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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢pu3HuKe Ha YpPOBHE OCHOBHOT'O 00IIEro 00pa30BaHus COCTaBJICHA Ha
OCHOBE TIOJIOKEHUHN U TpeOOBaHUM K pe3yIbTaTaM OCBOEHHUS Ha 0A30BOM YPOBHE OCHOBHOM
oOpazoBarenbHO nporpammsbl, ipeacTaBieHHbIX B DI'OC OO0, a Takxke ¢ yuéTom
(benepanbHO paboueii mporpaMmsbl BociuTanusi 1 KoHieniuu npenoaaBanus y4eOHOTo
npeamera «Dusnkay.

Copepxanue mnporpamMmbl 1o  (U3MKE  HampaBlIeHO Ha  (OpPMHUPOBAHHE
€CTECTBEHHOHAYYHOU I'PaMOTHOCTH OOYyYaroIMXCS M OpPraHU3alMi0 MU3ydYeHUs (U3UKU Ha
JesITENIbHOCTHOM ocHOBe. B mporpamme no ¢u3uke y4UTHIBAIOTCS BO3MOKHOCTH Yy4eOHOTO
npeamera B peanuzanuu TpedoBaHuit ®I'OC OOO kK MIaHUPYEMBIM JIMYHOCTHBIM H
METanmpelIMETHbIM  pe3yJibTaraM  OOy4YeHHs, a TakkKe MEXIpPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YUEOHBIX MIPEAMETOB Ha YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHusl.

[Iporpamma 1o ¢u3uKe ycTaHaBIMBAET paclpeneseHue y4eOHOro Mmarepuana Io
rojaM oOydeHus (M0 Kjaccam), MpejiaraetT MpPUMEPHYIO IMOCIEA0BATEIbHOCTh HM3YUYEHUS
TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJACp>KaHUS M yu€Te BO3PACTHBIX
0COOEHHOCTEN 00yJarOIIUXCH.

[Iporpamma mo ¢usuke pa3paboTaHa ¢ IeJbIO OKa3aHUST METOAMYECKOW MOMOIIU
YUUTENIO B CO3JJaHUH paboyeil mporpaMMBbl 0 yueOHOMY IIPEIMETY .

du3uka SABISETCS CUCTEMOOOPA3YIOIIMM JJIi €CTECTBEHHOHAYYHBIX y4eOHBIX
MpPEeIMETOB, TOCKOJbKY (U3MYECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBICHMIA,
M3y4aeMbIX XUMUEH, OHoJI0Tuel, acTpoHOMUeH U pusmdeckoit reorpadueif, BHOCUT BKJIaJl B
€CTECTBEHHOHAYYHYIO KapTHHY MHpa, TMPEJOCTaBlisAeT Haubojee sICHble 0O0pasilbl
NPUMEHEHHUS HAy4YHOTO METOJa IO03HAHMS, TO €CTh CHoco0a MOJIy4eHHsI JOCTOBEPHBIX
3HAaHUU O MUDE.

Oana w3 TrHaBHBIX 3a4a4  (U3MUECKOro o00pa3oBaHMs B CTPYKType OOILero
o0Opa3oBaHUsi COCTOUT B (DOPMHPOBAHUHU €CTECTBEHHOHAYYHOW IPAMOTHOCTH M MHTEpeca K
HayKe Yy 00y4aroImmxcsl.

Nzyyenne ¢uzuku Ha 06a30BOM YpOBHE IMPEANONaraeT OBJIAJCHUE CIEAYIOUUMU
KOMIIETEHTHOCTSIMU, XapaKTEPHU3YIOLIMMU €CTECTBEHHOHAYUYHYIO TPaMOTHOCT:!

HAYYHO OOBSICHSTH SIBJICHUS;

OILICHUBATh ¥ MIOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIEIOBAHMUS;

UHTEPIPETUPOBATh JAHHBIE M HCIIOJIb30BATh HAy4HbIC J0KA3aTENbCTBA MJISl MOJYy4YECHHS
BBIBO/IOB.

[enn m3ydeHus U3MKH Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUsI OMPE/CICHBI B
Konnenmmuun  npenonaBanus ydebHoro mnpeamera «®Pusuka» B 00pa3oBaTENbHBIX
opranm3aiusx Poccuiickoit @enepaiuu, peam3yonuXx OCHOBHbBIE 0011e00pa3oBaTeIbHbIE
MporpaMMsbl, yTBepkAE€HHOW pemienneM Koserun MuHuCTEpCTBa  MPOCBELIECHUS
Poccwuiickoit ®enepanuu (mporokon ot 3 aexadps 2019 r. Ne [TK4BH).

Hesn u3yvyenust pu3uKu:
npuoOpeTeHrne MHTEpeca M CTPEMIICHUS O0YyYaromuXxcs K HAyYHOMY H3YyUEHHUIO MPHUPOJIBI,
pa3BUTHE UX UHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEJICTABIEHWH O HAyYHOM METOA€ TO3HaHus U (GOpMHUpPOBaHHE
HCCIIEI0BATENBCKOI0 OTHOIIEHUS K OKPY>KAIOIIHUM SIBJICHUSM;

(dbopMHUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3Y4YEHHS OCHOB CTPOCHHS
MaTepuu M (PyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;



(hopMUpOBaHHUE MIPEICTABIECHUN O POJIU (PU3UKHU JUIsl Pa3BUTHA APYTUX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHIA;
pa3BUTHE TMPEACTABICHUA O BO3MOXKHBIX cdepax Oyayuieil npogeccuoHaTbHON
NESITEIbBHOCTH, CBSI3AHHOM C (DPM3MKOW, MOATOTOBKA K JaJbHEHIIEMY OOYYEHHIO B ITOM
HaIpaBJICHUH.

JlocTrkeHue 3THX Leled mporpamMmbl 1o (HU3MKE Ha YpOBHE OCHOBHOI'O OOILEro
oOpa3zoBaHusi 00€CTICUNBACTCS PEIICHUEM CIEAYIONINX 3a/4a4:
MpUOOpETEHNE 3HAHUM O JUCKPETHOM CTPOEHUHU BEIECTBA, O MEXAaHUYECKHUX, TEIIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHUSX;
MpUOOPETEHNE YMEHUN OMHUCHIBATH U OOBSCHATH (PU3HUECKHUE SIBJICHHS C UCIOJIb30BAHUEM
MOJYYEHHBIX 3HAHUM;
OCBOCHHE METOJIOB PpELIEHUs NPOCTEHIIMX pacy€THBIX 3aJad C HCIOJIb30BAaHUEM
(bu3nUecKux MojIesell, TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/ay;
pa3BUTHE YMEHHUI HaONI0aTh MPHUPOAHBIE SIBICHHUSI U BBIIOJHATH OMBITHI, JJAOOpATOPHBIE
paboThl M SKCIEPUMEHTAIbHbIE UCCIEIOBAHUS C HCIOIb30BAHUEM H3MEPHUTEIbHBIX
pubopoB;
OCBOCHHE TpUEMOB paboThl ¢ uHpopManuend ¢(U3NYECKOTO COAEpKaHUs, BKIIIOYAs
MH(OPMALIMIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3MKU, aHAIU3 U KPUTUYECKOE OLCHUBAHUE
uH(popmMaLny;
3HaKOMCTBO cO cepamu npodeccuoHanbHOU NeATENbHOCTH, CBSI3AaHHBIMU C (U3HUKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKEHUSIX (PU3NUECKON HAYKU.

Ha uzyuenue ¢usuxu (6a30BbIi YPOBEHB) Ha YPOBHE OCHOBHOTO 00IIIeT0 00pa30BaHMUsI
otBoauTCcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZleN0), B 8 kiacce — 68 gacoB (2
yaca B Hememwo), B 9 wmacce — 102 waca (3 waca B HeJENo).
[Ipennaraemslii B mporpaMmme no (usmnke nepeueHs J1abopaTopHbIX paboT U ONBITOB HOCHUT
PEKOMEHIaTEIbHBIN XapakTep, yUYuTelb JAeJIaeT BHIOOP MPOBEACHUS J1abOpaTOPHBIX paboT U
OMBITOB €  y4€TOM  HMHAMBHUIyaJbHBIX  OCOOEHHOCTEW  OOydarolluxcsi,  CIHCKa
AKCIIEPUMEHTANIbHBIX 3aJlaHull, MpeajaraéMblXx B paMKaX OCHOBHOTO T'OCYAAapCTBEHHOIO
JK3aMeHa 1o (U3HKeE.
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COAEPKAHUE OBYYEHUS
Pasznea 8. Mexannueckue siBJeHHUS.

MexaHnnyeckoe  JIBH)KCHHE. MarepuanpHas ~ TOYKA. Cucrema  orcuéra.
OTHOCHUTENBHOCTh MEXAHUYECKOTO IBMKEHMS. PaBHOMEpHOE NMPSIMOJMHENHOE JBHKEHUE.
HepaBHnomepHoe npsmonuHelHoe aBuxkeHue. CpeaHsas U MTHOBEHHAsl CKOPOCTh TeJla IpPH
HEPaBHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOyckOpeHHOE NpsiMOJIMHEWHOE ABMxkeHue. CBOOOIHOE TMajeHue.
OmnebiTel [Manunes.

PaBHOMepHOE nBUMKEHME 1O OKPY>KHOCTH. Ilepuon u yactora oOpamienus. JluneitHas
Y yTJIOBast CKOPOCTHU. LIeHTpoCTpeMUTEIBHOE YCKOPEHHE.

IlepBoiii 3akoH Hprotona. Bropoit 3axkoH Herorona. Tpermii 3akoH HeroToHa.
[IpuHIHMD Cynepno3nLuy CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cujia TPeHUs CKOJIbKEHUS, CUJla TPEHUS
MOKOSI, APYTUE BUbI TPEHUSL.

Cuna TAXKECTH U 3aKOH BCEMHUPHOIO TATOTEHMs. YCKOpEHUE CBOOOJHOTO Ma/IeHUs.
JlBwxenne muaHetr BOkpyr Connua. IlepBas kocmuueckass ckopocTb. HeBecoMocTe u
Meperpy3KHu.

PaBHOBecue mMarepuanbHON TOuku. AOCOMIOTHO TBEPAOE Teno. PaBHoBecue TBEPIOTO
TEeJIa C 3aKPETUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LleHTp TskecTu.

Nmnynec Tena. 3menenue nmiynbca. IMmynbsce cuibl. 3aKOH COXpAHEHUS! UMITYJIbCA.
PeakTuBHOE BM>KEHME.

Mexanunueckas pabota U MOITHOCTb. PaGoTa cuit TskecTu, ynpyroctu, Tpenus. CBsizb
sHepruu U paboThl. [loTeHlManbHas SHeprus Teja, NOJHATOrO HaJl MOBEPXHOCTHIO 3€MIIH.
[loreHunanbHast SHeprus cxatod npyxuHel. Kunermueckas osHeprus. Teopema o
KMHETHUYECKOM SHEPTruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON SHEPTUH.

Hemoncmpayuu.

HabumroieHre MexaHM4ecKoro IBUXKEHUS Tela OTHOCUTENBLHO Pa3HbIX TEJ OTCYETA.
CpaBHeHUE MyTeW U TPACKTOPHUM JBUKEHUS OJHOTO U TOTO YK€ TEJIa OTHOCUTEJIBHO Pa3HBIX
TeJI OTCUETa.

N3mepenune CKopocTH U YyCKOPEHHUS IPSIMOJIMHEMHOTO IBUKEHUSI.

HccnenoBanue Npu3HAKOB PaBHOYCKOPEHHOTO JBUKEHUS.

Habumronenne qBukeHus Tela Mo OKpY>KHOCTH.

HabmroieHrne MexaHU4YeCKUX SBJICHUMA, IPOUCXOASIINUX B cucTeMe oTcuéra «Tenexkay npu
e€ paBHOMEPHOM U YCKOPEHHOM JIBIXKEHUU OTHOCUTEIHHO KaOuHeTa (hU3HKH.

3aBUCUMOCTb YCKOPEHHUSI TE€JIa OT MACChI TeJa U JEHCTBYIOIIEH Ha HETO CUJIBL.

Haburoienre paBeHCTBa CUJT IPU B3aUMO/ICHCTBUU Tell.

N3meneHue Beca Tena nNpu yCKOPEHHOM JABUKEHUH.

10. Ilepenaya ummysabca Ipu B3aUMOICHCTBUU TEJL.

11. TIpeoOpa3oBaHus SJHEPTUH NIPU B3AUMOJICHCTBUU TEll.

12. CoxpaHneHue uMITyJibca MPU HEYIIPYTOM B3aUMOICHCTBHH.

13. CoxpaHeHue uMITyJibca mpu abCONIOTHO YIPYTOM B3aHMOICHCTBUU.

14. HaGmroieHre peakKTUBHOTO JIBHKCHHMS.

15. CoxpaneHnne MEXaHMUECKON YHEPTUH MPU CBOOOTHOM I1a/ICHUH.

16. CoxpaneHnre MEXaHMUECKON YHEPTUH MPHU JBUKCHUH TeJla TI0J ACUCTBUEM TPy KUHBI.

1.

Jlabopamopuwvie padbomul u onvimul.
KonctpyupoBanue Tpakrta Juisi pa3roHa U JaJibHEHIIEro paBHOMEPHOI'O JBUXKEHUS IIapuKa
WJIU TEJEXKKHU.
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Omnpenenenre cpeaHE CKOPOCTH CKOJBXEHUS Opycka WIM JBHKEHUS IIapuKa I10
HAKJIOHHOM IIJIOCKOCTH.

OmnpeneneHre YCKOPEHHMs Tela MpU PAaBHOYCKOPEHHOM JIBUKEHUM 110 HaKJIOHHOMN
IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYyTH OT BPEMEHHM NIPH PaBHOYCKOPEHHOM JIBMKEHUU 0e€3
HAa4YaJIbHOW CKOPOCTH.

[IpoBepka rumoresbl: €ciii NpU PaBHOYCKOPEHHOM JBMXEHUHM 0O€3 HadajJbHOM CKOpPOCTH
IyTH OTHOCSTCSI KakK psiJ HEYETHBIX YMCEJ, TO COOTBETCTBYIOUIUE MPOMEXYTKH BPEMEHU
OJIMHAKOBBI.

NccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHSI CKOJIBKEHUS OT CUJIbl HOPMAJIBHOTO J1aBJICHUS.
Onpenenennie kodhPUIEHTa TPEHUS CKOJIbKEHUS.

Ornpenenenne )KECTKOCTU NPYKUHBI.

Onpenenenrie pabOThl CWJIBI TPEHUS TMpPU PABHOMEPHOM JBMKEHUM Tela IO
TOPU30HTAIBHON ITOBEPXHOCTH.

10. Onpenenenue pabOTHl CUIIBI yOPYTrOCTH TPH TOABEME Tpy3a C HUCIOIH30BAHHEM

HEIIOJABUXXHOI'O U ITIOABHUKHOI'O OJIOKOB.

11. U3yueHue 3aKk0oHA COXPAHECHHS YHEPTHUHU.
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Pa3zgen 9. Mexannuyeckue Ko1e0aHUA U BOJIHBI.

Konebarenprnoe pamxkenne. OCHOBHBIE XapaKTEPUCTHUKU KOJICOAHUM: TIEPHOI,
4acToTa, aMIUIUTyAa. MareMaTH4YeCKuil M TPYKUHHBIN MasTHUKU. [IpeBpamieHue sHepruu
MIpHU KOJIeOaTeIbHOM JIBHYKCHUH.

3aryxatonie kosneOaHusi. BwiHyXIeHHble KoyiebaHus. Pe3onanc. MexaHuueckue
BoJIHBI. CBOICTBa MeXaHUUYECKUX BOJH. [IpogonbHbIe U nonepeyHbie BOJIHBL. J[JTMHA BOJIHBI
U CKOpOCTb €€ pacmpocTpaHeHHs. MexaHuyeckrue BOJIHBI B TBEPAOM Tele, CeHCMUYECKUe
BOJIHBI.

3ByK. 'poMKOCTb 3BYyKa U BbicOTa ToHA. OTpaxkeHue 3Byka. UH(pa3Byk U yiIbTpa3ByK.

Hemoncmpayuu.
Ha6monenue konebanuii Tel moj| 1eHCTBUEM CUJIBI TSXKECTH M CHIIbI YIIPYTOCTH.
Habmonenue konebanuii rpy3a Ha HUTH U HA MIPY>KUHE.
HabmroieHre BoIHYKIEHHBIX KOJIeOaHUM U pe30HaHCcA.
Pacrnipoctpanenue npoaoiabHBIX U MOMEPEUHBIX BOJIH (Ha MOJIETH).
HaburoieHre 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHYECKHUIl pe30HaHC.

Jlabopamopuuvie padbomel u onvimol.
Onpenenenre 4acTOTHI U Mepro/ia KojJeOaHui MaTeMaTHYECKOTO MasITHHUKA.
OmnpeneneHre 4acTOTHI U Mepro/ia KojaeOaHul MPYKUHHOTO MasITHHUKA.
HccnenoBanue 3aBUCUMOCTH TIEpHOJa KOJIeOaHUN MOJBEIIEHHOTO K HUTU Tpy3a OT JIJIMHBI
HUTH.
HccnenoBanue 3aBUCUMOCTH TIEPHOJIa KOJIeOaHUH MPYKHHHOT'O MassTHUKA OT MacChl Ipy3a.
[IpoBepka HE3aBUCUMOCTH TEpHOJa KOJICOAHHI Tpy3a, MOJBEIIEHHOTO K HHUTU, OT MacChl
rpys3a.
OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh MEpHOJa KoJieOaHU NPy KHHHOTO MasTHHKA OT
Macchl Ipy3a U )KECTKOCTH MPYKUHBI.
N3mepeHune yCKOpeHHs CBOOOIHOTO ITaICHHUS.

Paspnen 10. DiiekTpoMaraHuTHOe MoJIe ¥ 3JIEKTPOMATHUTHBIE BOJIHBI.
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DIEKTPOMAarHUTHOE TOJI€. DJIEKTPOMAarHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX
BosH. [llkana 3neKTpOMarHUTHBIX BOJIH. VCronb30BaHUE 3JIEKTPOMArHUTHBIX BOJH IS
COTOBOM CBSI3H.

DneKkTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBaA CBETA.

Hemoncmpayuu.

CBOICTBA 2JIEKTPOMArHUTHBIX BOJIH.
BonHoBEIE cBOICTBaA CcBeTA.

Jlabopamopuusie padbomol u onvimol.

N3ydenne cBOMCTB 3J€KTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOUIIBHOTO Tele(oHa.

Paszpnen 11. CBeToBbIe sIBJICHHS.

JIyueBas mojnensb cBeta. Mctounuku ceta. [IpsMonnHeiiHoe pacpocTpaHEeHHUE CBETA.
3armenus ConHua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akOH OTpaKeHMS CBETA.

[Ipenomnenne cBera. 3akoH mpesioMmiieHUs cBeta. [lojlHOe BHYTpEeHHEE OTpakKeHUe
cBera. VMcnonp30BaHKe MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUYECKUX CBETOBOJIAX.

JIunza. Xox nyuedt B nuH3e. OnTuyeckas cucrema (oToarnmnapaTa, MUKpOCKONa U
Teneckomna. ['na3 kak ontuueckas cucreMa. bIu3opykocTh U 1adbHO30PKOCTb.

Pasznoxxenue Oenoro csera B crnekTp. OnbiTel HptoToHa. CliokeHHE CHEKTPabHBIX
uBeToB. /ucnepcus ceera.

Hemoncmpayuu.

[IpsamonnHENHOE pacIpOCTpaHEHUE CBETA.

OtpaxxeHue cBera.

[Tonyuyenue n300pa>keHUi B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

OnTryeckuii CBETOBO/L.

Xop 1ydeil B coOnparoIie JInH3e.

XoJ Jiyuer B pacCEeHUBarOLIEH JIMH3E.

[Tonyuyenne n300pa>keHU ¢ TOMOUIBIO JUH3.

[Tpuniun pefictBus goroanmnapara, MUKPOCKOIIA U TEIECKOTA.

10. Monuenb riasza.
11. Pa3nosxeHue 06eI0T0 CBETa B CIIEKTP.
12.Tloy4yenue 6emoro cBeTa Mpy CII0KEHUU CBETA Pa3HBIX IBETOB.

1.
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Jlabopamopusie pabomel u onvimol.
HccnenoBanne 3aBUCUMOCTH yIJIa OTPaXKEHUsI CBETOBOIO JIy4a OT yIJia MaJICHUs.
N3yyenne xapakTepucTUK N300paKeHHs MpeIMeTa B IIIOCKOM 3epKalie.
UccnenoBanue 3aBUCUMOCTH yTIJla MPEIOMIIEHHS CBETOBOrO Jyda OT yIyla HaJeHUs Ha
TPAHUIIE «BO3LYX—CTEKIION.
[Tony4yenne n300pa>keHU ¢ TOMOIIBIO COOUpPAIOIIEH JINH3HI.
Omnpenenenrie POKYCHOTO PACCTOSHUS U ONITHYECKOM CHIIBI COOMPAIOIIEH JTUH3BI.
OnBITHI IO Pa3I0KEHUIO OEIIOTO CBETA B CIIEKTD.
OnBITHI IO BOCIIPUATHIO I[BETA IPEIMETOB IIPU WX HAOTIOACHUH Yepe3 IBETOBbIC (PHIIBTPHI.
Pa3znen 12. KBanTOBBIE sIBJIEHMS.
Onwitel  Pesepdopna w mnnmaHetapHas wojenb aromMa. Moxens atoma  bopa.
Hcnyckanue u norioineHrne ceera atoMmoM. KBaHThI. JIMHEWYaThIe CIEKTPHI.
PamnoaktuBHOCTh. Anb(da, Oera- m ramma-uznydenus. CTpoeHHE aTOMHOIO sijipa.
Hyxknonnass monens aromuoro snapa. M3oronel. PannoaktuBHblE npeBpamieHus. [lepuon
roJypacnajga aTOMHBIX sJIEp.



ok wnE

N =

SnepHble peakuuu. 3aKOHBI COXPAHEHMs 3apsiAOBOIO U MAacCOBOTO YMCET. DHEPrus
CBA3M aTOMHBIX snep. CBs3b Macchl W 3HEpruM. Peakuuum cuHTE3a W JAENEHUs sIep.
Uctounuku sneprun ConHua U 3BE3I.

SnepHas sHepreTuka. J[ecTBUs paJuOAKTUBHBIX U3JIyYEHUM Ha )KUBBIEC OPraHU3MBI.

Hemoncmpayuu.

CrekTpbl U3Ty4eHHs U TOTJIONICHUS.

CrieKTphl pa3Iu4HbIX Ta30B.

Cnekrtp Bogopoaa.

HaGmonenue tpexoB B kamepe Bunbscona.

Pabota cuéTurka HOHU3UPYIOMIMX U3TyYEHUH.

Peructpanus uznydeHus NpupoJHbIX MUHEPATIOB U MPOAYKTOB.

Jlabopamopuusie padbomel u onvimol.

HaGuroieHre CIIOMHBIX U JIMHEWYaThIX CIIEKTPOB U3TyUYEHUS.

HccnenoBanue TpeKoB: U3MEpPEHHE SHEPrMM 4YacTUIBl IO TOPMO3HOMY myTu (1O
doTorpadusm).

N3mepenue pannoakTuBHOTO (poHa.

IHoBTOpUTENBbHO-00001AO M MOYJIb.

[ToBTOpUTENBHO-0000MIAOMIMKA  MOAYJIb MpEeAHAa3HAUYEeH [UIsl CHCTEMATHU3alluu |
00001IEeHUSI TIPEIMETHOTO COJIEP)KAHUS M ONbITa JEATENbHOCTH, MPUOOPETEHHOrO MpHU
M3YYEHHH BCEro Kypca (pU3uKHU, a TaKkKe JJs MOATOTOBKH K OCHOBHOMY T'OCY/IapCTBEHHOMY
9K3aMeHy Mo QU3uKe Il 00y4arouXcsl, BBIOPABIINX 3TOT y4eOHBIN MpeIMET.

[Ipy wu3yyeHMHM JAHHOTO MOAYJS PEAIM3YIOTCS M CHCTEMATU3UPYIOTCS BHUIBI
NeSITEIbHOCTH, Ha OCHOBE KOTOpPBIX 00€CleyuBaeTcs [OCTHKEHUE TMPEeIMETHBIX U
MeTaIpeaIMeTHbIX IUIaHUPYEMBIX pe3yJIbTaTOB oOyueHus, dbopmupyercs
€CTECTBEHHOHAY4YHass TPAMOTHOCTh: OCBOEHUE HAay4YHBIX METOJOB HCCJIEJAOBAHUS SIBJICHUI
OPUPOJbI U TEXHHUKH, OBJIAJICHUE YMEHUSMHU OOBACHATH (PU3UUECKHUE SIBICHHS, MPUMEHSS
NIOJIyYEHHbIE 3HAHUS, PELIATh 33a4l, B TOM YUCJIE KAYECTBEHHbBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHUMNIMAIBHO AEATEIbHOCTHBIM XapakTep NaHHOIO pas3jieia peaju3yercs 3a CUET
TOTO, YTO OOYyYaIOIMecs BBHITONHSAIOT 3a/1aHHUs, B KOTOPBIX UM IpeajiaraeTcs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHUN pPACIO3HABATh M HAYYHO OOBSICHITH (PU3NUECKUE
SIBJICHUS B OKpY KaroUel MPUPOJIE U MTOBCEIHEBHOM KU3HU;

UCIOJIb30BAaTh HAy4YHbIE METO/bI UCCIEAOBaHMS (PU3MUECKUX SIBICHUHN, B TOM YHCIIE
JUISl IPOBEPKU TUIOTE3 U MOJYYEHHUSI TEOPETUUECKUX BHIBOJIOB;

OOBSICHSITh HayYHBIE OCHOBBI HanOoJiee BAXKHBIX JOCTHIKEHUN COBPEMEHHBIX TEXHOJIOTHUIA,
HalpuMep, MPaKTUYECKOr0 HCIOJIb30BAHMS PA3IUYHBIX MCTOYHMKOB JHEPIrUHM HAa OCHOBE
3aKOHA MPEBPAIICHUS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB SHEPIUH.

IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 110 ®U3UKE

HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUSA

N3yuenne ¢u3uku Ha ypOBHE OCHOBHOIO 0OIIero oOpa30oBaHMs HAmNpaBICHO Ha
JOCTHKEHUE  JIMYHOCTHBIX, METAlmpeIMETHhIX M  TPEAMETHBIX  00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbrare m3ydeHus (U3MKKM HA yYpOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS Yy
oOyyarorierocs OyayT cOpMHUPOBaHBI CIIEAYIONIUE TNYHOCTHBIE PE3yJIbTaThl B HaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS:

- MIPOSIBJICHHE UHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHUICKON (pU3NUECKOI
HayKU;

- IGHHOCTHOE OTHOIIECHHUE K JOCTHKEHHUSIM POCCUNCKUX YUEHBIX-(U3NKOB;



2) rpa:KIaHCKOro U JyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:
- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCY>KJIECHUHU OOIIECTBEHHO 3HAYMMBIX M 3TUUECKHUX
po0JeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTIKEHUHN (DU3UKH;
- OCO3HAHHUE BaXKHOCTU MOPAIbHO-3TUYECKHUX MIPUHIUIIOB B ICSITEIIBHOCTH YUYEHOTO;
3) 3cTeTHYeCKOro BOCIIMTAHUS:
- BOCTIPUSITHE ACTETUYECKUX KaueCTB (PU3NUECKOW HAyKu: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, JIJAKOHUIHOCTH;
4) HEHHOCTH HAYYHOI'0 O3HAHMSL:
- OCO3HAHUE IEHHOCTU (PU3NYECKONW HAYKH KaK MOIIHOTO WHCTPYMEHTAa IMO3HAHHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEUILIEH COCTABIISIOIIEH KyJIbTYpPHI;
- pa3BUTHE HAYYHOU JIFOOO3HATEIHFHOCTH, MHTEPECA K UCCIIEA0BATEIbCKOMN ACITEIHHOCTH;
5) popmupoBaHus KyJbTYPbI 3I0POBbSI M IMOIMOHAJIBHOI0 0JIAT OOy YHs:
- OCO3HaHUE LEHHOCTH Oe30macHoro oOpas3a *XH3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpe, BaXXHOCTH TMpaBUJ 0OE30MacCHOTO TIOBEICHUS Ha TPAHCIOPTE, Ha JOporax, C
AMIEKTPUYECKUM U TETJIOBBIM 000PY/I0BAHHEM B IOMAITHUX YCIOBUSX;
- chopMUPOBAaHHOCTh HaBbIKa pedIeKCUM, MPU3HAHUE CBOETO TMpaBa Ha OMIUOKY M TaKOro
K€ MpaBa y APYroro 4ejaoBeKa;
6) TPy10BOr0 BOCIIUTAHUSA:
- aKTUBHOE Y4YacTHE€ B PEIICHUU MPAKTHYECKUX 3a7ad (B paMKax CEMbH, 00pa3oBaTEILHOMN
OpraHu3aly, TOopoJaa, Kpas) TEXHOJOTHYECKOM U  COIMaJIbHOM HANpaBICHHOCTH,
TpeOyIOIINX B TOM YHCIe U PU3NYECKUX 3HAHUH;
- UHTEpEC K MPAKTUYECKOMY U3YUEHHIO MPodeccuil, CBA3aHHbIX ¢ (PU3UKOM;
7) 3K0JIOTM4eCKOr0 BOCIIUTAHMSA:
- OpUEHTalusi Ha NpuUMeHeHue (U3MYEeCKUX 3HAHWM i1 pelieHus 3axady B 00JacTu
OKpPY’Karolllel cpelibl, MNIAHUPOBAHMS MOCTYIKOB M OLICHKHM MX BO3MOXHBIX IOCJIEACTBUN
JUISL OKPY KaIOILEe Cpe.ibl;
- OCO3HAHUE TT00ATBHOTO XapaKTepa SIKOJIOTMUYECKUX MPOOJIeM U MyTell UX pelieHus;
8) apanTanum Kk M3MEHAKIHUMCSH YCJIOBUIM COLMAJIbHONU M MPUPOIHOI Cpeabl:
- TOTPEOHOCTh BO B3aUMOJICHCTBUU TMPH BBHIMOJIHEHUH MCCIEIOBAaHUN U MPOEKTOB
(bu3MYecKol HANPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUIM JIPYTHUX;
- TIOBBILLIEHUE YPOBHS CBOE€M KOMIIETEHTHOCTH Y€pe3 NPAKTUYECKYIO IE€ATEIbHOCTD;
- MOTpeOHOCTh B (POPMHUPOBAHMU HOBBIX 3HAHWM, B TOM 4Yucie (GOpMYyIUPOBATH HJIEH,
TIOHSTHS, TUIIOTE3bI O (PU3HUECKUX O0BEKTAX U SABJICHUSX;
- OCO3HAHUE Je(PUIIMTOB COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH B 001acTH (PU3UKH;
- INTAHUPOBAHKE CBOETO Pa3BUTHUA B MPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHMUIA,
- CTpeMJICHUE aHAJIU3UPOBAThH U BBISBIIATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCTIOIh30BaHUEM (DU3MUECKUX 3HAHUN;
- OLIEHKa CBOUX JCHCTBUM C YYETOM BIMSHUSA HA OKPYXAIOUIyI0 CpEay, BO3MOXKHBIX
rJ100aTBbHBIX TTOCIIECTBUH.
METANPEIMETHBIE PE3YJIbTATHI

B pesynbraTe ocBoeHus mporpammbl 1Mo (pU3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi y oOydarorierocsi 6yayT chopMHpOBaHbI MeTampeJAMeTHbIe Pe3yJbTaThl,
BKJIFOYAIOIIE TTO3HABATEIHLHBIC YHUBEPCAIbHbIC Y4eOHbIE NEWCTBHS, KOMMYHUKATHBHBIC
YHUBEPCAIbHbBIE YUEOHBIE ICUCTBYSI, PErYJISITUBHBIC YHUBEPCAIbHbBIC YUeOHbBIE ICUCTBUS.
Ilo3naBaTe/ibHbIE YHUBEPCAJIbLHbIE YYeOHbIE 1elCTBUS



ba3oBble Jiornvyeckue 1eicTBU:

BBISIBJISITH U XapaKTEPU30BaATh CYIIECTBEHHbBIC TPU3HAKU OOBEKTOB (SIBICHUN);
YCTaHaBJIMBATh CYIECTBEHHBIM MPHU3HAK KIACCHU(PUKALMKN, OCHOBAHUS i1 OOOOIICHUS U
CpaBHEHHS;

BBISBJISITh 3aKOHOMEPHOCTH U TPOTHUBOPEUUS B paccMaTpuBaeMblX (¢akTax, JAHHBIX U
HaOIIOJICHUAX, OTHOCSIINXCS K (PU3NYECKUM SIBJICHUSIM;

BBIBJISITh MPUYMHHO-CJICACTBEHHBIE CBS3U TPU U3YYECHUU (UBHUYECKUX SBICHUU U
MPOIIECCOB, JIeNlaThb BBIBOABI C HCIOJIB30BAHUEM JEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3AKJIIOYEHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3SIX (PU3NUYECKUX BEJIMUWH;
CaMOCTOSITEILHO BBIOMpATh CIOCOO peuieHusl yuyeOHOM (u3uuecKod 3anayu (CpaBHEHUE
HECKOJIbKUX BAapUAaHTOB pElIeHUs, BBHIOOpP Hauboyiee TMOAXOIAIIETO C  Y4YETOM
CaMOCTOSITEIFHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebckue AeiCTBUSA:

WCII0JIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUNA HHCTPYMEHT MMO3HAHUS;

MPOBOJUTH TIO CAMOCTOSATENILHO COCTaBJICHHOMY IIJIaHY OIIBIT, HECJOXXHBIN (DU3nyecKuii
IKCTIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3UUECKOTO SIBIICHMUSI;

OIICHUBATh HAa NPUMEHUMOCTh U JIOCTOBEPHOCTh HH(OpPMAIIMIO, TMOJYYCHHYI) B XOJIE
WCCIIEIOBAHUS UM SKCTICPUMEHTA;

CaMOCTOSITEIHbHO (OPMYITUPOBATH OOOOIICHUSI U BBIBOJBI MO pPE3yJibTaTaM MPOBEAEHHOTO
HaOJII0JICHNS, OTBITA, UCCIICIOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE JalibHeilIee pa3BUTHE (U3NYECKUX TMPOIECCOB, a TaK¥Ke
BBIIBUTATh MPEANONIOKEHHS 00 MX PA3BUTHU B HOBBIX YCIOBUAX M KOHTEKCTaX.

Pabora ¢ undopmanmueii:

OPUMEHSTh pa3IUYHbIE METOJbl, HHCTPYMEHThl W 3allpochl MpU TOUCKE U O0TOOpe
MHGOpPMaLIMY WK JAHHBIX C YU4ETOM MpeIoKeHHON yueOHo! pusnueckoii 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MH(OPMALIMIO PA3ITUYHBIX BUJIOB
1 GOpM Tpe/ICTaBICHUS;

CaMOCTOSITEIbHO BBIOMPATh ONTHUMANIbHYIO (OpMYy TpEJCTaBICHUS HHOpMAIMK U
WUIIOCTPUPOBATh PEIIAaEMble 3a/adyd  HECJIOXKHBIMU CXEMaMH, JuarpaMmaM, HWHOU
rpaduKoi U UX KOMOHWHAIIUSIMHU.

KoMmyHuKaTHBHBIC YHHBepPCaJIbHbIe Y4eOHbIe 1eiiCTBHUS:

B Xxo0Jie 00CYXJIeHUsI yueOHOr0 MaTepuania, pe3ylbTaToB Jab0paToOpHBIX pabOT U MPOEKTOB
3aJlaBaTh BOIMPOCHI MO CYHIECTBY OOCYKIaeMOW TeMbI U BBICKA3bIBATh UJICH, HAIICJIEHHBIE HA
pElIeHHE 3a/1a4M U MOJIep KaHne O1aroxenaTeaIbHOCTH OOIEHUS;

COTIOCTABJISITh CBOM CYXKJCHHS C CYKJIEHUSIMHU JIPYTUX YYACTHUKOB JHAJIOTa, 0OHAPY KUBATh
pasiuyue U CXOJICTBO MO3UIIUIA;

BbIpakaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;

MyOJTUYHO TPECTABIATh PE3yIbTaThl BBHIIOJHEHHOTO (PU3UYECKOT0 OMbITa (IKCIIEPUMEHTA,
HCCIIEIOBaHUs, IPOEKTA);

MOHUMATh U HWCIOJIb30BaTh MPEUMYIECTBA KOMAHJAHOW W WHIUBUIyaILHON pabOThl Mpu
PEIIeHNH KOHKPETHOM (pU3NYeCcKOil mpoOIeMBbl;

MPUHUMATh L€ COBMECTHOM JI€ATENbHOCTH, OpPraHU30BbIBATH JEHUCTBHUS 1O €€
JTOCTHKEHUIO: PACIpe]eNsiTh POJIH, OOCYXIaTh TMPOIECChl M PE3yJIbTAaThl COBMECTHOU
paboThI, 060011aTh MHEHUST HECKOIBKUX JIIOJICH;



BBIIIOJIHATh CBOIO 4YacThb padOThl, JOCTUras KayeCTBEHHOIO pe3yjbTara II0 CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU JEUCTBUS C IPYTUMU YJIEHAMU KOMaH/IbI;
OLICHMBAaTh KAayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHSM, CAMOCTOSTEIHHO
c(OpMYyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJEHCTBUS.
PeryasiTuBHbIe YHHBepcalbHbIe y4eOHbIe JeiicCTBUSA
Camoopranmszaumus:
BBIBJISITH TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYyalUsAX, TPEOYIOIMIUX IS pelIeHUs
(bu3NYECKUX 3HAHUN;
OPUEHTHPOBATHCS B PA3IUYHBIX TMOJAXO0JAaX TMPUHATUS peleHu (MHAUBUIYAIbHOE,
MIPUHSATHE PEUICHUS B TPYMIE, MPUHITHE PEIICHUN TPYIIINON );
CaMOCTOSITEIbHO COCTaBJSATh AITOPUTM pelIeHUus (QU3MYecKoM 3ajaud WM IUIaHa
UCCIIEIOBaHUsI C YYE€TOM HMMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHpOBATh MpeijaraeMble BapUaHThl pelICHUM;
JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
CaMOKOHTPOJIb, IMOLMOHAIbHBIH MHTEJJIEKT:
JaBaTh aJ€KBATHYIO OLICHKY CUTYallMH U MpeJiaraTh miaH e€ N3MEHEHUs;
OOBSICHATh MPUYMHBI JOCTHXKEHUS (HEJOCTHUKEHUS) PE3yJbTAaTOB JESATEIBHOCTH, JaBaTh
OLICHKY NMPUOOPETEHHOMY OIIBITY;
BHOCUTH KOPPEKTHUBBI B JESATEIBHOCTh (B TOM 4YHCII€ B XOJ BBINOJHEHUS (DU3HUECKOTO
UCCJIeIOBAaHUsl WM MPOEKTA) HA OCHOBE HOBBIX OOCTOSITENHCTB, U3MEHUBIINXCSA CUTYAIIH,
YCTaHOBJIEHHBIX OIINOOK, BO3HUKIINX TPYIHOCTEH;
OLICHUBAaTh COOTBETCTBUE PE3yJIbTaTa IeJId U YCIOBHSIM;
CTaBUTh ce0s1 Ha MECTO JPYroro 4ejoBeKa B XOJe Cropa WIH IUCKYCCUU Ha Hay4YHYIO TEMY,
NOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY JIPYToro;
pU3HABaTh CBOE MPaBO Ha OLIMOKY MpU PEHIeHUH PU3NYECKUX 3a]a4 UM B YTBEPKICHUAX
Ha Hay4YHbIE TEMbI U TaKOE e MPaBo JAPYroro.
MHNPEAMETHBIE PE3YJIBTATHI

K xoniry obydyenus B 9 kjacce nmpeIMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHbI
oTpaxkaTb CPOPMUPOBAHHOCTh Yy OOYHAIOIINXCS YMEHUI:
UCIIONIb30BAaTh  TOHSATHUS: CHUCTEeMa OTCYETa, MaTepHalibHas TOYKa, TPACKTOPUS,
OTHOCUTEJIBHOCTh MEXaHWYECKOro JIBWXKEeHHs, nedopManus (ympyras, IJIacTHUEcKas),
TpEHHUE, IEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U TEPErpy3KH, LEHTP TAKECTH,
abCcoMIOTHO TBEPIOE TEJO, LIEHTP TSHKECTH TBEPIAOTO Tela, PaBHOBECHE, MEXaHUYECKUE
Kosie0aHusl M BOJHBI, 3BYK, MH(GPA3BYK U YIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJHBI, ITKaJa
AJIEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh U JIabHO30PKOCTh, CIIEKTPHI UCITYCKAHUS U
MOTJIoIEHus, anbda, OeTa- 1 raMMa-u3Iy4eHHs, U30TOIIbI, siIepHasi YHEPreTHKA;
pasznuyath SBJICHUS (paBHOMEPHOE U HEPaBHOMEpPHOE MPSIMOJIMHEHHOE JBM)KECHUE,
PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE MIBM)KEHHE, CBOOOJHOE MaJeHHE TeJl, PaBHOMEPHOE
JBMDKEHUE TIO OKPY>KHOCTH, B3aMMOJEUCTBUE TeJ, pEaKTUBHOE JBMKECHUE, KOJeOaTeIbHOe
JBIDKEHUE (3aTyXalolllMe M BBIHYXKJIEHHBbIE KoJieOaHUs), Pe30HAHC, BOJHOBOE JIBUKEHHUE,
OTpaXkKeHHE 3BYyKa, IPSIMOJMHENHOE PACIPOCTPAHEHUE, OTPAKEHUE U NPEIOMIIEHUE CBETA,
MOJTHOE BHYTPEHHEE OTpPa)KEHHE CBETa, pa3jioKeHHEe OeJOoro CBeTa B CHEKTP U CIIOKEHHE
CHEKTPAJIbHBIX I[BETOB, AUCIIEPCUS CBETA, €CTECTBEHHAs! PaJMOAKTUBHOCTb, BOSHUKHOBEHUE
JIMHEWYATOTO CHEKTpa MU3JIY4YEHHUs) MO OMHUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIMINX JTaHHOE (PU3NIECKOE SBICHUE;



pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3MUECKUX SBJICHUN B OKpYyXKaroleM Mupe (B TOM
yucie GU3NUecKue SIBJICHUS B MIPUPOJIC: MPUIIUBBI U OTJIUBBI, IBMKeHUE Tu1aHeT CoTHEeYHOM
CHUCTEMBI, PEAKTHUBHOE JBI)KEHHE *XUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMU,
3eMIIETPSACEHUE, CEHCMUYECKHE BOJIHBI, IIyHAMH, X0, I[BETa TEJl, ONTUYECKUE SIBJICHUS B
npupojie, OUOIOTUYECKOE ACHCTBUE BUIMMOIO, YJIbTPa(HOIETOBOIO U PEHTTEHOBCKOTO
W3IIyYeHUHN, €CTECTBEHHBIH PaIUOAKTUBHBIM ()OH, KOCMHYECKHE JIy4H, PaJHOAKTUBHOE
W3IIy4eHUE MPUPOJHBIX MHUHEPATIOB, NEUCTBUE PATUOAKTUBHBIX H3IYyUYCHHM HA OpPraHU3M
YeJoBeKa), MPU OTOM TIEPEBOAUTH MPAKTUYECKYIO 3aJadyy B y4eOHYIO, BBIJICIATH
CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (DU3UUECKUX SBIICHHII;

OMHCHIBATh M3yYCHHBIC CBOMCTBA TeN U (PU3MYECKUE SIBICHUS, UCIOJB3YS (PU3NUECKHUE
BEJIMYMHBI (CpEIHSIEI U MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBUIKCHUH,
YCKOpEHHUE, MepeMelieHne, nyTh, YIJIoBas CKOPOCTb, CHJIa TPEHUs, Cuja yNpyrocTH, cuia
TSOKECTH, YCKOPEHUE CBOOOJHOTO TaJCHUsS, BEC Tela, MUMITYJbC Tela, HUMITYJIbC CHIIBI,
MexXaHW4yeckass paboTa M MOIIHOCTh, TMOTEHIUANIbHASI JHEPrus Tejia, MOJHATOrO Haj
MMOBEPXHOCTHIO 3€MJIH, MOTEHIIUAIbHASI SHEPTHSI CKATOU MPYKUHBI, KHHETUYECKAsi SHEPTHS,
MOJTHAsl MEXaHWUYecKasi SHEeprus, Mepruoj U 4acToTa KojieOaHUM, JIMHA BOJIHBI, TPOMKOCTH
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTeNb MPEJIOMJICHUS CPEIbl), TP OMUCAHUM
MPaBWIbHO TPAKTOBaTh (PU3UUECKHH CMBICT HCIOIb3YEMbIX BEIWYUH, OOO3HAUYCHUS H
eAVMHUIBI (PU3UIECKUX BETMYHMH, HAXOIUTh (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PHU3NUYECKYIO
BEIMYMHY C JPYTUMH BEJIWYWHAMH, CTPOUTh TpadUKud H3YyUYCHHBIX 3aBUCHMOCTEU
(hUBUYECKUX BETUYHH;

XapaKTepu30BaTh CBOMCTBA Tell, (U3UYECKHE SBJICHHUS W TPOLECCHl, UCIOIB3Yys 3aKOH
COXpaHEHMsSI HHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHMs, MPHUHIMI CYNEeprHoO3ULUU CHIL,
OPUHIIUIT OTHOCUTENbHOCTH [ anuies, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUS HMITYJIbCa,
3aKOHBI OTPAXEHUS U MPEJIOMIICHUSI CBETA, 3aKOHBbI COXPAaHEHHUs 3apsiIOBOIO M MacCOBOTO
qucesl MpHU SIIEPHBIX PEaKlusix, MPU ATOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMHChIBATH €0 MaTEMAaTHYECKOE BHIPAKEHUE;

OOBSICHATH (PU3MUECKHE MPOIIECCHl U CBOICTBA Tell, B TOM UWCJE M B KOHTEKCTE CUTYyaIuil
PAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUYMHHO-CIEJICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHUE M3 2—3 JIOTMYECKUX IIAroB C OMOpOM Ha 2—3 M3Y4YEHHBIX CBOWCTBA
(bu3nueckux sBIECHUN, GU3NUECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3ajaud (ONMUpaAroIIHecs Ha CUCTEMYy W3 2—3 ypaBHEHHil), MCIIONb3Ys
3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHAIHM3a YCIOBUS
3aJlauM 3alKiChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEJAOCTAIONINE WU HU30BITOUHBIC JaHHBIE,
BBHIOMpATh 3aKOHBI U (POPMYJIBI, HEOOXOAMMBIE Ui pEUICHUs, MPOBOAUTH PaCUYETHl U
OILICHUBATh PEATUCTHYHOCTH MOTYUYEHHOTO 3HAYCHUs (PU3NUECKON BEIMUNHBI,

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEHIUTh MPU MOMOIIU (PU3UYECKUX METOJIOB,
WCIIOJIb3YS OMUCAHUE MCCIIEOBAHUS, BBIICIATh MPOBEPSIEMOE MPEANOIOKEHUE, OIEHUBATh
MPaBWIBHOCTh TOPsJIKa MPOBEIACHUSI HMCCIEIOBAHUS, JE€NaTh BBIBOJIbI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOTIOJCHHUI U OTIBITOB;

MPOBOJUTH OMBITHI MO HAOMIOIEHUI0 (U3HUECKHUX SIBICHUN WM (U3MUECKUX CBOWCTB Tell
(u3yuenue BTOporo 3akoHa HprOTOHA, 3aKOHA COXpAaHEHUS! YHEPTUU, 3aBUCUMOCTh NIEPHO/Ia
KojeOaHUW TMPYKMHHOTO MAasTHHKA OT MacChl Tpy3a U KECTKOCTH TPYXKHUHBI U
HE3aBUCUMOCTh OT AaMIUIMTYJbl MajblX KoOJI€OaHUMN, MPSAMOJIUHEHHOE pPacCHpOCTPAHECHHE
CBETa, paslio’KeHHE OEJIOTO CBETa B CIEKTP, U3YYEHUE CBOWMCTB M300paKEHUS B TIOCKOM
3epKajie ¥ CBOMCTB N300pakeHUsI peIMETa B COOMPAOIICH JTMH3E, HAOIIOICHNE CTUIONTHBIX



W JMHEMYaThIX CHEKTPOB M3JIY4YEHUsS): CaMOCTOSITENIbHO coOUpaTh YCTAaHOBKY U3
M30BITOYHOTO Habopa o0O0OpyAOBAaHMS, ONHUCHIBATH XOJ OIBITA U €ro pe3yJibTaThl,
(hopmyIHpOBATH BHIBOJIBI;

MPOBOJUTH IIPU HEOOXOAMMOCTHU CEPHUIO MPSIMBIX U3MEPEHUN, ONPEIEIISsl CpeIHEE 3HAUCHUE
u3MepsieMoil BeauunHbl ((POKYCHOE pacCTOSTHUE COOMparoliel JHH3bI), 0O0OCHOBHIBATH
BBIOOp crioco0a u3mepeHus (M3MEPUTENHHOTO Tprbdopa);

MIPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEIMUYMH C UCIIOJIB30BAHUEM MPSMBIX
u3MepeHui (3aBUCHUMOCTh IyTH OT BPEMEHU NPH PABHOYCKOPEHHOM JBM)KEHHH 0e€3
HavyaJIbHOM CKOPOCTH, Mepuojia KojeOaHUN MaTeMaTHYeCKOro MasiTHUKA OT JUIMHBI HUTH,
3aBUCUMOCTU YyIJIa OTPa)K€HHUs CBETa OT yIJla MaJeHUs W yrja MPeJOMJICHHs] OT YyIJia
MajieHus): IUIAaHUPOBATh  MCCIIEJOBaHHE, CaMOCTOSATEIbHO  coOUpaTh  YCTaHOBKY,
(buKCcHpOBaTh pe3yabTaThl MOTYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIUYHH B BUJE TAOJIHUIL
U rpaUKoB, JIeNaTh BHIBOJBI IO pe3yibTaTaM UCCIIEA0BaHNUS;

MPOBOJUTH KOCBEHHBIE U3MEpPEHUs (PU3MUECKUX BEJIMYMH (CpPEeIHSAs] CKOPOCTh U YCKOPEHHUE
Tela NpU PaBHOYCKOPEHHOM JBUKEHUH, YCKOpPEHHE CBOOOJHOIO MaJeHHs, >XECTKOCTh
MPYKUHBL, KOI(PPUIMEHT TpPEeHUsI CKOJIbKEHUS, MeXaHW4yeckas pabdoTa M MOIIHOCTD,
4acToTa M MEepHoJ KoJeOaHU MaTEeMaTH4YECKOTO U MPYKHMHHOTO MasTHUKOB, ONTHYECKas
cuwia coOuparomnieil JUH3bI, PaJuOaKTUBHBIN (DOH): MIAHUPOBATH U3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAIbHYIO YCTAaHOBKY M BBINOJHATH HW3MEPEHHUS, CJIeAys MpeaoKeHHOU
MHCTPYKIIMH, BBIYUCISITh 3HAUCHHE BEJIMUYMHBI U aHAJTU3UPOBATh MOJIYYEHHBIE PE3YJIbTaThI C
Y4ETOM 3aJaHHOM ITOTPEIIHOCTH U3MEPEHU;

coOMroaaTh NpaBuiia TEXHUKU 0€30MacCHOCTH MPH paboTe ¢ 1ab0paTOpHBIM 000PYA0BAHUEM;
pasiauyaTth OCHOBHBIE MPU3HAKU M3YYEHHBIX (DU3MUECKHX MOJIeNeil: MaTepuanbHas TOYKa,
abCcoMIOTHO TBEPJOE TEJIO0, TOUECYHBIH MCTOUYHUK CBETA, Jy4, TOHKAs JIMH3a, TUIAHETapHas
MOJIe b aTOMa, HYKJIOHHAsl MOJIeTTb aTOMHOTO SIpa;

XapaKTepU30BaTh MPUHIIUIBI AEUCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
OMOpON Ha UX OMUCAHUS (B TOM YHUCIE: CIUAOMETp, JATUUKH TMOJIOKEHUS, PACCTOSHUSA U
YCKOpPEHUs, pakKeTa, 3XOJIOT, OYKU, MEepPUCKON, (oToammapaT, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa), HCTOIB3Ys 3HAHUSA O CBOMCTBAaX (hPU3MUECKHUX
SBJICHUN U HE0OX0IMMble (PU3NYECKUE 3aKOHOMEPHOCTH;

UCIIONIb30BATh CXEMbl U CXEMAaTHYHbIE PUCYHKH HW3YYCHHBIX TEXHHUYECKHX YCTPOWCTB,
U3MEPUTENIbHBIX MPUOOPOB W TEXHOJOTHYECKHX IMPOILIECCOB TMPHU PEIIEHUU YyueOHO-
MPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI i1 TMOCTPOCHUS H300paKEeHUU B TUIOCKOM
3epKajie ¥ COOMpAIOIIe JTUH3E;

NPUBOAUTH  TpUMephl  (HAXOAUTh HH(OpMaNHMIO O TMpuUMepax) MPAKTHUECKOTO
UCIONIb30BaHMs (U3NYECKUX 3HAHUW B TOBCEIHEBHOM JKM3HU s 0OecreueHus
0€30MacHOCTH TIpH o0OpalleHuu ¢ TpudopaMu U TEXHUYECKUMHU YCTPOUCTBAMH, COXPaHEHUS
3I0POBBS U COOIIOJICHUSI HOPM HKOJIOTHYECKOT'0 TMOBEJICHUSI B OKPYXKAIOIIeH cpejie;
OCYILECTBJIATh IMOUCK UHpopManmuu (usnueckoro coaepxkanuss B  HHTepHere,
CaMOCTOATENbHO (OPMYIUPYS TIOWCKOBBIM 3ampoc, HAXOAUTh IMYyTH OMNpEACTCHUS
JOCTOBEPHOCTH  IOJIyYeHHOW HMH(POpPMALMM HAa OCHOBE HUMEIOIIMXCS 3HAaHUH U
JIOTIOJIHUTEIbHBIX UCTOUYHUKOB;

UCIOJIb30BaTh MPHU BBIMOJHEHUH YUYEOHBIX 33JaHUN HAyYHO-TIOMYJSIPHYIO JUTEpaTypy
(u3NIECKOro Coep aHus, CHPAaBOYHbIE MaTepHalbl, pecypchl ceTh VHTepHeT, BiIaaeTh
npuéMaMu KOHCTIEKTUPOBAHHUS TEKCTa, MPeoOpa3oBaHusl HHPOPMAIMK U3 OJHOM 3HAKOBOU
CUCTEMBI B IPYTYIO;



CO3/1aBaThb COOCTBEHHbIE NMHCHMEHHBIE M YCTHBIE COOOIIEHHMS] Ha OCHOBE MH(QOpMALUU M3
HECKOJIbKUX MUCTOYHHUKOB (PU3NYECKOTO COJEpPKaHUA, TyOIMYHO NPEICTABIATh PE3yIbTaThl
IIPOCKTHOM MJIM MCCIIENOBATEIBCKON AESITENBHOCTH, IPU 3TOM T'PAMOTHO HCIIOJIb30BAThH
M3YYCHHbIH TOHATHUMHBIA anmapaT HW3y4aeMoro pasjaena (U3MKH M CONMPOBOXKIATh
BBICTYIIJIEHUE TIPE3CHTALMEN ¢ y4ETOM OCOOEHHOCTEN ayTMTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

KosauuecTBo 4acoB DJIeKTPOHHBbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM Kontpobnbie | lpakTieckne (m¢poBbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTtejibHbIE
padoTsI padoThI pecypesI
Pazjnen 1. Mexanuveckue siBJIEHUS
11 MexaHn4eckoe JBMKEHHE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OITMCaHHUS https://m.edsoo.ru/7f41a4a6
. bubnuoteka [JOK
12 Baanmoperictene Tex 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
13 3aKOHEI COXpaHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 40
Pa3nen 2. Mexanu4eckue KoJ1e0aHUSA M BOJHBI
bu6moreka [IOK
2.1 Mexannyeckue KoyieOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
2.2 MexaHnyeckue BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znesn 3. DileKTPOMATHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHbI
31 DJIEKTPOMArHuTHOE MOJIE U 6 2 bubnuoreka [JOK
' AIIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wtoro no pazneny 6
Pa3znen 4. CBeToBLI€E IBJICHUS
bubnuoreka [JOK
4.1 3aKOHBI paclpoOCTPAHEHHUSI CBETA 6 2 https://m.eds0o.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
4.3 Pasnoxxenue 6enoro cBeta B CIIEKTP 3 2 bubmmorexa LIOK

https://m.edsoo.ru/7f41a4a6
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Hroro no pazgeny 15

Pazgea S. KBaHTOBBIE SIBJICHUS
bu6mmoreka [{OK

5.1 Hcnyckanue u moriomnieHrne cBeTa aroMoM 4 1 https://m.eds00.ru/7f41a4a6
bu6mmoreka [{OK

5.2 CTpoenue atomnoro spa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK

5.3 SInepHbie peakiuu ! 1 https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 17

Pa3nes 6. IloBTopuTeibHO-0000 a0 1M I MOAYJIb

6.1 [ToBTOpeHue u 06001IeHNE CONEepHKAHUS 9 2 bubnuoreka [JOK

' Kypca ¢pusuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

KoaudecTBo 4acoB

Ne Jara DJIeKTpOHHbIe HH(ppoBbIe
n/n Tema ypoxa Bcero Kontpoaburie | Tpakruyeckue HU3yYeHHUs o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 Mexannueckoe aBrkeHue. MarepuaiabHasi TOUKa 1 03.09.2025
2 Cucrema orcuera. OTHOCUTEIILHOCTh 1 04.09.2025 bubnuotexa [JOK
MEXaHHYECKOTO JIBHKCHUS T https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE TIPSIMOJTMHEWHOE JIBIKEHUE 1 05.09.2025 bubmorexa ITOK
P P g o https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE MPAMOTUHEIHOE JIBYKCHUE. 1 10.09.2025
CpenHsst ¥ MTHOBEHHAsI CKOPOCTh
5 [IpssMonMHENHOE PAaBHOYCKOPEHHOE JIBHKECHHE. 1 11.09.2025 bubnuoreka [IOK
Yckopenue T https://m.edsoo.ru/ff0ad8d4
5 CkopocThb MPSAMOJIMHEHHOTO PABHOYCKOPEHHOTO 1 12.09.2025
nekeHus. ['paduk ckopocTu
7 | o o nceronerson o 1 1 17.00.2025 | buommorexa LHOK
P D yerop " g o https://m.edsoo.ru/ff0adb18
HAKJIOHHOM IJIOCKOCTH
8 CBoOoanoe magenue teir. OneiTel [ anunes 1 18.09.2025
. PaBHOMCpH%C I[BI/:KCHI/IJCI noeciprn(Hocm. [Tepuon . 19.08.2025 Bubmiorexa [OK
1 yactoTa oOparienus. JIuneiinas u yriosas .09. https://m.edso0.ru/ff0ael76
CKOPOCTH
10 LlenTpocTpeMUTeIbHOE YCKOPEHHE 1 24.09.2025
11 [TepBrrii 3akoH HeroToHa. Bektop cuibl 1 25.09.2025 bubmmorexa LIOK
' o https://m.edsoo.ru/ff0ae612
Bropoii 3akon Hetotona. PaBHozelicTByrommas bu6mmoreka [JOK
12 cuia . 26.09.2025 https://m.edsoo.ru/ff0ae72a
. bubnuorexa LIOK
13 Tperuii 3akoH Herotona. Cynepnosunus cui 1 01.10.2025 https://m.eds00.ru/ff0ae982
14 Penrenue 3agau Ha TpUMEHEHUE 3aKOHOB 1 02.10.2025 | bubnuoreka IJOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
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https://m.edsoo.ru/ff0ae982

HproToHa https://m.edsoo.ru/ff0aeb6c

15 Cuna ynpyrocrtu. 3akoH ['yka 03.10.2025 Eggg?/ﬁzziiﬂﬁlmaecaz

16 Pemenue 3anay no teme «Cuia ynpyroctu» 08.10.2025
Jlaboparopuas pabota «OnpenereHne KeCcTKOCTH bubmmoreka [JOK

17 09.10.2025 .

P Y)KHHBD» https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK

18 Cuna Tpenns 10.10.2025 https://m.edscEE).ru/fanf738

19 Pemenue 3agau mo reme «Cuiia TpeHUs» 15.10.2025 Eggg?/(;;zlai,cﬁ)(.)r}j/ﬁoafa%

20 JlabopaTtopHnas pabota "Onpenenenue 16.10.2025 bubnuorexa [JOK
k03 duUIMeHTa TpEeHHs CKOJIbKeHUS" https://m.edsoo.ru/ff0af8be

21 Pemenue 3aga4g o teMe "3akonnl HeroTona. Cuia 17.10.2025 bu6moreka [IOK
ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afh8e

29 Cunta TsKeCTH U 3aKOH BCEMHUPHOTO TSATOTEHUS. 92 10.2025 bubnuotexa [JOK
YckopeHre cBOOOTHOTO M CHHUS https://m.edsoo.ru/ff0af044
Ypok-koupepenius "JIBHKeHUE TET BOKPYT

23 rpaBuTanioHHOro 1eHTpa (CoaHeYHas CUCTEMA). 23.10.2025
lNaakTukn"

24 Pemrenue 3agau mo teMme "Cuiia TSDKECTH U 3aKOH 24.10.2025 bu6mmoreka [JOK
BCEMHUPHOTO TATOTEHUs" https://m.edsoo.ru/ff0af5f8
[TepBas kocmMuueckasi ckopoctb. HeBecomocTh 1 bubnuoreka [JOK

25 ne;)erpymm P 05.11.2025 https://m.edsc%.ru/ﬁOafBBc
PaBHOBecue maTepuanbHOW TOUKU. AOCOIIOTHO

26 TBEpJI0€ TeNo. PaBHOBECHE TBEPIOTO TENA C 06.11.2025 bu6mmoreka [JOK
3aKpEIUIEHHON OCBhIO BpallleHHs. MOMEHT CHIIBL https://m.edsoo.ru/ff0afe36
IlenTtp TsRECTH
PaBHOBecue maTepuanbHOW TOUKU. AOCOIIOTHO

27 TBEpAOE TENo. PaBHOBECHE TBEPIOTO TETA C 07.11.2025
3aKperuIEHHON OChIO BpallleHus.. MOMEHT CUJIBL.

LlenTp TsxecTn
28 Pemrenue 3agau o reme "MomeHT cuibl. LleHTp 12.11.2025 | bubnmoreka [IOK



https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
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TsDKeCcTH" https://m.edsoo.ru/ff0b02b4
29 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe 13.11.2025 bubnuorexa [JOK
"Mexanunueckoe qBrxenue. Bzanmoaeiicteue ten'" T https://m.edsoo.ru/ff0b0408
30 KonTtponsHas padora o Teme "MexaHHUECKOE 14.11.2025 bubnuorexa [JOK
nBkenue. Banmoaericteue ten" T https://m.edsoo.ru/ff0b06ec
T P — 10.112025 | BrOmoTera LOK
o ' o https://m.edsoo.ru/ff0b07fa
B3aMMO/ICHCTBHE
Pemenue 3a1a4 no Teme "3akoH coXpaHEHUS bubnuorexa [JOK
32 umIysbca" 20.11.2025 https://m.edsoo.ru/ff0b096¢
33 ypOK-KOH(bepeHHI/IS{' PeakTuBHOE 1BMKEHME B 21.11.2025
MIPUPOJIC U TEXHUKE
bu6moreka [IOK
34 Mexanuveckasi paboTa U MOIITHOCTh 26.11.2025 https://m.edsoo.ru/ffob0ag4
PaboTa cumbl TSKECTH, CHITBI YIPYTOCTH U CHITBI bubnuotexa [JOK
35 TPEHHUSI 27.11.2025 https://m.edsoo.ru/ff0b0db8
JlabopaTtopHnas pabora «OnpeneneHue padoThI
36 CWJIBI TPEHUS TIPH PABHOMEPHOM JIBUKEHHUH Tella 28.11.2025
10 TOPU30HTAIBHOMN MOBEPXHOCTH
37 Ces3b sHepruu u padoTsl. [loTeHnanbHas 03.12.2025
SHEprus
Kunernueckas sueprus. Teopema 0 KHHETUUECKON bubnuoreka [JOK
38 SHEPIUU 04.12.2025 https://m.edsoo.ru/ffO0b0c32
39 3aKOH COXpaHEHUs YHEPTUU B MEXaHUKE 05.12.2025
40 Jlaboparopnas pabota «3yuenue 3akoHa 10.12.2025 bubnuoreka [JOK
COXpaHECHHS SHEPT UL T https://m.edsoo.ru/ffOb12fe
bubmuoreka [JOK
41 KonebarenbHoe TBUKEHUE U €r0 XapaKTePUCTUKH 11.12.2025 https://m.eds0o.ru/ff0b1858
42 3aryxaromue kojaebanus. BeiHyXIeHHBIE 12.12.2025 bubnunoreka [JOK
Kosnebanus. PezoHaHc T https://m.edsoo.ru/ff0b20f0
43 MatemaTuuecKuil U IPYKUHHBIN MasiTHUKU 17.12.2025



https://m.edsoo.ru/ff0b02b4
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VYpok-uccnenoBanue «3aBUCUMOCTh IIEpUO/Ia

bubnuoreka [IOK

44 KOJIe0aHUH OT )KECTKOCTH MPYKUHBI H MACChI 18.12.2025 https://m.edsoo.ru/ffob197a
rpy3a»
45 [IpeBpaieHue SHEPrUX TP MEXAHUIECKUX 19.12.2025
KOJICOaHUSAX
16 JlaboparopHras padota «OnpeneneHnue 4acToTsl U 24122025 bubmmoreka [JOK
nepuo/ia KoJicOaHU MPY>KUHHOTO MasTHUKA T https://m.edsoo.ru/ff0blaec
47 mepmona voreGum rpys, momsemenoro 25.12.2005 | BiGmoresa LIOK
’ o https://m.edsoo.ru/ff0b197a
HUTH, OT MAacChl IPy3a»
48 Mexannueckue BoJIHBI. CBOMCTBA MEXaHUUECKUX 26.12.2025 bu6moreka [IOK
BOJH. [Tpo/10JIbHBIC U MTOTIEPEYHBIC BOJHBI T https://m.edsoo.ru/ff0b21fe
49 yp"OK-KOH(bepeHHI\/’ISI Mexannueckue ‘1‘30J'IHI>I B 09.01.2026
TBEPAOM Tesie. CeCMUYECKHE BOJTHBI
50 3ByK. PacnipocTpanenue u oTpakeHHE 3ByKa 14.01.2026
51 Ypok-uccienoBaHue Ha63;IIOI[eHI/Ie 3aBUCUMOCTH 15.01.2026
BBICOTHI 3BYKa OT YaCTOTHI
59 I'pomMKOCTBh 3ByKa M BbICOTA TOHA. AKYCTUYECKHI 16.01.2026
pE30HaHC
Ypok-koHpepeHnius "YinbpTpa3ByK U HHOPaA3BYK B bubnuoreka [JOK
53 " 21.01.2026 .
MIPUPOJIE U TEXHHUKE https://m.edsoo.ru/ff0b23ca
[ToaroToBka K KOHTPOJIBLHON paboTe 1Mo Teme
" bu6mmoreka [JOK
54 3aKOHI>I”COXpaHeHI/I}I. Mexanndeckue KojaeOanus 22.01.2026 https://m.eds0o.ru/ffob25f0
Y BOJIHBI
55 KonTponbHas pabota no teme "3aKoHbI ) 23.01.2026
coxpaHeHus. MexaHu4eckue KojeOaHus U BOJIHbI
DIEeKTPOMAarHUTHOE M0Jj€e. DIEKTPOMATHUTHBIE bubnuoreka [JOK
>0 BOJIHBI 28.01.2026 https://m.edsoo.ru/ff0b2abe
57 CBolicTBa DIIEKTPOMATrHUTHBIX BOJIH 29.01.2026
Ypok-koHpepenmus "[kana 3MeKTpOMarHUTHBIX
58 BOJH. Mcnosib30BaHue 3JIEKTPOMAarHUTHBIX BOJIH 30.01.2026 bubmmotexa [IOK

IUISL COTOBOM CBSI3H"

https://m.edsoo.ru/ffOb2fe6
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VYpok-uccnenosanue "M3yueHne cBOCTB

bubnuoreka [IOK

59 ANIEKTPOMArHUTHBIX BOJ'}H C IOMOIILIBIO 04.02.2026 https://m.edso0.ru/ffOb2c6e
MOOMIILHOTO TenedoHa
60 Pemenwue 3ama4 Ha ONPE/EICHHE aCTOTEI 05.02.2026
JUTMHBI 3JICKTPOMArHUTHOM BOJTHBI
61 DnekTpoMarHuTHas mpupoja ceera. CKOpocTb 06.02.2026 bubnuotexa [JOK
cBeTa. BosHOBBIE CBOIICTBA CBETA T https://m.edsoo.ru/ff0b31d0
62 fﬁfﬁ;ﬁﬁﬁ?ﬁiﬁ gﬁf? Sarsettin Comia 11.02.2026 | bromorexa OK
: o https://m.edsoo.ru/ffob3658
JIyHb1
3aKOH OTpaKEHUS CBeTa. 3epkaia. Pemenne 3ama4y bubnuorexa [JOK
63 12.02.2026 _
Ha MPUMEHEHHE 3aKOHA OTPa)KECHHSI CBETa https://m.edsoo.ru/ff0b38c4
bu6mmoreka [IOK
64 [Ipenomiienne cBeTa. 3aKOH MPEIOMIICHUS CBETA 13.02.2026 https://m.edsoo.ru/ffob3aca
[TotHOE BHYTpEHHEE OTpaXKEHUE CBETA.
bu6moreka [IOK
65 Hcnonp30BaHme MOTHOTO BHYTPEHHETO 18.02.2026 https://m.edsoo.ru/ffOb3c5e
OTpaXeHMsI B ONTHYECKUX CBETOBOAAX
JlabopaTtopHnas padota "HcciaenoBanue
66 3aBUCHMOCTH yIJIa MPETOMIICHHS CBETOBOTO JIyda 19.02.2026
OT yIJla MaJieHUs Ha TpaHule "BO3MyX-CTEKI0""
Ypok-koupepenius "Vcnoip30BaHNE MTOJHOTO
67 BHYTPEHHETO OTPaKCHUsI: CBETOBO/IBI, 20.02.2026
ONITUKOBOJIOKOHHAS CBSI3b"
bubmuoreka [JOK
68 JIunzel. OnTUyeckas cujia JUH3bI 25.02.2026 https://m.edso0.ru/ffob3f2c
. bubmuoreka [JOK
69 [TocTpoenne n3o0pakeHUH B JIMH3AX 26.02.2026 https://m.edsoo.ru/ffob44da
10 pacerommn  ommecxolt it compuontet 27.02.2026 | BOoTexa IOK
p o parotl A https://m.edsoo.ru/ff0b4206
JTUH3BI
71 Ypok-koHpepenmus "OnTuiyeckre TMH30BbIC 04.03.2026 bubnmoreka [JOK

npubops”

https://m.edsoo.ru/ffOcO0a7e
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bubmuoreka [IOK

72 I'ma3 kak ontudeckas cucreMa. 3peHue 05.03.2026 https://m.eds00.ru/ffob4684
73 YPOK-KOH(bepeHIII/{'ﬂ Hedexror 3penus. Kax 06.03.2026
COXPAHUTH 3pEHUE
14 | Heors, Cromonms enterpammma aooro 11.03.2026 | DHomorexa OK
' p t ' A https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JlabopaTtopHast pabota "OMBITHI 1O PA3T0KEHUIO
75 0eJIoro CBETa B CIEKTP M BOCIIPUATHUIO IIBETA 12.03.2026 bubnuorexa [JOK
MPEJMETOB TIPU UX HAOJIOJICHUH Yepe3 IIBETOBbIC R https://m.edsoo.ru/ff0cOe2a
¢bunbTpe!"
76 Ypok-npaktukyMm "BoiHOBBIE CBOWCTBA CB'?TaZ 13.03.2026
ucnepcusi, tHTepdepeHnns U Auppakius
OmnsiTel Pezepdopaa v miianerapHas Mojieib bubnuoreka [IOK
" aroma 18.03.2026 https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Monens aroma bopa 19.03.2026
79 Hcnyckanne u morJIoneHHe CBETa aTOMOM. 20.03.2026 bu6moreka [IOK
KBanTsl. JInHeiuaTeie CIIEKTPhI T https://m.edsoo.ru/ff0c144c
Ypoxk-nipaktukym "Habmonenue cuiekTpoB bubnuorexa [JOK
80 UCIycKaHus" 25.03.2026 https://m.edsoo.ru/ff0c1550
N bu6mmoreka [JOK
81 PangnoakTuBHOCTE U €€ BUIBI 26.03.2026 https://m.edso0.ru/ffOc1672
bu6mmoreka [JOK
82 Crpoenue atomHoro siapa. HykiionHas Mmoziens 27.03.2026 https://m.edsoo.ru/ffocl8ac
bubmuoreka [JOK
83 PannoakruBHbIC npeBpanieHus. M30Tomnsl 08.04.2026 https://m.edsoo.ru/ffoclald
Permrenue 3agau mo treMme: "PagnoakTUBHBIE bu6mmoreka [JOK
84 npeBparieHus " 09.04.2026 https://m.edsoo.ru/ff0clb4a
85 [lepuoxa nonmypacnana 10.04.2026
86 Ypok-koHpepenus "PagunoakTuBHbIC U3TYyICHUS 15.04.2026 bubnmoreka [JOK

B IIPUPOJE, MEAUIIMHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126
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SnepHble peakuu. 3aKOHbI COXpaHEHUs bubnuorexa [JOK
87 16.04.2026 )
3apsiIOBOTO U MacCOBOTO YHCEIT https://m.edsoo.ru/ff0c1c58
DHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U bubnuorexa [JOK
88 SHEPTUU 17.04.2026 https://m.edsoo.ru/ff0cld7a
89 Pemenwue 3ampa4 o Teme "SnepHeie peaknun' 22.04.2026
90 Peaknuu cunresa u nenenus anep. Mcrounuku 23.04.2026 bubnuorexa [JOK
sreprun CoJHIIA ¥ 3BE3]T T https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenmus "AnepHas sHepreTuka.
91 JleicTBUS paJliOaKTUBHBIX U3TyYEHUI Ha KUBBIE 24.04.2026
OpraHu3mbl"
[ToaroToBka Kk KOHTPOJILHOU paboTe MO TEMe
" bubnuorexa [JOK
92 DNEeKTPOMAarHUTHOE TOJIe. C?'neKTpOMarHHTHLIe 29.04.2026 https://m.edsoo.ru/ffoc223e
BOJIHBL. KBaHTOBEIE SIBIICHHUSI
KonTponbhas pabora no teme
93 "DIIEKTPOMArHUTHOE TT0JIe. DICKTPOMArHUTHBIC 30.04.2026
BOJIHBbL. KBaHTOBBIE sIBIEHUSA"
[ToBTOpenue, o6o6menue. JlabopaTtopHbie paboThI bubnuorexa [JOK
94 " - " 06.05.2026 .
o Kypcy "B3aumoeiictBue Ten https://m.edsoo.ru/ff0c245a
95 | comcormenmen samm no see Temmontre 07.05.2026 | Dubmoreia LIOK
" A R https://m.edsoo.ru/ff0c2572
TIPOIIECCHI
% Eazlgeﬁﬁ:iﬁil; f;) 6;?16;: ieieem?rpff[ enono 08.05.2026  Duomnorexa LIOK
o A o https://m.edsoo.ru/ff0c2a22
JIBUTATEIICH
[ToBTOpeHue, o6o0IeHNE. PelieHne pacueTHbIX U
’ " bubmuoreka [JOK
97 Ka4eCTBEHHBIX 38.,[[8'."1 o teme "KII/] 13.05.2026 https://m.eds00.ru/ffoc2b30
AJIEKTPOYCTAaHOBOK
98 IToBTOpenue, o0oOeHue. JlabopatopHsie paboThI 14.05.2026 bubnuoreka [IOK
1o Kypey "CseToBsie siBeHHS" T https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0606menue. PaboTa ¢ TekcTamu mo bubnmoreka [JOK
99 " " 15.05.2026 .
TeMe "3aKOHBI COXpaHEHHUs] B MEXaHHKe https://m.edsoo.ru/ff0c2d6a
100 | IloBTOpenue, o6obmeHne. PaboTta ¢ Tekcramu 1o 20.05.2026 | bubaumoteka LIOK
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teMme "Konebauus v BOJIHBI"

https://m.edsoo.ru/ff0c2e82

[ToBTOpenue, 0606menue. PaboTa ¢ TekcTamu mo

bubmuoreka [IOK

101 teme "CBeToBbIC SIBJIICHUS" 1 21.05.2026 https://m.edsoo.ru/ff0c3044
102 HOBT?peHI/Ie, 00600menue. Pabora ¢ 'vl;eKCTaMI/I 1o 1 22 05.2026

teme "KBanToBas u syiepHas pu3nka
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

IMPOBEPSEMBIE NPEJMETHBIE PE3YJBTATBI OCBOEHHWS OCHOBHOM
OBPA3OBATEJIbHOM IHPOI'PAMMBbI OCHOBHOI'O OBILIEI'O
OBPA3OBAHMUA

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI 00pa3oBaTe/ILHOI
NporpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

1.1

HCII0JIb30BATh U3YYCHHBIC TOHATUA

1.2

paznuuaTh SBJIEHHUS 1O ONMHMCAHHI0 MX XapaKTEpHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIONIUX JaHHOE (DU3NUECKOE SBIICHUE

1.3

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (DM3MUYCCKHUX SBICHUN B OKPYKAIOIIEM MHUpE, B
TOM 4Hciie (U3NYECKUE SIBICHUS B TPUPOJAE, MPU ITOM MEPEBOJUTH MPAKTUUYECKYIO
3a/layy B Yy4eOHYI0, BBIJCTSATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (DUIHIECKUX
SIBJICHUI

14

OTMCHIBAaTh M3YyUYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBIICHUS, UCHOJb3Ys (PU3NUECKHE
BEJIMYMHBI, TP OMMCAHWU MPABWIBHO TPAaKTOBaTh (PU3MUECKUN CMBICI HCHOJIB3YEMbIX
BEJIMYMH, OOO3HAYEHUS W EIUHUIBl (PU3NYECKUX BEIUYHMH, HaXOAUTh (OPMYIHI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIWYHHY C JAPYTUMHU BEJIWYUHAMH, CTPOUTH
rpaduKy U3y4eHHbBIX 3aBUCUMOCTEN (DPU3HUECKUX BEIMYMH

1.5

XapaKTepU30BaTh CBOMCTBa Ted, (QU3UYECKHE SBJICHHUS U MPOLECCHl, HUCHOIB3Ys
M3YYEHHbIE 3aKOHBI, IIPY ITOM JIaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3alHChIBATh
€ro MaTeMaTH4eCKOE BBIPAKEHUE

1.6

00BACHATH (PU3MUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyallHii
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBIATH NPUYUHHO-CIEACTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHHE U3 2 — 3 JIOTHYECKHX IIaroB C MOMOIIBI0 2 — 3 U3y4EeHHBIX CBOMCTBA
(buznyecKux ABJICHUN, GU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemaTh pacu€THbIC 3a/1a4 (OMUpPAIOIIUECs Ha CUCTEMY U3 2 — 3 ypaBHEHUH), HCTIONIB3YS
3aKOHBI U (POPMYIIBI, CBA3BIBAONINE (PU3MUECKUE BETUUYUHBI: HA OCHOBE aHaJIM3a yCIOBHS
3a/laud 3aMuChIBaTh KPAaTKOE YCIOBHUE, BBISBIATH HENOCTAIOLIUME WM H30BITOYHBIC
JaHHbIC, BBHIOMpATh 3aKOHBI U (HOPMYIbI, HEOOXOAMMBIC ISl PEIICHUS, MPOBOJIUTH
pacuéThl U OICHUBATh PEATMCTUYHOCTD MOJTYYEHHOTO 3HaYCHHS (PU3NYECKON BETMUHHBI

1.8

paciio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOKHO PCIIWTH IIPU IIOMOIIH (1)I/I3I/I‘ICCKI/IX METOO0B,
HCIIOJIB3Yys OIIMCAaHUC HUCCICOAOBAHUSA, BEIACILITE IIPOBEPACMOC IIPEAIIOI0NKEHNE, OICHUBATD
IIPaBUJIBHOCTh IOpsAJAKa IPOBCACHUA HCCICAOBAHUA, ACIATh BBIBOJABLI, MHTCPIIPETUPOBATH
PC3YJIIbTAThI Ha6J'IIOI[eHI/II71 U OIIBITOB

1.9

IIPpOBOOUTH OIIBITHI 110 Ha6J'IIOI[eHI/IIO (1)I/ISI/IIIGCKI/IX SIBJICHUH WA (1)I/I3I/I‘ICCKI/IX CBOWCTB TEJI:
CaMOCTOATCIBHO CO6I/Ip8.TB YCTaHOBKY U3 M30BITOYHOIO Ha6opa O60py,HOBaHI/I$I,
OIIMCBIBATH X0 OIIbITa U €I'0 PE3YJIbTAThI, (I)OpMYJ'II/IpOBaTL BBIBOAbI

1.10

NPOBOJAMUTh TPH HEOOXOJMMOCTH CEPHI0 MPSIMBIX H3MEPEHHi, ONpeAetss CpeaHee
3HAUYEHHE W3MEepseMOl BEeMMYMHBI ((POKYCHOE pacCTOSIHUE COOHMparomei JIMH3BI),
000CHOBBIBATh BHIOOP crioco0a u3MepeHHst (M3MEpUTEIHLHOTO Mprubopa)

1.11

MIpOBOAUTL MCCICAOBAHUC 3aBHCHUMOCTEM (I)I/ISI/IIIGCKI/IX BCIIMYHMH C HCIIOJIb30BAHUCM
MPpSAMBIX H3MepeHHI>iI IJIaHUPOBATH UCCICAOBAHUEC, CAMOCTOATCIIBHO COGHp&TB YCTaHOBKY,
(I)I/IKCI/IpOBaTL PE3YJIIbTAThI HOJ'Iy‘ICHHOfI 3aBUCUMOCTHU (I)I/BI/I‘ICCKI/IX BCIMYMH B BHAC
Ta6J'II/II_[I/I Fpa(l)I/IKOB, ACJIaTh BBIBOALI 110 PE3YJIbTATaAM HCCICOAOBAHUA

1.12

MIpOBOANUTE KOCBCHHBIC H3MCPCHUSA (I)I/ISI/I‘IGCKI/IX BCJIIMYHH: IUJIAHUPOBATh HU3MCPCHHA,
CO6I/IpaTL OKCIICPUMCHTAJIbHYKO  YCTAHOBKY W  BBIINOJHATL U3MCPCHUS, CIICAYS
Hpe[[HO)KCHHOﬁ HHCTPYKOWUH, BBIYUCIATH 3HAYCHUC BCIWYHUHBI W AHAJIM3WUPOBATH
TIOJIYYCHHBIC PC3YJIbTATEI C y‘IéTOM 3aJJaHHOH NOrpCIIHOCTHU I/I3MepeHHﬁ




1.13

coOmoaTh MpaBUja TEXHUKH Oe30MacHOCTH 1pu  pabore ¢ JabOpaTOpHBIM
000pyIOBaHUEM

1.14

pa3nu4aTh OCHOBHBIC MPU3HAKU M3YYCHHBIX (PH3UYECKUX MOJICNICH: MaTeprallbHasl TOYKa,
a0COIOTHO TBEPMOE TEJO, TOYCUHBIN UCTOYHUK CBETA, JIyd, TOHKAS JIMH3A, IJIaHETapHas
MO/IEJIb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO siipa

1.15

XapaKTepU30BaTh NPUHIIHIIEI ACHCTBUS N3YYCHHBIX MPHOOPOB U TEXHUYECKUX YCTPOUCTB
C ONOpOH Ha WX OIMCAHWSA, WCHOJB3Yysd 3HAHHUA O CBOMCTBAX (DM3WYECKHUX SIBJICHUU H
He00X0AMMbIe (PU3NIECKHE 3aKOHOMEPHOCTH

1.16

HCMOJIb30BATh CXEMbl M CXEMATHYHbIE PUCYHKM HM3YYECHHBIX TEXHHYECKHUX YCTPOMCTB,
U3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTHYECKUX IMPOIECCOB MPH PEHICHUU Y4eOHO-
MPAKTUYECKUX 3a/1ay, ONTHYECKUE CXEMbI IIJISi TMOCTPOEHHUs H300pakKeHUH B IJIOCKOM
3epKajie ¥ coouparouieil JmH3e

1.17

MPUBOJUTh TpPUMEPbl (HAXOAUTh HMHPOpPMAIMIO O IMpHUMEpax) MPaKTHYECKOTO
WCIOJIb30BaHUS (U3NYECKUX 3HAHUNW B IIOBCEJHEBHOM JKM3HU s oOecreyeHus
0e30macHOCTH MNpu oOpalieHuu ¢ npudopaMu U TEXHUYECKHMMH YCTPOWCTBaMU,
COXpaHEHHUS 37J0POBbsl U COOJIOAEHUSI HOPM JKOJIOTUYECKOTO MOBEJICHHS B OKPY/KaIOIIEeH
cpene

1.18

OCYIIECTBJIATh TOUCK WHMOpMAIUu (PU3NUECKOTO cojAepKaHus B cetu HHTepHeT,
CaMOCTOSITENIFHO (OPMYIHPYST TIOMCKOBBIA 3alpOC, HAXOJWUTHh IIyTH OMpPEACIICHUS
JIOCTOBEPHOCTH TMOJYYEHHOW WH(POpMAlMAd HA OCHOBE HWMEIOIIMXCA 3HAHUM U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB

1.19

WCII0JIb30BATh IMPH BBIMIOJHEHUU Y4YEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO JHUTEpaTypy
(bu3MUeCKOTO CO/Aep)KaHUs, CIIPaBOUHBIE MaTepuallbl, pecypchl ceTu MHTepHET; BialeTh
npuéMaMl KOHCIIEKTHUPOBAHHUS TeKCTa, NpeoOpa3oBaHus HUHPOpMAIMU U3 OJHOMN
3HAKOBOU CUCTEMBI B IPYTYIO

1.20

co37aBaTh COOCTBEHHbIE MMMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MHGOpMAIlUU U3
HECKOJIbKUX HMCTOYHHMKOB  (DU3UYECKOTO  COJECp)KaHUs, MYyOJIWYHO TMPEICTaBIAThH
pe3ynbTaThl MPOEKTHOW WM HCCIEAOBATEIbCKOW NEATENbHOCTH, NMPU ATOM TI'PAMOTHO
WCIOJIb30BAaTh HW3YYEHHBIM MOHATHIHBINA ammapar H3y4aeMmoro paszaena ¢GU3UKH U
COMPOBOXKIATh BBICTYIUIEHUE TMpe3eHTanueil ¢ y4éToM OCOOEHHOCTEeH ayauTOpuu
CBEPCTHHUKOB

1.21

IIpyu  BBIIOJIHCHHUHU y‘Ie6HBIX IIPOCKTOB H I/ICCJ'Ie,Z[OBaHI/II\/II (bPI?»PI‘ICCKI/IX PO ECCOB
pacupeacisaThb 0053aHHOCTH B rpymnmne B COOTBECTCTBHMM C IIOCTaBJICHHBIMH 3aJadyaMu,
CJIICANTD 34 BBIIIOJIHCHHUEM IIJIaHA ﬂeﬁCTBHﬁ U KOPPCKTUPOBATH €TI0, a/ICKBATHO OLICHHUBATDH
CcOOCTBEHHBIH BKJIal B [ACATCIIBHOCTbL TIPYIIIbI, BbBICTPAUBATL KOMMYHUKATUBHOC
BSaHMOHeﬁCTBHe, MMpOoABJISAA TOTOBHOCTDL pa3pClliaTb KOH(bJ'II/IKTbI




INPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

Kon
pasnena Kopx snemenTa [IpoBepsieMble 3EMEHTBI COAEPKAHUS
MEXAHUWYECKUE SABJIEHUA

8.1 Mexanudeckoe aABuxeHue. MartepuanbHas Touka. Cucrema oTcuéra

8.2 OTHOCHTETHHOCTh MEXaHUYECKOTO JIBHKCHUS

8.3 PaBHOMEpHOE NPSMOJIMHEHHOE ABIKCHHE

8.4 ###Par####HepaBHoMepHoe  mpsiMoiuHeliHoe — nBwkeHue.  Cpeassisi u
MTHOBEHHASI CKOPOCTh TeJIa IPH HEPABHOMEPHOM JBWKCHHUH

8.5 Yckopenne. PaBHOyCKOpEHHOE NPSIMOIMHENHOE IBU)KEHUE

8.6 ###Par###Cro6oqHoe agerne. OnwiTel ["anmmes
#H##Par#H##PaBHOMepHOE JIBIDKEHHME 10 OKpykHOCTH. Ilepwong u wyactota

8.7 oOpamienusa. JluneitHas u yrjmoBas ckopoctu. LleHTpocTpemuTenbHOe
YCKOpEHHUe

8.8 [TepBriit 3akoH HproToHa

8.9 Bropoii 3akon HerotoHa

8.10 Tperuit 3akon HeloToHa

8.11 HH#APar###] [puHINTT CYMepIIO3UITUN CUIT

8.12 Cuna ynpyrocrtu. 3akoH ['yka

813 ###Par###Cuna TpeHus: cuila TPEHUS CKOJIbKEHUS, CHJIa TPEHUs IOKOS,
Jpyrye BUJbI TPEHUS

814 #H##Par#H##Cuna TSOKECTH W 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpEHHe
CBOOOJHOTO MaACHUS

8 815 JBmwxenue rmaner Bokpyr Cousnma. IlepBas Kocmuueckass CKOpPOCTb.

HesecomocTs u neperpysku

8.16 PaBHOBecne maTepuanbHOM TOUKU. AOGCOTIOTHO TBEPIOE TEJIO

817 #i##Par##PaBHoBece TBEPAOro Tena C 3aKPEIUIEHHOW OChIO BpAIllCHHS.
MowmeHT cunbl. LlenTp TsxecTn

8.18 Nwmnynsc Tena. Mi3Menenue ummynbca. IMnynsc cuiib

8.19 3aKOH COXpaHEHUsI UMITYJIbCa

8.20 #Hi#HPar#Ht#PeakTBHOE BMKCHUE

8.21 Mexanudeckasi paboTa U MOIITHOCTb

8.22 PaGora cun tskecTH, ynpyroctu, TpeHus. CBsizb SHEPrUu U paboThI

8.23 [ToTeHnmanpHas 3HEprus Teja, MOJHATOrO HaJl HIOBEPXHOCTHIO 3eMiln

8.24 [ToTeHnmanpHasi JHEPTUs CKATON MPYKUHBI

8.25 #H##Par#Ht#Kunernueckas sHeprus. TeopeMa 0 KHHETHIECKON DHEPTUU

8.26 ##H#Par###3akoH coXpaHeHHUs] MEXaHUYECKOH SHEpruu
[IpakTueckue pabOTHI:
Omnpenenenue cpeHel CKOPOCTH CKONBbKEHUS OpycKa WU JIBH)KEHHUS IIapuKa
M0 HAKIOHHOW  TwiockocTH. OmpeneneHue  YCKOpPeHHs  Telna  MpHU

827 PaBHOYCKOPEHHOM ABMKEHUU IO HAKJIOHHOM MIIOCKOCTH.

HccnegoBanne 3aBHCHUMOCTH nyru OT BpPEMCHU IpU PABHOYCKOPCHHOM
JABHKCHUN 0e3 HavaJIbHOM CKOPOCTH.

HpOBepKa THUIIOTE3bI: €CJIN IIPU PAaBHOYCKOPCHHOM JIBUKCHHUU 0e3 HayanbHOM
CKOPOCTH ITYTHU OTHOCATCA KaK PsSJg HEYETHBIX YHUCCJI, TO COOTBCTCTBYIOIIUC




MPOMEXYTKHA BPEMEHHU OJTMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CUIIBI HOPMAJILHOTO
nasnenus. Onpenenenue koddduimenta TpeHus: ckoyibxkenus. OnpeneneHue
KECTKOCTH MPYKUHBL. OnpeneneHne padoThl CUJIbI TPEHHS MIPH PABHOMEPHOM
JBUKEHUM Tejla MO0 TOPU3OHTAIbHOW MoBepxHOCTU. OmpeneneHue padOThI
CHJIBI YIPYTOCTH TpPH NOIBbEME Ipy3a C HCIOIH30BAHUEM HEOJBI)KHOTO U
HOJIBUYKHOTO OJIOKOB

8.28

dusnyeckue SBICHHSI B npupoac: NpuivBbl U OTIMUBBI, ABWIKCHHUC IIJIAHCT
ConaeuHoM CHUCTCMbI, PCAKTUBHOC IBMIKCHHC )KUBBIX OPIraHN3MOB

8.29

TexHuyeckue yCTpOMCTBA: CIHUAOMETP, NATUYUKU IOJIOKEHUSA, PACCTOSHUSA U
YCKOPEHHSI, PAaKEThI

MEXAHUWYECKUE KOJIEFAHUA 11 BOJIHBI

KonebatenbHoe nBmwkenune. OCHOBHBIE XapaKTEPUCTHUKU KOJICOAHWMU: MEPUOJ,

9.1 4acTOTa, aMIUIUTY 1A

92 MareMatnueckuii M NOpPYKUHHBIM MaATHHUKHU. l[IpeBpaieHne sHepruu mnpu
KoJIeOaTeIbHOM JIBI>KCHUU

9.3 3aryxaromue kojebanus. BernyxaeHubie konebanus. Peonanc
Mexanudeckue BOJIHBL. CBOWMCTBA MEXaHWMYECKUX BOJH. I[IpomonbHBIE U

94 MOMepeYHble BOJHBL. JlJIMHA BOJMHBI M CKOPOCTh €€ PacnpOCTpaHEHUS.
MexaHu4ecKre BOJHBI B TBEPIOM TeJ€, CEHCMUYECKHIE BOJHBI

9.5 3ByK. I'poMKOCTB 1 BbICOTA 3ByKa. OTpakeHHUE 3ByKa

9.6 Nudpa3Byk u yapTpasByk

J [IpakTuueckue paboOTHI:

Omnpenenenre 4acTOThI U Meproia KojaeOaHuit MaTeMaTHYecKOro MasTHHUKA.
Omnpenenenre 4acTOThl U Meproia KojaeOaHui Npy>KUHHOTO MasiTHUKA

97 HccnenoBanue 3aBUCHMOCTH MepHoJia KoJIeOaHU MOBEIIEHHOTO K HUTH Ipy3a

' oT JuMHbl HUTH. MccnenoBanue 3aBUCHUMOCTH — IEepUOJa  KoJieOaHMA

IPYKUHHOIO MasATHHKA OT Macchl rpy3a. [IpoBepka He3aBHCHMOCTH nepuoja
Koje0aHu rpy3a, MOJBEUIEHHOIO K HUTH, OT MaccChl Ipy3a H >KECTKOCTH
npyXuHbl. M3Mepenue yckopeHusi CBOOOHOTO MaJeHUS

98 ®dusnueckue ABNCHHA B NPUPOJC: BOCIPUATHE 3BYKOB IKMBOTHBIMH,
3€MJIETPSACEHHE, CEICMUYECKUE BOJIHBI, I[yHAMHU, 3XO

99 TexHuyeckne ycTpoMCTBa: HXOJIOT, MCHOJB30BAaHUE YIbTPa3Byka B ObITYy H
TEXHUKE

OJIEKTPOMAIT'HUTHOE I1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHbBI

101 DNEeKTPOMarHuTHOE  TOJIE. DNEeKTpOMarHuTHbIE  BOJIHBI. CaoiicTBa
3JIEKTPOMArHUTHBIX BOJIH

10.2 [Ixara 371eKTpOMarHUTHBIX BOJIH

103 DOnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BoiHOBBIE CBOMCTBa
CBETa

10 [IpakTueckue pabOTHI:

10.4 W3yueHne CBOWMCTB AJIEKTPOMAarHUTHBIX BOJH C IOMOIIbIO MOOHJIBHOTO
TeseoHa

105 Ouznyeckue SBICHHUS B TMPUPOJE: OHMOJIOTHUECKOE JAEeWCTBHE BUIUMOTO,
yIBTPAPHOIETOBOTO U PEHTT€HOBCKOTO U3ITyUCHHIA

106 TexHuueckre YCTpPOICTBA: HCIOJb30BAHUE AJIEKTPOMArHUTHBIX BOJH MJiA

COTOBOI CBSI3U




CBETOBbBIE ABJIEHUA

111 JlyueBas monens cBera. MIcTOUHMKY CBETa

11.2 [IpsimonurHEeHOE pacpoOCTPaHEHHUE CBETA

11.3 OTtpaxxenue cBera. [lnockoe 3epkao. 3aK0H OTpaKeHHs CBETa

114 [Ipenomnenne cBeta. 3akoH TmpejomiieHHs cBeta. [losiHOe BHyTpeHHee
OTpaXCHHE CBETA

11.5 JIunza. Xop tyden B JIMH3€

11.6 OnTudeckas cucrema doToanmnapara, MUKPOCKOIIA B TEJICCKOIA

11.7 ['ma3 kak onruyeckas cucrema. bam30pykoCcTh U TaTbHO30PKOCTh

118 Paznoxxenne Oemoro cBera B cnektp. Omnbitel  Hptorona. CrnoxxeHue
CIIEKTPAITLHBIX I[BETOB. J[ucnepcus ceera
[IpakTuueckue paboTHI:
#H##Par#H#lccnenoBanre 3aBUCUMOCTH yrila OTPAKEHHUsI CBETOBOTO Jiyda OT

11 yIJia TaIeHus.

H#HH##Par#H#13ydenne XapakTepUCTUK H300paKeHUs TMpeaMeTa B IIJIOCKOM
3epKaje.
#H##Par#H#lccnenoBanre 3aBUCUMOCTH yTJIa TIPETOMJICHHUSI CBETOBOTO JIyda OT

11.9 yTJIa MaJICHUsI Ha TPAHUIIE «BO3yX — CTEKIIO».
#H##Par#H# lomyuenne n300paxeHU C TOMOIIBI0 COOMPAOIICH JIMH3HI.
#H##Par#H##Onpenenenue (HOKYCHOTO PACCTOSIHUSI W ONTHYECKOW  CHIIBI
COOMpArOIIEH JINH3HI.
H#HHH#Par###OnbITHI 10 Pa3IOKEHUIO OEJIOro CBETa B CHEKTP.
H#H#HPar#H##ONBITEI 10 BOCHPHUATHIO IIBETA MPEAMETOB TNPH WX HAOIIOICHUU
yepes3 1IBETOBbIe (PUIIBTPHI

11.10 ®usnueckue sBieHus B npupone: 3atmeHus ConHua u JlyHbl, nBerta Tedn,
ONITHYECKHE SIBJICHUS B aTMocepe (1iBeT Heba, pedpakius, paayra, MUPax)

11.11 Texnuyeckue ycTpoicTBa: OYKH, MEpPHUCKOM, (oToammapar, ONTHYECKHE
CBETOBO/IbI

KBAHTOBBGIE SIBJIEHU A

12.1 OmneiTel Pe3epdopna u mianeTapHas Mojenb atoma. Mojenb atoma bopa

12.2 Hcnyckanue u noryionieHue ceera aroMmoM. KBanTel. JInHeituaTbie CieKTphl

12.3 PannoaktuBHOCTH. Anb(a, 6eTa- U raMma-u3IydeHUs

12.4 Ctpoenue aToMHOTO siipa. HykiioHHas MoAens aTOMHOTO sijipa. M30Tormsl

12.5 PannoaxTtuBHbIe ipeBpainienus. [lepron nomypacaga aTOMHBIX siaep

12.6 SnepHble peakiy. 3aKOHbI COXpaHEHUs 3apsAI0BOr0 U MAaCCOBOTO YHCET

12.7 DHeprus cBsS3U aTOMHBIX siiep. CBsI3b MAacChl H SHEPTUU

12 12.8 Peakuuu cunrtesa u nenenus saep. Mcrounuku sneprun CosHia v 3BE371

129 SAnepnas oHepretuka. JleilicTBHe paJuOaKTUBHBIX W3JIY4YeHUH Ha >KHUBBIC
OpraHu3Mbl
[IpakTueckue pabOTHI:
Habntoienue CriomHbIX U IMHEWYaThIX CIEKTPOB U3ITy4eHUSI.

12.10 HccnenoBanue TpeKoB: M3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY MYTH (T10
¢dororpadusim).
W3mepenue pagnoakTuBHOTO (poHA

1211 Oduznyeckue SBICHUS B TMPHUPOJE: ECTECTBEHHBIM paJHOaKTUBHBIN (HOH,
KOCMUYECKUE JIyYd, PaJMOAKTUBHOE W3JIyUYC€HHE TMPHUPOJHBIX MHUHEPAJIOB,




JEUCTBHE PAJUOAKTUBHBIX U31y4YCHUN HA OPraHu3M 4eI0BEKa

12.12

TexHr4eckne yCTpoMCTBa: CIIEKTPOCKOI, MHAMBUAYAIbHBIN JT03UMETP, KaMepa
Buibscona




INPOBEPAEMBIE HA OI'D IO ®U3BUKE TPEBOBAHUSA K PE3YJIBbTATAM
OCBOEHMUAA OCHOBHOM OBPA3OBATEJIbHOM INPOI'PAMMBbI
OCHOBHOI'O OBIIEI'O OBPA30BAHU A

Kon IIpoBepsiemble TPeGOBaHUSI K NPEAMETHBIM pe3y/ibTaTaM 6a30BOro ypoBHS
NpoBepPsIeMoro 0CBOCHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust
TpeOoBaHuUsl Ha ocHoBe PT'OC

[lonnmanue ponum (U3MKM B HAYYHOW KapTWHE MHpPA; CHOPMUPOBAHHOCTH 0a30BBIX
MIPE/ICTABICHUM O 3aKOHOMEPHOM CBSI3M M IMO3HABAEMOCTH SIBJIEHMH NPUPOJBI, O POJIHU
JKCIIEpUMEHTa B (U3MKE, O CHCTeMOoOOpasymomeil poinu (HU3UKH B Pa3BUTHH
CCTCCTBCHHBIX HAYK, TCXHUKHU H TCXHOJIOFI/Iﬁ, 00 3BOJIFOITNH (1)I/I3I/I‘-I€CKI/IX 3HAHUM U WX
poJin B IIEJIOCTHOM €CTECTBEHHOHAay4yHOM KapTUHE MHpa, O BKJIAJ€ POCCHUMCKUX U
3apy0exKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKU, 00BSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MHUpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHMs O BUJIaX MaTepuu (BEILIECTBO U I0JIE), O JBM)KEHUU KaK CIOcOo0€e CYIeCTBOBaHUS
Marepu, 00 aTOMHO-MOJIEKYJSPHOW TEOpUU CTPOEHHUS BEIIeCTBa, O (QU3NUYECKON
CYLUIHOCTU SIBJICHUH MpUPOAbl (MEXaHWYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBaHTOBBIX); YMEHHE pa3inyaTh SBJIECHUS MO OMHCAHUIO MX XapaKTePHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (QHU3WYECKOoe SBJICHHE, yMEHHUE
pacro3HaBaTh MPOSIBIIEHWE HM3YYEHHBIX (DU3MUECKHX SIBICHUM B OKpPYKAIOIIEM MUDE,
BBIJIENISIS UX CYILIECTBEHHBIE CBOMCTBA (MIPU3HAKH)

Brnanenne ocHOBaMM TOHSTHITHOTO ammapaTta W CHMBOJHYECKOTO S3bIKa (DU3UKH U
WCTIONb30BAHUE WX JUI PEIICHUs y4eOHBIX 3a7ad; YMEHHE XapaKTEepPH30BaTh CBOMCTBA
TeN, (pU3NUecKue SIBICHUS U MPOLIECCHI, UCTONb3YS (hyHIaMEHTaIbHbIE U AIMIUPUUYECKUE
3aKOHBI

VYMeHnne OIMCHIBaTh HN3Y4YCHHEBIC CBOMCTBA TE€N H (bnmqecm/le SABJICHUS, HCIIOJIB3Yys
(1)I/I3I/ILICCKI/IC BCJIIMYHHBI

Brnanenne ocHOBaMHM METOJOB HAyYHOTO IMO3HAHHUSA C YYETOM COOJIOACHUS TPABUI
0e30macHOTO TpyAa: HabmoaeHne PU3NUECKUX SBIICHUM:

YMEHHUE CaMOCTOSITEIIbHO COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY M3 JaHHOTO Habopa
00OpYyIOBaHUs 10 WHCTPYKIIMU, ONHCHIBATh XOJ OIBITA M 3aIKCHIBATh €ro Pe3yJbTaThl,
(bopMyIHpOBaTh BHIBOJIBI;

MPOBEJCHUE TPSIMBIX W KOCBEHHBIX W3MEpPCHUH (U3MUYECKMX BEIUYMH: yMEHHE
TUTAHUPOBATh U3MEPEHHSI, CAMOCTOSITEIIHHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY 110
WHCTPYKIIUH, BBIYUCIISTH 3HAUCHHE BEJIMYMHBI M aHAIM3UPOBATH TIOJIYYECHHBIC PE3YJIbTaThI
¢ y4€TOM 3aJJaHHOM MOTPEUTHOCTH PE3YJIbTATOB U3MEPEHUH;

MPOBEICHUE HECTIOXKHBIX IKCIICPUMEHTAIBHBIX UCCIICIOBAaHUI; CAMOCTOSITEIILHO COOMPATh
IKCIICPUMCHTAIIBHYI0 YCTaHOBKY M IPOBOJUTH HCCIEAOBAaHHE IO HHCTPYKIIHH,
MPEJCTABIATh IOJYYCHHBIC 3aBUCHUMOCTH (U3UYECKUX BEJIMYMH B BHJIEC TaOIUI] |
rpadMKOB, YYUTHIBATh MOTPEITHOCTH, JICJIATh BHIBOJIbI IO PE3YJIbTATaM HCCIICI0 BAHUS

[TonumaHue XxapakTEpPHBIX CBOMCTB (PH3MYECKHX MojeIeH (MaTepHaabHas TOYKa,
abCoMIOTHO TBEpPJOE TENO, MOJENH CTPOCHHUS Ta30B, KHUAKOCTEH U TBEPABIX Te,
MJIaHeTapHas MOJIeNbh aTOMa, HYKJIOHHAs MOJENb aTOMHOTO S/pa) U yMEHUE MPUMEHSITh
WX JUIsl OObsICHEHHSI (PU3UYECKHUX TIPOIIECCOB

YMenue o0bsACHITh (I)I/I3I/I"ICCKI/Ie MponecCul U CBOMCTBA TCJI, B TOM 4YHUCJIC U B KOHTCKCTC
CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOT'O XapaKTEpad, B HaCTHOCTH, BBIABJIATH NPUYUHHO-
CJICACTBCHHBIC CBA3UM U CTPOUTH OOBSICHEHHE C OHOpOfI Ha MU3YYCHHBIC CBOMCTBA
(1)143I/IHCCKI/IX HBJ'IeHPIfI, (bI/IBI/I‘-ICCKI/Ie 3aKOHbBbI, 3dKOHOMCPHOCTH U MOJCIN

YmMmenue pemath pacuéTHbie 3amaun (Ha 6aze 2 — 3 ypaBHEHHIi), HUCTOIB3YS 3aKOHBI U
(dhopMyIbl, CBSI3BIBAIONINE (PU3WYECKHE BEIUYUHBI, B YaCTHOCTH, 3alHCHIBATh KPaTKOE




yCJIOBHME 3a[ayM, BBISBIATH HENOCTAIOIIME JaHHBbIC, BBHIOMPATh 3aKOHBI U (OPMYIIBL,
HEOOXOAMMBIE [T €€ PelIeHH s, NCI0Ib30BaTh CIPABOYHBIC JTAHHBIE, IPOBOAUTH PACUETHI
U OLCHMBATH PEATTUCTUYHOCTH MOJYYEHHOTO 3HAueHUs (pU3MUECKON BEITMYMHBI; YMEHUE
OTIPENIENATh Pa3MEPHOCTh (PU3NYECKON BEIIMYHMHBI, TIOTY4YE€HHOW NPU PEHICHUH 3a/1a41

YMeHHe XapakTepu30BaTh NPHUHLMIBI JCHCTBUS TEXHUYECKUX YCTPOMCTB, B TOM 4YHCIIE
OBITOBBIX MPUOOPOB, U MPOMBIIIJICHHBIX TEXHOJIOTUYECKHUX MPOLECCOB M0 UX OIMUCAHHIO,
WCTIOJNB3ysl 3HAHUS O CBOMCTBaX (PM3MUECKUX SBICHUH M HeoOXomumble (uznyeckue
3aKOHOMEPHOCTH

10

YMeHre HMCIIOJIL30BaTh 3HAHUS O (1)I/ISI/I‘-I€CKI/IX SABJICHUAX B HOBCGILHGBHOﬁ KU3HU JIs1
obecrieyeHns 6e30MaCHOCTH MPH OOpameHnH ¢ OBITOBBIMU IPUOOPAMU M TEXHUYECKUMU
YCTPONCTBAMH, COXPAHEHHS 3/I0POBbS U COOIOJICHUS HOPM IKOJIOTHYECKOTO TTOBEJCHUS B
OKpYXalolllel cpesie; MOHMMaHHe HeOOXOJAMMOCTH MPUMEHEHHS JTOCTHKEHUN (U3UKU U
TEXHOJIOTMH JIJIs PAIMOHAILHOTO MTPUPOIOTIOIB30BAHMS

11

OnelT mOMCKa, mnpeoOpa3oBaHUsl U TpPEACTaBICHUS HHPOpMALUMU  (PUINYECKOTO
COJIEp’)KaHUs C UCIHOJb30BaHUEM HHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHII;
YMEHHE OLIEHHMBATh JIOCTOBEPHOCTH IMOJIyUEHHOM HMH(OpPMAallMM Ha OCHOBE HMEIOIIMXCS
3HAHUM U JIOTIOJHUTENbHBIX HCTOYHHKOB; YMEHHE MHCIIOJIb30BaTh MPHU BHIOJHEHUN
y4eOHBIX 3a/JlaHuil HAyYHO-TIOMYJSPHYIO JIMUTEpPaTypy (HU3UYECKOTOo COJAEp KaHuUs,
CIpaBOYHBbIE MaTepuaibl, pecypcbl ceTu HTepHeT; BianeHue 0a30BBIMH HaBBIKAMH
npeoOpa3oBaHusi MHGOPMAalMU M3 OJHOW 3HAKOBOM CHCTEMBI B JIpYI'yl0; YMEHHE
co3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE MH(opManuu u3
HECKOJIbKUX HCTOYHUKOB




HEPEYEHb J2JIEMEHTOB COJIEPXKAHUSA, IMPOBEPAEMBIX HA OI'D IO
OU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUS

1 MEXAHUWYECKUE ABJIEHUA

1.1 Mexanudeckoe apuxeHue. Marepuanbaas Touka. Cucrema otcuéra. OTHOCUTEIBHOCTD TBUKEHUS

PaBHOMepHOE U HepaBHOMepHOe IBMkeHHe. CpenHss ckopocTh. Dopmyna i BBIYMCIEHUS CpeaHen
1.2 ckopoctu: V = S/t

PaBHOMEpHOE TPSMONMHEWHOE IBW)KEHHE. 3aBUCUMOCTh KOOPJMHATHI Tella OT BPEMEHU B Cilydyae
PaBHOMEPHOTO MPSIMOJIMHENHOTO JIBHKEHUS:

13 x(1)=x,+vt

I'padukn 3aBUCHUMOCTM OT BpPEMEHHU [UIsl TPOEKIUU CKOPOCTH, MPOEKLHU IepeMeIleHus, MyTH,
KOOPAMHATHI TP PABHOMEPHOM NIPSIMOJIMHEWHOM JBUKEHUH

3aBHCHUMOCTD KOOpPAWHATKI TCJIa OT BpECMEHU B CIIy4a€ paBHOYCKOPEHHOTI'O Hp?[MOJ'IPIHCfIHOFO JBHXCHHUA:

Sill)=vo, * t+ay »

] [y

@opMynbl U1 MPOEKIHHM TEPEMENICHHs, NPOEKIMH CKOPOCTH M NPOEKIUU YCKOPEHMsS IpHU
PaBHOYCKOPEHHOM MPSIMOJIMHENHOM JIBUKEHUU:

2
f
s (fy=uv, -t S
14 51() Upy T4, 2
U.\'('f) =Up, T4, - Z,

a,(r)=canst,

3 3

2 2_4
Vs Uiy ==a,5,

I'padbuku 3aBUCMMOCTH OT BPEMEHH Ui MPOEKLUUU YCKOPEHHS, MPOEKIHH CKOPOCTH, IMPOEKIHUU
MepeMeleHus, KOOPAWHATHI IPH PAaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBKEHUU

CBoOonHoe manenue. PopMysbl, ONKUCHIBAIONINE CBOOOJHOE MaJieHUuE Tejla MO BEPTHKAIM (ABM)KEHHE
15 TeJda BHU3 WJIM BBEPX OTHOCUTEIBHO MOBEpXHOCTU 3emin). ['padmku 3aBUCMMOCTH OT BPEMEHHU IS
MIPOEKIIMH YCKOPEHUS, MPOEKIIUU CKOPOCTU U KOOPIMHATHI ITPU CBOOOTHOM MAaJCHUU Teja M0 BEPTUKAIU

CKOpOCTL PAaBHOMCPHOI'O JABHMKCHUA TCJIA 110 Opr')KHOCTI/I. HaHpaBJ‘IeHI/Ie CKOPOCTH.
CDOpMyJ'Ia AJI1 BBIYUCIICHUS CKOPOCTH YCPE3 pa,Z[I/ch 0pr>KHOCTI/I H IIepruoag 06paL[IeHI/I}IZ
p = 21R
T

HeHTpOCTpeMI/ITCJ'ILHOG YCKOpPCHHUC. HanpaBneHHe HCHTPOCTPEMUTCIIBHOI'O YCKOPCHMU. CDopMlea JIIA
BBIYHUCIICHUA YCKOPCHUS:

1.6 v
“=g
q)OpMyJ'Ia, CBA3bIBAKOIIAd NMEprUoa U 4aCTOTY O6paH.[eHI/IH:
1
V= —

T




1.7

Macca. IInotHocTh BemecTBa. @opmyia [l BBIYUCICHHS TITIOTHOCTH:

_m
v

1.8

Cuna — BektopHas pu3udeckas pennarHa. CI0KEHUE CHIT

1.9

SBnenue nnepuuu. llepspiii 3akoH HeroToHa

1.10

Bropoi1 3akon HeroTona:
F=m-a

ConanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CUJIbI, JEHCTBYIOLIEH Ha TEJIO

111

B3aumopeiicteue Ten. Tpernii 3akoH HeroToHa:

Fry=-Fi

1.12

TpeHHe IMOKOs U TPEHUEC CKOJILKCHUS. d)opMyna AJI BBIYUCIICHUA MOAYJI CHJIBI TPEHUS CKOJIBXKCHUS:
F_=u-N
=K

1.13

Hedbopmarnus Tena. Ynpyrue u Heynpyrue nedopmanun. 3akoH ynpyroi aedopmarun (3akoH ['yka):
F=k-Al

1.14

BCCMI/IpHOC TATOTEHHE. 3aKOH BCECMHUPHOI'O TATOTCHUA:

m, -m,
F=G L1 _2

-R “
Cuna tspxecTu. Y CKOpeHHe CBOOOIHOTO MaeHHUS.
dopmyna JUTsl BBIYUCICHUS CUIIBI TSDKECTH BOJIM3H MoBepxHOCTH 3emuu: F = mg.

HBI/I)KGHI/IC IJIAHET BOKPYT COJ'IHI_Ia. HepBa;I KOCMHYCCKAsA CKOPOCTh. HeBecoMocTs u MEPECTPY3KU

1.15

Nmmynsc Tena — BekTopHas puznyecKkas BeIHurHa.
=m0

I/IMHYJ'IBC CHCTEMBEI Tell. MI3MeHeHue HMITYJIbCA. I/IMHYJ'IBC CHIJIbI

1.16

3aKkoH COXpaHCHU: UMITYJIbCA IS SaMKHYTOﬁ CUCTEMBI TCII:
p=myUy +m, U, =const

PeakTuBHOE ABMKEHHE

1.17

Mexanunueckas padota. @opmyina a1t BBIYMCICHUS! PaOOThI CHIIBIL:

A=Fsooscx

MexaHudeckass MOIITHOCTb:

N=2
I




Kunernueckas u MNOTCHUMAJIbHAA SHCPIUA. CDopMyna JJIs1 BBIYUCIICHUA KHHETHYCCKOM SHCPruu:

FJE)E
E, =——
2
Teopema o xkuHeTHUECKOU SHEPTrUK. POpMyIIa JUIsl BBIYMCICHHS IOTEHINAIbHON SHEPIUU TeEIIA,
1.18 | moaHsATOrO
Haj 3eMIEi:
E,=mgh
Mexanunueckast SHEPTHsL:
E=E;.+E P
1.19 . o
3aKOH COXpaHEHUsI MEXaHHUECKOM 3Heprun. Popmyrna JUisl 3aKOHA COXpAaHEHUSI MEXaHUYECKOU SHEPruu
B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpaieHne MexaHN4eCKOW SHEPIHH MTPH HAJTMUUU CHIIbI TPEHUSL.
[IpocThie MeXaHU3MBI. «30JI0TOE TPABUIIO» MEXAHUKH.
Poruar. Momenrt cuiter: M - Fl.
VYcnoBue paBHOBECHS phlUara:
M +M +..=0
1.20 . .
[ToasmxHbIN 1 HenoABWKHBIN O05oku. KITJ[ mpocThix MexaHU3MOB,
n= A‘E[ME:&HB.H
Idﬂl‘pﬁqﬁlﬂaﬂ
JlaBneHnue TBEPAOTO Tena.
dopmyna JUisl BBIYUCICHUS JaBlIeHUs TBEPAOTO Tena:
p= F
5
191 JlaBnenue raza. AtmocdepHoe aBiieHue.
' I'unpocratuyeckoe AaBiieHUE BHYTPH >KUIKOCTH.
dopmyna sl BBIYUCICHUS JaBICHUS BHYTPH KHUJIKOCTH:
P=pgh+Pn,
1.22 | 3axoH Ilackans. I'napaBandeckuil mpecc
3akoH Apxumena. PopMmyna I ONPEAEICHMS BBITAJIKUBAIOUIEH CHIIBI, JCHCTBYIOIIEH Ha TEJO,
MOTPYKEHHOE B KUAKOCTD WM Ia3:
1.23 -
Fage =PEV
Ycnosue naBanus tena. [naBanue cyaoB M BO3yXOIIABaHUE
1.24 Mexanunueckue KkojieOaHHus. AMIUTUTY/AA, MEPHOJ U 4YacToTa Kojebanuil. dopmyna, CBs3bIBAOLIAs

4acTOTy U NEepuoJ1 KoJiebaHui:




1.25

MatremaTtuueckuil U IpyKUHHBIN MasTHUKY. [IpeBpaliieHue 3Hepruu npu KoJjiedaTeaIbHOM JIBUKEHUH

1.26

3aryxatomue koyiebanus. Beinykaennbie konebanus. Peonanc

1.27

Mexannueckue BOJIHEL HpOI[OJIBHI)Ie U TOINCPCHHBIC  BOJIHBI. I[JII/IHB. BOJIHBI MW CKOPOCTb
pacnpocTpaHeHHs BOJIHBI:

b=v-T

1.28

3Byk. I'poMKOCTB U BbIcOTa 3ByKa. OTpakeHue 3ByKOBOU BOJHBI Ha rpaHuue AByX cped. MH(pa3Byk u
YIBTPa3BYyK

1.29

IIpaxmuueckue pabomoi

N3mepenue cpeaHeil MIOTHOCTU BELECTBA; apXUMEIOBOM CUJIbI; )KECTKOCTU MPYKUHBI; KoddduiinenTta
TPEHUS CKOJIBKEHHUS; pa0OTHI CUJIbI TPEHHUS, CHJIbI YIIPYTrOCTH; CPEIHEN CKOPOCTU JBMKEHUS Opycka 1o
HAKJIOHHOM TIIJIOCKOCTH; YCKOpeHHUsi Opycka Mpu JBMKEHHH IO HAKJIOHHOM IUIOCKOCTH; YacTOThl U
nepuoja KojiebaHWd MaTeMaTHUYeCKOro MasTHHKA; YacTOThbl M IepHoja KoJeOaHWWd MpYyKMHHOIO
MasiTHUKA; MOMEHTa CUJIbI, JEMCTBYIOIIET0 Ha pblyar; paboThl CHIIBI YIIPYrOoCTH MpHU MOABEME Ipy3a C
MOMOIIBI0 HEMOJBM)KHOTO OJi0Ka; pabOThl CWIBI YIPYroCTH MpH MOABEME TIpy3a C IOMOUIBIO
MOJABMKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBON CUIIBI OT 00bEMA NMOTPYKEHHON YacTH Tesla M OT MJIOTHOCTHU
AKUJKOCTH; HE3aBUCHMOCTH BBHITAJIKUBAIOIIEH CHIIBI OT MAcChl TeJa; CUJIbI TPEHUSI CKOJIBKEHUS OT CUJIbI
HOPMAJILHOTO JABJICHUsS. U OT poJia MOBEPXHOCTH; CHUJIbI YINPYTOCTH, BO3HHMKAIOIIEH B INPYXKHHE, OT
cTeneHu naedopMaly IpPYKUHBI; YCKOpeHHMs Opycka OT yrja HakJIOHa HalpaBisioNlel; mepuoaa
(4acToThl) KOJI€OaHUI HUTAHOTO MasiTHUKA OT JUIMHBI HUTU; IEpUOJia KOJIeOaHUH NPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a M KECTKOCTH MPYKUHBI; HCCIEI0BAHNE HE3aBUCUMOCTH MEPHOIa KOJIeOAHUI HUTSIHOTO
MasiTHUKA OT Macchl rpysa. [IpoBepka yciioBusl paBHOBECHUS pbluara

1.30

Qu3zuueckue asieHus 8 npupooe: TIPUMEPHI IBIKEHUS C PA3IIMYHBIMU CKOPOCTSMHU B JKUBOM U HEKUBOI
MpUpOJe, NIEHCTBUE CHJIBI TPEHUS] B MPHUPOJE U TEXHUKE, MPWIMBBI W OTIWBBI, ABIKEHUE IJIAHET
ConHeyHOM CHCTEeMbl, PEeaKTUBHOE JBUKEHHE JKUBBIX OPIaHM3MOB, pblYaru B TeJie YEIOBEKa, BIHSHUE
aTMOC(epHOro [aBleHUS Ha JKUBOM OpraHu3M, IUIaBaHUE pPbIO, BOCIPHUAITHE 3BYKOB >KUBOTHBIMHU,
3eMJIETPSICEHHE, CEIICMUUECKHE BOJIHBI, LIyHAMH, X0
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Texnuueckue ycmpoﬁcmea: CIIMAOMETP, JAaTUMKH ITOJIOKCHUA, PpAaCCTOAHUA U YCKOPCHUA, TUHAMOMETP,
IIOAMMITHUKHA, paKEThI, pbIyar, HO,Z[BH)I(HBIﬁ n Hel'IOI[BI/I)KHHﬁ 6J'IOKI/I, HAaKJIOHHAas IIIOCKOCTBb, IIPOCTBIC
MCXaHU3MBI B 6BITy, coo6malo1unec;1 COCYyIbI, YCTpOﬁCTBO BOJOIIpOBOAA, FI/I,I[paBJ'II/I‘leCKI/Iﬁ Ipecc,
MAaHOMCETD, 6ap0MeTp, BBICOTOMCD, HOpH.IHCBOfI HACoC, apeoMECTpP, 2X0JIOT, UCIIOJIB30BAHUC YIIbTPa3dBYyKa
B 6I>ITy 1 TCXHHUKC

TEIIIOBBIE ABJIEHWA

2.1

OCHOBHBIC TIOJIOKCHUS MOHGKYHHpHO'KHHeTH‘ICCKOﬁ TCOPHU CTPOCHUA BCIICCTBA. Mo penu TBép,Z[Ol"O,
KHUOKOTO U ra3006pa3H0r0 COCTOSIHUIM BEIIECTBA. KpI/ICTaJ'IJ'II/I‘{eCKI/Ie n aMop(beIe TCJ1a

2.2

JIBmkeHue dvactul] BemiecTBa. CBS3b CKOPOCTH JABIKEHMS 4YacTHIl ¢ TemmepaTypoil. bpoyHoBckoe
nBxeHue, Mddysus

2.3

CMauuBaHue 1 KalmWJIJISIPHBIC ABJICHUSA

2.4

TemnnoBoe pacIipeHUC U CIKaTHC

2.5

TennoBoe paBHOBecHe

2.6

Buytpennss sHeprus. PaboTa u Terionepeiaya Kak crocoObl U3MEHEHHs] BHYTPEHHEH SHepruu

2.7

Buast TCIIONCpCaavu: TCIJIOMPOBOJHOCTb, KOHBCKI M, N3JIYIYCHHUC

2.8

HarpeBaHI/Ie N OXJTAXIACHUC TCII. KonanuecTBo TEIIOTHI. YV aenpHas TemI0E€MKOCTb:




O=am(t,—1)

3aKOH COXpaHEHUs SHEPTUH B TEIJIOBBIX IIPOIIECCaX. Y paBHEHUE TEIUIOBOTO OaaHca:

29 | O+0, +..=0
Ucnapenue n konnencanus. V3mMenenrne BHyTpEHHEH SHEPrUU B MPOLIECCE UCTIAPEHUS U KOHJICHCAIIUH.

2.10 | Kunenue xuakocty. Y aenbHas TeIioTa napoodpasosanus: L = Q/m

2.11 | BmaxHOCTh BO3TyXa
[InaBnenue u kpucraumzanusa. M3MeHeHre BHYTpEHHEW SHEPTrUu MPU TUIABIICHUHM U KPUCTAJUTU3AIUU.
VenpHas TEIUIOTA IJIaBJICHUS:

2.12 o

A m

513 BHyTpeHHsIs SHEPTHs CrOpaHus TOTUTHBA. Y AeIbHas TEIUIOTa CropaHust TorkBa: = Q/m

2.14 [Tpunnumer padoTe! TernoBeix Apuratenei. KI1J[ TemmoBoro aurarens
Ilpakmuueckue pabomol
N3Mepenne ynenbHOU TEMIOEMKOCTH METAJUIMYECKOTO IUIMH/PA; KOJMYECTBA TEIJIOTHI, MOJY4EHHOTO
BOJIOM KOMHATHOM Temmeparypbl (PUKCHPOBAHHOW MAacCChl, B KOTOPYIO OITYIICH HArpeThldl IWIHHIP;

2.15 | konuyecTBa TEIUIOTHI, OTIAHHOTO HArpeThIM ITWJIMHAPOM, TOCTE OIMYCKaHUsS €ro B BOAY KOMHATHOMH
TeMIIEpaTypbl; OTHOCHUTEJIBHON BJIAQXHOCTA BO3AyXa; YACJIbHOW TEIUIOTHl IUIABJICHHS JIbJA.
HccnenoBanue n3MeHEHUsT TeMIIEpaTypbl BOJBI MPU PA3JIMYHBIX YCIOBHSX; SIBJCHUS TEIUIOOOMEHA TpH
CMEIIMBAHUM XOJOAHOM U ropsiuei BOJIbI; Ipoliecca UCIIapeHust
Qusuueckue s6leHUss 8 npupode. TOBEPXHOCTHOE HATSHKCHHE M KANWUIAPHBIC SBJICHUS B IPHUPOJIE,

2.16 | xpucramibl B mpupoie, uznydenue CoJHIa, 3aMep3aHue BOJJ0EMOB, MOPCKHE OpU3bI; 00pa30BaHUE POCHI,
TyMaHa, MHes, CHera
Texnuueckue ycmpoticmeéa: KanWUISIPbl, TPUMEPHl HUCIOJIb30BaHUS KPHUCTAUIOB, KWJKOCTHBIN

2.17 | TepMoOMeTp, NATYMK TEMIIEPATyphbl, TEPMOC, CHUCTEMa OTOIUICHHS IOMOB, THTPOMETPBI, ICUXPOMETP,
napoBasi TypOuHa, IBUTaTeIh BHYTPEHHETO CrOPAHUS

3 SJIEKTPOMAI'HUTHBIE ABJIEHU A

3.1 DnekTpusaius Teil. [[Ba Buja s1eKTpUUeCcKuX 3apsioB

3.2 B3anmoelictBue 3apspkeHHbIX Tell. 3akoH KynoHna

3.3 3aKOH COXpaHEHUsI JICKTPUUYECKOTO 3apsia

34 Dnektpuyeckoe nojue. Hanpsok€HHOCT 3nekTpruyeckoro notisd. [IpuHnun cynepno3uunm 3J1eKTPUIeCcKuX
1oJieil (Ha KaueCTBEHHOM YPOBHE)

35 Hocurenu snextpuyeckux 3apsaoB. [leficTBHE HIEKTPUUECKOTO MOJs Ha DSJIEKTPUUYECKUE 3apsbl.
[IpoBOAHMKY U AUDTEKTPUKH
[TocTosiHHBIM 3nekTpuyeckuid ToK. [leficTBus anexkTpudeckoro Toka. Cuna Toka. Hanpspkenue.

36 | =qg/t,U=Alq

37 DIEeKTPUYECKOE COMPOTUBIICHUE. Y IEIIBHOE AIEKTPUUECKOE COMTPOTUBIICHHE:

R =pl/S




3akon Oma juist yuactka snekrpuueckoi memu: | = U/R

3.8
[TocnenoBarenbHOE COETMHEHUE TIPOBOTHIKOB:
1, =1, U=U,+U,. R=R,+R,
3.9 [MapannensHoe coeqMHEHNE POBOAHUKOB PAaBHOTO COMTPOTHBIICHUS:
U=U;I=1I+I; R:%.
CMmenranHbIe COSAMHEHUS TPOBOTHUKOB
310 PaboTa u momHOCTS 2nekTpuueckoro Toka. A = Ult, P = Ul
3akon Ixoyns — Jlenma:
311 | Q=I"-R-t
3.12 | OmeiT Dpcrena. MarHUTHOE 1M0JIE TIPSIMOTO IPOBOJHHUKA C TOKOM. JIMHUM MarHWTHON MHIYKIIUH
3.13 | MarauTHOE 1oJIe TOCTOSITHHOTO MaranTa. B3anMoaelicTBIe MOCTOSTHHBIX MarHUTOB
3.14 | JleiicTBME MarHUTHOTO TIOJISI HAa TPOBOIHUK C TOKOM
3.15 Omnbiter @apazes. SBneHne aneKTpoMaruuTHoN HAYKIuK. [IpaBuso Jlenma
IIpakmuueckue pabomoi
W3MepeHne 351eKTpUYECKOro CONMPOTUBIIEHUS PE3UCTOPA; MOIIHOCTH SJIEKTPUYECKOTO TOKa; pabOThI
IEKTPUUYECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA, BO3HUKAIOIIETO B IPOBOJHHUKE (PE3UCTOPBI, JIAMIOYKa), OT
3.16 | HampspKEHUs Ha KOHLAX MPOBOJHUKA; 3aBUCUMOCTH CONPOTUBJICHUS OT JUIMHBI IIPOBOJIHUKA, IUIOLIAIN
€ro MONepevyHOro CeYEeHUs U yAeIbHOTO CONPOTUBIIECHUS.
IIpoBepka mpaBwia Ui 3JNEKTPUUECKOTO HANPSIKEHHMsT MPH  MOCIEIOBAaTEIbHOM COECIUHEHUU
IIPOBOJIHUKOB; IIPaBUJIa AJIsl CUJIBI JIEKTPUUYECKOIO TOKA MPH MapajlIeIbHOM COEIMHEHUU NPOBOJAHUKOB
(pe3ucTophl U TaMIOYKa)
Qusuueckue s6NeHUs 6 nNpupooe: SIEKTPUUECKUE SBICHHUS B aTMocdepe, IEKTPUUYECTBO IKUBBIX
3.17 | opraHu3MoB, MarHuTHOE 1oJje 3emiu, Jpei( MOIOCOB, POJIb MATHUTHOTO MOJIA IS )KM3HM Ha 3emile,
MOJIIPHOE CUSIHUE
Texnuueckue ycmpouicmea: 3J€KTPOCKOI, aMIIEpMETp, BOJBTMETP, PEOCTaT, CUETUMK HIIEKTPUUECKON
31g | OHEPTHH,  OJIEKTPOOCBETHTENLHbIE npubopbl,  HarpeBaTelbHbIE  3JIEKTPONPUOOPHI  (IIPUMEPHI),
JIEKTPUUYECKHE MPEIOXPAHUTEIH, 3JIEKTPOMArHUT, 3JEKTPOJIBUIATENb MOCTOSHHOTO TOKA, I'€HEpaTop
IIOCTOSIHHOTO TOKa
3.19 | DnexkrpoMarauTHbIe BOJHBL. [IIKana 31eKTpOMarHuTHBIX BOJIH
3.20 | JlyueBast Mozenb cBeta. [IpsiMonHeiiHOe pacipocTpaHeHHe CBeTa
3.21 | 3akoH oTpaxxeHus csera. [lmockoe 3epkano
3.22 | IlpenomiieHue cBeTa. 3aKOH MPEIOMJICHHsSI CBETa
3.23 | ucnepcus cBeTa
3.24 | Jlunza. Xox ayueit B muH3e. PoKycHOe paccrostHue auH3bl. Ontudeckast cuna sua3bl: D = 1/F
3.25 | I'ma3 kak onTuyeckas cuctema. Onruyeckue npuodopsl
3.26 | Ilpakmuueckue pabomol




#i##Par###13mepeHre ONTHYECKON CHIIBI COOMparomieil JTHH3BI, (POKYCHOTO PaCCTOSIHHUS COOHMPAIOIICH
TUH3BL (IO CBOMCTBY paBeHCTBA Pa3MEpOB MpeaAMeTa U M300paKeHHs, KOT/Aa NMPEAMET PacroyiokKeH B
IBOWHOM (hoKyce), ToKa3aTess MPEIOMICHHS CTEKIIA.
#HH##Par#H##lccienoBanne CBOMCTBa HM300pa)K€HUs, TMOJYYEHHOTO C IMOMOIIBIO COOMpArONIeH JIMH3BI;
N3MCHCHUA (1)OKYCHOI“O PACCTOAHMA ABYX CJIOKCHHBIX JIMH3; 3aBUCUMOCTHU yrJjia MPCJIOMIICHHA CBECTOBOI'O
Jy4a OT yIJia MaIeHUs Ha TPAHHIIE «BO3IYX — CTEKIIO»

Dusuueckue s61eHUS 8 npupode.‘ 3aTMCHU A COJIHIIa n .HyHI)I, OBE€Ta TCJI, ONTHYCCKHC SABJICHUA B

3.27
atMocdepe (mBet HeOa, pedpakius, paayra, MUPax)

3.28 | Texnuuecxue ycmpouicmea: 09KH, IEPUCKOT, (poToanmapar, ONTUIECKUE CBETOBOIBI

4 KBAHTOBGIE SABJIEHU A

4.1 PannoaktuBHOCTh. Anb(a-, 6eTa-, raMma-u3nydenus. Peakiun anbda-u 6era-pacnaga

4.2 OmnsiThl Pesepdopaa o paccestnuto anbda-yactuul. [InanerapHas Moaens aToMa

4.3 CocraB aTomMHOTO sipa. M30TomsI

4.4 [Iepnona noaypacnaza aTOMHBIX sAEp

4.5 SInepHbie peaknuu. 3aKOHBI COXPaHEHHS 3apSI0BOTO M MACCOBOTO YHMCET
Qusuueckue sA6leHUss 6 Npupooe. ©CTECTBEHHBIH paJMOAKTHBHBIA (OH, KOCMHUYECKHE JIYH,

4.6 paMoaKTUBHOE M3ITydCHNE IPUPOTHBIX MUHEPAJIOB, IEHCTBHE PaTHOAKTUBHBIX H3IIydCHUN HA OPraHU3M
9eJoBeKa

47 Texnuueckue ycmpoiicmea.: CTIEKTPOCKON, WHIWBHIYalTbHBIN JO3UMETp, Kamepa BuiibcoHa, simepHas

SHEPreTHUKa




YYEBHO-METO/IUYECKOE OBECIIEYEHHE OBPA30OBATEJBHOI'O
MNPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJ151 YYUEHUKA

®uszuka, 9 kinacc (6a3oBbiii ypoBenb) // Ilepbiukun U.M., I'ytaux E.M., WBanoB A.U.,
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