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IHosscHuTeAbHAA 3AIIHUCKA

Pabouas nmporpamma no ¢pu3nke Ha ypOBEHb CpeHET0 00Iero 00pa3oBaHus IS
obyuaronuxcst 10—11-x kmaccoB MKOY COII c.HakopsikoBo pa3paboTaHa B COOTBETCTBUHU
C TpeOOBAHUSAMU:

o  ®depepanpHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
denepauuny;

o npukaza MunoOprayku ot 17.05.2012 Ne 413 «O06 yTBepxaeHuu ¢enepaabHOro
roCyJapCTBEHHOT'0 00pa30BaTENbHOIO CTaHAapTa CPEeHEro o0IIero oopa3oBaHmsD)
(c U3MEHEHUAMHU, BHECEHHBIMHU IIpHKa3oM MuHmpocsemenus ot 12.08.2022 Ne
732);

e npukaza Munnpocseuenus ot 18.05.2023 Ne 371 «O0 yTBepxkaeHuu QenepanbHOi
00pa3oBaTeNbHON MTPOrPAMMBI CPEHETO O0IIET0 00pa30BaAHUNY;

o npukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O06 ytBepxkaenuu Ilopsinka
OpraHM3allMM U OCYIIECTBIIEHUSI 00pa30BaTEIbHON NESTEIbHOCTH 110 OCHOBHBIM
00111e00pa3oBaTeIbHBIM IPOrpaMMaM — 00pa30BaTeNbHBIM IIPOrpaMMam
Ha4aJIbHOTO OOIIETO, OCHOBHOT'O OOIIIETO M CPETHEr0 00IIero 00pa3oBaHus»;

e KOHIEMIHUU NpenojaBanus yuyeoHnoro npeamera «Puzukay;

o C(II2.4.3648-20 «CaHuTapHO-3MHIEMUOJIOTHYECKUE TPEOOBAHUS K OpraHU3alUsIM
BOCIIUTaHUS U 00YYEHHUs, OTAbIXA U 03J0POBJICHUS AETEH U MOJIOJECKI,
YTBEPKACHHBIX IIOCTAHOBIIEHUEM IJIAaBHOTO caHUTapHOro Bpada ot 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «I'urnennyeckre HOpMaTUBBI U TPEOOBAHUSI K 0OECIIEUEHUIO
6e3onmacHOCTU U (WIK) O€3BPEHOCTHU AJIS YesloBeKa (GakTOpPOB Cpeabl OOUTaHU,
YTBEPKJACHHBIX ITOCTAHOBIIEHUEM IJIaBHOTO caHUTapHOro Bpada ot 28.01.2021 Ne
2;

e y4yeOHOTO IUIaHa CPEJHETo O0IIero 0Opa3oBaHusl, YTBEPXKIEHHOTO IPUKA30M
MKOYVY COIII c.HakopsikoBo ot 31.08.2022 Ne 25 «O0 yTBep>KICHUU OCHOBHOM
00pa3oBaTeIbHON TPOrPAMMBI CPEHETO 00IIET0 00pa30BaAHUY;

e (enepanbHOil paboueil mporpammsl o yueOHOMY npenmMeTy «Puznkay 6a3oBoro
YPOBHS.

Pabouas mporpaMma opueHTHpOBaHA Ha II€JIeBbIE IPUOPHUTETHI, CPOPMYINPOBAHHBIE B
benepanbHOI paboyeli mporpaMMe BOCITUTAHUS M B paboueii mporpaMme BOCTIUTAHHUSI
MKOY COMI c.HakopsikoBo

[Iporpamma o ¢uznke 6a30BOT0O YpOBHS Ha YPOBHE CPEAHET0 OOIIEro 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHUHN U TpeOOBaHUM K pe3yJbTaTaM OCBOSHHUS OCHOBHOM
oOpa3oBaTensHOU porpamMmel, pezcTaBieHHbx B PI'OC COO, a takxke ¢ yueToMm
dbenepanbHOi pabodeit mporpaMMbl BOCITUTAHUS U KOHIICTIIIMK TPEToaBaHus y4eOHOTO
npeamera «Pu3uka» B 00pa3oBaTeNbHbIX opranu3zanusax Poccuiickoit @enepanumy,
pean3yIoNX OCHOBHbBIE 00pa30BaTeIbHbIE TPOrPAMMBL.

Coneprxkanne mporpaMMbl TI0 (PU3HUKE HAMPABJICHO HA (OPMUPOBAHKUE €CTECTBEHHO-HAYYHOM
KapTuHbI Mupa obyyaromuxcs 10—-11 knaccoB npu 00yueHun ux Gpusrke Ha 6a30BOM ypOBHE
Ha OCHOBE CHUCTEMHO-JIEATEIIbHOCTHOIO Moaxo/a. [Iporpamma no ¢pusruke cOOTBETCTBYET
tpeboBanusM @I'OC COO k m1aHupyeMbIM JTUUHOCTHBIM, PEIMETHBIM U METAIIPEIMETHBIM
pe3ynbTaTtaM o0ydeHus], a TAK)KE YUUThIBAET HEOOXOJUMOCTh Pean3allii MEXIPEAMETHBIX



CBsI3eH (PM3UKH C €CTECTBEHHO-HAYYHBIMU YYeOHBIMHU TIpeiMeTaMu. B Helt onpenenstorcs
OCHOBHBIE 1IEJTH U3y4eHUs (PU3UKH HA YPOBHE CPEIHETO 001Iero 00pa3oBaHus, INIAHUPYEMbIE
pEe3yJIbTaThl OCBOCHUS Kypca (PU3MKHU: JINYHOCTHBIC, METAlpeIMETHBIE, TPEAMETHbIC (Ha
06a30BOM ypOBHE).

[Iporpamma 1o (hu3uKe BKIIOYAET:

e IUJJAHHUPYEMbIE PE3yJIbTaThl OCBOCHHUS Kypca (pU3uKH Ha 6a30BOM ypOBHE, B TOM
qrclie IPEeMETHbIE Pe3yJIbTaThl 10 ToAaM 00y4YeHMUS;
e cozepkaHue yueOHoro npenmMera «dusnka» mo rogam o0ydeHus.

Odu3uka Kak Hayka o HanboJee 00X 3aKOHAX MPHUPO/IbI, BHICTYTAs B KAUeCTBE Y4EOHOTO
MpeJMeTa B IIKOJIe, BHOCUT CYIIIECTBEHHBIN BKJIA/l B CHCTEMY 3HAHHUI 00 OKpY>KaroIlIeM
mupe. LIkoapHBIN Kype GU3UKU — CUCTEMOOOPa3yIOIIHIA ISl €CTECTBEHHO-HAYYHBIX
y4eOHBIX TPEMETOB, TOCKOIBKY (U3NICCKIE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U
SIBJICHHU, U3y4aeMbIX XUMHUEH, OnoJIoTHEH, (Pr3ndeckoi reorpadueii 1 acTpOHOMUEH.
Hcnonbs3oBanne U akTUBHOE MPUMEHEHHE (U3MUECKUX 3HAHUHN ONpeesieT XapakTep u
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B c(hepe SHEPTreTUKHU, TPAHCIIOPTA, OCBOCHHUS
KOCMOCAa, TIOJTyYeHUSI HOBBIX MaTEPHAJIOB C 3aIaHHBIMH CBOMCTBaMU | Jp. V3ydueHne Hu3nku
BHOCHT OCHOBHOH BKJIaJ B (pOpMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MUPa
oOydaromuxcs, B GopMupoOBaHHE YMEHUIN MPUMEHATh HAYIHBIN METOJI TIO3HAHUS TIPH
BBITIOJTHEHUH UMU YYEOHBIX UCCIIeIOBAaHMIA.

B ocHOBY kypca ¢pu3uKu A1 YPOBHS CpETHEr0 00IIero 00pa30BaHus IMOJIO0KEH P UIICH,
KOTOPBIE MOKHO pacCMaTpPUBATh KaK MPUHITUIIBI €70 TOCTPOCHHUSI.

Wnes nenoctHocT. B coOTBETCTBUY € HEM KYPC SIBJISIETCS JIOTMUECKU 3aBEPLICHHBIM, OH
COJIEP’KUT MaTepuall U3 BCEX pa3/eioB (PU3UKHU, BKIIOYAET BOIPOCHI KaK KJIACCHUECKOM, TaKk
U COBPEMEHHOMN (U3UKH.

Wnes renepanuszanuu. B cooTBeTcTBUM ¢ HEW MaTtepHai Kypca (GU3NKu 00beIMHEH BOKPYT
¢u3uueckux Teopuii. BeaymmMm B Kypce sBisieTcs GopMupoBaHHE PECTaBICHUAN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.

Wnes rymanntapusanuu. Ee peannzamyst npeamnogaraeT UCIoIb30BaHIE TYMaHUTaPHOTO
noTeHnuaNa GU3nIeckoi HayKu, OCMBICIIEHHE CBSA3H Pa3BUTHS (DU3HUKU C pa3BUTHEM
001IecTBa, a TAKKE C MUPOBO33PEHUYECKUMHU, HPAaBCTBEHHBIMH U 3KOJIOTHYECKIMHU
npobiaemMamu.

I/II[CH HpHKﬂaHHOﬁ HAIpaBJICHHOCTH. Kpr (bI/I3I/IKI/I npeamnogaract 3HakOMCTBO € IMPOKUM
KPYroM TCXHHYCCKUX U TCXHOJIOTHYCCKHUX HpI/IJ'IO)KeHI/Iﬁ HN3YUYCHHBIX TGOpI/Iﬁ 1 3aKOHOB.

Wnes skonorusanuu peanusyercs MoCpeICTBOM BBEAEHUS MIEMEHTOB COAEPIKAHMS,
MOCBSIIIEHHBIX IKOJIOTUYECKUM TpobiieMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTHM, a TAK:Ke 00CYKJIeHUs MPoOIIeM parlMOHAIEHOTO
MPUPOJIOTIOIB30BAHUS M SKOJIOTHUECKON 6€30MacCHOCTH.

CrepXHEBBIMU dJIEMEHTaMH Kypca (U3UKH Ha YPOBHE CPEIHETO O0Iero 00pa3oBaHms
SABIISIIOTCS (pU3HUECKUE TeopuH ((hOpMUPOBAHKE TIPEACTABICHUH O CTPYKTYpEe NOCTPOCHUS
du3ngeckoit Teopun, posn GyHIAMEHTAIBHBIX 3aKOHOB M ITPHHITUIIOB B COBPEMEHHBIX



IPEJCTaBJICHUAX O IPUPOJIE, TPAaHUIAX TPUMEHUMOCTH TEOPUH Ul OIIMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U IPOLIECCOB).

CucTeMHO-IeTeTbHOCTHBIHN MOAX0/] B Kypce (PU3MKU peann3yeTcs Mpekae BCEro 3a cyeT
OpTaHU3aIMH SKCIIEPUMEHTAIBHON eTeTbHOCTH oOydatonmxcs. s 6a30BOro ypoBHsI
Kypca (QHU3UKH — 3TO UCIOIH30BAHNE CUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX
AKCTIEPUMEHTOB H JJA0OPATOPHBIX pabOT, KOTOPHIE B MporpaMMe 1o Gu3nKe 00beTUHEHBI B
00N CIIUCOK YYEHUYECKHX MPaKTHUECKUX padoT. BrieneHne B yka3aHHOM IepeyHe
71a00paTOPHBIX pabOT, MPOBOAUMBIX ISl KOHTPOJISI M OIICHKH, OCYIIECTBISICTCS YIACTHUKAMU
00pa30BaTeNLHOTO MPOIIECcCa UCXOMS U3 0OCOOCHHOCTE! TUTAHUPOBAHMS U OCHAIIICHUS
kabuneta pusuku. [Ipu 3TOM 0OGecnieunBaeTcst OBIaACHUE O0yJAOIIMMUCT YMEHUSIMHU
IMPOBOAWUTL KOCBCHHBLIC U3MEPCHUA, UCCIICAOBAHUA 3aBUCHUMOCTEN (I)I/ISI/I‘ICCKI/IX BCJIIMYHNH U
TIOCTAaHOBKY OITBITOB IT0 MPOBEPKE MPEI0KESHHBIX TUIIOTES.

Bonbiioe BHMMaHUE yIeseTCsl pEIICHNI0 paCUEeTHBIX U Ka4eCTBEHHBIX 3aj1ad. [Ipu atom juist
pacyeTHBIX 334 IPUOPUTETOM SIBJISIIOTCS 337a4yl C SBHO 3aJJaHHON (PU3HMUECKON MOJIEIbIO,
MO3BOJIAOIIME IPUMEHSTh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTHU KaK U3 OJHOIO pas3zena
Kypca, TaK ¥ MHTEIpUPYs 3HaHUS U3 Pa3HbIX pa3AeioB. /sl kauecTBEHHBIX 3a7a4
IPUOPUTETOM SIBIISIFOTCS 3a/1aHUS HA OOBSICHEHUE MTPOTEKaHUs (PU3NUECKUX SBICHUN U
IPOLIECCOB B OKPYKAIOLIEH KU3HH, TpeOyIole BbIOOpa PU3NUECKON MOJIENN AJIsi CUTYalluu
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu GI'OC COO k MaTepuaibHO-TEXHUYECKOMY 00ECIIEYEHHIO
yueOHOro nporecca 6a30Bblil ypoBeHb Kypca (GU3UKU Ha YPOBHE CPEAHEr0 00IIEero
00pa3oBaHMs TOJHKEH U3y4yaThCsl B yCIOBUAX MPEIMETHOTO KaOuHeTa (PU3NKU WK B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B
KabuHeTe (PU3UKH JTOJHKHO OBITH HEOOXO0IUMOE JIabopaTopHOE 000PYIOBaHUE IS
BBINOJIHEHHSI YKa3aHHBIX B IPOrpaMMe Mo (pU3MKe YUCHUYECKHX MPAaKTUUYEeCKUX padoT u
JEMOHCTPALIMOHHOE 000PYJ0BaHHUE.

JleMoHCTpanmoHHOE 0060py0BaHue (POPMHUPYETCS B COOTBETCTBUHU C MPUHIIUTIOM
MHHUMAaJIbHOM JOCTaTOYHOCTH U 00ECIeYnBaET IIOCTAHOBKY IIEPEUNCIICHHBIX B IPOTpaMMe
10 (pU3MKE KIFOUEBBIX IEMOHCTPAIUH I NCCIIEOBAHMS U3Y4aeMbIX SIBIICHHUIA U MPOLIECCOB,
SMIUPUYECKUX U (PyHTaMEHTAIBHBIX 3aKOHOB, HX TEXHHYECKUX MPUMEHEHHH.

JlaGoparopHoe 000py10BaHHE JIsl YHEHUUYECKUX MPAKTUYECKUX paboT popMupyeTcs B BUAE
TEMAaTUYECKUX KOMIUIEKTOB M 00€CIIeUMBAETCs B pacyeTe OJJHOr0 KOMIUIEKTa Ha IBYX
oOyuaronuxcs. TemaTnueckue KOMIUIEKThI 1a00paTOpHOro 000py10BaHUS 10JIKHBI OBbITH
HOCTPOEHbI Ha KOMIIJIEKCHOM HMCIIOJIb30BaHUH aHAJIOTOBBIX U IIM(PPOBBIX MPUOOPOB, a TAKXKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJI€ IU(PPOBHIX JTAOOPATOPHIA.

OCHOBHBIMH IIETISIMH U3Y4EHUS (PU3UKHU B 00111eM 00pa30BaHUM SIBIISFOTCSI:

e (opmupoBaHUE HHTEpPECA U CTPEMIICHHSI 0OYYAIOLINXCS K HAYYHOMY M3YYECHHUIO
HPUPOBI, PA3BUTHE UX UHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

e pa3BUTHE MPEJICTABICHUNA O HAYYHOM METO/I€ IO3HAaHUs U (HhOpMUpOBaHHE
HCCJIEI0BATEIBCKOTO OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSAM;

e (opmupoBaHUE HAYYHOT'O MHUPOBO33PEHHS KaK pe3ysbTaTa U3yuyeHHsI OCHOB
CTPOEHUS MaTepUu U (pyHIaMEHTaIbHbBIX 3aKOHOB (PU3HKH;



e ¢opMupoBaHrEe YMEHUN OOBSACHATH SIBJICHUS C UCTIOIB30BAaHUEM (PUZNUECKUX
3HAHUM ¥ HAYYHBIX JJOKA3aTEIbCTB;

e (dopMupOBaHUE MPEICTABICHUN O PONU HUBUKH JTsl pPA3BUTUS JPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH.

JlocTrkeHne dTUX 1eNel o0ecreunBaeTcs pEIIeHneM CIeIYIOIINX 3a71a4 B POIecce
H3y4deHus Kypca GU3NKH Ha YPOBHE CPEAHETO 00IIero oopa3oBaHus:

e TpUOOpETEeHHE CUCTEMBI 3HaHUN 00 O0IIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPUsX, BKIOYAs MEXaHUKY, MOJIEKYJIIPHYIO (PU3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTbI aCTPOPU3UKU;

e (opmupoBaHUE YMEHU IPUMEHATh TEOPETUUECKUE 3HAHUS 111 OOBSICHEHHS
(bu3nYeCKuX SIBICHUN B IPUPOJIE U JIUISl IPUHATHUS PAKTUYECKUX PEIICHUN B
IIOBCEIHEBHOM JKHU3HY;

e OCBOEHHE CIIOCOOOB PELICHUS Pa3IMUHBIX 3a/1a4 C IBHO 33JaHHON (hrU3HYECKON
MOJIEJIBIO, 337124, MTOJIPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3jaHNe (PU3UUECKOM
MOJIEJIU, aICKBATHON YCIIOBUSAM 3a/1a4H;

e TOHMMaHUe (PU3MUYECKUX OCHOB U INPUHIIUIIOB JACHCTBHS TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKHUX MPOLECCOB, UX BIMSHUS HA OKPY’KAIOLLYIO CPELY;

e OBJIQJICHHE METOJIaMHU CaMOCTOSITEJILHOTO INIAHUPOBAHUS U IIPOBEACHHUS
(bu3NYECKUX SKCIIEPUMEHTOB, aHAJIW3a U UHTEPIIPETalluy HH(OpMaLInHy,
OIIpEEIEHUS JOCTOBEPHOCTHU IIOJyUYEHHOTO PE3YJIbTATa;

e CO3aHUE YCIOBUH JUIsl pa3BUTHUsL YMEHUHN MPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPUYECKOH I€ATEIbHOCTH.

Ha u3yuenune ¢pusuku (6a30BbIH ypOBEHb) HAa YPOBHE CPEAHETO 00IIEro 0Opa3oBaHuUs
otBoautcs 136 yacoB: B 10-M kitacce — 68 yacoB (2 yaca B Heneno), B 11-M kiacce — 68
4yacoB (2 yaca B HE/ICITIO).

[Ipenmaraemerii B mporpamMme 1o (Gpusuke nepedeHs 1abopaTOPHBIX U MPAKTUUECKUX PadboT
SBIISICTCS PEKOMEH/I0BaHHBIM, YUUTENb JI€IaeT BHIOOP MPOBEICHNUS 1a00OpaTOPHBIX paboT u
OTIBITOB C YYE€TOM MHIUBUAYATLHBIX OCOOCHHOCTEH 00YJarOIuXCsl.

I[J'IS[ pcain3an NporpaMmbl HCITOJIB3YIOTCA y‘I€6HI/IKI/I, JOIMYUICHHBIC K UCITOJIB30BAHUIO
IpU pealn3aluy UMEIOLINX TOCYAaPCTBEHHYIO aKKPEAUTALINI0 00pa30BaTeIbHbIX IPOrpaMM
HA4aJbHOTO 00IEro, OCHOBHOT'O 00IEro, CpeHero oo1ero 00pa3oBaHusl OPraHU3alUIMU,
OCYILECTBIISIOIIMMU 00Pa30BaTENbHYIO JESITEIbHOCTD, IPUKAa30M MUHIPOCBELICHUS OT
21.09.2022 Ne 858:

o ®msuka, 10 xmace/ Mskumes I'.5., bByxosues b.b., Corckuit H.H. mox penakmueit
[TapdentbeBoit H.A., Akiimoneproe obmiectBo «M3aatenbero "IIpocBenienne»;
o ®msuka, 11 xmace/ Mskumes ['.J1., Byxosues b.b., Yapyrua B.M. mox penakmueit

[TapdentbeBoit H.A., Akiimoneproe obmiectBo «M3aatenbero "IIpocBenienne»;
o < . >

DeKTpoHHBIE 00pa30BaTeNbHBIE PECYPCHI, TOMYIIEHHbBIE K HCIIOIB30BAHUIO MTPH PeATH3aUN
UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTeIbHbIX MPOrpaMM HaYaIbHOTO

00111eT0, OCHOBHOT'O 00IIEer0, CpeAHEro o0IIero oopa3oBaHus MpUKa3oM MHUHIIPOCBEIIEHUS
ot 02.08.2022 Ne 653:



e Poccuiickas snexTpoHHas mkona — resh.edu.ru/subject/28/10/
o bubmmorexa matepuanoB ®I'MC «Mos mkona — lib.myschool.edu.ru/market
o < . >

Ilnanupyemblie pe3yjJabTaThbl 0CBOCHUS
NporpaMmMbl

OcBoenne yueOHOTOo npeamera «Du3nka» Ha YPOBHE CPEIHET0 00Iero o0pa3oBaHUs
(6a30BBIN YPOBEHB) JOHKHO 00ECTICUUTD TOCTHXKCHHUE CIICTYIONTUX JINIHOCTHBIX,
MeTanpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE pe3yabTAaThl

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHHSI y4eOHOTO mpeamera « Du3uKay MOKHBI OTPaKaTh
TOTOBHOCTB U CITOCOOHOCTh 00YYarONIUXCsl pyKOBOJCTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEUN MO3ULIMEN JTUYHOCTH, CUCTEMOW LIEHHOCTHBIX OPUEHTALMM, TO3UTUBHBIX
BHYTPEHHHUX YOSKICHHUH, COOTBETCTBYIOITUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO
o0Im1ecTBa, pacIMpPeHUEe KU3ZHEHHOTO OMBITA U OMBITA JEATSILHOCTH B MPOLIECCE peatn3aiun
OCHOBHBIX HaIlPaBJICHUI BOCIIUTATEIbHON AEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kaaHCKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTH TPAKIAHCKON IMO3UIIMU 00YUaIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHUCKOTO OOIIEeCTBa;

MPUHATHE TPATUIIUOHHBIX 00IIEUETIOBEYECKUX TYMAHUCTUIECKUX U JEMOKPATHUECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JAESITEILHOCTh B MHTEpECaX rPakJaHCKOTO O0IIecTBa,
y4acTBOBAaTh B CAMOYTPABIICHUH B 00Pa30BaTEILHON OPraHU3aINH;

YMCHUC B3aI/IMOZ[eI>'ICTBOBaTI) C COUAJIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX
Q)YHKHI/IHMI/I 1 HAa3HA4YCHUCM,

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOU NEATEIBHOCTH;
2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA:
c(OPMHPOBAHHOCTH POCCUHCKON TpakTaHCKON MIEHTHYHOCTH, TAaTPUOTU3MA;

HNCHHOCTHOC OTHOMICHUC K I'OCYAAPpCTBCHHBIM CUMBOJIAM, JOCTUKCHUAM pOCCHﬁCKHX YUYCHBIX
B 00s1acT! (DU3UKH U TEXHUKH;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHHUA:

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO TTOBEICHHUS;



CIIOCOOHOCTD OLCHHUBATb CUTyallUI0O U IPUHHUMATL OCO3HAHHBIC PCUICHUA, OPUCHTUPYSACH HA
MOpPaJIbHO-HPABCTBCHHBIC HOPMBI U IECHHOCTH, B TOM YUCJIC B ACATCIbHOCTHU YYCHOT' O,

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYUBOTO OYIyIIEro;
4) 3cTeTHYeCKOr0 BOCIMTAHUS:

ACTETHYECKOE OTHOLICHUE K MUPY, BKJIIOYAst 3CTETUKY HayYHOTO TBOPUECTBA, IPHUCYIIETO
¢u3uueckoil Hayke;

5) Tpy10oBOro BoCHUTAHMSA:
UHTEpEC K Pa3IM4HbIM chepaM npodecCuoHaNbHOM e TeTbHOCTH, B TOM YUCIIE CBI3aHHBIM
¢ GU3MKON U TEXHUKOM, yMEHHE COBEpILIaTh OCO3HAHHBIN BbIOOD Oyyiieit npodeccuu u

PpCAIM30BBIBATD COOCTBEHHBIC JKU3HCHHBIC IIJIaHBI,

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHMIO B 00J1acTH (PU3HUKH HA
MPOTSKEHUH BCEU KU3HU;

6) 3K0J10rMYEeCKOT0 BOCTIUTAHMSI:

c(OPMHPOBAHHOCTh IKOJOTMUYECKON KYJIBTYPhl, OCO3HAaHUE IT100aIBHOTO XapaKkTepa
9KOJIOTMUYECKUX MPOOIIeMm;

IJJAHUPOBAHUE U OCYIIECTBJICHUE JICUCTBUI B OKPY>KAIOIIEH Cpe/ie HA OCHOBE 3HAHUS LIEJICH
YCTOWYHMBOTO Pa3BUTHS YETIOBEUECTBA;

pacumpeHue OmbITa JesITeIbHOCTH YKOJIOTHUECKOW HATIPABICHHOCTH Ha OCHOBE HMEIOIITHXCSI
3HAHUU 0 PH3UKe;

7) IEHHOCTH HAYYHOI0 NO3HAHHUSA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BHUTHS
du3nUecKoil HayKH;

OCO3HAaHHUEC LICHHOCTHU HayLIHOI>'I ACATCIIBHOCTHU, TOTOBHOCTD B IPOLUECCC N3YUCHUA (1)I/IBI/IKI/I

OCYILECTBIIATD IPOEKTHYIO U UCCIIEN0BATENLCKYIO AEATEIbHOCTD HHAUBUYAIEHO U B
rpyImIe.

MerTanpeaMeTHbie Pe3yJabTaThI

I[Mo3naBaTebHBbIE YHHBeEPCAJbHbIE YUeOHbIe 1elCTBUS
Ba3oBble JJornuyeckue AeiicTBUA:

e CaMOCTOSTENbHO (OPMYIUPOBATH U AKTYaIU3UPOBATh MPOOIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

e OIpPENEATH LU ACATEIbHOCTH, 3a7aBaTh IApaMETPbl U KPUTEPUU UX
JOCTUKECHUS,



BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B PACCMATPUBAEMBbIX (PU3NYECKUX
SBJICHUSIX;

pa3pabaThIBaTh IUIaH pEIIEHUs MPOOIEMBI C YUETOM aHAJIN3a UMEIOIIUXCS
MaTepHaIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTUBEI B JCATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKU ITOCJIEICTBUM 1E€ATEIbHOCTH;

KOOPJMHHUPOBATH U BBIIOJIHATH PabOTy B YCIOBUAX peaIbHOTO, BUPTYaIbHOTO U
KOMOMHHMPOBAHHOI'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBILIUIEHUE MTPH PELLICHUN )KU3HEHHBIX NTPO0IIEeM.

Ba3oBble HccienoBarTeaLCKHE NeCTBHSA:

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEN, KIIIOYEBBIMU MTOHITUSIMH U METOJJaMU
¢bu3nueckoil HaykH;

BJIQ/IETh HABbIKaMH Y4eOHO-HMCCIIE10BATEIbCKON U IPOEKTHOM e TEIbHOCTH B
obsact (pU3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY TOUCKY
METOJIOB peuIeHHs 3a/1a4 GU3UYECKOTO COAECPHKaHUs, IPUMEHEHHUIO Pa3IUUYHbIX
METOJI0B MI03HAHUS;

BJIQ/IETh BUJAMH JIEATEIBHOCTH 110 TIOJIYyYEHUIO HOBOI'O 3HAHUS, €r0
MHTEpIpETaLNH, IPeoOPa30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX YUEOHBIX
CUTyalUsiX, B TOM YHUCIIE IIPU CO3JJaHUH YU€OHBIX IPOEKTOB B 00s1acTH (U3HKH;
BBISBJISITh IPUYUHHO-CIIEACTBEHHBIE CBSI3U U aKTYaJIU3UPOBATh 3a/1a4y, BbIIIBUraTh
TUIIOTE3Yy €€ PEIlIeHUs, HAXOAUTh apTyMEHTHI JUIsl I0Ka3aTelbCTBA CBOUX
YTBEPXKACHUH, 3a1aBaTh IIapaMeTPbl U KPUTEPUU PEILICHUS;

aQHAJIM3UPOBATH MOTYUYEHHBIE B XO/I€ PEILICHUS 3aJ]aul Pe3yJIbTaThl, KpUTUUECKU
OLIEHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;
CTaBUTb U (POPMYIHPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTeIbHOM
JESTeNbHOCTH, B TOM YHCIIE IPH U3YYEHUH (PU3HKH;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

YMETh EPEHOCUTh 3HaHUS MO (PU3UKE B MPAKTHUECKYIO 00IacTh
KHU3HEACSITEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BbIIBUTaTh HOBBIE HJIEH, MpEJiaraTb OpPUTrHHAJIbHbIE TOAXO0/IbI U PEIICHNUS;
CTaBUTH NPOOJIEMBI U 3aJ[auHl, JOIyCKAIOIUE aJIbTePHATUBHBIE PELICHHUS.

PatGora ¢ undopmanmeii:

BJIAJICTh HAaBBIKAMH MTOJYyHYEHUS] HHPOPMAIHH (PU3NUECKOTO COEPKAHUS U3
MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSTEIILHO OCYIIECTBIIATH IOUCK, aHAJIH3,
CHCTEMATH3aLUI0 U HHTEPIIPETANNI0 HHOPMALIIH PA3IMYHBIX BUIOB U GOpM
NIPEICTaBIICHHUS;

OLICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

UCIIOJIb30BaTh CPeICTBA MHOOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA B
pELICeHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3aMOHHBIX 3a71a4 C
coOroieHreM TpeOOBaHH SPTOHOMUKH, TEXHUKHU 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusl, IPAaBOBBIX M ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3NIECKOTO COACPIKAHMS B PA3INYHBIX (popmarax ¢ yaeTom
Ha3zHaueHUsI MHHOPMAIMHK U 1IeJIeBON ayJUTOPUH, BEIOUpAs ONTUMANIbHYIO (hopMy
NpPE/ICTaBICHNS U BU3YaTH3aIIH.



KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiCTBUSA:

OCYIIECTBIISATh OOIIEHNE Ha YpoKaxX (PU3UKH ¥ BO BHEYPOUHOH JEATEIHHOCTH;
pacro3HaBaTh MPEINOCHUTKNA KOH(DIUKTHBIX CUTYAIM U CMATYaTh KOH(DIUKTHI;
Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHSI C HCTIOJIB30BAHUEM SI3BIKOBBIX
CPEJCTB;

MOHUMATh ¥ UCIOJIb30BATh MIPEUMYIIIECTBA KOMAHHOW U WHIUBUTYJIBHOU PaOOTHI;
BI:IGI/IpaTB TeMaTI/IKy U METOJAbI COBMECTHBIX IIGfICTBI/Iﬁ C y‘-IeTOM 06H_[I/IX I/IHTepeCOB
M BO3MOXKHOCTEH Ka)KJ0I'0 WIeHa KOJIEKTHBA;

HpI/IHI/IMaTB ueian COBMCCTHOﬁ ACATCIIBbHOCTH, OpFaHI/ISOBLIBaTI: nu KOOpI[I/IHI/IPOBaTL
JEUCTBUS 10 €€ JOCTUKEHUIO: COCTABJIATH IJIaH JEUCTBUM, PaCIIPEAEsATh POJIH C
y4eTOM MHEHUH YYaCTHUKOB, 00CYKAaTh Pe3yIbTaThl COBMECTHOM paboThI;
OIICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKI0TO YYaCTHUKA KOMAaH/IbI B OOIITHIT
pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npeaiaraTh HOBBIE MPOEKTHI, OIEHWBATH HJICH C TTO3UIIMA HOBU3HBI,

OpI/II‘ MHAJIbHOCTH, HpaKTI/I‘-IGCKOﬁ 3HA4YUMOCTH,

OCYIIECTBIISATh MMO3UTUBHOE CTPATETHUECKOE IMMOBEICHUE B PA3JINYHBIX CUTYyAITUsX,
HpO)IBHHTB TBOp‘IeCTBO nu BOOGp&)KGHI/IG, 6LITB HNHUIIMATUBHBIM.

PeryasiTuBHBIC YHUBEpCaJbHbIC y4eOHbIE 1eiiCTBHSA

Camoopranu3anus:

CaMOCTOSITENIbHO OCYIIECTBIISITh IO3HABATENbHYIO JESTEILHOCTD B 00JIaCTH (PU3UKU
Y aCTPOHOMUH, BBISBIATH IPOOJIEMBI, CTABUTh U (JOPMYIHUPOBATH COOCTBEHHBIE
3aJa4u;

CaMOCTOSITENIFHO COCTAaBJIATH IUIAH PEIIEHUs paCUETHBIX U KaUeCTBEHHBIX 337124,
TUTaH BBITIOJTHEHUS MPAKTUYECKOM pabOThI C YUETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEAIOYTEHU;

JTaBaTh OLIEHKY HOBBIM CHUTYAaIHsIM;

pacupsATh paMK1 y4eOHOTo IpeiMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUN;

JienaTh OCO3HAHHBINA BBIOOP, apTyMEHTHUPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pEIlEHUE;

OLICHHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO APYAUIIIH B 001aCTH (PU3UKH,
MTOCTOSTHHO TTOBBITIIATh CBOM 00pa30BaTEIbHBIN M KYJIbTYPHBIA YPOBEHbD.

CﬂMOKOHTpOJ’Ib, IMOLIMOHAIbHDbII NHTEJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B I€ATEILHOCTD,
OLICHMBATb COOTBETCTBUE PE3YJILTATOB LIETAM;

BJIaJICTh HAaBBIKAMU TIO3HABATEIILHON pe(PIECKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JEMCTBUM U MBICIUTENBHBIX ITPOLECCOB, X PE3yJITaTOB U OCHOBAHMIA;
UCTIOJIb30BaTh MPUEMbI pe(IICKCUH JIUTsl OLICHKH CUTYaIMH, BBIOOpa BEPHOTO
peuieHus;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHHUIO;
[IPUHUMATh MOTUBBI U ApIYMEHTBI APYTUX IIPU aHAIU3€ PE3YJIbTATOB NEATECIBbHOCTH;
IPUHUMATh ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA;

[IPUHUMATh MOTUBBI U ApIYMEHTBI APYTUX IIPU aHAIU3€ PE3YJIbTATOB IEATECIbHOCTH;
NpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMINOKH.



B mporiecce oCTHKEHHS TMYHOCTHBIX PE3YJIBTATOB OCBOSHHSI MTPOTPAMMBI 110 (PU3UKE JIJISI
YPOBHS CPETHETO O0MIeT0 00pa3oBaHuUs y 00YJIAFOIIUXCS COBEPIICHCTBYETCS
SMOIMOHAIBHBIA WHTEJUICKT, MPEATOIaratoniuii chOpMHUPOBAHHOCTS:

e CaMOCO3HAHMS, BKIIOYAIOIIEr0 CIOCOOHOCTh TOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJICTh HAIPABJICHUS Pa3BUTHUSI COOCTBEHHON SMOIIMOHAIEHOU Cephl,
OBITH YBEPEHHBIM B cebe;

e CaMOPCryJIMpoOBaHUA, BKIIIOYAOIIETO CAMOKOHTPOJIb, YMCHUC TPUHUMAThH
OTBETCTBEHHOCTH 3a CBOE MOBEJIEHUE, CTIOCOOHOCTh aanTUPOBAThCS K
9MOIHNOHAJIbHBIM U3MCHCHUSAM U IPOSBIIATH FI/I6KOCTL, 6BITI> OTKPBITHIM HOBOMY;

e BHYTPEHHEHW MOTHBAIMH, BKIIOYAIOIIEH CTPEMIIEHHE K JOCTHKEHHIO 1IeNId U
yCIrexy, onTuMu3M, MTHUIIUATUBHOCTb, YMCHHUC ﬂeﬁCTBOBaTB HCXO0Od N3 CBOUX
BO3MOKHOCTEI;

e DMIIATHUH, BK.HIO‘IaIOH_[eﬁ CHOCO6HOCTB IIOHUMATh OMOIITUOHAJIBHOE COCTOSHHUC
JPYTUX, YIUTHIBATh €T0 MPHU OCYIIECTBICHUH OOIEHUS, CIIOCOOHOCTD K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

e COLMAIbHBIX HaBBIKOB, BKIIOYAIOIIMX CIOCOOHOCTh BBICTPAUBAaTh OTHOLICHHUS C
APYTUMH JIFOABMH, 3a00TUTHCS, MIPOSBIISTH HHTEPEC U pa3pemiaTb KOH(QIUKTHI.

IIpeameTHbIe pe3ybTaThl

10-ii kaacce

K koniy o0yuenus B 10-M Ki1acce npeMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTD Y OOYJAIOIITUXCS] YMEHHM:

e JIEMOHCTPHUPOBATH HA MIPUMEPAX POJIb U MECTO PU3UKHU B (HOPMUPOBAHUH
COBPEMEHHOU HAy4YHOW KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOU TEXHUKU U
TEXHOJIOTHM, B TPAKTUYECKON JIEATEIIbHOCTH JIKOJICH;

e YUYUTHIBATH 'PAHUIIBI IPUMEHEHUS U3YUCHHBIX (PHU3UUYECKUX MOJIEICH:
MaTtepuaibHas TOUKa, MHEpIIMaIbHAs CHCTEMa OTCYETa, a0COIFOTHO TBEPOE TETIO,
WJICANIbHBIN a3, MOJEIIM CTPOCHHUSI Ta30B, )KUJIKOCTEN U TBEPIBIX TEJ, TOYEUHBIN
AICKTPUUECKUH 3aps/l TP perieHun (GU3NIECKUX 3a7a4,

e pacrno3HaBaTh GU3HYECKUE SBICHUS (IIPOLIECCHI) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETHYECKOM TEOPUU CTPOEHUS BEIIECTBA U
AJIEKTPOAMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NIPSAMOJIMHEUHOE IBUKEHHUE,
CBOOOTHOE TA/ICHHE T, IBMKCHHUE TI0 OKPY>KHOCTH, HHEPIIHUS, B3AaMMOICHCTBHE
ten, mudy3us, OpOyHOBCKOE TBUKEHHUE, CTPOSHUE KUIKOCTEH U TBEPABIX TE,
n3MeHeHue o0beMa TeJl IpU HarpeBaHuM (OXJIaXKICHHH ), TETJIOBOE PaBHOBECHE,
HCIIApEHUE, KOHJICHC AL, [UIABJIICHUE, KPUCTAIIIM3AaLsl, KUIICHUE, BJIAXKHOCTh
BO3/yXa, MOBBILICHUE JABJICHHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXJy IIapaMeTPaMU COCTOSIHMS T'a3a B U30IIPOLECCAX, AIEKTPU3ALIUS TEI,
B3aUMO/ICVCTBUE 3aPSAI0B;

e OIKCHIBAaTh MEXAaHUYECKOE ABM)KCHUE, UCTIONB3Ys (PU3NUECKUE BEIUINHBIL:
KOOPAMHATA, IyTh, IEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CUa,
HMITYJIBC TEJIA, KHHETUYECKasl SHEPTUsl, HOTCHIMAJIbHAS DHEPT U, MEXaHUYECKas
paboTa, MexaHU4ECKasi MOITHOCTb; MPU ONMUCAHUU MTPABUIILHO TPAKTOBATH
(bu3MYECKUI CMBICT HCTIONb3YEeMbIX BETUYHH, UX 0003HAYCHHSI M €TUHUIIBI,



HaXOJIUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMHU
BEJIMYNHAMU;

e OIKCHIBaTh U3YyUYECHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIUIOBBIE SIBICHHUS, UCTIOIb3YS
¢bu3nUeckre BEIMYUHBL: JaBJICHUE ra3a, TeMIepaTypa, CpeaHsss KUHETHYECKas
JHEPrus Xa0TUYECKOTO JBMKEHUS MOJIEKYJI, CPEIHEKBAIPATUYHAS CKOPOCTb
MOJIEKYJI, KOJTMYECTBO TEIUIOTHI, BHYTPEHHsISI SHEPTHs, padoTa raza, ko3 HuImeHt
IIOJIE3HOTO ACUCTBHS TEIUIOBOTO JABUIaTElIs; IPU ONUCAHUM NPABUIBHO TPAKTOBATH
(bu3MUeCcKuii CMBICIT UCTIONIb3YEMBIX BETHYNH, UX 0003HAYCHHS U €TMHUIIBI,
HaXOJIUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMHU
BEJMYMHAMU;

e OIKCHIBaTh U3YUYEHHBIE JIEKTPUUECKHUE CBOMCTBA BEIIECTBA U DIIEKTPUUECKHE
SABIICHUA (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKHUE BETMYMHBI: SJICKTPUUECKUH 3apsi,
ANEKTPUYECKOE M10JIE, HANPSHKEHHOCTD TOJIA, OTEHIMAI, Pa3HOCTh IOTEHIIUAJIOB;
IIPY ONMCAHUHU MPaBUIIBHO TPAKTOBATh (PU3NYECKUI CMBICI MCIIOJIb3YEMBbIX
BEJIMYMH, UX 0003HAYCHUS U €IMHMIIbI; YKa3bIBaTh (DOPMYJIbI, CBS3bIBAIOLIHE
TaHHYIO (GU3UUYECKYIO BEJIMUHHY C APYTUMH BETUIMHAMU;

e aHANIM3MPOBAThH (U3NUECKUE MPOLIECCHI U SIBJICHHS, UCTIONb3Ys (PU3NYECKUE 3aKOHbI
Y MIPUHLUIIBL: 3aKOH BceMUpHOTro Tarotenus, I, II u Il 3akonsr HeroToHAa, 3aK0H
COXPAHEHUSI MEXaHUYECKOM DHEPIUH, 3aKOH COXPAaHEHUS UMITYJIbCa, IPUHIIMII
CYINEPHO3ULNH CUJI, TPUHIIUIT PAaBHONPABUS MHEPLUAIBHBIX CUCTEM OTCUETA,
MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHMSI BEIIECTBA, Ta30BbIE 3aKOHBI, CBA3b
CpeIHEN KHHETUYECKOI SHEPTUH TEIUIOBOTO JIBUYKEHUS MOJIEKYJI C aDCOIIOTHON
TEMIIEPATYPOH, NIEPBBIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAaHEHUS
JIIEKTPUYECKOrO 3apsiaa, 3aKkoH KyiioHa, mpu 9TOM pa3nudaTh CIIOBECHYIO
(bopMyIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOEe BhIPAKEHHUE U YCIOBUS (TPaHUIIbI,
00JIacTH) TPUMEHUMOCTH;

e OOBACHATH OCHOBHBIE IIPUHIIMIIBI JCHCTBUS MalllUH, TPUOOPOB U TEXHUUYECKHX
YCTPOWCTB; pa3inyaTh YCIOBHS UX O€30MaCHOTO MCIIOJIb30BAaHMS B TOBCETHEBHOM
KU3HUY;

e  BBINIOJHSTH AKCIIEPUMEHTHI 10 UCCIICAOBAHUIO (PH3MUECKUX SBJICHUN U MPOIECCOB C
UCIOJIb30BaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUH, IPH 3TOM (HOPMYIHPOBATH
npoOieMy/3aady ¥ FMIIOTe3y yu4eOHOTro KCIEPHUMEHTa, COONPaTh YCTAaHOBKY U3
MPEI0KEHHOT0 000PY0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOBI;

e OCYUIECTBJISTH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PH3MUECKUX BEIHYNH, IPU 3TOM
BBIOMPATh ONTHUMAJIbHBIN CIIOCOO N3MEPEHUS M UCIOIb30BATh U3BECTHBIE METO/IbI
OLICHKH ITOTPELIHOCTEN U3MEPEHUN;

e HCCIIEJOBATh 3aBUCUMOCTH MEXY (PU3NUECKMMHU BEIMYMHAMH C UCIIOIb30BaHUEM
MPSIMBIX U3MEPEHUH, IIPU ATOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBAThH
pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (PM3UUECKUX BEJIMYUH B BUJIE TAOIUI U
rpaduKoB, JeNaTh BEIBOJBI IO Pe3yJIbTaTaM HUCCIICAOBAHMS;

e coOmrOAaTh MpaBMiIa 6€30MaCHOTO TPyJa MU MIPOBEACHUH HCCIEJOBAHUN B paMKax
y4eOHOT0 3KCIIEPUMEHTA, YIeOHO-UCCIIEI0BATEILCKON U TPOEKTHON AEATEIBHOCTU
C UCIIOJIb30BAaHUEM M3MEPUTEIBHBIX YCTPONCTB U 1a00paTOpHOro 000py10BaHHUS;

e pemaTh pacueTHHIE 3a/1a4H C SIBHO 33/1aHHON (PU3NIECKON MOJIEIBIO, UCTIONB3YS
¢du3nyeckre 3aKOHbI M IPUHIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3a/1a4M BEIOUPATh
($U3NIECKyI0 MOJEIb, BEIICIATh (PU3NIECKHUE BEIUIHHBI U (POPMYIIHI,
HE00XO0IMMBIE /JIS €€ PELIeHNUs, IPOBOANTh PACUEThl U OLICHUBATH PEATBbHOCTh
MOJTYYSHHOTO 3HaYCHUsI (PU3NIECKON BETMUNHBL;



e pemarb KaueCTBEHHBIE 3a/1a4M: BBICTPAUBATD JIOTUYECKH HENIPOTHBOPEUUBYIO
LENIOYKY PacCyKJIE€HUI C OOPOI HAa N3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH 1
¢bu3nyeckue SBICHUS;

e HCIIOJB30BATh MPU PEUICHUN Y4eOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIMOHHbIE
TEXHOJIOTHH IS IOMCKA, CTPYKTYPUPOBaHUS, HUHTEPIIPETALUU U NPEACTABICHUS
y4eOHOI U HAyYHO-TIONYJISIPHON MH(POPMALIUH, TOTYYSCHHON U3 Pa3InIHbIX
UCTOYHUKOB, KPUTHUECKU aHAJIM3UPOBATh NOIyYaeMyro HH(OpMaIHio;

e TPHUBOJHUTH MPUMEPHI BKJIAZa POCCHMCKHUX M 3apYOESIKHBIX YUCHBIX-(H3HKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MTPOLIECCOB OKPYKAIOILEro MUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

e HCIOJB30BATh TEOPETUUECKHUE 3HAHMS 110 (PU3MKE B TOBCEHEBHOM KU3HU JUIs
obecriedeHrs1 6€30MaCHOCTH MTPU OOPALICHUHU C TPHOOpAMH U TEXHHUECKUMHU
YCTPONCTBaMH, AJISi COXPAHEHUS 370POBbs M COOTIOAEHUS HOPM IKOJIOTHUECKOTO
MOBEJICHUS B OKPYKAOIIEH CPENE;

e paboTaTh B IpyIIEe C BBINOJHEHUEM PA3IUUHBIX COLMATIBHBIX POJIEH, IJITAHUPOBATh
paboTy rpynmsl, palMOHaIBLHO PACTIPEEIIATh O0SI3aHHOCTH U TNITAHUPOBATH
JESTEIbHOCTD B HECTAHIAPTHBIX CUTyalMsIX, aIcKBaTHO OLICHUBATDH BKJIAJ KaXI0TO
U3 YYaCTHUKOB I'PYMNIIbI B PELICHUE pacCMAaTPUBAEMON MTPOOIIEMBI.

11-ii kaacce

K konity o6yyenus B 11-M Ki1acce rnpeiMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaxkaTb c(HOPMUPOBAHHOCTH Y 00yUYaIOIIUXCSI YMEHUI:

e JIEMOHCTPUPOBATH HA MIPUMEPAX POJIbH K MeCTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHON HAy4YHOU KapTHHBI MUPA, B PA3BUTHUH COBPEMEHHON TEXHUKH U
TEXHOJIOTH, B TPAKTUYECKON JEATEIIbHOCTH JIFOJEH, IETOCTHOCTh U €IMHCTBO
(bUBUYECKON KapTHHBI MHUPA;

e YUYUTHIBATH TPAHUIIBI MPUMECHECHUS U3YUCHHBIX (DH3UUECKUX MOJICIICH: TOUCUHBIN
AJICKTPUYECKUIN 3apsil, JIyd CBETa, TOUCUHBIN HCTOYHUK CBETA, siICpHAS MOJENb
aToMa, HYKJIOHHAsI MOJIeNTb aTOMHOTO S/Ipa TPY PEIICHUHN (PU3NICCKUX 33]1aY;

e pacmno3HaBaTh (PU3NUYECKHE SBICHUS (TIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB JJICKTPOJIMHAMUKHN U KBAHTOBOU (DM3HMKU: DIIEKTPUYECKAsl IIPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUUECKOE, MarHUTHOE ASUCTBHS TOKA, B3aUMOJCHCTBIE
MarHuTOB, 3JICKTPOMArHuTHas! MHIAYKIUS, JCHCTBUE MarHUTHOTO TOJIs Ha
MTPOBOJTHUK C TOKOM M JBIKYIIIHICS 3apsif, SJIEKTPOMArHUTHBIC KOJICOaHUS U
BOJIHBI, IPSIMOJIMHEMHOE PacpOCTpaHEHUE CBETA, OTPAXKEHHUE, TPEIIOMIICHHE,
uHTepdepeHIus, TUGpaKIns U MOJSIpU3aIUs CBETa, TUCTIEPCHS CBETa,
doroanekrpuaeckuii 3pdext (pororddexT), cBeToBOEC AaBiIeHNE, BOSHUKHOBCHHE
JIMHEMYaToro CreKkTpa aTroMa BOJI0po/ia, €CTECTBEHHAs] U UCKYCCTBEHHAs
PaIOAKTUBHOCTb;

e ONHCHIBaTh U3YYCHHBIC CBOKWCTBA BEIIECTBA (IJIEKTPUUCCKHUE, MaTHUTHBIC,
ONTHYECKHE, JIEKTPUUECKYIO MPOBOAUMOCTD PA3JIMYHBIX CPEM) U
AJICKTPOMArHUTHBIE SBJICHUS (TTPOIIECCHI), HCTIONB3Ys (PU3NUECKUE BEIIMUNHBI:
AIEKTPUUECKUH 3apsiJl, CUJIa TOKA, SJICKTPUUECKOE HAMPSIKEHUE, SJICKTPUIECKOE
COTPOTHUBJICHUE, Pa3HOCTH MOTCHIIMAJIOB, JICKTPOABMKYIIAs CHia, paboTa ToKa,
WHIYKIMS MAarHATHOTO TOJIsI, cujia Amriepa, cuiia JlopeHia, MHIyKTUBHOCTh
KaTYIIIKW, SHEPTHUs AJIEKTPUUECKOTO U MAarHUTHOTO TOJIeH, IepUoJ] U 4acToTa
KosieOaHuil B KoJieOaTeTbHOM KOHTYpE, 3apsi/i U CHJIa TOKa B TIPOIIecce
TapMOHUYECKHX AJICKTPOMArHUTHBIX KoJIeOaHUH, (DOKYCHOE pacCTOSHUC U



OITHYECKAs CUJIa JIMH3BI, IPU ONMCAHUU NPABUIIBHO TPAKTOBATh (PU3NUECKUNA
CMBICJI UCTIOJIb3YEMBIX BEJTMUUH, UX 0003HAUCHUS U €IMHUIIBI, YKA3bIBATh
(bopMyIIbl, CBA3BIBAIOLINE JAHHYIO (PU3MUYECKYIO BETMUUHY C IPYTHUMHU
BEJMYUHAMU;

e ONKCHIBaTh U3y4YEHHBIC KBAHTOBBIE SIBJICHUS U MPOLECCHI, UCHOb3Ys (hrU3NUECcKHe
BEJINYUHBI: CKOPOCTh AIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTA CBETA,
SHEPIus U UMITyJIbC (POTOHA, IEPUOJI OTYpacIiafa, JHEPTUs CBSI3U aTOMHBIX S/IED,
IIPY ONIMCAHHUHU MPaBUIIBHO TPAKTOBATh (PU3NYECKUI CMBICI MCIIOJIb3YEMBbIX
BEJIMYMH, UX 0003HAYCHUS U €IMHUIIbI, YKa3bIBaTh ()OPMYJIbI, CBS3bIBAIOLINE
TaHHYIO (PU3MUYECKYIO BETMUUHY C IPYTUMHU BEIMYMHAMHE, BEIUUCIISATH 3HAUCHHE
(bu3n4ecKoil BETUUNHBL;

e AHANM3HMPOBATH (PU3UUECKUE TPOLIECCHI U SBICHUS, UCTIONB3Ys (PU3NIECKHUE 3aKOHBI
Y IPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEJ0BATEIBHOTO U apAJUIEIBHOTO
COCIMHEHMsI IPOBOJHUKOB, 3aK0H J[koyis—JIeHa, 3aK0H 2IeKTpPOMarHuTHOM
WHAYKIHH, 3aKOH IPSIMOJIMHEWHOTO PACIIPOCTPAHEHUS CBETA, 3AKOHBI OTPAKCHMUS
CBETa, 3aKOHBI MPEIOMJICHHS CBETa, ypaBHeHHE DHHIITEHHA 1151 poToddhdekra,
3aKOH COXPAaHEHHUs DHEPIUH, 3aKOH COXPAHEHMS MMITYJIbCA, 3aKOH COXPaHECHHUS
JIIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHHUs] MACCOBOI0 YMCIIa, OCTYNaThl bopa,
3aKOH PaJIMOaKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €r0 MaTeMaTU4YECKOE BHIPAKEHUE U YCIIOBUS (TpaHMIIbI, 00J1aCcTH)
IIPUMEHUMOCTH;

e OINPEIENATh HAIIPABJICHUE BEKTOPA MHAYKIIMM MarHUTHOIO I10JIS IIPOBOJIHUKA C
TOKOM, cribl AMniepa u cuibl JlopeHna;

e CTPOUTH U ONHUCHIBATH H300paKEHUE, CO3aBAEMOE TUIOCKUM 3€pKajioM, TOHKOU
JIMH301;

e BBITIOJHSTH AKCIIEPUMEHTHI 10 UCCIICAOBAHUIO (PH3MUECKUX SBJICHUN M MPOIECCOB C
UCIIOJIb30BaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUI: IIPU 3TOM (POPMYIHUPOBATH
npobaeMy/3afgady U TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOMpPATh YCTAHOBKY M3
IPEI0KEHHOT0 000PYJ0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOBI;

e OCYUIECTBJISTH MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PH3MUECKUX BEIHUYNH, IPU 3TOM
BBIOMPATh ONTHUMAJIbHBIN CIIOCOO M3MEPEHUS M UCIOIb30BATh U3BECTHBIE METO/IbI
OLICHKH ITOTPELIHOCTEN U3MEPEHUN;

e HCCIIEOBATh 3aBUCUMOCTH (PU3NYECKUX BEIIMYHH C UCIOIb30BAHUEM MPSAMBIX
M3MEPEHUI: IPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTATHI
MOJYYEHHOM 3aBUCUMOCTH (PM3MUECKUX BEJIMUYUH B BUJIE TAOJIHI U TpaUKOB,
JIeJIaTh BBIBOJIBI I10 PE3yJIbTaTaM UCCIICI0OBAHNUS,

e coOmrOAaTh MpaBuiIa 6€30MaCHOTO TPyJa MU MPOBEACHUH HCCIEJOBAHUI B paMKax
y4eOHOTO IKCIIEPUMEHTA, y4eOHO-UCCIIEOBATEIBCKON U IPOCKTHOM eI TeTbHOCTH
C UCIIOJIb30BAaHUEM M3MEPUTEIBHBIX YCTPOHCTB U 1a00paTOpHOro 000py10BaHHUS;

e pemaTh pacueTHHIE 3a/1a4H C SIBHO 33/1aHHON (PM3NYECKON MOJIEIBIO, UCTIONb3YS
¢bu3nyeckre 3aKOHbI M IPUHIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3a/1a4M BEIOUPATh
(bU3NIECKyI0 MOJIEIb, BEIICIATh (PU3NIECKUE BEIUIHHBI U (POPMYIIHI,
HE00XO0IMMBIE /JIS €€ PELIeHNUs, IPOBOANTh PACUEThl U OLICHUBATH PEATBbHOCTh
MOJTYYEHHOTO 3HaYeHUsI (PU3NIECKON BETMUMHBL;

e pemarb KaueCTBEHHBIE 3a/1a4M: BBICTPAUBATD JIOTUYECKH HENIPOTHBOPEUUBYIO
LIEMIOYKY PACCYXkKICHHI C OITOPON HA U3YUYECHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U
¢bu3nyeckue SBICHUS;

e HCIIOJB30BATh MPU PEUICHUN Y4eOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIMOHHbIE
TEXHOJIOTHH IS IOMCKA, CTPYKTYPUPOBAHUS, HUHTEPIIPETALUU U NPEACTABICHUS



y4eOHOM U HAYYHO-TIOMYJISIPHON HH(POPMAIINH, TOJTYYSHHON U3 pa3TuYHbIX
WUCTOYHUKOB, KPUTUYCCKH aHATM3UPOBATH MMOTyIaeMyI0 HH(OPMAIIUIO;

e OOBSCHATH MPUHIUIBI ACHCTBUS MAIINH, IPHOOPOB U TEXHUUYECKUX YCTPOUCTB,
pa3nuyaTh yCcIoBUs UX O€30MaCHOTO MCIOIB30BAHUS B TIOBCEAHEBHOM KU3HM,

e TIPUBOAMTH MPUMEPHI BKJIa/Ia POCCUICKUX U 3apyOekKHBIX YUCHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPa, B pa3BUTHE
TEXHHUKHU U TEXHOJIOTHIA;

e HCIMOJB30BATh TCOPETUUCCKUE 3HAHUS TI0 (DU3HMKE B IIOBCETHEBHOW KU3HU JIJIS
oOecrniedeHus: 6€30MaCHOCTH MPHU OOpAIEHUH ¢ TPUOOPaMU U TEXHUYECKHUMHU
YCTpOICTBaMH, JUIsl COXpaHEHMSI 30POBbsI U COOIIOEHHSI HOPM 3KOJIOTMUECKOT0
MOBE/ICHUS B OKPYXKAIoIIel cpere;

e paboTaTh B IPYIIIIE C BBHIMIOJHEHUEM PA3JIMYHBIX COIUATBHBIX POJIEH, TIIAHUPOBATH
paboTy rpynimbl, pallMOHATEHO PACIPEENATh 00SI3aHHOCTH U INIAHUPOBATh
NESTEIHHOCTh B HECTAHIAPTHBIX CUTYAIUsX, aICKBATHO OLICHUBATh BKJIAJ KaXKIOTO
U3 YYaCTHUKOB TPYMIIBI B PEUICHHE pACCMATPUBAEMOM MPOOIEMBI.

Coaepkanuve yueOHOro npeaMera

10-1 Kaacce

Paznen 1. ®u3zuka n METOAbI HAYYHOI'0O MO3HAHUA

®dusuka — Hayka o nmpupoze. Hayunbsie MmeToIbl MO3HAHUSA OKpYsKarolero mupa. Pois
9KCHEPUMEHTA U TEOPHH B IIPOIECcCe O3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue pu3ndeckux sBjieHUN U npoueccoB. Hayunsle runoressl. Pusndeckue
3aKOHBI U TeopuH. [ paHUIIBI MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBUSL.

Ponb u MecTo pusuku B GopMUPOBAHUN COBPEMEHHOM HAyUYHOM KapTUHBI MHUpPa, B
IPAKTUYECKOH JEATEIbHOCTH JIIOIEH.

JlemoHcTpanun

AHanoroBblie ¥ IU(POBBIE U3MEPHUTENBHBIE IPHUOOPHI, KOMITBIOTEPHBIC JATUYUKH.
Pa3zgen 2. Mexanuka

Tema 1. Kunematuka

Mexannueckoe BuxkeHne. OTHOCUTEIbHOCTh MEXAaHUYECKOT0 IBUKeHusl. Cuctema oTcuera.
Tpaexropus.

[TepemenieHre, CKOPOCTh (CpeAHsISl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOW TOYKH, UX MPOESKIIUUA Ha OCU CUCTEMBI KoopAuHAT. ClI0KeHne epeMeieHIi
U CII0)KEHHE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOpPEHHOE MPSIMOJIMHEHHOE ABMKEHHE. | padku 3aBUCUMOCTH
KOOpAHUHAT, CKOPOCTHU, YCKOPCHHU, ITYTU U NICPCMCIICHUSA MaTepI/IaHBHOﬁ TOYKHU OT BPCMCHU.



CBoOoaHoOe majieHre. Y CKOpeHHe CBOOOTHOTO TaICHHMS.

KpuBonunelinoe nerxeHue. J[BukeHrne MaTepruaibHOW TOYKH MO0 OKPYKHOCTH C MOCTOSIHHOM
10 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHENHAs CKOpOoCTh. [lepuos u yacrtora
oOpartuenus. LleHTpocTpeMuTeNbHOE YCKOPEHHE.

Texundeckue yCTpOﬁCTBa " IPAKTUICCKOC MPUMEHCHUEC: CIIMIOMETP, ABHXKCHUEC CHAPAO0B,
LCITHBIC U PEMCHHBIC IICpCAAYH.

JlemoHcTparuu

e Mogenb cuCTeMBbI OTCYETA, UILTIOCTPAIIS KHHEMAaTHYECKHUX XapaKTePUCTUK
JIBUKCHUS.

o Ilpeobpa3zoBanue ABHKEHUI C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

o [laneHue Ten B BO3AyXE U B pa3pesKEHHOM IIPOCTPAHCTBE.

o Habmronenue nBuxeHus Tenaa, OpOLUICHHOTO MO/ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

o l3mepenue yckopeHusi CBOOOAHOTO NaICHUS.

o Hanpasnenue ckopocTu Ipy JBUKEHUU 110 OKPY’KHOCTH.

Y4yeHnueckuil SKCIIepUMEHT, J1TabopaTopHbIe paboThI

o l3ydeHne HEPaBHOMEPHOTO JABMKEHUS C LIEIIBIO ONPEEIIEHUS MTHOBEHHOM
CKOPOCTH.

o HccrnenoBannue COOTHOLIEHUS MEXKTY ITyTSMH, IPOUIEHHBIMU TEJIOM 32
IIOCJIEI0OBATEIIbHBIE PABHBIE IPOMEKYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM
IBYKCHHUH C HA4aJIbHON CKOPOCTBIO, PABHOM HYIIIO.

o M3yueHue qBUKEHUS MIAPUKA B BSI3KOW KUIKOCTH.

e N3ydeHue nBMXKEHHUS TeNla, OPOIIEHHOIO TOPU30HTAIBHO.

Tema 2. Jlunamuka

[IpuHnun otHOcuTenbHOCTH ["anmunes. Ilepseiii 3akoH HeroToHa. IHEprmanbHbple CHCTEMBI
oTcyeTa.

Macca Tena. Cuna. [Ipuniun cynepnosuiuu cuil. Bropoit 3akon HerotoHa st
MaTepUaIbHOM TOUKH. TpeTuit 3akoH HproToHa 11711 MaTepUalIbHBIX TOYEK.

3axkoH BceMupHoro TaroreHus. Cuna tsxectu. IlepBast kocMuyeckas CKOpOCTb.

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

Tpenue. Buapl Tpenus (mokosi, ckosbxkeHus, kaueHusi). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUS CKOJIBKEHUS U cuiia TpeHus mokos. Koagdumment tpenns. Cuia conpoTUBICHUS
IpY ABWKEHHUHU Tella B )KUAKOCTH UIIM Trase.

[TocTymarensHOE M BpaliaTeabHOE ABMKEHUE a0COTIOTHO TBEPAOTO TEa.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpalieHus. [lieuo cuibl. Y ClIoBUS paBHOBECHUS TBEPIOTO
Tena.



TexHuueckue YCTpOﬁCTBa " IIPAKTUYICCKOC IIPUMCHCHUC ITIOAIIUITHUKHU, ABUKCHUC
HNCKYCCTBCHHBIX CITYTHUKOB.

JeMoHcTpanuu

o JSlBneHue MHEpLUH.

o (CpaBHeHHE Macc B3aUMOJECHCTBYIOLIUX TEN.

e Bropoii 3akoH HeroTOHA.

o M3mepenue cuil.

o ClloxeHHe CUIL

e 3aBHCHMOCTb CUJIBI YIPYTOCTH OT AeopMaluy.

o HesecomocTs. Bec Tena npu yCKOpEHHOM NOABbEME U NTAJCHUH.
o (CpaBHeHHE cUJI TPEHUS MOKOS, KAYEHUSI U CKOJIbKEHUS.

o YcnoBus paBHOBeCHUs TBEPIOro Tena. Bunbl paBHOBecCus.

YyeHnueckui HSKCIIEPUMEHT, J1abopaTOpHbIe PabOTHI
o N3yuenue nBmxeHus Opycka Mo HAKIOHHOM TUIOCKOCTH.
o HccenenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IIPY)KUHE U
PE3MHOBOM 00pa3Iie, OT ux nedopmarun.
° I/ICCJICI[OBEIHI/IG YCHOBHf/'I PAaBHOBCCHUS TBEPAOTO TCJId, UMCIOLICTO OCh BpalllCHUA.

Tema 3. 3aK0oHBI COXpaHEeHHsS] B MEXaHHKeE

Hmnynsc MaTepuanbHON TOUYKH (TeNa), CHCTEMBbl MaTepUaIbHBIX TOUEK. VIMITyIbC CHUIIBI U
M3MEHEHHUE UMITYJIbCa TeJa. 3aKOH COXPAHECHHS UMITyJibca. PeakTHBHOE ABUKEHUE.

PaGora cunpl. MOILIHOCTH CHJIBI.

Kunetnueckas sneprust MatepuaibHoi Touku. Teopema 00 U3MEHEHUU KHHETUYECKOM
SHEPrUM.

[orennmanbHas sHeprus. [loTeHnManpHas YHEPTUS YIIPYTo 1e(hOPMUPOBAHHOM MPYKHHBI.
[ToreHumanbHas YHEpPrus Tenaa BOIM3H MOBEPXHOCTH 3EMIIH.

[ToreHumanbHbIE M HETIOTEHIMATbHBIE CHIIBI. CBA3b paOOThI HEMOTEHUUATBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKOM YHEPTrUU CUCTEMBI TeJl. 3aKOH COXPAHEHHSI MEXaAHUUECKOU
SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHn4ecKkue yCcTpoiucTBa U NPaKTUIECKOE IPUMEHEHUE: BOJOMET, KOIIEp, IIPYKUHHBII
IUCTOJIET, JBUKCHHUE PAKET.

JeMmoHcTpanuun
e 3aKOH COXpaHEHHUS UMITYJIbCA.

o PeakTuBHOE ABUXKCHUE.
o Ilepexon noreHMAIbHOMN SHEPTUN B KHHETUYECKYIO U 0OpaTHO.



Y4eHnueckui IKCIIEPUMEHT, J1abopaTOpHbIe PabOTHI

e l3ydenue abCONMOTHO HEYNIPYTOro yAapa C MOMOILBIO IBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

e HccnenoBanue cBs3M pabOTHI CUJIBI C UI3MEHEHHEM MEXaHMYECKON PHEpryH Tejla Ha
IIPUMEpPE PaCTSKEHHSI PE3UHOBOTO JKIYTa.

Pa3nes 3. MosekyasipHas (pM3MKa ¥ TEPMOANHAMHUKA
Tema 1. OcHOBBI MOJIEKYJIAPHO-KMHETUYECKOH TEOpUM

OCHOBHBIE TIOJIOKEHHS MOJICKYJIIPHO-KUHETHIECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHHME.
BpoyHnoBckoe nBmxenue. Auddysus. Xapaktep ABHKEHHUS U B3aUMOICHCTBUS YaCTHIL
BelecTBa. Mojienu CTPOCHHMsI Ta30B, JKUJIKOCTEH U TBEPABIX TNl U OOBSICHEHHE CBOMCTB
BEILECTBA Ha OCHOBE 3THX Mozelei. Macca u pazMepsl Mojekyi. KoinuecTBo BemiecTna.
[TocrosiHHast ABorazpo.

TemnoBoe paBHOBecue. Temmeparypa u ee uzmepenue. lllkana remneparyp Llenscns.

Mogenb uzneansHoro raza. OCHOBHOE ypaBHEHHE MOJIECKYIISIPHO-KMHETHUECKOW TEOPUHU
UJ/IeaIbHOTO ra3a. AOCOMIOTHAs TeMIlepaTypa Kak Mepa CpelHel KMHETHUeCKOW SHeprun
TEIJIOBOTrO JABMKEeHUS dacTul rasa. lllkana remneparyp KenpBuHa. ['a30BbIe 3aKOHBI.
Ypasuenune Menzaeneesa—Knanelipona. 3akon Jlanerona. M3onponeccs! B HACaIbHOM rase ¢
IIOCTOSIHHBIM KOJIMYECTBOM BelecTa. [ paguueckoe mpeacTaBieHUE H30IPOLIECCOB!
U30TepMa, U30X0pa, n3obapa.

TexHuueckue ycTpoicTBa U MPAKTUIECKOE IIPUMEHEHUE: TEPMOMETP, OapOMETD.
JeMoHcTpannu

o OmbITHI, JOKA3bIBAIOIINE IUCKPETHOE CTPOCHUE BEIIECTBA, (hOTOTpaduu MOJIEKYI
OpPraHWYeCKUX COCANHEHUH.

e OmpiThl 10 TUQY3UN KUIKOCTEH U Ta30B.

e Mozens OpOYHOBCKOTO JIBH)KEHHS.

e Monuens onbrta LlTepua.

o OnbITHI, JOKA3BIBAIOMINE CYIIECTBOBAHNE MEKMOJICKYJISIPHOTO B3aUMO/ICHCTBUSI.

e  Mopenb, WILTIOCTPUPYIONIAs PUPOIY JABJICHUS ra3a Ha CTEHKH COCY/a.

o  OnbITHI, WILTFOCTPUPYIOIINE YPaBHEHUE COCTOSHHS UICATBHOTO ra3a, N30IPOIIEeCCHI.

YueHn4YeCKUid SKCTIEPUMEHT, JTaOOpaTOPHBIE PaOOTHI
o Ormpenenenue Macchl BO3/IyXa B KIIACCHONH KOMHATEe Ha OCHOBE M3MEPEHUI 0ObemMa
KOMHATBI, IaBIICHUS U TEMIIEPATyphl BO3AyXa B HEM.
e HccnenoBanue 3aBUCHMOCTH MEKIY ITapaMeTpaMH COCTOSIHUS Pa3peKeHHOT0 Ta3a.

Tema 2. OcHOBBI TePMOIMHAMHMKH

TepmoauHaMuueckas cucteMa. BHyTpeHHsIS SHEPIUs TEPMOJIUHAMUYECKON CUCTEMBI U
croco0bl ee u3MeHeHus. KonndecTBo TemioTsl U pabora. BHyTpeHHsIs sHeprus



0JIHOATOMHOT'O HJI€alIbHOTO T'a3a. Buanl TCINIONCPCAaun: TCIIOIIPOBOJHOCTb, KOHBCKI WA,
H3JIYUYCHHUC. VaenpHas TEMIOEMKOCTh BelecTBa. KoMHnuecTBO TEILIOTHI Ipu TeIIonIEpCaauc.

[onsarue 06 agunabarHom mnporecce. [lepBrlii 3akoH TepMoanHamMuKH. [IpuMeHeHne nepBoro
3aKOHa TEPMOJMHAMMKH K n3onpoueccam. ['papuueckas nHTepnperanus paboTsl rasa.

BTtopoii 3akon TepmonuHamMuku. HeobpaTuMOCTh TPOLIECCOB B MMPUPO/IE.

TennoBele MamuHbl. [IpuHIUIBL AeiicTBYS TerioBbIX MamuH. [IpeoOpa3oBanust sHepruu B
TeroBbIX MamnHax. Koagdunuent nonesnoro aeiicteus temioBoi MamuHbl. Lukn Kapro
U ero Kod(PPHUIMEHT MOJIE3HOTO ACHCTBUS. DKOJOTHUECKUE MTPOOIEMBI TETIIOIHEPTETHKH.

TexHrueckue yCcTpoiucTBa U NPaKTUYECKOE IPUMEHEHUE: JBUTATENIb BHYTPEHHETO CTOPAHUS,
OBITOBOM XOJOAUIBHUK, KOHIUIMOHED.

JeMoHCcTpanuu

o lI3MeHeHHMe BHYTpEHHEH YHEPTUH TeJa MPHU COBEPIIECHUH PabOThI: BEUIET MPOOKHU U3
OyTBUIKH IOJT IEUCTBHEM CXKATOTO BO3/yXa, HarpeBaHue 3(hupa B JTaTyHHOU TpyOke
IIyTeM TpEeHHUs (BUIEOJEMOHCTpALIHS).

M3MeHeHne BHYTpEHHEH sHepruu (TeMiepaTypsl) Teia Mpu Terionepesaye.

OneIT 0 aguabaTHOMY PACIIUPEHHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOHHBI, JBUraTessi BHYTPEHHETO CrOpPaHus, peaKTHBHOIO
JIBUTATEJIS.

Y4eHn4eckuil SKCIIepUMEHT, TabopaTOpHbIe paboThI

o l3MepeHue ynenpHOU TEIUIOEMKOCTH.
Tema 3. ArperaTHble cOCTOSIHUS BellecTBa. @a30Bble Mepexoabl
[TapooGpa3oBanue u kKoHAeHcalus. Vicriapenue u kurnenne. AGCOIOTHAS U OTHOCUTEIbHAS
BJI&KHOCTH BO3yxa. HachleHHbIi map. Y qenpHas TemioTa napooopazoBaHus. 3aBUCUMOCTh
TEMIIepaTypbl KUIIEHHSI OT JaBJICHUS.
TBepnoe teno. Kpucrammmaeckue u amopdHbsie Tena. AHU30TPOIUS CBOWCTB KPUCTAILIIOB.
Kunkue kpuctaisl. CoBpeMeHHbIe MaTepuaibl. [InaBnenue u kpuctamusamus. Y aejbHas
TeruioTa miasiaeHus. Cyonumanus.
YpaBHEHHE TEIUIOBOTO OanaHca.
TexHn4yeckue ycTpoHCcTBa U MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KAJIOPUMETP, TEXHOJOTHUH MOITYYEHHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM YHUCIIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUH.
JemMoHcTpanuu

o (CBoiicTBa HaCBIILIEHHBIX MTAPOB.

o Kumnenne IMpU MOHMKCHHOM JIaBJICHUU.
o Cnoco0OsI HU3MCPCHUA BJIAKHOCTH.



o HalntoneHue HarpeBaHus M IJIaBJIEHHUS KPUCTANIMYECKOTO BEIECTBA.
o JleMOHCTpanus KpUCTAILIIOB.

Y4eHn4eckuil SKCIIepUMEHT, TabopaTopHbIe paboThI

o l3MepeHHe OTHOCUTENBHOM BIaKHOCTU BO3/yXa.
Pazgea 4. diekTpoauHaMuKa
Tema 1. DiekTpocTaTUKA

DnexTpusanus Tea. DIeKTpudeckuil 3aps. J[Ba Buaa sanekTpuueckux 3apsaos. [IpoBoaHuku,
JUDJIEKTPUKYU U MOJTYIPOBOAHUKH. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsja.

Bzaumoneiictue 3apsanoB. 3akoH Kynona. TodeuHbIN 37EKTPUUECKUAM 3apsi/l.
Dnekrpuyeckoe nose. HampsixeHHOCTh 35ieKTpudyeckoro nois. [Ipunnun cynepno3uiuu
INEeKTpUYEeCcKUX mosied. JINHUU HanpsHYKEHHOCTH 3JIEKTPHUUECKOT0 MOJIs.

Pabota cwi snexktpocrarnueckoro nojst. [lorermnuan. Pasnocts morennuanos. [1poBogaukm
U JURJIEKTPUKH B AJIEKTPOCTATUYECKOM Touie. JluanekTpuueckass IpOHULIAEMOCTb.

DnekrpoeMKocTh. KoHaeHcaTop. DIeKTpOEeMKOCTh IIJI0OCKOT0 KOHAEHCAaTOpa. DHEPIust
3apsHKEHHOI0 KOHAEHCAaTOopa.

TexHnuecKkue ycTpoiucTBa U IPAKTUIECKOE IPUMEHEHHE: NIEKTPOCKOIL, AIIEKTPOMETP,
3JIEKTPOCTATUYECKAs 3alIUTa, 3a3€MJIEHHE JIEKTPOIIPUOOPOB, KOHJICHCATOP, KOIMTUPOBAJIbHBIN
anmnapar, CTpyMHbIA IIPUHTED.

JeMoHcTpanuu

e YCTPOWCTBO U NMIPUHUMUIL ACHUCTBUSA SJIEKTPOMETPA.

» B3saumopeiicTBHUE HAIEKTPU30BAHHBIX TEII.

o DJEKTPUYECKOE I10JIE 3aAPSKEHHBIX TEI.

o IIpOBOIHHKH B JIEKTPOCTATUYECKOM IIOJIE.

e DJEKTpOCTaTHYECKas 3alluTa.

o JIMDJIEKTPUKU B JIEKTPOCTATUYECKOM IIOJIE.

e 3aBHCHMOCTb 2JIEKTPOEMKOCTH INIOCKOTO KOHJAEHCATOPA OT IUIOAAH IIACTHH,
PAcCCTOSIHUS MEXIAY HUMH U JUAJIEKTPUYECKON MPOHUIIAEMOCTH.

o DHeprus 3apsHKEHHOTO KOH/IEHCATOopa.

Y4yeHnueckuil SKCIepUMEHT, 1abopaTOpHbIE pabOThI
o H3MepeHue 2MEKTPOEMKOCTH KOHIEHCATOPA.
Tema 2. IlocTossHHBIH JJIeKTpUYecKHil TOK. TokHM B pa3jiMYHBIX cpeax

DIEKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOT0 TOKa. ICTOUHMKHU TOKa.
Cuia Toka. I1ocTOSHHEIN TOK.

Hanpsoxenue. 3akon OMa 17151 yyacTka IEMu.



:‘)HGKTpI/I‘IeCKOC COIIPOTHUBJICHHUC. Y nennHOE COIIPOTUBJICHHUEC BCIICCTBA. HOCJ’IGI{OB&TGJ’IBHOG,
napamuiCibHOC, CMCIIAHHOC COCANHCHUC ITPOBOAHHUKOB.

Pabota anexrpuueckoro Toka. 3akoH Jxoyns—Jlenna. MoImHOCT 3EKTPUIECKOTO TOKA.

DNEKTPOABUKYILAs CUJIa U BHYTPEHHEE COMTPOTUBIICHUE UCTOYHUKA TOKA. 3aKoH Oma a1
MOJIHOM (3aMKHYTOM) AyieKTpuueckoi nernu. KopoTkoe 3aMbIkaHue.

DNEeKTpOHHAs! TPOBOJIMMOCTh TBEPABIX METAIUIOB. 3aBUCUMOCTH COMPOTUBJICHUSI METAJNIOB
oT Temnepatypbl. CBEpXIPOBOAUMOCTb.

DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBEHHAs U TPUMECHAs TPOBOAUMOCTH HOJIYTIPOBOJHUKOB. CBOMCTBA
p—n-niepexoza. IloaynpoBoHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUH TOK B paCTBOpAx M paciijiaBax 3JEKTPOIUTOB. DIEKTPOITUTHICCKAS
JUCCOIMAIus. DIEKTPOIIH3.

OnexTpuueckuil ToK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSITENbHBIN pa3psa. MonHus.
[Tna3ma.

TexHuyeckue ycTpoHCcTBa U MPAKTUUECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTar,
UCTOYHUKHU TOKA, 3JICKTPOHArpeBaTesbHble PUOOPHI, HIEKTPOOCBETUTEIbHbBIE TPHOOPHI,
TEPMOMETP COMPOTHUBIICHNUS, BAKYYMHBIN 1HO0/1, TEPMUCTOPHI U (POTOPEZUCTOPBHIL,
IIOJIyTIPOBOJHUKOBBIM MO, TaIbBaHHUKA.

JlemoHcTparuu

W3mepenne cuitbl TOKa U HANIPSKEHUS.

e 3aBUCHUMOCThH COMPOTUBIIECHUS HIUIUHAPUUECKUX MPOBOAHUKOB OT JIJTUHBI, IJIOIIAIU
MONIEPEYHOI0 CEYEHUS U MaTepHaa.

o (CMemnaHHO€ CO€TMHEHHUE TPOBOJHUKOB.

o Ilpssmoe n3amepeHue 3IeKTpOoABIKYIEH criibl. KOpoTkoe 3aMblkaHue
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHHUSL.

e 3aBUCHUMOCTb CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPBI.

o IIpoBOAMMOCTB 3IEKTPOIUTOB.

e HckpoBoii pa3psii ¥ NPOBOJAMMOCTh BO3IyXa.

e  OnHOCTOPOHHSA NPOBOJUMOCTD AUOA.

YyeHnueckuil SKCIIepUMEHT, JJabopaTopHbIe paboThI
e l3ydeHue cMEUIaHHOTO COETUHEHUS PE3UCTOPOB.
o l3MepeHue 31eKTpOABIKYILIEN CUIIBI ICTOYHHMKA TOKA U €70 BHYTPEHHETO
COIIPOTHBIICHHUS.

o HalGmronenue snexktponusa.

MesknpeamMeTHbie CBSI3H



Uzyuenue kypca pusmku 6a3oBoro ypoBHs B 10-M Ki1acce OCyIIECTBISETCS C YIETOM
COJIEpKATEIBHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMHu MaTeMaTHKH, OMOJIOTUH, XUMUH,
reorpaduu ¥ TEXHOJIOTUH.

MeKnpenMeTHbIE TIOHATHS, CBI3aHHBIE C N3yYCHHEM METOA0B HayYHOTO MTO3HAHUS: SBJICHHE,
Hay4HbIH (pakT, runoresa, pusnuecKas BeIMUMHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
9KCIIEPUMEHT, MOJICIINPOBAHUE, MOJIEIIb, U3MEPEHUE.

Marematuka: peleHle CuCTeMbl ypaBHEHUH, JInHEHHas QyHKIMs, napadona, runepooia, ux
rpaduKyu ¥ CBOICTBA, TPUTOHOMETPHUECKUE (PYHKIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAaHT€HC,
OCHOBHO€ TPUTOHOMETPUUECKOE TOKAECTBO, BEKTOPHI U UX IMPOECKIIUN HA OCH KOOPJUHAT,
CJI0’KEHUE BEKTOPOB.

buonorus: MexaHnueckoe ABMKEHUE B )KUBOU mipupoe, nuddysus, ocMoc, TemIoo0MeH
YKUBBIX OPTaHU3MOB (BUIBI TEIIONIEPEIauH, TETIOBOE PABHOBECHUE), DIIEKTPUUCCKUE SIBICHUS
B JKMUBOU IIPUPO/IE.

Xumus: AUCKPETHOE CTPOCHUEC BEIICCTBA, CTPOCHHUE ATOMOB 1 MOJICKYJI, MOJIb BC€IICCTBA,
MOJIApHAasA Macca, TCIJIOBBIC CBOMCTBa TBCPABIX TCII, KHIKOCTEH U ra3oB, 3JICKTPUYCCKHUC
CBOMCTBaA MECTAJJIOB, DJICKTPOJIUTHUYCCKAA AUCCOLMal s, IraJlbBaHHUKA.

l'eorpacdus: B1axxHOCTh BO3AyXa, BETPbl, 0APOMETP, TEPMOMETD.

TexHonorus: npeodpa3oBaHue JBUKEHUN C UCTIOIb30BAHUEM MEXAHU3MOB, YUET TPEHHUS B
TEXHUKE, MOALIMITHUKHY, UCIIOJIb30BaHUE 3aKOHA COXPAHEHUS UMITyJIbCa B TEXHUKE (paKeTa,
BOJIOMET | JIp.), IBUTATENb BHYTPEHHETO CTOpaHus, IMapoBasi TypOuHa, OBITOBOI
XOJIOIWJIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH MOIY4YEHHs] COBPEMEHHBIX MAaTEPHAJIOB, B TOM
YUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKAs 3alUTa, 3236 MIICHHE
3JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN MPUHTED, 3JIEKTPOHArpeBaTeIbHbIE IPUOOPBI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TAJIbBAHUKA.

11-1 xkJjacce

Pa3nen 4. DaekTpoauHaMuKa

Tema 3. MaruuTHoe 1moJie. JJIeKTPOMArHUTHAsI HHAYKIHSA

[ToctossHHBIE MAarHUTHI. B3auMo1elicTBUE MOCTOSHHBIX MArHUTOB. MarauTHoe mnose. Bekrop
MarHUTHOW MHAYKUUU. [[pUHIUIT Cynepno3uiiuy MarHuTHEIX moJjied. JIMHUM MarHuTHOM
uHAyKuu. KapTuHa TMHUI MarHUTHOM MHYKIIUU TIOJISI IOCTOSTHHBIX MarHUTOB.
MarnuTHO€ 1noJje NpoBOJHUKA ¢ TOKOM. KapTuHa TMHUI MHAYKIIMY MarHUTHOTO MOJISt
JUTMHHOTO TPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIICBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.
OmneiT Opcrena. BaumoaeiicTBrue NpoBOJIHUKOB C TOKOM.

Cuna Ammepa, ee MOyJIb U HAIIPaBIICHUE.

Cuna JlopeHua, ee Monysb U HanpaBiieHue. JBUyKeHNE 3apssKeHHOM YacTUIBI B OJJHOPOIHOM
MarHuTHOM mose. PaGora cuibl Jlopenna.



SIBneHME ANEKTPOMArHuTHOM MHAYKIMH. [I0TOK BEKTOpa MArHUTHON MHAYKIIHH.
DNeKTpOABMKYIIAsi CUJIa MHIYKIMHU. 3aKOH 3JIEKTpOMarHuTHON uHayKuuu dapazes.

BuxpeBoe anexkrpuueckoe mosie. NEKTPOABHKYILAs CUla UHAYKIMH B IPOBOJHUKE,
JABIDKYIIEMCS TIOCTYIIATEAbHO B OJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio JleHna.

I/IHI[yKTI/IBHOCTI). SIBnenme CaAMOUWHAOYKIHH. 3JI€KTpOIIBI/I)KYHIaSI Cujia CaMOMHAYKIHH.
9Hepr1/151 MAaramMTHOI'O IOJIA KaTyIlIKU C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHuueckue YCTpOﬁCTBa " IIPAKTUYICCKOC IPUMCHCHHUEC. ITIOCTOAHHBIC MAlrHUTHI,
OJICKTPOMArHHUThI, SJICKTPOABUTATCIIb, YCKOPUTCIIN JICMCHTAPHBIX YaCTUL], MHAYKIITHOHHAA
IICYb.

JeMmoHcTpanuun

e OmnwIT Opcrena.

e  OTKIIOHEHUE FIEKTPOHHOTO MTy4YKa MAarHUTHBIM I1OJIEM.

e JIMHMM MHIYKIMH MAarHUTHOTO MOJIA.

o BizaumopeicTsue AByX NPOBOJIHUKOB C TOKOM.

e Cuna Amrmepa.

o JleiictBue cuiibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

e SIBiIeHME 3JIEKTPOMArHUTHOM MHIYKIIUH.

o IIpaBuno Jlenua.

e 3aBHUCHUMOCTH IEKTPOJABIKYIIECH CHIIBI MHAYKIIMH OT CKOPOCTH U3MEHEHUS
MarHUTHOT'O MOTOKA.

e SIBiIEeHHE CAMOWHIYKIIMH.

Y4eHn4eckuil IKCIIEPUMEHT, TabopaTopHbIe paboThI

e M3yueHue MarHUTHOTO MOJISL KATYLIKU C TOKOM.

e HccnenoBanue AeiicTBUSI MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

e HccnengoBanue siBIEHUS EKTPOMATHUTHON MHAYKIUH.
Pa3nen 5. KosieOanusi 1 BOJIHBI
Tema 1. Mexanuveckue U 3JIEKTPOMATHUTHBIE KOJIEOAHUSA
Konebarenbnas cucrema. CBOOOIHBIE MeXaHHUECKHe KoeOanus. ["apMoHnyeckue
konebanus. [lepron, yacrora, aMmruntyna u asza konedanuit. [IpyKMHHBIM MasTHUK.
MareMatuueckuii MasTHUK. Y paBHEHHE TapMOHHUYECKUX Kosiebanuii. [IpeBpamienne snepruu

IpY TAPMOHUYECKUX KOJIECOAHUSX.

KonebarenbHbIit KOHTYP. CBO6OI[HLI€ QJICKTPOMArHUTHBIC KoJieOaHus B nacaJbHOM
KoJIeOaTeJIbHOM KOHTYpC. Amnanorus MCKAY MCXaHUYCCKUMU U IJICKTPOMAarduTHBIMU



konebanusmu. @opmysa ToMcoHa. 3aKOH COXPaHEHHsSI SHEPTHH B U/ICATBHOM
K0J1e0aTeIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxaromux KojeOaHuAX. BeiHy)1eHHbIE MeXaHHYECKHE KOJIeOaH .
Pe3onanc. BeiHyK€HHBIE JIEKTPOMAarHUTHbIE KOJIEOaHHUs.

[Tepemennslit Tok. CUHYCOUJANIbHBIN IepeMEHHbIN TOK. MOIIIHOCTh IEPEMEHHOI0 TOKA.
AMIUIMTYHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA M HAIIPSKEHHUS.

Tpanchopmarop. [IponsBoacTBo, nepenava u noTpedIeHNE dIESKTPUUECKON SHEPTUH.
DKOJIOTMYECKHE PUCKU TIPU MTPOU3BOJCTBE 3J1eKTposHeprun. KynpTypa ncnonb3oBaHus
3JIEKTPOIHEPIUH B TOBCEAHEBHOM )KU3HU.

TexHuyeckue yCcTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: AIEKTPUUECKUN 3BOHOK, T€HEPaTOP
MEePEMEHHOT0 TOKA, JIMHUU 3JIEKTPOTepe1ayuu.

JeMoHcTpanuu

e lccnenoBanue mapamMeTpoB KojebaTeabHONU CUCTEMBI (TIPYKUHHBIN UITH
MaTEeMaTHYECKUI MasTHUK).

o HalGmroneHue 3aTyXxaromux KojeOaHui.

e HccnenoBanue CBOMCTB BBHIHYXKIEHHBIX KOJIEOaHUH.

o Habmonenue pezoHaHca.

e (CB0OOAHBIC JEKTPOMATHUTHBIE KOJIEOaHMUS.

e  OcrumiorpaMMsbl (3aBUCMMOCTH CHJTBI TOKA U HAMPSKEHUS OT BPEMEHHU) st
AJIEKTPOMATHUTHBIX KOJIeOaHUH.

e Pe3oHaHc npu nocienoBaTeIbHOM COSAMHEHUN PE3UCTOPA, KAaTYIIKH

WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Monenb TUHUY SIEKTPOIEpeIadHm.

YueHU4YeCKUii SKCTIEPUMEHT, JJaOOpaTOPHBIE PaOOTHI

e lccnenoBanue 3aBUCUMOCTH NEPUOJIA MAJIbIX KOJIeOaHU Ipy3a Ha HUTH OT JJIUHBI
HUTH U Macchl rpy3a.

o HccnenoBanue nepeMEHHOIO TOKA B LIETIH U3 TIOCJIE0BATEIEHO COETUHEHHBIX
KOHZIEHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. MexaHu4yecKue U 3JIEKTPOMATHUTHBIE BOJIHbBI

MexaHudeckue BOJHBI, ycia0BUs pacnpoctpanenus. [lepuon. CkopocTh pacnpoCcTpaHeHUs U
JuinHa BONHBL. [Tonepeunsie u mpoaosbHbie BOMHBL. MHTEpdepeHuus u qudpakuus
MEXaHUYECKUX BOJH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNIEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3ITYUCHHS 3JIEKTPOMAarHUTHBIX BOJTH. B3anmuas
opueHTanus Bektopo E, B, V B anekrpoMarautHoit BosHe. CBOMCTBA 37€KTPOMArHUTHBIX
BOJIH: OTPaXCHHE, TIPEIIOMIICHUE, Moisipu3anus, nudpakmus, narepdepenius. CKopocTh
3IEKTPOMArHUTHBIX BOJIH.



[[Ixana 3eKTpOMarHUTHBIX BOJIH. [I[ppuMeHeHne 27IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
[TpuHIUTIBEI paTUOCBS3H U TeNeBUIeHNs. Pagnonokarusi.
DNEKTPOMArHUTHOE 3arps3HCHNUE OKPYKAIOIICH CPEIbI.

TexHUYEeCKUEe YCTPOHUCTBA U MPAKTUICCKOE MPUMEHEHHE: MY3bIKATbHBIE HHCTPYMECHTHI,
yIIBTPa3BYKOBas TMAarHOCTUKA B TEXHUKE U MEIUIIMHE, paaap, PaIuolpPHEMHUK, TEJICBU30D,
anTeHHa, Tenedon, CBU-meun.

JeMoHcTpanuu

o OOpa3oBaHKe U paCHPOCTPAHEHHUE MONEPEUHBIX U MIPOAOJIBHBIX BOJIH.

o Konebimomieecs Te10 Kak HICTOYHUK 3BYKA.

o HaGmonenue oTpakeHUs U NPEIOMIICHHUS] MEXaHUYECKUX BOJIH.

o HaOmonenue uarepepeHiuu 1 1udpakiuu MEXaHHYECKUX BOJIH.

e 3BYKOBOH p€30HaHC.

o HaOmroneHue cBsi3u TpOMKOCTHU 3BYKa U BBICOTBI TOHA C aMIUIUTYA0M M YaCTOTOM
KoJIeOaHuH.

e lccnenoBanue cBOMCTB 3J€KTPOMAarHUTHBIX BOJIH: OTPa)K€HHUE, MIPEIOMIICHHE,
noJsipuzanus, Tudpakuus, HHTepdepeHuus.

Tema 3. OnTuka

['eomeTpuyeckas ontuka. [IpsMoauHeiHOE pacipOCTpaHEHHE CBETA B OJTHOPOIHOM Cpejie.
JIyu cBera. ToueUyHBI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHus cBera. [locTpoeHue n300pakeHuil B IIIOCKOM
3epKae.

[Ipenomiienue cBeta. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTeIb MPEIOMIICHHUS.
[Tonnoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIi yro MoJIHOTO BHYTPEHHETO OTPaKEeHUS.

Hucnepcus cera. CrioxkHbIN cocTaB Oenoro cBera. L[BerT.

Cobuparonye 1 paccenBaromye JMH3bl. ToHKast TnH3a. DOKYCHOE PacCTOSHUE U ONTHYECKAs]
cuiia ToHKoM TuH3bI. [locTpoeHne n3o0pakeHuii B COOMPAIOIIMX U PACCEUBAIOIINX JTMH3AX.
dopMyia TOHKOW JTUH3BIL. Y BEIMYECHHE, 1aBAEMOE JIMH30M.

[Ipenenbr TpUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Unrepdepenuns cera. KorepeHTHbIE HCTOUHUKH. Y CIIOBHS HAOIIOJCHUS
MaKCMMyMOB U MUHUMYMOB B MHTEp()EPEHLINOHHON KapTUHE OT ABYX CUH(A3HBIX

KOICpCHTHBIX UCTOYHUKOB.

Hudpaxius cera. Judpakumonnas pemierka. Y cioBue Ha0I0AeHHUS ITIABHBIX MAKCUMYMOB
IpU MaJeHUH MOHOXPOMATHYECKOI0 CBETa Ha TU(PAKIMOHHYIO PEILETKY.

[Tonspuszanus ceera.



TexHudeckue ycTpoHCTBa U MPaKTUUYECKOe MPUMEHEHUE: OUKH, JyMa, oToanmapar,
MPOSKIIMOHHBIN anmapaT, MEKPOCKOTI, TeJICCKOII, BOJIOKOHHAS ONTHKA, TH(PpaKIIMOHHAS
pelieTka, IoasIpou.

JeMmoHcTpanumn

o [IpsMonuHeHOE pacIpOCTpaHEHUE, OTPAKEHUE U IIPEITOMIICHUE CBETA.
Onrtuyeckue npudOpBHI.

o IlonmHoe BHyTpeHHee oTpaskeHue. Mojenb CBETOBOA.

e HccnenoBanue cBOMCTB M300pakeHUM B JTMH3AX.

e Mojenu MUKpPOCKOIIA, TEIECKOA.

o HaGmonenue untepdepeHnu cBera.

o HalGmonenue nudpaxiuu ceera.

o Habmonenue aucnepcuu ceera.

o [lonmyueHnue criekTpa ¢ MOMOILBIO IPU3MBI.

o [lomyuenue crekTpa ¢ MOMOIIBIO JTUPPAKIUOHHON PEIIETKH.

o HabGmronenue nonsipuzanuu cBeTa.

Y4eHn4eckuil SKCIIEPIMEHT, TabopaTopHbIe paboThI

o l3MepeHue nokasarens NpeIoOMIICHHs CTEKIA.

o HccnenoBanue CBOMCTB N300paKEHUI B JIMH3AX.

o HabGmioneHue qucniepcuu cBeTa.
Pa3nes 6. OcHOBBI CIelIHAIbLHON TEOPHH OTHOCUTEJIBHOCTH
['paHu1IBI IPUMEHNMOCTH KJIACCUYECKON MeXaHUKH. [locTynarsl ciennanbHON TEOpUU
OTHOCHUTEJILHOCTH: NHBAPHUAHTHOCTh MOJYJISl CKOPOCTH CBETA B BaKyyMe€, IPUHIIMII
OTHOCHUTEJILHOCTH DUHILTEHHA.
OTHOCHTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEUICHNE BPEMEHH U COKPALLICHUE JIUTHHBI.
DHeprus U UMIYJIbC PEISTUBUCTCKONW YaCTULIBI.
CBs13b Macchl € S3HEPTUEN U UMITYJIbCOM PENIITUBUCTCKOMN YaCTHUIbl. DHEPrHUs MOKOSL.
Pa3nen 7. KBanroBas puszuka

Tema 1. DjieMeHTHI KBAHTOBOW ONITHKH

dotonbl. Dopmyna [Tnanka cBs3u 3HEprun HOTOHA C €0 YACTOTOH. IHEPTHUSA M UMITYIIBC
doroHa.

OTkpeiTre u uccnenosanue Gorordpdexra. OnbiTel A. I'. Cronerosa. 3akonsl GpoTorddexTa.
VYpaBuenue DitHmreitHa s potodddekra. «KpacHas rpannmna» Gorodddekra.

Hasnenue ceera. Onbitel [1.H. JIebenena.

XUMHUYECKOE NEeHCTBUE CBETA.



TexHUYecKre yCTpoicTBa M MPAKTHYECKOE TPUMEHEHHE: (POTOIIEMEHT, (POTOIATUHK,
COJTHEUHast OaTapesi, CBETOIHOI.

JeMoHcTpanuu

e ®oTo3(dexT Ha yCTaHOBKE ¢ IMHKOBOM MIIACTHHOM.

e MHccnenoBanue 3akoHOB BHeIHETO GoTodddexTa.

o Caeronuon.

o Conneynas Oartapes.
Tema 2. CTpoenune atoma
Mognens atoma Tomcona. OnbiThl Pesepdopaa mo paccessauto o -yactui. [lnanerapuas
Mozenb aroma. [loctynater bopa. Mznydenne u nornomerre GOTOHOB MPH MEPEX0JIe aToMa
C OJTHOTO YPOBHS PHEPIUU Ha Apyroi. Buasl cnektpoB. CrekTp ypoBHEN SHEPTUM aToMa
BOZIOpPOJA.
BousiHoBBI€ cBOMcTBa yacTull. BonHel ge bpoinsa. KopiycKyIapHO-BOTHOBOW Tyalu3M.

CroHTaHHOE U BBIHYKACHHOC U3JIYUCHUC.

TexHnuueckue yCcTpoiuCcTBa U NPAKTUYECKOE IPUMEHEHHUE: CIIEKTPAIbHbIN aHAJIN3
(cexTpockom), J1a3ep, KBAaHTOBBI KOMITHIOTED.

JeMoHCcTpannu
e Mognens onsita Pezepdopaa.
e Omnpenenenre AMHBI BOJHBI JIa3epa.
o HaOmroneHue nuHeuaThIX CIEKTPOB U3ITyUYEHUS.
o Jlazep.
YuyeHn4YeCKUil SKCTIEPUMEHT, JJaOOpaTOPHBIE PaOOTHI
o Halnronenue nuHEYaTOrO CIIEKTpA.
Tema 3. ATomMHOE sIAPO
OKCIIEpUMEHTBHI, 10Ka3bIBAIOILNE CII0KHOCTh CTPOECHHUS A1pa. OTKpBITHE PaJUOAKTUBHOCTH.
OmnbiTel Pe3epdopa mo onpeaeeHnio cocTaBa paioakTUBHOTO n3myueHus. CBOMCTBa

anb(a-, 6era-, raMMa-u3IydeHus. BiusHue paauoakTUBHOCTH Ha )KUBbIE OPTaHU3MBI.

OTkpeiTHE IPOTOHA U HeWTpoHa. HykiionHas mojens siapa ['eiizen0epra—lBanenko. 3apsn
anpa. Maccosoe uucino sapa. M3otormsl.

Anbda-pacnaa. DNeKTpOHHBINA U MO3UTPOHHBIN OeTa-pacnas. ['amma-u3inydenue. 3aKoH
PaIMOaKTHBHOTO pacraja.

DHeprus CBSI3u HYKJIOHOB B siipe. SnepHsie cuibl. [ledekT maccsl sapa.

SnepHble peakuunu. JlesieHne U CHHTE3 SAEP.



SAnepusiii peaktop. Tepmosaepuslii cunrtes. [IpoGieMbl U epCeKTUBHI AAEPHOMN
SHEPTeTUKHU. DKOJOTUUECKHUE ACTICKTHI SIIEPHON YHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE NO3UTPOHA.
MeTobl HaOMIOJCHUS U PETUCTPALIH 3JI€MEHTAPHBIX YacTHII.
@dyHnaMeHTaIbHbIE B3aUMOACHCTBUS. EAMHCTBO (hu3NYecKO KapTHHBI MHpa.

TexHuyeckue yCcTpocTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, kKaMepa Buibcona,
SZICPHBINA peakTop, aToMHasi bomoa.

JeMoHcTpanuu

e (CyeTyuk MOHU3UPYIOUINX YACTHUII.
YueHU4YeCKUid SKCTIEPUMEHT, JJaOOpaTOPHBIE PaOOTHI

e HccnenoBanue TpekoB yacTHll (110 TOTOBBIM (poTorpadusim).
Pa3nes 8. DjieMeHTBI aCTPOHOMMH U ACTPOPU3UKHU
Oransl pa3BUTUA acTpoHOMHUU. [IpuKiiagHOE 1 MUPOBO33pEHUECKOE 3HAUEHUE aCTPOHOMMUHU.
Bup 3Be3nHoro neb6a. Co3Besnus, spKue 3Be37bl, IJIAHEThI, UX BUAUMOE JABIKEHHE.
ConneyHas cucreMa.
Counnie. ConHeyHasi akTUBHOCTh. MicTrounuk sHeprun CoHIa U 3B€31. 3BE3/Ibl, UX
OCHOBHBIEC XapaKTePUCTHKH. J{narpaMmMa «CIeKTPaIbHBIN KIacC — CBETUMOCTBY. 3BE3Ibl
TJIaBHOM MOCJe10BaTEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb) JJIsl 3B€3/1 IIIaBHOM
nociuenoBaTenbHOCTH. BHyTpeHHee cTpoenue 38e31. COBpEMEHHBIE NIPEACTABIEHUS O

MPOUCXOXKICHUH U dBoonMK COJTHIIA U 3BE3/]. DTaIlbl )KU3HU 3BE3]1.

Muneunsiii [TyTs — Hama ["anakTuka. [Tonoxenue u nuxenne Connma B ['anaktuke. Turmbl
rajakTuk. PaguoranakTuku u kBazapbl. UepHbI€ IbIPHI B sSApax rajJakTHK.

Bcenennas. Paciupenue Beenennoii. 3akon Xa66ma. PazOeranue ranaktuk. Teopus
bonpmoro B3peiBa. PenukroBoe usinydeHue.

MacmtabHas cTpykrypa Beenennoil. MeraranakTuka.

Hepermiennslie npo0diaeMbl aCTPOHOMUH.

VY4yeHnuueckue HaOIIOICHUS

HabmroneHns HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM KOMIIBIOTEPHBIX NMPHIIOKEHUN 115

oTpeieNieHNs TIOJ0KEHUsSI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro noytyiapus ¥ sipkue 3Be3bl.



Hab6monenus B reneckon Jlynsl, mmaner, Maeuyroro [lyru.
Oo06o0marmee NnoBTOpeHne

Ponb ¢pu3uky 1 acTpOHOMUHN B SKOHOMUYECKOH, TEXHOJIOTHYECKOM, COIIMATEHON U ATHUYECKOU
cdepax IesTeIbHOCTH YEJI0BEKa, POJIb M MECTO (PU3UKU M ACTPOHOMHH B COBPEMEHHOM
HAy4YHOW KapTUHE MHpa, poJib (U3HYeCcKoil Teopun B HOpMHUPOBAHHUHU MIPEICTABICHUM O
¢u3nuecKoil KapTUHE MUpa, MECTO (PU3UUECKOM KapTHUHBI MHUpa B 00IIEM Psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IIPUPOJIE.

Me)l(l'[pe)lMeTHble CBA3H

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 11-M Ki1acce oCcyIecTBIsSETCS C YIETOM
COJIepKATENBHBIX MEKIPEIMETHBIX CBSI3€H ¢ KypcaMH MaTEeMaTHKH, OUOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTUH.

MexnpeAMETHbIE TOHATHUS, CBSI3aHHBIE C U3yYEHHEM METOJI0B HAy4YHOI'O IMO3HAHUS: SIBJICHUE,
Hay4HBIN (haKT, TUIIOTE3a, (PU3NIeCKas BEIMYNHA, 3aKOH, TEOpHUs, HaOII0ICHUE,
SKCIEPUMEHT, MOJCIMPOBAHUE, MOJECIIb, U3MEPEHHE.

Maremartuka: pereHne CUCTeMbl YpaBHEHHH, TPUTOHOMETpHUYecKne (pyHKINU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO, BEKTOPHI M UX
IPOEKIUH Ha OCH KOOPJMHAT, CIIOKEHNE BEKTOPOB, IPOU3BOIHBIEC HJIEMEHTAPHBIX (QYHKIHH,
NPU3HAKU TOJ00HS TPEYTOJILHUKOB, OTPEICICHNE TUIOMAIN TUNIOCKUX (GUTyp B 0OBbeMa Tell.

Buonorus: snexrpuueckue sBISHUS B )KMBOW PUPO/IE, KOJIeOaTeIbHbIC IBUKCHUS B JKUBOI
IpUpPO/JIE, ONITUUYECKHE SIBIICHUS B KUBOU MPUPOJIE, ACHCTBHUE pallallii Ha KUBbIE

OpraHu3MBbl.

XHUMHUS: CTPOEHUE aTOMOB U MOJIEKYJI, KPUCTAIIINYECKAsA CTPYKTYpa TBEPABIX TEl,
MeXaHHU3Mbl 00pa30BaHMs KPUCTANIMYECKON PEIIETKH, CIEKTPAIbHBIN aHaIH3.

I'eorpadus: MarHUTHBIE MONTIOCA 3€MITH, 3AJIEKH MAarHUTHBIX Py, (POTOChEMKa 3eMHOU
IIOBEPXHOCTH, NPEACKA3aHUE 3EMIIETPSICEHU.

TexHOonorus: JINHUU EKTPOIIepeIauu, FTEHEPATOp MEPEMEHHOTO TOKA, JIEKTPOABUTATENb,
UHYKIIMOHHAS 11e€4b, Pajap, paAuoNpHUEeMHHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-mneus,
NPOEKLMOHHBIN amnmnapaT, BOJOKOHHAs ONTHKA, COJIHEYHAst OaTapes.

TeMmarnueckoe MIAHUPOBAHUE

10-1 kJacce

HaunmenoBanu | KosnuecTBo yacos

Ne

o/ | € PasiaeoB u JJIeKTpOHHbIe (HH(POBbIE)
TeM Beer | KoutposibHbl | [IDAKTHYECKH | oGpa3oBaTebHbIe pecypehl

n NPOrpaMMbl 0 e padoTsI e padoThI




Paznen 1.PU3UKA U METO/AbI HAYYHOI'O IIO3HAHUSA

dusuka n bubanorexa PI'UC «Mos
11 METOIBI ) mkonay — lesson.academy-
" | HayuHOTO content.myschool.edu.ru/03/1
HO3HAHUSA 0
Hroro no pazneny 2
Pazpena 2.MEXAHUKA
Poccuiickas snekTpoHHas
2.1 | Kuaemaruka 5 IIKoJIa —
resh.edu.ru/subject/28/10/
2.2 | lunamuka 7 <.>
3aKOHBI
2.3 | coxpaHeHus B 6 <..>
MEXaHUKe
Wroro no pazneny 18

Paznea 3.MOJIEKYJIAPHAA ®U3UKA U TEPMOJINHAMHUKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KHUHETUYECKOM
TEOPUH

3.2

OCHOBBI
TEPMOTUHAMUK
u

10

3.3

ArperarHsle
COCTOSTHUSA
BEIIIECTBA.
®da3oBrIe
Mepexoabl

Hroro no pasneny

24

Paznea 4.9JIEKTPOINHAMHUKA

4.1

DIIEKTPOCTATUK
a

10

4.2

[TocTosiHHBINM
JNEKTPUUECKUN
TOK. TOKkHM B
pa3IMYHBIX
cpenax

12

Hroro no pasneny

22

IToBTOpeHue




OBILEE
KOJIMYECTBO
YACOBIIO 68 3 3
I[TPOT'PAMME
11-i1 kyace
KosnyecTBO 4acoB DJIeKTPOHHbIE
Ne | HammeHoBaHue
/ (ungposbie)
/| Pa3snesioB U TEM | Beer | KonTposbubl | [IpakTHyeck 06pazoBaTeIbHbIE
| TpOrpaMMbI 0 e paboThI e padoThl pecypeb
Paznen 1.2JIEKTPOJIUHAMUKA
bubnmnorexa ®I'NC «Most
MaruutHoe nose.
1.1 | Dnexrpomarsuts | 11 1 3 uikosia» — lesson.academy-
' content.myschool.edu.ru/03/
ast MUHAYKLUS 1
Uroro no pazaeny 11
Pazjnen 2. KOJIEBAHUS U BOJIHbI
MexaHnuyeckue u Poccuiickas anekTpoHHas
2.1 | 2JIeKTpOMarHuTH 9 1 IKoJa —
BIC KOJICOaHUs resh.edu.ru/subject/28/11/
Mexanuueckue u
2.2 | 3eKTPOMarHuTH 5 1 <.>
BI€ BOJTHBI
2.3 | Onruka 10 3 <..>
Hroro no pazaeny 24
Pasznea 3.0CHOBBI CIIELIUAJIBHOM TEOPUU OTHOCHUTEJILHOCTH
OcHOBBI
3.1 | ceumanbHon 4 1 < >
TEOPHUH
OTHOCUTEIIbHOCTH
Wroro no pazneny 4

Pa3znea 4 KBAHTOBAS ®U3UKA

OJIEMEHTHI
4.1 | kxBaHTOBOH 6 <.>
ONTUKHU
4.2 | Ctpoenue aToma 4 <..>
4.3 | ATtomHOE s71pO 5 <..>




Uroro no pazaeny 15

Paspea S.OJIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

DIIeMEHThI

5.1 [ acTpoHoMuu u 7 1 <..>
acTpou3uKu

Uroro no pazaeny 7

Pa3nea 6.0OBOBIIAIOIIEE IIOBTOPEHUE

6.1 Ob6o06maromee 4 < >
TIOBTOPEHHE

Uroro no pazneny 4

[ToBTOpEeHME 3 <..>

OBUIEE

KOJIMYECTBO

YACOB I10 68 4 /

I[TPOI'PAMME




