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INOACHUTEJIBHASA 3AIIMCKA

[TporpamMma no ¢u3rke Ha ypoBHE OCHOBHOTO OOIIET0 00pa3oBaHusl COCTaBJICHA
Ha OCHOBE MOJIOKEHUI M TpeOOBaHUI K pe3yjbTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE
OCHOBHOM 00pa3oBaTesibHOM MporpamMmsl, ipeacTaBieHHbIx B PI'OC OO0, a takke ¢
yuétoM PenepanbHOil paboyeit mporpammbl BocnuTaHus U KoHueniuu npemnoiaBaHus
yueOHoro npeamera «Dusnkay.

ConmepxaHue TmporpaMMbl 1O  (HU3MKE HAMpaBIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW IPaMOTHOCTH OOYYaIOIIUXCS U OPraHU3aIUI0 U3yYeHUs (PU3UKU
Ha JESTENbHOCTHON OcHOBe. B mporpamme mno ¢u3uke y4UTHIBAIOTCS BO3MOKHOCTHU
ydueObHoro mpeamera B peanuzainuu TpeboBanuiik GPI'OC OOO k mnIaHUPyEMBIM
JUYHOCTHBIM U METANpeIMETHBIM pe3yJbTaTaM OO0y4YEHUs, a TaKKe MEXKIpeIMETHbIC
CBSI3M €CTECTBEHHOHAYUHBIX Yy4Y€OHBIX IMPEAMETOB Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHUsl.

[Iporpamma no ¢u3MKe yCTaHABIMBAET paclpe/iesieHne yueOHOro Marepuania 1o
rojgaM oOydeHuss (MO Kjaccam), NpeajaraetT IPUMEPHYIO IOCIIE0BATEIbHOCTD
U3YyYEHHUS TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHSI MPEAMETHOTO COACPN AHUS U yu&Te
BO3PACTHBIX OCOOEHHOCTEHN 00yUarOIIXCS.

[Iporpamma no ¢gusuke pazpadoTaHa ¢ LEIbI0 OKA3aHUS METOAMYECKON MOMOIIU
YUUTEIIO B CO3/IaHUM paboyeil mporpamMmsl 1o y4eOHOMY MIPEAMETY.

®dusuka SBISETCS CHUCTEMOOOPA3YIOUIUM JJisi €CTECTBEHHOHAYYHBIX Y4EOHBIX
IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB U SIBJICHMIA,
U3y4aeMbIX XUMHEH, Ouosyorueii, actpoHoMueil u ¢usndeckoit reorpadueil, BHOCUT
BKJIaJl B ECTECTBEHHOHAYUYHYI0 KapTUHY MHpaA, NPEIOCTaBIseT Haubojee sICHbIe
o0pasibpl MPUMEHEHMS] HAy4YHOIO0 METOo/la MO3HaHUs, TO €CTh CIoco0a MOJTyyYeHUus
JIOCTOBEPHBIX 3HAHUU O MHUpE.

Opna W3 TIaBHBIX 3a7a4 (U3UYECKOTO OOpa30BaHUS B CTPYKType OOIIETO
o0pa3oBaHMsl COCTOUT B (OPMUPOBAHMM E€CTECTBEHHOHAYYHOM TIPaMOTHOCTH U
UHTEpeca K HayKe y 00yJaroluxcsl.

N3yuyenue ¢pusuku Ha 0a30BOM YpPOBHE IPEAINOJaraeT OBJIaJeHUE CIEeIYIOUUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb!

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e HHTEPIPETUPOBATH JAHHBIC M KCIIOJIBH30BATh HAYYHBIE JOKA3aTEIbCTBA
JUTSI TIOJTyY€HUSI BBIBOJIOB.

[enu n3yuenus GU3MKKU Ha ypOBHE OCHOBHOTO 0011IET0 00pa30BaHUs ONPEACTICHbBI
B Konuenuuu mnpenogaBanusi yue6Horo mpeamera «®Pusnka» B 00pa3zoBaTeNbHBIX
OpraHMu3alHUsIX Poccuiickon Oenepanuu, peanu3yrommx OCHOBHEIE
oO1reoOpazoBareyibHble  MPOrpaMMbl,  yTBepkAEHHOW  pemenueMm  Kosteruu



MunuctepcTBa npocenieHus Poccuiickoit denepanuu (mpotokon ot 3 nexkadpst 2019
r. No [TK4BH).

Heau uzyyeHust PU3nKU:

e MPHUOOpPETEHUE UHTEPECA U CTPEMIICHHS 00YUaIOIIUXCS K HAYYHOMY H3y4EHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIICKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE NPEJCTABICHUNA O HAYYHOM METOJE€ MO3HAHUS M (OPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOIIUM SBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yjbTaTa H3y4EHUS OCHOB
CTpOECHHS MaTepuu U (PyHAaMEHTaJIbHBIX 3aKOHOB (PU3UKU;

e (opMupoBaHHE TMPEACTABICHUNA O POJAM (UBUKH I Pa3BUTUA JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH;

e pa3BUTHE MPEACTABICHUIN 0 BO3MOXKHBIX c(pepax Oynyieit npodeccnoHanbHON
NeSATeTLHOCTH, CBSI3aHHOM C (PM3UKOM, TOATOTOBKA K JaTbHEHIIIEMY 00yISHUIO
B 9TOM HAaIpaBJICHUH.

JlocTikeHne ATUX 1elel mporpaMMel 1Mo (PU3MKE Ha YPOBHE OCHOBHOT'O OOILIETO

00pa3oBaHus 00ECIEYMBACTCS PEIICHUEM CIICTYIONINX 3a4aY:

e MpuOOpeTeHrEe 3HAHUM O AUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, DJIEKTPUUECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e TMPHUOOPETEHHUE YMEHUN ONMHCHIBATH U OOBICHATH (PU3WYECKUE SIBICHHS C
MCII0JIb30BAHUEM TOJIyYEHHBIX 3HAHM;

e OCBOGHHE METOJOB pEIICHUS MPOCTEHIIMX  pacy€THBIX 3aJady ¢
UCITIO0JIb30BAaHUEM buznueckux MOJEIIEH, TBOPYECKUX u
IPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

e pa3BUTHE yYMEHUI HAONIOAATh TPHUPOJHBIC SIBICHHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble  pabOTbl U JIKCIEPUMEHTAJbHBIE  HUCCIEAOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTENBHBIX TPUOOPOB;

e OCBOcHHE NpPUEMOB paboThl ¢ uHOpManmenr (U3NYECKOTO COACpPKAHMS,
BKJItOUasi MH(OPMALIMIO O COBPEMEHHBIX JIOCTIKEHUSAX (U3MKH, aHATU3 U
KPUTUYECKOE OLICHUBaHUE UH(OpMAIUY;

e 3HAKOMCTBO CO cdepamu NpodeccuOHATHLHON N1eSITeIbHOCTH, CBA3aHHBIMU C
(GbU3UKOHN, U COBPEMEHHBIMU TE€XHOJOTUSIMH, OCHOBAHHBIMU HA JOCTHKEHUSX
buznyecKoil HayKu.

Ha n3yuenue ¢pu3uku Ha ypoBHE OCHOBHOT'O 00111ero 00pa30oBaHMs OTBOJAUTCS
B 9 KJ1acce — 102 gaca 3 gaca B HEJIEI0).

[Ipennaraemelii B mporpaMme MO (U3MKE MepedeHb J1a0OpaTOPHBIX padboOT U
OTBITOB HOCUT PEKOMEHJATEJIbHBIN XapaKTep, YUUTENb JIeJaeT BbIOOp MPOBEICHUS
7a00paTOpHbIX pPabOT W OMBITOB C Y4YETOM MHIUBUAYAIbHBIX OCOOEHHOCTEH
o0y4aromuxcs, CHHCKa SKCIEPUMEHTAJBHBIX 3aJaHul, MpEeAjaraeMblX B pPaMKax
OCHOBHOI'O TOCYAapCTBEHHOT'O 3K3aMeHa 10 (pU3UKE.



COJEPXAHUE OBYUYEHUA
9 KJIACC

Pasznen 8. Mexanuyeckue siBJ1eHUsI.

Mexannueckoe  JBWKeHHE. MarepuanbHas Touka. Cucrema  OTCYETa.
OTHOCHUTEIIBHOCTh ~MEXaHUYECKOTO JIBW)KEHHUS. PaBHOMEpHOE MpPSMOJIMHENHOE
nBrkeHue. HepaBHOMepHOe mnpsiMoiMHENHOE ABWKEHHE. CpenHsss U MTHOBEHHas
CKOpOCTb T€Jla TP HEPAaBHOMEPHOM JBUKECHUH.

Yckopenue. PaBHOyckOpeHHOE MpsiMoninHeHOE ABMKeHne. CBOOOAHOE MaIeHueE.
OmnbiTel ["anunes.

PaBHOMepHOEe naBMXeHME 1O OKpyxkHOCTH. [lepmonm u uacrora oOpalieHws.
JIuneliHas u yriaoBas cKOpoCTH. LIEeHTpOCTpEMHUTENBHOE YCKOPEHUE.

ITepsbiii 3akoH Herorona. Bropoiut 3akoH Herorona. Tpernit 3akoH HproToHa.
[IpyHIMT Cynepno3uLnn CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUs CKOJIbKEHUS, CUJia
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKeCTU ¥ 3aKOH BCEMHUPHOTO TSATOTEHUs. Y CKOpeHre CBOOOAHOTO MaeHUSI.
JIBrxenue mnaner Bokpyr Connuma. IlepBas kocmuueckas ckopoctb. HeBecomocTh u
IIEPErpy3KH.

PaBHOBecue marepuanbHON TOUKH. AOCOMIOTHO TBEPAOE Teio. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TskecTu.

Nmnynec Ttena. M3menenne wumiynbsca. VMmynbe cuibl. 3aKOH COXpAaHEHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckas pabota U MomHOCTh. PaboTa cui TsHKECTH, ypyrocTH, TPEHHS.
Cszpb 3Hepruu U pabotbl. [loTeHuumanbHas HSHEpPrusi Teja, TMOJHATOTO Hal
MIOBEPXHOCTHIO 3eMJM. [loTeHIMabHAass dHEPrus CKaToul mpyx uHbl. KuHeTmueckas
sHeprus. TeopeMa O KMHETHYECKOM SHEPruu. 3aKOH COXPAHEHHS MEXaHMYECKOMN
DHEPIUH.

Hemoncmpauyuu.

1. HaGnroneHue MexaHMYeCcKOro JBHKEHHUS Tela OTHOCHTENbHO pa3HbIX Tel

OTCYETA.
2. CpaBHeHuE IyT€d M TPAEKTOPUN JIBJKEHHMS OJHOIO M TOTO K€ Tela
OTHOCHUTEJBHO PA3HBIX TEJI OTCYETA.
W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JIBHKCHUSL.
HabGnronenue nBM>KeHUS Tella M0 OKPYKHOCTH.



10.
11.
12.
13.
14.
15.
16.

HabmroieHne MeXaHWYeCKHX SIBJICHHUM, MPOUCXOISAIIUX B CHUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM W YCKOPEHHOM IBM)XKCHHHM OTHOCHTEIIBHO
KabuHeTa QU3UKH.

3aBUCHMOCTh YCKOPEHHUS TeJla OT MaCChI TeJla U JACHCTBYIOIICH Ha HETO CHIIHI.
HaGmronenue paBeHcTBA CHJT TPU B3aUMOJICHCTBUU TEIL.

M3meHeHune Beca Tela Mpy yCKOPEHHOM JIBUKCHHH.

[lepenavya nMItysibca mpyu B3aUMOJCHCTBUH TEJ.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEJL.

CoxpaHeHHEe UMITYJIhCa TIPU HEYIPYTOM B3aUMO/ICHCTBUMU.

CoxpaHeHHE UMITYJIhCa TIPH a0COTFOTHO YIIPYTOM B3aMMO/ICHCTBUM.
HabmtoieHue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHre MEXaHUUECKON YHEPTHH MTPH CBOOOTHOM IMaICHUH.

CoxpaHeHHEe MEXaHMYECKOW SHEPTUH TpPH JABUKEHUHU TeJa TMOJ| JICHCTBHEM
PY>KUHBI.

Jlabopamopnsie padomul u onsimel.

1.

10.

11.

KoHncTpynpoBanue TpakTa JjIsi pa3roHa W JaJbHEHIIEr0 PaBHOMEPHOIO
JBMO)KCHUS [IApUKA WIN TEJICKKH.

Omnpenenenne CpeTHEH CKOPOCTH CKOJIBKEHHS OPyCKa WM IBYDKCHHS IIIapUKa
10 HAKJIOHHOM MJIOCKOCTH.

OnpeneneHue YCKOPEHHsI Tela TIPU  PaBHOYCKOPEHHOM JIBHDKCHUU  T10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH NYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIDKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €Ciu MNPy PaBHOYCKOPEHHOM JBIKEHNUN 0€3 HadaabHOU
CKOPOCTH TIyTH OTHOCSATCS KaK Psii HEUETHBIX YKCEN, TO COOTBETCTBYIOIINE
MIPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TPEHUS CKOJIbXKEHHS OT CUJIBI HOPMaJIbHOTO
JTaBJICHUSL.

Omnpenenenue kodpduieHTa TPEeHUST CKOJIbKECHHUS.

OmnpeneneHue KECTKOCTH MPYIKUHBI.

OmnpeneneHue padbOThl CUJIBI TPEHHUS IIPU PAaBHOMEPHOM ABMIKEHHM TeJla IO
TOPU30HTAIBLHON TOBEPXHOCTH.

Omnpenenenre pabOTHI CUJIIBI YIIPYTOCTH TP MOBEME TPY3a C UCTIOTB30BAHUEM
HEIIOJIBM>KHOT'O M ITOJIBUYKHOTO OJIOKOB.

N3yueHne 3aKoHa COXpaHEHUs DHEPTUH.

Pa3znen 9. Mexann4yeckue Koj1e0aHUsI U BOJIHBI.

Konebartenbnoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKU KOJNEOAHWA: TEPUO,
4acToTa, aMIUINTyJa. MaremMaTH4eCKuM W TNPYKXUHHBIA MasTHHUKU. [IpeBpamienue
SHEPIUU NP KOJIEOATETbHOM IBUKEHUM.



3aryxaroniue kojebanus. BeiHyK1eHHbIe Kojiebanus. Pezonanc. Mexannueckue
BOJIHBI. CBOMCTBAa MeXaHMYEeCKUX BOJIH. [Ipo/ionbHBIE U TONIEpEeUHbI€ BOJIHBI. [[nuHa
BOJIHBI U CKOPOCTh €€ pacrpocTpaHeHusa. MexaHU4eCKhe BOJHBI B TBEPIOM TeEIIE,
CEHCMHUYECKHUE BOJIHBI.

3Byk. I'pomkocTh 3Byka W BbicOTa ToHA. OTpakenume 3Byka. WH(Ppa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenwe koneOaHMM Ten IMMOA JEWCTBUEM CHJIBI TSHKECTH W CHJIBI
YIOPYTOCTH.
Hab6mronenue xonebanmii rpy3a Ha HUTH U Ha TIPY)KUHE.
HaOmroneHne BeIHYXI€HHBIX KOJICOaHHU U pe30HaHCa.
PacnpoctpaneHue npo10bHBIX U MOMEPEUHBIX BOJIH (Ha MOJICIIH ).
HaGronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnsie padomul u onsimel.
1. OmpenesieHHe YacTOTHI U NIepuoa KojaebaHui MaTeMaTHYECKOr0 MasiTHHUKA.
2. OmnpeneneHue 4acTOThl U Meproa KojaebaHu MpyKMHHOTO MasTHUKA.
3. UccnenoBanme 3aBUCHMMOCTH TEpHOJA KOJICOAHWN TOJBEIICHHOTO K HUTHU

o vk w N

rpy3a OT JJIMHBI HUTH.
4. VccrnenoBaHue 3aBUCUMOCTH Meproja KoJieOaHUN MPYKUHHOTO MasiTHUKA OT
Macchl Ipy3a.
5. [IpoBepka HE3aBUCUMOCTH Mepuoa KoJieOaHUi Tpy3a, TOABEIICHHOTO K HUTH,
OT MAacchl Ipy3a.
6. OMBITBHI, TEMOHCTPUPYIONTUE 3aBUCUMOCTh MEpUOAa KOJICOAHNUN TIPYKUHHOTO
MasTHUKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus cBOOOJIHOIO MaICHUS.
Paznen 10. D1eKTPOMATrHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMarHuTHOE IoJIe. DNeKTpOMarHuTHbIE BOJIHBI. CaoiicTBa
AIEKTPOMArHuTHbIX BOJIH. [llkana 53JeKTpOMarHUTHBIX BOJH. Fcnonbs3oBanue
AJIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.
DJleKTpOMarHuTHas rnpupojaa ceera. CkopocTh cBeTa. BoJHOBBIE CBOWCTBA CBETA.
Hemoncmpauyuu.
1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopnsie padomul u onsimel.
1. W3yueHue CBOWMCTB AJIEKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOUIBLHOTO
TenedoHa.
Pa3gen 11. CBeToBLI€E SIBJICHHS.



JlyueBasa mogmenb cBera. Mctounnku ceeta. [IpsMonnHeEnHOE pacipocTpaHEeHUE
ceera. 3atMenus Connua u Jlynel. Otpaxenue cpera. Ilnockoe 3epkanio. 3akoH
OTPAXKEHUS CBETA.

[Ipenomuenue cBeta. 3aK0OH pesioMiIeHus cBeTa. [1ojIHOe BHYTpEeHHEE OTpaKEHNE
ceera. Mcnonb30BaHue NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJAX.

JIunza. Xop nyuedt B nuH3ze. OnTudeckas cucrema ¢oToarmapara, MUKpOCKONa 1
Teneckona. ['na3 kak onruueckas cuctemMa. bam3opykocTh U TallbHO30PKOCTb.

Pasnoxxenue 6esnoro ceeta B criektp. OnbiTel HetoToHa. CrioskeHue CrieKTpaibHbIX
uBeTOB. /lucnepcus ceera.

Hemoncmpauyuu.

W P N U A WD E

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tomy4yenune n300pakeHUi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTryecKkuil CBETOBO/I.

Xon nyuyer B coOuparole JIMH3e.

XoJ JIyder B paCCEUBAIONIEH JIMH3E.

[Tomryuenue n300pakeHnii ¢ TOMOIIBIO JIUH3.

[Tpunuun aeicTBus goroanmapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Mojiens riasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomydyenue 6e0Tr0 CBETa MPH CIIOKEHUH CBETA PAa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Yrja OTPaXXEHUS CBETOBOrO Jyda OT yria
NaJICHUS.

N3yyeHue xapakTepucTUK U300paKeHus MpeMeTa B IIIOCKOM 3epKaJie.
HccnenoBanne 3aBUCMMOCTH yIvia MPEJIIOMIICHUS CBETOBOTO JIyya OT yrijia
aJICHUS Ha TPAHULIE «BO3yX—CTEKIION.

[TonyueHne n300pakeHUM ¢ TOMOIIBIO COOMPAIOIICH JIMH3BI.

Omnpenenenne (OKYCHOTO PACCTOSHUS W ONTHYECKOW CHUIIBI COOMparomiei
JIMH3BI.

OnBITHI TIO PA3JIOKEHUIO OEJIOTO CBETA B CTICKTP.

OneITBl MO BOCHPHUSATHIO IIBETA MPEAMETOB MPU KX HAOIIOICHUHM dYepes3
[BETOBbIE (DUIIBTPBI.

Pa3nen 12. KBanToBble IBJI€HHUS.
OmnbiTel Pezepdopna u manerapHas Mojaenb atoma. Mogens atoma bopa.
Hcnyckanue u norniouenre ceera aroMoM. KBaHThl. JInHENYaThie CIEKTPHI.



PanuoaktuBHOCTh. Anb(a, 6eTa- 1 raMma-uznydeHusi. CTpoeHre aTOMHOTO s/Ipa.
Hyxiionnast Mogens atoMHOro sipa. 3otonsl. PagnoaktuBHele npeBpaienus. [lepron
MIOJTypacIiajia aTOMHBIX SAEP.

SAnepHble peakuuy. 3aKOHbl COXPAaHEHHUsS 3apsAJ0BOTO M MacCOBOIO YHUCEN.
OHeprus cBsi3u aTOMHBIX saep. CBs3b Macchl U dHEprun. Peakuuu cuHTE3a U J1€JIEHUs
anep. Ucrounuku sHeprun CosHIa U 3BE3.

Slnepnas oHepreruka. JIeMCTBUS PaJMOAKTUBHBIX W3JIyYEHUM HA IKUBBIC
OpPTraHHU3MBI.

Jemoncmpauyuu.

1. CrnekTpbl U3TYyYEHHUS U TOTIIOMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp Bogopoa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Paborta cuéTunka HOHU3UPYIOMINX U3TYyUCHUI.

6. Perucrtpanus n3nydeHuss NpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnsie padomul u onsimel.

1. HalnroneHue CrulonIHbIX U JIMHEHYAThIX CIIEKTPOB U3IIyYCHHUS.

2. HccnepnoBanue TpPEKOB: M3MEPEHHUE DHEPIUMM YACTHUIIBI 10 TOPMO3HOMY IIyTH

(o dhoTtorpadusm).

3. M3mepenue pagnoakTuBHOrO (PoHa.

IToBTOpPHUTEIHLHO-00001IAOIIIUI MOYJIb.

[ToBTOpHUTENHEHO-00001IAIOMINK MOAY/Ib IpEIHA3HAYEH AJII CHUCTEMAaTU3alud U
0000111eHs TPEIMETHOTO CONEPKAHUS U OTbITA JESTEIbHOCTH, MPUOOPETEHHOTO MPHU
U3y4YeHHU BCEro Kypca (usmku, a Takke [Uisi MOJATOTOBKM K OCHOBHOMY
rOCyapCTBEHHOMY »JK3aMeHy Mo (u3uke s OOy4YaromMXCs, BBIOPABIIMX ATOT
y4eOHBIN MpeIMET.

[Ipy W3yyeHHWH AAHHOTO MOJAYJS PEATU3YIOTCA U CHUCTEMATU3UPYIOTCS BUIbI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIEYMBACTCS JOCTHKEHHE MPEIMETHBIX U
METAlpEeJMETHBIX  IUIAHUPYEMBIX  PE3yJIbTAaTOB  OOy4YeHUs, dbopmupyeTtcs
€CTECTBEHHOHAYy4YHasi TPAMOTHOCTb: OCBOEHHWE HAYYHBIX METOJOB HCCIEHOBAHUS
SIBJICHUI TPUPOIbI U TEXHUKH, OBIIAZICHUE YMEHUAMH OOBSICHATh PU3NUECKUE SABIICHUS,
NPUMEHSISL TOJIYYCHHbIE 3HAHWS, pellaTh 3ajladyd, B TOM YHCIIE€ KayeCTBEHHBIE U
DKCIEPUMEHTAIIbHBIE.

[IpyHIMNMATBHO AEATEIBbHOCTHBIA XapaKTep NAHHOTO pasjliella peajau3yercs 3a
CYET TOTO, YTO 00YyHAIOUIUECS BBIMOJHAIOT 3aJaHusl, B KOTOPBIX UM IMPEJIaraeTcs:

Ha OCHOBE IOJIYY€HHBIX 3HAHUM pacrio3HaBaTh U HAYYHO OOBSACHATH (DU3HUECKUE
SIBJICHUS B OKPY’KAIOLIEH IPUPOJIE U ITOBCEHEBHOM KU3HU;

WCIIOJIb30BaTh HAyYHBIE METO/BI WCCICHAOBaHMS (DU3MUECKUX SBJICHHUA, B TOM
YUCJIE 1JIA IPOBEPKU TUIIOTES U MOIYUYEHHS TEOPETUUECKUX BBIBOJOB;



OOBSACHATh HAay4yHblE OCHOBBI HauOoyiee BaXXHBIX JOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOIMM, HampuMep, MPAKTUYECKOIO MCIOJIb30BaHUS Pa3iIMYHbIX HCTOYHHKOB
DHEPrMM Ha OCHOBE 3aKOHA IPEBpAILEHUS M COXPAHEHHUS BCEX HM3BECTHBIX BUJOB
SHEPIUU.

IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMSA ITPOIT'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenue pu3uku Ha ypoBHE OCHOBHOI'O 00I1ero oOpa3oBaHUs HAIpPaBICHO HA
JOCTHKCHUE JIMYHOCTHBIX, METalpPEIMETHBIX M TPEIAMETHBIX 00pa30BaTEIbHBIX
PE3YIIbTaTOB.

B pesynbrare n3yuenuss Gu3NKKA HA YPOBHE OCHOBHOTO OOIETO 00Opa3oBaHMs Y
obyyarorerocs 0yyT chOpMHUPOBAHEI CIICTYIONINE JIMYHOCTHBIC PE3YIhTATHl B YACTH:
e 1) NATPMOTHYECKOr0 BOCIIUTAHUSA:

e - TIPOSIBJICHWE HMHTEpPECca K HCTOPHUH M COBPEMEHHOMY COCTOSIHHIO POCCHHCKON
(hu3MYECKO HAYKH;

e - [IEHHOCTHOE OTHOIICHHE K JOCTIKEHHSIM POCCUMCKHIX YIEHBIX-(DUZUKOB;

e 2) rpa’kIaHCKOr0 ¥ JYXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

e - FOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJICHHHM OOIICCTBEHHO 3HAYMMBIX U
ATHUYECKHUX MPOOJEeM, CBS3aHHBIX C MPAKTUYCCKUM MPUMEHEHHEM JOCTHKCHHUN
buzukwy;

e - OCO3HAHHE BAYKHOCTU MOPATHHO-3TUYECKHUX ITPUHIIUIIOB B IEATEIILHOCTH YUEHOTO;

e 3))3CTeTHYeCKOro BOCIIUTAHMS:

e - BOCIPHITHE ACTETUYECKUX KaueCTB (PU3NYCCKOW HAyKH: €€ TapMOHHYHOTO
MIOCTPOCHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) IEeHHOCTH HAYYHOTO MO3HAHMS:

e - OCO3HaHUWE IEHHOCTH (PU3MUYECKOW HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHHUS
MUpa, OCHOBBI Pa3BUTHS TEXHOJIOTHIA, BaKHEHIIIEH COCTABISIONIEH KYIbTYpPHI,

e - pa3BUTHE HaydyHOH JIIOOO3HATENBHOCTH, HHTEpPECa K HCCIEN0BATENbCKON
NEATEIBHOCTH;

e 5) popmMupoBaHUs KYJbTYPbI 310POBbS H IMOLUOHAIBHOI0 0J1arONOJy YU :

e - OCO3HAaHHE IIEHHOCTH Oe3omacHOro obpaza KH3HM B COBPEMEHHOM

TEXHOJIOTUYECKOM MHpEe, Ba)XHOCTH TMpaBWJI 0E30MacHOr0 IOBEACHUS Ha
TpaHCHOpPTE, Ha J0porax, C JJIEKTPUUYECKUM U TEIUIOBBIM O0OpYJOBaHHEM B
JOMAITHUX yCIOBUSX;

e - chopMHpPOBAaHHOCTH HABBIKA peIIeKCHU, IPU3HAHNE CBOETO MpaBa Ha OIMUOKY U
TaKOro e IpaBa y APYroro 4eioBeKa;

e 6) TPyI0BOr0 BOCIMTAHUS:



e - AKTMBHOE Yy4YaCTHUE B pEHICHMHM [PAKTUYECKUX 3ajady (B paMKax CEMbH,
o0Opa3oBaTeNbHOM OpraHu3aluu, ropoja, Kpas) TEXHOJOTUYECKOW M COLMAIbHON
HaIpaBJIEHHOCTHU, TPEOYIOLUX B TOM YHCIE U (PU3NUECKUX 3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY U3YUECHHUIO MPodeccuii, CBA3aHHBIX ¢ (PU3UKOM;

e 7)3K0JOrM4eCKOro BOCIIUTAHHUS

e - OpUEHTAlMs Ha NpUMEHEHUE (PU3NUECKUX 3HAHUMU JUIsl pelIeHus 3aa4 B 00gacTu
OKPYXKAIOLEH Cpelbl, IUIAHUPOBAHUSA IIOCTYIIKOB M OLEHKH HX BO3MOXHBIX
IIOCJIEACTBUN [Tl OKPYKAIOIEH CPEJIbI;

e - OCO3HaHHME TIJIOOATBFHOTO XapaKTepa SKOJOTHYECKHX NpoOJieM M MyTel ux
peLIeHus;

e 8)aganTanuy K H3MEHAIOIIMMCH YCJIOBHAM COLMATBHOM M IPUPOIHOM Cpeabl:

e - IOTPEOHOCTh BO B3aUMOJICHCTBUU IPU BBIIIOJIHEHUU UCCIIEJOBAHUNA U IIPOEKTOB
(bu3nyecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM APYTHUX;

e - IIOBBILIEHHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 NPAKTUUECKYIO AEATENBHOCTD;

e - IOTPEOHOCTh B (POPMHUPOBAHMM HOBBIX 3HAHWUW, B TOM 4HCJIE€ (POPMYJIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e - OCO3HaHHWE JePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEM B oOjacTu
buzukwy;

e - IUIAHUPOBAHUE CBOETO PA3BUTHA B IPUOOPETEHNUN HOBBIX (PU3NUECKUX 3HAHU;

e - CTPEMJICHHE AHAJIM3UPOBATh U BBIABIATH B3aUMOCBS3M IPUPOJIBI, 00IIECTBA U
HPKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BAHUEM (PUINUECKUX 3HAHUM;

e - OIICHKA CBOMX JIEUCTBHI C YUETOM BIIMSHHS HA OKPYKAIOLIYIO CPELY, BO3MOXKHBIX
rJ100abHBIX TOCIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbrare ocBOCHHs MpOTrpamMMBbI 1O (U3HKE HA YPOBHE OCHOBHOTO OOIIETO
obpazoBanusi 'y oOyuawmierocss Oyayr cpopMupoBaHbl  MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONINE IMO3HABATEIbHBIC YHHBEpPCAJIbHBbIC Y4eOHBIC IEHCTBUS,
KOMMYHUKATHBHBIC  YHUBEpCaJbHbIE  y4eOHbIE  JICUCTBHUS,  PETYJSTUBHBIC
YHUBEpCaIbHbIC YI€OHbIE TCUCTBUSI.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue AeicTBHUA:
e BBISBIIATH M XapaKTEPHU30BATh CYIIECTBEHHbIE TPU3HAKU O0OBEKTOB (SIBJICHUM);
e YCTaHABIWBATH CYIICCTBEHHBIN MpPH3HAK KiIacCU(PUKAIIMN, OCHOBAHUS IS
0000111eHS ¥ CpaBHEHUS;
e BBISBIATh 3aKOHOMEPHOCTH M TPOTUBOPEUUs] B paccMaTpuBaeMbIX (¢akTax,
JAHHBIX ¥ HAOJFOJICHUSIX, OTHOCSIIUXCS K PU3UYECKUM SIBJICHUSIM;



BBISIBIISAITh  IPUYMHHO-CIIECJCTBEHHBIE CBSI3M TpU  HM3YyYCHHHM (U3NYECKUX
SIBJICHUI M IPOLIECCOB, JIENaTh BBIBOJABI C HCIIOJIB30BAHUEM JEIYyKTHUBHBIX U
MHIYKTUBHBIX yMO3aKJIIOYEHUH, BBIIBUraTh TUIIOTE3bl O B3aMMOCBS3SIX
(U3UYECKUX BEIIMUNH;

CaMOCTOSITENIbHO BBIOMpATh CHOCOO pemieHus: ydueOHOoM (u3nyecKoil 3amadu
(cpaBHEHHE HECKOJIBKUX BAPHMAHTOB PEIICHUs, BBIOOP Hanbojee MoIXOIsIIero
C Y4€TOM CaMOCTOSITEIbHO BBIZICICHHBIX KPUTEPHEB).

Ba3oBbIe uccieaoBaTe/IbLCKHeE TeHCTBUA:

WCITOJIH30BATh BOIIPOCHI KaK MCCIICOBATEIHCKAN HHCTPYMEHT ITO3HAHMUS;
MPOBOJUTH IO CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECJIOKHBIN
bu3nYECKUi IKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PH3UIECKOTO SBICHUS;
OIICHUBATh HA IPUMEHUMOCTH U JJOCTOBEPHOCTH HH(POPMAIIHUIO, TOTYICHHYIO B
XO0J1€ UCCJICIOBAHMSI HITA YKCTIEPUMECHTA;

CaMOCTOSITEIbHO (OpMYJIMPOBaTh OOOOIIEHHUS W BBIBOJBI IO pe3yjbTaTam
IPOBEIEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

IIPOTHO3UPOBATh BOZMOYKHOE JTaTbHEHIIIEe pa3BUTHE (PU3NIECKUX MPOIIECCOB, a
Tak)Ke BBIIBUTATH MPEANOJIOKECHUS 00 MX PAa3BUTHU B HOBBIX YCJIOBHSIX H
KOHTEKCTax.

Pabora ¢ unopmanmeii:

OPUMEHSTh pa3IMyHble METObl, MHCTPYMEHTHI M 3alpOChl NpPU IOUCKE U
orbope HUHPOpPMALMK WM JAHHBIX C Y4E€TOM NPEJIOKEHHOH ydeOHOMH
dbu3ndecKoi 3a1a4u;

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATb U HWHTEPIPETUPOBATH HH(GOPMAIUIO
pa3IMYHBIX BUAOB U ()OPM MPE/ICTABICHHUS,

CaMOCTOATEJNIbHO  BbIOMpAaTh  ONTHUMAJbHYIO  (QOpMYy  IpenCTaBICHUS
UHPOpPMALUK U WUTIOCTPUPOBATH PelllaeMble 33/1a4ll HECIOKHBIMH CXEMaMH,
auarpaMmmaMH, HHOM rpauKoi U uX KOMOMHAIUSIMH.

KoMMyHHMKaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe 1elCTBHA:

B X07ie 00CyX/IeHHsI yueOHOTO MaTepuana, pe3yJibTaToB JIa0OpaTOpPHBIX padboT
U TMPOEKTOB 3a/aBaThb BONPOCHI MO CYIIECTBY OOCYXKIaeMON TeMbl U
BBICKA3bIBaTh WJICW, HALICJICHHbIE HA pELIEHUE 3aJaud M MOAJEpKaHue
0J1aroxeaTeILHOCTH OOIICHUS,

COTIOCTABIIATh CBOU CYXICHUS C CYKICHHUSIMH JIPYTUX YYaCTHHKOB JHUAJIOTA,
0OHApYyKUBATh PA3TUYUE U CXOJICTBO MO3UIUH;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOJUYHO TIPEACTABISITh PE3YIbTaThl BBIITOJIHEHHOTO (DU3UYECKOTO OIbITa
(3KCnIEpUMEHTA, UCCIIEJOBAHUS, IPOEKTA);

MOHUMATh W HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAWBUIYaTLHON
paboThI MPU pelIeHNU KOHKPETHON (DU3NUeCKOr MpoOIeMBbl;



MPUHUMATB IICJIM COBMECTHOM JIEATEIbHOCTH, OPTaHU30BBIBAThH ACHCTBUS 110 €€
JTOCTHDKCHHIO: PACIIPENEATh PO, OOCYXJaTh TPOIECCHl W PEe3yiIbTaThl
COBMECTHOM paboThI, 0000111aTh MHEHUSI HECKOJILKUX JIFOCH;

BBHITIOJIHATh CBOIO YacTh PaOOTHI, JOCTUTAsT KAa4eCTBEHHOTO pe3yJbTara II0
CBOEMY HAIMPABJICHUIO W KOOPAWHHUPYS CBOW JCUCTBHUS C JAPYTHUMH UYJICHAMHU
KOMAaH/IbI;

OIICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OONIMH MPOAYKT IO KPUTCPHUSIM,
CaMOCTOSITENTbHO C(HOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOJICHCTBHUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanmus:

BBISIBJISITH MPOOJIEMBI B dKU3HEHHBIX U yYEOHBIX CUTyalUsX, TPEOYIOIUX AJis
penieHns GpU3NIEeCKUX 3HaHUM;

OpUEHTHPOBATbCS B DPA3NIMUYHBIX  NOJAXOJAaX  HPHUHATHS  pELICHUH
(MHOUBUYyaJdbHOE, TPHUHATHE pELICHUS B TpPyNIe, NPUHATHE pEHICHUN
rpynIon);

CaMOCTOSITEJIBHO COCTaBJISATh AJITOPUTM PpEUICHUs (PU3NYECKOM 3akauu WIH
IUIAHA HCCJEIOBaHUS C YYETOM HUMEIOUIMXCA PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh NMpeAJiaraeMble BApUAHThI PEIICHU;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIL, MOIUOHAJIbHBbIN HHTE/JIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh IjiaH €€ u3MEeHEeHUS;
OOBACHATH  NPUYMHBI  JOCTWXKEHUA  (HEJAOCTHMIXKEHHUs)  pe3yJbTaToB
JeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY ONBITY;

BHOCHUTh KOPPEKTUBBI B JIESATEIBHOCTh (B TOM 4YHUCIE B XOJ BBINOJHEHUS
(bu3MYEeCcKOro MCClIeJOBAaHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBCTB,
M3MEHUBIINXCS CUTYallUl, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEMH;
OIICHMBATh COOTBETCTBUE PE3YJIbTATA L[EIU U YCIOBUSIM;

CTaBUTh ceOs1 HA MECTO JIPYroro 4ejoBeKa B XOJIe CIOpa WU JUCKYCCUU HA
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro;
NpPU3HaBAaTh CBOE MPABO HA OLIMOKY NpPH pelieHur (PU3MYECKUX 3ajad Wik B
YTBEPKJICHUSIX HA HAYyYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konmy oOydenust B 9 kjacce nmpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHUIN:

UCIIOJIb30BATh MOHSTHS: CUCTeMa OTCYETa, MaTepUalibHas TOYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh ~MEXaHMYECKOro JBWXKeHUs, jaedopmanus (ympyras,



IUTaCTUYECKas), TPEHHE, IEHTPOCTPEMHUTEIHbHOE YCKOpPEHHE, HEBECOMOCTh U
NEeperpy3ku, IEHTP TSKECTH, aOCOMIOTHO TBEPAOE TENO, IEHTP TKECTU
TBEPAOTO Tela, pPAaBHOBECHE, MEXaHMUYECKHE KOJEeOaHWS W BOJHBI, 3BYK,
uHOpa3ByK W yIbTPa3ByK,  ODJIGKTPOMArHWTHbIE  BOJHBI,  IIKajia
AIIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M J1aJIbHO30PKOCTb, CHEKTPHI
UCIyCKaHWsI M TOTJIONICHMs, anb(da, OeTa- W raMMa-u3IydeHHs, W30TOIIBI,
sIEpHAst YHEPTETHKA,;

pa3nuuaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPSIMOJIMHENHOE
JBUKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEMHOE ABMUKEHHE, CBOOOTHOE MaIeHIE
TEJ, PaBHOMEPHOE [BIKEHHWE IO OKPY)XHOCTH, B3aWMOJCUCTBHUE TeEJ,
pEaKkTUBHOE JBW)KEHHE, KojeOaTelnpbHOE JBWKCHHE (3aTyXamolue W
BBIHYXICHHBIE KOJIe0aHUs ), pe30HAHC, BOTHOBOE JIBUKEHHE, OTPAKEHHUE 3BYKA,
IPSIMOJIMHEMHOE pacpOCTpaHEHUE, OTPAKEHHE U MIPEIIOMIICHUE CBETA, TIOJTHOE
BHYTpPEHHEE OTPAKEHUE CBETA, Pa3jIokKeHHe OEJI0ro CBeTa B CIEKTP U CII0KEHUE
CIEKTPAIbHBIX I[BETOB, MUCIEPCUS CBETa, €CTECTBEHHAs PaJMOAKTUBHOCTD,
BO3HUKHOBEHHE JIMHEHMYATOTO CIEKTpa W3JIYYCHUS) [0 ONHCAHUIO UX
XapaKTepPHBIX CBOMCTB W HAa OCHOBE ONBITOB, JIEMOHCTPHPYIOIIMX TaHHOE
duznyeckoe sIBICHUE;

pacro3HaBaTh NPOSBICHUE U3YUYCHHBIX (PU3NUYECKUX SIBJICHUN B OKPYXKAIOIIEM
mupe (B TOM uucie (pU3UUecKue SIBICHUS B MPUPOC: MPUIUBBI U OTIUBHI,
nBuxkeHne TIaHeT CONHEYHOW CHUCTEMBI, PEaKTHBHOE JBIIKCHHE >KHBBIX
OpPraHU3MOB, BOCIIPUSATHE 3BYKOB KUBOTHBIMU, 3€MJIETPSICEHHE, CEIICMUUECKHE
BOJIHBI, IIyHaMH, 3XO, I[BE€Ta TEJ, OINTHUYECKHE SIBICHUA B MPHUPOAE,
OMOJIOTHYECKOe IEUCTBUE BUAUMOTO, YIbTPA(PHOIETOBOIO U PEHTI€HOBCKOIO
U3ITy4eHUH, eCTECTBCHHBIH paJMOaKTHBHBIA (OH, KOCMHYECKHE JIy4YH,
paiMOaKTUBHOE U3Ty4YeHUE IPUPOTHBIX MUHEPaJoB, JeiCcTBHE
paZOaKTUBHBIX M3IyYCHHM HAa OpPraHu3M 4YeJOBEKa), MPH 3TOM NEPEBOIUTH
OPAaKTHYECKYI0 3aJadyy B Y4eOHYyI0, BBLICNSATh CYIIECTBEHHBIE CBOWMCTBA
(mpu3Haku) GU3NYECKUX SIBICHUM;

OMHCHIBATh W3YYCHHBIE CBONCTBA TeN M (M3MUECKUE SIBICHUS, HCIIOJB3YS
dusznyeckue BENMMYUHBI (CpeqHSsi M MTHOBEHHAas CKOPOCTh Tella TIpu
HEPaBHOMEPHOM JIBI)KEHUHU, YCKOpPEHHME, IepeMelIeHne, myTh, YIJIOBas
CKOpOCTb, CHJA TpPEHHUSA, CHJA YIOPYIOCTH, CHJAa TSKECTH, YCKOPEHHE
CBOOOHOTO MAJACHUS, BEC TEJIa, UMITYJIbC Tella, UMITYJIbC CHIIbI, MEXaHHIECKast
paboTa W MOIIHOCTh, MOTEHIMAJIbHAS DSHEPTUs Teja, TMOJHATOrO Haj
MOBEPXHOCTHIO  3€MJIM, TMOTEHLMAJIbHAS JHEPIHsl CXKATOM MPY>KUHBI,
KUHETUYECKasi YHEprusi, MOJHAas MEXaHW4ecKas 3HEprusi, MmepuojJ M 4acroTa
KoJie0aHuM, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTH CBETA,
MoKa3aTelb MPEOMICHUSI Cpefbl), MPH OMHCAHUUA TPABUIBLHO TPAaKTOBAThH



(¢u3nUecKuil CMBICIT HCHOJB3YyEMbIX BEIUYMH, O003HAUYEHUS M EIUHMIIBI
¢u3nUeckux BEIMYMH, HAXOAUTh (OPMYJbI, CBS3bIBAIOIIME JAHHYIO
(Gu3MUECKyI0 BETMUUHY C IPYTUMHU BETUYNHAMH, CTPOUTH TPapUKU NU3yUEHHBIX
3aBHUCHUMOCTEH (PU3NUECKUX BEITUYNH;

XapaKTepU30BaTh CBOMCTBA TeJl, PU3NUECKUE SIBJICHUS U TPOIECCHI, UCTIONb3YS
3aKOH COXPAaHEHHUS DSHEPruH, 3aKOH BCEMHUPHOTO TATOTCHHUS, INPHHLIUI
CYNEPIO3UINH CUJI, TPUHIUI OTHOCUTENbHOCTH [ anuies, 3akonsl HeloTOHA,
3aKOH COXpAHEHHUs] UMIYJbCa, 3aKOHbI OTPAKEHUS M TMPEIOMIICHHS CBETa,
3aKOHBI COXPAHEHHUSA 3apsI0BOTO U MacCOBOTO YHCEN MPH SACPHBIX PEaKIUsiX,
OpU 3TOM JaBaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHAa W 3allMCHIBaTh €ro
MaTeMaTH4eCKOE BBIPAKECHHUE;

OO0BACHATH (PU3NYECKHE TPOIIECCHI M CBOMCTBA TEJ, B TOM YHUCIIC U B KOHTEKCTE
CUTyallull MPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa: BBIABIATH MPUYUHHO-
CJIEICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHUX WIaroB ¢
Onopoil Ha 2—3 W3yYEHHBIX CBOWCTBA (U3WYECKHUX SIBICHUU, (U3NYECKHX
3aKOHOB WJIM 3aKOHOMEPHOCTEIH;

pemaTh pacy€THble 3aJa4yM (OMUpAIOLINecs Ha CUCTEMY U3 2—3 ypaBHEHUNN),
UCIIOJIB3YSl 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PU3MUECKHE BEIUYUHBL HA
OCHOBE aHaJiM3a YCJOBHS 3a/laydl 3alKChIBaTh KPAaTKOE YCJIOBHE, BBISABIATH
HEIOCTAaloLIe WM HM30bITOUYHbIE JaHHBbIC, BHIOMpPATh 3aKOHBI U (OPMYIIHI,
HEOOXOIMMBIE  JUIl  pelIeHHs, MPOBOAUTh pPacy€Thl U  OICHUBATH
PEATMCTUYHOCTH MOTYYEHHOTO 3HaYCHHS PU3NUECKON BETMYHHBI,
pacro3HaBaTh NpoOJIeMbl, KOTOPbIE MOKHO PEUIUTH MPU MOMOIIH (PU3NIECKUX
METOJIOB, HCHOJb3ysl OINHCAHWE WCCIENIOBAaHUS, BBIIEIATH IPOBEPSIEMOE
OpPEANoiI0KEeHNEe,  OLEHMBATh  MPAaBUIBHOCTh  MOpPAAKAa  IPOBEACHUS
UCCIIIOBAHMSI, JIeIaTh BBIBOIbI, MHTEPIPETUPOBATh PE3yJIbTaThl HAOIIOACHUI
U OIIBITOB;

IPOBOAUTD OIBITHI 10 HAONIOEHUIO (PU3NYECKUX SIBJICHUM WM (PU3NYECKUX
CBOMCTB Ten (M3yueHHe BTOpPOro 3akoHa HbIOTOHA, 3aKOoHA COXpaHEHUs
SHEPTUH, 3aBUCUMOCTh Teproa KoJieOaHui Npy>KUHHOTO MasiTHUKA OT MaccChl
rpy3a M SKECTKOCTH MPYKMHBI M HE3aBHCUMOCTb OT AaMIUTUTYAbl MaJbIX
KoJie0aHuM, MPSMOJIMHEHHOE PacCHpOCTpaHEHUE CBETa, pasjioKeHue Oeoro
CBETa B CIIEKTP, U3YUYECHHUE CBOMCTB N300paKEHUS B INTIOCKOM 3€pKaJie U CBOWCTB
n300paskeHus] peaMeTa B coOMparoliel JuH3e, HaOJII0JeHUE CIUIOIIHBIX U
JUHENHYATHIX CIIEKTPOB M3JIyUYEHUS): CAMOCTOSATEIBHO COOMPATh YCTAHOBKY M3
U30BITOYHOTO Habopa 000pYyIOBaHMs, OIHKCHIBATH XOJ OMbITA U €0
pe3yabTaThl, GOPMYIUPOBATH BHIBOBI;

IPOBOAUTH MPU HEOOXOIMMOCTH CEpHUIO MPSAMBIX H3MEPEHUH, Ompeessis
cpelaHee 3HaueHHE H3MepsAeMoi  BenuuMHBl  ((PoKycHOe paccTosHue



cobuparoield  JUH3bI), OOOCHOBBIBATH BBIOOp crocoba  H3MEpPEHHS
(M3MEpUTENBHOTO TTPUOOpPA);

IPOBOJUTh  HUCCJEAOBAHME  3aBUCUMOCTEH  (DU3MYECKUX  BEJIMYHUH C
WCITOJIb30BAHUEM TIPSIMBIX M3MEPEHUH (3aBHCHUMOCTh IMYTH OT BPEMEHU IPHU
PaBHOYCKOPEHHOM JBUXEHUU 0€3 HAa4aJIbHON CKOPOCTH, TIEpHUOa KOJIeOaHU!
MaTEMaTUYECKOr0 MasiTHUKA OT JJIMHbI HUTH, 32aBUCUMOCTU YIJIa OTPaKEHUS
CBETa OT yIJIa MaJeHUs U YIJia MPeIOMJICHUS OT yria MaJieHus): MIaHUpOBaTh
UCCJICIOBAHNE, CAMOCTOSITEIHHO  COOMpaTh YCTAHOBKY, (puKCHpOBaTh
PE3yNBTATHI OJIYICHHON 3aBUCUMOCTH (PU3NYECKHUX BETUYHMH B BUJIC TAOIHII U
rpauKOB, ACIATh BHIBOBI IO Pe3yIbTaTaM UCCIICIOBAHMS;

MPOBOJIUTH KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEJIMYUH (CPEHSst CKOPOCTh U
YCKOpEHHE TeJjla IPU PABHOYCKOPEHHOM JBUXKEHUHU, YCKOPEHHUE CBOOOJIHOIO
najieHusi, KECTKOCTh TMPYXKHUHBI, KOIDPUIIMEHT TPEHUS CKOJIBKEHUS,
MeXaHu4yeckas paboTra ¥ MOIIHOCTb, YacTOTa U TMEpPHOJ KoJebaHuin
MaTEMaTUYECKOTr0 U MPYKMHHOTO MasiTHUKOB, ONTUYECKAsi CUjla coOuparoiei
JVH3bI, PAJAMOAKTUBHBIM (OH): TIUJIAHUpPOBaTh HU3MEPEHHs, COOMpaTh
DKCIIEPUMEHTAJIbHYI0  YCTAaHOBKY UM  BBINOJHATH U3MEPEHHUs, Cleays
NPEMIOKCHHOW ~ WHCTPYKIIMW,  BBIYKHCIATH  3HAYCHWE  BEIMYMHBI U
aHAIM3UPOBATh MOJYYCHHBIE PE3yJbTaThl ¢ YU4ETOM 3aJaHHON MOTPEITHOCTH
W3MEPEHNM;

coOJro/1aTh NpaBuiIa TEXHUKHA 0O€30MacHOCTH MpH padboTe ¢ J1abopaTOPHBIM
obopynoBaHuEM;

pasnuyaTh OCHOBHBIC TPU3HAKA M3YYCHHBIX (U3UYECKUX  MOJETIEeH:
MaTepHuaibHas TOYKa, a0COTIOTHO TBEPAOE TEIO, TOUYCUHBI MCTOYHHK CBETA,
Jy4, TOHKas JIMH3a, IUIaHeTapHasi MOJeJIb aTOMa, HyKJIOHHAsi MOJI€JIb ATOMHOT'O
Anpa;

XapaKTEePU30BaTh MPUHIIMIIBI ICUCTBHUS U3yYEHHBIX TPHUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C OMOPON Ha MX ONHCaHUsA (B TOM YHUCJE: CIHIAOMETP, NaTUYUKHU
MOJIOKEHUS, PACCTOSIHUSA U YCKOPEHHUs, PaKeTa, JXOJIOT, OYKH, IEPUCKOIL,
doToanmapar, ONTHYECKUE CBETOBOJIbI, CIEKTPOCKOI, JJ03UMETp, Kamepa
Bunbcona), wucnonb3yss 3HaHMS O CBOMCTBaX (DU3MYECKUX SIBICHUN U
HE00X0aMMbIe (HU3NIECKHE 3aKOHOMEPHOCTH;

WCIIOJIP30BAaTh CXEMbl W CXEMATHYHBIC PHCYHKH HM3YYCHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTUYECKUX MPOLIECCOB MpHU
pelieHnn yueOHO-MPaKTUUYECKUX 3a]1ad, ONTUYECKUE CXEMbl ISl TOCTPOEHUS
M300paKEHHI B TNIOCKOM 3€pKaJie U cOOMparomet TMH3e;

MPUBOJAUTH NPUMEPHI (HaXOAUTh MHGOPMAIIMIO O MPUMEPax) MPAKTUIECKOTO
WCITIOJIB30BaHUS (PU3NUECKUX 3HAHUH B TOBCEAHEBHOM KU3HU JIJIs1 00CCTICUCHUS
0e30MacHOCTH MpU OOpallleHUH ¢ TPUOOpPaAMU U TEXHUYECKUMU YCTPOMCTBAMU,



COXpaHEHHsI 30POBbS M COOJIOACHUS HOPM 3KOJOIMYECKOTO TOBEICHUS B
OKPYKaroUIEH Cpee;

OCYILECTBJIATh MOUCK MH(popMalu (pusnueckoro coaepkanus B HTepHere,
CaMOCTOSATEIBHO ~ (OPMYJIHPYS  IOWCKOBBIM  3ampoc, HAXOAWUTh IYTH
OTIpPENeICHUsI JTOCTOBEPHOCTH TOJNYYCHHOH WHPOpPMAMM Ha OCHOBE
UMEIOIINXCSA 3HaHUI U JONOTHUTEIbHBIX UCTOYHUKOB;

UCTOJIb30BaTh TPH BBHIMOJIHEHUN Y4YEOHBIX 3a/JaHUil HAy4YHO-TIOMYJISIPHYIO
auTeparypy (pU3MUECKOTo COAepIKaHUs, CIIPABOYHBIE MaTEpHajbl, PECypChl
cetru MuHtepHer, Biagerb npuéMamMu  KOHCIIEKTHPOBAaHUS  TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
UHpOpPMALlUM U3 HECKOJbKUX HMCTOYHUKOB (PU3MUECKOTO COAepIKaHus,
NyOJIMYHO TPENCTABIATh PE3YNbTaThl MPOSKTHOW WIIM HCCIIEOBATEIbCKON
JESITEeTBHOCTH, TIPU 3TOM T'PAaMOTHO HUCIIOJIb30BaTh M3YUYCHHBIN MOHATUHHBIN
ammapar H3y4aeMoro pasaena (U3MKH M CONPOBOXKAATH BBICTYIUICHHUE
Ipe3eHTaluel ¢ y4€éTOM 0COOCHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE 9 KJIACC

KoJsun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbie
Ne n/m P Konrpoabnbie  I[Ipakruueckue (witpp )
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJIeHHUSA
11 MexaHH4eCKOe JIBMKCHUE U CIIOCOOKI €TI0 10 1 Bbu6nmuoreka [JOK
' OIMCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B3aumoneiictBue e 20 1 3
HMOACHETBHE Te https://m.edsoo.ru/7f41a4a6
Bbubnuoreka [JOK
1.3 3aKOHBI COXpaHe 10 3
HIbl COXpAnCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3gen 2. Mexann4deckue K0Je0aHUA U BOJHBI
Bbu6nmuoreka [JOK
2.1 Mexaandeckne Kojiaeoa 7 3
RARIHCCRHC KOACOATHA https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
2.2 MexaHn4ecKkue BO .3 8 1 3
RARIHCCRUC BOTHBL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znea 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
11 DIEeKTPOMarHuTHOE MOJE U 6 ) bubmmoreka [JOK
' 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3nen 4. CBeToBbIe IBJICHUS




Bbu6nuoreka [JOK

4.1 3aKOHBI paclpOCTPaHECHUS CBETA 6 2 hitps://m.cdsoo.ru/7f41ada6
bu6mmoreka [IOK
4.2 JIMH3BI 1 oNTHYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 PasnoxxeHue 6emoro cBera B CIEKTP 3 2 hitps://m.edsoo.ru/7f4 1a4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBble siBJIeHUS
bu6mmoreka [IOK
5.1 Hcnyckanne ¥ norjoneHne cBeTa aroMoM 4 1 hitps://m.cdsoo.ru/7 41 adat
bu6mmoreka [IOK
2 1
> CTpoene aTomHOro s1pa 6 https://m.edsoo.ru/7f41a4a6
Bbu6nmuoreka [JOK
. )| 1
53 JIEPHBIE PEAKIIUU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTOpUTEIHH0-00001IA0IMH MOYJIb
6.1 [ToBTOpeHue u 0000IIEHNE COIEPIKAHUS 9 ) bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




IHOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
Ne KosanuecTBo 4acon DJIeKTPOHHbIE
0 rema ypoKa Bee Kourpon = IlpakTuu il:;:e nudpposbIe
/ bHbIE ecKHe o0pa3oBaTe/bH
I re padoThbI padoTsI Hs ble pecypchbl
Mexanunueckoe
1 JBUKEHUE. |
MarepuanbHas
TOYKa
Cucrema
oTcYeTa. bubnmmoreka
) OTHOCHUTENBHOC | LHOK
Th https://m.edsoo.ru/
MEXAHUYECKOTO ff0ad474
JIBUKCHUS
PaBHOMEpHOE bubnunoreka
3 MPAMOJIMHEHHO 1 HOK
. https://m.edsoo.ru/
ff0ad19a
HepasHoMepHO
e
MIPSIMOJIMHENHO
4 € JBUKCHUE. 1
Cpennsis u
MI'HOBEHHasI
CKOpPOCTh
[IpssMonuHENHO
e bubnuoreka
5 PaBHOYCKOPEHH 1 HOK
o — https://m.edsoo.ru/
ff0ad8d4
Yckopenue
CxopocTb
MIPSIMOJIMHENHO
ro
6 PaBHOYCKOPEHH 1
OT0 IBUKECHHUSI.
I'paduxk
CKOpPOCTH
JlaGopaTtopHas bubnuoteka
7 1 1
paborta [HOK




"Onpenenenune
YCKOPEHHUS TeIa
npu
PaBHOYCKOPECHH
OM JIBHIKEHUHU
10 HAKJIOHHOMH
mIockocTu"

https://m.edsoo.ru/
ff0adb18

CBobogHoOe
MMaJCHAE TEIL.

8 OnbIThI
lanunes
PaBHOMepHOE
JBIKCHUE T10
OKPY>KHOCTH.
bubnunoreka
[Tepuon u
9 yacTroTa HOK
I https://m.edsoo.ru/
ff0ael76
JIunelinas u
yriioBas
CKOpOCTH
[lenTpocTpemu
10 TEIbHOE
YCKOpEHUE
IlepBblit 3aKk0H bubamorexa
11 HrroToHa. HOK
Bextop curbi https://m.edsoo.ru/
ff0ae612
Bropoii 3akoH bubnuoreka
12 Hprorona. HOK
PaBHonelicTBY https://m.edsoo.ru/
folas cuia ff0ae72a
Tperuii 3akoH bubnuoreka
13 HrroToHa. HOK
Cynepno3unus https://m.edsoo.ru/
CHII ff0ae982
Pemenue 3agau bubnmmoreka
14 Ha [IPUMEHEHHUE [HOK
3aKOHOB https://m.edsoo.ru/
HrroTrona ff0aeb6c
Cina bubnunoreka
15 YOPYTOCTH. 1OK

3axoH ['yka




https://m.edsoo.ru/
ff0aeca2

Pemrenue 3agau

16 o teme «Cuia
YOPYTOCTH
JlaGopaTtopHas
Bubanoreka
paborta OK
17 «Omnpenenenue 1
https://m.edsoo.ru/
JKECTKOCTH ff0aceds
TIPYKUHBDY
Bbubnnoreka
18 Cuna tpenus LOK
https://m.edsoo.ru/
ff0af738
Bubnunoreka
Pemtenue 3agau OK
19 o teMe «Cumna I
https://m.edsoo.ru/
TPEHUS 0afa26
Jlaboparopuast
pabora bubnuoreka
20 "OnpenencHue HOK
kod(durmenra https://m.edsoo.ru/
TPEHHUSI ff0af8be
CKOJIBKeHUS"
Pemtenue 3agau
10 TEME Bubnuoreka
"3aKOHBI 1HOK
21
Hrrorona. Cuna https://m.edsoo.ru/
YHOPYTOCTH. ff0afb8e
Cuna tpenus"
Cuia TsDKeCTU
U 3aKOH
Bubnunoreka
BCEMHUPHOTO OK
22 TATOTECHUS. 1
Vek https://m.edsoo.ru/
cloperue ff0af044
CBOOOHOTO
ajgeHust
Ypok-
KOH(EepeHIIHs
” "JIBUKEHUE TEN
BOKPYT
IPaBUTALMOHHO

ro LEHTpa




(Conneunas
CHUCTEMA).
lanaxktukn"

24

Pemrenue 3agau
o Teme "Cuia
TSKECTH U
3aKOH
BCEMHUPHOIO
TATOTCHHS"

bubanoreka
HOK
https://m.edsoo.ru/
ff0af5f8

25

IlepBas
KOCMHYECKAs
CKOpOCTb.
Hepecomocts u
Meperpy3Kku

bubanoreka
HOK
https://m.edsoo.ru/
ff0af33c

26

PaBHOBecue
MaTepuaibHON
TOYKH.
AOCOIIOTHO
TBEPJIOE TEIIO.
PaBHOBecue
TBEPJIOTO TENA
c
3aKpEIUIEHHON
OCBIO
BpalICHUSI.
MOMEHT CHJIBI.
LenTp TsxecTu

Bubnnoreka
1HOK
https://m.edsoo.ru/
ff0afe36

27

PaBHOBecue
MaTepuaibHON
TOYKH.
AOCOIIOTHO
TBEPJIOE TEIIO.
PaBHOBecue
TBEPJIOTO TENA
c
3aKpEIUIEHHON
OCBIO
BpAILLICHUS.
MOMEHT CHJIBI.
LenTp TsxecTn

28

Pemenue 3amau
o TEME

"MOMEHT CHJIBI.

Bubnnoreka
1HOK




Lentp
TOKEeCTA"

https://m.edsoo.ru/
ff0b02b4

IToaroroBka x

KOHTPOJIbHOU
Bbubnnoreka
pabote mo Teme
" I[HOK
29 MexaHu4decko
x https://m.edsoo.ru/
© ABIDKCHHC. £0b0408
B3aunMoneiicTs
ue ten"
KonTponbHas
pabota mo Teme bubnuoreka
30 "MexaHn4ecko I[IOK
€ IBM)KCHUE. https://m.edsoo.ru/
BzaumoneiicTtB ff0b06ec
ue ten"
Nmnynsc Tena.
NMiysbsc cuisl.
3akoH
Bubianoreka
COXpaHEHUS
1HOK
31 UMITYJIbCa.
v oc https://m.edsoo.ru/
fipyroe n ffOb07fa
HEyMpyroe
B3aHMOJCUCTBU
€
Pemrenue 3agau Bubnuoreka
1 10 TeMe "3aKOH IHOK
COXPaHECHUS https://m.edsoo.ru/
umMIysbca" ff0b096¢
Ypok-
KOH(EpeHIHS
"Pea oe
1 KTHUBH
IIBIDKEHUE B
PUPOJIE U
TexHuke"
Bbubnnoreka
Mexannueckas OK
34 pabota u 1
OIIHOE https://m.edsoo.ru/
MOTHHOCTD £f0b0a84
Pabota crutsl Bubnuoreka
15 TSKECTH, CUJIBI HOK

YIPYTOCTH U
CHJIBI TPEHUS

https://m.edsoo.ru/
ffOb0db8




36

Jlaboparopuast
pabota
«Onpenenenue
paboOTHI CHITBI
TPEHUS IPU
pPaBHOMEPHOM
JBYDKEHUH TeJa
o
TOPU30HTAIIEHO

n
MMOBCPXHOCTU»

37

CBs3b dHEpPrUU
U paboTHI.
[TorenmansHa
sl SHEPIUsl

38

Kunernueckas
SHEPTHS.
Teopema o
KHMHETHYECKOMH
SHEPTUU

Bubnnoreka
1HOK
https://m.edsoo.ru/
ffob0c32

39

3akoH
COXpaHEHUS
DHEPIUU B
MEXaHUKE

40

JlaGopaTtopHas
paborta
«3yuenue
3aKOHa
COXPaHCHHUS
SHEPTUN

Bubnnoreka
1HOK
https://m.edsoo.ru/
ffob12fe

41

KonebarenpHoe
JBM)KEHUE U
ero
XapaKTePUCTHK
nu

Bubnnoreka
HOK
https://m.edsoo.ru/
ffOb1858

42

3aTyxaromue
KoJIcOaHusI.
Brinyxiennbie
KoJIe0aHusL.
Pe3onanc

Bubnnoreka
HOK
https://m.edsoo.ru/
ff0b2010

43

Matematuyeck
1505




NPYKUHHBIN
MasATHUKH

44

Ypok-
HCCIICIOBAHUE
«3aBUCUMOCTD
nepuojaa
KoJIeOaHUI OT
JKECTKOCTHU
MPY>KUHBI U
MacChl Tpy3a»

bubanoreka
HOK
https://m.edsoo.ru/
ffob197a

45

[IpeBpaienue
SHEPTUHU MpHU
MEXaHUYECKHUX
KoJe0aHusIX

46

Jlaboparopuast
pabora
«Onpenenenue
9aCcTOTHI U
nepuosa
KoseOaHui
PY>KUHHOTO
MasiTHHKA

bubanoreka
HOK
https://m.edsoo.ru/
ffOblaec

47

Jlaboparopuast
paborta
«IIpoBepka
HE3aBUCHUMOCTH
nepuoja
KoseOaHuit
rpys3a,
IIOABCIICHHOT'O
K HUTH, OT
MAaccChl Tpy3a»

Bubnnoreka
1HOK
https://m.edsoo.ru/
ffob197a

48

MexaHn4uecKue
BOJIHBI.
CBoiicTBa
MEXaHUYECKUX
BOJIH.
[IpononbHBIE N
MOIEepPEYHbIC
BOJIHEBI

bubanoreka
HOK
https://m.edsoo.ru/
ffob21fe

49

Ypok-
KOH(EepeHIIHS




"MexaHn4eCcKH
€ BOJIHBI B
TBEPIOM TeEJIE.
CelicMuueckue
BOJIHBI"

50

3BYyK.
Pacnpoctpanen
uec u
OTpaKCHHE

3BYyKa

51

Ypok-
HCCIICIOBAHUE
"HaOmroneHue
3aBUCHMOCTH
BBICOTHI 3ByKa
OT YaCTOTHI"

52

I'pomkocTh
3ByKa U BbICOTA
TOHa.
AKYCTUYECKUI
pe30HaHC

53

Ypok-
KOH(epeHIHs
"VpTpa3ByK u
nH(}ppa3ByK B
IpUPOJE U
TeXHUKe"

bubanoreka
1HOK
https://m.edsoo.ru/
ff0b23ca

54

IToaroroBska k
KOHTPOJIbHOU
pabote 1o Teme
"3aK0HEBI
COXpaHEHUS.
MexaHnuecKHe
KoJIeOaHus U
BOJIHBI"

Bubnnoreka
1HOK
https://m.edsoo.ru/
ff0b2510

55

KonTponbnas
pabora 1o Teme
"3aKOHBI
COXpaHEHUS.
MexaHnuecKue
KoJIeOaHus U
BOJIHBI"




DNEeKTpOMarHuT EuGImoTexa
56 HOE TI0JIC. ITOK
IMEKTPOMATHHT https://m.edsoo.ru/
HBIE BOJIHEI ffOb2abe
CsoiicTBa
57 JJIEKTPOMArHUT
HBIX BOJIH
Ypok-
KOH(EpeHIIHS
"[Ikana
5JIEKTPOMATHUT bubnmoreka
58 HBIX BOJIH. [HOK
Wcronb30Banue https://m.edsoo.ru/
AJIEKTPOMArHUT ff0b2fe6
HBIX BOJIH JUIS
COTOBOM cBsI3H"
Ypok-
HCCIICIOBAHUE
"U3yuenue
CBOMCTB Bubnnoreka
59  SMeKTPOMarHuT LHOK
HBIX BOJH C https://m.edsoo.ru/
IIOMOIIILIO ff0b2c6e
MOOUIBHOTO
tenedona"
Pemenne 3amaq
Ha
onpeerIeHue
60 YacTOThI B
TUTAHBI
3JEKTPOMArHUT
HOM BOJIHBI
DNEeKTpOMarHuT
Has Ipupo/Ia
CBETA. bubnmmoreka
61 CkopocTb LIOK
CBeTa. https://m.edsoo.ru/
Bonnosrie f0b31d0
CBOICTBa CBeTa
Uctounuku Bubnnoreka
62 cBeTa. 1HOK
[IpsmonuHeHO https://m.edsoo.ru/

ff0b3658




e
pacnpocTpaHeH
HE CBETa.
3aTMeHHS
CounHia n
Jlynb1

63

3aKkoH
OTpaXKEHUS
CBeTa. 3epKaia.
Pemrenue 3agau
Ha MIPUMEHEHHE
3aKOHa
OTpaXKEHUS
CBETa

Bubnnoreka
1HOK
https://m.edsoo.ru/
ff0b38c4

64

[Ipenomnenue
cBeTa. 3aKOH
MIPETOMIICHUS
CBeTa

Bubnnoreka
1HOK
https://m.edsoo.ru/
ff0b3aeca

65

ITonHoe
BHYTPEHHEE
OTpaKEHUE
CBeETA.
Hcnonp3oBanue
MMOJTHOTO
BHYTPEHHETO
OTpaXEHUS B
OINITHYECKUX
CBETOBOJIaX

Bubnnoreka
HOK
https://m.edsoo.ru/
ffOb3c5c

66

JlaGopatopHas
pabota
"UccnenoBanue
3aBHCUMOCTH
yria
MIPETIOMIICHUS
CBETOBOTO JIy4a
OT yria
IIaCHUuA Ha
rpaHuIIe
"BO3IIyX-

CTCKJIO

67

Ypok-
KOH(epeHIHs
"Ucnonbs3oBanu




€ IIOJIHOI'O

BHYTPEHHETO
OTPaKCHUS:
CBETOBOJIBI,
OIITHUKOBOJIOKOH
Hasl CBA3L"
Bubnnoreka
JInH3EL OK
68 Onrtnyeckas 1
https://m.edsoo.ru/
CHJIA JTUH3EI FOb32c
Bubanoreka
[Toctpoenue OK
69 M300pakeHUH B i
— https://m.edsoo.ru/
ff0b444a
Jlaboparopuast
pabora
"Onpenenenune
Bbubnnoreka
¢dhoxycHOTO
IHOK
70 paccTosIHUSA U
o ccKoi https://m.edsoo.ru/
fITHHECCKon £f0b4206
CUJIBL
cobOuparomei
JTAH3E"
Ypok-
Bubnnoreka
KOH(EpeHIIHS OK
71 "OnTHuyeckKue I
— https://m.edsoo.ru/
ff0cOa7e
npudopsr"
I'nas kak Bubnuoreka
7 omnTHU4YECKas 1HOK
cucTeMa. https://m.edsoo.ru/
3penue ffOb4684
Ypok-
KOH(EepeHIHS
" e e
7 JedexTs
3penus. Kak
COXPaHUTh
3penue”
Paznoxxenune
Bubnnoreka
0eJIoro cBeTa B OK
74 criekTp. OnbIThI .

Hrrotona.
Cnoxenue

https://m.edsoo.ru/
ff0c0f4c




CIEKTPaJIbHBIX
LBETOB.
Jucnepcus
cBeTa

75

JlaGopatopHnas
pabota
"ONBITHI 1O
Pa3I0KEHUIO
Oenoro ceera B
CIICKTp H
BOCTIPHUSITHIO
[BeTa
IPEIMETOB MPHU
ux
HaOJII0ACHUN
4epes [BETOBbIC
¢buabTpHl"

Bubnnoreka
1HOK
https://m.edsoo.ru/
ff0cOe2a

76

Ypok-
MPAKTUKYM
"BonHOBBIE
CBOICTBA CBETA:
nucnepcus,
uHTEephepeHITn
au
mudpakius"

77

OnpITHI
Pezepdopna n
TUTaHETapHAas
MOJIENTb aTOMa

bubanoreka
1HOK
https://m.edsoo.ru/
ff0c12a8

78

[Toctynatet
bopa. Moznens
aroma bopa

79

Hcnyckanue u
MOTJIOIICHHE
CBETa aTOMOM.
KBaHTEI.
JIuHelgaTeie
CIIEKTPBI

bubanoreka
HOK
https://m.edsoo.ru/
ff0c144c

80

Ypok-
MPAKTUKYM
"Habaronenue

Bubnnoreka
1HOK
https://m.edsoo.ru/
ff0c1550




CIIEKTPOB

UCIyCKaHus"
bubnunoreka
21 PanuoakTuBHOC HOK
Th U €€ BUIBI https://m.edsoo.ru/
ff0c1672
Crpoenue bubnmoreka
%) aTOMHOTO SI/IpA. HOK
Hyknonnas https://m.edsoo.ru/
MOJIEIb ffOc18ac
PanmoaxkTHBHEI Bubnuoreka
23 e HOK
MPEBPAIICHUSA. https://m.edsoo.ru/
N3oTomns! ff0clal4
Pemtenue 3agau
Bubnuoreka
10 TEME:
84 "PannoakTUBH HOK
e https://m.edsoo.ru/
. ffOclb4a
MIpeBpaIICHUs
Ilepuo
85 pron
rmoyrypacmnaaa
Ypok-
KOH(epeHLLA bubnuoreka
"PagnoakTUBH OK
86 bI€ U3JIYYEHUS B 1 '
https://m.edsoo.ru/
Tprpone, f0c2126
MeOUIINHE,
TeXHUKe"
Snepuslie
€aKI1H.
p Bubnuoreka
3aKOHBI
87 COXpaHEHUS LOK
https://m.edsoo.ru/
3apsI0BOTO U ff0clc58
MaccOBOI'0O
YHCel
OHeprus CBs3U bubnmoreka
28 ATOMHBIX SITIEP. HOK
CBs3b MacChl U https://m.edsoo.ru/
SHEPruu ff0cld7a
Pemenue 3amau
89 A

10 TEME




" nepusle
peaxkuun"

90

Peaknuu
CHUHTE3a U
JEJICHUS SIAEP.
HUctounukn
SHEPTUU
Counnna u 3BE37

Bubnnoreka
HOK
https://m.edsoo.ru/
ff0c1e88

91

Ypok-
KOH(epeHIHs
"AnepHas
JHEPreTHKA.
JHeicTBus
paZloaKTUBHbI
X U3JIy4EeHUU Ha
KUBBIE
OpraHu3Mbl"

92

[Toaroroska k
KOHTPOJIbHOM
pabote 1Mo Teme
"DneKkTpoMarau
THOE TI0JIE.
DNEKTPOMarHuT
HBIE BOJIHBI.
KBanToBbIe
siBJIeHUS "

Bubnnoreka
1HOK
https://m.edsoo.ru/
ff0c223¢

93

KonTponbnas
pabota o Teme
"JyeKTpOMarHu
THOE TIOJIE.
DNEKTPOMarHuT
HBIE BOJIHBI.
KBaHTOBBIE
SIBJICHUS"

94

IToBTOpEHME,
o0o01eHme.
Jlabopartopubie
paboTHI IO
Kypcy
"BzaumMonencTs
ue ten"

Bubnnoreka
1HOK
https://m.edsoo.ru/
ff0c245a




[ToBTOpEHHUE,

00001EenueE.
Pemenue Bubnnoreka
95 pacYETHHIX U 1HOK
KaueCTBEHHBIX https://m.edsoo.ru/
3aj7ad4 I10 TeEMe 110c2572
"TerioBbIe
npoiiecch”
[ToBTOpEHUE,
00o001IEeHNE.
Pemrenue
Bubaunoreka
pPacyYeTHBIX U OK
96 KAYeCTBEHHBIX !
SA144 110 TeMe https://m.edsoo.ru/
A ff0c2a22
HKHH
TEIUIOBBIX
nBuraresaein”
IToBTOpEHME,
00001EeHNE.
Pemenue
Bbubnnoreka
pacUeTHBIX U OK
97 KQYEeCTBEHHBIX 1
- https://m.edsoo.ru/
A £0c2b30
UKHﬂ
AIEKTPOYCTaHO
BOK"
[ToBTOpEHUE,
00o001IEeHNE.
Bubnnoreka
JlabopaTtopubie OK
98 paboTHI IO 1
. https://m.edsoo.ru/
ypey ff0c2c52
"CBeTOBEBIE
SIBJICHUS"
[ToBTOpEHUE,
00o001IEeHNE.
Bubianoreka
Pabora ¢ OK
99 TEKCTaMH 110 1
Tene "3AKOHLI https://m.edsoo.ru/
ff0c2d6a
COXPaHCHHUS B -
Mmexanuke"
IToBTOpEHME,
10 6506 Bubnnoreka
0000111eHNE.
0 o 1IOK

Pabora ¢




TEKCTaMH 110
TEME
"Konebanusa u
BOJIHBI"

https://m.edsoo.ru/
ff0c2e82

10

[ToBTOpEHHUE,
00001IeHHE.
Pabora ¢
TEKCTaMH 110
TEME
"CBeTOBBIC
SIBIICHHS"

bubanoreka
HOK
https://m.edsoo.ru/
ff0c3044

10

[ToBTOpEHHUE,
00001IeHHE.
Pab6ora ¢
TEKCTaMH 110
TEME
"KBaHToBas u
siiepHas
¢uzuka"

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102

27




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JI1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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