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Pabouas nporpamma pa3zpaboTaHa B COOTBETCTBUU C HOPMATHUBHO-ITPABOBOM 0a30ii:

[Ipukaza MunuctepctBa obpazoBanusi u Hayku Poccuiickoit denepauuu ot 17
nexabps 2010 roma N 1897 «O06 yTBepxkaeHun ¢GeaepaibHOTO TOCYIapCTBEHHOTO
00pa30BaTEIBLHOIO CTaHJapTa OCHOBHOTO O0IIEro 00pa3oBaHuUs»

[Tucekma MunucrepctBa oOpa3oBanus u Hayku PO ot 14 nekabps 2015 . N 08-
2355 "O BHECEHMH HW3MEHEHHI B IMPUMEPHBIE OCHOBHBIE 00pa3oBaTebHbBIC
porpamMMmsl";

IIpukaza MunucrepcTBa oOpazoBanusi U Hayku P® ot 31 nexabps 2015 r. N 1577
"O BHeceHMHM H3MEHEHHH (eaepanbHbIi  TOCYJAapPCTBEHHBIN 00pa30BaTENIbHBIMI
CTaHAApPT OCHOBHOIO  00mero oOpa3oBaHMs, YTBEPXKAEHHBIA  MPHUKA30M
Munobpuayku P® ot 17 nekabps 2010r. Nel1897»;

OcHOBHOI 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO o01iero oopazoBanus ['bOY
COHI Nel m.r.t. besenuyk / IIpoToKOJa Memaroru4eckoro cosera OoT 28 aBrycra
2019 1. Ne 1

[Ipukaza Munucrepcta oopazoBanus u Hayku P ot 31 mapra 2014r. Ne253 «O6
YTBEPXKICHUH  (elepallbHOrO  MepevHs  y4eOHMKOB  pPEKOMEHIYEMBIX K
UCIIOJIB30BAHUIO IIPH pEAIM3alUy HMMEIOUIUX TOCYAApCTBEHHYIO aKKpEAUTALIUIO
o0pa30BaTeNbHBIX MPOTPAMM HAuyaJIbHOI'O OOILEro, OCHOBHOIO OOILEro, CperHero
oO1ero oopaszoBanus» (¢ u3MeHeHus MU oT 26.11.2016 Ne38)

ITpukaz Munnpocsemenuss PO ot 28.12.2018 Ne345 «O denepanbHOM TEpedHe
y4eOHUKOB, PEKOMEHAYEMBIX K WCIIONB30BAHUIO TIPH PeaTU3alii HMEIONUX
TOCYJapCTBCHHYIO aKKPEIWUTAIUI0 00pa30oBaTeIbHBIX MMPOrpaMM  HadaJIbHOTO
00111€T0, OCHOBHOT'O 00111€T0, CPETHETO 00IIero 00pa3oBaHuUs»

ABTOpckoil mporpammbl «Pusuka » nox peaakuuein [lepermknnaA.B., I'yTHHK
E.M.- 2015 .

MECTO KYPCA B YYEBHOM IIVTIAHE

[Iporpamma Ha n3ydeHne GU3NKUA B OCHOBHOM IITKOJIE OTBOJMT 2 YUeOHBIX Yaca B

HEJIeNI0 B TeueHue 7-8 kimacca u 3 yueOHbIX yaca B 9 kiacce, Bcero B 7-9 kimacce 238 gaca.

l.

JJIAA PEAJIMBALIMU ITPOTI'PAMMBI UCITOJIB3YIOTCA YYEBHUKU:

[Tepwimkun, A.B. ®usuka, 7 xi.: yueo. st o6meoOpazoBar. yupexaennii/A.B.
[Tepwrmkun. — M.: JIpoda, 2015.



2. . Ilepwimkun, A.B. ®usuka, 8 ki1.: yue0. Jlyis o0uieodbpazonar. yupexaeHuit/A.B.
[Tepwrmkun. — M.: JIpoda, 2015.

3. Iepobimkun, A.B. @usuka, 9 ki.: yueb. g obmeoOpazoBat. yupexaeHuii/A.B.
[Tepwrmkua. — M.: JIpoda, 2015.

IINIAHUPYEMBIE PE3YJbTATDI
OCBOEHMUA COAEPKAHUA KYPCA

B mporpamme no pusmuke ass 7-9 K1accoB OCHOBHOM IIKOJIBI, COCTaBICHHOM Ha

OCHOBE (eiepaIbHOr0 TOCYIaPCTBEHHOTO 00pa30BaTeIbHOTO CTaHaapTa ONpPEAeICHbI
TpeOOBaHUS K pe3ybTaTaM OCBOCHHS 00pa30BaTEIbHOMN MPOrpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHUs.

JINYHOCTHBIMM pe3yJbTaTaMM 00y4YeHUS (PU3UKE B OCHOBHOMU IITKOJIE SIBISIOTCS:

1) chopMUPOBAHHOCTH MMO3HABATEIBHBIX HHTEPECOB, HHTC/UICKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH yJammxcs;

2) yOexxIeHHOCTh B BOBMOXHOCTH IMO3HAHMS MPUPOJIbI, B HEOOXOIUMOCTH Pa3yMHOTO
WCMOJIb30BaHUs JOCTUKEHUN HAYKU U TEXHOJOTUH JUIsl JAJTbHEUIIEro pa3BUTHUSA
YeJI0BEYECKOro O0IIECTBa, YBAXKEHUE K TBOPIIAM HAYKU U TEXHUKHU, OTHOILLICHUE K
(bHU3UKe KaK 2JIEMEHTY OO0IIEeYeTOBEYCCKON KYIbTYPHI;

3) CaMOCTOATCIIBHOCTL B HpI/IO6peTCHI/II/I HOBBIX 3HAHUU U IMPAKTHYCCKUX YMGHHﬁ;

4) TOTOBHOCTH K BBIOOPY ’KM3HEHHOTO IIyTH B COOTBETCTBUU C COOCTBEHHBIMU
UHTEPECAMHU U BO3MOKHOCTSIMY;

5) motuBanusi 00pa30BaATEIBHOMN NEATEIBHOCTH IIKOJIBHUKOB HA OCHOBE JJUYHOCTHO
OPUEHTUPOBAHHOTO ITOAX0/A;

6) dbopMHpOBaHUE IIEHHOCTHBIX OTHOIICHUH APYT K IPYTY, YIUTEII0, aBTOpaM
OTKPBITUN U U300pETEHUI, Pe3yJIbTaTaM 00yUYEHUSI.

MeTanpeaMeTHbIMU pe3yJibTaTaMu 00y4ueHus: (GU3UKE B OCHOBHOM IIKOJIE

SABJIAIOTCA:

1)

2)

OBJIaJICHUE HAaBBIKAMU CAMOCTOSTEIILHOTO MPUOOPETEHUsI HOBBIX 3HAHUN, OpTaHU3aIUU
y4eOHOM JIeSITeIbHOCTH, MOCTAHOBKH II€JICH, IITAHUPOBAHUSI, CAMOKOHTPOJISI U OIEHKHU
pEe3yJIbTATOB CBOEH JICSITEIbHOCTH, YMEHUSIMU MPEABUIETH BO3MOXHBIC PE3YJIbTAThI
CBOHMX JICHICTBUI;

MOHUMAHHE PA3TUIUI MEXKIY UCXOTHBIMU (DAKTaMH M TUIIOTE3aMU JIJIsl UX OOBICHEHUS,
TEOPETUUECKUMHU MOJCIISIMU U PeabHBIMU 00bEKTaMM, OBJIaJICHHE YHUBEPCATbHBIMU
y4eOHBIMU JCHCTBUSMHU HA TIPUMEPaX TUNOTE3 JJIsi OOBSICHEHHS N3BECTHBIX (PAKTOB U
AKCIIEPUMEHTAILHOM MPOBEPKU BBIJIBUTAEMBIX THIIOTE3, Pa3pabOTKU TEOPETUIECKUX
MOJIEJIEN TIPOLIECCOB UJIU SIBJIICHUN;



3)

4)

)

6)

7)

(opMupOBaHNE YMEHUI BOCIIPUHUMATh, IEPEPA0ATHIBATH U NPEIbIBISTH
nH(pOPMAILIMIO B CJIOBECHOM, 00pa3HOl, CHMBOJIMYECKON (popMax, aHATU3UPOBATH U
nepepadaTbIBaTh MOIYYCHHYIO HH(OPMAIIHIO B COOTBETCTBUH C MOCTABICHHBIMU
3a1a4aMH, BBIAEISITE OCHOBHOE COJIEPYKAHNUE MPOYUTAHHOIO TEKCTA, HAXOAUTH B HEM
OTBETHI HA ITOCTABJICHHBIEC BOIIPOCHI U U3J1ararh €ro;

pUOOPETEHHUE OMBITa CAMOCTOSATEIBHOTO TIOUCKA, aHAIN3a U 0TO0pa HHGOPMAITUH C
WCITOJIb30BAaHUEM PA3TUIHBIX HICTOYHUKOB U HOBBIX MH()OPMAITMOHHBIX TEXHOJIOTHH
JUTSL pelIeHus T03HABATEIbHBIX 3a/1a4;

Pa3BUTHE MOHOJIOTMYECKON U THAJIOTUYECKON PeUr, yMEHUS BbIPaKaTh CBOU MBICIIH U
CIIOCOOHOCTH BBICITYIIUBATh COOECETHUKA, TOHUMATh €r0 TOUKY 3pEHHUs, IPU3HABATh
IPaBO APYroro 4ejaoBeKa Ha NHOE MHEHUE;

OCBOCHHC IIPUCMOB ﬂCﬁCTBHﬁ B HCCTAHAAPTHBIX CUTYyallHAX, OBJIAACHUC
OBPUCTHUYCCKUMHU MCTOJaMHU PCIICHHA HpO6J’I€M;

dbopmupoBaHre YMEHUM pabOTaTh B IPYMIE C BHIOJIHEHUEM PA3IMUHBIX COITUATIBHBIX
poJieH, MPeICTaBIATh U OTCTAUBATh CBOM B3TJISA/Ibl U YOCKICHUS, BECTU IUCKYCCHIO.

OO0muMu npeMeTHLIMHU pe3yJibTaTaMu 00ydeHUs PU3UKEe B OCHOBHOM IIKOJIE

ABJIAIOTCA:

1) 3HaHUs 0 IpUpPoIe BaXKHEHITNX (PU3UYECKUX SIBJICHUN OKPYKAIOIIEero MUupa u
MMOHMMAaHUE CMbICIa (PU3UIECKUX 3aKOHOB, PACKPBIBAIOIIUX CBS3b N3YyUECHHBIX
SIBIICHUI;

2) yMeHHS I0JIb30BAThCA METOJIaMU HAYYHOTO UCCIIEI0OBAHUS SIBICHUN TPUPOIBI,
IPOBOAUTDH HAOJIO/IEHUS, INTAHUPOBATh U BBIIOJIHATH SKCIIEPUMEHTHI, 00pabaThiBaTh
pe3yNbTaThl U3BMEPEHUH, IPEACTABIATh PE3YIbTAThl U3MEPEHUN C TOMOIIBIO
Tabyuil, rpa@uKoB U GOpMyJ, OOHAPYKUBATH 3aBUCUMOCTH MEXIY (HU3UIECKUMU
BEJIMUMHAMU, OOBSCHATD MOJIyYE€HHBIE PE3YyJIbTAThl U JI€JIaTh BBIBOJIbI, OLICHUBATh
IPaHULbI NOTPENTHOCTEN PE3YIBTATOB U3MEPEHNN;

3) yMeHusi IpUMEHATh TEOPETUUECKHUE 3HAHUSA M0 (PU3UKE HA MPAKTUKE, PellaTh
(du3nueckue 3a7a4l Ha IPUMEHEHUE MOJTYYEHHBIX 3HAHUM;

4) yMeHUs U HABBIKU NMPUMEHSTD MOJYYSHHBIC 3HAHUS I OObSICHEHUS] IPUHIIUIIOB
JNEUCTBUS BAXKHEUIIINX TEXHUYECKUX YCTPOUCTB, PEIICHUS MPAKTUYECKUX 3a0a4
MOBCEIHEBHOM XU3HM, 0OecIieueHusi 6€30MaCHOCTH CBOEH JKU3HU, PallMOHATIBLHOTO
MIPUPOIOIIOIB30BAHNS U OXPaHbl OKPYKAOIIEN CPEIbL;

5) dbopMupoBaHue yOexKaeHUs B 3aKOHOMEPHOM CBSI3M M TT0O3HABAEMOCTH SIBJICHUIN
OpUPOABI, B 0O0bEKTUBHOCTH HAYYHOT'O 3HAHHUS, B BBICOKON IIEHHOCTH HAyKH B
Pa3BUTHH MATEPUAIIBHOU U TyXOBHOM KYJIBTYPBI JIOJIEH;

6) pa3BUTHE TEOPETUYECKOTO MBIIICHUS Ha OCHOBE (POPMUPOBAHUS YMEHU N
yCTaHaBIUBATh (DaKThl, Pa3IM4aTh MPUUYUHBI U CIEACTBUS, CTPOUTH MOJIETU U
BBIJIBUTATh TUIIOTE3bI, OTHICKUBATH U (POPMYIIMPOBATH JOKA3aTEIHCTBA BHIABUHYTHIX



T'AI0TE3, BBIBOAUTH U3 SKCIICPUMCHTAJIbHBIX (I)aKTOB H TCOPCTUYCCKUX MO,Z[CJIGﬁ
(I)I/IBI/I‘ICCKI/IC 3aKOHBI,

7) KOMMYHUKATHUBHBIE YMEHUS JOKJIAAbIBATh O PE3YyJbTaTaX CBOETO MCCIEIOBAHNUS,
y4acTBOBATh B JUCKYCCHUH, KPATKO K TOYHO OTBEYATh HA BOIPOCHI, UCIIOIH30BaTh
CIIPaBOYHYIO JIUTEPATYPY U APYrHe UCTOYHUKHU UH(POpMAIIUU.

YacTHBIME NPeIMeTHBIMU pe3yJibTaTaMU U3yUYeHUs Kypca (pu3uku B 7-9 kiacce
SIBJISTFOTCSI:

1) moHuMaHue U CIIOCOOHOCTh OOBACHATH Takue (U3UICCKUE SIBJICHUS, KaKk CBOOOIHOE
najcHUE Tell, aTMOC(EPHOE JaBICHUE, TIaBaHUE Tell, U dy3us, OoJbIas
C)KMMAEMOCTh Ta30B, MaJlas COKUMAEMOCTbD JKHJIKOCTCH U TBEPBIX TCII

2) yMeHUS U3MEPATh PACCTOSTHUE, POMEKYTOK BPEMEHH, CKOPOCTh, MaccCy, CUILY,
paboTy CHIIbI, MOIITHOCTh, KHHETUYECKYIO SHEPTHUIO, MOTEHIIUATBHYIO SHEPTUIO

3) BiajeHHE SKCIEPUMEHTAIIBHBIMUA METOIAMH MCCIIEJOBAHUS B MIPOLIECCE
CaMOCTOSITEJIbHOTO U3YYEHUS 3aBUCUMOCTH MPOMAEHHOIO IMyTH OT BPEMEHH,
YJIMHEHHUSI IPY>KUHBI OT MPUIIOKEHHON CUIIBI, CUIIBI TSKECTH OT MAcCChl T€Jla, CHIIbI
TPEHUS CKOJIBKEHHSI OT TJIOLIAAN COIPUKOCHOBEHUS TEI M CUIIbI HOPMAJIBHOTO
JaBJIeHUs, CUIIbI ApxuMeia OT 00beMa BBITECHEHHOW BOJIbI

4) ITIOHMMAaHHEC CMBICJIa OCHOBHBIX (1)I/I3I/I‘IGCKI/IX 3aKOHOB U YMCHUC IIPUMCHATb UX Ha
IMPAaKTHUKC: 3aKOH BCCMUPHOI'O TATIOTCHUA, 3aKOHBI ITackans u ApXI/IMCI[a, 3aKOH
COXpPAaHCHHA DHCPIun

5) moHWMaHWE MPUHITUIIOB JEHCTBHUS MAIllMH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB, C
KOTOPBIMH KaXKIIbIi YETTOBEK MOCTOSTHHO BCTPEUAETCS B TIOBCETHEBHOM KU3HU, U
croco0oB obecreyeHus: 6e30MacCHOCTH MPU UX MCIOJIb30BAHNH;

6) oBJaJeHUE PA3HOOOPA3HBIMU CIIOCOOAMU BBITIOJHEHUS PACUETOB JIJIsI HAXOXKACHUS
HEU3BECTHOM BEJIMYMHBI B COOTBETCTBUU C YCIOBUSAMHM IMOCTABICHHOM 3a7a41 Ha
OCHOBAHHH HCTIOJIb30BaHMSI 3aKOHOB (DU3UKH

7) yMEHHE UCTIOIh30BATh MOTYUYEHHBIC 3HAHUS, YMEHHS M HABBIKM B TTIOBCEHEBHOMN
KU3HU (OBIT, DKOJIOTHS, OXpaHa 3J0POBbs, OXpaHa OKPYKAIOIIEH Cpeibl, TEXHUKA
0€301acCHOCTH U JIp.).

COAEPXAHHUE KYPCA ®U3UKU B 7-9 KIIACCE

dusuka ¥ pusnvecKue MeToAbl H3yUYeHHUs MPUPOAbI

®du3suka - Hayka o npupoae. Habmronenue u onvcanue pU3anyeckux siBICHUM.
®uznueckuii akcnepuMenT. M3mepenne puanyeckux BeaudnH. MexxyHapoaHas cucrema
equnu. Hayuneiii Mmeron noznanus. ®u3nyeckue 3aKOHbI U TPAHULIBI UX TPUMEHUMOCTH.
Ponw ¢usuku B hopmMupoBaHnn HayqHOU KapTUHBI Mupa. Kpatkas uctoprs OCHOBHBIX
Hay4YHBIX OTKpbITHH. Hayka u TexHuka.



Mexannyeckue fiIBJICHHUSA.
Kunemamurka
MarepuanbHas TOUYKa Kak MOJeiIb (PU3NYECKOTO Tea.

Mexanuueckoe BrkeHre. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Tpaextopus. [1yTs - ckanspHas BenuunHa. CKOPOCTh - BEKTOpHAsl BeiMunHa. Mo iyIb
BEKTOpa CKOpocTu. PaBHOMepHOE npsaMoauHeiiHoe nBrkenue. ['paduku 3aBucumoctu
MyTU U MOJYJISI CKOPOCTH OT BPEMEHU JABUKCHHUS.

Hunamuka

Nnepuus. MueptHoCTh TEN. B3aumonercrBue Teir. Macca - ckajsipHas BEJIMUYUHA.
IInoTHOCTH BemecTBa. Cuiia - BEKTOpHAasi BeIM4YuHA. [[Brkenne u cuiibl. Cuia ynpyrocTti.
Cuna tpenus. Cuita TSKeCTH. 3aKOH BCEMUPHOTO TATOTeHUs. LIeHTp TskecTu. Y ciioBus
paBHOBECHS TBEPAOTO TEIA.

Hasnenue. Atmocdeproe nasinenue. 3akoH [lackans. 3akon Apxumena. YcioBue
IJIaBaHUS TEJl.

3aKOHBI COXpaHEHHUS UMITYJIbCA U MEXAHUYECKOH IHEPIUM.
Mexanuueckue KoJ1e0aHUA U BOJHBI

Pa6ora. MomuocTs. Kunetuueckas sneprus. [loTeHnmanbHas sHEprus. 3aKoH
COXpaHEHHS MexaHnudeckou 3Hepruu. [Ipocteie Mmexanu3mel. KoadduimeHT moiae3Horo
nerictBusi. Bo30OHOBIIsIEMbIE ICTOYHUKHA SHEPTHUU.

CrtpoeHue u CBOMCTBA BelleCTBA

ATOMHO-MOJIEKYJISIPHOE CTPOEHHUE BelecTBa. ONBITHI, I0KA3bIBAIOIINE AaTOMHOE
CTPOCHUE BEIIECTBA. TEMI0BOE IBUKEHHUE U B3AUMOJICMCTBUE YAaCTUIl BEIIECTBRA.
bpoynosckoe npmxenue. Iuddys3us. ArperaTabie cocTosSHUS BemecTBa. CBOMCTBA rasos,
JKHUJIKOCTEN U TBEPABIX TEI.

TensoBble ABJICHUA

TemnoBoe nBwxeHue. Tepmomerp. CBS3b TEMIIEPATYPBI CO CPEAHEN CKOPOCTHIO
JBIDKCHUST €ro MoJieKysl. BuyTpeHHsst sHeprus. J[Ba crmocoba W3MeHEHUs BHYTpEHHEH
SHEPruM: TeIIonepenada U padora. Buael Ttemmonepenaun. KoamdecTBO TEIIOTHI.
Y aenpHas TEMJIIOEMKOCTh BEIIECTBA. Y A€IbHAs TEIJIOTa CropaHus Toruvpa. Mcnapenue u
koHaeHcanusa. Kunenwe. Bnaxnocte  Bo3nyxa. Ilcuxpomerp. IlnaBinenme wu
KpUcTajuin3anusa. TeMrmeparypa IUIaBJIEHUA. 3aBUCHUMOCTh TEMIIEPATypbl KHUIEHHUS OT
naBneHusi. OOBbsICHEHWE W3MEHEHHUs arperaTHhIX COCTOSHHUM Ha OCHOBE MOJICKYJISPHO-
KMHETHYECKUX TpeacTaBiacHuid. IIpeoOpazoBaHus 3HEPrHM B TEIUIOBBIX JIBHTaTEIISX.
JIBuratenb BHyTpeHHero cropanus. IlapoBas TypOuna. XonoaunsHuk. KIIJ TenmoBoro
JBUTATENIA. DKOJIOTMYECKHE TPOoOJieMbl MCIOJIB30BAHHUS TEIUIOBBIX MAIlMH. 3aKOH
COXpPaHEHHMS SHEPTUU B MEXaHUYECKUX U TEIUIOBBIX MPOIIECCaX.

3JIeKTpI/I‘leCKHe ABJICHUSA



Onextpuzaimuss Ten. JIBa poma  anekTpuyeckux  3apsinoB.  [IpoBoaHMKW,
HEIPOBOJIHUKH (IM3JIEKTPUKH) U MOJYNPOBOJAHMKU. B3anMopaeicTBue 3apsyK€HHBIX Tell.
DJNeKTpUUYecKoe Toje. 3aKOH COXPAaHEHUs DJIEKTpUYecKoro 3apspa. [lenuMocTs
IEKTPUYECKOrO 3apsiia. DIEKTpOoH. Diexkrpudeckoe mnoise. Hanpsbxenue. Konnpencarop.
DHeprus 3JIEKTPUYECKOrO MOJIS.

OnexTpuyecKuil TOK. l'aJbBaHMYECKHE HJIEMEHThl U aKKyMyJsaTopbl. JleicTBus
AJIEKTPUUYECKOro Toka. HampaBieHue »3IeKTpUYECKOro TOKa. OJEeKTpUYecKas Lelb.
Onexktpuyeckuid ToK B Metayuiax. Cuna toka. Amnepmerp. BonbTmeTp. DiekTpuueckoe
cornpoTuBiieHue. 3akoH OMa Ui y4acTKa 3JEKTPUYECKON LenH. Y AeIbHOE JIEKTPUUECKOE
comporuBienue. Peocratsl.  [locienoBaTensHOE UM MapajulebHOE  COEIUHEHUS
MIPOBOJHHKOB.

Pa6ora u w™omHocth TOKa. 3akoH JIxoyns-Jlenma.  Jlamma HakanmuBaHUS.
DNEeKTpUYECKUe  HarpeBaTellbHble  NpHOOpPBL.  JJEKTpUYECKMU  cueTuuk. Pacuer
JIEKTPO3HEPIUH, NOTpedasieMon anekrponpudopoM. Koportkoe 3ambikanue. IlnaBkue
IIPEIOXPaHUTENNU. TpaBUia OE30MACHOCTH MpU pabOTE C UCTOYHUKAMHU IIIEKTPUUYECKOTO
TOKa

MaraurHblie IBJeHUA

ITocTosiHHBIE MaruuThl. B3anuMoaencTBrue MarHuToB. MaruuTHoe 1oJje. MarautHoe
MoJie TOKa. DJICKTPOMArHUTHI U UX NMpUMEHEHUEe. MarHutHoe mnojie 3emiu. MarHuTHble
Oypu. JleficTBME MarHUTHOTO TIIOJS Ha TPOBOJAHUK C TOKOM. OJEKTPOJABUTATEIh
MMOCTOSIHHOTO TOKa.

CBeToBbBIC AIBJICHUSA

HNctounuku cBeta. [IpAMoIMHENHOE pacpOCTPAaHEHUE CBETA B OJHOPOJHOM CpEIiE.
Otpaxenune cBeta. 3akoH oTpaxkeHus. llnockoe 3epkano. IIpenomiienne csera. Jlnn3a.
@DoKyCcHOE pacCTOsTHUE U omnTHuYeckas cuia JinH3bl. [locTpoenne n3o0paxeHuil B TUH3AX.
I'na3 kak ontuueckas cucrema. Jledexts! 3penuss. Onruyeckue npuoOOpkl.

3aK0oHBI B3aMMOJACHCTBUS U IBUKEHHS TeJl

Marepuanbnas Touka. Cucrema orcuera. [lepememenne. CKOpoCTh MPSIMOJIMHETHOTO
PaBHOMEPHOIO JBWXKEHUSA. lIpsAMOIIMHENHOE PaBHOYCKOPEHHOE JBWXEHHE. MTrHOBEHHas
CKOpoCTh. ¥Yckopenue. ['paduku 3aBUCHUMOCTH CKOPOCTH M TIEPEMEIIICHUS OT BPEMEHH TPU
MNPSMOJIMHEWHOM PAaBHOMEPHOM U PaBHOYCKOPEHHOM JIBHXKEHUSIX. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBMXKEHUs. ['eoneHTprueckas W TIeIMOUEHTPUYECKAs CHUCTEMbI MUpA.
NuepuuanbHas cucrema orcyera. llepBeiii, BTOpOM M TpeTuil 3akoHbl HproTOHA.
CBobonHoe majzeHue. HeBecomocTh. 3akOH BCEMHpPHOrO TIroteHus. VckyccTBeHHBIE
CIyTHHKH 3emii. IMIyJibC. 3aKOH COXPAaHEHUS UMITYJIbca. PeakTUBHOE JBHKEHUE.

Mexanuveckue KoJ1e0aHUsA U BOJHBL. 3BYK
KonebarenbHoe nBmxenue. [Ipy>KWHHBINA, HUTSHOW, MaTEMaTUYECKUN MAasSTHUKH.
CBoOosHbIE U BBIHYXKJICHHBIE KojeOaHus. 3aryxatomue koseOanusi. KoseOarenbHas



cuctema. AMIUIMTYJa, MEpPUOJ, dYacToTa KojeOaHui. IIpeBpaiieHue sHEprum mpu
KoJie0aTeIbHOM JIBIKEHUU. Pe3oHaHc.

Pacnpoctpanenue konebaHuii B ynpyrux cpenax. IIpomonbHble W TOnepeyHbIe
BOJHBL. J[muHa BOmHBL. CKOpPOCTH BOJIHBIL. 3BYKOBBbIE BOJHBL. CKOpOCTH 3ByKa. BbicoTa,
TeMOpP ¥ TPOMKOCTb 3ByKa. IXO.

DJIEKTPOMATHUTHOE T0JIe

MarnutHoe nosie. OZHOPOAHOE M HEOJHOPOJHOE MArHUTHOE IIOJIE. HAIMpPAaBICHUE
TOKa W HarpaBjeHHUE JUHUN ero MarHuTHoro mnoiid. IIpaBuno OypaBunka. OOHapyXeHHE
MarHuTHoro mnoJjd. IlpaBuno sieBod pyku. MHAYKUIHMS MarHATHOrO 1ojiss. MarHUTHBIN
noTok. OnbiTel Dapanes. DnekTpoMarHuTHas UHAYKUWA. HanpaBneHue MHIyKIIMOHHOTO
toka. IlpaBuno Jlenma. SBinenme camounaykiuu. Ilepemennsii TOK. ['eHepartop
nepemMeHHoro Toka. I[IpeoOpasoBaHusi PHEpruM B AJEKTporeHeparopax. TpaHchopmarop.
Ilepenaya aneKTpUUECKON SJHEPTUM HA PACCTOSIHUE.

DJIEKTPOMATHUTHOE TOJIE. DIEKTPOMArHUTHBIE BOJHBI. CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH. BIMsiHWE »IEKTpOMAarHWTHBIX M3ITy4YEHUM Ha >KUBbIE opraHu3mbl. KonpaeHcartop.
Konebarenbuplii  koHTYp. IlonmydeHue 2JIeKTpOMArHUTHBIX KosieOaHui. [IpuHUUIBI
PaIUOCBA3M W TEIECBUICHHS. DJIEKTPOMArHUTHas mnpupoja csera. [Ipenomiienue cpera.
[Tokazarens npenomiienus. Jucnepcust ceeta. Tumbl onTuyeckux criekTpos. [lornomenue
Y HUCIyCKaHUE CBETa aToMaMH. [IponcxoxneHre INHENYaThIX CIIEKTPOB.

CTpoeHnne aToMa ¥ aTOMHOIO siApa

PaqnoakTUBHOCTh KaK CBUJIETENBLCTBO CIOKHOTO CTPOEHHUs aTOMOB. Anb(a-, Oera-,
ramma-usnydenus. Omnwitel Pesepdopna. Snepnas wmonens aroma. PanuoaktuBHBIC
IIpEBpaIleHNs aTOMHBIX saep. CoXpaHeHue 3apsA0BOr0 U MaCCOBOIO YHCEN IPU SACPHBIX
peakimsix. MeTonpl HaOIIOIEHNS U PETUCTPALIUU YaCTHI] B SIFIEPHON (hU3HKE.

[IpoTOHHO-HENTPOHHAs MOAENb sapa. PUIUUECKUN CMBICIT 3apsAI0BOTO U MAacCOBOTO
yucen. M3oronel. IIpaBuna cmemieHus. DHEpPrusi CBSI3M 4acTull B sape. [lenenue sinuep
ypana. llennas peakuusi. SnepHas  SHepretuka. OKOJOTMYECKHE  MPOOJIEMBI
ucnone3oBanua ADC. [lozumerpus. llepumon mnomypacmama. 3akOH pPaguoaKTHUBHOTO
pacriana. BiMsHue paguoakTHBHBIX HM3JyYEHMN Ha KUBBIE OPraHU3MBL. TepMosiaepHas
peakuus. Mcrounuku sHeprun ConHIa U 3BE3I.

IHPOI'PAMMHO-TEMATHUYECKOE IINTAHUPOBAHHUE



dusuka

MepbiwkuH A.B., ®usunka. 7 knacc

Paspen

Tema ypoka

Kon-Bo
yacoB

dusuka u pusnveckne metoabl
M3y4eHuA npupoabl

dusuka - Hayka o npupoge

HabntogeHns n onbiTbl. PU3nyeckme BENUYMHBbI. I/IamepeHVle
q:)VI3VI‘-IeCKVIX BEJINYUNH

Vl3mepeHV|e qJVI3VI‘-IECKVIX BENMYNH. TOYHOCTb 1 NnorpeLwHoOCTb

M3MeEpPEHNN

Haquble MeTOoAdbl NO3HaHNA

Pusnka n Mnp, B KOTOPOM Mbl XKNBEM

I'IepBOHaqaanble cBegeHusa o CTpoeHuu
BellecTBa

CtpoeHue BewecTBa. Monekynbl

Ondpdysma B rasax, XMAKOCTSX 1 TBEPAbIX TeNax

BaaumHoe NPUTAXEHNE N OTTalIKnBaHNEe MOJNEKyI

ArperaTH bl€ COCTOAHNA BeLLleCTBa

CT1poeHue BelecTBa

N[

B3aumopencrteume Ten

MexaHnyeckoe apmxeHue. CKOpoCTb

PaBHOMepHOe 1 HepaBHOMEPHOE ABUXKEHNE

Pacuet nyTn N BpeMeHn ABM>XXeHnA

Baaumogencteue ten. MHepunsa

Macca Tena

lNnoTHOCTb BelecTBa

PacueTt maccbhl 1 o6bema Tena no ero nrioTHOCTU

Cuna. Cuna taxecTtu

Cuna ynpyrocTu. 3akoH lyka. IJuHamomMeTp

PaBHogencTByOWANA cunia

Bec tena. HesecomocTtb

Cwvna TpeHus. TpeHue nokos

[BwxeHune u B3aumogencTeme. Cunbl BOKPYr Hac

PeanbHas dusuka (ypok-urpa)

KoHTponbHas pabota no teme: "Bsanmogencreus ten"

[BwxeHne n B3anmogenctene (ypok-npeseHraums)
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[DaBneHue TBepAbIX TeN, XXUAKOCTEN U
rasoB

[aBneHve

[asneHuve TBepabIX TeN

—

[laBneHuve rasa

[laBneHue B XXMAOKOCTAX M rasax. 3akoH lackans

PacueT gaBneHus XXMaKocTn Ha OOHOW CTEHKE cocyaa

CoobLatoLmecs cocyabl

Bec Bo3agyxa. ATMocepHoe gaBneHve

M3mepeHune aTtmocdepHoro gasneHus. bapomeTtpobl

N3amepeHve gaBneHnsi. MaHoMmeTpbl

MopLUHEBOM XNOKOCTHLIN Hacoc. 'ngpaenuyeckas MalumHa

Apxwme/:l,oaa cuna
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lNnaBaHne Ten

PeweHune 3agay no teme: "[laBneHune TBepabiX TEM, XXUAKOCTEN U

rasos" 2
[aBsneHuve TBepAbIX TEM, XNAKOCTEN 1 ra3oB 2
KoHTponbHasa pabota no teme: "[JaBneHne TBepAbIX Ten, XNaKkocTen

n raszos" 1
"Ha 3emne, nog Bogon v B Hebe" (ypok-npeseHTauus) 1

Pa6oTa 1 MOLWHOCTb. DHeprua
MexaHn4yeckas pabota 1
MoLlHocTb 1
IMpocTble MexaHn3Mbl 1
MomeHT cunebl. Peiyarm 1
Bnoku 1
"3onoToe NpaBuo" MexaHUKn 1
KoadhpmumneHT nonesHoro gencreuns 1
OHeprus. KnHetnyeckas 1 noTeHumnanbHas aHeprus 1
MMpeBpalleHnsa aHeprum 1
PeweHuve 3agay no teme: "PaboTta u mowHocTb. OHeprmsa” 1
PaboTta 1 MoLLHOCTb. QHeprus 1
KoHTponbHas pabota no teme: "Pabota 1 MOLWHOCTb. dHeprns" 1
O6o06uwaruee noBTopeHne

Punsnka n M1p, B KOTOPOM Mbl XNBEM 2
UToroBasi KOHTponbHasa paboTta 1
"A 3Hato, a2 mory..." 1
"Ha 3ape BpemeH..." 2




dusuka

MepbiwknH A.B., Pusuka. 8 knacc

Paspen

Tema ypoka

Kon-Bo
yacoB

"0, CKONIbKO HaM OTKPbITUW YyAHbIX..."

ArperaTHble cocTosHMSA BellecTBa. Bsaumogencraue ten.
Cunbl B npupoge. JHeprnsa paboT B MOLLHOCTH

MexaHun4eckne aBneHus

TennoBble ABNeHUsA

Tennosoe gBwxeHune. Temnepatypa. BHyTpeHHss aHeprus

Cnocobbl U3MEeHEHWs1 BHYTPEHHE SHEPrun

Cnocobbl Tennonepegayu

KonnyectBo TennoTbl. YaenbHas TEN0EMKOCTb

PacueT konnyectBa TennoTbl

PeweHne 3agay

3Hep|'l/lﬂ Tonnuea. YaenbHas Tensiota cropaHunda
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3akoH COXpaHeHnda n npespalleHnd aHeprmm B
MeXaHU4YEeCKNUX N TENJI0BbLIX Npoueccax

TennoBble ABMEeHUS

KoHTponbHas paboTa 1

N3meHeHun arperaTHbIX COCTOSIHUNA
BellecTBa

[naeneHue n oTBepAeBaHne Kpuctaninyecknx ten

PeweHne 3apgay

VicnapeHue n koHaeHcaums

Kunenune. YaensHasa tennoTta rlapoo6pa3OBava

BnaxHocTb BO3ayXa

PeweHne 3agay

PaboTa rasa n napa. Tennosble gsuratenu

Tennosble MaLUWHbI

M3ameHeHne arperaTtHbiX COCTOSIHWI BellecTBa

KoHTponbHas paboTta 2
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AnekTpuyeckne ABNeHus

AnekTpusauma Ten. [isa poaa 3apanos

OnekTpuyeckoe none. NpPoBOAHMKM U AUSNEKTPUKN

[enuMocTb anekTpuyeckoro 3apaaa. dnekTpoH. CTpoeHue
atoma

OBbACHEHUE INEKTPUYECKNX SBNEHUN

AnekTpuyecknmn TokK. VICTOYHUKM TOKa

:')J'IeKTpVI‘-IeCKaFI Luenb N ee cCoCtaBHble 4YaCTn

[lencTBums anekTpuyeckoro Toka

Cwuna Toka. AMnepmMmeTp

AnekTpuyeckoe HanpsbkeHne. BonbTmeTp
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3aBNCUMOCTb CUIbl TOKa OT Hanps>xeHua. SneKTqueCKoe
conpoTueneHne

3akoH Oma

YpaensHoe conpoTuBrieHne

PeocTtaTthbl

[NocnepoBatenbHoOe coeanHeHNe NPpOBOAHNKOB

I'Iapanneanoe coegunHeHne NnpoBOAHUKOB

_RRa N -

MpumeHeHne 3akoHa Oma ans pacyeTa aNeKkTpUYecKnx
uenen

KoHTponbHas pabota 3

PaGoTa 1 MOLLIHOCTb 3NEKTPUYECKOro Toka

3akoH [xoyns-JleHua

PeweHne 3agay

Jlamna HakannBaHus. HarpesaTtenbHble NprMbopsl.
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MNpepoxpaHntenu

3neKTvaeC|<|/|e ABIEHNA

"OneKTpn4ecTBo, cowepliee ¢ Hebec"

KoHTponbHas pabota 4

3ﬂeKTp0MaFHVITH ble ABNeHunsA

MarHutHoe none

OneKTpoMarHnThbl

[NocTosAHHbIE MarHUTbLl. MarHuTHoe nose 3emnu

[lenctBmst MarHNTHOrO MO HA NPOBOAHUK C TOKOM.
AnekTpuyeckun asurartenbs

3neKTpomarH NTHblIE ABNEHNA

CBeToOBbIe AABNEHUA

McTounukn ceeTa. MNpamonnHenHoe pacnpocTpaHeHne
cBeTa

OTpa)KGHl/Ie cseTta. [nockoe 3epKasno

I'IpenomneHMe CBeTa

JIMH3bI

OnTnyeckme npmbopbl. ONTu4eckne SBneHus

CBeTOBble ABMEHUs

KoHTponbHas paboTta 5
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O6o06warouee noBTopeHue

WcTouHukn ceeTa. MNpamonnHenHoe pacnpocTpaHeHune
cBeTa

®unsmka n M1Mp, B KOTOPOM Mbl XXMBEM

MToroBasi kKoHTposnbHasa paboTta

"Kakas cTpaHHaga nnaHeTa..."
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dusuka

MepbiwknH A.B., Pusuka. 9 knacc

Paspen

Tema ypoka

Kon-Bo
YyacoB

3aKOoHbI B3aUMOAEeNCTBUA U ABUXKEeHUA Ten

MaTtepunanbHas Todka. Cuctema oTcyeta

MepemeleHne

Onpep,eneHme KoopAuHaTthbl OBMXYLLErocAd Tena

I'IepemeuJ,eHVIe npu I'IpFlMOJ'IVIHGVIHOM paBHOMEPHOM ABWXXEHUN

MpsiMonMHeiHoe paBHOYCKOPEHHOE ABWKEHME. YCKOpeHve

R P S Q) [NEE G U

CKOpOCTb NPSIMOSIMHENHOMO PaBHOYCKOPEHHOTO ABWXeHUs. padmk
CKOPOCTU

—_

MepemelleHre Npy NPSIMONIMHENHOM PaBHOYCKOPEHHOM ABVDKEHWU

MepemelleHne Npu NPSIMONMHENHOM PABHOYCKOPEHHOM ABUKEHWU
6e3 HayanbHOW CKOPOCTM

Na6opaTopHas paboTa Ne1. MccrnenoBaHve paBHOYCKOPEHHOIO
ABWKeHUst 6e3 HaYanbHOW CKOPOCTH

PelleHne 3apay

KoHTponbHas pabota Ne1

OTHOCUTENBLHOCTL ABMXEHNS

MHepuunanbHble cuctembl oTcyeTa. [epBbin 3akoH HbloToHa

BTopou 3akoH HbloToHa

TpeTtnii 3akoH HbloTOHa

CBobogHoe nageHwe ten

[BvxeHune Tena, 6pOUJeHHOFO BEepTUKalribHO BBEPX

3akoH BCEMUPHOIO TAroTeHunsa

YCKopeHme cBOOOAHOrO NageHust Ha 3emIie u Opyrux HebecHbIX Tenax
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MpsaMonMHENHOE N KPUBONMHENHOE ABMXeHME. [IBrKeHne Tena no
OKPY)XKHOCTU C NOCTOSIHHOW MO MOAYIK CKOPOCTbIO

PeweHne 3agay

WNcckycTBEHHbBIE CNYTHUKU 3emiu

Mmnynbc Tena. 3akoH coxpaHeHus UMnynbca

PeaktnBHOe gBuxeHune. PakeTsl

PelleHne 3apay

KoHTponbHas pabota Ne2
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MexaHu4yeckune kone6aHus U BOJHbI. 3BYK

KonebaTtenbHble asmxkeHns. CBoboaHble konebaHus. KonebaTtenbHble
cuctembl. MagaTHUK

BenuuuHbl, xapaktepusyloLine konebartenbHoe OBUKEHVE

JlabopatopHas pabota Ne3. NccnegoBaHune 3aBUCUMMOCTU Nepuoaa 1
Y4acToOThbl CBO60.EleIX KonebaHun maTteMaTUYeckoro MasiTHMKa OT ero
ONWHbI

MpeBpalleHne aHeprumn npu kornebaTenbHOM ABMXEHUU. 3aTyxatoLine
konebaHusi. BbIHYXeHHble konebaHus

PacnpocTtpaHeHne konebanun B cpefe. BonHbl. NonepeyHbie
NnpoAoJibHble BOJIHbI

OnvHa BonHbl. CKOPOCTb pacnpocTpaHeH sl BOMH

McTo4HukM 3BYKa. 3BYyKOBbIE KonebaHus

BbicoTa n Tem6p 3ByKa. [POMKOCTb 3BYKa

PacnpOCTpaHeHme 3ByKa. 3ByKOBbIe BOJIHbI. CKOpOCTb 3BYyKa

OTpaxeHue 3Byka. OX0

KoHTponbHas pabota Ne3
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3neKTpomar|-MT|-|oe none




MarHuTHOe none u ero rpadmyeckoe n3odbpaxeHue. HeogHopoaHoe u
OQHOPOAHOE MarHuTHOe none

HanpaBneHMe TOKa N HanpaslieHne JNIMHUIA €r0 MarHUTHOTrO Nons

—_

O6HapyxeHne MarHMTHOro norns No ero AeNCTBMU Ha ANEKTPUYECKUN
Tok. [paBuna neson pyku

MHAOYKUMS MarHMTHOro nonst

MarHuTHbIM NOTOK

ABneHuve JNIeKTpomarH NTHOWN NHOYKUUN

LG K U ) SN

JlabopatopHas paboTta Ne4. "MayueHune sBNeHnst SNeKTpOMarHMTHOM
MHAYKUMK"

I'Ionyqume NnepeMeHHOro 3JIEKTpN4YeCKOoro Toka

3neKTpomarH UTHOE none

SJ'IeKTpOMaFH WUTHbI€ BOJIHbI

AnekTpomarHMTHas npupoaa ceeTa

KoHTponbHas pabota Ne4
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CTpoeHue aToma M aTOMHOro sigpa. ATOMHas
aHeprus

PaanoakTMBHOCTb Kak CBUAETENbCTBO CIOXHOIO CTPOEHNA aTOMOB

Mogenu atomoB. OnbiT Pe3sepdopaa

PagunoakTvBHble NpeBpaLleHus aTOMHbIX aaep

3KCI'IepVIMeHTaJ'IbeIe MeTodbl NccregoBaHnA 4acTtul

OTKprTVIe NpOTOHAa. OTKprTI/Ie HeVITpOHa
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CocTtaB aTtomHoro sigpa. MaccoBoe uncrno. 3apsiaoBoe 41cro
A0EPHON CuIbl

—_

OHeprus cesasn. deddekt macc

JeneHve spep ypaHa. LlenHas peakuus

—_

AnepHbii peaktop. MNpeBpalleHne BHYTPEHHEN SHEPrn Siaep B
3MNEKTPUYECKYIO SHEPTUIO

ATOoMHasi QHEepreTunka

Buonornyeckoe gencrevne paguauuu

TepmosigepHaa peakuna

0O606ueHne maTepmnana TeMbl

KoHTponbHas pabota Ne5

O6Go6LwatloLee NOBTOPEHNE

ObobLatolee NoBTOpeHne

NI




roCyIapCTBEHHOE OIOIKETHOE 00111e00pa30BaTeIbHOE YUPEKICHUE
Camapckoii obsactu
cpenHss oomieoopazoBaTenbHas mkosa Ne 1
1. I. T. beseHuyk MyHunumnansHoro paitona besenuykckuii Camapckoii o6iactu

Yr1Bepxaaro TIpoBepeHHo [Iporpamma paccMmoTpeHa §
Hupextop 'OY COIL Ne 1 Ha 3acenanun MO yuurenei
«29» 08  2019r.
3aM. THpeKTODa o YEP (hM3HKO-MaTEMATHIECKOTO ITUKIIa
/Ourosatos O. A. - AP p [Ipotokon Ne 1 ot «28» 08 2019 .
«29» 08 2019r. _ /Nemmrpnesa JL. A. PykoBonutens MO

M.IL /IeBbipsinkuna E. B.

PABOYASA ITPOI'PAMMA

y4eOHOro Kypca
«Duzuka»

Knacc 11

[Iporpammy pazpaborana

Yyuutens pusuku
A6mueB Una JleoeBHa

besenuyk 2019T.



PaGouass mporpamma pa3paboTaHa B COOTBETCTBHH C HOPMATHUBHO-

MpaBOBOM 0a30ii:

[Ipukaza MunucTepcTBa oOpazoBanusa U Hayku Poccuiickoit deaeparuu oT
17 nekabps 2010 roma N 1897 «OO0 yrBepxkaeHuu (DenepanbHOro
rOCyJapCTBEHHOT0 00pa3oBaTEIbHOTO CTaHJAapTa OCHOBHOIO OOIIEro
o0Opa3oBaHUs»

[Tucekma MunuctepctBa obpazoBanusi u Hayku P ot 14 gexabps 2015 r.
N 08-2355 "O BHeceHMM H3MEHEHUH B MPUMEPHBIE OCHOBHBIE
o0Opa3oBaTeNbHbIEC TPOTPAMMBI";

[Ipuka3za MuHucrepcTBa oOpa3zoBanusa u Hayku PO ot 31 mekabpsa 2015 r.
N 1577 "O BHeceHun u3MEeHEHUN ¢eaepalbHbIi  TOCYJapCTBEHHBIM
oOpa3oBaTeNpHBII  CTaHZApT  OCHOBHOTO  00mero  oOpa3oBaHMA,
YTBEPKIEHHBIN mpukazoM MwuHoOpHayku P® or 17 nexabps 2010r.
Nel1897»;

OcHOBHOI 00pa3oBaTebHON MPOrpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHus
['BOY COII Nel m.r.t. be3enuyk / IIpoToKOa meaarornyeckoro COBETa OT
28 aBrycra 2019 1. Ne 1

[Tpukaza MunucrepctBa obpazoBanust u Hayku P® ot 31 mapra 2014r.
Ne253  «O6  ytBepkneHuu  QeAepaTbHOrO  MEepeyHs  YYEOHHKOB
PEKOMEHIyeMbIX K HCIOJB30BAHHIO TPU  peau3alid  HWMEIOIUX
TOCY/IapCTBEHHYIO aKKPEIUTAII0 00pa30BaTEeNIbHBIX MTPOrPaMM HAYaJIbHOTO
o0111ero, OCHOBHOTO OOIIEro, cpeaHero oOmiero o6pa3zoBaHus» (C
n3MeHeHus MU oT 26.11.2016 Ne38)

[Tpuka3z MunnpocsemieHuss PO ot 28.12.2018 Ne345 «O denepanbsHom
nepeyHe yuyeOHHUKOB, PEKOMEHIYEMbIX K HCIIOJIB30BAHUIO MPU PEATH3alUH
UMEIOIINX TOCYMapCTBEHHYIO aKKPEAUTAIMIO 00pa30BaTEIbHBIX MPOTrpaMm
Ha4yaJbHOTO 0OIIEro, OCHOBHOTO OOIIET0, CPEAHETO 0011IeT0 00pa30BaHU)

ABTOpCKOIl TporpamMmbl « Puznka» mnoa penakuuedn Mskumesa .5 —
2015 .

MECTO ITPEIMETA B YYEBHOM IIJIAHE

[Tporpamma paccuutana Ha 1 roa. [IporpamMmmoii nmpe1ycCMOTPEHO U3yUEHUE
npeamera. « Ousuka.» mo 5 yacoB B Hezemto (MpoPuiIbHBINA ypOBeHb) U | yac B
Hegento ( 6a30BbIid ypoBeHb). 3a roj 170 yacoB (mpoduibHBIN ypoBeHb) U 34 yaca
(6a30BBIN YPOBEHB ).



JJIAA PEAJIM3ALIMU ITPOT'PAMMBI UCITOJIB3YIOTCA YYEBHUKUA:

Msikumies [.51. @usnka, 11 xi1.: yue6. [{ns obmieoOpaszoBar. yapexacHm/
Msxuies I'.51 — M.: IIpocBemienue, 2015.

IINIAHUPYEMBIY PE3YJIBTATBI
OCBOEHUSA COAEPKAHUSA KYPCA

B mporpamme mo ¢usuke s 11 kimacca B OCHOBHOM HIKOJIBI, COCTABIICHHON
Ha OCHOBE (peIepaIbHOTO TOCYAPCTBEHHOTO 00Pa30BaTEIBHOIO CTaHAapTa
OTpe/ieNieHbl TPeOOBaHMS K pe3yIbTaTaM OCBOCHHUS 00pa30BaTeIbHOM MPOTPaMMBbl
OCHOBHOTO 00111eT0 00pa30BaHUs.

JINYHOCTHBIMHU pe3yJibTaTaMu 00y4eHUs PU3UKE B OCHOBHOM IIKOJIE
SABJISIFOTCSI:

l.C(l)OpMI/IpOBaHHOCTB IMO3HABATCIIbHBIX HHTCPECOB, MHTCIIJICKTYaJIbHBIX U
TBOPUYCCKHUX crocoOHOCTEM YHallluxcs,

2.y0eXI€HHOCTh B BO3MOKHOCTH TIO3HAHUS TPUPOIbI, B HEOOXOAMMOCTH
Pa3yMHOT'0 UCIIOJIb30BaHUS JOCTUKEHUN HAYKU U TEXHOJOTUM IS
JabHEHIIEro pa3BUTHUS YEIOBEUECKOr0 00IIECTBa, YBaXKEHUE K TBOPLIAM HAyKU
Y TEXHHUKHU, OTHOIIEHHE K (PU3UKE KAK JIEMEHTY OOIEeUYEeI0BEYECKON
KYJIBTYPBI;

3.caMOCTOSITEILHOCTh B IPUOOPETEHUN HOBBIX 3HAHUI U IPAKTUUECKUX
YMEHUU;

4.rOTOBHOCTH K BBI60py JKNU3HCHHOI'O ITyTH B COOTBECTCTBHUH C cOOCTBEHHBIMU
HHTCPCCaMU U BO3MOKHOCTAMHU,

5.MOTUBaLMS 00pa30BaTENbHON JEATETbHOCTH KOJbHUKOB HA OCHOBE
JMYHOCTHO OPUEHTUPOBAHHOTO MOAX0/2;

6.(popMupoBaHKe LIECHHOCTHBIX OTHOIIEHUN IPYT K APYTY, YUUTEIIO, aBTOPAM
OTKPBITUH U U300pETEHUM, Pe3yJIbTaTaM 00yUYEHUS.

MeTtanpeaMeTHbIMH pe3yJbTaTaMu 00ydeHUs! (PU3MKE B OCHOBHOM IIKOJIE
SABJISIFOTCSI:

1.oBJ1a/IeHNE HABBIKAMU CAMOCTOSITEIILHOTO MPUOOPETEHNS HOBBIX 3HAHUH,
OpraHu3alyy y4eOHOM NesITeIbHOCTH, TOCTAaHOBKH I1eJIeH, MIIaHUPOBaHU,
CaMOKOHTPOJISI M OLIEHKH PE3yJIbTATOB CBOEH JIESITEIbHOCTH, YMEHUSIMHU
MPEBUAETh BO3MOXKHBIE PE3YJIbTAThI CBOUX JCHCTBUI;

2.MOHUMAaHKE Pa3IMUni MEX]Ty UCXOIHBIMU (DAKTaAMH U TUIIOTE3aMU JIJISl MX
OOBSICHEHHSI, TECOPETUUECKHUMH MOJICTISIMU M peaTbHBIMU 00BEKTaMH, OBJIa/ICHUE
YHHUBEPCaJIbHBIMU yU4€OHBIMU ACUCTBUAMU HA IPUMEpaXxX TMIOTE3 AJis O0BICHEHUS



W3BECTHBIX (DaKTOB M SKCTICPUMEHTAILHON IPOBEPKH BBIIBUTAEMBIX TUIIOTES,
pa3pabOTKH TEOPETUICCKUX MOJIEIICH MPOIECCOB WM SBICHHIM;

3.(opMupoBaHre yMEeHHI BOCIIPUHUMATD, IepepadaThIBaTh U NPEIbSIBISATH
UH(OPMAIUIO B CIIOBECHOM, 00pa3HO, CHMBOJIMYECKOHN hopMax, aHATU3UPOBATH U
nepepadaThiBaTh MOJYYCHHYI0 HHPOPMAIIUIO B COOTBETCTBUH C MOCTABICHHBIMU
3aJlayaMu, BbIIENIATh OCHOBHOE COZIEpKaHUE MTPOUYUTAHHOTO TEKCTa, HAXOIUTh B
HEM OTBETHI HA MOCTABJICHHBIE BOMPOCHI U U3JIarath €ro;

4.HpI/IO6pCTCHHe OIIbITa CaAaMOCTOATCIIBHOI'O IIOMCKAa, aHaJIn3a 1 0T60pa
I/IH(I)OpMaHHH C UCIIOJIB30BAHUCM PA3JIUIHBIX HCTOYHHKOB U HOBBIX
I/IHCI)OpMaLII/IOHHBIX TEXHOJIOT Ui AJI1 pCIICHUA ITO3HABATCIIbHBIX 3aJ1av,

5.pa3BI/ITI/Ie MOHOJIOTUYECKON U HH&HOFHHCCKOﬁ pcun, YMCHU:A BbIpaKaTb CBOU
MBICJTH ¥ CIIOCOOHOCTH BBICJIYIINBATDb CO6CCGIIHI/IK3, IIOHHUMATDh CI'0 TOYKY 3PCHH,
IIPpU3HAaBATb IIPaBO APYIroro 4€JI0BCKa HaAa HHOC MHCHUC,

6.0CBOCHME IPUEMOB JEHUCTBUM B HECTAHIAPTHBIX CUTYAIUsAX, OBIAICHUE
IBPUCTUYECKUMHU METOJaMU pELIeHUsI TPOOIeM;

7.popMupoBaHUE YMEHUN pabOTaTh B IPYIIIE C BHITOJHEHUEM Pa3IMUHbIX
COIMAILHBIX POJICH, MPEICTABIATh U OTCTAaMBaTh CBOU B3IJISIABI U YOCXKICHUS,
BECTH JIUCKYCCHIO.

OO0muMu npeAMeTHLIMHU pe3yJabTaTaMu 00yueHUs PU3MKe B OCHOBHOM
IIKOJIE SIBJISIFOTCA:

1.3HaHUS O MPUPOJE BaXKHENIINX PUINUECKUX SBJICHUN OKPYKAIOIIET0 MUpa U
MOHUMAaHUE CMbICIIa (PU3UUECKUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b U3YYEHHBIX
SIBIICHUI;

2.yMEHUS M0JIb30BATHCS METOJAMHU HAYYHOT'O UCCIIE0BAHMS SIBJICHUI
IPUPOABL, TPOBOJUTH HAOIIOACHMS, INIAHUPOBATH U BBIMOJIHATH
HKCIIEPUMEHTHI, 00pabaThIBaTh PE3yJIbTaThl U3MEPEHUH, IPEICTABIATh
pE3yNbTaThl UBMEPEHU € TOMOIIIBIO Ta0IUI, TPaGUKOB U POPMYII,
oOHapy>KMBaTh 3aBUCUMOCTU MEXIY (PU3NUECKUMH BEIIUYMHAMU, OOBSICHATh
NIOJIyYEHHBIE PE3YJIBTATHI U JEJIaTh BBIBOJbI, OLIEHUBATH IPAHUILIBI
IIOIPEIIHOCTEN PE3yJIbTaTOB U3MEPEHHU;

3.yMeHHsI IPUMEHATH TEOPETUYECKUE 3HAHUS 0 (PU3HKE HA MTPAKTUKE, peuIaTh
dbu3nUecKue 3aja4i Ha MPUMEHEHUE MOTYYEHHBIX 3HAHUT;

4.yMeHHUsI ¥ HABBIKU TIPUMEHSTh TIOJIYICHHBIC 3HAHUS I OO bSICHEHUS
IIPUHIIUIIOB IEMCTBUS BAXKHEUIINX TEXHUYECKUX YCTPOUCTB, PELICHUS
MPAaKTUYECKUX 3a/1a4 ITOBCETHEBHOM KU3HHU, 00CCIICUCHHS OS30ITaCHOCTH CBOCH
JKU3HH, PALIMOHATIBHOTO MIPUPOJOTIOIB30BAHUS M OXPAHBI OKPYKAIOIIEH CPEIbI;

5.dbopmupoBaHue yOeKICHHS B 3aKOHOMEPHOU CBS3H U MTO3HABAEMOCTHU
SIBJICHUH MPUPOJIbl, B OOBEKTUBHOCTH HAyYHOTO 3HAHUS, B BHICOKOM LIEHHOCTU
HAayKH B PA3BUTHUU MAaTE€pUAIBHON U JyXOBHOU KYJIBTYPBI JIFOAEH.

COJEPXAHUE KYPCA.



®du3uKa B MO3HAHUM BelIECTBA, MOJIsl, MPOCTPAHCTBA U
BpeMeHM.

®dwusuka - pyHIaMeHTallbHas HayKa o mpupojie. HayuHslit MeTo/] mo3HaHus
mupa. BzaumocBs3p Mex 1y pU-3UKOM U APYTUMHU €CTECTBEHHBIMU HAyKaMH.
MeTtoapl HayyHOTro HccaeaoBanus pu3nyecKux siBieHui. [lor-pemHoctu
U3MEpEeHU PU3NUECKUX BEIUUMH. MOJennpoBaHue IBJICHUHN U ITPOLIECCOB
IPUPOABL. 3aAKOHOMEP-HOCTh U CIIy4alHOCTb. I paHUIIbl NPUMEHUMOCTH
¢uznueckoro 3akoHa. PuznyecKue TEOPUU U MPUHLIUII COOT-BETCTBUS. Poib 1
MecTO (pr3UKU B POPMUPOBAHUN COBPEMEHHOW HAyYHOU KapTUHBI MUpa, B
IIPAKTUYECKOMN ACATEIBHOCTU MIOACH. Pu3uxa u Kyabmypa.

MexaHnuka

[Ipenmer u 3agaum KiIacCUYECKOM MexaHuKu. Kunematnueckue
XapaKTEPUCTUKH MEXAHUYECKOTO ABHXKE-HU. Moaenu Ten u JBUXKEHUM.
OTHOCUTENBHAS CKOPOCTh ABMKEHUA TeJl. PABHOMEpHOE MPSIMOITMHEMHOE ABU-
)keHue. Yckopenue. [IpsMonuHetHoe NBUXKEHNE C TOCTOSIHHBIM YCKOPEHUEM.
PaBHONEepeMeHnHoOe npsiMoNinHEN-HOoe JIBIKeHne. CBOOOHOE MaIeHre Tel.
OnHOMEpHOE IBUKEHUE B MOJIE TSHKECTH IPHU HAIMYUK HAYAJIbHOW CKOPOCTH.
bamnmuctuueckoe nBuxenne. Kunemaruka nepruoguyeckoro IBUKEHUS.
[ToctynarenpsHOE U Bpa-1IATEIbHOE ABUKEHUE TBEPAOTO TEIA.

[Tpuanun otHOcuTeNpHOCTH [ anmmiies. [IpuHIUIT Cyniepno3uLmu Cull.
NuepuumaneHas cucrtema orcueta. [lep-Boiil 3akoH HeroTona. BTropoii 3akoH
Herorona. Tpetuit 3akoH HeroToHa. I'paBuTanimonsas cuiia. 3aKOH BCE-MUPHOTO
tarorenus. Cuna tshxectu. Cuna ynpyroctd. 3akoH ['yka. Bec tena. Cuia TpeHus.
3akoH cyxoro TpeHus. [ [pumenenne 3akonoB HetoToHa. [[BrkeHue Tl B
rpaBUTAlIMOHHOM Mojie. KocMuueckue ckopoctu. [[BrkeHne HeOeCHbBIX TeN U UX
UCKYCCTBEHHBIX CIIYyTHUKOB. f671eHus, Habarooaemvle 8 HeUHEPYUATbHBIX CUC-
memaxomcyema.

NMnynbc MaTepranbHON TOUYKU U CUCTEMBI TEJ. 3AKOH U3MEHEHUS U COXPaHEHUS
umitysbca. Pabota cubl. [lorennmanbhas sueprus. [loteHnnansHas sHeprus tena
[IPY TPABUTALIMOHHOM UM YIIPYTOM B3auMoencTBusax. Kunernueckas sueprusi.
MontHoCTh. 3aKOH U3BMEHEHUS U COXPAHEHUS MEXAHUYECKOW SHEPIUH.
AOGCOJIFOTHO HEYNIPYT0€ U a0COIFOTHO YIPYTO€ CTOJIKHOBEHUS.

Y ciioBue paBHOBECHS IS IOCTYIIATEIBHOTO ABUKECHUSA. Y CJIOBUE PABHOBECUS
JJISL BpalaTeabHoro IBU-keHus. [1neqo u MmomeHT cuibl. LleHTp TsokecT (LIeHTp
Macc) CUCTEMbI MaTEepPUAIbHBIX TOYEK U TBEPAOTO Tesia. PaBHOBECHE )KUIKOCTH U
rasa. JlaBnenme. /{eusicerue orcuoxocmeli u 2a3o8.

JuHamuka cBOOOHBIX KOeOaHuil. AMITIUTYAa, IEPHUO/I, YacToTa, (aza
koneOannii. KojebaTrenpHas cuctemMa noj IeiiCTBUEM BHEIIHHUX CHJI, HE
3aBUCSIINX OT BpeMeHH. BeiHyk/1eHHbIE KoJieOanus. Pe3oHaHc.
Pacnipoctpanenue BoiiH B ynpyrou cpene. [lonepeunsie u npo10abHbIE BOIHBI.
OTtpaxenue BoJH. [lepuoau-yeckue BOJHbL. DHEPTUsl BOJHbI. CTOSIYME BOJIHBI.
3ByKoBbI€ BOJIHBL. BricoTta 3Byka. Dddext Jomnepa. Untep-depenims u
nudpakius BoJaH. TeMOp, TpOMKOCTD 3BYKa.



MouuexyJasipHas pu3nMKa U TEPMOJTUHAMMKA.

[IpenMet u 3agaun MoJieKysipHO-kKuHeTn4Yeckoit Teopuu (MKT) u
TEPMOJIMHAMUKHU. JKciepuMeHTalIbHbIe JoKa3aTenbcTBa MKT. Ctpoenue atoma.
Macca atomoB. MossipHas macca. KonnyecTBo BellecTBa.

Mopens naeanbHOro ra3a. Pacnpenenenre MoJIeKyI HI€AJIbHOTO ras3a B
MPOCTpAaHCTBE. Pacnpenenenne Mo-JIeKyJl UI€aJIbHOIO ra3a o CKOpOCTSIM.
AOcoioTHas TeMIeparypa Kak Mepa CpeIHel KHHETUYECKOM SHEPTUH TETIOBOTO
JBH>KEHUS yacTull BemecTBa. [lIkanel Temnepatyp. JlaBinenune raza. Csizb MEXIy
JABJICHUEM U CPEAHEN KMHETUYECKOW SHEPrUE MTOCTYNATEIbHOIO IBHXKEHUS
MOJIEKYJ UAECANBHOTO ra3a. OCHOBHOE ypaBHE-HUE MOJIEKYIISIPHO-KHHETUIECKON
teopuu. 3akoH JlansToHa. YpaBHenne Knaneripona-Menneneesa. M3ompo-meccsl.
N3orepmuueckuii nponecc. M306apuslii nponecc. M30XopHsIi mporiecc.

Arperatasie COCTOSIHHS BemecTBa. @a30BbIi IEPEXo Nap - KUIKOCTb.
Ucnapenne. Konnencanus. Jlapiie-Hue HACBILIEHHOTO Mapa. Bia)xHOCTh BO3AyXa.
Kunenwne xunkoctu. Mogens ctpoenus xuakocren. [loBepx-HOCTHOE HATSKEHUE.
CwmaunBanue. KanvmuisiprocTs. Kpucrannusanus v 1iaBieHue TBEPABIX TEI.
CrpykTypa TBepAbIX Tell. Kprucramumueckas pemerka. MexaHn4eckne CBOoMCTBa
TBEPJBIX TEII.

BuyTtpennsis sneprus. Pabota u teronepeaya Kak crnocoobl U3BMEHEHUS
BHyTpeHHeH 3Heprun. PaboTa raza npu pacmupenun u cxatuu. Padbora raza npu
nsonporueccax. [lepBbiii 3ak0oH TepMoauHaMuUKU. [[pruMe-HeHne epBoro 3akoHa
TEPMOJMHAMUKY JIJIs1 U30TpoIieccoB. AnrabdaTHbIN nponecc. TemnoBble
JaBUrarenav. Bropoil 3aKk0H TEpMOJIMHAMUKH.
[IpeobpazoBanus 3Heprun B TerioBeix MamuHax. KII] TennoBoit mamunasl. [k
Kapno. Dkonoruueckue nmpoOsieMbl TEII0OIHEPTETUKHU.

JJIeKTPOAMHAMHUKA.

[IpeameT u 3a1aun ANEKTPOJUHAMUKH. DIEKTPUUECKOE B3aUMOCICTBHE.
DnekTpudecknii 3apsaa. KBaHTo-BaHue 3apsaa. DIeKTpu3anus Tell. 3aKOH
COXpaHEHUS IEKTPUUECKOro 3aps-na. 3akoH KyioHa. PaBHOBecHe cTaTHYECKHX
3apsinoB. HanpsiKeHHOCTh 3€KTPOCTaTUYECKOT0 ToJIsl. JIMHUY HAapsiAKEHHOCTH
AIIEKTPO-CTATUUECKOTO NOJIsA. [IpuHIMI Cynepro3uiuy 3I€KTPOCTATHUECKUX
MOJICH. DIIEKTPOCTATHIECKOE TOJIE 3aps->KEeHHOU chephl U 3apsHKCHHON
IJIOCKOCTH.

Pabora cuin anekTpocrarndyeckoro nosst. [loTennuan aJeKTpocTaTHuecKOro
nosist. Paznocth norenuumanos. M3aMepenue pa3HoCTH MOTEHIIUATIOB.
DIEeKTpUYECKOE MoJie B BellecTBe. [JurNeKTpUKU B AIEKTPOCTATUYECKOM TOJIE.
[IpoBOIHUKH B 3JIEKTPOCTATUUECKOM MoJie. Pactipenenenue 3apsaoB 1o
MOBEPXHOCTH MPOBOAHUKA. DIEKTPOEMKOCTh YETMHEHHOTO MTPOBOJIHUKA U
KoHJeHcaTopa. CoeuHeHne KOHAEHCATOPOB. DHEPTHSI DIEKTPO-CTATUIECKOTO
noJist. O0beMHas MIIOTHOCTh SHEPTUU AJIEKTPOCTATUYECKOTO TOJIA.
Onektpuueckuid Tok. Cuna Toka. Mctounuk Toka. ICTOYHUK TOKa B
aNeKTpuyecKon nenu. dnekTpo-asmwxkymas cuia (3J1C). 3akon Oma s



OJIHOPOJHOTO MPOBOIHKKA (ydacTKa 1enu). ConpoTUBICHUE TPOBOI-HUKA.
3aBUCHUMOCTbD yJIEJIBHOTO COMPOTUBIICHUS! TPOBOJHUKOB U MOJTYIPOBOJIHUKOB OT
temnepaTtypbl. Coeu-HeHNsI NPOBOJIHUKOB. Pacuer conpoTUBIEHUS
ANEKTPUYECKUX Henei. 3akoH OMa [ 3aMKHYTOU Lenu. PacyeT cuibl Toka U
HaIPSHKEHUS B AJIEKTPUUYECKUX HEMsX. Mi3MepeHue Cuiibl TOKa U HaIPSKEHHUS.
TermioBoe AeHCTBUE IIEKTPUIECKOTO TOKa. 3akoH J[koynsa-Jlenna. [lepenada
AIIEKTPOIHEPTUH OT UCTOYHHUKA K OTPEOUTEINI0. DIIEKTPUUECKHUI TOK B METaILJIaX,
pacTBOpax M paciuiaBax 3JIEKTPOIUTOB, MOJYITPOBOJHUKAX, Ta3aX U BAKyy-Me.
[Tnazma. Dnekrponus. [IpuMecHbIl MOITYyIPOBOJHUK — COCTABHAS 4aCTh
31eMeHTOB cxeM. [lomynpoBoa-HUKOBEIN AuoA. TpaH3ucTop.
CBepXnpoBOUMOCTb.

MarnntHOe B3anMoercTBue. MarHuTHOE NOJIE SJIEKTPUIECKOTO TOKa. JInHNM
MAarHUTHOW MHAYKIHH. J[€f-CTBUE MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
Cunia Amnepa. PaMka ¢ TOKOM B OJHOPOJJHOM MAarHUTHOM Mo-J€e. JleiicTBrue
MAarHMTHOTO MOJIA Ha IBUKYILHECS 3apskeHHble yacThilbl. Cuna Jlopenua. Macc-
cnektporpad u UKIOTPoH. [IpocTpaHCTBEHHBIE TPAEKTOPUH 3aPSHKEHHBIX YaCTHII
B MArHUTHOM T10JiIe. MarHuTHbBIE JTIOBYIIKH, PAAUALIMOHHbIE MTOsICa 3EMITH.
B3auMmopaencTBre 3JIEKTPUUECKUX TOKOB.

Marunutsbiii noTok. 9J{C B IPOBOJHUKE, IBUKYILIEMCSI B MATHUTHOM TOJIE.
OnexTpomMarHuTHast UHAYKIHSI. CrIOCOOBI MOMYYEHUsT MHIYKIIMOHHOTO TOKA.
Omneitel ['enpu. [IpaBuiio Jlenna. Camonnaykuus. THAYKTHB-HOCTB. DHEprus
MarHUTHOTO MOJIsI TOKa. MarHuTHOE noJie B BelecTBe. GeppoMarHeTusm.

BekTopHbie nuarpamMmsbl 711 ONMUCAHUSI IEPEMEHHBIX TOKOB M HANIPSXKEHUM.
Pe3ucTop B uenu nepeMenHoro toka. KongeHncarop B uenu nepeMeHHOro TOKa.
Karyiiika "HIyKTUBHOCTH B LIeTH NiepeMeHHOro Toka. CBOOOA-HbIC
rapMOHUYECKUE JIEKTPOMArHUTHBIEC KOJIEOaHUs B KOJIeOATeIbHOM KOHTYpE.
KomebarenbHbIil KOHTYD B IIe-1TH MIEpeMEHHOTO TOKa. Mcronbp3oBanue
AJIEKTPOMATrHUTHON MHAYKIIMH. DJIEMEHTapHas Teopust TpaHc-hopmaTopa.
['eHepupoBaHue IEPEMEHHOTO 3JIEKTPUUYECKOTO TOKA. [lepenayua anmekTposHepruu
Ha PacCTOSTHUE. DJIEKTpOMarHuTHoOE mnoJie. BuxpeBoe 35eKTpruieckoe moie.
DNeKTpOMarHUTHbIE BOJIHBL. PacnpocTpaHeHue 3JIeKTPOMarHuTHBIX BOJIH.
DHeprus, NepeHoCcuMasi EKTPOMArHUTHBIMU BOJTHAMH. /{aBlieHUE U UMITYJIbC
AEK-TPOMArHUTHBIX BOJIH. CHEKTp 3JEKTPOMArHUTHBIX BOJIH. Paguo- u CBY-
BOJIHBI B CPEACTBAX CBsA3U. [[pUHIUIIBI paIUOCBSA3U U TEJICBUICHMUS.

I'eomerpuueckas ontuka. [Ipuanun ['roirenca. [psamonunaeitnoe
pacpoCTpaHEHUE CBETA B OAHOPOIHOM Cpesie. 3aKOHbI OTPAKECHUS U
npesnomieHus ceera. [lonHoe BHyTpeHHee oTpaxkenue. [loctpoenue nzodpaxe-
HUH U X0Ja Jiyuel npu npenomieHuu cBera. JInuzel. CoOuparonme JMH3bI.
N3o06paxkenue npeamera B coOupa-roiei iunze. @opmyia TOHKOM coOuparoiei
nuH3bl. PaccenBaronue auH3bl. M300pakeHne npeaMeTa B pac-CeMBaroeh JTUH3E.
DOKYCHOE pACCTOSIHUE U ONTUYECKAS CUJIa CUCTEMBI U3 ABYX JIMH3. Uell0BeUeCKUI
rJia3 Kak ontudeckas cucrema. OnTuyeckue mpuoopsI.

BomHoBsie cBoticTBa cBeTa. CkopocTh cBeta. uTepdepen s BoH. B3anmuoe
yCWICHHE 1 0cablieHne BOJH B mpocTpancTBe. MHTepdepeHius cpeTa.



Hudpakus ceeta. Audpakuuonnas pemerka. Jucnepcus ceera. [Ipaktuueckoe
IIPUMEHEHUE NIEKTPOMAarHUTHBIX U3JIy4YCHHM.

OcHoBbI cienUaJIbHOM TCOPHUHA OTHOCUTEJIBbHOCTH.

WMHBapruaHTHOCTH MOJIYJIsI CKOPOCTH CBeTa B BakyyMe. [locTynaTel criennanbHON
TEOPUH OTHOCUTEIILHOCTU. OTHOCUTENLHOCTh BPEMEHU. 3aMe/IJICHUE BPEMEHHU.
PensiTUBHCTCKUM 3aKOH CIIOKEHUS CKOPOCTE. DHEPTUs U UMITYJILC CBOOOTHOM
qyacTUIlbl. B3auMOCBS3b 2HEPTUU U MacChl. DHEPTHUs TOKOSI.

KBanroBasi puzuka. @u3uka aToMa 1 AaTOMHOIO siApa.

[Ipeamer u 3agaun kBanTOBOM (pu3nku. TemnoBoe uznyuenue. Pactipenenenue
HHEPIUU B CIIEKTpE a0COIIIOT-HO YepHoro Tena.l unoreza M. Ilnanka o kBaHTax.
dotoaddext. OnbiThl A. I'. CtoneToBa, 3akoHbI GoTodP-hekTa. YpaBHeHHE A.
Ditn-mreitHa aya pororddexra.

®oton. Onsithl 1. H. Jlebenena u C. 1. BaBunosa. ['unoresa ae bpoitns o
BOJIHOBBIX CBOMCTBax yacTull. KopnycKynsipHO-BOJHOBOM ayanu3M. udpakuus
anekTpoHoB. JlaBneHnue ceeta. CooTHOIICHUE HeonpeaeneH-HocTel [ 'eizenbepra.

Mopenu ctpoenus atoma. Teopus aroma Bopopoaa. [lornomenne u uzinydeHue
cBeTa arToMoM. OObsICHEHHE JTMHEHYATOrO CIIEKTPa BOJAOPO/Ia Ha OCHOBE
KBaHTOBBIX NOCTYNaToB bopa. CrIoHTaHHOE M BBIHYKJICHHOE U3-TyYE€HHE CBETA.
Jlazepsl.

CocrtaB u cTpoeHue aroMHoro sipa. M3zoronsl. SAnepusie cumbl. JledekT Macchl.
OHeprus CBsI3M HYKJIOHOB B siipe. EcTecTBeHHAs! paluOaKTUBHOCTh. 3aKOH
pPaguoaKkTUBHOTO pacnaja. McKycCTBEHHAs palMOAKTUBHOCTb. SIIepHbIE peakny,
peakiuu AeneHus u cuares3a. Llennas peakuus aenenus ypasna. McnonszoBanue
DHEPI'UM ACIECHUS saep. SaepHas sHepreTuka. TepMosinepHblid CHHTES. S nepHoe
opyxue. bruosmornueckoe AENCTBUE pa-TUOAKTUBHBIX U3IIyYCHUMN.

Knaccudukanus snemeHTapHbIx yactull. JIENTOHBI Kak PyHIaMEeHTaIbHbIE
yactuisl. Kimaccudukanus u cTpykTypa aapoHoB. B3anmoielicTBre KBapKOB.
OyHIaMEHTaIbHbIE B3aUMOJICUCTBUS. Y CKOPUTEIHN AJIEMEH-TAPHbBIX YACTHILI.

IBoaonua Becesiennou.

[TpuMeHUMOCTh 3aKOHOB (PU3UKH 17151 OOBICHEHUS IPUPOIHI KOCMHUYECKUX
00BEKTOB.

O6pazoBaHue aCTPOHOMHYECKUX CTPYKTYp. CosiHEeUHasi cucteMa. 3Be3 bl U
HUCTOYHUKH UX dHepruu. Kiac-cudukaius 38e31. IBOIONUS 3BE3]1 U SBOJIIOIUS
COJIHEUHOH CUCTEMBI.

lNanaktuka. Ipyrue ranaktuku. Ctpykrypa Beenennoit, e€ pacuimpenue.
Paz6eranue ramaktuk. 3akoH Xao-
ona. KocMonorudeckast Mozieib panHelt Beenennoil. Dpa uznydyeHusl.
Hyxkneocunres B panHeit Beenennoit. [IpocTpaHCTBEHHO-BpEMEHHbBIE MACIIITa0bI



Habmogaemoii Beenennoii. Oprannydeckast )ku3Hb Bo Beenennoit. Temuast matepus

N TCMHAas SHCPIU:.

IHPOI'PAMMHO-TEMATHUYECKOE IINTAHUPOBAHHUE

®dusuka-11 knacc

. A. Makuwes, b. 5. ByxoBueB (6a3oBbii)

Paspen

Tema ypoka

Kon-Bo

AnekTpoanHaMmmka

MarHuTtHoe none

Mogaynb BekTopa MarHUTHOM uHAykuun. Cnna Amnepa

Cwuna JlopeHua

OTKpbITUE dNEKTPOMarHUTHON MHAYKUUN. MarHUTHbIN NOTOK

3aKoHblI neKkTpomarH NTHON MHAOYKUUN

Camounngykuus. NHAYKTMBHOCTb

3Heprvm MarHMTHOro nosid Toka. aﬂeKTPOMaI’HMTHOG none

JEEN U\ QRN UL\ PEEN EEN QSN

Kone6aHus v BonHbI

MexaHu4veckune konebaHus

OneKTpoMarHmTHble konebaHus

Mpou3BOACTBO Nepefayn U UCMNoNb30BaHME 3NEKTPUYECKON SHeprum

MexaHnyeckne BOSHbI

SﬂeKTpOMaFH NUTHbl€ BOJIHbI

M306peTeHune pagno A.C. MNonosa. MprHLMNbI pagnocessun

LN R\ LN QNI I\ QN

OnTtuka

3aKOoHbI OTpaxkeHnda n nperioMmrneHna ceeta

JIMH3bI

Oucnepcusa

VlHTep(bepeHLl,VIFI MeXaHU4eCKUX n CBETOBbIX BOJIH

Oundpakuma mexaHM4eckux n CBETOBbIX BOSH

nOHepe‘-IHOCTb CBETOBbIX BOJIH. I'Ionﬂpmsau,m;l cBeTa

I/I3nyqu|/|e N CMEeKTPbI

JEEN RN QU S\ SN KN SN

OcHoBbI Teopun OTHOCUTEJIbHOCTHU

OnemeHTbI TEOPUN OTHOCUTESIbHOCTU

KBaHTOBas dunsuka

doToachdekT. Teopus boToadpdekTa

DOTOHBI

CtpoeHnusa atoma. OnbiT Pesepdopaa

KBaHTOBbIE nocTynaTel bopa

MeToabl Ha6J'IIO,D,eHI/IF| N perucTtpauum aneMeHTapHbIX Yactuul,.
OTKprTI/Ie PaanoaKkTMBHOCTU

IR\ QIS ) QNN N

PafavoakTvBHble U3nydYeHns. 3akoH paanoakTUBHOIO pacnaga

—

M3oTonbl. OTKpbITUE HenTpoHa

CTpoeHne aToMHOro siapa. SlaepHble cunbl. QHepPrust CBsA3M aTOMHbIX
sAep

AnepHble peakunn. JeneHne agep ypaHa

lNpumeHeHne saepHon aHeprm

I"Ionyqume paanoakTUBHbIX N30TOMOB N NX NPUMEHEHUNE.
Bbuonornyeckoe gencraeme paanoakTUBHbLIX N30TOMNOB

3HayeHne pusunkm ons o6bsACHeHUs Myupa 1
pa3BMTUSA NPOM3BOAMUTENBHbLIX CUN 0bLLecTBa

EnvHas dmanyeckast kapTuHa mypa. Pusmka u Hay4yHo-TeXHUYEecKas
peBonouus

WToroBoe TecTupoBaHue




dusuka-11 knacc

I'. 4. Makuwes, B. B. ByxoBueB (NpoduUnbHbLIN)

Paspen

Tema ypoka

Kon-Bo

AnekTpognHaMmKa

B3aumopenctBue TokoB. MarHutHoe none

BekTop MarHMTHOM MHAYKUUW. JINHUM MarHMTHOW MHAYKLUN

Moaynb BekTopa MarHuTHOW MHaykumn. Crnna Amnepa.
OnekTponamepuTenbHble Nprbopsl

MpumeHeHne 3akoHa Amnepa. 'pomkoroBoputens

—_

[encTBne marHMTHOro Nons Ha ABWMXyLWMnca 3apsa. Cuna
JlopeHua

MarHuTHblE cBOMCTBA BeLLEecTBa

PeweHwne 3agay no teme: "MariutHoe none"

OTKpbITUE 3NEKTPOMArHUTHOW UHOYKLWN.

MarHuTHbI NOTOK

HanpasneHve nHaykumoHHoro Toka. [pasuno JleHua

S| (—

JlabopaTopHas pabota. "M3yyeHne siBneHus anekTpomMmarHuTHON
nHayKumn"

3aKOHb! 3NEeKTPOMarHMTHON NMHAYKLM

BuxpeBoe anekTpuyeckoe nomne

3[C vHOYKUMN B OBUXKYLLMXCSA NPOBOAHMKAX

OnNeKTpoAMHaMUYECKNA MUKPOGOH

CamounHaykums. IHOYKTUBHOCTb

SHeprvm MarHUTHOro noJid Toka

:')J'IeKTpOMaFH NTHOE none

PelweHune 3agay no Teme: "OnekTpoMarHuTHas nHaykumsa"

KoHTponbHasi paboTa

RN S ) [ = =N [ Ny [ N [ N S N N N

Kone6aHusa v BonHbI

CBob0ogHbIE U BbIHYXAEHHbIE KonebaHus

YcnoBust BO3HMKHOBEHUS cBOBOAHBLIX konebaHun

MaTtemaTtunyeckunin MasgTHUK

—_

JlabopatopHas paboTta. "OnpeaeneHune yckopeHus cBOOOLHOTO
nageHuns npu NoMoLLnN MasTHuKa"

OuHamunka konebaTenbHOro ABMXeHs

"apmoHnyeckue konebdaHus

dasbl KonebaHumn

MpeBpalleHne 3Heprum Npu rapMoHNYEcKnX konebaHusx

BbIHy)KD,eHHbIe konebaHus. Pe3oHaHc

MpumMeHeHWe pe3oHaHca 1 6opbba ¢ HUM

CB0OOAHbIE U BBIHY)XAEHHbIE 3NEKTPOMArHUTHbIE KonebaHus

JES N U N (U N SIS\ [JUEE  IE ) JOE ) JE. §

KonebatenbHbI KOHTYp. lMpeBpalleHme sHeprum npm
ANEKTPOMArHUTHbIX KonebaHmnsx

AHanorus mexay MexaHM4eckMMu 1 3NeKTpoMarHUTHbIMM
konebaHusamu

YpaBHeHVe, onucbiBatoLLee NPoLEeCCh B konebaTenbHOM
koHType. Mepunog cBo6oAHbIX 3NEKTPUYECKUX KonebaHui

[MepeMeHHbIN aNeKTPUYECKUn TOK

AKTUBHOE conpoTtuBneHne. ,D,eIZCTByI'OLLI,I/Ie 3Ha4YeHnA cuibl TOKa
N Hanpsa>XeHna

KoHpeHcaTop B Leny nepemMeHHoro Toka




KaTyLLIKa MHOYKTUBHOCTU B LiEnNn nepeMeHHOro Toka

Pe3oHaHC B aneKTp1Yeckon Lenm

eHepaTop Ha TpaH3ucTope. ABToKoNebaHus

PeleHune 3agay no teme: "OnekTpoMarHuTHele konebaHmns"

["eHepurpoBaHVe 3NEKTPUYECKON IHEPrum

TpaHdopmaTopbl

[Mpon3BoACTBO M NCNOMNBb30BAHWE ANEKTPUYECKON HEPTUM

Mepegaya 3NeKTPOIHEPTU

O PEKTUBHBIE UCMOSIb30BAHUS ANEKTPOIHEPTUM

PeweHne 3agay no teme: "Konebanmsa"

BonHoBble aBReHus

Pacn poCTpaHeHne MmexaHn4eCKknx BOJ1H

[nvHa BOMHbI. CKOpOCTb BOJIHbI

YpaBHeHuWe Geryuien BonHbl

BonHbl B cpeae

3BYKOBbIE BOJIHbI

YTto Takoe AJ1IEKTpOMarHnTHaa BoJsiHa

3KcnepmmeHTaanoe 06Hapy>|<eHV|e ANEKTPOMArHNUTHbIX BOJTH

[1NoTHOCTb NoTOKA ANEKTPOMArHMTHOro nany4yeHunsa

M306peteHune pagno A.C. MNonoga.

MpuHUMN pagnocesAsm

Kak OCyLLECTBNAETCA MoaynAauna n geTektmposaHmne

CeolicTBa ANEKTPOMArHnTHbIX BOJ1H

PacnpocTtpaHeHve pagvoBoSH

Paanonokauus

[NoHATWE 0 TeneBuaeHUN

Passutune cpencTB CBA3N

PelieHne 3agay no teme: "Konebanus n BonHb!"

KoHTponbHas pabota
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OnTuka

CkopocThb cBeTa

MpuHUMN MNonreHca. 3akoH OTpaXXeHusi cBeTa

3aKoH npefioMIieHnd ceeta

JlabopaTopHas paboTa. "MamepeHune nokasatens nperioMsieHus
cTekna"

[NonHoe OTpaxeHne

JNnH3a. MocTpoeHne n3obpaxkeHnst B NMH3e

dopmMyna TOHKON NUH3bI. YBENUYEHUE JNTMH3bI

JlTabopaTopHas pabota. "OnpegeneHne onTUYecKom cunbl 1
hOKYCHOro pacctosiHisa cobupatoLlem mH3b!"

ﬂmcnepcvm CBeTa

VHTepdepeHUnss MeXaHNYeCKUX BOJH

VHTepdepeHuuns ceeTa

HekoTopble NpyMeHeH st MHTepdepeHLn

Oudpakuma mexaHn4ecknx BOH

Oundpakumsa ceeta

OundpakumoHHas pelweTka

JlabopaTopHasi paboTa. "MlamepeHue onMHbl CBETOBOW BOMHbI"

nOHepe‘-IHOCTb CBETOBbIX BOJIH. HOHHDMSQLIMH cBeTa

JEE N S N (U N\ U N [JUIE ) UK ) U N WSS ) [N

nOHepe‘-IHOCTb CBETOBbIX BOJIH N 3JIEKTPOMArHnTHaA Teopud
cBeTa

PeweHne 3agay no teme: "CBeToBble BOMHbI"

KoHTponbHas paboTta

Buabl nsnyyeHun. VICTOMHUKM cBeTa

AN




CI'IeKprI N CNeKTpalibHble annapartbl

Buabl cnektpos

CnekTpanbHblil aHanun3

VH(pakpacHoe 1 ynbTpagunonetoBoe nany4eHune

PeHTreHoBckue nyyn

Lllkana aneKkTpoMarHuTHbIX U3ny4eHumn

JEE N U N (U N U NV Y QL

OCHOBBbI TEOPUN OTHOCUTEJIbHOCTU

3aKoHbI ANEKTPOANHAMUKN U NMPUHLUNIN OTHOCUTEJIbHOCTU

HOCTyj'IaTbI TEOPUN OTHOCUTEJIbHOCTU

OTHOCKTENBHOCTD OQHOBPEMEHHOCTHW. OcCHoBHble crieacTBus,
BblTEKaKOLWKNE N3 NOCTYNAaTOB TEOPUN OTHOCUTEJTIBHOCTU

3aBMCUMOCTb Macchl OT CKOpOCTU. PensiTuBucTckast AMHamuka.
CBsI13b Mexay Maccol 1 aHepruen

KBaHTOBas dunsunka

doToadpdekT

Teopust poToadhdekTa

DOTOHBI

INpumeHeHne hoToadhdekTa

[laBneHune ceeta

Xumudeckoe gerictene ceeta. PoTorpadus

PeweHne 3agay no teme: "CBeToBble KBaHTbI"

C1poeHune aTtoma. OnbIT Pe3epdopaa

SAWR (A

KeaHTOBble nocTynatel bopa. Mogenb atoma Bogopoaa no
Bopy

—_

TpygHocTn Teopun bopa. KsaHToBas MexaHuka

—_

Jlazepbl

PeweHne 3agay

KoHTponbHas pabota

MeToabl HabnAeHWA 1 perucTpaumnm anemMeHTapHbIX YacTul

OTKprTI/Ie Paano0aKTMBHOCTU

[\ [P ) (UL ) [P Y QIS

Anbda-, 6eta- n ramma- n3nyvyeHus. PaguoakTneHble
npespaLleHus

3aKoH PagnoakTMBHOIo pacnaga. I'Iepmop, nonypacnaga

N3oTonbl

OTKpbITUE HEUTPOHA

CTpoeHve aToMHOro siapa. SaepHble cusbl

SHeprvm CBA3U aTOMHbIX a4ep

AnepHble peakLum

[eneHve sigep ypaHa

AnepHbin peakTop

TepmogaaepHsble peakumm

[MpumeHeHne agepHon 3Heprum

I'Ionyqume pPagnoakTnMBHbLIX N30TOMOB U X NPUMEHEHNE

Buonornyeckoe gencrene PagnoaKTUBHbIX I/I3J'Iy‘-IeHMI7I

Tpu aTana B pa3BuUTUM PU3NKM SNEMEHTAPHBIX YacTUL

OTKpbITVE NO3UTPOHA. AHTUYACTULbI

PeweHune 3agay no teme: "KBaHtoBas ¢umsmka"
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3HayveHue pn3nkn gnsa o6 bLACHEHUA Mupa

EaovHas dumsmnyeckas kaptmHa mupa

dusnka n Hay4YHO-TEXHUYEeCKad peBoiiouna

O6o06uarouee noBTopeHue

[MoBTOpeHue Tembl: "MexaHuka

lMoBTOpeHue Temsl: "MonekynsapHasa dusmka"

lMoBTOpeHue Temsl: "TepmoanHamumka"

[MoBTOpPEHME TEMBI: "AnekTpocTaTuka"

N (NN (W




lNoBTOpeHUe TeMbl: "SNeKTPOMarHUTHbIE ABNeHns" 2

WToroeoe TecTpoBaHue 1

O6o6LatoLlee NoBTOpeHUE 1

C=RU, O=I'BOY COLW Ne1
n.r.T. besenuyk,
CN=0HroBaTtoB Oner
AnekcaHapoBuu,
E=bez-sl@yandex.ru
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