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Crpykrypa padoueil mporpaMmmsl
Paznen 1. [InanupyemMbie pe3yiabTaThl OCBOEHHUS YU4EOHOTO IIpeaMeTa
Paznen I1. Conepxanue yueOHOTO IpeameTa

Paszpen III. Tematnueckoe rmuiaHupoBaHue



Pasnean 1. [lnanupyembie pe3yJabTaTbl 0CBOCHHUS Y4eOHOI0 peaMera

B pesynprate wu3ydenuss kypca (U3MKA Ha YpPOBHE CpPEIHEr0 OOIIero

00pa3oBaHKs BHIMYCKHUK HA 0230BOM YPOBHE HAYYMTCSH:

OOBSCHATH Ha IpPUMEpaxX pojib U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOI
HAay4YHOM KapTHHBI MUpPA, B PA3BUTHUM COBPEMEHHOW TEXHUKH U TEXHOJOTHM, B
IIPAKTUYECKOU NEATEIBHOCTH JIIOIEH;

JEMOHCTPUPOBATh Ha MpHUMEpax B3aUMOCBI3b MEXAYy (QU3MKOH U JPYTrUMHU
€CTECTBEHHBIMU HAyKAMU;

YCTaHABJIMBATh B3aWMOCBS3b €CTECTBEHHO-HAYYHBIX SBJICHMM MW IPUMEHATH
OCHOBHBIE (DU3MUECKHE MOJIEIH JIJIsl UX ONUCAaHUS U OOBSICHEHUS;

UCIOJb30BaTh UHPOPMALUIO (PU3MUECKOTO CONEPKAHUS MPU PEUICHUH Y4E€OHBIX,
IPAKTUYECKUX, TNPOEKTHBIX M  HCCIENOBATEIICKUX  3a1ad, HWHTErpUpYyS
MH(}OpMALUIO U3 Pa3IMYHBIX HCTOYHUKOB U KPUTUUECKH €€ OLICHUBAS;

pa3nnyaTh U YMETh HCIOJIB30BAaTh B Y4€OHO-HCCIIENOBATENBCKOW NEATENBHOCTH
METO/Ibl HAYYHOT'O [M03HaHUs (HaOII0JeHUE, ONTUCAaHHNE, U3MEPEHUE, IKCIIEPUMEHT,
BBIJIBJKEHUE THIIOTE3bI, MOJCIUPOBAHUE U T. 11.) U (DOPMBI HAyYHOTO MO3HAHUS
(paxTel, 3aKOHBI, TEOPHH), JEMOHCTPHUPYS Ha IpUMEpax HUX pPOJb U MECTO B
Hay4HOM [103HAHHUH;

BBINOJIHATh NPSIMbIE U KOCBEHHbIE M3MEPEHUS (U3NYECKUX BEIMYUH, BBIOMpas
U3MEpPUTENIbHBIE MPUOOPHI C YYETOM HEOOXOJMMOM TOYHOCTH HW3MEpPEHUH,
IUIAHAPOBATh XOJ M3MEPEHUM, MOJy4aTb 3HAYEHUE HU3MEPSIEMOM BEIUYUHBI U
OLIEHUBATh OTHOCUTEIBHYIO MOTPEMIHOCTD 0 33JJaHHBIM (pOpMYyJIaMm;

MPOBOJIUTh HCCIIEJOBAHUS 3aBUCUMOCTEH MEXIY (PU3MUYECKUMHU BEJIMYMHAMMU:
BBIIIOJIHATh HW3MEPEHUS M OIpEleIATh Ha OCHOBE MWCCIENOBAHUSA 3HAYCHUS
[IapaMeTpOB, XapaKTEPU3YIOLIMUX [JaHHYIO 3aBUCHMOCTb MEXIY BEIUYMHAMU U
JieJ1aTh BBIBOJ ¢ YYETOM MOTPEITHOCTH U3MEPEHUM;

UCIIOJb30BaTh ISl ONMMCAHMs XapakTepa MpOTEeKaHWsl (PU3MUECKHUX IMPOLIECCOB
(u3nyuecKue BeIMYUHbBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEXIY HUMH;
UCIOJIb30BaTh JJIsi OMMCAHMS XapakTepa MpOTeKaHus (PU3UUECKUX MPOIECCOB
(uznyecKue 3aKOHbI ¢ YYETOM I'PaHUI] UX TPUMEHUMOCTH;

peniaTh KayeCTBEHHBIE 3a/ladd (B TOM YHCIIE U MEXIPEIMETHOIO XapaKTepa):
MCIIOJIB3YSl MOJIENH, (PM3UUYECKHE BEIMUMHBI U 3aKOHBI, BHICTPAUBATh JIOTUYECKUE
LENOYKU OOBACHEHUS (JI0Ka3aTeabCTBa) MPEAJIOKEHHBIX B 3aJauax IMPOILECCOB
(ssBIEHUN);

pemarb pacy€THbIE 3aJ]a4M C SBHO 3aJlaHHOM (PM3MUYECKON MOJEJbIO: HA OCHOBE
aHajM3a yCIOBUS 33Ja4M BBIACIATh (PU3NYECKYIO MOJEIb, HAXOIUTh (hU3NUECKUE
BEJIMYMHBI U 3aKOHbI, HEOOXOAMMBIE U JOCTATOUYHBIE Jisi €€ PelleHUs, TPOBOAUTD
PacyY€ThI ¥ OLICHUBATH MOJyYEHHBIN PE3yJIbTAT;

YUUTHIBaTh TPAaHULBI TPUMEHEHUS H3YyYEHHBIX (PU3NYECKUX MOJeNed mpu
pelieHnr GU3MYECKUX U MEeXKIIPEIMETHBIX 3a/1a4;

UCIIONIb30BaTh MH(OPMALMIO M TPUMEHATh 3HAHHUA O MPHUHIMIAX PadOTHl U
OCHOBHBIX XapaKTePUCTHKaX MW3Y4YEHHBIX MalllMH, HOpUOOpOB U JApPYrux



TEXHUYECKUX  YCTPOMCTB  JUIsl  PEIIEHWS  MPAKTHYECKUX,  Y4eOHO-
UCCJIeI0BATENLCKUX U MIPOEKTHBIX 3a]1a4;

UCIOJIb30BaTh 3HAHUSA O (PU3UYECKUX OOBEKTaX W MpOoIEeccax B MOBCEIHEBHOMN
KU3HU I oOecrieueHUs: O€30MacHOCTH MpH OOpallleHHH ¢ TOpudopaMu U
TEXHUYECKUMHU YCTPONCTBAMU, JJII COXPAHEHUS 3JI0POBbSl U COOJIIOJCHUS HOPM
DKOJIOTMYECKOTO MOBEACHUSA B OKPYXAIOIIEH Cpele, Ul NMPUHATUS PELICHUN B
MMOBCETHEBHOM KU3HU.

BoinyckHuk Ha 62a30BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYUThCS:
MMOHUMATh U OOBSICHATH IETOCTHOCTh (PM3MUECKON TEOPHH, OMPEACIATh TPAHHIIBI
e€ MPUMEHUMOCTH U MECTO B PsIIy APYTUX (GU3UUECKUX TEOPUH;

BJIQJeTh NpUEMAMU TIOCTPOCHUS TEOPETUYECKHX JOKA3aTelIbCTB, a TaKkKe
IPOTHO3UPOBAHUS OCOOEHHOCTEHN MPOTEeKaHUs (PU3NUECKUX SIBICHUN U MPOIIECCOB
Ha OCHOBE IMOJTYyYEHHBIX TEOPETHUECKUX BBIBOJIOB M JI0KA3aTEIIbCTB;
XapaKTEpHU30BaTh CUCTEMHYIO CBS3b MEXIY OCHOBOTIOJIATAIONIUMH HAyYHBIMHU
MOHATUSAMU: TIPOCTPAHCTBO, BPEMs, MaTepus (BEIIECTBO, MMOJIE), ABMKEHUE, CHIIA,
DHEPTHUS;

BBIJIBUTATh THUIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOMOJATAONIMX (PU3NYECKUX
3aKOHOMEPHOCTEH 1 3aKOHOB,;

CaMOCTOSITEJIHO TUIAHUPOBAThH U TIPOBOJIUTH (DU3UUECKUE IKCIIEPUMEHTHI;
XapaKTepu30BaTh TJI00ANbHBIE MPOOJEMBI, CTOSINME Tepel YeIOBEYECTBOM
(PHEpreTHUYeCcKHe, ChIPhEBBIC, IKOJIOTHYSCKUE), U POJIb (DU3MKH B PEIICHUH THX
po0em;

pemarh MPakKTUKO-OPUEHTHUPOBAHHBIE KAYECTBEHHBIC W pacuéTHbIC (PU3nyecKue
3alayd ¢ BBIOOPOM (DU3UYECKON MOMAENH, HMCHONB3Yys HECKOIBKO (PU3NYECKUX
3aKOHOB WM (OPMYJ, CBSI3BIBAIOIIMX W3BECTHbIC (DU3UYECKHUE BEIUYUHBI, B
KOHTEKCTE MEKITPEIMETHBIX CBSI3CH;

OOBSCHSATH MPUHITUIIEI pA0OTHI M XapaKTEPUCTUKN U3YYCHHBIX MAIIWH, TPHOOPOB
1 TEXHUYECKUX YCTPOUCTB;

OOBSCHATh YCJIOBUS TPHUMCHEHHUS (U3UYECKUX MOJCICH TpH PEIICHUU
du3nUecKnX 3a/1ay, HaXOJUTh AJCKBATHYIO MPEAJIOKEHHON 3amaue HU3HUECKYIO
MOJICJIb, pa3peniath MpodieMy Kak Ha OCHOBE MMEIOIIUXCS 3HAHWM, TaK U MPHU
MTOMOIIIA METOIOB OIEHKH.

Paspnean I1. Copep:kanune y4eOHOro nmpeamera

Pu3nKa U eCTeCTBEHHO-HAYYHBII MeTO/I O3HAHUS NPUPOABI
®duszuka — pyHaaMeHTanbHas HayKa o npupoje. HaydHblit MeTo/1 MO3HaHMUSL.



Metoasl uccnenoBanus (puanueckux sBiaeHWd. MoaenupoBanue (HU3HMUECKUX
ABJICHUN U TmpoueccoB. Hayunele ¢akTel ¥ runore3bl. DOU3MUYECKHE 3aKOHBI U
IPAaHHULBl HUX MPUMEHUMOCTH. PU3HYECKHE TEOPUHM M TNPHUHLMII COOTBETCTBHUS.
@usnueckue BenuuuHbl. [lorpemHocty usmepeHuil pusnmueckux BenuuuH. Ponb u
MEeCTO (u3uKku B (OPMHPOBAHMM COBPEMEHHOW HAy4yHOM KapTUHBI MHpa, B
MPAKTUYECKOM JIEATEIBbHOCTH JIOACH. Puzuxa u Kyaismypa.

MexaHuka

['pannibl MPUMEHUMOCTH KJIACCUYECKOM MEXAaHUKHU. [IpocTpaHCTBO M Bpewms.
OTHOCUTENBHOCTh MeXaHW4yecKoro ABwKeHus. Cuctembl otcuéra. CKalasipHble U
BEKTOpHbIE (u3nueckue BenuuuHbl. Tpaekropus. Ilyte. Ilepememenue. CKopoCTb.
Yckopenne. PaBHOMEpHOE M pPaBHOYCKOPEHHOE TPAMOJIMHEMHOE JBHKCHHE.
PaBHOMEpHOE NBHXKEHHE MO OKPYKHOCTH.

B3aumopneiicteue ten. fBnenue uHepumu. Cunma. Macca. HHepruanbHbie
CUCTEMBI OTCUeTa. 3aKOHbI NTMHAMUKU HproToHa. Cuna TsSKeCTH, BEC, HEBECOMOCTb.
Cuiibl ynpyroctH, CUjibl TPEHHUs. 3aKOHBI: BCEMHUPHOTO TAroTeHus, ['yka, TpeHws.
Hcnonvzosanue 3aKk0H068 MexXauuKu 015 00bACHEHUs. O8UNICEHUSL HeDEeCHbIX mell U OIS
PaA3sUmMuUsl KOCMUYECKUX UCCTe008aAHUIL.

NmMnynbc MaTepuanbHOM TOYKH U CUCTEMBL. IMITybC CHIIbI. 3aKOH COXpaHEHUS
uMIysibca.  Mexanuueckas — pabota. MoiHocTh.  MexaHuueckass — dHEprus
MAaTEpPUaTbHOM TOYKM M CHUCTEMBI. 3aKOH COXPAHEHUS MEXAHUYECKOW DSHEPTHUH.
PabGoTa cusibl TSKECTH U CUJTBI YIIPYTOCTH.

PaBHOBecHe mMaTepualbHOM TOYKM U TBEPAOro Tena. MOMEHT Cuibl. Y CIOBHUA
paBHOBecus. PaBHOBecHe )XUAKOCTH U Ta3a. JlaBienue. /[susicenue scuokocmu.

MouiekyisipHasi GU3HKA U TEPMOJUHAMUKA

Monexynsapuo-kunetudeckas Teopus (MKT) crpoenus BemectBa u e
OKCIIEPUMEHTAJIbHBIE  JIOKAa3aTelIbCTBA. [eruioBoe  paBHOBecue. AOCOIIOTHAS
TeMIeparypa Kak Mepa CpedHEed KUHETHYECKOW SHEPruM TEIUIOBOTO JBUKECHUS
yacTul] BeulectBa. Mozens naeanpHoro rasza. /laBnenue raza. YpaBHEHHUE COCTOSIHUSA
HJICUTBHOTO ra3a. YpasHeHne Menneneesa-Knaneipona. [ 'a30Bbie 3aKOHBI.

ArperaTHble COCTOSIHMS BelllecTBa. B3auMHbIe TpeBpalieHUs KUJIKOCTH U rasa.
Bnraosxcnocms 6030yxa. Monens ctpoeHus xuakocteil. IIoBepXHOCTHOE HaTSKEHHUE.
Kpucrannmuueckue u amopdHbie Tea.

Buytpennsis sneprusi. PaGota u Ttemyonepenaya Kak CHocOObl M3MEHEHHUS
BHYTPEHHEW »HHepruud. YpaBHeHHE TeruioBoro Oananca. IlepBwlii  3akoH
TepMoauHaMKUKU. HeoOpaTHMOCTh TEIJIOBBIX MpOlEecCOB. [IpuHIMMBI IEUCTBUS U
KIIJI TerioBeIx MaIiumH.

OCHOBBI 2JIEKTPOAUHAMUKHU

DJIEKTPUYECKHUE 3aps/ibl. 3aKOH COXPAHEHMS SJEKTPUUECKOTO 3apsja. 3aKOH
Kymona.

Onektpuueckoe nojie. Hanpspk€HHOCTh M MOTEHUUAN 3JIEKTPOCTATHYECKOTO
nojsa. JInHMM HanpsHKEHHOCTH W OKBUIIOTEHUUABHBIE TMOBEPXHOCTH. [IpuHummn
CYNEpHo3uluU ToNel. [Ipo8ooHuKu u OudleKmpuku 6 dJeKmpuieckom noie.
OnextpoémkocTts. KonaeHcarop.
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[locTostHHbIA ~ 3nexkTpuyeckuid  Tok. Cunma  toka.  ConpoOTUBIEHUE.
IlocnenoBarenpHOE M MAapajuIeNIbHOE COEAUHEHUE IPOBOJHUKOB. 3akoH J[xoyis-
Jlenna. DnexrpoaBrkyiias cuia. 3akoH OMa [ ITOJIHOM LEeNu. DJIEKTPUYECKUNA TOK
B IIPOBOJHHKAX, DJJEKTPOJIUTAX, MOJYNPOBOAHMKAX, Tra3aXx M  BaKyyMe.
Csepxnposooumocme.

MarnuTtHO€e 1noJsie. BekTop MHAYKIIMM MarHUTHOIO MOJIs. /[elicTBre MarHUTHOTO
[I0JI1 HA IPOBOJIHUK C TOKOM M JIBIXKYLIYIOCS 3apsDKEHHYI0 yacTuly. Cwia Ammnepa u
cuia JlopeHa. MaruuTHble CBOMCTBA BEIECTBA.

SIBneHHE PNEKTPOMArHUTHOM MHAYKIMU. MarauTtHblii oTok. [IpaBuno Jlenna.
3aKOH 3JEKTPOMATHUTHON WHIAYKUWU. SIBIEHME CaMOMHIAYKUWU. MHIYKTHBHOCTD.
DIEKTPOMArHuTHOE 0JIE. DHEepausl 31eKMPOMACHUMHO20 NOJIA.

KoJsie0anusi 1 BOJIHBI

Mexannueckue  koseOanus. ['apMonuueckue  kojebanus. CBoOOJHEIE,
3aTyXarlIlue, BBIHYKJIEHHbIe KojeOaHus. [IpeBpalieHus sHEpTuM MpU KOJICOaHUSX.
Pe3zonanc.

DnekTpoMarHuTHeie KojeOanusa. KonebatenpHbli KOHTYp. IlepeMeHHBINM
AJIEKTPUYECKUM TOK. Pezonanc 6 anekmpuueckou yenu. Kopomkoe 3amvikanue.

Mexanunueckue BoJHbI. [IpoioabHbIe U oniepeyHble BOIHBI. CKOPOCTh U JIJIMHA
BOJIHBI. Mnumeppepenyus u oughpaxyus. nepeusn 60aHbl. 38YK0OBbIE BONHBIL.

DJIEKTPOMArHUTHBIE BOJHBI. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH. /[Mama3oHbI
AJIEKTPOMArHUTHBIX U3JTyYCHUN U UX NPAKTHYECKOE MPUMEHEHHE.

Onruka

I'eomeTpuueckast ontuka. CKOpOCTh CBETa. 3aKOHBI OTPAKECHUS U TIPEIIOMIICHUS
ceeta. @opmyiia TOHKOM JMH3bL. BOJIHOBBIE CBOWCTBA CBETA: JUCIEPCHS,
uHTepPepeHIus, TupaKIus, TOIIPU3ALIHSL.

OCHOBBI ClIENNATBHOH TEOPUH OTHOCHTEJIHLHOCTH

[TocTynaTel TEOPUH OTHOCUTECIBHOCTH W CJCACTBUS U3 HHUX. MIHBapHaHTHOCTH
MOJYJISI CKOPOCTH CBETa B BakyyMme. ODHeprusi mokosi. CBsi3b MacChl W JHEPTUU
CBOOOIHOM YaCTHIIBI.

KBanroBasi puzuka. ®u3uka aToMa 1 AaTOMHOI0 si/IpPa

I'mnoteza M. Ilnanka. ®otosnekrpuueckuit 3ddexr. OnbiTel CTONETORA.
3akonbl poTorPdekra. YpaBHenue DiiHiuTeliHa. @oToH. KoprnycKynsipHO-BOIHOBOM
nyaimmsM. CoomuouteHue neonpedenennocmeli I etizenbepea.

[Inanerapuas monens aroma. OObsICHEHUE JIMHEMYATOro CIEKTpa BOJAOpOAa Ha
OCHOBE KBaHTOBBIX NOCTYJIaTOB bopa.

CocTtaB U CTPOCHME ATOMHBIX siiep. DHEPrus CBSI3U aTOMHBIX sijep. Busl
PaIMOAKTUBHBIX MPEBPAIICHU aTOMHBIX siEp. 3aKOH PaJMOAaKTUBHOIO pacraja.
Snepusie peakun. Lennas peakuus nenenus saaep. [lpumenenue s0epHou dHepeuu.

DneMeHTapHble YacTullbl. DyHAaMEHTAIbHbIE B3aUMOICUCTBUA.

Crtpoenue BceesienHoii



ConHeuHas cucTtema: IUIaHEThl U Malible Tena, cuctema 3emiisi-Jlyna. Ctpoenue
u sBomorus ConmHna u 3BE31. Knaccudukarus 3BE3A. 3BE3ABI M UCTOYHUKH MX
SHEPIuM.

l'anakTuka.
Bceenennoi.

COBpeMeHHBIC npeacTraBjICHusd O CTPOCHUM W 3BOJIOLIMH

Paszpea I11. TemaTnuyeckoe niianHupoBaHue

YMK I' .. Makumes, b.b. ByxoBues u ap. «®u3uka, 10, 11 kiaaccoi»

Pabouas nporpamma cpegHero o6iiero oopa3oBaHus M0 GU3NKE COCTABIICHA B
COOTBETCTBUH C KOJMYECTBOM YaCOB, YKa3aHHBIX B 0a3ucHOM yueOHOM muiane MBOY
«ApnaytoBckas COILl». IIpeamer «@usuka» nzydaercs B 10, 11 kiaccax B oObeme
136 gacoB (1o 68 4yacoB B KaXJ10M KJlacce).

C yyeToMm pe3epBHOTO BpeMEHU B pabOuyro MporpamMMy BHECEHBI CIEAYIOIINE
U3MEHEHUS:

10 knacc
Ne ITo mporpamme = Ilinanupyemoe
n/n Tema (4acoB) KOJIMY€CTBO 4YaCOB
1 BBenmenne. ®Puzuka U  €CTECTBEHHO- 1 1
HayJHBI METOJT TO3HAHUS TPUPO/IBI.
2 MexaHuka. 27 30
3 MonekymnspHas pu3MKa 1 TEPMOIMHAMUKA. 17 18
4 |OCHOBBI JIEKTPOIMHAMHKH. 16 18
5 [Peseps. 7 1
Uroro: 68 68
11 knacc
Ne IIo nporpamme | Ilnanupyemoe
n/n Tema (4yacoB) KOJIMYeCTBO 4YaCOB
1 |OcHoBbI AIEKTPOANHAMUKHU 9 10
(Ipoa0IKEHHE).
2 KonebGanus u BOJTHBI. 16 17
3 |OnTuka. 13 14
4 |OcHOBBI CHeIaIbHOM Teopuu 3 3
OTHOCUTEIILHOCTH.
5 [KBanrtoBas ¢usuka. 17 18
6 |Ctpoenue BeeneHnnoii. 3) 3)
7 [Peseps. 3) 1
Uroro: 68 68




C 1menpio BBISBICHHS CTEMEHW YCBOCHUS NPOTPAaMMHOTO MaTepuana s
MPOBEICHUS B KAKJIOM KJIacCe PEKOMEHYETCs CIeAYIoIIee KOJTNIeCTBO TMChMEHHBIX
paboT:

Kaace
10 11
KonnyecTBO KOHTPOJIBHBIX padOT 3) 4
KonnuectBo mabopatopHbix paboT 9 10

B Teuenue ydeOHOro roja IUJIAHUPYETCS MPOBEACHHE aJIMUHHUCTPATUBHBIX
padoT (BXOIAIINX, MPOMEKYTOUHBIX U UTOTOBBIX CPE3OB).



