MMWHUCTEPCTBO MPOCBEIIIEHUSA POCCHIMCKOH OEJIEPAIIUHA
MO AnanaeBckoe
MyHuuunajibHoe 001meo0pa3oBaTe/ibHOE YIPeKAeHHEe '

. "KupoBckasi cpeausisi 06imeo6pazopaTe/ibHasi mKoJa'

PABOYAS IIPOTPAMMA
yueGHoro npeavera «@uszuka. ba3zoBblii ypoBeHb»
s oOy4aromuxest 10 -11 ximaccos

(C HCTIONB30BAHUEM CPENCTB 00YUCHHS U BOCIIMTAHKSA IIEHTPpa 00pa3oBaHus
eCTECTBEHHO - Hay4HOM 1 TEXHOJIOIHYeCKO HanpaBaeHHocTel «Touka pocTay)

¢. KnpoBckoe 2024



HOACHUTEJIBHAS 3AIINCKA

Lentpbr oOpa3oBaHUsT €CTECTBEHHO-HAYYHOU M  TEXHOJOTMYECKOU
HarpaBieHHocTel «Touka pocTa» co3aHbl C LENIbI0 Pa3BUTHSA Y 00yYarOIIuXCs
€CTECTBEHHO-HAYYHOM, MaTeMaThu4ecKod, HWH(OOPMAIMOHHOW TI'PaMOTHOCTH,
(dopmMupoBaHus KPUTHUYECKOTO 51 KpEaTUBHOT' O MBIILJICHHUS,
COBEPILEHCTBOBAHUSHABBIKOBECTECTBEHHO-
Hay4YHONHANPaBIEHHOCTH,aTaKKEISIIPAKTUIECKOMOTPaOOTKMyueOHOTr 0
MaTepuaia o yueOHoM npeameram«Dusnkan, «Xumus»,«buomaorus».

Ilens n 3a1aumn

. Peanu3anusioCHOBHBIX00IIIE00Pa30BaTEIHLHBIXITPOTPAMMITOYUSOHBI
MITPEIMETAMECTECTBCHHO -
HayYHOMHAIPABICHHOCTH,BTOMYHCIICBPAMKAaXBHEYPOYHONIEATETLHOCTHOOyUa
FOTITXCSI.

. Pa3zpabotka u
peann3anusapazHOypPOBHEBBIXIONOTHUTEIBHBIX001IE00pa30BaTeIbHBIXITPOTPaM
MECTECTBEHHO-

Hay4YHOMHANPaBJICHHOCTH,aTaKXEUHBIXIIPOTPAMM,BTOMUYHCIIEBKAHUKYJISIPHBINIIE

pHUoA.

. Bopneuenuneyuanmxcsumne1arornaecCKuXpad0THUKOBBITPOSKTHY IO
€ATEJIbHOCTb.

. Opranuzamusi BHE Y4YeOHOW JEATEILHOCTH B KAHUKYJISPHBIN
IIEpUON,

pa3paboTKanpeanTn3anusiCOOTBETCTBYIOINX00Pa30BaTEIbHBIXIIPOTPAMM, BTOMYH
crenmsarepei,opraHn30BaHHBIX00Pa30BaATEIBHBIMUYIPEKACHUIMUBKAHUKY IS
PHBIMIIEPUO/I.

. [ToBeimennenpodeccnoHaIbHOrOMACTEPCTBAIEIATOTUIECKUXPA00
THUKOBIIEHTPA,PEaTu3yIOIINXOCHOBHBICHI0TIOJHUTENbHBICOOIIe00pa30BaTEIbH

BIEITPOTPAMMBI.



. Coznanuenentpa«ToukapoctaynpennonaraeTpa3BuTHE0Opa3oBaTe
JTBHOMMH(PPACTPYKTYpbIOOIIE00pa30BaTENbHOMOPTraHU3aMH, BTOMYHCICOCHAILIE
HUEO00111e00pa30BaTEIbHONOPraHN3aLUN

. o0opyZoBaHUEM, CpEACTBAaMU OOYYEHHMS M BOCHUTAHUSA IS
M3Y4YeHUsI(B TOM YHCIIE HKCIIEPUMEHTATBHOr0) MPEIMETOB, KypCOB, TUCHUILINH
(Monyrneit) €CTECTBEHHO-
Hay4YHONHANPAaBICHHOCTUIIPUPEATN3AIIMHOCHOBHBIX0011€00pa30BaTEIbHBIXIIPO
IPaMMHUIONOJIHUTEIbHBIX00111€00pa30BaTEeIbHBIXIIPOTPAMM, BTOM YU CIIE A PACII
UPEHUSICOIEP)KAHUS yUeOHBIXTTPeAMETOB« D U3HKa», « XUMHUSI», «BroT0rus»;

. 000pyA0BaHUEM,CPEICTBAMUOO yUEHUSMBOCTTUTAHUSI ST pEATH3a1
UIIPOTPaMM/IOTIOJIHUTETbHOT000pa30BaHHUSIECTECTBEHHO -
Hay4YHONHANPaBICHHOCTEH;

° KOMITbIOTCPHBIM U NHBIM O60py210BaHI/ICM.

OKCIIEpUMEHT  SIBJIAETCSI HMCTOYHUKOM 3HAaHUW M KPUTEPUEM UX
UCTUHHOCTHU B
Hayke.KoHnenuscoBpeMeHHOroo0pa30BaHUIOIPa3yMEBAET, YTOBYYEOHOMIKC
NEPUMEHTEBEAYIYIOPOIbI0JKEH3aHATHCAMOCTOS TEIbHBINUCCIIEOBATEIbCKUINY
YeHUYECKUIIKCTIepUMEHT. COBPEMEHHBIEAKCIIEPUMEHTATILHBIEUCCIIETOBAHUSIIO
(bu3UKey)KEeTPYTHONPEICTABUTHOE3 UCIOIb30BAHUS HE TOJIBKO aHAJIOTOBBIX, HO
U 1UPOBBIX M3MEPUTENBHBIX TpuOopoB. B deaepanbHoM rocyaapcTBEHHOM
o0Opa3oBaTeILHOM CTaHJapTe (manee —
OI'OC)nponucano,4TOOTHUMU3YHUBE PCATbHBIXYYeOHBIX IeCTBUI(1aTiee—
YV ]1),npro0peTaeMpIXyqauMHCs, TOJDKHOCTAThyMEHUE KIIPOBEACHUSOIIBITOB, IT
POCTBIXAKCTIEPUMEHTATIbHBIXUCCIIEIOBAHUN, IPSIMBIXUKOCBEHHBIXU3MEPEHUNCHC
MOJIb30BaHUEMAHATOTOBBIXUITA(DPOBBIXU3MEPUTEIBHBIXIIPUOOPOBY.

VY4eOHbIN HIKCIIEPUMEHT TO0 (PU3HUKE, TMPOBOAWMBIA Ha TPAJAUIIMOHHOM
obopynoBanuu (06e3 mnpuMeHEeHHs LHUPPOBBIX JIabopaTopuii), HE MOXKET B

MTOJIHOM Mepe o0ecreunTh peleHue



BCcex00pa30oBaTeIbHbIX33a4BCOBpEMEHHONIIKOIE. CIOKUBIIASCACUTYAUs100yC
JIOBJIEHACYIIECTBOBAaHUEMPSAAANIPOOIIEM:

. TPaAULIMOHHOEIIKOJIbHOE000PYy10BaHUEN3-
3a0rPaHUYEHUATEXHUUECKUXBO3MOKHOCTEHHENO3BOJIAETIIPOBOAUTHMHOT
UEKOJIMYECTBEHHBICUCCIIEOBAHMS;

. JUIMTENILHOCTh MPOBEIEHUS (PU3MYECKUX HCCIEIOBaHUI He
BCEI/Ia COTJIACYETCs C JJIUTENbHOCThIO YUEOHBIX 3aHATUH;

. BO3MOKHOCTBIPOBEICHUSIMHOT X (PU3NYECKUXUCCIIETOBAHUM
OrpaHUYHUBAETCATPEOOBAHUAMHUTEXHUKMOE30aCHOCTUH/IP.

Hudposas nadbopaTopusi KapJuHAIBHBIM 00pa30M U3MEHSIET METOJIUKY U
CoJiep KaHUEIKCIIEPUMEHTAIBHOUIEATEbHOCTUUIIOMOT A€ TPEIIUTHBBIIIIETIEPEYn
ciennblenpoOiaemsl. LnpokuiicnekTpiuppoBbIX JTATYUKOB MO3BOJISIET
ydanumces 3HAKOMUTBCS C
napameTpaMu(puU3nIeCcKOr0IKCIIEPUMEHTaHETOIbKOHAKauY€C TBEHHOM, HOMHAKOJIH

yecTBeHHOMYpOoBHE.C

[TomomsrordpoBoit nabopaTtopuu
MMOYKHOIIPOBOIUTHITTUTEIIbHBIMIKCIIEPUMEHT/I)KEBOTCYTCTBUU
sKcriepuMeHTaTopa. [Ipum STOM wu3MepsieMble JaHHBIE W PE3YJIbTAaThl HX
00paboTKH 0TOOpaKAIOTCSI HETIOCPECTBEHHO Ha IKpaHe KOMIIbIOTEPA.

B mpomnecce popmupoBaHHs SKCIEPUMEHTAIBHBIX YMEHHH 10 (hHU3UKE
YUaIUNACA YYUTCS TPEACTABIATh MHPOPMAIMIO 00 MCCIENOBAHUU B YETBHIPEX
BUJIAX:

. B BepOajJbHOM: OMHCHIBATH JKCIIEPUMEHT, CO3/1aBaTh
CJIOBECHYIO
MOJIETTEIKCIIEPUMEHTA, PUKCUPOBAThBHUMAHUCHAN3MEPSIEMBIX(DHU3UIECKUXBEITH

YHHAX,

TCPMHUHOJIOI'A;

° BTAOJMIHOM I33HOHHHTBT&6HI/IHBII[aHHBIX,J'Ie)KaH_[I/IXBOCHOBeH



OCTPOECHUATPa(PUKOB

(Mpu 3TOMY y4yalIuxcsi BO3HUKAET MEPBUYHOE MIPEICTABICHUE O
MaciiTadax BeJTuYuH);

. BIpaUUEeCKOM:CTPOUTHIPAPUKUTIOTAOINYHBIMAAHHBIM, YTOII
03BOJISIETIIEPEUTHUKBBIIBI)KEHUIOTMIIOTE30XapaKTePe3aBUCUMOCTUMEK Y PU3UY
€CKUMMBEINYMHAMU(IIPUITOMYUUTENIIIOKA3bIBAETIPE UM YILIECTBOBBU3YAIH3aL1
Y 3aBHCHUMOCTEN MEXAYy BEIMYMHAMU, HATJIIHOCTh 1 MHOTOMEPHOCTB);

. BaHAJIUTUYECKOM(BBUIEMATEMATHUECKUXYPABHEHHH ):IPUBO
IUThMAaTEeMaTUYECKOCONMCAHNEB3aUMOCBI3U(DU3NYECKUXBEIUUHH,MAaTEMATHYEC
KO€0000IIIEeHUETIONyYEHHBIXPE3YIbTaTOB.

[lepexoakkax10My3TanyInpeacTaBlIeHUSIMH(POPMAIIMM3aHUMAETI0CTATOY
HOOOJIBIIION MPOMEXKYTOK BpeMeHH B sTrom miane 1mudpoBble J1adopatopuu
MO3BOJISIIOT CYIECTBEHHO 3KOHOMHTH BPEMS, KOTOPOE MOXHO IMOTPATHTHh Ha
(opMuUpOBaHUE HCCIIETOBATENIbCKMX YMEHHUH Y4YallUXCs, BBIPAKAIOIIUXCS B

CIeAYIOMNX JEeUCTBUAX:

. oTIpeieJIeHUEe MPOOJIEMBI;

. IIOCTaHOBKA MCCJIEJOBATCIBCKOM 3aJa4H;

. IJJAHUPOBAHUE PEIICHUS 3a]1a4H;

. IIOCTPOCHUE MOJEIIEH;

. BBIJIBHKCHHE THIIOTE3;

. AKCIIEPUMEHTAJIbHAS TIPOBEPKA TUIIOTES;

. aHaJIU3 JAHHBIX SKCIIEPUMEHTOB WJIM HAOJIOICHHUT;
. dbopMyITHpPOBAHHUE BHIBOIOB.

HOCHGI{HI/IGFOI[BIyyf—IaIHI/IXCHHa6J'IIOI[a€TCHHI/IBKaHMOTI/IBaI_II/IHI/I?,y‘—ICHI/ISIeCT
eCTBeHHOHay‘—IHBIX,Z[I/ICI_II/IHJ'II/IHI/I,KaKCJ'IeI[CTBI/Ie,HaI[eHI/IeKa‘—ICCTBaO6paSOBaHI/I${.u

nppoBoeyueOHOCO000PYI0BAaHUETIO3BOISACTYHAITUMCSIO3HAKOMUTHCS



COBpEMCHHBIMMN MCTOJaMHU HCCIICAOBAHUS, IIPUMCHACMBIMU B HAYKE, a
YUUTCIIO— IIPUMCHATH Ha IMPAaKTUKCE COBpPCMCHHBLIC neaarortdcCKuc

TCXHOJIOI'HH.

®denepanbhblii 3akoH 0T 29.12.2012 No 273-D3 (pen. ot 17.02.2023) «O6
obpazoBanuu B Poccuiickoii denepanun» (C U3M. U JIOI., BCTYIL. B CHIIY C
28.02.2023);
Pacnopsixenne npaButenberBa PO ot 31.03.2022 No 678-p «O xoHLIENIIUU
Pa3BUTHS JIOMOJIHUTEIHLHOTO 0Opa3oBanus aereut 1o 2030 roga»
[Tpuka3 MunnpocsemenusiPoccun ot 31.05.2021 Ne 287 (pen. ot 08.11.2022) «O0
yTBEpKJIEHUU (hellepaibHOTO FOCYAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHapTa
OCHOBHOT'O 00111eT0 00pa30BaHU»;
[Tpuka3 Munoo6pnaykuPoccuu ot 17.05.2012 Ne 413 (pen. ot 12.08.2022) «O6
yTBEpKJeHUU (hellepaibHOTO FOCYAapCTBEHHOTO 00pa30BaTeIbHOIO CTaH apTa
CpeaHero o0IIero 00pa3oBaHUs
[Ipuka3 Munucrepctsa npocsenieHuss PO ot 22 mapra 2021 r. Ne 115 «O06
yTBepkaeHuu [lopsika opranu3anuu U OCyIeCTBICHUS 00pa30BaTEIbHOM
JESITEIBHOCTH IO OCHOBHBIM 00111€00pa30BaTeIbHBIM MPOTPaMMaM -
oOpa3oBaTeIbHBIM MPOTpaMMaM HayadbHOTO OOIIEro, OCHOBHOI'O OOIIETO U
cpenHero obmiero o0pa3oBaHus;
[Tpuka3z MunnpocemenusPoccun ot 27.07.2022 Ne 629 «O06 yTBepKIeHUH
[lopsnka opranu3zanuu U OCyIIeCTBICHUS 00pa30BaTEIbHON IEATETLHOCTH 110
JIOTIOTHUTENBHBIM 00111€00pa30BaTeIbHBIM IPOrPaAMMaM;
CII 2.4.3648-20 «CaHUTapHO-3ITHUIEMHOJIOTHIECKHUE TPEOOBaHMS K OpPraHU3aIUAM
BOCIUTAHUS U O0OYyUEHHUS, OTAbIXa U 03/I0POBIICHUS JETEH U MOJIOICKI» -
IToctanoBnenue ['MaBHOrO rocy1apCTBEHHOTO CaHUTapHOTO Bpaya oT 28.09.2020
No28;
CII 1.2.3685-21 «I'urneHndeckrne HOPMATHUBBI U TPEOOBAHUS K 00CCIICUCHUTO
6e3omacHOCTH U (W) OE3BPETHOCTH JIJIsl YeJIoBeKa (PaKTOPOB Cpeabl OOUTAHUS -
[TocTtanoBnenue I'maBHOTO rocynapcTBEHHOIO caHUTapHOoro Bpaya ot 28.01.2021
Ne2.

3akon CepaioBckoit oomactu ot 15.07.2013 1. Ne 78-O3 «O6 o6pa3oBanuu B

CBepyioBcKo#t 001aCTH

[Iporpamma mo ¢usnuke 06a30BOTO YpPOBHS Ha ypPOBHE CPEIHETO OOIIETO

oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHWUW M TPEOOBAHMI K pe3ysIbTaTam
OCBOEHUSI OCHOBHOW 00pa3oBaTeIbHOW MporpaMmmbl, npeacraBieHHbIXx B OI'OC
COQO, a Takxke ¢ yu€rom deaepanbHoil pabodeil mporpaMMbl BOCTIHTAHHUS H
KOHIIETIIMK TIpeTio/ilaBanusi ydeOHoro mpeamera «Pusmka» B 00pa3oBaTEIBHBIX
OpraHu3aLusaX Pocculickon denepanuu, peATU3YIOLINX OCHOBHBIE
o0Opa3oBaTeIbHBIC TPOTPAMMBI.



CopepxaHue mnOporpaMMbl MO (U3MKE HAIMpaBlIeHO Ha (OpMUpOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHbl Mupa oOyyawomuxcs 10-11 xmaccoB mpu
oOydyeHHH UX (PU3MKEe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-JIEATEIbHOCTHOTO
noaxoaa. Ilporpamma mo ¢usuke coorBeTcTBYET TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, HIPEAMETHBIM M METANPEAMETHBIM pe3yJbTaTaM
oOydeHHMsI, a TaKXKe YYHUTHIBAET HEOOXOJUMOCTh pealu3aluUd MEXIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHbIMU Y4YeOHBIMHM TMpeameTamu. B Heil
OTNPEJENSIIOTCS OCHOBHBIE LENH M3Y4YE€HHUsS (PU3UKU HAa YPOBHE CpPEJHEro OOIIEero
o0Opa3oBaHus, TUIAHUPYEMbIEe Pe3yJbTaThl OCBOCHHS Kypca (PU3UMKH: JTUYHOCTHBHIE,
MeTanpeIMETHbIE, MpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpammanopu3nKeBKIIOYAET:

e IUIAHUpPYEMbIE PE3yJbTaThl OCBOCHHUS Kypca PU3MKU Ha 0a30BOM YPOBHE, B

TOM YHMCJIE IPEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUs;

e cojepxanue yuyeOHoro npeamera «duszuka» mo rogam oOyueHus.

®du3rka Kak Hayka O HauOoisiee OOLIMX 3aKOHaX MPHUPOABI, BBICTYMas B
KayecTBe yuyeOHOro mpeaMera B IIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromieMm mupe. IkoapHBIN Kype GU3HKH — CHCTEMOOOpa3yOmui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3HMUECKUE 3aKOHBI
JeXaT B OCHOBE IMPOIIECCOB M SIBJICHUN, HU3y4aeMbIX XHUMHEH, Ouosoruei,
buzmveckorr reorpaduert u acTpoHommeil. lcmonb3oBaHWE U AKTUBHOE
npuMeHeHne  (U3MYEeCKUMX 3HAHUM  ONpelesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHM B cQepe DHEPreTHKH, TPAHCIIOPTa, OCBOCHUS
KOCMOCa, TOJIyYEHUsI HOBBIX MaTepuajoB C 3aJaHHBIMH CBOWCTBAMHU M JPYTHUX.
N3yuyenue Qu3MK BHOCHUT OCHOBHOW BKJAJ B (OPMUPOBAHHE ECTECTBEHHO-
HAYyYHOU KapTHHBI MUpa oO0ydarmuxcs, B (GOpMHUpPOBAHUE YMEHHN NPUMEHSTH
HAYYHBIN METOJ] TO3HAHUS MIPH BBIMOJIHEHUN UMHU yUYE€OHBIX UCCIIEIOBAHUIA.

B ocHOBYy kypca (usmku sl ypOBHS CpEeAHEro OOIIero oOpa3oBaHUS
IIOJIOKEH psAX HIEH, KOTOpPbIE MOXKHO paccMaTpuBaTb KAaK IPUHLMIBI €TI0
IIOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SIBISETCS JOTUYECKH
3aBEpIIEHHBIM, OH COJAEPKUT MaTepual U3 BCEX pa3esioB (PU3MKU, BKIIOYAET KaK
BOIIPOCHI KITACCHYECKOM, TaK M COBPEMEHHOU (U3HKH.

Hoesn eenmepanuzayuu. B cOOTBETCTBUM C HEHl MaTepuan Kypca (QU3NKH
o0beIMHEH BOKpPYr (¢u3ndeckux Teopuil. Beaymmum B Kypce sBiseTcs
(GopmMupoBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTepuH, BEIIECTBE U
ToJIE.

Hoesa eymanumapuszayuu. EE€ peanusanus NOpeanosiaraeéT HCIOJIb30BaHUE
I'YMaHUTApHOr0 NOTEHUHaNa (PU3MYECKOW HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS



¢u3uku ¢ pa3BuTMEM OOILIECTBAa, a TaKXKEe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJIOTHUYECKUMH TIPOOIEeMaMH.

Hoess  npuknaounoti Hanpaenennocmu. Kypc ¢Guzuku npenmnosiaraet
3HAKOMCTBO C IIAPOKHUM KPYTOM TEXHUYECKHX M TEXHOJOTHYCCKUX TPHIOKCHHM
M3y4YEHHBIX TEOPUHN U 3aKOHOB.

Hoes oxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
COJEP)KaHUs, TMOCBSIMIEHHBIX OSKOJOTHYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJOTHH, a TaKKe OOCYXICHHS
npo0JieM palOHAIBHOTO MPUPOIONOIB30BaHUS U IKOJIOTMUECKONH O€30aCHOCTH.

CrepXKHEBBIMHM DJIEMEHTaMHM Kypca (U3UKA HAa YPOBHE CpEAHEro OoOIIero
oOpa3oBaHus SBISIOTCS (u3mueckue Teopur ((HhopMHUpOBaHHME TPEACTABICHUH O
CTPYKTYpPE IMOCTPOCHHS (PU3HUECKON TCOPHUH, POJIU (YHIAMCHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMCHHBIX TMPEJACTABJICHUSIX O TPHPOJAE, TpPaHUIAX
NPUMCHUMOCTA TEOPHM, JJI1 OIHUCAaHUS €CTECTBCHHO-HAYYHBIX SBJICHUH U
IIPOIIECCOB).

CHCTEMHO-ICSITCIIBHOCTHBIN MOAX0] B Kypce (PU3MKH PEaTu3yeTCs MPEKIC
BCEro 3a CU€T OpPraHM3aluu SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyYaronnuxcs.
Jlns  Ga3oBoro ypoBHS Kypca (QU3MKHM — OTO MCIOJB30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB M JIa0OpaTOPHBIX pPadoT,
KOTOpBIE B MporpamMmme 1o ¢u3nke oObEJUHEHBI B OOIIMI CIHMCOK YYEHHYECKHX
NpaKTHYECKUX paldoT. BeineneHne B yka3aHHOM IepedyHe J1abopaTOpHBIX PadoT,
OPOBOAMMBIX JJIi KOHTPOJISI M OILIEHKH, OCYIIECTBISETCA  yYaCTHUKAMHU
o0pa3oBaTeIbHOTO TPOIECCa HUCXOJs U3 OCOOCHHOCTEW IJIaHUPOBAHUS W
ocHameHuss kaOuHera ¢usuku. Ilpm dTomM obecrmeuwBaeTcs OBJAJCHUC
OOy4YaroMMMHUCS YMEHHUSIMH TPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIECIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEIMYHUH W TIOCTAHOBKY OMBITOB IO MPOBEPKE
MPEITIO’KEHHBIX TUTIOTE3.

bonpimoe BHHMaHWE yneNseTCs PEHICHUI0 PacYETHBIX M KauyeCTBEHHBIX
3amad. [Ipu 3TOM ais pacu€THBIX 3a/lad MPUOPUTETOM SBIISIOTCS 3a7a4Hl C SIBHO
3aJlaHHON (PU3UYECKON MOJIETIBIO, TTIO3BOJISIOIINE PUMEHATh H3YUCHHbBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjena Kypca, TaK W UHTETPUPYsS 3HAHUS U3
pa3HbIX pa3nenoB. (s KauecTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TPOTEeKaHUS (U3MUECKHX SIBICHUW W TIPOIECCOB B OKPY KAIOIICH
KU3HU, TpeOyromwue BbIOOpa (U3MUECKOW MOMENH MJisi CHUTYyallud TPAKTHKO-
OpPHUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusiMu PI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY oOecnevyeHrno ydeOHoro mporecca 0a30BBbI ypOBEHb Kypca
¢u3uKu HA ypPOBHE CPEAHETO 00IIero 00pa3oBaHus JOKEH U3Y9aThCs B YCIOBUSIX
MpeAMETHOro KabuHeTa (PU3MKU WM B YCJIOBHSIX MHTETPUPOBAHHOIO KaOMHETa



MPEAMETOB €CTECTBEHHO-HAYYHOIo IMKia. B kaOuHere (GU3MKH JOKHO OBITh
HeoOXoauMoe JiabopaTopHOE OOOpYy/IOBaHUE JJIS BBHIMIOJIHEHUS YKa3aHHBIX B
nporpaMMe o U3UKe YUYEHUUECKUX MPAKTHUYECKUX PadOT M JAEMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHcTpanmoHHOe 0o0opyaoBaHue (GOPMUPYETCS B COOTBETCTBUU C
MPUHIUIIOM MUHHUMAJIBHOM JOCTATOYHOCTHU M  OOECIEYMBACT IMOCTAHOBKY
MEPEUYUCIICHHBIX B TMporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpALMU s
UCCIIEJIOBAHUSI  M3YYaeMBbIX  SIBJICHUH W  TPOLECCOB, OMIUPUYECKUX U
dbyHIaMEHTaTbHBIX 3aKOHOB, UX TEXHUUYECKUX TPUMEHECHHIM.

JlaboparopHoe o00oOpyJoBaHWE ISl YYEHUUYECKUX TMPAKTUYECKUX pPadboT
dbopmupyetcsi B BUJ€ TEMAaTHYECKUX KOMIUIEKTOB M 00ECIeYMBaeTCsl B pacuéTe
OJIHOTO KOMIUJIEKTa Ha JABYX oOOydamommuxcs. TemMaThyeckue KOMILICKTHI
1a00paTopHOTO OOOPY/IOBAHMS JIOKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIILHBIX CUCTEM B BUJI€ IUGPOBBIX JIAOOPATOPHUH.

OCHOBHBIMH 1IEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa U CTPEMJICHUS OOYYAIOIIUXCA K HAy4YHOMY
W3YUYEHUIO TPUPOJBI, PAa3BUTUE WX HWHTEIJICKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJie MO3HAHUA U (PopMuUpOBaHHE
UCCJIeI0BATEIHCKOIO OTHOLIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAyYHOTO MHPOBO33PEHMsI KaK pe3ysibTara H3y4YEeHUS
OCHOB CTPOCHHMsI MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DHU3UKU;

e (opmupoBaHue yMmMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHUEM
(bu3MUeCcKUX 3HAHUN M HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpeacTaBICHUN O poiu (DU3UKKU [JIST PA3BUTHSA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTi>KeHue 3TUX 1eledl 00ecreynBaeTcsl PelieHueM CIEAYIOIUX 3ajay B

mpoliecce u3ydeHust Kypca GU3NKU Ha yPOBHE CpeIHETo 001ero 00pa3oBaHus:

e MPUOOPETCHUE CUCTEMBbl  3HAHHUU 00 o0mmx bu3mIecKuX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIFOYAst MEXaHHUKY,
MOJIEKYJISIpHYIO  (DM3UKY, ODJIEKTPOAMHAMUKY, KBAaHTOBYIO (H3UKY U
AJIEMEHTHI aCTPOPU3UKY;

e (opmupoBaHHe yMEHUN TPUMEHSTh TEOPETHYECCKUE 3HAHUSA IS
oOBbsiCHEHHS (PU3WYECKUX SBJICHUH B TPUPOAEC U JUISI TPUHSATHUS
MIPAKTUYECKUX PEUIEHUN B IOBCEHEBHOM KU3HU,

e OCBOCHHME CHOCOOOB pELICHUS PA3TUYHBIX 3aJa4 C SIBHO 3aJaHHOM
dbu3nyeckod MOAENbIO, 3a/ad, MOAPA3yMEBAIOIIUX CAMOCTOSITEIHLHOE
co3nanue Pu3MIecKor MOACIH, aIeKBaTHOW YCIIOBHUSAM 3a/1a4H;



e TMOHHMMaHUE (U3NYECKUX OCHOB W MPHUHIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeay,

e OBJIQJICHUE METOJAMH CaMOCTOSATEJIBHOTO TIUIAHUPOBAHUS U TPOBEACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTauu HWHpopMaluu,
OIpeJIeNIeHHs] TOCTOBEPHOCTHU MOJYYEHHOT'O pe3yibTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHSL YMEHUM MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JAEATEIILHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 knacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipeqmaraemeiii B mporpamMme Mo (QuU3MKE TMepeyeHb Ja0OpaTOpPHBIX U
MPaKTUYECKUX paldOT SBISETCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIEJIa€T BBIOOD
npoBeJcHUsT JIa0OpaTOPHBIX pPabOT U OMNBITOB C YYETOM HWHIMBUIYATBHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpA, B IPAKTUYECKOU AECATEIBHOCTH JIIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTb) H
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MYTH U TNEpeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MAaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u gactota oOpamenus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>KEHUE CHAPSI0B, LIENTHBIE U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanre IBUKEHUHN C UCTIOJIH30BAHUEM MTPOCTHIX MEXaHNU3MOB.

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

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



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipuninun cynepno3uuuu cui. Bropoit 3akon Hprotona
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJibkeHus, kaueHust). Cuia tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpanaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomoi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalleHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

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

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprusi marepuaibHOM TOouku. Teopema 00 H3MEHECHHH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass  dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIUAbHBIX CHJI C M3MEHEHHEM MEXaHWUYECKOW SHEPruud CUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

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

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep ABMKEHUS U
B3aUMOJICMCTBUS YacCTHI] BenlecTBa. MOJIENIM CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana temmneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeoHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOrO ABWKEHMs dvactull rasza. [llkama
temrieparyp KenbBuHa. 1'a3oBbie 3akoHbl. YpaBHeHue MennaeneeBa—KianeipoHna.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BelecTBa. ['paduueckoe mpencTaBIeHUE M3O0MPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOWCTBA U TMPAKTUUECKOE MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

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

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ Ha OCHOBE HM3MEPEHHM
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JebHAs TEIUIOEMKOCTh BEIIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTh NpoLieccoB B MPUPOJIE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuuecknue yCTpPOMCTBA UM MPAKTUYECKOE TPUMEHEHHUE: JIBUTaTElb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUI€OAEMOHCTpAIu).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacelmeHHbld mnap. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUcCTaJu3anus. Y nenpHas Teriora miasineHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHW>KEHHOM [1aBJICHUMU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauust Tel. OIEeKTpUdeckuil 3apsia. JlBa BuAa BIEKTPUUYECKHUX
3apsiioB. [IpOBOMHUKYM, AUANEKTPUKU U TOJYNPOBOAHUKH. 3aKOH COXpPaHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  asnekrpoctatuueckoro  moinsg.  llotenmuan.  PasnHocThb
MOTEHIMAN0B. [IpOBOAHUKM W JAUANEKTPUKA B BJIEKTPOCTATUYECKOM MOJIE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTATUYECKass 3alluTa, 3a3eMJIEHHUE BIIEKTPONpUOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaThuyeckas 3aluTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuna toka. ITocToSHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DNEKTPUYECKOE COMPOTUBICHUE. YAENbHOE COMPOTHBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

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

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [J1s1 MOJHOM (3aMKHYTOM) 3eKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIpOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

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



DIIEKTpUUYECKUd TOK B Ta3zax. (CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3Mepenue »saeKkTpoaBUXKylled cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD AHO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

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

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCymIecTBIsETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUs: SBJICHUE, HAay4HbIH (pakT, rumore3a, (puU3MYecKas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU ITPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, >KUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOHHa, ObBITOBOM XOJOJMUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, FATbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJEeW. JIMHMM MarHuTHOW WHAYKUMU. KapTuHa JMHUNA MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT OpcTena. BzanmoaeicTBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
MHIYKIUU. OJIEKTPOJABHXKYIAA CUjla HWHIAYKIMH. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMH. OJEKTPOJBIDKYIIAA — CHia
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb JJIEKTPOABMKYLIEH CHUJIbI UHAYKUUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
Napmonnyeckue konebanus. Ilepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATbHOM KOJIe0aTeTbHOM KOHType. AHAJOTUS MEXKIy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIMU  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarouux KoyieOaHUsSIX. BbIHYXK/IEHHbIE MEXaHHUYECKHE
KosneOanus. Pezonanc. BeiHYXIeHHBIC 3JI€KTPOMAarHUTHBIE KOJIEOaHNS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpauchopmarop. [IponsBoacTBO, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3eKTpo3Hepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JJIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii akcnepumenm, 1abopamopmsie pabomel

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanne mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60JIHbL

MexaHudeckue BOJHBI, yclioBUsa pacnpoctpanenus. llepuoa. CkopocTh
pacnpocTpaHeHusi W JJuMHa BOJHBL. [lomepedHble W MPOJNOJIbHBIE BOJHBI.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

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

DNEKTPOMArHUTHBIE BOJHBL. Y CIOBUSA M3IYUYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanust BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiiCcTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTPOMarHUTHBIX BOJH. [IpuMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTIBI paguOCBsI3U U TeleBUACHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3ByKOBas AMArHOCTUKA B TEXHUKE WU MEIMIIMHE, paaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenue oTpaskeHUs ¥ MPEIOMIICHUS MEXaHHYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmronenne cBsA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, Noaspu3anus, Audpakuus, UHTepPEpeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOU cpexne. JIyu ceera. TouedHbIi HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
TIJIOCKOM 3€pKarie.

[IpenomiieHue cBeTa. 3aKOHBI TPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

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

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHUYEecKash cujia TOHKOW JiMH3bI. [locTpoeHue uzoOpakeHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
YcnoBuss HaOMOICHUS MaKCUMYMOB U MHHUMYMOB B HMHTEp(EpPEHIIMOHHON
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacHpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpruodopkI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



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

Pasznesn 6. OcHOBBI cIeMAILHON TEOPUH OTHOCUTEJIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKPAILCHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

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

Pazgen 7. KBantoBas pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €T0 YACTOTON. DHEPTUs
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccnenaoBanue Gororddexra. OnpiTel A. I'. CToneroBa. 3aKOHBI
doToadpdexra. YpapHenue DiHmTerHa st pororddekra. «KpacHas rpaHuiia

doTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapnas mogmens artoma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBsie cBoiicTBa yactull. Bomusl ne bpoitis. KopryckynsipHO-BOIHOBOMN
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopna  mo  ompeneneHuro  cocTaBa
paanoakTuBHOro u3nydenus. CpoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30Tormsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnsiii peaktop. Tepmosimepubiii cunTe3. [IpoGiieMbl W TEPCHIEKTHBEI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE aCIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3IUKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHass akTUBHOCTh. McrTounuk sHeprum ConHila U 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JJIs1 3BE3J] TJIABHOW IOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHHUe



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U dBomounu CoyHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBasapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajgakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPWIOXKEHUH I Onpe/ieNieHus MOJOKEHUSI HEeOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THUYECKOU cepax NesTeTbHOCTH YellOBeKa, POJib U MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymiecTBIsIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3YUYEHHEM METOJOB HAy4YHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKHBOW MPUPOJE, KOJeOaTEITbHBIC
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAINIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



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

[InaHupyemble pe3ysbTaThl ONUPAOTCS HA BEAYLIUE LIEJIEBbIC YCTAHOBKHU,
OTpaKarolllMe OCHOBHOM, CYLIECTBEHHBIM BKJIaJ H3y4acMOW [pPOrpaMMbl B
pa3BUTHE JIMYHOCTU OOYYalOlUMXCs, MX CIOCOOHOCTEH C HCIHOJIb30BaHUEM
obopyoBanus 1eHTpaodpazoBanust «Touka poctay.

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpEIHEro oOIIeTro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECIEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIC PE3YybTAaThl OCBOCHUS yueOHOro npeamMera «Du3nkay T0IKHBI
OTpa)kaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTUBHBIX BHYTPEHHHMX  YyOEXKIEHHH, COOTBETCTBYIOIIUX
TPaAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, pPaCIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealr3allii OCHOBHBIX HaIlpaBJICHUM
BOCIUTATEILHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa:xIaHCKOTO BOCIIMTAHUS:

c(hOopMHUPOBAHHOCTb IPaKJAHCKOW MO3UIIMK 00YyJaroIIerocss Kak akTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUHUCKOTO OOIIECTBA;

NPUHATHE  TPAIUIIMOHHBIX  OOIIEYECIIOBEYECKUX T'YMAHUCTHYCCKHX U
JIEMOKPaTUYECKUX 1IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JIE€STEILHOCTh B MHTEpPECAaX TI'pa)kIaHCKOTO
oO1ecTBa, y4acTBOBaTh B CAaMOYIIPaBICHHH B 00pa30BaTEILHON OpraHu3allii;

YMEHHE B3aUMOJICHCTBOBATh C COMAIIBHBIMUA UHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIIUSIMU 1 HA3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIIHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMSA:

c(hopMUPOBAaHHOCTH POCCUUCKOM TpakIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILICHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3UKHU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOT 0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO MTOBEICHNUS;



CIIOCOOHOCTh OIICHUBATh CUTYAlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCH HA MOPAJIIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTUA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIIETO;

4)3CcTeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOYAsl 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyuero (Gu3n4ecKoil Hayke;

5)Tpya0oBOro BOCIMTAHMS:

UHTEpPEC K pa3InuHbIM cdepam mpodecCUoHaATBbHON JeATebHOCTH, B TOM
YHUCJI€ CBA3AHHBIM C (PU3UKON M TEXHUKON, yMEHUE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oynyiieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO M caMOO0Opa30BaHUIO B 00JaCTH
(bU3UKHM HA TPOTSHKEHUH BCEH KU3HU;

6)3K0J10TrHYeCKOro0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh HKOJOTHMYECKON KYJIBTYpPhl, OCO3HaHWE TJIOOATHLHOTO
XapaKTepa dKOJOTUUECKUX TIPOOIeM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JECUCTBUM B OKPYKAIOIIEH CPEJIC HA OCHOBE
3HAHUS IeJIel YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA;

pacliMpeHue OmbITa ACATEIBHOCTH HKOJOTMYECKOW HaImpaBIEeHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 (PUBHKE;

7)IIeHHOCTH HAYYHOI'0 MMO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH,

OCO3HAHUE I1IEHHOCTH HAy4YHOM JEeATEeJIbHOCTH, TOTOBHOCTH B MpOIIECCe
u3ydeHus  (U3UKA ~ OCYIISCTBIATh IPOCKTHYIO M HCCIEJIO0BATEIIBCKYIO
JEATEIbHOCTh UHAUBUAYAJILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE TeHCTBUSA
ba3oBble JJoruueckue 1eicTBUS:
CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IMpoOJIeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;
ONpENENIATh eI JEATCIBbHOCTH, 3aJaBaTh IAPAMETPbl M KPUTEPUH UX
JIOCTHKCHUS,
BBISIBJIATH  3aKOHOMEPHOCTH M IPOTUBOPEYHST B  pPacCMaTpHBAEMBIX
(U3UYCCKUX SBIICHUSAX;
pa3pabaThIBaTh IUIAH PEIICHUS MPOOJEMBbI ¢ YYETOM aHajan3a HUMEIOITUXCSA
MaTEepUATBHBIX U HEMATEPUATBHBIX PECYPCOB;



BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTH, OIIEHUBATh COOTBETCTBUEC PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIEACTBUH JACSITCIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCIOBHSIX peEaIbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

Ba3oBble nccienoBaTebCKue JeiicTBHS .

BJIQJICTh HAYYHOH TEPMHUHOJIOTHCH, KIIIOUEBHIMA TOHSITHSIMU M METOJAMH
(u3nUecKol HayKu;

BJIQJICTh HaBBIKAMHU YUEOHO-HUCCIIEAOBATEIIBCKOW U MMPOCKTHOMW JIEATEILHOCTH
B 001acTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIIBHOMY MOUCKY
METOJIOB PEIICHHs 3a7ad (U3MYECKOr0 COJCP)KaHMs, MPUMCHCHHIO Pa3TMYHBIX
METO/IOB IMO3HAHMUS;

BJIQJICTh BHJAMU JCATCIBHOCTH TIO TIOJIYYCHHIO HOBOTO 3HAHHS, €0
UHTEPIIPETAIlMU, TPeoOpa30BaHMI0 W TPHUMCHCHHIO B Pa3IUYHBIX YYCOHBIX
CUTYaIlUIX, B TOM YHCJIC TIPHU CO3/IaHUN YYeOHBIX MMPOCKTOB B 00J1acTH (DU3UKH;

BBISBJIATh TPUYMHHO-CJICJACTBCHHBIC CBSI3M M aKTyaJU3WpOBaTh 3ajady,
BBIJIBUTATh THIOTE3y €€ peIICHUs, HAXOJWTh apryMEHThI JUIS JI0Ka3aTelIbCTBA
CBOMX YTBEP)KJICHUM, 3/1aBaTh MMaApaMeTPhl U KPUTESPUH PCIICHUS;

aHAJM3MPOBATh TIOJYyUYCHHBIE B XOJE€ peUIeHUs 3aJa4d  Pe3yJIbTaThl,
KPUTHUUYECKHU OIICHUBAThH MX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJadyd B 0O0pa30BaTENIbHOU
NeSATeTbHOCTH, B TOM YHUCJIE TIPH U3YYEHUN (PUBHUKH;

JaBaTh OLICHKY HOBBIM CUTYAIlUsM, OLICHUBATh MPHUOOPETEHHBIN OIIBIT,

yMETh TIEPEHOCUTh 3HAHUSA 10 (U3UKE B TPAKTHYECKYHO 00JacTh
JKU3HEACATCIILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJICH, MTPEJjIaraTh OPUTHHAIBHBIC TIOIXOAbI U PEIICHNS,

CTaBUTH MPOOJIEMBI M 3a]1a4H, JOIMYCKAIOIIHE AIbTCPHATHBHBIC PEIICHUS.

Pabora ¢ undgopmanmeii:

BJIAJICTh HAaBBIKAMHU TOJYUYeHHsS HHGOpPMAIUA (PU3HUECKOro COACpKaHMs M3
HMCTOYHUKOB PA3HBIX THIIOB, CAaMOCTOSATEIIBHO OCYIICCTBISATH IIOWCK, AaHAJIM3,
CHUCTEMATH3alluI0 M WHTEPIPETANi0 WHOOPMAIUH PA3IUYHBIX BHIOB U (GopM
MIPEeACTaBICHNUS,

OIICHUBAThH JIOCTOBEPHOCTH HH(POPMAITUH;

UCITONIB30BaTh  CPEJCTBA WHMDOPMAIMOHHBIX W KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTraHU3allMOHHBIX
3a7a4 € COOJIOJCHHEM TpeOOBaHUN SProHOMHUKH, TEXHMKH OE€30MacHOCTH,



TUTUEHBI, PECYypcOCOEpeKeHMs, TMPAaBOBBIX W  STHYECKHMX HOPM, HOpPM
nH(pOpMaIIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpk aHUS B Pa3IMUHbIX (QopMmarax c
y4€TOM Ha3HaYeHUs MH(OpPMALUU U 1IEJIEBOW ayJUTOPUHU, BBIOUpasi ONTUMAIbHYIO
(GopMy npeacTaBIEHUS U BU3YaTU3ALINH.

KommyHukaTHBHBIE YHMBepcaibHbIe YUeOHbIe 1elCTBUS:

OCYLIECTBJISITh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-ypPOUHOU
NeSTEbHOCTH;

pacno3HaBaTh MPEANOCHUIKM  KOHGIMKTHBIX CUTyallUd M CMAr4arh
KOH(JIUKTHI;

pa3BEPHYTO W JIOTUYHO HU3JaraTh CBOIO TOYKY 3pPEHHUS C MCIOJIb30BaHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIOIb30BATh MPEUMYILECTBA KOMAHAHONW U MHAMBHUAYATbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX NEHUCTBUU C YUYETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YieHa KOJIJICKTHBA;

OPUHUMATh 1€MW  COBMECTHOM  JCSTENbHOCTH, OPraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUS MO €€ MOCTH)KEHUIO: COCTABJIATH IUIaH JEHCTBUM,
pacnpenensiTte poilud ¢ Y4ETOM MHEHUH YYAaCTHHUKOB, OOCYXJaTh pEe3ybTaThl
COBMECTHOM paboTh;

OLIEHMBAaTh KayeCTBO CBOET0 BKJIaJa M KaXKIOrO YYAaCTHHKA KOMaHIbl B
oOIIMii pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npe/uiaraTb HOBBIE IPOEKTHI, OLICHMBATh HJAE€U C TIO3ULIMU HOBU3HBI,
OpPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh MO3UTHUBHOE CTPATETMUYECKOE TIOBEJACHUE B pa3IMUHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcalbHbIEe YUueOHbIe JAeiicTBUS
Camoopranusanus:

CaMOCTOSITETILHO OCYIIECTBIISITh MO3HABATEIBHYIO NIEATEILHOCTh B 00JIacTH
GU3MKH W aCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh H (HOPMYIHPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITETTLHO COCTABJISATH IUIAH PEIICHUS PACUETHBIX M KaYECTBEHHBIX
3a/1a4, TUTaH BBIMTOTHEHUS TPAKTUYECKON PabOThI C Y4ETOM UMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTCHUN;

J1aBaTh OIICHKY HOBBIM CHUTYAIUsIM;

pacMpATh paMKH Y4eOHOTO TTpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOUYTESHUIA;

nenaTh OCO3HaHHBIM BBIOOp, aprymMeHTUpPOBaTh ero, OpaTh Ha ce0d
OTBETCTBEHHOCThH 32 PEIICHUE;



OLICHMBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PYIULHMA B 001acTH
(U3HUKHU, TOCTOSTHHO TOBBITIIATH CBOW 00Pa30BaTEIBHBINA U KYIbTYPHBIH YPOBECHB.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyaIMsIM, BHOCUTh KOPPEKTUBHI B JIESATEIHbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJIQJICTh  HAaBbIKAMU  IIO3HABAaTCIIBHOW  PEQUICKCHU  KaK  OCO3HAHUSA
COBEpINAEMbIX JIEWCTBHA W MBICIUTEIBHBIX TIPOIIECCOB, WX pE3yJbTaTOB U
OCHOBAHUM;

UCIIOJIb30BaTh MPHUEMBI peIICKCHH JIUII OLIEHKH CUTYaIlud, BHIOOpA BEPHOTO
pEIICHHSI;

YMETh OIICHMBAaTh PUCKH W CBOCBPEMCHHO MPUHUMATh PEIICHUS IO HUX
CHI)KCHHIO;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTHX TPH aHajdu3e pPe3yJIbTaToB
JeSTELHOCTH;

NPUHUMATH CeOsl, TOHUMasi CBOU HEJIOCTATKH M JIOCTOMHCTBA,

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajdu3e pPe3yJIbTaToB
JESTELHOCTH;

IpU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIHOKH.

B mpornecce nocTukeHus JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPaMMBI
no ¢u3MKe M1 YPOBHS CcpeaHero ooOmero oOpa3oBaHUsA Yy 0O0YYarOIIMXCS
COBEPIIEHCTBYETCS HIMOIIMOHATBHBIH UHTEIJIEKT, Ipenoaraomui
c(hOpMHPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHUE, BUJCTh HANpPaBJICHUS Pa3BUTHSI COOCTBEHHOW AMOIMOHAIBLHOUN cephl,
OBITh YBEPCHHBIM B ceOe;

CaMOpETyJTUPOBAaHMS, BKIIOYAIOIIETO0 CaMOKOHTPOJb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHATFHBIM U3MEHEHUSM H MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTIKEHUIO IeNU U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOAS M3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIMOHATIFHOE COCTOSTHHE
IpYTHX, YYUTBIBATH €r0 TIPH OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO M COTIEPEKUBAHUIO;

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

HPEAMETHBIE PE3YJIBTATDBI



K xonmy o6yuenuss B 10 kjacce mnpeaMeTHbe pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEPAX POJib U MeCTO (Ppu3uku B (HOPMUPOBAHHUH
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMECHHOW TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIIOIEH;

YUUTHIBATh TpaHUIbl TPUMEHEHHUS HW3YYEHHBIX (QU3NUYECKUX MOJENei:
MaTepualibHasi TOUYKa, MHEpIUalIbHas cUcTeMa OTcuéra, adCONIOTHO TBEPIOE TENO,
WJIea’bHbIN a3, MOJEIM CTPOECHUS I'a30B, KUIAKOCTEH U TBEPABIX TEJI, TOYCUHBIN
AIEKTPUUECKUH 3apsi MpU pelieHnH PU3NYECKUX 3a/1a4;

pacno3HaBaTh (pu3nyeckue ABICHUS (MPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BELIECTBA U
JJIEKTPOJAUHAMUKUA:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  IPSMOJIMHENHOE
JIBUKEHUE, CBOOOJHOE TMAaJ€HUE TeJl, ABWKEHHE IO OKPY>KHOCTH, WHEPUUS,
B3auMojieiicTBHE Tell, AU(Qy3usi, OPOYHOBCKOE JIBUKEHUE, CTPOCHHUE KUIAKOCTEH
U TBEPABIX TeJl, U3MEHEHNEe 00BbEMA TeJ IPU HarpeBaHUU (OXJIAXKIACHHUH ), TEIIJIOBOE
paBHOBECHUE, HCHAPEHUE, KOHJCHCALMs, IUIABJICHUE, KPUCTAJUIM3alus, KUIICHUE,
BJI&KHOCTb BO3/lyXa, ITOBBILICHUE JaBICHUS I'a3a IIPU €r0 HarpEBaHUM B 3aKPHITOM
COCyle, CBs3b MEXKAY IlapamMeTpaMM COCTOSHMS Tra3a B HM30IpPOLECCax,
AJIEKTpU3aLus TeJl, B3aUMOJECHCTBUE 3aPAI0B;

OMKCHIBATh MEXAHUYECKOE IBUIKEHUE, UCIONB3Yysl (U3HUYECKHE BEITUYHHBI:
KOOpAWHATA, IyTh, IEPEMELICHHE, CKOpPOCTb, YCKOPEHHE, Macca Tejla, CWIa,
UMITYJIC Teja, KUHETHUYECKasl dHEPIHUsl, MOTECHIUAIbHAS SHEPrUsl, MEXaHU4eCKasi
pabora, MexaHMuYecKas MOIIHOCTh; NPHU ONUCAHUU TIPABHIBHO TPAKTOBATh
(du3nUecKrii CMBICT MCHOJB3YEMbIX BEIMYMH, WX OO0O3HAUYCHHUS W EIIUHUIIBI,
HaXOAUTh (POPMYIIbI, CBSI3BIBAIOIINE AAHHYIO (U3MUECKYIO BEIMYUHY C APYTHUMH
BEJINYNHAMUY;

ONMCHIBATH H3YYEHHBIC TEIUIOBBIC CBOMCTBA TEJI W TEIUIOBBIC SBIICHUS,
UCIONB3ysl (U3NYECKHE BEJIUYMHBI: JaBJIEHUWE Tas3a, TemIepaTypa, CpemaHss
KUHETUYECKAsT DHEPrUs XaOTHYECKOIO IABMXKEHUs MOJIEKYJ, CPEAHEKBaapaTU4Has
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIIOTHI, BHYTPEHHsS SHeprusi, pabora rasa,
KOA(Q(GUIUEHT TOJE3HOTO JEHCTBUS TEIUIOBOTO JBUTATeNs; MpPU ONUCAHHUH
NPaBUWJIBHO TPAKTOBAaTh (PU3NYECKUH CMBICH HCHOJB3YEMbIX BEJIMYMH, HX
0003HAUYEHUsT ¥ EOUHUIIBI, HAaXOAUTh (OPMYJIbI, CBS3BIBAIOLINE JAHHYIO
(Gu3nYeCcKy0 BEIMYMHY C APYTUMHU BEIUYUHAM;

ONMCHIBATh U3Y4YECHHBIE JJIEKTPUUYECKHUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEITUUMHBI: JICKTPUUECKUHN 3apsl,
JIEKTPUYECKOE IOJIE, HANPSHKEHHOCTD I0JIA, MOTEHIMAJ, Pa3HOCTh [OTCHLIMAIOB;
P ONHWCAHMM TPABWIBHO TPAKTOBAaTh (PU3NYECKUA CMBICI HCIHOJIBb3YyEMbIX



BEJIMYMH, MX OOO3HAYCHHA W EIAMHMIIBI; YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINE
JaHHYIO (PU3MUYECKYIO BEIMUUHY C JPYTUMHU BEJIMUYNHAMU;

aHAM3UPOBATh (HU3MUECKHE MPOIECCHl U SBICHUSA, UCTIONB3YS (PU3UUECKHUE
3aKOHBI M MPUHLUIIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3akonsr HeroToHa,
3aKOH COXpaHCHHsI MEXaHWYECKOW DJHEPTHUH, 3aKOH COXPAHCHHUS HWMITYyJIbCa,
NPUHLUI CYMEPHO3UINH CHJI, TPUHIUI PABHOMPABHS HHEPLUUATHHBIX CHCTEM
0TCY€Ta, MOJEKYISIPHO-KMHETUYECKYI0 TEOPHIO CTPOSHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEH KMHETUYECKOW SHEPTUU TEIIOBOTO JBUKCHHS MOJEKYI C
aOCONIOTHON TeMIiepaTypoil, EPBBIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHHS
ANEKTPUUECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3ivyarh CIOBECHYIO
(GopMYyTUPOBKY 3aKOHA, €T0 MAaTEMaTHYEeCKOE BBIPAXKCHHE W YCIOBHS (TPaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TNPUHIUMBI JCHCTBUSA MalluH, MNpHOOPOB |
TEXHUYECKUX YCTPOWCTB; Pa3nyarh YCIOBUS MX 0€30MacHOr0 MCIOJIh30BAHUS B
TIOBCETHEBHOM JKU3HU;

BBITIOJIHATH JKCIIEPUMEHTHI I10 HCCIICJOBAHUIO (U3HUSCKUX SIBJICHHU |
IPOIIECCOB C HCTOJIB30BAHUEM TMPSMBIX M KOCBEHHBIX HW3MEPEHHH, MPH 3TOM
dbopmynupoBaTth mpoOJeMy/3ajgady W TUNOTE3y Y4eOHOTO OIKCIEePUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMJIONKEHHOTO OOOPYIOBaHHUSA, MPOBOJAUTH OIBIT U
(bopMynHpoBaTh BHIBOABL

OCYIIECTBIISITh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOUPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHBIC
METO/]IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAHUEM TPSMBIX HU3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
¢uKcUpoBaTh PE3YNbTATHl TOJYYEHHOW 3aBUCUMOCTH (PU3MUECKHX BEIUYUH B
BUJIE TaOIUIl U TpadUKOB, 1eTaTh BHIBOJBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

co0ro1aTh npaBuia 0€30MacHOro TpyAa MPHU MPOBEIECHUHM HCCIEIOBAHUNA B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIIENOBATENLCKON U MPOEKTHOU
JESITEeIbHOCTU C MCIOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00paTOPHOTO
000pyT0BaHMS;

pemath pacy€THBIC 3a7a4yd C SIBHO 3aJaHHOW (U3MUECKOW MOJEINbIO,
UCTIONB3Ys (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIN3a YCJIOBHUS 3a/1a4U
BbIOMpaTh (PU3MUECKYI0O MOJENb, BBIACHATH (PU3MUECKUE BEIMUYMHBI U (HOPMYIIBI,
HEOOXOANMBIE JUIsl €€ pelIeHusl, MPOBOAUTh PAcUYEThl U OLEHUBATh PEATBHOCTD
MOJy4YEHHOT0 3HaUeHUs (PU3NYECKON BETUUHHBI;

peliaTh KaueCTBEHHBIE 3a/1a4: BBICTPAUBATh JOTMUECKH HEPOTUBOPEUUBYIO
HENOYKY PacCyXICHUH C OMOpoil Ha H3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nyecKue sIBJICHUS;



UCIIOJIb30BaTh  MpPU  pPEIIeHHMH  y4yeOHbIX  3aJad  COBPEMEHHBIE
MH()OPMAIIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINU
U MPEACTaBICHU Y4eOHON U Hay4YHO-TIOMYJISIPHOM MH(POPMalLIUU, MOITYYEHHOU U3
Pa3IMYHBIX UICTOUHUKOB, KPUTHUECKH aHAIM3UPOBATh MOIy4yaeMyl0 HH(GOPMAIIHIO;

PUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOLIECCOB OKPYXAIOLUIEr0o MHpA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIieHUH ¢ TpUOOpaMH M TEXHUUYECKUMHU
yCTPOMCTBAaMU, JIJIsl COXPAHEHUS 37I0POBBS M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
NOBEJEHUS B OKPYKAIOUIEN CpPEAE;

paboTaTh B TPYIINE C BBHIINOJHEHUEM PA3JIMUYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh pPabOTy TPYMIbl, PAUOHAIBHO pACHPENEIsITh OOA3aHHOCTH H
MJIAHUPOBATH JIESATEIBHOCTh B HECTAHJIAPTHBIX CUTYalUsIX, aJICKBAaTHO OLIEHUBATH
BKJIAJ] KaXKJIOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE pacCMaTpUBaeMOi MPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpHUMEpax poJib U MeCTOo (pU3uKu B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTUHbI MHpa, B Pa3BUTUHU COBPEMEHHOW TEXHHUKHU U
TEXHOJIOTUHM, B IPAKTUYECKOW AECATEIIBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
(duznuecKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl TPUMEHEHHUS HU3YYEHHBIX (QPU3NUYECKUX MOJENei:
TOYEYHBIN AJIEKTPUUECKUM 3apsjl, JIyd CBETA, TOYCYHbIM UCTOYHUK CBETA, sACpHAs
MOJIeNIb aTOMa, HYKJIIOHHAasi MOJIeJIb aTOMHOTO SiApa TP pEeIIeHHH (HU3UIECKUX
3a7a4;

pacno3HaBaTh (pu3nYecKue ABJICHUS (IIPOILIECChI) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DU3HMKU: DIIEKTPUUYECKAsl MTPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JCHUCTBUS TOKA, B3aUMOJICHUCTBUE
MAarHuTOB, JJICKTPOMAarHUTHas WHAYKUHWS, JEUCTBHE MAarHUTHOIO IO Ha
MPOBOJHUK C TOKOM W JBWXKYLIMWCS 3apsiji, 3JIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPAMOJIMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEJIOMIICHUE,
uHTeppepeHnrs, audpakuus U TOJMIpU3alNUsS CBETa, JHUCIEPCUs CBETa,
doToanekTpuueckuii 3pdekt (hororddekr), cBeTOBOS AaBiIeHHE, BOSHUKHOBEHUE
JIMHEMYaTOrO0 CIEKTpa aroMa BOJAOPOJA, €CTECTBEHHAas W HMCKYCCTBEHHAas

PaIHOAKTUBHOCTb;
ONMKUCHIBATh U3YUYEHHBIE CBOMCTBA BelleCTBa (DJIIEKTPUUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTH  Pa3NUYHBIX  Cpel) WU

AJIEKTPOMArHUTHBIE SIBJICHUSA (MPOLIECCHI), HCMONIB3YAd (PU3NUYECKUE BEIUYUHBI:
JJEKTPUYECKUIN 3aps]l, CHJIA TOKA, DJIEKTPUUYECKOE HAINPSIKEHUE, DJIEKTPUUECKOE



CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, SJEKTPOABIKYIIAsl cuiia, padoTa TOKa,
WHAYKIMS MarHuTHOrO Mojs, cuia Ammnepa, cuna JlopeHia, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl SJIEKTPUUECKOTO M MArHUTHOIO IMOJIE€W, MEPHOJ U YacTOoTa
KoJiebaHuil B KoJeOaTeIbHOM KOHTYpe, 3apsii U Cujla TOKa B Mpolecce
rapMOHMYECKUX JJIEKTPOMArHUTHBIX KoJieOaHuii, (OKyCHOE pacCTOsSHUE U
ONTHYECKasl CHUJIa JIMH3bI, NPHU OIMUCAHUM MPABWIHHO TPAKTOBATh (U3UUYECKUI
CMBICII HCIIOJB3YEMbIX BEJIWYWH, HMX OO0O3HAUCHUS W E€IUHMIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JaHHYIO (DU3WYECKYI0 BEJIWYHUHY C JPYTUMH
BEJINYUHAMU;

ONUCHIBATh H3YYCHHBIC KBAHTOBBIC SIBJICHUS M TPOLECCHI, HCHOJIb3Ys
dbu3uYecKue BEIUMYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U
4acTOTa CBETa, SHEPIUsi U UMIMYJIbC (OTOHA, MIEPUO/] MOJypacmaaa, SHEPTUsl CBA3U
ATOMHBIX SIJIep, TPU ONUCAHWHM TMPABUIBHO TPAKTOBATh (PU3UUYECKUNU CMBICI
UCIIOJIb3YEMBIX BEIMYMH, MX OOO3HAYEHUS WU EIUHHUIIBI, YKa3bIBaTh (hOPMYIIHI,
CBS3BIBAIOIINE JIAHHYH (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIMYHMHAMH,
BBIYHCIISITh 3HAUCHUE (DU3NUCCKON BEJIMYMHBI,

aHAJTM3UPOBaTh (PU3HMYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yys (Pu3nueckue
3aKOHbl M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapasyIeIbHOIO
COEMHEHUsI MPOBOAHUKOB, 3aKOH J[xoyns—JleHna, 3akoH »IEKTPOMarHUTHOMN
UHIYKUWH, 3aKOH MPSAMOJIMHENHOTIO paclpOCTPAHEHHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI NMPEJIOMIICHUSI CBETa, ypaBHeHUe OiHIUTeWHa ans GororddexTa,
3aKOH COXPAaHEHHUS SHEPrUHU, 3aKOH COXPaHEHUs HMIYJIbCa, 3aKOH COXpPAaHEHUS
ANEKTPUYECKOrO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4ucia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pas3indaTh CJIOBECHYIO (HOPMYITUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOEe BBIPAXKEHWE U YCJIOBUA (TPAaHHIIBI, OO0JIACTH)
IPUMEHUMOCTH;

ONpENEATh HAIIPABICHUE BEKTOPAa MHAYKIIMA MAarHUTHOTO MOJIsI IPOBOJHHUKA
C TOKOM, cuJjibl Amnepa u cuibl Jlopenia;

CTPOUTh W OIHKCHIBaTh H300paKCHHE, CO3/IaBaeMOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIONHATh OJKCIEPUMEHTHI IO HCCIEJOBAHUIO (PU3MUECKUX SBICHUNU W
MIPOLECCOB C HKCIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX HM3MEPEHUW: IPU 3TOM
dbopmynupoBaTh TpobieMy/3amady W TUNOTE3y YYEOHOTO OKCIEPHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOJUTH OMBIT H
dbopMynHpOBaTH BHIBOJBL

OCYIICCTBIISITH MPSMBIE M KOCBEHHBIC MU3MEPEHUS (PU3NUECKUX BEITUYUH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M WCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;



UCCJEI0BATh 3aBUCUMOCTH (PU3MYECKHX BEJIIMYMH C HCIOJIb30BAHHEM
NPSIMBIX HU3MEPEHUN: TPU OSTOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOTYYEHHOW 3aBUCUMOCTH (U3WYECKUX BEIWYUH B BHUAE TaOIUI] U
rpaduKoB, AeaTh BEIBOJABI IO pe3yIbTaTaM UCCIIEI0BAHMUS;

co0Jiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEIACHUU UCCICIOBAHUN B
paMKax ydeOHOro »HKCIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKOM M MIPOEKTHOU
JESATENbHOCTU C UCIONb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U 1a00OpaTOpHOro
000py10BaHMUS;

pemiatb pacyéTHbIE 3a7aud C SIBHO 33JaHHOM (U3MUYECKOW MOJEINbIO,
UCIOJIb3Ys (PM3MUECKHE 3aKOHBI U MPUHLMUIIBI, HA OCHOBE aHajM3a yCJIOBUA 3aJa4H
BBIOMpPATh (U3UYECKYIO MOJICIb, BBIICISATh (PU3UUECKUE BEIUYUHBI U (HOPMYIIHI,
HEoOXOouMBbIe ISl €€ pelleHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEANBHOCTD
MOJIYYEHHOTO 3HAYEHUSI (PU3NUECKON BETUYUHBI;

pelaTh KAYeCTBEHHBIC 3aJ1aul: BRICTPAUBATh JIOTHYCCKH HEMIPOTUBOPEUUBYIO
[IENOYKY PACCYXJACHUM C OMOpod Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKkue sIBICHUS;

UCIIONIB30BaTh ~ TPU  PEIICHWHM  y4eOHBIX  3aJad  COBPEMCHHBIC
WH(OPMAIIMOHHBIC TEXHOJOTUH ISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALIUH
U TIpe/ICTaBleHUs] y4eOHON U HAyYHO-TIOMYJISIPHOW MH(OpMAIUK, OTYYeHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOJIyYaeMyI0 HH(POPMAIIHIO;

OOBSCHATh TPHUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS WX 0€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HMU;

MPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIECCOB OKPYXAIOUIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3UKE B MOBCEAHEBHOW KU3HU
JUTst o0ecriedeHus: 0€30MacHOCTH MPU OOpaIIeHUH ¢ TPUOOpaMH M TEXHUYECKUMHU
YCTPONCTBAMHU, NI COXPAHEHUS 370POBbS U COOJIIOJCHUS HOPM JKOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPELE;

paboTaTh B TpyHIie C BBHIMOJHEHUEM pPa3IUYHBIX COLHUAIBHBIX POJEH,
IUIAHUPOBaTh pabOTy TPYNIbl, PalUMOHAIBHO PpACHpPENeNiaTh OOSI3aHHOCTH U
IJIAHUPOBATh JIESITENILHOCTh B HECTAHIAPTHBIX CUTYallUsIX, aJ€KBATHO OLCHHUBATH
BKJIAJT K&KJIOTO M3 YYACTHUKOB TPYIIIHI B PEIICHUE pacCMAaTPUBAEMOM TTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
No HaunmenoBanuepasaeioB u KonanyecrBoyacos
n/n TEMIIPOrpaMMbl Bcero Kontpoasubiepadorsbl | [IpakTuyeckuepadoThbl
Pazgen 1.®U3UKA U METOAbI HAYYHOTI'O TO3HAHUSA
1.1 ®du3MKa 1 METOIbl HAYYHOT'O TTO3HAHUS 2
Uroronopazneny 2
Paznen 2.MEXAHUKA
2.1 Kunematuka 5) 2
2.2 Junamuka 7 1
2.3 3aKOHBICOXPAHEHHUS B MEXAHUKE 6 1 2
Hroro mo pazgeny 18
Paznen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBIMOJ'Iny.]'IﬂpHO- 9 1
KMHETUYECKONTEOpHUH
3.2 OCHOBBITEPMOIMHAMUKH 10 1
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5
' ®da30BbIE MTEPEXO/IBI
Utoro no pazneny 24
Pazgen 4.9JIEKTPOANHAMUKA
4.1 OneKTpocTaThKa 10 2
4.2 IToCTOSHHBIN DIIEKTPUYECKUN TOK. 12 1 5

Toxu B PAa3JIMIHLBIX Cpeaax




Hroro no pazneny

22

PesepBHOEBpEMs

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68

10




11 KVIACC

Ne KoimnuecrBoyacos
HaunmeHoBaHHepa3aeioB U TEMIPOTrPaAMMbI
n/n Bcero KonTposabubiepadorsl | [IpakTuuecknepadoThl
Pa3znea 1.9JIEKTPOJIUHAMHUKA
11 MaruauTtHoenose. DJIeKTpoMarHuTHassMH KIS 11 1 3
Hroro no pazneny 11
Pa3nea 2.KOJIEBAHUS U BOJIHBI
21 MexaHnueckue u 9 5
AJIEKTPOMATrHUTHBICKOJICOAHUS
2.2 MexaHnyeckue 1 3JeKTPOMarHUTHBIEBOJIHBI 5) 1
2.3 OnTuka 10 3
Hroro mo pazgeny 24
Pasnen 3.0CHOBBI CIIENUAJIbHOM TEOPUU OTHOCHUTEJBLHOCTH
3.1 OCHOBBICTICITUATEHOUTEOPUUOTHOCUTEIILHOCTH 4 1
Hroronopazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHTBIKBAaHTOBOMONITUKHU 6
4.2 Crpoenuearoma 4
4.3 ATOMHOESIPO 5
Utoro no pazneny 15
Paznen 5.9JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKH
5.1 DJ1eMEHTHIaCTPOHOMHHU U acTPO(UZNKU 7 1




Hroronopazneny

Paznea 6.0BOBIIAIOIIEE IOBTOPEHUE

6.1 O06o00mIaroIeenoBTOpeHNE 4
Hroronopazneny 4
PesepBHOEBpeMs 3
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KoauuecTBo4yacoB Hcnoan3oBanue
Ne 00opyA0BaHMSA LEHTPA
n/ Temaypoka Bcer | KonrtpoabHblepad IpakTuyecknepad | €CTECTBEHHOHAYYHOH U
I 0 OThbI OThbI TEeXHOJIOTHYeCKOM
HAINPaBJIEHHOCTel
«Touykapocra»
®usuka — Hayka o npupoje. Hayunsie 1
METO/Ibl TO3HAHUS OKPYKAIOIIETO MUpPA
Ponb 1 mecTo ¢usuku B hopMupoBaHUM
COBPEMEHHOM HAyYHOU KapTUHBI MHUPA, B 1
MPAKTUYECKOU JESATEIbHOCTHU JIFOIEH
MexaHnueckoe OBUKECHHUE.
OTHOCHUTENHHOCTh MEXaHUYSCKOTO 1 O6opyaoBaHMeaNAAEMOHCTP
nBrokeHud. [lepemenienne, CKOpoCTh, aunm
YCKOpEHHE
. O6opyaoBaHMeaNALEMOHCTP
PaBHOMEpHOETPSIMOJIMHEWHOEIBUKEHUE 1 .
aumm
PaBHOYCKOpEHHOE MPSIMOTMHEWHOE
O6opyaoBaHMeaNALEMOHCTP
newkeHne CBoOOIHOE TTajIeHHe. Y CKOpeHue 1 .
aumm
CcBOOOJHOTO IaJICHHS 4
ObopyaoBaHue ana
NabopaTtopHasa pabota Nol «M3yyeHue
1 1 NnabopaTopHbIX paboT n
ABVXEHUA Tena, GpoLeHHOro ropM3oHTaNbHO»
YYEHUNYECKNX OMbITOB
KpuBonmHuelinoe asuxenue. JBrxenue 1 Ob6opyaoBaHMeaNAAEMOHCTP
MaTepUaNIbHON TOUKH 10 OKPYKHOCTH aumm
NabopaTtopHas pabota No2 «M3yyeHune 1 1 ObopyaoBaHue ansa




ABUXeHNA Tesla NO OKPYXKHOCTU»

nabopaTtopHbIx paboT n
YYEHUYECKUX OMbITOB

[IpuHnun otHOCUTENBHOCTH ["annnes.

NuepuunaneHblie cuctemsl oTcuera. [lepBbii

ObopyaoBaHMeaNAAEMOHCTP

9
3akoH HeroTonaMacca tena. Cuina. aumm
[IpuHIHN cyneprno3unuu cuil
Bropoif 3akoH HeroToHa 11 MaTepualIbHOW
10 Touku Tperuil 3akoH HproToHa st
MaTepuaIbHbIX TOUYEK
11 3aKoH BCeMHUpHOTo TsaroteHus. Cumna O6opyanoBaHMeaNALEMOHCTP
TsokecTd. [lepBasikocMUYeCKassCKOpOCTh aumm
Cuna ynpyroctu. 3akoH ['yka. Bec tena ObopyaoBaHue ans
12 Na6opatopHasa paborta Ne3 «U3yueHune NabopaTopHbIx paboT n
YKECTKOCTU MPYMKUHbI» YYEHUNYECKNX OMbITOB
Cuna tpenus. KoadpdunueHT tpenus. ObopyaosaHune ans
13 Na6opatopHasa pabota Ned «U3yueHune NabopaTtopHbIx paboT n
KO3 PHUITUEHT TPEHUS CKOIBKCHUS yYeHWUYECKMX OMbITOB
14 MowmenT cubl. Ilnedo cunbl. YcnoBus O6opyaoBaHNEANALEMOHCTP
paBHOBECHS TBEPAOTO TeNa auum
15 Nmnynbc cuiibl. 3aKOH COXpaHEHUS O6opyaoBaHNEANALEMOHCTP
HMITyJbca. PeakTuBHOEIBIXKEHIE aumm
16 Pab6ora u momHOCTh cuibl. Kunernueckas
SHEPrus MaTepUuaIbHONW TOUKH.
Ob6opyaoBaHMeaNAAEMOHCTP
17 [loTreHunanpHas sHEprus. .
aumm
18 3aKOH COXpaHEHUsI MEXaHUYECKOU ObopyaoBaHue ana

sHeprun/labopartopHan pabota Ne5 «M3yyeHune

nabopaTtopHbIx paboT n




3aKOHa COXpPaHEeHNA SHEPTUN»

y4yeHn4eCKnxX onbiToB

19

NabopaTtopHan pabota Ne6 «M3yyeHne
paBHOBECKA TeN NoA, AeNCTBUEM HECKObKUX
cun»

ObopyaoBaHue ana
nabopatopHbIx paboT n
YYEHUYECKMX OMbITOB

20

KonTtposnsHas pabota o Teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE)

21

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJISIPHO-
KUHETHUYECKON TEOPHH.
Bbpoynosckoeasmxkenue. Juddysus

ObopyaoBaHMeaNAAEMOHCTP
auum

22

XapakTep ABUKEHUS U B3aUMOIECUCTBUS
4acTHIl BelecTBa. Moean CTPOCHHUS ra3os,
KUJIKOCTEN U TBEPABIX TEI

ObopyaoBaHMeaNAAEMOHCTP
auum

23

Macca monekyn. KonnuecTBo BemecTsa.
[Toctrosinnas ABoraapo

24

TennoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [lkanaremneparypllenscust

O6opyaoBaHMeaNAAEMOHCTP
auuni

25

Wneansueiii raz B MKT. OcHOoBHOE
ypaBHenue MKT

26

AOcoJtroTHas TeMIiepaTypa Kak Mmepa
CpeAaHel KMHETUYECKON SHEPIUU JBUKCHUS
MOJIEKYJl. YpaBHeHUeMeHieneeBa-
Kinaneiipona

27

3akon/lanibTOHA. ["a30BbIE3aKOHBI

28

H3OHpOHCCCH B UACAJIbHOM Ia3€ U UX
Fpa@HHCCKOCDpeHCTaBHCHHe

29

NabopaTtopHas paboTa

ObopyaoBaHue ana




Ne7«3KkcnepmmeHTaibHaA NPOBEPKA 3aKOHA

let —/Ttocaka»

nabopaTtopHbIx paboT n
YYEHUYECKUX OMbITOB

BuyTpeHnHss dHEeprus TepMOINMHAMAYECKOU
CUCTEMBI U CIIOCOOBI €€ U3MEHEHUS.

30 KommyectBoTemnoTs! u padora.
BHyTpeHHSSIHEPT U0 THOATOMHOTOUICATTbH
ororasza
Ob6opynoBaHWeaNALEMOHCTP
31 Buneirennonepenaun N
aumm
VY enpHast TEMI0EMKOCTh BEIIIECTBA.
32 KonnuecTBo TETUIOTH MpH TEIIonepeaaye.
AnmabaTHBIATIPOIIECC
33 [TepBrIil 3aKOH TEPMOJUHAMHUKHA U €TO
MIPUMEHEHHE K U30IpoLieccam
34 HeobpaTtumocTs mpo1ieccoB B MPUPOE.
BTopoii 3ak0OH TepMOIUHAMUKHI
35 [Tpuniun nevicteus u KII/ TermoBoit O6opyaoBaHNEANALEMOHCTP
MaIlIMHBI auuni
36 Huxn Kapuo u ero KIT
37 DKOJOTHYECKHETIPOOIEMBITEIIIIOIHEPTETUKU
38 O6o6maromuit ypok «MounekynsapHas O6opyaoBaHNEANALEMOHCTP
¢uzuka. OCHOBBI TEPMOIUHAMUKIY aumi
KonTpompHas paboTa no Teme
39 «MonekymnsipHas pU3UKa.
OCHOBBITEPMO JMTHAMUKID)
40 ITapooGpazoBaHue U KOHJEHCALHSL.




Hcnapenue u kunenue

AOCOIIIOTHAS ¥ OTHOCHTENIbHAS BIIAXKHOCTh

Ob6opyaoBaHMeaNAAEMOHCTP

4 BO3ayxa. HaceleHHbInap aumm
Teepunoe Teno. Kpucramnmueckre u
42 amop(dHbIe Tea. AHU30TPOIUS CBOVCTB
KpucTauioB. JKuakue KpucTauib.
CoBpeMeHHBIEMaTEepUATTBI
43 [TnaBnenue u KpucraumM3anus. Y aeabHas
TertoTa ruiaBieHus. Cyonumanus
44 VYpaBHeHueTEIIIOBOTOOAIaHC A
45 DneKkTpu3aIus Tel. DIEKTPUIESCKUH 3apsi/l. ObopyaoBaHMeaNAAEMOHCTP
JIBa BH/1a DIEKTPUIECKUX 3apsI/IOB auni
[IpoBOAHMKH, AUDTEKTPUKH U
46 TTOJTYITPOBOTHUKHU. 3aKOH COXPAHCHHS
AIIEKTPUYECKOTO 3apsia
47 B3anmopneunctsue 3apsnoB. 3akoH Kynona. O6opyaoBaHMeaNALEMOHCTP
TouyeyHbIN IEKTPUUECKUU 3apsif] auum
Hanpsk€HHOCTD 3IIEKTPUUECKOro MOJIs.
48 [IpuHIMT cyneprno3uuu IEKTPUUECKUX
noJiey. JIMHUMHANPSYKEHHOCTH
49 PaGota cui aneKTpoCcTaTuuecKoro mossl.
Ilotennuman. PazHoCcThEIIOTEHIINAIOB
[IpoBOTHUKY U TUAIEKTPUKU B
Ob6opyaoBaHNeaNAAEMOHCTP
50 ANEKTPOCTATHYECKOM II0JIE. .
JInIieKTpUYecKasimpOHUIIAEMOCTh aLv
. Ob6opyaoBaHNeaNAAEMOHCTP
51 OnexrpoeéMkocTs. Konnencatop

auuni




52

DNEeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOPA.
OHeprus 3apsKEHHOI0 KOHAEHcaTopa

53

JlaboparopHas padota "M3mepeHue
AJIEKTPOEMKOCTH KOHJIeHcaTopa"

ObopyaoBaHue ana
nabopatopHbIX paboT n
YYEHUYECKMX OMbITOB

54

[TpuHIMTT NENCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMMPOBAJIBHOTO anmapara,
CTPYMHOTI'O ITPUHTEpA.
DneKTpocTaTUYeCKas3aInTa.
3a3eMIIeHUEATEKTPOIPUOOpPOB

55

DIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBanus. [loctostHabIN TOK. CHita
toka. Hanpsxenne. ConpoTuBieHue.
3akoHOMaansy4acTKaenu

56

[TocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COETMHEHHE IPOBOTHIKOB.
JlabopaTopHaspaboTaNe8
«/3ydyeHnecMenaHHOTOCOCAMHEHUSPE3UCT
OpOB»

O6opynoBaHue ans
NabopaTtopHbIx paboT n
YYEHUYECKUX OMNbITOB

57

PaboTa 1 MOIITHOCTH AJIEKTPUUYECKOTO TOKA.
3akon/xoyns-JIenna

58

3akon OMa A5 IOJTHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3ambikaHue. JlabopaTopHas pabotaNe9
«M3mepenne 3J1C ucTouyHNKa TOKA U €ro
BHYTPEHHETO COMPOTUBIICHUS

Ob6opynoBaHue ana
NnabopaTopHbIx paboT n
YYEHUYECKUX OMbITOB

59

OneKTpOHHas IPOBOAUMOCTb TBEPIBIX
METaJJIOB. 3aBUCUMOCTb COTIPOTHUBIICHUS




METaJUIOB OT TEMIIEPATYPHI.
CBepxImpoBOIMMOCTb

60

DneKTpuyecKuu TOK B Bakyyme. CBoUCTBa
AJIEKTPOHHBIX ITYYKOB

61

[TonmympoBOAHMKH, UX COOCTBEHHAS U
MpUMeCHas MPoBOAUMOCTb. CBOUCTBAP—N-
nepexoja. [loynmpoBoIHUKOBBIE TPHUOOPHI

62

DneKTpUYeCKuil TOK B pacTBOpPax U
pacrmiaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTHYECKAS TUCCOLIUALIUS.
DIIEKTPOJIN3

O6opyaoBaHMeanAAEeMOHCTPA
717

63

DJIEKTPUYECKUU TOK B ra3ax.
CamMOoCTOSITENNbHBIM U HECAMOCTOSTEIIbHBIA
pazpsa. Monaus. [1nazma

64

DneKTpuYeCcKrue MpUOOPHI U YCTPOMCTBA U
UX MPaKTUYECKOE MPUMEHEHHE.
[IpaBunarexHUKNOE30MACHOCTH

O6opyaoBaHMeaNALEMOHCTP
aumm

65

O0600maMUHIYpOK «IIEKTPOIMHAMUKAY

66

KonTponbnas pabora no teme
«Qnekrpocraruka. [locTossHHBIN
ANEKTpUYECKHil TOK. TOKU B pa3NmuYHBIX
cpenax»

67

PesepBHriit ypok. KontponbHas pabota no
Teme "DneKkTpoiuHamMuKa"

68

PesepBHrlit ypok. O600maromuii ypox mo
temam 10 kacca

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

10




11 KVIACC

KosaunvecTBoYacoB HUcnoan3oBanue
Ne o0opyaoBaHNs LEHTPA
n/ | Temaypoka Bcer | Konrpoabubiepato | Ilpakruyeckuepafo | €CTECTBEHHOHAYYHOH U
n 0 TBI TBI TE€XHOJIOTHYEeCKOMH
HaNpaBJICHHOCTEl
«Touykapocra»
IlocTossHHEIE MAarHUTEHI K MX
1 B3auMoJiciicTBHE. MarHuTHOE T0JIe. 1 ObopyaoBaHMeaNAAEMOHCTPA
BexTop MarHUTHOM MHAYKIIMH. Lmi
JIMHUMMAarHU THOUMHAYKITUU
MarsuTHO€ T0JIe TPOBOTHUKA C TOKOM.
2 OmnbiT Opcrena. Bzanmoaeiictue 1
MIPOBOTHUKOB C TOKOM
JlabopaTtopnast pabota Nel O6opyaoBaHue ana
3 «HaOmronenue 1eicTBUSA MarHUTHOTO 1 1 NabopaTtopHbIx paboT n
ITOJIS Ha TOK» YYEHUYECKMX OMNbITOB
4 JleiicTBe MarHMTHOTO IOJIS Ha 1
MPOBOJHUK ¢ TOKOM. Cuina Amrmepa.
JleiicTBe MarHMTHOTO IOJIS Ha
5 JBIDKYIYIOCS 3apsDKCHHYIO YacTHITY. 1
Cuna Jlopenna. Pa6oTa cuibl Jlopenia
DOnexTpoMarHuTHast UHAYKIus. [ToTok
5 BEKTOpAa MarHuTHOM uHAYKuuu. IJC 1
WHIYKIUU. 3aKOH AJIEKTPOMArHUTHOM
unaykuuu Papanes
7 JlaboparopHas paboTa Ne2 1 1 Ob6opyaosaHue ans
«HccnenoBanue siBICHUS nabopatopHbIx paboT n




SHCKTpOMaFHHTHOﬁ HHIAYKOHUN

y4yeHn4eCKmnxX onbiToB

NuayKTuBHOCTS. SIBIEHUE
camouHaykuuu. 9J{C caMOMHAYKIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU €
TOKOM. DJIEKTPOMArHUTHOECTIOJIE

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
AIIEKTPOMArHUTHI, JIEKTPOBUraTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHLI,
MHJYKIMOHHAs [1eYb

O6opynoBaHMeanAnEeMOHCTPA
1717

10

O6o06matomuii ypok «MarHuTHoe moJe.
BHGKTPOMaFHI/ITHafI HUHAYKOHS

11

KonTponbHas paborta no teme
«MarauTHOE€ TI0JI€.
DNeKTpOMarHUTHASUH TYKITHS»

12

CBo00Oo0gHBIE MEXaHNYECKHUE KOJICOAHU.
I"apmoHnueckue konebanus. Y paBHEHHE
FapMOHHYECKHUX KOJIeOaHUH.
[IpeBparnienue sHEprun

O6opyaoBaHMeanAAEeMOHCTPA
Lmi

13

JlaGopaTopHas pabota Ne3
«OrmpeneneHue yCKOPEHUs: CBOOOTHOTO
MaTICHUS TPU MOMOIIH MasiTHUKa»

Ob6opypoBaHue ana
NabopaTopHbIx paboT n
YyYEHUYECKUX OMbITOB

14

Konebarenbubid koHTYp. CBOOOAHBIE
3JICKTPOMArHUTHBIC KOJICOaHUs B
UJeabHOM KoJle0aTeTbHOM KOHTYPE.
AHaNOTUAMEX TyMEXaHHUYECKUMHU U
ANEKTPOMArHUTHBIMUKOJICOAHUSIMH

O6opyaoBaHMeanaAeMOHCTPa
Lmni

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS




SHEPTUHU B UICATHHOM KOJIEOaTeIbHOM
KOHTYypE

16

[Ipencrasnenue o 3aTyxaromux
KosieOaHusax. BeiHyXIeHHbIE
MeXaHHYeCKHe Kojiebanus. Pe3onanc.
BbIHyKIeHHBIEAIEKTPOMAar HUTHBIEKOJIEO
aAHUA

Ob6opyaoBaHMeanAAEeMOHCTPA
717

17

[lepemennbIn TOK. CHHYCOUAIBHBIN
MEepEeMEHHBINA TOK. MOIIHOCTH
IIEPEMEHHOT0 TOKa. AMIIJIUTYTHOE U
JIEWCTBYIONIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEHUs

KomnbtoTepHoeobopyaoBaHK
e

18

Tpancdopmarop. [IpousBocTso,
nepeaayda u norpedaeHue
AIEKTPUYECKON SHEPTUU

O6opynoBaHMeanAAEeMOHCTPA
717

19

YCTpolCTBO M MPAKTUUECKOE
MIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHepaTopa MepeMeHHOro TOKa, JIMHUN
aNeKTponepeaay

20

DKOJIOTUYECKHE PUCKHU TTPH
MIPOU3BOJICTBE AIIEKTPOIHEPTUH.
Kynbrypa ucnonb3oBanus
AJIEKTPOIHEPTHH B TOBCEAHEBHOU )KU3HU

KomnbtoTepHoeobopya0BaHK
e

21

MexaHu4yeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopoctsb
pacnpoCTpaHEeHHs U IJTUHA BOJIHBI.
[Tonepeunsie U TPOIOIBHBIEBOHBI

22

3Byk. CkopocTb 3ByKa. [ poMKoCTh
3ByKa. BricoTta ToHa. TemOp 3ByKa

Ob6opynoBaHNeaNAAEMOHCTPA




23

BHCKTpOMaFHI/ITHBIe BOJIHBI, UX
CBOHCTBA U CKOPOCTB.
[IIxarasnekTpoOMarHUTHBIXBOJIH

24

[IpuHIMIIBI PAANOCBA3U U TEIECBUACHUS.
PazButune cpencts cBa3u. Pagnonokamus

Ob6opyaoBaHMeanAneMOHCTPA
LM

25

Kontponsnas padota «Konebanus u
BOJIHBD)

26

[IpsimonurHENHOE pacpoCTpaHEHHE
CBETa B OJJHOPOJIHOM cpefie. ToueuHblid
HUCTOYHHMK cBeTa. JIyd cBera

27

OtpaxxeHue cBeTa. 3aKOHBI OTPAKEHUS
cgeta. [loctpoenue n3o0pakeHuU B
IUIOCKOM 3€pKajie

O6opynoBaHMeaNAAEMOHCTPA
717

28

[Ipenomnenue crera. [TonHoe
BHyTpeHHee oTpakeHue. [IpenenbHbin
YTOJ1 MOJHOTO BHYTPEHHETO OTPa’KEHUs

29

JlaGopaTtopHnas pabora Ne4 «M3mepeHue
MOKa3aTes MPEIIOMIICHHSI CTEKIIa

Ob6opypoBaHune ana
NabopaTopHbIx paboT n
YYEHUYECKUX OMbITOB

30

JIunzel. [locTpoenne n3o0pakeHuli B
nuH3e. Dopmyna TOHKOH JIMH3BL.
YBenuueHue JIuH3bI

31

JlaboparopHas pabota Ne5
«OnpezeneHre ONTUYECKON CHITBI U
(OKYCHOTO pacCcTOsHUSL coOMparoeit
JIMH3BI»

ObopyaoBaHue ana
nabopatopHbIx paboT n
YYEHMYECKMX OMbITOB

32

Jucnepcus cera. CoxxHbIA COCTaB

ObopyaoBaHue ana




6enoro ceeta. L[ger. JlaboparopHas
pabota Ne6 «M3mepenue THHBI
CBETOBOM BOJIHBI»

nabopaTtopHbIx paboT n
YYEHUYECKMX OMbITOB

33

WuTepdepennms cera. Audpaxims
cera. JudpaknronHas pemerka

34

[TomepeuHOCTh CBETOBBIX BOJIH.
[Monspuzanus ceeta JlaboparopHas
pabota Ne7 «Ouenka nH(pOpMaMOHHON
€MKOCTH KOMITaKT-1ucka (cd)

ObopyaoBaHue ana
nabopaTtopHbIx paboT n
YYEHUYECKMX OMbITOB

35

OnTryeckue MpuoOOPHI U yCTPOICTBa U
yCIIOBHUSA UX 0€30I1aCHOT0 MPUMEHEHUS
JlabopaTtopnast pabota No§
«HaOironenne CIuIomHOro
JINHENYaTOrO CIIEKTPOB»

O6opyaoBaHue ans
NabopaTtopHbIX paboT n
YYEHMYECKUX OMbITOB

36

['paHuIbl MPUMEHUMOCTH KIACCUYECKOW
MexaHukH. [locTynarel cnenuanbHOU
TEOPUU OTHOCUTEIBHOCTHU

37

OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH.
3amenyieHne BpEeMEHH B COKpaIlieHre
JUIAHBI

38

DHeprus U UMIYJIbC PEISITUBUCTCKON
yacTulibl. CBS3b MAaCChl C SHEPTUEH U
UMITYJECOM. DHEPrUsSIOKOS

KomnbtoTepHoeobopya0BaHK

e

39

KonTponsnas pabora «Ontuka. OCHOBBI
CHelUaJIbHON TEOpUHU
OTHOCHUTEIIbHOCTH

40

®ortonsl. opmyna [Inanka. Jneprus u
uMIynbc (GoToHA




41

OTKpbITHE U HCCIEN0BAHNE
dotorddekra. Onbite A. I'. CroneroBa

KomnbloTepHoeobopyaoBaHu
e

42

3akonbl hoTodd(dekra. YpaBHCHHE
DunmrerHa i GoTodrddekra.
«Kpacnasrpanuna»pororddexra

43

JaBnenune cBeta. OnbiTer [1. H.
JlebeneBa. XMMHUYECKOEIEUCTBUECBETA

44

TexHnueckne ycTpoicTsa u
MPaKTUYECKOE TPUMEHEHHE:!
(dhoTodmeMenT, HOTONATIYUK, COTHETHAS
Oarapes, CBETOINO

ObopyaoBaHMeaNAAEMOHCTPA
uni

45

Pemenue 3aga4d mo reMe «IJI1€MEHTHI
KBAHTOBOU OIITUKW)

46

Mogens atoma TomcoHa. ONBITEI
Pezepdopna mo paccessHUIO 0-9aCTHII.
[lnanerapHasiMmonenbatoma

47

[Toctynateibopa

48

N3nyuenue u nornomienue (OTOHOB MPU
repexo/ie aToMa ¢ OJTHOTO YPOBHS
SHEPruu Ha Ipyrou. BuapicriekTpon

KomnbtoTepHoeobopya0BaHK
e

49

BomnoBrle cBoucTBa yactuil. BoaHEbI 1e
Bbpouns. KopnyckynsipHO-BOJIHOBOU
nyanu3M. CIIOHTaHHOE U BBIHYXKJIEHHOE
W3IIy4eHHUE

50

OTKpBITHE PATMOAKTUBHOCTH. OTBITHI
Pesepdopaa no onpeneneHuro cocraBa
PalMOaKTHBHOTO M3ITyYCHHUS

KomnbtoTepHoeobopya0BaHK
e

51

CporictBa anbda-, 6era-, raMmma-




HU3JTy4YCHUA. Bmusune pPaauOaKTHUBHOCTHU
Ha JXUBbIC OPraHU3MblL

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3ortombl. Anbha-pacnaj. DIeKTpOHHBIN
Y TIO3UTPOHHBIN OeTa-pacnaza. ['amma-
U3ITy4YeHUE

53

DHeprus cBA3U HYKJIOHOB B SIIpe.
SAnepHble peakuuu. S nepHpIM peakTop.
[Tpo6nemMbl, TEPCTIEKTUBHI,
9KOJIOTHYECKHE ACTIEKTHI SIAEPHOU
SHEPTreTUKHU

KomnbtoTepHoeobopya0BaHK
e

54

OneMeHTapHble YacTulbl. OTKpBITHE
MO3UTPOHA. MeTO 1l HAOTIOICHUS 1
pPErucTpamyy JIEMEHTAPHBIX YaCTHII.
Kpyrasriicton
«DyH1aMEHTAIbHBIEB3aUMOICUCTBUA.
EnuncTBOQM3MUECKON KapTHHBIMUPa»

55

Bun 3831000 HeOa. Co3Be3nus, IpKue
3BE3/Ibl, INIAHETHI, UX BUIUMOEC
nBrokenne. ConHeyHascucTeMa

KomnbtoTepHoeobopya0BaHK
e

56

Counnne. CotHeuHast akKTUBHOCTD.
Hctounuk sueprun CoJiHIla U 3BE3]T

57

3B€311bl, UX OCHOBHBIC XapaKTEPUCTUKH.
3BE3IBITIIABHON IOCIIEI0BATEILHOCTH.
Bnytpennee crpoenue 3BE3 1.
CoBpeMeHHbIE TPEACTABICHUS O
MPOUCXOKACHUH U 3BoJronK CoJIHLIA U
3BE3]

KomnbtoTepHoeobopya0BaHK
e

58

Muneunsid [1yrs — Hama I'anakTuka.

KomnbtoTepHoeobopyaosaHu




[Tonoxenue u apmxenue CosiHLa B
lNanakrtuke. ['anaktuku. YepHbleABIPEI B
SIIpaXTaJaKTHK

59

Bcenennas. Pa30beranue ranakTuk.
Teopus bosbmoro B3peiBa. Penukrosoe
n3nydeHue. MeraranakTuka

KomnbloTepHoeobopyaoBaHu
e

60

Hepemennsienpo6ieMplacTpOHOMUH

61

KontponsHas padoTa «51eMEeHTHI
aCTPOHOMHUHU U aCTPOPUIUKU»

62

O6o06maromuii ypok. Ponb ¢usuku u
ACTPOHOMHH B SKOHOMHYECKOMH,
TEXHOJIOTHISCKOM, COIHATbHOM B
ATUYECKOH chepax IesTeTbHOCTH
YeJloBeKa

63

O6o06matromuii ypok. Poss 1 mecto
(U3HMKY ¥ aCTPOHOMHH B COBPEMEHHOM
HAay4YHOM KapTHHE MHUpA

64

O6o06matomuii ypok. Poss pusmaeckoit
Teopuu B (OPMUPOBAHUU
MpEeACTaBICHUHN 0 PU3NUECKON KapTHHE
Mupa

65

O6o6maromuit ypok. Mecto
(hM3UYECKO KapTHHBI MUpPA B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX MPEJCTABICHUN O IPUPOJIE

KomnbtoTepHoeobopya0BaHK
e

66

PesepBHbIl ypok. MaruutHoe mnoiie.
DNEeKTpOMarHuTHas NHIAYKLINS

67

PesepBHbIil ypok. Ontuka. OCHOBBI

KomnbtoTepHoeobopya0BaHK




CHGHH&HBHOﬁ TCOPHUH OTHOCUTCIIbBHOCTU

68

Pesepnbrii ypok. KBantoBas ¢usuka.
DJIEeMEHTHI aCTPOHOMUU U aCTPO(PHU3UKH

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68







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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






