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INOSICHUTEJIbHAS 3AIITNCKA

[Iporpamma 1o ¢usuke 6a30BOro ypOBHSI Ha YPOBHE CpPETHEro OOIIEero
ob6pasoBaHMs pa3paboTaHa Ha OCHOBE IOJIOKEHMI ¥ TPeOOBaHM K pe3yIbTaTam
OCBOEHMSI OCHOBHO 00pa3oBaTeIbHOM ITporpamMmbl, peactaBiaeHHbIXx B DI'OC
COOQO, a Takxke c yuétom (emepasbHOM paboyeli MporpaMMbl BOCHUTAHUSI U
KOHIIEILIMY TIperofaBaHus yueoHoro npeamera «Pusmka» B 06pasoBaTeIbHbIX
opranmsaiusax  Poccuiickoit  @Depepanuy, — peaJM3yIOIIMX  OCHOBHbBIE
ob6pasoBaTesIbHbIE ITPOrPAMMABI.

Copepskanmue IporpaMmbl IO (u3MKe HaIpaBjeHO Ha (OpMUPOBAHME
€CTeCTBEHHO-HAyYHOM KapTuHbI Mupa obyuarommxcsa 10-11 kmaccoB mpu
obyueHun ux ¢GusnKe Ha 06a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
IesiTeIbHOCTHOTO  moaxonma. IIporpamma mno  ¢usMke  COOTBETCTBYET
tpeboBanmsim PI'OC COO K IUIAHMPYEMBIM JIMYHOCTHBIM, IIPEIMETHBIM WU
MeTalpeaMeTHbIM pe3yyIbTaTaM OOyYeHMsI, a TAaKXKe YUMThIBAET HEOOXOAVMMOCTD
peaymsaluy  MEXKIPeIMETHbIX CBsSI3eMl (QU3MKM C eCcTeCTBEHHO-HAYYHbIMU
yueOHBIMM IIpeaMeTaMu. B Helt ompenessiioTCs OCHOBHBIE L€ U3YUYEHUS
busMKM Ha ypOBHE CpeHEero obIero o6pasoBaHus, IVIaHUPyeMbIe Pe3yJIbTaThbl
OCBOEHMSI Kypca (u3MKu: JIMYHOCTHBIE, MeTalpeaMeTHble, IMpeaMeTHbie (Ha
6a30BOM YpOBHE).

[Iporpamma o ¢u3MKe BKIIOYAET:

® IJIaHMpyeMble pe3yJbTaTbl OCBOEHMSI Kypca (u3Mku Ha 6a3oBOM

YpOBHE, B TOM UMCJIe MpeIMEeTHbIE pe3yJIbTaThl ITO TOlaM OOYyUeHMS;

® cozepskaHue yueGHOro npeamera «dusuka» 1mo rogaM ooydeHus..

®dusmMkKa Kak HayKa O Hambojiee OOLIMX 3aKOHAX IIPUPOIIbI, BBICTYIAs B
KauecTBe yueOHOro mpegMeTa B IIIKOJIe, BHOCUT CYIIECTBEHHbBII BKJal B
cucteMy 3HaHUM 00 oOKpyskatwiiem wMupe. LlIKoabHBIT Kypc Qu3ukm -
CUCTEMOOOPAsyIoNMiA  OJIs1 eCTeCTBEeHHO-HAay4YHBbIX Y4YeOHbIX IIpeaMeTOB,
MTOCKOJIBKY (U3MYecKye 3aKOHbI JIeXKaT B OCHOBE TIPOIIECCOB U SIBJIEHMUIA,
M3yuaeMbIX Xumuen, ouosoruen, usmueckou reorpadueir M acTpPOHOMMEI.
Vcnosnb3oBaHMe ¥ aKTMBHOE IIpMMeHeHMe (GU3MUYeCKMX 3HAHUII OIpeesiseT
XapakTep M pasBUTME pPa3sHOOOPA3HBIX TEXHOJOTU B cdepe >SHEPreTUKMH,
TPAHCIIOPTa, OCBOEHMSI KOCMOCA, IOJTyUYeHMs] HOBBIX MaTepUajoB C 3aJaHHbIMMU
CBOMCTBaMM U Apyrux. M3yueHme GU3MKM BHOCUT OCHOBHOM BKJag B
dbopmupoBaHNMe €eCTEeCTBEHHO-HAayUYHOM KapTMHBI Mupa OOY4YaloIIMXCs, B
dbopmupoBaHue YMEHMI MPUMMEHSTb HAYYHbIM METOH IIO3HAHMS IIpU
BBITIOJTHEHUY MMM YUe€OHBIX MCC/IeTOBaHMIA.

B ocHOBYy Kkypca Ou3uMKM i1 YPOBHSI CpemHero OOILero oopa3oBaHMS
IIOJIOKEH psI, UIOEeM, KOTOpble MOXKHO pPacCMaTpMBaTh KaK IIPUHIIUAIIBI €ro
MTOCTPOEHMSI.

Hodesa yenocmuocmu. B CcOOTBETCTBUM C HeEM KypC SIBJISIETCS JIOTMYECKU



3aBepIIEHHBIM, OH COIEpPsKUT MaTepuasa U3 BCexX pasfesioB (U3MKM, BKIIOUAET
KaK BOIPOCHI KJIACCMYECKOM, TaK ¥ COBpEMEHHOM (PU3UKMA.

Hoes zenepanuszayuu. B cooTBeTCcTBUM C Hell marepuan Kypca (GUMKU
00beIVMHEH BOKPYr (u3nmyeckux Teopuit. Bemyimm B Kypce SIBSIETCS
dbopMupoBaHue MpeaCTaBIeHN O CTPYKTYPHBIX YPOBHSIX MaTepui, BellleCTBE U
noJie.

Hoesa zymanumapusayuu. E€ peanmusanys MpearnosaraeT MCIOJIb30BaHMeE
I'YMaHUTapPHOTO MOTeHIMala (U3MUECKON HayKM, OCMbIC/IEHME CBSI3U Pa3sBUTUS
GusukM Cc pasBUTHMEM OOIIeCTBA, a TakyKe C MMUPOBO33PEHUYECKUMMU,
HPaBCTBEHHBIMM M 3KOJIOTMUYECKUMM ITPOOIEMaMM.

Hodesa npuknaduoii Hanpaenennocmu. Kypc ©&usukm mpepamnosaraer
3HAKOMCTBO C IIMPOKMM KPYIrOM TEXHUUECKUMX U TEeXHOJOTHMUYECKUX
MIPUJIOSKEHU U3YUEHHBIX TEOPUIA Y 3aKOHOB.

Hoes sxonozusayuu peannsyercss TOCPEICTBOM BBeAeHMSI 3JIeMEHTOB
comepykaHusl, TOCBSIIEHHBIX 3KOJOTUMYECKMM TIpobjieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbI C PA3BUTHMEM TEXHUKM M TEXHOJIOTMM, a TaKXKe OOCYKAeHMS
mpobsieM  palMOHAJIBHOTO  TPUPOMOIOJb30BAHMS M SKOJOTMUYECKON
6e301acHOCTH.

CrepskHEBBIMM 3JIEMEHTaMM Kypca GU3MKM Ha YPOBHE CPEeIHEro OOIIEero
06pa3oBaHMs SBJISIOTCS pu3myeckme Teopun (GopMupoBaHue MpeaCcTaBIeHUN O
CTPYKTYype MOCTpOoeHMs (Ppu3nuecKou Teopuu, pojin GyHaaMeHTaIbHbIX 3aKOHOB
M TPUHLUIIOB B COBPEMEHHBIX IIPeCTaBJIeHMUSIX O IMpupomde, TI'paHUIIAX
MIPUMEHUMOCTU TEOPUM, [IJISI OIMCAHUSI eCTeCTBEHHO-HAy4YHbIX SIBJIEHUM U
MpOILIEeCCOB).

CucreMHO-[IeSITeIbBHOCTHBIM TIOAXOJ, B Kypce OU3NKKM peanu3yeTcs
IpeXkae BCero 3a CYET OpraHuMs3aluy SKCIIePUMEHTAJbHOM IesTeIbHOCTU
obyuaroimxcs. s 6a30BOro ypoBHSI Kypca GU3MKM — 3TO MCIIOJIb30BaHME
cucTeMbl (POHTABHBIX KPAaTKOBPEMEHHBIX 3KCIEPMMEHTOB U JIaOOpPAaTOPHBIX
paboT, KOTOpble B IpOrpamMMe II0 (U3NKEe OObeOMHEHbl B OOIIMIM CIIMCOK
YUYEHNYEeCKMX IpaKTMUYeCKux paboT. BbimeneHre B yKa3aHHOM IIepeyHe
J1ab0opaTOPHBIX paboT, MPOBOAMMbIX IJIST KOHTPOJISI U OLIEHKM, OCYILECTBJISIEeTCS
y4aCTHMKaMM 00pa3oBaTeJIbHOTO IIporecca MCXOAsl U3  OCOOEHHOCTeN
IJIAaHMPOBAHMUSI M OCHallleHus1 KabuHeta busuku. IIpu aTom obecrneunBaeTcs
OBJIaJieH/e OOYyYalolMMMICSI YMEHUSIMU TIPOBOAUTh KOCBEHHbIe M3MepeHMUsl,
MCC/IeqOBaHMS 3aBUCUMOCTEN (U3UUECKUX BEJIMUMH U ITOCTAHOBKY OIIBITOB ITO
MIPOBEPKE IPe/IJIOSKEHHbIX TUTIOTE3.

Bosbilioe BHUMMaHME YIESIeTCS PEIIeHMI0 PACUETHBIX UM KayeCTBEHHBIX
3amad. [Ipy 3TOM [J1 pacu€THBIX 3a/a4 MIPMOPUTETOM SIBJISIIOTCS 3a1auy C SIBHO
3aJaHHOM (M3MYECKON MOJEJIbI0, IO3BOJISIIOIIME IPUMEHSITh U3YyYEeHHbIE
3aKOHbI ¥ 3aKOHOMEPHOCTM KaK M3 OJHOTO pasfiejia Kypca, TakK U MHTErpupys
3HaHMSI M3 pasHbIX pasfgeyioB. /[lJiT KaueCTBEHHBIX 3amau IPUOPUTETOM



SIBJISIOTCSI  3aaHusT Ha OOBSICHEHME TIPOTeKaHusT (QU3NMUECKUX SIBJIGHUI U
IIPOIIECCOB B OKpPY’KaloOIIeN >KU3HM, Tpebylolye Bbioopa Gu3nMueckon MOMAeIn
IJISI CUTYAaIMM ITPAKTUKO-OPMEHTUPOBAHHOTO XapaKTepa.
B cootrBerctBUM ¢ TpeboBanmsiMu DPI'OC COO k maTepuasibHO-
TeXHUYECKOMY obecreueHMIO y4uyeOHOro Iporiecca 06as3oBbII YpOBEHb Kypca
GuU3MKM Ha YpOBHE CpegHero oOIllero ob6pa3oBaHMs [JOJIKEH M3y4aTbCsl B
YCJIOBUSIX TIPEIMETHOr0o KabuHeTa GU3NKM UM B YCJIOBUSIX MHTEIPMPOBAHHOTO
KabyHeTa IpeaMeTOB eCTeCTBEHHO-HAayyHOro ImMKiaa. B kabuHere (uU3MKu
IO/DKHO OBITh HEoOXoaumoe JiabopaTopHOe 0OOpyIOBaHME MJIS1 BBIITOJTHEHMS
YKa3aHHbIX B IporpaMMe IO (M3MKEe YUYEHUMYECKUX IPaKTUUYECKUX paboT u
IEeMOHCTpalLXOHHOe 060pyIOBaHMe.
IlemoHCTpalMoOHHOe OOopymoBaHue (OPMUPYETCSI B COOTBETCTBUM C
MPUHIIUIIOM MMHMMAJIbHOM TOCTAaTOYHOCTM ¥ OOeCcHeuMBaeT IIOCTaHOBKY
IIepeurC/IEeHHbIX B MpOrpamMMe II0 (u3MKe K/IIOYEBbIX IEeMOHCTPALMI OJIsI
MCC/IEOOBAHMUS M3yYYaeMbIX SIBJIEHMII M IIPOLIECCOB, OSMIMPUYECKUX U
dbYyHIAMEHTaIbHBIX 3aKOHOB, MX TEXHUUYECKUX IPUMEHEHUIA.
JlabopaTopHOoe oOOOpyImOBaHMe IJiI YYEHUMYECKUX IMPAKTUUECKUX padoT
dbopmupyeTcst B BUle TEMaTUUECKMX KOMILJIEKTOB M 00eCIieurBaeTcsl B pacueTe
OJHOI'O KOMIUIEKTa Ha [BYX OOy4YaloImMxcd. TemaTnyeckue KOMILJIEKThI
J1abOpaTOPHOTO OOOPYHOBAaHMSI JOJDKHBI OBITh IOCTPOEHBI Ha KOMILJIEKCHOM
MICITOJIb30BAHMM aHAJIOTOBBIX U LIMGPOBBIX MPUOOPOB, a TAKXKE KOMITbIOTEPHbBIX
M3MEPUTEJIbHBIX CUCTEM B Bue IMQPPOBbIX JIaOOpaTOPUIA.
OCHOBHBIMM 1IeJIIMM U3YyUeHMs] GU3NKY B 00111eM 0O0pa3sOBaHUM SIBJISTFOTCSI:
e (dopMHMpOBaHME MHTEpPeca UM CTPEMJIEHMS OOYUYaromMXCS K HayYHOMY
M3YUYEHUIO TIPUPOIbI, Pa3BUTHE UX MHTEJJIEKTYaJbHbIX M TBOPUYECKUX
CITOCOOHOCTEN;

® pasBUTME TIPeICTaBJeHMII O HAyYHOM MeTode TO3HaHMUSI U
dbopMupOBaHMe MCCIENOBATE/IbCKOIO OTHOIIEHMSI K OKPY>XKaIOIIUM
SIBJIGHUSIM;

e (opmMMpoOBaHME HAYUYHOIO MMUPOBO33PEHMSI KaK pe3ysbTaTa MU3y4YeHUS
OCHOB CTPO€HMS MaTtepuu U GyHIAMEHTAIbHbIX 3aKOHOB (DU3UKN;

e (dopmMupoBaHME YMEHUII OOBSIICHATb SBJIEHMSI C MCIOJIb30BaHMEM

bu3nuecKnx 3HAHMUI ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHME MPEACTABIEHUIA O POIU QU3MKU IJIST PasBUTUS OPYIUX

€CTeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTMIA.

IlocTuskeHMe 9TUX Liesieli 00ecIieurBaeTCs pelleHeM CJIeYIONMX 3a1a4u B
Ipoliecce M3yueHnst Kypca GuUsmuKM Ha YPOBHE CpeIqHero obIero oopa3oBaHms:

® [puoOpeTeHMe  CUCTeMbl 3HAaHMM 00  o0muMX  (U3NUYEeCKUxX

3aKOHOMEPHOCTSIX,  3aKOHaX, TeOpMsSIX, BK/IIOYAsI  MEXaHMUKY,
MOJIEKYJISIDHYIO (U3UKY, 3JeKTPOAVMHAMUKY, KBAHTOBYIO (QU3UKY WU



3JIeMEeHTbI aCTPOPUUKIN;

e ¢dopmupoBaHME YMEHMI TPUMEHSTb TeOopeTudyecKue 3HAHUS MJIsS
OOBbsICHEHMST (PU3MUYECKMUX SIBJIEHUI B IIpUPOAE U IJISI TIPUHSTUS
MPAKTUYECKUX PEIIeHNI B IOBCEAHEBHON JKMU3HN;

® OCBOEHME CIIOCOOOB peIleHMs pPasJMUYHbIX 3a7au C SIBHO 3aJaHHONI
busnyeckoit Mopesblo, 3aau, MOAPA3yMEBAIOIIMX CAaMOCTOSTEIbHOE
cosmanyue pu3nIecKor MOAeM, aneKBaTHOM YCIOBUSIM 3a1aui;

* TMoHMMaHMe QU3NUECKUX OCHOB U TPUHIUIIOB JEMCTBUSI TEXHUUECKUX
YCTPOMCTB UM  TEXHOJIOTMUYECKMX IIPOIeCCOB, WX BIMSHMUS Ha
OKPYKAIOLYIO CPeny;

® OBJIAJIEHME METOIAMM CaMOCTOSITEIbHOTO TJIAHVMPOBAHMS U ITPOBEAEHMS
busndecknx 3KCepMMeHTOB, aHaaM3a ¥ MHTepIipeTalu nHGopmalmn,
omnpeaeaeHNs! JOCTOBEPHOCTH ITOJTyYeHHOTO pe3yJIbTara;

® CO3[aHue YCTIOBUIM IS pa3BUTHUS YMeHUM MPOEKTHO-
MCCJIeIOBATEIbCKOM, TBOPUECKOM IesITeTbHOCTM.

Ha usyuyenne ¢pusmkyu (6a30BbIM YpOBEHb) Ha YPOBHE CpeIHEro oOIIero
obpaszoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJlesi0),
B 11 kacce - 68 yacoB (2 yaca B HeJleJIo).

[Ipenysaraembiit B IporpamMme IO (¢u3MKe IlepedyeHb JabOpPaTOPHBIX U
MIpaKTUUYeCKMX pPabOT SIBJSETCSI PEKOMEHIOBAHHBIM, yUuUTesb JAejaeT BbIOOp
MIpoBeJleHNsT J1abopaTOPHBIX PabOT M OIBITOB C YYETOM MHAMBUAYATbHbBIX
0COOEHHOCTeN 00YyUYaroIIMXCsl.



COJEP>XAHUE OBYYEHUSA
10 KJIACC

Pa3pen 1. ®usuka u MeToAbl HAyYHOTO ITIO3HAHUS

®dusmka — Hayka o npupope. HayuHble MeTOIbl TO3HAHMSI OKPYSKAIOIIEIo
Mupa. Ponb sKkcmepumeHTa ¥ TeOopuM B IIPOLIECCe TIO3HAHUS IPUPOIbI.
OKCIepuMEHT B (pU3UKe.

MopgenupoBaHue husnueckux sIBJ€HUN U IpolieccoB. HayuHble rumoTessl.
®usmMyeckre 3aKOHbI U Teopum. ['paHuUIbI MPUMEHUMOCTM GUINIECKUX
3aKOHOB. [IpMHIUIT COOTBETCTBMSI.

Posib 1 MecTo pu3uKky B popMMUpOBaHUM COBPEMEHHON HAYYHOM KapPTUHBI
MMpa, B IPaKTUUYECKON AesITeTbHOCTU JIFOIEN.

Llemoncmpayuu

AmnajyioroBble U UMGPOBBIE M3MEPUTEIbHBIE MPMOOPBI, KOMIIbIOTEPHBIE
IaTINKMN.

Pa3gen 2. MexaHuka

Tema 1. Kunemamuxka

Mexannueckoe asuskeHne. OTHOCUTEIBHOCTh MEXaHUUYECKOTO JIBMKEHNS.
Cucrema orcuéra. TpaekTopusi.

[IepemeriieHne, CKOpOCTb (CpemHsIsI CKOPOCTb, MTHOBEHHAss CKOpPOCTb) U
YCKOpeHMe MaTepuajbHOM TOUYKM, MX IPOEKLIUM Ha OCU CUCTEMbI KOOpPHAMHAT.
Ciio3keHMe mepeMeleHni1 U CJIOSKEHEe CKOPOCTEN.

PaBHOMEpHOE 1 paBHOYCKOpPEHHOe MpSIMOJIMHENHOe ABVKeHme. I'paduku
3aBUCUMOCTM KOOPIAMHAT, CKOPOCTM, VYCKOpEeHMs, IIyTU U IepeMeIeHusI
MaTepUaIbHOM TOUKY OT BPEMEHMN.

CBobogHoe nagenye. Y CKOpeHe CBOOOTHOrO MaeHus.

KpuBosmuennoe naBkenme. [IBUMsKeHMe MaTepuajbHOM TOUYKM IO
OKPYKHOCTM C IIOCTOSIHHOM IO MOZYJIIO CKOPOCTbIO. YTJIOBasi CKOPOCTb,
JIMHEHass CKOpocThb. Ilepmonm m uvacrora obOpaiuenus. lleHTpocTpemuTenbHOE
YCKOpEeHMe.

TexHUueckne YCTPOMUCTBA M MpPaKTUUeCKOe IIpMMeHeHMe: CIUAOMETD,
IBVKEHME CHapSIOB, IIeITHbIe I peMEHHbIe Tepegauint.

Llemoncmpayuu

Mogenb CUCTEMBI OTCUETa, MWJLTIOCTPAITNS KMHEeMaTU4YeCKMNX
XapaKTEPUCTUK IBUKEHMUS.

IIpeobGpasoBaHye ABUKEHMI C MICIIOJIb30BaHMEM ITPOCThIX MEXaHM3MOB.

[TameHne Tes B BO3gyxe U B pa3peskeHHOM ITPOCTPAHCTBe.

Hab6mogeHne nBu>keHMs] Teja, OpPOIIIEHHOTO TOA, YIJIOM K TOPU3OHTY U
TOPU30HTAJIbHO.



VsmepeHne yCKOpeHusi CBOOOIHOrO MaJgeHmsI.

Hampaiienne cKkopocTy npy OIBUKEHUM 10 OKPYSKHOCTH.

Vuenuueckuii axcnepumenm, n1abopamopHsie pabomol

WNsyuyenne HepaBHOMEPHOIO [JBWKEHUSI C 1IeJIbI0O  OIpelesieHus
MT'HOBEHHOJ CKOPOCTM.

WccnenoBaHne COOTHOILIEHMSI MEXOY ITyTSIMM, IPOUAEHHbIMM TeJIOM 3a
rocJieloBaTe/ibHble paBHble MPOMEXKYTKM BpEMEHM IpU PaBHOYCKOPEHHOM
IBVKEHUM C HauaJIbHOM CKOPOCTbIO, paBHOM HYJIIO.

V3yueHne OBUsKEeHMS IIapMKa B BSI3KOM XXUIKOCTM.

W3yueHne nBUs>KeHMs Tejia, OpOILIEHHOIO TOPU30HTA/IBHO.

Tema 2. Tunamuxa

[Tpuuuun otHocutenbHocTu [anmmies. IlepsBbii  3akoH  HbroToHa.
WNuepimanbHble CUCTEMbI OTCUETA.

Macca Ttena. Cwuna. [lpuHoun cyneprosunuu cuia. BTopon 3akoH
HpioToHa g MarepmajdbHOM TOUYKM. Tpermnn 3akoH HbioroHa pjst
MaTepuaIbHbIX TOUEK.

3akoH BcemupHoro Ttsarorenmsi. Cwmaa Tsbkectu. IlepBasi kKocmmueckas
CKOPOCTb.

Cuna ynpyroctn. 3akoH ['yka. Bec Tena.

Tpenne. Bugbl TpeHus: (mokKos, CKOJibkeHMsl, KadeHus1). Cuja TpeHwus.
Cyxoe Tpenne. Cuiia TpeHUST CKOJIbXXKeHUST U cuiia TpeHust nokosi. KoadduimeHT
TpeHus. Cua CONMpOTUBJIEHMS TIPU IBMKEHUM TeJla B SKUIKOCTYU MUJIM Tase.

ITocTymnaresbHOE U BpalllaTe/IbHOE IBMKEHME aOCOJIIOTHO TBEPIOTO Teia.

MoMeHT cubl OTHOCUTEJbHO oOcu BpaileHus. [lneuo cumbl. YcaoBus
paBHOBeCHSI TBEPIOTO TeJa.

TexHUUeCcKMe YCTPOMCTBA M IPAKTUUYECKOE IIPMMEHEHMEe: IOMIINITHUKMA,
IBVI>KEHME VICKYCCTBEHHbBIX CITYTHMKOB.

LlemoHncmpayuu

SIBneHue MHEPLIUN.

CpaBHeHMe MaccC B3aMMO/IEMCTBYIOIINX Tel.

Bropoi1 3akoH HpioToHa.

Hsmepenne cui.

CiioskeHne CuJl.

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT AedopMaliumn.

HeBecomocTh. Bec Tena rpu yCKOpeHHOM IOAbEME U TaJleHUN.

CpaBHeHMe CUJT TPEHMUS TTOKOSI, KAUeHMS ¥ CKOJIbsKEeHMS.

Y cnoBust paBHOBeCHSI TBEPAOro Teja. Buabsl paBHOBecHs.

Vuenuueckuii axcnepumenm, n1abopamopHele pabomol

W3yueHne nBMs>KeHMsI 6pycKa 110 HAKJIOHHOM TIJIOCKOCTM.

UccnenoBaHne 3aBUCUMOCTY CUJT YIIPYTOCTU, BOSHMUKAIOIIMX B MIPY>KMHE U
pe3nHOBOM 00paslie, OT X AeGopMalinn.



WccnegoBannue YCIOBUIM pPaBHOBECUSI TBEPAOrO Teja, MMEIOIIEro OCh
BpaIleHMSI.

Tema 3. 3akoHbl cOXpaHeHUs1 8 MeXAH UKe

VMmnyibC MaTepuaibHOM TOUKM (Tesa), CUCTEMbl MaTepuaJbHbIX TOUEK.
mmysibc cuibl M M3MEHEHMEe MMITYJIbCa Tejla. 3aKOH COXPaHEeHMSI MMITYJIbCA.
PeaxkTuBHOe OBIKEeHMe.

Pa6ora cuibl. MOIIHOCTD CUJIBI.

KuHeTtnueckasi sHeprusi marepuajbHOM TOUKM. TeopemMa 00 M3MeHEHUU
KMHETUYECKOM SHEePTUMN.

IToTeHuManbHas SHeprusl. IToTeHumanbHas SHeprusi YIIPYTO
nebopMupoBaHHOM TpYyKuHbL. [loTeHIMasbHas SHeprust Teja BOJU3U
ITIOBEPXHOCTY 3eMJIN.

[loreHumanbHble UM HENMOTeHUMaabHble  cwiabl. CBSI3b  pabOThI
HEMOTEHIMA/IbHBIX CWJI C M3MEHEHMEM MeXaHMYECKOM SHEPTUM CHUCTEMBI TeJl.
3aKOH cOXpaHeHMs] MeXaHNYeCKO SHEPTUMN.

Ypyrue 1 Heynpyrue CTOJIKHOBEHMS.

TexHMYeCKMe yCTPOMCTBA U MPaKTUUECKOe TTPUMEeHeHMe: BOJIOMET, KOTED,
MIPY>KMHHBIV MUCTOJIET, ABVKEHME paKeT.

Llemoncmpayuu

3aKOH COXpaHeHMs UMITYJIbCa.

PeakTuBHOE JIBUKEHME.

[Iepexon MOTeHIIMAILHON SHEPTUY B KMHETUYECKYIO M 0OpaTHO.

Vuenuueckuii sakchepumenm, nabopamopHvie pabomaui

W3yueHne abCOMIOTHO HEYIIPYTOro yaapa C IMOMOIIbIO IBYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

WccnemoBanme CcBsI3M pabOThl CUJIbI C M3MEHEHMEM MeXaHUYeCKOu
SHEPrUM TeJIa Ha IMPUMepPEe PaCTSIKEHMST Pe3VTHOBOTO KI'yTa.

Pasnen 3. MonekynsipHas ¢usuka ¥ TepMoJgMHAMMKaA

Tema 1. OcHo8bl MONEKYNAPHO-KUHEMUUECKOLl Meopuu

OCHOBHbIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TeopuM U UX
ombITHOe oOocHoBaHMe. bpoyHoBckoe pgBwkenme. Juddysus. Xapakrep
IBVKEHMSI M B3aMMOMEMCTBUSI 4YacTUIl BelllecTBa. Mopenu CTpoeHMs rasos,
SKUIKOCTEM U TBEPHBIX TeJl M OObsICHEHME CBOJMCTB BellleCTBA Ha OCHOBE 3TUX
Mopmenen. Macca u pasmepbl Mosiekysa. KosmdectBo BelilecTBa. IlocTosiHHas
ABsBorazpo.

TennmoBoe paBHOBecue. TemmepaTypa u ee wusmepenme. Illkana
temnepatyp Llenbcus.

Mogenr wupeanbHoro rasza. (OcCHOBHOe YypaBHEHME MOJIEKYJISIPHO-
KMHETUYECKOV TEeOPUM MAeaIbHOro rasa. AOGCOJIIOTHASI TeMIlepaTypa Kak mepa
CpelHel KMHETMUYECKOV SHEepruMy TEIJIOBOrO OBMKeHMs uactui, rasa. [llkasa



TeMIieparyp KenbBuHa. ['a3oBbIe 3aKOHBI. YpaBHeHMe
MenpeneeBa-Kianeipona. 3akon JlanbToHa. M3ompoliecchl B MaeagbHOM rase
C TIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBiieHM e
M30IIPOLIECCOB: M30TepMa, U30X0pa, 1300apa.

TexHuueckmue yCTpONCTBA M IPaKTUUECKOe IIpMMEHEHMe: TEePMOMETD,
6apomerp.

Llemoncmpayuu

OmnbIThl, MOKa3sbIBaloIMe MUCKPETHOE CTPOeHMe BellecTBa, doTorpabun
MOJIEKYJT OpraHNYeCKUX COeqMHEHU.

OmnbrTel 10 b @y3un KUIKOCTEN U Ta30B.

Mogenb 6pOyHOBCKOTO IBUSKEHMS.

Mogensb onbita LlITepHa.

OmnbIThI, IIOKa3bIBAIOIIINE CYIII€ECTBOBaHME ME>KMOJIEKYJISIPHOT'O
B3aMIMOIEVICTBYS.

Mogenb, MITIOCTPUPYIOLIAST IPUPOAY aBJIEHMS Ta3a Ha CTEHKM COCYIa.

OmnbIThl, WUIIOCTPUPYIOIIME YpaBHEHME COCTOSIHMSI MIeaJbHOrO Tasa,
M30IIPOLIECCHI.

Yuenuueckuii akchepumenm, nabopamopHvle pabomul

OmnpepneneHne Macchl BO34yXa B KJIaCCHOM KOMHATe Ha OCHOBE M3MepPeHM
00'bEMa KOMHATBI, TaBJIEHMS ¥ TEMIIEPATyPbl BO3TyXa B HE.

WccnegoBaHne  3aBUCMMOCTM  MEXAY  IlapamMeTpaMy  COCTOSIHUS
pa3peskeHHOro rasa.

Tema 2. OcHoeébl mepmoouHaMuKu

TepmoguHamuueckast cucreMma. BuyTtpeHHsis SHeprus
TepMOAVHAMMYECKOM CUCTEMbI M CIIOCOObI e€ wm3MmeHeHus. KosmuecTBo
TEeIVIOTbI ¥ paboTa. BHYTpeHHSST 3Heprusi OJHOATOMHOI'O MAeaJIbHOI'O rasa.
Bupgpl Temnonepenaun: TEIIONPOBOIHOCTb, KOHBEKIVS, M3TyYeHMe. Y IeIbHast
TEIJIOEMKOCTD BelllecTBa. KoymyecTBO TEIUIOTHI IIPY TEIJIoNepesave.

[TousTme 06 ammabaTHOM IIpouecce. IlepBblii 3aKOH TEPMOOMHAMMKIA.
[IpumeHeHNe mepBOro 3akKOHa TEPMOAMHAMMKM K m3omnporeccaM. ['padrueckast
MHTepIIpeTanus paboTsl rasa.

BTopoi1 3akoH TepmoayHamuky. HeobpaTMocTh Ipo1ieccoB B IPUPO/IE.

TerioBble  MailMHbL.  [IpMHIMIIBI ~ JEMCTBUS  TEIUIOBBIX  MalllMH.
[Ipeobpa3zoBaHus sHeprMM B TEIVIOBbIX MaiiMHax. KosdduiieHT I1oJie3HOro
mencTBust TerioBoy Mammbbl. Iukn KapHo M ero kos¢gduiyeHT I0J1e3HOro
JeMCTBUSI. DKOJIOTMUYECKMEe ITPOOJIeMbl TEIIJIOOHEePreTUKIA.

TexHMUeCcKMe YCTPOMCTBA M TPaKTUUECKOe IIpPUMEHEeHMe: IBUTaTe/b
BHYTPEHHET'0 CropaHmsi, ObITOBOM XOJOAMIbHUK, KOHIUIMOHED.

Llemoncmpayuu

VsmMeHeHMe BHYTPEHHEN SHEPTUM Tejia IIPpU COBEPIIEeHUM PabOThI: BbLIET
NpoOKM M3 OYTBUIKM TOH, AECTBMEM CKAaTOrO BO3AyXa, HarpeBaHue s¢upa B



JIATYHHOM TPYyOKe ImMyTEéM TpeHus (BUIEe0IEeMOHCTPALIVIS).

V3meHeHMe  BHYTpeHHel  dSHepruu  (TeMrepaTypbl) Teja  TIpuU
Tervionepemave.

OnpIT mo aamabaTHOMY pacIIMpeHuio Bo3gyxa (OIBIT C BO3OYIIHBIM
OTHUBOM).

Mogenun mapoBoil TYpOMHBI, JBUraTejsi BHYTPEHHEro CropaHus,
PEaKTUBHOTO JBUTATEeIS.

Yuenuueckuii skcnepumenm, 1abopamopHsele pabomol

W3mepeHne yaelbHOM TEIJIOEMKOCTM.

Tema 3. Aepezcamnusie cocmosinusa eeuwiecmea. Pa3zoevie nepexoowl

[Tapoobpa3oBanue u kKoHueHcarys. VcrapeHnne u kureHue. AOGCOTIOTHAS
M OTHOCUTEJIbHASI BJIAXKHOCTh BO3myxa. HachlllieHHbIN map. YaesibHas TEIIoTa
nmapooOpasoBaHMsl. 3aBUCUMOCTD TEMIIEPATYPbI KUIIEHUS OT JaBJIEHMS.

TBepmoe Teno. Kpucrannmueckmue u amopdHbie Teja. AHU3OTPONUS
CBOMCTB KpucTta/uioB. JKuakme Kpucrauibl. CoBpeMeHHbIE MaTepuasibl.
[LnaBmeHne u Kpuctayumsanys. Y aejbHas Teriora miasaenns. CyoamMmanmst.

YpaBHeHMe TEIIOBOro H6ajiaHca.

TexHUUecKMe yCTPOMCTBA M IPAKTUUYECKOe IpPMMEHEHMe: TUTPOMETP U
IICUXPOMETP, KaJJOPUMETP, TEXHOJIOIMM MOJIYUEeHMs] COBPEMEHHBIX MaTepuajoB,
B TOM UlMCJIe HAHOMAaTep1aJIOB, ¥ HAHOTEXHOJIOTUM.

Llemoncmpayuu

CBoJiCTBa HACBIIIEHHBIX TTAPOB.

Kurenue npu moHM>KeHHOM JaBJIEHUMN.

Cnioco6bl M3MepeHMsT BIAsKHOCTH.

Hab6romenne HarpeBaHus U IJIaBJ€HNST KPUCTA/UIMUECKOTO BEIeCTBa.

HeMoHCTpalust KpUCTaJIOB.

Vuenuueckuii akcnepumenm, nabopamopHwsie pabomuol

V3smepeHne OTHOCUTE/IbHOM BJIasKHOCTM BO3IyXa.

Pasgen 4. DieKTpoaMHaMuKa

Tema 1. Dnekmpocmamuka

OJnekTpusalus Tes. OJIeKTpuuyeckuil 3apsii. JlBa Buaa 3JIeKTpUUYECKUX
3apsimoB. ITpoBOmHMKM, OMIMEKTPUKU U TOJTYIPOBOJHUKU. 3aKOH COXpaHEHMS
9JIEKTPUUYECKOTO 3apsiia.

BsaumopenctBue 3apsimoB. 3akoH KysoHa. ToueuHbll 3/1eKTpUYECKUN
3apsi. DaeKTpudyeckoe mnosie. HampsskéHHOCTD a/1eKTpudeckoro noJs. ITpuHimn
CYIIepPIO3ULINY 9JIEKTPUYECKUX TIOJIeI. JInaun HaMNpPSsKEHHOCTY
37IEKTPUYECKOTO TOJISL.

Pabora cmn anekTpocratmyeckoro 1mojsg. Ilorenuman. PasHocTh
nmoTeHuMaaoB. [IpOBOOHUMKM M OMIJIEKTPUKM B IJIEKTPOCTATUUECKOM IIOJIE.
IuanexkTpuyeckast MPOHUIIAEMOCTb.



DJIEKTPOEMKOCTb. Konpencarop. DJIEKTPOEMKOCTD IJIOCKOT'O
KOHAEHCATOpa. JHEPIusI 3apsHKEHHOI'O KOHIEHCATOoPa.

TexHUUYeCcKMe yCTPONCTBA M IMPAKTUUECKOE IIPUMEHEHME: 3JIEKTPOCKOII,
9JIEKTPOMETp, 3JIEKTPOCTATUYECKasl 3allluTa, 3a3eMJIeHMe 3JIeKTPOIpuOOpOB,
KOHAEHCATOp, KONMMPOBAJIbHBIN anmaparT, CTPYUHBIN IIPUHTEP.

Llemoncmpayuu

Y CTpPOUCTBO ¥ MPUHLIUIT IeMCTBYUS 3JIeKTpOMeTpa.

BsauMopencTBie Has3/IeKTPU30BAHHBIX TeJl.

OJIeKTpUYeCKoe ToJie 3apsSI’KeHHbIX TeJl.

[IpoBOAHMKM B 3JIEKTPOCTATUUYECKOM IT0JIE.

OJIeKTpOoCTaTUUeCKas 3allyuTa.

IIM2/IeKTPUKY B JIEKTPOCTATUUECKOM II0JIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTM IIOCKOIO KOHJIEHCATOpa OT ILIOIIAAu
IIJIACTVH, PACCTOSIHMSI MEXXAY HUMMU U IU3JIEKTPUIECKON ITPOHUIIAEMOCTH.

OHeprus 3apssKeHHOI0 KOHAEHCATopa.

Vuenuueckuii saxcnepumenm, n1abopamopHsie pabomol

V3mepeHne 371eKTPOEMKOCTH KOHIEHCaTopa.

Tema 2. [TocmosHHbLll 31ekmpuueckuii mok. Toku é pasnuunsix cpedax

OJIeKTpUYECKMII TOK. YCJIOBUSI CYIIECTBOBAHMS 3JIEKTPUUECKOI'O TOKa.
WcTtounmky Toka. Cuia Toka. [IoCTOSIHHBIN TOK.

Hamnpsikenne. 3akon Oma 111 yyacTka Heln.

OJIeKTpUYEeCKoe COMpPOTUBJIEHNE. YIeJIbHOE COIPOTUBJIEHME BeIeCTBa.
[TocnenoBaTenbHOE, Mapa/ieIbHOE, CMEIIaHHOe COeITHeHe ITPOBOTHIKOB.

Pabora oasnexkTpuueckoro Toka. J3akoH [Ikoyis-JleHuma. MoIIHOCTb
9JIEKTPUUECKOTO TOKA.

OJIEKTPOABIMKYILASI CUIa M BHYTPEHHEe COMPOTUBJIEHNME MCTOYHMKA TOKA.
3akoH Oma [ mojHOM (3aMKHYTOM) 3jeKTpuueckon memu. Koporkoe
3aMbIKaHMe.

OJIEKTPOHHAsE  MPOBOAMMOCTb  TBEPABIX  META/JIOB.  3aBUCUMOCTD
COITPOTUBJIEHMSI METAJIJIOB OT TemMIiepaTypbl. CBepXIIPOBOIVIMOCTb.

OJieKTpuyeckuii TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYUKOB.

[TonynpoBoguukyu.  CobOcTBeHHass ¥ IIpUMeECHas  IPOBOIMMOCTh
nmoJTyrpoBoaHMKOB. CBoiCTBa p—n-niepexofa. ITomynpoBogHMKOBbBIE TTPUOOPBI.

OJIeKTpUYECKMI TOK B pacTBOpax M paciljlaBaX 3JIEKTPOJIUTOB.
OJIEKTPOJIUTUYUECKAS] AUCCOLMAIINS. DIIEKTPOINU3.

OJIeKTpuUeckuii TOK B raszax. CaMOCTOSITE/IbHbIM M HECaMOCTOSITeIbHBIN
pa3psa. Monnus. [1nasma.

TexHUUecKMe YCTPOMCTBA M IPAKTHMUYECKOE IPUMEHEHMe: aMIIepMeTp,
BOJIBTMETpP, PEOCTaT, MCTOYHMKM TOKa, 3JIEKTpOHArpeBaTe/bHbIE IIPUOOPHI,
9JIEKTPOOCBETUTEJIbHBIE IIPUOOPBI, TEPMOMETP COIPOTUBJIEHMS, BaKyyMHBIN
IMON, TEePMMCTOPbI ¥  (OTOPE3UCTOPHI, ITOJYIIPOBOSHMUKOBBIM MO,



raJibBaHMKa.

Llemoncmpayuu

V3mepeHme CUJIbI TOKA M HAIMIPSDKEHMS.

3aBUCHMMOCTb COIPOTUBJIEHUST HVIMHIPUUECKMX MTPOBOJHUKOB OT JJIVHBI,
TIJTIOIIAAM TTOTIEPEYHOro CeUeHusT M MaTepuaia.

CwmelliaHHOe CcoeIiHEeHVe TTPOBOTHIKOB.

[Ipssmoe wm3MepeHMe 3JIEKTPOABIOKYIEM Cuiabl. KopoTkoe 3aMbIKaHue
raJbBaHMYECKOI'o 37IeMeHTa U OlleHKa BHYTPEeHHEro COMPOTUBJIEHMS.

3aBUCUMOCTb COMPOTUBJIEHNMS] METAJIJIOB OT TEMIIEPATYPBbI.

ITpoBOOMMOCTD 3JIEKTPOJIMTOB.

VckpoBoI paspsiz ¥ MIPpOBOAVIMOCTD BO3IyXa.

OnaHOCTOPOHHSIST TPOBOAMMOCTD MOIA.

Yuenuueckuii skchepumenm, nabopamopHvle pabomul

V3yueHre cMeIlIaHHOTO COeMHEHNS Pe3UCTOPOB.

V3mepeHme 2/IeKTPOABIDKYIIEN CUJIbl MCTOUYHMKA TOKA M €ro BHYTPEHHEro
COITPOTUBJICHUS.

Hab6monenne smekTposmsa.

MesxnpeagMeTHbIe CBSI3U

W3yueHnne kypca busuku 6azoBoro ypoBHs B 10 Kjacce oCyiecTBIIsIETCS C
YUYETOM COJIepsKaTeIbHbIX MEKITPeIMETHBIX CBSI3€M C KypcaMy MaTeMaTUKM,
61osiorum, XuMnu, reorpadum 1 TeXHOJOTUMN.

MesxcnpedmemHbie noHamus, CBSI3aHHbIE C U3YUE€HMEM METOIOB HayUYHOTO
MO3HaHMS: SIBJIEHMe, Hay4YHbIi (pakT, TuroTresa, (pusmueckasi BeJIMUMHA, 3aKOH,
Teopus, HabIIoleHe, SKCIIepMMEHT, MOJIe/IMpOBaHe, MOJie/ib, M3MepeHHe.

Mamemamuxka: pellieHMe CUCTeMbl YypaBHEHUM, JIMHEMHas QYHKIMS,
nmapaboJjia, runepobosia, ux rpaduKM ¥ CBOJCTBA, TPUTOHOMETPUUECKIE
byHKUMM: CUHYC, KOCUHYC, TaHTeHC, KOTaHTEHC, OCHOBHOE€
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M UX MPOEKLIMM Ha OCY KOOPIAMHAT,
CJIO’KEeHMEe BEKTOPOB.

Buonozusa: mexaHuMyeckoe [BUKEHME B >KMBOM Tipupone, nuddysus,
OCMOC, TeIUIOOOMEH >KMBBIX OPraHM3MOB (BUIbI TeIUIONEpenauy, TEIIOBOe
paBHOBECHE), SJIEKTPUUECKIE SIBJIEHUS B SKMBOV IIPUPO/IE.

Xumusi: OUCKpPETHOe CTpOeHMe BelllecTBa, CTPOEeHMEe aTOMOB M MOJIEKYJI,
MOJIb BeIlleCTBa, MOJIIpHasT Macca, TeIUIOBble CBOMCTBA TBEPIBIX TeJl,
SKUIKOCTEM U Ta30oB, 3JIEKTpUUECKMEe CBOMCTBA META/JIOB, 3JIEKTPOIUTHYECKAs
Iyccoumanysi, raJibBaHMKa.

TI'eozpacus: BIasKHOCTb BO3yXa, BETPbI, OapoMeTp, TEPMOMETP.

Texuonozus: mpeobpasoBaHye IBUKEHUN C UCIIOb30BaHMEM MeXaHM3MOB,
YUYET TpeHMSI B TexHMKe, TMOMIIUITHUKY, MCIOJIb30BaHMe 3aKOHA COXpaHeHUsI
MMITyJIbCA B TeXHMKe (pakeTa, BOJOMET U [Apyrue), OBUTaTeIb BHYTPEHHEro
cropaHus, TapoBasi TypOuHa, OBITOBOM XOJIOOWIbHMK, KOHIUIIMOHED,



TEXHOJIOTUMM  TIOJTyYeHUsT COBpPEeMEHHbIX MaTepuajoB, B TOM 4YuCJIe
HAaHOMAaTepuaJjoB, ¥  HAHOTEXHOJIOTMM,  3JIeKTpOCTaTHMUecKas  3alluTa,
3a3eMJIeHIe 3JIEKTPOIPUOOPOB, KCEepOKC, CTPYMHBIN TIpUHTED,
9JIeEKTpOHArpeBaTe/ibHble  IPUOOPBI,  3JEKTPOOCBETUTEIbHbIE  IPUOOPHI,
raJibBaHMKa.

11 KJIACC

Pasgesn 4. DieKTpoauHaMuKa

Tema 3. Maznumnoe none. dnekmpomazHuUmHas UHOYKU us

IlocTosiHHBIE MarHuThl. B3aumopencTBue ITOCTOSHHBIX  MAarHUTOB.
MarautHoe mose. Bektop maruuTHOM MHAYKIMK. [IpyMHIUII cyneprno3muymn
MarHUTHBIX Tojien. JIMHMM MarHuTHOM MHAYKIMKU. KapTuHa JIMHMII MarHUTHOM
VMHIYKIVUA TTOJISI IIOCTOSTHHBIX MarHMTOB.

MarauTHoe TII0jle HPOBOJHMKA C TOKOM. KapTmHa JMHUIA WHIYKIUA
MarHUMTHOTO IOJIST IJIMHHOI'O MPSIMOTO ITPOBOAHMKA M 3aMKHYTOI'O KOJIbIIEBOTO
IIPOBOJHMKA, KaTymku ¢ TokoM. Omeir Opcrema. BsammopeiictBue
TIPOBOJIHMKOB C TOKOM.

Cuna Amrepa, eé MOIYJIb U HalpaBJIeHMe.

Cuna JlopeHia, eé MOAyJb M HampabjeHue. [IBMskeHMe 3apsiKeHHOU
YaCTUIIbI B OJHOPOJHOM MarHuTHOM mosie. Pabora cuibl JIopeniia.

SIByieHMe 2IEKTPOMarHUTHOM MHAYKUIUM. I[IOTOK BeKkTOpa MarHUTHOM
MHOYKIUA. ODJIEKTPOABIDKYIIAS CUAa MHAYKIMK. 3aKOH 3JIeKTPOMarHUTHOM
mHaykuun dapanest.

BuxpeBoe 3jieKTpuyeckoe mosie. DJeKTPOABYDKYILAS CUIa MHIYKINUM B
MIPOBOJHMKE, NBIKYILEMCSI IOCTYTaTeIbHO B OAHOPOJHOM MarHUTHOM IIOJI€.

ITpaBuio JleHia.

NHayKTUBHOCTD. $IBjIeHME CAMOMHIOYKIMM. OJJIEKTPOABIOKYILAS Cuia
CaMOMHIYKIIVNA.

OHeprusi MarHUTHOT'O ITOJISI KaTYIIKY C TOKOM.

OJIEKTPOMAarHUTHOE I10JI€.

TexHuueckne yCTPONCTBA M IIPaKTHUUECKOe IIPUMEHEHME: ITOCTOSIHHbIE
MarHuTbl, 3J€KTPOMArHUThl, 3JIEKTPOABUTATE/b, YCKOPUTEIMU 3JI€MEHTapHBIX
YaCTULl, UHAYKIIMOHHAS T1eUb.

Llemoncmpayuu

OmnpIT OpcTena.

OTKJIOHEHME 37IEKTPOHHOTO ITyYKa MAarHUTHBIM ITOJIEM.

JIHUM MHOYKUMM MarHUTHOTO TIOJISL.

BsanMmoperncTBue IByX IMPOBOAHUKOB C TOKOM.

Cuna Amrmepa.

Heictue cuibl JIopeHIa Ha MOHBI 3JIEKTPOJIATA.



SIByIeHME 371eEKTPOMArHMTHONM MHIYKIVINA.

[IpaBuso Jlenua.

3aBUCUMOCTb  3JIEKTPOABIDKYILIEN CUJIbI  MHOYKOUMU OT  CKOPOCTU
M3MEHEeHMsI MarHUTHOT'O IIOTOKaA.

SIBneHne caMOMHAYKIINN.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomol

V3ydyeHre MarHMTHOTO ITOJIST KATYIIIKY C TOKOM.

WccnepoBanne AeiicTBUSI IOCTOSIHHOI'O MarHMTa Ha paMKy C TOKOM.

WccnenoBanue SIBJIEHUS 9JIEKTPOMAarHUTHOM MHIYKIIAMA.

Paspen 5. Kosie6auus 1 BOJIHBI

Tema 1. MexaHuueckue u 31eKmMpomazHumHble K0J1eO0aH us

KonebarenpbHas cucrema. CBoOomHble MexaHMUYeCKMe KoJjiebaHusl.
"apmonnueckue Kosiebauus. Ilepuon, yacrora, ammnTyaa u dasa KoiedbaHMA.
[Ipy>XKMHHBINI MasiTHUK. MaremaTtnaeckuin MasiTHUK. YpaBHeHME
rapMOHMYECKMX KoJjiebaumii. IlpeBpallieHne sHeprum IIpU TapMOHMYECKUX
KOJIe0aHUSIX.

Konebarenbublii KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJieOaHUS B
MIeaJbHOM KOJIeOaTe/JIbHOM KOHType. AHAJOrus MeXAY MeXaHUUYEeCKMMU U
9JIEKTPOMAarHuMTHbIMM KoJyiebauusvmu. @opmyna TomcoHa. 3aKOH COXpaHEHMS
SHepPrUM B UAeaIbHOM KoJiebaTeIbHOM KOHTYPE.

[IpencraBieHne O  3aTyxalolIMX  KOJIeOAHMSIX. BoIHYXIeHHbIE
MexaHudeckme KoJiebaHusi. Pe3oHaHc. BbIHYXIeHHbIe 3JIEKTPOMarHUTHbIE
KoJiebaHus.

[lepemenublii TOK. CHMHYCOMIA/IBbHBIA I€pPEeMEHHbII TOK. MOIIHOCTh
IIepEMEHHOI0 TOKa. AMIUIMTYIHOE M IeMCTBYIOIIee 3HAUYeHMe CWIbl TOKAa U
HaIpsKeHMS.

Tpancdopmarop. [IpousBoacTBO, nepenava " noTpeb6eHne
9JIEKTPUUECKOM  SHEpPrum. OKOJIOTMYECKME PUCKM IIpU  IIPOU3BOACTBE
anekTposHepruu. KynbTypa MCIIOJIb30BaHMS 3JIEKTPOIHEPIUM B ITIOBCEIHEBHOM
SKU3HI.

TexHUUeCKMe YCTPOMCTBA U IMPAKTUUYECKOe IPUMEHEHMe: JIEKTPUUYeCKUI
3BOHOK, I'€HepaTop MepeMeHHOI'0 TOKa, JIMHUM 3JIEKTpoIiepeaay.

Llemoncmpayuu

WccnenoBaHnue mapaMeTpoB KojiebaTeabHOM CUCTEMbI (MIPYSKUMHHbBIN WU
MaTeMaTUYEeCKUIL MasITHUK).

Hab6monenne 3aTyxaromnmx KojaebaHun.

WccnemoBaHue CBOMCTB BbIHY KIEHHBIX KOJI€OAHWM.

Habmogenne pe3oHaHca.

CBobOOIHbIE 3JIEKTPOMATrHUTHbIE KOJIebaHMs.

OcimtorpaMmbl (3aBUCMMOCTH CUJIBI TOKA M HaIPSDKEHUSI OT BPEMEHMN)



IIJISL 3JIEKTPOMATrHUTHBIX KOJIEOAaHMIA.

Pe3oHaHc mnpu mnociaemoBaTe/IbHOM COEIVMHEHUM pe3uCTopa, KaTYIIKU
MHAYKTUBHOCTU M KOHI€HCATOopa.

Mopesnb IMHUM 371eKTporepesaun.

Yuenuueckuii skchepumenm, nabopamopHvle pabomul

WccnenoBaHne 3aBMCHMMOCTM TepuoAa MajbIX KojebaHMM I'py3a Ha HUTU
OT JJIVMHbI HUTU U MacChl rpy3a.

WccnenoBaHne IiepeMEHHOrO TOKa B 1leNM U3  IOC/JAeN0BaTe/IbHO
COeIMHEHHBIX KOHAEHCATOopa, KaTYIIKU U pe3ucTopa.

Tema 2. Mexanuueckue u 3JileKMpomazHUIMHble 60JIHbL

MexaHnueckme BOJIHbI, YCJIOBUSI pacmpocTpaHenusi. [lepmon. CkopocThb
pacmpoCcTpaHeHMs] M [JiMHa BOJIHbI. IlomepeuyHble ¥ IIPOJOJibHbIE BOJIHBI.
NuTtepdepeniins u nudpakiyms MexXaHUUeCKMX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMKOCTb 3ByKa. BricoTa ToHa. Tembp 3BYyKa.

OJIEKTPOMAarHUTHbIE BOJIHBI. Y CJIOBUSI WU3JIYUEHUSI DJIEKTPOMArHUTHBIX
BOJIH. B3anmuasi opmenTauust BektopoB E, B, V B sjleKTpoMarHuTHO BOJIHE.
CBoJiCTBa 37IEKTPOMArHUTHBIX BOJIH: OTpaskeHMe, MpeIOMJIEHNE, TTOJIIPU3aLs,
nudpaxuys, uatepdeperysi. CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH.

IlIkana 2/1eKTPOMarHUTHBIX BOJIH. I[IpMMeHeHMe 3/IeKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHUMIIBI paguoOCBsI3u U TeseBuaeHus. Pagmosokanmsi.

OJIEKTPOMarHUTHOE 3arpsi3HeHIe OKPYsKAIOIIeN Cpe/Ibl.

TexHUUeCcKMe YCTPOMCTBA U MPaKTUUYECKOe IIpMMeHEHMe: MY3bIKaJbHbIe
MHCTPYMEHTbBI, YJIbTPa3BYKOBasl IMAarHOCTMKA B TeXHUKE UM MeIUIIMHE, pajap,
pagMoONPUEMHMK, TeJIEBU30p, aHTeHHa, TesiedoH, CBY-1eusn.

Llemoncmpayuu

O6paszoBaHne 1 pacIpoCTpaHeHNe MOTIePEUYHBIX Y ITPOIOJIbHBIX BOJIH.

Konebmomieecs Tes1o Kak UICTOYHMK 3BYKa.

Hab6momenne orpaskeHus U IMPeJIOMJIEHNST MEXaHNYeCKMX BOJIH.

Hab6monenne nurepdepeHin 1 audpakuym MexaHu4eCKux BOJIH.

3BYKOBOI pe30HaHC.

Hab6mionenne cBsSI3M I'POMKOCTM 3BYKa M BBICOTHI TOHA C aMIUIMTYOM U
YaCTOTOM KoJieGaHUM!.

WccnegoBaHne  CBOMCTB  3JIEKTPOMArHUTHBIX  BOJIH:  OTpaskeHMUe,
npeJioMJIeEHNE, TTOJITpu3alus, audpakiius, MHTepdepeHIys.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. I[IpsiMosMHeltHOe pacIpoCTpaHeHue CBeTa B
omHOpoxHoM cpere. JIyu cBera. ToueuHbIl MICTOUHMK CBETA.

OrpaskeHne cBeTa. 3aKOHBI OTpaskeHusl cBeta. [locTpoeHne nM300paskeHmn
B IIJIOCKOM 3epKalJie.

[Ipenomnenne cBeTra. 3aKOHBI IIpeJIOMJIEHMSI cCBeTa. AOCOJIIOTHBIN



IoKasaTesib mmpejomyieHms. [ToHoe BHyTpeHHee oTpaskeHue. [IpegebHbIN yroJ
IIOJTHOTO BHYTPEHHEr0 OTPaskeHMsI.

HOucniepcus cBera. CokHbIN cocTaB 6esoro cBera. Llser.

Cobwupatonie ¥ pacceuBaiomye JaMH3bl. ToHKasg JmH3a. DOKycHoe
pacCTosIHME ¥ OITHYEeCcKas Cujia TOHKOM JiMH3bI. IlocTpoeHne msobpaskeHnin B
cobupamomux ¥  pacceMBalOIIMX JiMH3ax. @DopMmysa TOHKOM  JIMH3BI.
YBenuueHue, 1aBaeMoe JIMH30IA.

[Ipenenbl MIPpUMMEHUMOCTY reOMETPUUECKON ONTUKMA.

BonnoBas ontuka. MHTepdepenumsi cBera. KorepeHTHble MCTOUYHUKMA.
YcioBus HaOMOOeHMsT MaKCMMYyMOB ¥ MMHMMYMOB B MHTep(epeHIIMOHHOM
KapTUHE OT ABYX CMH(A3HbIX KOr€PEHTHbIX MCTOUYHMUKOB.

Oubpakumst cBera. JudpakimoHHAs pelIeTKa. Y CJIOBME HaOIIOmeHNs
IJIaBHBIX MAaKCMMYMOB TIpM IaJe€HUMM MOHOXPOMAaTMUYECKOrO CBeTa Ha
I PaKLIMOHHYIO PEIIETKY.

[Tonsipusanns ceera.

TexHuueckmue yCTPONCTBA M IPAKTHMUYECKOe IpPMMEHEHMe: OUKM, JIYIIa,
doTtoamnmapar, IMPOEKLUMOHHBINM amiapaT, MUKPOCKOII, TEJECKOIl, BOJIOKOHHAsI
ONTHKA, IV PaKIMOHHAS PEIIETKa, OISIPOU/I.

Llemoncmpayuu

[IpssMonMHeliHOe pacIpoCcTpaHeHue, OTpakeHue ¥ IpeIOMJIeHMe CBeTa.
OnTtuueckue mpmubOpPBHI.

[TosniHOe BHYTpeHHee oTpaykeHue. Mojieib CBETOBO/IA.

WccnenoBaHne CBOVICTB M300paskeHM B JIMH3aX.

Mopenn MUKpOCKOIIa, TeJIeCcKora.

Hab6mronenne nurepdepeHnm cBeTa.

Hab6mogenne gudpakium cBera.

Habmrogenue gucrepcum cBera.

[TosryueHMe criekTpa C ITOMOIIBIO ITPU3MBbI.

[TomydyeHne criekTpa ¢ TOMOIIBIO AU(PPAKIIMOHHOM PEIIETKHA.

Habmionenmne nosisipmusaim cBera.

Yuenuueckuii skchepumenm, nabopamopHvle pabomul

VsmepeHne mmokasartesist IIpeIOMJIEHNS CTeKIA.

WccnenoBaHue CBOVICTB M300paskeHM B JIMH3aX.

Habmtonenne nycrnepcum cBeTa.

Pa3pen 6. OCHOBBI CIIeIa/IbHOV T€OPUM OTHOCUTETbHOCTH

I'panuibl  MPUMEHMMOCTM  KjJaccuuyeckoy  MexaHuKu. IlocTysartsr
CITEIMaTbHOM TEOPUM OTHOCUTEJbHOCTU: MHBAPUMAHTHOCTh MOIYJIS CKOPOCTU
CBeTa B BaKyyMe, PUHLMIT OTHOCUTEIbHOCTY DMHIIITEMHA.

OTHOCUTENBHOCTh  OSHOBPEMEHHOCTM.  3aMe[JIeHMe  BpEMEHU U
COKpallleHue JIJIMHBI.



OHeprus ¥ MMITYJIbC PEeISITUBUCTCKOM YaCTUIIBI.

CBsi3b Macchl C JHEpPrue M WMMITYJIbCOM PEeJISTUBUCTCKOM YaCTUIIbI.
OHeprus MoKosl.

Pa3pen 7. KauToBas ¢pusuka

Tema 1. Dnemenmot K6aHMOBO1 ONMUKU

®otonbpl. Popmysna Ilnanka cBsisM sHepruym (GOTOHA C €ro YacTOTOIA.
OHeprus u MMIyabc ¢GoToHa.

OTtkpeiTie u uccnegoBanue @orosaddexkra. OnbiTel A. I'. CroseToBa.
3akoHbl ¢orosddekra. YpaBHeHue DuHiITennHa st Gorosaddexra. «KpacHas
rpanuna» gorosddekra.

HaBnenue ceeta. Onbitel I1. H. JleGenena.

XumMmyeckoe JeViCTBMe CBeTa.

TexHUUYeCKMe YCTPOMCTBA M MPAKTUUECKOE IpMMeHeHMe: (OTOIJIEMEHT,
dboTomaTumk, coiHeUHas baTapesi, CBETOIMO]I.

Llemoncmpayuu

®doTo3(PpDeKT HA YCTAaHOBKE C LIMHKOBOM IIJIACTMHOI.

WccnenoBaHne 3aKOHOB BHellTHero (oTtosddexra.

CaeTtoguog,.

CosiHeuHas 6atapesi.

Tema 2. Cmpoenue amoma

Mogenb atroma Tomcona. OnbiTbl Pe3epdopma no paccestuuio [ -yacTuil.
[InanerapHas mopenb atoma. [loctynatel bopa. M3myueHue u morjollieHue
(hOTOHOB IpM Mepexojie aToMa C OJHOTO YPOBHSI SHEpPruMM Ha Apyrou. Bumbl
criekTpoB. CIIEeKTp YpOBHEN SHEpruy aToMa BOJOpoa.

BosnHoBble cBoycTtBa uwactuil. Bosmabl me bponna. KopmyckymsipHo-
BOJTHOBOM Tya/I3M.

CnoHTaHHOE ¥ BBIHYXKAEHHOE U3JTyUYeHNe.

TexHMUeCcKMe yCTPOVICTBA M IPAKTUYECKOEe IPUMEHEHMeE: CIIEKTPaIbHbIN
aHayn3 (CITEKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITbIOTEP.

Llemoncmpayuu

Mopenb onbiTa Pe3epdopma.

Omnpepnenenne IJIMHBI BOJIHBI Jia3epa.

Hab6mtoneHne aMHenyaTbiX CIIEKTPOB U3TyUYeHUS.

Jlazep.

Vuenuueckuii skchepumenm, nabopamopHvie pabomaui

HabrogeHne aMHe4aToro CreKTpa.

Tema 3. Amomnoe adpo

OKCIIepMMEHTBI, JOKa3bIBAIOIIME CJIOXKHOCTb CTpoeHus sapa. OTKphITHE
pagumoaktTuBHOCTUM. OmnbiThl  Pesepdopma 1o  ompeneneHMio  cocTaBa
paguoakTuBHOro wusayudeHus. CBoiictBa anbda-, Oera-, TraMMa-U3TyYeHMUS.



BiinsiHue paiioaKTMBHOCTY Ha SKMBbIE€ OPTaHM3MbI.

OTtkpeITe TIpoTOHA ¥  HeWTpoHa. HykjgoHHas  Mopenb  simpa
I"eizenbepra-lBanenko. 3apsig sapa. MaccoBoe umciio sapa. M3otorbl.

Asbda-pacnag. DJIEKTPOHHBIM M TIO3UTPOHHBIN OeTa-pacran. ['amma-
u3aydyeHue. 3aKOH paguoaKTUBHOIO pacraja.

OHeprus CBSI3U HYKJIOHOB B szpe. SlnepHbie cuibl. ledekT Mmacchl sapa.

Snepubie peakuun. [lesieHue u CMHTE3 siep.

SAnepubiit peakTop. TepmosimepHbit cuHTe3. [IpobieMbl 1 TMepCreKTUBbI
SIIEPHOM SHEPreTUKMU. DKOJIOTMUECKIE aCIIeKThl SIIePHOM SHEPTeTUKMA.

OJyieMeHTapHbIe YacTUIbl. OTKPBITHE ITO3UTPOHA.

MeTtonbl HaOMIOIEHUS Y PETUCTPALIUM 3JIEMEHTAPHbBIX YaCTUII.

dDyHIaMeHTaJbHble B3aMMOAENUCTBUSI. EAMHCTBO (u3nuyeckoy KapTUHBI
Mupa.

TexHMUecKne YCTPOMCTBA M IIpaKTMUYeCKoe IpUMeHeHMe: IO3UMETD,
KaMepa BuibcoHa, ssmepHblIii peakTop, aTOMHast 6omoOa.

Llemoncmpayuu

CUYETUMK MOHUBUPYIOIIUX YaCTUII.

Yuenuueckuii akchepumenm, nabopamopHvle pabomul

WccnenoBaHne TpekoB yacTuil (1o roToBbiM oTorpadusim).

Pa3pen 8. DsieMeHTBI acCTPOHOMMHU U aCTPODUIUKU

Oramnbl pasBUTUS acTpoHOMMM. lIpukiaagHoe ¥ MMUPOBO33PEHUYECKOE
3HAYeHye aCTPOHOMMUM.

Bun sBésgHoro Heba. Co3Be3gus, SIpKue 3BE37bl, IJIAHEThI, UX BUIMMOE
IBIVDKEHMe.

CosnHeuHas cucTema.

Comuite. ConmHeuHass akTMBHOCTb. Mctounuk sHeprum CojiHIIa U 3Be3f.
3BE31IbI, X OCHOBHbBIE XapPaKTEPUCTUKU. [IyarpaMma «CHeKTPaJbHBIMA KJIACC —
CBETMMOCTb». 3BE€3[bI IVIABHOM IIOCJIeAOBaTEeJIbHOCTM. 3aBUCUMOCTb «Macca -
CBETMMOCTb» [JIsI 3BE3]I, IJIABHOM IOC/IeH0BaTe/IbHOCTU. BHYyTpeHHee cTpoeHme
3Bé31. CoBpeMeHHbIe IPEeCTaBJIeHNsI O MPOUCXOXKAeHun 1 3Bosmonuy CoJHIa
U 3BE€31. DTallbl JKM3HU 3BE3]I.

Mneunsin Ilyte — Hamia I'amaktuka. ITosmoskenne u aBuskenne CosiHIa B
Il'anaktuke. Tumnbl rajakTuk. PaguoranakTuKuM M KBasapbl. YE€pHbie IObIPbI B
siApax rajakTuK.

Bcenennas. Pacmpenne Bcenmennon. 3akoH Xa66ja. Pasb6eranue
rajakTuk. Teopus bosbiiioro B3pbiBa. PeiukToBOE M3/TyUyeHue.

MaciitabHas ctpykrypa Beenennoi. MerarajzakTuka.

Hepeiénnbie mpo6jieMbl aCTPOHOMMM.

Yuenuueckue nabnroodenus

Habmonenns HEBOOPY>KEHHBIM r71a30M d MCITOJIb30BaHMEM



KOMITBIOTEPHBIX IIPUJIOKEHUI [IJIS OIpeneseHus IIOJIOKEeHMsT HebeCHbIX
00BEKTOB Ha KOHKPETHYIO JATy: OCHOBHBIE co3Be3ayst CeBepHOro moayIiapus u
SIpKM€e 3BE3IbI.

Hab6monenns B Teneckor JIyHsl, manet, Mieunoro ITyTn.

Oo6o61IaKoIIee IOBTOPEHNE

Ponb ¢usukM M acTpOHOMMUM B SKOHOMMYECKOM, TEXHOJIOTUUYECKOM,
COLIMAJIbHOM U 3TUYeCKOM cdepax AesaTeJbHOCTM YeJOBeKa, POJib M MEeCTO
GU3MKM ¥ acTPpOHOMMM B COBpPEMEHHOM HAay4YHOM KapTuUHe Mupa, poJb
dbusmueckont Teopun B GOPpMMUPOBAHUM TTPECTABIEHUI O (U3NUECKOM KapTUHE
MMpa, MeCcTO (u3MuUecKou KapTUHbI MMpa B OOIIEeM psSAy COBPEeMEHHbBIX
eCTeCTBEHHO-HAYUHbIX MIPeICTaBJIeHMI O TIPUPOJIE.

MexnpeaMeTHbIe CBSI3U

W3yuenne kKypca ¢Gpusnuky 6a30Boro ypoBHs B 11 Kjacce oCyIecTBISIETCS C
YUETOM COJIep>KaTeJIbHbIX MEKIIPEIMETHBIX CBSI3€M C KypcaMy MaTeMaTUKW,
610JIOrMM, XUMIUM, Teorpaduu 1 TEXHOJIOT M.

MesxcnpedmemHble noHAMUA, CBSI3aHHbBIE C M3YUYEHMEM METOIOB HAYyUYHOTr'O
ITO3HaHMS: SIBJIEHMe, Hay4YHbI (PakT, ruioresa, pusmueckas BeJIMUMHA, 3aKOH,
Teopusl, HAOIIOIeH)e, SKCIIEPUMEHT, MOIeJIMPOBaHe, MOJIe/b, M3MepeHNe.

Mamemamuxka: pelleHue CHUCTEMbl YpaBHEHMI, TPUTOHOMETPUUECKNE
DYHKIMN: CUHYC, KOCHHYC, TaHT'€HC, KOTaHT'eHC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPbI ¥ UX MPOEKIIMM Ha OCU KOOPIMHAT,
CJIOKeHMe BEeKTOPOB, IPOM3BOJIHbIE 3JIEMEHTApHbIX (QYHKIMI, MPU3HAKU
ogo0OMsSI TPEyTroJIbHUKOB, OMpene/ieHre IUIOWAAN IIJIOCKUX GUryp um obbeéma
TeJl.

Buonozus: snekTpuyeckue SIBJIEHMS B JXMBOM IIPUPOIE, KoJiebaTesbHbIe
IOBVKEHUSI B JKMBOM IIPUPOJIE, OIITHMUECKME SIBJIEHUSI B JKUBOM IIPUPOIE,
IeCTBME paaualyy Ha SKMBbIe OpraHu3Mbl.

Xumus: CTpOeHMEe aTOMOB ¥ MOJIEKYJI, KPUCTa/UIMYecKas CTPYKTypa
TBEPOBIX TeJ, MeXaHM3Mbl OOpa30BaHMSI KPUCTAJUIMUECKON  PEIeTKH,
CITeKTPaJIbHbBIN aHaJIN3.

TI'eozpacpusa: MarHuTHbIE TIOJIOCA 3eMJIM, 3ajIe’KM MAarHUTHBIX PV,
(hOTOCHEMKA 36MHOM ITOBEPXHOCTH, IIpeicKa3aHue 3eMJIeTPSICEHMIA.

TexHonozusa: nMHUU 3JIEKTpoOIlepenay, reHepaTOp IIepeMeHHOro TOKa,
37IeKTpOABUTaTe/b, MHAYKIVMOHHASI Meub, paaap, paauONpUEMHUK, TEJIEBU30D,
aHTeHHa, TenedoH, CBY-neub, MpoeKIMOHHbIN aniapaT, BOJOKOHHAS OMNTHKA,
coJIHeuHas1 baTapes.



INTAHUPYEMBIE PE3VJ/IBTATbI OCBOEHHUSA ITPOI'PAMMDBI I1IO
®N3NKE HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUSA

OcBoenne yuebHoro mpeamera «@Pusuka» Ha YpOBHE CpegHEro OOIIero
obpazoBaHus (6a30BbIMi  ypOBEHb) HOJKHO OOeCHeunTb OOCTUXKeHMe
CAeyIOMMX JIMYHOCTHBIX, MeTaIPeIMEeTHbBIX U MPeIMETHbIX 00pa30BaTEIbHbIX
pPe3yJIbTaToB.

JINYHOCTHBIE PE3VJIBTATBI

JINYHOCTHBIE pe3yJIbTaThl OCBOEHMSI yueOHOro Ipeamera «®Dusmka»
IOJIKHBI OTpaXkaTb TOTOBHOCTbD " CITOCOOHOCTD 00YYaIOIINXCST
PYKOBOACTBOBATbCSI C(OPMMPOBAHHON BHYTPEHHEM MO3UIIMEN JIMYHOCTH,
CUCTEMOM II€HHOCTHBIX OPMEHTAIMI, MO3UTUBHBIX BHYTPEHHUX YOEKIEHMI,
COOTBETCTBYIOIIMX TPAOMUIMOHHBIM II€HHOCTSIM POCCUIICKOTO OOIIeCTBa,
paclllpeHye >KM3HEHHOI'O OIbITa M OIbITa OeSTeJIbHOCTM B IIpolecce
peaym3alyy OCHOBHBIX HAIIPaBJIEHMII BOCIMUTATEIbLHONM OEeSATeIbHOCTU, B TOM
ylcJie B YaCTH:

1) rpa)kAaHCKOro BOCIIMTAHMSI:

chopMMPOBAHHOCTb  TPaKIAHCKON  IMO3MLMM  OOYYaIoIIerocsl  Kak
aKTMBHOTO M OTBETCTBEHHOI'O WIeHa POCCUIICKOTO ODIIeCTBa;

IPUHSITUE TPAAULMOHHBIX OOIIEUYeIOBEUECKUX T'YMAHUCTUUECKUX U
I€eMOKPaTUYECKUX [IEHHOCTEN;

TOTOBHOCTb BECTM COBMECTHYVIO JIeSITeJIbHOCTb B MHTEpEeCcax rpaskIaHCKOro
00I11eCTBa, YUaCTBOBAaTh B CAMOYIPaBJIeHM B 0Opa30BaTe/IbHOM OpraHM3alum;

yMEHMEe  B3aMMOJENCTBOBATb C  CONMAJIbHBIMM  MHCTUTYTaMM B
COOTBETCTBUM C UX QYHKUMSIMM U Ha3HAUEHMEM;

TOTOBHOCTb K T'YMaHUTAPHOM ¥ BOJIOHTEPCKOM IeSITe/IbHOCTH;

2) NaTPpUOTUIECKOTO0 BOCIIMTAHMUS:

copMMPOBAHHOCTD POCCUICKOM I'paskIaHCKOM UJIEHTUYHOCTH,
MaTPUOTU3MA;

IIEHHOCTHOE OTHOIIIEHMEe K TOCYJapCTBEHHBIM CHMBOJIAM, OOCTVKEHMSIM
POCCUIMCKUX YUEHBIX B 00JIAaCTU DU3MKU U TEXHUKMU;

3) AYXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

chopMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, STUYECKOTrO ITOBEeIEHNS;

CITOCOOHOCTh OIIEHMBATh CUTYALMIO M MPUHMMATh OCO3HAHHbIE PeIleHNs,
OPMEHTUPYSICh Ha MOPaJbHO-HPABCTBEHHbIE HOPMbI U IIEHHOCTHU, B TOM YMCJIE B
IesITeIbHOCTYU YUEHOTO;

OCO3HaHMe JIMYHOTO BKJIAZa B IIOCTPOEHME YCTOMUMBOI'O OYAYIIIETO;

4) 3CcTeTUYeCKOro BOCIIUTAHUS:

3CTETMUYECKOEe OTHOILIEHMEe K MMpPY, BKJIIOYas OSCTETUKY HAyYHOI'O



TBOPUYECTBA, MPUCYIIETO PU3NYECKON HAYKE;

5) TpynoBoro BocmuTaHu:

MHTepeC K pasanyHbiM chepam IpodeCcCMOHATbHON [esiITeIbHOCTU, B TOM
ylciie CBSI3aHHBIM C (M3UMKOM UM TEXHMKOM, YMEHMe COBEpIIaTb OCO3HAHHBIN
BBIOOp Oymyiien mpodeccun ¥ peasn30BbIBaTb COOCTBEHHBbIE >KM3HEHHBIE
TIJIaHbI;

TOTOBHOCTb ¥ CIIOCOOHOCTh K OOpasoOBaHMIO M CaMOOOpPa3OBaHMIO B
o61acTy GU3MKYU Ha IMPOTSHKEHUM BCEM KMU3HM;

6) 3K0JIOrMYECKOT0 BOCIIMTAHMSI:

copMMUPOBAHHOCTh 3KOJIOTMUYECKOM KYJIbTYPbl, OCO3HAaHME TJIOOATBHOI'O
XapaKkTepa 5KOJIOTMUECKUX MpobieM;

IJIAaHMPOBAHME U OCYILECTBJIEHME IEMCTBMI B OKpY’KaloIlel cpene Ha
OCHOBe 3HaHM 1ieJiel YCTOMUYMBOTO Pa3BUTUS UeJIOBeUeCTBa;

paciiiMpeHne OIbITa AeSITeJbHOCTM 3KOJOTMYECKON HaIlpaBJIeHHOCTM Ha
OCHOBE MMEIOIIMXCS 3HAaHUI IO (U3NKE;

7) IeHHOCTY HayYHOI'0 I03HAHMSI:

chopMMpPOBaHHOCTb MMPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pasBUTUS HGU3NUECKOI HAYKH;

OCO3HaHMe IIEHHOCTM HAyYHOM IesTeIbHOCTY, T'OTOBHOCTh B IIpOIleCcce
M3yUYeHUST OU3NKM  OCYIIECTB/ISITb IPOEKTHYIO U  MCCJIeIOBATETbCKYIO
IesITeIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHDBIE PE3VYJIbTATbI

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUY€OHbIE AeMCTBUS
BasoBble 1ormueckue JeiCTBUS:
CaMOCTOSITeJIbHO  (popMy/IMpOBaTh ¥ aKTyaJM3MpoOBaThb IpobJiemy,
paccMaTpuBaTh €€ BCeCTOPOHHE;
OIpeneNsITh 1/ OeSATeIbHOCTM, 3aJaBaTb MapaMeTpPbl U KPUTEPUM UX
IOCTVI>KEHMS,;
BBISIBJISITh  3aKOHOMEPHOCTM ¥ IIPOTMBOpPEUMSI B pacCMaTpPMBAEMBbIX
GU3NUYECKUX SIBJIEHUSX;
pa3pabaThIBaTh IUIAaH pelleHusT ITPoOIeMbl C YUYETOM aHAIM3a MMEIOLMXCS
MaTepUaJbHbIX M HEMaTepuaIbHbIX PECYPCOB;
BHOCUTb KOPPEKTMBBI B [IeSITEJbHOCTb, OILIEHMBATb COOTBETCTBUE
Pe3yJIbTaTOB 1IeJISIM, OLIEHUBATh PUCKU TOCTEACTBUN OeITeIbHOCTH;
KOOPAMHUPOBATh U BBINOJHATHL pabOTy B YCJIOBUSX peaibHOTO,
BUPTYaJIbHOTO ¥ KOMOMHMPOBAHHOTO B3aMMOIEMCTBHUS;
pa3BMBATh KPeaTMBHOE MbIIIIEHME TIPU PEIIEHNUN KU3HEHHBIX ITPOOIIEM.
BasoBble ucc/i1e10BaTe/IbCKUe TeCTBU:
BJIAIETh HAYYHOM TEPMMHOJIOTMEN, KIIOUEBBIMM IOHITUSIMM U METOHAMM



(bu3nuecKom HayKu;

BJIAIETb  HaBbIKaMM  YYeOHO-MCC/IeAOBATEIbCKOM UM IIPOEKTHOM
IesSTeJIbHOCTM B obOsactu (Qu3MKM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY  TIOMCKY METOJIOB  pemieHusl 3amady  (pu3Mueckoro
comepsKaHusl, IPUMEHEHUIO Pas/IMYHbIX METOIOB ITO3HAHMS;

BJIAETh BUOAMM [OEATEIbHOCTM IO IIOJYYEHMIO HOBOTO 3HAaHMUS, ero
MHTepIIpeTaluuy, IpeoOpasoBaHMIO M IPUMEHEHUIO B pPa3IMUHbIX YUEOHbBIX
CUTYalUsIX, B TOM YMCJIe TIPU CO3TaHMM YUeOHBIX IPOEKTOB B 00J1aCTy (DU3NKY;

BBISIBJISITh NIPUYMHHO-CJIEACTBEHHbIE CBSI3Y M aKTyaJauM3MpoBaTh 3amauvy,
BBIIBUTATb I'MIIOTE3y €€ pelleHMsl, HaXOAUTb apryMeHThI IJI1 JOKa3aTeIbCTBa
CBOMX YTBEPXKAEHMI, 3aJ1aBaTh IapaMeTpbl ¥ KPUTEPUM PEIIeHNS;

QHAIM3MPOBAThb IIOJyYEHHbIE B XOJe pelleHus 3aJauyu pe3ysIbTaThl,
KPUTUYECKM OIIEHMBATh MX JOCTOBEPHOCThb, IPOTHO3MPOBATb M3MEHEHNME B
HOBBIX YCJIOBUSIX;

CcTaBUTb ¥ (OPMYIMPOBaTh COOCTBEHHbIE 3a7auM B 0OOpa3oBaTeIbHOU
IeSITeJIbHOCTY, B TOM UMCJIE TIPU U3YUEeHUM (UK,

IaBaTh OLIEHKY HOBBIM CUTYaIlMSIM, OLIEHMBATh IIPUOOPETEHHBIN OIIbIT;

yMeTb TIepEeHOCUTh 3HaHus I1I0 (Pu3MKe B MPAKTUUYECKYIO 00JIacThb
SKU3HeOesTeIbHOCTH;

YMETb MHTETrPUPOBATh 3HAHMS M3 Pa3HBIX IMPEIMETHBIX 00JIaCTel;

BBIIBUT'aTb HOBbBIE UAEH, ITPeIJIaraTb OPUTrMHAIbHbIE ITOJIXOAbI Y PEIeHNS;

CTaBUTb MMPOOJIEMbI U 3aJaUl, TOITYCKAIOIIe aJIbTePHATUBHbIE PeIleHMS.

Pa6oTa ¢ nadopmanmenn:

BJIaJIeTh HaBbIKAMM TIOJIyUYeHMsI MHMoOpMaly (GUUUECKOIO COAEPsKaHMUS
"3 VMICTOYHMKOB Pa3HbIX TUIIOB, CAMOCTOSITEJIbHO OCYILECTBJ/ISITh MOMCK, aHA/IN3,
CUCTEMATU3ALMIO ¥ MHTEpPIIpeTalnio MHGOpMaLUuM pasIMdHbIX BUAOB U (Gopm
IIpeICTaB/IEHNS;

OIIEHMBATh IOCTOBEPHOCTh MH(POPMAIINN;

MCIO/JIb30BaTh CpencTBa MHGOPMAUMOHHBIX UM  KOMMYHMKAIIMOHHBIX
TEeXHOJIOTUM B pelleHnn KOTHUTUBHBIX, KOMMYHUKATUBHbBIX "
OpraHM3alMOHHBIX 3aJa4 C COOIOIeHeM TpeOOBaHMI SPrOHOMMKM, TEXHUKU
6e30IacHOCTM, TUTMEHBI, pecypcocOepeskeHys], IPaBOBbIX U ITUUECKUX HOPM,
HOpM MH(OpPMAaIIMOHHOM 6€301acHOCTMH;

CO3[1aBaTh TEKCTbI (U3UUYECKOI'O COAEPIKaHMSI B pasIMUHbIX (opMaTax C
YYETOM HasHaueHuss MHPOpMauMy ¥ 1IeJIeBOM  ayIduTOpuM, BbIOMpast
ONTUMAaJIbHYIO (DOPMY IpECTaBIEHNS Y BU3YaIN3aLVIN.

KoMMyHMKAaTHUBHbIE YHUBEpPCAaJIbHbIE YU€OHbIE AeCTBUS:

OCYIIECTBJISITb OOIlleHMe Ha YypokaX (U3MKM ¥ BO BHEYPOUHOU
IesITeJIbHOCTY;

pacro3HaBaThb MPEOIOChUIKM KOH(MIMKTHBIX CUTyalMid ¥ CMSITYaTh



KOH(JIUKTHI;

Pa3sBEPHYTO U JIOTUMYHO M3JIaraTh CBOKO TOUKY 3PEHMSI C MCIOJIb30BaHMEM
SI3bIKOBBIX CPEJICTB;

IIOHMMAaTh M  MCIOJb30BaTh  IIPEMMYIECTBA  KOMaHOHOM U
VHIVBUAYAJIbHOM pabOoThI;

BbIOMpATh TEMATUKY M METOHbI COBMECTHBIX JEMCTBUI C YUETOM OOIIMX
MHTEPECOB 1 BO3MOYKHOCTEN KasKIOTr0 UjeHa KOJIJIEKTUBA;

INPUMHUMATh 1IeJIM COBMECTHOM [IeSITeJIbHOCTM, OpraHM30BbIBATb U
KOOPAVMHMPOBATh IEMCTBUS 1O €€ NOCTVIKEHMIO: COCTABJISITh IUIAH IEeCTBUIA,
pacripefiesiiTh PoJiM C YYETOM MHEHMI YYaCTHMKOB, OOCYXKIATb pPe3yJIbTaThbl
COBMECTHOM pabOThI;

OLIEHMBATh KayeCTBO CBOEro BKJIaAa M KaKIOIO yYaCTHMKA KOMAaHIbI B
OOIIMII Pe3YJIbTAT IO Pa3pabOTaHHBIM KPUTEPUSIM;

IpenjaraTb HOBbIE IIPOEKThI, OLEHMBAThb WAEM C IO3UIMM HOBU3HHI,
OPUTMHAJIBHOCTH, IIPAKTUUECKONM 3HAUMMOCTH;

OCVIIECTBJIATh IIO3UTUBHOE CTpaTernyeckoe IOBeJeHMe B PasIUUHbIX
CUTYaLMSIX, IIPOSIBJIATH TBOPUECTBO U BOOOpaskeHMe, ObITh MHUIIMATYBHBIM.

PeryisiTuBHBIE YHUBEpCAJIbHbIE YUeOHbIE IeICTBUS
CamoopraHusanus:

CaMOCTOSITEJIbHO  OCYIIECTBJISITb  ITO3HABATE/JIbHYIO JIeSITeJIbHOCTh B
obsactT GU3MKM M aCTPOHOMMM, BBISIBJSITH IIPOOJIEMbl, CTaBUThb U
dbopmynmpoBaTh COOCTBEHHbBIE 3a4aUN;

CaMOCTOSITEJTbHO COCTaBJISITh IIJIAaH PEIleHUs PACUETHBIX M KauyeCTBEHHBIX
3a[a4, IJIAaH BBIMOJHEHUS IPAKTUUYECKOM paboThl C YYETOM MMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEN U IPEAIIOUTEHNI;

IaBaTh OLIEHKY HOBBIM CUTYaIIUSIM;

paclMpsiTb paMKM  yuyeOHOro IpegMeTa Ha  OCHOBE  JIMUHBIX
TIpeIIoYTEeHNIA;

IeyiaTh OCO3HAaHHBIM BbIOOP, apryMeHTMpOBAaTh €ro, OpaTb Ha cebs
OTBETCTBEHHOCTb 3a pellleHue;

OLIEHMBATh IPUOOPETEHHDIN OIIBIT;

Croco6cTBOBaTh (GOPMUPOBAHMIO M TIPOSIBJIEHUIO 3PYAULIMM B 006JaCTU
GuU3uKYM, TIOCTOSIHHO TIOBBIIIATh CBOM OOpa30BaTeJbHbIM U KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHATbHBIN MHTE/IJIEKT:

laBaTh OLIEHKY HOBBIM CUTYalLMsIM, BHOCUTb KOPPEKTUBBI B IeITETbHOCTD,
OIIEHMBATh COOTBETCTBME PE3YJIbTATOB I1€JISIM;

BJIAIETb HaBbIKAaMM IIO3HABATEJIbHOM pedJieKCuyM KaK OCO3HAHMUS
COBEPIIIAEMBIX TEMCTBUII U MBICJUTEbHBIX IIPOIECCOB, MX pe3yJabTaTOB U
OCHOBAHMIA;



MCIIOJIb30BaTh MPUEMBI pediekcuu [Jid OLEHKM CUTyaluy, BbIOOpa
BEPHOIO pelleHNUs;

YMeTb OLIEHMBATh PUCKM UM CBOEBPEMEHHO IPUHMMATh pPeIlleHus MO UX
CHVKEHMIO;

IPUMHMMATh MOTMBBI M apryMeHTbl OPYIUMX IIpM aHa/u3e pes3yIbTaTOB
IesITeIbHOCTH;

IIPMHUMATh Ce0s1, TOHMMAasI CBOM HEeIOCTAaTKM U JOCTOMHCTBA;

IIPMHYMAaTb MOTMBBI M apryMeHTbl IPYIUMX IIPU aHalIu3e pe3ysIbTaTOB
IeaTeIbHOCTY;

IIpM3HABaTh CBOE MPaBO U MPABO APYTUX Ha OIIMOKIA.

B mpoiiecce qocTusKeHMs JIMYHOCTHBIX Pe3yIbTaTOB OCBOEHNMS IIPOrPaMMbI
mo ¢GusuKe JisI YPOBHS CpemHero oOImiero oOpasoBaHMsI Yy OOYYaIOIIMXCS

COBEPIIIEHCTBYETCS SMOIIMOHAJIbHbIN VMHTEJIJIEKT, TIpeAIIoJIararImn
chopMUPOBAHHOCTD:
CaMOCO3HaHMS, BKJIIOUAIOIIIEr0  CIOCOOHOCTH  ITOHMMATbh CBOE

SMOLIMOHA/JIbHOE COCTOSIHME, BUIETb HamlpaBJeHMUSI PasBUTUS COOCTBEHHOM
SMOILIMOHAIbHOM cdepbl, ObITh YBEPEHHBIM B CeOE;

caMoperyJaMpoBaHus, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHME MPUHUMATh
OTBETCTBEHHOCTh 34 CBOE€ IIOBeJieHMe, CIIOCOOHOCTb amanTHpOBaThCid K
SMOLIMOHA/JIbHBIM M3MEHEHUSIM WU IPOSBJIATb TI'MOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTpeHHe) MOTUBAIIMM, BKIIOYAIOIIEN CTPeMJIEHME K TOCTMKEHUIO 1IeJIU
" yCIexy, ONTUMMU3M, MHULIMATUBHOCTDb, YMEHME IeMCTBOBATh UCXO/S U3 CBOUX
BO3MOJKHOCTE;

SMIIATUM, BKJIIOUAIOIIEN CIIOCOOHOCTh ITIOHMMATb  3MOIMOHAJIbHOE
COCTOSIHME JIPYIMX, VYYUTBIBAaTb €ro TIpM OCYIIECTBJIEHUM OOIIEeHMSI,
CITOCOOHOCTh K COUYBCTBUIO ¥ COIEPEKMBAHMIO;

COLMAJbHBIX  HAaBbIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTb  BBICTPaMBaTh
OTHOLLIEHUSI C IPYTUMM JIIOJbMM, 3a00TUTHCS, IIPOSIBJISITh MHTEPEC U pa3pellaTh
KOH(MJIMKTHI.

INMPEAMETHDIE PE3VJIBTATbBI

K koniy obyuenuss B 10 Kmacce mpeaMeTHble pe3ybTaTbl Ha 6a30BOM
YPOBHE AOJIKHBI OTPasKkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMINXCSI YMEHMIA:

IEeMOHCTPUPOBATh Ha IpUMepax PoJjib U MecTo Gu3uKu B HGOPMUPOBAHUA
COBPEMEHHOV HAy4YHOM KapTUMHbI MMpPa, B Pa3sBUTUM COBPEMEHHOU TEXHUKU U
TEXHOJIOT UM, B IIPaKTUUECKOM IesITeIbHOCTY JIFOJIEN;

YUYUTHIBAThb T'PaHUIIbl TMPUMEHEHMUST M3YYEeHHbIX GUINUECKUX MOJeIein:
MaTepuajgbHasi TOYKa, MHepLMaJIbHas CUCTeMa OTCU€Ta, abCOJIOTHO TBEpIOe
TeJIO, UOeaJbHbI/ Ta3, MOAEIM CTPOEHUS Ta3oB, KUAKOCTEM M TBEPABIX TeJl,



TOYEYHBIN 3JIEKTPUUYECKUIA 3apsif, IIpy pellieHn Pu3ndeckux 3aiady;

pacrio3HaBaTb GusnMueckue sBjaeHMusT (MPOLeCChl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB MeEXaHWUKM, MOJIEKYJISIPHO-KMHETUUECKOM Teopum CTPOEHMS
BEllleCTBA M JIEKTPOOMHAMMKM: paBHOMEpPHOE ¥  pPaBHOYCKOPEHHOe
MpSIMOJIMHEMHOE  OBVDKEHME, CBOOOJHOe IaieHMe TeJl, [BMKeHue II0
OKPY>KHOCTM, WHepIus, B3auMomeucTsue Tea, auddysusi, O6pPpOYHOBCKOE
IBVKEHME, CTPOEHMEe JKUIKOCTEM M TBEPIBIX TeJI, USMEHeHNe 00bEMa Tes Mpu
HarpeBaHuM (OXJAKIEHUM), TEIVIOBOe paBHOBeCHe, MCIapeHue, KOHIeHcalusl,
IJIaBjieHue, KPUCTa/IM3alusl, KuUIeHue, BJIAKHOCTb BO3AyXa, IIOBBIIIEHNE
IaBjieHusI Ta3a IIpM €ero HarpeBaHMM B 3aKPbITOM COCYZE, CBSI3b MEXIY
rmapamMeTpaMy COCTOSIHMSI Trasa B  M3OIpolieccax, 3JeKTpu3alus Tell,
B3aMIMOJIEVICTBME 3apSIIOB;

ONMChIBAaThb MeXaHU4YeCKoe IBUKeHMe, UCTIONb3Ysl (pu3ndyeckye BeJTMUMHbI:
KOOpAyuHaTa, IyTh, MepeMellleHne, CKOPOCTh, YCKOpeHMue, Macca TeJa, Cuia,
MMITYJIbC ~ Tejla, KUWHEeTHYecKass SHeprusi, IIOTeHIMajbHasi  SHeprus,
MexXaHuuyeckass paboTa, MexaHMUecKash MOIIHOCTb; TP OIMCAHUM TIPaBUIBLHO
TPaKTOBaThb (U3NYECKUI CMbBICJ MCIIOJb3yEMbIX BEJIMYMH, UX OOO3HAUEHUS U
eIVHUIIbI, HAXOOUTh (POPMYJIbI, CBS3bIBAIOIIME JAaHHYIO (GU3MUECKYIO BEJIMUMHY
C APYTUMU BeJIMIMHAMU;

ONMCHIBAaThb M3yUYEHHbIE TEIJIOBbIE CBOVCTBA Te€J M TEIUIOBbIE SIBJIEHMS,
UCMONb3ysl (u3MUecKue BeJUUMHbBI: JaBjieHue rasa, TemIllepaTypa, CpemHss
KMHeTHYecKast SHeprust XaOTUYECKOTO TIBVSKEHUST MOJIEKYI,
CpelHeKBapaTUUHasT CKOPOCTb MOJIEKYJI, KOJMUECTBO TEIUIOThI, BHYTPEHHSIS
sHeprusi, paboTta rasa, KOI(G@UIMEHT II0JIe3HOT0 [EeMCTBUSI TEIJIOBOTO
IBUTATesIsI; TP OMMCAHMM TIPaBUJIBHO TPAKTOBaTh GU3MUECKMI CMBbICI
MCIIOJIb3yeMbIX BeIMUMH, UX OOO3HAUEHUSI U eIUHUIIbI, HaXOAUTb (HOpPMYJIbI,
CBSI3bIBAIOIIME JAaHHYIO (PU3NUYECKYIO BeIMUMHY C APYTUMM BeJIMUMHAM;

ONMMCHIBAaTh  M3yUeHHble  JJIGKTpMUECKME  CBOMCTBA  BeleCTBa U
9JIeKTpUYecKue sBjaeHust (IIPOIecchl), MCHONb3YysS GU3MUeCcKe BeTMUNHbI:
SJIEKTPUYECKUN 3apsifl, SJIEKTPUIECKOe T10JIe, HATIPSSKEHHOCTD TIOJISI, ITOTEHIIMA,
Pa3sHOCTb ITOTEHIMAJIOB; TPY OMMCAHUM IPAaBMJIBHO TPAKTOBATh (MU3NUECKUI
CMBICJT MCITOJIb3YEMBIX BEJIMUMH, UX OOO3HAUEHMS ¥ €IMHUIIbI; YKa3bIBaTh
dbopmysbl, CBS3bIBAIOIIME JaHHYIO (QU3NMUECKYI0 BeIUUMHY C JIpYrUMU
BeJIMUMHAMU;

aHaIM3MpPOBaTb  (M3MUYECKMe TPOIEeCChl UM  SBJI€HUS, MCIIOJIb3YS
dusMueckme 3aKOHbI U IPUHLMIIBI: 3aKOH BcemupHoro tsarotenus, I, II u III
3aKOHbI HbIOTOHA, 3aKOH COXpaHEHMSI MeXaHMUECKOM SHEepruM, 3aKOH
COXpaHEeHMsI MMITYJIbCa, TIPUHLIUIT CYIepIO3ULUM CUJI, TIPUMHLIUIT paBHOIIPaBUS
MHEepPLUMATbHBIX CUCTEM OTCUETA, MOJIEKY/ISIPHO-KMHETUUECKYIO TeOpHIO
CTpPOEHMSI BeIeCTBa, ra30Bble 3aKOHbI, CBSI3b CpeJHel KMHETMUYeCKON SHEepPTrumn
TEIUIOBOTO ABVDKEHMSI MOJIEKYJI C abCOJIIOTHOM TeMIlepaTypoi, MepBbIii 3aKOH



TepPMOAVHAMMKY, 3aKOH COXPaHEHMSI JIEKTPUUYECKOro 3apsma, 3akoH KyioHa,
IIpM 9TOM pas3jIMuaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTuyeckoe
BbIpaskeHye 1 yCaoBUS (TpaHuUIIbl, 06J1aCTM) IPUMEHUMOCTH;

OOBSICHATD OCHOBHBIE IPUHLMIIBI OEMCTBMUSI MallMH, IPUOOPOB U
TeXHUUYECKUX YCTPOJICTB; Pa3jIuMuaTh YCJIOBUS UX OE30IaCHOTO MCIIOJIb30BaHMS
B ITOBCeHEBHOM JKU3HU;

BBITIOJIHSITh SKCIIEPUMEHTHI IO MCCIeOOBaHUIO (MU3NUYECKUX SIBJIEHUN U
IIPOIIECCOB C MCIIOJIb30BAHMEM IIPSIMBIX M KOCBEHHBIX M3MEPEHWUI, MPU ITOM
dbopMmynupoBaTh mpobJsieMy/3amauy M TUIIOTe3y Y4ueOHOro SKCIIepPUMMEHTa,
Cco6MpaTh YCTAHOBKY M3 IPEeIJIOKEHHOIO OOOpYIOBaHMS, IMPOBOAUTH OIBIT U
dbopmyMpoBaTh BbIBOIbI;

OCYIILECTBJISITh TpPsIMble ¥ KOCBEHHbIe M3MepeHUs! (pM3MUecKux BeIUMUMH,
IIpM STOM BbIOMpPATh ONTMMAJIbHBIM CIIOCOO M3MEpeHUs] M MCIOJIb30BaTh
M3BECTHBIE METO/IbI OIIEHKM IOT'PEITHOCTEN U3MEPEHMIA;

MCC/IeAOBAaTh  3aBUCUMMOCTM MEXOY (QU3MUeCKMMM BeJIMYMHAMU C
MICTIOJIb30BAHMEM IIPSIMBIX M3MEpPEHMI, IIPU 3TOM KOHCTPYMPOBATh YCTAaHOBKY,
(UKCUpPOBaATh Pe3yJIbTAThl MOJYUYEHHON 3aBUCUMOCTU (PU3UUYECKUX BEIUUMH B
BUe Tabymil 1 rpaMKOB, AeJIaTh BBIBOABI ITO pe3yabTaTaM MCC/IeTOBaHMS;

cob6I0AaTh IpaBuiia 6e30MacHOro Tpyaa Ipy MPOBENEHUM MCCAeI0BaHNUNI
B paMKax yuyeOHOro SKCIIepUMMEHTa, YueOHO-MCC/IeOBATE/IbCKOM M ITPOEKTHOMN
IeSTeIbHOCTYM  C  UCIOJIb30BaHMEM  M3MEPUTEJbHBIX  YCTPOMCTB U
J1abopaTOPHOTro 0OOPYIOBAHMS;

pelllaThb pacyETHbIe 3aJauM C SBHO 3aJaHHOM (PMU3MYECKON MOJeJblo,
MICIIOJIb3YST (pM3MUeCKMe 3aKOHbI M IPUHIMIIBI, HA OCHOBE aHajM3a YCJIOBUS
3a7auM BbIOMpPATh (PM3MUECKYIO MOIEJb, BBIAESTh (U3MUECKUEe BEJINUYMHBI U
dbopmysibl, HEOOXOAMMbIE MJISI €€ pelleHMs], TPOBOIUTb PACUETHI ¥ OIEHUBATH
PeaIbHOCTh ITOJTYYEHHOTO 3HAYeHMS (PM3MUECKON BeJIMUMHBI;

pelaTb KaueCTBEHHbIE 3a0aun: BBICTPaMBaTh JIOTUYECKU
HEIIPOTUBOPEUMBYIO LIEIIOYKY PACCY’KIEHMI C ONMOPOM Ha M3yUYEeHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU ¥ (pU3NUYECKUE SIBJIEHMUS;

MUCIO/Jb30BaTh  IIPpM  pelleHuM  y4eOHbIX  3aJady  COBpPEMEHHbIe
MHGOpMalYIOHHbIE TEeXHOJIOTUY ILJIST TIOJCKa, CTPYKTYPUPOBAHMS,
MHTEpNpeTaluy WM  MpPeAcTaBJeHusT YuyeOHOM UM HAyYHO-TIOMYJISIPHON
mHpopMaluy, TOJYUYEHHOM W3 PasjIMYHbIX MCTOYHMKOB, KPUTUUIECKU
aHAJIM3UPOBATh MTOJTyYaeEMYIO MH(POPMALNIO;

IMPUBOIUTL TPUMEPbI BKJIaJa POCCUICKUX UM 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pasBUTHE HAyKM, OOBSICHEHME IPOLIECCOB OKPYIKAIOIIEro Mupa, B
pa3BUTME TEXHUKU U TEXHOJIOTUM;

MICIIO/Ib30BaTh TEOPEeTUUYECKME 3HAHMS IO (QU3NKe B ITOBCEIHEBHOM SKU3HU
o1 obecrieyeHuss 06e30MacHOCTM TIpM  obOpallleHuu C mOpubopamu U
TeXHUYECKMMM YCTPOVCTBAMM, IIJISI COXPAHEHMS 3MOPOBbS 1 COOJIIOAEHNSI HOPM



9KOJIOTMYECKOTO MOBeNeHNsI B OKpYsKalolllen cpefe;

paboTaThb B TPYIIIE C BBIMOJHEHMEM Pa3JIMUYHbIX COIMAIbHBIX POJIEH,
IJIAaHMPOBATh PabOTy TI'PYIIIbI, PAIMOHAJIBHO PacCIpenessiTh OOSI3aHHOCTU U
IJIAHMPOBAThb  JESITEJbHOCTh B HECTAaHOAPTHBIX CUTYalUsSIX, aAeKBaTHO
OLIEHMBATh BKJAJ Ka)KJIOrO M3 YYACTHMKOB TPYHOIIBI B  pelleHue
paccMaTpuBaeMoOM ITPOOIEMBI.

K koniy obyuenuss B 11 Kmacce mpeaMeTHble pe3ysbTaTbl Ha 6a30BOM
YPOBHE JOJIKHBI OTpakaTb CPOPMMUPOBAHHOCTb Y OOYYAIOIINXCS YMEHMIA:

IIeMOHCTPMPOBaTh Ha MpuUMepax poyb U MecTo Gu3uku B popmMupoBaHUMU
COBPEMEHHOV HAy4YHOM KapTMHbI MMpPa, B Pa3BUTUM COBPEMEHHOU TEXHUKU U
TeXHOJIOTUM, B MPAKTUUYECKON IeSITeIbHOCTH JIIOJeN, eJIOCTHOCTb M eAMHCTBO
(dbusnueckoi KapTUHbI MUPA;

YUUTBHIBATb T'PaHMUIIBI TMPUMEHEHMSI M3YUEHHBbIX (QU3MUECKUX MOMIeJIen:
TOUEUHBIM 3JIEKTPUYECKUI 3apsii, JIyd CBeTa, TOYEUYHbIM MCTOYHMK CBETa,
sepHas MOAe/b aToMa, HYKJIOHHAs MOZEe/Nb aTOMHOIO Siopa IIpU pelIeHUU
dbusnuecknx 3amay;

pacniosHaBaTb ¢u3nueckue siBjieHUsT (MPOIECChl) U OOBACHITH MX Ha
OCHOBE 3aKOHOB 3JIEKTPOAVMHAMMKM ¥ KBAHTOBOM OGOU3NKM: IJIEKTpUUECKas
MIPOBOAMMOCTbD, TEIJIOBOE, CBETOBOE, XMMMUUECKOe, MarHUTHOE JeMCTBUS TOKa,
B3aMMIMOJIEJICTBME€  MAarHuTOB, JJIEKTPOMArHUTHAs  MHOYKUMS,  OEeCTBUE
MarHUTHOTO TIOJIE HA TMPOBOJHUK C TOKOM M JBVSKYIIMIUCS — 3apsi,
37IeKTPOMAarHMUTHbIE KOJIeOaHUsI M BOJIHBI, MPSIMOJIMHEMHOE pacIpoCTpaHeHue
CBeTa, OTpaskeHue, rpeiomsaeHne, uurepbepeHns, IMPPaKIMsI U MOJISIpU3aLNs
cBeTa, nucrepcus ceeta, horoasiekrpuyeckuit 3pdexTt (hotoabdekT), cBeTOBOE
IaBjieHMe, BO3HMKHOBEHME JIMHEMYAaTOro CIIeKTpa aToMa BOJOpO[a,
eCTeCTBeHHAasI ¥ MICKYCCTBEHHASI paJIIOaKTUBHOCTD;

OIMCHIBATh M3YUEHHbIE CBOMCTBA BeleCcTBa (2JIEKTpUUYECKME, MarHUTHBIE,
ONTUYECKME,  IJEKTPUUECKYI0  IIPOBOAMMOCTb  pas/MYHBIX  Cpem) U
9JIEKTPOMArHMUTHBIE SIBJIEHUST (IIPOIECCHI), MCHOIb3YS (PU3MUECKNe BeIUUNMHBI:
9JIEKTPUUECKUI 3apsi, CUjIa TOKa, 3JIeKTPUUECKOe HAIpsLKeHMe, SJIEKTPUYecKkoe
COINPOTUBJIEHME, PA3HOCTh ITOTEHIMAJIOB, 3JIEKTPOABIDKYIIAS Cuia, pabora
TOKa, WMHAYKLOMS MarHUMTHOrO IIOJiA, cuiaa Awmmepa, cuiaa JlopeHia,
MHIYKTUBHOCTb KAaTYILKM, SHEPTUs 3JeKTPUUECKOrO0 M MarHUTHOTO IIOJIeH,
Iepuos, ¥ YacToTa KosiebaHui B KojebaTeJlbHOM KOHTYpe, 3apsij, U CuUjia TOKa B
mpoliecce  TapMOHMYECKMX  JIEKTPOMAarHMTHBIX  KoJjiebaHuy, (POKycHoe
pacCTosIHME U OINTHYeCKasl Cuia JIMH3bI, IIpU ONMMCAHMM MPaBUIbHO TPAaKTOBAThb
bu3MyecKknii CMbICJ MCIIOJb3YEMbIX BEJIMUYMH, UX OOO3HAUYEHMUSI U €OUHUIIbI,
yKa3pIBaTb (OPMYJIbI, CBS3bIBAIOIIME [TAHHYIO (QU3MUECKYI0 BEJIMUYMHY C
IPYTUMU BeJIMUMHAMM;

OIMCHIBATb M3yUYEHHbIE KBAHTOBBIE SIBJIEHMSI UM IIPOIECCHI, VCIIOJIb3YS
(dbusnueckme BeJIMUYMHBI: CKOPOCTh 3JIEKTPOMAarHMUTHBIX BOJIH, AJIMHA BOJIHBI U



YacTOTa CBETa, SHEPIUsI M MMITYJIbC (DOTOHA, MEepPUOJ IIOJypaclajga, SHEPrus
CBSI3M aTOMHBIX SIIep, IPM ONMCAHMM IIPaBMJIBHO TPAKTOBaTh (PM3MUECKUN
CMBIC/I JMCIIOJIb3YEMbBIX BEJIMUMH, MX OOO3HAUeHMs ¥ EeIUHUIIbI, YKa3bIBaThb
dbopmysbl, CBS3bIBalOIIME JaHHYIO (QU3NMUECKYI0 BeJUUMHY C JIpYrUMU
BEeJIMUMHAMM, BBIUMC/ISITh 3HAaUeHMEe PU3UUECKON BEJIMUMHBI;

aHAJIM3UPOBATh  (QU3NYECKMEe TIPOIECChl UM SIBJEHUS, WCIIOIb3YyS
busndeckme 3aKOHBI U MPUHIAIBI: 3aKOH OMa, 3aKOHbI TOC/IeI0BATEIBHOTO U
NapajiyIeJIbHOTO COeAVMHEHMs IPOBOJHMKOB, 3aKoH [Iskoynsa-JleHila, 3akoH
9JIEKTPOMArHMTHOM MHIOYKIMM, 3aKOH IIPSIMOJIMHEMHOIO pacIpOCTPaHEeHMs
CBeTa, 3aKOHbl OTPaKeHMSI CBETAa, 3aKOHbI IMPEJIOMJIEHMS CBeTa, YpaBHEHMe
OuHinTeHa A5 GoTosdPdeKTa, 3aKOH COXpPAHEHMST SHEPIUM, 3aKOH COXPAHEHMS
MMITYJIbCA, 3aKOH COXPaHEHUSI 3JIEKTPUUYECKOro 3apsifia, 3aKOH COXpaHEeHMSI
MacCOBOI'0O UMcJia, MOCTyJaThl bopa, 3aKOH pafgyoakKTMBHOTO pacliaja, mpyu 3TOM
pasinyaTh CJIOBECHYIO (OpMYJMPOBKY 3aKOHAa, €ro MaTeMaTuyeckoe
BbIpayKEHME U YCJIOBUS (TPaHUIIbI, 00/IACTI) TPUMEHUMOCTH;

OIpefeNisIiTb HalpaB/IEHME BEKTOpa MHOYKIUM MAarHUMTHOTO  ITOJIS
IIPOBOJHMKA C TOKOM, CiJibl AMmiepa u cuibl JIopeHia;

CTPOUTb U OIMCHIBATh M300pakeHMe, CO3JaBaeMoe IUIOCKMM 3epKajioM,
TOHKOM JIMH30;

BBITIOJIHSITh 3KCIIEPUMEHTHI IO MCCIeOOBaHMUIO (U3NUYECKUX SIBJEHUN U
IIPOIIECCOB C MCIIOJIb30BaHMEM IIPSIMBIX M KOCBEHHBIX M3MEpPEeHMI: IMpPU ITOM
dbopmynupoBaTh ImpobJsieMy/3amauy M TUIIOTe3y Y4YeOHOro SKCIIepUMEHTa,
Cco6MpaTh YCTAHOBKY M3 IPEeIJIOKEHHOIO OOOpPYIOBaHMS, MPOBOAUTH OIBIT U
dbopmyMpoBaTh BbIBOIbI;

OCYIIECTBJISITh IpPsIMble ¥ KOCBEHHbIE M3MepeHUs! (PpM3MUecKux BeJIMUMH,
IIpM STOM BbIOMpPATh ONTMMAJbHBIM CIIOCOO M3MEpeHUs] M MCIOJIb30BaTh
M3BECTHBIE METO/IbI OIIEHKM TOT'PEITHOCTEN U3MEPEHMIA;

MCC/IeAOBAaTh 3aBUCUMOCTM (PU3MUECKUX BEJIMYMH C MCIIOJIb30BaHMEM
IPSMbIX M3MEpPEeHMIi: MPU 3TOM KOHCTPYMPOBAThb YCTAHOBKY, (UKCHPOBATH
pe3yJIbTaThl MOJYUYEHHON 3aBUCUMMOCTY (QU3NUYECKMUX BEJIMUMH B BUAe TaOIMIL U
rpadMKOB, IeJIaTh BHIBOIBI 11O pe3yJIbTaTaM MCCIeqOBaHMSI;

coburoaTh MpaBwia 6e30MacHOro TPyaa Mpy MPOBeIeHUM UCCIeI0BaHNUMI
B paMKax y4yeOHOro SKCIIepUMMEeHTa, YueOHO-MCC/IeIOBATE/IbCKOM M ITPOEKTHON
OeSITeIbHOCTYM  C  UCIOJIb30BaHMEM  M3MEPUTEJbHBIX  YCTPOMCTB U
J1abopaTOPHOTr0 0OOOPYIOBAHMS;

pelllaThb pacuETHbIe 3aJauM C SBHO 3aJaHHOM (PU3MYECKON MOIeJIblo,
MCMOMBb3Ysl (pM3MUecKre 3aKOHbI M TPUHLMIIBI, HA OCHOBE aHa/M3a YCJIOBUS
3a7auM BbIOMpPATh (PM3MUECKYIO MOMEJb, BBIAEISATh (U3MUECKUE BEJINMUMHBI U
dbopmysibl, HEOOXOAMMbIE JISI €€ pelleHMs], TPOBOAUTb PACUETHI M OIEHUBATH
PeaJIbHOCTh ITOJTYYEHHOTO 3HAYEHMS (PM3MUECKON BEeJIMUMHBI;

pelaTb KaueCTBEHHbIE 3a0aun: BBICTPaMBaTh JIOTUYECKU



HEMPOTUBOPEUMBYIO LIEMIOUYKY PACCYXKAEHMI C OMOPOi Ha M3yueHHbIe 3aKOHBI,
3aKOHOMEPHOCTH U (pu3ndecKye SBIeHMUS;

MCIIOJIb30BaTh  TPU  pellleHuM  y4YeOHBbIX  3a[ad  COBpPEMEHHbIe
mH(pOpPMaIMOHHbIE TE€XHOJIOT UM ISt TIOMCKa, CTPYKTYPUPOBaHMSI,
MHTEpIpeTaluy U  TpPeacTaBJeHusT yuyeOHOM UM HAyYHO-TIOMYJISIPHON
uHpopMaluy, TOJYYEHHOW M3  Pas3JIMUHbIX MCTOUYHMKOB, KPUTUUECKU
aHAJIM3UPOBATH MTOJTyYaeEMYIO MHPOPMALINIO;

OOBSICHITH IIPUMHIMIIBI JIEMCTBUS MAaIlIMH, IIPMOOPOB ¥ TEXHUUYECKUX
YCTPOMCTB, pasnyaTh YCJIOBUS MX 0OE30MacCHOrO  MCIIOJb30BaHUSI B
IIOBCeJHEBHOM JKU3HU;

IPUBOIUTL TPUMEpbI BKJIaJa POCCUICKUX UM 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pasBUTHME HAYKM, B OOBbSICHEHME MPOIIECCOB OKPYSKAIOIIErO MUPA, B
pasBUTHE TEXHUKU U TEXHOJIOTUIA;

MCIIOJIb30BaTh TeOpeTHuUecke 3HaHMS N0 GM3MKe B TTOBCEIHEBHON SKU3HU
o1 obecrieyeHuss 06e30MacHOCTM TIpM  obOpalleHuu C mOpubopamu U
TeXHUYECKUMM YCTPOMCTBAMMU, IJISI COXPAHEHMS 3IOPOBbSI U COOIONEHNST HOPM
9KOJIOTMUYECKOTO MMOBEeIeHMsI B OKPYsKaloOIIen cpefe;

paboTaTb B TpyMIle C BbITOJHEHMEM pasIMUYHBIX COLMAIbHBIX POJIEH,
IJIAHMPOBaTh pabOTy T'PYMIIbI, PAIlMOHAJIBHO pacIpenessaTbh OOS3aHHOCTU U
IJIaHMPOBATh  JEeATeJIbHOCTb B HECTAaHJAPTHBIX CUTYyallMsIX, aJeKBaTHO
OIleHMBATh BKJAJA Ka’kKOOro M3 YYACTHMKOB TPYIIbI B  pelleHue
paccMaTpuBaeMoOM ITPOOIEMBI.



TEMATHUYECKOE IINTAHVNPOBAHUE

10 KJIACC
HaumenoBaume | KoamuecTBo uacoB

Ne DJ1eKTpoHHbIe (U poBbIe)
pas3fiejioB ¥ TeM KoHnTposbHbIE IIpakTUueckue

n/n Bcero o0pasoBaTe/IbHbIE PECypPChI
IMporpamMmbI padoThI padoThI

Pasgen 1. PU3NUKA 1 METOJbI HAYYHOI'O ITO3HAHUSA

dusuka n
11 MEeTObI 9 bubmorexka LIOK
) HayYHOI'O https://m.edsoo.ru/7f41bf72
[MO3HAHUS
Utoro 1o pasneny 2
Pasnen 2. MEXAHUKA
bubmorexka LIOK
2.1 | Kunemamuka > https://m.edsoo.ru/7f41bf72
bubmoreka LIOK
i ! https://m.edsoo.ru/7f41bf72
2.3 ggiogienm B 6 1 1 Bubmorexa HOK
) P https://m.edsoo.ru/7f41bf72
MeXaHMKe
Utoro no pasnmeny 18

Paspen 3. MOJIEKVJISIPHAS ®U3NKA U TEPMOJVNHAMUKA

OcHOBbBI
MOJIEKYJISIPHO-

3.1

9

1

bubmmoreka HIOK
https://m.edsoo.ru/7f41bf72




KMHeTUYEeCKOMN
TeoOpUM

3.2

OcHOBbBI
TepPMOJVHAMUKN

10

bu6mmoreka LIOK
https://m.edsoo.ru/7f41bf72

3.3

ArperaTHbie
COCTOSIHUSI
BellleCTBa.
@da3oBble
repexoibl

bubmmoreka LIOK
https://m.edsoo.ru/7f41bf72

Hroro no pasaeny

24

Paspen 4. 9JIEKTPOIVNHAMUKA

bu6mmoreka LIOK

ITPOTPAMME

41 IJeKkTpoCTaTyKa 10 https://m.edsoo.ru/7f41bf72
[TocTosIHHBIN
4.2 igiKTTpogegKm 12 Bubmorexa IIOK
) ) https://m.edsoo.ru/7f41bf72
Pas/IMUHBIX
cpenmax
Utoro no pasmeny 22
PesepBHOE BpeMms 2
OBIIEE
KOJIMYECTBO 68
YACOB IIO




11 KJIACC

Ne HaumenoBanue KoamnuecTBO yacoB
/ A3 TEIIOB I TeM K - DyekTpoHHbIE (11 poBbIe)
pasj Beero OHTPOJIbHbIE paKTu4eckKue 06pa3oBaTe/IbHbIE PECYPChI
I IPOrpamMMbI padboThI padoThI
Paspen 1. DJIEKTPOJIMHAMMUKA
1.1 1:\9/[;;?: T:l\/([)aeI‘E(I?I)'I-{SI.EIH 11 1 3 Bubmorexa TOK
) p https://m.edsoo.ru/7f41c97c
VHAYKIMS
Utoro 1o pasneny 11
Paspen 2. KOJIEBAHHUS 1 BOJIHBI
2.1 ﬁiﬁ?‘?ﬁiﬁi’ﬁlﬁ[ﬂe 9 1 Bubmorexa TOK
’ p https://m.edsoo.ru/7f41c97c
KOJIeOaHMs
22 | anocepomommme | 8 ! BuGmorexa LIOK
’ p https://m.edsoo.ru/7f41c97c
BOJIHBI
bubmmorexka LIOK
2.3 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pasgeny 24

Paspen 3. OCHOBBI CIIE

IIUAJTIbHOM TEOPUU OTHOCUTEJIbHOCTU

3.1

OcHOBBI
crelyajabHOMN
TEoOpUM

4

1

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




OTHOCUTEJIbHOCTU

Utoro 1o pasneny

4

Pasgen 4. KBAHTOBAS ®M3UNKA

41 OJIeMEeHTbI 6 bubmorexka IOK
) KBAHTOBOW OIITUKA https://m.edsoo.ru/7f41c97c
bubmoreka IOK
4.2 Crpoenye atoma 4 https://m.edsoo.ru/7f41c97c
bubmorexka LIOK
4.5 ATOMHOE 51pO > https://m.edsoo.ru/7f41c97¢c
Hroro no pasmeny 15

Pazgen 5. JIEMEHTBI A

CTPOHOMUU U ACTPOPU3NKU

5.1 Sc)?rehgf{}(l)ﬁim " 7 1 bu6bnmoreka LIOK
. p https:/m.edsoo.ru/7f41c97c
acTpodu3nKu
HWtoro no pasgeny 7

Pasgen 6. OBOBILHAIOIIEE IIOBTOPEHUE

6.1

Oobob611arolee
ITIOBTOPEHNE

4

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

Utoro 1o pasneny

4

Pe3epBHOE Bpemst

OBILEE KOJIMYECTBO
YACOBIIO
ITPOI'PAMME




ITIOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
Ne KosinuecTBO 4acoB DJIEKTPOHHbIE
"1 Tema YPOKa KonTtponabubie | IIpakTunueckue Aara LuuppoBbie
/ Bcero U3y4YeHus1 | oOpasoBaTe/IbHbIE
paboThI paboThI
n pecypchl
fpl/lleg(l)(;e._Hgsfziil(e) Bu6mrorexa TOK
1 MeTOXb! TTO3HAHS! 1 https://m.edsoo.ru/ff
Oc32e2
OKPY>KaIoIero Mmpa
Posib 1 MecTO pu3uku B
(bOpMMpOBaHUM " . bubmmoreka LIOK
2 EZBE;I:::IH;IZM HayHHon 1 https://m.edsoo.ru/ff
P ba, s 0c33e6
MIPaKTUYECKOM
IesITeJIbHOCTY JIIOJIeN
Mexannueckoe
IBIVKEHMe.
OTHOCHUTEIBHOCTD bubmorexka LHOK
3 MeXaHUUYeCcKoro 1 https://m.edsoo.ru/ff
IBVKeHUS. 0c3508
IlepemeitieHne,
CKOPOCTb, YCKOpEHMe
PaBHOMepHOe bubmoteka LIOK
4 NpsIMOJIMHe | | Hoe 1 https://m.edsoo.ru/ff
IBVIKeHUe 0c3620




PaBHOYyCKOpeHHOE bu6bmmoteka LIOK
5 MpsIMOJIMHEN [ |Hoe https://m.edsoo.ru/ff
I BVIKeHe 0c372e
CBobogHoe mageHue. bubmorexka LHOK
6 Y ckopeHne cBOOOTHOTrO https://m.edsoo.ru/ff
TaJeHns 0c39cc
KpuBonuHeitHoe Bu6miorexa LIOK
7 JIBVDKEHE. 'HBUM)KeHme https://m.edsoo.ru/ff
MaTepUaIbHON TOUKM I10
Oc3ada
OKPY>KHOCTH —
[TpyHLMIT
g;iﬁiﬁ;?ﬂwocm bubmorexka IOK
8 https://m.edsoo.ru/ff
WuepiyanabHbIe CYCTEMBI
. Oc3be8
otcueta. [IepBblit 3aKOH —
HrioToHa
Macca Tena. Cuia.
[IpuHLMT CcyTnieprno3uiumu bubmorexka LIOK
9 cui. Bropoul ] 3akoH https://m.edsoo.ru/ff
Hpbrotona ms Oc3be8
MaTepuaJbHOU| | TOUKMU
Tpetunl| 3akoH bu6bnmoreka LIOK
10 | HproTtoua masa https://m.edsoo.ru/ff
MaTepUaIbHbIX TOUEK Oc3be8
11 3aKOH BCEMMPHOTO bubmmoreka LIOK

taroteuusa. Cuia

https://m.edsoo.ru/ff




TsKecTu. IlepBas

0c3d00
KOCMMYeCKasi CKOPOCTb -
Cwuna yrpyroctu. 3aKoH BuGmmorexa IOK
12 Tyka. Bec Tena https://m.edsoo.ru/ff
) Oc3el8
Cuna TpeHus.
KoadbduiyeHT Tpenusi. bubmmoteka LJOK
13 | Cwia conpoTuBIeHUS https://m.edsoo.ru/ff
MpU IBVOKEHUU TeJia B 0c3f76
SKMIKOCTY MUJIM Tase
[TocTynarenpHOE U
BpalliaTe/IbHOe
IBVDKEeHNe abCOTIOTHO Bu6miorexa LIOK
14 TBE./PIOTO Tea. https://m.edsoo.ru/ff
MowmeHnT cuibl. [1neuo
Oc41a6
cuIbl. Y CJIOBUS E—
paBHOBeCHs TBe! |paoro
TeJla
Nmnyibc MaTepuaabHOM
TOUKM, CUCTEMBI Bu6miorexa LIOK
15 EaTepmaanblx ToteK. https://m.edsoo.ru/ff
MITYJIbC CUJIbI. 3aKOH 0c43d6
COXpaHeHMs MMITYJIbCa. -
PeakTuBHOe OBIKEHME
PaboTa 1 mouiHocTh bubmorexka LHOK
16 | cunbl. Kunetnueckas https://m.edsoo.ru/ff
SHEeprus 0c4502




MaTepUaIbHOM | TOUKM.
Teopema 00 M3MeHeHUN
KMHETUYeCKOM |
SHEPIUM

17

[ToTeHumanbHas
SHeprus.
IToTeHmmanbHas SHEPrys
YIpyro
nedhopMUpPOBaHHOM ||
MIPY>KMHBI.
IloTeHumanbHas SHEPTUs
TeJia BOIM3U
TTIOBEPXHOCTU 3eMJIU

bubmorexka LHOK
https://m.edsoo.ru/ff
Oc461a

18

HOTeHU,I/IaJIbeIe 141

HeIloTeHIMa/IbHbIe CUJIbI.

CBs3b paboThI
HemoTeHIMaIbHbIX CUJI C
M3MeHeHMeM
MexaHuvyeckou |
SHEeprum CUCTEMBI TeJl.
3aKOH COXpaHeHUs
MeXaHu4eCcKou |
SHeprumn

bubmmoreka HOK
https://m.edsoo.ru/ff
0c478c

19

JlabopaTopHas pabora
«HccnegoBanme cBsIi3u
paboOThI CUIIBI C
M3MeHeHeM




MeXaHUYEeCKOM SHePIun
TeJla Ha IpuMepe
PaCTSI>KEHMS PE3VTHOBOTO
SKTYTa»

20

KourposbHast pabora 1o
Teme «KnHemartuka.
HNuHaMmyuka. 3aKOHBI
COXpaHeHMs B
MeXaHUKe»

bubmorexka LHOK
https://m.edsoo.ru/ff
0c4b74

21

OCHOBHbBIE TTOJIO}KeHUS
MOJIEKYJISIPHO-
KMHETUUYECKOV TeOPUN.

BpOYHOBCKOG JBVDKEHHMEe.

Anddysus

bubmmoreka HOK
https://m.edsoo.ru/ff
Oc4dc2

22

XapakTep OBUKEHUS U
B3ayMOIEVCTBHS YaCTUIL
BelllecTBa. Mogmenu
CTpPOEHMS ra3oB,
SKUIKOCTEN U TBEPIBIX
TeJl

23

Macca monekyi.
KoymuecTBo BeltiecTBa.
IlocTtosiHHass ABoragpo

24

TenioBOe paBHOBecCHeE.
Temnepartypa u ee
nsMmepenue. lllkana
temmeparyp Lleabcus




WNpeansubin ras B MKT. bubmorexka LIOK
25 | OcHOBHOe ypaBHEHME https:/m.edsoo.ru/ff
MKT Oc4fde
AobcomoTHas
TeMIliepaTypa Kak Mepa
cpenHel KMHeTUUYeCKOn bubmorexka LHOK
26 | sHepruu IBUKEHUS https://m.edsoo.ru/ff
MOJIEKY/I. Y paBHEHMe Oc511e
MenneneeBa-
Knaneypona
97 3akoH JlajibTOHA.
["a30BbIe 3aKOHDI
JlabopaTopHas pabora
«HccnegoBanme
28 | 3aBUCUMOCTU MEXAY
rapamMeTpaMy COCTOSTHUS
paspeskeHHOro rasa»
Msonponeccer B bu6bmorexa HOK
29 ?HeaﬂbHOM rase mmx https://m.edsoo.ru/ff
paduueckoe 0c570e
IpeACcTaB/IeHye -
BHYTpeHHSS sHEprus
TepMOAVHAMUYECKOM | | Bu6miorexa LIOK
70 | CUCTeMBI 1 croco6sbl eel] https:/m.edsoo.ru/ff
mnsmeHeHus1. KonmuecTBo 05957

TEIUIOThI U pabora.
BHyTpeHHSsIs1 sHepryst




OIHOATOMHOI'O
MOeaJbHOrO rasa

bubmmoreka HIOK
31 | Bwuppl Tensonepemaun https://m.edsoo.ru/ff
0c5¢36
VY nenbHas
32 TeEjme”'I 0 https://m.edsoo.ru/ff
p 0c5¢36
Terionepegave. -
AfyabaTHbI IpolLecc
ielﬁ:y][/lfg;o;xn " ero Bubmiorexa [IOK
33 PMOZ https://m.edsoo.ru/ff
IIpYMEeHeHNe K
Oc5efc
M30IPOoIeccam —_—
e e Busmoress LOK
34 B{’m”oﬁ 3aK0Hp pone. https://m.edsoo.ru/ff
P 06230
TepPMOIVHAMUKHA E——
[TpyHLIMIT KeicTBUS U Bubmrorexa HOK
35 PHHIIT I - https://m.edsoo.ru/ff
KII]I TeryioBoOV MalllMHbI 0c600a

36 | Ilmxa Kapuo un ero KITJ]
OKoJIOTUYecKue
37 | mpobiaeMbl

TEIIJIOOHEPIreTUKU




O6o061aronmin ypok

«MortexynspHas bu6moreka HOK
38 (usuKa, OCHOBBI https://m.edsoo.ru/ff
) 0c6938
TEPMOIVHAMUKI»
KOHTp?\j{IbHaﬂ paborTa 1o BuGmorexa LIOK
39 | TeMe« gneKynstHaﬁ https://m.edsoo.ru/ff
dusmka. OcHOBBI 0c6a50
TePMOIVHAMUKN» -
ITapoobpasoBanne u bubmmoreka LIOK
40 | xoHOeHcauMus. https://m.edsoo.ru/ff
WcnapeHne u KuneHye 0c63bb6
ABCOMOTHAS ¥ bubmmorexka LHOK
41 :;I;;;V;Tglbgjgﬂ “a https://m.edsoo.ru/ff
DORYa. 0c64d8
HacpliieHHb nap
TBellpmoe Teso.
Kpucrammyeckue u
ZI\;I-I?/II::E))'II-‘I;(I)EFI'II/‘;H?].BOI/I _lcTB Bubmorexa TOK
42 KpycTaoB. SKiIKie https://m.edsoo.ru/ff
) 0c65f0
KPUCTAaJLIBL.
CoBpeMeHHbIe
MaTepuaJIbl
[Lnasrere v Bumorexa LIOK
43 ;ppéi‘;f;“jzﬁi‘gm https://m.edsoo.ru/ff
A 0c6708

I1J1IaBJICH.




Cyb6ammanys

VpaBHeHNe TeIJIOBOTr'O Bu6mrorexa HOK
44 6zfncha https://m.edsoo.ru/ff
0c6820
et Bucnoresa LOK
45 Ilza BI/II) o pAA. https://m.edsoo.ru/ff
A Oc6bcc
9JIGKTPUUECKMUX 3aps0B -
IIpoBOogHMKY,
IUSTEKTPUKIA U bubmorexka LHOK
46 | MOMYIPOBOIHMKMU. 3aKOH https://m.edsoo.ru/ff
COXpaHeHMs Océ6bbcc
9JIEKTPUUYECKOTO 3apsiaa
B e Bucnoresa LOK
47 DAROB. y ) https://m.edsoo.ru/ff
Toueunpin! |
Oc6ced
SJIEKTpUYecKuu | 3apsij, -
Harnpsiske [JHHOCTD
pysmn cymeprossmn Bumorera LIOK
48 DML yHep H https:/m.edsoo.ru/ff
9JIEKTpUYECKUX Tojien | ].
Oc6df2
JIvnuu
Hanpspke | HHOCTU
Pabora cun bubmoreka HOK
49 | 2/1eKTpPOCTATUYECKOT'O https://m.edsoo.ru/ff
rosist. [Torennymanrn. 0c6f00




PasHocTh noteHnmanoB

50

[IpoBomHMKYM U
IV3JIEKTPUKY B
9JIEKTPOCTATUYECKOM
nosie. [IuanekTpuueckas
ITPOHUIIAEMOCTD

bubmmoreka HIOK
https://m.edsoo.ru/ff
0c7018

51

DJiekTpoel |MKOCTb.
KonpgeHncarop

bubmmorexka LIOK
https://m.edsoo.ru/ff
0c7126

52

DJiekTpoel |MKOCTb
IIJIOCKOT'O KOHAEHCAaTopa.
OHeprus 3apsKeHHOTO
KOHJIeHcaTopa

bubmoreka HOK
https://m.edsoo.ru/ff
0c72c0

53

JlabopatopHas pabora
"Usmepenne

a/1eKTpoe [ | MKOCTH
KOHpeHcaTopa"

54

[TpuHLIMT OEVICTBUS U
IIpYMeHEeHNe
KOHIEHCAaTOPOB,
KOIMPOBAJILHOT'O
armapara, CTpyMHOTO
TIPUHTEpA.
DJIeKTpocTaTndecKast
3alMTa. 3a3eMIeHue
3JIEKTPOIIPOOPOB




55

OJIEKTPUYECKUI TOK,
YCJIOBUS €T0
CYIIIECTBOBAHMSI.
IToctostHbIN TOK. CHiia
Toka. HampspkeHne.
ComnpoTtuBieHne. 3aKOH
Oma pgJ1g yyacTka Lenm

56

IlocnemoBartebHOE,
rapaJsijieJibHOe,
CcMelllaHHOe CoeViHeHMe
IIPOBOJHMKOB.
JlabopatopHas paboTta
«/3yuyeHne cMeriaHHOTO
COeIVIHeHUS
PE3UCTOPOB»

bubmmorexka HIOK
https://m.edsoo.ru/ff
0c74f0

57

Pab6oTa 1 mouiHocTh
9JIEKTPUUYECKOI'O TOKa.
3akoH [Ixkoys-JleHia

bu6morexka IOK
https://m.edsoo.ru/ff
0c7838

58

3akoH OMa 151 ITOJTHOM
(3aMKHYTOI)
3JIEKTPUUECKON LIeTN.
KopoTtkoe 3ambIkaHKe.
JlabopaTopHas pabora
«Usmepenne D]IC
MCTOYHMKA TOKA U €r0
BHYTPEHHET0
CONPOTUBJIEHVS»

bubmorexka LHOK
https://m.edsoo.ru/ff
Oc7ae0




59

OJIeKTpOHHAasI
MMPOBOAVMOCTb

TBel |pAbIX METa/IJIOB.
3aBUCUMOCTb
COMPOTUBJIEHUS
METaJIJIOB OT
TeMIepaTyphl.
CBepXnpoBOAMMOCTb

60

OnekTpudeckun ] TOK B
BakyyMme. CBonl /cTBa
3JIEKTPOHHbBIX ITyUKOB

61

[TomymipoBOOHMKHM, UX
CcOOCTBeHHas U
MpUMecHas
MIPOBOIVIMOCTb.
CsoullcTBa p—n-
repexoja.
[TosrynmpoBOAHUKOBbBIE
prOOPbI

bubmmorexka LIOK
https://m.edsoo.ru/ff
Oc84ae

62

OnekTpuyeckun | TOK B
pacTBoOpax M paciiaBax
3JIEKTPOJIUTOB.
OJIEKTPOSIUTUUECKAS
IOVCCOLIMALIMSL.
DJIEKTPOJIN3

bubmmorexka LIOK
https://m.edsoo.ru/ff
0c82ba

63

DJiekTpuueckum | TOK B
rasax.

bubmmoreka HIOK
https://m.edsoo.ru/ff




CamocTosTesbHbIN | | 1

HEeCaMOCTOSITE€JIbHbIN ||
0c84ae
paspsa. MosHus.
Il1a3ma
DJIeKTpUIEeCKUe
MpubOOPbI U YCTPOMUCTBA bubmmorexka IOK
64 | ¥ UX IpaKTUUYECKOoe 1 https://m.edsoo.ru/ff
npuMeHenue. [TpaBuiia 0c86fc
TeXHUKM 6e30IMaCHOCTH
. bubmoreka HOK
65 SSESEMSH;&XEE; 1 https://m.edsoo.ru/ff
pon 0c88be
KonTposnbHast paboTa 1o
Tneii;}?}ln;g;powamm' bu6mmoreka HOK
66 . 1 https://m.edsoo.ru/ff
9JIEKTPUYECKUM TOK.
0c8a8a
Toku B pa3IMyHbIX EE—
cpemax»
Kormmponmtias pabora o Bumitotexa LOK
67 p p 1 https://m.edsoo.ru/ff
Teme
" " 0c8c56
DJIeKTPOAMHAMMKA
Pe3epBHbIN YPOK. bubmmoreka IOK
68 | O6o061IIatoIIMI1 YPOK IO 1 https://m.edsoo.ru/ff
temam 10 kjacca 0c8f6c
OBILIEE KOJIMYECTBO 68




YACOB IIO TTPO'PAMME




11 KJIACC

Ne KosinuecTBo 4yacoB DJIEKTPOHHbIE
Tl Tema ypOKa Koutponabubie | IIpakTnueckue Aara LpossIe
/ Bcero U3ydYeHus1 | oOpa3oBaTeIbHbIE
padoThI paboThI
n pecypchbl
[TocTosTHHBIE MarHUThI
Vit Bi6mioesa LOK
1 . 1 https://m.edsoo.ru/ff0
BekTop marHuTHOM
c9778
VHAYKUUK. JIHum
MarHUTHOM MHOYKIIN
MarsauTHoe 1osie
IIPOBOJIHMKA C TOKOM. bubmmorexka HOK
2 OmnpIT OpcTena. 1 https://m.edsoo.ru/ff0
BsaumogmeiictBue c98fe
IIPOBOIHUKOB C TOKOM
JlabopaTopHas pabora bu6bmmoreka IIOK
3 «/3yueHne MaraHuTHOTO 1 1 https://m.edsoo.ru/ff0
TIOJIsT KATYIIKY C TOKOM» c98fe
HelicTBYe MAarHUTHOT'O
IIOJIST Ha IMPOBOAHMK C
tokoM. Cmta Amrmepa. bu6bmmorexka IIOK
4 JlabopaTtopHas pabora 1 1 https://m.edsoo.ru/ff0
«HccmepgoBanme c9acO
IeCTBYSI ITIOCTOSTHHOTO
MarHmTa Ha paMKy C




TOKOM»

IeycTBMEe MAarHUTHOI'O

TIOJIST Ha JBVIKYIIIYIOCS

3apSPKEHHYIO YaCTUILY.

Cuna Jlopenna. Pabora
cubl JIopeHiia

bubmmoreka IOK
https://m.edsoo.ru/ff0
€9df4

OJIeKTpOMarHuTHast
mHaykuus. ITorok
BEKTOpa MarHUTHOM
mHaykuun. I1C
VHAYKIUY. 3aKOH
9JIEKTPOMAarHUTHOM
naaykuum Mapanges

JlaboparopHasg pabora
«HccnenoBanue
SIBJICHUS
97IEKTPOMAarHUTHOM
VHIYKIMU»

bu6nmoreka HOK
https://m.edsoo.ru/ff0
cal50

NHOYyKTUBHOCTb.
SBnenue
camouHaykuyun. D1C
CaMOMHIYKIIVNA.
OHeprusi MarHUTHOT'O

IMOJIA KaTYIIKM C TOKOM.

OJIEKTPOMAarHUTHOE
oJjie

bubmmorexka HOK
https://m.edsoo.ru/ff0
ca600

Texunueckue




YCTPOMCTBA U UX
IIpUMEHEeHMe:
MTOCTOSIHHbIE MarHUTAhI,
3JIEKTPOMAaTrHUTHI,
9JIeKTPOJBUTATE]TD,
YCKOPUTEN
37IeMEeHTapHbIX YaCTHII,
VMHIYKIIMOHHAS ITeYb

Sﬁi??;ﬁ?ggoﬁ%)}( bu6nmoreka HIOK
10 ) https://m.edsoo.ru/ff0
OJIeKTpOMAarHuTHast
cab82
VHIYKIVSI»
ot M oron o BuGmiorexa LIOK
11 ) https://m.edsoo.ru/ff0
OJIeKTpOMarHuTHas
cad58
VIHIYKLIVISI» B
CBobomHbIE
MexaHu4ecKue
Bucmorera 10K
12 P https://m.edsoo.ru/ff0
KoJyiebaHus. Y paBHeHMe
caf06
rapMOHMYECKIX E—
KOJIeOaHMIA.
IIpeBpaliieHne sHeprun
JlabopaTopHas pabora
13 | «HMccnemoBauue

3aBUCVMOCTH ITeprnoga




MaJIbIX KOJIeOaHMMI
rpys3a Ha HUTU OT
IJIMHBI HUTU Y MaCChI
rpysa»

14

Kosnebarenpubin! |
KOHTYp. CBOOOIHbIE
97IeKTPOMAarHUTHBIE
KojiebaHMs B
MIeaJIbHOM
K0oJj1e0aTe/IbHOM
KOHType. AHa/IOTUs
MEXKIY MeXaHUIeCKMMU
" 3JIEKTPOMArHUTHBIMM
KOJIe0aHUSIMU

bubnmoreka HOK
https://m.edsoo.ru/ff0
cb820

15

®opmyna TomcoHa.
3aKOH COXpaHeHMs
SHEPIUM B UAEAIbHOM
KoJiebaTeIbHOM
KOHTYpe

bubmmoreka IOK
https://m.edsoo.ru/ff0
cb9c4

16

IIpencraBienue o
3aTyXaloIInX
KOJIeOaHUSIX.
BoiHykneHHbIE
MeXaHNUYecKue
Kosiebanus. Pe3onaHc.
BoinyXneHHbIe
9JIEKTPOMArHUTHbIE

bubnmoreka HOK
https://m.edsoo.ru/ff0
cbb86




KOJIe0aHMs

17

[IepemeHHbIN| | TOK.
CunycoumaabHbin| |
IlepeMeHHbI| | TOK.
Mor1iHoCTb
IiepeMeHHOr'0 TOKa.
AMIUIUTYIHOE U

Ienl |cTByrollee
3HaUeHMe CUJIbI TOKA U
HaNpsKeHUS

bubmmoreka IOK
https://m.edsoo.ru/ff0
cbd34

18

Tpancdopmarop.
ITpousBoacTBO,
nepenava u
rorpeobJieHe
9JIEKTPUYECKON SHEPTUN

19

YcrpoicTBo u
IIPaKTUUECKOe
IIpMMeHeHe
9JIEKTPUUYECKOTO
3BOHKAa, reHepaTopa
TIepeMeHHOr0 TOKa,
JIVMHMI 9JIeKTpoIiepenay

bubmmoreka IOK
https://m.edsoo.ru/ff0
cc324

20

IKOJIOTUYEeCKMe PUCKU
IIpU TTPOM3BOJCTBE
3JIEKTPOIHEPTUM.
KynbTypa
VICITOJIb3OBAHUS




3JIEKTPO3HEPIUA B
MMOBCEeHEBHOM || SKU3HU

MexaHnyeckue BOJIHbI,

YCJIOBUS
acIIpOCTpaHeHMs.
iy Vi’oﬂ N Bu6mioreka LIOK
21 acpn OC-T aHgHI/ISI " https://m.edsoo.ru/ff0
baciipoctp ccab4
JIJIVHA BOJIHBI. B
Ilonepeunsbie u
IIPOJIOJIbHbIE BOJIHBI
3ByK. CKOpOCTB 3BYKa.
I' ZMKOCTE 3ByKa ! Bubmmorexa LHOK
22 P yKa. https://m.edsoo.ru/ff0
Bricora ToHa. Temo6p
cccOc
3BYKa -
OJIeKTPOMarHuTHbIE
BOJIHBI, X CBOM| |CTBa U bubmnorexka LIOK
23 | ckopocrTb. llIkana https://m.edsoo.ru/ff0
3JIEKTPOMAarHUTHbBIX ccfeO
BOJIH I
[IpyHIIUTIBI pagVOCBsI3U
Y TeJIeBUIEHMSI.
24
PasButue cpencts
cBs3u. Pamyostokanys
KoutponbHas pabora Bubmorexa HOK
25 p p https:/m.edsoo.ru/ff0

«Konebaums 1 BOJHbI»

cc6f8




[IpsimonHetHOe

pacIpocTpaHeHye CBeTa bubamoreka [IOK
26 | B OIHOPOIHOM Cpefe. https://m.edsoo.ru/ff0
ToYeuyHbIN UCTOUYHMK cd350
cBeta. JIyu cBeta
OrpaskeHue cBeTa.
3aKOHbBI OTPasKeHUS bubmmoreka IOK
27 | cBera. IlocTpoenne https://m.edsoo.ru/ff0
n3o6paskeHmn | B cd4e0
IIJIOCKOM 3epKaJie
[Ipenomnenne cBera.
ZITO’;‘:;’:HZ};VTPGHHQQ Bubmorexa 1JOK
28 | o'P ' https://m.edsoo.ru/ff0
[TpenenbHbIN(] yrou
cd7f6
IIOJTHOT'O BHYTPEHHETO
OTPasKEHMUSI
JlabopaTopHas pabora
Jsmenere bubmmoreka HOK
29 p https://m.edsoo.ru/ff0
ITOKa3aTesIst
cd67a
IIpeJIOMJIEHMS CTEKJIa»
JIuusbl. [Toctpoenne
1300paskeHMi1 B JIMH3E. bu6bmmorexka LIOK
30 | dopmysa TOHKOM https://m.edsoo.ru/ff0
JIMH3bI. YBeJnUeHnue cddle

JIMH3bI

31

JlaboparopHasg paboTta
«MccnegoBanme




CBOJCTB M300paskeHMi1 B
JIMH3aX»

Oucnepcus ceera.
C/1O5KHBIV COCTaB
oesoro cBerta. LIBer.

32 JlaboparopHas paboTta
«Habmonenne
JVCIIepCUM CBETa»
Nurepdepeniysa ceera.
TIn q)plzl?iuiﬂ cBeTa bubmmorexka IOK

33 O S —_" https://m.edsoo.ru/ff0
peniéTka ced22
ITonepeunocTb bubmmoreka IIOK

34 | CcBeTOBbBIX BOJIH. https://m.edsoo.ru/ff0
Ilonsgpusanns cBera cfO2e
OnTtuyeckue mpmubOpsbI U

35 YCTPOMCTBA U YCJIOBUSI
X 6e30macHOro
MIpYMEHEeHUs
['paHutibl
IIPUMEHUMOCTH
K)I;aCCI/I‘—IECKOI/ID Bubmorexa LIOK

36 wexauxi. [ToCTyaTbI https://m.edsoo.ru/ff0
crieuyajbHOM | Teopun ctd62
OTHOCUTEJIbHOCTU

37 | OTHOCUTEIBHOCTh bu6mmorexka IOK




OOHOBPEMEHHOCTH.

https://m.edsoo.ru/ff0
3amejieHNe BpeMeH! U
cfa42
COKpaIlleHue IJIHbI
OHeprus u UMITYJIbC
et Cogan wacc BuGnvorexa LIOK
38 LI https://m.edsoo.ru/ff0
C sHeprueu' | u
cfc68
MMITYJIbCOM. DHEprusi
TTOKOSI
Koo s 5uGnorera LOK
39 L https://m.edsoo.ru/ff0
CITelaIbHOM TeOPUA
cf6f0
OTHOCUTEJIbHOCT»
®dotonbl. Dopmya bubmnorexka LIOK
40 | ILmanka. DHeprus u https://m.edsoo.ru/ff0
MMITYJIbC (hOTOHA cfel6
S:f}fe”‘f)ﬁz}‘fme Bubmoreka 1JOK
41 g https://m.edsoo.ru/ff0
dbotoadbdekxTa. OMnbIThI offcd
A.T'. CronetoBa -
3axkoHbI poTosdpdekTa.
gEaDBIjI{L?EE;DHa ISt BuGmvorexa [TOK
42 a https://m.edsoo.ru/ff0
dbotoaddekrTa. d015e

«Kpachas rpanuia»
doTtosddexTa




[laByieHue cBera.
Omprter I1. H.

bubnmoreka HOK

43 https://m.edsoo.ru/ff0
JlebenmeBa. Xmumuueckoe
d04a6
neul |cTBue cBera -
Texuuueckue
YCTPOUCTBA U
IIPaKTUYECKOoe
44 | npumeHeHMe:
dboTOo3/1EMEHT,
doTomaTumk, coHeuHast
barapesi, CBeTOIO,
Pemienne sagau nmo reme bubmorexka IOK
45 | «DyeMeHTbl KBAHTOBOM https://m.edsoo.ru/ff0
OIITUKIU» d0302
Mogesnp aToma
g;vécczli?' OaHliI)TbI Bubmmorexka IOK
46 pGhopa https://m.edsoo.ru/ff0
paccessHMIO | |-4acTuil.
d091a
[TranetrapHas Mmozgesib E—
aToma
bubmnorexka IOK
47 | Ilocrynatbsl bopa https://m.edsoo.ru/ff0
dOafa
gogfzcl)l ezﬁir dboToHOB BuGmvorexa TOK
48 o https://m.edsoo.ru/ff0
IIpU Tepexope aToma C d0afa

OIHOTO YPOBHSI SHEPIrUM




Ha Ipyrou. Bumbr
CIIEKTPOB

49

BosanoBbie cBoul IcTBa
yactull. BosiHe! ge
bpon! .
KopnyckynsipHo-
BOJIHOBOM | Tyann3M.
CrioHTaHHOE U
BBIHYKI€HHOE
M3JTyYeHye

bubnmoreka HOK
https://m.edsoo.ru/ff0
dOca8

50

OtkpbiTHE
PaAOaKTUBHOCTM.
OmnpiTel Pesepdopaa mo
oIpejieJIeHIO COCTaBa
pPagoOaKTUBHOTO
U3TYIEHNST

bu6nmorexka HOK
https://m.edsoo.ru/ff0
dofd2

51

Csoul JcTBa anbda-,
6eTa-, raMMa-
usayueHus. Bausaue
pPagMOaKTUBHOCTU Ha
>KVBbI€ OpraH3Mbl

52

OTkpbiTHE TIPOTOHA U
Heu | | TpoHa. M30TOmbI.
Anbda-pacnas.
OJIEKTPOHHbBIN | U
MO3UTPOHHBIN | GeTa-
pacnaz. ['amma-

bubmmorexka IOK
https://m.edsoo.ru/ff0
dile2




M3JTyueHye

53

OHeprus CBSI3u
HYKJIOHOB B sIJIpe.
SnepHble peakun.
Anepubinl | peakTop.
[Ipobiemsbl,
MePCIIeKTUBBI,
9KOJIOTMYeCKue
aCIeKTbl sSaepHOMn[ |
SHEPreTUKu

bubmmoreka IOK
https://m.edsoo.ru/ff0
d1356

54

OJieMeHTapHbIe
yacTuiibl. OTKpBITHE
Mo3uTpoHa. MeTozbl
HaOIIOoeHus U
perucTpauum
9JIeMEeHTapHBIX YaCTHUII.
Kpyrabiin cton
«@DyHIaMeHTaJIbHbIE
B3auMogeun ! | cTBuSI.
EnuncrtBo
dbusnueckoul | KapTUHBI
Mupa»

bu6nmoreka HOK
https://m.edsoo.ru/ff0
d0e38

55

Bun sBel I3nHoro Heba.
CosBesausi, SpKue
3Be|311bl, IJIAHETbI, UX
BUIVIMOE JIBVUKEHMe.
CosiHeuHas cucTema




56

Coinuue. CoyiHeyHas
aKTUBHOCTb. MICTOUHMK
sHepruu CosHIa U

3Bel 131

57

3Bel 3bl, MX OCHOBHBIE
XapaKTepPUCTUKN.

3Bel /3abI ry1aBHOM |
I10CJIeJOBATEJIbHOCTH.
BHyTpeHHee cTpoeHne
3Be[|30. CoBpeMeHHbIe
MIpeaCTaBIeHNS O
MIPOMCXOKIEHUN U
sposmonny CoJstHIa U
3Bel 3]

58

Mneunbm[ | [Tyt —
Haiua ['amakTuka.
ITonoskenne u
nBikeHue CoJiHIIa B
I"amakTuke. ['ajakTUKM.
Ye[]pHbie ObIpbI B
Sapax raJJaKTuK

59

Bcenennas. Pazberanue
rajakTuk. Teopus
bonbiiioro B3pbiBa.
PenukToBoe usnyudeHue.
MerTaranakTuka

60

HepeiieHHbIe




MpO6JIEMbI ACTPOHOMMUM

61

KonTposbHas pabora
«DJIeMeHTbI
aCTPOHOMMUM U
acTpObUUKN»

62

O6001aroNmif YpoK.
Ponb pusuku u
aCTPOHOMMUM B
9KOHOMMYECKOM,
TeXHOJIOTMYECKOM,
COLIMAJIBHOM U
3TUYEeCKOu chepax
IesITeJIbHOCTY YeJIOBeKa

63

O6001aroMNMif YpOK.
Posib 1 MecTO pusuku u
aACTPOHOMMUM B
COBpEMEHHOV Hay4YHOM
KapTHHe Mupa

64

O600611a10111Mi1 YPOK.
Posb pusmueckon
TEeOpUN B
dbopmupoBaHumn
TIpeCTaBIEHNI O
busnyecko KapTuHe
Mupa

65

O600611ar01IMi1 YPOK.
MecTo dusmueckomn




KapTUHbI MMpa B 00ILIEM
pPSIy COBpPEMEHHbIX
€CTeCTBEHHO-HAYUHbIX
IIpeCTaBJIEHNUN O

IpUpoje

66

Pe3epBHbIN YPOK.
MaruuTHOe 1oJie.
OJIeKTpOMarHUTHasI
VHITYKLVST

67

PesepBHBIN YPOK.
Omntuka. OCHOBBI
CIielMaJIbHOM Teopun
OTHOCUTEJIbHOCTU

68

PesepHblit YpOK.
KsanroBasi pusuxa.
DJieMeHTbl aCTPOHOMMUM
1 acTpOobU3UKU

bubmmorexka IOK
https://m.edsoo.ru/ff0
d1784

OBILEE KOJIMYECTBO
YACOB IIO TTPOT'PAMME

68




YYEBHO-METOINYECKOE OBECITEUEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBSI3BATEJIBHBIE YUEBHBIE MATEPUAJIBI OJIS1 YYEHUKA
e Msxkumes I'.4., Byxosues b.b., Corckuit H.H. ®usuxka. 10 kiacc. / Ilog,
pen. ITapdenTtbeBoit H.A. ba3oBbii1 1 yriy6€HHbBIN YPOBHU.- M.:
[IpocBeienne, 2020
e Msxkumies I'.4., ByxosueB b.b., Yapyrua B.M. ®usuxka. 11 ki1
basoBbiit u yrirybennsiin yposun - M.: ITpocserienne, 2021

METOINYECKUE MATEPHWAJIBI V151 YUUTEJIA

HVPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
NHTEPHET

bu6moreka HOK https://m.edsoo.ru/ff0d1784







