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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpPOBHS Ha YpPOBHE CpeaHEro oOIero
oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm QenepanbHOil padodeil mporpaMMbl BOCHHUTAHUS U
KOHLEMUMU MpernojiaBanusi yuyeOHoro mnpeamera «Puznka» B 00pa3zoBaTeNIbHBIX
OpraHu3alusiax Poccuiickon denepanny, peanu3yrmmnux OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIMpaBiIeHO Ha (opMupoBaHUe
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOyyawmuxcs 10-11 kmaccoB mpu
o0ydyeHun ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIESITEIHHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusiMm O®I'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METAlpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKE YUYUTHIBAET HEOOXOJMMOCTh pPEaM3allMi MEXKIPEIMETHBIX
CBs3ell (PU3MKM C €eCTECTBEHHO-HAyUYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heit
OTIPEJIENISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJIbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHEHIE,
MeTanpeIMeTHbIE, TpeIMeTHbIe (Ha 0a30BOM YpOBHE).

[Iporpamma no Qpu3uke BKIIOYALT:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3MKH Ha 6a30BOM YPOBHE, B

TOM YHMCJIE MPEeIMETHBIE Pe3yIbTaThI M0 TOJaM 00y4eHHUS;

e coaepxkaHue yueOHoro npenmera «dusuka» no rogam o0ydeHusl.

dusrka Kak Hayka O HaumOosee OONIUX 3aKOHAX IPUPOJBI, BBICTyHas B
KayecTBe yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUHN 00 okpykaromeMm Mupe. LlIkonpHBIN Kype PU3MKH — CHCTEMOOOPa3y IO
JUIS €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBIICHWH, H3y4aeMbIX XUMHEH, OHOJOTHEH,
dbu3mveckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (GU3WYeCKUX 3HAHUKA  ONpeleNseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHONOTMH B cdepe OSHEpPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHHUsSI HOBBIX MATEpHUAJIOB C 3aJlaHHBIMH CBOWCTBAMHU WM JPYTHUX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHUHBI MUpa OOydaromuxcs, B (HOPMHPOBAHWE YMEHHH NPUMEHSTH
HAyYHBIN METO/T TO3HAHUS NP BHITIOJTHEHUH UMH YI€OHBIX NCCIICTOBAHMIM.

B ocHOBy kypca Qusuku s ypoBHSI CpeaHero ooOiero oOpa3oBaHUs
MOJIOKEH PsAJl HJIeH, KOTOpPhIE MOXKHO paccMaTpUBaTh KaK MPUHIMIBLL €ro
MIOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3UKHU, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (GU3HKU
o0ObeUHEH BOKpYr (Qu3nueckux Teopud. Beaymum B Kypce sBusercs
(opMUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus TpeArnosiaraeT HCIOJIb30BaHUE
IYMaHUTApHOTO TOTEHIMaNa (U3MYECKOW HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTMeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti  nanpaenennocmu. Kypc ¢uzuku mpenmnosaraet
3HAKOMCTBO C IIMPOKHM KPYIOM TEXHUYECKUX U TEXHOJIOTMUYECKUX MPUIIOKEHUN
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX JKOJIOTHYECKUM TMpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takxke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOIOTOIB30BAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3MKA Ha YPOBHE CpEAHEro oOIIero
oOpa3oBaHus SBJSOTCA (u3HUeckue Teopuu (PopMUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, Poiau (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHUCTEeMHO-/IeSITEIbHOCTHBIN MOAX0l B Kypce (U3UKU peallu3yeTcs MPexe
BCEro 3a CU€T OpPraHM3alliu SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyJaronuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — 3TO HCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB M JIaOOpaTOpHBIX padoT,
KOTOpbIE B Iporpamme mno ¢u3nke 0O0bEeIUHEHBl B OOLIMI CNHUCOK yYEHUYECKHX
MPaKTUYECKUX padoT. BhiaeneHne B yKa3aHHOM IEpeyHe J1abopaTOpHBIX padoT,
IIPOBOJAMMBIX JUISI KOHTPOJS UM  OLICHKH, OCYIIECTBIAETCA Y4aCTHUKAMH
0o0pa30BaTeIbHOrO IMpoLecca MCXOJsi U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHust kaOuHeta (usuku. Ilpm 3TomM obecreunBaeTcs OBIAJCHUE
00y4aloUIMMHCS YMEHUSIMH NPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEVIOKEHHBIX THIIOTES.

bonpmoe BHMMaHWE YIENAETCS PEIICHUIO PACUYETHBIX W KAaYECTBEHHBIX
3anay. Ilpu 3TOM A1 pacy€THBIX 3a/1ad NPHOPUTETOM SIBIISIOTCS 3aJadyd C SIBHO
3aJ1aHHOM (PU3NYECKOM MOJIEIIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3AKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaK U MHTETPUPYS 3HAHUS W3
pa3HBIX pa3nesoB. [ KauecTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIFOTCS 3aJlaHUS Ha
O0OBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUNW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BblOOpa (U3MUECKOW MOJAENW MJis CUTyalud HPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO K MarepualibHO-
TEXHUYECKOMY OOECIEeUeHUI0 Yy4eOHOro mporecca 0a30BbIl ypOBEHb Kypca
bU3MKH HAa YPOBHE CPEIHETO 00IIEero 00pa3oBaHus JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOro IWKiIa. B kaOuHeTe (DU3WUKH JOHKHO OBITh
HEeoOXoauMoe J1labopaTopHOe OOOpYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYCHUUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opy10BaHUE.

JlemoHCcTpanmonHoe o0OopynoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  OOECIICUMBACT IOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme M0 (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIMPUYCCKUX M|
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHHUUYECKUX MTPUMEHEHUH.

JlaGoparopHoe 00OpyaOoBaHHE ISl YYEHHUECKUX TMPAKTHYECKHX pPabdboT
dopMupyeTcst B BUE TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBaeTCs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcsi. TemMaTHUYecKue KOMIUICKTHI
nabopaTopHOTrO O00O0pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJE ITUGPOBBIX Jab0paTOpHil.

OCHOBHBIMH LEJIIMU U3yUeHUsI GU3UKH B 001IeM 00pa30BaHUH SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa W CTPEMIJICHHS OOYYaIOMUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJI€ TTO3HAHUSA U (popMuUpOBaHHE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHUSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opmupoBaHne yMeHUN OOBICHATH SBICHHUA C HCIOJIB30BAHHEM
dbu3HUeCKUX 3HAHUN M HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mpeACTaBICHUI O poiu (DU3UKH IS PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTmkenue HTUX menel obecrneunBaeTcs pelieHueM CIeNyIoNuX 3a7ad B

MpoIecce u3yueHus Kypca (PM3UKHA Ha YPOBHE CPETHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3nYECKUx
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIIOYAsI MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE YMEHUW TPUMEHSITh TEOPETUUYECKHE 3HAHWUS IS
0oObsSICHEHU (PU3MYECKUX SBJICHUM B TPUPOJEC U M NPUHATHS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU,

e OCBOEHHME CIOCOOOB pEHIeHUs PAa3IMYHbIX 3aJad C SBHO 3aJaHHOM
¢u3znueckoil Monenbo, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue puU3NUECKO MOJEINH, aJIEKBATHON YCIOBUSM 3a/1a4K;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJIAMH CaMOCTOSATEJIPHOTO TUTAHUPOBAHUS W TPOBEIACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHal3a W MHTEpHpeTaruu uHOOpMaINH,
OTIpEeJICIICHHs] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yiIbTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHSI YMEHUM MPOCKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JEATEITbHOCTH.

Ha wusyuenune ¢usuxu (0a30BbIi ypOBEHBb) Ha YpPOBHE CPEIHETO OOIIEro
obpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 gacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamme 1o (¢uU3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€TAeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX PAadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOEHHOCTEN 00yJaromuxcs.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka u MeTOAbl HAYYHOT' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Ponbp 53KcnepuMeHTa U TEOpUM B IIPOLECCE MO3HAHUSA IPUPOJIBIL.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HayuHble rumotessl.
duznyeckre 3aKOHbI U TeOpHH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3uku B GOpMHUPOBAHUM COBPEMEHHOM HAay4HOW KapTHHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Jlemoncmpayuu

AnanoroBeile U UU(POBBIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema otcuéra. TpaekTopusi.

[lepemenienne, ckOpocTh (CpeAHsii CKOPOCTb, MTHOBEHHAas CKOPOCTb) U
YCKOPEHUE MaTepUaIbHON TOYKH, MX MPOEKIMH HAa OCH CHUCTEMBI KOOpPIHMHAT.
CiioxeHue nepeMenieHnil U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EpEeMEIICHUs
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBoboaHoe nazieHre. Y CKOpeHre CBOOOTHOTO MaICHHUS.

KpuBonunentnoe  nBmkeHue. JIBMKEHME  MaTepUalbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIIO0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTsk. [lepron u yacrota obpamenus. LleHTpocTpemMuTensHOe yCKOpEHHE.

TexHnueckue yCTpOWCTBA UM IPAKTUUYECKOE NPUMEHEHHE: CIUIOMETP,
JNBH>KEHUE CHAPSI0B, LIENTHBIC U PEMEHHBIC NIEpPEAAYH.

Jlemoncmpayuu

Mogenbp cucTeMsbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKHUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUH C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO31yXE U B pa3pe’KEHHOM IPOCTPAHCTBE.

HaGnronenne paBukeHHsi Tena, OpOILIEHHOTO IMOJA YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOJHOrO Ma eHHUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU 1O OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HepaBHOMEPHOTO ABHKEHUS C LIENbIO ONPEACICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanne COOTHOMIEHHUS MEXAY NYTSIMH, MPONICHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PAaBHBIE MPOMEXYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydenne nBUXKEHUS IapUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OpoIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['amumnes.  IlepBeii  3akoH  HproroHa.
NHepimanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHON Touku. TpeTuii 3akoH HploTOHA /1J1s1 MaTepranibHbIX TOYEK.

3akoH BcemupHoro TtaroreHusa. Cuma Tsbkectd. IlepBas KocMmudeckas
CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (mokos, CKoJibkeHusl, kaueHus1). Cuna tpenusa. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU Teja B KUIKOCTU WJIU ra3e.

[TocTynarenpHOE U BpalaTeaIbHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckre yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHHE: MOAIINIHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akoH HproToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIbEME U TTaJICHUM.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbXKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHSI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTUA CWJI YNPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalium.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOTO TENA, HMEIOLMIETO OCh
BpalEHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U HU3MEHEHHE HMITyJbCa Tejla. 3aKOH COXPaHEHUS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pabota cunbl. MOIIIHOCTE CHJIBI.

Kunernueckass sHeprusi marepuainbHOM TOo4ykh. TeopemMa 00 H3MEHEHHUH
KMHETHYECKON YHEPTHH.

[ToTenuuanpHas SHEPTHUS. [ToTenunanbHas SHEPrust yIpyro
neopMUpoBaHHONW  TpykuHbL.  [loTeHUManbHAas  JHEprus  Tejaa  BOJM3U
NOBEPXHOCTH 3EMJIU.

[ToTeHuuanbHple W HEMOTCHIMAJIBHBIC  CHJIBI. CBsi3b  paboOTHI
HETMOTEHIIUAbHBIX CHJI C M3MCHCHHUEM MEXaHWYeCKOM SHEPrUu CHUCTEMBI TeJl.
3aK0H COXpaHCHHS MEXaHWYECKOM SHEPTHUHU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE IBMXEHUE.

[Tepexo1 MOTEHIMAIBLHOW SHEPTUN B KHHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3yuyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OIMHAKOBBIX
HUTSHBIX MasATHHKOB.

UccnenoBanue cBsiz pabOThI CUJIBI C U3MEHEHUEM MEXaHMYECKON 3HEepruu
TeJa Ha MIPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOJANHAMUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJENIN CTPOCHUSI Tra30B, >XKUIKOCTEH U
TBEPIBIX TEJI M 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX Mojiesieil. Macca u
pasmepsl MoJiekyi. KomndectBo BemecTBa. [locrosauas ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU UJCaTbHOTO raza. AOCONIIOTHash TeMmmepaTypa Kak Mepa
CpeIHEW KUHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. l[llkana
temrieparyp KenbBuHa. ['a30oBeie 3akoHbl. YpaBHeHue MeHneneeBa—KianeipoHna.
3akoH [lanbroHa. M30mponeccsl B UI€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTraBieHUE H3O0MPOLIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE. TEPMOMETP,
O6apomeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 10 MU PY3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopnaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO
B3aUMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIAs TPUPOAY AABICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHMS UEAJIBHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenne Macchbl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

NccnenoBanne 3aBUCUMOCTH MEXIY IMApaMETPAMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocro6bt mepmoOuHamuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
cucTeMbl U cniocoObl €€ n3mMeHnenus. KonnuectBo Termnotsl U pabota. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIIyUYCHUE. Y JeIbHAsI TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTuIonepeaaye.

[Tonsitue 06 aamabatHom miporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne TepBOro 3akoHAa TEPMOJWHAMUKH K u3omporieccaM. I 'paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepmonnHamuku. HeoOpaTumMocTh MpoLIecCOB B MIPUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBIL  JEWCTBUA — TEIUIOBBIX  MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoddduimeHT mnone3Horo
nencTBus TerioBor MamwuHbL. [ukn Kapuo m ero ko3¢g@uiveHT IMojae3HOTo
JNEUCTBUS. DKOJIOTMYECKHE MPOOIEMbI TETIOIHEPTETUKH.



TexHuuecknue yCTpPOWCTBA U MPAKTUYECKOE TMPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJI0IMIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW J>HEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKu U3 OYTBUIKKM TOJ JCHCTBHEM CXKAaTOro BO3JlyXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MyTEéM TpeHuUs (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OneiIT 1Mo ananabaTHOMY pAaCHIMPEHHIO BO3JyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, IBUTaTelsi BHYTPEHHETO CTOPaHusl, pEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusa eeuwjecmea. Pazoevie nepexoonvl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3ayxa. HackimeHHbld map. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBOMCTB
kpuctamioB. Kuakue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBneHue u
KpUCTaJTU3anus. Y nenpHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHHUE TemI0BOTO OanaHca.

TexHuueckne yCTpPOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGmronenne HarpeBaHus U MIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

Paznen 4. DieKTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
OnekTpuzauusi Ted. OJEeKTpUYecKkuil 3apsna. J(Ba Buaa 3IEKTPUUYECKHUX
3apsiioB. [IpOBOJHMKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXpPAaHEHUS
3JIEKTPUYECKOT0 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH KynmoHa. TodeuHbIN 3EKTPUUYECKUN 3apsia.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEPHO3UIMU DIIEKTPUYECKUX I0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TIOJISL.

Pabora cun  snekrpocratudeckoro  moing.  llotenmuman.  PasnocThb
MOTECHIMANOB. [IpOBOAHUKM H JAUANEKTPUKA B BJIEKTPOCTATUYECKOM MOJIE.
JvanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJAEHCATOPa.
DHEprus 3apsiKEHHOr0 KOHJIEHCATOpa.

TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETP, IJICKTPOCTATHYECKasl 3alllUTa, 3a3eMJICHUE DJIEKTPONPHOOPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Llemoncmpayuu

YCTpOUCTBO Y MPUHLIMIT JIEUCTBUS JIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEJ.

DIIEKTPUUYECKOE TI0JI€ 3aPSIKEHHBIX TEJl.

[TpoBOJIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3alUTa.

JIMPNIEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh DJICKTPOEMKOCTH IUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IJTACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOPA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKUd TOK. YCJIOBHS CYLIECTBOBAaHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuna toka. [locTosHHBIN TOK.

Hanpsixxenue. 3akon OMa 11 yyacTka LEmHu.

DIEKTPUUECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEKTPOJABWKYIIAs CHJIa U BHYTPEHHEE COIMPOTHBIECHUE HCTOYHUKA TOKA.
3akoH OMa 7151 MOJTHOM (3aMKHYTOM) 3ieKTpruyecko nenu. KopoTrkoe 3aMbIKaHuE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALUIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DneKTpuuecKui TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIpUMECHAs MIPOBOANMOCTh
MoJynpoBOAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  dSJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3S.



DIIEKTpUUYECKUi TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE MPHUMEHECHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHbie MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUOI,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HApPSIKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS LUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeAMHEHNE TPOBOAHUKOB.

[IpsmMoe wu3MepeHne dIEKTpOABWKYHIEH cuibl. KOpoTkoe 3aMbIKaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBIICHHUS.

3aBUCUMOCTb COMIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoli paspsa v MPOBOJAUMOCTE BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3Mmepenune 37eKTpOABMKYILIEN CHIIBI UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
COIIPOTUBJICHUSI.

HaGmonenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsS B 10 Kiiacce OCYIIECTBISETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MAaTeMaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHUH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUA: SIBIICHUE, HAy4YHBIA (PaKT, TUTMOTe3a, (pu3nMdeckas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHUe CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOosa, ux rpaduku U CBONCTBA, TPUTOHOMETPpHUUYECKHE (DYHKIIUH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mmexanndeckoe NBIKEHUE B JKMBOU mpupojae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPENAUYH, TEILIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIAPHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEN, KUIKOCTEU H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IHCCOLMALIMS,
rajbBaHUKa.

l'eoepacghus: BNaXXHOCTh BO3]1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs] B TEXHUKE, IOAUIMIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYrue), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUU
IIOJIyYEHNsT COBPEMEHHBIX MAaTEpUaJIOB, B TOM YHCIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHbIE npuoopBHl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHasA UHOYKUUA

[TocTossHHbIE ~ MarHuThl.  B3auMoneicTBHE  TOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe mone. Bekrop MarHuTHOM WHAYKIWU. [IpuHIUN Cyneprno3uiuu
MAarHUTHBIX MMOJIeH. JIMHMM MarHUTHOW WHAYKUMW. KapThHa JMHHA MarHUTHOU
WHIYKLIWHU T10JIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHOoe TOJI€ TPOBOJHMKA C TOKOM. KapTuHa JMHUN HWHIYKUHAH
MAarHUTHOTO MOJsl JJMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTylIKU ¢ TOKOM. OnbIT DpcTtena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HampaBlieHUE. J[BUKEHHE 3apsiAKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM mosie. PaGora cuitbl JlopeHia.

SIBneHue BIIEKTPOMAarHUTHOM HWHAYKIUHA. [loTOK BekTOpa MarHUTHOM
UHIYKIUU. OJIEKTPOABHXKYIIAA CWIa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe moJie. ODIEKTPOJABIXKYIIAs Cula HHAYKIUU B
MIPOBOJIHUKE, JIBHXKYIIEMCS IOCTYIATEIbHO B OJTHOPOJTHOM MarHUTHOM TOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMH. OIEKTPOJABIXKYIIAs  CHIIA
CaMOUHIYKIIMH.

DHeprusi MAarHUTHOTO TOJI KATYIIKU C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHudeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: TMOCTOSHHbIC
MAarHuThbl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTHUIl, UHIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHOYKIMU MAarHUTHOTO TOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHON NHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOABMKYILIEH CHUJIbI UHAYKLIUUA OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIHUU.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHUTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUmMHbIE KO1EOAHUA

Konebarensaass  cucrema. CBOOOmHBIE  MEXAaHUYECKHE  KOJICOAHUS.
I"apmonunueckue komebanus. Ilepwon, yactora, amrumryga u (daza KojaeOaHUM.
[IpyxxuHHBI MasgTHUK. MaTeMaTU4ECKUNd MAasiTHUK. YPaBHEHHE TapPMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHUsS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMU KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarouux KoyieOaHUsIX. BbIHYX/IEHHbIE MEXaHUYECKHE
KoseOanus. Pezonanc. BeiHY)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOAHNS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ U JCHCTBYIOIIEE 3HAYEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpanchopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKON
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpo3Hepruu. Kynbrypa
WCIIOIb30BaHUS AIEKTPOIHEPTUH B TOBCEITHEBHOM KU3HH.

TexHnueckne yCTPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JEKTPONepeaay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHONW CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHuu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmtonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HANPsDKEHUS] OT BPEMEHM) IS
AJIIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3onanc mnpu mocieoBaTEIbHOM COEIMHEHUHU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEPEIAUN.

Vuenuueckuii skcnepumenm, 1abopamopHsie pabomsi

HccnenoBanue 3aBUCUMOCTU MEPUOA MalbIX KoleOaHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBaHne NEPEMEHHOIO TOKAa B LENM W3  TOCIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHbBLE 6OTIHbL

MexaHudeckue BOJHBI, yclioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJIMHa BOJHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
NuTtepdepenius u nuppaxkius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CJIOBUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTtpomaruutHoit BoiHe. CBOMCTBA
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHHUE, MpEIOMIICHUE, MOJsSpU3alus, AUPpaKius,
uHTepdepennns. CKOpoCTh ANMEKTPOMATHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHHS. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHnueckne ycTpoicTBAa M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBas JAMArHOCTMKAa B TEXHHKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenmne oTpaskeHUs ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenune nnreppepeHunu u 1udpakiny MEXaHHIeCKUX BOJIH.

3BYKOBOM PE30HAHC.

Habnionenne cBsA3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOU KoJIeOaHUI.



HccnenoBanune CBOWCTB DJIEKTPOMATHUTHBIX  BOJIH: OTpaKeHUe,
IpesioMJIeHUEe, Noaspu3anus, Judpakuus, “HTephepeHIus.

Tema 3. Onmuka

l'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOU cpexne. JIyu ceera. ToueyHbI HCTOYHUK CBETA.

OtpaxxeHnue cBeta. 3aKOHBI oTpaxeHHus cBeta. [locTtpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[IpenomiieHue cBeTa. 3aKOHBI IPEJIOMIIEHUs CBeTa. AOCOIOTHBIN MMOKA3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbI yroja TOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

JHucniepcus cBeta. CloxHBIN cocTaB O6emoro cBera. L[Ber.

CobOuparome W pacceuBaromive JUH3bl. ToHkas JsuH3a. DoKycHOe
paccTosiHMEe W ONTHUYEecKas Cujia TOHKOW JMH3bL. [locTpoeHue wnzo0pakeHuil B
coOMparIMX U paccenBaronux JuH3ax. opMyna TOHKOW JMH3BL. YBEJIUYCHHE,
JaBaEMO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBus HaOMOICHUS MaKCUMyMOB U MHHUMYMOB B HHTEp(EpEeHIITMOHHOMN
KapTHUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. JudpaximoHHas peméTka. YcCiaoBHEe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIMOHHYIO PEIIETKY.

[Tonsspuzanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacIpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETa.
Ontuueckue npudopsI.

[TonHOe BHyTpeHHEE OTpakeHre. Moenb CBETOBOAA.

HccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakimu ceera.

Hab6monenne nucnepcuu cBera.

[TonyueHnue cekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yenue ciekTpa ¢ MOMOMIBIO AUPPAKITUOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomoi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanuie cBOMCTB M300paKeHUI B JIMH3AX.
HaGmonenue nucnepcuu ceera.

Paspnesn 6. OcHOBBI crIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLINUI OTHOCUTEIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJICHUE BPEMEHU U COKpAILCHHE
TUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKON YACTHIIBI.

CBs13b MaccCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. 3Hepr1/1;1
ITOKOA.

Pazgea 7. KBanToBas pusuka
Tema 1. dnemenmovt K6aHMoOB0OI ONMUKU
®dortonsl. Dopmyna [Tanka cBs3u HEprHH (HOTOHA C €T0 YACTOTON. DHEPTHS
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa st Gororddekra. «KpacHas rpaHuiia
doToaddexra.

JaBnenue ceera. Onwitel I11. H. JIeOGenena.

XUMHYECKOE JIEUCTBUE CBETA.

TexHuueckne yCTpoCTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

Hccnenoranne 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas mopmens aroma. lloctynmater bopa. M3nyduenume u mnorsiomeHue
(GOTOHOB TIpW TMEpexojie aTtoMa C OJHOTO YPOBHS DSHEPTUHM Ha ApYyroun. Bumsl
cnekTpoB. CHEKTp YpOBHEN SHEPIUHU aToOMa BOJAOPO/A.

BosnnoBbie cBoiicTBa yactull. Bonusl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJii3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOMN), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHedyaThIX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Peszepdopna mo  ompeneneHuro  cocTaBa
paanoakTuBHOro u3nydenus. ColictBa anbda-, Oera-, ramma-u3IydeHUs.
BiusiHue painioakTUBHOCTH Ha KWBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsa sapa. MaccoBoe uucino saapa. M30tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3Ny4eHue. 3aKOH PaJuOaKTUBHOrO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A€P.

Anepnsiii peaktop. TepmosimepHbiii cunTe3. [IpobOiieMbl W TEPCHIEKTUBBI
SAIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHble B3auMoeicTBUA. EAMHCTBO pu3nyeckoi KapTUHBI MUpA.

TexHuueckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siaepHblil peakTop, aroMHas 6oMoa.

Jlemoncmpayuu

CUY€TunK HOHU3UPYIOIIUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zznen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiafHOE U MUPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMUH.

Bun 3BésnmHoro neba. Co3Besnusi, sipKU€ 3BE3JbI, TUIAHETHI, UX BHUIUMOE
JIBIDKCHHE.

ConHeunas cucremMa.

Connne. ComHeuHass akTUBHOCThb. Mctounuk sHeprum ConHIIA W 3BE3.
3BE31bI, X OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATEIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» ISl 3BE3]] TJIAaBHOM IOCIENOBAaTEIbHOCTH. BHyTpeHHEEe CTpoeHHE



3BE31. COBpEMEHHBIE MPEACTABICHUS O NPOUCXOXKACHUU U 3Bomonuu CoyiHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama I'anaktuka. [lonoxkenne u nBuxenue CoaHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHbIE ABIPHL B sApax
rajakTHK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa667a. Paz0eranue rajgakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe n3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnnie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabooenus

HaGmonenust HEeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMITBIOTEPHBIX
NPUJIOKEHUM I ONpe/iesIeHUs MOJNIOKEHUSI HEeOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Mieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Ponsr ¢u3ukm wW  acTpOHOMUHM B DKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U 3TUYECKOU cepax AesTeTbHOCTH YellOBeKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOM HAYYHOU KapTUHE MHUPA, POJIb (PU3NYECKOU TCOPUH
B (GOpMHpPOBAaHUM TPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUpPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 kilacce ocymiecTBIsIETCS ¢
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYy4YHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (uU3MYecKass BEIUYMHA, 3aKOH,
TEOpusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHHUS B JKHBOW TMPUPOJE, KoOJieOaTEITbHBIC
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPABIX
TENl, MEXaHU3Mbl OOpa30BaHUsl KPUCTAIIIMYECKOW PEIIETKH, CHEKTPaIbHBIM
aHaJn3.



l'eoepaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKW MArHUTHBIX  PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAAap, PAIAHONPUEMHHK, TEIEBHU30D,
anTeHHa, teiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.

IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pu3nMka» Ha YpPOBHE CpeIHEro oOIIeTro
oOpaszoBanus (6a30BbI YPOBEHB) JOJAKHO OOECIEUUTh JOCTHUKEHUE CICAYIOITUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBLIE PE3YJIBTATBI

JIM4HOCTHBIC PE3YIbTAThl OCBOCHUS yueOHOro npeamMera «Du3nkay T0IKHBI
OTpa)kaThb TOTOBHOCTh M CIIOCOOHOCTH OOYYarolUXCs PYKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEHW TMO3UIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPAJUIIUOHHBIM IEHHOCTSIM POCCHUMCKOTO O0OIEeCTBa, PACUIUPEHHE >KU3HEHHOTO
ONbITa U OMbITA AEATEIBHOCTU B MPOLECCE pEeAM3alUd OCHOBHBIX HAIpPaBICHUIN
BOCIIUTATENIbHOU JIEATEIIbBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKON MO3UIIUH 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYENIOBEUYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4acTBOBATh B CAaMOYIPABICHUH B 00pa30BaTEeIbHON OpraHU3allNH;

YMEHHE B3aUMOJICMCTBOBATh C COUMAIIBHBIMA UHCTUTYTAMU B COOTBETCTBUH C
X QYHKIIUSMU 1 HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOMU U BOJIOHTEPCKOU 1€ TEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hopMHUPOBAaHHOCTH POCCUHCKOM TPaKTaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

LHEHHOCTHOE OTHOLICHUE K TOCYJAPCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3HKHU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO MTOBEICHNUS;



CIIOCOOHOCTh OIICHUBATh CHUTYAllMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHUCJE B
NESTEIIbBHOCTUA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMBOTO OYIYIIETO;

4) 3¢cTeTHYECKOro BOCIIMTAHUA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYAsl SCTETUKY HAYYHOTO TBOPYECTBA,
npucyero pu3nyeckoil Hayke;

S) TPy10BOIr0 BOCIIUTAHUSI:

UHTEpPEC K pas3InuHbIM cdepam mpodecCUOHATBLHON JEATebHOCTH, B TOM
YHUCJI€ CBA3AHHBIM C (PU3UKON M TEXHUKON, yMEHUE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu u peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JIaCTH
(bU3UKHM HA TPOTSHKEHUH BCEH KU3HU;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

c(hOpMUPOBAHHOCTh HKOJOTHMYECKON KYJIBTYphl, OCO3HaHWE TJIOOATHLHOTO
XapakTepa AKOJOTUUECKUX MPOoOIeM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE AEUCTBUM B OKPYKAIOIIEH CPEZE HA OCHOBE
3HAHUS LIeJIel YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA;

pacuiipeHrue OmbITa JASATEIbHOCTH JKOJOTHYECKOW HaIpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 (PU3HKE;

7) HEHHOCTH HAYYHOI'O MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JeATEeIbHOCTH, TOTOBHOCTH B IPOIECCE
u3ydeHus  (QU3MKA  OCYIIECTBIATh IPOCKTHYIO M HCCIEJI0BATEIBCKYIO
NeATeIbHOCTh WHIUBUAYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE AeiicTBUS
ba3oBble JJoruueckue 1ecTBUS:
CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENICNIATh eI JIEATCIbHOCTH, 3aJaBaTh IapamMeTpbl U KPUTECPHUH HX
JIOCTHKCHUS,
BBISIBIIATH  3aKOHOMEPHOCTM M TNPOTUBOPEYHUS] B  PacCMaTpUBAEMBIX
(U3UICCKUX SBIICHUSX;
pa3pabaThIBaTh IUIAH PEIICHUS MPOOJEMBbI ¢ YYETOM aHajan3a HUMEIOITUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;



BHOCHUTH KOPPEKTHUBBI B JIEATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TIOCIEACTBUH JACSITCIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHSIX pPEaIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOICHCTBUS;

pa3BHBaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOIIEM.

Ba3oBble nccienoBaTejbCKue AeiicTBHS

BJIQ/ICTh HAYYHOH TEPMHUHOJIOTHCH, KIIFOUEBBIMU TOHSITHSIMU M METOJAMH
(u3nyuecKoi HaAyKu;

BJIQ/ICTh HaBBIKAMHU YUEOHO-HUCCIIEAOBATEIIBCKOW U MMPOCKTHOM JIEATEILHOCTH
B 001acTH (PU3UKH, CTOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIIBHOMY MOUCKY
METOJIOB PEIICHHs 3a7a4 (PU3NUECKOTO COJCPIKaHUS, MPUMCHCHUIO Pa3IMYHBIX
METO/IOB IMO3HAHMS;

BJIQJICTh BHJAMU JCATEIBHOCTH TIO TIOJYYCHHUIO HOBOTO 3HAHHS, €Tr0
UHTEPIIPETAIlUU, TPeOoOpPa30BaHMI0 W NPHUMCHCHHIO B Pa3IUYHBIX YYCOHBIX
CUTYaIlUsIX, B TOM YHCJIC TIPHU CO3/IaHUN YICOHBIX MPOCKTOB B 00J1aCTH (DU3HKH;

BBISBJISATh TPUYMHHO-CJICJACTBCHHBIC CBSI3M M aKTyaJU3MpOBaTh 3ajady,
BBIJIBUTATh THIOTE3y €€ peIICHUs, HAXOJHWTh apryMEHThI JUIsl JT0Ka3aTelIbCTBA
CBOMX YTBEP)KJICHUM, 32/1aBaTh MMapaMeTPhbl U KPUTCPUH PEIICHUS;

aHAJM3MPOBATh IIOJYyYCHHBIE B XOJAEC pelIeHUs 3aJaud  Pe3yJbTaThl,
KPUTHUUYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MTPOTHO3MPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJadyd B 0O0pa3oBaTEIIbHOU
NESATeTbHOCTH, B TOM YHUCJIE TIPH U3YUEHUU (PUBHKH;

JaBaTh OLICHKY HOBBIM CUTYAIlUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

yMETh TIEPEHOCUTh 3HAHUA 10 (U3UKE B TPAKTHYECKYIO 00JacTh
JKU3HEACATCIILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, NTPEJIaraTh OPUTHHAILHBIC TIOIXOABI U PEIICHNUS,

CTaBUTH MPOOIEMBI U 3a]1a4H, JOIYCKAIOIIHE AIbTCPHATHUBHBIC PCIICHUS.

Pabora ¢ undgopmanmeii:

BJIAJICTh HAaBBIKAMHU TONYYeHUS HHGOPMAIA (PU3NUECKOro COJCp)KaHHUS U3
HMCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSATEIIBHO OCYIICCTBISATh IIOWCK, aHAJIM3,
CHUCTEMATH3alluI0 M HWHTEPIPETAN0 WHOOPMAUH PA3IUYHBIX BHIOB U (GopM
MpeACTaBICHNS,

OIICHUBAThH JIOCTOBEPHOCTH HH(POPMAITUH;

UCIIONIB30BaTh  CPEJACTBA  MHMDOPMAIIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPraHW3allMOHHBIX
3a7a4 € COOJIOJCHHEM TpeOOBaHUN SProHOMHUKH, TEXHHMKH OE€30MMacHOCTH,



TUTUEHBI, PECYpcOCOEpEeKEeHHs, TMPAaBOBBIX W  ATUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacCHOCTH;

CO37aBaTh TEKCThl (PU3MYECKOrO COAEpkKAHUS B PA3IUYHBIX (opMarax c
y4€TOM Ha3HA4YeHUs MH(OpPMALUU U 1IeJIEBOW ayJUTOPUHU, BBIOUpask ONTUMATbHYIO
(GopMy npeacTaBIEHUS U BU3YyaJTU3aLINH.

KomMyHnKaTHBHBbIE YHHBeEPCAJIbHbIE YUeOHbIe AelcTBHS:

OCYILIECTBIIATH OOIIEHNE Ha YPOKaxX (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacrmo3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CUTyallMd W CMATYaTh
KOH(JIUKTHI;

pa3BEPHYTO U JIOTHYHO HW3JIaraTh CBOIO TOYKY 3PEHUSI C HCIIOJIB30BAHHEM
SI3BIKOBBIX CPEJICTB;

NOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAMBHIYaTbHOM
paboThI;

BBIOMPATh TEMAaTUKy W METOJbl COBMECTHBIX JCWCTBUH C Y4ETOM OOIIMX
MHTEPECOB U BOZMOXKHOCTEH KaKIOTO YJICHA KOJUICKTHBA;

NpUHUMATh eI  COBMECTHOM  JESATENbHOCTH, OPraHU30BBIBATH |
KOOPJMHUPOBATh JEHCTBUS TO €€ JOCTH)KCHHIO: COCTABJATH IUIaH JIEHCTBUM,
pacnpenensiTh poyiid ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXKIaTh pE3yJbTaThl
COBMECTHOM pabOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJAJla M KAXKIOTO y4YaCTHHKA KOMAaH/Ibl B
OOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npenjaraTb HOBBIE€ TMPOEKTHI, OLIEHUBATh HWJEHU C TIO3WIMU HOBH3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETUYECKOE TMOBEJCHUE B PAa3IUYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HHUIIUATUBHBIM.

PerynsiTuBHbIe yHHBepcajibHbIe YUueOHbIe JAeiicTBUS
Camoopranusanus:

CaMOCTOSTEIILHO OCYIIECTBIISITh MO3HABATEIBHYIO NEATEILHOCTh B 00JIaCTU
Gu3MKH W acCTPOHOMUH, BBISBISTH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSATEIILHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX M KadyeCTBEHHBIX
3a/1a4, TUTaH BBIMTOTHEHUS TPAKTUYECKON PabOThI C Y4ETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEW U MPEANOYTCHUN;

JIaBaTh OIICHKY HOBBIM CHUTYAIUsIM;

pacIIMpATh paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUH;

nenaTh OCO3HAHHBIM BBIOOp, aprymMeHTUpPOBaTh e€ro, OpaTh Ha ce0d
OTBETCTBEHHOCTH 32 PEIICHNUE;

OIICHUBATh PUOOPETEHHBIN OTIBIT;



CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO 3pYIULHUU B 001acTH

(HU3HUKY, TTOCTOSTHHO MOBBIIIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHB.
CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyAaIMsIM, BHOCUTh KOPPEKTUBHI B NIESITECILHOCTD,
OIICHMBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;

BJIQJICTh  HABBIKAMU  II03HABATCIIPHOW  PEQUICKCHMM  KaK  OCO3HAHHS
COBEpIIAEMbIX JIEUCTBUA M MBICTUTEIBHBIX TIPOIECCOB, HMX PE3YJIbTATOB M
OCHOBAHU;

UCIIOJIb30BaTh MPHEMBI peIICKCHH IS OLIEHKH CUTYaIlud, BBIOOpA BEPHOTO
pEIICHMSI;

YMETh OIICHMBAaTh PUCKH W CBOCBPEMCHHO IPUHUMATh PEIICHUS 10 HX
CHI)KCHHIO;

NPUHAMATh MOTHBBI M apryMEHTBl JAPYTMX TIPH aHaJU3e pPe3yJIbTaTOB
NESATEITBHOCTH;

NPUHUMATH ceOsl, TOHUMAasi CBOW HEJOCTATKH M JIOCTOWHCTBA;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTHX TIPH aHajIu3e pPe3yJIbTaToOB
NESATEITBHOCTH;

NPHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B npormecce nocTukeHus JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPaMMBI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsA Yy 0O0YYarOIIHXCS
COBEPIIEHCTBYETCS AMOIIMOHATLHBIH UHTEIJIEKT, Ipenoiaraomui
c(hOpMHPOBAHHOCTD:

CaMOCO3HaHMs, BKIIIOYAIOIIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAIBLHOMN cephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJTUPOBAaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIMOHATBEHBIM U3MEHEHUSIM U TIPOSIBISITh THOKOCTH, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKEHUIO IeNU U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOMAS M3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIFHOE COCTOSTHHE
JApYTHX, YYUTBIBATH €r0 TPH OCYIIECTBIEHWU OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJTBHBIX HaBBIKOB, BKITIOUYAIOIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HHPEAMETHBIE PE3YJIBTATDBI



K xonmy o6yuenuss B 10 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3MKH B (HOPMUPOBAHHUU
COBPEMCHHOM HAy4YyHOM KAapTUHbI MHUpa, B PAa3BUTUU COBPEMECHHOW TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIOIEH;

YUUTHIBATh TpaHUIbl MPUMEHEHHS HW3YYEHHBIX (QU3NUYECKUX MOJENei:
MaTepHualibHasi TOUYKa, MHEpIUalbHas cUCTeMa OTcuéra, adCONIOTHO TBEPIOE TENO,
WJIeaNbHbIM a3, MOJEIM CTPOCHUS T'a30B, KUIAKOCTEH M TBEPABIX TEJI, TOYCUHBIN
AIEKTPUUECKUM 3apsijl pU pelieHnH PU3NYeCcKHX 3a/1a4;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU CTPOCHUS BELIECTBA U
JJIEKTPOJAUHAMUKHA:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  IPSAMOJIMHENHOE
JIBUKEHUE, CBOOOJHOE TMAaJE€HUE Tel, ABUKEHUE [0 OKPYKHOCTH, HHEpIuS,
B3auMojieiicTBUE Tell, AU(Qy3usi, OPOYHOBCKOE JIBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPABIX TeJl, U3MEHEeHNEe 00BbEMA TeJl IPU HarpeBaHUU (OXJIAXKACHHUH ), TEIIJIOBOE
paBHOBECHUE, HCIAPEHUE, KOHJCHCALWs, IUIABJICHUE, KPUCTAJUIM3alus, KUIICHUE,
BJI&XKHOCTb BO3/lyXa, IIOBBILICHNE JABJICHUS I'a3a IIPU €r0 HAarpeBaHUU B 3aKPHITOM
COCyle, CBs3b MEXKAY IlapamMeTpaMM COCTOSHMS Tra3a B  H30IpPOLECCax,
AJIEKTpU3aLus TeJl, B3AaUMOJCHUCTBUE 3aPAI0B;

OMKCHIBATh MEXAHUYECKOE IBUIKEHUE, UCIONb3Yys (U3UUYECKHE BEITUYHHBI:
KOOpAWHATA, IIyTh, IIEPEMELICHHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, CHIIa,
UMITYJIC Teja, KUHETHUYECKAasl DHEPrHUsl, NOTECHIUAIbHAS JSHEPIUsl, MEXaHUYECKas
pabora, MexaHMuYecKas MOIIHOCTh; NPHU ONUCAHUU TIPABHIBHO TPAKTOBATH
(Gu3MUecKrii CMBICT MCIHOJIB3YEMbIX BEIIMYMH, UX OO0O3HAUYECHHUS W €IIUHUIIBI,
HaXOAUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIUYUHY C JAPYTHUMH
BEJINYNHAMUY;

ONMCHIBATH H3YYEHHBIC TEIUIOBBIC CBOMCTBA TEJI WM TEIUIOBBIC SBIICHUS,
UCIONB3ysl (U3NYECKHE BEJIUYMHBI: JaBIIEHUWE Tas3a, TemIepaTypa, CpemaHss
KUHETUYECKAsi DHEPrus XaOTHYECKOIO IABMXKCHUS MOJIEKYJ, CpEIHEKBaApaTU4yHas
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS 3HEprus, padora rasa,
KOA(Q(GUIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOTO JIBUTATENs; IMPU ONUCAHHUH
NPaBUJIBHO TPAKTOBAaTh (PU3NYECKUH CMBICH HCHOJB3YEMbIX BEIMYMH, HX
0003HaUYeHUsI M EOUHMIIBI, HAaXOAUTh (POPMYJIbl, CBS3BIBAIOIIUE JAHHYIO
(Gu3nYecKy0 BEINYNHY C APYTUMHU BEINYUHAM;

ONMCHIBATH U3YYECHHBIE JJIEKTPUUYECKHUE CBOMCTBA BEIECTBA U JJIEKTPUYECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEITUUMHBI: JICKTPUUECKUHN 3aps,
JIEKTPUYECKOE I0JIE, HANPSHKEHHOCTD IOJIA, MOTEHIMAJ, Pa3HOCTh IIOTEHIINATIOB;
P ONHWCAHUM TPABWIBHO TPAKTOBAaTh (PU3NYECKUA CMBICT HCIHOJIb3yEMbIX



BEJIMYMH, MX OOO3HAYCHHA W EIAMHMIIBI; YKa3bIBaTh (DOPMYIBI, CBSI3BIBAIOIINE
JaHHYIO (PU3MUYECKYIO BEIMUUHY C JPYTUMHU BEJIMUYNHAMU;

aHAJIM3UPOBATh (DU3MYECKHE MPOILECCHl U SBICHHS, UCHONB3YS (U3HUECKHE
3aKOHBI U IIPUHLUIBL: 3aKOH BCceMUpHOro Tarorenus, I, II u III 3akons! HerotoHa,
3aKOH COXpaHCHHsI MEXaHWYECKOW DJHEPTHUH, 3aKOH COXPAaHEHHUS HWMITYJIbCa,
OPUHLUI CYMEPHO3UIMH CHUJI, TPUHIUI PAaBHONPABUS HHEPIHAIBHBIX CHUCTEM
oTcYéTa, MOJEKYISIPHO-KHHETUYECKYI0 TEOPHUI0 CTPOSHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEH KMHETUYECKOW SHEPTUU TEIUIOBOTO JBUKCHHS MOJEKYI C
aOCONIOTHON TeMIiepaTypoil, EPBBIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHHS
ANIEKTPUUECKOro 3apsifa, 3akoH KyloHa, MpU 3TOM pas3iidyaTh CJIOBECHYIO
GOpMYyTUPOBKY 3aKOHA, €T0 MAaTeMaTHYECKOE BBIpaKEHUE M YCIOBUS (TPAHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TNPUHIUIBI JACHCTBHS MamiuH, MNOpHOOpPOB U
TEXHUYECKUX YCTPOWCTB; Pa3ndyarh YCIOBUS MX 0€30MacHOr0 WCIOJIh30BaHUS B
TIOBCETHEBHOW JKU3HU;

BBITIOJIHATh OJKCTIIEPUMEHTBHI 110 HCCICIOBAHUIO0 (DHU3UYECKHX SBICHUN U
IPOIIECCOB C HCIOJIB30BAaHUEM TMPSMBIX M KOCBEHHBIX HW3MEPEHHH, MPH 3TOM
dbopmynupoBaTth mpoOJeMy/3ajgady W TUMOTE3y Yy4eOHOTO OIKCIEePHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMAJIOKEHHOTO OOOPYIOBaHUS, MPOBOAUTH OMBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITh MPAMbBIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYUH, TIPU
ATOM BBIOUPATH ONTHUMAJBHBIN CIOCOO HM3MEPEHUS M HCIOJIb30BaTh HM3BECTHBIC
METO/]IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIEIOBATh  3aBUCMMOCTH  MEXAY  (PU3NYECKUMHM  BEJIMYMHAMHU  C
UCIIOJIb30BAaHUEM TPSMBIX HU3MEPEHHM, MPHU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(dbuKkcupoBaTh PE3YNbTATHl TOJYYCHHOW 3aBUCUMOCTH (U3MUYECKHX BEIUYUH B
BUJIE TaOIUIl U TpadUKOB, 1eTaTh BRIBOJBI IO PE3yJIbTaTaM HCCIICIOBAHUS;

co0ro1aTh npaBuia 0€30MacHOro TpyAa MpU MPOBEACHUM HCCIEAOBAaHUMN B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-MCCIIEOBATENLCKON M MPOEKTHOU
JESITEeIbHOCTU C MCIOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00OpaTOPHOTO
000py10BaHMS;

pemaTh pacy€THblE 3aJayd C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCTIOJB3Ysl (PU3MUYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4uH
BbIOMpaTh (PU3MUECKYI0O MOJENb, BBIACIATH (HU3MUECKUE BEIMUYUHBI U (HOPMYIIBI,
HEOOXOoANMBIE JUIsl €€ pelieHusi, MPOBOAUTh PAacUYEThl U OLEHUBATh PEATBHOCTD
MOJy4YEHHOT0 3HaUeHUs (PU3NYECKOM BETUUHHBI;

peliaTh KaueCTBEHHBIE 3a/1a4i: BEICTPAUBATh JOTMUECKH HEPOTUBOPEUNBYIO
HENOYKY PAaCCYXACHUH C OMOpPOM Ha HM3y4eHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznyecKue sIBJICHUS;



WCIOJB30BaTh  MpPU  pElIeHWH  y4yeOHbIX  3ajJad  COBPEMEHHbIC
MH()OPMAIIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINU
U MPEACTABICHU YYeOHONW U Hay4YHO-MOMYJISPHON MH(POPMALIMH, MMOTYyYEHHOH U3
Pa3IUYHBIX KICTOUHUKOB, KPUTHUECKU aHAIM3UPOBAThH MOIy4aeMy0 HH(OPMAIIHIO;

MPUBOAUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apYOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOLIECCOB OKPYXKAIOLWIEr0 MHpA, B Ppa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIB30BaTh TEOPETUUYECKUE 3HAaHUS MO (PU3MKE B MOBCEIHEBHOM KHU3HU
Uit o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIieHUH ¢ TpUOOpaMH M TEXHUUYECKUMHU
yCTPOMCTBAaMU, JIJIsi COXPAHEHUS 3710POBbSl M COOJIOJECHUS HOPM SKOJIOTHYECKOrO
NOBEJICHUS B OKPYKAIOUIEN CPEAE;

paboTaTh B TPYIINE C BBHINOJHEHUEM pPA3JIMYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh pPabOTy TPYMIbl, PAUOHAIBHO pACHPENEIsITh OOA3aHHOCTH H
MJIAHUPOBATH JI€STEIBHOCTh B HECTAHJIAPTHBIX CUTYalUsIX, aJICKBAaTHO OLICHUBATH
BKJIaJT KQXKI0TO U3 YYaCTHUKOB TPYIIIBI B PEIIEHUE pacCMaTpUBaeMOM IPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxkaTh CPOPMHUPOBAHHOCTH y OOYUAIOIITUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MecTo (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAyYHOM KApTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TEXHOJIOTUHM, B NPAKTUYECKOW ACATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(du3nUecKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl TPUMEHEHHS U3YYEHHBIX (QPU3NUYECKUX MOJENei:
TOYEYHBIN IEKTPUUECKHUM 3apsl, JIyd CBETA, TOYCYHbIM UCTOYHUK CBETA, sIACPHAs
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO Sifjpa MPH PEHICHHH (DU3MIECKHX
3a1a4;

pacno3HaBaTh (pu3nMYecKue ABICHUS (IIPOLIECCHI) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DMBHMKU: DIIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JECHUCTBUS TOKA, B3aUMOACHUCTBUE
MAarHuTOB, JJICKTPOMAarHUuTHas WHAYKUWS, JEUCTBHE MAarHUTHOIO IIOJs Ha
MPOBOJHUK C TOKOM W JBWXKYUIMWCS 3apsiji, 3JIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPSAMOJMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEJIOMIICHUE,
uHTeppepeHnrs, audpakuus W TONApU3alUsg CBETa, JHUCIEPCUs CBETa,
doToanekTpuaeckui 3p ekt (pororddekT), cBeTOBOE MaBlICHUE, BOZHUKHOBCHHE
JMHENYaTOrO0 CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHAs W HCKYCCTBEHHas

PaIHOAKTUBHOCTb;
OMUCHIBATh U3YUYEHHBIE CBOMCTBA BelIECTBA (DJIEKTPUUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTH  PA3IUYHBIX  Cpel) U

AJIEKTPOMArHUTHBIE SIBJICHUSA (MIPOLIECCHI), HWCMONB3Yd (PU3NUYECKUE BEIUYUHBI:
AJIEKTPUYECKUIN 3aps]l, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE



CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOABIKYIAs CHJIa, padoTa TOKa,
WHAYKIWS MarHuTHOrO Tmojs, cuia Ammnepa, cuna JlopeHna, WHIYKTUBHOCTH
KaTyIIKHA, SHEPrUsl SJIEKTPUUECKOTO M MArHUTHOIO IMOJIEW, MEPHOJ U YacTOoTa
KoJieOaHuil B KoJeOaTeIbHOM KOHTYpe, 3apsii U Cuja TOKa B Mpolecce
FapMOHUYECKUX JJICKTPOMArHUTHBIX KoJieOaHHWM, (OKYyCHOE pacCTOSHHE U
ONTUYECKAasl CHUJIa JIMH3bI, TPU OINUCAHUU TPaBUIBLHO TPAKTOBATh (PU3NUECKUU
CMBICI HCIIOJB3YEMbIX BEJIWYWH, HMX OO0O3HAUCHUS W EIUHMIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JaHHYI (DU3WYECKYI0 BEIWYUHY C JPYTUMH
BEJINYHUHAMU;

ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBJICHUSI M MPOILECCHI, HCHOJIb3Ys
dbu3uYecKre BEIUMYHMHBI: CKOPOCTh JJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETa, SHEPIUsi U UMMYJIbC (OTOHA, MEPUO/] TIOJypacmaaa, SHEPTUsl CBA3U
ATOMHBIX SiJIep, NPU OMUCAHWM TMPABUIBHO TPAKTOBaTh (PU3UYECKUU CMBICI
UCIIOJIb3YEMBIX BEIMYMH, WX O0O3HAYCHUsS W EIUHUIIBI, YKa3biBaTh (POPMYIIBI,
CBS3BIBAIOIINE JaHHYI (U3UYECKYIO BEIMYMHY C JPYTMMH BEJIMYUHAMH,
BBIYHCIISITH 3HAUCHUE (DU3NUECKON BEJIMUNHBI,

aHAJTM3UPOBATh (PU3UYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yys (Ppu3nueckue
3aKOHbl M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO0 U MapajlieIbHOTO
COCIMHEHUsI NPOBOJHMKOB, 3aKOH Jkoyis—JIeHla, 3aKOH 3JIEKTPOMArHUTHOM
WHYKIIUY, 3aKOH MPSIMOJIMHEWMHOTO pacIpOCTPAaHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHa 111 GoTtodrddekra,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHECHHUS HMMITYJIbCa, 3aKOH COXpaHECHUS
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAaHEHHUsI MAacCOBOTO 4ucia, moctyyarsl bopa,
3aKOH PaJMOaKTHBHOIO pacmajia, IPU 3TOM Pa3IudaTh CJIOBECHYIO (HOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIpAXKEHHWE U YyCJIOBHUs (TpaHUIIBI, OO0JACTH)
MPUMEHUMOCTH;

ONpEeAesATh HAMPABJICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJIS MTPOBOJHUKA
C TOKOM, CujIbl AmIiepa u cuibl JIopeHiia;

CTPOUTh M ONHUCHIBATh H300paXKEHHE, CO3/]aBa€MOE€ IUIOCKUM 3E€PKaJioM,
TOHKOM JIUH30M;

BBITIOJIHATh JKCIIEPUMEHTBI 110 HCCICIOBAHUIO (U3UYCCKUX SBICHHN U
MPOLIECCOB C MCIOJb30BAHUEM IMPSAMBIX U KOCBEHHBIX H3MEPEHUHW: IIPU 3TOM
dbopmynupoBaTh mpoOJaeMy/3agady W THIOTE3y Yy4eOHOTrO SKCIEePHMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEUIOKEHHOTO OO0OpYAOBaHHUS, IPOBOJIUTH OIBIT H
(GbopMyITHPOBATH BHIBOIHI;

OCYIIECTBIIATH MPSIMbIC ¥ KOCBEHHBIC U3MEPEHUS (PU3MUCCKUX BEITUYHH, ITPU
3TOM BBIOMPATh ONTHUMAJBHBIA CIIOCOO0 M3MEPEHHUS W HCIIOIb30BaTh H3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;



HCCIEIOBAaTh 3aBUCUMOCTH (DM3WYECKHX BEJIUYMH C UCIOJIb30BaHUEM
NpSIMBIX U3MEPEHUN: TPU O3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATh
pe3yabTaThl MOJIYYEHHOW 3aBUCUMOCTH (U3WYECKUX BEIUUYMH B BUJE TaOJUIl U
rpaduKoOB, JIeJIaTh BHIBOJIBI MO Pe3yJibTaTaM UCCIICIOBAHMUS;

co0Jiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEIACHUU UCCICIOBAHUN B
paMKax ydeOHOro »HKCIEPUMEHTa, Y4eOHO-MCCIEIOBATENbCKON W MNPOEKTHOU
JESATENbHOCTU C HCIOJb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U JaOOPATOPHOTO
000py10BaHMUS;

pemiatb pacy€THbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUYECKOW MOJEINbIO,
UCTIONIB3Ysl (PU3UUECKHE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIU3a YCJIOBHS 3aa4u
BBIOMpPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUECKUE BEIMYMHBI U (POPMYJIBI,
HEeoOXoAuMbIe NIt €€ pelleHHs, MPOBOAUTh PacuéThl M OLEHUBATh PEATBHOCTH
MOJIYYEHHOTO 3HAYEHUSI (PU3NUECKON BETUYUHBI;

pelaTh KaYeCTBEHHBIC 3aJ1aui: BRICTPAUBATh JIOTUYECKH HEMIPOTUBOPEUUBYIO
LEMOYKY pacCYXIEHUW C OMOpOl Ha HM3yYCHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
buzndecKkue sIBICHUS;

UCIIONIB30BaTh ~ TPU  pEIICHUH  ydeOHBIX  3ajau COBPEMEHHBIE
UH(OPMAIIMOHHBIC TEXHOJOTUH JUIsSl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETAIIUN
U TIpEJCTaBJICHUs Y4eOHOW W HAYYHO-TIOMYJSIpHOW MH(pOpPMAIUH, TTOJTYUYEHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOTy4aeMyt0 HHPOPMAIIUIO;

OOBSCHATh TPHUHIUIBI JCHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh yCIOBUS WX 0€30MaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HHU;

PUBOUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOW KU3HU
JuTst o0ecredeHus: 0€30MacHOCTH MPU OOpaIeHUH ¢ TPUOOpPaMH M TEXHUUYECKUMHU
YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;

paboTaTh B TpyNIle C BBHIMOJHEHUEM pPa3IUYHBIX COLHUAJIBHBIX POJEH,
IUIAHUPOBaTh pabOTy TPYNIbl, PAlUMOHAIBHO pACHpPENeNiATh OOSI3aHHOCTH U
IJIAHUPOBAThH JIESITEILHOCTh B HECTAHIAPTHBIX CUTYaAllUsIX, aJ€KBAaTHO OLICHUBATH
BKJIAJT KQXJIOTO U3 YYACTHUKOB TPYIIIEI B PEIICHUE PacCMaTPUBAEMON MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM undposbie
Ne n/m P Konrpoasubie | IIpakTHyecku (upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsI e padoThl
pecypcsl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa ¥ METO/Ibl HAYYHOTO NTO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 bubmorexa OK
https://m.edsoo.ru/7f41bf72
29 JTunamuka 7 bu6moreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpAHEHHUSI B MEXaHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
11 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunorexa [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TePMOAHHAMHKIL 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

https://m.edsoo.ru/7141bf72



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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK

. 1
41 DeKTpOCTATHIA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 371E€KTpUYECKUNA TOK. TOKHM B 12 bubnuorexa [JOK

' Pa3MAYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

Pe3epBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

Kosu4vecTBO yacoB DJIeKTPOHHBbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne n/m P Konrpoiasbnbie | IIpakTuyeckue (upp )
NPorpamMmbl Beero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazaen 1. QJIEKTPOJIMHAMUKA
bu6mmoreka [{OK
MaruautHoe noje. DJIeKTpoMarHuTHast
1.1 11 1 3 https://m.edsoo.ru/7f41¢97
WHTYKITHAS .
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
bu6mmoreka [IOK
MexaHu4ecKre 1 AIEKTPOMAarHUTHHIC
2.1 9 1 https://m.edsoo.ru/7f41¢97
KoJieOaHus .
bu6moreka [IOK
MexaHu4ecKre 1 AIEKTPOMAarHUTHHIC
2.2 5 1 https://m.edsoo.ru/7f41¢97
BOJIHBI
Y
bu6mmoreka [JOK
2.3 OnTuka 10 3 https://m.edsoo.ru/7f41¢97
C
Wroro no pazgeny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

3.1

OcHOBEHI CIIeLHaIbHOM TCOpHUU
OTHOCUTCIBHOCTHU

bu6mmoreka [JOK
https://m.edsoo.ru/7{41c97
C



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

Hroro no pazneny

Pa3znesn 4. KBAHTOBAS ®U3UKA

bu6mmoreka [{OK

4.1 OJEeMEHTHl KBAHTOBOM ONTUKU 6 https://m.edsoo.ru/7f41¢97
c
bu6mmoreka [{OK

4.2 Crtpoenue atoma 4 https://m.edsoo.ru/7f41¢97
c
bu6mmoreka [{OK

43 ATOMHOE AP0 5 https://m.edsoo.ru/7f41¢97
c

Hroro no pazneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

bu6mmoreka [IOK
5.1 DNIEeMEHTHI aCTPOHOMHUU U acTPO(PHU3UKH 7 https://m.edsoo.ru/7f41¢97
c
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOLIEE IOBTOPEHHUE
bubnuoreka [JOK
6.1 O6o0maroiiee MOBTOPEHUE 4 https://m.edsoo.ru/7f41¢97
c
Uroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsl
| ®dusuka — Hayka o npupoje. Hayunsie 1 bubnuoreka [JOK
METO/IBI TIO3HAHUS OKPYXKAIOIIETO MUAPA https://m.edsoo.ru/ff0c32e2
Ponb u MecTo pusnku B popmMupoBaHun
. . bubmuorexa [JOK
2 COBPEMEHHOM HAYYHOUW KapTHUHBI MUPA, B 1
. . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexannueckoe aBrxeHrne. OTHOCUTEIbHOCTh bubnuotexa [JOK
3 MEXaHH4eCcKoro ABvkeHus. [lepemenienue, 1 https://m.edsoo.ru/ff0c350
CKOPOCTb, YCKOPEHHE 8
bu6mmoreka [IOK
4 PaBHOMEpHOE MPSAMOJIMHENHOE JBHKEHUE 1 https://m.edsoo.ru/ff0c362
0
5 PaBHOYCKOpEHHOE MPSIMOTTMHEWHOE 1 bubnuoreka [JOK
JIBUKCHUE https://m.edsoo.ru/ff0c372¢
6 CBoOoiHOE MajieHne. Y CKOpeHue 1 bubnunoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitHoe aBuxenue. [[prxenue | bubmuoreka [JOK
MaTepuaIbHON TOYKHU M0 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHuun otHOCcuTEeNnbHOCTHU ["anunest.
8 HWuepnunanbaple cucteMbl oTcueTa. 1lepBhlil 1 bubmorexa LIOK
P PP https://m.edsoo.ru/ff0c3be8
3akoH HprotoHa
9 Macca tena. Cuna. [lpunuun cynepno3uuuu 1 bubnmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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

cui. Bropow 3akoH HerotoHa s
MaTepUaIbHOU TOUYKH

https://m.edsoo.ru/ff0c3bel

10 Tperun 3akoH HproTOHA J17151 MaTEpUAIBHBIX bubnuorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
bu6mmorexa [IOK
3akoH BceMHpHOro Tsrorenus. Cuna
11 https://m.edsoo.ru/ff0c3d0
TspkecTu. [lepBas kocMudeckasi CKOpOCTh 0
bubmmoreka [{OK
12 Cuia octH. 3akoH ['yka. Bec Tema
ynpyr Y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadgduiment tpenns. Cuna
13 com OTiBneHHﬂ i (11)/1(1) BI/I)KGHI/II/II) TE€na B bubmorexa OK
P pua https://m.edsoo.ru/ff0c3f76
YKUJIKOCTH WJIH Ta3e
[TocTymarensHOE 1 BpanaTeIbHOE JTBUKECHUE
14 a0COJIIOTHO TBEPJOTO Tesia. MOMEHT CHIIBI. bubnuoreka [IOK
[iievo cumel. YciioBusi paBHOBECHS TBEPIAOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc maTepuaabHOM TOYKH, CUCTEMBI
bu6mmoreka [JOK
MaTepualbHbIX TOYEK. IMITylbC Cuibl. 3aK0oH
15 https://m.edsoo.ru/ff0c43d
COXpaHEHUs UMNyJbca. PeakTuBHOE 6
JIBHKECHUE -
PabGora 1 momHoCcTh cribl. Kunernueckast bu6mmoreka [JOK
16 SHEPTHs MaTepHaAIbHOW ToukHu. Teopema 00 https://m.edsoo.ru/ff0c450
W3MEHEHUU KUHETUYECKOW SHEPrUu 2
[TorenumansHas 3Heprus. [loreHuuanbHas
17 SHEPrus ynpyro neopMUpOBaHHOU bubnunoreka [JOK
npyxuHsl. [loTeHnManbHas sHeprus teiaa https://m.edsoo.ru/ff0c461a
BOJIM3U TIOBEPXHOCTH 3eMIIH
18 IloTeHnuanpHble U HEMMOTEHIIMAIbHBIC CHUIIBL. bu6nmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

CBs3b pabOTHI HEMOTEHITUATIBHBIX CHII C
U3MEHEHUEM MEXaHUYECKOU SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOU YHEPTUH

https://m.edsoo.ru/ff0c478¢

JlaboparopHas padota «lccrnenoBanue cBsI3u
paboOTHI CHJIBI C U3BMEHEHUEM MEXaHHUYECKOM

19
SHEPTUH TeJla Ha TPUMEPE PACTSKEHUS
PE3UHOBOTO JKT'yTa»
Kontponsnas pabora no teme «Knnemaruka. bubnnorexa [JOK
20 JnHamuka. 3aKOHBI COXpaHEHHUS B https://m.edsoo.ru/ff0c4b7
MEXAHUKE 4
OcCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
. bubnuotexa [JOK
21 KUHETUYECKON Teopru. bpoyHOBCKOE
https://m.edsoo.ru/ff0c4dc2
newkenne. uddysus
XapakTep ABUKEHUS U B3aUMOICUCTBUS
22 YacTuIl BelecTBa. Moienu CTpoeHHus Ta3oB,
YKUJIKOCTEN U TBEPJIBIX Tl
” Macca monekyn. KonuuecTBo BeliecTsa.
[Toctrosinnas ABoraapo
24 TemnoBoe paBHOBecue. Temnepatypa u eé
n3mepenue. lkana temneparyp Llenbcust
25 WUneanpusrii raz 8 MKT. OcHOBHOE bu6mmoreka [JOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AGcomoTHas TeMIepaTypa Kak Mepa cpeHei
N bubnmuoreka [JOK
26 KUHETUYECKOM SHEPTUU JBUKEHUS MOJIEKYII.
. https://m.edsoo.ru/ff0c511e
VYpaBuenue Menneneena-Knanelipona
27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI
28 JlaboparopHas pabota «MccnenoBanue



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

3aBUCHMOCTHU MEXIy ITapamMeTpamMu
COCTOSIHUSA Pa3pEKCHHOIO Ta3a»

H3ormporiecchl B HI€aIbHOM ra3e U ux

bu6mmoreka [{OK

29
rpaduyeckoe mpeacTaBieHUe https://m.edsoo.ru/ff0c570e
BHyTpeHHs1s1 2HEprysi TEPMOIMHAMUYECKOW
P P . P bubnuorexa [JOK
CHUCTEMBI U CTIOCOOBI €€ U3MEHEHUSI.
30 https://m.edsoo.ru/ff0c595
KonunuectBo Temnots! u padoTta. BHyTpeHHss 5
SHEPTHs OJTHOATOMHOTO UJI€aTbHOTO Ta3a B
31 Bunpl Temonepenayun bubmorexa HOK
A pest https://m.edsoo.ru/ff0c5¢36
VY enpHast TEMI0EMKOCTh BEIIIECTBA.
bu6moreka [IOK
32 KonndecTBo TEMIOTHI MpH TEIIIONEpEIaye.
. https://m.edsoo.ru/ff0c5¢36
AnabaTHBIN MPOIECcC
1 [TepBrIil 3aKOH TEPMOJUHAMHUKA U €TO bubnuoreka [IOK
NPUMEHEHUE K U30IpolieccaM https://m.edsoo.ru/ff0cSefc
bu6mmoreka [IOK
Heo6patumocTh Mpo1ieccoB B MPUPOIE.
34 . https://m.edsoo.ru/ff0c623
BTopoii 3ak0oH TepMOIMHAMUKHI 0
35 [Tpuniun nevicreus u KII1/ TeroBoit bubnuoreka [JOK
MaIlUHBI https://m.edsoo.ru/ff0c600a
36 uxn Kapno u ero KIIJ]
37 DKOJIOTHYECKHE TIPOOJIEMBI TEIIJIOHEPT € THKU
Ob6o6maromuit ypok «MoJekysipHas bubmmotera [JOK
38 https://m.edsoo.ru/ff0c693
¢uzuka. OCHOBBI TEPMOTUHAMUKIY "
KonTponbHas paborta o teme
bu6mmoreka [JOK
39 «MonexkynspHas ¢puzuka. OCHOBBI

TCPMOJUHAMUKU

https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

[TapooOpa3zoBanue 1 KOHICHCAITHS.

bu6mmoreka [{OK

40 https://m.edsoo.ru/ff0c63b
Hcnapenune n kunenue p
bu6mmoreka [{OK
AOCOJTIOTHAsI 1 OTHOCUTEIbHAS BIIAYKHOCTh
41 . https://m.edsoo.ru/ff0c64d
BO3ayxa. HacelleHHbI nap 2
Trepnoe Teno. Kpucrannmueckne u
47 amopdHbie Tena. AHU30TPOIUSI CBOUCTB bubnuorexa [JOK
KpucTauioB. JKuIKue KpuCTalIbl. https://m.edsoo.ru/ff0c65{0
CoBpemeHHbIE MaTepuabl
bu6moreka [IOK
[1naBnenue u KpuctaumM3anus. Y aenbHas
43 https://m.edsoo.ru/ff0c670
TeruioTa miasieHus. Cyonumanus g
bu6moreka [IOK
44 VYpaBHeHUe TEIJIOBOro OanaHca https://m.edso0.ru/ff0c682
0
45 DIIeKTpu3aus Tell. DNEKTPUUECKUN 3apsi/l. bubnuoreka [IOK
JIBa BUJIa SJIEKTPUUECKUX 3apsI/I0B https://m.edsoo.ru/ff0c6bcc
[IpoBOAHMKH, AUIIEKTPUKHU U
P P bu6mmoreka [JOK
46 MOJIYIIPOBOAHUKH. 3aKOH COXPAHECHUS
https://m.edsoo.ru/ff0c6bee
ANEKTPUYECKOT0 3apsiaa
47 B3anmoneuncrsue 3apsnoB. 3akoH KynoHa. bubnnorexa [JOK
To4YeuHbIN ANEKTPUIECKUHA 3aPsI] https://m.edsoo.ru/ff0c6ced
Hanps:k€HHOCTB 3IIEKTPUYECKOTO TMOJIA.
48 [IpuHUUI Cyneprno3UINU TEKTPUUECKUX bubmmorexa [TOK
p . ynep i p https://m.edsoo.ru/ff0c6df2
noseu. JIMHUK HanpsHKEHHOCTH
49 PaboTa cui 3neKTpoCTaTUYECKOro MoJsl. bubnuoreka [IOK

Ilotennuman. Pa3HOCTE MOTEHIINAIOB

https://m.edsoo.ru/ff0c6100



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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

HpOBO[[HI/IKI/I " JUSJICKTPUKU B

bu6mmoreka [{OK

50 3JIEKTPOCTATUYECKOM IIOJIE. https://m.edsoo.1u/ff0c701
JusnexTpuueckasi IpOHUIIAEMOCTD 8
bu6mmoreka [{OK
51 OnekrpoeéMkocTb. Konnmencarop https://m.edsoo.ru/ff0c712
6

57 DNEeKTPOEMKOCTD MJIOCKOTO KOHJEHCATOPA. bubnuoreka [JOK
DHeprus 3apsHKeHHOTO KOHJIEHCAToOpa https://m.edsoo.ru/ff0c72c0

53 JlabopaTtopHnast pabota "N3mepenue
AIEKTPOEMKOCTH KOHAEHcaTopa"

[IpyuHUKN IENCTBHS U IPUMEHEHHE

54 KOHJICHCATOPOB, KOMMMPOBAJILHOTO amnmapara,
CTPYMHOTO MPUHTEPA. DJIEKTPOCTATHUECKAS
3amuTa. 3a3eMIIeHIe AIEKTPOpruOopoB
DIIEKTPUYECKHI TOK, YCIIOBUS €0

55 cymectBoBanus. [loctostHabIl TOK. CHita
toka. Hanpsbxkenue. ConpoTusiieHre. 3aKOH
Owma a5 ydyacTka 1enu
[TocnenoBarensHOE, TapauieIbHOE,

56 CMEIIIAaHHOE COEAMHEHUE MPOBOIHUKOB. bubnuoreka [JOK
JlaboparopHas pabota «/3yuenue https://m.edsoo.ru/ff0c7410
CMEIIAHHOTO COEMHEHHS PE3UCTOPOB

bubmuoreka [JOK
PaGoTta 1 MOILITHOCTB AJIEKTPUUECKOTO TOKA.

57 https://m.edsoo.ru/ff0c783
3akoH Jlxoynsa-Jlenna g
3akon OMma A1 IOJTHOM (3aMKHYTOM)

N bubnuoreka [JOK

58 anekTpudeckoil nenu. Kopotkoe 3ambikaHue.

JIaGopatopHas pabota «3mepenue I/1C

https://m.edsoo.ru/ff0c7ael



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

HCTOYHHKA TOKA U €0 BHYTPCHHCTO
COIIPOTUBJICHUS»

DneKTpOHHAas IPOBOAUMOCTb TBEPIBIX
METaJJIOB. 3aBUCUMOCTb CONPOTUBIICHUS

59
METAJIJIOB OT TEMIIEPATYPHI.
CBepxX1mpoBOIUMOCTh
60 DneKTpuuecKur ToK B Bakyyme. CBoncTBa
AIEKTPOHHBIX MTyYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U
. bubnuoreka [JOK
61 IIPUMECHAs MPOBOAUMOCTh. CBOUCTBA p—N-
https://m.edsoo.ru/ff0c84ae
niepexoja. [loympoBoIHUKOBBIE TPHOOPHI
DIIEKTPUYECKHUH TOK B PACTBOpaxX U
2 pacIiiaBax 3J€KTPOJIMTOB. bubnuoreka [IOK
DIIEKTPOJIUTUYECKAS] JUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIEeKTPUYECKHUH TOK B rasax.
. . bu6moreka [IOK
63 CaMOCTOATENBHBIN U HECAMOCTOSATEIbHBIN
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1nazma
DnexTpuyeckue npudopbl U YCTPOMCTBA U UX
bu6mmoreka [JOK
64 npakTuyeckoe npumenenue. [lpasuna
https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MacHOCTH
bubnuoreka [JOK
65 O0001aroIHH YPOK «DIEKTPOJUHAMUKA
yp p https://m.edsoo.ru/ff0c88be
KounTtponbHas pabora o teme
66 «Qnekrpocratuka. [1ocTosAHHBIM bubnuoreka [IOK
JJIEKTPUYECKUH TOK. TOKHM B pa3an4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PezepsHeiit ypok. [IoBTOpEeHHE 110 TEME bubnunoreka [JOK



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

"OnexTpoauHamuka"

https://m.edsoo.ru/ff0c8c56

68

PesepBHeIit ypok. O6oO0maromuii ypox 1o
temam 10 kmacca

bubnnoreka [IOK
https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaenwie | - pakruueckn u3yyeHusi | oOpa3zoBaTeibHbIE
padoTsI e paboThbI pecypeni
[TocTostHHBIE MAarHUTHI B X

| B3auMo/ieiicTBue. MaruuTHoe 1oJie. ) bu6mmorexa [{OK
Bektop maruuTHOM MHAYKUMHA. JIMHUM https://m.eds00.ru/ff0c9778
MAarHUTHOW MHIYKIIUH
MarauTHO€ 10Jie MPOBOJIHUKA C

) TokoM. OmbIT Dpcrena. | bubmuorexa [JOK
B3anmopericTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue | 1 bubnuoreka [IOK
MAarHUTHOTO NOJIS KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TokOM. Cuia Amrepa.

4 JlaGopaTtopHnas pabota 1 1 bubnnoreka [JOK
«Uccaenosanue nercTBU https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MAarHUTa Ha PpaMKy C
TOKOM
JlelicTBME€ MarHUTHOTO TOJISl HA

5 JBUKYILYIOCS 3apsDKEHHYIO YacTHUILy. 1 bubnuoreka [JOK
Cuna Jlopenna. PaboTa cusl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DOnekTpoMarHuTHas UHAYKIUs. [lotok |

BEKTOpa MarHuTHoU nuaykuuu. J/C



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

MHIYKIHU. 3aKOH JIEKTPOMarHUTHOM
naaykuuu Papanest

JlaboparopHas paboTa
«HccnenoBanue sBICHUS
3JICKTpOMaFHHTHOfI HHIAYKOHUU»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cal 50

NHayKTUBHOCTS. SIBIEHUE
camouHaykiuu. 3/]C caMOUHTyKITUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU €
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckne ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTHL],
MHIYKIIMOHHAs I1eYb

10

O6o06matomuii ypok «MarautTHoe
noJie. DIIEKTPOMarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponpHas padoTa o teme
«MarHuTHOE ToJIe.
DJEeKTPOMArHUTHAS HHTYKIIHSD)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOTHBIE MEXaHUYECKHE
kosnebanus. 'apmMoHnyeckue
KonebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHHi.
[IpeBpaienue sHepruu

bubmuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Majblx KojeOaHHii rpy3a Ha
HUTH OT JUIMHBI HUTHU ¥ MacChl Tpy3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

Kone6arensubd KOHTYp. CBOOOJHBIE
AJIEKTPOMArHUTHBIE KOJICOAHUS B
UIeIbHOM K0JIe0aTeIbHOM KOHTYpE.
AHanorus Mex1y MEXaHH4eCKUMHU U
AJIEKTPOMArHUTHBIMU KOJIEO0aHUAMU

bubmmoreka [{OK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUSA SHCPIrur B UACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyKeHHbIE
MexaHWJecKHe Kojiebanus. Pe3onanc.
BBIHY)K)IGHHI)Ie BJ'ICKTPOMaFHI/ITHI)IC
KoJeOaHus

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbid Tok. CUHYCOUIATbHBIA
MepeMEHHbBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JIEUCTBYIOLIEEe 3HAUCHHUE CUIIBI TOKA U
HaIpPsHKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpoussocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpOKCTBO U IPAKTUYECKOE
MIPUMEHEHHE IEKTPUUIECKOTO 3BOHKA,
reHepaTropa NepeMeHHOro ToKa,
JINHUH JIEKTpoIiepesady

bubnuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTHUYECKHUE PHUCKH IIpU
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HCIIOJIb30BAHUA



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

3JIEKTPOSHEPIUHU B IOBCEAHEBHOU
KHU3HN

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmmoreka [{OK

21
pacnpOCTPaHEHHUS U IJINHA BOJIHBL. https://m.edsoo.ru/ff0ccas54
[Toniepeunsie U TPOI0JIbHBIEC BOTHBI
” 3ByK. CkOpoOCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
. bubnuoreka [JOK
23 CBOMCTBA U CKOpOCTh. [IIkama
https://m.edsoo.ru/ff0ccfe0
AIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTnOCBS3U U
24 TeneBuaeHud. Pa3Butre cpescTs
cBs13U. Pagnosokanuys
25 Kontponsnas padota «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpsimonuHelHOE pacpoCTpaHEeHUE
2% CBETa B OJJHOPOJIHOM cpejie. bubnuoteka [JOK
ToueuHsblil ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBera. 3aKOHbI
bubmuoreka [JOK
27 oTpaxkeHusd cBeTa. [loctpoenue
. https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
78 BHYTpeHHee oTpakeHue. IIpenensHpin bubnuoreka [IOK
YI'0JI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

IoKa3aTeJid MPEJIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a

JIunzel. [locTpoenue nzo0paxeHuii B

bu6mmoreka [{OK

30 nuH3e. Dopmyna TOHKOM JIMH3HI.
PMY https://m.edsoo.ru/ff0cddle
YBenuueHue JuH3bI
JlaboparopHas paboTa
31 «MccnemoBanne CBOMCTB
M300pakKeHUH B JIMH3AX)
Hucnepcus cBera. Co>kHBIA COCTaB
1 6enoro csera. L{Bet. JlJabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»
1 WnTepdepennus creta. dudpaxmus bubnuoreka [IOK
ceta. J{udpaknuonnas pemeérka https://m.edsoo.ru/ff0ced22
14 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckne mpuOOPHI U YCTPOUCTBA U
yCIoBUs UX 0€30MacHOT0 MPUMEHEHUs
['panupl MPUMEHUMOCTH
16 KJIACCUYECKOUW MexaHUKH. [locTynarsl bubnunoreka [JOK
CIICIMAIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.
bubmuoreka [JOK
37 3amMe/yieHre BpEMEHHU U COKpaIlleHue
https://m.edsoo.ru/ff0cfad42
JUIAHBI
DHeprusi U UMIYJbC PEIATUBUCTCKOU
38 ‘laCTli/ILILI CB;BLy Macfm C DHEprueu u bubmorexa LHOK
' p https://m.edsoo.ru/ffOcfc68
HMITYJIbCOM. DHEPrHUsl IOKOs
39 KonTponsHas pabora «OnTuka. bubnmoreka [JOK



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

OcHOBBI cnienUanbHOM Teopun
OTHOCHTEIIBHOCTI

https://m.edsoo.ru/ff0cf6£0

®otonbl. opmyna [Tnanka. Dueprus

bu6mmoreka [IOK

40
¥ UMIyIbC GoToHA https://m.edsoo.ru/ff0cfel 6
OTKpbITHE U HCCIIE0BAHNE Eu6 LIOK
HOIMOTEKA
41 otodddexra. OnwiTe A. I
¢ bd https://m.edsoo.ru/ff0cffc4
CroieToBa
3akonsl poTodrpdexra. YpaBHeHue
. - bubnuoreka [JOK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015¢
«Kpachas rpanuna» portosddexra
JaBnenne ceera. OnbiTol I1. H.
. bubmuorexa [JOK
43 JleOeneBa. XMMHUYECKOE IEWCTBUE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoicTBa u
44 MPaKTUYECKOE MMPUMCHEHHE:
(dboTosmeMeHT, (HOTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO/]
bu6mmoreka [JOK
Pemenne 3aga4d no teMe «JI€MEHTEI
45 . https://m.edsoo.ru/ff0d030
KBAHTOBOH OITHKI) 5
Mopenb atoma ToMcoHa. OTBITEL
bubmuoreka [JOK
46 Pezepdopna mmo paccessHUIO 0-9acTHII.
https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bu6 K
47 [Tocrynatel bopa noamorexa O
https://m.edsoo.ru/ff0d0afa
Wznydenne u nmorioieHne (poTOHOB
i ¢ bu6mmoreka [JOK
48 [IpU NIEPEXOE aTOMa C OJIHOTO YPOBHS

SHEPIruM Ha Ipyrou. Buasl criekTpos

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cf6f0
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/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

BousHOBBIE CBOMCTBA yacTUll. BoJiHbI
ne bpouis. KopnyckyisipHo-
BOJIHOBOM nyayin3M. CIIOHTaHHOE U
BBIHYXKJICHHOE HU3JTy4CHHE

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0ca8

50

OTKphITHE PaIMOAKTUBHOCTH. OTIBITHI
Pesepdopaa no onpeneneHnio cocTaBa
PaIMOAKTUBHOTO H3ITYYCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoucTBa anbda-, 6era-, raMmma-
n3inydeHus. BousHue
PaIMoOaKTUBHOCTH Ha KUBBIE
OpraHU3MBbI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIN ¥ TIO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uzinydeHue

bu6moteka [IOK
https://m.edsoo.ru/ff0d116
2

53

DHeprus CBs31 HYKJIOHOB B sijIpe.
Snepubie peakuuu. SAnepHbid
peaktop. [IpoGnembl, TEpCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d135
6

54

DyieMeHTapHbIe YacTullbl. OTKpBITHE
MO3UTpoHa. MeToabl HAOMIOACHUS U
PErucTpayy 3J€MEHTAPHBIX YaCTHII.
Kpyrabiit cton «®yHaameHTanbHbIe
B3aUMOJECUCTBUA. EAUHCTBO
(bu3MUeCKOU KapTUHBI MUPAY

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0e3 &

55

Bun 3se3nH0r0 HeOa. Co3Be3aus,
SIPKUE 3BE3/Ibl, MJIAHETHI, UX BUIUMOE



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

nBrokenne. CoaHeyHas cUCTEMA

56

Counne. CoyiHeyHast aKTUBHOCTb.
Ncrounuk snepruu CoJiHIA U 3BE3]T

57

3BE3/1bI, ©X OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/IbI TTIABHOU
MOCJeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoenue 38€311. COBpeMeHHbIE
MPEACTABICHUS O TIPOUCXOKICHUU U
sBosronnu COJTHIIA U 3BE3T

58

Mneunsin [1yre — Hama ['anakTuka.
TTonoxxenne n gmkenne CoaHIA B
lNamakTtuke. ['anaktuku. YepHsle
JIBIPBI B A7Ipax rajlakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peIBa.
PennkroBoe nznydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponpHas padota «DJI1eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06maromuit ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHYECKOM,
TEXHOJOTHYECKOM, COIMAIBLHON U
3THYECKOM cdepax JIesATeIBHOCTH
yeJIoBeKa

63

O6o6maromuii ypok. Ponbs 1 Mmecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa




64

Oo6o6maromuit ypok. Posb
¢usnveckoit Teopun B GopMUpPOBAHUH
npeacTaBiIeHu 0 PU3nIecKoi
KapTUHE MHUpa

65

Oo6o06maromuit ypok. Mecto
(bu3nvecKoil KapTUHBI MHpa B 001IeM
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUNA O TIPUPOJC

66

PesepBHbIi ypok. MarautHoe noie.
DNeKTpOMarHuTHask UHIYKIUS

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CIIeIMAIbHON TEOPUU
OTHOCUTEIIBHOCTH
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Pesepnsrii ypok. KBantoBas ¢usnka.
DJIEeMEHTHI aCTPOHOMUU U
acTpopU3UKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d178
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

- H.C. Ilypsimena. ®uzuka. 10 k1. bazosslii ypoBenb: yueonuk / H.C.
[TypsimeBa, H.E. Baxeesckas, JI.A. UcaeB M.: «/Ipoda», 2019 1.
- .4, Msakumes. @usnka. 11 knacc/ yueOHUK 0a30BbIN U yTIyOJIEHHBIH

ypoBHHu, M.: IIpocsemienue, 2020.

METOJIUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

1. H.C. Ilypsimesa. ®usuka. 10 k1. ba3zoBslii ypoBeHb: MeToauueckoe
nocobue k yueonuky / H.C. [lypermiesa, H.E. Baxeesckas, [I.A. Vcaes M.:
«dpoday, 2016

2. H.C. IlypeimeBa. ®uszuka. 10 k1. ba3oBblii 1 yriyOJIEHHBIN YPOBHHU.
Pabouas nmporpamma k nunuu Y MK H.C. Ilypeimesoit, H.E.Baxxeesckoii, M.:
«dpoday, * 3. A.Il. PeimkeBuu «3agaunuk no pusuke 10-11 xmace» M.
«dpoda» 2017 rox

4. O.1. I'pomuesa. EI'D. ®uzuka. [lonnslii kype. CaMocTosiTeIbHAS
nmoaroroBka k EI'D — M.: U3patenscTtBO «OK3amMen», 2016.

5. FO.A. CaypoB ®usuxka. [loypounsie pa3zpabotku 11 xi. YuebHoe nocodue /
M.: IIpocBemienue.

6. O.N.I'pomniea COopHEK 33124 Mo (pu3uke k yaeOnnkam Msxkumiesa ['.5. 10

u 11 xmacc. M.: Dk3ameH.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
HUHTEPHET

1. Konnekus cChlJIOK Ha 3JEKTPOHHBIE PECYPCHI il yuuTenen Gu3nku
https://www.afportal.ru/catalogue/phys/1

2. Kny0 nnst yuureneut pusuku http://www.fizika.ru



3. IIOP no ¢usuke u actponomuu http://class-fizika.ru

4. Buneoypoku no ¢pusnke «MHpoypox»
https://www.youtube.com/playlist?1list=PLvtIKssESNtjCwT9X0Pty3ZIgbOfFL
UsZ

5. Buaeoypoku no ¢pusuke «LiameloN School»
https://www.youtube.com/c/LiameloNSchool/search?query=du3nxa%?2010

6. Buneoypoku no ¢pusuke «videouroki.net»
https://www.youtube.com/playlist?list=PLhOzgnnk 5jyM6NXfLniX5sX3rZTr

poea



