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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOTO YpOBHSI HAa YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMI K pe3ysbTaTam
OCBOEHHS OCHOBHOUM 00pa3oBaTesNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Taxxke c yuéroMm (QenepanbHOl paboueld MporpamMmbl BOCIUTAHUSA HU
KOHLEMUUU TMpernojaBanus ydeOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aluaXx Poccuiickon denepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Copepxanue mnporpaMMmbl 1o (u3uMKe HampaBieHO Ha (HOPMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTuUHbl Mupa oOyuarmuxcs 10-11 kmaccoB mipu
oOydyeHHH X (QuU3MKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-ESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTBYyeT Tpeboanusm OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKKe YUYMTHIBAET HEOOXOJUMOCTh peaju3alrdyd MEKMIPEeIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0pa3oBaHus, MJIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (M3MKH: JIUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIHOYAET:

e IUIAHHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «dusmkay» 1no rogam o0ydeHus.

dusrka Kak Hayka o HaumOosiee OOIIUX 3aKOHAX MPHUPOJBI, BHICTyIAas B
Ka4yecTBe yueOHOro MpeaMeTa B IIKOJIE, BHOCUT CYLECTBEHHBIN BKJIaJ B CUCTEMY
3HaHHU 00 oKpykaromeMm mupe. [IkonpHbIN Kype PU3NKN — cucTeMOoOpa3yomuii
JUIS €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, MOCKOIbKY (PU3UUECKHE 3aKOHbI
JeXaT B OCHOBE IIPOIICCCOB M SBJICHHM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
bu3mdeckoii reorpadueri u  acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
OpUMEHEHHE (U3MYECKUX 3HAHUWA  ONpeNeNseT XapakTep U pa3BUTHUE
pa3HOOOpa3HBIX TEXHONOTMH B cdepe DSHEpPreTHUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MATEpPHAIOB C 3aJaHHBIMH CBOMCTBAMU WU JPYTHX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydarommxcs, B (pOpMHpOBaHHE YMEHHH MPUMEHSThH
HAy4YHbII METOJ TO3HAHUS [IPU BBINIOJHEHUH UMH YYE€OHBIX UCCIIEA0BAHMIA.

B ocHOoBY kypca ¢Gu3uMKu 1J11 YPOBHS CpEIHEro oO0Iero oopa3oBaHUS
MOJIOXKEH pAJ HUACH, KOTOpble MOXXHO paccMaTpuUBaTh Kak MPUHLUIBI €ro
MIOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KIIACCUYECKOM, TaK U1 COBPEMEHHOMN (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mOpeanojaraeT HUCIOIb30BaHUE
I'YMaHUTApHOTO TOTEHIMaNa (U3MYECKOM HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuUTMEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess npuknaonoti Hanpaenennocmu. Kypc ¢Gu3uku npenamnoiaraet
3HAKOMCTBO C HIMPOKHM KPYTrOM TEXHUYECKHUX U TEXHOJIOTMYECKUX MPUIIOKECHHM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonoeuzayuu peanusyeTcsi TOCPEACTBOM BBEACHHUS DJIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a TakkKe OOCYXKIEHHUS
po0JIeM pallOHAIBHOTO MPUPOOTIOIB30BaHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3HKA Ha YPOBHE CpEIHEro OoOIIero
oOpa3oBaHus sBJsOTCA puznueckue Teopun ((popmMupoBaHUE MPEACTABICHUNA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B COBPEMEHHBIX NPEACTABICHUAX O MpPUPOJAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, IS ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUH U
IIPOIIECCOB).

CHCTeMHO-IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CYET OpPraHu3allid SKCIEPUMEHTAIBHON AESITENbHOCTH O00YyYaromuXcs.
s 6a3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTaTBHBIX KpPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U JIAOOpAaTOPHBIX padoT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIMCOK YUYCHHYECCKUX
NpaKTHYECKUX paboT. BriaeneHue B yka3aHHOM IepedHe JabopaTOpHBIX padoT,
IPOBOJUMBIX JUII KOHTPOJS W OLIEHKH, OCYIIECTBIISIETCS  Y4YaCTHUKaAMU
00pa30BaTeIbHOrO IMpoLecCa HCXOJsS U3 OCOOCHHOCTEW TMJIaHUpPOBAHUS H
ocHamleHuss kaOuHeta ¢usuku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUMMHCS YMEHHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIIEIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEJIWYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
MPEII0KEHHBIX TUITOTES.

bonbiioe BHMMaHWE yIENSETCS PELIEHUI0 PacdETHBIX M KauyeCTBEHHBIX
3anad. IIpu 3TOM A1 pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJauyd C SIBHO
3aJ1aHHOM (PU3UYECKON MOJIETIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jeia Kypca, TaK W WHTETPUPYS 3HAHUS U3
pasHbBIX pa3faenoB. /[ KauyeCTBEHHBIX 3a/1ad MPUOPUTETOM SIBJISTFOTCS 3aJaHUs Ha
OoOBsSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBICHUN M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOJENTU JJIsi CHUTyalldd TPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUeHUI0 Yy4eOHOro mpoiiecca 0a30BbIi YpPOBEHb Kypca
bu3UKHM HAa YPOBHE CPEIHETO OOIIEro 00pa30oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NIPEIMETHOTO KaOWHEeTa (PU3WKM WU B YCIOBUSX HMHTEIPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOIO IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXoauMoe J1labopaTopHOe OOOpYJOBAaHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHue (OPMHUPYETCS B COOTBETCTBHM  C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00OECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme M0 (U3MKE KIOYEBBIX JEMOHCTPAIMHA IS
UCCJICIOBAHUS  U3Y4YaeMbIX SIBJICHHMM M  TPOLECCOB, OMIHUPUYECKUX H
(dyHIaMEeHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MMPUMEHEHU.

JlaGopatopHoe oOOpynOBaHUE [JIsi YYCHHUYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JIByX oOydammuxcsi. TeMmaTHuyeckue KOMIUICKTHI
71a00paTOpHOTO OOOPYIOBAHMS JIOJKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (opmupoBaHue wuHTEpeca U CTPEMJICHHS OOYYaIOIUXCS K HAYIHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTHUE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3ylbTaTa HW3YYCHHS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUM W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHHe TpeACTaBICHUN O PO (DU3UKH ISl Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKU U TEXHOJIOTHH.

JlocTmkeHnne 3TUX Ieliel o0ecreuynBaeTCs perieHueM CIEIYIONX 3a1ad B

MpoIecce u3yueHus Kypca (U3MKH Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e IMpUOOpPETEHHE  CHCTEMbl  3HaHMK 00  0o0mMX  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJIIOYAs MEXaHHUKY,
MOJIEKYJIIPHYIO (DM3UKY, OJJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AJIIEMEHTBI acTPOPU3UKH;

e (QopMHpOBaHHE yMEHUW TPUMEHSITh TEOPETHUYECKUE 3HAHUS IS
oObsiCHEHUS (PU3NUECKUX SBICHUM B TIpUPOJEe U JJIs TPUHATHUS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU;

e OCBOECHHME CIIOCOOOB pEHIeHUS pa3IMYHbIX 3aJad C SBHO 3aJaHHOM
¢uznuecko MoJenbo, 3a7ay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3JlaHue (PU3HUECKON MOJICIH, aJICKBATHON YCIIOBUSIM 3a]1a4H;

e TMOHMMaHUE (U3UYECKUX OCHOB W NPHUHIUIIOB ACHCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOUTYIO
cpeny;

e OBJIQJICHUE METOJIAMH CAaMOCTOSATEJIPHOTO TUIAHUPOBAHUS W TPOBEIACHUS
bU3UYECKUX DKCICPUMEHTOB, aHalM3a W HHTEpHpeTaruu uHOOpMaInH,
OTIpeJIENICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHUE YCIIOBUU VISl Pa3BUTHSI YMEHUN MPOEKTHO-UCCIIEI0BATEIHCKOMH,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemerii B mporpamMme 1o (HU3UKE TepedeHb Ja0OpaTOPHBIX H
NPAKTHYECKUX pabOT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAET BBHIOOD
NpOBEJICHUsI JTA0OPATOPHBIX pPabOT W OMNBITOB C YYETOM WHAMBUIYaTbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoxe. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Ponb »JKCnepuMeHTa © TEOpHUM B MPOLECCE IO3HAHUS IPUPOJIBI.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3MYECKUX SIBIEHUM M TpoueccoB. HaydyHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mecTto Qu3uku B GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIOIEH.

Llemoncmpayuu

AnanoroBeile U UU(POBbIE HM3MEPHUTEIbHBIE NPHUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe naBuxkeHne. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBH)KEHUSI.
Cuctema otcuéra. Tpaekropus.

[lepemenienne, CKOpocTh (CpeAHsii CKOPOCTb, MIHOBEHHAas CKOPOCTb) U
YCKOPEHUE MaTepUaTbHON TOYKH, MX MPOEKIHH HAa OCH CHUCTEMBI KOOpPIHMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSMOJMHEHHOEe ABWKeHHE. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EpPEMEIICHUS
MAaTepPUAIbHONU TOYKH OT BPEMEHU.

CBoOoaHoe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuneintnoe aBukeHue. [IBH>KEHHME  MaTepUAIBHOM  TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTs. Ilepron u yacrora odpaiienus. LleHTpocTpeMuTeIbHOE YCKOPEHHUE.

TexHnueckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: CIHAOMETP,
JNBH>KEHUE CHAPSAIOB, LIEMTHBIE U PEMEHHBIC NTEPEAAYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUKEHUSL.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGmionenune aBukeHHsl Teia, OpOLIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpagnenne ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PAaBHBIE MPOMEXKYTKHM BPEMEHM MpPU PaBHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyeHune nBUKEHUS 1IApUKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['aymmutess.  IlepBbii 3axkoH  HeroToHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroteHusi. Cuna Tsokectu. llepBas kocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKOJbkeHUs, kaueHus). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIbKEHUS U cuila TpeHus nokosi. KoadgduuueHt tpeHus.
Cuita conpoTUBIEHUS NPU IBHKEHUU Teja B AKUJIKOCTHU WIIH rase.

[TocTynarensHOE M BpaniaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENBHO OcHu BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

TexHudyeckue ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: MOJUIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHEHHME CHIT TPEHHUS TTOKOSI, KAUEHHUS U CKOJIb)KEHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HHUKAIOIINX B MPYXUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

HccnenoBanue yciioBUii pPaBHOBECHUS TBEPAOTO TENA, HUMEIOLIETO OCh
BpalleHUs.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NmMnynbe MatepuanbHOW TOYKM (Teja), CHUCTEMbl MaTepPHAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYJbca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPTHUs. [ToTenunanbHas DHEPIUst yIpyro
nedopMUpoBaHHONW  TpYyKuHBL.  [loTeHIManpHass dSHeprust Tena  BOJIW3HU
NOBEPXHOCTH 3E€MJIU.

[loTennuanbHple W HENMOTeHIMadbHble  Ccwibl.  CBsI3b  pabOTHI
HEMOTEHIIMAIBbHBIX CHWJI C W3MEHCHHEM MEXaHWYECKOW HSHEPTUU CHUCTEMBI TeEll.
3aKOH COXpaHEHHS] MEXaHUYECKOU SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne ycTpoWCTBAa M NMPAKTUYECKOE NMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomsl

N3yuenue abCONMIOTHO HEYNPYroro yaapa C MOMOMIBIO ABYX OJMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanne cBA3u pabOTHl CHIBI ¢ M3MEHEHHEM MEXaHWYECKOW SHEPTUH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pazgea 3. MouiekyasipHas pu3suka M1 TEpMOAMHAMMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUYECKOM TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aMMO/JICMCTBUSI 4YacTUI] BemlecTBa. MoJeln CTPOEHHS Ta30B, JXKUIAKOCTEH U
TBEPABIX TENT U 00BICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepsl MoJieky. KonmndectBo BemecTBa. [loctosauas ABorajpo.

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



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYIISIPHO-
KMHETUYECKOW TEOPUU HJCATbHOrO Tra3a. AOCONIOTHAas TeMreparypa Kak mepa
CpeHel KWHETUYECKOM HHEpPruu TEeIJIOBOro IBIKEHMsS vactull raza. [llkama
temrieparyp KenbBuHa. ['a3oBeie 3akoHbl. YpaBHeHue MeHnaeneeBa—Kianeipona.
3akon JlanmbTroHa. M3omporiecchl B UI€aIbHOM Tra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BellecTBa. [ 'paduueckoe mpeacTaBiIeHUE H3OMPOILIECCOB: HU30TEpMa, H30XO0pa,
n3o0apa.

TexHudeckue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JHUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPTraHUYECKUX COCTUHEHUM.

OnpiTel 10 MU PY3UN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OMBITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnpITel, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoOUHAMUKU

TepMoauHamuueckas cucteMa. BHYTpEHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U c1ioco0bl €€ n3meneHus. KomndaecTBo TernoTel u padota. BHyTpeHHss
SHEpPrusi  OJAHOATOMHOIO  HUJAeaJbHOTO  Ta3a. Buasl  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3TyUYEHUE. Y IeIbHas TEIJIOEMKOCTh BEILECTBA.
KonnuecTBo TEMmnoThl Npu TEIIoNepeaye.

[lonsiTue 00 aauabatHOM mporecce. llepBhiii 3aKOH TEPMOJUHAMUKHU.
[IpuMeHeHne mepBOro 3akoHa TEPMOAMHAMHUKUA K u3ompoieccaM. ['paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTh NpoLieccoB B MPUPO/IE.

TermoBble  mamwuHbl.  [IpyHOMOBI  JEMCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt mone3Horo
nericTBus TerioBod MamwmHbl. [ukn KapHo u ero kodduIiMeHT Moje3HOro
JeNUCTBHS. DKOJIOTUYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHudeckre YCTPONCTBA U MPAKTUUYECKOE MPUMEHEHHUE: JBUTATENb
BHYTPEHHETO CropaHus, ObITOBOM XOJIO0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW JHEPruM Teja IMPU COBEPIICHUH PabOThI: BBLIET
npoOKku M3 OYTBUIKK TOJ JEHUCTBHEM CXATOTO BO31yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbiT 1Mo anuabaTHOMY pAaCHIMPEHHIO BO37AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATETIS.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3mepenue yaenbHOM TeTIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanus eeuwjecmea. Pazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. Vcrnapenue u kumneHue. AOCOTIOTHAS |
OTHOCHUTEJIbHAS BIIAXKHOCTh BO3ayxa. HacwelieHHBIH map. YaenbHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamoB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBineHue u
KpUCTaITU3anus. Y ienbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJTOPUMETP, TEXHOJIOTHH TOJIYYEHUSI COBPEMEHHBIX MaTE€pUajoB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM J1aBJICHUHU.

Crioco0bl u3MepeHus BIAXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTaJlIOB.

Yuenuueckuii skcnepumenm, rabopamopmule pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. DiieKTpoAMHAMHUKA
Tema 1. Inekmpocmamuxa
DJNIeKTpu3auus Tell. OJEeKTpUYECKUui 3apsa. JBa Buaa 3IIEKTPUUYECKUX
3apsaoB. [IpOBONHUKM, AMANEKTPUKH W MOJYNPOBOAHUKHA. 3aKOH COXPaHCHUS
3JIEKTPUYECKOTO 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsI.
Onektpuueckoe mnoisie. HanpsoxkéHHOCTh  3nektpudeckoro mnoiis. [IpuHuumn



CYIIEpHO3ULUU DIIEKTPUYECKUX IT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  snmekrpoctatudeckoro  moisg.  llotenmuman.  PasHocThb
noteHuuanoB. [IpOBOAHMKM M AMDIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.
JlupnexkTpuyeckass IpOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKass 3alluTa, 3a3eMJIEHHE AIIEKTPOINpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaThyecKas 3aluTa.

JIM2IIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IJJACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwlx cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DNEKTPUYECKOE CONMPOTUBICHUE. YAEIBHOE CONPOTUBIECHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oanmexktpuueckoro Toka. 3akoH J[xoyms—Jlenma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTPOJABIKYIAsl CHJIa U BHYTPEHHEE CONPOTHBJICHUE HMCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpuueckoil rienu. KopoTkoe 3ambIkaHue.

ONEeKTpOHHAsl ~ MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IIpUMECHAas MMPOBOJIUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIEKTPOIUTUYECKAS AUCCOLUALINS. DIEKTPOIIN3.



DJIEKTpUUYECKUi TOK B Ta3zax. CamMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Monuus. [Inazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE MPHUMEHECHHUE: aMIIEPMETP,
BOJBTMETP, PEOCTaT, HCTOYHUKH TOKa, DOJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHO],
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN THO]], TAIbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS IUIUHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CwmelraHHoe COeJMHEHUE MPOBOTHUKOB.

[Ipsamoe wu3MepeHue »daeKTpoaABMXKylIed cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBIICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOIUMOCTD AUOJA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenmaHHOro COEIMHEHHS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYIIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTpoiusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCylIecTBISIETCS C
Y4ETOM COJIEpKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTeMaTHUKH,
Ouonornuu, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemmnvle nouwsamus, CBSI3aHHbIE C MU3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUs: SIBICHUE, HAy4HbIH (akT, rumore3a, ¢u3uueckas BEIWYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHUE CHCTEMbl YpPaBHECHMI, JHMHEWHAas (QYyHKIHS,
napabona, runepOona, ux rpaguku W CBOKWCTBA, TPUTOHOMETPHUECKHE ()YHKIIHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT OHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI ¥ UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOW mpupoae, auddysus, ocMoc,
TEII000MEH UBBIX OPraHU3MOB (BHUJbI TEIUIONEPEAaUYH, TEIJIOBOE PABHOBECHUE),
3JIEKTPUYECKUE SBJIECHUS B KUBOU IPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEIN, XKUJIKOCTEH W



ra3oB, JJEKTPUYECKHE CBOKWCTBA METAJJIOB, JJIEKTPOJUTHYECKAs IUCCOLHALIMSA,
rajbBaHUKA.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIL30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJIOAUIBHUK, KOHAUIIMOHED, TEXHOJIOTHUHU
MOJYy4YEHUsI COBPEMEHHBIX MATEpPUAIOB, B TOM YHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpUOOpPOB,
KCEPOKC, CTpYUHBII MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[ToctosiHHblE ~ MarHuThl.  B3auMojeicTBME  MOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe mnosie. Bektop MarHuTHOM wWHAYKUMU. [IpuHUMN cynepno3unuu
MAarHUTHBIX MMOJIeH. JIMHMM MarHUTHOM WMHAYKUWU. KapThHA JUHUNA MAarHUTHOMU
WHIYKUIWH TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHoe TOJIe MPOBOAHMKA € TOKOM. KapThHa JWMHHI WMHAYKIUU
MAarHUTHOTO MOJisi JJIMHHOTO MPSAMOr0O MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IIPOBOJIHHKA, KaTylIKU ¢ TOKoM. OnbIT DpcTena. BzaumoaeiicTBue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib M HalpaBJieHUE. [[BHKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM Itoje. PaGoTa cunbl JlopeHma.

SIBieHne 3JEKTpOMarHUTHOM UWHAYKUMU. [IoTOK BekTOpa MarHUTHOU
MHIYKIUU. OJIEKTPOJABHXKYIAs CUla HWHIAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOU
naaykuuu Gapanes.

BuxpeBoe »siekTpuyeckoe moJie. DNEKTPOABMKYIIAS CHJIa WHAYKIUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M NPAKTUYECKOE MPHUMEHEHHUE: IOCTOSIHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, SJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUILl, THAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMY MarHUTHOTO TOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOW MHIYKIIU Y.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOABMKYIIEH CHUJIbI MHAYKIUUA OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHre MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne NeCTBUS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW HHAYKIUU.

Pa3pnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble KoJ1eOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoseOaHMUs.
[Napmonnyeckue konebanus. [lepuon, vactora, ammiutyaa U ¢asza KojaeOaHUH.
[IpyxuHHBI MadgTHUK. MaTeMaTU4eCKUd MASTHUK. YPaBHEHHE TapMOHUYECKUX
kosneOanuii. [IpeBpalneHrue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiii koHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIC KOjJeOaHUS B
UJCATBHOM KOJIe0aTeTbHOM KOHTYpe. AHAJOTHUA MEXIYy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIMA KoJeOanusimu. Dopmyna Tomcona. 3akoH cOXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyXaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKUE
KosneOanus. Pezonanc. BeiHyX)1€HHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMs.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ W JCHCTBYIOIEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHUE PUCKU TPHU MPOU3BOJCTBE 3AeKTpodHepruu. KynbTypa
MCIIOIb30BaHUS AEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHnyeckne yCTpPOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KojeOaTeIbHON CUCTEMBbl (MPY>KUHHBIA WIIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocieoBaTEIbHOM COEIMHEHUU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JIeKTpOonepe adH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpUOAa MalbIX KOJeOaHWM Tpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanre mepeMEHHOTO TOKa B ILENM W3  TOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi M JuyiMHa BOJHBI. [lomepeyHble W MPOAOJIbHBIE BOJIHBIL.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJH.

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

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarautHoil BosnHe. CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH: OTpPa)XEHHUE, MPEIOMIICHUE, MoJsipu3aius, audpakims,
uHTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

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

[TpyHIMIBEI paguoOCBA3H U TeneBUuaeHus. Pannonokanus.

DNEeKTpPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckue ycTpoicTBA M MPAKTHUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenne natepdepeHunn u TuPppakiuy MEXaHUYECKUX BOJIH.

3BYKOBOU PE30HAHC.

HaGmronenne CBsI3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesIoMJIeHUE, NMoAspu3anus, udpakuus, UHTEPPEPEHLIHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsaMonuMHENHOE paclIpoOCTpaHEHUE CBETa B
oxgHopoaHou cpene. JIyu ceera. ToueyHbIi ICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxeHHus cBeta. [locTtpoeHue n3obOpakeHuil B
IIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKoHbBI MPETOMIICHUS CBETa. AOCOIMIOTHBIN MOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblid yroja MOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6enoro ceera. L[BeT.

ColOuparomue W pacceuBaronue JuH3bL. ToHkas mauH3a. DOKycHOe
paccTosiHUEe W ONTHYEeCKas Cuiia TOHKOW JMH3BL. [locTpoeHue wn3o0pa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. GopMyna TOHKOW JIMH3BI. YBEIUYCHUE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. HuTepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX NCTOUYHUKOB.

Hudpakuus cseta. JudpakiuumoHHas peméTka. YciaoBHe HaOIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(OPaKITMOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHudyeckue ycTpoWCTBA W MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyna,
doToanmapar, NPOSKIMOHHBINA ammapar, MHKPOCKOI, TEJIECKOM, BOJIOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacCpOCTPAHEHUE, OTPAKEHHE M IPEJTOMIICHUE CBETA.
OnTuaeckue mpuOopHI.

[TonHOe BHyTpeHHEE OTpaxkeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB M300paXKeHUH B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHnm CBeTa.

Hab6mronenne nudpakiyu ceera.

Habnronenue nucnepcun cBeTa.

[TonyueHue cnexkTpa ¢ MOMOIMIBIO IPU3MBI.

[Tonydyenue ciekTpa ¢ TOMOIIBIO AUPPAKITHOHHON PEIIETKHU.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamophwvie pabomwi



N3mepenue nmokazaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI cIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynater
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOIYJSL CKOPOCTH
CBETA B BaKyyMe, IPUHLINUI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHHM U COKpalleHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHLIBIL.

CBsI3b MaccCHI C 3HepFH€ﬁ 1 UMITYJIbCOM pCHHTHBHCTCKOﬁ qaCTHUIbI. 9Hepr1/151
ITOKOA.

Pazgen 7. KBanToBas pusuka
Tema 1. dnemenmovt K6aHmMoB80Ol ONMUKU
®otonbl. ®opmyna [lnanka cBs3u sHEpruu (PoToHA ¢ €r0 YaCTOTOM. DHEPrus
U UMITYJIbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CTosmeroBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa 11 Gororddekra. «KpacHas rpaHuia
doTorddexra.

JaBnenue ceera. Onwitel I1. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne ycTpoicTBA W TMpPaKTUUYECKOE MpPUMEHEHHUE: (POTOIEMEHT,
dboTomaTUMK, COJIHEUHAsI OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -4acTHIIL.
[Inanerapnas mopmens aroma. lloctynmatel bopa. M3nydenume u mnormiomieHue
(GOTOHOB TpHW Mepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
criekTpoB. CIIEKTp ypOBHEW 3HEPTUU aTOMa BOAOPO/A.

BonnoBbie cBoiicTBa yacTtuil. Boiubl ne bpoiis. KopnyckyisipHO-BOIHOBOM
Ty alivi3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckue YCTpOWCTBA M MNPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmonenne nuHeM4aThIX CIEKTPOB UBITYUCHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cekrpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JIOKAa3bIBAIOUIME CIOKHOCTh CTpOeHUs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesdepdopmna  mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydeHus. CoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens sapa [eiizenbepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.

Anbda-pacnan. OJEKTPOHHBIA UM TMO3UTPOHHBIM OeTa-pacman. [amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

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

Anepnsie peakuuu. Jlenenue u cUHTE3 SAEP.

Anepnsiii peaktop. TepMmosimepHbiii cuHTe3. [IpobOiieMbl M MEPCIEKTUBBI
AIEPHON SHEPreTUKU. DKOJIOTUYECKHUE ACTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS ¥ PETUCTPALIUN AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaabHbIe B3auMoeicTBUSA. EAMHCTBO (hu3nyecKkoi KapTUHBI MUpa.

TexHu4eckne ycTpOHCTBa M MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOIIUX YACTHIL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHS acTpoHOMUU. [IpuKkiiagHoe U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3BéznHoro Heba. Co3Be3aus, sSpkue 3BE3/bI, IUIAHETHI, UX BUAUMOE
JIBUOKCHUE.

ComnHeuyHas cucTema.

Connue. ConHeuHas akTHBHOCTh. McTounuk sHeprum CosiHIIa U 3BE3I.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CHEKTPAJIbHBIA KIJIACC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsI 3BE3] TJIAaBHOM IOCIEIOBAaTEIBbHOCTU. BHYTpEeHHEE CTpOeCHHUE



3B€31. COBpEeMEHHBIE NPEACTABICHUS O MPOUCXOKIACHUM U 3Bosonnn ConHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxkenne m nBuxkenue ConHua B
IN'anaktuke. Tunel rasakTuk. Paguoranaktuky U kBasapbl. UEpHBIE ABIPHI B A1pax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus boubiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH NIl omnpeeleHs] OJI0KEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3Ausl CEBEPHOTO MONTYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3THYECKOU cdepax AesTENHHOCTA YeOBEKa, POJIb U MECTO (HU3UKU
M aCTPOHOMHUU B COBPEMEHHOW HAyYHON KapTUHE MHpA, POJIb PU3NYECKON TEOPHUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MUpa B OOIIEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kimacce ocyiecTBIsieTCs C
Y4ETOM COJIEPKATENBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MaTE€MaTUKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meowxcnpeomemmnvle nouwsamusl, CBSI3aHHbIE C U3YYEHUEM METOJOB HAy4YHOTO
MO3HAHUA: SBJICHUE, HAY4YHBIH (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IMPOEKUMH HA OCH KOOPAWHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMM, TPHU3HAKA TOJ00WS TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIOMIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JIBH>KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, ENCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPABIX
TEJ, MEXaHW3Mbl OOpa30BaHUS KPUCTAINIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJIu3.



l'eocpaghusi:  MarHUTHbIE TMOJIOCa 3€MIIM, 3aJleKU MArHUTHBIX DY,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JTMHUM DIEKTPOIEpEAad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOBUTATENb, WHAYKIIMOHHAS II€Yb, pajaap, PaJUONPUEMHHK, TEJIEBU30D,
anteHHa, teiedoH, CBY-meub, NMpOEKIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpeIHEro OoOIIeTo
oOpazoBanus (0a30BbI YPOBEHB) JOJKHO OOECHEUHUTHh TOCTUIKEHUE CIETYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIC PE3YyAbTAThl OCBOCHUS yueOHOro npeamera «Dusnkay J0KHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJCTBOBATHLCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
ONbITa U OMNbITA JESITEIBHOCTH B MPOIIECCE Pealu3alid OCHOBHBIX HaIlpaBJICHUU
BOCIUTATEILHOU €S TEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTD IPaKAAHCKOM MO3UIIMM 00YJaIOIIEeTrocs: Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTRA;

NPUHATAE  TPAAUIMOHHBIX  OOIIEYEIIOBEUECKUX T'YMAaHHUCTHYECKHX |
JNEMOKPATUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JI€STEIIBHOCTh B MHTEPECAX TI'PaXITAHCKOTO
oO1recTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIIbHON OpraHu3aIuy;

YMEHHUE B3aUMOJECUCTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMU B COOTBETCTBUHU C
X QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) IATPHOTHYECKOT0 BOCIIMTAHMS

c(hopMUPOBAaHHOCTH POCCUUCKOM TrPaKTaHCKOMN UJICHTUYHOCTH,
MaTpUOTHU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI0 BOCTINTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OpPUEHTUPYSACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YMHCIE B
NESTENbHOCTHA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHNUE K MUPY, BKIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MPUCYIIETO (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cepaMm NpodhecCHOHANbHOU IEeATEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSH>KEHUU BCEH JKU3HU;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpobiieM;

IJIAHUPOBAHUE M OCYILECTBIICHUE AEUCTBUM B OKPYKAIOIIEH CPEZC HA OCHOBE
3HAHMS 1IeJIeld YCTOWYUBOIO Pa3BUTHSI YEJIOBEYECTBA,;

pacHIMpeHre OIbITa JAEATEIbHOCTH 3KOJIOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3MUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOW JEeATEeIbHOCTH, T'OTOBHOCTh B IpOLECCE
U3y4eHHs]  (PU3MKU  OCYHIECTBIISTH  MPOEKTHYIO U HCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS
ba3oBble Jornueckue AecTBUA:
CaMOCTOATENbHO  (opMyNHpOBaTh W aKTyalIM3UpoBaTh  Mpodiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpeAesATh LENU ACATEIBHOCTH, 3aJaBaTh IAapaMeTpbl U KPUTEPUU HX
JOCTUKECHUS;
BBIBJISITH  3aKOHOMEPHOCTM UM IIPOTUBOpPEUYHsST B  PacCMaTpUBAEMBbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh TUTAH PEIICHUS MPOOJIEMBI C YYETOM aHAIM3a MUMEIOIINXCS
MAaTepUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B ACATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LIEJIAM, OLICHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH;
KOOPAWUHUPOBaTh M  BBHINOJNHATH pabOTy B  YCIOBUAX  pealbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUN KU3ZHEHHBIX MPOOIIEM.
ba3oBble ncciaenoBate/ibCKue AeiiCTBUSA:
BJIAJICTh HAYYHOW TEPMHUHOJOTHEN, KIHOYEBBIMU MOHATUSIMHU W METOJAMU
(pu3HUECKON HAyKU;



BJIJIETh HaBBIKAMH Y4E€OHO-MCCIIEIOBATEILCKON M MPOCKTHON NEATEIHbHOCTH
B 00s1acTU (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY HOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEpIpETaluy, MpPeoO0pa3oBaHUI0 W TPUMEHEHUIO B PA3NIUYHBIX YUeOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICACTBEHHBIC CBSI3W M aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ pEIICHHs, HAXOAWTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (GOPMYIHUPOBATh COOCTBEHHBIC 3aJauydl B 00pa3oBaTEIbHOMN
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TEpPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTHUUECKYIO 00J1acTh
KU3HEAESATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OPUTrMHAIBHBIE TOIXO0/Ibl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU MOJy4eHUs MHPOpManuu (HU3MUECKOro COJEp:KaHUs U3
HUCTOYHHMKOB PpA3HbIX THUIIOB, CaMOCTOSITEJIbHO OCYIIECTBISATh IIOUCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
NPEJICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPeICTBa HMH(POPMALMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pPecypcocOepekeHusi, MPaBOBBIX ©  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpPXKAHUS B pa3iIMUHbIX (opMmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpAs ONTHUMAIBHYIO
Gopmy mpencTaBICHUS U BU3YyaTH3AIHH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHUA:
OCYLIECTBIIAITh  OOILIEHHE Ha ypokax (U3UKM U BO BHE-yPOUHOHU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh Y HCIOJI30BaTh NPEUMYIIECTBA KOMAHAHOW U MHIAUBUAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX JIEUCTBHM C y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXK0I'0 YCHA KOJUICKTUBA,

IIPUHUMATHh  L[EJIM  COBMECTHOW  JEATENIbHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA 10 €€ INOCTHKEHHUIO: COCTaBJIATH IUUIaH JIEUCTBUH,
pacnpenensiTh poyid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYX AaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
oO1ui pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJIATh IIO3UTUBHOE CTPATErHYeCKOE IIOBEACHHUE B PA3IUYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AelicTBUS
Camoopranusanus:

CaMOCTOSITEIILHO OCYIIECTBIISITh MO3HABATEIBHYIO NEATEILHOCTh B 00JIaCTU
GU3UKM W acCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh H (HOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIILHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3aj/1a4, TUTaH BBIMTOJTHEHUS MTPAKTUYECKON PabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIIOYTCHHI;

J1aBaTh OIICHKY HOBBIM CHUTYAIUsIM;

pacHIMPATH paMKH Y4€OHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieNnaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTH 32 PEIICHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHHUIO DPYIUIHH B 0O0JACTH
($U3HUKHU, TOCTOSTHHO TOBBIIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOIMOHAJILHBII UHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYAaIMsIM, BHOCUTh KOPPEKTUBHI B JIEATECIHLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;

BJIQJICTh  HABBIKAMHU  TO3HABaTEIbHOW  pedeKcHud Kak  OCO3HAHHS
COBEpINAEMbIX JEHCTBUIA W MBICIUTEIBHBIX TPOIECCOB, HMX PE3YyIbTaTOB W
OCHOBAHMI;



HCITOJIB30BaTh MPUEMBI pedIIEKCHH IS OIEHKH CUTYaIlluH, BHIOOpAa BEPHOTO
pEIICHHST,;

YMETh OIICHUBAaTh PUCKH M CBOEBPEMEHHO NPHHHMATh PEIICHUS IO WX
CHI)KCHHIO;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHaJIu3e pPe3yJbTaTOB
TESATEITBHOCTH;

NPUHUMATH CeOsl, TOHUMAasi CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHaJIu3e pPe3yJbTaTOB
NESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporecce AOCTMIKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPaAMMBI
no Qusuke IS ypOBHSA CpEAHETro oO0mmero oOpa3oBaHHMs Yy OOyYarONIUXCS
COBEPIIECHCTBYETCS HYMOIIMOHATBHBIH WUHTCIIJICKT, IIPEIIOJIar afoIui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIET0 CIIOCOOHOCTh ITOHUMATh CBOE SMOITMOHAIBLHOEC
COCTOSIHWE, BUJICTh HAINPABJICHUS Pa3BUTHS COOCTBEHHOW 3MOIIMOHAILHOM chephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJTUPOBaHMs, BKJIIOYAIOIIEIO0 CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TMOBEJEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHATEHBIM U3MEHEHUSIM U TPOSIBISATh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO 1N U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh MCXOHSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHE
IpYTHX, YYUTBIBATh €ro TPH OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKIIIOUYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KAPTUHBI MHUpPAa, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTHYECKON IEATEIbHOCTH JIOJIEH;

YUUTHIBATh TpaHULBl MPUMEHEHUS U3YUYCHHBIX (PUIMYECKUX MOJIETEH:
MarepualibHasi TOUKa, HHEpIMaibHas CUcTeMa OTCUETa, aDCOMOTHO TBEPAOE TENO,
WJICATBHBIN ra3, MOJICJIM CTPOEHHUS Ta30B, )KUAKOCTEW U TBEPIBIX TEJ, TOUCUYHBIN
AIEKTPUUYECKUI 3aps]l IPU pelieHur PU3nYecKux 3a71ay;



pacro3HaBaTh (pu3znueckue sBiIeHUs (IIPOIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUUECKOW TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAJ€HHUE Tej, JBWKEHHE I10 OKPYXHOCTH, HHEpIUS,
B3auMojielicTBUe Ten, Tuddy3usi, OpOyHOBCKOE JIBUKEHHE, CTPOCHUE JKUJIKOCTEH
1 TBEPJIBIX TEJI, KBMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIIOBOE
paBHOBECHUE, UCIIapeHUe, KOHJCHCAIlWs, IUIABJICHUE, KPUCTAJUIM3aIUs, KUIICHHE,
BJIYKHOCTb BO3/lyXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
coCyJlie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHHSI Ta3a B  H30IpoIleccax,
AIEKTPpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE JBIKECHUE, UCIOIb3ysd (PU3UYECKUE BEIUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC TeJa, KMHETHYECKasl YHEPTUsl, MOTCHIIMAIbHAs dHEPTUsl, MEeXaHUYeCKasl
paboTa, MeXaHMYeCKas MOIIHOCTh, TMPH ONHUCAHWUW TPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICIT HCMOJb3yEMBIX BEJIMYMH, MX OOO3HAYCHHUS W EIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMUY;

ONMUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIEC SIBICHUSA,
UCTIONB3Y (U3MUECKHEe BEIUYMHBI: JaBJICHHE Tas3a, TeMIeparypa, CpemHss
KMHETHUYECKAasl SHEPTUsl XaOTHUYECKOTO JBHUIKEHHS MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCHONB3YEMbIX BEIHYHMH, UX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MUECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3YS (HU3UYECKUE BEIUYMUHBI: dJIEKTPUUSCKUNA 3aps/,
ANEKTPUUYECKOE MOJIE, HAMPSKEHHOCTD MOJIS, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
Py ONHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BENTMYMH, WX OOO3HAYEHUS W E€IMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
JAHHYIO0 (PU3NUYECKYIO BEIMUYUHY C IPYTUMH BEIUYHHAMU;

aHANMM3UPOBATh (PU3NUECKHUE TPOIECCHl U SBIICHUS, WUCIIONB3Ys (PU3HUECKHE
3aKOHBI U TIPUHIIMIIBI: 3aKOH BceMupHoro Tsarotenus, I, Il u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON »JHEpPruu, 3aKOH COXPAHEHUS HMITYJbCa,
MPUHIMIT CYMEPINO3UIUK CHJI, MPUHIMI PABHOINPABHUS HHEPUUAIBHBIX CHCTEM
0oTCu€Ta, MOJEKYISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTUU TEIJIOBOTO JBUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoi, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsna, 3akoH KyloHa, mpu 53TOM pa3iauyaTh CIOBECHYIO



GbopMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIpaKEHUE U YCIOBUS (IpaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC TMPUHIUIBI  JACHCTBUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyaTh yCIOBHS MX 0€30MacCHOT0 HMCIOJIb30BaHUS B
MMOBCETHEBHOM KU3HU;

BBITIOJIHSITh OKCIIEPUMEHTHI M0 HCCIEIOBAHUIO (PU3UYECKUX SBICHUU U
MIPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUH, MPU ITOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEJIOKEHHOTO OO0OpYAOBaHUS, MPOBOJIUTH OMBIT H
dbopMyTHUpPOBaTH BHIBOJIBL;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, NMPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS] M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU TTOTPEITHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPCHHM, MPU ITOM KOHCTPYUPOBATH YCTAHOBKY,
(dbuKCUpOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B
BUJIE TaOIUIl U TpadUKOB, 1eNaTh BHIBOJBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHN WCCIEIOBAHUNA B
pamMKax ydeOHOTO JKCIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON M TPOEKTHOU
JESTENHHOCTU C WCIOJIb30BAaHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
000py10BaHMS;

pemars pacu€THbIE 3a7a4dl C SBHO 33JJaHHOW (DU3UYECKOW MOJICIIbIO,
UCTIOJNIBb3Ys (PU3MUYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a]1a4u
BBIOMpPATh (U3UYECKYIO MOJICIIb, BBIICIATh (PU3MUYECCKUE BEIHMYHHBI B (POPMYJIBI,
HEOOXOMUMBIE ISl €€ pelleHUs, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYCHHOT'O 3HAYCHUS (PU3HMUECKON BEITUYUHBI,

peuaTh KaYeCTBEHHbBIE 3a/1au: BRICTPAUBATD JIOTUYECKH HEIIPOTUBOPEUNBYIO
LENOYKY PACCYKICHUM C OMOpON HAa HM3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  pEHIeHWW  y4eOHBIX  3aJad  COBPEMCHHbBIC
WH(OPMAITMOHHBIE TEXHOJOTUH JIUIS TIOWCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINH
Y TIpeNICTaBleHNs Y4eOHOW M HAYYHO-TIOMYISIPHOW MH(POPMAIIUU, TTOTYICHHOW W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUIECKH aHATTU3UPOBATH TIOTy9aeMyt0 HHPOPMAIIHIO;

IPUBOUTH MPUMEPHI BKIAJAa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IIPOILIECCOB OKPYXKAIOIIEr0 MHpa, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTHIA;

WCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHON >XKHU3HU
U1si obecriedeHus: 0€30MacHOCTH MPU OOpAIlEHUH C TPUOOpPAMHU M TEXHUYECKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM SKOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYINE C BHIIOJHEHUEM PA3JIUYHBIX COIMATIBHBIX PpOJIEH,
IJIAHUPOBATh pabOTy TPYMIbI, PAIMOHAIBHO PACHpPENeNiaTh OOSI3aHHOCTH U
IJIAHUPOBATh JACSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalUSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xonmy obyuenuss B 11 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA TpUMEpax pojib U MecTo (hu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOM KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTU JIIOJEH, LEIOCTHOCTh U €IUHCTBO
bu3nYecKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIIBl TMPUMEHEHUS W3YYCHHBIX (PU3MYECKUX MOJICTIeH:
TOYEYHBIN JIEKTPUUECKUMN 3apsjl, Jyd CBETA, TOUCUHBIN UCTOYHUK CBETA, AAepHAas
MOJICJIb aToMa, HYKJIOHHAas MOJEIh aTOMHOTO siApa TMPHU PEIICHHH (PU3MUECKUX
3a1ay;

pacno3HaBaTh (pU3MYECKUe SBJICHUS (MPOLIECCHI) U OOBSCHATH UX HA OCHOBE
3aKOHOB JIEKTPOJUHAMUKHA U KBAHTOBOW (DMBHMKU: IEKTPUUYECKAsl TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, DJJEKTPOMAarHUTHAasT WHAYKIUSA, JEHCTBUE MAarHUTHOrO IO Ha
NPOBOAHUK C TOKOM M ABWXKYIIUWUCS 3apsii, AJIEKTPOMAarHUTHBIE KoJieOaHUs U
BOJIHBI, TPSAMOJIMHEMHOE pPACHPOCTPAHEHHE CBETa, OTPaXKEHHUE, MPEIOMIICHHUE,
uHTepdepennus, Audbpakiuus W MOJSpHU3alUs  CBETa, JHUCIEPCUS  CBETA,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aTroMa BOAOpPOAA, €CTECTBEHHas M HCKYCCTBEHHAas
PaIHOAKTUBHOCTb;

OMUCHIBATh U3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBHIE,
ONTUYECKHUE,  DJIEKTPUYECKYI0  MPOBOJMMOCTH  pa3M4YHBIX  Cpel) U
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HMCTHONB3Ys (U3HUECKHE BEITUYUHBI:
JJEKTPUYECKUM 3aps]l, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIKYIIAsl cuja, padoTa TOKa,
WHAYKLIWS MAarHUTHOIO TMOJsA, cujla Amrmepa, cuna JlopeHma, MHIYKTHBHOCTH
KaTyIIKHA, SHEPrUsl JJEKTPUUYECKOTO W MATHUTHOTO IMOJEW, MEPUOJl M 4YacToTa
KojeOaHnii B KoyieOaTeIbHOM KOHTYpe, 3apsij W Cujla TOKa B MpoIlecce
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KoJieOaHuil, (OKyCHOE pacCTOsiHHE U
ONTHYECKAasl CHUJIa JIMH3bI, NMPU OMNHUCAHUU NPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICII UCIOJb3YEMbIX BEIUYMH, HMX OOO3HAYCHUS U E€JIUHHUIIBI, YKa3bIBaTh
dbopMynbl, CBSA3BIBAIOIIME JAHHYI (U3WYECKYI0 BEIWYHUHY C JpPYTUMH
BEJIMYMHAMM;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SIBICHUS U TMPOLECCHI, HCIOJIb3Yys
bu3nuYecKue BEIUYHUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, EPUO/] MOJypacaaa, SHEPTUsl CBA3U
ATOMHBIX SIIEp, TPU OMUCAHUM TNPABUIBHO TPAKTOBATh (PUBMYECKUNA CMBICI
WCIIOIb3YEMbIX BEJIUYUH, UX O0O3HAUEHUS U EIUHUIIBI, YKa3bIBaTh (hOPMYIIbI,
CBS3BIBAIOIINE JIAHHYIO (U3MYECKYI0 BEJIMYUHY C JAPYTMMU BeJIWYHWHAMH,
BBIYHUCIIATh 3HaUeHUE (DU3NUYECKONM BEJIMUYUHBI,

aHAJTM3UPOBATH (PU3UMYECKHUE MPOIECCHl U SBJICHUS, UCIOIB3Yys (Puznueckue
3aKOHbl M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MMOCJIE€I0BATEILHOIO U MapajlieIbHOTO
COCJIMHEHUsI TPOBOJHUKOB, 3akoH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
WHJIYKI[MY, 3aKOH MPSIMOJIMHENHOTO pacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPETOMJICHUS CBETa, YpaBHeHHE ODifHImTeiHa s portorddekTa,
3aKOH COXPAHEHHUS JHEPruu, 3aKOH COXPaHECHUS HMMITYJIbCa, 3aKOH COXpPaHEHUS
3JIEKTPUYECKOTO 3apsia, 3aKOH COXpPAaHEHHUsI MacCOBOr0 4YMCIIA, MOCTyJaTrhl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py dTOM pa3indaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTEeMaTHYeCKOE BBIpAXEHUE W YCJIOBUs (TpaHUIlBI, O0JACTH)
IPUMEHUMOCTH;

ONpENEIATh HAIIPABJICHUE BEKTOPA MHAYKIIMU MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuibl Amnepa u cuibl JlopeHna;

CTPOUTh M OIKUCHIBaTh H300paKEHHE, CO3[]aBAEMOE€ IUIOCKUM 3€pKajoM,
TOHKOM JIUH30M;

BBITIOJHATh OKCHEPUMEHTHl IO HCCIEIOBAHUIO (PU3HUECKUX SBICHUH U
IPOLIECCOB C MCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBaTh mpoOJeMy/3amady W TUMOTE3y Yy4eOHOTO 3KCIEepHMEHTA,
coOupaTh YCTaHOBKY M3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOIUTH OMBIT H
dbopMynHpoOBaTh BHIBOJBL

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIC M3MEPECHUS (PU3NYECKUX BEIHUYWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSAMBIX HM3MEPEHHWI: TMPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY, (DHKCHPOBATH
PE3yNbTATHl MOJYYEHHON 3aBUCHUMOCTH (M3UYECKUX BEITUYMH B BHUJC TaOIUIl U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MUCCIICT0BAHMUS,

coOmoaTh mpaBuiia 0€30MAaCHOTO TPyAa MPHU MPOBEACHUHM WCCICIOBAHUNA B
paMKax y4yeOHOro »SKCIEPUMEHTa, Y4eOHO-HUCCIENOBATENbCKONM U MPOEKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHHEM HM3MEPUTENbHBIX YCTPOUCTB U JaOOPaTOPHOTO
000pyI0BaHMS;

pemaTth pacy€THbIE 3a7auydl C SBHO 33aJlaHHOM (HU3UYECKOW MOJIEIbIO,
UCIIONb3Ys (PU3UYECKHUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHaJli3a YCJIOBUS 3a7auu



BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEeoOXonuMble Il €€ pEelleHUs, MPOBOAUTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh Ka4eCTBEHHbIE 3a/la4: BHICTPAUBATh JJOTUYECKA HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXACHUI C ONOpOold Ha H3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbuznUecKkue sIBJICHUS,

UCIIOJIb30BaTh ~ MPU  pEUIeHUHM  Y4eOHBIX  3aJad  COBPEMEHHbIE
MH(OPMAIMOHHbIE TEXHOJOTUM JIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TpeJCTaBIeHUsT y4eOHON M HAy4YHO-TIOMYJISIpHONW MH(OpMaIUK, TOJTyYeHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATh MOJy4aeMyto HH(OpMaIIUIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAaIIUH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOICTB, pa3inyaTh yCIOBUS UX 0€30MaCHOTO MCHOJb30BaHUS B MOBCEAHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOILIECCOB OKPY’KAIOIIEr0 MHUpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCMOJIb30BaTh TEOPETHUECKHUE 3HAHUS MO (hU3MKE B MOBCEIHEBHOM >KU3HU
i obecrieyeHust 0€30MacCHOCTU IPU OOpallleHuu ¢ IpUbopaMu U TEXHUYECKUMHU
yCTPOWCTBAaMH, UIsl COXPAHEHUs 3[0POBBSI U COOJIFOJIEHUSI HOPM SKOJIOTMUYECKOTO
IIOBEJICHUS B OKPY’Kalollel cpene;

paboTaTb B TpyNIe C BBIMOJIHEHUEM pAa3IMYHBIX COLHUAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TpYMNIbl, PAUOHAIBHO paclpeAensiTh OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, a/IeKBaTHO OLICHUBATDH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYIIIBI B PEILIEHUE paccMaTpUBaeMOil MpoOIeMBbl.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
Pa3znea 1. ®PUBUKA U METO/JIbI HAYUHOTI'O ITO3HAHMUSI
bu6moreka [IOK
11 ®u3nKa ¥ METOIbl HAYYHOTO NTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 flunamitia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7fALbF72
Utoro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOPUH https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe NIEPEXOIBI 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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 1
UICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKTpudYecKuid TOK. TOkM B 12 bubnnorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
MarunuTHO€ noJie. DIeKTpoMarHuTHast bubnuoreka [JOK
1.1 11 1 3
WHTYKITAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4ecKUe U JIEKTPOMArHUTHBIC 9 1 bubnuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4eCcKUe U JIEKTPOMArHUTHBIC 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEIBbHOCTHU https://m.edsoo.ru/7f41c97c
Utoro mo pazneny 4
Pazgen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [IOK
4.1 ONeMEHTHl KBAHTOBOM ONTUKU 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenue atoma 4 bu6mmoreka [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

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

4.3 ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fg;ll_ r(jlsf41097c
Hroro no pazneny 7
Pazaen 6. OGOBILIAIOLIEE IOBTOPEHUE

6.1 Oo6o06maroree MOBTOpEHHE 4 Et?[i?;l;f:é(siggﬁfﬂcg?c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypchbl

®du3rKa — Hayka O MPUPOJIE.
HaquLIe METOAbI ITIO3HAHU A
OKPYXKAIOIIEro MUpa

bubnuoteka [{OK https://m.edsoo.ru/ff0c32e2

Ponb u Mecto pusuku B
(hopMUPOBaHUHN COBPEMEHHON
Hay4YHOU KapTHHBI MUpPa, B
IIPAKTUYECKON JEATEIbHOCTH
monen

bubnmuoteka [{OK https://m.edsoo.ru/ff0c33e6

Mexannueckoe OBUKEHHUE.
OTHOCHTENBHOCTh
MEXaHUYECKOTO JBUIKECHHA.
[Tepemernienue, CKOPOCTb,
YCKOPEHHE

bu6mmoreka [IOK https://m.edsoo.ru/ff0c3508

PaBHOMeEpHOE NpsAMOIHHENHHOE
JIBUKCHHE

bubnuoreka [{OK https://m.edsoo.ru/ff0c3620

PaBHOYCKOpeHHO c
HpHMOHHHeﬁHOC JABWKCHUC

bubnuoteka I{OK https://m.edsoo.ru/ff0c372e

CBo0OoHOE ITaZIcHUE.
YckopeHue cBoOOTHOTO
nageHus

bubmuoteka [{OK https://m.edsoo.ru/ff0c39cc

KpuBonuHeliHOE 1BUXKEHUE.
JIBM>KEeHME MaTepUaIbHOU

bubmuoteka I{OK https://m.edsoo.ru/ffOc3ada



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

TOYKH 110 OKPYKHOCTH

[IpuHLIHAIT OTHOCUTENBHOCTH
lNanmnes. MuepuumanbHbie
cucreMsbl orcuera. IlepBoiit
3akoH HproToHa

bubnuoteka [{OK https://m.edsoo.ru/ffOc3be8

Macca tena. Cuina. [Tpunnun
cyneprno3uinuu cuii. Bropoi
3akoH HproToHa mis
MaTepUaIbHON TOUKH

bubnuoteka [{OK https://m.edsoo.ru/ffOc3be8

10

Tpetnii 3akoH HeroToHa AJ1st
MaTepHUaIbHBIX TOUYEK

bubnmuoteka [{OK https://m.edsoo.ru/ffOc3be8

11

3aKO0H BCEMHPHOTO TATOTEHUS.

Cuna tsoxectu. [lepBas
KOCMHUYecKasi CKOPOCTb

bu6mmoreka IIOK https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyroctu. 3akoH ['yka.
Bec rena

bu6mmoreka IIOK https://m.edsoo.ru/ffOc3el8

13

Cuna tpenus. KoapdunmeHt
Tpenus. Cuiia CONpPOTUBIICHUS
MIPH JIBWOKCHUH TEJa B
KHUJIKOCTH WJIH Ta3e

bu6mmoreka IIOK https://m.edsoo.ru/ff0c3f76

14

IloctynarensHoe u
BpAIlATEIbHOE JBU)KCHHE
abCOJIIOTHO TBEPJIOTO Tea.
MowmeHT cuisl. [1neqo cuibl.
Ycnosus paBHOBECHS
TBEPIOTO TeNa

bubmuoteka [{OK https://m.edsoo.ru/ff0c41a6

15

NMnynsc maTepualbHOU
TOYKHU, CUCTEMBI

bubmuoreka I{OK https://m.edsoo.ru/ff0c43d6



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
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

MaTepuaIbHbIX TOUEK.
Nmnynsc cuiibl. 3aKkoH
COXpaHEHUs UMITYJIbCA.
PeaxkTnBHOE IBIDKEHIE

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckast sneprus
MaTepUaIbHONW TOUKH.
Teopema 06 U3MEeHEHUH
KMHETUYECKON YJHEPTrUU

bubnuoteka [{OK https://m.edsoo.ru/ff0c4502

17

[TorenumansHas 3HEPTHUS.
[TorenumanpHas 3HEPTUS
yrapyro aepopMupOBaHHOM
npyxuHsbl. [loTennmansHas
SHEPTHsl TeJla BOIU3U
MOBEPXHOCTH 3€MJIH

bubnuoteka [{OK https://m.edsoo.ru/ffOc461a

18

TloTenmansHEIE 1
HETIOTEHIIMATbHBIC CHJIBI.
CBs13b pabOTHI
HETIOTEHIIMAIbHBIX CHJI C
W3MEHEHHEM MEXaHHUYECKOU
SHEPrUU CHUCTEMBI TeJl. 3aKOH
COXpaHCHHS MEXaHUYECKOM
SHEPTUU

bu6mmoreka LIOK https://m.edsoo.ru/ff0c478c

19

JlaGoparopHas paboTa
«HMccnenoBanue cBsi3u paboThHI
CHJIBI C U3MEHEHUEM
MEXaHMUYECKOM SHepruu Tena
Ha MpUMepe pacTsHKEHUs
PE3UHOBOTO KI'yTa»

https://resh.edu.ru/subject/28/10/



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://resh.edu.ru/subject/28/10/

20

KonTtposnpsHas paboTa 1o teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpPAHEHUS B
MEXaHHUKE»

bubnuoteka [{OK https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIE TOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO U
Teopuu. bpoyHOBCKOE
nsuxenue. Audpdysus

bubnuoteka [{OK https://m.edsoo.ru/ffOc4dc2

22

Xapakrtep ABUKEHUS U
B3aMOJEHCTBHUS YaCTUI]
BelecTsa. Mojenu cTpoeHus
ra3oB, KUIKOCTEH U TBEPABIX
TEN

https://resh.edu.ru/subject/lesson/3731/start/47858/

23

Macca monekyn. KonnuectBo
BemecTBa. IlocTostHHAs
ABoraapo

https://resh.edu.ru/subject/28/10/

24

TemoBoe paBHOBeCHE.
Temneparypa u e€ usmepeHue.
[lIxana Temneparyp Llenbcus

https://resh.edu.ru/subject/lesson/5898/start/15462/

25

Wneanpueiii ras 8 MKT.
OcnoBnoe ypaBHenue MKT

bubnuoteka [{OK https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak
Mepa CpeIHEW KNHETUYECKOU
SHEPIUHU JBUKEHUS MOJIEKYIL.
YpaBHeHue Menzeneena-
Knaneiipona

bubmuoteka [{OK https://m.edsoo.ru/ffOc511e

27

3akoH JlanbToHa. ["a3oBbIe
3aKOHBI

https://resh.edu.ru/subject/lesson/6292/start/325554/



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://resh.edu.ru/subject/lesson/3731/start/47858/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/lesson/5898/start/15462/
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://resh.edu.ru/subject/lesson/6292/start/325554/

28

JlaboparopHas paboTa
«HMccnenoBannue 3aBUCUMOCTH
MEXIY ITapaMeTpaMu
COCTOSIHUS pa3pEeKEHHOTO
raza»

https://resh.edu.ru/subject/28/10/

29

H3omnporiecchl B HeaibHOM
ra3e u ux rpapuyeckoe
MIpe/ICTaBICHHE

bubnuoteka [{OK https://m.edsoo.ru/ff0c570e

30

Bnyrpennssa sHeprus
TEPMOAMHAMUYIECKON CUCTEMBI
1 CroCcoObI €€ N3MEHECHMUSI.
KonunuecTBo TEMIOTH 1
pabota. BHyTpeHHss sHEprus
OJIHOATOMHOTO HJICAJIbHOTO
rasa

bubnuoteka [{OK https://m.edsoo.ru/ff0c5952

31

Buael Tenonepenauu

bu6mmoreka LIOK https://m.edsoo.ru/ff0c5c36

32

VenbHas TEI0EMKOCTE
BellecTBa. KommuecTBo
TEIJIOTHI IPH TeIUIoTIepeaye.
AnabaTHBIN MPOIEcC

bu6mmoreka LIOK https://m.edsoo.ru/ff0c5c36

33

[TepBriii 3ak0oH
TEPMOIUHAMHKH U €T0
MIPUMEHEHHE K U30IpoLieccam

bubnmuoteka I{OK https://m.edsoo.ru/ffOc5efc

34

HeoOGpatumocTs nporeccoB B
npupone. Bropoit 3akoH
TEPMOIUHAMUKHU

bubmuoteka [{OK https://m.edsoo.ru/ff0c6230

35

[punuun neiictus u KIT/
TEMJIOBOM MAIlIUHBI

bubmuoreka I{OK https://m.edsoo.ru/ff0c600a



https://resh.edu.ru/subject/28/10/
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

36

uxn Kapuo u ero KII[

https://resh.edu.ru/subject/lesson/3763/start/160222/

37

DKoorudyeckue mpooIeMbl
TETUIOOHEPTEeTUKH

https://resh.edu.ru/subject/lesson/3763/start/160222/

38

O6o06maromuii ypok
«MonexynsipHasi pU3uKa.
OCHOBBI TEPMOTUHAMHKIDY

bubnuoteka [{OK https://m.edsoo.ru/ff0c6938

39

KonTponsHas pabora no teme
«MounekynsipHas (u3mka.
OCHOBEI TEPMOANHAMUKN>

bubnuoteka [{OK https://m.edsoo.ru/ff0c6a50

40

[TapooOpazoBanue u
KoHAeHcauus. Mcnapenne u
KUIIEHHE

bubnuoteka [{OK https://m.edsoo.ru/ffOc63b6

41

AGCOIOTHAS M OTHOCUTEIbHAS
BIIQYKHOCTh BO3/yXa.
Hacsimennsiit nap

bu6moreka IIOK https://m.edsoo.ru/ff0c64d8

42

Trépnoe Teno.
Kpucrannuueckue u
aMmopdHBbIE Tea.
AHM30TPOIHUS CBOMCTB
Kpuctaios. XKuakue
kpuctaibsl. CoBpeMeHHbIE
MaTepuanbl

bu6mmoreka LIOK https://m.edsoo.ru/ff0c65f0

43

IInaBnenue u
KpUcTajuIn3auus. Y ienbHas
TEIUI0TA IJIaBJICHHUS.
Cybnumarus

bubmuoreka [{OK https://m.edsoo.ru/ff0c6708

44

YpaBHEHHE TEIUIOBOTO
OaslaHCca

bubmuoreka I{OK https://m.edsoo.ru/ff0c6820



https://resh.edu.ru/subject/lesson/3763/start/160222/
https://resh.edu.ru/subject/lesson/3763/start/160222/
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

45

DneKkTpu3alus Teil.
Dnekrpuyeckuii 3apsia. [Isa
BHJa SJICKTPUUCCKHUX 3apA10B

bu6mmoreka LIOK https://m.edsoo.ru/ffOc6bcc

46

HpOBOI[HI/IKI/I, JUDJICKTPUKU U
MOJTYITPOBOIHUKHU. 3aKOH
COXPAHEHHUS NEKTPUUYECKOTO
3apsaa

bubnuoteka [{OK https://m.edsoo.ru/ffOc6bcc

47

B3anmoelictBre 3apsioB.
3akon Kynona. Toueunsrit
AIEKTPUYECKUI 3apsij

bubnuoteka [{OK https://m.edsoo.ru/ffOc6ced

48

Hanpsoxk€naocthb
AIIEKTPUYECKOTO MOJISL.
[TpunIMI cynepno3uiuu
AJIEKTpUYECKUX noseH. Jlnnuu
HaNPsKEHHOCTH

bu6mmoreka IIOK https://m.edsoo.ru/ffOc6df2

49

Pa6ota cun
ANEKTPOCTATHYECKOTO TIOJIS.
ITorenmman. PasHocTth
MOTEHIIMAIOB

bu6mmoreka LIOK https://m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I " JUDJICKTPHUKU B
QJICKTPOCTATUYCCKOM IIO0JIC.
I[I/IZ)HCKTPI/I‘ICCKEISI
IIPOHUIIACMOCTb

bubnuoreka [{OK https://m.edsoo.ru/ff0c7018

51

DNEeKTPOEMKOCTb.
Konnencarop

bubmuoreka [{OK https://m.edsoo.ru/ff0c7126

52

ONEKTPOEMKOCTD TIOCKOTO
KOHJIEHCaTopa. DHEprus
3apsHKEHHOTO KOHJIEHCAaTopa

bubmuoreka I{OK https://m.edsoo.ru/ffOc72c0



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

53

JlaboparopHas paboTa
"U3mepenue 3eKTpOEMKOCTH
KOHJIeHcaTopa"

https://resh.edu.ru/subject/28/10/

54

[TpunIMI neicTBUA U
MpUMEHEHHE KOH/IEHCATOPOB,
KOMTUPOBAJILHOTO arrapara,
CTPYHHOTIO IIPUHTEpA.
DNeKTpocTaTUYEeCKas 3aluTa.
3a3eMIiIeHHE EKTPOIpUOOpOB

https://resh.edu.ru/subject/lesson/3753/start/48777/

55

DIEKTPUYECKUN TOK, YCIOBHS
€ro CYIIeCTBOBAHMSL.
[Tocrostausril Tok. Cuna Toka.
Hanpsioxenue.
Conportusnenue. 3akoH Oma
JUIS y4acTKa Lenu

https://resh.edu.ru/subject/lesson/5901/start/48864/

56

IlocnenoBarenpHOE,
napaieIbHOE, CMEIIaHHOE
COCJIMHEHUE MTPOBOIHUKOB.
JlaGopaTtopHnas pabota
«3ydenue cMeranHoro
COCIIMHEHUS PE3UCTOPOBY

bu6mmoreka LIOK https://m.edsoo.ru/ff0c74f0

57

Paborta 1 MOIIIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

bubnuoreka [{OK https://m.edsoo.ru/ffOc7838

58

3akoH OMa 111 ITOJIHOM
(3aMKHYTOM) 2JIEKTPUYECKOM
uenu. KopoTkoe 3amMbIKaHueE.
JIaGoparopHas paboTa
«M3mepenue D/IC nucrounuka

bubmuoreka I{OK https://m.edsoo.ru/ffOc7ae0



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/lesson/3753/start/48777/
https://resh.edu.ru/subject/lesson/5901/start/48864/
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

TOKa U €r0 BHYTPEHHETO
COTIIPOTHUBIICHHUSI

59

DneKTpOHHas IPOBOJAUMOCTb
TBEPABIX METAJLIOB.
3aBUCUMOCTb COTIPOTUBIICHUS
METaJUIOB OT TEMITEPATYPHI.
CBepXnpoBOIMMOCTb

https://resh.edu.ru/subject/lesson/3775/start/107857/

60

DNEeKTPUUYECKUM TOK B
BakyyMme. CBoMcCTBa
AJIEKTPOHHBIX ITYYKOB

https://resh.edu.ru/subject/lesson/3787/start/197482/

61

[TonynpoBoAHUKH, UX
coOcTBEHHas U MpUMecHast
NpoBOIMMOCTh. CBOMCTBA P—
n-mepexoja.
[TonynpoBOAHUKOBBIE
MIPUOOPHI

bu6mmoreka [IOK https://m.edsoo.ru/ffOc84ae

62

DIJIEKTPUYECKUI TOK B
pacTBopax U paciuiaBax
ANIEKTPOJIUTOB.
DIEeKTpOIUTHYECKas
JUCCOLManus. DIEKTPOJIH3

bu6mmoreka IIOK https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUYECKHUI TOK B ra3ax.
CaMOCTOSTENLHBIN 1
HECaMOCTOSITEIbHBIN pa3psl.
Monnus. I1mazma

bubmuoteka [{OK https://m.edsoo.ru/ffOc84ae

64

DnexkTpudeckue npudopsl U
YCTPOMCTBA U UX
IIPAKTUYECKOE IPUMEHEHHUE.
[IpaBuia TeXHUKU

bubmuoTeka I{OK https://m.edsoo.ru/ffOc86fc



https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

0€e30I1aCHOCTH

65

O6o06maromuii ypok
«DNEKTPOIMHAMHKAY

bubnuoteka [{OK https://m.edsoo.ru/ffOc88be

66

KonTtposnsHas paboTa o teme
«DIIEeKTPOCTaTHKA.
ITocTOSIHHBIN 2IEKTPUYECKUN
TOK. TOKH B pa3iIMyHbIX
cpenax»

bubnuoteka [{OK https://m.edsoo.ru/ffOc8a8a

67

PesepBHBII ypoOK.
KonTponbnas pabora o teme
"OnekTpoauHaMuka'

bubnuoteka [{OK https://m.edsoo.ru/ff0c8c56

68

PesepBHBII ypoOK.
O6o0maromuii ypok 1Mo TeMam
10 kiacca

bubmmoreka IIOK https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOT'PAMME

68



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/IbHbIE
pecypchbl

IlocTostHHBIE MATHUTEL M UX
B3auMoJiciicTBHE. MaruuTHoe
nose. Bexrop marHuTHOM
WHAYKIUU. JIMHUY MarHUTHOM

WHIYKIINU

bubnuoteka [{OK https://m.edsoo.ru/ff0c9778

MarauTHO€E 1oJie MPOBOHUKA
¢ TokoM. OnBIT DpcTena.
Bsaumonelicteue
MPOBOJTHUKOB C TOKOM

bu6mmoreka IIOK https://m.edsoo.ru/ff0c98fe

JlaGopaTtopHnas pabota
«/3y4yeHne MarHuTHOTO TOJIS
KaTyIIKA C TOKOM»

bu6mmoreka LIOK https://m.edsoo.ru/ff0c98fe

JlelicTBME MarHUTHOTO IOJIS
Ha MMPOBOJIHUK C TOKOM. Cuiia
Awmriepa. JlabopaTopHas
pabora «MccnenoBanue
JEHCTBUSI MIOCTOSTHHOTO
MarHuTa Ha pamMKy ¢ TOKOM»

bubmuoteka [{OK https://m.edsoo.ru/ff0c9acO

JleficTBMEe MarHUTHOTO MOJIS
HA JIBUKYILYIOCS 3apsIKEHHYIO
yactuny. Cuna Jlopenua.
PaGora cunel Jlopenia

bubmuoteka I{OK https://m.edsoo.ru/ff0c9df4

aﬂeKTpOMarHI/ITHaH

https://resh.edu.ru/subject/lesson/4908/start/96375/



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://resh.edu.ru/subject/lesson/4908/start/96375/

naaykaus. [Totok BekTopa
MaruutHoM uHAykuuu. IC
UHIYKIHUU. 3aKOH
AIEKTPOMArHUTHOW MHTYKIIHH
®dapanes

JlabopaTtopHnas pabota
«HccnenoBanue sBICHUS
JIEKTPOMArHUTHOU
HHIYKIII

bubnuoteka [{OK https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBIEHNE
camouuaykuu. IJ1C
CaMOMHIYKIIMHU. DHEPIuUs
MAarHUTHOTO TOJIA KaTyIIKHU €
TOKOM. DJIEKTpOMarHMTHOE
rnoJjue

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

TexHuueckue yCcTpoicTBa U X
MIPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JICKTPOMAarHUTHI,
AJIEKTPOIBUTaTENb,
YCKOPUTENHN JIE€MEHTAPHBIX
YacTHUll, UHAYKIIMOHHAS TeUb

https://resh.edu.ru/subject/lesson/5902/start/8703/

10

O6o06maromuit ypok
«MarsurHoe 1oue.
DNeKTpOMarHuTHas
VHTyKIUS

bubnuoteka [{OK https://m.edsoo.ru/ffOcab82

11

KonTponsHas pabota o Teme
«MarauTHoe mnoJe.
DneKTpoMarHuTHas
VHTYKIUS

bubmuoreka I{OK https://m.edsoo.ru/ffOcad58



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://resh.edu.ru/subject/lesson/5902/start/8703/
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

12

CB0OOTHBIC MEXaHUYECKUE
Kosebanus. ['apMoHHUECKHe
KosieOaHus. YpaBHEHHE
TrapMOHUYECKHUX KOJICOaHUH.
[IpeBpatenue s3uepruu

bubnuoteka L{OK https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
Tepuoa MaJibIX KoJieOaHu i
rpy3a Ha HATH OT JUTHHBI HATH
¥ MacChl Tpy3a»

https://resh.edu.ru/subject/28/11/

14

KonebarenbHblit KOHTYP.
CBo0OOoIHBIE
AJIEKTPOMArHUTHBIC
KOJIEOaHUS B UIEAIbHOM
KoJIeOaTeIbHOM KOHTYDE.
AHaJIOTHUSI MEXTY
MeXaHUYECKHUMH H
AIEKTPOMArHUTHBIMU
KOJIe0aHUsIMU

bu6mmoreka [IOK https://m.edsoo.ru/ffOch820

15

®opmyna Tomcona. 3akoH
COXPAHEHHUs YHEPTUU B
ujearbHOM KoJieOaTeIbHOM
KOHType

bubnuoteka I{OK https://m.edsoo.ru/ffOch9c4

16

IIpencrasnenue o
3aTyXaroluX KoJaeOaHHusIX.
BbIHyXICHHBIE MEXaHUYECKHE
Kosebanus. Pezonanc.
BoinyxeHHBIE
JIEKTPOMAarHUTHBIE

bubnmuoteka [{OK https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0caf06
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

KoJicOaHus

17

IIepemeHHBIH TOK.
CunycouanbHbIN
MepEeMEHHBINA TOK. MOIIHOCTH
IIEPEMEHHOTI0 TOKA.
AMIUTUTYIHOE U
JIEACTBYIONIEE 3HAYEHUE CHIIbI
TOKa U HaIpsHKEHUS

bubnuoteka [{OK https://m.edsoo.ru/ffOcbd34

18

Tpancdopmatop.
[TIpousBoacTBO, Nepenaya u
oTpebJIeHNE AIEKTPUIECKOM
SHEPTUU

https://resh.edu.ru/subject/28/11/

19

YCTpoHCTBO M MPAKTUUECKOE
MIPUMEHEHHE AIIEKTPUIECKOTO
3BOHKa, FeHepaTopa
MEPEMEHHOTO TOKA, JIMHUN
aNeKTponepeaay

bu6mmoreka IIOK https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKHU TTPH
MIPOU3BOJICTBE
anektpolneprun. Kynerypa
WCIIOJIb30BaHUS
ANIEKTPOIHEPTHH B
MTOBCETHEBHOM JKU3HU

https://resh.edu.ru/subject/28/11/

21

MexaHn4ecKue BOJIHBI,
YCIIOBUS PaCTIPOCTPAHEHHSL.
[Tepuoa. CxopocTtb
pacmipocTpaHeHUs U ATHHA
BoJHbL. [lonepeunsie u
MIPOJIOJILHBIE BOJTHBI

bubmuoteka I{OK https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cbd34
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0cc324
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0cca54

22

3ByK. CKOpOCTH 3BYKa.
I'pomxocTs 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

bu6mmoreka LIOK https://m.edsoo.ru/ffOcccOc

23

ONeKTPOMarHUTHbBIE BOJIHBL,
HX CBOMCTBA U CKOPOCTb.
[IIxayia 31eKTpOMarHUTHBIX
BOJIH

bubnuoteka [{OK https://m.edsoo.ru/ffOccfe0

24

[IpuHUUIBI panOCBA3U U
TeneBuaeHusd. Passutue
CpeACTB cBsi3U. Pamnonokanms

https://resh.edu.ru/subject/28/11/

25

KouTtponsHas padora
«Komebanus 1 BOITHBI»

bubnuoteka [{OK https://m.edsoo.ru/ffOcc6f8

26

[Ipsimonuuelrinoe
pacrpocTpaHeHHE CBETa B
OJHOPOIHOM cpene. ToueuHblid
HMCTOYHMK cBeTa. JIyd cBeTa

bu6moreka IIOK https://m.edsoo.ru/ff0cd350

27

OTtpaxxeHue cBeTa. 3aKOHbI
OTpaXCHHsI CBETA.
[TocTpoenne n3oOpakeHui B
IJIOCKOM 3epKajie

bu6mmoreka IIOK https://m.edsoo.ru/ffOcd4e0

28

IIpenomnenue ceera. [lonmHoe
BHYTPEHHEE OTpPAXKEHUE.
IIpenenbHbIi yroi moJHOTo
BHYTPEHHETO OTPaXKEHUS

bubmuoteka I{OK https://m.edsoo.ru/ffOcd7f6

29

JlaGoparopHas paboTa
«M3mepeHune nokaszarens
MIPETOMIICHHUS CTEKIIa»

bubnmuoteka [{OK https://m.edsoo.ru/ffOcd67a

30

JIunsel. Iloctpoenue

bubmuoreka I{OK https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://resh.edu.ru/subject/28/11/
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

M300paXeHUil B INH3E.
®opmyJia TOHKOH JIMH3BL.
YBenuueHue JInH3bI

31

Jlaboparopnas paboTa
«HccnenoBanue CBOKMCTB
M300paKeHUH B JIMH3AX)

https://resh.edu.ru/subject/28/11/

32

Hucnepcus cBera. CosxHBIN

cocTaB Oenoro cBera. L[BeT.
JlabopaTtopHnast pabota
«Habmronenne nucrepcuu
CBETa»

https://resh.edu.ru/subject/lesson/3818/start/47999/

33

WuTtepdepennus crera.
Judpakuus ceta.
JudpakunoHnHas pemeTka

bu6mmoreka [IOK https://m.edsoo.ru/ffOced22

34

[TonnepedHOCTH CBETOBBIX
BoJH. [lonspuzanus cera

bub6mmoreka [IOK https://m.edsoo.ru/ffOcf02e

35

OnTuueckue mpuodOpsI U
yCTPOMCTBA U yCIOBUS UX
0€30MacHOTO MPUMEHEHUS

https://resh.edu.ru/subject/28/11/

36

['paHMIIBI MPUMEHUMOCTH
KJIACCHYECKON MEXaHHUKHU.
[TocTynatel cienunaibHOU
TEOPUU OTHOCUTEIBHOCTH

bubmuoreka I{OK https://m.edsoo.ru/ffOcf862

37

OTHOCHTENBHOCTh
OJJHOBPCMCHHOCTH.
3aMe,[[HeHI/Ie BpPEMCHHU U
COKpallCHUC TJINHbI

bubmuoteka I{OK https://m.edsoo.ru/ffOcfad2

38

DHeprusi 1 UMITYJIbC

bubmuoreka I{OK https://m.edsoo.ru/ffOcfc68



https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/lesson/3818/start/47999/
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

PENATUBUCTCKON YaCTHIIBI.
CBs13b Macchl ¢ SJHEPrUel 1
UMITYJIECOM. DHEPTHUs TIOKOS

39

KonTtponsnas pabora
«Onrtuka. OCHOBBI
CIELMAJIbHON TEOpUH
OTHOCUTEIILHOCTH»

bubnuoteka L{OK https://m.edsoo.ru/ffOcf6f0

40

®otonsl. ®opmyna ITnanka.
DHeprus U UMIynbC GpoToHa

bubnuoteka [{OK https://m.edsoo.ru/ffOcfel6

41

OTKpBITHE U UCCIIEIOBAHNE
dhoTtorddexra. OnbiTer A. I
CroneroBa

bubnuoteka [{OK https://m.edsoo.ru/ffOcffcd

42

3akonsl potorddexTa.
YpaBHeHue DUHIITEHA AJ1sI
dbotorddexra. «KpacHas
rparuiay Gororddexra

bu6mmoreka IIOK https://m.edsoo.ru/ff0d015e

43

JaBaenne cpera. OnbiTel I1. H.
JleOeneBa. XuMudeckoe
NEUCTBUE CBETA

bu6mmoreka LIOK https://m.edsoo.ru/ff0d04a6

44

TexHuuecKkre ycTpoucTBa U
MPAKTUYECKOE TIPUMCHEHUE:
(dhoToseMeHT, (HOTOIATIHK,
conHeyHast OaTtapes,
CBETOJIMOJ

https://resh.edu.ru/subject/28/11/

45

Pemienune 3ama4d no teme
«DIIeMEHThI KBAHTOBOM
OIITUKK

bubnmuoteka [{OK https://m.edsoo.ru/ff0d0302

46

Mogens atoma ToMcoHa.

bubmuoreka I{OK https://m.edsoo.ru/ff0d091a



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://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

OmnsiThl Pesepdopna mo
PACCESHMIO (-YaCTHII.
[InanerapHas Moaenb aroMa

47

[Tocrynater bopa

bubnuoteka L{OK https://m.edsoo.ru/ff0dOafa

48

W3nydeHne u norioneHue
(hOTOHOB MpHU TIEpeX0JIe aToMa
C OJIHOTO YPOBHSI DHEPTUU Ha
Ipyro. Buael ciekTpos

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

49

BosHOBBIE CBOMCTBA YaCcTHIL.
Bounnsl e bpoiiis.
KopnyckynsipHO-BOTHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHY)K/ICHHOE HU3JIy4CHHE

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

50

OTKpBITHE PATOAKTUBHOCTH.
Omnpiter Pe3epdopna mo
OTIPEJICIICHUIO COCTaBa
PalMOaKTHBHOTO M3ITyYCHHS

bu6mmoreka [IOK https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-,
raMma-u3rydeHus. Biausaue
PaIMOaKTUBHOCTH HA KHUBBIC
OpraHU3MbI

https://resh.edu.ru/subject/lesson/3889/start/290391/

52

OTkpbITHE IPOTOHA U
HelfTpona. M3oTomnel. Anbga-
pacnan. DIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmnal.
I'amma-usnydenue

bubnmuoteka [{OK https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3U HyKJIOHOB B
anpe. SlnepHsle peakuuu.
SnepHbI peakTop.

bubmuoteka I{OK https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://resh.edu.ru/subject/lesson/3889/start/290391/
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

[Ipo6nembl, TEPCIIEKTUBEI,
9KOJIOTMYECKUE ACTICKTHI
SIIEPHOM DHEPTETUKH

54

DNeMEHTapHbIE YaCTUIIBI.
OTKpbITHE IO3UTPOHA.
MeTtoapl HaOTIOACHUS U
pEerucTpaIyu dIeMEeHTaPHBIX
yactull. Kpyrmisiii cron
«DyH1amMeHTAIbHbIE
B3anMoiecTeud. EnuHCTBO
(bM3UYIECKO KapTUHBI MUPa»

bubnuoteka [{OK https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3nHoro nebda.
Co3sBes3nus, sipKue 3BE31bI,
IUTAHETHI, KX BUIUMOEC
newxkenne. CorHeyHas
cHcTEeMa

https://resh.edu.ru/subject/lesson/3918/start/48521/

56

Counnne. CotHeunas
aKTUBHOCTL. ICTOUHHK
sHeprun CoJiHIIA U 3BE3]T

https://resh.edu.ru/subject/lesson/5910/start/280701/

57

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3 /bl
TJIaBHOM
MOCJIEI0BATEIbHOCTH.
BuyrpenHnee ctpoeHue 3BE3 .
CoBpemeHHbIE NPECTaBICHUS
0 NPOUCXOKICHUH U
sBosroniuu CosHIa U 3BE3]

https://resh.edu.ru/subject/lesson/5910/start/280701/

58

Mneunsiii [1yrs — Hama
T'amakTuka. Ilonoxenue u

https://resh.edu.ru/subject/lesson/4935/start/290420/



https://m.edsoo.ru/ff0d0e38
https://resh.edu.ru/subject/lesson/3918/start/48521/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/4935/start/290420/

nBrokenne CoJiHia B
TI'amaktuke. I'anakTuku.
UYépuble OpIphI B AApAX
raJIaKTHK

59

Bcenennas. Pa3beranue
ranakTuk. Teopust bosbmoro
B3pbIBa. PenmkToBoe
n3nydeHue. MeraranakTuka

https://resh.edu.ru/subject/28/11/

60

Hepemennsie npoOnembl
aCTPOHOMHHU

https://resh.edu.ru/subject/28/11/

61

KouTtponsHas paborta
«ONeMEHTBI aCTPOHOMUH U
acTpOPU3UKNY

https://resh.edu.ru/subject/28/11/

62

O6o06matromuii ypok. Poib
(bM3UKHM 1 ACTPOHOMHH B
SKOHOMMYECKOH,
TEXHOJIOTHYECKOH,
COLIMAJILHOM U dTUYECKOU
chepax nesaTeIbHOCTH
YyeaoBeKa

https://resh.edu.ru/subject/28/11/

63

O6o6maromuit ypok. Ponb u
MeCTO (PU3UKU U aCTPOHOMUHU
B COBPEMEHHOW HAay4yHOU
KapTHHE MHpa

https://resh.edu.ru/subject/28/11/

64

O6o6maromuit ypok. Posb
¢bu3nyeckoit Teopun B
(dbopmupoBaHun
npeacTaBiIeHu 0 Pu3ndeckoi
KapTUHE MHUpa

https://resh.edu.ru/subject/28/11/



https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/

65

O6o06maromuii ypok. Mecto
(bu3nYeCcKoi KapTUHBI MHUpA B
00I1eM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUI O IPUPOJIE

https://resh.edu.ru/subject/28/11/

66

PesepBHbIil ypok. MarautHoe
noJjie. DIeKTpOMarHuTHas
WUHIYKINS

https://resh.edu.ru/subject/28/11/

67

PesepBHblit ypok. OnTuka.
OcHOBBI cnienuanbHOM Teopun
OTHOCHTEIIEHOCTH

https://resh.edu.ru/subject/28/11/

68

Pesepnsiii ypok. KBantoBas
(dbusuka. DIeMEHTHI
ACTPOHOMHUH U acTPOPU3UKHU

bu6mmoreka IIOK https://m.edsoo.ru/ff0d1784

OBIIEE KOJIJMYECTBO YACOB
I10 ITIPOTPAMME

68



https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

» dusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [lapdentreBoit H.A., AkuinonepHoe obmectBo «M3aaTenbcTBO
«IIpocBemenue»

» dusuka, 11 kinace/ Mskumies I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakimueit [laphentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

» dusuka, 10 kimace/ Mskumies I'.51., Byxosues b.b., Corckuii H.H. mox
penakmueit [laphentreBoit H.A., AkiinonepHoe obmectBo «M3aaTenbcTBO
«IIpocBemenue»

» ®usuka, 11 kimace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [lapdentreBoit H.A., AkiinonepHoe obmectBo «M3aaTenbcTBO
«IIpocBemenue»

®dwusuka. 3agaunnk, 10-11 kmaccsl/ PeivkeBuy A.IL., M.: "JIpoda"

Co6opnuk 3anad no ¢usmke, 10-11 xmace/ Mockokuna E.I'., Bonkos B.A.,

M.: "BAKO"

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChHI CETU

HUHTEPHET



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/

https://uchi.ru/
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