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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no gusrke Ha ypoBHE OCHOBHOTO 00I1IIero 00pa3oBaHUs COCTaBIICHA
Ha OCHOBE IOJIOKEHUI U TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE
OCHOBHOU 0OpasoBaTebHOI nporpammsl, npeacraBieHHbIx B ®I'OC 00O, a Takxke
c yuérom (denepanpbHOW pabodueil mporpamMmbl BocmuTaHus U KoHuenun
npenojaBanus yaeoHoro npeamera «Dusukay.

ConepxaHue mnporpaMMmbl IO (U3MKEe HaNpaBiIeHO Ha (QOPMUPOBAHUE
€CTECTBEHHOHAYYHOM T'PAMOTHOCTH OOYyYaIOIIUXCSI W OpPraHU3alUi0 HU3YyYeHUs
Gu3NKKM Ha NEATeTbHOCTHOW OCHOBE. B mporpamMme 1Mo (u3MKE YYUTHIBAIOTCS
BO3MOXHOCTH y4eOHOTo mnpeamera B peanuzanuu tpedoBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JINYHOCTHBIM UM METAIpPEAMETHBIM pe3ysibTaTaM OOyYEHHsI, a TaKKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAyYHBIX YYE€OHBIX IPEIMETOB Ha YpPOBHE
OCHOBHOTO 0011IeTO 00pa30BaHUsI.

[Iporpamma 1o (u3uKe yCTaHaBIMBAET pACIpEIeiCHHEe Yy4eOHOro mMarepualia
no rojgaMm oOydeHus (1o Kiiaccam), mpejyiaraeT NPUMEPHYIO MOCIE0BATEIbHOCTh
U3Y4YCHUS] TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJEPKAHUS U yUETe
BO3PACTHBIX 0COOCHHOCTEN O0YYArOIIINXCS.

[Iporpamma mo ¢usuke pa3zpaboTaHa C LEJIbI0 OKAa3aHUs METOAUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUH paboyell MporpaMMbl IO YYEOHOMY IIPEIMETY.

®duznka SBISETCS CHUCTEMOOOPA3YIOMIMM [IJIsi €CTECTBEHHOHAYYHBIX y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PM3HUECKUE 3aKOHBI JIE)KAT B OCHOBE MIPOLIECCOB M SBJICHUIA,
M3ydaeMbIX XUMHEH, Onosiorueit, actpoHomue u ¢pusndeckoi reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHOHAyYHYIO KapTHHY MHUpa, MPEJOCTABISIET HauOosee SICHbIC
oOpasibl MPUMEHEHUS HAyYHOTO METOJla TO3HAHUsS, TO €CTh CHoco0a IMOTy4YeHUs
JOCTOBEPHBIX 3HAHUMN O MUPE.

Onna w3 riaBHBIX 3a1ad (pu3nyeckoro oOpa3oBaHUS B CTPYKType OOIIETo
0o0pa3oBaHUsI COCTOMT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOH TPaMOTHOCTH H
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenune gusnku Ha 6a30BOM YpOBHE MPE/IITOIAraeT OBIaJACHHUE CIEIYIONUMU
KOMIIETEHTHOCTSAMM, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYUHYIO TPAMOTHOCTb:

e HAYYHO OOBSICHATH SIBJICHUS,

e OLIEHUBATh U MIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHNS;

e UHTEPHPETUPOBATH JIAHHBIC U HCIIOJIB30BaTh HAYUHbIE J1I0KA3aTeIbCTBA
JUTSI TIOJTyY€HUS BBIBOJIOB.

Ilenmn wu3ydeHuss (uU3MKKM HA ypOBHE OCHOBHOTO 00mero oOpa3oBaHuUs
onpenenensl B KoHuenuuu mnpenonaBaHusi ydeOHoro mpeamera «®Duszuka» B
oOpazoBarenbHbIX opranuzanusax Poccuiickoit denepalinu, peanu3yonux OCHOBHbIE
oOmieoOpa3oBaTenbHble  MPOrpaMMbl,  yTBEpKAEHHOW  pemieHueM  Komnerun
MunuctepctBa npocsernieHus Poccuiickoit deneparuu (MPOTOKOA OT 3 mexadps
2019 r. No [IK4BH).



e u3yyenus pusukm:

npuoOpeTeHue MHTepeca M CTPEeMJICHHS OOYy4aromMXcsi K HAyYHOMY
U3yYCHHUIO TPHUPOJBI, PA3BUTHE WX WHTEIUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TPEJCTaBICHUIA O HAYYHOM METOJE MO3HAaHUA U (POpMHpOBAHHE
HCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;
(dopMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4YEHHs] OCHOB
CTPOCHUS MaTepuu U PyHAaMEHTAIBHBIX 3aKOHOB (PH3UKU;

¢opMupoBaHUE MpPEACTaBICHUH O poinu (U3UKH AN PA3BUTHS JPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHII;

pa3BUTHE  MPEICTaBIEHUH O  BO3MOXKHBIX  cepax  Oymymien
npo(eCCUOHATBHONW JESATEIbHOCTH, CBA3aHHOW C (PUM3MKOM, MOJArOTOBKA K
JaJibHeNIIeMy OOyU€HHUIO B ’TOM HaIPaBJICHUU.

JlocTikeHre 3TUX 1eliel MporpaMMebl o (pU3uKe Ha YpOBHE OCHOBHOTO OOIIEro
00pa3oBaHus 00ECIEUNBALCTCS PEIICHNUEM CIICTYIONINX 3a4a4:

MpruoOpETEHNE 3HAHUIA O JUCKPETHOM CTPOSHUH BEIIECTBA, 0 MEXaHHUCCKHX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSIX;
npUOOpETeHNE YMEHHUI OMHUCHIBATh U OOBACHATH (DU3UUYECKUE SBIICHUS C
HCITOJTh30BAHNEM TTOTYICHHBIX 3HAHHH;

OCBOCHHE METOJOB PEIICHUsS TPOCTEHIIMX pacuéTHBIX 3ama4 ¢
MCIIOJIb30BaHUEM bu3nIecKuX MOJICIICH, TBOPYECKUX u
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE yMEHUN HAOMIOJATh MPUPOJHBIC SBICHUS W BBITIOJIHSATH OTbBITHI,
nabopatopHble  pabOThl M DKCIEPUMEHTAJIbHbIE  HMCCJICAOBaHUA  C
HCITOJTb30BaHUEM N3MEPHUTEILHBIX PUOOPOB;

OCBOCHHE MPUEMOB padOThl ¢ MHpOpMaIHEH (PUINYECKOTO COoAepKaHUs,
BKJIOYasi MH(OpPMAIUIO O COBPEMEHHBIX TOCTIDKCHHSIX (DM3HUKH, aHAIW3 U
KPUTHUYECKOE OIICHNBaHWE WH(OpPMAITUH;

3HAKOMCTBO cO cdepaMu nMpodecCuoHaTBHON ASSATEIbHOCTH, CBI3aHHBIMU C
(HU3UKOH, 1 COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAHHBIMU Ha JIOCTHKEHUSIX
¢bu3nUecKoi HayKHu.

Ha wusydenume ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETro

oOpazoBaHusi oTBoauUTCSI B 9 kimacce — 102 wyaca (3 4aca B HEJENo).

[Ipemyaraemerii B mporpamMme 1Mo (U3MKE MepeyeHb JIA0OPATOPHBIX padOT U
OTIBITOB HOCHT PEKOMEHJIATEIBHBIN XapakTep, YUUTENb JIeTaeT BHIOOP MpPOBEICHUS
7ab0paTOpHBIX pabOT Y OMNBITOB C YYETOM WHAMBUAYAIBHBIX OCOOCHHOCTEH
oOydaromuxcsi, CIUCKa HKCIEPUMEHTAIbHBIX 3aJaHHUN, TPEIaraéMbIXx B paMKax
OCHOBHOTO FOCYAapCTBEHHOTO 3K3aMeHa 1Mo (hU3HKeE.



COJAEPXKXAHME OBYUYEHUA
9 KUIIACC

Pa3znes 1. Mexanuveckue siBJ1eHUsI.

Mexanuueckoe aBuWkeHue. MarepuanbHas Touka. (Cuctema  OTCYETA.
OTHOCHUTEIBHOCTh MEXAaHMYECKOro JABWKEHUS. PaBHOMEpHOE MNpsSMOIMHEIHOE
InBIKeHUE. HepaBHOMEpHOE mNpsMoJIMHENHOE ABukeHHue. CpedaHsis U MIHOBEHHAs
CKOpOCTb T€Jla IPU HEPABHOMEPHOM JBHKCHUHU.

VYckopenue. PaBHOyCckOpeHHOE mpsMoOJuHEHHoe ABmxkeHue. (CB0OOgHOE
nagenue. OnwITel ['anues.

PaBHOMepHOE nBWXKEHUE MO OKpyXHOCTH. Ilepuon u wacrtora oOpaiieHwus.
JIuHeHas u yrioBast CKOpOCTU. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

ITepsoiit 3akoH HproroHa. Bropoii 3axkoH Herorona. Tperui 3akoH HproroHa.
[IprHIMI Cynepno3uLnn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHuUs: cuia TPEHUSI CKOJIbKEHUS, CUJia
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOJHOTO
naneHus. JIBwkenume manHer BOkpyr ComnHpa. llepBasg kocmumueckas CKOpPOCTB.
HeBecomocTs u neperpysku.

PaBHOBecue MmaTepuanbHOl TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpauieHus. MoMeHT cuibl. LleHTp TskecTu.

Nmvnynec Tena. M3meHenne umnyibca. Mmynbc cuiibl. 3aKOH COXpaHEHUS
MMITyJibca. PeakTuBHOE ABMKEHHE.

Mexanuueckas paboTa U MOIIHOCTb. PaboTa cUil TSKECTH, yIPYTrOCTH, TPEHHUS.
Ces3p sHepruu u pabotel. IloTeHuumanbHast BHeprus Tena, MOAHITOrO Hal
IIOBEPXHOCTBIO 3eMIM. lloTeHImanpHas sHeprus c:kaTou IpyxkuHbl. KuHetnueckas
sHeprusi. TeopeMa O KMHETHYECKOW HSHEPrHM. 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPIUMu.

Jemoncmpayuu.

1. HaOmioneHne MeXxaHMYECKOTO JBUKEHHUS Teja OTHOCUTENIBHO Pa3HbIX Tel

OTCYETA.

2. CpaBHEHME TyTE€ M TPACKTOPUM JABWKEHHUS OJHOIO MU TOrO K€ Teja
OTHOCHUTEBHO PA3HBIX TEJI OTCYETA.

N3MepeHne cKkOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO IBUKEHUSI.

HccnenoBanne npu3HaKOB PaBHOYCKOPEHHOI'O IBUKEHUS.

Habmoienne ABMKEHUs Tella o OKPYKHOCTH.

HaGnronenne MexaHuuecKuX sIBIICHUN, MPOUCXOMSIINX B CUCTEME OTCUETA

«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHHH OTHOCHTEIBHO

KaOuHeTa (PU3UKU.

7. 3aBHUCHMOCTb YCKOPEHHMS Tela OT MacChl Tejla W ACHCTBYIOLIEH Ha HEro
CHJIBI.
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8. HalGmronenue paBeHcTBa CUIT IIPH B3aUMOJICHCTBUU Tell.
M3meHenue Beca Tena npyu yCKOPEHHOM JIBUYKEHUU.

10. [lepenaua nMnysnbca Mpyu B3aUMOJICUCTBUU TEN.

11. [IpeoOpa3zoBanus SHEPTUM NPU B3aUMOICHUCTBUU TEll.

12. CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTrOM B3aUMOJICHCTBUH.

13. CoxpaHeHHe UMITYJIbCa IPHU A0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.

14. HabGmioieHne peakTUBHOTO JIBUXKEHUSI.

15. CoxpaHeHHe MEXaHUYECKON SHEPTUU MTPU CBOOOIHOM IaJICHUU.

16. CoXpaHEHHE MEXAHUYECKOW APHEPIUM MPU JBHKCHUU TENA IMOJ JIEHCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1. KoHcTpynpoBaHue TpakTa JUisi pa3rOHa W JAJbHEHIIEr0 PaBHOMEPHOIO
JBIKEHUS IIAPUKA WIH TEIIEHKKH.

2. OnpeneneHue cpeaHEW CKOPOCTH CKOJBXEHHMsSI Opycka WIM JIBHYKEHUS
HIaPUKA 10 HAKJIOHHOW IUIOCKOCTH.

3. OmpeneneHue YCKOPEHUsA Tejla IpPU PABHOYCKOPEHHOM JIBHJKEHHH I10
HAKJIOHHOH IIJIOCKOCTH.

4. HccrnenoBaHne 3aBUCUMOCTH IIyTH OT BPEMEHHM IIPM PAaBHOYCKOPEHHOM
JBUKEHUU 0€3 HauallbHOM CKOPOCTH.

5. IlpoBepka THUNOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBJKEHHH 0e€3
HayaJbHOW CKOPOCTU IIyTH OTHOCSTCS KaK pAJ HEUETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MPOMEXKYTKH BPEMEHHU OJJMHAKOBBI.

6. MccienoBaHue 3aBUCUMOCTH CWJIBI TPEHUS CKOJBXKEHUS OT  CHJIBI
HOPMAJIBHOTO JJaBJICHUS.

Onpenenenue kodPphuieHTa TPEHUST CKOJIbKECHHUS.

8. Omnpenenenue xECTKOCTH MPYKUHBI.

Onpenenenre pabOThl CUIIBI TPEHUS MIPU PAaBHOMEPHOM JIBM)KEHUU TeJa IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

10. Onpeseniende  pabOThl  CWJIBI  YIIPYrOCTHM MpU  TNOABEME TIpy3a C
UCIIOJIb30BAaHUEM HEMOJBHXKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXPaHEHUs SHEPIHH.

Pasznen 2. MexaHn4yeckue KoJ1e0aHUS U BOJIHBI.

KonebarensHoe nBuxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: MEpHo,
4acToTa, aMIUIMTyna. MareMaTudyeckuil U IPYKUHHBIM MasTHUKU. lIpeBpaiuenue
SHEPTUU MPH KOJIeOaTETbHOM JIBHXKCHHH.

3aryxamomue  KoJeOaHus. Boinyxaennoie  KoJeOaHUS. Pe3onanc.
Mexanunueckue BosiHbl. CBOKCTBa MEXaHMYECKUX BOJH. IIpoosibHBIE U MIOTIEpEeYHbIE
BOJHBI. J[JIMHA BOJHBI U CKOPOCTh €€ pacnpocCTpaHEeHHs. MexaHWYecKue BOJIHBI B
TBEPAOM TeJle, CEUCMUYECKUE BOIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa ToHAa. OTpaxenue 3Byka. MHpaszByk u
YJIbTPa3BYK.



Jemoncmpayuu.

1. HaOmromenwe xomeOaHMII Tel ION IEHCTBUEM CHIIBI TSDKECTH W CHJIBI
yIOPYTrOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

Habmoienne BeIHYXKIEHHBIX KOJIEOAHUI 1 pe30HaHCA.

Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIN).
Ha6nronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTUYECKHI PE30HAHC.

o v A~ wN

Jlabopamopnsie pabomul u onvimol.

1. OmnpenenieHHE YacTOThI M IEPUO/IA KOJIEOAHU MAaTEMAaTHUYE€CKOTO MasiTHUKA.

2. OmnpenesieHUE YacTOTHI U NIepuoa KojaeOaHu Mpy>KMHHOTO MasgTHUKA.

3. HccnenoBanue 3aBUCHUMOCTU TIEpHOJia KOJI€OAHUN TOJBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MepUoa KOJeOaHU! MPY>KUHHOTO MasSTHUKA OT
Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepuUoJa KoJeOaHUW TIpy3a, MOJBEIICHHOTO K
HUTHU, OT MAcChl Ipy3a.

6. OmbIThI,  JEMOHCTPUPYIOIME  3aBUCUMOCTh  Iepuoja  KoJieOaHui
MPY>KUHHOTO MasiTHUKA OT MAaCChl IPy3a U KECTKOCTU MPYKUHBI.

7. W3MmepeHue yckopeHus CBOOOIHOTO MaICHHUS.

Paszges 3. DJIeKTPOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHuTHOE oJje. DJIEKTPOMAarHUTHBIE BOJIHBL. CaoiicTBa
AJEKTPOMArHuTHbIX BOJH. [llkanma »JeKTpoOMarHUTHBIX BOJH. Vcnonbs3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DJIeKTpOMaruuTHas mnpupona cBera. CkopocTh cBeTa. BonHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBoliCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. M3yyeHue CBOWMCTB AJIEKTPOMATHUTHBIX BOJIH C IOMOIIBIO MOOHIBHOTO

TenedoHa.

Pa3nena 4. CBeToBbBIE SIBJICHUS.

JlyueBas moznens cBera. Mcrounuku csera. [IpsMoinnHeniHoe pacnpocTpaHeHue
ceeta. 3armenuss Connia u Jlynsl. Otpaxenue cBeta. Ilnockoe 3epkano. 3akoH
OTpa)KE€HUs CBETA.

[Ipenomnenue cBera. 3akoH TmperaomyieHusi cBera. llonHOe BHyTpeHHEe
OTpaKeHHE cBeTa. VICronb30BaHUE MOJHOIO BHYTPEHHETO OTPAXKEHUSI B ONTUYECKUX
CBETOBO/JIAX.

Jlunza. Xon mydeit B muH3e. OnTudeckas cuctema ¢oroarmapara, MUKPOCKOIIA
1 Teneckomna. ['1a3 kak ontuyeckasl cucrema. bam3opyKocTh U 1adabHO30PKOCTb.



Pasnoxxenne Oenoro cBera B cmekrp. Omnbitel  Heiorona. Croxenue
CHEKTpaJIbHBIX UBETOB. Jlucnepcus cBeTa.
Jlemoncmpayuu.
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[IpsAMonMHEIHOE pacpOCTPaHEHHE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

Onrtuueckuii CBETOBOI.

Xon nydyeir B coOuparolei JInH3e.

XO0JI qTyder B pacCEUBAIOLIEH JIUH3E.

[Tonyuenne n300pakeHUM ¢ TOMOIIIBIO JIUH3.

[Tpunnun aeictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOTIA.

10. Mopens Tinasa.

11. PaznosxeHue 6e10ro cBeTa B CEKTP.

12. [Tomy4yeHue 6em0ro cBETa IPH CIOKCHUH CBETAa PAa3HBIX IIBETOB.
Jlabopamopnwie pabomuel u onvimol.

1.

WccnegoBanue 3aBUCHUMOCTH yrjla OTPaKEHHS CBETOBOrO Jiydya OT yrija
najcHusl.

N3yuenne XxapakTepUCTUK N300paKeHHUs MTPEAMETa B TUIOCKOM 3epKaJie.
HccnenoBanne 3aBUCHMOCTH YIJia MPEJIOMJICHHSI CBETOBOTO Jyda OT yIJia
MaJCHNS Ha TPAHUIIE «BO3TyX—CTEKIIO.

[Tomy4yenue n300pakeHUi ¢ TOMOIIBIO COOUPAIOIICH JIMH3HI.

Omnpenenenre (HOKYCHOTO PACCTOSHUS U ONTHYECKOW CHUIIBI COOMpArOIICH
JIUH3HIL.

OnBITHI IO Pa3NIOKEHUIO OEIOTO CBETA B CIICKTP.

OnbITEl TIO BOCHPHUSATHIO IIBETA MPEIMETOB MPU WX HAOIIOJCHUU depes
IIBETOBbIC (DUIIHTPHI.

Paspnes S. KBanToBbIC SIB/ICHUS.

Oneitel Pezepdopna u mnnanerapHas Mozenb aroma. Mopenb aroma bopa.
Hcnyckanue u nornomeHue cBera atoMoM. KBaHThI. JInHEeHyaThIe CIIEKTPBI.

PamnoaktuBHOCTh. AJba, OeTa- M ramma-usinyudeHus. CTpoeHHE aTOMHOTO
anpa. Hyknonnas Mozens aToMHOro sigpa. M3oromnsl. PagroakTuBHbIe peBpaiicHusl.
IIepuon nosrypacnana aTOMHBIX s11IED.

AnepHble peakuuu. 3aKOHBI COXPaHEHUs 3apAOBOIO M MAacCOBOTO YHCEIL.
OHeprust CBA3M aTOMHBIX sifep. CBs3b Maccel M JHepruu. Peakunum cuHTE3a H
nenenus saep. crounuku 3neprun ConHLa v 3BE3I.

Anepnas dHepreruka. JleWcTBUS pPagMOAKTUBHBIX W3JIyYEHUM HA JKUBBIC
OpraHU3MBl.

Jlemoncmpayuu.

1.
2.

CrexTpbl U3ITy4YEeHHS U MOTJIOLIEHUS.
CrexTpbl pa3auyHbIX [a30B.



3. Cnekrtp BoAopo/a.

4. HaGmonenue TpekoB B kamepe BuibcoHa.

5. PaboTa cuéTunka HOHU3UPYIOIIUX U3TyUCHUH.

6. Perucrpanus u3nydeHus OpUPOJHBIX MUHEPAIOB U POIYKTOB.

Jlabopamopnwie pabomel u onvimol.

1. HaOmioneHue CriomHbIX ¥ TUHEHYATHIX CIIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUM YACTULBI 10 TOPMO3HOMY ITyTH

(o gotorpadusim).

3. M3MmepeHue painoakTUBHOTO OHA.

IHoBTOpPHTEIBLHO-0000 1AM MOYIb.

[ToBTOpHUTENTHEHO-0000IAIOIMINKA MOYJIb MPEIHA3HAUYEH JI1 CUCTEMATH3aluu U
00001IEHUsT MPEIMETHOTO COJIEP)KaHUSl U OMbITa JEATEIbHOCTH, MPUOOPETEHHOTO
OpU M3YyYEHUM BCEro Kypca (U3MKH, a TaKKe s HOJITOTOBKM K OCHOBHOMY
roCy/IlapCTBEHHOMY 53K3aM€Hy MO (u3uke A oOydarolluXcsi, BBIOPABILIUX 3TOT
y4eOHBIN PEeIMET.

[Ipn u3ydyeHHH JAHHOTO MOJIYJIA PEANTHM3YIOTCS M CHCTEMAaTH3UPYIOTCS BUIbI
JESTEIbBHOCTH, HAa OCHOBE KOTOPBIX OOECIEYMBAETCS JOCTUKEHHE IMPEIMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyueHus,  (Gopmupyercs
€CTECTBEHHOHAy4YHas TIPAMOTHOCTh: OCBOCHHME HAay4YHBIX METOJOB HCCIEIOBaHUS
ABJICHUM NPUPOABI U TEXHUKH, OBJIAJCHHE YMEHHUSIMHU OOBACHATH (PU3HUECKHUE
ABJICHMS, TPUMEHSSl TOJYyYEHHbIE 3HAHMS, pemarh 3aJadyd, B TOM YHCIE
KauyeCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMATBHO NEATEIBHOCTHBIM XapakTep JaHHOTO pas3zelia peanu3yeTcs 3a
C4€T TOrO, 4YTO 00YyHArOUIUECS BBINOJHSIOT 3aJaHusl, B KOTOPBIX UM MPEAJIaraeTcs:

Ha OCHOBE TMOJYYEHHbIX 3HAaHUU paclo3HaBaThb M HAyYHO OOBSACHATH
(uznyeckue IBJICHUs B OKPYKAIOLIEH MPUpPOe U MOBCEIHEBHOM KU3HM;

UCIIOJb30BaTh Hay4yHbIE METOJIbl MCCIEAOBaHUS (PU3UUECKHUX SIBICHUI, B TOM
YHUCIIe ISl IPOBEPKH FMIIOTE3 U MOJYUYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh Hay4yHbIE OCHOBBI HauOoJiee BaXXKHBIX JOCTHIKEHUU COBPEMEHHBIX
TEXHOJIOTUW, HAmpUMep, MPAKTHUYECKOTO HCIOJIb30BAHUS PA3NMUYHBIX MCTOYHUKOB
SHEPIUHM HA OCHOBE 3aKOHA IPEBPAIICHMS M COXPAHEHUs BCEX HM3BECTHBIX BHUIOB
SHEPIHUU.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

N3yuenne ¢u3ukum Ha ypOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS HAMpPaBICHO Ha OCTIKCHHE JHWYHOCTHBIX,

MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6paBOBaTCJ'IBHI)IX PE3YyJIbTATOB.

B pesynbrare uzydenus Gu3MKH HA YpOBHE OCHOBHOTO 00IIEeTro 0Opa3oBaHHs y 00ydaromerocst OyayT copMUpOBaHBI

CICAYIOMUEC JUIHOCTHBIC PC3YJIbTAThI B YaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

- IPOSIBJIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIICKOM (PM3HUECKON HAYKH;

- LICHHOCTHOE OTHOIICHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpakIaAHCKOr0 M IyXOBHO-HPABCTBEHHOI'0 BOCIINTAHMSA

- TOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYXJEHMM OOIIECTBEHHO 3HAUYMMBIX M 3THUYECKHUX MPOOJIEM, CBSI3aHHBIX C
IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN (DU3HUKY;

- OCO3HaHWE BAJKHOCTH MOPAIIbHO-3TUYECKUX IPUHIIUIIOB B JEATEIIBHOCTH YUYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIPHUSTHE ACTETUYECKUX KadecTB (U3NYECKOM HayKH: €€ TapMOHUYHOTO TMOCTPOEHUS, CTPOTOCTH, TOYHOCTH,
JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHUA:

- OCO3HAHUE LIEHHOCTU (PU3UYECKON HAYyKW KaK MOLIHOTO MHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTHUH,
BAKHEMIIEN COCTABIAIOIIEN KYIbTYPHI;

- pa3BUTHE HAYYHOMU JTF0003HATEIBLHOCTH, MHTEPECA K UCCIIEA0BATEIbCKON e TEIbHOCTH;

5) popmupoBaHus KyJIbTYPbI 310POBbSl H IMOLMOHAJIBHOIO 0J1IATONOTY UM

- OCO3HAaHHWE LEHHOCTH Oe30macHoro oOpa3a KHW3HM B COBPEMEHHOM TEXHOJIOIMYECKOM MHPE, BAXKHOCTH MPABUII
0e30MacHOro0 MOBEACHUSI HA TPAHCIOPTE, HA JOpOrax, C AJIEKTPUUYECKHUM U TEIJIOBBIM O0OOpPYIOBAHHEM B JIOMAalIHUX
YCIIOBHSIX;

- chopMHpOBAaHHOCTH HaBbIKa peIeKCUU, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOIo e MpaBa y Ipyroro 4elioBeKa;
6) TPy10BOIr0 BOCIIUTAHMS:

- aKTUBHOE Y4YacCTHE B PEIICHUH MPAKTUYECKHUX 3a/1ay (B paMKax CeMbH, 00pa3oBaTEIbHOW OpraHu3aliu, ropoaa, Kpas)
TEXHOJIOTUYECKON U COLIMAIbHON HANPaBJIEHHOCTH, TPEOYIOIIMX B TOM YUCIE U PU3NYECKUX 3HAHMI;



- UHTEpEC K MPAKTUYECKOMY U3Y4YCHHIO TTpodeccuii, CBI3aHHBIX ¢ (PU3UKOIA;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

- OpHEHTAIlMs Ha MpUMEHEeHHe PU3NUYECKUX 3HAHUU NI PEIICHUS 3a7ad B 00JIaCTH OKPYKAIOIIEeH Cpejibl, TIIaHUPOBAHUS
MOCTYIKOB M OLICHKH WX BO3MOJKHBIX TTOCJIEICTBUM SISl OKPY’KAIOIIEH CPEIbl;

- 0CO3HaHHUE TJIOOATBHOTO XapaKTepa KOJOTHUSCKHUX MPOOJIEM U MyTeH WX PEIICHUS;

8) ajanTanuu K U3MEHSAIONIUMCH YCJIOBUAM COIUAIBHOMU U MPUPOJIHOM Cpebl:

- TOTpeOHOCTh BO B3aUMOJICHCTBUU IPU BBINMOJHEHUH HCCICAOBAHUNA M TPOEKTOB (PU3MUECKON HAIMpPaBICHHOCTH,
OTKPBITOCTh OIBITY M 3HAHUAM JPYTHUX;

- TIOBBIIIICHUE YPOBHS CBOEH KOMIIETCHTHOCTH Y€pE3 MPAKTUUECKYIO I€ATEIbHOCTD;

- TOTPeOHOCTHh B ((OPMUPOBAHUM HOBBIX 3HAHUM, B TOM uuciie GOPMYJIUPOBATH UJIEH, MIOHITHUS, TUIIOTE3bI O (PU3NUECKUX
00BEKTaxX M SBIICHUSX;

- 0OCO3HaHUe Je(UIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 001aCTH (DU3UKH;

- INTAHUPOBAHUE CBOETO PAa3BUTHS B MIPUOOPETCHUU HOBBIX (PM3UYECKUX 3HAHUI;

- CTpeMJICHHE AaHAJIM3UPOBATh W BBIABISATH B3aUMOCBSI3M NPHUPOJLI, OOIIECTBA M HDKOHOMHUKH, B TOM 4YHCIE C
HCIIOJIb30BaHUEM (PU3MUECKUX 3HAHUM;

- OLICHKA CBOUX JIEUCTBUH C yUETOM BIIMSHUS HA OKPYXKAIOIIYIO CPEIy, BOSMOXKHBIX TJI00ATBHBIX MOCIEICTBUIA.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbTaTe ocBoeHus mporpamMmsbl 1o Gu3NKe Ha YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus y oOydaronierocs Oyayr

cOpMHUPOBAaHbI MeTAaNpeIMeTHbIe Pe3yJbTAThl, BKIIOUYAIOLIUE I[03HABATEIbHbIE YHHUBEpCAIbHbIE Y4YEOHbIE NEHCTBUS,
KOMMYHUKAaTUBHbIE YHUBEpCAJIbHbIE YUEOHbIE ACHCTBUS, PETYIATUBHBIE YHUBEPCAIbHbIE YUEOHbIE 1EHCTBUS.

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIC 1eiiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:

e BBISBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN OOBEKTOB (SIBJICHUN );
e YCTaHABIWBAThH CYIIECTBEHHBIN MPU3HAK KIAcCU(DUKAIIMK, OCHOBAHMUS NIl 000OIIEHNUS U CPAaBHEHUS,



BBISIBIIATH 3aKOHOMEPHOCTH U IPOTUBOPEYHSI B pacCMaTpUBAEMbIX (haKTaX, JaHHBIX U HAOIIOACHUIX, OTHOCSIIIUXCS K
(U3HYECKUM SBICHUSIM;

BBISIBJISITh TIPUYUHHO-CIICACTBCHHBIE CBSI3U NPHU WM3YYCHHH (DU3MUECKUX SIBICHUW W TPOIECCOB, JIENaTh BBIBOABI C
UCTIONb30BaHUEM JISAYKTUBHBIX M WHAYKTUBHBIX YMO3AKJIIOUCHWH, BBIABUTATh THUIIOTE3Bl O B3aUMOCBSI3AX
(bU3HUEeCKNX BEINYNH;

CaMOCTOSTEIILHO BBIOHMpATh CIOCO0 pemieHus] y4eOHOW (u3nueckon 3amadu (CpaBHEHHE HECKOJbKHX BapHaHTOB
perieHus, BEIOOp HanOoIee MOAXOIAIIETO C YIETOM CaMOCTOSTEIHHO BBIJICTICHHBIX KPUTEPHER).

Ba3oBnle ucciieqoBareLCKue 1eiCTBUSA.

HCII0JIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT MO3HAHUS,

MPOBOAUTH MO CAMOCTOSITEIbHO COCTAaBJICHHOMY IUIAHY OMBIT, HECJIOXKHBIA (PU3HMUECKUN IKCIIEPUMEHT, HEOOIBIIIOE
uccliieloBaHne (GU3NYECKOro SIBJICHUS;

OIICHWBAaTh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMAIMIO, TOJYYCHHYIO B XOJI€ HCCICIOBAaHUS WIIU
AKCIIEpUMEHTA;

CaMOCTOSITENIbHO (popMyIupoBaTh OOOOIIEHHMS W BBIBOJIBI IO pe3yjbTaTaM MNPOBEAEHHOTO HAOJIOJICHHS, OIBITA,
HCCIICTIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE AalbHEHIIee pa3BUTHE (PUBHMUECKUX MPOIECCOB, & TAKXKE BBIJBUTAaTh MPEANOI0XKEHUS
00 UX pa3BUTUHU B HOBBIX YCIIOBHUSAX M KOHTEKCTaX.

Pabora c nndopmanmueii:

MPUMEHSATh PA3JTMYHBIE METOJbI, HHCTPYMEHTHI M 3alpOoChl MPH TOWCKE M OTOOpe MH(pOpMAIMK WIM JAAHHBIX C
y4ETOM NIPEIJIOKEHHON yueOHOM Pu3nuecKol 3a1auu;

aHAJM3UPOBaTh, CACTEMATH3UPOBATh M HHTEPIIPETUPOBATh HHPOPMAIIUIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHHUS;
CaMOCTOSITENIbHO BbIOMpATh ONTUMAIBHYIO (OpMy TpeACTaBICHHUS WHGOPMAIMU W HILIIOCTPUPOBATH peElIaeMbIe
3aJ1auu HECJIIOKHBIMHU CXEMaMH, TUarpaMMaMu, HHOU TpaduKoil 1 nX KOMOWHAITUSIMHU.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIe JeHCTBUS:

B XOJle 00CY>KJeHusl y4eOHOro Marepuaia, pe3ysibTaToB J1adopaTOPHBIX padOT M MPOEKTOB 3a/laBaTh BOMPOCHI IO
CYLIECTBY OOCY>KIaeMOW TeMbl W BBICKAa3bIBaTh HJIEH, HAICJICHHbIE Ha peIIeHHEe 3aJadyd U MOoJAJep)KaHue
Oaro>keyIaTeIbHOCTH OOIIEHNS;



COIOCTABJISITh CBOM CYKIIEHUS C CYKICHHUSIMH JPYTHX YYaCTHUKOB JHMAajora, OOHApyKHWBaTh Pa3IM4Me U CXOACTBO
MO3UIINH;

BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

MyOJIMYHO TPEACTABIATh PE3YIbTAaThl BBIOJTHEHHOTO (DU3MYECKOTO OMbITa (IKCIIEPUMEHTa, MCCIeOBaHuS,
IIPOEKTA);

MOHMMAaTh W HWCIOJB30BATh IMPEUMYIIECTBA KOMAHIAHON W HWHIAMBHIYaTbHONW pabOTHl MPH PEHMICHHA KOHKPETHOMN
duznyecKoi mpoOIeMbl;

INPUHUMATD €I COBMECTHOM JIeATENIbHOCTH, OPTraHU30BbIBATh JCHCTBUS MO €€ NTOCTHKEHUIO: PACIIPEEIISATh POJIH,
00CYX/1aTh MPOLIECCHI U PE3yJITaThl COBMECTHOM paboThl, 00001aTh MHEHHSI HECKOJIBKUX JIIOICH;

BBIMOJIHATh CBOIO YacTh Pa0OTHI, JOCTHUTAsl KAYECTBEHHOTO PE3yJIbTaTa MO CBOEMY HAIIPABICHUIO U KOOPIUHHUPYS
CBOM JICUCTBUS C JPYTUMU YWICHAMHU KOMaH/IbI;

OLIEHMBATh KAueCTBO CBOETO BKJIaga B OOMIMH MPOAYKT MO KPUTEPHUSM, CAMOCTOSTEIHHO C(HOPMYIHUPOBAHHBIM
y4aCTHUKAaMHU B3aUMOJICHCTBUS.

PerJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble IlCﬁCTBHSI

Camoopranusanus:

BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYyalUsAX, TPEOYIOMHUX Il pelIeHUs] PU3NUECKUX 3HAHUM;
OpPUEHTHPOBATHCS B PA3IMYHBIX MOJIXOJAaX MPUHATHSA pelleHUll (MHAUBUAYyalbHOE, MPUHATHE PEIIECHUs B TPYIIIE,
MPUHATUE PEIICHUHN TPYIOi);

CaMOCTOSITENIbHO COCTABJIATh AJITOPUTM peElIeHUus (U3NYECKOM 3alayd WM IUJIaHA MCCIEAOBAHUA C YYETOM
MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATH MpEJjIaraeéMble BapUaHThl PEIICHHMIA;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTpOJII), AMOIUOHAJIbHBbIN HHTE/JIEKT:

NaBaTh aJCKBAaTHYIO OLIEHKY CUTYalluu U IPEAJIaraTh IUIaH €€ U3MEHEHUS;

OOBSACHSTH MPUYUHBI JOCTUKEHUS (HEIOCTHUKEHUS) PE3yIbTaTOB JEATEIbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY;

BHOCUThH KOPPEKTHUBBI B JICATSIHLHOCTh (B TOM YHCIIE B XOJ BBIMOJHEHUS (PU3MYECKOTO MCCIICIOBAHUS MITU MTPOEKTA)
Ha OCHOBE HOBBIX 00CTOSITENIbCTB, N3MEHUBLINXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;



OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEJIH U YCIOBUSIM;

CTaBUTH C€OSl HA MECTO JAPYroro 4ejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHU Ha HAy4YHYIO TEMY, IOHUMAaTbh MOTHBBI,
HaMEpEHUS U JIOTUKY IPyroro;

IpU3HaBaTh CBOE MPAaBO Ha OMIMOKY IPH pelICHUHM (U3NYECKUX 337ad WM B YTBEPKICHHUSIX HA HAYYHBIC TEMBI U
TaKo€ 7K€ MPaBO APYToro.

IHPEAMETHBIE PE3YJIBTATDBI

K konIiy oOyuenus B 9 kiiacce npeaMeTHbIC pe3yIbTaThl HA 6230BOM YPOBHE JIOJDKHBI OTpakaTh c(hOPMUPOBAHHOCTH Y
oOy4Jaronmnxcst yMEHUM:

HCIIOJL30BaTh MOHSTHUA: CUCTEMa OTCU€Ta, MaTepuaibHas TOYKA, TPACKTOPHS, OTHOCUTEIBHOCTh MEXaHHYECKOTO
nBWKeHus, nedopmarus (ynpyras, IuiacTuueckas), TpeHHEe, LEHTPOCTPEMUTETFHOE YCKOPEHHE, HEBECOMOCTb U
neperpy3ku, IMeHTP THKECTH, a0COTIOTHO TBEPAOE TENO, IIEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKUE
KoJie0aHUs U BOJIHBI, 3BYK, MH(PPA3BYK U yJIbTPA3BYK, FJEKTPOMArHUTHBIE BOJHBI, IIKada 3JIE€KTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTaIbHO30PKOCTh, CIIEKTPhI UCIYCKAaHUsI U TOTJIONIEHHUs, alibda, OeTa- U raMMa-u3IydeHus,
M30TOIIbI, Si/IEpHAsl SHEPIETHKA;

pazinyath SABJEHUS (PaBHOMEPHOE W  HEPAaBHOMEPHOE MPSIMOJMHENHOE JBHXKEHUE, PaBHOYCKOPEHHOE
IPSIMOJIMHEWHOE JIBIXKEHHE, CBOOOJIHOE MaJIeHHe TeJl, pAaBHOMEPHOE JIBI)KEHHE IO OKPY>KHOCTH, B3aUMOICHCTBUE
T€J, PEaKTUBHOE JBI)KCHHUE, KojeOaTeabHOE IBIKCHHUE (3aTyXalolllue€ M BBIHYKJACHHBIC KOJeOaHWs), PE30HAHC,
BOJIHOBOE JBWKEHHUE, OTPAKEHHUE 3BYKa, MPSMOJMHEMHOE pPACIPOCTPAHEHHE, OTPAXKEHUE WU MPEIOMIIEHUE CBETA,
MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, Pa3lioKeHHE OEJoro CBeTa B CHEKTP M CJOXKEHUE CHEKTPaJbHBIX I[BETOB,
JUCIIEpCUsI CBETA, €CTECTBEHHAas PAJUOAKTHUBHOCTb, BO3HMKHOBEHHUE JIMHEMYATOrO CIEKTpa H3JIyYEHUs) IO
OTHCAHUIO UX XapaKTEPHBIX CBONCTB U HA OCHOBE ONBITOB, JEMOHCTPUPYIONINX JaHHOE (PU3NYECKOE SBIICHUE;
pacrio3HaBaTh MPOSIBIICHUE H3YUYCHHBIX (U3WUYECKUX SBJICHUN B OKpY)KaroleM Mupe (B TOM 4ucjie (pU3NYECKUE
SIBJICHUS B TIPUPOJIC: NMPWIMBLI U OTJIMBBI, JABMXKEeHUE TUTaHET COJTHEYHON CHUCTEMBbI, PEAKTUBHOE JBUKEHUE JKUBBIX
OpraHu3MOB, BOCHPUSTHE 3BYKOB >KUBOTHBIMH, 3€MIIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 3XO, LIBETa Tel,
ONTHYECKHUE SIBJICHUS B TMPHUPOJE, OMOIOTHYECKOE JCUCTBUE BUIUMOTO, YIbTPA(PUOIETOBOTO U PEHTTEHOBCKOTO
W3IIyYCHHM, ©CTeCTBEHHBIH PaTUOAKTUBHBIA (DOH, KOCMHUYECKHE JIy4H, PAJAMOAKTHBHOE W3ITYYCHUE MPUPOIHBIX



MUHEpAJOB, IEUCTBUE PATMOAKTUBHBIX M3JyYEHHII Ha OpraHU3M Y€JOBEKA), PU 3TOM NEPEBOIUTH MPAKTHUYECKYIO
3aja4y B yu4eOHYIO, BBIIETSATh CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (DU3HUUECKUX SIBJICHMUIA;

ONUCHIBATh M3YYEHHBbIE CBOWCTBA T€I M (PU3NYECKUE SIBJICHUS, HCIONb3Yys (PU3NYECKUE BEIMYMHBI (CPEAHSsS U
MI'HOBEHHAsi CKOpPOCTh TeJla IIPU HEPABHOMEPHOM JBIKEHUH, YCKOPEHHE, MEPEMEILEHNE, IIyTh, YIJI0Basi CKOPOCTH,
cuJia TPEHUs, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOJHOIO MaJEHUs, BEC TEa, UMITYJIbC TeJla, UMITYJIbC
CWJIbI, MEXaHHYECKasi padoTa U MOIIHOCTh, MOTEHUMAJIbHAS 3HEPrUsl TeJa, MOJHATOrO HaJ MOBEPXHOCTHIO 3€MIIH,
IMOTEHUHUAJIbHAS DHEPIUsl CKATOW NPYKHUHBI, KUHETUYECKAsl DHEPIus, NOJIHAS MEXAHUYECKAsl DHEPrus, NEPUOA U
yacToTa KojeOaHuM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCThb CBETA, MOKA3aTejb MPEIOMIICHUS
Cpelpl), MpH OMHMCAHWU TPABUIBHO TPAKTOBaTh (PU3MUECKUH CMBICI HCHOJB3YEMBIX BEJIMYMH, OOO3HAUEHUS U
eAVHUIBI (PU3UYECKUX BEIMYMH, HAXOJIUTh (POPMYIbI, CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHMHY C JPYTUMU
BEJIMYMHAMU, CTPOUTH T'paUKU U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYNH;

XapaKTepU30BaTh CBOWCTBA Teld, (PU3UUECKHE SIBICHUS U MPOLIECCHI, UCIOJIb3YSl 3aKOH COXPAHEHHs SHEPIUHU, 3aKOH
BCEMHUPHOTO TATOTEHUS, MPUHLHUI CYNEPIO3UIHUHA CHJI, IPUHLMUII OTHOCUTENbHOCTH ['anmuies, 3akoHbl HprOTOHA,
3aKOH COXpPAHEHUs HMMIIYJIbCA, 3aKOHbl OTPAKEHHS M IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHWS 3apsiOBOIO U
MacCOBOT'O YHCEJI IPH SJIEPHBIX PEAKIUSAX, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aMHCHIBATH €r0
MAaTeMaTUYECKOE BBIPAKEHHUE;

OOBSCHATh  (U3MUYECKHE TMpOoLecchl M  CBOWCTBA Tel, B TOM YWCI€ M B KOHTEKCTE CHUTyalUui
IPAaKTUKOOPHUEHTUPOBAHHOIO XapakTepa: BBISIBISTh MPUUUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3
JOTMUYECKHUX IIAroB C OMOpOM Ha 2—3 H3y4YEHHBIX CBOMCTBAa (PU3NYECKUX SABICHHUM, (PU3MUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemiath pacu€THble 3a1ayd (OmMparolIyMecs Ha CUCTEMY M3 2—3 ypaBHEHHMI), WCHONb3YS 3aKOHBI U (POPMYJIBI,
CBsI3bIBaOIIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE AaHalM3a YCJIOBUS 3aJaud 3alHiChbiBaTh KpPAaTKOE YCIOBHE,
BBISIBJISITH HEAOCTAIOIINE WIIM U30BITOYHBIE JTAaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIMMBIE IJISI PEIICHUS,
IPOBOJUTH PACUETHI U OLIEHUBATH PEATUCTUYHOCTD MOJIYYEHHOTO 3HAUEHUsT (PU3NUECKOIN BEITUYUHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (PU3NYECKUX METOJOB, HCIOJb3Ys OMHCAHHUE
WCCJIEIOBAHMS, BBIIEIATh IPOBEPSIEMOE MPEANOJI0KEHUE, OLEHUBATh MPABWIBHOCTh IOPSIKA IPOBEICHUS
MCCJIEIOBaHMsI, Ie1aTh BIBO/IbI, HUHTEPIPETUPOBATH PE3YJIbTaThl HAOIIOEHHUI U OTBITOB,;



MIPOBOJIUTH OMBITHI IO HAOJIOICHUIO (DU3HUECKUX SIBICHUHN WM (PU3NYECKUX CBOMCTB TeM (M3y4eHHE BTOPOTO 3aKOHA
HrroToHa, 3aKOHA COXpaHEHUS YHEPTUH, 3aBUCUMOCTh Iepro/Ia KOJIeOaH MPYKUHHOTO MasiTHUKAa OT MacChl rpy3a
U JKECTKOCTH TPY>KUHBI U HE3aBUCUMOCTH OT aMILTUTYJIbI MaJIbIX KOJIeOAaHUM, MPSIMOJIMHEHHOE pPaclpOCTPaHECHUE
CBETa, pa3lioKeHHe OeNoro CBeTa B CIEKTP, M3YYCHUE CBOMCTB HM300pa)K€HUSI B TUIOCKOM 3€pKaje U CBOMCTB
M300paKeHHs TIpeMETa B COOMpAroNIel JHH3e, HAOMIOEHNE CIUIONTHBIX W JMHEHYATHIX CIEKTPOB H3JIYYCHUS):
CaMOCTOSTEIIEHO COOMpPATh YCTAaHOBKY M3 HM30BITOYHOTO HaOoOpa 00OpyIOBaHMS, OMHUCHIBATH XOJ| OMBITA M €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOIHI,

POBOJUTH NMPU HEOOXOJUMOCTH CEPUIO MPAMBIX U3MEPEHUM, ONPEAeIisis CPeIHEE 3HaUYCHUE U3MEPSEMOI BETUYMHBI
(bokycHOe paccTossHHE coOuparomeld JHMH3bI), 00OCHOBBIBaTH BBIOOp crmoco0a H3MepeHUs (M3MEPHUTEIHHOTO
npudopa);

MPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTEH (DU3WYCCKUX BEIUYMH C HCIOIB30BAHUEM TIPSIMBIX H3MEPCHHMA
(3aBHCHMOCTD IyTH OT BPEMEHHM MPU PABHOYCKOPEHHOM JIBMKEHHH 0€3 HadallbHOM CKOPOCTH, MEepUoIa KojieOaHuM
MaTEMaTUYECKOr0 MasTHUKAa OT JJIMHbl HUTH, 3aBUCHUMOCTH YIJIa OTpaKCHHs CBETa OT YyIJila MajJeHHUs U yria
IPEJIOMJICHUS OT yTJjia MaJIeHus): MIAaHUPOBATh UCCIIEOBAaHUE, CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY, (PMKCHUPOBATH
pe3yNbTaThl MOJYYCHHOW 3aBUCUMOCTH (PU3MYECKMX BEIUYMH B BHJEC TaOJWIl W TpadUKOB, JeiaTh BBIBOJIBI II0
pe3ynbTaTaMm MCCIICIOBAHNS;

POBOJUTh KOCBEHHBIE W3MEPEeHHs (PU3NYECKUX BEIMYMH (CpeaHsiE CKOPOCTb U YCKOpPEHHE Tella Tpu
PAaBHOYCKOPEHHOM JIBM)KEHUHU, YCKOPEHHE CBOOOJHOTO TMajeHUus, KECTKOCTh NPYKHUHBI, KOIPHUIUEHT TpEHUs
CKOJIBRKCHHS, MEXaHW4YeCcKasi paboTa U MOIIHOCTh, YaCTOTa W MEPHOJ] KOJIeOaHW MaTeMaTHUYECKOTO U MPYKUHHOTO
MasiITHUKOB, OINTHYECKasi Cujia cOOMparolied JMH3bI, PaJMOAaKTUBHBIM (DOH): MJIAHUPOBATH M3MEPEHMs, COOUpaTh
AKCIIEPUMEHTAILHYI0 YCTAHOBKY M BBITIONIHATH HM3MEPEHUS, CIeAys TPEITOKCHHOW WHCTPYKIIUH, BBIYUCIIATH
3HAUYCHUE BEJIMYUHBI U aHATTU3UPOBATH MOJIYYCHHBIC PE3YJIBTATHI C YYETOM 3aJaHHOM MOTPEITHOCTH U3MEPEHU;
coOI01aTh MIpaBuila TEXHUKHU 0€30MMacHOCTH TIPpH paboTe ¢ 1ab0paTopHBIM 000PYI0BAHHUEM;

pasnuyaTh OCHOBHBIC NMPU3HAKY M3YYCHHBIX (PM3MYECKUX MOJICICH: MaTepraibHas TOUYKa, aOCOJIFOTHO TBEPOE TEIIO,
TOYCUYHBIN HCTOYHUK CBETA, JTy4, TOHKAs JIMH3A, TUTAHETapHas MOJCIIb aTOMa, HYKJIOHHAsE MOJIC)Ib aTOMHOTO SI/Ipa;
XapaKTepU30BaTh MPUHITUIIBI JEHCTBUS U3YUYCHHBIX MTPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPON HA UX OMHCAHUS
(B TOM umcne: COUAOMETP, JATYUKH TOJOKEHUS, PACCTOSIHUS M YCKOPEHHUS, pakKeTa, dXOJOT, OYKH, MEPUCKOIL,



(doroanmnapat, ONTHIYECKHE CBETOBOIbI, CIIEKTPOCKOII, T03UMETp, Kamepa BunbcoHa), UCIonb3ys 3HAaHUS O CBOMCTBAX
¢u3nyecKux SABICHUN U HEOOXOAUMBIE (PU3UUECKIE 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX YCTPOMCTB, N3MEPUTENIBHBIX IPUOOPOB U
TEXHOJIOTMUECKUX TPOLIECCOB MPU PELICHUH YUYEOHO-IPAKTHUUECKHUX 3a/ay, ONTHYECKHUE CXEMBbI JUIsl MOCTPOCHUS
M300paKCHHH B TUNIOCKOM 3€pKaJie U cOOMparomeit JTNH3E;

MPUBOIUTH MPUMEPHI (HAXOIUTh UH(OPMALIMIO O TPUMEPaX) MPAKTUIECKOTO UCTOIb30BaHUS (PU3NUECKHUX 3HAHHUM B
MOBCETHEBHON JKM3HM JUIsi obecrieueHUs Oe30MacHOCTH Tpu OOpalleHud ¢ NpudopaMu U TEXHUYECKUMU
yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U COOJIIOIEHUSI HOPM IKOJIOTUYECKOTO MOBEICHUS B OKPY’KaIOIEH CPE/IE;
OCYIIECTBIIATh TOUCK HH(popMauuu (U3NUECcKoro cojepxkanuss B MHTepHeTe, caMOCTOATENBHO (HOPMYIUPYsI
MMOMCKOBBIM 3alpoC, HAXOIWUTh IIyTH OIpPENENICHUs JOCTOBEPHOCTU MOJYYEHHONM HWH(OpManuMM Ha OCHOBE
MMEIOIINXCS 3HAHUI U TIONOJHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh MPHU BBINOJIHEHUN YUYEOHBIX 3aJJaHUN HAy4YHO-IOMYJIAPHYIO JIUTEPATypy (PU3UUECKOrO COJEpKaHus,
CIpaBOYHbIE MaTepUaibl, pecypchbl ceTh MIHTepHET, BlafeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus
MH(pOpPMAIMU U3 OJHOU 3HAKOBOM CUCTEMBI B APYTYIO;

CO37]aBaTh COOCTBEHHbIE MTUCBMEHHBIE U YCTHBIE COOOILIEHUS HA OCHOBE MH(POPMALIMHM U3 HECKOJbKUX HCTOYHUKOB
(u3MUEeCcKOro coAepXaHus, MyOJIMYHO TMPEACTaBIATh pe3ydbTaThl MNPOEKTHOW WM  HUCCIEI0BATEIbCKOU
JEsITeIbHOCTH, IIPU 3TOM I'PaMOTHO HUCIIOJIb30BATh U3YYEHHBIN NOHATHIHBIN anmnapaT U3y4aeMoro pasjaena GU3uKu U
COTIPOBOXAATh BBICTYIJICHHUE MTPE3EHTAIMEN ¢ yUETOM 0COOEHHOCTEN ay JUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB H TeM nudpoBbIe
Ne n/m P Kontpoabnbie IIpakTuuyeckue (mupp )
NMPOrpaMmblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. Mexannyeckue siBJIeHHS
11 MexaHn4ecKkoe IBHKEHUE U CIIOCOOBI €TI0 10 1 bu6mmoreka [IOK
' OIMCAHUs https://m.edso0.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 5 20 1 3
SAIMOACHCTBIE TET https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHBL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Pa3nen 2. Mexannyeckue KoJ1e0aHUs M BOJIHBI
bu6nmoreka [JOK
2.1 M o 7 3
CXAHHHCCIHE KOJCOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAHHHCCIUE BOJHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DjiekTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHuTHOE MOJIE U 6 9 bubnmnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3nen 4. CBeToBbI€ SIBJIEHHUS
4.1 ‘ 3aKOHBI paCpOCTPAHEHHUS CBETA 6 2 bubnmnorexa [JOK



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

bubmuorexa [JOK
4.2 JIuH3bl U onTHYecKUe TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubmuoreka [JOK
4.3 Paznoxenue 6e5oro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Paznen 5. KBanroBble siBJIeHUSA
bu6mmoreka [IOK
51 Hcnyckanue 1 mOTJIOUICHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpoeHHE ATOMHOTO AApa 0 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb
6.1 [ToBTOpeHue n 0600IIEHNE COIEPIKAHUS 9 9 bubnuoreka [IOK
' Kypca Gpu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBILIEE 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

9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbBIE
Ne Hara uudposbie
Tema ypoka Konrpoubusie IIpakTuueckue
n/n Bcero p p u3yuyeHusi oOpa3oBaTejibHbIE
abo abo
padoThI padoThbI pecypehI

1 MexaHuueckoe TBUKEHHE. 1
MartepuanbHas TOUKa

9 Cucrema orcuera. OTHOCUTEIIBHOCTD 1 bubnunoreka LIOK
MEXAHUYECKOTO JIBUKEHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NIpsAMOJIMHEIHOE 1 bubanoreka [JOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE psiMOTIUHEIHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOPOCTh

5 [IpsimonuHeitHOE PaBHOYCKOPEHHOE 1 Bbu6moteka [JOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOJIMHEHMHOTO

6 PaBHOYCKOPEHHOTO JBIKEHUs. [ paduk 1
CKOPOCTH
Jlaboparopnas pabota "Onpenenenue

7 CKO peHI/I}II) Tenf npu aBHopcxo €HHOM 1 1 bubmorexa HOK
YOROp PP . yErop " https://m.edsoo.ru/ff0adb18
JBUKCHHH 110 HAKIIOHHOW TIOCKOCTH

3 CBoboaHoe nagenue Tei. OnbIThI 1
lanunes
PaBHOMEpHOE nBMXKEHUE IO

9 oKkpykHoCTH. [lepron u yacrora 1 bu6muoreka [JOK
oOpamenus. JInaeitHas u yrioBast https://m.edsoo.ru/ff0ael76
CKOpOCTH

10 [{eHTpOCTpEMHUTENIBHOE YCKOPEHHE 1



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

bubnunoreka LIOK

11 [Tepsrrit 3akon HetoTona. Bektop cutb https://m.edsoo.ru/Ff0ae612
12 Bropoii 3akoH HeroTona. Bu6muotexa [JOK
PaBHopelicTByIOIIAs cUiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon Hetotona. Cynepno3unus bubnmnoreka HOK
cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npMEHEHUE 3aKOHOB bubmmoreka [JOK
HeroTona https://m.edsoo.ru/ff0aeb6c
bubnunoreka LIOK
15 Cua ynpyroctH. 3aon 'yka https://m.edsoo.ru/ffOaeca?
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTH
17 Jlaboparopuas pabota «OnpeneneHue bubnnorexa [JOK
YKECTKOCTH MPYKUHBI https://m.edsoo.ru/ff0aee28
bubnuoreka [IOK
18 Cuua Tperus https://m.edsoo.ru/ff0af738
bu6nmorexa LIOK
19 Pemrenue 3amau mo teme «Cusia TpeHUs» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast pabora "Onpenenenue bubnmnorexa [JOK
Kod(purmenTa TpeHUs: CKOIbKEeHUs " https://m.edsoo.ru/ff0af8be
Pemenue 3apau no reme "3akoHbI
21 Herorona. Cuia ynpyroctu. Cuna bubmmorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TPEHUS
Cuna TsDKeCTH M 3aKOH BCEMUPHOTO
22 TATOTEHUA. Y CKOpEeHHE CBOOOIHOTO bubmmorexa TIOK
https://m.edsoo.ru/ff0af044
MaJCHUS
VYpok-koHpepennus "JIBrmkenue Ten
23 BOKPYT TPaBUTAIIMIOHHOTO IIEHTpa
(Conueunas cucrema). ['anaktuxu"
24 Pemenue 3amaq mo teme "Cuma TsokecTH but6mmoreka [IOK



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
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

Y 3aKOH BCEMUPHOI'O TAroTeHus"

https://m.edsoo.ru/ff0af5f8

HepBa;I KOCMHUYECKasd CKOPOCTD.

bub6nmoreka [IOK

25
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepraIbHONW TOYKHU.
AGcomoTHO TBEpIOE Teno. PaBHOBecHe
26 TBEPIOrO TeJla € 3aKPEIUIEHHOI OChIO buGnuorexa [IOK
p P https://m.edsoo.ru/ffOafe36
BpaieHusi. MoMeHT cuibl. LleHTp
TSDKECTH
PaBHOBeCHE MaTepUAIBHON TOYKHU.
AGcomoTHO TBEPIOE Tello. PaBHOBecHe
27 TBEPJIOTO TeJA C 3aKPETUIEHHOM OChIO
BparieHusi. MoMeHT cuibl. L{eHTp
TSDKECTH
08 Pemenue 3agau mo Teme "MOMEHT CHIIBL. bubnunoreka LIOK
enTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka kK KOHTPOJILHOM paboTe 1Mo
29 TeMme "MexaHquc:))e BI/I)KCEI/IG bubmmorexa [JOK
. ,,H ' https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
KonTponbHas pabota mo Teme
30 "MexaHNYeCcKOe IBUKEHUE bubnnorexa [JOK
N | ' https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
Nmnynec Tena. Umnynse cuiibl. 3aKoH
31 COXpaHEHUs UMITyJIbca. YTIIPyroe u brbmmorexa LIOK
P Y . Pyt https://m.edsoo.ru/ff0b07fa
HEYNpyroe B3auMoJeicTBrE
Pemenne 3agau mo teme "3akoH but6mmoreka [IOK
32 \
COXpAaHEHUS UMITYJIbCA https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepeHnuus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
bubmuoreka [{OK
34 Mexannueckasi paboTa U MOIIIHOCTb 1

https://m.edsoo.ru/ffOb0a84



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

PaboTa cuibl TsKeCTH, CUIIBl YIPYTOCTH

bubnunoreka LIOK

35
U CUJIBbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CHITBI TPEHUS TIPH PABHOMEPHOM
JBUKCHHUH TEJA M0 TOPU30HTAITBHON
MTOBEPXHOCTH»
37 CBs13b 3HEprUM U padOTHI.
[ToTenuuanbHas sHEprUs
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KHHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHECHHS SHEPTUU B MEXaHUKE
40 Jlaboparopnas pabota «3yueHue bubmmoreka [JOK
3aKOHA COXPaHEHUS YIHEPTUMY https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe IBHXKEHHE U €TO bubnunoreka LIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxatomue Konebanus. BeiHyk/1eHHbIE bubnuoreka [IOK
KoseOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NPy KUHHBINA
MasiTHUKU
VYpok-ucciaenoBanue «3aBUCUMOCTh
44 nepuo/a KojiebaHuM OT KECTKOCTH bubmorexa LOK
PHOA https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MAcChl Tpy3a»
45 [IpeBpamenue 3Hepruu npu
MEXaHHYECKUX KOJICOaHMSIX
Jlaboparopnas pabota «Onpenenenue
46 HaCTOF’)[LI Hpne Ifo a KoneGaiHII;I bubmmorexa [JOK
PHOA https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasiTHUKa»
JlaGoparopHas padota «IIpoBepka
PRTCPRELP POSEP N but6mmoreka [IOK
47 HE3aBHCUMOCTH MEPUOJIa KOJICOaHHI

rpys3a, HOABCUICHHOTO K HUTHU, OT MACChI

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
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

rpy3a»

48

49

Mexanunueckue BoaHEL. CBONCTBA
MeXaHW4YeCKUX BOJH. [IpomosabHbIC 1
MONEPEYHbIE BOJIHbI

Ypok-koHpepenuus "MexaHUYECKHE

BOJIHBI B TBEPAOM Telie. CelicMuYecKue
BOJIHEI"

bubnmoreka [IOK
https://m.edsoo.ru/ffOb21fe

50

3Byk. Pacnipoctpanenue u oTpaxeHue
3BYyKa

51

52

Ypok-uccnenosanue "HabmroneHue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTHI"

I'poMKOCTB 3BYyKa U BBICOTA TOHA.
AKYyCTUUYECKUI1 pe30HAHC

53

Ypok-koHpepeHus "YIIbTpa3ByK U
nHOPa3BYK B IPUPOJE U TEXHHUKE"

bubnunoreka LIOK
https://m.edsoo.ru/ffOb23ca

54

55

56

[ToaroroBka K KOHTPOJILHOM paboTe MO
TeMe "3aKOHBI COXPAHECHHUS.
Mexannueckne Kojie0aHust U BOJIHBI"

KonTtponbHast pabora o Teme "3aKoHbI
coxpaHeHMs. MexaHuyeckue KoneoaHus
Y BOJIHBI"

QHGKTpOMaFHHTHOC ITOJIC.
QHGKTpOMaFHHTHLIC BOJIHBI

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb25f0

bubmmoteka IIOK
https://m.edsoo.ru/ffOb2abe

57

58

59

CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypok-koupepenmus "[lkana
AJEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanue 31€KTPOMarHUTHBIX
BOJIH JIJIsS COTOBOM CBSI3H"

VYpok-uccnenosanue "M3ydyeHne cBoicTB
JIEKTPOMAarHUTHBIX BOJIH C IIOMOILBIO

bubnunorexa LIOK
https://m.edsoo.ru/ffOb2fe6

but6mmorekxa [IOK
https://m.edsoo.ru/ffOb2c6c



https://m.edsoo.ru/ff0b21fe
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

MobunpHOTO Tenedona"

Pemenue 3amau Ha onpeencHue

60 Y4acTOTHI U JAJIMHBI 3JIEKTPOMarHUTHOM
BOJIHBI
DneKTpOMarHuTHas MpUpo/ia CBETA.
61 Cko OI()}TB cBeTa BOJ‘II]EI)O]I:HG CBOMCTBa bubmmorexa [JOK
P ' https://m.edso0.ru/ffob31d0
cBeTa
Hcrounuku ceera. IIpsmonuneitHoe
62 acTIpOCTpaHEHUE CBETA. 3aTMCHHUS bubmmorexa [JOK
pactpoctp ' https://m.eds00.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpa)KE€HUs CBETA. 3epKaja.
63 Pemenwue 3a1a4 Ha MPUMEHEHHE 3aKOHA bubmmorexa [JOK
p https://m.edsoo.ru/ff0b38c4
OTpaKCHHS CBETA
64 [Ipenomnenue cera. 3aKkoH bubnnorexa [JOK
MPETOMJIEHUSI CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
65 Hcnonb30BaHue MOTHOTO BHYTPEHHETO brbmmorexa LTOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpPaXEHUS B ONTHYECKHUX CBETOBOAX
Jlaboparopnast paborta "HccnenoBanue
66 3aBUCHMOCTH YTJIa TIPEITOMIICHUS
CBETOBOTO JIy4a OT yrJia maJieHus Ha
rpanuie "Bo3ayx-crekno""
VYpok-koupepenius "Mcnonbp3oBanue
67 MTOJIHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b"
bubnunorexa LIOK
68 JInu3pl. OnTHYecKas cuja JINH3BI
https://m.edsoo.ru/ff0b3f2c
but6mmorekxa [IOK
69 [TocTpoeHne N300paKeHHI B TMH3AX
p p https://m.edsoo.ru/ffOb444a
70 JlabopaTtopHas pabota "OnpeneneHue bubnuotexa [JOK



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

(OKYCHOT'O PACCTOSIHUS M ONITUYECKOM
CWJIBI coOMparomei JIMH3b1"

https://m.edsoo.ru/ff0b4206

71 Ypok-koHpepenius "OnTudyeckue bubnmnoreka HOK
JTUH30BBIC TTPHOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'1a3 xak onrryeckas cucrema. 3peHue bubmorexa LOK
https://m.edsoo.ru/ff0b4684
73 Ypok-kouhepenius "JlepexT 3peHusl.
Kak coxpanuts 3penue"
Paznoxenne 6e10ro CBETa B CIIEKT.
74 Omneitel HetoTona. Crnoxxenue bubmmorexa [IOK
https://m.edsoo.ru/ff0cOf4c
CHEKTpaJbHBIX I[BETOB. Jlucmepcus cBeTa
Jlaboparopuas padota "ONbITHI 11O
75 Pa3IoKEHHUIO OEJIOT0 CBETA B CIIEKTP U bubmmoreka [JOK
BOCIPUSATHUIO I[BETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0c0e2a
HaOII0/IEHUU Yepe3 I[BETOBbIE (PUIBTPHI"
Ypok-nipaktukyM "BosiHOBBIE CBOMCTBA
76 CBeTa: AMcCIiepcusi, HHTepdepeHnrs u
mugpaxus’”
77 OmnsiTel Pesepdopaa u mianerapHas bubnnorexa [JOK
MOJeJIb aToMa https://m.edsoo.ru/ffOc12a8
78 [Tocrynater bopa. Moaens atroma bopa
79 Hcnyckanue v norjaounieHue cBera bubmuorteka [IOK
atomMoM. KBaHThbI. JInHelHyaThIe CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypoxk-nipaktukym "Habmronenue bubnuoteka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PangnoakTUBHOCTE U €€ BUIBI bubmmorexa TIOK
https://m.edso00.ru/ff0c1672
Crtpoenue atomHOTO siipa. HykimonHas bubnuotexa [JOK
82
MOJeIIb https://m.edsoo.ru/ffOc18ac
83 PannoaktuBHBIC TpeBparnieHus. M3oToms bubnuotexa [JOK



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac

https://m.edsoo.ru/ffOclal4d

Pemenue 3azay o teme:

bubnunoreka LIOK

84 "PanuoakTuBHbIE NpeBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuona monypacnana
Ypok-koHpepeHnius "PagnoakTuBHbIE
86 I/ICz'Iy‘IeHI/I}({b Bpl'IpI/IpO,I[e, MeIuLIMHE, buGnuorexa [IOK
| https://m.edsoo.ru/ff0c2126
TEXHHUKE
87 S nepHble peakiu. 3aKOHbI COXPAHEHUS Bu6muotexa [JOK
3apsiA0BOTO U MACCOBOTO YUCET https://m.edsoo.ru/ff0c1c58
88 DHeprus CBA3U aTOMHBIX saep. CBs3b bubnnoreka [JOK
MacChl U SJHEPTUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agaud no reme "AnepHeie
peakuu"
Peakuuu cunTes3a u nenenusd saep. bubnnorexa [JOK
90 N
Ucrounnku sueprun CosHa U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koudepenuus "Anepnas
91 SHepreTHka. JIedCTBUS paquoaKTUBHBIX
M3JIy4eHUH Ha )KUBbIE OpraHU3MbI"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
92 TeMe "DJIEKTPOMAarHUTHOE TIOJIE. bubmuoreka [IOK
OneKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS"
KonTponbHas pabota mo Teme
93 "DeKTpOMarHUTHOE TOJIE.
DneKTpoMarHuTHbIe BOJIHBI. KBaHTOBBIE
SIBJICHUS "
[ToBTOpenue, o600IIEHNE.
94 JlaGopaTopHbie paboThI 110 KypCy bubnmorexa LOK
. https://m.edsoo.ru/ff0c245a
"B3zanMopaencrBue ten"
95 [ToBTOpenue, o600menue. Pemenue bubnuotexa [JOK



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

PACUCTHBIX U KaAYCCTBCHHLIX 3a1a4 110
teMe "TemnoBeie nporecchr”

[ToBTOpenue, o6o0menue. Pemenue

https://m.edsoo.ru/ff0c2572

96 ACYETHBIX U KaUYECTBEHHBIX 34124 [10 1 bubmorexa TIOK
p A . https://m.edsoo.ru/ff0c2a22
teme "KII/] TeroBeIx aBUrarenci"
[ToBTOpenue, o6o0menue. Pemenue
bubnunorexa LIOK
97 pacyeTHBIX M Ka4E€CTBEHHBIX 3324 110 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTanoBok"
[ToBTOpenue, o6o0IEHNE.
98 JlabopaTopHbIe PabOTHI IO KYPC 1 1 bubmorexa HOK
" patop P | pey https://m.edsoo.ru/ff0c2¢c52
CBETOBLIE SIBIIEHUS
[ToBTrOopenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeME "3aKOHBI COXPaHEHUS 1 buGnuorexa [IOK
| P https.//m.edsoo.ru/ffOc2d6a
B MEXaHUKE
100 [ToBTrOopenue, o6o0menue. Pabora ¢ 1 bubnuoreka [IOK
TekcTamu 110 Teme "Konebanus 1 BOJIHEL" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o6o6menue. Pabota ¢ 1 bu6mmoreka [JOK
TeKkcTaMH 110 TeMe "CBeTOBEIE SIBJICHUA" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 06o6menue. Padora ¢
102 TekcTamu 110 Teme "KBanTtoBas u 1
sanepHas Gpusnka"
BIIEE KOJIMYECTBO YHACOB I1
OBII] OJI CTBO HACO O 102 3 97

I[TPOT'PAMME

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOANYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044







