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INOACHUTEJIBHAS 3AIINCKA

[IporpamMma mo ¢Qu3uke 6a30BOr0 ypOBHS Ha YPOBHE CpETHEro OO0IIero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHHWH W TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
oOpasoBarenbHOI nporpaMMel, peacTaBiaeHHbIX B DI'OC COO, a Takxke ¢ yuétoMm deaepanbHOn
paboueil mporpaMMbl BOCHUTAHUS U KOHLIETILUH [IPEIolaBaHusl yueOHoro npeamera «Pusnkay B
oOpa3zoBaTenbHBIX opranm3auusix Poccuiickoit ®Denepanuu, peanu3ymOIIUX  OCHOBHBIC
o0pa3zoBaTenbHbIC TPOTPAMMBI.

Conepxanue mnporpammsl 0 (U3UKE HANpPaBIEHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOU KapTHHBI Mupa oOydaromuxcs 10—11 kmaccoB mpu oOydyeHnn ux (u3uke Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-AEATEIbHOCTHOTO 1mo1xoAa. IIporpamMma no ¢pu3nke COOTBETCTBYET
tpedoBanusiMm ®I'OC COO K IUIaHUPYEeMBIM JTHYHOCTHBIM, MPEIMETHBIM U METalnpeIMETHBIM
pe3yiabTaTaM OOYYeHHs, a TaKXKe YUHUThIBAET HEOOXOJUMOCTb peaU3allMi MEXIIPEIMETHbIX
cBsi3el (PU3MKM C €CTeCTBEHHO-HAyYHbIMH Y4YeOHBIMU IHpeaMeTamu. B Hel ompenenstorcs
OCHOBHBIE IIeJIM M3y4eHUsl (PU3MKHM Ha YpOBHE CpenHero oOmiero o0pazoBaHMs, IUIAHUPYEMBbIC
pe3yabTaThl OCBOCHHS Kypca (M3UKH: JINYHOCTHBIE, METapeAMETHBIE, TPEIMETHBIC (Ha 6a30BOM
YpOBHE).

IIporpamma o (pu3KKe BKIIOYAET:

® I[UIAHUpPYEMBIE PE3yJIbTaThl OCBOSCHUS Kypca (hu3uku Ha 0a30BOM YpOBHE, B TOM YHUCIIE

IIpEeMETHBIE PE3YJIbTAThI IO TOaM O0YUYECHHUS;

e cozaepxxaHue yueOHoro npeamera «Pusnka» 1o rojgaM oOydeHusl.

®dusnka KaK HayKa o HanboJiee 00X 3aKOHAaX IMPUPO/IbI, BEICTYTas B Ka4ecTBE y4eOHOTO
IperMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJaJ B CUCTEMY 3HAaHUN 00 OKpYXarolleM MHpeE.
HIkonbHBI Kypc (U3MKM — CHCTEMOOOpa3yloIuil Uil €CTeCTBEHHO-HAyUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIEKAT B OCHOBE MPOILIECCOB U SBJICHUN, N3y4aeMbIX
XUMHeH, Ouonoruel, ¢uznueckoil reorpadueit u actpoHoMmuel. Mcnonp3oBaHue M aKTHBHOE
MpUMEHEHNE PU3NUECKUX 3HAaHUH OIpesiessieT XapaKkTep U pa3BUTHE Pa3HOOOPa3HbIX TEXHOJIOTUI
B cdepe HHEpreTuKH, TPAHCIOPTa, OCBOGHUS KOCMOCA, IOJIyY€HHs HOBBIX MaTepHajoB C
3aJJaHHBIMM CBOMCTBaMH U Jpyrux. M3yueHue pu3nKu BHOCUT OCHOBHOM BKJIaJl B (POpMUpPOBaHHE
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa OOyyaroumxcs, B (OpMUpOBAHUE YMEHUN NPUMEHSTh
Hay4YHBIM METO/1 TO3HAHUS NP BHIMOJIHEHUN UMHU YUEOHBIX UCCIIEI0BaHUM.

B ocHOBY Kypca ¢u3uku Ui ypoBHs CpeiHEro o01iero oopa3oBaHus MOJIOKEH Pl UAEH,
KOTOpBIE MO>KHO paccMaTpHUBaTh KaK IMPUHLUIIBI €0 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEM Kypc SIBISIETCS JIOTUYECKH 3aBEPUIEHHBIM, OH
COJIEP’KUT MaTepuai U3 BCeX pa3/ieloB (PU3MKH, BKIIIOYAET KaK BOMPOCH! KJIACCHUUYECKOM, TaK U
COBpEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUHU ¢ HEll MaTepuan Kypca pU3HKH 0O0bEeMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBiseTcss (OpPMHUpOBaHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesa eymanumapuzayuu. EE peanuzanus npeanonaraeT UCHOIb30BaHUE TYMaHUTAPHOTO
NoTeHIMaja (PU3NYECKON HayKH, OCMBICTICHUE CBS3H Pa3BUTHS (PU3UKHU C pa3BUTHEM OOIIECTBa, a
TaKXXe C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMHU U HKOJIOTHUECKUMH MPOOIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc Gpusnku npemnogaraetT 3HaKOMCTBO € IIUPOKUM
KPyTrOM TEXHHYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNN U3YUYEHHBIX TEOPHI U 3aKOHOB.



Hoes »sxonocusayuu peanusyercs TMOCPEICTBOM BBEACHHUSA D3JIEMEHTOB COJEp)KaHUS,
MOCBSIIEHHBIX KOJOTUYECKUM IMPOOJIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTUEM
TEXHUKHU M TEXHOJIOTHH, a TaKkxKe 00CyKJIeHNUS IPOoOIeM palliOHAIBHOTO IPUPOIOTIONB30BaHUS U
HKOJIOTUYECKOM O€30MacHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMH Kypca (pU3UMKH Ha ypOBHE CpeaHero oluiero oOpa3zoBaHUs
SABIIAIOTCS (u3nyeckue Teopuu ((PpopMHUpOBaHUE NPEACTABICHUNH O CTPYKTYpEe IOCTPOCHUS
¢usnveckoil Teopuu, poiau (YHIAMEHTAIBHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX
MPEJCTAaBICHUAX O MPUPOAE, TPAHHULAX MPUMEHUMOCTH TEOpHUH, /Uil ONMHUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJICHUI U MTPOLIECCOB).

CucreMHO-eSTeIbHOCTHBIN MOAXO0/ B Kypce (DM3MKHU peaiu3yeTcs MPEXJIe BCEro 3a CUéT
OpraHU3alK SKCIIEPUMEHTAIBLHON AeATeNbHOCTH oOyyaromuxcs. s 6a30BOro ypoBHs Kypca
(U3MKH — 3TO HCIOJIb30BAHUE CHUCTEMBI (POHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
Ja00paTOPHBIX pabOT, KOTOpPhIE B MporpaMme Mo (U3MKEe OOBEIWHEHBI B OOMIMK CIHCOK
YUYEHUYECKUX MPAKTHUECKUX paboT. BolgeneHue B ykazaHHOM MepeyHe JabopaTopHBIX padoT,
MPOBOJIUMBIX ISl KOHTPOJISE M OICHKH, OCYIICCTBIIICTCS YYaCTHUKaMHU 0Opa30BaTELHOTO
nporecca UCXOIsl U3 OCOOSHHOCTEW IUIAHMPOBAHUS M OCHAIIEeHUs kabuuera ¢usuku. [Ipu sToM
o0OecrieunBaeTcs OBJAJICHHE OOYyYaroIIMMHUCA YMEHUSIMU MPOBOAUTH KOCBEHHBIE H3MEPEHHS,
UCCIIEIOBAaHMS 3aBHUCHUMOCTEH ()M3MUECKUX BEIMYUH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
MIPEUIOKEHHBIX THUITOTES.

Bosbioe BHUMaHUE yAenseTcs PEeNIeHUI0 PacyETHBIX M KaueCTBEHHBIX 3a1ad. [Ipu sTom
JUIS pacYETHBIX 33/1a4 MPUOPUTETOM SIBJISIOTCS 3aauul C SIBHO 33JJaHHOMN (DPU3MUECKON MOJEIBIO,
MO3BOJISIIOIINE IPUMEHSATH U3yUYEeHHBIE 3aKOHBI M 3aKOHOMEPHOCTHU KaK U3 OJTHOTO pa3felia Kypcea,
TaK W WHTETPUPYS 3HAHUS W3 pa3HBIX pas3zienoB. [l KauyecTBEHHBIX 3agad MPHOPHTETOM
ABIISIIOTCSL  3aJaHUS Ha OOBSICHEHHE NPOTEKaHWs (PU3MUYECKUX SIBICHHUH M TPOIECCOB B
OKpY’Karolie »u3HU, TpeOyromue BblOOpa (U3NYECKON MOJeNnu A CUTyalMH TNPaKTHKO-
OPUEHTHUPOBAHHOI'O XapaKTepa.

B cootrBerctBunm ¢ TpeboBanusiMu PI'OC COO k maTepuanbHO-TEXHHUUECKOMY
obecrieueHnto yueOHOro Tporiecca 6a30BbIi ypOBEHB Kypca (GU3MKH Ha YPOBHE CPEIHETO 00IIIETro
00pa3oBaHMs JIOJKEH U3y4yaThbCs B YCIOBUAX NMPEIMETHOro KabuHeTa (PU3MKHM UM B YCIOBHSAX
MHTETPUPOBAHHOI'O KaOMHETa IMPeIMETOB €CTECTBEHHO-HAyuyHOro Iukia. B xabunere (u3nku
JOJDKHO OBITh HEoO0XoAumoe jabopaTopHoe 00OpYyJOBaHME JJsi BBIIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pru3uKe yYeHHYECKUX MPaKTHUECKUX padOT U IEMOHCTPAIIMOHHOE 000py/T0BaHHE.

JleMoHCTpalmoHHOe 00opyoBaHHE (OpMUpYETCs B COOTBETCTBHMM C HPHUHIUIIOM
MUHUMAaJIBHON JOCTATOYHOCTH M OOECIeYMBAET MOCTAaHOBKY MEPEUYHCICHHBIX B MPOrpaMMe I10
¢u3nKe KIFOYEBHIX IEMOHCTpPAIU IS WCCIEAOBAHHS HW3YyYaeMbIX SIBICHHA W TIPOIECCOB,
AMITUPUYECKUX U (PYHIAMEHTATLHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JIaGopatopHoe 000pyaOBaHHE Ul YUEHHYECKUX IMPaKTHUECKuX paboT (opmupyercs B
BUJIE TEMaTHYECKUX KOMIUJIEKTOB M OOecleYMBaeTcsi B pacuéTe OJHOIO KOMIUIEKTa Ha JIBYX
oOydaromuxcs. TeMaTHdeckre KOMIUIEKTHI J1abopaTOPHOrOo OOOpYyNOBaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUM aHAIOTOBBIX M IH(POBBIX MPHOOPOB, a TaKXKe
KOMIIBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LHU(POBBIX JTAOOPATOPHIA.

OCHOBHBIMU LETSIMH U3Y4EHUS (PU3UKU B 0011IEM 00pa30BaHUU SIBIISIOTCS:

e (dopMHUpOBaHHE HHTEpeca W CTPEMJICHHS OOYYarOIIUXCS K HAyYHOMY HW3YYCHUIO

MPUPOJIBI, PA3BUTHE UX MHTEIUIEKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTEH;



pa3BUTHE TMPEACTAaBICHUI O HAy4YHOM METO/A€ TMO3HaHUA | (GOpMUPOBaHUE
HCCIIEIOBATENILCKOIO OTHOIICHUS K OKPY’KaIOIIUM SIBJICHUSIM;

(dbopMUpOBaHNE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yJsibTaTa U3yYeHHs] OCHOB CTPOCHHUS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

(dbopMupoBaHHEe YMEHU OOBSACHATH SIBJICHUS C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUN U
HAy4YHBIX JOKa3aTeNbCTB;

(dbopMupOBaHHE MPEACTaBICHUN O POy (PU3UKHU AJIL Pa3BUTHUSL APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTiKeHHe 3THX IieNiell oOecreunBaeTcsl pelieHHueM CIEeAYyIoIUX 3agad B Ipolecce
M3ydeHHsI Kypca (QU3UKH Ha YPOBHE CpPEIHEro o0IIero o0pa3oBaHuUs:

pHOOpETEeHNE CUCTEMbI 3HaHUN 00 00IIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSIX, BKIIOUYAsI MEXaHUKY, MOJIEKYJISIPHYIO (PU3HUKY, JIEKTPOJUHAMHUKY, KBAHTOBYIO
(bU3HKY U IIEMEHTHI aCTPOPU3UKH;

dbopMUpOBaHHE YMEHUN MPUMEHSATh TEOPETHUECKUE 3HAHUS [UIsi OOBSCHEHUS
(bu3nyecKux SBJICHUA B TMPUPOAEC W JUISl TPUHATUS NPAKTHUECKUX pEUICHHH B
MMOBCEIHEBHOM KU3HU;

OCBOCHHE CITOCOOOB pEIICHHs pPAa3UYHBIX 33a7ad C SBHO 33aJaHHOH (U3NYECKOM
MOJIEIBIO, 33]1a4, TOIPAa3yMEBAIOIINX CAMOCTOSITETILHOE CO3/IaHNe (PH3HMUECKON MOJICIH,
aJICKBAaTHOM YCJIOBUAM 33]1a4u;

MOHMUMaHWe (PU3UYECKHX OCHOB U TMPUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJOTMYECKHUX MPOLECCOB, UX BIMSIHUS HA OKPYKAIOILIYIO CPENY;

OBJIaJICHHE METOJaMU CaMOCTOSITEIbHOIO TUIAHUPOBAHUS M MPOBEICHUS (HU3HMUECKUX
OKCIIEPUMEHTOB, aHaliM3a M  HMHTEpHpeTaluu  HUHPOPMALUH,  ONpPEAeTICHUS
JIOCTOBEPHOCTH IOJYYEHHOTO PE3YJIbTATA;

CO3JIaHUE YCIOBUM I Pa3BUTUSL YMEHUM MPOEKTHO-UCCIEN0BATEIBCKON, TBOPUECKON
JEATEIIbHOCTH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) Ha ypOBHE CpeAHEro oOIIero odpazoBaHUs
orBoautcs 136 wacos: B 10 kimacce — 68 vacos (2 yaca B Henento), B 11 kimacce — 68 yacos (2 yaca
B HEJIETIIO).

[Ipennaraemslii B mporpamme 1o ¢pu3HKe nepedyeHb J1ab0paTOpHBIX U MPAKTHUECKUX paboT
SBIIETCS PEKOMEHJIOBAaHHBIM, YYMTEIh JAeNaeT BbIOOp MpoBeneHUs TabOpaTOpHBIX padoT U
OTIBITOB C YUYETOM MHIUBUAYaTIbHBIX 0COOEHHOCTEN 00yYatOIIUXCsl.



COJEPKAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3nka u MeTOAbl HAYYHOI'0 MO3HAHUSA
®dusuka — Hayka o npupone. Hayunele mMeTonsl NO3HaHUS OKpysKarowmero mupa. Ponb
HKCIEPUMEHTA ¥ TEOPUH B MIPOIIECCE MO3HAHUS MIPUPOIbI. DKCIEPUMEHT B (PU3UKE.
MonenupoBanue (U3NUECKUX SBICHUH U mporeccoB. Hayunsie rumnores3sl. Ousnueckue
3aKOHBI U Teopuu. [ paHUIIbI TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp u mecro Qusuku B (QOPMHUPOBAHUU COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B
IIPaKTUYECKON AESITETbHOCTH JIFOIEH.

Jlemoncmpayuu
AHaJI0roBbIE M ITU(PPOBBIC U3MEPHUTEIIBHBIC TPHUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBvKeHHE. OTHOCHUTEIBHOCTh MEXaHMYECKOro ABMkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, ckoOpocTh (CpemHssT CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHUE
MaTepuaIbHON TOUYKH, UX MPOEKIIMH HAa OCH CUCTeMBbI KoopauHaT. ClloKeHHE MEepPeMEIICHUN U
CJIO)KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSAMOJMHENHHOE ABIKeHHe. ['paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, TyTH U NIepEMEIICHUSI MaTePHUAIIbHOM TOYKH OT BPEMEHH.

CBoOoaHoe mageHue. Y cKkopeHrue CBOOOIHOTO MaICHHS.

KpuBonuueliHoe nBmxeHue. JIBukeHHME MaTepHATbHOM TOYKH 10 OKPYXKHOCTH C
MTOCTOSTHHOM 10 MOJTYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JIMHEIHast ckopocTk. [lepuoa u yactora
oOpamienust. [lenTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuueckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHHUE: CIIUIOMETP, IBUKEHUE CHAPSIIOB,
LIETIHBIE U pEeMEHHBIE NTEPEIAUN.

Jlemoncmpayuu

Mopaenb cucteMbl 0TCUéTa, WUTFOCTPAIINS KHHEMAaTUUECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeobOpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmoienue aBrkeHus Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTATBHO.

N3mepenne yckopeHust CBOOOHOTO MaICHHUS.

HampaBnenue ckopocTu npu ABMKEHUHN TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yueHne HepaBHOMEPHOTO IBMKEHUS C 1IEJIbIO ONPEIEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOMIEHUS MEXKTY MY TSIMH, TPOUIEHHBIMHU TEJIOM 3a MOCJIeI0BaTEIbHbIE
paBHBIE TIPOMEXYTKH BPEMEHW TPH PABHOYCKOPEHHOM JBIKEHWU C HAYaJbHON CKOPOCTHIO,
PaBHOU HYJIIO.

N3yuenue nNBUKEHUS 1IAPUKA B BI3KOU KUJKOCTH.

N3yuenue nukeHus Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa



[Ipunnun otHocutenbHOCTH ["anunes. [lepBeblil 3akoH HeroToHa. MHEpLmaibHbIE CUCTEMBI
OTCY€Ta.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cwi. Bropoir 3akon HproTona st
MareprabHOM TOUKU. TpeTuid 3akoH HeroTOHA 171 MaTepraibHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tspkectu. [lepBasg kocMHuueckas CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, CKoabxeHus1, kaueHus ). Cuna tpenus. Cyxoe Tpenue. Cuia
TPEHHSI CKOJBLXKCHUS M cuiia TpeHus mokosi. Koaddumuent tpenus. Cuna CONpOTUBICHUS TTPU
JBUKEHUH TeJa B )KUJIKOCTH WJIU Tase.

[ToctynaTenbHOe U BpamiaTeabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTEINIBHO OCH BpateHus. [nedo cuibl. Y cinoBust paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpoWcTBA M MPAKTUYECKOE NPUMEHEHHUE: NOJALIWIHUKHN, JBHKECHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrnoxeHnue cui.

3aBHCUMOCTH CHJIBI YIPYTOCTH OT Ae(popMariuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIbEME U NaJACHUU.

CpaBHeHHE CHUII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

VYcnoBus paBHOBecHs TBEPIOTO Teyia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

Nzyyenne nuxenus Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B TPYXXUHE U PE3UHOBOM
oOpasiie, OT ux aedopmaruu.

UccnenoBanue ycnoBuii paBHOBECHs TBEPJOTO TeJA, UMEIOIIETO OCh BPAILCHHUS.

Tema 3. 3aKonbl COXpaHeHUA 6 MEXAHUKE

Nmmynsc MatepuaabHOM TOUKH (TENa), CUCTEMBI MAaTePUATIbHBIX TOUeK. VIMITyIbC CHITBI 1
M3MEHEHNEe UMITYJIbCa TeJla. 3aKOH COXPAHEHHS UMITyJibca. PeakTHBHOE JBUKEHUE.

PaGota cumnbl. MOIIHOCTH CHITBI.

Kunernueckasi sHeprusi MarepualibHOM Touku. Teopema 00 M3MEHEHHHM KUHETHYECKON
SHEPTUH.

[TorennmansHas sHeprus. [loTeHManpHas sHEPTUs ynpyro a1eOopMUPOBAHHON MPYKHHBI.
[ToTennmansHas SHEPTUs TeNa BOIU3U TOBEPXHOCTH 3EMITH.

[ToTeHnmanbHble M HEMOTCHIMANBHBIE CHIBL. CBs3b pabOThl HEMOTEHIIMAIBHBIX CHII C
M3MEHEHNEM MEXaHWYECKON YHEPTUU CUCTEMBI Tell. 3aKOH COXpPaHEHUS MEXaHWYECKOW YHEPTUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCcTpoMCTBa U IPAKTUYECKOE IMPUMEHEHHUE: BOAOMET, KOIEpP, MPYKUHHBINA
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEeHUs UMITYJIbCA.



PeakTuBHOE ABHKEHUE.

[lepexon moTeHLIMAIBHON YHEPTHH B KHHETUYECKYIO M O0paTHO.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3ydenue aOCONIOTHO HEYHPYroro yjaapa € MOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

UccnenoBanue cBs3u pabOTHI CHJIBI C M3MEHEHHEM MEXaHWYECKOW 3HEepruM Teja Ha
IIpPUMEpPE PaCTSKEHHSI PE3UHOBOTO JKI'yTa.

Pa3znea 3. Mosiekyasipaasi pu3uKa U TEPMOAUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJEKYIISIPHO-KMHETHYECKOW TEOPHH U MX OIBITHOE 000CHOBAHUE.
Bpoynosckoe amwkenue. JJuddysus. Xapakrep IBUKESHUS U B3aUMOJICHCTBUS YaCTHUII BELIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEH U TBEPBIX TE U 0ObSICHEHNE CBOWCTB BEILIECTBA HA OCHOBE
3TUX MoJeneil. Macca u pa3mepsl mosiekyi. KonnuectBo BeuectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Lenscus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHUHETUYECKONW TEOpHUH
uJeanbHOr0 ra3a. AOCONIOTHAas TeMIleparypa Kak Mepa CpeaHell KHHETHYeCKOH SHEepruu
TEIUIOBOTO JIBMKEeHUs yactull ra3a. [llkana temnepatyp KenbBuna. ['a30Bble 3akOHBI. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akon dansTona. M3ompoieccsl B WaeanbHOM Ta3e C MOCTOSTHHBIM
KOJIMYECTBOM BellleCTBa. ['paduueckoe NpeaCcTaBI€HHE H30IPOLECCOB: H30TEPMa, H30XO0pa,
nzobapa.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OneIThl, JO0Ka3bIBAIOIIME JIMCKPETHOE CTPOCHHME BeEIIeCcTBa, (ororpaduu  MOJEKYJ
OpPraHUYECKUX COEANHEHUN.

OmnbIThl 0 AU Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKECHHSI.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOAECUCTBHS.

Monens, HIUTFOCTpUpYOLIas IPUPOLY JaBJICHUS ra3a Ha CTEHKH COCyJa.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS U1€aJIbHOTO ra3a, N30MpOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

Omnpenenenne Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE H3MEpeHUl 00béMa
KOMHATBI, JAaBJICHUS U TEMIIEPATypbl BO3yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMu COCTOSTHUS pa3peKeHHOI'o Tasa.

Tema 2. Ocnoebl mepmoounamurku

TepMmonnHamuyeckass cucreMa. BHYTpEeHHsIsI SHEPrusi TEPMOJMHAMHYECKONH CHCTEMBI U
criocoObl e€ n3MeHeHus. KonndecTBo TemoTsl U pabota. BHyTpeHHss1 SHEprHs 0IHOATOMHOTO
uJearbHOTO raza. Bujpl Temonepeaayu: TEIIONPOBOIHOCTb, KOHBEKIINS, U3TyUeHHE. Y 1eTbHas
TEII0EMKOCTH BemiecTBa. KonnuecTBo TEIIOTHI MU TeIIonepeiaye.

[Tonatue o0 aamabatHOM mnpouecce. llepBrlii 3akoH TepMoaAMHAMHUKHU. lIpumeHeHue
NIEPBOTO 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. ['padudeckas naTepnpeTanus padoThl rasa.

BTopoii 3akoH TepmoanHamMuki. HeobpaTuMOCTh TPOIIECCOB B MPUPO/IE.



TennoBsie mamuHbl. [IpuHIMIBL AeHicTBUS TEIUIOBBIX MaluH. [IpeoOpa3oBaHus sHEpruu B
TeroBbIX MammuHaX. KoaddunueHT nosiesnoro aercrsus TeraoBoi MamuHbl. [ukin KapHo u ero
KOX(PHUIHUEHT MOJIE3HOTO ACHCTBUS. DKOJIOTHUECKUE MTPOOIIEMBI TETNIOIHEPT € TUKH.

TexHuueckue yCTpPOWCTBA W MPAKTHUUECKOE NPUMEHEHHUE: JIBUTareilb BHYTPEHHETrO
CropaHus, ObITOBOW XOJOJUIBHUK, KOHIUIIOHED.

Jlemoncmpayuu

V3meHeHrne BHYTPEHHEH HSHEPruu Tella MPH COBEPIICHUU pabOThI: BBUIET MPOOKH M3
OYTBUIKH ITOJ] ACHCTBUEM CIKATOTO BO3/IyXa, HarpeBanue 3(pupa B TaTYHHOUH TpyOKe MyTéM TPEHUS
(BUICOIEMOHCTpAITHS ).

N3meneHnue BHyTpeHHEH 3Hepruu (TemMrepaTyphl) Tella Ipy TeIuionepeaaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3/yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATEIISI BHYyTPEHHETO CTOPAaHUsI, PEAKTUBHOTO JABUTATEIIA.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

W3mepenue yaenbHo# TermIoEMKOCTH.

Tema 3. Azpecammuvie cocmosanun eeujecmea. Dazoevie nepexoowvt

[TapoobpazoBanue u KoHIeHcaIus. Vicnapenue u kurnenue. AOCOIOTHAS M OTHOCUTEIIbHAS
BIQXKHOCTh BO3Ayxa. HackilieHHBIN map. YenbHas TEIuioTa mapooOpa3oBaHus. 3aBUCHMOCTh
TEMIIEPATypPbI KUTIEHUS OT AABJICHUS.

TBépnoe teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOIHUS CBOMCTB KPUCTAJLIOB.
Kunkue kpuctamisl. CoBpeMmeHHble MaTepuanbl. [lnaBneHue m kpuctammzanus. Y aeiabHas
teruiorta miasneHus. Cyonumanus.

VYpaBHeHHEe TEIIOBOro OanaHca.

TexHudeckue yCTpOMCTBA W MPaKTUUECKOE IMPUMEHEHHE: TUTPOMETP U TICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUHN TIOJTyISHHSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIEHHBIX MAPOB.

Kunenue nmpu moHW>KEHHOM JaBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmroienne HarpeBaHus ¥ MJIaBICHUS KPUCTALTHYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaJIJIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepenne OTHOCUTENBHOM BIa)KHOCTH BO3IyXa.

Paznen 4. DiekTpoanHamMuka

Tema 1. Inekmpocmamuxa

OnexTpuzanus TeJl. OJEKTpUYecKUil 3apsa. [IBa BHIA DIEKTPUYECKUX 3apsiioB.
IIpoBOAHMKY, TUANEKTPUKH U TIOJYTIPOBOJIHUKN. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3aps/a.

B3anmopeiicteue  3apsimoB.  3akoH Kynona. TodedHBI  DJIEKTPUYECKUM  3apsl.
Onektpuueckoe mnoje. Hampsk€HHOCTH 3nekTpuueckoro mnousd. [lpuHumMn cyneprno3uuuu
NMEKTPUYECKUX NOJIEH. JINHNN HaNPSyKEHHOCTHU AIIEKTPUYECKOTO MOJIS.

PabGora cun anexktpocratnueckoro mons. IloTeHuwman. Pa3HOCTh  MOTEHIMAJIOB.
[IpoBOAHMKY M TUANEKTPUKH B 3IEKTPOCTATUYECKOM Mose. [IusnekTpuueckasi MpOHUIIAEMOCTb.



OnektpoémkocTh. KoHzeHcaTop. DIIEKTpOEMKOCTh IUIOCKOIO KOHJEHCATOpa. OJHEPIus
3apsKEHHOI0 KOHJIEHCATOpA.

TexHuyeckue yCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHHUE: BJIEKTPOCKOIN, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAsl 3alUTa, 3a3€MIIEHHE 3JIEKTPOIPHOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIN
armapar, CTpyHHbINA IPUHTEP.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHIUIT ACUCTBUS JIEKTPOMETPA.

B3aumopeiicTBue Ha3IEKTPU30BAHHBIX TEJI.

DIEKTpUYECKOE MOJIE 3apSKEHHBIX TEll.

[IpoBOIHMKY B 3EKTPOCTATHUECKOM I10JIE.

DnexTpocTaTHuecKas 3aluTa.

JIMDIIEKTPUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOPA OT IUIOLIAAH IJIACTHH, PACCTOSHUS
MEXIy HUMH U IU3JIEKTPUYECKON TPOHULIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue 31meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTPUYECKU TOK. Y CJIOBHS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. MICTOUHMKM TOKa.
Cuia Toka. [TocTossHHBIN TOK.

Hanpsixenune. 3akon Oma aiid yyacTka Henu.

DnekTpruyeckoe CONPOTUBIICHUE. VY nenbHOE CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenpHOE, MapaIeIbHOE, CMENIAHHOE COEMHEHNE ITPOBOIHUKOB.

Pabota snexktpuueckoro Toka. 3akoH Jlxoyns—JIennia. MOmHOCTb 3IEKTPUIECKOTO TOKA.

DNEeKTPOABUKYILAsA CUJIa U BHYTPEHHEE CONPOTUBICHUE NCTOYHHMKA TOKA. 3akoH Oma a1
MOJIHOM (3aMKHYTO#1) aekTpuyeckoil nenu. KopoTkoe 3amblkaHue.

DneKTpOHHAsE TPOBOIUMOCTH TBEPABIX METAIIIIOB. 3aBUCUMOCTH COMIPOTUBIICHUS METAJIIOB
oT Temrepatypbl. CBEpXIPOBOIUMOCTb.

DneKkTpruyecKkuil TOk B Bakyyme. CBOMCTBA 3JI€KTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEeHHass W MPUMECHAs TMPOBOJUMOCTH IOJYIPOBOJIHUKOB.
CgoiicTBa p—n-nepexona. [loaynpoBogHuKOBbIE TPHUOOPHI.

DnexTpuueckKuid TOK B pacTBOpax M paciulaBax 3JEKTPOJIUTOB. JNEKTPOJIUTHYECKAs
qucconuanus. JIeKTPoIIn3.

DnekTpruyeckuil Tok B razax. CaMoCTOSTEIbHBIN U HECAMOCTOSTENbHBIN pa3psa. MosHus.
[Tna3zma.

TexHuyeckue yCcTporucTBa U MPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTAT,
HUCTOYHUKHA TOKa, DJJEKTpOHArpeBaTellbHbIE MPUOOPHI, DIEKTPOOCBETHUTENBHBIE MPUOOPHI,
TEPMOMETP  COMPOTUBICHHS, BaKyyMHBIH JHOJ, TEPMUCTOPHI U  (HOTOPE3UCTOPHI,
MTOJTYTIPOBOTHUKOBBIN THOJ, TAThBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

3aBUCHMOCTb CONPOTHUBIICHUS ILWJIMHJIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOLIATA
MTONIEPEYHOI0 CEYEHUS U MaTepHuana.

CwMmeniaHHO€ COeJUHEHHE TPOBOJHUKOB.



[Ipsimoe m3mepeHne 3neKTpoABMKyLIeH cuiibl. KOpoTkoe 3aMblKaHHE TaJbBaHHMYECKOIO
JJIEMEHTA U OLIEHKA BHYTPEHHET O CONPOTHUBIICHUS.

3aBUCHUMOCTh COIIPOTUBJICHHA MECTAJIJIOB OT TEMIICPATYPEIL.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii paspsi ¥ IpOBOAUMOCTb BO31yXa.

OaHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHne cMEmaHHOTO COCIMHEHUS PE3UCTOPOB.

W3mepenue aIeKTpOABMIKYILEH CHIIBI MCTOYHHMKA TOKA U €70 BHYTPEHHETr O CONIPOTUBIICHHUS.

Habntonenue snextpoinusa.

MexnpeamMerHblie CBA3U

Wzyuenue kxypca ¢usuku 06a3oBoro ypoBHs B 10 Kjacce OCYIIECTBIISIETCS C y4ETOM
COJIEpKATENIbHBIX MEXIPEAMETHBIX CBA3€H C KypcaMu MaTeMaTHKH, OMOJIOTMH, XHMMHU,
reorpauu U TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHbIE C M3YyYEHUEM METOJOB HAy4YHOrO IO3HAHMS:
SBJICHWE, Hay4dHBId (hakT, THMoTe3a, (U3MYECKas BEIUYHMHA, 3aKOH, TCOPHs, HAOIIOICHHE,
9KCIIEPUMEHT, MOJIEIIMPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMbl ypaBHEHUH, TuHelHas QyHKIus, napadoia, runepooia,
uX rpaduKu U CBOWMCTBA, TPUTOHOMETPUYECKUE (YHKIIUU: CHHYC, KOCUHYC, TAHTEHC, KOTAHTeHC,
OCHOBHOC TPUTOHOMCTPUYCCKOC TOKACCTBO, BCKTOPbBI M HUX MNPOCKOHWHM Ha OCH KOOpPAWHAT,
CJI0)KEHHE BEKTOPOB.

Buonozus: MexaHndyeckoe BHXKEHHUE B )KUBOH mpupone, 1ud¢ysus, ocMoc, TEI000MeH
KUBBIX OPTaHU3MOB (BUJbI TEIUIONEPEIAUH, TEMJIOBOE PAaBHOBECUE), SJIEKTPUUECKUE SBJICHUS B
YKUBOU MIPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, JKUIKOCTEH M Ta30B, JJIEKTPUYECKUE
CBOMCTBA METAJUIOB, AJIEKTPOJIUTHUYECKAS TUCCOLUALINS, FalbBAHUKA.

l'eocpagpus: BAaxXHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHHUKE, MOJIIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHMs MMIIYJIbCa B TEXHHUKE (pakera,
BOJAOMET W Jpyrue), JABUTaTeIb BHYTPEHHETO CropaHusi, mapoBas TypOuWHa, OBITOBOM
XOJIOOUJIbHUK, KOHAUITUOHEP, TEXHOJOIUH TTOJTYUCHUA COBPEMCHHBIX MAaTCPUAJIOB, B TOM YHCJIC
HAaHOMATepHaJIOB, W  HAHOTEXHOJOTUH,  DJIEKTPOCTATHYECKas  3alllUTa,  3a3eMIICHUE
AJIEKTPONIPUOOPOB, KCEPOKC, CTPYHWHBIM NpPUHTEp, dJIEKTpOHArpeBaTeibHbIE MPHOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KJIACC

Paznea 4. DuekTpoanHamMuka
Tema 3. Maznummnoe none. INeKmMpoOMaACHUMHAA UHOYKUUA
ITocTtostHHBIE MarHuThl. B3auMoaelcTBUE IIOCTOSIHHBIX MarHuToB. MarHutHoe moie.
Bekrop marHuTHOM MHAYKUUU. [IpUHIUII Cyneprno3uuyu MarHUTHBIX MOJIEH. JINHUKM MarHUTHON
nHAykuu. KapTiuHa TuHU MarHUTHON MHAYKIMHU TOJISt HOCTOSIHHBIX MAarHUTOB.



MaruutHoe 1oje NpoBOJHMKA C TOKOM. KapThHa IMHMI MHAYKIHMM MarHMTHOTO IOJISA
JUIMHHOTO TIPSMOIO IIPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHMKA, KaTYHUIKA C TOKOM.
OmnsiT Opcrena. BzanmopeiictBue MPOBOAHUKOB C TOKOM.

Cuinia Amriepa, e€ MOJyJib M HalpaBJICHUE.

Cuna JlopeHua, €€ MoOIyslb M HamnpasieHue. J[BW)KEHUE 3apsHKEHHOW YacTULBl B
OJTHOPOJHOM MarHUTHOM noje. Pabota cuisl Jlopenua.

SIBneHue HBJIEKTpOMarHUTHOM WMHAYKUMH. IIOTOK BekTOpa MarHUTHOM WHIYKIUU.
DneKTpOoABMKYLIasl CUJIa MHAYKLIUHU. 3aKOH 3JIEKTpOMarHuTHON uHaykuuu dapanes.

BuxpeBoe siekTpudeckoe Imoje. OJIEKTPOIABMKYINAs CHJIA MHAYKIUUA B IPOBOJHUKE,
JBUKYLIEMCsI IIOCTYIIATENbHO B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuio JleHna.

NHayKTUBHOCTD. SIBIIEHHE CAMOMHAYKLINU. DIEKTPOABIIKYIIAs CUla CAMOMHIYKLIHH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuyeckue ycTpoicTBa M NPAKTUYECKOE NPUMEHEHHUE: IIOCTOSHHBIE MAarHUThI,
AJEKTPOMArHUThI, IEKTPOIBUTaTElb, YCKOPUTEN 3JIEMEHTAPHBIX YaCTUL, MHAYKLHOHHAS 11€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUM MHIYKIIMY MarHUTHOTO MOJIS.

B3aumoneiicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBieHME AIEKTPOMarHuTHOW MHIAYKIIMH.

IIpasuio JleHua.

3aBUCUMOCTD 3JIEKTPOABIKYIIEH CHJIBI MHAYKLIIUU OT CKOPOCTH W3MEHEHUS MarHUTHOIO
MOTOKA.

SIBneHne caMOMHTyKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4eHne MarHuTHOTO MOJISl KaTYIIKH C TOKOM.

HccnenoBanue 1eiCTBUS TOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

WccnenoBanue siBieHUS AIEKTPOMarHUTHOM NHIYKIIUH.

Pa3pen 5. Kojie0anust 1 BOJITHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUNHblE KOJIEOAHUS

KonebarenpHass cuctema. CBoOomHble MexaHWueckwe KosieOaHus. [apmMoHHUeckue
konebanus. Ilepwon, wactora, amrmumtyaa u Qasa konebanuil. I[lpyXUHHBIH MasTHUK.
MatemaTuueckuii MasTHHUK. YpaBHEHHE TapMOHUYECKHX KoneOanwii. [IpeBpaieHue sHEpruun
MIPU TAPMOHUYECKUX KOJICOAHUSX.

Konebatenpupiii kOHTYp. CBOOOAHBIC SJIEKTPOMArHUTHBIE KOJIEOAHUS B HICATHHOM
KojeOaTeIbHOM KOHType. AHANIOTHS MEXAY MEXaHHMYECKUMU ¢ DIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs DHEPTUU B UACATLHOM KOJIeOaTEIbHOM
KOHTYDE.



IIpencraBnenue o 3aTyxarooluUXx KoneOaHUsX. BrIHYKIeHHbIE MEXaHUYECKUE KOJIEOaHuUs.
Pe3onanc. BeiHyK€HHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHHUS.

Ilepemennbiii Tok. CMHYyCOMIaIbHBIA MEPEMEHHBIH TOK. MOLIHOCTh MEPEMEHHOIO TOKA.
AMIUIMTYHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA M HATIPSKEHMUSL.

Tpancdopmarop. IlponsBoxacTBo, mepenaya M MOTpeOICHUE DIEKTPUUYECKOM HHEPIuu.
OKOJIOTUYECKME PpUCKA IIPU INPOU3BOACTBE 3neKTpodHepruu. KynbTypa ucnonab3oBaHUSA
AJIEKTPO3HEPTUU B ITOBCETHEBHOM JKU3HH.

TexHudeckue yCTPOWCTBA M IPAKTUYECKOE IMPUMEHEHHUE: DJIEKTPUYECKHM 3BOHOK,
TeHEepaTop MEPEMEHHOTO TOKA, JIMHUU JIEKTpoIepe1ay.

Jlemoncmpayuu

HccnenoBanue nmapaMeTpoB KosiebaTenbHO cucTeMbl (PY>KUHHBIN WIM MaTeMaTHUECKUI
MasTHUK).

Habmronenue 3atyxaromux KojaebaHuu.

HccnenoBanue CBOMCTB BBIHYKICHHbBIX KOJICOAHUH.

Habimotenue pe3oHanca.

CB00OOIHBIC AIIEKTPOMArHUTHBIE KOJICOAHMS.

OcumsiorpaMMbl  (3aBUCUMOCTH  CHUJIBl TOKAa W HANpsDKEHUs OT BpPEMEHM) JUId
3JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3oHaHc mpu mocienoBaTeNbHOM COEIUHEHUM PE3UCTOpa, KaTYHIKM MHIYKTUBHOCTH U
KOHJIEHCATOopA.

Mozenb IMHUY 3JIEKTPOIIEpEIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH NIEPUOAA MaJIbIX KOJIEOAHUM Ipy3a HA HUTU OT JUIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanne MEpEMEHHOIO TOKa B LENM M3 IOCIEI0BAaTEIIBHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTyIlIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpOMAZHUMHbIE 60IHb

MexaHnnueckue BOJIHBI, yCiIoBUs pacnpocTtpaHeHus. [lepuoa. CkopocTh pacpocTpaHeHus
u JuiMHa BoJHBL. Ilomepeunble M mpojosbHBIE BONHBL. MHTepdepenuus u nudpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHHIE BOJIHBI. YCIIOBUSI M3JIy4E€HHs 3JIEKTPOMAarHUTHBIX BOJIH. B3aumHas
opuenTanus Bektopos E, B, V B anekrpomarauTHo# BosHe. CBOMCTBA 2JIEKTPOMArHUTHBIX BOJIH:
OTpaXKEHHe, MpeJoMJIeHHe, TNojspu3anus, audpakuus, uHTepdepeHuus. CKopocTh
ANEKTPOMArHUTHBIX BOJIH.

[kana >MeKTpOMarHUTHBIX BOJH. [IpuMeHeHHe 3JeKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[IpuHIMIIBI paguOCBsI3U U TeNEBUACHUA. Pagronokanus.

DIIEKTPOMAarHUTHOE 3arps3HEHUE OKPYIKAOIIECH CPEBI.

TexHuyeckue ycTpoiicTBa M MPAaKTHUUECKOE MPUMEHEHHUE: MY3bIKaJdbHbl€ WHCTPYMEHTHI,
yJIbTpa3ByKOBasl AMATHOCTHKA B TEXHUKE M MEIULMHE, pajap, paauONpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U PaCIPOCTPAHCHHUE TIOTIEPEIHBIX U TIPOJIOJIBHBIX BOJIH.



Konebuomeecs Te0 Kak HCTOYHMK 3BYKa.

HaGnroneHnue oTpaxeHus 1 NpeJoMIIeHUs MEXaHUUECKUX BOJIH.

Habmronenue nnrepdepeHunu u qupakiui MEXaHHIECKUX BOJIH.

3BYKOBOH PE30HAHC.

HaGntoneHue cBsi3u IPOMKOCTM 3ByKa M BBICOTBI TOHA C aMIUIMTYAOM M 4acTOTOH
KoJieOaHuH.

HccnenoBanue CBOWCTB — 3JCKTPOMAarHUTHBIX  BOJIH:  OTPaXXEHHE, IPEIOMIICHHUE,
noJsipusanus, Tudpakuus, uHTepdepeHuus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsimonuHeiiHoe pacipocTpaHeHue cBeTa B OJJHOPOAHOM cperie.
JIyu cBetra. ToyeuHbI ICTOYHUK CBETA.

Otpaxenue cBera. 3aKOHbI OTpakeHUs cBerTa. [locTpoeHue H300pakeHUN B IUIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3akoHbl MpelOMIEHHs cBeTa. AOCONIOTHBIA  IOKa3aTellb
npenomiienusi. [lomHoe BHyTpeHHee oTpakeHWe. llpenenbHBIN yrosn MONTHOTO BHYTPEHHETO
OTPaAKCHHUS.

Hucniepcus csera. CiioxHbIH coctaB Oenoro cera. L{Ber.

CoOuparomue ¥ paccenBaroniye JuH3bl. ToHKas muH3a. DOKYCHOE pacCTOSHUE H
ONITUYECKasl cujia TOHKOM JHH3bI. [locTpoeHne m300pakeHnii B COOMPAIOIINX U PAaCCEUBAIOIINX
nuH3ax. @opMysia TOHKOW JIMH3BL. Y BEJIUYECHHE, TaBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

BonnoBast ontuka. WuHrepdepeHuus cBera. KorepeHTHble HMCTOUHUKU. Y CIOBUS
HaOJIOICHNSI MAKCHMYMOB U1 MUHUMYMOB B WHTEP(EPEHIIMOHHON KapTHHE OT JIBYX CHH(a3HBIX
KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakius cera. JludpakuuoHHas pemérka. YcloBHEe HaONIOJEHHUS TJIaBHBIX
MaKCHUMYMOB IIpH MaJICHUU MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpOHCTBA M TPAKTUYECKOE MPHMEHEHHE: OYKH, JIyna, (oToarmapar,
MIPOEKIIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOII, BOJJOKOHHAsI ONTHKA, AU(paKIIMOHHAs pelIETKa,
HOJISIPOUI.

Jlemoncmpayuu

[IpsiMmonmHEitHOE pacnpoCTpaHEeHUe, OTPAKEHHWE M TperomiieHne cBeta. OnTHYeckue
pUOOPBHI.

[TonmHOE BHYTpeHHee oTpakeHue. MoJienb CBETOBOA.

WccnenoBanue cBONCTB N300paxKeHH B TMH3aX.

Moaenu MUKpPOCKOIIA, TeIECKONa.

Habmonenue nnatepdepeHIim cBera.

Habmtonenue nudpakuuu cera.

Hab6mronenue qucnepcun certa.

[TomyyeHne crieKTpa ¢ TOMOIIBIO IPU3MEI.

[TonmyyeHue criekTpa ¢ HOMOIIBIO AU(PPAKIIMOHHON PEIIETKY.

HaGmtoneHue nonspusaium cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenue nokaszaresns IpeaoMIIeHUs CTEKIIa.



HccnenoBanue CBOMCTB M300payKeHHM B JIMH3AX.
HabGmronenue qucnepcuu cBeTa.

Pa3zznen 6. OcHOBBI cienMAIbHOM TEOPUH OTHOCHUTEILHOCTH
['panuubl MPUMEHUMOCTH Kjaccuyeckol mexaHuku. [locTynaTel crnenralibHON TEOpUH
OTHOCUTEJILHOCTH: HWHBApUaHTHOCTb MOAYJS CKOPOCTH CBE€Ta B BakKyyMe, MPHUHIHUII
OTHOCUTEIBHOCTH DHHINTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMeJICHHE BPEMEHH U COKPAILEHUE JJTUHBI.
DHEpPrusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIbI.
CBs3b MACChI C SHEPTUEH U UMITYJILCOM PEJIITUBUCTCKOM YaCTUIbI. DHEPIHUs MOKOS.

Paszpnen 7. KBanToBas pusuka

Tema 1. dnemenmut KGAHMOBOI ONMUKU

®oronsl. @opmyina [lnanka cBs3u sHeprun (HOTOHA C €r0 YACTOTOW. DHEPTUS U UMITYIIBC
¢dotoHa.

OtkpeiTie u wuccnenoBanue ¢oroddpdexra. Omnbitei A. I'. CromeroBa. 3aKOHBI
dhorodrddekra. YpaBHenue DitHmreitHa 1 hotodddekra. «KpacHas rpanuiay Gorosddexra.

JaBnenue cBera. Onbitel [1. H. JIeGenena.

XHWMHYECKOE ICHCTBHE CBETA.

TexHudyeckue ycTpOWCTBA W MPAKTUYCCKOE NpUMEHEHHe: (PoTo3neMeHT, (OTOAATUHUK,
COJTHEYHas Oatapesi, CBETOIHO/I.

Jlemoncmpayuu

®otor(hPexT Ha YCTAHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHELTHETO poTOdPeKTa.

Cseroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiThl Pezepdopaa mo paccesnuro o -gactuil. [lnanerapHas
Mozenb atoMa. [loctynatel bopa. M3nyuenue u nornomienne (pOTOHOB MpH MEpexoe aroMa ¢
OJIHOTO YPOBHS 3HEPruu Ha Apyroi. Buael cniektpoB. CekTp ypoBHEH SHEPIUU aTOMa BOJIOPOJA.

BousiHoBbIe cBoOMicTBa yacTull. Bomubl ge bpoinsa. KoprycKyisipHO-BOJIHOBOM Tyau3M.

CrioHTaHHOE U BBIHYKJIEHHOE H3JTyueHHe.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CIEKTPaJbHBIA aHaJIU3
(cnexTpockomn), J1a3ep, KBAaHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pesepdopra.

Omnpezenenre JIMHBI BOJIHBI Jlazepa.

Habmoienne muHeHYaThIX CIEKTPOB U3ITYYCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

HabmtoneHue nuHeuaToro crnekrpa.

Tema 3. Amomnoe aopo



DOKCIepUMEHTBI,  JOKa3blBAIOIIME  CIOXKHOCTH  CTPOCHHSI  siApa. OTtkpbiTHE
paauoaktuBHOCTH. OnbIThl Pe3epdopaa o onpeneneHuio cocraBa paJuoakKTUBHOTO U3TyYESHHUS.
CoiicTBa anb(a-, 6era-, raMmMa-u3IydeHus. BiusHue paqnoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.

OTtkpeITHE TPOTOHA U HelTpoHa. Hykinonnast mozens sijpa ['eiizenOepra—lBanenko. 3apsij
sanpa. MaccoBoe uncio sapa. 3oTomnsl.

Anbda-pacnag. DJIEKTPOHHBIM M TMO3UTPOHHBIN OeTa-pacnan. ['amma-u3aydeHue. 3akoH
paZAMoaKTUBHOIO pacraja.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuibl. JledekT Macch spa.

Snepubie peakuuu. JleneHue u CUHTE3 AIEp.

Anepupiii  peaktop. Tepmosiaepublid cuHTe3. [IpoOnemMbl M TMEPCIEKTHUBBHI  SACPHON
SHEPreTUKU. JKOJIOTMUYECKUE aCIIEKThl AEPHON SHEPreTHUKH.

OnemeHTapHble YacTUlibl. OTKPBITHE TO3UTPOHA.

MeTop1 HAOIOICHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTanbHbIe B3auMoieiicTBUs. EqUHCTBO (hr3rueckoil KapTUHBI MHpA.

TexHuyeckue ycTpoHCTBa M NMPAKTUUYECKOE NMPUMEHEHUE: A03UMETp, kamepa BuibcoHa,
STIEPHBINA PEaKkTop, aTOMHasi bomoa.

Jlemoncmpayuu

Cu€TurK HOHU3UPYIOIIMX YaCTHII.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM (hoTOorpadusiM).

Pa3pnen 8. DiieMeHTHI ACTPOHOMMH U ACTPOPUZNKH

Oransl pa3BUTHS acTpoHOMUU. [IpukiasHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 3Bé€3anoro Heba. Co3Be3ausi, spKkue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneunas cucrema.

Connue. ConHeyHast akTuBHOCTh. Mcrounmk sHeprum ConHua M 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTepUCTUKH. [lnarpaMma «CreKTpaibHbIN KJIacc — CBETUMOCTDY. 3BE3/IbI INIaBHON
MOCJIE0BATENBHOCTU.  3aBUCHMOCTh  «Macca — CBETHUMOCTb» IS 3BE3A  IJIaBHOMU
IocJIe0BaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE37. COBpPEMEHHBIE MPEACTABICHUS O
IIPOUCXOXKACHNUHU U 3Boronny CoslHIA U 3BE3]1. DTarnbl )KU3HHU 3BE3NL.

Mnneunsiii [1yTs — Hama ["anaktuka. [Tonoxenue u apmxenue Conrina B ['anaktuke. Turbl
raylakTuk. Paguoranaktuky n kBazapel. YEpHBIE ABIPHI B A/Ipax rajlakTHK.

Bcenennas. Pacummpenue Bceenennoil. 3akoH Xa0O6ma. PazGeranme ramaktuk. Teopus
Bbonpuioro B3peiBa. PenukroBoe n3inydeHue.

MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.

Hepewménnrie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

Habmtonenuss HEeBOOPYKEHHBIM IJ1a30M € UCIIOJIb30BAaHUEM KOMIBbIOTEPHBIX MPUIOKEHUH
JUISL OTIpEICNICHUS MOJIOKEHUSI HEOECHBIX 0O0BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3MS
CeBepHOro noxymapus u sipkue 3BE3/IbI.

Habmtonenus B reneckon JlyHsl, mianer, Mieunoro IlyTu.

O0o0maroniee NnoBTOpeHUE

Pone ¢u3ukm w acTpoHOMHUM B HDKOHOMHYECKOW, TEXHOJOTMUYECKOW, COIMAIbHOW |
3THYECKOH chepax esTeTbHOCTH YeN0BEeKa, POJib U MECTO PU3UKU U aCTPOHOMHUH B COBPEMEHHOMN



HAyYHOH KapTHHE MHUpPA, POJb (U3NYECKOH Teopur B (OPMHUPOBAHHMU IPEICTABICHUH O
(bu3nveckoil kKapTuHe MUpPa, MECTO (HU3MYECKONW KapTHHBI MUpPa B OOIIEM DSy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MPEICTABICHUI O TIPUPO/IE.

Me:xknpeaMeTHble CBSI3H

Nzydenue kypca ¢usuku 06a3oBoro ypoBHs B 11 kjacce OCYIIECTBIISICTCS C Y4ETOM
COJZIEPIKATENBHBIX MEXKIPEAMETHBIX CBs3€d C KypcaMH MaTeMaTHKH, OWOJIOTUH, XHMHH,
reorpaduu U TEXHOJIOTHUHU.

Mesicnpeomemusie nonsamus, CBS3aHHBIE C U3yYCHHEM METOJOB HAyYHOTO IO3HAHMS:
SIBJICHWE, HAy4HbIH (akT, rumoresa, (uU3MYecKas BEIWYHMHA, 3aKOH, TEOpHs, HaOJIrOJCHUE,
IKCIIEPUMEHT, MOJCITUPOBAHNE, MOJICITb, U3MEPCHUE.

Mamemamuxa: peumieHUEe CHCTEMbl YPABHEHH, TPUTOHOMETpHUUYECKHE (YHKIIUU: CHHYC,
KOCHHYC, TaHTEHC, KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUYECCKOE TOXIECTBO, BEKTOPHI U HX
MPOEKIIUK HAa OCH KOOPIWHAT, CIOKCHUE BEKTOPOB, MPOU3BOIHBIC 3JIEMECHTAPHBIX (DYHKIIHIA,
MPU3HAKH 0100 TPEYTOJIbHUKOB, ONPEICIICHHE TUIOIIAAN TUIOCKUX (QUTYp U 00bEMa Tel.

buonoecus: >neKTpudecKue SIBICHUS B )KUBOU IPUPO/IE, KOICOATEIBHBIE TBUKCHHS B )KUBOU
MIPUPOJIC, ONITUYCCKUE SIBJICHUS B )KUBOU MPUPOJIC, ICHCTBHE PaJUalliy Ha )KUBBIC OPraHU3MEI.

Xumusi: CTpOGHHUE aTOMOB M MOJICKYJ, KPUCTaUIMYeCKas CTPYKTypa TBEPABIX Tell,
MeXaHU3MbI 00pPa30BaHUs KPUCTAUTHYECKON PENIETKH, CIICKTPAIbHBINA aHAJIH3.

l'eocpaghus: MarHUTHBIC TOJOCA 3EMIIH, 3AJICKW MArHUTHBIX PyI, (POTOCHEMKA 3eMHOM
MTOBEPXHOCTH, MPEICKA3aHNE 3EMIICTPSCCHHIA.

Texnonoeus: JIMHAM 3JIEKTpOIIEpead, TeHEPAaTOp MEPEMEHHOTO TOKa, 3JICKTPOJIBUTATEb,
WHIYKIMOHHAS Te4b, pajap, pPaauoONpHUEMHHK, TEJIEeBU30p, aHTeHHa, Tenedon, CBU-neus,
MIPOSKIIMOHHBIN anmapar, BOJIOKOHHAS OTITHKA, COJTHEYHAsI OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IMTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenue yuebHoro mpenmera «Pu3nMka» Ha ypoOBHE CpefdHero obiiero oOpa3zoBaHUs
(6a30BbIil  ypOBEHB) JOKHO  OOECHEeYUTh  JOCTHXKEHUE  CIEIYIONIMX  JIMYHOCTHBIX,
METaNpeIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yJbTaThl OCBOEHHUS yueOHOro mpenmera «DPusnka» JOHKHBI OTPaKaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMUXCsl PYKOBOJACTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3UIMEH JTMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHCHTAlMH, IMO3UTUBHBIX BHYTPCHHHX
yOCKICHHUI, COOTBETCTBYIONIMX TPAAUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO  0OIIecTBa,
paciiMpeHe KU3HEHHOTO OIbITa U OMbITa JEATEIBHOCTH B MPOIECCEe pearu3alid OCHOBHBIX
HaMpaBJIEHUH BOCIUTATEIBHOMN J€ATEILHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kaaHCcKOro BOCIIUTAHUS:

cOPMUPOBAHHOCTh T'PAXKTAHCKOW TO3WIMH OOYyYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUHCKOr0O O0IIEeCTBa;

MPUHATHE TPAJUIIMOHHBIX OOIIEYENIOBEYECKHX T'yYMAHHCTUYECKUX U JEMOKPAaTHYECKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSATEIBHOCTh B HMHTEPECAX TPaKJAHCKOrO OOIIECTBa,
y4acTBOBAaTh B CAMOYTIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMOJICHCTBOBaTh C COLMAJIbHBIMA HHCTUTYTaMH B COOTBETCTBMHM C HX
(GYHKITUSAMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTapPHOH M BOJIOHTEPCKOM JEATCIILHOCTH,

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaxTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIGHHUE K TOCYJApCTBEHHBIM CHMBOJIAM, JIOCTHKCHHSM POCCHICKUX
Y4€HBIX B 00J7aCTH (PU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHS;

CIIOCOOHOCTH OIICHUBATH CHUTYAIUIO M TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUSHTHPYSICh Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIC B JCATCILHOCTH YIEHOTO;

OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMUBOTO OYIYIIETO;

4) 3cTeTHYECKOr0 BOCTIUTAHMSI:

ACTETHYECKOEC OTHOIICHHE K MHPY, BKIIOUYAs SCTCTHKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢bu3nuecKkoil HayKe;

5) TPy10BOr0 BOCIIUTAHUSA:

UHTEpEC K pPa3nuuHbiM cdepaMm MpodecCHOHAIBHON NeATeNhbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (M3UKOW W TEXHUKOW, yMEHHE COBEpIIAaTh OCO3HAHHBIM BBIOOp Oymyrieit
npodeccuu U pearn30BbIBaTH COOCTBEHHBIC KHU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHHUIO M caMO0OOpa3oBaHWIO B 00nacTu (PU3UKU Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JI0rM4YeCcKOro BOCIIMTAHMS:



C(OPMHUPOBAHHOCTb 3KOJIOIMYECKON KYJIbTYPbl, OCO3HaHHE IJIOOAJIBHOIO XapakTepa
9KOJIOTUYECKUX MTPOo0IIeM;

IJIJAHUPOBAHUE U OCYLIECTBIICHUE IEHCTBUM B OKPYXKAlOLIEH Cpele HAa OCHOBE 3HAHMS
LeJIed YCTOMYUBOIO Pa3BUTHS YEJIOBEYECTBA;

pacliMpeHue OmblTa JEeSATEIbHOCTH SKOJIOTMYECKOH HalpaBICHHOCTH Ha OCHOBE
UMEIOIIMXCs 3HaHul 1o pusuke;

7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

C(pOPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3MUECKON HAYKHU;

OCO3HaHME LIEHHOCTU HAay4YHOM JIeSTeIbHOCTH, TOTOBHOCTh B IIpOIlecCe U3ydeHUs (pU3MKU
OCYIIECTBIATh IPOEKTHYIO U UCCIIEI0BATENBCKYIO JEATEIbHOCTh MHIMBUYaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTebHbIE yHHBePCATbHbIE YUeOHbIE AeiiCTBHS
Ba3oBble Jioruyeckue aeiicTBUS:

CaMOCTOSITENILHO (OPMYJIHPOBATh W aKTyaIM3UpPOBATh MPOOJIEMYy, paccMaTpuBaTh €
BCECTOPOHHE;

OIIPEIEINIATH 1SN IEATSILHOCTH, 33]1aBaTh MApaMETPbl U KPUTEPUHU MX JTIOCTUKCHUS;

BBISIBJISTH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3NUYCCKUX SBIICHUSX;

pa3pabarhIBaTh TUIAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIONTUXCS MaTePUATbHBIX
Y HEMaTePUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JEATEIHHOCTh, OIICHMBATH COOTBETCTBHUE PE3YJIbTATOB IICIISM,
OIICHUBATh PHCKU IOCIICICTBUH JICITEILHOCTH;

KOOPJIMHUPOBATh W BBHINIONHATH pPadOTy B YCIOBUSAX PEATbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

baszoBbie ucciieqoBare/bCKHe AeHCTBUSA

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMHU IMOHATHSIMHU M METOJIaMH (pu3uvecKkoi
HayKW;

BIIa/IETh HABBIKAMHU Yy4eOHO-HCCIEI0BATENbCKOM U MPOEKTHOM JEeSATeNbHOCTH B 00JacTU
(bu3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETLHOMY MOUCKY METOJIOB PEIIECHUS 3a/1a4
(U3HYECKOTO COJIepKAHUS, IPUMEHEHHUIO PA3INIHBIX METOJ/I0B TTO3HAHMS;

BJIQJICTh BHJIAMH JIEATCIIBHOCTH TI0 TOJIYYCHHUIO HOBOTO 3HAHUWS, €r0 WHTEPIPETAIIHH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3TTUYHBIX YUEOHBIX CUTYAIIUIX, B TOM YHCIIE IPU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISATh TNPUYMHHO-CIICACTBCHHBIC CBSI3W M aKTyaJIM3WpOBaTh 3ajady, BBIJIBUTATh
TUIOTE3y €€ pelIeHHs, HaXOAUTh apryMEHTHI JUTSl JOKa3aTeIbCTBA CBOMX YTBEPIKICHUH, 33/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,;

aHAIIM3UPOBATH MOJIYYCHHBIE B XO/I€ PELICHUS 3a/1a4H Pe3yIbTaThl, KPUHTUYECKHU OIEHUBATh
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIC 33]]a4X B 00Pa30BATEILHOM JCATSIIEHOCTH, B TOM
qHclie IPU U3YYCHUU (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OIEHUBATh MPUOOPETEHHBIH OIBIT;



YMETh MEPEHOCUTD 3HAHUS MO (PU3MKE B IPAKTUUECKYIO 001aCTh KUZHEACITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 00J1acTel;

BBLIBUT'aTh HOBBIC UJCHU, IPCJIaraTb OpUIrnHaJIbHBIC IIOAXOAblI U PCIICHUSA

CTaBUTHb HpO6JI€MBI " 3aJia4yu, JOIMyCKaroIeC aJIbTCPHATUBHBIC PCIICHUA.

PabGora ¢ undopmaumeii:

BJIa/IETh HABBIKAMU MOJIy4YeHHs] MHPOpMAIUU (PU3HUECKOTO COJEPKaHUsA U3 UCTOYHUKOB
pa3HBIX THIIOB, CAMOCTOATEIBHO OCYIIECTBJISATh TIOWUCK, aHaJIU3, CHUCTEeMaTH3alMI0 U
MHTEPHpEeTanio HHPOPMALIUU PAa3IHYHBIX BUJOB U (OPM MPEICTABICHHS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

UCIIOJIb30BaTh CpeACTBa MH(DOPMALMOHHBIX M KOMMYHHKAI[MOHHBIX TEXHOJOTHH B
pCIICHUM KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPraHuU3allMOHHBIX 3aJad C C06HIOI[CHI/IGM
TpeOOBAaHUI SPrOHOMHKH, TEXHUKH O€30MAaCHOCTH, TUTUEHBI, PECypCcOoCOepeKeHNs, IPABOBIX U
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHOW O€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOrO COJEpKaHUs B PANIUYHBIX QopMmaTax C y4ETOM
Ha3HA4YeHUS MHPOPMAIMM ¥ IEJIeBOH ayJUTOPHH, BHIOMpas ONTUMAIBHYIO (GopMy
MMPpCACTABJICHUA U BU3yaJIM3allhuu.

KoMMyHHKaTHBHBIE YHUBepPCAJIbHbIC Y4eOHbIE 1€l CTBUS:

OCYIIECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOU JIEATEIHLHOCTH;

pacro3HaBaTh MPEANOCHUTKNA KOH(DIMKTHBIX CUTYAIH U CMATYATh KOH(DIMKTHI;

pa3BEPHYTO M JIOTUYHO M3JIAaraTh CBOIO TOYKY 3PEHMS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaHIHON U NHIUBUAYaIbHON pabOThI;

BbIOMpATh TEMAaTUKy M METOJAbl COBMECTHBIX JEUCTBUH € y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJI0T0 4JIEHA KOJUIEKTUBA,

IIPUHUMATh LEIH COBMECTHOH JEATEIBHOCTH, OPraHM30BBIBATH M KOOPAMHUPOBATH
JEUCTBHUS IO €€ TOCTUKEHUIO: COCTABIIATH IIJIAH IEHCTBHI, PACIPEAEIAT POJIA C Y4ETOM MHEHUN
Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHON paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIJa M KaX/IO0T0 yYaCTHMKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeaJiaraTb HOBBIE MPOEKTHI, OLEHMWBATh MJEU C NO3ULHHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIATh IIO3UTUBHOE CTPATErHYECKOE IIOBEICHHUE B PA3JIMYHBIX CUTyalUsX,
MPOSIBJISITH TBOPUECTBO U BOOOpaskeHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIC yHUBEpCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranu3anus:
CaMOCTOSITENTLHO OCYILECTBIIATh TO3HABATENbHYIO JESITEIbHOCTh B 00JaCTH (U3UKU H
aCTPOHOMUHU, BBISIBIIATH TPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOATENIBHO COCTAaBJIATh IIJIAH PEUICHUS PAaCUETHBIX M Ka4yeCTBEHHBIX 337a4, IUIAH
BBIMOJIHEHUS] TPAKTUYECKOH paboThl ¢ y4E€TOM MMEIOIUXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;
JIaBaTh OLIEHKY HOBBIM CUTYaIIHIM;
paciupsaTh paMKH1 y4eOHOTo NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;



JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTth Ha ce0s OTBETCTBEHHOCTH 3a
pElICHHUE;

OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;

Croco0cTBOBATH POPMUPOBAHUIO U MIPOSIBIICHUIO SPYIUIINH B 001aCTH (PUUKH, TIOCTOSTHHO
MOBBIIIATh CBOW 00Pa30BaTEIbHBIN U KYJbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJbHbII HHTE/JIEKT:

JaBaTh OIICHKY HOBBIM CHUTYAallMsiIM, BHOCHUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIAJICTh HABBIKAMHU TO3HABATEIHLHON pedIeKCHH KaK OCO3HAHMS COBEPIIACMBIX TEHCTBHI
Y MBICIIUTEJIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

WCIOJIb30BaTh MPUEMBI pe()JICKCUU JIJIsl OLICHKH CUTYaIlUU, BEIOOpA BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MIPUHUMATD PEIICHHS 10 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHAJIU3€E PE3YJIbTAaTOB ACSITEIbHOCTH;

MIPUHUMATH Cce0s1, TOHMMAasi CBOM HEAOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JACSITEIBHOCTH;

MPU3HABATH CBOE MTPABO M MIPABO JAPYTHUX HA ONIHOKH.

B npouiecce n10CTHKEHUS TMYHOCTHBIX PE3YJIHTaTOB OCBOCHHUS MPOTrpaMMBbl 10 (pU3UKe AJis
YpOBHS cpefHero o0miero oOpa3oBaHus y 00ydYarOIIUXCsl COBEPIICHCTBYETCS SMOIMOHATbHBIN
WHTEJUIEKT, TPEoaralomui chOpMUPOBAHHOCTD:

CaMOCO3HaHHMS, BKIIOYAIONIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAILHOE COCTOSHHCE,
BUJICTh HAMPABJICHUS PA3BUTHUS COOCTBEHHOI SMOIMOHATIBHOU cepbl, ObITh YBEPEHHBIM B ce0e;

caMOperyJINPOBaHUs, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHUue MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIMOCOOHOCTh aJanTUPOBATHCA K SMOIMOHAIBHBIM
W3MEHEHUSM U MPOSIBIATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBALIMM, BKJIOYAIOIIEH CTPEMJIEHHE K JIOCTHXKEHHUIO LIeJId M YCIEXYy,
ONTUMU3M, UHULIMATUBHOCTh, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIOMICH CIIOCOOHOCTh MOHUMAaTh SMOILMOHAIBHOE COCTOSIHUE NPYTHUX,
YYUTBIBATh €T0 TIPH OCYIIECTBICHUH OOIICHHUS, CTIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JIPYTUMHU
JOIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC M pa3pemiaTh KOH(IUKTHL.

HNPEAMETHBIE PE3YJBbTATDBI

K xonny oOyuenus B 10 kiacce mpeiMeTHbIe pe3ysbTaThl HA 0230BOM YPOBHE JIOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMEHHUI:

JIeMOHCTPHPOBATh Ha MPHUMEpax pojib U MeCTO (PU3UKH B (POPMUPOBAHUU COBPEMEHHOMN
Hay4YHOW KApTUHBI MHUPA, B PAa3BUTUU COBPEMEHHOW TEXHHMKM M TE€XHOJIOTMM, B IPAKTUYECKON
JIeSITeTLHOCTH JIIO/ICH;

YUUTBIBATh TPAHUIBl MPUMEHEHHS M3YUYEHHBIX (HU3UUYECKUX MOJeJel: MaTepualibHas
TOYKa, MHEpIHMaJIbHAs CHCTeMa OTCuY€Ta, abCONIOTHO TBEPAOE TENO, WACATbHBIN Ta3, MOJENU
CTPOEHHsI Ta30B, KUIAKOCTEH W TBEPIBIX TE€J, TOYEUHBIA AIEKTPUYECKUM 3apsj NPHU PEIICHUHN
(bu3znyuecKux 3aaay;

pacrio3HaBaTh (uU3MYECKHUEe SIBIEHUS (IIPOIECcChl) U OOBICHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KMHETUYECKOM TEOPUU CTPOCHHs BEIIECTBA U DJIEKTPOJUHAMUKMU:



pPaBHOMEpPHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBIWKEHHUE, CBOOOJHOE TaJeHUuE Tel,
JBIKEHUE TI0 OKPY>KHOCTH, HHEPIIHSI, B3aUMOIeHCTBHUE Tel, Tuddy3us, OpOyHOBCKOE JBMIKEHHUE,
CTPOCHHE XKUAKOCTECH M TBEPABIX TN, U3MEHEHHE 00bhEMA TN NP HATPEeBaHUU (OXJIAXKICHUN),
TEIUIOBOE PABHOBECHE, HCIAPECHHUE, KOHJCHCAUMs, IUIABJICHUE, KPUCTAJUIM3ALUs, KUIICHHE,
BJIAKHOCTh BO3/1yXa, OBBIIICHUE JABJICHUS T'a3a MPU €ro HarpeBaHUM B 3aKPBITOM COCY/IE, CBSI3b
MEXJly HapaMeTpaMH COCTOSIHUS Ta3a B M30Mpolleccax, AJCKTPHU3alMs Tej, B3aUMOJICHCTBUE
3apsa0B;

OIMHCHIBATh MEXaHWYECKOE JBMIKEHHE, WCIOJIB3Ys (DU3UYECKHE BEITUYMHBI: KOOPIMHATA,
MyTh, MEPEMENIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CHJIa, UMIYJbC Tella, KHHETHUYECKas
SHEPTHsl, TOTCHIMAJIbHAS JHEPrus, MeXaHWuyeckas paboTa, MeXaHWYeCKas MOIIHOCTh, IpH
OIMHMCAHUU MPABUIHHO TPAKTOBATH (PU3MUECKHIA CMBICI UCTIOIB3YEMBIX BEJTUYHH, HX 0003HAYCHUS
Y eIUHUIbI, HAXOIUTh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEITUUYUHY C IPYTUMU
BCIIMYHMHAMU;

ONKCHIBaTh HU3YYEHHBIE TEIUIOBBIE CBOICTBA TEJI W TEIUIOBBIE SBJICHMS, HCIOJb3Ys
(du3nuecKkne BEIWYMHBI: JIaBIICHUE Ta3za, TEMIeparypa, CpPeaHss KHHETUYECKas JHEPTrHs
XA0TUYECKOTO JABWKECHHUS MOJIEKYJ, CPEAHEKBAJIpaTU4YHAsI CKOPOCTh MOJEKYJ, KOJWYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprus, padora raza, KodQGUIUEHT MOJE3HOTO ACUCTBUS TEIJIOBOTO
JIBUTATENIS; IPU OMMCAHUU MTPABHIIBHO TPAKTOBATh (PU3UYECKUIN CMBICI UCIIOJIb3yEeMbIX BEJTMYHH,
UX O00O03HAYCHWS W EIWHHUIBI, HAXOAUTHh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO (U3HUYECKYIO
BCIIMYMHY C IPYTUMHU BEIUINHAM;

ONUCHIBATh W3YUYEHHBIE AIEKTPUUYECKUE CBOMCTBA BEIIECTBA U SJIEKTPUUYECKHUE SIBJICHUS
(mporiecchl), UCHONB3YST (PU3NYECKUE BEIUYMHBI: DJIEKTPUUECKHM 3apsif], AJIEKTpUYecKoe MoJe,
HaNpsOKEHHOCTh  TOJISI, MOTEHUMAN, PAa3HOCTh IMOTEHIMAJOB; NPU OMNHCAHWUW MPABHIBHO
TPaKkTOBaTh (U3MUECKUN CMBICII HCIOIB3YEMbIX BEJIMYMH, WX OOO3HAUEHUS W €IUHHIIBL
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETHUUHY C APYTUMHU BEJIMUYUHAMU;

aHAIM3UPOBaTh (PU3UYECKHE IMPOLIECChl U SIBICHUS, UCHONB3Ys (U3NYECKUE 3aKOHBI U
NPUHIMUIBL: 3aKOH BceMupHoro tarotenus, I, II m III 3akonsl HproTOHA, 3aKOH COXpaHEHHs
MEXaHUYECKOW PHEPIrUH, 3aKOH COXPAHECHHS UMITYJIbCa, TPUHLIHI CYNEPIIO3ULIANA CUJI, TPUHIIUIT
paBHONpPaBUs UHEPLIUATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHYECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CPEIHEM KUHETUYECKOW DSHEPIUU TEIUIOBOTO JIBUKEHHUS
MOJIEKYJI C aOCOJIFOTHOM TeMIlepaTypoil, MepBbIil 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsiia, 3akoH KyJioHa, pu 3TOM pa3nudarh CJIOBECHYIO (POPMYIIUPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BhIpaKEHUE U YCIOBUS (TpaHUIIbI, 00JacTH) TPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC MTPUHIIHITBI ACHCTBUS MAIITNH, TPUOOPOB U TEXHUYECKUX YCTPOMHCTB;
pasznuyaTh yCIOBUS UX O€30MaCHOTO MCIOJIb30BAHUS B MIOBCETHEBHON KU3HH,

BBITIOJTHATH DKCIEPUMEHTBI TI0 HMCCICIOBAHUIO (DU3NYECKUX SBICHUW M TPOIECCOB C
UCIONIb30BAaHUEM TPSMBIX M KOCBEHHBIX HM3MEpPEeHMi, Tmpu dSTOM  (HopMyIHpoBaTh
npo0ieMy/3agady U TUIIOTE3y Y4eOHOT 0 SKCIIEpUMEHTA, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyI0BaHUs, TPOBOIUTH OMBIT U (POPMYJIMPOBATH BBHIBOJIHI;

OCYIIECTBJISITh TPSIMBIE W KOCBEHHBIE H3MEpeHUs (U3UYECKUX BEIWYHH, TPU ITOM
BBIOMpATh ONTUMANBHBIN CIIOCO0 M3MEPEHHs] W HUCIOIb30BaTh HM3BECTHBIC METOJBI OIICHKHU
MOrPEIIHOCTEN UBMEPEHUN;

HCCTIE0BATh 3aBUCUMOCTH MEXITY (PU3HUYECKUMHU BETMUMHAMHE C UCTIOJIb30BAaHUEM MPSIMBIX
W3MEPEHHUH, TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH PE3yIbTaThl MOJYyYECHHON



3aBUCUMOCTH (PU3MYECKHUX BEJIMUUH B BUE TaOIUI U Tpa(UKOB, J1e1aTh BHIBOJIBI 10 pe3yJibTaTaM
UCCIIEIOBaHMS;

coOmonaTh mpaBuja 0E30MacHOrO TpyJa IMpH HPOBEIECHUH HCCIEAOBAHUI B paMKax
y4eOHOTO HKCHEPUMEHTa, Y4eOHO-HCCIENOBATEIbCKOM M TMPOEKTHOM JAEATENBHOCTH C
UCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPONCTB U 1a00paTOpHOro 000pyI0BaHHUS;

pemiaTb pacu€THble 3aJaud C SBHO 3aJaHHONW (U3MYECKOH MOJEeNbI0, HCHOIb3Ys
¢u3nveckre 3aKOHBI ¥ IPUHIIHIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33Ja4d BHIOUPATh (PU3UUECKYIO
MOJIeNIb, BBIACIATh (PU3UUYECKHUE BEIUYMHBI U (HOPMYJIBI, HEOOXOMUMBIE sl €€ pelIeHHs,
IIPOBOJIUTH PacU€Thl U OLIEHUBATh PEAIbHOCTD IOyYE€HHOI'O 3HAaYE€HUs! (PU3UUECKON BETUUMHBI;

pelars KayeCTBEHHbBIE 3a/1a4d: BBICTPAMBAaTh JIOTMYECKH HEIMPOTUBOPEUYMBYIO LIETIOYKY
paccyKJIeHHid ¢ ONOpPOr Ha N3y4YEeHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHHUS,;

WCIIOJI30BATh MIPH PEIICHIH YIeOHBIX 32/1a4 COBPEMEHHBIE HH(POPMALIMOHHBIE TEXHOJIOTUU
JUI TIOMCKA, CTPYKTYPUPOBAaHUS, HHTEpHpETalMM M IpPeJICTaBIeHHUs y4yeOHOM U HayuyHO-
NOMYyJIApHOH  WMH(pOpMAlMM, TIOJYYEHHOM M3  PA3JIMYHBIX MCTOYHHMKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOIy4YaeMyt0 HH(OpMaLHIO;

MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 0ObSICHEHHUE ITPOLIECCOB OKPYKAIOIEro MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETHUYECKUE 3HaHUSA 10 (U3MKe B IIOBCEAHEBHOW KM3HM IS
obecrieyeHrst 6€30MaCHOCTH PU OOpAIIEHUH ¢ TPUOOPAMHU M TEXHUYECKUMHU YCTPOUCTBAMH, JJIS
COXPAHEHUS 3/10pPOBbs U COOJIIO/IEHUSI HOPM IKOJIOTHYECKOTO ITOBEACHUSI B OKpY KaloLlel cpee;

paloTaTh B IpyIIE C BBINOJIHEHUEM Pa3JINYHbIX COLMANIBHBIX poJieH, IIIaHUPOBaTh paboTy
IPYNIIbl, PAalMOHAIBHO pPACHpPENeNsaTh OO0S3aHHOCTHM M  IUIAHUPOBATh JIEATENIBHOCTH B
HECTaH/ApPTHBIX CUTYyallUsIX, aJIeKBaTHO OLIEHMBATh BKJIAJ Ka)XKJOTO W3 YYaCTHUKOB TPYMIbI B
pelIeHre paccMaTpUBaeMon MPOOIEMBI.

K koHiy oOyuenust B 11 kJacce npeiMeTHbIE pe3ysbTaThl HA 6a30BOM YPOBHE JOJKHBI
OTpaXkaTb C()OPMUPOBAHHOCTD y OOYUAIOIIMXCSl YMEHHUI:

JI€MOHCTPUPOBATh Ha MPUMEPax pojib U MecTO (HU3UKU B (OPMHUPOBAHUM COBPEMEHHOMN
Hay4YHOW KApTHUHBI MHUPA, B PAa3BUTUU COBPEMEHHOW TEXHMKM M TE€XHOJIOTMM, B IIPAKTUYECKON
NesITeIbHOCTH JIF0/I€H, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTUHBI MUPA;

YUUTBIBaTh TPAHULBl TNPUMEHEHHUS M3YYEHHbIX (U3NYECKUX MoJeneil: TOo4YeyHbIH
ANEKTPUYECKUN 3apsijl, Jyd CBETa, TOYEYHbIH HCTOYHHMK CBETa, fAJEpHas MOJEIb aToMa,
HYKJIOHHAsi MOJIEJIb AaTOMHOTO Ipa MPH pelieHnH (PU3HUECKUX 3a1ad;

pacrio3HaBaTh (uU3MYECKHUEe SBIEHUS (IPOIecChl) U OOBICHATH MX HAa OCHOBE 3aKOHOB
JIEKTPOAMHAMUKN U KBAHTOBOH (PM3UKHU: 3JIEKTpUUYECKasl MPOBOAUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MarHuTHOE JEWCTBHSA TOKAa, B3aUMOJEHCTBHE MAarHUTOB, AJIEKTPOMAarHUTHAas
WHIYKIMS, AEWCTBUE MarHUTHOTO IMOJIA Ha MNPOBOJAHMK C TOKOM M JBIKYIIMHCA 3apsii,
9JIEKTPOMArHUTHBIE KOJICOAHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAXKEHHUE,
npejoMiIeHue, HWHTephepeHIus, IUpakuus | TOoJsApH3alus CBeTa, AMCIEpCUsi CBeTa,
dhoToanekrpuuecknii 3¢dexT (hoTodrddekT), CBeTOBOE AaBICHNE, BOSBHUKHOBEHNE JIMHEHUATOTO
CIIEKTpa aToMa BOAOPO/Ia, €CTECTBEHHAs! U HCKYCCTBEHHAsl PaInOaKTUBHOCTD;

ONMCHIBAaTh M3YYECHHBIE CBOMCTBA BeLIECTBA (JIEKTPUUYECKHE, MATHUTHBIE, ONTHYECKUE,
AJIEKTPUUYECKYIO MPOBOJUMOCTD PA3JIMUHBIX CPEA) U JIEKTPOMArHUTHBIC SABICHUS (TIPOLIECCHI),
UCHONb3ysl (U3NYECKHE BEJIWYUHBL: JJIEKTPUYECKUI 3aps]l, cujla TOKa, >JIEKTPHUYECKOoe
HampspKEeHUe, 3JIEKTPUUECKOe COMTPOTUBIIEHUE, PA3HOCTh MTOTEHIIMAJIOB, AJIEKTPOIBIIKYILAs CUIIA,



pabora Toka, MHAYKLUWS MarHUTHOrO mousi, cuia Ammepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTyIIKH, SHEPTUsl JEKTPUYECKOro M MarHUTHOTO TOJeH, Mepuoj U vacTtoTra KojeOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsii U CUjia TOKa B MPOIECCE TaPMOHUYECKHUX 3JIEKTPOMArHUTHBIX
KosjebaHuii, (OKyCHOE pacCTOSHHWE M ONTHUYECKas CWJa JIMH3BI, MPH OIHMCAHUU TPABUIBHO
TPaKTOBaThb (PU3UYECKUI CMBICI HCIOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHHS M EIUHUIBL,
yKa3bIBaTh (hOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3UUECKYIO BETUUYHUHY C IPYTHMH BEITUYHMHAMU;

ONKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBIICHUS M TIPOIECCHI, HCIONB3YsS (PUINUSCKUE
BEJIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JIJWHA BOJHBI M 4acTOTa CBETA, DHEPrUs U
uMIynbe (OTOHA, MEpPHOJ MOIypaclaga, SHEPrusi CBS3M ATOMHBIX Sep, MpPU OMNHUCAHUU
MPaBWIbHO TPAKTOBATh (PU3UYECKUI CMBICT HCIHOJB3YEMBIX BEIUYMH, MX OOO3HAYEHUS U
€IMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIHYHUHY C JIPYTUMHU
BEITMYMHAMU, BEIYUCIISITH 3HAUCHUE (PU3NICCKON BEITUIHHEI;

aHAJIM3UPOBATh (PU3UYECKHE IMPOLIECChl U SIBICHUS, UCHONB3Ys (U3NYECKUE 3aKOHBI U
NpUHLUIBL: 3aKk0OH OMa, 3aKOHbl TOCJIEJOBATEIbHOTO U MApPAUIEIBHOIO COEOUHEHUs
MPOBOJHUKOB, 3akoH Jxoyma—JIeHlla, 3aKOH JJIEKTPOMAarHWUTHOW WHIAYKIUH, 3aKOH
MPSIMOJIMHEHHOTO PacIpOCTpaHEHHUsI CBETA, 3aKOHBI OTPA)KEHUSI CBETA, 3aKOHBI MPEIOMJICHUS
cBeTa, ypaBHeHHe OiHIITeNHHa i1 (orodddexra, 3aKOH COXpaHEHUS HSHEPTUHU, 3aKOH
COXpaHEHUs HMIIYJbCa, 3aKOH COXPAHEHHUS HIIEKTPUYECKOro 3apsja, 3aKOH COXPAaHEHMS
MacCOBOT'O YHCJIa, MOCTyJaThl bopa, 3aKoH paguoakTUBHOTO pacraja, IpH 3TOM pPa3inudaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHHUE WM YCIOBHS (TpaHUIIB,
00J1aCTH) TPUMEHUMOCTH;

ONpEeJEATh HaIpaBJIECHUE BEKTOpAa MHAYKLIMM MAarHUTHOTO MOJIsi MPOBOJHUKA C TOKOM,
cunbl Amriepa u cuiibl JlopeHna;

CTPOUTDH U OMUCKHIBATh U300pAKEHUE, CO3/ITaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOH JINH30M;

BBITIONHATh JKCIIEPUMEHTHI MO HCCIEAOBaHUI0 (U3MUECKUX SBIEHUH M TIPOIECCOB C
UCIIONIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX HM3MEPEHHUH: Tpu 3TOM  (POopMyIHpoOBaTh
npo0JeMy/3aiaqy U TUIIOTE3Y YIEOHOT0 HKCIIEPUMEHTA, COOMpPaTh YCTAHOBKY M3 MPE/I0KEHHOTO
000pyI0BaHus, IPOBOJIUTH ONBIT U (POPMYJIMPOBATH BHIBOJIBI;

OCYIIECTBISITh TPSIMbIE U KOCBEHHBIE W3MEpPEHUS (PU3MYECKUX BEIUYHH, TpPU ITOM
BBIOMpATh ONTUMANBHBIN CIOCO0 M3MEpPEHHs] W HUCIOIb30BaTh HM3BECTHBIE METOJBI OICHKHU
MIOIPEIHOCTEN U3MEPEHU;

HCCIIEA0BATh 3aBUCUMOCTH (PU3UUYECKHUX BEITMYUH C UCTIOJIb30BAaHUEM TIPSIMBIX U3MEPECHHUI:
MPU 3TOM KOHCTPYHUPOBAaTh YCTaHOBKY, (PUKCHUpPOBATH pe3yNbTaThl MOITYYCHHON 3aBHCHMOCTH
¢bu3MuecKUXx BENWYMH B BHJE TabmuIl U TpaduKoB, JAeNaTh BBIBOJABI MO peE3yJibTaTaM
HCCTIEIOBAHUS;

coOmro/1aTh MpaBWiia OE30MacHOTO TpyJa MpPHU TMPOBEACHUH HCCIEIOBAHUM B paMKax
y4e0HOr0 OKCIEePUMEHTa, Y4YeOHO-HCCINENOBATEIbCKOM W TPOEKTHOM JESATENbHOCTH C
HCIOJIb30BaHNEM U3MEPHUTENBHBIX YCTPOUCTB U JIA0OPaTOPHOTO 000PYI0BAHHUS,

pemarh pacuéTHbIE 3aJadyd C SBHO 3aJaHHOW (U3MYECKOM MOJIEIBIO, HCIIOIb3YS
(bu3uYecKre 3aKOHBI U IPUHITUIIBI, HA OCHOBE aHaM3a yCIOBUS 33/1a4d BBIOUPATh (PU3NUECKYIO
MOJIeTIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POpPMYJBI, HEOOXOAUMBIC IS €€ pellleHus,
MIPOBOJNTH PACUEThI U OIICHUBATH PEAIbHOCTH MOTYYSHHOTO 3HaYeHHs (PU3NUECKON BETHUNHBI,

peraTh KadyeCTBEHHBIE 3aJ]a4M: BBICTPAWBATh JIOTUYECKH HEMPOTHBOPEUMBYIO IIETIOUYKY
pacCyXJIeHHI ¢ ONOPOM HA M3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UUECKHUE SBIICHNUS,



HCIIOJIb30BAaTh IIPH PELICHUH YUeOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIIMOHHbIE TEXHOJIOTUN
JUIS TIOMCKA, CTPYKTYPHPOBAHUS, HHTEpIpETalMy W MpelCcTaBiIeHHUs y4eOHOW W Hay4dHO-
NOMYyJIAPHOH ~ WH(pOpMAIMK, TOJYYEHHOH W3  PA3IUYHBIX HMCTOYHHKOB, KPUTHYECKU
aHAJM3UPOBATH MOJydaeMyI0 HHPOPMALIHUIO;

OOBSCHATH MPUHIUIIBI JEHCTBHS MALIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inuyaTh
yCIIOBUS UX 0€30IaCHOI0 UCIOJIB30BaHUS B TOBCEIHEBHOI JKU3HU;

MPUBOANTH MPUMEPHI BKJIAJa POCCHMCKUX U 3apyOekHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHHE IIPOLIECCOB OKPYIKAIOLIET0 MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETHUECKHWE 3HaHWA 10 (U3MKEe B TIOBCETHEBHOM JKU3HU IS
oOecrnieueHrs 6€30MaCHOCTH MPU OOpaleHUH ¢ TPUOOpaMU U TEXHUYECKUMHU YCTPOUCTBAMHU, JIJIS
COXpaHEHHUS 3JI0POBbS U COOIIOCHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIoIIei cpere;

paboTaTh B TPYIIE C BHIMOJIHEHHUEM PAa3IMNYHBIX COLMAIBHBIX POJIeH, IIIaHUPOBATh paboTy
TPYONbl, palMOHAIBHO paclpeAeNsiTh OO0SI3aHHOCTH U IJIAaHUPOBATh JCSITENBHOCTH B
HECTaHJAPTHBIX CUTYalMSIX, aJ€KBaTHO OLEHUBATH BKJAJ KaXJ0r0 W3 YYAaCTHUKOB I'PYIIbI B
peleHre paccMaTpuBaeMOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KoJsunuyecTBO 4acos DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/mn Konrpoabnsie IIpakTuueckue
NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
Paznen 1. PUBUKA U METOJAbI HAYYHOI'O IIO3HAHUSA
1.1 dusnka €To ay4HOro o3Ha 2 bubmorexa HOK
) W3WKA ¥ METOIBI HAYYHOTO TTO3HAHUS
a y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 Kunematuka 5 bubmorexa HOK
' https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
2.2 7
Hurammica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpPaHEHUS B MEXAHUK 6 1 1 bubmmorexa [OK
) OHBI COXpate © © https://m.edsoo.ru/7{41bf72
Uroro no pazaeny 18

Pasnen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

3.1

32

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
TEOPUH

OcHOBEI TCPMOANHAMHUKNU

9

10

but6mmorexa [IOK
https://m.edsoo.ru/7t41bf72
bubnunorexa LIOK
https://m.edsoo.ru/7f41bf72



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

bubnunorexa LIOK

313 | ArperatHbie COCTOSIHUS BEIIECTBA. 5
' ®a30BbIC MIEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. DJJIEKTPOAUHAMUKA
bu6nmoreka [IOK
* IeKTpOCTATHE 10 https://m.eds00.ru/7f41bf72
47 [TocTosiHHBIM 31eKTpruyYecKuil TOK. Toku 12 Bbu6mmoteka [JOK
’ B Pa3JIMYHbBIX Cpeaax https://m.edsoo.ru/7f41bf72
Wroro no pazneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KUIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3/ie/ioB U TeM undposbie
Ne ii/m P Kontpoabnbsie IlpakTHueckue (udpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThbI
pecypchbl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 1 1 3 bubnnorexa [JOK
’ WHIYKIIHS https://m.edsoo.ru/7{41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4YecKHe U 3J1€KTPOMArHUTHBIE 9 1 Bbu6mmoteka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHU4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 bubmuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c¢97¢
bu6nunorexa LIOK
2.3 0) 10 3
Ha https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24
Pa3zaen 3. OCHOBBI CHHEITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
31 OCHOBBI crIelIUaIBHON TEOPUHU 4 | bubnnorexa [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4

Paspgea 4.

KBAHTOBAS ®U3UKA



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

bubnunoreka LIOK

4.1 7
DJIeEMEHTHI KBAHTOBOU OIITUKU 6 https:/m.edsoo.rw/7f41c97c
bub6nmoreka [IOK
4.2 Crpoetine aroma 4 https://m.edsoo.ru/7f41c97¢c
bubnunoreka LIOK
4.3 ATOMHOC 37pO > https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DJIEMEHTBI aCTPOHOMHUU U acTPOPHU3NKH 7 bubmmorexa LIOK
' P P https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE IIOBTOPEHUE
bubnunoreka LIOK
.1 4
6 O0obuwaiouee HOBTOpeHHE https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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




INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KouunvecTBo 4yacoB Jara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposbubie IIpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero H3yYeHUs
padoThI padoThI pecypcel
®dusnka — HayKa 0 IPUPOJIC.
1 Hayunble MeT(}),,Z[LI nofoH;ﬂ 1 bubmmorexa [OK
https://m.edsoo.ru/ff0c32e2
OKPYXKarloIIero Mupa
Posb 1 MecTo ¢uzuku B
OPMHUPOBAHUU COBPEMEHHOM
2 I(-ll)a}lquOI:Z KapTUHBI Nlljnpa B 1 bubmorexa IOK
. ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JIeATEITbHOCTH
JIonei
MexaHuueckoe TBUKEHHE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
newxeHus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOpPEHUE

4 PaBHOMepHOE NpsAMONMHENHOE | bubnnoreka [JOK
IBHKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE | bubnnoreka [JOK
NPSIMOJIMHEIHOE ABM)KEHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y CKopeHue 1 bubnmoreka [JOK
CBOOOIHOTO MAJACHUS https://m.edsoo.ru/ff0c39¢cc
KpuponuneiHoe aABrXeHHE.

7 JIEI/DKeHHe MaTepianLHoﬁ TOYKHU 1 Bubmiorexa LIOK

https://m.edsoo.ru/ff0c3ada
M0 OKPY>KHOCTHU



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

[IpuHLIHAII OTHOCUTENBHOCTH

bubmuorexa [JOK

Wmnynbe cuibl. 3aKoH

8 T'anunes. UHeprinaiabHbIe CHCTEMEL
p HU https://m.edsoo.ru/ff0c3be8
orcyeta. IlepBblii 3akoH HeroTOoHA
Macca tena. Cuna. [Ipunmun
9 Cylnepro3uiuu cuil. Bropoii 3akon bubnmoreka [JOK
HeroToHa s MarepuanbHOM https://m.edsoo.ru/ff0c3be8
TOYKH
Tpetuii 3akoH HeroToHa 11 bu6mmoreka [IOK
10
MaTepHaIbHBIX TOUCK https://m.edsoo.ru/ff0c3be8
3aK0H BCEMUPHOI'O TATOTEHUSL.
1 C p H bu6mmoreka [IOK
nia Tshxectu. [lepBast
p https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent
TpeHust. Cuiia CONpOTUBIICHUS PU bubnnorexka [JOK
13
JIBIKEHHUHU TeJIa B )KUIKOCTH HIIN https://m.edsoo.ru/ff0c3{76
rase
[ToctynaTtensHoe U BpaliaTeabHOe
BIDKEHHE aD0COIIOTHO TBEPIOTO
A pA bu6mmorexa [IOK
14 Testa. MoMeHT crunbl. I11nedo cuiinl.
. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCUs TBEPIOTO
Tena
Mmnynsc MaTepruaabHOM TOUKH,
4 P bubnmnoreka [JOK
15 CUCTEMBI MaTepUATBHBIX TOUEK.

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

16

17

18

COXPAHEHUS UMITYJIbCA.
PeakTuBHOE NBUKEHUE

PaboTa 1 MOIITHOCTH CHUJIBI.
Kunernueckas sHeprus
MatepuaabHON ToukH. Teopema 06
N3MEHECHHN KMHETHUIECKOMH
SHEPruu

[loTeHumanbHas SHEPrUs.
[loTeHumanbHas 3HEPrus yupyro
1e(OPMHUPOBAHHOM MTPY>KUHBL.
ITorennmanesHas 3HEPrUs TENA
BOJIM3M TIOBEPXHOCTH 3EMITH

[loTeHuumanbHbIC U

HEeNoTeHUUa bHble cuiibl. CBA3b
paboThl HEMOTEHIIUATBHBIX CUII C
M3MEHEHUEM MEXaHUYECKOM
SHEPrUM CUCTEMBI TeJ. 3aKOH
COXpAHEHUS MEXaHUYECKOM
JHEpPrUu

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4502

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c461a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c478¢c

19

JlaGopaTtopHnast pabota
«WccnenoBanue cBsizu pabOTHI
CHUJIBI C UBSMCHCHUECM
MEXaHWYECKOM IHEPTUHU Tea Ha
pUMepe PaCTSKEHHS] PE3HHOBOTO
KIyTay



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

20

KonTtponpHas pabora o Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXPAHEHHUS B MEXAHUKEY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74

21

22

23

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
Teopun. bBpoyHOBCKOE JBHKEHUE.

Muddysus

XapakTtep JBUKEHUS U
B3aMMO/ICHCTBUS YaCTHIL]
BelecTsa. Monenn CTpoeHust
ra3oB, )KUJAKOCTEW U TBEPABIX TEI

Macca monekyin. KonnuectBo
BemecTBa. [locTostHHAs ABoraapo

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

24

TermoBoe paBHOBECHE.
Temneparypa u €€ usMepeHue.
IIxana remneparyp Llenbcus

25

26

27

Wneansusiii raz3 B MKT. OcHoBHoe
ypaBueHue MKT

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEW KNHETUYECKOU
SHEPIrUuM JBHKEHUS MOJIEKYJL.
YpaBHenue Menpeneena-
Knaneitpona

3akoH /lanbToHa. ['a30BbIE 3aKOHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4fde

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e

28

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH



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

MEXK]ly TapaMeTpaMHu COCTOSTHUS
Pa3peKEHHOrO ra3a»

HSOHpOHCCCH B HACAJIbHOM ra3€ u

bu6mmoreka [IOK

29 uX rpaduyueckoe MmpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 CIIOCOOBI €€ M3MCHEHUS. bu6mmoreka [IOK
KomudecTBo TermioTs! 1 padoTa. https://m.edsoo.ru/ff0c5952
BuyTtpennsist sueprus
OJIHOATOMHOTO HJICaTHHOTO Ta3a

31 Bunae Tenonepenauu bubmorexa [OK

https://m.edsoo.ru/ff0c5¢c36

VY nenbHas TEMIO0EMKOCTh

1 BerecTBa. KonmyuecTBo TEIIOThI bu6mmoreka [IOK
npu Temonepenaye. AauadaTHbIN https://m.edsoo.ru/ff0c5¢c36
npouecc

1 [IepBblil 3aKOH TEPMOAMHAMUKH U bubnnoreka [JOK
€ro NpHUMEHEHHUe K U30Ipolieccam https://m.edsoo.ru/ff0cSefc
HeoGpatumocTs nporeccoB B

34 an/Ip(l;)z[e. Bropoit liaIIjOH bubmorexa HOK

https://m.edsoo.ru/ff0c6230

TEPMOTUHAMUKHN

35 [Tpunuun aeiicteus u KITJ{ bu6mmoreka [JOK
TEIIOBOM MAaIlIUHBI https://m.edsoo.ru/ff0c600a

36 nxn Kapuo u ero KIIJI

37 DKosoruyeckue npoodaemMbl

TCIIJIOOHCPICTUKHA



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

O06o0marmui ypox

bubmuorexa [JOK

38 M .0
«Mozexymapras dusuica. OcHose! https://m.edsoo.ru/ff0c6938
TEPMOTUHAMHUKI
K 0 emMe
59 «Morexyapnan dsica. Ocrons biorera LIOK
YIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI
40 [TapooGpa3oBaHre U KOHIEHCAITUSA. bubmuorexa [JOK
Hcnapenue u KUreHue https://m.edsoo.ru/ff0c63b6
AG
. Ayxa. https://m.edsoo.ru/ff0c64d8
HacpimieHnsiii nap
TBépnoe Teno. Kpucrammueckue
LA
1| eoctomrpmerannon T bitbnorea LIOK
P AR https://m.edsoo.ru/ff0c6510
Kpuctayibl. CoBpeMeHHBIE
MaTepHaIbl
I1 .
5 Vieman rentora nasrer bitbnorera LIOK
A ' https://m.edsoo.ru/ff0c6708
CyOnumarnus
44 YpaBHeHUE TEIJIOBOTO OanaHca bubmorexa HOK
BHEHHE TETLIOBOT' H
P https://m edsoo.ru/ff0c6820
C) .
45 SﬁZEipEzigEfI; 632 si71. J{Ba Bua Bu6miorexa LIOK
P PAA. A https://m.edsoo.ru/ff0c6bec
DIIEKTPUIECKUX 3apsIO0B
46 IIpoBOIHUKY, TUDIIEKTPUKHU U bubnnoreka [JOK

MOJTYTIPOBOTHUKH. 3aKOH

https://m.edsoo.ru/ff0c6becc



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

COXPAHCHUSA SJICKTPUICCKOT'O

3apsa
B3aumoaeiictBue 3aps10B. 3aKOH
47 KyJIOHa.HToqeqHLH?Ip ) bubmmorexa OK
. https://m.edsoo.ru/ff0c6ced
AIEKTPUUECKUIN 3aps]l
Hanpspok€HHOCTD 31eKTPUYECKOro
43 nosst. [lpuHumn cynepno3uuuu bubmuorexa [JOK
AJIEKTPUYCCKUX ToJIeh. JImHM https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit aneKTpoCcTaTH4ecKOro
49 OJIS. HOTGHHI/I&J‘I?P&SHOCTB Bubmmorexa LOK
https://m.edsoo.ru/ff0c6f00
MOTEHIINAJIOB
[TpOBOIHUKY M TUIJICKTPUKH B
50 SHI)GKTpZ([)CTaTI/Iqu(IJKOM HOIJ)IC. Bubnnorexa LOK
https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
. bubnuoteka [JOK
51 Onektpoémkoctb. Konnencarop https://m.edsoo.rw/f0c7126
DNEKTPOEMKOCTD MIIOCKOT0
52 KOHnegcaTopa. DHeprus bubmorexa HOK
https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHJIEHCAaTopa
JlaGopaTtopHnast pabota
53 "N3mepenue 31eKTpOEMKOCTH
KOHJeHcaropa"
[TpuHIMIT NENCTBUSA U IPUMEHEHUE
54 KOH/IEHCAaTOPOB, KOITUPOBAIBHOT'O

ammapara, CTpyMHOro IpHHTEpa.



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

55

56

DNeKTpOCTaTHYECKasK 3aIIUTA.
3azeMyIeHHE SIEKTPONPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHUS €0
cyniectBoBaHus. [[I0CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma jist
ydacTka 1enu

[TocnenoBarenbHOE,
napajuielibHOe, CMEIIaHHOE
COCTMHEHUE IPOBOTHUKOB.
JlaGopaTtopHast pabora «3yuenue
CMEIIAHHOTO COCIMHCHHS
PE3UCTOPOBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

58

PaGora u mourHOCTH
ANEKTPUUECKOTO TOKA. 3aKOH
[xoyns-Jlenna

3akoH Oma 171 MOTHOU
(3aMKHYTOM ) DNIEKTPHUUECKOH IIeTIH.
KopoTkoe 3ambikaHme.
JlaGopaTtopHnast pabota
«3mepenune DJIC uctouHnka Toka
U €T0 BHYTPCHHETO
COTPOTHBIICHUSD)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

PesepBHbIil ypok. KoHTpoapHas
pabora 1o Teme
"DnekTpoauHamMuka" /

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

60

61

62

Bcepocculickas npoBepoyHas
pabora

O06o0maromuii ypok
«INeKTpOAUHAMUKA /
Bceepocculickas npoBepoyHas
pabora

DJIeKTpOHHAsS TIPOBOJMMOCTh
TBEPABIX METAIIOB. 3aBUCUMOCTD
COIIPOTHBJICHUS] METAJJIOB OT
TEMIIEPATYPHI.
CBepXIpoBOIUMOCTh

DNEKTPUYECKUN TOK B BaKyyMe.
CBoiiCcTBa 3JIEKTPOHHBIX ITYYKOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

63

[ToxynpoBoaHuKH, UX
COOCTBEHHAs M IPUMECHast
npoBouMocTh. CBOHCTBa p—n-
nepexona. [lomynpoBogHKOBBIE
npudopbI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

64

DNEeKTPUUECKUH TOK B pacTBOpPax U
paciuiaBax dJIE€KTPOJIMTOB.
DNEeKTPOIUTHYECKAS
JUCCOLMALUs. DIEKTPOJIN3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

65

DJIEKTPUYECKUI TOK B Ta3ax.
CaMOCTOSTENEHBIN U
HECAMOCTOSITENBHBIN Pa3psil.
Monnus. I1mazma

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

DJeKTpudecKre mpudopsl U

YCTPOMCTBA U UX IIPAKTUYECKOE bubmumorexa [IOK

66 1
npuMeHenue. [IpaBuia TEXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
KonTtponbHas pabora o Teme

67 «Qnexrpocraruka. [locTosHHBII 1 bubmumorexa [IOK
AIIeKTpUYECKHi ToK. Toku B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cpeaax»

68 PesepBublit ypok. O0o0maromumii 1 bubnnoreka [JOK
ypok 1o Temam 10 kacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KUIIACC

KoaudecTBo 4acoB

DJIeKTpPOHHbIe U (pPOBbIE

Ne Jara
o/ Tema ypoka Beero Kounrpoabusie IIpakTHueckue nsysenus oOpaszoBaTe/IbHbIE
padoThI padoThbI pecypcbl
ITocTossHHBIC MATrHUTHI U UX
B3aMMOJICHCTBHE. MarHuTHOE
1 noJe. BI;KTOp MarHUTHOM 1 bubmrorexa LIOK
. https://m.edso00.ru/ff0c9778
UHAYKIUU. JINHUY MarHUTHOM
WHIYKIAH
MarsuTHOe 1oJie TPOBOIHUKA C
) tokoM. OnbIT Dpcrena. 1 bu6nmorexa LIOK
B3anmopelicTBre MpOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHas padora «3yuenue
3 MarHIETHolso HOE}I KaTy'IHKI/IyC 1 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0c98fe
TOKOM)»
JlelicTBME MArHUTHOTO TIOJIS HA
IIPOBOAHMK C TOKOM. Cuna
4 Awmnepa. JlabopaTtopHas pabora | 1 bubmuoreka [IOK
«UccnenoBanne nelcTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)»
JlelicTBME€ MAarHUTHOTO TIOJIST HA
5 JBUXKYIIYIOCS 3aPsDKEHHYTO 1 bubmuoreka [{OK

yactuily. Cuna Jlopenia. Pabora
cusl JlopeHna

https://m.edsoo.ru/ff0c9d{4



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

DJNIeKTpOMarHuTHasE MHYKIIUS.
[ToTok BEKTOpa MarHUTHOMN
unaykuud. DJ1C uaaykiumn. 3akoH
3JIEKTPOMArHUTHON MHIYKIIMH
®dapanes

JlaboparopHas pabota
«HccnenoBaHue sIBICHUS
3HeKTpOMaFHHTHOﬁ WHAYKIOHUN

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal 50

NHnyKTUBHOCTD. SIBIIEHUE
camounaykiuu. J/C
CaMOUHIYKIUU. DHEPrusi
MarHUTHOTO TOJIS KaTyLIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTBa 1 X
IPUMEHEHUE: IOCTOSITHHbIE
MarHMThl, 3J€KTPOMArHUThI,
AIIEKTPO/IBUTaTeNb, YCKOPUTEIN
AJIEMEHTApHBIX YacTHII,
UHIYKIMOHHAs 1eYb

10

11

12

O6o0maromuii ypok « MarHuTHoe
noJie. DJIEeKTpOMarHuTHas
I/IHJIYKIII/ISI»

KonTpomnpHas pabota mo Teme
«MaramTHOE II0JI€.
BHCKTpOMaFHI/ITHaﬂ HUHAYKIOUSD

CBO60,Z[HBI€ MCXaHHUYCCKHUC
KoJIeOaHHSI. rapMOHI/I‘-ICCKI/Ie

bubmmoteka IIOK
https://m.edsoo.ru/ff0cab82

bubnunorexa LIOK
https://m.edsoo.ru/ff0cad58

bubmuoreka [{OK
https://m.edsoo.ru/ff0caf06



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

KosieOaHus. Y paBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue suepruu

13

JlaGopaTtopHnas pabota
«HccnenoBaHue 3aBUCUMOCTH
neproja MajblX KoJIieOaHuii rpy3a
Ha HUTH OT JUIMHBI HUTH U MacChl

rpy3a»

14

KonebaTenbHbIit KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHUS B MI€ATHHOM
K0JIeOAaTeTbHOM KOHTYE.
AHaIIOTHS MEXKAY MEXaHHUECKUMH
¥ 2JIEKTPOMArHUTHBIMU
KoJIe0aHUSIMU

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS DHCPIrur B HJACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

bu6mmoteka IIOK
https://m.edsoo.ru/ff0cb9c4

16

[TpencraBneHue o 3aTyXaromMxX
Kosie0aHusX. BeIHyX/1eHHBIE
MEXaHMYECKUE KoJIeOaHMsl.
Pe3onanc. Beinyx/1eHHbBIE
3JIEKTPOMAarHUTHbIE KoJeOaHus

bubmmoteka IIOK
https://m.edsoo.ru/ff0cbb86

17

IlepemeHHBIH TOK.
CuHycouanbHbIA TEPEMEHHBIN
TOK. MOIIIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYHOE U

but6mmorexa [IOK
https://m.edsoo.ru/ff0cbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

18

19

20

21

22

JICUCTBYIOILIEE 3HAYCHHUE CUJIBI
TOKa W HAITPAKCHHUA

Tpancdopmarop. [IpoussocTso,
nepegava u norpedieHue
AIEKTPUYECKON SJHEPIUU

Y CTpoicTBO U MPAKTUYECKOE
IPUMEHEHHUE AIEKTPUIECKOTO
3BOHKA, FeHepaTopa MepeMeHHOTro
TOKa, JIMHUH IIeKTpoIepead

OKOJIOTUYECKUE PUCKU ITPU
IPOU3BOICTBE AIEKTPOIHEPTUH.
KynbTypa ucnonbp3oBanus
JJIEKTPOIHEPTUH B MTOBCEIHEBHOM
KHU3HU

MexaHuueckre BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnpocTpaHEHMS U
JuiHa BosIHBL. [lonepeunsie u
IIPOJIOJILHBIE BOJIHBI

3Byk. CKOpOCTb 3ByKa. I poMKOCTB
3ByKa. Beicota ToHa. TemOp 3Byka

bub6nmoreka [IOK
https://m.edsoo.ru/ff0cc324

bubnunorexa LIOK
https://m.edsoo.ru/ff0ccas54

bubnuoreka [{OK
https://m.edsoo.ru/ff0cccOc

23

QHGKTpOMaFHI/ITHBIG BOJIHBI, UX
cBoiicTBa U ckopocTh. [Ikama
OJICKTPOMAariMuTHBIX BOJIH

bubmmoteka IIOK
https://m.edsoo.ru/ff0ccfel

24

[IpuHUUMnBI paIUOCBS3U U
TCIICBUICHUS. PaSBI/ITI/Ie Cpe)ICTB
cBs3u. Pagnonokamus



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

KonTponpHas padora «Konebanus

bubnunorexa LIOK

25 Y BOJTHBDY https://m.edsoo.ru/ff0cc618
[Ipamonuneitnoe
%6 pacrnpocTpaHEeHHUE CBETA B bubmuorexa [JOK
0JTHOpPOIHOM cpene. ToueuHsblit https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyy cBera
OtpaxkeHue cBeTa. 3aKOHbI
27 OT;)a)KeHI/IH ceeta. [locTtpoenne bubmrorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
)8 BHYTpPEHHEE OTPa’KEHUE. bubnnoreka [JOK
[IpenenbHBINA Yol MOTHOTO https://m.edsoo.ru/ff0cd 76
BHYTPEHHET0 OTPAKEHUS
JlaGopaTtopHnast pabota
29 «I/I3MI;peHII)/Ie n(f)Ka?,aTeJm bromorexa LIOK
https://m.edsoo.ru/ff0cd67a
MPETOMIICHUS CTEKIIa»
JInn3sl. [locTpoenue
30 n3o0paxenuii B muH3e. ®opmyna bubmmoreka HOK
TOHKOM JIMH3BI. Y BEJIMUCHUE https://m.edsoo.ru/ff0cddle
JIUH3BI
JlaGopaTtopHnast pabota
31 «UccnenoBanne cBONCTB
U300paXeHUH B TMH3aX»
Hucnepcus cera. CroXHbIM
1 cocraB Oenoro ceta. L[Ber.

JlaGopaTtopHnast pabota
«Habmonenne aucnepcun cBeTay



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

WuTepdepenmus ceera.

bubnunorexa LIOK

33 Judpparcuns caera. ) https://m.edsoo.ru/ff0ced22
Judpakumonnas pemeérka

34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmuorexa [JOK
[Monsipuzanus cBera https://m.edsoo.ru/ff0cf02e
Onruueckue mpuodopsl U

35 YCTPOMCTBA U YCIIOBUS UX
0e301acHOTO IPUMEHEHUS
['paHUIIBI MPUMEHIUMOCTH

16 KJIaCCHUYECKON MEXaHUKH. bubnuorexa [{OK
[Toctynatel criennanbHOU TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCUTEIHHOCTD

37 OJIHOBPEMEHHOCTH. 3aMe/IJICHHUE bubmorexa LIOK

https://m.edsoo.ru/ff0cfa42

BPEMEHH U COKpAIIEHUE JITTHHBI
OHeprus U UMIYJIbC
penSATUBUCTCKOM yacTuibl. CBsI3b bubmuoreka [JOK

38 .
MAacchl C SHEPTUEN U UMITYIICOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
KoHTponbHas pabora «OnrTuka.

39 OCHOZI)I cneulfaanoﬁ TEOPUH bubamorexa LOK

https://m.edsoo.ru/ff0cf6{0

OTHOCHUTEITEHOCTH

40 ®otonsl. Popmyia [1manka. bubmuoreka [IOK
OHeprust 1 uMITysbc GOTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHNE

41 dorordpdexra. OnbiTe A. T bubmorexa LIOK

CroneroBa

https://m.edsoo.ru/ff0cffc4



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

3akonbl poTtoddderra. YpaBHEHHE

bubnunorexa LIOK

42 Diinmreiina 11 GoToSdpexTa. https://m.edsoo.ru/ff0d015e

«KpacHnas rpanuna» porosrddexra
apnenue ceeta. OnbitTel I1. H.
43 JII[e6e):[eBa. XuMHUYECKoe JIeiCTBUE bubmmorexa LIOK
https://m.edsoo.ru/ff0d04a6

cBeTa
TexHuueckue yCcTpoicTBa u

44 MIPaKTUYECKOE MTPUMEHEHHUE:
dboTo31eMeHT, GOTOIATUHK,
COJTHEYHas OaTapesi, CBETO IO/

45 Permrenue 3agad mo reme bu6nunorexa LIOK
«JIEMEHTbI KBAHTOBOM OITHUKH) https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OTBITEI

46 Pesepdopna no paccesauro o- bubmmoreka [JOK
yactull. [Inanerapuas moaens https://m.edsoo.ru/ff0d091a
aToma

bubmmoteka IIOK

47 Hocrysnater bopa https://m.edsoo.ru/ff0d0afa
W3nyuenue u mormoueHne
($bOTOHOB MpH Mepexoie aToma ¢ bubmuoreka [{OK

48
OJIHOTO YPOBHSI SHEPTUHU Ha https://m.edsoo.ru/ff0dOafa
Ipyroil. Buasl criekTpos
BonHoBbie cBOlicTBa YacTHII.
Bounnsl e bpoiiis. ) Bu6miorexa [IOK

49 KopnyckynsapHo-BoaHOBOI

nyan3M. CIIOHTaHHOE 1
BBIHYKJICHHOE M3 TyUCHHE

https://m.edsoo.ru/ff0d0cal



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

50

OTKpbITHE PaIUOAKTUBHOCTH.
OmnsiTel Pesepdopaa nmo
OIIPE/ICJICHUIO COCTaBA
PaZAMOaKTHBHOTO U3TyUCHUS

bu6nunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CaoticTBa anbda-, 6era-, ramma-
u3JydeHus. Binusaue
pPaauOaKTUBHOCTU HA KUBbIE
OpraHU3MBI

52

53

54

OTKpbITHE TPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
DNEKTPOHHBIN U TO3UTPOHHBIN
Oera-pacnan. ['amma-usinyyeHue

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepublie peakuuu. AnepHblii
peakrop. [IpoGiiemsr,
MEPCIEKTUBBI, SKOJIOTUYECKHE
ACIIEKTHI IAEPHON IHEPTETUKHU

DNeMEHTAapHBIE YaCTHLIBI.
OtkpeITHE 03UTpOHA. MeToaBI
HAOJII0JIEHUS ¥ pEeruCTpaliu
aneMeHTapHbIX yactull. Kpyribii
cron «DyHIaMeHTaIbHbIE
B3auMoJieicTBUA. EMUHCTBO
bu3nUecKoil KapTHHBI MUPa»

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

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

bubmmoteka IIOK
https://m.edsoo.ru/ff0d0e38

55

Jrtarsl Pa3sBUTHUA aCTPOHOMUHU.
[IpuknagHoe n
MHUPOBO33PEHYECKOE 3HAYCHUE



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

actpoHomMuu. Buj 3BE€31HO0TO HEbA.
CozBe3ausi, spKue 3BE31bl,
IIJIaHCTHBI, UX BUIUMOC ABUKCHUC.
CounHeyHas cucrema

56

57

Comnne. ConHeyHast akTUBHOCTb.
Ncrounuk sneprun ConHua u
3BE3T

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIaBHOM
I10CJIEI0BATEIbHOCTH.
BnyTtpeHHee cTpoeHue 3BE31.
CoBpeMeHHbIe NPECTABICHUS O
IIPOUCXOXKIECHNUU U 3BOJIOLUU
CoJHia ¥ 3B€31

58

Muneunsiii [IyTe — Hama
lNanmakTtuka. [lonoxenue n
nxenne CoiHia B [NamakTuke.
lNanmakTuku. YEpHbIE ABIPHI B
Apax TajJaKkTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonbpmoro B3peIBa.
PenukroBoe nznyueHue.
MeraranakTuka

60

61

Hepemennsie mpoGiembl
aCTPOHOMMHU

KonTtponbHas pabota «DneMeHTHI
ACTPOHOMMH U acTPOPUIUKI




62

Ob6o6maromuii ypok. Poib
(GU3UKU ¥ aCTPOHOMUH B
3KOHOMUYECCKOMH,
TEXHOJIOTHYSCKOM, COIMAJIbHON 1
ATUYECKOH chepax IesaTeIbHOCTH
yeJjioBeKa

63

O6o6maromuit ypok. Poib u
MecTO (PM3UKHU M aCTPOHOMHH B
COBPEMEHHOI HAYyYHOU KapTHHE
Mupa

64

O6o6maromuii ypox. Poib
¢du3nveckoii Teopun B
(OpMHUPOBAHUY MTPECTABICHHUI O
(u3nUecKoil KapTHHE MUpa

65

O6o6mmaromuii ypok. Mecrto
(bu3nUeCKOit KapTHUHBI MUpPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJICTABICHU O IPUPOJIE

66

67

PesepBHbIil ypok. MarautHoe
noJie. DIIeKTpOMarHuTHas
WHIYKIHS

PesepsHblil ypok. OnTuka.
OcHOBBI crielMaNIbHOM Teopun
OTHOCHUTEIIBHOCTH




Pesepnslii ypok. KBanrosas
68 ¢du3uka. DIeMeHThl ACTPOHOMHH U
acTpou3uKu

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




MPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA30OBATEJIbHOH ITPOTPAMMBI

10 KJIACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJILHOM NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus

10.1

10.2

10.3

JleMoHCTpHpOBaTh Ha TNpUMepax poilb © MeCTO (HU3UKH B
(bopMHpPOBaHUN COBPEMEHHOW HAYYHOH KapTHHBI MUDPA, B PA3BUTUHU
COBPEMEHHOM TEXHUKM U  TEXHOJIOIMHM, B  IPAKTUYECKOU

JeITEeILHOCTH JIFOASH

Y4uTbIBaTh TPAHUIBl MPUMEHEHHUS HM3YYEHHBIX (U3HUECKUX
MOJIEJIEH: MaTepualbHas TOYKA, WHEPUHAIbHAS CHCTEMA OTCUETA,
a0COIIOTHO TBEPJIOE TEJIO, UACATBHBINA T'a3; MOJIEIN CTPOEHUS ra3os,
JKUAKOCTEN U TBEPJIBIX TE€I, TOUYCUHBIN INEKTPUUECKUN 3apsig — MpHU

PCLICHUN (1)I/I3I/I‘leCKI/IX 3aJda4

Pacnio3naBath (hu3nueckue ABICHUS (MMPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXAaHUKH, MOJEKYISPHO-KMHETHYECKOW TeopHuu
CTPOCHHSI BEIIECTBA W DJIEKTPOJMHAMHKH: pAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE BUKEHHE, CBOOOTHOE TTa/IeHNe
TeJ, JBW)KEHUE IO OKPY>KHOCTH, MHEpLUs, B3aUMOJCICTBHE Tell;
mud¢y3us, OpOYHOBCKOE J[BHMKEHHE, CTPOCHHE KHUAKOCTEH U
TBEPABIX TeJl, U3MEHeHHe oO0béMa Tel TMpu HarpeBaHUU
(OXJaXJeHUN), TEIJIOBOE pPaBHOBECHE, HCTMApeHUE, KOHIEHCAIHS,
MJIaBJeHUE, KPHUCTAIIU3alus, KHIIEHUE, BIAKHOCTh BO31yXa,
MOBBIIICHUE JaBJICHHUS] Ta3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocyle, CBS3b MEXKIy IapaMeTpaMd COCTOSIHHSI ra3a B

M30Mpolieccax; MIEKTPU3AUS TeJl, B3aUMOJIEHCTBUE 3apsIIOB

10.4

OnucelBaTh MEXaHUYECKOE JBHKEHHME, HCIOIb3ys (u3nueckue
BEJIMYUHBI: KOOPJAUHATA, IIyTh, IEPEMEILEHHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CWIa, HUMIYJIbC Tella, KUHETUYeCKas DHEpPIus,
NOTEHLIMaJbHAsl HSHEPrusi, MexXaHuyeckas pabora, MexaHHuYecKas
MOIIIHOCTh;, TMPH ONUCAHUM IMPaBWIBHO TPAKTOBaTh (PU3NYECKUI
CMBICJI HCMOJb3YEMBIX BEIUYMH, HMX OOO3HAYEHUS M EJUHULIBL,
HaXOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BETUUUHY

C ApYT'UMH BCIUYNHAMHA




10.5

OnuchiBaTh M3yYEHHBIE TEIJIOBBIE CBOMCTBA TE€N M TEIJIOBBIE
ABJICHUS, MCHOJNb3ys (U3NYECKUE BEIMUYUHBI [aBJIEHHE ras3a,
TeMIIepaTypa, CpeAHsAs KHUHETHYECKass DHEPrus XaoTHYECKOIO
JBW)KCHUS MOJIEKYJI, CpPEJHEKBaJpaTU4yHas CKOPOCTb MOJIEKYII,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHssI JHeprus, pabora rasa,
KO3 GUIMEHT I0JIE3HOI0 AEMCTBUS TEIUIOBOIO JBHUraTelis; IpH
ONMCAHUU  NPABUIBHO  TPAKTOBaThb  (DU3MUECKUH  CMBICH
UCIIONIb3YEMBIX BEIIMYHMH, UX O0O03HAYCHHS] U €AMHHUIIBI, HAXOIUTh
(dopMyIbl, CBS3BIBAIOLIME JaHHYIO (U3UYECKYI0 BEIUYHHY C

ApyTuMHA BEJIIMYHMHAM

10.6

OnucelBaTh M3y4YEHHBIE JJIEKTPUUYECKUE CBOICTBA BEIIECTBA H
AIIEKTPUYECKUE SIBJICHUS (MPOLECCHI), HCMONb3Yys (U3NUECKUe
BEJIMYMHBL:  DJIEKTPUYECKMM  3apsAl,  DJIEKTPUYECKoe  IIOJIE,
HaIpsDKEHHOCTh I10JIs, IOTEHLMAl, Pa3HOCTh I[OTECHLHAIOB; IIPH
ONKMCAaHUM  MPAaBUIBHO  TPAKTOBAaTh  (U3UUECKUH  CMBICI
UCIOJIb3YEMBbIX BEJIMYUH, UX 0003HAUEHUS M €IUHHUIIBI; YKa3blBaTh
(bopMyIIBI, CBSI3BIBAIOIIIE TAHHYIO (PU3MUECKYIO BETMUUHY C PYTUMHU

BCJIIMYNHaAMU

10.7

10.8

aHAM3UPOBATh (PU3MUECKHE TMPOLECCHl W SIBJICHHUS, HCIIONB3YS
¢u3nyeckue 3aKOHbI M MPUHIMIBL: 3aKOH BCEMUPHOIO TATOTeHMS, |,
IT u III 3akoHBI HBOTOHA, 3aKOH COXPAaHEHUS MEXaHUYECKOU DHEPIHH,
3aKOH COXPAaHEHUSA UMIIYJIbCA, MPUHLHUI CYyNEPHO3ULUU CUIl,
IIPUHIMII ~ PAaBHONPAaBUsS  HMHEPUHMAIBHBIX  CHUCTEM  OTCYETA;
MOJIEKYJIIPHO-KHHETHYECKYIO TEOPUIO CTPOEHUs BELIECTBA, T'a30BbIC
3aKOHBI, CBS3b CpEJHEH KHWHETHUYECKOW DHEPIrUU  TEIJIOBOIO
JBIDKEHUST MOJIEKYJ C aOCOJIOTHOM TeMIlepaTypoi, NMEepBbIi 3aKOH
TEPMOJMHAMUKH; 3aKOH COXPAaHEHHUsI IIEKTPUUIECKOTO 3apsiia, 3aKOH
Kyiona; npu 3ToM pa3inuyars CI0BECHYIO (POPMYIIMPOBKY 3aKOHA, €r0
MaTeMaTHYeCKOE BBIPAKEHUE U YCIOBHs (TpaHMLBL, 00JACTH)

MNPUMCHUMOCTHU

OOBACHATH OCHOBHBIE MPUHIMIIBI JEHCTBUS MallUH, MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pa3iuyaTh YCJIOBHS HX O€30MacHOTO

HCIIOJIb30BaHUsA B HOBCG)IHGBHOﬁ KHU3HU

10.9

BrmomaaTh SKCIICPUMCHTEI 11O UCCICJOBAHUIO (bPISI/I‘-IeCKI/IX SIBIICHHI
N IIPOLECCOB C UCITOJIB30BAHHUEM IMPAMBIX 1 KOCBECHHBIX I/ISMepeHI/Iﬁ;

pu 3TOM GOPMYIHPOBATh MpodIeMy (3a7auy) U TUIOTE3y Y4eOHOTro



IKCIIEPUMEHTa,  cOOMpaThb  YCTAaHOBKY U3  IIPEIUIOKEHHOTO

000pyAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

10.10

10.11

10.12

OCyIJ_IeCTBJISITB nNpsAMbIC KW KOCBCHHBIC HN3MCPCHUSA (1)I/ISI/I‘ICCKI/IX
BCJIIMYHH, IIPU 3TOM BI)I6I/IpaTB ONITHMAJIbHEIN CIIOCO0 HU3MCPCHUS U
HUCIIO0JIB30BAaTh HN3BCCTHBIC METObI OLCHKU HOFpCI.HHOCTCﬁ

U3MEPECHUMN

HccnenoBaTh 3aBUCUMOCTH MEXIy (U3NYECKMMHU BETUYMHAMH C
MCIIOJIb30BAaHUEM IMPSIMBIX HW3MEpPEHUM; MPU TOM KOHCTPYHPOBATh
YCTaHOBKY, (DMKCUPOBaTh pPE3YyJbTAaThl IOJYYEHHOHM 3aBUCHUMOCTH
(bu3nUecKrx BEIUYMH B BUJE TaOIMI U T'paHKOB, J1eJ1aTh BHIBO/IbI 110

pe3yJibTaTaM HCCIe0BaHUs

Cobmoate mpaBuiia 0€30MacHOTO TpyAa TMpU  MPOBEICHUH
UCCIIEIOBAaHMM B paMKax Y4yeOHOro »JKCIepUMEHTa, Yy4eOHo-
HCCIIEIOBATENILCKON U MTPOEKTHOM JIESITENIBHOCTH C MCIOJIb30BAaHUEM

M3MEPUTENIbHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

10.14

10.15

10.16

Pemartp pacu€rHble 3a1a4u C IBHO 33JJaHHON (PU3NYECKOM MOJEINbIO,
UCTIONB3Ys (PM3MUECKUE 3aKOHBI M MPUHIUIBI, HA OCHOBE aHAlIM3a
YCIIOBUSL 3a/Jladydl  BbIOMpaTh (U3HUYECKYI0 MOJETb, BBIICIATH
(du3HYecKre BETUIUHBI U POPMYIIBI, HEOOXOAUMBIE TS €€ pellIeHuUs,
MPOBOJIUTh pacy€Tbl W OLEHUBATH PEATBHOCTh MOJYYEHHOTO

3HA4YCHUA (I)I/I3I/I‘leCKOI\/'I BCIIMYHUHBI

Peniate Ka4CCTBCHHLIC 3aga4uu: BBICTpanBaTh JJOTHYCCKHU
HCIMIPOTHUBOPCUUBYIO LICTIOYKY paCCY)KI[eHI/Iﬁ C OHOpOfI Ha U3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I?,I/ILIGCKI/I€ SIBJICHUA

Hcnonb30BaTh NpU  pEUIEHWH Y4YeOHBIX 3a/Jad COBPEMEHHbIE
WH(pOpPMAIIMOHHBIE TEXHOJOTUMU IS TIOMCKA, CTPYKTYPHUPOBAHMSI,
MHTEPIIPETAllMU U TIPEeACTaBIeHUS Y4eOHOM M Hay4YHO-IOMYJISIPHON
uHOpMaIKH, TOTYYEHHON U3 Pa3IMYHbIX UCTOYHUKOB; KPUTHUECKH
aHAJIM3UPOBATh M10JIy4aeMyI0 HHPOPMALIHIO

[TpuBOANTE MpUMEpPHI BKJIA/la POCCHUICKUX U 3apyOEeKHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHEC TCXHUKU U TEXHOIOTHI

10.17

Hcnonp3oBaTh TeopeTHyeckue 3HaHHS MO (U3HMKE B MOBCETHEBHOM
KU3HH I8 oOecrieueHrss O€30MacHOCTH TIpH  OOpalieHun ¢

HpI/I60paMI/I N  TCXHHUYCCKHMHU YCTpOﬁCTBaMH, A COXpaHCHUA



300pOBbA H CO6JHOI[€HI/ISI HOPM D3KOJIOTHYCCKOro IMOBCIACHUSA B

OKpYXalolleu cpene

10.18

11 KJIACC

Kon
MPOBEPSAEMOro
pe3yjabTara

Paborath B rpyIine ¢ BHIMOJHEHUEM PA3IMYHBIX COLIMATBHBIX POJICH,
IJIaHUPOBATh  paboOTy TPYyMNbl, pPAlMOHAIBLHO PpaCHpEeAeiiTh
00s13aHHOCTH ¥ IUJIAHUPOBATH JESITENIBHOCTh B HECTaHIAAPTHBIX
CUTYyalUsIX, aJIeKBaTHO OLIEHHBATh BKJIaJ KaXXJOr0 M3 YYaCTHHUKOB

IPYIIIBI B PELIEHUE pacCMaTpUBaEMOM IIPOOIEMbI

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTAThI 0CBOEHHS] OCHOBHOI
00pa3oBaTeILHON MPOrPaMMBbI CpelHero 001ero od0pasoBaHus

JlemMoHcTpUpOBaTh Ha NpUMEpax posib U MecTo (U3MKu B
(OopMUPOBAHUN COBPEMEHHOI Hay4HON KapTHHBI MHPA, B PA3BUTHU
COBPEMEHHOM TEXHUKM U  TEXHOJIOIMH, B  IPAKTUYECKOU
JeATEIbHOCTH JIIOJIEH, LEJIOCTHOCTh M E€AMHCTBO (DU3UYECKON

KapTHUHBI MUpa

11.2

YuuThIBaTh TpaHUIbl TNPUMEHEHUS U3YYEHHBIX (U3HMUECKHUX
MOJEJICH: TOYECUHBIN JIEKTPUYECKUN 3apAll, siepHas MOJENb aToMa,

HYKJIOHHasg MOACJIb aTOMHOTO S[Apa IIPpU PCIICHUN (I)I/I3I/I‘{eCKI/IX 3agaq

11.3

Pacnio3naBath gusnueckue siBIeHUS (IIPOLECChl) U OOBSICHITH UX Ha
OCHOBE 3aKOHOB DJJIEKTPOAMHAMHKM W  KBAaHTOBOW  (U3UKU:
AIIEKTpUYECKasi MPOBOAUMOCTb, TEIUIOBOE, CBETOBOE, XMMHMUECKOE,
MarHUTHOE  JIEMCTBUS ~ TOKA,  B3aUMOJCHCTBHE  MAarHUTOB,
DIIEKTPOMArHUTHAS WHAYKIHS, ICWCTBME MArHUTHOTO TIONS Ha
IPOBOJHUK C TOKOM M JBMXKYIIMHCS 3apsl, 3JIEKTPOMAarHUTHBIE
Kosle0aHUsT M BOJIHBI, HPSIMOJIMHEHHOE paclpoCTpaHeHHE CBeTa,
OTpa)keHHe, TMpeloMieHue, uHTephepeHuus, audpakuus U
NOJISIpU3aLUs CBETA, AUCHEPCUs CBeTa, POTOINEKTpUIECKuil 3¢ ekt
(poroaddext), cBeTOBOE NaBIEHHE, BOSHHUKHOBEHHE JIHMHEHYATOTO
CHEKTpa aToMa BOJIOPOJAA, €CTECTBEHHass M HUCKYCCTBEHHas

PaarnOaKTUBHOCTD

11.4

OnuceiBaTh HW3YYEHHBIE CBOMCTBAa BeIIeCTBa (DIEKTPUUYECKHE,
MAarHuTHbIE, ONTUYECKHE, AIEKTPUYECKYIO MPOBOJUMOCTD

Ppa3JINIHbIX cpe;[) U DJICKTPOMATrHUTHBIC ABJICHUA (HpOI_ICCCBI),



11.5

UCTIONB3Ys (pU3MUecKre BETUYMHBL: 3JEKTPUUECKUH 3apsil, CHJIa TOKa,
AJIEKTPUYECKOE  HAIPSDKEHHE, DIIEKTPUYECKOE  CONPOTHUBIICHUE,
pasHocTh noteHuuanos, DJIC, pabora Toka, MHIYKIHUS MarHUTHOI'O
noJyis, cuina Ammepa, cwia JlopeHna, MHIYKTHUBHOCTh KaTyULIKH,
SHEPrus 3JIEKTPUUECKOT0 M MAarHUTHOIO IOJIEW, MEPUOJ M 4YacToTa
KosieOaHul B KoJe0aTeIbHOM KOHTYPE, 3apsij ¥ CHJla TOKA B IIpoliecce
rapMOHUYECKUX  JJIEKTPOMAarHUTHbIX  KojeOaHuii,  (okycHoe
paccTosiHuEe U ONTUYECKas Ccuja JIMH3bL, IPU OMUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCHOJIb3YEMbIX BEJIMYHH, UX
0003HaueHUsI W EIUHMLBI, YKa3blBaTh (OPMYJIbI, CBSA3bIBAIOILNE

JaHHYIO (bHSquCKYIO BCJIIMYNHY C APYT'UMU BCINYHNHAMU

OnuceiBaTh  M3y4YEHHBIE KBAHTOBBIE SIBJIIEHUS U IIPOLECCHI,
UCIOJb3Ys (PU3NYECKUE BEIMUYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJIHBI M YaCTOTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA,
[IepUOo/ I0Iypacmaa, SHEprus CBsI3U aTOMHBIX A€p; IIPU ONMCAHUU
IOPaBWJIBHO TPAaKTOBaTh (PU3MYECKUH CMBICI  HCIIOJIb3YEMBIX
BEJIMYMH, WX OOO3HAYCHWS W EIWHUIBI, YKa3blBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JIAHHYIO (U3WYECKYI0 BEIWYHHY C JAPYTUMH

BCIMYMHaAMH, BBIYHNCIATh 3HAYCHHUC CI)PI3I/I‘IGCKOI>'I BCINMYHUHBI

11.6

11.7

AHaJ'II/ISI/IPOBaTB (1)I/I3I/I‘-IGCKI/IC IpoHeCCbl M ABJICHUA, HWCIIOJIb3YAd
¢usnyeckue 3aKOHbl W OpUHIMNBL  3akoH OMa, 3aKOHBI
MIOCJIEZI0BATENBHOIO U IMApaUIEIbHOTO COEAMHEHMSI MPOBOIHUKOB,
3aKoH [0y — JIeHna, 3aK0H 3JIEKTPOMarHUTHOW MHIYKIIMH, 3aKOH
MPSIMOJIMHEMHOTO  pacHpOCTPAHEHUS! CBETa, 3aKOHbl OTPaXKEHUS
CBETa, 3aKOHBl IPEJOMJICHUS CBETA, ypaBHEHHE OMHINTEHHA IS
doroddexra, 3aKOH COXpaHEHHsS] SHEPIUHU, 3aKOH COXpPaHEHUS
UMITYJIbCA, 3aKOH COXPAHEHHUS JJIEKTPUYECKOro 3apsaa, 3aKOH
COXpPAaHEHHs MaccoBOrO uucia, nocrynartel bopa, 3akoH
paAMOaKTUBHOIO pacnajga; IpU OTOM pa3iaudarb CIOBECHYIO
(GOpMYyIUPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOe BBIpAXKEHHE H

ycaoBuUs (TpaHUIIbl, 00J1aCTH) MPUMEHUMOCTH

OHpC}IGJ’IﬂTB HaImpaBJICHUEC BCKTOpa HHIAYKIUHW MAarHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

11.8

CTtpouTh ¥ ONHCHIBaTh HW300paXEHHE, CO37aBAEMOE IUIOCKUM

3€pKajgoM, TOHKOW JIMH30M



11.9

BBITIONTHATE 9KCIIEPUMEHTBI 110 HCCIIETOBAHUIO (PU3UYECKHX SBICHHUM
U TIPOLIECCOB C MCIIOJIb30BAHUEM TPSMBIX U KOCBEHHBIX N3MEPCHUH;
pU 3TOM (POPMYITHPOBATH MPoOIIEMy (3a7a4y) U THIIOTE3y YUEOHOTO
OKCIEPUMEHTa,  COOMpaTh  yCTAaHOBKY M3  HPEAJIOKECHHOTO

000py10BaHUs, MPOBOAMTH OIBIT U (JOPMYIIUPOBATH BHIBOJIBI

11.10

11.11

11.12

OcymiecTBiATh TpsSMbIE M KOCBEHHbIE HW3MEpEHHUs (Pru3muecKux
BEJIMYMH; TIPH 3TOM BBIOMPATh ONTHUMAJIbHBIA CIOCOO M3MEPEHUs U
UCIIOJB30BaTh  W3BECTHBIE  METOABl  OLECHKUM  IOTPEIIHOCTEU

M3MEpPEHU

HccnenoBaTh 3aBUCUMOCTH (PU3UYECKUX BEJMUYUH C UCIOJIb30BaHUEM
IPSAMBIX H3MEPEHUM; INpPH OSTOM KOHCTPYHPOBAThb YCTAHOBKY,
(bUKCUpOBaTh PE3yNbTAThl MOIYYEHHOW 3aBUCHMOCTH (U3UUIECCKUX
BEJIMYMH B BUIE TaOJIUI] U TpaHKOB, J1eJIaTh BEIBObI IO pe3yJibTaTaM

HCCIICOOBaHUA

Cob6mrogate mnpaBuia 0Oe30macHOrO TpyJda MpU  NPOBEIACHUU
UCCIEAOBAaHUN B paMKax Yy4YeOHOro SKCIEpUMEHTa, Y4eOHO-
HCCJIE10BaTEIbCKON U MIPOEKTHOMN JeSATEIbHOCTU C
UCIIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB M J1a0OPATOPHOTO

o0opyioBaHUs

11.13

11.14

11.15

11.16

Pemats pacu€THble 3a1a4u C SBHO 33JJaHHON (U3NYECKOM MOJEINbIO,
UCTIIONB3Ys (M3MUECKHE 3aKOHBI M MPUHIUIBI, HA OCHOBE aHAlIM3a
YCIOBHS 3aJaud BbIOMpaTh (U3UYECKYI0 MOJENb, BBIICISIThH
¢buznyeckue BeIMUUHBI U (POPMYIIbl, HEOOXOAUMBIE IS €€ pelIeHHUs,
MPOBOJUTh pacy€Tbl W OLEHUBATH PEATBHOCTh MOJYYEHHOTO

3HA4YCHUA (I)I/I3I/I‘leCKOI\/'I BCIIMYHUHBI

Peniate Ka4CCTBCHHLIC 3agavuu: BBICTpanBaTh JJOTHYCCKHU
HCIIPOTHUBOPCUUBYIO LICTIOYKY paCCY)KI[eHI/Iﬁ C OHOpOfI Ha U3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/I‘-IGCKI/Ie SIBJICHUS

Hcnonp3oBaTh MpH peUIeHUH Y4YEOHBIX 3a/7ad COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTHH [UIS TOWCKA, CTPYKTYPUpPOBaHUS,
MHTEpHpEeTallii U MPEeACTaBICHUs YUeOHOH M Hay4YHO-TIOMYJISIPHON
uHOpMaINH, TOTYYEHHON U3 Pa3IMYHbIX HCTOYHUKOB; KPUTHUECKH
aHAIM3UPOBATH MOJTyYaeMyt0 HH(pOpMaIIIIO

OOBSICHATH MPUHIUIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKHX
YCTPOICTB; paznuyarh yCIOBUS MX O€30MaCHOTO HCIOJIb30BaHUS B

MOBCEIHEBHOM XKU3HU



11.17

11.18

[TpuBOANTH TIpUMEpPHI BKJIA/a POCCHUICKUX U 3apyOCKHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAYKHU, B 00bACHEHHE IIPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHC TCXHUKHU U TEXHOJIOTHI

Hcnonp30BaTh TEOPETUYCCKUE 3HAHMS 1O (DU3HMKE B IOBCEIHCBHOM
KU3HU JUI1  oOecrieueHHsi O€30MacHOCTH TMpu  OoOpaieHuu ¢
npubopaMl W TEXHUYECKUMHU YCTPOWCTBAMHU, MJII COXPAHCHHS
3I0POBbSI U COOJNIOJICHUS HOPM D3KOJOTHYECKOTO TIOBEICHUS B

OKpYXalolleil cpene

11.19

PabGorarts B I'pyInIie€ € BBIIOJIHCHHUEM PA3JIMYHBIX COIUMATIBHBIX pOJ'IGfI,
IIJIaHUPOBATh pa60Ty T'pYIIIIbIL, PpalOHAIIBHO pacipeacisiTb
00s13aHHOCTH U IJIAHUPOBATEL ACATCIBHOCTL B HECTAHAAPTHBIX
CUTyallUAX, AaACKBATHO OLCHUBATL BKJIAA KaXIAOro M3 YYaCTHHKOB

TPYIIIBI B PELICHUE PaCCMATPUBAEMOM MPOOIEMBI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
pa3aena

Konx nposepsiemoro

JEMCECHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

1.1

®uzuka — Hayka o npupoae. HayuHnbie
METOAbl TO3HAHUSI OKPYXKAIOLIEro MHpA.
Ponp skcmepuMeHTa M Teopuu B MpoOIECcCe

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pr3uke

1.2

MopenupoBanue (GU3NYECKUX SBICHUHA W
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
®dusnyeckue 3aKoHB M Teopuu. ['paHMIBI
NPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[Mpuammn coorBerctBusi. Ponb u  mecto
¢uzukn B (HOPMUPOBAHMH COBPEMEHHOM
Hay4YyHOM KapTHUHBI MHUpPa, B IPAKTUYECKOH

NEeITEeILHOCTH JII0IEH

MEXAHUKA

2.1

#i#HParti#KMIHEMATHUKA

2.1.1

Mexannueckoe JIBUKEHUE.
OTHOCHUTEIBHOCTH MEXaHUYECKOT'O

nBuxenust. Cucrema orcuéra. TpaekTopus

[lepemenienue, ckOpocTh (CpeHssl CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) M  YCKOpEHHE
MaTepualbHON TOYKH, UX MPOEKIHUH HAa OCH
CUCTEMBI KOOpAMHAT. Cnoxenue

MIEpEMENICHUH U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSMOJIMHENHOE ~ JBUXKECHHUE. I'pacduxu

3aBUCHUMOCTH KOOpAWHAT, CKOpPOCTH,




YCKOpEHHUS, yTH u MepEMEILICHUS
MaTepuaibHON TOYKHA OT BPEMEHU

CBoOoaHoe majieHre. Y CKopeHue

CBOOOIHOTO IMaJCHUSA

KpuBonuneiinoe nBuxenue. PaBHOMepHoOe
JNBIDKEHUE  MaTepUalbHOM  TOYKH 1O
OKPYKHOCTHU. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOpPOCTb. [lepuon U 4acToTa.

LlenTpocTpeMuTEIbHOE YCKOPEHHE

TexHuueckue  yCTpOICTBA:  CHUIOMETP,
JBUKEHHUE CHapsOB, LICTIHBIE U PEMCHHBIC
nepegadu

IIpakTrueckue paboTHI. H3mepenne
MIHOBEHHOM  ckopoctH.  MccienoBanue
COOTHOUIEHUS MEXIY MyTsMU,
MIPOMICHHBIMU TEJIOM 34 IOCIEA0BATEIIbHBIC
paBHbIE  NPOMEXKYTKH  BPEMEHHM  IIpH
PaBHOYCKOPEHHOM JIBH)KEHMHM C HadalbHOU
CKOpPOCTBIO, paBHOM Hy0. M3yuenue
JBWKEHHsI IIApUKA B BA3KOH IKUIKOCTH.
W3yuenue JBUKEHUs Tena, OPOIIEHHOTO

TOPU30HTAIIBHO

2.2

#iHPart## INHAMUKA

2.2.1

222

[IpuHnun  otHocuTenbHOCTH  [amumies.
IIepBbit 3akoH Hprorona. HMuepruanbHbie
CUCTEMBI OTCUETA

Macca Tena. Cwia. [IpuHiun cynepno3unuu

CHUJI

223

Bropoii 3akon HproToHa 111 MaTepranbHON
TOYKM B MHEPIHUAIBHOM CHCTEME OTCYETa
(UCO). Tpernit 3axkoH HproroHa st

MaTCpHUaJIbHBIX TOUCK




23

224

3akoH BcemMupHoro Tiarorenus. Cuna
TsokecTd. IlepBas kocMuueckas CKOpOCTb.

Bec Tena

225

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHHs
CKOJBXEHUST M CWjla TPEHHUS  IOKOS.
Koaddunuent tpenus. Cuiia conpoTHUBICHUS

IIpH ABMIKCHUU TECJIa B ) KUAKOCTH HUJIM T'a3¢C

2.2.7

2.2.8

229

[loctynaTenbHOE 1 BpalaTeIbHOE JBUKEHHE
abCoJIIOTHO TBEPJOrO Tena
MOMEHT CHJIbI OTHOCUTEJIBHO OCH BPALICHHUS.

[liieuo cunbl. Y cmoBUs paBHOBECHS TBEPAOTO
tena B UCO

TexHuueckue YCTpOﬁCTBaZ INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTudeckue paboTel. 3yueHue IBMKCHUS
Opycka MO HAKJIOHHOW TIUIOCKOCTH O]
JNENCTBHEM HECKOJBbKHMX cHIl. MccienoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX
B nedopmMupyemMon TMpyKUHE U PE3MHOBOM
oOpasiie, OT BENUYMHBI UX JAedopmanuu.
HccnenoBanue YCIOBUI paBHOBECHS

TBépI[Ol"O TCJIa, UMCIOIIECTO OCh BpalllCHUSA

###H#Par#t##3AKOHBI COXPAHEHU A B MEXAHUKE

NMnynec MarepuanbHOM TOYKHM, CHCTEMBI

2.3.1 MaTepualbHbIX TOYeK. MMIynbCc CHIIBI H
M3MEHEHHE UMITYJIbCa Tela

)35 3akoH coxpaHeHus wummnyinsca B HCO.

o PeakTuBHOE ABMXEHNE

233 Pabora cuibl

234 MouHoCTb ChIbI

535 Kunernueckass  sHeprus  MaTepHaIbHOU

TOYKH. TeopeMa 0 KHHETHUYECKOH OHCPIrun




2.3.6

2.3.7

2.3.8

ITorenunaneHas sHeprusa. I[loreHumanpHas
JHEeprus yIpyro nepopMHUpOBaHHON
npyxuHbsl. lloTeHnuManbHas >Heprus Tena

BOIH3HU IIOBEPXHOCTHU Semnn

IloTeHuManbHBIE M HEMOTEHIMAILHBIE CHIIBL.
CBsi3b  paOOThl HEMOTEHUHUAIBHBIX CHII C
H3MEHEHHEM MeXaHNYECKOH SHEPTHH
CHCTEMBI TEI. 3akoH COXpaHEHUs

MEXaHU4YeCKOM OHEPIUun

VYipyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

TexHu4ecKkue ycTpoicTBa: JBUKEHUE PAKET,

BOI[OMéT, KOIICP, HPY)KI/IHHHﬁ IIUCTOJICT

[Ipaktueckue pabotel. W3ydenuwe cBs3H
CKOpOCTEH Tenm TMpH HEeynpyrom ynaape.
UccnenoBanme cBsizu pabOTBl  CHIIBI  C

H3MCHCHHEM MEXaHHMYISCKOM OHCPIruu TCjia

3 MOJIEKVYJISAPHASA ®U3MKA U TEPMOJNMHAMUKA
###Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUN
OCHOBHBIE ~ TIOJIOXKEHHUSI  MOJIEKYJISIPHO-
KMHETUYECKON TEOPHH. bpoyHnoBckoe
31 neuxkenne. uddysus. Xapakrep ABUKCHUS
1 B3aMMOJEMCTBHSI YaCTHI] BELLIECTBA
Mogenu CTpoeHus Ta30B, JKHAKOCTEH U
3.1.2 TBEPIABIX Tel M OObSICHEHHE CBOWCTB
3.1 BEIIECTBA Ha OCHOBE DTUX MOJeIei
Macca wmonekyn. KonumyecTBo BeliecTBa.
313 IloctrosinHas ABoragpo
3.14 TenmmoBoe paBHOBecue. Temmeparypa u e€
n3Mepenue. [llkana remneparyp Llenscust
Monens wmaeansHOro raza. (OcHOBHOE
3.1.5 ypaBHEHHE MOJIEKYJISIPHO-KUHETHUECKON

TCOPHUHU UACATBHOI'O ra3a



3.2

AGcomnroTHas TeMIeparypa Kak Mepa cpeiHen
KMHETUYECKOU JHEPruu TEIIOBOTO
JNBWKEHUs dactul rasza. [llkama temmneparyp

KennBuna

VYpasuenue Knaneiipona — Menpgeneena.

3akoH JlanmbToHa

T"azoBEIe 3aKOHEL. N3onporieccor B
UIEATLHOM T'a3€e C MMOCTOSHHBIM KOJINYECTBOM

BCIICCTBA: U30TEPMaA, U30XO0pa, H306apa

Texnuyeckue  ycTpoiicTBa:  TEPMOMETP,

O6apometp

3.1.10

3.2.1

322

3.23

[IpakTuueckue pabotbl. V3MepeHue macchl
BO3/lyXa B KJIacCHOM KoMHare. McciienoBanue
3aBUCUMOCTH MEXIY rnapaMeTpamu

COCTOSIHMS Pa3peKEHHOI0 ra3a
OCHOBbI TEPMOJAMHAMUKHU

TepMO,Z[I/IHaMI/I‘IeCKaH CHUCTEMA. BHYTpeHHSISI
OHEPIUid TepMOHHHaMH‘IGCKOﬁ CUCTCEMBI H

Coco0bI €€ N3MEHEHUS

KonnuectBo Temnotel u padbota. BHyTpeHHss

OHEPIUsa OAHOATOMHOI'O UACAJIBHOTO Ir'a3a

Bunel teruionepenaun: TEIUIONPOBOAHOCTD,
KOHBEKIHUS, U3TydeHue. TermtoéMKOCTh Tela.
YnenbHas TEIIOEMKOCTh BemlecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPHU TCTLJIOIIECpEaauc

324

3.2.5

[IepBbrit 3aKOH TEPMOJIMHAMUKH.
[Ipumenenue IIEpBOro 3aKOHa
TEPMOJUHAMUKHI K M30MpolieccaMm.
I'padmueckas uHTEepIIpeTanus paboTh ra3a

TeroBble MamuHbl. [IpUHIUMIIBL AEHCTBUS
TEIJIOBBIX MatuH. [IpeoOpa3zoBanust sHEpTUN

B TEMIOBBIX MamuHax. KoaddummeHt




nojesHoro gedcrBus  (mamee —  KIIJI)

teruioBoid MamuHbl. [{uki Kapuo u ero KII/]

Bropoii 3aKOH TEPMOJIMHAMUKH.

326 HeoOpatumocTs mpolieccoB B MPUPOJE.

o TenoBble  nBUrarenu.  DKOJIOTMYECKUE
MPOOJIEMBI TETIOIHEPTETUKH

Texuuueckue yCTpOICTBA: JIBUTaTENb

3.2.7 BHYTPEHHETO CropaHusi, OBITOBOM
XOJIOAWJIBHUK, KOHAULUOHED

128 IIpakTrueckue paboTHI. H3mepenne

YAEIBHOM TEIIIOEMKOCTH

33

##H#Par#H##AI'PEIATHBIE COCTOSAHUA BEHIECBA. ®A30BbIE

3.3.1

ITEPEXO/IbI

ITapooOpazoBanue u KOHJICHCALHs.
Hcnapenne u kuneHue. YenbHas TEILIOTA
napooOpa3oBaHusl. 3aBUCUMOCTH

TCMIICPATYPhI KUIICHUA OT AaBJICHUS

332

333

334

AOconioTHAgS W OTHOCHUTCIbHAS BIIAXKHOCTH

BO3ayxa. HacslmeHHbIl nap

Teépmoe  Teno.  Kpucramnmueckue u
amopdHble Tena. AHH30TPOIHUS CBOWCTB
KpuCTaJljIoB. >KI/II[KI/I€ KpucTaJlibl.

COBpCMeHHBIe MaTcpHuaJIbl

IInaBneHue u KpucTajliin3danus. Y nenpHas

TeruioTa miasiaeHus. Cyonumanus

3.3.5

VYpaBHeHHE TEIJIOBOTO OajlaHca

3.3.6

3.3.7

TexHu4eckue yCTpOWCTBA: THUTPOMETP U
IICUXPOMETP,  KAIOPUMETP,  TEXHOJIOTHUH
MTOJIyYEHHUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM

YHUCJIC HAHOMATCPHUAJIOB, 1 HAHOTCXHOJIOTHHU

[IpaxkTrueckue paboTHI. H3mepenne

BJIQXKHOCTH BO3JyXa

OJIEKTPOAMMHAMUKA




###ParH#IJIEKTPOCTATUKA

DnexkTpu3anusi Tell. DJIEKTPUUYECKUU 3apsi.

1 JIBa BUJa SIIEKTPUUECKUX 3aps/I0B
[IpoBoaHUKH, IHADIIEKTPUKHA "
4.1.2
MOJIYTIPOBOJAHHUKHU
4.1.3 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsia
4.14 BzaumopeiictBue 3apsanoB. 3akod Kynona
DnekTpuyeckoe  mnoje.  Hampsok€HHOCTH
415 BIIEKTPAYECKOTO MOJIA. [TpunIMn
o cynepno3unui. JluHum  HanpsHKEHHOCTH
AIEKTPUUYECKOTO TOJIS
416 PabGora cma 2IEKTPOCTATUYECKOTO  ITOJISL.
4.1 o Ilorennuan. Pa3HocTh MOTEHIINAIOB
[IpoBOIHMKY U TUANEKTPUKU B NOCTOSHHOM
4.1.7 3JeKTpUYecKoM 1mone. Jludnexkrpuyeckas
MIPOHUIIAEMOCTh
DNEeKTPOEMKOCTb. Konnencarop.
4.1.8 ONEeKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHKEHHOr0 KOHAEHCcaTopa
TexHudeckue YCTpPOMCTBA:  AJIEKTPOCKOIL,
410 3JEKTPOMETP, AIIEKTPOCTATUYECKAs 3allUTa,
o 3a3eMJICHUE 3IEKTPONPUOOPOB,
KOH/JIEHCATOP, KCEPOKC, CTPYUHBIN TPUHTED
4110 IIpaxkTueckue paboThI. H3mepenune
o AIEKTPOEMKOCTH KOHACHCATOpa
HH#Par##HTIOCTOSTHHBIN DJIEKTPUUYECKUN TOK. TOKU B
PA3JIMYHBIX CPEJAX
VYcnoBusi  CymiecTBOBaHHUS  MOCTOSIHHOTO
4.2.1 JJIEKTPUYECKOTO TOKa. VCTOYHMKH TOKA.
+2 Cuna toka. [TocTossHHBINA TOK
422 Hanpsokenne. 3akon Oma i1 ygacTka nenu
423 DNEeKTPUUYECKOe COMPOTHBICHHUE. Y ACIBHOE

COIIPOTUBJICHUEC BCIICCTBA




4.2.4

4.2.5

[locnenosarenbHOE, napajuieIbHOE,
CMEIlIaHHOE COEAMHEHNUE TPOBOIHUKOB
Pabota sanexTpudeckoro Toka. 3akoH Jxoyis

— Jlenma

4.2.6

4.2.7

MomIHOCTb 31EKTPUYECKOTO TOKa

anekTpoaBwkymas cuia (nanee — D/C) u
BHYTPEHHEE CONPOTHBIICHUE HMCTOYHUKA
Toka. 3akoH OMa I MOJTHOW (3aMKHYTOM)

anekTpuyeckoi nenu. Koporkoe 3ambikaHue

4.2.8

4.2.9

DNeKTpOHHAsE  MPOBOJUMOCTH  TBEPIBIX
METaJUIOB. 3aBUCHUMOCTb  CONPOTHUBIICHUS
METaJUIOB oT TeMIepaTyphl.

CBepXmpoBOJIUMOCTD

OnexTpuueckuii TOK B Bakyyme. CBolicTBa

JJIEKTPOHHBIX IIyYKOB

4.2.10

4.2.11

[TonynpoBoAHHKHU. CoOcTBeHHAS u
pUMecHast MPOBOJIUMOCTb
oJIynpoBoAHUKOB. CBOICTBa p-n mepexoja.
[TonmynpoBoAHUKOBBIE TPUOOPEI

DJNEeKTpUYEeCKUH TOK B IJEKTPOJUTAX.
DeKTpoIuTHYEeCKast JIMCCOLIMALIHS.

DNeKTpoIn3

4.2.12

4213

DNEeKTPUUIECKHUI TOK B razax.
CaMocCTOSATENBHBII U HECaMOCTOSTENbHBIN
paspsn. Pa3nuunbie THUIIBI CAMOCTOSITEIBHOTO

paspsaa. Monnus. [1nazma

TexHuyeckue  ycTpolcTBa:  aMmIIepMeETp,
BOJIBTMETP, pPEOCTaT, MWCTOYHUKHA TOKa,
JJIEKTPOHAr peBaTEIbHbIE puoOpHI,
3JIEKTPOOCBETUTEIIbHBIE npuOopHI,
TEPMOMETP  CONPOTUBIIEHUS, BAKYYMHBIN
INOJ, TEPMUCTOPBl U  (POTOPE3UCTOPHI,

HOJ'IyrIpOBOIIHI/IKOBHﬁ Auoa, ralbBaHUKa




11 KJIACC

4.2.14

[IpakTueckue paboThI. N3yuenne
CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

N3mepenne OJIC wncTOYHMKA TOKa U €ro
BHYTpEeHHero conpotusieHus. Habmoaenue

OJICKTPOJIM3a

Kon
pa3neia

Koanposepsiemoro
3J1eMEeHTa

HpOBepﬂeMble IJIEMEHTHBI COACPKaAHUSA

4

43

SJIEKTPOAMHAMUKA

#HPari#M AT HUTHOE I10JIE. D JIEKTPOMATI'HUTHA A

MHAYKIS

4.3.1

432

433

IlocTostHHBIE MarHUTHL. B3anMoernicTBue

IIOCTOSAHHBIX MArHuTOB

MaruutHoe mosie. BekTop MarHUTHOMN
uHaykuuu. lIpuHoun — cynepnosuiuu.
Jlunun marnuTHOM uMHaykuuu. Kaptuna
JUHAM MArHUTHOM HMHAYKUMHA  TIOJIS

INOCTOAHHBIX MarHuTOB

MarauTHO€E 10J€e MPOBOJHUKA C TOKOM.
KapTtuna nmuHMi noas ITMHHOTO MPSMOTo
MPOBOJHUKA U 3aMKHYTOI'O KOJIBLEBOT'O
MPOBOJIHUKA, KATYIIKH C TOKOM. OmbIT
Opcrena. BzanmojelicTBie NpoBOAHUKOB

C TOKOM

434

435

Cuna Amnepa, €€ MOlyJIb U HallpaBJIEHUE
Cuna  Jlopenuna, €& wMooyap U
HarpasjieHue. J[BU>KeHHe 3apspKeHHOU
4aCTUIbl B OJHOPOJAHOM MAarHUTHOM

nosie. Pabota cunel Jlopenna

4.3.6

SIBneHue ANeKTPOMArHUTHON UHAYKIUU

4.3.7

IToTok BekTOpa MAarHUTHOM MHIYKITUU




5.1

2/C WUHIYKIUU. 3aKoH

438 3JICKTPOMArHUTHOW MHAYKIUU Dapajaest
BuxpeBoe »snektpuyeckoe mnoise. I/C
WHJIYKIUU B MPOBOJHUKE, JBHKYIIEMCS
439 MOCTYTaTEIbHO B OJTHOPOJTHOM
MarHuTHOM T10JIe
4.3.10 [IpaBuno Jlenna
NHAYKTUBHOCTS. SIBnenue
43.11
camounaykiuu. 3/1C camouHIyKnu
DHeprusi MarHUTHOTO TOJISI KaTYIIKH C
4.3.12
TOKOM
43.13 DNIEKTPOMAarHUTHOE T0JIe
TexHuyeckue yCTpOICTBA: MOCTOSHHBIC
MarHuTEHl, AJIEKTPOMATrHUTHI,
43.14 3JIEKTPOABUTATENb, YCKOPUTEIH
AJIEMEHTAPHBIX  YaCTUIl, WHIYKIIMOHHAS
TeYb
[IpakTuueckue  paboOTHI. N3yuenne
MarHUTHOTO TIOJI1 KATYHIKU C TOKOM.
4315 HccnenoBanue JelCTBUS TOCTOSSHHOTO

Mar"gura Ha paMKy C TOKOM.
Uccnenosanue SIBJICHUS

3J'IeKTp0MaFHPITH01>i HHAYKIOUN

KOJIEBAHUMA 1 BOJIHBI

#HPari#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE

KOJIEBAHUA

5.1.1

Konebarenpnass cucrema. CBoOOIHBIE
kojebanus. ["apMoHMYeckue KoyeOaHus.
[Tepwon, dacrora, amrmuutyna u  (dasa

KOJICOaHU M

[IpyxuHHBIM MagTHUK. MaremMaTU4eCKUn

MasaATHHK



YpaBHEHHE TapMOHUYECKHX KOJIeOaHUH.
Kunematuueckoe v JUHaAMHUYECKOE

OIMMCaHUeE KOeOaTeIbHOr0 JIBUKEHUS

[IpeBpamenue SHEPTUH pu
rapMoHHYeckux  Kosebanusix.  CBsi3b
aAMIUIUTYIbI KoJieOaHui HUCXOIHOMN
BEJIMYMHBI C aMIUIUTYAaMU KoJieOaHuii eé

CKOPOCTH U YCKOPEHUs

Konebatenpubiii  koHTYp. CBOOOIHBIC
JIEKTPOMATrHUTHBIC KoseOaHus B
UCaIbHOM  KOJEeOATeITbHOM  KOHTYpE.
AHanorus MeXJy MEXaHUYCCKUMH |
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMHU.

®opmyia Tomcona

3akoH COXpPAaHCHUS SHEPIruu B U1CAJIbHOM

Ko1e0aTeIbHOM KOHTYpPC

BoinyxaeHHbIe MEXaHUYECKUE
koieOanusa. Pesomanc. PesonancHas
KpuBasl. BriHyX1eHHbIE

OJICKTPOMArHuTHBIC KOJICOaHHS.

5.1.8

5.1.10

[lepemennbiii  Tok. CHHycCOUJANbHBIN

HepeMeHHHﬁ TOK.

MolHoCTh IIEPEMEHHOTO TOKa.
AMIUTUTYHOE U JIEWCTBYIOIIEE 3HAUECHUE

CHJIbI TOKA U HAITPAKCHUSA

Tpancdopmarop. [IpousBoacTso,
nepeaaya U nNoTpeOIeHne AIeKTPUIECKOn
SHEPTHHM. OKOJIOTHUYECKHE PHUCKU IpHU
IIPOU3BOJICTBE DJIEKTPUYECKOW HSHEPTUU.
KynbTypa HCIIOJIb30BaHUs

QJICKTPOOHCPIUU B MOBCEIHEBHOM KU3HU




5.1.11

Texuuueckue ycrpoiicTa: cericmorpad,
ANEKTPHICCKHIA 3BOHOK, JIMHUN

QJICKTpoIepcaaqd

5.1.12

ITpaxtnueckue pabotel. MccnenoBanue
3aBHCUMOCTH MEepHOJa MalbIX KoleOaHuH
rpy3a Ha HUTHU OT JUIMHBI HUTU U Macchbl
rpy3a. VccienoBanue nepeMeHHOro TOKa
B Lenu u3 [I0CJIE0BATENBHO
COEAMHEHHBIX KOHAEHCATOPA, KaTYLIKU U

pe3ucropa

5.2

##HHPar#MEX AHUYECKHUE 1 OJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

MexaHuueckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. Ilepuoa. Ckopoctb
pacrpocTpaHeHuss ¥ JJIMHA  BOJIHBI

HonepeqHHe " IPpOJ0JIbHBIC BOJIHBI

522

523

#H##HPar## Varepdeperuns u tudpaxaus
MEXaHUYECKUX BOJIH
3Byk. CkopocTh 3ByKa. [ poMKOCTh 3BYyKa.

Bricota Tona. TemMOp 3ByKka

524

525

5.2.6

5.2.7

DONEeKTpOMarHuTHbIE BOJIHBL. Y CJIOBHS
U3JIy4YEHUS DJIEKTPOMAarHUTHBIX  BOJIH.
B3anmuas opuenrtanus BektopoB E, Bu v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyMC€

CBolicTBa  3JIE€KTPOMAarHUTHBIX  BOJIH:
OTpa)kKeHHE, NPEIOMIICHHE, TOIpU3aLus,
mudpaknus, uateppepenius. CKOpoCTh

OJICKTPOMAIrHUTHBIX BOJIH

IIkamna ANMEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHHEe 3JICeKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY

[TpuHIMIBI PaAUOCBSA3H U TEIIEBUICHUS.
Panunosokarus. DIEKTPOMarHuTHOE

3arpsA3HCHHUC OI(p}/)KaIOH_ICﬁ CpCabl




5.2.8

TexHu4eckue yCTpoucTBa: My3bIKAJIIbHbBIC
MHCTPYMEHTBHI, yJIBTPa3ByKOBast
JUarHOCTHKa B TEXHUKE M MEIULIMHE,
pajap, paaMONPUEMHMK,  TEJIEBU30D,

aHTeHHa, tenedon, CBU-neup

53

#HHHParHH#HOITTUKA

5.3.1

[Ipsimonuueitnoe pacnpocTpaHEeHue

CBETa B OJIHOPOJHOM cpene. JIyu cBera

532

OtpakeHue cBeTa. 3aKOHBI OTPAKECHUS
csera. [TocTpoenne n300paykeHuid B IIIOCKOM

3epKaje

533

[Ipenomiienne cBeta. 3aKOHBI MPETIOMIICHUS
CBeTa. AOCOIIOTHBIN IoKa3areib

MIPEIOMIICHUS

534

[omxoe BHYTpPEHHEE OTpPayKEHUE.
[IpenenpHblil yroJ MOJHOIO BHYTPEHHETO

OTpa)KeHUsI

53.5

5.3.6

Hucnepcuss cBera. CilO0XHBIA cocTaB

Oenoro cBera. L[Bet

Colwuparonue U paccerBaIONINe JTUH3BI.
Tonkas nuH3a. DOKYCHOE PACCTOSTHUE U
ONTHYECKass CWJIa  TOHKOM  JIMH3BIL
ITocTpoenue U300pakeHHH B
coOMparIIMUX U pPacCeUBAIOUINX JIMH3AX.
dopMyna TOHKOW JMH3BL. Y BEIUUYEHHUE,

JaBaeMoe JUH30U

5.3.7

53.8

[Ipenensr MIPUMEHUMOCTH

FCOMeTqueCKOﬁ OIITUKH

WNurtepdepentiuss  csera. KorepeHTHbIE
HCTOYHHUKHU. VcaoBusg — HaOIIOOEHUS
MaKCHUMYyMOB 51 MHUHUMYMOB B
WHTEP(PEPEHITMOHHON KapTHHE OT JBYX

CI/IH(1)8.3HBIX KOTCPCHTHBIX UCTOYHUKOB




Hudpakmus  ceera. Judpakuuonnas

peméTKa. VYcnoBue HaGJ’II-OI[CHI/Iﬂ T'JIaBHBIX

5.3.9 MaKCUMYyMOB npu MaJeHuU
MOHOXpPOMaTH4YECKOTO CBETa Ha
TU(PPAaKIUOHHYIO PEIETKY
5.3.10 [Tonspusanus ceera
TexHuueckue yCTpOMCTBA: OYKH, JyIa,
(doToanmapar, MPOCKIMOHHBIN armapar,
5.3.11 MHUKPOCKOII,  TEJECKON,  BOJIOKOHHAs
ONTHKA,  IU(PpaKIUMOHHAS  pereTKa,
MOJISIPOU T
[Ipaktnueckue  pabotel.  M3mepenue
5310 ToKasaTess npesnomieHus. McenenoBanue

CBOHCTB  HM300paXeHHWH B  JIMH3AX.

HaGmronenue qucnepcuu ceeta

7.1

SJIEMEHTHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['paHnuBI MPUMEHMMOCTH KJIACCUYECKON
MEXaHUKHU. ITocTynmatel TEOPUHU
OTHOCHUTEIIBHOCTH: VHBApHUAHTHOCTh
MOZYJII CKOPOCTHM CB€Ta B BaKyyMe,

MIPUHIIATT OTHOCUTEIILHOCTH DUHINITeHHA

6.2

OTHOCUTENBHOCTh OIHOBPEMCHHOCTH.
3aMeI[J'IeHI/Ie BpEMCHU H COKpallICHUC

JJIMHBI

6.3

6.4

DHeprus U UMMYJIbC CBOOOIHOM YaCTHIIBI
CBsi3b MaccChl C dHEPruell U UMIYIbCOM
CBOOOJTHOM YaCTUIIBI. DHEPTUs TOKOS

CcBOOOIHOI 4aCTHUIIBI

KBAHTOBAA ®U3UKA

#i#HPar###JIEMEHTBI KBAHTOBOU OIITUKA

7.1.1

®oronbl.  dopmyna Ilnanka  cBA3uM
sHepruH (HOTOHA C €T0 YACTOTON. DHEPTHUS

U UMITYJIbC (POTOHA




7.2

7.3

OTtkpsiTHE u UCCIIEIOBAHNE
dboroaddekra. Ompitel A.I. Croserona.

3akoHb! poTodddexra

YpaBHeHue OHHIITEHHA hilae: ¢

dboroadpdexkra. «KpacHas  rpaHuIay

dotorddekra

7.1.4
7.1.5

7.2.1

7.2.2

Hasnenue ceera. OnbiTel [1.H. JIeOGenena
XUMHYECKOE IEHCTBUE CBETA

Texnnveckue ycrpoiicTBa: (POTOIIEMEHT,
¢doromaTIuk, COJIHEYHast Oarapes,

CBETOIHO/T
CTPOEHUE ATOMA

Monenb atoma Tomcona. OTBITEL
Pesepdopra o uccienoBaHUIO CTPOCHHUS

aToMa. HnaHeTapHa;I MOACIb aTOMa

[Tocrynatet  bopa.  U3nydyenue wu
noryiomeHue (GoToHOB MHpU Hepexoje
aToMa C OJHOTO YpPOBHS JHEPrMM Ha
apyroi.  Bunper  cnektpoB.  Crhektp

YPOBHEW SHEPTUH aTOMa BOJAOpOAA

7.2.3

7.2.4

BoaHoBEIE cBolicTBa 4acTul. BouHEBEI 1€
bponns. KopnyckynsipHo-BOIHOBOMI
nyanmu3M. Jludpakiust SIeKTpOHOB Ha

Kpucrajuiax

CroHTaHHOE U BBIHYKACHHOC U3JIYUCHUC.

YcTpoicTBO U PUHLIKIT pabOTHI Jiazepa

7.2.5

TexHnyeckue ycTporucTBa: CHEKTPATbHBIN
aHanu3 (CIEKTPOCKOM), 1a3ep, KBAHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktuueckue pabotel. Habmonenue

JINHENYaToro CIICKTpa

ATOMHOE A1PO




7.3.1

7.3.2

Metoabl HaOMIOJCHUS M PETUCTpAINU

OJIEMCHTAPHBIX YaCTHUI]

OTKpBITHE PaIUOAKTHBHOCTH. OTMBITHI
Pesepdopaa mo ompeneneHuo cocrasa
paaroakTHBHOrO u3imydeHus. CBoiCTBa
anbpha-, Oera-, ramMMa-u3JTyqeHusl.
BiusHMe pagMOaKTHBHOCTH HA IKHUBBIC

OpraHu3Mbl

7.3.3

OTkppITHE  TPOTOHA W HEUTpOHA.
Hyxnonnas monens snapa ['eitzendepra —
NBanenko. 3apsa sapa. MaccoBoe 4ucio

sapa. M3oronsl

7.3.4

7.3.5

Anbda-pacna. DNEKTPOHHBIH "
MO3UTPOHHBIA  Oera-pacmaa.  ['amma-
u3Iy4yeHHe. 3aKOH  PaJHMOaKTUBHOIO
pacrnana

DHeprusi CBSI3M  HYKJIOHOB B sIJIIpe.

SAnepusie cunbl. Jlepekt Macchl siapa

7.3.6

7.3.7

Snepusle peakumu. [leneHue m cuHTE3
Anep

SAnepubiii  peaktop.  TepMmosaepHblii
cunte3. [IpobGnemMbl W  MEpPCHEKTUBBI
SIEPHOM  DHEPreTHKU. OKOJIOTMUYECKHE

ACIEKTHI SIAEPHONU DHEPIETUKU

7.3.8

7.3.9

7.3.10

OnemeHTapHple  4dacTulpl.  OTKpbITHE
II03UTPOHA. @yHIaMEHTAIbHBIE

B3aHMOJICHCTBUS

TexHuueckue yCTpPOWCTBA:  JTO3UMETP,
Kamepa BunbcoHa, sAepHBI peakTop,
aToMHast 6omba

[Ipaktuyeckue pabotel. HccnenoBanue
TPEKOB YacCTUI (o TOTOBBIM

¢dororpadusm)




OJIEMEHTBI ACTPOOU3UKU

8.1

8.2

8.3

Bun 3Bé3qHoro Heba. Co3Besnmus, spKue

SBéB,HBI, IUIaHEThI, UX BUIAUMOC IBUKCHUC

Conueunas cucrema. llmaHersl 3eMHOI
rpynnel.  [DL1aHeThl-rUranTel W UX
CHYTHI/IKI/I, KapJII/IKOBBIe ITIJIAHCTHI. MaJILIe

Testa ComHEYHOH CUCTEMBI

Connne, ¢orochepa u  armocdepa.

CoiHeuHas akTHBHOCTH

8.4

Wctounuk sneprun ConHua u 3B€371

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBeTUMOCTh, PaJInycC, TeMIIepaTypa,
ux B3aMMOCBSI3b. Huarpamma
«CHEKTpaNbHBII KJIacC — CBETUMOCTBHY.
3BE3pl TJIABHOM  IOCJIEOBATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETHUMOCTbY» JJIs

3BE37] TTIaBHOM IOCICA0BATECILHOCTH

8.6

8.7

8.8

###Par###BayTpennee crpoeHue 3BE3.
CoBpemMeHHBIE npeCTaBIeHUS 0
MIPOUCXOKICHNN | dBojrormu ConHIa u

3BE31. DTanbl )KU3HU 3BE3T

Mneunsiii Ilyte — nHama [anakrtuka.
CnupanbHasgs  crpykrypa  [anaktukwy,
pacnpeneneHue 3BE3N, Traza W IBUIN.
[lonoxxenne wu nBwxkenue ConHoa B
lanaktuke. Ilnockas u cdepuyeckas

noacucTeMsnl I'ajJakTuKU

Tumnel ranaktuk. PaguoranakTMKu U

KBa3apbl. YEpHBIE ABIPHI B S/Ipax FATAKTHK

8.9

Bcenennas. Pacmmpenne BceneHnHom.
3akoH XaOOiia. Pasberanue rajiakTHK.

Bo3pact u paamyc BcenenHoi, Teopus



8.10

bonpmoro B3peBa. Monens «ropsuen
Bceenennoi». PenukroBoe nsinyueHue

MacmrtabHass cTpykrypa BceneHHOM.
Meraranaktuka. Hepeménusie npo6iiemsl

ACTPpOHOMUH




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

®wusmka. 10 knacc. YueOnuk. Mskumes I'. 4., bByxosues b. b.

®duswmka. 11 ximacc. YueOnuk. Mskumes I. f1., byxosues b. b.

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bu6mmoteka IIOK https://m.edsoo.ru




«COI''TACOBAHO»

3aM. gupekropa rno YBP

« »

20 rona

JIner koppekTHPOBKH padoyeii NporpaMmbl

1o yueOHOMY TpeMETY B KJ1acce
YYUTEINb
No | Mara(s1) Jara(br) Tema (b1) | KommuectBo [Ipynunna Crnoco6
10 OCH. | (paKTHYECKOIO YacoB KOPPEKTHPOBKH, | KOPPEKTUPOBKU
YpoKa | yorry
(0B) MIPOBEACHUS Ha JTAHHYIO OCHOBaHUE
TEMY
o
OCH. no | JaHo
TUIaHy

KTII




