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Pabouas mporpamma o yuebHomy npenmety «Pusmka» (6a30Bblil ypoBeHb) (IIpeaMeTHas
obnacth «EcTecTBeHHO-Hay4HBIC TPEAMETH») pazpaborana Ha ocHoBe DenepaibHON paboueit
IpOTpaMMBI 1o yueOHoMy npenmety «Dusnka» (0a30BbIi ypOBEHb) U BKIIOUACT MOSCHUTEIBHYIO
3aIUCKY, CO/Iep)KaHKe OOy4YCHHS, TUIAHUPYEMbIC PE3YJIbTaThl OCBOCHUS MPOTPaMMBI 10 (pHU3HKE,
TEMaTU4eCKOe IIIaHUPOBAHHE.

[losicHuTenbHast 3amucKa OTpakaeT oOImMe Iend H  3a7a4d  U3y4deHHus (U3UKH,
XapaKTEPUCTUKY TICUXOJOTHYECKUX TPEANOCHUIOK K €ro M3Y4YEeHHIO0 O00yJaroIUMHCS, MECTO B
CTPYKType Y4YeOHOro IUIaHA, a TaKXe TOAXOIbl K OTOOpY CONEpXKaHHS, K OIPEICICHUIO
IUTAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanue 00y4eHHUsI paCKphIBACT COACPIKATEIbHBIC JIMHUN, KOTOPBIC MPEIAraroTCs TSI
00513aTeJIbHOTO U3YYECHHS B KaXOM KJIacCE€ Ha YPOBHE CpeHEro o01iero oopa3oBaHus.

[Tmanupyemblie pe3ysbTaThl OCBOSHHS MPOTPAMMBI 1O (H3HMKE BKIIOYAIOT JTMYHOCTHBIC,
METalpeIMETHbIE pe3ylbTaThl 3a BeCh IEpHOI OOy4YyeHHs Ha YPOBHE CpEAHEro oOIIero
00pa3oBaHusl, a TAKKE MPEIMETHBIC TOCTUKECHHUST 00YYaIOIIETOCs 33 KaXK/IbI Tl 00yUCHHUSI.

1. IMOACHUTEJIBHAS 3AITIMCKA

[Iporpamma 1o ¢usuke 0a30BOro YpOBHS Ha YpPOBHE CpPEOHEr0 OOIIEro 0oOpa3oBaHHS
pazpaboTaHa Ha OCHOBE IOJIOKEHHM U TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON porpaMmsbl, peactaBieHHbIx B @I'OC COO, a takxke ¢ yuétoM deaeparbHon
paboueii mporpaMMbl BOCIIUTAHUS M KOHLIETIIIUY TpernoiaBanus yueoHoro npenMera «Pusnkay B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit ®enepaunu, peaqu3yoOLMX OCHOBHbBIE
o0Opa3oBaTellbHbIE IPOTPAMMBI.

Coneprxanue mporpamMmbl 1o (pr3uKe HampaBiIeHo HAa (GOPMUPOBAHHE €CTECTBEHHO-HAYYHON
KapTuHbI Mupa obOyuarontuxcs 10—11 kiaccoB npu obyuenuu ux pusmke Ha 6a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIEATEIbHOCTHOrO mnoxaxozna. IIporpamma mno ¢u3MKe COOTBETCTBYET
tpeboBanusiM OI'OC COO K 1mIaHUpPyeMbIM JTUYHOCTHBIM, MPEIMETHBIM U METanpeIMETHBIM
pe3yapraraM OOy4eHHs, a TaKXKe YUHUTHIBAET HEOOXOAMMOCTh peaju3alud MEXIPEIMETHBIX
CBs3eil (PU3MKU C €CTEeCTBEHHO-HAyYHbIMU Y4eOHBIMU IpenMeTamMu. B Hell ompepenstorcs
OCHOBHBIE 1I€JTM M3Y4YeHHUs] (U3UKHU HAa YPOBHE CPEIHEro oOuiero oOpa3oBaHus, MJIAHUPYEMbIE
pe3yJIbTaThl OCBOEHUS Kypca (PM3UKU: TUYHOCTHBIE, METalpeIMETHbIE, IpeAMETHbIE (Ha 6a30BOM
YPOBHE).

[Tporpamma o ¢pu3uKe BKIIOYAET:

[Inanupyemblie pe3ynbTaTbl OCBOEHUS Kypca (pU3MKM Ha 0a30BOM ypOBHE, B TOM 4YHCIIE
IpeAMETHBIE Pe3ybTaThl 110 rofaM o0y4eHus;

Conepxanue yaeOHOTo ipeaMera « u3nKay 1o rogaMm o0ydeHusl.

[Iporpamma 1o Qu3uKe NPEOCTaBISET BO3MOXKHOCTb Ul pEANM3alUU PA3TUYHBIX
METOAMYECKUX TOAXOJAOB K OpraHu3anuud oOy4yeHHs (QHU3MKEe IpHU YCIOBUU COXpPAaHEHUS
00s13aTeIbHOM YacTH COiepIKaHus Kypca.

CrepkHEBBIMH 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CPEIHEro oouero odopa3oBaHUs
ABISIIOTCA  (pu3Mueckue Teopuu ((HopMHUpOBaHHME NPEACTABICHUNH O CTPYKTYpe IMOCTPOCHUS
¢uznyeckoil Teopuu, poiau (PyHIAMEHTAIBHBIX 3aKOHOB W TPUHLUIIOB B COBPEMEHHBIX
IIPEJICTABICHUAX O MPUPOJE, T'PaHUIAX NPUMEHUMOCTU TEOpPUH, AJI OMHCAHMS €CTECTBEHHO-
HAy4HBIX SBJICHUI U MIPOLIECCOB).

CucTeMHO-esTeTbHOCTHBIN MOAX0/ B Kypce (PU3MKH peann3yercs MPex e BCEro 3a CuéT
OpraHMu3aly HKCIEPUMEHTAIbHON JesTeNbHOCTH oOyuatonuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO MCIOJB30BAHUE CUCTEMBI (POHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
mabopaTOpHBIX padoOT, KOTOphIE B MporpamMme Mo (u3uke OObEIWHEHBI B OOIIUIH CIHCOK
YUEHHUYECKUX TMpaKTHYECKuX paloT. BeljeneHue B ykazaHHOM IepedyHe J1abopaTopHBIX palorT,
MPOBOIMMBIX JJIi KOHTPOJISI W OLEHKH, OCYIIECTBISETCS YYaCTHHKaMHU OOpa3oBaTeIbHOTIO
npoliecca UCXo/s U3 0COOEHHOCTEH MUIaHUPOBaHUA U OCHaleHHUs kaOuHera ¢usuku. [Ipu sTom



oOecrieunBaeTcs OBIAZeHHE OOY4YaIOUIMMUCS YMEHHSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
UCCIICIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BEIWYMH M TIOCTAHOBKY OIBITOB IO IPOBEpPKE
MPEJIOKEHHBIX THITOTE3.

Pemienne pacu€THBIX W KAueCTBEHHBIX 3aJad C 3aJaHHON (U3UYECKOH MOeNbio,
MO3BOJISAIOIIEE TPUMEHATh U3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OHOIO paszzena Kypca,
TaK U HHTETPUPYS 3HAHHS U3 PA3HBIX pa3/enoB. J{Js KaueCTBEHHBIX 3a71a4 IPUOPUTETOM SIBIISIOTCS
3ajaHus Ha 0OBSCHEHUE NMPOTEeKaHUs (PU3MUECKUX SBJICHHUM U IPOLECCOB B OKPY’KAIOLIEH JKU3HH,
TpeOyromue BblOOpa (U3NYECKOM MoOmenu Ui CUTYyallud MPaKTUKO-OPUEHTHPOBAHHOTO
xapakrepa.

B coorBerctBuum ¢ TpeboBanusmu DPI'OC COO K MarepuanbHO-TEXHHUYECKOMY
obecrieueHn0 yueOHOro mporiecca 6a30BbIid YPOBEHb Kypca (PM3UKH HAa YPOBHE CPEIHETo 00IIero
o0pa3oBaHMsI M3y4aeTCs B YCIOBHUSAX MpeaMeTHOro kabwHera ¢usuku. Hanmnmuue B xabunere
bu3uKy He0OXOAUMOTO0 Ja00PaTOPHOTO 0OOPYIOBAHMS AJIsl BHITOJHEHUS YKa3aHHBIX B IIporpamme
no (u3MKe YYCHMUYECKUX MPAKTUYECKUX pPadOT M JIEMOHCTPALMOHHOTO O00OpYIOBAaHUS
00s13aTeNbHO.

JleMoHCTpanlMoHHOE 00opynoBaHue (OPMHUPYETCSI B COOTBETCTBHHM C MPHHIIUIIOM
MUHUMAJIBHON TOCTaTOYHOCTU M 00OECIeYMBaET MOCTAHOBKY MEPEUHMCICHHBIX B MpOTrpamMMme IO
Gu3uKe KIIOYEBBIX JIEMOHCTPAIMA [UIS WCCIICAOBAHHUS HM3Yy4aeMbIX SIBICHHA W MPOIECCOB,
SMIOUPUYECKHUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHH.

JIaGoparopHOe 00OpyIOBaHUE IS YUYEHHUECKUX MPAKTUYECKUX paboT (opmupyercs B
BUJIC TEMAaTUYECKUX KOMILUIEKTOB M oOecredynBaeTcs B pacuéTe OJHOrO KOMIUJIEKTa Ha JIBYX
oOyuaronuxcsi. Temarndyeckue KOMIUIEKTHI JIaOOpaTOPHOTO OOOpYIOBaHUS TOCTPOSHBI Ha
KOMITJIEKCHOM HCHOJIb30BAaHUHM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
M3MEPHUTEILHBIX CUCTEM B BHJIE ITU(PPOBHIX Jab0opaTopuii.

Henu u 3a7a4u M3yYeHUs:

OCHOBHBIMH HCJIsIMU U3YUCHUA (I)I/ISI/IKI/I B 06H_[6M O6paSOBaHI/II/I SABJIAKOTCA:

(dbopMHUpOBaHUE UHTEPECa U CTPEMIICHUS O0YYAIOIIUXCs K HAYYHOMY M3YYCHHUIO TIPUPOJIBI,

pa3BUTHE UX WHTEIIEKTYalIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

— pa3BUTHE MPEACTABIECHUI 0 HAYYHOM METO/Ie TIO3HaHUs U (POPMHUPOBAHHE

HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPY>KAIOIIUM SIBICHUSM;

— (opmMupoBaHHE HAy4YHOTO MHPOBO33PEHHUSI KaK pe3yjibTaTa U3Y4YEHUSI OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

— (opmupoBaHue YMEHHI OOBSICHSATH SIBJICHUSI C HCIOJIH30BAHMEM (PU3MUECKHX 3HAHUU U
HAYYHBIX JIOKA3aTeIbCTB;

— (dopMUpOBaHHE MPEICTABICHUN O POJIU (PU3MKHU JUIsl Pa3BUTHUS IPYTMX €CTECTBEHHBIX HAYK,
TEXHHUKHU ¥ TEXHOJOTHH.
JlocTiokeHre STUX IeNel oOecTieYrBaeTCsl PEHICHHEM CIIEAYIONIMX 3a7ad B Tporecce
n3y4deHus Kypca GU3MKA Ha yPOBHE CPEAHETO 00IIero 00pa3oBaHus:

— TpuoOpeTeHHe CHUCTeMbl 3HAHUM 00 OOmMX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,

TEOpHUSX, BKIIOYAS MEXAaHHKY, MOJEKYJSIpHYI0 (HU3UKY, SJIEKTPOJUHAMHKY, KBAHTOBYIO

(I)I/IBI/IKy 1 3JICMCHTBI aCTpO(bI/BI/IKI/I;



(GopMHpOBaHNE YMEHUN NMPUMEHATh TEOPETUUECKUE 3HAHUS Ui OOBACHEHUs (U3NYECKUX
SBJICHUH B IPUPOAE U JUIsSl IPUHATHUS IPAKTHUECKUX PELICHUH B IOBCEIHEBHOM KHU3HM;

— OCBOEHHE CIIOCOOOB PEIICHNUS Pa3IMUHBIX 3a/1a4 C SIBHO 33aHHON (hU3HUECKON
MO/IEJIBIO, 337124, [10JIPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3JaHne PU3NIECKOM MoenH,
aJICKBaTHOW YCJIOBUSM 33/1a4U;

— TOHUMaHuE (PU3HMUYECKUX OCHOB U NPUHIUIIOB JACHCTBHS TEXHUYECKUX YCTPOUCTB U
TEXHOJOTMYECKHUX MPOLECCOB, UX BIMSHUS HA OKPYXAIOLIYI0 CpPENy; OBJIAJICHUE METOJaMU
CaMOCTOSITENILHOTO IJIAHUPOBAHUS U IIPOBEACHMUS,

— (Qu3MUECKUX HKCIEPUMEHTOB, aHAJIN3a U MHTEPIIpEeTalii HH(OPMALIMU, OIIPEeICHHS
JIOCTOBEPHOCTH IOJyYEHHOT'O pe3yJIbTaTa;

CO3/laHH€ YCJIOBUH Ul pa3BUTHS YMEHHUI HPOEKTHO-UCCIEN0BATEIbCKONH, TBOPYECKOMN
NEeSITEbHOCTH.

XapakTepuCcTHKA NCUXO0JOTHYECKUX MPeINOChIIOK K H3Y4YEeHHIO NpeiMeTa
00y4YaOIIUMHCS:

®u3rka Kak Hayka o HauOosee OOLIUX 3aKOHAX MPUPObI, BBICTYNAsl B KAYECTBE y4EOHOIO
IpeJMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIH BKJIa] B CUCTEMY 3HaHUI 00 OKPYKaOLEM MHpE.
[IkosnbHBIA Kypc (PU3UKH — CHCTEMOOOPA3YIONIMH JUIl €CTECTBEHHO-HAYUHBIX Y4YeOHBIX
IPEIMETOB, IMOCKOJIbKY (PM3MUECKHE 3aKOHBI JIS)KAT B OCHOBE IIPOLIECCOB M SIBJICHUH,
U3y4aeMbIX XUMHEH, Onosorueil, pusnueckoit reorpadueit u actponomueil. Micnonp3oBanue
U AKTUBHOE TMpUMEHEHHEe (U3UYECKUX 3HAaHUM OIpeneNseT XapakTep U pa3BUTHE
pa3sHOOOpa3HBIX TEXHONOTUH B cdepe >HEpPreTHKH, TPaHCIOpTa, OCBOECHUS KOCMoca,
MOJTy4Y€HHUsI HOBBIX MaTepUasoB C 3a/JaHHBIMH CBOMCTBaMU U Jpyrux. M3ydenue ¢usuku
BHOCUT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpa
oOyuyaromuxcs, B (popMHpOBaHHE yMEHUH NPUMEHATh HAy4YHBIH METOJl MO3HAHWS MpU
BBITOJIHEHUH UMH Y4€OHBIX UCCIIETOBAHHMA.

B ocHOBY kypca pu3uku ajis ypoBHSI CpeAHEro 001Iero o0pa3oBaHus MOJOXKEH ANl UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B COOTBETCTBUU C HEHM KypC SIBISETCS JIOTHYECKH 3aBEPHIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pazesioB (PU3MKHU, BKIHOYAET KaK BOIPOCH KIACCUUYECKOH, TaK
U COBPEMEHHOHN (U3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUU C HEHl mMarepuall Kypca QU3MKU OOBEIUHEH BOKPYT
¢buznueckux Teopuil. Benymmm B Kypce siBiserca (OpMUPOBaHUE TNPEACTABICHUN O
CTPYKTYPHBIX YPOBHSX MaTE€PHUH, BELIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanmuszainust mpearoyaraeT HCIOIb30BaHHE T'yMaHHUTapHOTO

noTeHuuana (U3NYECKOM HayKH, OCMBICIIEHHWE CBSI3M Pa3BUTHUA (QU3UKH C Pa3BUTHEM



oOmiecTBa, a TakKe C MHPOBO33PEHYCCKUMH, HPABCTBEHHBIMH M OKOJIOTUYCCKUMHU
npobiaemMamu.

Hoes npuknaonoii nanpasnennocmu. Kype ¢Gu3uku npeanonaraetT 3HakOMCTBO € IIUPOKUM
KPYTOM TEXHHUYECKUX U TEXHOJIOTUYCCKHUX MPUIIOKEHUH U3YYCHHBIX TEOPUI M 3aKOHOB.
Hoes sxonoeuzayuu peansyeTcs MoCPeICTBOM BBEACHHUS JIEMEHTOB COJICPIKaHUS,
MOCBSIIEHHBIX YKOJIOTHYECKUM TIPOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM
TEXHHWKH ¥  TEXHOJOTHH, a Takke OOCYXJCHHS MpoOJeM  palloHaIbHOIO
PUPOIONIOIB30BAHUS U SKOJIOTHYECKON 0€30MacHOCTH.

MecTo B CTPYKTYype Y4eOHOro MJiaHa:

Ha w3yuenue ¢usuku (0a30BbI YpOBEHBb) Ha YpOBHE CpEAHEro oOIIero o0pa3oBaHUS
otBoautcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezento), B 11 kiacce — 68 gacos (2
gaca B HEJICITIO).
YMK:

YMK «®usuka» 10 kaace.

Msikumes .51, @usnka. 10 kiacc: yueOHHK 17151 00111e00pa30BaTEIbHBIX OpraHUu3aIni:
0a3oBbIil 1 yriyOnennsiii yposuu/ I'.51. Mskumies, b.b. Byxosues, H.H. Cotckuii; -MockBsa:
[Tpocsemenne,2021. — 416¢.
Mapon, A.E. ®usuka: 10 knacc: 0a30Bblif U yrITyOIeHHBIN YPOBHU: TUAAKTUUECKHE
Mmatepuaibl k yueOHukam B.A. KacessnoBa Mapoun A E., Mapon E.A. — 8-e uzn., crepeorur.
— M.:IIpocBemienne,2021.- 157

YMK «®uzuka» 11 kaace.

Mskumes I'.S1. @usuka. 11 knacc: yaeOHUK A7 00111€00pa3oBaTeIbHBIX OpraHU3aLUi:
0a30BbIi U yriyoneHnHslil ypoBuu/ I'. 5. Mskuies, b.b. Byxosues, B.M. Yapyrun; -Mocksa:
[Tpocsemenne,2021. — 432c.

Mapon, A.E. ®u3znka: 11 kiacc: 6a30Bblil U yriyOJaeHHbIH ypOBHH: JUIAKTHUECKHE
MmatepHaisl kK yueOHukam B.A. KacesnoBa Mapon A.E., Mapon E.A. — 8-e u3z., crepeoTur.

— M.:TIpocBemenue,2021.- 143

IMoaxoasl k 0TOOPY cofepKAHUS, K ONIPeAeTeHHIO IVIAHMPYEMbIX Pe3yJIbTATOB U K
CTPYKTYpe TEMATUYECKOI0 IIAHMPOBAHMA:
[Iporpamma ycTaHaBIMBaeT pacrpeesieHne yueOHOTO MaTepralia mo rogaM ooydeHus (1o

KJ'IaCCZlM), npeaaracT mocjacaoBaTCIbHOCTb U3YUCHUA TEM, OCHOBAHHYIO HA JIOTUKC Pa3BUTHA
NpeaAMCTHOIO COACPIKAHUA U y‘-IéTC BO3PACTHBIX 0CO0EHHOCTEH ydamuxcda, a TaKXKe

TEMATHYCCKOC ITINIAHUPOBAHUC C YKA3aHUCM KOJIMYCCTBA YaCOB HA U3YUYCHUC Ka)KJI0¥ TeMBI U



MPUMEPHOM XapaKTEPUCTUKON y4eOHOH NEATeTbHOCTH YYaIluXCs, pealn3yeMoil Mpu
W3YyYEHUU ITUX TEM.

CrepKHEBBIMHU 3JIEMEHTaMHU Kypca (U3WKHA HAa yYpOBHE CpETHEro o0Imero odpa3oBaHuUs
ABISAIOTCA (pusmueckue Teopuu (PopMUpOBaHUE MPEACTABICHUN O CTPYKTYpE MOCTPOCHHUS
buznyeckoil Teopuu, poilu (QPyHIAMEHTAIbHBIX 3aKOHOB W MPHUHIIUIIOB B COBPEMEHHBIX
IPEJCTaBICHUSIX O IPUPOJE, TPAHUIIAX TPUMEHUMOCTH TEOPHM, ISl ONIMCAHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTteMHO-IeTEIbHOCTHBIN MOAX0/A B Kypce (QU3MKU peaTu3yeTcs MPeKIe BCero 3a CUET
OpraHM3ali SKCIIEPUMEHTAJIbHOW JAedaTeIbHOCTH oOyuarouiuxcs. J[ias 6a30BOro ypoBHs
Kypca (QHU3UMKH — O3TO HCIOIB30BAaHHE CHCTEMBbl (POHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a00PaTOPHBIX pabOT, KOTOPBIE B IpOrpamMme 1o (pusnke 00beHEHBI
B O0OLIMI1 CIMCOK yUeHUYECKUX MpakTuueckux padot. [Ipu aTom obecrnieunBaeTcst oBlajcHIE
00y4JaroIMMUCS YMEHUSIMHU MTPOBOJAUTH KOCBEHHbIE U3MEPEHUs, HCCIEAOBAHNUS aBUCUMOCTEM
($u3NYECKUX BEIMYMH U IOCTAHOBKY OIIBITOB [0 IPOBEPKE MPENTIOKEHHBIX THIIOTES.

bonbiioe BHUMaHNE yAENsSeTCs PELICHUIO Pacu€THBIX M KaueCTBEHHBIX 3a1ad. [lpu stom
JUIST pacu€THBIX 3a]a4 MPHOPUTETOM SIBISIOTCSA 3aJaud C SBHO 33JaHHON (hU3HUECKOi
MO/JIEJIbI0, TO3BOJISIFOIINE MPUMEHSATh U3yUYeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO
paszena Kypca, TaK U MHTErpupys 3HaHMsI U3 pa3HbIX pa3fesnoB. JlJis KaueCTBEHHBIX 3a/a4y
OPUOPUTETOM SIBIISIOTCS 33aJaHus Ha OOBSCHEHHE TPOTEKaHUs (PU3MUYECKUX SBICHUH U
MIPOLIECCOB B OKPYXKAIOIICH >KU3HU, TpeOyrolre Bbi0opa pu3ndeckoid MOAENH Ui CUTYaIH

MMPAKTUKO-OPHUCHTUPOBAHHOTO XapaKTepa.

2. COIEPKAHHUE YYEBHOI'O NIPEIMETA

10 KJIACC

Pa3znen 1. dusuka u MeTOAbI HAYYHOI0 IIO3HAHUS

®usuka — Hayka o mnpupoae. HaydHble MeToAbl MO3HAHUSA OKpyXaroumero mupa. Poib
JKCIIEPUMEHTa U TEOpPUM B IIpollecce IMO3HaHMSI TPUPOAbL. OKCIEPUMEHT B (u3uKe.
MonenupoBanue Gpu3nMUecKuX siBIEHUH 1 npoueccoB. Hayunsle runote3sl. Pu3zndeckue 3aKOHBI
U Teopuu. ['paHUIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.

[Tpunuun cootBercTBUs. Ponb m Mecto ¢u3uku B (OPMHUPOBAHUM COBPEMEHHOW Hay4dHOMH
KApTHUHBI MUPA, B IPAKTUYECKOW JIEATEIbHOCTH JIFOACH.
Jlemoncmpayuu

AHasiorossle 1 U(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Paspnen 2. MexaHuka

Tema 1. Kunematuka



Mexanunueckoe nBmxeHue. OTHOCHTEIBHOCTh MEXaHWYECKOTro ABMKEHHs. Cuctema OTcuéTa.
Tpaexropus. [lepemerienue, CKOpoCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE
MaTepUaJIbHOM TOUYKH, UX MPOEKIMU HA OCU cUCTeMbl koopAuHaT. CloKeHHe MepeMenieHu u
CIIOKEeHHEe CKopocTell. PaBHOMepHOE U paBHOYCKOpPEHHOE MPsIMOJIMHEHHOE ABIKeHue. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, IIyTU U NIEPEMEIICHHS MaTEPUAIbHON

TOYKHU OT BPEMEHH.

CBoOonHOe majeHne. Y CKopeHrue CBOOOIHOTO TaICHUS.

KpuBonunelinoe nBuxenue. J[BuxeHne MaTepualbHOM TOUKH MO OKPY>KHOCTU € MOCTOSIHHOM 11O
MOJIYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHasi ckopocTh. [lepuoa m yacrora oOpaieHusl.
LlenTpocTpeMutrenbHoe yckopeHue. TexHHUeCKHe YCTpPOWCTBAa U MPAKTUYECKOE NMPUMEHEHUE:
CIIUJIOMETP, JBUXKEHUE CHAPSIOB, LICMTHBIE U PEMEHHBIC MepeadH.
Jlemoncmpayuu:

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTUK JBUKEHUS.
[IpeoOpazoBanue NBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Habmroenue nxenus Tena, OpoleHHOro Mo YTIOM K TOPU3OHTY U TOPHU30HTAIBHO.
H3mepenne yckopeHus CBOOOIHOTO MaJACHHUS.

Hamnpanenue ckopocTy npu IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol.

N3yueHne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIbEO ONPEAEICHUSI MTHOBEHHOM CKOPOCTH.
HccnenoBanne COOTHOLIEHUS MEXAY NyTSIMHU, MPONHIAEHHBIMH TEJIOM 3a MOCIEIOBaTElIbHbIE
paBHBIE TIPOMEKYTKH BPEMEHH IPU PABHOYCKOPEHHOM JBMKEHWU C HAYaJIbHOM CKOPOCTHIO,
paBHOM HYIIIO.

N3yyenne nuxeHus Teia, OpOINIEHHOTO TOPU30HTATIBHO.

Tema 2. lunaMuka

ITpunuun otHocutenbHOCcTH [ammites. Ilepseiit 3akoH HperoToHa. MHepumanbHble CHCTEMBI
orcuéra. Macca tema. Cwna. [lpunnun cynepnos3unuu cwi. Bropoi 3akoH HpioTona s
MarepuanbHOM Touku. Tpernii 3akoH HplOTOHA 1711 MatepuanbHBIX TOYEK. 3AKOH BCEMHPHOIO
taroteHus. Cuna tsokectu. IlepBas kocmuueckast ckopocts. Cuna ynpyroct. 3akoH ['yka. Bec
tena. Tpenue. Bunbl TpeHust (Mokosi, CkoabxeHus1, kaueHus). Cuna tperus. Cyxoe Tpenne. Cuna
TPEHUSI CKOJIBKEHUS M cuia TpeHus nokos. Koaddunment tpenus. Cuna COMPOTUBICHHS TIPH
JBUKEHUU TeJa B )KUIKOCTH WJIU rase.

[ToctynatensHOe W BpamiaTenbHOE ABM)KEHHE aOCONIOTHO TBEPAOrO Tena. MOMEHT CHIIBI

OTHOCHUTEIIBHO OCH BpalllCHUA. IInedgo cunnl. YcnoBus PAaBHOBECHUA TBép}IOFO TCIa.



TexHuueckue yCTpoWcTBA M MPAKTUYECKOE MPUMEHEHWE: MOJUIIMIHUKH, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu:

SIBiieHUE MHEPLIMH.

CpaBHeHHE MacC B3aMMOICHCTBYOIIMX TE.

Bropoi1 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AepopMaliiu.

HeBecomocts. Bec Tena npu yCKOpEeHHOM NOABEME U NTAJICHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUE€HUS U CKOJIbKCHUSI.

YcnoBus paBHOBecust TBEpAOTro Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomai:

N3ydenue nBuxeHust Opycka 1o HaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLIUX B MPYKUHE U PE3UHOBOM 00pasIie,
OT ux nedopmanuu.

Tema 3. 3ak0oHBI cOXpaHeHHs] B MEXaHHKe

Nmnynsc matepuanbHON TOYKM (Tela), CUCTEMbl MaTE€pHANbHBIX TOYeK. VIMITylIbC CHIIBI U
M3MEHEHHE UMITyJIbca Tela. 3aKOH COXPaHEHUs uMnyJibca. PeaktuBHoe nBukeHue. Pabora cuibl.
MouHocTs cuibl. Kunetnueckas sHeprusi MaTepuanbHON Toukd. Teopema 006 n3MEeHeHU!
KUHeTH4ecko »Hepruu. lloreHumanbHass »sHeprusg. IloTeHuumanbHass SHeprus yopyro
nedhopMupoBaHHOM NMpYyXUHBL. [loTeHITMaNBHAS YSHEPTHUS Tea BOJIU3U TOBEPXHOCTH 3€MITH.
[ToTeHnmanbHble W HEMOTEHIMATbHBIE CHIBL. CBsI3b pabOTHl HEMOTEHIHUATBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTUH.
Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue ycTpoucTBa U MPaKTHIECKOE MPUMEHEHHE: BOJOMET, KONIEP, TPy KUHHBIM MTUCTOJIET,
JIBIDKCHUE PAKET.
Jlemoncmpayuu:

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeakTuBHOE NBHKEHUE.

[Tepexon mOTEHIIMATBHON SHEPTUH B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomui.

H3ydeHnne abCOTIOTHO HEYNPYTOTo yaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX

MasITHUKOB.

HCCJ’IG}IOBaHl/Ie CBs3HU pa6OTBI CHJIBI C U3MEHEHHEM MEXaHUIECKOM OHCPIUM TCJIa



Ha MPUMEPE PACTSKEHUS PE3UHOBOIO XKIyTa.

Pa3nea 3. Mosekyasipaasi pu3uKa ¥ TEepMOAUHAMHUKA

Tema 1. OcHOBBI MOJIEKYJISAPHO-KHHETHYECKOI TEOPUH

OCHOBHBIE TOJOXKEHUS MOJEKYJISIPHO-KMHETUYECKOM TEOPHMM W HMX OIBITHOE OOOCHOBaHHE.
bpoynosckoe asuxenue. Jugdysus. Xapakrep ABHKEHHS U B3aUMOJICHCTBUS YaCTHUL] BELLIECTBA.
Mogenu cTpoeHHsI Ta30B, JKUAKOCTEH 1 TBEPABIX TNl U 00BSICHEHUE CBOWCTB BELIECTBAa HA OCHOBE
TUX Mojenei. Macca u pazmepsl MoseKyil. KonnuectBo Bewectsa. [loctosinHas ABorapo.
TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana temneparyp Llenbcusi.

Mogens wuneanpHOro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO-KMHETUYECKONM TEOpHUU
uealbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa CpeAHed KHHETHYEeCKOH SHEepruu
TEIUIOBOTO JABMKEHHUS yacTull ra3a. [llkama remneparyp KenbBuna. ['a30Bble 3aKOHBI. Y paBHEHHE
MenneneeBa—Kuaneiipona. 3akon [lansrona. M3onponeccsl B nacallbHOM ra3e ¢ MOCTOSIHHBIM
KOJINYECTBOM BellecTBa. ['paduyeckoe mnpencTaBieHHEe M30IMPOLECCOB: HM30TEPMa, HM30X0pa,
n3o0apa.

TexHuveckue yCTpoicTBa U MPaKTUUECKOe IPUMEHEHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIIME TUCKPETHOE CTPOCHUE BEIIECTBa, (poTorpaduu MOJIEKYJI OpraHMYeCKUX
COCIMHEHU.

OmnpiTe! 0 AU(Py3UHN KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO IBUXKEHUSI.

Mopnens onsira IlITepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBHSL.

Mogens, HIUTIOCTpUPYIOIas IPUPOTY JABJICHHS ra3a Ha CTEHKHU COCy/a.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30MPOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Macchbl BO3Ayxa B KJIACCHOW KOMHAaTe Ha OCHOBE M3MEpeHUN 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTyphl BO3lyXa B HEU.

HccenenoBanue 3aBUCUMOCTH MEXKY ITapaMeTpaMU COCTOSTHUS PA3pEeKEHHOIO rasa.

Tema 2. OcHOBBI TEPMOAMHAMHUKH

TepmoanHaMuueckas cucteMa. BHyTpeHHs SHEPrus TEPMOIUHAMUYECKON

CUCTEMBI U c11oco0bl €€ n3MeHenus. KonnyectBo TemioTsl U pabota. BHyTpeHHss

SHEPrUst OJHOATOMHOI'O UEalIbHOr0 ra3a. Buel Temoneperayu: TEIIONPOBOIHOCTD,
KOHBEKIIMS, N3ITyueHHUe. Y IelIbHas TEIUIOEMKOCTD BellecTBa. KoanyecTBo TEMIOTHI

npu Ttemnonepenaye. [lonstue o6 agmabatHoMm mporecce. [lepBblif 3aKOH TePMOIUHAMHUKHU.

[IpuMeHeHre nepBoro 3aK0Ha TEPMOAMHAMMKY K U30mpolieccaM. ['padudeckas HHTepIpeTanus



paboThl Ta3a. Bropoii 3akoH TepMoaunHaMuku. HeoOpaTuMoCTh MpOIecCoB B IPUPOJIE.
TennoBble MamuHbL. [IpUHIMIBL ASHCTBUS TEMJIOBBIX MamiuH. [IpeoOpa3oBaHus sHepruu B
TEIIOBbIX MamuHax. Koauiment moie3Horo AeicTBUS TEIIOBON MAIlIUHBI.
[uxn Kaprao 1 ero kodhpuimeHT nose3Horo 1elcTBus. IKOJOTHUECKHE MPOOIESMbI
TEIJIO3HEPTEeTUKH.
TexHu4eckue ycTpoicTBa U MPakTUYECKOe MPUMEHEHHUE: JIBUTATENIb BHYTPEHHETO
Cropanusi, OBITOBOM XOJOIUIHHHUK, KOHTUITUOHED.
Jlemoncmpayuu
V3MeHeHre BHYTpEHHEH SHEPruu Tejla MpU COBEPLICHUH pabOThI: BbUIET IPOOKU
13 OYTBUIKH MO/ IEHCTBUEM CXKATOTO BO3/lyXa, HArpeBaHue d(upa B JaTYHHOU TpyOKe
nyTEM TpeHUsl (BUICOAEMOHCTPALINS).
H3meHeHue BHYyTpeHHEH sHepruu (TemMrepaTypsl) Tella Ipy Teruionepeaade.
OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).
Mogenu napoBoil TypOUHBI, ABUTATENISI BHYyTPEHHETO CrOPaHUsl, PEAKTUBHOTO
JIBUTATEJIS.
Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi
N3mepenne yenbHONU TEIIOEMKOCTH.
Tema 3. ArperatHblie cocTosinusi BenjecTa. Ma3oBbie mepexoabl
[TapooOpa3oBanue u KoHjaeHcanus. VcnapeHue u kureHue. AOCONIOTHAs W OTHOCHUTEIbHAs
BJIQXKHOCTh BO3Ayxa. HacelmeHHbl map. YaenpHas TemioTa mapooOpa3oBaHUsA. 3aBUCUMOCTH
TEMIIepaTypbl KUTIEHUS OT JaBJICHUS.
Teépnoe Ttemo. Kpucrammmueckue u amopdHble Tena. AHH30TPOIUS CBOWMCTB KPUCTAJUIOB.
Kunkue kpucramisl. CoBpemMeHHbIE MaTepuanbl. [IlmaBneHne w KpucTau3anus. Y AeibHas
teruioTta masneHus. Cyonumanus. Y paBHEHHE TEIUIOBOro OanaHca.
TexHn4eckue ycTpoucTBa U MPAKTUIECKOE TPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KATOPUMETD,
TEXHOJIOTMH TIOJIyYEHUSI COBPEMEHHBIX MAaTEpHaJOB, B TOM YHCJIE HaHOMAaTepUaloB, |
HAaHOTEXHOJIOTHUHU.
Llemoncmpayuu
CBoiicTBa HaCBIILIEHHBIX MTAPOB.
Kunenue npu moHWKEHHOM JTaBJICHUH.
CrocoOb1 U3MEpeHUs BIAKHOCTH.
Habnronenre HarpeBaHus U MIABJICHUS KPUCTAUIMYECKOTO BEIIECTRA.
JleMoHCTpaus KpUCTaIOB.
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

I/I3MepeHHe OTHOCHUTEIBHOM BIAXKHOCTH BO3ayXxa.



Pa3znen 4. diiekTpoauHaMuKa

Tema 1. DaekTpocTaTuka

Onextpuzauus Tel. JNeKTpuyeckui 3apsia. JlBa Buaa aeKTpUYeCKUX 3apaaoB. [IpoBoaHuky,
JUDJIEKTPUKHU U MOIYIIPOBOAHHUKH. 3aKOH COXPaHEHMsI dJIEKTPUUYECKOTO 3apsina. Bzaumoneiicreue
3apsimoB.  3akoH Kynona. TodedHbld  3JIEKTPUYECKUH  3apsja. JIEKTPUYECKOE IIOJIE.
Hanpstsk€HHOCTB 251eKTprYecKoro nojs. IIpuHun cyneprno3uuuy dJIeKTpUYECKUX noier. JInaumn
HANPsKEHHOCTH JIEKTPUYECKOTO I10JIA.

Pabota cun snexrpocratuueckoro nois. Ilorennuan. Paznocts norenuumanos. [IpoBonHuku u
JUDJIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJie. J{MaaeKTpuuecKas MIPpOHULaeMOCTb.
OnektpoéMkocTb. KoHaeHcaTtop. DIEKTpOEMKOCTh  IUIOCKOTO  KOHJIEHCATOpa. JHEprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHnueckue ycCTpoWCTBa M INPAKTUYECKOE INPUMEHEHHUE: DIIEKTPOCKOI, 3JIEKTPOMETD,
JIEKTPOCTaTUYECKas 3allUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHJEHCATOp, KOMHPOBAIbHBIN
anapar, CTpyMHBIN IPUHTED.
Jlemoncmpayuu:

Y CTpOICTBO U IPUHLIUII IEUCTBUS JIEKTPOMETPA.

B3aumonencTBue HadIeKTPU30BAHHbIX TEI.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[TpoBOAHMKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DNeKTpoCcTaTHYECKasl 3allUTa.

JIMBIIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTb 3JEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IJIOIAAM IUIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomui.

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlocTosiHHBIN 3JIeKTpUYecKUil TOK. TOKH B pa3JMUYHBIX cpegax

DNEKTPUYECKUHA TOK. YCJIOBHS CYLIECTBOBAaHHUSA 2JIEKTPUUECKOro Toka. Mcrounukn Ttoka. Cuia
ToKa. IlocrosHueli Tok. Hampsokenuwe. 3akoH Oma ansd ydacTka LENH. OJNEKTPUYECKOE
COMpOTHUBIIEHUE. YJIeIbHOE CONpOTHUBIEHUE BemecTBa. [locnenoBarenbHoe, NapauIeIbHOE,
CMEIIIaHHOE COeAMHEHNE TPOBOHHUKOB.

Pabora anexrpuueckoro Toka. 3akoH J[xoyns—Jlenna. MOIIHOCTb 3I€KTPHUECKOTO TOKA.
ONEeKTPOABNKYIAs CUIIa U BHYTPEHHEE CONIPOTUBIIEHUE UCTOYHUKA TOKA. 3aKoH OMa 115 MOJTHON

(3aMKHYTOM) 25IeKTprueckoi ermu. KopoTkoe 3aMbIkanue.



DONEeKTpOHHAs MPOBOAMMOCTh TBEPIBIX METAJIOB. 3aBUCUMOCTH CONPOTUBIICHUS METAJJIOB OT
TeMriepaTypbl. CBEpXIMPOBOAUMOCTb. DIEKTPUUECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX
nyukoB. [TomynpoBonuuku. CoOCTBEHHAs U IPUMECHAs TIPOBOJAUMOCTH MOTYITPOBOJHHKOB.
CgoiictBa p—n-nepexona. [TosynpoBoIHUKOBBIE TPUOOPHI. DIEKTPUUYECKUN TOK B PacTBOpax U
paciuiaBax 3JeKTPOJIUTOB. DIEKTPOIUTHUECKAs TUCCOLUALUS. DICKTPOIN3. DIEKTPUIECKUI TOK
B razax. CaMOCTOSITEIIbHBIA U HECAMOCTOSITENIbHBIN pa3psa. Moinuus. [1nazma.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: aMIepMETp, BOJIBTMETp, pEocTar,
UCTOYHUKMA TOKa, 3JEKTpPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTUBIEHUS, BAKYyMHBIH  JHOA, TEPMUCTOPHl U  (POTOPE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu:

H3mepeHue cuibl TOKa M HaPSHKCHUS.

3aBHUCHUMOCTh COMPOTHUBIICHUS IUIUHAPUIECKUX MPOBOIHUKOB OT JUIMHBI, TUIOMIA M TOTIEPEYHOTO
CEYEHHUs U MaTepuaia.

CMeliaHHOE COeTUHEHUE POBOIHUKOB.

[Tpsimoe u3mMepeHue MeKTPoaABHKYIIEH cuibl. KopoTkoe 3aMbIkaHie ralbBAHUYECKOTO AJIIEMEHTa
Y OLIEHKA BHYTPEHHET'O COMPOTHUBIICHUSI.

3aBUCHUMOCTH COTIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psii ¥ MPOBOJIUMOCTh BO3IyXa.

OIHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3ydeHne cMEIaHHOTO COEMHEHHSI PE3UCTOPOB.

N3mepenne 3neKTpoABMKYILEH CUIIbl NICTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.
Habmroienue snektponusa.

Meoswcnpeomemmuvie cesazu N3yuenune kypcea pusznku 6a30Boro ypoBHs B 10 Ki1acce OCyIIeCTBISIETCS
¢ YU€TOM COJIepKaTeIIbHBIX MEXKITPEIMETHBIX CBSI3€H ¢ KypcaMu MaTEMaTHUKH, OMOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJOTHU.

MexnpenMeTHble MOHATHUS, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAyYHOI'O MO3HAHUS: SIBJICHHE,
Hay4HBIA (pakT, TUIIOTE3a, (Pu3nUeckass BETUYNHA, 3aKOH, TEOpHUs, HAOIIOJCHUE, IKCIICPUMEHT,
MOJIeJIMPOBaHUE, MOJIEIb, H3MEPEHHUE.

MaremaTnka: pelieHrue CUCTEMBbl YpaBHEHW, NuHelHas (yHKIuWs, mapabona, runepOona, ux
rpaduku M CBOWMCTBA, TPUTOHOMETpHUECKHE (DYHKIIMU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHTEHC,
OCHOBHO€ TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPHI M WX TMPOEKIMH Ha OCH KOOPAHWHAT,

CJIOKCHHUEC BEKTOPOB.



buonorus: Mmexann4eckoe IBHKEHUE B )KUBOU mpupoje, muddys3usi, o0cMocC, TEIIOOOMEH KUBBIX
OpraHu3MOB (BUbI TEIUIONEPENAUH, TEIJIOBOE PABHOBECHUE), HJIEKTPUUECKUE SIBJICHUS B >KUBOU
pUPOJIE.

XuUMHUS: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIECTBa,
MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TN, KUJIKOCTEH M Tra30B, SJICKTPUUYECKHUE
CBOMCTBA METAJUJIOB, SJIEKTPOJIMTUYECKAs IUCCOLIUALIMS, TaJlbBAHUKA.

['eorpadusi: BIaXXKHOCTh BO3/AyXa, BETPHI, 6apoMeTp, TEPMOMETD.

TexHomorust: mpeoOpa3oBaHUE JBMKCHHH C HWCIOJIB30BAHHEM MEXaHU3MOB, y4€T TPEHUS B
TEXHUKE, TOJIIUITHUKH, WCIIOJb30BaHUE 3aKOHA COXpPAaHEHUsS HMMITyJibca B TEXHHUKE (pakeTa,
BOJOMET W Jpyrue), JBUTATENhb BHYTPEHHETO CrOpaHus, MapoBas TypOuHa, OBITOBOMU
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU MOJIYYSHHS] COBPEMEHHBIX MaTEPHAJIOB, B TOM YHUCIIE
HaHOMATEpUaJIOB, M  HAHOTEXHOJIOTHMH,  JJICKTpOCTATUYECKas  3alluTa,  3a3eMJICHUE
ANEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, dSJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pa3znen 4. diiekTpoauHaMuKa

Tema 3. MarautHoe moJie. JJIeKTPOMATHUTHAS HHAYKIMUS

[TocrosiHHBIE MAarHUTHI. B3auMo1elicTBHE MOCTOSHHBIX MArHUTOB. MaruutHoe noJie. Bektop
MarHuTHOM MHAYKIMH. [I[prHIMI cyneprno3suuyu MarHUTHBIX ITOJIEH. JIMHUM MarHUTHOM
nHayKuud. KapTuHa AMHUI MarHUTHOW MHYKUWU MTOJIS IOCTOSIHHBIX MarHUTOB.

MarauTHoe 1noje NpoBOJHUKA ¢ TOKOM. KapTuHa JIMHUI MHAYKIIMK MAarHUTHOTO MOJIsl JUIMHHOTO
MIPSIMOTO TIPOBOJTHUKA M 3aMKHYTOTO KOJIBI[EBOT'O ITPOBOIHUKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzaumopeiicTBre npoBoAHUKOB ¢ TOKOM. Cuila Amnepa, e€ MOAyJIb U HallpaBJICHUE.
Cuina JlopeHua, e€ MOIysib U HampaBieHUE. J[BH)KeHHE 3apsKEHHOW YacTHUIBl B OJHOPOIHOM
MarHuTHOM Tone. PabGota cunbl JlopeHma. SIBneHue sieKTpoMarHUTHOM WHAyKmuH. [loTox
BEKTOpa MarHUTHOW MHAYKIIUU. DJIEKTPOJBIKYIIAs CUJIa MHAYKIIMHU. 3aKOH 3JIEKTPOMArHUTHON
unaykiuu @apajes. BuxpeBoe a1eKTpruieckoe moje. IIEKTPOABIKYINAs CUila HHIYKIITH

B [IPOBOJIHMKE, IBMKYILEMCS MTOCTYNAaTEIbHO B OAHOPOJIHOM MarHuTHOM noe. [Tpasuino Jlenna.
NHayKTUBHOCTD. SIBIEHWE CAMOMHIYKLIMH. DIEKTPOABUKYILAS CHUJIA CAMOMHAYKIMU. DHEPrus
MarHUTHOTO TIOJIS KaTYIIKH ¢ TOKOM. DJIEKTPOMardHuTHOE TOJIE.

TexHudyeckue  yCTpOWCTBA W MPAKTHUYECKOEC TMPUMEHEHHWE: TIOCTOSIHHBIE  MarHWTHI,
ANEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTENIN 3I€MEHTAPHBIX YaCTULL,UHIYKIIMOHHAS M1€Yb.
Jlemoncmpayuu:

OmneIT OpcTena.

OTKJIOHEHHE QJICKTPOHHOT'O ITy4YKa MAarHuTHBIM I10JICEM.



JIuHMM MHOYKIMY MarHUTHOTO TOJIS.

B3aumopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuita Ammiepa.

[etictBue cuibl JIopeH1a HA HOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMArHUTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTbD 3JIEKTPOJIBUKYILEH CUJIbI MHIYKIUU OT CKOPOCTH U3MEHEHUSI MarHUTHOI'O IIOTOKA.
SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomai

W3y4yeHre MarHUTHOTO TOJISl KaTYIIKHU C TOKOM.

HccnenoBanue neiCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanu4eckue u 3JIeKTPOMATHUTHbIE KoJIeOaHUs

Konebarenbnas cuctema. CBOOOAHBIE MeXaHMUECKUe Kosebanus. ['apMoHudeckne KojaeOaHws.
[lepuon, wacroTta, amrmuutyga u ¢asza koneGanuil. [IpyxuHHBIM MasTHUK. MaTemaTuueckui
MasiTHUK. YpaBHEHHE rapMOHHUYECKUX KoJjebanuil. [IpeBpaiiieHne sHepruu npu rapMOHHUYECKHUX
KOJICOAHUSX.

KonebarenbHbiit KOHTYp. CBOOOIHBIC AIEKTPOMArHUTHBIC KOJICOaHUs B UACATLHOM
K0JIe0aTEIbHOM KOHTYpE. AHAIOTHS MEXKIY MEXaHMUECKUMU U SJIEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akOH COXpaHEHHS SHEPTHUU B UACATHLHOM KojeOaTeabHOM
KOHTYpe.

[IpencraBinenne o 3aTyxaloUMX KojeOaHUAX. BbIHYX/JIE€HHbIE MEXaHUYECKHE KoJeOaHMUs.
Pe3onanc. BeiHyXI€HHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

[lepemennbiii TOk. CHUHYCOWJAIbHBIM IEPEMEHHBIA TOK. MOIIHOCTh TEPEMEHHOIO TOKA.
AMIUIUTYJHOE M JeiCTByIOIllee 3HAUYE€HHWE CHJIbl TOKa W HampsbkeHus. TpaHcdopmatop.
[TpousBoacTBO, nepesavya U NOTpeOIeHUE AMEKTPUIECKOW IHEPTUU. DKOJIOTUYECKHE PUCKU TPU
IIPOU3BOJICTBE ANEKTPO’HEpruu. KylbTypa HMCIONb30BaHMs JIEKTPO3HEPTUU B ITOBCEIHEBHOMN
JKU3HU.

TexHuueckue ycTpoucTBa M IMPAKTHUYECKOE NMPUMEHEHHUE: JIEKTPUYECKH 3BOHOK, T'€HEpaTop
MEPEMEHHOT0 TOKa, JIMHUU JJIEKTporepeay.

Jlemoncmpayuu:

HccnenoBanue mapamMeTpoB KoyieOaTeNbHON cHCTeMbl (MPYKUHHBIA WM MaTeMaTUYECKUN
MasITHHK).

Hab6nronenue 3aryxaronmx Kojie0aHui.



HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOaHUH.

Habmronenue pe3onanca.

CB0OOOIHBIE IEKTPOMArHUTHBIE KOJIEOaHuUs.

OcuuorpaMMbl (3aBUCUMOCTH CHITBI TOKA U HAPSHKEHUS OT BPEMEHHU) IS AJIEKTPOMArHUTHBIX
KoJIeOaHui.

Pe3onanc mnpu mocienoBaTeNIbHOM COEIUHEHUU PE3UCTOPa, KATYHIKM HMHAYKTUBHOCTH U
KOHJIEHCATOopa.

Monenb TUHUY 3IIEKTpOIIepe1adH.

Yuenuueckuii sxcnepumenm, n1abopamopHuvle pabomai:

HccnenoBanue 3aBUCHMOCTH IEPUO/IAa MAJTBIX KOJICOAHUIA TPy3a Ha HUTH OT JJIMHBI HUTH H MACChI
rpysa.

HccnenoBanue MepeMEHHOIO TOKA B IIENMH U3 MOCIEA0BATENIbHO COSAMHEHHBIX KOHJIEHCATOPA,
KaTyIIK{ U PE3UCTOpa.

Tema 2. Mexann4yeckue v 3J1eKTPOMATHUTHbIE BOJIHbBI

Mexannyeckue BOJIHBI, ycioBusi pacnpoctpanHenus. [lepuoa. CkopocTh pacnpoCTpaHeHHs U
JuiHa BoJHbL [Tonepeunsie 1 mpoaoabHbie BOHBL. HTepdepeHus u qudpakims MexaHn4ecKuxX
BOJIH.

3ByK. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNIeKTPOMarHUTHbIE BOJIHBL. Y CIOBUSA M3JIYyUYEHUsS] HJICKTPOMATrHUTHBIX BOJIH. B3auMmHas
opueHTanus BekTopoB E, B, v B anexkTpoMarautHoil BosHe. CBONCTBA AJIEKTPOMATrHUTHBIX BOJIH:
OTpa’KeHUe, npenoMiieHue, — moysApu3anus,  audpakuus,uHTepdepeHITus. CkopocTh
AJIEKTPOMArHUTHBIX BOJH. [llkama smekTpoMarHUTHRIX BOJIH. [IprMeHEeHHEe 3JIeKTPOMarHUTHBIX
BOJH B TeXHUKe U ObiTy. [IpuHIUNBI paaviocBs3u W TeNEBUACHUS. Pamuonoxarus.
DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuyeckue yCTpOWCTBa W TMPAKTUYECKOE TMPUMEHEHHE: MYy3bIKalbHble HWHCTPYMEHTHI,
yIBTPa3BYKOBAsl JTMArHOCTHMKA B TEXHHUKE W MEIUIIMHE, paaap, PaJHoONpUEMHHUK, TEJIEBU3O0D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu:

OO0pa3oBaHue U pacpoCTpaHEeHHE TOMEPEUHBIX U MPOIO0IbHBIX BOJH.

KoneOG:mromeecs Teno kak HCTOYHUK 3BYKa.

HabGnronenue oTpaxeHus U MPEIOMIIEHUS MEXaHUIECKUX BOJIH.

Hab6monenue nnatepdepeHn u AUGpaKkiiud MEXaHHUYECKUX BOJH.

3BYKOBOM PE30HAHC.

HabGnronenue cBs3u TpPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTY/IOM M 9aCTOTOM KOJIeOaHMiA.



HccnenoBanue CBOMCTB AJEKTPOMATHUTHBIX BOJIH: OTPa)XKEHHE, INPEIOMIICHUE, IOJISpU3aLus,
nudpakuus, tHTepdepeHIus.

Tema 3. OnTuka

I'eomeTpuyeckas ontuka. [IpsMonuHeiiHOe pacnpocTpaHeHUE CBeTa B OAHOPOJHON cpene. Jlyu
cBera. TodeuHbIl UCTOUYHMK cBeTa. OTpakeHHe cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoenue
n300paXeHUil B IUIOCKOM 3epkaine. [Ipenomienue cBera. 3akOHbI IPEIOMIIEHHS CBETa.
AOcomoTHBIN noka3arenb npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblil yroiu
MOJIHOTO BHYTpeHHero oTpaxenus. {ucnepcus cera. CiioxkHbIi cocTaB 6enoro cera. L{ser.
Cobupatoiue U paccenBaroniye JuH3bl. ToHKas JMH3a. DOKYCHOE PAcCTOSTHUE U ONTHYECKas
cuia TOHKOW JmH3bL IlocTpoeHne M300pakeHuil B COOMPAIONIMX U PACCEHBAIOIIUX JIMH3AX.
@opMyna TOHKOW JHMH3BL. YBEIMYEHHME, JaBaeMoe JMH30H. Ilpenensl npuMeHMMOCTH
reoMeTpuueckoi ontuku. Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIE HCTOYHHUKH.
YcnoBus HaOMIOIEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHOM KapTUHE OT ABYX
cHH(]a3HBIX KOTEPEHTHBIX UCTOYHHUKOB. J[udpakuus cera. Jndpakunonnas pemeéTka. Y cioBue
HAOJIIOJIEHUsI TJVIABHBIX MAaKCUMYMOB IIpM TaJ€HUU MOHOXPOMAaTHMYECKOro CBeTa Ha
mudpakuonnyto pemeTky. [lonspuzanus ceera.

TexHuyeckue yCTpoWCTBa W MPAKTHUYECKOE NPUMEHEHHE: OuKH, Jyma, ¢oToamnmnapar,
IIPOEKIIMOHHBIN anmnapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(paKIMOHHAs PEIIETKA,
HOJIIPOU .

Jlemoncmpayuu:

[TpsimonuHEIHOE pacIpocTpaHEHHE, OTPAKEHHUE U IIPEJIOMIIEHUE CBETA.

OnTuyeckue npudopsI.

[TontHOE BHYTpEeHHEE OTpakeHHne. MoJieslb CBETOBO/IA.

HccnenoBanue CBOWCTB N300paKEHUN B JIMH3AX.

Moenu MUKpOCKOIIa, TEIECKOIA.

Hab6monenue nnrepdepeHimm ceera.

Habmonenue nudpakiuu certa.

HaGnronenue nucnepcuu cBeTa.

[TosrydeHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Torydenue ciekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PEHIETKH.

Habmroienue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomui.

M3mepenue nokasaresns npeaoMIIeHHUs CTEKIIA.

HccnenoBanue CBOMCTB N300paKeHHM B JIMH3AX.

Hab6nronenue aucnepcun cBera.



Paznen 6. OcHOBBI crienMaJIbHOH TEOPHH OTHOCHTEILHOCTH

I'paHunBI IPUMEHUMOCTH KJIACCUYECKOM MeXaHMku. llocTrynaTel crenuanbHONM —TEOpUH
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSI CKOPOCTH CBE€Ta B BakKyyMe, [PUHIIUII
OTHOCUTENBHOCTH DiHIITEHHA. OTHOCUTEIBHOCTh OJIHOBPEMEHHOCTU. 3aMeICHUE BPEMEHHU U
COKpAICHUE JJIMHBI. DHEPTUs U UMITYJIbC PEIATUBUCTCKOM YacTUIlbl. CBs3b MacChl C SHEPTUEN U

HMITYJIbCOM peHHTHBHCTCKOﬁ JaCTUIbI. 3Hepr1/151 ITOKO4I.

Paznen 7. KBanroBasi ¢pusuka

Tema 1. J1eMeHTbI KBAHTOBOI ONTUKHU

®otonbl. opmyna [Tnanka cBsi3u SHEPrUH POTOHA C €TO YACTOTON. DHEPTrUs M UMITYJIbC (POTOHA.
OtkpeiTue u uccinenoBanue (orosddexra. Onpitel A.I'. CroneroBa. 3akonsl (oTodddekTa.
Ypasuenue DiHmTelHa ans poroaddexra. «Kpacnas rpanuna» porosrddexra. JlaBnenue cpera.
Omnpitel I1.H. JIeGeneBa. Xumuueckoe 1eHCTBUE CBETA.

TexHUYEeCKue YCTPONUCTBA U MMPAKTUIECKOE IPUMEHEHUE: (POTOAIEMEHT, ()OTOAATIYUK, COTHEUHAS
Oarapesi, CBETOAHO/I.

Jlemoncmpayuu:

®Doto3ddeKT Ha YCTaHOBKE C IMHKOBOH TUIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETro GoTodddekra.

CBeToaHoI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna no paccessauto o-dactuil. [lnmanerapHas Mozenb
atoma. [Toctynarel bopa. M3nydyenue u nornomienre GOTOHOB MpHU MEpPeXxoe aToMa ¢ OJAHOTO
YpOBHS SHEPTUH Ha Apyroil. Buasl ciekTpoB. CrieKTp ypOBHEW SHEPTUHU aToMa BOJIOPO/A.
BonnoBeie cBoiicTBa 4actull. Bomnbl ne bpoinga. KopmyckynsipHO-BOJTHOBOM —AyallU3M.
CroHTaHHOE U BBIHYKJIEHHOE U3TyUYeHHUE.

TexHuYecKre YCTPONUCTBA U MPAKTHUECKOE TIPUMEHCHHUE: CIIEKTPaIbHbIN aHaau3 (CIEKTPOCKOT),
Ja3ep, KBAaHTOBBII KOMITBIOTED.

Jlemoncmpayuu:

Mopenb onsiTa Pezepdopra.

Omnpenenenue JUIMHBI BOJTHBI J1a3epa.

Habmronenne nuHeWyaThIX CIEKTPOB U3ITYUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomai



Hab6nronenue muHEHYaTOro CriekTpa.

Tema 3. AToMHOE SIAPO

OKCHEPUMEHTHI, JO0KA3bIBAIOIINE CIIOKHOCTh CTPOECHUs fA1apa. OTKpBITHE pPaJlOaKTUBHOCTH.
OmnsiThl Pesepdopaa no omnpenesneHuto cocraBa paanoakTUBHOIo u3iyueHus. CBoiicTBa anbda-,
6era-, raMma-u3nydeHus. BiusHue paainoakTUBHOCTH HA )KHUBbIE OpraHu3Mbl. OTKPBITHE IPOTOHA
u Heiirpona. Hykinonnas mozens sinpa I'eitsenOepra—Banenko. 3apsin saapa. MaccoBoe 4ncio
snpa. zotonsl. Anbda-pacnan. DNeKTpOHHBIA U TO3UTPOHHBIHN OeTa-pacnan. ['aMMa-u3nydeHue.
3aKOH paJiMOaKTHUBHOIO pacraja. DHEprusi CBsI3U HYKJIOHOB B sjpe. SnepHbie cuibl. Jledekr
Macchl sapa. SAnepHeie peakiuu. Jlenenue u cunres saep. AaepHsiii peaktop. TepmosaepHbIil
cunre3. [IpobrnemMbl U MepCreKTUBBl SACPHONW YHEPreTUKU. DKOJOTHYECKUE ACIEKTHI sIepHOU
DHEPreTUKU. OJEMEHTAapHble dYacTHIbl. OTKphITHE MO3UTpOHA. MeTronbl HAOMIOAEHUS U
pPETUCTpPAllMM  DJIEMEHTApHBIX 4YacTull. @DyHIaMEHTaJbHbIE B3aUMOAEHCTBHA. EQMHCTBO
(bu3nueckoil KapTUHBI MUpA.

TexHuueckue yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: T03UMETP, Kamepa BuibcoHa, siAepHbIil
peakTop, aToMHast 6oM0a.

Jlemoncmpayuu:

CuéTurK MOHU3HUPYIOIIUX YaCTHII.

YyeHnueckuil IKCIeprUMEHT, J1abopaTOpHbIe pabOThI

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusim).

Pasnen 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3MKH

Oransl pa3BUTHA acTpoHOMHUH. [IpHuKiIagHOE 1 MUPOBO33pEHYECKOE 3HAYEHUE ACTPOHOMUH.

Bun 3Bé3nnoro Heba. Co3Besnus, sipkue 3BE3/bI, MIIaHEThI, X BUAUMOE JABIKeHHEe. CollHeuHas
cucrema. Connue. ConHeuHas akTUBHOCTb. VicTounuk sHeprun CosHIa 1 3BE371. 3BE3IbI, X
OCHOBHBIE XapaKTEpUCTHUKU. /[narpamMmma «CeKTpalIbHbIN KJIacC — CBETUMOCTD). 3BE3/1bI INIABHOU
MIOCJIEOBATENbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» JUIsl  3BE3]  IJIaBHOMU
nocnea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3a. CoOBpeMEHHbIE MPEACTABICHUS O
IPOUCXO0XAeHUN U 3Bomonuu CosHIa U 3BE37. DTanbl *KU3HU 3BE31. Mueunslii [lyTe — Hala
lNanakTtuka. [lonoxxenne u auxenue Connua B ['anaktuke. Tunsl ranaktuk. Paguoranaktuku u
KBa3aphbl. YUEpHbIE ABIPHI B sipax rajlakTuk. Beenennas. Pacmmpenue Beenennoit. 3akon Xa66ma.
PazOeranne ramaktuk. Teopus bonbmoro B3peiBa. PennkroBoe wuzmyuenue. MaciitaOHas
cTpykTypa Beenennoit. Meraranakruka. Hepeménnbie nmpo0iemMbl aCTpPOHOMUHU.

Yuenuueckue nabniooenus

Habmionenuss HEBOOPY)KEHHBIM TJIa30M C HCIOJIb30BAaHHUEM KOMIBIOTEPHBIX MPUIOKEHUH IS

OMMPECACIICHUA ITOJIOXKCHUSA HeOEeCHBIX OOBEKTOB Ha KOHKPCTHYIO OaTy: OCHOBHBIC CO3BC3OUA



CesepHoro mosymmapust U sipkue 3BE3161. HaOmronenus B teneckon JIyHsl, turaner, MiedHoro
ITyTn.

O0o0maroniee NnoBTOpPeHHE

Ponp pu3uKM M acTpOHOMHM B SKOHOMHYECKOM, TEXHOJIOIMYECKOH, COLMAIBHOM M 3THYECKOU
cdepax IesTeIbHOCTH YeJI0BEKa, poib U MECTO (PU3UKU M ACTPOHOMHUH B COBPEMEHHOM Hay4yHOU
KapTUHE MHpa, Posib (U3NYECKOH TeopuH B (OPMHPOBAHWHU TPEACTABICHUH O (pu3HuecKon
KapTHHE MHpa, MECTO (PU3MUYECKON KapTUHBI MUpPA B OOILIEM Psiy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IIPEJCTaBICHUI O IPUPOJE.

Meosicnpeomemmnuwie ceasu

N3yuenne kypca ¢usuku OazoBoro ypoBHsS B 11 Kiacce ocymiecTBisieTcss ¢ y4ETom
COJepKATENBHBIX MEXKIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHOJIOTHH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

MexnpeaMeTHble NOHATHS, CBA3aHHBIE C W3YYEHHEM METOJ0OB HAy4YHOI'O IO3HAHUS: SIBICHHE,
HAYYHBII (akT, TMIoTe3a, (PU3NUecKas BEJIMYMHA, 3aKOH, TEOPHs, HAOIIOJIEHHE, SKCIICPUMEHT,
MOJIEJIMPOBAaHUE, MOJIEIb, U3MEPEHHUE.

MaremaTuka: peuieHue CUCTEMbl YpaBHEHHUH, TPUrOHOMETpHUecKUe (QYyHKIMH: CUHYC, KOCHHYC,
TaHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO, BEKTOPBI M MX IPOCKIIMH HA OCH
KOOPJIMHAT, CIIO)KEHHE BEKTOPOB, MPOHM3BOIHBIC JIEMEHTAPHBIX (DYHKIUH, MPU3HAKKA TOA0OHS
TPEYTOJILHUKOB, OTIPE/ICICHUE TUIOMAN TUIOCKUX (GUTYp M 00BEMa Tell.

buonorus: snekrpuueckue sIBIEHUS B JKUBOW NpUpPOjE, KoseOaTelabHblE JBUKEHHS B >KUBOU
IPUPOJIE, OTITUYECKUE SIBICHUS B )KUBOW NPUPOJIE, AEUCTBUE paluallii Ha )KUBbIE OPIraHU3MBI.
XUMUS: CTPOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKast CTPYKTypa TBEPABIX TEJ, MEXaHU3MBI
00pa30oBaHMs KPUCTAJUIMYECKON PEIIETKH, CHEKTPAJIbHBIN aHaIH3.

['eorpadusa: MarHuTHBIE MOJIOCAa 3€MIIM, 3aJ€KU MArHUTHBIX pyJ, (GOTOCHEMKA 3EMHOM
MOBEPXHOCTH, NPEJICKa3aHUE 3eMIIETPSICCHUH.

TexHONOTHSI: JIMHUM DIIEKTpOIepenad, TeHepaTop MEPEMEHHOTO TOKa, OJJIEKTPOJIBHTATENb,
WHIYKIIMOHHAs TeYb, pajap, paauoNpHUEMHHUK, TEIEBH30p, aHTeHHa, TenedoH, CBY-meus,

HpOGKI_[I/IOHHHﬁ arrapart, BOJIOKOHHas OIITUKa, COJIHECYHAA 6aTape;1.

3. IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O ITIPEAMET
OcBoenne ydeOHoro mpeamera «®dusuka» Ha ypoBHE cpeaHero oO0Iero oOpa3oBaHUS
(6a30BbI  ypOBEHBb) JOKHO OOECMEYHTh JOCTH)KEHHE CIEAYIONUX JIMYHOCTHBIX,

MCTAIIPEAMCTHBIX U MMPECAMCTHBIX O6pa30BaTCHBHLIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI



JInaHOCTHBIE pe3yNbTaThl OCBOCHUS ydeOHOro mpenmera «Du3HKay TOJKHBI OTpaXkaThb
TOTOBHOCTb U  CIIOCOOHOCTh OOYYaIOLIMXCS PYKOBOACTBOBATbCA  C(HOPMUPOBAHHOMN
BHYTPEHHEN NO3ULMEN JIMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpPHEHTALWM, ITO3UTUBHBIX
BHYTPEHHUX YyOEXICHUH, COOTBETCTBYIOIIUX TPAJUIUOHHBIM ILIEHHOCTSIM POCCHUHCKOTO
oO11ecTBa, paclIupeHne >KM3HEHHOTO OTIbITA U OIBITA JACSITEIbHOCTU B IPOIECCE Peau3aluu
OCHOBHBIX HaIlpaBJICHUN BOCIUTATEIHHON JIEATEILHOCTH, B TOM UHCJIE B YACTH:

1) rpamaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKONM TMO3MIMHM  OOydYaromerocss Kak aKTHMBHOIO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

NPUHITHE TPAJAUIUOHHBIX OOIICUEIOBEYSCKUX TYMAHUCTHUYECKUX M JEMOKPATHYECKHX
IICHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JAESTEIbHOCTh B HMHTEpecax TpaKIaHCKOro oOIIecTBa,
y4acTBOBAaTh B CAMOYTPABIECHUH B 00pa30BaTeIbHON OpraHU3aIiH;

YMEHHE B3aUMO/ICHCTBOBATH C COITUAIBHBIMU UHCTHTYTaMH B COOTBETCTBUU C UX (PYHKIIHSIMH
Y Ha3HAYCHUEM;

TOTOBHOCTh K T'YMaHUTApPHOU U BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaKTAHCKOW MJIEHTHYHOCTH, MAaTPUOTU3MA; IIEHHOCTHOE
OTHONICHHUE K TOCYJapCTBEHHBIM CUMBOJIAM, TOCTIKEHUSM POCCHICKUX YUEHBIX B 00J1aCTH
(bU3HUKHN U TEXHHKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, AITHYECKOTO TOBEJAEHUS, CIOCOOHOCTh
OIICHUBATh CUTYAIlMI0O U NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh Ha MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI M ILIEHHOCTHU, B TOM YHUCJE B JI€ATEIbHOCTU YUYEHOIO; OCO3HAHUE
JUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYHBOTO Oy IyIIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETHKY HAyYHOTO TBOPYECTBA, MPUCYIIETO
buznyeckoil HayKe;

5) Tpy10BOro BOCIIUTAHUA:

WHTEpEC K pa3InyHbIM chepaM mpodecCHOHATBHON NeATETbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (U3MKON M TEXHUKOW, YMEHHUE COBEpIlIaTh OCO3HAHHBIA BbIOOp Oyayuiel mpodeccuu u
pean30BbIBaTh COOCTBEHHBIE JKM3HEHHBIE IIJIaHBl; TOTOBHOCTh M CIOCOOHOCTH K
o0pa3oBaHHIO U caM000pa30BaHMIO B 001acTU (PU3UKHU HA MPOTSHKEHUU BCEH JKU3HH;

6) IKOJIOrM4eCcKOro BOCIIMTAHMS:



C(OPMHUPOBAHHOCTb  JKOJIOTMYECKOM KyJIbTYpbl, OCO3HAaHHE TIJIOOAJIBHOIO XapakTepa
HKOJIOTHUECKUX MPo0IeM; IJIAHUPOBAHUE U OCYILIECTBIICHUE ACHCTBHUI B OKpY KalolIel cpesie
Ha OCHOBE 3HAHUs LEJIeW YCTOWYMBOIO PAa3BUTUsA YEIOBEYECTBA; PACIIMPEHUE OIbITA
JeSITeIbHOCTH SKOJIOTUYECKOM HAIPaBICHHOCTH Ha OCHOBE UMEIOLIMXCS 3HAHUH 10 (QU3HKE;
7) HEHHOCTH HAYYHOI'O NMO3HAHUSA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢u3nUeckoil HayKH; 0CO3HAHHE IIEHHOCTH HAyYHOU JIeATEIbHOCTH, TOTOBHOCTD B IPOLIECCE
u3yuyeHus: (U3MKU OCYLIECTBIISTh IPOEKTHYI0 U HCCIIEAOBATENbCKYIO JESTEIbHOCTD

WHIUWBUAYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATBI

IMo3naBaTebHbIE yHHBePCAJIbHbIE yUeOHbIE TeiiCTBUS

Ba3oBbie Jlornueckne AeiicTBUs:
CaMOCTOSITENIHO (D OpMYyJIMpOBaTh H  aKTyalM3upoBaTh MpoOiieMy, paccMaTrpuBarh €€
BCECTOPOHHE;
OTIPENENATh IENU ICATEIIbHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUU UX JOCTHIKCHHUS,
BBISIBIISITH 3AKOHOMEPHOCTH U TIPOTHBOPEUHSI B PACCMATPUBACMbIX (PU3NYCCKHUX SBIICHUSX;
pa3pabarhiBaTh IUIAH PEIICHUS MPOOJIEMBI C yU4ETOM aHaIM3a WMEIOIIUXCS MaTepUaTbHBIX U
HEMaTepUATBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBHI B JICSITEIHLHOCTD, OLICHUBATH COOTBETCTBUE PE3YJITATOB IEJISIM, OIICHUBATh
PHUCKH TIOCTIEACTBUI JESTENbHOCTH;
KOOPJMHHUPOBATh W  BBIOJNHATH pPabOTy B  YCIOBUSX pPeaJbHOrO, BHUPTYyaILHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;
pa3BUBaTh KPEaTUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble uccienoBaTebCcKHe 1eiCTBUS:
BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH IMTOHATHSAMHI H METOIaMU (PU3HUECKON HAYKH;
BJIQJICTh HaBBIKAMHU y4eOHO-HCCIICIOBATEIILCKON U TPOSKTHOM JIeATEIHHOCTH B 00JIACTH (DHU3HKH,
CIIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB peIleHus 3amad
bu3NYECKOro cofepKaHus, MPUMEHEHHUIO Pa3INYHBIX METOI0B MTO3HAHUS;
BJIQJICTh BHUJAMH JISATSIBHOCTH 110 TIOJTYYCHHIO HOBOTO 3HAHHWS, €r0 HWHTEPIPETAIlHH,
peoOpa30BaHUIO U IIPUMEHEHUIO B PA3JINIHBIX YICOHBIX CHTYAIUSIX, B TOM YHCIIC TIPU CO3/TaHUN
y4eOHBIX MPOEKTOB B 00JIACTH (PU3HKH;
BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTYAIM3UPOBATh 3a7a4y, BBIBUTATh THIIOTE3Y €6
peIIeHNs, HaXOAUTh apTYMEHTHI JUIS JIOKa3aTeIbCTBA CBOUX YTBEPIKICHUM, 3a/1aBaTh IMapaMeTPhI

Y KpUTEPUU PELICHNUS;



aHAJIN3MPOBATh MOIYYCHHBIE B XOAE PEIICHUS 33aJa4M PE3yJIbTAaThl, KPUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTD, IIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBHUTH U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHON JIEATEILHOCTH, B TOM YHCIIE
IpU U3y4eHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLI€HUBATh IPUOOPETEHHBIN OIIBIT;

YMETh EePEHOCUTH 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 00IaCTh KU3HEIEATEILHOCTH;

yMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE UJIEH, IPeJlaraTb OPUTHHAJIBHBIE IOAXOAbI U PELICHHUS,

CTaBUTb IPOOJIEMBI U 33JjauHl, JOITyCKAIOIUE aJIbTEPHATUBHBIE PELICHUS.

Paborta ¢ nnopmanmeii:

BJIAJICTh HABBIKAMH TOIy4YEeHUS UHPOPMALUU (HU3UIECKOTO COACPIKAHUS U3 UCTOYHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEIbHO OCYILECTBIATh IOUCK, aHAJIN3, CHCTEMAaTH3alUI0 U HMHTEPIPETALUIO
UH(OPMAaLIUU Pa3IMYHbIX BUJOB U (OPM Ipe/ICTaBICHHUS;

OLIEHUBATh JJOCTOBEPHOCTH WH(POPMAIINH;

UCIIOJIb30BaTh CPEJICTBA MH(OPMALMOHHBIX MU KOMMYHHUKALMOHHBIX TEXHOJOTHH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OpPraHU3ALMOHHBIX 3aJad C COOJIOJEHHEM TpeOOBaHUM
SPrOHOMMKH, TEXHUKH O€30IIaCHOCTH, TUTHEHBI, pecypcocOepeeH sl, MPAaBOBBIX M ITHUECKUX
HOPM, HOPM HH()OPMAIIMOHHOW 0€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COJACpKAHWUSA B PAa3IUYHBIX (opMaTax C y4éTOM Ha3HAYCHHUS
uHpOpMALlUM U 1EeJeBOH ayIuUTOPUM, BbIOMpas ONTUMAIbHYIO (GOpPMY MpPEICTABICHUS MU
BU3yaJIU3aLUU.

KoMMmyHukaTHBHBIE yHUBepcaibHble yueOHbIe 1elCTBHUS:

OCYLIECTBIISATh OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JNESATEILHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallMid U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOK TOUYKY 3PEHHUs C UCIIOIb30BAHUEM S3bIKOBBIX CPEICTB;
MOHMMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U MHIUBUAYaIbHOH paOOTBHIBHIOMPATH
TEMaTUKy U METOAbl COBMECTHBIX NEHCTBHI ¢ y4€TOM OOIIMX HMHTEPECOB, U BO3MOXKHOCTEH
Ka)KJ0r0 WIEHA KOJIJIEKTUBA;

IIPUHUMATBH LIEJIA COBMECTHOM AEATEIBbHOCTH, OPraHU30BBIBATE U KOOPAUHUPOBAThH JACHCTBUSA 110
€€ TIOCTUKEHUIO: COCTABJIATH IUIAH JIEUCTBUM, pACIIPENEIATh POJIU C YIETOM MHEHUN YYaCTHUKOB,
00cy>XJ1aTh pe3yIbTaTbl COBMECTHOM paboThI;

OLIEHMBATh KayeCTBO CBOETO BKJA/Ja M KaXJOTO yYaCTHMKA KOMAaHJbl B OOIIMI pe3ysbTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

IpejjlaraTh HOBBIE IIPOEKTHI, OLIEHWBATh WAEH C NO3WLUHA HOBHU3HBI, OPUTHHAIBHOCTH,

MPAKTUYECKON 3HAYNMOCTH;



OCYIIECTBJISATh MO3UTUBHOE CTPATETMYECKOE IMOBEICHUE B PA3IMYHBIX CUTyallUsX, MPOSIBIATH
TBOPUYECTBO U BOOOPaKEHUE, OBITh NHUITUATHBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Camoopranu3anus:
CaMOCTOSITEJIbHO OCYIIECTBJISITh ITO3HABATEIIBHYIO JICSITCIBHOCT B 00JacTH (PU3UKU W
ACTPOHOMUH, BBISIBJISITH TPOOJIEMBI, CTAaBUTh U ()OPMYIUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEJIbHO COCTAaBIISATh IUIAH pEHICHUsT pacuy€THBIX W KAdyeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHHS TPAKTHYECKONM pPabOThI ¢ Y4ETOM MMEIOMIUXCS PECYypCOB, COOCTBEHHBIX
BO3MOHOCTEH U MPENOYTEHU;
JIaBaTh OLIEHKY HOBBIM CUTYAIIUsIM;
pacuupsaTh paMKH y9eOHOTO MPeMeTa Ha OCHOBE JIMYHBIX MMPEANIOYTCHUN;
JIeJIaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ceOst OTBETCTBEHHOCTH 32 PELICHHE;
OIICHUBAThH MPUOOPETEHHBIN OIIBIT;
CrocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO IPYIUIMH B 00JIACTH (DU3WKH, TIOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH UHTEJJIEKT:
JaBaTh OLEHKY HOBBIM CHUTYyalMsIM, BHOCHUTb KOPPEKTHUBBI B JESITEIBHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;
BJIQJICTh HABBIKAMU TI03HABATEIHHOW PEIICKCUM KaK OCO3HAHHS COBEPINACMBIX ICHCTBHHA WU
MBICJIUTEIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAaHUI;
MCIIONIb30BATh IPUEMBI pedIeKCHH JIJIS OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;
YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUSI 10 UX CHIDKCHHIO;
MIPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIbTATOB JIESITEIbHOCTH;
MPUHUMATH Ce0sl, MOHMMasi CBOM HEIOCTATKU M IOCTOMHCTBA;
MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATIU3€E PE3YIbTATOB AESITEIbHOCTH;
MIPU3HABATh CBOE MPABO U MPaBO JAPYTUX HA OIMIUOKH.
B mpotiecce nocTuxeHuss TMYHOCTHBIX PE3YIHTATOB OCBOCHUS TPOTPAMMBI TI0 (DPH3HKE JJIST yPOBHSI
cpenHero oOmiero o0pa3oBaHUs Yy OOYYarOIIMXCS COBEPIICHCTBYETCS OMOIIMOHATIBHBIN
MHTEIJIEKT, MpeArnoaaranimui chopMUpOBaHHOCTD:
CaMOCO3HAHMS, BKJIIOYAIOIIET0 CIIOCOOHOCTh ITOHMMATh CBOE SMOIIMOHAILHOE COCTOSIHUE,
BHJICTh HAIPaBJICHUS PA3BUTHSI COOCTBEHHOM AYMOIMOHAIBHON c(hephl, ObITh YBEPEHHBIM B ce0e;
CaMOpETYJIMPOBAHMUSI, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE NMPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEJICHUE, CITIOCOOHOCTh aIalTUPOBATHCSA K AMOIMOHAIBHBIM H3MEHEHHSIM U TMPOSIBIIATH

TMOKOCTh, OBITH OTKPBITHIM HOBOMY;



BHYTPEHHEH MOTHUBAIMH, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTHKEHHIO LIEJIH U yCIIeXy, ONTUMU3M,
MHUIMAaTUBHOCTb, YMEHHUE IECTBOBATh, UCXO/S U3 CBOMX BO3MOXKHOCTEN;
AMITATUH, BKIIOYAIOIEH CIOCOOHOCTh MOHMMATh SMOIIMOHAIILHOE COCTOSTHUE JPYTUX, YUYUTHIBAThH
€ro IpH OCYIIECTBIEHUHN OOLIEHNUS, CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;COLIMATIBHBIX
HaBBIKOB, BKJIFOYAOLIMX CIOCOOHOCTh BEICTPAUBATH OTHOILEHHS C IPYTUMH JIFOAbMHU, 3800 TUTHCS,
IPOSIBJIATH MHTEPEC U pa3peraTb KOHPIUKTHL

INPEAMETHBIE PE3YJIBTATbBI
K xoniy oOyuenus B 10 kiacce npegMeTHbIe pe3ysibTaTbl Ha 0a30BOM YPOBHE JOJKHBI OTpaXaThb
c(OPMHPOBAHHOCTh y 00yUarOIINUXCS YMEHUH:
JIEMOHCTPUPOBATH HA IPUMEPaX PoJib U MeCTO (PU3UKH B (POPMUPOBAHIH COBPEMEHHON HAYYHOM
KapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOMN TEXHUKU U TEXHOJIOTHM, B IPAKTUUYECKOM AESITEILHOCTU
JIFOJIEH;
YUUTBIBaTh TPAHULBl MPUMEHEHHsI M3YYEHHBIX (U3NYECKUX MOJEJeH: MaTepuaibHas TO4YKa,
MHEepLHaIbHas cUCTeMa OTCUYETA, aDCOIIOTHO TBEPAOE TEJO, UICANIbHBIN ra3, MOJEIHN CTPOSHUs
ra3oB, XUAKOCTEN U TBEPHABIX TeJl, TOUEUHBIH IEKTPUUECKUI 3aps]] IPU PEIICHUN (PU3NUECKUX
3ajay;
pacrio3HaBaTh (pU3HUECKUe sIBJICHUS (MPOLECChl) U OOBSCHATh X HA OCHOBE 3aKOHOB MEXaHUKHU,
MOJIEKYJISIPHO-KUHETUUECKON TEOPUHU CTPOEHUS BEILECTBA U AJIEKTPOJMHAMUKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JBW)KEHHE, CBOOOJHOE TWaJEHUE TeJ, JBWKCHHE II0
OKpY’>KHOCTH, MHEPLMs, B3auMoJeicTBUe Tel, Nuddy3us, OpOyHOBCKOE IBM)KEHHE, CTPOCHHE
KHUJIKOCTEH U TBEPABIX TeJ, U3MEHEHHe 00BbEMa Tell MPU HarpeBaHUM (OXJIAXKJIEHHH), TEIIOBOE
paBHOBECHE, HCIIApeHHE, KOHAEHCallus, IUIaBJIEHUE, KPUCTAIM3alus, KUIIEHUE, BIJIAXXHOCTh
BO3/yXa, MOBBIILIEHUE JaBJICHUS Ta3a MPU €ro HarpeBaHUM B 3aKPHITOM COCYZAE, CBS3b MEXIY
napaMeTpaMy COCTOSIHUSA ra3a B M30MPOLIECCAX, dIEKTPHU3ALMS Tell, B3AUMOIECHCTBUE 3aps0B;
OIHCBHIBATh MEXAaHMUYECKOE ABMKEHHE, UCIONb3ysl (U3NUYECKHUE BEIWYMHBI: KOOPAUHATA, MYyTb,
nepeMenieHne, CKOpocTb, YCKOPEHHE, Macca Tejla, CHIla, UMITYJIbC Tejla, KHHETHYecKas SHEPIUs,
NOTEHLIMAJbHAsl SHEPrusi, MeXaHuyeckas paboTa, MeXaHHYecKass MOILHOCTb; MPH OMHCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUN CMBICH HCIONb3YEMbIX BEJIWYMH, HUX OOO3HAYEHUS U
€IMHUIIBI, HAaXOIUTh (POPMYJIbI, CBA3BIBAIOIIME JaHHYI (U3NYECKYIO0 BEIUYMHY C JPYTHMMHU
BEJIMYUHAMU;
OINKCHIBAaTh M3YUYEHHBIE TEIJIOBBIE CBOMCTBA TeNl U TEIJIOBBIE SIBICHUS, UCIONb3Ys (pU3HUECcKue
BEJIMYMHBI: JIaBJIEHUE Ta3a, TEMIEparypa, CpPeIHsAs KHHETUYECKash HHEPIHs XaoTHYECKOIO
JBUKEHUSI MOJIEKYJ, CpPEJHEKBaJgpaTU4yHash CKOPOCTb MOJEKYJ, KOJWYECTBO TEIUIOTHI,
BHYTPEHHSS 3HEprus, padboTa raza, KodpQUIUEHT MOJEe3HOTO JIEHCTBUS TEIUIOBOTO JIBUTATENs;

Ipu OnrvCaHuu IpaBUIIBHO TPAKTOBATbH (i)I/I?)I/I'—IeCKI/Iﬁ CMBICJI HCIIOJIB3YEMBIX BCIWYWH, HX



0003Ha4YeHHsI U €AMHULIBI, HAXOAUTH (DOPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (PU3HUECKYIO BETHUNHY C
JPYTUMHU BEJTMYUHAM;

ONUCHIBATh M3YyYECHHBIC DJJIEKTPUUECKHE CBOMCTBA BEIIECTBA U DJIEKTPUYECKUE SIBJICHUS
(mpotiecchl), UCHOIB3YST (PU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUI 3apsll, AJIEKTPUUYECKOe MOJIe,
HaIpPsSKEHHOCTD MOJIs1, TOTEHIUAN, PA3HOCTh ITOTEHIMAJIOB;

[P ONMCAHHUH MTPABWIIBHO TPAKTOBATH (PU3NUYECKUIN CMBICI HCIIOJIB3yEeMbIX BEJTUYHH, UX
0003HaYCHHSI M €TUHUIIBL; YKa3bIBATh (DOPMYIIBI, CBSA3BIBAIOINIUE JAHHYIO (DU3UYECKYIO BEIIHUUHY
C ApYrMMH BEIUYMHAMU;

AHAIM3UPOBAThH (PU3UUECKHE MTPOLIECCHI U ABJICHUS, UCIIONb3Ys (PU3NUYECKUE 3aKOHBI U IPUHIIUIIBL:
3akOH BceMUpHOro tarorenus, I, II u Il 3akoHbl Hpr0TOHA, 3aKOH COXpAaHEHUS MEXaHUYECKOMN
SHEPTrUM, 3aKOH COXPAHEHUS MUMITYJIbCa, MPUHIHUIT CYNEPIO3UIMU CUJI, MPUHIIUI PaBHOIPAaBUS
WHEPUUAIbHBIX CHUCTEM OTCYETA, MOJIEKYJSPHO-KMHETUYECKYIO TEOPUI0 CTPOEHUS BEIECTBA,
ra3oBbl€ 3aKOHBI, CBSI3b CPEJAHEN KMHETHMYECKOW 3HEPruu TEIJIOBOTO JBUKEHHUS MOJIEKYJ C
aOCOJIIOTHOW  TEeMIIepaTypod, TIEpPBbI  3aKOH  TEPMOJAMHAMHUKHU, 3aKOH  COXpaHEHUs
IIEKTPUIECKOTO 3apsiia, 3akoH KysoHa, py TOM pa3audarh CIOBECHYIO (OPMYIIMPOBKY 3aKOHA,
€ro MaTeMaTUYECKOE BhIpaKEHUE U YCIOBUA (TpaHUIlbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC MPUHIIUIBI JIEHCTBUS MAalIMH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pasinyaTh yCIOBUS MX O€30MaCHOTO UCIIOJIb30BAHUS B MIOBCETHEBHON JKU3HHU;

BBITIOJIHSITh OKCIIEPUMEHTHI [0 HCCIEAOBaHUI0 (U3MYECKUX SBICHUW M TIPOLIECCOB C
UCIIONIb30BAaHUEM  TMPSIMBIX, U KOCBEHHBIX M3MEPEHUH, TMpH ITOM  (POpPMYIHUpPOBAThH
npobiieMy/3aqaqy v TUIIOTE3y Y4eOHOTO HKCIIEPUMEHTa, COOMpPaTh YCTAHOBKY U3 MPETI0KEHHOTO
000pyI0BaHUsI, TPOBOAUTH ONBIT M (OPMYJIUPOBATH BBIBOJBI, OCYIIECTBISATH MPSAMbIE U
KOCBEHHBIC H3MEPEHHUS (U3MYECKUX BEJIMYMH, MPU ITOM BBIOMpATh ONTHUMAIBHBIA CIIOCOO
M3MEPEHHMS U UCTIOJIb30BATh M3BECTHBIE METO/IbI OIIEHKH MOTPELIHOCTEN U3MEPEHUN;
HCCIIEIOBATh 3aBHUCHUMOCTH MEXAY (U3MUYECKUMH BEIWYMHAMH C HCIOIB30BAaHHUEM TMPSIMBIX
W3MEPEHHM, TP ITOM KOHCTPYHPOBATh YCTAHOBKY, (MKCHUPOBATH PE3YJIHTAThl MOJYYCHHOM
3aBUCUMOCTH (PM3UYECKUX BEJIMYUH B BUJIE TAOIUIl U rpadMKOB, EIaTh BBIBOJIBI O PE3yJIbTaTaM
UCCJIEI0BAHMS;

coOirofaTh mpaBuia 0€30MacHOr0 TPyJa MpHU MPOBEIEHUU HMCCIENOBAHUN B paMKaX yueOHOTo
OKCIIEPUMEHTA, Y4eOHO-UCCIE0BATEIIbCKON W TPOEKTHOW NEATEIBHOCTH C HCIOJIb30BAHUEM
W3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBaHMUS;

pemars pacy€THhIE 3aJa4d C SABHO 3aJaHHOW (PU3UYECKOW MOJEIBIO, HCIONb3Yys (PU3NIECKUE
3aKOHBI W TPUHIUIIBI, HA OCHOBE aHANW3a yCIOBUS 3aa4d BBHIOMpaATh (U3UUYECKYIO MOJIENb,
BBIJICNIATh (PU3MUYECKHE BEIMYUHBI U (HOPMYJIbI, HEOOXOAMMBIC ISl €€ pelIeHUs, MPOBOIUTH

paC‘-IéTI)I N OICHHUBATH PCAJIBHOCTD IMOJIYUCHHOTO 3HAUCHUA (i)H?;I/I‘IGCKOfI BCJIINYHHBI;



pemaTh KaueCTBEHHBIC 3aJaud: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPEUYUBYIO IICTIOYKY
paccy’kKIeHU C ONIOPOii Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PH3UUECKUE SIBIICHHUS;
HCIIOJIB30BAaTh IIPpHU PCIICHUN y‘-Ie6HBIX 3ala4 COBPEMCHHBIC I/IH(I)OpMaLII/IOHHBIe TEXHOJIOTHUU AJIA
MIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALNU U NPEACTABICHUS YYeOHONW U HAYYHO-TIOYJISIPHOM
UHPOpPMAILIUK, TIOJNyYCHHOH W3 pPa3IMYHbIX HMCTOYHUKOB, KPUTHUYECKH aHAIM3HPOBATH
noJy4aeMyro HH(opMaIuio;

NPUBOIUTH MPUMEPHI BKJIa/1a POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHHS MO (HU3MKE B TOBCEJIHEBHOW JXKU3HH JUIsI 0OECIeUYeHUs
0e301acHOCTH TpU 00paIeHnH ¢ MPUOOPaMHU U TEXHUYECKUMHU YCTPOMCTBAMHU, JJIsl COXPAaHEHHS
3JI0pOBBsSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEICHUS B OKPY KaIOIIeH Cpeae;

paboTaTh B TPYIIE C BBHIOJHCHHEM DA3JIMYHBIX COIUAIBHBIX POJICH, IIAHUPOBATH PabOTy
IPYMIbI, PaIlMOHAIBHO paclpeleNiaTh OOS3aHHOCTH W  IUIAHUPOBATh JCATEIBHOCTH B
HCCTAHAAPTHBIX CUTyalUAX, aACKBATHO OLICHMUBATHL BKJIAJ KaXXAOTO M3 YYACTHHUKOB I'PYIIIIbLI B
peleHe paccMaTpuBaeMOi TPOOIEMBI.

K oy oOyuenus B 11 Kkiacce npeqMeTHbIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh Yy 00YUArOIINXCS YMEHUI:

JIEMOHCTPUPOBATH HA IIPUMEPaX POJIb U MecTO (PU3UKH B POPMUPOBAHIH COBPEMEHHON HAYYHOU
KapTUHBI MHUpPa, B pa3BUTHU COBpeMeHHOI\/JI TEXHHUKHU U TCXHOHOFHﬁ, B HpaKTHqGCKOﬁ JCATCIIBHOCTHU
JIFO/IeH, IEJIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUPA,

YYUTHIBATh TPAHUIIBI TPUMEHEHHUS U3YYCHHBIX (PU3UUYECKIX MOJIETICH: TOUSUHBIH dNEeKTPUIECKHIA
3apsna, Jyd CBETa, TOYEYHEI HMCTOYHHUK CBC€Ta, AACpHAsA MOACIIbL aTOMA, HYKJIOHHAasA MOACIIb
ATOMHOTIO Apa IMpUu pCUICHUN (1)I/I3I/I‘-ICCKI/IX 3aj1a4,

pacrio3HaBaTh (pU3MYECKHE SBJICHUS (TPOLECCHl) M OOBACHATH HX HA OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKY M KBAaHTOBOM (DU3MKU: 3JEKTPUYECKasi MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE,
XUMHUYECKOEC, MAarHuTHOC HCﬁCTBI/IfI TOKa, B3aHMOI[CI>iCTBPIC MAarauToB, OJJICKTPOMAarHuTHas
WHIYKIUSA, JIEHCTBUE MArHUTHOTO TOJISI HAa NPOBOJHUK C TOKOM M JBWXKYUIMHCS 3aps,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS M BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPAKEHHE,
npenomiieHue, HWHTepdepeHuus, audpakuus U TMONSIpU3alUS CBeTa, JUCIEPCUsi CBETa,
dotoanexkrpuuecknii 3¢pdext (pororddexT), cBeToBOE NaBlieHNE, BOSHUKHOBEHNE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M NCKYCCTBEHHAs PAIMOAKTHBHOCTB;

ONHKCBHIBATh HW3yUEHHBIC CBOMCTBAa BelIecTBAa (PIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHE,
AIIEKTPUYECKYIO MPOBOJMMOCTD PA3IMYHBIX CPE) M AJIEKTPOMArHUTHBIE SBJICHUS (IIPOLECCHI),
UCTIONB3Ysl (U3NYECKHE BEIUYMHBL: DIIEKTPHUYSCKUH 3apsijl, CHJIa TOKA, JJIEKTPHUECKOE

HAIMpPsKCHUE, DJICKTPUUCCKOC COITPOTUBJIICHUE, PA3HOCTh MOTCHIHUAIOB, SJICKTPOJABHUIKYIIIasd CHJIa,



paboTa TOKa, MHIYKIMS MarHUTHOro mouisd, cwia Ammepa, cwia JlopeHna, MHIyKTUBHOCTb
KaTYIIKW, SHEPTHs SJIEKTPUYECKOr0 M MarHUTHOTO MOJIEeH, MEepHoJ M 4YacToTa KojeOaHWil B
KoJIeOATeIbHOM KOHTYpE, 3apsil U CHjla TOKAa B IPOIECCEe TAPMOHUYECKHUX AJIEKTPOMArHUTHBIX
KosieOaHui, (POKYCHOE pacCTOSIHME M OINTHYeCKas CWila JIMH3bI, [PU ONHMCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI MCIOJIB3YEMbIX BEIMYMH, HUX O0O3HAu€HUs M EAUHULBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BeTUYUHAMH;
OIMMUCBIBATh M3YYCHHBIC KBAHTOBBIC SABJICHUSA W IPOLCCCHI, UCIIOJIb3YA (I)I/I?;I/I‘ICCKI/IG BCJIMYHUHBI:
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI U 4aCTOTa CBETA, SHEPIHs U UMITYJIbC (DOTOHA,
HepuoJ MoJypacnaja, SHeprus CBA3M aTOMHBIX SA€p, NPH ONUCAHUU IPABUIBHO TPAKTOBAThH
(U3UUECKUil CMBICI UCIIOJIb3YEMBIX BEJIMYHMH, UX 0003HAYCHUS U €AUHUIIBI, YKa3bIBaTh (DOPMYIIBI,
CBA3BIBAIOIIUC JaHHYIO (1)I/I3I/I‘-I€CKYIO BCJIIMYMHY C APYIMMH BCIIMYUHAMU, BBIYHUCIATL 3HAUCHUC
(bu3n4ecKoil BETUUNHBL;

aHAJIM3UPOBATh PU3NUECKUE IPOLIECCHI U SIBIICHUS, UCIIOJIB3Ysl (PU3NUECKUE 3aKOHBI M IIPUHIIMIIBL:
3akoH OMa, 3aKOHBI IOCJIEOBATEIbHOTO U IMapaJIICIbHOIO COEIUHEHUS IPOBOJAHMKOB, 3aKOH
JIxoyna—JIeHma,  3aKOH  DJIGKTPOMAarHUTHOM  MHIYKUHMH,  3aKOH  IIPSMOJIMHEWMHOIO
pacrpoCTpaHEHUs CBETa, 3aKOHbI OTPAXKEHUsl CBETA, 3aKOHBI NPEIOMJICHUS CBETa, YpaBHEHUE
OlHmTeitHa 118 GoTorPdexTa, 3aKOH COXpaHEHUS SHEPTUH, 3aKOH COXPaHEHUS UMITYJIbCa, 3aKOH
COXPAaHEHHUs AJIEKTPUUYECKOrO 3apsi/ia, 3aKOH COXPaHEHHUs MAacCcOBOIO 4YMcia, MOCTyidarhl bopa,
3aKOH PaJMOAaKTUBHOTO pacmaza, Ipu 3TOM pa3jinyaTh CIOBECHYIO (hOpMYyITHUPOBKY 3aKOHA, €T
MaTeMaTHYeCKOE BbIPAXKEHUE U YCIOBUA (TPaHHULIbl, 00JIACTH) IPUMEHUMOCTH;

OTpeNieNATh HaNpaBICHUE BEKTOPAa MHAYKLMH MAarHUTHOTO IOJS MPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cuinbl JlopeHna;

CTPOUTH U OIIUCHIBATh N300pakeHHE, CO3/1aBaEMOE TNIOCKUM 3€pKajiOM, TOHKOW JIMH301;
BBIMOJIHATh OKCIEPHUMEHTHl MO0 HCCIEJOBAaHUIO (U3NYECKUX SBJIEHUH M TPOLECCOB ¢
UCMOJIb30BAaHUEM TPSIMBIX, W  KOCBEHHBIX H3MEpPEHUH: Tpu 3TOM  (HOPMYIHPOBATH
npoOemMy/3aady U TUIIOTE3Y Y4eOHOTO IKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPE/JI0KEHHOTO
000pyA0BaHUs, IPOBOAUTD OMBIT U POPMYJIUPOBATH BHIBOIBL;

OCYILECTBIISATh MPSIMbIE U KOCBEHHbIE M3MepeHHs (PU3MYECKHX BEJIWYMH, MPU 3TOM BBIOMpAThH
ONTUMAJIbHBIA COCO0 U3MEPEHUS M MCIIOJb30BaTh U3BECTHBIE METOABI OLIEHKH MOTPEUIHOCTEH
WU3MEPEHHI;

ucciea0BaTb 3aBUCUMOCTH (1)I/I3I/I‘-IGCKI/IX BCJIIMYMH C HWCIIOJB30BAHHUEM ITPSAMBIX H3MepeHHﬁZ npu
TOM KOHCTPYHpPOBaTh YCTAaHOBKY, (DUKCHpOBaTh pe3yJbTaThl MOJYYEHHOH 3aBUCHMOCTHU
¢u3nueckux BEIMYMH B BHAE TaOMUIl W TpaduKoB, JAenarTh BBIBOABI 10 pe3yJbTaTaM

HCCIIEIOBAaHUA;



coOo1aTh TpaBuiIa 0€30MacHOTO TpyAa MPH MPOBEACHUU HCCICIOBAHUN B paMKaxX y4eOHOTO
9KCIICPUMCHTA, y‘-Ie6H0'I/ICCJI€IIOBaTeJIBCKOI‘/JI u HpOeKTHOI‘/'I ACATCIIBHOCTH C HUCIIOJB30BAHUEM
U3MEPUTENBHBIX YCTPOMCTB U 1TaOOPaTOPHOTO 000PYI0BaAHUS;

pemiath pacu€THbBIC 3a/la4d C SBHO 33JaHHON (U3MYECKOW MOJIENBIO, UCIONB3Ysl (pusmueckue
3aKOHBl W TPHHIUIBI, HA OCHOBE aHajK3a YCJOBUS 3allaud BBHIOMPATh (U3UYECKYIO MOJEINb,
BBIJICNIATE (PU3UYECKUE BEIMUMHBI M (HOPMYIbI, HEOOXOAMMBIE s €€ PeleHHs], MPOBOJUTDH
paC'—IéTBI " OICHUBATH PCAJIBHOCTD IMOJIYUCHHOTO 3HAUCHUA q)HSquCKOfI BCJIIMYHHDBI;

pemarh KavyeCTBCHHbBIC 3aJayd: BBICTPAWBATh JIOTHYECKH HEMPOTUBOPEUMBYIO IIEMOYKY
pacCy>KICHU C OTIOPOM HAa N3yUEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PH3UUECKUE SBIICHHS,
HCIIOJIB30BAaTh IpHU PCIICHUN y‘Ie6HBIX 3ala4 COBPECMCHHBIC I/IH(l)OpMaLII/IOHHbIe TEXHOJIOTHUU AJIA
MIOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALMHU U NPEACTABICHUS Y4eOHONH U HAyYHO-TIOMYJISIPHOM
UHPOpPMAILIMK, TIOJNyYCHHOH W3 pPa3IMYHbIX HMCTOYHUKOB, KPUTHUYECKH aHAIM3HPOBATH
noJry4aeMyr HH(opMaIuo;

00BACHSITH IMPUHIUIIBL HeﬁCTBHﬂ MalluH, HpI/I60pOB U TCXHHUYCCKUX yCTpOfICTB, pas3inyarb
yCIIOBHS WX 0€30MacHOTO MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

NPUBOJIUTH TIPUMEPHI BKJIJa POCCHICKHUX U 3apyOeKHBIX yUEHBIX-(DU3HKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIIOJIB30BAaTh TCOPECTUYCCKUC 3HAHUA I10 CI)I/ISI/IKG B HOBC@HHGBHOﬁ KU3HU TJIA oOecrieueHns
0e301acHOCTH TpU O0paIeHNH ¢ MPUOOPAMHU U TEXHUYECKUMHU YCTPOMCTBAMHU, JJISI COXPAHCHHS
3JI0POBbSI U COOJIOJICHUS HOPM KOJIOTHYECKOTO TIOBEICHUS B OKPYXKAOIIEH cpelie;

paboTaTh B TPYIIE C BBHIOJHCHUEM DA3JIMYHBIX COIUAIBHBIX POJICH, TIAHUPOBaTh PabOTy
IpyNIbl, palUOHAJIBHO pacHpeleNsTh OOf3aHHOCTH U  IJIAHUPOBATh JIEATENbHOCTh B
HECTAaHAAPTHBIX CUTyalUAX, aACKBATHO OLCHMUBATHL BKJIAJ KaXXAOTO M3 YYACTHHUKOB I'PYIIIIbI B

peaicHuc paCCManHBaCMOﬁ HpO6JI€MLI.

4. TEMATUYECKOE INTAHUPOBAHUE C YKASAHUEM
KOJIMYECTBA YACOB U151 KAXKJIOM TEMBI, TIPOBEPOUYHBIX U
KOHTPOJIBHBIX PABOT, HOP u 0P

10 kiace ( 2 yaca B He/IeJII0)
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Paznen 1. ®u3nka u MeTOIbI HAYYHOTO MO3HAHUS
1.1 2 - - IIposiBiienue uHTEpECa K http://school-
dusuka u ucropun u coBpeMmenromy | collection.edu.ru
METO/IbI COCTOSIHUIO /
HAY4YHOTO poccuiickoi (hu3nuecKoi
TIO3HAHUS HAYKH; IEHHOCTHOE
OTHOIIICHHE K
JOCTHKEHUSIM POCCUNCKUX
yuEHBIX-(DU3HUKOB.
Pasnen 2. Mexanuka
2.1 1 1 Pa3BuTHe Hay4HOMH http://school-
Kunemaruka J1F0003HATEIBLHOCTH, collection.edu.ru
HHTEpeca K UCClieI0Ba- /
TEIbCKOMN JNEATEIbHOCTH.
2.2 2 1 Oco3HaHue EHHOCTH www.yaklass.ru
Junamuka 6e3omacHOro oopasa
KH3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUPE,
BaXHOCTH TTPABHJI
0€30MMacHOT0 MOBEICHUS
Ha TPAHCIIOPTE, Ha
JI0pOrax.
2.3 1 1 AKTHUBHOE y4yacTue B resh.edu.ru
3AKOHBI peIIeHUH MTPAKTUYCCKUX
COXpaHEHHs 3a7a4 (B pamMKax
B MeXaHUKE CEMbH, IIKOJIBI, TOPO/Ia,
Kpasi) TEXHOJOTHUECKOH 1
COLMAIIbHOU



https://resh.edu.ru/

HaIpaBJICHHOCTH,
TpeOYIOLINX B TOM YHUCIIE

1 GU3HYECKUX 3HAHUM.

Pazjnen 3. MoJieky asipHasi pu3nKa U TEPMOJIMHAMHUKA

3.1 9 1 CdopmMupoBaHHOCTH www.yaklass.ru
OCHOBBI 9KOJIOTUYECKOM KYJIbTYPBI,
Moutexysip- OCO3HaHHE TII00ATBLHOTO
HOKHUHETH- XapakTepa 3KOJIOTHUECKUX
YeCKoi npobiuem;
TECOPHH
3.2 10 - [TnanupoBanue u http://academy.
OCHOBBI ocyIiecTBieHue AeiictBuil | mosmetod.ru/ko
TEepPMOIMHA- B OKpy>katomiei cpeae Ha | llektsiya/fizika-
MHUKH OCHOBE 3HAHUS IIEJICH oblakov
YCTOWYHUBOTO Pa3BUTHS
YeJI0BEYCCTBA;
3.3 5 - Pacmmpenue omnbita www.yaklass.ru
ArperatHbie JeSATEIbHOCTH
COCTOSIHHS IKOJIOTHYECKOM
BEILIECTBA. HAIPaBJICHHOCTH Ha
dazoBbIe OCHOBE MMEIOLIUXCS
TIePEXO/IbI 3HAHH 110 PHU3HKE;

Pasnen 4. DuekTpoanHaMuka

4.1 10 -
DnekTpocTa-

THKa

Oco3HaHue IEHHOCTU
HAYYHOM JEATEIIbHOCTH,
TOTOBHOCTH B IPOIIECCE
W3Yy4YeHHs PU3UKU
OCYIIECTBIISATH MMPOSKTHYIO
U UCCIIEIOBATENBCKYIO
JIeSITENLHOCTD
WHJIMBUIyaJIbHO U B

rpyIre

resh.edu.ru



http://academy.mosmetod.ru/kollektsiya/fizika-oblakov
http://academy.mosmetod.ru/kollektsiya/fizika-oblakov
http://academy.mosmetod.ru/kollektsiya/fizika-oblakov
http://academy.mosmetod.ru/kollektsiya/fizika-oblakov
https://resh.edu.ru/

4.2 12 2 Pacmmpenne sxuznennoro | http://school-
ITocTostHHBIHI OIIBITA U OTIBITA collection.edu.ru
9JIEKTPHYUECK JeITeIbHOCTH B miporiecce | /
Uil TOK. peanu3alii OCHOBHBIX
Toxku B HallpaBJICHUN
pa3IMYHbBIX BOCIIUTATEIbHOM
cpenax JESTEIbHOCTH
Peseps 2
Bcero 68 7
11 kaace ( 2 yaca B He/1eJI10)
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Pa3nea 1. DiekTpoanHammuka
1.1 11 1 Oco3HaHue [IEHHOCTH http://school-
MaruurtHoe HAYYHOM JIEATEIILHOCTH, collection.edu.ru
noJe. TOTOBHOCTB B IIpOIIeCCe /
DnexTpomar- U3y4eHUs PU3UKU
HUTHAas OCYIIECTBIISAThH MPOCKTHYIO
UHTYKIIAS Y MCCIIeIOBATEIBCKYIO

JACATCIBHOCTD
WHAUBUAYAJIbHO U B

rpynme.

Paznen 2. Kosie0anus 1 BOJHBI




2.1 9 1 PazButue HayuHOU http://school-
Mexanu- JIF0003HATEBHOCTH, collection.edu.ru
YECKHe UHTEpeca K /

SIIEKTpOMAr- HCCIIEI0BATENbCKOM
HHUTHbIC JESATEeIBHOCTH.
KoJieOaHus
2.2 5 1 Bogneuenune yyammuxcs B | Www.yaklass.ru
Mexanu- IPYIIIOBYIO paboTy C
YECKHE U BBITIOJIHCHUEM PA3JINIHBIX
Dnexrpomar- COLIMAJIbHBIX pOJIeH U
HHUTHbIE IUTAHHPOBAHHUE MX
BOJIHBI JEATETBHOCTH B
HECTaHIaPTHBIX
CHUTYyAaIUsX.
2.3 10 2 1 AKTHBHOE y4acTue B resh.edu.ru
Onruka pEIIECHUHU TPAKTHYECKUX

3az1a4 (B pamMKax

CEMbH, LLIKOJIbI, TOPO/A,
Kpasi) TEXHOJOTMUECKOH 1
COLIMAIbHOMN
HaIpaBJIEHHOCTH,
TpeOyIOIIMX B TOM YHCIIE

1 GU3UYECKUX 3HAHUI.

Paszgen 3. OcHOBBI crieniHAJILHOM

TeOpHH OTHOCUTEIbHOCTH (1asee — CTO)

OCHOBEI 4 -
crennaabHON
TEOpUHU

OTHOCHUTEJIbH

OCTH

OO0y4eHue UCTOIb30BaTh
MIPU PEIICHUH YISOHBIX
3a/1a4 COBPEMEHHBIE
nH(pOpMaIMOHHBIE
TEXHOJIOTHH JIsl TIOMCKA,
CTPYKTypUpOBaHHS,
UHTEpIIpETaluu U
NIpeJCTaBICHNS yueOHOH 1
Hay4YHO-TIONYJIAPHOMI

nHpopmanuu.

www.yaklass.ru

Pa3nesn 4. KBantoBas ¢pusuka



https://resh.edu.ru/

4.1 6 - 1 W3ydenue Bkiaga resh.edu.ru
DNEeMEHTHI POCCUMCKHX U
KBaHTOBO 3apyOex HBIX YUEHBIX-
ONTHUKHU (hU3HUKOB B pa3BUTHE
HayKH, B 00bsICHEHUE
MIPOIIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKH
Y TEXHOJIOTHH.
4.2 4 - - Pacmmpenue sxusnennoro | http://school-
CrtpoeHue OTIBITA U OTIBITA collection.edu.ru
aToMa JeATeILHOCTH B mporiecce | /
pealu3aiu OCHOBHBIX
HaMpaBJICHUN
BOCIUTATEIbHOU
JESITEIbHOCTH.
4.3 5 - 1 PasButHe MHTEpECa K resh.edu.ru
AToMHOE pa3IuYHBIM chepam
SAIPO npodeccrnoHaIbHOM

JEeSITeIbHOCTH, B TOM
YHCIIe CBSA3aHHBIM C
(hbU3UKON U TEXHUKOM,
yYMEHHUE COBEpINATh
OCO3HaHHBIH BBHIOOD
Oynyieit nmpodeccuu u
pealn30BBIBAThH
CcOOCTBEHHBIC KU3HEHHBIC

IIJIaHBI.

Pa3nes S. DjieMeHTBHI aCTPOHOMHUH M aCTPOQU3UKH

51
IIeMEHTBI
aCTPOHOMUU
51

acTpOPU3UKH

7

Hcnons3zoBanue npu
pelieHny yueOHbIX 3a/1a4
COBPEMEHHBIE
nH(pOpPMaIMOHHbIE
TEXHOJIOTHH JIsl TIOMCKA,
CTPYKTYypUPOBaHHS,

HHTCpHIpCTALIUN U

http://www.astro

net.ru/



https://resh.edu.ru/

MpeCTaBICHUS yueOHOM 1
Hay4HO-IIOIYJIAPHOMI
nHpopManuu,
MOJY4YEHHOH U3

Pa3INIHbIX UCTOYHUKOB,

KPUTHYECKH
aHAJIM3UPOBAThH
MOJIy4aeMy IO
UH(pOPMAILIHIO.
Paznen 6. O6o0maroee noBTOpeHue
6.1 4 - - Joctmwkenue rotoaoctu | http://school-
O06001maro- U CIIOCOOHOCTH K collection.edu.ru
niee 00pa30BaHUIO U /
IIOBTOPEHHE camM000pa30BaHUIO B

obnactu (HU3MKH HA

IIPOTAKCHUU BCEH JKU3HU.

Peseps 3

Bcero 68 4 5

5. ITPUJIOKEHUE: KAJIEHIAPHO-TEMATHUYECKOE IINIAHUPOBAHUE HA
TEKYIIUN YUYEBHBIN I'OJT




