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Pabouast nporpamma no yueoHomy npeamery «Pusnka» (0a30Bblil yPOBEHb)

IMosicHUTeIbHAA 3aANIMCKA
Pabouas mporpamma mo ¢u3uke Ha ypOBHE CpenHero oOmiero oOpa3oBaHUs COCTAaBIIEHA Ha OCHOBE

TpeOOBaHUI K pe3yibTaTaM OCBOEHHsI MPOrpaMMbl cpegHero oOmiero oOpaszoBanusi DenepanbHOTO
TOCY/IapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAapTa CpemHero oodmero o0pa3oBaHWsA, YTBEPKIAEHHOTO
npukazoM MunucrepctBa npocsenieHust Poccuiickoit @enepannu ot 12.08.2022 Ne732 «O BHeceHUU
W3MEHEHN B (eAepalbHBII TOCYAapCTBEHHBIN 00pa30BaTENbHBIN CTaHAAPT CpPEOHETo OOIIero
o0pa3oBaHMs, YTBEPKICHHBIN MprKa3oM MuHHCTEpCTBA 00pa3oBaHus U Hayku Poccuiickont denepannn
or 17.05.2012 Ne 413 «O06 yrtBepxkaeHun (eaepaabHOT0 TOCYAapCTBEHHOTO 00pa30BaTEeIbLHOTO
CTaHJapTa CpemHero odmero obpazoBaHus», ¢eaepadbHON 00pa30BaTEIHLHOM MPOTPAMMBI CPEITHETO
o01miero o0pa3oBaHusl, yTBEPXKIESHHON MMpHKa3oM MuHUCTEpCTBa pocBelnieHus Poccutickoli denepanmu
ot 18.05.2023 Ne 371, mpukazom MunucrepcrBa npocsemienus Poccuiickoit ®enepamuu ot 09.10.
20241. Ne704 «O BHeceHMM W3MEHEHHH B HEKOTOpHIE TMpHKa3bl MUHHCTEpPCTBA TPOCBEIIECHUS
Poccuiickoit @enepanun, xacaroumecs: GpeaepanbHBIX 00pa30BaTENbHBIX MPOrPaMM HAa4aJbHOTO OOIIEro
o0pa3oBaHHs, OCHOBHOTO 0O0mero oOpa3oBaHusi W CpemHero oomero o0pa3oBaHHS», a TaKKe
OpPUCHTUPOBAaHA Ha IEJNIEBbIC MPHOPUTETHI, CPOpMyTHpoBaHHBIE B (perepanbHON paboueil mporpamme
BOCIIMTAaHMHA.

[Iporpamma mo ¢u3suke 0a30BOr0 ypoOBHS Ha YPOBHE CpPEIHEro 00Iero oopasoBaHus pa3paboTaHa Ha
OCHOBE TIOJIOKEHUH W TpeOOBaHWI K pe3ylibTaTaM OCBOSHHS OCHOBHOW 00Opa30BaTEbHON MpPOTpaMMEl,
npencraBieHHBIX B @I'OC COO, a Taxxke ¢ yaérom QenepansHOl pabodei mporpaMMbl BOCIIUTAHUS U
KOHIICTIIIMKA TpernojaBanus ydeOHoro mpenmera «®dusnka» B 00pa30BaTEIBHBIX OpraHU3alMsIX
Poccwuiickoii @enepannu, peann3yonX OCHOBHBIE 00pa30BaTeIbHBIE TPOTPAMMBL.

ConepxaHue MporpaMMbl TI0 (U3HMKE HAMpaBlieHO Ha (OpMUPOBAHUE €CTECTBEHHO-HAYYHOH KapTUHBI
mupa odyuatonuxcst 10—11 knaccos npu 00yueHnn ux GU3NKe Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-
JesitenbHOCTHOrO monxoxa. llporpamma mo ¢wusuke coorBerctByer TpeboBanusiMm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MNPEAMCETHBIM W MCTAIIPEAMETHBIM pE3yJibTaTaM O6y‘IeHI/IH, a TaKXeE
YUUTHIBAET HEOOXOAMMOCTh peaM3allii MEXIPEIMETHBIX CBs3el (DU3MKHM C €CTeCTBEHHO-HAy4YHBIMHU
y4eOHBIMU TpeMeTaMU. B Hell omnpeaesnsoTcss OCHOBHbBIC IIe]IM U3ydYeHUs (PU3UKH Ha YPOBHE CPEIHErO
o0miero  oOpa3oBaHuUs, IUIAHUPYEMbBIC PE3YyJbTaThl OCBOCHHS Kypca (DHM3MKH: JIMYHOCTHBIC,
MeTalpeJMeTHbIE, TpeAMETHbIE (Ha 0a30BOM YpOBHE).

[IporpamMma o pusnke BKIIOUYACT:

- IUIAaHUpYEMBbIE Pe3yJbTaThl OCBOEHHs Kypca (M3MKM Ha 0a30BOM ypPOBHE, B TOM YHCJIE NpPEAMETHbIC
pe3ybTaThI IO rojaM O0yUYEeHHST;
- conepikanue ydebHoro npeamera «Du3ukay mo rogaM 00ydIeHIS;

[Iporpamma mo ¢u3uke MOXeT OBITH MCIONb30BAHA YYUTEISIMA KaK OCHOBA JJIsl COCTAaBICHHS CBOMX
pabouux nporpamm. [Ipu pazpaborke pabodeld mporpaMMbl B TEMaTHUECKOM TUIAHHPOBAHUH JIOJDKHBI
OBITH YUYTEHBl BO3MOKHOCTH HCIIONB30BAHUS SJIEKTPOHHBIX (IU(POBBIX) 00paz0oBaTENbHBIX PECYPCOB,
ABJSIFOINMXCS  Y4eOHO-METOAMYECKMMU MaTepuajiamMu (MYJIbTUMEAUHHBIE HPOTrPaMMbl, BJIEKTPOHHBIC
Y49eOHUKHU ¥ 3aIa4HHUKH, 3JIEKTPOHHBIE ONOINOTEKH, BUPTyallbHbIE Ta00PaTOpHH, UTPOBBIE MPOTPAMMBI,
KOJUIGKIIMM LUQPPOBBIX 00pa30BaTEIbHBIX PECYpPCOB), PEAM3YIOIIUMH TUIAKTHUECKUE BO3MOXKHOCTH
I/IH(i)OpMaHI/IOHHO'KOMMYHI/IKaHI/IOHHBIX TeXHOJIOFPIfI, COJCpIKaHUC KOTOPBIX COOTBETCTBYET
3aKOHOJATENbCTBY 00 00pa30BaHUH.

[IporpamMa mo Qu3uKe NPeJoCTaBAsSET BO3MOXHOCTH IJISl peaM3allii Pa3IHYHBIX METOAMYECKHX
MOJIXOJIOB K OpraHu3aliiy o0ydeHus: (GU3nKe IPH YCIOBUHM COXPAHEHHUs 0053aTeIbHOMN YaCTH COAEPIKaHUs
Kypca.

du3uka Kak Hayka 0 HaubOoJiee OOIMX 3aKOHaX MPUPO/BI, BHICTYIAs B KaueCTBE y4eOHOro NpeaMera B
IITKOJIe, BHOCHUT CYIIECTBCHHBIH BKJIAJ B CHCTEMYy 3HAHHMA 00 okpyxaromieM mwupe. IIkompHBIA Kypc



GU3NKU — CHUCTEeMOOOpa3yIONIMKA JUIi ECTeCTBEHHO-HAYYHBIX YUYEOHBIX TIPEJMETOB, MOCKOIBKY
¢du3nyuecKkue 3aKOHBI JIE)KAT B OCHOBE MPOIECCOB W SBJICHUM, W3y4aeMbIX XUMHeEH, OWOJIOoTHEH,
¢usnueckoii reorpadueit u acrpoHoMuei. Mcnonp3oBaHue U akTHBHOE MTPUMEHEHUE (PU3NYECKUX 3HAHUH
OTIpesieNsieT XapaKTep W pa3BHTHE PA3HOOOPA3HBIX TEXHOJOTHH B cdepe IHEePreTUKH, TPAHCIOPTa,
OCBOCHHMSI KOCMOCA, TOJYYCHHS HOBBIX MaTEpUaloB C 33aJaHHBIMU CBOMCTBAMH W JIpYrux. M3ydenue
(U3UKU BHOCUT OCHOBHOM BKJIaJ B (HOPMHPOBAaHUE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00yJaromumxcs,
B (QOpMHpOBaHWE YMEHHH NPUMEHSATh HAYYHBI METOJl ITO3HAHWS TPU BBIIOJHEHHWH WMH Y4eOHBIX
HCCIIEIOBaHUN.

B ocHOBy kypca ¢usuku Ans ypoBHS CpefaHero oOmiero oOpa3oBaHHS TOJOXKEH P UAEH, KOTOpbIe
MOYKHO paccMaTpUBaTh KaK HPUHIIMITBI €T0 TOCTPOCHUSI.

Wnes uenoctHocTH. B coOTBETCTBHM ¢ HEH Kypc SIBISIETCS JIOTMYECKH 3aBEPIIEHHBIM, OH COACPIKUT
MaTepuan W3 BCEX pa3feNoB (DM3WKH, BKIIOYAET KaK BOIMPOCHI KIACCHYECKOH, TaK M COBPEMEHHOM
busuku.

Wnes renepanmmzanuu. B cooTBeTcTBUYM ¢ HEl Marepuall Kypca QU3UKHA 00beTUHEH BOKPYT (PU3UIESCKHUX
Teopuit. Begymmm B Kypce sBisieTcs GOpMUPOBAaHUE MPECTABIEHUH O CTPYKTYPHBIX YPOBHSX MaTepHH,
BEIIECTBE U TOJIE.

Unes rymaantapm3anuu. Peanm3anus uien npeArnonaraeT MCIIOb30BaHUE TYMAaHUTAPHOTO MOTEHIHAIA
¢u3nuecKkoll HayKH, OCMBICJICHHE CBS3M PAa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBa, a TaKkKe C
MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH M HKOJIOTUYECKIMH ITPOOIeMaMHu.

Wnes mpuknamHoit HampaBieHHocTH. Kypc ¢u3umku mpeamonaraeT 3HAKOMCTBO C IIMPOKHM KPYTOM
TEXHUYECKUX U TEXHOJIOTMYECKHX MPUIOKCHUN H3YUEHHBIX TEOPUH H 3aKOHOB.

Wnest sxomormsaiiuu peamu3yercsi MOCPEIACTBOM BBEIEHHUS JJIEMEHTOB COJIEPKAHHS, ITOCBSIIEHHBIX
9KOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a
Takxke 00CykIeHHs Mpo0ieM paoHATFHOTO PUPOONOIH30BaHMS U SKOJIOTHYECKOH OE30MacHOCTH.

CrepXHEBBIMU 3JIEMEHTAaMHM Kypca (M3MKHM Ha YPOBHE CpeaHero oOmero oOpa3oBaHMS SBISIOTCS
¢usnueckue teopun ((HopMHpPOBaHUE MPEICTABICHHH O CTPYKTYpE MOCTPOSHHS (PH3MUYECKOU Teopuw,
ponu (hyHIaMEHTAFHBIX 3aKOHOB W MPUHIIMIIOB B COBPEMEHHBIX TPEACTABICHHUAX O MPHUPOJIE, TPAHUIAX
NPUMEHUMOCTH TEOPHA, JIJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUN W MPOIIECCOB).

CucTeMHO-1eATeTFHOCTHBIN MOIX0/1 B Kypce (GU3UKH peau3yeTcsl MPEKAe BCETo 3a CUET opraHnu3aliu
SKCMIEPUMEHTAIEHON JleATeNbHOCTH oOydatromuxca. s 6a3oBoro ypoBHS Kypca (M3HKH — 3TO
UCTIOJIb30BaHUE CHCTEMbI (DPOHTANIBLHBIX KPaTKOBPEMEHHBIX SKCIEPUMEHTOB U JaOOpaTOpHBIX pador,
KOTOpBIE B TIporpamme 1o (u3uKe 00beIWHEHBI B OOMIMI CHHCOK YYEHHMUYECKHUX MPaKTHUYECKHUX padoT.
Brigenenne B yka3aHHOM IepedHe JIA0OPATOPHBIX pPa0OT, MPOBOJUMBIX JUISI KOHTPOJISI U OIICHKH,
OCYILIECTBIISIETCSl YYaCTHUKaMHU 00pa30BaTeNbHOTO MpoIiecca UCXO/sl U3 0COOCHHOCTEH TNIAaHUPOBaHUS U
ocHameHusi kabuHeta Qu3uku. [Ipm 3TOM oOOecmeumBaeTcst OBIaleHHE OOYYAIOIIUMHUCS YMEHHUSIMHU
MPOBOJIUTH KOCBEHHBIE M3MEPCHUs, UCCIIC/IOBAHUS 3aBUCUMOCTEH (PU3MYECKUX BEUYMH U MOCTAHOBKY
OTIBITOB TI0 ITPOBEPKE NPEATI0KEHHBIX THIIOTE3.

Pemenne pacdy€THBIX W KAa4yeCTBEHHBIX 3aJad C 3aJaHHOM (DU3NYECKOH MOJEINbI0, IO3BOJISIOIIEE
NPUMEHSTh M3YYEeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszzieia Kypca, Tak U WHTETpUpYs
3HaHUS U3 pa3HbIX pa3zaeioB. s kauecTBEHHBIX 3a7ay IPUOPUTETOM SIBIISIIOTCS 3a/laHUS HA OOBICHEHHE
npoTeKaHusi (PU3MYECKUX SIBJICHUH W TIPOLIECCOB B OKpYKAaIOMIeH >KU3HH, TpeOyromue BbiOopa
(bu3ngecKoi MOJIETIH JIsl CHTYal[iH IPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusmu PI'OC COO k MaTepualbHO-TEXHHYECKOMY 00€CTICUEHUIO YUeOHOTO
mpoiiecca 0a30BbIH ypoBeHb Kypca (HM3MKHM Ha YPOBHE cpeiHero oOIiiero oOpa3oBaHHs JIOJDKEH
U3y4yaTbCsl B YCIOBHSIX MPEIMETHOrO KaOMHeTa (U3UKH WM B YCIOBHSAX HMHTETPHUPOBAHHOTO KaOMHETa
NPEJIMETOB €CTECTBEHHO-HAayuyHOro IuKia. Hanmnune B kabuHere GU3NKK HEOOXOMMOTO JIAOOPATOPHOTO
000pyZI0BaHUsI JUIsl BBITOTHEHUS YKa3aHHBIX B TIporpaMMe Mo (pU3nKe YICHUYECKUX MPAKTHIECKUX PadoT
Y IEMOHCTPAIMOHHOTO 000PYAOBaHHS 0053aTEIBHO.



JleMOHCTpanoHHOE 000pyI0BaHHe (OPMHUPYETCS B COOTBETCTBUHM C TPHUHIMIIOM MHHUMAIBHON
JOCTaTOYHOCTH W O00ECHeYMBAeT IMOCTAHOBKY IEPEYMCICHHBIX B INPOTrpaMMe N0 (HU3HMKE KIOUEBBIX
JEMOHCTpallMi AN HMCCIEAOBAaHUS M3Y4aeMbIX SABJICHUM W  MPOLECCOB, BMIUPUYECKUX U
(byHAaMEeHTaIbHBIX 3aKOHOB, X TEXHUYECKUX IPUMEHEHUH.

JlabopatopHoe o00OpymOBaHHME M YYEHHUECKMX MpPaKTHUYEeCKUX paboT ¢opMmupyeTcs B BHUIC
TEMaTU4YeCKUX KOMIUICKTOB M OOecleunBaeTcs B pacu€Te OJHOTO KOMIUIEKTa Ha JIBYX OOY4YalOIIMXCA.
TemaTnueckue KOMIUIEKTHI JIAOOPAaTOPHOTr0 000pyIOBaHUs OJDKHBI OBITH MOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BaHUU aHAJIOTOBBIX U IHU(POBBIX MPHOOPOB, a TAKXKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BHJIE ITU(POBBIX JIA0OPATOPHUH.

OCHOBHBIMH LENISIMHU U3yueHHs (PU3UKU B 001IEeM 00pa30BaHUU SIBISIOTCSL:
dopMupoBaHHE HHTEpEca U CTPEMIICHHs 00yJaroIuXcsl K HAYyYHOMY M3YYEHHUIO MPHPOJBI, Pa3BUTHE HX
MHTEJUICKTYAIbHBIX U TBOPYECKHUX CIIOCOOHOCTEHH;

PasButne mnpexnctaBieHMid O HAaydYHOM METOAE MO3HaHHSA W (HOPMHPOBAHHE HCCIEIOBATEIBCKOTO
OTHOLICHHUS K OKPY’KAIOLIUM SIBIICHHSIM;

dopMypoBaHHE HAYYHOI'O MHMPOBO33PEHHUSI KaK pe3ysibTaTa H3y4YeHHS OCHOB CTPOCHHS MaTepuu U
(byHAaMEHTaIbHBIX 3aKOHOB (DU3UKH;

dopmupoBaHHEe YMEHMH OOBACHATH SIBJICHUS C HCIOJIB30BaHWEM (U3MUYECKUX 3HAHUI W HAayYHBIX
JIOKa3aTeNbCTB;

dopmypoBaHHE NPEACTABICHUNA O PONr (GU3UKHU U PA3BUTHUS APYTHX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOT .

JocTmxeHne 3THX meJeld o0ecreunBaeTesl pelieHueM CIeAYIOIUX 3a/1a4 B TPOIEcce U3yUYeHHsT Kypca
(U3MKH HA YPOBHE CPEIHET0 00IIero oOpa3oBaHus:

[TpuoOpereHne cucTeMbl 3HAHHI 00 OOMIMX (PUINUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKIIOYAs
MEXaHHKY, MOJIEKYJISIPHYIO (DU3UKY, DIIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPH3HKHL;
dopMupoBaHHE YMEHMH NPUMEHSATh TEOPETUYECKUE 3HAHUS AJsl OOBSICHEHUsS (pU3NYECKHX SBICHUN B
NPUPOJIE U JUTS IPUHSTHS PAKTHYECKHUX PEIICHUH B TIOBCETHEBHOM KHU3HMU;

OcBoeHne CrIOCOOOB peLICHHs Ppa3IM4YHBIX 3aJady C SBHO 3aJaHHOM (u3ndeckoil Mojenblo, 3ajad,
MOJPa3yMeBalONINX CaMOCTOSTEIbHOE CO3/laHHe (PU3MYECKOH MOJENH, COOTBETCTBYIOIICH YCIOBUSM
3aJa4u;

[Tonumanue (pU3NYECKUX OCHOB M NMPHHLMUIOB NEHCTBUS TEXHHYECKUX YCTPOHCTB M TEXHOJIOTHYECKHUX
MIPOILIECCOB, UX BIMSIHUS HA OKPY’KAIOUIYIO CPELy;

OBnazeHne METOJaMU CaMOCTOATEJIBHOIO IUIAHWPOBAHHUA M MPOBEACHUs (PU3NYECKUX SKCIEPHUMEHTOB,
aHaJn3a U UHTEpIIpeTaluy HH)OpMAIUY, OIPEIEIEHHUs JOCTOBEPHOCTH MOJIyYEHHOTO PE3yNIbTaTa;
Coznanue yciIoBHi sl pa3BUTHS YMEHHH MTPOEKTHO-HNCCIIEI0BATEIBCKOM, TBOPUECKOH NEATEIbHOCTH.

OO1ee 9nciio 9acoB, peKOMEHIOBAaHHBIX NS m3ydeHus pu3uku — 136 gacos: B 10 kimacce — 68 wacos (2
yaca B Hezlenmo), B 11 kimacce — 68 gacoB (2 9aca B HEZIEINIO).

[Ipennaraemelii B mporpamMMe o (Gu3MKe NepeueHb JIA00OPATOPHBIX U MPAKTUYECKUX PadoT SBISETCS
PEKOME/IOBaHHBIM, YYHTENb [EJIAeT BBHIOOP IMpOBeneHHs JabOpaTOPHBIX PabOT M ONBITOB C YYETOM
WHAWBHTyaJTbHBIX 0COOEHHOCTEHN 00yJaromuxcs.

Jlrobast pabouast mporpamma J0JKHA MOJTHOCTBIO BKIIIOUATh B ce0s coJep)kaHue JaHHOW NPOrpaMMBl 10
dmsuke.

B otmenbHBIX citydasx Kypc (u3Mky 6a30BOro YpOBHsSI MOXKET M3ydaTbes B 00bEMe 204 waca 3a jBa
roga ooyuenus (3 4 B Henenmo B 10 u 11 xmaccax). B aTom ciiyuae yBenuunBaetcs He MeHee deM 10 20 4
pe3epBHOE BpeMs, KOTOPOE HWCIONB3yeTCAd YUHTEIEeM JJs W3Y4eHHS BOIMPOCOB, TECHO CBSA3aHHBIX C
BBIOpaHHBIM TpodwieM oOydeHHs, W yBEIMYUBAeTCs yueOHas Harpy3ka, OTBOAMMAs Ha H3Yy4EHHUE
MEXaHHUKH, MOJEKYJISIPHOW (U3WKHA WM DIEKTPOAMHAMUKH, 32 CUET PACIIMPEHHs YUCiIa JTaOOPaTOPHBIX
padoT HccIe10BaTENIbCKOI0 XapaKkTepa U YPOKOB PEIIEHNs] KaUeCTBEHHBIX U PACUETHBIX 3a/1ad.



Conep:xanue o0yuenusi B 10 kiacce.

Pazoen 1. Quzuxa u memoodvl HayuHo020 NO3HAHUA.

®usuka — Hayka o nmpupojae. HayuHble MeToabl MO3HAaHUA OKpYy:Karolero Mupa. Ponp skcrepuMenTa u
TEOPHUH B MPOIIECCE TIO3HAHUS MPUPOABI. DKCIIEPUMEHT B (DH3HKeE.

MogenupoBanre (uU3NUYeCKUX SBICHUH M mpoueccoB. Haywnble rumore3sl. Pusuueckue 3aKOHBI U
TeopuHd. [ paHULBI MPUMEHUMOCTH (PU3MYECKHUX 3aKOHOB. [[pUHIINT COOTBETCTBHUSL.

Pomp m mecto ¢um3ukm B (HhOpMHUPOBAHWM COBPEMEHHON HAyYHOW KapTHHBI MHpPA, B MPaKTUIECKOU
JIeSITENIbHOCTH JIIOJIEH.

JleMoHCTpanuu.

Amnarnorossle U IH(POBBIE H3MEPHUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JaTYHKH.

Pasoen 2. Mexanuxa.

Tema 1. Kunematuka

Mexannueckoe JBHXKeHHE. OTHOCHTENBHOCTh MEXaHWYeCKoro JABwkeHusa. Cucrema oTcyéra.
TpaexTopusi.

[lepememenne, ckopocTb (CpemHsisi CKOPOCTh, MIHOBEHHAsi CKOPOCTB) M YCKOPEHHE MaTepHaabHOU
TOUYKH, UX MIPOEKLUU Ha OCH CUCTEMBI KoopauHaT. ClokeHHne NepeMelieHnid U CI0KEeHUE CKOPOCTEei.
PaBHOMEpHOE W pPaBHOYCKOPEHHOE MpsIMONMHEHHOE ABIbKeHue. ['padmky 3aBUCMMOCTH KOOpPIUHAT,
CKOPOCTH, YCKOPEHHMSI, TyTH U NepeMEIeHHIs] MaTepUaIbHON TOYKH OT BPEMEHH.

CBobOoHOE TTaieHne. Y CKOpeHHne CBOOOTHOTO MaACHUS.

KpuponuneitHoe nBrxeHuE. J[BIKEHNE MaTepUaIbHOM TOUKHU IO OKPY>KHOCTHU C IIOCTOSIHHOM 1O MOZYJIIO
CKOPOCTBIO.  YTJIOBas CKOPOCTh, JIMHEHHass ckopocth. [lepuog u  dactora oOpalleHus.
LeHTpoCcTpeMUTENBHOE YCKOPEHHUE.

TexHn4yeckre ycTpoWCTBA M MpaKTHUECKOe NMPUMEHEHHUE: CIIMIOMETp, ABM)KEHUE CHApPs/IOB, LIETIHBIE U
PEMEHHBIE NepeauH.

JeMoHCcTpauuu.

Mojienb cucTeMbl 0TCUETa, HIUTIOCTPAIM KHHEMAaTHIECKUX XapaKTePUCTUK IBUKECHHS.

[IpeoOpazoBanue MBMKEHHN C HCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peskeHHOM MTPOCTPAHCTRE.

Habnronenue aBmxeHus Tea, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

Nzmepenne yckopeHusi CBOOOIHOTO TaIeHUsI.

Hanpasnenue ckopocTH Mpu JBHKEHUHU TI0 OKPY>KHOCTH.

Y4eHnueCKni IKCIIEPUMEHT, JIa0OpaTOpHBIE PabOTHI

N3yyeHne HepaBHOMEPHOTrO IBHKEHUS C LEIbI0 ONPEEICHHSI MTHOBEHHOM CKOPOCTH.

HccnenoBanrne COOTHOLIEHHSI MEXIY IyTSIMH, MPOWIEHHBIMH TEJIOM 3a IOCIENOBaTEIbHBIE PAaBHBIE
MIPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIB)KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOM HYIIIO.
M3yueHue ABMKEHUS 1IAPUKA B BI3KOW XKUAKOCTH.

Wzyuenue aBrxeHus Tesna, OpOIIeHHOT0 TOPU30OHTAIBHO.

Tema 2. JlunaMuka.

IIpunuun otHocuTensHocTy I"anmunes. [lepslii 3akoH HeroToHa. MHEpIMAIbHBIE CUCTEMBI OTCUETA.
Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoii 3akon HpioToHa 1u1si MaTepralbHOM TOYKHU.
Tpetuii 3akoH HbroTOHA 117151 MaTEpHUaIbHBIX TOYEK.

3akoH BceMupHOTO TaroreHus. Cuna TspkectH. [lepBast KocMudeckas CKOpOCTb.

Cuna ynpyroctu. 3axkoH I'yka. Bec tena.

Tpenne. Bungel Tpenus (mokos, ckonbxeHus, kaueHus). Cmna tpenus. Cyxoe Tpenume. Cuia TpeHuUs
CKOJIBKeHUs U cuia TpeHus nokos. Koaddumuent tpenus. Cuna conpoTUBICHUS NPU JBIKEHUH TENa B
KHUIKOCTH WJIH Ta3e.

IToctynarensHOe M BpamareIbHOE ABIKEHHE aOCOTIOTHO TBEPOTO TEa.

MOoMEHT CHIIbI OTHOCUTENBHO OCH BpallieHus. [Inedo cumnsl. YcnoBus paBHOBECHS TBEPIOTO TEA.



TexHHYecKHEe yCTPOWCTBA M IPAKTHYECKOE INPUMEHEHHE: MOJIINIHUKU, IBUKCHHE HCKYCCTBEHHBIX
CITyTHUKOB.

JemoHcTpanuu.

SIBlieHNE MHEPIUU.

CpaBHEHHE Macc B3aUMOJICHCTBYIOLIUX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

CrnosxeHue cui.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Jie(hOpMaIi.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U aJCHUU.

CpaBHeHME CUJI TPEHUS MTOKOS, KaYeHNS U CKOJIbKECHHUS.

YcioBus paBHOBecHs TBEPAOTO Tena. Buibl paBHOBeCHS.

Y4eHuuecKuil SKCIEPUMEHT, 1a00paTOpHBIE PabOTHI

Nzydenne nmkeHNs Opycka 1Mo HAKJIOHHOW IIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHKAIOIIUX B NMPYXHHE U PE3MHOBOM 00pasue, OT UX
nehopMaIum.

HccnenoBanne yca0BHI paBHOBECHS TBEPAOTO Tella, IMEIOLIETO OCh BPAIICHHUS.

Tema 3. 3aK0oHBI COXpaHEHHS B MEXaHHUKE.

Hmnynec MaTepuanbHONH TOUYKHU (Tesia), CUCTEMbl MaTEpPHAJIbHBIX TOUEK. VIMIysibc CHIIBI M U3MEHEHHUE
UMITyJIbCa Tela. 3aKOH COXPaHEHUs UMITyJIbca. PEakTUBHOE NBHXKEHHE.

PaboTa cunbl. MOITHOCTD CHITBI.

Kunerndeckas sHEprusl MaTepraIbHONH TOUKH. TeopemMa 00 N3MEHEHNH KHHETUYECKOW DHEPTHH.
[MorenumanbHass dSHeprus. [loTeHUManbHAs JHEPrHsl  yOpyro JAeOPMHUPOBAHHOW  MPY>KUHBL.
IloTrenumanbHas 3HEprys TesIa BOJIN3U MOBEPXHOCTH 3eMJIIH.

[loreHunanbHple W HEMOTEHLHMAJbHbIE CHiIbl. CBs3b PabOThl HEMOTCHLUHANBHBIX CHJI C H3MEHEHHUEM
MEXaHUYEeCKOW IHEPTHH CUCTEMBI Tel. 3aKOH COXPaHEHHUS] MEXaHUUECKOM SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4ecKue yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHHE: BOJIOMET, KONEp, NPYKUHHBIM IMHCTOJET,
JIBUKEHHE PaKeT.

JeMoHCcTpauuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBHXKEHME.

Ilepexon NOTEeHIMATEHON HEPTUY B KHHETHUECKYIO U 00OPaTHO.

Y4eHuueckuit SKCIEpUMEHT, J1a00paTOpHbIE PabOThI

N3yuyeHne aOCOIIOTHO HEYNIPYToro yaapa ¢ MOMOIIBIO IBYX OJAWHAKOBBIX HUTSHBIX MasTHUKOB.
UccnenoBanme cBsS3n pabOTBI CHIBI C W3MEHEHHEM MEXaHWYEeCKOW SHEPruM Tejla Ha TpuMepe
PacTsKEHUS] pE3MHOBOIO XKTyTa.

Pasoen 3. Monexynsapnas ¢usuxa u mepmoounamuxa.

Tema 1. OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM TEOPHH.

OcHOBHBIE TIOJIOKEHHUST MOJIEKYJIAPHO-KMHETHUECKONH TEOPHH U MX OIBITHOE 000CHOBaHUE. bpoyHOBCKOE
newkenne. uddysus. Xapakrep ABWKEHHS W B3aUMOJCHCTBHS YaCTHII BelecTBa. MoJenu CTpOeHHUs
ra3oB, XKHUIKOCTEH M TBEPABIX TeNl M OOBSCHEHHME CBOWCTB BEIIECTBA Ha OCHOBE ITHX Mojeneld. Macca u
pa3mepsl Monekyi. Komanuectso Bemectsa. [locTtostHHas ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Lenbcus.

Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIIPHO-KHHETUUECKOW TEOPHUN HEAIBHOTO Ta3a.
AOGcomoTHasl TemrepaTypa Kak Mepa CpefHeld KMHETHYECKOW J3HEPTruu TEIUIOBOTO ABIDKEHUS YaCTHIL
raza. Illkama Temmneparyp KenpBuna. ['a3zoBwie 3akoHbl. YpaBHeHHEe MenneneeBa—Kmaneiipona. 3akoH



Hanbrona. M3omponeccel B HIeadbHOM Ta3e C IMOCTOSHHBIM KOJIMYECTBOM BemecTBa. I paduueckoe
IpeCTaBIEHUE N30IIPOLIECCOB: H30TEPMa, U30X0pa, U300apa.

TexHMUECKHE YCTPOMCTBA U PAKTHUECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

JleMoHCTpanuu.

OnbIThl, AOKA3bIBAIOUIME TUCKPETHOE CTpOEHHE BemecTBa, (oTorpaduu MOJEKYN OpraHMYeCKHX
COEIHEHU.

OmnpiTel 110 MU GY3UN KAIKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBHXKECHUSL.

Mogens onbiTa [ITepHa.

OnBITHI, JOKA3BIBAIOIIUE CYIIECTBOBAHNE MEXMONEKYIISIPHOTO B3aUMOJIEHCTBHUS.

Mopnens, WTIOCTpUPYIONIas PUPOAY AAaBJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThI, WLTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS HIEaIbHOTO Ia3a, H30IIPOLIECCHI.

Y4eHuuecKuil SKCIEPUMEHT, 1a00paTOpHBIE PabOTHI

OmnpeneseHue Macchl BO3AyXa B KJIIACCHON KOMHATe HA OCHOBE M3MEPEHUH 00bEMa KOMHATHI, IABJICHUS U
TEMIIEPATyphl BO3yXa B HEN.

HccnenoBanre 3aBUCUMOCTH MEXKy TapaMeTpaMu COCTOSHUS Pa3peKeHHOT0 rasa.

Tema 2. OCHOBBI TEPMOIUHAMHUKH.

TepmoauHamuueckasl cucteMa. BHYTpeHHSSI DHEPrusi TEPMOAMHAMHYECKONW CHCTEMBI M CIIOCOOBI €€
n3MeHenus. KonmuectBo TemoTel M pabota. BHYTpeHHSS 3HEpPrusi OXHOATOMHOIO HACAIbHOrO Trasa.
Bunel Temmonepenadn: TEMIONPOBOAHOCTh, KOHBEKIHS, U3IyYCHUE. Y IeTbHAS TEINTOEMKOCTh BEIIECTBA.
KonnuecTBo TEmIOTHI pH TEILIONEpEaaye.

[lonsite 06 ammabatHoM mporecce. llepBbiit 3akoH TepmomuHamuKku. [IprMeHeHHe mepBOro 3aKoHA
TEPMOJIMHAMUKY K H30mpomneccaM. [ 'paduueckas mHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOLIECCOB B MPUPOIE.

TemnnoBeie Mamuubl. [IpuHIMITEL AEWCTBUS TEIIOBBIX MamMH. 1IpeoOpa3oBaHusi SHEPrUU B TEIUIOBBIX
mamuHax. Koagduiment none3noro aevictBus teruioBoid Mammbbl. L{ukn Kapho u ero xo3ddunueHT
MIOJIE3HOTO AEHCTBUS. DKOJIOTHUECKUe MPOOIeMbl TETINIOIHEPTETHKH.

TexHUUECKHE YCTPOWCTBA W MPAaKTHYECKOE MPUMEHEHHUE: JBHUraTeilb BHYTPEHHETO CrOpaHHs, OBITOBOM
XOJIOJTMITBHUK, KOHAULIMOHEDP.

JeMoHCcTpauuu.

H3meHeHne BHYTpPEHHEH SHEPruy Teja IMpPH COBEPUICHWH pabOTHI: BBUIET MPOOKH W3 OYTBUIKH TIOA
JefcTBUEM  CXKAaToro BO3AyXa, HarpeBaHue dS¢upa B JaTyHHOH TpyOke myTéM  TpeHHs
(BUEOIEMOHCTpAITHS).

W3menenue BHyTpeHHEHN sHepruu (TeMnepaTypsl) Teaa nNpH Terionepeaaye.

OmnbIT 0 aAMabaTHOMY PACIIMPEHUIO BO3AyXa (OMBIT C BO3LYLIHBIM OTHUBOM).

Mopenu napoBoil TypOMHBI, TBUTATENS] BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JABUTATENs.

Y4eHNYeCKHH IKCIIEPUMEHT, JIA00paTOPHbIE PadOTHI

M3mepenne ynenbHON TEMIOEMKOCTH.

Tema 3. ArperaTHbie COCTOSHHS BetmiecTBa. Da30BbIE MEPEXOIbI.

[lapooOpazoBanue u xkonaeHcauus. Mcnapenue u kuneHue. AOCONIOTHAS U OTHOCHUTENIbHAS BIAXKHOCTh
Bo3ayxa. HaceimeHHslit map. Y aenbHas TerioTa mapooOpa3oBaHusa. 3aBUCUMOCTh TEMIIEPaTyphl KHITEHUS
OT JJaBJICHHUA.

Teépmoe Teno. Kpucramumueckne u amopgHble Tena. AHU3OTPONHS CBOMCTB KpHCTALIOB. JKuakue
kpuctayuiel. CoBpeMeHHbIe MaTtepraibl. [ImaBienne u KpucTammu3anus. Y JeibHas TETUIOTa IJIaBICHUS.
CyOmumartysi.

YpaBHeHHE TEIIIOBOTO OaaHca.

TexHHYecKHEe YCTpOMCTBA M INPAKTUYECKOE IPHUMEHEHHE: TUIPOMETP M ICHUXPOMETpP, KaIOPUMETP,
TEXHOJIOTHH MOJyYEHHsI COBPEMEHHBIX MaTepHalioB, B TOM YHCIIE HAHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTHH.



JleMoHCTpanuu.

CBoiicTBa HACHILIEHHBIX [1APOB.

Kunenve npu MoHWKEHHOM JIaBICHUH.

Croco0OBI M3MEpEHHUS BIIAYKHOCTH.

Habntonenue HarpeBaHus 1 TIaBICHHUS KPUCTAIIMYECKOTO BEILIECTBA.

JleMoHCTpalus KpUCTaIoB.

YueHn4YecKui SKCIIEPUMEHT, JTabopaTOpHBIE PabOThI

N3MepeHre OTHOCUTEIBHON BIaKHOCTU BO3/AyXa.

Pazoen 4. Dnexmpoounamuxa.

Tema 1. DnekTpocTaTHka.

OnexTpu3auusa Tel. ONEeKTpUYecKui 3apsa. JBa BuAa 3IeKTpHUUecKHX 3apsanoB. llpoBogHukw,
JURJICKTPUKH U TOJIYIPOBOJAHUKH. 3aKOH COXPAaHEHHS 3JIEKTPUIECKOTO 3apsa.

Bzaumoneiicteue 3apsnoB. 3akoH Kynona. TodeuHslit snekTpudeckuil 3apsa. ODJIEKTPUUECKOE TOJIe€.
HanpspxkénHocTs anekTpuyeckoro mnods. [IpuHuoun cynepno3unuu 3ieKTpudeckux nojiei. JIunuum
HaNpsLDKEHHOCTH AIIEKTPUYECKOTO MOJISL.

PaGota cun snektpoctatnueckoro mousisi. Ilortennman. PaszHocts moTeHunmanoB. I[IpoBOTHMKH U
IU3JICKTPUKH B JIEKTPOCTATHYECKOM MoJie. uaneKkTpudeckas NpOHULIAEMOCTb.

OnektpoémkocTh. KonzmeHncaTop. DONeKTpOoEMKOCTh IJIOCKOTO KOHAEHcaTopa. DHEprus 3apsyKeHHOTO
KOHJIEHCaTOopa.

TexHuueckne  yCTPOHMCTBAa W IPAKTUYECKOE  NPUMEHEHHME:  3JJIEKTPOCKOI,  3IEKTPOMETP,
9NEKTPOCTATHYUECKAs 3allUTa, 3a3eMJICHHE DJIEKTPONPHOOPOB, KOHACHCATOP, KOMUPOBAIBLHBIN anmapar,
CTpYHHBII NpUHTED.

JemoHcTpanuu.

YCeTpoCTBO U IPUHILUI IEHCTBHS SIIEKTPOMETPA.

BsaumMoneiicTBrue Ha’JIEeKTPU30BAHHBIX TEIL.

DNEKTPUUYECKOE TTOJIE 3aPSHKEHHBIX TE.

ITpOBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuyeckas 3amuTa.

JMdIeKTpUKH B 3JI€KTPOCTaTUIECKOM TIOJIE.

3aBUCUMOCTb IEKTPOEMKOCTH IJIOCKOTO KOHIEHCATOpa OT IUIOMIAH IJIACTHH, PACCTOSHUS MEXILy HUMH
Y IU3JIEKTPUIECKON TPOHHUIIAEMOCTH.

OHeprus 3apsLKeHHOr0 KOHJIEHCaTopa.

Y4eHnuecKuil SKCIEPUMEHT, J1a00paTOpHbIE PabOTHI

N3mepenue 351eKTpoEMKOCTH KOHAEHCATOpa.

Tema 2. [TocTostHHBIN AneKTpUUECKUM TOK. TOKH B pa3IMYHBIX Cpenax.

ONEeKTpUYECKUI TOK. YCIIOBHS CYIIECTBOBAHHUS SJIEKTPUYECKOro Toka. Mcrounmkn Toka. Cmia TOKa.
IlocTosiHHBII TOK.

Hampsoxenue. 3akon OMa 1715 y4acTKa HEMH.

ONEeKTPUYECKOEe  CONMPOTUBJIICHHWE. YEIbHOE CONMpOTHBIEHHME BemecTBa. llocmenoBarensHoe,
napauieIbHOE, CMEIIAHHOE COEIMHEHUE TPOBOAHHUKOB.

Pabota amexktprudeckoro Toka. 3akoH Jxoyns—JIenma. MOIHOCTE 3JIEKTPUIECKOTO TOKA.
ONEeKTPOABMKYIAS CHIa W BHYTPEHHEE COIPOTHBICHHWE HMCTOYHMKA ToKa. 3akoH Oma nais moiHOH
(3aMKHYTOH) A51eKkTpudeckoi nenu. KopoTkoe 3amMmbIkaHue.

ONeKTpoHHasi MPOBOAMMOCTD TBEPABIX METAUIOB. 3aBUCHUMOCTh CONPOTHUBICHHS METAIOB OT
Temneparypsl. CBEpXIPOBOAUMOCTb.

DneKTpuyecKuil TOK B Bakyyme. CBOWCTBA DJIEKTPOHHBIX ITYYKOB.

[onynpoBoguuku. CoOCTBEHHass M IPUMECHas IPOBOAMMOCTH IOJIYIpPOBOAHMKOB. CBoiicTBa pP-N-
nepexoza. [TomynpoBoJHHUKOBBEIE TPUOOPHI.



OJNEeKTpUUYECKH TOK B PAacTBOpPAaxX M pPAacCIUIaBaxX dJICKTPOJIUTOB. ODJEKTPOIUTHUYECKAs IHUCCOLMALHSL.
DIIEKTPOITH3.
DnexkTpuuecKuii TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psa. Monxus. [1nazma.
TexHHUEeCKHE YCTPONCTBA M MPAKTHYECKOE MPHUMEHEHHE: aMIIEPMETP, BOJIBTMETp, PEOCTAT, UCTOUHUKH
TOKa, AIIEKTPOHArpeBaTeIbHbBIC TPUOOPHI, HIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TEPMOMETP COMPOTHBIICHUS,
BaKyyMHBIH MO, TEPMHUCTOPHI B (HOTOPE3UCTOPHI, TTOTYTIPOBOTHUKOBBIA JHO/, TaIbBaHUKA.
JlemoHCTpanuu.
W3mepeHne CHITbl TOKA M HAPSDKEHUSL.
3aBUCUMOCTh COIPOTHUBJICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT MJMHBI, IUIOLIATU IONEPEYHOTO
CEUeHHs U MaTepuana.
CMmenaHHOe coeTMHEHNE TPOBOTHUKOB.
[Ipsimoe u3MepeHne 3aeKTpoIBIKYyIIEH cuibl. KopoTkoe 3aMblkaHHE TalbBaHHYECKOTO 3JIEMEHTa U
OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.
3aBHCUMOCTbH CONIPOTHUBIICHUSI METAIIJIOB OT TEMIIEPATYPBI.
ITpoBOAMMOCTE 3JIEKTPOJIUTOB.
HckpoBoii paspsit ¥ IPOBOAMMOCTD BO31yXa.
OmHOCTOPOHHSISI TPOBOUMOCTD AMOJA.
Y4eHuuecKkuil SKCIEpPUMEHT, 1a00paTOpHbIE PabOThI
H3yyeHre CMEIIaHHOTO COeIMHEHHUS PEe3UCTOPOB.
W3mepeHne 3MeKTPOIBIKYILEH CHIIBI HCTOYHMKA TOKA U €r0 BHYTPEHHETO CONPOTHUBIICHUSI.
HabmroneHue anekrposusa.

MexnpenMeTHbIE CBSI3H.
N3zyuyenne kypca ¢u3uku 6a3oBoro ypoBHsA B 10 Kiacce OCYIIECTBISICTCS C YUETOM COJEPKATENBHBIX
MEXKITPEMETHBIX CBSI3EH ¢ KypcaMy MaTeMaTuKy, OMOIOTHH, XMMUH, FeoTpaduu U TEXHOJIOTHU.
MexmpeaMeTHbIe TIOHTHS, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAayYHOT'O MO3HAHUS: SIBICHHE, Hay4HBIN
¢akr, runoresa, u3MYECKas BEIMYMHA, 3aKOH, TEOpHUs, HAOJIOJCHUE, SKCICPUMEHT, MOJICIIMPOBaHUE,
MO/JIeJIb, U3MEPEHHE.
Maremaruka: pelieHre CUCTeMbl ypaBHEHUH, TuHelHas (QyHKIus, napadoina, ranep0oia, uX rpaQuke 1
CBOWCTBa, TPUTOHOMETpUYECKHE (QYHKIMU: CHHYC, KOCHUHYC, TAaHTE€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI M UX MPOEKIKH Ha OCH KOOPAMHAT, CIIOKECHHE BEKTOPOB.
Buonorus: mMexaHW4eckoe IBW)KEHHE B JKHMBOM mpupoje, AupQy3us, 0cMOC, TEIIIOOOMEH KHUBBIX
OpraHu3MoB (BHIbI TEIUIONEPEIAUH, TEIUIOBOE PAaBHOBECHE), IEKTPUICCKUE SIBJICHHS B )KUBOH NPUPOJIE.
XuMHsL: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHHE aTOMOB M MOJIEKYJ, MOJb BEILECTBA, MOJIPHAS
Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TN, XUIAKOCTEW WU Tra3oB, JIEKTPUUECKUE CBOMCTBA METAJIOB,
3NIEKTPOJINTHYECKAsT AUCCOLUALINS, TAJIbBAHHUKA.
leorpadus: BnaxHOCTH BO3yXa, BETPHI, OapOMETp, TEPMOMETD.
TexHonorus: npeoOpa3zoBaHUE ABMXEHUH C HMCIOIB30BAHMEM MEXAHM3MOB, YUET TPEHHsS B TEXHUKE,
NOJIINITHUKY, WCIONb30BaHUE 3aKOHA COXPAHEHHUS MMITyJIbca B TEXHUKE (pakera, BOOOMET U ApYrHe),
JBUTATENlb BHYTPEHHETO CropaHus, MapoBas TypOWHa, OBITOBOW XOJIONWJIBHUK, KOHIHUIIMOHED,
TEXHOJIOTHH TIOJIyYeHHSI COBPEMEHHBIX MAaTEpUAJIOB, B TOM YMCIIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH,
JNIEKTPOCTATHUYECKAS ~ 3alWTa, 3a3eMJICHHE OJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIH MpPHHTEP,
3JIEKTpOHArpeBaTeNbHbIE MPUOOPHI, AIEKTPOOCBETHTENLHBIE PHOOPHI, FATbBAHHKA.

Conepxanue o0yuenusi B 11 kaacce.
Pasoen 4. Dnexmpoounamuxa.
Tewma 3. MarautHoe mosie. DJIeKTPOMarHUuTHAS MHTYKITUS.



ITocTostHHBIE MarHuThl. B3auMoaeiicTBUE MOCTOSIHHBIX MAarHUTOB. MarHutHoe nose. BeKTop MarHuTHOU
UHAYKIUHU. [I[pUHIUT CyTepro3uIui MarHuTHBIX mosieil. JIuHuu MarHuTHOM MHAYKUWU. KapTuHa TuHui
MAarHUTHOM MHIYKIIUHU TOJISI TOCTOSIHHBIX MarHUTOB.

MarautHoe TMolle TPOBOMHUKA C TOKOM. KapTwHa NMHWMI WHAYKIWW MarHATHOTO TMOJS JTHHHOTO
IPSIMOTO TPOBOAHUKA M 3aMKHYTOTO KOJBIIEBOTO MPOBOJA-HHMKA, KATYHIIKK ¢ TOKOM. OmbIT Dpcrena.
BzaumopeiicTBruE TPOBOJHUKOB C TOKOM.

Cuna Amriepa, e€ MOIyJIb U HaIIPpaBICHHE.

Cuna Jlopenua, e€ MOAy/ b U HampaBiieHHE. [[BIXKeHNE 3apsXKEHHON YacTUIIB B OAHOPOIHOM MarHUTHOM
note. Pabora crer Jlopentia.

SlBnenHue 3MeKTpOMarHUTHOW HMHIYKUUU. [IOTOK BekTOpa MarHUTHOM HHIYKUUU. DIEKTPOABIKYIIAsS
cujia UHAYKIMU. 3aKOH 3JIEKTpOMarHuTHOM uHaykuuu Papanes.

BuxpeBoe snekTpuueckoe moJie. DIEKTPOABIDKYINAs CHJIA WHIYKIUH B IPOBOJHUKE, ABIKYIIEMCS
MOCTYIATEIBHO B OJHOPOJIHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NuaykTuBHOCTE. SIBNIEHE CAMOMHYKITHH. DJISKTPOABIKYIIA CHIIa CAMOMH TYKITHH.

DHeprust MAarHUTHOTO TIOJIS KaTYIIKU C TOKOM.

DIIEKTPOMarHuTHOE MOJIE.

TexHudeckue ycTpoMcTBa M MPAKTUYECKOE MNPHUMEHEHHE: IMOCTOSHHBIC MArHUTHI, 3JIEKTPOMATHUTHI,
AIIEKTPOJIBUTATENh, YCKOPUTEIH dJIEMEHTAPHBIX YaCTHIl, HHIYKIIOHHAS T1eYb.

JeMoHCcTpauuu.

OmnsIT Opcrena.

OTKJIOHEHHUE JEKTPOHHOTO ITyYKa MATHUTHBIM TTOJIEM.

JluHuY MHAYKIMA MarHATHOTO TIOJIS.

B3aumopneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HeiictBue cunbl JIOpeHIia Ha HOHBI JIEKTPOJIUTA.

SIBneHne AMeKTPOMarHUTHOW WHAYKITUH.

ITpaBuno Jlenna.

3aBUCHUMOCTH JIEKTPOABIDKYIIECH CUITBI MHIIYKIIUKA OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO TTOTOKA.
SIBneHne caMOMHAYKIINY.

Y4eHudecKuil SKCIIEpUMEHT, J1a00paTopHbIe PabOTHI.

N3ydeHnne MarHuTHOTO TOJIS KATYIIKH C TOKOM.

HccnenoBanne neiicTBUS TIOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue saBIeHUS SIEKTPOMArHUTHOW WHTYKITHH.

Pazoen 5. Konebanus u sonmb.

Tema 1. MexaHn4yecKue U AIEKTPOMArHUTHBIE KOIEOaHMs.

KonebarenbHas cucrema. CBOOOIHBIE MexaHHUECKUE KoyeOanus. ['apmonndeckue konebanus. [lepuos,
4acToTa, aMIUIUTYy1a U ¢a3a Konebanuil. [IpykxuHHBINA MasTHUK. MaTreMaTn4ecKkuii MasiTHUK. Y paBHEHUE
rapMOHHUYECKUX KojieOanuii. [IpeBpaliieHre s3HepTrur NPy TAPMOHUYECKUX KOJICOAHUAX.

KonebarenbHbiii koHTYp. CBOOOJIHBIE 3JIEKTPOMArHUTHBIC KOJNEOAHWS B HJCAIHLHOM KOJIEOATeIhHOM
KOHTYpE. AHAJIOTHS MEXIy MEXaHHYSCKUMH U 3JICKTPOMAarHUTHBIMHU KoseOanusiMu. @opmyiia TomcoHa.
3aK0oH COXpaHEHMS SHEPTHH B UCATHFHOM KOJIeOaTeTbHOM KOHTYPE.

[IpencraBinenne o 3aTyxaronmmx KoJieOaHUsX. BBIHyXIeHHbIE MexaHWYeckue KosieOaHus. Pe3zoHaHc.
BrIHYKICHHBIC 3JICKTPOMAarHUTHBIC KOJIeOaHusI.

IIepemennsblit Tok. CUHYCOMIaMbHBIN EpeMEHHBIN TOK. MOIIHOCTh MEPEMEHHOI0 TOKAa. AMIUIUTYAHOE U
JIEACTBYIOIIEE 3HAYCHUE CIUIBI TOKA U HATIPSDKCHIS.



Tpanchopmarop. IlponsBoncTBo, mepenada M MOTPEOIIEHHE AIIEKTPUUECKOI 3HEPTUU. DKOJIOTHUECKUE
PUCKH IIPU IPOU3BOJCTBE 3JIEKTPO3HEprun. KylbTypa UCIOIb30BaHUS AIEKTPOIHEPTUN B IOBCEAHEBHOM
JKU3HU.

TexHuueckue yCTpoiicTBA UM MNPAKTUYECKOE IPUMEHEHHE: JIIEKTPUYECKHHA 3BOHOK, I'€HEPATop
MIEPEMEHHOT0 TOKa, TMHUU 3JIEKTpoIiepeiay.

JemoHcTpanuu.

HccnenoBanne mapaMeTpoB KoeOaTeIbHON CHCTEMBI (TIPY>KUHHBINA MIIM MAaTEeMaTHIECKHA MasSTHHK).
Habmtonenue 3atyxarommx KojaeOaHui.

HccnenoBanne CBOMCTB BEIHYKIEHHBIX KOJIEOaHUH.

Habmonenue pe3oHanca.

CB0OOIHBIC 3JIEKTPOMATrHUTHBIE KOJIEOaHUsI.

OcmiorpaMMbl  (3aBUCHMOCTH CHJIBI TOKa M HANpsHDKEHHWS OT BPEMEHH) M DIIEKTPOMArHUTHBIX
KoJIeOaHuii.

Pe3onanc npu nocnenoBaTeIbHOM COEIMHEHUN PE3UCTOPA, KATYIIKU HHAYKTUBHOCTU U KOHACHCATOPA.
Mogenb TuHUY 3NIEKTpOonepeIayn.

Y4eHuuecKuil SKCIEpPUMEHT, 1a00paTOpHBIE PabOThI

HccnenoBanne 3aBUCHMOCTH TIEPUO/IA MAJIBIX KOJIeOaHWH rpy3a HAa HUTH OT JUTMHBI HUTH U MaccChl Tpy3a.
Hccnenoanre nepeMeHHOro TOKa B IIETH U3 MOCEA0BaTEIbHO COSAMHEHHBIX KOHEHCATOPa, KaTyIIKU U
pe3ucropa.

Tema 2. MexaHnueckue U 3JEKTPOMATHUTHBIE BOJIHBL.

MexaHndeckie BOJIHBI, YCIOBUSI pacnpocTtpaHeHus. [lepuona. CkopocTh pacmpocTpaHeHHMs U JUIMHA
BoutHEL. [lomepednsie n pononbHbIe BOHEL. HTEpdhepernms n nudpakims MexaHHIeCKAX BOJTH.

3Byk. CropocThb 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemMOp 3ByKa.

ONeKTpOMarHuTHbBIE BOJHBI. YCIIOBUS M3IydeHHUs 3JIEKTPOMArHUTHBIX BOJH. B3anMHas opueHTanus
BekTopoB E, B, V B amekrpomarnuTHO! BOmHEe. CBOWCTBa AIIEKTPOMArHUTHBIX BOJH: OTPaXKEHUE,
nperoMIIeHHe, moysipu3anus, qudpaxnus, narepdepenips. CKopocTh 3JIeKTPOMarHUTHBIX BOJIH.

[Ikana 3meKTpOMarHuTHBIX BOJIH. [[puMeHeH e AIeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHLIMIBI paIOCBSI3U U TENEBUACHUS. Pagnonokanus.

ONEeKTPOMarHuTHOE 3arpsA3HEHNE OKPYIKaIOIIEeH Cpeibl.

TexHuueckue yCTpOHUCTBAa U MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJbHbIE HHCTPYMEHTHI, YIbTPa3ByKOBas
JIUAarHOCTHKA B TEXHUWKE W MEIUIIMHE, pajaap, paJuonpUEMHUK, TeJIeBH30p, aHTeHHa, TenedoH, CBY-
neyb.

JeMoHCcTpauuu.

OO6pa3oBaHue U pacpoCTpaHEHUE TIOTIEPETHBIX U MPOIOTHHBIX BOJH.

KoneGmroreecs: Teno Kak HCTOYHUK 3BYKa.

Habmnroenue oTpaskeHHs ¥ IPETOMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue natepdeperunn u Auppakuuyd MEXaHHIECKUX BOJTH.

3BYKOBOM pe30HaHC.

HaGroieHue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM M YaCTOTON KOJIeOaHUH.
HUccnenoBanne CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KEHHE, IPEIOMIICHUE, TTOsprU3atus, Judpaxms,
nHTep(hepeHIHs.

Tewma 3. OnTuka.

I'eomerpuueckas ontuka. IIpsiMonuHeliHOE paclpocTpaHEHUE CBETa B OAHOPOAHOM cpexe. Jlyu cBera.
ToyeuHblif HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OTpayKeHHUs cBeTa. [locTpoeHre n300pakeHHid B TNIOCKOM 3€pKalle.
[Ipenomienne cBeTa. 3aKOHBI MPETIOMIICHHS CBeTa. AOCOIIOTHBIN ToKa3aTenpb mpenomieHus. [lomHoe
BHYTpEHHEE OTpakeHHe. IIpeienbHbli yroia NOJHOr0 BHYTPEHHETO OTPAXKEHUS.

Hucnepcus cBera. CiaoxHbIl cocTaB 6enoro csera. L{BeT.



CoOuparoniue u pacceuBarolue JUH3bL. ToHKas JnH3a. DOKYCHOE pacCTOSHUE U ONTHYECKas CHiia
TOHKOM JHH3bI. TlocTpoeHne n300pakeHnil B COOMPAIOIINX U PACCEHBAIOIINX JIMH3ax. DopMysia TOHKOH
JIUH3BL. YBEJINYEHHE, 1aBaeMOe JTMH30M.

TIpenensl TPUMEHUMOCTH T€OMETPHUUYECKON OTNTUKH.

BonnoBas ontuka. Wartepdepenuust cBera. KorepeHTHble HWCTOYHHMKH. YCIIOBHS —HaOMIOJCHUS
MaKCUMyMOB W MHHHMYMOB B HHTep(EpPEHIHOHHOM KapTUHE OT ABYX CHH(Aa3HBIX KOTEPEHTHBIX
HCTOYHHUKOB.

Hudpaknus csera. JudpakunoHHas pemérka. YClIoBHEe HAOMIOJCHUS TJIABHBIX MaKCHUMYMOB IIpU
NaZIecHM MOHOXPOMAaTHYECKOI0 CBETa Ha AU(PAKIUOHHYIO PELIETKY.

Ionsipusanus ceera.

TexHNUEeCKHe YCTPOWCTBA M MPAaKTUYECKOE MPHUMEHEHHWe: OYKHW, Jymna, (oToammapar, MpPOSKIUOHHBIH
anmapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs OIITHKA, AN(PAKLINOHHAS PEIIETKA, TTOISAPOU.
JemoHcTpanuu.

[IpsimonmHElHOE pacTpocTpaHeHUe, OTPAKEHNE U MPpeIoMIIeHHe cBeTa. OnTHYecKue MPrUOOpHI.

ITonHoe BHyTpeHHEE OTpaxkeHue. Moenb CBETOBOA.

HccnenoBanue cBOMCTB M300paKEHUA B JIMH3AX.

Mogenu MUKpPOCKOIa, TEIECKOIA.

HaGmonenue nntepdepeHnuy crera.

HabGmronenune mudpakmnum ceera.

HabGmronenue mucnepcuu ceera.

IlomyueHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[lomydeHue criekTpa ¢ TOMOIIBI0 TUGPAKITHOHHON PEIIETKH.

Habnronenue nonsipusaiuy cBera.

Y4eHuuecKkuil SKCIEPUMEHT, 1a00paTOpHbIE PabOThI

W3mepeHne nokaszaress IpesIoMIICHHS CTEKIA.

HccnenoBanue cBOMCTB M300paKEHUIA B JIMH3AX.

Habmionenue aucnepcuu ceera.

Pa3zoen 6. Ochosbi cneyuanbHoll meopuy OMHOCUMENbHOCHU.

I'paHnIBl  NPUMEHUMOCTH  KJACCMYECKOM  MexaHuku.  IlocTynaTel  cHELUMaIBHONH  TEOpUH
OTHOCUTENFHOCTH: MHBAapUaHTHOCTh MOJIYJSI CKOPOCTU CBETa B Bakyyme, NPUHIMI OTHOCHTEIBHOCTH
OWHIITEHHA.

OTHOCHUTENBHOCTE OJHOBPEMEHHOCTH. 3aMEAJICHUE BPEMEHU M COKPAILEHHE AJTHHBI.

OHeprust U UMITYJIbC PETSITUBUCTCKOM YacTUIIBL.

CBs13p Macchl C SHEPTUEN U UMITYJIbCOM PEISITUBUCTCKOM YaCTHIIBI. DHEPTHS MOKOS.

Paszoen 7. Keanmosas puzuxa.

Tema 1. Dy1eMeHTHI KBAHTOBOU ONITHKH

®otonsl. Popmyna [lnanka cBs3u 3HEpruu HOTOHA C €ro YaCTOTON. DHEPrusi U UMITYJbC (POTOHA.
OtkpeiTue u uccaenosanue ¢porodddexra. Onbitel A.I'. Ctonerosa. 3akonsl ¢porodpdexra. YpaBHEHHE
OiiHireiina as porodddexra. «KpacHas rpanunay Gortosddexra.

Hasnenue ceera. Oneitel [1.H. JleOenena.

XHUMHUYECKOE JAEHCTBUE CBETA.

TexHn4yeckne yCTpOHCTBA M TPAaKTHYECKOE TpPUMEHEHHe: (POoToaneMeHT, (OTOAATUHK, COJTHEUHAs
Oarapesi, CBETOIUO/I.

JemoHcTpanuu.

®Dot0o3PeKT Ha yCTaHOBKE C IMHKOBOM TIACTUHOM.

HccnenoBanue 3akoHOB BHelHETO GoToaddekra.

Ceeroauon.

ConneuHnas Oatapes.



Tema 2. CTpoenue aToma.

Mogens atoma Tomcona. OmbITel Pesepdopma mo paccesHuio o -gactuil. ILranerapHas Mozielb aroma.
[Moctynarer bopa. Uznydenune u mormnomeHne (GOTOHOB MPH HEPEXoJie aTOMa ¢ OJHOTO YPOBHSI SHEPTUHU
Ha npyroi. Buapl ciektpos. CrieKTp ypOBHEH 3HEPTHUH aToMa BOJOPO/IA.

Bonnogsie coiictBa yactuil. Bonusl ne bpoitns. KopnyckynsipHO-BOTHOBON Ayanu3M.

CHOHTaHHOE U BBIHYXJIEHHOE U3Ty4YECHHE.

TexHHUECKHe yCTPONCTBAa U MPAKTUUECKOE NIPUMEHEHHUE: CIEKTPaIbHbIM aHain3 (CIEKTPOCKOI), Ja3ep,
KBaHTOBBIA KOMIIBIOTED.

JlemoHCTpanuu.

Mopnens onbita Pesepdopna.

Onpenenenye AIUHBI BOJIHBI J1a3epa.

Habmroienne muHeYaThIX CIIEKTPOB N3TYUCHHS.

Jlazep.

Y4eHnueCcKnit IKCIIEPUMEHT, 1a00PaTOpHEIE PaboTHI.

Habmronenne muHeyaToro CexTpa.

Tema 3. ATomMHOE SIITPO.

OKCHEpUMEHTHI, JOKa3bIBAIOIUE CIOXKHOCTh CTpoeHUs sapa. OTKpBITHE paguoOaKTUBHOCTH. OTIBITHI
Pesepdopaa mo onpezeneHU0 cocTaBa pajuoaKTUBHOTO u3nydeHus. CBoicTBa anbda-, Oera-, raMma-
W3Iy4YeHMs. BiusHue pairnoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHe TpoTOHa W HeWrTpoHa. Hykmonnas mopens siapa ['elizeHOepra—lBanenko. 3apsim smapa.
Maccosoe uucno sapa. M30Tomnst.

Annda-pacnan. DneKTpOHHBIN U TO3UTPOHHEIN OeTa-pacnan. ['amma-u3nydenne. 3aKoH paHOaKTHBHOTO
pacnaza.

OHeprust CBs3M HYKJIOHOB B sizipe. SnepHbie cuibl. J{edekT Macchl sapa.

SnepHsble peakuuu. JleneHne U CHHTES sAEp.

Anepubiii  peaktop. TepmosimepHsiii cuHTe3. [IpoOneMbl W TEPCHEKTUBHI SJEPHONH DHEPreTHKH.
OKOJIOTMYECKHE aCTEKTHI SIIEPHON SHEPTreTHKH.

OnemeHTapHbIe YacTHIBI. OTKPBITHE TTO3UTPOHA.

MeTtos! HaOIIOACHUS U PErHCTPALUY JIEMEHTAPHBIX YaCTHII.

DyHnaMeHTaNbHbIE B3aUMOACHCTBHA. EQMHCTBO (hM3NUecKoi KapTHHBI MUDA.

TexHudeckue yCTpPOHCTBA M MPAKTUYECKOE IPUMEHEHME: JO3UMETp, Kamepa BuibcoHa, siiepHbIi
peaxTop, aToMHast boMOa.

JeMoHCcTpauuu.

Cu€TurK NOHU3UPYIOIINX YACTHII.

Y4eHnuecKuil 3KCIEPUMEHT, J1a00paToOpHbIE PabOTHI

UccnenoBanue TpekoB yacTHil (110 TOTOBBIM (hoTorpadusim).

Pasoen 8. Dnemenmor acmponomuu u acmpoghusuxu.

Ortarsl pa3BUTHs acTpoHOMHUU. [IpukianHoe 1 MUPOBO33PEHYECKOE 3HAUEHHE ACTPOHOMUH.

Bun 3Bé€3nH0T0 He6a. Co3Be3ans, sipKue 3BE3bI, MIIAHETHI, UX BHIAMOE JBH)KECHUE.

ConHeuHas cuctema.

Comnane. ConHeunast akTUBHOCTh. Mcrounmk »sHeprun CoiHma © 3BE37. 3BE3IBI, WX OCHOBHBIC
XapaKkTepuCTUKH. JlmarpaMMa  «CHEKTpalbHBIM  KJIacCc —  CBETHMOCTB». 3BE3ABI  TJABHOU
MOCIIEAOBATENIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3[ TJIaBHOM IMOCIEAO0BATEIBHOCTH.
Baytpennee crpoenue 3B€37. COBpeMEHHBIE MPEICTABICHUS O MPOUCXOXKACHUN | dBofonnu CoJHIa U
3BE3]1. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ["amaktuka. [lomoxxkenne u nemwkenne Connna B 'amaktuke. THIBI TalakTHK.
Pagnoranaktuku u kBazapsl. UEpHBIE IBIPHI B s/Ipax TAIAKTHK.



Bceenennas. Pacimmpenne Beenennoii. 3akon Xa60ma. Pasberanue ranmakTuk. Teopust bonbiroro B3psiBa.
PenukroBoe uznyueHue.
MacmrabHast cTpykrypa Beenennoii. MeraranakTuka.
Hepeménnpie mpo01eMbl aCTpOHOMHH.
YyeHnnueckue HaOIOICHUS.
Habmionenust HEBOOPYXKEHHBIM TIJIA30M C  HCIOJB30BAHWEM KOMIIBIOTEPHBIX TMPHIOKEHHN IS
ompezeNeHus TOJIOXKEeHHsI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nns CeBepHOTro
MOJTyIIApUA U SIPKUE 3BE3/BI.
Hab6mronenus B reneckon Jlynsl, mmanet, Mneunoro Ilytu.
Obodbwarouee nosmopenue.
Ponb Qu3uku M acTpOHOMUH B KOHOMHYECKOW, TEXHOJOTHUECKON, COLMAIBHON W 3THUYECKOU cdepax
JIeSITEeIbHOCTH YeJIOBEKa, POIIb M MECTO (PH3MKU M aCTPOHOMHH B COBPEMEHHOW HayYHON KapTHHE MHUpA,
poib Qu3Mueckord Teopun B (OPMHUPOBAHUH MPENCTaBICHHHA O (U3MUECKOW KapTHHE MHpPa, MECTO
¢u3rYecKo KapTHHBI MHpa B OOIIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABICHUA O
pupoze.

MexnpeIMeTHBIE CBSI3H.
Nzydenne xypca ¢usmku 0a30Boro ypoBHS B 11 Kilacce oCymiecTBISETCS ¢ y4ETOM COAEpKATEIbHBIX
MEXKITPEMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTuKu, OUOIOTUH, XMMHUH, Teorpaduu 1 TEXHOIOTHH.
MexnpeaMeTHbIE TTOHATHS, CBA3aHHBIC C U3YYEHUEM METOJOB HAYYHOTO MO3HAHUS: SBJICHUE, HAYYHBII
¢akr, rumore3a, ¢puznUecKas BENWYNHA, 3aKOH, TEOpHs, HAOIIOJCHUE, SKCIIEPHUMEHT, MOJCIHPOBaHUE,
MOJ1€]1b, U3MEPEHHE.
Marematuka: pelrieHne CUCTEMBl ypaBHEHHH, TPUTOHOMETpHUIeCKre PYHKINU: CHHYC, KOCHHYC, TAHT'€HC,
KOTaHIe€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M MX MPOEKIUH Ha OCH KOOpAMHAT,
CIIO’)KEHHE BEKTOPOB, IMPOU3BOJHBIC JIIEMEHTAPHBIX (DYHKIMH, MPU3HAKH MOJOOHS TPEYTroJbHUKOB,
ompezeNeHue IIOAIU TIOCKUX GUTYp U 00bEMA TelL.
buonorus: anexkTpuueckre SBIEHUS B KUBOW MpUpPOAE, KojledaTelabHbIe NBMKEHHS B JKUBOM MpPHpPOJIE,
ONTUYECKUE SIBJICHUS B )KMUBOU MIPUPOAE, NCHCTBUE PAlaLlU HA )KUBBIE OPraHU3MBI.
XUMHS: CTPOEHHWE aTOMOB W MOJIEKYJ, KpHCTalNIM4ecKass CTPYKTypa TBEPABIX TeJ, MEXaHU3MBI
00pa30oBaHMs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAILHBINA aHATH3.
I'eorpadusi: MarHUTHBIE MONFOCa 3€MITH, 3aJIE)KH MAarHUTHBIX Py, (OTOCHEMKA 36MHOHN IMOBEPXHOCTH,
MIpeJICKa3aHne 3eMIIETPSICEHUH.
TexHonorus: JIMHUMU 3JEKTpoIepeaad, FeHEPaTop NEPEMEHHOTO TOKA, JIEKTPOABUIaTEb, MHAYKIIMOHHAS
neYb, paaap, paauonpUEMHUK, TEIEeBH30p, aHTeHHa, TeinedoH, CBU-meub, NMpOEKIMOHHBIN ammapar,
BOJIOKOHHAs OTITHKA, COTHEYHAs1 OaTapesl.

I[Inanupyemble pe3yiabTaThbl OCBOEHHSI NMPOrpaMMbl Mo (U3NKe HA YPOBHE CpeIHEro o0Iero
oOpa3oBaHusl.

OcBoenne ydeOHOro mpeamera «®Pu3uka» Ha ypoBHE cpeaHero odmiero oOpaszoBaHus (0a30BbIH
YPOBEHBb) JIOJDKHO OO0ECIEYNTh JOCTIDKEHHE CIEIYIOUINX JIUYHOCHIHbIX, MEMANPEOMEemMHbIX U
npeomemuuix 00pa306amenbHbIX Pe3yibmantos.

Juunocmusie pe3ynvmampl OCBOCHUs YIeOHOTO TipeaMeTa «Du3rKay JOKHBI OTPaKaTh TOTOBHOCTD U
CIOCOOHOCTh OOYYAIONIMXCS PYKOBOJACTBOBATHCS CPOPMUPOBAHHOW BHYTPEHHEH MO3WIMEN JTHYHOCTH,
CHUCTEMOH IICHHOCTHBIX OpHEHTAlMd, TO3UTUBHBIX BHYTPEHHUX YOEXKICHUH, COOTBETCTBYIOIINX
TpaAUIUOHHBIM IEHHOCTAM pOCCHﬁCKOFO O6IIICCTBa, paciiup€HUE KXU3HCHHOI'O0 OIIbITa MW OIIbITa
JESITeIBbHOCTH B MPOLIECCE PEANN3allil OCHOBHBIX HalpaBieHUH BOCIIUTATENBLHON AEATENLHOCTH, B TOM
YHCIIe B YACTH:

1) rpaskIaHCKOTO BOCITUTAHUS:



c(OpPMHUPOBAHHOCTh TPAXKAAHCKOW MO3HMIMH OOYYaroUIerocss Kak aKTHBHOTO M OTBETCTBEHHOTO YJICHA
POCCHICKOTO 00IIIECTRA;

NPUHATHE TPAAUIHOHHBIX 00IEUETOBEYECKUX TYMaHUCTUIECKUX U IEMOKPATHIECKUX IEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JICATEILHOCTh B MHTEpECaxX TPaKIAHCKOro OOIIecTBAa, Y4aCTBOBATH B
caMOyIIpaBJIeHHH B 00pa30BaTeIbHON OpraHn3alumg;

YMEHHE B3aHMOJCHCTBOBATh C COLMANBHBIMH HHCTUTYTaMH B COOTBETCTBHU C HX (YHKOUAMH |
Ha3HAYCHHEM;

TOTOBHOCTBH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEeSITENbHOCTH;

2) MaTpHOTHYECKOT'O BOCITUTAHUS:

c(hOpMHPOBAHHOCTH POCCUHCKON TPasKAaHCKOW UIEHTUYHOCTH, MaTPUOTU3MA;

LEHHOCTHOE OTHOILIEHHE K FOCYJapCTBEHHBIM CHMBOJIAM, TOCTH)KEHHSIM POCCUHCKHX YU€HBIX B 00JacTH
(OM3UKN U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOT'O BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBE/ICHNUS;

CIOCOOHOCTh OICHWBATh CUTYAIMIO U MPUHHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICh HA MOPaIbHO-
HPaBCTBEHHBbIC HOPMBI U LIEHHOCTH, B TOM YHCJIE B ACATEILHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIJa B IOCTPOCHUE YCTOMYHBOTO Oy yIIIero;

4) 3¢TETHYECKOTO BOCTIUTAHUS:

3CTETHYECKOE OTHOIICHHUE K MHPY, BKJIFOUYAs CTETHKY HAYYHOTO TBOPUYECTBA, MPUCYHIETO (GH3MUYECKON
HayKe;

5) Tpy10BOTO BOCTIUTAHHMS:

HHTEpEeC K Pa3IuIHbIM cepaM MpoPecCHOHANBHON AEATEILHOCTH, B TOM YUCIIE CBSI3aHHBIM C (PM3UKON U
TEXHUKOW, YMEHHE COBEpPIIAaTh OCO3HAHHBIN BBIOOP Oyayliei npodeccun U pealn3oBbIBaTh COOCTBEHHBIE
JKU3HCHHBIC TUTAHEI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M caMOOOPa30BaHUIO B 00JACTH (PH3MKH HA MPOTSIKCHUU
BCEM KU3HU;

6) 9KOJOrHYECKOTr0 BOCITHTAHHUS:

c(OPMHUPOBAHHOCTh HKOJOTMYECKON KYIBTYphl, OCO3HAHHE TJOOATBHOrO XapakTepa 3KOJIOTHYeCKUX
pooJieM;

IUIAHUPOBAHUE W OCYIICCTBJICHHE JCUCTBHN B OKpYXKAalOIIeH cpe/ie Ha OCHOBE 3HAHWS Ieleil
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTRA,

Pacimpenue onbiTa IesTeIbHOCTH SKOJIOTHUCCKOW HAMPABICHHOCTH HA OCHOBE UMEIOIIMXCS 3HAHUH 110
¢usuke;

7) LEHHOCTH HAyYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PHU3HUECKON
HaYKU;

OCO3HAHME LIEHHOCTU HAYYHOH AEATENbHOCTH, TOTOBHOCTH B IPOLIECCE M3YUEeHUS (PU3UKU OCYILECTBISTH
MPOEKTHYIO U UCCIIE0BATENBCKYIO AEATEIIbHOCTh HHANBUAYAIBHO U B TPYIIIE.

B mponecce HOCTHXEHHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOEHHS MPOTPAMMBI 1O (U3UKE JUIS YPOBHS
cpeaHero ooOmiero oOpa3oBaHHs Yy OOydYalOMIMXCS COBEPLICHCTBYETCS 3MOLMOHANBHBIA HHTEIUICKT,
npernoaralonmi chopMUPOBAHHOCTS!

CaMOCO3HaHUsI, BKIIOYAIOIIEr0 CIIOCOOHOCTh IMOHWMATh CBOE OSMOIMOHAIBHOE COCTOSHUE, BUJETh
HanpaBJICHUsI Pa3BUTHUSI COOCTBEHHOM AMOLMOHATILHOM c(epbl, OBITH YBEPEHHBIM B ce0€;
CaMOPETyJIMPOBaHHs, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE IMPHHUMATh OTBETCTBEHHOCTh 32 CBOE
MOBEJICHUE, CITIOCOOHOCTh aJanTUPOBATHCS K AMOLMOHAIBHBIM U3MEHEHUSAM H MPOSIBIATH THOKOCTh, OBITh
OTKPBITBIM HOBOMY;;

BHYTpPEHHEH MOTHBAIlUM, BKJIIOYAIONICH CTpEeMJICHHE K JIOCTH)KEHHIO WENd M YCIeXy, ONTHMH3M,
WHHULIMATUBHOCTh, YMEHHUE JEHCTBOBATH, HCXO/S U3 CBOMX BO3MOKHOCTEIH;



SMIIATUH, BKIFOYAIOIIEH CIIOCOOHOCTh IIOHMMATh YMOIMOHAIILHOE COCTOSTHHE JIPYTHX, YUYUTHIBATh €T0 MPH
OCYIIIECTBIICHUH OOIIEHHUS, CTOCOOHOCTh K COYYBCTBHIO U COTIEPEKUBAHMUIO;
COIMAJILHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTpAaWBaTh OTHOIICHUS C JPYTUMHU JIOJBMH,
3a00TUTHCS, POSIBIISITh UHTEPEC U Pa3peIaTh KOHPIUKTHI.

Memanpeomemnsie pe3ynbmamsl OCBOCHUS TPOIPaMMBI CpelHEro oO0Iiero oOpa3oBaHUs TOJKHBI
OTpaXkaTh:
ORnajicHEe YHUBEPCATHHBIMU HO3HABAMENbHBIMU OCUCHGUAMU.
1) 6azo0e6vie nocuueckue deticmaust:
CaMOCTOSITETTbHO POPMYITHPOBATE U AKTYaTH3HPOBATH MPOOIEMY, pacCMATPUBAThL €€ BCECTOPOHHE;
OTIPECIIATH IEIH JISATSIILHOCTH, 3a1aBaTh MapaMETPhl U KPUTCPUU HX JTOCTHKCHUS,
BBISBJISITh 3aKOHOMEPHOCTH M IMTPOTUBOPEYHS B PACCMATPUBAEMbIX (PU3NYCCKUX SBICHUSX;
pa3pabarTeiBaTh IUIaH peIIeHHs TpoOJieMbl ¢ YYETOM aHaiW3a WMCEIONIMXCS MAaTepHalbHBIX U
HEMaTEePUAITBHEIX PECYpPCOB;
BHOCHTHh KOPPEKTHBBI B JICATEIILHOCTh, OIICHUBATH COOTBETCTBUE PE3yJIHTATOB IIEISAM, OLICHUBATH PUCKU
MOCJECTBUN NEATSILHOCTH;
KOOPJMHHUPOBATh U BBINIOJHATH Pa0OTy B YCIOBHSIX PEAJIbHOTO, BUPTYaIbHOIO U KOMOHMHHPOBAHHOTO
B3aMMOCHCTBHS,
pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH XKHU3HEHHBIX ITPOOJICM.
2) 6azoswbie uccnedo8amenseKie Oeticmeust.
BJIAJICTh HAYYHOW TEPMHHOIOTHEH, KITFOUSBBIMH TOHATHSAMHU H METOIaMU (PU3HYECKOM HAYKH;
BJIQJICTh HAaBBIKAMH YUYeOHO-HCCJICIOBATCIILCKON M IMPOSKTHOM JEATCIILHOCTH B 00JIACTH (DU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY IMOWCKY METOJIOB peIlleHUs 3anad (pu3ndeckoro
COJICPIKaHUsl, MPUMECHEHHUIO PA3JINYHBIX METOJIOB [TO3HAHMS;
BJIQJICTh BHJAMH JCATEIBHOCTH TI0 MOJIYYCHUIO HOBOTO 3HAHMSI, €T0 MHTEPIPETALINHN, IPEOOPA30BAHHUIO U
NPUMEHEHHUIO B Pa3JIMYHBIX YYEOHBIX CHUTYAIMsIX, B TOM YHCJIE MPHU CO3JaHUH YYeOHBIX MPOEKTOB B
obmactH HhU3NKY;
BBISIBIISITH  TIPUYMHHO-CJIC/ICTBEHHBIC CBSA3M W AaKTyaJdW3MpOBaTh 3ajady, BBIJBUTATh THIOTE3y e
pellIeHus, HAXOAWTh APTYMEHTBHI JUIsS JIOKA3aTeJIbCTBA CBOMX YTBEP)KICHMI, 3a]laBaTh INapaMeTpbl U
KPUTEPUU PEIICHUS;
aHAITM3UPOBATh TMOJYYCHHBIC B XOJI€ PCIICHUS 3aJa4d Pe3yJabTaThl, KPUTUYECKU OIICHUBATH WX
JIOCTOBEPHOCTb, IIPOTHO3UPOBATH K3MEHEHHUE B HOBBIX YCJIOBUSIX;
CTaBHUTh U (HOPMYJIUPOBATh COOCTBEHHBIC 3a/aud B 00Pa30BATEIbHON NEATEIHLHOCTH, B TOM YHCIE MPH
W3yUYCHUN (PU3HKH;
JlaBaTh OIEHKY HOBBIM CHUTYaI[UsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;
YMETh MEPEHOCHUTH 3HAHUS MO (PU3KKE B PAKTHUYECKYIO 00JIACTh )KU3HEACATEILHOCTH,
YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIC UJICH, TIPETAraTh OPUTHHATBHBIC TIOAXO/IBI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33]1a4H, IOIYCKAOIUE aTbTePHATHBHBIE PEIICHUS.
3) paboma ¢ ungopmayueti.
BJIQJICTh HaBBIKAMHU TOTY4YeHHS WHGOPMAIUN (PU3UYECKOTO COACPIKaHUS U3 UCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEJILHO OCYIIECTBIIATh IOWCK, aHAIM3, CHCTEMAaTH3alMI0 M HMHTEPHpeTalui0 HHpopMaimun
pa3IMuYHBIX BUIOB U (GOPM IpeICTaBICHNUS;
OIICHUBATh JIOCTOBEPHOCTh MH()OPMAIINH;
WCIOJB30BaTh CPEJACTBA HMH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHMH B  pEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OpraHW3aIlMOHHBIX 3a7a4 C COOJIIOJIeHUEM TpeOOoBaHUH
IPrOHOMHUKH, TEXHHMKH O€30MaCHOCTH, TMTHEHBI, PECYPCOCOEPEKECHMUS, MPABOBBIX W ITUYECKHX HOPM,
HOPM WH(POPMAITMOHHOHN 0€30MIaCHOCTH;



CO371aBaTh TEKCTHl (DMU3MYECKOTO COJCPKaHMS B pa3NUUHBIX (opMaTax ¢ Y4ETOM Ha3HAYCHUS
MH()OPMALINH 1 LIETICBOI ayAUTOPHH, BBIOUPAsk ONTUMAIBHYIO (OPMY MPEICTABICHNS U BU3YaIN3aLNH.
OBnazeHne YHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU OeUCMBUIMU.
1) obwenue:
OCYILIECTBIIATH OOIIEHNE Ha YPOKax (PM3UKH U BO BHE-YPOUHOH JESITEIbHOCTH;
pacro3HaBaTh NPEINOCHIIKH KOHGINKTHBIX CUTYalluii U CMSIT4aTh KOH(IUKTBL;
PasBEPHYTO U JIOTHYHO M3JIaraTh CBOKO TOUKY 3PEHMS C HCIIOIb30BAHHEM SI3bIKOBBIX CPEICTB.
2) cosmecmuast 0esimenbHOCb.
IIOHUMATh ¥ UCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHIUBHUYalbHOU PabOTHI;
BBIOMpATh TEMAaTHKY U METOJbl COBMECTHBIX NEHCTBUH C y4ETOM OOIIMX MHTEPECOB, U BO3MOXKHOCTEH
Ka)XJIOTO 4JIeHa KOJUIEKTUBA;
IPUHUMATh L€ COBMECTHOM AEATENbHOCTH, OPIaHM30BBIBATE M KOOPAUHHUPOBATh OEHCTBUS MO €€
JOCTIDKEHHIO: COCTAaBJIATh IUIAH JEHCTBUM, paclpedensTb POJIH C Y4ETOM MHEHHH YYaCTHHKOB,
0o0CcyXIaTh pe3yIbTaThl COBMECTHON pabOTHI,
OLICHMBATh KayeCTBO CBOETO BKJIaJa M KaKIOIO YYaCTHHKA KOMaHIbl B OOMIMH pe3yibTaT IIo
pa3paboTaHHBIM KPUTEPUSIM;
npeaiaraTh HOBBIE MPOEKTHI, OLIEHUBATH HAEU C IMO3ULIMU HOBU3HBI, OPUTHHAIBHOCTH, NMPAKTHYECKOM
3HAYUMOCTH;
OCYILLECTBIISITh TIO3UTUBHOE CTPATEIHYECKOE MOBEICHHUE B PA3IHUHBIX CUTYALMAX, IPOSIBIATH TBOPYECTBO
1 BOOOpakeHne, ObITh NHUITNATHBHBIM.
OBnazieHne YHUBEPCATBHBIMU Pe2yIsimUGHbIMU 0elCTHEUIMU.
1) camoopeanuzayus:
CaMOCTOSITETIbHO OCYILECTBIISTh IMO3HABATENBHYIO NESTENbHOCTh B 001aCTH (U3WKH M aCTPOHOMHH,
BBISBIISITH MTPOOJIEMBI, CTABUTH U (OPMYIIMPOBATH COOCTBEHHBIC 3a/1auH;
CaMOCTOSITETIbHO COCTABJIATh IUIAH PELICHHs PAacuyETHBIX M KauyeCTBEHHBIX 3ajiad, IUIaH BBINOJHEHUS
MPAKTHUECKON paboThl C yUETOM HMEIOIINXCS PECYpPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATIOUTEHUII;
JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
pacuIupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHIA;
JIeNaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEIlCHHE;
OLIEHUBATh NPUOOPETEHHBIN OIBIT;
CIOCOOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO DPYIUIMU B 00JacTH (DU3MKH, TOCTOSHHO MOBHIIIATH
CBOI1 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHb.
2) Camoxkonmponn:
JIaBaTh OIEHKY HOBBIM CHTYallUsiIM, BHOCHTh KOPPEKTHBBI B JIEATENHLHOCTh, OICHUBATH COOTBETCTBHE
PEe3yIbTaTOB LIETISIM;
BJIaJICTh HABBIKAMH II03HABATENBHOW pe(IIeKCUM KaK OCO3HaHHsI COBEpHIAeMBbIX JCUCTBHHA WU
MBICIIUTENIFHBIX MTPOLIECCOB, UX PE3YIbTATOB U OCHOBaHUH;
WCIIOJIB30BaTh NPUEMBI peIIEKCHH AJISl OLEHKH CUTYalluH, BEIOOpa BEPHOT'O PELICHUS;
OIIEHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATH PEUICHUS 110 UX CHIKEHHIO;
NPUHUMATh MOTHUBBI U apI'yMEHTHI IPYTHX [IPU aHAJIHM3€ PE3YJIbTAaTOB e TeIbHOCTH.
3) npunsamue cebs u opyaux.
NPUHUMATE ce0sl, TOHUMAst CBOW HEJIOCTATKU M JOCTOMHCTBA;
NPUHUMATh MOTHUBBI X apI'YMEHTHI APYTHX MIPH aHAJIM3€ PE3YNIbTAaTOB AEATEIbHOCTH;
NPU3HABaTh CBOE TPABO W MPABO JIPYTUX HA OIIUOKY.
Ilpeomemnsvie pesyromampl 0céoenus npozpammsl no uszuke. B npouecce usyuenusa Kypca Kypca
duszuxu 6azoeozo yposus ¢ 10 knacce odyuarouuiica Hayuumcs:



JICMOHCTPHPOBAaTh Ha MPUMEpPax pPojab U MECTO (GHU3UKK B (OPMUPOBAHHUH COBPEMEHHOW Hay4dHOH
KapTHUHBI MHpa, B Pa3BUTHH COBPEMEHHON TEXHHUKH M TEXHOJOTHH, B NPAKTUYECKOH AESITEIbHOCTH
JIIOJICH;

VUUTHIBATh TPAHUIBI TMPUMEHEHUS W3YyYCHHBIX (U3WYECKUX MOJENCH: MaTepualibHas TOYKa,
WHEpLMAIbHAsS CUCTeMa OTCYéTa, aOCOIIOTHO TBEPAOE TENO, WICANBHBIN Ta3, MOJCIA CTPOCHUS ra3oB,
JKUAKOCTEH ¥ TBEPMBIX TeJl, TOUCUHBIN JICKTPUUCSCKUH 3aps]] IPU pelieHUN QU3NYSCKUX 3aj1ad;
pacro3HaBaTth (U3WYECKHUE SBJICHHS (MPOIECCH) W OOBIACHATHP MX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJICKYJIIPHO-KHHETHYECKON TEOPUU CTPOCHHS BEIISCTBA U DIICKTPOJUHAMUKH: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE JBIDKEHHME, CBOOOJHOE MaJCHUE Tel, JBIKCHUE MO OKPYXKHOCTH,
WHEpLUs, B3auMoeicTBue Ten, nuddysus, OPOYHOBCKOE JBIIKECHUE, CTPOCHUE XKHUJAKOCTEH U TBEPIBIX
TEN, W3MCHEHHE 00BEMa TeNl INpH HarpeBaHud (OXJIAKIACHWU), TCIUIOBOE PAaBHOBECHE, HCIApCHUE,
KOHJICHCAITUS, TUTABJICHUE, KPUCTAIUIM3AIINS, KUTICHUE, BIAXXHOCTh BO3/yXa, MOBBIIICHUE JIABJICHUS ra3a
MIPH €r0 HarpeBaHWU B 3aKPBITOM COCYE, CBSA3b MEXIy MapaMeTpaMy COCTOSHHS ra3a B M30IpoIeccax,
ANIEKTPU3AIUS TEJI, B3aUMOJICHCTBUE 3aPAI0B;

OMHUCHIBATH MEXAHWYECKOEC JIBWKCHUE, WCIONb3ys (HU3MYECKHE BEIMYHMHBL KOOPIHMHATA, IyTh,
MepeMelIeHne, CKOpPOCTh, YCKOPEHHE, Macca Teja, CHJla, WMIYJIbC Tejla, KWHETHYeCKas JHEPIus,
MOTCHIMANTBHAS DHEPTHUsl, MEXaHUYecKas paboTa, MEXaHUYECKash MOIIHOCTh; MPU OMHMCAHWU MPABUIBHO
TPAKTOBAaTh (DU3NYCCKUI CMBICI HCIOJIb3YEMbIX BEJIMYWH, WX OOO3HAYCHUS M CIUHMIIBI, HAXOIHMTh
(bopMyIIBI, CBA3BIBAIONINE TAHHYIO PU3HUYECKYIO BEUUMHY C JPYTUMH BEIMIMHAMU,

OMHUCHIBATh HM3YYCHHBIC TEIUIOBBIC CBOMCTBA TEN W TEIUIOBBIC SBICHHS, HWCIONB3YS (HU3UUCCKUC
BCJIMUMHBL, JIABJICHHUE Ta3a, TEMIIEparypa, CPEAHsSI KHHETUYEeCKas SHEPTUs XaOTHUECKOTO JIBIKCHHS
MOJIEKYJI, CPETHEKBAAPATUYIHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIIOTHI, BHYTPEHHSS dHEeprus, pabora
raza, Ko3()(OUIMEHT MOJIC3HOTO JCHUCTBUS TEILIOBOTO JBUraTelIs; NP OMMCAHUU MPAaBUIBHO TPAKTOBATh
(U3MYECKUIT CMBICIT HCIOJB3YEMbIX BEJIMYMH, WX OOO3HAYCHUS M CIUHUIBI, HAXOAUTh (DOPMYJIBI,
CBA3BIBAIONIHE JAHHYIO (U3HUECKYIO BEINYUHY C IPYTUMH BEJIHYHHAM;

ONKCHIBATh M3yYCHHBIC DIICKTPUUCCKHUE CBOMCTBA BEIIECTBA W JJICKTPHUUECKHE SBJICHHS (IIPOLIECCHI),
UCTIONB3YS (PU3MYECKHE BEIMYMHBL: DIICKTPUUCCKUI 3apsijl, MEKTPUUECKOE TI0Ne, HAMPSIKEHHOCTh MO,
MOTEHIIHAJ, Pa3HOCTh IMOTCHIIHAIIOB;, IPH OINUCAHWM IPABWIBHO TPAaKTOBaTh (U3UYECKHI CMBICI
WCIOJIb3yEMbIX BEJIUYMH, MX 0003HAYCHHUS W CIMHUIIBI;, YKa3blBaTh (DOPMYIIbI, CBSI3BIBAIOIINE JAHHYIO
(U3NYECKYIO BEIUYHMHY C IPYTUMH BEITHYHMHAMH;

aHAJIM3UPOBATh (U3NYCCKUE TPOIECCHI U SBJICHUS, UCIOJB3Ys (PU3MUECKUE 3aKOHBI U TPUHITUIIBL: 3aKOH
BcemupHoro tarorenus, |, Il u 11l 3akonbr HetoToHa, 3ak0H coOXpaHEeHHs MEXaHUYECKON SHEPTHH, 3aKOH
COXPAHCHUSI UMITYJIbCA, MPUHIIMIT CYMEPIO3UIUN CHUJI, IPUHIUIT PABHOMPABHS WHEPIHATBHBIX CHCTEM
oTcuéTa, MOJICKYJIIPHO-KMHETHUECKYI) TEOPHIO CTPOCHHUS BEILISCTBA, Ia30BbIC 3aKOHBI, CBSA3b CpEIHEH
KUHETHYECKON SHEPIMH TEIUIOBOTO JIBUKCHUS MOJIEKYN ¢ aOCONIOTHON TeMIepaTypoi, MepBbIi 3aKOH
TEPMOJMHAMHUKH, 3aKOH COXpPAHCHMs 3JICKTPHUECKOro 3apsijia, 3akoH KysoHa, mpu 3TOM pa3iuyaTh
CJIOBECHYIO (DOpMYJIMPOBKY 3aKOHa, €r0 MaTeMaTH4eCKOe BBIPAKEHUE WU YCIOBHA (TpaHHIBI, 00JacTH)
MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC TPUHIIMIIBI JCHCTBUS MaIllMH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB; pa3ivuaTh
YCIIOBUS MX 0€30M1aCHOT0 UCTIOh30BAHUS B IOBCETHEBHOW YKHU3HH,

BBITOJIHITDh 3KCIIEPUMEHTBI 110 HCCIICOBAHUI0 (DU3MUYSCKUX SIBICHUH M MPOIECCOB C HMCIIOJIb30BAHUEM
MPSIMBIX, U KOCBEHHBIX W3MEPEHHH, IIPU 3TOM (OPMYJIMPOBATh MPOOJIeMy/3aauy U TUIIOTE3Y y4eOHOIo
9KCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3 TPEUIOKEHHOT0 OOOPYJIOBaHHS, IPOBOAWTH OMBIT U
(hopMyJIUPOBAThH BHIBOJIBI;

OCYIIECTBISATh TPSMbIE M KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYHMH, NpPH OSTOM BBIOMpATh
ONTUMAJIbHBIA CIOCO0 HM3MEPEHHST MW KCIOJIb30BaTh H3BECTHBICE METOBI OILEHKH IOTPEIIHOCTEH
HU3MEPEHNUI;



UCCIIEIOBATh 3aBUCHMOCTH MEXAY (U3MUECKUMHU BEIIMYMHAMHU C HCIIONB30BAHUEM TPSIMBIX U3MEpPEHHI,
MpH OSTOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHpOBATh pe3yabTaThl IOJYYEHHOH 3aBUCHMOCTH
¢u3nUecKuX BEMTUYMH B BUE TaOIUI U TpaUKOB, IeNaTh BEIBOJBI 110 pe3yjIbTaTaM UCCIIeIOBAHUS;
coOiromaTte TpaBmia 0e30MacHOTO Tpyda MpH MPOBEACHWHA WCCIEAOBaHWH B paMKax y4eOHOTO
9KCIEPUMEHTa, Y4eOHO-MCCIEOBATENLCKOW W TMPOEKTHOH  JESTENbHOCTH C  HCHOJNb30BaHHEM
MU3MEPUTENBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyI0BaHUS;
pemats pacy€THbIe 33/1a4 C SIBHO 33JaHHON (PM3WYECKOW MOJEIBIO, UCIONB3Ys (hH3MdecKre 3aKOHBI U
MPUHIIMIIEL, HA OCHOBE aHAIM3a YCIIOBUS 3a[aud BHIOMPATh (PU3HMUECKYIO MOJIENb, BBIICIATH (PU3UUECKUC
BEJIMYUHBI U (HhOPMYIBI, HEOOXOMUMBIE U €€ PelIeHHs, TPOBOANTH PAcUEThl U OIIEHWBATh PEaTHLHOCTh
MOJY4YEeHHOTO 3HaUCHHS (PU3NUECKON BETNUMHBI;
pemarh KauecTBEHHbBIE 3aJa4M: BBICTPAHBATh JOTMYECKH HEMPOTHBOPEUUBYIO LIEMOYKY PACCYKICHHUH C
WCTIOJIb30BaHIEM M3YYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PM3NUECKUX SBIICHHL;
WCIIOJIb30BaTh NPU PEUICHNWH y4eOHBIX 3a7ad COBpEeMEHHbIE HHPOPMAIHOHHBIE TEXHOIOTHUH JIsl TIOHMCKA,
CTPYKTYPUPOBaHUS, WHTEPIPETANNNA U TPEACTABICHHS YIeOHOW W HAYYHO-TIOMYJISIPHOH HH(OPMAIIHH,
MOTy4YeHHON M3 Pa3MYHBIX UCTOYHUKOB, KPUTHUECKH aHATTU3UPOBAThH MOIYYaeMylo HHPOPMAIIHIO;
NPUBOJIUTH TPHMEPH BKJIaJa POCCHICKUX H 3apyOeKHBbIX YUEHBIX-(QU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHE TTPOIIECCOB OKPYIKAIOIIETO MHPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;
UCTIOJIb30BaTh TEOPETHYECKHE 3HAaHUS 10 (HU3MKE B MOBCEAHCBHOW JKU3HHM JJIsI OOecTievYeHUs
Oe3omacHOCTH TpW OOpaleHnd C NPUOOpaMHU M TEXHUYSCKUMH YCTPOWCTBAMH, JUIS COXPaHEHUS
3I0POBBS M COOITIOICHHSI HOPM IKOJIOTHYECKOTO TIOBEJICHHSI B OKPYKAIOIIeH Cpee;
paboTaTh B Tpymme ¢ BBHIMOJHEHUEM pa3IHYHBIX COIHMAJIbHBIX pOJIeH, IUIAaHUPOBAaTh paboTy TPYIIHI,
paIOHANBHO PACIIPENeNATh 00sI3aHHOCTH M TUIAHUPOBATh JAEATEIBHOCTh B HECTAHJAPTHBIX CUTYAIHIX,
OLICHUBATH BKJIA] K&KIOTO U3 YYACTHUKOB TPYIIIBI B pEIICHHE PACCMATPUBAEMOH MTPOOIEMEI.
Ilpeomemnuie pezynromamol océoenus npozpammul no gusuxe. B npoyecce uzyuenua Kypca Kypca
duszuxu 6a3z06020 ypoeusn ¢ 11 knacce odyuarwuiica nayuumces:
JEMOHCTPHPOBaTh Ha IMpHMEpax poyib U MecTO (M3UKKM B (HOPMHUPOBAHWUM COBPEMEHHOW HaydyHOU
KapTUHBI MHUpa, B Pa3BUTHH COBPEMEHHON TEXHHKH M TEXHOJOTHH, B MPAKTUYECKOH AESITeThHOCTH
Jr0/ieH, EJIOCTHOCTh U €IMHCTBO (PU3NUECKON KapTHHBI MHPA;
YUUTHIBATh TPaHMIIBI IPUMEHEHUS! H3YYEHHBIX (QU3UUECKUX MOJIENICH: TOUeUHBIH IEKTPHUSCKUHA 3apsil,
Jy4 CBeTa, TOUYEYHBII MCTOYHUK CBETA, siIEPHASt MOJIENb aTOMa, HyKJIOHHAs MOJIe]Ihb aTOMHOTO sipa TpH
peleHnr PU3NYECKHUX 3a/1a4;
pacrno3HaBaTh (PU3NIECKHE SIBICHUS (IIPOLIECCHI) U OOBICHITH UX Ha OCHOBE 3aKOHOB AJIEKTPOJIUHAMUKA
Y KBAaHTOBOH (DHM3WKHU: 3JEKTpUYecKas MPOBOAUMOCTH, TEIIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE
JIEHCTBUS TOKA, B3aUMOJICHCTBHE MAarHUTOB, DIIEKTPOMAarHUTHAsT WHIYKIHs, JIEHCTBUE MAarHUTHOTO ITOJIsS
Ha TIPOBOJIHUK C TOKOM U JBIDKYIIUHCS 3apsil, DIIEKTPOMArHUTHBIE KOJIeOaH!s ¥ BOJHBI, IPSIMOIMHEIHHOE
pacrpocTpaHeHue cBeTa, OTpakeHHUe, MpeoMIieHre, UHTep(epeHIus, TUPPaKIHs 1 MOJIIPH3aIUs CBETa,
mucnepcust cBeta, (ortoanekrpuueckuii 3pdekt (horoaddexT), cBeToBOE IaBIICHWE, BOSHHKHOBEHHE
JIMHEHYATOro CIIEKTPa aToMa BOJIOPO/ia, ECTECTBEHHAs U MICKYCCTBEHHAsI PalMOAKTUBHOCTD;
OTMCHIBATh M3YYCHHBIE CBOMCTBA BellecTBa (dIEKTPUUECKUE, MATHUTHBIC, ONTHYECKHE, DIIEKTPUIECKYIO
NPOBOAMMOCTD Pa3IMYHBIX CPEA) M 3JIEKTPOMAarHUTHBIE SIBICHHS (TPOLIECCHI), MCHONB3Yys (PU3NUecKue
BEJIMYMHBL:  DIIEKTPUYECKUIM 3apsifl, CWJIA TOKa, OJIEKTPUYECKOE HANpsDKEHHE, DIIEKTPHIECKOE
COIIPOTHBIICHHE, PA3HOCTh TIOTCHIIUANIOB, SJIEKTPOBIKYIIAs CHIIa, pab0Ta TOKA, HHAYKIUS MArHUTHOTO
noJisi, cunia Ammnepa, cuia JlopeHna, HHIYKTUBHOCTb KaTYIIKH, SHEPTHsI JIEKTPUIECKOTO U MarHUTHOTO
MOJIeH, TIEpHOJI M YacToTa KoJieOaHWH B KoieOaTenbHOM KOHTYpeE, 3apsili U CHiia TOKa B TpOIlecce
TapMOHHYECKUX 3JEKTPOMArHUTHBIX KoyieOaHuil, POKYCHOE pacCTOsIHUE U ONTHUYECKasl CUa JIMH3BI, U
OIMCAaHWW TPABHIBHO TPAKTOBATh (DU3WYECKUH CMBICI HCIOJNB3YEMbIX BEIWYHMH, X OOO3HAuCHHS W
€JIMHUIIBI, YKa3blBaTh (OPMYINBI, CBS3BIBAIONIME JAaHHYIO (U3WYECKYI0 BEIMYHHY C JIPYTUMH
BEJIMYHMHAMY,



OIMCHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHHUS W TPOIECCHI, UCTIONB3YS (PU3HUYECKHE BEIMYUHBL CKOPOCTh
JJEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI M YacTOTa CBETa, DHEPrUs M HMMITyJIbCc (POTOHA, Tephon
NoJypacnana, HEPrHsl CBSI3H aTOMHBIX SIIE€p, PH ONHCAHUH MPABUIBHO TPAKTOBATh (PU3MUECKHIA CMBICIT
WCTIOJIb3YEeMbIX BENUYHH, MX 0003HAYEHHS W €IWHUIIBL, yKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINE AAHHYIO
(hU3UYECKYIO BETUYHHY C APYTUMH BEJTUYMHAMU, BBIYUCIISATH 3HAYCHUE (PU3UUCCKON BEIIMYMHEI;
aHATM3UPOBATh (PU3HYECKUE MPOLIECCH U SBICHUS, HCIONb3YS PU3NUECKUE 3aKOHBI U MPUHIIMIIBL: 3aKOH
Owma, 3aKOHBI TTOCJIEOBATENHHOTO U MapajuIeIbHOTO COSAMHEHNS IPOBOIHUKOB, 3aKkoH Jlkoyms—/lenma,
3aKOH JJIEKTPOMAarHUTHOW WHAYKUUH, 3aKOH MNPAMOJIMHEHHOIO PpaclpoCTpaHEHUS! CBETa, 3aKOHBI
OTpaXKeHHS CBETa, 3aKOHBI NPEIOMIICHWS CBeTa, ypaBHEHHWE OHWHIITEeHHa s ¢doroadderTa, 3aK0H
COXpaHEHHUsl PHEPTHH, 3aKOH COXPAHEHHUS MMITYJIbCa, 3aKOH COXPAHEHHUs DJIEKTPHUUECKOTO 3apsja, 3aKOH
COXpaHEHHUsI MacCOBOTO YHCIa, MOCTyNaThl bopa, 3aK0oH palinoakTUBHOTO pacnaja, MpPH 3TOM Pa3iuydaTh
CIIOBECHYIO (DOpPMYIIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKoe BBIpaKEHHE W yCJIOBHA (TpaHHIBI, 00JacT)
MPUMEHUMOCTH;

OTIpEICTISATh HAIIPABIICHHE BEKTOPA WHIAYKIIMA MarHATHOTO TOJS IIPOBOJHUKA C TOKOM, CHIIBI AMIepa u
cuibl Jlopenua;

CTPOUTH H OTIMCHIBATH N300paXKEHNE, CO3/IaBAEMOE IIOCKUM 3€PKaJIOM, TOHKOH JINH30H;

BBITIONHSTH SKCIIEPUMEHTHI TI0 WCCIIEIOBAHUIO0 (DM3MUYECKUX SBICHUH W MPOIECCOB C HCIIOIIb30BaHUEM
NPSMBIX, U KOCBEHHBIX U3MEPEHUH: MPH STOM (POPMYIHpPOBATH MpoOiieMy/3afady ¥ TUIOTe3y Y4eOHOTro
OKCMIEPUMEHTa, COOMpaTh YCTAHOBKY W3 TIPEUIOKEHHOTO OOOPYJOBAaHHSA, IPOBOAWTH OMNBIT U
(hopMyITUpPOBATH BHIBOEI;

OCYHCCTBJIATE IMPSAMBIE W KOCBCHHBIC H3MCEPCHUA (1)I/I3I/I‘-I€CKI/IX BCJIMYUH, IIpU OSTOM BI)I6I/IpaTI)
ONTHMATBHBI CIIOCO0 W3MEPEHWS W HCIONB30BaTh W3BECTHBIE METOMBI OIICHKH ITOTPEIIHOCTEH
U3MEPEHUN;

uccijea10BaTb 3aBUCUMOCTH (I)I/I?)I/I‘-ICCKI/IX BCJIMYMH C HCIIOJIBb30BAHUEM IIPSAMBIX PI3MCpCHI/II711 IIpyu 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBAThH PE3YIbTATHI MOTYICHHON 3aBUCUMOCTH (PU3NYECKIX BEITUIHNH
B BUJIe Ta0JIMIl ¥ rpa)UKOB, IeJaTh BEIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHNUS;

coOiromaTh TpaBuia 0e30MacHOro Tpyda MpH MPOBEACHWH WCCIEAOBaHWN B paMKax y4eOHOTO
IKCIEPUMEHTa, Y4eOHO-HCCIIEZIOBATENIbCKOW W MPOEKTHOH  JICSITENBHOCTH C  HCHOJBb30BaHHEM
M3MEPHUTETBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 00OPYAOBAHUS;

pemaTs pacy€THBIE 3a/1a4U C SIBHO 33aJJaHHOW (PM3MYECKOW MOJEIbIO, UCTIONB3Ys (PU3HUYECKre 3aKOHBI U
IMPUHLOMUIIBI, HA OCHOBC aHa/IM3a YCJIOBUA 3aJavuu BbI6I/IpaTb (1)I/I3I/I‘-IGCKYIO MOACJIb, BBIICIIATH (1)H31/I‘-I€CKI/I€
BEJIMYUHBI U (POPMYIBI, HEOOXOUMBIE Ui €€ pellieHHs, TPOBOANTE PAcu€Thl U OIIEHUBATH PEaJhbHOCTh
MOJTy4YeHHOT'O 3HAaYeHNS (DU3UYECKON BEJTMUNHBL;

peliaTh KaueCTBEHHBIE 3aJla4i: BBICTPAUBATh JIOTMUECKHM HEMPOTHUBOPEUMBYIO IEMOUKY PACCYXKIAEHUN C
WCTIOJIb30BaHNEM M3YYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3NYECKUX SBICHHN;

HCIIOJIb30BaTh MpU PpCUHICHUN yqe6HI)IX 3aga4 COBpEMCHHBIC I/IH(bOpMaHI/IOHHBIe TCXHOJIOTUHW IS ITIOMCKaA,
CTPYKTYPUPOBAHUS, WUHTEPIPETANMNA U TPEACTABICHHUS Y4eOHOW W HAYYHO-TIOMYJISIPHOH HH(OpMAIIHH,
MOJTy4YEHHON U3 Pa3IMYHBIX UCTOYHUKOB, KpUTHYECKU aHAITU3UPOBATH TOJIyYaeMyto HHPOPMAIIHIO;
OOBACHATH MPUHIUNBI ASHCTBUS MAIIHH, MPHOOPOB M TEXHUYECKUX yCTPOWCTB, Pa3lNdaTh YCIOBHUS MX
0€30MacHOro UCIOJIb30BaHMs B IOBCETHEBHOMN KU3HH;

MPUBOANTH IMPHUMEPHI BKJIAJa POCCHUHCKUX U 3apyOEKHBIX Y4YEHBIX-(DU3MKOB B pa3BUTHE HAYKH, B
00BbsICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHYECKHE 3HaHUS 1O (H3MKE B MOBCEAHEBHOW KH3HM ISl oOecredeHus
0e30MacHOCTH TpH OOpallleHMH C NpUOOpaMU W TEXHUYECKUMH YCTPOWCTBAMHM, JUIS COXPAHEHUS
3]I0pOBBS U COONIOICHUS HOPM HKOJIOTMYECKOTO TOBEICHHS B OKPYKAIOLIEeH cpeae;

paboTaTh B TpyIIe C BBHIIOJHEHUEM pPa3lIMUHBIX CONHMAIBHBIX POJICH, IUIAHUPOBATH pabOTy TPYIIIHL,
paIiOHANBHO PACHIPENENATh 00SI3aHHOCTH M ITUIAHUPOBATh JAEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIHSX,
OIICHMBATH BKJIAJI KAXKIOTO U3 YYACTHUKOB TPYIIITHI B PEIICHUE pacCMAaTPUBACMON TIPOOIEMEI.



B (denepanbHbIX U pernoHaNIbHBIX TPOLEAYPaX OIEHKH KauecTBa 00pa30BaHUS UCTIONB3YeTCs IepeueHb
(komuduKaTop) pachpeneNeHHbIX 0 KilaccaM NpOBEpseMbIX TpPeOOBaHWH K pe3ysbTaTaM OCBOCHHUS
OCHOBHOI 00pa30BaTeNbHON MPOrpaMMbI cpelHero o0IIero 00pa3oBaHus U 3JIEMEHTOB COAEPIKAHHS I10
buzuKe.

[IpoBepsiembie TpeOOBaHUS K Pe3yIbTaTaM OCBOCHUSI OCHOBHOM
obOpazoBarenibHOU mporpammel 10 (kimacc)

Kon [IpoBepsemble IpeAMETHBIC PE3YJIbTAThl OCBOCHUS OCHOBHOW 00pa30BaTEIbHOMN
MIPOBEPSIEMOTO MIPOTPaMMBI CPETHETO O0IIEeT0 00pa3oBaHM
pe3yibTaTa

10.1 JleMoHCTpHpOBaT, Ha TMpHUMEpax poib W MecTo GM3MKA B (HOPMHUPOBAHUHU
COBPEMEHHOM HAay4YHOH KapTUHBlI MHUpa, B PA3BUTHH COBPEMEHHOW TEXHUKU U
TEXHOJIOTH, B IPAKTUYECKOU IESITENBHOCTH JIFOAEH

10.2 YUuTHIBaTh TPAaHUIIBl PUMEHEHUS M3YYCHHBIX (PH3UYECKHX MOJEJei: MaTepualibHas
TOYKa, MHEpIHaNbHas CHUCTeMa OTcyeTa, aOCONIOTHO TBEPAOE TEJO, WACAIbHBIA Tra3;
MOJIEJIH CTPOCHHS I'a30B, KUIKOCTEH U TBEPIBIX TEJ, TOUCUHBIN SJICKTPUICCKUH 3apsiT
- I pelIeHNN (PU3NIECKUX 3a1a4

10.3 Pacnio3naBath Qu3udeckue sBIeHHs (IIPOIECCH) U OOBSICHATH WX Ha OCHOBE 3aKOHOB
MEXaHUKH,  MOJICKYISIPHO-KUHETHYECKOW  TEOpHHM  CTPOCHMS  BeIlecTBa U
AIIEKTPOJAMHAMHKH: PaBHOMEPHOE W PAaBHOYCKOPEHHOE MNPSIMOIMHEHHOE IBUKEHUE,
cBOOOJIHOE TAJICHUE TEJN, ABHKCHUE TI0 OKPY)KHOCTH, HHEPIUS, B3aUMOJICHCTBUE TEI;
i dy3us, OpoyHOBCKOE IBIKCHHE, CTPOSHHE JKUAKOCTEH U TBEPIBIX TEl, H3MEHEHHE
o0beMa Tell MpH HarpeBaHuu (OXJKACHUH), TEIUIOBOE paBHOBECHE, HCIApeHUe,
KOHACHCaANusAd, TIJIaBJICHUC, KpucTajuin3anus, KUIICHHUC, BJIAXKHOCTbH BO3ayXa,
NOBBIIICHHUE JIABJICHUS T'a3a MPH €ro HArPeBaHHU B 3aKPBITOM COCYJE, CBS3b MEXIY
napaMeTpaMu COCTOSIHHMS Ta3a B M30IpoIeccax; JIEKTPU3aNus Tell, B3aUMOJCHCTBHE
3apsa0B

104 OnucelBaTh MEXaHWYECKOE JBIDKEHHE, HCIONB3ysS  (U3WYECKHEe  BEIMYHUHBIL:
KOOpJIMHATA, MyTh, TIEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CHIa, UMITYJIbC
Tela, KUHETUYeCKas OJHEeprus, IOTeHIMaJIbHAs JHEPrus, MeXaHWdeckas padora,
MEeXaHW4YeCcKasi MOIIHOCTh; TIPY OIMCaHUH MPAaBUIBHO TPAKTOBATh (PU3UUYECKUI CMBICT
WCIOJB3YEMbIX BEJIMYMH, HMX OO0O03HAYCHHs] W CJMHHUIBI, HAXOAUTh (HOPMYJIbI,
CBSI3BIBAIOIIHUE TAHHYIO (DU3UYCCKYIO BEJIUYHUHY C APYTUMHU BEIMYMHAMU

105 OnuceiBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOWMCTBA TEJI U TEMJIOBBLIC SABJICHUSA, UCIIOJIB3Yys
(bI/ISI/I‘IeCKI/Ie BCJIMYUHBL: 1aBJICHUE r'a3a, TEMIIEpaTypa, CpEAHAA KUHCTUUCCKAasA SOHEPTUA
Xa0THYECKOTO JBHMKEHHS MOJIEKYJ, CpEIHEKBAJpaTU4HAs CKOPOCTh MOJEKYI,
KOJINYECTBO TETUIOTHI, BHYTPEHHSISI dHEpPrus, padoTa rasa, Kod(PQGUIMEHT IOJIE3HOTO
JICCTBUS TEIJIOBOTO JIBUTATENS; IPHU ONMCAHWU MPABMIIBHO TPAKTOBATh (PUIMUECKHUIMA
CMBICJI UCIIONIb3YEMBIX BEJMYUH, UX O00O3HAUEHUsS] W €IWHHIBI, HAXOOUTH (HOPMYIIBL,
CBSI3BIBAOIIME AAHHYIO (PU3UUECKYIO BEIMYHHY C IPYTHMH BEJTMUYMHAM

10.6 OnuceIBaTh U3yYEHHBIC SJICKTPUUECKUE CBOMCTBA BELIECTBA U IEKTPUUECKUE SIBICHUS
(mpomeccel),  HMCIONB3YyS  (U3NYECKHE  BEIMYMHBL  DIIEKTPUYECKUH  3apsf,
AIEKTPUUECKOE TI0JIE, HAIPSHKEHHOCTH OIS, MOTEHITHAN, PA3HOCTh MMOTEHITHAIOB; TIPH
OTHMCAaHUU TMPABWILHO TPAKTOBATH (PU3UYECKHIA CMBICI HCIOIB3YEMBIX BEIHYHH, HX
0003HAYCHUS U €UHUIIBI; YKAa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (PH3UYECKYIO
BEITUYUHY C APYTHMH BEIIMUNHAMU

10.7 AHAJIU3UPOBATH (1)I/I3I/I‘{CCKI/IC MpOHCCChI U ABJICHHUA, UCTIOJIb3YS (1)I/IBI/ILICCKI/IC 3aKOHBbI U




MPUHLMIBL 3aKOH BcemupHoro tsaroreHus, I, II u IIl 3akonsr HeioToHa, 3akoH
COXpAHEHUS MEXAaHWYECKOH DSHEpPruu, 3aKOH COXpPAHEHUS UMIIYyJIbCa, HPHHIUI
CYNEpIO3ULUN CHJ, IPUHOUI DPABHONPABHS WHEPLUAIBHBIX CHCTEM OTCUETa;
MOJIEKYJIIPHO-KHHETHUECKYI0 TEOPHIO CTPOEHHs BEIECTBAa, ra30BbIE 3aKOHBI, CBS3b
cpelHell KHHETHYECKOHM SHEPTUU TEIUIOBOTO MABIDKCHUS MOJIEKYJ C aOCOJIOTHOM
TEMIIepaTypo, MEPBbIi 3aKOH TEPMOJMHAMHUKH; 3aKOH COXPAHEHMS 3JICKTPUYECKOTO
3apsina, 3akoH KynoHa; mpu 3TOM pas3nnyarh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €TO
MaTeMaTHYeCKOe BBIpaKEHUE U YCIOBHS (TPaHUIbl, 001aCTH) MIPUMEHUMOCTH

10.8

OOBSICHATP OCHOBHBIE NPHUHIIMIEI JEWCTBUS MAaIlWH, MPHOOPOB W TEXHUIECKHUX
YCTPOMCTB; pa3iin4aTh YCIIOBUS UX OE30MACHOTO WCIIOJIb30BaHUS B TIOBCEIHECBHOM
JKU3HU

10.9

BBIMONHATE AKCIEPUMEHTHI MO MCCIEJOBAHUIO (DPU3UUECKUX SIBICHHHA M TPOLIECCOB C
UCIIONIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX H3MEPEHHI; NpH 3TOM (OPMYIHPOBATH
mpoOiieMy (3amady) W TUIOTE3y Y4eOHOTO JKCIIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
MPENIOKEHHOTO 000PYI0BaHUSL, TPOBOAUTE OMNBIT U (POPMYIUPOBATH BBIBOIBI

10.10

OCyIIeCTBIATh MPSIMBIE W KOCBEHHBIE WU3MEPEHUs (PH3MYECKUX BEIMYWH; MPH 3TOM
BBIOMpAaTh ONTHUMANBHBIN CIOCOO W3MEPEHHS M HCIOJIb30BaTh W3BECTHBIC METOBI
OLIEHKH MOTPEIIHOCTEN U3MEPEHUI

10.11

HccnenoBath 3aBUCUMOCTH MEXAY (DU3NYECKHMHU BEIMYMHAMH C HCIOJIB30BAaHHEM
NPSAMBIX U3MEPEHUH; TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBAThH PE3yIbTATHI
MOJY4YEeHHON 3aBUCUMOCTH (PM3MUYECKHX BEJIMYMH B BHE TaOIuL U rpadukoB, AeiaTb
BBIBO/IBI 10 pE3yJIbTaTaM HUCCIIEIOBaHUA

10.12

Cobmronath mpaBuia 0€30MacHOro TPyAa HpU NMPOBEAECHHHM HCCIECIOBAHUM B paMKax
y4eOHOT0 IKCIEePUMEHTa, Y1eOHO-UCCIIEA0BATEIbCKON U MPOEKTHON JIESTETHbHOCTH C
WCTIOJIb30BaHUEM M3MEPHUTENBHBIX YCTPOHCTB U 1ab0paTopHOTO 000PYHOBaHHUS

10.13

Pemrate pacueTHble 3amauM ¢ SBHO 3aJaHHOW (M3UYECKOW MOJIENBIO, HCIOb3Ys
¢u3nyuecKkue 3aKOHBI W IPUHIMIBI, HA OCHOBE aHANW3a YCIOBHS 3a/la4d BBHIOMPATH
($u3NUeCcKyl0 MOJENb, BBIICIATh (hrU3MUecKre BEIMYUHBI U (OPMYJIbl, HEOOXOAUMBIE
JUIA €€ pelIeHHs, MPOBOAWTH pPacdyeThl W OLEHHMBATH PEATBHOCTH IOJIyYEHHOTO
3HA4YeHUs (PU3MYECKON BETHYMHEI

10.14

Pemarp kauecTBEHHBIE 3a/Ia4M: BHICTPAUBATh JIOTUYECKH HEITPOTUBOPEUYHBYIO IIEMIOUKY
paccyXJIeHUH ¢ OMOpOod Ha HW3ydeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH W (PU3NUYECCKHE
SIBIICHUS

10.15

Hcnonb3oBaTh TpW pelieHHH YYeOHBIX 3a7ad COBPEMEHHBbIC HH()OpMAIMOHHBIC
TEXHOJIOTMM [UIsl TIOMCKa, CTPYKTYpHUPOBaHUsS, HWHTEPHpPETAlMM W IPeICTaBICHUSA
yueOHOM ¥ HAyYHO-TIONMYJSpHOW HMH(OpMAlMK, TMOJYYEHHOH W3 Pa3IHYHBIX
WMCTOYHHUKOB; KPUTHYECKH aHAJIM3UPOBATDH MOTyJaeMyt0 HH(OPMAIHIO

10.16

[lpuBoguTh mNpUMEpPHI BKIAJa POCCUHCKUX M 33apYOCKHBIX YUYEHBIX-(PH3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYIKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHUH

10.17

Ucrnonp30BaTh TEOpETHUECKUE 3HAHWUSA MO (U3NKE B TIOBCEIHEBHOW JKU3HH IS
obOecrieyennsi 0€30MacHOCTH TpU OOpalieHnd ¢ TOpubopaMu W TEXHHYECKUMHU
YCTPOMCTBaMH, Ui COXPAaHEHHs 3J0POBbsS M COONIOJEHHS HOPM 3KOJIOTUYECKOTO
TOBEJICHUS B OKPYXaIollel cpeie

10.18

PaGorats B rpynmne € BBIIOJHCHUCM Pa3JIMYHBIX COLMUAJIBHBIX poneﬁ, MJIaHUPOBAThH




paboty

TPYNNBI, PalMOHAIBHO PACHpPENeNsaTh OOS3aHHOCTH U  IUTAHUPOBATh
JIeATEILHOCTh B HECTAHAAPTHBIX CUTYAIUsIX, aJ€KBAaTHO OIEHUBATH BKJIAJ KaXKJIOTO U3
YYaCTHUKOB TPYIIHI B PELICHHE PACCMAaTPUBAEMON ITPOOIIEMBI

ITpoBepsiembie 3emMeHThI conepskanus (10 kmacc)

Kon
pasaeina

Kon
[IPOBEPSIEMOT
0 DJIIEMEHTA

[IpoBepsiembIe 2IEMEHTHI COACPKAHUS

OU3UKA U METOAbI HAYUYHOI'O ITO3HAHUW A

11

®usnka - Hayka o mpupone. HaydHble MeTOIBI MO3HAHHUS OKPYIKAIOIIETO
mupa. Pomb skcnmepuMeHTa W TEOPHH B MpoIlecce MO3HAHUS MPUPOJBIL.
JKcIepuMeHT B pusuke

1.2

MopenupoBanue (U3NUECKUX SBICHUH U mpolieccoB. HayuHble THIOTESHI.
Ousnyeckre 3aKOHBI M TEOPUU. | paHWIBl MPUMEHHUMOCTH (HUIUUECKUX
3akoHOB. [IpuHiun coorBercTBuUs. Ponb u Mecto ¢usuku B GopMHUpOBAHUN
COBPEMEHHOW HAay4YHOM KapTUHBI MHpa, B NPAKTUUYECKOU NEATEIBHOCTH
Ionen

MEXAHUKA

2.1

KMHEMATUKA

211

Mexannyeckoe awxkeHHe. OTHOCHUTEIBHOCTh MEXaHMYECKOTO JBM)KEHUS.
Cucrema otcueta. Tpaekropus

212

[Tepemernienne, CKOpocTh (CpemHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTb) H
YCKOpEHHE MaTepHAlbHOW TOYKH, HMX TMPOCKIMA Ha OCH CHUCTEMBI
koopauHat. CIoKeHUe MEPEMEILICHUN U CI0KEHUE CKOPOCTEM

213

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPsIMONMHEHHOE aBmkeHue. I'paduku
3aBUCUMOCTH KOODJAHMHAT, CKOPOCTH, YCKOPEHHs, IyTH M HepeMeLIeHHs
MaTepUaIbHON TOYKH OT BpPEMEHHU

2.14

CBo0OoHOE TaieHne. Y CKOpeHHe CBOOOTHOTO TaACHHUS

2.15

KpuBonuneitHoe nBmxeHne. PaBHOMEpHOE JIBHKCHUE MAaTEPHATBHOM TOUKU
MO0 OKPY)XHOCTH. YTJOBas CKOPOCTb, JIMHEHHAas CKOpocTh. llepuoa u
gacToTa. [[eHTpOCTpEeMHTETbHOE YCKOPEHUE

216

Texauyeckue yCTpOﬁCTBaZ CIIUAOMETP, ABHKCHHUEC CHApsAAO0B, LCIHBIC U
PEMECHHBIC TIEpEaaIn

217

[IpakTuueckue paboTel. M3mMepeHne MrHOBEHHOM ckopocTH. MccnenoBanue
COOTHOUICHHS MEXIY MyTSIMHU, IPOHACHHBIMH TEJIOM 32 TOCIIEOBATENbHbIE
paBHBIE TIPOMEXKYTKM BPEMEHH IIpM PAaBHOYCKOPEHHOM JABIKEHUH C
Ha4aJIbHOW CKOpOCTBIO, paBHOW Hymto. V3ydeHune nBHXKEHHs IIapuka B
BSI3KOH JXUAKOCTH. M3ydeHue MBUKEHUs Tela, OpPOIIEHHOTO TOPH30HTAIBHO

2.2

JNHAMUKA

221

[Ipuauun  otHocutensHocTH ['anmmnes.  Ilepssiii  3akoH  HproToHa.




I/IHepL[I/IaJ'H:HBIC CHUCTCMBI OTCUCTA

2.2.2 Macca tena. Cuina. [IpyHIUIT CYTIEPIIO3UIIUT CHIT

2.2.3 Bropoii 3akoH HproToHa a1 MaTrepHaibHOW TOYKH B HHEPLUHAIBHOR
cucrteme otcuera (MCO). Tperuit 3akon HproToHa I MaTepHaTbHBIX
TOYEK

2.2.4 3akoH BcemupHoro TtsaroreHus. Cuia Tsokectd. IlepBas kKocMmdeckast
ckopocTh. Bec Tena

225 Cuna ynpyroctu. 3akoH ['yka

2.2.6 Cuna tpenus. Cyxoe tpenne. Cuiia TpeHHS CKOJBXKCHUS U CHIA TPCHUS
rokost. Koaddurmment tperns. Cura COPOTHBIICHHS TIPH TBIKCHHUU TeJla B
KHUJIKOCTH HJTH ra3e

227 [loctynarensHOE U BpamareIbHOE ABIKEHUE aOCOTIOTHO TBEPIOTO TEa

2.2.8 MoOMEHT Ccuibl OTHOCHTENBHO OCH BpaimieHus. [lnedo cumbl. YcmoBus
paBHOBecus TBephoro tena B MCO

229 TexHudeckue yCTpOWCTBA: MOMIIMITHUKH, JBIKEHHE MCKYCCTBEHHBIX
CILyTHHKOB

2.2.10 [Ipaktnaeckne pabotel. M3ydeHwe nBWKEeHHS Opycka 10 HAKIOHHON
IUIOCKOCTH TOJ ACHCTBHEM HECKOJbKHX cuil. MccrnenoBaHne 3aBUCUMOCTH
CHJI YIIPYTOCTH, BO3HUKAIOMIUX B IeOpMHUPYEMON NPYKUHE U PE3HHOBOM
oOpasue, OT BeanuuHbl uX Jedopmanuu. McciaenoBanue —ycnoBuit
paBHOBECHS TBEPAOTO TENA, UMEIOIIEr0 OCh BPAILICHUS

2.3 3AKOHbBI COXPAHEHU S B MEXAHUKE

231 NMnynsc MaTepUaIbHOM TOUYKH, CUCTEMBI MaTEPUANIBHBIX TOYEK. VIMITynbe
CHJIBI M U3MEHEHHE UMITyJIbCa Tela

2.3.2 3axoH coxpanenus ummynbca B UCO. PeakTuBHOE NBHXKEHHE

2.3.3 PaGora cuier

2.3.4 MOLIHOCTH CHIBI

2.35 Kunetuueckass sHepruss MaTepHalbHOM TOYKH. TeopeMa O KHHETHYECKOMN
SHEPTUHU

2.3.6 [lorennmanpHas SHEprHsl. IorennmanbHas SHEPTHs yOpyTo
neQopMUpOBaHHOW MpyXuHBI. [loTeHnmManbHas 3HEpPrusi Telda BOIU3U
MTOBEPXHOCTH 3eMIIH

2.3.7 [loreHnmanpHple ¥ HENMOTeHHMAdbHblEe  cHibl.  CBs3b  PabOTHI
HETIOTCHIMABHBIX CHJI ¢ M3MEHEHHEM MEXaHWYEeCKOW JHEPTUH CUCTEMBI
TeJl. 3aKOH COXPaHEHUS] MEXaHUYECKOW SHEPTUH

2.3.8 Yrupyrue u Heynpyrue CTONKHOBEHUS

2.3.9 TexHnueckue ycTpoicTBa: JBUKEHHE PAKET, BOAOMET, KOIeEp, NPYKUHHBINA

IIHUCTOJICT




2.3.10

[MpakTudeckue paboThl. M3yueHue CBSI3M CKOPOCTEH TeN MPH HEYIPYyroMm
ynape. VccnenoBanue CBsi3U pabOTHI CHUJIBI C M3MCHEHHUEM MEXaHUYECKOM
SHEPTHUH Tela

3 MOJIEKYJIAAPHAS ©U3UKA U TEPMOAMHAMUKA
3.1 OCHOBBI MOJIEKYJIAPHO-KUHETUYECKOU TEOPUUA

3.1.1 OCHOBHBIE TTOJIOKEHUST MOJIEKYJISIPHO-KHHETUIECKOW TeopHH. bpoyHOBCKOe
nemwkenne. dudp¢ysusa. Xapaktep ABMKECHUS M B3aMMOJCHCTBUS YaCTHIL
BeIIeCTBa

3.1.2 Mogenu cTpoeHus Ta30B, KHUIKOCTEH U TBEPABIX Tel U 00bICHEHNE CBOICTB
BEIIECTBa HAa OCHOBE 3TUX MOJETeH

3.1.3 Macca monekyin. Konmuectso BemectBa. [loctosiHHas ABoranpo

3.1.4 TenmoBoe paBHOBecue. Temmeparypa u ee nusmepernne. [llkara Temmnepatyp
Ienscus

3.1.5 Mopnenr wupeamsHOro Ta3a. (OCHOBHOE ypaBHEHHE  MOIEKYISPHO-
KHHETHYECKOH TEOPHH UACAIBHOTO Ta3a

3.1.6 AOcomtoTHast TemrepaTrypa Kak Mepa CpelHel KHHETHYeCKOW SHEpTrHuu
TETIOBOTO IBMKEHUsI YacTull rasa. [lkana remneparyp KenbBruna

3.1.7 VYpasuenne Knaneiipona - MennaeneeBa. 3akoH JlanpToHa

3.1.8 l'a3oBeie 3akoHbl. M3ompoueccsl B HACANBHOM Ta3e C IOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA: M30TEpMa, H30X0pa, n3o00apa

3.1.9 TexHUYeCKue yCTPONCTBA: TEPMOMETP, DapoMeTp

3.1.10 [pakTtudeckue paboThl. M3mepeHre Macchl BO3yXa B KJIACCHON KOMHAaTe.
UccnepoBanne  3aBUCUMOCTH ~ MEXKIy  [apaMeTpaMH  COCTOSIHHSA
Pa3pex’eHHOro rasa

3.2 OCHOBbBI TEPMOJIMHAMUKHA

3.21 TepmoguHaMuyeckas cucreMa. BHYTpEHHSS 3HEPTrUs TEPMOAMHAMUYECKOU
CHCTEMBI M CLIOCOOBI €€ U3MEHEHUS

3.2.2 KommdecTBo TemnoTel u paboTta. BHYTpeHHsss 3HEprusi OJIHOATOMHOTO
UAEaTbHOTO Ta3a

3.2.3 Buapl Temmomepenaum:  TEIUIONPOBOTHOCTH, KOHBEKIHSI, H3TydeHUE.
TemnoemkocTs Tena. VYjaenbHas TEIUIOEMKOCTh — BemlecTBa. Pacuer
KOJIMYECTBA TEIUIOTHI MIPU TeIuIoTepeiaie

3.24 IlepBblii  3aKkOoH  TepMOAMHAMUKH. lIpuMeHeHMEe TEpBOro  3aKoHA
TEPMOJIMHAMUKN K H3oImporieccaM. ['padudeckas wHTEprperanus padoThl
rasa

3.2.5 TennoBble  MamiuHbl.  [IpuHIUIBI ~ JEWCTBUSA  TEIUIOBBIX  MAllIMH.

[IpeobpaszoBaHus 3HEPTUH B TEILIOBBIX MaliiHax. KoadduimeHT moyie3Horo
neiicrust (nanee - KI1J1) Termosoii mammnset. [ukn Kapao u ero KI1J]




3.2.6

Bropoii 3akon TepmoanHamuku. HeoOpaTHMOCTh HpoLECCOB B MPHPOE.
TemoBeie ABUTATENN. DKOIOTUYECKUE MTPOOIEMBI TEINIOIHEPTETHKU

3.2.7 TexHuueckre yCTpOWCTBa: IBUraTelb BHYTPEHHETO CropaHus, OBITOBOU
XOJIOAWIBHUK, KOHAULIMOHED

3.2.8 [Ipaktuueckue pabotel. M3Mepenne yaensHON TEIIOEMKOCTH

3.3 ATPET'ATHBIE COCTOSAHUA BEHLIECTBA. ®A30BBIE ITEPEXO/IbI

3.3.1 [TapooOpa3oBanre U KOHAEHcalusA. lcmapeHue u KuIleHHE. Y zeabHas
TEeIIOTa TapooOpa3oBaHUs. 3aBHCUMOCTH TEMIIEPATyphl KHUIIEHHS OT
JaBIICHUS

3.3.2 AOCOITIOTHAS U OTHOCHUTENBHAS BIKHOCTh BO3yXa. HachimeHHbIi map

3.3.3 Tsepmoe Teno. Kpucrammmaeckne u amopdHbie TeIa. AHU30TPOIHS CBOHCTB
kpuctamwios. XKunkue kpuctamisl. CoBpeMEHHbBIE MaTepHaIIbI

3.34 [lnaBmeHne w  KpuUCTaNIM3alWsA. YJeNbHas TeIIOTa  IUIABJICHUS.
Cybnmumanus

3.3.5 YpaBHEHHE TETIIOBOTO OajlaHca

3.3.6 TexHudeckue ycTpOWCTBA: TUTPOMETP M TCHUXPOMETpP, KaJOpHUMETD,
TEXHOJIOTHH TIONly4eHHs COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE
HaHOMAaTEPHAJIOB, 1 HAHOTEXHOJIOTUH

3.3.7 [IpakTudeckne padotel. 3MepeHne BIaKHOCTH BO3/IyXa

4 OJIEKTPOANUHAMUKA
4.1 SJIEKTPOCTATUKA

411 OnekTpu3anusa Ten. ONEKTpUYecKuil 3apan. JlBa BHOa 3IEKTPHUECKUX
3apsIoB

41.2 [IpoBogHUKY, TUINEKTPUKH U TIOTYITPOBOHUKH

413 3aKOH COXPAaHEHUs dIIEKTPHUECKOTO 3apsaaa

414 B3anmogeiicTeue 3apsaoB. 3akoH Kynona

415 Onekrpuueckoe nose. HanpspkeHHOCTh 3eKkTpuueckoro mnons. IlpuHuoun
cyrneprno3uiuy. JINHUM HAPsHKEHHOCTH AJIEKTPUIECKOTO OIS

4.1.6 PaGora cmnm  anekTpocratmueckoro mons. [lorenmuman.  PasHocTh
MOTEHIIHAIOB

4.1.7 [IpoBOOHMKM W [WAIEKTPUKHM B IIOCTOSIHHOM DJIEKTPUYECKOM IOJIE.
JudnekTpuueckast IPOHUIIAEMOCTh

4138 OnexrpoemMkocTh. KoHneHcaTop. D1eKTpoeMKOCTh IIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsLKeHHOT0 KOHASHCaTopa

419 TexHnueckue yCTpoiicTBa: IEKTPOCKOTII, 3JIEKTPOMETD,

JNEKTPOCTATHYECKAs 3aIUTa, 3a3eMJICHHE ICKTPOIPHOOPOB, KOHAECHCATOD,
KCEpOKC, CTPYHHBII PUHTEP




4.1.10 [IpakTuueckue pabotel. M3Mepenne 3meKTpoeMKOCTH KOHAEHCaTOpa
4.2 [NOCTOAHHBIN SJIEKTPUYECKHU TOK. TOKHN B PA3JIMYHBIX CPEJJAX

421 VYcnoBus cymecTBOBaHMS MOCTOSHHOTO JIEKTPUYECKOro TOKa. VCTOYHUKH
Toka. Cuia Toka. [locTosHHBII TOK

4.2.2 Hanpsokenue. 3akon Oma Jyis y4acTKa menu

4.2.3 ONEeKTpUYECKOE COTIPOTUBIICHUE. Y IENBHOE CONPOTHBICHUE BELLIECTBA

4.2.4 [ocnenoBarensHOE, NapaieNbHOE, CMEIIAHHOE COSMHEHNE TPOBOAHUKOB

425 PaGora anextpudeckoro Toka. 3akoH [xoyns - Jlenna

4.2.6 MOIIHOCTh ANEKTPUUECKOTO TOKA

427 anekTponBwKymas cwia (mamee - 3C) u BHyTpeHHEEe CONPOTHUBICHUE
HUCTOYHMKA TOKa. 3akoH Oma ISl MONHON (3aMKHYTOM) SJCKTPUUECKOM
uenu. KopoTkoe 3amMbikaHue

4.2.8 OnekTpoHHass  MPOBOAMMOCTH  TBEPABIX  METAIJIOB.  3aBHUCHMOCTD
COIIPOTHBIICHUSI METAIJIOB OT TeMiepaTypsl. CBEpXIPOBOAUMOCTb

429 OnekTpuyeckuil Tok B Bakyyme. CBOHCTBA 3JIEKTPOHHBIX ITyYKOB

4.2.10 HonynpoBoguuku.  CoOCTBeHHass W  NPHUMECHas  NPOBOJAMMOCTH
nonynpoBogHukoB. CBoiictBa p-n  mepexoaa. [lomympoBOJHHKOBBIC
IpHOOPEI

4211 DIEeKTPUIECKUN TOK B DIJIEKTPOJUTAX. DJIEKTPOIUTHUSCKAS TUCCOIIMAIIHS.
OneKTponn3

4.2.12 Onektpuyeckuil Tok B razax. CaMOCTOSTEIbHBIH W HECAMOCTOATEIHHBIIN
pa3pan. PaznuunHble TUIIBI caMOCTOATENIBHOTO paspsina. Moinus. [lna3sma

4.2.13 TexHuueckre ycTpOHCTBa: aMIEpMETP, BOJBTMETP, PEOCTaT, WCTOYHUKU
TOKa, 3JIEKTPOHATrpeBaTeNbHbIE TPUOOPHI, 3JIEKTPOOCBETUTEIbHbIE IPUOOPHL,
TEPMOMETP  COINPOTHBJICHUS, BAaKYyMHBIH  JHON, TEPMUCTOPHI H
(hoTOpE3UCTOPBI, TTOITYTPOBOIHUKOBEIH MO/, TaTbBaHUKA

4.2.14 [paktruueckue pabotel. M3ydeHne cMeNIaHHOTO COeTMHEHUS] PE3UCTOPOB.
Uzmepenne DJIC HCTOYHHMKA TOKA M €r0 BHYTPEHHETO CONPOTUBIICHHS.
Habnronenue snextponusa

[IpoBepsieMmbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHSI OCHOBHOM
obpazoBarenbHOU nporpammel (11 kmacc)

Kon [TpoBepsieMble IpeIMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOMN 00pa3oBaTebHON
MIPOBEPSEMOT0 MIPOTrpaMMBbI CPEAHEro 001Iero 00pa3oBaHus
pesyibTaTta
111 JemoHcTpupoBaTh Ha TNpUMEpPax polb H MecTo (UMK B (HOpPMHUPOBAHUH

COBPEMEHHOM HAy4YHOM KapTUHBl MHUpa, B PA3BUTUH COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B TPAKTUYECKOW JEATEIbHOCTH JIIOJIEH, LEJIOCTHOCTh W €IUHCTBO




¢$u3nuecKoi KapTUHBI MUpPa

11.2

Y4uThIBaTh TPaHUIBl NPUMEHEHHS H3YYEHHBIX (PU3MUYECKHX MOJENeil: TOYeUyHbIH
UIEKTPUUECKUN 3apsaf, sSAepHas MOJeNb aroMa, HyKJIOHHAas MOJAEIb aTOMHOIO sjapa
NpY pelIeHun (PU3NIECKUX 3a1a4

11.3

Pacnio3naBath Qusuveckue sBiacHUs (ITPOIECCH) U OOBSICHATH UX Ha OCHOBE 3aKOHOB
NEKTPOJMHAMHUKA W KBAHTOBOW (PU3UKHU: SJIEKTPUYECKAsl MPOBOJUMOCTh, TEIUIOBOE,
CBETOBOE, XWMHUYECKOE, MAarHUTHOE JCHCTBHUS TOKA, B3aMMOJICHCTBUE MAarHHTOB,
AJIEKTPOMArHUTHAS WHAYKIHUS, JCHCTBUE MarHUTHOTO TOJIS HAa TPOBOJHUK C TOKOM U
NBUKYIIMIACS 3apsiji, 3JCKTPOMArHUTHBIC KOJICOAHWUS H BOJHBI, MPSIMOJIMHEHHOE
pacrpocTpaHeHue cBeTa, OTpakeHHWe, MpejomiieHHe, UHTepdepeHus, TUPpaKkus u
TTOJISIpU3aIiis CBeTa, MUCIIepcHs cBera, (oroamekrpudeckuil dpdext (hoTodrddexr),
CBETOBOC [IaBJICHHWE, BO3HUKHOBCHHE JIMHEHYATOTO CIICKTpa aroMa BOJOPOJA,
€CTEeCTBCHHAS 1 UCKYCCTBCHHAS PaJIMOAKTUBHOCTD

114

OnuceiBaTh  HM3YYCHHBIE CBOMCTBa  BellecTBa  (DJIICKTPUYECKHUE, MAarHUTHBIC,
ONTHYECKHUE, DIEKTPHUECKYIO MPOBOJUMOCTE PA3IUYHBIX CPEl) W JJIEKTPOMArHUTHBIE
SABIIEHUS (TIPOIECCHI), UCTIONB3Ys (PU3NIECKIE BEITHMINHBI: dIIEKTPUUECKUHN 3aps, CHIIa
TOKa, DJEKTPUYECKOE HAMNPSDKCHHE, SJICKTPUYECKOE COMPOTHBICHHE, Pa3HOCTh
noteHiuanos, DJ]C, pabota Toka, MHIYKIUSI MarHUTHOTO TOJs, CHiia AMIiepa, Cuia
JlopeHna, HHIYKTUBHOCTh KATYIIKH, SHEPTUS SJIEKTPUIECKOTO ¥ MArHUTHOTO TIOJIEH,
MEepPHOJ M 4YacToTa KoJicOaHWH B KoJieOATEIbHOM KOHTYpPE, 3apsj W Chjia TOKa B
MPOIIECCe TAPMOHUYCCKHUX 3JICKTPOMArHUTHBIX KOJieOaHMM, (POKYCHOE PacCTOSHUE U
ONTHYECKas] CHJIa JTUH3BL, PU ONHCAHUM TPAaBUIHHO TPAKTOBATH (DU3MUECKUN CMBICIT
WCTIONB3YEMBIX BEIIMYMH, WX O0O3HAYEHWS M eIWHUIIBI;, YKa3blBaTh (HOPMYIIHL,
CBSI3BIBAIONIHUE TAHHYIO (PU3UYCCKYIO BEIUYHMHY C APYTUMHU BEIMYMHAMU

115

OnwuceiBaTh M3y4YCHHBIE KBAaHTOBBIEC SIBJICHUS M IIPOLECCHI, MCIONIB3Ys (pu3ndeckue
BEJIMYUHBL: CKOPOCTb 3JIEKTPOMATHUTHBIX BOJH, JUIMHA BOJIHBI M YacTOTa CBETA,
SHEPrusl ¥ UMIYJbC (OTOHA, IEPHO/ NOTYpaclaia, SHEPTrys CBSI3M aTOMHBIX siIep; PU
ONMCAaHWU MPAaBUIBHO TPAKTOBAaTh (PU3MUYECKUH CMBICI HCHONB3YEMbIX BEIMYHH, UX
0003HaYeHUsI ¥ eIMHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIONINE JAHHYIO (BU3UUECKYIO
BEJIMYMHY C IPYTMMH BEJTMYUHAMH, BEIYUCIISATH 3HaYeHUE (PU3MYECKOI BETHYMHBI

11.6

AHanmu3upoBath GU3NYECKHE TPOILIECCH U SIBICHHS, UCTIONB3Ys (pU3HYecKre 3aKOHBI U
NpUHIMIGE: 3ak0H OMa, 3aKOHBI MOCJIEOBATENFHOTO M MapalieIbHOTO COSJINHEHUS
NPOBOJHHUKOB, 3aKoH JIkoynst - JleHIa, 3aKOH JIEKTPOMAarHUTHOW HMHIYKIWH, 3aKOH
NPSIMOJIMHEHHOTO PaclpOCTPaHEHUs] CBETa, 3aKOHBl OTPAXXCHUS CBETa, 3aKOHBI
MPEJIOMIICHHs CBETa, ypaBHeHUe ODWHIITEHHA s GoToddPeKTa, 3aKOH COXPaHEHUs
DHEPIHHU, 3aKOH COXPAaHEHUsS MUMITYJbCa, 3aKOH COXPAaHEHHUS AIICKTPUUYECKOTo 3apsja,
3aKOH COXpaHEHHs MAacCOBOTO 4YHCia, HOCTynaThl bopa, 3aKOH pPagHoOakTHBHOTO
pacmaga; TpU  OTOM  pas3iuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCcKOe BhIpaKEHUE U YCIIOBUS (TPaHUIBI, 001aCTH) IPUMEHUMOCTH

11.7

OmnpenensiTe HanpaBJIeHNE BEKTOPA HHAYKIIMA MarHUTHOTO TTOJIS MTPOBOJHHUKA C TOKOM,
cunbl Amniepa u cuinsl JlopeHia

11.8

CTpouTh W ONUCHIBATH H300pakeHHE, CO3/1aBaeMOE IUIOCKHM 3€pKajioM, TOHKOW
JIMH30U

11.9

BEIMONHATH AKCTIEPUMEHTHI 110 MCCIIEOBAHUIO (DU3UUECKUX SIBIICHHH M TPOILIECCOB C
WCTIOJIb30BaHUEM TMPSIMBIX W KOCBEHHBIX HW3MEPEHMIi; NpPH 3TOM (OPMYIHUPOBAThH
npobieMy (3amady) W TUNOTE3y Y4eOHOro SKCIEpPUMEHTa, COOMpaTh YCTAHOBKY W3
HPEIOKEHHOT0 000pYAOBaHNUS, IPOBOIUTE ONBIT U (YOPMYIUPOBATH BBIBOIBI




11.10

OCyIIECTBIIATh MPSMBbIE U KOCBCHHBIC U3MEPECHUS (PU3UYCCKHUX BEIMYWH; MPU 3TOM
BEIOMpAaTh ONTHUMANBHBIN CIOCOO W3MEPEHUS M HUCHOJIb30BaTh W3BECTHBIC METOJBI
OIICHKH MOTPEIIHOCTENH U3MEPEHUN

1111

UccnenoBath 3aBUCUMOCTH  (DM3MUYECKUX BEJIMYMH C HCIOJIB30BAHUEM MPSMBIX
W3MEPEeHMIA; TPHU D3TOM KOHCTPYHPOBATh YCTAHOBKY, (HUKCHPOBATH pE3yIbTAaTHI
MOJTy4YEHHON 3aBUCUMOCTU (DM3UYCCKUX BEIUYMH B BUAC TAOJUI[ U TPadUKOB, JCIaTh
BBIBOJIBI IO pe3yabTaTaM HCCIICOBAHUS

11.12

CoOimoiaTh mpaBmiia 0€30MacHOrO TPyJAa MPU MPOBEICHUU HMCCICIOBAHUA B paMKax
y4e0HOT0 IKCIEPUMEHTa, YU4COHO-HCCICIOBATEILCKOM U MPOCKTHON JEATEIBHOCTH C
WCTIIOJb30BaHIEM N3MEPHUTEIHHBIX YCTPOMCTB 1 JIADOPATOPHOTO 000PYIOBaHHUS

11.13

Pemrate pacueTHble 3amauM ¢ SBHO 3aJaHHOW (M3MYECKOW MOJENBIO, HCIOJb3Ys
¢m3udyeckne 3aKOHBI W NPUHIUIBL, Ha OCHOBE aHAJIM3a YCIOBHS 3a/adud BBIOMPATH
(pU3UYECKYI0 MOJIENb, BEICHATh (PU3MUECKHe BENWYWHBI U (HOPMYIBI, HEOOXOAUMEBIE
g €€ pPeUICHUsA, IHPOBOAMTL PACUYCTbl W OHLCHHMBATHL PCAJIBHOCTbL ITOJYYCHHOTO
3HAYCHHS (PU3NICCKON BETHMINHBI

11.14

Pemarp kauecTBEHHBIE 3a/1a4M: BBICTPAWBATh JIOTHUECKH HEMPOTUBOPEUHUBYIO LIEIOYKY
paccyXKIeHuil ¢ Omopoil Ha W3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (U3UUECKHUE
SIBJICHUS

11.15

Hcnonp3oBaTh 0pU pelleHUH YYeOHBIX 3a7ad COBPEMEHHbIE HH()OpMalOHHBIC
TEXHOJOTMHM Ul TIOMCKa, CTPYKTYpPHPOBaHWS, HWHTEPIPETAMM W IPENCTaBICHUS
yueOHOM ¥ HAYYHO-TIONMYJSpHOW HMH(OpMAlMK, TMOJYYEHHOH W3 Pa3IHYHBIX
WCTOYHUKOB; KpUTUYECKH aHATM3UPOBATH MTOTy4aeMyr0 HHPOPMAITUIO

11.16

OOBSICHATh TPHUHIUIBI JEHCTBUS MAaIlllMH, NPUOOPOB M TEXHHYECKHX YCTPOMCTB;
pazinyaTh YCIOBUS UX O€30M1aCHOTO NCIIOIB30BaHMS B TOBCEIHEBHOM KU3HU

11.17

[lpuBoaUTh TNpPUMEPHI BKIaJa POCCUHUCKUX M 3apYOCIKHBIX YUCHBIX-(DU3UKOB B
pa3BUTUE HAYKH, B OOBSICHEHHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TCXHUKU
M TEXHOJIOTUN

11.18

Hcnonp3oBaTh TEOpETHUUECKHE 3HAHMS IO (HU3MKE B IOBCEJAHEBHON JKU3HU IS
obecrieueHns: 0€30MaCHOCTH TP OOpalleHnd ¢ TpudopaMu W TEXHHYECKUMHU
YCTPOMCTBAMH, JJIsi COXPAHCHHS 3JI0POBbS M COOJIIOJACHMS HOPM 3KOJOTHYECKOTO
TOBEJICHUS B OKPYXaIOIlIeH cpeie

11.19

PaboTate B rpymnme ¢ BBIIONHEHHEM Pa3IMYHBIX COLUAIBHBIX POJIeH, MIaHUPOBATH
paboTy Tpymmbl, paMOHANBHO pAcCHpeneniaTh OOS3aHHOCTHM W  IUIAHHPOBATh
JIEATENIBHOCTD B HECTAHJIAPTHBIX CUTYallUsX, aI€KBaTHO OLICHWBATh BKJIAJ KaKJOrO U3
YYaCTHUKOB T'PYIIIHI B PELICHUE pacCMaTpruBaeMoi IpoOIeMbl

[IpoBepsiembie aemMeHThI conepskanust (11 kmacc)

Kon
pasmena

MIpOBEPSIEMOT
0 JJIEMEHTA

Kon [IpoBepsiemMbIe IEMEHTHI COAECPKAHUS

DJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE IIOJIE. SJIEKTPOMAT'HUTHAS MHAYKIWA
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IlocTossHHBIC MArHHUTHI. BSaHMOHeﬁCTBHC INOCTOSAHHBIX MAarHuTOB

43.2 MarnutHoe nosue. Bekrop MarHuTHOM MHAYKUUH. [IpuHIMDO cynepno3unuu.
Jluauy MarHUTHOM MHAYKUMHU. KapTrHa IMHMA MarHUTHOM MHIyKIIUH OIS
MOCTOSIHHBIX MarHUTOB

4.3.3 MarnutHoe moje MPOBOJHHKA ¢ TOKOM. KapTwHa JMHUWI MO AJMHHOTO
MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOAHUKA, KATYIIKH C
tokoM. OmbIT DpcTena. B3anMoaeicTBIE MPOBOTHUKOB C TOKOM

4.3.4 Cuna AMriepa, ee MOAYNb U HalpaBJiIeHHE

435 Cuna JlopeHna, ee MOAylb W HampaBieHHE. J[BMKEHHE 3apsHKEHHOU
YacTHUIlbl B OHOPOAHOM MarHuTHOM ToJie. Paborta cunsl Jlopenna

4.3.6 SIBreHMEe ANIEKTPOMAarHUTHON HHAYKIIUH

4.3.7 [ToTok BekTOpa MarHUTHOW MHIYKITUN

4.3.8 O/1C naaykuu. 3aK0H AMEKTPOMAarHUTHON nHAYKnu Dapazest

439 Buxpepoe anextpuueckoe mosie. OJIC  HMHAYKIMM B TPOBOJHUKE,
JBIDKYILIEMCS IOCTYIATENbHO B OJHOPOJAHOM MarHUTHOM IIOJIE

4.3.10 [IpaBuno Jlenma

4.3.11 HNunykTtuBHOCTE. SIBNeHue camonHaykiuu. JJ]C caMouHIyKIuu

4.3.12 DHeprus MarHUTHOTO TIOJIST KATYIIIKH C TOKOM

4.3.13 DIEeKTPOMArHUTHOE TOJIe

4.3.14 TexHudeckue yCTpOMCTBA: TIOCTOSHHBIE MArHUTHI, 3JIEKTPOMArHUTHI,
AJIEKTPO/IBUTATENb, YCKOPHUTENW 3JIEMEHTAPHBIX YAaCTHI, WHAYKIHMOHHAS
neyvpb

4.3.15 [IpakTudeckne paboThl. M3ydeHre MarHUTHOTO TOJS KATYIIKH C TOKOM.
HccnenoBanne OeWCTBUSL MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.
UccnenoBanue siBIEHUS dIIEKTPOMAarHUTHON WHIYKIH

5 KOJIEBFAHMA 1 BOJIHBI
51 MEXAHUWYECKHUE N 3JIEKTPOMAT'HUTHBIE KOJIEBAHUA

511 Konebarenbnass cucrema. CBoOoaHble KoseOaHus. [apMoHMueckue
konebanus. [lepuon, yacrora, ammiuTyaa u ¢asza koneOaH

51.2 [Ipy>xnHHBIA MasTHUK. MaTeMaTHYeCKUI MasTHUK

5.1.3 VYpaBHeHHE rapMOHHYECKHX KoJieOaHuii. KunemMaTnueckoe 1 TUHAMHUYECKOE
OTHMCaHuE KOJIEOATETHHOTO IBHKEHUS

5.14 [IpeBpamienrie SHEpPruM TpU TapPMOHMYECKHX KoneOaHusax. CBsi3b
AMIUTUTYIBI KOJICOAHWI MCXOJHOW BEMYMHBI C aMILUTUTYAaMHU KoJeOaHHuH
€€ CKOpOCTH M YCKOPEHHS

5.1.5 Konebatenbupiit kKoHTYp. CBOOOIHBIC JIICKTPOMArHWTHBIE KOJICOaHHUS B

nacaJlbHOM KoJIe0aTeILHOM KOHTYpC. Amnagorus MCKAY MCXaHUYCCKUMU U




QJICKTPOMAriHUTHBIMHA KOJIeOaHHSIMU. <I>0pMyJ1a Tomcona

5.1.6 3aK0H COXpaHEHUS YHEPTUH B HICATHHOM K0JIeOaTeTbHOM KOHTYpE

5.1.7 Breinyxaennpie MexaHndeckne koneOanus. Pesonanc. PezonancHas kpuBasi.
BrIHy)XI€HHBIE JIEKTPOMAarHUTHbIE KOJIEOAaHNUsI.

5.1.8 [lepemennsriit Tok. CHHYCOUJAIBHBIN ITEPEMEHHBIA TOK.

519 MoUHOCTh MEPEMEHHOTO TOKa. AMIUIMTYJHOE M JCHCTBYIOIIEE 3HAuCHHE
CHJIBI TOKA M HAIPSDKEHUS

5.1.10 Tpancdopmatop. [IponsBoacTso, nepeaada U noTpedIeHHE MEKTPUUECKON
SHEpPruu. OKOJOTMYECKHE PUCKHM IPU IPOU3BOACTBE 3JICKTPHUUECKOU
sHepruu. KynbTypa HCHIONB30BaHUS 3IEKTPOIHEPIMH B IIOBCEJHEBHON
KU3HH

5.1.11 TexHndeckue ycTpoicTBa: cericMorpad, 3MeKTpudecKnil 3BOHOK, JIMHUHU
3NeKTponepeaay

5.1.12 [IpakTndeckne paboTel. lccnemoBaHWe 3aBHCHMOCTH TEPUOJA MaJbIX
KoJe0aHu# rpy3a Ha HUTH OT JJIMHBI HUTH M Macchl rpys3a. MccienoBanue
MEPEMEHHOT0 TOKa B IENH M3 IOCIENOBATEIBHO  COCAMHEHHBIX
KOHJZIEHCATOpa, KaTYIIKH U Pe3UCTOopa

52 MEXAHUWYECKUE U 9JIEKTPOMATI'HUTHBIE BOJIHBI

521 Mexanudeckue BOJHBI, yCiIOBHs pacmnpocTpanenus. llepuoa. CxkopocTh
pacnpocTpaHeHus U AJIUHA BOJIHbL. [lonepeunsie 1 MpoaoibHbIE BOIHBI

522 Wntepdepennus u qudpaxius MEXaHHYECKUX BOJIH

5.2.3 3Byk. CkopocTh 3ByKa. I poMKocTh 3ByKa. Bricota ToHa. TemOp 3Byka

5.24 DJIeKTPOMarHUTHBIE BOJIHBL. Y CJIOBUS U3JIyUYEHHS JIEKTPOMArHUTHBIX BOJIH.
Bsaumnuas opuentanust BektopoB E, B u U B syekTpoMarHuTHO# BOJIHE B
BaKyyMe

5.25 CBoifcTBa  DJEKTPOMAarHUTHBIX  BOJH:  OTPaXEHHE,  MPEIOMIICHHE,
nonsipuzanyst, audpaxums, naTepdeperips. CKOpocTh 3IEKTPOMArHUTHBIX
BOJIH

5.2.6 [IIkana 3JIeKTpOMarHUTHBIX BOJIH. [IpMMEeHEHNE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY

5.2.7 ITpununet paauocBs3u " TEJIEBUICHUS. Paanomnoxkarus.
DJIEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYIKAIOLIEeH Cpebl

5238 TexHnueckre YCTpOWCTBA: MY3bIKAIBHBIE MHCTPYMEHTHI, yIbTPa3ByKOBas
OUarHOCTHKA B TEXHUKE W MEIHUIWHE, pajiap, paJHoNpUEeMHHUK, TEIEBH30D,
anTeHHa, Tenedon, CBU-neun

53 OIITUKA
53.1 IIpsimoninHETHOE pacpocTpaHEeHHE CBETA B OJHOPOHOM cpene. JIyu cBera
5.3.2 OtpakeHne cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n3o0paxeHuit B




TJIOCKOM 3CpKajic

5.3.3 [Ipemominenue cBera. 3aKOHBI IPEIOMJICHHS CBeTa. AOCOIIOTHBII
MoKa3arteib MPeIoMIICHHS
534 ITonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroia MoiIHOro BHyTPEHHETO
OTpayKeHHUs
5.35 Hucnepcus ceeta. CIOXKHBIA cocTaB 6emoro cBeTa. et
5.3.6 CoOuparore W pacceWBaromue JHH3bL. ToHkas JsmH3a. DokycHoe
pacCTOsSTHUE W ONTHYCCKas CHjla TOHKOH JMH3BL. [locTpoeHne n300pakeHni
B COOHMpalomMX M pacceMBalomuX JuH3ax. PopMmyna TOHKOW JIMH3BL
VYBenuuenue, 1aBaeMoe JTUH30H
5.3.7 [Ipenenb pUMEHUMOCTH T€OMETPHUUESCKONU ONTHKHU
5.3.8 WnTepdepenmms ceera. KorepeHTHbIE UCTOYHHUKH. Y CIIOBUS HAOIIOICHUS
MaKCUMyMOB W MHHHMYMOB B HHTCpQEPEHIIMOHHOW KapTHHE OT JABYX
CHH(]A3HBIX KOTE€PEHTHBIX UCTOUHUKOB
5.3.9 Hudpakums cBera. JudpakipoHHas pemnieTka. YCIOBHE HaOJIOICHUS
[JIABHBIX MAaKCHMYMOB IpH MaJ€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUGPAKIHOHHYIO PEIIETKY
5.3.10 [Nomspusarmus cBera
5311 TexHuueckre yCTpOHCTBa: OdYKM, Jyna, (oToammapaTr, HPOEKIMOHHBIN
anmapar, MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAsl ONTHKA, Au(ppakiroHHAs
peleTKa, noIsipons
5.3.12 [IpakTndeckne  paboTel.  M3mepeHme  mokasaTenss  MPEIOMIICHUS.
UccnenoBanne cBoWCTB M300pakeHni B imH3ax. HabmroneHne mucniepcuu
CBETa
6 OJIEMEHTBI CITEHUAJIBHOU TEOPUN OTHOCHUTEJIBHOCTHU
6.1 I'panuiiel TPUMEHUMOCTH KiacCHYecKol MexaHukH. llocTynaTsl Teopum
OTHOCHTEIIBHOCTH: MHBAapPUAHTHOCTH MOAYJIS CKOPOCTH CBETa B BaKyyME,
MIPUHIIAIT OTHOCUTEIBHOCTH DWHIITEHA
6.2 OTHOCHTEJIBHOCTh OJJHOBPEMEHHOCTH. 3aMeIeHHEe BPEMEHU U COKpaIleHHE
JUTUHBI
6.3 OHeprus ¥ UMIyJIbC CBOOOAHOM YaCTHUIIBI
6.4 CBsI3p Macchl ¢ JHEPrUe U HMMITYJIbCOM CBOOOIHOW YaCTHLBL. DHEPTus
MOKOS1 CBOOOTHOM YaCTHIIBI
7 KBAHTOBAA ®U3UKA
7.1 OJIEMEHTBI KBAHTOBOUW OIITUKHA
711 ®otonpl. ®opmyna [lnanka cBs3u SHepruu (GOTOHA C €ro YacTOTOH.
DHeprus U UMIyJbe GOTOHA
7.1.2 OtkpeiTe ¥ uccinenoBanue ¢oroadpdekra. Ombitei A.I.  Cronerora.




3akoHsb! poTorhdexTa

7.1.3 YpaBuenne OinHmreiitna mia  goroaddekra. "KpacHas rpanuma
dhotoaddekra

7.14 Jasnenue ceera. OneiTel I1.H. JleOGenena

7.15 Xumuueckoe JeificTBue cBera

7.1.6 Texuunueckue ycrpoiicta: (oTosaeMeHT, poTomaTunk, coaHeuHas darapes,
CBETOANON

7.2 CTPOEHHUE ATOMA

721 Mogens atoma Tomcona. OnbiTel Pesepdopaa mo ncciefoBaHuIO CTPOCHUS
atoma. [lnanerapHas Mozenb aToma

7.2.2 [ocrynater bopa. M3ny4yenne u nornomieHre (OTOHOB MPH MEPEX0JIE aTOMa
C OJHOTO YpPOBHS 3Hepruu Ha Jpyroi. Bunel criexktpoB. CnekTp ypoBHei
SHEPTUHU aToMa BOJOPOAa

7.2.3 BonuoBeie cBoiictBa wactun. Bomubl ge  bpoitna.  Kopryckynspho-
BOJIHOBOH gyanu3M. JJudpakims 31eKTpoHOB Ha KPHCTaILIax

7.2.4 CroHTaHHOE W BBIHYKJICHHOE U3JIyueHHEe. Y CTPOMCTBO M MPUHIHIT PaOOTHI
nazepa

7.2.5 TexHUYECKHE YCTPOWMCTBA: CIEKTPAJIbHBIA aHAIW3 (CHEKTPOCKOI), Jiasep,
KBAaHTOBBIH KOMITBIOTED

7.2.6 [paktuueckue pabotel. HabmoqeHre TuHEHYaToro crekTpa

7.3 ATOMHOE PO

7.3.1 MeTo 161 HAOMIOICHHS U PETUCTPAINH AIEMEHTAPHBIX YaCTHI]

7.3.2 OtkpeiTue paguoakTuBHOCTH. OmbiTel Pesepdopma mno omnpexaeneHuto
coCTaBa pPaJUOAaKTHUBHOTO wu3nmydeHus. CpoiictBa anbga-, Oera-, ramma-
W3Iy4eHus. BiusHue painoakTHBHOCTH HA KUBBIE OPTaHU3MBI

7.3.3 OtkpeiTHe pOoTOHA M HeHTpoHa. HykioHHas moxens sinpa I'eiisenOepra -
HBanenxo. 3apsa sapa. MaccoBoe uncio siapa. M30Torst

7.3.4 Anbda-pacnian. DONeKTpOHHBIH M TMO3UTPOHHBIA Oera-pacmax. ['amma-
U3Iy4eHue. 3aKOH PaJuoaKTHBHOTO pacrajia

7.35 OHeprus CBs3U HyKJIOHOB B sape. SAnepHsie cuibl. Jledekt macchl sapa

7.3.6 SAnepHble peakunu. [lenenue u CUHTES sAaep

7.3.7 SAnepusiii peaktop. TepmosiaepHbiii cunHTe3. [IpoOieMbl W MEPCIEKTUBBI
SIICPHON HEPreTUKU. DKOJIOTMYECKHUE aclIeKThI SIIEPHON YHEPTETHKH

7.3.8 Onemenrtapaple  dYacTUIbl. OTKpbITHE MO3UTpOoHA. DyHAAMEHTANbHbIE
B3aMMOJEHCTBUS

7.3.9 TexHUUYeCcKue yCTpOUCTBA: TO3UMETP, KaMepa BuibcoHa, siiepHbIil peakTop,

aroMHas 6omOa




7.3.10 [Ipaktnueckue pabotel. HMccnenoBaHue TpPEKOB YacTHLl (IO TOTOBBIM
¢dororpadpusm)
SJIEMEHTBI ACTPOOU3UKU

8.1 Bunx 3Besmunoro meba. CozBe3nus, SpKHe 3BE3NbI, IIAHETHI, UX BHIAMOE
JBIDKEHHE

8.2 Conneunast cucrema. IlmaneTs! 3eMHO¥M rpynmbl. [lmaHeTHI-THTAaHTHI U WX
CIYTHHKH, KapJIMKOBBIE TIaHeThl. Maibie Tena COTHEYHOH CUCTEMBI

8.3 Counnre, porochepa u atmochepa. ConHedHass aKTHBHOCTb

8.4 Hcrounnk >aeprun CoytHITA U 3BE3]]

8.5 3Be3dbl, MX OCHOBHBIE XapaKTEpUCTHUKU: Macca, CBETHMOCTb, pajaNyC,
TeMIlepaTypa, HUX B3auUMOCB3b. Jluarpamma '"CHEKTpajbHBIM Kjacc -
CBETUMOCTB". 3BE3/bI TTIABHOW MOCIEA0BATEIBHOCTH. 3aBUCHMOCTh '"Macca
- CBETUMOCTB" JUIsl 3B€3/] [IaBHOM MOCIIEI0BATEIbHOCTH

8.6 BryTtpennee crpoenne 3Be3n. COBpeMEHHBIE  TPEACTaBICHHUS O
MIPOUCXOXKIEHUH U 3BoJfoMK CoJTHIa U 3Be3/1. JTaIbl )KU3HU 3BE3]]

8.7 Mneunslii IIyte - Hama I'anmaktuka. CrnmpanpHas cTpykTypa ['amakTukw,
pacripenenenue 3Be3f, raza u neutd. [lomoxenue u aBmwxenue CosHIa B
lamaktuke. [lockas u chepuueckas noacucteMs [ amakTuku

8.8 Tunel ranaktuk. PapuoranakTuku v KBasapbl. UepHble ABIPBI B sIpax
rajJakTHK

8.9 Bcenennas. Pacmmpenne Bceenennoit. 3akon XaO6ma. PasGeranue
ranaktuk. Bospact u pamuyc BcenenHoil, Teopuss bonblioro B3phiBa.
Mogens "ropsiueit Beenennoit". PenukroBoe uzinyueHue

8.10 MacmirabHast cTpyktypa Bcenennoit. Meraranaktuka. HepemeHHbIe

po0IeMbl aCTPOHOMUHU




TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 10 1 9 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK
' da30BbIE MEPEXOIBI https://m.edso00.ru/7f41bf72
Wroro no pazueny 25



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

Paznen 4. JIEKTPOANHAMUKA

bu6mmoreka [IOK
1 UeKTpoCTATHKA ) https://m.eds00.ru/7f41bf72
4.2 ITocTostHHBIM 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72
Wroro no pazueny 21
PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

TEMATHYECKOE IINTAHUPOBAHHUE

11 KJTIACC
KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kourpoubnbie IIpakTHyeckue (uubp )
NMPoOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
11 MarnuTtHoe nosue. IeKTpoOMarHuTHast 11 5 3 bubnnoreka [JOK
' VHTYKIHS https://m.edso00.ru/7f41c97¢c
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
MexaHnu4YecKHe U AIEKTPOMAarHUTHBIE bubnuorexa [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4yecKkne U dJIEKTPOMArHUTHBIE 5 bubnmnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
23 Onrriia 10 1 3 https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 24
Pasznen 3. OCHOBBI CHHEIITMAJIBHOM TEOPUHU OTHOCUTEJBHOCTH
31 OCHOBBI crIEIIUATBHON TEOpUHU 4 1 bubnmoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazmeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
N bu6mmorekxa [IOK
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 https://m.edsoo.ru/7f41c97c



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

4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Uroro no pazgeny

16

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41007¢
Hroro no pasneny 7
Pa3nea 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHKE 4 E;IESHZI;T:(;?)&OU% £41007¢
Htoro no pazneny 4
PeszepBHOe Bpems 2
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIIACC
KounyecTBO 4acoB JIeKTPOHHBIE
JlaTa nudpoBLIe
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue p
Bcero u3ydyeHusi obOpa3oBaTe/IbHbIE
padoThI padoTshI
pecypchbl
BBOHBIN HHCTPYKTaX MO OXpaHe
1 Tpyaa. Pu3nka — Hayka O IIPUPOJE. 1 bubmuoreka [JOK
HayuHnble MeTo1b1 O3HAHUS https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIero MUpa
[TepBUYHBII HHCTPYKTAX Ha pabodyem
Mmecre. Ponb 1 MecTo hu3uku B
2 (hopMUPOBaHHH COBPEMEHHOM 1 bubmorexa IOK
p pv p https://m.edsoo.ru/ff0c33e6
Hay4YHOU KapTUHBI MUPA, B
MPAKTUYECKON JIEATEeTbHOCTH JIFOIeH
MexaHn4eckoe JBHKEHUE.
3 OTHOCHUTENIBHOCTh MEXaHUUECKOTO 1 bubmuoreka [JOK
neuxenus. [lepemenienue, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
bu6nmoreka [IOK
4 BxoaHas koHTpoJbHas paboTa 1 1
g P p https://m.edso0.ru/ff0c3620
AHann3 KOHTPOJIbHOM pabOTHI.
5 PaBHOMEpHOE U paBHOYCKOPEHHOE 1 bubmorexa [JOK
p . p yerop https://m.edsoo.ru/ff0c372e
MPSIMOJIMHEMHOE JIBU)KEHUE
6 CBobOoaHOe nageHue. Y CKopeHue 1 bubnuoteka [JOK
CcBOOOIHOTO MaJAEHUS https://m.edsoo.ru/ff0c39cc
JlabopaTtopHas pabora "3yueHue
7 JBIKEHUS TeJla, OpOIICHHOTO 1 1

FOPU30HTAJIBHO"



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

KpuBonuueliHoe 1BUXKEHUE.

8 JIBr>KeHME MaTepUAIBHOM TOUKH 1O bubmmorexa [JOK
p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
[Ipunuun otHocuTenbHOCTH ["anuiest.
9 HuepumaibHbIC CHCTEMEL OTCUCTA bubmorexa [JOK
pit N ' https://m.edsoo.ru/ff0c3be8
IlepBeb1it 3ak0oH HproToHA
Macca Tena. Cuina. [Ipunnun
10 CyIepIo3uiuu cui. Bropoii 3akoH bubmorexa LOK
yrep ' p N https://m.edsoo.ru/ffOc3be8
HreroTona mist MmarepuaabHOM TOUKH
Tpetuif 3akon HeroToHa a1 bubnuorexa [JOK

11
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoOro taroreHus. Cumna

12 TspKecTd. IlepBast kocMuyeckast bubmnorexa [TOK

- 1ep https://m.edsoo.ru/ff0c3d00
CKOPOCTH

13 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmnorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenus. KoadbuimeHnT TpeHus.

14 Cuia czn OTI/IBJIel({bI/Iq:I pu BI/I)P;(CHI/II/I bubmorexa LOK

P pra https://m.edsoo.ru/ffOc3f76
TeJa B KUAKOCTH WJIH Ta3e
[TocTymarenbHOe U BpamaTesbHOE

15 JBUKEHHE a0COTIOTHO TBEPAOrO Tela. bu6mmoreka [IOK
MowmenT cunbl. Ilnedo cunsl. YcioBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPIOTO Tea
NMnynsc MmaTepualibHOM TOYKH,

16 CHUCTEMbI MaTE€PUAIbHBIX TOUYEK. bubnmuorexa [JOK
Nmnynbce cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE JIBUKEHUE
Pabora 1 MOIITHOCTH CHUJIBL.

17 Kunernueckas sHeprus MmarepuaibHON bubnnoreka [HOK

Touku. Teopema 00 U3MEHEHUH
KMHETUYECKOU DHEPTUU

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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https://m.edsoo.ru/ff0c3f76
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18

[TorenmanpHas 3HEPTHS.
[TorenimanpHas 3HEPTUs ypyro
ne(OpMUPOBAHHON MPY>KUHBI.
[ToTenuuanpHas Heprus Tena BOIU3U
ITOBEPXHOCTH 3eMIIN

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

19

20

IloTeHnManbHbIe U HENOTEHIIMAJIbHEIE
cuiibl. CBA3b paboThHI
HEMOTEHIUAJIBHBIX CHUJI C U3MEHEHHEM
MEXaHUYECKOW SHEPTHH CUCTEMBI TEIl.
3aKOH COXpaHEHHSI MEXaHUYECKOW
SHEPTHH

KonTponbhas padota no teme

«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHHUS B MEXaHUKE

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

AHanu3 KOHTPOJIbHOM pabOTHI.
OCHOBHBIE TIOJIOKEHHUST MOJIEKYIISIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nskenue. uddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc?2

22

XapakTtep ABUKEHUSA U
B3aMOJICUCTBHUS YaCTHI] BEIIESCTBA.
Mogenu cTpoeHus ra3oB, )XKUAKOCTEH
U TBEPIBIX TEN

23

24

25

Macca monekyn. Konuuecto
BemiecTBa. [locrosunas ABoraapo

TeruoBoe paBHoBecue. Temneparypa
u e€ usmepenue. lllkana remneparyp
Lenbcus

WUneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomtoTHas TeMiepaTypa Kak Mepa
CpeaHel KHHETUYECKON YHEPTUU

bubmuoreka [JOK
https://m.edsoo.ru/ffOc511e



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

JBU>KEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Kianeipona

27

28

29

30

3akoH [lanpToHa. ['a30BbIe 3aKOHBI.
H3onporiecchl B eanbHOM ra3e u ux
rpaduuecKoe mpeCcTaBICHue

JlabopaTtopHas pabora «OnpeneneHue
Macchl BO3/lyXa B KJIACCHON KOMHATe
Ha OCHOBE U3MEpeHUi 00bemMa
KOMHATBI, JaBJICHUS U TEMIIEpaTyphl
BO3/yXa B HEN»

KonTponbnas padora 3a 1 nonyroaue.

AHaM3 KOHTPOJIBHOU pabOTHI.
BnyTtpennss sHeprus
TEPMOIMHAMUYECKOW CUCTEMBI U
crioco6bl e€ usmeHenust. Koiamuectso
TEII0ThI U paboTa. BHyTpeHHss
SHEPTrHUsi OJHOATOMHOTO UJIEAIbHOTO
rasa

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Bupael Terionepenaun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

32

VY nenpHas TEMII0OEMKOCTh BEIIECTBA.
KonnuecTBo TemnoTs! npu
Teruionepenave. AnuabaTHbIi mpolecc

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5c36

33

[ToBTOpHBIN HHCTPYKTaXX Ha paboueM
Mmecre. JlabopaTtopHas pabora
"U3mepenue ynenbHOM
TEII0EMKOCTH "

34

IlepBbIil 3aKOH TEPMOAVMHAMUKH U €TI0
IIPUMEHEHHE K H30IpoLeccam

bubmuoreka [JOK
https://m.edsoo.ru/ffOc5efc

35

HeoGpaTumocTs nporeccoB B

bubmuoreka [JOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH
TCPMOJAUHAMUKN

https://m.edsoo.ru/ff0c6230

[Tpuniun nevicteus u KIIJ{ TenmoBoi

bu6mmoreka [IOK

36 MAILIHHBI https://m.edsoo.ru/ff0c600a
37 Huxn Kapno u ero KITJ1
38 DKoornyeckue mpoodIeMbl
TETUIOIHEPTETHKHU
39 Oo6o06maromuit ypok «MosekyispHas bubnuoreka [IOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo0.ru/ff0c6938
KonTponbnas pabora no teme
40 «MonekynsapHas ¢pusznka. OCHOBBI bubnuorexa LIOK
YIp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
AHanu3 KOHTPOJIbHOM pabOTHI.
41 [TapooGpa3oBanue U KOHIEHCAIUS bubnuorexa LIOK
POOBP AACHCATIA. https://m.eds00.ru/ff0c63b6
Hcnapenue u kurnexHue
AOCOIIIOTHAsI U OTHOCUTEITbHAS
42 BJIAJKHOCTh BO3/1yXa. HachlleHHBIN bubmmorexa LIOK
. - https://m.eds00.ru/ff0c64d8
nap
TBépnoe teno. Kpucramumueckue u
43 amopdHbIe TerIa. AHU3OTPOIIHUS bubnmnoreka [JOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edso00.ru/ff0c65f0
kpuctayibl. COBpeMEHHBIC MaTePHAITBI
[1naBneHre U KpUCTATUIA3AIIHSL.
44 VY nenbHas TemioTa riaBiIeHUs bubmmorexa LIOK
g ' https://m.edso0.ru/ff0c6708
CyOmmmartust
bubmuorexa [JOK
45
YpasHeHHe TenoBoro bananca https://m.edsoo.ru/ff0c6820
OnexTpuszanus Ten. JIEKTPUIECKUN
bubmuoreka [JOK
46 3apsia. JBa BUia 3IEKTPUYECKIX

3apsiI0B

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

[IpoBOIHUKHU, TUATEKTPUKHU U

47 MOJTYIPOBOIHUKU. 3aKOH COXPaHCHUS bubmorexa HOK
YHpOBOA ' p https://m.edsoo.ru/ff0c6bcc
AIEKTPUIECKOTO 3apsiaa
BsaumopeiictBue 3aps10B. 3aKOH
48 Kynona. ToueuHbIH 37CKTPUUCCKHIA bubmorexa HOK
Y ' p https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpsok€HHOCTB AIEKTPUYECKOTO
49 nosst. [IpuHImn cynepno3uiuu bubnnoreka [HOK
BJIEKTPUYECKUX Tonel. JInnum https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit aiekTpocTaTHiaeckoro
50 nond. [Torenuuan. Pasnocts Bubmorexa ITOK
i ' https://m.edsoo.ru/ff0c6f00
MTOTEHIIUAJIOB
[TpoBOTHHMKY U JUDIICKTPUKHU B
51 3J'IpeKT OCTaTUYECKOM HOIJ)'IG bubmorexa LHOK
p ' https://m.edsoo.ru/ff0c7018
JlsnexkTpudeckasi IPOHUIIAEMOCTh
bu6mmoreka [IOK
52 OnekTpoémkocTh. KonaeHncaro
P . P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIOCKOTO
53 KOHJIEHCATOpa. DHEPTHUs 3apsHKEHHOTO bubmorexa HOK
pa- P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
[IpuHIUIT NENCTBUSA U TPUMEHEHNE
KOHJIEHCATOPOB, KOIMMPOBATHLHOTO
54 amnmapara, CTpyHHOr0 pUHTEpA.
DneKTpocTaTHYecKas 3alluTa.
3azeMiIeHHE AIIEKTPOIPUOOPOB
DIIEKTPUYECKHM TOK, YCIOBHS €70
cymiectBoBaHus. [[0CTOSHHBIN TOK.
55 Cuna Toka. Hampsixenue.

Conporusnenne. 3akon Oma Jist
y4acTKa [enu



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

56

[TocnenoBarenbHOE, MapaJIEIBHOE,
CMEIIAaHHOE COCIUHCHHEC
poBOAHKUKOB. JIaboparopHas padoTa
«/3y4eHne CMEIIaHHOTO COeAMHEHUS
PE3UCTOPOB»

0.5

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

S7

PaboTa 1 MOUTHOCTB MEKTPHUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

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

58

3akon OMa 115 MOJTHOM (3aMKHYTOM )
anexTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«3mepenne D/1C uctouyHuka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

0.5

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

59

60

61

62

DeKTpOHHAs TPOBOIUMOCTH TBEPIBIX
METaJLUIOB. 3aBUCHUMOCTD
COIPOTHUBIICHUS] METAJIOB OT
teMmeparypsl. CBEpXIIPOBOJUMOCTh

DNEKTPUUECKUIA TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITyYKOB

[TomynpoBoOIHUKH, UX COOCTBEHHAS U
IIpUMeECHas MpoBoAuMOcTh. CBOMCTBA
p—n-nepexoxa. [lonynpoBoaHUKOBBIE
npubopsI

DNEeKTpUYECKUIl TOK B paCTBOpax 1
pacriaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHUYECKAS AUCCOLUALIUS.
OnexTponan3

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc84ae

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUYECKUI TOK B Ta3ax.
CamocTosTenbHBIA U

HECAMOCTOSATEIbHBIN pa3psa. MosHus.

Ilna3ma

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc84ae

64

Hrorosast koHTpoIbHAsS padoTa.

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

https://m.edsoo.ru/ff0c8a8a

AHanu3 KOHTPOJIbHOM pabOTHI.
DneKkTpudecKue npudopsl U

65 CTPOICTBA U UX MPAKTUUYECKOE 1 bubmorexa [IOK
yerp p https://m.edsoo.ru/ffOc86fc
npuMeHnenue. [IpaBuna TeXHUKH
0€e30MacHOCTH
66 O6o06maromuit ypok 1 bubnmoreka [JOK
«INEKTPOIMHAMHKA» https://m.edsoo.ru/ff0c88be
67 PesepBHblil ypok. O600maomuii ypok 1 bubnnoreka [JOK
o TemaM 10 kitacca https://m.edsoo.ru/ff0c8c56
68 PesepBHblil ypok. O600maomuii ypok 1 bubnuorexa [JOK
o temMaM 10 knacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

HOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Jara nudpoBbie
Tema ypoka Konrpoubusie IIpakruueckue p
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
BBOHBIN HHCTPYKTaX 110 OXpaHe
Tpyaa. [locTossHHbIE MAarHUTHI U X
1 B3auMO/IiecTBUE. MarHUTHOE M0JIe 1 bubmorexa HOK
a T ' https://m.edsoo.ru/ff0c9778
Bektop MaruuTHOM MHAYKUMH. JIMHUK
MarHUTHON WHTYKITUU
[TepBUYHBIN HHCTPYKTaX Ha pabodem
2 Me(I;)Te MaFHI/ITHoiyl'I:OIIe I OII:O,Z[HI/IKa 1 bubnuorexa [JOK
i P https://m.edsoo.ru/ff0c98fe
¢ Tokom. OmbIT Dpcrena.

3 JlaGopatopHas pabora «3yueHue 1 1 bubmmnoreka HOK
MarHUTHOTO IOJIsI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TIOJIS Ha
IIPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGopartopHas paboTa 1 1 bu6muoreka [JOK
«HccnenoBanue nelcTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM»

but6mmorexa [IOK
5 BxoaHas KOHTpoJIbHas paboTa 1 1
A P P https://m.edsoo.ru/ff0c9df4
AHanm3 KOHTPOJIBHOM paboTHI.
6 JleficTBEe MarHUTHOTO IIOJIS Ha 1

JBUKYLTYIOCS 3apsPKEHHYIO YaCTHLLY.



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

Cuna Jlopenna. Pabora cuisl Jlopenna

10

DJIeKTPOMAarHUTHAS HHIYKIUS. 3aKOH
AJIEKTPOMArHUTHON MHITYKIIHH
®dapanes. Jlaboparopuas pabora
«HccnenoBanue siBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NHunykTuBHOCTD. SIBIICHUE
camouHaykiuu. IJ1C caMOMHAYKIIWH.
DHeprusi MarHuTHOTO TOJIsL KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

TexHuueckue ycTpoicTBa U ux
MIPUMEHEHHUE: TOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUThI, JIEKTPOJIBUTATENb,
YCKOPHUTEIN JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYb

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTPOMarHUTHAS HHAYKIHSD)

bubnmoreka [IOK
https://m.edsoo.ru/ff0cal50

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0ca600

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas padbora no teme
«MarauTHoe 110J1e.
DNIEKTPOMarHUTHask UHIYKIUS»

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

AHann3 KOHTPOJIbHOM paboThI.
CB00OOIHBIE MEXAaHNYECKHE
kosebanus. 'apmoHnyeckue
KoyiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHU.
[IpeBpaienue sHepruu

but6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
neproja MajblX KoJIeOaHuii rpy3a Ha
HUTH OT JJTUHBI HUTH U MAcChI TPy3a»

14

KoneGarenbublid KOHTYp. CBOOOTHBIE

but6mmoreka [IOK



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

SJICKTPOMArHuTHBIC KoJieOaHus B
nacaJIbHOM K0JIe0aTeIbHOM KOHTYPC.
AmnHanorus MCXKIAY MCXaHUYCCKUMHU U
OJICKTPOMariuTHbIMHU KoJIEOaHUSIMU

https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrUr B HACAJIbHOM
K0JIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[TpencraBieHre O 3aTyXarOIIUX
KosieOaHusX. BeHyXIeHHBIE
MexaHu4uecKkue Kojiebanus. Pesonanc.
BI)IHY)I(Z[GHHI)IG 3HeKTpOMaFHPITHBI€
KOJIEOAHUS

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

17

[lepemenHbIif TOk. CUHYCOUIaTbHBIIA
MIEPEMEHHBIN TOK. MOIITHOCTH
MEPEMEHHOTO TOKA. AMIUTUTYTHOE U
JICUCTBYIOIIEE 3HAYEHHUE CUIIBI TOKA U
HaIPsKEHUS

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

18

19

20

Tpancdopmarop. [Ipoussozactso,
nepegaya u norpedieHue
ANEKTPUYECKON SJHEPTUU

YCTpolCTBO U IPAaKTUUECKOE
MIPUMEHEHHUE DJIEKTPUUYECKOIO 3BOHKA,
reHeparopa NepeMeHHOr0 TOKa, TMHHUI
3JIEKTpoIepeay

DKOJIOTUYECKHUE PUCKH TIPU
MIPOU3BOJICTBE IICKTPOIHEPTUH.
Kynerypa ncnonszoBanus
3JIEKTPOIHEPTUU B MOBCETHEBHON
JKU3HHA

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324

21

Mexanunueckue BOJIHEI, YCJIOBUA
pactpoctpanenus. [lepuon. CkopocTh

but6mmoreka [IOK
https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cb820
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pacnpoCTpaHEeHUs U JJIMHA BOJIHBI.
ITonepeunsle v MPOOJIBHBIE BOJIHBI

3Byk. CKOpOCTb 3ByKa. ['poMKOCTh

bub6nmoreka [IOK

22
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJIeKTPOMAarHUTHBIC BOJIHBI, UX
23 cBolicTBa U ckopocTh. IlIkana bubmorexa LIOK
p ’ https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJIH
[TpuHIMIBI paTuOCBI3U U
24 TeneBuieHus. Pa3Burue cpencTs
cBa3u. Paguomnokanus
o5 Pemenne 3agau mo reme «Konebanus bubmuoreka [IOK
¥ BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[TpsiMOIMHEHHOE pacpOCTPaHEHUE
26 cBeTa B OJHOPOHOI cpene. ToueuHblit bubnnorexa [JOK
FAHOPO peac. https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBera
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKECHUS
27 cBeta. [locTpoeHue n300pakeHuii B bubmorexa HOK
' p p https://m.edsoo.ru/ffOcd4e0
TJIOCKOM 3epKaje
[Ipenomnenue ceera. [lonHoe
08 BHYTpPEHHEE OTpa’KEeHUE. bubmmnoreka HOK
JlaboparopHas pabota «3mepenue https://m.edsoo.ru/ffOcd7f6
MIOKA3aTesl MPEJIOMIICHUS CTEKIIa
29 Htorosas koHTpoJibHAs paboTa 3a 1 bu6muoreka [JOK
MOTYTO/IHE. https://m.edsoo.ru/ff0cd67a
AHann3 KOHTPOJIBHOH pabOTHI.
JIunzel. [locTpoenune n3obpaxkeHuii B bubmmnoreka [JOK
30 .
nuH3e. Popmysia TOHKOU JIMH3HI. https://m.edsoo.ru/ffOcddle
VYBennueHne JIUH3EI
JlaboparopHas pabota
31 «Hccmenosanne cBOMCTB

M300paKCHHUH B JIMH3AX)



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

Hucnepcus cera. CloxXHbIN COCTaB
oenoro ceera. L{Bet. JlabopaTopHas

32
pabora «Habmoaenne nucrnepcuu
CBETa»
[ToBTOpHBINM HHCTPYKTaX HAa paboueM
33 mecte. MHTepdepennus cera. Bu6mumoteka [JOK
Hudpakmus ceeta. udpakimonHas https://m.edsoo.ru/ffOced22
peméTka
34 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
ITonsapusanus cera https://m.edsoo.ru/ffOcf02e
35 OnTuueckue MpuOOPHI U yCTPOICTBA U
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUS
I'paHUIIBI TPUMEHUMOCTH
KJ1accuueckoil MmexaHuku. [loctynarsl Bbu6mmotreka [JOK
36 o
CIIeLIMaJIbHOM TEOPUU https://m.edso0.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCHUTETHHOCTH OJTHOBPEMEHHOCTH.
37 3ameyieHne BpEeMEHH U COKpaIlleHne bubmorexa LOK
P p https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHeprus ¥ UMIYIIbC PEISITUBUCTCKOW
38 gactrunbl. CBA3b Macchl ¢ DHEPrUeil U bubnnorexa [IOK
’ p https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHS ITOKOS
KonTtponbhas padora «OnTuka.
39 OCHOBEI cEIHAIbHON TEOPHUU bubnnorexa [JOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEITEHOCTH
AHann3 KOHTPOJIBHOH pabOTHI.
40 ®otonbl. Po pM na HHI;.HKa OHeprus Bubmmorexa [IOK
+ POPMY ' P https://m.edsoo.ru/ffOcfel6
U UMITYJIBC (OTOHA
OTKpBITHE U HCCIE0BAHNE i OK
oTeKa
41 dororddexra. OnbiTe A. T nosmorexa I

CromneroBa

https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

3akonbl poTorddexra. YpaBHEHHE

bubnunoreka LIOK

42 67 erHa otorddekTa.
HrITCliHa A1 QOTOSGeKT https://m.eds00.ru/ffod015¢
«Kpacnas rpanuma» ¢potodrddexra
Hasnenue ceera. OnwiTe [1. H.
43 JlebGeneBa. XuMHYECKOE NEHCTBUE bubnmnorexa LHOK
AeBa. A https://m.eds00.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTBa u
42 MPaKTUYECKOe TPUMEHEHHE:
¢dorosnemeHT, HOTOAATUHK,
COJTHEYHas OaTapesi, CBETO IO/
45 Pemenue 3aga4 no reme «J€MEHTHI bubnuorexa [IOK
KBAHTOBOM OITUKW) https://m.edsoo.ru/ff0d0302
Monens atroma Tomcona. OTBITEL
46 Pesepdopna 1o paccessHUIO 0-4acTH bubmmorexa [IOK
PLOPA p t https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
bubmmoteka IIOK
47 IToctynate! bopa
Y P https://m.edsoo.ru/ff0d0afa
N3nyuenne u nmornomenne GOTOHOB
48 Il H}:e €x0JIle aToMa ¢ OJIH(()ll)“O OBHS bubmorexa HOK
P P . P https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha Ipyroi. Buasl ciekTpos
BoaHoBEIe cBOlicTBa yacTUIl. BOJHEI
49 ne bpoitns. KopryckynspHo-BoinHOBOM bubmuorexa [JOK
nyanu3M. CIIoHTaHHOE 1 https://m.edsoo.ru/ff0d0ca8
BBIHYJICHHOE H3JTYICHHE
OTkpBITHE PATUOAKTUBHOCTH. OTBITHI
50 Pezepdopna o onpenenennio cocrara bubmmorexa [JOK
POOPA et https://m.edso0.ru/ffodofd2
PaIMOAKTUBHOTO U3TyICHHS
CaoiicTBa anbga-, 6eta-, raMma-
51 u3ilydeHus. BiausHue

PaAMOAaKTUBHOCTH HA KUBBIE
OpraHU3MBI



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

52

OTKpBpITHE IPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacna.
DNEeKTPOHHBIA U MMO3UTPOHHBIN OeTa-
pacnajn. 'amma-u3inydyenue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HYKJIOHOB B SIIpE.

S nepHble peakuuu. A nepHBIA pEaKTOp.
[Ipobnemsbl, EpCHEKTHBHI,
9KOJIOTUYECKHUE ACTIEKTHI SIIEPHON
SHEPreTUKU

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKpPbITHE
NO3UTpoHa. MeTOo Il HAOIIOICHUS U
pEerucTpaiv 3JICMCHTAPHBIX YaCTHUII.

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

56

57

KontponsHas paboTa o reme
"KBanToBas ¢puzuka"

AHaiu3 KOHTPOJIbHOM paboTsl. Bun
3B€31HOrO HeOa. Co3Be3us, sIpKUeE
3BE€3/1bl, IUIAHETHI, UX BUAUMOE
neuxkeHune. CoaHeuHas cCUCTeMa

Connue. ConHeuHast akTUBHOCTb.
HcTtounuk sHeprun CosHIA U 3BE3]

58

3BE3AbI, X OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3BI TTIABHOW
MOCJIeIOBATEILHOCTH. BHYyTpeHHEe
CTPOEHUE 3BE3 .

59

60

CoBpeMeHHBIE IPEICTABICHUS O
IPOMCXOXKAECHUH U 3Bosronu CosHia
U 3BE3]

Mineunstid [Iyts — Hama ['anakTuka.
[Tonoxenue n nBmxenne ConHua B
lNanaktuxe. ['anaktuku. YEpHbIE OBIPHI
B fAJIpax rajJakTHK



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

Bcenennas. PazOeranue rajgakTuk.
61 Teopus bosboro B3peIBa.
PesnvkToBOE U3IyUYCHHE.

MeTtarajiakTuka

62 Hepemennsie npo6iaemMbl aCTpOHOMUU

O06o006menue, moBTopeHue. Tema
63 "MaruurHoe moie",
"DeKTpoMarHuTHas UHIYKIus"

HtoroBast KOHTpoOJIbHAs paboTa 3a

64
2024-2025 y4eOHblii ro.

AHam3 KOHTPOJIBHOH paboTHI.
65 O6006menne, moBroperue. Tema
"KonebGanus u BoIHBI"

O6006menne, moproperue. Tema
"Onrtuka"

66

67 PesepHblii ypok. CriennanbHas
TEOpHsI OTHOCUTEIBHOCTH

Peseprublit ypok. KBanToBas ¢pusuka.
68 DneMEHTBI aCTPOHOMUU U
acTpou3uku

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

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

Msxumes T.4., byxosues b.b., Corckuit H.H./ITox pen. [TapdentpeBoit H.A. ®usuka. 10
kiacc. ba3oBeliif ypoBeHs u yriyoneHHsiit yposHu. M.: IIpocBeienue

METOJINYECKHUE MATEPHUAJIBI AJ151 YUUTEJISA
1. A.ILl. PeimkeBuy. @usuka. 3amaunuk. 10 — 11 ki.: [Tocobue mist o0uieoOpazoBaTebHBIX

y4eOHBIX 3aBefieHu — 6 —¢ u31., crepeotun. — M.: JIpoda
2. Coopnuk 3a1a4u 1o ¢usuke.10-11 ki, [TappentseBa H.A. ,-M.: [IpocBemenue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://m.edsoo.ru/
https://videouroki.net/
https://resh.edu.ru/
https://www.yaklass.ru/p/fizika
https://phys-oge.sdamgia.ru
https://fipi.ru/
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