ﬂonyKa poBa EKaTele Ha MoanvcaHo LpPOBOMN NOANUCHIO:

AnekcaHpoBHa Rora 3028097 150015 30300
MUHHUCTEPCTBO ITPOCBEIEHUST POCCUIMCKOMN ®EJEPAITNH
Komurer mo o6pasopanuio Canxr-IlerepOypra
Otpen oopasosanusi Kuposckoro paiiona
I'BOY COIII Ne538
PACCMOTPEHO COTJTJACOBAHO VTBEPXJIEHO
MO yuuTeseii eCTECTBEHHEIX —llesarorraecKumM COBETOM Jlupextop
HaYK
-t’N

TanaktronoBa M.B. ITonykaposa E.A. [Toykaposa E.A.
ITpotoxoin Nel ITporoxon Nel3 [puka3 Nell2
ot «31» aBrycta 2026 . oT «31» aBrycta 2026 . ot «31» aBrycra 2026 T.

PABOYAS ITPOI'PAMMA

yaeGroro npeavera «@uzuka. ba3oBpiil ypoBeHb)

ms obyqaromuxcs 10-11 kmaccos

Canxkr-IlerepOypr
2026



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 6a30BOro YpoBHS Ha YpOBHE CpeaHEro ooumiero odpa3zoBaHuUs
pa3paboTaHa Ha OCHOBE IIOJIOKCHMH M TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tporpammel, mpeacTaBieHHbIXx B DPI'OC COO, a Takke ¢ y4€ToM
dbenepasibHON pabodeil MporpaMMbl BOCTIMTAHUS M KOHIICTIIIMM TPENOJaBaHUs y4eOHOTO
npeamera «®Puszuka» B oOpazoBaTenbHBIX — opraHmzammiax —Poccuiickoit  deneparym,
peanu3yonux OCHOBHBIE 00pa30BaTeIbHbBIC IPOIPAMMBI.

Copepxanue mporpaMMbl Mo (hU3HKE HampaBiIeHO Ha (OPMUPOBAHHE ECTECTBEHHO-
Hay4YHOW KapTWHBI Mupa obydaronuxcs 10—11 kimaccoB npu oOydeHun ux (Gu3uKe Ha 0a30BOM
YPOBHE HAa OCHOBE CUCTEMHO-JIEATeNbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM ®I'OC COO k miaaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeaIMEeTHBIM
pe3ynbTrataM OOy4eHHs, a TAaK)K€ YYUTHIBAET HEOOXOAMMOCTh PEaAU3alUU MEXIPEIMETHBIX
cBs3ell (DM3UMKHM C E€CTECTBEHHO-HAyYHBIMH YyYeOHBIMU TMpeaMmeTamMu. B He#l ompenenstorcs
OCHOBHBIC LIENM M3y4eHUS (U3UKU Ha YPOBHE CpeaHero oOIiero oOpazoBaHMs, IUIAHUPYEMbIE
pe3ynabTaThl OCBOCHHMS Kypca (U3UKU: JIMYHOCTHBIC, METalpeIMEeTHbIe, NpeAMEeTHbIe (Ha
0a30BOM ypOBHE).

[Iporpamma mo Gpu3HKe BKIIOYACT:

e [IJITaHUpPYEMbIE PE3yNbTaThl OCBOCHUS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM UHCIIE

IpeIMETHBIE PE3yIbTaThl MO rojlaM O0yUEHUS;

e coiep>kaHue yue6Horo npenMera «Pu3nkay mo rojgaM o0ydeHusl.

dusmka Kak Hayka 0 HanboJsee oOIIMX 3aKOHAX MPUPO/bI, BHICTYIAs B KAUeCTBE Y4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMK 00 OKpY)KarolleM MHpe.
[xombHBIA Kypc (GU3UKH — CHCTEMOOOpA3yIOIMA il €CTeCTBEHHO-HAYYHBIX YyUeOHBIX
MPEIMETOB, MOCKOJIBbKY (PU3NUYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOILIECCOB U SIBICHUHN, U3y4aeMbIX
XUMHUeH, Ouonorueit, gusnueckoir reorpadueit u acrpoHomueil. Mcrnonp3oBaHMe U aKTUBHOE
OpUMEHeHHe (U3MYECKUX 3HAHUN ONpeAessieT XapakTep M pPa3BUTHE Pa3sHOOOpa3HBIX
TEXHOJOTH B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TMOJYYEHHS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOWCTBaMU U pyrux. M3yuenue Gu3nKku BHOCUT OCHOBHOM BKJIaJ B
(opMHpOBaHUE €CTECTBEHHO-HAYUYHOW KapTHHBI MHpa o0yJaromuxcs, B popMupoBaHue yMeHUH
NPUMEHSTHh HAyYHBIH METOJI TIO3HAHUS NP BHIIOJHEHUH UMU y4eOHBIX MCCIIEIOBAHUH.

B ocHOBY Kypca ¢hu3uKH A1 ypOBHS CpeIHEro 001mero oOpa3oBaHUs MMOJIO0XKEH Pl HIICH,
KOTOpBIE MOKHO paccMaTpHUBaTh KaK MPUHLHUIIBI €0 TOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBUY € HEW KypC SIBJISETCS JIOTUYECKU 3aBEPLIEHHBIM, OH
COJCPKUT MaTepuall U3 BCEX pasfesioB (PM3MKH, BKIIOYAET KaK BOMPOCH! KJIACCUYECKOH, TaKk U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HEll MaTepuan Kypca Gpu3uku o0beTuHEH BOKPYT
busndeckux Teopuid. Bemymmm B Kypce sBisieTcss (OpPMHUPOBAHHE TPEACTABICHUM O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus NpeanonaracT UCNOiIb30BaHUE TYMaHUTapHOTO
noTeHuuana Gu3nuecKoil HayKu, OCMBICICHHE CBA3HM Pa3BUTUS (GU3UKH C Pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKMMHU, HDAaBCTBEHHBIMU U HKOJIOTUYECKUMU TpobIeMamMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusuku npenmnonaraer 3HakOMCTBO C ITUPOKUM
KPYT'OM TEXHHUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUN U3YUEHHBIX TEOPUI 1 3aKOHOB.

Hoes »osxonocusayuu peanusyercs IOCPEACTBOM BBEICHHS DJIEMEHTOB COJEp)KaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOjIemMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHBI C Pa3BUTHEM



TEXHUKH ¥ TEXHOJIOTUH, a TaKXKe 00CYKIEHHS MPOOIIeM palliOHAIBHOTO MPUPOIOTIONIB30BaHUS U
HKOJIOTUUECKOM Oe30MacHOCTH.

Crep>KHEBBIMH BJIEMEHTAaMHU Kypca (M3MKHM Ha ypOBHE CpeIHEro o0Imero oOpa3oBaHUS
ABJISIIOTCS  pu3ndeckue Teopuu (HOpMHUpOBaHHME MPEACTABICHUN O CTPYKTYpPE IOCTPOCHUS
¢dusndeckoil TeopuH, poiau (YHITAMEHTAIBHBIX 3aKOHOB W TIPUHIIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOJE, IPaHUIAX MPUMEHUMOCTH TEOPHM, Ui ONMUCAHHS E€CTECTBEHHO-
HAYYHBIX SIBJICHUU U MPOLIECCOB).

CHUCTEeMHO-IETETFHOCTHBIN MOIX0 B Kypce (DM3UKH PEaTU3yeTcs MPEXIE BCETO 3a CUET
OpraHu3alliK AKCIIEPUMEHTAILHOW NEATEIFHOCTH o0ydvarommxcs. J{ims 6a30Boro ypoBHsI Kypca
(GU3UKH — ATO UCMOJB30BAaHHE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOphIE B Iporpamme Mo (usuke OoObEAWHEHBI B OOLIUI CIHUCOK
YYCHHUYECKUX TMPAKTHYECKUX padoT. BriaeneHne B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
NPOBOIUMBIX JIJISi KOHTPOJSI M OILIEHKH, OCYIIECTBIIICTCS y4YacTHUKaMH 00pa30BaTEIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAHMPOBAHMS U OcHameHus kabuHera gusuku. [Ipu sTom
o0ecrieuynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHUCA YMEHUSMHU IPOBOJAUTH KOCBEHHBIC H3MEpPEHHS,
UCCIIC/IOBAaHHUS 3aBUCHUMOCTEH (PU3UYECKUX BEJIMYMH W TIOCTAHOBKY OIIBITOB IO TPOBEpPKE
NPEIO’KEHHBIX THITOTE3.

Bonbmioe BHUMaHNE yaeNseTcsl pelIeHUI0 Pacu€THBIX M KaueCTBEHHBIX 3aj1ad. [Ipu sTom
JUIsL pacu€THBIX 33/1a4 MPUOPUTETOM SIBIISIIOTCS 33/1a4M C SIBHO 3a/laHHON (PU3MUECKON MOJETIBIO,
TIO3BOJISIONINE TPUMEHSTh HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasJena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS M3 Pa3HBIX pa3ne’ioB. /i KaueCTBEHHBIX 3a/1a4 TPUOPHUTETOM
SBIIIIOTCS 3a/laHUsi Ha OOBSCHEHHWE TMPOTEKAaHUs (PU3NYECKHX SIBICHHH U MPOIECCOB B
OKpY’Kalollel >KU3HHU, TpeOylomme BbIOOpa (HU3MUECKOM MOJENU Ui CUTYallMd HpPaKTUKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ TpeboBaHusmu DPI'OC COO Kk MaTepuasbHO-TEXHUUYECKOMY
oOecrieyeHnI0 y4eOHOTo Tmporecca 0a30BbI ypOBEHb Kypca (DM3MKH Ha YpOBHE CpPEIHETro
o0rmiero oOpa3oBaHUs JTOMKEH M3y4daTbCs B YCIOBHAX MPEAMETHOro KaOMHeTa (M3MKU WM B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOWMHETa MPEJIMETOB €CTeCTBEHHO-HAYYHOTO IUKJa. B xabunete
(bU3UKY TOJDKHO OBITH HE00X0aMMOe JabopaTopHOE 000PYAOBAHUE TSI BHITOTHEHUS YKA3aHHBIX
B IporpamMme 1O (HU3UKE YUYEHHYECKUX NPAKTUUYECKUX pPadOT M JIEMOHCTPALMOHHOE
obopymoBaHue.

JleMoHCTpanimoHHOE 00OpynoBaHHe (OPMHUPYETCS B COOTBETCTBUM C IPHHIUIIOM
MUHHMAJIBHON JOCTATOYHOCTH W O0ECHEUNBACT MOCTAHOBKY IEPEUYMCIICHHBIX B MPOrpaMMe 10
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JJs1 HMCCIEJOBAHUS HW3y4aeMbIX SIBICHUH U TIPOLIECCOB,
HMIUPHUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlabopaTopHoe 00OpymOBaHHE IS YYCHHYECKHX MpaKTUYECKHX paboT (opmupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOecreuuBaeTcs B pacu€re OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. Temarnyeckue KOMIUIEKTHI JIaOOpaTOpHOTO O00OpYIOBaHMUSA JIOJKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUHM AHAJOTOBBIX U LU(POBBIX MPUOOPOB, a TaKxKe
KOMITHIOTEPHBIX U3MEPUTEIILHBIX CHCTEM B BUJIE U(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIEISIMU U3y4deHUs (PU3UKH B 00111eM 00pa30BaHHUH SBJISIOTCS:

e hopMuUpOBaHWE WHTEpeca M CTPEMJICHHS OOYYalONIMXCS K HAaydYHOMY H3YYCHHUIO

NPUPOJIBI, PA3BUTHE UX WHTEIUICKTYAJIbHBIX U TBOPUECKUX CITOCOOHOCTEH;
®pa3BUTHE TIPEACTABICHUH O HAyYHOM METOAE TO3HaHUS © (HOpMHUpOBaHHE
UCCIIEIOBATEIHLCKOTO OTHOIICHHS K OKPY)KAIOIINM SIBIICHHSIM;



¢ hopMupOBaHHE HAyYHOI'O MHPOBO33PEHMS KaK pPe3ysbTaTa M3y4YeHHsS OCHOB CTPOCHHUS
MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e popmupoBaHUEe yMEHUN OOBSCHATDH SIBICHUS C UCIOJIB30BAaHUEM (U3NYECKUX 3HAHUI U
HAyYHBIX J0Ka3aTEIbCTB;

e popmupoBaHUEe MpPEICTaBICHUNA O poid (PU3MKHK U Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHne 3TUX Lenel oOecreurBaeTcss pelIeHHEeM CIEAYIOUIMX 3agad B Ipolecce

U3Yy4eHUs Kypca (GU3UKU Ha YPOBHE CpEIHEro 00IIero o0pa3oBaHuUs:

® [IPUOOPETEHNE CUCTEMbI 3HAHUH 00 OOmMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsX, BKIIOYAsi MEXaHUKY, MOJIEKYISAPHYIO PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(DU3UKH;

e popmupoBaHHME YMEHUN TNPUMEHATh TEOPETHUYECKHE 3HAHUS Uil  OOBSICHEHMS
busznyecKkux SBJICHUM B TNPUPOJE U JUIA TNPUHATHS NPAKTHUECKUX pEIICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHE CIIOCOOOB pPEIICHUs Pa3IMUHbIX 33/1a4 C SBHO 33aJJaHHON (hU3HYECKON MOJIENbIO,
3a1a4, TI0/Pa3yMEBAIOUIMX CaMOCTOSITEIbHOE CO3JaHue (PU3MUEcCKOW MOAemH,
aJICKBATHOM YCIIOBUSIM 3a]1a4H;

® [[OHUMaHHE (U3UUYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX YCTPOWCTB HU
TEXHOJOTMYECKHUX MPOIECCOB, UX BIUSHUSA HA OKPYKAIOILIYIO CPELY;

® OBJIAZICHUE METOAAMU CaMOCTOSTEIbHOTO IUIAHUPOBAHHUS M TPOBEACHHUS (PHU3UUECKUX
SKCIIEPUMEHTOB, aHalIM3a M  MHTEpHpeTauud  MHPOpMAIUH,  ONpEleICHUS
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3yIbTaTa;

® CO3JJaHUE YCJIIOBUH JIsI Pa3BUTHS YMEHUH MPOEKTHO-UCCIEI0BATEIBCKON, TBOPUYECKOM
NEeSITeIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI ypOBEHb) Ha YpOBHE CpPEAHEr0 O0ILEro oOpa3zoBaHUs
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
yaca B HEJIEINIO).

[Ipenmaraemelii B mporpaMMme 1o (pu3uKe nmepeueHb Ja00PaTOPHBIX M MPAKTHIECKUX PaboT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YUYUTENb JEJaeT BBHIOOp IMPOBEJCHUs JaOOpaTOPHBIX paboT |
OTIBITOB C YU4&TOM UHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIIUXCSL.



COJEPKAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3uka 1 MeTObI HAYYHOT' O MO3HAHUS
®usuka — Hayka o npupoje. Hayunele Meroasl mo3HaHUs OKpyXkarouero mupa. Pomib
HKCIIEPUMEHTA M TEOPHH B IIPOIIECCEe MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (DU3HKE.
MonenvupoBanue GU3HUECKUX SIBJICHUH M TporieccoB. Haydunsie runore3sl. Ousznveckue
3aKOHBI ¥ TEOpUH. |'paHULIbl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUSI.

Pons m mecto ¢u3uku B (POpMHUpPOBAHWU COBPEMEHHOM HAyYHOW KapTHHBI MHpa, B
MPaKTUYECKOU IeATEIbHOCTH JIFOJICH.

Llemoncmpayuu
AHazorosble ¥ IU(PPOBbIE U3MEPUTENBHBIE TPUOOPHI, KOMITbIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe ABWKEeHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOro ABWKeHus. Cucrema
otcuéta. Tpaekropus.

[Tepemernienue, ckOpocTh (CpeAHsisi CKOPOCTb, MIHOBEHHAsi CKOPOCTh) M YCKOpEHUE
MaTepUaJIbHOM TOUKH, UX MPOEKIIMU HA OCHU CHUCTeMbl KoopAauHaT. CllokKeHUE MepeMenieHul u
CJI0’)KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE IBIDKEHHE. | 'paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U MEPEMEIICHUSI MaTEPUAIbHOM TOUKU OT BPEMEHH.

CBobOonHOe majeHne. Y CKOpeHrne CBOOOIHOTO MaACHHUS.

KpuBonuneliHoe nBwkeHue. J[[BokeHWE MATepUAIbHOM TOUYKM TI0 OKPYKHOCTH C
MOCTOSIHHOM MO MOZYJIO CKOpPOCThIO. YTJIOBasg CKOPOCThb, JUHEWHass CKopocTh. llepmox u
yactoTa oOpamieHus. L[eHTpocTpeMuTeTIbHOE YCKOPEHUE.

TexHudueckue yCTpoMcTBA M MPAKTHUECKOE MPUMEHEHUE: CIUJOMETpP, IBUKEHUE
CHApsIJIOB, LIETIHbIE U pEMEHHbIE TIepeIayu.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WILUTFOCTPAIUS KHHEMAaTHUYECKUX XapaKTEPUCTUK JIBHIKECHHUS.

[IpeobpazoBanue IBUKEHHN ¢ UCTIONB30BAHUEM MPOCTHIX MEXAHHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM ITPOCTPAHCTBE.

Habmionenue nprxeHus Tena, OpoleHHOro Mo YTJIOM K TOPU30HTY U TOPU3OHTAIBHO.

W3mepenne yckopeHus cBOOOIHOTO MaeHHUs.

Hamnpagnenue ckopocTy npu JBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuiu sxcnepumenm, nabopamopmvie pabomul

W3ydeHre HepaBHOMEPHOTO JBUKEHHUSI C LIEIbIO ONPEAETICHISI MTHOBEHHOU CKOPOCTH.

HccrnenoBanne  COOTHOLIEHUS ~ MEXAY  MYTAMH,  TNPOMIEHHBIMH  TeJIOM  3a
MOCJIEIOBATEIbHbIE PpaBHBbIE MPOMEXKYTKM BpPEMEHH TPHU PABHOYCKOPEHHOM JBHXKEHHUHU C
HavyaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenne 1BUKEHUS MIapuKa B BI3KOM KUIKOCTH.
W3ydeHue ABMXEHUS Teja, OpPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[IpuHnun otHocurensHocTH ['ammites. [lepssiii 3akoH HproTona. MHEpnanbHbie CHCTEMBI
OTCU€Ta.



Macca tema. Cwuna. IlpuHuun cynepno3unuu cuid. Bropoit 3akoH HerooToHa st
MaTepHalbHON TOUYKU. Tpernii 3akoH HbI0TOHA [U1s1 MaTEpUANIBHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Bunpl Tpenust (1mokosi, cKoibkeHus, kauenus). Cuia Tperus. Cyxoe TpeHHe.
Cuna TpeHus CKOJBbKEHUs U cuia TpeHus nokos. Koagdumment tpenus. Cuna cOmpoTUBIICHUS
MIpU ABUKEHUH TeJla B )KUJKOCTU WM Ta3e.

[ToctynarensHoe 1 BpaliaTeabHOE ABMKEHHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CuiIbl OTHOCUTENIBHO OcH BpamieHus. Ilnedo cuibl. YcnoBus paBHOBeCHs
TBEPIOTO TEJA.

TexHu4ueckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: TMOIIIMITHUKY, JIBUXKEHUE
VCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne nHepLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIONIUX TEI.

Bropoii 3akon HrroToHa.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(OpMaLiu.

HeBecomocTs. Bec Tena nmpu yCKOpEHHOM MOIbEME U TTAJICHUH.

CpaBHEHHE CUII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecUsl TBEPAOTO Teya. Buibl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, nabopamopmvie pabomul

N3yuenue aBuxeHus: Opycka Mo HaKJIOHHOM TUIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B NPYKUHE U PE3UHOBOM
oOpasiie, oT ux AedopMaIu.

HccnenoBanue yciioBul paBHOBECHS TBEPIOTO T, UMEIOLIETO OCh BPALLICHMUS.

Tema 3. 3akonbl cOXpaneHus 6 MexXaHuke

HNmnynsc MatepraibHOM TOUKHU (Tea), CUCTEMbl MaTepUalbHBIX TOUEK. MIMIyIbC CHIIBI U
M3MEHEHUE UMITyJIbca TeJla. 3aKOH COXPaHEeHUs UMITyJibca. PeakTuBHOE NBUKEHUE.

PaGora cuibl. MOIIIHOCTH CHITBI.

Kunetnueckasi 3Hepruss MaTepuaibHOW TOYKH. Teopema 00 M3MEHEHHH KUHETUYECKON
SHEPIHH.

[orennmaneHas sueprus. [loreHuansHas sHeprust ynpyro 1e(opMHPOBAHHOM MPYKHUHBI.
[MoTennmansHas 2HEPTHsl TEIa BOIM3U TOBEPXHOCTH 3EMITH.

[ToreHunanbHble M HEMOTEHIMANbHbIE CUJbl. CBsI3b paOOTHl HEMOTEHIMAIBHBIX CHI C
U3MEHEHUEM MEXaHUYECKOM IHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHMUS.

TexHudeckue yCTpOMCTBA M INPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KONEP, IPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexon moTeHIMATBHON YHEPTHH B KHHETUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol



N3yuenne aOCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO JIBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

UccnenoBanue cBs3u pabOThl CHIBI C M3MEHEHHEM MEXAHMYECKON HSHEPruM Tena Ha
pUMepe PacTSKEHHs] pe3UHOBOT'O HKI'yTa.

Pa3nes 3. MoJsiekyasipHasi pu3MKa M1 TEPMOIHHAMHUKA

Tema 1. Ocno6bt MONEKYNAPHO-KUHEMUUECKOI meopuu

OcHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmwkenue. [duddys3msa. Xapaktep HIBWKEHHS | B3aUMOJCHCTBHUS YaCTHIL
BemiecTBa. MoJenu CTPOGHUS Ta30B, KUIKOCTEH M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BELIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Mosekyn. KoimdecTBo BelecTsa.
[Tocrosinnast ABorajipo.

TennoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
uacanpHOr0 ra3za. AOCONIOTHas TeMmIepaTypa Kak Mepa CpeaHed KUHETHYeCKOW SHepruu
TEIJIOBOro JBWKeHWs dactul raza. lllkama temnepatyp KeneBuna. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeiipona. 3akon [lanproHa. M3omponecchl B UACaIbHOM Ta3e C
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHne U30MPOLECCOB: U30TEpMa,
u30Xx0pa, u3obapa.

TexHuyeckue ycTpoHCcTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIONIME IUCKPETHOE CTPOCHME BemecTBa, Qororpaduu  MOJIEKYI
OPraHUYECKUX COCIUHEHUM.

OmnbrTel 110 AUGGY3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKECHHUS.

Mogens onbita HITepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOCHCTBUS.

Mogenb, UIIIOCTpUpYIOLIas IPUPOJTY IaBJICHUS ra3a Ha CTEHKU COCY/a.

OnBITHL, WUTFOCTPUPYIOLME YPABHEHUE COCTOSHUS HI€AJbHOTO r'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

Onpenenenre Macchl BO3/yXa B KIIACCHOW KOMHATe€ HAa OCHOBE HM3MEpEHHH 00BEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATypbl BO3/lyXa B HEil.

HccenenoBanue 3aBUCUMOCTH MEKly TApaMETPaMU COCTOSIHUS Pa3peKEHHOT0 rasa.

Tema 2. Ocnoebl mepmoounamuku

TepmoauHamuueckass cucTteMa. BHYTpeHHsSS 3HEprus TEPMOAMHAMUYECKOM CHCTEMBI U
crocoObl e€ u3MeHenus. KomuuecTBo TemioTsl U pabora. BHyTpeHH:s HEprusi 0JJHOATOMHOTO
UJeanbHOro ra3a. Buasl Ternnonepenayun: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JTyUCHHE. Y IeTIbHas
TEMJI0EMKOCTh BelecTBa. KoanyecTBo TemIOThI pyU TEIIonepeaaye.

[lonartue 06 anmabatHOM mpouecce. [lepBblii 3akoH TepMoauHaMuku. [IpuMeHenue
MEPBOTr0 3aKOHA TEPMOJMHAMHUKH K M3omporeccam. I padudeckas nHTeprperanus paboTsl rasa.

Bropoii 3akoH TepmonuHaMuku. HeoOpaTUMOCTh TIPOIIeCcCOB B IPUPO/IE.

Tennossie MamuHbl. [I[pUHIHABL JEHCTBUS TEIIOBBIX MauH. [IpeoOpa3zoBanus SHEPTUM B
TeIUIOBbIX MammrHax. KoadduimeHT none3Horo aeicTBus TerioBod MmamuHbl. [{ukn Kapao u
ero Ko3((UIMEHT MOJE3HOT0 AEHCTBHS. DKOJIOTUYECKUE TPOOIeMbI TeIIOHEPT €THKH.

TexHu4eckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUWE: JBUIaTellb BHYTPEHHETO
Cropanus, ObITOBOM XOJOJMIBHUK, KOHTUIIMOHED.



Jlemoncmpayuu

W3meneHne BHYTpEHHEW SHEpruM Tela NMPH COBEPLICHUHM pabOThI: BBUIET NMPOOKU W3
OYTBUIKM TOJl JEHCTBHEM C)KaTOrO BO3/yXa, HarpeBaHue 3(upa B JATYHHOH TpyOKe MyTéMm
TpeHus (BUICOAEMOHCTPAIINSA).

M3MeHeHne BHYTpEeHHEH dHEpruM (TeMIIepaTypsl) Teja pH TeIuIonepeiaye.

OnbIT 0 anmuabaTHOMY PACHIMPEHHIO BO3TyXa (OIBIT C BO3LYIIHBIM OTHUBOM).

Mopenu napoBoi TypOHHBI, TBUTATEIsl BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO ABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3Mmepenne yaenbHOM TeMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. azoevie nepexoonvt

[TapooOpazoBanne u KoHaeHcanus. Mcmapenue U kumeHue. AOcCOmOTHas U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayxa. HaceleHHbIi map. Y aenpHas TemioTa napooopa3oBaHHUs.
3aBHMCHUMOCTb TEMIIEPATyPhl KUIICHHS OT 1aBJICHMUS.

Tsépnoe Teno. Kpucrannumueckue n amopHbie Tena. AHU30TPOIUS CBOMCTB KPUCTAIIIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuanbl. IlnaBneHue m kpucramusauus. Y IenbHas
TeruioTa riasieHus. Cyonumarus.

YpaBHEHHE TEIUIOBOTO OaslaHca.

TexHuueckue ycTpoWCTBa M IPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M IICUXPOMETD,
KaJIOpDUMETpP, TEXHOJOTMU IIOJIYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIE
HaHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npu noHM>XKEHHOM J1aBICHHUM.

Crioco0Ob!I U3MEpPEHHs BIAKHOCTH.

HaOnroneHue HarpeBaHus U IUIaBICHUS KPUCTANINYECKOTO BELIECTBA.

JleMOHCTpauysi KpUCTaJLIOB.

Yuenuueckuu sxcnepumenm, rabopamoprule pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Pa3znea 4. diekTpoauHaMHUKA

Tema 1. Inexmpocmamuxa

OnekTpu3zanusi Tell. ONeKTpUYecKuid 3apsa. JlBa BuJa 3IIEKTPUYECKUX 3apsi/iOB.
[IpoBOIHUKY, TUBIIEKTPUKH U ITOJTYIIPOBOJAHUKH. 3AKOH COXPAHEHUS AIEKTPUUECKOTr0 3apsaa.

B3aumoneiicteue 3apsigoB.  3akoH Kymona. ToueuyHbld  3JIEKTpUYECKHH  3apsl.
Onexkrpuueckoe nose. HanpsokéHHocTh 3nekTpuueckoro nossd. [lpuHuun cyneprno3unuu
NIEKTPUYECKUX MOJIeH. JINHUY HANPSKEHHOCTU MIEKTPUYECKOTO MOJIS.

PaGora cunm omekrpoctatmdeckoro mois. [loreHnman. Pa3HOCT,  MOTEHIMAIOB.
[IpOoBOIHUKY M AUBJIEKTPUKH B AJIEKTPOCTATUYECKOM TTouie. JluanekTprudeckass IpOHUIIAEMOCTb.

OnektpoéMkocTb. Konaencarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEprus
3apsKEHHOTO KOHJEHCATOoPa.

TexHU4eckne yCTpOCTBA M MPAKTHUECKOE IMPUMEHEHHE: 3JIEKTPOCKOMN, 3JIEKTPOMETP,
AIEKTpOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHIAEHCATOP, KOMUPOBAJIBHBIN
anmnapar, CTpyMHBIN IPUHTED.

Llemoncmpayuu

YCTpolcTBO M MPUHIUIT IEUCTBUA SJIEKTPOMETpA.

B3auMopeiicTBuEe HadIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEN.

[IpoBOAHMKY B 3EKTPOCTATUUECKOM IOJIE.

DNEeKTpOCTATUUECKAs 3allUTA.

JIMPNeKTpUKHY B 3JIEKTPOCTATHYECKOM IOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIONAAW IUIACTHH,
pacCTOSTHUS MEXKy HUMH U TUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenne 31eKTpOoEMKOCTH KOHJIEHCATOPA.

Tema 2. [locmoannbwiit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DNEKTPUYECKUI TOK. Y CIOBUS CYHIECTBOBAHMS 3JEKTPUUYECKOTO TOKA. MICTOUHMKHU TOKA.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa Jy1st ydacTka 1enu.

DIIEeKTpUYECKOe COMPOTHUBIICHUE. VY nenbHoe CONPOTHUBIICHUE BEIECTBA.
[TocnenoBarensHOE, NapallieabHOE, CMEIIAHHOE COCIMHEHHUE MPOBOAHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIenia. MOImHOCTB AJIEKTPUUECKOTO TOKA.

DIEKTPOABMKYILAs CUJIA U BHYTPEHHEE CONIPOTHUBIICHHE UCTOYHHUKA TOKA. 3aKOH OMa Ju1s
NOJTHOM (3aMKHYTOH) 3seKTpuueckoil nenu. Koporkoe 3ambIkaHue.

DJNEKTpOHHAs MPOBOJAUMOCTb TBEPIBIX METAJUIOB. 3aBUCUMOCTb CONIPOTUBIICHUS] METAIIJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[MonmynpoBonuuku. CoOCTBEHHass W MPUMECHAs TMPOBOJUMOCTh TOJTYIPOBOIHHKOB.
CgoiictBa p—n-nepexoza. [loxynpoBogHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUH TOK B PACTBOpAaX M paciulaBaxX »3JEKTPOJIUTOB. OIJIEKTPOJIUTHYECKAS
JIccolManus. IIEKTPOIU3.

DneKTpUYecKuil TOK B razax. CaMoCTOSTEIbHBIN U HECAMOCTOSTENBHBIN pa3psia. MoHus.
[Lnazma.

TexHu4eckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: AaMIEPMETpP, BOJIBTMETP,
peocTaT, HCTOYHHMKM TOKa, DJEKTPOHArpeBareibHble MPUOOPHI, AIIEKTPOOCBETUTEIbHbBIE
npuOOpbI, TEPMOMETP COMPOTUBICHHS, BAKYYMHBIH THOJN, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYIIPOBOJTHUKOBBIM TNOJ1, TaIbBaHUKA.

Jlemoncmpayuu

W3mepenrie cuiibl TOKa U HAPSHKEHMUS.

3aBUCUMOCTh CONPOTUBIICHUS] LWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, ILJIOIIAIN
MOTNIEPEYHOI0 CEYEHUsI U MaTepHaa.

CMenaHHoe CoOeIMHEHUE TIPOBOJHUKOB.

[Ipsamoe m3MepeHue 3IEKTPOIBMKYIIEH cuibl. KOpoTkoe 3aMbIKaHHE TrajbBaHUYECKOTO
3JIEeMEHTa U OLIEHKA BHYTPEHHETO COMPOTUBJICHUSI.

3aBUCUMOCTD COTIPOTUBIICHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 3IEKTPOIUTOB.

NckpoBoii pa3psan U NpOBOJUMOCTb BO3/1yXa.

OaHOCTOPOHHSISL TPOBOJIUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHnne cMEmaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenre  2IEKTPOABMXKYLIEH CWIBI HMCTOYHMKA TOKA W €r0  BHYTPEHHETO
CONPOTHUBJICHUS.



HaGmronenue amekTponunsa.

Me:xnpeamerHblie CBA3H

Wzydenne kypca ¢usuku 0azoBoro ypoBHsS B 10 Kimacce ocCyIIeCTBIISETCS C y4&TOM
COJIEpKaTENbHBIX MEXIIPEJIMETHBIX CBA3€Hl C KypcaMH MaTeMaTuKH, OWOJIOTHH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnsie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOAOB HAYyYHOTO TTO3HAHMS:
SIBJICHWE, Hay4yHbI (akT, Tumore3a, ¢u3ndeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJeHUE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHUE CHUCTEMbl ypaBHEHWH, JHMHEWHas QyHKIUA, Tmapadoa,
runepooia, ux rpaduKu ¥ CBOHCTBA, TPUTOHOMETpUYECKHE (PYHKIIMH: CUHYC, KOCHHYC, TAaHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbI M HMX NPOCKIMH Ha OCH
KOOpMHAT, CII0KEHHE BEKTOPOB.

buonoeus: mexannueckoe NBIKEHHE B KUBOHW mpupoje, nuddysus, ocMoc, TermtooOMeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIAauM, TEIJIOBOE PAaBHOBECHUE), IIEKTPHUCCKUE SIBICHUS B
JKUBOM IPUPOJIE.

Xumus: NACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb BEIIEeCTBa,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TeJ, JKUAKOCTEW U Ta30B, 3JEKTPUUYECKUE
CBOWCTBA METAJIJIOB, JICKTPOJIUTHYECKAs AUCCOLHUAIIMS, TaJIbBAaHHUKA.

TI'eoepaghus: BaxxHOCTH BO3TyXa, BETPbI, OapoMeTp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHNe JBHKEHUHN C HCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TMOJIIUIHUKY, HCIIOJb30BAaHME 3aKOHA COXPAaHEHHUs HMITyJIbca B TEXHUKE (pakeTa,
BOJOMET M JIpyrue), JBUTATENIb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOU
XOJIOUIBHHUK, KOHAUIIMOHED, TEXHOJIOTUHU TOJIYYEHHUS] COBPEMEHHBIX MaTepHajoB, B TOM YHCIeE
HAaHOMATEepHalloB, ¥  HAHOTEXHOJOTHH,  DJEKTPOCTaTHYecKas  3alluTa,  3a3eMJICHHE
ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEp, dBJIEKTpOHArpeBaTelbHbIE MPHOOPEI,
3JIEKTPOOCBETUTENbHBIC TPUOOPHI, TaJIbBAaHHKA.

11 KIIACC
Pa3znea 4. diekTpoauHaMHuKa

Tema 3. Maznummnoe none. I1eKmMpoOMaAzZHUMHAA UHOYKUUA

[TocrosHblE MarHuThl. B3auMopnelcTBUE NOCTOSHHBIX MAarHUTOB. MAarHMTHOE MoOJIE.
Bekrop marauTHOM MHAYKIUK. [IpMHIMEI Cyneprno3uuu MarHUTHBIX 1oJeH. JIMHMY MarHUTHOU
nHAyKIMU. KapTrHa TMHUI MarHUTHOM MHIYKIIUHU OS] IOCTOSIHHBIX MarHUTOB.

MarauTtHoe 1oJie MpOBOAHMKA C TOKOM. KapThHa JMHMA MHAYKIIMUA MarHUTHOTO IOJIS
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJIBIEBOI'O MPOBOAHHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzauMmozeiicTBre NPpOBOJHUKOB C TOKOM.

Cuna Ammepa, €€ MOJlyJIb U HalpaBJICHUE.

Cuna JlopeHuma, e€ Moaynb W HampaBlieHHE. J[BWKEHHE 3apsyKEHHOW 4YacTHUIbl B
OJTHOPOJHOM MarHuTHOM mose. Pabora cunet Jlopenna.

SIBneHue DIEKTPOMAarHUTHOM MHAYKIMHU. [IOTOK BEKTOpa MarHUTHOM MHIYKLHH.
DIIEKTPOABMKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHaykiuu dapases.

BuxpeBoe syekTpuueckoe Moje. IJIEKTPOABMXKYLIas Cujla WHAYKUUU B IPOBOJHHKE,
JBUKYLIEMCS IOCTYNATEIbHO B OTHOPOJHOM MarHMUTHOM IOJI€.

IIpaBuno JleHna.

NHOyKTUBHOCTD. fIBI€HME CAMOMHIYKIIMH. DJIEKTPOABHKYIIAS CUIIA CAMOUHTYKLIAH.

OHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.



DJIEKTPOMArHuTHOE MOoJIe.

TexHu4yeckue yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: TMOCTOSIHHbIE MAarHHThI,
AJNIEKTPOMArHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIIU 3I€MEHTAPHBIX YACTUII, MHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT OpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM MOJIEM.

JIuHUY MHIYKIMYA MarHUTHOTO TOJIA.

B3anmoneiicTBre A1ByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[erictBre cuiel JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHue 2IEKTPOMArHUTHOM MHIYKIUU.

[IpaBuiio Jlenua.

3aBUCUMOCTD JJICKTPOABMKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHsS MarHUTHOTO
MOTOKa.

SIBrieHME CAaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3yueHne MarHuTHOTO MOJISl KATYIIKHA ¢ TOKOM.

UccnenoBanue AeiCcTBUS MOCTOSIHHOTO MAarHUTa Ha PaMKY C TOKOM.

UccnenoBanue siBEHUS 3JIEKTPOMArHUTHOW UHTYKIIUH.

Pasnen 5. KosieOanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLE KONEOAHUS

KonebarenpHast cucrema. CBOOOIHBIE MEXaHUYECKHE KolieOaHus. [ apMoHWYECKHe
koneOanus. Ilepuwon, wacrora, ammmtyga W ¢asza konebanwit. [Ipy>KMHHBIA MasSTHUK.
MareMaTnueckuii MasTHHK. YpaBHCHHE TapMOHHYECKUX KoyieOanuii. [IpeBpamienue >Hepruu
IIPU TAPMOHUYECKHUX KOJICOAHUSIX.

KoneGarenbupiit koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HICATHLHOM
KOoeOaTeIbHOM KOHType. AHAJIOTUS MEXIy MEXaHUYECKUMU H  JIEKTPOMATHUTHBIMU
koneOanusimMu. @opmyna ToMmcoHa. 3aKOH COXpaHEHHS SHEPTHH B HICATBHOM KOJEOATEIHHOM
KOHTYpE.

[IpencraBnenre o 3aTyxarommx KoyieOaHHUsIX. BrIHYKICHHBIE MEXaHUYECKHE KOJIeOaHUs.
Pe3onanc. BeiHyXIeHHBIE 3JIEKTpOMarHUTHBIE KOJIeOaHMS.

[Tepemennbiii Tok. CMHycOMAQIBHBIN NEPEMEHHBIM TOK. MOIIIHOCTh MEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKECHHUS.

Tpancdopmarop. [IpousBoactBo, mepegaya U MOTpPeOICHUE SICKTPUUYECKON SHEPrHH.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE AUEeKTpodHepruu. KynbpTypa ucnoiab30BaHus
3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHUuecKkrue YCTpPOMCTBA M NPAKTHYECKOE MPUMEHEHHUE: DIIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUU AJIEKTpoIepeaay.

Llemoncmpayuu

HccnenoBanue mapaMeTpoB KojieOaTeIbHOW CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYeCKUI
MasITHHK).

Habmronenue 3aTyxaromux KoieoaHui.

HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Ha6mronenue pe3onanca.

CB0oOOHBIC AJIEKTPOMArHUTHBIC KOJICOaHUSI.



OcmuorpaMmbsl — (3aBUCMMOCTH  CHJIBI  TOKAa W HAOpsDKEHUS OT BpPEMEHH) JJid
3IIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onaHc npu mocienoBaTeNbHOM COSAMHEHWH PE3UCTOpa, KaTyUIKW MHAYKTHUBHOCTH M
KOHJIEHCATOopa.

Mopenb TMHUY AIEKTPOIIEpEAAYN.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEpUO/ia MaJIbIX KoJieOaHHii rpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl rpysa.

HccnenoBanue NEPEMEHHOTO TOKa B LENM M3  IOCIEAOBATENIBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyLKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHbvle 60JIHbL

MexaHu4eckue BOJHBI, YCIOBUs pacnpocTpaneHusd. [lepuoa. CkopocTs pacnpocTpaHeHUs
u januHa BonHbL. [lomepeunble W mpononbHble BOJHBL. MHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJHBI. YCJIOBHUS M3JIy4EHUs SJIEKTPOMArHUTHBIX BOJH. B3aumuas
opueHtanus BekTopoB E, B, V B asnekTpomarHutHoOi BoJsiHEe. CBOWMCTBa 3JE€KTPOMArHUTHBIX
BOJIH: OTpaXXCHHE, IMpesioMJIeHHe, mnoysapu3anms, audpaxmus, uHTepdepeHnus. CKoOpocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[IIxkana 3J€KTPOMarHUTHBIX BOJIH. [IpUMEHEHHE >JIEKTPOMAarHUTHBIX BOJH B TEXHHUKE U
OBITY.

[IpuHUMNIBI paguocBs3u U TeneBuacHus. Paguonokarus.

DNEKTPOMAarHUTHOE 3arps3HEHUE OKPYXKAIOLIEH Cpeabl.

TexHu4eckue ycTpocTBa M IMPAKTUYECKOE NMPUMEHEHHUE: MY3bIKalbHbIE MHCTPYMEHTBHI,
YJIBTPa3BYKOBAasl JIMarHOCTHMKA B TEXHHKE W MEIULMHE, pajap, PaAUONpPUEMHHK, TEIEBU30D,
anTeHHa, tenedon, CBU-meus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoOCTPaHEHNE TOMEPEUHBIX U MPOJ0IbHBIX BOJH.

KoneOG:mromeecs Teno kak UICTOYHUK 3BYKa.

Habmtonenue oTpaxeHus U MPEIOMICHUSI MEXaHUYECKUX BOJIH.

Habmtonenue narepdepeHny u 1udpakiuuu MEXaHMUECKUX BOJH.

3BYKOBOI pe30HAHC.

HaGmrofgenue cBsi3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIATYIOW M YacTOTOH
Kosie0aHui.

WccnenoBanne  CBOWCTB — 3JIEKTPOMAarHUTHBIX — BOJH:  OTpPaKEHHE, MPEJIOMIICHUE,
noJisipu3anus, Judpakiuus, THTepEepeHIns.

Tema 3. Onmuxa

I'eomerprueckas onruka. [IpsMonrHeHOE pacpOCTPaHEHUE CBETA B OJHOPOIHOM Cpene.
JIyd cBera. To4eUHBI UICTOYHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpa)keHUs cBeTa. llocTpoeHme M300pakeHH B ILIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkoHBI MpeNOMJICHHS cBeTa. AOCOMIOTHBIA  ITOKa3aTelsb
npesnomiuenus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbli yroja IOJHOIO BHYTPEHHETO
OTpPaKEHUS.

HMucniepcust cBera. CrioxkHBIN cocTaB Oenoro cBeta. LIBerT.



ColOuparomue W pacceuBamImme JIUH3BL. ToHKass nuH3a. DOKYyCHOE pacCTosHUE |
ONTUYECKas CHjia TOHKOW JMH3BL. [locTpoeHne n300pakeHuit B COOMPAIOIINX U PACCEHBAIOIIUX
nuH3aX. QopMyIia TOHKOU JIUH3BL. Y BEJIMYECHHE, 1aBaeMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKOU ONTHKH.

BonnoBass onrtuka. Wurepdepenmus cBeta. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPECHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. Judpaxkmuonnas pemérka. VYciaoBue HAOMIONCHUS TJIaBHBIX
MaKCHMYMOB IIpH MaJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHUYECKHE YCTPOWCTBA W MPAKTUYECKOE MPHUMEHEHHEe: O4YKH, Jyma, (oToammapar,
MPOEKIMOHHBIA amnmapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OINTHKa, AU(PPAKIHOHHAS
peméTKa, MOISAPOU/I.

Llemoncmpayuu

[IpssMonuHeliHOE pacmpocTpaHEHUEe, OTpakeHHEe W mpesiomiieHue cBeta. OnrTuyeckue
IPUOOPHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojiesnb CBETOBOIA.

HccnenoBanue cBOMCTB N300pakeHU B TMH3AX.

Mopnenn MUKpOCKOIIa, TEJIECKOTA.

HaGmronenue natepdepeHIinm ceera.

HaGmronenue audpakuuu cBerta.

HaGmonenue aucnepcun cBera.

[TonydyeHue cnexTpa ¢ HOMOUIbIO IPU3MBI.

[Tomydyenue cekTpa ¢ TOMOIIBIO TUPPAKITMOHHON PEIIETKH.

Habmronenue noisipuszaiuu cBera.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokasaresns NpeaoMIICHUS CTEKIIA.

HccnenoBanue CBOMCTB N300paKeHHUM B JIMH3AX.

HaGnronenue aucnepcun cBeTa.

Pa3nes 6. OcHOBBI cielIUAJILHOM TEOPHH OTHOCUTEIbHOCTH
I'panuipl MPUMEHMMOCTH KJIaCCUYECKOM MexaHMKH. [locTynarsl crienuaabHON TEOpHUH
OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTb MOAYJIA CKOPOCTH CBE€Ta B BaKyyMe, IPHHLIHI
OTHOCHUTEJIbHOCTH DWHILITEHHA.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aM€eIJIEHHE BPEMEHU U COKPAILEHUE JAJIUHBI.
OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHILIBI.
CB43b MacChl C SHEPTUEN U UMITYJILCOM PEISITUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.

Pa3nen 7. KBantoBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [lranka cBs3u 3HEPruM POTOHA C €r0 YACTOTOW. DHEPTHsl U UMITYIIHC
dboToHa.
OtkpeiTue u uccnegoBanue ¢orodpdexra. Ombiter A. I'. CronmeroBa. 3aKOHBI
doroapdexra. YpaBHenue DitHmTeitna aius porosdpdexra. «Kpacnas rpanunay porodddexra.
Hasneaue cBeta. OnbiTel [1. H. JIeGenena.
XUMHAYECKOE IEUCTBUE CBETA.



TexHuyeckue YCTpONCTBA M MpPaKTUUYECKOE MpUMEHEHHUe: (OTO3IEMEHT, (POTONATUUK,
CoJTHEYHast OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®dotor(PeKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTHHOM.
HccnenoBanue 3akoHOB BHeMIHETO GoTodddexra.
Cseroauos.

Conneunas 6artapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnwiTel Pesepdopaa mo paccesnuto o -yactur. [lmanerapHas
mozens atoMa. Iloctynarel bopa. U3nyuenue u norsiomieHne (GOTOHOB MpPU MEPEXO]e aToma ¢
OJIHOTO YpOBHS BSHepruum Ha apyro. Buasl cnektpoB. CHEKTp YpOBHEW 3HEpPrMM aToMa
BOZOpPOJA.

BosHoBbIe cBoiicTBa yacTull. Bomuel ge bpoitns. KopnyckynspHO-BOITHOBOW Tyaan3M.

CrioHTaHHOE U BBIHYKJEHHOE U3JyUEHHE.

TexHudeckue yCTpOMCTBA UM IIPAKTUYECKOE IPUMEHEHUE: CHEKTPAIbHBIA aHaJINU3
(ciekTpocKoM), Ja3ep, KBAHTOBBI KOMITHIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Omnpenenenne JUIMHBI BOJIHBI J1a3epa.

HaGnronenue nuHEHYaThIX CIICKTPOB U3yYCHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

Habmtonenue nHeiiuaToro crnekrpa.

Tema 3. Amomnoe a0po

OKCIIEPUMEHThI,  JTOKa3bIBAKOLINE CJIO)KHOCTh CTPOEHHs  sjpa. OTtkpbITHE
panunoaktuBHOCTH. OnbITH Pe3epdopaa mo onpeneneHnio cocraBa painoakKTUBHOTO U3ITY4YEHUS.
CsoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paquoakTHBHOCTH Ha KUBBIE OPTaHU3MEI.

OtkpeiTHE TIpoTOHAa W HeWTpoHa. Hykmonuas mogmens siapa [eiizenOepra—lBaneHko.
3apsn sapa. MaccoBoe uunciio siapa. M3otornsbl.

Anbda-pacnaa. DIEKTPOHHBI M MO3UTPOHHBIN OeTa-pacmaa. ['amma-u3nydenue. 3akoH
PaAMoOaKTUBHOIO pacnaja.

DHeprus CBSI3u HYKJIOHOB B sijipe. SnepHbie cuibl. JledexT maccsr sipa.

Snepubie peakuuu. JleneHue u CUHTES Sep.

Snepubiii peaktop. Tepmosnepusiii cuHte3. I[Ipobmembl M TNEpCHEKTUBBI  SACPHOM
DHEPreTUKHU. DKOJIOTMUECKUE aCIEKThI IEPHON SHEPTETUKH.

DnemMeHTapHbIe YacTUlbl. OTKPBITHUE TO3UTPOHA.

Mertonbl HaOMIOCHNUS U PETUCTPALIIH SJIEMEHTApHBIX YacTHUII.

@dyHnaMeHTaIbHbIE B3auMOoAeHcTBUS. EqMHCTBO (hr3ndeckoil KapTHHBI MHpa.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: JO3UMETp, KaMepa BuiibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

Cu€T4rK MOHU3HUPYIOIIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (GoTorpadusim).



Pa3zgea 8. DiieMeHTHI ACTPOHOMMHU M ACTPOPUIUKH

Oranbel pa3BuTusg acTpoHoMuu. llpuxiiagHoe UM MHMpOBO33pPEHUECKOE 3HAYEHHUE
ACTPOHOMMH.

Bun 38é€3nH0r0 Heba. Co3Be3nus, spKue 3BE3/1bl, JIaHETHI, X BUAUMOE JBHKEHUE.

ConHeyHas cuctema.

Connue. Conneunast akTuBHOCTh. Mcrounwk sHeprun ConHua W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKHU. JluarpaMma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY». 3BE3MbI
[JIABHOM MOCIEAOBATENIBHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIs 3BE3J TJIaBHOM
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoOBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXACHNH U 3Boatoly CoslHIA U 3BE31. DTambl XKU3HU 3BE3L.

Mineunsiii [Tyts — Hamia ["'anaktuka. [lonoxenue u npmxenne Connua B ['anaktuke. Tumbl
rajnakTuk. Paguoranaktuku v kBasapbl. YEpHBIE ObIPHI B SAPAX TAIAKTHK.

Bcenennas. Pacmpenue Bcenennoit. 3akon Xa06ma. PaszOeranume ramaktuk. Teopus
bonbmioro B3peiBa. PeukToBOE U3IydeHHE.

MacmrabHast cTpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmtonenus: HeBOOPYKEHHBIM TJIa30M C MCIIOJIB30BAHHEM KOMIIBIOTEPHBIX MPUIIOKCHUN
JUISL OTIPEJICIICHUS! MTOJIOKEHHSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noiaymapus u spKue 3BE3/bI.

Ha6mronenus B Teneckon JIynsl, mianer, Mieanoro [TyTu.

Oo6o0maromnee noBTOpeHNE

Ponp ¢u3uku w acTpoHOMHHM B JKOHOMHYECKOW, TEXHOJIOTMYECKOH, COLMATBHOW U
ITHYECKON cdepax [eATeIbHOCTH 4YelIOBeKa, pojb M MecTo (U3UKH M acTPOHOMHH B
COBPEMEHHON Hay4YHOW KapTHHE MHUpA, pPOJIb (QPU3NUecKod Teopud B GHOPMHUPOBAHUU
npecTaBiIeHuit 0 pru3nyeckoi KapTUHE MHpa, MECTO (PU3NUECKOI KapTUHBI MUpa B OOLIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NPEACTABIECHUIN O IPUPOJIE.

MesxknpeaMeTHbIe CBS3H

N3yuenne kypca ¢uzukm 0a3oBOro ypoBHs B 11 Kimacce oCymecTBIseTcs ¢ y4ETOM
COJICP)KATEIBHBIX MEXKIIPEJAMETHBIX CBS3€H C KypcaMH MaTeMaTUKH, OWOJIOTHH, XWMHH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnovle nowsimusi, CBS3aHHbIE C W3YYEHHMEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHHE, Hay4yHBI (akT, Tumnmore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HaAOIIOJCHHE,
AKCIEPUMEHT, MOJIEIMPOBAHHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLHU: CHHYC,
KOCHHYC, TAHIE€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPbI M HX
MPOEKIIMH Ha OCH KOOPAMHAT, CIOKEHHWE BEKTOPOB, MPOU3BOJHBIE DJIEMEHTAPHBIX (PYHKIIMIA,
NPU3HAKY OJ00MS TPEYTOJIbHUKOB, OTpeeTICHNE TUTOMIAAN TUIOCKUX GUTyp 1 00BbEMa Tell.

buonoeusn: »nextpuyeckue SBICHUS B JKUBOM mNpupoae, KojebaTelbHbIe IBUKCHUS B
JKUBOW TPUPOJE, ONTHUYECKHUE SIBJICHUSA B JKUBOW NPUPOAE, ACHCTBUE paguallid Ha >KUBBIC
OpTaHU3MBI.

Xumusi: CTpoeHHME aTOMOB W MOJIEKYJ, KPHUCTAIIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUTMYECKON PEIIETKY, CIIEKTPAJILHBINA aHAJIH3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3€MITH, 3aJIEKH MAarHUTHBIX Py, (PoToCchEMKA 3eMHOI
MOBEPXHOCTH, IPEICKA3AHNUE 3EMIIETPSCEHHI.



Texnonozusn: NTUHUM DIIEKTPOIIEPENay, TEHEPATOP NEPEMEHHOIO TOKA, 3JIEKTPOJBUTraTElb,
UHIYKIIMOHHAs TeYb, pajxap, pajuoNpUEMHHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBU-meus,
NPOEKIIMOHHBIN anmapar, BOJOKOHHAsI ONITUKA, COJIHEUHAst OaTapesl.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne ydebHoro mpeamera «®du3nMka» Ha YpPOBHE CPEIHEro OOIIero oOpa3oBaHUS
(6a30BBII  ypOBEHB) NIOJDKHO  OOECIEYUTh  JOCTHKEHHE  CJICAYIOIIMX  JIMYHOCTHBIX,
MCTAIIPCAMCTHBIX U MTPECAMCETHBIX 06pa3OBaTeHLHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3yJabTaThl OCBOCHHUSA yueOHOro mpeamera «Pu3MKa» TOJKHBI OTpa)karb
TOTOBHOCTb M CIIOCOOHOCTb OOYYAaIOLINXCS PYKOBOJCTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
NO3UIMEN JMYHOCTH, CHUCTEMON ILIEHHOCTHBIX OpHUEHTAlMi, ITO3UTUBHBIX BHYTPEHHHX
yOeXJAeHHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOTO  0OIIecTBa,
paciMpeHe >KU3HEHHOTO OIbITa M OMbITa JESTEIbHOCTH B MPOIECCE pealn3allliii OCHOBHBIX
HaIpaBJIEHUI BOCIIUTATENBHOMN 1€ATEIHOCTH, B TOM YHUCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MMO3UIMU  OOydYaromierocss Kak akTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOT0 OOIIECTBA;

NPUHATHE TPAAULIMOHHBIX OOIIEUEIOBEUYECKUX T'YMAHHCTHUYECKUX U JIEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESATEIBHOCTh B MHTEpEcax TIpakJIaHCKOTro oOlIecTBa,
y4acTBOBAaTh B CAMOYIIPaBIEHUH B 00pa30BaTeIbHON OpraHU3alii;

YMEHHE B3aUMOJCHCTBOBATh C COLMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHHM C UX
GYHKIUSAMEU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOopMUPOBAHHOCTHh POCCUICKON TPAKIAHCKON HICHTUIHOCTH, TATPUOTH3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTH)KEHHMSM POCCHUMCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TIOBE/ICHUS;

CHOCOOHOCTh OIICHMBATh CUTYAlMI0 M MPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B I€ATEILHOCTU YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOTO OYAyLIero;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS :

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢u3uueckoii Hayke;

5) TpyaoBOro BocnuTaHus:

UHTEpEC K pa3iuyHbiM cdepam npodecCHOHATbHOW JEeSATeNbHOCTH, B TOM 4YHCIIE
CBSI3aHHBIM C (HU3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymyrien
npodeccuu U peaqTn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MIJIaHbI;

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSIKEHUH BCEU JKU3HU;

6) 3K0JI0rMYEeCKOT0 BOCTIUTAHMS

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIBTYphl, OCO3HaHHME TJ00AJFHOIO XapakTepa
9KOJIOTUYECKHX MPOOIIEM;



IJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMUS
LeJIeld YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;

pacuiMpeHre OmbITa JACSITENBHOCTH HKOJOTMYECKOM HANpaBIEHHOCTH Ha OCHOBE
UMEIOUINXCS 3HAHUN 10 (DU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAyYHOH N1eATeIbHOCTH, TOTOBHOCTh B MpOLIECCe U3YUEHUS (PU3UKU
OCYILIECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO ACITEIBHOCTh HHINBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe JeiiCTBUS
Bba3oBble jiornyeckue AeicTBUA:

CaMOCTOSITENILHO (POPMYIUPOBATh M AKTYyaJM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPECIIATH LENH JeATeIbHOCTH, 33]aBaTh MapaMeTPhl M KPUTEPUH UX TOCTHKCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3UUECKUX SIBICHUSX;

pa3pabaTbIBaTh IUIaH PELICHUs MPOOIEeMbI ¢ YUETOM aHaIM3a UMEIOIIUXCSI MaTepUalbHbIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€SATEIILHOCTb, OLIEHHWBATh COOTBETCTBUE PE3YJbTATOB LIEIISAM,
OLICHUBATh PUCKU TOCJIEICTBUN JESTEIbHOCTH;

KOOPAMHHUPOBATh M BBINOJHATH PA0OTy B YCJIOBHSIX pPEaTbHOTO, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIILICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOIIEM.

Ba3oBrble ucciaenoBareJLCKHeE AeHCTBUA:

BJIQ/IETh HAyYHOW TEPMMHOJIOTMEN, KIIOYEBBIMU MOHATUSAMHM W METOoJAamMH (pusmdeckoin
HAYKH;

BJIQ/ICTh HABBIKAMHU Y4EOHO-MCCIIEAOBATEIHCKON U MPOEKTHON AESITETLHOCTH B 001acTU
(bu3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB pPEIlIeHuUs 3a7a4
bu3nyecKoro coaepxKaHus, MIPUMEHEHHUIO Pa3IMYHBIX METOJ0B MTO3HAHUS;

BIIQJICTh BHUJIAMU JIEATEIHHOCTH MO TOTYYEHUIO HOBOTO 3HAHUsS, €r0 HHTEPIpETaInH,
npeoOpa3oBaHMI0 M TPHUMEHEHHUIO B PA3jMYHBIX YYEOHBIX CHUTyalWsiX, B TOM 4YHUCJE TIpU
CO3JIJaHUHU YUEOHBIX MPOCKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITH PUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3ajady, BBIABUTATh
TUnoTe’y e€ pelleHus, HAaXOIUTh apryMEHTHI MJs JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBATh TIOJYyYEHHBIE B XOJ€ pELICHHS 3a7aud pe3yJabTaThl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBHSX;

CTaBUTh U (popMynmHpoBaTH COOCTBEHHBIC 3a7aud B 0OPa30BATENBHOU AEATEIHHOCTH, B
TOM YHUCJIE TIPU U3yYEHUH (PU3UKU;

JTaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETb MIEPEHOCUTH 3HaHUS N0 (PU3HKE B IPAKTHUUYECKYIO 001aCTh KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIIBUTaTh HOBBIE HJICH, IPEJIaraTh OPUTHHAIBHBIE IOAXObI U PEIICHHUS,

CTaBUTh MPOOJIEMBI U 33]]a4H, JOMyCKAIOIINE aJIbTePHATUBHBIEC PEIICHUSI.



Pabora ¢ undopmaunmeii:

BJIAJICTh HABBIKAMH MOJy4YeHUs MH(opMarmu (pU3NIECKOTO COACpKAHUS M3 UCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITEIbHO OCYLIECTBIATh IIOMCK, aHalW3, CUCTEMaTH3alMI0 |
MHTEPIIPETannio HHHOPMALIUH Pa3INIHBIX BUIOB U (OPM IPEICTABICHNUS;

OLICHUBATh IOCTOBEPHOCTH HH(POpMAIHY;

UCTOJIb30BaTh CPEACTBA HMH(DOPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX 337a4 C COOJIOJACHUEM
TpeOOBaHMI SPrOHOMHKH, TEXHUKN 0€30MaCHOCTH, THTHEHBI, pecypcocOepekeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HHPOPMAIIMOHHON O€301TaCHOCTH;

CO3/1aBaTh TEKCThl (DM3MYECKOTO COJACPKAHUS B pa3NUYHBIX (opMmaTax c y4EToM
Ha3HAueHUs MWHPOpPMALMU W LEJNEeBOM ayauTOpuu, BBIOMpas ONTUMAIbHYIO  (GopMy
HPE/ICTaBICHNS ¥ BU3YaATH3aLUH.

KoMMmyHHKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBHA:

OCYILECTBIIAThH OOIIEHHE HA YPOKaxX (pU3MKH U BO BHEYPOUHOH J1€ATEIILHOCTH;

pacno3HaBaTh NPEANOChUTKH KOH(MIUKTHBIX CUTYal[ui U CMAT4aTh KOHMINKTHI,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOYKY 3pPEHHS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMAThH U UCTIOIB30BaTh MPEUMYIIECTBA KOMAHIHON ¥ UHIUBUYaTbHOU PaOOTHI;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN KaKJI0T0 4JIeHA KOJUIEKTUBA;

MPUHUMATh LEJIHM COBMECTHOM JEATEIBbHOCTH, OPraHW30BbIBATH W KOOPAMHHUPOBATH
JEUCTBUA IO €€ NOCTHMKEHHIO: COCTABIATH IUIAH JEHUCTBUH, PACHPENCIATh POJIU C YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHUBATh KaYeCTBO CBOETO BKJIAJa U KaXKIOr0 yYaCTHHKA KOMaH[bl B OOIIUI pe3ynbTat
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeiaraTb HOBBIE MPOEKTHI, OLEHUBATH UAEU C IMO3UMLUHUH HOBU3HBI, OPUTHMHAJIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIAATh IMO3UTUBHOE CTPATETMYECKOE ITOBEJCHUE B PA3NIMYHBIX CHUTyalUsX,
MPOSIBIISATE TBOPYECTBO U BOOOpaKeHHE, ObITh MHUITUATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranuszanus:
CaMOCTOSITENIbHO OCYIIECTBISATh IMO3HABATENbHYIO NEATEIBHOCTh B 00JaCTH (PU3UKH H
ACTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIaH PEIICHHUs] PACUETHBIX M KAa4eCTBEHHBIX 3ajJiay, IJIaH
BBIMIOJTHEHUSI TMPAKTUYeCKOoW paboThl ¢ YYETOM HUMEIOUIUXCS PECYpCcOB, COOCTBEHHBIX
BO3MOYKHOCTEN U MPEANOYTEHUM;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacHMpsTh paMKH Y4eOHOTO MPEMETa Ha OCHOBE JIMYHBIX MPEIIOYTCHHIH;
JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh MPUOOPETEHHBIN OIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO SPYAULUUM B oONacTH  (PU3MKH,
MTOCTOSTHHO TTOBBITIIATh CBOM 00pa30BaTeIbHbIN U KyJbTYPHBIA YPOBEHbD.



CaMOKOHTPO./1b, SJMOUMOHAIBLHBIN HHTEJLJIEKT:

AaBaTb OLCHKY HOBBIM CUTYyAllUSAM, BHOCUTH KOPPCKTHBBI B ACATCIIBHOCTb, OLCHHBATH
COOTBETCTBUE PE3Y/IHTATOB IIEIISIM;

BJIa/IETh HaBBIKAMH MMO3HABATENBbHON pedIeKCuu Kak OCO3HAHUS COBEPIIAEMbIX JEHCTBUIA
U MBICJIUTENBHBIX POLECCOB, X PE3yJIbTaTOB U OCHOBAHMIA;

UCTIOJIb30BaTh MPUEMBI peIeKCHUH TSl OLICHKH CUTYAIH, BEIOOpa BEPHOT'O PELICHUS;

YMCTH OLICHUBATL PUCKHU U CBOCBPCMCHHO IMPUHUMATDL PCHICHUSA 11O UX CHUIKCHUIO,

IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

MPUHUMATD ceOsl, MOHNUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

[IPUHUMATb MOTHUBBI U aPT'YMEHTBI IPYTUX [IPU aHAIU3€E PE3YyIbTaTOB ACATEIBHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYTUX Ha OMIMOKH.

B mpouiecce fo0CTHXEHNS TUYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTPAMMBI IO (PU3UKE IS
YPOBHsI CpeHEro oO0Iero oopa3oBaHus y OOYyYarONIMXCsl COBEPIICHCTBYETCS dMOIMOHATBHBIN
UHTEJUICKT, MPEANoaraonifii chopMUpOBaHHOCTS:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHATHHOE COCTOSHHE,
BHJICTh HAIMPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

caMOperyIupoBaHus, BKJIIOYAIOLIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIIOCOOHOCTh aJalTUPOBATHCA K OSMOIMOHAIHHBIM
HU3MCHCHUSM U NPOSABIIATH T I/IGKOCTB, 6LITI> OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIMM, BKJIIOYAIOIIEH CTpEMJICHHE K JOCTHXKEHHIO LIEJIH U YCIEXY,
ONTUMM3M, UHUIIUATUBHOCTb, YMEHHUE AEHCTBOBATH UCXO/S U3 CBOMX BO3MOKHOCTEI;

OMIIaTuHu, BKJIIO‘IaIOH_[eﬁ CHOCOGHOCTB MMOHUMAaThb SMOIMOHAJIBHOC COCTOSIHUC HOPYTHX,
YUYUTBIBATH €0 NMMPHU OCYHICCTBJICHUN 06H_I€HI/ISI, CHOCOGHOCTB K COUYBCTBUIO U COMNCPCIKUBAHUIO,

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIIEHHS C IPYTHMMHU
JIOJbMU, 3a00TUTHCSI, IPOSBIISATH HHTEPEC U pa3periaTb KOHMIUKTHL.

HPEAMETHBIE PE3YJIbTATHI

K xonmy o0yuennss B 10 kj1acce mpeIMETHBIE PE3yIbTaThl HA 0a30BOM ypOBHE JIOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OO YHAFOIITUXCS YMECHHM

JIeMOHCTPUPOBATh HA MPUMEpPaxX poyib U MecTo (UMK B (POPMUPOBAHMU COBPEMEHHOU
HAay4YHOU KapTUHBI MHUPA, B Pa3BUTHUH COBPEMEHHON TEXHUKM U TE€XHOJIOTMM, B IIPAKTUYECKOU
JIeSITEILHOCTH JIIOACH;

YUUTBHIBaTh TPAHUIBl NMPUMEHEHUS H3YUYEHHBIX (U3NYECKUX MOJIENeH: MaTrepualbHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, abCONMIOTHO TBEPHOE TEJO, WACAIbHBIN Ta3, MOJACIH
CTPOEHHUsI Ta30B, KUJAKOCTEH U TBEPABIX TEJ, TOYCUHBIH HICKTPUYECKUHN 3aps] IIPU PELICHUU
bu3nYecKuX 3a1ad4;

pacrio3HaBaTh (U3MYECKUE SIBICHUS (MPOIECcChl) U OOBACHITH MX Ha OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KNHETUYECKOW TEOpPUM CTPOEHUS BELIECTBA M BJIEKTPOJUHAMMKU:
paBHOMEPHOE U PABHOYCKOPEHHOE TNPSMOJIUHEHHOE IBM)KEHUE, CBOOOJHOE TMajJieHHue Tell,
JIBIDKCHUE TI0O OKPYXHOCTH, WHEpPIHs, B3aumonaeicTsue Tten, auddysus, OpOyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX Tel, U3MEHEHHE o0bEMa Tel MpH HarpeBaHUuU
(oXJaKJIeHNN), TEIJIOBOE paBHOBECHE, UCTIAPEHHE, KOHICHCAIMS, TUIaBJICHUE, KPUCTAIUIM3ALNs,
KHUIIEHUE, BJIAKHOCTh BO3]lyXa, IMOBBIIICHUE JaBJICHUS ra3a IPHU €ro HarpeBaHUU B 3aKPbITOM
cocylie, CBA3b MEXAY IapaMeTpaMu COCTOSIHMS Ta3a B H30MpOLECCax, SJEKTpU3alus Tel,
B3aUMO/ICHCTBUE 3aPsI0B;



ONMCHIBaTh MEXaHMUYECKOE ABM)KEHUE, HCIOJB3Ys (DU3MUECKHe BETWYHHBI: KOOpAUHATa,
yTh, NEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHJIA, UMIYJbC Tela, KMHETUYECKas
DHEprusi, MOTCHIMANbHAS JHEPTHs, MEXaHWYeckas pabdoTa, MeXaHWYecKas MOIIHOCTh; TMpHU
ONMMCAHWU TPABWIBHO TPAKTOBaTh (PU3MUECKUM CMBICT HUCHOJB3YEMBIX BEIUYMH, HX
0003HaYeHUsI U €IMHUIIBI, HAXOAUTH (YOPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BETUUHHY
C APYTMMH BEIMYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIUIOBBIE CBOICTBA TEJI W TEIUIOBBIE SIBJICHMS, MCIIOJb3YS
¢usznyeckue BEIMYMHBI: JaBJIEHUWE Tras3a, TeMmIepaTypa, CpeAHss KHUHETHYecKash HHeprus
XAa0THUYECKOr0 JABMKEHUS MOJIEKYJ, CpPEAHEKBAJApPAaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsS 3Heprus, padora rasza, Ko3((UIHMEHT IOJIE3HOTO JIEHCTBHS TEIJIOBOTO
JBUTATEIS; TIPU OMUCAHUH MPABUIBLHO TPAKTOBATh PUINUECKUN CMBICIT HCIIOIB3YEMbIX BEIIMYHUH,
uX O00O3HAYeHHS M EOUHHIIBI, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIME MaHHYIO (HU3HUECKYIO
BEJIMYUHY C IPYTUMHU BEJINUNHAM;

ONMCHIBATh M3YYEHHBIE JJIEKTPUUECKHUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporiecchl), UCTIONb3Ysl (PU3UUECKUE BEIMUMHBL: AJIEKTPHUECKUI 3apsi, AJIEKTPUYECKOe TOJe,
HaIpsOKEHHOCTh MMOJISA, MOTEHLUHAN, pPa3HOCTh IMOTEHUMAJIOB; MPHU ONHCAHUU MPABUIBHO
TPAKTOBaTh (PU3NYECKUII CMBICT HCIOJIb3YEMbIX BEJIUYUH, MX OOO3HAYEHHS] M €IWHUIBL;
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (DU3MYECKYIO BETUYUHY C JPYTHMH BETUIHHAMU,

aHaM3UpPOBaTh (PU3MUYECKHE MPOLECCHl W SBJICHUS, MCIONB3Ys (pU3MUECKUe 3aKOHBI U
NPUHLMIBE: 3aKOH BceMupHoro tarorenus, I, II m III 3axkonbl HproTOHA, 3aKOH cOXpaHEHUS
MEXaHUYECKON DHEPTUH, 3aKOH COXPAHEHHUs WMITYJIbCA, IPUHLINI CYNEPHO3ULINN CUJI, IPUHLUIT
paBHONpPAaBUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJIEKYISIPHO-KUHETHUECKYIO TEOPUIO CTPOCHMUS
BELIECTBA, IAa30BbIE 3aKOHBI, CBSA3b CPEAHENW KHHETUYECKOW HSHEPrHMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIFOTHOM TeMIlepaTypoH, MEepBbIA 3aKOH TEPMOJWHAMHKH, 3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsiia, 3akoH KyrnoHa, mpu 3TOM pas3nuuaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MaTeMaTHUYECKOE BBIPaKEHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIE MIPUHITUTIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3IuyaTh yCIOBHS X O€30MMaCHOTO MCTOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBIMOJHATh JKCIEPUMEHTHl 1O HUCCIEJOBAHUIO (PU3MYECKUX SBJIECHUII M MPOLIECCOB C
UCTIOJIb30BAHMEM TPSAMBIX W KOCBEHHBIX HM3MEpPEHUH, Tmpu 3TOM  (POpPMYyITUPOBATH
npoOiieMy/3ajady W = TUMOTE3y y4eOHOTO OKCIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEJI0KEHHOTO 000PYAOBAHUS, TPOBOAUTH ONBIT U (OPMYIUPOBATH BHIBOIBI,

OCYIIECTBIISITh TMPSAMbIE U KOCBEHHBbIE H3MEpeHMs] (PU3MUECKHX BEIUYUH, MPH STOM
BBIOMPATh ONTHUMAJIBHBIA CIIOCOO HM3MEPEHHST M MCIONb30BaTh H3BECTHBIC METOJBI OIICHKH
MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH MEXIY (QU3NYECKUMHU BEIMYMHAMU C HCIOJIb30BAaHUEM
OpSIMBIX U3MEPEHMH, TMPU HSTOM KOHCTPYUPOBATh YCTaHOBKY, (UKCHUpPOBATH peE3yJabTaThl
MOJTyYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIWYUH B BHUJE TAOMUI U rpadUKOB, EJIaTh BHIBOIBI
10 pe3yJIbTaTaM MCCIEI0BAHNUS;

coOnrofarh mpaBuia Oe30macHOro Tpyda MPU NPOBEACHUHM HCCIEIOBAaHUN B paMKax
y4eOHOr0 9JKCIEpUMEHTa, Y4eOHO-HUCCIENOBATENIbCKOM UM TMPOEKTHOM JEATENBHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYIOBAHUS;

pemiaTh pacu€THBIC 3aJa4d C SBHO 3aJaHHOM (U3MYECKOM MOJENbI0, HCHOIb3Ys
¢duznyeckue 3aKOHbI ¥ MPHUHIIUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4ll BHIOMPATh (PU3NYECKYIO
MOJIeIb, BBIICNATH (U3NYECKUE BEIMUMHBI M (OpPMYIbl, HEOOXOAMMBIE i1 €€ pEeIlleHus,
IPOBOJIUTH PAcyEThl U OLIEHUBATH PEATbHOCTH MOJyYE€HHOTO 3HAUCHUS (PU3NUECKON BETHYUHBL;



pemiath KauecTBEHHBbIE 3a/layM: BBICTPAMBATh JIOTUYECKH HEMPOTHUBOPEUHMBYIO LIEMIOYKY
paccyXJIeHHii ¢ ONOpOoii Ha W3yYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS;

UCTIONIb30BaTh TPU  PEIIEHHWH Y4YeOHBIX 33aJa4 COBPEMEHHbBIE HMH(OPMAIOHHBIC
TEXHOJOTHH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, UHTEPHPETALMU M MpPEACTaBICHUs] y4eOHOU U
HAyYHO-MIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHATM3MPOBATH MOTy4aeMyt0 HH(OpMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOCKHBIX YUEHBIX-(DU3HKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOpPETHUYECKWE 3HAaHWUS 10 (U3UKE B TOBCEJHEBHOM JKU3HU JUIA
oOecrieueHns: 6€30MaCHOCTH MPH 0OpaIleHNH ¢ MPHUOOPaMU U TEXHUYECKUMHU YCTPOWCTBAMHU, IS
COXPaHEHHS 3JI0POBbsI U COOJIOZICHNSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarollei cpere;

paboTaTh B IPYIIE C BHITOJIHEHUEM PA3IMYHBIX COLIMAIBHBIX POJIe, MIIaHUPOBaTh paboTy
TpyNONbl, palUOHAIbHO pacHpenessTh OOA3aHHOCTH U IUIAHUPOBATh JIEATENBHOCTh B
HECTAH/IAPTHBIX CHUTYalMsIX, aJ€KBATHO OIICHWBATh BKJIAJ KaXKIOTO W3 YYaCTHHUKOB T'PYIIBI B
pelieHre paccMaTpuBaeMoi POOIEeMBI.

K xonmy o0yuenns B 11 kj1acce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM ypOBHE JIOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYHAFOIITUXCS YMECHHM

JNEMOHCTPHUPOBATh Ha TpUMEpax poyib U MecTo (u3uKu B (pOpMHpPOBAHUHM COBPEMEHHOM
HAay4YHOU KapTUHBI MHUPA, B Pa3BUTHUH COBPEMEHHON TEXHUKH U TEXHOJIOTMM, B IIPAKTUYECKOU
JEeSITEIbHOCTH JIIOJIEH, 11€JI0OCTHOCTD U €AMHCTBO (PU3UYECKON KapTUHBI MUPA;

YUUTHIBaTh TPAaHUIBl TNPUMEHEHHS M3yYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
ANEKTPUYECKUN 3apsii, Jyd CBETa, TOUYEYHBIM HMCTOYHUK CBETa, sJIEpHAasi MOJENIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO sIIpa MPH pelieHnn (HU3HIECKUX 3a1ad;

pacrio3HaBaTh (U3MYECKUE SIBICHUS (MPOIECChl) U OOBACHITH MX Ha OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAHTOBOM (PU3MKHU: dJIEKTpUUYECKas MPOBOJIUMOCTb, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MarHuTHOE JEUCTBUS TOKAa, B3aWMOJCHCTBHE MArHUTOB, 3JIEKTPOMArHUTHAs
WHIYKIUSA, ACHCTBUE MArHUTHOTO TMOJs Ha NPOBOJAHMK C TOKOM U ABWXKYIIUWUCS 3apsi,
3JIEKTPOMArHUTHbIE KOJIeOaHHs M BOJIHBI, IPSIMOJIMHEWHOE PAacIIpOCTPAaHEHHUE CBETA, OTpaKEHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOISIpU3alUSg  CBETa, JTUCHEPCUs CBeTa,
dorornekrpudeckuii 3¢dext (pororddekr), CBeTOBOE JaBleHUE, BOSHUKHOBEHUE JIMHEHIATOTO
CIIEKTpa aToMa BOJIOPO/Ia, ECTECTBEHHAsI U UCKYCCTBEHHAsl PaJIIOAKTUBHOCTb;

ONMCHIBATh M3yYEHHBIE CBOWMCTBA BEIIECTBA (JIEKTPUUYECKHE, MArHUTHBIE, ONTHYECKHE,
ANEKTPUUYECKYIO MMPOBOJUMOCTD PA3JIMYHBIX CPeN) U AJIEKTPOMATHUTHBIE SIBICHUS (TPOILIECCHI),
UCTIONB3Yysl (U3UUYECKHE BEIUYMHBL: AJIEKTPUUECKUI 3apsia, CHila TOKa, JJIEKTPHUECKOE
HapsDKEHUE, 2JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh IIOTEHIIUAJIOB, 3JIEKTPOIBUKYIIAS CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO moiisd, cuia Ammnepa, cuna JlopeHia, MHIYKTUBHOCTb
KaTyIIKH, SHEPTUsl 3JIEKTPUYECKOIO0 W MAarHUTHOTO MOJIEH, MEepUoja M 4YacToTa KojeOaHui B
KoJIe0aTeIbHOM KOHTYpE, 3aps U CHJia TOKa B MPOIECCE TAPMOHHUYECKUX SJICKTPOMATHUTHBIX
KoneOaHuii, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHJIa JIMH3BI, MPH OMHCAHWU TMPABUIHHO
TPAKTOBAaTh (PUINYECKUII CMBICT HCIOJIb3YEMbIX BEJIWYMH, MX OOO3HAYeHHs] M €IWHHULIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BETUUHUHY C JPYTMMH BETMYHMHAMY;

OMHCHIBATh WM3yYCHHBbIC KBAHTOBBIC SIBJICHHUS M TPOIECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETA, HHEPrus U
UMIyasC (GOTOHA, TMEPUOJ TOoJypacmaaa, SHEpPrusl CBsI3M ATOMHBIX SJE€p, NPU OMHCAHUU
IPaBWJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMUYMH, MX OOO3HAYCHUS U



€MHUIIBI, YKa3bIBaTh (HOPMYJIbI, CBSA3BIBAIOIIME AAHHYIO (U3MYECKYIO BEJIMYMHY C JPYTUMU
BEJIMUMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NUECKON BETUIHHEI;

AHATM3UPOBATh (U3WYECKUE TIPOIECCH M SIBICHUS, WCIONB3YyS (U3MUECKUE 3aKOHBI H
OpUHLUIBL: 3akoH OMa, 3aKOHBI TOCHEAOBATENIbHOIO U MApAICNIbHOTO  COEIMHEHUS
MPOBOAHUKOB, 3akoH Jlkoyns—JIeHna, 3akoH DJJIEKTPOMAarHUTHOW  WHIYKIMH, 3aKOH
OPSIMOJIMHEHHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKCHHS CBETA, 3aKOHBI IMPEIIOMIICHUS
CBETa, ypaBHeHHME DOiHIITeHHa a1 ¢oroddderra, 3aKOH COXpPAHEHUS DHHEPIUHU, 3aKOH
COXpaHEHHsS HMITYJIbCa, 3aKOH COXpPaHEHHsI DJIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHcla, MOCTyJaaThl bopa, 3aKOH pajnOaKkTUBHOTO pacrnaja, MpH 3TOM pas3IudaTth
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOEe BBIPRKEHUE U YCIIOBHS (TpPaHHUIIBL,
001acTH) TPUMEHUMOCTH;

OTIpe/IeNIATh HAaIpaBJICHWE BEKTOpa MHAYKLUMHM MarHUTHOTO IOJIS MPOBOJHUKA C TOKOM,
cuiibl AMriepa u cuiibl Jlopeniia;

CTPOUTH M OMKCHIBATh N300pa’keHHE, CO3/IaBaeMOE INTIOCKUM 3€PKaJIoM, TOHKOH JIMH301;

BBINOJIHATH SKCIIEPUMEHTHI T10 HCCIEAOBAHUIO (PU3MUECKUX SIBICHUH M MPOIECCOB C
UCIIOJIb30BaHWEM TMPSAMBIX U KOCBEHHBIX H3MEpEeHUuH: Tpu ITOM  (POpMYyIUpOBaTH
npoOjeMy/3ajady W TUIOTE3y y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHHUS, TPOBOAUTH OMBIT U (JOPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBIISATh TPSMbIE U KOCBEHHBIC HU3MEpEeHHsS] (DU3MYECKMX BEIWYUH, MPH ITOM
BbIOMpaTh ONTUMANbHBIA CHOCO0 H3MEpPEHUS M HCIONb30BaTh HM3BECTHBIE METOIbI OICHKU
MOTPEIIHOCTEN U3MEPEHUM;

HCCJICIOBATh 3aBUCUMOCTH (PU3UUECKHUX BEITMYUH C UCTIOIE30BAHUEM MIPSIMBIX M3MEPCHHUIA:
IpPU I3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yJbTAaThl MOJYYCHHOW 3aBUCHUMOCTH
busznyecKkux BENWYMH B BHAE Tabnuil U TpaduKoB, JAeNaTh BBIBOJABI IO pe3ylbTaTaM
UCCJIEIOBAHUS,

coOnronath mpaBuiaa 0€30macHOro Tpyda MPU TPOBEACHUHM HCCICIOBAHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HCCIENOBAaTEIbCKOW M  MPOEKTHOW JAEATEIBHOCTH C
HCIIOJIb30BaHNEM U3MEPUTEIBHBIX YCTPOUCTB U JIabopaTOPHOTO 000PYAOBAHHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJaHHOW (U3MYECKOH MOJENbIO, HUCHOJb3Ys
dbuznyecKkue 3aKOHBI ¥ IPUHIIUITE], HA OCHOBE aHAJIM3a YCIOBUS 33/1a4ll BHIOMPATh (PUINIECKYIO
MOJIeJIb, BBIJICIATh (U3NYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIC i €€ pEIICHUs,
IIPOBOAMUTH PAcu€Thl U OLIEHUBATH PEAIbHOCTD MOJYYEHHOTO 3HAaYeHUS (PU3NUECKON BEIHUNHBI;

pemaTth KauyecTBEHHbIE 3aJauM: BBICTPAWBATh JOTHYECKH HEMPOTHBOPEUUBYIO IIETIOUKY
paccyXJIeHHii ¢ ONOpoii Ha U3yYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCTIONIb30BaTh TPU  PEIIEHUH Y4YeOHBIX 33aJa4 COBPEMEHHBIE HMH(OPMAIOHHBIC
TEXHOJOTHH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHPETAMU M MpPEACTaBICHUs] y4eOHOU u
HAyYHO-MOMYJISIPHON HMH(OpPMAIMK, MOJYYEHHON W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTHUYECKU
aHATM3MPOBATH MOTydaeMyt0 HH(DOpMAIIHIO;

OOBSICHSITH IPUHIIUIIBI IEHCTBUS MAIIMH, TPHOOPOB U TEXHUYECKUX YCTPOICTB, pa3andarh
yCIIOBUS UX 0€30MaCHOT0 UCTIOIB30BaHUS B IOBCETHEBHOM JKU3HU;

PUBOJIUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3HKOB B pa3BUTHE
HaYKH, B 00BSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJb30BaTh TEOPETHUECKHE 3HAHMA N0 (U3UKE B TOBCEIHEBHOW IKHM3HM IS
obecrieueHns 0€30MacHOCTH MPHU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMHU, JIJIst
COXpaHEHHUS 3/10POBbs U COOIIOACHUS HOPM SKOJIOTMUYECKOTO MOBEICHUS B OKPYKaIOILEH Cpee;



paboTaTh B IPYIIE C BHIIOJIHEHUEM PA3IMYHBIX COLIMAIBHBIX POJIei, MIaHUPOBaTh paboTy
TPYMNIbl, palMOHAIBHO paclpenieniaTh OOS3aHHOCTH W IUIAHUPOBATh JAEATENBHOCTh B
HECTaHJAPTHBIX CUTyalMsX, aJ€KBAaTHO OLICHMBATh BKJIAJ Ka)KIOI'O M3 YYAaCTHUKOB IPYIIIBI B
pelIeHre paccMaTpuBaeMoOi MPoOIeMBbI.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undgposbie)
Ne /i Konrpoabnbsie IlpakTnyeckue
NporpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
Pa3znen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 dusuka 1 METO ay4HOTO TTO3HA 2 Bubmnorexa LIOK
. n3u n MCTOJObI H HOT'O ITIO3HAHUA
A v https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
2.1 K 5
HHeMaTHIE https://m.edsoo.ru/7f41bf72
bubnunorexa [IOK
2.2
Aunamika ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHe eXaHUKe 6 1 1 brbmorexa LIOK
. HBbI XpaHCHUA B MCXaHU
p https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 18

Paznea 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJIUHAMUKA

11 OCHOBBI MOJIEKYJISIPHO-KHUHETUYECKOM 9 | bubnuorexa [{OK
) TEOPHHU https://m.edsoo.ru/7f41bf72
bubnunorexa [IOK
2 1 1
3 OCHOBEI TEpMOAHHAMIIKIL 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUS BEIIECTBA. 5 but6mmoreka [IOK

®da3oBbI€ MEPEXOIbI

https://m.edsoo.ru/7{41bf72




Hroro no pazneny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubnuorexa [IOK
4.1 1
DUICKTPOCTATHIA 0 https://m.edsoo.ru/7f41bf72
49 [TocTossHHBII 25IeKTpUYECKU TOK. TOKH B 12 bubnuorexa [{OK
) Pa3IUYHBIX CpeIax https://m.edsoo.ru/7f41bf72
Hroro no pasgeny 22
PesepBHOE BpeMms 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME




11 KIIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM (undposbie)
Ne i/ Konrpoabusie IIpakruueckue
NPOrpaMMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI
pecypcebl
Paznen 1. JIEKTPOJAUHAMUKA
MaruaurtHoe nosie. DIeKTpOMarHuTHast bubmuoteka [JOK
1.1 11 1 3
WHTYKIIHSI https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHbI
)1 MexaHu4ecKkue U AIEKTPOMarHuTHbIE 9 | bubnuorexa [{OK
) Kosie0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHU4YecKHue U 3JEKTPOMArHUTHBIE 5 | bubmuoteka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
but6mmoreka [IOK
2.3 O 10 3
HHa https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

31 OcHOBBI cIENMANIBHOM TeopUn 4 | bubmuoteka [JOK
OTHOCUTEIIbHOCTH https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOW ONTUKH 6 bubmmorexa LIOK

https://m.edsoo.ru/7f41c97¢c




bubnunorexa [IOK

42 4
Crpoenue aroma https://m.edsoo.ru/7f41¢97¢
bubnunorexa [IOK
4, A
3 TOMHOE SIAPO S https://m.edsoo.ru/7f41¢97¢
Uroro no pazgeny 15

Pazngea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 bubnuorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

6.1 O06o0maroriee NTOBTOPEHHE 4 Eggi@ﬁiﬁiﬁﬁ 76419 7c
Uroro no pazgeny 4
PesepBHOE BpeMms 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N Kosaun4vecTBo 4acoB Jara JJIeKTPOHHBbIE HH(POBHIE
0 T
Tema ypoxa Kontposabubie  IlpakTuueckue oGpa3oBaTrebHbIe
n/n Bcero H3YYeHHs
padoThbI padoTsI pecypcebl
®du3uka — Hayka O PUPOE.
1 HayuHbie MeTObI MO3HAHUS 1 https://m.edsoo.ru/3c68e8ad
OKPY>KaroIIero Mupa
Poxw u mecto pusuku B
(hopMUPOBAHUH COBPEMEHHOM
2 HAY4YHOH KapTHUHBI MHpa, B 1 https://m.edsoo.ru/8525e6d9
IIPAKTUYECKOU IEATEIbHOCTH
Jmoaei
MexaHuueckoe OBUKEHUE.
OTHOCHUTENBLHOCTE MEXAHUYECKOTO
3 1 https://m.edsoo.ru/ab25722¢
nsrxenus. [lepememenue,
CKOPOCTbh, YCKOPEHUE
PaBHOMEpHOE IPSIMOIMHEHHOE
4 p p 1 https://m.edsoo.ru/4894alef
IBIDKEHHUE
PaBHOYCKOpEHHOE IIPSIMOINHENHOE
5 YCKop P 1 https://m.edsoo.ru/23alabee
IBIDKEHHUE
CBobOogHOe nageHue. Y CKopeHue
6 1 https://m.edso0.ru/9121c8a8
cBOOOIHOTO MaJeHUs
KpuBonuneiiHoe 1BUXEHHUE.
7 JIBroKeHre MaTepuaabHON TOYKH 10 1 https://m.edsoo.ru/c2756a45
OKPY>KHOCTH
8 [IpuHIIATT OTHOCUTEIBHOCTH 1 https://m.edso00.ru/6e652b6




lNanunes. MHepunanbHble CUCTEMBI
otcueTta. [lepBbiii 3akoH HptoToHa

Macca tena. Cuina. [lpunnun
CyHepHo3ULuu cuil. Bropoit 3aKoH
HeroTona niist MaTepuanbHOU TOYKU

https://m.edsoo.ru/ed6e6c24

10

Tpetnii 3akoH HeroToHa AJ1s1
MaTepUaTbHBIX TOYEK

https://m.edsoo.ru/4733331e

11

3aKOH BCEMUPHOTO TATOTEHUSI.
Cuna tsixectu. [lepBas
KOCMHUYECKasi CKOPOCTb

https://m.edsoo.ru/1e8ac978

12

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.edsoo.ru/127bf378

13

Cuna tpenus. Koaddunment
TpeHust. Cuiia CONpOTUBIIEHUS TIPU
ABHNKCHUU TCJI1a B XKUAKOCTU NIIU
rase

https://m.edsoo.ru/345d6fa3

14

[ToctynarenbHOE M BpaliaTeabHOE
JBIKEHHE a0COJIFOTHO TBEPIOTO
Teaa. MoMeHT cuiibl. 111e4o cuikbl.
YcnoBus paBHOBeCUS TBEPAOTO
Tena

https://m.eds00.ru/895793ea

15

Nmnynbec maTepuanbHON TOYKH,
CUCTEMbI MaTepUAIbHBIX TOUEK.
Nmnynbe cuitbl. 3aKOH COXPaHEHUs
HUMITYJIbCA. PeaktuBHoOe JABHXXCHHUC

https://m.edsoo.ru/8fefedd9

16

PaboTa 1 MOIIHOCTH CHJIBL.
Kunernueckas sneprus
MarepuanbHOI Touku. Teopema 00

https://m.edsoo.ru/f4cfcb76




N3MEHEHUH KMHETHYCCKON OHCPIrun

17

[TorenmmansHas 3HEPTHSL.
IToTeHunanpHas 3HEpPrust ynpyro
ne(GopMUPOBaHHON NPY>KUHBI.
IloTenunanpHas 3Heprus Tena
BOJIN3M IOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/3571464d

18

[ToTrenumaneHbie U
HEeMOTeHIMaIbHbIe cUiibl. CBS3b
paboThl HEMOTESHIIUATBHBIX CHJI C
W3MEHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpAHEHU MEXaHUYECKOU
SHEPIuu

https://m.edso00.ru/9d2{72¢8

19

Jlaboparopnas pabota
«HccnenoBanue cBsi3u pabOTHI
CHJIBI ¢ U3MEHEHUEM MeXaHUIEeCKOU
SHEPTUH Tella Ha MPUMEpPe
PacTSDKEHHST PE3UHOBOTO KIYTay

https://m.edsoo.ru/13786138

20

KonrponsHast pabora o Teme
«Kunemaruka. J[unamuka. 3aKOHbI
COXpPaHECHHS B MEXaHUKE

https://m.edsoo.ru/f7dcdb46

21

OCHOBHBIE MOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOU
TeOpUHU. bpOyHOBCKOE JBUKEHHUE.

Auddysus

https://m.edsoo.ru/aecle3la

22

XapakTep ABUKECHUS U
B3aHMMOJICHCTBHS YaCTHUI] BEIIESCTBA.
Mopenu cTpoeHus ras3os,
KUJKOCTEN U TBEPIBIX TEI

https://m.edsoo.ru/bff83b67




23

Macca monekyin. KonuuectBo
BemiecTBa. [locrosHHas ABoraapo

https://m.edsoo.ru/cdf5a4bl

24

TermtoBoe paBHOBECHE.
Temnepatypa u e€ u3mMepeHue.
[ITkamna remnepatyp Llenbcus

https://m.edsoo.ru/e3ea87d3

25

Uneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

https://m.edsoo.ru/e618e16d

26

AOcoiroTHas TeMIiepaTypa Kak
Mepa CpellHe KNHETHYECKOU
SHEPTUH JBIKEHUS MOJIEKYIL.
YpaBHenue Menpeneena-
Knaneiipona

https://m.edsoo.ru/6641clas

27

3axon [lanpToHa. ['a30BbIe 3aKOHBI

https://m.edsoo.ru/e5ab1332

28

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSHHSI
pa3peKEHHOTO ra3a»

https://m.edsoo.ru/b3ef54e2

29

H3ompoueccs! B MIEaIBHOM r'a3e U
ux rpaduueckoe MpeacTaBIcHIe

https://m.edsoo.ru/69b2d137

30

Buytpennsis aneprust
TEPMOJUHAMUYECKON CUCTEMBI U
CHOCOObI €€ N3MEHEHHS.
KonuuecTBo TermioTel u padoTa.
Buyrtpenuss sHeprus
OJIHOATOMHOT0 HJI€aIbHOIO r'a3a

https://m.edsoo.ru/d5a6ccfd

31

Buasl Terionepenaun

https://m.edsoo.ru/d8eacc95

32

VY nenbpHas TEINIOEMKOCTE BEIIECTBA.
KonnuecTBo TENMIOTH NpU

https://m.edsoo.ru/8ef74ad1




Teruionepenaye. AauadbaTHbIA
nporiecc

33

IlepBbIil 3aKOH TEPMOAVNHAMUKH U
€ro IIPUMEHEHUE K U30IPOoLeccaM

https://m.edsoo.ru/facda34c

34

HeobOpatumocTth mporieccoB B
npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/96ealcc3

35

[Tpunmun nevicreus u KT/
TEIIIOBOM MaITHHBI

https://m.edsoo.ru/c9a7d139

36

ukn Kapno u ero KIT[{

https://m.edsoo.ru/2al4cbl5

37

DKOJIOTHYECKHE TIPOOIEMBI
TETUIOOHEPTeTHKH

https://m.edsoo.ru/73caaccbd

38

Oo6o0maromuii ypok
«Monexymnsapras ¢puzuka. OCHOBBI
TEPMOTUHAMHUKHN»

https://m.edsoo.ru/3a67c55f

39

KonrponsHast pabora o Teme
«MonexynsipHas ¢puznka. OCHOBBI
TEPMOJMHAMHKH)

https://m.edsoo.ru/3a69ad11

40

[Tapoo6pazoBaHue U KOHIEHCALUS.
Hcnapenue u xunenue

https://m.edsoo.ru/a6b9b69f

41

AOcoroTHas. 1 OTHOCHTEIbHAS
BJIAJKHOCTh BO3/1yxa. HachlleHHbIH
nap

https://m.edsoo.ru/f1{8c83f

42

TBépnoe teno. Kpucraminueckue u
amop(dHbIe TeIa. AHU30TPOIIHS
CBOMCTB KpUCTaIOB. Kuakue
KkpucTtauibl. COBpeMEHHbBIE
MaTepuaibl

https://m.edsoo.ru/fc913bea




43

[TnaBrieHre U KpUCTATUTH3AIIHS.
VnensHas TeIUIOTA IIIABIICHUS.
CyOnmumarust

https://m.edsoo.ru/33dc65d2

44

YpaBHEHHE TEIIOBOTO OamaHca

https://m.edsoo.ru/bb4aec81

45

DJIeKTpu3anus Teil. DICKTPUIECKUI
3apsz. [IBa Buaa 3IeKTPUUECKUX
3aps0B

https://m.edso00.ru/a8975218

46

[IpoBOAHMKY, TUANEKTPUKU U
MOJYNPOBOIHUKH. 3aKOH
COXPAHEHHUS IEKTPUUECKOTO
3apsna

https://m.edsoo.ru/37ed68d1

47

B3aumopeiictBue 3aps10B. 3aKOH
Kynona. ToueuHsIil 2JIeKTpUUECKUI
3apsn

https://m.edsoo.ru/e794dad8

48

Hanpssx€HHOCTB JIEKTPUYECKOro
nosst. [IpuHnun cynepnosuuuu
AJIEKTPUYECKUX MoJer. JInnnn
HANPSKEHHOCTH

https://m.edsoo.ru/c9451bee

49

Pabota cuit 3IeKTpOoCTaTHYECKOTO
noiida. [lorennuman. Pa3zHocTs
HOTEHIIUATIOB

https://m.edsoo.ru/ee5c7673

50

[TpoBOTHHKYN W AUDJICKTPUKHU B
3JEKTPOCTATUUECKOM II0JIE.
JusnexTpudeckasi IpOHUIIAEMOCTh

https://m.edsoo.ru/3fab6c85

51

DnekTpoémMkocTh. KoHniencatop

https://m.edsoo.ru/3daf6df9

52

DNEKTPOEMKOCTH IIIOCKOTO
KOHJEHCAaTopa. DHeprus
3apsHKEHHOr0 KOHJIEHCaTopa

https://m.edsoo.ru/8177e866




53

JlaGopatopnas pabora "H3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"

https://m.edsoo.ru/86¢cc7154

54

[IpuHIMIT IEHCTBUS U IPUMEHEHHE
KOHJEHCATOPOB, KOIMPOBAJILHOIO
anmapara, CTpyMHOI0 IIpUHTEpa.
DnexTpocTaTUuecKas 3alluTa.
3a3eMJIeHHE AIIEKTPOIPUOOPOB

https://m.edsoo.ru/57d21644

55

DNEKTPUUECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsxkenue.
Comnporusnenue. 3akon Oma it
ydacTKa Lenu

https://m.edsoo.ru/5f18e57¢

56

[MTocnenoBarenbHOE, MapalIeIbHOE,
CMEIIaHHOE COCIMHCHHE
npoBoAHKUKOB. JIabopaTtopHas
paborta «/3y4ueHrne CMEIIaHHOTO
COCIMHCHUS PE3UCTOPOBY

0.5

https://m.edsoo.ru/16e1d68

57

PaboTa 1 MOIIHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

https://m.edsoo.ru/deed7cd5

58

3axod Oma U1t NOJTHOM
(3aMKHYTOM) 3JIEKTPUUECKOM LICTIH.
KopoTtkoe 3aMbikanue.
Jlaboparopnas pabota «3mepeHue
OJ1C uctoyHUKa TOKA U €T0
BHYTPEHHETO COIPOTUBIICHUS

0.5

https://m.edsoo.ru/d27bf8b1

59

PesepBHbliil ypok. KoHTponbHast
pabota mo Teme
"OnexTpoauHamMuka' /

https://m.edsoo.ru/635d6acd




Bcepocculickas npoBepodHas
paborta

60

Oo6o0maromuii ypox
«QNEeKTPOANHAMUKAY /
Bcepocculickas npoBepodHas
pabora

https://m.eds00.ru/9752944d

61

DJIEKTpOHHAs MPOBOJIUMOCTh
TBEPJIBIX METAJJIOB. 3aBUCUMOCTD
CONMPOTUBJICHHUA MCTAJIJIOB OT
temrneparypbl. CBepXIIpOBOJIUMOCTh

https://m.edsoo.ru/9e45fttd

62

DJIEKTPUYECKUI TOK B BAKyyMe.
CBoiicTBa 2JIEKTPOHHBIX MyYKOB

https://m.edsoo.ru/1756¢cl1

63

[TonynpoBOIHUKH, UX COOCTBEHHAS
Y IpUMECHAsl TPOBOAUMOCTb.
CaoiicTBa p—n-nepexoja.
[TonynpoBoIHUKOBBIE TPUOOPHI

https://m.edsoo.ru/8caf19d3

64

DNEeKTPpUYECKHUI TOK B pacTBOpax U
pacrmiaBax 3J€KTPOJIUTOB.
DAEeKTPOIUTHYECKAs JUCCOLUAIHS.
DIIEKTPOJIN3

https://m.edso00.ru/2d19db3b

65

DNEeKTPUUECKUN TOK B ra3ax.
CamocTosiTeTbHbIN 1
HECAMOCTOSITEIbHBIN pa3psil.
Momnnus. [1nazma

https://m.edsoo.ru/e95aclce

66

DnexkTpuueckue npudopsl U
YCTPOMCTBA U UX MPAKTUIECKOE
npuMeHenue. [IpaBuna TeXHUKU
0e30nacHOCTH

https://m.edsoo.ru/63cedfbc




KonrponsHast pabora o Teme
«9nektpocraruka. [locTosTHHBIN

67 . 1 https://m.edsoo.ru/858efadd
ANEKTPUUYCCKUI TOK. TOKHU B
Pa3IMYHBIX CpeIax»
P I . 5
68 e3epBHbIii ypok. OGobmaronmii 1 https://m.edsoo.ru/d44cf6{4
ypok 1o TeMaM 10 knacca
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11 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTpoabHsbie

Bcero
padoThI

IIpakTHyeckue
padoTsI

JlaTa
H3ydeHusl

DJIeKTPOHHBbIE HH(POBHIE
oOpa3oBaTe/ibHbIE

pecypchl

IlocTosTHHBIE MAarHUTEI K UX

B3auMoJiericTBUE. MarHuTHOE I0JIE.

BexTop MarHuTHON UHAYKIUU.
JIMHUY MarHUTHOW UHAYKUIHUH

https://m.edsoo.ru/dd28afld

MarsuTHO€e noje IpOBOJHUKA C
TokoM. OnbIT Dpcrena.
B3aunmopeicTere npoBOJHUKOB C
TOKOM

https://m.edsoo.ru/91ecl1665

Jlaboparopnast padota «13yuenue
MarHUTHOTO TIOJISI KATYIITKH C
TOKOM)

https://m.edsoo.ru/cbb4e22¢

JleicTBME MarHUTHOTO MOJISI Ha

MPOBOJHUK ¢ TOKOM. Cuiia Amriepa.

JlabopartopHnast pabora
«Hccnenosanue neicTBUA
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)»

https://m.edso00.ru/4c792b5c¢

JleicTBMe MarHUTHOTO MOJISI Ha
JBIDKYIIYIOCS 3apsSKEHHYIO
gactuiy. Cwia Jlopenma. Pabora
cunel JlopeHua

https://m.edsoo.ru/efd1d4f4

DneKTpoMarHuTHasT WHIYKITHS.
[ToTok BekTOpa MarHUTHOM
uHaykiuu. IJ1C uaaykiuu. 3akoH

https://m.edsoo.ru/e89a67{1




3JIEKTPOMArHUTHON MHIAYKLIUU
®dapanes

Jlaboparopnas pabota
«HccnenoBanne sSBICHUS
AJIEKTPOMArHUTHON MHIYKIIAW

https://m.edsoo.ru/d6887aeb

NunykTuBHOCTH. SIBIEHUE
camouHaykiuu. DJ1C
CaMOUHIYKIMHU. DHEPrust
MarHMTHOI'O NOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

https://m.edsoo.ru/f4353eal

TexHnYecKkrue ycTpoiicTBa U UX
MPUMEHEHHE: TOCTOSHHBIE
MAarHuThbl, 3JICKTPOMArHUThI,
SJICKTPOABUTATCIIb, YCKOPHUTCIINU
QJICMCHTApPHBIX 4aCTHUII,
HWHAYKIOUOHHAA MCYb

https://m.edsoo.ru/3eb8de3f

10

O6o0maromuii ypok «MarautHoe
1oJie. JIEeKTpOMarHuTHas

WHIYKIUSD)

https://m.edsoo.ru/3a2fd5b6

11

KontponbHas padoTa mo teme
«MarsuTHoE MnoJe.
DneKTpoOMarHuTHast UHIYKITUS»

https://m.edsoo.ru/6de9c327

12

CB0OOIHBIE MEXAHUYECKUE
KoJjebanus. ['apMoHnUecKkue
KoJieOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue 3aepruu

https://m.edsoo.ru/18c5f98f

13

JlabopartopHnast pabora
«HccnenoBanue 3aBUCUMOCTH

https://m.edsoo.ru/73d43b2b




MeproJIa MaJbIX KOJIeOaHHH rpy3a
Ha HUTH OT JUTMHBI HUTH U MacChI
rpy3a»

14

KonebarenpHbIN KOHTYD.
CBOOOHBIC ANEKTPOMATHUTHBIE
KoseOaHus B UACATLHOM
KoJieOaTeIIbHOM KOHTYPE.
AHaIorusi MeX1y MEXaHHIECKUMH
Y 3JIEKTPOMAarHUTHBIMA
Kosie0aHusIMU

https://m.edso00.ru/a931b8b2

15

®opmyna Tomcona. 3akon
COXpaHCHHS YHEPTUU B HICATHHOM
KOJIeOaTeIbHOM KOHTYpE

https://m.edsoo.ru/a7517812

16

IIpencrasnenue o 3aTyxaromux
KosiebaHusX. BoIHyXIeHHBIE
MEXaHUYECKHE KOJICOaHus.
Pe3onanc. BeinyxaeHHbIE
AJICKTPOMArHUTHBIE KOJICOAHMS

https://m.edsoo.ru/6ac54bc2

17

IlepeMeHHBIN TOK.
CuHycouaanbHbIi IepeMEHHbIN
TOK. MOIIIHOCTh IEPEMEHHOT'O TOKA.
AMIUTMTYIHOE U IEUCTBYIONIEE
3HAYE€HHE CUJIbI TOKA U HAIIPSKEHUS

https://m.eds00.ru/98fd794e

18

Tpaucdopmarop. [IpousBozactso,
nepeaaya u norpedieHue
JJIIEKTPUYECKOHN SHEPTUU

https://m.edsoo.ru/5b6e7722

19

YCTpOUCTBO U MPAKTUUECKOE
IIPUMEHEHHUE DIIEKTPUIECKOTO
3BOHKA, F€HEPATOpa IIEPEMEHHOTO

https://m.edsoo.ru/1bb9e9b1




TOKa, JIMTHUH 3JIEKTpoIiepeaay

20

DKOJIOTUYECKUE PUCKU TIPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUU.
Kynbrypa ncnonb3oBanus
AJIEKTPO’HEPTUH B IOBCEAHEBHOMN
JKU3HU

https://m.edsoo.ru/f751e3ad

21

MexaHuuyeckre BOJIHBI, YCIIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnipocTpaHEHUsI U
JJINHA BOJIHBI. HOHGpC‘-IHI:Ie n
MMpOAOJbHBIC BOJIHBL

https://m.edsoo.ru/f66aab18

22

3ByK. CKOpOCTb 3ByKa. [ pOMKOCTh
3ByKa. Bricora ToHa. TemOp 3ByKa

https://m.edsoo.ru/f344ef71

23

DNeKTpOMarHUTHbBIE BOJHBI, UX
cBoOMcTBa U ckopocTh. [Ikana
ANEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/f575da87

24

[IpuHIIMIIBI paANOCBA3U U
TeneBuieHus. Pazsurue cpeacTs
cBs3u. Pagnosokamus

https://m.edsoo.ru/fac4d6bb

25

KonTponpHas padora «Konebanus
Y BOJIHBI»

https://m.edsoo.ru/51921a96

26

[IpsimonHENHOE pacpoCTpaHEHHE
CBETa B OJTHOPOJHOM Cpejie.
Toueunslii ICTOUHUK cBeTa. Jlyu
cBeTa

https://m.edsoo.ru/ecc67fbd

27

OtpaxeHue cBera. 3aKOHbI
oTpaxxkeHus ceera. [loctpoenue
M300pa)KeHMI B IJIOCKOM 3epKajie

https://m.edsoo.ru/f93a7f3a




28

IIpenomnenue ceera. [lonHoe
BHYTpPEHHEE OTpaKEHUE.
[IpenenbHbIi yroJ MOJTHOTO
BHYTPEHHETO OTPaKEHHUSI

https://m.edsoo.ru/b84d3bce

29

Jlaboparopnas pabota «3mepeHue
MoKa3aTess MPEIOMJICHHS CTEKIIa

https://m.edsoo.ru/63c67a56

30

JIunsel. [TocTpoenune n3o0pakeHmit
B uH3€e. DopMysa TOHKOM JIMH3BL.
VYBenuueHue JIuH3bI

https://m.edsoo.ru/5472dd85

31

JlaboparopHnast pabota
«Hccnenosanue cBOUCTB
M300pakKeHUH B JIMH3AX)

https://m.edsoo.ru/b3a2484b

32

Hucnepcus cera. CI0KHBIN
cocTaB Oejoro cBeta. L[BeT.
JlaboparopHnast pabora
«Habmonenue aucnepcuu cBeTa»

https://m.edsoo.ru/faf7f386

33

Wutepdepennus ceera. Audpakius
cBera. JludpakironHas pemeérka

https://m.edsoo.ru/32d4c¢656

34

HOHepe‘-IHOCTB CBCTOBBIX BOJIH.
ITonspusanus ceera

https://m.edsoo.ru/673347ce

35

OnTuueckue mpuoOOpHI U
YCTPOMCTBA U YCIIOBHS UX
0e30macHOTO IPUMEHEHUS

https://m.edso0o0.ru/9f12c94e

36

I'paHuIbl MPUMEHUMOCTH
KJIACCUYECKOU MEXaHUKH.
[ToctynaTel cnenuanibHON TEOPUH
OTHOCHUTEIIbHOCTH

https://m.edsoo.ru/b246554b

37

OTHOCHUTENBHOCTD

https://m.edsoo.ru/368c57be




OOTHOBPEMCHHOCTH. 33.M€‘I[JI€HI/IC
BPEMCHHU U COKpalllCHUC NJTWHBL

38

DHeprus U UMILYJIbC
peNATUBUCTCKON YacTulpl. CBs3b
MAaccChl ¢ JHEPTHEN U UMITYJIbCOM.
OHeprus MoKost

https://m.edsoo.ru/cdba9f4e

39

Kontponbnas padota «Onruka.
OcHOBBI CIELIMATIBHOM Teopuun
OTHOCHUTEIILHOCTH»

https://m.edsoo.ru/46edc9e2

40

®otonsl. Dopmyna [Inanka.
DHeprus U UMIyJbC GpoToHa

https://m.edsoo.ru/eedc67{5

41

OTKpBbITHE U HCCIIEI0OBAHUE
dbotorddexra. OnbiTer A. T
CroneroBa

https://m.edsoo.ru/97eab8d4

42

3akonbl poTtorddekra. YpaBHeHUE
DunmTeiHa s Gotoaddexra.
«Kpachnas rpanuna» hotorddexra

https://m.edsoo.ru/2e768471

43

HaBnenne ceera. Onwitel I1. H.
JlebeneBa. XUMHUUECKOE IEHCTBHE
CBeTa

https://m.edsoo.ru/e153¢199

44

TexHuueckue ycTpoiicTsa u
MPaKTHYECKOE IPUMEHCHUE!
(dhoTod71eMeHT, (HOTOIaTUHK,
CONTHEYHas OaTapesi, CBETOIUO/T

https://m.edsoo.ru/e3abbead

45

Pemrenue 3agad mo reme
«IJIeMEHTEI KBAHTOBOU OIITHUKU)

https://m.edsoo.ru/fed96bc6d

46

Mopens atoma Tomcona. OnbITEI
Pesepdopna o paccesHuro o-

https://m.edsoo.ru/ba433c76




YaCTHUII. HnaHeTapHa;[ MOACIb
aToMa

47

IToctynater bopa

https://m.edsoo.ru/45ee9829

48

W3nyuenue u nornomienue GoToHOB
IIpU MEPEXO0/ie aTOMa C OJTHOTO
YPOBHS SHEPTrUM Ha ApYyroul. Bumbl
CHEKTPOB

https://m.edsoo.ru/2b8a47f1

49

BonHOBEIE CBOIICTBA YaCTHII.
Bounnbl ne bpoiins.
KopnyckynsipHO-BOJHOBOM
nyanu3M. CIIOHTaHHOE U
BbIHy)K,I[eHHOG I/I3JIY'-I€HI/I€

https://m.edsoo.ru/fa995ab1

50

OTKpBITHE PaJHOAKTUBHOCTH.
OmerTel Pe3epdopaa o
OTIPEJICIICHUIO COCTaBa
PalMOAKTHBHOTO U3ITyYCHHS

https://m.edsoo.ru/ae3cad42

51

CgoiicTBa anb(da-, 6era-, ramma-
n3nydeHus. BrnusHue
PaZ0aKTUBHOCTH Ha KUBBIE
OpraHU3MBI

https://m.edsoo.ru/421844c4

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3ortombl. Anbda-pacma.
DJIEKTPOHHBIN U TO3UTPOHHBIN
Oeta-pacnaz. ["'aMma-u3mydeHue

https://m.edsoo.ru/28f5e¢132

53

DHeprusi CBSA3U HYKJIOHOB B sI/Ipe.

S nepHble peakuuu. AnepHblid
peakTop. [IpobrnemMbl, nepCEeKTUBEL,
9KOJIOTUYECKHE ACTIEKTHI SA1€pHOMN
SHEPIreTHKU

https://m.edso00.ru/66b9{3el




54

DneMeHTapHbIe YaCTHULIBL.
OTkpeITHE TO3UTPOHA. METO B
HaOIIOZICHUS U PETUCTPAIIUU
AJIEMEHTApHBIX yacTull. Kpyribiit
cros «®yHIaMeHTaIbHbIE
B3auMoiecTBUs. EAMHCTBO
¢bu3nUecKoil KapTHHBI MUPay

https://m.edsoo.ru/e9fdd819

55

DTarbl pa3BUTHs ACTPOHOMHUH.
[TpuknamHoe 1 MUPOBO33PEHUECKOE
3HAY€HHE aCTPOHOMHUHM. Bun
3BE31HOrO Heba. Co3Be3us, IpKHUe
3BE3 MBI, INIAHETHI, UX BUANMOE
nBrokenne. ConHeyHas CUCTEMA

https://m.edso00.ru/47714642

56

Comnurte. ConHeuHass akTUBHOCTD.
Uctounuk sHeprun CosiHia v 3BE311

https://m.edsoo.ru/2acae422

57

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3IbI TJIABHON
nociezoBaTeabHOCTU. BHyTpeHHee
cTpoeHue 38€31. CoBpeMEHHbIE
MPEJICTABICHUS O IPOUCXOXKICHUU
u sBomtonuu CoJHIA U 3BE3]

https://m.edsoo.ru/87fe5a43

58

Muneunsiii [1yTe — Hamma
lNanaktuka. [Tonoxenue u
nemwxkenne ComHna B ['amakTuke.
lNanaxtrku. Y€pHbIE ABIPHI B iApax
TaJIaKTUK

https://m.edsoo.ru/b483a86f

59

Bcenennas. Pa3beranue rainakTuk.
Teopus bosnbiioro B3pbiBa.
PennkToBoe u3inydeHue.

https://m.edsoo.ru/8bdaf7d2




MeraranakTuka

60

Hepemennsie nmpobieMbl
aCTPOHOMMHU

https://m.edsoo.ru/dec5d24b

61

KontponbHas padoTa «1eMEHTHI
ACTPOHOMUU U aCTPOPHUUKIY

https://m.edsoo.ru/fblfaeda

62

O6o06maromuit ypok. Posis pusuxu
1 aCTPOHOMHHU B 3KOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COIHMAILHON B
ATUYECKOH chepax NesaTeTbHOCTH
yeJIoBeKa

https://m.edso0o0.ru/6b1b47b9

63

O6o6maromuit ypok. Ponb u Mmecto
($U3MKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAyYHOUW KapTUHE
Mupa

https://m.edsoo.ru/2522c6¢f

64

O6o6utaromuit ypox. Posib
¢dusnueckoit Teopuu B
(GOpMUPOBAHUY MIPEICTABICHHIA O
(bU3UYECKOI KapTHHE MUpPA

https://m.edsoo.ru/cfd73796

65

O6o06maromuit ypok. Mecto
¢$u3nvecKoil KapTUHBI MHUpPa B
o0IIeM psily COBPEMEHHBIX
€CTECTBEHHO-Hay4YHBIX
MPEJCTABICHUN O IPUPOJIE

https://m.edsoo.ru/81ad3288

66

PesepBHbIil ypok. MarautHoe mnoie.

DneKTpoMarHuTHast UHAYKIUS

https://m.edsoo.ru/6e59¢3eb

67

PesepBHblii ypok. Ontuka. OCHOBBI
CIIeLIMAIbHON TEOPHUH
OTHOCHUTEIIbHOCTH

https://m.edsoo.ru/c637b146




Pesepnelii ypok. KBanrosas
68 (dbusuKa. DIeMEHTHl aCTPOHOMUU U
acTpou3uku

https://m.edsoo.ru/324d4c87

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBbBI

10 KVIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOM MPOrpaMMbl CpeHero o01mero 00pa3oBaHus

10.1

JleMoHCTpUpOBaTh Ha TpUMEpax poilb U MecTo (HU3UKH B
(GbopMHpPOBaHUN COBPEMEHHOW HAaydyHOW KapTUHBI MHpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKH U TEXHOJIOTHUH, B MPAKTUYECKON AEATEITbHOCTH

JTIonen

10.2

Y4YuThIBaTh TPAHUIIBI PUMEHEHUS M3YYCHHBIX (DU3UUYECKUX MOJCIICH:
MarepuaibHas TOYKa, WHEpIUaibHas CHCTeMa OTCYE€Ta, aOCOJIFOTHO
TBEPAOE TEJIO, UICAIBHBIN T'a3; MOJEIU CTPOCHUS ra30B, KUJIKOCTEN U
TBEPABIX TEJ, TOYECUHBIM OJJIICKTPUYECKUU 3apsii — IPU PELICHUU

(bU3UYEeCKUX 33724

10.3

Pacno3naBate ¢uznyeckue sBiaeHUs (MPOILECCHI) U OOBICHATH WX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KUHETHUYECKOW Teopuu
CTPOGHHS BeEIIecTBA ©  OJJIEKTPOJAMHAMHUKU: paBHOMEpPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE ABWKEHHE, CBOOOJHOE TaJcHHE
TeJ, ABUKEHUE IO OKPYKHOCTH, HHEpPIHs, B3aUMOJCUCTBHE TE,
nuddys3us, OpPOYHOBCKOE MABWIKCHHE, CTPOCHHUE IKUIKOCTEH W
TBEPABIX  Tell, H3MEHEHHe o00béMa Ten TMpH  HarpeBaHUU
(oxJaXxaeHun), TEMJIOBOE paBHOBECHE, HCIIAPEHHE, KOHJECHCalus,
MJIaBJeHUE, KpUCTAJUIM3alUsl, KHUIIEHHE, BIAXHOCTh BO3/yXa,
MOBBIIICHUE JAaBJICHHS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM COCYJE,
CBSA3b MEXAY TapaMeTpaMH COCTOSIHHS Ta3a B H30MpOIeccax;

QJICKTpU3alus TCI, BBaHMOHeﬁCTBHG 3apgaa0B

10.4

OnwuchiBaTh MEXaHWYECKOE JABIDKEHHE, HWCHOJIb3yd (pusnueckue
BEJIMYMHBI: KOOpPAWHATA, MyTh, IEPEMEIIECHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tella, CWIa, WMIYJIbC Tella, KHHETUYECKas JSHEprus,
MOTEHLIMAJIbHAs DJHEpPrusi, MeXaHudeckas paldoTa, MexaHHUYecKas
MOIITHOCTh; TPU OMHUCAHUH MPABMUIIBHO TPAKTOBATH (PU3NUYECKHUIA CMBICT
UCTIOJb3YyEMBIX BEIMYMH, MX O0003HAUEHHS W EIUHUIBI, HAXOIUTh
(bopMyIibl, CBSI3BIBAIONINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMU

BCJIIMYNHaAMU

10.5

OnwuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEII H TEIJIOBEIC
SAIBJICHUA, HCIHOJIb3YyA (bmnqecxﬂe BCJIMYMHBI: JaBJICHHUC Tasa,

TEMIIEpaTypa, CpeAHss KHHETHYECKas DJHEPIrUs XaoTH4YECKOIo




IBUKEHUS MOJIEKYJ, CpEAHEKBaJpaTU4yHasi CKOPOCTb MOJEKYII,
KOJMYECTBO  TEIUIOTH, BHYTpPEHHss SHeprus, pabora rasa,
KO3((QUIMEHT TMOJE3HOro JEHCTBUSA TEIUIOBOTO JIBUraTelss; IpHU
ONMCaHUuU IIPaBUJIBHO TPaKTOBAThH busnyeckuii CMBICII
UCIOJIb3YEMBIX BEIWYHH, UX OOO3HAUYCHHS U EIUHUIIBI, HAXOIUTh
(bopMyITBl, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYUHY C JPYTUMHU

BCJIMYHMHAM

10.6

OnuceiBaTh M3y4yEHHBIE DJIEKTPUUECKUE CBOWCTBA BELIECTBA U
JNIEKTPUYECKUE  sIBICHUS  (MPOIECCHI), HCHONB3yd  (pusnueckue
BEJIMYMHBL:  JJIGKTPUYECKUI  3apsil,  DJIEKTPHUYECKOE  TIOJIE,
HaHpH)KéHHOCTB moJjrsl, MOTCHHOHAJ, Pa3HOCTb MOTCHIUAJIIOB; IIPU
OIMMMCAaHUU TPABUIIBHO TPAKTOBATb (bI/ISI/I‘-ICCKI/Iﬁ CMBICJT UCIIOJIB3YCMBIX
BEIMYMH, WX OO0O3HAYCHUSI W EJWHUIIBI; YKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIOIIUE  JIAHHYIO  (U3MYECKYI0 BEIWYHHY C  JAPYTUMH

BEINM4YnHaMu

10.7

aHATM3UPOBaTh (PU3MUYECKHE TMPOLECCHl M  SIBICHUS, MCIOIb3YS
¢u3nveckre 3aKOHbI U MPUHLUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
u I 3akonsl HplOTOHA, 3aKOH COXpaHEHHUS MEXAHWYECKOW IHEPIuH,
3aKOH COXPAHEHUs MMITYJIbCa, IPUHILINI CYNEPHO3ULUNA CHJl, IPUHIINII
paBHONpABUs HMHEPLUUAIBHBIX CHUCTEM  OTCU€Ta; MOJIEKYJSPHO-
KMHETUYECKYIO TEOPHUIO CTPOCHHMS BEILECTBA, FA30BbIE 3aKOHBI, CBA3b
CpelHEW KUHETUYECKON SHEPruu TEIUIOBOIO JBHKEHUS MOJEKYNI C
aOCOJIIOTHOM TeMITepaTypol, MEpPBBIA 3aKOH TEPMOIAMHAMUKH; 3aKOH
COXPAaHEHHUs DJJIEKTPUUYECKOTO 3apsaa, 3akoH KynoHa; mpu 3TOM
pa3nuyath CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €0 MaTEeMaTH4YeCKOe

BBIPa)XCHHE W YCJIOBHS (TPaHUIIBI, 00IaCTH ) MPUMEHUMOCTH

10.8

OOBSACHATL OCHOBHBIC MPUHIIMITBI JCWCTBUS MAIIWH, TPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pasziuyaTh YCJIOBUS HUX 0€30MacHOro

HUCIIOJIB30BaHUA B HOBCGHHGBHOﬁ KHU3HU

10.9

BBITOTHATE SKCIEPUMEHTSHI 110 HUCCIIEAOBAHNIO (PU3NIECKUX SBICHUH U
MIPOIIECCOB C UCIOJIB30BAHUEM IPSMBIX M KOCBEHHBIX M3MEPEHUI; TIPH
3ToM (GOopMyIHpPOBaTh MpodiaeMy (3amady) M THUIOTE3y Y4eOHOTo
OKCIIEPUMEHTA,  COOMpaTh  YCTaHOBKY M3  IPEIJIOKEHHOTO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcyiecTBiaTh MpsIMbIE U KOCBEHHbIE HM3MEpPEHHsS (PUINUECKHUX
BEJIMYMH; MpPHU 3TOM BBIOMpATh ONTHUMAJbHBIA CHOCOO H3MEpeHUus M

HCIIOJIb30BaTh N3BCCTHBIC MCTOIbI OLICHKN HOI‘pGH.IHOCTCﬁ I/I3M€peHI/If/'I

10.11

HCCJIG,Z[OBaTB 3aBUCUMOCTH MCKAY (1)I/ISI/I‘-IGCKI/IMI/I BCiIn4YuHaMu C




WCIOJIb30BAHMEM TMPSMBIX HM3MEPEHHIA; TPHU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pe3yabTaThl TOJYYEHHOW 3aBHCHMOCTH
(bMBUYECKUX BEIMYMH B BHJIE TaOIUIl U TpadHUKOB, eIaTh BHIBOJBI 110

pe3yibTaTaM HUCCICIOBaAHUA

10.12

CobOmomate mpaBmia 0€30MAacHOTO  Tpylda TMPU  MPOBEICHUU
WCCAEAOBAaHUN B  paMKax Y4eOHOTO JKCIEpPUMEHTa, y4eOHO-
HCCHCﬂOBaTeHBCKOﬁ n HpOGKTHOfI ACATCIIBHOCTH C HCIIOJIB30BAaHHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1TaOOPaTOPHOTO 00OPYAOBAHUS

10.13

Pemate pacuérHble 3a1a4M ¢ SBHO 3aJaHHOM (pU3MUECKOW MOJEINBIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMsl  3aJadd  BbIOMpaThb  (U3UYECKYI0 MOJENb, BBIICIATh
¢usnueckre BETUUUHBI U (POPMYIbI, HEOOXOIUMBIE Ui €€ peIieHHs,
MPOBOJUTH PACYETHI U OLEHUBATH PEATbHOCTD IOJYyY€HHOTO 3HAUYCHUS

(hMBUYECKON BETMYUHBI

10.14

Pemate  kauecTBeHHbIE  3a/ayu: BBICTpauBaTh  JIOTUYECKU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKIEHHUI C OMOpON Ha U3yueHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/I3I/I‘IGCKI/IC SIBJIICHUS

10.15

Hcnonp3oBaTh mpu  pelleHud  y4eOHBIX 3aJad  COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTUH JUIsl TIOMCKa, CTPYKTYPUPOBAHUS,
MHTEpPHpETAllMd M MPEJICTaBICHUS Y4eOHOM W HAay4HO-NOMYJISIPHOMN
nH(pOpMalLIUH, MOJYYEHHON U3 Pa3IUYHBIX HUCTOYHHKOB; KPUTHUYECKH

aHAJIM3UPOBATH MOIYYaeMyl0 HH(OPMALIUIO

10.16

[IpuBoauTh MpHUMEpHl BKJIaJa POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPY)KAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOTHH

10.17

Hcnonp30BaTh TeOpeTHYECKHWE 3HAHMSA MO (U3UKE B ITOBCEJHEBHOW
KHU3HH 17151 o0ecTieyeHns: 0€301MacHOCTH MIpU 0OpalleH!H ¢ MpudbopaMu
U TEXHUYECKUMH YCTPOWMCTBAMHM, JJISI COXpPAHEHUs 3[0POBbS U

cOOJTI0ICHNST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIICH cpesie

10.18

PaGoTaTh B rpynmne ¢ BBIIOJHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH,
IJIaHUPOBAaTh  paboOTy  TpPYNIbl, palMOHAIBHO  paclpeacsiarTh
00S13aHHOCTH U IUIAHUPOBATh JEATEIBbHOCTh B HECTaHMAPTHBIX
CUTyallUsiX, aJieKBaTHO OIIEHHMBATh BKJIAJl KaXXJOTO M3 YYAaCTHHKOB

IPYIIIBI B pelIEeHHEe paccMaTpUBaeMoil MpoOIeMbl




11 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOEHUSI 0CHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero o0mero 00pa3oBaHus

11.1

JleMOHCTpHpOBaTh Ha TMpUMepax polb U MeCTo (HU3UKH B
(hOpMHUPOBaHMKM COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B Pa3BUTHUH
COBPEMEHHOM TEXHUKH U TEXHOJIOTHUH, B MPAKTUYECKON AEATEIbHOCTH

JIO/IeH, IIETIOCTHOCTh U €IMHCTBO (PU3NYECKOIN KapTHHBI MUpa

11.2

Y4uThIBaTh TPAaHUIBI IPUMEHEHUSI U3YUYEHHBIX (DU3MUECKUX MOJIEICH:
TOYEYHBIN AIEKTPUUECKUN 3apsf, siAepHast MOJEIb aTOMa, HyKJIOHHAs

MOJIEJIb ATOMHOTO Siipa MPH peleHNH (PrU3nIecKux 3aaa4y

11.3

Pacnio3naBathe ¢usuueckue sBIEHUS (MPOLECCh) U OOBICHATH UX Ha
OCHOBE 3aKOHOB  JJIGKTPOAMHAMUKM M  KBAHTOBOH  (PU3MKH:
AJIEKTPUYECKAsT TMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JCWUCTBUS  TOKa, B3aMMOJICHCTBHE MarHuTOB,
ANEKTPOMArHUTHAsT WHAYKIHSA, JCHCTBHE MArHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM MW JBIKYIIMWCS 3apsl, JJIEKTPOMarHUTHBIE
KoyieOaHWsT W BOJHBI, MPSIMOJMHEHHOE pPAacHpOCTpaHEHUE CBETa,
OTpaXeHHe,  TpeloMiIeHHe, uHTepdepeHuus,  audpakuus U
MOJIIpU3allvsl CBETa, AMCIEPCHS CBeTa, (OTOEKTpUIecKuii ddext
(boTtoadexr), cBeTOBOEC maBiIEHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, eCTECTBEHHass W  HCKYCCTBEHHAs

PaanOaKTUBHOCTD

11.4

OnuceiBaTh M3y4YEHHBIE CBOMCTBa  BellecTBa  (AJIEKTPUUECKHE,
MarHuTHBIE, ONITUYECKUE, SJIEKTPUUECKYIO MPOBOJAUMOCTh Pa3IHUHBIX
cCpel) W DJIEKTPOMArHUTHBIC SABJICHUS (MPOLECCHI), HUCIONb3YS
¢dbusznyeckue  BENWYMHBI:  JJEKTPUUECKUN  3apsal, cuila  TOKa,
ANIEKTPUYECKOE  HANpSOKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHUE,
pasHocTh moteHuuanoB, D/IC, pabora Toka, MHAYKIHS MarHUTHOTO
nonsi, cuina Awmmepa, cwia JlopeHna, HMHIYKTUBHOCTb KaTYIIKH,
SHEPTrusl AJIEKTPUYECKOT0 M MArHUTHOTO MOJel, Mepuoja U YacTtoTa
KoJieOaHu# B KoJIeOaTEIbHOM KOHTYpE, 3aps/l M ChJjla TOKa B IIPoIecce
TFapMOHMYECKUX AIIEKTPOMAarHUTHBIX  KOJIeOaHMH, ¢dokycHoe
paccTosiHHEe M ONTHYECKas CuUja JIMH3BL, MPU ONHUCAHHM IPABHIBHO
TpakToBaTb (U3WYECKUH CMBICT HUCHOJB3YEMBIX BEIMYMH, HUX
0003HAYeHHUS U EIUHMIBI; YyKa3blBaThb (OPMYJIbI, CBSA3BIBAIOIINE

JTaHHYIO (PU3HUECKYIO BETMUUHY C IPYTUMHU BETUUMHAMHU




11.5

OnuceiBaTh U3y4EHHBIE KBAaHTOBBIE SIBJIEHUS U IIPOLIECCHI, UCTIOIb3YS
¢u3nyecKkue BETMYMUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJTMHA
BOJHBI W 4YacTOTa CBETa, SHEPruss U HUMOyIbc (OTOHA, MEPUOL
rmojypacnajaa, OSHEprus CBSI3M AaTOMHBIX sA€p; IPU ONUCAHUU
MPaBUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIOIh3YEMbIX BEITUYHH,
ux 0003HAYCHMS] W EIUHUIIBI; YKa3bIBaTh (YOPMYIIbI, CBSA3BIBAIOIINE
JNaHHYI0 (PU3UYECKYI0 BETUYUHY C JPYTUMHU BEIMUYUHAMHU, BHIYUCIIATD

3HauYeHHUE (PU3NYECKON BETUUNHBI

11.6

AHanu3upoBath (U3NYECKHE MPOLECChl M  SBICHUS, HCIIONb3YS
¢usznyeckue 3aKOHbBI M OpuUHOUOBL:  3akoH Owma, 3aKOHBI
MOCJIEIOBATEILHOTO U MapajUIeIbHOTO COEAUHEHUsI MPOBOJIHUKOB,
3akoH JDxoyns — JleHua, 3aKOH 3JE€KTPOMAarHUTHOM MHAYKUUH, 3aKOH
MPSIMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHbl ~ TPEJIOMJIEHUS  CBETa, ypaBHEHHE  OWHINTEHHA IS
dotorddekra, 3aKOH COXpaHEHHS DJHEPTrUU, 3aKOH COXpaHEHUSs
MMIIyJbCa, 3aKOH COXPAHEHHS JIJIEKTPUUYECKOrO 3apsna, 3aKOH
COXpAaHEHUsT  MaccoBOro uucia, nocrynatel  bopa, 3akoH
paaMOaKTUBHOTO pacmaja; MOpd O3TOM pa3inyaTh CJIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MaTeMAaTHUYEeCKOE BBIPAKCHUE U YCIOBUS

(TpaHuIIBEI, 001ACTH) TPUMEHHUMOCTH

11.7

OHpe[[eJISITB HAIpaBJICHUC BCKTOpAa HWHAYKIUKU MArHUTHOTO IIOJIA

MPOBOJHKKA C TOKOM, CHJIbI AMriepa v cuiibl JIopeHna

11.8

CTpOI/ITB 1 OIIMChIBATb I/I306pa)K€HI/IC, co31aBacMoO€  INJIIOCKHM

3€pKajioM, TOHKOW JIMH301

11.9

BBITOTHATE SKCIEPUMEHTSHI 110 HUCCIIEAOBAHNIO (GU3NYECKUX SBICHUH U
MPOLIECCOB C HUCIIOJIB30BAaHUEM TPSAMBIX M KOCBEHHBIX W3MEPEHHH; MpH
3ToM (GOopMyIHpPOBaTh MpodiaeMy (3a1ady) M THUIOTE3y Y4eOHOTo
SKCHEpUMEHTa,  CcOOMpaTb  YCTaHOBKY W3  TIPEAJIOKEHHOTO

000pynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBObI

11.10

OcyiecTBiaTh TpsIMbIE W KOCBEHHBIE M3MEpPEHHS (PHU3UUIECKHUX
BEJIMYMH; MpPHU 3TOM BBIOMpATh ONTHMAJbHBIA CHOCOO H3MEpeHUus M

HCIIOJIb30BaTh U3BECTHBIC METOJbI OLICHKHN l'IOl"p@H.IHOCTeI\/'I HSMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIWYHMH C HCIOJIb30BAHUEM
NpSAMBIX ~ M3MEPEHUH; IMpU ITOM KOHCTPYMpPOBATh YCTAHOBKY,
¢buKcupoBaTh Ppe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJE TaOIMIl U Tpa(UKOB, J1eaTh BEIBOJBI 110 Pe3yIbTaTaM

ucciacagoBaHus

11.12

CoOmromate mpaBmia 0e30mMacHOro Tpylda TpU  MPOBEICHUHU




UCCIICIOBAaHUN B paMKax Y4eOHOro »HKCIepUMEHTa, Y4eOHO-
UCCIEA0BATENbCKON U IPOEKTHOM AEATEIbHOCTH C MCIOJb30BAaHUEM

M3MEPUTEIBHBIX YCTPOHUCTB U J1a00PaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHble 3aa4M ¢ SIBHO 3aJaHHOM (pU3MUECKOW MOJEINBIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMsl  3aJadd  BbIOMpaThb  (U3UYECKYI0 MOJENb, BBIICIATh
¢u3nveckre BETUUUHBI U (POPMYIbI, HEOOXOIUMBIE Uil €€ pelIeHHs,
MPOBOJUTH PACUYETHI U OLEHUBATH PEATbHOCTD IOJYYEHHOTO 3HAUCHUS

(hM3UYECKON BETMYUHBI

11.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpaWBaTh  JIOTUYECKU
HEMPOTUBOPEUUBYIO LIETIOYKY PACCYKIEHHUI C OMOpON Ha U3yueHHBIE

3aKOHBI, 3aKOHOMCPHOCTHU U (I)I/ISI/I‘-IGCKI/IG SIBJICHUA

11.15

Hcnonp3oBaTh mpu  pelieHud  y4eOHBIX 3alad  COBPEMEHHBIE
MH(POPMAIIMOHHBIE TEXHOJIOTUU JUIsI TIOHMCKa, CTPYKTYPUPOBAHUS,
MHTEpPIpETalMd M MPEJCTaBICHUS Y4eOHOM W Hay4HO-IOMYJISIPHOM
nH(pOpMalLIUH, MOJYYEHHON U3 Pa3IUYHBIX HUCTOYHHKOB; KPUTHUYECKH

aHAJIM3UPOBATH MOIYYaeMyl0 HH(OPMALIUIO

11.16

OOBSCHATh MPUHIUIBI ACHCTBHUS MAalINH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3nuyarh YCIOBHS HUX 0€30macHOro HMCIOJIb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[TpuBoAMTH TIpUMEpPBI BKJIAJa POCCUHCKUX MU 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

Hcnonb30BaTh TEOpeTUYECKHE 3HAHUS MO (U3UKE B IMOBCETHEBHOM
KU3HH 111 oOecrieueHns 6€30macHOCTH Ipu OOpaIeH!H ¢ MpuoopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, MJIi COXPAHEHWsI 370pPOBbSl H

COOIOICHHSI HOPM SKOJIOTHUECKOTO TIOBEJICHUS B OKPYKAIOIIEH cpe/ie

11.19

PaGotath B rpymnme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUpOBaTh ~ paboTy  TPYNIbI,  palMOHAIBHO  PACHpPENeNsATh
O0sI3aHHOCTM M IUIAHUPOBaTh JIEATENBHOCTh B  HECTAHIAPTHBIX
CUTyalUsX, aJCKBATHO OLEHUBATh BKJIAJ KaXXI0ro0 M3 YYaCTHUKOB

IPYIIIBI B PELICHUE paccMaTpUBAEMOil TPoOIeMBbI




IMPOBEPAEMBIE 9JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon
pa3neia

Kox npoBepsiemoro

3JJE€MEHTAa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUS

OU3NKA 1 METOABI HAYYHOI'O ITO3HAHW A

1.1

®uzuka — Hayka o npupoae. Hayunbie
METO/bl MTO3HAHMS OKpYXkarolero Mmupa. Poinb
JKCIIEpUMEHTa MW TEOpUM B  IIpolecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pU3HKe

1.2

MonenupoBanue (U3MYECKUX SBICHUH U
nponeccoB. Hayunsie runoressl. Ousznueckue
3aKOHBI U Teopuu. ['paHULIBI TPUMEHUMOCTH
buznyecKkux 3aKOHOB. [IpuHnun
cooTBeTcTBUs. Poinb m Mecto ¢usuku B
(dbopMupoBaHUH COBPEMEHHOM HAay4YHOH
KapTHHBI Mupa, B MPAaKTUYECKOU

IeITeIbHOCTH II0ICH

MEXAHHUKA

2.1

KMHEMATHKA

2.1.1

MexaHn4eckoe IBHKCHUE. OTHOCHTEIBLHOCTh
MEXaHNYCCKOT'O ABHXKCHUS. Cucrema otcuéra.

Tpaexropus

Ilepemenienue, cKOpocTh (CpeaHss CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepHabHOW TOYKH, UX MPOEKIMH HA OCH
CUCTEMBI KOOpJUHAT. Crnoxenue

MIEPEMELICHUN U CIIOKEHUE CKOPOCTEU

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JABWKCHUE. ['paduxu
3aBHCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOpEHHUs, IIyTH u NIEPEMEILICHNS

MaTepuaIbHOU TOUKH OT BpEMEHU

CBoOoaHoe majienre. Y CKopeHrue CBOOOTHOTO

najcHus




KpuBonuneiinHoe nBuxeHue. PaBHOMepHOE
ABHUKCHUC MaTepHaHBHOfI TOYKHN 110
OKPY>XKHOCTH. YTJIOBasi CKOPOCTb, JIMHEHaA
CKOpOCTb. Ilepuon u 4acToTa.

LleHTpOCTpPEMUTENEHOE YCKOPEHUE

TexHuueckue YCTPOMCTBA: CIIUJIOMETP,
ABUXKCHUC CHaApAAO0B, HCIHBIC W PCEMCHHBIC

nepeIayn

[IpakTnueckue paboTHI. N3mepenne
MTHOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOILICHUSI MEXIY MyTSIMH, MPOUIEHHBIMU
TEIOM  3a  TOCJIEIOBAaTEIbHbIE  paBHbIE
MIPOMEXYTKH BPEMEHH MIPU PaBHOYCKOPEHHOM
JNBKEHUU C HAYaJbHOM CKOPOCTBHIO, PaBHOM
Hyt0. 3ydeHue NBUKEHHS IIapuKa B BSI3KOM
KUOKOCTU. HSY‘ICHI/IG ABHUKCHUA TCIa,

OpOIIEHHOTO TOPU30HTAIBHO

2.2

JUHAMUKA

2.2.1

[TpunIIMn OTHOCHUTEJILHOCTH T"amunes.
[TepBriii 3akoH HproroHa. HMHepunaibHbIE

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. IlpuHnun cynepnosuuuu

CHUJI

223

Bropoii 3akon HproTOoHa 1si MaTtepuaibHOM
TOYKM B HHEPUUAIBHOM cucteMe OTcuéra
(UCO). Tperuit 3akon HeloToHa musa

MaTCpHraJIbHBIX TOYCK

22.4

3aKkoH BCEMHUPHOro TsroreHus. Cumna TsSKEeCTH.

[TepBast kocmuyeckasi ckopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHHUs
CKOJIbKEHUSI W CHJIa  TpPEHUS  IOKOS.
Koaddunuent tpenus. Cuna conpoTUBICHUS

IIpr ABVXXCHUU TEJIa B XKUAKOCTH HUJIN I'a3€

2.2.7

HOCTYHaTeJ'II)HOC 1 BpallaTCJIbHOC JIBUKCHHC




aOCOJIIOTHO TBEPAOTO TeJa

2238

MOMEHT CUJIBI OTHOCUTEIBHO OCH BpAILCHMUS.
[Ineqo cuibl. YciioBus paBHOBECUs TBEPAOIO
tena B UCO

229

TexHuueckue  yCTpOWCTBA:  MOAIIMITHUKH,

ABHUKCHUC UCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTueckue paboTel. M3yueHne ABMKCHUS
Opycka TI0 HAaKJIOHHOW TUIOCKOCTH TIOJ
JIEUCTBUEM HECKOJNBKUX cuil. HcciemoBaHue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIUX
B jAepopMuUpyeMOl TPYXKHHE U PE3HMHOBOM
oOpasne, OT BEJIWYHWHBI X JAchOpMaIIHH.
HccnenoBanue ycnoBuid paBHOBECHUS TBEPIOTO

TEJIa, UMCIOIICTO OCh BpalllCHUA

23

3AKOHBI COXPAHEHNA B MEXAHUKE

23.1

NMmynsCc MaTepuanbHONM TOYKH, CHCTEMBI
MaTEpHaIbHBIX TO4YeK. VIMIylbc CcHIBl H

HU3MCHCHUC UMITYJIbCA TCJIa

232

3akoH coxpaHeHuss wummyinsca B HCO.

PeakTuBHOE IBUXKECHUE

233

Pabora criet

234

MonIHOCTh CHIIBI

2.3.5

Kunernueckas sHeprus MarepuaibHON TOYKH.

Teopema 0 KHHETUYECKOU dDHEPIUU

2.3.6

[TorenmmansHast sHeprud. [loTeHmanbHast
DHEPrust YIIpYyro nehopMUPOBAHHON
npykuHbl. [loTeHIManpHass »dHEpPrus Tena

BOJIN3M IOBEPXHOCTHU 3eMIIU

2.3.7

HOTCHHI/IaHBHLIe N HCINOTCHLIMAJIBHBIC CHUIIBI.
CBi13p pa6OTI>I HCIMOTCHIOHAJIBHBIX CHI C
N3MCHCHUCM MEXaHHYeCKOI OHCPIrun
CHUCTEMBI TECII. 3akoH COXpaHCHUA

MEXaHUYECKON YHEPIrun

238

VYipyrue u Heynpyrue CTOJIKHOBEHUS




TexHuueckue yCTpOWCTBA: JABUIKEHHE PaKeT,

239
BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3ydyeHue CBsI3U
53,10 CKOpPOCTEM Tell IpU HEYNPYyroM yJape.

HccnenoBanne cBsi3u  pabOTBI  CHIIBI  C

H3MEHEHHEM MEXaHMIECKOM OHEPIruu T€iia

MOJIEKYJISIPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHoBHbIE MOJIOKEHHUSI MOJIEKYJISIPHO-
KUHETHYECKON TEOPUHU. bpoyHnoBckoe
newkenne. {uddysus. Xapakrep IBUKEHUS U

B33.HMO,Z[€I>'ICTBI/ISI qacCTull BEIICCTBa

Mogenu CTpoeHHsI Ta30B, KUIKOCTEH H
TBEPABIX Teln W  OOBSCHEHUE  CBOMCTB

BEIECTBA HA OCHOBE ITUX MOJENEH

Macca wMonekyn. KonudecTtBo —BemiecTsa.

[TocTostHHass ABoraapo

TemnoBoe paBHOBecue. Temmeparypa u €€

m3Mmepenue. [llkana remneparyp Llenscust

Mopnens  uaeanpbHOro  rasa. OcHoBHOE
ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKOU

TECOpHUHN NACAIIBHOT'O ra3a

3.1.6

AOcoiroTHasl TeMIiepaTypa Kak Mepa CpeaHen
KHHETUYECKOU OHCPIUU TCIJIOBOT'O ABUIKCHUS

yactuil raza. [lIkana temneparyp KenbBruna

VpaBuenue Knanelipona — MeHzgeneesa.

3axoH [lampToHa

l"azoBbIe 3akoHBI. M30mpo1iecchl B Ua€aTbHOM
ra3¢ C IIOCTOAHHBIM KOJIMYCCTBOM BCIIICCTBA:

n30TepMa, U30X0pa, n30oapa

TexHuueckue YCTpOICTBA: TEPMOMETD,

O6apomerp

3.1.10

[Ipaktuyeckne paboTel. M3MepeHue Macchbl

BO3/yXa B KJacCHOW komHare. MccnenoBanue




3aBUCUMOCTH MECXKAY IMapaMETpaMu COCTOSHHA

pa3pexkEeHHOTOo ra3a

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepmonuHamuueckass cucrema. BHyTpeHHsAS
JHEPrusi TEPMOJUHAMMYECKOH CHUCTEMBI H

cocoObl €€ U3MEHEHUS

322

KonngectBo Temnotsl u pabora. BayTpenHss

SHEPIUA OAHOATOMHOI'O NACAJIBHOI'O Ira3a

323

Buael Temmonepenauu: TEMIONPOBOMHOCTD,
KOHBEKILIMs, U3IydeHHE. TeIroéMKOCTh Tena.
VneapHas TEIIOEMKOCTHL BellecTBa. Pacyér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOTICpECaauC

324

[TepBrIii 3aK0H TepMoauHamMuku. [Ipumenenue
IIEPBOTO 3aKOHa TEPMOJIUHAMUKU K
uzonponeccam. ['paduueckas uHTEprpeTays

paboThI raza

3.2.5

TemoBsle mamuHbl. [IpuHUUMNBL  1EUCTBUS
TEIUIOBBIX MamuH. [IpeoOpa3zoBanus SHEPrUHU
B TemwIoBbIX MammHaX. KoaddumueHt
none3noro  geiictBus  (mamee —  KILJI)

teroBoil mammubl. [{ukn Kapuo u ero KITJ{

3.2.6

Bropoit 3aKOH TEPMOJAVHAMUKH.
HeoOpatumocTs  mporeccoB B MPHPOJE.
TemuoBble JIBUTaTEIIN. OKOJIOTU4ECKHE

MpOOJIEMBI TETIJIO3HEPTETUKH

3.2.7

TexHuueckue YCTPOMCTBA: JIBUTATENh
BHYTPEHHETO CropaHus, OBITOBOIA

XOJIOAWJIBHHUK, KOHIUITHOHED

3.2.8

[TpakTuyeckue padboTsl. 3MepeHue yaeabHOH

TEIUIOEMKOCTH

33

ATPET'ATHBIE COCTOSHMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapoobpazoBanue u KoHaeHcarus. Mcnapenue
)41 KHIICHUC. yHeHBHa}I TCILJIOTa

napooOpazoBaHusi. 3aBUCUMOCTh TeMIIEPaTypbl




KUIICHHUA OT JaBJICHUA

332

AOcCoNIOTHAasE W OTHOCHTEIBHASA BIAXXHOCTh

Bo3ayxa. HacelmeHHsii nap

3.33

Teépmoe  Teno. Kpucrannuueckue 51
amopdHBIE Tenma. AHH30TPONHS  CBOMCTB
KpUCTAJLJIOB. Kunkue KPUCTAJUIBI.

CoBpeMeHHbIE MaTEpHUATbI

334

[InaBnenne u Kpuctauzauus. Y aeiabHas

teruioTa TiaBneHus. Cyomumanust

335

YpaBHEHHE TEIIOBOTO OamaHca

3.3.6

TexHHUecKkne yCTpOWMCTBA: THUTPOMETP H
ICUXpPOMCTP, KaJIOpuMeTp, TEXHOJIOTHUHU
MOJIy4YEHHUSI COBPEMEHHBIX MaTepUalioB, B TOM

YUCJIC HAHOMATCPHUAJIOB, 1 HAHOTCXHOJIOTUHN

3.3.7

[IpakTnueckue paboThI. H3mepenue

BJIAXKHOCTH BO3yXa

SJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

DnekTpu3anus Tejl. DIeKTpudeckui 3apsa. JIBa

BUA SJICKTPUYCCKHUX 3apsi10B

[TpoBoaHMKH, JTUDJICKTPUKH u

MOJIYTIPOBOIHUKH

413

3aKkoH COXpaHCHHUSA SJICKTPUUICCKOTO 3apsaia

4.14

B3aumopeiictBue 3apsanoB. 3akon Kynona

DnexTpuueckoe noJie. Hanpsxénnocts
AIEKTPUUYECKOTO TOJIAL. [IpuHnMn
cynepno3uuuu.  JIMHUM ~ HanpsSKEHHOCTH

SJICKTPHUYCCKOI'0O I10JIA

PabGora cwmim  ANEKTPOCTATUYECKOTO  TOJIS.

IloTrenuuan. Pa3HoCcTh NOTEHIINAIOB

HpOBOI[HI/IKI/I U JUSJICKTPUKU B IMOCTOAHHOM
SJICKTPHUYCCKOM ITOJIC. I[I/IBJIGKTpI/I‘-IeCKaH

IMPOHUITACMOCTD

DIIEKTPOEMKOCTb. Konpgencarop.




DNEeKTPOEMKOCTh  IJIOCKOTO  KOHJEHCATOpa.

OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa

TexHuyeckue  yCTpPOWCTBA:  HJIEKTPOCKOIL,

AIIEKTPOMETP, DIEKTPOCTATHYECKas 3alluTa,

4.1.9
3a3eMJICHHE AJIEKTPONPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYWHBIN IPUHTEP

4110 [IpakTnueckue paboTHI. N3mepenne

JIEKTPOEMKOCTH KOHAECHCATOpa

4.2

IIOCTOSHHBIN SJIEKTPUYECKU TOK. TOKU B PA3JIMYHBIX

CPEJIAX

VcaoBus CYIICCTBOBAHUA IIOCTOSIHHOI'O

421 3NEeKTpUUecKoro Toka. Mcrtounuku Toka. Cuna
ToKa. [IoCcTOSIHHBIN TOK
422 Hanpspokenne. 3akon Oma 17151 yyacTka ey
Y DNEeKTPUYECKOE COMPOTUBIICHUE. Y IENbHOE
o COTIPOTHBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napasuiesnbHoe,
o CMEILIAHHOE COEIMHEHNE IPOBOIHUKOB
Pabora snexTpudeckoro Toka. 3akoH Jxoyms
4.2.5
— JleHna
4.2.6 MoOUIHOCTh 3JIEKTPUYECKOTO TOKA
anekTpoaBmwkymas cuna (manee — J/C) u
427 BHYTpPEHHEE CONPOTHBIIEHUE UCTOYHUKA TOKA.
o 3akon Oma ;s TONMHOW  (3aMKHYTOH)
aieKTprudeckoi nenu. Kopotkoe 3ambikanne
DneKTpoHHAas MIPOBOJMMOCTH TBEPABIX
428 METAJIJIOB.  3aBUCUMOCTb  COIPOTHUBIIECHMUS
o METaJIJIOB oT TEMIIEPaTypBhI.
CBepxnpoBOIUMOCTb
420 OnexTpuueckuid TOK B Bakyyme. CBoiicTBa
o AIEKTPOHHBIX ITYYKOB
[TonynpoBoaanku. CoOCTBEHHAS U TPUMECHAS
4.2.10 IIPOBOAMMOCTD TOJYIPOBOJHUKOB. CBoiicTBa

p-n nepexoja. [lonynpoBogHIKOBBIE TPUOOPHI




4.2.11

OJIGKTPUYECKU  TOK B DIJIEKTPOJIMTAX.
DNeKTpoNuTHIECKas JUCCOLAIUS.

DIIEKTPOJIN3

4.2.12

DIIEKTPUYECKUI TOK B raszax.
CaMOCTOATEIIPHBIA M HECAMOCTOATEIbHBIN
pazpsa. PaznuyHbple TUNBI CaMOCTOSITEIBHOTO

paspsana. Moinnus. [Inazma

4.2.13

Texnuueckue yCTpOMCTBA: aMIiepmerp,
BOJITMETP,  pPEOCTAaT, MCTOYHHKH  TOKa,
JJIEKTPOHATPEBATEIIbHBIC puOOpHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TEPMOMETP
COIIPOTUBIICHN, BAKYYMHBIU JIUOJ,
TEPMHUCTOPBI U (boTope3nucTopsl,

HOHYHpOBOHHHKOBBIﬁ JUO0a, raJIbBaHHUKaA

4.2.14

[IpakTnueckue paboThI. W3zyuenue
CMELIAHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenne 3OJIC HUCTOYHMKA TOKa M €rO
BHYTpPEHHEro comnportusieHus. HaOmronenue

3JIEKTPOIH3a

11 KIIACC

Kon
pazneia

Koanposepsiemoro
3jieMeHTa

IIpoBepsieMbIe Y1€eMEHTHI COAePKAHUS

4

SJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

4.3.1

IlocTosHHEIE MarHuThl. B3aumoneicTtBue

IIOCTOSAHHBIX MAarHuTOoOB

432

MaruutHoe mone. BekTop MarHuTHOU
uHaykiuu.  [IpuHmun — cynepro3uiuu.
Jlunun wmarnutHOM uwHAyknuu. Kaprtuna
JIMHUM  MarHuTHOW  MHAYKIUU  TOJA

IIOCTOSAHHBIX MAarHuTOB

433

MarauTHoe IIoJIe IMPOBOJHHUKa C TOKOM.

KapTI/IHa JIMHUA TI0JIS JJIMHHOT'O TIPSAMOIO




IMPOBOAHHMKA M 3aMKHYTOI'0 KOJBLEBOI'O
MNpOBOAHMKA, KaTyHIKM C TOKOM. OmngIT

Opcrena. BzaumoaelicTBue NpOBOIHUKOB C

TOKOM
434 Cuna Amnepa, €€ MOyJIb U HallpaBJIEHUE
Cuna JlopeHua, e€ MOAYJb U HallpaBJIEHUE.
JIBrokeHue  3apspKEHHOM — 4acTULBl B
433 OIHOPOJHOM MArHMTHOM mone. PaGora
cunel JlopeHua
4.3.6 SIBrIeHUE ANEKTPOMArHUTHON UHIYKIIUHI
4.3.7 [ToTok BeKTOpa MAarHUTHON MHIYKLIMHU
O/1C uaayKuuy. 3aKOH JIEKTPOMarHUTHOM
4.3.8 unyknun dapanes
BuxpeBoe snektpuueckoe moge. IJC
WHIYKIMA B TIPOBOJHUKE, JBIDKYIIEMCS
4.3.9 MOCTYMATeNbHO B OJJHOPOTHOM MAarHUTHOM
IoJIe
4.3.10 [IpaBuno Jlenna
NunykTuBHOCTH. SIBIE€HME CAMOMHIYKIUH.
4.3.11 OJ1C caMOMHAYKIIUU
DHeprusi MarHUTHOTO TOJs KaTyIIKH C
43,12
TOKOM
43.13 DNEeKTPOMAarHUTHOE T0JIe
TexHuueckue  yCTPOWCTBA:  TMOCTOSTHHBIE
MAarHHUTEI, AJIEKTPOMATHUTHI,
43.14
AJIEKTPOBUTATETb, YCKOPHUTEIH
3JIEMEHTAPHBIX YaCTUI, UHAYKIIMOHHAS T1€Yb
[IpakTuueckue paboTHL. N3yuenue
MarHUTHOTO TIOJSl KATYIIKH C TOKOM.
4.3.15 WUccnenoBanme AEMCTBUS  MMOCTOSHHOTO

MarHuTa Ha paMKy ¢ TokoM. MccrnenoBanue

SIBJICHUS 3JICKTpOMar HUTHOM HHAYKIOIHUN

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA




5.1.1

KonebarensHass cucrema. CBoOOIHEIE
Konebanus. l'apMoHMUEcKHe KoeOaHMs.
[lepron, wacrora, ammumTyna # ¢asza

KoJieOaHuil

[Ipy>xuHHBI MasTHUK. MaTtemaTU4ecKuin

MassTHHUK

VYpaBHEHHE TapMOHUYECKHX KOJICOAHMMA.
Kunematuueckoe u JMHAMHAYECKOE

OITHCaHKE KO0JIE0ATEILHOTO JABUXKCHUA

[IpeBpaiienue SHEpPruu npu
rapMOHHYECKUX KOJICOAHUSX. Cas3p
AMIUTATY/TbI KoJIeOaHui HCXOIHOU
BEJIMYMHBI C aMIUIUTyJaMH KoJjeOaHuil eé

CKOPOCTH B YCKOPCHUS

Konebarenbubiit  koHTYp.  CBOOOIHBIC
ANIEKTPOMAarHUTHBIE KoseOaHus B
UAeaJbHOM  KOJIEOAaTeIbHOM  KOHTYpE.
AHanorus MEXIy MEXaHHYECKHMH U
AJIEKTPOMArHUTHHIMU KOJICOAHUSIMU.

®opmyna Tomcona

3aKOH COXpaHEHHS PHEPTUU B UICATBHOM

KoJe0aTeTbHOM KOHTYpE

BreiHyKIeHHBIE MEXaHUYECKHE KOIeOaHusl.
Pe3onanc. Pe3zonancHas KpHBas.
BeiHyX1€cHHBIE DIIEKTPOMAarHUTHBIE

KOJIeOaHUsL.

[Tepemennbii  TOK.  CuHYyCOMAATBHBIN

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
AMIUTMTYIHOE W JIEMCTBYIOIIEE 3HAUYCHUE

CHJIbI TOKA U HAIIPAKCHUA

5.1.10

Tpancdhopmarop. [IponsBoactso, nmepeaayua
U TOTpeONICHHE SJEKTPUUECKON SHEPTUU.
DKOJIOTHYECKHE PUCKU MPU MPOU3BOICTBE

JIEKTPUYECKON JHEPIUH. Kynbrypa




HUCITIOJIB30BaHUA OJICKTPOSHEPTHUU B

MOBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycTpoiicTBa: celicmorpad,
JNEKTPUYECCKUI 3BOHOK, JMHUH

QJICKTpOoIepcaavd

5.1.12

[Tpaktuueckne pabotel. HccnemoBanue
3aBUCHMOCTH IEpHOJa MalbIX KoseOaHUil
rpy3a Ha HHTU OT JUIMHBI HUTH U MAaCCHI
rpy3a. MccnenoBanue nepeMeHHOTO TOKA B
[ENU W3 TOCJEI0BATEIbHO COCTUHEHHBIX

KOHJICHCATOPa, KaTYIIKHA U PE3UCTOPa

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, YCIOBUS
pacnpoctpanenusi. Ilepuon.  CkopocTb
pacmpocTpaHeHUs W JJIMHA  BOJHBL

[Tonepeynsie ¥ MPOIOIBbHBIE BOTHBI

522

HNuTtepdepentus u mudpakims

MCXaHHUYCCKHX BOJIH

5.23

3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

BricoTa Tona. TemOp 3ByKa

524

DJIEKTPOMarHuTHBIE  BOJIHBIL. Y CIIOBUS
I/IS.queHI/ISI Z-)HCKTpOMaFHI/ITHBIX BOJIH.
B3anmuas opuentanusa BektopoB E, B u v

B JICKTPOMAarHMTHOM BOJIHE B BaKyyMe

525

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MPeIOMJICHUE, NOJIIpH3anus,
midpakuus, wuHrepdepenuus. CropocTb

SJICKTPOMAarduTHBIX BOJIH

5.2.6

[MIxana DJIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHEeHHE >IEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHLII/IHBI paI[I/IOCBSISI/I U TCICBUACHUA.
Pagnomoxanusi. DIIEKTPOMarHuTHOE

3arpsiI3HEHUE OKPYKAIOLIEN Cpebl




528

TexHuueckrne yCTpPOWCTBA: MY3bIKaJIbHbIC
HHCTPYMEHTE, YABTpa3ByKOBas
IUArHOCTHKAa B TEXHUKE W MEAULHUHE,
pagap,  paauONpPUEMHUK,  TEJIEBU3O0D,

anTeHHa, Tenedon, CBU-neup

53

OIITUKA

5.3.1

[IpsiMmonuHeiHOE pacnpOCTpaHEHUE CBETa

B OJIHOPOJIHOM cpene. Jlyu cBeTa

532

OtpaxeHue cBeTa. 3aKOHbBl OTPaKEHUS
cBera. [loctpoenne M300paXkeHd B THIOCKOM

3epKajie

5.33

Ilpenomnenne cBeTa. 3aKkOHBI MPETOMIICHHS
CBeTa. AGCONIOTHBIN HoKa3aTesb

IMPECIOMIICHUA

534

[TormHoe BHYTPEHHEE OTpaKECHHE.
IIpenenbHblll yrosl MOJHOTO BHYTPEHHETO

OTpakKeHUS

535

Hucnepcusi cBera. CHOXHBIM  COCTaB

oenoro cBera. L{Bet

53.6

Cobuparoniue ¥ pacceuBaroOIIUe JUH3HI.
Tonkass nuH3a. DOKYyCHOE pacCTOSIHUE U
OIITUYECCKas cuiia TOHKOU JIMH3BI.
[TocTpoenne n300pakeHN B COOMPAFOIINX
U paccenBarOlMX JuH3ax. Popmyna
TOHKOM JHH3BI. YBEIMUYCHHE, JaBacMoOeC

JIMH30U

5.3.7

IIpenensl NpUMEHMMOCTH F€OMETPUYECKON

OIITHKHU

5.3.8

WNurtepdepenuss cBera.  KorepeHTHbIe
HMCTOYHHKHU. VYcenoBus HaOI0IeHUs
MaKCUMYyMOB u MHUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(l)aBHLIX KOTCPCHTHBIX HCTOYHUKOB

539

HNudpakmus  cera.  JudpakunoHHAs

peméTka. YcinoBue HaOIOEHUS TIABHBIX




MaKCUMYyMOB npu naacHuun

MOHOXPOMAaTHYECKOTO cBeTa Ha
TU(GPaKIMOHHYIO PEIIETKY
5.3.10 [Tonspuzanus cBera
TexHuueckre yCTpPOMCTBA: OYKH, JIyna,
doroanmapar, NPOSKIMOHHBIA ammapar,
5.3.11 MHKPOCKOTI, TEJIECKOT, BOJIOKOHHAS
OITHKA, T paKkInOHHAS pemeérka,
MOJIIPOU T
[IpakTnueckue paboTHI. N3smepenue
5312 nokasatenst npenomuienus. VccnenoBanue

CBOMCTB  W300paXeHWM B  JIMH3AX.

Habnronenue nucnepcun cBeta

DJIEMEHTHI CITIELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTU

6.1

['panunubl TPUMEHMMOCTH KJIACCHYECKOM
MEXaHUKH. ITocTynarsl TEOpUU
OTHOCHUTEJIbHOCTHU: MHBAapUaHTHOCTh
MOAYJsl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEILHOCTH DUHIITEHA

6.2

OTHOCHUTEIILHOCTD OOIHOBPEMCHHOCTH.
BaMeI[JICHI/Ie BpEMCHU U  COKpAlICHUC

TUINHBI

6.3

DHeprusi ¥ UMITYJIbC CBOOOHOM YaCTHITbI

6.4

CBsA3p Macchl C HEPTHEH W HMMIYJIbCOM
CBOOOJHOW YacTHULbl. OHEpPrus IOKOs

CBOOOHOM Y4aCTHUIIEI

KBAHTOBAA ®U3MKA

7.1

BJIEMEHTBI KBAHTOBOI OIITUKH

7.1.1

®otonbl. PopMmyina Ilnanka cBs3u 3HEprun
dboToHa C ero 4acrtoToil. OHeprus u

UMITYNbC (OTOHA

OtkpseiTie U uccnegopanue Gorodrddexra.
OINEBITEI AT. CroieToBa. 3aKOHEI

dorordpdexra




YpaBHeHue OUHNITENHA TUIA
dorordpdekra. «KpacnHas TpaHuIa»

dhoTorddexra

7.1.4

JaBnenne cBera. OnwiTel [1.H. JIeOGenena

7.1.5

XUMHAYECKOE IeHCTBUE CBETA

TexHuveckne ycTpoucTBa: (POTORIEMEHT,
¢doronaTuuk, COJIHEYHAs Oarapes,

CBETOIHO/I

7.2

CTPOEHHME ATOMA

7.2.1

Monens atoma Tomcona. OnbITE
Pezepdopaa o uccieqoBaHuio CTPOCHUS

aroma. [IimanerapHas Mozenb atoma

7.2.2

ITocTtynartsl bopa. N3nyuyenue u
norjomeHe (OTOHOB TpU  TMEpexofe
aTOMa C OJHOIO YpOBHsS DJHEpPruuM Ha
npyroi. Buasl ciektpoB. CriekTp ypoBHEH

SHEPrUM aToMa BOJIOPOAa

7.2.3

BomnHoBEIE cBoMcTBa 4acThll. BoJHBI e
Bpoiisns. KopnyckynsipHo-BOJIHOBO#
nyanu3M. Jludpakuus dIEKTPOHOB Ha

KpHUCTaJIax

7.2.4

CrioHTagHOe U BBIHY>XACHHOC H3JTYUYCHHUC.

Y CTpoHCTBO M MPUHIIMIT pabOTHI J1azepa

7.2.5

TexHHUeCKHE YCTPOMCTBA: CIIEKTPaJbHbBIN
aHanu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN

KOMITbIOTEP

7.2.6

[Ipaktuueckne  pabotel.  HaOmronenue

JINHENYATOT O CIIEKTpa

7.3

ATOMHOE APO

7.3.1

Metoapl HaOMIONEHUS W PETUCTpalUU

SJICEMCHTAPHBIX YaCTUI]

7.3.2

OTKpbITHE  paIUOAKTUBHOCTH.  OMBITHI
Pesepdopna mo ompeneneHuio cocTaBa

paguoakTUBHOTO  u3ydeHusi. (CBOMCTBa




anb(da-, 6eTa-, raMmma-u3nydeHus. Brnusaue

PaaAnOaKTUBHOCTH HaA JXUBBIC OPraHU3MbI

7.3.3

OTKkpblTHE  TPOTOHAa W HEUTpPOHAa.
Hyxnonnass moxens siapa ['eitzenOepra —
NBanenko. 3apsan anpa. MaccoBoe 4uciio

sapa. M3oTomnsl

7.3.4

Anbda-pacna. DIIeKTPOHHBII "
NMO3UTPOHHBI  Oera-pacman.  'amma-
U3JTydeHHE. 3akOH  paJMOaKTUBHOTO

pacnana

7.3.5

OHepruss CBA3M HYKJIOHOB B  sJIpe.

Anepusie cunbl. Jledekt Macchl sapa

7.3.6

Snepubie peakuuu. Jlenenue U cUHTE3

sanep

7.3.7

SnepHbiit peaxkTop. TepmosinepHbIi
cuare3. [IpoOGneMbl H  HEPCHEKTHBBI
SIICPHOM  DHEPreTHKH.  DKOJOTHYECKUE

ACIIEKTHI SIIEPHOU SHEPIE€TUKHU

7.3.8

OnemeHtapHble  4yacTulbl.  OTKphITHE
MO3UTPOHA. @dyH1aMeHTaIbHbIE

B3aUMOJICHCTBUS

7.3.9

TexHuyeckue  yCTpOWCTBA:  JO3UMETD,
Kamepa BuibcoHa, SAEpHBIA peakTop,

aroMHas bom0a

7.3.10

[Ipaktuyeckne pabotel. MccnenoBanue
TPEKOB JaCTHUI] (mo TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&nnoro neba. CosBesmus, spKue

3Bé3I[BI, JIaHCThI, X BUIUMOC IBUXKCHUC

8.2

Comnueunas cucrema. llmanmeTsl 3eMHOU
TPYIIIbI. IImaHeThI-ruradThl u ux
CIIyTHUKH, KapJUKOBBIE IUIaHETHL. Mabie

Tena CoTHEYHOH CUCTEMBI




8.3

Connne, dotochepa u  armocdepa.

CoHeuHas akTHBHOCTD

8.4

Nctounuk sHeprun ConHua u 3B€371

8.5

3BE3bI, MX OCHOBHBIE XapPAKTEPUCTUKHU:
Macca, CBETUMOCTb, Paauyc, TEMIIEpaTypa,
1504 B3aMMOCBSI3b. Juarpamma
«CTEKTpaJIbHBIA KJIACC — CBETUMOCTbHY.
3BE34pI  IJIAaBHOM  ITOCICAOBATCIIBHOCTH.
3aBUCUMOCTh «Macca — CBETHMOCTBLY» IS

3BE3]1 IVIaBHOI MOCJIEN0BATEILHOCTH

8.6

Buyrpennee CTpOCHHE 3BE3 L.

CoBpeMeHHbIE Ipe/ICTaBICHUS 0
IIPOUCXOXKIEHNU U 3BoMtonK CosHIa U 3BE3A.

OTankl )KU3HU 3BE3NT

8.7

Mneunsiii  Ilyre — Hama ['amakrtuka.
CnupanbHas ctpyktypa  [amaktukwu,
pacupenesnieHue 3BE31, ra3a U IBUIM.
Ilonoxxenne wu naBwxkenue ConHIla B
lanaktuke. Ilnockas wu  chepudeckas

HOJICUCTEMBI | alakTUKH

8.8

Tuner ramakTuk. PaguoramakTMKd U

KBasapbl. UEpHBIE ABIPHI B sAPAX TAIAKTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akon XaO6ma. Pas30Oeranue ranaxkTHK.
Bospact u pamuyc BcenenHoil, Teopus
Bonbmioro B3peiBa. Monens  «ropsuen

Bcenennoiy. PenukroBoe usnyuenue

8.10

MacmrabHast ~ cTpykTypa  BceneHHoi.
Meraranaktuka. Hepeménubsie mpoGiembl

aCTPOHOMUU




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

®dwuzuka. 10 kmacc : yuel. ais 001meoopa3oBaT. OpraHu3anuii : 6a30BbId U yriay0s. ypoBHH /
I'.4. Msakumes, b.b. byxosues, H.H. Cotckuii; mox pen. H.A. TlapdenTtreBoit
®wusmka. 11 kmace : yuel. ais 001meoopa3oBaT. opraHu3anuii : 6a30BbId U yriTy0a. ypoBHH /

I'.4. Msakumes, b.b. byxosues, B.M. Uapyrun; nox pen. H.A. TlapdentreBoit

METOAUYECKUE MATEPHUAJIBI JI5S1 YYUTEJISA
dusuka (yrryOoneHHbIH ypoBeHb). Peanmzarus tpedboBannii ®I'OC cpeqnero oomero

oOpasoBaHmus : MeToU4YecKoe mocodue it yuutens / ; Hayd. pemaktop M. B. CemeHoB. —

M.: ®I'BHY «MHCTUTYT cTpaTerun pa3BuTHs oOpazoBanms», 2023.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

OTtkpeIThiid Oank 3aganuii EI'D https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

POUI https://fg.resh.edu.ru/

https://m.edsoo.ru/9bf5¢c621
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