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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢u3nke 6a30BOro ypoBHS Ha ypOBHE CpeqHero oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJIOKEHWA M TpPeOOBaHUI K pe3yslbTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBaTenbHONW mporpammel, mnpexactaBieHHbIx B ®PI'OC COO, a Takxke ¢ ydé€TroM
denepanbHON paboyeil mporpaMMbl BOCHUTAHMSI W KOHLEMUUHU TPENOJaBaHus Yy4eOHOTo
npenmera «@Pu3uka» B 00pa3zoBaTeNbHBIX —opranmzaiusax —Poccuiickoir  ®enepammu,
peanu3yoinx OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBI.

Conepxanue nporpaMMbl 1O (U3MKE HamnpaBleHO Ha (OPMHUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaromuxcs 10-11 kmaccoB npu oOydennn ux ¢usnke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEIbHOCTHOIO noaxoaa. IIporpamMma no ¢usnuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO K mIaHUPYEMbIM JIMYHOCTHBIM, MPEAMETHBIM U METalpeIMETHBIM
pesyabTataM OOY4YeHHMs, a TaKKe YUYUTHIBAET HEOOXOAMMOCTb peaH3alMd MEXIIPEeIMETHbBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpeIMeTaMHu. B Hel omnpenensrorcs
OCHOBHBIC LIEJIM M3Y4YeHUs (PU3UKU Ha YPOBHE CpeIHEro oOIIero oO0pa3oBaHMs, IJIAHUPYEMBbIE
pe3ynbTaThl OCBOEHHSA Kypca (U3MKM: JIMYHOCTHBIE, MeETalmpeIMEeTHbIE, INpeAMETHblE (Ha
0a30BOM ypOBHE).

[Iporpamma o gu3uke BKIIIOYAET:

IUITAHUPYEMbIE PE3yJbTaThl OCBOCHMsA Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM YHUCIE
IpeMETHBIE PE3yJIbTaThl M0 T0/1aM 00YUYEeHHUS;
conepxanue yueOHoro npeamera «Pu3ukay mo rogam o0OyueHHs.

Odu3nKa KaK Hayka 0 HanOosee o0NIMX 3aKOHAX MPHUPOJIBI, BEICTYTIas B KAYECTBE yUEOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMH 00 OKpPY:)KaloLeM MHpe.
HIkonbHBIA Kypc QHU3UKH — CHCTEMOOOPA3YIOUIMHA I €CTECTBEHHO-HAYUYHBIX yUEOHBIX
IPEMETOB, MTOCKOJIBbKY (PU3HMUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SBICHUN, N3y4aeMbIX
XUMHEH, Ononorueit, gusmueckoil reorpadueii u acrpoHomueii. Vcrmonb30BaHNEe W aKTHBHOE
OpUMEeHeHHe (U3MUYECKUX 3HAHUN ONpejesseT XapakTep M pa3BUTHE Pa3sHOOOPA3HBIX
TEXHOJIOTHI B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, IIOJyYEHHUS HOBBIX
MaTepHalioB C 33JaHHBIMU CBOMCTBaMU U Jpyrux. M3ydyeHue (Gpu3nKu BHOCUT OCHOBHOM BKJIaJ B
(dopMHpOBaHNE ECTECTBEHHO-HAYYHOW KAPTHHBI MHpa 00yJaromuxcs, B GOpMUPOBaHHE YMEHUI
HNPUMEHSATh HayYHBIH METO]I TTO3HAHUS MPH BHIMOJIHEHUN UMHU Y4eOHBIX UCCIIEJOBAHUI.

B ocHoBy kypca ¢pusuku 11t ypOBHS CpeIHET0 0011ero 00pa3oBaHUs MOJOXKEH PsJl UIICH,
KOTOPBIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €0 IOCTPOEHUS.

Hoesn yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX pa3lesioB (U3UKHU, BKIIOYAET KAaK BOMPOCHI KIACCUYECKOM, Tak U
COBPEMEHHOW (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEH MaTepualn Kypca GU3MKU 00bEIUHEH BOKPYT
¢usznueckux Tteopui. Benymum B Kypce sBisercss (OPMHUPOBAHHME MPEICTAaBICHUM O
CTPYKTYPHBIX YPOBHSX MaT€pHH, BELIECTBE U IOJIE.

Hoesn eymanumapuzayuu. EE peanuszanus mpenanosiiaraeT UCHOIb30BaHUE T'YMaHUTapPHOTO
noTeHIManza (U3NYecKol HayKH, OCMBICIIEHUE CBSA3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOILECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U KOJIOTHYECKUMU MPoOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusuku npeanonaraet 3HakOMCTBO C IITMPOKHM
KPYTrOM TEXHHUUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3yUYEHHBIX TEOPUI U 3aKOHOB.

Hoesn oskonocusayuu peanu3yercsi MOCPEICTBOM BBEIEHHUS 3JIEMEHTOB COJEpIKaHUs,
MOCBSIIEHHBIX 3KOJOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBA3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKke 00Cy>KAeHUs Mpo0IeM pallioHaIbHOTO PUPOIONIOIb30BAHUS U
9KOJIOTUYECKOM 0€301acHOCTH.

CrepKHEBBIMU 3JIEMEHTaMHU Kypca (U3MKH HAa YpOBHE CpelHEro oOIero oOpa3oBaHUs
SBISIOTCS  (pu3ndeckue Teopuu ((HOpMHUpOBaHHWE MPEIACTABICHHA O CTPYKTYpe MOCTPOCHHS



¢usudeckoil Teopuu, ponu (yHIAMEHTAJIbHBIX 3aKOHOB M TPUHIMIIOB B COBPEMEHHBIX
MPEJCTaBICHUSX O MPUPOJE, TPaHUIAX MPUMEHHUMOCTH TEOPHi, IJIs ONMHCaHUs e€CTECTBEHHO-
HAYYHBIX SBJICHUH H MIPOIECCOB).

CucTreMHO-IeSTEIbHOCTHBIN MOAX0A B Kypce (GU3UKH peau3yeTcs MPekIe BCEro 3a CUET
OpraHu3aIlK SKCIIEPUMEHTAILHON eATeNbHOCTH oOyJaromuxcs. [l 6a30Boro ypoBHS Kypca
(GU3MKN — 3TO HCIIOJIb30BAHHUE CHCTEMBbI ()POHTATBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
nabopaTopHBIX PaboT, KOTOphIE B MmporpamMme Mo (U3NKe OOBCTUHEHBI B OONIUI CITHCOK
YYEHUYECKUX MPAKTHUYECKUX paboT. BrineneHune B ykazaHHOM MepeyHe TabopaTopHbIX padoT,
NPOBOJUMBIX ISl KOHTPOJSI M OLEHKH, OCYIIECTBIISICTCS YYacTHUKAMHU 0O0pa30BaTEILHOTO
mporecca UCXo/s U3 0COOCHHOCTEH TIaHMPOBAHUS U OCHaleHUs kabunera ¢usuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHCS YMEHHSMHU IPOBOJIUTH KOCBEHHBIE H3MEPEHHS,
UCCIIEIOBAHMs 3aBUCHUMOCTEH (PU3MUECKHX BEIWYMH W TOCTAaHOBKY OIBITOB MO MpPOBEpKE
NPEIO’KEHHBIX THITOTE3.

Bonpiioe BHUMaHue yaensercs pelieHruI0 pacu€éTHRIX M KauyeCTBEHHBIX 3adad. [Ipu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33/1a4M C SIBHO 3alaHHON (PU3MYECKON MOJIENbIO,
MO3BOJIAIONINE MPUMEHITh W3YyYECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszelna
Kypca, TaK U WHTETPUPYS 3HAHUS U3 Pa3HBIX pa3aesioB. /i KaueCTBEHHBIX 3a/1a4 TPHOPHUTETOM
ABIISIOTCA 3aJlaHusl Ha OOBSCHEHHE TMPOTEeKaHWs (PHUIUUYECKUX SBICHHUM W TIPOIECCOB B
OKpY’Kalollel >KU3HHU, TpeOyromme BhIOOpa (PHU3MUECKOW MOAETH ISl CUTYaIllH TPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsamMu PI'OC COO K MaTepHabHO-TEXHUYECKOMY
obecrieyeHni0 y4eOHOro mpoiiecca 0a30BBIH YpOBeHb Kypca (PU3MKH HA YPOBHE CpPEIHEro
o0miero o0pa3oBaHUs JTOJHKEH M3ydaThCs B YCIOBHAX INPEIMETHOrO KabwHeTa (pM3MKH WiIH B
YCIIOBUSIX MHTEIPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKIa. B kabunere
(Gu3UKN TOHKHO OBITH HEOOX0IMMOE JTabopaTopHOE 000PYIOBAHNE NSl BRITIOJTHEHUS YKa3aHHBIX
B TporpamMme Mo (HU3MKE YUEHHYECKHMX MPAKTHUYECKUX paboT H JAEMOHCTPALMOHHOE
o0opyaoBaHue.

JlemoHcTpanioHHOE  000pyJoBaHHE (OpPMHpPYETCST B COOTBETCTBUU C IPUHLIUIIOM
MUHHMMAJIbHON JOCTaTOUYHOCTH M 00ECHEeUnBACT MOCTAHOBKY MEPEUYMCICHHBIX B MpOrpaMMme Mo
¢u3rKe KIIOYEBBIX JIEMOHCTpAIUil AJIs HUCCIEJOBaHMSI HM3y4YaeMBIX SIBJICHHM M TPOILIECCOB,
IMIUPHUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHCHHA.

JlaGopaTopHoe 00OpyAOBaHHE ISl YYCHHYECKUX MPAKTUYECKHX paboT (opmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M oOecreumBaeTcs B pacuéTe OJHOI0 KOMIUIEKTa Ha JIBYX
oOyyaromuxcsi. TeMaThueckre KOMILUIEKTBl JIabopaTOpHOro 0O0OpYIOBaHUS JOKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LU(PPOBBIX 1abopaTOpHil.

OCHOBHBIMU 1IETISIMU U3Y4YEHUS (PU3UKU B 001IEM 00pa30BAHUU SBIISIOTCS:
dopMHupOBaHHWE HHTEpeca W CTPEMJICHHS OOYYalOIUXCS K HAyYHOMY HW3YyYEHHUIO IPHPOJIBI,
pa3BUTHE UX UHTEIJIEKTYallbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
pa3BUTHE NPEACTABICHUN O HAyYHOM METO/I€ MO3HAHUS U (POPMHUPOBAHUE UCCIICAOBATEIBCKOTO
OTHOIICHHS K OKPY>KAIOILIIM SIBJICHHUSM;
dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa U3y4YeHHs OCHOB CTPOEHUS] MaTepUu
U pyHIaMEHTAIIbHBIX 3aKOHOB (DU3UKH;
dopmMupoBaHHE YMEHHUIl OOBACHATH SBJICHUS C UCIOJIb30BaHUEM (PHU3MUECKUX 3HAHUH U
HAYYHBIX JI0Ka3aTENbCTB;
dbopMupoBaHUE TPEACTaBICHUNH O ponu (U3MKHU ISl Pa3BUTHUSL JPYTUX ECTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHIA.

JloctmxkeHne 3TUX Ieseld oOecreyrBaeTCsl pelIeHUEeM CIEQYIOIUX 3aJad B Ipolecce
U3y4EeHUS Kypca (PU3UKM Ha YPOBHE CpPEeIHEro o0IIero 00pa3oBaHus:



npuoOpeTeHne CUCTeMbI 3HaHUKH 00 00X (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKIIIOYAss MEXaHWKY, MOJICKYJSIpHYIO (U3UKY, DJIEKTPOJAMHAMHUKY, KBAaHTOBYIO (H3HKY H
3JIEMEHTHI aCTPOPU3UKY;

dbopMUpOBaHHE YMEHUI TPHUMEHATH TEOPETUYECKUE 3HAHUSA IS OOBSCHEHUS (DHU3MUECKHX
SBJICHUH B PUPOJIE U JUIsl IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HH;
OCBOEHHE CIIOCOOOB PEIICHUs Pa3TUYHbIX 33/1a4 C SIBHO 3aJaHHON (hU3MUecKOi MOJEeNbIo, 3a1a4,
MOJPa3yMEBAIOIINX CAMOCTOSITEILHOE CO3/IaHUE (PU3MUECKOM MOJAETH, aJeKBATHOM YCIOBHUSAM
3a]auH;

NOHMMaHWe (UBNYECKUX OCHOB U TMPHUHIMIOB JCHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HAa OKPYIKAIOIIYIO CPEAY;

OBJIQJICHUE METOJaMH CAMOCTOSITEIbHOTO TUIAHHUPOBAHWS H TPOBEACHUS  (pU3mUEcKuX
SKCIIEPUMEHTOB, aHalli3a W UWHTEepIpeTanuu HWHGOPMALUU, OINpeAeNeHUs JIOCTOBEPHOCTU
MOJTyYEHHOT'O pe3yybTara;

CO3/IaHME YCJIOBUUA JIA PpPAa3BUTUSA YMEHUW MPOEKTHO-UCCIEIO0BATEIbCKOM, TBOPYECKOM
JESITEIILHOCTH.

Ha w3ydenue ¢usuku (06a30BBI YPOBEHb) Ha YPOBHE CpPEIHETO OOIIEro OO0pa3oBaHHS
otBoautcs 136 dacos: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kiracce — 68 yacoB (2
yaca B HEJIENIO).

[IpennaraemMslii B mporpamme o Gusmke nepeyeHb JJ1a0opaTOPHBIX M MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YUYHUTEJb JeJaeT BHIOOp MPOBEICHUS JabOpaTOPHBIX paboT |
OTIBITOB C YYETOM MHIUBUAYATbHBIX 0COOCHHOCTEN 00yYarOIINXCSl.



COJEPKAHUE OBYYEHUA
10 KJIACC

Pasznen 1. du3uka u MeTOAbI HAYYHOT0 O3HAHUS

®usnka — Hayka o npupoje. HayuHble MeToabl MO3HaHUs OKpy»Karouero mupa. Poib
HKCIIEPUMEHTA U TEOPUH B MPOIECCE TTO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PU3HUKE.

MopnenupoBanue Qu3Mdeckux sBICHUH U mporieccoB. Hayunbie rumote3sl. Ousudeckue
3aKOHBI U TEOpHH. [ paHHIBl MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [[pUHIIUIT COOTBETCTBUSI.

Ponp u mecto ¢usuku B (HOpMHpPOBAHHH COBPEMEHHON Hay4YHOW KapTHHBI MHpa, B
MPAKTUYECKOU IESITETbHOCTH JIIOICH.

Llemoncmpayuu

AHanorosbie U U(POBBIE U3MEPUTENIHHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHKeHHE. OTHOCHTENBHOCTh MEXaHMYeCKoro aABwxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOW TOYKH, UX MPOEKIMH Ha OCH CHCTEMbI KOOpAHHAT. ClI0KEHUE MepeMEIeHUu 1
CJI0’KE€HHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE NBIKeHHE. ['paduku 3aBUCHUMOCTH
KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELIEHUSI MaTEpUATbHOM TOUKU OT BPEMEHHU.

CBoOoHOE TTafieHne. Y CKOpeHHe CBOOOIHOTO TTaCHHUS.

KpuBonuneiiHoe nBmxeHue. JIBukeHHe MaTepUalbHOM TOYKHM IO OKPYKHOCTU C
MIOCTOSIHHOW I10 MOAYJIIO CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JIMHEHHas CKOpocThb. Ilepuon m
yacToTa oOpaieHus. LleHTpocTpeMUTensHOE YCKOPEHHE.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHUE: CHUIOMETp, JIBHKCHHUE
CHaps/0B, LICMTHbIE U PEMEHHBIE MEpeIayuu.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UIUTFOCTPALIMS KHUHEMATHUECKUX XapaKTEPUCTUK JBUKEHHUS.

[IpeoGpa3oBanue IBUKEHHUM C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenune aBm>xeHus Tena, OpOIIEHHOTr0 MO YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

H3mepenne yckopeHus CBOOOIHOTO MaACHHUS.

HamnpagneHnne cKopocTH py JBUKEHUH IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3ydeHne HepaBHOMEPHOTO ABUKEHUS C LENBIO OIPEIEICHUS MTHOBEHHON CKOPOCTH.

HccnegoBaHue  COOTHOLIGHMSI — MEXIYy — OYTSAMH,  [POMACHHBIMM  TEJIOM  3a
IIOCJIEIOBATEIbHBIE PAaBHBIC IIPOMEKYTKM BpPEMEHM IPH PAaBHOYCKOPEHHOM JBHKEHHH C
HavyaJIbHOW CKOPOCTHIO, PABHOU HYIJIIO.

W3y4deHne NBUKEHHUs IAPUKA B BA3KOM KUJKOCTH.

W3ydenue nBUXEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHuun otHocuTenbHOCTH ['anuiies. 1lepsbiit 3akoH HeroTona. MHEepLansHble CUCTEMBI
oTCYETa.

Macca tena. Cuna. IlpuHumn cynepnosunuu cui. Bropont 3akon Herorona st
MaTepHaIbHON TOUKHU. TpeTuit 3akoH HproTOHA 1111 MaTepUaibHbIX TOYEK.

3akoH BceMUpHOTO TsaroteHus. Cuna tskectu. [lepBas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec rena.



Tpenune. Buasl Tpenust (mokosi, ckoybxkeHus, kaduenus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbKEHHUs U cuia TpeHus nokos. Koagdurment tpenus. Cuna conpoTUBICHUS
MIPH IBMXKCHUH TEJIa B )KUJKOCTH WM rase.

[ToctynaTtensHoOe U BpaliaTeabHOE ABMKEHHUE aOCOTIOTHO TBEPIOTO Tena.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpamieHus. [lmedo cuiibl. YcinoBHus paBHOBECHS
TBEPAOIO TeA.

TexHu4eckne YCTPONCTBA W TPAKTUYECKOE NPUMEHEHHWE: TMOAMIUIHUKY, JIBHKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nuepuuu.

CpaBHeHHME MacC B3aMMOICUCTBYIOIINX TEJ.

Bropoii 3akon HeroToHa.

Hsmepenue cu.

CnoxxeHue Cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(pOopMariiH.

HesecomocTs. Bec Tena nmpu yCKOpeHHOM NOABEME U MaJICHUU.

CpaBHEHHE CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus: TBEPAOTro Tena. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, n1abopamopuule pabomoi

W3ydenne nBuxeHus Opycka Mo HaKIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOUIUX B MPYKUHE M PE3UHOBOM
oOpasiie, OT ux AeGopMaIiim.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEA, UMEIOLIETO OCh BPAlCHHUS.

Tema 3. 3akoHbl COXpaHEHUA 8 MEXAHUKE

Nmnynsc MaTepuanbHON TOYKHU (Tea), CUCTEMbl MaTepUaNIbHBIX ToueK. MITyIbC CUITbI U
M3MEHEHUE UMITYJIbCca Tella. 3aKOH COXPAHEHUS UMITyJibca. PeakTHBHOE ABUKEHUE.

PaGora cuibl. MOIIHOCTE CHITBI.

Kunetnueckasi sHepruss MaTepHabHOM TOYKH. Teopema 00 M3MEHEHHH KHHETHYECKOM
SHEPTUH.

[TorenunansHast 3ueprus. [loreHnnanbHas SHEPTUs yupyro AeopMUPOBAHHOM MPYKUHBL.
[MoTennmansHas 3HEPTUs TeNa BOJIU3U TOBEPXHOCTH 3EMITH.

[ToreHunanbHble U HEMOTEHIMANbHbIE CUJIbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPTUH.

VYnpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCTpOMCTBA U INPAKTHUUECKOE NPUMEHEHME: BOJOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

[Tepexon moTeHUMATBHON YHEPTHH B KHHETUYECKYIO M 0OpaTHO.

Yuenuueckuu sxkcnepumenm, nabopamopmule pabomol

N3ydyenne aOCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO JABYX OJIMHAKOBBIX HHUTSHBIX
MasTHUKOB.

HccnenoBanue cBsA3M pabOThl CUIIbI C M3MEHEHHEM MEXaHUYEeCKOW SHEpPruu Tejla Ha
MpUMEpPE PACTHKEHUS PE3UHOBOIO KIYTa.

Pa3nea 3. MoaekynsipHas ¢pu3uKa ¥ TepMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKON TEOPUH U UX OMBITHOE 0OOCHOBAHHUE.
BpoyHnosckoe nBmwxkenue. Juddysus. Xapakrep ABWKEHHS UM B3aUMOJEHCTBHS YaCTHIL
BemecTBa. Mojenu CTpOEHHUs Ta30B, JKHJIKOCTEH W TBEPABIX Tel M OOBICHEHHE CBOMCTB



BEIIIECTBA HAa OCHOBE 3THX Mojeneid. Macca m pazMmepbl mosiekyn. KosmuecTBo BemiecTsa.
[ToctositHHas ABoraapo.

TennoBoe paBHOBecue. Temmepartypa u e€ usmepenue. Illkana remneparyp Llenscus.

Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHHME MOJICKYJISIPHO-KHHETHUECKOH TEOPHH
uaeanpHOro rasa. AOcCOJIOTHas TemmepaTypa Kak Mepa CpeaHeld KUHETHMYeCKON SHepruu
TEIUIOBOTO JBWKeHUs wyacTur rasza. [llkama temmeparyp KensBuna. ['a30Bbie 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporiecchl B UACaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHNe H3OMPOIIECCOB: N30TEPMa,
n30xopa, u3obapa.

TexHu4yeckue ycTponcTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETD, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIONIME JTUCKPETHOE CTPOCHHE BemiecTBa, ¢ororpaduu  MOJIEKYI
OPTraHUYECKUX COCTUHEHUMN.

OnbiThl 10 AU PY3UH KUAKOCTEH U Ta30B.

Moens OpOYyHOBCKOTO JIBHYKEHUS.

Mogens onbita LlTepHa.

OnbIThI, JOKA3bIBAIOLINE CYIIECTBOBAHNE MEXMOJIEKYJIIPHOIO B3aUMOJEHCTBHSL.

Monens, MILTIOCTPUPYIOLIAsk IPUPOTY NaBICHUS ra3a Ha CTEHKHU COCy/ia.

OnbIThI, WJUTIOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUS UEAIbHOTO ra3a, N30IPOLECCHI.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchl BO3/yXa B KJIACCHOM KOMHATe€ Ha OCHOBE H3MEpEHHIl 00bEMa
KOMHATBI, 1aBIICHUS] U TEMIIEpaTyphl BO3AyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMy COCTOSHUS Pa3peXEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMmoanHaMuueckass cucTeMa. BHyTpeHHSs 3HEpPrus TEPMOAMHAMHYECKON CHCTEMBI U
croco6Obl e€ m3MeneHusi. KonndyecTBo TernoTel U paboTta. BHyTpeHHsIs SHEprusi 0JHOATOMHOTO
UJEaIBbHOr0 raza. Buael Teronepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3TyUEHHUE. Y AelbHas
TEIIOEMKOCTH BellecTBa. KonyecTBO TEIIOTH U TEIUIoNepeiaye.

[lonartue 00 anmabatHOM mpouecce. IlepBbiii 3akoH TepMoaMHaMuKU. IIpumMeHeHHe
MEPBOro 3aKOHA TEPMOAMHAMUKH K M3omporeccaM. [ padudeckas nHTepnperanus paboThl rasa.

Bropoii 3akon TepmoauHaMuku. HeoOpaTuMocTh mpo1eccoB B MPUPOJIE.

Tennossie MamuHbl. [I[puHIMABL ASHCTBUS TEIIOBBIX MamuH. [IpeoOpa3zoBanus SHEPTHH B
TeIUIoBbIX MamuHax. Koaddumument noneznoro aeictBus TeruioBoil mMammabl. [{ukn KapHo u
ero Kod(hPuIMEeHT moJIe3HOTO NEUCTBHSA. IKOJOTUUECKHIE MPOOIEMBI TETUIOIHEPTETUKH.

TexHuyeckue yCTpoilcTBa M MPaKTUYECKOE IPUMEHEHHWE: JBUIaTElIb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOIMUIbHUK, KOHTUIIUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpPEHHEH SHEpruu Tejla MpU COBEPIIEHUH pPAaOOTHI: BBUIET NMPOOKH U3
OyTBUIKH TOJI JEHCTBHEM C)KaTOro BO3/1yXa, HarpeBaHHe 3¢upa B JATyHHOH TpyOKe MmyTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

W3meneHne BHyTpeHHEH HEPruM (TeMIlepaTypsl) TeJa MpH TeIuIoneperayue.

OnbIT Mo aguadaTHOMY PaCIIMPEHHIO BO3yXa (OMBIT C BO3YIITHBIM OTHHBOM).

Mopenu mapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamophvie pabomoi

N3mepenue yienpbHOM TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoowvl

[TapooOpa3zoBanne u kouaeHcanus. Mcmapenne u  kumenue. AOcomoTHas U
OTHOCHUTEJIbHAs BIaKHOCTh BO31yXa. HachlleHHbIil map. Y aenbHas TerioTa napooopa3oBaHus.
3aBUCHUMOCTb TEMIIEPATYPhl KUTICHUS OT JABJICHHUS.



TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPONHS CBOMCTB KPUCTAIIIOB.
XKunkue xpuctamibl. CoBpeMeHHble Marepuanbl. [lmaBieHue M KpucTau3alus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHHe TemI0BOro OanxaHca.

TexHUUeCKne YCTPOICTBA M TPAKTHUYECKOE IMPHUMEHEHHE: THUTPOMETP M IICHUXPOMETD,
KaJOpUMETpP, TEXHOJOTMM TIOJIy4eHUS COBPEMEHHBIX MaTepuajoB, B TOM YHUCIE
HaHOMATEPHAaJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiicTBa HaCHIIIEHHBIX MTAPOB.

Kunenue npy NOHMKEHHOM JaBJICHHH.

Crioco06b1 U3MEPEHUS BIAXKHOCTH.

HabmroneHne HarpeBaHus U IUIaBJICHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMOHCTpanys KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

N3mepenune oTHOCUTEIBHON BIaXKHOCTH BO31yXa.

Paznen 4. DaekTpoauHaMuka

Tema 1. Dnexkmpocmamuxa

OnekTpu3anusi Tell. OJEKTpUYeCKud 3apsana. JIBa BuIa 3IIEKTpUUECKUX 3apsJIOB.
[IpoBOgHMKY, TUANEKTPUKH U OTYIPOBOJIHUKU. 3aKOH COXPAHEHMSI AJIEKTPUUYECKOTO 3apsiia.

BzaumoneiictBue 3apsapoB.  3akoH  Kynona. TodeuHbIl  2neKTpuueckHid — 3apsif.
Onekrpuueckoe nose. Hanpsok€HHocTh 3nexTpuueckoro mnossd. [lpuHmun cynepno3unuu
3JEKTPUYECKUX NoJel. JINHUM HanpsHKEHHOCTU AJIEKTPUYECKOTO MOJIS.

Pabora cun oanektpocratmyeckoro Tmoisa.  [lotenmuman. Pa3HOCTH  MOTEHIIMANIOB.
[IpOBOIHUKY M IUAJIEKTPUKH B 3JIEKTPOCTATUUECKOM ToJie. Jlu3ieKkTpuueckass IpOHULIAEMOCTb.

OnektpoéMkocTh. KonmeHcatop. DIeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. DHEPrus
3apsKEHHOr0 KOHJIEHCATopa.

TexHuueckue ycCTpOHCTBAa M NPAKTUYECKOE MPUMEHEHME: 3JIEKTPOCKOI, 3JIEKTPOMETD,
ANEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE SJIEKTPONpPHOOPOB, KOHAECHCATOp, KOMUPOBAJIHHBIN
armapar, CTpyUHBIN IIPUHTED.

Llemoncmpayuu

Y CTpoCTBO U MPUHIUII JEHCTBHS dJIEKTPOMETPA.

B3aumoneiicTBre Ha3I€KTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TTOJIE 3apsHKCHHBIX TEl.

[IpoBOTHHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTUuecKast 3alluTa.

JIMpNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JIE.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcATopa OT IUIOIIAAM  IUIACTHH,
pacCTOSTHUSA MEKYy HUMH U TUAJIEKTPUYECKON TPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, n1abopamophvie pabomoi

H3Mepenue aeKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtit 3nekmpuueckuit moxk. Toku é paznuunvix cpeoax

DNEKTPUYECKUI TOK. Y CIOBUSL CYLIECTBOBAHUS AJIEKTPUUECKOTO TOKA. VICTOUYHUKH TOKa.
Cuita Toka. ITocTOAHHBIN TOK.

Hamnpspokenne. 3akon Oma 1715 yuacTKa LETH.

DIIeKTprUYeCcKoe CONPOTHUBIICHNUE. VY nensHOE CONPOTUBIICHUE BEILIECTBA.
[TocnenoBarenpHOE, NapaUIEIBHOE, CMEIIAHHOE COEMHEHUE TPOBOAHHUKOB.

PaGoTa snekrpuueckoro Toka. 3akoH Jxoyns—JIenia. MOIHOCTE JIEKTPHUYECKOTO TOKA.

DNEeKTpOABMXKYLIasl CUJIa U BHYTPEHHEE CONPOTUBIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) AJIeKTprIecKoi menu. KopoTkoe 3aMbIkaHUeE.



DneKTpOHHAs! IPOBOAUMOCTb TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHHS METAJUIOB
oT Temnepatypbl. CBEpXIPOBOAUMOCTb.

DnexkTpuueckuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TonynpoBonuuku. CoOCTBEHHass W NpPHUMECHas MPOBOJUMOCTb IONYIPOBOAHHUKOB.
CgoiictBa p—N-niepexoxaa. [1oxynpoBofHIKOBEIE TPHOOPHI.

DNeKTpUUecKUid TOK B PacTBOpaxX M pacijiaBaX 3IJIEKTPOIUTOB. DJIEKTPOIHTUYECKAsS
JTUCCOIHAIUS. DIEKTPOIIU3.

DneKkTpuuecKkuil TOK B razax. CaMOCTOSITeTbHBIA U HECAMOCTOATEIbHBIN pa3psa. MomHus.
[Ina3ma.

TexHuyeckue YCTpONCTBA U TMPAKTUYECKOE MPUMEHEHHE: aMIEpMETp, BOJBTMETD,
peocTar, MCTOYHHMKHM TOKA, JJIEKTpPOHArpeBaTelbHbIE MPUOOPHI, BJIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBIA IHOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJyIPOBOIHUKOBBIN TMOJI, TaJbBaHUKA.

Llemoncmpayuu

W3mepenue cuiibl TOKa U HANIPSKEHHUSL.

3aBUCHUMOCTh COMPOTUBICHUS HWIMHIPUUYECKUX TMPOBOJHUKOB OT MAJUHBI, IUIOMIAAN
MOTIEPEYHOI0 CEUYEHUs U MaTepuaa.

CMmelianHOe COeTMHEHUE TPOBOTHUKOB.

[IpssMoe u3MepeHue 3JIeKTpOABMKYIIEH Cuiibl. KOpoTkoe 3aMbIKaHHME TaIbBAHUYECKOTO
9JIEeMEHTa U OLIEHKA BHYTPEHHETO COMPOTUBICHUS.

3aBUCUMOCTh COITPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3NIEKTPOIUTOB.

HckpoBoli pa3psa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD JTHOJA.

Yuenuueckuii sxcnepumenm, n1abopamopuule pabomoi

W3ydeHne cMEIIaHHOTO COSTMHEHHSI PE3UCTOPOB.

W3mepeHnue  3lEKTPOABIKYIIEM CHJIBI MCTOYHMKA TOKa M €ro  BHYTPEHHETO
COTIPOTUBIICHUS.

HaGnronenue anekrponusa.

Me:xnpeamerHblie CBA3H

Nzyuenue kypca ¢usuku OazoBoro ypoBHs B 10 kiacce oCyIIecTBISETCS € y4E€TOM
COJIep)KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€Hl C KypcamMu MaTeMaTHKH, OWOJIOTUH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nowsamusi, CBS3aHHBIE C HM3YYEHHEM METOJIOB HAyYHOTO IO3HAHUS:
SIBJICHWE, HAy4yHBI (akT, rumore3a, Qu3Wdeckas BeIWYMHA, 3aKOH, TEOpHs, HaOIoJeHUE,
9KCIIEPUMEHT, MOJIETIUPOBAaHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHEe CHUCTEMBbl ypaBHEHMH, JuHeWHas ¢QyHKIMsa, mnapabona,
runep6oma, ux rpaduku U CBOMCTBA, TPUTOHOMETpUUYECKHUE (PYHKIIMU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI€HC, OCHOBHOE TPHUIOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHl M MX IPOEKIHMH Ha OCHU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexannyeckoe ABIKEHHE B JKMBOW npupoje, nuddysus, 0cCMOC, TeII000MEH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEIayu, TEIJIOBOE PABHOBECHE), IEKTPUUECKHUE SBIICHUS B
JKUBOM IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsE Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEM M Ta30B, JJIEKTPUUYECKHE
CBOICTBa METAJIOB, 3JIEKTPOJIUTHYECKAs JUCCOLMAINS, TaTbBaHUKA.

l'eoepaghus: BTaXXHOCTH BO3yXa, BETPbI, OapoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUEe IBHKEHUHN C HCIIONb30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHMKE, MOJIIMIIHUKY, MCIIOJIIb30BAHME 3aKOHA COXPAHEHUs HMITyJIbca B TEXHUKE (pakeTa,
BOAOMET W JApYyrue), JBHUTaTelb BHYTPEHHErO0 CropaHus, mapoBas TypOWHA, OBITOBOU
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJyUYE€HUsI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHUCIIE



HAaHOMAaTEepPHAJIOB, U  HAHOTEXHOJIIOTMH,  DJJEKTPOCTATHUYECKas  3alluTa,  3a3eMIICHHE
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEp, OJIEKTpOHArpeBaTelbHbIE MPUOOPSI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TAJTbBAHUKA.

11 KJIACC

Pasnen 4. DuekTpoauHaMuka

Tema 3. Maznumnoe none. IneKmpomacHUMHAA UHOYKUUSA

[ToctosiHHbIE MarHuTHl. B3auMonelcTBUE MOCTOSHHBIX MAarHuToB. MarHuTHOE MoOJIE.
Bekrop marautHOM MHAYKUMU. [[pyHIKI Cyneprno3ULMU MarHUTHBIX MOJIEH. JIMHUM MarHUTHON
uHayKuy. KapTtuHa muHUN MarHUTHOM WHJTYKIIUU TTO0JIS1 TIOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1osie TPOBOJHUKA ¢ TOKOM. KapThHa NMHMII MHAYKUMKW MarHUTHOTO MOJIS
JJIMHHOTO TPSIMOTO MPOBOAHUKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOAHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumoaencTBre NpoBOJIHUKOB C TOKOM.

Cunia Amriepa, €€ MOIy/Ib ¥ HalpaBJICHHE.

Cuna JlopeHua, e€ MoOAyJib W HampaBieHHe. JIBUKEHHE 3apsKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. PaGora cuibl Jlopenna.

SIBneHue HNEKTPOMAarHUTHOM WHAYKIUU. [lOTOK BeKTOpa MAarHUTHOM HHIYKIHH.
DNEeKTPOABUKYIIAs CUJIa MHAYKIIMU. 3aKOH JIEKTPOMAarHuTHOU nHayKiuu dapazes.

BuxpeBoe snexTpuueckoe mojie. DIEKTPOABMXKYIAs CHUJIAa WHAYKUWUA B TNPOBOJAHHKE,
JIBUKYILIEMCS ITOCTYIATEIbHO B OJTHOPOAHOM MarHUTHOM MOJIE.

IIpaBuio Jlenna.

NunykTuBHOCTD. SIBICHUE CAMOMHAYKIIUU. DICKTPOIBIKYIIAS CHUJIa CAMOUH Y KIIUH.

DHeprusi MarHUTHOTO MOJIs1 KATYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoCTBA M MPAKTUYECKOE NPUMEHEHUE: TOCTOSHHBIE MAarHHThI,
ANEKTPOMATrHUTBI, AJEKTPOJBHUIATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHHUE AIEKTPOHHOIO IMyYKa MAarHUTHBIM MOJIEM.

JIvHUY MHIYKIMY MarHUTHOTO MOJIA.

B3aumopeiicTBrue 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amriepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBrIeHME NEKTPOMArHUTHOW UHAYKIUH.

IIpaBuio Jlenna.

3aBUCHUMOCTD DJIEKTPOABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUS MarHUTHOTO
MOTOKA.

SIBrieHME CAMOMHIYKIUH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

M3ydyeHrne MarHuTHOTO OIS KaTYIIKU C TOKOM.

HccnenoBanue 1ecTBUS NOCTOSHHOIO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue sBiIEHUS 3JIEKTPOMAarHUTHOM MHTYKIUU.

Pa3nes 5. KosieOanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHumMHble KO1eOAHUA

KonebarenbHass cucrema. CBoOojHble MexaHMuYeckue KojeOaHus. ['apmoHuueckue
koneOanus. Ilepmon, wdactora, amrmumryna u  ¢asza konebanmid. IlpyXMHHBIH MasSTHHK.
MareMaTuueckuii MasiTHUK. YpaBHEHHE TrapMOHMYECKUX KojeOanuil. IlpeBpaiieHue sHepruu
IIPU TApMOHUYECKHUX KOJIEOaHUSX.



Konebarenpuplii koHTYp. CBOOOIHBIC 3JIEKTPOMArHUTHBIE KOJICOAaHWUS B WIACATHLHOM
KOJIeOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMH M 3JIEKTPOMAarHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTHH B HICATLHOM KOJeOaTeTbHOM
KOHTYpE.

[IpencraBnenue o 3aTyxaroummx KojieOaHusX. BoIHYX/I€eHHbIE MEXaHUYECKHE KOJeOaHusl.
Pe3onanc. BeIHyKIeHHBIE 2JIEKTPOMarHuTHbIE KOJIeOaHMs.

[lepemennsiii Tok. CuHyCcOUJANIbHBIN NEpEMEHHBINH TOK. MOITHOCTh MEPEMEHHOIO TOKa.
AMIIIUTYJHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HANPSIKEHUS.

Tpancdopmarop. IIponsBoacTBo, mepenada u MOTPEOICHUE SJICKTPUUECKON SHEPTrHH.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJCTBE JNEKTpodHepruu. KyibTypa uCnosab30BaHUs
ANEKTPOIHEPIUU B MIOBCEIHEBHOM )KU3HH.

TexHnyeckue yCTpONCTBA M NPAKTHUUYECKOE IPUMEHEHHME: JJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUHU AJIEKTporepeaay.

Llemoncmpayuu

HccnenoBanue mapaMeTpoB KojieOaTeIbHON CUCTEMBI (MTPYKUHHBINA WM MaTEMaTHICCKUN
MasITHHK).

Habmonenune 3aTyxaromux KoieOanui.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJIeOaHUH.

HaGmonenue pezonanca.

CB00OOIHBIE IEKTPOMArHUTHBIE KOJIEOaHUs.

OcummnorpaMmsl — (3aBUCUMOCTH  CHJIBI  TOKa W HamlpsOKEHUST OT BPEMEHM) JIs
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mpu mociieoBaTeIbHOM COSAMHEHUU PE3UCTOpa, KaTYUIKW WHAYKTUBHOCTH U
KOHJICHCATOPA.

Monens IMHUY 3JIEKTPOoIIepeIayu.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TIeprOa MaJIbIX KoJeOaHHii rpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanue mnepeMEeHHOro TOKAa B LENM M3 IOCIENI0BAaTEIbHO COECOUHEHHBIX
KOHJICHCATOPAa, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL

MexaHn4deckue BOJIHBI, yCI0BUA pacnpocTpaHeHud. [lepuoa. CkopocTs pacnpocTpaHeHUs
U JuiMHa BOJHBL. [lomepeunsle M TMpoAONbHbIE BONHBL MHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. Y CJIOBHS M3IIyYEHUS DJEKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHTanus BekTopoB E, B, V B snextpomarautHOi BoiHe. CBOWMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXKCHUE, IpeJIOMJIeHHe, Mnoysipu3auusd, auppaxkuus, uHTeppepeHuus. CkopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkama 3JIEKTPOMArHUTHBIX BOJIH. [IpHMeHEHHE JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpyHLIHKIIBI paguOCBA3HU U TENEBUACHUA. Pagronokanuys.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH cpeabl.

TexHMYeCKHE yCTpOMCTBA M INPAKTUYECKOE NPHUMEHEHHWE: MYy3bIKaJbHblE WHCTPYMEHTHI,
yJIbTpPa3ByKOBas JUArHOCTHKA B TEXHUKE M MEIUIMHE, pajap, paguoNpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO0pa3oBaHue 1 pacpoOCTPAaHEHHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

Kone6uomeecs Teno Kak UCTOYHHK 3BYKa.

HaOmnroneHue oTpakeHus ¥ MpeaoMIIeHUs MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHunn 1 [upakiinu MEXaHUYECKUX BOJIH.



3BYKOBOM pE30HAHC.

Hab6nronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH W YacTOTOM
KOJICOaHUH.

HccnenoBanne  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPAXXEHUE, MPEIOMIICHUE,
noJsipu3anus, 1udpakuus, THTepEepeHLUs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsiMonnHeiiHoe pacipocTpaHEHHE CBETA B OJJHOPOIHOM cpefe.
JIyd cBera. ToUeUYHBIN UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHbl OTpaxxeHHs cBeTa. [locTpoeHne H300pakeHUN B IJIOCKOM
3epkaine.

[Ipeomiienne cBeTa. 3aKOHBI MPEJIOMIICHHS CBETa. AOCOJIOTHBIM  TOKA3aTeNb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbIl yroia MHOJHOTO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus cBeta. CiioxxHbIi cocTaB 6enoro csera. L[ser.

Cobuparone W pacceuBaronive JHUH3bl. ToHKas JuH3a. DOKYyCHOE pacCTOsHUE U
ONTHUYECKasl CUJia TOHKOW NUH3BL. [locTpoeHne n300paxkeHNil B COOMPAIOIIMX M PACCEHBAIOIINX
nuH3ax. @opMyia TOHKOW JIMH3BL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T'€OMETPUUECKOM ONTUKH.

BomnoBas ontuka. WHtepdepenuus cBera. KorepeHTHbIE HWCTOYHHMKH. Y CIOBUS
HAOI0/IEHUS] MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT JBYX CHH(]A3HBIX
KOTE€PEHTHBIX UCTOYHUKOB.

Hudpakmus cBera. [udpakiuuonnas pemérka. YciaoBue HAOMIOAEHUS TJIaBHBIX
MaKCHUMYMOB IpH MaICHUH MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIIUOHHYIO PEIIETKY.

[Tonsipuszanus ceera.

TexHnyeckue ycTpoWcTBa M MpPaKTUYECKOE IMPUMEHEHME: O4YKH, Jiyna, (oroammapart,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OMNTHKA, AU(PPAKIIMOHHAS
pelmeéTKa, MoJISPOu.

Llemoncmpayuu

[IpsiMonuHeliHOE pacnpocCTpaHEHUE, OTPaKEHHE W MpelomiieHHe cBeTta. OnTudeckue
pUOOPHI.

ITonHoe BHyTpeHHee oTpakeHHne. Moneib CBETOBOJA.

HccnenoBanue CBOMCTB N300paKEHHM B JIMH3AX.

Mopnenu MUKpOCKOna, TEJIECKONA.

HaGmronenue naTepdepeHInm creTa.

Habmonenue nugpakiuu cera.

HaGmronenue aucnepcun cBeTa.

[Tonyuenue criekTpa ¢ MOMOILBIO TPU3MBI.

[Tomyuenune cekTpa ¢ TOMOIIBIO TUPPAKITMOHHON PEIIETKH.

HaGnronenue nonsipu3aiuy cBera.

Yuenuueckuii sxcnepumenm, n1abopamophuie pabomoi

N3mepenue nokasaresns NpeoMIICHUs CTEKIIA.

HccnenoBanue CBOMCTB N300paKEHHM B JIMH3aX.

HaGnronenue aucrepcun cBera.

Pa3nes 6. OcHOBBI cIeHAJIBLHONM TEOPUH OTHOCHTEIbHOCTH

I'panuipl NPUMEHMMOCTH KJIACCUYECKOM MeXaHWKU. IlocTyiaTel crienuaabHOM Teopuu
OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTH MOAYJISl CKOPOCTH CBE€Ta B BaKyyMe, IIPHHIHII
OTHOCHUTENIbHOCTH DUHILITEHHA.

OTHOCHTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHU U COKPAILLCHUE JIIUHBI.

OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHULIBI.

CBs3b MACChI C SHEPTUEH U UMITYJIbCOM PEISATUBUCTCKON YaCTHUIIbI. DHEPTHUsl MOKOSI.



Pasznen 7. KBanToBas pusuka

Tema 1. Dnemenmul K6AHMOGOU ONMUKU

®otonsl. Dopmyna [Inanka cBsi3u sHEpruu (HOTOHA C €r0 YACTOTONH. DHEPTUS U MMITYJIHC
dortoHa.

OtkpeiTie u wuccnenoBanue (oroddpdexra. Omnwitet A. I'. CroneroBa. 3aKOHBI
doroaddexra. YpaBHenue DitHmTeiHa a1 poroadpdekra. «Kpacnas rpanuna» porosddexra.

Hasnenue ceera. OnbiTh [1. H. JIeGenena.

XUMHUYECKOE IEMCTBUE CBETA.

TexHUUecKne yCTPOWCTBA W TPAKTHUECKOE MpUMEHEHHE: (POTOINEMEHT, (OTONATIHK,
CoJIHEeYyHast 6aTapest, CBeTOAMOI.

Jlemoncmpayuu

D013 deKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanme 3akoHOB BHEIIHEToO GoTodddekra.

Cetoauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmnbiTel Pesepdopaa nmo paccesnuro o -yactuil. [lmanerapuas
monenb atoMa. [loctynarer bopa. U3nydenue u mornomeHue (GOTOHOB MpH Mepexojie aToMa ¢
OJIHOTO ypOBHSl SHEpruum Ha Apyroil. Buasl cnektpoB. CHekTp ypOBHEW 3HEpPruuM aroma
BOZOpOJA.

BonnHoBsie cBOMcTBa yacTull. Bosubl ne bpoinsa. KoprnyckynsipHO-BOJIHOBOM Tyaiu3Mm.

CHOHTaHHOE U BBIHYKJICHHOE U3ITy4YEHHE.

TexHudeckue YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM aHAIN3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mopnens omnbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Hab6nronenne nuHeHyaThIX CIEKTPOB U3ITYUCHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

Habmronenue muHeRvyaToro crexkTpa.

Tema 3. Amomnoe sa0po

OKCNEpUMEHTHI, JOKa3bIBAlOIIME  CJIOXHOCTh  CTPOEHUS  sijpa. OTkpbITHE
paaroakTuBHOCTH. OnbITH Pezepdopa nmo onpeneneHUIo cocTaBa paluoaKTUBHOTO U3TyUYEHUS.
CaoiicTBa anbda-, 6era-, raMMa-u3nydeHus. BiusHue paqnoakTHBHOCTH Ha JKUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHAa W HedTpoHa. Hykionnas mopmens siapa [eiizenOepra—lBaneHKO.
3apsin anpa. MaccoBoe uucio sapa. M30Tormsl.

Anbda-pacnian. DIEKTpOHHBIM W MO3UTPOHHBIM OeTa-pacmaj. ['amma-u3iaydeHnue. 3akoH
paauoaKkTUBHOIO pacraja.

DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. [ledexT macchr sapa.

Snepusle peakuuu. JleneHue u CUHTES SIED.

Snepupiii  peaktop. Tepmosimepubii cuHTe3. [IpoOiieMbl W MEPCIIEKTUBBI  SAECPHOU
DHEPreTUKHU. DKOJIOTUYECKUE ACTIEKTHI AEPHON SHEPTEeTUKH.

DnemMeHTapHble YacTUlbl. OTKPBITHE MO3UTPOHA.

MeTo/1bI HAOMIOCHUS U PETUCTPAIIUH DIIEMEHTAPHBIX YACTHII.

dyHTaMEHTAIbHBIC B3aUMOICUCTBUS. ENMHCTBO pu3nueckoli KapTUHBI MUpa.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: JO3UMETpP, KaMepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoa.

Jlemoncmpayuu
CuéTunK HOHU3HUPYIOIINX YaCTHII.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4yacTHIl (110 TOTOBBIM QoTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMHUHM M ACTPOPU3UKH

Ortanel  pa3BuTus  acTpoHoMuu. llpukiagHoe W MHMpOBO33pPEHUECKOE  3HAYECHHE
ACTPOHOMHH.

Bup 38é3nH0r0 HebGa. Co3Be3nus, spkue 3BE3/bl, MJIAHEThI, UX BUAUMOE JBH)KEHUE.

ConneyHas cucrema.

Connue. Conneunas akTuBHOCTh. Mcrtounuk sHeprum ConHua m 3BE34. 3BE3IBI, HX
OCHOBHBIE XapaKTePUCTHKHU. JluarpamMma «CHEKTpajbHBIA KiIacC — CBETUMOCTbY». 3BE3IbI
[JIAaBHOM TIOCJIEOBATEIbHOCTH. 3aBHCHUMOCTb «Macca — CBETHUMOCTb» Ul 3BE3] IJIaBHOU
nocneaoBarelbHOCTH. BHyTpeHHee cTpoeHue 3BE34. CoBpeMEHHBIE TPEJCTABICHUS O
IIPOUCXOXKACHNN U 3BoItoLuy CoTHIA U 3BE3I. DTalbl )KU3HU 3BE3 L.

Muneunsrii [TyTs — Hamra ["anaktuka. [lonoxxenne u npmwkenne Connina B ['anaktuke. Tums
rajJlakTUK. PaguoranakTiuky v kBazapsl. YEpHbIE ABIPHI B siIpax rajJakTHK.

Bcenennas. Pacmmipenne Bceenennoil. 3akon XaO6ma. PazOeranme ramaktuk. Teopus
Bonsioro B3peiBa. PenukroBoe nsimyueHue.

MacmrabHas cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnslie npobiaemMbl aCTpOHOMUHU.

Yuenuueckue nabnrooenus

HabmoneHns HeBOOpPYKEHHBIM TJ1a30M C MCIIOJIb30BAaHHEM KOMIBbIOTEPHBIX MPUIOKEHUN
JUISL OTIPEJICNIEHUS TIOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/Us
CeBepHoOro nonyuiapus 1 sipkue 3BE3/bl.

Habmonenus B reneckon Jlynsl, uranet, Maeunoro [lyTu.

Oo6o0maroniee noBTOpeHUE

Ponp (u3Wku W acTpOHOMHHM B 3KOHOMHUYECKOW, TEXHOJOTHYECCKOW, COIUATBHONH H
THYECKOW cdepax AEATEIbBHOCTH 4YeJOBEKa, POJb M MECTO (HU3MKHM U AacCTPOHOMUHU B
COBPEMEHHOW HAay4HOW KapTHHE MHpPA, pPOJIb (QHU3MUECKOW Teopurn B (HOPMHUPOBAHHUU
npezcTaBiIeHuit 0 pU3nYecKor KapTUHE MUpa, MECTO (PU3NUECKOI KapTUHBI MUpa B 00ILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEACTABICHUI O IPUpPOJE.

Me:xknpeameTHble CBSI3U

Nzyuenne xypca ¢usmkm 0OazoBoro ypoBHsS B 11 Kiacce OCYIIECTBISETCS € y4ETOM
COJepXKATENbHbIX MEXIIPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTHKH, OHOJIOTHWH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nousmus, CBA3aHHbIE C M3YYEHMEM METOJOB HAyYHOIO IO3HAHUS:
SIBJICHUE, HAy4yHBI (akT, rumore3a, Qu3Wdeckas BeIUMYMHA, 3aKOH, TEOpus, HaOIoJaeHUE,
JKCIIEPUMEHT, MOJIEIUPOBAHUE, MOZECIIb, U3MEPEHHUE.

Mamemamuxa: penieHue CUCTEMbl ypaBHEHHUH, TPUTOHOMETpUUYECKUE (YHKIMHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXIECTBO, BEKTOPBI M HX
IPOCKIIMM HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIC 3JEMEHTApHBIX (DYHKIIHIA,
NPU3HAKU OJ00MS TPEYTrOJIbHUKOB, ONPeAEICHHUE TUIOIAAN INIOCKUX QUTyp U 00béMa Tell.

buonoeusn: snextpuyeckue SBICHUS B JKUBOM mHpupoje, KojeOaTelbHbIe IBUKCHUS B
KUBOW NPUPOJE, ONTHYECCKUE SIBICHUS B JKMBOM IPHUPOJE, NCHCTBHE paJualiy Ha >XUBBIC
OpraHU3MBI.

Xumus: CTpOGHHME aTOMOB M MOJIEKYJ, KpPHUCTaJUIM4ecKas CTPYKTypa TBEPIBIX Tell,
MEXaHU3MBbl 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKU, CIIEKTPATbHBIN aHaJIH3.

lI'eoepaghus: MarHuTHBIE TOOCA 3€MJIM, 3aJIEKH MArHUTHBIX PyA, (POTOCHEMKA 3EMHOM
IIOBEPXHOCTH, NPEACKA3aHNE 3EMIIETPSCEHUN.

Texnonozus: NTMHUMA DJIEKTPOIIEpenad, TEHEPaTop IMEPEMEHHOIO TOKA, 3JIEKTPOJBUTATEIID,
UHIYKIMOHHAsT TeuYb, pajxap, pajuoNpUEMHHUK, TEIEeBH30p, aHTeHHa, TeiedoH, CBY-meus,
NPOEKIMOHHBIH anmapar, BOJOKOHHAs ONTHKA, COJIHEYHas Oarapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mpenmera «®Pu3mMka» Ha ypOBHE CpeIHEro oO0mero oO0pa3oBaHUS
(0a30BBIf  ypOBEHb) JIOJDKHO  OOECHEeUUTbh JOCTHXKEHHME  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHbIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbHI

JIM9HOCTHBIE pe3yNbTaThl OCBOCHHS ydeOHOro mpeamera «Dusnka» ITOMHKHBI OTpa)xartb
TOTOBHOCTh M CIOCOOHOCTH O0YyYaloIIUXCsl PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEU
MO3UIUCH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHCHTAIlMi, IMO3UTUBHBIX BHYTPCHHHX
yOXKICHHU, COOTBETCTBYIOLIMX TPAAMIIMOHHBIM IIEHHOCTSIM  POCCHUICKOTO  0OIIecTBa,
paciIMpeHue >KU3HEHHOTO OMbITa M OIbITa JESATEIIbHOCTH B MPOIECCE pean3allid OCHOBHBIX
HaTpaBJIEHUI BOCIIUTATENBHOMN 1€ATEILHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOTr0 BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOydYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOTI'O YJIEHa POCCUIMCKOr0 00IECTBa;

NPUHATHE TPATUIIMOHHBIX OOIIEYETIOBEYECKUX TYMAaHUCTHUECKHX M JIEMOKPAaTHYECKHX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO NEATEIbHOCTh B HHTEpEcax TpakIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUN B 00pa30BaTEIbHON OpraHU3allHH;

yMEHHE B3aUMOJACHCTBOBATH C COLMUANTbHBIMU HHCTUTYTAaMH B COOTBETCTBHH C UX
(GYHKIIUSAMYU ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapPHON M BOJOHTEPCKOM NEATEIBHOCTH,

2) NATPHOTHYECKOTO BOCTIUTAHUS S

c(hOpMUPOBAHHOCTH POCCUIMCKON TPaTaHCKON UACHTUYHOCTH, MATPUOTU3MA,

IIEHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSM POCCHUMCKHUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHbBIE PEILIEHUs, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEGHHOCTH, B TOM YHCIIE B ACSITEILHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOHYNBOTO Oy IyIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOUasi 3CTETUKY HAy4HOI'O TBOPYECTBA, MPUCYIETO
buznueckoil Hayke;

5) Tpy/10BOT0 BOCTIUTAHUS

UHTEpeC K pa3iuuHbiM cdepam mpodecCHoHaTbHOU AEeSITeNbHOCTH, B TOM 4YHUCIE
CBS3aHHBIM C (DM3MKOW W TEXHHWKOW, yYMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymyriei
npodeccuu 1 peann30BbIBaTE COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (U3MKH Ha
MPOTSKEHUH BCEU KHU3HU;

6) 9K0JIOrHY€CKOr0 BOCIIUTAHUS

c(OpPMUPOBAHHOCTh DKOJOTUYECKOW KYJIBTYPhl, OCO3HAHHE TJIOOANBFHOTO XapakTepa
IKOJIOTUYECKUX MPOOIIeEM;

IUTAHUPOBAHUE M OCYIIECTBIICHWE NEHCTBUI B OKpYKAloOIIeW Cpele HAa OCHOBE 3HAHUS
LeJIeH YCTOMYMBOTO PAa3BUTHSI YEIIOBEYECTBA;

pacildpeHre OIbITa JEATEIbHOCTH HKOJOTMYECKON HampaBIEHHOCTH Ha OCHOBE
UMEIOINXCS 3HaHUH 10 pu3mKe;



7) HEHHOCTH HAYYHOTO MO3HAHHUS

c(OPMHUPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BuTHA (PU3NUECKON HAYKH;

OCO3HaHME IIECHHOCTU HAy4YHOM AESTeIbHOCTH, TOTOBHOCTh B MpOIecce U3YUeHUs (PU3UKU
OCYUIECTBIISATh IPOEKTHYIO M UCCIIEA0BATENbCKYIO IEATEIbHOCTh UHANBHUIyaJIbHO U B FPYyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

IMo3naBaTe/IbHBbIE YHHUBEPCATbHBIE YUeOHbIE TeHCTBUS
Ba3oBble 1oruveckue aeicTBuA:

CaMOCTOATENILHO (OPMYJIMPOBATh M AKTYAJIM3UPOBaTh MpPOOJEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIeNIATh eNIN IeATEIIbHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPHU UX JOCTHKCHHS,

BBISIBJIATH 3aKOHOMEPHOCTH U IPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3MUECKHUX SIBICHUSX;

pa3pabaThIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAN3a UMEIOIINXCS MaTepHaIbHBIX
¥ HeMaTepuallbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBHI B JESTEIBHOCTh, OICHWBATH COOTBETCTBUE PE3YJIBTATOB LIEISIM,
OLICHUBATh PUCKH TIOCIIE/ICTBHI AEATEILHOCTH;

KOOPIMHUPOBATh M BBINOJHATH pPa0OTy B YCIOBUSX pPEaJbHOTO, BHUPTYAIBHOTO U
KOMOMHHPOBaHHOTO B3aUMO/ICHCTBUSI;

pa3BUBaATh KPEATHBHOE MBIIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

Ba3oBrble nccienoBarejbcKue AeiiCTBUA:

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIFOYEBBIMH TOHATHAMH W METOJIaMH (hU3mdecKon
HayKH;

BJIaJICTh HAaBBIKAMH y4eOHO-HMCCIIEOBATENILCKON U TPOCKTHOH NEATETHHOCTH B 00JacTH
(HU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY MOMCKY METOZOB PEUICHUS 33134
($U3NIECKOTO COepKaHMsI, IPUMEHEHHIO PA3IMYHBIX METO/IOB MIO3HAHMS,

BIIZICTh BUJAMH JESTENBHOCTH IO TOJYYCHUIO HOBOTO 3HAHMSA, €r0 WHTEPIPETallHy,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B DPA3JIMYHBIX YUYEOHBIX CHUTyalllsiX, B TOM 4YHCIIE TpHU
CO3aHUU y4YEOHBIX MPOEKTOB B 00J1aCTH (PUBUKH;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3HpOBATh 3a7ady, BBIIBUTATH
THIOTE3y € pEUICHUs, HAXOJUTh AapryMEHTHl Ui JIOKAa3aTeNbCTBA CBOUX YTBEPXKICHHH,
3aJaBaTh MapaMeTpPbl U KPUTEPUU PEIICHUS;

aHAJIM3MPOBATh TIONyYCHHbIE B XOAE pEIICHHS 33/Ja4d pPe3yJbTaThl, KPHUTUYECKU
OILIEHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHUSX;

CTaBUTh U (HOPMYIHPOBaTH COOCTBEHHBIC 3a/1aud B 00pa30BATEILHON AEATEIBHOCTH, B
TOM YHCJIE TIPHU U3yUEHUH (DUBUKH;

JIaBaTh OIICHKY HOBBIM CHTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCUTH 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEEATEILHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTeil;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTb OpUTHHAIBHBIC TTOIX0bI H PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, JOIYCKAIOIIHE aIbTCPHATUBHBIC PELICHUS.

PatGora ¢ undopmaunmeii:

BJIJZICTh HABBIKAMH TTOJy4eHUS MHPOpMAIMU (HU3NIECKOTO COMACpP)KaHHUsS M3 MCTOYHHKOB
pasHBIX THIIOB, CAMOCTOSITEIbHO OCYILIECTBIATh TIOMCK, aHalu3, CHUCTEMAaTH3alMI0 M|
MHTEPIIPETANNIO HHHOPMALIUH PA3THYHBIX BUIOB U (GOPM IPEICTABICHNUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(POPMAIIHH;

UCTIONIB30BaTh CPENCTBA WH(POPMAIIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OpPraHM3AaLMOHHBIX 3a/1ad C COOIIOEHUEM
TpeOOBaHNI SPrOHOMUKH, TEXHUKH 0€30MIaCHOCTH, THTHEHBI, PeCypcocOepeXeH s, TPaBOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€301acHOCTH;



CO3/1aBaTh TEKCTHl (PU3UYECKOTO COJACPIKAaHUS B pPAa3NMYHBIX (dopMmarax ¢ y4EToOM
Ha3HaueHUs MHPOpPMALMU U LEJIEBOM ayAUTOpUH, BBIOMpas ONTUMAIBHYIO (opMy
IPEJICTaBICHNS U BU3YyaIU3aL1H.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

OCYIIIECTBIISATH OOIICHHUE HA YpOKaX (PU3UKH M BO BHE-YPOUHOU JIEATEITHBHOCTH;

pacmo3HaBaTh MPEANOCHIIKYA KOHGIUKTHBIX CUTYAIil U CMATYATh KOH(QIUKTHL

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOI0 TOYKY 3PEHHSI C HCIOJIb30BAHHEM SI3BIKOBBIX
CPENCTB;

MOHUMATh U UCTIOJIh30BaTh MPEUMYIIESCTBA KOMAH/HON ¥ HHIUBUIYaTbHOU PabOTHI;

BbIOUpATh TEMATHKYy M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH Ka)KJ0r0 4JIE€HA KOJUIEKTUBA;

NPUHUMATh LEId COBMECTHOM JESITENbHOCTH, OPraHMW30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUA MO €€ IOCTHMIKEHMIO: COCTAaBJIATH IUIAH JEWUCTBUM, PACHPENCISITH POIU C Y4ETOM
MHEHUI Y4aCTHUKOB, 00CYK/IaTh pe3yIbTaThl COBMECTHOI pabOTHI;

OIICHUBATh Kau€CTBO CBOETO BKJIAJA M KaKJIOTO yUYaCTHHKA KOMaH/AbI B OOIIUI pe3yabTaT
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeayaraTb HOBBIE NPOEKTHI, OLICHWBATH HJAEH C MO3WLUHUH HOBHU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATETMYECKOE TMOBEAECHUE B PA3JIUYHBIX CHUTyalusX,
MPOSIBIISITH TBOPUECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PeryisiTuBHbIe YHHBepCaJbHbIE YUeOHbIe AeiicTBUS
Camoopranu3anusi:

CaMOCTOSITEIIEHO OCYIIECTBIISITh TO3HABATEIIBHYIO JESATCIIEHOCTh B 00JacTH (PU3UKUA U
ACTPOHOMUH, BBISIBIATH MPOOJIEMBI, CTABUTh U ()OPMYIIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIIbHO COCTABJISITh IUJIAH PEIICHUS PAacUYETHBIX M KAueCTBEHHBIX 3ajad, TJIaH
BBIMIOJTHEHHSI TMPAKTUYECKOW paboThl € Y4YETOM UMEIOUIMXCA PECypcoB, COOCTBEHHBIX
BO3MOJKHOCTEHN U MPEIIIOYTECHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacumpsTh paMKH Y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX TPETIOYTCHHIA;

JieNnaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATH MPHUOOPETEHHBII OTIBIT;

crocoOcTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYAUIMU B 001acTH (U3HKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJICKT:

JaBaTh OIEHKY HOBBIM CUTYyallUsIM, BHOCHTb KOPPEKTHUBHI B JEATEIBHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIa/ICTh HaBBIKAMH MO3HABATENBHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JACHCTBUN
¥ MBICJTUTEILHBIX TPOIECCOB, UX PE3YJIbTATOB M OCHOBAHHIA;

UCTIONIE30BATh MPUEMBI peICKCUU ISl OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKECHUIO;

IMPUHUMATh MOTHUBBI U ApTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yIbTaTOB AESITEIbHOCTH;

MPUHUMATH Ce0sl, MOHNUMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

IMPUHUMATh MOTHUBBI U ApTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yIbTaTOB AEITEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIMIHUOKU.

B npouecce goctukeHust TIMYHOCTHBIX Pe3yIbTaTOB OCBOCHUS NMPOTPAMMBbI IO (pHU3UKE I
YPOBHSI CpeHEro 00IIero oopa3oBaHus y o0ydaromuXcsi COBEPUICHCTBYETCS 3MOIMOHATBHBIN
UHTEIJIEKT, MPEeANnoIaraouuii cpopMUPOBaHHOCTD:



CaMOCO3HAHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSTHHE,
BUJIETh HANpaBJIEHUs pa3BUTHs COOCTBEHHON 3MOLIMOHAIILHOMN cepsl, ObITh yBEPEHHBIM B cebe;

CaMOperyJIMpOBaHUS, BKJIIOYAOILIETO CaMOKOHTPOJIb, yMEHHE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJECHUE, CIIOCOOHOCTh aJaNTHPOBATHCA K 3MOIMOHAIBHBIM
MU3MEHEHHSM U MPOSBIATh THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKECHHMIO LEIM U YCIEXY,
ONTHMHU3M, UHULIMATUBHOCTb, YMEHHE JI€HCTBOBATH UCXOS U3 CBOMX BO3MOKHOCTEH;

SMMATHH, BKIIOYAIOMEH CIOCOOHOCTh MOHMUMATh 3MOLMOHAIBLHOE COCTOSHUE IpPYTHUX,
YUUTBIBATh €TO NP OCYILECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh BBICTPAWBATh OTHOUICHHUS C IPYTMMHU
JOABMH, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peIiaTh KOH(QIUKTHL.

MNPEAMETHBIE PE3YJIBTATHI

K konmy oOydenus B 10 kJacce mpeaMeTHBIE pe3ybTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYHAIOLIUXCS YMEHHIA:

JIEMOHCTPUPOBATh HA TPUMEpPAX POJIb U MecTO (U3UKH B (DOPMUPOBAHHH COBPEMEHHOU
Hay4YHOH KapTHHbBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHMKHM M TEXHOJIOTHI, B NMPaKTHYECKOU
JeITEeIILHOCTH JIIOJICH;

YUUTHIBaTh TPaHMLbI TNPUMEHEHUS H3YyYEHHBIX (QHU3MUECKUX MOAEJe: MarepuanbHas
TOYKA, MHEpLUAIbHAs CHCTEMa OTCYETa, aOCOJIOTHO TBEPAOE TEJIO, UACATBHBIA ra3, MOJENU
CTPOEHUS Ta30B, KUAKOCTEH M TBEPABIX TeJ, TOUCUHBIN 3JIEKTPUUECKUHN 3aps] NMPH peIIeHUH
dbu3nUecKux 3a1a4;

pacrio3HaBaTh (U3MYECKHE SBJICHUS (MPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHHUS BELIECTBA M D3JIEKTPOJUHAMHKU:
PaBHOMEPHOE U PAaBHOYCKOPEHHOE INPSMOJIUHEHHOE JBW)KEHHE, CBOOOJHOE MaJECHUE Ted,
NBIDKEHUE 110 OKPYXKHOCTH, WHepIus, B3amMopaeucTBue tei, auddysus, OpoyHOBCKoOe
JIBIDKEHUE, CTPOCHHUE JXKUAKOCTeW M TBEPIBIX Tel, M3MEHEHHEe 00bEMa Tesl MpU HarpeBaHUU
(oxJ1aX/1eHNN), TEIJIOBOE paBHOBECUE, UCIIAPEHHE, KOHACHCAlUs, IIaBJICHUE, KpUCTAIIIN3alus,
KUTIEHHE, BIAXXHOCTh BO3[yXa, MOBBIIIEHUE JABJIECHUS raza INpU €ro HarpeBaHUM B 3aKPBITOM
cocyzie, CBA3b MEXKIYy IapaMeTpaMu COCTOSIHMSI ra3a B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aUMOJICHCTBHE 3apsI/I0B;

ONMCHIBATh MEXaHMUYECKOE JABM)KEHHE, UCIOJB3Ys (PU3MUECKHE BEIMYMHBI: KOOpJAUHATa,
IyTh, MEpEMEIIEHHEe, CKOPOCTh, YCKOPEHHe, Macca Tela, CHa, UMITyJIbC Tejla, KUHEeTHYecKas
SHEprusi, NOTEHLUaNbHAsl SHEPIusi, MeXaHudeckas padoTa, MEXaHUYECKass MOIIHOCTb; MpHU
ONHCAaHUM TPABWJIBHO TPAaKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMBIX BEJIMYMH, UX
0003HAaYEHHS ¥ €IMHHUIIBI, HAXOJUTH (POPMYJIBI, CBA3BIBAIOIINE NAaHHYIO (U3UYECKYIO BEITHUNHY
C IpyruMH BEIIMYNHAMU,

ONMCHIBATh HW3YUYEHHbIE TEIJIOBBIE CBOICTBA TEJ U TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢u3nyeckue BeNIWYMHBL: JaBJI€HHE Ta3a, TeMIepaTrypa, CpeAHsAs KHHETHUYecKas »Heprus
XaOTUYECKOTO JBHKEHHUS MOJIEKYJ, CPEIHEKBaJIpaTU4yHasi CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSS 3HEprus, pabdora rasa, Ko3(Q(UIHUEHT MOJE3HOro JEHCTBHUS TEIIOBOTO
JIBUTATEIS; IPU OTIMCAHUH MTPABUIIBHO TPAKTOBATh (DU3MUYECKUI CMBICI HCIIONIB3YEMBIX BEJTHUHUH,
uX OOO3HAYEHMsS U EIUHHUIBL, HAXOJUTHh (OPMYJIbI, CBA3BIBAIOIIME JAHHYIO (DPU3UYECKYIO
BEJIMYMHY C JPYTMMH BEITUUYUHAM;

OINUCBIBATh MU3YyYEHHBIE JJIEKTPUYECKUE CBOMCTBAa BELIECTBA M DJIEKTPUUYECKHE SIBICHUS
(TIporiecchl), UCTIONb3ysl (PU3NUECKUE BEIIMUMHBL: AJIEKTPHUUECKUI 3apsi, 3JIEKTpUYEecKoe ToJe,
HaNnpsOKEHHOCTh  1OJIA, IOTEHIMAJNl, PAa3HOCTh IOTEHLMANOB; IPH OINUCAHUU IPABHIBHO
TPaKTOBaTh (PU3MUYECKUI CMBICT HCIIOJIB3YEMbIX BEIMYHH, WX O003HAUEHUS W EIUHULIBL
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYyTMMHU BEIIMYMHAMUY;



AHATM3UPOBATh (PU3NYCCKUE TIPOICCCHI M SIBJICHUS, UCTONB3yS (U3MYCCKUE 3aKOHBI U
MPUHLIMIIBL: 3aKOH BCeMUpHOro Ttarorenus, I, II m III 3akoHbl HproTOHA, 3aKOH COXpaHEHHUs
MEXaHUYECKON PHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, PUHIIUI CYTIEPIIO3UIIMN CHUJI, TIPUHITUIT
paBHOINPaBUsl MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETUYECKYIO TEOPHUIO CTPOEHUS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBSI3b CpPEIHEH KMHETHUYECKOW SHEPrHH TEIUIOBOTO ABUKCHUS
MOJIEKYJ C aOCONIOTHOM TeMIepaTypoil, MepBblid 3aKOH TEPMOJUHAMHKHU, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsina, 3akoH KylloHa, TpW 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BHIPAKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHSITE OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIIMH, TPHOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3ianyaTh YCIOBHs X 0€30MaCHOTO UCTIONb30BAHMS B TOBCEAHEBHON KHU3HU;

BBITIOJIHATh JKCIEPUMEHTHI IO HCCIICAOBAHUIO (U3UYECKUX SIBJICHUH M TPOIECCOB C
UCIIONB30BAHMEM TPAMBIX W KOCBEHHBIX M3MEPEHUH, Tmpu 3ToM  (POpMYyIUpOBATH
npobiemy/3agady ® TUNOTE3y Y4YeOHOrO OKCHEpUMEHTa, COOMpaTh YCTaHOBKY U3
MPEJIOKEHHOTO 000PYA0BaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI,

OCYILIECTBIISATh TIPSIMbIE M KOCBEHHBIE H3MEPEHHUS (U3UUECKUX BEJIMYMH, TPH STOM
BBIOUpaTh ONTUMANbHBI CHOCOO H3MEpEeHUsT U HCMOJIb30BaTh HM3BECTHBIE METOJbI OIEHKU
MOTPELIHOCTEN H3MEPEHU;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIYy (QU3NYECKUMHU BEIMUYMHAMU C HCIOJIb30BaHUEM
OPSIMBIX  U3MEPCHH, IPH 3ITOM KOHCTPYHPOBAaTh YCTAaHOBKY, (DHUKCHpPOBATH pPE3yJIbTaThI
MOJyYEHHOM 3aBUCUMOCTH (PM3UYECKUX BEIWYMH B BUJIEC TaOMUI U TpadUKOB, Ne1aTh BHIBOIBI
10 pe3yJIbTaTaM HUCCIENOBAHUS;

coOnrofaTh mpaBwiIa O€30MacHOr0 TpyJa MpU NPOBEACHHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIIEOBATEILCKOW W  IMPOEKTHOW JIEATEIIBHOCTH C
UCIIOJb30BaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U 1a0OpaTOPHOTO 000Py0BAHNUS;

pemaTth pacu€THBIE 3aJa4ll C SBHO 3aJaHHON (U3UYECKON MOJENbI0, HCIOIb3YS
duznyeckre 3aKOHBI M MPHUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 33Ja4d BBIOUPATh (PU3NYECKYIO
MOJIeIb, BBIICIATh (U3NYECKUE BEIMYUHBI M (OPMYIIBI, HEOOXOAMMEBIE M €€ pEeIICHUs,
MIPOBOMUTD PACUETHI U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HAaUeHUS (PU3NUECKON BETHMUNHBI,

pelaTh KauyeCTBEHHbIC 3a/laud: BBICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUUBYIO IIEMIOUKY
paccy>KIeHHi ¢ Oopoi Ha U3yUeHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (DPHU3HUECKUE SBICHUS;

UCIIONB30BaTh TPU PEIICHUH YYeOHBIX 3aJad4 COBPEMEHHbIE HH(OpPMAIIMOHHBIC
TEXHOJOTHH ISl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHIpPETAlMN U MpeJICTaBiIeHUs] y4eOHOW u
HAYYHO-TIOMYJISIPHONH HMH(POpPMAINK, MOJYYCHHON W3 Pa3TUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAIM3UPOBATH MOIy4YaeMy0 HH(pOpMaIIHIO;

MPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX MU 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BHTHE
HayKH, 00bSICHEHHE MPOIIECCOB OKPYKAIOUIETO MHUPA, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIl;

UCIIONB30BAaTh TEOPETHUECKHE 3HAHUA 10 (U3UKE B TOBCETHEBHOW IKU3HU IS
obecnieueHnst 0€30MaCHOCTH TIPH OOPAIICHUH C MPUOOPAMH U TEXHUIECKUMH YCTPOUCTBAMH, JIJISI
COXpaHEHHS 3/I0POBbS U COOJIIOJICHUSI HOPM KOJIOTHYECKOT0 MIOBEICHUS B OKPYXKAIOIel cpesie;

paboTaTh B IpyNIe C BHITOJHEHUEM PA3IMYHBIX COLMAIbHBIX POJICH, IIIAHUPOBATh paboTy
TPyNIObL, pAMOHATBHO paclpeneisTh OOS3aHHOCTH W IUIAaHUPOBATH JESATEIBHOCTh B
HECTaHJAPTHBIX CUTYAlMIX, aJ€KBATHO OLIEHHWBATh BKJIAJ KaKJIOTO U3 YYaCTHUKOB IPYIIIBI B
pelIeHne paccMaTPUBAEMOM MTPOOIIEMEI.

K xoniy oOydenus B 11 kjacce npeIMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y OOYUAIOLTUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (PU3UKU B (HOPMHUPOBAHUM COBPEMEHHOM
Hay4YHOU KAapTUHBI MHUPA, B PA3BUTHUH COBPEMEHHON TEXHUKH U TE€XHOJIOTMM, B IIPAKTHUYECKOU
JEeSTEIbHOCTH JIFOJIeH, IEJIOCTHOCTh U €IMHCTBO (PM3NYECKOM KapTUHBI MUDA;

YYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJENel: TOYCUHBIH
JJIEKTPUYECKUN 3apsii, Jyd CBETa, TOYEYHBbIM HMCTOYHUK CBETa, sJI€pHAs MOJENIb aToMa,
HYKJIOHHAsI MOJIEJTb aTOMHOTO SIIpa MPH PEIIeHUU (HU3HIECKUX 3a7a4;



pacro3HaBaTh (U3UYECKUE SIBICHUS (MPOIECChl) U OOBACHITH MX Ha OCHOBE 3aKOHOB
ANEKTPOANHAMUKHN U KBAaHTOBON (DU3MKHU: 3JEKTpUUYECKas MPOBOJMMOCTb, TEIJIOBOE, CBETOBOE,
XAMHYECKOE, MarHUTHOE JCWCTBUS TOKA, B3aMMOJACWCTBHE MAarHUTOB, AIIEKTPOMArHUTHAS
WHAYKIHS, JCHCTBHE MAarHUTHOTO IIOJII HA TMPOBOJHUK C TOKOM U JIBIDKYIIMHCS 3apsij,
AIIEKTPOMArHUTHBIE KOJIEOaHUS ¥ BOJHBI, IPSMOJIMHEHHOE paCIIPOCTPAaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, HWHTephepeHnus, audpakuus U TMONSIpU3alUS CBETa, TUCHEPCUs CBeTa,
doroanekrpudeckuii 3¢pdekt (porodddekr), CBeToBOE JaBlIeHNE, BOSHUKHOBEHUE JIMHEHYIATOTO
CIIEKTpa aToMa BOJOPO/Ia, ECTECTBEHHAsI U MICKYCCTBEHHAs PaIMOaKTUBHOCTD;

OIMCHIBATh M3YYCHHBIC CBOMCTBA BeIIECTBA (dJIEKTPUYECKHE, MAarHUTHBIC, ONTHYECKHE,
ANEKTPUUYECKYIO MPOBOJUMOCTD PA3IUYHBIX CPEM) M AJIEKTPOMATHUTHBIC SIBICHUS (TIPOIIECCHI),
UCTIONB3Ysl (U3NYECKHE BEIMYHMHBL: JIIEKTPHUECKUN 3apsij, CHia TOKa, JJIEKTPHUECKOE
HaNpPsDKEHUE, NIEKTPHUUECKOEe COTPOTUBRIICHUE, PA3HOCTh MOTEHIIHANIOB, JIEKTPOABIKYIIAS CUIIA,
paboTa TOKa, MHIYKIHMS MarHUTHOTO TOJs, cuia Awmrepa, cuna JlopeHna, WHIyKTHBHOCTD
KaTyIIKH, SHEPTUsl 3JIEKTPUYECKOr0 W MArHUTHOTO TOJIeH, MEpUOA U YacToTa KojebaHuii B
KOJICOATETFHOM KOHTYpE, 3apsiil U CHJIa TOKa B IPOIECCE TAPMOHUYECKHUX DIIEKTPOMArHUTHBIX
KoneOaHuii, (HOKyCHOE pacCTOSHME M ONTHYEeCKas CHJia JIMH3bI, NPU OMHUCAHWUU TMPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMBIX BEIMYMH, WX OOO3HAYCHUS W CIUHHIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3MUECKYIO0 BETUUYHUHY C IPYTUMH BETMYHHAMU;

ONMCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHUS W TPOLECCH, HCTONB3YsS (PUINIECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJHBI M YacTOTa CBETAa, SHEPTUs U
UMITyJbC (OTOHA, TIEPUOJ TMONypacmajga, SHEPrus CBS3M AaTOMHBIX SAEp, IMPH ONHUCAHUH
MPaBUJIBHO TPAaKTOBAaTh (DU3UYECKUN CMBICI HCIONB3yeMbIX BEJIMUYMH, UX OOO3HAYCHUS U
€IMHUIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIOIIME MAHHYIO (H3MUECKYI0 BEIHYUHY C JAPYTHMH
BEJIMYMHAMU, BBIYUCIATH 3HAUYCHUE (PU3NUECKON BETUUHHBI;

aHATM3UPOBATh (PU3MUYECKUE TPOIECCHl W SBICHUS, HCIONB3Yys (pU3MUYecKhe 3aKOHBI U
OpUHLUIBI: 3akoH OMa, 3aKOHBI TIOCIEAOBATENbHOTO U MApaJICNbHOTO COEIWHEHUS
IIPOBOJHUKOB, 3akOH JIkoyns—JIeHnma, 3aKOH DJIEKTPOMarHUTHOM  MHIYKLUH, 3aKOH
IPSIMOJIMHEMHOTO pacHpOCTPaHEHHUsI CBETA, 3aKOHBI OTPaKEHUS CBETa, 3aKOHBI MPETOMIICHUS
CBETa, ypaBHeHHMe DOWHmTeHHa 111 ¢oroddderra, 3aKOH COXpPAHEHUS DHEPIUH, 3aKOH
COXpPAaHEHHUS HMIIYJIbCA, 3aKOH COXpPAHEHHsS DJEKTPUYECKOro 3apsaa, 3aKOH COXpaHEHUs
MaccoBOr0 4YHcja, MOCTyJaThl bopa, 3akoH paJnMoOaKTHBHOrO pacraja, Ipu 3TOM pa3indarb
CJIOBECHYIO0 (OPMYJUPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOE BBIPAKEHUE U YCIOBHS (IpaHUIBL,
001acTH) PUMEHUMOCTH;

OTpeIeNIATh HaIpaBJIEHWE BEKTOpa MHAYKLIHWM MarHUTHOTO IOJIS MPOBOJHUKA C TOKOM,
cuiiel Amnepa u cuibl Jlopenua;

CTPOUTH U OMHUCHIBATh U300paxKeHHE, CO3aBAEMOE TUIOCKUM 3€pKajiOM, TOHKON JIMH30M;

BBITOJIHATh SKCIIEPUMEHTHI IO HCCJICOBAHUIO (PU3MUYECKUX SBICHUH M TPOILECCOB C
UCIIOJIb30BaHMEM TPSAMBIX U KOCBEHHBIX H3MEpEHUil: Tmpu 3ToM  (POpMyJIUpOBaThH
npoOiieMy/3ajaqy U TUNOTE3y Y4YEOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEJI0KEHHOT0 000PYA0BaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYILECTBIIATh MpPSIMBIE W KOCBEHHBbIC H3MEPEHUs (PU3UUECKUX BEIWYHH, NPH STOM
BbIOMpaTh ONTUMANbHBIA CHOCOO H3MEpEeHUsT U HCMOJIb30BaTh HM3BECTHBIE METOJbI OLEHKU
MOTPELIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (DU3MUECKHUX BEIHUMH C UCTIOIb30BAaHUEM IPSIMbBIX U3MEPEHUI:
IpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTAThl MOJIYYECHHOW 3aBUCHMOCTHU
¢busznyecKkux BeNWYMH B BHAE Tabmuil W TpaduKoB, JAeiaThb BBIBOABI IO pe3ysbTaTaM
UCCIICIOBAHMS,

coOnrofaTh mnpaBuwia 0€30MacHOro TpyJa MpU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-MCCIIEOBATEIbCKOW M  IMPOEKTHOW JEATENIBHOCTH C
HCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U JIaOOpaTOPHOro 000PyJ0BAHNUS;



pemaTth pacu€THBIE 3aJa4ll C SBHO 3aJaHHON (U3UYECKON MOMENbI0, HCIOIb3YS
(du3nueckre 3aKOHbI M MIPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33Ja4d BHIOUPATh (GU3UUECKYIO
MOJI€b, BBIICIATh (U3NYECKUE BEIMYMHBI M (OpPMYJIbl, HEOOXOAMMBIE M €€ pEeIlIeHus,
HPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJIyY€HHOT'O 3HaUeHUs! (PU3HMUECKON BETMYUHBI;

pemath KayecTBEHHbIE 3aJauyM: BBICTPAUBATH JIOTMYECKH HENPOTUBOPEUUBYIO IIETOUYKY
paccyXJIeHUI C ONOPOM Ha N3yUeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHMUS;

UCTIONIB30BaTh IPH PEUNICHHHM YYEeOHBIX 3aJad COBpPEMEHHbIE HH(OPMAIOHHBIE
TEXHOJIOTUM [yl TIOUCKA, CTPYKTYPHUPOBAHMS, MHTEPIIPETALMN U TNPEACTaBICHUS Y4eOHOU U
HAYYHO-TIONYJISIpHOW HMH(OpPMAanuy, TOJYYCHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAJM3UPOBATh MOJy4aeMyt0 HHPOPMALIUIO;

OOBSACHATH IPUHLUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB, pa3inydarh
YCIIOBHS UX O€30M1aCHOTO MCII0JIb30BAaHMs B TIOBCETHEBHOM JKU3HU;

NPUBOJIUTH TPUMEPHI BKJIA/la POCCHHCKUX M 3apyOCKHBIX YUEHBIX-(H3HKOB B Pa3BHTHE
HayKH, B 00BbSCHEHHE POLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETHMUECKUE 3HAHMUA 10 (U3MKE B IOBCEJHEBHOW MKU3HU IJId
obecrieueHHs 6€30MaCHOCTH MPU OOPALIEHUH C TPUOOPAMU U TEXHUUECKUMHU YCTPOMCTBAMHU, IS
COXPaHEHHUS 3/10pPOBbs U COOIOICHUS HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY KalollEeH Cpee;

paboTaTh B IpyIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMANIBHBIX POJIeH, MIIaHUPOBaTh paboTy
IpyNObl, palUOHAJIbHO pacHpeneisTh OOS3aHHOCTH W IJIAaHUPOBATh JESATENBHOCTh B
HECTaHJAPTHBIX CUTyalMsX, aJeKBaTHO OLICHMBATh BKJIAJ Ka)XIOI'O W3 YYaCTHUKOB IPyNIbI B
pelIeHne paccMaTpUBAaEMON MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KoanuecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM

Ne i/m Konrtpoabsnbsie IIpakTnueckue
NMPOorpaMMbl Bcero
padoThI padoThI
Pazgen 1. PU3UKA U METO/AbI HAYYHOI'O IO3HAHUSA
1.1 ®u3uKa 1 METOABI HAYYHOT'O TTO3HAHUS 2
Hroro no paszneny 2
Paznea 2. MEXAHUKA
2.1 Kunemartuka 5
2.2 JlnaHamuka 7
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1
Hroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1
TEeopuu
3.2 OCHOBBI TEpPMOJTUHAMUKHI 10 1
33 ArperaTHbIE COCTOSIHHS BEIIECTBA. 5

®da3oBbI€ MEPEXOIBI

DJIEKTPOHHBIE

(uu¢posBbie)
o0pa3oBaTe/ibHbIE

pecypcebl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72



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

Htoro no pazneny

Pazpnen 4. JIEKTPOIMUHAMUKA
41 DneKTpocTaTHKa

42 ITocTostHHBIN dNEKTpUYECKUN TOK. TOKHM B
' Pa3IMYHBIX Cpeiax

Htoro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

24

10

12

22

68

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72



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

11 KITACC

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

Ne i/

Pazpea 1. JIEKTPOJJUHAMUKA

11 MarnuTtHoe 1moJjie. DIeKTpOMarHUTHasT
' UHIYKIHS

Uroro no pazgeny

Pa3nea 2. KOJIEBAHUSA 1 BOJIHbBI

Mexanndeckue 1 SJICKTPOMAardHuTHLIC

2.1
KoJIeOaHus
29 MexaHu4ecKue 1 dJeKTPOMarHUTHEIE
' BOJTHBI
2.3 Onruka

Htoro no pazneny

KoanuecTBo 4acoB

Bcero
padoThI

11 1

11

10

24

Paszea 3. OCHOBBI CIEIIUAJIbHONU TEOPUU OTHOCUTEJBHOCTH

3.1 OCHOBBI crnernuaabHOM TCOpHUU

OTHOCUTCJIBHOCTHU
Uroro no pazgeny

Paznea 4. KBAHTOBAS ®PU3UKA
4.1 DJIEMEHTHI KBAHTOBOW ONTUKA

4.2 Crpoenue aroma

4 1

KonTpoJsbHble

IIpakTHyeckue
padoThI

DJIeKTPOHHbBIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK



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

4.3 AToMmHOE SApOo 5

Hroro no paszneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7

Uroro no pazgeny 7

Paznea 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O06o0maroree MOBTOPEHUE 4
Uroro no pazgeny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

https://m.edsoo.ru/7f41c97¢c

bu6mmorexa [JOK
https://m.edsoo.ru/7f41c97¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c



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

10

11

12

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KITACC

Tema ypoka

®usuka — Hayka o npupoje. Hayunbie METOAbI MO3HAHUS
OKPY’KaloIllero MUpa

Ponb 1 MecTo ¢pu3uKN B GOPMUPOBAHNU COBPEMEHHON HAYUHOI
KapTUHBI MUPA, B IPAKTUYECKON AESITETbHOCTH JTIOAEH

Mexanundeckoe ABuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO
neuxkenus. [lepemenienue, ckopocTb, yCKOpEHHE

PaBHOMEpHOE IPSMOJIIMHEWNHOE JBUKEHUE
PaBHOYCKOpEHHOE NPSIMOJIMHENHOE IBUIKEHUE

CBobOogHOE TIazieHre. Y CKOpeHrne CBOOOHOTO MaIeHuUs

KpuBonuneiinoe aBuxeHue. J[BrkeHrne MaTepralibHON TOUKH MO
OKPYHOCTH

[Tpunun otHocuTensHOCTH ["anunes. MHepuanbHbIe CUCTEMBI
otrcyeTa. [lepBbiii 3akoH HeroToHA

Macca tena. Cuna. [Ipuniun cynepno3uiuu cuil. Bropoit 3aKoH
HeroToHa 711 MaTepuaibHOU TOUKU

Tperuii 3akoH HproTOHA 111 MaTe€pUaIbHbIX TOUEK

3akoH BceMupHoOro tarorenus. Cuna tsxectu. [lepBas
KOCMHMYECKasi CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec Tena

KoanuyecTBO 4acos

Bcero

KonTpoiasn
ble padoThI

IIpakTu
YyecKne
padoThI

Jlara
U3y4eHust

JJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE

pecypcsbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c32e2
bubmuorexa [JOK
https://m.edsoo.ru/ff0c33e6
bu6nuoreka [JOK
https://m.edsoo.ru/ff0c3508
but6mmoreka [{OK
https://m.edsoo.ru/ff0c3620
Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c372e
bu6mmorexa [IOK
https://m.edsoo.ru/ff0c39cc
bubmmorexa [JOK
https://m.edsoo.ru/ff0c3ada
Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c3be8
but6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8
Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c3be8
bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3d00

bubmmorexa [JOK
https://m.edsoo.ru/ff0c3e18



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

13

14

15

16

17

18

19

20

21

22
23
24

25
26

Cuna tpenus. Koaxppuuuent tpenns. Cuiia COnpoTHBIEHUS MTPU
JBUKEHHUHU Tela B )KUAKOCTU WIIM rase

[ToctynaTenbHOE U BpamareabHOe ABMKEHUE a0COTIOTHO
TBEpAOro Tena. MomeHt cuiibl. [1neqo cunbl. Y cnoBus
paBHOBECHs TBEPAOIO Tea

Nmnynbsc MmaTepuaibHONM TOUKHU, CUCTEMbI MATEPUATILHBIX TOUEK.
Nmnynbe cuibl. 3aKOH COXpaHEHUsI UMITYJibca. PeakTuBHOE
JIBUYKEHUE

PaGota u moutHOCTE cuitbl. KuneTnueckas sHeprust
MaTepuaibHOW TOUKU. Teopema 00 N3MEHEHUH KHHETUICCKON
SHEPTrUU

[TorenumanbHas sHeprus. [loTeHuManpHas SHEPTUs YIIPYTro
nepopMUpOBaHHOM NpyskuHbl. [loTeHIManbHas 3Heprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIH

[ToTeHnuanbHbIC U HETIOTEHIMATbHBIE CUJIBL. CBSI3b pabOThHI
HENOTEHUHUAIbHBIX CUJI C U3MEHEHHEM MEXaHUYECKOM 3HEeprun
CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON SHEPTrun
Jlaboparopnast pabota «HccnenoBanue cBs3M pabOTHI CHIIBI C
M3MEHEHUEM MEXaHWYECKOM PHEPTUU Teja Ha MpUMepe
paCTsKEHUs PE3UHOBOIO KIYTa»

Kontponbnas padota no teme «Kunemaruka. JlnHamuka.
3aKOHBI COXPAHEHHS B MEXaHUKE»

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.
BbpoyHnoBckoe nemxenue. Juddysus

XapakTep NBUKEHUS U B3aUMOJACHCTBUS YaCTHUL] BELIECTBA.
Mogenu cTpoeHus ra3oB, KUIAKOCTEW U TBEPABIX TEIl

Macca monekyn. Konuuecto BemectBa. [loctosinHas ABoraapo
TemmoBoe paBHOBecue. Temneparypa u e€ uamepenue. llkana
temneparyp Llenbcus

Wneansnsiii raz B MKT. OcnoBHoe ypaBHeHrne MKT

AOcouroTHast TeMIiepaTypa Kak Mepa cpelHeld KHHETHIECKOM

bubmuorexa [JOK
https://m.edso0.ru/ff0c3f76

bubmuorexa [JOK
https://m.edsoo.ru/ffOc41a6

bubmuorexa [JOK
https://m.edsoo.ru/ff0c43d6

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4502

but6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

but6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

but6mmoreka [{OK
https://m.edsoo.ru/ff0c4b74

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc?

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

but6mmoreka [JOK



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

27
28

29

30

31

32

33

34

35

36
37

38

39

40

41
42

SHEPTUM JBUKEHHUS MOJIEKYJ. Y paBHeHHEe MeHaeneeBa-
Knaneiipona

3axon [lampToHa. 'a30BEIC 3aKOHBI

Jlaboparopnas pabota «VccnenoBaHue 3aBUCUMOCTH MEXKITY
rapaMeTpamMi COCTOSIHUS Pa3peskeHHOT0 raza»

W3omporieccsl B MI€aIbEHOM Ta3e U UX rpaduueckoe
NpeaACTaBJICHUC

BHyTpeHHsIs Heprus TepMOIMHAMUYECKONW CHCTEMBI U CIIOCOObI
e€ usmeHenus. KoauuectBo temnotel u padota. BHyTpeHHss
SHEpIus 0JJHOATOMHOTO UAEaIbHOI0 rasa

Bunael Terionepenaun

VI[GHI:HBJI TGHHOéMKOCTB BCIICCTBA. KOJII/I‘-IGCTBO TCIIJIOTHhI HpI/I
Tertonepenaye. AauabaTHBIN poiecce

[TepBrIii 3aKOH TEPMOAMHAMUKHU U €r0 TPUMEHEHUE K
n30IpoLeccam

HeoGpaTumocTs mporeccoB B npupoe. Bropoii 3akon
TEPMOJAUHAMUKHI

[punnun gevicteus u KIIJl TemnoBoit MammHbl

Huxn Kapuo u ero KITJ{
DKOJIOTHYECKHE MPOOIeMbl TETNIOIHEPTETUKH

O6o0maromuii ypok «MosekynspHas pusnka. OCHOBBI
TCPMOAUHAMUKN»

Konrponsnas padora no teme «MomnekynsipHas ¢puzuka. OCHOBBI
TEPMOJMHAMUKHI

[TapooOpazoBanue u konaeHcauus. Mcnapenue u kuneHue

AOCom0THAs U OTHOCUTENbHAS BIAKHOCTh BO3IyXa.
Hacsimennsiii nap

Tsépnoe teno. Kpucrammueckue u amopdHbie Tena.

L

https://m.edsoo.ru/ffOc511e

but6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

but6mmoreka [JOK
https://m.edso0.ru/ff0c5952

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5c36
Bubnuoreka [JOK
https://m.edsoo.ru/ff0c5¢c36
but6mmoreka [{OK
https://m.edsoo.ru/ff0c5efc
Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c6230
bu6mmorexa [IOK
https://m.edsoo.ru/ff0c600a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c6938

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c6a50

but6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

bubmmorexa [JOK
https://m.edsoo.ru/ff0c64d8

bu6mmorexa [IOK



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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44

45

46

47

48

49

50

o1

52

53

54

55

56

AHHM30TPOIHUS CBOMCTB KpUCTAILIOB. JKUIKHE KPUCTAILITHI.
CoBpeMeHHbIE MaTepUalIbl

[TnaBneHue U KpucTaUIU3ANMs. Y AelIbHAS TETUIOTA IJIaBICHHUS.
CyOnumarust

VYpaBHeHue TersioBoro OanaHca

DnekTpuzalus Ten. DIeKTpuueckuil 3aps. /Isa suaa
AJIEKTPUYECKUX 3apsII0B

[IpoBOIHMKY, AUAIEKTPUKH U TIOTYTPOBOAHUKU. 3aKOH
COXpaHEHUs ANEKTPUUECKOTr0 3apsaa

B3anmopeiictBue 3apsanoB. 3akoH Kynona. Toueunslii
IIEKTPUYECKUH 3apsi

HanpsixéHHocTh 351ekTpryeckoro nois. Ipuanun
CYyNEPIO3UIINU AIEKTPUUECKUX TTosIeH. JINHUU HanpssKEHHOCTH
Pabota cui anexktpocrarnueckoro nois. [lorennuan. Pasnocts
MOTECHIIMAIOB

[IpOBOIHUKY 1 JUBJIEKTPUKHU B DJIEKTPOCTATUYECKOM TI0JIE.
JusnekTpudeckasi IpOHUITAEMOCTh

Onexrpoémkocts. Konaencarop

DReKTPOEMKOCTH MIIOCKOTO KOHJEHCATOPa. DHEPT U
3apsHKEHHOTO KOHJIEHCATOpa

Jlaboparopnast pabota "U3mepeHue 3meKTpOEMKOCTH
KOHJIeHcaTopa"

[TpuHIMT AEHCTBUS U IPUMEHEHUE KOHAEHCATOPOB,
KOIMUPOBAJIBHOTO anmnapara, CTpyHHOro npuHTepa.
DNEeKTpOCTaTHUECKAs 3aInTa. 3a3eMJICHUE AIEKTPOIIPHOOPOB

DJIEKTPUYECKUI TOK, YCIOBUA €ro cymiecTBoBaHus. [locTosHHBII

Tok. Cuia Toka. Hanpsixenue. Conporusnenue. 3akon OMa Jist
yJacTKa [eru

[TocnenoBarenabHOE, NapalIebHOE, CMEIIAHHOE COEIUHEHHE
npoBoIHUKOB. JIaboparopHas pabota «/3yueHne cMelaHHOro

https://m.edso0.ru/ff0c65f0

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0c6708
but6mmoreka [JOK
https://m.edsoo.ru/ff0c6820
Bbu6nuoreka [JOK
https://m.edsoo.ru/ffO0c6bcc
bu6mmoreka [IOK
https://m.edsoo.ru/ffO0c6bcc
bubmuorexa [JOK
https://m.edsoo.ru/ff0c6ced
Bubnuoreka [JOK
https://m.edsoo.ru/ff0c6df2
but6mmoreka [{OK
https://m.edsoo.ru/ff0c6f00
Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c7018
bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7126

bubmmorexa [JOK
https://m.edsoo.ru/ff0c72c0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
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COCAUHCHUS PE3UCTOPOB»

PaboTa 1 MOIITHOCTH JIEKTpUUECKOTO TOKa. 3akoH [ koys-
Jlenna

3axoH OMa 11 ITOJIHOM (3aMKHYTO) 3J1EKTPUUYECKOM LIETIH.
Kopotkoe 3ambikanue. JlabopaTopnas padora «3mepenne 2J1C
HMCTOYHHMKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS»
DNeKTpOHHAs TPOBOJIUMOCTb TBEPIBIX METAIIOB. 3aBUCUMOCTh
COTIPOTHUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.
CBepXIpoBOJIUMOCTh

DnexTpuyeckuid ToK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX TyYKOB
[TomynpoBoAHUKH, UX COOCTBEHHAs U IPUMECHAs
npoBoauMOcTh. CBOMCTBA Pp—N-Tiepexo/ia.
[TomynpoBOIHUKOBBIE TPUOOPHI

DJIEKTPUYECKUI TOK B paCTBOPAX U pacIliaBax 3JIEKTPOJIUTOB.
DNeKTpoNIUTHYECKas! AUCCOLMALIMS. DIEKTPOIIU3
DneKkTpuyeckuil Tok B razax. CaMoCTOATENbHBIN 1
HECaMOCTOSITENbHBIN pa3psia. Monuus. [lnazma

DNEeKTpUYECKHe MPUOOPHI M YCTPOMCTBA M MX MPAKTHUECKOE
npuMeHenue. [IpaBuia TeXHUKH O€30MaCHOCTH

O6o0mmaromuii ypok «JIeKTpOAMHAMUKAY

Kontponbnas padota o teme «nekrpoctatuka. [locTosTHHBIN
aNeKTpudeckuil TOK. TOKHM B pa3IHYHBIX Cpelax»

PesepHbiit ypok. KoHTposbHas paboTa 1o Teme
"DnexTpoauHaMuka"

PezepHblil ypok. O0oOmaronwmii ypok no remam 10 kiacca

OBIIEE KOJMYECTBO YACOB I10 ITPOTPAMME
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but6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK
https://m.edsoo.ru/ffOc7ae0

but6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

but6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba
Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c84ae
but6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc
bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be
bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8a8a
bubmuorexa [JOK
https://m.edsoo.ru/ff0c8c56
bu6nuoreka [JOK
https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

Ne
n/n

10

11

11 KITACC

Tema ypoka

ITocTOosIHHEIE MAarHUTHI X UX B3aUMOJEHUCTBHE. MarHuTHOE MOJIE.

Bexktop MarHuTHOM MHAYKUMH. JIMNHUM MarHUTHOW UHAYKLWU

MarauTtHoe 1osie NpoBOAHMUKA ¢ TOKOM. OnbIT Dpcreaa.
B3aumopeiicTBre mpoBOJHUKOB C TOKOM

Jlaboparopnas padota «3yueHre MarHUTHOTO MOJIsI KaTYILIKU C
TOKOM»

JleficTBrE€ MarHUTHOTO TOJI HAa MPOBOJHUK C TOKOM. Cuia
Awmmiepa. JlaboparopHast pabota «lcciienoBanue neicTBus
MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM)»

JlelicTBUE MarHUTHOTO TIOJISl HA JIBHDKYIIYIOCS 3apsKEHHYHO
yactuiy. Cuna Jlopenia. Pabota cubl Jlopenna

OnexTpoMarauTHas UHAYKIM. [I0TOK BekTOpa MarHUTHOM
nHaykuu. DJ1C nHayKiuu. 3aKoH 3JI€KTPOMarHUTHON
nHaykuuu Papanes

JlaGopaTopHnas pabora «lccnenoBanue sBICHUS
ANEKTPOMAarHUTHOW MHIYKLIVH»

NunyktuBHOCTH. SAABNenue camonnaykuuu. I/1C
CaMOMHIYKITUH. DHEPTHsi MATHUTHOTO TIOJISI KATYIIKH C TOKOM.
DJIEKTPOMArHuTHOE ToJIe

TexHuueckue ycTpoicTBa U X MPUMEHEHHE: TTOCTOSTHHBIE
MarHMThI, 3JIEKTPOMArHUTHI, STEKTPOABUTATENb, YCKOPUTEIH
3JIEMEHTAPHBIX YACTHII, MHIAYKIIHOHHAS TICYb

Oo6o06maromuii ypok « MarHUTHOE T0JI€. DJIEKTPOMAarHUTHAS
WHIYKITAS

KOHTpOJ’IBHaH pa60Ta o TeMe «MarsuTHoe IoJe.
SHGKTPOMaFHI/ITHaﬂ WHAYKIOUS»

KoauuyecTBo yacoB

IIpakTu
KonTtpoiasn
Bcero Yyeckue
ble padoThbI
padoThI
1
1
1 1
1 1
1
1
1 1
1
1
1
1 1

Jlara
U3y4eHUS

JJIeKTpPOHHbIe HH(poBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c9778

but6mmoreka [JOK
https://m.edsoo.ru/ff0c98fe

bubmmorexa [JOK
https://m.edsoo.ru/ff0c98fe

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c9ac0

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c9df4

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

but6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

but6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOcad58



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

12

13

14

15

16

17

18

19

20

21

22

23
24

CBoOoniHBIE MexaHnueckue koaebanus. ['apmMonnueckue
Kosie0aHus. YpaBHEHHUE TapMOHUYECKUX KOJICOAaHUH.
[IpeBpateHne sHeprun

JlaGopaTopnas padora «VccrienoBaHue 3aBUCUMOCTH ITEPHOA
MaJIbIX KOJICOAHUH rpy3a Ha HUTH OT JJIMHBI HUTH H MacChl
rpy3a»

Koneb6atenpHbiii KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIC
Kosie0aHUs B UJICAIBHOM KOJIe0aTeIbHOM KOHTYpE. AHAIOTUS
MEX/1y MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyia ToMcoHna. 3aKOH COXpaHEHUSI SHEPTUHU B HI€ATbHOM
Kos1e0aTeIbHOM KOHTYpE

[IpencraBnenue o 3aTyxaromux KojaeOaHUsIX. BeiHyK1eHHbIE
MexaHuueckue konebanus. Pesonanc. BeiHykaeHHbIE
3JIEKTPOMAarHUTHbIE KOJIeOaHUs

Ilepemennsbiit Tok. CHHYCOHUJAIBbHBIN IEPEMEHHBIN TOK.
MOoMHOCTh MEPEMEHHOT0 TOKa. AMITTUTYTHOE U JICHCTBYIOIIEE
3HAUYE€HHE CUJIbI TOKA U HANPSKEHUS

Tpancdopmarop. [IponsBoacTBo, nepeaada u moTpedIcHNE
JJIIEKTPUYECKON SJHEPTUU

VY CTpONCTBO U IPAKTUUECKOE IPUMEHEHUE 3JIEKTPHUUECKOIO
3BOHKA, T€HEpAaTOpa IEPEMEHHOI0 TOKA, JTUHUH JIEKTpoIepeaayd
DKOJIOTMYECKUE PUCKU TIPH MPOU3BOJICTBE FIEKTPOIHEPTUH.
KynbTypa ncnosnb30BaHus 31EKTPOIHEPT UM B TOBCEAHEBHON
KU3HU

MexaHnueckue BOJIHBI, yCIIOBUS paciipocTpanenusd. [lepuon.
CkopocTb pacnpocTpaHeHMsl U JUIMHA BOJIHBL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI

3Byk. CkopocTh 3ByKa. I'poMKocTh 3ByKa. Beicora Tona. TemOp
3ByKa

DJIEKTPOMArHUTHBIE BOJIHBI, UX CBOMCTBA U CKOpOCTh. IlIkana
AJIEKTPOMAarHUTHBIX BOJIH

HpI/IHI_II/IHBI pPaaroCBA3U U TCICBUACHUS. PazButue CpeacTB

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06

but6mmoreka [JOK
https://m.edsoo.ru/ff0cb820

bubnmorexa [JOK
https://m.edsoo.ru/ffOcb9c4

Bbubnuoreka [JOK
https://m.edsoo.ru/ffOcbb86

bubmmorexa [JOK
https://m.edsoo.ru/ffOcbd34

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

but6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

but6mmoreka [IOK
https://m.edsoo.ru/ffOcccOc

bu6nuoreka [JOK
https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39
40

cBs3u. Panmonokarms
Konrponsnas padora «Konebanus u BOJTHBD

[IpssMonMHENHOE pacIpOCTPaHEHHUE CBETA B OJJTHOPOJHOM Cpelie.
Toueunslii ICTOYHUK cBeTa. JIyu cBeTta

OtpaxeHue cBeTa. 3aKOHbI OTpaxeHus cBera. [loctpoenue
M300paXeHU B IMJIOCKOM 3epKaje

IIpenomiienue ceera. IlonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIN yroJ MOJTHOTO BHYTPEHHETO OTPAXKEHUS

JlaboparopHnast pabota «/3mepeHue mokazaresst mpeIoMICHUS
CTEKJIa»

Jlunzel. [loctpoenue nzodpaxenuii B muuze. @opmysa TOHKOM
JIMH3BL. Y BEJIMYECHUE JINH3BI

Jlaboparopnast pabota «MccnenoBanue CBOMCTB U300paKeHUIM B
JIMH3aX)

Hucnepcus cBeta. CoxxHbIi cocTaB 6emoro cera. L[ser.
Jlaboparopnas pabota «HaGmronenue qucnepcun cBeTay

Wutepdepennus cera. Audpakuus csera. JJudpakunonnas
peméTka

HOHepe‘IHOCTL CBCTOBBIX BOJIH. HOHHpI/ISaHI/IH CBCTa

Onrtuyeckue mpuOOPH! U YCTPOUCTBA U yCIOBUS UX OE€30I1aCHOTO
PUMEHEHHS

['panuLbl TPUMEHMMOCTH KJIACCUYECKOW MexaHuKH. [TocTynarsl
CHGLII/IaHBHOﬁ TCOPHUU OTHOCUTCIIbHOCTU

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJJICHHE BPEMEHU U
COKpAIICHHE JIJTUHBI

DHeprus U UMILYJIbC PEISITUBUCTCKON YacTULbl. CBSI3b MaccChl €
SHEPrUEl U UMITYJIBCOM. DHEPIUsl MOKOS

Konrtponsnas padora «OnTrka. OCHOBBI CIIEIIMATILHON TEOPUU
OTHOCHUTEIILHOCTH»

®otonsl. ®opmyina [lnanka. DHeprus 1 UMIyasc GoToHa

but6mmoreka [JOK
https://m.edsoo.ru/ffOcc6f8

but6mmoreka [JOK
https://m.edsoo.ru/ff0cd350

Bbubnuoreka [JOK
https://m.edsoo.ru/ffOcd4e0

but6mmoreka [IOK
https://m.edsoo.ru/ffOcd7{6

bubnuorexa [JOK
https://m.edsoo.ru/ffOcd67a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcddle

but6mmoreka [JOK
https://m.edsoo.ru/ffOced22

but6mmoreka [JOK
https://m.edsoo.ru/ffOcf02e

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cf862

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcfa42

bubnuorexa [JOK
https://m.edsoo.ru/ffOcfc68

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOcf6f0

bubnuorexa [JOK



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
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43

44

45

46

47

48

49

50

51

52

53

54

OtkpeiThe 1 uccnenosanue Gorordpdexra. OnbiTel A. I'.
CroneroBa

3akonbl porodddekra. YpaBHeHUE DUHIITSHHA TS
dbotorddekra. «KpacHas rpanuna» potosrdhdexra
JaBnerue cBera. OnwiTel [1. H. JIebeneBa. Xumudeckoe
JIICUCTBUE CBETA

TexHuueckue ycTpoiucTBa U NPaKTUYECKOE IPUMEHEHUE:!
(dhoTosmeMeHT, (OTONaTYNK, COTHEUHAsT OaTapesi, CBETOIHO]]

Pemenue 3amau nmo teme «71eMeHTHl KBAHTOBOM ONTHKHY

Monens aroma Tomcona. OnbiTel Pedepdopaa mo paccesHuto o-
yactul. [lmanerapHas Mozaens atoma

[Toctynater bopa

W3nyyenue u noriomieHue GOTOHOB MPH MEPEXOIe aTOMa C
OJIHOTO YPOBHS SHEPTUU Ha Ipyroi. Buasl ciekTpos

BonHoBbI€ cBoOMcTBa yacTuil. Bosubl ne bpons.
KopnyckynsipHo-BoiaHOBOM nyanu3m. CHOHTaHHOE U
BBIHYKJICHHOE M3JTyueHHE

OTtkpeiTie paguoakTuBHOCTH. OnbITH Pesepdopaa mo
OTIPEICTICHUIO COCTaBA PAIMOAKTUBHOTO U3ITyUCHHUS

CoiicTBa anb(a-, 6era-, raMmma-u3nydyeHus. Biusuue
PaAMOaKTUBHOCTH Ha )KUBbIE OPraHU3MBI

OTkpbITHE IPOTOHA U HEWTpOoHA. M30TOMNBI. ANbda-pacnai.
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnal. ['amma-uzinydyenue

DHeprus CBA31 HyKJIOHOB B siipe. SnepHble peakiuu. A nepHbliid
peakrop. [IpobnemMbl, EPCIEKTHBBI, IKOIOTUIECKUE ACTICKTHI
SIIEPHOM SHEPTEeTUKHU

DJieMeHTapHble YacTUlbl. OTKpBITHE MO3UTPOHA. MeTO b1
HaAOJIOACHUS M PETUCTPALIMH JIEMEHTAPHBIX YacTull. Kpyribrii
ctoi1 «DyHTaMEHTAIIbHBIE B3aUMOIeHCTBHS. ENMMHCTBO

https://m.edsoo.ru/ffOcfel6

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcffc4

but6mmoreka [JOK
https://m.edsoo.ru/ff0d015e

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d04a6

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0302

but6mmoreka [{OK
https://m.edsoo.ru/ff0d091a

but6mmoreka [{OK
https://m.edsoo.ru/ff0dOafa

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0afa

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0ca8

bubmuorexa [JOK
https://m.edsoo.ru/ffod0fd2

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

bubnuorexa [JOK
https://m.edsoo.ru/ff0d1356

bubmmorexa [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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(bu3n4ecKoil KapTUHBI MUPa»

Bun 3Bé3nH0T0 HebGa. Co3Be3nus, spKue 3BE3IbI, TUIAHETHI, NX
BuauMoe ABmkeHue. ColHeUHast CucTeEMa

Connne. Conneunast akTuBHOCTh. McTounuk snepruu ConHia u
3BE3]T

3BE3/1bI, NX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/IbI IIIaBHOU
IIOCJIEI0BATEIbHOCTU. BHYTpeHHEE cTpoeHue 3BE3 .
CoBpeMeHHBIE IPEICTABICHUS O TPOUCXO0KIECHUH U SBOJIOLINH
ConHua u 3BE31

Mieunsiii [lyte — nama ["anaktuka. [lonoxxenue u nsuxxeHue
Connua B ['anaktuke. ['anaktuku. YEpHbIE ABIPHI B siApax
TaJIAKTUK

Bcenennas. Pasz6eranue ranaktuk. Teopus bomibiioro B3peiBa.
PenukroBoe nznyuenue. MeraranakTuka

Heperniennsie npo0aeMbl aCTPOHOMUU

KonrtpomnbHas pabora «D1eMeHThI aCTPOHOMHH U aCTPODUZUKI»
Oo6o06maromuit ypok. Poib pusuku n actponomuu B
9KOHOMHYECKOM, TEXHOJIOTHISCKOM, COMAJIBHON ¥ STHISCKOMN
cdepax AeaTeTbHOCTH YeTIOBeKa

Oo6o0maromuit ypok. Posib n Mmecto pU3MKM U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

Oo6o06maromuit ypok. Poib pusmueckoii Teopun B
(dbopMUPOBaHUHU TIPEJICTABICHU O PU3NUECKON KapTUHE MHUpa
O6o06maromuit ypok. Mecto ¢pu3ndeckoil KapTHHBI MUpa B
0011IeM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O TPUPOJE

Pe3epBHbIil ypok. MarauTHoe noJie. DIeKTpOMarHuTHas
WHIYKUHUS

PesepBubiil ypok. OnTuka. OCHOBBI ClIEIIUATBLHON TEOPUHU
OTHOCHUTEJIbHOCTH

Pesepunsiii ypok. KBantoBas gusrka. D1eMeHThI aCTPOHOMHH U
acTpopU3UKH

bubmmorexa [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YYHEHUKA
®dusuka, 10 knace/ Kacesnos B.A., O01iecTBoO ¢ OrpaHu4eHHOM
OTBETCTBEHHOCTHIO «[PODA»; AkimonepHoe o01iecTBo «M31aTenbcTBO
«IIpocsemenue»

®dusuka, 11 knacc/ Kacesanos B.A., O01iecTBoO ¢ OrpaHU4eHHOM
0TBETCTBEHHOCTHIO «IPODA»; AkumonepHoe o6mectBo «M3marenscTBo

«HpOCBCHICHI/IC»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJISA

Metonunueckoe nmocodue k yueonuky B. A. KacesinoBa ®uszuka. 10 xiacc.
bazoBriii yposens/ U. I'. Bnacosa, B. A. KacesiHoB, OO0111eCTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[[PODAY;

Metonnueckoe nocodue k yueonuky B. A. KacesnoBa ®usuka. 11 knacc.
bazoBriii ypoBens/ U. I'. Bnacosa, B. A. KacbsinoB, OO0111eCTBO ¢ OrpaHUYEHHOM

OTBETCTBEHHOCTHIO «[PODAY;

INUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
bubmmoreka ITOK https://m.edsoo.ru

bubnuoreka udposoro odpazosaresnbHoro kourenta [{OC Mos mikona

https://lib.myschool.edu.ru



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