanue

29.

DJ1eMEHTBI F€OMETPUYECKOU
ONTUKU.3aKOHBI T€OMETPUUECKON
ontuku. [Tnockoe 3epkano. ucnepcus
ceera. JIunza. dokycHoe paccTosHue
nauH3bL. ['11a3 Kak onTHyeckas cucrema.
Onruueckue NpruOOpbI

B3anMokoHTpOIIB,

CaMOKOHTPOJIb.

30.

Omnpenenenne OIITUYECKOM CHJIBI
cobuparomeii  muH3Bl  a/p  Ne 18
OmnpeneneHue CBOWCTB  M300paKeHHS,
MOJYYEHHOTO C TIOMOUIbIO COOMparomien
JuH3bI Ne19

B3anMokoHTpOIIB,

CaMOKOHTPOJIb.

31.

Hrorosoe 3aHsATHE «DIEKTPOMArHUTHBIE
SIBJICHUA

TectupoBanue

32.

KBanroBas ¢uznka.PamnoakTHBHOCTB.
Anbda-, 6eTa- U ramMma-u3IIydeHHE.
Omnsitel Pesepdopna. [Inanerapnas
Mozeinb atoma. CocTaB aTOMHOTO S1pa.
SnepHble peakiuu.

B3aumokoHTpoIB,

CaMOKOHTPOJIb.

33.

PaboTra ¢ TeCTOBBIMH 3aIaHUSMHU.

B3aumokoHTpoOIB,
CaMOKOHTPOIIb.

34.

HUtorossrit TecT .

TectupoBanue

68

48

20

Conep:kanue y4eOHOI0 ImjiaHa

1 MexaHuuyecKue sABJICHHUSA.

1.1 Teopus

dusnueckas KapTHHa MHpPa. dusnueckue 3aKOHBI U rpaHuIibl UX IPUMCHHUMOCTH. Ponb (I)I/IBI/IKI/I




B (OpMUpPOBAHUM HAy4yHOU KapTHHBI Mupa. CTaTuka M ruapocratvka. [IpocTeie MeXaHU3MBI.
HaBnenue. Atmochepnoe paamienue. 3akoH Ilackans. 3akon Apxumena. Kunemartumka
MexXaHW4ecKoro maBmwkeHus. Mexanuueckoe pasuxeHue. I[lyts. Ilepememenue. CropocTb.
VYckopenue. JIBuxkeHUE MO OKPYKHOCTH. 3akoHbI JuHaMuku. Wueprms. IlepBwiii 3akoH
Herotona. Bzaumopeiicteue ten. Macca. Cuna. Cnoxenne cwi. Bropoit 3axkoH HproTona.
Tpernit 3akon Hptotona Cunsl B npupone. Cuna ynpyroctu. Cuna tpeHus. Cuna TSKECTH.
CBoOogHOE majeHue. 3aKOH BCEMHUPHOIO TATOTEHUS 3aKOHbI coxpaHeHus. MMiynbc Tena.
3akoH coxpaHeHHs umIysbca Tena. Pabora. MomrHocTs. Koadduiment none3Horo aeicTus.
DHeprusi. 3aKOH COXPaHECHUS MEXaHUYECKON IHEPTHUH.

1. 2 IIpakrtuka. JlabopaTopHbie paGoThl.

Jl/p Nel «Ompenenenue miIoTHOCTH BemecTBay, JI/p Ne2 «Onpenenenue cuiibl
Apxumenay, JlI/p Ne3 «Onpenenenne MOMEHTa CHIIBI, ISHCTBYIOIIETO Ha pbraary, JI/p
Ned «Onpenenenue paboTbl CUIIBI YIPYTOCTH NIPU MOJbEME IPy3a C IOMOILBIO
HEMOABMKHOTO O510Kka», JI/p Ne5 «Onpenenenue paboTel cuiibl TpeHus», JI/p Neb
OnpezneneHue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBXEHUS OT CUIIbl HOPMAJIbHOTO
nasiieHus», JI/p Ne7 «Onpenenenue 3aBUCUMOCTH CUJIbl YIIPYTOCTH, BO3HUKAIOLIEH B
NpYKUHE, OT CTeTeHN Aedopmanyu npyxuHb», JI/p Ne 8 «Onpenenenue kosppuimenrta
TPEHUs CKOJBKeHUs», JI/p Ne 9 «Omnpenenenue >KeCTKOCTH MPYKUHBI.

2. TemoBble ABJIEHHUS.
Crtpoenue BernecTBa. TemmoBoe ABIKEHUE aTOMOB M MOJieKyil. BpoyHOBCKOe IBIKEHHE.
Juddys3usa. BzanmonelicTBue yacTHIl BemecTBa. MoIean CTpOSHUS Ta30B, )KUIKOCTEH 1
TBEPABIX Ten. TemnoBoe paBHoBecue. Temneparypa. CBs3b TEeMIIEPATYPHI CO CKOPOCTHIO
XaOTUYHOTO JIBFOKEHUS YacTull.. BHyTpeHHss1 sHeprus. Pabora u Terionepenavya Kak
CrocoObl I3MEHEHHS BHYTPEHHEH dHEpTun Tena Buisl Teruionepeaun: TemionpoBOIHOCTS,
KOHBEKLIYs, n3nydeHue. KoimdyecTBo TEIIOTHI. Y elIbHAs TEIIOEMKOCTD

3. MexaHu4yeckune Koj1e0aHUusI U BOJTHBI.

3.1 teopusi.Konebanuss u BonHbL. Bunabl konebanuil. XapakTEpUCTHUKU KOJICOAHUI.
[IpononbHbIE M IOTIEpEYHBIE BOJHBI. [{IMHA BOJHBI.

3.2 IMpakTuka

JI/p «Onpenenenue neproja u 4acTOTHl KoJIeOaHUH MaTeMaTn4eckoro MasiTHUKay, JI/p Ne 11
«Ornpeenenne 3aBUCUMOCTH Tepuojia KoJeOaHUH MaTeMaTH4YeCKOr0 MasTHUKA OT JUTMHbI
HUTH.

4.)1eKTPOMATHUTHBIE SIBJIEHUS

4.1. Teopusi. CTaTruuecKkoe 3IeKTPUIECTBO. DieKTpusanus tei. J(Ba Buga
SJIEKTPUUECKUX 3apsii0B. BzanMopeiicTBue 3apsaoB. 3aKOH COXPAHEHHUS IEKTPUUECKOTO
3apsana. DNeKTpudecKoe nojie. JedcTBre 3JIeKTPUIECKOro MOJsl Ha JIEKTPUUECKHUE 3apsiIbl
[HocTosinubIii anekTpuueckuii Tok. Cuia Toka. Hanpsbkenue. DnekTpuueckoe
conpotuieHue. 3akoH OMa ais yyacTka 1enu. PaboTa 1 MOIIHOCTb 3JIEKTPUYECKOTO TOKA.
3akoH JIxxoyns - Jlenua. Marnetusm. OnbIT Opcrena. MarauTHoe noje Toka.
B3anmoneiictBre MarauToB. J[efiCTBHE MAarHUTHOTO TTOJIST HA TPOBOJAHUK C TOKOM.
OnexktpomarautHas HHAYKIus. OnbiTel Gapanes. [lepemeHHBIN TOK. DIEMEHTHI
TEOMETPUUYECKON ONTHKHU. 3aKOHBI TeoMeTpudeckoil ontuku. [lmockoe 3epkano. ucnepcus
ceta. JIunza. dokycHoe paccTosHue JIUH3bI. [ 71a3 Kak ontuyeckas cucrema. ONnTu4ecKue
pUOOPHI.

IpakTuka
JlaGopaTopHble padoThI
JI/p Nel12 «Omnpenenenne 3JeKTPHYECKOTO CONMPOTHBIICHUS pe3uctopay, JI/p Ne 13

«Ompenenenne padboTsl Tokay, JI/p Ne 14 «Onpenenenne MmonrHOCTH TOKay, JI/p Nel5
«OrnpeeneHre 3aBUCUMOCTH CHIIbI TOKA, BOSHUKAIOIICH B MPOBOJIHUKE, OT HANPSHKCHUS HA



koH1ax», JI/p Ne 16 «IIpoBepka 3aKOHOB IOC/IEI0BATEILHOTO COSAMHEHUS PE3UCTOPOB IS
anekTpuaeckoro», JI/p Ne 17 «IIpoBepka 3aKOHOB MapayieIbHOTO COSAMHEHUS PE3UCTOPOB
JUTSE CHITBI TOKay, JI/p Ne 18 «OnpeneneHne onTHYECKON CHUITbl COOMparomei TMH3bI», JI/p No
19 «Omnpenenenne CBOWCTB HM300paKEHUS, ITOJyYEHHOTO C TIIOMOIIBI0 COOMparomeit

muH3b»KBanTOBast pu3nKa.

PannoaktuBHOCTE. ANb(ha-, 6eTa- U Tamma-u3nydenue. OnwiTel Pesepdopnaa.
IInanetapnas moaens aroma. CocTaB aTOMHOTO sifjpa. SIepHbIe peaKIuu.

KoMmmiekc opraHn3anmoHHoO - NeJarorn4eckux ycJaoBuil
2.1 KanennapHbiii yueOHbIH rpaguk.

KonnyectBo yueOHBIX HeEIb 68

KonnuectBo yueOHBIX qTHEH 68

HpO):[OJ'DKI/ITeJ'IBHOCTB KaHHKYIJI

¢ 01.06.2023 r. mo 31.08.2023 r.

JlaTbl Havana ¥ OKOHYaHHUs y4eOHOTO roja

C01.09.2022r. o 31.05.2023r.

CpoKH MPOMEKYTOUHOM aTTECTALUN HET

Cpoxu uToroBoi arrecranuu (Ipyu HAJTUIHUH )

Mai

2.2 YcJoBHsI peajin3anuy NporpaMmabi.

ACHEeKTBI

XapakTepucTHKa

MarepuanabHO-TeXHH4YECKOe o0ecrieyeHne

VY4eOHblil KAOMHET, CTYJIbsI, HapTHI.

HNudopmanmonHoe obecrieueHne

Komnerorep, npoekrop

JIaGopatopHoe o0opynoBanue enTpa «Touka
pocTa»

KanpoBoe obecrieuenme

VYuurens GU3NKU NIEPBOI KATErOpUU

2.3 ®opMBbI aTTECTAIHHA

q)OpMaMI/l aTTeCTAllud SABJAKOTCHA: TCCTUPOBAHUEC.

2.4 OueHoYHbIE MATEPHAJIBI

ITokazarenu kauectBa peanmm3zanuu JOOII

MeTtonnku

I.TCOpCTI/I‘-ICCKaﬂ IIOATOTOBKA pC6CHKaZ

1.1. TeopeTnyeckre 3HAHUSA O OCHOBHBIM pa3zjienam
yueOHO-TEMaTHYECKOT0 TUTaHa

BxonHoe TecTupoBaHue, IPOMEKYTOYHAS,
WUTOroBas arTecTalys, KOHTPOJIbHbBIE CPE3BI
3HAHUHN

1.2.Bnanenue cnennaibHOM TEPMUHOIOTHEN

TectupoBanue

2 IlpakTuyeckas MOArOTOBKa peOeHKa

2.1. [IpakTuueckue YMEHUS u
[IPENYCMOTPEHHBIEC IIPOrPAMMOU

HaBBIKU,

HpaKTI/I‘ICCKI/Ie 3aHATUS, TCXHUYCCKUEC 3a4CThI

2.2.Bnasenue cnenuaibHbIM 000py10BaHUEM

HpaKTI/I‘-ICCKI/IC 3aHATUA, TCXHUYCCKUC 3a4CThI

2.3. TBopueckue HaBbIKU

HaGmonenue ,mpakTudeckue, KOHKYPCHBIE U
MIPE3CHTAIIMOHHBIC 3aHATHS

3.00m1ieyueOHbIe HABBIKU peOCHKA




3.1.Ymenue noaduparh u aHaJIM3UPOBATH
UH(GOPMALIMIO U3 PA3IMYHBIX HICTOYHUKOB

TBOpYeckue 3a1aHus IO TEOPUH,
pedepaTuBHbBIE KOHCIIEKTHI, coOece0BaHue

3.2.YMeHue  OCYyIIECTBIATh  HCCIEI0BATEIIbCKYIO
paboty (nucatp pedeparsl, IIPOBOAUTH
CaMOCTOSITeNIbHbIE Y4eOHbIE HCCIIeIOBAaHUS)

TBopueckue 3a7aHust 0 TEOPUH,
pedepaTuBHBIE KOHCIIEKTHI, COOeceI0BaHne

4.Y4yeOHO-KOMMYHUKATUBHbIE YMEHUS

4.1.YMmeHue cinymarh U CIbIIIATh [I€arora Habmtonenune
ITokazarenu kauectBa peanuzanuu JOOII Metoauku
4.2.YMeHne KOHCTPYKTUBHO O0IAThCS CO
CBEpCTHUKaMHU Habmtonenune
5.YuebHO-opraHu3allMOHHbIE YMEHUS
5.1.YMeHue opranu3oBath CBoe pabouee MECTO Habmonenue
5.2.HaBbiku coOuro/ieHus B Ipoliecce e TebHOCTH
npaBui 6€30MacCHOCTH Habmonenue
5.3.YMeHue akKypaTHO BBIIIOJIHSTH PatooTy Habmtonenue

2.5 MeTonnyeckue MaTepuaJibl

MeTtoasbl 00y4eHus:
* CnoBecHbIi
e Harnmsanaeii
*  OOBSACHUTENBHO-WTIOCTPATUBHBIHI
* PenpoaykTuBHbIiI
*  YacTUYHO-TIOMCKOBBIN
¢ HccnenoBaTenbCKUH
* Urposon
* JluckyccuOHHBIN

@opMbI OPraHu3aluu 00pPa30BaATENIbHOM 1A TeTbHOCTH:

* HunuBupyanbHas

*  HMuauBuayanbsHO-TpynmoBas
* ['pynnoBas

* lIpakTyeckoe 3aHATHE

* becena

Ileparoruvyeckune TEXHOJOTUM:
* TexHONOTHS TPYNIIOBOTO 00yUYEHUS

* Texnonorus auddhepeHTUPOBAHHOTO 00yUEHUS

* 3nopoBbecbOeperaronias TeXHOJIOTHS
JAuxakTuyeckue MaTepuaJIbl:

* Pazmarounsie MmaTepuaibl
* HucTpyknun




2.6 UndopmaiuoHHO - MeTOIHYECKOE 00ecTieYeHne

1. BueypouHas neATeIbHOCTh MKOJIHPHUKOB. METOINYECKII KOHCTPYKTOP: TTocooue
st yautenst/ [1.B. I'puropees, I1.B. Crenanos. - M.: [Ipocsemenne, 2011. - 223 c. -
. (CtanmapTsl BTOpOTO ITOKOJICHUS).

2. BHeypouHas aestenbHOCTh. [[puMepHbIi TIaH BHEYPOUHOU JESITEILHOCTH B OCHOBHOM
mkosie: mocodue ms yaurens/. B.I1. Cremanos, /[.B. I'puropses - M.: [Ipocsemnienne,
2018. - 200 c. -. (CtanmapTbl BTOPOTO MOKOJICHUS).

3. Pa6ouue nporpammel. ®uzuka. 7-9 knaccel: yueOHo-MeToanyeckoe nocoodue/coct. E.H.
Tuxonosa.- M.:[Ipoda, 2013.-398 c.

4, 3anumarenbHas pusuka. [lepensman S.U. - M. : Hayka, 1972.

5. Xouy 6b1Th Kynubunsim. Dnbmanckuit U.W. - M. : PULL MK/, 2002.

6. ®wusuka s ypnedeHHbix. Kubansuenko A.S., Kubansuenko U.A.- PoctoB v//]. :
«Dernkcy, 2005.

7. Kak cratp yuensiM. 3ansaTHs 1o ¢pusuke A crapieksiaccHukoB. A.B. Xyropcekwuid, JI.H.

Xyropckuii, U1.C. Macinos. - M. : I'noGyc, 2008.

8. ®ponTanbpHble 1JabOpaTOpHbIE 3aHATHUS 110 pusuke B 7-11 kmaccax
o0mieo0pa3oBaTenbHBIX yupexkaeHui: Kaura maus yuutens./mon pen. B.A. byposa, I'.T'.
Huxudoposa. - M. : [Ipocsemenue, 1996.

9 ®enepanbHbIi rocyaapCTBEHHBIH 00pa3oBaTeIbHbIN cTaHIapT [DIeKTPOHHBIN pecypc]. -

Pexxum noctymna: http://standart. edu/catalog. aspx?Catalo g=227 9. Caiir MunucTepcTBa

oOpa3oBanus 1 Hayku Poccuiickoit @enepanun// opunuanbHbIi caift. - Pexxum goctyna:

httpy/mMmuno6puayku.pd/ 10. Metoauaeckas ciayx6a. M3narensctBo «k BMHOM. Jlaboparopus
3HaHWI» [DNEeKTpOoHHBIN pecypc]. - Pexxum moctyma: http://metodist.Ibz.ru/ 10. UrpoBas
nporpamma Ha qucke «Jlpakorna u 3anumaTenbHas Gu3nkay [ DIeKTpOHHBIN pecypc]. - Pexxum
nocrymna: http:// www.media2000.ru//
11. Pa3BuBaromue 3JIEKTPOHHBIE UIPbl «YMHUKH - M3y4daeM IUIAHETY» [DIEKTPOHHBIN
pecypc]. - Pexxum moctyma: http:// www.russobit-m.ru//

12. Asropckast mactepckas (http://metodist.Ibz.ru).
13. Anroputmsl perenus 3a1a4 o gusuke: festivai.1september.ru/articles/310656
14. dopmMupoBaHre yMEHHI ydaluxcs pemars puzndeckue 3anaun: revolution. allbest.

ru/physics/00008858_0. html
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