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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o Qu3nke Ha YypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueil mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duszukay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YarOMIMXCAd W OpraHu3alui0 HM3yYeHHUS
(Gu3MKK Ha JeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH y4yeOHOro mpeaMera B peanuzauuu tpedboanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢usuke ycraHaBlIMBaeT pacipeneieHue yueOHOro Marepuania
no rogam o0yyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usmuke pazpaboTaHa ¢ ILEIbI0 OKa3aHHUsS METOJIUYECKON
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, MOCKOIbKY (PU3nUYeCcKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUIA,
U3y4aeMbIX XUMHEH, Onooruei, acTpoHoMuel 1 puzndeckoit reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpA, MPEAOCTaBIsieT Hauboyee sICHbIC
oOpasibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HaHUS, TO €CTh CIoco0a MoTydeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHHUS B CTPYKType OOIIero
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHHM €CTECTBEHHOHAYUYHOW TPaMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEAYIOINMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb!

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIC/IOBAHMUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJb30BATh  HAYy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemn wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojgaBaHus ydeOHoro mnpeamera «Dusuka» B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM



Komnernun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nekaops 2019 r. Ne [TK4BH).
Ieaun n3zyyenus pusuku:

MPUOOPETCHUE WHTEpPeca W CTPEMIICHHS OOYyYarolIuXxcss K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUS M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;
(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHS KaK pe3yJIbTaTa U3y4eHHUs OCHOB
CTPOEHUS MaTepPUH M PyHIaAMEHTAJIbHBIX 3aKOHOB (PU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  MPEACTaBICHUHA O  BO3MOXKHBIX  chepax  Oymymiei
npo(ecCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i ImporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOT'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pCIICHUEM CIICAYIOIUX 3adaY.

NpPHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS TMPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUHN HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOTHATH OTBITHI,
nabopatopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUA C
UCTIOJIb30BaHMEM U3MEPUTEIHHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIEeCKOro COAEp>KaHus,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHAU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHOMN NEeSITSIBPHOCTH, CBI3aHHBIMHU
C (GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbI ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeNEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezeno), B 9 kiacce — 102 vaca (3 yaca B Heleno).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEH/IATEIIbHBIM XapaKTep, YUUTENb JelIaeT BHIOOP MPOBEACHUS



7a00paTOpHBIX PabOT W OMNBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
0o0y4Jaromuxcs, COUCKa PKCIEPUMEHTANIBHBIX 3aJaHUi, MpeJaracMbIX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMEHa 10 (U3HKE.



COIAEPKXAHUE OBYYEHUA
9 KITIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABwKeHHe. MarepuanpHas Touka. Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAaHWYECKOrO JBHXKEHHs. PaBHOMEpHOE NpSAMOJIMHENHOE
nBrxeHne. HepaBHOMepHOEe mpsmMosinHEHOEe nBHKeHHE. CpenHsss 1 MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOoyckopeHHOe mpsiMoiuHelHHoe JBukeHue. CB0oOOIHOE
nagenue. OnbiTel ['anumes.

PaBHOMepHOE ABMKEHHE MO OKpY>KHOCTH. Ilepron m wactora oOpaleHus.
JIuneliHas u yrioBasi CKOpocTU. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3ak0oH HeroTtoHa. Bropoit 3akon Herorona. Tperunii 3akoH HerotoHa.
[TpuHUHMI CyNEepIIO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHMs: Chiia TPEHHUS CKOJIbKEHUS, CUjla
TPEHUSI TOKOS, IPYTUE BUbI TPCHUS.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nafgeHus. JBmkenue miuaner Bokpyr ComnHpa. IlepBasi kocmuyeckass CKOpPOCTb.
HeBecomocTs U neperpysKu.

PaBHOBecue marepuaibHOM TOYKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TeNa C 3aKPEIUIEHHON OChIO BpaleHus. MomeHT cubl. LIeHTp TsxecTH.

Nmnynec Tena. M3meHnenue umiynbsca. UMmynbe cuibl. 3aKOH COXpPAaHEHUS
UMITyJIbCa. PEaKTUBHOE IBHKEHUE.

Mexannueckass paboTta WM MOIIHOCTh. PabGoTa CHII TSXKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padbothl. [loTeHIManbHAas SHEPTUs Tea, TOJIHIATOrO HaJ
MMOBEPXHOCTHIO 3eMiu. [loTeHIIManbHas SHEPTUs C:KaTOM NMpyKkuHbl. KnHeTnueckas
sHeprus. TeopemMa 0 KHHETHYECKOW HHEPTHU. 3aKOH COXPAHEHHS] MEXAaHUYECKOU
DHEPIUMU.

Jemoncmpauuu.
1. HaOmroneHre MEeXaHUYECKOTO JIBMXKCHUS TeJla OTHOCHTEIIBHO Pa3HBIX TEI
OTCUETA.

2. CpaBHeHME MyTE€d W TPACKTOPUM NBUKEHHUS OAHOTO M TOTO XKE Tela
OTHOCHUTEIIBHO PA3HBIX TEJ OTCUETA.

N3Mepenune CKOpoCTH U YCKOPEHUS MPSIMOITMHEUHOTO JIBUKEHHS.
HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO JBHIKCHUS.

HaGmronenne nBrkeHHs Tea 0 OKPY>KHOCTH.

o v oA~ W

HaGnronenne MmexaHu4eCcKuX SIBJICHUM, IPOUCXOAIINX B CUCTEME OTCUETA
«Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO
KaOuHeTa (PU3UKHU.



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

3aBUCUMOCTh YCKOPEHHUS Te€la OT MAacChl Tela U JCUCTBYIOIIEH Ha HETO
CHJIBL.

HaGmronenue paBeHCcTBa CHII TPU B3aUMOJEHCTBUN TEN.

N3meHeHne Beca Tena npu yCKOPEHHOM JBHKECHHM.

ITepenaya umitynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeoGpa3zoBaHus SHEPTUH NTPU B3AUMOJICUCTBUU TEN.

CoxpaHeHne UMIyJIbca PU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITyJIbca MPU a0COIOTHO YIIPYTOM B3aUMOICHCTBUM.
HaGnionenre peakTUBHOTO JIBHXKEHHUS.

CoxpaHeHre MeXaHUYEeCKOM HEepruu Npu CBOOOIHOM NaJACHHUH.
CoxpaHeHne MEXaHMYECKOM SHEPIUU MPU JBHKEHHUH TeNa NOJ IEHCTBUEM
PY>KUHBI.

Jlabopamopnuvie padbomot u onvimot.

1.

10.

11.

KonctpyupoBanue Tpakra Jjisi pa3roHa U JajbHEUIEro PaBHOMEPHOIO
JIBUYKCHUS TIIApUKa WA TEICHKKH.

OnpeneneHue CpeaHEd CKOPOCTU CKOJBXKEHMsSI OpycKa WM JIBHKCHUS
IIapyKa Mo HAaKJIOHHOM TJIOCKOCTH.

OnpeneneHue yCKOpPEHHsI Tejla TPU PABHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka ruMOTE3bl: €CIM TpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHOM CKOPOCTHU IYTH OTHOCSATCS Kak psJ HEYETHBIX YHUCET, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTA CHJIBI TPEHHS CKOJBKEHHS OT CHJIBI
HOPMAJILHOTO JIaBJICHMUS.

Omnpenenenue kKodphUIIMEHTA TPEHUS CKOJBXKEHUS.

Onpenenenue KECTKOCTU NMPYKUHBI.

Omnpenenenne pabOTHI CUIIBI TPEHUS TIPU PABHOMEPHOM JIBIDKCHHH TeJa 10
TOPU30HTAIBHOU MMOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH TMpU TOABEME TIpy3a C
UCIIOJIb30BaHUEM HETIOJIBIKHOTO Y TTOJIBHYKHOTO OJIOKOB.

N3ydeHne 3akoHa COXpaHEHUs SHEPTHUU.

Pazgen 9. Mexanuuyeckue Koj1eO0aHUs U BOJIHBI.

Konebarensnoe nemxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHMIA: TIEpUOI,
4acToTa, aMIUIATya. MaTtemaTnueckuii 1 NpyKUHHbIA MasTHUKU. [IpeBpaiieHue
SHEPIUM NpH KOJIeOATETIBHOM JIBUKEHUU.

3aryxaromue  KojeOaHus.  BeIHyxkIeHHble  KojeOaHus.  Pe3oHaHc.
Mexannyeckue BoOJIHBL. (CBOWMCTBA MEXaHMYeCKUX BOJH. [IpomonbHble u



[ONepeYHble  BOJIHBL. JlnMHA BONMHBI M CKOPOCTh €€ pPacinpOCTPaHEHMS.
Mexannyeckue BOJIHBI B TBEPIAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkoCTh 3BykKa M BbicoTa TOHa. OTpaxkeHue 3Byka. MH(ppa3Byk u
YIBTPA3BYK.

Jemoncmpayuu.

1. HaGmonenue xoneOaHuid Ten MOJ JOEUCTBUEM CHIIBI TSXKECTH WU CHIIBI
yIPYTrOCTH.
HaGmonenue konebanuii rpy3a Ha HUTU U Ha TPYKUHE.
HaGmonenrie BIHYXICHHBIX KOJI€OAHUN U pe30HaHca.
Pacnipoctpanenue mpo10JIbHBIX U MOMEPEUYHBIX BOJH (Ha MOJEIH).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKYCTUYECKHI pE30HAHC.

o v oA w N

Jlabopamopnuvie padbomot u onvimot.
1. OmpeneneHue YacTOThl M TEpHojia KoJieOaHWM MaTeMaTUYeCKOro
MasTHHUKA.
2. OmnpenesieHre 4acTOTHI U IEpHO/1a KOJIeOaHUH TPY>KMHHOTO MasTHHKA.
3. HccienoBanue 3aBUCMMOCTH Teproa KojeObaHuW MOABEIICHHOTO K HUTU
rpy3a OT JJIUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MEpHO/ia KojieOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBHUCHUMOCTH TEpHoJa KoieOaHuil rpy3a, MOJBEIIEHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPUPYIOLIME  3aBUCHMOCTh  Iepuojaa  KosieOaHuii
NPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. V3mepeHne ycKopeHusi CBOOOTHOTO MaeHUSI.
Pa3zpnen 10. Di1eKTpOMarHMTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.
DONEeKTPOMAarHUTHOE  MoJie.  DJIEKTpOMarHuTHele  BOdHBL.  CBoiicTBa
ANEKTpOMarHuTHeIX BoOJH. I[llkana »nexkTpoMarHUTHBIX BOJH. Mcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSA3U.
DOneKkTpoMarHuTHas npuponaa ceera. CkopocTh cBeTta. BoiaHOBBIE CBOMCTBA
CBETA.
Jemoncmpauuu.
1. CBolcTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopnwie padbomot u onvimot.
1. M3ydeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOILIBIO MOOWIBHOIO
TenedoHa.
Pa3gea 11. CBeToBbBIE AIBJIEHUS.



JlyueBas  Mmopmenbs  cBera.  Mcroynukum — cBera.  lIpsaMonuHeinHoe
pacnpoctpanenue ceta. 3atMmeHust Coinnina u Jlynsl. Otpaxkenue cpeta. [lnockoe
3€pKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomiienne cBera. 3akOoH mpenomieHus cBera. I[lonmHoe BHyTpeHHee
OTpakeHHE cBeTa. [cmosb30BaHME MOJHOIO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

JIunza. Xox nydeit B muH3e. OnTuueckas cucreMa poroanmnapara, MUKPOCKOIIA
U Teneckorna. ['na3 kak ontuyeckas cucremMa. bam3opyKocTh U 1adbHO30PKOCTb.

Paznoxenue Oenoro cBera B cnekTp. Onbitel HeloTona. Cnoxxenue
CIIEKTpaJbHbIX LIBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpsAmMonHEHHOE pacpOCTpaHEHUE CBETA.

OtpaxeHue cBera.

[TonyueHnue n300pa>keHU B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparoiiei JuH3e.

XO0J Iyder B pacCEeUBAIOLIEH JIMH3E.

[Tony4yenue nzoOpaxeHnt ¢ TOMOIIBIO JHH3.

[Tpuniun peictBus ¢oToarnmnapata, MUKPOCKONA U TEIECKOIA.

10. Monenb riasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHMOCTH yIJla OTPaKEHUSI CBETOBOTO Jiyda OT yrjia

NaJCHUs.

2. W3yuenue xapakTepuCTUK U300paXEHUS MIPEIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yIja IIPEIOMIICHUSI CBETOBOIO Jiy4ya OT yrja
[IaJICHUSI HA TPAHULE «BO31YX—CTEKIIO».

4. Tlomyuenune N300paKeHUM C TOMOIIBIO COOUPAIONIEH JIMH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSHUAS U ONTHYECKON CHIIBI cOOMparomieit
JIUH3BL.

6. OMBITHI IO PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnpITBl IO BOCHPUATHIO I[BETA MPEAMETOB MPH UX HAOIIOJCHHH Yepe3
I[BETOBBIC (PMIIHTPHI.

Pa3gea 12. KBaHTOBBIE SIBJICHHS.

Omnwitel Pesepdopna u mmanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue n nornomeHne ceera atomoM. KBaHThl. JInHEHYaThIE CIEKTPHL.

L 0 N Dk wWwN e



PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
anapa. HyxkimoHnas wmoaens aromHoro sapa. HMsoromel. PaauoaxtuBHBIE
npeBpaienus. [lepuon nonmypacnaaa aTOMHBIX s€P.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsAJ0BOTO U MAacCOBOIO YHCEI.
OHeprusi cBsi3u aTOMHBIX sijep. CBsA3b Macchl W 3HEpruu. Peakuuu cuHTe3a U
nenenus siaep. Uctounuku sneprun CosHIA U 3BE3 .

SnepHas sHepretuka. JleMCTBHUS pPagUMOAKTUBHBIX W3JIYYCHUN Ha JKUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CnexTpbl U3TyYEHHUS U MOTJIOIMIECHHUS.

2. CnexTpbl pa3au4HbIX T'a30B.

3. CnekTtp Bopopoa.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus u3nyueHus NpUpOIHbIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnuie padbomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3TyUYEHUSI.

2. HccnenoBanue TpeKOB: M3MEPEHHE DHEPIUU YACTHUIBI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepeHue paanoakTUBHOTO (OHA.

IToBTOPUTEIHLHO-00001IIAKO AT MOTYJIb.

[ToBTOpUTETHEHO-0000MIIAIOMNN MOAYIH TIPEAHA3HAYECH /I CUCTEMAaTHU3aI|H
1 0000111eHUsI TPEIMETHOTO COJIEPKAHUS U OMBITA JeATEIHbHOCTU, TPUOOPETEHHOTO
IpU M3YYEHUHM BCEro Kypca (pu3uku, a Takxke AJs MOATOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY JK3aMEHY MO0 (H3UKe JJi1 00YyJarolmuXCs, BBHIOPABIIUX 3TOT
y4eOHBIN MpeIMeT.

[Ipy “3ydeHHU JAHHOTO MOJYJISI PEANTH3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JesITEeIbHOCTH, HA OCHOBE KOTOPBIX 00ECHEUYMBACTCS TOCTHKEHHE MPEIMETHBIX U
METamnpeMETHBIX  IUIAHUPYEMBIX  pe3yJlbTaToB  OOydeHUs, (popMuUpyeTcs
€CTECTBEHHOHAYYHasl TPAaMOTHOCTh: OCBOCHUE HAYy4HBIX METOAOB HCCIIEIOBAHMS
SBJICHUI MPUPOJbI W TEXHUKH, OBJIAJICHUE YMEHUSMU OOBICHATH (PU3HUYECKUE
SABJICHUSI, TPUMEHSS TOJyYCHHbIE 3HAHUSA, pelaTh 3aJadyd, B TOM YHCIE
KAuECTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[TpyHIMNMATBHO 1E€ATEIBHOCTHBIN XapakTep JaHHOTO pa3zelia peaanu3yeTcs 3a
CY€T TOr0, YTO OOYYAOIIHMECS BBITOIHIIOT 3a1aHKs, B KOTOPBIX UM IPEIJIaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHMHM paclo3HaBaTh W HAYYHO OOBSICHATH
¢u3nyeckue sIBICHUS B OKPYKAIOIIEH MPUPOE U MOBCETHEBHOM KU3HU;

HCITI0JIb30BaTh HAYYHbIE METOJIbI UCCAEAOBaHUS (PU3NYECKUX SIBICHUI, B TOM
quclie JUIsl IPOBEPKU TMIIOTE3 U MOJIYUYEHUSI TEOPETHYECKUX BBIBOJIOB;



OOBSACHATh Hay4yHbIE OCHOBBI HauOoJiee BaKHBIX JOCTUKEHUUW COBPEMEHHBIX
TEXHOJIOTUH, HallpUMep, TPAKTUUECKOr0 UCIIOJIb30BAaHUS PA3IMYHBIX HCTOYHUKOB
SHEPruy Ha OCHOBE 3aKOHA MPEBPAILLEHUS U COXPAHEHUsS BCEX U3BECTHBIX BUIOB
SHEPrUu.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HA ypOBHE OCHOBHOIO OOLIEro 0O0pa30BaHMs HAMPABIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONIME JIMYHOCTHBIE PE3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKHUX YUEHBIX-(PU3HKOB;

2) rpa:kKIaHCKOr0 M IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B 0OCYKJICHHHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

- OCO3HAaHUE BAXXHOCTU MOPATBHO-3THUYECKUX MPUHIHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCIIPUSATHE ACTETUYECKUX KadyecTB (PU3UYECKON HAyKu: €€ TapMOHHYHOIO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUSI MHUpPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BAKHEUIIEH COCTABIAIOIIECH
KYJbTYpBIL;

- pa3BUTHE HAy4YHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIeI0BATEIbCKON
NEeATEIbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH O0e30MmacHoro obpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTHUYECKOM MHUpPE, BaXXHOCTH TMpaBWJ O€30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

- ¢(hOpMUPOBAHHOCTH HaBBIKA pe(IICKCUH, TPU3HAHNUE CBOETO TIPaBa HA OMIHOKY
U TAKOI'O JK€ MpaBa y IPyroro 4eiaoBEKa;

6) TPY10BOr0 BOCIIMTAHMS

- AKTMBHOE Yy4YacTHE€ B PEHICHUU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U
COIMAIbHOM HANPABIECHHOCTH, TPEOYIOLIMX B TOM YHCIIC U PU3HMUECKUX 3HAHUN;



e - HHTEpEC K MPaKTUUECKOMY H3YyUYEeHUIO Mpodeccuit, CBSI3aHHbIX C (U3UKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHEHTalUs Ha MpUMEHEHHE (U3MYECKUX 3HAHUU IJIs pEelIeHUs 3ajad B
o0JlacTh OKpy’Xarolied cpenpl, MIAHUPOBAHUS TMOCTYNKOB M OLEHKH WX
BO3MO>KHBIX TTOCJICICTBUM ISl OKPY>KAIOIIEN Cpeibl;

e - OCO3HaHME IJIO0ATLHOI'O XapakTepa HKOJOTHUECKUX MPOOJeM U MyTeu ux

peleHns;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPUPOIHOM
cpeasbl:

e - MOTPEOHOCTh BO B3aUMOJICUCTBUM IMPHU BBINOJIHEHUH HWCCIEAOBAHUM U
NPOEKTOB (U3UUECKOW HANpPaBIEHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
APYTHX,

e - TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTM 4YEpE3 NPAKTHUYECKYIO
NEeATENbHOCTB;

e - NMOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUMU, B TOM 4HcCIie POPMYyIUPOBATH
UJIeH, MOHATHUS, TUTIOTE3bI O PU3HUECKUX 00BEKTaX U ABJICHUSX;

e - OCO3HaHME JE(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JaCTH
buzuky;

e - [UJAHMPOBAHME CBOETO PA3BUTHS B IPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUH;

e - CTpPEMJICHME aHAJIM3UPOBATh U BBIABIATH B3aMMOCBS3H IPUPObI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e - OILIEHKa CBOMX JEHCTBUM C yd4€TOM BIMSHHMS Ha OKpYXaloIlyl cpeny,
BO3MO’KHBIX ITI00AIBHBIX ITOCIIECTBUI.

METAIPEJMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS PpOTrpamMMBI 110 (PU3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOydJaromerocs OyayT copMHpOBaHB MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MTO3HABATEIHLHBIC YHUBEPCAIbHBIC YI€OHbIC TEUCTBHS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHbIE  Yy4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAIbHBIC YUeOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruueckue AeMcTBUS:
e BBIIBIATH W XapaKTEPHU30BaTh CYIICCTBEHHBIE MPU3HAKH OOBEKTOB
(sIBIIEHUI);
e YCTaHABJIMBATh CYIICCTBEHHBIN MPHU3HAK KJIaCCU(PUKAIIMN, OCHOBAHUS JIJIs
00001IeHNS U CpaBHEHUS,



BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHUS B paCCMaTpUBaEMbIX (haKTax,
TAHHBIX U HAOMIOJCHUIX, OTHOCSIIUXCS K (PU3HMUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U NPU HM3YyYCHHH (HU3HUECKUX
SIBIICHUI U TIPOIIECCOB, JENaTh BHIBOABI C UCIIOJIB30BAHNEM € TyKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIOYCHHH, BBIABUTATh TUIIOTE3BI O B3aUMOCBS3AX
(bU3UYECKUX BEIUYNH;

CaMOCTOSITENTFHO BEIOMPATh CIIOCO0 pelieHus yueOHol pusndeckoi 3aaaun
(cpaBHEHHE HECKOJBKMX BapUaHTOB peIIeHHs, BbIOOp Haubonee
MOIXO/ISIIIET0 ¢ YYETOM CaMOCTOSITENIEHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

UCITIOJIB30BATh BOIPOCHI KaK UCCIIEI0BATENbCKUI NHCTPYMEHT ITO3HAHNS;
IPOBOJIUTH IO CAMOCTOATENIBHO COCTABIEHHOMY IUIAHY OIBIT, HECIOAKHBIN
Gu3nyuecKuii SKCHEpPUMEHT, HeOONbIIoe HCCAeAOBaHUE (PU3HUECKOTrO
SIBJICHUSI;

OLICHMBaTh Ha NPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIuio,
NOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WIIM SKCIIEPUMEHTA;

CaMOCTOATENIBHO (POPMYIHPOBATH 000OIIEHHS U BBIBOJIBI 10 pe3yJbTaTaM
POBEIEHHOTO HAOIIOICHMS], OTIBITA, UCCIIEIOBAHUS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSIX M KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIe METOJbI, HHCTPYMEHTHI U 3aIpPOCHl TIPH MOUCKE U
orObope MH(pOpMAIIMU WM JAaHHBIX C Y4ETOM NPEIOKEHHOW ydeOHOM
buzndeckoi 3a1aun;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH HHPOPMAIIHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHUS;

CaMOCTOSATETILHO  BBIOMpATh ONTUMAJIbHYIO (OpPMY TpEICTaBICHUS
uHbOpMAIlM W WUIIOCTPUPOBATH pEIIaeMble 3aJladyd  HECJIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi U MX KOMOMHAITUSIMU.

KomMmyHuKaTHBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eificTBUS:

B X0/ie OOCYXJCHHsI y4eOHOTO MaTepuala, pe3yibTaToB J1ab0paTOpHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIE HA PEIICHUE 3aJladyd U TOJJep KaHHe
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COTIOCTaBISITh CBOU CYXACHUS C CYXICHHSIMHU JPYTHX YYaCTHHUKOB
auanora, OOHaApPYKUBATh PA3IMYHE U CXOJICTBO MO3UIINN;

BBIP@YKATh CBOIO TOUKY 3PCHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;



MyOJUYHO MPEACTABIATh PE3YybTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(3KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHAHONW U UHAUBUAYATbHOM
paboThI pU PELIEHNH KOHKPETHON (PU3UUECKOI MPOOIIEMBbI;

OPUHUMATh LEJIM COBMECTHOM N1€ATEIbHOCTH, OPraHU30BbIBATH ACHCTBUS
no €€ JMOCTWKEHHUIO: pACIpEeNesaTh poJiM, OOCYXAAaTh IPOLECCH U
PE3yNIbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIOJEH;
BBITMOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C IPYTUMU YWICHAMHU
KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIBLHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanus:

BBISBJISATH MPOOJIEMBl B JKU3HCHHBIX M YYCOHBIX CHUTYyaIUSAX, TPEOYIONTUX
JUTSI pereHust (GU3NISCKUX 3HAHUI;

OPUEHTUPOBATHCS B  PAJIMUYHBIX MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUMBUIyaIbHOE, TPUHATHE DEIICHHUs B TPYyIMINe, MPUHSATHE pelIeHUuN
TPYIION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pelIeHUs GU3NUECKON 3a7auu WIIH
IUTAaHA WCCJIEOBAHMS C y4ETOM HMMEIOUIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHUIH;
nenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PCIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JaBaTh A/ICKBATHYIO OLICHKY CUTyallUH U MpPEJiaraTh IJIaH €€ U3MEHEHUS;
OOBSACHATh TPUUMHBI  JOCTWKEHUSA (HEHOCTHIKEHHS) PE3yJIbTaToOB
JeSITeIHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHS
¢u3nUecKoro WMCCIENOBAaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIINXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH ce0sl HA MECTO JIPYTOro YeJI0BEKa B XOJ€ CIopa WU AUCKYCCUH Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTHKY APYTOro;
IpU3HABATH CBOE MPABO HA OMMOKY MPHU pelIeHn: GU3HUECKHUX 3a71a9 WIIN
B YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.

HPEAMETHBIE PE3YJIBTATDBI



K xoHIy 00yueHus: B 9 Kiacce npeMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

WCIOJb30BaTh TMOHATHS: CUCTEMa OTcuéTa, MaTepuagbHas TOYKa,
TPaeKTOPHs, OTHOCUTEIBHOCTh MEXaHMYECKOI'O JBIDKCHHS, aedopmalus
(ympyrasi, TacTHYecKas), TpPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETrPy3KH, LEHTP TKECTH, aOCOMIOTHO TBEPIOE TENO,
LEHTpP TSKECTU TBEPJIOTO Telia, paBHOBECHE, MEXaHUUYECKUE KoJieOaHUs U
BOJIHBI, 3BYK, HTH(PA3BYK U YJIbTPA3BYK, ICKTPOMArHUTHBIC BOJIHBI, IIKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJMU30PYKOCTh W JaJbHO30PKOCTD,
CIIEKTPhl UCIyCKAaHUS W TIOTJIONIEHUs, ainb(ha, 6eTa- U raMMa-u3IydeHus,
U30TOIIBI, sIACPHAS DHEPTETHUKA;

paznuuath SBJICHUS (PaBHOMEpPHOE W HEPABHOMEPHOE MPSMOJIMHEHHOE
NBIDKCHHE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUXKEHUE, CBOOOIHOE
najieHue TeJl, PABHOMEPHOE JIBH)KCHHUE M0 OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTHUBHOE JIBI)KCHHUE, KOJieOaTeIbHOE JBIIKEHHE (3aTyXarollue U
BBIHY)KJICHHBIC KOJeOaHUs), PE30HAHC, BOJIHOBOE JIBIDKCHHUE, OTPaKCHHUE
3ByKa, MPSIMOJIMHEHHOE paclpOCTpaHEHHE, OTPAXKEHHUE W TPEJIOMJICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKeHHE CBETA, pa3jioKeHne 0eroro cBeTa B
CIIEKTP U CJOXKEHHE CHEKTPaJbHbIX I[BETOB, JHUCIEPCHUS CBETa,
€CTECTBEHHAs! PaJMOAKTUBHOCTh, BOZHHUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3JIy4YEeHUS1) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (PU3NYECKUE SBICHUS B TMPUPOJIE:
IPWINBBI U OTJUBBI, IBI>KEHUE MIaHET COJIHEUHON CHCTEMBI, PEAKTHBHOE
IBUKCHHE IKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB JKHUBOTHBIMU,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJIHBI, IIyHAaMH, D3XO0, IBE€Ta Tel,
ONTUYECKHE SIBICHUS B TMPHUPOAE, OMOIOTUYECKOE NEUCTBHE BHUIAMMOTO,
yIbTPaUONETOBOIO W PEHTICHOBCKOTO H3JIY4YeHUH, €CTeCTBEHHBIN
PaAMOAKTUBHBIA (OH, KOCMHYECKHE JIy4d, PaJUOAKTUBHOE W3IIyYCHHE
OPUPOJHBIX MHUHEPAIOB, JEWCTBUE pPAJMOAKTUBHBIX M3JIy4eHUN Ha
OpraHu3M 4YeJIOBEKa), MPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3aJady B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3MUECCKUX
SIBJICHUM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BEeTWYWHBI (CpEHST W MTHOBEHHAas CKOPOCTh Teja MpHU
HEPAaBHOMEPHOM JBUKEHHH, YCKOpPEHHE, NEepeMEIleHUEe, IMyTh, YIJIoBas
CKOpPOCTb, CHJIa TpPEHHS, CHJIa YIPYrOCTH, CUJIA TKECTH, YCKOPEHUE
CBOOOJHOTO TMAaJeHUsl, BEC Tella, HUMIIYJIbC TeJld, HUMIIYJIbC CHIIbI,



MexaHu4eckass padoTa M MOIIHOCTb, MOTEHUHMAJIbHAs HHEPrus Tea,
MOJIHATOTO HaJl MOBEPXHOCTHIO 3€MIIM, TOTEHIIMAIbHAS SHEPTUS CKATON
NPYKUHBI, KHHETHYECKasi JHEPT UL, TIOJTHAS MEXaHUYeCKasi JHEPTHsL, TIEPUO/T
M YacToTa KoyieOaHWi, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCThb CBETa, IOKa3aTelb NPEIOMJICHUS Cpelbl), NpU ONUCAHUU
NPaBUIBHO TPAaKTOBAaTh (PU3WYECKUI CMBICI HCTOJIB3YEMBIX BEJIHUUH,
0003HaYeHUsT W EAUHMIBl (U3MUYECKUX BEIWYHUH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIONINE JAHHYIO (DM3MYECKYIO BEIMUMHY C JAPYTUMHU BEIUYMHAMH,
CTPOHTH IpaMKN M3yYEHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEINYNH;
XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBICHHUS W TMPOLECCHI,
UCTIOJNB3YsI 3aKOH COXPaHEHHS JHEPruH, 3aKOH BCEMHUPHOTO TATOTCHHUS,
NPUHIUT  CYNEPHO3WIMH CUJI, TPUHIMI OTHOCHTEIbHOCTH [ amwmies,
3akoHbl HbIOTOHA, 3aKOH COXPAaHEHUs HMMITYJIbCa, 3aKOHBI OTPaXCHHUS U
NPEJIOMJICHHS CBETa, 3aKOHBI COXPAHEHHUS 3apsiJOBOTO U MacCOBOI'O YHCEl
NpU SACPHBIX PEAKIHAX, MPU TOM JaBaTh CIIOBECHYIO (HOPMYIHPOBKY
3aKOHA M 3aITUCHIBATH €T0 MAaTEMATUUYECKOE BBIPAXKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOWCTBAa TEl, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaluid NMPaKTHKOOPHEHTUPOBAHHOTO XapakTepa: BBISBISATH
NPUYUHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JTOTHYECKUX
IaroB ¢ OMopod Ha 2—3 HM3YyYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHUM,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

peniath pacu€THbIe 3a/1auu (OMUPAIOIIHUECs HAa CUCTEMY U3 2—3 ypaBHEHH ),
UCIIOJIb3YA 3aKOHBI U (POPMYIIBI, CBSI3bIBAIOIINE (PU3NYECKHE BETUYUHBI: Ha
OCHOBE aHaJIW3a yCJIOBUS 3aJ]a4M 3alHUChIBATh KPATKOE YCIOBHE, BHISBISATD
HEJIOCTAIONINE UM W30BITOYHBIC JaHHBIC, BRIOUPATh 3aKOHBI U (hOPMYIIHI,
HEOOXOMMBIE ISl pELIEeHUs, TNPOBOAUTH pAcu€Thl H  OICHUBATH
PEATMCTUYHOCTH TOTYUYEHHOTO 3HAUCHUS (PU3NYECKOI BEITMUUHBI;
pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PpEUINTh IpPH MOMOIIU
(¢u3nYecKuX METOJIOB, MCIIONIb3Yys OMNHMCAHME HCCJIEIOBAaHUS, BBIICIATDH
IpoBEpsieMOe MPEANOI0KEHHE, OLIEHWBATh MPABUIBHOCTh TMOpPsAKA
NPOBENICHNS  WCCICIOBAHUS, JIeJlaTh  BBIBOJABI, HMHTEPIPETHPOBATH
PE3yNbTaThl HAOIIOICHHUI U ONIBITOB;

NPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUM WU
¢u3nUecKkux CBOWCTB Tell (M3y4eHUE BTOPOTO 3akoHa HpioTOHA, 3aKoHA
COXpaHEHHUsl PHEPrHH, 3aBHCHUMOCTH TMepHoaa KojeOaHuN MpPYKUHHOTO
MasTHUKA OT MAacChl Tpy3a U KECTKOCTH MPYKUHBI M HE3aBUCUMOCTH OT
aMIUTUTY/BI MAJIBIX KOJICOaHMM, TPSIMOJIMHEHOE PAaCIPOCTpaHEHUE CBETA,
paziioxkeHue Oenoro cBeTa B CHEKTP, U3YUEHHE CBOMCTB M300pa)Ke€HUs B
IUIOCKOM 3€pKajie U CBOMCTB HM300pakeHHsI MpeaMeTa B coOMparomiei



nuH3e, HAOMIOJCHHE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB H3IIyYCHUs):
CaMOCTOAATEIbHO  cOOMpaTh YCTAaHOBKY W3  HM30BITOYHOro Habopa
000pyIOBaHUS, OMUCHIBATH X0/ OIBITA U €r0 Pe3yIbTaThl, POPMYyITUPOBATH
BBIBOJIBL;

IPOBOJIUTH MPU HEOOXOTUMOCTH CEPUI0 MPSIMBIX U3MEPEHHI, OMpenesss
CpelHee 3HaYeHHe U3MepAeMON BeJUYUHBI ((POKYCHOE paccTosHuE
coOuparomiel JuH3bl), OOOCHOBBIBaTH BBIOOp crHocoba H3MEpEeHHUs
(u3MepuTenbHOro NMpudopa);

NPOBOJIUTH HWCCIICIOBAaHUE 3aBUCUMOCTEH (U3MYECKUX BEJIMYUH C
MCTIOIh30BaHUEM MPSIMBIX H3MEPEHUH (3aBUCUMOCThH ITYTH OT BPEMEHH MPHU
PaBHOYCKOPEHHOM JIBIDKEHHWM ©O€3 HadaJbHOW CKOPOCTH, Tepuoja
KOJIeOaHMI MaTeMaTHYeCKOTO MasTHHKA OT JUIMHBI HHUTH, 3aBUCUMOCTH
yriia OTpaXEHHsI CBETa OT yIyia MaJeHUs W yriia MpeloOMJICHHS OT Yriia
NaJieHus): IUJIAaHUPOBATh HCCIICIOBAHME, CAMOCTOATEIBHO COOHMpaTh
YCTaHOBKY, (DUKCHpOBaTh pPE3yabTaThl TOJYYCHHOH 3aBUCHUMOCTH
(GU3NYECKUX BEIMYMH B BHUJE TaONHIl ¥ TPadUKOB, NENaTh BBIBOJBI IO
pe3yabTaTaM HCCIIeI0BaHUS;

NPOBOJIUTh KOCBEHHBIE W3MEpPEHHs] (PU3NYCCKUX BEITUYHMH (CpeaHss
CKOpPOCTb U YCKOPEHHUE TeJla IPU paBHOYCKOPEHHOM JABM)KEHUH, YCKOPEHUE
CBOOOJIHOTO MaJieHUs, JKECTKOCTb MPYXKHUHBI, KOIDPUIMEHT TpeHUs
CKOJIbKEHHS, MeXaHHueckas paboTa M MOIIHOCTb, 4YacTOTa M TEPUOJ
KOJIEOaHUI MaTeMaTH4eCKOro M MPYKUHHOTO MAasATHUKOB, ONTHYECKas
cwia coOuparolell JUH3bl, pPAJIUOAKTHBHBIA (OH): IJIaHUPOBATH
U3MEpEHHsI, COOMpaTh DSKCIEPUMEHTAIBHYI0 YCTAHOBKY W BBIIOJHATH
U3MEPEHUs, CIeAys MPEIIOKEHHOW HHCTPYKLUHU, BBIYUCIATH 3HAUCHUE
BEJIMYUHBI U aHAJIU3UPOBATH MOJYUYEHHBIE PE3YJIbTAThl C YUETOM 3aJaHHON
MIOrPEMIHOCTH U3MEPEHNH;

coOmro1aTh TIpaBuiIa TEXHUKU O€30MaCHOCTH TIpH paboTe ¢ 1abopaTOpHBIM
000opyT0BaHUEM;

pa3iauyaTh OCHOBHBIE TPU3HAKH H3YYEHHBIX (QU3UUYECKUX MOJIEICH:
MaTepuanbHasg TOYKa, aOCOJIOTHO TBEPAOE TEIO0, TOUYEYHBIH HCTOYHHMK
CBETAa, JIy4, TOHKAsl JIMH3a, IUIaHEeTapHasi MOJIeIb aTOMa, HyKJIOHHAs! MOJIEIb
aTOMHOTO S1pa;

XapaKkTepu30BaTh MPHUHLIMIBI JEUCTBUS U3YUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpPOM Ha HUX OMUCaHUs (B TOM YHCIE:
CHHUIOMETp, NATYUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHS, PpaKerTa,
9XOJIOT, OYKH, MepHucKom, ¢oToanmnapar, ONTUYECKHE CBETOBOJIBI,
CHEKTPOCKOM, JO3MMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUSA O



CBOMCTBaxX (PU3MYECKUX SIBICHUHM M  HEOOXOoAuMBble (puU3MUecKue
3aKOHOMEPHOCTH;

MCIIOJB30BaTh CXEMBbI U CXEeMAaTHYHbIE PUCYHKH M3YYCHHBIX TEXHHUECKHX
YCTPOWCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOIOTHUECKUX MPOIECCOB MPHU
pelIeHn:  y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYEeCKHE CXEMBbI JJIA
IOCTPOEHUS N300pakKEHUH B INIOCKOM 3€pKajie U coOuparolei JI1H3E;
NPUBOAWTh  TpPUMEpPHl  (HaXOAWTH WHPOPMALMIO O  TIpHUMEpax)
NPaKTUYECKOTO HCTOIb30BaHUS (U3MUYECKUX 3HAHUN B IMOBCEIHEBHOU
AKU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MpH O0pallleHuu ¢ nMpubopaMu U
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHHUS 3/I0POBBS M COOIIOCHHSI HOPM
HKOJIOTUYECKOTO MOBEACHMSI B OKPYIKAIOLIEH CPEIE;

OCYIIECTBIATh TOWUCK HHpOpMaUu (UINIECKOTO COACPNKAHHS B
WuTepHere, caMocTosITENIbHO (POPMYIUPYs MOUCKOBBIN 3aMpoC, HAXOAUTh
NyTU ONpeNeNieHusl TOCTOBEPHOCTH MOJIYyUYeHHON MH(OpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUH U IOTIOJTHATEIHHBIX HCTOYHUKOB;

UCTIOJIh30BaTh NPU BBIMOJIHEHUU YUEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
auTepaTypy GU3HUECKOro CoAepKaHus, CIIpaBOUYHbIE MaTEPHAJIbI, PECYPChI
cetm MHTepHeT, BlajeTh TNpuUEMaMU KOHCIIEKTUPOBAHHS  TEKCTa,
npeodpazoBaHus HHPOPMAIMHU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IpYIYI0;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE
UHpOpMAIMM U3 HECKOJIBKUX HCTOYHHKOB (PU3MUYECKOTO COJEpIKaHMs,
MyOJINYHO MPEACTABIIATh PE3YJIbTAaThl MPOEKTHON UM UCCIIEI0BATEIbCKON
NESTeNbHOCTH, HpPU O3TOM TIPaMOTHO  KCIOJNb30BAaTh  HU3yYEHHBIN
HNOHATUMHBIA amnmapar HU3y4aemoro paszesia (U3MKH U COINpPOBOXKJIATh
BBICTYIUIEHUE IMpe3eHTaluue ¢ Yy4éToM OcCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM nudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OIHCAHMS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAMMOJICHCTBHE TE https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXPaHCHHS 10 3 nommorexa [O
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pazgen 2. Mexannyeckue KoJ1e0aHUs U BOJHBI
2.1 MexaHn4ecKkre KoaeOaHus 7 3 bubmorera [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me eCKHE .3 8 1 3
XAHIICCKHE BOIHBL IBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3jaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJie U 6 5 bubnnoreka [JOK
' JJIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6

Pa3nen 4. CBeToBEI€ SIBJEHUS



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

4.1 3aKOHBI pacIpOCTPAHCHUS CBETa 6 2 bubmorexa OK
' pacpoctp https://m.edso0.ru/7f41a4a6
bubmmoreka [{OK
4.2
JIuH3bI ¥ on'TUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P 2
3 a3JI0)KeHHE OEJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bubmmoreka [{OK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
2 1
> (Tpoetiie aToMHOrO A1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Flnepibie peaxui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3nen 6. [loBToOpuTE/ 1bHO-00001IaK0 M MOY b
6.1 [ToBTOpEeHue u 0000IIEHNE COACPIKAHUS 3 5 bubmuoreka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
[IpomexyTodHas aTTeCTalus 1
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
[
Jr:;n Tema ypoxa Bcero Kontpoabusie | Hparrireckie i[:;:eﬂlrlﬂ zggaizizfenbﬂble
padoTsbI padoThI pecypest

1 MexaHn4eckoe JBHKEHHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcueta. OTHOCUTEIBHOCTh 1 bu6moreka [IOK
MEXAaHUYECKOT'O IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsAMONIMHEHOE 1 bubnuoreka [JOK
NIBIDKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHoOE npsAMOIMHEITHOE

4 nekeHne. CpeqHsiss © MTHOBEHHAS 1
CKOPOCTh

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [JOK
JIBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NMPAMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHUSI. 1
I'paduk ckopoctr
JlaGopaTtopHas pabota

7 "Onpenenenre yCKOpeHus Teia npu 1 1 bubnunoreka [JOK
PaBHOYCKOPEHHOM JIB’KEHHUH T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM 1iockocTh"

8 CBoOoHoe nagenue Tei. OmbITh 1
lanunes



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

PaBHOMEpHOE IBUKEHHUE 110
okpyxHoctu. Ilepron u gacrora

bubmuoreka [JOK

o oOpaienus. JInHelHas U yrioBas https://m.edsoo.ru/ff0ael76
CKOPOCTHU
10 LenTpocTpeMHUTENbHOE YCKOPEHUE
11 IIepssiit 3akoH HeroTona. Bexrop bubnuorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoit 3akon HeroTona. bubnuorexa [JOK
PaBHozelicTByrOmas cuita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka [IOK
Cynieprio3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4 Ha npuMeHEHUE bubmuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocti. 3ako I'yka https:// m.edso;I ru/ff0aeca2
16 Pemenue 3agaq mo teme «Cuia
YIPYTOCTHY
Jla6o
17 «Onpz;Te(J)II:;jIﬂe I:I?SCOTTI?OCTH bubmorexa LOK
https://m.edsoo.ru/ff0aee28
NP Y>KUHBDY
bubmuoreka [JOK
18 Chura TpeHHS https:// m.edsocl)l. ru/ff0af738
19 Pemenue 3anau no reme «Cuna bubmuoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota
20 "Onplgz[eHZHHe ioa(p(pHuHeHTa bubmorexa LIOK

TPEHUs CKOJIbXKEHUS"

https://m.edsoo.ru/ff0af8be



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be

Pemrenue 3aga4 mo reMme "3aKOHBI

bubmuoreka [JOK
21 E:;)Z?a' Cina ynpyrocti. Cita https://m.edsoo.ru/ff0afb8e
Cuiia TsSKeCTH U 3aKOH BCEMUPHOTO
22 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO bubmmorexa [TOK
HaieHus https://m.edsoo.ru/ff0af044
Ypoxk-koudepenuus "JIBuxenue ten
23 BOKPYT TPaBUTAIIMOHHOTO I[EHTpa
(Conneunas cuctema). ['amaktuku"
Pemenne 3amau no teme "Cuna
24 TSKECTH U 3aKOH BCEMUPHOTO bubamorexa [IOK
— https://m.edsoo.ru/ff0af5f8
o5 [IepBas kocmMu4eckast CKOpOCTb. bubnuoreka [IOK
HeBecomocTth u meperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepuaIbHON TOUKH.
AOGCOTFOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpaOTO TEMA C Et?r?sH/P/I;T:cIiigﬁ/I:f 0afe36
3aKPEIUIEHHON OChIO BPAILICHHUS.
MowmeHnT cuisbl. LlenTp TsxecTu
PaBHOBecue MaTepualibHON TOUKH.
AOCOIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpaOTO TENA C
3aKPEIUIEHHON OChIO BPAILICHHMS.
MowmenT cuibl. LlenTp Tsxectn
)8 Pemenne 3agau mo reme "MoMeHT bu6mmoreka [JOK

cuibl. LleHTp TspKecTH"

https://m.edsoo.ru/ff0b02b4



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4

[ToaroToBka K KOHTPOJLHOM paboTe

29 1o Teme "MexaHudeckoe ABUKEHUE. bubmiorexa LIOK
. https://m.edsoo.ru/ff0b0408
B3aumoneiicteue ten"
KonTtposnsHas paboTa o teme
30 "MexaHU4ecKOe JIBH)KCHUE. bubnuorexa LIOK
N https://m.edsoo.ru/ffOb06ec
B3aumoneiicteue ten"
Nmnynsce Tena. IMImynbC CUIIBL.

31 3aK0oH COXpaHEHUsI UMITYJIbCA. bubnuorexa [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aMMOJICHCTBHE

32 Pemenne 3agau mo teme "3akoH bu6moreka [IOK
COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHpepennus "PeakTuBHOE
JIB>KEHUE B IPUPOJIE U TEXHUKE"

bu6mmoreka [IOK

34 Mexanuveckasi paboTa U MOIITHOCTh httos://m.edsoo.ru/fob0agA
PabGoTta cunibl TSDKECTH, CHITBI bubmuorexa [JOK

35
YIOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTtopHas pabota

36 «Ornpenenenue paboThl CUIIbI TPEHUS
MIpY paBHOMEPHOM JIB)KEHUU TeJia
10 TOPU30HTANBHON OBEPXHOCTH

37 CBs13b SHEpruu 1 paboTHI.

[ToTeHnmanpHas sHEpPrUs

38 Kunernueckas sneprus. Teopema o bubnunoreka [JOK
KMHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUsI SHEPTUH B

MCXAaHUKE



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

40 JlaboparopHas pabota «/3yuenune bubnmoreka [JOK
3aKOHA COXPAHEHHUS DHEPTUN https://m.edsoo.ru/ff0b12fe
41 KosebaTenpbHOE IBHIKCHUE U €TI0 bub6mmorexa [{OK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
3aryxaromue KojaeoaHusl.
42 BreiayxaeHuble KOJIEOaHN bubnmorexa LOK
Y ' https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTnuecKkuii U NpyKUHHBINA
MasTHUKH
VYpoxk-uccnenoBanue «3aBUCUMOCTh
44 nepuoa KojieGaHUH OT KECTKOCTH bubamorexa [IOK
PHOA https://m.edsoo.ru/ff0b197a
MPYXKUHBI K MacChl TPy3a»
45 [IpeBpamienue 3HEpruy npu
MEXaHUYECKUX KOJIeOaHUSIX
JlaGopaTtopHnas pabota
46 «O1mpenenenne yacToThI U IIeproaa bubmorexa LOK
p . p https://m.edsoo.ru/ffOblaec
KoJieOaHui MPYKMHHOTO MasiTHUKa
JlabopaTtopHnas pabota «IIpoBepka
47 HE3aBUCHUMOCTH MTepHO/Ia KOJIeOaHM i bubnunoreka [JOK
rpy3a, HOJABEIICHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
Macchl rpy3a»
Mexannueckue BoiHbl. CBOKCTBA
48 MeXaHU4YEeCKUX BOJH. [IpoonbHbIC 1 bubmmorexa [IOK
- PO https://m.edsoo.ru/ffOb21fe
MOTIEPEYHbIE BOJIHBI
VYpoxk-koHpepeHuus "MexaHnuecKHe
49 BOJIHBI B TBEPJIOM TEIIE.

CelicMUYeCKHAE BOJIHEI"



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

50

3ByK. Pacnipoctpanenue u
OTpa’keHHE 3ByKa

51

Ypok-uccienosanue "Habmonenne
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI pe30HaHC

53

VYpoxk-koHpepenius "YabTpa3sByK U
nH(ppa3ByK B IPUPOJIE U TEXHUKE"

bubmmoreka [{OK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "3aKOHbI COXPaHEHHUS.
Mexanudeckue KojaeOaHus: ¥ BOJTHBI"

bu6moreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbHas paborta no teme
"3aKOHBI COXpaHEHHS.
Mexanuveckue KojieOaHusl U BOJHBI"

56

DIJIEKTPOMArHuTHOE MOJIE.
DNeKTPOMarHUTHbIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa SJICKTPOMArdMTHBIX BOJIH

58

Ypok-koudepennus "llkana
AIIEKTPOMATrHUTHBIX BOJIH.
Hcnonp30BaHue 3JIEKTPOMArHUTHBIX
BOJIH JJIS1 COTOBOM cBA3K"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

59

VYpoxk-uccnenosanue "N3yuenue
CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
MOMOIIIbI0 MOOMIIBHOTO TesedoHa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenne 3amaq Ha OMpCACIICHUC
YaCTOThI U JJINHBI
BHeKTpOMaFHHTHOﬁ BOJIHBI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DneKTpOMarHuTHasl IpUpoJa CBETA.

bubnmoreka [JOK
ol Cropocts ceeta. BomHorke https://m.edSO(])_.[ ru/ff0b31d0
CBOMCTBaA CBETA
Hcrounuku ceera. [Ipsmonuneitnoe
62 pacmpocTpaHeHue CBeTa. 3aTMECHHUS brbmmorexa LOK
https://m.edsoo.ru/ff0b3658
Connua u JIynst
3aKOH OTpaKE€HUS CBETa. 3epKaja.
63 Pemenue 3a1a4 Ha MpUMEHEHHE bubmorexa HOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETA
64 [Ipenomiienne cera. 3akoH bubnuoreka [IOK
MIPENOMIIEHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TosiHOE BHYTpEHHEE OTpAKEHUE
65 cBeTta. Mcrnonp30BaHuE MOJTHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAKECHHS B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOIAX
JlaGopaTtopnas pabota
"UccnenoBanue 3aBUCUMOCTH yTJia
66 MIPETOMJICHUS CBETOBOTO JIy4da OT
yTJia MaIeHUsl Ha TpaHuiie "BO3ayX-
crexsio""
Ypok-koHbepeHIus
"Mcnonp30BaHue MOJTHOTO
67 BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
bu6mmoreka [JOK
68 JIun3bl. OnTHyeckast cuja JIMH3BI httos://m.edsoo.ru/fOb3f2c
69 IToctpoenue n3obpakeHuil B TMH3aX Bubmmorexa LIOK

https://m.edsoo.ru/ff0b444a
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https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

JlaboparopHas paboTa
"Onpenenenne GOKyCHOTO

bubmuoreka [JOK

70 pacCcTOSIHUA U ONITHYECKOM CHJIbI https://m.edso0.ru/ff0b4206
cobuparoriei JTUH3bI"

71 Ypok-koHpepermus "OnTuieckue bubnuorexa [JOK
JIUH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0c0a7e

79 I'na3 kak onTuyeckas cucrema. bub6mmoreka [IOK
3penue https://m.edsoo.ru/ff0b4684

73 VYpok-koHpepenuus "lepexTs
3penus. Kak coxpanuts 3peHue"

Pa3noxxenue 6enoro cBeTa B CIIEKTP.

74 OnsiTel HetoToHa. Crnoxenue bubnuoreka [IOK
CIEKTpaJlbHBIX LIBETOB. /[ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTtopnast padota "OMBITHI 11O
Pa3I0KEHUI0 OEJIOro CBETa B CIIEKTP

75 Y BOCIIPUATHIO IBETA MPEIMETOB TIPH bubmmorexa [OK

https://m.edsoo.ru/ff0cOe2a
UX HaOJIOJICHUHU Yepe3 LIBETOBbIC
¢buabTpH"
VYpoxk-npaktukym "BosiHOBBIE

76 CBOWCTBA CBETA: IUCIICPCHUS,
uHTepdepeHus u qudpakmms"

77 OmnsiTel Pezepdopaa u mmanerapHas bubnunoreka [JOK
MOJEINb aToMa https://m.edsoo.ru/ff0c12a8

78 ITocrynater bopa. Moznens aroma

bopa



https://m.edsoo.ru/ff0b4206
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I/ICHyCKaHI/Ie H NOTJIOMCHUE CBCTa

bubmuoreka [JOK
79 . K . JIunei
ATOMOM. RBATTRL HHCHAATHIC https://m.edsoo.ru/ffOcl44c
CHEKTPBI
Ypok-npaktukym "Habmonenune bubnmoreka [JOK
80
CIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTD U €€ BUILI bubnmorexa [TOK
A https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToMHOTO sijpa. bubnuoreka [JOK
Hyxnonnas moxnens https://m.edsoo.ru/ff0c18ac
PagnoakTuBHBEIE TpEBpaLICHHUS. bu6moreka [IOK
83
M3oTtonsr https://m.edsoo.ru/ff0clal4
84 Pemenne 3agau o teme: bu6moreka [IOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ff0clb4a
85 [Tepnon momypacnazna
Vpoxk-xkoadepeHIus
86 “Ppa I/IoaKT(EIBI:{H: H3JIy4YEeHUS B bubmiorexa HOK
8 i " https://m.edsoo.ru/ff0c2126
MPUPO/JIE, MEIUITNHE, TEXHUKE
SInepHBIE peakIni. 3aKOHBI
87 C(f[X paHeHESI 3au}1 OBOTO U bubmorexa LOK
P P https://m.edsoo.ru/ff0c1c58
MacCOBOTI'0 YHCE
88 DHeprusi CBA3U aTOMHBIX SEP. bubnunoreka [JOK
CBs13b Macchl U SHEPTrUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no teme "SnepHeie
peakuun"
90 Peakuuu cunTesa u neneHus saep. bu6mmoreka [JOK
Ucrounuku sHeprun CosiHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
91 Ypok-konpepenmus "AneprHas

sHepreTuka. Jlencreus
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PaaMoOaKTUBHBIX U3ITyYEHHUH Ha
YKUBbIE OPraHU3Mbl"

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "DIEeKTPOMAarHuTHOE MOJIE.

bubmmoreka [{OK

92
DNEeKTPOMarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanroBnie sBienus"
KonTponsHas pabora no teme
93 "DJIeKTpOMarHUTHOE TIOJIE.
DNeKTPOMarHUTHBIE BOJIHBI.
KBanToBrie sBnenns"
[ToBTOpEeHue, 0600IIEHNE.
94 JlaGopaTopHbie pabOTHI IO KypC bubmorexa HOK
" P pv P " pey https://m.edsoo.ru/ff0c245a
BzanmoneiicTBue Ten
[ToBTOpenue, o6o6menue. Pemenue
95 AaCYETHBIX U KAYECTBEHHBIX 3a1a4 bubmorexa LOK
P " | https://m.edsoo.ru/ff0c2572
1o teme "TernoBbie Mpouecchl
[ToBTOpenue, o6o6menue. Pemenue
96 paCUETHBIX U KQaUECTBEHHBIX 3a/1a4 bubnuoreka [JOK
mo teme "KIIJI TermmoBeix https://m.edsoo.ru/ff0c2a22
nsurareaen"
[ToBTOpenue, o6obmenue. Pemenue
97 ACUYCTHBIX M KaUYEeCTBCHHBIX 3aJ1a4 bubmorexa HOK
P \ 8 " https://m.edsoo.ru/ff0c2b30
nio teme "KII/] anekTpoycTaHoBOK
[ToBTOpEHME, 00OOIICHNE.
98 JlaGopaTopHbie pabOTHI IO KypC bubmotera [JOK
" patop P | ey https://m.edsoo.ru/ff0c2c52
CBeTOBBIC SIBJICHUS
bu6mmoreka [JOK
99 [IpomexyTouHas aTTecTaus 1

https://m.edsoo.ru/ff0c2d6a
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[ToBTOpenue, o6obmenue. Padora c
100 texcramu 1o teme "Konebanus u
BOJIHBI"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2e82

[ToBTOpenue, o6o6menue. Padora c
101 TekcraMmu 110 TeMe "CBeToBEIE
SABIIEHUS"

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c3044

[ToBTOpenue, 0606menue. Pabora c
102 TekctaMu 1o TeMe "KBantoBas u

snepHas pusuka"

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

®usuka. 9 knacc. YueOHUK 17151 0011e00pa30BaTENbHBIX YUPEKICHUN
/A.B.Ilepbiikun, EM.I'ytauk - M.: [Ipoda, 2019

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

®duzuka. 9 knacc. YueOHUK /17151 00111e00pa30BaTeIbHBIX YUPEKACHUIMI
/A.B.Ilepbiikun, EM.I'ytauk - M.: [Ipoda, 2019

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bub6mnorexa IIOK



