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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3MKe Ha ypOBHE OCHOBHOTO 00IIIET0 00pa30BaHus COCTABJICHA Ha
OCHOBE TMOJIOKEHUH U TpeOOBaHUU K pe3ysbTaTaM OCBOEHHUs Ha 0a30BOM YPOBHE
OCHOBHOI 00pa3oBaTesibHOM Iporpammel, npeactaBieHHbix B PI'OC OO0, a takxke
yuaétoM (pemepanbHOM paboueii mporpaMMbl BocuTaHusl W KoHuenmmu mpernogaBaHus
yueOHoro npeamera « Pu3nKa.

Conepxanue mporpaMMmbl 1o  (GU3MKE HampaBieHO Ha (OpMHUpPOBaHUE
€CTECTBEHHOHAYYHOMN IPaMOTHOCTH 00YYAIOIINXCS M OpraHU3alNIO0 U3ydeHUs1 PU3NKH Ha
NeATeIbHOCTHOW OCHOBe. B mporpamme 1o (u3MKe YUHUTHIBAIOTCS BO3MOXKHOCTH
ydyeObHOoro mnpeamera B peanuzanuu TpedboBanuit PI'OC OOO K miIaHUPYEMBIM
JUYHOCTHBIM M METANpeIMETHBIM PE3yJIbTaTaM OOYy4YeHHUs, a TaKKe MEKIPEIMETHbBIC
CBSA3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB Ha YPOBHE OCHOBHOTO OOIIIETO
o0pa3oBaHus.

[Iporpamma no (u3MKe ycTaHaBIMBAET paclpeiesieHHe y4eOHOro mMarepuaia Io
rojiaM oOy4denus (1o Kjiaccam), mpejiaraetT IpUMEPHYIO OCIEI0BATENbHOCTD U3YUEHUS
TE€M, OCHOBaHHYIO Ha JIOTUKE Pa3BUTHS IPEAMETHOIO COJIEPKAHUS U YUETE BO3PACTHBIX
0COOEHHOCTEH 00yUYaroImMXCS.

[Iporpamma o ¢usuke paspaboTaHa C LENbIO OKa3aHUS METOAMYECKON MOMOLIU
YUYUTENIO B CO3JaHUU paboueil MporpaMMBbl 0 y4eOHOMY MPEIMETY.

dusnka SBISETCS CHUCTEMOOOPA3YIONMIUM [IJIi €CTECTBEHHOHAYUYHBIX YYCOHBIX
IPEIMETOB, TTOCKOJIbKY (DU3WYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBJICHHM,
U3y4aeMbIX XMMHEH, OuoJIorHel, acTpoHOMuerd u ¢usnueckoil reorpadueid, BHOCUT
BKJIa]l B €CTECTBEHHOHAYUYHYIO KAPTUHY MHUPA, MPEOCTABISIET HanboJiee sicHble 00pa3iibl
MPUMEHEHUsI HAYYHOTO METOZa MO3HaHUS, TO €CTh CIOCo0a MOIYyYEHUs JTOCTOBEPHBIX
3HAHUU O MUpE.

Onna w3 rHaBHBIX 3a7a4 (U3MUECKOro o0pa3oBaHUsS B CTPYKType oOIIero
00pa3oBaHUs COCTOUT B (POPMUPOBAHUM €CTECTBEHHOHAYYHOU PAMOTHOCTH M UHTEpECa
K HayKe y OOy4aronuxcs.

N3yuenue ¢u3mku Ha 0a30BOM ypOBHE IMPEANOJaraet OBIAJACHHUE CIIECTYIOIIMMU
KOMIIETEHTHOCTSAMM, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYUHYIO TPAMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OLIEHMBATh U MIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BAHMS;

e UMHTEPIPETUPOBATH JAHHBIE M HCIOJIB30BaTh HAy4YHBIC JTOKa3aTEIbCTBA
JUIS1 TIOJTyYEHUSI BBIBOJIOB.

[enu u3yueHus: GU3NKU HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs OMPEICIICHBI
B Konnenmuu mnpenonaBanus ydeOHOTO mpeamera «Duszmka» B 00pa3oBaTEIbHBIX
OpraHU3aUAX Poccuiickon Oenepanuu, peATU3YIOLINX OCHOBHEIE
oO1eoOpazoBareNbHble  NPOrpaMMbl,  yYTBEPKIEHHOM  pemienueMm  Koseruu



MunucrtepcTBa npocBemenus Poccutickoii denepanmu (mpotokoi ot 3 mexkadps 2019 r.
No [1K48H).

Henu uzyvyenus: puzukm:

e MpuOOpeTeHrEe UHTEpeca U CTPEMIICHUSI O0YUYaIOIMUXCA K HAYYHOMY U3yUYEHUIO
IPUPOABI, PA3BUTHE UX UHTEIJICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BUTHE TPEACTABICHUNA O HAYYHOM METOJ¢ TMO3HAHHUA U (POPMUPOBAHHE
HCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;

e (QopMupoBaHHE HAYYHOTO MHMPOBO33PEHUS KaK pe3yJbTaTa H3Y4YEHHUS OCHOB
CTpPOEHHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DHU3UKU;

e (QopMupoBaHuE TPEACTABICHUA O poid GU3UKKA JJISI Pa3BUTHUSL JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHII;

e pa3BUTHE MPEACTABICHUI O BO3MOXKHBIX chepax Oyayiiei mpodeccuoHanbHON
JesITeIbHOCTH, CBSI3aHHOM ¢ (PU3UKOI, TOArOTOBKA K JalbHENUIIEMY O0yUYEHUIO B
ATOM HAIpaBJICHUU.

JlocTrxeHue 3TUX 1esiel mporpaMMbl 1o (U3MKE HA YPOBHE OCHOBHOT'O OOIIETO

00pa3oBaHus 00ECIEUNBALCTCS PEIICHUEM CIICTYIONINX 3a1a4:

e TpHOOpETEeHHE 3HAHHWA O AUCKPETHOM CTPOEHHHU BEIIECTBA, O MEXAaHUYECKHX,
TETJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e TMpuoOpeTeHHe yMEHUN OIMUCHIBATh U OOBIACHATH (UUYECKUE SIBICHUS C
MCIIOJIb30BaHNEM TIOJYYCHHBIX 3HAHUIA,

e OCBOCHHE METOJIOB PEIICHUSI MPOCTEHIIINX PaCYETHBIX 3a/1a4 C UCIOJIb30BaHUEM
(bu3HUEeCKX MOJIENEH, TBOPUECKUX U MPAKTUKOOPUECHTUPOBAHHBIX 337124,

e pa3BUTHE YMEHHH HAOIIOIaTh MPUPOJHBIC SIBJICHUS W BBINOJHATH OIBITHI,
nabopatopHble  pabOTBl U DKCHEPUMEHTAJIbHBIE  HCCIEIOBaHHUS  C
MCIIOJIb30BaHNEM U3MEPHUTETHHBIX PHUOOPOB;

e OCBOeHHME NpUEMOB paboThl ¢ uUHPOpMaLKMEl (QUINYECKOro coaepKaHus,
BKJIFOYas WHGOPMAIMIO O COBPEMEHHBIX JOCTIDKEHUAX (U3UKH, aHAIU3 H
KPUTHYECKOE OlIEHHBaHNE H(OpMaLUY;

e 3HAKOMCTBO cO cdepamu mpodecCHoHATBLHON JEATebHOCTU, CBS3aHHBIMU C
(GU3UKON, U COBPEMEHHBIMH TEXHOJIOTHUSIMU, OCHOBAaHHBIMUA Ha JOCTHKCHHSIX
(bu3HUecKol HayKHu.

Ha wusyuenue ¢usuku (0a30BBIi YpOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBoAUTCS B 9 kitacce — 102 vaca (3 yaca B HEJIEINIO).

[IpensaraemMelil B mporpamme 1o Gpu3uke nepeyeHb 1ad0paToOpHbIX pabOT U OMBITOB
HOCUT PEKOMEHIATENIbHBbI  XapakTep, Y4HUTellb JellaeT BbIOOp MPOBEACHUS
7a00paTOpHBIX pabOT © OMBITOB C YYETOM WHAMBUAYAIbHBIX OCOOCHHOCTEH
oOy4aromuxcs, CHUCKAa OSKCIEPUMEHTAJbHBIX 3a/laHui, TMpeAsiaraéMblX B paMKax
OCHOBHOTO FOCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKeE.



COAEPXKXAHUE OBYUEHUA
9 KIIACC

Pasznes 1. Mexanuyeckue siBJIeHUs.

Mexanudeckoe naBwkeHHe. MarepuanpHas Touka. (Cucrema OTcyéTa.
OTHOCHUTEIIBHOCTE MEXAHMYECKOTO JBIKEHHUsA. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBrxeHne. HepaBHoMepHOe npsMonauHenHoe nBrkeHUe. CpeaHsas U MTHOBEHHAs
CKOPOCTB Teja IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE HpsiMOJMHENHHOEe JBUKeHue. (CBOOOJIHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon u yactora oOpalleHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyTIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: Clila TpEHUs CKOJIbXKEHUS, Chila
TPEHUs [OKOs1, APYT'Ue BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOoKpyr Connuma. IlepBas kocmumyeckass CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue matepuanbHO TOYKU. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHON OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TsikecTn.

Nmnynec Tena. M3menenne mvmynbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa cuil TSDKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu U padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Haj
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus ckaTtou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW HHEPTHM. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaOmroneHne MexaHHMYeCKOro JBHKEHUS Tejla OTHOCUTEIBHO Pa3HbIX Te

OTCYETA.

2. CpaBHeHME NYTE€W W TPACKTOPUM NBUKEHUS OIHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanne npu3HaKkOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Habmroienue nBMKeHuUs Tea o OKPYKHOCTH.

HabntoieHne MexaHn4ecKux sIBJICHU, IPOUCXOALINX B CUCTEME OTCUETA
«Tenexxkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHA OTHOCUTEIIBHO
KabuHeTa (PU3MKy.
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10.
11.
12.
13.
14.
15.
16.

3aBUCHUMOCTh YCKOPEHHSI T€Ja OT MAacChl Tejda W JIEUCTBYIOIIECH HA HETO
CHJIBL.

HaOnronenue paBeHcTBa CUIJI PU B3aUMOJICCTBUU TEIL.

N3MeHeHune Beca Tena Npyu YCKOPEHHOM JIBUKEHUM.

[Tepenava uMiysibca Ipu B3aUMOICHCTBUU TEI.

[IpeoOpa3zoBaHus SHEPTHH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHre UMIyJbca MPU HEYNIPYTOM B3aUMOICHUCTBUH.

CoxpaHeHre UMITyJIbca MpU a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaOmronenne peakTUBHOTO JIBH)KCHHS.

CoxpaHeHre MEXaHHMYECKON PHEPTUH MPH CBOOOTHOM IaICHUH.
CoxpaHeHrE MEXaHUYECKOW SHEPTHUM TTPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBL.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa IJsi pa3roHa U JaJbHEWIIEr0 PaBHOMEPHOTO
JBYDKCHUS [IAPUKA WIIN TEIICKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKECHUS
[IapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Tejaa MPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE IPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHST OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUSI.

Omnpenencaue kKodphumeHTa TPEHUS CKOJIbKCHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

OmnpeneneHue paboThl CUIIBI TPEHUS TTPU PABHOMEPHOM JIBUKEHUU TeJia 10
TOPU30HTATBLHON MOBEPXHOCTH.

OnpeneneHue pabOThl CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
WCITOJIb30BAHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXPaHEHHS YIHEPTUH.

Pa3znena 2. Mexannueckue KoJie0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnyeckuil U NpyKUHHBIM MasATHUKH. lIpeBpamienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHHH.

3aryxaomue  konebanus.  BpiHyxaenHole — kojeOanus.  Pesonanc.
Mexanudeckue BoJHBI. (CBOWCTBA MEXaHMUYECKMX BOJH. IIponosbHble U



nonepeyHbie BOJIHBL. J[MMHA BOJHBI M CKOpPOCTh €€ pacnpoCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3ByKa W BbicOTa TOHA. OTpakeHue 3Byka. MHpa3Byk u
yIbTPa3BYK.

Hemoncmpauyuu.

1. HaOmrogenue koneOGaHuM Tesl MOJ ACUCTBUEM CHUIIbI TSXKECTH U CHUIIbI
YIOPYTOCTH.
HaGmronenue konebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaOGmronenne BeIHYKICHHBIX KOJIGOAaHUM U pe30HaHca.
PacnipocTpanenue npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIIH).
HaOmnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKUHN PE30HAHC.
./Iaﬁopamopubte pabomul u onvimol.
1. OmpezgeneHne dYacTOTbl M IepUoja KojeOaHMM MaTeMaTu4ecKoro

MasiTHUKA.
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2. OmnpeneneHue 4acTOThI U Mepuoa KojaebaHu Mpy>KMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHUMOCTH MEPUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTHU
rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH MepHUOJa KoJeOaHUW Ipy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojaeOaHwuit
MPY>KUHHOTO MasTHUKA OT MaCChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOHOTO MaICHHUS.
Paszgeu 3. DiieKTpOMarHuTHOE 10JIe M 3JIeKTPOMArHUTHbIE BOJIHBI.
DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BOJHBL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana »iekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.
DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.
Hemoncmpauuu.
1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomul u onvimaol.
1. W3yuenue CBOWCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOHWIHHOTO
TenedoHa.
Pa3nen 4. CBeToBbI€ IBJICHUS.



JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmHenHoe
pactipoctpanenue cBera. 3atmenusi Connia u Jlynsl. OTpaxenue cBeta. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH IMpenomiieHUsi cBera. llonmHoe BHYTpEHHee
OTpakeHHE cBeTa. Ficnmonb30BaHME TMOJHOIO BHYTPEHHETO OTPaXKEHUS B
ONTUYECKUX CBETOBOAAX.

JIunza. Xon gydeit B nua3e. OnTrueckas cucreMa (hoToarmapara, MUKpPOCKOTIa
U Teneckomna. ['na3 kak ontuyeckas cucrema. bam3opykocTh U JaaibHO30PKOCTb.

Paznoxenue Oemoro cBera B chektp. Onbitel HbtoTona. Croxenue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Jlemoncmpayuu.

[IpssmMonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n300pakeHU# B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Onrtuveckui CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JIMH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3a.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnegoBaHue 3aBUCUMOCTH yria OTPaKEHHUSI CBETOBOTO Jiyya OT YIJia

najeHusl.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMIJIEHUS CBETOBOTO Jiy4ya OT yrJia

NaJIeHUs] Ha TPAHULIE «BO3yX—CTEKIIOM.

4. lTlomyyeHue n300pa>keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pACCTOSHUA U ONTHYECKON CHIIbI coOMparouei
JIUH3BI.

6. OTBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. OnbITHl IO BOCHPUATHIO LIBETA MPEAMETOB NpPH UX HAOJIOJCHUM 4Yepes
[[BETOBbIE (DUIIBTPBI.

Paznen 5. KBanTOBBIE SIBJICHUS.

OmnbiTel Pezepdopaa u mianerapHas mozens aroma. Mogens aroma bopa.
Hcnyckanue u normonieHne ceeta aroMoM. KBaHTel. JInHeyaTeie CIIEKTPHI.
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PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. Hyxionnas wmopens aromuoro sAxpa. HMszoromsl. PaanoaxtrBHBIE
npespamienus. [lepron monypacmnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd sinep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JeWCTBHS pPagUOAKTUBHBIX HW3JIyYEHUHW HA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOIIEHUS.

2. CHoekTpsl pa3IMYHBIX T'a30B.

3. CnekTtp BOAoOpoaa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Paborta cuéTunka HOHU3UPYIOMIUX U3TYyUCHHI.

6. Perucrpanus uznmydeHust NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HaOnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpHUTENHEHO-00001AIOIINN MOTYJIb TIPEIHA3HAYEH JJIsl CUCTEMAaTU3alun
1 000011IeHUs TTPEAMETHOTO COICPKAHUS U OIbITA IEATEITILHOCTH, TPUOOPETEHHOTO
OpU HU3YyYEHUHM BCEro Kypca (pU3MKH, a Takke A MOJATOTOBKU K OCHOBHOMY
roCyJJapCTBEHHOMY AK3aMEHY N0 (pu3uke ajis 00y4daronuxcsi, BIOPABIIUX ATOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUN HAHHOIO MOIYJI PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpEeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAY4YHass TPAMOTHOCTb: OCBOCHHE HAyYHBIX METOOB HCCIEAOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUSI, TPUMEHSS TMOJy4YeHHBbIE 3HAHUS, peuaTh 3ajJadyd, B TOM YHUCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[TpyuHIMIIHATBEHO AEATEILHOCTHBIN XapaKTep JAHHOTO Pa3/ieia pealnu3yercs 3a
C4€T TOTO, 4TO OOYYAIOIIMECS BBHIMOIHAIOT 3aJaHUs, B KOTOPBIX UM IpeaJiaraeTcs:

HAa OCHOBE IIOJIyYEHHBIX 3HAHUW pACMO3HABaTh M HAYYHO OOBACHATH
buznyeckue BICHUS B OKPYKAIOLIEH MPUPOE U MOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIENOBaHUS (PU3MUECKUX SBICHUH, B TOM
YUCJIE 1JI1 IPOBEPKU TUIOTES U MOIYUYEHHS TEOPETHUECKUX BBIBOJOB;



O0OBSACHATH Hay4YHBIC OCHOBBI Hanbosee BaKHBIX I[OCTI/DKGHI/Iﬁ COBPCMCHHBIX
TGXHOJIOFHﬁ, HalIpuMEp, IMPAKTUICCKOTO UCIIOJIB30BaHHA PA3JIMIHBIX KCTOYHUKOB
9HCPI'MK Ha OCHOBC 3daKOHAa IPCBpAIICHUSA U COXPAaHCHUA BCCX M3BCCTHBIX BUI0B
OHCPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTIKCHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOILIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXKHOCTU MOPAIBHO-3THUYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPHUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTA
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYPBIL;

- pa3BUTHE HAy4HOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NS TENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe30macHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEICHUS Ha
TpaHCIOPTE, HA JIOpOrax, C IEKTPUUECKHUM U TEIUIOBBIM O00OPYJIOBAHHUEM B
JOMAIIIHUX YCIOBUSX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA PEQIICKCUH, IPU3HAHUE CBOETO MpaBa Ha OIIHOKY
Y TAKOI'0 e NpaBa y APyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTH€ B pEUICHUH NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Topoja, Kpas) TEXHOJOTMYECKOW U
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIUS HA TPUMEHEHHWE (DU3MUYCCKUX 3HAHWUU JUIsl PEIICHUs 3a7ad B
o0JlacTH OKpy’Karollel cpeapl, IUIAaHUPOBAaHUSA IIOCTYNIKOB M OLIGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIECH CpeIbl;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIHAJIBHOM M NPHUPOIHOM
cpeabl:

e - IIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
MPOEKTOB (PU3NYECKOM HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX;

e - TIOBBIIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUECKYIO
JIEATEIILHOCTR;

e - NOTPEOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHUI, B TOM YHUCIE (POPMYITHPOBATH
UJIeH, OHATHSL, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE Je(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JIaCcTH
busuky;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTPEMJICHHE aHAJIU3UPOBATh U BBIABIATH B3AMMOCBSI3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKAa CBOMX JCHUCTBHH C Y4YETOM BIIMSHHUS Ha OKpPYXAlOLIylH Ccpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pe3ynbTaTe ocBoeHUS MpOTrpaMMElI 110 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOygaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC 1CHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIC  Y4eOHBIC  JICUCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAeicTBUA:
e BBIABIATH M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(s1BNIEHU );
e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUHA, OCHOBAHMSI JIJIS
0000IIIEeHNS U CpaBHEHUS,;



BBISBJISATH 3aKOHOMEPHOCTH W IIPOTUBOPEYHS B PaCCMaTPUBACMBIX (paKTax,
JTaHHBIX W HAOJIIOICHUSAX, OTHOCSAIIMXCS K (DU3HUUSCKUM SIBIICHUSIM;
BBISBJISTh TPHYNHHO-CJICACTBEHHBIC CBS3M IIPH HM3YUYCHUU (PHU3NICCKUX
SIBJICHHI M ITPOIIECCOB, JICJIATh BBIBOJIBI C HCIIOJIL30BAaHUEM JICTYKTHBHBIX
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJIBHTaTh THUIIOTE3bI O B3aUMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOMPATh CIIOCO0 perieHus: yaeOHoH pu3mueckoii 3a1a4u
(cpaBHEHHE HECKOJIbKMX BapHMaHTOB pCIICHHS, BBIOOpP Hambolee
HOJIXOJISIICTO ¢ YYETOM CAMOCTOSTEIILHO BBIICIICHHBIX KPUTCPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCIIOJI30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA NPUMEHUMOCTh M JOCTOBEPHOCTh HWH(OpMAaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTax.

Pabora c nndopmanueii:

MPUMEHSTh Pa3UYHbIC METOIbl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C y4ETOM TMPEIIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMAIlMU W WUTFOCTPHPOBATH pellacMbie 3aJa4yll  HECIIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HHOU TpaduKoi M MX KOMOWHAITHSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJIEHUs Yy4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHE
0J1aroxenaTeIbHOCTH OOIICHHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJACHHSIMHU JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE M CXOACTBO IMO3HIIHI;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTABIATh PE3yIbTaThl BHIMOIHEHHOTO (PU3NYECKOTO OMBITA
(3KCneprMeHTa, UCCIENOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUAYaIbHOM
paboThI ITPU PELIEHNN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATh JIEUCTBUSA
no e€ JOCTIKEHHUIO: paclpeiessaTb pOlH, O0CYXIaTh IpPOLEcChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJIbTaTa 10
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH YWICHAMHU
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAIHSIX, TPEOYIOIIUX
TUTSL petiieHusT (GU3NISCKUX 3HAHUM;

OPUEHTHUPOBAThCA B  PA3JIMYHBIX  IMOAXOJaX TMPHUHATHS  PEIICHHUHA
(vHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellleHus GU3NUECKON 3aa4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIpeIjiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYalluu U MpeJjiarath rjiaH e€ N3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTWXKEHUS (HEIOCTHKEHHsS])) Pe3yJIbTaToOB
NEeSATEIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro HMCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce€0s1 HA MECTO APYroro YejaoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbI, HAMEPEHUS U JIOTHKY JIPYroro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY MpHU pEeIIeHUH (PU3UUECKUX 3a/1a4 WIN
B YTBEP)KJCHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATBI



K koHiy oOyuenust B 9 kijiacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

e HCIIOJIB30BATh IMOHATHA: CUCTEMA OTCUETA, MaTEpUAIbHAS TOYKA, TPAEKTOPUS,
OTHOCUTEJIPHOCTh ~ MEXaHHYECKOro  ABWXKEHMs,  aAedopmanus  (ympyras,
IUIACTUYECKAs), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb U
Neperpy3Kku, UEHTP TAKECTH, a0CONIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPAOTO
TeNa, pPaBHOBECHE, MEXaHWYECKHME KoJeOaHWs M BOJHBI, 3BYK, HHPPA3BYK U
yJIBTPa3BYyK, 3JIEKTPOMATHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JAIbHO30PKOCTb, CHEKTPHl UCIYCKAHUSA W MOIJIOUIEHMs, aibda,
OeTa- ¥ raMMa-u3JIy4eHUs, U30TOIIbI, S/IEPHAsI SHEPTEeTUKA;

e pa3nuyaTh SBJICHHUA (PAaBHOMEPHOE U HEPABHOMEPHOE MNPAMOJIUHEHHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSMOJIMHEMHOE [IBH)KEHHE, CBOOOJHOE IaJIeHHE
T€JI, PABHOMEPHOE JIB)KEHHE 10 OKPYKHOCTH, B3aMMOJICHCTBHE TEJl, PEAKTUBHOE
JBUKEHHE, KOeOaTeIbHOE IBH)KEHUE (3aTyXaroIMe U BEIHYXACHHbIE KOJIeOaHus),
pPE30HAHC,  BOJHOBOE  JBUKECHHE, OTPAKEHUE  3BYKA, IPSMOJIMHEHHOE
pacnpocTpaHEHHE, OTPAKEHUE U IPEJIOMIICHUE CBETa, IIOJHOE BHYTPEHHEE
OTpa’KEHUE CBETA, Pa3JI0KEHNE OEJIOr0 CBETA B CIIEKTP M CIOKEHUE CHEKTPAIbHBIX
LBETOB, JUCIEPCHUS CBETa, ECTECTBEHHAs paJUOAKTUBHOCTb, BO3HHKHOBEHUE
JUHEHYaTOro CHEeKTpa M3JIyYeHHUs) M0 ONMHMCAHUI0 MX XapaKTEpHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;

e pacmo3HaBaTh MPOSIBJIEHWE  M3YYEHHbIX  (U3MYECKUX  SBJICHUU B
OKpY>KaroleM Mupe (B TOM yuciie (pU3NUecKHe SIBJICHHS B MPUPOAE: NPUIUBBI U
OTIIUBBI, ABWKEeHUE IIaHeT COJIHEYHON CHCTEMBI, PEAKTUBHOE JBHUKEHUE YKUBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, LIyHAMU, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JNEHUCTBUE BUIUMOTO, YIbTPA(PHUOIETOBOTO M PEHTTEHOBCKOIO W3JIy4YEHUH,
€CTECTBEHHBII pagMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHOAKTUBHOE
U3Jy4€HHE MPUPOJHBIX MHUHEPAJIOB, ACHCTBUE pPAJMOAKTHBHBIX HM3IyYEHUH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/ady B YUEOHYIO,
BBIICJISTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (GU3UUECKUX SIBICHH;

e ONUCHIBaTh M3YYEHHBIE CBOMCTBA Ted M (PU3UUECKUE SBJICHUS, HCIOIb3YS
¢usznyeckue BeNWYMHBI (CPeAHAsT W MTHOBEHHass CKOPOCTh Teja IMpH
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, IIEPEMEILEHUE, TyTh, YIJIOBas CKOPOCTH,
CHJI1a TPEHMS, CUJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE CBOOOAHOTIO MaICHUs, BEC
T€Na, WUMIYJIbC Tea, UMIYJIbC CHJIbI, MeXaHudeckas padoTa M MOIIHOCTb,
NOTEHIMAJIbHASL JHEPrusi Teja, MOJHATOIO HaJ IOBEPXHOCTBIO  3EMJIH,
NOTEHIMAIbHASL HEPrUsl CHKATOW IMPYKUHbI, KUHETUYECKAs BSHEPIus, MOJHas
MEXaHUYECKasl YHEPTHsl, MEPUOJ] U YacToTa KoJeOaHuM, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, IOKA3aTeib IPEIOMIICHUS CPEAbl), MpU



ONKCAaHUU TPABUIBLHO TPAKTOBATh (PU3UUECKHUI CMBICI HCIOJB3YEMBIX BEIMYUH,
00O3HAUYEHHUS W EOUHUIBI (U3NYECKUX BEIMYMH, HAXOAUThb (HOPMYIIBI,
CBSI3BIBAIOIIUE JTAHHYIO (PU3MUECKYIO BEIMUMHY C APYTUMHU BEIIMYUHAMH, CTPOUTH
rpayKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

e XapaKTEepHU30BaTb CBOMCTBA TeJ, (PU3NYECKUE SBICHHUA U IIPOLECCHI,
UCIIOJNIB3YS 3aKOH COXPAaHEHUSI SHEPTUH, 3aKOH BCEMHPHOTO TATOTEHHSI, MPUHIUI
CYIEPIIO3ULIMH CUJI, TPUHIMI OTHOCUTEIBHOCTH [ anuiies, 3akonbl HproTOHA, 3aKOH
COXPAaHEHHUS HUMIIYJbCa, 3aKOHbl OTPAXEHHS M IPEIOMIIEHHUS CBETA, 3aKOHBI
COXPAHEHUs 3apsIOBOTO U MACCOBOTO YHCEN MPHU SJEPHBIX PEAKIUAX, IPU ITOM
JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3aIlUChIBaTh €r0 MAaTEMAaTUYECKOE
BBIPAKEHHUE;

e OOBIACHATH (PU3MYECKHE MPOLECChl M CBOWCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CHUTyalluil MpPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa: BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2—3 JTIOTUYECKUX LIaroB C
OMopoii Ha 2—3 U3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUM, (PU3UUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

e pemarh pacuy€THbIE 3a/1aun (ONMUPAIOLIUMECS HA CUCTEMY U3 2—3 ypaBHEHHUN),
UCIIOJIB3YS 3aKOHBI U (OPMYJIbI, CBA3BIBAIOIINE (PU3NUECKHE BEIMYMHBI: HA OCHOBE
aHaJli3a yCJIOBUS 3ajaud 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISITH HEIOCTAIOIINE
VI U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (OPMYJbl, HEOOXOAMMBIE IS
peleHusi, MPOBOAUTH pPACUEThl M OICHWBATH PEATHUCTUYHOCTh TMOJIYYCHHOTO
3Ha4YeHUs] PU3NUECKON BEIUUNHBI,

e pacro3HaBaTh MpOOJEMBbI, KOTOPbIE MOYKHO PEIIUTh TMPH MOMOLIH
(¢u3NYeCKuX  METOAOB, HCIOJb3ysd ONUCAaHUE MCCIEAOBAaHUSA, BbBLICIATH
IIPOBEPSAEMOE TPENANOI0KEHNE, OLIEHUBATh MPABHIBHOCTh MOPSAIKA MPOBEACHUS
WCCJIEIOBAHUS, J1€7IaTh BBIBOJbI, HHTEPIPETUPOBATh PE3YNIbTaThl HAOMIOAECHUN U
OTIBITOB;

e TIPOBOJIUTH OMBITHI 110 HAOTIOACHUIO (PU3NUECKHUX SBICHUHN WM (HU3HUESCKUX
CBOMCTB Ten (M3ydueHHe BTOporo 3akoHa HbroTOHa, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aBUCUMOCTh Tepuojia KojeOaHWil NPYKUHHOTO MasiTHUKa OT MacChl Ipy3a u
KECTKOCTU TPYXKUHBI W HE3aBHUCHUMOCTh OT aMIUIMTYABl MalbIX KOJEOaHUIA,
OpSIMOJIMHEMHOE pacnpoCTpaHEHHE CBETa, pas3sioKeHHE Oeoro cBeTa B CHEKTD,
U3y4eHHUE CBOMCTB M300pa)k€HHsI B IUIOCKOM 3€pKalie M CBOICTB HM300pa)KeHUS
npeaMera B coouparoniei JIMH3e, HaOI0IeHUE CIIONIHBIX U IMHEMYAThIX CIIEKTPOB
U3IYyUYEHUs): CaMOCTOATEIbHO COOMpAaTh YCTaHOBKY M3 HM30BITOUHOrO Habopa
00Opy/IOBaHUs, OINHUCHIBATH XOJ OIBITA W €ro pe3ynbTarbl, (OpPMYyIUPOBATH
BBIBO/IbI;



e TIPOBOAWUTH MPH HEOOXOIWMOCTH CEPHIO MPSMBIX HW3MEPEHUH, Ompenesss
CpeIHee 3HaueHUE M3MepsAeMOoil BennuuHbl ((POKYyCHOE paccTOsHUE cOOHMparoieit
JIMH3BI), 000CHOBBIBATH BEIOOP CIIOcO0a M3MepeHus (M3MEepUTEITHLHOTO IprOopa);

e MPOBOJUTH HCCIECJOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEIMYHMH C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHHH (3aBUCHUMOCTh MYTH OT BpPEMEHU IpHU
PaBHOYCKOPEHHOM JBIDKEHHU 0€3 HadallbHOW CKOPOCTH, Iepuoaa KoyeOaHun
MaTEeMaTHYECKOr0 MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTjla OTPaKEHUs CBETa
OT yria MaJeHHs M yria MOpeJOMJICHUs OT yrjia TMaJieHus): IJIaHUPOBATh
UCCJIEIOBAHNUE, CAMOCTOATENIbHO COOMPATh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI
NOJIyYEHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUJAE TaOJIUI U TpaduKOB,
JIeNaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMS;

e TIPOBOAUTH KOCBEHHBIC U3MEPEHUS (PU3UIECKUX BEIHUMH (CPEAHSAS CKOPOCTh
U YCKOpEHHE Tejla IpPU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOpPEHHE CBOOOJIHOTO
naJeHUs, )KECTKOCTh MPYKUHBL, KO3IPPHUIMEHT TPEHUS CKOJIBKEHMSI, MEXaHUYEeCKast
paboTa W MOIIHOCTh, YacTOTa W TEPHOA KOJEOaHW MaTeMaTH4YEeCKOTO H
NPYKHHHOTO MAasTHUKOB, ONTHYECKAs CHJIa COOMPAIOIIEH TMH3bI, paJiOaKTHBHBIN
¢oH): MIAHMPOBATH HM3MEPEHHUSA, COOMPATh OSKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBITNIOJIHATH U3MEPEHUS, CleAys PEI0KEHHON UHCTPYKIIMH, BBIYUCIISATH 3HAUEHUE
BEJIMYMHBl M aHAJIW3UPOBATh IOJYyYEHHBIE pE3ylbTaThl € YYETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHNN;

e COOJIIO/IaTh TPABWIJIA TEXHUKU O€30MAaCHOCTH IMpHU padoTe ¢ 1abopaTOpHBIM
o0opy1I0BaHUEM;

e pa3nUyaTh OCHOBHBIE NPU3HAKU H3YYEHHBIX (U3NYECKUX MOJENei:
MaTepuagbHas TOuKa, aDCOIMIOTHO TBEPJOE TEJIO, TOUCYHBIM UCTOUHUK CBETA, Iy,
TOHKAs JINH3a, TUTaHeTapHasi MOZeNIb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO SI/Ipa;

e XapakTepHW30BaTh MNPHUHIMIIBI  JCHCTBHS  W3YYCHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOIl Ha HUX OMHUCAHUS (B TOM 4YHCIE: CHHIOMETP,
JATYMKH TIOJIOKEHUS, PACCTOSHUSL U YCKOPEHHUsI, paKeTa, 3X0JI0T, OYKH, MEPUCKOTI,
doToanmapar, ONTUYECKHE CBETOBOJBI, CIIEKTPOCKOI, JO3UMETp, Kamepa
Bunibcona), UCosib3ysi 3HaHUS O CBOMCTBAX (DU3UUYECKUX SIBJICHUN U HEOOXOIUMbIC
dusznyecKkrue 3aKOHOMEPHOCTH;

e HCIOJb30BaTh CXEMbl M CXEMAaTHYHBIE PUCYHKH H3YyUYEHHBIX TEXHHUECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOLECCOB IMpHU
pelieHn y4eOHO-IPAaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI ISl MOCTPOCHUS
M300paKEHUI B IJIOCKOM 3€pKaJie U cCOOMparollei JIUH3E;

e TIPUBOJUTH MPUMEPHI (HAXOAUTH UHPOPMAIIUIO O MPUMEPAX ) MPAKTUYECKOTO
UCIIONB30BaHusl (PU3MUECKUX 3HAHUN B MOBCETHEBHOW >KWU3HU ISl OOecriedeHust
0e30macHOCTH TpU OOpallleHuu ¢ TMpuOOpaMu M TEXHUYECKUMHU YCTPONCTBAMH,



COXpaHEHHUSI 370POBbsI U COOJIOJEHUS HOPM DSKOJOTHYECKOTO TIOBEICHHUS B
OKPYKaIoLIEH CpeIe;

e OCYIIECTBIISITH MOUCK MH(pOpMaLUU HU3HUECKOTO cofepxanus B IHTepHeTe,
CaMOCTOSITENILHO (OPMYJIMPYsl MOUCKOBBIN 3allpoc, HaXOIUTh MYTHU OIpPENEICHUS
JIOCTOBEPHOCTH IOJIyYEHHON MH(OpMAlMM Ha OCHOBE MMEIOLIUXCS 3HAHUA U
JOTNOJTHUTENBHBIX UCTOYHUKOB;

e WCIOJB30BaTh NPU BBHINOJHEHUH YYEOHBIX 3aJaHUIl HAYYHO-TIOMYJISIPHYIO
JAUTepaTypy (pU3MUecKoro cojaepikKaHMs, CIpaBOYHbIE MaTEpUajbl, PECYPChl CETH
WnTepHer, BnaxeTy NpUEMaMU KOHCHEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHUs
uHGOpMaIMU U3 OJJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO37aBaThb COOCTBEHHbIC MHCHBMEHHBIE W YCTHBIE COOOLIEHUS HAa OCHOBE
uH(pOpMAIMU U3 HECKOJIIBKUX MCTOYHUKOB (PU3HUECKOTO COAEpPKAHUA, MyOIMYHO
IIPEACTABIATH PE3YJIBTATHI IPOESKTHON WIIA UCCIIEI0BATEIBCKOMN NESITEIIBHOCTH, IIPU
3TOM TIPaMOTHO HCIOJIb30BaTh HM3YYECHHBI NOHATHUHHBIM ammapar M3y4aeMoro
paznena (U3MKA M CONPOBOXKAATH BBICTYIUIEHUE MPE3CHTAMEH C y4ETOM
0COOEHHOCTEN ayJUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
9 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne ni/m P Kourposbnble IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Pa3zpen 1. Mexann4yeckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIUCAHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SanMoeHCTBIE Tei https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 10 3
3AKOHBI COXPAHCHH https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pa3gen 2. Mexannyeckue Koj1e0aHUS U BOJHbI
bu6mmorexa [IOK
2.1 M o 7 3
CXAHITICCRUC KOTCOARHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHITICCRUC BOTHEL. IBYR https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paspgen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI

31 DNEeKTpOMarHuTHOE MOJIE U 6 9 bubnnorexka [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pa3gen 4. CBeToBbIE IBJIEHUSA



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 pacIpOCTPaHEHHUS CBETa 6 2 bubmorexa OK
' pAcHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro no pazaeny 15
Pazgen S. KBaHnToBbI€ SIBJICHUSA
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTPOCHIE ATOMHOIO S1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 7 1
53 FICPHBIC peardiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 00001IIEHNHE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 IIVTAHUPOBAHUME
9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
(]
JIE-H Tema ypoka Beero KonrTpoabubie IIpakTuueckue fI[:yT:eHnﬂ :)Ig[?al;(();];fenbﬂme
padoThI padoTshI pecypenI

1 MexaHuueckoe IBUKEHHE. 1
MarepuanbHas TO4YKa

5 Cucrema orcuera. OTHOCUTENIBHOCTh 1 bubnuorexa [JOK
MEXAHUYECKOTO IBUKCHU https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITPAMOJIMHENHOE 1 bubnnorexa [HOK
JIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMoIHHEHOe

4 nBixkeHne. CpeiHssi © MTHOBEHHAs 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [HJOK
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBHKCHUS. 1
I'padux ckopocTu
JlaGopaTtopHnast pabota

7 "Onpenenenre ycKOpeHus Tena npu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JBUKEHUH I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth"”

8 CBobonHoe nagenue tei. OnbIThl 1

lamunes



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

PaBHOMEpHOE ABMXKEHUE IO
okpyxHoctu. [Iepuon u yacrora

bubmuorexa [JOK

o obOparenus. JInHeitHas U yrioBas https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 LlentpocTpeMHUTENIBHOE YCKOPEHUE
1 IlepBsiii 3akoH HeroToHA. BekTop bubmuorexa [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuorexa [JOK
PaBHoxelicTByIOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka [IOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHHUE bubnnoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnuorexa [JOK
15 Cuna ynpyroctit. 3akor yka https://m.edsogru/fanecaZ
16 Pemenune 3ampau no reme «Cuia
YIOPYTOCTH
JlaGopaTtopHnast pabota
17 «Omnpenenenne KECTKOCTH bubmorexa HOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubnuoteka [JOK
18 Cuna Tpetis https://m.edsogru/fanf738
19 Pemenne 3agau mo teme «Cuna bubmuorexa [JOK
TPEHUA» https://m.edsoo.ru/ff0afa26
JlaboparopHas paboTa
20 "OHpEI[eJ‘II;HI/IC I:coa(IJ(I)I/ILII/Ie:HTa bubmmorexa LIOK

TPEHHS CKOJIbKEHHS"

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

21

Pemenue 3agau o teme "3akoHbI
Hprorona. Cuna ynpyroctu. Cuiia
TpeHus"

bubmuorexa [JOK
https://m.edsoo.ru/ff0afb8e

22

Cuna TsDKeCTH M 3aKOH BCEMHPHOTO
TATOTEHUS. Y CKOPEHHE CBOOOHOTO
maacHuA

bubmuorexa [JOK
https://m.edsoo.ru/ff0af044

23

24

25

VYpok-koHpepenius "J[BrkeHue Tel
BOKPYT IPaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenue 3amau nmo teme "Cuna
TSDKECTH Y 3aKOH BCEMUPHOTO
TATOTeHHS"

[TepBast kocMHYECKasi CKOPOCTb.
HesecomocTs u nieperpysku

bubmuorexa [JOK
https://m.edsoo.ru/ff0af5f8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue MaTepuaJIbHOW TOUYKH.
AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cusl. LlenTp Tsxectn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecue MaTepuaIbHOW TOUYKH.
AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cusl. LlenTp Tsxectu

28

Pemenue 3aga4d mo reme "MoMeHT
cuisl. LleHTp TskecTH"

bubmuorexa [JOK
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

[ToaroroBka K KOHTPOJILHOU padboTe

29 1o TeMe "MexaHnyecKoe IBUKEHUE. bubnnorexa LIOK
N https://m.edsoo.ru/ff0b0408
BzaumoneiictBue ten"
KontponpHast pabora o Teme
30 "MexaHU4YEeCKOE TBUKCHHE. bubmmorexa [JOK
. https://m.edsoo.ru/ff0b06ec
B3aumoneiictBue ten"
Nmnynbce Tena. UMnynbe cUibl.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubnnoreka [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aWMO/ICHICTBUE

32 Pemenue 3agau no reme "3akoH bubmuorexa [JOK
COXpaHEHHUs UMIyibca' https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHpepenus "PeaktuBHOe
JIBUSKEHUE B PUPO/JIC U TEXHUKE"

bu6mmoreka [IOK

34 Mexanunueckasi paboTa U MOITHOCTb https://m.edsoo.ru/Ffob0ag4

35 PabGoTa cutbl TSOKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa

36 «Omnpenenenne pabOTHI CHIIBI TPEHUS
MIPU paBHOMEPHOM JIBHKEHUU Tea
M0 TOPU30HTAIBHON TTOBEPXHOCTH

37 CBs13b DHEpPrUM U paboTHI.

[ToreHuuanbHas sHEprus

38 Kunernueckas sneprus. Teopema o bubnnorexka [JOK
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHHsI SHEPTUU B

MEXaHUKE



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 «3ydenue bubnmoreka [JOK
3aKOHA COXPaHEHUsS YHEPTUM https://m.edsoo.ru/ffOb12fe
41 KomnebaTenpbHOE IBH)KCHHUE U €TI0 bubmuorexa [JOK
XapaKTEPUCTUKH https://m.edso0o0.ru/ff0b1858
3aryxaromiue KoueoaHus.
42 BriHyX1eHHBIC KOJICOaHUS bubmorexa LHOK
YA ' https://m.eds00.ru/ff0b20f0
Pe3onanc
43 MaremaTuuecKkuil ¥ IpyKUHHBII
MasiTHUKU
VYpok-uccnenoanue «3aBUCUMOCTh
44 nepuoaa KojaebaHui OT KECTKOCTH bubmmorexa [JOK
pHo https://m.edsoo.ru/ff0b197a
MPYKUHBI U MAacChl TPY3a»
45 [IpeBparienue sHepruu npu
MEXaHHUYECKUX KOJICOAHHSIX
JlaGopaTtopHnas pabota
46 «Omnpenenenue 4acToThl U epuoaa bubmmorexa [OK
peA . proa https://m.edsoo.ru/ffOblaec
KoJie0aHUM MPY>KUHHOTO MAasTHUKA
JlabopaTtopHas pabota «IIpoBepka
47 HE3aBHCUMOCTH TIEpHOJia KOJIeOaHmit bubnuoteka [JOK
rpy3a, MOABEUICHHOIO K HUTH, OT https://m.edsoo.ru/ff0b197a
MAacchl Tpy3a»
Mexannueckue BoJiHbl. CBOMCTBA
48 MexaHU4YecKuX BOJH. [IpononbpHbIe 1 bubmorexa HOK
P https://m.edsoo.ru/ff0b21fe
MONEPEYHBIE BOJIHBI
VYpok-koHpepenius "MexaHnuueckue
49 BOJIHBI B TBEPIOM TEJIC.

CeticMuueckne BOJHBI"



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. Pactipoctpanenue u
OTpaKEHHE 3BYKa

51

52

53

VYpok-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThHI"

['poMKOCTb 3BYKa U BbICOTA TOHA.
AKYCTHYECKUI PE30HAHC
Ypok-koHpepenius "YabTpazByk u
uH(pa3ByK B IpUPOJIE U TeXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJIBHOM padoTe
110 TeMe "3aKOHbI COXPaHEHHUS.
Mexannyeckue Kojie0aHusi ¥ BOJTHBI"

bubmuorexa [JOK
https://m.edsoo.ru/ffOb25f0

55

56

KoHTpoinbHas pabora 1o Teme
"3aKOHBI COXPaHEHUS.
Mexannueckue KoyieOaHns U BOIHEL"

SHCKTpOMaI‘HI/ITHOC ITOJIC.
SHCKTpOMaFHI/ITHHe BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

58

59

60

CBolicTBa AJIEKTPOMATrHUTHBIX BOJTH
Ypok-kondepentus "[lkana
AJIEKTPOMATrHUTHBIX BOJIH.
Hcnonb30BaHMe 2JIEKTPOMArHUTHBIX
BOJIH JJII COTOBOI cBsI3H"

Ypok-uccnenosanue "M3ydenne
CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIIbI0 MOOMITEHOTO TenedoHa"
Pemienue 3a1a4 Ha onpeeneHue
YaCTOTHI U ITTUHBI
AJIEKTPOMArHUTHON BOJIHBI

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb2fe6

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



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

DNeKTpOMarHuTHast IPUpPO/ia CBETA.

61 CxopocTtb cBeta. BomHoBBIC bubmmorexa [JOK
2 https://m.edsoo.ru/ff0b31d0
CBOIiCTBa cBeTa
Hcrounuku ceera. [Ipsmonunennoe
62 pacnpocTpaHeHue cBeTa. 3aTMEHUS bubmmorexa [JOK
https://m.edsoo0.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KEHMs CBETA. 3epKajia.
63 Pemenue 3a1ay Ha MpUMEHCHHE bubmmorexa [JOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHHUS CBETA
64 [Ipenomnenue cBera. 3aKOH bubnuorexa [JOK
MpEJIOMJICHUS CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpakeHue
65 cBera. Mcnonp30BaHue MojaHoOro bubnuorexa [JOK
BHYTPEHHETO OTPaKEHUS B https://m.edsoo.ru/ffOb3c5c
ONTUYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yTJIa
66 MIPEJIOMJIEHUSI CBETOBOTO JIy4a OT
yrila naJeHusl Ha TpaHulle "BO3yX-
cTekno""
VYpok-koHpepeHIus
"Hcnionp30BaHnE TIOJTHOTO
67 BHYTPEHHETO OTPa)KEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
bu6mmorexa [IOK
68 JIunzel. OnTUyeckas cuiia JIMH3bI https://m.edsoo.ru/FOb3f2c
69 [TocTpoenue n3obpakeHu B TMH3aX bubnmorexa LIOK

https://m.edsoo.ru/ffOb444a
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https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

JlaboparopHas paboTa
"Onpenenenne GOKyCHOTO

bubmuorexa [JOK

70 PacCTOSHUS U ONITUYECKOUN CHUIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"

71 Ypok-koHpepenmus "OnTuieckue bubnmoreka [JOK
JMH30BbIe TPUOOpPH" https://m.edsoo.ru/ff0cOa7e

7 ['na3 xak onruyeckas cucTema. bubmuorexa [JOK
3penue https://m.edsoo.ru/ff0b4684

73 Ypok-kondepenus "JlepexTo
3penus. Kak coxpanuts 3peHue"

Paznoxenue 6enoro cBera B CIEKTP.

72 Omnbrtel HetoTona. CrokeHue bubnuorexa [JOK
CIIEKTpaJIbHBIX I[BETOB. Jucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlaGopaTtopHnas pabota "OnbITHI 11O
Pa3IoKEHUIO OEJIOro CBETA B CIIEKTP

75 Y BOCIIPHUATHIO LIBETA MPEIMETOB IIPU bubmmorexa [OK

https://m.edsoo.ru/ff0cOe2a
UX HaOJIOICHUU Yepe3 [BETOBbIC
bunbTper"
VYpok-npaktukym "BoaHoBbIe

76 CBOWCTBA CBETA: IUCIIEPCHS,
uHTepdepeHus u qudppaxus'

77 OmneiTel Peszepdopaa u mnanerapHas bubnmnorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8

78 ITocrynarter bopa. Moaens aroma

bopa



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
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https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

I/ICHyCKaHI/Ie " IOTJIONICHUE CBCTA

bubmuorexa [JOK
79 .K . Jlunei
ATOMOM. JLBAHTEL. JHHHCHHATLIC https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 Ypok-npaktukym "HaOmronenue bubnnoreka [HOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PainoakTHBHOCTH M €€ BUJIBI bubmorexa LHOK
a A https://m.eds00.ru/ff0c1672
Crpoenue aToOMHOrO sipa. bubnnoreka [JOK
82
Hyxnonnas moneins https://m.edsoo.ru/ff0c18ac
83 PaagnoaktrBHBIE IpEBpALLICHHUS. bubnuorexa [JOK
N3oTomnsl https://m.edsoo.ru/ff0clal4
84 Pemenue 3agau mo teme: bu6mmoreka [IOK
"PanuoakTuBHBIC peBpamieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nmomypacnana
Ypok-koH(pepeHuus
86 "lfa HoaKnglj{bI;I W3JIy4EHHUS B bubmorexa HOK
8 i | https://m.edso0.ru/ff0c2126
pUpPOJE, MEAUIIMHE, TEXHUKE
SnepHble peakuu. 3aKOHBI
87 cox paHCHESI 3apsI0BOTO U bubmorexa [JOK
P AR https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCEN
88 DHeprus CBSI3U aTOMHBIX SITIEP. bubnmnorexa [JOK
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no reme "SAnepHeie
peakuun"
90 Peakuuu cuHTe3a u neneHus saep. bu6mmorexa [IOK
Ucrounnku sueprun ConHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
01 Vpoxk-koupepennus "AnepHas

sHepreTuka. JlencTus



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
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paauOaKTUBHBIX U3JTy4YEHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJILHOU paboTe
10 TeMe "DJIEeKTPOMarHUTHOE TOJIE.

bu6mmoreka [IOK

92
ONEeKTPOMAarHUTHbHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBneHus"
KonTponbhas pabota no teme
93 "DIeKTPOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJHBI.
KBanToBsie siBIeHUS"
[ToBTOpEHME, 000OIICHHE.
94 JlaGopaTopHbie pabOTHI IO KypC bubmorexa HOK
" P pu P " ey https://m.edsoo.ru/ff0c245a
B3aumopeiicteue Ten
IToBTOpenue, 0600IIeHNE. Perenune
95 ACYETHBIX U Ka4eCTBEHHBIX 3a/1a4 bubmmorexa LOK
P | f https://m.edso0.ru/ff0c2572
1o Teme "TernaoBblie MPOIECCHI
[ToBTOpenue, 0606meHue. Pemenue
96 pPacYeTHBIX U KAYECTBEHHBIX 3a7a4 bubnnorexka [JOK
no Teme "KIIJI TerinoBbix https://m.edsoo.ru/ff0c2a22
nBuraresuei”
[ToBTOpenue, 0606meHue. Pemenue
97 ACYETHBIX U KaUYECTBEHHBIX 3a7a4 bubmorexa HOK
P \ Y https://m.edso0.ru/ff0c2b30
o teMe "KIIJI asekTpoycTaHOBOK
[ToBTOpeHue, 0600IICHNE.
bubmuorexa [JOK
98 JlaboparopHbie pabOTHI IO KypCy

"CBeTOBEIE sBJIEHUA"

https://m.edsoo.ru/ff0c2c52
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[ToBTopenue, 0600menue. Padora ¢

99 TEKCTaMH 110 TeME "3aKOHBI 1 bubmorexa LHOK
" https://m.edsoo.ru/ff0c2d6a
COXPaHCHHS B MEXaHHUKE
[ToBTopenue, 0600menue. Padora ¢
100 texcramu 1o teMe "Koiiebanus u 1 buGnnorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TexcTamu 110 Teme "CBeTOBEIE 1 bubnmorexa [IOK
. https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHNe. PaboTa ¢
102 TekcTamu 1o TeMe "KBanrtosas u 1
snepHas ¢puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» ®uzuka 9 knacc/ [leppimkun A.B., I'yrhuk E.M. OG1iecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «JIPODA»; AkninonepHoe o0iectBo «M3aaTebcTBO
«IIpocBemienue»

» Guzuka 9 knacc/ [eppimkun .M., I'ytauk E.M., iBanoB A.W. u np.

AxunonepHoe obmectBo «M3narensctBo «IIpocBeiienne»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA
VYyebHo-MeToanueckoe nocodue «YHuBepcalbHbIe TOYPOUHbIE pa3pabOTKH 10
busuke 9 kimaccey, Bonkos B.A. UznarensctBo « BAKO».

Meroanueckoe nmocodue k yueouunky A.B.Ilepoimkuna «Pusnka. 9 kimaccey

E.M.I'ytauk, O.A. YepnukoBa, Mocksa, «Ipoda», 2019 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

bubmmoreka LIOK https://m.edsoo.ru
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