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MHNOACHUTEJBHASA 3AIIUCKA
Pabouass mporpamma mo (u3MKEe Ha ypOBEHb OCHOBHOIO OOmIero oOpa3oBaHUS s
oOyuaromuxcst 10-11-x kiaccoB pa3paboTaHa B COOTBETCTBUH C TPEOOBAHUSIMHU:

®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-0d3 «O6 oOpaszoBanuu B Poccuiickoi
Oenepanuny;

npukazoM MuHnpocBemenus ot 31.05.2021 Ne 287 «O06 yrBepxkueHun (enepaabHOTO
rOCY/IapCTBEHHOTO0 00pa30BaTEIBHOTO CTAHIAPTA CPEIHEr0 00IIeT0 00pa30BaAHUSY;
- mnpukaza MunnpocBemenus ot 18.05.2023 Ne 371 «O06 yrBepxkacHUU deaepaaibHOR
IPOTPaMMBI CpeTHEro 0011ero 00pa3oBaHus»
- npukaza MunnpocsenieHus ot 22.03.2021 Ne 115 «O06 yrBepxknenuu Ilopsnka opranuzanuu
U OCYIIECTBJIICHUS 00pa3oBaTENbHON JEATENBHOCTH II0 OCHOBHBIM O00IIEC00pa3oBaTEeIbHBIM
nporpaMMaM — 00pa3oBaTeIbHBIM IMPOTrPaMMaM HAYaJIbHOTO OOIIEro, OCHOBHOI'O OOIEro u
cpeaHero o0Iiero oopa3oBaHus;

CIl 2.4.3648-20 «CaHUTapHO-3IUEMHOJIOTHYECKHE TpPeOOBaHUS K OpraHu3alusM
BOCIIMTAHUS U OOYYEHHMsI, OT/AbIXa WU O3J0pPOBJICHUS JETEH M MOJOJEKU», YTBEPKICHHBIX
MMOCTAHOBJICHUEM IJIaBHOT'O caHUTapHOro Bpada ot 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «l'urneHn4eckue HOPMATUBBI M TpeOOBaHUS K OOECIICUCHUIO
O0esomacHocTh U (wnM) Oe3BpeJHOCTH JUISl  4esloBeKa (aKTOpOB CpeAbl  OOUTAHUS,
YTBEPKACHHBIX IOCTAHOBJIEHUEM IJIaBHOI'O CaHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

* KOHIICTIIIMY Pa3BUTHUSI MAaTEMAaTHUYECKOTO 00Opa30BaHMsl, YTBEPKIACHHON paclopsiKeHueM
[IpaBuTensctBa o1 24.12.2013 No 2506-p;

[Ipukaz MyHMIIMOAJIBHOTO ABTOHOMHOTO OO0IIEOOPa30BATEIBLHOTO  YUPEIKICHUS
«Cpennsiss obmeodpa3zoBatenbHas mkojga Ne3» «OO0 yTBepkaeHHH pabO4YMX Mporpamm» OT
30.08.2023 Ne 420;

- (pemepanibHON paboueil mporpamMmsl o yueOHOMY npeameTy «Dusukay.

[Iporpamma mo ¢usuke 0a30BOro ypoBHSI Ha YpOBHE CpeIHEro oO0Iiero oOpa3oBaHHS
pa3paboTaHa Ha OCHOBE IOJOXEHUH M TpeOOBaHMHM K pe3yabTaTaM OCBOEHHS OCHOBHOMH
oOpa3zoBaTenbHONW mporpammsl, mpeactaBieHHbIx B PI'OC COO, a Takke c  ydy€Tom
denepanbHON paboyeil mporpaMMbl BOCHHMTAHHMS UM KOHLENUMHU MpEenojaBaHUsl y4eOHOro
npenmera «®@usuka» B o0Opa3zoBaTenbHbIX opranmzanmsx Poccuiickoit  ®enepanuu,
peaIn3yoLMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue mporpaMMbl MO (pU3MKe HampaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
HayyHOW KapTuHbI Mupa oOyuarouuxcs 10—11 kmaccoB npu oOyueHun ux usmke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOTO Noxoaa. [Iporpamma no ¢usrke COOTBETCTBYET
tpeboBanusiM GPI'OC COO k miaaHUpPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMEeTHBIM
pe3yibTataM OOYYeHHs, a TaKKe YYUTHIBAET HEOOXOAMMOCTb peau3allii MEXIPEIMETHBIX
CBsA3eM (PU3MKM C eCTeCTBEHHO-Hay4HbIMH YyueOHBIMU IpenMeTramMu. B Hell ompenpensiorcs
OCHOBHbIE 1IeIM M3Yy4eHUs (U3UKH Ha YPOBHE CpEIHEro oOIero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3ysibTaThl OCBOEHHS Kypca (HU3MKH: JMYHOCTHBIE, METalpeiAMETHbIe, MpeaMeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma o (usmke BKIIOYAET:

e IJITAHUPYEMbIE PE3YNbTAaThl OCBOEHUS Kypca (pU3MKKM Ha 6a30BOM YPOBHE, B TOM 4YHCIIE
IpeMETHBIE PE3YJIbTaThI MO T0/1aM 00YUYEHHUS;

e coJiepkaHue yuyeOHoro npeamera «Pu3nka» mo rogam o0yueHus.

®du3nka Kak HayKa 0 HanboJiee 00X 3aKOHAX MPHUPOJBI, BRICTYIAs B KA4eCTBE y4eOHOTO
IpeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HAaHUH 00 OKpYXKarolleM MUpe.
[IkonbHbI Kypc (QU3HKH — CHCTEMOOOPA3yIOUIMA Ui €CTeCTBEHHO-HAYUHBIX Y4EOHBIX



IPEIMETOB, MOCKOJIBKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U ABJICHUM, U3y4aeMbIX
XUMHEH, Ouonoruei, pusmueckoir reorpadueir u actpoHomuei. Mcnoab3oBaHWe W aKTUBHOE
npUMeHeHne (U3MYECKHX 3HAHUM ONpenenseT XapakTep H Ppa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe SHEepreTHKH, TPaHCIOpTa, OCBOEHHMsSI KOCMOCa, IOJIyYeHHs] HOBBIX
MaTepHaJIOB C 3a/JlaHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pu3uKu BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa 00yJaromuxcs, B GOpMUPOBaHUE YMEHUI
NPUMEHATH HAYYHBIH METO]I TIO3HAHUS MIPH BHITIOJIHEHUN UMHU YY€OHBIX UCCIICIOBAHHM.

B ocHOBy Kypca ¢u3uku i ypoBHS CpeJHEro o01ero o0pa3oBaHus MOJOXKEH psll UAeH,
KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBIISIETCS JJOTUUYECKH 3aBEPIIEHHBIM, OH
COJCPKHUT MaTepuall U3 BCEX pa3esioB (U3UKH, BKIIOYAET KaK BOIPOCH! KIACCHYECKOH, TaKk U
COBPEMEHHOM (PU3HKH.

Hoes cenepanusayuu. B cooTBeTCTBHM C HEl MaTepuan Kypca GU3uKu 00beTUHEH BOKPYT
¢usnueckux Teopwil. Bexymmm B Kypce sBisiercs (OPMHpPOBAHHE TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pHUU, BELIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanusanus npeanojaraeT MUClob30BaHUE T'yMaHUTapHOTO
noTeHuansa GU3NYECKOil HayKH, OCMBICIIEHUE CBS3U pa3BUTHUS (DU3UKU C Pa3BUTHEM OOLIECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU IIPOoOIeMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc Gu3nku npeamnonaraetT 3HaKOMCTBO € IIUPOKUM
KPYI'OM TEXHUUYECKUX U TEXHOJIOTUYECKUX MPHIIOKEHUH N3yUYEeHHBIX TEOPUI U 3aKOHOB.

Hoes skonozuzayuu peanu3yercss IOCPEACTBOM BBEICHHUS DJIEMEHTOB COJEPXKaHMS,
NOCBANIEHHBIX JKOJIOTMYECKHM TpoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pPa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TakKe 00CYKIEHHs MPoOJIeM palliOHAIBHOTO MPUPOIOII0JIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha ypOBHE CpeIHEro oOmero oOpa3oBaHUsS
ABIIAIOTCA (u3nyeckue Teopuu ((POpMUPOBAHUE TMPEACTABICHUI O CTPYKTYpe MOCTPOEHUs
¢uznyeckoil Teopuu, poiau (PyHIAMEHTAIBHBIX 3aKOHOB W NPUHLHUIOB B COBPEMEHHBIX
IIPEJCTaBICHUSX O NPUPOJE, TpaHUIAX MPUMEHMMOCTH TEOPHi, I ONHUCAHUS €CTECTBEHHO-
HaYYHBIX SIBJICHUN U MTPOLIECCOB).

CucreMHO-1eTeIbHOCTHBIN MOJAX0A B Kypce (PU3UKH peaau3yeTcs Mpekae BCEro 3a Cuér
OpraHM3ay IKCIEPUMEHTAIbHON JeATeNbHOCTH oOyuatouiuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BaHUE CHCTEMBbl (DPOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
71a00paTOpHBIX paboOT, KOTOpbIE B Iporpamme Mo (uzuke OoOBEAMHEHBI B OOLIMI CHUCOK
YUEHUYECKUX MPaKTHUYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1adopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYILIECTBISETCS Yy4YaCTHHKaMH 00pa30oBaTeIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TIaHUPOBAaHUS U OCHaleHusa Kabuneta ¢usuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHMS,
WCCJIEIOBaHMSI 3aBHUCHUMOCTEH (DHU3MYECKUX BEJIMYMH W IOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHuE yAenseTcs PEIIEHUI0 pacuETHBIX M KayeCTBEHHbIX 3a1ad. [Ipu atom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4H C SIBHO 3aJJaHHON (PM3HYECKON MOJIEINbIO,
MO3BOJIAIONIME MPUMEHSATh W3YyYEHHBbIE 3aKOHBI M 3aKOHOMEpPHOCTH Kak M3 OJHOTO paszeina
Kypca, Tak U UHTErpupys 3HaHUs U3 pa3HbIX pa3/iesoB. [ KaueCTBEHHBIX 3a/1a4 MPHUOPUTETOM
SBIISIIOTCSL 33aJaHUsd Ha OOBSICHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOILIECCOB B
OKpY’Kalollel >Ku3HU, TpeOyromue BbIOOpa (u3MuUecKod MOAENTH A CUTYallMH MPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuasbHO-TEXHHUYECKOMY
obecrieueHnI0 y4eOHOro Tpolecca 0a30BBI ypOBEHb Kypca (M3UKM Ha YPOBHE CPEIHETO



o0mero oOpa3oBaHUs JTOJDKEH M3y4aThCsS B YCJIOBHSIX MPEIMETHOTO KaOWHEeTa (PU3MKK WM B
YCIIOBHUSAX MHTETPHUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOro IuKJa. B xabunere
(Gu3uKN T0JKHO OBITH HEOOX0ANMOE JTab0opaTOpHOE 000PYIOBAHNE JIJISI BHITIOTHEHUS YKa3aHHBIX
B IporpaMme 10 (U3MKE YYEHHUYECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.

JemoHcTpannoHHoe 00opynoBaHue (OPMHPYETCS B COOTBETCTBUM C HPUHIUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECIeunBaeT MOCTAHOBKY IMEPEUMCICHHBIX B MPOrpaMMe 10
(Gu3uKe KIIOYEBBIX JAEMOHCTpALUN JUIsl MUCCIENOBAaHUS M3Y4YaeMbIX SBICHUH M IPOLECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGopaTtopHoe 00OpyAOBaHHE AJS YYCHHMUYECKHX IMPAKTHYECKHX paboT (gopmupyercs B
BUJIC TEMaTHYECKUX KOMILICKTOB M OOECIIEYMBAETCS B Pacy€ére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. TemaTnyeckue KOMIUIEKThl J1IaOOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
IIOCTPOCHbI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM AHAJIOIOBBIX M LU(PPOBBIX NMPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIILHBIX CHCTEM B BUJIE HU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU TIETISIMU U3YYEHUS GU3UKU B 00IIEM 00pa30BAHUU SBIISIOTCS:

e hopMupoBaHHEe HHTEpeca U CTpEeMJIEHUS OOydaloluXxcs K HayyHOMY M3Y4YECHHUIO
HOPUPOIbI, PA3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

epa3BUTHE TPEACTABICHUH O HAaydHOM METOJAE TMO3HaHUs W  (QOpMHUpOBaHUE
HCCIIEIOBATEIHLCKOTO OTHOIICHHS K OKPY)KAIOIINM SIBIICHHSIM;

 hopMupOBaHHE HAyYHOI'O MHUPOBO33PEHUS KaK pe3yjbTaTa M3yueHHs OCHOB CTPOCHHS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

e hopMupoBaHre YMEHUN OOBSICHATDH SBICHHS C MCIOJIH30BAHWEM (U3NUECKUX 3HAHUN U
HAYYHBIX J0Ka3aTEeIbCTB;

e hopMupoOBaHHE NpPEACTaBICHUN O PO (PU3MKHM JIJsl Pa3BUTUS APYTHUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHII.

JocTmkeHnne STUX meneld o0ecrieyrBaeTcsl peuleHneM CIEAYIONMX 3a7ad B IpoIecce
n3y4deHus Kypca GU3MKU Ha YPOBHE CPEAHETO 001Iero 00pa3oBaHus:

* [IPUOOpPETEHNE CUCTEMBbI 3HAHUM 00 OOLIMX (HU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOUAsi MEXAHUKY, MOJIEKYJSIPHYIO (QU3UKY, dJIEKTPOANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI aCTPOPU3HKH;

e hopMupOBaHNE YMEHHH TPUMEHSATh TEOPETHUECKUE 3HAHHUA Ui  OOBSICHEHUS
(bu3nUecKux SIBIEHUH B MPHUPOJE M U NMPUHATHS NMPAKTUUECKUX PEIICHUH B MOBCETHEBHOMN
KHU3HH,

e OCBOEHHE CIIOCOOOB pPEIICHUS pa3IMYHBIX 3314 C SIBHO 331aHHON (PU3NIECKOI MOJIEIBIO,
3a7ad, IOAPa3yMEBAIONINX CaMOCTOSTENIFHOE CO3/IaHue (PH3MYECKON MOJeNH, aJeKBaTHOM
YCIIOBHSIM 33J1auy;

e [IOHUMaHHE (PU3UUYECKUX OCHOB M MPUHIMIIOB JCUCTBUS TEXHUYECKUX YCTPOICTB H
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

* OBJIAZICHAE METOAAMH CAMOCTOSTEIBHOTO TUIAHHUPOBAHUS W TPOBENCHUS (HUINICCKUX
HKCIEPUMEHTOB, aHaJM3a M HWHTEpHpeTaluu HWHQPOPMALUU, ONpeAeTeHUs JTOCTOBEPHOCTU
MOJIy4EHHOTO pe3ysbTara;

*CO3/IaHUE YCIOBUH JIsi Pa3BUTHS YMEHHU IMPOEKTHO-HCCIIEAOBATENLCKOW, TBOPYECKOM
NeSITETTHHOCTH.

Ha uzyuenue ¢usuku (6a30Bblif ypOBEHb) HAa YPOBHE CPEIHETO 001Iero 0Opa3oBaHUsl OTBOIUTCS
136 gacoB: B 10 kitacce- 68 yacoB (2 yaca B Hezelnto), B 11 kiacce — (2 yaca B HEIEINIO).

COJEP)KAHUE OBYYEHUA



10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS

®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarowmero mupa. Pomib
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS PUPOABL. IKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (usndeckux siBjaeHuid u npoieccoB. Hayunsie runoressl. dusznueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHMHIMIT COOTBETCTBUSI.

Ponp m mecto ¢uszuku B (OPMHPOBAHMM COBPEMEHHOW HAYYHOW KapTUHBI MHpa, B
MPAKTUYECKOM IESITETLHOCTH JIIOICH.

Jlemoncmpayuu

AHanorosbie ¥ MU(PPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuveckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYEeCKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl u
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE aBroKeHue. ['padvku 3aBHCHMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMEILICHUSI MATEPUAIIBHON TOUYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonuneiiHoe naBmxeHue. J[[BUkeHHe MaTepuanbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOW II0 MOZYJII0 CKOPOCTBIO. YTIJIOBAas CKOPOCTb, JIMHEWHas CKOpocThb. Ilepuon m
gactoTa oOpamieHus. [[eHTpocTpeMHUTEeIbHOE YCKOPEHUE.

TexHnueckre yCTpoMCTBA U MPAKTUYECKOE TPUMEHEHUE: CIIUIOMETP, JABHKECHUE

CHApSJIOB, LIEMIHBIE U PEMEHHBIE NIEPEIaYn.

Jlemoncmpayuu

Mojenb cucTeMBbI OTCUETA, MILTIOCTPALs KHHEMATUYECKUX XAPAKTEPUCTHK JBHKEHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXAHU3MOB.

ITagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGmronenue neukenus tesa, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenne yckopeHus CBOOOHOTO TMaICHHUS.

Hanpasnenue ckopocTy npy IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydenne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONMPEAECICHUS MTHOBEHHOM CKOPOCTH.

UccnenoBanue  COOTHONIEHWS ~ MEXAYy  NOYTSIMH, MOPOWJICHHBIMHM  TEJIOM  3a
MOCJIEOBATEIbHBIE PAaBHBIE NPOMEXKYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM JIBUKEHHUH C
HavyaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

N3yuenune aBuxeHus Teia, OpOIIeHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocuTenbHOCTH ['anuied. [lepBbiit 3akoH HeroToHa. MHEpLManbHbIE CHCTEMBI
oTCU€Ta.

Macca tema. Cuna. IlpuHnmn cynepnosunmu cuwi. Bropoit 3akoH HerooTona miist
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMHuueckasi CKOPOCTb.

Cuna ynpyroctd. 3akoH ['yka. Bec tena.



Tpenune. Buapl Tpenus (MoKos, CKOJbXEHHs, kadeHus). Cuna Tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosgoumuent tpenns. Cuna cOnpoTUBICHUS
IIPU JIBUKEHHUM TENa B KUAKOCTU WM rase.

[ToctynarensHoe U BpalaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPAOIO Tela.

MoOMEHT CuIbl OTHOCHUTEIBHO OCH BpaieHus. [1nedo cunbl. Y cnoBus paBHOBeCUs

TBEPIOTO TEIA.

TexHuueckue YCTpOHCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIUIIHUKY, ABW)KECHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHue Macc B3aMMOJICHCTBYIONIUX TEI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecUs TBEpAOTO Tesa. Bubl paBHOBECH .

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBaHue yciioBUil paBHOBECHUS TBEPIOTO TEJA, UMEIOIIETO OCh BPALECHUS.

Tema 3. 3aKkoHbl COXpaHeHUAn 6 MeEXAHUKE

HNmnynsc MaTepralbHOM TOYKH (Tea), CUCTEMBI MaTepUATbHBIX TOUeK. IMITynbc CHIIBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUITBI.

Kunernueckass sHeprus marepuaibHOM TOUKHU. Teopema 00 HM3MEHEHHM KHHETHYEeCKOH
DHEPIHUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3HepTrus ynpyro 1e(GopMuUpoOBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEprys Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble U HEMOTEHLHUANbHbIE CHIIBL. CBsA3b pabOThl HENOTEHIMAIBHBIX CHII C
VU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

TexHu4eCcKkne yCTpOMCTBA U NPAKTUYECKOE TIPUMEHEHUE: BOJOMET, KONEP, PYKUHHBII

IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KUHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHne abCOMIOTHO HEYIIPYToro yaapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX

MasiTHUKOB.

HccnenoBanue cBsi3U pabOThl CHJIBI ¢ M3MEHEHHEM MEXaHHYECKOM SHEpruM Tena Ha
IIPUMEpPE PACTSHKEHUSI PE3UHOBOTO JKI'yTa.

Paszgen 3. MoJjiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu



OcHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-KUHETHUECKON TEOPUH U UX ONBITHOE 000CHOBAHHUE.
BpoynoBckoe nBwxkenue. Juddys3us. Xapaktep IBUKCHHS W B3aUMOJCUCTBUS YaCTHIL
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoamdecTBo BemiecTsa.
[TocrossnHast ABorajipo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Lenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
ujeanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHepruu
TEIJIOBOTO JBM>KeHMs vactul rasza. [llkama temmnepatryp KeneBuna. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneipona. 3akon Jlanbrona. M3omporecchl B UcaIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe nmpeacraBieHne H30MpOLEcCOB: U30TEpMa,
u30Xxopa, nzobdapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbITE, OKa3bIBAIOUINE JUCKPETHOE CTPOCHHME BemiecTBa, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COETUHEHUI.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHUSI.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOT'O B3aUMOACHCTBUA.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABIEHUS ra3a Ha CTEHKH COCYya.

OnBIThI, WJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATBHOTO ra3za, U30MpPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomol

OmnpeneneHnue Macchl BO3JyXa B KIJIACCHOM KOMHATe Ha OCHOBE H3MEpEeHUH o0béMa
KOMHATBHI, IABJIICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS PA3pPEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepMonnHaMuueckas cucTeMa. BHyTpeHHsIs SHEPrusl TEpPMOINHAMUYECKON CUCTEMBI U

crnocoObl €€ wusMeHeHus. KommuecTBo TemnoTel M paboTa. BHyTpeHHsIsT 3Heprus
OJIHOATOMHOTO HJI€aJbHOTO rasza. Buuabpl Termonepenadu: TEIUIONPOBOJHOCTb, KOHBEKIIHS,
U3JIydeHHE. Y IeJbHas TEIIIOEMKOCTh BellecTBa. KOIM4ecTBO TEIIOTHI ITPH TEIUIONEpeaaye.

[Tonsstue 00 ammaGatHOM mponecce. IlepBbiii 3akoH TepMmonuHamukH. IlpumeHeHue
NEepBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuku. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TenioBeie MamuHbl. [IpuHIUIIBL JeficTBUS TeMIoBbIX MaluH. [IpeoOpa3oBaHus SHEPTUH B
TerIoBbIX MamuHax. KoadduimenT nonesnoro aeictBus teruioBoit Mamuuabl. [{ukn Kapao u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHuueckue ycTpoiicTBa M MpPaKTHYECKOE IPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEH HSHEpPrUM Tejla MPU COBEpIIEHUH pPadOThI: BBUIET HMPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)XaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATYHHOH TpyOke MyTEéM
TpeHUsl (BUCOIEMOHCTPAIIHS).

M3MeHeHne BHYTPEHHEN dHEpruu (TeMrepaTypsl) Tela Ipy TEIUIoNnepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYLIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeMI0EMKOCTH.



Tema 3. Azpecammnvie cocmoanun geuecmea. Dazogvie nepexoovt

[TapooOpa3oBanue u koHaeHcauus. Mcnapenue u  kuneHue. AOCOIIOTHAs U
OTHOCHUTEIIbHAS BIAKHOCTh BO3/yXa. HachIeHHbIi map. Y aenbHas TeIoTa mapooopa3oBaHusl.
3aBUCHUMOCTh

TEMIIepaTypbl KUIIEHHS OT JaBJICHUS.

Teépmoe Teno. Kpucramnmaeckue u amopdHbie Tena. AHH30TPOIHS CBOMCTB KPUCTAJLIOB.
Kunkue kpucramisl. CoBpemMeHHbIe MaTepuanbl. [lnaBinenue u Kpucramumszanus. Y aelbHas
TeruioTa riasineHus. Cyonumanus.

VYpaBHeHUE TEIIOBOTO OanaHca.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TUTPOMETP U TICUXPOMETP,

KAJIOPUMETP, TEXHOJOTUU TIOJIYUCHHS] COBPEMEHHBIX MAaTe€puajoB, B TOM YHUCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JTaBJICHHUH.

CrniocoObl U3MepeHus BIAKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepeHrie OTHOCUTENBHOU BJIaAXKHOCTH BO3yXa.

Pa3znea 4. daekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OnekTpu3anus Tell. OJeKTpUYecKuid 3apsa. [[Ba Buga dSIEKTPUUYECKHX 3apsijIoB.
[IpoBOIHUKY, TUBNEKTPUKH U MTOTYIPOBOJIHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumopeiictBue 3apanoB. 3akoH Kymona. ToudedHslii  JIEKTpUYECKHM  3apsi.
OnekTpuueckoe moje. Hampsk€HHOCTh diekTpudeckoro mois. [lpuHiun cynepno3unuu
ANEKTPUUECKUX MoJiel. JINHUKM Hanps>KEHHOCTHU AJIEKTPUUECKOTO TOJIS.

PabGora cun oanektpocratmdyeckoro mons. [lotenuman. Pa3HOCTh TOTEHIMANOB.
[IpoBOIHUKY M AUBJIEKTPUKH B DJIEKTPOCTATUUECKOM ToJie. J{uaiieKTpuueckasi IpOHULIAEMOCTb.

OnektpoéMkocTb. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOTO KOHJAEHCATOpa. DHEPrus
3apsKEHHOTO KOHJIEHCATOPA.

TexHU4ecKue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: AIEKTPOCKOIIL, FIEKTPOMETP,

ANIEKTPOCTaTUYECKas  3allMTa,  3a3eMJIEHHE  3JIEKTPOIpHOOpOB,  KOHJEHCATOP,
KOIUPOBAJIBHBIN anmapar, CTpyHHBIN IPUHTEP.
Jlemoncmpayuu

Y CTpoUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

B3aumoseiicTBue Ha3IEKTPU3OBAHHBIX TEN.

DIJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DneKTpocTaTHUecKast 3alllnTa.

JIMdIIEKTPUKN B DJIEKTPOCTaTUYECKOM IIOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcaTopa OT IUIOIAAM  IJIACTHH,
paccTOSHUS MEX]ly HUMU U AUDJIEKTPUUECKOIN MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax



DJIEKTPUUYECKUN TOK. Y CJIOBHSI CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKa. MICTOUHMKM TOKa.
Cuna toka. [TocTosHHBII TOK.

Hanpsokenue. 3akon Oma 17151 ydacTka LIETH.

DIIeKTpUUYECKOe CONPOTHUBIICHHUE. VY aensHoe CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenpHOE, MapauieIbHOE, CMELIAHHOE COEAMHEHNE TPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MoOmHOCTh 371EKTPUUYECKOTO TOKa.

DNeKTpOoABUKYIIasi CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) AJIEKTpUIeCcKOoi ienu. KopoTkoe 3amMbIkaHUeE.

DJIEKTPOHHAs IPOBOJAUMOCTbD TBEPJBIX METAJUIOB. 3aBUCHUMOCTh COIPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHash MPOBOAMMOCTh MOJIYIPOBOJAHUKOB.
CsaoticTBa p—Nn-nepexona. [lonynpoBoJHUKOBBIE TPHUOOPHI.

DNEeKTpUYEeCKU TOK B pacTBOpax U paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTUYECKAsS
JUCCOIUAIUS. DIEKTPOJIU3.

DNIeKTpUUYECKHl TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOATENbHBIN pa3psaa. MonHus.
ITna3ma.

TexHuueckue yCTpoilcTBa M TPAKTUYECKOE NPUMEHEHHE: amIepMeTp, BOJBTMETP,
peoctaT, MCTOYHHMKHM TOKA, 3JIEKTpPOHArpeBaTelbHbIE MPUOOPBI, BIEKTPOOCBETUTEIbHBIE
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIA IHOJ, TEPMUCTOPHl U (OTOPE3IUCTOPHI,
MOJIYIIPOBOJJHUKOBBIN TNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] UWIMHAPUYECKUX MPOBOJAHMKOB OT JJIMHBI, IUIOLIAIN
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMeniaHHOE COeTUHEHNE POBOTHUKOB.

[IpssMoe m3MepeHHue 3IEKTPOABMKYIIEH cHilbl. KOpOoTKoe 3amblKaHME TajbBaHUYECKOTO
DJIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

W ckpoBo# pa3psa v IPOBOAMMOCTG BO3AyXa.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepeHne dNEKTPOABIIKYIIEH CHUJIBI  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COIPOTHUBIICHUS.

Habmronenue snextponunsa.

MexnpeamMeTrHblie CBSI3H

Wzyuenune xypca ¢usuku 0azoBoro ypoBHs B 10 kiacce ocyliecTBIsieTcss ¢ Y4ETOM
COJIEP)KATENbHBIX MEXIIPEIMETHBIX CBSA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO MO3HAHMSL:
ABJIEHUE, Hay4YHbIH (akT, rumores3a, (Qu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CHUCTEMBbl ypaBHEHMH, JMHeHHas ¢QyHKIuUs, mnapabona,
runep6oa, ux rpadMKy ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKITUU: CUHYC, KOCUHYC, TAHTEHC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPHl M HUX MPOEKIHH HA OCH
KOOPJIMHAT, CJI0KEHNE BEKTOPOB.



buonoeus: mexanndeckoe IBIKEHHUE B KUBOU mpupone, auddy3us, ocMocC, TEII000MeH
JKUBBIX OPraHU3MOB (BH/Ibl TEILJIONEPENAYH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKUE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBA TBEPIBIX TeJ, KUAKOCTEH W Ta30B, 3JIEKTPUUYECKUE
CBOICTBA METAJJIOB, SJIEKTPOIUTHYSCKAS JUCCOIIUAIUS, TaThBAaHUKA.

Tl'eoepaghus: BIaxXHOCTH BO3lyXa, BETPhI, OapOMeETp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHue ABUKCHUN C MCIOJIB30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHHUKE, TMOJIIUITHUKH, HCIOJIb30BAHME 3aKOHA COXpaHEHUs UMITyJbca B TEXHHKE (pakera,
BOJIOMET M JIpyrue), JIBUTaTellb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOAWJIbHUK, KOHAUITUOHEP, TCXHOJIOTHU IMOJIYYCHHA COBPCMCHHBIX MAaTCPUAJIOB, B TOM YUCIIC
HAHOMATEepHalloB, M  HAHOTEXHOJOTHH,  OJEKTPOCTaTHUeCKas  3alluTa,  3a3eMIICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, SJICKTpPOHArpeBaTelIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENBHbIE IPUOOPHI, TaJTbBAHUKA.

11 KJIACC

Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpomMazZHUMHAA UHOYKYUA

ITocrosiHHbIE MarHuThl. B3anMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IIOJ€.
BekTop maruutHOM MHAyKUMU. [I[puHIMN Cynepno3uliuy MarHUTHBIX NOJIel. JIMHUKM MarHUTHOM
uHAyKuuu. KapTuHa AMHUI MarHUTHOM MHIYKLIUH T10JIS IOCTOSIHHBIX MarHUTOB.

MarauTHoe 1oje NpOBOJHHMKA C TOKOM. KapThHa JMHHMI WHIYKIIMM MAarHUTHOI'O MOJIS
JUJIMHHOTO TPSIMOTO IMPOBOJAHMKA M 3aMKHYTOIO KOJIBIIEBOIO NMPOBOJAHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmoenicTBre NpoOBOAHUKOB C TOKOM.

Cuiia AMniepa, €€ MOlyJb M HallpaBJICHHE.

Cuwna Jlopenna, €€ MOAynbp W HampaBiieHue. JIBUKEHUE 3apsHKEHHOW 4YacTHIBI B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

SIBneHue HNEeKTpOMArHUTHOM WHAYKIMH. [lOTOK BekTOpa MAarHUTHOM WHIYKLHUH.
DNEKTPOABMKYILASA CUJIa UHAYKIUU. 3aKOH 3JIEKTpOMarauTHo uuaykuuu dapazes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABHKYIIAS CUJa WHAYKIMH B TMPOBOJIHHKE,
JIBUKYILIEMCS TTOCTYNATENbHO B OJTHOPOAHOM MarHUTHOM IOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. fIBI€HHE CAMOMHIYKLIMH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.

DHeprusi MarHuTHOTO TIOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpPOWCTBA M IPAKTHYECKOE MPUMEHEHUE: TOCTOSIHHBIE MAarHuThl,
AIIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIUOHHAS M€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKIJIOHEHHUE ANEKTPOHHOTO My4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHIYKIMY MarHUTHOTO TOJIS.

B3auMozeiicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[ericrBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBiIeHUE HNEKTPOMArHUTHON UHIYKIUU.

ITpaBuio Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYILEH CHIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHSI MarHUTHOTO
MIOTOKa.



SBrIeHNE CAMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3y4yeHre MarHuTHOT'O TOJISl KaTYIIKH C TOKOM.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHATa Ha paMKy C TOKOM.

HccnenoBanue sABJICHUS JIEKTPOMATHUTHOW MHAYKIIMH.

Pa3nes 5. Kosiebanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

KonebarenbHas cucrema. CBoOojgHble MexaHMuYeckue KoseOaHus. ['apmoHuueckue
kosnebanusa. Ilepuon, wactora, amrumryna W ¢asa kosnebanuil. IIpyKUHHBI MasTHUK.
MaremaTuueckuii MasTHUK. YpaBHEHUE rapMOHMYECKMX KosieOanuil. IIpeBpaiieHue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.

Konebarenbubiii koHTYyp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KOJEOAaHUS B HACATBHOM
KoJIeOAaTeIbHOM KOHTYype. AHAJIOrMs MEXIy MEXaHWYeCKMMU M 3JEKTPOMarHUTHBIMU
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS DHEPrUM B HICATHLHOM KoJeOaTeTbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHy)XeHHble MeXaHUUYECKHE KOJeOaHus.
Pe3onanc. BeiHy/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJI€OaHMUs.

[TepemenHbIiil ToK. CUHYCOMIAIbHBIM NEPEMEHHBIH TOK. MOIHOCTh MEPEMEHHOIO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. I[IpousBoactBo, nepemgaya W NOTPEOJIEHUE 3IEKTPUUECKOW 3SHEPIUU.
OKOJIOTUYECKME PUCKM IpU IPOU3BOJACTBE AIEKTpo3Hepruu. KynbTypa ucnonb3oBaHUSA
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HU.

TexHudyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHME: DSJIEKTPUYECKHM 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Llemoncmpayuu

Hccnenoanue napaMeTpoB KosieOaTeNbHON cUCTEMbI (IPYKUHHBINA WM MaTeMaTHYeCKUN
MasITHHK).

HaOGnronenue 3aryxarommx KojaeOaHuii.

HccnenoBaHue CBOMCTB BBIHYKICHHBIX KOJIEOaHUI.

Hab6monenue pezonanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcumiutorpaMMbl  (3aBUCMMOCTH  CHJIBI TOKa M HampsDKEHMs OT BPEMEHM) s
3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Pe3onanc npu mociieoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KaTYIIKU WHAYKTHUBHOCTH M
KOH/JIEHCATOopa.

Mopnens IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

HccnenoBanue 3aBUCUMOCTHU NEPHOa MAJIBIX KosieOaHU rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipysa.

HccnenoBanne IEPEMEHHOIO TOKa B ILENM U3 IOCJIENOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTylIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

Mexanudeckre BOJIHBI, yCIIOBUA pacnpocTpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
U JMHa BojHbL. [lomepeuHble M MpOAOJIbHbIE BOJHBL MHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJHBI. Y CJIOBMS H3JIy4EHHUS DJIEKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHranus BekTopoB E, B, V B anexrpomarnuTHOi BosHe. CBoMCTBa 3JIEKTPOMAarHUTHBIX



BOJIH: OTpa)KeHHE, NpeJoMJIeHUe, Moyspusauus, audpakuus, uHtepdepenius. CKOpPOCTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3J1eKTPOMAarHUTHBIX BOJIH. [IpMMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHUIMIIBI pagUOCBSI3U U TeleBUACHU. Paguonokanmys.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAtOIIEH Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE MPUMEHEHHUE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedgon, CBU-meusb.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

KoneO6:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmroienue orpaskeHus U MpeoMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenue natepdepeHnny 1 1uppakind MEXaHHYECKUX BOJIH.

3BYKOBOH pE30HAHC.

Habmioienue CcBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOM M YacTOTOU
KoJie0aHui.

UccnenoBanue CBOMCTB  AJEKTPOMArHUTHBIX — BOJIH:  OTPaXEHUE, MPEJIOMIICHHE,
noJsipu3anus, Tudpakuus, tHTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonuHeliHoe pacpocTpaHeHHEe CBETa B OHOPOIHOMN cpelie.
JIyud cBera. ToYEUHBII UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHbl OoTpaxxeHHUs cBeTa. [locTpoeHue H300pa)keHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3akOHBI MpeIOMJEHHs cBeTa. AOCOMIOTHBIA IOKa3aTellb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yrosn MOJHOrO BHYTPEHHETO
OTpaXKEHHUS.

Hucnepcus ceera. ClnoxxHbIi coctaB 6enoro csera. Lger.

CoOuparomiue M pacceuBaroniue JuH3bl. ToHKass JuH3a. DOKYCHOE pacCTOSHUE WU
OnTHYEeCKasl CHiia TOHKOM JIMH3bI. [locTpoeHne n3o0paxeHuii B coOMparommx U paccenBarOIINUX
nuH3ax. QopMyIia TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HaOJII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHH(]A3HBIX
KOT'€pEHTHBIX HCTOUHHKOB.

Hudpakuus cBeta. JludpakunonHas pemérka. YciaoBHe HAOMIOJACHHUS TJIaBHBIX
MaKCHUMYMOB IPH MaIeHUH MOHOXPOMAaTHYECKOT0 CBETa Ha NU(PAKIIMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHuueckue ycTpoWCTBa W MpakTHUYECKOE NpPHMEHEHHE: OYKH, Jymna, (oToamnmapar,
NPOCKIIMOHHBIN ~anmapar, MHKpPOCKOI, TEeJIEeCKOI, BOJIOKOHHAs OITHKA, JU(PpPaKIHOHHAS
peImeéTKa, NoIIpon.

Jlemoncmpayuu

[IpsimonuHetHOEe pacHpocTpaHEHUE, OTpakKeHHWE U TpeioMieHue cBeTa. OnTuueckue
pUOOPBHI.

ITonHoe BHyTpeHHEE OTpaxeHue. Mojieab CBETOBOAA.

HccnenoBanue CBOMCTB M300payKCHHM B JIMH3AX.

Mopaenu MUKpOCKOIIa, TeIeCKomna.

Hab6nronenue natepdepeHIum creTa.



Hab6mronenue audpakuun cBeta.

HabGmronenue qucnepcuu certa.

[TosryueHue cekTpa ¢ MOMOILBIO IPU3MBI.

[Toryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKINOHHON PEHIETKH.

Habmroienue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenue nokasaresns npeaoMIIeHHUs CTEKIIA.

HccnenoBanue CBOMCTB N300paKCHHM B JIMH3aX.

Habmronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI cielIUAJIbLHONH T€OPUH OTHOCHTEIBHOCTH

I'paHnLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenuanibHOM TEOpUHU
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTh MOJIYJII CKOPOCTH CB€Ta B BaKyyMme, MPUHLUII
OTHOCHUTEJIbHOCTH DUHILITEHHA.

OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aME/IEHUE BPEMEHU U COKPAILIEHUE JITHBI.

OHeprus U UMIYJbC PEISITUBUCTCKON YaCTULIBI.

CBs13b MaccChl ¢ SHEPTUEU U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs OKOSI.

Paznen 7. KBantoBasi pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®otonbl. ®opmyna [lnanka cBs3u sHEprun GOTOHA C €r0 YACTOTOH. DHEPTHS U UMITYJIbC
dboToHa.

OtkpeiTue u wuccneaoanue Qoroddpdexra. Onbitel A. I'. CtoneroBa. 3akoHbI
doroaddexra. Ypasnenune DitHmreitna 1 pororddexra. «KpacHas rpanunay dporodddexra.

Hasnenue ceera. Onbith [1. H. JIeGenena.

XUMHUYECKOE IEMCTBUE CBETA.

TexHuueckue ycTpOHCTBAa M MpPAaKTHYECKOE NpUMEHeHHue: (HOoTorneMeHT, (POoToaaTyuK,
coJIHEeUHas OaTtapesi, CBETOIUO/I.

Jlemoncmpayuu

D010 deKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTtoaddexra.

CBeToano.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiThl Peszepdopna no paccesHuto o -yactuil. [lmanerapnas
Mozenb atoMa. [Tocrynarsr bopa. 3nyuenue u norsnouieHue (GOTOHOB NpU MEPEXoAe aroma ¢
OIHOTO YpPOBHS SHEpruM Ha Jpyrod. Buasl crnektpoB. CHekTp YypOBHEH SHEpruM aroMa
BOZIOpOAA.

BonnoBsble cBolicTBa yactuil. Bosnsl e bpoiinsa. KopnyckynsipHO-BOJHOBOW Tyaan3M.

CroHTaHHOE U BBIHYKJIEHHOE H3JTyueHHE.

TexHudeckne yCcTpOMCTBA M NIPAKTUYECKOE NPUMEHEHHUE: CHEKTPaJIbHBIA aHaJIN3
(cmiekTpockoI), 1a3zep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Mopnenb oneiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabmoneHne nuHeuaThIX CIEKTPOB U3TyYSHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

HabGnronenue muHEHYaTOro CriekTpa.

Tema 3. Amomnoe aopo



OKCIIEpPUMEHTHI,  JOKa3bIBAIOUIUE  CII0XKHOCTH CTPOEHHs  Ajpa. OTtkpbITHE
panuoaktuBHOCTU. OTBITH Pezepdopna mo onpeneneHuio cocTaBa paaioakTUBHOTO U3ITyYCHHUS.
CgoiictBa anb(da-, 6era-, raMmma-u3aydeHus. BiusHue painoakTUBHOCTH HA KHUBBIE OPTaHU3MBI.

OtkpbiTHEe TIpOoTOHA W HedTpoHa. Hykmonnas mozenp sapa ['eiizenOepra—lBaHeHKO.
3apsn sapa. MaccoBoe uucio siapa. M30Tornsbl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBINA Oera-pacnaa. ['aMma-usinyueHue. 3akoH
PaaMOAaKTUBHOIO pacnajaa.

DHeprus CBS3U HYKIOHOB B siape. SnepHbie cuiibl. JlegekT Macchl sapa.

Snepuble peakuuu. [lenenue u cuHTE3 SAEP.

Anepupiii  peaktop. TepmosiaepHblii cuHTe3. [IpobneMbl M NIEpCHEKTHUBBI  SAAEPHOM
HHEPreTUKU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTrEeTHKU.

DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTo/1p1 HAOIOIEHUS M PETUCTPAIMH SJIEMEHTAPHBIX YaCTHII.

®yHIaMeHTalbHbIE B3aUMOAeHCTBUSA. EquHCTBO (pr3nueckoi KapTUHbBI MUpA.

TexHuueckue ycTpoiCTBa U IPAKTHUUECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHast bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamophsvie pabomul

HccnenoBanue TpekoB YacTuil (110 rOTOBBIM (oTorpadusim).

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH

Ortanbel pa3BuTus acTpoHoMuu. llpukiagHoe UM MHUPOBO33pPEHUECKOE 3HAUYEHHUE
ACTPOHOMHUHU.

Bup 3Bé3anoro neba. Co3Besus, spKue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBHKEHHE.

Conneunas cucrema.

Connue. ConneuyHass axTuBHOCTh. Mcrtounuk sHeprum ConHua u 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTepUCTUKHU. JluarpamMma «CHEKTpalbHBIA KJIacC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TIOCJENI0BATEIbHOCTH. 3aBHUCHUMOCTb «Macca — CBETUMOCTb» JUIS 3BE3] TJIaBHOU
NOCIIE0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUS O
MPOUCXOKACHUH U BoJoNMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsrii [Tyts — Hamra ["'anaktuka. [lonoxxenne u nmwxenne Connna B [amaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHbIE AIPHI B sIAPaX TAAKTHK.

Bcenennas. Pacmmpenue Bcenennoii. 3akon Xa06ma. Pa3beranue ramaktuk. Teopus
bonpioro B3peiBa. PennkroBoe nznyyeHue.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUHU.

Yuenuueckue nabniooenus

Habmroienust HeBOOPYEHHBIM TJ1a30M C MCMOJIb30BAaHUEM KOMIBIOTEPHBIX MPHUIIOKEHUN
JUTSL OTIPEJIeNIEHNUs TIOJIOKEHUSI HEOECHBIX 00BbEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro nomnymapus 1 sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O0o01maroniee moBTOpPEeHNE

Ponp ¢u3uku u acTpOHOMHM B SKOHOMHMYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW |
THYECKOH cdepax [IesATETbHOCTH 4YelOoBEeKa, pojlb M MecTo (U3MKM M aCTPOHOMHMU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pPOJIb (PU3HUECKOW Teopur B (HOPMHPOBAHUU
MIPEACTABICHHUH O (PU3NUECKON KapTUHE MHUPaA, MECTO (PU3UIECKON KapTUHBI MHPa B OOIIEM PsITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX IPEICTABICHUI O IPUPOJE.

MexnpeaMeTHbIe CBSI3H



N3ydyenne kypca ¢uzmku 06azoBoro ypoBHA B 11 kiacce OCYIIECTBISIETCS C y4ETOM
COJIEpXKATEJbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MaTE€MaTHUKH, OWOJIOTMH, XHUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIIEPUMEHT, MOJACIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pemieHUEe CUCTEMbl YPaBHEHHH, TPUTOHOMETpUYECKUE (DYHKIIMU: CHHYC,
KOCHUHYC, TaHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPbI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIC 3JIEMEHTApPHBIX (DYHKIUH,
MPU3HAKY TI0JI00US TPEYTOIBHUKOB, OTIPEISIICHHE TUIOIIA U TUIOCKUX QUryp U 00bEMa Tel.

buonocus: dSNeKTpUYECKUE SBICHUS B KUBOW MPUPOJIE, KoJeOaTenbHbIC IBUKCHHS B
JKUBOIM TpUpoOJie, ONTUYECKUE SIBIICHUS B JKUBOM MpHUpOJEe, NCHCTBHE pagualii Ha >KUBBIC
OpTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KpUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

l'eocpaghus: MarHUTHBIE MOJNIOCA 3E€MJIM, 3aJIeKH MArHUTHBIX pyhd, (HOTOChEMKA 3eMHOI
MOBEPXHOCTH, MPECKA3aHNE 3eMIICTPSCECHUM.

Texnonozus: TMHUAU 3JEKTPONEpEay, TeHEpaTop MEPEMEHHOIO TOKA, 3JIEKTPOJBUTATEb,
WHAYKIIMOHHAS T[1€4Yb, paxap, pPaauoNpUEMHUK, TEIeBU30p, aHTeHHA, Tenedon, CBU-mneus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COTHEYHAsI OaTapes.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITIPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPE/JHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yuyebHoro mpeamera «Pusnka» Ha ypoBHE CpelaHEro oOIero odpazoBaHUs
(6a30BBIIf  YpPOBEHB) JIOJDKHO  OOECHEUUTh  JIOCTHIKEHHE  CIEIYIONIUX  JIMYHOCTHBIX,
METaNpPeIMETHBIX B MTPEIMETHBIX 00pa30BaTEeIbLHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JImaHOCTHBIE PE3yIbTaThl OCBOCHUS y4eOHOro mpeamera «Du3MKa» AOHKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUINXCSl PYKOBOJICTBOBATHCS COPMHPOBAHHONW BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpPWEHTAIi, TO3UTHBHBIX BHYTPCHHHUX
yOeXACHU, COOTBETCTBYIOUIMX TPAAUIIMOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  OOIIEecTBa,
pacuIiipeHre KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOIIECCE Peau3allid OCHOBHBIX
HAIPaBJICHUH BOCIIUTATEIFHOMN IEATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCKOro BOCIUTAHUS:

c(OPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMU  OOyYaromerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUICKOro 00IIeCTBa;

MPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAHUCTHYCCKHX M JICMOKPATHYCCKHX
IICHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO NIESATEIBHOCTh B WHTEpEcax TpakIaHCKOTo oOIecTBa,
y4acTBOBATh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH WHCTHTYTAMH B COOTBETCTBUU C HX
(GYHKITUSIMUA ¥ Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHUTapPHON U BOJIOHTEPCKOU NIEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON UICHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSM POCCHUMCKHX
Y4EHBIX B 0071aCTH DU3UKU U TEXHUKU;



3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEGHHOCTH, B TOM YHCJIE B IEATEILHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOIO OYAyIIEro;

4) 3¢TEeTHYECKOT0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUAsi 3CTETUKY HAYIHOTO TBOPYECTBA, IPHUCYILETO
(bu3HIECKOI HayKe;

5) Tpy10BOro BOCIIUTAHUS:

UHTEpEC K pa3nuuHbiM chepaM NpodeCcCHOHATHHOW IEATENLHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMCHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oymymiei
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTb M CITOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUU BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh IKOJIOTUYECKOW KYJIBTYPBl, OCO3HAHHE TJI00ATBLHOTO XapakTepa
9KOJIOTHYECKUX MPooIeMm;

IJIAHUPOBAHUE M OCYIIECTBIICHUE JICHCTBHII B OKPYXAIOWIIEH Cpele HAa OCHOBE 3HAHUS
L[eJIeN YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA;

paclIupeHre OIbITa JIeATENbHOCTH JKOJOTMYECKOW HampaBICHHOCTH HA OCHOBE
UMEIOLINXCS 3HAHUMN 10 (pusmKe;

7) HEHHOCTH HAYYHOT0 TO3HAHMS:

c()OPMHUPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HU3NUECKOIN HAYKU;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENbHOCTH, TOTOBHOCTh B MPOIECCEe M3YUEHUS (DU3UKU
OCYIIECTBIISATH IPOSKTHYIO M HCCIIEIOBATEIIbCKYIO JISATEIIBHOCTh HHINBU YA IbHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBble 1oruyeckue AelicTBus:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIPEAEIIATh LENH NEATEIBHOCTH, 331aBaTh IIapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS;

BBISBJISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHNS B pACCMAaTPUBAEMBIX (PU3NUYECKUX SBIICHUSX;

pa3palaThIBaTh IUIaH pEHIeHHs TPOOJIEMbl C YUETOM aHAlIM3a UMEIOIINXCS MaTepHalIbHbBIX
Y HEMaTEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBAaTh COOTBETCTBUE PE3YJbTAaTOB ILIEINISM,
OILICHUBATh PUCKU MOCIEACTBUN JeSTENbHOCTH;

KOOPJAMHHUPOBAaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX MPOOJIEM.

Bba3zoBble uccienoBarebckme 1eiCTBUSA:

BJIa/IETh HAyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU MOHSTUAMHU W MeToAamMH (pu3mueckoi
HayKH;

BJIAJICTh HAaBBIKAMU y4EOHO-MCCIIEIOBATEIBCKOM U MPOEKTHOM NEATeNbHOCTH B 00JacTh
(Gu3uKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METO/I0B PELICHUs 3a1a4
(U3NUECKOro coiepKaHusl, IPUMEHEHHUIO Pa3InYHbIX METO0B IO3HAHUS;



BJIAJETh BUJAMM JACATEIBHOCTH IO IOJYYEHHIO HOBOI'O 3HAHHUSA, €r0 WHTEPIpPETALNH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsX, B TOM 4YHUCJE MpHU
CO3IaHUH YUEOHBIX MPOCKTOB B 00JIACTH (PU3UKH,

BBISIBJIATh [PUYMHHO-CIICICTBEHHBIC CBSI3W M AKTyaJlU3UpOBaTh 3aJady, BbIJBUTATh
TUIIOTE3y €€ pELICHMs,, HaXOOUThb apryMEHThl I JI0KAa3aTelIbCTBA CBOUX YTBEPXKICHHM,
3a71aBaTh apaMeTPbl U KPUTEPUU PELLICHUS;

AHAJIM3UPOBATH TIOJIYYEHHBIE B XOAE PELIEHUsS 3aJa4ud PE3yNbTaTbl, KPUTHYECKHU
OLICHUBAThH UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh U (PopMynHpoBaTh COOCTBEHHBIE 33Jaud B O0Opa30BATEIbHOU AEATEIHHOCTH, B
TOM YHUCJIC TIPH U3yYCHUH (PU3UKY;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT,

YMETb [IEPEHOCUTH 3HaHUS N0 (Pr3HKe B MPAKTUYECKYIO 00JIaCTh KUZHEIEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJIEH, ITPEIAraTh OPUTHHAIbHBIE MOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

PatGora ¢ undopmanmeii:

BJIa/ITh HABBIKAMU MOJY4YeHHs MH(OpManuu (GU3NYECKOTO COJEpKaHUsI U3 HCTOUYHUKOB
pa3HbIX THUIOB, CAaMOCTOSTEJIBHO OCYUIECTBIIATh IOMCK, AaHAJIW3, CHUCTEMAaTU3alUI0 U
UHTEPIIPETANNIO HHPOPMAIIK Pa3IMYHBIX BUIOB U (hOPM IIPEIICTABICHHS,

OILICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIIONIb30BaTh CpeACTBa HMH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B
pelIeHUN KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OpPraHU3AIMOHHBIX 3a7ad C COOJIOJIEHUEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, PECYpCOCOCpEKCHHMSI, TTPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHOW O€30MacHOCTH;

CO3MaBaTh TEKCThl (DU3UYECKOTO COAEpX aHUS B pa3IU4YHBIX QopmaTax ¢ y4ETOM
Ha3HayeHus: WHGPOpMalUMKW M LEJNEeBOM ayAUTOPUM, BBIOMpAs ONTUMaJIbHYIO (GOpMy
MPEJCTABICHUS U BU3YyaIu3alluu.

KoMmyHnKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISATH OOIIEHHE Ha ypokaX (PU3UKU U BO BHEYPOUHOH JEATETbHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYAIlUd U CMATYATh KOH(MIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHUS C MCIIOJIb30BAHUEM SA3BIKOBBIX
CPEICTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHANBUAYAILHON paObOTHI,

BBHIOMPATh TEMATUKY M METOJBI COBMECTHBIX JEHCTBUM C y4E€TOM OOIIMX HHTEPECOB M
BO3MOKHOCTEN Ka)KJ0ro WIeHa KOJUIEKTHBA;

MPUHUMATh LEJIH COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBATH U KOOPAWHUPOBATH
JEUCTBUA IO €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JACHUCTBHUH, PACIpPEleNATh POJH C YYETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

OIICHUBATh KaueCTBO CBOETO BKJAJa U KAKJIOTO YYaCTHHKA KOMAHJIbI B OOIIHMI PEe3yIbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE MPOEKTHI, OLEHUBATh UJIEU C IO3ULUMHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIMYHBIX CHTYaIHSX,
MPOSIBIISATHE TBOPUYECTBO U BOOOpaKeHHE, OBITh MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1€ CTBUSA

Camoopranu3amnus:

CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENbHYIO AESITENbHOCTh B 00JacTu (pU3MKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;



CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELICHUS PAcU€THBIX M KAa4CCTBEHHBIX 3a1ad, IUIaH
BBITIOJIHEHHUSI MPAKTUYECKOH paboThl ¢ y4ETOM HMMEIOHIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacuIMpATh paMKH Y4eOHOI0 IIPeMETa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

JienaTh OCO3HAHHBIM BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelLIcHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U IPOSIBICHUIO SPYAULUMH B 00gacTu (PU3HKH,
MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJVIEKT:

JlaBaThb OLIEHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIBHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LEIISAM;

BJIa/IETh HaBbIKAMH [103HABATEJIbHON pe(IeKCUU KaK OCO3HAHUS COBEPILAEMBIX JE€HCTBUN
Y MBICIIUTENBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU JIUIsl OLIEHKH CUTYallMM, BBIOOpa BEPHOI'O peIIEeHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 X CHU)KEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

IPUHUMATH ce0sl, TIOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJILTATOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKU.

B npouecce noctuxkeHus IMYHOCTHBIX PE3Y/IbTATOB OCBOECHHUS IIPOrPaMMBbI IO pU3NKe AJis
YPOBHSI CpEIHEr0 00mero oopa3oBaHusi y 0OydYaIONIMXCSl COBEPIIEHCTBYETCS MOIMOHAIBHBIN
UHTEJUIEKT, MPeAnoaraloumi copMIUpOBaHHOCTS!

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHMMATh CBOE SIMOLIMOHAIBHOE COCTOSIHHE,
BUJICTh HAINPaBJICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUSI, BKJIFOYAIOIIErO CaMOKOHTPOIJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K HMOIMOHAIBHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTpPEMJIEHHWE K JOCTM)KEHHIO IeNId U YCHexy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHUE IPYTHX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M COMEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTH BBICTPAaWBAaTh OTHOIICHUS C APYTUMU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K xoniy obyuyenust B 10 kiacce nmpenMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B IMPAKTUYECKON
eI TEILHOCTH JIIOACH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YUEHHBIX (PU3MUECKUX MOJEJel: MaTepualibHas
TOYKa, MHEepIHUalbHas cucTeMa oTcuéra, aOCOIIOTHO TBEPIOE TEJNO, MACANBHBIM Ta3, MOJEIH
CTPOEHHS Ta30B, )KUIKOCTEH M TBEPABIX TEJ, TOYCYHBIA AIEKTPUUYCCKUH 3apsi IPHU PEIICHUN
bu3nYecKux 3a1a4;



pacnio3HaBaTh (U3MYECKUE SBIECHUSA (MIPOIECCH) M OOBSICHATh MX HA OCHOBE 3aKOHOB
MEXaHHUKH, MOJCKYJISIPHO-KMHETUYCCKOW TEOpPUU CTPOSHUS BEIIECTBA M DIEKTPOIUHAMHKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE ABW)KCHHE, CBOOOAHOE MAJCHHE Te,
JIBIDKCHHE TI0 OKPY)XKHOCTH, WHEpIHMs, B3auMmojelcTBue Tei, auddy3us, OpoyHOBCKOE
JBIDKCHHUE, CTPOCHHUE JKUIKOCTEH M TBEPIBIX TeEJl, U3MEHEHHE O00BbEMa Ted MpPH HarpeBaHUU
(oXJaXKJIeHUH ), TEIUIOBOE paBHOBECHUE, UCIAPEHHE, KOHJICHC AU, TUIaBJIEHUEe, KPUCTAUIM3aIus,
KHUIICHUE, BIAKHOCTHh BO3J/lyXa, TMOBBIIICHUE JTABJICHUS ra3a NMPHU €ro HAarpEeBaHUU B 3aKPHITOM
coCyJle, CBs3b MEXIYy IapaMeTpaMd COCTOSHHS Ta3a B H30MpOIEccaxX, dSJICKTPU3AIMS Tel,
B3aUMOJICHCTBHUE 3aPsI0B;

OTHCHIBATh MEXAHMUYECKOE JIBMIKCHUE, UCTONb3Ys (PU3MYeCKHe BEIWYMHBI: KOOPIWHATA,
MyTh, MEPEMEILIEHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJia, UMITYJIbC Teja, KUHETUYecKas
SHEprus, MOTCHI[MAJIbHAS SHEPTHs, MEXaHWYecKas paboTa, MEXaHMYECKas MOIIHOCTh; IpHU
ONMKMCAHUW TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCIOJIb3YEMBIX BEIUYHMH, HX
0003HAYCHHSI U CIUHUIIBI, HAXOJAUTH (DOPMYJIBI, CBS3BIBAIONINE NAaHHYIO (PU3NICCKYIO BEITUIUHY
C IPyTUMU BEIIMYNHAMU;

OMKCHIBATh HW3YYEHHBbIE TEIJIOBbIE CBOICTBA TEN U TEIUIOBBIE SIBICHUS, HCIOIB3YS
dbusznyeckue BEIMYMHBI: JaBIIEHHWE Ta3a, TeMmIepaTrypa, CpeAHssi KHUHETHYecKas »JSHEeprus
XAOTUYECKOTO JIBIDKEHUS MOJICKYJ, CPEIHEKBaIpaTUYHAs CKOPOCTh MOJICKYJ, KOJHUYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEPrusi, padora raza, Kod(h(HUIMEHT IMOJIe3HOTO JEHCTBUS TEIJIOBOTO
JBUTATENS; IPU OMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHIT CMBICI UCIIOJIb3yEMbIX BEJTUYHH,
uX O00O03HAYeHHUS U EIAUHHIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JNaHHYIO (PUIUYECKYIO
BEJIMYMHY C APYTHUMH BEITUIHHAM;

OIHCHIBATh M3yYCHHBIC SJICKTPHUUYCCKHE CBOWMCTBA BEIIECTBA M AJICKTPUUYCCKUE SIBIICHUS
(mpotecchl), UCTONB3YS (PUBNYECKUE BEIUYUHBI: AJIEKTPUUYECKUI 3apsll, dIEKTPUUECKOEe TOIe,
HANPSDKEHHOCTh TIOJIS,, TOTEHIIMAal, Pa3HOCTh TOTEHIMAIOB; MPU OMUCAHUH MPABHIBHO
TPAKTOBATh (PU3WYCCKUI CMBICT HCIIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHUS W CAMHWIIG;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUIHHAMU;

aHAIM3UPOBATh (U3NYECKUE TPOIECCHl M SIBICHUSA, UCTONB3Ys (U3NYECKUE 3aKOHBI U
MPUHIIMIIBL: 3aKOH BceMmupHoro TsroteHus, |, Il u 1l 3akonst HpioToHa, 3aKOH CcOXpaHeHUs
MEXaHHYECKON dHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, IIPUHITUI CYTIEPITO3UIINN CHJI, TIPUHITATT
PaBHOTIPABHS WHEPIMATHHBIX CHCTEM OTCUYETA, MOJICKYISIPHO-KUHETHYECKYIO TCOPUIO CTPOCHHS
BEIIIECTBA, TAa30BbIE 3aKOHBI, CBSA3b CpPEIHEH KWHETUYECKOW HHEPrHMH TEIUIOBOTO JIBHXKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANIEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pa3ivyarh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BbIpaXEHUE U YCIOBUS (TpaHUIIbI, 00JIaCTH) IPUMEHHUMOCTH;

OOBSCHSATH OCHOBHBIE MPUHITUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHS UX OE€30MaCHOTO MCIIOIh30BAHMS B IIOBCEHEBHON KU3HU;

BBITIOJTHATE JKCIIEPUMEHTBI 110 HWCCIICJOBAHHIO (DPH3UYECKUX SBICHUH W TIPOIECCOB C
UCIIOJIb30BAaHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpH STOM  (HOPMYIHpPOBATH
npobiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTH ONBIT U (POPMYTUPOBATEH BHIBO/IBI,

OCYIIECCTBIIATh TPSMbIE W KOCBCHHBIC W3MEPCHHS (U3UYCCKHX BEIIMYUH, TPH STOM
BBEIOMpaTh ONTUMAIBHBIA CIIOCOO W3MEpPEHUS W HCIIOJB30BaTh HM3BECTHBIE METOIBI OIICHKHU
MOIPEIIHOCTEN U3MEPEHU;

UCCIICIOBATh 3aBUCUMOCTH MEXIY (QU3NYECKUMHU BEIHMUYMHAMU C HCIIOJB30BAHHEM
NpSIMBIX HW3MEPEHUN, TMPU O3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATh PE3yJbTaThl
MOJTYYCHHOW 3aBUCUMOCTH (DM3UYECKUX BEIUYMH B BUAC TaOIUIl M TPpadUKOB, JENaTh BHIBOIBI
10 pe3yJabTaTaM UCCIICIOBAHMS;



coOnroaarh mpaBuiaa O€30MacHOr0 TpyAa MPH MPOBEACHUM HCCIEAOBAaHUN B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM ¥ TMPOEKTHOW JAEATENIBHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBaHUS;

pemiate pacu€THbIe 3aJayd C SIBHO 3a/JlaHHOM (PU3WYECKOW MOMENbI0, HCHOJb3YS
buznyeckue 3aKOHbI ¥ MIPUHIIMUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4l BHIOMPATh (PU3NYECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEelIeHHUS,
IPOBOJUTH PACUYEThI U OLIEHUBATH PEATILHOCTH MOJyYCHHOTO 3HaUCHHsI (PU3MYECKON BEIIMYHHBI,

pemarb KayeCTBEHHBIE 3aJla4d: BBICTPAMBATh JIOTMYECKH HENPOTHUBOPEUMBYIO LIETIOUYKY
paccyXJIeHUl ¢ OMOPOi Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

UCTOJB30BaTh MPH PEUICHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM JUIA TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETALMH W TIPEACTABICHUS Y4eOHOU H
HAYYHO-TIOMYJISIPHOM HH(OpPMAIMK, MOJYYEHHON W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAIM3UPOBATH MOJy4aeMyro HH(OpMALINIO;

NPUBOUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAHHUA 10 (U3MKE B TOBCEAHEBHOW IKU3HU IS
obecrnieueHns 6€30MacHOCTH MPU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHUCTBAMHU, JIJIS
COXpaHEHHUsI 3/10pOBbs U COOJIIO/IEHNS HOPM IKOJIOTUYECKOTO TTOBEACHMS B OKpY KaloLel cpee;

paboTatk B TpyIIIe C BHITOJHEHUEM PAa3UYHBIX COIUATBHBIX POJIEH, MIIAHUPOBATh padboTy
TPYONbl, palOHaJIbHO pacHpeneNsTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTAaHJAPTHBIX CUTYalMsX, aJ€KBaTHO OLIEHUBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB IPYIIIbI B
pelIeHNne paccMaTpUBAaEMON TPOOIIEMBI.

K xoHniy obyuenus B 11 kiacce npeIMeTHbIe pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpPUMEpaxX poJib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUHM COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKON
JeSITebHOCTH JIF0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTHUHBI MUDA;

YYUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOJeNei: TOo4eyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBbIH HCTOYHUK CBETa, SAEpHAs MOJENb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'0 Si/Jpa IIPH pelleHnn GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: DJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aUMOJEHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
WHAYKINS, JAEWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHHK C TOKOM U JBWXKYILIUICS 3apaf,
3JIEKTPOMArHUTHbBIE KOJIEOaHUS U BOJHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEeHHE,
npejomieHue, uHTepdepeHuus, auppakuus W TOJIIpHU3alus CBeTa, JHUCIEpCUs CBeTa,
dotoanexkrpuueckuii 3¢pdexT (pororddexT), cBeToBOE NaBieHNne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAs PallOaKTUBHOCTD;

OIKCHIBATh M3YYEHHBIE CBOMCTBA BEIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIC, ONTHYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOIIECCHI),
UCHONB3YSl (U3NYECKUE BEIMYMHBL: DJIEKTPUYECKUN 3apsij, CUiIa TOKa, 3JIEKTPHUUECKOoe
HaNpsDKEHUE, JIEKTPUUECKOE COMTPOTUBIIEHUE, PAa3HOCTh MOTEHIHANIOB, 3JIEKTPOABUKYIIas CUIa,
paboTa TOKa, MHIYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTyIIKH, SHEPTHs SJIEKTPUYECKOI0 M MAarHUTHOTO TOJEW, MEepHOA W 4YacToTa KosieOaHud B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOLIECCE TApMOHUYECKUX 3JIEKTPOMATHUTHBIX
KosieOaHni, (OKYCHOE pacCTOSIHME M ONTHYECKas CWiIa JIMH3bI, NPU ONHCAHUU IPABUIBHO



TPaKTOBaTh (PU3WYECKUN CMBICT HCIONB3YEMbIX BEIUYHMH, WX OOO3HAUYECHUS U EAUHHUIIBI,
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BEITHUYUHAMU;

ONHKCBHIBATh M3YYECHHBIC KBAHTOBBIC SIBIICHUS W TPOLECCHI, HCHONB3Yys (PHU3UUECKUE
BEJIMYUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETAa, DHEPrus U
UMIyabC (OTOHA, MEpPHOJ] TMoJypacmajia, SHEPrus CBSI3W AaTOMHBIX SJep, MPU ONHUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIOJIB3YEMbIX BEIMYHMH, WX OOO3HAYCHHS H
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE TAHHYIO (DM3UYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAY€HUE (PU3NYECKON BEJTMUHHBI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl U SABIICHUS, HCHOIB3Ys (PU3NYecKue 3aKOHBbI U
OPUHLMIIBL 3akOoH OMa, 3aKOHBI IIOCJIENOBAaTEIbHOIO U  IMAPAIEIBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKLHUH, 3aKOH
MPSMOJIMHEMHOTO PacpOCTPaHEHUsI CBETA, 3aKOHbI OTPAXKEHMSI CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHHe OWHITeHa s ¢doTtodddekra, 3aKOH COXpaHEHUS HHEPruH, 3aKOH
COXpPAaHEHHsI MMIIYJbCa, 3aKOH COXPAaHEHHs DJIIEKTPUYECKOrO 3apsja, 3aKOH COXpaHEHUs
MacCOBOIO 4YMCJIA, MOCTyJaTbl bopa, 3aKOH PajgMOaKTMBHOIO pacmnajna, MpU HTOM pas3iInyaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €0 MAaTeMaTU4YeCKOE BBIPAKEHHE U YCJIOBUA (TPaHMIIbI,
00J1aCTH) TPUMEHUMOCTH;

ONpPENEIATh HANPABICHUE BEKTOPA MHAYKIMHM MAarHUTHOTO ITOJISI IIPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTH U OIUCHIBATH N300paKeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOW JIMH30M;

BBIMIOJHATh JKCIEPUMEHTHI MO HCCIEAOBAHUIO (DU3UYECKHX SIBICHHM W MPOLECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHUH: Tmpu 3TOM  (OPMYIHPOBATH
npobnemy/3agady M TUNOTE3y Y4eOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BBIBOBI;

OCYIIECTBIISITh TpsSMblE W KOCBEHHBbIE H3MEpeHHs] (DU3MUECKHX BEIWYHH, TPH HTOM
BbIOMpATh ONTUMANbHBIN CIOCO0 H3MEpPEHUs M MCIONb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0OBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C HCIIOJIb30BAaHUEM MPSIMBIX W3MEPEHUH:
IpU ITOM KOHCTPYHMPOBATH YCTAaHOBKY, (PUKCHUPOBATh PE3yIbTaThl MOTYYECHHOW 3aBUCUMOCTHU
¢u3nyecKkux BEIWYMH B BHAE TaOMUI M Trpa@uKOB, JeiaTb BBIBOABI IO pe3yJbTaTam
WCCIIEIOBAHMS;

coOuoiaTh IMpaBuia 0O€30MacHOro TpyJda NpH IMPOBEJCHUM HCCIENIOBaHMM B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEI0BAaTENIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JAOOPaTOpHOro 000pyI0BaHuUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/JlaHHOM (U3WYECKOW MOMENbI0, HCHOJb3YS
¢u3nyeckre 3aKOHbBl M MPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4l BIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI U (OPMYINbI, HEOOXOAMMbIE UIs €€ pelIeHHUs,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKON BEITHUNHBI,

pemarb KadyeCTBEHHBIE 3aJadyM: BBICTPAUBATh JIOTMYECKH HENPOTHUBOPEUYMBY LIETOYKY
paccyXIeHU! ¢ ONOpPOi Ha N3yUEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHMUS;

UCMOJb30BaTh TPH PEUIeHWH Y4eOHBIX 3a7ad  COBPEMEHHbIE HH(OpPMAIMOHHBIE
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHpPETAUU U MpeICTaBiIeHUs] yd4eOHOU u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IMYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAJTM3UPOBATh MOJTy4yaeMyto HHPOPMALUIO;

OOBSICHSTH IPUHIIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUIECKUX YCTPOMCTB, pa3niaTh
yCIIOBUS UX 0€30MacHOr0 UCMHOIb30BaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCIIOJIb30BAaTh TEOPETHYECKUE 3HAHHUA MO0 (U3MKE B IOBCEAHEBHOW JKM3HU IS
oOecrieyeHns O€30MACHOCTH MPH OOpAICHUHU C TPHOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3/I0POBbsI U COOIIOJICHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIIEH Cpene;

paboTaTh B IpyIIE C BBHITOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, IUIaHUPOBATh paboTy
TpYONbl, palMoOHaIbHO pacHpenessiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTAaHJAPTHBIX CUTYallMSIX, aJIeKBaTHO OLICHHBATh BKJIAJl KaKJOTO M3 YYaCTHUKOB T'PYIIbI B
pelIeHHe paccMaTpUBaeMOi MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No HaumenoBanue pa3nenos u KonnuectBo yacoB DnekTpoHHbIC (IU(PPOBHIE)
/1 TEM MPOrPaMMBbI Bcero | Kontpouns | [Ipaktuue o0Opa3oBaTesbHbIE PECyPCHI
HBIC CKHUe
paboThI paboThI
Paznen 1. PU3UKA U METOJbI HAYYHOI'O TIO3HAHUSA
1.1 | ®usuka u MeToABI HAYYHOTO 2 bubmuorexa [IOK
MO3HAHUS https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 2
Paznen 2. MEXAHUKA
2.1 | Kunemaruka 5 bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
2.2 | lunamuka 7 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
2.3 | 3aKOHBI COXpaHEHUS B 6 1 1 bubnnoreka [JOK
MEXaHUKe https://m.edsoo.ru/7f41bf72
Htoro no pazneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIMHAMUKA
3.1 | OcHOBBI MOJIEKYJISIPHO- 9 1 bubnuoreka [IOK
KHHETHYECKOW TEOPHH https://m.edsoo.ru/7f41bf72
3.2 | OCHOBBI TEPMOJIMHAMHUKH 10 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
3.3 | ArperatHbie COCTOSIHUS ) bubnuorexa [JOK
BerecTBa. Pa3oBbIe MePexoabl https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 24
Pa3nea 4. JIEKTPOIMHAMUKA
4.1 | DnekTpocTaTuka 10 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
4.2 | TIoCTOSIHHBIN DIIEKTPUUYECKHIMA 12 1 2 bubnuorexa [JOK
TOK. TOKH B pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB 68 4 5
110 ITPOTPAMME
11 KJIACC
Ne HaumenoBanwue pa3ienoB u KonnuecTBo yacos DnexTpoHHBIE (ITUPPOBLIC)
/Tt TEM TIPOTPaMMBI Bcero | Korrpons | [Ipaktu o0pa3oBaTeNbHbIE PECYPCHI
HBIE YEeCKue
paboTel | paboThI
Pa3nea 1. JIEKTPOJIMHAMUKA
1.1 | MarauTHOe T0J]1€. 11 1 3 bu6mmorexa [IOK
DNEeKTpOMarHuTHas WHAYKIUS https://m.edsoo.ru/7f41c97c
Wroro no paszneny 11
Pa3nen 2. KOJIEBAHUWSA U BOJIHbI
2.1 | MexaHHYECKHE H 9 1 bu6mmoreka [JOK
AJIEKTPOMArHUTHBIC KOJIeOaHM s https://m.edsoo.ru/7f41c97c
2.2 | MexaHMYeCKUE U 5 1 Bbu6mmoreka [JOK
AJIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 | Onruka 10 3 Bbu6mmoreka [JOK
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| | https://m.eds00.ru/7f41¢97¢

Hroro no pazneny

24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

3.1 | OcHOBBI CIEIATTLHON TEOPUHU 4 1 bubmmoreka [JOK
OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c

Uroro no pazgeny 4

Paznen 4. KBAHTOBAS ®U3UKA

4.1 | DnemMeHTHl KBAaHTOBOM OITHKH 6 bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

4.2 | Ctpoenue atoma 4 bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

4.3 | ATomHOE s11pO 5 bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Htoro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3IUKHU

5.1 | DnemMeHThl aCTPOHOMUU U 7 1 bubnnoreka [JOK
acTpopH3NKH https://m.edsoo.ru/7f41c97c

Uroro no pazgeny 7

Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 | O6o0maroIIee MOBTOPEHUE 4 bubnmoreka [JOK

https://m.edsoo.ru/7f41c97c

Uroro no pazgeny 4

PesepBHOE Bpemst 3

OBUIEE KOJIMYECTBO YACOB 68 4 7

I10 ITPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHHUE
10 KUIIACC

No Tema ypoka KonnuectBo yacoB Hara DJIEKTPOHHBIE
/1 Bcero | Konrpo | IIpaktnu | M3ydeHus udpoBbIe
JIbHBIE €cKue o0pa3oBaTeNbHbI
paboThl | paboThI € pecypchl
1 ®dusnka — HayKa O MPUPOJIC. bubnuoteka
Hayunsle MeTobI TO3HAHMS HOK
OKPY’KaIOIIero Mupa https://m.edsoo.r
u/ff0c32e2
2 Pons u mecTo pusuku B bubnuoteka
(bopMHpPOBaHUN COBPEMEHHON HOK
HAYYHOI KapTHHBI MHpa, B https://m.edsoo.r
NPAKTHYCECKOH JESITEbHOCTH JIOJICH u/ff0c33e6
3 MexaHuueckoe JBUKEHHE. bubnmnoreka
OTHOCUTENBHOCTh MEXAHUYECKOTO 1HOK
nsmkenus. [lepemerenue, https://m.edsoo.r
CKOPOCTb, YCKOPCHUE u/ff0c3508
4 PaBHOMEpHOE MpsMONIMHEHHOE bubnmnoreka
IBIDKEHUE 1HOK
https://m.edsoo.r
u/ff0c3620
5 PaBHOYCKOpeHHOE IPSIMOIHHEHHOE bubnmnoreka
IBIDKEHUE 1HOK
https://m.edsoo.r
u/ff0c372e
6 CBoOogHoe majieHue. Y CKopeHue bubnuoTteka
CBOOOJTHOTO TIAJICHUS HOK
https://m.edsoo.r
u/ffoc39cc
7 KpuBonuneiiHoe 1BUKEHHE. bubnuoreka
JIBr>KeHHE MaTepuaabHOM TOYKH 10 HOK
OKPYXHOCTH https://m.edsoo.r
u/ffOc3ada
8 [TpyHIMIT OTHOCUTENBHOCTH bubnuoreka
INanunes. MHepnuanbHble CUCTEMBI HOK
orcuera. [TepBblit 3akoH HeroToHa https://m.edsoo.r
u/ffOc3be8
9 Macca tena. Cuna. [TpuHTumn Bubnuoreka
Cynepno3uiuu cuil. Bropoii 3akox HOK
HbroToHa /17151 MATepHATbHON TOYKH https://m.edsoo.r
u/ffOc3be8
10 | Tpernii 3akoH HproToHa st bubnuoreka
MaTepUaIbHBIX TOYEK HOK
https://m.edsoo.r
u/ffOc3be8
11 | 3akoH BcemupHoOro tsirorenus. Cumna bubnuoreka
TsbKecTu. IlepBas kocMuueckas HOK
CKOPOCTh https://m.edsoo.r
u/ff0c3d00
12 | Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoteka

TCI1a

HOK
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https://m.edsoo.r

u/ff0c3el8

13 | Cuna tpenus. KoaddunmeHt bubnuoteka
TpeHust. Cuiia CONpOTUBIIEHUS TIPU HOK
JIBUYKEHUH TeJa B )KUIKOCTH WJIU https://m.edsoo.r
rase u/ff0c3f76

14 | ITocTtymarenpHOE M BpaIllaTeIbHOE bubnuoteka
JIBUKEHHE a0COIOTHO TBEPIOTO HOK
tesa. MoMmeHT cuitbl. [1edo cuibl. https://m.edsoo.r
YcIiioBHsSI paBHOBECHS TBEPJIOTO TEJIa u/ffOc41a6

15 | Ummynbe MaTepuaabHON TOUKH, bubnuoteka
CHUCTEMBI MAaTEPUAIbHBIX TOYEK. HOK
Wmmynbe cuitbl. 3aKOH COXPaHEHUS https://m.edsoo.r
UMITyJIbca. PeakTHBHOE JBIDKCHUE u/ff0c43d6

16 | PaGoTra 1 MOILIHOCTE CHJIBL. Bubianoreka
Kunernueckas sneprus HOK
MaTepuaibHOW Touku. Teopema 00 https://m.edsoo.r
WU3MCHEHHH KUHETHYECKON dHEPTUU u/ff0c4502

17 | IloTeHManbHAs YHEPTHUSL. Bubinoreka
IloTeHnmanpHas Y3HEPrUs yupyro HOK
neOpPMHUPOBAHHON MPY)KUHBI. https://m.edsoo.r
[MoTeHIManbHAS SHEPTHS TEJa u/ffOc46la
BOJIM3M TOBEPXHOCTH 3eMITU

18 | IloTeHIMANBHEIC U bubnuorexa
HeMoTeHIUaIbHbIe CHIBL. CBA3b LHOK
paboThI HEMTOTEHIMAIBLHBIX CHII C https://m.edsoo.r
M3MEHEHHUEM MEXaHUYEeCKOU u/ffOc478c
SHEPrUH CUCTEMBI Tel. 3aKOH
COXpaHEHHsI MEXaHNYECKON YHEPTHH

19 | JIaboparopHas pabota
«MccnenoBanue cBsi3U pabOThI CHIIBI
C U3MEHEHUEM MEXaHUYECKOU
PHEPTUU TeJla Ha TIpuMepe
paCTSDKEHUS PE3UHOBOTO KIyTa»

20 | KonrpomnbHas pabora 1mo Teme bubnuoreka
«Kunemaruka. /[nHamuka. 3aKOHbI HOK
COXpaHEHUs B MCXaHUKE» https://m.edsoo.r

u/ff0c4b74

21 | OCHOBHBIE MTOJIOKCHHUS bubnuoteka
MOJIEKYJISIPHO-KUHETHUECKON HOK
Teopuu. bpoyHOBCKOE JBIKEHHE. https://m.edsoo.r
Juddyzus u/ff0c4dc2

22 | Xapakrtep JBWKEHUS U
B3aMMOJICHCTBHSI YACTHI] BEIIECTBA.

Mopnenu cTpoeHus ra3os,
JKUJIKOCTEN U TBEPJIBIX TEI

23 | Macca monekyin. KonmaecTBo
BeniectBa. [locrosHnas ABoraapo

24 | TenoBO€ paBHOBECHE.

Temneparypa u €€ usmMepeHue.
[IIxana remnepatyp Llenbcus
25 | Uneanpusiii Ta3 B MKT. OcHoBHOE bubnmoreka
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ypaBHenne MKT [HOK
https://m.edsoo.r
u/ffOc4fde
26 | AGcomoTHas TeMnepaTypa Kak Mepa bubnuotexa
CpeHel KHHETHYECKOM SHEPruun HOK
JIBIDKCHHUST MOJICKYJI. Y paBHCHHUE https://m.edsoo.r
Meneneesa-Kianeiipona u/ffOcb1le
27 | 3akoH JlambToHA. I'a30BbIC 3aKOHBI
28 | JlabopaTtopHas pabora
«HMccnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSIHHS
pa3peKEHHOTO razay
29 | U3omporeccel B HI€aIbHOM Ta3e U Bubnuoreka
uX rpaduuecKoe mpeCTaBICHIe HOK
https://m.edsoo.r
u/ff0c570e
30 | BuyTpeHHsis sHeprus bubnuoreka
TEPMOJMHAMUYECKON CUCTEMBI U IHOK
CIOCOOBI €€ U3MCHEHHS. https://m.edsoo.r
KonuuecTBo TEmioTsl 1 padboTa. u/ff0c5952
BHyTpeHHsIs SHEPTUsl 0JTHOATOMHOTO
UJICATLHOTO Ta3a
31 | Buasl Teronepenayn Bubinnoreka
HOK
https://m.edsoo.r
u/ffoc5c36
32 | YaenbHas TEII0EMKOCTE BEIIECTBA. Bubnuorexa
KonuuecTBo TemiaoTel npu HOK
Terionepenaye. AanadaTHbIi https://m.edsoo.r
po1ecc u/ff0c5c36
33 | IlepBbIit 3aK0H TEPMOUHAMUKH U bubnuoTteka
€ro MpUMEeHEeHHe K U30mpoleccam HOK
https://m.edsoo.r
u/ff0c5efc
34 | HeoOpatuMoCTh MPOIIECCOB B bubnuoteka
npupoe. Bropoi 3akoH HOK
TEPMOIMHAMHUKH https://m.edsoo.r
u/ff0c6230
35 | lpusanumn aevicteust u KIT/] bubnnoreka
TEIIOBOM MalllMHBI 1HOK
https://m.edsoo.r
u/ff0c600a
36 | Huka Kapno u ero KI1/]
37 | Dxojoruyeckue mpoodIemMbl
TETUIOIHEPTETHKU
38 | Ob6o6maromuit ypok bubnmoreka
«MonekymnspHas ¢puzuka. OCHOBBI HOK
TEPMOIMHAMHKI https://m.edsoo.r
u/ff0c6938
39 | KontponpHas paboTa o Teme bubnuoteka
«MonexynsipHas ¢puznka. OCHOBBI HOK

TEPMOANHAMHKH))

https://m.edsoo.r
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u/ff0c6a50

40 | [TapooOpa3oBaHUE U KOHICHCAIIHS. bubnmoreka
Ucnapenue u kunenue [HOK
https://m.edsoo.r
u/ffoc63h6
41 | AGcontoTHAst U OTHOCUTENIbHAS bubnmoreka
BJI&KHOCTh BO311yXa. HachIeHHbIi HOK
nap https://m.edsoo.r
u/ff0c64d8
42 | Teépnoe Teno. Kpucrammuueckue u bubnuotexa
aMmopdHbIe Teaa. AHU30TPOITHS HOK
CBOMCTB KpucTayuioB. JKunkue https://m.edsoo.r
kpuctaisl. COBpEMEHHBIC u/ffoc65f0
MaTepHalIbl
43 | IInaBiieHHE U KPUCTAILIU3ALIHSL. Bubianoreka
VnenwHas TeoTa IJaBJICHUS. HOK
CyOnumanus https://m.edsoo.r
u/ff0c6708
44 | YpaBHEeHHE TEIUIOBOTO OanaHca bubnuoreka
HOK
https://m.edsoo.r
u/ff0c6820
45 | DnexTpu3anus Ten. JNeKTPUIeCKuit bubnuoreka
3apsa. JBa BUIA 3IEKTPUUYECKHUX HOK
3apsioB https://m.edsoo.r
u/ffOc6bcc
46 | [IpOoBOAHWKY, TUIICKTPUKH U bubnuoTteka
MOJIYTIPOBOIHUKH. 3aKOH HOK
COXpaHEHHsI SJIEKTPHUECKOTO 3apsiia https://m.edsoo.r
u/ffOc6bcc
47 | B3aumogeiicTBue 3apa10B. 3aKOH bubnuoreka
Kynona. ToueuHslil 2eKTpUYECKUI HOK
3apsi https://m.edsoo.r
u/ffOc6ced
48 | Hampspk€HHOCTH JEKTPUIECKOTO bubnuoreka
nosist. [IpuHIMn cynepno3uuuu HOK
NEKTPUYECKUX moieil. JInHum https://m.edsoo.r
HanpsHKEHHOCTU u/ff0c6df2
49 | PaboTa CHII 2JIGKTPOCTATHIECKOTO bubnuoteka
o, Ilorennuan. PazHocth 1HOK
MOTEHIMAJIOB https://m.edsoo.r
u/ff0c6f00
50 | IIpoBOJHUKY U TUAJIEKTPUKHU B bubnuoteka
AIIEKTPOCTATUYECKOM IIOJIE. HOK
JlusnexTpudeckas MpOHUIIAeMOCTh https://m.edsoo.r
u/ff0c7018
51 | Dnekrpoémrocts. Konaencarop bubnuoteka
HOK
https://m.edsoo.r
u/ff0c7126
52 | DNeKTPOEMKOCTH MIOCKOTO bubnuoteka
KOHJEHCAaTopa. JHEPrus [HOK
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3apsAKEHHOT'O KOHACHCATOpa

https://m.edsoo.r

u/ffoc72c0

53 | JlabopaTtopHas pabota "H3mepenue
AIEKTPOEMKOCTH KOHIeHCcaTopa"

54 | IIpuHIM 1EHCTBUS ¥ TIPUMEHECHHE
KOHJIEHCATOPOB, KOMTUPOBAILHOT'O
ammapara, CTpyHHOTr0 IpUHTepa.
DJeKTpocTaTHUECKas 3aluTa.
3a3eMIIeHHE YIIEKTPONPUOOPOB

55 | DNeKTpUYECKUI TOK, YCIOBUS €TO
cymectBoBaHusl. [1oCTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conportusnenue. 3akon Oma jist
y4JacTKa [enu

56 | I[TociaenoBarenbHOE, TapaIEIBHOE, bubmnnoreka
CMEIIIaHHOE COSTMHEHIE IHOK
IPOBOAHKMKOB. JlaboparopHas https://m.edsoo.r
pabora «/3ydeHre CMEIIaHHOTO u/ffoc74f0
COCIMHEHUS PE3UCTOPOBY

57 | PaboTta 1 MOIIHOCTh bubnmnoreka
3JIEKTPUYECKOTO TOKA. 3aKOH HOK
Jlxoyns-Jlenna https://m.edsoo.r

u/ff0c7838

58 | 3axon Oma jist IOJTHOM bubmuotexa
(3aMKHYTO) 3JIEKTPUUECKOH IIeTIH. HOK
Kopotkoe 3ambIkaHue. https://m.edsoo.r
JlaboparopHas pabota «3mepenue u/ffOc7ae0
OJIC ncToyHrKa TOKA U €T0
BHYTPEHHEI0 CONPOTHUBIICHUSD)

59 | DneKTpoHHAas MPOBOJIUMOCTD
TBEP/IBIX METAIJIOB. 3aBUCUMOCTb
COIIPOTHUBIIEHUS] METAJIJIOB OT
temrneparypbl. CBepXIIpOBOINMOCTh

60 | DnexTpuyeckuil TOK B BaKyyMe.
CBoliCTBa AJIEKTPOHHBIX ITYYKOB

61 | [TomympoBOIHUKH, UX COOCTBEHHAS bubnuotexa
Y IPUMECHAs ITPOBOIUMOCTb. HOK
CaoiicTBa p—Nn-miepexoa. https://m.edsoo.r
[TonynpoBOTHHUKOBBIE TPHUOOPHI u/ff0c84ae

62 | DnexTpuueckuil TOK B pacTBOpax U bubnuotexa
pacmiaBax 3JIEKTPOJIUTOB. HOK
DNEKTPOIUTHYECKAS TUCCOLIUAITHS. https://m.edsoo.r
DIEKTPOIIN3 u/ff0c82ba

63 | DnexTpuuecKuil TOK B ra3ax. bubnuotexa
CamocTosTenbHbIN 1 HOK
HECAMOCTOSITETILHBIN pa3psil. https://m.edsoo.r
Mounnus. [Tnazma u/ff0c84ae

64 | DnexTpuyeckue NpUOOPHI U bubnuorexa
YCTPOMCTBA M UX MPAKTUYECKOE [HOK
npuMeHeHue. [IpaBuia TeXHUKH https://m.edsoo.r
0€30MacHOCTH u/ff0c86fc

65 | O6obmaronmit ypok bubnmoreka
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«INEKTPOJUHAMUKAY HOK
https://m.edsoo.r
u/ff0c88he

66 | KonrponpHas pabora o teme 1 bubnmnoreka

«nektpocratuka. [locTostHHBIN HOK

aneKTpudeckuii Tok. Toku B https://m.edsoo.r

Pa3IMYHBIX CPEaax» u/ffOcB8a8a

67 | Pesepusblil ypok. KonTponbnas 1 bubnuotexa
pabora 1o Teme LHOK

"DnekTpoauHamMuKa" https://m.edsoo.r
u/ff0c8c56

68 | PesepBHbIii ypok. O6o0maronmit 1 bubnmoreka
ypok 1o TeMam 10 kitacca [HOK
https://m.edsoo.r
u/ff0c8f6e
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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11 KJIACC

Ne Tema ypoka KosmmuectBo yacos Hara DIIEKTPOHHBIE
I/ Bcero | Koutpo | Ilpaktuy | u3y4yeHus nudpoBbie
JTHHBIC eCKHue o0pa3oBaTelbHbI
paboThl | paboThI € pecypcsl
1 [TocTossHHBIE MATHUTHI U KX 1 bubnmnoreka
B3auMoOAcicTBHE. MarHuTHOE II0JIE. LHOK
Bektop MarHUTHOM MHIYKLINY. https://m.edsoo.r
JIMHUY MarHUTHOM WHIYKIIUH u/ff0c9778
2 MarsuTtHO€ 10J€ IPOBOJHUKA C 1 bubnmoreka
TokoM. OnbIT Dpcrena. LHOK
B3aumopelicTBre MPOBOTHUKOB C https://m.edsoo.r
TOKOM u/ff0c98fe
3 JlaboparopHas pabora «/3yuenue 1 1 bubnmoreka
MAarHUTHOTO I10JIA KaTYLIKH C [HOK
TOKOM) https://m.edsoo.r
u/ff0c98fe
4 JleicTBMe MarHUTHOTO IOJISI Ha 1 1 bubnmmoreka
MPOBOJHUK ¢ TOKOM. Cumita Amrepa. HOK
JlaboparopHas padboTa https://m.edsoo.r
«HccnenoBanue neUCTBUS u/ff0c9acO
MMOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM)
5 JleicTBMe MarHUTHOTO IOJISI Ha 1 bubnmmoreka
JBUKYILYIOCS 3apsKEHHYIO [HOK
yactuiy. Cuna Jlopenna. Pabora https://m.edsoo.r
cuibl Jlopenna u/ffocodfa
6 DneKTpoOMarHuTHasi UHIYKIIHS. 1
[ToToKk BEeKTOpa MarHUTHOM
uHaykuud. DJC nHAYKIMU. 3aKOH
ANEKTPOMArHUTHOW WHIYKIIHH
Dapanes
7 JlaGoparopHas pabota 1 1 bubnnoreka
«HccnenoBanue sBiacHUI HOK
AJIEKTPOMArHUTHON MHYKITHNY https://m.edsoo.r
u/ff0cal50
8 NHayKTUBHOCTD. SIBIICHUE 1 bubanoreka
camounaykiuu. 3J1C HOK
CAMOMH/TyKIMH. DHEPTHS https://m.edsoo.r
MarHMTHOT'O TOJISl KATYIIKH C TOKOM. u/ff0ca600
DJIEKTPOMArHuTHOE T0JIe
9 TexHnueckue ycTpoicTBa U UX 1
MIPUMEHECHHE: TTIOCTOSTHHBIC MAarHUTHI,
ANEKTPOMATHUTHI,
AJIEKTPOJIBUTATEIb, YCKOPUTEIN
AJIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYb
10 | O6o6maromuit ypok «MarautHoe 1 bubnnoreka
noJje. DJIeKTpOMarHuTHast [HOK
WHIYKIHS https://m.edsoo.r
u/ffOcab82
11 | KonTposbHas paboTa 1o teme 1 1 bubnmoreka
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«MarguTHoe moiJe.
QHCKTpOMaFHI/ITHaSI I/IHI[yKI_II/ISI»

LIOK
https://m.edsoo.r

u/ffOcad58

12 | CBoOoHBIC MEXaHUUYECKHE bubnmoreka
KoJiebanus. ['apMoHnyecKkue HOK
KoJieOaHusl. Y paBHEHUE https://m.edsoo.r
rapMOHUYECKHUX KOJICOAHHIA. u/ffOcaf06
IIpeBpanienue 3Hepruu

13 | JIaGoparopnas padota
«HMccnenoBanue 3aBUCUMOCTH
neprozaa MajbIX KojebaHuii Tpy3a Ha
HUTHU OT JUIMHBI HATH U MACCBI
rpy3a»

14 | KonebaTenbHbII KOHTYP. bubnuoreka
CBoOOAHBIC PJICKTPOMArHUTHBIC LHOK
KOJIcOaHHS B HJICATIbHOM https://m.edsoo.r
KOJIeOATEeIbHOM KOHTYpE. AHATIOTHS u/ff0ch820
MEXy MEXaHUYECKUMU H
AIIEKTPOMArHUTHBIMHU KOJICOaHUSIMU

15 | ®opmyna Tomcona. 3akoH bubnuoreka
COXpaHEHHs YHEPTHH B HICATHHOM LIOK
KOJIeOATeTbHOM KOHTYpE https://m.edsoo.r

u/ffoch9c4

16 | IIpencraBiieHue 0 3aTyXarOMMX bubnuoreka
KoseOaHusx. BelHyKIeHHbIE LHOK
MEXaHUYECKHE KOJICOaHUsI. https://m.edsoo.r
Pe3onanc. BeinykieHHbIC u/ffOcbb86
AJIEKTPOMArHUTHBIE KOJIEOaHHSI

17 | IlepeMeHHBIH TOK. bubnuoreka
CuHycouganbHbIi NepeMeHHbIN TOK. [HOK
MOITHOCTh TEPEMEHHOT0 TOKA. https://m.edsoo.r
AMIIIUTYTHOE U ISHCTBYIOIIEE u/ff0cbd34
3HAYEHHE CHJIbl TOKA U HANPSHKSHUS

18 | Tpanchopmatop. IIponsBonacTso,
nepenaya u norpediaeHue
IIEKTPUYECKON YHEPTUU

19 | YcrpoiicTBO 1 pakTHYECKOe bubnnoreka
MIPUMEHEHHUE IEKTPUUECKOTO HOK
3BOHKa, TeHepaTropa MepeMeHHOTr0 https://m.edsoo.r
TOKa, JIMHUH 3JIeKTporepeay u/ff0cc324

20 | DkoyorMYecKue PUCKU TIPU
MIPOU3BOJICTBE JIEKTPOIHEPTHH.

Kynbrypa ncnons3oBaHus
3JIEKTPOIHEPI U B MIOBCEIHEBHON
KHU3HU

21 | MexaHMYecKHe BOJIHBI, YCIOBHUS bubnuoreka
pacnpoctpanenus. [lepuos. HOK
CKOpOCTb pacrpoCTpaHeHUs U https://m.edsoo.r
JutiHa BOJTHEL. [Torepeunsie u u/ffOccab4
IPOIOJIbHBIE BOJTHBI

22 | 3Byk. CkopocTb 3ByKa. [ poMKOCTB bubnuoreka
3ByKa. Bricora ToHa. TemOp 3ByKa I[HOK



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54

https://m.edsoo.r

u/ffOcccOc
23 | DIEKTpOMarHUTHBIC BOJIHBI, UX bubnuoTeka
cBoycTBa U ckopocTs. [lkana [HOK
AJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.r
u/ffOccfe0
24 | ITpuHIMIIBI PAAUOCBSI3H U
TeneBuAeHus. Pa3BuTne cpeacrs
cBsi3u. Pagmonokarys
25 | KonrponbHas pabota «Konebanus u bubnmoreka
BOJIHBI LHOK
https://m.edsoo.r
u/ffOcc6f8
26 | IlpsmonmHEWHOE pacpoCTpaHEeHNE bubnuoreka
CBETa B OJIHOPOJIHOM CpeJIe. LHOK
Toueunslii ucTouHUK cBeta. Jlyd https://m.edsoo.r
CBETa u/ff0cd350
27 | OtpakeHue cBeTa. 3aKOHBI bubnuoreka
oTpaxkeHus csera. [loctpoenue HOK
M300pakeHU B IUIOCKOM 3epKasie https://m.edsoo.r
u/ffOcd4e0
28 | [Ipemomitenue ceeta. [lomHOE bubnmoreka
BHYTPEHHEE OTPAXKEHUE. HOK
[penenbHBINA YroJ MOJIHOTO https://m.edsoo.r
BHYTPECHHETO OTPaXCHUS u/ffOcd7f6
29 | JIaboparopHas pabota «M3mepeHue bubnuoreka
MOKa3aTesIsi IPEJIOMIICHHUS CTEKIIa [HOK
https://m.edsoo.r
u/ffOcd67a
30 | JIunzel. [Toctpoenne nzoOpaxkeHui bubnuoreka
B uH3e. @opMyra TOHKOU JIMH3BI. [HOK
YBenuueHue JIUH3bI https://m.edsoo.r
u/ffOcddle
31 | JIaboparopHas paboTa
«HccrnenoBanne CBOKCTB
1300pakeHUH B JIMH3aX»
32 | ucnepcus cBera. CIIOKHBINA COCTaB
6enoro csera. LIer. JlaboparopHas
pabora «Habmroaenue nucrnepcun
CBETa»
33 | UuTepdepennus ceeta. Judpakius bubnuoteka
cera. JludppakironHas pemerka [HOK
https://m.edsoo.r
u/ffOced22
34 | TlonepeyHOCTh CBETOBBIX BOJIH. bubnuoteka
[Tonsapusanus ceera HOK
https://m.edsoo.r
u/ffOcf02e
35 | Onrrueckue mpuOOPHI U YCTPOMCTBA
U YCJIOBUS UX 0€30MacHOro
MIPUMEHEHHUS
36 | ['paHUIIBI TPUMEHUMOCTH bubnuoreka
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KJIACCUYECKON MEXAHUKH.
ITocTynatel cienuaibHOU TEOPUHU

LIOK
https://m.edsoo.r

OTHOCHUTEIILHOCTH u/ff0cf862
37 | OTHOCUTEIHLHOCTD bubnmoreka
OJIHOBPEMEHHOCTH. 3aMe1JICHUE LHOK
BPEMEHU M COKPAICHUE JITTHBI https://m.edsoo.r
u/ffOcfa4?2
38 | DHeprus u UMITYIIbC bubnmnoreka
PENATUBUCTCKOM YacTulibl. CBs3b LHOK
MacChl C SHEPTUCH U UMITYJIbCOM. https://m.edsoo.r
DHEPrust MOKOsI u/ffOcfc68
39 | KonrponpHas pabora «OnrTuka. bubnmoreka
OCHOBBI crielMaIbHON TEOPUHU LHOK
OTHOCHUTEJIBHOCTHY https://m.edsoo.r
u/ffOcf6f0
40 | ®oronsl. Dopmyia [Tnanka. bubnuoteka
DHeprus U UMMyibC GpoToHa HOK
https://m.edsoo.r
u/ffOcfel6
41 | OTKpBITHE U UCCIIEOBAHUE bubnuoreka
dotorddekra. OnbiTe A. T HOK
CroneroBa https://m.edsoo.r
u/ffOcffc4
42 | 3akonsl hotodddexTa. YpaBHEHHE bubnuoreka
Ouinmreitna g gorosddexra. HOK
«Kpacnas rpanuma» Gortosddexra https://m.edsoo.r
u/ff0d015e
43 | Hasnenue cBera. Onwitel I1. H. bubnuoTeka
JleOeneBa. XuMH4ecKkoe IeiicTBUE [HOK
CBeTa https://m.edsoo.r
u/ff0d04a6
44 | TexHu4ecKue yCTpOUCTBA U
MPAKTUIECKOE TPHUMEHEHHE:
(dboTorMeMeHT, POTOAATUHK,
CoJIHEUHas OaTapesi, CBETOIUO]]
45 | Pemrenue 3agau 1o teMe « DIE€MEHTEI bubnuoreka
KBaHTOBOM ONTHUKI) [HOK
https://m.edsoo.r
u/ff0d0302
46 | Monenb aroma TomcoHa. ONBITH Bubnuoreka
Pezepdopaa o paccesauro a- HOK
yactuil. [Imaneraprast Moaens aToMa https://m.edsoo.r
u/ff0d091a
47 | Iocrynats! bopa bubnuoreka
[HOK
https://m.edsoo.r
u/ff0dOafa
48 | Uzny4yenue u norjiomieHne GoToHOB bubnuoreka
MpY NEPEXoe aToMa ¢ OJHOTO HOK
YPOBHS SHEPTUU Ha Apyroi. Buabl https://m.edsoo.r
CTICKTPOB u/ff0dOafa
49 | BomHOBBIC CBOICTBA YaCTHUIl. BOIHBI bubnmoreka



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
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https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

ne bporina. KopnyckynsapHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYKJCHHOE M3JTyUYCHHE

LIOK
https://m.edsoo.r
u/ff0dOca8

50

OTKpbITHE PaIMOAKTUBHOCTH.
OmnbrTel Pe3epdopaa o
OIIpE/ICTICHUIO COCTaBa
PaZMOAaKTUBHOTO U3TyYCHHS

bubnuoreka
LIOK
https://m.edsoo.r
u/ffod0fd2

o1

CoiicTBa anb(da-, 6era-, ramma-
u3nydeHus. Bnusaue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacma.
DNEeKTPOHHBIM U NO3UTPOHHBIN OeTa-
pacnaj. ['aMma-u3iyuenue

bubnuoreka
HOK
https://m.edsoo.r
u/ff0d1162

53

DHeprusi CBSI3u HYKJIOHOB B si/Ipe.
Snepuble peakuuu. SnepHbii
peakrtop. [Ipo6iiembl, NEPCHIEKTUBHI,
9KOJIOTHYECKHUE aCIEKThI SIACPHOM
SHEPTEeTUKHU

bubnmmoreka
HOK
https://m.edsoo.r
u/ffod1356

54

DOneMeHTapHble yacTulbl. OTKpbITHE
Mo3UTpoHa. MeTo bl HAOIIOICHUS U
pErucTpalmy 3J€MEHTAPHBIX
yactul. Kpyrisiid croin
«DyHaaMeHTalbHbIE
B3anmMoaercTBUg. EMMHCTBO
(bu3MUYECKOIl KapTUHBI MUPA

bubnuoreka
LIOK
https://m.edsoo.r
u/ff0d0e38

55

Bup 3Bé3nnoro neda. Co3se3nus,
SIpKHE 3BE3IbI, TIAHETHI, UX
BuauMoe asmxkenne. ConHeunast
chcTeMa

56

Connne. ConHevHasi akTUBHOCTb.
Wcrounuk sHeprun CosHua u 3BE311

57

3BE3 MBI, NX OCHOBHBIC
XapaKTEePUCTUKU. 3BE3IBI TTIABHOU
MocleoBaTeIbHOCTH. BHYTpeHHEee
cTpoeHue 3B€311. CoBpeMeHHbIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
sposrronny CoJiHIa U 3BE3

58

Muneunsiii I1yte — Hamma
I'amakTuka. ITomoxkenne u IBIKCHHE
Comnnana B I'amaktuke. ['anakTuku.
UeEpHble AbIpHI B pax TAIAKTUK

59

Bcenennas. Pa30eranue rajakTuk.
Teopus bonbemoro B3peIBa.
PennkroBoe uznyueHue.
Meraranaktuka

60

Heperennsie npo0iaembl
aCTPOHOMMHU

61

KonrtponbHas pabota «neMeHTHI
ACTPOHOMUU U aCTPOPUIUKI

62

O6o6maromuit ypok. Posib pusuku



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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Y aCTPOHOMHUH B YKOHOMHYECKOH,
TEXHOJIOTUYCCKOM, COIMAIbHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YyeJioBeKa

63

O6o06maromuii ypok. Poibs u mecto
(GU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOMN HAy4YHOU KapTHUHE
MUpa

64

O6o0maromuii ypok. Pois
¢bu3nveckoil Teopuu B
(bopMHpOBaHNY MTPECTABICHUN O
(bu3nvecKoil KapTUHE MUpa

65

O6o06maromuii ypok. Mecto
(bu3HYECKOi KapTUHBI MHpa B
00IIeM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MIPEJICTABICHHUIA O TPUPOJIC

66

PesepBHbIil ypok. MarautHoe noie.
DNEeKTPOMarHuTHAsE NHIYKIHS

67

PesepBubiit ypok. Ontuka. OCHOBBI
CHelHalbHON Teopun
OTHOCUTEILHOCTH

68

Pesepnbiii ypok. KBantoBas ¢pusuka.

DneMeHThl aCTPOHOMUU U
acTpou3uku

bubnuoreka
LIOK
https://m.edsoo.r
u/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. dwuswuka.10 knacc:yue6. s obmeoOpasoBaT.opranu3aimii: 6a3oBbiii yposens / I'.51.
Msxkumes, b.b. bByxosnes, H.H. Cotckuii ; mox pen. H.A. IlapdpentreBoit. — 4-¢ u3a. — M.

[Tpoceemenue, 2018. — 416 c.:un. — (Knmaccuyecknii kypc).

2. Owusuka.ll kmacc: yueb. s obmeoOpa3oBaT.opranu3anuii: 6a3osblii yposens / I'.51.
Msikues, b.b. bByxosues, M.B. Uapyrus ; nox pea. H.A. IlappentseBoit. — 5-e uza. — M.

[Mpoceemenue, 2018. — 432 c.: [4] n. un. — (Knaccuueckuii Kypc).

3. Coopnuk 3ama4 o pusuke. 10 — 11 xmaccsr: mocobue s 061eo0pa3zoBaTeNbHBIX

yupexaeHuit: 6a3oBelii u npodunbHbiil ypoau/ H.A. [lapdentrena. — 3-e uzn. — M.:

[Tpoceemenue, 2010. — 206 c.: un. — (Knaccuueckuii Kypc).

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

1. ®epepanbHblil TOCYJAPCTBEHHBII 00pa30BaTENbHBIN CTAHIAPT CPETHETO

(momHOTO) 061IeTO 0OpazoBanms. Crapiras mkoja. 10-11 kmaccel. - YTBepxkaeH

npukazoM Ne 413 MunobpHayku Poccun.



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

®dwusmka. 10 kmacc:yued. s obmeoOpazoBar.opranuzanuii: 6a3oBbiid ypoBeHs / I'.4.
Mskumies, b.b. byxosnes, H.H. Corckuii ; mox pea. H.A. TlapdhentseBoit. — 4-e u3a. — M.:
[Tpoceemienne, 2018. — 416 c.:un. — (Kmaccuueckuit Kypc).

Owusuka. 11 kmace: yueb. s obmeobpazoBar.opranuszanuii: 6a3oBeiii yposeHs / I'.5.
Msikumes, b.b. Byxosues, M.B. Uapyrun ; nox pea. H.A. IlappentseBoii. — 5-e uza. — M.
[Tpoceemenue, 2018. — 432 c.: [4] 1. un. — (Knaccuueckuii Kypc).

Coopnuk 3amau o pusuke. 10 — 11 kmaccsl: mocodue 115 0011e00pa3oBaTeIbHBIX
yapexaeHui: 6a3oBbiii U npoduibHbi ypoBHu/ H.A. I1apdentbeBa. — 3-¢ u3a. — M.
[Tpoceemenue, 2010. — 206 c.: un. — (Knaccuueckuii Kypc).
®wusuka. 3anaunuk. 10-11 xi1.: mocodue a1t 0611e00pa3oBar. yupexIeHui /

A.I1. PeiMkeBua. — M.: [Ipoda, 2015.
Co6opnuk 3anay mo ¢usuke: 10-11 kmaccet / O.U. I'pomuieBa. — M.: M3naTenbeTBo

"Ok3amen", 2015.

Temaruueckrue KOHTPOJIBHBIE U CAMOCTOSITENIbHBIE paboThI 10 gu3uke. 10 kiacc /
O.U. I'pomnieBa. — M.: U3narensctBo "Ok3amen’, 2012.

Temaruueckrue KOHTPOJIBHBIE U CAMOCTOSITENIbHBIE paboTHI 10 Gu3uke. 11 kiacc /
O.U. I'pomueBa. — M.: U3natensctBo "Ok3amen", 2012.

KauecTBennsie 3aaun 1o ¢pusnke B cpenneit mkode. [Tocodue mst yuureneii /
M.E. Tynpunnckuii. — M.: [Ipocemenue, 1972.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.

2
3.
4

13.

14.

15.

16.

17.

OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHs 00pa30BaHUs»

http://nsportal.ru - couunasnbHas ceTh paOOTHUKOB 00pa30BaHUSL.
http://markx.narod.ru/pic/ - ¢usuka B mkose.

http://festival.1september.ru/articles/ - dbectuBans negarornyeckux uaei « OTKPHITHIH
YPOK».

http://www.fizika.ru/ - caiit ans yautenei GU3UKK U UX YUCHHKOB.
http://www.physics.ru/ - matepuasl Mo Gpusmke.

www.ege.edu.ru - uHpOpMaIMoHHbIH optan EI'D.

http://school — collection.edu.ru/ - exunas xomrexius [{OPoB
https://eobraz.ru/roToBble-paboune-nporpamMmbI-no-HOBOMY-])/

. https://myotveti.ru/dusuka-10-11-knacc-padbouasg-nporpamma-2023-2024-yue/
. https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshcheqo-

obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-organizatsii

. Enunas komtexius nudpoBbIx 00pa3oBaTEIbHBIX PECYPCOB

http://school-collection.edu.ru/catalog/pupil/?subject=30
OtkpsiTas ¢pusnka
http://www.physics.ru/courses/op25part2/design/index.htm
I'azera «1 ceHTAOps»: MaTepuasl o Gu3nKe
http://1september.ru/
®decTuBaNb NEAArorndeckux uaei «OTKPBITHIM YPOK»
http://festival.1september.ru/
dusnka.ru
http://www.fizika.ru
KM-mikona
http://www.km-school.ru/



http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
http://www.ege.edu.ru/
https://eobraz.ru/готовые-рабочие-программы-по-новому-ф/
https://myotveti.ru/физика-10-11-класс-рабочая-программа-2023-2024-уче/
https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-organizatsii
https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-organizatsii
http://school-collection.edu.ru/catalog/pupil/?subject=30
http://www.physics.ru/courses/op25part2/design/index.htm
http://1september.ru/
http://festival.1september.ru/
http://www.fizika.ru/
http://www.km-school.ru/

18. DneKTpoHHBIN yUeOHUK

http://www.physbook.ru/
19. Camas Gomnpias snexkTpoHHas 6nbanorexa Pynera. [Touck KHUT U )KypHAIOB
http://bookfi.org/



http://www.physbook.ru/
http://bookfi.org/
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