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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUH M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yuérom denepaibHoll paboyeil mporpaMMbl BOCHUTAaHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnuka» B 00pa30BaTENIbHBIX
OpraHu3alusiax Poccuiickon denepanuu, peanu3yrmmnux OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBieHO Ha (opMupoBaHUe
€CTEeCTBEHHO-HAYYHOM KapTUHBlI MHupa oOyyarommxcs 10-11 kmaccoB rmipu
oOydyeHHH X Qu3KKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBerctByeT TpeboBanusiMm O®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHbIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOIMMOCTh PEATU3aAlMN MEXKIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3UKH: JTUYHOCTHEHIE,
MeTanpeIMeTHbIE, IPeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma no gu3MKe BKIIOYAET:

® [UIaHUpPYEMbIE Pe3yJIbTaThl OCBOCHHUS Kypca Pu3nKu Ha 6a30BOM YPOBHE, B

TOM YHMCJIe PEeIMETHBIE Pe3yIbTaThl M0 TOJaM 00y4eHHUS;

e cojepxxanue yueOHoro npeamera «dusuka» mo rogam o0yueHus.

dusrka Kak Hayka O HambOojee OOMMX 3aKOHAX IPHUPOJBI, BHICTyMHas B
KayecTBe yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIICCTBEHHBIN BKJIAJ] B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LLkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
I €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SBJICHUHN, H3y4YaeMbIX XHMHEH, OMOJIOTHEH,
bu3mdeckoii reorpadueri u acTpoHommei. Mcmonp3oBaHWE W AKTHBHOE
npuMeHeHne (QU3WYECKUX 3HAHUKA  ONpeleNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCA, TMOJIYYEHHsS HOBBIX MATEpUAJIOB C 3aJaHHbIMH CBOWCTBAMHU WM JPYTHUX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaa B (POPMHpPOBaHHE E€CTECTBEHHO-
HAyYHOU KapTHUHBI MUpa OOydaromuxcs, B (GOPMHPOBAHHUE YMEHHH MPUMEHSTH
HAyYHBIN METO/]T TO3HAHUS MTPHU BHITIOJTHEHUH UMH YI€OHBIX UCCIICTOBAHUH.

B ocHOBYy Kkypca ¢Gu3MKK JJ18 YPOBHS CpeIHEro oOImero oOpa3oBaHUs
MOJIOKEH PAJl UJIe, KOTOpblE MOXKHO paccMaTpuBaTh KaK MPUHIMIBL €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npennosaraet
3HAKOMCTBO C IIMPOKHM KPYIOM TEXHUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUN
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX JKOJOTHYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBJsOTCA (u3HUeckue Teopuu (PopMHUpOBaAHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-IeSITEIBHOCTHBIN MOAX0J B Kypce (U3HKU pean3yeTcs MPexKIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpbIE B Iporpamme mno (u3uke oO0beIWHEHBl B OOLIMI CIHUCOK yYEHMYECKHX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJAMMBIX JUISI KOHTPOJS UM OLCHKHM, OCYIIECTBIAETCA Yy4aCTHUKAMH
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOunera ¢usuku. Ilpm sTomM oOecreynBaeTcs OBIAJCHHUE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEUIOKEHHBIX THIIOTES.

bonpmoe BHUMaHWE YIENAETCS PELICHUIO PACYETHBIX M KAadyeCTBEHHBIX
3amad. IIpu 3TOM 11 pacd€THBIX 3aa4 MPUOPUTETOM SIBIISIIOTCS 3aa4d C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nemoB. (s KauecTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIIOTCS 3aJlaHUS HA
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIEeUeHHI0 Yy4eOHOro rmpoiecca 0a30BbIi ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOr0 IMKIa. B kabuHeTe (HU3WKHM JOHKHO OBITh
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHWHUMAJIbHOW JIOCTATOYHOCTH UM  OOCCIEYMBACT IOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o00OpynOBaHUE [JIi YYCHHUYECKHUX MPAKTUUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX NMPUOOPOB, a TaKKe KOMIIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (opmupoBaHue uHTEpeca M CTPEMIJICHHS OOYyYalOUMXCS K HaydYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

® pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS B (HOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3ylibTaTa H3yYCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (dopmupoBaHne yMeHUN OOBSCHATH SBICHUA C HCIOJIB30BAHUEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

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

JlocTikenne ITUX 1elield 00ecTeunBaeTcs pemeHneM CIeAyIonuX 3a7a4 B

MpoIecce u3yueHus Kypca (PM3UKH Ha YpPOBHE CPETHETO 00IIero 00pa3oBaHMS:



® puoOpeTeHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIFOYAst MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (QopMHupoBaHHE yMEHUN MPUMEHITH TEOPETUUYECKUE 3HAHUS IS
oObsiICHEHUS (PU3MYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU;

® OCBOEGHHME CIOCOOOB pEHIeHUs pPa3IMYHbIX 3aJad C SBHO 3aJaHHOM
¢usznuecko Monenblo, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3/laHue (PU3MYECKON MOJIEIH, aICKBATHON YCIOBUSIM 3a/1a4H;

e T[OHMMaHuE (U3NYECKUX OCHOB W TPHUHIIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

® OBJIQJICHUE METOJAMH CAaMOCTOSATEIIPHOTO TUIAHUPOBAHUS W TPOBEACHUS
bU3UYECKUX HKCTICPUMEHTOB, aHajliv3a W HHTEpIpeTanuud WHOOpMAaIHH,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

® CO3/IaHUE YCJIOBUH ISl Pa3BUTHS YMEHUM MTPOCKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOM NEATEIbHOCTH.

Ha wuzydenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTHYECKUX paboOT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€TAeT BBHIOOD
NPOBEJCHUs JIa0OpAaTOPHBIX PAOOT W OMNBITOB C YYETOM HHIWBUIYAIBHBIX
0COOCHHOCTEH 00yYJarOIINXCS.

MaTepuaJIbHO-TEXHHYECKOE OCHAIIIEHHE NIPOrPAMMBI:

° Annapanmoe obecnevenue:

- O0opynoBanue nenrpa «Touka pocra»
- YueOHbIli KaOMHET

- CTOJ1 YYEHHYECKUU - 15miT.,

- CTyJ y4eHu4ecKuu - 30mIt.,

- IocKa MmeJioBas - 11iT.,

- IOCKa UHTepaKTUBHAA - 1 1IT.,

- npoektop(mapka) -lmir.,



- KomnproTep -1,

-M®Y -1 wr.,

- wKad a1 JOKYMEHTOB — 31T,
- CTOJI YYUTENbCKUM — | 1IT.,

-lludposas nabopatopus nis yyanierocs pusuku (bazossiil ypoBens) — 3 mir.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupone. HaydHble MeTOAbl NO3HAHUSA OKPY’KAIOLIETO
Mupa. Ponp dSKkcriepuMeHTa W TEOpUM B IPOLIECCE MO3HAHUSA IPUPOJBIL.
DKCHEepUMEHT B (PU3HUKe.

MopenupoBanue (U3MUYECKUX SIBICHUNA M MpolieccoB. HayuHble rumoresbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOM AEATEIbHOCTHU JIIOJIEM.

Llemoncmpayuu

AnHanoroBele U UU(PPOBbIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemenienne, ckOpocTh (CpeAHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTepUaIbHOM TOYKH, MX MPOEKIMH HAa OCH CHUCTEMBI KOOpPIHMHAT.
CiiokeHue nepeMenieHu U CJI0KEHNE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE NpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHsS, IyTH U [EpEeMEIICHUs
MaTepuaIbHON TOUYKU OT BPEMEHH.

CBoOomHoe mazieHre. Y CKOpeHre CBOOOTHOTO T ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTts. [lepron u vacrota obpamenus. [leHTpocTpeMuTensHOE YCKOPEHHUE.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPAIOB, LIEMTHBIE U PEMEHHBIC NTEpPEAAYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[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 yckopeHusi CBOOOTHOTO MaICHUS.

Hanpagnenne ckopocT npu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHnrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONJACHHBIMM TEIOM 3a
MOCJIEIOBATEIIbHBIE pPaBHbIE MPOMEXKYTKH BpPEMEHH 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. IIpuniun cynepno3unuu 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 Tpenus (moxosi, CkoikkeHusi, kauenus). Cumna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJBKEHUS U cujia TpeHus nokos. Koadduuuent tpenus.
Cuita conpoTUBIIEHUS NPU IBH)KEHUU Teja B KUIKOCTU WJIU ra3e.

[TocTynarensHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENIBHO OcH BpauieHus. llnedo cuibl. YcioBus
paBHOBECHS TBEPJIOTO TENA.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: IOAIIUITHUKM,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHna.

N3smepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHs TBEPAOTro Tena. Buasl paBHOBECHSI.

Vuenuueckuii sxkcnepumenm, nabopamophuvie pabomol



N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.

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

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalleHUs.

Tema 3. 3akonvl coXpaneHusn 6 MexaHuke

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

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. Teopema 00 H3MEHEHUU
KUHETHYECKON YHEPTHH.

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

[ToTeHnnanbHple W HEMOTCHIMAIbHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CWJI C M3MCHEHHEM MEXaHWYeCKOW DJHEPruu CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUHU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxktuBHOE IBUKEHUE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 TBYX OIMHAKOBBIX
HUTSAHBIX MAATHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA
Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep IBWKEHUS U
B3aUMO/JICMCTBUS YaCTHI] BenlecTBa. MOJIENIM CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pa3mepsl MoJiekyii. KomnmdectBo BemecTBa. [loctosaaas ABorajpo.



TemmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temneparyp
Llenbcus.

Mopens  wupeampHOro rasza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpHHM HACAIbHOro rasza. AOCONIOTHas TeMmiepaTrypa Kak Mepa
CpellHEe KWHETUYECKON HHEpruu TEeIJIOBOTO JBWKEHUs dactull rasza. lllkama
temrniepatyp KenbBuHa. ['a3oBbeie 3aKkoHbBI. YpaBHeHue MenaeneeBa—Kianeipona.
3akoH [lampToHa. M30mponeccsl B HICATBHOM Ta3e ¢ MOCTOSHHBIM KOJHWYECTBOM
BeliecTBa. ['padguueckoe mpencTaBieHUE H30MPOLIECCOB: H30TEpMa, H30X0pa,
uzobapa.

TexHudeckue yCTpPOWCTBA M MPAKTUYECKOEC MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

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

OnbiThl 0 MU PY3UN )KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO ABUKECHUS.

Mopaens onbita lTepHa.

OMBITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAaHHE MEKMOJIEKYJIISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HILTIOCTpUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchbl BO3AyXa B KJIAaCCHOM KOMHAT€ HA OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3pEKEHHOTO
rasa.

Tema 2. OcHosvl mepmoOUHAMUKU

TepMoauHamuueckas cucteMa. BHYTpEHHssI 3HEPrus TEPMOJUHAMUYECKOU
CUCTEMBI U crIoco0bI €€ m3MeHeHus. KonmmuecTBo TemnoTel 1 pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HWJeallbHOro  Ta3a.  Buasl  Temonepenavu:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3TyUEHUE. Y IeIbHasd TEIJIOEMKOCTh BEIECTBA.
KonnuecTBo TEMmnoThl Npu TEIUIONepeaaye.

[Tonsitue 006 aamabatHom mpormecce. I[lepBhIii 3aKOH TEPMOJMHAMHUKH.
[IpumeneHnne TepBOro 3akoHAa TEPMOIAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH Tepmonunamuku. HeoOpatumMocTh IpoLieccoB B PUPO/IE.

TermoBble ~ MamuHbl.  [IpUHOMIIBIL  OEWCTBUA — TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBbIX MamuHax. KosdduuueHt nonae3Horo



nevictBus TermoBod MammHbl. [lukn KapHo u ero xosd@uiueHT mojae3Horo
JOEUCTBUS. DKOJOTNMYECKHUE MPOOJIEMBI TEINTIOIHEPTETUKH.

TexHuueckue yCTpPOMCTBA UM MPAKTUYECKOE MPUMEHEHUE: JIBUTaTENb
BHYTPEHHETO CrOpaHus, ObITOBON XOIOAMIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH DPaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3/lyXa, HarpeBaHue sdupa B
JATYHHOU TpyOKe MyTEM TpeHuUs (BUICOAEMOHCTPAIHS).

N3meneHnne BHyTpeHHEN SHEPTUH (TeMIIepaTyphl) Tea P TeIlonepeaaye.

OnpiIT 1Mo ananabaTHOMY pACHIMPEHHIO BO3JAyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHusl, PEaKTUBHOIO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeujecmea. Pazoevie nepexoonvl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumeHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3ayxa. HacelmeHHbld mnap. YaenbHas TEIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucraimnuueckue u amopdHbie Tesna. AHU30TPOIKS CBONCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBinenue wu
KpUCTaJu3anus. Y nenpHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJIYYEHUSI COBPEMEHHBIX MaTE€pUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kurnienune npy noHM>XKEHHOM J1aBJICHUH.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGmronenne HarpeBaHus U MIaBICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCcTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa



OneKkTpu3anns Ten. OJEKTPUYEeCKMU 3apan. J(Ba BHAa JIIEKTPUYECKUX
3apsnoB. IIpOBOIHMKM, IDUANEKTPUKM M IOJYNPOBOAHUKH. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

B3anmoperictBue 3apsanoB. 3akoH Kynona. TodeuHbIi JIEKTPUUYECKUM 3apsi.
Onektpuueckoe rmone. Hampsok€HHOCTh — dnekTpuyeckoro moss.  [IpuHnmn
CYIIEPHO3UIMU DIIEKTPUUYECKUX TMOJIEH. JIMHUU HaNpsKEHHOCTH JIJIEKTPUYECKOTO
TOJISL.

Pabora cun  amekrpocratuueckoro  moia.  llotenmuman.  PasHocTb
NOTeHUUANOB. [IpOBONHMKM M JAMDJIEKTPUKH B JJIEKTPOCTATUYECKOM IIOJIE.
JlusnexkTpuyeckass IpOHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DIEKTPOEMKOCTh MJIOCKOI0 KOHAEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHudyeckne yCTpOMCTBA M MPAKTUUYECKOE IPUMEHEHME: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUUECKas 3alluTa, 3a3eMJICHHE DIIEKTPOINpPHOOPOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN ammapar, CTPYWUHBIN IPUHTEP.

Llemoncmpayuu

Y CTpONCTBO M NIPUHIMUIT JEUCTBUS DIEKTPOMETPA.

B3anmojelicTBue HadIEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3apsIKEHHBIX TElL.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSIHUS MEXKIY HUMHU U TUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku 6 pazauunvlx cpeoax

ONEeKTpUYeCKuid TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DONEKTPUYECKOE COMPOTUBJICHUE. YAEIBHOE CONPOTUBIECHUE BEILECTBA.
IlocnenoBaTenpHOE, IapaJLIEIBHOE, CMEIIAHHOE COEIMHEHHUE MPOBOJHUKOB.

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

DNEeKTpOJABWKYIIAsl CHJIa U BHYTPEHHEE CONMPOTHUBJICHUE HCTOUYHHMKA TOKA.
3akoH OMa nJ1s MOJHOM (3aMKHYTOM) 3eKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuE.

DJIEKTpOHHAsI ~ MPOBOJAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
COIIPOTHUBIICHUSI METAJNIOB OT TEMIIEPATypbl. CBEPXIIPOBOIUMOCTb.



DNeKTpUUecKuil TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBoHUKH. CobOcTBeHHas u npuUMecHast MIPOBOJIMMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoAHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKUd TOK B  pacTBOpaXx H  paciiiaBax  3JIEKTPOJIUTOB.
DIEKTPOIUTUYECKAS AUCCOLMALNSA. DIEKTPOIIN3.

DNeKTpUUYECKUii TOK B Ta3zax. CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
pazpsan. Monuus. [Lnazma.

TexHudeckue yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJITMETP, PpEOCTaT, HUCTOYHUKUA TOKa, »JJEKTpOHArpeBaTeIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYITPOBOAHUKOBBIN JTUO]], TAIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKCHMUS.

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOT0 CEYEHUS U MaTepHaa.

CwmeranHoe coeIMHEHNE MTPOBOTHUKOB.

[IpsMoe wu3MepeHue dIeKTpoABMXKYIIeH cuibl. KopoTkoe 3ambIKaHue
rajbBaHUYECKOTO AJIEMEHTA U OIIEHKA BHYTPEHHET'O COMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTE ANEKTPOJIUTOB.

NckpoBoii pa3psia ¥ IpOBOJAUMOCTD BO3AYyXA.

OnHOCTOPOHHSSI TIPOBOJIUMOCTD TUOJA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTposusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsS B 10 kiacce OCymIecTBIsSETCS C
Y4ETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€ C KypcaMu MaTE€MAaTHKH,
OuonoTNu, XUMHUH, TeoTpaduu U TEXHOJIOTUH.

Meowcnpeomemnvle nouamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUS: SIBICHUE, HAay4HbIH (pakT, rumore3a, (hU3MYecKass BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHue CHUCTEMbl YypPAaBHCHWH, JHHEWHas (QYyHKIUS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTRO,
BEKTOPBI U UX MPOCKIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.



buonoeus: Mmexannueckoe NBUXEHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEIJI000MEH >KUBBIX OPraHU3MOB (BHUbI TEIUIONEpPEayH, TEIUIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOSHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsT MAacca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUJIKOCTEH M
ra3oB, JJIEKTPUYECKHME CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IUCCOLUALHS,
rajbBaHUKA.

T'eoepaghus: BnaxHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUEe ABWKECHHUH C HCIOJb30BAHUEM MEXAHU3MOB,
y4€T TPEHUS] B TEXHUKE, MNOAIIMIIHUKH, HCIOJb30BAHUE 3aKOHA COXPAHCHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET W Jpyrue), JBHUTaTellb BHYTPEHHEIO
cropaHusi, mapoBasi TypOvuHa, OBITOBON XOJOAWIBHUK, KOHAUITMOHEDP, TEXHOJIOTUH
MOJIYYEHHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM YHUCIE€ HAHOMATEPUAIIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTATUUECKasl 3allliTa, 3a3eMJICHHE JJICKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATrPEBATEIbHBIC puOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Macnummnoe none. I1eKmpomazHuUmMHaAs UHOYKUUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBHME  TOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM uHAykiuu. [IpuHIUND cynepno3uiuu
MAarHUTHBIX MMOJIeH. JIMHMM MarHUTHOW WHAYKUMW. KapThHa JMHHM MarHUTHOU
WHJIYKITUH TOJIs1 TOCTOSTHHBIX MarHUTOB.

MarnutHoe T10Jie TPOBOJHMKA € TOKOM. KapThHa JWMHUNA WHIYKIUHA
MarHMTHOTO TMOJISI JUIMHHOTO MPSMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT IpcTena. BzaumoaeicTBue npoBOJHUKOB €
TOKOM.

Cunia AMmnepa, €€ MOy b U HallpaBJICHHUE.

Cuna Jlopennia, e€ MOyJib U HampaBlieHUE. J[BUKEHHE 3apsKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM I1ojie. PaGoTa cunsl Jlopenma.

SIBrieHne 3JIEKTpOMAarHUTHOM WHAYKUMU. [IOoTOK BekTOpa MarHUTHOU
WHAYKIAA. OJEKTPOABMIKYIAS CWJIAa HWHAYKIMHA. 3aKOH JJIEKTPOMArHUTHOMU
nHaykuun Gapanes.

BuxpeBoe anexkrpudeckoe Tmosie. OJEKTPOABIKYIIAS CHJIAa HMHAYKIUM B
MPOBOTHUKE, NBKYIIEMCS MOCTYNATEILHO B OJHOPOJHOM MAarHMTHOM ITOJIE.

[TpaBuno Jlenua.



NHnykTuBHOCTE.  SIBIEHHME CaMOMHAYKUMH. OJIEKTPOABIKYLIAs CHIIA
CaMOUHAYKIIUH.

OHeprusi MArHUTHOTO MOJISL KATYIIKHA C TOKOM.

DIJIEKTPOMAarHUuTHOE TOJIE.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: II0CTOSIHHBIE
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU JJIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHA I1€Yb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TIOJISI.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE IIEKTPOMArHuTHOW UHIAYKIIUU.

[Ipasuiio Jlenua.

3aBUCHMOCTD 3JIEKTPOABIKYLIEH CUJIbI UHAYKIUU OT CKOPOCTH HU3MEHEHUS
MAarHMTHOTO IOTOKA.

SIBrieHnEe caMOUHIYKLIH.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO OIS KaTYIIKA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON UHIYKIUU.

Paznen 5. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHunmHsle Ko1eo0anus

KonebarensHass  cucrema. CBOOOmHBIE  MEXAaHUYECKHE  KOJICOAHUS.
INapmonunyeckue konebanus. [lepuon, wacrora, amruutyna u (aza KoieOaHUH.
[IpyxvHHBIM MasATHUK. MareMaTH4eCKUil MasTHUK. YPAaBHEHHUE TapMOHHUYECKUX
kosnebanwmii. [IpeBparieHne sHeprun Mpy TAPMOHUYECKUX KOJIECOaAHUSX.

Konebarenbupiii koHTYp. CBOOOIHBIE AJIEKTPOMAarHUTHBIC KOJeOaHHS B
UJCATbHOM KOJeOaTeTbHOM KOHTYype. AHAJIOTHUA MEXKIYy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIMA KoJjeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHHS
SHEPTUHU B UJCATHHOM KOJICOATEIIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaronux KojeOaHUAX. BBIHYXIEHHbIE MEXaHHUUECKHE
KosneOanus. Pezonanc. BeiHY)I€HHBIC 2I€KTPOMATrHUTHBIE KOJICOAHNS.

Ilepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOTO TOKa. AMIUIMTYAHOE€ W JICUCTBYIONIEEC 3HAYCHUE CHIIBI TOKA W
HATPSHKCHMSL.



Tpancdopmatop. [IpousBoacTBo, nepenadya U NOTPEOICHUE ANEKTPUUECKOU
SHEPruu. DKOJOTUYECKHE PUCKH MPU IPOU3BOJACTBE 3JeKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUS AJIEKTPOIHEPTUU B MOBCEHEBHOM KU3HU.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IIPUMEHEHME: DBJIIEKTPUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI'0 TOKA, JMHUH JIEKTponepeay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KojieOaTeIbHONM CHUCTEMBbI (MPYXUHHBIA WA
MaTeMaTU4YeCKUM MasiTHUK).

HaGmonenue 3aTyxaronumx KojaeoaHui.

HccnenoBanne CBOWCTB BbIHYKICHHBIX KOJIEOAHUH.

Ha6monenue pe3oHanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMSI.

OcuuorpaMMbl (3aBUCUMOCTH CUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mocie0BaTEIbHOM COCIMHEHUU PE3UCTOPA, KaTYIIKH
WHYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUH 3JEKTpOonepeadH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOAa MalbIX KojeOaHM Tpy3a Ha HUTH OT
IUTMHBI HUTH U Macchl Tpy3a.

HccnenoBaHne NEpeMEHHOTO TOKa B LEMM W3  TOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmMpOMAZHUNHbBLE 80TIHbL

MexaHnueckue BOJIHBIL, ycCIOBHS pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJiHBL. [lomepeyHble W MOPOJOJIbHBIE BOJIHBIL.
Nutepdepennus u qudpakius MEXaHHUIECKUX BOJTH.

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

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSI M3JyUYECHUS JIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anektpomarautHoil BosnHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXEHHUE, MPEIOMIICHUE, TOSpU3aus, TUPpaKIus,
unTepdepennrs. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTpPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIBI pagUOCBA3U U TeAEBUICHUS. Panuonokanus.

DNEeKTpPOMAarHUTHOE 3arpsi3HEHNE OKPYKAOIIEH Cpebl.

TexHuueckne yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl JAMArHOCTMKA B TEXHHKE W MEIHUIIMHE, pajap,
paguonpuEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-nieys.

Jlemoncmpayuu



O6pazoBanHue U pacupoOCTpaHEHHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebiomeecs Ten0 Kak HCTOYHUK 3BYKA.

HaGmonenue orpaxxeHus v NpeioMIICHUSI MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHnu u 1uppakinv MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmoneHue cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTATYIOM U
4acTOTOM KoJieOaHuH.

HccnenoBanne CBOWMCTB  DJIGKTPOMAarHUTHBIX  BOJIH: OTpakKCHHUE,
peJIoMJICHHE, oJsipu3aius, Tudpaxius, naTepdepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoOCTpaHEHUE CBETA B
ogHOpoaHOU cpexe. JIyu cBera. ToueuHbI HCTOYHHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHbI oTpaxeHHUs: cBeta. [locTpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomnenue cera. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiienusi. [lonHoe BHyTpeHHee oTpakeHue. I[lpenenbHBI yroa MOIHOTO
BHYTPEHHET'O OTPaKEHUS.

Hucnepcust cBeta. ClnoxHbIM cocTaB Oenoro ceera. L{ger.

CobOuparome W pacceuBaromue JUH3bL. ToHkKas suH3a. DoKycHOe
paccTossHHE M ONTHYecKas cuia TOHKOM JuH3bl. [locTpoeHue wm3o0pakeHuil B
coOuparonmx U paccenBaronux jduH3zax. Gopmyna TOHKOW JHH3BL. YBEIUYECHHE,
JaBaeMO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. WuaTepdepenums cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEpP(hEpPEHIIMOHHOM
KapTHUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. JudpaximoHHas peméTka. YcCIoBHE HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOrO0 CBETa Ha
TuGPaKIOHHYIO PEIIETKY.

[Tonspuszauus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyla,
doToamnmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKA, TOJIPOU.

Jlemoncmpayuu

[IpsiMonuHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEOMJIICHUE CBETA.
OnTtrueckue npudopsI.

[TonHOEe BHyTpeHHEE OTpakeHre. Moenb CBETOBOAA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenn MUKpPOCKOMa, TeJIECKOMa.



HaGmonenne nntepdepeHunn crera.

HaGmonenue nudpakuum ceera.

HaGmronenue nucnepcuu ceera.

[Tony4yeHue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[lony4yenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKH.
HaGmonenue noisipu3anuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi
N3mepenue nokaszaTesns NpegoMIICHUs CTEKIIA.
Hccnenosanuie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmonenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI ClIENMAJIBLHON TEOPUU OTHOCUTEIbHOCTH

['panumel mpUMEHMMOCTH — KJIaccM4eckod — mexaHuku.  [loctymatsl
CIIENUAJIbHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJIS CKOPOCTH
CBETa B BaKyyMe, MPUHIIMI OTHOCUTEIIBHOCTH DUHIIITCHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJIJICHUE BPEMEHU M COKpalleHHE
JUTVHBI.

DHEprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBI.

CBsi3b Macchl ¢ SHEPruel U UMITYJIBCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHUs
TIOKOSI.

Pa3nen 7. KBanToBas pusuka

Tema 1. dnemenmovt K6aHMOBOI ONMUKU

®otonsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €T0 YaCTOTOW. DHEPTUs
U UMITYJTbC (DOTOHA.

OtkpseiTre u uccinenoBanue porodddexra. Onbitel A. I'. CToneToBa. 3aK0oHbBI
dororddexra. YpaBuenue DitHmrerina ana dotodrddexra. «KpacHas rpaHuia»
dotorddexra.

HaBnenue ceeta. OnbiTel 11. H. JIeGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckne yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTunK, colHeUHas O6aTtapesi, CBETOIHO/I.

Jlemoncmpayuu

dotor(peKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (oToddekTa.

CseToauo.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma



Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHio o -4acTHII.
[lmanerapnas moxpens aroma. Iloctynatel bopa. M3nyyenume u moriomieHue
(OTOHOB MNpHU Mepexoje aroMa C OJHOIO YPOBHS SHEpPrud Ha Apyroud. Buaswl
crekTpoB. CIIEKTp YPOBHEW dHEPrUU aTOMa BOJIOPOJA.

BonHoBsie cBoiicTBa yactull. Bomusl ne bpoitns. KopmyckyiisipHO-BOJIHOBOM
IyaJIi3M.

CrnoHTaHHOE U BBIHYXJECHHOE U3JIyUYEHHE.

TexHuyeckue yCTpPOWCTBA M NPAKTUYECKOE MPUMEHEHUE: CHEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopnaens onbita Pesepdopaa.

Ornpenenenue QIMHBI BOJIHBI Ja3epa.

HaGmonenne nuHeMvaThiX CIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HaGmonenne nuHevaToro cnekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JIOKa3bIBAIOIIUE CIOKHOCTh CTpoeHUs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopma mo  ompeneneHuto  cocTaBa
paanoakTuBHOrO u3nydeHus. CoiictBa anbda-, Oera-, ramma-u3IydeHUs.
BnusiHue paainoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OTkpbITHE TIPOTOHA U HeWTpoHa. HykimonHas monenb smpa [eizenbepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30Tonsl.

Anbda-pacman. DJIEKTPOHHBIM M TO3UTPOHHBIM Oera-pacman. ['amma-
u3NydeHue. 3aKOH PaJuOaKTUBHOrO pacnaja.

DHeprusi CBSI3M HYKJIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.

Snepnbie peakuuu. [lenenre u CUHTE3 SAEP.

Anepnsiii peaktop. TepmosimepHbiii cunTe3. [IpoOieMbl W TEPCIEKTHUBBI
SAIEPHON SHEPreTUKUA. DKOJIOTMUECKUE ACIIEKThI SIAEPHOM SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HAOIIOICHNS ¥ PETUCTPALIAN AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHbIe B3auMOAeHCTBUSA. EqUHCTBO pu3nyueckoi KapTUHBI MUPA.

TexHnueckne yCTpOMCTBa U NMPAKTUYECKOE NMPUMEHCHUE: JIO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CuéTynK HOHU3UPYIOIIUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

UccnenoBanue TpekoB yacTull (110 TOTOBBIM oTorpadusim).



Pasznen 8. DiieMeHTBHI ACTPOHOMHUM U ACTPO(PU3IUKH

DTtansl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMHUH.

Bun 3Bé3nHoro neba. Co3Be3gusi, sipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeuHast akTUBHOCTb. McTounuk sHeprum CoyiHIA W 3BE3I.
3BE3MIBI, UX OCHOBHBIE XApPAaKTEPUCTUKH. [[narpamMma «CHEKTpajJbHBIA KIacCc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IMOCIEIOBATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IMOCJIENOBATEIbHOCTU. BHYTpEeHHEE CTpOEeHHUE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Botonnu CoiHua u
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii [Iyte — Hama I'anmaktuka. [lonoxenue u aBukenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku v kBazapbl. YUEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa606sa. Pazberanue rajakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnnie mpo6iieMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMITBIOTEPHBIX
NPWIOKEHUI I ONpe/ieNieHUs MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOTYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIynsl, manet, Miteanoro IlyTu.

O600maromnee MOBTOPEeHUE

Pons ¢u3ukm W acTpOHOMHMHM B SKOHOMHYECKOH, TEXHOJOTHYECKOM,
COLIMAJILHOM M THUYECKOU cdepax AesSTEIHLHOCTH Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOM HAyYHOUH KapTUHE MHpPA, POJib PU3NUECKON TEOPHUH
B (OpPMHpPOBAHWUU TPEICTABICHUNA O (U3UYECKOM KapTUHE MHUpPA, MECTO
¢dusznueckor KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBJICHUIN O TIPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3ydenue kypca ¢uzuku 0a30Boro ypoBHs B 11 kimacce oCyIIECTBIISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMM MAaTEMATHKH,
Ononoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvle nouamusl, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUS: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKas BEIMYWHA, 3aKOH,
TEeOopusi, HAOII0IEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIIb, U3MEPEHHUE.



Mamemamuka: pelieHHE CHUCTEMBl YPaBHEHHM, TPUTOHOMETPUYECKUE
GyHKIMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'E€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKUMH HA OCH KOOPAWHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (PYHKIMH, NPU3HAKK TOAOOUS TPEYTOJIHLHUKOB,
ompeiesIeHne IONaAu TUIOCKUX GUryp u o0bEMa Tel.

buonoeus: »snekTpuueckue SBJICHUS B JKUBOM NpHUpoOJE, KojeOaTelbHBIC
JIBUKECHUS B )KMBOU MPUPOJE, ONITUYECKUE SBJICHUSA B )KUBOW NPUPOJE, AECUCTBUE
paaualuy Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAIIIMYECKasA CTPYKTYpa TBEPABIX
TeJd, MEXaHU3Mbl OOpa3OBaHUSl KPUCTAJUIMYECKONW PEMIETKH, CHEKTPaIbHbIN
aHaius.

leoepaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3alleKM MATHUTHBIX  PYII,
dboToCchEMKA 3eMHOM MTOBEPXHOCTH, TPEACKA3aHUE 3EMIICTPSICEHUIA.

Texnonocus: JHUHUW DJIEKTpONEpeay, TEHEpaTop MEPEMEHHOIO0 TOKa,
AJIEKTPOJIBUTATENb, WHIYKIMOHHAs TI€4Yb, pajap, PaguonpuUEMHUK, TEJIEBU30D,
anteHHa, tenedoH, CBU-meub, NMPOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA INPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpeIHEro OoOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIEC PE3YbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0mKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEHW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMM, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEILHOU I€STEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKTAHCKOW MO3UIIMU 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTRA;

NPUHATAE  TPAAUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKHX U
JEMOKPaTUUECKUX 1IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JESITEIbHOCTh B MHTEpEcaX TIpa)kKIaHCKOTO
o0111ecTBa, y4acTBOBaTh B CaMOYIIPaBJIeHUH B 00pa30BaTEIbHOM OpraHu3aIliu;

YMEHHE B3aUMOJICHCTBOBATH C COIMAIbHBIMUA MHCTUTYTaMH B COOTBETCTBUU C
X QyHKIHMSIMY U Ha3HAYCHUEM;

FOTOBHOCTh K TYyMaHUTaApHOM U BOJIOHTEPCKOU I€ATEIBHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHUS:

c(hopMHUPOBAaHHOCTH POCCUHCKOU rpaKTaHCKOMN WJIEHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTHUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYSACh HA MOPAJIBbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMUUBOTO OYIYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:



ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi 3CTETUKY HAy4YHOTO TBOPYECTBA,
MpUCyLIEro (pU3nYEeCcKoil HayKe;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHONU AEATENbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PM3MKON M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTH
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) IK0JI0rH4eCKOro BOCIIUTAHHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKON KYJIbTYPhl, OCO3HAHHME TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JEUCTBUM B OKPYKAIOWIEN CPEJIE HA OCHOBE
3HAHMS 1IeJIel yCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHue OIbITa JeATEeIbHOCTH HKOJOTMYECKOW HaINpaBICHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAHUH MO0 (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOW [EeATEeIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJIEI0BATEIbCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS
ba3oBble Jornueckue AeMcTBUA:
CaMOCTOATENbHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeAesaATh LENU ACATEIBHOCTH, 3aJaBaTh IAapaMeTpbl U KPUTEPUU HX
JOCTUKECHUS;
BBISBJISITH  3aKOHOMEPHOCTM M IIPOTUBOpPEUYHsST B  pPacCMaTpUBAEMBbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEMICHUS TPOOJIEMBI C y4ETOM aHaIM3a MMEIOIIUXCS
MAaTEepPUAIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B ACATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LIEJIIM, OLICHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH;
KOOPJIMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBHUSIX  PEaJIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;
pPa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEUICHUHU KU3HEHHBIX MPOOIEM.



Bba3oBble ncciaenoBaTe/ibCKue 1eiiCTBUS

BJIQ/ICTh HAYYHOH TEPMHUHOJIOTHCH, KIIIOUEBHIMA TOHSITHSIMU M METOJAMHU
(pu3HUECKON HAyKU;

BJIAJIETh HABBIKAMHU YYEOHO-HCCIIEIOBATEILCKON U MPOEKTHOM JEATENbHOCTU
B 00ylacTu (PU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelieHus1 3a7ad (U3UYECKOro COACPKAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHUS;

BIAJETh BUJAMH JICSITCIBHOCTH IO IIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalMy, NpeoOpa3oBaHUI0 U TPUMEHECHHIO B Pa3IMYHBIX Yy4eOHBIX
CUTyaIUsX, B TOM YHUCJI€ TIPU CO3JaHUU YUEOHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBIIATH TMPUYMHHO-CJICJACTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelieHus, HaXOJAUTh apryMEHTHI I J0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MMapaMeTPhl U KPUTESPUH PCIICHHUS,

aHAJM3MPOBATh TIOJYyUYCHHBIE B XOJAEC peIIeHUs 3aJaud Pe3yJbTaThl,
KPUTHYECKU OIICHHBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATh U3MECHCHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJauyd B 0O0pa30BaTEIbHOU
JCSATEIBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (HU3UKU;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HaHUS 1O (U3MKE B TPAKTHUYECKYIO 00J]acTh
KU3HEEATETHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTATh HOBBIE UJIEH, MPEIaraTh OpUrHHAIbHbBIE TIOJIXO/IbI M PeIleHHUS,;

CTaBUTH IPOOJIEMBI U 33]1a4H, IOMYCKAIONIME aTbTePHATUBHBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMH TMOJy4YeHUs WH(opMaruu (U3HUEeCKOro COAEep>KaHus U3
UCTOYHUKOB pa3HBIX THUIIOB, CAaMOCTOSITEJILHO OCYIIECTBIATh TOUCK, aHaJIU3,
CUCTEMATH3allMI0 W HMHTEPIpETAi0 HHOOPMAIMN Pa3IUYHBIX BHUIOB U (HOpM
MIPEICTaBICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
31a9 ¢ COOJIOJICHHEM TpeOOBaHUN HProHOMHUKH, TEXHHUKH OC30MaCHOCTH,
TUTUCHBI, PECYpPCOCOEPEeKeHHS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

co37aBaTh TEKCThI (PU3WUYECKOTO COMEpKaHUS B PA3IMYHBIX (opMmarax ¢
y4€TOM Ha3Ha4YeHUS WH(DOpPMAIUU U TIEJIEBOM ayJUTOPUHU, BBIOUPAs ONTUMATHHYTO
dbopMy mpeICTaBICHUS U BU3yaJTU3aIIHH.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

OCYLIECTBJISITh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YpPOUHOMU
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C MCIOJB30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh U HCHOJB30BaTh MPEUMYLIECTBA KOMAaHIHONW W WHIWBHUAYaJbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX IEWCTBUU C YUYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN Ka)KJI0TO WieHa KOJUIEKTHUBA;

OPUHUMATh €M  COBMECTHOM  JAEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACHUCTBHUS IO €€ JOCTHMKEHHUIO: COCTaBIIATh IUIaH ACHCTBHIA,
pacnpenensiTb poyiid ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXKIATh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBAaTh KauyeCTBO CBOETrO BKJAJa MU KaXJOr0 y4YaCTHUKA KOMAaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TNPOEKThI, OLEHMBATh HJAEH C TMO3HMIUU HOBU3HBI,
OPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIISITh ITO3UTHBHOE CTPAaTErMYECKOE IOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITH MO3HABATENbHYIO NIEATEILHOCTh B 00JIacTU
GU3UKM W aCTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh WU (OPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETILHO COCTABJISAThH IUIAH PEIICHUS PACUETHBIX M KaYECTBEHHBIX
3aj/1a4, TUTaH BBIMIOJTHEHUS TPAKTUYECKON PabOThl C YYETOM MMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHIA;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacIIMpATh paMKH Y4eOHOTO MTpeIMEeTa Ha OCHOBE JIMYHBIX MPEATOUYTECHUI;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBAaTH €ro, OpaTh Ha ce0d
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO DSPYIUINA B 00JacTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII UHTEJLJIeKT:



JaBaTh OIICHKY HOBBIM CHUTYyalHsIM, BHOCUTh KOPPEKTUBHI B NIESATECIbHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIIHTATOB IEIISIM;

BJIQJICTh  HABBIKAMU  IO3HABATEIBHOW  PEQIICKCHHU  KaK  OCO3HAHUSA
COBEpINAEMbIX JICWCTBHA W MBICTUTEIBHBIX TIPOIECCOB, WX pE3yJbTaTOB U
OCHOBAHU;

UCIIOJIb30BaTh MPHUEMBI peIICKCHH I OLIEHKH CUTYallud, BHIOOpAa BEPHOTO
pEIICHHSI;

YMETh OIICHHMBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 HX
CHI)KCHHIO;

NPUHUMATh MOTHMBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJIbTaToOB
NESATEITBHOCTH;

NPUHUMATH CeOsl, TOHUMasi CBOU HEJIOCTATKH M JIOCTOMHCTBA,

NPUHUMATh MOTHMBBI M apryMEHTBl JIPYTUX TPH aHajIu3e pPe3yJIbTaToOB
NESATEITBHOCTH;

NPHU3HABATh CBOE MIPABO M MPABO JAPYTHX Ha OIIMOKH.

B mporecce MOCTHIKEHUS JIMYHOCTHBIX PE3yJbTATOB OCBOCHUS IMPOTPaAMMBI
no ¢u3MKe M1 YPOBHS CpeaHero ooOmiero oOpa3oBaHUsA Yy O0O0YYarOIIMXCS
COBEPIIECHCTBYETCS HYMOIIMOHATBHBIH WUHTCIIJICKT, IIPE IO Iar afoIui
c(hOpPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MMOHMUMATh CBOE YMOIIMOHAIBHOE
COCTOSIHH€, BUJICTh HAIPABICHUS Pa3BUTHSI COOCTBEHHOW 3MOITMOHAIHHOU CQEPHI,
OBITh YBEpPECHHBIM B ceOe;

CaMOpPETYJIMPOBAaHUS, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IMIOBEJCHHE, CIIOCOOHOCTh aJanTHPOBAThCSI K
YMOIMOHAILHBIM H3MEHEHHUSM U TIPOSIBIISITH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUH, BKIIOYAIOIICH CTPEMIICHUE K JOCTH)KCHUIO IETH U
yCIIeXy, ONTHUMHU3M, HHUIMATUBHOCTH, YMEHHE JEHCTBOBATH HCXOAS U3 CBOUX
BO3MOKHOCTEH;

AOMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATIFHOE COCTOSTHHE
JIpYTHX, YYUTBIBATH €r0 TIPU OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

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

HNPEAMETHBIE PE3YJIBTATDBI
K koniy oOyuenuss B 10 kjaacce mnpeaMeTHbE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPa’KaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUM:



JEMOHCTPUPOBATh HAa MPUMEPAX POJib U MeCTO (Pu3uku B (HOPMUPOBAHHUH
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMECHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIIOEH;

YUUTHIBATh TPAHULBl TMPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJIETEH:
MaTepHualibHasi TOUYKa, MHEpIUalbHas cUCTeMa OTcuéra, adCONIOTHO TBEPIOE TENO,
WJIea’bHbIM a3, MOJEIM CTPOECHUS I'a30B, KUIAKOCTEH U TBEPABIX TEJI, TOYCUHBIN
AIEKTPUYECKUH 3apsi NpU pelieHnH (PU3NYECKUX 3a/1aY;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BELIECTBA U
JJIEKTPOJAUHAMUKUA:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  IPSAMOJIMHENHOE
JIBUKEHUE, CBOOOJHOE TMAaJ€HUE TeJl, ABWKEHHE IO OKPY>KHOCTH, HWHEpUUs,
B3auMojieiicTBUE Tell, AUPQy3usi, OPOYHOBCKOE JIBUKEHUE, CTPOCHHUE KUAKOCTEH
U TBEPABIX TeJl, U3MEHEeHHEe 00BbEMA TeJ IPU HarpeBaHUU (OXJIAXKACHHUH ), TEIJIOBOE
paBHOBECHUE, HCHAPEHUE, KOHJCHCALWs, IUIABJICHUE, KPUCTAJUIM3alus, KUIICHUE,
BJI&KHOCTb BO3/lyXa, [TOBBILICHUE JAaBJICHUS T'a3a IIPU €r0 HarpEBaHUMU B 3aKPHITOM
COCyle, CBs3b MEXKAY IlapamMeTpaMM COCTOSHMS Tra3a B HM30IpPOLECCax,
AJIEKTpU3aLus TeJl, B3aUMOJECHCTBUE 3apA/I0B;

OMKCHIBATh MEXAHUYECKOE JBUIKEHUE, UCIONb3Yysl (U3MUYECKUE BEITUYHHBI:
KOOpAWHATA, IyTh, IIEPEMELICHHE, CKOpPOCThb, YCKOpPEHHME, Macca Tejla, CWIA,
UMITYJIC Teja, KUHETHUYECKAasl DHEPIHUsl, NOTCHIUAIbHAS SHEPrUsl, MEXaHU4EeCKas
pabora, MexaHMuYecKas MOIIHOCTb; NPHU ONUCAHUU TIPABHIBHO TPAKTOBATh
(Gu3MUecKrii CMBICT MCHOJB3YEMBbIX BEIIMYMH, WX OO0O03HAUYE€HUS U €IIUHUIIBI,
HaXOAUTh (POPMYIIbI, CBSI3BIBAIONINE JAHHYIO (U3MUYECKYIO BEJIMYUHY C APYTUMH
BEJINYNHAMUY;

ONMCHIBATH H3YYEHHBIC TEIUIOBBIC CBOMCTBA TEJI WM TEIUIOBBIC SBIICHUS,
UCTIONB3Yysd (U3MUYECKHEe BETUYMHBI: JaBIIEHUE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasi SJHEPTUSA XAaOTUYECKOIO JABMXKEHUSI MOJIEKYJ, CPEAHEKBaApaTU4Has
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS 3HEprusi, pabora rasa,
KOA(Q(GUIIUEHT TOJE3HOTO JEHCTBUS TEIUIOBOTO JBUTATeNs; MpPU ONUCAHHUH
MPaBWIBHO TPAKTOBaTh (U3MYECKUI CMBICT HCHOJIB3YEMbIX BEIUYWH, HX
0o0O3HAaUeHUsI W CAWHMIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIONIUE JAHHYIO
(GU3MUECKYI0 BEIMUUHY C IPYTUMU BETUYNHAM;

ONMCHIBATh U3Y4YECHHBIE JJIEKTPUUYECKHUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE
ABJEHUS (IIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEIUUMHBI: JCKTPUUECKUHN 3apsl,
JIEKTPUYECKOE I0JI€, HANPSHKEHHOCTD IO, MOTEHIUAJ, Pa3HOCTh [OTCHLIMAIIOB;
Py ONMHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UYECKUA CMBICT HCIOJIB3yEeMbIX
BEJIMYMH, UX OOO3HAUEHUS W EAUHUIIbI; YKa3blBaTb (POPMYJIbI, CBS3BIBAIOIINE
JAHHYIO0 (PU3MUYECKYIO BEIMYUHY C IPYTUMHU BEIUYHMHAMU;



aHAM3UPOBATh (HU3MUECKHE MPOIECCHl U SBICHUSA, UCTIONB3YsS (PU3UUECKHUE
3aKOHBI M MPUHLUIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonsr HeroToHa,
3aKOH COXpaHCHHMsI MEXaHWYECKOW DHEPTHUH, 3aKOH COXpPAaHCHHUS WMITYJIbCa,
MPUHIMI CYTEPIO3UIIUNA CHJI, TPUHIMI PABHOMPABUS HWHEPIHUAIBHBIX CHCTEM
0TCY€Ta, MOJEKYIIPHO-KHHETUYECKYI0 TEOPHUIO CTPOSHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEH KMHETUYECKOW SHEPTUU TEIIOBOTO JBUKCHHS MOJEKYT C
aOCOJIFOTHOM TeMImepaTypol, MepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, TpuW STOM pa3iuyaTh CIOBECHYIO
(GopMyTUPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE W YCIOBUS (TPAHHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JCHCTBUS MAallluH, NPUOOPOB W
TEXHUYECKUX YCTPOWCTB; Pa3nyarh YCIOBUS MX 0€30MacHOr0 MCIOJIh30BaHUS B
TIOBCETHCBHOM JKU3HM,

BBITIOJHATE JKCIEPUMEHTBI IO HMCCICIOBAHUIO (PU3HUCCKUX SBJICHUH W
IPOIIECCOB C HCTOJB30BAHUEM TMPSMBIX M KOCBEHHBIX HW3MEPEHHH, MPH 3TOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTO OIKCIEePUMEHTA,
coOupaTh YCTaHOBKY W3 IMPEAJIOKEHHOTO OOOpYyIOBaHUS, MPOBOIUTH OIBIT |
(bOopMyITHpPOBATH BHIBOIBL;

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUYECKUX BEIUYUH, TIPU
ATOM BBIOUPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIEIOBAaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHM  BEJIMYMHAMH  C
UCIIOJIb30BAHUEM TMPSMBIX H3MEPEHHM, TMPU STOM KOHCTPYHUPOBATH YCTAHOBKY,
(¢uKcUpoBaTH PE3YNbTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3MUECKHX BEIUYUH B
BUJIE TaOIUIl U TpadUKOB, 1eTaTh BHIBOJBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

coOmroaTh npaBuiia 0€30MacHOTO TPyAa MpH MPOBEACHUHN WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON U MPOEKTHOU
JESTENHbHOCTH C WCIOJB30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U 1a0OpPaTOpHOTO
000pyTI0BaHMS;

pemiath pacy€THBIC 3a7a4yd C SIBHO 3aJaHHOW (U3MUECKOW MOJEINbIO,
UCIIOJNIb3YS (PM3MYECKHE 3aKOHBI U TIPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aJa4H
BBIOWpATh (DPU3UYECKYIO MOJIEIb, BBIACIITh (U3MUECKUE BEIMYMHBI U (POPMYIIHI,
HEeoOXomuMble TIJIsi €€ PEeIIeHUs, MPOBOAWTH PAcUEThl U OICHUBATH PEATHHOCTH
MOJIYYCHHOT'O 3HAYCHUS (PM3MUECKON BEITUYNHBI,

penaTh Ka4eCTBEHHBIC 3a/1a4M: BRICTPANBATH JJOTUYECKA HEMPOTUBOPEUNBYIO
LENOYKY PacCyXJICHUH C OMOpoil Ha HM3y4YCHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uIecKue SIBICHUS;

UCIIOJIb30BaTh ~ TPU  PEIICHHMH  y4eOHbIX  3a7ad  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH IS TIOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINH



U MpeACTaBlICHUd Y4eOHON M Hay4dHO-TIOMYJISPHOM MH(pOpPMaLUU, MOITYYEHHOU M3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOJIYYaeMYI0 HH(POPMAILIHIO;

MIPUBOJIUTH MPUMEPHI BKJIAJJa POCCUMCKUX U 3apyOeKHbIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOLIECCOB OKPYXKAIOLWIEr0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUl;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3MKE B MOBCEJHEBHOMN >KU3HU
Uit o0ecrieyeHus: 0€30NacCHOCTH MpU OOpaIeHUH ¢ TPUOOpaMH M TEXHUUYECKUMHU
yCTPOICTBaMU, JIJIsl COXPAHEHUs 3710POBBS M COOJIOJEHUS HOPM SKOJIOTHYECKOTO
MOBE/ICHMSI B OKpYKaloLIel cpelie;

pabotaTh B TpyHIle C BBIIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX POJEH,
IUIAHUPOBATh pPabOTy TPYyMIbl, PAUUOHAIBHO pAaCHpPENeisTh OOA3aHHOCTH M
IUTAHUPOBATh JE€ATEIbHOCTh B HECTAHJIAPTHBIX CUTyalUsX, aJ€KBATHO OLEHUBAThH
BKJIAJ] Ka)KJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PACCMATPUBAEMOM MPOOIIEMBI.

K konny obOyuenuss B 11 kiacce mnpeaMeTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPHUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUH, B MPAKTUYECKON AESATENBHOCTU JIOACH, IEJIOCTHOCTh M €IMHCTBO
¢u3nyeckoi KapTUHBI MUPA;

YYUTBIBATh TPAHULBI TIPUMEHEHUS HW3YUYEHHbIX (QU3NYECKUX MOJEINEH:
TOUYEYHBIM AIEKTPUYECKHUI 3apsil, Jdyd CBETa, TOYCUHBIM NCTOYHUK CBETA, sAIEpHas
MOJiellb aTOMa, HYKJIOHHAas MOJEJIb aTOMHOTO sApa HpU pelIeHUH (U3HUECKUX
3a/ay;

pacrno3HaBaTh (pusnueckue sBiIeHUs (MpoLecCch) U OOBICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMUKHI U KBAHTOBOM (PU3UKHU: AJIEKTPUYECKAsl IPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JEHCTBHSA TOKAa, B3aUMOJEHUCTBHE
MarHuTOB, >JEKTPOMArHUTHas MWHAYKLIMSA, JCHCTBUE MAarHUTHOTO IIOJISI Ha
IIPOBOJHUK C TOKOM H JBWKYIIMMCS 3apsll, 3JIEKTPOMarHuUTHbIE KoyeOaHHUsS U
BOJIHBI, NPSMOJMHEHHOE PpACIPOCTPAHEHHE CBETA, OTPAKEHHUE, IPEIOMIICHUE,
uHTepdepeHums, audpakuus U HOJApHU3aALMs  CBeTa, MUCIEpPCUs CBETa,
doToanekrpuueckuii 3pdekt (horodddekT), cBeTOBOE MaBlICHUE, BOZHUKHOBCHHE
JUHENYaTOro CHEKTpa aroMa BOJOpPOAA, €CTECTBEHHass W HCKYCCTBEHHAs
PaAMOaKTUBHOCTb;

ONMCHIBATh M3YYEHHBIE CBOICTBA BEIIECTBA (IJIEKTPUUYECKHE, MAarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  paA3JIMYHBIX  Cped) H
AIIEKTPOMArHUTHBIE SIBIEHUS (MIPOLIECCHI), MCIMONB3YsAd (U3NYECKUE BEIMYMHBI:
ANEKTPUYECKUI 3apsJ]l, CHJIa TOKA, 3JIEKTPUUYECKOE HAIpPSIKEHUE, JIEKTPUUYECKOE
CONPOTHUBIIEHHE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOABMKYILAs cuiia, padoTa TOKa,
MHAYKIOUS MarHUTHOrO mousisi, cuia Awmrmepa, cuna JlopeHua, WHIYKTUBHOCTH



KaTYIIK{, SHEPTHs SJCKTPUYECKOTO W MArHWUTHOTO TIOJIeH, MEepHUOa W dYacToTa
KoJiebaHuil B KoJeOaTeIbHOM KOHTYpe, 3apsii U Cujla TOKa B Mpolecce
TapMOHUYECKUX DJICKTPOMArHUTHBIX KOJeOaHWi, (OKYCHOE pAaCCTOSHHE W
ONTHYECKAs] CWJIAa JIMH3BI, TPU ONHCAHWH TPABUIBLHO TPAKTOBATH (HHU3MUCCKUIN
CMBIC]T HCIIOJIb3YEMBIX BEJIUYMH, HMX OOO3HAYCHHMsS] W CIAWHHIIBI, YKa3bIBaTh
(GOopMyIIBI, CBS3BIBAIOIIME JAaHHYIO (U3UYECKYI0 BEIMYMHY C JIPYTUMHU
BEIIMYNHAMU;

ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHHS W IPOIECCHI, HCIOIB3YS
(du3HUeCKre BEIMYUHBI: CKOPOCTh JJICKTPOMATrHUTHBIX BOJIH, JJIMHA BOJHBI U
JacToTa CBETa, DHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/T MOTypaciaaa, SHEPTUs CBSA3H
aATOMHBIX SI7IEP, TPU OINMCAHWU TPABUIBLHO TPAKTOBATh (DU3UUCCKUH CMBICI
UCIIOJIb3YEMBIX BEJIMYWH, WX O0O3HAYCHUS M CIWHUIIBI, yKa3bIBaTh (HOPMYIIEI,
CBSI3BIBAIOIINE JIAHHYI (U3UYECKYI0 BEJIUYMHY C JIPYTUMH BEJIUYMHAMH,
BBIUMC/ISATh 3HaUCHHUE (PU3NICCKON BEIIMYNHBI;

aHAIM3UPOBATh (PU3MYCCKHUE TMPOIIECCHl M SBJICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MPHUHIUIIBEE: 3aKOH OMa, 3aKOHBI MOCJICA0BATEILHOTO U MapaJlIeIbHOTO
COCIMHCHUS TPOBOJHUKOB, 3aKkoH Jkoyns—JIeHIa, 3aKOH 3JICKTPOMArHUTHOMN
WHAYKIIMH, 3aKOH MPSIMOJUHEHHOT0 PaclpOCTPAaHCHHS CBETA, 3aKOHBI OTPaKCHHUS
CBETa, 3aKOHBI MPEJIOMJICHUs CBETa, YpaBHEHHE ODWHIITEHHa 111 GoTtorddekra,
3aKOH COXPAHECHHS JHEPruH, 3aKOH COXPAHEHUS HMMIYJbCa, 3aKOH COXpaHEHHUs
ANIEKTPUUYECKOTO 3apsija, 3aKOH COXPAaHEHHUsS MacCOBOTO 4wMciia, mocTyiaTel bopa,
3aKOH PaJMOaKTHBHOIO pacmajaa, IPU dTOM pa3IndaTh CJIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BbIpaKEHUE U YyCJIOBUs (TpaHUIlBI, OO0JIACTH)
IPUMEHUMOCTH;

OTIPENICNIATh HAINlPaBJICHUE BEKTOpa MHAYKIIMM MAarHUTHOTO TOJIs TTPOBOTHUKA
C TOKOM, CHJIbI AMniepa u cuibl JIopeHia;

CTPOUTh M ONHUCHIBATh H300pa)KEHHUE, CO3/1aBaEMOE€ IUIOCKUM 3EpPKaJIOM,
TOHKOM JIMH30M;

BBITIONHATh OKCIEPUMEHTHI IO HCCICJOBAHUIO (U3HUECKUX SBICHUN U
MPOLIECCOB C HCIIOJIb30BAHUEM MPSIMBIX W KOCBEHHBIX HM3MEPEHHI: TpPU STOM
dbopmynupoBaTth mpoOJeMy/3agady W THIOTE3y Yy4eOHOTro SKCIEepHMEHTA,
coOupaTh YCTaHOBKY W3 MPEJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
(dbopMyITHPOBATH BHIBOIHI;

OCYIIECTBIISITH MPSIMBIE M KOCBEHHBIC M3MEPECHHS (PU3NUECKUX BEIMYWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIIOCOO M3MEPEHUsS W HUCIOJb30BaTh M3BECTHHIC
METO/Ibl OLIEHKH MOTPEMIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIh30BAHUEM
OPSMBIX HM3MEPEHUH: TPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (HUKCHUPOBATH



PE3YNIBTATHI MOJYYECHHON 3aBUCHUMOCTH (U3MYECKUX BEIWMYUH B BHIE TAOIUI] H
rpaduKoOB, IeJIaTh BHIBOJIBI MO PE3yJibTaTaM UCCIICIOBAHMS;

co0Jiro1aTh MpaBwia 0E30MacHOro TpyjAa MpU MPOBEIACHUU UCCIEAOBAaHUN B
paMKax ydeOHOro HKCIEPUMEHTA, Y4eOHO-HCCIEJOBATENbCKONM M NPOEKTHOU
JEATeIbHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U J1aOOPATOPHOTO
000py10BaHMUS;

pemiatb pacyéTHbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCIIONb3Ys (U3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaIN3a YCJIOBUS 3aJa4u
BBIOMpATh (HYU3UYECKYIO MOJICIb, BBIICIATh (PU3NYCCKUE BEITUYUHBI U (POPMYIIBI,
HEeoOXoAuMbIe NIl €€ pelleHUs], MPOBOAUTh PAacu€Thl M OLICHUBATh PEATHHOCTH
MIOJTYYCHHOT'O 3HAYCHUS (PU3NYCCKON BETUIMHBL

peraTh Ka4eCTBEHHBIC 33/1a4M: BRICTPAMBATH JOTHUYCCKHA HETIPOTUBOPECUNBYIO
IEMOYKY PaCCYXIEHUU C OMOpOl Ha M3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3HUecKHe SBICHHUS,

UCIIONIB30BaTh ~ TPU  PEIICHMH  y4yeOHBIX  3aJady  COBPEMCHHBIC
MH(POPMAIIMOHHBIC TEXHOJOTHUH JIJIs TOWCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALINH
U TIPEJICTaBJICHUs YYeOHON W HAyYHO-TIOMYJISIPHOW MH(OpPMAIUK, TOJTYICHHON W3
Pa3IUYHBIX KCTOYHUKOB, KPUTHYCCKH aHAJTU3UPOBATH TOJy4aeMYy0 HHPOPMAIIHIO;

OOBSCHATh TPHUHIIUIBI JCHCTBUS MAaIIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh yCIOBUS WX 0€30MaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

PUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIETO MHUpPA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3UKE B MOBCEAHEBHOW KU3HU
U1 obecniedeHus 0€30MacHOCTH TPU OOpaIEeHUH ¢ TPUOOpaMH M TEXHHUYECKUMHU
yCTPOMCTBAaMU, ISl COXPAHEHUS 3JI0POBBSI M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
MOBEJICHUS B OKPYKaIOIIEH Cpelie;

paboTaTh B TpyNIie C BBHIMOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIBL, PAIMOHAIBHO pPACHpPENeisaTh OOS3aHHOCTH W
TUTAHUPOBAThH JIEATEIBHOCTh B HECTAHMAPTHBIX CUTYAIMsAX, aJI€KBATHO OICHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB IPYIIIBI B PEIICHUE PaCCMAaTPUBAEMO MTPOOTIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KonnuecTBo yacos DJIEKTPOHHBbIE
HaumeHoBanue pa3neiioB u u(pposbie
Ne /i pasi KouTtponbubie IIpakTuueckue (icpp )
TeM NMPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThbI padoThI
pecypcbl
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
11 ®du3ukKa 1 METOJIbI HAYYHOI'O 5 bubmmnorexa [IOK
' IO3HAHUS https://m.edso0.ru/7f41bf72
Uroro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 5 bubimorexa LIOK
' https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
2.2 7
Auramica https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXpaHEHHUS B 6 1 1 bubnmnorexa [IOK
' MEXaHHKe https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18
Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO- 9 1 bubnmoreka [JOK
' KAHETHYECKOU TEOPHHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOAMHAMUKHU 10 1 bubnuoreka [JOK



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

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

ArperatHble COCTOSTHUS

bu6anorexa [IOK

3.3 . D 5
BeHIeCTRa. FRas0BbIe https://m.edsoo.ru/7f41bf72
MepEeXOabl
Uroro no pazneny 24
Paznen 4. JIEKTPOIANHAMMUKA
bu6anorexa IJOK
4.1 C) 10
HERIPoCTATII https://m.edsoo.ru/7f41bf72
o HOCT;HHHBII?I AJIEKTPUYECKUN ” Bubnmorexa [OK
: TOK. TokU B WYHBIX
O 10 pasi https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KVIACC

KonnuecTBo yacoB DJIEKTPOHHBbIE
Ne HauMeHoBaHue pa3aesioB u (undposrbie)
Kontpoabnsie | IIpakTuueckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIC
padoThI padoThbI
pecypcsl
Paznen 1. SJIEKTPOJIUHAMUKA
MarunurtHoe 1oJe. bu6anorexa [JOK
1.1 11 1 3
DJIeKTpOMarHuTHas MHIYKIIHS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHnuyecKue u 9 1 bu6anorexa IIOK
' AJIEKTPOMArHUTHBIC KOJICOaHHMsI https://m.edsoo.ru/7f41c97c
MexaHnyecKue u bu6anorexa IIOK
2.2 3) 1
AJIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
bubnuoreka [IOK
2.3 10 3
Orriica https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Pasznen 3. OCHOBBI CIIEIIUMAJIBHOM TEOPUU OTHOCUTEJBHOCTHU

31 OCHOBBI crielIMaIbHON TEOPUH 4 1 bubnmnoreka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4



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

Pazgesn 4. KBAHTOBASA ®U3UKA

4.1 DJIEMEHTBHI KBAHTOBOW ONTUKH 6 bubnmoreia LIOK
' " https://m.edsoo.ru/7f41c97c
bu6anorexa [JOK
4.2 4
CTpoetiite atoma https://m.edsoo.ru/7f41c97c
bu6anorexa IJOK
4.3 A 5
TOMHOE HAPO https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15
Paznea 5. 3JIEMEHTBI ACTPOHOMUU U ACTPO®PU3ZUKHU
DJIEeMEHTHl aCTPOHOMUHU U bubnuoreka [JOK
5.1 7 1
acTpOPU3UKU https://m.edsoo.ru/7f41c97c
Uroro no pazneny 7
Paznen 6. OBOBLIAIOIIEE ITOBTOPEHUE
bubnuoreka [IOK
6.1 600 4
Obobmaromee mopToperie https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
PezepBHOE BpeMms 3
OBUIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
N KosnyecTBO 4acos JJIeKTPOHHBbIE HU(PPOBLIE
o Tema ypoka Beero Konrpoabusie | Ilpakrnyeckue | 00pa3oBaTe/ibHbIE
padoThI padoThI pecypchl
duszrka — HayKa O IPUPOJIE.
1 Hayunsie MeT(})]I[BI HOII:HEIl)HI/iI 1 Bubmmorexa LOK
https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEro MUpa
Ponb u Mecto Gpusuku B
OpPMHPOBAHUHU COBPEMEHHOMU
2 Ea}?qﬂopﬁ KapTUHBI nfnpa B 1 Bubamorexa LIOK
. ’ https://m.edsoo.ru/ff0c33e6
PAKTUYECKOU 1eITeTbHOCTH
moJiei
MexaHndeckoe JIBUKEHUE.
OTHOCHUTEIBLHOCTh
3 MEXAHUYECKOT'O ABIKECHUS. 1 bu6morexa [OK
https://m.edsoo.ru/ff0c3508
[lepemenienne, CKOPOCTH,
YCKOpEHUE
4 PaBHOMEpHOE IpsIMOJIMHEWHOE 1 bubnuorteka [IOK
IBHKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE 1 bubnuorteka [JOK
MPSMOJTUHEWHOE JIBI)KCHUE https://m.edsoo.ru/ff0c372e
6 CBo0OoHOE TIaJICHHE. 1 but6mmoreka IIOK



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

Y ckopeHnue cBOOOTHOTO
MajeHus

https://m.edsoo.ru/ff0c39cc

KpuBonnHeitHOE NBUKEHNE.

bu6anorexa [JOK

! JIBIDKCHHE MATCpHATLROI TOMKIL https://m.edsoo.ru/ffOc3ada
0 OKPY>KHOCTH
[TpuHIUIT OTHOCUTENBHOCTU

8 lNanunes. Muepuuanbabie bubnmnoreka [{IOK
cucteMbl otcuera. [lepBbrit https://m.edsoo.ru/ffOc3be8
3ak0H HproTOHA
Macca rena. Cuna. Ipuanun

9 cynepno3unuu cuil. Bropon bubnuoreka [JOK
3ak0H HproToHa 11 https://m.edsoo.ru/ff0c3be8
MaTepuaIbHOU TOUKU

10 Tperun 3akoH HeroToHA 1151 bu6anorexa IIOK
MaTepUaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTO TATOTECHHUS.

11 Cuia T;I;KGCTI;I. ITepBas Bubanorexa LIOK

https://m.edsoo0.ru/ff0c3d00

KOCMHYECKasi CKOPOCTh

12 Cuna ynpyroctu. 3akoH I'yka. bubmmnoreka [JOK
Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddurment

13 TpeHus. Cuia COnpoTUBIICHUS bubmmoreka [JOK

IIpHU ABUXCHHUHN TCJIa B JKUAKOCTH
WK ra3c

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

14

[TocTynarensHOE U
BpalIaTEIbHOE ABUKEHUE
a0COJIFOTHO TBEPAOTO Tea.
MowmeHT cuiibl. [1neqo cuiibl.
Yci10BUs paBHOBECHS TBEPAOTO
Tena

bu6anorexa [JOK
https://m.edsoo.ru/ff0c41a6

15

NMnynbec MaTepuanbHON TOUYKH,
CUCTEMBI MaTEPUAIIbHBIX TOUYEK.
NMnynbe cuiibl. 3aK0H
COXpPaHEHHUs UMITYJIbCA.
PeaktuBHOE nBMXEHUE

bu6anorexa [JOK
https://m.edsoo.ru/ff0c43d6

16

PaGoTa 1 MOIITHOCTB CHUJIBI.
Kunernueckas sneprus
MaTepUalIbHOW TOUKH. Teopema
00 M3MEHEHUN KUHETUYECKON
SHEPIruun

bu6anorexa IIOK
https://m.edsoo.ru/ff0c4502

17

[ToreHumanbHas 3HEPrus.
[ToTreHnanbHAsI SHEPTHUS YIIPYTO
nehOpMHUPOBAHHOU TPYKUHBI.
[ToreHManbHAs SHEPTHUS TEla
BOJIN3H MTOBEPXHOCTH 3eMJIH

bubnuoreka [IOK
https://m.edsoo.ru/ffOc461a

18

ITorennmanpHbIC U
HEMOTECHIMAIbHBIE CHIIBI. CBA3b
PabOTHI HETIOTSHITMAIBHBIX CHJI C
N3MEHEHUEM MEXaHHUYECCKOW

bu6anorexa [JOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

OHEPIUMU CUCTEMBI TEN. 3aKOH
COXpaHEHUsI MEXAHUYECKOU
SHEPIuu

19

Jlaboparopnas pabota
«MccnenoBanue CBS3M pabOTHI
CHUJIBI C U3BMECHCHHEM
MEXaHHYECKOW SHEPTHH Tejla Ha
IPUMEPE PaCTIKCHUS
PE3UHOBOTO KTyTa»

20

KonTtponbshas pabora o reme
«Kunemartuka. Jlunamuka.
3aKOHBI COXpaHEHHUS B
MEXaHUKE

bu6anorexa IIOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE MTOJ0KEHUS
MOJIEKYJISIPHO-KUHETUUECKOI
Teopuu. bpoyHoBCKOE
newxkenne. Juddys3us

bu6anorexa IIOK
https://m.edsoo.ru/ff0c4dc?

22

XapakTep JBUKCHUSA U
B3aMMOJEHUCTBUS YaCTHI]
BelllecTBa. Mojenu CTpoeHus
ra3oB, JKUJKOCTEU U TBEPABIX
TENn

23

Macca monekyi. Konnuectso
BemiecTBa. IlocTostHHAsS
ABoraapo



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

24

TemnoBoe paBHOBECHE.
TeMneparypa u €€ U3MepeHue.
[ITkama Temnepatyp Llenbcus

25

UneansHbmi raz B MKT.
OcHoBHoe ypaBHeHne MKT

bu6anorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomnoTHas TeMIepaTypa Kak
Mepa CpeITHEN KNHETUYECKOU
SHEPI'UM ABUKEHUS MOJIEKYIL.
VYpaBHenue MeHneneena-
Knanenpona

bu6anorexa IJOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanpToHa. ['a30BbIC
3aKOHBI

28

JlaGoparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]Ty IapamMeTpaMHu COCTOSTHHS
pa3peKEHHOTO ra3a

29

N3omporieccsl B uaealbHOM ra3e
U uX rpaduueckoe
IpeICTaBIICHUE

bubnuoreka [IOK
https://m.edsoo.ru/ffOc570e

30

BryTpenHss sHeprus
TEPMOJIUHAMUYECKOU CUCTEMBI U
CHocOObI €€ U3MEHEHHUS.
KonnuecTBo TemnoTsl u paboTa.
BnayTpeHnHss sHeprus
OJIHOATOMHOI'0 UAEAJIBHOIO ra3a

bu6anorexa [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

bu6anorexa [IOK

31 B
TABL TETIOTIEpEAatH https://m.edsoo.ru/ff0c5c36
Y nenpHast TEMI0EMKOCTh
BenecTBa. KoanuecTBo TEIIOTHI bubmmoreka IIOK
32
IpY TerIonepeaaye. https://m.edsoo.ru/ff0c5c36
AnnabaTHBIN MPoIEce
n o
o | o pomm
P https://m.edsoo.ru/ffOc5efc
U30IpoIeccaM
Heo0
o | B ot
PHPOAE. BTOP https://m.edsoo.ru/ff0c6230
TEPMOAMHAMUKHU
35 [Mpuaumn nevicteusa u KII1/] bu6anorexa IIOK
TEIIOBON MAIIHHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIIJ]
37 DKOJOTUYECKUE MPOOIEMBI
TETJIOOHEPTeTHKHN
06006 i
38 «M(())JII:;1 I?II}]IIHI:Ia)}III();IfI(BI/IKa bubmoreia LIOK
R ' https://m.edso0.ru/ff0c6938
OCHOBBI TEPMOJAMHAMUKHU»
o K;/IHTpoanaﬂ pa6(1())Ta 1o TemMe BuGniorexa [IOK
«MonexkymnspHas QU3MKa.
yP https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOJAMHAMUKHU»
40 [Tapoo6pa3zoBanue u bubnuoreka [JOK



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

KoHaeHcauus. Mcnapenue u

https://m.edsoo.ru/ff0c63b6

KUTICHUE
AOCOIOTHASI 1 OTHOCHUTEIbHAS
41 BJIAKHOCTh BO3/1yXa. bubmorexa LIOK
3 https://m.edsoo.ru/ff0c64d8
Haceiennsii nap
TBeproe Teio.
Kpucrannuueckue u amopdHbie
42 Tena. AHU30TPONUS CBOUCTB bubnmnorexa [IOK
KpuctayioB. XKuakue https://m.edsoo.ru/ff0c65f0
kpuctaiibl. CoBpeMEHHbBIC
MaTepuabl
[InaBieHre ¥ KpUCTATIIN3ALIMSL.
43 VY nenvHas Tennlz)Ta nﬂaBneII{IH;I. bubimorexa LIOK
https://m.edsoo.ru/ff0c6708
CyO6numanust
44 VYpaBHeHuUE TEIOBOTrO OanaHca bubimorexa LIOK
https://m.edso0.ru/ff0c6820
DneKkTpu3auus Tell.
45 SHGKgnquCIKHI/f 3apsa. [{Ba Bubanorexa LIOK
https://m.edsoo.ru/ffOc6bcc
BU/JIA JIEKTPUUYECKUX 3apS 0B
[IpoBOIHUKH, TUINEKTPUKH U
46 MOJIYNIPOBOJHUKH. 3aKOH bubnuorteka [IOK
COXPAaHEHUS AIICKTPUUECKOTO https://m.edsoo.ru/ff0c6bcc
3apsiia
47 B3aumoneucrBue 3apsaoB. bu6anorexa [JOK



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
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

3akoH Kynona. Toueunbin’
AJIEKTPUYECKUU 3apsi]

https://m.edsoo.ru/ff0c6ce4

Hanpsixennocts
aneKkTpudeckoro nosis. [Ipuanun

bu6anorexa [JOK

48 CYIEPIIO3HIINH IEKTPUICCKUX https://m.edsoo.ru/ff0c6df2
nosied. JIuHuKM HANpsSKEHHOCTH
Pabota cun

49 3JIEKTPOCTATUYECKOTO TOJIS. bubnuoteka [JOK
[Totenuuan. Paznoctsh https://m.edsoo.ru/ff0c6f00
MOTCHITUATIOB
[TpoBOAHUKH U TUDJICKTPUKHU B

50 3JIEKTPOCTATUYECKOM II0JIE. bubnuoreka [JOK
JlvanekTpuuecKas https://m.edsoo.ru/ff0c7018
IPOHUIIAEMOCTh

ol DnekrpoeMkocTh. KoHnencatop Bubanorexa LIOK

https://m.edsoo0.ru/ff0c7126

DIEKTPOEMKOCTD MJIOCKOTO

52 KOHaeT:IP;caTopa. OHeprus Bubanorexa LIOK

https://m.edsoo.ru/ff0c72c0

3apsHKEHHOTO KOHJIEHCAaTopa
Jlabopatopnas pabota

53 "N3mepeHue 31eKTpOEMKOCTH
KOHJIeHcaTopa"

54 [TpuHUOMO necTBUsA U

IMPUMCHCHHUC KOHACHCATOPOB,



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

KOIMPOBAJIBHOIO arapara,
CTPYHHOI'O IPUHTEPA.
DIIEKTPOCTATUYECKAS 3aIUTA.
3azeMiieHuEe 3JIEKTponpuOOpOB

55

DIEKTPUYECKUN TOK, YCIOBUS
€ro CyIIECTBOBaHMS.
ITocTosuubIli TOK. CHuaa TOKa.
Hanpsixkenune. ConpoTusieHue.
3akon OMa [ yyacTka 1enu

56

[TocnenoBarenbHOE,
napasuieIbHOe, CMEIIaHHOE
COCTMHEHHE MMPOBOTHUKOB.
JlaGoparopnas pabota
«M3yueHne cMemaHHOTro
COCTUHEHHSI PE3UCTOPOBY

bu6anorexa IIOK
https://m.edsoo.ru/ff0c74f0

S7

PabGora u MouHoCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
JIxxoynsa-Jlenna

bubnuoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 1 OJHOM
(3aMKHYTOI) 3J1E€KTPUUYECKOM
uenu. KopoTkoe 3ambikanue.
Jlabopatopnas pabota
«3mepenne B/]C ncrounuka
TOKa U €r0 BHYTPEHHETO
CONPOTHUBIICHUS»

bu6anorexa [JOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

59

DIEeKTPOHHAsI IPOBOIUMOCTD
TBEPIABIX METAJIIOB.
3aBUCHMOCTb CONIPOTUBIICHUS
METAJJIOB OT TEMIIEPATYypPHI.
CBepXIpoBOAUMOCTD

60

DIEKTPUYECKUH TOK B BAKyyMe.
CBOMCTBA 2JIEKTPOHHBIX IYYKOB

61

ITonynpoBoaHUKHY, UX
coOCTBEHHAs ¥ PUMECHAs
npoBoauMocTb. CBOUCTBA Pp—N-
nepexona. [lonynpoBoiHUKOBBIE
IpUOOPHI

bu6anorexa IIOK
https://m.edsoo.ru/ff0c84ae

62

DIEeKTPUIECKUH TOK B
pacTBopax M pacruiaBax
AJIEKTPOJIUTOB.
DNEeKTpOoIUTHYECKAsS
JUCCOLMAIUsL. DIEKTPOJIN3

bu6anorexa IIOK
https://m.edsoo.ru/ff0c82ba

63

DNEeKTpUYECKUH TOK B ra3ax.
CaMOCTOSTENbHBIN U
HECAMOCTOSITeJIbHBIN pa3psi.
Momnus. I1nazma

bu6anorexa [JOK
https://m.edsoo.ru/ffOc84ae

64

DneKTpuYecKue Npuoopsl U
YCTPOMCTBA U KX MPAKTUUECKOE
npuMeHeHue. [IpaBuia TeXHUKN
0e3omacHOCTH

bu6anorexa [JOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

65 O600u1aroumii ypok 1 bubnmnoreka [{IOK
«DNEKTPOTUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponbshas pabora o reme
«Inexrpocratrka. ITocTostHHBIN bubmmnorexa [IOK

66 . 1
AIIEKTPUYECKHI TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHbBIX Cpeax»

PezepBHbiii ypok. KonTposnbHas
67 pa6olia 1o TZf/Ie ' 1 bubnmoreia LIOK
https://m.edsoo.ru/ffOc8c56
"OnexTpoauHamMuka”

68 Pesepsublii ypok. O0o0maromuii 1 bubnmnorexa [{IOK

ypok 1o Temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME



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

11 KVIACC

Koaun4ecTBO 4acoB

JIEKTPOHHBbIE HU(PPOBBIE

Jrj;-,n Tema ypoka Beero Kourponsubsie IIpakruueckue = 00pasoBaTe/IbHbIE
padoThI padoThI pecypchl
[TocTosTHHBIC MAarHUTHI U UX
B3aHMMOJICHCTBUE. MarHuTHOE
1 ToJie. BI;KTOp MarHuTHOM 1 Bubmmorexa LIOK
. https://m.edsoo.ru/ff0c9778
WHIYKIUK. JIMHUY MarHUTHOMN
WHTYKIAH
MarnuTtHoe 10Jie IPOBOJIHUKA C
5 TokOoM. OnBIT DpcTena. 1 bu6anorexa IIOK
BsanmopeiicTBre MPOBOIHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaGopaTopHas paboTa
3 «I/IBYEGHI/II:: MaFII){I/ITHOFO OIS 1 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c98fe
KaTYIIKA C TOKOM)
JlericTBHE MAarHUTHOTO TI0JISI HAa
MPOBOJAHUK ¢ TOKOM. Cuita
4 Awmrmepa. JlabopaTopnast pabota 1 1 bubnuoreka [JOK
«HccnenoBanue nencTeus https://m.edsoo.ru/ff0c9ac0
MOCTOSSHHOTO MarHuTa Ha pamMKy
C TOKOM»
JleicTBME MarHUTHOTO TOJIS HA bubnmoreka [JOK
5 1
JBUKYIIYIOCS 3apsKCHHYIO https://m.edsoo.ru/ff0c9df4



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

yactunly. Cuna JlopeHua.
Pabota cunsl Jlopenna

DNIEeKTpOMArHUTHAS UHAYKIIMS.
IToTok BekTOpa MarHUTHOM
uHaykund. DJ1C nHayKImu.
3aKOH AJIEKTPOMArHuTHOMN
uHaykuuu Oapanes

Jlaboparopnas pabota
«HccnenoBanue SIBJICHUS
AIICKTPOMArHUTHOW WHTYKIIAH)

bu6anorexa IJOK
https://m.edsoo.ru/ff0cal50

NHnykTUBHOCTG. SIBIIEHUE
camonnaykuuu. JJC
CaMOMHIYKIIMH. DHEPrus
MAarHUTHOTO IO KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE
1oJIe

bu6anorexa IIOK
https://m.edsoo.ru/ff0ca600

TexHu4YecKkne yCTporuCcTBa U UX
IPUMEHEHHE: TIOCTOSTHHBIE
MAarHMThI, JJICKTPOMArHUTBHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHLL,
VHIYKIUOHHAS [1€Yb

10

Oo6o0mmaromuit ypox
«MarguTHoe moJie.
DNIeKTpOMarHUTHAS UHIYKITUS

bu6anorexa [JOK
https://m.edsoo.ru/ffOcab82



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

11

KouTtponbsHas pabora o reme
«MarsuTtHoe noue.
DNeKTpOMarHuTHas MHIYKIIHS)

bu6anorexa [JOK
https://m.edsoo.ru/ff0cad58

12

CBoOO/IHbIE MEXaHUYECKUE
kosneOanud. ["'apmonnyeckue
kosieOaHus. Y paBHEHUE
TapMOHHYECKUX KOJICOAHUIA.
[IpeBpaiienue sHeprun

bu6anorexa IJOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
NepHoJIa MaJIbIX KoJIeOaHUH
rpy3a Ha HATHU OT JUIMHBI HUTH U
MaccChl Tpy3a»

14

KonebarensHbIH KOHTYD.
CB0OOOIHBIE AIIEKTPOMArHUTHBIE
KOJIEOaHUs B UAEATILHOM
KoJIe0aTeIbHOM KOHTYPE.
AHaJIOTUSI MEXY
MEXaHUYECKUMH U
AIEKTPOMArHUTHBIMH
KOJIeOaHUSIMHU

bubnuoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®dopmyna TomcoHa. 3akoH
COXpAHEHHUS DHEPTUU B
HICAIbHOM KOoJIeOaTeIIbHOM
KOHTYpE

bu6anorexa [JOK
https://m.edsoo.ru/ffOcb9c4



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

16

IIpencraBineHue o 3aTyxXaroImux
KojeOaHusX. BelHyX1eHHbBIE
MEXaHMYECKHEe KOJIeOaHusI.
Pe3oHanc. BeiHyX1eHHBIE
AJIEKTPOMArHUTHBIE KOJeOaHus

bu6anorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

ITepemeHHBIN TOK.
CunycouanbHbIM IEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYJTHOE U
JIEUCTBYIOIIIEE 3HAYCHUE CUJIBI
TOKa U HANPSHKCHUS

bu6anorexa IJOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop.
[IpousBoacTBO, TIepenada u
noTpeOIeHIE PICKTPUIECKOM
SHEPTUH

19

Y CTpONCTBO U NMPAKTUYECKOE
IPUMEHEHHE JIEKTPUUYECKOTO
3BOHKA, F€HEpaTopa
MIEPEMEHHOTO TOKA, JIMHUMN
3JIEKTpoIepesayd

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

20

DKOJIOTUYECKHE PUCKU TIPU
MIPOU3BOJICTBE DIECKTPOIHEPTHH.
KynbsTypa ucnonb3oBanus
AIIEKTPOIHEPTUH B
MMOBCEHEBHOU KU3HU



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

MexaHn4yecKue BOJIHbI, YCIOBHS
pacnpoctpanenus. [lepuos.

bu6anorexa [IOK

21 (CKOPOCTE PACTIPOCTPAHEHI I https://m.edsoo.ru/ff0cca54
JU1MHa BOJIHBL. [loniepeynsie u
IPOJIOJILHBIE BOJIHBI
3Byk. CKOpOCTBH 3BYyKA.

22 Fp}(])MKOCTE 3BYyKa. }];BICOTa TOHA. bubimorexa LIOK

https://m.edsoo.ru/ff0cccOc

TemOp 3ByKa
DNEeKTPOMAarHUTHBIC BOJIHBI, UX

23 CBOI/I“chBa 1 CKOPOCTb. HlKaJ;a Bubamorexa LIOK

https://m.edsoo.ru/ffOccfe0

AJIEKTPOMArHUTHBIX BOJIH
[TpuHIUIIBI paIMOCBS3U U

24 TeneBuaeHus. Pa3BuTue cpescTs
cBsi3u. Paguonokarus

o5 KontponwsHas pabota bubnuoreka [JOK
«Kosebanus 1 BOITHBI» https://m.edsoo.ru/ff0cc6f8
[IpssmonuHeliHOE

26 pacnpoCTpaHEHHUE CBETA B bubnmnorexa [IOK
OJTHOPOIHOM cpene. TodeuHbIn https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBeTa
OtpakeHue cBeTa. 3aKOHBI

97 oTpaxenus ceeta. [loctpoenne bubnmoreka [JOK

M300paKEHUH B TUIOCKOM
3epKaie

https://m.edsoo.ru/ffOcd4e0



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

28

IIpenomnenue caera. I[TonHoe
BHYTPEHHEE OTpakKEHUE.
IIpenenbHBIM Yo IOIHOTO
BHYTPEHHETO OTPAXKEHHUS

bu6anorexa [JOK
https://m.edsoo.ru/ffOcd7{6

29

Jlaboparopnas pabota
«M3mepenne mokazaTens
IPETIOMIICHHSI CTEKIIa»

bu6anorexa IJOK
https://m.edsoo.ru/ff0cd67a

30

JIun3sel. IlocTpoenue
n300pakeHUM B JINH3E.
dopmysia TOHKOM JIMH3BI.
VBenuueHue JIMH3bI

bu6anorexa IIOK
https://m.edsoo.ru/ffOcddle

31

JlaGoparopnas pabota
«HccinenoBanue CBOMCTB
U300pakeHUH B TUH3AX)

32

Hucnepcus csera. CoxXHBIN
cocTaB Oenoro cBeTa. L[BeT.
JlaGoparopnas pabota
«Habnronenue nucrnepcun
CBETa»

33

WNurtepdepenius crera.
Hudpaxkuus cBera.
HudpaknunonHas pemeérka

bu6anorexa [JOK
https://m.edsoo.ru/ffOced22

34

HOHepe‘—IHOCTB CBCTOBBIX BOJIH.

[Tonmsapuzanus cBera

bu6anorexa [JOK
https://m.edsoo.ru/ffOcf02e



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

OnTuueckue npudbOpsl U

35 YCTPOUCTBA U YCIIOBUS UX
0e301acHOro NPUMEHEHHUS
['panuIel npuMeHUMOCTH
36 KJIaCCHYECKOW MEXAaHHUKH. bu6anorexa [IOK
[TocTynatel crienuanbHOU https://m.edsoo.ru/ff0cf862
TEOPHUH OTHOCUTEIBHOCTH
OTHOCUTENBLHOCTh
37 OJTHOBPEMEHHOCTHU. 3aMeJJICHUE bu6mmorexa [OK
https://m.edsoo.ru/ff0cfa42
BPEMEHH M COKpAIIICHUE JJTMHBI
DHeprus U UMIYJIbC
38 PEISITUBUCTCKOW YaCTUIIBI. bu6anorexa IIOK
CBsI3b MaccChl C SHEPTHUEH U https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPTHs IMOKOSI
KonTponpHas pabora «OnTuka.
39 OCH(T)I;LI Cl'IeHI/II)aJ]BHOﬁ TEOPUHU bubmmorexa HOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIBHOCTH
40 ®oronbl. Dopmyna [Inanka. bubnmnorexa [IOK
DHeprust 1 UMIyIsC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAaHHUE
41 (bOT(I))aq)cpeKTa. OHBII[TBI A.T. brbmorexa OK
https://m.edsoo.ru/ffOcffc4
CroneroBa
42 3akonbl poToddekTa. bubnmoreka [JOK

YpaBHeHue DUHIITEWHA TS

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

dbotoaddexra. «KpacHas
rpanuna» ¢potodddexra

JlaBnenue cBera. OnbiThl 11. H.

bu6anorexa [JOK

43 Jle6 . X
eveHeBa HMITECKOE https://m.edsoo.ru/ff0d04a6
JIEWCTBHE CBETa
TexHuuyeckue ycTporucTBa U
MPaKTUYECKOE TPUMEHEHHUE:

44
doTornement, poTonaTIHUK,
COJIHEUHas 6aTapesi, CBETOIUO

45 Pemenue 3amau no reme bu6anorexa IIOK
«D7EMEHTHI KBAHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Mopens atoma ToMcoHa.

46 OmnwiTel Pezepdopaa mo bubnuoreka [JOK
PacCCesTHUIO O-9aCTHII. https://m.edsoo.ru/ff0d091a
[InaneTapHas Mojaelb aToMa

bubnuoreka [JOK
47 I1 b
OCTYIATRL bopa https://m.edsoo.ru/ff0dOafa
N3nyyenue u norioiieHue
(hOTOHOB TIPH TIEPEXOJIe aTOMa C bubmmoreka [JOK

48
OJIHOTO YPOBHS SHEPTUU Ha https://m.edsoo.ru/ff0dOafa
npyrou. Buabl criekTpos
BomnHoBbIC CBOI/I:CTBa YacTHII. Bu6morexa LIOK

49 Bonusr ge bpous.

KopnyckynspHo-BosHOBOU

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

nyanu3M. CHOHTaHHOE U
BBIHY)KJICHHOE U3JTy4YCHHE

50

OTKpBITHE PATNOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OIpEJIEIEHUIO COCTaBa
PaMOaKTUBHOTO M3ITYYCHUS

bu6anorexa [JOK
https://m.edsoo.ru/ff0d0fd2

o1

CgomuicTBa anb(da-, 6era-, raMmma-
u3ilyyeHus. Bimsinue
PaIMOaKTHBHOCTH HA JKHUBBIC
OpraHU3MBbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacna.
DJIEKTPOHHBIA U TO3UTPOHHBIN
6eta-pacnaj. ['aMma-uziydenue

bu6anorexa IIOK
https://m.edsoo.ru/ff0d1162

53

DHeprust CBsI3U HYKJIOHOB B
sape. SAAnepHbie peakuum.
Anepawi peaktop. [Ipobiiemsl,
MIEPCIIEKTUBBI, SKOJIOTUYECKHE
ACTEKTHI SACPHON YHEPTETUKH

bubnuoreka [IOK
https://m.edsoo.ru/ff0d1356

o4

DJIeMEHTapHbIC YaCTHUIIHI.
OTKpBITHE TTO3UTPOHA. METO 1B
HaOJIIOJICHHS M PETHCTPALIAH
3JIEMEHTAPHBIX YaCTHII.
Kpyrasiit cron
«DyHIaMEeHTaJbHbIE

bu6anorexa [JOK
https://m.edsoo.ru/ff0d0e38



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

B3auMOJieucTBUA. EAUHCTBO
(pu3HYECKOU KApTUHBI MUpPa»

55

Bun 3Be31H0T0 Heba.
Co3Be3nus, spKue 3BE31bI,
IJIAHETHI, UX BUJIUMOE
nBmkeHue. CoaHedHas cucTeMa

56

Comuie. Conaeynas
aKTUBHOCTh. VICTOYHUK dHEprUuun
CouH1ia u 3B€3]1

S7

3BE3/1bI, UX OCHOBHBIC
XapaKTEPUCTUKHU. 3BE3]IbI
[JIaBHOU MOCJIE0OBATEIIBHOCTH.
BHyTpenHee cTpoeHue 3BE31.
CoBpeMeHHbIE IPEICTABIEHUS O
IIPOMCXOXKIECHUU U DBOIIOLUH
ConHiia u 3B€3]1

58

Mueunbin [1yTh — Hama
lNamakrtuka. [Tonoxenue n
nBrkenue CoumHia B 'anakTuke.
lNanaktuku. Ye€pHble ObIPHI B
AIpax rajlakKTHK

59

Bcenennas. Pa3zoeranue
rajnakTuk. Teopus bonpmoro
B3pbIBa. PeMKTOBOE M3ITyUeHHE.
MeraranakTuka




60

Hepemennsie npo6iemsl
aCTPOHOMUU

61

KouTtponbsnas pabora
«JEMEHTBI aCTPOHOMUH U
acTpOPUBUKI»

62

O60o0uarouuit ypox. Poib
(bU3UKHU U ACTPOHOMUU B
SKOHOMHYECKOM,
TEXHOJIOTUYECKOM, COLIMAJIbHOM
U dTUYEeCKOM cepax
NEesITeIbHOCTH YeJIOBEKa

63

O6o6maronuit ypok. Posb u
MeCTO (PU3UKHU U ACTPOHOMUU B
COBPEMEHHOW HAYYHOU KApTUHE
Mupa

64

O6o06mmaromuit ypox. Poinb
bu3uIeCcCKON TEOpHUH B
(GopMUpPOBaHUY TIPECTABICHUI
0 usnyeckoit KapTHHE MUpPA

65

O6o6maromuit ypok. Mecto
du3nuecKkoi KapTUHBI MHUPA B
001IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEACTABJICHUN O TPUPO/IE

66

Pe3epBHbIll ypok. MarautHoe




noJje. DIeKTPOMAarHUTHas
WHITYKITAS

PesepBHblii ypok. OnTuka.

67 OCHOBBI ClIEIUATIBHON TEOPUU 1
OTHOCHUTENBHOCTHU
Pesepnbiit ypok. KBantoBas
68 (I)I/ISIfKa. 9J¥§MCHTBI aCTPOHOMUU 1 Bubnmorexa LIOK
https://m.edsoo.ru/ff0d1784
U acTpoU3uKu
OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME



https://m.edsoo.ru/ff0d1784




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

» dusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO
«IIpocBemenue»

®dusuka. 11 knacc : yue0. s o01eoopa3zoBaT. opraHuzaiuii : 0a30BbIN U
yray6na. yposau / I'.S1. Maxumies, b. b. byxosues, H. H. Cotckuii ; moa pen.

H.A. ITapdenTreBoii. - 6-¢ uza. nepepad. u gom. - M.: IIpocsemenue, 2020.

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

®dusmka. 10 kmacc : yued. qyis 061eoopa3zoBaT. opraHu3aiuii : 6a30BbIf U
yray6i. ypoau / I'.5l. Msakumes, b. b. bByxosnes, H. H. Corckutii ; mox pen.
H.A. [TapdenTreBoii. - 6-¢ u3a. mepepad. u gom. - M.: IIpocsemenue, 2019 .
®dusmka. 11 kmacc : yuel. aist o01meoopa3oBaT. opraHu3aIuii : 0a30BbIA U
yrayos. ypoau / I'.5l. Msakumes, b. b. Byxosnes, H. H. Cotckuii ; mox pe.

H.A. ITapdenTreBoii. - 6-¢ u3m. mepepad. u gom. - M.: IIpocsemenue, 20120

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://m.edsoo.ru

https://lesson.edu.ru/lesson/cd410d82-c27e

https://m.edsoo.ru/ff0c33e6



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ffOcaf06
https://m.edsoo.ru/ffOcb9c4
https://m.edsoo.ru/ffOccfe0
https://m.edsoo.ru/ffOced22
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0e38

https://m.edsoo.ru/ff0d1784
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