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HOACHUTEJIBHAA 3AIINCKA

[IporpamMma 1o ¢pu3rKe Ha ypoOBHE OCHOBHOI'O OOIEro 0oOpa3oBaHMs COCTAaBJICHA Ha
OCHOBE TMIOJOKEHWW W TpeOOBaHWI K pe3yibTaTaM OCBOCHHUS Ha 0a30BOM YPOBHE
OCHOBHOU 00pa3zoBarenbHOU mporpammsl, npeacrabieHHsix B PI'OC OO0, a takxe ¢
yu€ToM QeaepaiibHON paboueil mporpammbl BocnuTanus u Konimeniuu mnpenojaBaHus
yuyebHoro mnpeamera «®Pusuka». [I[porpamma cocraBieHa B cooTrBeTcTBUM ¢ [Ipukazom
MunuctepctBa npocBenieHus Poccuiickoit ®@eneparuun ot 18.05.2023 Ne 370 «O6
yTBepkAeHUUu ¢deaepaibHOl 00pa3zoBaTeIbHOW MNPOrpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus» u nporpammbl Bocnutanus 'KOY PO «PoctoBckas canaTtopHas mikosa-
uHTepHaT No 28».

Conepxxanue mnporpaMMbl mo ¢(uU3MKe HampaBieHO Ha GOpMUpOBaHHE
€CTECTBEHHOHAYYHON IpaMOTHOCTH OOYYarONIMXCsl U OpTraHU3aINI0 U3YYeHHUS (PU3UKU Ha
JIesITeIBHOCTHOM OCHOBE. B mporpamme no ¢pu3nke yuuThIBalOTCS BO3MOKHOCTH Y4€OHOTO
npeamera B peanmsanuu TpedoBanuid GI'OC OOO K miIaHUpPyeMBbIM JIMYHOCTHBIM U
METampeIMETHBIM pe3yJibTaTaM OOydYeHHs, a TaKXKe MEXIPEIMETHBIC CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX MIPEIMETOB Ha yPOBHE OCHOBHOTO 00IIEro 00pa3oBaHMsL.

®dusnka SBISETCA CUCTEMOOOpa3ylOIUM ISl €CTECTBEHHOHAY4YHBIX Y4eOHBIX
NPEIMETOB, MOCKOJIbKY (PU3MUYECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLECCOB W SIBJICHUU,
U3y4aeMbIX XUMUEH, OMOJI0ruen, acTpoHoMuUen U (pusndeckoi reorpadueil, BHOCUT BKJIA]
B €CTECTBEHHOHAYYHYIO0 KapTHHY MHpa, MpPEAOCTaBiseT Haubosee sicHble 00pasiibl
NPUMEHEHUS HAyYHOTO METO/a IMO3HaHMs, TO €CTh CIOC00a MOMy4YeHUs JOCTOBEPHBIX
3HAaHUU O MUDE.

Ongna u3 TIaBHBIX 3a7a4d  (u3ndeckoro oOpa3oBaHUs B CTPYKType o0OIIero
o0pa30BaHus COCTOUT B (DOPMUPOBAHUH €CTECTBEHHOHAYYHOUN TPaMOTHOCTH M MHTEpeca K
HayKe y 00y4aromuxcsl.

OOyuenue ¢uznuke Ha 6a30BOM YPOBHE MpEJIIOaraeT BiaJeHue KOMIIETEHTHOCTHIO,
XapakTepU3yrolel eCTeCTBEHHOHAYYHYI0 IPAMOTHOCTD:

» Hay4HOE OOBSICHCHUE SIBIICHUI,

» OIICHUBATH W IOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIICIOBAHUS;

» WHTEPNPETUPOBATH JaHHBIE M HCIOJIb30BaTh HAay4YHBIC JJOKAa3aTelbCTBA JIJIS
MOJIyYEHHUS BBIBOJIOB.

[enun n3yuyenus: GU3MKU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OIMpPE/IeNICHbI B
Konnenmnuu mnpenoxaBanus yuyeOHoro mnpeamera «duszmka» B 00pa3zoBaTelbHBIX
opranuszanusax Poccuinickon @Penepanuu, peajuU3yWUIUX OCHOBHBIE
oOmreoOpa3zoBaTenbHbIE MPOTPAMMBI, YTBEpKAEHHOU perenuemM Komiernn MunucrepcTa
npocsenienust Poccuiickoit @enepannu (mpotokon ot 3 aexadps 2019 r. No [TK4BH).

Hein u3yyeHus1 PU3UKHU:

> TOPHOOpETEeHHE WHTEpeca W CTPEMJIEHUS OOYYalolMXCS K HayYHOMY H3yUYEHHUIO
MPUPO/JIbI, PA3BUTHE UX UHTEJUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

> pa3BUTUE NPEACTABICHUN O HAYYHOM METOJI€ NO3HAaHUsA M (QOpMHUpOBaHUE
HCCJIEI0BATEIHCKOIO0 OTHOIIEHUS K OKPYXKAIOLUM SIBJICHUSM;

> (GopMupoBaHHE HAY4YHOTO MHMPOBO33PEHHUSI KaK pe3ysbTaTa H3y4eHUs OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3HKU;

> GopMHUpOBaHUE MPEACTABICHUN O poau (PUIMKU AJd Pa3BUTHUSA APYTHUX



€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

> pa3BUTHE TMPEICTaBICHWA O BO3MOXHBIX chepax Oymymiedt mpodeccrnoHaIbHON
NEeSATEeNbHOCTH, CBSI3aHHOM C (DM3HMKOM, MOArOTOBKA K AalibHEWIIeMy OOy4YeHHIO B
HTOM HaIpaBJICHUHU.
JlocTikeHne 3THX Ielield MporpaMmbl Mo (U3HKE Ha YPOBHE OCHOBHOI'O OOIIETO

00pa3oBaHUs 00ECTIEYMBACTCS PEIICHUEM CIIEIYIONINX 3a4a4:

> TPHOOPETeHHE 3HAHWK O JUCKPETHOM CTPOCHHH BEIECTBA, O MEXaHMYECKHX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SBJIICHUSIX;

> TPUOOpPETEHHE YMEHHH OMHUCHIBAaTh W OOBSCHATH (PU3HUECKHE SBICHUS C
WCIIOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

> OCBOCHHE METOJOB PEIICHHS MPOCTEHINNX PAaCYETHBIX 3a7a4 C HCIOJb30BaHUEM
(bU3HYECKUX MOJICNICH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/a9;

> pa3BUTHE yMEHHWH HAOJNIOAaTh NTPUPOJHBIC SBJICHUS W BBINOJTHATH OIBITHI,
nabopaTropHble paObOTHI U AKCIIEPUMEHTAIbHBIC WCCIIECIOBAHMS C HMCIIOJIb30BAHUEM
U3MEPUTETBHBIX TPUOOPOB;

> OCBOEHHE MPHUEMOB pabOThl ¢ MHPOpMaLMel (PU3MUECKOTO COAEpPKAHUS, BKIHOYAs
UH(GOPMAIIMIO O COBPEMEHHBIX JOCTIKCHHMSIX (PU3MKH, aHAIU3 U KPUTUYECKOE
OllCHUBaHUE MHPOPMAIINH;

> 3HAKOMCTBO cO c(epamMu npodecCHOHAIBHON JEeATEIbHOCTH, CBSI3aHHBIMU C
(GU3HKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTHIKEHHUSIX
(U3HYECKON HAyKH.

Ha wusydenue ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpazoBanus otBoauTcs B 9 kitacce — 102 yaca (3 yaca B Heel0).
\l
COLAEPKAHUE OBYUEHUSA
9 KVIACC

Pasznes 1. Mexanuveckue siBJICHUS.

Mexanunueckoe nBuUKeHuUe. MarepuanbHad Touka. CucrtemMa oTcyéTa.
OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUS. PABHOMEPHOE MPSMOJIUHEUHOE JBUKECHUE.
HepaBHoMepHOE nIpsiMOMHENHOE ABMKEHUE. CpellHssl U MTHOBEHHAs! CKOPOCTh TeJla MpH
HEPAaBHOMEPHOM JIBH)KEHUU.

VYckopenue. PaBHOyCKOpeHHOE MpsMOJIMHEHHOe nBmKeHue. CBOOOIHOE MajieHue.
OmnpbiTel ["anunes.

PaBHOMEpHOE nBIKEHHE O OKpYKHOCTH. [lepron u yactora obpamienus. JlnaeitHas
Y YTJIOBAas CKOPOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiii 3akoH Hprorona. Bropou 3akoH Hprorona. Tperuit 3akon HprotoHa.
[IpyHIHN Cyneprio3uuy CUil.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: Chiia TPEHUS CKOJIbKECHUS, CUJIa TPEHUS
MIOKOSI, APYTHE BUJIBI TPEHUSI.

Cuna TSKECTU M 3aKOH BCEMHUPHOIO TATOTEHHUS. Y CKOPEHHE CBOOOJHOIO MaJIeHHUS.
JBwxenune mnaner Bokpyr Comnua. IlepBasg kocmmueckas ckopocTb. HeBecoMocTh u
Meperpy3KH.

PaBHOBecue maTepuanbHOi TOukH. AOCONIOTHO TBEPIOE Teso. PaBHOBecHe TBEPIOTO
TeJIa C 3aKPEIUIEHHON OChIO BpalleHus. MoMeHT cuiibl. LleHTp TsxecTu.



Nmvmnynec Tena. M3Menenune wummynbca. MMmmynbc cunbl. 3aKOH COXPAaHEHHUS
MMITyJIbCa. PEakTUBHOE JIBUKEHHUE.

Mexanudeckass pabota ¥ MOIIHOCTh. PaboTa cui TSKECTH, YNPYroCTH, TPEHUS.
Cas3b sHepruu U padoThl. [loTeHnanpHas SHeprus Teina, MOJHATOTO HaJl MOBEPXHOCTHIO
3emiu. [loreHumanbHas sHeprus cxarou npyxuHbl. Knaeruueckas sHeprus. Teopema o
KMHETUYECKOW SHEPrUuu. 3aKOH COXPAHEHUSI MEXaHUUYECKO YHEPTUH.

Hemoncmpayuu.

;. HaOmroneHue MexaHU4eCKOro ABUKEHHUS TeJla OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.

< CpaBHeHue MyTeH U TPACKTOPHI IBUXKEHUSI OJHOTO M TOTO K€ TeJa OTHOCUTEIBLHO
pPa3HBIX TEJI OTCYETA.

= H3mepeHne CKOpOCTU U YCKOPEHUS TPSIMOJIMHENHOTO IBUKECHUSL.

> HccnenoBanue Npru3HaKOB PaBHOYCKOPEHHOTO JIBUKEHHUS.

[ . HaGnroaeHue qBUKEHHS Teja MO OKPYKHOCTH.

]. HaOmroneHue MeXaHWUYECKUX SIBJICHUM, MPOUCXOASAIIMX B CHCTEME OTcuéra
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBH)KEHUU OTHOCHUTEIBHO
kaOuHeTa QUBUKH.

{. 3aBUCMMOCTb YCKOPEHHS TeJla OT MACChI T€Jla U JEHCTBYIONIEH HA HETO CHUJIBIL.

| . HaGmronenue paBeHCTBA CUIT TPU B3aUMOJICHCTBHUH TEII.

~ H3MmeHeHue Beca Tena pyu YyCKOPEHHOM JIBUKEHHHU.

;.. llepenaya umnynbca nmpu B3auMOJIECUCTBUU TEN.

. ;. [IpeoOpa3zoBaHus SHEPTHH NMPU B3aUMOICHCTBUH TEII.

; < CoxpaHeHuE UMIYJIbCA MTPU HEYNIPYTOM B3aUMOICHCTBHM.

; = CoxpaHeHUEe UMITYJIbCa MTPU a0COJIFOTHO YIIPYTOM B3aUMOICHCTBUH.

; > HaOnmroieHue peakTMBHOTO JIBHXKCHUSI.

[ . CoxpaHeHHEe MEXaHUYECKOM SHEPTUH MPU CBOOOTHOM MaJCHUHU.

;1. CoxpaHeHHE MEXAaHUYECKOM DSHEpPruM MNpu JABMXKEHUHU TeJa TMOJ JEeHUCTBUEM
MIPYKHUHBI.

Jlabopamopnwie pabomul u onvimol.

;. KoHcTpyHnpoBaHue TpakTa JUisl pa3roHa M JajJbHEWUILEr0 PaBHOMEPHOIO JBUKECHHS
IapyKa Uiv TEJIEHKKH.

< Omnpenenenue cpeaHeil CKOPOCTU CKOJBKEHHSI OpyCcKa WM JBHXKEHUS IIApUKa MO
HaKJIOHHOM IIOCKOCTH.

= OmnpeneneHue yCKOpEeHUsl Teja MPU PaAaBHOYCKOPEHHOM JIBMXKEHUHU IO HAKJIOHHOU
IIJIOCKOCTH.

> HccrnenoBanne 3aBUCUMOCTH MyTH OT BPEMEHU NPU PABHOYCKOPEHHOM JABUXKECHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[. IIpoBepka rumoTe3bl: €CAU MPU PABHOYCKOPEHHOM JBUXKEHUM O€3 HadaibHOU
CKOPOCTH TIyTH OTHOCSTCS KakK psifi HEUETHBIX YHMCEI, TO COOTBETCTBYIOIINE
MIPOMEKYTKN BPEMEHU OJIMHAKOBBI.

]. HccnenoBaHre 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBKEHHSI OT CHJIbI HOPMaJIbHOTO
JTABJICHMUSL.

(. Omnpenenennie k03P hUITMEHTA TPEHUS CKOJIBKECHHUS.

OmnpeneneHue KECTKOCTH MPYKUHBI.

~ Omnpenenenue pabOThl CUJIBI TPEHUST MPU PABHOMEPHOM [IBMDKEHUU Tella MO
TOPU30HTAIIBHON MTOBEPXHOCTH.

—
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. Onpenenenue pabOThl CUIIBI YIIPYTOCTH NMPU MOIBEME Ipy3a C HCIOJIb30BAHUEM
HETIOIBIXKHOTO U MOJIBHXKHOTO OJIOKOB.
. I3yuenue 3akoHa COXpaHEHUs SHEPTHH.

Pa3gen 2. MexannuecKue KoJ1e0aHUA ¥ BOJTHEI.

KonebarenbHoe naBmkeHne. OCHOBHBIE XapaKTEPUCTUKH KoOJIEOAHHWM: TEPHOI,
4acToTa, aMIUIMTy1a. MaTeMaTuyecKui U NPy KUHHBIN MassTHUKU. [IpeBpaluenue suepruu
pH KoJIe0aTETHbHOM JIBUKEHUU.

3aryxaromue koneOaHus. BpiHyxkneHHble konebanus. Pe3onanc. Mexanuueckue

BOJHBI. CBoMcTBa MexaHWYecKuX BOJH. [IpomonbHble W momepeuHble BOMHBL J{nnHa
BOJHBI M CKOPOCTh €€ pacrnpocTpaHeHus. MexaHudeckue BOJIHBI B TBEPJIOM TeEJE,
CECMUYECKUE BOJIHBI.

3Byk. I'pomkocTh 3Byka u BbicoTa TOHa. OtTpaxeHue 3Byka. WHPpa3Byk u

YIbTPa3BYK.
JHemoncmpayuu.

. .
<

.

>

[ .
l.

HabGmronenue kosneOaHuii TeN MO IEUCTBUEM CHIIBI TSKECTH U CUJIBI YIIPYTOCTH.
Hab6mronenne konebanuii Tpy3a Ha HUTH U Ha TPy KUHE.

HaOmnroieHrie BbIHYKI€HHBIX KOJIEOAHUN U PE30HAHCA.

Pacrnipoctpanenue mpo10JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIETIN).
Habnronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI PE30OHAHC.

Jlabopamopnuie pabomul u onvimol.

OmnpeneneHue 4acTOThHI U MEPUOIa KOJIeOaHU MAaTEMaTHIECKOTO MasiTHUKA.
OmnpeneneHne 4acTOThI U MEPUO/Ia KOJICOaHUHN NIPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH Teproja KojaeOaHui MOABEUIEHHOTO K HUTHU Ipy3a OT
JUTUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH Teproa KojaeOaHu mpy>KMHHOTO MasTHUKA OT MacChl
rpy3a.
[IpoBepka HE3aBUCHUMOCTH IEpUOJia KOJeOaHUl rpys3a, MOJABEIICHHOTO K HUTH, OT
MAacchl rpy3a.
OnpIThl, JEMOHCTPUPYIOUIUME 3aBUCHUMOCTh IE€puoAa KoJeOaHUW MPYKUHHOTO
MasiTHUKa OT MacChl rpy3a M KECTKOCTHU MPY>KUHBI.
N3mepenne yckopeHusi CBOOOHOTO MaICHHUS.
Pa3znes 3. DiieKTpOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEeKTPOMAarHuTHOE IMoJje. DJIEKTPOMAarHuTHbie BOJHBI. CBOWCTBa

AJIEKTPOMArHUTHBIX BOJIH. Illkana »smekTpoMarHUTHBIX BOJH. Mcmonab3oBaHHE
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSI3H.

DJleKTpoOMaruuTHas npupoa ceera. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.
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CBoMCTBA PIEKTPOMArHUTHBIX BOJIH.
BosHOBEIE CBOMICTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

N3yyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOUJIBHOTO TelieoHa.
Pa3gea 4. CBeToBbIC IBJICHHA.
JlyueBas mopens cBerta. McrouHuku cBera. IlpsmoiiMHElHHOE pacnpoCTpaHEHUE



ceera. 3armenusi Connna u Jlynsl. Otpaxenue cBera. I[lnockoe 3epkano. 3akoH
OTpaXEHHUsI CBETA.

[Ipenomnenue cBera. 3akoH mnpenomiieHUs: cBera. [logHOE BHyTpeHHEE OTpakKeHUE
cBera. Mcnonb30BaHKUE MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX CBETOBOAAX.

Jlunza. Xox nydeit B nuH3e. Onrtuyeckas cuctema ¢oToarmapata, MUKpPOCKONa U
Tesieckorna. [ a3 kak ontuueckas cucrema. biim3opykocTs M JaabHO30PKOCTb.

Paznoxenue Genoro ceera B cuekTp. OnbiTel HetoToHa. CrokeHnEe CHEKTPaTbHBIX
uBeToB. /lucnepcus cera.

emoncmpayuu.

;. IIpsAMonMHENHOE pacnpOCTpPAHEHHE CBETA.
< OrpaxeHue cBera.
= [lonydenue n3o0pakeHUM B MJIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.
> [Ipenomnenue csera.
[. OmTrudeckuil CBETOBO/I.
]. Xoa mydeit B cobuparorniei JuH3e.
{. Xon Jiydeu B pacCEeUBAIOIICH JINH3E.
| . Ilomyuenue n300pa>keHU ¢ TOMOIIBIO JINH3.
~  Ipunrun peiictBus doToarnmapata, MUKPOCKOTA U TEJIECKOIIA.
;.. Moaens riasa.
; ;. Pa3noxenue 6emoro ceera B CIIEKTD.
; < [omy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnuie pabomul u onvimol.
;. MccnenoBanue 3aBUCMMOCTH yTJIa OTPAKEHUSI CBETOBOTO JIy4da OT yrJja MaJICHUSI.
< H3yueHne xapakTepUCTUK U300pKEHUS MTpeAMETa B INIOCKOM 3€pKalie.
= HccnenoBanue 3aBUCMMOCTH yTila MPEJIOMIIEHUSI CBETOBOTO JIyda OT yIJja MaJeHUs
Ha FPAHULE «BO31YX—CTEKIIO.
> [lonydyenune n3o0paxeHuit ¢ TOMOIILI0 COOMPAIOIIEH JTUH3HI.
Omnpenenenue GOKYCHOTO paCCTOSHUS U ONTHYECKON CUITBI COOMPAIOIICH JINH3HI.
OneITH IO PA3IOKEHHUIO OEJIOT0 CBETA B CIIEKT.
OnpITHl O BOCHPHATHIO I[BETA MPEIMETOB MPU WX HAOIIOJCHUU UYepe3 I[BETOBBIC
GUIBTPEL.
Pazngen 5. KBaHnToBBIC SIBJICHHS.
Onwitel  Pezepdopna u mmanerapnas mogens atoma. Mogenb atoma bopa.
Hcnyckanue u noryioneHne ceeta aromom. KBanTel. JInHedaTsie CIIEKTPHI.

PanuoaktuBHOCTh. Alb(da-, 6eTa- U ramma-usnydeHusi. CTpoeHue aToOMHOTO sijpa.
Hyxnonnas mozens aromHoro sapa. M3oronsl. PagnoaktuBHble npeBpaineHus. [lepuon
MoJIypacnajia aTOMHBIX SIAEP.

SnepHble peakiuu. 3aKOHbI COXPAHEHUS 3apsIAOBOTO U MAacCOBOTO YUCEN. DHEPrus
CBA3U aTOMHBIX saep. CBs3b Macchl M SHepruu. Peakuuu cuHTE3a W JCNEHUS SAEP.
Nctounuku sueprun CoJiHIa U 3BE3 /.

SnepHas sHepreTuka. JlercTBrs paAMOaKTUBHBIX U31y4YEHUN HA )KUBBIE OPraHU3MBI.

Hemoncmpayuu.

;. CHeKTpbl U3IIYyUYEHHUS U MOTJIOMICHHUS.
< CnexTpsl pa3IuvHbIX ra30B.
= CnekTtp BoJ0opo/a.



> HabOmtonenue TpekoB B kamepe Busbcona.
[. PaboTta cuérumka HOHU3UPYIOUIUX U3ITYyUYEHUH.
]. Perucrpanus nsiydeHus NpUpPOIHBIX MUHEPAJIOB U IIPOAYKTOB.
Jlabopamopnuie pabomul u onvimol.
;. HabOmroneHue CrijiolHbIX U IMHEHYaThIX CIEKTPOB U3TyUEHUSI.
< HccnenoBanne TpeKOB: M3MEPEHHME DHEPTMM YACTULBI IO TOPMO3HOMY IIyTH (II0
dboTorpadusim).
= V3MepeHue painoakTUBHOTO (OHA.

IToBTOPHUTEIBHO-00001IAI0IIHIT MOAYJIb.

[ToBTOpHUTENHEHO-0000IIAOIIMI  MOAYJb NpPEIHAa3HAYEH JUIsl CHUCTEeMaTH3alud |
000011IeHNs TPEIMETHOTO COJEPKAHUS M OIbITa JAESITEIbHOCTH, MPUOOPETEHHOIO MPHU
U3y4YEHUU BCEro Kypca (U3MKHU, a Takke HAJs MNOATOTOBKHM K OCHOBHOMY
roCyJJapCTBEHHOMY dK3aMeHY Mo (pu3uke AJjisi 00yqaroluxcs, BHIOPaBIINX 3TOT YUCOHBIM
peMeT.

[Ipy wW3ydYeHMM JAHHOTO MOIYJS PEATUu3yITCS U CUCTEMATU3UPYIOTCS BUIBI
NeSTENbHOCTH, Ha OCHOBE KOTOPBIX OOECIeYMBaeTCs JOCTH)KEHHME NPEIMETHBIX MU
MeTalnpeJMETHbIX MIAaHUPYEMBbIX pe3yJIbTaToOB 00yueHusd, Gopmupyercs
€CTECTBEHHOHAY4YHasl IPaMOTHOCTb: OCBOCHHUE HAyYHBIX METOJOB HCCIEAOBAHUS SIBJICHUI
HOPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBICHATH (PU3UUECKHUE SBJICHUS, TPUMEHSSA
NOJIyYEHHbIE 3HAHMS, pelIaTh 3aJa4H, B TOM YHUCJIE KAUECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMNMANBHO NEATENBHOCTHBIM XapaKTep JaHHOIO pa3zesia peaau3yercs 3a CYET
TOT'0, 4TO OOYYaOIIMECS BBIMOIHAIOT 3a/1aHUs, B KOTOPBIX UM IPEJIaraeTcs:

> Ha OCHOBE NOJIYYEHHBIX 3HAHUU PACMO3HABaTh U HAYYHO OOBSICHATH (PU3HUECKHUE
SBJICHUS B OKPY KAIOLLEW IPUPOJE U IOBCEIHEBHOM KU3HU;

> UCIOJIb30BaTh HAYYHbIE METObI UCCIIEIOBAHUS (PU3NUECKUX SIBJICHUI, B TOM YHUCIIE
JUTSl IPOBEPKHU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BHIBOJIOB;

> OOBSCHATH Hay4HbIE OCHOBBI Hau0oJiee BaXKHBIX JOCTHUKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMEp, NPAKTUYECKOTO HCIIOIb30BAHUS PAa3IMUHBIX MCTOYHUKOB
DHEPIrUM Ha OCHOBE 3aKOHA IIPEBpALICHUS M COXPAHEHUS BCEX W3BECTHBIX BUJIOB
DHEPIUN.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

N3yuenue (u3uku Ha ypoOBHE OCHOBHOIO O0IIEro oOpa3oBaHMs HAIpPaBiIEHO Ha
JTOCTH)KEHHE JHUYHOCTHBIX, METANMpEeJIMETHBIX U MpPEeAMETHBIX 00pa3oBaTelbHBIX
pe3yIbTaToB.

B pesynbrate m3yueHusi (U3MKH HA YPOBHE OCHOBHOTO OOIIETO OOpa3OBaHUS y
oOyuaroierocst OyayT cOpMUPOBaHbI CIEAYIOLIUE JINYHOCTHBIE PE3YJIbTAThl B YACTH:

1) mnaTpuOTHYECKOTO BOCIIMTAHMS:

— TMpOsBJIEHUE MHTEpEcCa K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUCKOMN
(bu3HYeCKO HayKH;

— HEHHOCTHOE OTHOUIEHHE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOT0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

— TOTOBHOCTb K AaKTUBHOMY Y4YacTHUIO B OOCYXXICHHHM OOIECTBEHHO 3HAYUMBIX U



ATUYECKUX NpPOOJeM, CBA3AHHBIX C NPAKTUUYECKUM NPUMEHEHHEM JIOCTUKEHUM
busuKy;

— OCO3HAHUE BaKHOCTU MOPAJIbHO-3TUYECKUX TPUHLIUIIOB B AEATEIBHOCTH YUEHOTO;

3) 3¢TeTHYECKOro BOCIIUTAHHUS:

— BOCTIPUATHE ICTETUUECKUX KA4eCTB (PU3NYECKON HAyKH: €€ TaApMOHUYHOTO MTOCTPOCHUS,
CTPOTrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IECHHOCTH HAYYHOTI'0 NIO3HAHMA:

— OCO3HaHUE IICHHOCTH (PU3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHs MHUpA,
OCHOBBI Pa3BUTHS TEXHOJIOIMH, BaXKHEUILIEW COCTABIISIIOIIEH KYJIBTYPBI;

— pa3BHUTHE HAYYHOU JTI0003HATEIBLHOCTH, MHTEPECA K UCCIIEA0BATENbCKON EATEIbHOCTH;

S) popmupoBaHus KyJbTYPBbI 310POBbS U IMOLMOHAJIBHOI0 0/1ar0NOJIyYHUs:

— OCO3HaHUE IIEHHOCTH 0e30MacHOro o0pasa >KM3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpE, BaXXHOCTH NpaBWJl O€30MACHOrO MOBEACHMS Ha TPaHCIOPTE, Ha JOpPOTrax, C
AIEKTPUUECKUM U TETJIOBBIM 000PYJJOBAaHUEM B JOMAIIIHUX YCIOBUSX;

— cpopMUPOBaHHOCTH HaBbIKa pedIeKCUU, IPU3HAHKE CBOETO MIpaBa Ha OMIMOKY U TaKOTO
K€ IpaBa y APYyroro 4eJioBEKa;

6) TPy10BOI0 BOCIIUTAHMS:

— aKTHBHOE Y4YacTHE B PEIICHNU IPAKTHUECKUX 3ajau (B paMKaX CeMbH, 00pa3oBaTeIbHON
OpraHu3alliy, TOpoJa, Kpas) TEXHOJIOTMYECKOM M COLMAJIbHON HAalpaBIEHHOCTH,
TPEOYIOIMUX B TOM YKCIIE U PU3NUECKUX 3HAHHM;

— UHTEpeC K MPAKTHUECKOMY U3YUYCHHIO MPOQECCHii, CBA3AHHBIX C (DU3HKOI;

7) IK0JIOru4eCKOro BOCIMTAHMS

— OpHUEHTalusi Ha NpUMEHEHHE (U3MYECKUX 3HAHUW NJs peuieHus 3ajad B 00JacTu
OKpY’KalIlel cpenpl, IUIAHUPOBAHUS IIOCTYNKOB W OLEHKH HX BO3MOYKHBIX
MTOCJEACTBUN JIJIS1 OKPYKAIOIIEH Cpe.Ibl;

— OCO3HAHUE TJI00ATLHOTO XapaKTepa SKOJOTUYECKUX POOJIEM U IMyTeH UX pelIeHUs;

8) amanTanun K N3MEHSIOUIUMCH YCJIOBUAM COLUAIBHON M NMPUPOIHON Cpebl:

— MOTPeOHOCTh BO B3aMMOJEHCTBUM TMPU BBITIOJHEHUU HCCIEAOBAHUM M TMPOEKTOB
(bu3HYeCcKoi HaNPaBIEHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSM JIPYTHUX;

— IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 NPAKTUUECKYIO AEATEIbHOCTD;

— MOTPeOHOCTh B (POPMUPOBAHWU HOBBIX 3HAHUHN, B TOM YHUCIE (POPMYIHPOBATH HJIEH,
MOHSATHUS, TUIIOTE3bI O PUBNIECKUX 0OBEKTAX U SABJICHUSX;

— OCO3HaHUE JAe(PHUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001acTH (QU3KKH;

— IUIAHUPOBAHKME CBOETO Pa3BUTHUS B MPUOOPETEHUU HOBBIX (PU3UUECKUX 3HAHUM;

— CTpPEMJIEHHE AaHAJIM3UPOBAaTh W BBISBIATH B3aUMOCBSI3U NTPHUPOJbI, OOIIECTBA H
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

— OLICHKa CBOMX JEHCTBUM C YUYETOM BIIHSIHUSA HA OKPYXKAIOLIYIO CPENY, BO3MOXKHBIX
r7100a1bHBIX ITOCIEICTBU.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbpTaTe ocBOEHHMS TporpamMmbl 1Mo (pU3MKEe Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOyuaromerocss OyayT copMuUpoBaHBI MeTanpeAMeTHbIE Pe3yJIbTaThl,
BKJTFOYAIOIIHE MTO3HABATEILHBIC YHUBEPCAIbHBIC yUeOHBIC ACHCTBUS, KOMMYHHKATHBHBIE
yHUBEpCAIbHBIC yIeOHBIC ICUCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YUeOHBIC IEHCTBHS.



Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUSA

Bba3oBble JJornuyeckue JelicTBUA:

>
>

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB (SIBJICHUN);
yCTAaHABJIMBATh CYIIECTBCHHBI TpPU3HAK KIaCCH(PUKAIIMU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M ITPOTUBOPEUHS B pacCMaTpUBAEMbIX (paKkTax, TaHHBIX
Y HaOJIIOJCHHSIX, OTHOCSIIIUXCS K (PU3NICCKUM SIBIICHHSIM;

BBISIBJISITh TIPUIMHHO-CJICJICTBEHHBIC CBSI3U MPH M3yYeHUU (DU3MUCCKHUX SBICHUN U
IPOIECCOB, JIeJaTh BBIBOJBLI C KCIIOJIB30BAHHEM JICIYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKJIFOUCHUH, BBIIBUTATh TUIIOTE3bI O B3aMMOCBS3SIX (PH3UUECCKUX BEITHUHH;
CaMOCTOSATENIbHO BBIOHMpaTh CIOCO0 pelleHus ydeOHOH (Qu3nyeckor 3ajauu
(cpaBHEHHE HECKOJIBKMX BapHaHTOB PEIICHHUs, BHIOOP HamOOJIee IMOIXOJIICTO C
y4ETOM CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTEPUCB).

Ba3oBble ucciienoBarejbcKkye AeCTBUSA:

>
>

MCIIOJIb30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKIUI MHCTPYMEHT TTO3HAHUS;
MPOBOJUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY TIIJIAHY OIBIT, HECJIOKHBIN
(U3UYECKHI KCIIEPUMEHT, HEOOJIBIIOE UCCISAOBAaHNE (PU3NUECKOTO SBIICHHUS;
OIICHMBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh MH()OPMAITUIO, TTOTYICHHYIO B X0O/I€
WCCJICIOBAHUSI WJT DKCIICPUMECHTA;

CaMOCTOSITENILHO (OpMyIUpOBaThH OOOOIIEHUS W BBIBOJBI MO pe3yJibTaTaMm
MPOBEIEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHNS;

MIPOTHO3UPOBATh BO3MOXKHOE JallbHEWIee pa3BUTHE (U3MYECKUX IPOIECCOB, a
TaK)KE€ BBIIBUTATh IMPEANOJIOKECHHSI 00 WX pPa3BUTHH B HOBBIX YCIOBUSAX U
KOHTEKCTaXx.

Pa6ora ¢ undpopmaunmeii:

>

>

MPUMEHSTh PA3IMYHbIE METOJbl, MHCTPYMEHTBI M 3alPOCHI MPU TOUCKE U OTOOpE
uH(OPMAIIUU WIN JAHHBIX C yYETOM NPEJIOKEHHON yueOHOM (pu3nuecKo 3a/1auu;
aHAJTU3UPOBATh, CHUCTEMATHU3UPOBATH M HHTEPHPETUPOBATH HHGPOPMAIHUIO
pPa3TUYHBIX BUIOB U (POPM IIPEICTABIICHNUS,

CaMOCTOSATEILHO BBHIOMPATHh ONMTHMABHYIO (HOpPMY Tpe/CTaBlIeHUs MHPOPMAINH U
WUTIOCTPUPOBATH PEIIaeMbIe 3a7a4d HECIOXKHBIMH CXEMaMH, JuarpaMMaM#, WHOU
rpauKoil U UX KOMOUHAIUSIMH.

KOMMyHI/lKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HCﬁCTBHH:

>

B XOJie¢ O0CyXJeHUsl yueOHOro marepuasna, pe3yJbTaToB J1abOpaTOpPHBIX padOT U
IIPOCKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOH TEMbl M BBICKA3bIBATh
U7CH, HaIleJICHHbIC Ha pEIICHHWE 3aJladyd M IOjIepXKaHue OJlaroKeaaTeIbHOCTH
OOIIIEHUS;

COTOCTAaBIISITh CBOM CYXACHUS C CYXKICHUSIMH JPYrMX YYacTHUKOB JIMajora,
OoOHapy’KUBaTh Pa3JINYUE U CXOACTBO MO3HIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX M MHUCHhbMEHHBIX TEKCTAX;

NyOJWYHO TIPEACTABIATH PE3YJbTAThl BBIMOJHEHHOTO (HU3UYECKOTO OIbITa
(9KCIIepUMEeHTa, UCCIIeI0BaHus, IPOEKTA);

MOHUMATh Y MCTOIL30BaTh MPEUMYIIECTBA KOMAHAHOW ¥ WHINBUYyIbHONH pPaOOThI



IpU peuIeHUU KOHKPETHOW Pu3nyeckoi mpoOiemsl;

> TOPUHUMATh LEIM COBMECTHOM AESTeNIbHOCTH, OPraHW30BBIBATH JCUCTBUS MO €€
JOCTHXKEHMIO: pacHpenensiTb poju, OOCyXIaTh IPOLECCHl U PE3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

> BBINOJIHATH CBOIO 4acTh pabOThl, TOCTUrasi KaueCTBEHHOI0 pe3yJjbTaTa MO CBOEMY
HaIIPaBJICHUIO U KOOPJAUHUPYSI CBOU JEHCTBUS C APYTUMU WICHAMHU KOMAH/IbI;

> OILICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMIMNA MPOAYKT MO KPHUTEPHUSIM,
CaMOCTOSITENTFHO C(HOPMYITHMPOBAHHBIM yUACTHUKAMU B3aUMOICHCTBHUS.

PerJIHTHBHbIe YHuBEpCaJdbHbIC yqeﬁﬂme I[eﬁCTBHH

Camoopranusanus:

> BBIBJIATH MPOOJIEMBI B JKM3HEHHBIX M YUYEOHBIX CUTyallUsX, TPEOYIOIUX s
petieHust PU3NYECKUX 3HAHUM;

> OPHUEHTHUPOBATHCS B PA3IMYHBIX MOAXO0JAX MPUHATUSA pelieHUuN (MHIUBUIYaIIbHOE,
NPUHATHE PELIECHUS B TPYIIE, IPUHITHE PEHICHUHN TPy );

> CaMOCTOSATENLHO COCTaBIIATHh AJNTOPUTM pEIIeHUs (PU3NYECKOW 3a/layu WIM IJIaHa
UCCJIEIOBaHUS C YYETOM HUMEIOIIUXCS PECypcOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh MpejiaraeMble BAPUAHTHI PELICHUN;

> JenaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJJIEKT:

> JlaBaTh aJICKBaTHYIO OIIEHKY CUTYallMH U MpeaiaraTh MjaaH €€ U3MEHECHUS;

> OOBICHATH MPUYUHBI JIOCTHXKEHUS (HEIOCTHMIXKEHMsS) PEe3yJbTAaTOB JEATEIbHOCTH,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

> BHOCHUTH KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBINOJHEHUS
(U3UYECKOTO0 HCCIEOBaHUS WM TPOEKTAa) Ha OCHOBE HOBBIX OOCTOSTENBCTB,
W3MEHMBIINXCSA CUTYallu, YCTAHOBJIEHHBIX OMUOOK, BOZHUKIINX TPYIHOCTEH;

> OIICHHBATh COOTBETCTBHE pE3yJIbTaTa IIEJIU U YCIOBUSM;

> CTaBUTh ceOs Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa WM JUCKYCCHM Ha
HAay4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYIroro;

> TpHU3HABaTh CBOE MPaBO Ha OMIMOKY MPHU perieHUuH (PU3NYECKUX 3a7a4 WU B
YTBEPKICHUAX HAa HAYyYHBIE TEMBI U TAKOE e MPaBo APYroro.

HPEIMETHBIE PE3YJIBTATDBI

K xoHnmy oOyueHus B 9 kJjacce mpeIMETHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE
JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHHIH:
> UCIOJIb30BaTh IMOHATHS: CHUCTEMA OTCYETA, MaTepUalbHAas TOYKa, TPACKTOPUS,
OTHOCHUTEJIBHOCTh MEXaHHWYECKOTO JABUXKEHUs, Aedhopmanus (ymnpyras,
IJIaCTUYECKAasi), TPEHHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh H
Neperpy3ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TENO, LIEHTP TAKECTU TBEPIOTO
Tela, paBHOBECHE, MEXAHMYECKHE KOJEOAaHHs M BOJHBI, 3BYK, HH(Qpa3ByK u
yIBTPA3BYK, 3JIEKTPOMArHUTHBIE BOJHBI, LIKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JAIbHO30PKOCTh, CHEKTPhl UCIYCKAaHUSA W MOIJIOLIEHUs, alibda,
0eTa- ¥ TaMMa-u31y4eHus, U30TOMbI, SJAEPHAS DHEPreTHKA;



pa3nuyarh SBJIEHUS (PaBHOMEpPHOE M HEPABHOMEPHOE MPSIMOJIMHEWHOE JBU)KEHUE,
PaBHOYCKOPEHHOE MpPSMOJUHENHHOE MABUXKEHHUE, CBOOOJHOE MajeHue Tel,
pPaBHOMEpPHOE JBMKEHUE 10 OKPYXHOCTH, B3aUMOJIEUCTBUE TE€J, PEaKTUBHOE
JBIKEHUE, KosebaTeabHOe IBIKEHUE (3aTyXaroliue U BhIHYKICHHbIE KOJIeOaHus ),
pe30HaHC, BOJHOBOE JIBUKEHHUE, OTpPaKEHHUE 3BYyKa, MNPAMOJHHEHHOE
pacnpoCTpaHeHHUe, OTPaXEHHE W INPEJIOMIIEHUE CBETa, II0JHOE BHYTPEHHEE
OTpa)K€HUE CBETA, pa3yiokeHHEe OeJoro CBeTa B CHEKTP U CI0KEHUE CIIEKTPaIbHBIX
LIBETOB, JUCIIEPCUSl CBETA, €CTECTBEHHAs pPaJuOaKTHBHOCTb, BO3HUKHOBEHHE
JMHENYaTOro CIEKTpa W3JIy4YeHMs) 10 OMHCAHUI0 MX XapaKTEpPHBIX CBOMCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JAaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3NYECKUX SBJICHUN B OKPYKAIOIEM MHPE
(B TOM umciie (U3NYECKHE SBJICHUS B NPHUPOJE: NPHIMBBI U OTIUBBI, JBUXCHHE
niaHer CoOJIHEYHOM CHCTEMBbl, PEaKTUBHOE JABMIKEHUE S>KUBBIX OPraHU3MOB,
BOCIIPUSITHE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHHE, CEICMUYECKUE BOJIHBI, IIyHAMU,
9X0, I[BE€Ta TeJ, ONTHUYECKUE SBIECHUS B MPHUPOJIC, OHOJOTHYECKOEe MAehCTBUE
BUJIUMOTO, YJIbTPa(UOJIETOBOIO U PEHTIC€HOBCKOTO W3IyYEHUM, €CTeCTBEHHBIN
PaaOaKTUBHBIN (OH, KOCMUYECKHUE JIyYH, PAIUOAKTUBHOE M3IIyYCHHE MPUPOJIHBIX
MUHEpAJIOB, ECWCTBUE PAMOAKTUBHBIX HM3JIYyYEHUIl HA OPraHU3M YEJIOBEKA), MpHU
TOM NEPEBOAUTH MPAKTUYECKYIO 3a/ady B yueOHYIO, BBIIEISATH CYIIECTBEHHBIC
CBOICTBA (TpU3HAKN) (PU3UUECKUX SBICHHM;

OMMUCHIBATh M3YYEHHBIE CBOICTBAa TEJl W (PU3MYECKUE SBIECHUSA, HUCIOJb3Yys
¢u3snueckre BEIUYHHBI (CpelHsAss U MIHOBEHHAas CKOpPOCTb Teja IMpHU
HEPaBHOMEPHOM JIBU)KEHUHU, YCKOPEHHE, MEPEMEIICHHUE, MMyTh, YIioBas CKOPOCTb,
CWJIa TPEHUS, CUJIa YIIPYTOCTH, CUJIA TSHKECTH, YCKOPEHUE CBOOOHOTO MaIeHHUs, BEC
Tena, HUMIYJbC Tela, HMIYJIbC CHJIbI, MEXaHuueckas paboTa M MOUIHOCTH,
NOTEHI[MAJIbHAsA JHEPrus Teja, NOJHSATOrO0 HaJ MOBEPXHOCTHIO 3E€MJIH,
NOTEHIMANbHAsT DHEPrusl CXKAaTOW MPYKUHBI, KUHETUYECKass SHEprus, IOoJIHas
MeXaHU4ecKasi SHEeprusi, MepuoJl U 4acToTa KoysieOaHUM, JIJTMHA BOJHBI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCThb CBETA, MOKA3aTeb MPEIOMIICHUS CPEIbl), MpHU
OMMCAHUM TPABUIBLHO TPAKTOBATh (PU3UYECKHM CMBICT HCIOJIb3YEMbIX BEIUYUH,
0003HaYeHUS U EAUHHUIB (PU3UUECKUX BEIUYHWH, HAXOJAUTH (POPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3MUYECKYIO BEITUYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH
rpaduKH U3yYEHHBIX 3aBUCUMOCTEH (PM3NUECKUX BEITUUNH;

XapaKTEepHU30BaTh CBOWCTBA TeN, (PU3MUECKUE SIBICHHUS U MPOLECCHI, HCIOIb3Ys
3aKOH COXPAaHEHHUS DJHEPTrUHU, 3aKOH BCEMUPHOrO TIATOTEHUS, NPUHIUI
CYNEpIIO3ULIMK CUJI, IPUHIUIT OTHOCUTENIbHOCTU ["anuies, 3akoHbl HploTOHA, 3aKOH
COXpaHEHUsI HMMITyJIbCa, 3aKOHBl OTPAXXEHUS U TMPEJIOMIICHHS CBETa, 3aKOHBI
COXpaHEHUs 3apsAJIOBOTO W MAacCOBOTIO YHMCEJ NPH SIACPHBIX PEAKIUSAX, MPU ITOM
JaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHAa M 3alKCHIBATH €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSICHATH (PU3UUYECKHE MPOIECCHl M CBOMCTBA TEJI, B TOM YUCIE U B KOHTEKCTE
CAUTyalUUld MNPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISBIATh MNPUYUHHO-
CJIEJICTBEHHbIE CBSA3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX IIaroB C OMOPOil Ha
2-3 W3y4YCHHBIX CBOWCTBA (M3MYECKUX SBJICHHUHA, (U3UYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;



pemath pacuy€THbIC 3a7adyu (ONMUpaIoIIMecss Ha CUCTeMy W3 2-3 ypaBHEHHH),
UCTIOJNB3YS 3aKOHBI M (POPMYJIBI, CBS3bIBAIOIINE (DU3MUECKHE BEIMUMHBI: HA OCHOBE
aHaM3a yCJOBUS 3a7auyM 3alMChIBATh KPATKOE YCJIOBUE, BBISIBISATH HEIOCTAIOLIUE
WIK W30BITOYHBIE JIaHHBIE, BBHIOMPATh 3aKOHBI W (OPMYJbl, HEOOXOIUMBIE IS
pelieHus, TPOBOJUTH PACUYEThl W OICHUBATH PEATUCTUYHOCTH TMOJYYEHHOTO
3HaueHUs (PU3NIECKOI BEITHMUUHBI;

pacrmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIINTh MPU TOMOIIM (PU3NIECKUX
METOJO0B, HMCIOJIB3Yys ONHCAHWE WCCIENOBAHUS, BBIACISATH MTPOBEPSIEMOE
MPEANOI0KEHNEe, OIEHNBATh MPABMWIHBHOCTD TOPSIKA TPOBEICHUS HMCCIICIOBAHUSA,
JIeNaTh BBIBOJIbI, HHTEPIIPETHPOBATH PE3YIbTATHl HAOIOACHHUHN U OIBITOB;
MPOBOJUTH OMBITHI TIO HAOMIOMECHUIO (U3MYCCKUX SBICHUM WIH (PU3NUECKAX
CBOMCTB Ten (M3ydeHue BTOpPOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHHS JHEPTHUH,
3aBHCHMOCTh Tepuojia KojeOaHWi MTPYKHMHHOTO MasTHHKAa OT MacChl Tpy3a H
KECTKOCTH TIPY)KWHBI M HE3aBUCHMOCTH OT aMIUIUTYAbl MaJblX KOJICOAaHUH,
NPsIMOJIMHEWHOE PacIpoCTpaHEHUE CBETa, passioKeHHEe OeJIoro cBeTa B CIEKTP,
U3y4YEHUE CBOMCTB M300pa)k€HUs B IUJIOCKOM 3€pKajie U CBOMCTB HM300pakKeHUs
npeaMeTa B cOOMparoleil JInH3e, HabJt0IeHUEe CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB
U3ITY4YEeHHS): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY W3 H30BITOYHOrO Habopa
00OpYyIOBaHUSI, OMHUCHIBATH XOJ ONBITA W €ro pe3yibTarhl, (POPMYITHPOBATH
BBIBOJIBL;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSMBIX MU3MEPEHUH, OMpPEaesisi CperHee
3HAYEHUE U3MEpsAEeMON BEIMYHMHBI (POKYCHOE pACCTOSHHUE COOMpAIOIIEH JIMH3BI),
000CHOBBIBATh BBIOOP CIIOC0Oa U3MEPEHUS (M3MEPUTEIHHOTO TPUOOpa);

IPOBOANTH MCCIIEOBAHNE 3aBUCUMOCTEN (U3NYECKUX BEITMYUH C UCIOJIB30BAHUEM
NPSIMBIX HW3MEpPEHUN (3aBHCHMOCTH ITyTH OT BPEMEHU TIPH PaBHOYCKOPEHHOM
IBWOKCHMM Oe3 HadajdbHOW CKOpPOCTH, MepHoja KoleOaHWH MaTeMaTHUeCKOTo
MasiTHUKA OT JJIMHbI HUTH, 3aBUCUMOCTH YTJia OTPAXXEHUS CBETA OT yIJIa MaJIeHUs U
yria MnpeJoMJeHHUs OT Yyriia THajJeHus): IMJIaHUPOBATh HCCIEIOBaHHUE,
CaMOCTOATENLHO COOUpPAaTh YCTAHOBKY, (UKCHPOBATH PE3YJIbTAThl MOJYyYEHHON
3aBUCUMOCTH (PU3MUYECKHUX BEJIIMYUH B BHUJIE€ TaOIHI] ¥ TPa(UKOB, I€TaTh BHIBOIBI 110
pe3ybTaTaM MCCIICOBAHUS;

MPOBOJUTh KOCBEHHBIC HM3MEpPEHUS (PU3NUYECKUX BEIMYUH (CpPEemHsISI CKOPOCTh U
YCKOpEHHE Tella MPU PaBHOYCKOPEHHOM JBI)KCHHH, YCKOPEHHE CBOOOIHOTO
najeHus, KECTKOCTh MPYKUHBI, KOIPPUITUEHT TPEHUS CKOJIBKEHUS, MEXaHMIECKast
paboTa W MOUIIHOCTh, YacTOTa M TNEPUOA KOJeOaHWH MaTEeMaTHUYECKOTO W
MPYKUHHOTO MasTHUKOB, ONTHYECKAas CHJIa COOMPAFOIICH JIMH3BI, paTlOaKTHBHBIN
¢OoH): TUTAHUPOBATh HW3MEPEHUs, COOMpATh JKCIEPUMEHTANBHYIO YCTaHOBKY W
BBITIOJIHATD U3MEPCHHUS, CIICYs MPEI0KEHHON HHCTPYKIIUU, BBIUHCIIATh 3HAYCHUE
BEJIMYMHBI W aHAJIU3UPOBATH IIOJYYEHHBIE pE3yJbTaTbl C Y4YETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHUN;

coOno1aTh TpaBWJia TEXHUKH OE30MaCHOCTH Tpu paboTre ¢ J1abopaTOpHBIM
000py1I0BaHUEM;

pa3nuyaTh OCHOBHBIC MPU3HAKKA M3YUYCHHBIX (DM3MUECKUX MOJENEH: MaTepuaabHas
TOYKa, AOCOTIOTHO TBEPIOE TEJIO, TOUCYHBIM MCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
IUTaHEeTapHAast MOJENb aTOMa, HYKJIOHHAsI MOZIeNTb aTOMHOTO SI/1pa;



XapaKTepu30BaTh MPUHLMIBI JACUCTBUS HM3YYEHHBIX NPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOpPOM HA HMX ONHUCAHHMS (B TOM 4YHUCJE: CIHIOMETP, TaTUUKH
IIOJIOKEHHUSI, PACCTOSIHUS M YCKOPEHHUs, pPaKeTa, HXO0JIOT, OYKH, IEPHUCKOII,
¢oroanmapar, ONTHUYECKHE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), ucnosnb3yst 3HaHUS O CBOWCTBAaX (PU3MUECKHUX SIBJICHUN U HEOOXOJIUMBbIE
¢duznyeckue 3aKOHOMEPHOCTH;

UCIOJIb30BATh CXEMbl M CXEMATHYHBIE PUCYHKM M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPHUTENIbHBIX NPUOOPOB U TEXHOJOTMUYECKHX MPOLECCOB IMpPHU
pelIeHNH y4eOHO-MPAKTUYECKUX 3a]ad, ONTHYECKHUE CXEMbl Uil MOCTPOEHUS
M300paXeHU B TIIOCKOM 3€pKajie U COOMparoIe JINH3E;

OPUBOJUTH MHPUMEPHl (HAXOAUTH HH(POpPMALHKIO O MpUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3MUYECKUX 3HAHUU B TMOBCEIHEBHOM KU3HU JUIsl OOECredeHHs
Oe3omacHOCTH MpU OOpalleHUH ¢ NpuOOpaMH M TEXHUYECKUMHU YCTpPOMCTBaMH,
COXpPAaHEHMSI 370pOBbsi U COOJIIOJACHUS HOPM HKOJOTMYECKOIO TOBEJICHUS B
OKpYXKaloIlEen Cpene;

OCYILECTBIATh NOUCK HHpopManuu (u3nueckoro conaepxkanus B HHTepHere,
CaMOCTOSITENILHO (POPMYJIUPYsl MMOMCKOBBIA 3alpoC, HAXOAUThH IYTH OIpPEIEICHHUS
JIOCTOBEPHOCTH TMOJyYEHHOM HH(POpPMAlMM HAa OCHOBE HUMEIOUIMXCSA 3HAHUM U
JOTOJTHUTENBHBIX UICTOYHUKOB;

UCIOJb30BAaTh IPH BBINOJHEHUU YYEOHBIX 3aJaHUU HAYYHO-IOMYJISAPHYIO
aUTepaTypy (PU3HUECKOro COAECp>KaHUs, CIPaBOUYHBIE MaTEpHalbl, PECYpChl CETH
WuTepHer, Bianerb NpuéMaMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CUCTEMBI B JIPYTYIO;

CO37aBaTh COOCTBEHHBIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMaIMU U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOrO COAEpKaHUA, MyOIMYHO
NPECTABIATh PE3YJIbTATHI MPOSKTHOM MM MCCIIEA0BATEIbCKON ACSITENIbHOCTH, MPU
TOM TIPAMOTHO MWCIOJIb30BaTh H3YYEHHBIM INOHATHWHBIA anmapar H3y4aeMoro
pazznena (U3MKM U CONPOBOXKAATh BBICTYIUIEHHE IMpe3eHTaluueil ¢ y4yérom
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHUE
9 KJIACC

HasBanue paznenoB u tem KomnuecTBo vacoB OnexTpoHHBbIE (LIU(PPOBLIE)
IIPOrpaMMbI 00pa3oB. pecypcsl

Bcero | Kourponen | JlabopaTopH
bIe pabOTHl | bI€ pabOTHI

Pa3zgen 1. Mexannueckue AiBJICHUA

1.1 |Mexanudeckoe IBMIKCHUC U 11 0 1 bu6mmoreka [JOK
CITOCOOBI €T0 OITMCAHMS https://lesson.edu.ru/03/09

1.2 |B3aumopeiicTBue Tel 20 1 2 bu6mmoreka [JOK
https://lesson.edu.ru/03/09

1.3 |3akoHbI COXpaHEHUS 10 0 0 bubmmoreka [{JOK

https://lesson.edu.ru/03/09

Uroro no pazaeny 41



https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09

Pa3gen 2. MexanndecKkue KoJ1e0aHus U BOJHDBI

2.1 |Mexannyeckue KojieOaHus 7 0 1 bu6moreka [IOK
https://lesson.edu.ru/03/09
2.2 |MexaHu4ecKue BOIHbBI. 3BYK 8 1 0 bub6muorexa [IOK
https://lesson.edu.ru/03/09
Uroro no pazaeny 15
Pa3nen 3. DieKTpoMarHuTHoOE MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI
3.1 | DnekTpoMarHuTHOE MOoJIE U 6 0 0 bu6mmoteka [{JOK
AIEKTPOMATHUTHBIE BOJIHBI https://lesson.edu.ru/03/09
Utoro no pazneny 6
Pa3pnen 4. CBeroBbIe ABJICHUS
4.1 |3akoHBI paclipOoCTpaHEHUs 6 0 0 bu6mmoreka [{JOK
CBETa https://lesson.edu.ru/03/09
4.2 |Jlun3bl v onTHueckue npudopel | 7 0 1 bubnuoreka [IOK
https://lesson.edu.ru/03/09
4.3 | Paznoxenue 6€50ro cBeTa B 2 0 0 bubmmoreka [{JOK
CIIEKTP https://lesson.edu.ru/03/09
Uroro no pazaeny 15
Pa3nen 5. KBanToBbIe siBJIEHUSA
5.1 |HMcnyckaHue u norjolieHue 3 0 0 bu6mmoreka [{JOK
CBETa aTOMOM https://lesson.edu.ru/03/09
5.2 | CtpoeHune aTOMHOTO sijipa 6 0 0 bubnuoreka IIOK
https://lesson.edu.ru/03/09
5.3 | SlnepHble peakuuu 7 2 1 bubmmoreka [{JOK
https://lesson.edu.ru/03/09
Htoro no pasneny 16
Pa3nes 6. [loBTOpuTEabHO-0000111a101IMIT MOXYJIb
6.1 |TloBTOpenue u 0600IICHIE 9 0 0
coJiep:kaHus Kypca (GU3HKH 3a
7-9 kiaccel
Wroro no pazneny 9
OBHIEE KOJIMYECTBO 102 4 6

YACOB 11O TIPOTPAMME
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https://lesson.edu.ru/03/09

KAJIEHIAPHO-TEMATHYECKOE INIAHUPOBAHUE

9 kiacc
Ne Tema ypoka Kou-Bo 0P, HOP
4acoB
1 | Mexanunueckoe qBuxkeHHe. MaTepuanbHas TOuKa 1 bubnmnorexa [JOK
https://lesson.edu.ru/03/09
2 | Cucrema orcuera. OTHOCUTEIHBHOCTh MEXaHHYECKOTO 1 but6mmoreka [{OK
IIBUKEHUS https://lesson.edu.ru/03/09
3 | PaBHOMEpHOE NPSIMOJTMHEUHOE IBUKEHUE 1 bubnuotexa [JOK
https://lesson.edu.ru/03/09
4 | HepaBHOMepHOE NpsIMOJIMHENWHOE ABMKeHUE. CpeaHss u 1 bubmuoteka [IOK
MT'HOBEHHAsl CKOPOCTh https://lesson.edu.ru/03/09
5 | IIpasMonuHEeHOE paBHOYCKOPEHHOE ABUKECHHUE. 1 bubnuorexa [JOK
YckopeHue https://lesson.edu.ru/03/09
6 | CkopoCTh NPSIMOJIMHEHHOTO PABHOYCKOPEHHOTO 1 bubnuorexa [JOK
nBokeHus. ['paduk ckopocTu https://lesson.edu.ru/03/09
7 | JJabopaTopHas pabora «OnpeneneHrne yCKOPEHHS Tela 1 bubmuorexa [JOK
NpY paBHOYCKOPEHHOM JIBHKEHHUH TI0 HAKJIIOHHOM https://lesson.edu.ru/03/09
TJIOCKOCTHD)
8 | Pemenue 3aay mo oCHOBaM KMHEMaTHKU 1 bubnuotexa [JOK
https://lesson.edu.ru/03/09
9 | CBoOoaunoe magenune tei. OneiTe! [ annnes 1 but6mmoreka [{OK
https://lesson.edu.ru/03/09
10 | PaBHOMEpHOE ABMXKEHUE IO OKPYKHOCTH. [lepnon n 1 bubmuoteka [IOK
yacToTta oOparieHus. JInHelHas U yrioBasi CKOPOCTH https://lesson.edu.ru/03/09
11 | LleHTpOoCTpeMUTENBHOE YCKOPEHHUE 1 bubnuorexa [JOK
https://lesson.edu.ru/03/09
12 | IlepsBeiit 3akoH HetoToHa. BexkTop cuiibl 1 bubnuorexa [JOK
https://lesson.edu.ru/03/09
13 | Bropoii 3akon HetoToHa. PaBHOIEMCTBYIOIIIAS CHIT 1 but6mmoreka [JOK
https://lesson.edu.ru/03/09
14 | Tperwnii 3akoH HeroToHa. Cynepno3unus cui 1 bu6muoreka [IOK
https://lesson.edu.ru/03/09
15 | Pemenue 3aay Ha npuMeHeHUe 3aKOHOB HbroToHa 1 bu6nuoreka [JOK
https://lesson.edu.ru/03/09
16 | Cuna ynpyroctu. 3akoH ['yka 1 bubnmoreka [JOK
https://lesson.edu.ru/03/09
17 | Pemenue 3agau o reme «Cuna ynpyroctim» 1 bubmmorexa [IOK
https://lesson.edu.ru/03/09
18 | JlabopaTopHas pabora «OnpeneneHne KECTKOCTH 1 bubnmorexa [JOK
MIPY>KUHBD) https://lesson.edu.ru/03/09
19 | Cuna tpenus 1 bubnuorexa [JOK
https://lesson.edu.ru/03/09
20 | Pemenue 3anau o reme «Cuia TpeHUsD 1 bubnuoteka [{IOK
https://lesson.edu.ru/03/09
21 | JIabopaTtopHas pabora «Ormpeaenenue koddduunenrta 1 bu6muoteka [IOK
TPEHUS CKOJIBKEHUS» https://lesson.edu.ru/03/09
22 | Pemenne 3agau mo Teme «3akoHsl Herorona. Cuna 1 but6mmoreka [{OK
ynpyroctd. Cusa TpeHus https://lesson.edu.ru/03/09
23 | Cuna TSKECTH U 3aKOH BCEMUPHOTO TATOTEHHS. 1 bubnuorexa [JOK

YckopeHne cBOOOIHOTO NaICHUS

https://lesson.edu.ru/03/09
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24 | Ypok-koH]pepeHuus «/[Bmxenue Tea BOKpyr bubmumorexa [IOK
rpaBUTalMOHHOTO HeHTpa (CoHeyHast cucTemMa). https://lesson.edu.ru/03/09
["amakTukm»

25 | Pemenune 3amay no teme "Cuia TSDKECTH U 3aKOH but6mmoreka [JOK
BCEMHPHOTO TSATOTEHUS" https://lesson.edu.ru/03/09

26 | llepBast kocMHuueckasi CKOpocTb. HeBecomocTs u bubnuoreka [JOK
neperpys3Ku https://lesson.edu.ru/03/09

27 | PaBHOBecue MaTepHaIbHOH TOYKH. AOCOIOTHO TBEPAOE bubmuorexa [JOK
Teso. PaBHoBecHe TBEPAOTO TeNa ¢ 3aKPETIIEHHON OChIO https://lesson.edu.ru/03/09
BpallleHus

28 | MomeHT cuitbl. LleHTp TsxecTH bubnmnorexa [JOK

https://lesson.edu.ru/03/09

29 | Pewenue 3ama4 mo teMe «MoMeHT cuibl. LleHTp but6mmoreka [{OK
TSHKECTH https://lesson.edu.ru/03/09

30 | OGobmeHue 1o pazaeny «MexaHndecKkoe JBUKEHHE. bubnuotexa [JOK
BsanmMonencTBre Te https://lesson.edu.ru/03/09

31 | Konrponbhas padora Nel mo teme «MexaHudeckoe bubnuorexa [JOK
JBIDKeHNe. B3auMoneiictBue Tem. https://lesson.edu.ru/03/09

32 | Umnynasc Tena. UMmysibe cuiibl. 3aKOH COXpaHEHUS bubnuorexa [JOK
UMITYJIbCa. YIIPYTroe U HEYIPYTroe B3auMOACHCTBHE. https://lesson.edu.ru/03/09

33 | Pemenue 3a1a4 o TeMe «3aKOH COXPaHEHUS UMITYJIbCay. bubmuorexa [JOK

https://lesson.edu.ru/03/09

34 | Ypok-koH(pepeHuus «PeakTuBHOE ABM)KEHHE B IPUPOJIE bu6muoreka [IOK
Y TEXHUKEY. https://lesson.edu.ru/03/09

35 | Mexanuueckasi paboTa U MOLTHOCTb. bub6muoreka [IOK

https://lesson.edu.ru/03/09

36 | Pabota cuibl TSXKECTH, CUIIBI YIIPYTOCTH U CHUJIBI TPEHHUS. bu6mumorexa [IOK

https://lesson.edu.ru/03/09

37 | Pemienue 3a1a4 Ha pacuyeT MEXaHUYECKON paboTHI, bubmmoreka [IOK
MOII[HOCTH. https://lesson.edu.ru/03/09

38 | CBs3b sHepruu u padoThl. [loTeHIIManbHas SHEPTHs. bubnmorexa [JOK

https://lesson.edu.ru/03/09

39 | Kunernueckast sHeprus. Teopema 0 KHHETHUECKOMN bubnmnorexa [JOK
SHEPTHH. https://lesson.edu.ru/03/09

40 | 3akOH COXpaHEHHUS SHEPTHH B MEXAHUKE. bubmuotexa [JOK

https://lesson.edu.ru/03/09

41 | Pemienue 3a1a4 Ha pacyeT MEXaHUUYECKOU IHEPTHUH. bubmuoteka [IOK

https://lesson.edu.ru/03/09

42 | KonebaTenbHoe IBUKEHUE U €TI0 XapaKTEPUCTUKHI bubmuoteka [IOK

https://lesson.edu.ru/03/09

43 | 3aryxaromue Kosie0anus. BeiHyXIeHHBIC KOJICOaHMS. but6mmoreka [JOK
Pe3onanc. https://lesson.edu.ru/03/09

44 | MaremMaTU4YECKUI U IPY>KUHHBIA MasTHUKH. bubnuorexa [JOK

https://lesson.edu.ru/03/09

45 | Ypok-uccienoBanue «3aBUCUMOCTD Mepro/ia KojiebaHui but6mmoreka [JOK
OT YKECTKOCTHU MPY>KUHBI M MACCHI TPY3a». https://lesson.edu.ru/03/09

46 | IlpeBpalieHue SHEPTUU MPU MEXAHUYECKUX KOJICOAHUSAX. bu6muoreka [IOK

https://lesson.edu.ru/03/09

47 | JJabopaTtopHas pabota «IIpoBepka HE3aBUCUMOCTH bubnmnorexa [JOK

nepuojia KojaebaHuii rpy3a, MOIBEIICHHOTO K HUTH, OT
MacChl Tpy3a».

https://lesson.edu.ru/03/09
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48 | Pemenue 3ama4 1mo reme «MexaHUYECKHUE KOJICOaHUSD. bubmuoreka [JOK

https://lesson.edu.ru/03/09

49 | MexaHuudeckure BoJiHbL. CBONCTBA MEXaHWYECKUX BOJIH. bubmuoreka [JOK
[TpoonbHBIC ¥ TOTIEPEYHBIE BOJIHBI https://lesson.edu.ru/03/09

50 | Ypok-koHpepenius «MexaHnueCKrue BOJIHBI B TBEPAOM bubnmorexa [JOK
tene. CelicMUYecKue BOJIHBDY. https://lesson.edu.ru/03/09

51 | 3Byk. PacnipocTpanenue u oTpakeHue 3ByKa. bubnuorexa [JOK

https://lesson.edu.ru/03/09

52 | Ypok-uccnenoBanue «HabmroneHne 3aBUCUMOCTH bubmuorexa [JOK
BBICOTHI 3BYKa OT YaCTOTBI). https://lesson.edu.ru/03/09

53 | 'poMKOCTB 3ByKa M BBICOTA TOHA. AKYCTHYECKUHN bubnuotexa [JOK
pE30HAHC. https://lesson.edu.ru/03/09

54 | Ypok-koHbpepeHIus «YIbTpa3ByK U HHGPa3BYK B bubnuorexa [JOK
OPUPOJE U TEXHUKEY. https://lesson.edu.ru/03/09

55 | O600menue o pazueny «MexaHudecKkrue KojaeOaHus u bubnuorexa [JOK
BOJTHBIY. https://lesson.edu.ru/03/09

56 | KonTponbsHas pabota Ne2 mo teme «MexaHnuecKue bubnuorexa [JOK
KOJICOAHUS ¥ BOJTHBD). https://lesson.edu.ru/03/09

57 | DAEKTpOMAarHUTHOE MOJIe. DIEKTPOMArHUTHBIEC BOJIHBI. bubmuorexa [JOK

https://lesson.edu.ru/03/09

58 | CBoiicTBa 31EKTPOMAarHUTHBIX BOJIH. bu6muoreka [IOK

https://lesson.edu.ru/03/09

59 | Ypok-koHpepenuus «llIkana 3meKTpoMarHuTHBIX BOJIH. bub6nuorexa [IOK
Hcrnonp30BaHne 3I€KTPOMArHUTHBIX BOJH JJIST COTOBOM https://lesson.edu.ru/03/09
CBSI3H.

60 | Ypok-uccinenoBanue «M3yueHue CBOMCTB bubnuorexa [JOK
3JIEKTPOMArHUTHBIX BOJH C TOMOIIII0 MOOMIIBHOTO https://lesson.edu.ru/03/09
tenedoHay.

61 | Pemienue 3aiay Ha onpeaeneHne 4acTOThl U JUTHHbI bubnmoreka [JOK
AJICKTPOMArHUTHON BOJTHBI. https://lesson.edu.ru/03/09

62 | DnekTpoMarHuTHas npupoja ceera. CKopocTh CBeTa. bubnmorexa [JOK
BonHoBbIe CBOMCTBA CBETA. https://lesson.edu.ru/03/09

63 | Ucrounuku cBera. [IpsimonuHeiiHOe paciipocTpaHeHne bubnmnorexa [JOK
ceera. 3atmenust Comaia u JIyHbI. https://lesson.edu.ru/03/09

64 | 3akoH oTpaxxeHus cBeTa. 3epkana. Pemenue 3axayd Ha bubmuotexa [JOK
MOCTPOCHUE OTPAXKEHHOTO JIy4a P OTPAKECHHH. https://lesson.edu.ru/03/09

65 | [Ipenominenue cBeta. 3aKOH MPETIOMIICHHS CBETA. bubnuotexa [JOK

https://lesson.edu.ru/03/09

66 | IlomHOE BHYyTpEeHHEE OTpaxeHue cBera. Mcnob3zoBanue bubnuorexa [JOK
MOJTHOTO BHYTPEHHETO OTPa)KEHUS B ONTUYECKHX https://lesson.edu.ru/03/09
CBETOBOJIAX.

67 | Ypok-koHdpepenius «Vcrmonp30BaHe MOJHOTO bubnmoreka [JOK
BHYTPEHHETO OTPaYKEHHUS: CBETOBO/IbI, ONITHKO https://lesson.edu.ru/03/09
BOJIOKOHHASI CBSI3b).

68 | Pemenue 3aa4 o TeMe «3aKOHbI OTPAKEHUS U but6mmoreka [JOK
NPEJTOMIICHUS CBETAY. https://lesson.edu.ru/03/09

69 | JIuazel. OnTHYecKas CUiia JIMH3bI but6mmoreka [JOK

https://lesson.edu.ru/03/09

70 | TlocTpoeHune u300paskeHUH B JIMH3aX bu6muoreka [IOK

https://lesson.edu.ru/03/09

71 | Pemenue 3anay no teme «JIuH3bD) bubmmoreka [JOK
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72 | JlabopaTtopHas pabota «Onpenenenne HOKyCHOTO bubnuorexa [JOK
pPacCTOSIHUSL M ONTUYECKON CHIIbI COOMPAIOIIEH JINH3bD) https://lesson.edu.ru/03/09

73 | Ypok-koHpepeHius «OnTHuIecKrue JTUH30BbIE TTPHUOOPHD» bubnuoreka [JOK
https://lesson.edu.ru/03/09

74 | I'na3 Kak onTUYeCKasi CUCTeMa. 3peHue bubmuorexa [JOK
https://lesson.edu.ru/03/09

75 | Hedextol 3penus. Kak coxpaHuTh 3peHue bu6mmoreka [IOK
https://lesson.edu.ru/03/09

76 | Paznoxenue 6enoro ceera B ciektp. OnbiTel HploTOHA. bu6nuoreka [IOK
CrokeHue CeKTpaIbHBIX I[BETOB. Jlucnepcust cBeTa https://lesson.edu.ru/03/09

77 | OnbiTel Pesepdopra u mnaneTapHas Moieb aToma bubnmoreka [JOK
https://lesson.edu.ru/03/09

78 | [loctynartel bopa. Mogens aroma bopa bubnmoreka [JOK
https://lesson.edu.ru/03/09

79 | Ucnyckanue u noryomnieHue cBera atomoM. KBaHThI. bubnmnorexa [JOK
JluneityaTeie CIIEKTPHI https://lesson.edu.ru/03/09

80 | Ypok-npaktukym «HaOmroeHne CieKTpoB UCITy CKaHUS. bubnuorexa [JOK
https://lesson.edu.ru/03/09

81 | PagnoakTUBHOCTE U €€ BUIBI bu6mmorexa [IOK
https://lesson.edu.ru/03/09

82 | Crpoenue atomHOTO sipa. HykimonHass Moaenb bubnuotexa [JOK
https://lesson.edu.ru/03/09

83 | PagunoaktuBHBIE TTpeBpalenus. M3otomnsl bubnuorexa [JOK
https://lesson.edu.ru/03/09

84 | Pemenue 3amay no teme «PagnoakTHBHEBIE but6mmoreka [JOK
npeBpanieHus». [leproxa nomypacnana. https://lesson.edu.ru/03/09

85 | Ypok-koHbpepeHius «PaaroakTUBHBIE U3TyUYCHUS B bubnuorexa [JOK
OPUPOAE, METUIIHE, TEXHUKE) https://lesson.edu.ru/03/09

86 | SlnepHble peakiyu. 3aKOHBI COXPAHEHUS 3apsiI0OBOTO U bubmuorexa [JOK
MacCOBOTO YHCE https://lesson.edu.ru/03/09

87 | OHeprus cBs3u aTOMHBIX s1ep. CBsI3b MacChl U SHEPTUH. bu6muoreka [IOK
https://lesson.edu.ru/03/09

88 | Pewmenue 3anau no teme «SnepHble peakuumn» bu6nuoreka [IOK
https://lesson.edu.ru/03/09

89 | Peakuuu cuHTe3a u aeneHus saep. MicrouHuku sHeprun bubmmorexa [IOK
CoJHma u 3BE31. https://lesson.edu.ru/03/09

90 | JlabopatopHas pabora «3yueHue neneHus sapa aroma bubnmoreka [JOK
ypana 1o ¢hororpaduu TPEKOBY. https://lesson.edu.ru/03/09

91 | Ypok-koHdpepenuus «SAnepuas snepreruka. JleiicTBust bubnmoreka [JOK
PaAMOAKTUBHBIX M3TYYECHUHN Ha )KMBBIC OPTaHU3MBbI» https://lesson.edu.ru/03/09

92 | O6o01eHue 10 pazaesiaM « DIEKTPOMArHUTHOE TOJIE. bubnuorexa [JOK
DJIeKTpOMarHUTHBIC BOJHBI. KBaHTOBBIE SIBJICHUS https://lesson.edu.ru/03/09

93 | Kontponbnas pabota Ne3 mo TeMe «DIeKTpOMarHuTHOE bubmuorexa [JOK
110J1€. DJIEKTPOMAarHUTHBIE BOJIHBI. KBAaHTOBBIE SIBICHUS» https://lesson.edu.ru/03/09

94 | [loBTopenue o6o0menne. Perenue pacueTHbIX U bubnuotexa [JOK
KayeCTBEHHBIX 3a/1a4 MO0 TeMe «3aKOHBI IBIKEHUSD). https://lesson.edu.ru/03/09

95 | [loBTOpenue o6obmeHre. Permenne pacueTHBIX U bubnuorexa [JOK
KauyeCTBEHHBIX 3a/1a4 Mo Teme «B3anmoneiicTBue tem. https://lesson.edu.ru/03/09

96 | [ToBTOpeHue o6obmEeHre. Pemenne pacueTHRIX U bubnuorexa [JOK

Ka4€CTBCHHLBIX 3aaa4 110 TEMC «TennoBnie IIPOLICCCh»

https://lesson.edu.ru/03/09



https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09
https://lesson.edu.ru/03/09

97 | lloBTopenue o6o61IeHNE. Penienre pacyeTHbIX U 1 bubmumorexa [IOK
KauecTBeHHBIX 3a1a4 o Teme «KII1/] TermoBsx https://lesson.edu.ru/03/09
JBUTATEJIEH.

98 | [ToBTOpeHue 0600mEeHNe. Perenne pacueTHRIX U 1 bubnuorexa [JOK
KaueCTBEHHBIX 3a7a4 1mo Teme «KI1/] https://lesson.edu.ru/03/09
AJIEKTPOYCTAHOBOKY.

99 | IloBTOpenue o6obmeHNEe. PaboTa ¢ TeKCTaMU 110 TeEMe 1 bubmmoreka [JOK
«3aKOHBI COXPAHEHHUS B MEXaHHUKE) https://lesson.edu.ru/03/09

100 | IToBTOopenue o6o0Imenue. Pabora ¢ TekCTaMu 1O TeMe 1 bubnmnorexa [JOK
«Konebanus v BOJIHBD) https://lesson.edu.ru/03/09

101 | TToBrOopenue o6o0meHue. Pabora ¢ Tekcramu 1o TeMe 1 bubnmnorexa [JOK
«CBeTOBbI€ SIBIICHUSD) https://lesson.edu.ru/03/09

102 | TloBropenue o6o0menne. Pabora c Tekcramu 1o TeMe 1 bubmuoteka [IOK
«KBanToBas u siaepHast puzuxay https://lesson.edu.ru/03/09
HUTOI'O: 102

HNPOBEPAEMBIE IPE/IMETHBIE PE3YJBbBTATBI OCBOEHUA

OCHOBHOM OEPA3OBATEJBHOM IPOT'PAMMBI

OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
MPOBEPSIEMOr0
pe3yJbTara

IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTAThHI 0CBOEHHSI OCHOBHOI 00pa3oBaTeiLHOM
NporpamMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BAaTh IIOHATHUA

1.2

pasinyaTh SBJICHUS 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIONTUX JIaHHOE (PU3UIECKOE SIBJICHUE

1.3

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3UYECKUX SBICHUN B OKPYKAIOIIEM MUPE, B
TOM YHclie (PU3UIECKUE SBIICHUS B IIPUPOJIC, TIPH ITOM MEPEBOAUTH MPAKTUICCKYIO
3a/1a4y B yueOHYI0, BBIICTSTh CYIIECTBEHHbBIE CBOMCTBA (IPU3HAKH) (PHU3UIECKIX
SIBJIEHUU

1.4

OTMCHIBATh H3YUYCHHBIE CBOMCTBA Te U (PM3NUYECKHE SBICHUS, UCTIONB3Ysl (pru3nyeckue
BEJIMYMHBI, IPU ONHMCAHUM MPABUIBHO TPAKTOBATh (PU3HMUECKUI CMBICT UCIIOIb3YEMbIX
BEJINYHH, 0003HAYCHUS U €TUHHIIBI (PU3HMUECKUX BEIUYHH, HAXOIUTH (DOPMYIIBL,
CBSI3bIBAIOIME JTAHHYIO (PU3NYECKYIO BEJIMUUHY C APYTUMH BEIMUYUHAMHU, CTPOUTH
rpaduKy H3yYeHHBIX 3aBUCUMOCTEN (PM3NYECKUX BETUUINH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUYECKHE SBICHUS U POLECCHI, UCIIOIb3YSI
U3yUYCHHBIE 3aKOHBI, IPU 3TOM J]aBaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA U
3aIlMCBIBATh €T0 MATEMAaTUYECKOE BhIPAXKEHUE

1.6

O0OBACHITH (U3HUECKHUE TIPOIECCHI M CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE
CUTYalUi NPAKTUKO-OPUEHTUPOBAHHOIO XapaKTePa: BBIABIIATH IPUUYUHHO-
CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 | — 2 JIOTHYECKUX MIaroB C TOMOIIBI0 1
— 2 U3YYEHHBIX CBOMCTBA (PM3NYECKUX SBIECHUH, (PU3NUECKHUX 3aKOHA WIIN
3aKOHOMEPHOCTH

1.7

pewath pacyéTHble 3aauu B 2 — 3 1eCTBUS, UCIIOJb3YsI 3aKOHBI U (POPMYJIBI,
CBs3bIBAIOLIME (PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHaJIM3a yCJIOBUS 3a7aun
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3alMCBIBATH KPATKOE YCIOBUE, BBIABIATL HEAOCTATOK JaHHBIX [UIS PELICHUS 3a1a4H,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOAMMBIE JUIsl €€ pelIeHHs], TPOBOIUTH PACUEThI U
OLIEHUBATh PEATTMCTUYHOCTD MOJYYEHHOTO 3HAUCHUS (PU3NUECKON BEIMUUHBI

1.8

pacrno3HaBaTh MPOOIEMbl, KOTOPbIE MOYKHO PEIIUThH IIPU MOMOILIN PU3NYECKUX
METOJIOB, UCIIOJb3Ys OIMCAHUE UCCIIEOBAHHUs, BBIACIIATH IIPOBEPAEMOE
IIPEATOIO0KEHNE, OLIECHUBATD MIPABUILHOCTD NOPAIKA IPOBEAEHUS UCCIIEA0BAHMS,
JieTIaTh BBIBO/IbI, HHTEPIPETUPOBATH PE3YJIbTATHI HAOIIOAECHUH U OIIBITOB

1.9

IPOBOJUTH OIIBITHI IT0 HAOIOICHUIO (PU3UYECKHX SIBICHUHN WM (PU3HYECKIX CBOHCTB
TeJI: CAMOCTOSTENILHO COOMPATh YCTAHOBKY U3 N30BITOYHOIO Habopa 060pyA0BaHMs,
OTIMCBIBATH XOJI OIBITA M €T0 PE3yNIbTaThl, (POPMYINPOBATH BHIBOIBI

1.10

IPOBOJUTH IIPU HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTIpeIeisist CpeiHee
3HAYCHHE U3MEPSIEMOii BeTUUMHBI ((DOKYCHOE PACCTOSTHUE COOMPAIOIIIEH JTHH3bI),
000CHOBBIBAThH BBIOOP CIIOC00a M3MEpEHUS (M3MEPUTEIBHOTO IPUOOopa)

MPOBOJUTD UCCIIEIOBaHUE 3aBUCUMOCTEN (DU3NYECKUX BETMYHMH C UCTIOIb30BAHUEM
NPSMBIX U3MEPEHHIA: TUIAHUPOBATh UCCIICOBAHHUE, CAMOCTOSTENILHO COOMPATh
YCTaHOBKY, (UKCHUPOBATH PE3YJIbTAThl HOJYUYEHHOM 3aBUCUMOCTH (PU3NYECKUX
BEJINYMH B BUJIE TaOIHIIbI rpa)uKOB, ENIaTh BHIBOIBI IO Pe3yJIbTaTaM MCCIIEIOBAHUS

1.12

HPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIMUYUH: IJIAHUPOBATh U3MEPEHMUS,
coOupaTh HIKCIIEPUMEHTATIBHYIO YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIIEAys
[IPENJI0KECHHOW HHCTPYKLUHU, BEIYUCIIATh 3HAYCHUE BEJIMUYUHBI U aHAIU3UPOBATh
IIOJIyYEHHBIE PE3YJIbTAThI C YYETOM 3aIaHHON NIOTPELTHOCTH U3MEPEHUI

1.13

cOOJIFOIaTh MPaBUJIa TEXHUKU 0€30MaCHOCTH NIPU paboTe ¢ J1abOpaTOPHBIM
00opy10BaHHEM

1.14

pas3iindaTb OCHOBHBLIC ITPHU3HAKH U3YYCHHBIX (I)I/I3I/I‘-I€CKI/IX MOIICJIGP'IZ MaTcepHraJibHasA
TOYKa, a0COJIFOTHO TBép,Z[OC TEII0, TOYECYHBIM NCTOYHHK CBCTa, JIY4, TOHKas JIMH34,
IJ1aHeTapHad MOACIIb aTOMa, HYKJIOHHad MOACJIb aTOMHOTO dJpa

1.15

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3YUYEHHBIX PUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPOY Ha WX OMUCAHUS, UCTIONB3YsI 3HAHUS O CBOMCTBAX (U3UUECKUX
SIBJICHU U HEOOXOUMBbIC (PU3NUECKIE 3aKOHOMEPHOCTH

HCIIOJIB30BATh CXCMbI U CXCMATUYHBIC PUCYHKH N3YYCHHBIX TCXHUYCCKUX YCTPOﬁCTB,
U3MEPHUTENIBHBIX PUOOPOB U TEXHOJIOTHYECKUX MIPOLIECCOB MPH PELICHUH yueOHO-
IMPAKTUYCCKUX 3aaa4, OIITUYCCKUEC CXCMBbI IJIA ITIOCTPOCHUA I/I306pa)K€HI/II>’I B IIJIOCKOM
3epKasie ¥ coOuparomeil T1uH3e

1.17

NPUBOJIUTH MPUMEPHI (HAXOAUTh NHPOPMALIUIO O IPUMEPAX ) MPAKTUIECKOTO
UCIIOJIb30BaHUs (PU3MUECKUX 3HAHUH B TOBCEAHEBHOM KU3HU U1 00ecTieueHHs
0€30macHOCTH NPY OOPAIICHNH ¢ TPUOOPAMH U TEXHUYECKHIMH yCTPOHCTBAMH,
COXpPaHEHMS 3JI0POBbs U COOJIOZCHNS HOPM SKOJIOTHYECKOTO MOBE/ICHUS B
OKpY’Karollen cpene

1.18

OCYIIECTBIISATH TOUCK HH(DOpManu (HU3HMIECKOTO Co/iepKkaHus B ceTu VIHTepHeT,
CaMOCTOSITENIbHO (POPMYITUPYS TOUCKOBBIN 3aIIPOC, HAXOIUTH IMYTH ONPEAEICHUS
JIOCTOBEPHOCTH MOJYYCHHON HHPOPMAIHN Ha OCHOBE UMEIOIINXCS 3HAHUN 1
JIOTIOJTHUTEIBHBIX UCTOYHUKOB

1.19

UCIIOJIb30BAaTh MPH BHINIOJIHEHUH YUEOHBIX 3aJJaHUN HAYYHO-TIOMYJIIPHYIO JIUTEPATYPY
duznyecKoro coaepxKaHus, ClipaBOYHbIe MaTepuabl, pecypchl cetu HTepHerT;
BJIAJCTh PUEMaMH KOHCTIEKTUPOBAaHUS TEKCTa, IPeoOpa3zoBaHus HHPOPMALIUH U3
OJHOM 3HAKOBOW CUCTEMBI B JPYTYIO

1.20

C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOLIEHHSI HA OCHOBE MH(OpMaLuu




U3 HECKOJIbKMX UCTOYHUKOB (PU3NYECKOTO COACPKAHMUSI, TyOIUUHO MPEICTABIATD
pe3yJIbTaThl IPOEKTHOM WM UCCIIE0BATEIBCKOM 1E€ATEIbHOCTH, IPH 3TOM I'PAaMOTHO
WCITOJIB30BATh N3YUYCHHBIN MOHATUMHBIN amnmapaT u3y4aeMoro pasnaeina GU3nuKu u
COIIPOBO’KATh BHICTYIIJICHHUE TIPE3eHTalNEeH ¢ yu€TOM 0COOCHHOCTEH ay TUTOpUN
CBEpPCTHUKOB

1.21

IIPU BBIIIOJTHEHUH Y4€OHBIX IPOEKTOB U UCCIIEI0BAaHUI (PU3NYECKUX MTPOLIECCOB
pacrpenenaTs 00s13aHHOCTH B TPYIIIE B COOTBETCTBUHU C ITOCTABICHHBIMU 33J[auaMH,
CJIEIUTH 32 BBINIOJHEHUEM IIJIaHA ACHUCTBUM U KOPPEKTUPOBATH €T0, aIEKBATHO
OLIEHUBATh COOCTBEHHBIH BKJIAJ B J€SITEIBHOCTD I'PYIIIbI, BEICTPAUBATH
KOMMYHHUKaTHUBHOE B3aUMOJEHCTBHE, IPOSBIISAS TOTOBHOCTh pa3peniaTh KOH(INKTHI

INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

9 KUIIACC
Kon Kon IIpoBepsiemble 3JIeMEHTBI COACP/KAHUSA
pa3nena | 3jeMeHTa
MEXAHUWYECKHUE SIBJIEHUA
8 8.1 MexaHunueckoe JABrkeHHe. MarepuanbHas Touka. Cucrema oTcuéra

8.2 OTHOCHUTEIBHOCTh MEXAHHYECKOTO ABIKEHUS

8.3 PaBHOMEpHOE MPSIMOTMHEHHOE BIKCHHE

8.4 HepaBHomepHOe npsimosrHeliHOe aBmKkeHne. CpeHssl © MTHOBEHHAs
CKOPOCTB TeJla TP HEPABHOMEPHOM JIBUKCHUH

8.5 Yckopenue. PaBHOYCKOpEHHOE IPSIMOJIMHEHHOE TBUYKCHUE

8.6 Coboanoe nagenue. OnbITel [anumes

8.7 PaBHOMepHOE IBIDKEHHUE 110 OKPYKHOCTH. [lepron u yacToTa oOparieHus.
JIuneitnas u yriioBast CKopocTu. LIeHTpocTpeMUTENbHOE YCKOPEHUE

8.8 [lepBerit 3akon HeroToHa

8.9 Bropoii 3akon HeroTona

8.10 Tperuii 3akoH HperoToHa

8.11 [IpuHIUN Cyneprno3uLuM CUi

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuuia TpeHUS: CUJIa TPCHUS CKOJIBKEHHS, CHJIa TPEHHUS TIOKOSI, IPYTUE BHIbI
TPEHUs

8.14 Cuna TSKeCcTH U 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOpEHHE CBOOOTHOTO
naJIeHHs

8.15 JIBmxenue maneT Bokpyr Comnia. [lepas kocMuyeckasi CKOpOCTb.
HeBecomocTs 1 nieperpy3ku

8.16 PaBHOBecue MarepuanbHOI TOUkU. AOCOTIOTHO TBEPIOE TEIO

8.17 PaBHOBecue TBEPIOTO TeNa ¢ 3aKPEIIEHHOM OChIO BpalleHHs.. MOMEHT CHIIBI.
LenTp TsxecTu

8.18 Nmmynse Tema. U3menenne umiynbca. UMIynibe CHTbI

8.19 3aKOH COXpaHEHUs UMITyJIbCa




8.20

PeakTuBHOE IBUKEHUE

8.21

Mexanudeckas paboTa U MOITHOCTh

8.22

Pa6ota cun TsoKkecTH, ynpyrocti, TpeHusi. CBsi3b SHEPTUH U paboOThI

8.23

IloTennmanbHast OHEpPIusd T€jia, IOAHATOrO HaJ MOBEPXHOCTHIO 3emnn

8.24

IToTenumanpHas YHEPIUs CKATON MPYKUHBI

8.25

Kunernueckas OHEPIH-. TeopeMa 0 KHHETHUYECKOM SHEPTrrUun

8.26

3aKOH COXpaHEHMsI MEXaHUYECKON SHEPTUU

8.27

[IpakTuyeckue paboOTHI:
OrmpezeneHne cpeaHeil CKOPOCTH CKOJIBKEHUS OpycKa WM JIBUXKCHHUS

miapyuka Mo HAKJIOHHOW IUIocKOocTH. OmnpenerneHue yCKOpEeHHUs Teja INpU
PaBHOYCKOPEHHOM JIBUKEHUH 10 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM
IBUKEHUH 0€3 HA4albHOW CKOPOCTH.

[IpoBepka ruIoTe3bl: €cld MpPU PABHOYCKOPEHHOM JIBHKEHUU O3
HAYaJbHOW CKOPOCTH IIyTH OTHOCATCS Kak psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBXKEHHUS OT CHIIbI
HOpMalbHOTO naBieHus. Omnpenenenue kKodbPHULIUEHTA TpeHUS
ckonpxkeHus. Ornpenenenue XECTKOCTH NMpYxHUHbL. OmnpeneneHue padoThl
CWJIBI TPEHMs IIPU PABHOMEPHOM [BIDKEHMM Tella IO TOPU30HTAIBHOU
noBepxHoctu. OnpeneneHne padboThl CUIIBI YIIPYTOCTH IPHU MOIBEME TPy3a
C MCIIOJIb30BAaHUEM HETIO/IBUYKHOTO H MOJIBUKHOTO OJIOKOB

8.28

dusnuueckue SABJICHUS B npupoae: MpujrMBbl U OTJIUBBI, IBUKCHUC INIAHCT
ConHeuHOH CUCTCMBbI, PCAKTUBHOC IBUKCHHUC JXUBBIX OPIraHN3MOB

8.29

TexHnueckue ycTpoicTBa: CIUIOMETP, JaTYMKHU MOJIOKEHUS, PACCTOSHUS U
YCKOPEHHUS, PAKETHI

MEXAHHWYECKHUE KOJIEBAHUA U BOJIHBI

9.1

Koneb6arenbHoe neukenrne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUI: TIEpUOI,
4acToTa, aMIUTUTyAa

9.2

MareMaTnueckuil ¥ py>KUHHBIA MasITHUKU. [IpeBpalienure sHepruu npu
KoJ1e0aTenbHOM JIBUKEHUU

9.3

3aryxaromue koiaebanus. BeiHykaeHHbie kosebanus. Pesonanc

9.4

Mexannueckue BosHbl. CBONCTBAa MEXaHWYECKUX BOJIH. [IpogonpHele n
MTONIEPEYHBIE BOJIHBI. J[JINHA BOIHBI U CKOPOCTH €€ pacIpOCTPAHEHHS.
MexaHudeckre BOIHBI B TBEPIOM TeJIE, CEUCMUYECKHUE BOJIHBI

9.5

3ByK. I'poMKOCTB M BbICOTA 3BYKa. OTpaxkeHue 3ByKa

9.6

Nu¢pa3Byk u yapTpa3Byk

9.7

[IpakTuyeckue paboOTHI:
OmnpeneneHne 4YacTOoThl M TEpUoAa KOJIeOaHWH MaTeMaTHYECKOTO

MasTHHKA.

OrnpezenieHre 4acTOThl U IEPHO/Ia KOJICOaHHI NPy KMHHOTO MasiTHUKA
HccnenoBanue 3aBUCUMOCTH TIEPHOJa KOJIEOAHWN TOJBEIICHHOTO K HUTH
rpy3a OT IJIuHBI HUTH. MccnenoBanune 3aBUCHMOCTH TepHoja KojieOaHU




OpYKUHHOTO MasiTHUKa OT Macchl rpy3a. [IpoBepka He3aBUCHMOCTHU
nepuoaa KojeOaHU Tpysa, MOABEIICHHOTO K HUTH, OT MacChl Tpys3a U
KECTKOCTHU MPYKUHBL. MI3MepeHue yckopeHusi CBOOOIHOr0 MaieHus

9.8 @uznyeckue sIBJICHUS B IPUPOJE: BOCIPHUATHE 3BYKOB JKHUBOTHBIMH,
3eMIIETPSICEHUE, CEUCMUYECKHUE BOJIHBI, IIYHAMH, DXO
9.9 TexHuyeckue ycTpoHcTBa: 3X0JIOT, UCIIOJIB30BaHUE YIbTPa3ByKa B ObITY U

TCXHHUKC

SJIEKTPOMATHUTHOE ITOJIE U QJIEKTPOMAT'HUTHBIE BOJIHbBI

10 10.1 DNEeKTpOMarHuTHOE 1oJjie. DIeKTPOMarHuTHbIE BOJIHBI. CBONCTBA
ANEKTPOMATHUTHBIX BOJIH
10.2 [Ikana 351eKTpOMarHuTHBIX BOJIH
103 DnekTpoMarauTHas nmpupoja ceera. CkopocTh cBeTa. BomHOBBIE cBOiiCTBa
cBeTa
10.4 [IpakTrdeckue padbOTHI:
W3yuyeHne CBOWCTB AIJICKTPOMArHUTHBIX BOJH C TOMOIIBIO MOOMIBHOTO
tenedoHa
105 dusnueckue sBICHHS B IPUPOJIC: OUOIOTHUECKOE ACHCTBIE BHIMMOTO,
YIBTPAQHOICTOBOIO M PEHTTEHOBCKOTO H3JTyYCHUI
10.6 TexHuveckue ycTpoiicTBa: UCIOIB30BAHUE AIEKTPOMATHUTHBIX BOJIH JIJISI

COTOBOM CBS3U

CBETOBBIE SABJIEHUA

11

JlyueBast moniens cBeta. MicTouHuku cBeTa

11.2

[IpssMonuHENHOE pacIpOCTPaHEHUE CBETA

11.3

Otpaxenue cBera. [mockoe 3epkasio. 3aKOH OTpaXKEHUSI CBETA

11.4

IIpenomnenue cera. 3akoH npeaomieHus ceera. [lonHoe BHyTpeHHEe
OTpa)KEHUE CBETA

11.5

JIunza. Xop jtyuyel B IMH3€

11.6

Onrtuyeckas cucreMa ¢oroarnmapara, MUKPOCKOIA U TEJIECKoIa

11.7

I'ma3 kak ontuyeckas cucreMa. biau3opyKkocTh U JalbHO30PKOCTh

11.8

Paznoxenue 6emnoro cBera B ciektp. OnbiTel HetoToHa. Croskenue
CHEeKTPaJbHBIX I[BETOB. Jlucmepcus cBeTa

11.9

[IpakTuueckue padbOTHI:
HccnenoBanne 3aBUCHMOCTH yIJIa OTPaKEHHUsI CBETOBOTO Jiyya OT yriia

Ma/ICHUS.
N3yyenne xapakTepucTHK N300pakeHUs MpeIMeTa B TNIOCKOM 3epKalie.
HccnenoBanme 3aBUCUMOCTH yTIjla MPEJIOMIICHHS] CBETOBOTO Jiyya OT yria
MaJICHUS HA TPAHUIIE «BO3YX — CTEKIION.

[Tonyuenue n300pakeHH ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenre GOKYCHOTO PACCTOSIHUS U ONTHUYECKOW CHIIBI COOMpAroIiei
JIMH3HI.

OMnBITH IO Pa3NIOKEHHUIO OETOT0 CBETa B CHEKTP.

OnbITEl IO BOCHPHUATHIO IIBETA TPEAMETOB INMPH WX HAOIIOJACHUH Yepes
IIBETOBBIC (DMIIBTPHI




11.10 dwusnveckue sBIICHUS B ipupojie: 3atMeHus CoHia u JIyHbI, [iBeTa Te,
OIITHYECKHE sIBIIEHUS B aTMoc(epe (1BeT Heba, pedpakuus, paayra, MEPax)

1111 TexHuueckue ycTpoiicTBa: O4KH, IEPUCKOIL, (hoToanmapar, ONTHYSCKUES
CBETOBO/JIBI
KBAHTOBBIE SIBJIEHUSA
12 12.1 OmnbiTel Pesepdopaa u manerapuas moaens aroma. Mogens atoma bopa
12.2 Hcnyckanue u norsiomeHue ceera aroMoM. KBanThl. JInHeituaTbie crieKTpbl
123 PagnoaktuBHOCTH. Anb(a, 6eTa- u ramma-u3IydeHus
12.4 Crpoenue aToMHOTO sijipa. HykimoHHas Moiesis aToMHOTO siipa. M30Tombl
12.5 PannoaktuBHBIC ipeBparieHus. [lepro momypacana aTOMHBIX SIep
12.6 SnepHble peakuy. 3aKOHbI COXPAHEHUS 3apsSA0BOI0 U MacCOBOTO UHCEN
12.7 DHeprusi cBS3M aTOMHBIX s1ep. CBS3b MacChl U SHEPTUU
12.8 Peaxnuu cuntesa u nenenus saep. Merounnku sueprun ConHa u 38E3x
12.9 SnepHas sHepreTuka. JleicTBUE palMOAKTUBHBIX U3JIyYCHHUM HA )KUBBIC
OpTaHU3MBI
12.10 [IpakTuueckue padbOTHI:

HabmtoneHne CrijioniHbIX U IMHEHYaThIX CIIEKTPOB U3ITyUYECHHUS.
HccnenoBanue TPEeKOB: HM3MEPEHHE AHEPrHHM YaCTHIBI 110 TOPMO3HOMY
nyTH (1o ororpadusm).

W3mepenne paanoakTHBHOTO (hoHA

12.11 dusnveckue SBJICHUSA B IPUPOJIC: ECTECTBCHHBIN paJMOaKTHBHBIN (OH,
KOCMHYECKHE JTYUYH, PATHOAKTUBHOEC H3JTyUYCHUE TPUPOTHBIX MUHEPAJIOB,
JICUCTBHE PaJIMOAKTUBHBIX M3JyYCHUI HA OPraHU3M YelIOBEKa

12.12 TexHuueckue yCcTponcTBa: CIEKTPOCKOII, MHANBUAYAIBHBINA JO3UMETp, Kamepa
Bunscona

IMMPOBEPAEMBIE HA OI'D 1O PU3UKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUA OCHOBHO OBPA30OBATEJIbLHON MTPOI'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kox npoBepsiemoro | IIpoBepsiemble TpeGOBaHUA K NPeAMETHBIM pe3yJibTaTamM 02a30BOr0 YPOBHS
TpeOoOBaHMS O0CBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT'O 00111€r0
oOpa3oBanus Ha ocHOBe PI'OC

1 [Tonnmanue ponu GpU3MKK B HAYYHOU KapTUHE MHUpPa; CHOPMUPOBAHHOCTD
0a30BbIX MPEACTABICHUH O 3aKOHOMEPHOMU CBSI3U M MO3HABAEMOCTH SIBJICHUI
MIPUPOJIBI, O POJTH SKCIIEPUMEHTA B (U3HUKE, O CHCTEMOOOPAa3yIOIIeH pou PU3NKU
B Pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHHA, 00 SBOJIIOLUU
bu3nyecKkux 3HAaHUH U UX POJIH B LIEJIOCTHOM €CTeCTBEHHOHAYYHON KapTUHE
MHpa, O BKJIJI€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPY>KAIOIIET0 MUPA, PA3BUTUE TEXHUKU U TEXHOJIOTUI

2 3HaHUA 0 BUJIaX MaTepuH (BEIIECTBO U MOJIE), O IBUKEHUH KaK Crlocooe
CYyIIECTBOBAHUS MaTEPHUH, 00 aTOMHO-MOJICKYJIIPHON TEOPUHU CTPOCHUS
BEIIECTBA, O PU3NUECKON CYIIHOCTHU SBICHUIN NMPUPOIBI (MEXaHUYECKHX,




TETUTOBBIX, JIEKTPOMArHUTHBIX ¥ KBAHTOBBIX ); YMEHUE Pa3IM4aTh SBJICHUS IO
OIMCAHUIO UX XapAaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX
naHHOE (pr3HYecKoe SBJICHUE; YMEHHUE PAaCIIO3HABATH MPOSBICHUE N3yUYCHHBIX
(¢u3nUecKuX SBICHUN B OKPYKAIOIIEM MHPE, BBIIEISSI UX CYIIECTBEHHBIE
cBoOMCTBa (TTPU3HAKH)

Bnagenue ocHOBaMU MOHSATUMHOIO anmnapaTa ¥ CHMBOJIMYECKOTO S3bIKa (PU3UKHU
U MCIIOJIb30BaHME UX JJIS pellIeHUs yUeOHbIX 3a]]a4; YMEHUE XapaKTepru30BaTh
CBOICcTBa TeN, pU3NUEcKHe IBJIECHUS U MPOLIECCHI, UCIOJIb3YS (PyHIaMEHTalbHbIE
Y SMIIUPUYECKHE 3aKOHbI

YMeHue onuchBaTh HN3YUYCHHBIC CBOICTBA TEII B (1)H31/I‘{€CKI/IG SABJICHUA,
HCIIOJIb3Y: (1)I/I3I/IIIGCKI/IG BCIINMYHHBI

BuajieHre 0OCHOBaMH METOIOB HAYYHOT'O [O3HAHUS C YIETOM COOJFOICHUS
npaBuiI 0E30MacHOr0 TPyia: HaOMI0IeHHE (PU3NIECKUX SIBICHUI:
YMEHHE CaMOCTOSITEIbHO COOUpATh AKCIEPUMEHTAJIBHYIO YCTAHOBKY W3

JAHHOTO Habopa 00OpyJAOBaHHS MO WHCTPYKIIMH, OMHCHIBATH XOJ OMbBITA U
3aIUCBIBATH €TO PE3YJIbTATHI, POPMYITHPOBATH BHIBOJIBI,

MPOBEACHUE TMPSIMBIX M KOCBCHHBIX HW3MEPEHHN (PH3MUECKUX BEIUYHH:
YyMEHHE IJIAHUPOBATh H3MEPEHUS, CAMOCTOATEIBHO coOUpaTh
AKCHEPUMEHTAIIBHYI0 YCTAaHOBKY MO HMHCTPYKIIUHM, BBIYHCISATH 3HAUYCHUE
BEJIMYMHBI M aHATU3UPOBATH IMOJYYCHHBIE PE3ylbTaThl C YYETOM 3alaHHOU
TIOTPEITHOCTH Pe3yJIbTAaTOB U3MEPEHHUIA,

MpOBEJCHUE HECIOXHBIX DKCIEPUMEHTAJbHBIX HMCCIEIOBAHUMN;
CaMOCTOSITENIbHO COOHMpaTh IKCICPUMEHTAIBHYI) YCTAaHOBKY M TPOBOIUTH
HUCCIICAOBAHUC 110 HUHCTPYKIWUH, MPCACTABIATL INOJIYYCHHBIC 3aBUCHUMOCTHU
(u3MYECKUX BEJIMYMH B BUJE TAOIUI[ U TPaUKOB, YUUTHIBATH MOTPEUIHOCTH,
ACJIaTh BBIBOJLI IO PE3yJIbTaTaM UCCICAOBAHUA

[TornMaHue XapaKTEPHBIX CBOMCTB (PM3MYECKUX MOJIEIeH (MaTepraabHas TOUKa,
abCoIIOTHO TBEPOE TETO, MOACTH CTPOSHHS I'a30B, )KUIKOCTEH 1 TBEPIBIX TE,
IUTaHETapHAasi MOJIENb aTOMA, HyKJIOHHAs MOJIENIb aTOMHOT'O 5i/pa) U yMEHHE
OPUMEHSTD UX 111 OObSICHEHUS (PU3HMUECKUX MPOIIECCOB

YMmeHue o0bSICHATh (PU3NUECKUE MPOLIECCHl M CBOIMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTyallui MPAaKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa, B YACTHOCTH,
BBISIBJISATH IPUUMHHO-CIIEICTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHHE C OMOPON Ha
U3yYEHHbIE CBOMCTBA (U3NYECKUX SBJICHUH, PU3NUECKHIE 3aKOHBI,
3aKOHOMEPHOCTU U MOJEIU

YMenune penate pacuéTHbIC 3a1a4M (Ha 0a3e 2 — 3 ypaBHEHHIA), HCTIOB3Y S
3aKOHBI U (JOPMYJIbI, CBA3BIBAIOIINE (PU3NUECKUE BETUUNHBI, B YACTHOCTH,
3aMMChIBaTh KPaTKOE yCIOBUE 33/1a4H, BBISBIISATh HEJAOCTAIOIINE JaHHbIE,
BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAMMBIE ISl €€ peleH s, UCTI0Ib30BaTh
CIPaBOYHbIE JIAHHBIE, TPOBOJAUTH PACUETHI U OLICHUBATH PEAIUCTUYHOCTh
HOJYYEHHOT0 3HaYeHUs (PU3NUYECKOIN BETMUNHBI; YMEHUE ONPEACTIATh
pa3MepHOCTh (PU3NIECKON BETHUUHBI, TOJTyYeHHON MPU PEIICHUH 331a41

YMeHue XxapakTepu30BaTh IIPUHLUIIBI IEUCTBUSA TEXHUYECKUX YCTPOUCTB, B TOM
yucie ObITOBBIX IPUOOPOB, U MIPOMBILIIEHHBIX TEXHOJOIMUECKUX IIPOLIECCOB 10
UX ONMCAHMIO, UCTIONB3YS 3HAHHS O CBOMCTBAX (PM3MUECKUX SBJICHUN U
HEo0X0uMble (PU3NUECKUE 3aKOHOMEPHOCTH

10

YMeHne UCIoJIb30BaTh 3HAHUS O (1)H3H‘-I€CKI/IX SIBJICHHUAX B HOBCGI[HCBHOI\/'I KHU3HHU




JUTsl o0ecriedeHust 6€30MacHOCTH MPU 00paIeHuH ¢ OBITOBBIMU TIPHOOpaMH 1
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHS 310POBBS U COOIIIOICHHUSI HOPM
9KOJIOTHYECKOTO IMOBEICHUS B OKPYKAOIICH cpefie; MTOHMMaHue HeOOXOqMMOCTH
NPUMEHEHHUS JOCTHKEHUN (PU3UKU M TEXHOJIOTUH JUTS palliOHAIBLHOTO
PUPOAOTIOTH30BAHUS

11

OmneIT noucka, npeodpa3oBaHus U MpecTaBiIeHUs HHOpMaLUU (U3MYECKOTO
COJIepKAHUS C UCIIOJIB30BaHUEM MH(DOPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHi; yMEHUE OLIEHUBATh IOCTOBEPHOCTD MOJIyY€HHON HH(pOpMauu Ha
OCHOBE UMEIOUIMXCS 3HAHUU U IONIOJHUTEIbHBIX UCTOYHUKOB; YMEHUE
UCIOJIb30BaTh MPHU BHIMOIHEHUN YUE€OHBIX 33JaHUN HAyYHO-IOMYJISIPHYIO
AUTepaTypy (HpU3NYecKoro coepKaHus, CipaBOYHbIE MaTepUaJIbl, PECYpPChI CETH
WuTepHer; BiaseHue 6a30BbIMU HaBbIKaMH NpeoOpa3oBaHusi UH(pOpMaLUU U3
OJTHOM 3HAKOBOM CHCTEMBI B IPYT'YIO; YMEHHUE CO3/1aBaTh COOCTBEHHbIE
MUCbMEHHBIE U YCTHBIE COOOIIIEHUSI HA OCHOBE HHPOPMAIUH U3 HECKOJIbKUX
HUCTOYHUKOB

INEPEYEHD 9JIEMEHTOB COJAEPXAHUAI,
ITPOBEPAEMBIX HA OI'D ITO ®PU3UKE

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

MEXAHUYECKUE ABJIEHUA

1.1

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBLHOCTD
JBUKCHHUS

1.2

PaBHOMepHOE 1 HEpaBHOMEPHOE JBMKeHUE. Cpenusisa ckopocTh. Dopmynia /uist BRIYUCICHUS
CpeIHeH CKopocTH: vV = S/t

1.3

PaBHOMEpHOE NPSIMOJIMHEWHOE ABUKEHUE. 3aBUCUMOCTh KOOPAUHATHI T€Ia OT BPEMEHH B
ClIyyae paBHOMEPHOIO MPSMOIUHEHHOTO ABMXKEHUS: X(t)=X TVt
['paduku 3aBUCHMOCTH OT BPEMEHH Ul MPOEKLHUU CKOPOCTH, MPOEKLIUU IEepEMEIICHuUs,

IIyTH, KOOPAUHATHI IIPU PABHOMEPHOM IIPSIMOJIMHEWHOM JIBUKEHHUH

1.4

3aBUCHMOCThH KOOPJMHATHI TEJTa OT BPEMEHH B CIIy4ae PAaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
TIBIKEHUS: S(t)=vo*t + a,*t"2/2

DOopMYITBI TSI TPOSKIIHH MTEPEMEIIEHUS, IIPOCKITUN CKOPOCTU U TIPOCKITUU YCKOPSHHSI IPU
PaBHOYCKOPEHHOM TPSIMOJIMHEHHOM JIBHYKECHUH:

Si(t)=vo*t + a,*t"2/2 Vx(t)=vocta*t

a,(t)=const Va2 - Vi 2=2a,8x

I'padmkn 3aBUCHMOCTH OT BPEMEHHU IS TMPOCKIIMH YCKOPEHHS, TPOEKIUHA CKOPOCTH,
MPOEKIIUU TIEPEMEICHSI, KOOPIUHATHI IPH PABHOYCKOPEHHOM TMPSMOJIMHEHHOM JTBUKCHHUH

1.5

CBobOoaHoe nageHne. @opMyIibl, OMUCHIBAIOITNE CBOOOTHOE MAJCHIE Tea 10 BEPTUKAIU
(IBW>KEHHE TeJla BHU3 WJIM BBEPX OTHOCHTEILHO OBEPXHOCTH 3emun). ['paduku
3aBHCHMOCTH OT BPEMEHU [IJIA IPOECKIIUN YCKOPEHHUS, IIPOEKIIUU CKOPOCTH U KOOPAUHATHI
py CBOOOTHOM TIaJICHHH TeJIa 110 BEPTUKAIH

1.6

CKopocTh paBHOMEPHOTO JBMKEHMS T€JIa 110 OKPY>KHOCTH. HarpaBiieHne ckopocTH.
dopmyiia Ui BBIYUCIIEHUS] CKOPOCTH Yepe3 paanyC OKPYKHOCTH U NEPUOJ 0OpallleHus: vV =

2nR /T
LlenTpocTpeMuTenbHOe yckopenue. HanpapieHue eHTpoCTpeMUTEILHOTO YCKOPEHUSI.
®opmyna a7 BEIYUCICHUS yCKopeHus: a, =v/2 /R




®dopmyia, CBI3BIBAIOIIAS TIEPUO] M YACTOTYy oOpamienus: v = 1/T

1.7

Macca. [TnotHoCTh BemecTBa. @opMyria jisi BRIYUCICHHS TNIOTHOCTH: p = m/V

1.8

Cuia — BCKTOpHAA (1)I/IBI/I‘IeCKaH BeanunHa. CloskeHue cui

1.9

SBnenune unepuuu. [lepsoiit 3akoH HproToHa

1.10

Bropoii 3akon HeroTona: F = ma
CoHanpaBJI€HHOCTh BEKTOpPA YCKOPEHHUS TeIa U BEKTOpa CUIIbL, IEUCTBYIOIIECH HA TEJIO

B3aumoneiictue ten. Tperuii 3akoH Herotona: Fo; =-F),

TpeHune nokos u TpeHue cKoybxkeHus. PopMyiia i BBIYMCIECHUS MOLYJIS CHIIBI TPEHUS
ckonpxenus: Fr, = uN

1.13

Jedopmarus Tena. Yupyrue v Heynpyrue aegopmanun. 3aKoH ynpyroi aedopmanmm
(3akoH I'yka): F =kAl

1.14

Bcemuphoe Tsarotenue. 3akoH BcemMupHoro Tsarorenus: F = Gmlm2/R™2
Cuia TshKecTd. Y CKOpeHue CBOOOHOTO TaICHHMS.
dopmyia a5 BBIYMCICHUS CHIIBI TSHKECTH BOIM3H moBepxHocTH 3emin: F = mg.

JBuxenue rmanet Bokpyr Connua. [lepBas kocMudeckas ckopocts. HeBecomocTts u
HEePErpy3Ku

1.15

Hmnynbsc Tena — BeKTOpHas pu3ndeckas BEIMUUHA. P = mvV
Nmnynbe cuctemsl Ten. M3menenne umiysabca. UMmyibc Cuitbl

1.16

3aKOH COXpaHEHMsI UMITyJIbca Ul 3aMKHYTOM cucteMsl Tel: p=mlvI+m2v2=const
PeakTuBHOE NBMXKEHUE

1.17

Mexanundeckas padora. @opmyria aJisi BEIYUCIeHUs paboThl cuibl: A = Fscosa
MexaHnueckast MOIIHOCTE: N = A/t

1.18

Kunernueckas u noTeHIMaIbHAs S3Heprusa. @opMyiia Uil BBIYUCICHUS KHHETUYECKON
sHeprun: E =mv” 2 /2

Teopema o kuHeTHUeCKOU d3Heprun. PopmyIa i BBIYUCICHNS IOTCHIIMAIIBHON YHEPTUU
Tena, moguAToro Haj 3eminéi: Ep=mgh

1.19

Mexanunyeckas sneprusi: E = Ep+Ek
3aKOH COXpaHEHMsI MEXaHNUECKON 3Heprun. @opmyia s 3aKOHA COXPaHEHUs

MEXaHMYECKOW SHEPTUU B OTCYTCTBUE CUJI TpeHUs: £ = const.
IIpeBpalieHre MEXaHUYECKOW SHEPTUH IPY HAJTMYHUK CHUJIbI TPEHUS.

1.20

[IpocTbie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH. Pbraar. MOMEHT CHJIbL:
M — Fl.  Ycnoue paBHOBecHs pbryara: M1+M2+...=0
[MoxBrokHBIN 1 HenoABWKHBIHA 010ku. KIT/] mpocThIXx MeXaHW3MOB,

n= Anosne3 / A3zatpad.

1.21

Jasnenue TBEpaoro Tena. Gopmyria /i BEIYUCICHUS JaBIEHUS TBEPAOTO Tena:
p=F/S  JlaBnenue raza. AtmocepHoe naBienue. ['napocraruueckoe 1aBjaeHUE BHYTPU

KUJIKOCTH. CDOpMyJIa IJIA BBIYHUCIICHUA JaBJICHUA BHyTpI/I KUIKOCTU:
P=pgh+Pany

1.22

3axoH Ilackans. ['mapaBauueckuii npecc

1.23

3akoH Apxumena. Dopmyna s onpeieICHUs] BHITAIKUBAIOIIEH CUJIbI, ICHCTBYIONIEH Ha
TEJI0, NOTPYKEHHOE B )KUIKOCTh WM ra3: Fapx=pgV
VYcnoBue minaBanus tena. [naBanue cy10B U BO3yXOIJIaBaHUE

1.24

Mexanunueckue kojaeOaHus. AMIUTUTYa, IEpUOJ U YacToTa Konebanuii. @opmyna,




CBSI3BIBAIOIIAS YACTOTY W TIepro Kojebanuii: v=1/T

1.25

Marematuueckuil U npy>KUHHBIN MagTHUKU. [IpeBpaltienre snepruu npu KonedaTeIbHOM
JBHKECHUH

1.26

3aryxaromue kosiebanus. BoiHyxaeHHbIe Konebanus. Pezonanc

1.27

Mexannueckue BOJHBL. [IpooibHbIC U TOTIEpEYHbIE BOJTHBIL. J[JTHHA BOJTHBI U CKOPOCTH
pacnpocTpaHeHus BOJIHBI: A= v*T

1.28

3Byk. [')poMKOCTb 1 BbICcOTa 3ByKa. OTpakeHHe 3ByKOBOW BOJIHBI HAa IPAHULIE IBYX CpEZ.
Nudpa3Byk u ynbpTpasByk

1.29

IIpakxmuueckue pabomol
N3mepenne cpenHell MIOTHOCTU BEILECTBA; ApXUMEIOBOM CHIIbI; KECTKOCTH MPYKUHBI;

Kod(pUIIMEHTa TPEHUS CKOJBXKEHH; pabOThl CUIIBI TPEHHUSI, CHUJIbl YIIPYTOCTH; CPEAHEN
CKOPOCTH JIBIDKEHHUS OpycKa MO HAaKIOHHOW IUIOCKOCTH; YCKOpeHHs Opycka mpu
JBUKEHHUH 110 HAKIIOHHOM MJIOCKOCTH; YaCTOTHI M MEepHo/ia KoueOaH!i MaTeMaTHYeCKOTro
MasITHUKA; YacTOTHl M TEpHoja KoJeOaHWW TPYKHHHOTO MAsTHHKA; MOMEHTAa CHIIBI,
JEHCTBYIOIIEr0 Ha phiyar; paboThl CHIIBI YIPYTOCTH MPHU MOAbEME Tpy3a C MOMOIIBIO
HETOJIBIYKHOTO 0JIOKa; paldOThl CHUJIBI YNPYTrOCTH NPU TOIBEME Tpy3a C IMOMOIIBIO
MOJIBIYKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXUMEAOBOM CUITBI OT 00bEMa MOTPYKEHHOM YaCTH TeNa U
OT TUIOTHOCTH KUJKOCTHU; HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIbI OT MAcChl TEJa; CUJIBI
TPEHUSI CKOJBXECHHUS OT CHJIBI HOPMAJIbHOTO JIABJICHUS U OT POJA MOBEPXHOCTH; CHIIbI
YOPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT CTENICHU Je(opManuu NpyKUHbBI; YCKOPCHHS
Opycka OT yIJla HakKJIOHa HaNpaBJSIIONIEH; Meproja (Y4acTOThl) KOJICOAHWM HUTSHOTO
MasTHHUKA OT JJIMHBI HUTH; MIepUoja KOJIeOAHUN MPYKUHHOTO MAasiTHUKA OT MacChl rpy3a
1 KECTKOCTU MPY>KUHBI;, UCCICIOBAHNE HE3aBUCHUMOCTHU TepUoja KOoJIeOaHUl HUTSIHOTO
MasTHHKA OT Macchl Tpy3a. [IpoBepka ycioBUs paBHOBECHSI pblyara

1.30

Dusuueckue s61eHUs 8 npupode: MPUMCEPLI ABUKCHUSA C PA3JIMYHBIMU CKOPOCTAMU B JKUBOM
1 HESXKUBOM mpuponae, HeﬁCTBHe CUJIbI TPCHHA B IIPHUPOJAC U TCXHUKE, IIPUIIMBLI U OTJIMBEI,
JABMKCHUC IIJIAHCT ConHeyHOH CUCTCMbI, PCAKTUBHOC IBUKCHHUC JXUBLIX OPraHn3MOB,
pbIdaru B T€JIC 4€JI0BCKA, BIUAHUC aTMOC(bepHOI‘O JaBJICHUA Ha JKUBOM OpraHu3M, IJIaBaHUC
pbl6, BOCIIPUATHUC 3BYKOB JKUBOTHBIMHU, 3CMJICTPSAACCHUC, ceiicMUUYecKue BOJIHBI, HyHaMH, 5X0

1.31

Texuuueckue ycmpoticmea. CIAJOMETP, TaTYUKH MTOJO0KEHUSI, PACCTOSHUS U YCKOPEHUS,
JTUHAMOMETD, MOAIIUITHUKY, PAKEThI, phlYar, OBUKHBIA U HETIOABU)KHBIN OJIOKH,
HaKJIOHHAs TJIOCKOCTh, IPOCThIE MEXaHU3MBI B OBITY, COOOIIAIOIINUECS COCYAbI, YCTPOHCTBO
BOJIONIPOBO/IA, THIPABIMYECKUHN TIpecc, MAaHOMETp, OapOMETp, BBICOTOMEP, MMOPITHEBOM
HACoC, apEOMETP, IXO0JIOT, UCIOJIb30BaHUE YIbTPa3BYyKa B ObITY U TEXHUKE

TEIIJIOBBIE SABJIEHUSA

2.1

OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKOM TeOpUHr CTPOESHHS BellecTBa. Mojenu
TBEP/OTO, )KUJKOT0 ¥ ra3000pa3HOro cocTossHui BeecTBa. Kpucrannnueckue u amopgHbie
Tena

2.2

JlBmxenune yactui BemecTBa. CBsi3b CKOPOCTH JBIKEHHUS YAaCTHUI] C TEMIIEPATypOH.
BpoyHoBckoe nBuxenue, muddys3us

23

CMmaunBaHue 1 KanmUJIJIIPHBIC ABJICHUA

24

TennoBoe paclIMpeHne U cKaTue

2.5

Temnosoe paBHOBECUC




2.6

BryTtpennsis sneprus. Pabota u Teruionepeaada kak crnocoObl K3MEHEHHsI BHYTPEHHEH
SHEPTrUu

2.7 Bunp! Tenonepenauu: TeIONPOBOJHOCTD, KOHBEKIIMS, U3TyYCHUE
28 HarpeBanue u oxnaxaenue Ten. KonmmyecTBo TeroTsl. Y aenpHas TeIIOEMKOCTb:
Q=cm(t2-tl)
2.9 3aKOH COXpaHEeHMsI SHEPTUU B TEIUIOBBIX Mpolieccax. Y paBHEHHE TEIIOBOro OanaHca:
Q1+Q2+..=0
2.10 Hcnapenve u koHaeHcalus. F3MeHeHre BHYTpEHHEH YHEPTHH B MPOIIECCe UCTIAPEHUS U
KoHJeHcauuu. Kunenue xxuakocth. Y aenbHas Temiora napoodpasosanus: L=0/m
2.11 BrnaxHocTs Bo3ayxa
2.12 [TnaBnenne u kpucTaum3anus. i3MeHeHne BHyTPEHHEH SHEPTUH MPH TUIABJICHUH U
KPUCTAIUIM3AIMH. Y JeNibHAs TEIUIoTa MIaBieHus: A= Q/m
2.13 BHyTpeHHss sHEprus cropaHus TOIUIMBA. Y IeNbHAs TEIUIOTa CrOpaHus TOIINBa: g=Q/m
2.14 [TpunnmIEl paboTh! TerIoBbIX ABuTareneil. KI1J] TemmoBoro nurarens
2.15 Ipaxmuueckue pabomwl
H3mepenue yaenbHON TeMI0EMKOCTH METAJUIMIECKOTO IIMIMH/PA; KOJINIECTBA TETIOTHI,
[IOJIyYEHHOI0 BOJOM KOMHATHOW TeMIlepaTypbl (PUKCUPOBAHHOM Macchl, B KOTOPYIO
OITyIIIEH HArpeThId IMWINHAP; KOJINYECTBA TEIUIOTHI, OTJAHHOTO HATPETHIM IIMIIMHIPOM,
MOCJI€ OMYCKaHUSl €ro B BOAY KOMHATHOW TEMIEepaTypbl; OTHOCHTEIBHOW BIIAYKHOCTH
BO3/yXa; yAEIbHON TEIJIOTHI IUIaBleHus Jbaa. MccnenoBanue H3MEHEHUs TeMIIEpaTyphbl
BOJIBI TIPY PA3IMYHBIX YCJIOBUSX; SIBJICHUS TEIUIOOOMEHA TPU CMEIIMBAHUM XOJIOJIHON U
ropsiuei BOJIbl; Mpoliecca uCrapeHus
2.16 Qusuueckue A61eHUs 6 Npupode: TTOBEPXHOCTHOE HATSHKEHHUE U KAIMJUIAPHBIC SIBIICHUS B
IpUpoJIe, KPUCTAJUIBI B Ipupoe, nu3nydyenue ConHua, 3aMmep3aHie BOJOEMOB, MOPCKUE
Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEesl, CHera
2.17 Texnuueckue ycmpoticmaa: Kanuuisipbl, IPUMEPbl UCTIOIb30BAHUS KPUCTAILIOB,
KHUJIKOCTHBIH TEPMOMETp, JATYHK TEMIEPaTypbl, TEPMOC, CUCTEMa OTOIICHHUS JIOMOB,
TUTPOMETPBI, IICKXPOMETP, NapoBas TypOUHA, TBUTATEIh BHYTPEHHETO CTOPAHUS
3 SJIEKTPOMATI'HUTHBIE SIBJIEHUSA
3.1 Onekrpusanys Tei. [IBa Buia 3IeKTPHUSCKHUX 3apsiioB
3.2 B3aumoeiicTBre 3apsokeHHBIX Tell. 3akoH KynoHa
33 3aKOH COXpaHCHHS YJICKTPHUISCKOTO 3apsiia
3.4 DnekTpuueckoe noie. Hampsuk€HHOCTD 31ekTpudeckoro noss. [IpuHnun cynepno3unuu
AJIEKTPUYECKUX M0JIeH (Ha KaueCTBEHHOM YPOBHE)
3.5 Hocurenu snextpudeckux 3apsaoB. J{eHCTBHE 2IEKTPHUYECKOTO MO Ha JIEKTPUIECKHE
3apsiabl. [IpoBOIHUKY U AUDIEKTPUKU
3.6 [TocTosiHHBIN AnIeKTpUYECKHil TOK. JlelicTBUs nneKTpudeckoro Toka. Cuia Toka.
Hampsoxenue. I1=qg/t, U=A/q
3.7 DIIEKTPUYECKOE COMPOTUBIICHUE. Y ICIBHOE IEKTPUUECKOoe compoTuiieHne: R=pl/S
3.8 3akon OMa ams yuacTka anekrpudeckoit nenu: [=U/R
3.9 [TocnenoBarenbHOE coenunenue npoognukon: [1=12, U=U1+U2, R=R1+R2

[TapannenpHOE cOeIMHEHUE IPOBOIHUKOB paBHOIo conpotusieHus: Ul=U2,
I=11+12, R=R1/2




CMenIanHbIE COCAUHCHUS ITPOBOAHUKOB

3.10 Pabora u MomnHOCTE 35ekTpudeckoro Toka. A=IUt, P=IU
3.11 3akon JIxoyns — Jleama Q=I"2*Rt
3.12 OnbIT OpcTeaa. MarHuTHOE 1MoJI€ IPSAMOTO MPOBOJIHUKA ¢ TOKOM. JIMHMM MarHUTHOU
WHIYKIAH
3.13 MarsuTHOe 1oJie TOCTOSTHHOTO0 MarHuTa. B3aumoeiicTBie MOCTOSHHBIX MarHUTOB
3.14 JleiicTBME MarHUTHOTO TIOJISI HA IPOBOJHHUK C TOKOM
3.15 Omnbitel @apazes. SABnenue anekTpoMariuTHON nHAyKuu. [Ipasuio Jlenna
3.16 Ipakmuueckue pabomol
W3mepeHne 31€KTPUUECKOrO CONPOTUBIIECHUS PE3UCTOPA; MOLIHOCTH 3JIEKTPHUUYECKOIO
TOKa; pabOTHI EKTPHUUECKOTO TOKA.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, BO3HMKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
JaMIIOYKa), OT HAMPSOKEHHS] Ha KOHIAX MPOBOJHUKA;, 3aBUCUMOCTH CONPOTUBICHUS OT
JUTMHBI IPOBOJIHUKA, TUIOIIAIU €T0 MONEPEYHOr0 CEYEHUS U YACIBbHOTO COIPOTUBIICHHUS.
IIpoBepka mpaBmiia Jisl 3JIEKTPUUECKOI'O HAIPSIKEHUS IPU IOCIEN0BATEIbHOM
COCIMHEHUU NPOBOJHUKOB; IMpaBuiia JJd CHJIbl 3JEKTPUUYECKOTO TOKa MpH
napajuieJIbHOM CO€IMHEHUU MTPOBOIHUKOB (PE3UCTOPHI U JTAMITOUKA)
3.17 Qusuueckue A61eHUs 6 pupoode: HIEKTPUUECKUE ABICHHUS B aTMOC(eEpe, SJIEKTPUIECTBO
’KUBBIX OPTaHU3MOB, MarHUTHOE T0JIe 3eMJIH, Ipeil( MOITI0COB, PO MATHUTHOTO TOJIS JIS
YKU3HU Ha 3emiie, OJIIPHOE CUSHUE
3.18 Texnuueckue ycmpoticmea. 3J1€KTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUMK
AIIEKTPUUECKON IHEPTHH, ITEKTPOOCBETUTEIbHBIE IPUOOPHI, HATPEBATEIbHEIE
AJIIEKTPONPUOOPHI (IPUMEPHI), FTEKTPUICCKUE TTPETOXPAHUTEIHN, DICKTPOMATHUT,
AIIEKTPOJIBUTATEINb TOCTOSTHHOTO TOKA, TEHEPATOP MOCTOSHHOTO TOKa
3.19 DnekTpoMarHuTHbIe BOJIHBL. [1Ikana sneKTpOMarHUTHBIX BOJIH
3.20 JlydeBast MmoJienib cBeta. [IpsMOMHEIHOE pacpOCTPpaHEHUE CBETA
3.21 3akoH oTpaxeHus cBera. [nockoe 3epkaio
3.22 [Tpenomnenue cBeta. 3aKOH MPEIOMIICHHUS CBETA
3.23 Hucnepcus cBera
3.24 JIunza. Xox mydeit B muH3e. @okycHOe paccTossHue TuH3bL. OnTudeckas cuia iua3el: D=1/F
3.25 ['ma3 kak ontudeckas cucreMa. OnTHdeckrue MpUOOPHI
3.26 Ilpakxmuueckue pabomwl
N3mepenne onTuveckodl cuibl coOuparwmiel JIuH3bI; (HOKYCHOTO pPaCCTOSHUSA
coOuparomiei JUH3bI (M0 CBOMCTBY PaBEHCTBA pa3MEpoOB IpeaMeTa M H300pakeHus,
KOr'Jla IpeIMeT pacroio’keH B ABOMHOM (oKyce), MoKa3aTess IpeJoMIIeHUs CTEKIIa.
HccnenoBanue cBoiCTBa M300paXeHUs, MOTYYSHHOTO C TTIOMOIIbIO COOMPAOIIEH JTHH3BL,
U3MEHEHHUSI (DOKYCHOTO pacCTOSHUSL [JIBYX CJIOKEHHBIX JIMH3; 3aBUCHMOCTH yTia
MPETOMIICHUS] CBETOBOT'O JIy4a OT yIJia aJICHUs Ha TPAHUIIE «BO3IYX — CTEKIIO
3.27 Qusuueckue senenus 6 npupooe: 3atMenust Connua u JIyHsl, 1IBeTa T€1, ONTHYECKHE
aBieHus: B atMocepe (uBeT Heba, pedpakius, paxyra, MUPax)
3.28 Texnuueckue ycmpoticmea: 04K, IEPUCKOI, oToanmapaT, ONTHYECKUE CBETOBO/IbI
4 KBAHTOBBIE SIBJIEHUSA




4.1 PannoaktuBHOCTE. Anb(a-, 6eTa-, ramma-u3nydenus. Peakiuu anbga-u 6era-pacnanga

4.2 OmnsiTel Pesepdopaa o paccesHuto anbda-yactuu. [lnanerapuas mogens atoma

4.3 CoctaB aromHoro sapa. U3oromsl

4.4 [leprox nomypacmana aTOMHBIX Sep

4.5 SnepHble peakuy. 3aKOHBI COXPAHEHUS 3apAJ0BOI0 U MACCOBOTO YHCET

4.6 Qusuueckue A61eHUs 8 NpUpooe: eCTECTBEHHbIN paJMOaKTUBHBIN (POH, KOCMUYECKHE JTyUH,

PAANOAKTUBHOC U3JIYUCHUEC ITPUPOJHBIX MUHCPAJIOB, I[CflCTBI/IC PaaAnOaKTUBHBIX PI3J'Iy‘-I€HPII>i
Ha OpraHu3M 4CJIOBCKa

4.7 Texnuueckue ycmpoticmea: CIEKTPOCKOI, MHANBUAYAIbHBIN 103UMETp, Kamepa BuibcoHa,
AJIepHas SHEPreTHKA

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

» YueOnuk: [leppimkun .M., UBanoB A.U., I'yrauk E.M., IlerpoBa M.A. «Dusnka
9», M., aknmonepHoe o61mecTBo «I3marenbcTBo «IIpocBemenuey, 2023 r.

METOAUYECKHUE MATEPHAJIBI IJIS1 YYUTEJIA
> B.U. Jlykammk «CoopHuk 3aaa4 o ¢usuke 7-9», M., «lIpocsemenne», 2019 r.
> H.B. ®unonoBuu «Metoaudeckoe mocobue mo dpuszmke 9 kinacen, M., «poday,
2018 r.

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/
https://uchi.ru/
http://class-fizika.ru/home.html
http://www.virtulab.net/
https://urok.apkpro.ru/
https://globallab.org/ru/project/catalog/
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