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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 10 (QuU3MKE Ha YpOBHE OCHOBHOTO OOIIEro 0oO0pa30BaHUSA
COCTaBJicHA Ha OCHOBE MOJIOKCHUW M TpeOOBaHUU K pe3ysibTaraM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHOW MNpOTpaMMBbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€rom ¢eaepaibHON paboydel MporpaMMbl BOCIUTAHUS U
Konnenmuu npenogaBanust yaeoHoro npeamera « Dusznkay.

ConmepxaHue mporpaMmbl MO (DU3WKE HAMpPaBIeHO Ha (OPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYAIOIIHUXCS M OPTaHHU3aIUI0 H3ydeHUs
¢u3MKN Ha AESITENbHOCTHON OCHOBe. B mporpamme mo Qusuke y4dHTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanusauuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pEe3yJIbTaTaM OOYUYCHHsI, a TAKKE
MEXKMPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX TPEIMETOB HAa YPOBHE
OCHOBHOTO 00TIIeT0 00pa30BaHUAI.

[Tporpamma no ¢u3uKe ycTaHaBIUBAET paclpeesieHue yueOHoro MaTepuana
1o rojgam oOyueHus (Mo Kjaccam), mpejaraeT IpUMEpPHYIO MOCIe0BaTEIbHOCTD
U3YYCHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJCp)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOIIXCS.

[Iporpamma mo Qusuke paszpaboTaHa C LEIbIO OKA3aHUS METOIUYECKOM
MOMOIIH YUYUTENIO B CO3/IaHNU pabouel MporpaMMBl 10 y4eOHOMY IIPEIMETY.

dusuka SIBISETCS CHCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, TMOCKOJIbKY (QU3NYECKHE 3aKOHBI JIEKAaT B OCHOBE IIPOILIECCOB H
SBJICHUH, HW3y4yaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH U  (Pu3NUeCcKOou
reorpadueil, BHOCHUT BKJaJ B €CTECTBEHHOHAay4YHYI0 KapTHHY MHpa,
npenocTaBiseT HauOosiee sCHble OOpa3lpl MPUMEHEHHS HAyYyHOTO METOo/a
MO3HAHMS, TO €CTh CII0CcO0a MOTYYCHHS TOCTOBEPHBIX 3HAHHUIA O MHpE.

OnHa w3 TJIaBHBIX 3a7ad (PU3UYECKOro OOpa30BaHHUS B CTPYKType OOIIEro
o0pa3zoBaHusl COCTOMT B (POPMHUPOBAHWUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH W
UHTepeca K HayKe y 00y4yarouuxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TIPEAIoiaraeT OBJIAJCHUE
CIICIYIOIUMHA KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIECIOBAHUS;

e UHTEPIPETHPOBATH  JaHHBIE W  HWCIOJB30BaTh  HAYYHBIC
JI0Ka3aTeNbCTBA JUIS TTOTYYCHHS BHIBOIOB.

[lemn wu3ydeHuss (GU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUSA
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHoro mnpenMera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoit  ®exepanuu, pearu3yrOIINX
OCHOBHBIE  00II€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPXKIEHHOW pEIICHHEM



Komnernn Munucrepersa npocsemienust Poccutickoid @enepanuu (IpoTOKoJ OT 3
nexadpst 2019 r. Ne [1K4BH).
Hean usyyeHus pusuku:

IpHOOpETEHUE HHTEpeca W CTPEMJICHHS OOYYaloIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUS U (POpMHpOBaHUE
UCCIICIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;
dbopMHUpOBaHHE HAy4YHOI'O MHPOBO33PEHHUs KaK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHS MaTepuu ¥ (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
(dbopMUpOBaHUE TPEICTABICHUA O POJIM (U3HKH IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTaBICHHMH O  BO3MOXHBIX  chepax  Oymyiiei
1po(heCCHOHANILHOM JIeATEIbHOCTH, CBA3aHHON ¢ (DPU3MKOM, IOArOTOBKA K
JabHENIIeMy 00yYeHHIO B 3TOM HaIlpaBJICHUH.

JlocTrKeHHE 3THUX TIeJIed MPOrpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
obmero oopa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIONINX 3a1ay:

npuoOpeTeHne 3HAHUW O JUCKPETHOM CTPOSHHM  BEUIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBAaHTOBBIX
SBJICHUSX;

npuoOpeTeHne YMEHHUI OMHUCHIBATh U OOBSICHATh (PU3UUECKHE SBICHUS C
MCTIOJIb30BAHUEM TOJTyUYECHHBIX 3HAHUH;

OCBOCHHME METOJIOB pELICHUs MPOCTEHINIMX pacu€THBIX 3aJady C
UCTIOJIb30BAHUEM duznueckux MO/IeIIEeH, TBOPYECKUX u
NPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIOAATh IPUPOIHBIEC SBJICHUS U BHIOIHATH OMBITHI,
nabopaTopHble paOOTBI M DKCIEPUMEHTAIbHbIE HCCICAOBAHUS C
MCTIOJIb30BAHUEM M3MEPUTENBHBIX IPHOOPOB;

OocBoeHHE NPUEMOB paboThl ¢ MHpOpMaLueld (PU3NIECKOTO COACPKAHMUS,
BKJItOUYasi THPOPMAIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIN3 U
KPUTHYECKOE OlIeHHBaHKE WH(POpMaLUY;

3HaKOMCTBO cO cepaMu npodhecCHOHANTBbHOMN AEeATEIbHOCTH, CBA3aHHBIMU
¢ (Qu3MNKOW, M COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3HUECKON HAYKH.

Ha wusydenue ¢usuku (0a30Bblil ypOBEHb) Ha YpOBHE OCHOBHOTO OOIIETO

obpazoBanus B 9 kiacce — 102 gaca (3 yaca B HEJIEIIO).

[Ipennaraemeiii B mporpamMMe mo (u3uke mnepeueHb JabopaTOpHbIX padoT u
OTIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKkTep, YUUTeNb JIeJaeT BEIOOp MPOBEICHUS



7abopaTOpHBIX PabOT W OMBITOB C YYETOM WHIMBHIYATBHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CUCKa JKCIEPUMEHTAIBHBIX 3aJaHui, TpeiaraéMbplx B paMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (pu3MKe.



COJEPKXAHUME OBYUYEHUA
9 KJIACC

Pa3znen 1. Mexannueckue siBJeHHUS.

Mexanndeckoe paBwkeHue. MarepuanpHag Touka. (Cucrema OTCUETa.
OTHOCHUTENIBHOCTE MEXAHMYECKOTO JBIKEHUs. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBrkeHne. HepaBHomepHOe npsMonuHenHoe aBmxeHue. CpeaHss 1 MTHOBEHHas
CKOpOCTb TeJla TP HEPABHOMEPHOM JIBUKCHUH.

VYckopenue. PaBHOyckopeHHOE mpsMoinHEWHOe ABMkeHue. CBoOomHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE nBMKEHME MO OKpyxkHocTu. Ileprog m vacrora obGpaieHus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

[lepBbiii 3ak0H HproToHa. Bropoii 3akon Herotona. Tpertunt 3akon HeroTona.
[IpyHIMT Cynepno3uLnN CHIL

Cuna ynpyrocrtu. 3akoH ['yka. Cuna TpeHHs: CHIa TPEHUS CKOJIBKEHUs, CHJIa
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. YCKOpEHHE CBOOOIHOIO
nageHus. Jlwxenue ruiaHetr Bokpyr ConHua. IlepBas kocMmuueckass CKOPOCTb.
HesecoMocCTh 1 nieperpysku.

PaBHoBecue marepuanbHOM TOYKH. AOCOIIOTHO TBEpHOEe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsikecTu.

Nmnynbe tena. IsmMeHeHne uMmitynbca. IMImysabe cuiibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass pabora W MOIIHOCTh. Pabora cui TsKECTH, yHpPYroCTH,
TpeHust. CBs3b d3Hepruu U padotsl. [loTeHnnanbHas sHEPrus Tea, NOJHATOrO Hajl
IIOBEPXHOCTHIO 3eMJn. [loTeHManbpHas dHeprus c:kaTtou npykuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETUYECKOW SHEPIrUH. 3aKOH COXPAHEHHSI MEXaHWYECKOU
SHEPIUH.

Jlemoncmpayuu.

1. HaOmroneHue MeXaHM4eCKOro JABM)KEHHUS Tella OTHOCUTENIBHO Pa3HBIX TeEl

OTCYETA.

2. CpaBHeHuE MyTed M TPACKTOPUWA ABUKEHUS OJHOTO W TOrO K€ Teja
OTHOCHUTEJILHO Pa3HbIX TEJI OTCUETA.

M3Mmepenne CKOPOCTH U YCKOPEHUS IIPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBanne Npru3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

Habmonenne ABMKEHUS Tesa Mo OKPY>KHOCTH.

Habmonenne MmexaHn4eckux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM M  YCKOPEHHOM JBH)KCHHHU
OTHOCUTEIILHO KaOuHEeTa (PU3HKHU.
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTh YCKOpPEHHUs Tela OT MacChl Te€Ja U JACHCTBYIOIIEH HAa HEro
CHJIBL.

HaGmronenne paBeHcTBa CUJI IPU B3aWMOICHCTBUHU TEJL.

M3meHeHne Beca Tela Mpu yCKOPEHHOM JBH)KCHUU.

[lepenaya uMIrysabca mpy B3auMOJEHCTBUU TEN.

[TpeoOpa3oBanHus SHEPTUU MPU B3AUMOACHCTBUH TEJ.

CoxpaHeHHEe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHne UMITyJIbca IPU a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.
HabGnronenue peakTUBHOTO JIBUKEHUS.

CoxpaHeHre MEXaHUYECKOM PHEPTUHU MTPU CBOOOIHOM IaJICHUU.
CoxpaHeHHE MEXaHUYECKON SHEPTUHU MIPU ABUKEHUU TeNa MO ACHCTBUEM
IPYKUHBI.

Jlabopamopnsie padomul u onvimel.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JadbHEHIIEro paBHOMEPHOTO
JIBIDKEHUS MIAPUKA VI TETIEHKKH.

Onpenenenue cpeaHel CKOPOCTH CKOJIBKEHUS OpycKa WM JIBUKCHUS
IIapyKa Mo HAaKJIOHHOM TIOCKOCTH.

OmnpeneneHrne yCKOpEHUsS Teja MPH PaBHOYCKOPEHHOM JBUKCHHUH TI0
HAKJIOHHOH TJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TYTH OT BPEMEHH IPH PABHOYCKOPCHHOM
JBIDKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka TrUMOTE3Bl: €CIM TPU PABHOYCKOPCHHOM JBWXEHHH 0Oe€3
HAYaJIbHOW CKOPOCTH TYTH OTHOCSTCS KakK ps HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHHUSI.

Omnpenenenre KodhPUITUECHTA TPEHUS CKOIBKCHHSL.

Omnpenenenue KECTKOCTU PYKUHBI.

Omnpenenenne pabOThI CUJIBI TPEHUS MPU PABHOMEPHOM JBHKCHUU Telia
110 TOPU30HTAIEHON TTOBEPXHOCTH.

Onpenenenue pabOTHl CUJIBI  YIPYrOCTH TIPU  TOABEME Tpy3a C
UCTIOJIb30BaHUEM HETIOJBUKHOTO U TIOJIBUKHOTO OJIOKOB.

W3ydeHne 3aKkoHa COXpaHEHHS SHEPTUH.

Pa3znea 2. Mexann4decKkHue KoJ1e0aHUA U BOJIHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHMI: TIEPHO/T,
4acToTa, aMIUIMTYy1a. MateMaTu4ecKuil U NPy KUHHBIN MasTHUKU. [IpeBparnieHue
SHEPIUH MPH KOJIeOATEIHHOM JIBUKESHUM.

3aryxawomne  kojeOaHus.  BbIHyXAeHHbIe — KoJjiebaHus.  Pe3oHaHc.
Mexannueckue BoJHBL. (CBoiicTBa MexaHuueckux BoJH. [IpojonbHbie H



MIONIEPEYHbIE BOJHBI. J[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHHS.
MexaHnueckre BOJHBI B TBEPJIOM TeJ€, CEHCMUYECKHE BOJHBI.

3Byk. I'pomMKkocTh 3ByKa W BbicoTa ToHA. OTpaxeHue 3Byka. MHppasByk u
YIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue koneOaHWN TENI MOJ IEHCTBUEM CHIIBI TSHKECTH U CHIIBI
YIOPYTOCTH.
Hab6mronenue xonedanuii rpy3a Ha HUTU U HAa TIPYKUHE.
HaGrogenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.
PacnipocTpanenuie npoaoabHbIX U ONEPEYHBIX BOJIH (Ha MOJCIIN).
HaGmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnsie padomul u onvimel.
1. OmpezgeneHre 4YacTOTbl M IEpUOAa KOJEOAHMM MaTeMaTH4ecKoro

MasiTHUKA.
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2. OmpeneneHnie 4acTOTHI U TIEPHO/Ia KOJIEOAHHI MPYKHHHOTO MasiTHUKA.
3. HccnenoBanue 3aBHCHUMOCTH TIEpHO/Ia KOJICOAHMI MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEpUOIA KOIeOaHUN NPy KUHHOTO MasSTHUKA
OT MAacchl Ipy3a.
5. [IpoBepka HE3aBUCHUMOCTH TEpHOaa KOJIEOAHWI Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KoJjeOaHHil
MPY>KUHHOTO MAasATHUKA OT MACChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus cBOOOHOTO MaIeHUS.
Paznes 3. DjeKTpOMarHuTHOE 1MoOJIe M 3JIEKTPOMATrHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE  MoJjie.  DJIEKTpOMarHuTHble  BoOJHBL.  CBoiicTBa
AIIEKTPOMArHuTHhIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.
OnexkTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BogHOBBIE CBOICTBA
CBeTa.
Jlemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
1. W3yueHue CBOMCTB 3JE€KTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO
tenedoHa.
Pa3nea 4. CBeToBbIE IBJICHUA.



JlyueBas  mogmens  cBera.  Mcrounumkm — cBera.  IIpsamonunernnHoe
pactipoctpaneHue ceera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.
[Ipenomnenue cBera. 3akoH IMpeaomMieHUs1 cBera. [lonHoe BHyTpeHHee
OTpaKEHUE CBeTa. VCNonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOAX.
Jluaza. Xom myweir B JnmH3e. Onrtuueckas cucrema (oroamnmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onrhuyeckas cucrtema. bim3opykocTs u
JaJIbHO30PKOCTb.
Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. CroxxeHue
CIIEKTPAJIbHBIX BETOB. J(Mucniepcus ceera.
Hemoncmpauyuu.
[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tomyuenue n300pakeHUi B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTruyecKkuil CBETOBO/I.
Xon nyuyeir B coOuparole JInH3e.
XoJ JIyder B paCCEUBAIOIEH JIMH3E.
[Tomyuenue n300pakxeHnii ¢ TOMOIIBIO JIUH3.
[Tpunuun aeicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Mojenb riasa.
11. Paznoxenue 6e5oro cBera B CIEKTP.
12. [lomyyenue 6e5oro cBera Mpu CI0KEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimol.
1. HMccnenoBanue 3aBUCUMOCTH yIvla OTPa)XEHWs CBETOBOIO Jiyda OT yIJa
NaJICHUS.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B IIIIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCHMOCTH yIUIA NPEJIOMIIEHUS CBETOBOIO JIy4ya OT yIJla
IIaJICHNS HA TPAHUIIE «BO3LyX—CTEKIION.

4. IlomydeHnue n300paxxeHHi ¢ TOMOIIBIO COOUPAIOILIEH JIUH3BI.

5. Omnpenenenre POKYCHOTO PACCTOSTHUSL U ONTHUYECKOW CUJIBI COOMpAroNIeit
JIMH3BI.

6. ONBITHI IO PA3I0KEHUIO OEJIOr0 CBETA B CHEKTP.

7. OOBITBI MO BOCHPHUATHIO LIBETa MPEAMETOB MPU HUX HAOIIOJECHUHM dYepes
[BETOBbIE (DUIIBTPBI.

Pa3nena 5. KBanroBble siBJIeHHUS.

OmnwiTel Pe3epdopna v mianerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanue u norniomenre ceera aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

W X N U A WD E



PannoaxktuBHOCTh. Anbda, Oeta- u ramma-usnydenus. CTpoeHHEe aTOMHOTO
anpa. Hykmnonnas wMozens aromHoro sapa. HMszoronmsl. PaanoaxtuBHBIE
npespaiuenus. [lepuoa noiaypacnaga aTOMHBIX sIIED.

SAnepHple peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOIO M MAacCOBOIO YHCEIL
DHeprusi CBA3M aTOMHBIX sjaep. CBA3b Macchl U SHEpruu. Peakuuu cUHTE3a U
nenenusd siaep. Ucrounuku sneprun ConHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBHsS pPaaMOAKTUBHBIX HW3JIIyYEHHW HA IKUBBIC
OpraHU3MBl.

Jemoncmpayuu.

1. CHeKTpbl U3IYyYEHHS U TOTJIOIICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BomOpoJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrpanus uzimydeHus NPUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmroneHue CIomHbIX U IMHEHYAThIX CIIEKTPOB U3ITyUYEHUSI.

2. HMccnepoBaHue TpPEKOB: M3MEPEHUE SHEPIUM YACTULBI MO TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. H3mepenue paanoakTuBHOTO (hOHA.

IToBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpUTENHEHO-00001AIOMINKA MOAYJb MIPEAHA3HAYEH JJI1 CUCTEMATH3aluu
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWs W OMbiTa  JAESATEIbHOCTH,
IpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3MKH, a TAKXKe JJI MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY 10 (u3nuke s 0oO0ydarommxcs,
BBIOpABIINX ATOT Y4EOHBII MpEaMET.

[Ipy “3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OECHeunBaeTCsl JOCTUXKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  oO0yuyeHus, ¢dopMupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEHOBAHUS
SBJIGHUN TIPUPOABI U TEXHUKH, OBJAJIEHUE YMEHUSIMHU OOBACHATH (PU3UUECKHE
ABJICHUSI, TPUMEHSS T[OJYYEHHbIE 3HAHMS, pelaTh 3aJa4yd, B TOM YHCIE
KAUYE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMANBEHO ACATEIBHOCTHBIA XapaKTep JaHHOTO pasliesa peain3yeTcs
3a Ccu€rT TOro, 4To OOYyYalolIUecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX UM
IpeIaraeTcs:

HAa OCHOBE [IOJIYYEHHBIX 3HAHUW pacrno3HaBaTb M HAYYHO OOBICHATH
bu3nyeckue BIEHUSI B OKPY>KaIOIIEH MPUPO/Ie U TOBCEAHEBHOM JKU3HMU;



UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIIETOBAHMS (DU3HUUECKUX SBIICHUH, B TOM
YHUCIIe IS IPOBEPKH TMITOTE3 U MOJYUYEHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATH HAy4YHbIE OCHOBBI HamOoJiee Ba)XXHBIX JOCTH)KCHHUN COBPEMEHHBIX
TEXHOJIOT'MH, HallpuMep, MPAKTUUYECKOIO UCIIOIb30BAHMSI PAa3JIMUHbIX UICTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPALICHUS U COXPAHEHUs BCEX M3BECTHBIX BUOB
DHEPIUU.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKd Ha ypOBHE OCHOBHOTO OOLIEro 0O0pa3oBaHMs HANpPaBIEHO

Ha JOCTHMKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbprare usyueHus Gu3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus

y oOyuatomierocs OyayT cpopMUpOBaHbI CIEIYIONIME JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

— IPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOMN
(bu3nYeCcKo HAYKH;

— [IEHHOCTHOE OTHOULICHHE K TOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3HUKOB,

2) rpa;KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJI€HUU OOUIECTBEHHO 3HAUMMBbIX
U OTUYECKUX TMpoOJieM, CBSA3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM
JOCTUKEHUM (PU3UKH;

— OCO3HAaHHME BAXHOCTH MOPAJIBHO-3TUYECKUX MPUHLMIIOB B JESITEIbHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (PU3NUECKOW HayKu: €€ rapMOHUYHOTO
OCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHH, BaXKHEHMIIEH COCTABIIIOLIEH
KYJbTYpPBI;

— Ppa3BUTHE HAy4HOH JII0003HATENIPHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0pPOBbS H  3MOUMOHAJIBLHOIO
0J1aronoJryyus:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJI O€30MacHOrO0 TMOBEACHUSA Ha
TpaHCIIOPTE, HA J0pOrax, C 3JIEKTPUUYECKUM M TEIUIOBHIM OO0OpYJOBAaHHEM B
JOMAlIHUX YCIIOBUSIX;

— c(hOpMUPOBAHHOCTh HaBBIKA peQIEKCHH, MPU3HAHUE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APYroro 4yejaoBeKa;

6) Tpy10BOr0 BOCIMTAHUS

— AKTHBHOE Yy4YacTHE€ B PELICHUM IPAKTHYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3allid, TOpoja, Kpas) TEXHOJOTHYECKOW |



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIKUX B TOM 4HCIE M (PUIUUECKHX
3HAHUM;

e — MHTEpEC K IPAKTUUECKOMY U3YUEHHIO PO eccuil, CBSI3aHHBIX C (PU3UKOIL;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e — OpHUEHTALUs Ha NpPUMEHEHHE (PU3MUYECKUX 3HAHMM JJI1 peuleHMs 3a1ad B
o0JacTh OKpY’Kalolled cpenbl, MJIAHUPOBAHUS IOCTYNKOB M OLEHKH HX
BO3MOYKHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOILLEH CPEIbI;

e — OCO3HaHHME TJ00aTbHOIO XapaKTepa SKOJOTHMYECKHX MpoOJieM M MmyTel ux
peleHns;

e 8) amanTranum K M3MEHAIOIMMCH YCJIOBMAM COLUMAJIbHON U NPHUPOIHOH
cpeabl:

e — MOTPEeOHOCT, BO B3aWMOJACWCTBUU IIPH BBINOJIHEHUU HCCIECIOBAHUN H
MPOEKTOB (PU3MUECKON HAIMPAaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM
IPYTHX;

e — TIIOBBIICHWE YPOBHS CBOEM KOMIIETEHTHOCTH YEpe3 IPAKTHYECKYIO
NEATEIIbHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4uciie (OPMYJINPOBAThH
UJI€U, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHME AeHUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTh
buzukwy;

e — TIUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (UINYECKUX
3HAaHUM;

e — CTPEMJICHHE AaHAJU3UPOBATH U BBISIBIISITh B3aUMOCBSI3U IIPUPO/IbL, OOLIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCHOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKA CBOMX JEWCTBUM C Y4YETOM BIMSHHMS Ha OKPYXKAIOLIYIO Cpeny,
BO3MO>KHBIX IJI00ATBHBIX OCIEICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesyneraTe ocBOeHUS TporpamMmbl 1Mo (pU3MKE HA YPOBHE OCHOBHOTO
ob11ero oopa3zoBaHusi y oOy4yaromerocs: 0yayT chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEILHBIC YHUBEPCATIbHbIC yUCOHBIC TCHCTBUS,
KOMMYHUKATHUBHBIC  yHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBUSA, PETYJIATUBHBIC
YHUBEpCaIbHbIC YIeOHbBIE TCUCTBUSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Bba3oBble JJornyeckue 1eiicTBUA:



BBISIBJSITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKH OOBEKTOB
(s1BNIEHU );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKALUN, OCHOBAHUS IS
000011IeHUs ¥ CPAaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PaCCMATPUBAEMBIX (aKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALIUXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH MPUYMHHO-CJICICTBEHHBIE CBA3M MPH U3YYCHUU (U3NYECKUX
SIBJIEHUI U INIPOLIECCOB, JI€JaTh BBIBOJBI C MCIIONb30BAHUEM JEAYKTUBHBIX
U MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO peleHus: yueOHOW (PU3NYECcKOit
3a7aun (CpaBHEHUE HECKOJIbKMX BapHUaHTOB pEIIEHUs, BHIOOp Hambosee
HOJXOJSIIETO ¢ yUETOM CAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHEB).

Ba3oBhIe HccieaoBaTe/LCKHE JeCTBUA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEN0BATENbCKIII MHCTPYMEHT TO3HAHMS,
IPOBOJAUTH IO CAMOCTOSITEIBHO COCTABIIEHHOMY IIJIaHY OIBIT, HECIOKHBIN
¢uznyecKuil SKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHHE (HU3UUECKOTO
SIBIICHUS;

OIICHWBAaTh Ha NPHUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaImro,
MOJIyYEHHYIO B XO/I€ MCCIIEIOBAaHUS MM HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO PE3yiIbTaTam
IPOBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMS,

NPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
MIPOIIECCOB, a TAK)KE BBIIBUTATh MPEIIONOKEHUSI 00 UX pa3BUTHH B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pabora ¢ nunopmanmeii:

NPUMEHSTh Pa3IMYHbIC METObI, HHCTPYMEHTBI M 3alPOCHI MPH MOMCKE H
orbope MH(OPMAIMK WM JAHHBIX C YYETOM MPEIIOKCHHON Y4eOHOM
dbu3ndecKoi 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HMHTECPIPETUPOBATH WH(POPMAITHIO
pa3IMYHBIX BUIOB U ()OPM IIPEICTABICHHS,

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMAIBbHYIO (HOpPMYy  TPEACTABICHHUS
UHPOpPMAIIMM W WUIIOCTPUPOBATh pelIacMbIe 3a/Ja4dl  HECJIOKHBIMU
CXEMaMH, ArarpaMMaMH, HHOU TpadUKON U X KOMOWHAIIHSIMH.

KoMMyHHMKaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe N1elCTBHUA:

B X0Jie OOCYXICHHS yd4eOHOro maTepuaia, pe3ysbTaToB JadOopaTOPHBIX
padoT U MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIICCTBY 00CYKAaeMOM TEMbI U
BBICKA3bIBaTh HJICH, HAIlCJICHHbIC HA PEIICHUC 3aJaud U TOIJACpPKaHHE
0J1aroKeaTeILHOCTH OOIICHUS,



COTMOCTABJISITh CBOU CYXIEHHUS C CYXICHHSAMH JPYTUX YYaCTHHUKOB
Juanora, oOHapyXKUBaTh Pa3IU4YMe U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOJIMYHO IPEACTABISATh PE3YIbTATHI BBIIIOJHEHHOIO (PU3NYECKOIO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHMS, IPOEKTA);

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH W
WHAMBUAYAIbHONH pabOThl MpU PEIIEHUH KOHKPETHOM (U3NYECKOM
poOJIeMBbI;

IPUHUMATD LIEJIM COBMECTHOW JI€ATEIbHOCTH, OPraHU30BbIBATH JIEHCTBUSA
no €€ JOCTHKEHUIO: paclpefesiTb poiH, OOCYKIaThb MpPOLECCHl HU
pe3yJbTaThl COBMECTHOM pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOTHI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAIPaBJICHUIO M KOOPJIMHUPYS CBOM JCHCTBUS C APYTUMHU
YJIeHaMU KOMaH/1bl;

OILICHMBATh KAa4€CTBO CBOETrO BKJIaJa B OOUIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIE NeiCTBUSA

Camoopranusanus:

BBISIBIIATH MTPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYaIHsX, TPEOYIOLIIX
11 peuieHns GU3NYeCKUX 3HAHMIA;

OpUEHTHPOBATHCS B  PA3jIMYHBIX TMOAXOAAaX TMPUHATUS  PELICHHMA
(MHOUBUYyaJIbHOE, TPUHSATHE PEIICHUS B TPyMIe, NPUHATHE PEIICHUN
IPYIIION);

CaMOCTOSTEJIBHO COCTABJISATH AITOPUTM pelieHus (U3nYecKon 3a1aun Win
IUTaHa HMCCIIEOBAHUA C YYETOM MMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHPOBATh MpeAJiaraeMble BapUAHThI PEIICHUI;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHbIN HHTEJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh IUIaH €€ U3MECHEHUS;
OOBSACHATHP TPUYUHBI  JOCTIKEHUS  (HEIOCTIIKEHHUS) pe3yJIbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCIIE B XOJ BBIIOJIHEHUS
(U3MYECKOTO  HUCCIICOBAHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIUXCS CHUTYyallil, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATA LIEIU U YCIOBUIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejaoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha HAy4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMSI U JIOTUKY IPYIroro;



npu3HaBaTh CBOE MPaBO HA OMMOKY IPU pEHICHUH PU3NYECKUX 3a/1a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYIOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 9 kJacce rpeMeTHbIE pe3ybTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

UCIIOJB30BaTh IOHATHS: CHCTeMa OTcuéra, MaTepualbHas TOUKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBHKEHHS, Ae(opmarius
(ynmpyrasi, NjgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh U MEPErpy3ky, LEHTP TAKECTH, aOCOIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO TEJla, PABHOBECUE, MEXAHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, HMH(pPa3ByK M yJIbTPa3ByK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTh,
CHEKTPHl UCITyCKAHUS U TOTJIOIIEHUs, ajbda, OeTa- U raMMa-u3IydeHHs,
U30TOIIbI, IEPHASL SHEPTETHKA,;

pasnuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHEWHOE
JBUKECHHE, PaBHOYCKOPEHHOE MPSMOJMHEWHOE [BIKEHUE, CBOOOJHOE
NaJIEeHUE TeJ, PABHOMEPHOE JIBHXKEHHE 10 OKPY>KHOCTH, B3aUMOJIECHCTBUE
TEJ, PEaKTUBHOE IBU)KEHME, KOJEOATEIbHOE JIBUKEHHUE (3aTyXarouiue u
BBIHY/ICHHbIE KOJICOaHMsI), PE30HAHC, BOJHOBOE JBUKEHHE, OTPAKEHHE
3ByKa, MPSMOJIMHEHHOE PpacCIpOCTPAHEHUE, OTPAXKEHUE U IPEIOMIICHHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHE CBETA, PA3IOKEHHE OEJI0ro CBETa B
CIEKTp M CJOKEHHE CIEKTPaJbHBIX I[BETOB, JUCIEPCUS CBETA,
€CTECTBEHHAs1 PaJMOaKTUBHOCTb, BOZHMKHOBEHUE JINHEHYATOIO CIEKTpa
U3JIyYEHUS) M0 OIMCAHMIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpyXarolmeM Mupe (B ToM uyucie (U3MYecKue SBICHHUS B IMPUPOE:
IPUIIUBBI U OTIIUBBI, IBUKEHUE TU1aHeT COJTHEUHON CUCTEMBI, PEAKTUBHOE
JIBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPUSATHE 3BYKOB IKUBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMUYECKHE BOJHBL, I[yHAMH, 3X0, LBETa T,
ONTUYECKUE SIBJICHUS B NMPUPOZAE, OMOJOTHYECKOE ICHCTBHE BHIMMOTO,
yJIbTPapUOJETOBOIO M PEHTIEHOBCKOIO M3JIY4YEHHH, €CTECTBEHHBII
paZMOaKTUBHBIN (OH, KOCMHUYECKHE JIyud, PaJUOAKTHMBHOE H3IyUYCHHE
OPUPOJHBIX MMHEPAJIOB, JEHCTBUE PAJMOAKTUBHBIX H3JIyY€HUH Ha
OpraHu3M 4YEJIOBEKa), IMPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
yueOHYI0, BBLICIATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PU3NUYECKUX
SIBJICHUU



OINHCHIBATh U3yUEHHBIC CBOMCTBA TeNl U (U3UYECKUE SBJICHHUS, UCIIONIb3YS
¢usznyeckue BENUYMHBI (CpeqHSsi U MTHOBEHHash CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEPEMEIIECHHE, MYyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHHMs, CUja YIPYrOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOAHOIO TMAaJEHUs, BEC Tela, HMIYJIbC Tela, HMIYJIbC CHIIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, NOTEHLHUATbHAs SHEPrusl Tena,
NOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPrUsl CKaTON
OPYXKUHBI, KUHETUYECKAash DSHEprus, IOJIHAs MEXaHUYecKas JHEprus,
NEPUOJ U 4acTOTa KojeOaHuH, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, IOKA3aTelb MPEJIOMIIEHUS CPEAbl), IIPU ONUCAHUU
IPAaBWJIBHO TPAKTOBAaTh (DU3MUECKUN CMBICT HCIOJIb3YEMBIX BEJIUYUH,
0003HaYeHHUSI W €IUHUIBl (U3NYECKUX BEIUYHMH, HAXOAUTh (OPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (PM3MYECKYIO BEJIUYMHY C JPYTMMH BEIMYMHAMM,
CTPOUTH IPapUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs SHEPIUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHIUI CYNEPIO3ULIMH CHJI, MNPUHLUUII OTHOCHTENbHOCTH ['anmnes,
3aKkoHbl HBIOTOHA, 3aKOH COXpAHEHWs] MMITYJbCa, 3aKOHbI OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMsI 3apsA0BOI0 U MacCCOBOI'O YHUCEI
OpU SACPHBIX PEAKIUSIX, MPU ITOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3alIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBACHATh (PU3HYECKUE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallMil NMPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 2—3 JIOTHYECKUX
IIaroB C OMOpOM Ha 2—3 M3YyYEHHBIX CBOWCTBA (DU3UUECKUX SIBICHUM,
buznyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacuéTHble 3a7add (OmuparomMecs Ha cucteMy u3  2-3
YPaBHEHHUI), UCIIONIb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3aJlayd 3allMChIBAaTh KpaTKOe
YCIIOBHUE, BBISBISATh HEIOCTAIOIINE WM M30BITOYHBIE JTaHHBIE, BHIOUPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE IJISi PELICHHS], POBOJUTH PACUETHI U
OLICHMBATh  PEAIUCTUYHOCTh IOJYYEHHOTO 3HA4YeHHUs (PU3NYECKOU
BEJIMYMHBI,

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PEUIUTh [P OMOIIH
($u3NYECKUX METO/IOB, MCIOJb3Yys] ONMUCAHHE HCCIEIOBAaHUS, BBIICIATDH
IPOBEPSIEMOE  NPEIIOJOKEHUE, OLEHUBATh IPABUWJIBHOCTh IOPSJIKA
IPOBEJCHUS  MCCIICJOBAHUS, [JelaTh BBIBOJABI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIIBITOB;



MPOBOJUTH OMBITHI MO HAOMIOACHHWIO (U3UYECKUX SBJICHUA  WITU
¢usznyecKkux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXpAHEHHUS SHEPTUH, 3aBUCUMOCTb MEpHOAa KOJIEOAHWN MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOaHWH, MPSMOIMHEHHOE paclpOCTPAHEHHUE CBETA,
pas3ioxeHne Oelloro CBeTa B CIIEKTP, U3YYEHHE CBOMCTB M300pa’KEHUS B
MJIOCKOM 3€pKajie U CBOWCTB HM300pakKeHUsI TpeaMeTra B coOuparomieit
JWH3e, HAOMIOJEHUE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB W3IYUYCHUS):
CaMOCTOSITEILHO  COOMpaTh YCTaHOBKY W3 H30BITOUHOrO Habopa
o0Opy/lOBaHUs, OINUCHIBATH XOJ ONbITa W  €ro  pe3yibTaThl,
(bopMyIHpPOBATh BHIBOIHI,

MPOBOJIUTH MPU HEOOXOIUMOCTH CEPUIO MPSMBIX U3MEPECHUM, OMPEICIIsis
CpelHee 3Ha4YeHHE W3MEpsIeMOd BeTUYHMHBI ((POKYCHOE pPacCTOSIHHE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BHIOOp cHoco0a U3MEpEeHUs
(M3MepuUTEIHHOTO MPUOOpPa);

MPOBOJIUTh WCCIICIOBAHWE 3aBUCHUMOCTEH (U3MUYECKUX BEIUYHH C
WCITOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH (3aBHCHMOCTH ITYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUW 0€3 HayalbHON CKOPOCTH, TEpUojaa
KOJIe0aHUN MaTeMaTH4YeCKOTO0 MasTHUKA OT IJIUHBI HUTH, 3aBUCHMOCTH
yria OTPaKEHUS CBETa OT yIJIa MaJICHUS W YIJIa MPEJOMIICHHS OT yriia
NaJicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CaMOCTOSITENIbHO COOMpAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOW 3aBHCHUMOCTH
du3nYeCKUX BEIWYMH B BUAC TaOMUI] U TpaduKoB, AenaTh BHIBOIBI IO
pe3ylibTaTaM HCCIeI0BaHNUS;

MPOBOJIUTh KOCBEHHBIC W3MEPECHHS (U3MYECKUX BEIMYMH (CpEemHsIs
CKOPOCTh M YCKOpEHHE Tella MpH PaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHUE CBOOOJHOTO TaICHUs, KECTKOCTh MPYKHHBI, KOAPPUIIUEHT
TPEHHsI CKOJBKCHHsI, MEXaHW4eckas pabdoTa M MOIIHOCTh, YacToTa |
nepuosl KojeOaHwii MaTeMaTH4eCKOr0 W TMPYKUHHOTO MAaSTHHKOB,
OmNTHYECKass Cuja coOuparomiell JHH3bI, PaguOAKTUBHBIA  (HOH):
IJIAHUPOBATh M3MEPEHUS, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIETYys TMPEII0KEHHOW HHCTPYKIIUH, BBIYUCIATH
3HAYEHUE BEIMYMHBI U AaHATTU3UPOBATH MOYYCHHBIE PE3YJIbTAThI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUN;

coOroAaTh nMpaBuja TEXHUKUA 0€30MaCHOCTH IpU padboTe ¢ 1a00paTOPHBIM
000py/1I0BaHUEM;

pasznuyaTh OCHOBHBIC TPH3HAKA M3YUYCHHBIX (U3UYECKUX MOJEIEH:
MaTepuajgbHas TOYKa, abCONIOTHO TBEPJOE TENIO, TOUYEYHBIH HMCTOYHHUK



CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHAs
MOJIeJIb ATOMHOTO S/Ipa;

XapaKTepu30BaTh MPUHIUIBI JCWCTBUS U3YYEHHBIX NpUOOPOB H
TEXHUYECKUX YCTPOHCTB C ONOpOM Ha WX ONUCaHui (B TOM YHUCIIE:
CHHJIOMETpP, NATYUKU TIOJIOKEHUS, PACCTOSHUS W YCKOPEHMS, pakeTa,
9XOJIOT, OYKH, MepHuckom, ¢oToanmnapar, ONTUYECKHE CBETOBOJBI,
CHEKTPOCKOIN, JO3UMETp, Kamepa Bunbcona), ucnonb3ys 3HaHHS O
CBOMCTBaX (U3MUECKUX SBJICHUH U  HeoOXoAumble (U3NYECKHE
3aKOHOMEPHOCTH;

UCITOJIb30BAaTh CXEMBl U CXEMaTHUYHbIE PUCYHKHU M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHUX MPOIECCOB
OpU pPELICHUH Y4eOHO-MPAKTHYECKUX 3a/1ad, ONTHUYECKHE CXEMBbl IS
HOCTPOCHMSI N300pakeHU B IIJIOCKOM 3epKajie U COOMpArOLIe JINH3E;
OPUBOAUTH  MpUMEpHl  (HAXOAUTh  HUHPOpPMAIMIO O  MpUMepax)
IPAKTHYECKOTO HCIOJIb30BaHUA (PU3UYECKUX 3HAHUNA B TMOBCETHEBHOM
XKU3HU JJ11 oOecrieyeHus: 0€30MacCHOCTU MPH OO0paIleHUH C MPUOOpamMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOJIIOACHUS
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKPY’KaIOIIeH Cpe/ie;

OCYIIECTBJIATh TOUCK HWHPopMammMu (U3NYECKOTO COJACpXKAHHUA B
HNuTepHeTe, caMoCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
NYTH OMPEJENICHUsI JOCTOBEPHOCTH MOJIYYCHHON MH(POpPMAIMK Ha OCHOBE
UMEIOIINXCSA 3HaHUI U JOMOJHUTEIbHBIX UCTOYHUKOB;

UCIOJIb30BATh MPU BHINIOJHEHUN YUEOHBIX 3a/laHUi HAay4HO-IOMYJISAPHYIO
auTeparypy  (pU3MUEcKOro - coaepiKaHus, CIpPaBOYHbIE MaTepUabl,
pecypcbl ceti IHTepHET, BlafeTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHMCHMEHHbIE M YCTHbBIE COOOIIEHUS Ha OCHOBE
UHPOpPMALIUM U3 HECKOJIbKUX HMCTOYHUKOB (DU3NYECKOTO COJACpPIKAHMS,
nyOIMYHO NPEICTABIATh PE3yIbTaThl IPOEKTHOM MM HCCIIEA0BATEIbCKOM
NESTENIbHOCTH, TMpPH 3TOM TPAaMOTHO  HCHOJb30BaTh  HM3yUCHHBIH
NOHSATUWHBIN ammapar Hu3y4aemoro pasaena (U3MKH U CONPOBOXKAATH
BBICTYIJICHHE IMpEe3eHTAalMel ¢ y4€TOM OCOOCHHOCTEH ayauTOpHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBanue pa3jiejioB U TeM uudpoBLIe
Ne ni/m P Konrtpoabnbie IIpakTnueckue (ubp )
NporpamMmbl Bcero o0pa3oBarTejibHbIE
padoTshI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJICHHUS
L1 MexaHH4eCKOe JBMKCHUE U CIIOCOOKI €TI0 9 1 Bbubnuoreka [JOK
’ ONMCaHUsA https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
1.2 B i 10 1 2
SAUMOIHCTRHE Tel https://m.edsoo.ru/7f41a4a6
Bbubnuoreka [JOK
1.3 3 4 1
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 23
Pa3zgen 2. Mexannueckune Ko0Je0aHus ¥ BOJHBI
Bbu6nmuoreka [JOK
2.1 M 0 5 2
CXAHUHICCKAE KOTEhaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHHU4YeCKHE BO .3 7 1 2
XAHITACCKIE BOTIHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 12
Paznen 3. DiieKTpOMAarHuTHOE M0JIe M 3J1eKTPOMATHUTHBIE BOJIHbBI
31 DIEeKTPOMarHuTHOE MOJE U 6 ) bubmmoreka [JOK
’ 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gen 4. CBeToBbIE AIBJIEHUSA




Bbu6nmuoreka [JOK

4.1 3aKOHBI pacpOCTPAHECHUS CBETA 4 1 hitps://m.cdsoo.ru/7f41ada6
bu6mmoreka [IOK
4.2 JIMH3BI 1 oNTHYECKHE TPUOOPHI 4 1 hitps://m.cdsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 PasnoxxeHue 6emoro cBera B CIEKTP 2 1 https://m.odsoo.r/7#4 1ada6
Hroro no pazneny 10
Pa3znen 5. KBanTOBBIC SIBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanne u norjoneHne cBeTa aroMoOM 4 1 hitps://m.cdsoo.ru/7 41 adat
bu6mmoreka [IOK
2 1
> CTpoene aTomHOro s1pa > https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
. )| 1
5.3 JIEPHBIE PEAKIIUU 6 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3zaen 6. [loBTOpUTEILHO-0000 1AM MOYJIb
6.1 [ToBTOpeHue u 0000IIEHNE COIEPIKAHUS ) bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 16




IHHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabnbie IIpakTuyeckne
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Mexanunyeckoe JBr>XeHne. MarepuaiibHas
1 touka. CucreMa orcueta. OTHOCUTECILHOCTh 1 bubmorexa [TOK
' ’ https://m.edsoo.ru/ff0ad474
MEXaHUYECKOrO JIBUKCHHUS
2 PaBHOMEpHOE IPAMOIMHENHOE NBUKECHHE 1 bubmmorexa [IOK
p p https://m.edsoo.ru/ff0ad19a
3 HepaBHomMepHOE PSMOIMHEITHOE ABUKEHHE. |
CpenHsis 1 MTHOBEHHAsI CKOPOCTh
4 [IpssMonHENHOE paBHOYCKOPEHHOE | bubmmoreka [JOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh IPSIMOJIMHENHOTO
5 pPaBHOYCKOpEHHOTO JBMKeHus. [ paduk 1
CKOpOCTH
JlabopaTtopnast pabora "Onpenenenue
6 CKOPCHHS TelIa IPU PaBHOYCKOPCHHOM 1 1 bubmorexa [TOK
yerop pHp . yerop | https://m.edsoo.ru/ff0adb18
JBMKCHUH 110 HAKJIOHHOM IIOCKOCTHU
7 CBoOomHoe nmagenune tei. OmneiTe! [ anunes 1
PaBHOMEpHOE NBH)XKEHHUE 110 OKPY>KHOCTH.
8 Ilepuon E‘-IaCTOTa 00 ameHHﬁpJ};);(HeﬁHaﬂ u 1 buGnnorexa LIOK
P P ' https://m.edsoo.ru/ff0ael76
YIJI0Basi CKOPOCTH
9 [{eHTpOCTpEMHUTEIIEHOE YCKOPEHHE 1
10 [Tepssiii 3akoH HetoTOHA. BEKTOP CHITBI 1 bubmuorexa [JOK




https://m.edsoo.ru/ff0ae612

1 Bropoii 3akoH HeroToHa. bubmmoreka [IOK
PaBHoelicTByIOIIAsA crita https://m.edsoo.ru/ff0ae72a
Bbu6nuoreka [JOK
12 T i H .C
peruii 3akoH Herorona. Cyneprno3unus cui hitps:/m.cdsoo.ru/ff0aco8?
Bbu6nuoreka [JOK
13 C .3 r
HI1a YHPYTOCTH. SaKom & yka https://m.edsoo.ru/ff0aeca2

14 JlaGopatopHnas pabora «OnpezneneHue bubmmoreka [IOK
JKECTKOCTH TIPYKHUHBI» https://m.edsoo.ru/ff0aee28
Cuna tpenus. Jlabopatopnas pabora

15 "Omnpe peﬂeHHe Koaqu(bn pHeHTI; TPEHUS bubmmorexa LHOK

peat " " P https://m.edsoo.ru/ff0af738
CKOJIbKEHUS

16 Cuna TsKeCTH U 3aKOH BCEMUPHOTO bubmnorexa [JOK
TATOTEHUS. Y CKOPEHUE CBOOOTHOTO TAJCHUS https://m.edsoo.ru/ff0af044

17 IlepBast kocMHUeCKasi CKOPOCTb. bubmmoreka [IOK
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepraIbHOW TOUKH.

13 AOcomtoTHO TBEpAOE Teno. PaBHoBecHe bubmmoreka [IOK
TBEPAOTO TeJIa C 3aKPEIUIEHHON OCBIO https://m.edsoo.ru/ff0afe36
BpauieHuss. MomeHT cwibl. LIeHTp TsxecTn
KonrponsHas pabora o Teme

19 "MexaHn4yecKoe ABUKEHUE bubmmorexa [TOK

. A | ' https://m.edsoo.ru/ff0b06ec
B3aumopneictue Ten
Nmnynbce Tena. Umnynbe cuiibl. 3aK0H
20 COXpaHEHUs UMITyJbCa. YIPYroe u bubmmorexa [TOK
P Y L 24 https://m.edsoo.ru/ff0b07fa
HEYINpYyroe B3auMoJIeHCTBHE
)1 Mexannueckasi pabota u MomHOCTh. PaboTta bubmmoreka [JOK

CHJIBI TSAXKCECTU, CUJIBbI YIIPYT'OCTH U CHUJIBI

https://m.edsoo.ru/ff0b0al84




TpeHus

22

JlaboparopHnast pabota «Ornpezenenne
paloThI CUJIBI TPEHUS ITPU PABHOMEPHOM
ABHUKCHHUU TECJ1a 110 FOpHBOHTaﬂbHOﬁ
MTOBEPXHOCTH»

23

CBs13b 2HEpruu U padoThl. [loTeHIManpHAS
sHeprusa. Kunernueckas sueprusi. Teopema o
KMHETUYECKOMN SHEpruu. 3aKOH COXPAHECHUS
OHCPIUU B MCXAaHUKE

24

KomnebaTennHoe ABHKEHUE U €0
XapaKTEPUCTUKH

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0b1858

25

3aryxatomue Konebanus. BeiHyX1eHHbIC
KoJiebanusa. Pe3onanc. MaremMaTHndeckui 1
MPY>KUHHBIA MasSTHUKA

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0b2010

26

VYpok-uccnenoBanue «3aBUCUMOCTD MTEPUOIA
KoJe0aHui OT KECTKOCTHU MPYKUHBI K MACCHI
rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

27

[IpeBparrieHue SHEPTUN PU MEXAHHUECKUX
KOJIEOaHUAX

28

JlaboparopHnast pabota «Onpezaenenne
YaCTOTHI U TIeproJIa KoJIeOaHH TPYKUHHOTO
MasiITHHKA

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0blaec

29

Mexaunueckue BoaHbL. CBOMCTBA
MeXaHn4ecKkuX BoJIH. [IpogosibHbIE 1
TOTEPEYHBIE BOJTHBI

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b21fe

30

Ypok-koHpepeHus "MexaHn4ecKue BOTHBI
B TBEpOM Tene. CelicMuueckue BOIHbBI"

31

3ByK. PactipocTpaneHne u OTpakeHHUE 3ByKa




Ypoxk-uccnenoanue "Habmonenue

32
3aBUCUMOCTH BBICOTHI 3ByKa OT 4acTOTHI"
13 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHUI pEe30HaHC
[ToaroToBka K KOHTPOJILHOM paboTe MO TeMe
" bubmuorexa [JOK
34 3aKkOoHbBI cOXpaHeHUs. MexaHnueckue
" https://m.edsoo.ru/ff0b25f0
KOJIeOaHUs U BOJTHBI
KontponbHas padoTa mo Teme "3akoHbI
35 coxpaHeHus. MexaHn4ecKue KojiebaHus u
BOJIHBI"
36 DNeKTpOMarHuTHOE MoJIe. bubmmoreka [JOK
DNeKTPOMarHUTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
37 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH
VYpoxk-koHpepenus "lkana
18 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionbs30BaHue bubmmoreka [JOK
3JIEKTPOMATrHUTHBIX BOJIH JIJI1 COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3n"
VYpok-uccnenosanue "M3ydyeHne cBoiCcTB
39 AJIEKTPOMArHUTHBIX BOJIH C TOMOILBIO buGnnorexa LIOK
" https://m.edsoo.ru/ff0b2c6e
MOOWIBHOTO TenedoHa
40 Pemrenue 3a1au Ha onpeeneHUe 4acTOThI U
JUTMHBI 3JIEKTPOMArHUTHON BOJIHBI
A1 DJIEKTpOMAarHuTHas MpupoJia CBETa. bubanorexka [JOK
CxopocTth cBeTa. BoiHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonuneitnoe
Bbubnuoreka [JOK
42 pacnpocTpaHenue cBera. 3arMeHus CoyHia u
https://m.edsoo.ru/ff0b3658
Jlynb1
43 3aKoH oTpakeHus cBeTa. 3epkana. Pemienue bubmmoreka [JOK




3aa4 Ha TPUMCHCHUC 3aKOHA OTPaKCHU
CB€Ta

https://m.edsoo.ru/ff0b38c4

IIpenomiieHne cBeTa. 3aKOH NPEIOMIICHUS

bu6mmoreka [IOK

44 CBETA https://m.edsoo.ru/ff0b3aea
Jlabopartopnast pabota "HcciaenoBanue
45 3aBHCHMOCTH YTJIa IPETOMIICHHUSI CBETOBOTO
Jiy4a OT yIJia maJeHus Ha TpaHule "BO31yX-
crexso""
bu6mmoreka [IOK
46 JIunzel. OnTuyeckas cuiia JMH3bI hitps://m.cdsoo.ru/fOb32c
. bu6mmoreka [IOK
47 [TocTpoeHne n300paskeHM B JTMH3aX hitps://m.cdsoo.ru/flObdd4a
JlabopaTtopHas pabora "Onpenencaue
48 (bOKyEHOFE paCfTOHHI/IH u OI;ITI/ILIGCKOI\/'I CHJIBI bubmmorexa LHOK
~ https://m.edsoo.ru/ff0b4206
coOuparomien TUH3bI"
bu6mmoreka [IOK
49 ['na3 xak onrtuueckas cucrema. 3peHue hits://m.cdsoo.ruw/ 04684
Paznosxenune 6emoro cBera B criekTp. OMbITHI
50 Hprotona. CnoxkeHue CreKTpaibHbIX [IBETOB. bubmorexa LOK
https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JlabopaTtopnast pa6ota "ONBITHI 11O
51 pa3oKeHUIo Oeoro cBeTa B CHEKTP U bubmmoreka [JOK
BOCIIPHUSITHIO IIBETA MPEAMETOB ITPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0JICHUHN Yepe3 [IBETOBbIC PUIbTPHI"
57 OmnsiTel Pesepdopaa u miianerapHas Mosiesb bubmmoreka [JOK
atoma https://m.edsoo.ru/ff0c12a8
53 IToctynatel bopa. Moaens aroma bopa
54 Hcnyckanne u moryIoneHue CBETa aTOMOM. bu6mmoreka [IOK




KBantsl. JInnelyaTbie crieKTpsl

https://m.edsoo.ru/ff0c144c

Ypok-npaktukym "HabmroneHue ciekTpoB

bu6mmoreka [IOK

> UCIyCKaHUs" https://m.edsoo.ru/ff0c1550
56 PagnoakTUBHOCTE U €€ BUIILI bubmorexa LIOK
https://m.edsoo.ru/ff0c1672
57 Crtpoenune atomHoro sapa. Hykionnas bubanorexka [HOK
MOJieJIb https://m.edsoo.ru/ff0c18ac
58 PagnoaktuBHbIe TpeBpameHus. M3otormsl buGnnorexa LIOK
https://m.edsoo.ru/ff0clal4
59 [Tepuon monypacmnana
60 Ypok-koH(pepenus "PagnoakTuBHBIC bubanorexka [HOK
W3JIy4eHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
61 S nepHblie peakiyu. 3aKOHbI COXPaHEHUS bubanorexka [HOK
3apsAI0BOTO U MacCOBOTO YHCET https://m.edsoo.ru/ff0c1c58
62 DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b MacChl bubmmoreka [JOK
W SHEPTUHU https://m.edsoo.ru/ff0c1d7a
63 Peakuuu cunTtes3a u nenenus saep. bubnnorexa [HOK
Ucrounuku sueprun ConHLA U 3BE3NT https://m.edsoo.ru/ff0c1e88
Ypok-koudepenius " nepHas sHEpPreTUKA.
64 JlelicTBYS paIuOAKTUBHBIX U3JTy4YCHUHN Ha
JKVBBIE OPraHU3MBbI"
[ToaroroBka K KOHTPOJILHOM paboTe MO TEMe
65 "DJIeKTPOMarHuTHOE TIOJIE. bubmmoreka [JOK
DJIEKTpOMarHuTHbHIEC BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUS"
KonrponsHas pabora o Teme
66 "DNEeKTPOMAarHUTHOE MOJIE.

DJIEKTpOMAarHuTHbHIEC BOJIHBI. KBaHTOBBIE




SIBJICHUS"

[ToBTOpenue Kypca pusuku 3a 9 Kacc,

67 1
o0o01eHme.
[ToBTOpenue Kypca pusuku 3a 9 Kacc,
68 1
00o001IEeHNE.
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 16




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Gusuka 9 knacc/ [Mepeimkud A.B., ['yrauk E.M. OG11ecTBO ¢ OrpaHM4eHHOM
0TBETCTBEHHOCTHIO «/IPODAY; AkinonepHoe odmiectBo «M3aarenscTBo

«IIpocsemenue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

YMK 1o ¢usuke 9 kinacc, peanu3yronui yaeOHy0 IporpaMmmy.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






