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INOACHUTEJIBHASA 3AIINCKA

[IporpamMma no ¢u3rke Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs COCTAaBJIIEHA HA OCHOBE
NOJIOKEHUH H TpeOOBaHMI K pe3yiabTaraM OCBOCHUS Ha 0a30BOM YpOBHE OCHOBHOM
obOpazoBarenbHON porpaMmsbl, peactaBieHHbIX B PI'OC OO0, a Takxke ¢ yuéToM deaepanbHON
paboueii mporpaMMbl Bocriutanus U Konuenuuu npenoaasanus yueoHoro npeamera «Dusukay.

Copep:xanue mporpammsbl Mo (QU3MKe HapaBiIeHO Ha (GOPMUPOBAHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYYAaIOLINXCS U OPTaHU3aLUI0 U3YUYeHUsl (PU3UMKU Ha JAEATEIbHOCTHOW OcHOBe. B
nporpaMMe Mo (U3MKE YYHUTHIBAIOTCA BO3MOXKHOCTH Y4eOHOro MpeAMeTa B pealu3aluu
tpeboBanuii ®I'OC OOO Kk nuaHUpPyEeMbIM JUYHOCTHBIM W METalpEIMETHBIM pe3yJibTaTaM
o0ydeHHUs, a TaKkKe MEXIPEIMETHbIC CBSI3M €CTECTBEHHOHAYYHBIX y4eOHBIX IPEIMETOB Ha
YpOBHE OCHOBHOTO 00111er0 00pa3oBaHUs.

[IporpamMMa mo ¢u3uke ycTaHaBIUBaeT paclpelesieHne y4eOHOro marepuaia 1o rojam
o0yueHusi (1o Kjaccam), NpeajaraeT MPUMEPHYIO IOCIEI0BATENbHOCTh M3YUYECHHUS] TEM,
OCHOBaHHYIO Ha JIOTHKE Pa3BUTUS IPEIMETHOTO COJAEP>KaHUS U yUETE BO3PACTHBIX 0COOEHHOCTEN
oOyyJaroumxcsi.

[Iporpamma o ¢usuke pazpaboTaHa ¢ LETbI0 OKa3aHUs METOAMYECKON MOMOIIU YYUTEIO B
co37aHUU paboyel MPOorpaMMBI 110 Y4EOHOMY MIPEIMETY.

@du3ukKa SABIAETCS CUCTEMOOOPA3YIOUIMM JJisi €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (pH3MUECKHe 3aKOHBI JISKAaT B OCHOBE IMPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonorueii, actpoHomMueld U Guandeckoil reorpaduel, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, TPEAOCTaBISET HamOosee SICHbIe 00paslbl MPUMEHEHHs HAayYHOTO METO/a
MO3HAHUS, TO €CTh CIIOCO0a MOIYYeHUS JOCTOBEPHBIX 3HAHUI O MHpE.

OnHa W3 TIABHBIX 3a/1a4 (PU3MUECKOr0 0Opa3oBaHUs B CTPYKType OOmIEero oOpa3oBaHHS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOW TpPAaMOTHOCTH M HUHTEpeca K Hayke Yy
oOyyJaroumxcsi.

N3yyenne ¢usumku Ha 0a30BOM YpOBHE [MPEANONAracT OBJaJCHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, ~ XapaKTEPU3YIOIIMMH  €CTECTBEHHOHAyUHYI0 TI'PaMOTHOCTb: Hay4YHO
OOBSICHATD SIBJICHUS,

OLIEHMBATh U IOHUMAaTh OCOOEHHOCTH HAy4YHOI'O MCCIIE0BAHNUS;

UHTEPIPETUPOBATh JaHHBIE M MCIOJIb30BaTh HAy4YHBIE J0KA3aTEIbCTBA JUISl IOJyYEHUs
BBIBOJIOBY.

Ilenn wu3yyeHus GU3UKM Ha YPOBHE OCHOBHOIO o0OmIero oOpa3oBaHUs ONpEIENCHbI B
Konnenmnuu npenoaasanus yuyeOHoro npeamera «®dusuka» B 00pa3oBaTENbHBIX OPraHU3ALMIX
Poccuiickoit ®enepanuu, peaqu3yroIUX OCHOBHBbIE 00IIe00pa3oBaTeNbHbIe MPOTrPAMMBL,
yTBepkaEHHON pemeHneM Kosermn MunncreperBa mpocsemenus Poccuiickont ®enepanun
(mpotokon ot 3 nexadbps 2019 r. Ne [IK4BH).

Henu nzyueHus: Gpu3uku:

npuoOpeTeHne MHTEepeca U CTPEMIIEHHs OOYyYarolIMXCS K HAyYHOMY H3YYEHUIO HPUPOIbI,
Pa3BUTHE WX UHTEIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEM;

pa3BUTHE  TPEACTaBICHUH O HAyYHOM  METOJE IMO3HaHMA U (OPMHPOBAHUE
HCCJIEIOBATENILCKOTO OTHOIIECHHUS K OKPY>KAIOLIUM SIBICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS Kak pe3yjbTaTa H3Y4YeHHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

(dbopMHUpoBaHKE NPEACTABICHUN O POJIM (PU3MKH JUIsI pa3BUTHS IPYTHX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHIl;

pa3BUTHE MpeACTaBICHUI 0 BO3MOXKHBIX chepax Oyayuiei nmpodeccnoHanbHOM AeITeNbHOCTH,
CBSI3aHHOM C (PM3HKOM, MMOATOTOBKA K JaJIbHEHIIIEMy OOYYSHHIO B 3TOM HAIPABJICHHH.

JloCTHXKEHHE ATHX LIeIel IporpaMMBl Mo (hU3KKe Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs
o0ecrnieunBaeTcs pelieHrueM CIeIYOMUX 3a1au:

npuoOpeTeHne 3HAaHUN O JUCKPETHOM CTPOCHHUHU BEIIECTBA, O MEXAaHMUYECKUX, TEIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;



MpUOOpEeTeHNEe YMEHUN OMHCHIBATH U OOBACHATH (PU3NYECKUE SIBICHUS C HCIOJIb30BaHUEM
MOJTYyYEHHBIX 3HAHU;

OCBOEHHUE METOJIOB PEIICHUS MPOCTEHIIINX PACUETHBIX 3a/1a4 C UCIOIb30BaHNEM (DU3MUECKHUX
MoOJIeNiel, TBOPYECKHUX M MPAKTUKO-OPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUU HAOJIONaTh TPUPOHBIC SIBJICHUS M BBIOIHATH OMBITHI, JIAOOpATOPHBIC
paboThI U AKCIIEPUMEHTAIBHBIC UCCIICIOBAHHS C MCIIOJIb30BAHUEM U3MEPUTEIILHBIX IIPUOOPOB;

ocBoeHHE TpUEMOB paboTel ¢ uHMOpManmel (QU3UIECKOTO COACPIKAHUS, BKIFOYAS
UHPOPMAILIMIO O COBPEMEHHBIX IOCTIDKECHUSX (DU3MKH, aHAIW3 M KPUTHYECKOE OICHHBAHUE
uHpOpMaLnu;

3HaKOMCTBO CO cdepamu Nnpo(ecCHOHANBHON NesITeIbHOCTH, CBS3aHHBIMU C (PU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTIDKEHHUSX (Qu3udeckold Hayku. Ha
n3yueHue pusuku (6a30BBIM YPOBEHB) Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs OTBOJIUTCS
238 yacos: B 9 knacce — 102 gaca (3 gaca B HEJEI0).

[Ipenyaraemselii B mporpamme 1o (pu3uke nepevyeHb J1abopaTOPHBIX paboT M OMBITOB HOCHT
PEKOMEHIaTEIbHBIN XapakTep, yYUUTENb JeNaeT BHIOOp IMPOBEIEHUsS JIA0OPATOPHBIX padOT U
OTIBITOB C YYETOM UHIUBUAYAIBHBIX OCOOCHHOCTEW 00YYarOIINXCs, CIIMCKA YKCIICPUMEHTATBHBIX
3aJIlaHui, MpeJIaraéMbIX B paMKaX OCHOBHOT'O TOCYIapCTBEHHOI'O AK3aMeHa 10 (PU3HKE

COJEP)KAHUE OBYYEHUA

Pa3zgen 8. Mexannueckue siBJICHUSA

Mexannueckoe ABMKeHHE. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHTEIBHOCTH
MEXaHUYECKOTO JBUKEHHUs. PaBHOMepHOe mpsMONMHENHHOe ABMkeHue. HepaBHoMmepHoe
npsiMojMHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IPH HEPaBHOMEPHOM
JBUKECHUU.

VYckopenue. PaBHOyckopeHHOE mpsiMoiuHEHOe nBumkeHue. CBoOoaHoe maneHue. OmnbITh
lNanunes.

PaBHOMEpHOE nBIKEHHME TO OKpYXXHOCTH. llepwon um udacrota oOpamienus. Jlunelinas u
yIJIOBasi CKOPOCTH. LIEeHTpOCTPEMUTENIEHOE YCKOPEHHUE.

IIepBoeiit 3akoH Hprotona. Bropoit 3akoH Herorona. Tpermit 3akoH Herotona. [IpmHnmmn
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cusia TPeHHS CKOJIbKEHUs, CHJIa TPEHHUS TTOKOS,
JIpyTrue BUIbI TPEHUS.

Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpeHUe CBOOOIHOTO NaieHus. J[Buxenue
raneT Bokpyr Counna. [lepBas kocmuueckast ckopocTb. HeBECOMOCTB U Ieperpys3Ku.

PaBHOBecue matepuanbHON TOuku. AOcomoTHO TBEPIOE Teno. PaBHoBecue TBEpAOTO Tena C
3aKpEIUIEHHOM OChIO BpaleHuss. MoMeHT cuisl. LleHTp TsxecTu.

Nmnynee Tena. U3menenune wnmmynbca. Mmmynbe cuibl. 3aKOH COXpaHEHMsI HMMITYJIbCA.
PeakTuBHOE IBUKECHHE.

Mexannueckast paboTa U MOIIIHOCTb. PaboTa cuit TshKecTu, ynpyrocTH, TpeHus. CBsi3b 3HEpTun
u pa0oTbl. [loTeHIManbHas SHEPTHs TeNa, HOJHIATOTO Hajl TOBEPXHOCTHIO 3eMiIH. [loTeHnanbpHas
SHEPrUsl CKaTou npyxuHbl. KnHetnueckas sHeprus. Teopema 0 KHHETUYECKON SHEPruu. 3aKOH
COXpaHEHUsI MEXaHUYECKOU DHEPIUH.

Hemoncmpayuu

HalGmronenne MexaHM4eCKOTo ABUKEHUS TeIa OTHOCUTEIHHO Pa3HBIX TEN OTCUETA.

CpaBHeHMeE MyTeH U TPACKTOPUM JBUKEHUS OJTHOTO U TOTO K€ TEJIa OTHOCUTENIBHO Pa3HbIX Tell
OTCuYéTa.

N3mMepeHne CKOPOCTH U YCKOPEHHUS IPSIMOIUHENHOTO JIBUKEHHUS.

HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO JIBUKEHHS.

Habmoienue ABM>KEHUS Tela 0 OKPYKHOCTH.

HalGmronenne MexaHM4ecKuX sIBJICHUH, MPOUCXOAIINX B cucTeMe oTcuéTa « Tenexkay nmpu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKCHHH OTHOCUTEIILHO KaOMHETa (PU3HKH.



3aBUCHUMOCTbh YCKOPEHUS TeJIa OT MAcChl Tejla U JACUCTBYIOIICH HAa HETO CHIIBI.
Hab6mronenue paBeHcTBa CHJT TIPH B3aUMOJICHCTBUN TEJI.

N3menenue Beca Tena npyu yCKOPEHHOM JIBUKCHHUU.

[Tepenava umiyabca Ipu B3aMMOJICHCTBHH TEJI.

[IpeoOpa3oBanus JHEPTUU NP B3aUMOACHCTBUH TEIL.

CoxpaHeHHre UMITyJIbCa ITPU HEYTPYTOM B3aUMOCHCTBHUU.

CoxpaHeHue UMIyJibca MpU a0COTIOTHO YIIPYrOM B3aUMOJCHCTBUU.

HalGmronenne peak THBHOTO JIBHYKCHHUS.

CoxpaHeHne MeXaHU4eCKOH SHEPTHH IPU CBOOOTHOM T1a/ICHHH.

CoxpaHeHHe MEXaHUYECKOW SHEPTHH MPHU JBUKEHUH TeJa MO/ ICHCTBUEM TIPYKUHBI.

Jlabopamopnuvie pabomot u onvimaul

KoHcTpyupoBaHue TpakTa Ijisi pa3roHa U JAITbHEHUIIET0 PAaBHOMEPHOTO IBIKEHUS [IapUKa HITH
TEJEKKH.

Omnpenenenue cpeiHel CKOPOCTH CKOJILKEHHS OpycKa W JBUKCHHS IIApHUKa 10 HAKIIOHHON
MJIOCKOCTH.

OmnpeneneHne yCKOPEHUs Tella IPU PAaBHOYCKOPEHHOM JIBHYKEHUH 110 HAKJIOHHOH TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHHU IPU PABHOYCKOPEHHOM JBIKEHUU 0e€3
Ha4yaJbHOW CKOPOCTH.

[IpoBepka runoTe3sl: €ciay Npyu PaBHOYCKOPEHHOM JBMKEHUH 0€3 HayalbHOW CKOPOCTH MyTH
OTHOCSITCS KaK Psii HEYETHBIX YMCEIl, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHH OMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JIaBJICHHUSI.

Onpenenenne KodhGUITMEHTA TPESHUS CKOJIBKCHHSL.

Omnpenenenue KECTKOCTU MPYKUHBIL.

Omnpenenenne padOTHI CHUIIBI TPEHUS IPU PABHOMEPHOM JIBHKECHUH TEJa TI0 TOPH3OHTATBHON
MOBEPXHOCTH.

Omnpenenenne pabOTHl CHUJIBI  YOPYTOCTH TIpU TOABEME Tpy3a C HCIOJIb30BaHUEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

N3ydenne 3aKk0HA COXPAHCHUS SHEPTHH.

Paznen 9. Mexannueckue Kos1e0aHus1 M BOJHBI

KonebarenbHoe nBuxkenue. OCHOBHBbIE XapaKTEPUCTUKHU KojleOaHMH: MEpUOoJ], 4YacToTa,
aMIIMTyna. Marematudyeckuil W NpPYKUHHBIM MasTHUKM. lIpeBpamieHuwe sHeprum npu
KoJIe0aTeIbHOM JIBUKEHUU.

3aryxaromue kojebaHus. BpiHyxkneHHble KkosiebaHus. Pe3oHaHc. MexaHU4ecKHe BOJIHBI.
CBolicTBa MEXaHNYECKUX BOJIH. [IpoonbHbIE U nonepeuHsle BOJHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TeJIe, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTb 3ByKa M BbIcOTa ToOHA. OTpaskeHue 3Byka. IHppa3ByK U yIbTpa3ByK.
Jemoncmpayuu

Habnronenue xoneOaHuil Tes Mo 1eHCTBUEM CHUIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

Habumtoienue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabmtoneHne BBIHYKACHHBIX KoJeOaHUI U pe3oHaHca.

PacmipocTpanenue npoAoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

HabmntoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYyCTHYECKUI PE30HAHC.
Jlabopamopuvie pabomul u onvimol

Onpenenenre 4acToThl U Mepruoa KoieOaHui MaTeMaTH4ecKoro MasTHUKA.

OmnpeneneHre 4acTOTHI U MepHoa KoleOaHU| NPY>KUHHOTO MasgTHUKA

WccnenoBanue 3aBUCUMOCTH Tepuoja KoseOaHUIl MOABEIIEHHOTO K HUTU Tpy3a OT JJIMHBI
HUTH.

HccnenoBanue 3aBUCUMOCTH NIepHoa KojeOaHu Npy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.

IIpoBepka HE3aBHCHMOCTH MEpHOja KojeOaHWH rpy3a, MOJABEIIEHHOIO0 K HUTH, OT MacChl

rpysa.



OHBITBI, ACMOHCTPHUPYIOIIUEC 3aBUCUMOCTDL IICPUOIa KoJIeOaHUI MPY>KUHHOT'O MasiTHUKa OT
Macchl Tpy3a M KECTKOCTH MPY>KUHBI.
W3mepenue yckopeHHsi CBOOOIHOTO MaJCHUS.

Paznen 10. DineKkTpoOMarHuTHOE 1M0J1e ¥ 3JIEKTPOMATHUTHbIE BOJIHbBI
DNEeKTPOMarHuTHOE ToJje. DIeKTPOMarHuTHbIe BOJIHBI. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.
[Ixana 3neKTPOMarHUTHBIX BOJIH. MICrIOJIb30BaHKE JIEKTPOMATrHUTHBIX BOJIH /1JIsi COTOBOMU CBSI3U.
DOnekTpoMaruutHas npupona cBeta. CkopocTh cBera. BonHoBbIe cBoiicTBa cCBeTa.
Hemoncmpayuu
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BouiHOBBIE CBOMICTBaA CBETA.
Jlabopamopnwvie padbomot u onvimol
N3ydeHne CBONCTB 3JIEKTPOMArHUTHBIX BOJH C TTIOMOIIBIO MOOMIBHOTO TeseoHa.

Pasnen 11. CBeToBblIe sIBJICHUS

JIyueBass mogmenb cBera. Mcrounukm csera. I[IpsMosmHENHHOE pacnpOCTpaHEHHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHUs CBETA.

IIpenomiienne cBera. 3akoH IpesnomileHUs cBeTa. [lonHOe BHYTpeHHEE OTpaKEHUE CBETa.
Hcnonp30BaHnE OJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUECKUX CBETOBOJAAX.

JIunza. Xon myueit B muH3e. OnTrueckas cucreMa (oroanmapara, MUKPOCKOIA U TEJIECKONa.
['na3 kak ontuyeckas cucreMa. biM3opykocTh U 1adbHO30PKOCTb.

Paznoxenue Genoro cera B crnekrp. OnbiThl HetoToHa. CliojkeHHE CIEKTPaJbHBIX LIBETOB.
Hucniepcus ceera.

Hemoncmpayuu

[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.

OtpaxeHnue caera.

[Tonydyenne n300paxeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

IIpenomiienue cBera.

OnTHYecKHil CBETOBO/I.

Xon styueit B coOuparomiei JuHse.

Xox Jydel B pacCenBaroLIeH JIMH3E.

[Tomyuyenne n300pa’keHUI € MOMOIIBIO JTUH3.

[TpuHumn neficTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKONA.

Mopens riasa.

Pa3noxxenue 6enoro ceera B CEKT.

[Tonmyuyenue 6e10ro cBeTa Npu CIOKEHUH CBETa Pa3HbIX LIBETOB.

Jlabopamopnwvie padbomovt u onvimol

HccnenoBanue 3aBUCMMOCTH yIla OTPaXXEHUS CBETOBOTO JIyda OT yTIJjla MaJeHusl.

N3yyenne xapakTepuCTHK N300pakeHUs MIpeIMETa B IJIOCKOM 3epKalie.

HccnenoBanue 3aBUCUMOCTH yTIJla IPEJIOMIIEHUS CBETOBOTO JIyda OT yIjla aJeHKs Ha TPAHULIE
«BO3YX—CTEKJIIO».

[Tonmyuyenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne (GOKyCHOTO PaCCTOSTHUS M ONTHYECKON CHIIBI COOMpAIOIIEH JINH3HI.

OMnBITH IO PA3NIOKEHUIO OEIOT0 CBETa B CHEKTP.

OnBbITHI 10 BOCTIPUSATHIO I[BETA MPEIMETOB IIPHU UX HAOIIOACHUN Yepe3 LIBETOBbIE (DUIIBTPHI.
Pa3nes 12. KBanTOBbBIC sIBJICHUS

OmneiTel Pe3depdopaa u minanerapHas Mojaens atoma. Monenb atoma bopa. Mcnyckanue u
norsiouieHre ceera atoMoM. KBauThl. JInHelHyaTble CIEKTPHI.

PannoaktuBHOCTH. Anb(a, 6eTa- u ramma-usnyudenus. CTpoeHne aToMHOTO siapa. Hykionnas
MoJieldb aTroMHOro sapa. Msoronsl. PannoaxktuBHble mpeBpauienus. Ilepwon mnomypacnana
ATOMHBIX fJIEP.

SnepHble peakuuu. 3aKOHBI COXPaHEHUS 3apsA0BOIO U MAacCOBOIO UMCEN. DHEPrUs CBA3M
aTOMHBIX sifiep. CBs3b Macchl U SHepruu. Peakuyu cunTes3a u aenenus saep. MIcTouHuku sHepruu
ConHua u 3B€371.



SAnepHas osHepretuka. JICHCTBUA pagUOAKTUBHBIX H3JIyYCHUM HA JKHUBBIE OpPraHU3MBI.
Hemoncmpayuu

CrieKTphbl U3JTy4eHUs U MOIJIOIIEHUS.

CrieKTphl pa3avMyYHbIX T'a30B.

CrnexTp Bomopo/a.

Hab6mronenue tpekoB B kamepe Buibcona.

Pabora cuéTurka HOHU3UPYIOIUX U3TYUCHUH.

Perucrpanus nznydyeHus NpupogHbIX MUHEPAJIOB U IIPOAYKTOB.
Jlabopamopuuvie padbomot u onvimol

HaGnroneHue criionHbIX M IMHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.

HccnenoBanne TpeKOB: M3MEPEHHME DHHEPrMM 4YacTULBI 110 TOPMO3HOMY IyTH (1O
doTorpadusim).

W3mepenue paanoakTHBHOTO (QOHA.

IToBTOpHTE/IBLHO-0000IIAOIINI MOLYIb

IToBTOpUTENIEHO-00001IAIONMI MOTYJIb MPEAHA3HAYEH AJIs CUCTEMAaTH3allu U 0000IIEHUs
IPEIMETHOTO COJICPYKAHUS U OIBITA ACATEIBHOCTH, TPHOOPETEHHOTO MPH U3YYECHUH BCETO Kypca
¢bu3uKy, a Takxke JUIs MOATOTOBKM K OCHOBHOMY I'OCYJapCTBEHHOMY 3K3aMEHY 0 (U3UKe AJIs
00yJaromuxcs, BEIOPABIINX 3TOT YUCOHBIH MpeIMeT.

[Ipu n3yyeHnn 1aHHOTO MOAYJIS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI 1€ TEIHOCTH, Ha
OCHOBE KOTOPBIX 00eCIIeunBaeTCs TOCTUKECHNE MTPEIMETHBIX U METAPEMETHBIX TNIAHUPYEMBIX
pe3yabTaToB 00y4yeHMs, (pOpMUPYETCsSI eCTeCTBEHHOHAY4YHAs IPAMOTHOCTb: OCBOCHHE HAYYHbBIX
METO/IOB HCCIICIOBAHUS SIBICHUN TPUPOABI M TEXHHUKH, OBJIAJCHHEC YMEHUSMH OOBSICHATH
buznueckue seneHus, denepanpHas pabouas nporpamma | dusmka. 7-9 kiaccel (0a30BbIi
ypoBeHb) 16 MpUMEHss NMOJYYCHHbIC 3HAHUS, peliaTh 3aJauyd, B TOM YHUCIE KAaueCTBEHHBIC U
9KCHEPUMEHTAJIbHBIE.

[IpuHIMIINAIBHO NEATEIbHOCTHBIA XapaKTep JAaHHOTO pa3iesa peaanu3yercs 3a C4ET TOro, 4To
oOyyaroluyecs BbIIOIHSIIOT 3a/JaHMsl, B KOTOPBIX UM IIPeIaraercs:

Ha OCHOBE TOJYYCHHBIX 3HAHUH Pacro3HaBaTh M HAYYHO OOBICHATH (PU3MUECKUE SBICHUS B
OKpY>Karollel Npupo/ie U OBCEAHEBHOM KHU3HH;

UCTIOJIF30BaTh HAay4YHBbIE METOJBl MCCIIENOBAHUS (PU3MUECKUX SBICHUH, B TOM YHCIE IS
IPOBEPKU TMIIOTE3 U MOIYUYEHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAyYHBIE OCHOBHI HamOOJiee BAXKHBIX JTOCTHIKEHHUH COBPEMEHHBIX TEXHOJIOTHIA,
Harpumep, MPaKTUYECKOr0 UCIOIb30BAHUS PA3IMYHBIX UICTOUHUKOB YHEPIUU HA OCHOBE 3aKOHA
NIPEBPAICHHS U COXPAaHEHUS BCEX U3BECTHBIX BUIOB DHEPTUHU

MJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS IMPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUS
W3ydenune Gu3MKU Ha YpOBHE OCHOBHOTO 00IIET0 00pa30BaHUs HANPABJICHO HA JIOCTHKEHUE
JUYHOCTHBIX,  METalmpeIMETHBIX W  MPEAMETHBIX  00pa30BaTEeIbHBIX  PE3YJIBTATOB.
JIMYHOCTHBIE PE3YJIbTATHI
B pesynbTare n3yuenus GU3NKU Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus y 00ydaromerocs
OynyT chOpMHPOBAHBI CJIETYIONINE TUIHOCTHBIE PE3YJIbTAThHI B YaCTHU:
1) maTpHOTHYECKOr0 BOCTIMTAHUSI:
MIPOSIBJICHUE HHTEPECA K UICTOPHH W COBPEMEHHOMY COCTOSHUIO POCCUUCKON (DU3NUIECKOM
HAYKH; IEHHOCTHOE OTHOIIIEHUE K TJOCTH)KEHUSIM POCCUICKUX YUEHBIX (DU3HUKOB;
2) TPa’kIAHCKOr0 M JyXOBHO-HPABCTBEHHOI0 BOCIUTAHMSA:
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJICHUU OOIIECTBEHHO-3HAUUMBIX U ITUYCCKHUX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHHUEM TOCTHKEHUH (PHU3HKH;
0CO3HAHKME BYKHOCTH MOPAJIbHO-ITHYECKUX TPUHIIUIIOB B IEATSILHOCTH YUEHOTO;
3) 3CTeTHYECKOro BOCIUTAHMSA:



BOCTIPUATHE ICTETUYCCKUX KaueCTB (PU3MUYECKON HAyKU: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT0 MO3HAHUSA:

OCO3HAaHHE LIEHHOCTH (M3MYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS MHUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAKHEUILEH COCTABIISIIOLIEH KYJIbTYPHI;

pa3BUTHE HAYYHOU JIFI0003HATENLHOCTH, HHTEPECa K HCCIEeI0BATEIbCKON EATENIbHOCTH;
5) ¢popMupoBaHNSs KYJbTYPbI 310POBbs H SMOLHMOHAJIBLHOIO 0J1ATONIOTYyYHS
OCO3HAaHHE IICHHOCTH 0e30MacHOro o0pas3a >KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpe, BaXKHOCTU MpaBUJ O€30IacHOTO TOBEACHMS HA TPAaHCIOPTE, Ha Joporax, ¢
JNEKTPUYECKUM W TEIUIOBBIM  OOOpYyIOBAaHMEM B JOMAIIHUX  YCJIOBUSX;
c(OpMUPOBAHHOCTH HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa HA OMIMOKY U TaKOTO
K€ IIpaBa y Jpyroro 4ejoBeKa;

6) TPY10BOT0 BOCIIUTAHUA:

AKTHBHOE y4acTHE B PEUICHUH MPAKTHUYECKUX 3a/ad (B paMKax ceMbH, 00pa3oBaTelbHOM
OpraHu3aly, ropoja, Kpas) TEXHOJOTUYECKOW U COLMAIbHOM HalpaBICHHOCTH,
TpeOyIOUINX B TOM YHUCIIe U GU3NYECKUX 3HAHMUIA,

MHTEPEC K MPAKTHICCKOMY H3YUSHUIO IPOECCHil, CBSI3aHHBIX ¢ (PU3UKOM;

7) 3K0JIOTMYEeCKOr0 BOCIIUTAHUA:

OpUEHTAIMS Ha TMPUMEHEHHE (PU3NYCCKUX 3HAHWKA JUIS pPEHICHHs 3a7ad B O00JacTH
OKpPY’KaoIIeH cpeibl, IJIaHUPOBAHUS MTOCTYNKOB U OLEHKH UX BO3MOKHBIX MOCIEACTBUN
JUISL OKPYXKAIOIIEH Cpebl;

OCO3HaHHE TTI00aTBFHOrO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

8) aganTanum K M3MEHSIOIIUMCH YCJIOBHSM COUMAJIBLHOW M NPHUPOAHOH Cpeabl:
NOTPEOHOCT, BO B3aWMOJCWUCTBUM TMPH BBINOJIHEHUU HCCIEIOBAaHUI M MPOEKTOB
(bU3MYECKON HAMPaBIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JIPYTHUX;

MOBBIIICHHE YPOBHS CBOEW KOMIIETEHTHOCTH Yepe3 IMPAKTHUYECKYHO JI€ATEIbHOCTB;
nOTPeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHWH, B TOM 4YHUCIIe (OPMYJIHPOBATH HICH,
MOHSITHS, TUIIOTE3bI O QU3NYECKUX 0OBEKTAX U SIBICHUSAX;

Ooco3HaHue AePUIIUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEW B 00MacTu (PU3UKH;
IUIAHUPOBAHKHE CBOETO pa3BUTHUA B TNPUOOPETEHMH HOBBIX (DU3MUECKUX 3HAHHIA,
CTPEMJICHHE aHATTM3UPOBATH U BBISIBIISATH B3aUMOCBSI3H ITPUPO/IBI, OOIIECTBA U SKOHOMUKH,
B TOM YHCII€ C HCTIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

OIICHKAa CBOWX JIEUCTBHM C y4€TOM BIMSHUSA Ha OKPYXKAIOIIYIO CPEay, BO3MOXKHBIX
rI100aNBHBIX TIOCTEICTBUM.

METAINIPEAMETHBIE PE3YJIbTATbBI

B pesynpraTe ocBoeHMs mHporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOLIETO
oOpa3oBaHus y oOyuatomerocss O0yayT copMHUpOBaHbBl MeTalpeAMETHbIE pPe3yJbTaThl,
BKJIIOUAIOIIME [TO3HABATENIbHBIE YHUBEPCAIbHbIE YUeOHbIE 1€HCTBUSA, KOMMYHUKATHBHbIE
YHHMBEpCaJibHble YUeOHbIE IeHCTBUS, PETYIISITUBHBIE YHUBEPCAIbHbIE yUeOHbIE NEHCTBUS.

Ilo3naBaTe/ibHBbIE YHMBePCaJIbHbIE YUeOHbIe 1eHCTBUS
ba3oBble Jornueckue aeicTBUs:

BBISIBJISITH M XapaKTEpHU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB (SBICHUN);
YCTaHABIWBATH CYIIECTBEHHBIN MPU3HAK KIacCH(PUKAIIMKI, OCHOBAHUS JIJIsi 0000IIEeHUs 1
CpaBHEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHBOPEUHS B pacCMaTPUBAEMbIX (paKTax, TaHHBIX U
HAOIIOIEHUSAX, OTHOCSAIINXCS K (PU3UYECKUM SIBIICHUSIM;

BBISIBIIATh TIPUYMHHOCIICACTBEHHBIC CBS3U TMPU W3YUYEHUU (PU3NUECKHUX SIBICHUN W
MPOLIECCOB, JENaTh BBIBOJAbI C HCIOJb30BAHUEM JI€AYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUCHHH, BBIIBUTATh TUTIOTE3BI O B3AUMOCBS3SIX (PU3NUECKUX BETUYHH;

CaMOCTOSITENILHO BBIOMpaTh crmoco® pemieHUs y4eOHOM (dusmueckodt 3amauu
(cpaBHEHHE HECKOJILKUX BAPHUAHTOB PEIICHUs, BEIOOP Hanboee MOAXOISIIETO ¢ YYETOM
CaMOCTOSITEJIbHO BBIICTICHHBIX KPUTEPUEB).



Ba3oBrbIe ucciaenoBareLCKHeE NeliCTBHA:

HCIIOJIB30BATh BOHpOCLI KakK I/ICCJIQI[OBaTeJIBCKI/Iﬁ I/IHCTpYMeHT IIO3HAHUA, HpOBOI[I/ITL
10 CAMOCTOSATENILHO COCTaBJICHHOMY TUIaHY OIBIT, HECIIOKHBIA (PU3HUECKUI DKCIIEPUMEHT,
HEOOJIBIIIOE HCCIe0BaHNEe PUBNUECKOTO SIBICHUS;

OIICHUBATh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIUIO, MTOJTYUYECHHYIO B XOJE
MCCJIEI0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENIbHO  (opMynHpoBaTh OOOOIIEHWS W BBIBOABI IO  pe3yjbTaTaM
POBEIEHHOTO HAOJIIOICHUS, OIIBITA, UCCIICOBAHNUS,

MIPOTHO3UPOBATH BO3MOXKHOE JlabHEHIIIEe pa3BUTHE (PU3HUECKUX MPOIIECCOB, a TAKKE
BbIABUT'aTb HpeI[HOJIO)KeHI/ISI 06 nux paSBI/ITI/II/I B HOBBIX yCJIOBI/ISIX 1 KOHTCKCTax.

Paborta ¢ nnopmanmeii:

IPUMEHATh Pa3InYHble METOAbI, HHCTPYMEHTBl M 3aIllpoChl NpPHU IOMCKE U O0TOOpe
UH(OPMALIUU WU TAHHBIX C YYETOM MPEUI0KEHHON yueOHOM (hu3nvecKoi 3a1auu;

aHaAJIM3UPOBaTh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(DOPMALIMIO PA3INYHBIX
BUIOB U (POPM IIPEICTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMANbHYIO (OpMY IpeJICcTaBleHHUs MHPOpPMALUU U
WITIOCTPUPOBATh pelIaeMble 3a/Ja4d HECIOKHBIMUA CXEMaMH, IHarpaMMaMH, WHOU
rpaduKol U UX KOMOMHAITUSIMH.

KoMMmyHnKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

B XOJie¢ OOCyXIeHUs y4eOHOro MmaTepualia, pe3yJbTaToB JIa0OpAaTOPHBIX padOT u
MIPOEKTOB 33JaBaTh BOMPOCHI MO CYIIECTBY 0OCYkK/IaeMOl TEMbI U BBICKAa3bIBaTh UJCH,
HaIleJICHHbIC Ha pEIIeHUE 33a]a4 1 MMOAJepKaHne OJIaroKenaTeIbHOCTH OOIIEHS,

COTMOCTABJIATh CBOM CYXACHHUS C CYXICHUSMH JPYrHX YYacTHHUKOB JIMAiora,
00HapyXKUBATh Pa3IudKe U CXOJCTBO MO3HIIHIA;

BBIP2XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

HY6J'II/I‘~IHO MNpeaACTaBJIATh PE3YIbTATHI BBIIIOJIHEHHOI'O (1)I/I3I/I‘~I€CKOFO OIIbITa
(9KCIIepUMeHTa, UCCIIeI0BaHUs, IPOEKTA).

MMOHUMAaTh U MCIOJb30BaTh MPEUMYLIECTBA KOMaHAHOW M WHIUBUAYalIbHONU pabOThI
IPY PELICHNH KOHKPETHOH (pu3nueckoi mpoOiaemsl;

INpUHUMAaTh LICIU COBMECTHOM ACATCIIBHOCTH, OPIraHHU30BLIBATH I[GI\/'ICTBI/UI no eé
JIOCTMDKEHUIO: paclpesiensaTh poyid, 00CYKIaTh MPOLECChl M Pe3yibTaThl COBMECTHOM
paboTbl, 000011aTh MHEHHSI HECKOIBKUX JIFOJICH;

BBINOJIHATE CBOK 4acTh pabOThI, AOCTUrasi KadyeCTBEHHOIO pe3yJbTaTra IO CBOEMY
HaIpaBJICHHUIO U KOOPJAUHHPYSA CBOU ]:[GI\/JICTBI/ISI C JPpyruMu 4JICHaAMU KOMaHAbI;

OLIEHMBaTh KayeCcTBO CBOEr0 BKJIaJa B OOIMH MNPOAYKT MO KpUTEpUsM,
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIM YUYaCTHUKAMH B3aHMOICHCTBHS.

PerynsitTuBHBbIEC YHHBEpPCAJIbHbIE YUeOHbIE A€ CTBUS
Camoopranusanus:

BBISBIISATH IPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYyalMAX, TPEOYIOMUX JUIs peIIeHUs
buznyecKuX 3HAHMI;

OPHEHTUPOBATHCS B PA3IUYHBIX IMOAXO0JaX MPUHATHA pPEUIeHUH (MHAMBHUIYyaJIbHOE,
NPUHSATHE PEIICHHS B TPYIITIE, IPHHATHE PEIICHUH TPYTINOi);

CaMOCTOSITENIbHO COCTAaBJIATh AJIrOPUTM pelleHus (U3NYECKOo 3akadu WM IUIaHa
UCCIIEIOBaHMUSI C Y4YETOM HUMEIOUINXCA PECYypcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH MpeiaracMble BApUaHThI peIICHUI;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJI1b, SMOLHOHAJIbHBIH MHTEIEKT:
J1aBaTh aJICKBaTHYIO OLICHKY CUTYallUH U IIPEUIarath IjIaH €€ U3MEHEHHU



OOBSICHATh TPUYMHBI JOCTHKCHHUS (HEIOCTHKEHHS) pPE3yJIbTaTOB JEATEIbHOCTH,
JlaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHBBI B JESITEIHLHOCTH (B TOM YHCIIE B XOJI BBIMOJIHEHUS (PU3UUECKOTO
UCCIICIOBaHMsI MJTU IIPOEKTA) HA OCHOBE HOBBIX 00CTOSATENIBCTB, U3MEHHUBILUXCS CUTYaLUH,
YCTaHOBJICHHBIX OMUOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJbTATA LEIH U YCIOBUIM.

CTaBUTH €O HA MECTO JIPyroro YeJOBEKa B XOJI€ CIopa MU JUCKYCCHH HAa HAyYHYIO
TeMy, IOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO.

NpU3HABATh CBOE MpaBO Ha OWMOKY MNpHU pelmeHuH (U3NYECKUX 3ajad WIH B
YTBEPKICHUSIX HA HAYYHBIE TEMbI M TAKOE K€ IIPaBO IPYroro.

INPEJMETHBIE PE3YJIbTATbBI

K xonmy oOydenus B 9 kjiacce mnpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpakaTb C(HOPMUPOBAHHOCTD Y 00YUAIOLINXCS YMEHHA:

UCIOJIb30BaTh IIOHATHA: CUCTEMa OTcuéra, MaTepualibHas TOYKa, TPaeKTOpHUs,
OTHOCHUTEJIBHOCTh MEXaHMYECKOI'o JBHXKEHHUs, Nedopmauus (ympyras, IUlacTHUECKas), TpEHHE,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCOIHOTHO
TBEPJI0€ TEJO, LIEHTP TSHKECTH TBEPIOTO Tejla, paBHOBECHE, MEXaHUUYECKUE KOJICOaHUs U BOJIHBI,
3BYK, HH()Pa3BYK U YJIbTPA3BYK, IEKTPOMArHUTHBIE BOJIHBI, IIKAJIA JIEKTPOMAarHUTHBIX BOIH,
CBeT, OJM30PYKOCTh M JAIbHO30PKOCTb, CHEKTPbl UCIyCKaHMs M MOIJIOLIeHUs, albda, Oera- u
ramma-u3J1y4eHus, U30TOIIbl, IA€pHAsl YHEPreTHKA;

pa3nuyath sBJIEHUS (paBHOMEPHOE M HEPABHOMEPHOE IMPSIMOJIMHEHHOE JBU)KEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKEHHIE, CBOOOIHOE 1a/IEHNE TEJ, PABHOMEPHOE ABU)KEHUE
0 OKPYXXHOCTH, B3aUMOJIEHCTBHE TeJ, PEAKTUBHOE JBHXXEHME, KOJIeOATeNbHOE [BHKEHUE
(3aTyxaromye 1 BbIHYJCHHbIE KOJe0aHus1), pE30HAHC, BOJIHOBOE JBUKEHHUE, OTPAKEHUE 3BYKa,
IOPSMOJIMHEHHOE paclpoCTpaHEeHHe, OTPaKEHUE M IPEIOMJICHHME CBETa, IOJHOE BHYTpPEHHEE
OTpaKE€HHE CBETA, PA3JIOKEHUE OEJIOro CBETa B CIEKTP U CIIOKEHUE CIEKTPAJIBHBIX IBETOB,
JMCIIEPCUsl CBETA, €CTECTBEHHAs paJHMOaKTUBHOCTb, BO3HMKHOBEHHE JIMHEHUYATOro CHEKTpa
U3JTyYEHUs1) 110 ONMUCAHUIO X XapaKTEPHBIX CBOICTB U HA OCHOBE OMBITOB, JEMOHCTPUPYIOIINX
JaHHOE (pr3HYecKoe SIBICHUE;

pacrno3HaBaTh IPOSBICHUE U3yUEHHBIX (PU3MUECKUX SBJICHUM B OKpYXKarolieM MUpe (B TOM
yucie (usnueckue siBIEHUS B NMPHUPOJE: NPUWIMBBI M OTJIUBBL, ABMKeHHE I1aHeT CoHEeuHOU
CUCTEMBI, PEAKTHUBHOE JIBU)KEHUE >KHUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB >KHBOTHBIMHU,
3eMJIETPSICEHHE, CEHCMUYECKUE BOJIHBI, IlyHAMH, 3XO0, [IBETA TEJI, ONTUYECKUE SIBIICHUS B IPUPOJE,
Ouojoruueckoe AeMcTBHE BHUAMMOIO, YJIbTPa(HOIETOBOrO M PEHTIC€HOBCKOIO H3JIy4YEHUH,
€CTEeCTBEHHBIN pPaJOaKTUBHBIN (POH, KOCMUUYECKHE JTyUH, paAMOaKTUBHOE U3Ty4EeHUE IPUPOIHBIX
MUHEPAJIOB, JEHCTBUE paJUOAKTHBHBIX M3IYYEHHH Ha OpraHU3M 4YeJoBeKa), IpPH 3TOM
NEePeBOJIUTh NPAKTUUYECKYIO 33a/auy B yUeOHYIO, BBIJICNATh CYIIECTBEHHbIE CBOICTBA (IIPU3HAKM)
(bu3NYECKUX SIBICHUH;

OIMCHIBaTh M3YYECHHBbIE CBOWCTBA TNl U (PU3MUECKUE SBICHMSA, MCIIONB3YsS (pU3HUecKue
BEJIMYMHBI (CpeAHsIsl U MTHOBEHHAsl CKOPOCTh Tejla IPU HEPAaBHOMEPHOM JBM)KEHUHU, YCKOPEHUE,
NEpEMELIEHHE, ITyTh, YIJI0Bas CKOPOCTh, CUJla TPEHUS, CUJIA YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHNE
CBOOOJHOIO TaJeHMsI, BEC Tejla, UMIYJIbC TeJla, MMIYJbC CHJIBI, MEXaHH4YecKas paboTra u
MOIIIHOCTb, IOTEHIMAJIbHAS SHEPT U TEJIA, HOIHATOrO HaJl IOBEPXHOCTHIO 3€MIIH, TIOTEHIMAIbHAS
SHEPrus CXKAaTOM MPY>KUHBI, KHHETUYECKasi YHEPIUsl, MOJIHAs MEXaHU4YecKas SHEPTrus, Mepuol U
4acToTa KosjeOaHWi, JUIMHA BOJIHBI, TPOMKOCTB 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKa3aTelb
MIPEIOMIIEHUS CPEJIbl), IPU OMMCAHUH TPABUIIBHO TPAKTOBATh (PU3NYECKHUI CMBICIT UCIIOIB3YEMBIX
BEJIMYHMH, 0003HAYCHUS U €IMHUIIBI (PU3UUECKUX BEIMYUH, HAXOIUTh (POPMYJIbI, CBSA3bIBAIOIINE
JaHHYI0 (PU3MYECKYyl0 BEIMYMHY C JAPYTMMU BEIMYMHAMHU, CTPOUTh TpapuKd H3yHYEHHBIX
3aBUCUMOCTEN (PU3HMUECKUX BEIUYHH;

XapakTepu30BaTh CBOICTBa Tell, (U3MUECKHUE SIBICHUS M MPOLECCHI, UCIOIb3YS 3aKOH
COXPAHEHHUs SHEPruH, 3aKOH BCEMHPHOIO TATOTEHMsI, NPUHLMII CYNEPIO3ULUU CHJI, TIPUHLIUI
oTHOcUTeNbHOCTH ["anmuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS
U IPEJOMJICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsiI0OBOIO M MacCOBOTO YUCEN NPU SACPHBIX



peaknMax, IpH OSTOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa W 3allUCBIBATh €O
MaTeMaTHYeCKOE BbIPaXKECHUE;

OOBSICHATH (PU3NUECKUE TPOLIECCH M CBOMCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE CUTYAIHii
IPAaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATh NMPUUUHHO-CIIEJACTBEHHBIE CBSI3H, CTPOUTH
00BsiCHEHHE U3 2—3 JIOTUYECKUX LIaroB ¢ OMOpO Ha 2—3 M3yUYCHHBIX CBOWCTBA (PH3UUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelars pacuéTHbIe 3a/1a4M (ONUPAIOIIKECS HA CUCTEMY U3 2—3 ypaBHEHHUM), UCIOJIb3Ys
3aKOHBI ¥ (POPMYJIBI, CBA3BIBAIOIME (PU3MUECKUE BETMUMHBL: HA OCHOBE aHaIM3a yCIIOBMSI 3a/1aun
3aMMChIBaTh KPAaTKOE YCJIOBUE, BBISBIISATH HEAOCTAIONIME WM MU30BITOYHBIC HaHHBIEC, BHIOMPATDH
3aKOHbl M (OpPMyJIbl, HEOOXOAMMBIE JJsI pEIIEHUs, IMPOBOAUTh pacuéTbl M OLIEHUBATh
PEATMCTUYHOCTD MOJYYSHHOTO 3HAUCHHS (PU3MUECKON BEIMYHUHBI,

pacrio3HaBaTh NPo0JIeMbl, KOTOPbIE MOXKHO PELIUTh MPH MOMOLIN (PU3NUECKUX METOJIOB,
UCIIOJIb3YSl ONUCAHUE HCCIEIOBAHUS, BBIICIATH IPOBEPSIEMOE IPEANONIOKEHUE, OLEHUBAThH
IPaBUIBHOCTh IIOPSIKA TIPOBEJEHHsS] HCCIEAO0BaHMs, Je€laTh BBIBOJAbI, HHTEPIPETUPOBATH
pe3ybTaThl HAOIIOICHUIN U OTIBITOB;

IIPOBOJIUTH OIBITHI 10 HAOIIOJEHUIO (PU3UUYECKUX SABICHUN WIN (U3NYECKUX CBOMCTB Tel
(u3yueHue BTOporo 3akoHa HplOTOHA, 3aKOHa COXpaHEHMs 3HEPIUH, 3aBHUCHUMOCTbH IEpHoia
KoJIeOaHUH NPYKUHHOI'O MAassTHUKA OT MACChl Ipy3a U KECTKOCTU NPY>KUHBI U HE3aBUCUMOCTh OT
aMILTUTYIBl MaJIbIX KOJIeOaHUH, MPSIMOJIMHEMHOE pacipoCTpaHEHUE CBETAa, PassIoKeHUE OeJIoro
CBETa B CIEKTP, U3yUEHHUE CBOMCTB M300pakeHUs B IJIOCKOM 3€pKajie U CBOWCTB M300pa)KeHUs
npeaMeTa B COOMparoei JInH3e, HaOII0IeHHE CIUTOIIHBIX M TMHEHYAThIX CIIEKTPOB U3ITYyUYCHHUS):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOIO Habopa 000py10BaHUs, OMUCHIBATE X0
OTIBITA U €TO PE3YIbTATHI, (POPMYITHPOBATH BHIBOIKI;

OPOBOJIUTH IpU HEOOXOAMMOCTH CEPHIO HPSIMBIX M3MEPEHUH, Oompenensis cpeaHee
3HAYCHHUE U3MEPSIEMOM BETUYUHBI ((DOKYCHOE PACCTOSIHUE COOMPAIOIICH TUH3bI), 000CHOBHIBATH
BBIOOp crmocoba wm3MepeHuss (M3MEPHUTEILHOTO Ipubopa); MPOBOJUTH  HCCIICIOBAHUC
3aBHCUMOCTEHN (PU3NYECKHUX BEJTHMYUH C HCIIOIB30BAHNEM MTPSIMBIX H3MEPEHHI (3aBHCUMOCTB ITyTH
OT BPEMEHHU IpU PABHOYCKOPEHHOM JBM)KEHUM O€3 HadalibHON CKOPOCTH, Mepuosa KoyieOaHui
MaTeMaTUYeCKOro MasTHHMKA OT JUIMHBI HUTH, 3aBUCHUMOCTH yTrja OTpa)X€HHsl CBeTa OT yrja
najieHus ¥ yriia npejaoMIIeHus OT yrIja MaJeHus): IUIaHUPOBaTh UCCIIEJOBAHUE, CAMOCTOSTEIbHO
coOuparh yCTaHOBKY, PUKCHPOBATH PE3YJIbTAThI OTYYEHHON 3aBUCUMOCTH (DU3HUUECKUX BETUYNH
B BUie Ta0IMIl U TpadUKOB, 1e1aTh BBIBOBI 110 pe3ybTaTaM HCCIeI0BaHUS;

MIPOBOAUTH KOCBEHHBIE U3MEPEHUS PU3NUECKUX BEIUYUH (CPEIHSS CKOPOCTh U YCKOPEHHE
TeJa IPU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOIHOTO MaIeHus, KECTKOCTD MPYKHUHBI,
KOA(Q(UIMEHT TPEHMsI CKOJIBbXKEHHUs, MeXaHudeckass paboTa M MOIIHOCTb, YacTOTa U TEPUOJ
KoJIeOaHUH MAaTEMaTHUECKOTO U PY>KHHHOTO MasITHUKOB, ONITHYECKAs CHJIa COOMPAIOLIEeH JINH3BI,
PaaMoOaKTUBHBIN (DOH): TUIAHUPOBATh U3MEPEHHUs, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITOJIHATH U3MEPEHUs, CeLysl PEeTI0KEHHON HHCTPYKIUH, BBIYUCIIATh 3HAYeHNE BETUYMHBI U
aQHAIM3UPOBATH MOJTYUYEHHBIE PE3YJIbTaThl C YUETOM 3aJJaHHON MOTPEIIHOCTH U3MEPEHUIL;

coOmoaTh MpaBWia TEXHUKUM Oe30macHOCTH Npu  pabore ¢  1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUYCHHBIX (PU3NUECKUX MOJIEIEH: MaTepralibHas TOUKa,
a0COTIOTHO TBEPAOE TEJIO, TOUEUHBIN HCTOUHUK CBETA, JIy4, TOHKAs JINH34a, IJIaHeTapHas MOJIEIb
aToOMa, HYKJIOHHasi MOJIEJIb aTOMHOT'O Spa;

XapaKkTepu30BaTh MPUHIIUIIBI AEUCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOUCTB
C OMopoil Ha uX omucaHus (B TOM 4YHCIE: CIHMJIOMETp, NATUYUKU IIOJIOKEHUS, PACCTOSHUS U
YCKOpEHHUs, pakKeTa, 5XOJIOT, OYKH, MEepHUCKoM, QoTroanmnapaT, ONTUYECKHUE CBETOBOJBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCIONb3ys 3HAHUS O CBOMCTBAaX (DHU3MUYECKHX
ABJIEHUHN 1 HEOOXO0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXE€Mbl M CXEMAaTHYHbIE PUCYHKHM H3YYEHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOTMYECKUX MTPOLIECCOB MPHU PEHICHUH YUYeOHO-TTPAKTHUECKUX
3aJa4, ONTUYECKHUE CXEMBI JUI IMOCTPOEHHS M300paXeHU B IUIOCKOM 3epKaje U coOuparomien
JMH3€; TMPHUBOJIUTH MpHUMEPHl (HAXOOUTh HMHPOpPMAIMI0O O NpHUMepax) MPaKTHYECKOrO
UCTIOJIb30BaHUS (PU3NYECKUX 3HAHUM B MOBCEAHEBHOM JKM3HU i oOecrieueHust 6€301acHOCTH



npu oOpalieHuu ¢ MpuOopaMM W TEXHHUYECKUMH YCTPOWCTBAMM, COXpPAHEHHsS 310pPOBbS U
COOIOZICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEICHUS B OKpY Kalolllel cpee;

OCYWIECTBIATH TMOUCK HWHPOpMauuu (U3MUECKOro cojaepkanuss B HTepHere,
CaMOCTOSITENILHO (POPMYITUPYS MOUCKOBBIH 3apoc, HAXOAUTh IyTH ONPEAETICHHUS I0CTOBEPHOCTH
MOJYYeHHOM nH(pOpMAIUK Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JIOTTOJTHUTEIbHBIX UCTOYHUKOB,;

UCIIOJIb30BaTh MU BBHIMOJIHEHUN YYEOHBIX 3aJaHUIl Hay4HO-TIOMYJISPHYIO JUTEpaTypy
(GU3MUeCKOro CoJepXKaHMs, CIPAaBOYHBIE MaTepHalbl, pecypcbl ceTu VHTepHeT, BIaieTh
npuéMaMyd KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKM W3 OAHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO03/1aBaTh COOCTBEHHbIE MHUCbMEHHbBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpMALIUU U3
HECKOJIbKUX HCTOYHHMKOB (DPU3MUECKOTO COACp)KaHMs, IyOJHMYHO TMPENCTaBIATh PE3YJIbTaThl
MIPOEKTHOM WJIM MCCIENOBATEIbCKOW JIEATENIBHOCTU, IPU 3TOM TI'PAMOTHO HCIIOJIb30BaTh
U3yYCHHBII MOHATUIHBIN ammapar u3y4aeMoro pasjena (pu3uKu U CONMPOBOXKIATh BHICTYIUICHUE
npe3eHTaluen ¢ yuéToM 0COOCHHOCTEHN ayAUTOPUH CBEPCTHUKOB

TEMATHYECKOE INTAHUPOBAHMUE
9 KUIACC
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HanmenoBanue paznenos u
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Pazgen 1. Mexannueckue siBJeHUS
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MexaHnyeckoe IBHIKEHHUE
H CIOCOOBI €r0 OIUCAHUS

10

MexaHnuyeckoe ABHIKEHHE.

MarepuanbHas TOUKA.
CucrteMa oTcuéra.

AHanu3 u 00CyXICHUE Pa3TUIHBIX
NPUMEPOB MEXaHHUYECKOTO
nBrkeHus. OOCYXIeHHE TPaHULl

OTHOCHTENBHOCTH MIPUMEHUMOCTH MOJICITH
MEXaHUIECKOTO «MarepranbHas Toukay. Omucanne
IBIDKEHU. PaBHOMEpHOE | MEXaHHYECKOTO IBIKEHHS
TIPSIMOJIMHEHHOE Pa3IHIHBIME crIoco0aMu
JBUXCHHE. (ypaBHeHue, TabmuMNa, rpaduk).
HepasnomepHoe AHanu3 )XKU3HEHHBIX CUTYAIIHi, B
IpSAMOJIUHEHHOE KOTOPBIX HPOSIBIIAETCS

nBikeHne. CpeqHss u
MT'HOBEHHAsl CKOPOCTh
TeJla TIPY HEPaBHOMEPHOM
JBIDKEHHUH.

OTHOCUTECJIBHOCTb MCXAHHUYCCKOTI' O
nBwxenus. HabmroneHue
MEXAaHUYECCKOTO ABMXKCHUA TECJIa
OTHOCHTEJILHO Pa3HBIX TEJT OTCUETA.

VYckopenue. CpaBHeHuE yTel U TpaeKTopui
PaBHOYyCKOpEeHHOE JIBIDKEHUS! OJTHOTO M TOTO )K€ Tela
MIPSMOJIMHEHHOE OTHOCHTEJIFHO Pa3HbIX TEN OTCUETA.
JIBHOKEHUE. Amnanus texcra ["anmunes 00

CBoboaHOE najieHue.
OmnsrTe! [anunes.
PaBHOMEpHOE ABUKEHUE
10 oKpy>kHocTU. Ilepuon
U 9acTOTa OOpaIlCHMS.
JIuneiinas u yriosas

OTHOCHTEIILHOCTH JIBH)KCHUS;
BBIIIOJIHCHUEC 3a}:[aHPII>i I10 TEKCTY
(cmbIcnoBOE uTeHue). OnpenenacHme
CpeaHEN CKOPOCTH CKOJIbKEHUS
OpycKka WiIH JBUKESHHUS [apHUKa 110
HAaKJIOHHOH TNIOCKOCTH. AHAJIN3 U

CKOPOCTH. obcyxneHune cnocoboB
LentpoctpemurenbHOe LeHTpocTpeMUTEIHHOE YCKOPCHHE
yCKOpeHHe MPHUOIMKEHHOTO OTIPEICIICHUS

MTHOBEHHOM CKOPOCTH.
OmnpeznencHue CKOPOCTH
PaBHOMEPHOTO ABIKCHHS (IIapHUKa
B )KHJIKOCTH, MOJICITH
ANEKTPUIECKOTO aBTOMOOUIIS U T.
1.). OnpeneneHue myTH,
MPOIICHHOTO 3a JaHHBIN
IIPOMEKYTOK BPEMEHHU, U CKOPOCTHU
Tena 1o TpaduKy 3aBUCHMOCTH IIyTH
PaBHOMECPHOI'O ABUKCHUA OT
BpemeHu. O0CYKICHHE BO3MOKHBIX




TIPUHIAIIOB IEHCTBHS IPHUOOPOB,
HU3MEPSIONINX CKOPOCTh
(ctmmomeTpoB). Brrauciienue myTu
1 CKOPOCTH TIPH PaBHOYCKOPEHHOM
TIPSIMOJIMHEWHOM JBIDKCHHUH Telia.
OmnpezneneHne TPOUICHHOTO MyTH U
YCKOPEHHMSI IBUKEHHS Tejla Mo
rpaduKy 3aBUCHMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBMKCHHUS TEJIa
ot BpemeHu. [IpoBepka runoTessr:
€CJI TIPH paBHOYCKOPEHHOM
IBIDKEHUN 0e3 HaYaJIbHOW CKOPOCTH
ITyTH OTHOCATCS KaK Psii HEYETHBIX
YHCETI, TO COOTBETCTBYIOIIHE
MIPOMEKYTKHA BPEMEHH OJIMHAKOBEI.
OmnpeneneHne yCKOpEHUs Tela mpu
PaBHOYCKOPEHHOM JBHXXEHHUH O
HaKJIOHHOH 1utockocTu. Vi3mepenue
MepuoJia U 4acTOThl OOpaIeHNs
Tena 1o okpyxuoctu. Onpenenenue
CKOpPOCTH PaBHOMEPHOI'O JBHIKECHUSA
TeJla 0 OKPYKHOCTH. Perenue
3aJad Ha OTpeeieHrne
KHHEMATHIECKAX XapaKTEePUCTHK
MEXaHHUYECKOTO JIBIKEHIS
pa3IMYIHbIX BUOB. Pacmo3HaBaHme
1 IPUOTIDKEHHOE ONIICAHHUE
Pa3IMIHBIX BUIOB MEXaHUIECKOTO
JIBIDKEHUS B IPUPOJIE U TEXHHUKE (Ha
puMepax cBOOOTHO MaJArOIINX
TCJI, ABUXKCHHS ) KUBOTHBIX,
HEeOECHBIX TeJl, TPAHCIIOPTHBIX
CPEJICTB U JIp.)

1.2

BzaumopeiictBue Ten
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Ilepselii 3axkoH HproTOHA.
Bropoii 3akon HeroTona.
Tperuii 3akoH HetoToHa.
[MpuHnmn cynepno3unun
CHIL.

Cuna ynpyroctu. 3akoH
I'yka. Cuna tpenus: cuia
TPEHUS CKOJIbKEHHS, CHIIa
TPEHUS MOKOsI, APYTHE
BUJIbI TPEHHUS.

Cuna TsDKeCTH M 3aKOH
BCEMHPHOTO TATOTEHUS.
YckopeHnue cBOOOTHOTO
najieHns. [{BKenune
iaHet Bokpyr ComHua.
IlepBas kocMudeckas
CKOpOCTb.

Hesecomocts 1
eperpysKu.

PaBHOBecue
MaTepHaIbHON TOUKH.
AGcomoTHO TBEpIOE
TeIo.

PaBHoOBecue TBEp10TO
TeJa C 3aKpeIuIEHHON
OCBIO BpalllCHHUS.
MOMEHT CuIBbI.

HenTp TsiKECTH

Habnronenue u o6cyxnenue
OTIBITOB C JBM)KEHUEM Tella MPU
YMCHBIICHUH BIUSHUS JPYTUX TEI,
MPETSATCTBYIOMINX JBIKCHUIO.
Ananus Texcra ["anues ¢
OTIMCAaHWEM MBICIICHHOTO
AKCIIEPUMEHTA, 00OCHOBBIBAIOIIIETO
3aKOH WHEPIINH; BBHITTOJHEHUE
3aJJaHUi TI0 TEKCTY (CMBICIIOBOE
YTEHHE).

OO6CyKaeHne BO3MOXHOCTH
BBITIOJTHEHMSI 3aKOHA MHEPITUH B
pa3JIMYHBIX CUCTEMaX OTCYETA.
Habnronenue u o0cyxenue
MEXaHUYECKUX SBICHUH,
MIPOUCXOJSIINX B CUCTEME OTCUETA
«Tenexxka» npu e€ paBHOMEPHOM
1 YCKOPEHHOM JBMKEHUU
OTHOCHTEJIbHO KaOMHETa (PH3UKH.
JlelicTBUS C BEKTOpaMHU CHUJI:
BBITIOJIHEHHUE 33JJaHUI 10 CIIOKEHUIO
Y BEIYUTAHUIO BEKTOPOB.
Habnronenune n/nnm npoBeieHNe
OTIBITOB, IEMOHCTPHUPYIOIINX
3aBUCHUMOCTb YCKOPEHHUS TeJia OT
MPHIOKEHHOW K HEMY CHJIBI U
MAacCHI TeJa.

AHanu3 1 00bsCHCHHE SBICHUHN

C UCNOJIb30BaHUEM BTOPOIrO 3aKOHA
Helotona.




Pemrenue 3amad ¢ HCIIOTB30BaHIEM
BTOpOTo 3akoHa HpioToHA U
TIpaBUJIA CIOKEHUS CHIL.
OmnpeneneHne )XECTKOCTH TPYKIHEL.
AHanu3 cuTyauui, B KOTOPBIX
HaOJIOMal0TCs yIpyTHe
nedopmanum, 1 uX 00bsICHEHHE

C MCHOJIb30BaHUEM 3aKoHa ['yka.
Pemenne 3a1a4 ¢ UCIOIb30BaHUEM
3akoHa ['yka.

HccnenoBanne 3aBUCUMOCTH CHITBI
TPEHUS CKOJBKEHUS OT CHIIBI
HOPMAJIFHOTO JIaBJICHHUSI.
O6cyxneHne pe3yIbTaToB
HCCIICTOBaHMUS.

Omnpenenerne ko3 duimenra
TPEHUS CKOJBKEHHS.

W3mepeHune CHIbI TPEHUS TTOKOSI.
Pemenne 3a1a4 ¢ UCIOIb30BaHUEM
(hOpMYJIBI IS CHITBI TPEHUS
CKOJIb>XKCHUS.

Ananus JABUXKCHMUSA TCJI TOJIBKO IIOJ
}leﬁCTBI/IeM CHIJIbI TAXKECTHU —
CcBOOOTHOTO TTAaICHHS.
OOBsCHCHNE HE3aBHCUMOCTH
YCKOpEHHSI CBOOOTHOTO MAJICHHS OT
MAacCHI Tela.

OreHKa BeTTMYUHEI CHIIBI TATOTEHUS,
JIEHCTBYIOIIEH MEXIY IBYMS
TeJlaMu

(A1t pa3HBIX Macce).

AHanu3 ABM)KEHUS HEOECHBIX Tel
oa I[eﬁCTBHeM CHJIBI TATOTCHUSA

(c ucnonbp30BaHUEM
JTOTIOTHUTEIHHBIX

HCTOYHHUKOB HH(OPMAIIHH).
Pemrenue 3amad ¢ HCmos30BaHIEM
3aKOHA BCEMUPHOTO TATOTCHUS U
(bopMymBI s pacd€Ta CHITBI
TSKECTH.

AHanu3 OpUTHHAIBHOTO TEKCTA,
OIMCHIBAIOLIETO MPOSIBICHHS 3aKOHA
BCEMUPHOTO TATOTCHUA,
BBIIIOJIHCHUEC 3a}:[aHPII>i IO TEKCTY
(CMBICIIOBOE UTEHHE).
Habnronenue u o6cyxnenue
OTIBITOB TI0 M3MCHEHUIO Beca Tela
TP YCKOPEHHOM JIBIDKCHHU.
AHanu3 ycnoBUil BOSHUKHOBEHMS
HEBECOMOCTH U MEPErpy3Ku.
Pemenne 3anau Ha onpeniesieHue
BECa TCJia B pa3/JIMYHBIX YCIOBUAX.
AHanu3 cul, IeUCTBYIONINX Ha
TeJo, MOKOAIIEeCs Ha OTope.
OnpenerneHne NEHTPA TAKECTH
Pa3JIUYHBIX TCII

1.3.

3aKOHBI COXPaHEHHUS
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HNmnyinbc Tena.
M3mMeHeHne ummyJnca.
Hmnynsc cuibl. 3akoH
COXpPaHEHHUs UMITYJIbCA.
PeaxTuBHOE nBHXKEHUE.
MexaHunueckas padboTa u
MouiHocTh. Pabora cuin
TSKECTH, YIIPYTOCTH,
TpeHusi. CBsI3b SHEPTUU U

Habnronenue n o6cyxaenue
OTIBITOB, IEMOHCTPHPYFOIINX
nepesiaqy UMITYJIbCa TIPH
B3aUMOJICHICTBUU Te1, 3aKOH
COXpaHEHHMs UMITYJIbca MpH
a0COJIFOTHO YIIPYTOM H HEYIPYIroOM
B3aUMOJICHICTBHU TEIL.

AHanu3 cuTyaluii B OKpyxaroei
KM3HU C MCIOIb30BAHNEM 3aKOHA




paboTsl. [ToTeHnanbpHas
SHEPrHsl TeJa, OAHATOTO
HaJl TIOBEPXHOCTHIO 3€MIIH.
IlorenuunanbHas sHEpPrUs
CKaTOH NPYy>KUHBI.
Kunernueckas sneprusi.
Teopema 0 kuHeTHYECKOM
SHEPIUu.

3aKOH COXpaHEeHUs
MEXaHUYEeCKOM sHeprun

COXPaHEHH UMITYJIbCA.
Pacnio3HaBanue sBIeHUSA
PEaKTHBHOTO JBU)KEHUS B IPUPOJE
u TexHuke. [I[pumeHenne 3akona
COXPaHEHHs UMITyJIbCa I pacuéra
pe3yIbTaTOB B3aMMOJAEHCTBHS TEI
(Ha mpuMepax HeYNpyroro
B3aUMOJICIICTBUS, YIIPYTOTO
LEHTPaAIbHOT0 B3aUMOJECHCTBUS
JIByX OJJMHAKOBBIX TEJI, OJHO U3
KOTOPBIX HEMOABMXKHO). Pemenue
3a[a4 C UCIOJIb30BaHUEM 3aKOHA
COXPaHEHHs UMITYJIbCA.
Omnpeneneane pabOTHI CHITBI
YIOPYTOCTH NPH NMOIBEME TPY3a €
HCTIONB30BaHUEM HETOABHIKHOTO U
MOABIKHOTO OJI0KOB. M3MepeHue
Mo1HocTy. 3Mmepenue
MOTEHIMAIbHOI SHEPruu yIpyro
Je(OPMHUPOBAHHOMN TIPYKUHBI.
W3MmepeHue KUHETUYECKON 3HEPIUU
Tena 0 AJHMHE TOPMO3HOTO IMyTH.
OKCIIepUMEHTAIIbHOE CPaBHEHUE
HU3MEHEHHs IOTCHIIMANBHON 1
KHUHETUYECKOM SHEPTUH Tema Npu
JIBU>KEHUH 110 HAKJIOHHON
IUIOCKOCTH. DKCIIEPUMEHTAIbHAS
MPOBEPKA 3aKOHA COXPAHEHHS
MEXaHUYECKOW PHEPTUU MPH
cB0OOIHOM TajeHuH. [Ipumenenne
3aKOHA COXPAHEHUsI MEXaHUYECKOU
9HEPIruu I pacyéra
MOTEHIMAJIILHON M KHHETUYECKON
sHepruil Tena. Pemenue 3anau ¢
UCTIONIb30BaHUEM 3aKOHA
COXPaHEHHs MEXaHUYECKOW YHEPTUU

Hroro no pazneny
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Pazgen 2. MexaHu4ecKHe KoJIe0aHUsI H BOJHbI

2.1.

MexaHndeckue KoeOaHus

7

KonebarenbHoe IBIKEHHE.
OCHOBHBIC XapaKTEPUCTHKH
KoneGaHuii: mepuo,
4acToTa, aMILTUTY1a.
Maremarnyeckuii u
MPY>KWHHBIA MasTHUKH.
[IpeBpanienue sneprun
pH KoJiebaTebHOM
JIBIDKCHUU.

3aryxaromue KojaedaHusl.
BrIHyXIeHHBIE KONTEOaHUS.
Pe3onanc

HaGmronenue xone0aHuii o
IEUCTBUEM CHII TSIPKECTH U
YOpPYrocTH B 00HApYKEHHE
MOIOOHBIX KOJIEOaHUI B
OKpY’KaloIIeM MHpe.

AHanu3 KorreOaHui rpy3a Ha HUTH U
Ha nipyxwuHe. Onpe/eneHne YacTOThI
KoJIeOaHU MaTEMAaTHYECKOTO U
MPYKUHHOTO MasiTHUKOB.
Habmoaenre u o0bsicCHEHHE
SIBIICHUSI PE30HAHCA.

Hccnenosanne 3aBUCUMOCTH
nepuoja KojaebaHuii o IBeIIeHHOTO
K HUTH TPy3a OT JJTUHBI HUTH.
[IpoBepka HE3aBUCUMOCTH IEpUOJIa
KOJICOAHUH Tpy3a, MOIBEIICHHOTO K
JIEHTE, OT MacChl rpy3a.
Habnronenue u o0cyxaeHue
OIBITOB, IEMOHCTPUPYIOIINX
3aBUCUMOCTH TIEpHOIa KoJeOaHni
MPY>KUHHOTO MasTHHUKA OT MacChI
Tpy3a U )KECTKOCTH MPY>KUHBI.
[IpumeHeHne MaTEMaTHIECKOTO U
MPY>KHHHOTO MasSTHUKOB B KAYECTBE
MOJIEJIEH I ONKMCaHUs KOJeOaHui
B OKPY’KaIOIIeM MHpE.




Pemrenue 3amad, cBI3aHHBIX C
BBIYHCIICHHEM HJIH OLCHKOM
4acTOoTHI (TIeproaa) KoeOaHui
Hsmepenue yckopenust c60000H020
naoewnus

2.2 MexaHu4eckie BOIHbL. 3ByK | 8 MexaHU9YeCKHE BOJHEL. OOHapyKEeHHE U aHAITU3 BOJHOBBIX
CBolicTBa MEXaHHUECKUX ABJICHUI B OKPYKAIOIIEM MHUPE.
BoJH. IIpozioibHEe U HaGmoienne pacipocTpaHeHus
:ogjgle;mze BOJ;}II)H',,)IHHHZ‘ MPOJIOIBHBIX U MOTIEPEYHBIX BOJH
pZCHpOCT;a(ZI[; (:;m. e (Ha Mozenu) U 0OHapyKEeHUE
MeXaHIUCCKHE BOTHEL AHAJOTUYHBIX BU/IOB BOJIH
B TBEPIOM Tere, B IIPHPOJIE (3BYK, BOJIHBI HA BOJE).
celiCMHUYECKHE BOJIHBL. Brrancnenmne JJIMHBI BOJIHBI 1
3Byk. ['poMKOCTB 3ByKa U CKOPOCTH PacTpOCTPAHEHUS
BBICOTA TOHA. 3BYKOBBIX BOJTH.

Orpaxenue 3Byka. DKCIIEPHMEHTAIBHOE OIIPEIEIICHHE

Wuppassyx 1 yeTpassyk TPaHHUIT YaCTOTHI CIBIITHMBIX
3BYKOBBIX KOJICOaHUH.
HaGmonenue 3aBUCHMOCTH BBICOTHI
3ByKa OT YacTOTHI (B TOM 4HCIIE, C
UCIIOJIb30BAaHUEM MY3BIKAIBHBIX
HHCTPYMEHTOB).
HaGmonenue u o0bsicHeHne
SIBJICHUSI aKyCTHYECKOTO PEe30HaHCa.
AHanu3 OpUrHHAIBHOTO TEKCTa,
MOCBSIIEHHOTO MCIONB30BAHUIO
3ByKa (WJIH yIBTPa3ByKa)
B TEXHUKE (3XOJOKalHs, yIbTpa3ByK
B MEIHILMHE U Jp.); BHIIIOIHEHNE
3aJaHUH 10 TEKCTY (CMBICIOBOE
YTEHHE)

HUtoro no pazneny 15

Pazned 3. Di1eKTpOMarHuTHOE 1M0JIe U YJ1eKTPOMATHUTHBIE BOJIHBI

3.1 DJIEeKTPOMarHuTHOE 6 DNeKTpOMarHuTHOE ToJIe. IMocTpoeHue paccy ICHHH,
1oJie u OJeKTPOMarHUTHBIE BOJTHBIL. 00OCHOBBIBAIOIINX B3aHMOCBSI3b
SJICKTPOMATrHUTHBIE Croiictea SIIEKTPUYECKOTO ¥ MATHUTHOTO
BOJIHBI DJICKTPOMArHuTHBIX BOJIH. ~
U_[Kaﬂr; 3JICKTPOMAarHuTHBIX MOJICH.
Boui. VICTob3oBanme SKCEIepHMeHTanLHoe HA3y4YECHHE
SIEKTPOMATHHTHEIX BOJH CBOWCTB 2JIEKTPOMAarHUTHBIX BOJIH
JUTS COTOBOI CBA3M. (B TOM YHCIIE C IIOMOIIBIO
DJIeKTpOMarHuTHas npupoia MOOUIILHOTO TCHC(I)OHa)
cBeTa. AHanu3 peHTTeHOBCKUX CHUMKOB
CKopocTh cBeTA. YeJI0BEUYECKOT0 OpraHru3ma.
BoxroBeie cBoiicTBa cBeTa AHanmu3 TeKCTOB, OMUCHIBAIOIINX
MPOSIBJICHUS 3JI€KTPOMArHUTHOTO
W3JIy4EHUS B IPUPOJIE: KUBbIE
OpTaHU3MBI, U3yUeHUs] HEOECHBIX
Te (CMBICIIOBOE UTCHHUE).
Pacnio3naBanue u ananus
Pa3IUYHBIX MPUMEHEHUH
3JIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE.
N3yyeHue BOIHOBBIX CBOICTB CBETA.
Pemenue 3ama4 ¢ MCMOIb30BaHUEM
(dbopMyIT I CKOPOCTH
3JIEKTPOMArHUTHBIX BOJIH, JITUHBI
BOJIHBI M YaCTOTHI CBETa
HUroro mo paszaeny 6
Pasnen 4. CBeToBbI€E SIBJICHHS
4.1 3aKoHbBI 6 Jly4eBas MozelNb cBETA. HabmnroieHre onsITOB,

pacnpocTpaHeHus
cBera

HcToynuku cBera.
[Tpsmonuueiinoe
pacnpocTpaHeHHe CBeTa.
3armenust Conana u JIyHBL

JIEMOHCTPHUPYIOLIUX
SIBIICHUE MPSIMOJIUHEHHOTrO
pacnpocTpaHEeHUs CBETa
(BO3HMKHOBEHME TEHU U MOJYTEHN),




Ortpaxenue csera. [lnockoe
3epKaJo.

3aKOH OTpaKEHUsI CBETA.
[Ipenomiienue cBeta. 3aKoH
MPEJIOMIICHHS CBETA.
TlonHoe

BHYTPEHHEE OTPAXKCHUE
CBeTA.

Hcnons3oBanue

TOJIHOTO BHYTPEHHETO
OTpa)XCHUS B ONITUYECKUX
CBETOBOJIAX.

1 UX HHTEPIIPETAIH C
WCTIONB30BaHUEM MOHATH
CBETOBOTO Jy4a.

OOBsICHEHHE U MOJISITMPOBAHME
COJTHEYHOTO ¥ IYHHOTO 3aTMCHUH.
HccnenoBanne 3aBUCUMOCTH yTIia
OTpaXKCHUsI CBETOBOTO JIy4a OT yriia
MaJICHUsI.

W3ydenue cBOWCTB N300paKCHUS B
TUIOCKOM 3epKalie.

Habnronenue u 00bSICHEHHE OMBITOB
IO TIOTYYCHUIO N300paKeHUH B
BOTHYTOM U BBIITYKJIOM 3€pKaJax.
HaoGmronenue n 00bsICHEHHE OIBITOB
IO TIPEJIOMIICHUIO CBETa Ha TpaHHIIe
Pa3IMYIHBIX Cpel, B TOM JHUCIIe
OTIBITOB C MTOJTHBIM BHYTPEHHUM
OTpaKCHHEM.

HccnenoBanue 3aBUCIMOCTH yTJia
MPEJIOMIICHUS OT yIjia MaJCHUs
CBETOBOTO JIy4a Ha TPaHUIIC
«BO3IIyX—CTEKIIO».

Pacno3naBanue sBneHuit
OTpaKEHUSI U TPEIOMIICHHSI CBETA B
MTOBCEIHEBHOM KI3HM.

AHanu3 1 00BbSCHCHHE SBICHUS
ONITUYECKOTO MUPAXKa.

Pemrenue 3amad ¢ ucmonp30BaHEEM
3aKOHOB OTPKEHHS U TIPEITOMIICHHS
CBeTa

4.2 | JIMH3BI ¥ ONTHYECKHE 6 JIunza. Xon Jiydeil B iMH3e. [Momyyenue uzobpakeHuii ¢
IpuOOpBI Onruueckas cHCTeMa HOMOIIBIO COOUparoIeil 1
¢doroanmapara, MUKPOCKOIIa paccenBaroLLeH JIMH3.
u Teneckona. I'na3s kak Onpesenenne $OKyCHOTO
OIITHYECKaA CUCTEMA. v
BiM30pykocTh 1 PAcCTOAHHS 1 ONTHYECKOH CHIIbL
NIATBHO30PKOCTH cobuparomieit JIMH3EI.
AHanu3 ycTpoicTBa U IpUHLIKIIA
JIEHCTBUS HEKOTOPBIX ONTUYECKUX
npuOOpoB: poToamnmapara,
MUKPOCKOIIA, TEIECKOIA.
W3zydenne mojenu riasa Kak
ONTHUYECKOH cuCTeMbl. AHaIN3
SIBIIGHUH OJU30PYKOCTH
U aNbHO30PKOCTH, IPHUHITHIIA
JICHCTBUS OUKOB
4.3 Pa3nosxenue 6enoro 3 Pa3noxenue 6enoro csera HabGntonenue pasnoxxeHus 6€10ro
CB€Ta B CIICKTP B CIICKTpP. OmnbiTel HEIOTOHA. CBETa B CHeKTp.
Criokenue CrieKTpaTbHbIX HaGutoneHue 1 00bSICHEHUE OTIBITOB
LBETOB. TIO TIOJTy4YEeHHUIO OEJIoro cBeTa npu
I[I/ICHepCI/ISI CBCTa
CJI0’KEHUH CBETA Pa3HbIX I[BETOB.
[TpoBenenue u 0OBSICHEHNE OTIBITOB
IO BOCTIPHSTHUIO [IBETA IPEAMETOB
IIpU UX HaOJIOJICHUH Yepes3
I[BETOBBIE (DMIIBTPHI (IIBETHBIC OUKH)
HUroro mo paznery 15
Pa3snes S. KBaHToBbIe sIBJIeHHSsI
51 Hcnyckanue u 4 OmiThl Pesepdopra u O6cy)1<)1e1.me LEJIX OIIBITOB

IMOTJIOICHUE CBETA
aToOMOM

IUIaHeTapHast MOJIeNIb aTOMa.
Mopnens atoma bopa.
Hcmyckanue 1 OTJIOMEHNE
CBETa aTOMOM.

KsanTsl.

JIuHeiuaTble CIEKTPHI

Peszepdopna no ucciaenoBanuio
aTOMOB, BBIJIBH)KEHHE TUIIOTE3 O
BO3MOJKHBIX PE3YJIbTAaTaX OIBITOB
B 3aBUCUMOCTH OT
MPEIoNIaraeMoro CTpOeHHUs
cBeTa aTOMOM. KBaHTHI.
JIuHeltuaThle CIEKTPHI




aTOMOB, (hOpPMYJIPOBAHUE BHIBOIOB
U3 PE3yIbTAaTOB OIBITOB.
OO6CcyKaeHne MPOTUBOPEUHI
IJIAHETapHOM MOJIETT aToMa 1
OCHOBAHHH JIJISl THITIOTE3HI

Bopa o cranmonapHsIX opOuTax
JJICKTPOHOB.

HabnroeHue CIUTOIIHBIX U
JIMHEHYATHIX CTICKTPOB U3TyUCHUS
Pa3IMYHBIX BEIICCTB.

OOBACHCHHE IMHEHYATHIX CIIEKTPOB
W3ITYYCHUS

5.2 CrpoeHue aTOMHOTO sijipa 6 PagnoakTuBHOCTE. Anbda-, O6cyxaeHne BO3MOKHBIX THIIOTES3 O
Oera- 1 raMMa-MU3ITydeHHUs. MOJIENAX CTPOEHHUS Spa.
Ctpoenne aTOMHOTO A1pa. OrmpezienieHne cocTara sijep 1o
HykotonHas mMoziens 3a/IaHHBIM MACCOBBIM H 3apATOBBIM
ATOMHOTO SI/Ipa.
T30 TOMbL YpCcIaM U TI0 H(jHO)I(eHI/IIO B
Pa/HOAKTHBHbIE NEPUOANYECKON CUCTEME
npeppamienus. [lepuon SNEMCHTOB.
0JIypaciaja aTOMHEIX siiep | AHAIM3 H3MEHCHHS COCTaBa Apa 1
€ro MOJIOKEHUS B IEPUOINYECKOM
CHUCTEME MPH 0-PAJAUOAKTUBHOCTH.
HccnenoBaHue TpeKOB 0-4acTHI] IO
TOTOBBIM (hoTOrpadusiM.
OO0HapyXeHHE U U3MEPEHUC
paanuamoHHOTO (OHA C TOMOIIBIO
JI03UMETPA, OLIEHKA €ro
WHTEHCUBHOCTH.
AHann3 OMOJIOTHYECKHUX
H3MCHEHHI,
MIPOUCXOJSIINX TO]] IEHCTBUEM
PaAMOAKTUBHBIX U3ITyUEHUH.
Hcnonb30BaHue pauOaKTUBHBIX
W3ITyYEHUH B MEIMIIMHE
5.3 SnepHble peakuuu 7 SnepHble peakuuu. 3aKOHbBI Peurenue 3a1a4 ¢ UCIOIB30BaHUEM
COXpaHCHU 3apsA10BOTO 1 3aKOHOB COXPaHEHHS MaCCOBBIX U
MACCOBOTO YHCEN. IHEPrHst 3apAMOBBIX YHCEN Ha OTpe/IeIeHre
CBSI3M aTOMHBIX s7iep. CBs3b PE3YJIBTATOB ANEPHBIX PEAKLIHUIL;
MAacCChl M1 DHEPIruu. PeaKHI/H/I
O —— aHaJu3 BO3MOKHOCTH I/IJ'IE/I
Wcrounmu sneprin Conmmma | HEBOSMOKHOCTH 5/IEPHOH peaKiu.
1 3BE3L, OueHka >HepruM CBsI3U SAEp C
ﬂﬂep]{a;{ SHEpreTHKa. HUCIIOJIb30BAHUEM q)OpMyJ'IBI
JlelicTBUS palOaKTUBHBIX DiHIITEHHA.
U3IyYEHUH Ha XKHUBbIE OO6cyXxaeHne IepCIeKTHB
OpTaHH3MbL HCIOJI30BAHUS YIIPABISIEMOTO
TEPMOSIIEPHOTO CUHTE3A.
O6cyxneHne IpeuMyIIecTB U
9KOJIOTHYECKUX MPoOIIeM,
CBSI3aHHBIX C SAEPHOM SHEPTETUKON
Hroro no pasaeny 17
[MoBTOpUTENHEHO-0000MIIAIOIIII MOTYITE

[ToBTOpeHue u
00001Eene
coJiep)KaHus Kypca
¢busuku 3a 7-9 KiIacchl

9

CucremaTu3anus u
00001IeHe TIPEIMETHOTO
COJICPKAHUS U OIBITA
JIEATENLHOCTH,
npHOOPETEHHOTO

IpH U3YYEHHHU BCETO Kypca
(hU3UKU OCHOBHOTO 00IIET0O
o0Opa3oBaHHs.

[MonroroBka k OCHOBHOMY
rOCyJJapCTBEHHOMY
9K3aMeHy 1o (H3HKe

U1 00ydJaromuxcs,
BBIOPABIINX ITOT YUEOHBIH
npeaMeT

BrimonHeHne yueOHBIX 3a1aHui,
TpeOYOMNX IEMOHCTPAIIUI
KOMITETEHTHOCTEH,
XapaKTEePU3YIOIIX
€CTECTBEHHOHAYYHYIO TPAMOTHOCTb:
— MPUMEHEHUs MOJTyYCeHHBIX 3HaHUH
JUTSI HAY9HOTO OOBSICHEHUS
(u3HYeCKUX SIBICHUN B
OKpYJKarouleil npupozae,

B [TIOBCEIHEBHOM JKHU3HU U
BBISIBIICHUSI (DH3HYECKIX OCHOB psizia
COBPEMEHHBIX TEXHOJIOTHIA;

— MPUMEHEHHUs] OCBOCHHBIX




3aKOHOMEPHOCTEM.

Kypca (QU3UKH.

JKCIIEPUMEHTATHHBIX YMEHUH
JUTSI ICCTIeTOBaHMUs (PU3HMUECKUX
SIBJICHUH, B TOM YHCIIC ISt
MIPOBEPKHU THIIOTE3 U BBISIBICHUS

Pemenne pacuéTHeIX 3aa4, B TOM
qycie MpeaoIararonux
UCIIOJNIb30BaHUE (PU3UIECKUX
MoJjiesiell U OCHOBAHHBIX Ha
COJIepXKAHUU Pa3IMYHBIX Pa3/ieTIoB

BermoaHeHe U 3anTa TPYHIIOBBIX
WJIN WHANBUYaIbHBIX IPOEKTOB,
CBSI3aHHBIX C COZIEPXKAHUEM Kypca

bu3uKH
HUtoro mo pazaeny 9
O01ee KOIMYECTBO YacoB IO 102
nporpamMmme.
DOU3UKA, 9 KIIACC
2023-2024 YYEBHBIN 'O/
TEMATHUHYECKOE IIVIAHUPOBAHUE
YYEBHOI'O MATEPHAJIA
Homepa IlnanoBbIe
YPOKOB HaumeHnoBaHue rjiaB u TeM (KOJIH4YeCTBO YACOB) CPOKH

I'naBa 1. 3akoHbl B3auMO/IeiicTBUSI U ABM:KeHUs TeJ. (40 yacoB)

1 Unerpykrax «[IpaBuia TeXHUKHM 0€3011aCHOCTH Ha ypoKax (pU3UKI» 04-08.09.2023
1.MarepuasipHas Touka. Cucrema oTcuera.
2 2. [Tepememenne 04-08.09.2023
3 3-4. OnpeneneHne KOOPAMHATHI JBIKYIIIETOCS TEJa. 04-08.09.2023
[Nepemenienue npu NPSIMOIMHEHHOM PaBHOMEPHOM JIBIKCHHN.
4 5. IlpsimonuHelHOE paBHOYCKOPEHHOE ABMKEHUE. Y CKOpPEHHE. 11-15.09.2023
5 6. CKOpOCTh IPSIMOJIMHEHHOTO PaBHOYCKOPEHHOTO JIBIkeHus. [ paduk ckopocTu. 11-15.09.2023
6 Pemenue 3agau o teme «Yckopenue. [IpsmonuHeiiHOe paBHOYCKOPEHHOE IBUXKEHHE. Y CKOPEHUE) 11-15.09.2023
7 7. IlepeMernieHue Tena Npu NPsIMOJIMHEHOM paBHOYCKOPCHHOM JBUIKEHHUH. 18-22.09.2023
8 8. [lepemerienune Tea npy NPsIMOIMHEHHOM PaBHOYCKOPEHHOM JBH)KEHHUH 0€3 HayaibHOI CKOPOCTH. 18-22.09.2023
9 JlaboparopHas pabota Ne 1 «/ccnenoBanie paBHOYCKOPEHHOTO IBIDKEHHS 0€3 HaYalIbHO# CKOPOCTIH» 18-22.09.2023
10 Pemenue 3anau no Teme «IIpsmonuHeliHoe paBHOYCKOPEHHOE JBUXKCHUE) 25-29.09.2023
11 9. OTHOCHUTENBHOCTH JIBUKEHHS. 25-29.09.2023
12 10. Mueprmansable cucteMsl otcdera. I1epBerit 3akoH HeloToHa. 25-29.09.2023
13 11. Bropoit 3akon HeioToHa. 02-06.10.2023
14 Pemenue 3anau no Teme «Bropoii 3akon HeroToHa» 02-06.10.2023
15 12. Tperwmii 3akoH HproToHA. 02-06.10.2023
16 Pemenue 3agay no reme «3akoHbl HbroTOHAY 16-20.10.2023
17 13. CBoGosiHOE NaICHHE TEl. 16-20.10.2023
18 JlaGopatoprast pabora Ne 2 «/3mepeHne yCKOpeHHUs! CBOOOTHOTO MaeHIsD) 16-20.10.2023
19 14. JIBmkeHue Tena, OpOIMEHHOTO BEPTHKAIBHO BBepX. HeBecoMocTh 23-27.10.2023
20 Perenne 3aau o teme «CBoOogHOE MasieHne Tedl. J{BIKeHHE Tena, OpOIIeHHOTO BepTHKAIbHO BBepx» | 23-27.10.2023
21 15,16. 3aK0oH BCEMUPHOT'O TATOTEHUSL. 23-27.10.2023
YckopeHue cBoOOIHOrO naieHus Ha 3emiie U Apyrux HebecHbIx Tenax. OTkpeiThe miaHeTsl HenTyH.
22 Pemrenvie 3a1a4 1o TeMe «3aKOH BCEMHUPHOTO TSTOTCHHUS 30-03.11.2023
23 17. Cuna ynpyrocTi. 30-03.11.2023
24 18. Cuna Tpenus 30-03.11.2023
25 Pemenue 3agay no reme «Cuiia ypyrocTu U Cujia TpEHHs» 07-10.11.2023
26 [TpoBepounas paboTa 3a 1 TpumecTp. OTKPHITHIN TeCT.
27 19. IIpsMonHEHHOE U KPUBOJIMHEITHOE IBIKCHUE 07-10.11.2023
28 20. JIBrKeHue 110 OKPY)KHOCTH C MIOCTOSTHHOM 10 MOJIYJIIO CKOPOCTEIO. 07-10.11.2023
29 21. MckycCTBEHHBIE CITYTHUKH 3EMIIH. 13-17.11.2023
30 Pemrenne 3a1a4 o TeMe «JIBIKEHHUE Tela 0 OKPYKHOCTH 13-17.11.2023
31 22. mnynsc Tena. 3aKOH COXPaHEHUS HMITYJIbCa. 13-17.11.2023




32

23. PeakTuBHOE IBHKEHHE. PakeTsl.

27-01.12.2023

33 24. PaboTa cuiisl 27-01.12.2023
34 Pemenue 3a/1au 1o TeMe «3aKOH COXpaHEHHMs! HMITyJbca. PaboTa crimbn) 27-01.12.2023
35 25. TloTeHIMaIbHAs 1 KHHETHYCCKAs DHEPTHsI 04-08.12.2023
36 26. 3aKOH COXpaHECHHUS] MEXaHUUECKON SHEPTUH 04-08.12.2023
37 Pemenue 3a1a4 o TeMe «3aKOH COXpaHEHUs] MEXaHUYECKOM SHEPrum» 04-08.12.2023
38 [loBTropenue u 0000IICHUE TIaBbl «3aKOHBI B3aUMOJICHCTBHS U IBIKCHHS TEIDY 11-15.12.2023
39 Pemenne 3aga4 no TeMe «3aKOHBI B3aUMOJICHCTBUS M IBHKCHHUS TCID) 11-15.12.2023
40 KontponbHast pabota 1o TeMe «3aKOHBI B3aUMOACHCTBHUS M ABHKCHHUS TEIDY 11-15.12.2023
I'n1aBa 2. MexaHnyeckue KoJieOaHus U BOJIHBI. 3BYK. (15 yacoB)
41 27. KonebarenpHble amkeHus. CBobonnsle koneOanus. KonebarensHsle cucTeMbl. MasTHHK. 18-22.12.2023
42 28. BenmuuHEI, XapakTepH3yonye KojaedaTeIbHoe IBIKEHHE. 18-22.12.2023
43 JlaGopatopnas pabota Ne 3 «lcciemoBaHue 3aBUCHMOCTH ITEPHO/IA X YACTOTHI CBOOOIHBIX KoJieOaHMi 18-22.12.2023
HUTSHOTO MasiTHUKA OT €r0 [UTHHBD)
44 29. T'apMoOHHYECKHE KOJIeOaHUsI. 25-29.12.2023
45 30. 3aryxaromrue Kojaebanus. BeIHYKICHHBIC KOICOaHUsL. 25-29.12.2023
46 31. Pe3onanc. 25-29.12.2023
47 32. Pacipoctpanenue konebanuii B cpee. BosHbL. 08-12.01.2024
48 33. Jlnuna BosiHBL. CKOPOCTH pacnpoCcTpaHeHuUs BOJIH. 08-12.01.2024
49 34. UctouHnKkH 3ByKa. 3BYKOBEIC KOJICOAHHSI. 08-12.01.2024
50 35. BeicoTa, TeMOp ¥ IPOMKOCTH 3BYKa 15-19.01.2024
51 36. PactipocTpaHeHue 3ByKa. 3BYKOBBIC BOJIHBL. 15-19.01.2024
52 37. Orpaxkenue 3ByKa. 3BYKOBOM PE30HAHC. 15-19.01.2024
53 [MoBTOpeHnune n oboduIeHNe r1aBbl «MexaHHdecKHe KOIeOaHus M BOIHBL. 3BYK» 22-26.01.2024
54 Permienvie 3a1au mo TeMe «MexaHHUUCCKHE KOJIcOaHHsl M BOJHBIL. 3BYK» 22-26.01.2024
55 KonrponbHast pabora mo Teme «MexaHnIecKue KoJeOaHus U BOJHBL 3BYK» 22-26.01.2024
I'naBa 3. DyekTpoMarHuTHoe noJe (21 yac)
56 38, 39. MaruuTHOe moje. Hampasienue TOKa U HanpaBJieHHe JUHUHA er0 MATHATHOTO TOJISL. 29-02.02.2024
57 40. O0Hapy>KeHHe MarHUTHOTO TOJIS 110 ero ASHCTBHIO Ha dJIeKTpHUYecKui ToK. [1paBmito 1eBoi pyKu. 29-02.02.2024
58 41. MaayKiusi MarHUTHOTO TIOJISL. 29-02.02.2024
59 42. MarHuTHbIH IOTOK. 06-09.02.2024
60 IIpoBepounas paboTa 3a 2 TpuMectp. OTKPBITHIA TECT. 06-09.02.2024
61 43. SIBneHue AIIeKTPOMArHUTHOW HHAYKLUH. 06-09.02.2024
JlaboparopHas padota Ne 4 «/3yueHue sIBICHUS JICKTPOMArHUTHOW HHTYKITHID
62 44. HanpasieHue HHAYKIHMOHHOTrOo Toka. [IpaBuio JleHua. 12-16.02.2024
63 45. SlBneHne caMOUWHIYKIHH. 12-16.02.2024
64 46. ITonyyeHune U mepegada MePEMEHHOTO IIEKTPHUECKOro Toka. TpaHchopmaTop. 12-16.02.2024
65 47. DneKTpOMarHUTHOE TI0JIE. 26-01.03.2024
66 48. DJIeKTpOMarHUTHbIE BOJIHBI 26-01.03.2024
67 49. KonebarenbHblit KOHTYp. [ToaydeHHe 2IeKTPOMATHUTHBIX KOJICOAaHHIA. 26-01.03.2024
68 50. [TpuHIHIEL PagHOCBI3H U TEICBUICHHS. 04-07.03.2024
69 52. DaekTpoMarHuTHas IpUpPOJIa CBETA. 04-07.03.2024
70 53. lpenomsnenune cBeta. DU3NUECKUIA CMBICI ITOKA3ATENs IPEIOMIICHHS. 04-07.03.2024
71 54. Nucnepcus ceeta. [[Bera Tem. 11-15.03.2024
72 55. TUIbl ONTHYECKUX CHEKTPOB. 11-15.03.2024
JlaboparopHast pabota Ne 5 «HabmroieHre CIUIOMHOTO M TMHEHYATHIX CIIEKTPOB HUCITY CKaHH)
73 56. [oryonieHne U NCIyCKaHHUE CBETa aTOMaMH. [IponcxoxIeHHe JINHEHYaThIX CIIEKTPOB. 11-15.03.2024
74 [loBroperne u 0600IEHNE TIIABBI « DIEKTPOMATHUTHOE MOJIE» 18-22.03.2024
75 Pemenue 3a1a4 o TeMe «IEeKTPOMAarHUTHOE MOJIe» 18-22.03.2024
76 KonTtpospHas pabora mo Teme «JIeKTpOMarHuTHOE TOJIe) 18-22.03.2024
I'naBa 4. CTpoeHHe aTOMAa H aTOMHOTO sigpa. UcnoJib30BaHue YHeprun aTOHBIX siep. (17 yac)
77 57. PagnoakTUBHOCTL. MOJIENIM AaTOMOB 25-29.03.2024
78 58. PainoakTHBHBIC MTPEBPAIICHUs ATOMHBIX sIEP. 25-29.03.2024
79 59. DKcnepuMeHTaIbHbIE METO/Ibl HCCIEJOBAHNS YAaCTHIL. 25-29.03.2024
80 JlaGopatopnast pabota Ne 6 «/3MepeHne eCTeCTBEHHOTO paHallMOHHOTO (h)OHA JTO3HUMETPOM) 01-05.04.2024
81 60. OTKpBITHE IPOTOHA U HEHTPOHA 01-05.04.2024
82 61. CocTaB aTOMHOTO si/ipa. SIiepHBIe CHIIBL. 01-05.04.2024
83 62. Dueprus cBsi3u. JlehekT Macchl. 15-19.04.2024
84 63. [lenenue saep ypaHa. Llennas peakuus. 15-19.04.2024
JlaGoparopuast pabora Ne 7 «3ydeHwne [iefeHus siipa aroMa ypada 1o ¢gororpaduu TpekoB»
85 64 .S nepHsrit peakrop. [IpeobpazoBaHne BHYTpEeHHEN SHEPTHU aTOMHBIX SIJIEP B SJIEKTPUIECKYTO 15-19.04.2024
SHEPTHIO
86 65. ATOMHasl SJHEpreTHKA. 22-26.04.2024
87 66. buosoruueckoe BO3eicTBHE paaralii. 3aKOH paJIMOaKTHBHOIO pacnaia. 22-26.04.2024
88 67. TepmosimepHas peakuusi. DJIeMEHTapPHbIEC YaCTUIBl. AHTHYACTHIIBL. 22-26.04.2024
89 67. TepmosimepHas peakuusi. DJIeMEHTapHbIEC YaCTUIB. AHTHYACTHIIBL. 29-30.04.2024
90 JlaGopatopnast pabota Ne 8 «/3ydeHne TpekoB 3apsHKEHHBIX YaCTHIL ITO TOTOBEIM (hoTorpadusiv 29-30.04.2024
91 [ToBTOpeHune u 0600IIeHHe MaTepuaiia o Teme «CTpoeHre atoma simpa. Mcnonbp30BaHue SHEPTUH 29-30.04.2024

sLaep»




92 Pemenue 3aau o Teme «CTpoeHHe aToMa M aTOMHOTO siipa. Vicrions3oBaHue sHepruu atoMHEIX siaep» | 06-08.05.2024
93 KontponsHas padora «CrpoeHre aToMa B aTOMHOTO siipa. Vicrionp30BaHue SHEPTUH aTOMHBIX sSAEp» 06-08.05.2024
I'naBa 5. IloBTOpuTeIbHO-00001IaI0IMIT MOAYIb (9 YacoB)

94 ITosropenue. [lepBoHaYANbHBIC CBEACHHUS O CTPOCHHH BEIICCTBA. 06-08.05.2024
95 IToBropenne. MeXaHUYECKHE SBICHUSL. 13-17.05.2024
96 IToBTOopeHue. DIEKTPOMAarHUTHOE MOJIE U 3JIEKTPOMArHUTHBIC BOJIHBL. 13-17.05.2024
97 [ToBropenue. CBeTOBBIE SIBICHUS. 13-17.05.2024
98 [ToBropenue. KBaHTOBBIE SIBICHHUS. 20-24.05.2024
99 HTorosast KOHTpOIbHas paboTa xa Kypc pusuku 7-9 KmaccoB 20-24.05.2024
100 O6o6marommuit ypox. 20-24.05.2024
101 Peseps

102 Peseps




		2023-09-15T14:38:20+0300
	Пауль Галина Владимировна




