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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHSI Ha YPOBHE CPEIHETO OOIIEero 00pa3zoBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHWM K pe3yJbTaTaM OCBOEHHS OCHOBHOM
oOpazoBaTenbHON TporpamMmbl, mpeactaBieHHbIXx B PI'OC COO, a Takxke ¢ ydéToM
denepanbHOil paboueld mporpamMMmbl BOCHUTAHUS M KOHUEMUMU IPENoJaBaHUs y4eOHOTO
npeamera «®Pusznka» B oOpa3zoBarenbHBIX opranu3anusx Poccuiickoit ®denepanuu,
peanu3yrommxX OCHOBHbIE 00pa30BaTEbHbIE TPOrPAMMBI.

Copepxanue mporpamMmbl 10 (U3UKE HAIpaBiIeHO Ha (POPMUPOBAHUE E€CTECTBEHHO-
Hay4YHOM KapTuHbl Mupa oOydarommxca 10—11 knaccoB mpu oOyueHuu ux (u3MKe Ha
0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-AESITENbHOCTHOrO noaxoxaa. [Iporpamma no ¢usuke
cootBercTBYeT TpeboBanusiM @I'OC COO k miaaHUpPyeMbIM JIMYHOCTHBIM, IPEIMETHBIM U
METanpeIMETHBIM pe3yJibTaTaM OOyUEHHUs, a TAKKE YUYUTHIBAET HEOOXOAUMOCTh pealn3aluu
MEXIIPEMETHBIX CBSI3eM (PU3UKU C €CTeCTBEHHO-HAYYHBIMU YUCOHBIMU MpeaMeTamu. B Hel
ONPEJENSIIOTCS. OCHOBHBIE L€M H3yuyeHHUs (U3MKA Ha YpOBHE CpEIHEro oOIIero
oOpa3oBaHus, IUIAHUPYEMbIE€ pe3yJbTaThl OCBOCHUS Kypca (PU3UKHU: JIMYHOCTHBIE,
MeTarnpeaIMeTHbIe, TpeAMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no gu3uKe BKIIOYAET:

e IUIAaHUPYEMbIE pPe3yJbTaThl OCBOCHHUS Kypca (u3umku Ha 0a30BOM ypOBHE, B TOM

quclie IPeAMETHBIC PE3YNIbTATHI M0 F01aM O0yUYeHNUS;

e cojepkaHue yueoHoro npeamera «dusuka» mo rogam oOyueHus.

®du3nka Kak Hayka O Haubosee OOIIMX 3aKOHAX MPUPOJbI, BHICTYNas B KadyecTBE
y4eOHOro mpeaMera B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHUCTEMY 3HAHUH 00
okpyxatomeM mupe. LlkonbHbIN Kypc GU3MKA — CHCTEMOOOPA3YIONIUA JIsi €CTEeCTBEHHO-
HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PH3MYecKre 3aKOHBI JeKaT B OCHOBE MPOIIECCOB
U SBJICHUM, M3y4aeMbIX XHUMHEH, Ouosiorued, usnueckoi reorpadueid u acTpOHOMUEH.
Hcnonb3oBanue W aKTHBHOE NPUMEHEHHE (U3MYECKUX 3HAHUU OMpeNessieT Xapakrep Hu
pa3BUTHE pA3HOOOPA3HBIX TEXHOJIOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, MOJIyYEHHs HOBBIX MAaTEpPUAJOB C 33JaHHBIMU CBOWCTBAMHU U ApYrux. M3yueHue
¢u3MKU BHOCUT OCHOBHOHM BKJIaJ B ()OPMHUPOBAHHE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa
oOydarommuxcs, B (OPMHUPOBAHWE YMEHUW TNPUMEHATH HAYYHBIM METOJ| TMO3HAHUS TIPH
BBITTOJIHEHUU UMM YYEOHBIX UCCIIEIOBAHUIA.

B ocHOBy kypca ¢u3uKu Uis ypOBHSI CpEIHEro oOmiero oOpa3oBaHUs MOJOXKEH P
uJel, KOTOPbIe MOKHO PACCMaTPUBATh KaK MPUHIHUIIBI €0 MOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEN KypC SIBISIETCS JIOTMYECKH 3aBEPIIEHHBIM,
OH COJACPKUT MaTepHall U3 BCEX pa3lesioB (DM3WKH, BKIIFOYAET KaK BOTIPOCHI KIIACCHYECKOM,
TaK ¥ COBPEMEHHOU (PU3UKH.

Hoes ecenepanuzayuu. B coOTBETCTBUM C HEW MaTepuan Kypca (GU3UKHA OOBEeTUHEH
BOKpYT (huznueckux teopuil. Begymum B Kypce siBisieTcs GOpMUPOBaHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepHUH, BELIECTBE U TOJIE.

Hoesa  eymanumapusayuu. EE  peanmzanuss  Opeanonaraer  MCIOJIb30BaHUE
TYMaHUTApHOTO MOTEHUHaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBSI3U Pa3BUTUSL (PUHMKHU C



pa3BUTHEM O0OIIecTBa, a Takke C MHPOBO33PCHUYCCKUMH, HPABCTBCHHBIMH U
HKOJIOTMYECKUMU ITPOOIeMamMu.

Hoes npuknaonou nanpasenennocmu. Kypc ¢Gu3Mky npennonaraer 3HaKOMCTBO C
IITUPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTHYCCKUX TMPUIOKEHUN HM3yUYEHHBIX TCOPUU H
3aKOHOB.

Hoes skonoeuzayuu peanusyercsi MOCPEACTBOM BBEACHHS AJIIEMEHTOB COJEpKaHUS,
MOCBSMIEHHBIX SKOJOTHYECKUM TIPOOIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C PA3BUTHEM
TEXHHKA W  TEXHOJOTHMH, a Takke OOCYXKIeHUs  MmpoOJieM  pPalMOHAIBLHOTO
MIPUPOOIIOTB30BAHUS U SKOJIOTHIECKON 0€30MacHOCTH.

CTep >XKHEBBIMH 3JIEMEHTaMHU Kypca (U3WKH Ha ypOBHE CpEIHEro o0Iero oopa3oBaHHs
SBIIFOTCS (u3uueckue Teopuu ((popMupoBaHHE MPEACTABICHUN O CTPYKTYPE IMOCTPOCHHUS
dusnueckord Teopuu, posid (YHAAMEHTAIBHBIX 3aKOHOB W TPHUHIIMIIOB B COBPEMEHHBIX
NPEJICTABIICHUSAX O MPUPOJIE, TPAHUIIAX IPUMEHUMOCTH TEOPHH, JIJIsT OTIMCAHUS €CTECCTBEHHO-
HAYYHBIX SBJICHHHA U MPOIIECCOB).

CHCTEeMHO-ICSITCIIBHOCTHBIN MOIX0 B Kypce (U3MKU pealn3yeTcs MPEXkIe BCETro 3a
CcuéT OpraHW3alMHh dKCIICPUMEHTAIBHOM JedaTeqbHOCTH oOydJaroniuxcs. Jlins 6a3oBoro
ypOBHS Kypca (DM3UKH — 3TO MCIOJIb30BaHHE CHUCTEMbI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B Mporpamme o (Gpu3nke 00bCIMHCHBI B
oOIMH CNHCOK YYCHWYECKHX TNPAKTHYCCKUX paboT. BwlimencHue B yKa3aHHOM IIEpPCUHE
nabopaTopHBIX paboOT, NPOBOAMMBIX [UIsi KOHTPOJSIT M OLIEHKH, OCYIIECTBIISIETCS
y4acTHUKaMu 00pa30BaTEIbHOTO TMPOIECCa HCXOJs W3 OCOOCHHOCTEH IUIaHUPOBAHUS H
ocHaileHus kabunera ¢usuku. [Ipu sTOoM oOecreyuBaeTcs OBIAJIEHHE OOYYArOIIUMUCS
YMEHHUSIMHU TPOBOJIUTh KOCBEHHBIE M3MEPEHHUS, HCCIECIOBAHUS 3aBUCUMOCTEHN (U3HMUECKUX
BEJIMYMH U MOCTAHOBKY OIBITOB IO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bonbioe BHUMaHWE ynensieTCss PEIICHUI0 pacYETHBIX U KaueCTBEHHBIX 3amad. [lpu
ATOM JIJISl PACUETHBIX 3a/1ad MPUOPUTETOM SIBJISIOTCA 33/1a4d C SIBHO 33JIaHHON (hM3UYECKOM
MOJIEIIBIO, TIO3BOJIAIONINE TPUMEHSITh U3yUYECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO
pasnena Kypca, TaK U MHTETPHUPYs 3HAHMS W3 Pa3HBIX pa3feioB. [ KaueCTBEHHBIX 3a/1ad
NPUOPUTETOM SIBIIIOTCS 3aJaHUsl HA OOBSICHEHUE NPOTEKaHUS (PUINYECKUX SIBICHUN H
IIPOIICCCOB B OKPY KAIOIICH KU3HH, TPEOYIOIINE BEIOOpa (GU3UIECKON MOJICTH JJISl CUTyaIlun
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ tpeboBanmsimu DPI'OC COO k MarepHalbHO-TEXHUYECKOMY
oOecrieueHnIo y9eOHOTO Tpoliecca 0a30BbI ypOBEHb Kypca (PU3UKU HA YPOBHE CPEIHETO
o011ero oopa3zoBaHus JOJKEH U3Y4YaThCsl B YCIOBHUSAX MPEIMETHOTO KaOMHeTa (DM3UKHU WU B
YCIIOBUSIX HWHTETPUPOBAHHOTO KaOWHETa TMPEAMETOB €CTeCTBEHHO-HAYYHOTO IWKiIa. B
kaOuHere (QU3MKK JOMHKHO OBITh HeoOxomuMoe mnabopaTopHoe OOOpYIOBaHUE IS
BBHITIOJTHEHUS yKA3aHHBIX B MPOrpaMMme MO (PU3MKE YYCHHUECKHX MPAKTHYECKUX PaboT |
JIEMOHCTPAIMOHHOE 000PyI0BaHNUE.

JleMoHcTpanmoHHoe o0opynoBaHue (OPMUPYETCS B COOTBETCTBUM C HPUHIIUIIOM
MUHHAMAJILHOM JJOCTATOYHOCTH U OOECIEYMBAET MOCTAHOBKY TEPEUMCICHHBIX B MPOTPaMMe
1o U3HKE KIFOUYEBBIX JIEMOHCTPAIUI I UCCIEOBAHUS N3YIaeMbIX SBIICHUN U MPOIIECCOB,
AMITUPUYECKUX U QYHIaMEHTATHHBIX 3aKOHOB, MX TEXHHUECKUX MTPUMEHEHUH.



JIabopaTopHOE 000pyIOBaHUE Il YYEHUUECKUX IIPAKTUYECKUX paboT (hopMUpyeTCcs B
BUJIE TEMATHUYECKUX KOMIUIEKTOB M 0OECIIeYMBAETCS B pacu€Te OJTHOIO KOMILIEKTa Ha JBYX
oOydaromuxcsa. Temarnueckue KOMILUIEKTHI JJAOOPATOPHOTO OOOpPYAOBAaHMS JOJIKHBI OBITh
MOCTPOEHBI HA KOMILJIEKCHOM MCHOJIb30BAHUM aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE LIU(PPOBHIX TAOOPATOPU.

OCHOBHBIMHM LIENISIMHU U3y4€HUS (PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

(dopMHUpOBaHUE WHTEpeca W CTPEMIICHHS OOYyYarOIIMXCS K HAyYHOMY H3YUYECHHIO
MPUPOABI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTE;

pa3BUTHE MPEICTAaBICHUH O HAYYHOM METOJe INo3HaHUsA U (HopMUpOBaHUE
UCCJIEN0BATENBCKOTO OTHOUIEHUS K OKPYKAIOIUM SIBJICHUSIM;

GopMUpOBaHME HAyYHOTO MHUPOBO33PEHHUS KakK pe3yibTaTa M3y4YeHHUsS OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

dopMupoBaHUE YMEHUU OOBSACHATH SIBICHUA C HCIOJIb30BaHUEM (U3HUUECKUX
3HaHUM U Hay4YHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TMPEACTABICHUM O pOAUM  (PU3MKM AJIg  pPa3BUTUS  JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTHM.

JlocTkeHue 3THUX 1efiel 00ecneYrBaeTCsl peleHneM CIEIYIONMX 3aja4d B Ipolecce
U3y4eHHs Kypca PU3UKHU Ha YpOBHE CpeHEro o01ero oopa3oBaHus:

npuoOpeTeHne CHUCTEMbl 3HAaHUM 00 O0O0mMX (U3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUAX, BKIIIOUAs MEXAHUKY, MOJCKYJISIPHYIO (GU3HUKY, dTEKTPOIUHAMUKY,
KBAHTOBYIO (PM3UKY U DJIIEMEHTHI aCTPO(DU3UKH;

dbopMHUpOBaHUE YMEHHM TPUMEHATh TEOPETUYECKHE 3HAHUS Uil OOBSICHEHUS
¢uznueckux SBIEHUNW B TMPUPOJE W U NPUHATUA TNPAKTUUYECKHX PEIICHUA B
NOBCETHEBHOM JKU3HU;

OCBOCHHE CIOCOOOB PEIICHUs Pa3MYHBIX 3a7a4 C SBHO 3aJaHHON (PU3NUecKOi
MOJIENIbIO, 3a/ad, MOAPa3yMEBAIOIIMX CAMOCTOSTENIbHOE CcO3/laHue (Pu3ndecKoi
MOJEJIH, aICKBATHOW YCIOBUSM 3a7a4H;

NOHUMaHHe (PU3NYECKUX OCHOB U MPUHITUIIOB JCUCTBUS TEXHUYECKUX YCTPONCTB U
TEXHOJIOTMYECKHX MPOIECCOB, UX BIUSHUS HA OKPYKAIOILLYIO CPEY;

OBJAJCHHE METOJAMU  CAMOCTOSITEJIBHOTO  IUIAHUPOBAaHHWS W NPOBEICHHUS
¢uznuecknx  IKCIIEPUMEHTOB, aHalW3a ©  HHTEpHpeTanuu  uH(Oopmaiuu,
ONPEAEIEHUS] JOCTOBEPHOCTH MOJIYYEHHOT' O PE3YyJIbTaTa;

CO3/IaHME YCIIOBUM [UIA pPa3BUTHUS YMEHUHW IPOECKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOMN JAEATEIBHOCTH.

CBSI3b C PABOYEN MPOI'PAMMOI BOCIIUTAHU S IIKOJIbI
Peanuzanust BocmuTaTeIbHOTO TOTEHIMANIA YPOKOB (PU3MKH (YPOUHOU NEATETHHOCTH,

ayIUTOPHBIX 3aHATUA B paMKaX MaKCUMaJbHO JIOMYCTUMOW Yy4yeOHOM Harpy3ku)
MpelyCMaTPUBAET:

- MAaKCHMMaJIbHO€ HCIIOJIb30BAHME BOCIIMTATEIBHBIX BO3MOXKHOCTEH COACPpKaAHMA

YPOKOB i1 (OPMHUPOBAHHUS Y OOYYAIOUIUXCA POCCUMCKUX TPAAUIMOHHBIX JyXOBHO-
HPABCTBEHHBIX M COLMOKYJIBTYPHBIX IIEHHOCTEM, POCCUMCKOTO UCTOPUUECKOrO CO3HAHUS Ha



OCHOBE HCTOPHYECKOI'O IMPOCBEIICHMS; MOJ00p COOTBETCTBYIOIIETO COAEPk AHUS YPOKOB,
3a/1aHUH, BCIIOMOTaTeIbHBIX MaTEPUATIOB, MPOOJIEMHBIX CUTYAlUN I 00CYKICHUIA;

- BKJIIOUEHHUE B COJCPKAHUE YPOKOB LIEJEBBIX OPUECHTUPOB PE3YJIbTATOB BOCIUTAHUSA,
UX Y4ET B OINPEICICHUN BOCIIUTATEIbHBIX 33/1a4 YPOKOB, 3aHITHUN;

- BBIOOp METOAOB, METOJUK, TEXHOJOTHM, OKAa3bIBAIOIIMX BOCIUTATEIHHOE
BO3/JIECTBUE HA JIMYHOCTh B COOTBETCTBUM C BOCHUTATEIBHBIM UACAIIOM, LIEJIBIO U 3a1a4aMu
BOCMUTAHMS, 1IEJIEBBIMU OPUEHTHUPAMU PE3YJIbTATOB BOCIUTAHUS; PEATU3ALMIO TPUOPUTETA
BOCIIUTAHUS B YUCOHOU ESITEIHHOCTH;

- MpUBJICYEHHE BHUMAHMS OOyYaIOMMXCS K IIEHHOCTHOMY AacIeKTy HM3y4aeMbIX Ha
ypoKax MpeIMETOB, SIBIEHUU W COOBITUH, MHUIIMUPOBAHUE OOCYKIEHUM, BBICKA3bIBAHUU
CBOEr0 MHEHHS, BBIPAOOTKUA CBOETO JIMYHOCTHOTO OTHOIIEHUSI K W3YyYaeMbIM COOBITHSIM,
SIBJICHUSIM, JIULIAM;

- TNPUMEHEHUE WHTEPAKTUBHBIX (opM ydeOHOU pabOThl — HWHTEIUICKTYalIbHBIX,
CTUMYJIUPYIOIIUX TMO3HABATEIbHYI0 MOTHUBAIMIO, UTPOBBIX METOJWK, JUCKYCCHUM, HAIOIINX
BO3MOKHOCTb TTPHUOOPECTH OMBIT BEJEHUS KOHCTPYKTHMBHOTO JHMAJIOTa; TPYMIOBON pabOTHI,
KOTOpasl YYUT CTPOUTH OTHOIICHHUS W JICUCTBOBATH B KOMaHJE, CIIOCOOCTBYET Pa3BUTUIO
KPUTHUYECKOTO MBIIIJICHUS;

- moOyx/ieHne oOydJarommxcsi co0JII01aTh HOPMbI TOBEJICHUS, MTpaBUiIa OOIIEHUS CO
CBEPCTHUKAMHU U TI€IarOrM4eCKUMH paOOTHUKAMHU, COOTBETCTBYIOIIHME YKJIAAy IIKOJIbBI,
YCTaHOBJICHUE U TIOJJIEPKKY 100poKeaTebHON aTMochepsl;

- OpraHU3alMi0 HACTABHUYECTBA MOTUBUPOBAHHBIX M 3PYAUPOBAHHBIX O0YYAIOITUXCS
HaJ HEYCNEeBAIOUIMMHU OJHOKIIACCHUKAMHU, B TOM YHCJIE C OCOOBIMU 00pa3oBaTelIbHBIMU
NOTPEOHOCTAMH, AAIONIETO O00YYaIOIIUMCS COIMANIBbHO 3HAYMMBIN OMBIT COTPYJHUYECTBA U
B3aMMHOM ITIOMOIIY;

- UHUIMMPOBAHUE U TOJIEPKKY HMCCIEOBATEIbCKOW AEATENBHOCTH O00YyYaroluXcs,
IUITAHUPOBAHUE U BBIIIOJIHEHWE WHAUBUAYAIBHBIX U TPYIIIOBBIX ITPOEKTOB BOCIIUTATEIBHOU
HaIIPaBJICHHOCTH.

Pe3ynbpTaThl enuHCTBA Y4eOHOM W BOCIHUTATEIBHON IEATCIBHOCTH OTPaXE€HBI B
pasnerne paboueld mporpamMmbl «JIMYHOCTHBIE PE3yNbTAaThl M3YYCHHS Y4EOHOro IMpeaMeTra
«Du3uKa» Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUS».

Ha msyuenue ¢usuku (0a30BbIi YPOBEHB) HA YPOBHE CPEIHEr0 OOIIET0 0Opa3oBaHMS
orBoautcs 136 yacos: B 10 kinacce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 yacos (2
yaca B HEJIEIIO).

[Ipennaraemsiii B porpaMme 1o (Qu3MKe MepeueHb Ja00paTOPHBIX U MPAKTHUYECKUX
paboT SABJISETCS PEKOMEHJIOBAHHBIM, YUYHUTENb JENAaeT BHIOOP MPOBEACHUS J1a00OpaTOPHBIX
paboT U OMBITOB C YYETOM HHIUBHIYATHHBIX OCOOCHHOCTEH 00yUYatOmuXCsl.

COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI' 0 TO3HAHMS
®usuka — Hayka o npupoae. Hayunbsle METOIBI MO3HAHKS OKpY’Karomero Mmupa. Ponp
AKCIIEPMMEHTA U TEOPUH B MPOIIECCE TTO3ZHAHUS TPUPOIBl. DKCIIEPUMEHT B (PH3HUKE.



MopenupoBanue (Qu3MYeCKUX SABIEHUW U  mpoueccoB. HayuyHble TUIOTE3BI.
duznyeckrue 3aKOHbl U T€OpUU. ['paHUIBl MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpuHumn
COOTBETCTBHS.

Ponp u mecro gu3uku B (GOpMHpPOBAHHWU COBPEMEHHOM HAYyYHOM KapTHUHBI MUpa, B
IIPAKTUYECKON AEATEIbHOCTHU JIIOACH.

Jlemoncmpayuu

Amnanorossie U LU(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUUKHU.

Paszpnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe ABUKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHkEeHHs. Cucrema
orcy€ra. TpaeKkTopus.

[Tepemenienre, CKOPOCTh (CpeHSIs CKOPOCTh, MTHOBEHHAsl CKOPOCTh) M YCKOPEHHUE
MaTepuaibHON TOYKHU, UX MPOCKINU HA OCH CUCTEMbI KoopAuHAT. Cl0XKEeHUE epeMENICHUI
U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPAMOJIMHEHOE ABHX)eHUE. | paduku 3aBUCUIMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHUS, IYTU U TIEPEMEIIICHUS MAaTEPUAIBHON TOUKH OT BPEMEHH.

CBoOoaHOe majzieHre. Y CKopeHre CBOOOTHOTO IMaJICHHUS.

KpuBonuneitHoe nBrmxeHue. JIBukeHHE MaTepualbHOW TOYKH IO OKPYKHOCTHU C
NOCTOSITHHOM O MOAYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEIHass ckopocTh. llepuon u
yacTtoTta oOparmieHus. LleHTpocTpeMuTenbHOe yCKOpEHHUE.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHUE: CIUIOMETP, JBHKECHHE
CHaps10B, LICTIHbIE U PEMEHHBIE NTEPEIayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTIOCTPALIMS KUHEMATUYECKUX XapAKTEPUCTUK JIBUKEHUS.

[IpeoGpazoBanue ABMKEHUHN C UCTIOIB30BAHMUEM IIPOCTHIX MEXaHU3MOB.

[TageHnue Ten B BO3AyX€ U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmronenue nBuxeHus tena, OpOIIEHHOTO MO YTIJIOM K TOPU30HTY W TOPU30HTAIIBHO.

N3mepenue yckopeHus: CBOOOTHOTO MaICHHUS.

HanpagneHnne ckopocTy npu ABUKEHUHU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamoprusie pabomol

N3ydyeHnne HeEpaBHOMEPHOTO JIBUKEHHUS C LIEJIBIO OIPEAEIICHUSI MTHOBEHHOU CKOPOCTH.

HccrnenoBanne  COOTHOLIEHUS  MEXAY  IyTSIMH, NOPOWAEHHBIMH  TEJIOM 34
MIOCJICIOBATENLHBIE PABHBIE MPOMEXKYTKM BPEMEHU IPU PABHOYCKOPEHHOM JIBUKECHHUHU C
HA4YaJIbHOW CKOPOCTBHIO, PABHOU HYJIIO.

N3ydeHne nBUKEHUS aprKa B BA3KOU )KUJIKOCTH.

N3yueHne nBuxeHus Teaa, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpuamun otHocutenbHOCcTH [anmunes. IlepBwiii 3akoH HperoroHa. MHepuumanbHbIE
CHUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunnun cyneprio3uuumu cuil. Bropoint 3akoH Herootona s
MaTepuaibHOW TOUKHU. Tperuii 3akoH HproTOHA 1151 MatepranbHbIX TOUYEK.



3akoH BceMUpHOro Tiarotenusi. Cuna tsokectu. [lepBasg kocMuueckass CKOpOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenus (mokosi, CKolibxkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHe.
Cunia TpeHHs CKOJbXEHHS U cwia TpeHus nokosa. Koadduuuent tpenus. Cuia
COIIPOTHUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH WJIH Ta3e.

[locTynarenpHOE U BpalaTelbHOE JBUKEHHUE a0COIIOTHO TBEPIOIO Tena.

MOMEHT CuiIbl OTHOCUTEIIBHO OCH BpaiieHud. [lmedo cuibl. YciioBHs paBHOBECUSA
TBEPIOrO Tea.

TexHuueckue yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHE: MOMAIIMIHUKW, IBHKEHUE
HUCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBNIeHNE MHEPLIHN.

CpaBHEHME MacC B3aMMOICHCTBYIOIINUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CioxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JehopMaIinu.

HegecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U NAJICHUU.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUSI U CKOJIbKECHMUSI.

VYcnoBust paBHOBecus TBEpIOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoprsie pabomol

N3yuenue aBmxeHus Opycka 1o HaKJIOHHOW IIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOUIUMX B IPYKUHE U PE3MHOBOM
oOpasrie, oT ux AedopMaInm.

HccnenoBanne ycaoBUid paBHOBECUS TBEPIOTO TeJIa, UMEIOLIEr0 OCh BPAILICHMUS.

Tema 3. 3akonvl coxpanenusn 6 mexanuke

NMnynbc MaTepuaibHOM TOYKH (T€Ja), CHCTEMbI MAaTEPUANBbHBIX TOYEK. IMITYJIbC CHIIBI
Y U3BMEHEHHE UMITYJIbCa TeJla. 3aKOH COXpAaHEHUs UMITyJibca. PeakTHBHOE ABUKEHHE.

PabGora cwibl. MOIIIHOCTE CHUJIBL.

Kunernueckasi sHeprusi MmarepuaibHOil ToUku. Teopema 00 M3MEHEHUH KMHETHYECKOU
SHEPIUHU.

[Totenmmanbaast »Heprusa. lloTeHnuanbHass »3HEprus ynpyro aehOpMHUPOBAHHOM
npyxuHbl. [loTeHIIMaIbHAS SHEPTUA Tea BOJIU3U OBEPXHOCTH 3EMIIH.

[loTeHunanbHble U HEMOTEHIHAIbHBIE CUIbl. CBSI3b padOThl HEMOTEHIIMAIBHBIX CHJI C
M3MEHEHHEM MEXaHWYECKOM SHEPruu CHUCTEMBbI Tesl. 3aKOH COXPAaHEHHS MEXaHHYeCKOM
SHEPIUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHECHUE: BOAOMET, KONEDP, MPY>KUHHBIN
MHACTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktrBHOE IBHXKEHUE.



[lepexoa MOTEHUMATBHON 3HEPTUHN B KUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yyenue aOCONIOTHO HEYNPYroro yjaapa C MOMOIIbIO JIBYX OJAMHAKOBBIX HUTSHBIX
MAasiITHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI C U3MEHEHUEM MEXaHUYECKOW 3HEpPruM Tejla Ha
IIPUMEPE PACTSIKEHUSA PE3UHOBOIO XKIyTa.

Paszpnen 3. Mousieky/isipHasi pU3NKa U1 TEPMOAMHAMHMKA

Tema 1. Ocnosvlt MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHHUS MOJICKYJISIPHO-KUHETUYECKOM TEOPUM M HUX  OIBITHOE
obocHoBanue. bpoyHoBckoe  aBwkenuwe. uddysusa. Xapakrep — IBKEHUA U
B3aMMO/JICMCTBUS YaCTHUIl BelecTBA. MOJIeNIn CTPOCHUS Ta30B, )KUAKOCTEH U TBEPJBIX TN U
0oOBbSICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE 3TUX Mojeineil. Macca W pa3Mepbl MOJICKYIL.
KommuecTBo BemectBa. [loctosinHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. [lkana temneparyp Llenbcus.

Mogenb uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KMHETUYECKON TEOpUH
UjeadbHOTO Ta3a. AOCONIIOTHAsE TeMIlepaTypa Kak Mepa cpeaHed KWHETHYECKOW JHepruu
TEIUIOBOTO JBWKEeHUs dvactul] rasza. [llkana temnepatyp KenbBuHa. ['a30Bbie 3aKOHBI.
VYpasnenue MenaeneeBa—Kianeipona. 3akon Jlanbrona. M3omnponeccsl B UAEaIbHOM Ta3e ¢
MOCTOSTHHBIM ~ KOJIMYECTBOM  BellecTBa. [ 'paduueckoe TpeacTaBiICHUE H3OIMPOIECCOB:
U30TepMa, U30Xo0pa, u3obapa.

TexHu4eckne ycTpouCcTBa U MPaKTUIECKOE MPUMEHEHHUE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OMnbITEI, JOKa3bIBAIOIIME JTHUCKPETHOE CTPOCHUE BemecTBa, (GoTorpadhuu MOJIEKYI
OPTaHUYECKUX COCTMHECHUU.

OmnbiTel 10 1 GY3Un KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO IBHUKEHUS.

Mopnaens onbita ITepHa.

OnbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOJICUCTBUSI.

Moaenp, WUTFOCTPUPYIOIIAS MPUPOAY AABIICHUS T'a3a HA CTEHKHU COCY/IA.

OnbITHI, WUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS HICAIBHOTO ra3a, U30MpPOIIECCHI.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

OmpeneneHrue Macchl BO3JyXa B KJIACCHOM KOMHATE Ha OCHOBE HM3MEpPEHHH 00BEMa
KOMHATBI, JABJICHUS U TEMIIEPATypPhl BO3JyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXY apaMETPaMu COCTOSTHUS pa3peKEHHOT0 rasa.

Tema 2. OcHosvl mepmoOuHaAMUKU

TepMmoaumHamuydeckast cucteMa. BHyTpeHHs sl SHEPrUus TEPMOJUHAMHUYECKON CUCTEMBI U
cnocoObl €€ wu3MeHeHus. KoaudecTBO TemiaoTel W pabota. BHyTpeHHsisi sHeprus
OJHOATOMHOI'0 MJCAIIBHOIO ra3za. Buuabl Temionepenayu: TEMIONPOBOIHOCTb, KOHBEKIIUS,
H3Jy4YeHHE. Y JIebHas TeIIOEMKOCTh BelecTBa. KoanuecTBO TEMIOTHI MPH TEILIONEpEIaye.



[lonstue 06 aamaGatHoMm mpouecce. IlepBbiil 3akoH TepMmoauHaMuku. [IpumeHeHue
NEepPBOro 3aKOHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduyeckas mHTeprnperanus padOThI
rasa.

Bropoii 3akon Tepmonunamuki. HeoOpatumMocTs NpoleccoB B PUPO/IE.

TemoBble Mmammubl. [lpuHnunel aecTBUs TemioBbiXx MamuH. IlpeoOpa3oBanus
SHEPruu B TEIUIOBBIX MamuHax. Ko3@uuueHT mosie3HOro AeMCTBUS TEIIOBOM MAIWHBI.
Huxkn Kapuo u ero ko3d@UIMEHT MOJE3HOTO MEUCTBUS. DKOJIOTMUECKUE MPOOIEMBbI
TEIJIO3HEPTETUKHU.

TexHuueckne ycTpOWCTBA M NPAKTUYECKOE IPUMEHEHME: JBUIATENIb BHYTPEHHEIO
cropanusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEW HHEPryU Teja MPU COBEPIICHUHU PabOThI: BBUIET MPOOKU W3
OYTBUIKM O] JEHCTBUEM CXKATOTO BO3[yXa, HarpeBaHue s¢upa B JATYHHOH TpyOKe MyTEM
TpeHusl (BUICOAEMOHCTpALIA).

W3meHeHne BHyTpEeHHEN SHEPrUuu (TeMIepaTyphl) TeNa MpHU TEIUIonepeaaye.

OnpIT 110 a11a0aTHOMY PACHIUPEHUIO BO3/yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenn mapoBoil TypOWHBI, JBUraTeldsl BHYTPEHHETO CrOpaHHsi, PEaKTUBHOIO
JBUTATEJIS.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomel

N3mepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevie nepexoonl

[lapoobpazoBanne u KouieHcanus. HMcmapenne u kuneHue. AOCOJIOTHAs W
OTHOCUTEJIbHAsl  BJIAXHOCTh  BO3ayxa. HaceuneHHsldi map. YaenpHas — TeIuiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Teépnoe Tteno. Kpucrammmdyeckue u amopdHbIe Tena. AHHU3OTPONHUS CBOWCTB
kpuctamioB. JKuakwe  kpuctamsl.  CoBpeMeHHble — Marepuainbl. IlnaBneHue u
KpUCTaITU3anus. Y nenbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHHUE TEIIOBOTO OanaHca.

TexHuueckue yCTpOMCTBAa U NMPAKTUYECKOE NMPUMEHECHUE: TUTPOMETP U IMCUXPOMETD,
KaJOPUMETP, TEXHOJOTMM TIOJIYYECHUS COBPEMEHHBIX MATEpPHAJIOB, B TOM YHUCJE
HAaHOMAaTEpPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenune npy noHM>KEHHOM J1aBJICHUH.

Cnoco0bl U3MEpEHUS BIAXKHOCTH.

HaGnronenne HarpeBaHus U MJIaBICHUS KPUCTAIUTMYECKOTO BEIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Yuenuueckuii sxcnepumenm, rabopamopmuie pabomul

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznea 4. DiaekTrpoauHaMHuKa
Tema 1. Inekmpocmamuxa



OnekTpu3anns Tel. OJIEKTpUYECKMU 3apsa. [[Ba Buaa SIEKTpUYECKUX 3apsiaoB.
[IpoBONHUKH, IUANEKTPUKH U TOJYNPOBOJHHUKUA. 3aKOH COXPAHEHMS DIIEKTPUYECKOIO
3apsaa.

BzanmopeiictBue 3apsnoB. 3akoH Kynona. ToueuHslid 3neKTpuYecKHd — 3apsi.
Onektpuueckoe mnozie. Hanpssk€HHOCTH 3mekTpuueckoro moii. I[lpuHuun cymnepnosunuun
AIEKTPUYECKUX MOJIeN. JINHNK HAPSYKEHHOCTHU JIEKTPUYECKOTO ITOJIA.

PaGora cun anexktpocrarnueckoro modsg. IloteHimuman. Pa3HOCTh MOTEHIMANOB.
[IpoBOmHMKM W  JAMDIIEKTPUKA B  DJIJIEKTpPOCTaTHUYECKOM  moiie.  [ludnexrpuueckas
IIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTtop. DIeKTpOEMKOCTh MIOCKOI0 KOHJEHCATOpa. JHEPrus
3apsHKEHHOT0 KOHJIEHCATOPA.

TexHuueckne yCcTpoOWCTBA U MPAKTUYECKOE MPUMEHEHHE: DJIEKTPOCKOI, AIEKTPOMETD,
AIEKTPOCTATUYECKAS 3aIlNTA, 3a3eMJICHUE ANEKTPONprOOPOB, KOHJIEHCaTop,
KOIMPOBAJIBHBIN anmnapar, CTpYHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M NIPUHIUII JEUCTBUS DIEKTPOMETPA.

B3anmojelicTBue Ha’IEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE T0JIE 3apSIKEHHBIX TEJL.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IOJIE.

DneKkTpocTaTuyecKas 3aiuTa.

JIMBIIEKTPUKH B 3JIEKTPOCTATUUYECKOM I10JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcatopa OT IUIOMAAu IUIACTHH,
PacCTOSIHUA MEXIY HUMU U JUAJIEKTPUYECKOU TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOTO KOHJIEHCATOpA.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannstii Inekmpuyeckuit mok. Toku 6 paznuunvix cpeoax

OJIEKTPUUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS AJIEKTPUYECKOrO TOKa. VCTOYHUKH
Toka. Cuna Toka. [TocTosIHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DneKTpu4ecKoe CONPOTHBIICHUE. VY nenpHoe COIPOTHUBIICHUE BEILIECTBA.
IlocnenoBarenpHOE, IapalIeIbHOE, CMEIIAHHOE COCIUHEHUE IIPOBOIHUKOB.

PaGota snektpuyeckoro toka. 3akoH J[xoyns—JIenma. MoOIIHOCTh 3JIEKTPUUECKOTO
TOKA.

DNEeKTpOABMKYIIAsl CHJIa U BHYTPEHHEE CONMPOTUBIECHUE UCTOYHHMKA TOKA. 3akoH Oma
JUTs1 IOJTHOM (3aMKHYTOM) 3JIeKTpudeckoi enu. Koporkoe 3aMbIKaHKe.

DNEeKTpOHHAs] TMPOBOJUMOCTb TBEPJBIX METALUIOB. 3aBUCHUMOCTh CONPOTUBICHHUS
METaJIOB OT TeMIiepaTypbl. CBEpXIpPOBOAUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TonmynpoBoguuku. CoOCTBEHHass M INPUMECHas HPOBOJUMOCTb IOJYIPOBOJIHUKOB.
CaoiicTBa p—n-niepexoaa. [lonynpoBoiHUKOBBIE TPUOOPHI.



DNEeKTpUYECKUd TOK B PacTBOpaxX M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
IUCCOLMAIsl. DIEKTPOJIN3.

ONeKTpuYeCcKuid TOK B raszax. CaMOCTOSTENBHBIM M HECAMOCTOSTEIBHBIM pas3psim.
Monnus. I1na3zma.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOEC MPUMEHEHHE: aMIEepPMETpP, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, HJICKTPOHArpeBaTeNIbHbIC MPUOOPHI, SJIEKTPOOCBETUTEIIHHBIC
pUOOPHI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBINH JHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJTYIIPOBOJHUKOBBINA MO/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuiibl TOKa U HaMPSHKCHMUS.

3aBUCUMOCTh CONPOTHUBICHUS IWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI, ILJIOIIAIU
NOTEPEYHOr0 CEUEHHUs U MaTepHaia.

CMmeliaHHOE COeIMHEHNE MTPOBOTHUKOB.

[TpsiMoe u3MepeHue ANeKTPOABUKYIIEH cuibl. KOpoTkoe 3aMbIkaHKe TalbBAaHUYECKOTO
AJIEMEHTA U OIEHKA BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHUMOCTH COMPOTUBIICHUSI METAIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pasps U MPOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydeHne cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue HNEKTPOABMKYIIEH CHJIBI HCTOYHMKA TOKA U €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usmku 0a3oBoro ypoBHS B 10 kiacce OCYyIIECTBISIETCS C YYETOM
coJlepKaTeNIbHBIX MEXIPEIMETHBIX CBS3€ld C KypcaMH MaTE€MaTWUKH, OWOJIOTUU, XHUMHH,
reorpaduu ¥ TEXHOJOTHH.

Mesicnpeomemnvle nowamus, CBI3aHHBIE C M3yYEHHEM METOJIOB HAyYHOTO MO3HAHUS:
SIBIICHUE, HAy4IHBIM (hakT, TUMoTe3a, (hu3ndyeckas BEJIWYHMHA, 3aKOH, TEOpHs, HaOJOJICHHUE,
AKCHEPUMEHT, MOAECIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: penieHUE CHUCTEMBbl YpaBHEHWH, JWHEHHas QyHKIus, Mmapadona,
runepOosia, ux rpauKkd U CBOWCTBA, TPUTOHOMETPUYECKHE (DYHKIIMU: CHUHYC, KOCHUHYC,
TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOCKIUU
Ha OCU KOOPJHMHAT, CIIOKEHHUE BEKTOPOB.

buonocus: wmexanmueckoe JIBIWKEHWE B IKMBOW mpupoxae, nuddys3us, ocmoc,
TEMJI000OMEH JKMBBIX OpPraHU3MOB (BUIBl TEIUIONEpPENaud, TEIJIOBOE paBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumusi: JDUCKPETHOE CTPOCHHME BEIIECTBA, CTPOEHHWE aTOMOB W MOJIEKYJ, MOJIb
BEILIECTBA, MOJIIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TeEJN, XKUIAKOCTEH W Ta3oB,
ANIEKTPUUYECKUE CBOMCTBA METAINIOB, SJIEKTPOJIUTHYECKAS JUCCOIMALIUS, TalIbBAaHUKA.

T'eoepaghus: BnaxHOCTh BO3/1yXa, BETPhI, 0apOMETpP, TEPMOMETP.



Texnonoeus: npeoOpa3oBaHHUE IBMKEHUM C HCIOIB30BAHUEM MEXaHU3MOB, YUE€T
TPEHUS B TEXHUKE, MOAIINITHUKY, UCIIOIH30BaHUE 3aKOHA COXPAHEHUS UMITYJIbCA B TEXHHUKE
(paketa, BOJIOMET M Jpyrue), ABUTATEIb BHYTPEHHETO CropaHus, NapoBas TypOuHa,
OBITOBOM XOJOAWIBHUK, KOHIUIIMOHEP, TEXHOJOTHH MOJYYCHHUS] COBPEMEHHBIX MaTePUAJIOB,
B TOM UHCIIE HAHOMATEpPUAJIOB, M HAHOTEXHOJIOTHMHU, JJIEKTPOCTATHYECKAs 3allluTa,
3a3eMJICHUE DIIEKTPONPHUOOPOB, KCEPOKC, CTPYWHBIA TPUHTEpP, 3JIEKTPOHArpeBaTEIbHBIC
MPUOOPHI, AIEKTPOOCBETUTEIBHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKa

Tema 3. Mazcnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHBIE MarHUTHL. B3auMon€iCTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE TMOJIE.
Bekrtop MarmutHOW wuWHAYKUMHU. [IpyuHOMI Cynepno3uuUy MArHUTHBIX TMoJied. JIuaum
MAarHuTHOM MHAYKIMU. KapTuHa TMHUNA MarHUTHOW UHAYKIIMU TIOJIS1 IOCTOSIHHBIX MarHUTOB.

MarauTtHoe 1oJje MpoOBOJHUKA ¢ TOKOM. KapThHa JTMHUN UHIYKIIMM MAarHUTHOTO MOJIS
JUTMHHOTO TIPSIMOTO MPOBOJHUKA U 3AMKHYTOT'O KOJIBIIEBOTO MPOBOJIHUKA, KATYIIKA C TOKOM.
OnbiT IpcTena. BzaumoaeiicTBrue NpOBOAHUKOB C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ MoAyidb M HampaBieHUE. J[BUKEHUE 3apsyKEHHOM 4YacTULIbl B
OJIHOPOJTHOM MarHuTHOM noJie. Pabora cuisl Jlopenna.

SIBiieHne 3NEKTpOMAarHUTHOM MHAYKUUU. [IOTOK BEKTOpa MarHMTHOW WHAYKLHH.
DNEeKTpOABWKYIIAsl CUJIa UHIYKIMU. 3aKOH 3JE€KTPOMarHuTHON nHaykunu dapanes.

BuxpeBoe anekTpuueckoe mosie. DJIEKTPOJABWKYIIas CHJIa UHAYKIMU B IPOBOJHHKE,
JNBHXKYILIEMCS [IOCTYNATEIbHO B OJTHOPOJJHOM MarHUTHOM ITOJIE.

[TpaBuiio Jlenna.

NHayKTUBHOCTG. fIBI€HUE CAMOUHIYKIIMU. DIEKTPOABIKYIIAsl CUJIa CAMOUHTYKIIUH.

DOHeprusi MAarHUTHOTO MOJIS KATYIIKUA C TOKOM.

DJIEKTPOMarHUuTHOE TOJIE.

TexHuuecknue yCTPOMCTBA M MPAKTUYECKOE ITPUMEHEHHE: MOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI, 3JEKTPOJBUTATEb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTHUL, UHIAYKIIMOHHAS
T€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM IOJIEM.

JIvHAM MHAYKIIMY MAarHUTHOTO TOJISL.

B3anmopelictBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBre cuiibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiieHHE 3IEKTPOMArHUTHON UHAYKIIUH.

ITpaBuno Jlenua.



3aBUCHMOCTh  DJIEKTPOABMIKYIIEH CHJIBI HMHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHATHOIO MOTOKa.

SIBneHne caMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydeHne MarHuTHOTO IOJISI KATYIIKH C TOKOM.

HccnenoBanue 1eCTBUS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBIEHUA dJIEKTPOMAarHUTHOW UHIYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHblE KOJ1eOAHUA

Konebarenbnas cuctema. CB0OOOJHBIE MexaHHueckHe Kojebanus. ['apMmoHuueckue
konebOanus. Ilepuon, uvacrota, ammmryna u (aza konebanuil. IlpyXUHHBIA MasTHUK.
MaremaTuyeckuii MasTHUK. YpaBHEHHE TrapMOHUYECKUX KoseOanuid. [IpeBpamienue
SHEPrUU MPU FrAPMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii koHTYp. CBOOOAHBIE 3JEKTPOMATHUTHBIE KOJEOaHUS B HICATBHOM
KoJe0aTeTbHOM KOHTYpE. AHANOTUS MEXJIYy MEXaHWYECKUMH U JJIEKTPOMArHUTHBIMU
koneOanusamu. @Dopmyna Tomcona. 3akoH COXpaHEHHMs DHEPrUM B HUACAIBHOM
Kosie0aTeIbHOM KOHTYpE.

[IpencraBienne o0 3aTyxaromMx KojeOaHUsX. BbIHyXJIeHHbIE MeXaHUYECKHE
kosneOanus. Pezonanc. BeiHy X /I€HHbBIE AJIEKTPOMAarHUTHBIE KOJICOaHUSI.

ITepemennblii TOK. CUHYCOMIATbHBIM TMEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO
TOKa. AMIUIUTYJTHOE U JEHCTBYIOIIEE 3HAUCHUE CUIIbI TOKA U HATIPSKEHUSI.

Tpancdopmatop. IlpousBoncTBo, nepenaya U NOTPEOICHUE ANEKTPUUECKOW IHEPTHUU.
DKOJIOTUYECKHE PHUCKH IPU MNPOU3BOACTBE JIIEKTpOdHEpruu. KynbTypa HCIOIb30BaHUs
AIEKTPOIHEPTUH B IOBCEIHEBHOM KU3HHU.

TeXHU4YeCKHe YCTPOMCTBA W TMPAKTUYECKOE IPUMEHEHHE: BJIECKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKA, TUHUU 3JIEKTPONEpeaay.

Jlemoncmpayuu

HccnenoBanne  mapaMeTpoB  Kojie0aTeNbHOW  CHCTeMBbl  (IPYKUHHBIH — WJIH
MaTeMaTU4eCKU MasiTHUK).

HaGmroneHne 3aTyxaronmx KoineoaHui.

HccnenoBanre CBOWCTB BHIHYXICHHBIX KOJIEOAHUIA.

Ha6monenue pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMSI.

OcuuinorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKAa W HANpsKEHUS OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3onanc npu nociaeq0BaTENbHOM COEAMHEHUH PE3UCTOPA, KATYIIKA UHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mopens JIMHUM 3JIEKTPOIIEPEIaUn.

Yuenuueckuii sxcnepumenm, nabopamoprusie pabomol

NccnenoBanue 3aBUCUMOCTH MEPUOAA MAJIbIX KOJeOaHUW Tpy3a HA HUTH OT JIJIMHBI
HUTH U MacChl Ipy3a.



HccnenoBanne MEpEeMEHHON0 TOKAa B LENM W3 MOCIEAOBATEIBbHO COCAUHEHHBIX
KOHJIEHCATOpa, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60TIHbL

Mexannyeckue  BOJIHBL,  ycloBHsL  pacnpoctpaHeHus.  Ilepmon.  CkopocTb
pacrpocTpaHeHus: U JyinHa BoiHbL. [lonepeunbie U mpoioibHbIe BoJHBL. MHTEepdepeHnus u
nudpakIus MEXaHUUYEeCKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. Beicota Tona. TemMOp 3ByKa.

DONEeKTPOMArHUTHBIC BOJIHBL. Y CIIOBUSI U3Ty4YCHUS SJIEKTPOMArHUTHBIX BOJIH. B3aumHuas
opueHTtaiusi BeKTopoB E, B, V B sanektpoMaruutHoi BojiHe. CBOMCTBA JIEKTPOMArHUTHBIX
BOJIH: OTPaXCHHE, TpeJIOMJICHHE, mojisapusanus, audpakuus, uatephepenuus. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[IIkana 37eKTPOMarHUTHBIX BOJIH. [IpMeHeHNe 2JIeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[TpuHUUIBI paguoCBs3U U TeneBUIeHUs. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHudeckne ycTporucTBa U MPAaKTUIECKOE MPUMEHEHUE: MY3bIKaJIbHbIC HTHCTPYMEHTHI,
yJIBTPa3BYKOBAsl JUArHOCTHKA B TEXHHUKE W MEIMIIMHE, pajap, PaAHONpUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-nieus.

Jlemoncmpayuu

OO6pazoBaHue U pacrpoCcTpaHEHUE MOMEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOUYHUK 3BYKA.

HaGmronenne oTpakeHus ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne untepdepeniinu u Auppakiiny MeXaHU4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmroneHne cBA3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIUTYJIOM M YacTOTOMN
KOJIeOaHMUIA.

HccnenoBanne CBOWCTB SJIEKTPOMArHUTHBIX BOJH: OTPaXKEHHUE, MPEIOMIIEHUE,
noJisipu3anus, 1udpakius, tHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. lIpsMonuHENHOE pPacIpOCTPAaHEHHE CBETA B OJHOPOJHOM
cpene. JIyd cBera. ToueyHbI UCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHui B MIOCKOM
3epKae.

[Ipenomiienne cBeTa. 3aKOHBI MPEIOMIJIEHUSI CBeTa. AOCONIOTHBIM TMOKa3aTelb
npenomiienus. [lonmHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJHOrO BHYTPEHHETO
OTpa)KEHUS.

Hucnepcust cBeta. CloXxHBIN cocTaB Oemnoro cBerta. L[Ber.

Coluparomiue u paccenBaromiue JuH3bl. ToHkas nuH3a. DOKYCHOE pacCTOSHUE H
onTHYeckass cuwia TOHKOM smH3bL. IlocTpoeHne wu300paxkeHUN B coOUparomUX U
paccenBarOuX JuH3ax. Popmysa TOHKOM JUH3BL. Y BEJIMYCHUE, 1aBAEMOE JINH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECCKOU ONITUKH.



BonnoBass ontuka. Wutepdepenuust cBera. KorepeHTHbIE HCTOUYHHUKHU. Y CIIOBUS
HaOJIIOJICHUST MAKCUMYMOB W MHUHHUMYMOB B HUHTEP(EPEHIIMOHHON KapTUHE OT JABYX
cUH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa csera. [udpakunonHas pemérka. YcioBue HAOMIOAEHUS TJIABHBIX
MaKCMMYMOB TpH MaJICHU MOHOXPOMATUYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue ycTpoHCTBa W MPAKTUYECKOE MPUMEHEHUE: OUYKH, Jymna, doToamnmnapar,
MPOCKIMOHHBIA anmapaT, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs OINTHKA, IU(PpaKIrOHHAS
peleTKa, MoJIAPOUL.

Jlemoncmpayuu

[IpsamMonHEHOE PacpOCTpaHEHUE, OTPAKEHUE U MpesioMiieHue cBeTa. OnTUYecKue
npuOOopBHI.

[TonHoe BHYyTpeHHEE OoTpakeHue. Mojiesib CBETOBOAA.

UccnenoBanue cBOMCTB U300payKeHUM B JIMH3AX.

Mojenu MUKpPOCKOTIa, TEIECKOA.

HaGmonenune naTepdepeHium crera.

HabGmonenue nudpakuum cBera.

HaGmronenue nucnepcuu ceera.

[TomyueHue ciekTpa ¢ MOMOIIIBLIO TPU3MBI.

[Tony4yenue crekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HaGmronenue nosisipu3anuu cBeTa.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomsl

N3mepenue nokazaress NpeJoMICHUS CTEKIA.

HccnenoBannie cBOWCTB U300paKeHUH B JIMH3AX.

HabGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI ClIENMAJIBHON TEOPUU OTHOCUTEIbHOCTH
['paHMIBl TPUMEHUMOCTH KJIACCUYECKOW MeXaHWKH. [locTynaTel crienuaibHONM TEOpUU
OTHOCUTEJIbHOCTH: WHBApPUAHTHOCTh MOMAYJS CKOPOCTH CBE€Ta B BaKyyme, MPUHITUII
OTHOCHUTEILHOCTH DUHIITEIHA.
OTHOCHUTEIHLHOCTh OJTHOBPEMEHHOCTHU. 3aMeJICHHE BPEMEHH U COKPAIIICHUE JIJTHHBI.
DHEPrus 1 UMNYJIbC PEISATUBUCTCKON YACTHIIBI.
CBsI3b MaccChl C SHEPTUEN U UMITYJIBCOM PEISTUBUCTCKOM YaCTHUII. DHEPTHUS TTOKOSI.

Pazgen 7. KanToBas pusuka

Tema 1. Dnemenmovt K6AHM OGO ORMUKU

®ortonsl. Popmyna [lnanka cBs3u sHEpruu GOTOHA C €r0 YaCTOTOW. DHEpPTrHus u
UMITYJIbC (DOTOHA.

OtkpeiTue u wuccnenoBanue @oroddpdexra. Ombitel A. I'. CroneroBa. 3akoHBI
dotoaddexra. VYpaBHenwe OuHmTerHa s dorodddexra. «KpacHas rpaHunay
dboTorddekra.

JHasnenue ceeta. OnwiTel I1. H. JleGenera.



XUMHUYECKOE IEUCTBUE CBETA.
TexHuueckne ycTpoWCTBa M MPAKTUUYECKOE MpUMEHEHHe: (PoTorneMeHT, (GOTOIaTUuK,
COJIHEUHasl OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®oto3(peKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanue 3akoHOB BHEHIHETo (HoTodddekra.
Cseronuon.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnbiTel Pesepdopaa no paccesauto o -yactuil. [lnanerapuas
mozenb atoma. [loctynatel bopa. M3nydyenue u nornomnieHue GOTOHOB MU MEpexoje aToMa
C OJAHOTO YPOBHA HEPruu Ha Jpyroi. Bunabl cnektpoB. CHEKTp ypOBHEW >HEPTHM aToMa
BOJOpOAA.
BosnHoBsie cBoiicTBa yactull. Bonnsl ne bpoinsa. KopnyckynspHO-BOJTHOBOM yaau3M.
CrnoHTaHHOE U BBIHYXJEHHOE U3JTyYEHHUE.
TexHuueckue yCTpOMCTBA W TMPAKTUUECKOE IPUMEHEHME: CIEKTPaIbHbIA aHaIu3
(criexTpoCKoIT), Ta3ep, KBAHTOBBIN KOMIBIOTED.
Jlemoncmpayuu
Mopnens onbita Pesepdopaa.
Ornpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmronenne nuHeRyaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamoprsie pabomol
HaGmronenne muHevaToro crekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI,  JIOKAa3bIBAIOIIME  CJIOKHOCTh  CTpoeHus  sapa.  OTKpeITHE
paanoaktuBHOCTH. OmnbiThl Pesepdopaa mo ompeneneHuio cocrtaBa pPaaMOaKTHBHOTO
uznyuenusa. CBoiicTBa anbda-, OeTa-, raMMa-usnydeHus. BiausHue paaroaKTHBHOCTH Ha
KUBBIE OPTaHU3MBI.
OtkpeiTHEe poTOHAa M HeWTpoHa. Hykimonnas monens siapa ['eitzenOepra—lBanenko.
3apsn saapa. MaccoBoe uuciio sapa. M30Tormsbl.
Anbda-pacnan. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznydenue. 3aKkoH
PaJIHOAaKTUBHOIO pacnaja.
DHeprus CBsI3W HYKJIOHOB B sifipe. SnepHblie cuibl. [edext maccsl spa.
SAnepHble peakunu. /lenenue u cuHTE3 SI€EP.
SAnepnsiii peaktop. Tepmosinepublii cuHTe3. [IpoOreMbl M TEPCHEKTUBBI SIEPHOU
SHEPIreTUKU. DKOJIOTUUECKUE ACTIEKTHI SAEPHON SHEPTreTUKHU.
DOneMeHTapHble YacTUllbl. OTKPBITHUE TO3UTPOHA.
Metoabl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YaCTHIL.
dyH1aMeHTaJIbHbIe B3auMoeicTBUs. EAMHCTBO (hr3nyecKoil KapTUHBI MUpa.
TexHnueckne yCTpOMCTBA U MPAKTUUECKOE PUMEHEHUE: T03UMETP, Kamepa BunbscoHa,
SJIEpPHBIN peakTop, aToMHasi bomoa.



Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIHNX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi
HccnenoBanue TpEeKOB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Paszgen 8. DiieMeHTBHI ACTPOHOMUM U ACTPO(PUIUKH

OTtanbel  pa3BuTUd acTpoHOMuHU. lIpukiiagHOE W MHMPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 38é31H0r0 Heba. Co3Be3aus, spKue 3BE3/bI, INIAHETHI, UX BUAUMOE JIBUKECHHUE.

Conneynas cucrema.

Connue. Conneunasi aktuBHOCTb. MctouHuk sHepruum ConHna U 3BE3M. 3BE3NBI, UX
OCHOBHBIC XapaKTEPUCTUKHU. JMarpamma «CHEKTpaJdbHBIA KJIACC — CBETUMOCTBY». 3BE3/bI
[JIABHOM MOCIEN0BATENbHOCTA. 3aBUCHUMOCTh «Macca — CBETUMOCTBY» ISl 3BE3] TJIABHOM
[IOCJIEIOBATENILHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE MPEICTABICHUS O
MPOUCXO0XKACHUHU U 3BOIIOIMK COoJHIA U 3BE3/T. DTAIlbl AKU3HU 3BE3].

Muieunsiii [Iyts — Hama [Nanaktuka. [lonoxenune u apuxenue ConHua B ['anakTuke.
Tunel ranakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE ABIPHI B siApax rajakTHK.

Bcenennas. Pacimupenne Bceenennoit. 3akon Xa06na. PazOeranue ranaktuk. Teopus
bosbmioro B3peiBa. PenukroBoe usnydeHue.

MacmrabHas cTpyktypa Beenennoit. MeTaranaktuka.

Hepeménnnie mpo6iieMbl aCTPOHOMUHU.

Yuenuuecxue nabnooenus

HaGmionenust HEBOOPYXEHHBIM — IJIa30M  C  HMCIOJB30BAHHEM  KOMITBIOTEPHBIX
OPWIOKEHUN NJI1 ONpEeNeNICHUsl TMOJIOKEHUS HEeOECHBIX OOBEKTOB Ha KOHKPETHYIO AaTy:
OCHOBHBIE c03Be31s1 CEBEpHOTO MOTYIIAPUS U IPKUE 3BE3/BL.

Ha6monenus B Teneckon JIyasl, mianet, Miteanoro IlyTwu.

O6o00maromee MOBTOPeHUE

Pons ¢u3ukum W acTpOHOMHUH B DKOHOMHYECKOM, TEXHOJIOTHUYECKOW, COIMAIIBHOW M
TUYECKON cdepax NesTeTbHOCTH 4YelIOBEeKa, pPOoJib U MeCTO (U3MKA U aCTPOHOMHH B
COBPEMEHHOW HAayYHOM KapTHHE MHUpa, pPOib (usudyeckoil Teopun B (HOPMHUPOBAHUU
MpeICTaBlICHUN 0 (PU3NYECKON KapTUHE MHUPaA, MECTO (PU3NIECKO KapTHUHBI MUpPA B OOIIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAaYUYHBIX ITPECTABICHUN O IIPUPOJE.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 Kimacce ocymecTBiseTcs ¢ y4ETOM
COJIEPIKATEIbHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMud MaTeMaTUKH, OWOJOTHH, XUMHH,
reorpaduu ¥ TEXHOJOTHH.

Mescnpeomemnvie nousamusl, CBI3aHHbIE C W3YYEHHEM METOJIOB HAYYHOTO MO3HAHUSA:
SBJICHUE, HAay4YHbIH (DaKT, TUMOTE3a, (pu3ndeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIOeHNE,
AKCIEPUMEHT, MOJEIINPOBAHUE, MOJIENIb, U3MEPEHUE.

Mamemamuka: pelleHUE CHUCTEMbl YpPaBHEHHUI, TPUTOHOMETpUYECKUE (DYHKIUU:
CHUHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO, BEKTOPBI
U UX NPOECKIMU HA OCU KOOPJAWHAT, CIIOXKEHHE BEKTOPOB, MPOHM3BOJHBIE AIEMEHTAPHBIX



(yHKUMH, TpU3HAKK MOJ00MSI TPEYroJbHUKOB, ONPEEICHUE IUIOMIAAN IIOCKUX (UTYp U
o0BEMa Ted.

buonozus: >nekTpuyeckue [BICHUS B JKMBOW MpUpOJE, KoneOaTeabHble TBUKEHUS B
YKUBOW MPUPOJIE, ONTUYECKUE SIBIICHUA B XXUBOW MPUPOJE, NEUCTBUE palHalMU HA JKUBBIC
OpraHu3MBl.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJIMYECKas CTPYKTypa TBEPABIX TEl,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUIMUYECKON pEelIETKY, CIEKTPaIbHBIA aHAIU3.

l'eoepacghus: MarHUTHBIE TTONTIOCA 3€MIIH, 3aJI€KU MarHUTHBIX Py, (POTOChEMKA 3eMHON
IIOBEPXHOCTH, IIPEACKA3aHUE 3EMIIETPSICEHUM.

Texnonozus: JUHUKA  DJIEKTpoliepenad, rEeHepaTop IIEPEMEHHOI0  TOKa,
JJIEKTPOJABUIaTENb, UHAYKLUMOHHASA II€4Yb, pajaap, paJlvONPUEMHHK, TEJIEBU30p, AHTEHHA,
tenegon, CBU-neub, poeKIMOHHBIN annapar, BOJOKOHHAs ONTHKA, COJTHEYHas OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NNPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yueOHoro npeamera «dusuka» Ha ypoBHE CpelHEro oOIiero oopa3zoBaHUs
(6a30BBIll  ypOBEHB) JOJDKHO OOECIEUUTh JIOCTHIKEHHE CICAYIOIIMX JIMYHOCTHBIX,
METarpeIMETHBIX U TIPEAMETHBIX 00Pa30BaTEIIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHUS YU4eOHOTO npeaMeTa «Du3nka» JOKHBI OTpakaTh
TOTOBHOCTh M  CIOCOOHOCTH OOYYarOIIUXCS PYKOBOJACTBOBATBHCS  CHOPMUPOBAHHOMN
BHYTPEHHEH TMO3UIMENH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPHUEHTAlUM, TO3UTHUBHBIX
BHYTPEHHUX YOCXKJICHUN, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUCKOTO
o01ecTBa, pacIMpEeHNE )KU3HEHHOTO OIBITA U OIbITa ACSATEILHOCTH B MPOIECCE peaan3aliuu
OCHOBHBIX HalpaBJICHUN BOCITUTATEIbHOMN JEATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:x1aHCKOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOH TO3UIMH OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

MPUHATHE TPATUIIMOHHBIX OOIIEYETIOBEYECKUX TYMAHUCTUYECKUX M IEMOKPATHIECKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIbHOCTh B MHTEPECAX T'PaXKTAHCKOTO OOIIeCTBa,
y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbLHON OpraHU3aINY;

YMEHHME B3aHMOJICMCTBOBATh C COLMAIBHBIMU WHCTUTYTAMH B COOTBETCTBHHM C HX
GYHKIMAMA 1 Ha3HAYCHUCM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(opMHUPOBAHHOCTH POCCUNUCKOMN IpakIaHCKON UICHTUYHOCTH, MATPUOTU3MA;

LIECHHOCTHOE OTHOILIECHWE K T'OCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHHUSIM POCCHMCKHUX
y4€HBIX B 001aCTH (DU3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTINTAHMS



c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO IMOBEICHNUS;

CIIOCOOHOCTh  OIIEHWBAaTh CUTYallMl0 W TPUHUMATh OCO3HAHHBIE  PEIICHUS,
OPUEHTUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI W TIICHHOCTH, B TOM YHCJIEC B
JESTEIIbHOCTU YUYEHOTO;

OCO3HAHKE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOHYMBOTO OYAYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUSA:

ACTETHYECKOE OTHOIICHUWE K MHUPY, BKIIOYas OJCTCTHKY HAy4YHOIO TBOPYECTBA,
npucymero (pu3n4ecKoil Hayke;

5) Tpy/10BOr0 BOCIIUTAHUSI:

UHTEpEC K pasIuyHbiM cdepaM NpodeCcCHOHAIBHON JEATeIbHOCTH, B TOM YHCIIC
CBS3aHHBIM C (M3UKON W TEXHHKOH, YMECHHE COBEpIIATh OCO3HAHHBIM BHIOOp OyayIen
npodecCHH U pean30BbIBaTh COOCTBEHHBIC )KH3HEHHBIC TUIAHBI,

TOTOBHOCTH M CTOCOOHOCTH K 00pa30BaHUIO U CAaMOOOPa30BaHUIO B 001aCTH (PU3UKH HA
NPOTSHKEHUN BCEH KU3HH;

6) 7K0JI0rH4eCKOro BOCIIUTAHHUS:

c(hOpPMHPOBAHHOCTh IKOJOTHYCCKON KYJIbTYpPbI, OCO3HaHHE TIJIOOATBHOIO XapaKTepa
HKOJIOTHYECKHUX MPOOIIEeM;

IUTAHUPOBAHUE U OCYIIECTBJICHUE JACHCTBUI B OKPYKAIOIICH Cpeliec Ha OCHOBE 3HAHUS
1[EJIE YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA;

pacuIpeHre OIbITa JeATCIbHOCTH 9JKOJOTHYECKOW HaIpaBIEHHOCTH Ha OCHOBE
UMEIOIINXCSI 3HAHUH 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUECKON HAYKU;

OCO3HAHHWE IIEHHOCTH HAyYHOW JCSATEIbHOCTH, TOTOBHOCTH B IIPOILIECCE H3YUCHUS
(U3UKHA OCYIIECTBIATh MPOCKTHYIO U MCCIIEAOBATEIBCKYIO IEATSIIbHOCTh HHIUBUIYIHHO U
B T'PYIIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble JJornyeckue JelcTBUSA:
CaMOCTOSITEILHO (POPMYITUPOBATh M aKTyIM3UPOBATh MPOOJIEMY, paccMaTpHUBaTh €€
BCECTOPOHHE;
ONPEICIIATh LENN ICATEIbHOCTH, 3a]aBaTh NapaMETPhl U KPUTEPUHU UX TOCTUKECHUS;
BBISBIIAITh 3aKOHOMEPHOCTH M TPOTHUBOPEYUS B pacCMaTpUBAEMBIX (PU3MUESCKUX
SIBJICHUAX;
pa3pabaTeiBaTh IIJIJaH peEIICHHUS TpoOJieMbl C Y4YETOM aHadM3a HMEIOLIUXCS
MaTEepUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBBI B JESITEIBHOCTH, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM,
OLICHUBATh PUCKU TMOCJICACTBUHN JICATCIILHOCTH;



KOOPJIMHUPOBAaTh W BBINOJHATH PabOTy B YCJIOBHUSX pPEAJIbHOIO, BUPTYAJIbHOIO U
KOMOMHUPOBAHHOTO B3aUMOJCIHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TIPU PEIICHUH KU3HEHHBIX POOIIEM.

Bba3oBrble uccienoBare/ibCKkue 1eHCTBHSA .

BJIAJ€Th HAYYHOU TEPMUHOJIOTHEH, KIIOUEBbIMH MOHATUAMH U METOAAMHU (PU3HUECKOU
HAyKU;

BJIAJ€Th HABBIKAMHU y4€OHO-MCCIIEI0BATEIbCKON U IPOEKTHON JEATEILHOCTH B 00JIaCTH
(u3HMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOATEIBbHOMY IOUCKY METOJOB PEUICHUS
3a/1a4y (PU3UYECKOTO COAEPKaHUs, TPUMEHEHHUIO PAa3IMYHBIX METO/I0B MTO3HAHMS;

BJa/I€Th BUJAMU JESITEIBHOCTU MO MOJYYEHHI0 HOBOI'O 3HAHMS, €r0 MHTEpIpETalHH,
npeoOpa3oBaHUI0 U MPUMEHEHHMIO B PA3IMYHBIX yYEOHBIX CUTyallUiX, B TOM 4YHCIE IpPH
CO371aHUM YYEOHBIX MPOEKTOB B 00J1acT (DU3UKH;

BBISIBJISITh MPUYMHHO-CIIEICTBEHHBIE CBSI3M U aAKTyaJIM3UPOBATh 3a/ady, BBIJBUraTh
rUNoTe3y €€ pEelIeHUs, HAXOJIUTh apryMEHThl JJI JOKa3aTelbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPHUH PEIICHUS;

aHANIM3UPOBATHh TOJYYECHHbIE B XOJI€ pELICHUS 3aJaud pe3yNbTaThl, KPUTUUYECKU
OILICHMBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTH U (POPMYIHUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTENbHON NEATEIbHOCTH, B
TOM YHCJIE TIPU U3yUYEHUU DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETb IEPEHOCUTH 3HAHMSI 110 (PU3UKE B IPAKTUUECKYIO 00J1ACTh )KU3HEIEATEIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTell;

BBIJIBUraTh HOBBIE UJIEH, pEJIaraTb OpUrMHAIBHBIE TOIXO0/Ibl U PELLIECHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOIYCKAOLNE abTEPHATUBHBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BIAJIETh HaBbIKAMHM MOJY4YeHHs] HMHQOpMAIMM (QU3UYECKOIO COAEpIKAHUSA U3
UCTOYHMKOB  pPa3HbIX THUIIOB, CAaMOCTOATEIbHO  OCYLIECTBIATH  IOUCK,  aHaJu3,
CUCTEMAaTH3allMI0 W MHTEpHpeTanuio HWHPOpMAlUM pa3IMuHbIX BUAOB U  (QopM
IpEeCTABIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCIIOJIb30BaTh CpPEACTBAa MH(GOPMAIMOHHBIX W KOMMYHHKAIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX 33Ja4 C COOJIOJCHHEM
TpeOOBaHMI SPrOHOMHUKHM, TEXHHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPAaBOBBIX U ATHYECKUX HOPM, HOPM MH(OPMALIMOHHON 06€30MaCHOCTH;

CO3/1aBaTh TEKCTbl (PU3MYECKOTO COJEpKaHUS B PA3IUYHBIX (popMmMaTax € Y4ETOM
Ha3HaYeHWs MHOpPMALMM U 1ENEeBOW ayIWTOpUH, BBHIOMpas ONTHUMaIbHYIO (opmy
IIPEICTABIICHUS U BU3yaJIU3aLNH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:
OCYLIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3UKHU U BO BHE-YPOUHOU JEATEIbHOCTH;
pacro3HaBaTh NPEANOCHUIKA KOHPIUKTHBIX CUTYalluid U CMSTYATh KOH(MIIUKTHI;



Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C UCIOJIB30BAHUEM S3BIKOBBIX
CPEACTB;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHAHOW U UHAUBUIYAIBLHON paOOTHI;

BBIOMpaTh TEMATHKY U METOJbl COBMECTHBIX JCHCTBUM C y4€TOM OOIIUX UHTEPECOB U
BO3MOXXHOCTEMN KAXKI0I'0 WICHA KOJUIEKTHUBA,

NPUHUMATh LEJIM COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBATH U KOOPAUHUPOBATH
JNEUCTBUSA MO €€ NOCTUKEHHUIO: COCTABJIATH IUIAH JEUCTBUH, PACIPENCISITh POIU C YUYETOM
MHEHHI YYaCTHUKOB, 00CYK/IaTh pe3yJbTaThl COBMECTHOM paOOTHI;

OIICHUBAaTh KA4YECTBO CBOEr0 BKJIaJa M KaXXJOTO Yy4YyaCTHHKAa KOMAaHAbl B OO
pe3ybTaT M0 pa3padOTaHHBIM KPUTEPUSIM;

IpeIaraTb HOBBIE MPOEKThI, OLCHUBATh UJEHU C MTO3ULIMU HOBU3HBI, OPUTHUHAJIBHOCTH,
MIPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIATh ITO3UTHUBHOE CTPATETUYECKOE IIOBEJACHUE B PA3JIMYHBIX CUTYAIUSX,
MPOSIBIISITH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:
CaMOCTOSITEILHO OCYIIECTBIIATh MO3HABATEBHYIO JICSITEIBHOCTh B 00JACTH (PUBUKU U
ACTPOHOMMH, BBISIBIISITH MPOOJIEMBI, CTABUTh B (POPMYJTUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJAThH IJIAH PEUICHUs] pAaCUETHBIX M Kaue€CTBEHHBIX 3a]a4, IUIaH
BBIMIOJTHEHUSI TIPAKTUYECKOM paboOThl ¢ YYETOM MMEIOIIUXCS PECypCcoB, COOCTBEHHBIX
BO3MOXHOCTEU U NIPEAIIOYTEHNM;
JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;
pacHIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUH;
JienaTh OCO3HAHHBIM BHIOOP, apTryMEHTHPOBATH €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
peuieHue;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
criocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO JSPYAMIIMU B 00JacTH (UBUKH,
MIOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:
JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JE€SATEIbHOCTh, OLIEHUBATh
COOTBETCTBUE PE3YIbTATOB LEISM;
BIAJCTh HABBIKAMHM TI03HABAaTEIBHOW pedIIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUUA M MBICIUTEIBHBIX MMPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHU;
MCITIOJIB30BaTh MPUEMBI PeIICKCHU TSI OIIEHKH CUTYaIlud, BEIOOpa BEPHOTO PEIICHMS;
YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS] IO UX CHUKEHHUIO;
MPUHUMATh MOTUBBI U apPT'YMEHTBI JPYTUX MPHU aHATIU3€E PE3yJIbTaTOB JIESITEILHOCTH;
MIPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;
MPUHUMATH MOTUBBI U apPTYMEHTHI JPYTUX MPHU aHATU3€E PE3yJIbTaTOB JIESITEILHOCTH;
MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.



B npouecce 1ocTHKEHUS JTMYHOCTHBIX PE3YJIHTATOB OCBOEHUS MPOrpaMMbl MO (hU3UKE
JUIL YPOBHS CpelHEro oO0mmero ooOpa3oBaHus Yy OOYYalOmIMXCS COBEPIICHCTBYETCS
AMOIIMOHAJIBHBIN UHTEIJIEKT, IPEANONaralouii copMUpPOBAHHOCTD:

CaMOCO3HaHMs, BKJIIOYAIOIIETO CIOCOOHOCTh MOHMMATh CBOE 3MOLMOHAIBHOE
COCTOSIHUE, BMJIETh HAINpPABJICHUS PA3BUTUS COOCTBEHHOM 3MOLIMOHAIBHOW CQepbl, OBbITH
YBEPEHHBIM B ce0¢;

CaMOpETyJIUPOBAaHMs,  BKJIIOUYAIOIIET0  CAMOKOHTPOJIb,  YMEHUE  IPUHUMATh
OTBETCTBEHHOCTbh 3a CBOE MOBEACHHE, CIOCOOHOCTh aJaNTHUPOBATHCS K 3MOIMOHAJIBHBIM
MU3MEHEHUSM U TPOSIBISITH THOKOCTh, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEW MOTHBAIlMU, BKJIIOYAIOIIEH CTpEMJIEHHE K JAOCTHMIKEHHUIO LIETU U YCHEXy,
ONTUMM3M, UHUIIUATUBHOCTh, YMEHUE IEHCTBOBATH UCXO/I U3 CBOMX BO3ZMOXHOCTEH;

SMIIATUH, BKJIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh AYMOIMOHAIBHOE COCTOSIHUE JPYTHX,
YUUTBIBaTh €ro IMpU OCYIIECTBICHUU OOUIEHUS, CIOCOOHOCTh K COYYBCTBUIO H
COTEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOUAIOIIMX CIIOCOOHOCTh BBICTPAMBATh OTHOLICHUS C
JAPYTUMH JIIOIbMH, 3200TUTHCS, IPOSIBIISITH HHTEPEC U Pa3peliaTh KOHMIUKTHI.

MNPEAMETHBIE PE3YJIbTATBI

K xonity o0ydyenus B 10 kjacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI
OoTpakaTh COPMHUPOBAHHOCTH Y OOYYAIOITUXCS YMECHHM:

JIEMOHCTPUPOBAThH HA MPUMEPAX POJIb U MeCTO (PU3NKU B POPMUPOBAHNUN COBPEMEHHOM
HAy4YHOU KapTUHBI MUPA, B PA3BUTHU COBPEMEHHOMN TEXHUKHU U TEXHOJIOTHUM, B IPAKTUYECKOM
NeATeIIbHOCTH JIIOJICH;

YUHUTHIBATh TPAHHUIIBI TPUMEHECHHUS WM3yUYCHHBIX (DU3NUECKUX MOJCNEH: MaTepuaibHas
TOYKa, MHEPIHAIbHAS CUCTEMA OTCUETA, aOCOIOTHO TBEPIOE TEJIO, HICATBHBINA Ta3, MOJICIH
CTPOCHMS T'a30B, KUIAKOCTEU U TBEPBIX TEJ, TOUCUHBIN AJICKTPUUECKUN 3apsl IPU PEIICHUN
bu3HIecKuxX 3a1ay;

pacrio3HaBaTh (HU3UYECKHUE SBJICHHUS (IPOIECCH) U OOBSICHATh MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpPUH CTPOCHUS BEIIECTBA M JICKTPOJIMHAMUKU:
paBHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJMHEHHOE NBI)KEHHE, CBOOOHOE IMaJICHUE Tell,
JIBIDKCHHE TI0 OKPY)KHOCTH, WHEpPIHs, B3auMmozchcTBue Tel, Auddys3us, OpOyHOBCKOE
JIBUKEHUE, CTPOCHUE KUIAKOCTEH M TBEPIBIX TEJ, N3MEHEHHE 00BhEMa TeJ MPU HArPEBAHHUH
(oxmaxkneHuun),  TEIUIOBOE  pAaBHOBECHE,  WCIApEHWE, KOHJCHCAIWs,  IUIaBJICHUE,
KpUCTAIM3AIusl, KUIEHUE, BIAXHOCTH BO3/1yXa, IOBBIIICHWE JABJICHHUS Ta3a TMPU €ro
HAarpeBaHWM B 3aKPBITOM COCY/E, CBSI3b MEXKIy IapaMeTpamMd COCTOSIHHASA Tras3a B
M30ITpOIIeccax, IEKTPU3AIIHS TeJl, B3aUMOICHCTBHE 3apsIIOB;

OTHMCHIBATh MEXaHUYECKOE JABMKCHHE, UCTIONMB3Ys (DU3NUECKUE BEIMYMUHBI: KOOPAMHATA,
My Th, TIEPEMEIIICHNE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUila, UMITYJIbC Tela, KHHeTHYeCKast
SHEPTHUs, MOTCHINAIBbHASI YHEPIHs, MEXaHW4YecKas padoTa, MEXaHWMYeCKash MOIIHOCTh; TIPH
ONMMCAHWH TPABWIBHO TPAKTOBaTh (HU3UYECKUN CMBICT HCIOIB3YEMBbIX BEIHYUH, WX



0003HAUCHUSI W CIWHUIBI, HAXOAWTh (OPMYIBI, CBS3bIBAIONINE JTaHHYIO (HU3UICCKYIO
BEJIMYHMHY C IPYTUMH BEITHYHMHAMH,

ONKCHIBATh M3YYCHHBIC TEIUIOBHIC CBOWCTBA TN W TEIJIOBBIC SBICHUS, HCIOIB3YS
¢usnueckre BEIWYWHBI: JIaBJICHWE Ta3a, TeMIepaTypa, CPEIHsS KUHETHYeCKas JHEPTHs
Xa0TUYECKOTO JBIIKEHHUS MOJCKYJ, CPEIHEKBAaJApPATHUYHAS CKOPOCTh MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSS SHEprusi, padoTa ra3a, Ko3aQPUIUEHT N0Je3HOro AEUCTBUS TEMIOBOIO
JBUTATEIIS;, NP OMUCAHWUU TPABUIBHO TPAKTOBATh (PU3WYCCKUA CMBICT HCIOIB3YEMBIX
BEJIMYHMH, WX OO0O3HAYCHUS M CIWHHUIBI, HAXOIUTHh (OPMYJIBI, CBS3bIBAIONINE JaHHYIO
(GU3HUECKYIO0 BEIMUNHY C IPYTUMHU BEITUYHUHAM;

OIMKMCHIBATh U3YUYCHHBIC AJICKTPUUECKUE CBOWCTBA BEIIECTBA U DJICKTPUYCCKUE SIBICHUS
(Iporiecchl), UCTONB3YsS (PU3HUYECKHE BEIMYMHBI: JJICKTPUUYCCKHHA 3apsiji, SJICKTPHUUCCKOE
noJie, HaNpsHKEHHOCTD IMOJIs, TOTCHIIMAJ, PA3HOCTh TOTCHIIMAJIOB; MTPH OIMMMCAHUH TIPABUIHHO
TPAKTOBaTh (M3MYCCKHH CMBICI HCIOJIb3YeMBIX BEJIIMYMH, WX O0O3HAUYCHUS W CIWHMIIBL
yKa3blBaTh (OPMYJIBbI, CBS3BIBAIOIIMEC JAaHHYI0 (PU3WYECKYI0 BEIMYUHY C JAPYTUMH
BEJIMYMHAMM,

aHATM3UPOBATh (PU3MUCCKHUE TMPOIECCHl U SIBJICHUS, UCIOJIB3YS (U3MYCCKUEC 3aKOHBI H
MPUHIUIIBL: 3aKOH BcemupHoro TsaroteHus, |, Il u 11l 3akonsr HeroTOHA, 3aKOH cOXpaHEHUs
MEXaHMYCCKOW DHEPruu, 3aKOH COXPaHCHUS HWMITYJIbCA, MPHUHIMI CYNEPHO3UIUN CHII,
NPHUHIIMIT PABHOMPABUS HMHEPIUAIBHBIX CHCTEM OTCUETa, MOJICKYIISIPHO-KHHETHUCCKYIO
TEOPUIO CTPOCHUS BEIECTBA, T'a30BbI€ 3aKOHBI, CBSI3b CPEAHEN KUHETHYECKOW HSHEPTrUu
TEIUIOBOTO  JIBIDKEHHUS MOJIEKYJI C  aOCOJIOTHOM  TeMmIepaTypoill, TMepBbIii  3aKOH
TEPMOJMHAMUKH, 3aKOH COXpPaHEHHUs dJIEKTPUYECKOro 3apsija, 3akoH Kymona, mpu sTom
pasnuyaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €T0 MATEMATHYECKOE BBIPAKEHHUE U YCIOBHS
(rpaHu1ibl, 06J1aCTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHUHIUIIBI JCUCTBUS MAIIUH, NPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3inyaTh yCIOBHs UX O€30MaCHOTO MUCTIOIB30BAHMSI B TIOBCEIHEBHOM KU3HU;

BBITIOJHATh SKCIEPUMEHTHI MO UCCIENOBAHUIO (DU3MYECKUX SIBICHHH M IPOIECCOB C
UCIIOJIb30BAaHUEM TMPSIMBIX M KOCBEHHBIX H3MEPEHHH, TpH ATOM (HOPMYIUPOBATH
npoOjeMy/3agady W THUIOTE3y Yy4eOHOro JKCIIEpUMEHTa, COOMpaTh YCTaHOBKY W3
MPEIIOKEHHOTO 000PYI0BAaHUS, TPOBOIUTH OMBIT U (DOPMYITUPOBATH BHIBOIHI;

OCYIICCTBIISITh TNPSMbIE U KOCBEHHBIC HM3MEpPEHHS (U3MYECKUX BEIWYUH, TIPU ITOM
BBIOMPATh ONTHUMAIBHBIA CIIOCOO M3MEPEHUS W MCIOJIb30BaTh M3BECTHBIE METOJbI OIEHKH
MOIPELTHOCTEN U3MEPEHU;

MCCJIEIOBATh 3aBUCHMOCTH MEXAYy (PU3NYECKUMH BEIMYMHAMU C WCIOJIB30BAHHEM
MPSMBIX M3MEPEHUW, TPH OTOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHPOBATH PE3yJIbTaThI
MOJIYYCHHOW 3aBUCUMOCTH (PU3WUYECKMX BEIWYMH B BUAC TaOMUI] W TrpadUKOB, 1eiaTh
BBIBOJIBI TIO pE3yJIbTaTaM UCCIICIOBAHNUS,

coOmoaTh MpaBuia 0E30MacHOr0 TPyJa MPU MPOBEACHUM HUCCIEIOBAHUN B paMKax
y4e0HOTO JKCIEPUMEHTa, Y4YeOHO-UCCIIENOBATEICKOH W MPOCKTHOW MESITEILHOCTH C
HCITOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB U JTa0OPATOPHOTO 00Oy I0BAHHS,

pemath pacuéTHhIE 3aJadd C SBHO 3aJaHHOW (M3WYECKOW MOJMEINBI0, HCIOIB3YS
¢usnueckre 3aKOHBI W TPUHIMUIBI, HAa OCHOBE aHalIW3a YCJIOBHUS 3a7a4yd BHIOMPATH



(pu3HUECKYI0 MOJEIIb, BBIIEIATh (DU3UUECKUE BEIUUYUHBI U (DOPMYJIIbI, HEOOXOAUMBIE ISl €€
pelIeHMs, MPOBOJUTH pPAcuy€Tbl M OLEHUBATh PEAJIbHOCTh IOJYYEHHOIO 3HA4YEHHUS
(bu3nYeCcKON BEJIMUMHBIL;

pelaTh KaueCTBEHHbIE 33J]a4M: BHICTPAUBATH JOTMYECKH HEMPOTUBOPEUNBYIO LIETIOUYKY
paccyKIeHu# C ONOpOi Ha U3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

UCIIOJIb30BaTh MpU PELICHWH Y4eOHBIX 3aJady COBpPEMEHHble HH()OPMALMOHHBIC
TEXHOJIOTUH JJIs1 TIOUCKA, CTPYKTYPHPOBAHUS, UHTEPIIPETAIIMN U TIPEICTABICHHUS YIeOHOH 1
HAYYHO-TIOMYJISIpHON MH(OpMAaNHK, MOTy4YeHHOW W3 Pa3MMYHBIX UCTOYHHKOB, KPUTHUECKH
aHAIM3UPOBATH MOTYYAEMYIO HH(DOPMALHIO;

NPUBONTH MPUMEPHI BKJIa1a POCCUHUCKHUX U 3apyOeKHBIX YUEHBIX-(PU3NKOB B PA3BUTHE
HayKH, O0BSICHEHHE MPOLIECCOB OKPY>KAIOIIEr0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAaHUA MO (U3HKE B MOBCEAHEBHOM KHU3HU HJid
oOecrieueHus: 6€30MaCHOCTH MPU OOPAILEHUHU € TPUOOPAMU U TEXHUYECKUMU YCTPONUCTBAMHU,
JUISL COXpaHEHMsI 370pOBbS U COONIOACHUS HOPM SKOJOTMYECKOTO TOBEJEHUS B
OKpYXarollen cpeje;

paboTaTh B TpyNIE C BBIIOJIHEHHUEM PA3JIMUHBIX COIMAIBHBIX POJIEH, MIAaHUPOBATH
paboTy rpymbl, pallMOHATBHO pacipeesiTh 00I3aHHOCTH U TJIAHUPOBATH JIEATEILHOCTH B
HECTaHJAPTHBIX CUTYAIUIX, aJIEKBATHO OIECHUBATh BKJI/I K&KJOTO U3 YYACTHUKOB I'PYIIIHI B
pelIeHre paccMaTpuBaeMoi POOIEMBI.

K koH1y 00ydenus B 11 kiacce nmpeMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE JOJIKHBI
oTpakaTh COPMUPOBAHHOCTH Y OOYUAIOUIUXCS YMEHUMN:

J€MOHCTPUPOBATH HA MIPUMEPAX POJib U MECTO (pU3UKU B (POPMHUPOBAHUM COBPEMEHHOM
Hay4YHON KapTHHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKH U TEXHOJIOTHM, B IPAKTUYECKON
JESITeIbHOCTH JIFO/IEH, IEJIOCTHOCTh M €IMHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTBIBATh TPAHULIBI NPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJENeH: TOUYCUHBIN
AIIEKTPUYECKUM 3apsis, Jyd CBETa, TOUEUYHBbIH HCTOYHUK CBETa, siA€pHAs MOJEIb aroMma,
HYKJIOHHAsl MOZI€JIb @aTOMHOTO siipa IpU pelIeHUH (PU3NUECKHUX 3a/1ay;

pacrno3HaBaTh (U3NYECKUE SBICHUS (IMPOIECChl) U OOBACHATH UX HA OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKNA M KBAHTOBOM (DM3MKHU: D3JEKTpUYEeCcKas MPOBOJUMOCTb, TEIJIOBOE,
CBETOBOE, XHMHMUYECKOE, MAarHUTHOE JCHCTBHS TOKa, B3aUMOJECHCTBHE MAarHHUTOB,
AJIEKTPOMArHUTHAsE MHIYKIMS, JEHCTBUE MAarHUTHOTO IOJII HAa MPOBOJHUK C TOKOM U
ABIDKYIIMHCA — 3apsifl, JJEKTPOMAarHuTHble KojJeOaHWs U  BOJHBL, NPSIMOJIMHEHHOE
pacrnpocTpaHeHHE CBeTa, OTpaKeHUE, TMpesoMIIeHHe, HHTepepeHuus, audpakuus u
MOJIApU3aNusl CBeTa, Jucnepcus cBera, GoTodnekTpudeckuii 3ddexr (dpotorddexr),
CBETOBOE JIaBJIEHUE, BOSHUKHOBEHUE JIMHEWYATOrO CHEKTPa aToOMa BOAOPOJa, €CTECTBEHHAS
U UCKYCCTBEHHAs PaIlOaKTUBHOCTD;

OTKCHIBATh U3yUYEHHBIE CBOWCTBA BEIIECTBA (3JIEKTPHUUECKHUE, MATHUTHBIE, OITUYECKHE,
AIIEKTPUYECKYI0O MPOBOAMMOCTh PA3JIMYHBIX Cped) W DJIEKTPOMArHUTHBIE —SIBICHUS
(mpouecchbl), HWCMONB3Yys (PU3MUECKHE BENWYUHBL: JJIEKTPUUECKUN 3apsii, CHlIa TOKa,
NEKTPUYECKOE HANPSIKEHUE, SJEKTPUUYECKOE CONPOTUBIEHUE, PA3HOCTh IOTEHIMAJIOB,
AIIEKTPOJBIKYIIAS CUia, paboTa TOKA, MHIYKLMS MarHUTHOTO TOJs, cuia Amrepa, cuia
JlopeHiia, THAYKTUBHOCTH KaTYIIKH, SHEPTUS FIEKTPUIECKOTO U MATHUTHOTO TOJIEH, TEPHO



M 4YacToTa KoseOaHMil B KoJieOaTeIbHOM KOHTYpE, 3apsiJ M CHJla TOKa B IIpolecce
rapMOHUYECKUX JIEKTPOMATHUTHBIX KojeOaHui, (OKYCHOE pacCTOSHUE U ONTUYECKas cuja
JIMH3BIL, IPU ONMHUCAHUU MTPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCTIOJb3yEMbIX BEIUYHH,
ux 0003HAYEHUs U €AUHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE JAAHHYIO (DPU3MUECKYIO
BEJIMYMHY C JPYTUMHU BEJIMYUHAMU;

OMHUCHIBATh W3yUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, HUCIONB3Ys (u3nueckue
BEJIMYUHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI M YacTOTa CBETA, DHEPIHUsS U
UMITYJbC (POTOHA, Mepuoj TMOoJIypacraja, SHEPrusi CBS3M aTOMHBIX sJiep, MPU ONMUCAHUU
MPaBUJIBHO TPAKTOBATh (DU3UYECKUU CMBICI HCIOJIB3YEMBIX BEJIUYMH, UX O0O3HAUYECHUS U
€JIMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3NYECKYIO BEJIMYUHY C IPYTUMU
BEJIMYMHAMH, BBIUUCIIATH 3HaUCHUE (PU3NUECKON BEITUYUHBI;

aHAJTM3UPOBATh (DU3NYECKHUE MPOIECCHl U SBJICHUS, UCTIONB3Ysl (PU3UUECKUE 3aKOHBI U
OPUHIUIIBL 3aKOH OMa, 3aKOHBI TIOCJIEIOBATEIBHOTO MW TMapauIeIbHOTO COCJAUHEHUS
IPOBOJIHUKOB, 3akoH Jxoyns—JIeHia, 3aKkoH d3JIEKTPOMArHUTHOW WHIYKIHUH, 3aKOH
PSMOJIMHEHHOTO pacIpOCTPaHEHHUS CBETA, 3aKOHBI OTPAXKECHUS CBETA, 3aKOHBI MPEIIOMIICHUS
cBeTa, ypaBHeHHe OiHmTeHHA 1 ¢doTodPdexTa, 3aKOH COXpAHCHHUS SHEPrUH, 3aKOH
COXpaHEHHSI HMMITYJIbCA, 3aKOH COXPAHCHHUS JJICKTPUUYECKOrO 3apsja, 3aKOH COXpaHEHUs
MacCOBOI'0 YMCJIa, MOCTYNaThl bopa, 3aKOH pagrOaKTHBHOTO pacliajia, Mpu STOM pas3inyaTh
CJIOBECHYIO ()OPMYJIUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE U YCIOBUS (TPAHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OTIpEJIENISITh HAMIPaBJICHUE BEKTOPAa MHAYKIIMM MarHUTHOTO TOJISI TPOBOJTHUKA C TOKOM,
cwiibl Amrmiepa u cuiibl JlopeHiia;

CTPOUTh U OIKCHIBATh H300paKEHUE, CO3J]aBa€MO€ IIJIOCKUM 3€pKajIoM, TOHKOU
JIMH30M;

BBITIOJHATh KCIEPUMEHTHI MO0 UCCIENOBAHUIO (DU3MYECKUX SIBICHHN M IPOIECCOB C
UCIIOJIb30BAaHUEM TMPSIMBIX M KOCBEHHBIX HW3MEPEHUW: TpH ITOM  (OPMYITHPOBATH
npoOjeMy/3agady W THUIIOTE3y Yy4eOHOro JKCIIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
NPEITI0)KEHHOTO 000PY/I0BaHUs, TPOBOJUTH OMBIT U (POPMYITHPOBATH BHIBOIBI;

OCYIIECTBIISITHh NPSIMbIe U KOCBEHHBIC H3MEpPEHHUS (U3MYECKUX BEIMYHMH, MPU ITOM
BBIOMPATh ONTHUMAIBHBIA CIIOCOO M3MEPEHUS W UCIOJIb30BaTh M3BECTHBIE METOJbI OIEHKH
MOIPELTHOCTEN U3MEPEHU;

MCCJIEeIOBAaTh 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH C MCIOJIB30BAHHEM MPSIMBIX
W3MEPEHUIi: TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH PE3YIbTATHI MOTYyUYCHHON
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHUAE TaONHI] U TpaduUKOB, JelaThb BBIBOABI IO
pe3yabTaTaM HCCIEeI0BaHUS;

co0JIo1aTh MpaBuiia 0€30MaCHOr0 TpyJa MpU MPOBEAECHUU HMCCIEAOBAaHUN B paMKax
y4e0HOTO DJKCIEPUMEHTa, Y4eOHO-UCCIIENOBATEIbCKON W TPOCKTHOW NEATEITLHOCTH C
MCITOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB U Ta0OPaTOPHOTO 000OPYI0OBAHHS,

pemaTh pacu€THbIE 3a/laud C SIBHO 3aJaHHOM (U3UYECKOM MOJAENbI0, HCIOJIb3YS
du3nyeckue 3aKOHbl M TMPUHIMUIBL, HAa OCHOBE aHajlu3a YCJIOBUS 3a/laud BbIOMpaTh
(GU3UYECKYI0 MOJIEIb, BBIICIATh (PU3UUECKUE BEIUUYUHBI U (POPMYIIbl, HEOOXOAUMBIE HJisl €€



pelIeHMs, TMPOBOAUTH pPACUYEThl W OIEHWBATH PEATBHOCTh TOJYYCHHOTO 3HAYCHHUS
(bu3MYeCKON BEJIMUMHBIL;

peraTh KaueCTBEHHBIC 3a7]a4M: BHICTPAMBATh JIOTHYCCKH HEMPOTHBOPEUNBYIO IETIOUYKY
pacCcyXIeHUH C OMOPON Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUCCKHUE SBIICHUS;

WCIIOJIB30BaTh TPH PEIMICHWH Y4YeOHBIX 3a]ad COBpPEMEHHbIC HH()OPMAIMOHHBIC
TEXHOJIOTUH JJIA TTOUCKA, CTPYKTYpUPOBAHUS, HHTSPIIPETAIIMN U TIPEICTABICHUS YIeOHOH |
HAyYHO-TIOMYJISIPHOW WH(OPMAIUU, TIOJYYCHHONW U3 Pa3IUYHBIX MCTOYHUKOB, KPUTHYCCKH
aHAJIM3UPOBATH MOJIyIaeMyI0 HHPOPMAIHIO;

OOBSCHATh TPHUHIMIBI JEHCTBUS MAIIWMH, TPHOOPOB M TEXHUYECKUX YCTPOUCTB,
pa3auvaTh YCIOBHS MX 0€30MaCHOTO UCIIOJIBb30BaHUS B TTIOBCEHCBHOM JKU3HH;

NIPUBOJUTH MPUMEPHI BKJIaIa POCCUHUCKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE
HayKH, B 00BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TCOPETUYCCKUE 3HAHUA TO (U3WKE B TOBCEAHCBHOW KU3HU IS
oOecrieueHus1 0€30MACHOCTH TPU OOPAIEHNUHN ¢ MPUOOPAMU U TEXHHYCCKUMHU YCTPONUCTBAMU,
JUISL COXPAaHCHHsSI 370pOBbS M COOJIOJCHUS HOPM 3KOJIOTHYECKOT'O TIIOBEJICHHS B
OKpY’KaroIei cpene;

paboTaTh B TPYIIE C BBITOJHCHHUEM Pa3JIMUHBIX COIMAIBHBIX POJICH, IJIaHUPOBATH
paboTy TPy, pallMOHAIBHO pacHpeesaTh 00S3aHHOCTH U IJIAaHUPOBATH JICATECILHOCTH B
HECTaH/JAPTHBIX CUTYAIUAX, aJICKBATHO OICHUBATH BKJIAJ KaKIOTO U3 YYACTHHKOB TPYIIIILI B
peleHre paccMaTpUBaeMoi mpoOIeMBbl.



TEMATHUYECKOE IIVIAHUPOBAHHE!

depepanbHan paboyas nporpamma | Pusmka. 10—11 knaccol (6a3osbii

10 KJZIACC
HaumenoBaunue
Ne KomnnuecTtBo OCHOBHBIE BUBI JEATEILHOCTH
pas3aenoB U TEM [IporpammHoe conepxanue
n/m 4acoB oOy4arommxcs

y4eOHOro npeameTa

Pa3nen 1. ®u3nka u MeTOIbI HAYYHOT O O3HAHUS

1.1 | ®usuka u MeTOIBI 2 dusnka — Hayka 0 IpUpoJIe. W3ydyeHune HaydHBIX (SMITMPUYCCKHUX U
HAYYHOTO ITO3HAHMSI Hay4Hble METO/TIBI TO3HAHUS TEOPETUYECKUX ) METOJIOB TIO3HAHUS
OKpY’KaroIIero Mupa. OKPY’KaroIIero Mupa.
Pounb skciepuMeHTa U Teopun OOcCyXxaeHUE TPAHMI] IPUMEHUMOCTH
B IPOIIECCE TIO3HAHUS TIPUPO/IBL. (bU3HYECKMX 3aKOHOB U TCOPHH.
DKCHEPUMEHT B (PU3HKE. PaGoTa B rpyrie 1o moaroToBKe
MopenupoBaHue pU3NIECKUX KOPOTKHX COOOIICHU O POJTN B MECTe
SIBJICHUH U TipolieccoB. Hayunbie (bU3KMKY B HAYKE U B MIPAKTUYECKON
runore3bl. OU3nyeckue 3aKOHBI U NEeSTEHbHOCTH JTIOJIEH.
Teopuu. [ paHUIBI IPUMEHUMOCTHU JleMoHCTpalys aHaJIOTOBbIX U
dbusnuecknx 3aKoHOB. [IpuHIUI 1M (POBBIX U3MEPUTEIBHBIX MPUOOPOB,
COOTBETCTBHSI. KOMIIBIOTEPHBIX JAaTYUKOB.
Poaw u Mecto ¢pusuku OcBoeHHE OCHOBHBIX MPUEMOB pabOTHI
B () OpMUPOBAHUHU COBPEMEHHOM ¢ Qg poBoit 1aboparopueii mo pusznke
Hay4YHOM KapTUHBI MUPA,
B [IPAKTUIECKOMN JIESITEITHbHOCTH JIIOCH
Uroro no pazgeny 2
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Pa3gea 2. Mexanuka

depepanbHan paboyas nporpamma | Pusmka. 10—11 knaccol (6a3osbii

2.1

Kunemartuka

MexaHU4eCKOe TBUKEHUE.
OTHOCHUTENBHOCTh MEXAaHUYECKOTO
nBmxkenus. CucreMa oTcuéTa.
Tpaekropus.

[lepemernienue, CKOpoCcTh (CpeaHsis
CKOPOCTh, MTHOBEHHAsI CKOPOCTb) U
YCKOPEHUE MAaTEPUaAIbHONW TOUKH,
UX MPOEKIIMU HA OCH CUCTEMBI
KoopauHat. CloxeHue
MEPEMEIICHUMN U CIIOXKECHHUE
CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE
NPSAMOJIMHENHOE ABUKEHHUE.
I'paduxu 3aBECUMOCTH KOOPIUHAT,
CKOPOCTH, YCKOPEHHUS, ITyTH U
NepeEMEIECHUS] MaTEPUAIBHOW TOUKU
OT BPEMEHMU.

CBoOoaHOE maienne. Y CKOpeHue
CBOOOIHOTO TTaJIEHUS.
KpuBonuHeHoOe BUKEHUE.
JIBr>KeHrE MaTepUAIbHON TOUKH
10 OKPY>KHOCTH C MIOCTOSIHHOU T10
MOJIYJIFO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JINHEWHAS! CKOPOCTb.
[lepuoa u yactora oOpalieHusl.
LleHTpOoCTpEMUTEIBHOE YCKOPEHHUE.
TexHnueckne ycTpoucTBa U

[TpoBeneHne SKCIIEpUMEHTA: U3YICHHE
HEPABHOMEPHOTO JBUIKEHUS C ETHIO
OTIpEICIICHUS] MTHOBEHHOH CKOPOCTH;
WCCJICIOBAHUE COOTHOIICHHS MEXTY
My TSIMH, TIPOHICHHBIMU TEJIOM

3a TIOCJIe/IOBATEIIbHBIC PABHBIC
MIPOMEKYTKH BPEMEHU TIPH
PaBHOYCKOPEHHOM JIBHKCHHUH

C HaYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO;
U3YyYCHHE JIBVOKCHUS IIIApUKA B BA3KOM
KUIKOCTH;, M3yYCHHUE JIBIKCHUS TeJa,
OpOIIEHHOT'O TOPU30HTATBHO.
OObsicHEeHHE OCHOBHBIX IMPUHITUTIOB
JENUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: CIUJAOMETP, IIEMTHbIE U
pEeMEHHBIE Tiepelauul ABIKESHUS; 1
yCJIOBHH UX 6€3011acCHOTO
UCIIOJIb30BaHUS B TIOBCETHEBHOM
KU3HU.

Pemenue pacu€THbIX 3374 C SBHO
3a1aHHOMN (PU3UYECKON MOJCITBIO

C UCTIOJIH30BAHUEM OCHOBHBIX (POpMYIT
KUHEMAaTHUKHU.

[TocTpoenue u ananus rpaguKkoB
3aBUCHUMOCTEH KMHEMATHYECKHX
BEJIMYHMH OT BPEMEHU

JUTSI pPABHOMEPHOTO
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npaKkTHUIecKoe HApiifererife:2001an npd
CIIMAOMCECTP, ABMKCHHUEC CHAPAI0B,
LICIIHBbIE U PEMEHHBIE IIEpeaayn

HPABHO FEROPEHIHOrS HpEMoiifaeHIOro
JBHKCHMSL.

Pacno3naBanue Gpuznueckux siBICHUI
B y4€OHBIX ONBITAX U OKpYyXKarouiei
YKU3HU: PABHOMEPHOE U
PABHOYCKOPEHHOE MPSIMOJIMHENHOE
JBU)KEHUE, CBOOOIHOE MAJICHUE Tell,
JBUKEHHE TIO OKPYKHOCTH.

OnurcaHre MEXaHUYECKOTO JIBUXKEHUS
C UCTOJb30BaHUEM (PU3NYECKUX
BEJIMYMH: KOOPAUHATA, IyTh,
IIEPEMEILEHHUE, CKOPOCTh, YCKOPEHUE.
PaboTa B rpynmnax rnpu miaHMpOBaHUH,
IIPOBEACHUU U UHTEPIIPETALUU
pPEe3yIbTaTOB OIBITOB U aHAJIN3E
JOTIOJIHUTEIIBHBIX UICTOYHUKOB
UH(pOpMAIUH 110 TEME

2.2

JIlnHamuka

[TpuHIUIT OTHOCUTEIBLHOCTH
lNamunes. [lepsoiid 3akoH HeroTOHa.
HNueprmanbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [Tpuniun
CyIepno3uluM CHl. Bropoii 3aKkoH
HproToHa /11 MaTepuaabHON TOUYKHU.
Tperuii 3akoH HproTona

JUUT MaTePUATIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TSITOTEHHSI.
Cuna tsxectu. IlepBas
KOCMUYECKask CKOPOCTb.

CpaBHeHHE MacC B3aUMOJICHCTBYIOITUX
TeN.

N3y4yenune 3aBUCUMOCTH CHIIBI
YIPYTOCTH OT Je(pOopMaIliu; CpaBHEHUE
CWJI TPEHUS MOKOS, KAaUeHUS U
CKOJIbKEHUS.

OObsicHEeHNE HEBECOMOCTH.
[IpoBeneHue FKCIIEPUMEHTA:
HCCIIEIOBAaHUE 3aBUCUMOCTH CHUJI
YOPYTrOCTH, BOBHUKAIOIIUX B MPYKUHE
U pE3MHOBOM 00pa3slie, OT UX
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Cuna ynpyroctie/Barom FPyrado4as npg
Bec Tena.

Tpenue. Bunsl Tpenus (mokosl,
CKOJILXKEHUSI, KAUEHUS ).

Cuna tpenusa. Cyxoe TpeHue.
Cuna TpeHus CKOJBXECHUS U CUJIa
Tpenus nokos. Koagduuuent
TpeHusi. Cuia COnpoTUBIICHUS
MpY JBH>KEHUHU TEJIa B AKUJIKOCTHU
WJIU Ta3e.

[ToctynaTtenbHOE M BpalllaTeibHOE
JBIDKEHHE aOCOJIFOTHO TBEPIOTO
Tena.

MOMEHT CHJIbI OTHOCUTEIBHO OCH
Bpaienus. [linedo cuiel. YcemoBus
paBHOBECHS TBEPAOIO Tea.
TexHu4yeckue yCTporucTBa U
IIPAKTUYECKOE IPUMEHECHUE:
MOJIIUITHUKH, IBUKECHUE
VCKYCCTBEHHBIX CIIyTHUKOB

"Re(OpMATaT 3 Yae e HBndReHis
Opycka 10 HaKJIOHHOH TIOCKOCTH;
WCCIIEOBAHNE YCIIOBUI PABHOBECUS
TBEPJOIO Teja, UMEIOLIETO OCh
BpAILICHUSL.

OOBsicHeHHe 0cOOeHHOCTEN
PaBHOMEPHOI'O U PaBHOYCKOPEHHOTO
MPSMOJIMHEMHOTO ABUXKECHUS,
CBOOOJIHOTO MAJICHUS TeJ, TBIKCHUS
10 OKPY’KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKk0Ha BCEMUPHOTO
TATOTCHMUS.

OOBsICHEHHE OCHOBHBIX MPUHITUIIOB
JNEUCTBUS OAIUITHUKOB U UX
IIPAKTUYECKOTO IIPUMEHEHHS.

OOBsIcHEeHNE ABHIKCHUS NUCKYCCTBCHHBIX

CIIyTHHUKOB.
Pemenue pacu€THbIX 3a7a4 C SBHO
3a1aHHOM (PU3UYECKON MOJCITBIO

C UCITIOJIB30BaHHUECM OCHOBHBIX 3aKOHOB

U GOpMyIT TMHAMHUKH.
PacrioznaBanue pu3ndecKux sSBICHUN
B Y4E€OHBIX OTIBITaX M OKPY>KAIOIICH

KU3HW: HHCPIHA, BSaHMOHeﬁCTBHe TCJI.

AHanu3 GU3NYECKUX MPOILIECCOB U

SIBIICHUM C UCITOJb30BaHUEM 3aKOHOB U

IMPUHOUIIOB: 3aKOH BCCMHUPHOI'O
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PenepansHan paboyan npdrpgyren a2 IFE 1T saRotl HitoroHa,
HpI/IHHI/IH CyHepHOSI/IHI/II/I CHII, HpI/IHI_II/IH
paBHOHpaBHOCTI/I I/IHepHI/IaJIBHBIX
CHUCTEM OTCUETA

3aKOHbBI COXpaHEHUS B 6
MEXaHUKe

NMnynec MaTtepuanbHONU TOYKU IIpoBeneHue SKCIEPpUMEHTA: U3YYEHUE
(Tenma), cucTeMbl MaTepUATIBHBIX a0COJIFOTHO HEYIIPYTOro yjapa
To4eK. IMITyJIbC CUJTBI U U3MEHEHHE | C IIOMOIIBIO IBYX OJAMHAKOBBIX
UMITyJIbCa TeJa. 3aKOH COXPAHECHUSI | HUTSHBIX MasTHUKOB; UCCIIEOBAHHE

HUMITYJIbCA. PeaktuBHOE ABHKCHHC. CBi3HU pa6OTBI CHJIBI C UBMCHCHHUECM

Pabota cuibl. MOITHOCTD CHJIBI.
Kunernueckas sHeprusg
MarepuaiabHOi Touku. Teopema
00 U3MECHEHUU KUHETHYECKON
SHEPIuHu.

[ToTeHunanbHas SHEPTUS.
[ToTeHunanbHas 3HEPrUs yupyro
neopMUPOBAHHOMN MPY>KUHBI.
[ToTeHunanbHas SHEPrUs Tena
BOJIM3U TOBEPXHOCTH 3E€MJTH.
IloTrennnaneHBIE U
HEMOTEHIMabHbIE CUIbL. CBS3b
paboOThI HEMOTEHITUATBHBIX CHJT
C U3MEHEHNEM MEXaHUYECKOU
SHEPTUH CUCTEMBI TeJl. 3aKOH
COXPAHEHHS] MEXaHUYECKOU
DHEPIUMU.

Yupyrue u Heynpyrue

MEXaHHYECKOW SHEPTHH Tella

Ha TIPUMEPE PACTSHKCHUS PE3UHOBOTO
KIyTa.

Orenka aOCOFOTHBIX B OTHOCUTEIIBHBIX
MOTPENIHOCTEN U3MEpPEeHU (PU3NIECKUX
BEJIMYMH.

Pemenue pacu€THbIX 337124 ¢ SBHO
3a1aHHOM (PU3UYECKON MOJCITBIO

C UCTIOJIb30BAHNEM OCHOBHBIX 3aKOHOB
U GOpMyIJT TMHAMHUKYU U 3aKOHOB
COXpaHCHHUS.

Pemenue xauecTBEHHBIX 33124

C OIOPOY HA U3YUYEHHBIE B pa3jese
«MexaHuKa» 3aKOHBI, 3aKOHOMEPHOCTH
U GU3UYECKHE SBICHUS.

Onucanue MEXaHMYECKOTO JIBIKESHHUS C
UCIIOJIb30BaHNEM (PU3NUECKUX BEITHUNH:
UMITYJIBC T€JTa, KHHETHYECKast YHEPT U,
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CTOHKHOBeHHHfDeAepaanaﬂ pa6oqaﬂ npdg
TexHu4YecKue yCTpoucTBa U
IIPAKTUYECKOE IIPUMEHEHUE:
BOJIOMET, KONED, NPYKUHHBIN
IIACTOJIET, IBUKECHUE PAKET

TefeHLMAN I SHEpriia SMeXannte¢Kkas
paboTa, MEXaHHYECKas MOIIIHOCTb.
AHanu3 pusznyeckux NpoueccoB U
ABJICHUH C UCTIOJIb30BAHMEM 3aKOHA
COXpaHEHUsI MEXaHUYECKOM SHEPTHUH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OOBsiCHEHHE OCHOBHBIX MTPUHIIUIIOB
JEUCTBUS U MIPAKTUYECKOTO
MPUMEHEHHS TEXHUUECKUX YCTPOUCTB,
TaKUX Kak: BOJAOMET, KONED,
PY>KUHHBIA MMUCTOJIET.

OOBsiICHEHHE ABUKEHUS PAKET C OMOPOM
Ha M3y4YeHHbIC (PU3NUECKUEe BETUUNHBI U
3aKOHbI MEXAHUKH.

Hcnonp30BaHue Mpu NOATOTOBKE
COOOIIIEHHI 0 TPUMEHEHUH 3aKOHOB
MEXaHUKHU COBPEMEHHBIX
WH(GOPMAIIMOHHBIX TEXHOJIOTHM JIJIst
MOMCKA, CTPYKTYPUPOBAHUS,
MHTEPIPETALUU U MPECTABICHUS
uH(pOpMAaIH, KPUTHYECKUI aHAIIN3
nosrygaeMoi nHpopmaIu

[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
VICCIIEIOBAaHNN 3aBUCUMOCTEN
(bu3HUeCKNX BETUYHH, POBEPKA
MPEAJIOKEHHBIX TUIIOTES

Uroro no pazneny

18
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Pa3nen 3. MoJiekyasipaasi pu3nka u TepMOAMHAMHUKA

depepanbHan paboyas nporpamma | Pusmka. 10—11 knaccol (6a3osbii

3.1

OcHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUHU

9

OCHOBHBIE TTOTOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOU
TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoyHOBCKOE nBUXEHHUE.
Huddys3usa. Xapakrep ABUKEHUS U
B3aMMOJICHCTBUS YACTHUI] BEILIECTBA.
Mojenu cTpoeHus ra3os,
JKUJIKOCTEN U TBEPIBIX TEN U
00BsICHEHHE CBOMCTB BEII[ECTBA

Ha OCHOBE 3TUX MoJeie. Macca u
pa3Mepsbl MoJiekysl. KonndectBo
Bemiectna. [loctostHHast ABoraapo.
TennoBoe paBHOBECHE.
Temmepatypa u €€ usmepeHue.
[ITxana Temnepatyp Llenbcus.
Moenb neaasHOI0 rasa.
OCHOBHOE ypaBHEHUE
MOJICKYJISIPHO-KUHETUYECKOU
TEOPHUH UACATBHOrO Ta3a.
AOcomoTHas TeMIiepaTypa Kak Mepa
CpeHEeW KHHETUYECKON DHEPrUun
TEIUIOBOT'O JBWKECHUS YaCTHUI] rasa.
[IIxanma remnepatyp KenbBuHa.
['a30BbIC 3aKOHBI. Y paBHEHUE
MenneneeBa—KnaneipoHna.

3akoH JlanbToHa. M30ompoieccsl

IIpoBenenue dKCIIepUMEHTA:
OIIPEEIIEHNE MACChl BO3/1yXa
B KJIJACCHOM KOMHATE Ha OCHOBE

u3MepeHuit 00bEMa KOMHATHI, JaBJICHUS

Y TEMIIEPATYpPbI BO3yXa B HEH;
UCCIIENOBAHNE 3aBUCUMOCTH MEXKAY

mapamMeTpaMu COCTOAHUA PA3PCIKCHHOTO

rasa.

Onenka abCOIIOTHBIX U OTHOCUTENIbHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3UUECKUX

BEJINYMH.
OOBsiCHEHHE OCHOBHBIX MTPUHIIUIIOB
NENUCTBUM TepMOMeTpa 1 0apoMeTpa
yCIIOBUM WX 0€3011acHOT0
UCIIOJIb30BAHUS B IOBCETHEBHOM
KU3HU.

Pacno3naBanmne pu3M4eCKUX SBICHUN
B y4€OHBIX OMBITAX M OKpYXKarouiei
KU3HU: TudPy3us, OpOyHOBCKOE
JBUKEHHE.

OnucaHne TETUIOBBIX SIBIICHUM

C UCTIOTh30BaHUEM (DU3UIECKUX

BEJINYMH: JABJICHUE ra3a, TeMIeparypa,

CpCAHAA KHHCTUYICCKAA SHCPIuA
XdO0THYCCKOI'0 IBMKCHUA MOJICKYII,
CPCAHCKBAaApAaTHUIHAA CKOPOCTb
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B M/ICAIBHOM &5 €PI0LTOMHHEING 1P
KOJIMYECTBOM BEILIECTBA.
I'paduueckoe npeacraBieHue
U30IPOLECCOB: U30TEPMA, U30X0Pa,
uzo0apa.

TexHuueckue ycTpoucTsa U
PAKTUYECKOE MPUMEHEHHUE:
TepMOMETp, OapoMeTp

Fpm\ﬂl@ﬁ}hﬂ?msma. 10-11 knacchbi (ba3oBbil

AHanu3 puznyeckux npoueccoB U
SIBJICHUM ¢ ucnonb3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBA3U CpEAHEN
KUHETUYECKOW SHEPTUU TEIIOBOTO
JIBIDKCHUST MOJIEKYJT C a0COJIFOTHOM
TEMIIEpATypOH.

Pemenne pacu€THbIX 3a1a4 ¢ ABHO
3aIaHHOM (PU3MUECKON MOJICIIbIO

C UCIIOJIb30BAHUEM OCHOBHBIX
nonoxennit MKT, 3akoHoB u hpopmyn
MOJIEKYJISIpHOU (PU3UKH.

Pabota B rpynmnax npu rnjiaHUpOBaHUH,
IIPOBEJICHUU U UHTEPIIPETALIUU
pEe3yJIbTATOB ONBITOB U aHAJIN3E
JIOITOJTHUTEIIBHBIX HCTOYHUKOB
uH(popMaImu Mo TeMe

3.2

OCHOBBI
TEPMOJIUHAMUKH

10

TepMmoanHamMuueckas CucTema.
BHyTpeHHss sHEpTUA
TEPMOJIMHAMUYECKONU CUCTEMBI U
CIocoObI €€ N3MEHEHHUS.
KonngecTBo TeTuIoTH M pabdora.
BHyTpeHHss sHEprUst 0OJHOATOMHOIO
HeaIbHOTO ra3a. Buasl
TEIUIONEPEIauM: TEIIONPOBOIHOCTb,
KOHBEKIIUA, U3JTyUYCHHUE. Y JeJIbHas

TEIUIOEMKOCTD BEIIIECTBA.

[IpoBeneHne SKCIEPUMEHTA: U3MEPEHHE
yAEJIbHOM TETIOEMKOCTH BEILIECTBA.
OreHka aOCOIOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEPEHUIN (DU3NIECKUX
BEJINYUH.

N3yuenne Mojesnei napoBoil TypOUHBI,
JIBUTaTesisi BHYyTPEHHETO CrOpaHusl,
PEaKTUBHOIO JIBUTATEIIA.

OOBsicCHeHHE NPUHIIUIIOB ACHCTBUS U
yCJIOBUI 0€301aCHOT0 UCIIOIb30BAHUS
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KonuuecTBo Tehgrsis >Han paboqasn npg
pH TeIuIonepeaye.

[TonsiTre 06 agnabaTHOM MpoIecce.
[IepBeIil 3aKOH TEPMOAMHAMUKH.
[IprMmeHeHue nepBoro 3akoHa
TEPMOJANHAMUKH K U30IMPOIIECCAM.
I'paduueckas untepnperarus
paboThI raza.

Bropoii 3akoH TepMOJIUHAMUKH.
Heob6paTumocTs nporieccon

B IIPUPO/IEC.

Tennossie MamuHbL. [IpuHIHATBL
JEUCTBHS TEIJIOBBIX MAIIIHH.
[IpeoGpazoBanus sHEpTrUU

B TEIJIOBBIX MAllIMHAX.
KoaddunmenT monesHoro neucTrus
TETIOBOM MAIIIMHBI.

Hukn Kapuo u ero xoadduiiueHt
IIOJIC3HOT'O JENUCTBUSL.
DKOJOTUYECKHUE MPOOIIEMbI
TEIJIO3HEPTreTUKHU.

TexHnueckue ycTporucTBa U
NPaKTUYECKOE IPUMEHEHHUE:
JBUTaTENb BHYTPEHHErO CrOPaHMUS,
OBITOBOM XOJIOAMIBHUK,

KOHIULIMOHED

"BAtOBC e AHEBHOMI SRIBHACABIATEIRP
BHYTPEHHETO CrOpaHusi, OLITOBOTO
XOJIOJIWJIbHUKA, KOHIUIIMOHEPA.
Onucanve CBOMCTB TEN U TEIIOBBIX
SABJICHUM C UCIIOJIb30BAHUEM
(bu3HUECKUX BEJIMYMH: JIaBJICHUE ra3a,
TeMneparypa, KOJIMu4eCTBO TEILIOTHI,
BHYTPEHHSSI dHEpTUsi, paboTa rasa.
Pemenne pacu€THbIX 3a1a4 ¢ ABHO
3aIaHHOM (PU3MUECKOIN MOJIEIIbIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 HopMyIT MOJIEKYJISIPHON (DU3UKH U
TEPMOJIUHAMUKH.

Peuienue kauecTBEHHBIX 3a1a4

C OIIOPOY HA U3YUYEHHBIE B pa3eie
«MonexynspHas pusuka u
TEPMOJIMHAMHUKA) 3aKOHBI,
3aKOHOMEPHOCTH U (pU3UIEeCKue
SIBJICHUSL.

Pabota B rpynmnax npu aHanuse
JIOITOJTHUTEIIBHBIX HICTOYHUKOB
uH(pOpMAIIH TI0 TEME
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3.3

ArperarHsie
COCTOSIHUS BEILECTBA.
@da30BbIC IEPEXOABI

[TapooOpa3zoBafiiesn KoHARHEanIHL. 1P
Hcnapenue u KuneHue.
AOCOIIOTHASI 1 OTHOCUTEIIbHAS
BJIA)KHOCTh BO31yXa. HachIeHHbIN
nap. Y iejibHas TeIiora
napooOpa3zoBaHusi. 3aBUCUMOCTh
TeMIEPATypbl KUTICHUS OT JABJICHUSI.
Trépnoe teno. Kpucrannmueckue u
amop(dHbie Tena. AHM30TPOIHS
CBOMCTB KpHUCTauIoB. JKuakue
Kpuctaiibl. COBpeMEHHBIE
Marepuaibl. [lnaBnenne n
KpUcCTaJUIM3alus. Y AesbHas TEIUIOTa
wiaBnenus. CyOmumanus.
VYpaBHeHuUE TEMI0BOro OanaHca.
TexHuyeckue yCTporucTBa U
IIPAKTUYECKOE TPUMEHEHHUE:
TUTPOMETP U IICUXPOMETD,
KQJIOPUMETP, TEXHOJIOTUH
IIOJIyYEHUSI COBPEMEHHBIX
MaTepuaioB, B TOM YUCIIE
HaHOMAaTEpHUaJIOB,

Y HAHOTEXHOJIOTUU

TPiosenéiiie skéepurienia Eiepeune
OTHOCUTEIBHOM BJIAXXHOCTH BO3/1yXa.
OrneHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUIN (PU3UUECKUX
BEJINYMH.

N3ydeHue CBOMCTB HACBIILIEHHBIX
napoB, CocoO0B U3MEPEHUSI
BJIAXKHOCTH

Hab6nronenue kumenus npu
MOHW)KEHHOM J]aBJICHUU, HArPEBAHUS

Y IJIaBJICHUS KPUCTAILIMYECKOTO
BEILIECTBA.

OOBsiICHEHHE IPUHITUTIOB JIEUCTBUS U
yCIIOBUI 0€30MacHOr0 UCIIOJIb30BaHUS

B [IOBCEIHEBHOM KU3HU THTPOMETPA,
IICUXPOMETPA, KaJOPUMETPA.

N3yyeHune TeXHOIOTUH MOJTYyUYECHUS
COBPEMEHHBIX MATEPHUAJIOB, B TOM YHUCJIE
HaHOMAaTepHUaJoB.

Pelrenne pacu€THbIX 3a7a4 C SIBHO
3a1aHHON (PU3UYECKON MOJCITBIO

C UCITOJIb30BaHUEM YPABHECHUS
TEIJIOBOTO OajaHca.

Peuienne kauyeCTBEHHBIX 3a/1a4

C OMOPOW HAa U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKHUE
SABJIEHUS TI0 TEME.
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depnepanbHana paboyasn npd

"PakiTesHARAN Te Prsiteeiux aBinShmii
B y4€OHBIX ONBITAX U OKpYXKarouei
KHU3HU: I[e(bopMauH;I TBEPABIX TEJL,
Harp€BaHUC U OXJIAXKICHUEC TCII,
HN3MCHCHHEC arpCraTHbIX COCTOSIHUH
BeIICCTBA U 00BsACHEHNE UX HAa OCHOBE
3aKOHOB U (hOPMYJI MOJIEKYJISIPHON
(du3nKH.

Hcnonb3oBanue nHGOPMAMOHHBIX
TEXHOJIOTUH JJI ITIOUCKaA,
CTPYKTYPHUPOBAHUA, HHTCPIIPCTAINN U
npecTaBieHus nHpopMaIuu mpu
IIOJATOTOBKE COOOIIEHHUI O NIPpUMEHEHUU
3aKOHOB MOJICKYJISIPHOUN (DU3UKHU U
TCPMOINHAMHUKHN B TCXHUKC

U TEXHOJIOTUAX

Hroro o paznemny 24
Paznen 4. DiekTpoanHaAMHUKA
4.1 | DnexTpocTaThka 10 DnexTpuzanus Ten. Jnekrpudeckuii | [IpoBeaeHue sKCIIEpUMEHTA: U3MEPEHHUE

3apsan. JlBa BUIA 3NEKTPUUECKUX
3apsaaoB. [IpoBonHuKY,
JIUBJICKTPUKU U MTOJTYIPOBOJHUKHU.
3aKOH COXpaHEHHUsI PTEKTPUUECKOTO
3apsa.

BzaumopericTBue 3aps10B. 3aKoH
Kynona. ToueuHbll 251€KTpUYECKHUI

3apsil. DIAEKTPUUYECKOE TOJIE.

ANEKTPOEMKOCTH KOHAEHCATOPA.
Ornenka aOCOMOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEPEHHUI (DU3UIECKUX
BEJINYMH.

N3y4eHne NpuHIUIIOB AEUCTBUSA
AIEKTPOCKOIA, 3JIEKTPOMETA,
KOHJIEHCATOpa.

N3ydeHne NpuHIUITOB JEUCTBUS
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Hanpsox€HHOCTH SABRTPIFISCIOTE7 P

nons. [IpuHiun cynepno3uiuu
AJIEKTPUYECKUX TToJIen. JInnuum
HaIPsHKEHHOCTU JJIEKTPUUECKOTO
OIS,

PaboTa cui 3aeKkTpocTaTu4ecKoro
noJia. Ilorenmnuan. Pa3Hocth
noTeHuuanoB. [IpoBogHuKYN 1
JADJICKTPUKU B
3IEKTPOCTATUYECKOM TOJIE.
JvsnekTpuyeckas MpOHUIIAEMOCTb.
OnektpoémkocTh. Konnencarop.
DIEKTPOEMKOCTD IIIIOCKOTO
KOHJIEHCAaTOpa. DHEPrus
3apsKEHHOI'0 KOHJIEHCATopa.
TexHuyeckue yCcTporucTBa U
IIPAKTUYECKOE TPUMEHEHHUE:
AJIIEKTPOCKOIL, SIIEKTPOMETD,
AIEKTPOCTATHYECKAS 3aIlNTA,
3a3eMJICHHUE AJIEKTPOITPHUOOPOB,
KOHJIEHCATOP, KOIMMMPOBAJIbHBIN
arnrmapar, CTpyWHbIN IIPUHTED

HNETOBHN GesoHacHOrY FipiNie e
B [IPAKTUYECKOM JKU3HU,
KOIAPOBAJILHOI'O aIllapara, CTPYWHOTo
MIPUHTEPA.

Paccmotpenue puznueckux OCHOBaHUM
AJIEKTPOCTATUYECKOU 3AIIUTHI U
3a3eMJICHHS 3JIEKTPOIPUOOPOB.
Pemenne pacu€THbIX 3a1a4 ¢ ABHO
3aIaHHOM (PU3MUECKOIN MOJIECTIbIO

C HCTOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GOpMYIT PJIEKTPOCTATUKH.

PelieHne kauyeCTBEHHBIX 3a/1a4

C OIOPO HA U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKHE
SIBJICHUSI DJIEKTPOCTATUKH.
PacrioznaBanue pusndyeckux sBIeHUN
B y4€OHBIX OMBITAX M OKpYyXKarouiei
JKA3HU: DJICKTPU3ALUS TeT,
B3aMMO/ICHCTBHE 3aps/IOB U OOBSICHEHUE
UX Ha OCHOBE 3aKOHOB M (hOpMYJT
DIEKTPOCTATUKH.

Onucanue N3y4eHHbIX CBOICTB
BEILIECTBA U 3JICKTPUUYECKUX SIBIICHUI

C UCIOJIb30BaHHEM (PU3UUECKUX
BEJIMYMH: 3JIEKTPUYECKUH 3apsi,
HaNpsHKEHHOCTD SJIEKTPUYECKOTO MOJIS,
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depnepanbHana paboyasn npd

HOPERIMAS PasHOCTh O TEHIGIEI6B)
DJIEKTPOEMKOCTB.

Ananu3 pU3n4YeCcKuX MpoLecCcoB U
SABJICHUM C UCIIOJIb30BAHUEM
(U3HUECKUX 3aKOHOB: 3aKOHA
COXpaHEHHUsI DJIEKTPUUYECKOTO0 3apsa,
3akoHa Kynona.

Pabora B rpymnmax npu aHanuze
JIOTIOJIHUTEJIBHBIX UCTOYHUKOB
uH(pOpMAaIMH U TOATOTOBKE COOOIIEHUN
O MIPOSIBJIEHUH 3aKOHOB AJIEKTPOCTATUKH
B OKpY’Karolen )KU3HU U IPUMECHEHU U
WX B TEXHUKE

4.2

IlocTosTHHEII

C-)JIGKTpI/I‘IGCKI/Iﬁ TOK.

Toku B pa3nmuuHbIX
cpenax

12

DIIEKTPUUYECKUN TOK. Y CIIOBUS
CYILIECTBOBAHHUS DJIEKTPHUUECKOTO
Toka. Uctounuku Toka. Cuia Toka.
[TocTosiHHBIN TOK.

Hanpsxenue.

3akon OMa [ yyacTKa LenHu.
DIIEKTPUUECKOE COMPOTUBIICHHUE.
VY 1es1bHOE CONPOTUBIICHUE
Belectna. [locnenosarensHoe,
napajuiesbHOE, CMEIIaHHOE
COEIMHEHNE MTPOBOIHUKOB.
PaGoTa snexTpudeckoro Toka.
3akoH J[xoynsa—Jleniia. MoiHoCTh
AIEKTPUYECKOTrO TOKA.

[IpoBeneHne SKCIEPUMEHTA: U3YUEHUE
CMEILIAHHOTO COEIMHEHUS PE3UCTOPOB;
u3mepenue JJ]C ucTouHnka Toka 1 ero
BHYTPEHHETO CONPOTUBIICHUS;
HaOJII0/ICHUE JICKTPOJIN3A.

OreHka aOCOMOTHBIX M OTHOCUTEIIBHBIX
MOTPEITHOCTEN U3MEPEeHHI (PU3NUSCKUX
BEJINYUH.

OObsicHEeHNE PUHIIAIIOB ACHCTBUS U
yCIIOBU 0€30MacHOTO IPUMEHEHUS
aMIiepMeTpa, BOJIbTMETPA, peocTara,
HMCTOYHUKOB TOKa,
AJIEKTPOHATrPEBATENbHBIX U
AJIIEKTPOOCBETUTEIBHBIX TPUOOPOB,
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DIIEKTPOIBIK YIHAS CriiTacf Pa004a7 rpg
BHYTPEHHEE COMPOTUBIICHUE
MCTOYHHKA TOKA. 3akoH Oma

JUISL TIOJTHOM (3aMKHYTOM )
anexTpuyeckon nenu. Koporkoe
3aMBbIKaHUE.

DNeKTpOHHAsI TPOBOJIUMOCTh
TBEPBIX METAJIJIOB. 3aBUCUMOCTD
COTNPOTHBJICHUSI METAJIJIOB

OT TeMIIEPaTYPHI.
CBepXIpOBOIUMOCTb.
DIEKTPUUECKUN TOK B BAKyyMe.
CBoiiCTBa DJIIEKTPOHHBIX ITYYKOB.
[MonympoBoauuku. CoOCTBEHHAs U
IPUMECHASI IPOBOJAUMOCTD
NOJIyIIPOBOAHUKOB. CBOMCTBA
p—Nn-niepexona.
[TonympoBOIHUKOBBIE TPUOOPHI.
DIEKTPUYECKUN TOK B pacTBOpax U
pacruiaBax 3J1€KTPOJIUTOB.
DNEKTPOIUTHYECKAs TUCCOLINAIIUSL.
DIIEKTPOIH3.

DIIEKTPUUYECKUM TOK B raszax.
CamocCTOSTENbHBIN U
HECAMOCTOSITEIIbHBIN pa3psl.
Mounus. [1nazma.

TexHnueckue yCcTpoucCTBa U

"PepNOMETH! Corpothiets 023080

BAKYYMHOI'O AM0/a, TEPMUCTOPOB U
(b oTOpPE3UCTOPOB, MOITYIPOBOJHUKOBBIX
JIUOJIOB, TaJIbBAHUKHU.

Pemenne pacu€THbIX 3a1a4 ¢ ABHO
3aIaHHOM (PU3UYECKOIN MOJIETIbIO

C HCTOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
u popmyi Tembl «IlocTossHHBIN
DIIEKTPUYECKUHN TOK).

Pacnio3naBanue pu3nM4eCKUX SIBICHUN
B YUCOHBIX OTBITaX U OKPYKaroIen
YKU3HU: AJIEKTPUYECKasi TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE JEHUCTBHS TOKA.

AHanu3 IEKTPUYECKUX SBICHUN U
MIPOLIECCOB B LIEMSAX MOCTOSIHHOTO TOKa
C UCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
OMa, 3aKOHOMEpPHOCTH
MOCJIEI0BATEIBLHOTO U ApaJIEIbHOTO
COEIMHEHUS POBOJHUKOB, 3aKOH
Jxoyna-Jlenna.

Ornucanne N3y4eHHbIX CBOICTB
BEILIECTB U 3JIEKTPUUECKUX SIBICHUN

C UCIOJIb30BaHHEM (PU3NUYECKUX
BEJIMYUH: JIEKTPUUECKUH 3apsl, Cuiia
TOKQ, JIEKTPUYECKOE HANIPSKEHUE,
AIEKTPUYECKOE CONPOTUBIIEHHUE,
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npakTHyecKoe Hpivenerife:a004a npq
aMIIepMETp, BOJIBTMETP, PEOCTAT,
UCTOYHUKH TOKa,
3JIEKTpOHArpeBaTesibHble MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI,
TEPMOMETP CONPOTUBIICHHUS,
BaKYyMHBII 1MOJ, TEPMUCTOPHI U

"paswoct® riotenitranos 2 IHC pabora
TOKa, MOIITHOCTH TOKA.

Hcnons3oBanue nHGOPMAIMOHHBIX
TEXHOJIOTHM JIJIsI TTIOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALNU U
npeAcTaBieHus UHGOPMAIUU pU
MOATOTOBKE COOOIIEHUM O TPUMEHEHUHN

dboTope3ucTopsl, 3aKOHOB MTOCTOSIHHOTO TOKA B TEXHUKE U
MOJIYTIPOBOAHUKOBBIN U0, TEXHOJIOTUSX
rajbBaHUKa

Uroro no pazaeny 22

Pe3epBHOE Bpems 2

DneKTpoHHbIE IU(PPOBbIE 0OPa30BATEIbHBIE PECYPCHI

https://urok.apkpro.ru/

https://myschool.edu.ru
https://m.edsoo.ru/ff0al778

OBILEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME

41


https://urok.apkpro.ru/
https://myschool.edu.ru/
https://m.edsoo.ru/ff0a1778

11 KJIACC ®epepanbHan paboyaa nporpamma | Pusmka. 10—11 knaccol (6a308bIi

HaumenoBanue

No KomnuecTBo OCHOBHBIE BU/IbI €S TEIBHOCTH
pas3aenoB U TEM [Iporpammuoe conepxanue

n/m 4acoB oOyuarommxcs

y4eOHOro npeameTa
Pa3nen 1. JnekTtponmHaMuka
1.1 | MarauTHO€ moJe. 11 [TocTOsTHHBIE MATHUTBHI. [IpoBeneHnE FIKCIEPUMEHTA: U3YUECHUE

DJIEKTpOMAarHuTHas
WHIYKITUS

BzaunmojeiicTBrE TOCTOSTHHBIX
MarHuToB. MaraHuTHoe 1oJie.
BexTop MaraHuTHOM MHAYKIIHU.
[TpunIUN cynepno3uuu
MarHUTHBIX IToaeH. JInauu
MarHuTHOW MHAYyKuuu. Kaptuna
JIMHUW MarHUTHOM MHIYKIIUU TOJIS
MMOCTOSIHHBIX MArHUTOB.
MarsurtHoe 10J1€ MPOBOIHUKA

¢ TokoM. KapTrHa TMHUNA UHIYKIHA
MarduTHOI'O MOJIS JUTMHHOIO
MPSAMOI0 TPOBOJIHUKA U 3aMKHYTOT'O
KOJIBIIEBOT'O TPOBOJIHUKA, KATYIIIKU
¢ TokoM. OnbIT Dpcrena.
BzaumonericTBre TPOBOTHUKOB

C TOKOM.

Cuna Amnepa, €€ Moaysb U
HarpaBJICHUE.

Cuna JlopeHnia, e€ Moayib u
HarnpasieHue. J[BuxeHue
3apsHKEHHOM YaCTHIIbI

MarHUTHOTO TOJISl KATYIIKH C TOKOM;
UCCTIeIOBAHUE JEHCTBUSI TTOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM;
UCCIIEJIOBAHUE SBJICHUS
AIIEKTPOMArHUTHOW MHIYKITUU.

OreHka aOCOIIOTHBIX M OTHOCUTEIIBHBIX
MOTPEITHOCTEN U3MEpPEHUN (PU3NIECKUX
BEJINYUH.

OObsicHeHNE MPUHIIUIIOB ACHCTBUS U
yCIIOBUI 6€301aCHOTO MPUMEHEHUS
MOCTOSIHHBIX MarHUTOB,
AIEKTPOMArHUTOB, JIEKTPOIBUTATEIS,
YCKOPUTENEHN JIEMEHTAPHBIX YaCTHII,
MHAYKIIMOHHOM TICYH.

Pemenne pacu€THbIx 3a1a4

Ha IPUMEHEHHE POPMYII TEMBI
«MarauTHoe noje. DIeKTpOMarHuTHast
WHTYKIIHS.

PelieHne kayecTBEHHBIX 3a7a4

C ONOPOW HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHE
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B OJJHOPOJHOM MAFHITHON FFORE27 P]
Pabota cunsl Jlopenna.

SIBiIeHnE 3IIEKTPOMArHUTHOM
nHayKuuu. [loTok BekTopa
MarHUTHON MHIYKIHWH.
DIIEKTPOABWKYIIAS CUJIA UHIYKIIUU.
3aKOH 3JIEKTPOMAarHuTHOM
unaykuun dapanes.

Buxpesoe anekTpuyeckoe moie.
DIIEKTPOABIIKYILAS CUJIa UHAYKIIMU
B MPOBOJIHUKE, ABUKYIIEMCS
MOCTYIATEJIbHO B OJJHOPOJHOM
MarHUTHOM IIOJI€.

[IpaBuio Jlenua.

NuaykTtuBHOCTS. fBIICHUE
CaMOMHIYKIHH. DIEKTPOABIKYIIAs
CUJIa CAaMOMHIYKIIHH.

DHeprus MarHUTHOTO MOJIS KaTyIIKH
C TOKOM.

DIEKTPOMArHUTHOE TOJIE.
TexHuyeckne yCTporucTBa U
IIPAKTUYECKOE IPUMEHECHUE:
IIOCTOSIHHBIE MAarHUTBHI,
AIEKTPOMATrHUTHI,
AIEKTPOJABUTATEND, YCKOPUTEIN
AJIEMEHTAPHBIX YACTHILL,
WHYKIUOHHAS TeYb

raMeausrenet - QVidrHitr Ao (e s 1
3J’I€KTpOMaFHI/ITHaH I/IHI[YKHI/ISI».
Onpenenenue HanpaBiIeHUs BEKTOPA
I/IHI[yKHI/II/I MAar"ymuTHOI'O I10JIdA
HpOBOI[HI/IKa C TOKOM, CHJIbI AMnepa
u cuiel JlopeHia.

Pacno3naBanue pu3nM4eCKUX sIBICHUN
B y4eOHBIX ONBITAX U OKpYykKarouiei
JKHU3HUA: BBaHMOﬂeﬁCTBHG MarduToB,
BHGKTPOMaFHI/ITHaH I/IHI[YKI_II/ISI,
JlefICTBI/Ie MAr"gamTHOI'O II0JIA Ha
HpOBO)IHI/IK C TOKOM U JIBI/I}KyHII/If/'ICSI
3apsm.

Ananus QJICKTPOMArouTHBIX SIBJICHUU
C UCIIOJIB30BAHHUECM 3dKOHA
3JI€KTpOMaI‘HI/ITHOI71 WHOYKIIUH.
Onucanue HN3YUCHHBIX CBOICTB
BCUICCTB U 3J'I€KTpOMaFHI/ITHI>IX
SIBJICHHﬁ C UCITIOJIB30BaAHUCM
(1)H3qu(:KHX BCJIMYUH: UHIYKIIHS
MarHMTHOTO MOJis, cuiia AMrepa, cujia
Jlopenua, THAYKTUBHOCTbD KaTYLIKH,
3HepFH}I SJIGKTpI/I‘-IeCKOFO N MArHuTHOI'O
MoJIeHu

Uroro no pazneny

11

Pa3nen 2. Kosie0aHus 1 BOJTHBI
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2.1

Mexannueckue n
3JIEKTPOMAarHUTHbIE
KoJIeOaHus

KonebarenpHas Qiferemaas paboyas npg

CB00OOIHBIE MEXaHUUYECKUE
kosneOanus. ["apmMoHnyeckue
kosneOanus. [lepuon, yactora,
aMIuuTyaa u (paza KkoaeOaHuH.
[Ipy>XMHHBIN MasITHUK.
MareMaTh4eCKUil MasiTHUK.
YpaBHEHHE TAPMOHUYECKUX
kosnebanuii. [IpeBparenue sHeprun
MIPU TAPMOHUYECKUX KOJICOaHUSIX.
Koneb6arenbHblit KOHTYP.
CB0OOIHBIE 2JIEKTPOMArHUTHBIC
KOJIEOaHUs B UAEAJILHOM
Kosie0aTeTbHOM KOHTYpE. AHAJIOTHUs
MEXKy MEXaHUYECKUMHU U

QJICKTPOMAroiuTHBIMH KOJICOAHUSMU.

®opmyna TomcoHa. 3aKOH
COXpaHEHUS PHEPTUU B UJCATHHOM
KoJIeOaTeTbHOM KOHTYPE.
[IpencraBneHue o 3aTyXarommux
koseOaHusX. BeiHyKeHHBIC
MEXaHHYECKHE KOJIeOaHusI.
Pe3onanc. BeiHyX1eHHBIE
AIIEKTPOMAarHUTHBIE KOJIEOaHMUSI.
[lepeMeHHBIN TOK.

CunHycou1anbHbIN TEPEMEHHBIN TOK.

"Pleevie noBaiie AapaMeTpos (03308011
K0J1e0aTeIbHOM CUCTEMBI — IEPUO/IA,
YacTOThI, AMIUIUTYABI U (ha3bl
Kose0aHuil (Mpy>KUHHBIN W/WIH
MaTEeMaTUYECKUN MASTHHUK).
HabnroneHue 3aTyxaromux KojaeOaHuu.
HccnenoBanue CBOWCTB BBIHYXACHHBIX
KOJIeOaHUH.

Habmonenue pezonanca.

[IpoBeneHue s3KkcEpuMeEHTA:
UCCIIeI0BaHKe 3aBUCUMOCTH TIepuoa
MaJibIX KoJieOaHUM Tpy3a Ha HUTHU

OT JUTMHBI HUTH U MaccChl Ipy3a;
UCCIIEJOBAHUE TTIEPEMEHHOTO TOKA

B LIETIA U3 TIOCJIEI0BATEIIBHO
COEIMHEHHBIX KOHJEHCATOPA, KaTyIIKU
U pe3UCTOpAa.

OreHka aOCOIIOTHBIX U OTHOCUTENbHBIX
MOTPEITHOCTEN M3MEPEHUN (DU3NUSCKUX
BEJINYUH.

OOBbsicHEeHUE PUHIUIIOB ACHCTBUS U
yCIIOBH 0€301acHOro NpUMEHEHUs
IIEKTPUYECKOI0 3BOHKA, TEHEPATOPA
MIEPEMEHHOT0 TOKA, JIMHUHN
3JIEKTponepeiay.

Pemenue pacuéTHbIX 3a7a4 C IBHO
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MOIIHOCTE MeEMERHOTE TORA 27 1Pq
AMIUTUTYTHOE U AEHCTBYIOIIEE
3HAYEHUE CWIIBI TOKA U HAIIPSKCHHUS.
Tpanchopmatop. [IpousBoacTso,
nepeaaya v norpedieHue
3JIEKTPUYECKOU SHEPTUH.
DKOJIOTUYECKHUE PUCKHU

IIPU MPOU3BOJCTBE MIEKTPOIHEPTUH.
Kynprypa ncnonb3oBaHus
AJIEKTPOIHEPT UM B ITIOBCETHEBHOMN
KU3HU.

TexHuueckue yCTporucTBa U
PaKTUYECKOE TPUMEHEHHUE:
ANEKTPUYECKUI 3BOHOK, TEHEPATOP
IIEPEMEHHOTO TOKA, TUHUU
ANEKTpoIepeaayd

rsaNaH O Pushecko i MO IBRY Bb! 1

C UCIIOJTh30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HopMYyII, OMUCHIBAIOLIUX
MEXaHHYECKHUE U DJICKTPOMATrHUTHBIE
KoJIeOaHMUs.

Onucanve MEXaHUYECKUX U
DJICKTPOMArHUTHBIX KOJICOaHMIMA

C UCIIOJTh30BaHUEM (DH3UICCKUX
BEJIMYHH: TICPUOJI M YAaCTOTa
Kosie0aHuii, aMIIUTyaa U (paza
KoJIcOaHMIA, 3aps]T ¥ CHJIa TOKa

B TAPMOHHYECKHUX JICKTPOMArHUTHBIX
KOJICOaHUSX.

Pemenue xauecTBEHHBIX 33124

C OMOPOM HA U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTTMCHIBAIOIIHE
MEXaHUYECKHUE U DJIEKTPOMATrHUTHbHIE
Kosie0aHus.

Pabota B rpynmnax npu rnjiaHupOBaHUH,
MPOBEJICHUU U UHTEPIPETAIIUN
PE3YNIBTATOB OIBITOB, U AHATIU3E
JOTIOJTHUTEIBHBIX HCTOYHHKOB
uH(GOPMAIIIH 110 TEME

2.2

Mexaanueckue u
3JIEKTPOMATrHUTHBIC
BOJTHBI

MexaHn4ecKue BOJTHBI, yCIOBUS
pacnpoctpanenus. [lepuos.
CkopocTh paclipoCTpaHEHUs U

JJINHAa BOJIHBI. HonepeqHHe "

N3yuyenune oOpa3zoBaHus u
pacmpocTpaHEHUS TTOTIEPEYHBIX U
MIPOJIOJILHBIX BOJTH.

HabGntonenue oTpaxxeHust
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IPOIOJILHEIE BOfAfABP2/1bHaA pabouas npg
WNnrtepdpepenuus u nudpaxus
MEXaHUYECKUX BOJIH.

3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB
3ByKa. Bricota Tona. TeMOp 3ByKa.
DNEeKTpOMarHUTHbHIE BOJIHBI.
VYci10BUs U3ITy4YEeHUS
AJIEKTPOMArHUTHBIX BOJIH. B3anMHuas
OpUEHTaIusl BEKTOpoB E, B,

V B JIEKTPOMAarHUTHOW BOJIHE.
CBolicTBa IEKTPOMAarHUTHBIX BOJIH:
OTpa)K€HHE, MPEIOMIIEHNUE,
noJsisipuzanus, Audpakuus,
unTepdepennns. CKopocTb
3JEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTpPOMarHUTHHIX BOJIH.
[IpuMeHeHue 3IeKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI pagUOCBA3U U
TeneBUIeHHs. Paguonokanusi.
DNEeKTPOMarHUTHOE 3arpsi3HEHUE
OKPY’KAIOIIEU CPEIBI.

TexHnueckne ycTporucTBa U
NPAKTUYECKOE PUMEHEHHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIBTPa3BYKOBasi JUAarHOCTHUKA

B TEXHUKE U MEJUIIMHE, pajap,

"RenpEoMAR . UHTephepeniaren
nudpaKkInd MEXaHUIECKUX BOJTH.
Habmtonenue cBsi3u TpOMKOCTH 3BYyKa U
BBICOTHI TOHA C AMIUTUTY0N U
4acTOTOU KoJieOaHU, 3ByKOBOTO
pe3oHaHca.

HccnenoBanue CBOWCTB
AJIIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE,
MpEJIOMIICHHE, TIOJIApU3aIus,
nudpakuys, uHTephepeHIus.
N3yueHue ycaoBUN U3TydeHUS
AJIIEKTPOMArHUTHBIX BOJIH, B3aUMHOM
OpUeHTaIu BeKTopoB E, B,

V B 2JIEKTPOMArHUTHOM BOJIHE.
N3yyenune npuMeHeHUs
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OObsicHEHNE MPUHIIMIIOB ACHCTBUS U
yCIIOBU 0€30MacHOTO IPUMEHEHUS
MY3BIKaJIbHBIX HHCTPYMEHTOB,
yIBTPA3BYKOBOW IMarHOCTUKHU

B TEXHHUKE U MEAUIIMHE, pajapa,
paauonpuéMHUKA, TEIEBU30Pa,
aHTeHHBI, Tenedona, CBU-neun.
Pemenune pacu€THBIX U Ka4ECTBEHHBIX
3a/1a4 ¢ ONOPOM HA U3YUYEHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OMUCHIBAIOIINE
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paaronpuéMHHE FEREBH3DPZ 00127 NPQ
aHTeHHa, Tenedon, CBU-neup

PACHpOCTpaticHie MEXANITHEORMKEH
AIIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue nHMOPMAMOHHBIX
TEXHOJIOTHM JIJIsI TIOUCKA,
CTPYKTYpPHUPOBaHMs, HHTEPIPETALIUU U
npeacTaBieHus nHpopmManuu
U MOATOTOBKE COOOIICHUI
00 MCTOJIB30BaHUH JIEKTPOMArHUTHBIX
BOJIH B TEXHHUKE.

VYyactue B JUCKyCCUHU
00 2JIEKTPOMAarHUTHOM 3arps3HEHUHU
OKpY’Karoulen cpeasl.

PaGoTa B rpynmnax npu miaHMpOBaHUH,
MIPOBEAECHUHU U UHTEPIIPETALNU
pPEe3yJbTAaTOB OIBITOB U aHAJIN3E
JOTIOJIHUTENIbHBIX UCTOYHUKOB
uH(popMamu Mo Teme

2.3

Onrtuka

10

['eomeTpuueckas onruka.
[IpssMonuHENHOE pacIpOCTPAaHEHUE
CBETa B OAHOpPOAHOU cpexe. JIyu
cBeTa. ToYeyHbIM HCTOYHHK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
oTpaxxeHus cseta. [loctpoenue
M300paKEHUH B IIJIOCKOM 3€pKale.
[Ipenomuenue cBeTa. 3aKOHBI
npeaoMJIeHUs cBeTa. AOCOTIOTHBIN

IMOKa3aTeCJib IIPCIOMJIICHUS]. [Tonnoe

N3yueHue sIBIEHUS MOTHOTO
BHYTPEHHET0 OTPAXEHUSI, €T0
MIPUMEHEHHS B CBETOBO/IE.

N3ydenue moaenern MUKpOCKOIIA,
TEJIECKOTA.

[lonyueHue cnekTpa ¢ MOMOIIbIO
IpU3MbI ¥ TU(PPAKITMOHHON PEIIETKH.
N3mepenue nokasaTesns mpeaoMiIeHus
CTEKJIA.

HccnenoBanue CBOMCTB H300pakeHUN
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BHyTpeHHee OTPaskeRiie:a” Pabouan npg
IIpenenbHBIN yrom MoJIHOro
BHYTPEHHETO OTPAKECHMUS.
Hucnepcus cBera. ClOXKHBIN COCTaB
oenoro cBeta. Lger.

Cobuparoriye 1 paccenuBaroIue
nvH3bl. ToHKas nuH3a. POKYyCHOE
paccTosIHUE U ONTHUYECKas cuiia
TOHKOU JINH3BI. [locTpoeHue
U300paKeHU B COOMPAIOIIUX U
pacceuBaromux guH3zax. opmyna
TOHKOU JINH3BI. Y BEJIUUCHUE,
JaBaeMO€ JIMH301.

[Ipenensl npUMEHUMOCTH
r€OMETPUUECKOUN ONTUKHU.

Bonnosas ontuka. aTepdepenuus
cBeta. KorepeHTHbIE HCTOYHUKM.

VY cnoBust HaOMIOACHUST MAKCUMYMOB
Y1 MUHHUMYMOB

B HHTEP()EPEHIITMOHHON KapTHHE

OT IBYX CUH(A3HBIX KOTEPEHTHBIX
VICTOYHHKOB.

Hudpakuus cera. JudpakimoHHas
pemétka. Y cioBue HaOII0ACHUS
[JIAaBHBIX MAKCUMYMOB IPU NaJ€HUU
MOHOXPOMAaTHYECKOI0 CBETA

Ha TUQPPAKITMOHHYIO PEIIETKY.

rBaiE AR 31Ka. 10-11 knaccel (basosbii

OOBsicCHeHNE MPUHIIUIIOB ACHCTBUS U
yCIIOBUI 0€30M1aCHOr0 NPUMEHEHUS
OYKOB, JyIibl, (hoTOAIIapaTa,
MPOEKIIMOHHOIO anmapara,
MHKPOCKOIIA, TEJIECKOIA, BOTOKOHHOMN
ONTUKH, TUPPAKIIMOHHON PEIIETKH,
MOJISIPOU/IA.

Pemenne pacu€THbIX 3a1a4 ¢ ABHO
3aIaHHOM (PU3MUECKON MOJIECIIbIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYJI FEOMETPUIECKON OTITUKH.
[TocTpoenue u onrcanne n300paKeHus,
CO3/1aBa€MOr'0 IJIOCKUM 3€PKAJIOM,
TOHKOM JIMH30M.

PaccMorpenue npenenos
IIPUMEHUMOCTHU F'€OMETPUYECKOU
ONTHUKH.

Pacno3naBanmne pu3nM4eCKUX SBICHUN
B OMBITAX U OKPYKAIOIIECH KU3HMU:
MIPSIMOJIMHENHOE PacCIpOCTPAHEHUE
CBETA, OTPAXKEHUE, NTPEIIOMIICHUE,
uHTepdepeHnus, tudpaxius u
MOJISIpU3alnsl CBETA, TUCIIEPCUSI CBETA.
N3ydenue ycinoBuit HAOIIOEHUS
MaKCHMYMOB U MUHAUMYMOB

B MHTEP(PEPEHIIMOHHON KapTHHE
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[Monspusanus EEErpa/bHas pabouas npg

TexHu4YecKue yCTpoucTBa U
IIPAKTUYECKOE IPUMEHEHUE:

OUKH, JTyna, oroannapar,
MIPOEKUMOHHBIN amapar,
MHUKPOCKOII, T€JIECKOII, BOJIOKOHHAs
ONTHKA, TU(PPaKIIMOHHAS pEHIETKA,
HOJISIPOU

rOTIEY X CuipasHEIX KOFEPEHTRHIRD
HCTOYHUKOB.

VYcnoBue HaOMIOEHUS TI1aBHBIX
MaKCHMYMOB TIpH TaICHAH
MOHOXPOMAaTHYECKOTO CBETa

Ha TUGPAKIIMOHHYIO PEIIETKY.
AHau3 ONTHYECKUX SBJICHUN

C MCTIOJIb30BAaHUEM 3aKOHOB: 3aKOH
PSIMOJIMHEHHOTO PacIpOCTPaHEHUS
CBETa, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBI TIPEIIOMJICHHS CBETA.
Onucanue ONTUYCCKUX SBICHUM

C MCIIOJIb30BaHUEM (DH3UICCKUX
BEJIMYMH: OKYCHOE pacCTOSTHUE U
ONTUYECKAsl CUJIA JIMH3BI

Uroro no pazneny

24

Pa3jnen 3. OcHOBBI clielIMAJIBHOM Teopuu oTHOCcUTeAbHOCTH (Taj1ee — CTO)

3.1

OCHOBEI CIIELIMAIEHON
TEOPUH
OTHOCHUTEJIILHOCTH

4

['panuibl MpUMEHUMOCTH
KJIACCUYECKON MEXaHUKH.
[TocTynatel cienuanbHON TEOPUH
OTHOCHUTEJIbHOCTH: HHBAPUAHTHOCTh
MOJIyJII CKOPOCTH CBETA B BAKyyMe,
MPUHIIMI OTHOCUTEJIBHOCTH
OWHIITEHHA.

OTHOCHUTEIBLHOCTH
OJTHOBPEMEHHOCTHU. 3aMeJICHUE
BPEMEHU U COKPAIlCHUE JJINHBI.

Penrenne xaueCTBEHHBIX 3a4a4

C OTIOPOY Ha U3YYEHHBIC MOCTYJIAThHI
CTO.

Hcrnonp3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTUM JIJIs1 TTIOMCKa,
CTPYKTYPUPOBAHUS, UHTEPIPETAIIUU U
npeACTaBICHUS HHPOPMAIUH TTPH
MOJATOTOBKE COOOIIEHUH O TPpaHMIIaX
MIPUMEHUMOCTH KJIACCUYECKOM
MexaHuku B ocHoBax CTO
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DHeprus 1 UMITYABE2/1bHas pabouas npg
PENIATUBUCTCKOMN YaCTULIBI.
CBs13b Macchl € SHEPTUEN U
UMITYJIbCOM PEISTUBUCTCKON
YaCTHILIbl. DHEPIHs TOKOS

rpamma | ®@usmuka. 10—-11 knaccol (6asoBbii

Hroro no pazgeny

Pasnen 4. KBantoBas pusuka

4.1

DneMeHThl KBAaHTOBOM
OIITUKH

®otonsl. opmyina [Imanka cBsa3u
sHEepruu (POTOHA C €0 YaCTOTOH.
DHeprusi 1 UMIYJIbC POTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dboTorddexra. ONbITHI

A.T". CroneroBa. 3aKOHBI
doTorddexra. YpaBHeHue
DiHmTeHa 1a Gororddekra.
«Kpacnas rpanuna» porosddekra.
JaBnenue cBera. ONBITHI

I1.H. JIeOenena.

XUMHYECKOE JICHCTBHE CBETA.
TexHuyeckue yCTporucTBa U
MPAKTUYECKOE MPUMEHEHHUE:
dboTo37eMeHT, POTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO.]

Ha6mronenue gpororddexra

Ha YCTAHOBKE C IIMHKOBOH TUIACTHUHOM.
HccnenoBanne 3aKOHOB BHEITHETO
dbotorddexra.

OOBsSICHEHHE OCHOBHBIX IMTPUHITUTIOB
JEHUCTBUS TCXHUUECKHX YCTPOMHCTB,
TaKUX Kak: poTolsieMeHT, poToIaTuuK,
coJTHEYHas Oarapesi, CBeTOANO; U
yCIIOBUM WX 0€30MacCHOr0 MPUMEHEHUS
B PAKTUYECKOW KU3HU.

Pemenue pacu€THbIX 33724 C SBHO
3a1aHHOM (PU3UYECKON MOJCITBIO

C UCTIOJIb30BAHNEM OCHOBHBIX 3aKOHOB
1 (OpMYyJT KBAaHTOBOM ONTHKH.
Pemenue xauecTBEHHBIX 33124

C OIIOPOY HAa U3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOM OITHUKH.
PacrioznaBanme Gpu3ndecKux sBICHHAMA
B YU€OHBIX OTbBITAX:
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depnepanbHana paboyan npd

"Porosnéripiaetkumit sEpHeKTo TEEroBoe
JIABJICHHUE.

Onucanue U3y4eHHbIX KBAHTOBBIX
SABJICHUU U IIPOLIECCOB

C UCTOJb30BaHUEM (PU3UYECKUX
BEJIMYMH: CKOPOCTb AEKTPOMATHUTHBIX
BOJIH, JJIMHA BOJIHBI M 4aCTOTAa CBETA,
HHEPrusi U UMNYJbC (POTOHA

4.2

Ctpoenue aToma

Mogenb atoma TomcoHa. OnbIThI
Pezepdopaa no paccesHuto
a-dactull. [InmanetapHas Mmoaenb
aroma. [loctynater bopa.
Nznyuenue u nornomenne GOTOHOB
IIPU NIEPEXOJIE aTOMA C OAHOTO
YPOBHS SHEPTUU Ha Apyroul. Buabl
crekTpoB. CIEKTp ypOBHEN IHEPTUH
aToma BOAOpoAa.

BommoBeie cBolicTBa yacTtuil. BoiaHEbI
ne bpousa. KopnyckyisipHo-
BOJIHOBOU TyJIU3M.

CHOHTaHHOE U BBIHYXJAEHHOE
U3JIyYCHHE.

TexHnueckue ycTpoucTBa U
MIPAKTUYECKOE TPUMEHEHUE:
CIIEKTpaJIbHbIA aHAJIU3
(CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN
KOMIIBIOTED

Nzyuenne monenu onbita Pesepdopaa.
[IpoBeneHue FKCIIEpUMEHTA

10 HAOJIOJICHUIO JIMHEHYATOTO CIIEKTpA.
O1eHKa a0CONIOTHBIX M OTHOCUTEIBHBIX
MOTPEITHOCTEN U3MEPEHUN (HU3NUECKUX
BEJIMYMH.

N3yuenune monenu aroma: TomcoHa,
IJIAHETAPHOW MOJIeNIM aToMa, MOJIETH
aroma bopa.

N3yuyeHue criekTpa ypoBHEN SHEPTUU
aToma Bojgopoaa. O0bsICHEHUE
MIPUHIUATIOB JICMCTBUS U YCIOBUH
0e30macHOro MPUMEHEHUs
CIIEKTPOCKOIIa, Ja3epa, KBAHTOBOTO
KOMIIbIOTEpA.

Penrenne xauecTBEHHBIX 3a4a4

C ONOPOW HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE
aBieHus 1o Teme «CTpoeHue aToMa.
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depnepanbHana paboyan npd

"PaciieIHABat e Prshtecicnx Sasrenifii

B YUCOHBIX OMBITaX: BOBHUKHOBEHHE
JIMHENYATOT O CIEKTPA U31yUYEHHUS.
AHaJIn3 KBAaHTOBBIX MPOILIECCOB U
SIBJICHUU C UCII0JIb30BAaHUEM
nocrynaros bopa

4.3

ATOMHOE S7IpO

DKCHEPUMEHTBHI, I0KAa3bIBAFOIINC
CIIOKHOCTh CTPOCHHUS SpA.
OTKpBITHE PaIMOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OTIPEJICTICHUIO COCTaBa
PaaMOaKTHBHOTO U3 TyUYCHUSI.
CgoiicTBa anba-, 6era-,
ramMma-u3iayuyeHus. Brnusinue
PaANMOaKTUBHOCTH Ha JKUBbBIE
OpraHU3MBbI.

OTKpbITHE TPOTOHA U HEUTPOHA.
Hyxinonnas monens siapa
I'efizenbepra-MBaneHko.

3apsan siagpa. MaccoBoe 4ucIo sapa.

N3oTomnsl.
Anbda-pacnan. DIEeKTPOHHBIN U

MO3UTPOHHBIN OeTa-pacnan. ['amma-
u3IIydeHue. 3aKOH PauOaKTHBHOTO

pacnaza.

DHeprus CBsI3M HYKJIOHOB B sIpE.
SlnepHblie CHIIBI.

N3ydeHue sKCepuMeHTOB,
JIOKAQ3bIBAIOIINX CIIOXKHOCTh CTPOCHUS
aTOMHOTO S1pa.

HccnenoBanue TPEKOB YaCTHIL

(1m0 TOTOBBIM (poTOrpadusim).
N3ydenue sa1epHbIX CUJl, IEPHBIX
peakuuii CUHTE3a U pacnaja,
TEPMOSIIEPHOTO CUHTE3A.

N3yyeHune HyKJIOHHOW MOJEIH siapa
['eitzenbepra-lBaneHKoO.

OObsicHEeHHE YCTPOWCTBA U
MPUMEHEHHS JO3UMETPA, KAMEPBI
BuiibcoHa, siIepHOro peakTopa,
aTOMHOW OOMOBI.

Pemenue 3anau ¢ onopou

HAa MOJIyYEHHbIC 3HAHUS, B T.4. O 3apsae
Y MacCOBOM YHCIJIE Spa.
Pacno3naBanue pu3nyeckux sIBICHUU
B YUEOHBIX OMBITAX U B OKPYXKaroIei
JKA3HU: €CTECTBEHHAsI U HCKYCCTBEHHAs
PalMOAKTUBHOCTb.
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Jedext maccuiseAapas/-Han pabouan npq
Snepneie peakuuu. [lenenue u
CUHTE3 SIAED.

Snepubiii peakrop. TepmosaepHbIn
cuntes. [Ipo6remMbl 1 epCHeKTUBBI
SIZICPHOMN DHEPIETUKMU.
DKOJOTMYECKHUE ACTIEKTHI SIICPHOM
SHEPreTUKHU.

DJieMeHTapHbIe YacTUIbl. OTKpBITHE
MIO3UTPOHA.

Mertoabl HAOMIOAEHUS U
pPETUCTPALIU DJIEMEHTAPHBIX
YacTHL.

dyHnaMeHTaIbHbIE
B3auMoaecTBUI. EQMHCTBO
¢dbu3nUecKol KapTUHBI MUPA.
TexHuyeckne yCTporucTBa U
IIPAKTUYECKOE TPUMEHEHHUE:
JIO3UMETP, Kamepa Bunbcona,
SJICPHBIN peakTop, aTOMHass bomba

rOCAHTTE KBAHTOBBIX S AeH AR 90! 1

IPOLIECCOB C UCIIOJIb30BAaHUEM
(bU3UYECKUX BEJIUUUH: TIEPUO]T
MoJIypacrajia, SHEpPTrus CBS3U AaTOMHBIX
a1ep, neeKxT Macchl sapa.

AHaJIn3 TPOIIECCOB U SIBJICHUM

C MCTOJIb30BaHUEM 3aKOHOB U
MOCTYJATOB: 3aKOH COXPaHEHHUS
AIIEKTPUUYECKOIO 3apsijia, 3aKOH
COXpPaHEHHSI MaCCOBOTO YHKCIIa,
noctynarsl bopa, 3akoH
PaAMOaKTUBHOTO pacmaja.

VYyacTue B paboTe Kpyrioro crojia
«DyH1laMEHTaIbHBIE B3aUMO/IEHCTBUSI.
EnuncTBO (prznueckoif KapTHHBI
MUpPay.

Hcnonb3oBanue nHPOPMAITMOHHBIX
TEXHOJIOTUH 15 IIOKCKA,
CTPYKTYpUPOBaHHUS, UHTEPIPETALIUU U
npecTaBieHus nHpOpMaIuu pH
MOJITOTOBKE COOOIIEHUIA O MPUMEHEHUN
3aKOHOB KBAaHTOBOM (PM3UKHU B TEXHHUKE
Y TEXHOJIOTUSIX, IKOJIOTUUECKUX
acreKTax siJIEpHON YHEPTreTUKU

Hroro no pazneny

15

Pa3znen 5. JDi1eMeHTbI aCTPOHOMHHU M acTPOGU3NKH
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5.1

DIeMEHTBI
ACTPOHOMHH U
acTpo(u3uKu

DTanbl pa3BUTHEACTPOHOMERP.L 27 1P
[IpuxkiiagHoe 1 MUPOBO33PEHUYECKOE
3HAYE€HHE aCTPOHOMHUH.

Bun 3Bé3aHoro HeOa. Co3Be3nus,
SIpKUE 3BE3]IBI, TUTAHETHI, UX
BUJMMOE JIBHKCHUE.

ConHeyHasi cucTeMa.

Connue. ConHeuHass aKTUBHOCTE.
Ncrounuk sneprun ComnHia v 3BE3/I.
3BE3/bI, UX OCHOBHEIC
XapaKTepUCTUKH. J{narpamMmma
«CTICKTPaJIbHBIN KJIacC —
CBETUMOCTB». 3BE31bI TJIaBHOMI
I10CJIeJ0BAaTEIbHOCTH. 3aBUCHUMOCTD
«Macca — CBETUMOCTDY IS 3BE3]T
I'JIaBHOM MOCJIECIOBATEIILHOCTH.
BHyTpenHee cTpoeHue 3BE3 .
CoBpeMeHHbBIE TTPECTABICHUS

0 MPOUCXOKJICHUHU U SBOJIOIUU
CouHiia ¥ 3B€3/1. DTarbl JKU3HU
3BE3.

Muteunsiii [TyTe — Hama ["anakTuka.
[Tonoxxeune u nBuxeHue CoyHIa

B I'anaktuke. THUIIBI TaTaKTHK.
PaamoranakTuky v KBa3aphl.
UEpHble AbIPHI B Spax rajakTHK.

"PRopiFo TOBRA Coo B 66 (Franax”
pPa3BUTHUS ACTPOHOMHUHM, O MPUKIATHOM
¥ MUPOBO33PEHUYECKOM 3HAYEHUH
aCTPOHOMUH, O METO/AAaX MOJYUYEHHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHU,
OTKPBITUAX B COBPEMEHHOM
aACTPOHOMHUH.

N3ydeHnue cCOBpeMEHHBIX
MPEJCTABICHUNA O TPOUCXOXKIAECHUU U
sBoroIMK COTHIA U 3BE3I.
N3ydeHue TUMOB rajlakTHK,
paauorajakTUK U KBa3apos.
N3yueHnue nBm>xkeHUs HEOCCHBIX Te,
ABOJIIOLIMHY 3BE3]1 U BeeseHHo,
MPOIECCOB, MPOUCXOISIINX B 3BE3/1aX,
B 3BE3IHBIX CUCTEMAX,

B MEXTaJakKTHYECKOU cpejie,
MacITaOHON CTPYKTYpbl BeeneHHo.
Oo6mbsicHenue pacmupenus Beenennoit
Ha OCHOBE 3aKoHa Xab0:a.
[ToaroTroBKa K 00CYXJICHHUIO
HEPEIICHHBIX MTPOOJIEM aCTPOHOMMUH.
[TpoBenenue HabmOICHUI
HEBOOPYKEHHBIM IJ1a30M

C UCMOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUM J1JIs1 ONTPEICIICHUS
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Bcenennas. Pa€afapesne padoyas npq
Bcenennoit. 3akon Xa06ua.
Pasberanue ramaktuk. Teopus
bousbuioro B3psiBa. PenukroBoe
U3JIyYEHUE.

MacmtabHast CTpyKTypa

Bcenennoi. Meraranakruka.
Hepeménnnie npo6iemsl

"HONOK e R HEOECHBIX 06 B KToB Bb!
Ha KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3ausl CeBepHOTO NOTyapus
U pKUE 3BE3BI.

[TpoBenenne HaOMIOACHHI B TEJIECKOM

Jlynsl, iianer, Muteunoro Ilyru.
VYyacTtue B IUCKYCCHM O HEPEUIEHHBIX
npoOJjieMax aCTPOHOMHUU

aCTPOHOMUU
Hroro mo pa3neny 7
Pa3nen 6. O6o01aronee noBTOpeHne
6.1 | O6oOwaromee 4 O0001IEHNE U CUCTEMATHU3AIINS VYyacTue B TUCKYCCUH O pOJIH (PU3UKU
IOBTOpPEHUE coJiep KaHMs Pa3zeiioB Kypca Y aCTPOHOMMH B Pa3IMUHBIX chepax

«Mexanuka», «MoJekysapHas
dbu3KKa 1 TEPMOJIUHAMUKAY,
«QnexTpoanHamukay, «Konedanus
U BOJIHBDY, «OCHOBBI CIIEIIUATBHOMN
TEOPUH OTHOCUTEIIBHOCTH,
«KBanroBas pusukay, «IeMEHTHI
ACTPOHOMHH U aCTPOPUZUKI.
Ponb ¢usukm u actpoHOMUHM B
AKOHOMHYECKOM, TEXHOJOTUUECKOM,
COIMAJIEHOM M 3THYECKOU chepax
JEATENBHOCTH YEJIOBEKA, POJIb U
MeCTO (PM3UKH U aCTPOHOMUU

B COBPEMEHHOW HAy4YHOU KApTUHE

MHpa, 3HAYCHUE OMUCATEIILHOM,

JIEATEIIBHOCTH YeJIOBEKa.
[ToaroroBka coOOIIIEHUNA O MECTE
bU3UYECKON KapTHHBI MUPA B PSTY
COBPEMEHHBIX MPEACTABICHUMN

O MPUPOJIE.

BrimiotHeHre y4eOHBIX 3a/1aHUH,
JIEMOHCTPUPYIOLINX OCBOCHHUE
OCHOBHBIX MTOHATHH, PU3HICCKUX
BEJIMYUH 1 3aKOHOB Kypca (GU3UKH
10-11 xiaccos
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PenepTERaT Pabuaas TTPg
CUCTCMATU3UPYIOIICH,

00BACHUTETBHOU U
IPOrHOCTUYECKON (hYHKIIMIA
(bu3nuecKkoi Teopuu, poib
(bu3nuecKor TeOpUH B
(GbopMHUpOBaHUY MTPEACTABICHUM

0 (puzmyeckoil KapTUHE MHUpPa, MECTO
(bu3nuecKoi KapTUHBI MUPA

B OOLIEM PSILY COBPEMEHHBIX
€CTECTBEHHO-HAaY4YHBIX
MPEJICTABIICHUN O TIPUPO/JIE

[N an a4 [~ 9
TPdvivid | WN3NRd. 1U=11 R/TdCCBbI (Od30BbBIN

Hroro no pazgeny

4

PesepBHOE Bpems

3

OnekTpoHHbIE TU(POBBIE 0OPA30BATENBHBIE PECYPCHI

https://urok.apkpro.ru/

https://myschool.edu.ru
https://m.edsoo.ru/ff0al778

OBILEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68
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IHOYPOYHOE IIVIAHUPOBAHHUE

depepanbHan paboyas nporpamma | Pusmka. 10—11 knaccbl (basosblii

10 KVIACC
KoauuecTBo yacos DJIeKTPOHHBbIE
Ne n/n Tema ypoxa Konrpoabubie | IlpakTHueckue wHppoEbie
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypest
1 ®usuka — Hayka o npupoje. Haydunbie METOIbI MO3HAHUS 1 bubnuorexa [JOK
OKPYXKAIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponb u MecTo pusuku B popMUPOBaHUU COBPEMEHHOM
2 Hay4YHOU KapTUHBI MUPA, B PAKTHYECKON TEITEIbHOCTH 1 brbmmorexa [OK
. https://m.edsoo.ru/ff0c33e6
TroIen
Mexannueckoe aBrxeHne. OTHOCUTEIbHOCTh
3 MeXaHU4YeCKOTO JaBIkKeHus. [lepemenienre, CKOPOCTb, 1 bubmorexa OK
https://m.edsoo.ru/ff0c3508
YCKOpEHUE
4 PaBHOMEpPHOE TPAMOIMHEWHOE IBIYKCHHE 1 bubmorexa IOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE JBUKEHUE 1 Bubmmorexa [IOK
https://m.edsoo.ru/ff0c372e
bu6mmoreka [JOK
6 CBoOoaHoe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS 1 httos://m.edso0.ru/ff0c39ce
7 KpuBonuneiitHoe nBmxenue. [Brkenue MaTepuaibHON 1 bubmuoreka [JOK
TOYKH I10 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
8 ITpunuun otHocuTenbHOCTH ['anumnes. MHepimanbHbie 1 bubnuoreka [JOK
cuctemsl otcuerta. [lepBriii 3akoH HeroToHa https://m.edsoo.ru/ff0c3be8
9 Macca Tena. Cuna. Ilpunuun cynepnosunuu cui. Bropouw 1 bubnuoreka [JOK
3akOH HproTOHA U1 MaTepuaibHOU TOUKH https://m.edsoo.ru/ff0c3be8
10 Tperun 3akoH HproTOHA 1Sl MaTepUAIIBHBIX TOYEK 1 bubmorexa LIOK
https://m.edsoo.ru/ffOc3be8
1 3akoH BceMHupHOTo Tarotenus. Cuna tspkectu. [lepBas 1 bubnmoreka [JOK
KOCMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
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depepafibHan paboyasn nporpamma | Pusuka. ]_Oméqimbm
12 Cuna octu. 3akoH ['yka. Bec Tena 1
yupyr M https://m.edsoo.ru/ff0c3el8
13 Cuna tpenus. Koapdunuent tpenuns. Cuna 1 bubnmoreka [JOK
COIIPOTHUBIICHHUS IIPU ABUKEHUU TeEJIA B )KUJIKOCTU WM ra3e https://m.edsoo.ru/ff0c3f76
[ToctynarensHO€ U BpamaTeIbHOE JBUYKEHHE a0COIIOTHO
14 TBEpAOro teaa. MomeutT cuiibl. ITimeuo cuibl. YciaoBus 1 bubnmorexa LOK
P " ' ' https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPIOTO Tea
Nmmnynbe maTepraibHOM TOYKH, CUCTEMBI MaTepUaIbHbIX
15 Touek. IMITynibc cuiibl. 3aKOH COXpaHEHHS UMITYJIbCa 1 bubmorexa HOK
' Y i P YAped. https://m.edsoo.ru/ff0c43d6
PeaktuBHOE NBHKEHUE
PaboTa u momHOCTE critbl. Kunetnaeckas sHeprust
16 MaTepHanbHON Toukn. TeopeMa 00 N3MEHEHHH 1 bubmorexa OK
P . - eop https://m.edsoo.ru/ff0c4502
KHHETHYECKO dHEPTUHU
[ToreHunaneHas sHeprus. [loTeHnnanpHas SHEPrUs
17 o neopMupoBaHHOW IPYXHHBIL. [loTeHIIMambEHAS 1 bubmorera [JOK
yrpyr pMp PYJHHBL https://m.edsoo.ru/ffOc461a
SHEprus Tesia BOJIM3H MOBEPXHOCTU 3eMIIN
[loTeHnmanpHble U HEMOTEHIMANbHBIE CUJIbL. CBSI3b
18 paboTHl HEMOTEHITUATIBHBIX CUJI C U3MEHEHHUEM 1 bubnuoreka [IOK
MEXaHUYECKOU SHEPTUM CUCTEMBI T€J1. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c478c
MEXaHUYECKOU SHEPTUU
JlabopaTtopnas padora Nel «MccnenoBanue cBsI3u pabOTHI
19 CHJIBI C U3MEHEHUEM MEXaHMYECKOM SHEPTUH Teila Ha 1 1 https://urok.apkpro.ru/
MIpUMeEpPe PACTIKEHUS PE3HHOBOTO JKI'yTa
20 KounTponsnas pabora Nel no teme «Kunematuka. 1 1 bubnnoreka [JOK
JlunaMuka. 3aKOHbI COXPaHEHUSI B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE TOJIO)KEHUST MOJIEKYIISIPHO-KUHETUYECKON 1 bubnunoreka [JOK
teopun. bpoyHoBckoe nBmwxkenue. Auddysus https://m.edsoo.ru/ff0c4dc2
XapakTep ABMKEHHUS U B3aUMOJACHCTBUS YaCTHI] BEILIECTBA.
22 P p A a N . fsett 1 https://urok.apkpro.ru/
Mogenu cTpoeHHs Ta30B, JKUJIKOCTEW U TBEPIBIX TEI
23 Macca monekyin. KonnuectBo BemectBa. [loctosiHHas 1 https://urok.apkpro.ru/

ABorajipo
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TermmoBoe paBHOBecue. Temneparypa u €€ U3MEpEHHUE.

depepal

1bHaA paboyas npo

roamma | dusuka. 1

L (hetp's /drskeaskpre tal/

24 1
[IIxana remnepatyp Llenbcus
bubmuoreka [JOK
25 Wneansusiii raz B MKT. OcnoBhoe ypaBHenue MKT 1
s P https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIepaTypa Kak Mepa cpeHei Bu6 OK
26 KHHETUYECKOM YHEPTUU ABUKEHUS MOJICKYJl. Y paBHEHHUE 1 nommoreka L{
Meneneesa-Knaneiipona https://m.edsoo.ru/ff0c511e
27 3akon JlansToHa. ['a30Bble 3aKOHEI 1 https://urok.apkpro.ru/
28 JlabopaTtopHnast pabota No2 «H ccnegoBanue 3aBUCIMOCTH 1 1 https://urok.apkpro.ru/
MEX/Ty IapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO Ta3a
29 N3omnporieccr B naeanbHOM Ta3e U UX rpapuiIeckoe 1 bubmuorexa [JOK
IIPEACTABICHUE https://m.edsoo.ru/ff0c570e
BryTpenHsis sHeprus TepMOIMHAMUYECKOW CUCTEMBI U BuG 1OK
30 crniocoObl € u3MeHeHus. KonndyecTBo TemnoTsl U padora. 1 htI;IDSJ.I/P/I;T:;iO L/FO0C5052
BHyTpeHHss SHEPIHs 0HOATOMHOIO HIEAILHOIO Ta3a T '
bu6mmoreka [IOK
31 B erulonepesa 1
AR TEILTIoTIepe/atin https://m.edsoo.ru/ff0c5c36
39 VnenbHasg TEIUIOEMKOCTD BellecTBa. KOJINMYeCTBO TEILIOTHI 1 bu6mmoreka [JOK
IIpH TeIuionepeaade. AauadaTHbIA MPOIECC https://m.edsoo.ru/ff0c5c36
33 [TepBrlil 3aKOH TEPMOAMHAMUKN U €70 TPUMEHEHHE K 1 bubnuoreka [JOK
M3o0ImpoIeccaM https://m.edsoo.ru/ffOc5efc
34 HeoO6parumocTth mporieccoB B mpupoe. Bropoii 3akox 1 bubnnoreka [JOK
TEPMOJIUHAMUKHI https://m.edsoo.ru/ff0c6230
bubnuoreka [JOK
35 [Mpunnun neiictBust u KIT/ TeruioBoii MmanimHbI 1
DHHIHIL A A https://m.edsoo.ru/ff0c600a
36 L{ukcn Kapro u ero KITJT 1 https://urok.apkpro.ru/
37 DKosorn4yeckre npoOIeMbl TEII0OHEPTETUKH 1 https://urok.apkpro.ru/
b K
38 O6o6maromuit ypok «MomnekynspHas ¢puzrka. OCHOBBI 1 nomorexa 110

https://m.edsoo.ru/ff0c6938
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TepPMO/IHHAMUKI depepafbHan paboyas nporpamma | Pusmka. 10-11 knaccbl (6a3oBblii
39 KonTtponsHas padora Ne2 o teme «MosexymnsapHas 1 1 bubmuorexa [IOK
¢u3uka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6a50
bubnuorexa [JOK
40 [TapooOpazoBanue u KoHIeHCanws. VicriapeHne u KureHue 1 https:// m.edSO(I)_.I ru/ff0c63b6
41 AOCOIOTHAS M OTHOCHTEIIbHAS BIAXKHOCTH BO3/IyXa. 1 bubnuorexa [JOK
Hacpiennsrit nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramnmuueckue u amopgHbie Tena.
42 AHM30TpONNS CBOUCTB KPUCTAILIOB. JKUAKNE KPUCTAIIIBI. 1 brbmmorexa [OK
CoBpeMeHHbIE MATepHATHI https://m.edsoo.ru/ff0c65f0
43 [InaBnenue U KpucTauIM3anus. Y AebHas TeIioTa 1 bu6moreka [IOK
riaBnenus. Cyoaumanus https://m.edsoo.ru/ff0c6708
bubnuoreka [IOK
44 VpaBHEHHE TEMIOBOrO Oananca 1 https:/ m.edso;I ru/ff0c6820
45 DJIeKTpU3aus Tell. DNEKTPUUECKUW 3aps. J(Ba Buaa 1 bubnuoreka [IOK
AIEKTPUYECKUX 3apsII0B https://m.edsoo.ru/ff0c6bcc
46 [IpoBOAHMKH, TUATIECKTPUKU U MOTYIIPOBOJIHUKH. 3aKOH 1 bubnuoreka [IOK
COXpAaHEHUS IEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0c6bcc
47 B3aumoneunctBue 3apsiioB. 3akoH Kymnona. ToueuHbIn 1 bubnunoreka [JOK
BIEKTPUYECKUU 3apsifl https://m.edsoo.ru/ffOc6ced
HanpspoxennocTs anextpuyeckoro nois. [IpuHiun
48 CYIEPIO3UINH ICKTPUUECKUX MosieH. JInauu 1 bubmmorexa [TOK
. https://m.edsoo.ru/ff0c6df2
HaMpPsHKEHHOCTH
49 PaGora cun snektpoctatuueckoro nojs. [Totenmuan. 1 bubnnoreka [JOK
Pa3HocTh moTeHIMAIOB https://m.edsoo.ru/ff0c6f00
50 [IpoBOIHUKY U TUAIEKTPUKHU B IIEKTPOCTATUUECKOM IOJIE. 1 bubnuoreka [IOK
JusnekTpudeckas IpOHULIAEMOCTD https://m.edsoo.ru/ff0c7018
51 OnexrpoeéMkocTs. Konnencatop 1 Et?i?;;f:;iggifm?l%
52 DNEKTPOEMKOCTD TNIOCKOTO0 KOHIEHCATOpa. DHEPIHUs 1 bubnuorexa [IOK
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3apsKEHHOTO KOHJEHCAaTopa

depepal

1bHaA paboyas npo

roamma | dusuka. 1

L O-hith& 1t €elsCOPRTEROET 2¢0

Jlaboparopuas padota Ne3 "M3mepeHue 31eKTPOEMKOCTH

https://urok.apkpro.ru/

53 " 1 1
KOHJIEHCaTopa
[TpuHIMIT NERCTBUSA U IPUMEHEHUE KOHAEHCATOPOB, https://urok.apkpro.ru/
54 KOIMHMPOBAJIBHOTO ammapara, CTpyHHOT0 MPUHTEpa. 1
DneKTpocTaTUYeCKas 3alnTa. 3a3eMIIeHre
NMEKTPOTIPUOOPOB
DNEeKTPUUYECKUN TOK, YCIOBHSI €70 CYIIECTBOBAHMSL. https://urok.apkpro.ru/
55 [TocTosuHsI ToK. Cuna Toka. Hanpsoxenue. 1
Comnpotusnenue. 3akoH OMa JIsl y9acTKa 1enu
[TocnenoBarenbHOE, MapaIeIbHOE, CMEIIAHHOE
56 COeTMHEHHE MPOBOAHUKOB. JlabopaTopHas paboTa 1 bubmorexa OK
https://m.edsoo.ru/ff0c74f0
«M3ydeHne CMEIIaHHOTO COSTUHEHUS PE3UCTOPOBY
57 PaboTa 1 MOIITHOCTH ANIEKTPUUECKOTO TOKA. 3aKOH 1 bubmuorexa [JOK
Jxoyna-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa Jy1st TIOJTHOM (3aMKHYTOM) 3JIEKTPUUYECKON
58 neru. KopoTkoe 3ambikanne. JlabopatopHas paborta 1 bubnuoreka [IOK
«M3mepenue I/IC UCTOUHHMKA TOKA U €T0 BHYTPEHHETO https://m.edsoo.ru/ff0c7ae0
COTIPOTHUBIICHUS
DJIEKTPOHHAs MPOBOIUMOCTb TBEP/IBIX METAIIIOB. https://urok.apkpro.ru/
59 3aBUCUMOCTD CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI. 1
CBepXIpoBOIMMOCTb
60 DNEeKTpUYECKUH TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX 1 https://urok.apkpro.ru/
My4KOB
[TonmynpoBoAHUKH, UX COOCTBEHHAS U MPUMECHAs
61 poBoAUMOCTh. CBOMCTBA P—N-miepexoa. 1 bubmnorexa [IOK
https://m.edsoo.ru/ff0c84ae
[TomynpoBOAHUKOBBIE TPUOOPHI
DNEeKTPUYECKUH TOK B paCTBOpaXxX U paciuiaBax
62 ANEKTPOJIUTOB. DIIEKTPOIUTHYECKAS JUCCOLIMALIMS. 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0c82ba
OneKTpoan3
63 DnexTpuuecKur TOK B razax. CaMOCTOSATENbHBIN U 1 bubnuorexa [IOK
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HECaMOCTOATENbHBIN pa3pan. Moisnus. [Inazma

depepal

IbHasA paboyana nporpamma | Pusuka. 1

L O-hith& i elsCoPRTFOC84ae

DneKTpuuecKue Mprudopsl U yCTPOICTBA U HX

64 npakTudeckoe npumenenue. [IpaBuna TeXHUKH 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
. bubnuorexa [JOK
65 O0o0marmuil YpoK «DISKTPOAUHAMHUKA 1 https://m.edsoo.ru/ff0c88be
KonTtponsHast padota Ne3 mo Teme «IIeKTpocTaTHKA.
66 [TocTosTHHBIH AIIeKTpUYECKHi TOK. TOKH B pa3InIHbBIX 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepsHbiit ypok. KonTpoibHas paboTta no teme 1 bubnuorexa [JOK
"OnexkrpoauHaMuka" https://m.edsoo.ru/ff0c8c56
68 PeseprubrIit ypok. O6o0maromnuii ypok mo temam 10 1 bu6moreka [IOK
KJ1acca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KIIACC
KoiuyecTBo yacos DJIeKTPOHHbIE
undgpoBbie
Ne i/ Tema ypoka Konrtpoabubie | IIpakTuyeckue op
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
ITocTosiHHBIE MarHUTHI U UX B3aUMOJIecTBUE. MarHUTHOE
1 noJjie. BekTop MarHUTHOM MHIAYKIIMA. JIMHUM MarHUTHOM 1 bubmmorexa [TOK
’ p YIIUH. https://m.edsoo.ru/ff0c9778
WHTYKITHHA
5 MarauTHO€ 1oJie MPOBOIHKUKA ¢ TOKOM. OTBIT DpcTea. 1 bubmuorexa [JOK
B3anmopericTBre mpoBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlabopaTtopnas pabota Nel «M3yueHne MarHuTHOTO TOJISI 1 1 bubnuoreka [IOK
KaTyIIKU C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISl HAa TPOBOJHUK ¢ TOKOM. Crita
4 Awmrepa. JlaboparopHas padora Ne2 «Mccnenosanue 1 1 bubmorexa LOK
= pa. patop p - https://m.edsoo.ru/ff0c9ac0
JEHCTBUS MOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOMY
5 JlelicTBME€ MarHUTHOTO TOJISl HA JBMXKYIIYIOCS 3apSKEHHYIO 1 bubmuoreka [JOK
yactuiy. Cwia Jlopenma. Pabota cuiel Jlopenma https://m.edsoo.ru/ff0c9df4
DnexTpoMarHuTHas MHAYKIUA. [I0TOk BekTOpa MarHUTHOM
6 nHaykuud. O/1C nHayKuuy. 3aKoH 31€KTPOMarHuTHOM 1 https://urok.apkpro.ru/
unaykuuu Papanes
7 Jlaboparopnas pabota Ne3 «lccnenoBanue sBieHus 1 1 bubnnorexa [JOK
AIEKTPOMArHUTHON UHIYKLIUN https://m.edsoo.ru/ff0cal50
NunyktuBHOCTS. SIBNeHue camonnaykuuu. I1C
8 CaMOMHAYKIIMU. DHEPTHUSI MATHUTHOTO TOJISI KaTYIIKH C 1 bubmorexa HOK
I P v https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHuTHOE I0JIe
TexHuyeckne yCTpoMCcTBa U UX MPUMEHEHHUE: TIOCTOSTHHBIE
9 yerp p 1 https://urok.apkpro.ru/
MAarHUThl, 3JIEKTPOMArHUTHI, JIEKTPOIBUTATENb,
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YCKOPHTENH SIEMEHTAPHBIX YACTHUL, HHIYKIHOHHAS 1169 depepanbHan paboyas nporpamma | Pusmka. 10—11 knaccbl (basosblii
10 O6o06maromuii ypok «MarHuTHOE 1mosie. DIEeKTPOMarHuTHas 1 bubnmoreka [JOK
WHJTYKIUSD) https://m.edsoo.ru/ff0cab82
11 KonTtponsnas padora Nel mo reme «MarHutHoe moJe. 1 1 bubnuorexa [JOK
DneKTpOMarHuTHasE HHIYKIIUS https://m.edsoo.ru/ff0cad58
CB0OOTHBIC MEXaHUYECKUE KoyieOaHus. ['apMoHuYecKre
. bubnuorexa [JOK
12 KojeOaHus. YpaBHEHHE rapMOHUYECKUX KOJIeOaHUH. 1
https://m.edsoo.ru/ff0caf06
[IpeBpatienue sHeprun
JlabopaTtopHnast pabota Ne4 «MccnenoBanne 3aBUCUMOCTH
13 nepHroJia MajiblX KoJie0aHui rpy3a Ha HUTH OT JUIMHBI HUTH 1 1 https://urok.apkpro.ru/
¥ MacChI Tpy3a»
Konebarenbubid KOHTYp. CBOOOIHBIE 31EKTPOMArHUTHhIE
14 KoJIeOaHus B UIeATbHOM KOJIe0aTeThbHOM KOHTYPE. 1 bubmuorexa [JOK
AHaJIOTHS MEXIYy MEXaHUYECKUMU U 3JIEKTPOMar HUTHBIMU https://m.edsoo.ru/ff0cb820
KoJIeOaHUAMHU
15 ®opmyna ToMcoHa. 3aKOH COXpaHEHUSI SHEPTUU B 1 bubnuoreka [IOK
HJIeaTbHOM K0JIe0aTETLHOM KOHTYPE https://m.edsoo.ru/ff0cb9c4
[IpencraBienue o 3aTyxaroNMX KOjaeOaHUSX.
16 BreiHyX1eHHBIE MeXaHUYeCKHE KoJleOanus. Pe3onanc 1 Eubmorexa HOK
T ' ' https://m.edsoo.ru/ffOchb86
BoinykieHHbBIE 37IEKTPOMAarHUTHbIE KOJIeOaHus
[lepemennbId TOK. CHHYCOMAANIbHBIA IEPEMEHHBIN TOK.
17 MOILIHOCTE IIEPEMEHHOTO TOKA. AMIUIUTYIHOE U 1 Bubmorexa OK
B p ’ Y https://m.edsoo.ru/ffOcbd34
JCUCTBYIOIIEEe 3HAUEHNE CUIIBI TOKA U HATIPSDKEHUS
Tpanchopmarop. [IpousBoacTso, nepenada u notpedieHue
18 pascgop vp p p P 1 https://urok.apkpro.ru/
ANEKTPUUECKOI SJHEPTUU
VYCTpoiCTBO U MPAKTUUECKOE MPUMEHEHUE FIEKTPUIECKOTO
19 3BOHKA, TEHEPATOPa NEPEMEHHOIO TOKA, TUHUMN 1 bbmmorexa [JOK
’ patopa tep ’ https://m.edsoo.ru/ff0cc324
3NeKTpoIepeaayd
DKOJIOTUYECKUE PUCKHU TTPU MPOU3BOJICTBE FIEKTPOIHEPTUU.
20 KynbTypa ncnosb30BaHus 371€KTPOIHEPTUH B TOBCETHEBHOU 1 https://urok.apkpro.ru/

KHU3HH



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://urok.apkpro.ru/
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://urok.apkpro.ru/
https://m.edsoo.ru/ff0cc324
https://urok.apkpro.ru/

MexaHudecKkue BOJHBI, YCIIOBHS paCIPOCTPAHECHHUS.
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HasA paboyan npory

pamma | dusuka. 10

—11 Knaccol (6a3oBbin
bubmuoreka [JOK

21 [Tepuoa. CxopocTh pacipoCTpaHEHUs U JUIMHA BOJTHBI. 1
Hoiep):qﬂmer; Hpogonbgme EOJIHBI " hitps://m.edso0.1/TT0cca4
29 3ByK. CkopocTh 3ByKa. ['poMKoCTh 3ByKa. BricoTa ToHa. 1 bubnuorexa [JOK
TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
93 DNeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTb. 1 bubnuorexa [JOK
[IIxana 31€KTPOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpuHIMIIBI paAnOCBA3U U TeneBuacHusA. Pazsutue cpeacTs 1 https://urok.apkpro.ru/
cBa3u. Pagnonoxkanus
bubnuorexa [JOK
25 KonTtponbnas padota Ne2 «Konebanus u BOJHBI» 1 1 httos//m.e dsocI)_.[ru 068
26 [IpssMonMHENHOE pacpOCTPaHEHNE CBETA B OJTHOPOJHOU 1 bubnuoreka [IOK
cpene. Touyeunslid HICTOUHMK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
97 OTtpaxxeHue cBeta. 3aKOHbI OTpaxkeHus ceera. [locrpoenne 1 bubnuoreka [IOK
M300pakKeHUH B TJIOCKOM 3epKaje https://m.edsoo.ru/ff0cd4e0
28 [Ipenominienne cBera. [lonHOE BHYTpEeHHEE OTPAaKEHHUE. 1 bubnuoreka [IOK
[IpenenbHbIM yroJ MOJHOTO BHYTPEHHETO OTPAKEHUS https://m.edsoo.ru/ff0cd7f6
29 JlaGopaTtopnas pabota Ne5 «M3mepeHue nokaszaresns 1 1 bubnuoreka [JOK
MPETOMJICHHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunsel. [TocTpoenue nzoopakenwii B tuHze. opmyna 1 bubnuoreka [JOK
TOHKOW JIMH3bI. YBEIUYECHHE JIMH3bI https://m.edsoo.ru/ffOcddle
31 JlaboparopHas pabota Ne6 «lccnenoBanue cBONCTB 1 1 https://urok.apkpro.ru/
M300paXeHUH B INH3AX)
Jucnepcus cera. CrioskHbINA cocTaB Oenoro cera. L[BerT. https://urok.apkpro.ru/
32 JlaGopaTopnas pabora Ne7 «Habmonenue aucnepcuu 1 1
CBETa»
33 Nnurtepdepenmus creta. Judpaxmus ceeta. Audpakinronnas 1 bubnunoreka [JOK
peméTka https://m.edsoo.ru/ffOced22
34 [Tonepeunocts cBeTOBBIX BOJH. [lonsipu3zanus ceera 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0cf02e
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HaA paboyas nporpamma | Pusmka. 1Q

—11 Knaccol (6a3oBbin

35 1 https://urok.apkpro.ru/
0€3011aCHOTO PUMEHEHUS
36 I'panu1pl MPUMEHUMOCTH KJIACCUYECKOU MEXAHUKHU. 1 bubmmorexa [IOK
ITocTynaTel cieruanbHOU TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE 1 bubnuorexa [JOK
BPEMEHHU U COKPAILEHUE JUTUHBI https://m.edsoo.ru/ff0cfa42
38 DHeprus U UMIYNbC PEIATUBUCTCKOU yacTUlbl. CBs3b 1 bubnuorexa [JOK
MAacchl ¢ SHEPruer U UMIYIbCOM. DHEPIHsl TOKOs https://m.edsoo.ru/ff0cfc68
39 KonTponsnas padora Ne3 «Ontuka. OCHOBBI CIEIUATILHOM 1 1 bubnuorexa [JOK
TEOPUHU OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®ortonsl. opmyna [1nanka. DHeprus u uMIynsc GoToHA 1 ft?rfsnll;l ;f:(;:)g r(jlllffOCfe16
41 OTtkpeiTHe U uccienoBanne Gorordpdexra. OnbiTer A. T 1 bubmuorexa [JOK
Cronerosa https://m.edsoo.ru/ffOcffc4
42 3akonbl poTodrhdekra. YpaBHeHHe DHHIITCHHA TS 1 bubnuoreka [IOK
dbotorddexra. «KpacHas rparuia» Gororddexra https://m.edsoo.ru/ff0d015e
43 Hasnenue cBeta. Onbitel I1. H. JIeGeneBa. Xumuueckoe 1 bubmuorexa [JOK
JIIEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 Texuuueckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: 1 https://urok.apkoro.ru/
¢dboTorMeMeHT, GOTOAATUNK, COTTHEUHAs OaTapesi, CBETO MO/
45 Pemenue 3a1a4 o Teme «JeMEHTB KBAHTOBOW OMTHKI 1 Bu6mmorexa LIOK
https://m.edsoo.ru/ff0d0302
46 Mogenb aroma Tomcona. OnbiTel Pezepdopaa mo 1 bubmuoreka [JOK
paccesiHuio a-vyactuil. [lnanerapHas Mojens aroma https://m.edsoo.ru/ff0d091a
bubnunoreka [JOK
47 Hocrynarst bopa L https:// m.edsocl)_.[ ru/ff0dOafa
48 Nznyuenue u nornomieHre (OTOHOB MPH MEPEXOE aToMa C 1 bubnunoreka [JOK
OZHOTO YPOBHS SHEPIUM Ha Apyrou. Buael ciekTpos https://m.edsoo.ru/ff0dOafa
49 BounnHoBeI€ cBOMCTBA yacTull. Bosnbl ne bpowis. 1 bubnmoreka [JOK

KopnyckynsipHo-BonHOBOM tyaniu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHY)KJICHHOE H3ITy4CHHE depepanbHan paboyas nporpamma | Pusmka. 10—11 knaccbl (basosblii
50 OtkpsiTie paguoaktuBHOCTH. OnbITHL Pesepdopaa mo 1 bubnmoreka [JOK
OIIPENIEIICHUIO COCTaBa PAAMOAKTUBHOIO U3IIy4EHUS https://m.edsoo.ru/ff0d0fd2
51 Csowuctsa anb(da-, 6era-, ramma-uzaydeHus. Brusaue 1 https://urok.apkpro.ru/
PaaMOaKTUBHOCTH Ha )KUBbIE OPraHU3MBbI
OTkpeITHE IPOTOHA U HEWTpoHA. M30TOnbI. ANbha-pacma.
52 DNEeKTPOHHBIM U MO3UTPOHHBIN OeTa-pacnaj. ['amma- 1 brbmmorexa [OK
https://m.edsoo.ru/ff0d1162
M3JIy4CHUE
DHeprus CBSI31 HYKJIOHOB B sijipe. SiepHbIe peaKiii.
53 SAnepusiv peaktop. [IpoOraemsl, HEpCIEKTUBSI, 1 brbmmorexa [OK
3 https://m.edsoo.ru/ff0d1356
AKOJIOTUYECKHUE ACIIEKTHI SIAEPHOU IHEPTETUKHI
OneMeHTapHbIe YacTulbl. OTKPBITHE TO3UTPOHA. MeTo bl
54 HaOIOACHUS U PETUCTPAIIAN AIIEMEHTAPHBIX YaCTHII. 1 bu6moreka [IOK
Kpyrnsiit cton «@yHaaMeHTAIbHBIE B3aUMOJECHCTBUA. https://m.edsoo.ru/ff0d0e38
EnuncTBO (hM3mvecKou KapTUHBI MUPa»
55 Bun 3Be€3aH0T0 HeOa. Co3Be3nus, ApKHe 3BE3bI, TUTAHETHI, 1 https://urok.apkpro.ru/
uX BuauMoe apmkeHue. ColHeuHas cucteMa
56 Couniie. ConHeyHass aKTUBHOCTh. VICTOYHUK SHEPTUU 1 https://urok.apkpro.ru/
CouHIIa ¥ 3BE311
3B€3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/IbI TTTABHOW https://urok.apkpro.ru/
57 [I0CJIEI0BATEILHOCTH. BHYTpEHHEE CTPOECHUE 3BE3 L. 1
CoBpeMeHHbIE TPEACTABICHHS O IPOUCXOKACHUU U
sporronnu CoJTHIA U 3BE3]T
Mineunbin [Iyre — nama [Manakruka. [lonoxenue u
58 neukenne Connua B [Nanaktuke. ['anaktuku. YepHblie AbIPHI 1 https://urok.apkpro.ru/
B s/Ipax rajakTUK
59 Bcenennas. Pa30eranue ranaktuk. Teopus bonbmioro 1 https://urok.apkpro.ru/
B3pbIBa. PenrkroBoe n3nyyenue. MeraranakTuka
60 Heperennsie mpo6aemMbl acCTPOHOMUHU 1 https://urok-apkpro.ru/
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61 KonTtposnsHast padota Ned «I1eMeHThI aCTPOHOMHHU U d)ep,e:[)ant Has paboyas nporpamma | Gusnka. 10-pnaersk Spkstestt/
acTpO(U3HKI
O6o06maromuii ypok. Ponb ¢pusuku u acTpoHOMUU B https://urok.apkpro.ru/
62 9KOHOMUYECKOM, TEXHOJOTHUYECKOM, COIUAILHON U 1
ATHYECKOU chepax AeATEIbHOCTH YeJIOBEeKa
63 O6o6maromuii ypok. Pois 1 MecTo pu3uKu U acCTpOHOMUU 1 https://urok.apkpro.ru/
B COBPEMEHHOM HAay4yHOM KapTHHE MUpa
O6o0matomuii ypok. Pons pusudeckoit Teopuu B https://urok.apkpro.ru/
64 (hopMHUpPOBaHUHU MTPEICTABICHUN O PU3NYECKON KapTHHE 1
MHUpa
O6o0matomuii ypok. Mecto pu3ndeckoit KapTUHBI MHUpa B https://urok.apkpro.ru/
65 o011eM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX 1
MPEJICTABICHUN O IPUPO/IE
66 Pe3epBHbIil ypok. MarHuTHOE 10J1€. DIEKTPOMAarHUTHAs 1 https://urok.apkpro.ru/
MHIYKLINS
67 PezepBHbIil ypok. Ontuka. OCHOBBI CIIEIIUATIBLHON TEOPUU 1 https://urok.apkpro.ru/
OTHOCHUTEIIbHOCTH
68 Pesepnsrii ypok. KBantoBas ¢gusnka. DneMeHTHI 1 bubnuoreka [JOK
ACTPOHOMUH U acTPOPU3UKHU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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