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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yu€roMm ¢enepaqbHOM paboyell HporpaMMbl BOCHUTaHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeiabHbIe MPOrPAMMBI, a TAKXKE C YYETOM METOJUYECKUX PEKOMEHIAIU
no  peanu3alM  00pa3OBaTENIbHBIX  MPOTPaMM  €CTECTBEHHOHAy4YHOH U
TEXHOJOTMYECKOM  HampaBlieHHOCTEH 1o  (uU3MKe ¢  HCIHOJb30BaHUEM
o0opyaoBaHus 1ieHTpa «Touka pocTay.

Copnepxanue mnporpaMMmbl MO (U3MKE HaMpaBieHO Ha (opMupoBaHUe
€CTECTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
o0ydyeHuu ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEITEIHHOCTHOTO
nonxona. Ilporpamma mo ¢wusuke coorBerctByeT TpeboBanusiMm ®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YYHUTHIBAET HEOOXOJUMOCTh peaju3alrdd MEXIPEIMETHBIX
CBsi3e (U3MKM C €CTeCTBEHHO-HAy4YHbIMH Y4e€OHBIMM npeaMeTamu. B Heil
OIIPENIETISAIOTCS OCHOBHBIE LIEJIM M3Y4YeHUs (PU3UKU Ha YPOBHE CPEJHEro OOIIEro
o0pa30BaHus, IJIAHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3MKH: JIUYHOCTHBIE,
MeTanpeAMETHbIE, IpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usuke BKIHOYAET:

e [IUJTAHUPYEMBIE PE3YyJIbTaThl OCBOEHUS Kypca (U3UMKU Ha 0a30BOM YypOBHE, B

TOM YHCJIE IPEAMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e coZiepkaHue yueObHoro npeameta «@u3nka» 1o rojaM o0yyeHHUs..

dusrka Kak Hayka o HaumOosee OOIIMX 3aKOHAX IPHUPOJBI, BBICTyIAas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHU 00 okpykaromeMm Mupe. IIKoapHBIN Kype GUBHKH — CHCTEMOOOpa3yOmuii
11 €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeXKaT B OCHOBE IIPOIICCCOB M SBJICHHH, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
bu3mdeckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
IpUMEHeHUe  (U3MYECKUX 3HAHUM  ONpenessieT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHONOTMH B cdepe DSHEPreTHUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MATEpHAIOB C 3aJaHHBIMH CBOMCTBAMU WU JPYTHX.
W3yuyenne (QU3MKM BHOCUT OCHOBHOW BKJaa B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAy4YHbII METOJI TO3HAHUS [IPU BBINIOJHEHUH UMH YYE€OHBIX UCCIEA0BAHUIA.



B ocHOBy kypca ¢(usuku s ypoBHS CpedHEro ooOmero ooOpa3zoBaHUS
MOJIOKEH pA HUACH, KOTOpble MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MOCTPOECHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUYAET KaK
BOIIPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(dopMuUpoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanmzanusi TpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HAayKH, OCMBICIIEHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti nanpaenennocmu. Kypc ¢Guzuku mpenamnoiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJOTHYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcsi TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTHYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKHM M TEXHOJOTHH, a TakkKe 00CYXKICHHUS
po0JIeM palOHAIBHOTO MPUPOIOTOIB30BAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OoOIIero
oOpa3oBaHus SBJISIOTCA (u3HUeckue Teopuu ((PopMUpPOBAHUE MPEACTABICHUHA O
CTPYKTYpE MOCTPOCHUSI (PU3NUECKON TeopUu, poiau (HyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX MPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-AESITENbHOCTHBIN MOAX0 B Kypce (PU3UKU peau3yeTcsl Mpexse
BCEro 3a CYET OpPraHu3allid SKCIEPUMEHTAIBHOM AESITENbHOCTH 00YyYaromuXcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKHM — 3TO HCIOJB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OpAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObEeIMHEHBI B OOMIWN CIHUCOK YYCHUUYSCKHX
MpaKTUYECKUX padoT. BeiaeneHne B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
MPOBOJAMMBIX JUISI KOHTPOJSL W OIEHKH, OCYIIECTBJISETCA Y4YaCTHUKAMU
00pa30BaTeIBHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IUJIaHUPOBAHUS U
ocHamleHuss kaOuHeta ¢u3uku. [lpu sTOoM oOecneumBaeTcs OBIIAJICHUE
OOy4JarOMMMHCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE HM3MEPEHUS, HWCCIICIOBAHUS
3aBUCUMOCTEH (U3UYECKUX BEJIUYMH U TIOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.



Bonpimoe BHWMaHHWE yOENSETCS PEHICHUIO PAcYETHBIX M KauyeCTBEHHBIX
3agayu. I[lpu sToM 11st pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3a7add C SBHO
3ajaHHON (PU3MUECKO MOJIETIbIO, TIO3BOJSIONINE TPUMEHSATh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaK U MHTETPUPYS 3HAHUS W3
pa3HbIX pasnesoB. JlJig KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBISIFOTCS 3a/IaHUS Ha
O0OBsSICHEHHE TIPOTECKaHWS (PU3MYECKHX SBICHUH W TIPOIECCOB B OKPYKAIOIICH
KHU3HU, TpeOyromue BbIOOpa (HU3MUECKOW MOJENU IS CUTyalldd TPAKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOeCledYeHnto y4eOHOro Tmporecca 0a30BbIi ypOBEHb Kypca
bU3MKHM HA YPOBHE CPEIHETO 00IIEro 00pa3oBaHuUs JOJKEH U3ydaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHeTe (QU3UKH TOJDKHO OBITH
HeoOxoauMoe JlabopatopHOe OOOpYIOBaHWE Il BBIMIOJHEHMS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JACMOHCTPAIMOHHOE
o0opy10BaHUE.

JlemoHCcTpanmonHoe o0OopynoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUMCICHHBIX B TMporpaMMme Mo (U3MKE KIIOYEBBIX JEMOHCTPALMM IS
UCCJICIOBAHUS  U3Y4YaeMbIX SIBJICHHMM M  TPOLECCOB, OMIHUPUYECKUX H
(dbyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpyaOBaHUE [JIsi YYCHHYECKUX MPAKTUYECKUX padoT
dbopMupyetcsi B BUie TEMaTHYECKUX KOMIUIEKTOB M 00O€CIeunBaeTCs B pacyéTe
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYIOBAHMS JOJKHBI OBITh TOCTPOSHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJIE TU(POBBIX TaOOpaTOPHUH.

OCHOBHBIMH TIETISIMH U3y4eHUS (PU3UKH B 0011eM 00pa30BaHUU SBIISIOTCS:

e popMupoBaHHEe WHTEpeca M CTPEMJICHUS OOYyYalomUXCS K HAYYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE WX HWHTEJUICEKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e PA3BHUTHE TMPEJCTABICHUI O HAYyYHOM METOJI€ MO3HAHWUS W (POpMUPOBAHHE
MCCJIEIOBATEIHCKOTO OTHOMIEHUS K OKPY)KAIOIITUM SIBIICHUSIM;

 hopMuUpOBaHKE HAYYHOTO MHUPOBO33PCHUS KaK PE3yJIbTaTa M3Y4YEHUS OCHOB
CTpOEHUS MaTepuH U PyHTAMEHTAIbHBIX 3aKOHOB (DU3UKH;

e popMupoBaHre yMEHUH  OOBSICHATH SIBICHHS C  HMCIOJB30BAaHHUEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e hopMupoBaHHE TpPENCTAaBICHUNW O PONU (DU3UKH I Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH.



JlocTrkeHue 3TUX Leneld 00ecrneurnBaeTcs PeleHueM CIeAYIOIUX 3a7a4 B
npoliiecce u3yueHus Kypca GU3MKU Ha YPOBHE CpeIHEro 00111ero o0pa3oBaHus:

e IPUOOPETEHNE CUCTEMBI 3HAHUI 00 00IMX (HU3UUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSAX, BKIIOYAsl MEXAHHUKY, MOJEKYISIPHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKH;

e popMupOBaHME yMEHMIl NPUMEHATh TEOPETUYECKUE 3HAHUA IS
oObsiICHEHUS (PU3MYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

¢ OCBOCHHE CIOCOOOB PpEIICHMsS Ppa3IMYHbIX 3aJad C SBHO 3aJaHHOU
¢usznueckol Monenbo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSITEIbHOE
co3gaHue GuU3NUeCcKOrl MOJEIIH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e IOHUMaHUE (PUINYECKUX OCHOB M TNPHUHIIMIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

¢ OBJIQJICHHE METOJIaMH CaMOCTOSTEIBHOTO IUJIAHUPOBAHUS U TMPOBEICHUS
Gu3MUecKUX HKCIEPUMEHTOB, aHaIM3a M HUHTEPHpeTaul HUHPOpMalNH,
OTIpeJIENICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3/IaHME YCIOBUN JIS Pa3BUTHS YMEHHMU NMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIETro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kitacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemslii B mporpamMme 1o (¢U3MKE TMepeyeHb Ja0OpPaTOPHBIX M
NPAKTHYECKUX pabOT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€TAeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX PAOOT W OMBITOB C YYETOM HMHAMBHUAYATBHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DOKCHEpUMEHT B (PUBHKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOUN ACATEIBHOCTHU JIFOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aABuMxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cuctema otcuéra. Tpaekropus.

[lepemernienne, CKOpocTb (CpelHss CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOPEHUE MaTepUaIbHON TOYKH, MX MPOEKIMH HAa OCH CHUCTEMBI KOOpPIHMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOpPEHHs, NyTH U NEepeMEUICHUs
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MAaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u gactota oOpamieHus. LleHTpocTpeMHuTENbHOE YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>KEHUE CHAPSI0B, LIENTHBIE U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu (¢ ucnmoJib30BanneM o0opynosanus «Touka pocray)

Mogenbp cucTeMsbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapAKTEPHUCTHUK
JIBHDKCHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MMPOCTPAHCTBE.



HaGmionenue paBukeHusl Teia, OPOIIEHHOrO TMOJA YIiIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHus cBOOOHOTO MaICHHUS.

HanpagneHnne ckopocTy Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHnrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONJACHHBIMM TEIOM 3a
MOCJIEIOBATEIILHBIE pPAaBHbIC MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yyeHune nBUKEHMS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['amumnes.  IlepBeii  3axkoH  HproroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHON TOuku. TpeTuii 3akoH HproTOHA 1151 MatepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJBKEHUS U cujia TpeHus nokos. Koadduuuent tpenus.
Cuita conpoTUBIIEHUS NPU IBH)KEHUU Teja B KUIKOCTU WJIU ra3e.

[TocTynarenpHOE M BpaniaTeabHOE JBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT cCuibl OTHOCUTENBHO OcH BpauleHus. llnedo cuibl. YcioBus
paBHOBECHS TBEPJIOTO TENA.

TexHudyeckue ycTpoWCTBA M MPAKTUUYECKOE IPUMEHEHHUE: IOJUIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu (¢ ucnoab3oBaHueM ooopyaoBanus «Touka pocra»)

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.
CpaBHEHME CHJI TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS .
VYcnoBus paBHOBeCHs TBEPAOTro Tena. Buasl paBHOBECHSI.
Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX B MPYXUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

HccnenoBanue yclioBUM pPaBHOBECHUS TBEPAOrO TENa, HMEIOMIETO OCh
BpalleHUs.

Tema 3. 3axonbl coXpanenus 6 MexaHuke

NMnynbee MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpHAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYJbca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE NBMXEHUE.

Pabota cunbl. MOIIHOCTE CHJIBI.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas DHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nedopMUpoBaHHONW  TpYyKuHBL.  [loTeHIManpHass dSHeprust Tena  BOJIW3HU
NOBEPXHOCTH 3E€MJIU.

[loTeHuuanbHple W HEMOTEHIMANbHBIE  CUJbl.  CBsA3b  pabOTHI
HEMOTEHIIMAIbHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUHU.

Yrupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckure ycTpONCTBa M MPAKTUYECKOE MPUMEHEHHE: BOAOMET, KOMED,
NPYXUHHBIN MMUCTOJET, IBUKEHUE PaKeT.

Jlemoncmpayuu (¢ ucnoJb3oBanueM ooopynoBanus «Touka pocTay)

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.
Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

(c ucnosib3oBanueM odopynoBanus «Touka pocTay)

N3yyenue abCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MAasgTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO JKI'yTa.

Pazgea 3. MouiekyasipHasi pu3uKa ¥ TepMOAUHAMH KA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHbIE TIOJIOKEHUS MOJEKYISIPHO-KMHETUYECKON TEOPUHU U HX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmxeHue. uddys3us. Xapakrep ABUKEHUS W
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Ta30B, >XUIKOCTEH U



TBEPABIX TEJN U OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepsl Mosiekyl. KonmnmuectBo Benectna. [loctosHnass ABorajpo.

TemmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana remmneparyp
Llenbcns.

Mopgens  upeampHOoro rasza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETHUYECKOW TEOpHHM HAeaJbHOro raza. AOCONIOTHas TeMmIepaTrypa Kak Mepa
CpeAHEN KWHETWYECKOM HHEpPruM TEIUIOBOrO IBWKEHMS dvactull raza. Illkana
temrniepatyp KenbBuHa. ['a30oBeie 3aKkoHbl. YpaBHeHue MeHneneeBa—Kianeipona.
3akoH JlampToHa. M30mponecchl B UAEAIBHOM ra3e ¢ NOCTOSHHBIM KOJIWYECTBOM
BenlecTBa. ['paduueckoe mnpencTaBIeHUE H30MPOILIECCOB: H30TEpMa, H30X0pa,
u3obapa.

TexHuueckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
O6apomeTp.

Llemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JMCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COEIUHEHHUIA.

OnbiThl 10 MU PY3UHN )KUIAKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO ABUKECHUS.

Mopaens onbita HTepHa.

OneITsl, JOKa3bIBAIOIIHE CYILIECTBOBAaHHE MEXMOJIEKYJISIPHOTO
B3aMMO/JICHCTBHSI.

Mopeinb, HILTIOCTpUPYIOIIAsl IPUPOLY JABJICHMS ra3a Ha CTEHKHU COCYAA.

OneIThl, WIIIOCTPUPYIOIIME YPABHEHUE COCTOSHHS HJICAJbHOIO Trasa,
U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

(c ucnosib3oBanueM odopynoBanusi «Touka pocray)

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

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoOuUHaAMUKU

TepMoauHamuueckas cucTeMa. BHYTpEeHHssI 3HEPrus TEPMOJUHAMUYECKOU
CUCTEMBI U criocoObl e€ n3MeHeHus. KonnuectBo TemioTsl U padbora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HJEalbHOrO0  Tra3a.  Buasl  Temionepenayu:
TEMJIONPOBOHOCTh, KOHBEKIIMS, U3TyUEHUE. Y IeabHas TEIJIOEMKOCTh BEIECTBA.
KonnuecTBo TEMmIoTh Npu TEIUIONepeaaye.

[lonsiTue 00 anuabatHOM mponecce. llepBbiii 3aKOH TEPMOIUHAMUKHU.
[IpumeneHnue mepBOro 3akOHa TEPMOAMHAMHUKHU K u3ompoueccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.



Bropoii 3akoH TepmoarHamMuku. HeobpaTuMocTh mpoLeccoB B MPUPO/IE.

TemmoBble  mammHbl.  [IpyHUOMOBI  OEUCTBUA — TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi >Hepruv B TEIIOBbIX MamuHax. KoadduuueHt monae3Horo
nevictBus TeroBod MamwuHbl. [lukn KapHo u ero kosdduuueHT mnosie3HOro
JEUCTBUS. DKOJOTUYECKHUE MPOOJIEMBbI TETNTIOIHEPTETUKH.

TexHudyeckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: JBHUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJUIBbHUK, KOHIULIHOHED.

Llemoncmpayuu (¢ MCoJIb30BaHUEeM 000pyaoBanus «Touka pocta»)

N3meneHne BHYTpEHHEW JHEPruM Tejia IMPU COBEPIICHUH PaOOTHI: BBUICT
npoOKku M3 OYTBUIKM TOJ] JEHUCTBHEM CXATOTO BO3/]yXa, HarpeBaHue 3dupa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOAEMOHCTpAITus).

N3meneHnne BHyTpeHHEN SHEPTHUH (TeMIIEpaTyphl) Tejla MpU TEIIonepeiaye.

OnpiIT 1Mo ananabaTHOMY pACHIMPEHHIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOWHBI, IBUTATENIS BHYTPEHHETO CTOpPaHusl, PEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

(c ucnosib3oBanueM odopynoBanus «Touka pocray)

N3mepenue yaenbHOl TEIIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. DPazoevie nepexoonl

[Napoobpa3oBanue u koHaeHcauusa. Vcnapenue u kunenue. AOCONIOTHAS |
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellmeHHbI map. YaenbHas TEIioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHHUS.

Teépnoe teno. Kpucrammmiyeckue u amopdHbie Tea. AHU30TPOIHS CBOMCTB
kpuctauioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3anus. Y nenpHas Teruiora miasneHus. Cyomumanus.

YpaBHeHHE TEMIOBOI0 OanaHca.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE NPUMEHEHHE. TUTPOMETP U
[ICUXPOMETP, KATIOPUMETP, TEXHOJIOTUH IOJYYEHUsSI COBPEMEHHBIX MAaTEpPUAJIOB, B
TOM YHCJIE HAHOMAaTEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu (¢ ucnmoJib30BanneM o0opynosanus «Touka pocray)

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenuve npv noHW>KEHHOM J1aBJICHUHU.

Crioco0bI u3MepeHus BIaXXHOCTH.

HaGntonenne HarpeBaHus U MIaBJIeHUs] KPUCTAUIMYECKOTO BEIIECTBA.
JleMOHCTpanus KpucTaJlIoB.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi



(c ucmosib3oBanuem odopyaoBanus «Touka pocray)
N3mepenne 0THOCUTENBPHOM BIAKHOCTH BO3yXa.

Paznen 4. JiaekTpoguHaMHuKa

Tema 1. dnekmpocmamuxa

OnekTpu3auus Ten. OJEKTpUYEeCKHi 3apsan. J(Ba Buaa 3IEKTPUYECKHX
3apsaaoB. [IpOoBOAHUKM, OUAIEKTPUKU W TOJYNPOBOJHUKU. 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsia.

B3anmopeiictBue 3apsaoB. 3akoH Kynona. ToueuyHsblil aneKTpruyecKuil 3apsi.
Onektpuueckoe mnoisie. Hanpsixk€HHOCTh  anekrpuueckoro mnojd. [Ipuniun
CYyHEPIO3UIUH BJIECKTPUUYECKUX MOoJieh. JIMHMU HANpsyKEHHOCTU AIEKTPUYECKOTO
noJIsl.

Pabora cumnm  osmekrpocratmueckoro  moissa.  Ilotenmuman.  PasnocThb
noTeHuranoB. I[IpOBOJIHUKM W JHUAJIEKTPUKKA B IJIEKTPOCTATUYECKOM IIOJE.
JlvsnekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJEHCATOPA.
DHeprus 3apsiKEHHOr0 KOHJIeHCATOpa.

TexHuueckne yCTpOICTBA M MPAKTUUYECKOE IPUMEHEHHE: 3IIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTaTHYECKas 3allluTa, 3a3€MJICHHE BJIEKTPONPHUOOpPOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN alapat, CTPYWUHBIN IPUHTEDP.

Ilemoncmpayuu

YCTpOMCTBO ¥ MPUHLIMIT JIEUCTBUS JIEKTPOMETPA.

B3aumonenicTBre Ha3JIEKTPU30BaHHBIX TEIL.

DIEKTPUUECKOE T10JIE 3apsIKEHHBIX TElL.

[IpoBOAHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAau
IJIACTHH, PACCTOSHUS MEXKAY HUMU U TU3JIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, 1abopamoprbie pabomol

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtii anekmpuyeckuii mox. Toxu 6 paziuunlx cpeoax

DNEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAaHUSA BJIEKTPUUECKOTO TOKA.
Ucrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsixenue. 3akon OMa 7151 ydacTKa LEnu.

DJIEKTPUYECKOE CONPOTUBIICHUE. Y IEIbHOE CONPOTUBICHUE BEHIECCTBA.
[TocnenoBaTenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.



Pabora oanexkTpuueckoro Toka. 3akoH Jlxoyms—Jlenuna. MomiHOCTb
AIEKTPUYECKOTO TOKA.

ONEKTpOABWKYIIAs CWJIAa U BHYTPEHHEE COINPOTUBJIECHUE HMCTOYHHKA TOKA.
3akon Oma /1715 TOJIHOM (3aMKHYTOM) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

ONEeKTpOHHAasi ~ NPOBOJAMMOCTb  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMIepaTypbl. CBEPXIPOBOAUMOCTb.

DIEKTpUYECKU TOK B BaKyyMe. CBONCTBA EKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTb
noJynpoBoAHUKOB. CBolicTBa p—N-nepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKMid TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJUTOB.
DIEKTPOIUTUYECKAS AUCCOLMALNA. DIEKTPOIIN3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITEIBbHBIM M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuueckue yCTpOWCTBA M NPAKTHUYECKOE IPHUMEHEHUE: aMIepMETp,
BOJIbTMETP, pEOCTaT, HWCTOYHHUKH TOKA, OJJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIEKTPOOCBETUTENbHbIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN TNO/, TaIbBAaHUKA.

Jemoncmpayuu (¢ ACNOJIb30BaHUeM 000pyaoBaHusA «Touka pocray)

N3mepenue cuiibl TOKa U HaIpsKEHHUS.

3aBUCUMOCTh COINPOTHUBIIEHUS LWIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepuaa.

CmemaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wu3MepeHHue BIEKTPOJABUXKYIIEH Ccuibl. KopoTkoe 3aMbIkaHue
rajbBaHUYECKOTO JIIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psaa 1 MpOBOAUMOCTh BO3/1yXa.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

(c ucmosib30Banuem obopynoBanus «Touka pocray)

N3ydeHne cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 30eKTpOJABIKYILIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHEIrO
CONPOTHUBIICHHUS.

Hab6monenne snekTpoaunsa.

MexknpeaMeTHbIe CBA3H

Nsydenune kypca ¢uzuku 0a3zoBoro ypoBHs B 10 kimacce OCyIIECTBIISIETCS C
Y4ETOM COJAEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMu MaTEMaTHKH,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOIOTHUH.



Meorcnpeomemnvle nonwsimusi, CBI3aHHBIE C M3YYEHHEM METOAOB HAay4YHOIO
MO3HAHUsA: SIBJICHUE, HAay4HbId (akT, runores3a, (hU3MUECKas BEIMYMHA, 3aKOH,
Teopus, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuka: peumieHue CHUCTEMbl YypaBHEHMH, JHHEWHas QyHKUuS,
napabona, runepOona, ux rpadukd U CBOMCTBA, TPUTOHOMETPUUECKHE (DYHKIIMU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MIPOCKLNH HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: Mmexannueckoe NBMXEHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEIUIOOOMEH UBBIX OPraHU3MOB (BHJIbI TEIUIONEpEauH, TEIIOBOE PaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApPHAs Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TEJN, XUIAKOCTEU H
ra3oB, JJIEKTPUYECKHE CBOKWCTBA METAJJIOB, AJIEKTPOJUTHYECKAs JTUCCOLMALIMS,
rajibBaHUKa.

l'eoepaghus: BTaxXHOCTH BO311yXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE IBW)XCHHI C HCIIOJIB30BAHUEM MEXAHH3MOB,
y4€T TpPEHHUS] B TEXHUKE, IOJUIMIIHUKM, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W JpYyrue), ABUTATENb BHYTPEHHETO
cropanusi, maposasi TypOuHa, OBITOBOM XOJOJIUIBHUK, KOHIUIIUOHEDP, TEXHOIOTUH
IIOJIy4CHUSI COBPEMEHHBIX MATEPHAJIOB, B TOM YHCIE HAaHOMAaTEpPUaJIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTATHYECKasi 3alluTa, 3a3€MJICHUE 3JIEKTPOIPHOOPOB,
KCEPOKC, CTPYUHBIN IIPUHTED, 3JIEKTPOHATPEBATEIIbHBIC npuOopHl,
AIEKTPOOCBETUTENbHBIC TPUOOPHI, TAIbBAHUKA.

11 KIJACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Macnummnoe none. I1eKMpPOMACHUMHAA UHOYKUUA

[TocTtostHHblE ~ MarHuThl.  B3amMonaencTBHE  IMOCTOSSHHBIX ~ MarHWTOB.
MarautHoe mone. Bekrop MarmuTHOM uHAykKuuu. [lpuHuun cynepno3unuu
MarHuTHBIX noJyied. JInHMM MarHuTHOM WHAYKIMU. KapThHa JWHWUNA MarHUTHOMN
WHAYKIMH MOJISI IOCTOSTHHBIX MarHUTOB.

MarauTHoe T1I07€ TPOBOAHHMKA C TOKOM. KapTuHa JMHMHA WHIYKIUH
MarHuTHOTO TOJA JJIMHHOTO MNPSMOTO MPOBOJHHUKA W 3aMKHYTOIO KOJIBLIEBOTO
MPOBOJIHUKA, KaTYIIKK ¢ TokOM. OnbIT IpcTena. BzaumoaeicTBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HampaBJICHHUE.

Cuna Jlopenua, €€ Moaysib U HanpasiaeHUe. JIBHKeHHE 3apsHKEHHOM YaCTUIIBI
B OJTHOPOJHOM MarHUTHOM moJjie. PaGoTa cuibl Jlopenna.



SIBiieHne  BJIEKTPOMAarHUTHOM UHAYKUMU. IIoTOK BekTOpa MarHUTHOU
MHIAYKIMHU. OJIEKTPOABWXKYIIAs CWJIA HWHAYKOUH. 3aKOH JJIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe nsnexkrpuueckoe mosie. OJIEKTPOABUXKYIIAs CUJIa WHIYKIUUA B
IIPOBOJTHUKE, IBMXKYILIEMCS ITOCTYNATENIBHO B OJHOPOAHOM MarHUTHOM IIOJIE.

ITpasuno Jlenua.

NHnykTuBHOCTE.  SIBIEHHME CaMOMHAYKUMH. OJIEKTPOABWKYLIAs CHIIA
CaMOMHIYKIIHMH.

OHeprusi MAarHUTHOTO TOJISL KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne YCTpONCTBA M NPAKTUYECKOE MNPHUMEHEHUE: IIOCTOSHHBIC
MAarHuThbl, JJEKTPOMArHUThI, JJEKTPOJBUIATENb, YCKOPUTENIU DSJIEMEHTAPHBIX
YacCTUL, MHAYKIIMOHHAS NEYb.

Jemoncmpayuu (¢ ACNOJIB30BaHUeM 000pyaoBaHuA «Touka pocra»)

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIUA MarHUTHOTO TIOJISI.

B3aumopelicTBre IByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

HenictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE AIEKTPOMArHUTHOW UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD DJICKTPOABIKYILEH CHUJIBI MHIYKIIMM OT CKOPOCTH W3MEHEHUS
MarHUTHOTI'O ITOTOKA.

SIBieHre CaMOMHIYKIIHH.

Vuenuueckuii sxcnepumenm, 1abopamopruvle pabomol

(c ucnosib3oBanueM odopynoBanusi «Touka pocray)

I/I3yquI/Ie MAravuTHOI'O II0JIA KaTYHIKH C TOKOM.
HCCHGI{OB&HI/IC ,Z[CﬁCTBH?I IMIOCTOAHHOI'O MariuTa Ha paMKy C TOKOM.
HCCHGI{OB&HI/IC SABJICHUA BHGKTpOMaFHHTHOﬁ HMHAYKIHUH.

Paznen 5. KoneOanusi U BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazHuUmHble KoJ1€0aHus
Konebarenbnass  cuctema.  CBOOOIHBIE  MEXaHWYECKHE  KOieOaHMS.
INapmonmnyeckue konebanus. [lepuon, wacrtora, amrumtyna u ($aza KoieOaHUH.
[IpyxvHHBIN MasATHUK. MareMaTH4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHX
konebanuid. [IpeBpailieHrie HEPruu Mpyu rapMOHUYECKUX KOJICOAHUSX.



Konebarenpubiit koHTYp. CBOOOAHBIC 3JIEKTPOMArHUTHBIE KOJICOAHUS B
UJEeaNbHOM KOJEOATeNbHOM KOHType. AHAJIOTUs MEXIYy MEXaHUYECKUMH H
ANEKTPOMarHuTHeIMH KojeOanusimu. @Dopmyna Tomcona. 3akoH COXpaHEHHS
SHEPrUU B UJEATBHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBiieHne o 3aTyxarolUX KojieOaHUsAX. BbIHYKIE€HHbIE MEXaHUYECKHE
KoseOanus. Pezonanc. BeiHyXA€HHbIE 371€KTPOMATrHUTHBIE KOJIEOAHUS.

Ilepemennblii  TOK. CHHYCOMIANBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYAHOE W JEWCTBYIOIIEE 3HAUYEHHWE CHIIbl TOKA M
HANPSHKEHMS.

Tpancdopmatop. [IpousBoacTBo, nepenada U NOTPeOICHUE ANEKTPUUECKOU
SHEPrur. DKOJOTUYECKUE PUCKH MPHU MPOU3BOJACTBE 3JeKTpodHepruu. Kynbrypa
UCIOJIb30BAHMS DJIEKTPOIHEPTUU B MMOBCEHEBHOM KU3HU.

TexHuuyeckre yCTpoicTBa M MNPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPUUECKHI
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JJMHUH JIEKTporepe1ay.

Llemoncmpayuu

(c ucmosib3oBanuem odbopynoBanus «Touka pocray)

UccnenoBanne mnapaMeTpoB Kojie0aTeIbHONW CHCTEMBI (MPYXUHHBIA WA
MaTeMaTUYECKUN MasiTHUK).

HaGmronenue 3aTyxaromux KojaeOaHuH.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOaAHUH.

Ha6monenue pesonanca.

CB0OOIHBIE JIEKTPOMATHUTHBIE KOJICOAHMSI.

OcuuuiorpaMMsbl (3aBUCUMOCTH CUJIbI TOKA W HaNpsKEHUSI OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJICOaHUIA.

Pe3oHaHc mnpu TOCHEIOBATEIILHOM COEAMHEHUU PE3UCTOpPA, KaTYIIKU
WHJYKTUBHOCTH U KOHJIEHCATOPA.

Mojenb TUHUY 3JIEKTpOIepeaadHn.

Vuenuueckuil sxcnepumenm, 1abopamophsie pabomwi

(c ucmosib30Banuem obopynoBanus «Touka pocray)

HccnenoBanne 3aBUCUMOCTU TEPUOIa MabIX KoleOaHWil Tpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

UccnenoBanne nepeMEeHHOrO0 TOKa B LEMM W3  TOCIEI0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHblE 80JIHbL

MexaHnnueckue BOJIHBI, ycloBHs pacnpoctpaHenus. llepuon. CkopocTb
pacripocTpaHeHuss W JyiMHa BoJiHbL. [lomepeuHble YW TPOJOIBHBIE BOJHBI.
Nurtepdepenus u qudpakius MEXaHUUECKUX BOJIH.

3Byk. CxopocThb 3ByKa. ' poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.



DNEeKTPOMArHUTHHIE BOJHBL. Y CIOBUS U3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenrauus BekropoB E, B, V B anexkrpomarautHoit BosnHe. CBoiicTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPA)XEHHUE, MpEIOMIICHUE, MOJspu3auus, AupaKuus,
uHTeppepenuus. CKopocTb 3JI€KTPOMArHUTHBIX BOJIH.

[Ikana >7eKTPOMarHUTHBIX BOJH. [IpuMeHeHue 31eKTpOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeleBUACHU. Pagnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl.

TexHuuyeckre ycTpoiicTBAa W MNPAKTUYECKOE NPUMEHEHHE: MY3bIKalIbHbIC
UHCTPYMEHTBI, YJIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE WU MEIUIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

(c ucmosib3oBanuem odopyaoBanus «Touka pocra»)

OO6pazoBaHue U pacIpOCTPaHEHHE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Komne6mtomeecst Tes10 kKak UICTOYHUK 3BYKA.

HaGmronenne orpakeHus ¥ MpesIoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6monenune naTepdepeniiuu u 1ugpakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenre cBsSI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOM KoJieOaHuH.

UccnenoBanue CBOMCTB  DJJIEKTPOMArHUTHBIX  BOJH: OTpa’KE€HHUE,
pesIoMIICHHE, MOJIsIpU3alus, AuPppaxius, HHTepdepeHus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHopoaHouU cpene. JIyu ceera. TouedHbI HCTOYHHK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzoOpakeHuil B
IJIOCKOM 3€pKajie.

[Ipenomnenue cBera. 3aKOHBI MPETOMIIEHUS CBeTa. AOCOTIOTHBIN MOKA3aTENb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yroja IOJIHOTO
BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceta. ClnoxHBIN cocTaB Oenoro ceera. L[ser.

ColOuparomue # pacceWBaromue JuH3bBL. ToHKas JwmH3a. DokycHoe
paccTosiHUE M ONTHUYEeCKas Cujla TOHKOW JMH3BL. IlocTpoenue wn3oOpakeHuil B
COOMpAIONINX U pPacCeMBarOlIUX JIMH3aX. PopMysa TOHKOUN JIMH3bI. Y BEJIHMYECHHUE,
TaBaeMoOe€ JIMH30MH.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBast ontuka. WuaTepdepenuuss cBera. KorepeHTHblE HCTOUYHHKHU.
VYcnoBuss HaOmOIEHUST MAKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTHUHE OT JBYX CUH(}A3HBIX KOTEPEHTHBIX HCTOUYHUKOB.



HNudpakus cBera. JudpakuroHHas pemeérka. YcaoBue HaOIOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM MaJC€HUU MOHOXPOMATHYECKOrO0 CBETa Ha
IU(GPaKUUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckne yCTpOWCTBA U NPAKTUYECKOE TMPUMEHEHHE: OYKH, JIyIa,
dboToanmapar, NPOCKIUOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
onTHKa, Tu(dpakmoHHas peméTka, IoJIpousl.

Jlemoncmpayuu

[IpsmonHEHOE pacIpOCTPaHEHHUE, OTPAXKEHHUE U TPEIOMIICHUE CBETA.
Ontruueckue mpudopHI.

[TonHOe BHYyTpeHHEE OTpakeHue. Moziesb CBETOBOAA.

Hccnenosanuie cBOMCTB N300paXKeHUM B JIMH3AX.

Mopenn MUKpOCKOIIa, TeJIECKONa.

HaGmonenne natepdepeHinm crera.

HaGmonenune nudpakuuu ceera.

HaGmonenue nucnepcuu cBera.

[Tonydyenue cekTpa ¢ TOMOUIBIO TPU3MBI.

[Tonyuenue criekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HaGmonenue nosisipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue nmokazaress NpeJoMIEeHUsS CTEKIa.

HccnenoBanue cBOWCTB M300paKeHUI B JIMH3AX.

HaGmonenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI ClIENMAJIBHON TEOPUU OTHOCUTEIbHOCTH

['paHnubl  NPUMEHUMOCTHM  KJacCMYeckKor  MexaHukdh.  I[loctynaTel
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOIYJISl CKOPOCTH
CBETa B BaKyyMe, PUHLINI OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHHU U COKpalIEeHUE
JUTUHBI.

DHeprus U UMNYJIbC PEISATUBUCTCKOW YACTHUIIBIL.

CBs13b Macchl C SHEpruel U UMITYJILCOM PENATUBUCTCKOM YaCTULIBl. DHEPrus
MTOKOSI.

Pazgen 7. KanToBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®otonsl. ®opmyna [lnanka cBs3u sHEeprun HOTOHA C €TO YaCTOTOW. DHEPTHUs
U UMITYJIbC (DOTOHA.



OtkpeiTue u uccienaoBanue Gororddexra. OnbiThl A. I'. CtoneroBa. 3akoHbI
dorordpdexra. YpaBHenue OitHmTerHa ana dotospdexra. «KpacHas rpaHuna»
dboTorddexra.

Hasnenue ceeta. OnwiTel I1. H. JleGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHudeckue yCTpoWCTBA U MPAKTUYECKOE MPUMEHEHHE: (HOTOIIEMEHT,
doTtonaTuuk, coaHeyHas 6arapes, CBETOAHO/.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

Uccnenosanue 3akoHOB BHeHIHEro GoTo3ddekra.

Creroauos.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHHIO o -4acTHI.
IInanerapnas mopaens aroma. [loctynatel bopa. M3nydeHue u DOTJIOIIEHUE
(OTOHOB TpHU TEpexoje aToMa C OJIHOTO YPOBHsS DHEPrUu Ha Jpyrou. Busl
cnekTpoB. CIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOAA.

BonnoBbie cBoiicTBa yactull. BonHel ne bpowsist. KopnyckyisipHO-BOITHOBOM
TyaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3J1yYCHHE.

TexHudeckne yCTpOCTBA M MPAKTHYECKOE IPUMEHEHHE: CHEKTpPaJbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBI KOMIBIOTED.

Jlemoncmpayuu

Mognens onsita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmonenne nuHEMYaThIX CIEKTPOB H3TyUCHHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

Hab6monenne mMHEHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHWio  cocTaBa
paanoakTuBHOTO W3NMydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3IydeHUS.
BnusiHue paanoakTHBHOCTH Ha KMBBIE OPTraHU3MBI.

OTtkpbiTHE TIpOTOHA U HeWTpoHa. HyknoHHas monens sanapa ['eitzenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sjpa. M30Tomnsl.

Anbda-pacman. DIEKTPOHHBIA M TO3UTPOHHBIM Oerta-pacman. [amma-
M3JIy4eHue. 3aKOH paJIMOaKTUBHOIO pacmajaa.

DHeprus CBsI3U HYKJIOHOB B sifipe. SAnepHblie cuibl. [Jedext maccsl spa.



SnepHble peakuuu. Jlenenue U CUHTE3 sAI€p.

Anepnsiii peaktop. Tepmosnepubiit cunte3. [IpoOiieMbl W TEPCHEKTUBHI
AIEPHON SHEPIETUKNA. DKOJIOTHYECKUE ACIIEKTHI SIAEPHON JHEPTETHUKH.

DneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAaOJIIOIEHHS U PETUCTPALIUN AI€MEHTAPHBIX YaCTHI.

dyHaaMeHTadbHble B3auMoAeicTBusA. EAMHCTBO (hr3nueckoil KapTUHBI MUpa.

TexHuyeckue yCcTpoMCTBa U IMPAKTUYECKOE IPUMEHEHUE: T03UMETP, Kamepa
Bunbcona, siaepHblil peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

CUY€TuynK MOHU3HUPYIOIHUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

Pa3zznen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3IUKH

DTtansl pa3BUTHS aCTpOHOMUU. [IpuKiIaiHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nHoro neba. Co3Be3gusi, sSipKue 3BE3NBI, IUIAHETHI, UX BHJIMMOE
JBH)KEHUE.

Conneynas cucrema.

Connue. ConHeunasi akTuBHOCTh. McTtouHuk sHepruum CoiHIA U 3BE3.
3BE3M1bI, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHeKTpaJbHBIA KlacCc —
CBETUMOCTB». 3BE31bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTB» I 3BE3] TJIaBHOW MOCIEI0BATEIBHOCTH. BHYTpEeHHEE CTpOEHHE
3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUHN U 3Botounn CoiHLa u
3BE31. DTanbl )KU3HU 3BE3I.

Muneunbiii I[lyTe — Hama I'amaktuka. Ilonmoxenue m aBwxkeHue CosiHIA B
lNamaktuke. Tunbl ramaktuk. PaguoranakTuku u kBazapbl. YEpHBIE IBIPHI B sSiApax
rajgaKTUK.

Bcenennas. Pacmupenne Beenennoii. 3akon Xa66ima. Paz0eranue rajakTuk.
Teopus boisbmoro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Vuenuueckue nabnooenus

HaGnronennst HeBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHHEM KOMITBIOTEPHBIX
MPWIOKESHUH JJIS ONIPEICIICHUS TOJI0OXKEHUS HEOSCHBIX 00OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHbBIE cO3Be31usi CeBEpHOTO MOMYyIIAPHS U IPKUE 3BE3BI.

Hab6mronenns B Teneckomn Jlynsl, mianet, Mueanoro [TyTu.

O06o0maromee MOBTOPEHUE

Ponb ¢u3uku u acTpOHOMHUM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAIBbHOM U ATUYECKOU chepax NesITENbHOCTH YeI0BEKa, pOJib U MECTO (PU3UKU



Y aCTPOHOMHUHU B COBPEMEHHOW HayUYHOM KapTHUHE MUPA, posib (U3HUECKOU TEOPUHU
B (OpPMHpPOBAaHMU TPEACTABICHUNA O (U3UUYECKOM KapTUHE MHUpa, MECTO
(u3nueckoil KapTUHBI MHpa B OOLIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTAaBIECHUMN O IIPUPOJIE.

Me:xknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsS B 11 kiacce ocyuiecTBisieTcs C
y4ETOM COJEPKATEIBbHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu MaTEMAaTHKW,
OMOJOTUHU, XUMHUH, Teorpadu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3YyYEHHUEM METOJIOB HAyYHOI'O
NO3HAHUS: SIBJIEHUE, Hay4dHbId (akT, rumnoresza, (u3MUecKkas BeIUYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: peMIEHUE CHUCTEMbl YPABHEHUW, TPUTOHOMETPUUYECKHE
(YHKIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl U MX NPOEKUMU HAa OCH KOOPIHMHAT, CIIOKEHUE BEKTOPOB,
NPOU3BOJIHBIE 3JEMEHTApHbIX (YHKIMM, TpHU3HAKA MOJ00MSI TPEYroJbHUKOB,
OTIpeJIeNIeHHE TUIOMIAIU TIOCKUX (PUryp u oobéma ted.

buonocus: »nexktpuyeckue SBICHUS B JKUBOM MpHUpOAE, KojeOaTellbHbIe
JIBUKEHHS B JKUBOW NPUPOJIE, ONTUYECKHUE SIBICHUS B KMBOW NPUPOJE, NECHCTBUE
paguanyy Ha )XUBbIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJINYECKAs! CTPYKTYpa TBEPABIX
TEJI, MEXaHM3Mbl O0pa30BaHUS KPUCTANIMYECKONW pPEIIETKH, CIEKTPaJIbHBIHI
aHasus.

l'eoepagus: MarHuTHbIE TONIOCAa 3€MJIM, 3aJ€KM MAarHUTHBIX Py,
(poTochEMKa 3eMHON MTOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSCEHUH.

Texnonoz2us: JTVMHAW DIIEKTPOIIEpENad, TIEHEpaTop IEPEMEHHOIO TOKa,
JJIEKTPOABUTATENlb, MHAYKIMOHHAS II€Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30D,
anteHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIM ammapar, BOJOKOHHAsS OITHKA,
coJHe4YHas 6aTapes.



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

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
OTbITa W OTBITA JEATEILHOCTH B MPOIIECCE peain3allii OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpakIaHCKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TPa)KAaHCKOIrO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHONIEHUE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHNUS,

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTH YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAyIIEero;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYyYHOTO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEpLIATh OCO3ZHAHHBIN BHIOOP
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOW KYJIbTYphbl, OCO3HaHHE TIJI00aIbHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HaHUH Mo (pu3uke;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKK  OCYHIECTBIISITH  MPOEKTHYIO U HCCIEAOBATENbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPE/ICIATh IETH JEATSIBHOCTH, 3aJaBaTh IMapaMeTPbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATHh PUCKH TOCEACTBUH JACSTEILHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUU )KHU3HEHHBIX MTPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUgX, B TOM YKCJIE MPU CO3/IaHUU YY€OHBIX MPOEKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE€ pEIICHUS 3aJa4yd pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OIEHUBAThH MPUOOPETEHHBIH OIIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33Ja4H, JONYCKAIOIINE albTEPHATUBHBIC PEILICHUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTU3aLMI0 M HHTEPIpETalri0 MHGOPMALMU PA3IUYHBIX BUJIOB U (PopM
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pecypcocOepekeHrs, MpPaBOBBIX M  ITHYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eCTBHA:
OCYLIECTBIIAITh  OOLIEHHE Ha ypokax (U3UKM U BO BHE-yPOUHOHU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU C Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM  COBMECTHOM  JCATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA IO €€ JOCTHKEHHUIO: COCTABJATH IUIaH JIEMCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3WULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryjasiTuBHbIE YHHUBepPCAJIbHbIEC yUeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh TMO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PAcCUETHBIX M KayeCTBEHHBIX
3a/1a4, IUIaH BBITIOJIHCHHS MTPAKTHYECKOH PabOThI ¢ YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIA;,

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCcTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIMH B 00JaCTH
(M3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallMsiIM, BHOCHTH KOPPEKTHUBBHI B JEATCIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABaTENbHON  pedJIeKCMM  KaK  OCO3HaHUS
COBEpIIIAEMBIX JEWCTBUA W MBICIUTEIBHBIX IMPOIIECCOB, HMX PE3yJIbTaTOB U
OCHOBaAHUI;



WCITOJIB30BaTh MPUEMBI peIICKCUH TSI OIICHKH CUTYAaIlMH, BRIOOpAa BEPHOTO
pEIICHHST,;

YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS M0 HUX
CHI)KCHHIO;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHaJIu3e pPe3yJbTaTOB
TESATEITBHOCTH;

NPUHUMATH CeOsl, TOHUMasi CBOM HEJIOCTATKH M JIOCTOMHCTBA,

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaToOB
NESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mporecce MOCTHKEHUS JIMYHOCTHBIX PE3YJbTATOB OCBOCHUS IMPOTPAMMBI
no ¢u3MKe 1 YPOBHS CpeaHero oOiero oO0pa3oBaHUS Yy OOydYaroIIUXCs
COBEPIIECHCTBYETCS OMOIMOHATBLHBIH UHTCIIJIEKT, TIPEIIOIar afoIHA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAOIIIET0 CIIOCOOHOCTh TIOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJCTh HAINPABJICHUS PAa3BUTHS COOCTBCHHOW AMOIIMOHAILHOM cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAaHMS, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TMOBEJEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHAILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO LEIH U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JICHCTBOBATh MCXOHSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIBHOE COCTOSIHHE
IpYTHX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y 00YUAIONTUXCSI YMECHHUINA:

JEMOHCTPUPOBATh HA MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOM KAPTUHbI MHUpPA, B PAa3BUTUHA COBPEMEHHOW TEXHHUKHA U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS] W3YYEHHBIX (PU3NUECKHX MOJCIEH:
MarepualibHasi TOUKa, HHEpIMajibHas CUcTeMa OTCU€Ta, abCOMOTHO TBEPAOE TENO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUYHBIN
ANIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYeCcKuX 3a1ay;



pacro3HaBaTh (pU3HUECKUE SIBICHUS (IIPOIECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUYECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWKEHHE IO OKPYXKHOCTH, HHEpIIUS,
B3auMojielicTBUe Tel, nuddy3usi, OpOyHOBCKOE JIBIKEHUE, CTPOCHUE KUIKOCTEH
1 TBEPJIBIX TEJI, K3BMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIEHUE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
coCyJlie, CBsI3b MEXAy IapaMeTpaMH COCTOSIHUSI Tra3a B  H3OMpoIeccax,
AIEKTPU3AIUs TeJl, B3aUMOJICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYyJIbC TeJa, KUHETHYECKasl YHEPrusi, MOTEHIIMAIbHAS YHEPTHs, MEeXaHWYeCKas
paboTa, MexXaHWYeCKass MOIINHOCTh, NIPU ONHCAaHWW TMPAaBWIBHO TPAKTOBATh
(GU3UYECKU CMBICI HCTOJB3yEMbIX BEJIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh M3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONBb3Yd (U3MYECKHEe BEIUYHMHBI: JaBlIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKAasi SHEPrUsl XaOTHUYECKOTO ABUKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprusi, pabora rasa,
KO3} (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHYHMH, UX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIONIUE JIAHHYIO
(GU3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYecKue BEITUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIsl, MTOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
MpU ONHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3WYECKUN CMBICT HCIOJIb3yEeMBbIX
BENTMYMH, WX OOO3HAYEHUS M E€IMHUIIBI; yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
TaHHYI0 (U3HYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCHl W SIBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI W TIPUHIMIBI: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUsI UMITYJbCa,
MPUHIHUIT CYNEPIO3UIUN CHUJI, HPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTUU TEIJIOBOTO JBUKEHHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoi, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €70 MAaTEeMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMITBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iNdaTh YCJIOBHS WX OE30MAaCHOTO WCIOJB30BAHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MYECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAHUEM TMIPSAMBIX W KOCBEHHBIX HM3MEPEHHUH, IMPU ITOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHMAJIBHBIM CIOCOO0 M3MEPEHUS W WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIIEHKH TOTPEIIHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKCHpOBaTh PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (U3MYCCKUX BEIWYHH B
BUJIE TAOJIUIT U Tpa(HKOB, JIeJIaTh BIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOrO/IaTh MpaBuiIa OE30MacHOTO TPyAa MPH MPOBEACHUH HCCIEIOBAaHUN B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESTENBHOCTU C WCIOJb30BAaHUEM HM3MEPHUTENIbHBIX YCTPONCTB U JaOOPATOPHOTO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUA 3aa4H
BBIOMPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI H (POPMYJIBI,
HEOOXOMUMBIE JJIsi €€ pPEeIIeHHUs, MPOBOAUTH PAcu€Thl U OIICHUBATH PEATBHOCTH
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4i: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWW  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHU Y4eOHOW M HAy4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HCTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TOTy9IaeMyt0 HHPOPMAIIHIO;

IPUBOIUTH MPUMEPHI BKIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
JUTsl o0ecriedeHus: 0€30MacHOCTH MPU OOpaIEeHUH ¢ TPUOOpPaAMU U TEXHHUYESCKUMHU



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

paboTaTh B TpYINE C BBHIIOJHEHUEM pPA3JIMUHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYMIbI, pPalMOHAIBHO pACOpPENeNiaTh OOSI3aHHOCTH U
IJIAHUPOBATh JACSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalMSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xonmy oOyuenuss B 11 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CPOPMHUPOBAHHOCTh y O0yJAIOIIUXCS YMEHHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTOo (pU3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOMW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTH JIOAEH, LEJIOCTHOCTh U €IUHCTBO
bu3uYecKol KapTUHBI MUPA;

YUUTHIBATh TPAHULBl TPUMEHEHUS HW3YYCHHBIX (PU3HMYECKUX MOJICIICH:
TOYEYHBIN ANEKTPUUECKUMN 3aps, JIyd CBETA, TOUYCYHBIH UCTOYHUK CBETA, siCpHAs
MOJICJIb aTOMa, HYKJIOHHAas MOJEIh aTOMHOTO siipa MPHU PEIICHUH (PU3HYECKUX
3a1ay;

pacrio3HaBaTh (pU3HUECKUE SIBICHUS (IIPOIECChI) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOW (DM3UKH: JICKTPUUECKAs MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, JJIEKTPOMAarHUTHAasT WHAYKIMSA, JE€HCTBUE MAarHUTHOrO TIIOJS Ha
NPOBOAHUK C TOKOM W JBIKYIIUWUCS 3apsij, AJIEKTPOMAarHUTHbIE KojieOaHus u
BOJIHBI, TPSAMOJIMHEMHOE pAaCHpPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHE,
uHTepepennus, Audpakuuds U MOJSpU3AlUsi  CBETa, JUCIEPCUS  CBETA,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJIOPOJla, €CTECTBEHHAass W HMCKYCCTBEHHas
Paauo0aKTUBHOCTH;

ONUCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTb  Pa3NUYHBIX  Cpel) W
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HCTHONB3Ys (U3HUECKHE BEITUYUHBI:
JJEKTPUYECKUM 3apsji, CHJIA TOKA, DJIEKTPUUYECKOE HANPSIKEHUE, JJIEKTPUUYECKOe
COTIPOTHBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJABIKYINAs cuia, paboTa Toka,
WHAYKIMS MarHuTHOIO MoJjs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl SJICKTPUYECKOTO M MATHUTHOTO IMOJIEW, MEPHOJ M 4YacToTa
KojeOaHmii B KoyieOaTeIbHOM KOHTYpe, 3apsiji W CHia TOKa B TPOIECcCe
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (OKYCHOE pACCTOSHHE W
ONTHYECKAasl CHUJIa JIMH3bl, NMPU OINHUCAHUM MPABUIBLHO TPAKTOBATH (HU3UUYECKUIT
CMBICIT HCIIONB3YEMBIX BEIUYMH, WX OOO3HAYCHHWsS] M CIAMHUIIBI, YKa3bIBaTh
dopMynbl, CBS3BIBAIOIIME JAHHYI (U3UYECKYI0 BEIWYHMHY C JpPYTUMH
BEJIMYMHAMMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M MPOILECCHI, HCHOJIb3YS
dbu3nYecKue BEIUYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acToTa CBETA, SHEPIUsl U UMMYJIbC (OTOHA, MEPUOJI TTOIypaciaga, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICIT
WCIIOIb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JAHHYI (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCIIATH 3HaUCHUE (PU3NUECKON BETUUUHBI;

aHAJTM3UPOBATh (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIB3Yys (Puznueckue
3aKOHbl M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapalieIbHOTO
COEJIMHEHUsI TPOBOJHUKOB, 3akOoH Jlwoyns—JIeHna, 3aKoH 3JIEKTPOMArHUTHOM
WHJIYKI[UY, 3aKOH MPSIMOJIMHEWMHOTO pAacIpOCTPAaHEHUSI CBETA, 3aKOHbI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHaA 111 PoTtodrddekra,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXPaHECHUs
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUsI MacCOBOr0O 4ucia, mocTyiarskl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py 3TOM pa3IndaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaKEHUE U YyCJIOBUs (TpaHUIlbl, OO0JIACTH)
IPUMEHUMOCTH;

ONpeAesiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOAHUKA
C TOKOM, cuibl Amnepa u cuibl Jlopenna;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[]aBa€MOE€ IUIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX UM KOCBEHHBIX H3MEpPEHMIl: NpPU 3TOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Yy4eOHOTO 3KCIEePHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT U
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIHUWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BAaTh HM3BECTHHIC
METObI OLICHKH MOTPENTHOCTEN U3MEPECHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MUYECKUX BEIMYMH B BHJIC TAaOJIHUI] U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MCCIICT0BAHMS;

coOmoaTh mpaBmwia 0€30MacHOTO TPyAa MPHU MPOBEACHUN WCCICIOBAHHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEIbCKON W TIPOSKTHOU
NEATEIbHOCTU C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyTI0BaHMS;

pemaTh pacy€THblE 3a7a4d C SBHO 3aJlaHHOM (U3UYECKOM MOJEIbIO,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aJa4u



BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEeoOXoIUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HAUEHHS (PU3NYECKON BEJIUYUHBI,

pelaTh KaYeCTBEHHbIE 3aJ1a4i: BHICTPAUBATh JOTUYECKHA HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXKACHUI C OMOpoid Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUs;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJOTUM JJIA MOUCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALIUU
U Tpe/CcTaBleHusl yueOHON M HAy4YHO-TIOMYJISIpHOW MH(OpMAIUK, MOJYyYeHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh yCIOBUS UX OE30MACHOIO HCIMOJIb30BAHUS B MMOBCEIHEBHOMN
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHUE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEIHEBHOMN >KU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpaMH M TEXHUUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3[J0POBBSI U COOJIFOJIEHUS] HOPM SKOJIOTMUYECKOTO
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTatb B TIpyNIe C BBHINOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TpYyNINbl, PAaLUOHAIBHO paclpeiessiTh OOA3aHHOCTH MU
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aIeKBaTHO OLICHUBATH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYMIIbI B PELICHUE pacCMaTpUBAaEMO POOIEeMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB 1 TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [IOK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI 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 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCUTEIILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [IOK
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 htts://m.edso0.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmuoreka [JOK



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

4.3 ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHUE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka Konrtpoiasbubie | IlpakTHyeckue Aara tupposhie
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsI padoThbI pecypest
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MGT(})[;BI HO?I,)H.:HI/I;[ 1 bubnmorexa LOK
https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

OTHOCHUTETHHOCTh MEXaHUYECKOTO

3 neroxkeHud. [lepemenienue, CKOpoOCTb, 1 bubmuorexa [JOK
YCKOPEHHE € UCMOJIb30BAHUEM https://m.edsoo.ru/ff0c3508
obopynoBanus «Touka pocray»:

MYJIbTH JATYHK, ,

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE MPSIMOJIMHENHOE

5 IBIDKEHUE € UCI0JIb30BAHNEM 1 bu6mmoreka [JOK
o0opynoBanms «Touka pocray»: https://m.edsoo.ru/ff0c372e
MYJIbTH JATYUK,

5 CBoOoiHOE MageHue. Y CKOpeHue 1 bubnunoreka [JOK
CcBOOOIHOTO MaieHUs https://m.edsoo.ru/ff0c39cc



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

KpuBosmHeliHOE 1BUXKEHNUE.

7 JIBr>KeHrE MaTeEpUaIbHOM TOUKH 10 Bubmmorexa LIOK
p https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
[Ipunuun otHOCUTENbHOCTH ["anmmest.
8 NuepuuanbHble CHCTEMBI OTCUYETA bubmmorexa [TOK
P . ' https://m.edsoo.ru/ff0c3be8
IIepBbiii 3ak0oH HproToHa
Macca tena. Cuina. [Tpunnun
CYIIEpHO3UINU ciil. Bropou 3akoH
9 H}:IIOEOHa IUISL MaTe HangHopf TOYKH € bubnmorexa LOK
P https://m.edsoo.ru/ff0c3be8
HCNO0Jb30BAHNEM 000PY/10BaAHUS
«Touka pocTa»: MyJbTH JaTYHK,

10 Tperun 3akoH HeroToHa 11t bu6moreka [IOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BCEMHUPHOTo TsaroteHus. Cuna

11 TsKecTh. [lepBast kocMudeckast bubmorexa [OK

- Hep https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
TeIa https://m.edsoo.ru/ff0c3el8
Cuia tpenusa. Koadbdbunuent tpenus.

13 Cuna cI(:n OTI/IBJ'ICI-(IbI/Iq})I pu ,I[BI/DII)(CHI/II/I Eubmorexa HOK

p p https://m.edsoo.ru/ff0c3f76
TeJla B )KUIKOCTHU WU ra3e
[locTynarenbHO€ U BpalaTesibHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [JOK
Mowment cuibl. 1lneyo cuibl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOIO Tesla
NMnynsc MmaTepralbHOW TOYKH,

bu6mmoreka [JOK
15 CUCTEMBI MaTE€pPHAIIbHBIX TOYEK.

NMmynbec cuiibl. 3aKOH COXpaHEHUS

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3ada
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HUMITYyJIbCa. PeaktuBHOE JABHKCHHUEC

16

PaGoTa 1 MOIITHOCTb CHJIBIL.
Kunernueckas sHEprus MaTepUaIbHON
touku. Teopema 00 U3MEHEHUN
KMHETUYECKON SHEPTUU

bub6mmorexa [{OK
https://m.edsoo.ru/ff0c4502

17

[ToreHnmanpHas dHEprus.
[loTreHnmanpHas SHEPTUs yupyro
ne(OpMUPOBAHHOU MPYKUHBI.
[ToTennmanpHas 3HEeprus Teaa BOIU3u
MTOBEPXHOCTH 3EMIIU

bubmmoreka [{OK
https://m.edsoo.ru/ff0c461a

18

[ToTeHnmanbHbIe U HEIOTEHIMAJIbHBIE
cuiibl. CBs3b pabOTHI
HEMOTEHLUAJIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOW SHEPIHH CUCTEMBI TEJl.
3aKOH COXpaHEHUsI MEXaHUYECKOW
SHEpPIrun

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
M3MEHEHHEM MEXaHHUYECKOW SHEPTUU
TeJla Ha MPUMEPE PACTSIKCHHS
PE3UHOBOTO JKI'yTa

20

KonTtponbHas padoTa o teme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXpaHEHUS B MEXaHUKE»

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE NOJI0KEHUS MOJIEKYJIIPHO-
KHHEeTHUYecKoi Teopun. bpoyHoBckoe
nsxenue. Auddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBMKEHUS U
B3aUMO/JICHCTBUS YaCTHUL] BEIIECTBA.



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Mogenu cTpoeHUs Ta30B, JKUIAKOCTEH
U TBEPIBIX TEII

23

Macca monekyn. KonnuectBo
BemiectBa. [locrosinnas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa
n e€ n3mepenue. [llkana remneparyp
Lenbcus ¢ ncnoap3oBaHueM
obopynoBanusi «Touka pocray»:
MYJIbTH JATYUK

25

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bu6moreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcoroTHasI TeMIiepaTypa Kak Mepa
CpeaHEeN KUHETUYECKON SHEPrUuur
JIBH>KEHUS MOJIEKYJ. YpaBHEHUE
MenneneeBa-Kianeitpona

bu6moreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lampToHa. 'a30BbIC 3aKOHBI

28

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH MEKIY
napaMeTpaMH COCTOSTHHS
Pa3peKEHHOTO ra3ay ¢
HCNOJIb30BAaHHEM 000PY/I0BAHUS
«Touka pocTra»: MyJbTH JaTYHK,

29

W3ompornieccsl B UaealbHOM raze u ux
rpaduyeckoe npeacTaBieHUE

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

30

Buyrpennss sueprus
TEPMOAMHAMUYECKOU CUCTEMBI U
cIocoOrI e€ n3MeHenns. Konmaectso
TEIUIOTHI U pabota. BHyTpeHHs s

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

SHEPrusi 0JTHOATOMHOTO UCATLHOTO
ra3a ¢ HCIoJib30BaHHEM
o0opynoBanus «Touka pocray»:
MYJIbTH JATYHUK,

31 Bunel Termonepenaun bubnmorexa LOK
P https://m.edsoo.ru/ff0c5c36
VY enpHast TEMI0EMKOCTh BEIIECTBA.
bubmmoreka [IOK
32 KonmyecTBo TemioTs npu
. https://m.edsoo.ru/ff0c5c36
Teronepenaye. AnabaTHBIN MPoIIece
33 [IepBblii 3aKOH TEPMOJMHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TIpoLeccamM https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs nmporeccos B
34 npupojie. Bropoii 3akoH bubmorexa TOK
pupozne. https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpunmun nevicreus u KI1/] TeroBoii bubmuorexa [JOK
MaIlUHbI https://m.edsoo.ru/ff0c600a
36 Hwuxn Kapro u ero KITJ]
37 DKOJOTHYECKHE MPOOIEeMbI
TEIUIOHEPTETUKHI
38 O6o06maromuii ypok «MosieKyssipHast bubnuoreka [JOK
¢uzuka. OCHOBBI TEPMOTUHAMUKIY https://m.edsoo.ru/ff0c6938
KonTtponbHas paborta no teme
39 «MounekynsapHas ¢puszuka. OCHOBBI Bu6mmorexa LIOK
YIIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHUKIY
40 [TapooGpazoBaHue U KOHEHCAIUS. bubnuoreka [IOK
Hcnapenue u kumeHue https://m.edsoo.ru/ff0c63b6
41 AOCOIIIOTHAs ¥ OTHOCHTEIIbHAS bu6mmoreka [JOK

BJIA’KHOCTH BO3JyXa. HacpimeHHbIH

https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

rap ¢ UCIoJIb30BaHUEM
o0opynoBanusi «Touka pocra»:
MYJIbTH JATYUK

Teepnoe teno. Kpucramnmueckue u
amop(dHbIe Tena. AHU30TPOIHS

bu6mmorexa [{OK

42
CBOMCTB KpHUCTaLIoB. Kuakue https://m.edso0.ru/ff0c65f0
kpuctamuibl. COBpeMEHHbIE MaTEPUATBI
[lnaBnenue U KpUCTATUTU3ALMSL.
VY enpHas TENI0TA MJIaBICHHUS.
43 CyOmumarus ¢ ucrnoJib30BaHueM brbmmorexa [OK
y 8 https://m.edsoo.ru/ff0c6708
ooopynoBanusi «Touka pocray»:
MYJIbTH JATYUK
bu6moreka [IOK
44 VYpaBHeHue TEII0OBOro OanaHca
P https://m.edsoo.ru/ff0c6820
DIIeKTpU3anus Tell. DNEKTPUUECCKUN
45 3apsz. JIBa BHaa SIIEKTPUYCCKHUX bubmorexa IOK
PAL a p https://m.edsoo.ru/ff0c6bcc
3apsoB
[IpoBOIHUKY, AUANEKTPUKU U
46 r[:n OBOIHUKH 3aK(I:H COXpaHEHUS Eubmorexa HOK
P ’ P https://m.edsoo.ru/ff0c6bcc
AIIEKTPUYECKOTO 3apsjia
B3aumoaencTBue 3apsiioB. 3aKoH
. . bubmuoreka [JOK
47 Kynona. TouedHbIH 37€KTPUUECKUN
https://m.edsoo.ru/ff0c6ces
3apsig
Hanps:k€HHOCTB 3IIEKTPUUECKOTO
48 nosist. [IpyHImn cynepnosunuu bubnuoreka [IOK
JJIEKTPUYECKUX MOJIen. JInHumn https://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTU
49 PaboTa cui aneKTpocTaTHYeCcKOro bubnuoreka [IOK

nouad. [lorennuan. PazHocTts

https://m.edsoo.ru/ff0c6f00



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

IIOTCHIMAJIOB

50

HpOBOl[HI/IKI/I " JUSJICKTPUKU B
OJICKTPOCTATUYCCKOM IIOJIC.
I[I/IBJIGKTPI/I‘-ICCKaSI IMPOHHULAEMOCTDb

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

51

OnexkrpoeéMkocTs. Konnencarop

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIIOCKOTO
KOH/IEHCATOpa. DHEPrus 3apsuKEHHOTO
KOH/IEHCATOPa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHnast pabota "U3mepenue
JNEKTPOEMKOCTH KOHJeHcaTopa"

54

[IpuHIHN NENCTBHS U IPUMEHEHHE
KOHJIEHCATOPOB, KOIMPOBAJIBLHOTO
amnmnapara, CTpyHHOTO IIPUHTEPA.
DIIEKTpOCTaTUUYECKas 3alUTa.
3a3eMJIeHHE HIIEKTPOIIPUOOPOB

55

DIJIEKTPUYECKHI TOK, YCIOBUS €T0
cymiectBoBaHusl. [locTOsTHHBIN TOK.
Cuina Toka. Hanpspxenue.
Conportusnenue. 3akon Oma jyist
ydacTKa I ¢ HCMO0JIb30BaAHHEM
odopynoBanus «Touka pocrax:
MyJbTH 1aT4ukK, USB ocumnsiorpad,

56

[TocnenoBarenbHOE, MapauIeIbHOE,
CMEIIAaHHOE COSMHECHHE
npoBoAHUKOB. JIabopatopHas pabota
«3y4yeHne cMenaHHOTO COeIUHEHUS
PE3UCTOPOB» € HCMOJIH30BAHNEM
o0opynoBanus «Touka pocray»:

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



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

MyJabTH AaTYnkK, USB ocuminorpad,

57

PaboTa 1 MOUTHOCTH MEKTPHUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axoH Oma Juis MOJIHOM (3aMKHYTOI)
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas padora
«M3mepenune DJIC ucTouHMKA TOKA U
€r0 BHYTPEHHETO COIIPOTHUBIICHUS €
HCNOJIb30BAHHEM 000PY/A0BaHUS
«Touka poctra»: MyJbTH AATUYHK,
USB ocuumiorpad,

bubmmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DIIEKTPOHHAs MPOBOJIUMOCTH TBEPBIX
METaJJIOB. 3aBUCUMOCTb
COIIPOTUBIICHUS METAJIJIOB OT
TeMriepaTypbl. CBEpXIpOBOIMMOCTh

60

DIIEKTPUYECKUHU TOK B BAKyyMe.
CBoWCTBA JIEKTPOHHBIX ITYYKOB

61

[osynpoBOAHUKH, KX COOCTBEHHAS U

pUMecHasi MpoBoAUMOCTh. CBOKCTBA
p—n-niepexoxa. [loaynpoBoaHUKOBBIE
PpUOOPHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

DNEeKTpUUECKUHU TOK B PaCTBOpax U
pacruiaBax 3J1eKTPOJIUTOB.
DNeKTpoIUTHYECKAs TUCCOLIHALIUS.
DJEeKTPOJIU3 € MCNO0JIb30BAHNEM
o0opynoBanust «Touka pocra»:
MyJabTH AaT4nK, USB ocuminorpad,

bubmuoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

3.]'[GKTpI/I‘IGCKI/II/Iv TOK B rasax.
CaMOCTOSITEIIbHBINA U

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

HECaMOCTOSTEIbHBIN pa3psan. MoJHus.

IImazma

DneKTpudecKue mpudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnuorexa [JOK
npuMeHeHue. [IpaBuiia TEXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubnuorexa [JOK
«DNEKTPOTMHAMHKAY https://m.edsoo.ru/ff0c88be
KonTponsnas pabora no teme

66 «Onekrpocraruka. [locTossHHBIN 1 bubnuorexa [JOK
aneKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PesepBHbiil ypok. KonTponabpHas 1 bubnuoreka [IOK
pabora o Teme "IneKTpoIuHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepsubIit ypok. O600maromui ypok 1 bubnuoreka [IOK
o temaM 10 kitacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KosnnyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpaxtirieckite u3yyeHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI pecypest
[TocTOsIHHBIC MAarHUTHI M KX
B3auMo/ieiicTBue. MarHuTHOE TOJIe.
Bexrop MarHUTHON MHAYKIMH. JIMHUK
MarHATHON UHAYKIIMHC 1 bubnuoreka [IOK
HCI0JIb30BAHUEM 000PYI0BAHUSA https://m.edsoo.ru/ff0c9778
«Touka pocTa»: MyJbTH 1aTYHK,
USB ocuuiorpad, BoIHOCHOI 30H]
AaTYMKa TecJameTp
MaruuTtHoe noJjie NpoBOJHUKA C
TokoM. OmbIT Dpcrena.
B3anmopaericTBre mpoBOAHUKOB C
TOKOM MCIO0JIb30BaHHEM 1 bubnmuoreka [JOK
obopynoBanus «Touka pocray»: https://m.edsoo.ru/ff0c98fe
MYJbTH 1aT4uK, USB
ocumJIorpad, BLIHOCHOM 30H/T
AaTYMKa TecJamMeTp
JlaboparopHas pabota «/3yuenue
MarHUTHOTO TOJISl KATYIIKHA C TOKOM
HCII0JIL30BAHMEM 000PY10BAHMS 1 1 bubnuoreka [IOK
«Touka pocra»: MyJIbTH JATYHUK, https://m.edsoo.ru/ff0c98fe
USB ocuuiiorpadg, BbIHOCHOM 30H]
AaTYMKA TecJamMeTp
JlelicTBME€ MarHUTHOTO TOJISl HA 1 1 bubnmuoreka [JOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe

IIPOBOJHMK ¢ TokoM. Cuita Amnepa.
JlaboparopHas paboTa
«MccnenoBanue IeUCTBUS
MOCTOSTHHOTO MarHUTa Ha PaMKY C
TOKOM» MCI0JIb30BaHHEM
o0opynoBanus «Touka pocray»:
MyJbTH AaTYnK, USB
ocumnorpad, BLIHOCHOI 30H/
AATYMKA TecJaaMeTp

https://m.edsoo.ru/ff0c9ac0

JlelicTBME€ MarHMTHOTO TOJIST HA
JBIDKYIYIOCS 3apsDKCHHYIO YaCTHILY.
Cuna Jlopenma. PaGoTa cuitbr
Jlopenua

bu6moreka [IOK
https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHast uHayKuus. [loTok
BEKTOpa MarHUTHOW uHAYKIMU. IJ1C
WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM
uHayknuu Papanes

JlaGopaTtopHnas pabota
«HMccnenoBanue siBICHUS
AJIEKTPOMArHUTHOW MH]TYKIIUW))
HCNOJIb30BAaHHEM 000PY/I0BAHUS
«Touka pocTra»: MyJbTH JaTYHK,
USB ocuuiorpad), BBIHOCHO# 30H/T
AaTYNKA TecJaaMeTp

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTtuBHOCTH. SIBIEHUE
camonHaykuuu. DJC caMoMHAyKIMH.
OHeprus MarHUTHOTO TOJIS KaTyHIKU C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoiucTBa U ux



https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

MIPUMEHEHHE: TIOCTOSTHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOIBUTATENb,
YCKOPHUTEIN JI€MEHTAPHBIX YaCTHII,
WHIYKIIHOHHAS TIeYh

10

O6o06maromuii ypok «MarautHoe
I10JI€C. QHCKTpOMaFHI/ITHaFI HHIYKIUSA»

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcab82

11

KonTponsnas pabora no teme
«MaruuTtHoOe 1noe.
SHCKTPOMaFHI/ITHafl HUHIYKOUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKUE
kojebanus. 'apmMoHnyeckue
KosjeOaHus. YpaBHEHHE
TapMOHHYECKUX KOJIeOaHUH.
[IpeBpamnienue suepruu

bu6moreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnas pabota
«HccnenoBanne 3aBUCUMOCTH
Mepro/ia MaJTbIX KoJieOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTHU U MacChl TPy3a»
€ MCNO0JIb30BAHUEM 000PY/I0BAHUSA
«Touxka pocra»: MyJbTH JATYHK,
USB ocuuiorpad,

14

Konebarenbubid koHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIC KOJICOAHUs B
UjeaTbHOM KOJIe0aTeIbHOM KOHTYPE.
AHaorust M1y MEXaHUIECKUMU U
ANEKTPOMArHUTHBIMU KOJIEOaHUSIMU

bubnuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMcoHa. 3aKoH
COXPAaHEHUS SHEPTUU B UACATBHOM
KoJiebaTeTbHOM KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o 3aTyxaromux
Kose0aHusax. BeiHyXIeHHbIE
MexaHn4Jeckue kojebanus. Pesonanc.
BbIHYXK/ICHHBIC AJICKTPOMAarHUTHBIC
KOJIEOaHHS € UCTIO0JIb30BaAHUEM
o0opynoBanus «Touka pocray»:
MyJbTH AaTYnK, USB
ocuniorpad,

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[lepemennbIn TOK. CHHYCOUJAIbHBIN
MepEeMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOT0 TOKa. AMITJIUTYTHOE U
JIEWCTBYIONIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsDKEHUS ¢ MCI0JIb30BAHUEM
odopynoBanus «Touka pocray:
MYJbTH 1aT4uK, USB
ocumiorpad,

bu6moreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponssocTso,
nepenava u norpedieHue
AIEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUYECKOE
MIPUMEHEHHE IEKTPUUECKOTO 3BOHKA,
reHepaTopa NepPeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepe1ad

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKH IIpH
IIPOU3BOACTBEC JICKTPOOHCPIUH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHEPTIUH B MMOBCEIHEBHOU
KHN3HH

21

MexaHu4yeckue BOJIHBI, YCIIOBUA

bu6mmoreka [JOK



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

pacnipoctpanenus. [lepuon. Ckopoctsb
pacipoCTpaHEHUs U IJTUHA BOJIHBI.
[ToniepeyHsbie U MPOTOTBHBIC BOJTHBI

https://m.edsoo.ru/ffOccab4

3Byk. CkopocTh 3ByKa. [ poMKOCTh
3ByKa. BeicoTa Tona. TemOp 3ByKka ¢

22 HCNO0JIb30BAHNEM 000Py10BaAHUS Bubnuorexa LIOK
pyA https://m.edsoo.ru/ff0cccOc
«Touka pocTa»: MyJbTH 1aTYHK,
USB ocuunorpad,
DNEKTPOMAarHUTHBIE BOJHBI, UX
23 CBOWCTBA 1 cKopocTh. [1Ikana brbmmorexa [OK
p ) https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJTH
[TpuHIUIIBE PaTUOCBI3N U
TeneBueHus. Pa3Butue cpeacTs

24 cBs3u. Pagnostokanust ¢
HCNO0JIb30BaHNEM 000PY10BaAHUS
«Touka pocTa»: MyJbTH JaTYHK,

USB ocuuiorpad,

o5 Kontponsnas padota «Konebanus u bubnuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOe pacpoCcTpaHEeHUE

26 CBETa B OJJHOPOJIHOM Cpejie. bubnmuoreka [JOK
ToueuHsblil HICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeta. 3aKOHbI

bubnuoreka [JOK
27 oTpakeHus ceta. [loctpoeHue
B https://m.edsoo.ru/ffOcd4e0
M300paXeHUH B IJIOCKOM 3epKaje
[Ipenomnenue cBera. [lonHoe
. bubnuoreka [JOK
28 BHyTpeHHee oTpakeHue. [IpenensHbIn

YroJ IOJIHOTO BHYTPECHHET O

https://m.edsoo.ru/ffOcd7f6



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

OTpPaKECHUS

JlaboparopHas pabota «/3mepenue

bubmuoreka [JOK

29 IIOKa3aTels NPEeJIOMIICHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne nzodpaxeHuii B
30 muH3e. DopMya TOHKOH JTUH3EI. bubmorexa LHOK
https://m.edsoo.ru/ffOcddle
YBenuueHue JuH3bI
JlabopaTtopHnas pabota
31 «HccnenoBanue CBOMCTB
M300paKeHUH B JIMH3AX)
Hucnepcus cBera. CoKHBIA COCTaB
32 6enoro csera. L{Bet. JlJabopaTtopHas
pabora «Habmonenue aucrepcuu
CBETa»
33 Hurepdepentius ceeta. Judpakmus bubnuoreka [IOK
ceerta. [ludpakunonnas pemeéTka https://m.edsoo.ru/ffOced22
34 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrruueckue mpuOOpPhI M YCTPOUCTBA U
yCIoBUS UX 0€30MacHOTO TPUMEHEHUS
['panupl MPUMEHUMOCTH
36 KJIACCUYECKOU MexaHUKH. [locTynarsl bubnnoreka [JOK
CIIelIMaIbHOW TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3amensieHue BpEMEHH U COKpalleHue bubmmorexa [JOK
https://m.edsoo.ru/ffOcfa42
JUTAHBI
38 DHeprusi ¥ UMIYJbC PEIITUBUCTCKOU bubnunoreka [JOK

YaCTHIIBI. CBs3b MaccChl C BHCpFI/IeI/IVI/I

https://m.edsoo.ru/ffOcfc68



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
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HUMITYJILCOM. BHCpFI/IH IIOKOs

Kontponsnas padora «OnTHka.

39 OCHOBEI CIIELUAIBHON TEOPUH bubnmorexa LOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCHTEILHOCTH
40 ®ortonsl. opmyna [1nanka. Jneprus bubnuorexa [JOK
Y UMITYJIbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIE0BAHNE
bubmmoreka [{OK
41 .0 A.T.
orodpperra. OnbITs https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTodddekTa. YpaBHEHUE
42 BM‘HHJTeI(f‘Ha .]'qu)lq)(bOTOS(b(il:))eKTa bubamorera LOK
g ’ https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porosddexra
Hasnenne ceera. OnbiTol I1. H.
43 JlebeneBa. XuMU4eCKOE ACHCTBUE bubmorexa IOK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoicTBa u
MPAaKTUYECKOE MMPUMEHEHHE:
44
(dhoToseMeHT, (HOTOIaTIHK,
COJIHEUHas OaTapesi, CBETOIUO/T
45 Pemenne 3aga4 mo reme «91eMEHTBI bubnmuoreka [JOK
KBAaHTOBOM ONTHKH https://m.edsoo.ru/ff0d0302
Monenb atoma TomcoHa. OTBITEL
46 Pezepdopna o paccesHuio 0-4acTu bubmmorexa [JOK
PPOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bu6mmoreka [JOK
47 IT b
OCTYRATHL Bopa https://m.edsoo.ru/ff0d0afa
48 W3nydyenue u norjiomieHne GOTOHOB bubnuorexa [IOK

IIpu Ie€pexoac aroMma ¢ OAHOT'O YPOBH:A

https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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SHEPIruM Ha Ipyrou. Buasl criekTpos

49

BousHOBBIE CBOMCTBA YacTUll. BOJIHBI
ne bpowuis. KopnyckyisipHo-
BOJIHOBOM nyayin3M. CIIOHTaHHOE U
BBIHYXKJICHHOE U3JTy4CHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaIMOAKTUBHOCTH. OTIBITHI
Pesepdopna no onpeneneHuto cocrasa
PaIMOAKTUBHOTO M3ITYYCHUS

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

51

CaoucTBa anbda-, 6era-, raMmma-
n3inydeHus. BousHue
PaIMOaKTUBHOCTHU Ha )KUBBIE
OpraHU3MBI

52

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs31 HyKJIOHOB B sijIpe.
Snepubie peakuuu. AnepHbld
peakrtop. [IpoGnembl, epCEKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SIICPHOU
SHEPTETUKHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble yacTULbl. OTKpPBITHE
NO3UTpOHA. MeTo 16l HAaOMI0ICHUS U
perucTpanum 1eMEHTapHbIX YaCTHLI.
Kpyrabiii ctonn «®yHaameHTanbHbIe
B3aUMOJCUCTBUA. EQUHCTBO
(bu3nYecKOU KapTUHBI MUpa»

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

55

Bun 3Be3nH0ro HeOa. Co3Be3aus,
SIPKUE 3BE3/IbI, MJIAHETHI, UX BUIUMOE



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

nBrokenne. CoaHeyHas cUCTEMaA

56

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

57

3BE3/1bI, ©X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoeHnue 3B€311. COBpeMeHHbIE
MIPEACTABICHUS O TIPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

58

Mneunsin [1yre — Hama ['anakTuka.
Tlonoxxenue u nBukenne CoiHIIa B
lNamakTtuke. ['anaktuku. YepHsle
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peIBa.
PenukroBoe uznmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padoTa «I1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06maromuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax IesTeIbHOCTH
yeJIoBeKa

63

O6o6maromuii ypok. Ponbs 1 Mmecto
(GU3UKN ¥ aCTPOHOMUHU B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa




64

O6o06maromuii ypok. Ponb
¢usnveckoit Teopun B GopMUpOBAHUH
npeacTaBiIeHu 0 PU3nIecKoi
KapTUHE MHUpa

65

Oo6o06maromuit ypok. Mecto
(bu3nvecKoil KapTUHBI MHpa B 001IeM
Py COBPEMEHHBIX €CTECTBEHHO-
HAay4YHBIX MPEJCTABICHUNA O IPUPOJC

66

PesepBHbIl ypok. MarautHoe noie.
DNeKTpOMarHuTHasl UHIYKIUS

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CIIeIMAIbHON TEOPUU
OTHOCUTEIBHOCTH

68

Pesepnsrii ypok. KBanroBas ¢usuka.
DJIEeMEHTHI aCTPOHOMUU U
acTpopU3UKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




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

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakuueit [lappentreBoit H.A., AkunonepHoe o61ectBo «31aTenbeTBO
«IIpocsewenue»

» Gusuka, 11 kiace/ Mskumes I'.J1., Byxosues b.b., YUapyrun B.M. nox
penakuueit [lappentreBoit H.A., Akunonepaoe obmectBo «31aTenbeTBO
«IIpocsewmenue»

» dusuka, 11 knace/ I'eaaenmreitn JI.O., bynarosa A.A., Kopaunses 1.H.,
Komrkuna A.B., O0miecTBo ¢ orpannyeHHo# oTBeTcTBeHHOCThI0 « BUHOM.
JIaGopaTtopus 3HaHUI»; AKIMOHEpHOE 001ecTBO «M3naTenbeTBo

«HpOCBGHIGHI/IG»

» dusuka, 10 kimace/ I'eaaenmreitn JI.O., bymaroa A.A., Kopuuises 1. H.,
Komkuna A.B., Ob6mecTBo ¢ orpaHnueHHON 0TBeTCTBEHHOCThIO « BMHOM.
JlaGoparopus 3HaHUI»; AKITMOHEPHOE 001IecTBO «M3/1aTebcTBO

«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET









