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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro ypoBHSI Ha YPOBHE CpEIHEro O0OIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTesNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS H
KOHLEMIUU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa3oBaTEIbHBIX
OpraHu3anusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaMpaBiIeHO Ha (opMupoBaHUe
€CTEeCTBEHHO-HAYYHOM KapTUHBlI MHupa oOyyawomuxcs 10-11 kmaccoB rmipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE HAa OCHOBE CUCTEMHO-/ESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢wusuke coorBerctByeT TpeboBanusim O®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrdud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTEeCTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0pa30BaHus, MJIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3MKH: JIUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «dusmkay» 1o rogam o0ydeHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBEe yueOHOro MperMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUH 00 okpyskaromeMm Mupe. LIkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yIONTUi
I €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JIe)KaT B OCHOBE TMIPOIIECCOB U SIBJICHUHM, H3y4yaeMbIX XHUMHUEH, OMOJIOTHEH,
bu3mdeckoii reorpadueri u acTpoHommei. Mcmonp3oBaHWE W AKTHBHOE
npuMeHeHne (QU3WYECKUX 3HAHUKA  ONpeleNseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHONOTMH B cdepe DSHEPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4eHHUs] HOBBIX MAaTEpPHAIOB C 3aJaHHBIMA CBOMCTBAMH M APYIHX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUpPOBAHHE YMEHHH MPUMEHSThH
HAyYHBIA METO]] IO3HAHUS MIPH BBHIOJHEHUN UMHU YU€OHBIX UCCIICIOBAHHA.

B ocHOBY kypca ¢Gu3MKK JJ11 YPOBHS CpEIHETrO O0OIIero ooOpa3oBaHUS
MOJIOXKEH pA HUACH, KOTOpPble MOXXHO paccMaTpuBaThb Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (DU3HKHU.

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

Hoes eymanumapuzayuu. EE peanuzanus mTpeArnoyiaraeT HCMOIb30BaHUE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIIEHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTMEeM OOIIECTBAa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku  npenmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIOKECHHM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMsl, TOCBAIIEHHBIX DKOJIOTMYECKUM TpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHUEM TEXHHUKH M TEXHOJOTHH, a TaKkxke 00CYXICHHS
po0JIeM pallMOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA Ha YpPOBHE CpEJAHEro OOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKue Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOSHUS (PU3NUYECKON TEOpUH, POiu (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX MPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CUET OpPraHU3allMU SKCIEPUMEHTAIBHON NESITEIbHOCTH 00YyYarouuxcsl.
s 6a3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX pPaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOIUN CIHCOK YUYCHHYECKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISAECTCA yYaCTHUKAMMU
00pa30BaTeIBHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IUJIaHUPOBAHUS U
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecreunBaeTcs OBIAJCHHE
O0y4aloUMMHCS YMEHUSIMH MPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIETOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
MPEII0KEHHBIX TUITOTES.

bonbioe BHMMaHWE yIENSETCS PELIEHUI0 PacdETHBIX M KauyeCTBEHHBIX
3anay. [Ipu 3TOM M1 pacy€THBIX 3a/1ad NPUOPUTETOM SBIIAIOTCS 3aJa4d C SBHO
3aJ1aHHOM (PU3NYECKON MOJIEIIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nesoB. /[ KauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBsSICHEHHE TPOTECKaHUS (U3MUECKHX SBICHUHW W TIPOIECCOB B OKPY’KAIOIICH
KU3HU, TpeOyromme BbIOOpa (U3MUECKOW MOJENTU JJIsi CHUTyalldd TIPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0EeCleueHn0 y4eOHOro rmpoiiecca 0a30BBI YpOBEHb Kypca
(bu3UKHM HAa YPOBHE CPEIHETO O0IIEro 00pa3oBaHus JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOI'O IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HeoOXxoauMoe J1labopaTopHOe OOOpPYIOBAHHME [Jisi BBHITIOJIHEHHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIBHOW JIOCTATOYHOCTH M  00ECIICUYMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme M0 (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIIMPUYCCKUX M|
(GbyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpynOBaHUE [JIsi YYCHHUYECKUX MPAKTUYECKUX padoT
dopMupyetcst B BUe TEMaTHYECKUX KOMILUIEKTOB M OOECIEYMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUIEKTHI
71a00paTOpHOTO OOOPYIOBAHMS JOJKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJIE TU(POBBIX JaOOpaTOPHUiA.

OCHOBHBIMH LEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa U CTPEMJICHHS OOYYaIOMUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE WX HWHTEJUICKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJI€ MO3HAHUSA U (pOopMUpOBaHHE
UCCJIEIOBATEIHCKOTO OTHOIIECHHUS K OKPY)KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pE3ysbTaTa H3yYCHUS
OCHOB CTPOCHHMsI MaTepuu U QyHTaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHne ymMeHUN OOBSICHATH SBICHUS C HCIOJb30BAaHUEM
bu3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpeACTaBICHUN O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJIOTHH.

JlocTikeHnne ITUX Ielield 00ecTeunBaeTcs PeleHueM CIIeAyIoNuX 3a71a4 B

MpoIecce n3yueHus Kypca GU3MKU Ha YPOBHE CPETHETO 00IIero 00pa3oBaHMs:



e TMpUOOpETEHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI acCTPOPU3UKH;

e (opmupoBaHHe yMEHUH NPUMEHATb TEOPETHUYECKUE 3HAHUA IS
oObsiICHEHUS (PU3UYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs PAa3NIMYHBIX 3aJad C SBHO 3aJaHHOM
¢uznuecko Monenbo, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pU3NUECKOr MOJIEIIU, aIeKBAaTHON yCIIOBUSAM 3a/a4H;

e TMOHMMaHUE (U3MYECKHUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENECHUSA
Gu3MUecKUX HKCIEPUMEHTOB, aHAIM3a W HMHTEpPIpeTaluy UHPOpMalUH,
OTIpeJIEIICHHs] TOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHUE YCIIOBUU [IJISl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

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

[Ipeqmaraemerii B mporpamMme 1o (U3MKE IepeyYeHb Ja0OpaTOPHBIX U
NPAKTHYECKUX pabOT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€TAeT BBHIOOD
NPOBEJICHUS JIa0OPAaTOPHBIX PAaOOT W OMBITOB € YYETOM HMHIAUBHIYATbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoxae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Ponp dSKkcrieppuMeHTa W TEOpUM B IPOLIECCE MO3HAHUSA IPUPOJBIL.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUECKUX SIBIEHUH M mpoleccoB. HayuHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTHYECKOMN JAEATEIbHOCTH JIOJEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

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

Ilepemenienre, CKOpoOCTh (CpedHsisE CKOPOCTb, MTHOBEHHAs CKOPOCThb) H
YCKOPEHUE MaTepUaTbHON TOYKH, UX MPOEKIMH HAa OCH CHUCTEMbI KOOpPIHMHAT.
Ciio)keHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOE IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U M[EepEeMENICHUs
MAaT€PUAIBbHONU TOYKH OT BPEMEHMU.

CBoOoaHoe najieHre. Y CKOpeHre CBOOOTHOTO T ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, IMHEUHAS
ckopocTtsb. [lepron u wactora obparienus. LleHTpocTpeMuTeNbHOE YCKOPEHHUE.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIOMETP,
JNBH>KEHUE CHAPAIOB, LIENTHBIE U PEMEHHBIC NTEPEAAYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUSI.

[IpeoOpazoBaHue NBUKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGmionenune aBuxeHHsl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpanenne ckopocT npu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY MNYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCTICIOBATENILHBIE PAaBHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yyeHune nBUXKEHMS 1IApUKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['amunes.  IlepBbii  3axkoH  HproroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTtuii 3akoH HproTOHA 1151 MaTepuanbHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsbkectd. IlepBas KocMmudeckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (moxosi, cKoikkeHusi, kauenust). Cumna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarensHOE M BpaniaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cCuibl OTHOCUTENIBHO OcH BpauieHus. llnedo cuibl. YcioBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHUE: IOAIIUITHUKM,
JIBU>)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HerotoHna.

N3smepenue cui.

CrnoxxeHue 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 paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamophusie pabomol

N3yuenue nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX B MPYXUHE U
pPE3UHOBOM 00pasiie, OT ux AedopMalni.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TENA, HMEIOLIETO OCh
BpalleHUs.

Tema 3. 3akonvl coOXpaneHUusn 6 MexaHuke

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. Teopema 00 H3MEHEHUU
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas DHEPTHUS. [ToTennuanbHas SHEPrus yIpyro
nedopMUpoBaHHONW  TpyKuHBL.  [loTeHIManpHass dSHeprusi Tenma  BOJMW3HU
NOBEPXHOCTH 3E€MJIU.

[ToTeHnnanbHple W HEMOTCHIMATBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CWJI C M3MCHEHHEM MEXaHWUYeCKOW DJHEPruu CUCTEMBI Tell.
3aK0H COXpaHCHHSI MEXaHWYECKOU SHEPTHUHU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpouWcTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxkTtuBHOE IBUKEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OIMHAKOBBIX
HUTSAHBIX MAATHUKOB.

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

Pazagea 3. MousiekyasipHasi pu3suka ¥ TepMOAMHAMMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTHI[ BenecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPABIX TENT U 00BICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyi. KomndectBo BemecTBa. [loctosauas ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. [llkana temmeparyp
Llenbcus.



Mopens  wupeampHOro rasza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUU HJACaNIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temriepatyp KenbBuHa. ['a3oBeie 3aKkoHBI. YpaBHeHue MenaeneeBa—Kianeipona.
3akoH [lanbroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BelecTBa. ['paduueckoe mpencraBieHUE H30MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
O6apomerp.

Jlemoncmpayuu

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

OnbiTel 10 MU PY3UN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaTe€ Ha OCHOBE M3MEPEHHIA
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3pEKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepMoauHamuueckas cucteMa. BHYTpeHHssI 3HEPrus TEPMOIUHAMUYECKOU
CUCTEMBI U cIOcOOBI €€ m3MeHeHus. KonmuecTBo TermnoTel U pabota. BHyTpeHHss
SHEprus  OOHOATOMHOIO  MJAECAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEINIOEMKOCTh BELIECTBA.
KosmmuecTBO TEmIOTHI pU TeTuionepeaaye.

[Tonsitue 006 aamabatHom mpomecce. [lepBhIii 3aKOH TEPMOJMHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH Tepmonunamuku. HeoOpatumMocTs NpolieccoB B PUPO/IE.

TermoBble  MamuHbl.  [IpUHOMIBIL  JEWCTBUA — TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >HEpruv B TEIJIOBbIX MaimuHax. KosdduuueHt nonae3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero kodd@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuuecknue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTaTElb
BHYTPEHHETO CrOpaHus, ObITOBON XOJIOIUIbHUK, KOHIAUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEW JHEPruM Tejia IMPU COBEPIICHUH PaOOThI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3/lyXa, HarpeBaHue s(dupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUIEOAEMOHCTpALHS).

N3meneHnne BHyTpeHHEN SHEPTUM (TeMIIepaTyphbl) Teja MpH TeIlonepeaaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHI0 BO3ayXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENIs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomol

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepecammusie cocmoanusn eeuwiecmea. Dazoevie nepexoont

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld mnap. YaenbHas TEIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Trépnoe teno. Kpucrammuyeckue u amopdHbie Tea. AHU30TPOIUS CBOMCTB
kpuctayuioB. JKuakue kpuctaiibl. CoBpemeHHble Matepuaibl. I[LiaBieHue u
KpUcTaJUIM3aIus. Y aeiapHas TerioTa miaBienus. Cyoaumarusi.

YpaBHeHHE TENIOBOTO OajaHca.

TexHuueckue YyCTpOWCTBA W TMPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUM TMOJYYEHUS COBPEMEHHBIX MaTEpHaJiOB, B
TOM YHCJI€ HAHOMATEpUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIILIEHHBIX MapOB.

Kunenuve npu noHWKEHHOM J1aBJICHUHU.

Crioco0bl u3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HN3mepeHre 0OTHOCUTEIBHOM BIAXXHOCTH BO3/1yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
DJNIeKTpu3auusl Tell. OJEeKTpUYECKUMi 3apsa. JBa Buaa 3IIEKTPUUYECKHX
3apsaoB. [IpoBONHMKM, OUAIEKTPUKU W TOJYNPOBOJHHUKH. 3aKOH COXPaHCHUS
AJEKTPUYECKOTO 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 37EKTPUUECKUIN 3apsl.
Onektpuueckoe mnoisie. Hanpsoxk€HHOCTh  anexkrpuueckoro mnoisa.  [IpuHiun



CYIIEpHO3UIUU DIIEKTPUYECKUX IT0JIeU. JIMHUM HanpsiyKEHHOCTH JJIEKTPUUYECKOrO
TIOJISL.

Pabora cun  anekrpocratuueckoro  moisg.  llotenmuman.  PasHocThb
NOoTEeHIMAN0B. [IpOBONHMKM W [OUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpA.
DHEprus 3apsiKEHHOT0 KOHIEHCATOPa.

TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETP, DJICKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPOIpPUOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO Y MPUHLIMUIT IEUCTBUS JIEKTPOMETPA.

B3aumopelicTBre HadNEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEJl.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3alUTa.

JIMPEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOIIAAH
IJJACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoanustii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

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

Hanpsixxenue. 3akon OMa i1 yyacTka LEMHu.

DNEeKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapAILICIIBHOE, CMEIIAHHOE COCIUHEHUE TPOBOJHUKOB.

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

DNEeKTpOJABIKYIIAsl CHJIa U BHYTPEHHEE CONPOTHBJICHUE HCTOYHUKA TOKA.
3akoH OMa [J1s MOJTHOM (3aMKHYTOM) 3ieKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuE.

DONEeKTpOHHAs ~ NPOBOJAMMOCTh  TBEPIABIX  METANIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUECKU TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CobOcTBeHHas 151 IpUMECHas MPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBogHUKOBBIE TIPUOOPHI.

DJIEKTpUYECKM TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [LInazma.

TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: aMIEpPMETD,
BOJIBTMETP, PEOCTaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHbIe MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh COMPOTHUBICHUS IUIUHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CwmelraHHoe COeJMHEHUE MTPOBOTHUKOB.

[Ipsamoe wu3MepeHue »diaeKTpoABMXKYylIEed cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO31yXa.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOJA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenmaHHOro COEIUHEHUS PE3UCTOPOB.

N3mepenue 37MeKTpOABMKYILIEH CHUIIbI MCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTpoiusa.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kiiacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTEMaTHKH,
OMOJIOTMH, XUMHUH, Teorpadyu U TEXHOJIOTHH.

Meowcnpeomemnvle nouamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMBbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUYECKHUE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUIOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mmexanndeckoe NBIKEHUE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEILUIOBOE PABHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIpHAsi Macca, TEIUIOBbIE CBOWMCTBA TBEPIBIX TEN, XKUJIKOCTEU WU



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IHCCOLHAALINS,
rajbBaHUKAa.

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

Texnonoeus: npeodbpa3zoBaHUE IBIKCHUN C HUCIOJIB30BAHHEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIIHUKH, HCIOJb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
cropaHusi, mapoBasi TypOvuHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUU
MOJYy4YEHUsI COBPEMEHHBIX MATEpPUAJIOB, B TOM YHCJIE€ HAHOMATEpPUAIIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpUOOpPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puoOOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpoMazHUmMHaAs UHOYKUUA

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MarnutHoe mone. Bekrop MarHuTHOM wuWHAYKUWU. [IpuHUUMN cynepno3unuu
MAarHUTHBIX MOJeW. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JMHWNM MarHUTHOU
WUHIYKUWH TO0JS1 TOCTOSTHHBIX MarHUTOB.

MaruutHOoe TOJI€ TMPOBOAHMKA C TOKOM. KapTuHa JMHUN WHIYKUUH
MAarHUTHOTO TMOJsl JJMHHOTIO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTena. BzauMoaencTeie mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HalpaBlieHUE. J[BUKEHHE 3apsiAKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM I1ojie. PaGoTa cunsl Jlopenma.

SIBrieHne 3JIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BeKTOpa MarHUTHOU
UHIYKIUA. OJIEKTPOJABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe Tmosie. DIEKTPOJABIKYIIAs Cuila HUHIYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckue YyCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: IOCTOSIHHbBIE
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU HSJIEMEHTapHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHUY MHOYKIMU MAarHUTHOTO TOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM WHYKIIMH.

IIpaBuno Jlenua.

3aBUCHMOCTb JJIEKTPOABIKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH WU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHUuTHOTO MOJIS KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUNIHbBLE KOJ1€OAHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUs.
[Napmonnyeckue konebanus. [lepuon, wacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBIM MasgTHUK. MaTeMaTU4ECKUN MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosieOanuii. [IpeBpalieHne SHepruy Mpyu rapMOHUYECKUX KOJICOAHHX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMU  KoJeObanusimu. Dopmyna Tomcona. 3akoH coxXpaHEHUS
SHEPTUU B UJCATHHOM KOJEeOATeIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKHE
KosneOanus. Pezonanc. BeiHY)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJICOaHNS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ W JCHCTBYIOIEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruMu. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
MCIIOIb30BaHUS AIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHnueckne yCTpPOMCTBA M MPAKTHYECKOE MPUMEHEHHE: 3JIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUM JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJieOaTEIbHOM CHCTEMBbI (MPYXUHHBIA WA
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3onanc mnpu mociieoBaTEIbHOM COEIMHEHHUHU PE3UCTOPA, KaTYIIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JIeKTponepeadn.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOA MalbIX KojeOaHMWH Ipy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Ipy3a.

HccnenoBanre mepeMEHHOTO TOKa B ILENM W3  TOCJEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nuppakius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomMKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEKTPOMATrHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHUS JIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anekTpomarautHoil BosnHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHHUE, MPEIOMIICHUE, MOJSpHU3aus, AUPpaKius,
unTepdepennns. CKOpoCTh PJIEKTPOMArHUTHBIX BOJIH.

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

[TpuHUMIIBI paguOCBA3U U TEIEBUICHUS. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckne yCTpoWCTBA W MNPAKTHYECKOE IPUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTUKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenmne oTpakeHus: M MPeIoMICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeninm u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOU PE30HAHC.

HaGmronenne CBsSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesIoMJIeHUE, NOoAsIpu3anus, JTudpakuus, UHTEPPEPEHLIHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsaMonuHENHOE paclIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpexe. JIyu cBera. TouedHbIi HCTOYHHK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzolOpaxkeHuil B
IIJIOCKOM 3€pKale.

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbI yroja TOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue u pacceuBaroiue JuH3bL. ToHKas JnuH3a. DOKycHOE
paccTosiHUEe W ONTHUYEeCKas Cuiia TOHKOW JMH3BL. [locTpoeHue wn3o0pa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JMH3BL. YBEJIUUYCHHE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBass ontuka. WuTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBeta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKITMOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHuueckne ycCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssiMonuHEHOE paclpOCTpaHEHUE, OTPaKEHUE U MPEJIOMIICHHE CBETA.
OnTudeckue mpuOopBHI.

[TonHOe BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

NccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Moaenu MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBeTa.

Hab6mronenne nudpakimu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnexkTpa ¢ MOMOIMIBIO IPU3MBI.

[Tonydyenue cniekTpa ¢ TOMOIIBIO AU(PPAKITHOHHON PEMIETKHU.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnubl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHNE BPEMEHU U COKpalIECHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHLIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmovt K6aHMoB0OI ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpruu (POTOHA ¢ €r0 YACTOTOM. DHEPrus
U UMITYJIbC (HOTOHA.
OtkpeiThe u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa st pororddekra. «KpacHas rpaHuiia
doTorddexra.

JlaBnenue ceeta. Onbitel I1. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne yCTpocTBA W MPAKTUYECKOE MpPUMEHEHHe: (POTOIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoToddekTa.

Cseroauo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Ombitel Pesepdopaa mo paccessHUIO o -4acTHII.
IInanerapnas mogens aroma. lloctymater bopa. W3nyuenume wm mnormounieHue
(GbOTOHOB TpW mMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyrou. Bumawl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBbie cBoiicTBa yactuil. Boausl ne bpoiis. KopnyckysipHo-BoaHOBOM
Ty aJii3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yYCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmonenne nuHeM4aThIX CIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHusle pabomel

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JOKAa3bIBAIOUIME CJIOKHOCTh CTpoeHUs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Binsinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTPOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3NydeHue. 3aKOH PaJMOAaKTUBHOrO pacnaja.

DHeprus CBsI3M HYKJIOHOB B sifpe. SnepHbie cuibl. [ledext maccsl sapa.

Anepnsie peakuuu. Jlenenue u cUHTE3 SAEP.

Anepnsiii peaktop. TepmosmepHbiii cunTe3. [IpobiieMbl W TEPCIEKTHUBBHI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUllbl. OTKpBITHE MO3UTPOHA.

Mertonbl HAOJIIOICHHS ¥ PETUCTPALIUN AIIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaabHbIe B3auMoeicTBUSA. EAMHCTBO (hr3nyecKkoi KapTUHBI MUpa.

TexHu4eckne ycTpoMCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aroMHas 6oMoa.

Jlemoncmpayuu

CUY€TYnK HOHU3UPYIOIIHUX YACTHII.

Vuenuuecxuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zien 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Otansl pa3BUTHS acTpoHOMUU. [IpuKiiafHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3BésmHoro neba. Co3Besnusi, sSpKue 3BE3JbI, TUIAHETHI, WX BHUIUMOE
JIBUKCHUE.

ConHeuyHas cucTema.

Connue. ConHeuHas akTHBHOCTh. McTounuk sHeprum CoyiHIIa U 3BE3M.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEIOBATEIBHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTB» JJIsI 3BE3] TJIAaBHOM IOCIEIOBAaTEIBbHOCTU. BHYTpEeHHEE CTpOeCHHUE



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUM U dBostonnu ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii [lyte — Hama ['anaktuka. Ilonoxxenne n nBuxkenue ConHna B
IN'anaktuke. Tunel ranakTuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHL B sApax
rajgakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa606sa. Pazberanue ranakTuk.
Teopus boubiioro B3peiBa. PeaukroBoe usinydeHue.

Macmrabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnnie npo6iemMbl aCTPOHOMHUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOpPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH I ONpe/ieNieHus MOJIOKEHUsI HeOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBIL.

Ha6monenus B Teneckon Jlynbl, ianet, Mneunoro [lytu.

O6o0maomiee NOBTOPEHNE

Ponsr ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHbHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUU B COBPEMEHHOW HAYYHOW KapTHHE MUpPA, POJIb (PU3NYECKON TEOpUHU
B (GOpMHUpPOBAaHUM TPEJACTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCymiecTBIsIETCS C
y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMH MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TEOpusl, HaOIIOACHUE, SKCIIEPUMEHT, MOJECIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IMPOEKIMHA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TPU3HAKH TOJI00MS TPEYTrOJbHHUKOB,
OTIpEeJICIICHHE TUIOIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelIbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUs KPUCTAIIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TOMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX — PYI,
(poToCchEMKA 3eMHOM MOBEPXHOCTHU, MPEACKA3AHUE 3EMIIETPSICEHUH.

Texnonocusa: JMHUMA DJIEKTPOIIEpenad, TIEHEpPATop IEPEMEHHOIO TOKa,
ANEKTPOBUTATENb, WHAYKIIMOHHAS II€Yb, pPAaAap, PAAHONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIM amnmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nMka» Ha YpPOBHE CpeIHEro OoOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMNEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIEC PE3YybTAThl OCBOCHUS yueOHOro npeamera «Duznukay TOIKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKON MO3UIIUH 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBHOCTh B MHTEpECAX I'PAKIaHCKOTO
o0I1ecTBa, y4aCTBOBATh B CAaMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHUE B3aUMOJIECTBOBATH C COLUAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hopMHUPOBAaHHOCTH POCCUUCKOM TrPaKJIaHCKOM WUJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTINTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUS, STUIECKOTO TIOBEICHHUSI,;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESATENLHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWUMUBOTO OYIYIIIETO;

4) 3CTeTHYeCKOr0 BOCTIMTAHHUS:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETo (GU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

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

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAaHUE TIJI00aIBLHOrO
XapakTepa SKOJIOTHYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOIIEN CPEJE HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HampaBIeHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUM 10 (PU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

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

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs  (UBMKU  OCYHIECTBIISITH  NPOEKTHYIO W HCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIMPOBAaTh M aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTpEeNeNSITh IEeNU JACSITeIIbHOCTH, 3aJaBaTh MapamMeTpbl U KPUTEPUU UX
JOCTHKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTpiBaTh IUTAH PEMICHUS TPOOJIEMBI ¢ y4ETOM aHaIM3a HMEIOITUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B IEATEITLHOCTD, OIICHUBATh COOTBETCTBUE PE3YIIHTATOB
IEJI5IM, OIICHUBATh PUCKH TOCEACTBUH JACSITEIILHOCTH;
KOOPJMHUPOBATh M  BBIMOJTHATH pabOTy B  YCIOBHSX PEAIbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU M METOJAMHU
(pu3HUECKON HAyKU;



BJIJIETh HABBIKAMH y4E€OHO-MCCIIEOBATEICKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTé (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIbHOMY IOUCKY
METOJIOB pEIICHHS 3aiad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoOpa3oBaHUI0 W TPHUMEHEHUI0O B PA3NIUYHBIX Y4eOHBIX
CUTYallUiX, B TOM YKCJIE MPU CO3[JaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (HU3HKHU;

BBISIBIIATh IPUYMHHO-CIICJACTBEHHBIC CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI IJsl JIOKa3aTelbhCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3aJayd pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh X JOCTOBEPHOCTH, MMPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOM
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAaIIHSIM, OIICHHBAThH MPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (HU3WKE B MPAKTHUECKYIO O00JIacTh
KU3HEAESATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MPEIMETOB;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OpUrHHAIBHBIE TOIXO0/bl U PELLIECHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, TOIYCKAIOIIHUE albTEPHATUBHbBIE PELICHHUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyY€HUS MHPOpMALUKU (PU3MUECKOTO COAEpKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBIATh IIOWCK, aHaJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
IpeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHICHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPraHU3aLIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOProHOMHUKH, TEXHUKH O€301acHOCTH,
TMUTUEHBI, pecypcocOepekeHHs, TMpaBOBBIX M  OTUYECKHMX HOPM, HOpPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YYeOHbIe 1eCTBHS:
OCYLIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(QJIUKTHBIX CUTyalldd M  CMST4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIAYAIBHOU
paboThI;

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

IIPUHAMATh  L€Id  COBMECTHOW  JACATEIIbHOCTH, OpPraHU30BbIBATHL U
KOOPJMHUPOBATh JEUCTBUA 10 €€ JIOCTMIKEHUIO: COCTABIATH IUIAH JEHUCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1Iuit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLEHUBATh WJAEU C MO3UIUU HOBU3HBIL,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUsIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryjasiTuBHbIE YHHUBepPCAJIbHbIEC Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh TMO3HABATEIBHYIO JIESITEIHHOCTh B 00JIaCTH
GU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHCHHS MTPAKTHYECKON pPabOThI ¢ YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETTOYTCHUM;

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,

crocoOCTBOBaTh (HOPMUPOBAHUIO M TPOSBICHUIO JSPYAUIMH B 00JaCTH
(M3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIN YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTHBBI B JI€SATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIETSAM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABaTENbHOW  pedJIeKCMM  KaK  OCO3HaHUS
COBEpIIIAEMBIX JEWCTBUA M MBICIMTEIBHBIX TMPOIIECCOB, HMX pE3yJbTaTOB U
OCHOBaAHUI;

HCTOJIb30BaTh MPHUEMBI pe(IeKCUU ISl OIIEHKH CUTYyallMH, BIOOpa BEPHOTO
pelIeHus;



YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHHUS MO HX
CHUKECHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX TMpPH aHAIU3€ PE3yIbTaTOB
JeSITEIbHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPH aHAIU3E PE3yIbTaTOB
JeSTEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mpouecce n0CTUXKEHUSI JTMYHOCTHBIX PE3YJIBTATOB OCBOEHHUSI MPOrPaAMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuxcs
COBEpPILECHCTBYETCS AMOIMOHAILHBIN UHTEIIJICKT, Mpeanoaaralonun
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIONIICTO CIIOCOOHOCTh IIOHUMATh CBOE AIMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOIMOHAIILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOpETYJIMPOBAHMS, BKJIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBISATh THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHHE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHME JEHCTBOBATH MCXOHSl U3 CBOMX
BO3MO>KHOCTEH;

SMIIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3pernaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX POIb U MeCTO (U3UKU B (POpMUpPOBAHUU
COBPEMEHHOM HAay4YyHOM KAPTUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA U
TE€XHOJIOTHUH, B TPAKTUUECKOU AEATEILHOCTH JIFOJCH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MartepualibHasi TOUKa, HHEpIMaibHas CUCTeMa OTCUETa, aDCOMOTHO TBEPIOE TEIO,
WJICATBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUHBIN
ANIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYeCcKuX 3a1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOCHUS BELIECTBA U



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojielicTBue Tel, nuddy3usi, OpOYHOBCKOE JBHKEHHUE, CTPOCHUE >KUAKOCTEH
1 TBEPJIBIX TeJI, U3MEHEHUE 00bEMA TeJl MPU HArpeBaHUU (OXJIAKICHHUH ), TETNIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIEHUE,
BJIYKHOCTh BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBsI3b MEXKAYy IapaMeTpaMH COCTOSIHMSI Ta3a B H30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJICHCTBUE 3aPs/I0B;

OMUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
paboTa, MeXaHWYECKass MOIIHOCTh;, MPH OMHCAaHWW TMPABWIBHO TPAKTOBATh
(GU3UYECKU CMBIC HCMOJB3yEMbIX BEJIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tas3a, TeMmIeparypa, CpeIHss
KMHETUYECKasi SHEPrusl XaOTUYECKOTO ABUIKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JEUCTBUA TEIJIOBOIO JBUTATENsI; TpPU OMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WUYECKU CMBICT HCIONB3YEMbIX BEIMYHMH, UX
00O3HAaYEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIONIUE JIAHHYIO
(Gu3MUECKYI0 BEIMUUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIIECCHI), UCTIONB3Yys (PU3NYECKUE BETUYMHBI: DIICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HANPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
Py ONHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BENIMYMH, WX OOO3HAYECHUS M E€JIMHUIIBI; YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W TIPUHIMIIBI: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAaHEHUS HWMIYJIbCa,
MPUHLHUII CYNEPNO3UIUN CHUJI, HPUHIMI PABHONPABHUS HWHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COJIIOTHOM TeMmepaTypol, MepBblid 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHECHUS
ANEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
GOpMyYyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIPaKEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHHUYECKUX YCTPOWCTB; pa3inyaTh yCIOBUS WX OE30MAaCHOTO HCIOJIL30BAHHS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI TI0 HCCICIOBAHUIO (U3MUECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3Yy Y4eOHOTO IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 IMPEAJIONKEHHOTO OOOPYIOBaHUS, MPOBOIUTH OMIBIT H
dbopMyIHUpPOBATH BHIBOJIBI;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHSI (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATHh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIIEHKH TOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCJIIMYMHAMH  C
UCIIOJIb30BAHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(GuKCHpOBaTh PE3YJBTATHl TOJYYCHHOW 3aBUCHMOCTH (DU3MYCCKHX BCIIMYMH B
BUJIE TAOJIUIL U TpadHKOB, JIeJaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHNUS;

coOroaTh MpaBuiia 0E30MacHOTO TPyaa MPHU MPOBEACHUM WCCIICIOBAHHUNA B
paMKax ydeOHOTO OKCIIEPUMEHTA, Yy4eOHO-HCCIICIOBATEILCKOH W IMPOCKTHOU
JESTENBHOCTU C WCIOJb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpaTOpHOTro
000py10BaHMS;

pemiath pacy€THBIE 3aJaydl C SBHO 3aJlaHHON (DU3MYECKON MOEbIo,
UCTIOJIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 33a4H
BBIOMPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3HMUYECCKUE BEIMYHHBI H (POPMYJIBI,
HEOOXOMUMBIE ISl €€ peIleHUs, MPOBOAUTh PACUETHl U OILIEHUBATh PEATBHOCTD
MOJIYYEHHOT0 3HAYCHUS (PU3NYECKON BEITUUMHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBATH JJOTUYECKUA HEMPOTUBOPEUNBYIO
[IEMOYKY PACCYXKACHHM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIMIEHWM  y4eOHBIX  3a7a4  COBPEMEHHBIC
MH(OPMAITMOHHBIE TEXHOJIOTUH I TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TIPE/ICTaBIICHU Y4eOHOW M HAay4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUIECKH aHATTU3UPOBATH TIOTy9IaeMyt0 HHPOPMAIIHIO;

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

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
JUTsE o0ecriedeHus: 0€30MaCHOCTH MPU OOpaIeHU ¢ TPUOOpaMH M TEXHUYECKUMH
YCTPONCTBAMHU, NIJIi COXPAHEHHUS 370POBbS U COOJIFOICHUS HOPM JKOJOTUIECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B TpyHI€ C BBIIOJHEHUEM pPa3IUYHbIX COLUAJIBHBIX POJEH,
IUIAaHUPOBATh pabOTy TpYyNIbl, PAUUMOHAIBHO pACHpPEeisITh OOA3aHHOCTH H
IJJAHUPOBATH JIESITENBHOCTh B HECTAHAAPTHBIX CUTYAllUSX, aJ€KBAaTHO OLICHHUBATH
BKJIaJl K&KJIOTO U3 YYACTHUKOB IPYIIIbI B PELIEHUE pacCMAaTPUBAEMOM TPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMHM, B MPAKTUYECKOM NEATEIIBHOCTH JIIOJAEH, LENOCTHOCTh U E€IMHCTBO
(¢u3nUecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHUS] U3YYEHHBIX (QU3NYECKUX MOJIETeH:
TOYEUYHBIN ANEKTPUUYECKUI 3apsl, JIyd CBETA, TOUCYHBI UCTOYHUK CBETA, SAEpHas
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO sipa MpH pEeIIeHUH (HU3UUECKUX
3a7ay;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHI U KBAaHTOBOW (DU3UKHU: DJIEKTPUUYECKAS] TIPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHMTOB, DJJICKTPOMAarHWTHasi WHIAYKLUs, JCUCTBUE MATrHUTHOTO IIOJS Ha
NPOBOAHUK C TOKOM W JBIXKYIIUWCA 3apsif, DJIEKTPOMArHUTHBIE KOJIeOaHUS U
BOJIHBI, IPSAMOJIMHEMHOE pACIPOCTPAHEHUE CBETa, OTPAXKECHHUE, IPEIIOMIICHUE,
uHTepdepenuns, Audbpakuys W MOJSpU3alMsi  CBETa, JUCIEPCUS  CBETA,
doToanekrpuueckuii 3pdekt (hororddekr), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JIMHEMYaTOro CIIEKTpa aroMa BOJAOPOJA, €CTECTBEHHass W HMCKYCCTBEHHAs
PaIHOAKTUBHOCTb;

ONUCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTH  pa3NUYHBIX  Cpel) H
AIIEKTPOMArHUTHbBIE SABJIEHUS (IIPOLIECCHI), HCIOJB3YSd (PU3NUYECKHE BEIMYUHBI:
JIEKTPUYECKUM 3apsif,, CWJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUYECKOE
COIPOTUBJICHHE, Pa3HOCTh MOTEHLHMAJIOB, AIEKTPOJABIKYIAs CHia, paboTa TOKa,
MHIYKIMS MAarHUTHOrO Iois, cwia Awmmepa, cuia JlopeHma, MHIyKTHBHOCTH
KATYIIKW, DHEPrus JJIEKTPUYECKOr0 M MArHUTHOIO IIOJIEM, NEPHOJ M YacToTa
KoneOaHuil B KojeOaTeTbHOM KOHTYpe, 3apsl M CHjla ToKa B Ipolecce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#, (QOKYCHOE pacCTOSHUE W
ONTUYECKAs] CHUJIA JIMH3bI, NPU ONHCAHUM MPABUIBHO TPAKTOBATh (PUINYECKHI
CMBICT HCIOJNB3YyEeMbIX BEIMYMH, UX OOO3HAYeHWs M E€IWHUIBI, YyKa3bIBaTh
(opMyIbl, CBSI3BIBAIOIIME JIAHHYIO (HU3UYECKYI0 BEIMYHMHY C JPYTUMH
BEJIMYMHAMMU;

ONMCHIBATh H3YyYCHHBIE KBAHTOBBIC SIBJICHUA M INPOLECCHI, HCIOIb3Ys
(u3nuecKkre BEIWYUHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U



4acToTa CBETA, YHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnana, YHEPTus CBA3U
aTOMHBIX SIZIEp, NpPU OMUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UYECKUU CMBICIH
WCIOJIb3YEMbIX BEJIUYUH, UX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIIME JAaHHYI (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKOM BEJIMUYUHBI,

aHAIM3UPOBATH (PU3MUYECKHE TMPOLIECCHl U SBJICHUS, UCIONb3Ys (PU3NYECKHE
3aKOHBI ¥ NMPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEI0BATEIBHOIO U MAPAJIIEIBHOTO
COCOMHEHUS IPOBOJHUKOB, 3aKOoH Jkoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHJIYKIUY, 3aKOH MPSIMOJIMHEWMHOTO pAacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEeHUE ODWHIITEHHA ans gororddexra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPaHEHHUs
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4ucia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO PACIajia, MPU 3TOM paszindyaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUWE U YCIOBUA (TpaHMIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONpeAeisiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOAHUKA
C TOKOM, cujibl Amriepa u cuibl JIopeHiia;

CTPOUTh U OIKCHIBaTh H300paKEHHE, CO3[]aBa€MOE IIJIOCKUM 3epKalioM,
TOHKOM JIUH30M;

BBIMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOIb30BAHUEM IMPSAMBIX UM KOCBEHHBIX H3MEPEHMIl: NpPU 3ITOM
dbopmynupoBaTh mpoOJeMy/3amady W TUMNOTE3y Yy4eOHOTO 3KCIEepHMEHTA,
coOupaTh YCTaHOBKY W3 MPEMIONKEHHOTO OO0OPYIOBaHUS, MPOBOJIUTH OMBIT U
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIHUWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKHX BEIWYUH C HCIOJIb30BAHUEM
OPSMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3YNbTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIC TAOIHUI] U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MUCCIICT0BAHMS,

coOmoaTh mpaBmia 0€30MacHOTO TPy/Aa MPU MPOBEICHUU HCCICIOBAaHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON W TIPOSKTHOU
NEATEIbHOCTU C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyT0BaHMS;

pemath pacy€THblE 3a7aydl C SBHO 3aJaHHOW (DU3UYECKOW MOJIEIbIO,
UCIONb3Yys (U3NYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIU3a YCIOBUSA 3a/lauu
BBIOMpaTh (PU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIBI,



HEoOXonUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUS (PU3HUECKON BETUYMHBI,

pelaTh Ka4eCTBEHHBIE 3a1a4M: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
LETNIOYKY pACCYXICHUU C OIOPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TMpeACTaBICHUS Y4eOHON U Hay4YHO-TIOMYJSIPHOM MH(POpPMALIUU, MMOITYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUIBI JACHCTBUS MAaIIUH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOICTB, pa3inuyaTh yCJIOBUS WX 0€30MAaCHOI0 MCIOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIEIO0 MHUpPA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 6€30MacHOCTH MpU OOpaleHuu ¢ TprUOOpaMu U TEXHUYECKUMHU
yCTPOWCTBAaMH, UIsl COXPAHEHUs 30POBBSI U COOJIFOJIEHUSI HOPM SKOJIOTMYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpyNIe C BBINOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TPYMNIbI, PALUOHAIBHO pacHpeiesaTh OOA3aHHOCTH WU
IUIAHUPOBATh JIEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJICKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLICHUE paccCMaTpUBAEMO POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (I (PPOBbHIE)

Ne i/ Konrtpoiabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe pecypchl
padoTsbI padoThI
Paznea 1. PUBUKA U METO/IbI HAYUYHOTI'O ITO3HAHMUSI
)
1.1 VISHIA I METORL HAYHHOTO 2 https://m.eds00.r/AVIAWVNQO
MTO3HAHUS
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemartuka https://m.edsoo.ru/SN02MCWXU
2.2 JlnHamuka https://m.edsoo.ru/RMLEBX3PU
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 1 1 https://m.edsoo.ru/86NRCXHAY
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJAUHAMUKA
o _ .
3.1 CHOBH! MOTICKyIAPHOKHHETHHCCROM 9 1 https://m.edsoo.ru/HRGV8NOPE
TEOPHH
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1 https://m.edsoo.ru/HK6KL6RS9
Ar .
3.3 PETETHRIE COCTONHI Bemectsa 5 https://m.edsoo.ru/HSM355JCH
dazoBbIe EPexoIbl
Utoro mno pazneny 24
Paznen 4. DJIEKTPOJAUHAMUKA
4.1 OneKTpocTaThKa 10 https://m.edsoo.ru/LSRP72QLI
4.2 I1oCTOSAHHBIN NEKTPUUYECKUH TOK. 12 https://m.edsoo.ru/GEWTDQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

Toxu B pa3MyHbIX cpenax

Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoandecTBO 9acoB

DJIeKTpOHHBbIe (L (PPOBbHIE)

Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pazaen 1. QJIEKTPOJIMHAMUKA
M )
1.1 ATHHTHOE TOJIe. JIICKTPOMArHHTHAA 11 1 3 https://m.edso0.ru/Z2Q390NG8
I/IHILYKIII/ISI
Hroro no pazneny 11
Pasznea 2. KOJIEBAHUS U BOJIHBI
M
2.1 CXAHITHCECKHE H STEKTPOMATHITHRIC 9 1 https://m.edso0.ru/3STLNQKPG6
KOJIeOaHNs
M
2.2 CXAHUHICCKHE H SIICKTPOMATHHTHBIC 5 1 https://m.edso0.ru/WQT6385V1
BOJIHEI
2.3 OnTuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro mo pazaeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CIEMATIBHON TEOpUH

3.1 4 1 https://m.edsoo.ru/AOUCOVDK2
OTHOCHUTEIBHOCTU
Hroro no pazneny 4
Paznea 4. KBAHTOBAS ®PU3UKA
4.1 OeMEHTHI KBAHTOBOM ONTHUKU 6 https://m.edsoo.ru/SWO0VAWQRS
4.2 Crpoenune atoma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE AP0 5 https://m.eds00.ru/97MC9DZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKHU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7 1 https://m.edsoo.ru/3EODEKXI19

Hroro no pazneny 7

Paznean 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 O06o0maroree MTOBTOPSHHE 4 https://m.edso00.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68 4 7



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

®du3rKa — Hayka O MPUPOJIE.
HaquLIe METOAbI ITIO3HAHU
OKPYXKAIOIIEro MuUpa

01.09.2026

https://m.edsoo.ru/YXGQSPM1P

Ponb u mecto pusuku B
(hopMUPOBaHUHN COBPEMEHHON
Hay4YHOW KapTHHBI MUpPa, B
MPaKTUYECKON JesITeTbHOCTU
monei

04.09.2026

https://m.edso0.ru/8HSXWFFVO

Mexannueckoe OBMKEHHUE.
OTHOCUTENTHLHOCTD
MEXaHUYECKOTO JBUIKCHUA.
[Tepemernienue, CKOPOCTb,
YCKOPEHHE

08.09.2026

https://m.edsoo.ru/RSOAQV5ZX

PaBHOMEpHOE NpAMOJIMHENHOE
JIBUKCHHE

11.09.2026

https://m.edsoo.ru/L8IPY2JEZ

PaBHOYCKOpeHHOG
HpHMOHHHeﬁHOC JABHMOXKCHUC

15.09.2026

https://m.edsoo.ru/MDIDKJOUB

CB00oIHOE TTaJICHUE.
YckopeHue cBOOOHOTO
MaJeHUs

18.09.2026

https://m.edsoo.ru/MXPLZ1X8J

KpuBonuHeiiHoe nBUXKEHUE.
JIBr>keHrne MaTepuanibHOM TOUKH

22.09.2026

https://m.edsoo.ru/TFLJ2C4DN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

10 OKPY’KHOCTH

[IpuHIHII OTHOCUTENIBHOCTH
lNanmnes. MuepuumanbHbie
cucreMsbl orcuera. [lepBoiit
3akoH HproToHa

25.09.2026

https://m.edso00.ru/J6QY7N3WN

Macca tena. Cuia. [Tpunuun
cynepno3uiuu cuil. Bropoi
3akoH HproToHa mis
MaTepUaIbHON TOUKU

29.09.2026

https://m.edsoo.ru/BVTNWTAQH

10

Tpetnii 3akoH HeroToHa 1151
MaTepHUaIbHBIX TOUEK

02.10.2026

https://m.edsoo.ru/JYL414UAN

11

3aKO0H BCEMHPHOTO TATOTEHUS.
Cuna Tsxectu. IlepBas
KOCMHYECKasi CKOPOCTh

06.10.2026

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

09.10.2026

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Koapdumment
Tpenus. Cuiia CONpOTUBIICHUS
MIPH JBYKEHUH TEJa B )KUIKOCTH
WM Ta3e

13.10.2026

https://m.edsoo.ru/UZBUPCM5M

14

[ToctynarenbHOe U
BpallaTEIbHOE IBH)KEHHUE
abCoIOTHO TBEP/IOTO Tena.
MowmenT cuisl. [lnedo cuiel.
VYcnoBus paBHOBECUS TBEPAOTO
Tela

16.10.2026

https://m.edsoo.ru/IDOAU40TS

15

NMnynsc maTepralbHOW TOYKH,
CUCTEMBI MaTEPUAJIBHBIX TOYECK.

20.10.2026

https://m.edsoo.ru/M5JOTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

Nmnynsc cuiibl. 3akoH
COXpaHEHUs UMITYJIbCa.
PeakTuBHOE NBMKEHUE

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckast sneprus
MarepuanbHOM TOUkH. Teopema
00 U3MEHEHUU KHHETUYECKOW
SHEpPruu

23.10.2026

https://m.edsoo.ru/J1V59L.28B

17

[TorenumansHas 3HEPTHUSL.
[loreHnmanpHas SHEPTUs yupyro
ne(OpMUPOBAHHON MPYKUHBI.
[TorenumansHast 3HEPTUS TENa
BOJIM3U MOBEPXHOCTH 3eMIIH

06.11.2026

https://m.edsoo.ru/RNEXJW4KF

18

TloTeHmansHEIE 1
HEMOTEHINAIbHEIE CHIIBL. CBS3b
paboTHl HEMMOTEHITUATIBHBIX CHIT C
H3MCHEHHEM MEXaHNYeCKOM
SHEPTHH CHCTEMBI TeJl. 3aKOH
COXpaHEHHUs MEXaHUYCCKON
SHEPTHH

10.11.2026

https://m.edsoo.ru/DA3QVTOXQ

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI
CHJIBI C H3MCHCHUEM
MEXaHUYECKOU SHEPTHH Tella Ha
MPUMEpPE PACTKCHUS
PE3UHOBOTO KI'yTa»

13.11.2026

https://m.edsoo.ru/W1R4R88UG

20

KonTposneHas paboTa o teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpaHEHUS B

17.11.2026

https://m.edsoo.ru/LNM6EK6YY



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY

MCXaHUKE»

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKO M
teopuu. bpoyHOBCKOE
nskenue. Auddysus

20.11.2026

https://m.edsoo.ru/OEY9VYU2B

22

Xapakrep JBUKEHUS U
B3anMMOJICHCTBUS YACTHI]
BelecTsa. Mojenu cTpoeHus
rasoB, )KHUJAKOCTEW U TBEPABIX
Tl

24.11.2026

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. KonnuectBo
BemecTBa. IlocTostHHAs
ABoraapo

27.11.2026

https://m.edsoo.ru/FL1BAQD13

24

TermmoBoe paBHOBECHE.
Temnepatypa u €€ U3MEepeHHE.
[lIxana Temneparyp Llenbcus

01.12.2026

https://m.edsoo.ru/WPNY6QA8Z

25

Wneanpupiii ras B MKT.
OcnoBHoe ypaBHeHue MKT

04.12.2026

https://m.edsoo.ru/UKJFVSBZO

26

AGcomoTHas TemrepaTypa Kak
Mepa CpelIHe KUHETUYECKOM
SHEPIUH JIBUKEHHS MOJIEKYIL.
YpaBuenue MeHieneena-
Knaneiipona

08.12.2026

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlanbToHa. ['a30BBIE
3aKOHBI

11.12.2026

https://m.edsoo.ru/Y3WB6613A

28

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MEX]ly HapaMeTpamMH COCTOSTHHS

15.12.2026

https://m.edso0.ru/35DBLKT96



https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96

pa3peKEHHOTO ra3a»

29

N3onpoueccel B UACAIBHOM ra3e
U UX Tpaduyeckoe
IIPEJCTaBICHHE

18.12.2026

https://m.edso0.ru/0ZJ3KZNJ5

30

Bnyrpennssa sHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U
CHOCOObI €€ U3MEHEHHUS.
KonuuecTBo TemoTe! u padora.
Bnyrpennssa sHeprus
0JIHOATOMHOTO MJI€aJIbHOT'O Ta3a

22.12.2026

https://m.eds00.ru/9JOITVXI8

31

Buael Tenonepenaun

25.12.2026

https://m.edso0.ru/36JJ120W9

32

VenbHasg TEII0EMKOCTD
BenlecTBa. KommuecTBO TEMIOTHI
MIpH Terionepeaaye.
AmabaTHBIN MpoIecc

29.12.2026

https://m.edsoo.ru/5K3Y4H86L

33

[TepBrIil 3aKOH TEPMOAMHAMUKHI
U ero NpUMeHEHHue K
u3orpoleccam

12.01.2027

https://m.edsoo.ru/2HO6R3GAS8

34

HeobpaTtumocTs mporieccos B
npupoje. Bropoit 3akoH
TEPMOTUHAMHUKHU

15.01.2027

https://m.edsoo.ru/S85LWDFT8

35

[Tpunmun nevicreus u KI1/]
TEIIOBOM MAIIIUHBI

19.01.2027

https://m.edsoo.ru/DLCDEAAUC

36

Huxn Kapuo u ero KIT[

22.01.2027

https://m.edsoo.ru/4XPSAOV7M

37

DKosoruyeckue npoodaemMbl
TETIO3HEPTreTUKH

26.01.2027

https://m.edsoo.ru/P07ZMYMS8I



https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I

38

Oo6o06maromuii ypok
«MonekynspHas pU3uKa.
OCHOBBI TEPMOAMHAMUKI

29.01.2027

https://m.edsoo.ru/9EKZ0DDWP

39

KonTtposnsHas paboTa o teme
«MonekynspHasi pU3uKa.
OCHOBBI TEPMOAMHAMUKI

02.02.2027

https://m.edsoo.ru/RCARYE6ZX

40

[TapooOpazoBanue u
KOHJIeHcanus. McnapeHnue u
KUIIEHUE

05.02.2027

https://m.edsoo0.ru/X480Q078EE

41

AOCOIIOTHAS U OTHOCUTEIbHAS
BII&YKHOCTH BO3/TyXa.
Hacpiennsrit nap

09.02.2027

https://m.edsoo.ru/98HVAEBMM

42

TBépnoe Teno.
Kpucrannmaeckue u amopdHbie
Teja. AHU30TPOTIUS CBOMCTB
KpucTauioB. XKuakue
kpuctauibl. CoBpeMEHHbIE
MaTepuabl

12.02.2027

https://m.edsoo.ru/JXFWLMZNK

43

[TnaBneHre U KPUCTAIUTA3ALIMSL.
VensHas TeIUIOTAa IJIaBJICHHUS.
CyOnumariust

16.02.2027

https://m.edsoo0.ru/OX117G6MR

44

ypaBHCHI/IC TEIIOBOI0 OajaHca

19.02.2027

https://m.edsoo.ru/0IJUXGN211

45

DJeKTpu3anus Tell.
DnekTpudeckuil 3apsia. JBa Buna
ANEKTPUUECKUX 3apSAI0B

26.02.2027

https://m.edso0.ru/QJ2S7WSBM

46

[IpoBOTHUKH, AUANEKTPUKU U
MOJYIPOBOJHUKHU. 3aKOH

02.03.2027

https://m.edsoo.ru/F3YVPQUYH



https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH

COXPaHEHHS IIEKTPUIECKOTO
3apsiia

47

B3aumonerictBue 3apsiios.
3akon Kynona. Toueunbrit
BIEKTPUYECKUI 3apsil

05.03.2027

https://m.edsoo.ru/5U3BUOTHH

48

Hanpsixénnoctb
aNeKTpudecKoro noJis. [IpuHnun
CYIIEPITO3UIINH HIIEKTPUYECKUX
nosen. JIMHUK HanpsHKEHHOCTH

09.03.2027

https://m.edsoo.ru/91IKAWD2V6

49

PaboTa cun
ANEKTPOCTATHUECKOTO TOJIS.
Tlorenmman. PasHocTh
MOTECHIINAJIOB

12.03.2027

https://m.edsoo.ru/\VOPD9ASLF

50

[IpoBOTHUKY U TUAJIEKTPUKHU B
ANIEKTPOCTATUYECKOM TI0JI€.
Jwusnexkrpuueckas
MIPOHULIAEMOCTb

16.03.2027

https://m.edso0.ru/12P2S312Z

51

DnekTpoéMKkocTh. KoHnaencarop

19.03.2027

https://m.edsoo.ru/B1UPRD52W

52

DneKTPOEMKOCTH TIOCKOTO
KOHJIeHCcaTopa. DHeprus
3apsHKEHHOTO KOHJICHCATOpa

23.03.2027

https://m.edsoo.ru/XPUKP82V8

53

JlaGopaTtopHas pabota
"M3mepeHue 31eKTpoEMKOCTH
KoHzeHcaTopa"

26.03.2027

https://m.edsoo.ru/PBGM4F845

54

[IpuHIMI necTBUA U
IIPUMEHEHHUE KOHJIEHCATOPOB,
KOIIMPOBAJILHOIO arapara,

06.04.2027

https://m.edsoo.ru/H3Q9PNHYY



https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY

CTPYMHOIO IIPUHTEpA.
OnekTpocTaTHyecKas 3alluTa.
3a3eMIIeHHE EKTPOIpUOOpPOB

55

DNeKTpUUECKUui TOK, YCIOBUS
€ro CyIIECTBOBAHUSI.
[TocTosuHbIM ToK. Cuia Toka.
Hanpsokenne. ConpoTHBieHHE.
3axon Oma Juid yyacTKa Lenu

09.04.2027

https://m.edsoo.ru/D6Y72A4B7

56

ITocnenmoBarensHOE,
napajieTIbHOEe, CMEIIaHHOE
COETMHEHHE MPOBOJHUKOB.
JlabopaTtopnasi pabota
«M3yueHue cMenmaHHoro
COEIMHEHUS PE3UCTOPOB»

0.5

13.04.2027

https://m.edsoo.ru/SLKT3UPUR

57

PaboTta 1 MOIIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
Hxoyna-Jlenna

16.04.2027

https://m.edsoo.ru/LESHA2A3M

58

3axoH OMa 1j1 HOJITHOU
(3aMKHYTOM) AJIEKTPUUECKOM
uenu. KopoTkoe 3aMbIkaHue.
JlaGopaTtopHnas pabota
«M13mepenue D/IC nucrounuka
TOKa U €r0 BHYTPEHHET0
COTPOTHUBIICHUS

0.5

20.04.2027

https://m.edsoo.ru/YN5BF7PBS

59

PesepHbliil ypok. KonTpoiabHas

paboTa o Teme

||3 n
JeKTpoAMHaMHKa" /

Bcepoccuiickas npoBepoyHas

pabota

23.04.2027

https://m.edsoo.ru/MFMGEIE5X



https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X

60

Oo6o06maromuii ypok
«DNEeKTPOAUHAMUKAY /
Bcepoccuiickas npoBepoyHas
pabora

27.04.2027

https://m.edsoo.ru/P86 MDYO07H

61

DneKTpOHHas IPOBOAUMOCTb
TBEPABIX METAILIOB.
3aBUCUMOCTb COTIPOTUBIICHUS
METaJUIOB OT TEMITEPATYPHI.
CBepXnpoBOIMMOCTb

30.04.2027

https://m.edsoo.ru/MVMNNBQL9H

62

DNeKTpUUYECKUil TOK B BaKyyMe.
CBoOMCTBA DIIEKTPOHHBIX ITYYKOB

04.05.2027

https://m.edsoo.ru/4CCYCJ785

63

[TonynpoBoAHUKH, UX
coOcTBeHHas U MpUMecHast
npoBoaMMOCTh. CBOMCTBA p—N-
nepexoza. IlomynpoBo HUKOBBIE
MPUOOPHI

07.05.2027

https://m.edso0.ru/S55A1DQUR

64

DIIEKTPUYECKHUI TOK B pacTBOpax
U pacIijiaBax 3JIEKTPOJIUTOB.
DNEeKTPOIUTHIECKAS
JccOLMaIus. DIeKTPOIIN3

11.05.2027

https://m.edsoo.ru/QUOQUWV91

65

DIIEKTPUYECKUI TOK B ra3ax.
CaMoOCTOSITeNbLHBIN U
HECAMOCTOSITEIIbHBINA pa3psijl.
Monnus. I1mazma

14.05.2027

https://m.edsoo.ru/2VX2KLFQA

66

DeKTprYecKre IPUOOPHI U
YCTPOMCTBA U UX TPAKTUYECKOE
npumMeHeHue. [IpaBuia TeXHUKU
0€e3011acHOCTH

18.05.2027

https://m.edsoo.ru/KJA02KUP5

67

KonTtposneHas paboTa o teme

https://m.edsoo.ru/PASKIGWP4



https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4

«Qnekrpocraruka. [locTossHHBIN
3neKTpuueckuid Tok. Toku B
Pa3IUYHBIX CPEIax»

21.05.2027

68 PesepBHeIit ypok. O60OIIaroImii

ypox 1o remaMm 10 kiacca

25.05.2027

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68



https://m.edsoo.ru/HL0AT6SNU

11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

IlocTostHHBIE MATHUTEI M UX
B3auMoJicicTBHE. MaruuTHoe
nose. Bexrop marHuTHOM
WHAYKIUU. JIMHUM MarHUTHOM

WHIYKIINU

02.09.2026

https://m.edsoo.ru/ADMOYI1JN6

MarauTHO€ 10Jie MPOBOJIHUKA C
TokoM. OmbIT Dpcrena.
B3anmonericTBue mpoBOAHUKOB
C TOKOM

07.09.2026

https://m.edsoo0.ru/1L5CT47FX

JlaGopaTtopHnast pabota
«V3y4yeHne MarHuTHOTO TTOJISt
KaTyIIKA C TOKOM»

09.09.2026

https://m.edsoo.ru/HGHXLNLRZ

JleiicTBue MarHMTHOTO IOJIS Ha
MPOBOJHMK ¢ TokoM. Cuia
Awmriepa. JlabopaTtopHas paboTa
«HUccaenoBanue nercTBU
MIOCTOSIHHOTO MarHuTa Ha paMKy
C TOKOM»

14.09.2026

https://m.edsoo.ru/UVHDISEX4

JleficTBME€ MarHUTHOTO NOJIA HA
JBUKYILYIOCS 3apsDKEHHYIO
yactuny. Cuna Jlopenua.
PaGora cunel Jlopenia

16.09.2026

https://m.edsoo.ru/7ABZQGQC9

QHCKTpOMaFHI/ITHaH HHIAYKIHW.

https://m.edsoo.ru/VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

IToToX BEKTOpa MarHUTHOMN
uaayknuu. DJ1C uHIyKIUM.
3aKOH 3JE€KTPOMarHUTHON
naaykuun Papanest

21.09.2026

Jlaboparopuas padoTa
«HccnenoBanue sBICHUS
SHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

23.09.2026

https://m.edsoo.ru/XZS5MQCBU

NHayKTUBHOCTB. SIBIEHUE
camounaykiuu. IJC
CaMOMHJIyKIIMH. DHEepPrus
MarHUTHOTO TOJISl KaTyIIKU C
TOKOM. DJIEKTPOMAarHuTHOE I10JIe

28.09.2026

https://m.edsoo.ru/EOTONSAEA

TexHnueckue ycTpoicTBa U ux
IIPUMEHEHHE: TOCTOSTHHBIC
MarHuThl, JICKTPOMAarHUTHI,
JNIEKTPOABUIATENb, YCKOPUTEIIN
JJIEMEHTApHBIX YaCTHII,
MHIYKIIMOHHAs I1e4b

30.09.2026

https://m.edsoo.ru/UWNLFA9L6

10

O6o0maromuii ypok
«MarauTHo€ I0JI€E.
DneKTpOMarHuTHasE UHIYKITUS

05.10.2026

https://m.edsoo.ru/COBO5BGMC

11

KouTtponbHas pabota o Teme
«MarsuTHoe moJe.
DNeKTpOMarHUTHAS MHIYKIIHS

07.10.2026

https://m.edsoo.ru/8X637ELEU

12

CB0060IHBIE MEXaHUYECKUE
KosebaHus. ['apMoHMUecKue
KosiebaHus. YpaBHEHHE
rapMOHUYECKHUX KOJIeOaHHH.
[IpeBpaienue 3neprun

12.10.2026

https://m.edso0.ru/9Y6GYWEVP



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

13

JIaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MePHOJIa MAJTBIX KOJICOAHMIA
rpy3a Ha HUTH OT JJIMHBI HUTH
MAaccChl Tpy3a»

14.10.2026

https://m.edsoo.ru/DPZ8KR61C

14

KonebarenbHbIi KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KoJieOaHus B UACaIbHOM
KoJie0aTeIbHOM KOHTYpE.
AHaJIOTHS] MEXTY
MEXaHUYECKUMH H
AIIEKTPOMATrHUTHBIMHU
KoJIeOaHUAMHU

19.10.2026

https://m.edsoo.ru/H6JCO5BAD

15

®opmyna TomcoHa. 3aKoH
COXpaHEHUs SHEPTHH B
HIeaIbHOM KOJIe0aTeIbHOM
KOHTYpE

21.10.2026

https://m.edsoo.ru/MHNWD2LHU

16

[Ipencrarnenue o 3aTyxaronux
KoJieOaHusAX. BeIHYXICHHBIC
MeXaHUYECKHE KOoJieOaHus.
Pe3onanc. BeinyxieHHbIE
AJIEKTPOMArHUTHBIC KOJICOaHUS

09.10.2026

https://m.edsoo.ru/FMBDWPPG4

17

[TepemeHHBIN TOK.
CunycougabHbIA IEPEMEHHBIN
TOK. MOIITHOCTB MEPEMEHHOTO
TOKA. AMIUTUTYIHOE U
JEHCTBYIOLIEE 3HAUYECHUE CUJIBI
TOKA U HaNPsOKEHUS

11.11.2026

https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmarop.

https://m.edsoo.ru/1ZWZUL8OQK



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK

[IpowusBoacTso, nepenaya u
NOTpeOICHNE EKTPUIECKOM
SHEPrUH

16.11.2026

19

YCTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHE EKTPUIECKOTO
3BOHKA, T€HEPATOPa
MEPEMEHHOTO TOKA, JIMHUHI
JNEeKTpoIepesayd

18.11.2026

https://m.edso00.ru/93Z12W400

20

DKOJIOTUYECKHE PUCKU TTPU
MIPOU3BOJICTBE IICKTPOIHEPTHH.
KyneTypa ncnonszoBanus
AIIEKTPOIHEPTHUHU B
MOBCETHEBHOMN KU3HU

23.11.2026

https://m.edsoo.ru/3SDUNYKWNO

21

MexaHnyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuos.
CKkopocTb pacnpoCcTpaHEHHS U
JuirHa BoJiHbL. [lonepeunsie u
MIPOJIOJIbHBIE BOJTHBI

25.11.2026

https://m.edsoo.ru/W2XBOR3HJ

22

3ByK. CKOpOCTb 3BYKA.
I'pomkocThb 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

30.11.2026

https://m.edso0.ru/Z827Q6V70

23

DNEeKTpOMAarHUTHbIE BOJIHBI, UX
CBOMCTBa U cKOpocCTh. [lIkana
3JIEKTPOMArHUTHBIX BOJIH

02.12.2026

https://m.edsoo.ru/SWB57C06X

24

HpI/IHI_[I/IHLI pPaauoCBA3U U
TeneBuaeHus. Pa3Butue CpeaAcTB
CBs3U. Paguomokamus

07.12.2026

https://m.edso0.ru/2WQTSLGLV

25

KonTponsHas pabora
«Konebanus u BOJIHBI»

09.12.2026

https://m.edsoo.ru/IHURONSOB



https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

26

[IpssmonmHenHOE
pacnpoCTpaHEHHUE CBETA B
OJHOPOHOM cpene. ToueuHslii
HUCTOYHHK cBeTa. JIyu cBera

14.12.2026

https://m.edsoo.ru/HUF74ANDOW

27

OTtpakeHue cBera. 3aKOHbBI
oTpakeHus ceeta. [loctpoenue
M300pakeHUH B TIOCKOM
3epkaie

16.12.2026

https://m.edsoo.ru/AMBKQM22Z

28

[Ipenomiienne ceera. [lonHoe
BHYTpPEHHEE OTpaKEeHUE.
[IpenenbHbIN yroa NOJIHOTO
BHYTPEHHETO OTPAXKECHUS

21.12.2026

https://m.edsoo0.ru/V49RISTRN

29

JlabopaTtopnas pabota
«M3mepenune nokaszarens
MIPEIOMIICHHUS CTEKIIa»

23.12.2026

https://m.edsoo.ru/JO2E1IM1DQ

30

JIunzel. [loctpoenue
n300pakeHUH B JIMH3E.
®dopmysia TOHKOHN JIMH3BI.
YBenu4yeHue JUH3bI

28.12.2026

https://m.edsoo.ru/W2MMS9KJIC

31

JlaGopaTtopHas pabota
«HccaenoBanue CBOMCTB
M300pakKCHUH B JIMH3AX)

30.12.2026

https://m.edsoo.ru/Q1ZCMW980

32

Jucnepcus cera. CoxxHbIN
cocrtaB Oenoro ceta. L[Ber.
JlaGopaTtopHas pabota
«Habmronenue nucnepcuu
CBETa»

11.01.2027

https://m.edsoo.ru/KOOWVKE11

33

WnTepdepeniys ceera.
Hudpaxmus ceera.

13.01.2027

https://m.edsoo.ru/C8LCRSEJI



https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI

Hudpaxuonnas pemeérka

34

[TonnepedHOCTH CBETOBBIX BOJIH.
[Tonapusanus cera

18.01.2027

https://m.edso0.ru/Q2118XY0J

35

Ontuyeckue mpuOOPHI U
YCTPOMCTBA U YCIOBHS UX
0€3011aCHOTO MPUMEHEHUS

20.01.2027

https://m.edso00.ru/M5127JYGT

36

['panu1lpl MPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH.
[Toctynatel cnenuanbHOM
TEOPHUHU OTHOCUTEITHHOCTH

25.01.2027

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCUTENBHOCTD
OJITHOBPEMEHHOCTHU. 3aMeJICHHE
BPEMEHH U COKpAI[EHUE JTTHHBI

25.01.2027

https://m.edsoo.ru/OVLMCNG6B2

38

DHEPrusi ¥ UMITYJIbC
PENATUBUCTCKON YaCTHULIBI.
CBs3b Macchl € SHEPTUEH 1
HUMITYJIECOM. DHEPrusi MoKos

27.01.2027

https://m.edsoo.ru/190ZY4BUB

39

KontponbHas padota «OnrTuka.
OCHOBBI CIEMATIBHOW TE€OpUH
OTHOCHUTEIIHOCTH»

01.02.2027

https://m.edsoo.ru/L8689JPLI

40

®otonbl. Dopmyna I1nanka.
DHeprus U UMNyibc GpoToHa

03.02.2027

https://m.edsoo.ru/ZL6P16LAQ

41

OTKpBITHE U HCCIIE0BAHNE
dotosddekra. OnbiTer A. I'.
CroneroBa

08.02.2027

https://m.edsoo.ru/PGL5XXSRO

42

3akoHsb! poTodrddekra.
VYpaBHeHue DUHIITEIHA 1)1
doTorddexra. «Kpachas

10.02.2027

https://m.edsoo.ru/YLCK770G8



https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8

rpanuna» Gortospdexra

43

Hasnenue ceeta. Onbith [1. H.
JleOeneBa. XuMu4eckoe
JIEUCTBUE CBETA

15.02.2027

https://m.edso0.ru/EGO6ZQ1SA

44

TexHuueckue ycTpoiucTsa u
MIPAKTUIECKOE TPUMEHEHHE!
(dboToreMeHT, (HOTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO]]

17.02.2027

https://m.edsoo.ru/UFQDRSL5M

45

Pemenne 3a1au o reme
<<3J’IGMGHTI)I KBaHTOBOfI OIITUKN»

24.02.2027

https://m.edsoo.ru/ZE73A67B1

46

Mopens atoma ToMcoHa.
OmnsiTel Peszepdopaa mo
pacCessHUIO 0-4aCTHII.
[InanerapHas MoJieIb aTOMa

01.03.2027

https://m.edsoo.ru/FIC11POHN

47

[Toctynatel bopa

03.03.2027

https://m.edsoo.ru/6 X7GFHZ9X

48

N3nydeHne u noryioneHue
(hOTOHOB IpU MIEpeX0Jie aTOMa C
OJIHOTO YPOBHSI SHEPTUU Ha
npyroi. Buael ciekTpoB

10.03.2027

https://m.edsoo.ru/NN8BHZYBE

49

BoiHOBEIE CBOIICTBA YaCTHII.
Bousnsr e bpoitis.
KopnyckynsipHo-BoIHOBOM
nyanu3M. CloHTaHHOE U
BBIHYXJICHHOE U3Ty4eHHE

15.03.2027

https://m.edso0.ru/J710TLFCO

50

OTKpbITHE PAJMOAKTUBHOCTH.
OmnsiThl Pesepdopaa mo
OIIPEJENICHUIO COCTaBa

17.03.2027

https://m.edsoo.ru/TSJFUU3TP



https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP

PAANOAKTUBHOI'O U3TYUCHUS

51

CgoiicTBa anbda-, 6era-, ramma-
n3iy4yeHus. BiousHue
PaMOaKTUBHOCTH HA KUBBIC
OpPraHU3MBbI

22.03.2027

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpbITHE IPOTOHA U HEUTPOHA.
NzoTombl. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN
Oera-pacnaj. ['amma-u3inydenue

24.03.2027

https://m.edsoo.ru/H2XIHOG3E

53

DHeprus CBS3M HyKIIOHOB B
anpe. SlnepHele peakuuu.
SAnepusiit peaktop. [IpoOnemst,
MEPCIEKTHUBBI, IKOJIOTHYECKHE
aCIIEKTHI sSJICPHOM SHEPreTUKU

05.04.2027

https://m.edsoo.ru/CFJYJSSIG

54

DneMeHTapHbIe YaCTHIIBI.
OTKpbITHE TO3UTPOHA. METO b
HaOJIOICHUS ¥ pEeruCTpaIiuu
AJIEMEHTAPHBIX YaCTHII.
Kpyrnasrit cton
«DyH/IaMeHTaIbHbIE
B3auMoaeiicTBud. EquHcTBO
(buznyecKoi KapTUHBI MUPAY

07.04.2027

https://m.edsoo.ru/SUC62U40A

55

DTarnsl pa3BUTUS ACTPOHOMUH.
IIpuknannoe u
MHUPOBO33PEHYECKOE 3HAUCHHE
acTpoHOMMH. Buj 3BE€31H0TO
Heba. Co3Be3us, ipKHe 3BE3bI,
IUTAHETHI, X BUIUMOE
npxenue. ColHevHas cucreMa

12.04.2027

https://m.edso0.ru/5PXS219VY



https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY

56

Counne. ConHeynas
AKTHUBHOCTB. HCTO‘IHI/IK 3Hepr 15041
CouHna u 3BE31

14.04.2027

https://m.edsoo.ru/1JZR54JA0

57

3BE3/1bl, ©X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI
TJIABHOM MOCJIEI0BATEIBHOCTH.
Bnyrpennee ctpoeHue 3BE3.
CoBpemeHHbIe NPEACTAaBIECHUS O
MIPOUCXOKJCHUN M IBOJTIOLINU
CouHna u 3BE31

19.04.2027

https://m.edso00.ru/GGD3W74Z0

58

Mneunsiii [Iyte — Hama
lNanaktuka. [Tosoxenue u
nsxkenne Coixna B [amakTuke.
lNanaxktuku. Y€pHbie ABIPHI B
Aqlpax rajlakTUK

21.04.2027

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Paz0Oeranue
rajgaktuk. Teopus bosbiioro
B3pbIBa. PEMKTOBOE M3ITydYCHHE.
MeraranakTuka

26.04.2027

https://m.edsoo.ru/9IWRLVWNN

60

Hepemennsie npo0iembl
aCTPOHOMUHU

28.04.2027

https://m.edsoo.ru/LJHNL2MCF

61

KonTtposnpsHas pabota
«DNeMeHThI aCTPOHOMHUH U
acTpOPU3UKN»

05.05.2027

https://m.edsoo.ru/TXTTCT488

62

O6o06maromuii ypok. Ponb
(U3HUKHN ¥ aCTPOHOMHUH B
3KOHOMMYECKOH,
TEXHOJOTMYECKOM, COLIMAILHOM
1 ATHYECKOM cepax

12.05.2027

https://m.edsoo.ru/\WNJ5CRXYD



https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD

ACATCIBHOCTH 4YCJIOBCKA

63

O6o6maromuit ypok. Posnb u
MecTO (PM3UKU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

17.05.2027

https://m.edsoo.ru/2PFPB28UF

64

O6o06maromuii ypok. Poib
¢uznueckoil Teopuu B
(hopMUpOBaHHUY TIPEACTABICHUI
0 (pusmveckoi KapTHHE MUpa

17.05.2027

https://m.edsoo0.ru/Y29SVPCVR

65

O6o06matromuii ypok. Mecto
($u3HYECKO KapTHHBI MHpa B
0011IeM psi;Ty COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJICTaBICHUN O IPUPOJIE

19.05.2027

https://m.edsoo.ru/LKNUIKHZH

66

Pe3epBHbIil ypok. MarHuTHOE
noJie. DJIEKTPOMarHuTHast
WHIYKINS

19.05.2027

https://m.edsoo.ru/EVMFIQTP6

67

PesepBHbIil ypok. OnTuka.
OCHOBBI CIEMATIBHOW TE€OpUH
OTHOCHUTEIBHOCTHU

24.05.2027

https://m.edsoo.ru/ESABJRKS8L

68

Pesepubiii ypok. KBantoBas
¢uznka. DIeMeHThl aCTPOHOMHHU
1 acTpoPU3UKU

26.05.2027

https://m.edsoo.ru/RARQLVO2J

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68



https://m.edsoo.ru/2PFPB28UF
https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/RARQLVO2J




MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

10.1

JleMoHCTpHpOBaTH Ha TpUMEpax pojib © MeCTO (U3UKH B
(hopMUPOBAaHUM COBPEMEHHOW HAyYHOW KapTHHBI MUpA, B Pa3BUTUHU
COBPEMEHHOW TEXHUKH M TE€XHOJIOTH, B MPAKTUYECKON AEATEIbHOCTH

monen

10.2

Y4uTHIBaTh IPaHULBl IPUMEHEHUS U3YYEHHBIX (QU3NYECKUX MOJIENIEH:
MarepuaigbHas TOYKa, WHEpIMalbHas CHUCTeMa OTCYETa, aOCOIIOTHO
TBEPAOE TEJO, UACAIbHBIN Ia3; MOJECIN CTPOCHUS Ta30B, KUIKOCTEH U
TBEPABIX TE€J, TOYEYHBIM DJIIEKTPUYECKHM 3aps — IpU PEIICHUH

(bu3uvecKux 3aaa4

10.3

Pacno3naBath ¢usnveckue sBICHHS (MIPOIECCH) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJEKYJISIPHO-KHHETUYCCKOW TEOpHUHU
CTpOCHHSI BEUIECTBA W  DIEKTPOJUHAMHKH: pPaBHOMEPHOEC U
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE IBW)KCHHE, CBOOOIHOE MajJcHUE
TEJ, JBW)KCHHUE IO OKPYXHOCTH, WHEPIHsS, B3aUMOJICHCTBUE TEIl;
muddy3us, OpPOYHOBCKOE JBHKEHHE, CTPOCHUE JKHIAKOCTEH U
TBEPIBIX  TeJ, W3MEHEHHWe 00béMa Tel TpHU  HArpPEBaHHUU
(oxmaxkJieHuu), TEIJIOBOE paBHOBECHE, HCIAPEHHE, KOHICHCAIUS,
IUIaBJICHHE, KPHUCTAJUIM3AlMs, KHIICHHE, BIIAXXHOCTh BO3JyXa,
NOBBIIIICHUE JIABJICHHS T'a3a NIPU €ro HarpeBaHUM B 3aKPBITOM COCY/IE,
CBSI3b MEXKJy IapamMeTpaMH COCTOSIHUSI Tra3a B HU30mpolieccax;

QJICKTpU3aluA TCII, B3aHMOHeﬁCTBHe 3apAa0B

10.4

OmnuceiBaTh MEXaHUYECKOE JIBIKEHHE, HUCHONb3ys (U3NYecKue
BEJIMYMHBI: KOOPAHWHATA, IyTh, NEPEMEIIECHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tela, CWIa, MWMIYJIbC Tela, KHHETHYeCKas DJHEprus,
NOTEHIMAJbHAs JSHEeprus, MeXaHuueckas paboTa, MexXaHudeckKas
MOIITHOCTh; IPU ONHUCAHUM MPABUIBHO TPAKTOBATH (PU3UYECKUN CMBICI
UCTIONb3YyEMBIX BEIMYUH, MX OOO3HAUeHHs] M €IUHHIBI, HaXOIUTh
(opMyIbl, CBA3BIBAIONINE TAHHYIO (PU3MUECKYIO BETUUUHY C APYTHMMHU

BCIMYMHaAMHU

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA Te€l U TEILUIOBBIC




SIBIICHUSI, MCIOJb3ysl (U3MUYSCKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIepaTypa, CpeAHsSsl KHHETHYCCKash SHEPIrus XaoTHYECKOIro
JBW)KCHUS MOJICKYJI, CpPEIHEKBaJpaThyHash CKOPOCTh MOJICKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHssI JHeprus, pabora rasa,
KOA((DUIIMEHT TIOJIE3HOTO JEHCTBHS TEIUIOBOIO JIBUTATENsS; IPHU
OTHCAHUH [IPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCIOJIb3YEMbIX BEIMYUH, WX OOO3HAYCHHMS W CIUHHIIBI, HAXOIUTh
(bopMyJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMHU

BEIIMYUHaAM

10.6

OnuceiBaTh HM3y4YEHHbIE JJIEKTPUYECKHUE CBOMCTBA BelleCTBA H
JNIEKTpUYECKHE  sBJIEHUS  (MpOLECChl), MCHONb3yd (U3HUECKUe
BEJIMYMHBI:  DJEKTPUUECKUH  3apsa,  DJIEKTPUYECKOe  TOJIe,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMAN, Pa3HOCTh NOTEHLHUANOB; MpU
OTHMCAHUU MPABWIBHO TPAKTOBaTh (PU3NUYECKUI CMBICI UCIIOJIb3YEMBIX
BEJIMYMH, WX OOO3HAa4YeHWs] M €AWHHUIIBI;, YyKa3blBaThb (OPMYIIBL,
CBSA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIUYMHY C JPYTUMHU

BECJIMYMHaAMH

10.7

aHATM3UPOBATh (PU3MUECKUE TMPOLECCHl M  SIBICHUS, HCIOJb3Ys
(m3uYecKre 3aKOHBI M MIPUHIUIIBL: 3aKOH BCEMUPHOTO TaroTeHus, |, Il
u Il 3axkonsr HpioTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW SHEPIHH,
3aKOH COXPaHEHUsI UMITYJIbCA, IPHHINI CYIIEPIIO3UIINU CHJI, TTPUHITHIT
paBHOIIPAaBHS  HMHEPIHAIBHBIX CHUCTEM  OTCUETa; MOJICKYISPHO-
KUHETHYECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, ra30BbIC 3aKOHBI, CBS3b
CpelHel KHHETUYECKOW SHEPrHH TEIIOBOTO JBIDKEHHS MOJIEKYJ C
a0COJIIOTHOW TEeMITEpaTypo, MEpBBIA 3aKOH TEPMOJMHAMHUKH; 3aKOH
COXpaHCHHs JJIEKTPHUYECKOTO 3apsaa, 3akoH KyioHa, mpu 3TOoM
pa3iinyarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIP2YKEHUE U YCTIOBUS (TPAHUILIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBICHITE OCHOBHBIE IIPUHIIUIIBI JencTBUs MaliuH, HpI/I60pOB n
TCXHHUYCCKHUX YCTpOﬁCTB; pa3jiindatb YCIOBHUA UX 0e30MmacHOTO

HCIIOJIb30BAHUS B IOBCEIHEBHOM KHU3HU

10.9

BhITIONTHATE SKCIIEPUMEHTHI 10 UCCIIEA0OBAHUI0 (PU3NYECKUX SIBICHUN U
MIPOIIECCOB C MCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX U3MEPEHUI; TpU
3ToM (QOopMYyIHpOBaTh MpoOieMy (3adady) W THUNOTE3Y Y4eOHOTO
JKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY U3  MPEIJIOKEHHOTO

060pyz[013aH1/151, MMPOBOAUTH OIIBIT U (I)OpMy.HI/IpOBaTL BBIBOBI

10.10

OCYH.[GCTBJ'IHTL npsAMBbIC W KOCBCHHBIC HN3MCPCHUMA (pI/I3I/ILICCKI/IX

BCJIMYUH, IIPU 3TOM BBI6I/IpaTB OINTUMAJIBHBIN CIIOCO0 HU3MCPCHUA U




HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKU HOI‘pGH.IHOCTGfI 1/13MepeHm”1

10.11

HccnenoBaTh 3aBHCUMOCTH MEXAY (PU3MYECKMMH BETMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHHUM; IPU 3TOM KOHCTPYHUPOBATh
YCTAaHOBKY, (PUKCHpOBATh pe3yibTaThl MOJYYCHHOH 3aBHCHMOCTH
(Gu3nYeCcKUX BEIMYUH B BUAE TaONUI U TpadHKOB, AeIaTh BHIBOJABI IO

pe3ysibTaTaM UCCIIeOBaHUs

10.12

Cobnromate mpaBwia  0e30MacHOrO  TpyJa TpU  IPOBEICHHUH
HCCIEIOBAaHUN B  paMKax Y4eOHOro SKCIEpUMEHTa, YydeOHO-
HCCIEA0BATENbCKON M TIPOEKTHOM JEATENBHOCTH C HCIOJIb30BAHMEM

M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0OBaHUS

10.13

Pemrate pacu€THbie 3a7auu ¢ SBHO 3a/JIaHHON (DU3UYECKON MOJIETBIO,
WCTIONB3Ysl (PU3MUECKHE 3aKOHbI M TPHUHIMIBI; Ha OCHOBE aHajIu3a
YCIIOBHSL  3a7auyd  BBIOMpAaTh  (DU3WYECKYI0 MOJENb, BBIICTATH
(dbuzuveckne BeTUYUHBI U (POPMYIIBI, HEOOXOAUMBIC I €€ pelieHus,
MIPOBOJIUTH PACUYETH M OLIEHUBATh PEATHLHOCTH MOTYICHHOTO 3HAYCHUS

(hbM3UYECKON BETUIHHBI

10.14

Pemath ~ KkauecTBeHHBIE  3aJayu: BBICTpAaUBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYX IACHHUM C OMOPON Ha M3ydCHHbIE

3aKOHBI, 3aKOHOMEPHOCTHU U (bmnqecxne SIBJICHUA

10.15

Hcnonb3oBath mpu  pemieHdd  yuyeOHBIX 3aJad  COBPEMEHHBIE
UH(GOPMAIMOHHBIE TEXHOJIOTMM [yl TIOMCKAa, CTPYKTYPHUPOBAHUSA,
UHTEpIIpPETallud W TPEJCTAaBICHUs Y4eOHONW M HaydyHO-TOIMYJSPHOM
uH(pOpPMaIIMKY, MOJYYEHHOM M3 Pa3IMYHBIX HCTOYHUKOB; KPUTHUUYECKH

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoauTH TpUMEpHl BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKU, OOBSICHEHHE MPOIIECCOB OKPYKAIOUIETO

MHUpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTHI

10.17

Hcnonp3oBaTh TEOPETHYECKHE 3HAHUS MO (PU3MKE B TMOBCETHEBHOMN
YKU3HU I obecrieueHns 6€30MacHOCTH MpH OOpalleHnH ¢ MpudopaMu
U TEXHUYECKMMH YCTPOWCTBAMH, JMJsi COXPaHEHUs 3/I0pOBbI U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTUYECKOTO IMTOBEACHUS B Oprncanmeﬁ cpeae

10.18

PaGoTtaTh B rpyIne ¢ BBINOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJeH,
IUIaHUPOBaTh  paboOTy  TpYNIbl, palMOHAIBHO  paclpeaessTh
00s3aHHOCTM M IUJIAHUPOBATh JESITENBHOCTh B HECTaHIAPTHBIX
CUTYalMsX, aJ€KBAaTHO OILIEHWBATh BKJAJ KaXKJOTO W3 YYaCTHHUKOB

TPYIIIBI B pELIeHHE pacCMaTPUBAEMON PO OIIEMBI




11 KVIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

111

JleMoHCTpHpOBaT, Ha TpUMEpax poidb W MecTo (u3uKu B
(hopMHpOBaHHH COBPEMEHHOW HAyYHOW KAPTHUHBI MHpA, B PA3BUTHH
COBPEMEHHOW TEXHUKH M TEXHOJIOTHH, B TPAKTHYECKON JEATEIBHOCTH

JIOEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

11.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (U3UUECKUX MOJIENIEH:
TOYEYHBIN JJIEKTPUYECKUI 3apsl, sIepHas MOJENIb aTOMa, HyKJIOHHAs

MOJIeJIb AaTOMHOTO $i/ipa MpU PEeIIeHUH PU3NUYECKHX 3aa4

11.3

PacnioznaBate (usnueckue sBieHust (Mpolecchl) U OOBACHATH WX Ha
OCHOBE 3aKOHOB  DJIIEKTPOJMHAMUKMA H  KBAaHTOBOH  (pu3mKwH:
ANIEKTpUYECKass TPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JICUCTBUS  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
ANIEKTPOMArHuTHasE WHAYKUHWSA, JEHCTBHE MAarHUTHOTO TOJsl Ha
MPOBOJHUK C TOKOM M JBIXKYIIHUWCA 3apsil, SJIEKTPOMAarHUTHBIE
KojeOaHus U BOJHBI, NPSIMOJMHEHHOE PpacHpOCTpaHEHUE CBeETa,
OTpaXEHUE,  TpeJoMJIeHHe,  uHTeppepeHnus, audpakuus ¢
noJiApu3anusl CBEeTa, AMCIEpPCHs cBeTa, (PoTodnekTpuyeckuit 3¢dexr
(boToapdexT), cBeTOBOEC nMaBieHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEKTpa aToMa BOJOPOJAa, eCTECTBEHHass W  HCKYCCTBEHHas

PaaruO0aKTHBHOCTDb

114

OnuceiBaTh  M3Y4YEHHBIE CBOMCTBa  BellecTBa  (DIEKTPUUYECKUE,
MarHUTHbIE, OMTUYECKUE, DJICKTPUUYECKYIO MPOBOJUMOCTD Pa3IMUHBIX
Cpel) ¢ DOJIEKTPOMArHUTHbIE sIBIEHUS (TIPOIIECCHI), HCIOJIB3YS
(¢u3nueckue  BENWYMHBI:  DJICKTPUUECKUH  3apsAn, Ccuila  TOKa,
ANIEKTPUYECKOE  HANpPSDKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHUE,
pa3HocTh moTeHmuanos, DJIC, paboTa TOKa, MHAYKIHMS MarHUTHOTO
noyisg, cuina Awmmepa, cuna JlopeHna, WHAYKTUBHOCTh KATYIIKH,
SHEPTUsl ANEKTPUUYECKOT0 W MArHUTHOTO TMOJEH, MepUoJ M YacToTa
Kosie0aHull B Koie0aTeIbHOM KOHTYpE, 3aps/l U CHIia TOKa B Mpoliecce
TapMOHUYECKHUX ANEKTPOMAarHUTHBIX KOJICOaHMUIA, (oxycHoe
paccTosiHMe W ONTHUYECKash CWJIa JUH3bI, MPU OMUCAHUU TPABUIBHO
TPakTOBaTh (U3UYECKUH CMBICT HUCIOJB3YEMBIX BEIHYUH, UX
0003HaYeHHs] WM EOUHHIIBI; YKa3blBaTh (OPMYJBI, CBS3BIBAIOIINE

JAHHYIO (PU3MYECKYIO BETUYUHY C JPYTUMU BEINYUHAMHU




115

OnuceIBaTh HN3Y4YCHHBIC KBAHTOBBIC ABJICHHA U IMMPOLECCHI, UCIIO0JIb3YyA
(1)I/ISI/II-ICCKI/IC BCJIMUYUHBI: CKOPOCTHb JJICKTPOMAIHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBCTA, OSHCPIUA U HUMIIYJIbBC q)OTOHa, nepunon
nojypacmnaga, OSHCPrud CBA3M ATOMHBIX AACp;, IIPU OINHMCAHHUU
IMPpaBUJIbHO TPAKTOBATb (1)I/I3I/I‘~I€CKI/II71 CMBICJI UCITIOJIB3YCMBIX BCJIMYHH,
nX 0003HAYEeHUS U CANMHUIBI, YKa3bIBaTb q)OpMYJH)I, CBA3BIBAOIINEC
JaHHYIO (1)I/I3I/I‘~IGCKYIO BCIIMYUHY C APYT'UMHU BCIIMYHMHAMH, BBIYUCIIATH

3HaYeHUE (PU3NICCKON BEITMIUHBI

11.6

AHanu3upoBaTh (PU3MYECKHUE TIPOIECCHl U SBJICHUS, MCIOJIB3YS
¢u3uyeckue 3aKOHBI W NpUHOUNBL:  3akoH Owma,  3aKOHBI
MOCJIEOBATEILHOTO W TapaJlJIeIbHOTO COEIUHEHUS TPOBOJIHUKOB,
3akoH /[xoyns — JleHna, 3akOH 2JE€KTPOMAarHUTHOW WHAYKLHH, 3aKOH
MPSIMOJTMHEHHOTO PACTIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI ~ MPEJTOMJIEHUA  CBETa, ypaBHEHHWE  OWHINTEWHA Ui
dboTodddexra, 3aKOH COXpaHEHHS DOHEPrUH, 3aKOH COXpPaHCHHS
AMITyJbCa, 3aKOH COXPaHEHUs SJIEeKTPUYECKOTO 3apsjaa, 3aKOoH
COXpaHEHHMs]  MaccoBOrO  YMCla, TOCTyinarsl  bopa, 3akoH
paauoaKTHBHOTO paclajaa, TMpd ITOM pa3indarh CIOBECHYIO
(hopMyIHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHUE U YCIOBUS

(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITB HAIpaBJICHUEC BCKTOpa MWHAYKIIMKM MArddTHOI'O IIOJIA

IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa " CHJIBI HopeHua

11.8

CTpOI/ITB KU OIIUChIBATHL H30 6pa)KeHI/I€, co3gaBacMoO€  IINIOCKHM

3€pKajoM, TOHKOM JIMH301

11.9

BBINOMHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (DU3NYECKUX SIBICHUHN U
IPOIIECCOB C MCIOJBH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPCHHIA; IIPU
3ToM (QopMyIHpOBaTh MpobieMy (3aAady) U THUNOTE3Y Y4eOHOro
IKCMIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIUIOKCHHOTO

060py,Z[OBaHI/IH, IIPOBOAUTD OIIBIT U (1)OpMy'J'II/Ip0BaTL BBIBObI

11.10

OCYH.[GCTBJ'IHTL npsAMBIC W KOCBCHHBIC H3MCPCHUMA (I)I/IBI/ILICCKI/IX
BCJIIMYMH, IIpU 3TOM BLI6I/IpaTI> ONITUMAIIBHBIN CIIOCO0 HU3MCPCHUSA U

HCIIOJIb30BaTh U3BCCTHBIC MCTOAbI OICHKHU HOFpeHlHOCTeﬁ HBMGpGHHI’I

11.11

HccnenoBaTh 3aBUCUMOCTH (PM3MUYECKMX BEIUYMH C HCIOJIb30BAHUEM
NpSAMBIX M3MEPEHHUH; MIPU OTOM  KOHCTPYMPOBaTb YCTaHOBKY,
(bUKCUpPOBaTh pPE3YAbTATHI MOJYYEHHON 3aBUCUMOCTH (U3NYECKUX
BEJIMYHUH B BHJIE TaOJIMIl U TpaUKOB, JIENIaTh BBIBOBI [0 PE3yabTaTaM

HUCCICIOBaHUA

11.12

Cobmronate mpaBuiia 0€30MaCHOTO  TpyAa MpH  IMPOBEACHUU




uccleIoBaHU B paMKax Yy4eOHOTO OKCHEpHMEHTa, Yy4eOHO-
HCCJIEIOBATEIBCKON M MPOECKTHOM JESITEIBHOCTA C MCHOJIb30BAHUEM

M3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOpPHOTO 000PYIOBAHHUS

11.13

Pemate pacuérHblie 3a7a4d ¢ SBHO 3aJaHHOW (DPM3UYECKON MOJEIBIO,
UCTIONB3Ys (pu3MUecKre 3aKOHBl M TNPHHIMIBI, Ha OCHOBE aHAIHM3a
YCIOBHS 3a/la4d  BBHIOMpAaTh  (PU3MUECKYIO MOJENb, BBIACIATH
¢u3nveckne BeMTUYMHBI B (HOPMYIIBI, HEOOXOIUMBIE ISl €€ pelieHus,
MIPOBOJUTH PACU€Thl U OLIEHUBATh PEATbHOCTH MOJYYEHHOTO 3HAUECHHUS

(bU3UYECKON BETUUHHBI

11.14

Pemats Ka4ueCTBEHHbBIE 3a/1a4H: BBICTPaNBaTh JIOTUYECKHU
HEMPOTHUBOPEUHMBYIO LEMOYKY PACCYKICHUW C ONOPOM HA M3YyYEHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/I3I/I‘-I€CKI/I€ SIBJICHUA

11.15

Hcnonb3oBath mpu  pemieHud  yuyeOHBIX 3aJad  COBPEMEHHBIE
MH(OpPMALIMOHHBIE TEXHOJOTHMM JUIsl TIOWCKA, CTPYKTYpUPOBaHMS,
WHTEpIpeTali U MpeJCTaBlICHUs y4eOHOW U HAay4YHO-TIOMYJISIPHOMN
nH(popMaLUY, MOJYYEHHON W3 Pa3NUYHBIX MCTOYHHMKOB; KPUTHYECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBSACHATh MPUHLMUIBI NEHCTBHUS MAalIWH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCIOBHUS HX OE30MACHOTO HCIIOJIb30BAHUS B

HOBCEIHEBHOM KU3HU

11.17

[IpuBoauTh HpHUMEpHl BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOUIETO

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TeOpeTHYECKHE 3HAHUSA MO (PHU3MKE B TIOBCEAHEBHOM
YKU3HU I obecrieueHns 6€30MacHOCTH Mpu OOpalleHnH ¢ MpudopamMu
U TEXHUYCCKHMMH YCTPOWCTBAMH, JJISi COXPAHEHUS 3I0POBbS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOITHYCCKOI'O IIOBCACHUA B Opr>KaIOIHeﬁ cpeac

11.19

PaGortats B rpymnme ¢ BBIOJHEHUEM PAa3IMYHBIX COIHAIBHBIX pPOJIEH,
IUTaHUPOBaTh ~ pabOTy  TpYMIbl,  pPalMOHATBHO  paclpeneisTh
00s3aHHOCTH ¥  IUIAaHUPOBATh JIEITENHHOCTH B  HECTAHIAPTHBIX
CUTYaIlMsIX, aJeKBAaTHO OLIEHMBATh BKJAJ KaXJOTO M3 YYACTHHUKOB

IPYIIBI B pellIEHnE paccMaTpuBaeMoil pooOIeMsl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O ITO3HAHU A

11

®usnka — Hayka o npupone. Hayunbie
METO/Ibl TO3HAHUA OKpYKarolero Mupa. Poiib
JKCIIEpUMEHTAa W TEOpPHUM B  Ipolecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MogaenupoBanue (GU3HYECKUX SBICHUA W
npoiieccoB. Hayunsie runore3sr. dusndeckue
3aKOHBI W TeopwH. ['paHHIBI TPUMEHUMOCTH
buznyeckux 3aKOHOB. [punHnun
cooTBercTBUsA. Ponp M Mecro Qu3uku B
GOpPMHUPOBAHMHM  COBPEMEHHOW  HaydHOU
KapTHHBI MHpa, B MIPaKTUYECKON

NESITEILHOCTH JTIOAEH

MEXAHHUKA

KNHEMATHUKA

2.11

MexaHndyeckoe JABHKCHUC. OTHOCHUTENHLHOCTD
MCXaHUYCCKOI'O IBMIKCHUA. Cucrema otcuéra.

Tpaexropust

2.1

2.1.2

[Tepemenienue, cKOpocTh (CpeaHsisi CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOYKH, UX MPOEKIHMH Ha OCHU
CUCTEMBI KOOpJIMHAT. CrnoxeHue

NIEPEMELIEHUH U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBIDKCHUE. I'paduxu
3aBUCUMOCTHU KOOpPJMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u nepeMeeHUs

MaTepHaHBHOﬁ TOYKHU OT BPEMCHHU




2.1.4

CBoOoHOE majeHue. Y CKoOpeHrne cB0O0HOTO

HaacHus

2.15

KpuBosmueiiHoe nBuxeHue. PaBHOMepHOe
JBUXXCHUC MaTepHaHBHOﬁ TOYKHN 10
OKPY’KHOCTH. YTIJIOBast CKOPOCTb, JMHEWHASA
CKOpOCTb. [Iepuon u 4acToTa.

LleHTpOCTpEMHUTENEHOE YCKOPEHHE

2.1.6

Texanueckue YCTpOMCTBA: CIIUJIOMETP,
JBHKCHHE CHaApsZOB, LEMHBIE M PEMEHHBIC

nepeaavn

2.1.7

[IpakTnueckue paboTHI. Hsmepenune
MTI'HOBEHHOM CKOPOCTH. UccnenoBanue
COOTHOUIIEHUSI MEXKJy NyTSAMH, ITPOUIECHHBIMU
TEJIOM  3a  TOCJeNOBaTelIbHbIE  paBHbIE
NIPOMEXYTKA BPEMEHU IPU PaBHOYCKOPEHHOM
JBW)KEHUHM C HA4YaJbHOW CKOPOCTBIO, PAaBHOM
Hymo0. M3ydeHue IBH>KEHUs IIapuKa B BA3KOM
xuakoctu.  M3ydyeHue  NBIKEHUs — Tea,

OpOIIEHHOTO TOPU30HTATBHO

2.2

JUHAMUKA

2.2.1

[Tpunuun OTHOCHUTEIIbHOCTH lanunes.
IlepBriii 3akoH HproToHa. WMuepuuanbHbie

CUCTEMBEI OTCUETa

2.2.2

Macca tena. Cuna. IlpuHuun cynepno3uiuu

CHII

2.2.3

Bropoii 3akon HproToHa s MaTepHaibHOMI
TOYKM B HHEPIHUAILHOW CHCTEME OTCYETa
(MCO). Tpermit 3akoH Heroorona ans

MaTCpHUAJIbHBIX TOUCK

2.2.4

3akoH BCEMHPHOT'O TATOTCHUS. Cuna TsHKeCTH.

HepBaﬁ KOCMHUYCCKaAsA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpennsa. Cyxoe Tpenue. Cuia TpeHHA
CKOJIBKEHUS W  CWIa TPEHHUA  IOKOSL.

Koaddunment tpenus. Cuiia cOnpoTUBICHHS




IpUu ABWXKCHUU TECJIa B ) KUAKOCTU HUJIU a3

2.2.7

[TocrynmarenbHoe U BpamiaTeIbHOE JIBIKEHHE

a0COJIIOTHO TBEPJIOTO Telia

2.2.8

MoMeHT CHIIBI OTHOCHUTEIHHO OCH BpaliCHUA.
[Inme4o cunbl. YcioBus paBHOBeCHs TBEPAOIO
tena B ICO

2.2.9

TexHuueckue  yCTpOMCTBA:  MOJIIUITHUKH,

ABMIKCHUE NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue paboTel. M3yueHue nBUKEHHS
Opycka 10 HAaKJIOHHOM IIJIOCKOCTH O]
JICMCTBHEM HECKOJNBKHUX cwil. McciaenoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIINX
B 1ehOopMHUPYEMON TPYKHHE U PE3UHOBOM
oOpasrie, OT BEIMYMHBI WX jAedopMaium.

HccnenoBanue ycioBHil paBHOBECHS TBEPAOTO

TeJa, UMEIOIIETo OCh BpalleHus

2.3

3AKOHbI COXPAHEHUS B MEXAHUKE

2.3.1

Nmnynec MaTepuanbHOW TOYKHU, CHUCTEMBI
MaTepuajgbHBIX TOYeK. WMIynsc cuibl U

HN3MCHCHUEC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHenusi wumnyiasca B HCO.

PeaktuBHOEC JABHIXCHHUEC

2.3.3

Pabora cuier

2.3.4

MomiHoCTE CHIIBI

2.3.5

Kunernueckas QHCPIuAa MaTCpHaHBHOﬁ TOYKH.

Teopema 0 KUHETUYECKOW YHEPTUH

2.3.6

[MorennmaneHas sHeprus. [loTeHumanbHas
SHEpTUs yIIpyro ne(OpMUPOBAHHOM
npyxunsl. [loTeHnmanbHas dSHeprus Teia

BOJIM3HU IMNOBEPXHOCTHU Semnu

2.3.7

IloTeHnManbHble U HEMOTEHILMAIbHBIC CHIIBL.
CBs3b pa6OTLI HCIIOTCHIUAJIBHBIX CHII C

HN3MCHCHHUECM MEXaHHUYEeCKOM OHECPrun

CHUCTCMBI TCII. 3akoH COXpaHCHUA




MEXaHU4ECKOM SHEPruun

2.3.8 Yupyrue v Heylpyrue CTOIKHOBEHUS
239 TexHu4eckue yCTpOWCTBA: JBHUIKEHHE PAaKET,
o BOJIOMET, KOTEp, NPYKUHHBIN TUCTOJIET
[IpakTnueckue pabGoTsl. M3yuenue cBs3u
23,10 CKOPOCTEM TEJII IpU HEYNpyroM yzaape.

UccnenoBanue cBs3u  pabOTBl  CHIIBI €

W3MEHEHHEM MEXaHHISCKOM OHCPruu TCjIa

MOJIEKVJIAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBbI MOJIEKVJIIPHO-KUHETUYECKOM TEOPHUU

311

OcHoBHbIE TMOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUHU. BpoyHoBckoe
neuxenue. {uddysusa. Xapakrep ABUKEHUS U

B331/IMO)I€I71CTBI/I51 YacCcTHll BEICCTBa

3.1.2

Mogenu CTpoeHusi Ta30B, KUIKOCTEH W
TBEPABIX TeN W OOBICHEHHE  CBOWCTB

BEIECTBA HA OCHOBE THX MOJIEIEH

3.1.3

Macca wMonekyn. KonndecTBo BermiecTsa.

[Tocrosnnas ABoraapo

3.1.4

TemmoBoe paBHOBecue. Temmeparypa U €€

u3mepenue. [lkana remneparyp Llenbcus

3.1.5

Monens WIcaJbHOIO  rasa. OcHoBHOE
ypaBHEHUE MOJIEKYJIAPHO-KUHETHYECKON

TCOPHUH NACATIbHOI'O Ira3a

3.1.6

AOcomoTHas TeMIeparypa Kak Mepa CpefaHei
KUHETUYECKOW SHEPruu TEIUIOBOTO JABMXKECHUS

yactul rasa. [llkana remneparyp KenbBuna

3.1.7

VpaBuenne Knaneilipona — Menzgeneesa.

3akoH JlanbTOHA

3.1.8

I"a30BEI€ 3aKOHEI. I/ISOHpOHCCCH B NACaJIbHOM
ra3c¢ € IIOCTOAHHBIM KOJIHYCCTBOM BCHICCTBA:

U30TepMa, U30X0pa, n3obapa

3.1.9

Texuuueckue YCTpPOWCTBA: TEPMOMETP,

6apomertp




3.1.10

[Ipaktuyeckue paboTsl. M3mepenue Macchbl
BO3JlyXa B KJIACCHOM KoMHate. MccienoBanue
3aBUCUMOCTHU MEXy IapaMeTpaMy COCTOSIHUS

pa3pekeHHOTO ra3a

3.2

OCHOBbI TEPMOAMHAMUKN

3.2.1

TepmonnHamudeckass cucrema. BHyTpeHHss
DHEPrUs TEPMOJMHAMMYECKOW CHUCTEMBI U

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonunuectBo Temnotel u pabora. BHyTpeHHss

OHEPTHUA OJHOATOMHOI'O NACAJIBHOTO ra3a

3.2.3

Buapl Ttemnmonepenauu: TEIIONPOBOHOCTD,
KOHBEKIIMS, U3NTydeHne. TermoéMKoCTh Tena.
VnenpHasgd TEmI0EMKOCThL BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILIONEPEaAYC

3.2.4

[IepBslii 3ak0H TepMoaMHAMUKHU. [IpruMeHeHne
IIEPBOTO 3aKOHa  TEPMOJUHAMUKH K
u3onpoueccaMm. I'papuueckas UHTEpIIpeTaLus]

paboThl Taza

3.2.5

TemnmoBsie MamuHbl. [IpuHIUIBL HECTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBanust sHEpPTrUH
B TEwIOBbIX MamuHaxXx. KoaddunueHnrt
nosie3Horo  aewcteus  (mamee —  KIIM)

terioBoi MamuHsbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOIMHAMHUKHU.
HeobOpatumocts  mporeccoB B HpUPOJIE.
TemoBbie JIBUTATEIH. DKOJIOrH4eCcKHe

HpO6J’I€MH TCIIOOHCPICTUKHU

3.2.7

Texuuueckue YCTPOWCTBA: JIBUTaTeINb
BHYTPEHHETO CTOpaHMs, OBITOBOI

XOJIOANJIbHUK, KOHAUIHOHEP

3.2.8

[IpakTuyeckue paboTsl. I3MepeHue yaenbHOM

TEIUIOEMKOCTH

3.3

AT'PETATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

Hapoo6pa30BaHHe N KOHACHCAIM. I/IcnapeHHe




" KHUIICHUE. VY nenpHas TenjoTa
napooOpa3oBaHusi. 3aBHCUMOCTh TEMITEPATYPhI

KUIICHUA OT JaBJICHUA

AOCOIMIOTHAE W OTHOCHWTENBbHASA BJIAXHOCTH

332 BO3ayxa. HacelenHslil nap
Teépnoe TEJIO0. Kpucrannuueckue u
333 amop(dHBIe Tenma. AHHU3OTPONHUS  CBOWCTB
o KpHCTAJUIOB. Kunkue KPUCTAJIBL.
CoBpemeHHbIEe MaTepuabl
334 [InmaBnmeHne w KpucTaIM3anusA. Y AeJIbHAs
o TeryioTa miasyienus. Cyonumarus
3.35 YpaBHEHHE TEIIOBOTO OaaHca
TexHuueckue yCTpOMCTBA: TUTPOMETP H
336 TICUXPOMETP, KaJIOPUMETP,  TEXHOJIOTHUHU
o MOJTYYCHHSI COBPEMEHHBIX MaTEPHAJIOB, B TOM
YHUCJIe HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH
337 [IpakTnueckue paboTHI. H3mepenne
o BJIQYKHOCTH BO3yXa
4 OJIEKTPOIMHAMUKA
OJIEKTPOCTATHUKA
i1l OnekTpu3anus Teil. JJIeKTpudeckuil 3apsa. JBa
o BUJIA IIEKTPUYECKUX 3apsI0B
[IpoBogHUKH, JURIIEKTPUKU u
412
MOJIYIPOBOIHUKHU
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa
414 B3aunmoneiictue 3apsnoB. 3akoH Kynona
4.1 DneKTpuIecKoe ToJIe. Hanpsoxénnocts
ALE 3IEKTPUYECKOTO HOJIAL. [IpuHnmn
o cyneprno3uiuu.  JIMHUM ~ HanpsHKEHHOCTH
3IEKTPUYECKOTO OIS
416 PaGota cuim 3MeKTPOCTATUYECKOTO  TOJIS.
o [Torenuman. PazHoCTh NOTEHIIMATIOB
417 [IpoBOAHUKHM W JUAIEKTPUKH B MOCTOSIHHOM

OJICKTPUYCCKOM TI0JIC. I[I/IBJICKTpI/I‘{eCKa}I




IMPOHUIIACMOCTDb

ONEeKTPOEMKOCTD. Konpnencarop.
4.1.8 OneKTpOEMKOCTh  IUIOCKOIO  KOHJIEHCATOpa.
DHeprus 3apsHsKeHHOTO KOHJIEHCAaTopa
TexHudyeckue  yCTpOWCTBA:  3JIEKTPOCKOII,
419 AJIEKTPOMETP, AIEKTPOCTATUYECKAsl 3allUTa,
o 3a3eMJICHHE AJIEKTPOIPUOOPOB, KOHIIEHCATOP,
KCEpPOKC, CTPYHHBIN IIPUHTED
4110 [IpakTnueckue paboTHI. Nsmepenue

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcaoBus CYIICCTBOBAHUA IIOCTOSITHHOI'O

421 anekTpudeckoro toka. Mcrounuku toka. Cuna
Toka. [TocTosiHHBIN TOK
4.2.2 Hampsioxenune. 3akon Oma 1 ygacTka 1enu
123 DJIEKTPUYECKOE CONMPOTHUBJIEHUE. Y IETBbHOE
o COTPOTHBIICHUE BEIIeCTBa
124 [TocnenoBarenbHOE, napasuieJbHOE,
o CMEIIAaHHOE COEAMHEHNE TPOBOHUKOB
PaGoTa anekrpuueckoro Toka. 3akoH Jlxoyms
4.2.5
— Jlenna
4.2.6 MONTHOCTB JIEKTPUUYECKOTO TOKA
anektpoaBmkymas cuna (manee — DJC) u
r BHYTpPEHHEE COMPOTUBIICHUE UCTOYHHKA TOKA.
o 3akon OmMma g1 TONHOM  (3aMKHYTOI)
anekTpudeckoit nenu. KopoTkoe 3amblkaHue
DneKTpOHHAas POBOIUMOCTD TBEPABIX
428 METAJIJIOB.  3aBUCUMOCTh  COMPOTHBJICHUS
o METaJIJIOB oT TEeMIIEPATYpPHI.
CBepXmnpoBOIUMOCTb
429 DnekTpuueckuid TOK B Bakyyme. CBoiicTBa
o ANEKTPOHHBIX MMYYKOB
4.2.10 [onynpoBoauuku. CoOCTBEHHAs: M IPUMECHAs




MPOBOJIMMOCTh TOJIYIPOBOJIHUKOB. (CBOHCTBA

p-n nepexona. IToyynpoBoiHUKOBBIE TPUOOPHI

4.2.11

DONEKTPUYECKUA  TOK B DJIGKTPOJIMTAX.
DIEKTPOIUTHYECKAS JUCCOIIHAITHS.

DIeKTPOIu3

4.2.12

DIIEeKTPUYECKUM TOK B rasax.
CaMOCTOSITENIBHBIIE M HECAMOCTOSITEIbHBIN
pa3psaa. PazmuyHble THIBI CaMOCTOSTEIBHOTO

pazpsna. Monnus. [1nasma

4.2.13

Texanueckue yCTpOMCTBA: aMIIepMeTp,
BOJBTMETP, PEOCTaT, HUCTOYHHKM  TOKAa,
3JIEKTPOHArpEBATEIIbHBIE puoopHI,
JNEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
CONIPOTHBIICHUS, BAaKyyMHBII h112 (i
TEPMUCTOPBI u boTOpe3UCTOPHI,

MOJTYITPOBOTHUKOBBIN JTHOJ1, TATbBAHUKA

4.2.14

[IpakTuueckue paboTHI. NzydaeHune
CMEIIAHHOTO COEMHEHUSI PE3UCTOPOB.

N3mepenne OJIC HCTOYHMKA TOKa M €ro
BHYTpPEHHEro comnpoTuBieHus. HaOmoaenue

OJICKTPOJIMU3a

11 KIJACC

Kon
pa3nena

Koanposepsiemoro
3JieMeHTa

IIpoBepsiemMble Y1eMEHTHI COIEPKAHUS

4

OJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE IIOJIE. OJIEKTPOMATI'HUTHA S MHAYKINA

43.1

IlocTosanuple MarHuTbl. B3amMmonelcTBue

INOCTOAHHBIX MaroHuTOB

4.3.2

MaruutHoe mone. Bekrop MarHuTHOU
MHAYKIMU.  [lpuHOMnD — cynepno3unuu.
Jlunun MmarauTHOM wuWHAYKIMU. Kaptuna
JVUHUM  MAarHuTHOM  HMHAYKUUH  TOJSA

INOCTOAHHBIX MaroHuTOB




MarnuTtHOEe 10JIE NPOBOJHUKA C TOKOM.
Kaptuna nuHUI 11078 JUIMHHOTO IMPSIMOTO

MpOBOAHUMKA MW 3aMKHYTOI'O KOJBLCBOI'O

4.3.3 MPOBOJHMKA, KAaTymIKhU C TOKOM. OTmbIT
Opcrena. B3aumoneicTBrue MpoBOAHUKOB C
TOKOM
4.3.4 Cunia Amriepa, e€ MOIyJb ¥ HalIPaBJICHHUE
Cuna Jlopeniia, €€ MOyb U HalpaBJIEHUE.
JIBm>keHne  3apsDKEHHOM — 4acTULBl B
4.3.5 OJHOPOJHOM MArHUTHOM mone. PaGora
cunel Jlopenna
4.3.6 SIBieHMe ANEKTPOMArHUTHOM MHAYKLINUN
4.3.7 IToTok BekTOpa MarHUTHOM MHAYKIIMHU
OJIC nHaykuuu. 3aKOH JIEKTPOMarHUTHOM
438 nHaykuu Papanes
BuxpeBoe snektpuyeckoe moise. IJIC
WHIYKIIUA B TIPOBOJHHUKE, JBIDKYIIEMCS
4.3.9 MOCTYIATEIHLHO B OJTHOPOJTHOM MarHUTHOM
oJie
4.3.10 [IpaBuio Jlenna
NHayKTUBHOCTD. SIBJIICHHE CaMOWHIYKITUH.
4.3.11
OJIC camouHAYKIIMU
DOHeprusi MarHUTHOTO TMOJS KaTylmIKd C
4.3.12
TOKOM
4.3.13 DNIEKTPOMArHUTHOE T10JIe
TexHudyeckue YCTPOWCTBA:  MOCTOSIHHBIE
43.14 MAarHUTEHI, AIIEKTPOMATrHUTBHI,
ANIEKTPOIBUTATEb, YCKOPUTEIH
AIIEMEHTAPHBIX YaCTHUII, HAYKIIMOHHAS [1€Yb
[IpakTuueckue paboTHI. N3yuenune
MarHUTHOTO TIOJII KATYIIKM C TOKOM.
4.3.15 WUccnemoBanne ACHCTBUS — IMOCTOSHHOTO

MaravTa Ha paMKy C TOKOM. HccnenoBanue

SABJICHUA BHeKTpOMaFHHTHOﬁ HHIAYKIUU




KOJIEBAHWA 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

Konebarenbnas cucrema. CBoOoaHbIE
KosieOanus. [apMOHHMYECKHE KOJIeOaHMUs.
5.1.1
Ilepuox, wuactora, amrumatyga u ¢asa

KoJe0aHuit

[IpyxuHHBIM MasTHUK. MaTtemaTudeckui
5.1.2

MasTHHUK

VYpaBHEHHE TapMOHMYECKHX KOJICOAHMIA.
5.1.3 Kunemartnueckoe u JTUHAMUYECKOE

OIMCAaHNE KOJIEOATETHbHOTO ABUKECHUSA

[IpeBpamenue SHEPTrUH pu
TapMOHHYECKUX KOJICOaHMIX. CBs3b
5.1.4 aAMILTATY/IbI KoJIeOaHni HCXOIHOU
BEJIMYUHBI C aMIUTUTYJaMu KoJjiebaHui eé

CKOPOCTH ¥ YCKOPEHUS

KonebGarenbupiii  koHTYp.  CBOOOMIHBIE
JJIEKTPOMArHUTHBIC KoJieOaHust B
UJCATLHOM  KOJICOATCIIbHOM  KOHTYpE.
>13 AHANOTUST MEXKJIYy MEXaHHYCCKUMHU |
3JIEKTPOMArHUTHBIMH KOJIEOAHHMSIMH.

®opmyna Tomcona

3aKOH COXpaHEHUs PHEPruu B UICATbHOM
5.1.6
K0J1e0aTeIbHOM KOHTYpE

BoinyKIeHHBIE MEXaHUYECKUE KOJIeOaHusl.
Pesonanc. Pesonancuas KpHUBasl.
5.1.7
BrinyxaeHHbie 3JIEKTPOMAarHUTHBIE

KoJIeOaHusl.

[lepemennbiii  TOK.  CHHYCOMZANBHBIN
5.1.8 .
IIEPEMEHHBIN TOK.

Mo1HOCTh MEPEMEHHOTO TOKa.
5.1.9 AMIUTUTYIHOE€ U JEUCTBYIOLIEE 3HAYEHUE

CHJIbI TOKA U HAITPSXKCHU A

5.1.10 Tpanchopmarop. [IponsBoacTBo, nepenada




U TOTpeOJIeHUE 3JIEKTPUUYECKON SHEpruu.
OKOJIOTUYECKHE PUCKHU NPU IPOU3BOJACTBE
NIEKTPUUECKOU DHEPIUH. KynsTypa
HCIIOJIb30BAHUSA JNEKTPOIHEPTUH B

HOBCEIHEBHOU KU3HU

TexHuueckne ycTpoicTBa: celicMorpad,

5.1.11 ANEKTPUUECKU I 3BOHOK, JIMHUHA
aNeKTponepenay
[IpakTnueckue pabotel. MccnenoBanue
3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUU
51 12 T'py3a Ha HUTHU OT IOJIMHBI HUTU W MACChI

rpy3a. MccnenoBanue nmepeMeHHOr0 TOKa B
e U3 TOCIE0BATEILHO COCAMHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U pe3UcTopa

5.2

MEXAHUYECKUE U 5JIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanuyeckue BOJIHBI, yCIOBHS
pacnpoctpanenusa. Ilepuon.  CkopocThb
pacnpocTpaHeHus W JJMHA  BOJIHBL

[Tonepeunsle ¥ MPOJI0JIbHBIE BOTHBI

5.2.2

HNuTtepdepenius u Tudpakims

MEXaHUYCCKHUX BOJIH

5.2.3

3Byk. CKOpoCTh 3ByKa. ['pOMKOCTH 3BYyKa.

BricoTta Tona. TeMOp 3ByKa

5.2.4

DJIEKTPOMarHuTHbIE  BOJIHBI. Y CJIOBHS
U3Iy4eHUs]  DIEKTPOMATrHUTHBIX  BOJH.
B3anmuas opueHrtanus BektopoB E, B u v

B BHGKT”pOMaFHHTHOfI BOJIHC B BAKyyM¢€

5.2.5

CBo#CTBa  3JIEKTPOMArHUTHBIX  BOJIH:
OTpa)keHHe, MpPeIOMIIEHUE, MOJIIpU3alus,
midpakius, uHTepdepenuus. CkopocTb

OJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.
[IprumeHeHne 3IEeKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_II/IHBI pPagruoCBiA3U U TCICBUIACHUA.




Pannonoxanusi. DneKTpOMarHuTHOE

3arpsi3HEHHUE OKPYKAIOIICH CpeJIbl

5.2.8

TexHu4eckue yCTpPOMCTBA: MY3bIKAJIBHbBIC
UHCTPYMEHTBI, yABTpa3ByKOBast
JUAarHOCTHKa B TEXHUKE M MEIHIMHE,
panmap, panuoOTIPUEMHUK, TEJNEBU30DP,

aHTeHHa, tenedon, CBU-neyn

5.3

OIITUKA

531

[IpssMonMHEHOE pacnpOCTpaHEHUE CBETA

B OJIHOpOJHOM cpene. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBl OTpaKEHUS
csera. [loctpoenne m300pakeHNil B IIOCKOM

3epKaiie

5.3.3

[Ipenomnenne cBera. 3aKOHBI TPETOMIICHUS
CBeTa. AOGCOTIOTHBIH MoKa3aTelb

IMPECIOMIICHUSA

5.3.4

[Tommoe BHYTpPEHHEE OTpaKEHUE.
[IpenenpHbId yroJl MOJHOTO BHYTPEHHETO

OTpakKEeHUS

5.3.5

Hucnepcusi cBera. ChoXXHBIM  cocTaB

ocnoro cBeta. L{Bet

5.3.6

Cobuparonue U pacceuBarollue JUH3BI.
Tonkass nuH3a. DOKYCHOE pACCTOSIHUE H
ONTUYECKass  CWjla  TOHKOW  JIUH3BIL.
[MocTpoenne n3zo0paxkeHuil B COOMPAIOIINX
U pacceuBarolmux JuH3ax. Dopmyna
TOHKOW JUH3bL. YBEIUYEHUE, JdaBaeMOe

JIMH30U

5.3.7

Hpez[enbl IMPUMCHUMOCTH FCOMeTqueCKOﬁ

OIITUKHU

5.3.8

Wntepdepennust  cera.  KorepenrtHsie
VCTOYHUKHU. Ycnosus HaOIr01eHUS
MaKCUMYMOB u MUHUMYMOB B
UHTEpPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(I)aBHBIX KOTCPCHTHBIX HCTOYHHUKOB




Hudpakmuss  cBera.  JludpakunoHHas
pemérka. YcinoBue HaOMIOJACHHS TIABHBIX
5.3.9 MaKCHMYMOB npu MaJCHAN
MOHOXPOMATHYECKOTO CBETa Ha

T(QPaKIUOHHYIO PEIIETKY

5.3.10 [Monsipu3anus cBera

TexHuueckue yCTpPOWCTBA: OYKH, JyIa,

¢doToanmnapar, NPOEKIMOHHBIN ammapar,

5.3.11 MHUKPOCKOTI, TEJIECKOII, BOJIOKOHHAs
OIITHKA, TU(ppaKIMOHHAS pemérka,
TIOJISIPOH T
[IpakTrnueckue paboTHI. Nsmepenue

312 noxasarens npenomieHusa. Mccinenoanue
5.3.1

CBOWCTB  W300pakeHW B  JIMH3aX.

Hab6mronenue qucnepcun cBeta

DJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

I'paHuibl TPUMEHUMOCTH KJIACCUYECKOM
MEXaHUKH. [MocTynatet TEeOpUn
6.1 OTHOCHUTEIIbHOCTH: WHBApUAHTHOCTh
MOJYJI CKOPOCTHM CBE€Ta B BaKyyMe,

MPUHIIMIT OTHOCUTEIBLHOCTH DUHIITEHHA

OTHOCHUTETBHOCTh OJTHOBPEMEHHOCTH.
6.2 3aMelUIeHHEe BPEMEHM M COKpAllICHHE

JUINHBI

6.3 DHeprus ¥ UMIYJIbC CBOOOHOM YaCTHIIBI

CBsi3b Macchl C JHEpPrued M UMIYIHCOM
6.4 CBOOOJHOM 4YaCTUIBl. DHEPTrUs MOKOS

CBOOOIHOM 4aCTULIbI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOM OIITUKU

®otonsl. Popmyita [lnanka cBsA3u sHEPrUn
7.11 doroHa ¢ ero uyacroToid. OHeprus u

UMITYJIbC GOTOHA

7.1.2 OTtkpeiTHe U uccaenoBanue ¢orodrddexra.




OmnbIThI AT. CroeroBa. 3aKOHEI

dororddekra

7.1.3

YpaBHeHue OHHIITENHA IS

dororddexra. «Kpachnas TPaHUIIA

dororddexra

7.1.4

Hasnenue ceera. Onbithl [1.H. Jlebenera

7.1.5

XUMHYECKOE JIEMCTBUE CBETA

7.1.6

TexHUYeCKHEe yCTPOWCTBA: (HOTODIIEMEHT,
dboTOIaTUHK, COJIHEYHAs Oarapes,

CBETOIUOI

7.2

CTPOEHHME ATOMA

7.2.1

Mogenrs atoma TomcoHa. OMBITE
Pezepdopna mo uccneoBaHui0 CTPOSHUS

aTomMa. HnaHeTapHas[ MOJCIb aToMa

71.2.2

[Toctynatsl bopa. N3nyuenne u
norjouieHre (GOTOHOB TPHU  IMEpPeXoie
aToMa C OJHOTO YpOBHS SHEPruu Ha
npyroi. Buael cnektpoB. CiekTp ypoBHEU

SHEPTUU aTOMa BOJIOPO/Ia

7.2.3

BomaHoBEIE cBo¥icTBa 4acTHll. BOJHEI 1€
Bporiins. KopnyckynsipHo-BOJHOBOM
nyanu3M.  Jludpaknus SJIEKTPOHOB  Ha

KpucTajjax

71.2.4

CroHTaHHoe H BbIHY>KACHHOC H3JTYUCHUC.

YcTpoiicTBO U TpUHIMIT pabOTHI J1a3epa

7.2.5

TexHudyeckne YCTPOWCTBA: CHEKTPAJIbHBIM
aHau3 (CMEKTPOCKOM), Jla3ep, KBAaHTOBBIN

KOMIIBIOTED

7.2.6

[Ipaktnyeckue  pabotel.  HaGmonenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoasl HaGHIOI[CHI/IH H peructpanuu

QJICMCHTAPHBIX YaCTUIL]

7.3.2

OTKpHTI/IC PaAnOaKTUBHOCTH. OnbITH




Pesepdopaa 1o onpexpeneHuro coctaBa
paavoakTUBHOTO  u3inyudeHus. (CBoiicTBa
anbda-, 6era-, raMMa-m3TydeHus. BrimsHue

PAAUOAKTUBHOCTHU HA JKUBBIC OPraHU3MbI

7.3.3

OTkpbiTUE  HPOTOHAa U HEUTpOHAa.
Hyxnonnas moxens sigpa I'eiizenbOepra —
WBanenko. 3apsn siapa. MaccoBoe 4mciio

sanapa. M3oTonsl

7.3.4

Annda-pacna. DNIEeKTPOHHBII u
NO3UTPOHHBIK  OeTa-pacnaj. l'amma-
U3ITy4YeHHE. 3aKk0OH  PaaUOAKTHBHOIO

pacmnana

7.3.5

OHeprusi CBSI3M  HYKJIOHOB B  sjpe.

Snepubie cunbl. Jledekt Macchl sapa

7.3.6

SnepHble peakuuu. JleleHWe W CHUHTE3

aaep

7.3.7

S nepHbiit peaxkTop. TepMosiepHbIi
cunte3. [lpobmemMbl W  MEPCHEKTUBBI
SIEPHOM  DHEPreTUKU. DKOJOTHYECKUE

ACIICKThI H,I[CpHOﬁ OHCPICTUKHU

7.3.8

OnemeHTapHble  4YacTulbl.  OTKphITHE
MO3UTPOHA. OyHaaMeHTalbHbIE

B3aUMOJCUCTBUA

7.3.9

Texuudyecknue  YCTpOWCTBA:  JO3UMETD,
kKaMepa BunbcoHa, sAIepHBI peakTop,

aroMHas 6oMm0a

7.3.10

[Ipaktuueckue pabotel. HccnenoBanue
TPEKOB YaCTUIL (o TOTOBBIM

doTtorpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro Heba. Co3Be3mus, spKue

3Bé3I[BI, IJIaHETHI, X BUIAUMOC IBUKCHUC

8.2

Conneunas cucteMa. IlnaHeTnl 3eMHOI

TPYIIIBI. IImaneThI-rUra’Thl u ux




CIIyTHUKH, KapJIMKOBBIE IIaHEThl. Masble

testa COJTHEYHOM CUCTEMBI

8.3

Connme, d¢orochepa u  armocdepa.

CoytHEeUHAas aKTUBHOCTH

8.4

Wcrounuk sueprun CosHua u 3B€371

8.5

3BE31bI, HMX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETMMOCTb, Paauyc, TeMIeparypa,
170:¢ B3aMOCBSI3b. Hunarpamma
«CTICKTPAJIbHBIA ~ KJIaCC — CBETUMOCTBY.
3BE€3abl  [JIAaBHOM  MOCIEIOBATEBHOCTH.
3aBUCUMOCTh «Macca — CBETHUMOCTBY IS

3BE3/] TJIABHOM MOCIIEA0BATEILHOCTH

8.6

Baytpennee CTpOEeHue 3BE3.
CoBpeMeHHbIE MPEICTaBICHUS o]
IPOMCXOKICHNU U dBoronny ConHna U 3BE31.

ITanel )KU3HU 3BE3]

8.7

Mneunsii  Ilyrtb — Hama [anakruka.
CnupanbHas CTPYKTypa lNanaktuxmu,
pacnpenenenue 3BE3N, raza W IBUIM.
[Tonoxenne wu  aBwxkenue ConHua B
[Namaktuke. Ilmockas wu  chepudeckas

IMOACHUCTEMBI TIamaxTuku

8.8

Tuner ramaktuk. PaguoranakTuku U

KkBazapbl. UEpHBIE IBIPHI B A/Ipax rajJakTHK

8.9

Bcenennas.  Pacumiupenue  BceneHHOM.
3akoH XaO0ma. PasOeranue rajgakTHK.
Boszpact u paguyc Bcenennoii, Teopus
bonbmoro B3peiBa. Mogens «ropsuen

Bcenennoin». PennkroBoe nsnydenue

8.10

MacmtabHast ~ cTpykTypa  BceneHHoi.
Meraranaktuka. Hepeménusie npo6iemsl

ACTPOHOMHU










		2026-10-20T13:02:07+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ПОРТ - КАТОНОВСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА  АЗОВСКОГО РАЙОНА




