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IHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOT0 YpPOBHS Ha ypOBHE CpEAHEro O0IIero oopazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHMM U TpeOOBaHUN K pe3ysibTaTaM OCBOEHUS OCHOBHOMU
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ yd€Trom
(denepanbHOl paboueil mporpaMMbl BOCHUTAHMSA M KOHUEMIMU IPENojaBaHUsl y4yeOHOTro
npeamera «®Puszmka» B oOpa3oBaTeldbHBIX opraHusanusax Poccuiickoit  deneparum,
peanu3yomux OCHOBHbIE 00pa3oBaTeIbHbIE IPOrPaMMBbI.

Copnepxanue mnporpaMmbl 1Mo (U3MKE HampaBleHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydatommxcs 10—11 xiaccoB npu oOyueHnn ux (u3nke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-ESTEIBHOCTHOTO moaxo/a. [Iporpamma mo gusmuke cooTBETCTBYET
tpeboBanussM OI'OC COO k muaHUpyeMbIM JUYHOCTHBIM, NMPEAMETHBIM M METaIlpeIMETHBIM
pe3ynbTrataM OOydeHHs, a TaKKE€ YYUTHIBAET HEOOXOJIMMOCTb peanu3alli MEKIIPEeIMETHBIX
CBsi3ell (DM3UKM C €CTECTBEHHO-HAYYHbIMM Yy4eOHbIMM IpeameTaMu. B Hell ompenenstorcs
OCHOBHBIC LIEJIM U3y4eHUs (PU3MKH Ha ypOBHE cpelHero oOuiero oopazoBaHMs, ILIAHUPYEMbIE
pe3yabTaThl OCBOEHHUS Kypca (HU3UKH: JIMYHOCTHBIE, METalpeIMETHbIe, IMpeaIMeTHble (Ha
0a30BOM ypOBHE).

[Iporpamma 1o ¢u3HKe BKIIIOYACT:

® [IaHUpPYyEMbIE pe3yNbTaThl OCBOECHUS Kypca (pu3nKku Ha 6a30BOM ypOBHE, B TOM UHCJIE

IIPEIMETHBIE PE3YIbTAThI IO ToAaM 00yUeHMUS;

e cojaepxaHue yuyeOHoro npeamera «Pusukay 1o rojgam oOydeHus..

®du3uka Kak Hayka 0 Haubosee o0IuX 3aKOHaX MPHUPO/IbI, BHICTYIAsl B KAUECTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUH 00 OKpY’KalollleM MHpE.
HIxonbHBIH Kypc (HU3MKHM — CHUCTEMOOOpA3yHOIIMH sl €CTECTBEHHO-HAY4HbIX Y4YeOHBIX
IPEAMETOB, TOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SBJICHUN, NU3y4aeMbIX
XUMueH, Ouosnorueit, ¢uznyeckoil reorpadueil nu actpoHomuen. Mcrnonb3oBaHue M aKTHBHOE
npuMeHeHne (U3MYecKUMX 3HaHUM OIpelenseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTH B cdepe SHEPreTUKd, TPAHCIOPTa, OCBOCHHS KOCMOCA, TOIYYEHHUS HOBBIX
MaTepHaJIoB C 3a/IaHHBIMU CBOWCTBAMH M JIpyrux. M3yuenue (pu3MKu BHOCUT OCHOBHOM BKJIAJ] B
(dopMupOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00ydaroluxcs, B JOpMUPOBaHUE YMEHUN
PUMEHATh HAyYHbIM METO/I MO3HAHUS IPY BHINOIHEHUH UMHU yUEOHBIX HCCIIET0BAaHUM.

B ocHOBy Kkypca ¢u3uku i ypoBHS CpeJHEro oomero oopa3oBaHus MOJI0XKEH psaa UIeH,
KOTOPBIE MOKHO paCCMaTPUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBJISIETCS JJOTMUYECKH 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCeX pa3zeioB (PU3MKH, BKIIOYAET KaK BOIPOCH! KIACCHYECKOH, Tak U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBHU € HEll MaTepuai Kypca GU3UKU 00beTUHEH BOKPYT
¢usnyeckux teopui. Begymmm B Kypce sBisercs (opMupoBaHHE IpEACTaBIECHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUHU, BELUIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuszauus mnpennojaracT MCIojgb30BaHUE I'YMaHUTapHOIO
noTeHnuana GU3N4eCcKoil HayKH, OCMBICIIEHUE CBSA3M Pa3BUTHUS (PU3MKM C pa3BUTHEM OOLIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOIMYECKHMMHU MIPOOIEMaMHU.

Hoes npuxnaonou nanpasrennocmu. Kypc ¢u3uku mnpeamnonaraeT 3HAKOMCTBO C
HIMPOKUM KPYIOM TEXHMYECKMX M TEXHOJIOTMYECKUX IPWIOKEHUN H3YyUYEHHBIX TEOpUN H
3aKOHOB.

Hoesn osxonocusayuu peanusyercs MNOCPEACTBOM BBEICHHS 3JIEMEHTOB COJEpKaHUS,
HOCBSIIEHHBIX SKOJIOTMYECKUM NpoOjeMaM COBPEMEHHOCTH, KOTOpPBIE CBA3aHbI C Pa3BUTHEM



TEXHUKHU U TEXHOJIOTUH, a TaK)Ke 00CYkKIEHUs POOJIEM paliiOHAIILHOTO IPUPOONOIb30BaHUS U
9KOJIOTMUYECKOl 0€30MacHOCTH.

CrepHEBBIMH 3JIEMEHTAaMH Kypca (U3MKH Ha YpPOBHE CpeAHero oOmiero odpa3oBaHus
ABISIOTCS  (pu3nueckue Teopun ((GpOopMHUpPOBAHUE TPEACTABIEHUN O CTPYKTYpe MOCTPOEHUS
¢usuueckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPHUHIMIIOB B COBPEMEHHBIX
NpEeACTaBICHUAX O MPUPOJE, TPaHMULAX NMPUMEHUMOCTH TEOpUH, JUIS OMHCAHUS €CTECTBEHHO-
HAYYHBIX SBJICHUH H MIPOIIECCOB).

CucTeMHO-eATENIbHOCTHBIN MOAX0/ B Kypce (PU3MKHU peannu3yercs Mpexk/ie BCEro 3a CUET
OpraHu3alK SKCIIEPUMEHTAIBHON AesTenbHOCTH oOyuaromumxcs. [ 6a30Boro ypoBHs Kypca
(GU3UKK — 3TO WCIIOJIb30BAaHUE CHUCTEMBI (POHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTopHbIX pabOT, KOTOpble B MporpamMMe Mo (u3uke OoOBEAMHEHBI B OOIIMKA CIHCOK
YUEHHUECKUX MPAKTUYECKUX paboT. BblieneHne B ykazaHHOM IEpedyHe JIaOOpaTOpHBIX padorT,
NOPOBOJUMBIX JUISI KOHTPOJIS M OIEHKH, OCYLIECTBIISIETCS YYaCTHHKaMHU OOpa3oBaTEIbHOTO
npoliecca UCX0As U3 OCOOCHHOCTE! IIIaHMPOBAHUS U OCHAIlleHUs kabuHera (usuku. [Ipu sTom
oOecrieuynBaeTcsl OBJIAJICHUE OOYYAIONIMMHUCS YMEHUSMH TPOBOJIUTH KOCBEHHBIE H3MEPEHHS,
UCCIIEIOBAaHHUS 3aBUCHMOCTEH (PU3MUYECKUX BEIUYMH U TIOCTAaHOBKY OIIBITOB IO IIPOBEPKE
IPEJIOKEHHBIX THIIOTES.

Bornbiioe BHIMaHue yAeseTCs PEeIICHHI0 PAacYETHBIX M KaueCTBEHHBIX 3aaad. [Ipu sTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJjauyl C SBHO 33JaHHON (PU3HUECKON MOJEbIO,
HO3BOJISIOIIME NPUMEHATh M3YyUYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasferna
Kypca, TaK ¥ UHTETpUPYS 3HAHUS U3 pa3HbIX pa3aenoB. [ KauecTBEHHBIX 3a/1a4 MPHOPUTETOM
SABIISIOTCSL 3aJaHusd Ha OOBSICHEHHE MpOTeKaHWs (U3MUECKUX SBJICHUH M TNPOIECCOB B
OKpY’Kalolle XKu3HHU, TpeOyromue BhIOOpa (DU3UYECKON MOJENHM JUIsi CUTyallud MPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu DPI'OC COO x MarepuanbHO-TEXHUYECKOMY
o0ecrieyeHnI0 yuyeOHOro mporiecca 0a30BbI ypOBEHb Kypca (PU3MKH Ha YPOBHE CpEIHETro
o0miero o0pa3oBaHMs JODKEH M3y4aTbCs B YCIOBUSX HMPEIMETHOro KaOMHeTa (U3UKU WM B
YCIOBHUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro LuKia. B xabunere
¢u3uku  1OMKHO OBITH HeoOXoaumoe JlabopaTopHOe OO0OpYZOBaHUE [UIS  BBIOJHEHUS
yKa3aHHBIX B MPOrpaMMe 1Mo (QHU3UKE YUEHHUYECKUX MPAKTHUYECKUX pabOT U AEMOHCTPALMOHHOE
obopyioBaHuUE.

JleMoHCTpanmoHHOEe 000pyAoBaHHe (HOPMUPYETCS B COOTBETCTBUU C TMPUHITUIIOM
MHUHHMMAaJIbHOM J0CTaTOYHOCTH M OOECIEeUYMBAET MMOCTAHOBKY MEPEUYUCICHHBIX B MPOrpaMMe Mo
(GU3UKe KITFOUEBBIX JEMOHCTPAIMI IS WCCIICAOBAHUS M3YYaeMBIX SIBICHHH W TPOIIECCOB,
SMIMPHUYECKUX U GYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX NPUMEHEHUI.

JlaGopaTtopHoe 00OpyAOBaHHE ISl YUYEHHYECKMX NPAaKTUYECKUX PaboT (opMmMupyercs B
BUJIC TEMaTHUECKUX KOMIUIEKTOB M OOECleuMBaeTCcsi B pacuéTe OJHOrO KOMIUIEKTAa Ha JIBYX
oOyuyaromuxcs. TemaTnueckue KOMIUIEKTHI J1a0OpaTOPHOTO OOOPYIOBAaHUS JOJDKHBI OBITh
MIOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHHH AHAJOTOBBIX M IH(POBBIX MPHOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE HU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMH TIETISIMHU M3YYCHUS (GU3UKU B 00IIIEM 00pa30BAHUY SIBIISFOTCS:

e (opMupoBaHME HHTEpeca M CTPEMIIEHUS OOY4YaIOUIMXCS K HAyYHOMY HW3YyYEHUIO

MPUPOIBI, PA3BUTHE UX MHTEIICKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TMPEJCTABICHHA O HAy4YHOM MeETOJe TMO3HaHUA U (HOpMUpPOBaHHE
HCCIIEIOBATEIILCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHHSIM;



e (opMHUpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK pe3yJbTaTa U3y4eHUsI OCHOB CTPOCHHS
MaTepuy U GyHIAMEHTAIbHBIX 3aKOHOB (PU3MKH;

e (opMHUpOBaHHE YMEHUI OOBSICHSITD SBICHUS C HCIIOJIB30BaHUEM (DU3NIECCKUX 3HAHUN U
HAY4YHBIX JJOKA3aTEIbCTB;

e (opMHUpOBaHHE TPEICTABICHUH O POIHM (DU3UKH JJISi Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTHIA.

JlocTixeHHe 3TUX Leseil o0ecreuynBaeTcs pelieHueM CIIeIyONNX 3a1a4 B poLecce

U3ydeHHsI Kypca (U3MKH Ha YPOBHE CpPEeTHETO 001IIero oopa3oBaHus:

e pUOOpETEHHE CUCTEMBbI 3HAHUN 00 0OIIMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOYAs] MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, HIIEKTPOAUHAMHUKY, KBAHTOBYIO
(U3UKY U 3JIEMEHTHI acTPO(U3HKY;

e (opMUpOBaHME YMEHHMH MPHUMEHATh TEOPETUYECKHE 3HAHMUA M OOBSICHEHUS
(¢u3nyecKkux SBJIECHUI B MPUPOAE U I NPUHATHS NMPAKTHUECKUX PEIIeHUH B
IIOBCEHEBHOM KU3HU;

® OCBOCHHE CIOCOOOB pEIICHUS pPa3IMYHbIX 3aJady C SBHO 3aJaHHOW (u3nyeckon
MOJIENIbIO, 3ajlay, TMOAPA3yMEBAIOIINX CAMOCTOATENBHOE CO3AaHUE (PU3UUECKOM
MOJIeNU, aJIEKBATHON YCIIOBUSM 3a/1auH;

® TOHMMaHHWE (PU3NYECKHX OCHOB M MPUHIUIIOB JCHUCTBHUS TEXHHYECKHX YCTPOKCTB U
TEXHOJIOTHUECKUX MPOIECCOB, X BIUSHUS HAa OKPYXKAIOIIYIO CPENY;

® OBJIAQJCHUE METOJAMHM CAMOCTOSITENFHOIO IJIAHUPOBAHUS U MPOBEICHHS (PU3NUECKUX
OKCIEPUMEHTOB, aHalW3a W  WHTEpOpeTalud  WHPOPMALWHU,  ONPEACICHUS
JIOCTOBEPHOCTH MOJYYEHHOT'O pe3yJIbTaTa;

e CO3/1aHUe YCIOBUH JUISL Pa3BUTHUS YMEHHH MPOEKTHO-UCCIIE0BATENbCKOM, TBOPUECKOM
JeSITeITbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI ypOBEHb) Ha ypPOBHE CpeAHETO oOIIero oOpa3oBaHUS
orBoguTcst 136 wacoB: B 10 kiacce — 68 vacoB (2 yaca B Henenmo), B 11 kiacce — 68 vacoB (2
yaca B HEJICIIO).

[Ipennaraemslii B nporpamMmMe 1o (pu3MKe nepedeHb J1a00paToOpHbIX U MPAKTUYECKUX PaboT
SBIISICTCS PEKOMEHJIOBAHHBIM, YYHUTENb JejaeT BbIOOp IMpOBEACHHUs 1a0OpaTOpHBIX padoT u

OTIBITOB C YU4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00YYaroIuXcs.



COLEPKAHUE OBYUEHUA

10 KUIIACC

Paznen 1. @usuka 1 MeTOAbI HAYYHOI'0 MIO3HAHUS
®usuka — Hayka o npupoje. Hayunble mMeToabl MO3HAHUS OKpYy’Karouero mupa. Poiib
AKCTICPUMEHTA W TEOPHH B TIPOIIECCE MTO3HAHUS MPUPOJIBI. DKCIIEPUMEHT B (hH3HKE.
MO,[[eJ'II/IpOBaHI/Ie (I)I/I3I/I‘-IeCKI/IX SIBJIEHUU U IIponeccoB. HaquLIe rumnore3bl. Pusuyeckue
3aKOHBI 1 TCOPHUH. rpaHI/II_U:I MNPUMCHUMOCTU (1)I/I3I/I‘-ICCKI/IX 3aKOHOB. HpI/IHI_II/IH COOTBCTCTBUAA.

Pone 1 MecTo pusuku B GOPMUPOBAHUN COBPEMEHHON HAayYHOW KapTUHBI MHpa, B
IIPAKTUYECKOM JEATEIBHOCTH JIIOICH.
Jlemoncmpayuu

AHazorosble ¥ IU(PPOBBIE U3MEPUTENIbHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTUYUKH.

Pa3gen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe naBwkeHUE. OTHOCUTEIBHOCT MEXaHMYECKOro JBHkeHusA. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, cKOpocTh (CpeaHsisl CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOpPEHHE
MaTepuaibHONW TOUKH, UX MPOEKIHUU Ha OCH CUCTeMbl KoopAuHat. Cllo)KeHHe MepeMeleHuil u
CJI0’KE€HHE CKOPOCTEM.

PaBHOMepHOE M paBHOYCKOpPEHHOE MpsIMOJHMHEHHOe nBmxkeHue. ['paduxu 3aBHCUMOCTH
KOOpAHMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepEeMEIICHNUs MaTepUaIbHOM TOUKH OT BPEMEHHU.

CBoOoiHOE TIafieHue. Y CKOpeHHEe CBOOOHOTO TIaCHHUS.

KpuBonuneliHoe nBrkeHue. JIBM)KEHHE MaTEpUaIbHOM TOYKA IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOJYJIFO CKOPOCTBIO. YTJIOBas CKOpPOCThb, JIMHEHHas cKopocTh. [lepmox wu
yacToTa obpamieHus. L{eHTpocTpeMHUTeTbHOE YCKOPEHHE.

TexHuyeckue ycTpoiicTBa M MPAKTUUYECKOE MPUMEHEHHE: CHUAOMETp, JIBIXKEHUE
CHapsJIOB, LICMIHBIE U PEMEHHBIE NIEPEIAYH.

Jlemoncmpayuu

MO}IGHB CHCTEMBbI OTC‘-IéTa, HIUTIOCTpalsd KHHEMATUYCCKUX XapaKTCPUCTHUK ABHUKCHUA.

[IpeoOpazoBanue ABUKEHUN C UCTIOTB30BAHUEM MPOCTHIX MEXAHH3MOB.

[Tanenuie Ten B BO31yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenue aBrxeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenune yckopeHHst CBOOOIHOTO MaJACHUS.

Hampasnenne ckopocTH NpH IBUKEHUU T10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

I/I3yquHe HCPAaBHOMCPHOT'O ABMKCHUA C LECJIbIO OIIPCACICHUA MT'HOBEHHOM CKOpPOCTH.

HccnenoBanue  COOTHOLIEHUS ~— MEXKAY — NyTSAMH,  I[PONMACHHBIMA  TEJIOM 3a
IMOCJICAOBATCIIBHBIC PABHBIC IIPOMEKYTKHM BPEMCHHU IIPU PABHOYCKOPCHHOM AOBHWXXCHUH C
HA4yaJIbHOM CKOPOCTBIO, PABHON HYIJIIO.

W3ydeHue ABM>KEHUS IAPUKA B BSI3KOM JKUIKOCTH.

N3yueHnue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka



[Tpunnun otHocuTenbHOCTH ['anunes. [lepBroiit 3akoH HetoToHa. MHEpIManbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHnmn cynepno3unmu cwil. Btopol 3akoH HbroToHa s
MaTepuanbHOU TOUKHU. Tpernii 3akoH Hpr0TOHA 117151 MaTepHANIbHBIX TOYEK.

3akoH BcemupHoro Tiarorenus. Cuna Tsxectu. IlepBas kocMuueckas

ckopocTh. Cuita ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenune. Bunbl Tpenus (mokosi, ckoibxeHus, kadeHus). Cuna tperus. Cyxoe TpeHue.
Cuna TpeHHs CKOJBKEHUS U cuina Tperus nokos. Koaddunuent tperns. Cuna conpoTUBICHUS
IIPY IBM>KEHUM TeJ1a B )KUJKOCTH WM rase.

[ToctynaTensHoe U BpaliaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MoOMEHT cuiabl OTHOCUTENBHO OCH BpaumieHus. Ilnedo cuibl. YcnoBuss paBHOBeCHs
TBEPJOrO TeJIA.

TexHUUecKkue YCTpOMCTBA M MNPAKTUUYECKOE MNPHUMEHEHHE: MOJUIUIHUKH, JIBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPIIUH.

CpaBHeHue Macc B3aMMOJEHCTBYOIIUX TEII.

Bropoii 3akon HeroToHa.

H3smepenue cu.

Crnosxenue cui.

3aBUCUMOCTh CHJIbI YIPYTOCTH OT Ae(pOopMariuH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJCHUH.

CpaBHeHHE CUJT TPEHUS NOKOS, KAUEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecus TBEpAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopule pabomol

Nzyuenne nuxenus Opycka 1o HaKJIOHHOM MJIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOUIMX B IMPYKMHE U PE3NHOBOM
oOpa3iie, oT ux AeGopMaIii.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEJA, UMEIOLIETO0 OCh BPALLICHHUS.

Tema 3. 3akonnt COXpAHERUA 6 MEXAHUKE

Nmnynbe MatepranbHOM TOUYKH (TeNa), CUCTEMbI MaTepUaIbHbIX TOYEK. VIMIyNIbe cuiibl 1
M3MEHEHUE UMITyJIbca Tejla. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE ABM)KEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBL.

Kunernueckass sHeprusi MarepuanbHOi TOuku. Teopema 00 M3MEHEHHU KUHETHYECKOMN
SHEpPTUH.

[MotenumanpHas sueprus. [loTeHnnanbHas sHepTrus yupyro aeGopMupoBaHHON MPYKUHBIL.
[ToreHuunanbHas SHEprus Tena BOIM3U MOBEPXHOCTH 3EMITH.

[loTenunanbHble U HEMOTEHIUAIbHBIE CUIIBL. CBSI3b pabOThl HEMOTEHIIMAIBHBIX CUJI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKO SHEPTUU.

Ypyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue ycTpoucTBa M MPAKTUYECKOE IMPUMEHEHUE: BOAOMET, KONEDP, MPYKUHHBIN
IUCTOJIET, IBUKEHHUE PaKeT.

Llemoncmpayuu

3aKOH COXpaHEHUs! UMITYJIbCA.

PeaktuBHOE NBUKEHUE.

[lepexon nmoTeH1IMaIBHON SHEPTUHN B KHHETUUECKYIO U OOpaTHO.



Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3yyenne aOCoOTHO HEYNPYroro yjapa ¢ MOMOILIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3u pabOTHI CUIIBI C N3MEHEHHEM MEXaHMYEeCKOW SHEpPruu Tela Ha
pUMEpPE PACTKEHUSI PE3UHOBOTO JKI'yTa.

Paznen 3. Mosekyasipuasi Gu3nKa 1 TEPMOJAMHAMHUKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-KUHETHYECKON TEOPHH U UX OMBITHOE 0OOCHOBAHUE.
BpoynoBckoe maBwxkenue. Juddys3us. Xapakrep IBUKCHHS W B3aUMOACHCTBHUS — YaCTHI]
BemecTBa. Mojenu CTpOSHUs Ta3oB, JKUAKOCTEH MU TBEPIABIX TN U OOBSICHEHHUE CBOWCTB
BEIIIECTBA HAa OCHOBE 3THX Mojened. Macca u pasMepbl moiiekyn. KosnuecTBo BemiecTsa.
[TocrosinHast ABorajipo.

TennoBoe paBHOBecue. Temmneparypa u e€ uamepenue. lllkana remneparyp Llenscus.

Mopenb uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJSPHO-KMHETUYECKON TEopuu
uacaNbHOTO Tra3za. AOCONIOTHas TeMmIeparypa Kak Mepa CpEeIHEH KHUHETHYECKON SHEepPruu
TEIJIOBOrO JBWKeHWs dactul ras3a. Illkama temneparyp KenbBuna. ['a30BbIE  3aKOHBI.
VYpasuenue MenneneeBa—Knaneiipona. 3akon JlanbToHa. M3omporiecchl B MaealbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. I padudeckoe mpeacTaBieHne W30MPOIECCOB: U30TEpPMa,
u30Xxo0pa, u3obapa.

TexHu4ecKue ycTpoicTBa U MPAKTUIECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITEL, JOKAa3bIBAIOIIME JTUCKPETHOE CTpOEHHE BemecTBa, (ororpaduu MOJIEKYJ
OPTraHUYECKUX COCTUHEHUH.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Monens OpOyHOBCKOTO TBUKEHHUSI.

Mogens onbita LlTepHa.

OnbIThI, JOKA3bIBAIOIIKNE CYIIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOICUCTBUA.

Mopenb, WUTIOCTPUPYIOLIAs IPUPOY JABJICHUS ra3a Ha CTEHKU COCY/a.

OMbITHL, WUTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UJI€aJTbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamoptvle pabomol

Onpenenenne Macchl BO3JyXa B KIACCHOW KOMHATE Ha OCHOBE H3MEpEeHUH 00BEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEKy TapaMeTpaMH COCTOSIHUSA Pa3peKEHHOTO rasa.

Tema 2. Ocnoevl mepmoounamurku

TepmoauHamMuueckass cuctemMa. BHYTpEHHsAsI dHEprust TEPMOAUHAMUYECKONM CUCTEMBI U
criocoObl e€ u3mMeHeHus. KonuyectBo TernoTsl U pabota. BHYTpeHHss SHEPrusi 0JJHOATOMHOTO
UACaNbHOr0 ra3a. Buapl Temonepeaauu: TEIMIONPOBOJHOCTb, KOHBEKIMS, HW3Iy4YEHUE.
VY nenbHas TEMI0EMKOCTH BellecTBa. KomuuecTBo TEMIOTHI pHU TEIUIONepeaye.

[Tonsitue o0 amamabatHoM mporiecce. IlepBwiii 3akoH TepMoamHamuku. [IpuMeHeHue
MIEpPBOTO 3aKOHA TEPMOJMHAMUKY K u3onpoleccam. I padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTs mpoieccoB B MPUPOJIE.

TemoBele MamuHbl. [IpuHIMOBEL JeHCTBUS TEMIOBBIX MamuH. [IpeoOpa3zoBaHust s3HEpruu
B TeIUIOBBIX MamuHax. Koadduument monesnoro aevicteus termioBoit mamuubl. [ukn Kapao u
ero Kod(hPUIMEHT MOJIe3HOTO NEUCTBHSA. DKOJOTUUECKHUE MMPOOIEMBI TETIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M NPAKTUYECKOE IPHUMEHEHME: JIBUraTelb BHYTPEHHETO
Cropanus, ObITOBOW XOJOJUIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu

H3MeHeHne BHYTpEHHEH HSHEPruu Tella NMPU COBEPLICHUH pPaOOTHI: BBUIET MPOOKU W3
OyTBUIKM TOJl JACMCTBHEM C)XAaTOro BO3/AyXa, HarpeBaHue 3(Qupa B JATyHHOH TpyOke MyTEM
TpeHus (BUACOJIEMOHCTpAIINs).

W3meHeHune BHYTpeHHEH SHEpruM (TeMIIepaTyphl) Teja Mpu Terionepeaaye.

OnbIT 10 aqMabaTHOMY PACIIMPEHUIO BO3TyXa (OIBIT C BO3IYIIHBIM OTHHBOM).

Monenu mapoBoii TypOHHBI, IBUTATENsl BHYTPEHHETO CTOPAHUs, pEaKTHBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

H3mepenue yeapbHOM TEIIOEMKOCTH.

Tema 3. Acpecammnsvie cocmoanusa eeuwyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u KoHjAeHcamus. Vcmapenne W KuneHwe. AOCONIOTHasS W
OTHOCHUTCIIbHAA BJIAJKHOCTL BO3/JyXa. HaCBII_I_[eHHHﬁ mnap. Y,E[GJIBHaH TCIIJ10Ta nap006pa30BaH1/151.
3aBI/ICI/IMOCTB TEMIICPATYPbI KUIICHUA OT AABJICHUA.

Teépmoe Teno. Kpucrammmueckue u amopdHbIe Teaa. AHU30TPOIHS CBOMCTB KPUCTAJLIOB.
Kunkue kpuctamnsl. CoBpeMeHHble Marepuainsl. [lnaBineHue u kpucraminzauus. YaenbHas
TeruioTa muasiaeHus. Cyonumanus.

YpaBHEHHE TEIIOBOTO OaslaHca.

Texauueckue YCTpOﬁCTBa U IMPAKTHYCCKOC IIPUMCHCHHUC: THUI'POMETP MU IMNCHXPOMCTDP,
KaJIOpUMCETDP, TCXHOJIOTUHA MMOJTYy4YCHUA COBPCMCHHBIX MaTepuajioB, B TOM YHUCJIC
HaHOMaTepI/IaJIOB, N HAHOTCXHOJIOI'H.

Jlemoncmpayuu

CBOﬁCTBa HACBIIIICHHLIX T1ApPOB.

KI/IHCHI/IC IIPpU MOHUKCHHOM J1aBJICHUMU.

Crioco0Obl U3MEPEHHS BIAKHOCTH.

Ha6JHO,[[€HI/Ie HaI‘pCBaHI/Iﬂ U IIJIABJICHUA KpI/ICTaJIJII/I‘-IGCKOFO BeIICCTBA.

HeMOHCTpaHI/IH KpucCTaJljioB.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

I/I3MepeH1/Ie OTHOCHUTEJILHOUN BIIAKHOCTH BO3ayXxa.

Paznen 4. JiaekTpoauHaAMHUKA

Tema 1. Inekmpocmamuxa

OnexTpuzauus Tel. OJEKTPpUYECKUM 3apsia. JlBa BuIa DIEKTPUYECKUX 3apsOB.
[IpoBOIHUKY, TUATEKTPUKH U MOTYTIPOBOJAHUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTro 3apsija.

BzaumoneiictBue 3apsimoB.  3akoH Kynona. ToueuHblli  2JIEKTpUYECKUN  3apsi.
Onexkrpuueckoe mnojae. Hanpsx€HHOCTh anekTpudeckoro nois. llpuHuun cynepno3unuu
ANEKTpUYECKUX MoJiel. JINHUN HanpsyKEHHOCTHU AJIEKTPUUECKOTO MOJIS.

Pabora cunm osnekrpocratuueckoro mois. [lorenuman. Pa3HOCT  MOTEHIMATOB.
[IpOBOTHUKY M IUAJIEKTPUKH B DJIEKTPOCTATUYECKOM TToJie. JudiieKTpuueckass IpOHULIAEMOCTb.

OnekTpo€MKOCcTh. KoHaeHcaTop. DIEeKTPOEMKOCTh IIOCKOTO KOHJIEHCATOpa. JHEprus
3apsKEHHOT0 KOHJIEHCATopa.

TexHuueckue yCcTpoicTBa M MPAKTUYECKOE MPUMEHEHHUE: 3IJIEKTPOCKOI, 3JIEKTPOMETP,
NIEKTPOCTAaTUYECKAsl 3alUTa, 3a3eMJICHHE DJICKTPONPHUOOPOB, KOHACHCATOP, KOMHPOBAILHBIN
amnmnapar, CTpyMHBIN IIPUHTED.

Llemoncmpayuu



Y CTpoicTBO M MPUHIUIT JEUCTBUS AIIEKTPOMETPA.

BzaunmopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE TOJIE 3apSKEHHBIX TEll.

[IpoBOHUKH B 3JIEKTPOCTATUIECKOM TOJIE.

DNeKTpocTaTUYeCKas 3allluTa.

JMnIIEeKTPUKHU B 3JIEKTPOCTATHUECKOM II0JI€.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHcCAaTopa OT IUIOMIAJAM IUIACTHH,
pPacCCTOSTHUS MEXKIy HUMH B TUAJIEKTPUICCKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3Mmepenne 371eKTpoEMKOCTH KOHIAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

ONEKTPUYECKUN TOK. Y CIOBHUS CYLIECTBOBAHMS DJIEKTPUUECKOro TOKa. MICTOUHMKM TOKa.
Cuna toka. IlocTosiHHBIN TOK.

Hampsokenne. 3akon Oma 1715 yyacTKa LETH.

DneKTpuueckoe COIIPOTHBIICHUE. VY nenbHoe COIIPOTUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapauIEIbHOE, CMEIIAHHOE COEAMHEHNE IPOBOIHUKOB.

Pabota anekTpuueckoro Toka. 3akoH Jxoyms—JIennia. MOmHOCTE AIEKTPUYECKOTO TOKA.

DNeKTpOABMKYILIasl CHJla U BHYTPEHHEE CONIPOTUBJICHUE UCTOUYHUKA TOKA. 3akoH OMma aiis
MOJIHOH (3aMKHYTOM) DJIeKTprueckoi menu. KopoTkoe 3aMbIKaHHE.

DNEeKTpOHHAs NPOBOJAUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIICHHUS
METAJIJIOB OT TeMIiepaTrypsl. CBEpXIIPOBOJUMOCTb.

DnexTpuueckuid Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHass M MPUMECHAs MPOBOJUMOCTb IOJYNPOBOJIHUKOB.
CgoiictBa p—n-nepexoaa. IlonynpoBoJHUKOBbIE TPUOOPHI.

DNEKTPUUYECKUH TOK B pacTBOpPax M pacIulaBax 3JEKTPOIMTOB. DJIEKTPOJIUTHYECKAS
aucconuanys. JIEeKTPOIIn3.

DIEKTpUYECKHM TOK B ra3ax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psaa. MoaHus.
[Tna3ma.

TexHuyeckue ycTpolcTBa U IPAKTUUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJBTMETP,
peoctaT, HCTOYHHUKHM TOKa, JJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npuOOpbl, TEPMOMETP CONPOTHUBIICHUS, BaKyyMHBIH AMOJ, TEPMHUCTOPbI U (OTOPE3UCTOPHI,
IIOJIyTIPOBOIHUKOBBIN MO, TaJbBaHUKA.

Jlemoncmpayuu

M3MmepeHue CHUibl TOKA U HAIIPSHKCHHUS.

3aBUCHUMOCTb COIMPOTUBJICHUS HUIUHAPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUIOIIAIU
NIOTIEPEYHOT 0 CEUEHUS U MaTepuaa.

CMemiaHHOE COEIMHEHHUE TPOBOJHUKOB.

[Ipsimoe m3MepeHue >IeKTpoABMKyLIeH cuiibl. KOpoTkoe 3aMblkaHUE IallbBaHUYECKOTO
2JIEMEHTA U OLIEHKA BHYTPEHHET O CONIPOTUBIICHUS.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB AJIEKTPOIUTOB.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3LyXa.

OAHOCTOPOHHSISI MPOBOUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyenne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.



W3mepeHue 9neKTpOABMXKYINEH CHIBI HMCTOYHMKA TOKA M €r0  BHYTPEHHEro
COTIPOTHBIICHUS.

Habmonenue snextponusa.

MexnpeaMeTHbIe CBS3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce ocyuiecTBisiercs ¢ y4€TOM
COJIepKATENbHBIX MEXIIPEMETHBIX CBSI3eH € KypcaMHd MaTeMaTWKH, OMOJIOTUH, XHUMMHU,
reorpauu U TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHMEM METOJOB HAyYHOTO IO3HAHMS:
SABJICHHE, HAYYHbIH (akT, rumnoresa, (uzndeckas BETUYMHA, 3aKOH, TEOpHUs, HAOIIOJIECHHE,
9KCIIEPUMEHT, MOJIETUPOBaHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHue CHUCTEMbl ypaBHEHUM, JMHeWHas ¢QyHKUus, napadona,
runep0oia, uX rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (QYHKIIMU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M MX IPOEKLUU HA OCHU
KOOpAMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: Mexanndyeckoe JABWKEHHE B XKHUBOW npupoze, auddysus, ocmoc, TernaooOMeH
YKUBBIX OPraHU3MOB (BHU[bI TEIUIONEPEIAUH, TEIUIOBOE PABHOBECHUE), MIEKTPUUECKHUE SIBICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BEIECTBA,
MOJIIpHasl Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeJ, KUJIKOCTEH M Tra3oB, 3JIEKTPUYECKHE
CBOWCTBA METAJIJIOB, JIEKTPOJINTHUECKAs IUCCOLUAIIMS, TaJbBaHUKA.

TI'eoepaghus: BnaxxHOCTH BO3JlyXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue ABMKEHHUN C MCIIOJIIb30BAHHUEM MEXaHU3MOB, YUET TPEHHS B
TEXHUKE, MOAIIUMHUKH, UCIOJb30BAaHUE 3aKOHA COXPAHEHHUs HMMITyJbca B TEXHHKE (pakeTa,
BOJOMET M Jpyrue), JIBUraTellb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOJWIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUN TIOJIYUYEHUS] COBPEMEHHBIX MaTEpUasOB, B TOM UHUCIIE
HaHOMAaTepHaloB, M  HAHOTEXHOJIOTMM,  JIEKTPOCTaTUYEeCKas  3allluTa,  3a3eMJICHHE
NEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPUHTEP, DIIEKTPOHArpeBaTeibHbIE IMPUOOPHI,
JIEKTPOOCBETUTENbHBIE TIPUOOPBI, FAJIbBAaHHKA.

11 KIIACC

Paznen 4. DaekTpoauHAMHKA

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKUUA

[ToctosanHbie MarHuThl. B3auMOAEHCTBUE MNOCTOSIHHBIX MAarHUTOB. MarnuTHoe moJie.
Bekrop marautHON MHIYyKIMK. [IpUHIAI CynIepno3uLuy MAarHUTHBIX NOJIed. JINHMM MarHUTHOU
uHAyKIuy. KapTuHa TMHUN MarHUTHOW MHTYKIIMH T10JIS1 HOCTOSIHHBIX MarHUTOB.

MarnuTtHOE TI0JIe MPOBOAHMKA ¢ TOKOM. KapTWHa JWMHUN WHIYKIUA MArHUTHOTO TIOJIS
JUIMHHOTO TPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzaumoaelicTBue NPOBOJHUKOB C TOKOM.

Cuna AMniepa, €€ MolyJib M HalpaBJICHUE.

Cuna Jlopenna, e€ MoAynbp M HampaBiieHue. JIBUKeHUE 3apsDKEHHOM 4YacTHIbl B
OJIHOPOJTHOM MarHuTHOM moJje. PabGorta cumsr JlopeHniia.

SIBrieHne 3JeKTpOMarHUTHOM MHAYKIMHU. [IOTOK BekTOpa MarHUTHOM WHIYKIIHH.
DNEeKTPOABMKYIIAS CUJIa MHAYKIIUU. 3aKOH 3JIEKTPOMarHuTHOU nHaykuuu dapazes.

BuxpeBoe snekTpuueckoe moje. DJIEKTPOABMXKYLIAs cuila MHAYKIMU B IPOBOJHUKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJJTHOPOJHOM MarHMTHOM IIOJIE.



[TpaBuio Jlenua.

NHnykTuBHOCTD. SIBICHUE CAMOMHAYKITMU. DJIEKTPOABIDKYIIAS CHUIa CAMOMHTYKITHH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKH C TOKOM.

DIEeKTPOMarHuTHOE IoJIe.

TexHuyeckue yCTpOWCTBA W NPAKTHUYECKOE IPUMEHEHHUE: TIIOCTOSHHBIE MAarHMTHI,
3JI€KTPOMArHUTBHI, JIEKTPOABUTATEIb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHIL, UHTyKIIMOHHAS M1€Yb.

Llemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE AIIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHAYKIUY MAarHUTHOTO TOJIS.

B3anmoneiicTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amrmiepa.

HevictBue cuiibl JIopeHila Ha HOHBI SJIEKTPOJIUTA.

SIBrieHME ANIEKTPOMArHUTHOM UHAYKIWH.

IIpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJBIKYIIEH CUJIBI UHIYKIIMA OT CKOPOCTH U3MEHEHHS] MAarHUTHOTO
ITOTOKA.

SIBnenne caMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamophvle pabomol

N3yueHnne MarHuTHOTO TIOJIST KATYIIKH C TOKOM.

HccnenoBanue ASMCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBICHUS 3JIEKTPOMATHUTHON UHYKIIMH.

Pa3gen 5. Kosie0anua u BOJTHBI

Tema 1. Mexanuueckue u dJIeEKMpPOMazHumHmbsvle Koniebanus

KonebarenbHast cucrema. CBoOOgHBIE MexaHMueckue KojeOaHusa. [apmoHuueckue
konebanus. Ilepuoxn, wactora, amrmumryaa u ¢aza koneOaHuid. [IpyKUHHBIH MAasTHUK.
MareMaTnueckuii MasTHHK. YpaBHCHHE TapMOHHMUYECKHX KoseOanwii. [IpeBpamieHue sHepruu
IPU TAPMOHMUYECKUX KOJICOAHUSX.

Konebarenbubiit koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJEOAHUS B HJI€ATBHOM
KOJIeOATEeIbHOM KOHType. AHAJIOrMs MEXAy MEXaHHYeCKUMH U 3IIEKTPOMarHUTHBIMU
kosnebanusmMu. @opmyna TomMcoHa. 3aKOH COXPAaHEHUs SHEPIUU B UCAIBHOM KOJIeOaTEIIbHOM
KOHTYPE.

[IpencraBnenne o 3aTyxaromMx KojeOaHUsIX. BhIHYKCHHbIE MEXaHUYECKHE KOJICOaHusI.
Pe3onanc. BeiHyX/1eHHBIE 3I€KTPOMarHuTHbIE KOJIeOaHusl.

[lepemennbii Tok. CHHYyCOMJAJIBHBIN NEPEMEHHBIM TOK. MOITHOCTE MEPEMEHHOIO TOKA.
AMITIUTYHOE U IEHCTBYIOLIEE 3HAYEHUE CUIIBI TOKA U HANPSKEHUS.

Tpancdopmarop. [IpomsBoacTBo, mepemaya W TOTPeOJICHHE SIIEKTPHUUYECKONW 3HEPTUU.
OKOJIOTUYECKHE PUCKM IIpU NPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa HCIIOIB30BaHUA
AJIEKTPO3HEPTUU B TOBCETHEBHOM JKU3HMU.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: DJJIEKTPUYECKUN 3BOHOK,
TEHEPATOp IEPEMEHHOTO TOKA, JINHUU 3JIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojeOaTeIbHOW CUCTEMBI (TIPYKUHHBIN MM MaTeMaTHYECKHU
MasITHUK).

HabGmronenue 3aryxaronmx KojieO0aHuu.



HUccnenosanue CBOHCTB BBIHYXKJICHHBIX

konebanuii. Habmonenne pesonanca.

CBOOOIHBIE IEKTPOMATrHUTHBIE KOJIEOaHNSI.

OcuumiorpaMmbl - (3aBUCHUMOCTH  CHJIBI  TOKa W HaNpsDKEHUS OT BPEMEHH) JJIA
AJICKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc npu mocnenoBaTebHOM COEIMHEHUH PE3UCTOpa, KATYUIKU WHIYKTUBHOCTU U
KOHJIEHCATOopa.

Moaenb TUHUN 3JIEKTPOIIEPEIAUH.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCHMOCTH TEPHOAa MAJIBIX KOJIEOAHUM Tpy3a Ha HUTH OT JJIMHBI HUTH U
Macchl rpys3a.

UccnenoBanue mnepeMEHHOTO TOKa B LENM W3 MOCIEI0BATEIbHO COEIUHEHHBIX
KOHJICHCATOpa, KaTyLIKH U pE3UCTOPa.

Tema 2. Mexanuueckue u IJIEKMPOMACHUMHbBIE 60JIHbl

MexaHndeckne BOJIHBI, yCIIOBU pacnpocTpanenus. [lepuon. CkopocTs pacnipocTpaHeHHs
u nanuHa BodHBL [lomepeunble W mpomonbHbie BONHBL MHTepdepeHmmss u audpaxius
MEXaHUYECKHUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHHIE BOJIHBI. Y CIIOBHS M3JyYEHHUS AJIEKTPOMArHUTHBIX BOJH. B3amMuas
opuenrauus BektopoB E, B, V B snexrpomaruutHoii BosHe. CBOMCTBA 3JI€KTPOMArHUTHBIX
BOJIH: OTpakKeHHEe, NpeJoMIieHUe, monspuzauus, audpakuus, uHTepdepeHmus. CKOPOCTh
AJIEKTPOMATHUTHBIX BOJIH.

[[Ixana 37eKTPOMarHUTHBIX BOJIH. [IpuMeHeHUe AIeKTPOMATHUTHBIX BOJH B TEXHHUKE U
ObITY.

[TpuHIIMTIBI paAOCBA3U U TeneBUAeHUA. Paanonokamus.

DJIEKTPOMArHuTHOE 3arps3HEHUE OKPYKArOIEeH Cpeibl.

TexHuueckue yCTpONUCTBAa U MPAKTUUECKOE MPUMEHEHUE: MY3bIKAJIIbHbIE MHCTPYMEHTHI,
yJIbTPa3ByKOBas IMATHOCTUKA B TEXHUKE U MEJULIUHE, pajap, paauoNpuEéMHHUK, TEIEBU30D,
aHnTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U pacpOCTPAHEHUE TIONIEPEYHBIX U POJAO0IBHBIX BOJH.

Konebmromieecs Teno kak HCTOYHUK 3BYKa.

HaOmronenue otpakeHus U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

HaGmronenue naTepdepeHnny U AUPpakind MEXaHHIECKUX BOJTH.

3BYKOBO pe30HAHC.

Habmronenue cBsis3n TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTMTYJOW M 4aCTOTOU
KOJIEOAHHIH.

UccnenoBanue CBOMCTB  AJIEKTPOMATHUTHBIX  BOJH: OTPaKE€HHWE, MPETOMIICHUE,
noJsipu3anus, Tudpakuus, nHTepdepeHus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonnHetHOE pacIPOCTPAHEHUE CBETA B OJJHOPOJIHOM CpeJie.
JIyud cBera. ToUeUYHBIN UCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n300pakeHUH B MIIOCKOM
3epKaJIe.



[Ipenomnenne cBera. 3aKOHBI TMPEIOMJICHUS CBeTa. AOCOJIOTHBIA ITOKa3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHBIH yroa MOJHOTO BHYTPEHHETO
OTpaKEHUSI.

Hucnepcus cBeta. CroxkHbIi coctaB 6enoro cera. L[ser.

Cobuparone u paccewBarolve JHUH3bL. ToHKass JuH3a. DOKYCHOE pacCTOsHHE U
OTITHYECKasi CHJIa TOHKOM JINH3BL. [TocTpoenne n300pakeHnii B COOMPAIOIINX M PACCEHUBAIOIINX
nuH3ax. @opMyiia TOHKOM JIMH3BI. Y BEJIMUEHUE, 1aBAEMOE JINH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKON ONTHUKHU.

Bonnosas ontuka. Hutepdepenius cBera. KorepeHTHble HCTOYHHMKH. Y CIOBHS
HaAOJI0IEHUS] MAKCUMYMOB U MMHMUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT JIBYX CHH(Aa3HBIX
KOT€PEHTHBIX HICTOYHUKOB.

Hudpakus cBera. [JudpaxknmonHas pemérka. YcinoBue HaOMIOACHHUS —TJIABHBIX
MaKCHMYMOB IIPH TaJICHUU MOHOXPOMATHYIECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckue yCTpOWCTBa M MPAKTHUECKOE NPHUMEHEHHE: OuKH, Jyma, ¢oToamnmnapar,
MPOEKIIMOHHBIA ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs OMNTHKA, IU(paKIMOHHAS
peméTKa, NOJIAPOUI.

Jlemoncmpayuu

[IpsiMonMHEIHOE pacTIpOCTPAHEHHE, OTPAXKEHUE U IpesloMiIeHre cBeTa. OnTH4ecKue
puOOpBI.

[TonHoe BHyTpeHHee oTpaxkeHue. Mojenb cBeToBOA.

WccnenoBanue cBOWCTB N300paKeHU B TMH3AX.

Mopenu MEUKpOCKOIIA, TEIECKOIIA.

Hao6monenue natepdepeHimu crera.

Habmonenue qudpakunn cBeta.

Hab6mronenue aucnepcun ceera.

[Tomy4yenue cnekTpa ¢ HOMOLIBIO MPU3MBI.

[Tonydenue crekTpa ¢ MOMOIIbI0 AUPPAKIIHOHHON PEIIETKH.

Habmronenue nonspusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomol

N3mepenue nokazarens NpeoMIIEHUs CTEKJIA.

HccnenoBanue cBOWCTB N300paKeHU B TMH3AX.

HabGmonenue aucnepcun cera.

Pa3nen 6. OcHOBBI CIEHUAIBHON TEOPHUHU OTHOCUTEIBLHOCTH
I'paHuuBbl IPUMEHMMOCTH KIIACCMYECKOW MeXaHMKHU. IlocTynaTel crnenualbHOW TEOpUHU
OTHOCUTEJIbHOCTH: HMHBAPUAHTHOCTh MOJYJI CKOPOCTH CBE€Ta B BaKyyMme, [PUHIUI
OTHOCHUTEJIbHOCTH DHUHIITEIHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHM U COKpAllEHUE
JUIMHBI. DHEPIHsl U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CBs13p MacChl € DHEPTHEH U UMITYJIbCOM PENATHUBUCTCKON YaCTULBl. DHEPIHUs MTOKOSI.

Pasznes 7. KBanToBasi pusuka

Tema 1. dnemenmol KBAHMOBOU ONMUKU
®dotonbl. Dopmyina [Inanka cBs3u sHEprun (HOTOHA C €T0 YACTOTOW. DHEPTUS U UMITYJIBC
doToHa.



OtkpeiTne u wuccienoBanue ¢oroddpdexra. Onwvitet A. I'. CromeroBa. 3aKoHBI
dotorpdekra. Ypasuenue DitHmreitna s hotodrddexra. «KpacHas rpanuia» Gorodddekra.

JaBnenune cera. Onwitel [1. H. JIeOenena.

XUMHUECKOE IEHCTBHE CBETA.

TexHuueckue ycTpoiCcTBa M MPAKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT, (OTOIATUHK,
COJIHEeYHas Oarapest, CBETOAUOI.

Jlemoncmpayuu

®dotor(hPeKT HAa yCTAaHOBKE C ITMHKOBOM TTACTHHOM.

HccnenoBanue 3akOHOB BHEIIHETO GoTodhdeKTa.

CBeTOoquOI.

Conneunas

Oarapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmbiTel Pesepdopaa mo paccestHuro o -dactuil. [lnanerapHas
mozenb atoMa. [loctynatel bopa. M3nyuenue u nornomnieHre GOTOHOB MPHU MEPEXO0JIe aTOMa C
OJHOTO YpPOBHSI 3HEpruM Ha Jpyrod. Buasl crektpoB. CHEKTp YpPOBHEH SHEpruM aroMa
BOZOpOAA.

BonnoBbeie cBoiictBa uactun. Bomnbl e  bpoinsg.  KopnyckynsipHo-BOIHOBOM

nyanu3M. CIIOHTaHHOE U BBIHYKJEHHOE U3TyUEHUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: CIEKTpaJbHBIM aHaIu3
(ciexTpockomn), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopaa.

Onpenenenne JIMHBI BOJIHBI Jla3epa.

HabmioneHne nuHeyaThIX CIEKTPOB U3ITYUYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

Habnronenne nuHeHvyaToro cekTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JOKa3bIBAIOLIUE  CJIOXKHOCTH CTpOEHMsS  sapa. OTtkpbiTHE
panuoaktuBHOCTH. OnbITH Pe3epdopa mo onpeneneHuio cocraBa paJuoakTUBHOTO H3ITyYCHHUS.
CaoiictBa anb(a-, 6era-, raMMa-u3IydeHus. BinsHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.

OtkpbiTue nipoToHa M HelTpoHa. Hykionnas mopens siipa ['eiizenOepra—liBaneHKo.
3apsn sinpa. MaccoBoe unciio siipa. M30Tomnsl.

Anbda-pacnaa. DJIeKTPOHHBIM W MO3UTPOHHBIN Oera-pacnaj. ['amma-u3nydenue. 3akoH
PaAMOaKTUBHOIO pacnaja.

OHeprust CBsI3M HYKJIOHOB B sizpe. Snepubie cuibl. Jlepekr maccw

anapa. SAnepHele peakuuu. JleneHue u cuHTe3 saep.

Anepuniii  peaktop. TepmosinepHbiii cuHTe3. IlpoOieMbl M NEPCHEKTUBBI  SJIEPHON
SHEPTreTUKHU. DKOJOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKH.

DneMeHTapHble yacTullbl. OTKPBITHE MO3UTPOHA.

Metonpl  HaOMIOAEHUS W PETHUCTPAlMM  JJIEMEHTAPHBIX  YACTHIL.

@dyHIaMeHTalbHbIE B3aUMOJIEHCTBUS. ENWHCTBO (uU3NYecKol KapTHUHBI

Mupa.

TexHuueckue ycTpoicTBa M MPAKTHUECKOE NMPUMEHEHHUE: NO3UMETp, Kamepa BunibcoHna,
SJIEPHBIA peakTop, aTOMHas OomoOa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIINX YaCTHII.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
UccnenoBanue TpekoB yacTull (10 TOTOBBIM GoTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Oranel  pa3BUTHS  acTpoHOMHUHU. [IpukinagHoe W MHUPOBO33PEHYECKOE  3HAUEHUE
ACTPOHOMHH.

Bun 3B&3mnoro nebOa. Co3Be3aus, sApKHe 3BE3IBI, IUTAHETHI, HX BHUIUMOE

nerxeHue. ConHeuHas cucTeMa.

Comnnie. ConHewyHass akTUBHOCTh. Mcrtounuk sHepruu CosiHIIa W 3BE3M. 3BE3IBI, HX
OCHOBHBIE XapaKTEpUCTUKU. JlMarpamMma «CHEKTpPaJIbHBIM KilacCc — CBETUMOCTb». 3BE3JbI
IJIaBHOM TIOCJIEIOBATEIbHOCTH. 3aBHCHUMOCTh «Macca — CBETHMOCTBbY» MJIs 3BE3J TIJIABHOM
nocien0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE MPEACTABICHUS O
IPOUCXOXKIEHNU U 3BoIoIMU CoJIHIIA U 3BE3]1. DTambl KU3HU 3BE3I.

Muneunsiii [lyte — nHama [Mamaktuka. [lonoxxenue u aBwxkenue ConHua B ['amakTuke.
Tunsl ranaktuk. Paguoranaktuku u kBazapbl. YEpHbIE BIPHI B si/IpaX rajJaKkTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa00ma. Pasberanue ramaktuk. Teopus
bonbmoro B3psiBa. PenMKTOBOE M3ITyUYEHHE.

MacmtaOHas CTPYKTypa Bcenennon.
Meraranakruka. Hepeménnsie poOIeMbI
aCTPOHOMHH.

Yuenuueckue nabnrooenus

HabmoneHns: HeBOOPYKEHHBIM TJTa30M C HCHOJIH30BAHUEM KOMITBIOTEPHBIX TPUIIOKEHHUIH
JUIsL OIpEeJIeNIeHHsI OJI0XKEeHNsI HEOECHBIX 00bEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUS
CeBepHoOro nosrymapus 1 sipkue 3BE3/bl.

Ha6mronenus B Teneckon Jlynsl, manet, Mneunoro Ilytu.

O06o0marmee NnoBTOpeHne

Ponp pu3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHON U
THYECKOH cdepax [HeATENTbHOCTH 4YeloBeKa, poJib MU MecTo (UM3MKM M aCTPOHOMHMU B
COBPEMEHHOM HAayyHOW KapTHHE MHUpPA, pPOJIb (PU3HUYECKOW Teopuu B (OPMHPOBAHUU
npeAcTaBiIeHui 0 (PU3NIECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTUHBI MUpPA B OOIIEM PSTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPECTABICHUI O IPUPOJIE.

MesknpeamMeTHbie CBSI3H

Nzyuenue xypca ¢usuku 06a3zoBoro ypoBHS B 11 Kkiacce oCyIIECTBISETCS C YUYETOM
COJIepKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMd MaTeMaTWKH, OWOJIOTUH, XHMHHU,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nowsimusi, CBS3aHHbIE C W3YYEHHEM METOJOB HAyYHOrO IO3HAHMS:
SBIICHUE, HAy4YHBIA (akT, rumoresa, (u3mdueckas BEIMYMHA, 3aKOH, TEOpHs, HAOJIOJICHUE,
9KCHEPUMEHT, MOJEIUPOBAHUE, MOJEIb, H3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMBbl YpaBHEHUH, TPUTOHOMETPHUECKUE (PYHKLHUU: CHHYC,
KOCHHYC, TAaHI'€HC, KOTAaHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbIl U HX
IPOEKIMM Ha OCH KOOPJIWHAT, CJIOXEHHE BEKTOPOB, MPOM3BOJHBIC JIEMEHTAPHBIX (YHKLUH,
NPU3HAKK TOJ00HS TPEYTOJIbHUKOB, OIPEACIICHNE TUIOIAAN TUIOCKUX (QUTyp U 00bEMa Tel.

buonoeus: snextpudeckue SBICHUS B JKUBOM NpUpoje, KoieOaTelabHbIC IBIKEHUS B
KHUBOW TPUPOAE, ONTHYECKHE SIBJICHHUS B JKUBOW IPHUPOJE, NEHCTBHE paaualid Ha >KHUBBIC
OpTaHU3MBI.

Xumus: CTpOGHUE aTOMOB M MOJIEKYJ, KpUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tell,
MEXaHU3Mbl 00pa30BaHMs KPUCTAIUINYECKON PEIIETKH, CIIEKTPAIbHbIN aHAIN3.



l'eocpaghusa: mMarHuTHBIE TOOCA 3€MIIM, 3aJI€KU MArHUTHBIX pyl, POTOChEMKA 3€MHOMN
MMOBEPXHOCTH, MPEJICKA3aHNUE 3eMIIETPACEHUH.

Texnonoeus: MTUHUW 3JCKTPONEPENad, TEHEPATOP NMEPEMEHHOTO TOKA, AJIEKTPOJIBHUTaTENb,
UHAYKIIMOHHAs Te4yb, pajaap, paJuoNpuéMHUK, TelIeBU30p, aHTeHHa, TeiedoH, CBU-meus,
MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OTNITHKA, COJTHEYHAas OaTapes.



IINIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHSA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE CPEJIHET'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «®usuka» Ha ypOBHE CPEAHErO OOIIEro OOpa3OBaHHS
(6a30BBIli  ypOBEHb) JIOJDKHO  OOECIEYUTh  JOCTHKEHHE  CICAYIONIMX  JIMYHOCTHBIX,
MeETaIpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJBbTATBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHUsI yueOHOro mpenMera «®Du3mKa» MOIDKHBI OTPaXKaTh
TOTOBHOCTb U CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJICTBOBAThCS C(HOPMUPOBAHHON BHYTpPEHHEH
NO3HUIMEH JIMYHOCTH, CHCTEMOH IEHHOCTHBIX OpPHEHTAlW{, MO3UTUBHBIX BHYTPEHHHUX
yOeXKIEeHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIECTBa,
paclIupeHne *XU3HEHHOTO OIbITa U OMNbITAa JEATENbHOCTH B IPOLECCE pealn3allii OCHOBHBIX
HalpaBJIEHUI BOCIIMTATEIILHON JESITEIbHOCTH, B TOM UHUCIIE B YACTH:

1) rpaxxaaHCcKOro BOCIMTAHMSA:

C(OPMHUPOBAHHOCTh TPAXIAHCKOW TO3MIUM  OOydYaromerocss Kak aKTUBHOTO W
OTBETCTBEHHOTO YJIEHA POCCUHCKOTO O0IIEeCTBa;

HPUHATHE TPAJAULUOHHBIX OOIIEYEIOBEUECKUX TYMAHUCTUUECKUX U AEMOKPATUYECKUX
IIEHHOCTCH;

TOTOBHOCTb BECTH COBMECTHYIO JIETEIbHOCTh B MHTEpEcax IpakJaHCKOIro 00IIecTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHU3aluu;

YMEHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH MHCTUTYTaMH B COOTBETCTBUHM C HX
(GYHKUIMSAMU 1 HA3HAUYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOH J1EATENbHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIMTAHMSA

c(OPMHPOBAHHOCTh POCCUICKOMN I'paXkIaHCKOW MJCHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K T'OCYJapCTBEHHBIM CHMBOJIAM, TOCTHIKEHUSAM POCCHUMCKUX
yu€HBIX B 0071aCTH (PU3UKU M TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

c(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ’TUYECKOTO TIOBEICHHUS;

CIOCOOHOCTh OLIEHMBATH CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSChH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHUCJIE B ICATEIILHOCTH YUEHOTO;

OCO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTONUNBOro Oy IylIero;

4) 3cTeTHYECKOTr0 BOCIIMTAHUS

JCTETUYECKOE OTHOUICHHWE K MHPY, BKIIIOYAsi ICTETUKY HAy9IHOTO TBOPUYECTBA, MPHUCYILIETO
(bu3MYECcKOi HayKe;

5) TpynoBoro BocnuTaHus:

WHTEpEC K pPAa3NUYHBIM cdepaM Tpo(ecCHOHANBHOW JeSITeIhbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3MKOW M TEXHMKOH, yMEHHE COBEpIIaThb OCO3HaHHBIA BBIOOp Oynymieit
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHbIE MJIaHBbI;

TOTOBHOCTb U CITIOCOOHOCTH K OOpa30BaHMIO M CaMOOOpPA30BaHMIO B OOJIACTH (PU3UKHU Ha
HPOTSHKEHUU BCEH JKU3HU;

6) IK0JI0TMYeCKOro BOCIIMTAHUS:

C(OPMHPOBAHHOCTh 3KOJOTMUYECKOW KYJBTYPhl, OCO3HAHHE TIJI00AJIBHOTO XapakTepa
9KOJIOTUYECKUX MTPOo0IIeM;



MJJAHUPOBAHUE M OCYIIECTBICHUE NEHCTBUU B OKpPY’)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIed yCTOMYUBOIO Pa3BUTHS YEIIOBEYECTBA;

pacliupeHre OMbITa JIEATENbHOCTH JKOJOTUYECKOW HAMpaBICHHOCTH Ha OCHOBE
UMEIOUINXCS 3HAaHUN 10 (pU3mMKe;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
pa3BuTHA QU3NUECKON HAYKH;

OCO3HaHHWE [IEHHOCTH HAYYHOU JIeATEIbHOCTH, TOTOBHOCTh B MPOIECCEe U3YyUEHUS PUUKU
OCYIIECTBIISATH MPOEKTHYIO M UCCIIE0BATENbCKYIO IEATEIHbHOCTh MHAUBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIE
neicrBus ba3zoBble JJornueckue neiicTBUA:

CaMOCTOSITENNbHO (HOPMYIHPOBATh U aKTYaIH3UPOBATH MPoOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENIeNIATh eTH IeSTENbHOCTH, 33]]aBaTh MapaMEeTPhl U KPUTEPUU MX TOCTUKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U POTUBOPEUUS B pACCMaTPUBACMBIX (PH3UUECKUX SBICHUSIX;

pa3pabaTbIBaTh IUIaH pEIICHUS MPOOIEMbl C YIETOM aHaIM3a HMEIOIIMXCS MaTepPHaIbHBIX
Y HEMaTepUAIBbHBIX PECYpPCOB;

BHOCHTb KOPPEKTHUBBI B ACSITEILHOCTD, OIICHHUBATh COOTBETCTBHE PE3yIbTATOB LIEISIM,
OIICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOPAMHHUPOBATH M BBIMOIHITH padOTy B YCIOBUSX PEaTbHOTO, BUPTYaIHHOTO U
KOMOMHHMPOBAHHOTO B3aMOJICHCTBHUS;

pa3BUBaATh KPEATHBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

Ba3oBble nccienoBarebcKkue 1eCTBUSA:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KJIFOUEBBIMU TMOHSATHUSMH M METOJaMU (PU3NICCKOM
HAYKWU;

BJIAJICTh HAaBBIKAMU Y4eOHO-MCCIIEIOBATEILCKOW M MPOEKTHOW JEATEIBHOCTH B 00JIACTH
(Gu3UKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY ITOMCKY METOJIOB PEIICHUS 3a1a4
buznyeckoro cogepxKaHus, MPUMEHEHHUIO PA3TUYHBIX METO/I0B TIO3HAHMUS,

BJAJIETh BHUJIAMU JESATEIBHOCTH MO IOJYYEHHIO HOBOTO 3HAHMS, €r0 HHTEpIpEeTaluu,
npeoOpa3oBaHUI0 U TMPUMEHEHHIO B DPA3JIMYHBIX Y4YEOHBIX CUTyallMsX, B TOM 4YHUCIE MpH
CO3/1aHUU Y4EOHBIX MPOEKTOB B 00JIaCTU (PU3UKH;

BBISIBJISITH  IPUYMHHO-CIICAICTBCHHBIE CBSI3W W aKTyalU3WpOBaTh 3a]ady, BBIIBUTATH
TUMOTE3y €€ pEelIeHUs, HAaXOIUTh apryMEHTBl MJs JI0Ka3aTelIbCTBAa CBOUX YTBEPIKICHUH,
3aJ1aBaTh MapaMeTpbl U KPUTCPUH PEIICHHS,

aHAJM3UPOBATh TIONYYCHHBIE B XOJE PEIICHHUS 3aJa4l Pe3yJIbTaThl, KPUTHYECKU
OLICHUBATb UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTHh M (HOPMYJIHUPOBATH COOCTBEHHBIC 3aJlaud B 00pa30BaTENbHON NEATEIHLHOCTH, B
TOM YUCJIE TIPU U3YUCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh NIEPEHOCUTH 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 00JIaCTh KHU3HEEATEIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, TPEJIaraTh OPUTHHAIBHBIC IOIXOIbI ¥ PEIICHHUS,

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIONINE aJIbTePHATUBHBIC PEILICHUS.



PatGora ¢ undopmanmeii:

BJIa/I€Th HAaBBIKAMU MOJIY4YeHHUsS] MH(GOpMaluu (PU3UUECKOrO COAEp aHUS U3 UCTOYHHKOB
pasHBIX THUIOB, CaMOCTOSITEIbHO OCYIIECTBJIATH IOMUCK, aHAIW3, CHUCTEMATU3alUI0 U
UHTEPIPETALNI0 HHPOPMALIMU pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTh HH(OPMAIINH;

UCIMOJIb30BaTh CPEACTBA MH(MOPMALMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOIMHA B
pELICHUH KOTHUTUBHBIX, KOMMYHHKATHBHBIX M OPTraHU3aIMOHHBIX 337ay C COOJIOACHUEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKH O€30IIaCHOCTH, TUTHEHBI, pecypcocOepeXeHtsl, IPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(POPMALIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO COJIEpKaHHs B PA3IUYHBIX Qopmarax ¢ y4ETOM
HazHayeHuss UWHGOpMallMM U 1eJIEBOM  ayJAUTOpUH, BbIOMpas ONTUMAIbHYIO (GopMy
IPEICTaBICHUS U BU3YyaIU3al1H.

KomMMyHnKkaTHBHbBIE YHHBepcaibHble yueOHbIe 1eiCTBHUS:

OCYILECTBIIATH OOILIEHHE Ha YPOKaxX (PU3MKU U BO BHEYPOUHOH JIEATETHLHOCTH;

pacro3HaBaTh NPEANOCHIIKY KOH(MIMKTHBIX CUTyallui U CMATYaTh KOH(IIMKTBI,

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHMS C MCIIOJIb30BAHUEM SI3bIKOBBIX
CpPEICTB;

MOHUMATb U MCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW ¥ UHIAMBHYyaJIbHON paboTH;

BBIOMpPATh TEMAaTHUKYy U METOAbl COBMECTHBIX JEMCTBUH C y4€TOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 4IeHa KOJIEKTHUBA;

IPUHUMATh IL€JIM COBMECTHOHM JI€ATENbHOCTH, OpPraHU30BBIBATH U KOOPAMHHUPOBATH
JNEUCTBUS MO €€ JOCTHXKEHUIO: COCTaBIATh IUIAH JEHUCTBUM, paclpeAcisiTb POIU C Y4ETOM
MHEHUH YYaCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOH paboTHI;

OLICHMBATh Ka4€CTBO CBOETO BKJIAJA M KaKJOT0 yYaCTHUKA KOMAaH[bl B OOIIMI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

Mpejsaratb HOBbIE MPOEKTHI, OLIEHUBATh HJIE€U C MO3UIMH HOBU3HBI, OPUTMHAJIHHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATH IIO3UTUBHOE CTPATETMYECKOE TIIOBEJEHUE B PA3JINYHBIX CUTYALHsAX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasituBHbI€ YHHMBepcaJbHbIe yueOHble
naeiictBus Camoopranu3anms:
CaMOCTOSITENIbHO OCYIIECTBISATh TO3HABATENIbHYIO AESITENbHOCTh B 00JIaCTH (U3UKH U
aCTPOHOMUH, BBISIBJIATH IIPOOJIEMBI, CTABUTh U (OPMYJINPOBATH COOCTBEHHBIE 33/1a4U;
CaMOCTOSITENIBHO COCTaBJIATh IIJIaH PELICHUs PACUETHBIX M KAYECTBEHHBIX 3a/ady, IUIaH
BBIMIOJIHEHUSI [PaKTUYEeCKOW padoThl € Yy4ETOM MMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOXXHOCTEH U MPEANOYTEHUI;
JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM;
pacmupsATh paMKH Y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUI;
JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OILIEHUBATbH MPUOOPETEHHBIN OTIBIT;
crocoOCTBOBAaTh (POPMUPOBAHUIO W TIPOSBICHHUIO DJPYAWIMH B o0mactu  (HU3uKH,
MOCTOSTHHO MOBBILIATh CBOW 00pa30BaTeNbHbIN U KyJIbTYPHbBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTEJLJIEKT:



JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YJITATOB LIEISIM;

BJIa/IeTh HaBBbIKAMU MO3HABATEIHHOU pe(hIEKCUU KaK OCO3HAHUS COBEPIAEMbIX EHCTBUI
Y MBICIIUTEIIBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pedIeKCHUH IS OLICHKH CUTYAIH, BEIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U ApIYMEHTBI APYTUX IIPU aHAIU3E PE3YJIBTATOB AEATEIbHOCTH;

IPUHUMATh ce0sl, TOHUMAsl CBOM HEIOCTaTKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX IPU aHAJIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIINOKH.

B npotiecce ocTuKeHHsI TUYHOCTHBIX PE3YIbTaTOB OCBOEHUS IPOTPAMMBI 110 (PU3UKE IS
YpOBHSI cpeAHero oOuiero oopazoBaHusl y 0OyYarolIMXCs COBEPILIEHCTBYETCS IMOLMOHAIBHBIN
UHTEJUIEKT, MPeINoaralonui copMHUpPOBAHHOCTE!

CaMOCO3HaHUSs, BKIIIOYAOIIETO CIIOCOOHOCTh MOHMMATh CBOE SMOILIMOHATIBHOE COCTOSIHUE,
BUJICTH HAIIPABIICHUS Pa3BUTHUS COOCTBEHHOH SMOIIMOHAILHON Cephl, OBITh yBEpEHHBIM B ce0e;

CaMOpETyJIMPOBAHHUS, BKJIFOYAIOLIETO CaMOKOHTpOJIb, yMeHUe IIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIOCOOHOCTh aJalNTHPOBATHCS K HAMOLMOHAIBHBIM
W3MEHEHUSM U IPOSBISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEHI MOTHMBAlLlMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHMKEHHUIO LENH U YCHeXy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEN;

SMIIATUH, BKIIOYAIONMIEH CHOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSIHUE JPYTHX,
YUUTBIBATh €T0 MPU OCYIIECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOUIMX CIOCOOHOCTH BBICTpauBaTh OTHOLIEHUS C JIPYTHMMHU
JFO/IbMU, 3a00TUTECS, IPOSBIIATH HHTEPEC U Pa3peIIaTh KOHMIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 ki1acce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTD y OOYUAIOIINXCS YMEHHA:

JIeMOHCTPUPOBATh HA MPUMEpax pojb U MecTo (pu3uku B (HOPMUPOBAHHHM COBPEMEHHOU
Hay4YHOW KApTHWHBI MHMpA, B Pa3BUTUN COBPEMEHHOW TEXHUKM M TEXHOJIOTHH, B NMPAKTHYECKOU
eI TEILHOCTH JIIOICH;

YUUTHIBaTh TPAHUIIBl MPUMEHEHHS H3YyUYEHHBIX (U3MUECKUX MOjeNeil: MaTepuanbHas
TOUKa, MHEpIMAJIbHAs cUcTeMa OTcuéra, abCONIOTHO TBEPAOE TENO, MACANBHBINA Tra3, MOJIENIU
CTPOEHMS Ta30B, )KUJIKOCTEH M TBEPIBIX TEJ, TOYEUHBIM AIEKTPUUYECKUI 3apsil NIPU PEIICHUU
du3nueckux 3anay;

pacnio3HaBaTh (PU3UYECKHUE SBICHUS (TMPOIECCH) U OOBSACHAThL MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJISIPHO-KUHETUUECKONM TEOPUU CTPOECHMSI BEIIECTBA U AIIEKTPOJWHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBH)KEHUE, CBOOOJHOE TaJeHue Tell,
JIBIDKEHHE TI0 OKPYXHOCTH, WHEpIMsA, B3auMoneucTBue Teil, auddy3us, OpOoyHOBCKOE
JBUKEHHE, CTPOCHHME KHUJIKOCTEH M TBEPABIX Tell, U3MEHEHHEe 00bEMa Tel MpU HarpeBaHUH
(oxytaxkaeHun), TEerIOBOe paBHOBECUE, UCIIAPEHHE, KOHICH A, [IJIaBIeHHEe, KpUCTAJUIU3allys,
KHIIEHUE, BJIAXXKHOCTh BO3/yXa, IOBBIIICHUE JIaBJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPHITOM
coCyZie, CBA3b MEXKIYy IlapaMeTpaMH COCTOSIHMS raza B HM30IpoLEccax, 3JIEKTpU3auus Tell,
B3aUMOJICHCTBUE 3aps/10B;



OIMCBIBATh MEXAHMUYECKOE JBM)KEHUE, UCIOJb3Ysl (PU3MUECKUE BEIMYMHBL: KOOpAMHATA,
MyTh, MEpPEMeIleHNe, CKOPOCTh, YCKOPEHHE, Macca Teja, CUJla, UMITYJIbC Tella, KHHEeTHYecKast
SHeprus, NOTEHIMaJbHAs SHEPrus, MexaHudeckas paboTa, MeXaHHYecKas MOIIHOCTb; HpHU
ONHCAaHUM NPAaBWIBHO TPAKTOBaTh (PU3MUECKUH CMBICI MCIOJIB3YEMbIX BEJIMYHMH, HX
0003HAYCHHS M €IMHHUIIBI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIIME JAaHHYIO (PU3MUYECKYIO BEIHMUHHY
C IpyTUMU BEIMUMHAMU;

ONMCHIBATh HM3YyYEHHBIE TEIJIOBbIE CBOICTBA TEN M TEIUIOBBIE SBIICHUS, HUCHOJb3YS
¢u3nMueckue BENWYMHBL: JIABICHHE Tasza, TEMIlepaTypa, CpenHss KHHEeTH4YecKas SHEpPrHs
XA0THUYECKOTO JBIIKEHHMsSI MOJIEKYJ, CpEIHEKBaJpaTHUHas CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThl, BHYTPEHHSAS SHEprus, padbora raza, KodpQUIUEHT MOJE3HOTO AEHCTBHS TEMJIOBOTO
JIBUraTelIsl; IpU ONMMCAaHUU NMPAaBUIBHO TPAKTOBATh (GU3NUECKUI CMBICI UCTIOIb3YEMBbIX BEJIHUNH,
uX OO0O3HAYeHMs M E€AMHUIBI, HAaXOAUTh (OPMYIbI, CBA3BIBAIOIIME JAHHYIO (QHU3UUYECKYIO
BEJIMUUHY C JPYTUMHU BEJTUYHUHAM;

ONMCHIBAaTh M3YYECHHBIE JJIEKTPUUYECKUE CBOMCTBA BEILECTBA U DJIEKTPUUECKUE SIBICHUSA
(TIporeccsl), UCTIONB3Ysl (PU3UUECKUE BEITUUMHBI: DIIEKTPUUYCCKHUNA 3apsill, SIEKTPHUECKOE MOJe,
HaNpsOKEHHOCTh  TOJIS,, MOTEHLHUAN, PAa3HOCTh IOTEHIMAIOB; IPH OMNHCAHUM IPABUIIBHO
TPAaKTOBaTh (PU3MYECKUM CMBICT HCHOJB3YEMbIX BEJIMYMH, MX OOO3HAYEHHMS W EIUHUIIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUUHY C IPYTUMH BEJIMYMHAMU;

aHaTU3UpPOBaTh (PU3MYECKHE MPOLIECCHl U SIBIECHUS, UCHOIb3Yyd (U3NYECKHE 3aKOHBI U
NpUHIUIBL: 3aKOH BcemupHoro Tsarotenus, I, II u III 3akonbl HeroTOHa, 3aKOH COXpaHEHHs
MEXAHUYECKOM SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHIUI CYyNEPIO3ULIUN CUJI, TPUHIIMII
PaBHONpPAaBUsl MHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, I'a30Bble 3aKOHBI, CBS3b CpEIHEH KWHETMYECKOW SHEPIUU TEIUIOBOTO JBHUKECHHS
MOJIEKYJT ¢ aOCOJIIOTHOW TeMIepaTypoi, MEepBbIi 3aKOH TEPMOAMHAMHUKH, 3aKOH COXpPaHEHHUS
UIEKTPUUYECKOro 3apsia, 3akoH KylloHa, Ipu 3TOM pas3indarh CIOBECHYI0 (OPMYJIHPOBKY
3aKOHA, €r0 MaTeMAaTUYECKOE BHIPAKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE PUHIIUIIBI IEHCTBUS MAIlIMH, TPUOOPOB U TEXHUYECKUX YCTPOMUCTB;
pas3nyaTh yCI0BUSA MX O€30MaCHOTO UCIOIb30BAHUS B IOBCEAHEBHOM KU3HM,

BBINOJIHATh JKCHEPUMEHTBI IO HCCIEAOBAHHIO (DU3UYECKHX SIBICHHA U IPOIECCOB C
UCIIOJIb30BAaHUEM  TPSMBIX W KOCBEHHBIX HM3MEpPEHHH, mpu 3ToM  (PopMyIupoBaTh
npobieMy/3agady W TUINOTE3y y4eOHOTO OKCIEpUMEHTa, COOMpaTh yCTAaHOBKY W3
NPEeIOKEHHOTO 000PYA0BaHUS, TPOBOIUTH ONBIT H (DOPMYITUPOBATH BBHIBOIBI;

OCYILECTBIIATh MpPSIMbIE M KOCBEHHBIE H3MEPEHUs (PU3MYECKUX BEJIUYMH, HPU 3TOM
BbIOMpaTh ONTHUMAJIbHBIM CIOCO0 M3MEpPEeHHs] M HCIOJIb30BaTh H3BECTHBIE METOJbl OILIEHKH
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIeIoBaTh 3aBUCUMOCTH MEXIy (GHU3UYECKUMH BEIMYMHAMM C  HCIIOJIb30BaHUEM
OpSMBIX HW3MEPEHHUH, MpU 3STOM KOHCTPYHUpPOBATh YCTAaHOBKY, (DUKCHPOBATH pe3yJbTaThl
HOJYYEHHOM 3aBHCUMOCTH (PM3NYECKUX BEJIWYMH B BHUJIE TaONHUIl U TPaUKOB, JeIaTh BBIBOJIBI
10 pe3yJibTaTaM MCCIIEI0BaHuUs;

coOnroAarh IpaBuwiia 0€30IacCHOrO TpyAa INpPU MNPOBEACHUM HCCIEIOBAaHUI B paMKax
y4eOHOTro JKCHEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIbCKOW M IPOEKTHOM JEATEIBHOCTH €
WCIOJIb30BAaHUEM U3MEPHUTENBbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHMUS;

pewmiaTb pacy€THblEe 3aJauyd C SIBHO 33JaHHOW (DU3MYECKOM MOJENbIO, HCIOJb3Ys
(u3nUecKre 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3a/1auM BBIOMpaTh (HU3NUECKYIO
MOJIeNIb, BBIACNATh (PU3UUECKUE BEIWYMHBI U (POPMyYIBI, HEOOXOIUMBIE st €€ peIieHUs,
HNPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJyUYE€HHOT0 3HaUeHUs (PU3MUECKON BEIUYHHBI,



pemath KayecTBEHHbIE 3aJaul: BBICTPAaWBATh JIOTMUECKU HENPOTHUBOPEUHBYIO IIETIOUYKY
paccyXJIeHHI ¢ ONTOPOH HA U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UIECKUE SIBIICHNUS,

UCTIONB30BaTh MpPU pEUICHHH YYeOHBIX 3aJad COBpEMEHHble HWHGOPMAIMOHHBIE
TEXHOJOTHH Ui TIOMCKA, CTPYKTYPHUPOBAHUS, WHTEPIPETAIMH W TPEICTABICHUS y4eOHOU U
HAYYHO-TIOMYJIIPHOW HMH(OpMaIMK, MOTYYEHHOW M3 pa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKHU
aHAIM3UPOBATH MOTyYaeMyto HH()OPMAIINIO;

NPUBOJIUTH TIPUMEPHI BKJIAJa POCCHICKUX W 3apyOekKHBIX YUEHBIX-(ODU3UKOB B Pa3BUTHE
HayKH, OOBSICHEHHE MTPOIIECCOB OKPYKAIOIIET0 MHUpPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BaTh TEOPETHYECKWE 3HaHWSA MO (U3MKE B TMOBCEAHEBHOM JKM3HM  JUIS
oOecnieueHus 0e30MacHOCTU MpH OOpalleHuu ¢ MpudopaMu W TEXHUYECKHMHU YCTpOilcTBamH,
JUISL COXPAHEHUS 3[I0OPOBBS M COOIIOCHUS HOPM SKOJIOTMUYECKOTO MOBEICHHS B OKPYXKAIOIIe
cpene;

paboTatk B TPYIIIE C BHIIOJIHEHUEM Pa3IMYHBIX COLMATBHBIX POJICH, IJIAHUPOBAThH PabOTy
TPYNONblL, palMOHANBHO pACHpPENeNiaTh OO0S3aHHOCTM ¥ IUIAHUPOBATH JIEATEIBHOCTH B
HCCTAaHAAPTHBIX CUTyalUdAX, aJJCKBATHO OLCHHBATL BKJIAA KaXJ0ro M3 YYAaCTHHKOB I'PYIIBI B
peleHne paccMaTpUBaeMOi POOIIEMBI.

K xonmy oOydenust B 11 kjacce nmpeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJDKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYYAIOIINXCS YMEHHA:

JEMOHCTPHPOBATh HA MPUMEPAX POIb U MecTO (PU3UKU B (HOPMHUPOBAHHH COBPEMEHHOM
HAYYHOW KapTHHBI MHUpA, B Pa3BUTHH COBPEMEHHOH TEXHHMKH W TEXHOJOTWH, B MPAKTHUECKOH
NeSITeIbHOCTH JIIOJIeH, LIEJIOCTHOCTD U €IMHCTBO (PM3MUECKOM KapTUHBI MUPA;

YYUTHIBAaTh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJAENeH: TOUYeUHBIN
BJICKTpI/ILIeCKI/Iﬁ 3apsan, Jyd CBCTa, TOYEYHLEIM HCTOYHUK CBC€Ta, dACpHad MOJCJIbL aroma,
HYKJIOHHAs1 MOZIETTb aTOMHOTO sI/Ipa MPH PEelIeHUH (PU3NIECKUX 3a/1a4;

pacrio3HaBaTh (u3MUECKue SBIEHUS (MPOLECCh) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKN W KBAaHTOBOW (DM3MKH: DJIEKTPUYECKasi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHWTOB, AJIEKTPOMArHUTHAs
WHAYKINSA, JCWCTBHE MAarHUTHOTO TONSi HAa TPOBOJHUK C TOKOM M JABIKYIIMICS 3apsj,
JIEKTPOMArHUTHBIE KOJICOaHUS M BOJIHBI, IPSMOJIMHEHHOE PAcIIpOCTPpaHEHHE CBETa, OTPAXKECHUE,
npenomiieHue, HWHTephepeHuus, Tudpakius W TMONsApU3alus CBeTa, AHWCIEPCHS CBETa,
doroanekrpuaeckuii 3G ekt (GporodrddexT), cBeTOBOEC NaBICHUE, BOSHUKHOBCHHE JIMHEHYIATOTO
CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAS! M NCKYCCTBEHHAs PalMOAKTUBHOCTB;

OINMCHIBATh M3YYCHHbIE CBOMCTBA BEIECTBA (AJIIEKTPUUYECKUE, MAarHUTHBIE, ONTHYECKUE,
JNEKTPUYECKYIO MTPOBOJUMOCTh PA3IUYHBIX CPEJ) U AJIEKTPOMArHUTHBIE SBJICHMS (TPOIIECCHI),
UCTIONB3Ysl (U3NYECKUE BEIMYUHBL: JICKTPUYECKUN 3apsii, CHJIa TOKa, JJIEKTPUUYECKOE
HaNpsDKEHUE, SJICKTPUUECKOE COMTPOTUBIICHHE, PA3HOCTD MOTEHIIUAJIOB, AIEKTPOABIIKYIIAS CUJIa,
pabota Toka, MHAYKIMS MarHMTHOTO IOJisA, cuia Awmmepa, cuia JlopeHIa, MHAYKTUBHOCTh
KaTyIIKH, YHEPTUs JJIEKTPHUUECKOrO0 M MAarHUTHOTO TOJIeH, MEepUoJl M 4YacToTa KoyieOaHWil B
KOJIeOaTeIbHOM KOHTYpE, 3apsl U CHJIa TOKa B MPOIECCe TAPMOHUYECKHX AJIEKTPOMArHUTHBIX
Koye0aHuii, (POKyCHOE pacCCTOSHHWE M ONTHYECKas CUia JIMH3BI, NMPU OMHCAHWU TPABUIHHO
TPAKTOBAaTh (PU3UUECKHIM CMBICI HCIOJNB3YEMbIX BEIUYMH, WX OOO3HAUYEHUS W EIUHMUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUUHY C IPYTUMH BEIMYMHAMU;

OMKCHIBATh W3YYCHHBbIC KBAHTOBBIC SBJICHHUS W TMPOIECCH], HCHONB3YS (UINUECKUE
BEJIMUMHBI: CKOPOCTh AJIGKTPOMATrHUTHBIX BOJH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPTUs U
uMIynbc (OTOHA, TMEPHOJ TMoJypacraja, PHEPrus CBsI3M AaTOMHBIX sJE€p, NpPU OMUCAHUU
MPaBHJIBHO TPAKTOBAaTh (PUIWYECKUN CMBICI HCIIONBb3YyEeMbIX BEIHYWH, UX 0003HAYCHUS U



€MHUILIbI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (U3NYECKYIO BEIUYHMHY C JPYTUMU
BEJIMYMHAMU, BBIYUCIIATh 3HAU€HUE (PU3NYECKON BETUUHHBI;

aHANIM3UPOBaTh (PU3NYECKUE TPOIECCHl M SIBICHHUS, UCHOIb3ys (U3NYECKUE 3aKOHBI U
OpUHIUIBL: 3aKk0OH OMa, 3aKOHBI [OCJIENOBATEIBHOTO M NapaJUIeIbHOTO COEAMHEHUS
IIPOBOJHUKOB, 3akOH JIKoyms—JIeHna, 3aKOH 3JIEKTPOMarHUTHOM  MHAYKLUH, 3aKOH
IPSIMOJIMHEMHOTO pacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEIOMIICHHUS
CBETa, ypaBHeHHME OWHIITeHHa It (oTodpdeKTa, 3aKOH COXpaHEHHS SHEPTHH, 3aKOH
COXPAaHEHHs HMIIyJIbCA, 3aKOH COXPAHEHMs DJIEKTPUUYECKOIO 3apsifa, 3aKOH COXpPaHEHHS
MacCoOBOTO 4YMCIA, MOCTyJaTel bopa, 3aKOH pajMOaKTHMBHOIO pacmnajaa, IMpu 3TOM pas3linyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTH4YE€CKOE BBIPAKEHHE M YCIIOBUS (TPaHHULIBI,
00JacTi) IPUMEHHUMOCTH;

ONpENENATh HAIPABJIECHUE BEKTOpAa MHAYKIMHM MAarHUTHOIO MOJs MPOBOJHHUKA C TOKOM,
cuiibl Ammnepa u cuibl Jlopenna;

CTPOUTH U OINHKCHIBATh M300pa’keHHE, CO34aBaEMOE IJIOCKUM 3€pKaloM, TOHKOW JMH30MH;
BBITIOJTHATH SKCIIEPUMEHTHI IO UCCIIEAOBAHHUIO (DU3UYECKHX SIBICHHHA U MPOIECCOB C
UCTIOJIb30BAaHUEM  TIPSMBIX W KOCBEHHBIX HM3MEpEHHWil: Tpu OSTOM  (QOpMYyJIHpOBaTh
npoOiemy/3agady ® TUNOTE3Y YYeOHOro OSKCIEepUMEHTa, coOupaTh YCTAaHOBKY W3

MIPeI0KEHHOTO 000PYI0BaHUSL, TPOBOAUTH ONBIT U (OPMYJIMPOBATH BHIBOJIBI;

OCYUIECTBIISATh MPSMbIE W KOCBEHHbIE M3MEpeHUs (U3NYECKUX BEIHUYHUH, MPU 3TOM
BbIOHMpaTh ONTHUMANIBHBIM CIOCO0 W3MEpPEeHHs] W HCIOJIb30BaTh H3BECTHBIE METOJbl OILICHKH
MOTPELIHOCTEH U3MEPEHMUIA;

UCCIIeI0BaTh 3aBUCUMOCTH (PU3UUECKUX BEJIMUUH C UCIOJIb30BAHUEM MPSAMBIX U3MEPEHUN:
P 3TOM KOHCTPYHPOBATh yCTAHOBKY, (DMKCHPOBATH PE3YJbTATHl MOJYYCHHOH 3aBUCHUMOCTH
¢u3Mueckux BeIWMYMH B BUAE TaOmui W rpaduKoB, [enaTh BBIBOJABI IO pe3yjbTaTam
UCCJIEI0BAHMS;

coOnroAarh mMpaBwiia 0€30MacHOr0 TpyAa IMPH MPOBEACHUM HCCIENOBAaHUM B paMKax
y4e0HOrO0 SKCIEPUMEHTa, Yy4eOHO-UCCIIEOBATEIbCKOM H MPOEKTHOM JEATEIbHOCTH C
UCIIOJIb30BAaHUEM HU3MEPUTEIHHBIX YCTPONUCTB U JIaOOpaTOPHOTo 000PyI0BAHNUS;

pemaTh pacu€THblE 3aJaud C SIBHO 33JaHHOM (DU3MYECKOH MOJENbI0, HCIOIb3YS
¢u3nUecKkre 3aKOHbI ¥ MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3a/1a4M BHIOMpATh (PU3NUECKYIO
MOJIeNIb, BBIACIATh (PU3UUECKHE BEIWYMHBI W (DOPMYIIBI, HEOOXOIWUMBIE st €€ pelieHUs,
NPOBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyUYE€HHOTO 3HaUCHUs (PU3MUECKON BEINYHHEI,

pemaTh KayeCTBEHHbBIE 3a/1ayd: BBICTPAMBATh JIOTUYECKH HENPOTHUBOPEUYMBYIO LIETOUYKY
paccyXJIeHHI ¢ ONTOPOH HA M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKUE SIBIICHNUS,

UCTIONB30BaTh MpPU pEUIeHHH Y4eOHBIX 3aJad COBpEeMEHHble HHGOPMAIMOHHBIE
TEXHOJOTHH Ui TIOMCKA, CTPYKTYPHUPOBAHUS, WHTEPIPETAIMH W TPEICTABICHUS y4eOHOU U
HAYYHO-TIOMYJIIPHOH HMH(OpMaIMK, MOTYYeHHOW M3 pa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKHU
aHaJM3UPOBATh MOJyyaeMyto HHPOPMAIHUIO;

OOBSACHATH NPUHLUIIBI JEHCTBUS MAllliH, IPUOOPOB U TEXHUUECKUX YCTPONCTB, pa3indarhb
yCIIOBHS UX 0€30MacHOTO MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

NPUBOJUTH MPUMEPHI BKJIa/la POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MIPOLIECCOB OKPY’KAIOILIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJOTUH;

UCIIONB30BaTh TEOPETHMYECKHE 3HaHWsA MO0 (U3UKEe B TMOBCEAHEBHOW JKM3HHM U
obOecrnieueHns 0e30MacHOCTH MPH OOpallleHuH ¢ MpuOopaMu M TEXHUYECKUMHU YCTpOIlCTBamH,
JUISL COXPAHEHUS 370pPOBbSl U COOJIIOJCHHUS HOPM HKOJIOTHUECKOTO MOBEACHHS B OKpYXKarolei

cpere;



paboTaTh B TpYMIIE C BHIIOIHEHUEM PA3IMYHbIX COIMAIBHBIX POJICH, MIIaHUPOBATh paboTy
TpyONbl, palMOHAIbHO pACHpPENeNiaTh OO0S3aHHOCTM M IUIAHUPOBATH JIEATEIBHOCTH B
HECTAaHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLEHUBATH BKJAJ Ka)XJOTO0 M3 YYAaCTHUKOB TPYMIbl B
peleHne paccMaTpUBaeMoi MpoOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ieioB U TeM u(pposBbIe
Ne n/m PASA Konrpoabnsbie | IlpakTnuecku (uinpp )
NMporpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThbI e padoThI
pecypcsbl
Paznen 1. PUBUKA U METO/JAbI HAYYHOI'O IO3HAHUA
1.1 ®u3nKa U METOJIbl HAYYHOT'O TO3HAHUS 2 bubamorexa LOK
) a Y https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kuemarika > https://m.edsoo0.ru/7f41bf72
bubmuoreka [JOK
2.2 Jlunanka ! https://m.edsoo.ru/7f41b£72
bu6mmoreka [JOK
2.3 3aKOHbBI COXPAHEHUSI B MEXaHUKE 6 1 1 hitps:/m_edsoo /7R 1bf72
Hroro no pazneny 18
Paznea 3. MOJIEKYJISIPHAA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUUECKOM 9 1 bubnuorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3:2 OCHOBBI TEPMOMHAMHUKH 10 ! https://m.edsoo.ru/7f41bf72
313 ArperatHble COCTOSIHUS BEIIECTBA. 5 bubnmorexa [JOK

@da30BbIE IEPEXOBI

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




Hroro no pasneny 24
Paznen 4. DJIEKTPOJIUHAMUKA
bu6mmoreka [JOK

4.1 DTEKTPOCTATHIE 10 https://m.edsoo.ru/7f41b£72
49 [TocTossHHBIM 51eKTpUYecKuil TOK. TOKH B 12 bubnuoreka [JOK

’ pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Uroro no pazgeny 22

Pe3epBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 68




11 KITACC

KoaunvecTBo yacos DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/1esioB U TeM u¢poBbie
Ne n/m pasi Konrtpoabnsie | IIpakTHueckue (uitpp )
NMPOrpamMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
Paznea 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe noJjie. DJIeKTpOMarHiuTHas 1 | 3 bubnmoreka [JOK
’ WHTYKIHST https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
)1 MexaHW4eCKHUE U 3JIEKTPOMArHuTHbHIE 9 1 bu6nuoreka [IOK
' KoJie0aHus https://m.edsoo.ru/7f41¢97¢c
29 MexaHu4ecKHe U ANEKTPOMAarHUTHBIE 5 1 bubnmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIIEIIUMAJIBHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CIEUATIBHOW TEOpUH 4 1 bubmuoreka [JOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEMEHTHI KBAaHTOBOW ONTUKH 6 Bubmorexa LIOK

https://m.edsoo.ru/7f41¢97c¢




bub6mmorexa [JOK

4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
4.3 ATomHOE AApO > https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 Bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Uroro no pazgeny 7
Paznea 6. OBOBIIAIOIIEE TIOBTOPEHHUE

6.1 Obodmaiomee nosTopenue 4 }]?tl‘fsj?/ljrifee;{si(])_.[z/li f41¢97¢
Hroro no pasneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

Ne i/

Tema ypoka

KoanuyecTBo yacoB

Bcero

KoHTpoJsbHbIe
padoThI

IIpakTHyeckue
padoThI

®uznka — Hayka o npupone. Hayunsie
METOBbI TIO3HAHMS OKPYXKAIOILEro MUpa

Poine 1 MecTO Qpu3uKu B pOpMUPOBAHUH
COBPEMEHHOM HAYYHOW KapTHUHBI MHpPA, B
IIPAKTUYECKOU AEATEIbHOCTH JIIOAEH

MexaHnuecKoe JBIKEHUE.
OTHOCHUTEILHOCTh MEXAHUYECKOT'O
nBrokeHus. [lepemenienue, CKOpoCTs,
YCKOpEHHE

PaBHOMEpHOE IPSAMOJIMHEWHOE JBUKEHUE

PaBHOYCKOpEeHHOE NPSAMOIUHEHHOE
JBUKEHHE

CBoOoaHoe majeHue. Y CKopeHue
CBOOOHOrO MaJIeHUS

KpuBosmHeliHOE nBUXKEHUE.
JIBM>KeHHE MaTEPUATILHOU TOYKH I10
OKPY’KHOCTH

[Tpuniun otHocuTensHOCTH [ anunes.
HNuepumnansHbie cuctembl oTcuera. [lepBbiit
3akoH Herotona

Macca tena. Cuia. [lpunnun
cynepnosuimy cui. Bropoit 3akoH




HeroToHa 11 MaTepuabHONU TOUYKU

10

Tpertnii 3akoH Hpr0TOHA J171s1 MaTEpUAIBHBIX
TOYEK

11

3akoH BceMHUpHOTo TsaroreHus. Cuna
TsbKecTd. IlepBasg KocMHUYecKas CKOPOCTh

12

Cuna ynpyroctu. 3akoH I'yka. Bec Tena

13

Cuna tpenus. Koapduument tpenns. Cuna
COIIPOTHBIICHUS TP JIBM)KEHUU TEJa B
AKHUJKOCTHU WU ra3e

14

[ToctynarenbHOE M BpaniaTeabHOE
JBIKEHHE a0COJIIOTHO TBEPIOTO TEa.
MowmenT cunbl. Ilnedo cunsl. YcioBus
paBHOBECHS TBEPAOTO TEIIA

15

NMnynec MaTepuanbHONW TOYKH,

CHUCTEMBI MaTepUAJIbHBIX TOUYEK.

Nmnynbe cumsl.

3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE
JBUKCHHE

16

PaboTa 1 MmomiHoCTE cuibl. Kunernyeckas
SHEpPrusi MaTepuaIbHoO! Touku. Teopema
00 M3MEHEHUN KHHETHYECKOU! SHEePTHH

17

IlorenunanbHas 3ueprusd. IloreHnnanbHast
SHEprus ynpyro aeGopMupoBaHHON
npyxuHsl. [loreHnmanbHas sHeprus tena
BOJIN3M MOBEPXHOCTHU 3eMIIU

18

[ToTeHManbHbIE U HETTOTEHIIMAIbHBIE
cuibl. CBsi3b pabOTHI HEMOTEHITUATBHBIX
CUJI C UBMEHEHHEM MEXaHUYECKON dHEPIUU
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS




MEXaHUYECKON SHEPTrUun

19

JlabopaTtopHas pabota «lccinenoBanne
CBsA3H1 paGOTBI CHJIbI C UBMCHCHUEM
MEXaHUYECKOM SHEPTHH Tella Ha IPUMEpPe
PaACTAKCHUA PE3UHOBOT'O KI'yTa»

20

KonTponbhas pabota no teme
«Kunemartuka. /lnnamuka. 3aKOHbI
COXPAHEHHUS B MEXAHHUKE

21

OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KWHETU4eCcKoW Teopun. bpoyHOoBCcKOE
nekenue. Anddysus

22

XapakTep ABUKEHUS U B3aUMOJICUCTBUS
YacTHUll BeuecTsa. Moiesn CTpoeHus Ta3oB,
KUAJKOCTEN U TBEPIBIX TEI

23

Macca monekyi. KonndecTBo BemecTsa.
ITocrostHHas ABoraapo

24

TemmoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [llkana temneparyp Lenbcus

25

WUneanpueiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

26

AbGcouoTHas TeMiepaTtypa Kak Mepa
CpEeIHEeW KMHETUYECKON YHEPTUN
JBUKEHHSI MOJIEKYJI. Y paBHEHUE
MenneneeBa- Kimaneiipona

27

3axon /lanpToHa. ['a30BbIEe 3aKOHBI

28

JIabopatophas pabota «lccnenoBanue
3aBHCHUMOCTH MEX/y MapameTpaMu
COCTOSIHMSI pa3peKEHHOT0 Ta3a




H3onporeccel B nealbHOM ras3e u ux

29 rpauueckoe MpeacTaBICHUE
BHyTpeHHss sHeprus TepMOIUHAMUYECKON
CHCTEMBI U CIIOCOOBI €€ N3MEHEHHU.

30 KonuuecTBo TerminoTel u pabdoTa.
BHyTpeHHss sHeprus 0HOATOMHOTO
U/I€aJIbHOTO ra3a

31 Buns! Tenionepenaun
VY nenpHas TEIIOEMKOCTH BELLIECTBA.

32 KonndecTBo TEIIIOTHI PH TEILIONEpeiayde.
AnnabaTHBIN mpoIecc

1 I1epBblii 3aKOH TEPMOJMHAMUKHU U €TI0
IIPUMEHEHNE K N30IpoLieccam

34 Heo6paTtumMocTh npoLeccoB B IpUpoOIeE.
BTopoii 3ak0H TepMOIMHAMHUKHN

35 [Tpunmun nevicteus u KII1/{ TermoBoit
MaIlIuHBI

36 Hukn Kapno u ero KIT{

37 DKOJIOTUYECKHUE MTPOOIIEMBI
TEIUIO3HEPreTUKH

n O6o0maromuii ypok « MosekyspHas
¢uzuka. OCHOBBI TEPMOJUHAMUKI
KonrpomnbHas pabora o teme

39 «Monexynsipaast ¢pusuka. OCHOBBI
TEPMOIUHAMMKID)

40 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL.

Hcnapenue u xunenue




AOCOoII0THAS M OTHOCHUTEIbHAS BIIAKHOCTD

41 .
BO3ayxa. HacelleHHbIi ap
Teépnoe Teno. Kpucramimyeckue u

47 amopdHbIe Tea. AHU30TPOIHS CBOMCTB
KpucTamioB. JKUIKUE KPUCTAILIIBI.
CoBpeMeHHbIE MaTepHrabl

43 [InaBneHue U KpUCTATIU3ALIMSL.
VY nenbHas TemioTa MiIaBiICHUSI.
CyOnmumariust

44 YpaBHEHHE TEIUIOBOTO OanaHca

45 OnekTpu3anus Ten. DIEKTPUUECKUH 3aps.
JIBa BHJ1a AIEKTPUUECKUX 3aPsI0B
[IpoBOIHUKH, AUINEKTPUKHU U

46 MOJIYITPOBOJIHUKH. 3aKOH COXPAHEHUS
JEKTPUUECKOTO0 3apsaa

47 B3aumoneiictBue 3apsanoB. 3akoH Kyrona.
ToueuHslil 27IEKTPUIECKUN 3apsi]L
Hanpsoxk€HHOCTB 3JIEeKTpUYECKOTO MO,

48 [IpuHUUI Cynepno3uIuu JIEKTPUIECKUX
nosiel. JInHum HanpsKEHHOCTH

49 PaGota cui 31eKTpocTaTuueCcKoro moJsl.
[Torenmman. Pa3HOCTh MOTEHIIMATIOB
[TpoBOTHUKYN W AMDIICKTPUKH B

50 3NEKTPOCTATUYECKOM II0JIE.
JusnekTpudeckasi IpOHUIIAEMOCTh

51 OnexrpoémkocTs. Konaencarop

5 DNeKTPOEMKOCTH IIIOCKOT0 KOHJEHCATOPA.

3Hepr1/151 3apAKCHHOT'O KOHACHCATOpa




53

JIaboparophas pabota "M3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"

54

[IpuHUOMT OEUCTBUS U MPUMEHEHHE
KOHJICHCATOPOB, KOMMUPOBATILHOTO
anmnapara, CTpyHHOro nIpHHTepa.
DneKkTpocTaTU4ecKas 3alluTa. 3a3eMJICHNE
ANEKTPONpruOOpOB

55

DNeKTpUYECKUi TOK, YCIIOBUS €r0
cywmectBoBanus. [locTosHHbI TOK. Cuita
toka. Hanpsbxenne. Conporusienue. 3akoH
Oma jy1st yyacTka Lenu

56

[TocnenoBaresbpHOE, MAPALIEIBHOE,
CMEIIIAHHOE COCTMHEHHE TIPOBOIHUKOB.
JlaboparopHas pabora «3ydenune
CMEIIIAHHOTO COETMHEHHSI PE3UCTOPOB»

57

PaGoTa 1 MOLTHOCTH AMEKTPHUUECKOTO TOKA.
3akon Jlxoynsa-Jlenna

58

3axon OMa 1 MOJIHOM (3aMKHYTOH)
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«3mepenune DJIC ucTOUHMKA TOKA U €T0
BHYTPEHHETO CONPOTHUBIICHUS

59

DNeKTpOHHAs POBOAMMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb
COIIPOTHBIICHUS] METAJIJIOB OT
TeMIIepaTyphbl.

CBepXMnpoBOJIUMOCTb

60

DJIEKTpUYECKUI TOK B BakyyMe. CBoMCTBa
AJIEKTPOHHBIX MTYYKOB




61

[TomynpoBOIHUKH, UX COOCTBEHHAS U
IpUMecHas mpoBoAuMocTs. CBoiicTBa p—n-
nepexoja. [lomynpoBoHUKOBBIE TPUOOPHI

62

DJIEKTPUYECKUH TOK B pacTBOpax U
pacriaBax >JIeKTPOJIUTOB.
DNEeKTpOoNUTHYECKas: AUCCOLIMALIMSL.
DIIEKTPOJIN3

63

DNEeKTPUYECKUM TOK B rasax.
CaMOCTOSATENbHBIN 1 HECAMOCTOSTEIBHBIN
pa3psa. Moiaus. [1na3ma

64

DNeKTpUYECKUe MPUOOPHI U YCTPOMCTBA U
UX MpakTudeckoe nmpuMmenenue. [Ipasuna
TEXHUKHA 0€30MaCHOCTH

65

O6o0maromui ypok «JIeKTpOIUHAMUKAY

66

Konrponsnas padora o teme
«Onexkrpocraruka. [locTosHHBIN
ANEKTPUYECKUH TOK. TOKH B pa3IHMyHBIX
cpenax»

67

Pezepublil ypok. KonTponbHas pabota
o Teme "OIeKTpoAuHaMuKa"

68

PesepBHbIil ypok. O600maronmii ypok mo
temam 10 knacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KITACC

KouunyecTBo yacos DJIeKTPOHHbIE
[]
Jlj/_n Tema ypoka Beero Kourpouabhnsblie | IIpakTuyecku i[:;'?eﬂl/lﬂ :)I;l[()l;l:):)iz:enbnme
padoThbI e padoThbI pecypeb
[TocTOsIHHBIE MATHUTHI U UX
B3auMOJIecTBUE. MarHMTHOE MoJIE. but6mmoreka [IOK

! Bekrop MarHuTHON UHAYKUUU. JIMHUK ! https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIHH
MarauTHO€ 1oJie MPOBOTHUKA C

) ToKOM. OnBIT DpcTena. | bubnuorexa [JOK
BzaumopeiicTBue mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHast pabora «3yuenue ] 1 bu6muoreka [IOK
MAarduTHOTO MOJIS KaTYIIKHU C https://m.edsoo.ru/ff0c98fe
TOKOM))

JlelicTBME MAarHUTHOTO TTOJIS HA
MPOBOJHUK ¢ TOKOM. Cuiia Amriepa.

4 JlabopaTtopHast pabota | 1 bubnuorexa [JOK
«HccnenoBanue neucTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOT'O MarHuTa Ha paMKy C
TOKOM»

JleficTBrEe MarHUTHOTO MOJIA HA

5 JBHKYIIYOCS 3apSIKEHHYIO YaCTUILY. | bubnuorexa [JOK
Cuna Jlopenna. Pabota cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnekTpoMarouTHas uHAykuus. [lotTok 1
BEKTOpa MarHUTHOUM nHAyKImu. S1C




UHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
uHaykiuu Papanes

JlaGopaTtopHas pabota

7 «Hccnenosanue sIBJICHUS bubnmorexa LOK
. https://m.edsoo.ru/ff0cal50
AJIEKTPOMArHUTHOU MHTYKIIUM
NuayKkTUBHOCTB. SIBIEHUE
g camounaykuu. 3/1C caMOMHOyKIUN. bubnunoreka LIOK
DHeprus MarHUTHOT'O NOJISl KaTyILIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHuTHOE I0JIe
TexHuueckue yCTponuCcTBa U UX
IIPUMEHEHUE: TOCTOSIHHBIE MAaTrHUTHI,
9 AJIEKTPOMArHUTHI, JIEKTPOIBUTATEND,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYh
10 O6o0maromuii ypok « MarHuTHoe bubnuoteka [JOK
noJie. DJIEKTPOMarHuTHasi HHIYKIUS» https://m.edsoo.ru/ff0cab82
KonTponbhas padbota no teme
1 Ma o6 Hose bubmuorexa [{OK
«MarauTtHoe 1oe.
https://m.edsoo.ru/ff0cad58
DNEeKTpPOMarHuTHasE UHTY KLU
CB00OOIHBIE MEXaHUYECKHE
kosebanus. ["apmoHnueckue
bubmuoreka [{OK
12 KoJieOaHus. YpaBHEHUE
N https://m.edsoo.ru/ff0caf06
TapMOHUYECKUX KOJICOaHMH.
[IpeBpamienue suepruu
JlaGopaTtopHas pabota
13 «HccnenoBanne 3aBUCHMOCTH

neproa MajblX KoJieOaHuii Tpy3a Ha
HUTH OT JAJUHBI HUTH U MacChl rpy3a»




14

Koneb6arenbublit koHTYp. CBOOOAHBIE
ANIEKTPOMAarHUTHBIE KOJIeOaHNUs B
UJleaJIbHOM K0J1e0aTeIbHOM KOHTYpE.
AHaNorus Mex1y MEXaHHYECKUMH U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU

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

15

®opmyna Tomcona. 3akoH
COXpaHEHUS SHEPTHH B UI€AIbHOM
KOJIe0aTEeIbHOM KOHTYpE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBieHue o 3aTyxarommx
KoJjeOaHusx. BeiHy)AeHHBIC
MexaHn4uecKue Kojiebanus. Pe3oHanc.
BriHy X 1€HHBIE 3JIEKTPOMArHUTHBIE
KOJIEOAHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennsbiit Tok. CUHYyCOUJAIbHBIN
IIEPEMEHHBIN TOK. MoIHOCTh
HEPEMEHHOT0 TOKa. AMIUIUTYAHOE U
JEHCTBYIOLIEE 3HAUEHHUE CUIIbI TOKA U
HaIPsKEHUS

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. ITpousBoacTro,
nepeaaya u notpediieHne
INEKTPUYECKON SHEPTUU

19

Y CTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUUECKOrO 3BOHKA,
TeHepaTopa IMEPEMEHHOTO TOKaA,
JIMHUH DIIEKTpoliepesayd

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKHE PUCKU IIPH
IIPOU3BOJICTBE DJIEKTPOIHEPTUH.
Kynberypa nenons3oBanus
JIEKTPO’HEPIMH B TIOBCEAHEBHON




KHU3HHU

Mexanndeckue BOJIHBI, YCJIOBUA

pacnpoctpanenus. [lepuoa. CkopocTthb

bu6mmorexa [JOK

21
pacnpocTpaHeHus U JJINHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[lonepeunsle 1 NPOAOIBbHBIE BOJIHBI
” 3ByK. CKOpOCTh 3BYKa. | pOMKOCTh bubmmoreka [JOK
3ByKka. Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
ONEKTPOMAarHUTHHIE BOJIHBIL, UX
23 cBOMCTBa U cKopocTs. [Ilkana bubmorexa [IOK
P ) https://m.edsoo.ru/ff0ccfe
AJIEKTPOMATrHUTHBIX BOJIH
[IpuHMnIBI paguocBs3u U
24 TeneBuaeHusA. Pa3zButue cpencts
cBs13U. Pagnosiokanus
’s Konrtponbnas padora «Konebanus u bubnuoreka LIOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpssmMosiMHEITHOE pacpOCTpaHEHUE
26 CBETa B OJJHOPOJIHOM cpene. bubmuoreka [IOK
Toueunslii ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 orpaxxeHus csera. [loctpoenue bubmmorexa [IOK
P . P https://m.edsoo.ru/ff0cd4e0
N300pakeHHi B MJIOCKOM 3epKajie
[Ipenomnenue cera. [lonHoe
)% BHyTpeHHee oTpakeHue. [IpeaenbHblii bu6nuorexa LIOK
YI'OJI IIOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpPaKEHHUs
29 JlaboparopHas padota «3mepenue bubnuoteka [JOK

IMMOKa3aTceyid MpPCJIIOMJICHUA CTCKIIA»

https://m.edsoo.ru/ff0cd67a




JIun3sl. [locTpoenne n3obpaxxeHuil B

30 nuH3e. DopMysa TOHKOM JIMH3BI bubmmorexa [IOK
- POPMY ’ https://m.edsoo.ru/ff0cddle
YBenuueHue JuH3bI
JlaGopaTtopHnas pabota
31 «ccnenoBanne CBOMCTB
M300paKEHHI B JIMH3AX)
Hucnepcus ceta. CoXHBIN
1 cocTtaB Oeoro cBera. L[Ber.
JlaGopaTopHnas pabota
«Habmonenne 1ucriepcuu cBeTay»
3 WuTepdepennms cera. Audpakius bubnuoreka LIOK
ceta. [ludpakiuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepedyHOCTh CBETOBBIX bubmuoreka [IOK
BOJIH. [lonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTudeckrie MpUOOPHI U YCTPOHUCTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUs
['panuIpl MPUMEHUMOCTH
36 KJaccuueckor Mexanuku. [locTynarer bu6muoteka [IOK
CIIELUAJIbHON TEOpUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIIbHOCTH
OTHOCUTENBHOCTH OJJTHOBPEMEHHOCTH.
37 3amesieHHe BPEMEHH U COKpaICHUE bubmmorexa OK
P P https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHEeprusi U UMITYJIbC PEISITUBUCTCKOM
38 yacTuilbl. CBSI3b MacChl C YJHEPrUeH U bubmorexa HOK
) p https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPTHUS MOKOS
39 KonTtponbHas pabora «OnTuka. bubnuoreka [JOK

OCHOBBI CIIENMAJIBHOM Teopuu

https://m.edsoo0.ru/ff0cf610




OTHOCUTCIBHOCTH

®otonsl. Dopmyna [Inanka. Dueprus

but6mmoreka [IOK

40
¥ UMITYJIbC ()OTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIIET0BAHUE Eu6 110K
HOJINOTEKA
41 otodddekra. OnbITe A. I'.
¢ b https://m.edsoo.ru/ff0cffc4
Cronerosa
3akoHbI hoTodddekxTa. YpaBHEHHE
42 9171HHJTeI(711)Ha nq;)lqzbOToa(p(I}?eKTa bubnmorexa LOK
a ' https://m.edsoo.ru/ff0d015¢
«Kpacnast rpanuna» gorosdppexra
Jasnenne ceera. Onbitel I1. H.
43 JleOGeneBa. XuMHYECKOE NEHCTBUE bubmmorexa LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
MIPAKTUYECKOE TPUMEHEHUE:!
44
¢dorosnemeHT, HOTOAATUHK,
conHe4Has OaTapes,
CBETOINOI
45 Pemenne 3ana4 1mo reme « 9JIE€MEHTEI bubnunoreka LIOK
KBAHTOBOM ONTHKH https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OmBITEL
46 Pezepdopaa mo paccessHUIO 0-4acTHI Bubmaoreka LOK
peop p ’ https://m.edsoo.ru/ff0d091a
[LmanerapHas Mozienb aToMa
but6mmoreka [IOK
47 Hoctynaret bopa https://m.edsoo.ru/ff0dOafa
W3nydyenue u nmormnomieHue OTOHOB
48 IIPHU IIEPEX0JE aTOMa C OJTHOTO YPOBHS bubmmorexa LIOK
p pexoa . a yp https://m.edsoo.ru/ff0dOafa
SHEPTUM Ha Ipyroi. Buasl ciekTpos
49 BonHoBEIE cBOWCTBA YaCTHIIL. bubnunoreka LIOK

Bounsl ne bpoiiss.
KopnyckysipHo-

https://m.edsoo.ru/ff0d0ca8




BOJIHOBOM yanu3M. CrioHTaHHOE
U BBIHYKJICHHOE U3IIy4YCHHE

50

OTKpBITHE pagoaKTHBHOCTH. OIBITHI
Pezepdopna o OTIPEICIICHAIO
COCTaBa PaIMOAKTUBHOTO U3ITY4CHHS

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anbda-, Oera-,
ramMMa- u3nydeHus. BrivsHue
paI[HoaKTI/IBHOCTI/I Ha XUBBIC
OpTaHHU3MBI

52

OTkpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacnan.
DONEKTPOHHBIM U MO3UTPOHHBIN OeTa-
pacnan. 'amma-uzinyyeHue

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprusi CBSA3U HYKJIOHOB B sIJIpe.
Snepubie peakuuu. S nepHbii
peakTop. [Ipobnembl, IepCrneKTUBHI,
AKOJIOTUYECKHUE aCIEKThI SIACPHOM
DHEPreTUKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHbIe YacTULbl. OTKpbITHE
no3uTpoHa. MeTobl Hab0eHUS U
perucTpaiuu 3JeMeHTapHbIX YaCTHII.
Kpyraslii cton «@yH1aMeHTalbHbIE
B3auMoJiercTBusl. EnUHCTBO
(GU3UIECKOil KapTHHBI MUPa»

bu6moreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bupg 3sé3nnoro neda. Co3se3nus,
SIpKHE 3BE3/IbI, TUTAHETHI, UX BUIAMMOC
nekenne. CoHeyHas cucreMa

56

Counie. ConHeuHass akTUBHOCTD.




Ncrounuk sneprun CosHLA U 3BE3 ]

57

3BE311BI, X OCHOBHBIE
XapaKTepUCTUKU. 3BE3/bI [TIaBHOU
II0CJIeI0BATENbHOCTU. BHYTpeHHee
cTpoeHue 3BE311. COBpEMEHHbIE
NpPEeACTaBICHUS O IPOUCXOXKACHUU U
sBomoru CoJHIla U 3BE3]

58

Muneunsiii [1yTe — Hama ['anakTuka.
[Tonoxxenne n nBuxenue CosHLA B
["amakTuke. ['anmaktuku. YépHble
JBIPBI B AIpAX TajJaKTUK

59

Bcenennas. PasOeranue rajakTuk.
Teopus bosbioro B3peiBa.
PenukroBoe u3nydeHue.
MeTtaranakTuka

60

Hepemennsie mpobiaemMbl acTpOHOMUU

61

Kontponbnas padota «1eMeHTHI
ACTPOHOMUU U aCTPOPHUIUKI»

62

O6o00matomuii ypok. Pons ¢huszuku u
ACTPOHOMHUHU B SKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COIHAJILHON B
ATUYECKOU cdhepax nesiTeTbHOCTH
yeJioBeKa

63

O6006matomuii ypok. Ponbs u mecto
(GU3UKU ¥ ACTPOHOMHH B
COBPEMEHHOW HAYYHON KapTUHE MUPA

64

O6o006matromuii ypok. Posb
¢du3nueckoit Teopun B
dbopMHpOBaHUH




npeacTaBiIeHu 0 GPU3NIECKOM
KapTHHE MHpPa

65

O6o0maromuii ypok. Mecto
¢u3nyecKkoil KapTUHBI MUpa B 0011IEM
psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NPECTABICHUN O IPUPOJIC

66

PesepBHbIN ypok. MarautHoe nose.
DNeKTpOMarHuTHas HHAYKIHS

67

Pesepubiil ypok. Ontuka. OCHOBBI
CHelHanbHON Teopun
OTHOCUTEITLHOCTH

68

Peszepnbiii ypok. KBantoBast
¢du3uKa. DIeMEeHTHI aCTPOHOMHH U
acTpodU3UKH

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68
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