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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o ¢usnke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHON IporpaMmsbl, pencrabieHHbIX B I'OC COO, a Takxke ¢ yaétom deaeparbHOn
paboueii mporpaMMbl BOCITUTAHUS M KOHIIETILIMY MPENoAaBanus yaeOHoro npeamera «Pusmnka» B
oOpa3oBaTeNnbHBIX oOpraHuzanusx Poccuiickoit  @enepanuy, peaqu3ylolUX OCHOBHBIE
00pa30BaTeNIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1O (U3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENbHOCTHOrO noaxoaa. [lporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusM ®I'OC COO K mIaHUPYEMbIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEaTU3alMM MEXIIPEIMETHbBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU HA YpOBHE CpeHEro oOlIiero oOpa3oBaHMs, IUIAHUpYEMbIe
pe3yabTaThl OCBOSHHS Kypca (PU3UKHU: TUNIHOCTHBIC, METAalpeIMETHBIE, IPEeMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IUIAHUPYEMbIe pPe3yJbTaThl OCBOGHHA Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM YHCIIE
IPEMETHBIC PE3YNIbTATHI IO TOAaM O0yUYCHHUS;
coJepkaHue yueOHoro npeamera «Ou3uKay 1o rogaM o0ydeHHUs.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIAsl B KAYECTBE yU4eOHOrO
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIJ] B CUCTEMY 3HaHUI 00 OKpYyXarolleM MHpE.
IkonbHBIA Kypc (U3MKH — CcHCTEMOOOPa3yIOUIMi Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XUMHeH, Ouonoruei, gusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
NpUMEHEHNE PU3NYECKUX 3HAHUI ONpeIeNsieT XapakTep U pPa3BUTUE Pa3HOOOPa3HBIX TEXHOIOTUI
B cdepe SHEpreTukH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHUS HOBBIX MAaTepHUaloB C
3a/laHHBIMU CBOMCTBaMU U Apyrux. M3yduenue ¢pu3nku BHOCUT OCHOBHOM BKJIa/ B GOPMUPOBAHKE
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa O0yd4aroIuxcs, B (OPMHPOBAHHME YMEHHUH HPUMEHSThH
Hay4YHBI METO]I IO3HAHUSI IPU BBINIOJIHEHUN UMHU Y4€OHBIX UCCIIEJOBAHHM.

B ocHOBy Kypca ¢u3uku JUist ypoBHS CpeHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypC SBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (DU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEl MaTepuai Kypca pU3uku 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kkypce sBisiercs (OpMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpeanosiaraeT UCIoIb30BaHHE T'YMaHUTAPHOTO
noTeHIHana (GU3NYecKoi HayKH, OCMBICTICHHE CBSI3U pa3BUTHS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaK)k€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUECKUMHU MPOoOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pu3nku rnpeamnosgaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNH U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes »skonocusayuu peaau3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEp)KaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyX IeHUs MPoOJIeM palliOHAIBHOTO MPUPOJIOTIONIBE30BAHUS U
9KOJIOTHYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKH Ha ypOBHE CpeaHEro oOmero oOpa3oBaHUS
SABJISIIOTCS  pu3udeckue Teopuu ((HOpMHPOBAHHE NPEICTABICHUM O CTPYKTYpPE MOCTPOSHUS
¢usnueckoil TeopuH, poiaM (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX



NPEICTaBICHUAX O MPUPOJE, IPAHHUIAX MPUMEHHUMOCTH TEOPHM, JJISi ONMUCAHHS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U MIPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DM3MKU pealln3yeTcs MPEXIe BCETO 3a CUET
OpraHHu3aIi IKCIEPUMEHTAIBHON NesATeNbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPhIE B mporpamMme 1o (usuke oOBEAMHEHBI B OONIUMH CIHCOK
YUEHUYECKUX MPAKTHYECKUX padoT. BeigeneHne B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS yd4acTHHUKaMU 00pa3oBaTeIbHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAaHUSA U OCHAlIeHUs KabuHeTa ¢usuku. [Ipu sTOM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHHUS 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH M TIOCTAaHOBKY OIIBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yAeNseTcs PeIICHUIO PAacuETHBIX M KadeCTBEHHBIX 3a1ad. [lpu sTom
JUTSL PacYETHBIX 3a]1a4 IMPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33JIaHHOM (pU3MUECKON MOJAEIBIO,
MO3BOJISIONINE PUMEHATH H3y4YSHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO pasJiena Kypca,
TaK U HMHTETPUPYS 3HAHUA U3 Pa3HbIX pa3fenoB. Jlis KayecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (pU3MUecKoW MOJenu A CUTyallud HpPaKTHUKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
obecrieyeHnIo yueOHOTo mporiecca 0a30BbIi YpOBEHb Kypca (PU3UKH HA YPOBHE CPEIHETO 00IIEero
00pa3oBaHMs JOKEH M3ydaThCs B YCIOBUAX MPEIMETHOro kabuHeTa (PM3MKHU WM B YCIOBHSX
MHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO NWKIa. B kaOuHere Gu3nku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe 0O0OpYyJOBaHWE Ul BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o (Gpu3nKe yIeHHUECKUX MPAKTHIECKUX paboT U IEMOHCTPAIIHOHHOE 000pyI0BaHHE.

JleMoHCTpaMoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C IMPHUHLUIIOM
MUHHMAaJIbHOH JOCTATOYHOCTH M 00ECHEUMBAET IMOCTAHOBKY MEPEUNCIIEHHBIX B MPOrpaMMe T10
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsl MCCIEIOBAHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHIA.

JlaGopaTtopHoe 00OpyZOBaHUE AJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOeCTeuMBaeTcsi B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI JIaOOpaTOPHOro OOOpYAOBaHUS JIOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LEJIIMU U3Y4YeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:

(dopMHpOBaHHE HHTEpeca M CTPEMJICHHs OOydYaroIuxcs K HAaydYHOMY H3YYEHHUIO IMPHPOJIBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJIE MO3HAHHS M (DOPMUPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOIIEHHSI K OKPYKAIOIINM SIBIICHHUSIM;

(bopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yabTaTa U3y4eHHUs OCHOB CTPOCHUS MaTepHH U
(byHIaMEHTAIEHBIX 3aKOHOB (DH3UKH;

(dopmMHpoBaHUEe YMEHUN OOBSICHATH SIBICHUS C UCMOJIb30BaHUEM (PU3MUECKUX 3HAHUN U HAYYHBIX
JI0Ka3aTeNbCTB;

dbopMupoBaHUE MPECTABICHUNH O ponu (U3MKHU Ui Pa3BUTHUSL JPYIHMX E€CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUH.

JlocTikeHne 3TUX Lesell oOecreynBaeTcsl PelIeHHeM CIEAYIOMMX 337ad B Ipolecce
W3y4deHus Kypca (U3HKH Ha YPOBHE CPEIHETO 00IIero oopa3oBaHusI:
npruoOpeTeHne CUCTeMbl 3HAaHUH 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYAass MEXaHHKY, MOJICKYISAPHYIO (HU3UKY, ODIEKTPOAWHAMHKY, KBAHTOBYIO (HU3UKY U
AJIEMEHTHI aCTPOPU3UKH;



dopMHpoBaHHE YMEHHMI NPUMEHATh TEOPETUYECKHE 3HAaHUS s OOBSICHEHUS (U3NYECKUX
SBJICHUH B IPUPOAE U JUIS IPUHATHUS IPAKTHUECKUX PELICHUN B IIOBCEIHEBHON XKU3HU;
OCBOCHHE CIIOCOOOB PEIICHHUs PA3JIMYHBIX 33]a4 C IBHO 3aJaHHOHN (PH3NUECKON MO/ENbI0, 3a/1a4,
MOJPa3yMEBAIOIINX CAMOCTOSITEIBHOE CO3/IaHHE (PU3MUECKOW MOJENH, aJCKBAaTHON YCIOBUSIM
3ajiauy;

NOHMMaHHe (PU3MUYECKUX OCHOB M NPUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJOTMYECKHX IIPOLIECCOB, UX BIUSHUSA HA OKPYKAIOLLYIO CPELY;

OBJIQJICHUE METOJaMH CAaMOCTOSITEJIbHOIO IUIAHUPOBAHMSA M IPOBEIEHUS (PU3MUECKHX
SKCHEPUMEHTOB, aHalIW3a W MHTEepIpeTanuy HHGPOpMalUU, ONpPEAENeHHUs JOCTOBEPHOCTH
IIOJIyYEHHOT'O PE3yJIbTaTa;

CO3/laHM€ YCJIOBUH JUIsl pPa3sBUTHS yMEHUH IPOEKTHO-UCCIIEA0BATEIbCKOM, TBOPUYECKON
NEeSITEbHOCTH.

Ha wsyuenue ¢usuxu (0a30BBIi ypoBEHb) Ha YpOBHE cpenHero odmero oOpa3oBaHUS
otBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B Henento), B 11 kinacce — 68 yacos (2 Jaca
B HEJIEINIO).

[Tpenyaraemslii B mporpamme 1o (Gpu3Mke nepeyeHb JJabOpaTOPHbIX U MPAKTUYECKUX PabOT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JIElTaeT BHIOOp MpOBEACHUS 1a0OpaTOpHBIX padoT u
OIIBITOB C YU4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuXxcs.

Cornacno Pabodeii mporpaMMbl BOCIIUTAaHUSI, BOCIIUTATENILHBINA MTOTEHIMA y4eOHOTO MpeaMeTa
«®Pu3nKa» Ha ypOBHE OCHOBHOI'O 00ILEro 00pa3oBaHUs peaan3yeTcsl Ha AeATelbHOCTHON OCHOBE
yepes:

. IpUBJICUYEHHE BHUMaHMsI 00y4aroKXCsl K IEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax
SIBJICHH, OpraHU3aIiio paboThI C MOJydyaeMoi Ha ypoke uHdopmarmein Gu3ndeckoro
coJiepKaHus, BKJII0OYasi HHPOPMAIIMIO O COBPEMEHHBIX IOCTHKEHUAX (PU3MKM; aHAIIN3 U
KPUTHYECKOE OLIEHMBaHNE NH(POpMAIUH;

. IpUMEHEHHE Ha YPOKe HHTEPaKTUBHBIX (POpM pabOThI C 00yJaIOIMMHUCH:
MHTEJJIEKTYaJIbHBIX UTP, CTUMYJIMPYIOLIUX IT03HABATEIbHYI0 MOTHBALUIO O0yUaIOIUXCS;
JUIaKTUYECKOT0 TeaTpa, I MOJyYeHHbIE Ha YPOKE 3HAHHsI OOBITPHIBAIOTCS B T€ATPabHBIX
MIOCTaHOBKAX; TPYIIOBOM pabOThI WM pabOTHI B apax, KOTOPbIE ydaT 00y4aroImuxcs
KOMaHIHOU paboTe U B3aUMOJICHCTBHIO € IPYTUMHU 00yYarOIUMHUCS;

. MHUIMHUPOBAHUE U MOJIEPKKY UCCIIE0BATEIbCKOMN AEITEIbHOCTH 00YUaIOIIUXCS B
paMKax peaJn3alil UMUA UHAUBUAYAIBHBIX U TPYNIIOBBIX UCCIIEOBATEIBCKUX IPOEKTOB, YTO
JaeT 00yJaromMuMcs BO3MOKHOCTh TPUOOPECTH HABBIK CAMOCTOSITEIBHOTO PELIEHUS TPOOIEMBIL,
pa3BUBAET yMEHUS HAOIIOIaTh IPUPOJIHBIE SIBICHUS, BBITIOIHATH OIBITHI U SKCIIEpUMEHTAIbHbIE
HCCJIEIOBAHMSI C UCIIOJIb30BaHUEM U3MEPUTEIBHBIX IPUOOPOB, (POPMHUPYET HABBIK
reHepUpOBaHUs U 0(OopMIICHUS COOCTBEHHBIX U1, HABBIK ITyOJIMYHOTO BBICTYIIJICHUS NIEpEe
ayIuTOpHUel, apryMEeHTHPOBAHUS M OTCTAaUBaHUS CBOEH TOUKU 3pEHUS;

. 3HaKOMCTBO CO cepamu Mpo(hecCHOHAIBHON AEITENbHOCTH, CBSI3aHHBIMU C (PU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JOCTHKEHUSIX (PU3HUECKON HAyKU, YTO
CHOCOOCTBYET pa3BUTHIO MPEICTABICHUI 0 BO3MOXKHBIX cepax Oyayeit npodeccuoHanbHOM
JeSITeIbHOCTH, CBA3aHHON C (PM3UKOM, MOATrOTOBKA K JlajbHEIIeMy 00y4eHUIO B 3TOM
HalpaBJIEHUU U OCO3HAHHOMY BBIOOpY oOyuatommMmucs Oyayiieit npopeccun;

. YCTaHOBJICHHE JOBEPUTEIbHBIX OTHOUICHHS MEXKIY YUYUTENIEM U yYeHUKaMH,
CHOCOOCTBYIOUIMX MTO3UTUBHOMY BOCIIPUATHIO YUAIIUMUCS TPeOOBaHUM U POCHO yUUTENs,
AKTUBU3AIMH UX [TO3HABATEIBHOMN JIEATEIbHOCTH U aKTUBHOCTH;

. noOyxIeHue 00yJaronmxcs K COOII0ICHUIO Ha YPOKE OOIIEIPUHSATHIX HOPM TTOBEICHUS,
MpaBUJI OOIIEHUS CO CTApIIUMU (YUUTEISIMHU) U CBEPCTHUKAMH (ITKOJILHUKAMH ),
. HUCIOJIL30BaHNE BOCIIUTATEIbHBIX BO3MOKHOCTEH COACPIKaHUMA y‘IGGHOI‘O npeamMera

yepe3 JEMOHCTPAINIO 00yYaroUIMMCs IPUMEPOB OTBETCTBEHHOT'O, TPAXKTAHCKOTO TIOBEICHUS,
IPOSIBJICHUS YEIOBEKOIIO0MS U JJOOPOCEPICUHOCTH;



. OpraHu3aIuio medCcTBa MOTUBUPOBAHHBIX U APYIUPOBAHHBIX yUaIUXCs Hall MX
HEYCIIEBAIOIINUMHU OTHOKIACCHUKAMH.

Cornacno Paboueii mporpaMMbl BOCIIUTAaHUS!, BOCIIUTATENILHBINA MOTEHIIUA y4eOHOTO MpeaMeTa
«®Pu3nKa» Ha ypOBHE OCHOBHOI'O O0ILIEro 00pa3oBaHUs peaan3yeTcsl Ha AeATeIbHOCTHON OCHOBE
qyepes:

. IpUBJICUYEHHE BHUMaHMsI 00y4YarOIIMUXCsl K IEHHOCTHOMY acleKTy U3y4aeMbIX Ha ypoKax
SIBJICHUI, OpraHU3aIMIi0 padoThI C TOIy4aeMoi Ha ypoke HH(popmMaruei pusmaeckoro
CoJIepKaHUs, BKIOYasi HMH(MOPMALIUIO O COBPEMEHHBIX TOCTHKEHUAX (PU3MKH; aHAIIN3 U
KPUTUYECKOE OLICHUBaHNE HH(OpMaIm;

. IPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (POPM pabOThI C 00yUaIOIMMHUCH:
MHTEJUICKTYaJIbHBIX UTP, CTUMYJIMPYIOUINX TTO3HABATEIbHYI0O MOTHBAIIUIO 00yYarOIINXCs;
JUJIaKTUYECKOTO TeaTpa, I1€ NOJyYeHHbIe Ha YPOKE 3HAHHsI OOBITPHIBAIOTCS B T€ATPaIbHBIX
MIOCTAaHOBKAX; TPYIIIOBOM paboThI WiH paboThI B apax, KOTOPHIE y4aT 00yJaroLIiXCs
KOMaHHOH paboTe U B3aUMOJICHCTBUIO € IPYTUMHU 00yYarOIUMUCS;

. MHULMUPOBAHUE U MOJIEPKKY UCCIIEJOBATEIBCKOM 1€ATEIbHOCTH 00yUaIOLUXCsl B
paMKax peaJn3alii UMUA UHAUBUAYAIBHBIX U TPYNIIOBBIX UCCIIEIOBATEIbCKUX IIPOEKTOB, YTO
JaeT 00y4aroImuMCs BO3MOKHOCTD TPHOOPECTH HABBIK CAMOCTOSITEILHOTO PEUICHHUS IPOOIIeMBI,
pa3BUBAET yMEHUs HAOII01aTh IPUPOJIHBIE SIBIECHUS, BBITIOIHATD OIBITHI U SKCIIEPUMEHTANIbHbIC
WCCIICIOBAaHMS C MCIIOJIb30BAaHHEM U3MEPUTEIBHBIX PHOOPOB, (HOPMUPYET HABBIK
reHepUpOBaHUs U 0(OopMIIEHUS] COOCTBEHHBIX UIEH, HABBIK ITyOJIMYHOTO BBICTYIIJICHUS NIEpe
ayIUTOPHUEN, APTYMEHTUPOBAHMS U OTCTANBAHUS CBOEH TOUKH 3PECHMUS;

. 3HAKOMCTBO cO chepamu pohecCHOHATILHOM 1eATENbHOCTH, CBA3aHHBIMU C (pU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha JOCTHKEHUSAX (PU3HUECKON HAYKH, UTO
CHOCOOCTBYET pa3BUTHIO MPEICTaBICHUI O BO3MOXKHBIX cepax Oyayelt npodeccuoHanbHOM
JeSITEIbBHOCTH, CBSI3aHHON C (PU3MKOM, OJArOTOBKA K JaJIbHEHIIEMY O0yYEHUIO B ’TOM
HalpaBJIEHUU U 0CO3HAHHOMY BbIOOpY oOyuatommMucs Oyayiieit npopeccuu;

. YCTaHOBJICHUE JIOBEPUTEIBHBIX OTHOIICHUS MEKy YUIUTEIEM U YICHUKAMH,
CHOCOOCTBYIOUIMX MO3UTUBHOMY BOCIIPUATHIO YYAIIUMUCS TpeOOBaHUM U MPOCHO yuuTes,
AKTHBU3AIMM UX ITO3HABATEIILHON JEATEIbHOCTH U aKTUBHOCTH;

. no0yX/1eHue 00yJaroLINXCsl K COOIOJICHNIO Ha YPOKE OOIENPUHATBHIX HOPM MTOBEICHUS,
IpaBUJI OOLIEHUS CO CTAPIIMMHU (YUUTENIMU) U CBEPCTHUKAMU (ILIKOJIbHUKAMH);
. UCIIOJIb30BaHUE BOCIIMUTATENILHBIX BOZMOXKHOCTEH CO/IepKaHMsl yueOHOr 0 IpeaMera

yepe3 JEMOHCTpAIMI0 00yJaroUIMMCs IPUMEPOB OTBETCTBEHHOT'O, TPaXKIAHCKOTO TIOBEICHUS,
IPOSIBJIEHUS YEIOBEKOIIO0MS U JJOOpOCEPIeUHOCTH;

. OpraHu3aIuio medcTBa MOTUBUPOBAHHBIX M 3PYIUPOBAHHBIX yUaIlIUXCs Hall UX
HEYCIIEBAIOIUMHU OJTHOKIACCHUKAMH.



COILEPKAHUE OBYUEHUA
10 KJIACC
Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS

®usnka — Hayka o npupoje. Hayunele MeToasl MO3HaHUs OKpyxarouero mupa. Pomib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue (usnueckux siBjieHuid U npoueccoB. Hayunsie runoressl. dusnueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUSI.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
MPAKTUYECKOU IESITETLHOCTH JIIOIEH.

Jlemoncmpayuu

AHanorosbie ¥ MUPPOBBIC U3MEPUTEIBHBIE IPUOOPHI, KOMITBIOTEPHBIE TATYHKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHsisi CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHCTeMbl kKoopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJI0’KE€HUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneliHoe naBmxeHue. J[IBUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTH C
MTOCTOSIHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTh, IMHEIHAsA CKOpOocTh. [lepron n yactora
oOpartenus. LleHTpocTpeMuTeNIbHOE YCKOPEHHUE.

TexHu4YecKre yCTpOKUCTBA U MPAKTUYECKOE PUMEHEHUE: CIIUAOMETP, IBHKCHUE CHAPSIIOB,
LEMHbIE U peMEHHBIC TIEPEIAYn.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, MILTIOCTPALIUS] KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUS.

[IpeoOpa3zoBanue IBIKEHHM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

ITagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Hab6mronenue neukenus tesa, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

HanpaBnenue ckopocTy mpu ABUKEHUU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHune HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEAECICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXIY YTSIMU, PONACHHBIMH TEJIOM 3a MOCJIE10BATEIbHbIE
paBHBIE TIPOMEXYTKH BPEMEHU TPHU PABHOYCKOPEHHOM JBM)XCHHUH C HAaYaIbHOW CKOPOCTHIO,
PaBHOM HYIIIO.

N3yuenune ABMKEHUS MIApUKa B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuaumn otHocutenbHOCTH ['anmuites. Ilepsoiit 3akoH HeroTona. HepLmanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHumn cynepno3unmu cwil. Btopoil 3akoH HberoToHa miis
MaTtepualibHOM TOUkHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMHuueckasi CKOPOCTb.

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

Tpenue. Buabl Tpenus (1okosi, CKoybxxeHus, kauenusi). Cuia tpenust. Cyxoe tpenue. Cuna
TPEHMsI CKOJIbXKEHUS U cuia TpeHus nokos. Koadduument tpenus. Cuna conpoTUBICHUS TpU
JBUKEHUU TeJa B )KUIKOCTH WJIU rase.

[ToctynarensHoe U BpaliaTeabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO Tela.



MOMEHT CHJIBI OTHOCUTENBHO OCH BpaueHus. [1meyo cuitbl. Y ciioBust paBHOBECHS TBEPAOTO
Tena.

TexHudyeckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKY, JABUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEPLIMH.

CpaBHeHuE Macc B3aUMOJIEHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMarium.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHeHUE CUJI TPEHUS IOKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecus TBEPAOTro Tesa. Buibl paBHOBECUSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomol

W3ydenue ABM>XeHUs OpycKa MO HaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HMKAIOIIMX B IPY)KMHE M PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPAILLECHHUS.

Tema 3. 3akonwl coOXpanenus 6 MexaHuke

Nmmynbsc MatepuanbHOM TOUKH (Teja), CUCTEMbl MaTePUAIBHBIX TOUYEK. MIMIylbe critbl 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunerndeckasi sHeprusi MatepuaibHOW TOYKU. TeopemMa 00 M3MEHEHHHM KHWHETHYECKOU
SHEPIHH.

[TorenuuanbHas sHeprus. [loTreHnnanpHas sHEPTUs yIpyro AeGopMUpOBaHHON MPYKUHBL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnnanpHbBle M HEMOTEHIMANbHBIE CUJIbl. CBS3b paOOTHl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHNEM MEXaHWYECKON SHEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBA M NPAKTUYECKOE NMPHUMEHEHME: BOJAOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon mOTEHIIMATHHON YHEPTHH B KHHETHUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3ydeHrne aOCONIOTHO HEYNPYroro yaapa ¢ TMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3M pabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYEeCKOW JHEepPruu Tela Ha
IpUMepe pacTsHKEHHs] PE3UHOBOTO JKI'yTa.
Paznes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OcCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUYECKONH TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
BbpoynoBckoe nmwxkenue. Auddysus. Xapakrep ABMIKEHUS U B3aUMOICHCTBHSI YaCTHUI] BEIIECTRA.
Mogenu cTpoeHHsI Ta30B, KUAKOCTEH 1 TBEPABIX TeNl U 00bICHEHHE CBOWCTB BEIIECTBA HA OCHOBE
3TUX Mojienel. Macca u pazmepsl Mosiekys. KonnuectBo BemectBa. [loctosinaas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. Illlkana remneparyp Llenscus.

Mogens uaeanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOpUU
UeanbpHOTO ra3a. AOCONIOTHAas TemIepaTypa Kak Mepa CpeJHedl KHHETHYECKOH SHEpruu
TEIJIOBOTO ABMKEHMS yacTull ra3a. [llkama temneparyp KenbBuHa. ['a30Bbie 3aKOHBI. Y paBHEHHE



MenneneeBa—Knanelipona. 3akon /lansrona. M3onporeccsl B HAEaIbHOM ra3e ¢ IOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. ['paduueckoe NpeacTaBICHHE H30IMPOLIECCOB: H30TEpMa, HM30X0pa,
n3o0apa.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOUIME IUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUYKEHHUSI.

Mogpens onbiTa lllTepHa.

OnbIThI, JOKA3bIBAIOLINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOI'O B3aUMOJEHCTBUS.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JABICHUS ra3a Ha CTEHKH COCYya.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATBHOTO ra3za, U30MpPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

OmnpeneneHnue Macchl BO3JyXa B KJIACCHOM KOMHATe€ Ha OCHOBE H3MEpeHHH 00béMa
KOMHATBHI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS PA3pPEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamMuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ n3meHeHus. KonndyectBo TemioTsl U pabota. BHyTpeHHsS SHEprusi 0IHOATOMHOTO
UJICAIBHOTO ra3a. Bupl Teronepeayu: TEIIONPOBOAHOCTh, KOHBEKIUS, U3JIydCHHE. Y IeIbHAs
TEMI0EMKOCTh BellecTBa. KoaudyecTBo TEIIOTHI IPU TEIUIONepeaaye.

[Tonsstue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHenue
NEepBOTo 3aKOHA TEPMOJMHAMUKH K M3ompoleccaM. I'padudeckas naTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHamMuku. HeobpaTuMoCTh TPO1IECCOB B PUPOJIE.

Tennobie MamuHbl. [IpuHIUIB! KefcTBUS TEMIOBBIX MaliuH. [IpeobpazoBanus sHEPIUn B
TeIU10BbIX MamuHax. KoagdunuenT nonesnoro neictBus remaopoi mamuHsel. [ukn KapHo u ero
KO3(PUIIUEHT MMOJIE3HOTO AEUCTBUS. DKOJOTHUECKUE MPOOIIEMBI TEINIOIHEPTE€TUKH.

TexHuueckue yCTpoilcTBa W MPaKTUYECKOE TMPUMEHEHUE: [BUTaTellb BHYTPEHHEIrO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpeHHEH HSHEpPIUM Tejla MPU COBEPIIEHUH pPaOOThI: BBUIET HMPOOKH M3
OYTBUIKU O] ICHICTBUEM CHKAaTOr0 BO3/lyXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe MyTEM TpeHus
(BHI€OIEMOHCTpAITHS ).

W3MmeHeHne BHYTpeHHEH aHepruu (TeMrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CrOpaHusl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeMTOEMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoont

[Tapoo6pa3oBanue u KoHACHCaNMs. Vicnapenue u kumnenne. AGCOMIOTHAS U OTHOCUTEIIbHAS
BJIQKHOCTh Bo3/yxa. HacellieHHbIM map. YaenbHas TemuioTa mapooOpa3oBaHHs. 3aBHCHMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUSI.

Tsépnoe Teno. Kpucrannuueckue u amopgHbie Tesa. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkue kpuctamibl. CoBpeMeHHBbIE Martepuanbl. [lnaBneHne W Kpuctaiuzanus. YaeabHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICHXPOMETD,
KAJIOPUMETP, TEXHOJIOTHUHN NOJIYYEHHS] COBPEMEHHBIX MATEPUAJIOB, B TOM YHCIIE HAHOMATEPHAIIOB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu



CBoiicTBa HACHIILIEHHBIX MAPOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CriocoObl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAITIMYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTalIoB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenrie OTHOCUTEIBHOM BIIaKHOCTH BO3/IyXa.

Pa3zgea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

ONeKTpu3anusa Tell. OJEeKTpUYecKHil 3apsan. JlBa BHAa BJIEKTPUYECKUX 3apsioB.
[IpoBoIHUKY, TUBTEKTPUKH U MOJTYIPOBOJAHUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOT0 3apsijia.

BzaumopeiictBue 3apsnoB. 3akoH Kynona. Toueunwlid  3n€KTpUyecKUid — 3aps.
OnekTpuueckoe moje. Hampsoxk€HHOCTh diekTpudeckoro mojis. [lpuHuun cynepno3unuu
3JIEKTPUYECKUX NoJIeH. JINHUKM HanpsHKEHHOCTHU AJIEKTPUUECKOTO MOJIS.

Pabota cun sanextpocraruueckoro noist. [lorennuan. Pasnocts norennuanos. [IpoBoanuku
U JUBJIEKTPUKU B AJIEKTPOCTATUYECKOM Touie. JluanekTpuueckas MpoOHUIAeMOCTb.

OnektpoéMkocTb. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsAyKEHHOI0 KOHJIEHCATOpA.

TexHu4yeckue yCTpOMCTBA M MPAKTUUECKOE NPUMEHEHHUE: JJIEKTPOCKOI, 3JIEKTPOMETD,
ANIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPONPHUOOPOB, KOHIEHCATOP, KOMHWPOBAIBHBIM
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue Ha’IeKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[IpoBOIHUKY B AJEKTPOCTATUYECKOM IIOJIE.

DNIeKTpOoCTaTUYECKas 3allIHTa.

JM3eKTpUKU B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCHUMOCTB JIEKTPOEMKOCTH TIOCKOTO KOHJIEHCATOPa OT IUIOIIAIN TUTACTHH, PACCTOSTHHS
MEXAY HUMH U TU3IEKTPUUECKON MPOHNULIAEMOCTH.

DHeprus 3apsHsKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenue 31eKTpoEMKOCTH KOH/IEHCATOpa.

Tema 2. llocmoannwiit 3nekmpuyeckuit mok. Toku é paznuunvix cpeoax

DIIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JICKTPHUECKOTO TOKA. VICTOYHWKH TOKa.
Cuia Toka. [ToCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTka Lenu.

DIIEKTpUUECKOE CONPOTHUBIICHHE. VY nensHoe CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapatieIbHOE, CMEILIAHHOE COeIMHEHNE TIPOBOIHUKOB.

Pabora anextpuyeckoro Toka. 3akoH Jlxxoyns—JIeHa. MOIMIHOCTB 3MEKTPUYECKOTO TOKA.

DIIEeKTPOABMKYIIAs CHJIa M BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKa. 3akoH Oma ist
MOJTHOM (3aMKHYTOM) AyieKTpudeckoii renu. KopoTkoe 3aMbIkaHue.

DNeKTpOHHAs MPOBOJUMOCTD TBEPBIX METAUIOB. 3aBUCUMOCTh CONTPOTUBIICHHSI METAIIJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[MomynpoBonuuku. CoOCTBEHHass W TPHUMECHAs MPOBOAMMOCTh MOJYIPOBOIHUKOB.
CgoiicTBa p—Nn-niepexonaa. [TomynmpoBoIHUKOBBIE TPHUOOPHI.

DNEKTPUUECKUII TOK B PAcCTBOpax M paciulaBax »3JEKTPOJMUTOB. DIEKTPOJIUTHYECKAs
JIUccoanus. JIEKTPOIHU3.

DneKTpuueckuil Tok B razax. CaMOCTOSATENbHBIM M HECAMOCTOSTENbHBIN pa3psia. MomHus.
[Tna3zma.



TexHu4eckue ycTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTaT,
UCTOYHUKU TOKa, 3JEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTUBICHUS, BAaKyyMHBIH  JHUOA, TEPMUCTOPBI H  (DOTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN TNOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IIWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTEPEYHOr0 CEUEHUs U MaTepuaia.

CMelaHHOE COEJUHEHHUE POBOIHUKOB.

[Ipsimoe u3MepeHue 3JeKTpoABMKYIIeH cuibl. KopoTkoe 3amblkaHHe TajibBaHUYECKOIO
3JIEMEHTAa U OLIEHKAa BHYTPEHHETO COIPOTUBIICHHUS.

3aBUCHUMOCTh COITPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.

[IpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTH BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD JAHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3ydeHne CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

H3mepeHue aIeKTpoABIKYILEH CHIIbI MCTOYHUKA TOKA M €0 BHYTPEHHETO CONPOTUBIICHHUS.

Hab6monenue anexrpomnusa.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kiacce ocymiecTBisieTcss ¢ Y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHHE, Hay4yHbIM (akT, Tumore3a, ¢Gu3MYecKkas BeJIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
AKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, UBMEPEHHUE.

Mamemamuxa: perieHre CUCTEMbl YpaBHEHUM, TMHeNHas (QyHKIM, napadoia, runepooia,
uX rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (DYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC,
OCHOBHO€ TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M WX MPOEKIMM Ha OCH KOOP/IHMHAT,
CJI0’)KE€HHE BEKTOPOB.

buonocus: Mexannueckoe IBUKEHHE B )KMBOU IMpupone, 1ud¢ys3us, ocMOC, TEII000MEH
JKUBBIX OPTaHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PAaBHOBECHE), SJIEKTPHUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOSHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, TEIUIOBBbIE CBOWMCTBA TBEPIBIX TeEJN, XUIKOCTEH W Ta30B, AJICKTPUYECCKUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTUYECKAS AUCCOLIUALINS, TaJlbBAHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: mpeodOpa3oBaHKE NBIKEHUHN C MCIIONIH30BAHHEM MEXaHHU3MOB, YUET TPEHUS B
TEXHUKE, TIOJIITUITHUKH, HWCIOJb30BaHUE 3aKOHA COXPAaHEHUS HMMITyJbca B TEXHUKE (pakera,
BOJOMET W JpYyrue), JBUTATENb BHYTPEHHETO CrOpaHus, IapoBas TypOuHa, OBITOBOI
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTHUHU TIOJYICHHs] COBPEMEHHBIX MAaTepUajioB, B TOM YHCIIC
HAaHOMATEepPHAJIOB, M  HAHOTEXHOJOTHUM,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEP, JJICKTPOHArpeBaTeIbHBIE MPHOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KJIACC
Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKUUA

[TocrosiHHbIE MarHUTHl. B3aMMOAEHNCTBHE NOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJE.
Bekrop MaruuTHON MHAYKIUKU. [[pUHIUIT CyNIeprIO3UIMA MarHUTHBIX o€, JIMHUM MarHUTHOU
uHAyKnud. KapTrHa TUHU MarHUTHOW MHAYKIIUU TIOJISt TOCTOSTHHBIX MarHUTOB.



MarautHoe 1nojie IpoBOAHMKA ¢ TOKOM. KapTuHa JIMHMM MHIYyKIIMM MarHUTHOTO IOJISA
JUIMHHOTO IPSIMOrO IPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHE. J[BHKeHHE 3apsKEHHOW YacTHIbl B
OJIHOPOJJHOM MarHUTHOM nojie. PaGora cuisl Jlopenua.

SIBneHne DIEKTPOMAarHUTHOM MHAYKIMHM. [IOTOK BeKTOpa MarHUTHOM HHIYKLHH.
DNEeKTPOABUKYLIAS CHJIa MHAYKLIUU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu Dapazes.

BuxpeBoe anexkTpuyeckoe Imoisie. DIEKTPOABMKYILAs CHUJa MHIAYKUUU B IPOBOJHHUKE,
JBUKYIIEMCS IOCTYIIATEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKkTHBHOCTB. SIBICHNE CAMOMHIYKIMHU. DJIEKTPOABIIKYILAS CHUJIa CAMOMHAYKLIUH.

DHeprus MarHUTHOT'O TOJIS1 KaTYLIKU C TOKOM.

DIEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M IPAKTUUYECKOE IPUMEHEHHUE: IOCTOSHHBIE MAarHUTHI,
3JIEKTPOMAarHUThI, IEKTPOJABUIaTENb, YCKOPUTENIN YJIEMEHTAPHbBIX YaCTHLI, UHAYKIIMOHHAS I1E€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHNE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM I1OJIEM.

JIuHUM MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amnepa.

[HerictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBieHME PNEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOABUKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
MOTOKaA.

SIBieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4eHre MarHUTHOT'O TIOJISl KaTYIIKH C TOKOM.

Hccnenoanue neicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue ABIEHUS JIEKTPOMarHUTHOW NHIAYKIIMH.

Pa3nea 5. Kosiebanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

Konebarenpnast cucrtema. CB0OOOMHBIE MeXaHWYeCKHWe Konebanusa. [apmMoHHUeckue
kosnebanus. Ilepmon, wactora, amrumtyga W ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTtuueckuil MasgTHUK. Y paBHEHUE FapMOHHUYECKUX KoJjebanuil. [IpeBparienue snepruu npu
TrapMOHUYECKUX KOJeOaHMIX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUS B HUJI€ATHHOM
KoJIeOAaTeIbHOM KOHTYype. AHAJOTHsl MEXIYy MEXaHWYeCKMMHU M 3JIEKTPOMarHUTHBIMU
konebanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHS! SHEPTUU B UACATBHOM KOjeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromuXx KojeOaHUAX. BbIHYX/IeHHbIE MEXaHUYECKUE KoJeOaHus.
Pe3onanc. BeiHyX€HHBIE JIEKTPOMarHUTHbBIE KOJIeOaHUs.

ITepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSI.

Tpancdopmarop. IlpomsBoacTBo, mepegada W MOTPEOICHUE SICKTPUUYCCKON DHEPTHUH.
OKOJIOTUYECKHE PUCKM TpU IPOU3BOJACTBE AEKTpodHepruu. KymnbpTypa wucnonab3oBaHus
JJIEKTPO’HEPTIUH B IIOBCEAHEBHOM XKU3HU.

TexHudyeckue yCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHHUE: DJIEKTPUYECKUM 3BOHOK,
TEHEPATOp IEPEMEHHOI0 TOKA, JINHUU JJIEKTpOIIepeiay.



Jlemoncmpayuu

Hccnenoanue napaMeTpoB KosieOaTebHOM CUCTeMbI (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHUK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

Habmioienue pesonanca.

CB0OOIHBIE EKTPOMArHUTHbIE KOJIEOaHUs.

OcmuorpaMmbsl — (3aBUCUMOCTA  CHJIBI  TOKa W HAOpsDKEHUST OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociaenoBaTebHOM COEAVMHEHUM PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH H
KOHJIEHCATOopa.

Mopeinb TUHUY AIIEKTPOIEpEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MIEPUOA MAJBIX KOJieOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne NEpeMEHHOTO TOKAa B LENM M3  IOCIEIOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUMHbLE 60TIHbL

MexaHuueckue BOJIHBI, yclIoBUs pacnpoctpaHenus. Ilepuoa. CkopocTs pacrpocTpaHeHUs
u januHa BonHbL [lomepeunble W mpononbHble BOJHBL. WHTepdepeHuus u audpaxuus
MEXaHUYECKUX BOJIH.

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

ONEeKTPOMarHUTHbIE BOJHBI. Y CJIOBMSI W3Jy4€HHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMmHas
opueHTanus BekTopoB E, B, V B anekTpoMarautHoi BosHe. CBOMCTBA 2IEKTPOMAarHUTHBIX BOJIH:
OTpa)keHHEe, TNpeJoMJIeHHe, noispuzauus, audpakuus, uHTeppepeHuus. CKopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 351eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 3IEeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
ObITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pannonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbl.

TexHuuyeckue ycTpoicTBa M IMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
yJIbTpPa3ByKOBasl AUArHOCTHKA B TEXHUKE W MEAMIMHE, panap, paluoONpUEMHHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-mneusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOIO0JIbHBIX BOJH.

Konebmromieecs: Te0 Kak HCTOYHHK 3BYKA.

Habmroienue orpaskeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue narepepeHnn 1 1uppakiind MEXaHUYECKHX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHue cBsA3M T'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOMN
Kosie0aHui.

HccnenoBanne  CBOWCTB  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPAKE€HUE, TPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepGepeHIus.

Tema 3. Onmuxa

I'eomeTpuyeckas ontuka. [IpsamonnHeiiHOE pacipoCTpaHEHHE CBETa B OJTHOPOJIHOM Cpejie.
JIyd cBera. ToueuyHBI HICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBera. [locTpoeHHEe H300pKEHHA B TIJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI MPEJIOMIICHHUS CBeTa. AOCOJNIOTHBIM IOKa3aTesb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yron MOJHOTO BHYTPEHHETO
OTPaKEHUS.



Hucnepcus ceera. CiioxHbIH coctaB 6enoro cera. L[Ber.

Cobuparomue W pacceuBarouiye JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasl CHJIa TOHKOM JUH3BL. [locTpoenune n3o0pakeHuil B COOMPAIOMINX U PACCEUBAOLINX
nuH3ax. PopMyIia TOHKOM JIMH3bI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBass omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNSI MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIIMOHHON KapTUHE OT JIBYX CHH(pA3HBIX
KOI€PEHTHBIX UICTOUYHUKOB.

Hudpakuus cBera. Judpakunonnas pemérka. YciaoBue HAOMIOJACHUS TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuueckue ycTpoWCTBa W MpPAKTUUYECKOE MPUMEHEHHWE: OYKH, Jyma, (oToammapar,
IIPOEKLIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PAKIIMOHHAs PEIIETKA,
MOJISIPOU.

Jlemoncmpayuu

[IpssMonuHeitHOE pacHpoCTpaHEHUE, OTPaKEHHWE M IpelnoMiieHue cBeTa. Onruueckue
npuOOopHI.

[TonHoe BHyTpeHHee oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MUKPOCKOIIA, TEIECKONa.

Habmonenne naTepdepeHnm crera.

Hab6nronenue nudpakuuu cBera.

Hab6mronenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Tosryuenue cniekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

W3mepenue nokasaress npeaoMIIeHUs CTEKIIA.

UccnenoBanue CBOMCTB M300payKeHHM B JIMH3aX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nes 6. OcHOBBI cielIHAJILHOMH T€OPUU OTHOCUTEIbHOCTH

['paHuLbl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWMKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCUTEJIbHOCTH: HMHBAPUAHTHOCTh MOJAYJIS CKOPOCTH CBE€Ta B BaKyymMe, MPUHLIUI
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHU U COKpAIlleHNE JJTUHBL.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl ¢ PHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPIHs MOKOSI.
Pa3nen 7. KBantoBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YaCTOTOH. DHEPrHst U UMIYJIbC
dboToHa.

OtkpeiTe u uccienoBanue ¢orodpdekra. Ombitel A. I'. CroneroBa. 3aKOHBI
dbotorddekra. YpaBuenue DitHmreitna 1 hotodpdexra. «KpacHas rpanuma» dpotodrddekra.

Hasnenue ceera. Onbitel [1. H. JIeOenena.

XUMHAYECKOE NEUCTBUE CBETA.

TexHuueckue yCTpOHCTBA M TPAKTHUECKOE NpPUMEHEHHue: (poTorneMeHT, (POTONATUHK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®DoTor(heKT Ha yCTAHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akOHOB BHEIIHETo GpoTorddexra.

CBeTOoauoI.



Conneunas Oatapest.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OmbiTel Pesepdopna mo paccesuuto o -uactuil. [lnanerapHas
mozenb atoMa. [locrynater bopa. Usnydenue u normnomieHue GOTOHOB IpU MEPEXOAe aroma C
OJIHOT'O YPOBHS 3HEPIUU Ha Jpyroi. Bunsl ciektpoB. CrieKTp ypOBHEN 3HEPTUU aTOMa BOJOPO/Ia.

BosHoBbie cBoiicTBa yacTtull. Bonuel ge bpoitns. KopnyckynsipHO-BOIHOBOW JTyalnu3M.

CroHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.

TexHudyeckue ycTpOICTBA W NPAKTUYECKOE NPUMEHEHHUE: CIEKTpPaJbHbI aHaIN3
(criekTpocCKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopra.

Ornpenenenue JIMHBI BOJIHBI Jla3epa.

Habumronenne nuHelyaThIX ClIEKTPOB U3IIYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomol

Habmroienue nuHeRvyaToro cexkTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, TI0KA3bIBAIOLIKE CII0KHOCTh CTPOEHUS siipa. OTKpbITHE PAJUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo omnpeneneHuio cocraBa paaoakTHBHOTO n3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3ydeHus. BiusHue painoakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHnas monens sigpa ['eitzenOepra—lBanenko. 3apsi
anpa. MaccoBoe uucino sijgpa. M3oTomnsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM OeTa-pacnaa. ['amma-uzinydeHue. 3aKoH
pazMoaKTUBHOIO pacnaja.

OHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT macchl spa.

Snepusle peakuuu. [lenenue u CUHTES AIED.

Anepuuiii  peaktop. TepmosiaepHblii cuHTe3. [IpoOiembl U TNEPCHEKTUBBI  AIEPHOMN
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKU.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metobl HaOMIOICHNS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (pr3nueckoi KapTHHBI MUpA.

TexHuueckue ycTpolcTBa M IPAKTHUECKOE NMPUMEHEHHUE: TO3UMETpP, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast boMOa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue TpeKoB 4acTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKHU

Oransl pa3BuTUs actpoHomui. [IpukinagHoe 1 MUPOBO33pEHUYECKOE 3HAYEHHE aCTPOHOMUHU.

Bun 38é3nH0r0 HebGa. Co3Be3nus, spkue 3BE3/bl, MJIAHETHI, UX BUAUMOE JIBHKEHHE.

Conneynas cucrema.

Connue. Conneunass axkTuBHOCTh. Mcrounuk sHeprum ConHioa u 3BE3A. 3BE3NBI, HX
OCHOBHBIE XapaKTePHUCTUKH. JJuarpaMma «CreKTpadbHbIA KIacC — CBETUMOCTbY. 3BE3/IbI IJTABHOM
MOCJIE0OBATENbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTBbY» JUIsl  3BE3]  IJIaBHOMU
MOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHne 3BE3a. COBpPEMEHHBIE MPEACTABIEHUS O
IIPOUCXOXKACHNN U 3Botoluy CoslHLA U 3BE311. DTanbl XKU3HU 3BE3 L.

Muineunsiii [1yte — Hama I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
rajakTuk. Paguoranaktuky u kBazapsl. UEpHbIE ABIPHI B sIpax TAJaKTHK.

Bcenennas. Pacmpenue Bceenennoit. 3akon Xa066ma. Pazberanue ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpyktypa BeenenHoii. MeraramakTuka.



Hepeménnsie mpobiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmionenus HeBOOPY>KEHHBIM TJ1a30M C MCIOJIB30BAaHHEM KOMITBIOTEPHBIX MPUIOKECHUN
JUISL OIIPEJICIICHUs M0JIOKEHHsI HeOEeCHBIX 0OBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/AMS
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Hab6nronenus B teneckon JIynsl, muiraner, Mieunoro [TyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM ¥ acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
ATHYECKOH chepax AeaTeTbHOCTH YEIOBEKa, POJIb U MECTO (PU3HKHU M aCTPOHOMHHU B COBPEMEHHON
Hay4YHOHl KapTHHE MHpa, poib (u3uyeckod Teopuu B (OPMUPOBAHUM MPEJCTABICHUH O
¢u3nveckoil kKapTuHe MUpPA, MECTO (PU3MUECKON KAapTUHBI MHpa B OOILIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPE/ICTaBICHUI O MpUpOIE.

MesxknpeameTHbIe CBSI3H

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHs B 11 kilacce ocyuiecTBisieTcs ¢ Y4ETOM
COJIepKATENBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonwsimusl, CBSI3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHUE, HaydHbIM (akr, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpHs, HAOIOJEHHE,
AKCIIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHHYC, TaHT'€HC, KOTAaHTE€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M HX
IOPOEKIMM HAa OCH KOOPAMHAT, CIIO’KEHHE BEKTOPOB, MPOM3BOJAHBIC 3JEMEHTApHBIX (DYyHKIIMIA,
MPU3HAKU TI0JI00MS TPEYTOJIbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: snexrpuueckue sIBIEHUS B )KUBOM pUpoe, KojeOaTeabHble TBU)KEHUS B )KUBOI
NPUPOJIE, OTITUYECKHUE SIBICHUS B )KUBOW NIPUPOJE, IEHCTBHIE PaIUaIliy Ha KUBBIE OPTaHU3MBI.

Xumusi: CTpOGHHE aTOMOB M MOJIEKYN, KpHCTAJZIMUecKass CTPYKTypa TBEPABIX Tell,
MeXaHU3MbI 00pa30BaHUs KPUCTAIUTMYECKON PEHIETKH, CIIEKTPAIbHBINA aHaJIH3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MarHUTHBIX Py, (oTochEMKa 3eMHON
MOBEPXHOCTH, MPEJCKa3aHNe 3eMIIETPSCEHUH.

Texnonoeusa: NUHUM 3IIEKTpoIepead, reHepaTop MEePeMEHHOro TOKa, 3JIEKTPOABUraTeb,
WHAYKIMOHHAs TIeYb, pajap, paauoNnpHEMHHUK, TeNeBHU30p, aHTeHHa, Tenedon, CBY-meus,
NPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yuebHoro npeaMera «®dusuka» Ha ypoBHE cpefHero oOmiero oOpa3oBaHUS
(0a30BBIi  ypOBEHb) JODKHO  OOECHEYUTh  JOCTHXKEHHE  CICAYIOIUX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pPa30BaTEIIbHBIX PE3yJIbTaTOB.
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs ydeOHoro mpeamera «PHU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
HO3MLKMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMi, IO3UTHBHBIX BHYTPEHHMX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAAMLMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIecTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKoOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UMLMU  O0ydYarollerocs Kak aKTUBHOIO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

INPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX TI'YMAaHUCTHUYECKMX M JEMOKPAaTHYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEPECAaX T'PaXKTAHCKOTO OOIIECTBA,
y4acTBOBaTh B CaMOYIPaBJICHUU B 00pa3oBaTeIbHON OpraHu3aluy;

YMEHHME B3aUMOJECWCTBOBAaTh C COLMAJIbHBIMM HHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKLIMSAMU M Ha3HAUEHUEM;

TOTOBHOCTb K TYMaHUTapHO! U BOJIOHTEPCKOM J1€ATEIIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OpMHPOBAHHOCTh POCCUMCKON I'PpaKTaHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYAAPCTBEHHBIM CHMBOJAM, IOCTHIKEHUSM POCCHNHCKHUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBECHHUS;

CHOCOOHOCTh OLIEHWBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIIEHUs, ODHEHTUPYSICh Ha
MOpabHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B AESITEILHOCTH YUEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B TOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUUYECKOE OTHOUIEHHE K MUPY, BKJIIOUAsl 3CTETUKY Hay4HOTO TBOPYECTBA, MPUCYIIETO
¢buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

MHTEPEC K pa3InyHbIM chepam mpodheccuoHaIbHOM AeITeTbHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (u3MKON M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymield mnpodeccuun u
pean30BbIBaTh COOCTBEHHbBIE )KM3HEHHbBIE TUIaHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OpMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphl, OCO3HAHHE TIJIOOAJTBLHOTO XapakTepa
HKOJIOTHYECKUX MPObIIeM;

IJIAHUPOBAHUE U OCYIIECTBIIEHUE JICCTBUM B OKPYXKAOIIEH CpeJie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paciiupeHHe OIbITa JIeATEIbHOCTH HKOJOTMYECKON HampaBI€HHOCTH Ha OCHOBE
UMEIOITUXCS 3HAHUN TI0 (pu3mKe;

7) HEHHOCTH HAYYHOTO MIO3HAHMS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3HYECKON HAYKH;



OCO3HaHHE IICHHOCTH HAYYHOU N1eATeIhbHOCTH, TOTOBHOCTh B TIPOIECCe U3YUCHUS (DU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENbCKYIO AESITENIBHOCTh MHAUBUAYAIbHO U B TPYIIIIE.
METANPEAMETHBLIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jloruyeckue AecTBUA:

CaMOCTOSITENIbHO (POPMYJTIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpPENENATh UEIHU ACSITEIbHOCTH, 33/1aBATh IAPAMETPhl U KPUTEPUU UX JOCTUKEHNUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3palaThIBaTh IUIaH pEHICHHs TPOOJIEMbI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHaIbHBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEJIBHOCTh, OLEHUBATh COOTBETCTBUE PE3YJbTATOB LIEISM,
OIICHUBATh PUCKHU MOCIEACTBUH JESITEIILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEUICHUH KU3HEHHBIX MPoOIeM.
ba3oBble ucciienoBare/bCKue AeCTBUSA:

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HAyKH;

BJIa/IETh HABBIKAMHU Y4eOHO-UCCIIEIOBATEIbCKON M MPOEKTHON AESITETbHOCTH B 00JacTu
(GU3HKH, CITOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSTEIILHOMY MOMCKY METOJIOB peLICHUs 3a/1a4
buznYecKOro coaepxKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TO3HAHMS,

BIIAJCTh BHUJAMH JCSATEIHHOCTH MO TOJYYEHHIO HOBOT'O 3HAaHMs, €r0 HMHTEpIIpETaluH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (PUBUKH;

BBISIBJIATh NPUYMHHO-CIICICTBEHHBIE CBSI3W M AKTyallM3UpOBaTh 3aJady, BbIABUTATh
TUTIOTE3Y €€ PEIIeHHs], HAXOAUTh apTyMEHTHI I JJ0OKA3aTelIbCTBa CBOUX YTBEPIKICHUH, 3a7aBaTh
napameTpbl U KpUTEPUU PELLICHNUS;

aHaJIM3UPOBATH MOJIYYCHHBIC B XOJI€ PEIIECHHUS 3a/1a4U Pe3yabTaThl, KPUTHYECKH OLICHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 33/1a4U B 00pa30BaTEIbHOM JCSITEIIBHOCTH, B TOM
qrclie TPU U3YYeHUU (DU3HKY;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HaHUS MO (PU3MKE B MPAKTHUUECKYIO 00IAaCTh KU3HEAEITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTMHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIONHE AThTePHATUBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIAJICTh HABBIKAMU TMOJy4deHUs WHOOpMAIMU (GU3HUECKOTO COACPIKAHUS U3 MCTOUYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATh IIOMCK, AaHAJM3, CUCTEMAaTHU3alUI0 U
WHTEPIPETAIH0 HHOOPMAITUN PA3TUIHBIX BUIOB U (POPM MIPEICTABICHHS;

OIICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

WCIIOJIB30BaTh CpPENCTBA HWH()OPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJOTHH B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/ad C COOJIOJCHHUEM
TpeOOBaHUI Y)PrOHOMUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, PECYpCOCOEPEKEHHUsI, TPABOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHOW OE30MacCHOCTH;

CO371aBaTh TEKCThl (PU3MUECKOTO COJEpKaHUS B pasIWuyHbIX (opmatax ¢ ydé€Trom
Ha3Ha4YeHMs HHPOPMAITUH U 1[EIIeBOU ayIUTOPUH, BEIOHPAst ONTUMAIBHYIO (POpMY MpencTaBIeCHUS
Y BU3yaJU3aliu.

KoMMmyHHnKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:

OCYIIECTBIISITH OOIIEHHE HA YpoKaX (DU3UKHU U BO BHE-YPOUHOU JESATENbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIlH U CMSTYATh KOH(IUKTHI;



pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

MOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHyaTbHON paboThI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUH ¢ yuy€ToM OOIIMX MHTEPECOB U
BO3MOXKHOCTEM Ka)kJIOr0 Ul€Ha KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHU30BbIBaTh M KOOPIWHUPOBATH
JIEHCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUM, PACIIPEAEIIAT POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLIUI pe3ynbTaT
10 Pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBbIE IIPOEKTHI, OLIEHWBATh HAEHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJIAATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B pPa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe ieiicTBUS
Camoopranu3amnus:

CaMOCTOSITENIFHO OCYIIECTBIISITh IMMO3HABATEIBHYIO AEATENBHOCTH B 00JacTH (U3UKUA U
aCTPOHOMMH, BBISBIIATH IIPOOJIEMBI, CTAaBUTH U (POPMYIMPOBATH COOCTBEHHBIE 3a/1auH;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHUsS] Pacu€THBIX M KAaYECTBEHHBIX 3aJay, IJIaH
BBIIIOJIHEHUS] PAKTUYECKOM paboThl ¢ Y4YETOM HMMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacUpATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHUI;

JienaTb OCO3HAaHHBIN BBIOODP, apryMEHTHPOBaTh €ro, Oparth Ha ceOsl OTBETCTBEHHOCTH 32
pelieHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO SPYAULIMH B 0071acTU (PU3HUKH, TOCTOSTHHO
HOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBII YPOBEHbD.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJVIEKT:

JlaBaThb OLIEHKY HOBBIM CUTYallUsM, BHOCUTb KOPPEKTUBBI B JESITEIBHOCTb, OLICHWBATH
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHn KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
Y MBICJIUTENBHBIX IPOLIECCOB, X PE3YJIbTATOB U OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU JIIsl OLEHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX NP aHAINU3€E PE3YJIbTATOB AEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMasi CBOM HEJIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTHX IIPHU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mporecce oCTHKEHMS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MTPOrpaMMBbI 110 (PU3UKE IS
YPOBHsI cpefHero oO0Iero o0pa3oBaHus y OOyYarOMIMXCS COBEPIICHCTBYETCS dMOIIMOHATBHBIN
UHTEJUIEKT, MPeAINoaraloumi copMIUpOBaHHOCTS:

CaMOCO3HaHUs, BKIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSHUE,
BUJICTh HANpaBJIEHUS PA3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpEeryJINpPOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTh
3a cBOE MOBEJIEHHE, CIIOCOOHOCTh aTallTUPOBATHCS K SMOLIMOHAIBLHBIM U3MEHEHUSIM U MTPOSIBISATH
TMOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEIl MOTHBALlMM, BKJIIOYAIOIIEH CTPEMIIEHHWE K JOCTH)KEHUIO L€ U YCHEXY,
ONTHMH3M, HHULIMATUBHOCTh, YMEHUE ACUCTBOBATH UCXOS U3 CBOUX BO3MOYKHOCTEH;

OMIIATUH, BKIIOYAIOUIEH CHOCOOHOCTh MOHMMATh SMOIMOHAILHOE COCTOSHHE APYIHX,
YUUTBIBATh €I0 IIPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;



COLMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOUICHHUS C JIPYTUMHU
JFOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peliaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenust B 10 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpUMeEpax posib U MeCTO (PU3MKU B (POPMUPOBAHMM COBPEMEHHOU
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUHM COBPEMEHHOM TEXHUKU M TEXHOJIOTHM, B IIPAKTUYECKOU
JEATEIIBHOCTH JIIOJEH;

YYUTHIBATh TPAHULBI TPUMEHEHUS H3YUEHHBIX (PU3MUECKUX MOJEIEH: MaTepualibHas
TOYKa, MHEepLHalbHas cucreMa oTcuéra, abCOJIOTHO TBEPAOE TEO, WICaIbHBIN Ia3, MOAEIH
CTPOEHHMsI Ta30B, KUIKOCTEH M TBEPABIX TEJ, TOYECUHBINA ICKTPUYECKUM 3apsi]l IPU pELICHUU
bu3nyeckux 3anay;

pacrio3HaBaTh (hU3MYECKHE SBICHUS (IIPOLECChI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHHUS BELIECTBA M DJIEKTPOJMHAMHKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE IPSIMOJIMHEWHOE JBMKEHHE, CBOOOJHOE IaJieHue Tell,
JIBIDKEHUE 110 OKPY)KHOCTH, HHEPLIUS, B3aUMOIeHCTBHE Tell, U y3us, OpOyHOBCKOE ABHIKEHHE,
CTPOEHHE JKUIKOCTEW M TBEPIBIX TeJl, K3MEHEHUE 00bEMA TeN MPU HArpeBaHUM (OXJIaKICHUH),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJAEHCAUMs, IUIABIECHUE, KPUCTALUIN3aLUs, KHUIICHHE,
BII&YKHOCTh BO3/yXa, IIOBBIIICHNE JABJICHUS I'a3a [IPU €r0 HarpeBaHUU B 3aKPBITOM COCY/E, CBA3b
MEXJy NapaMeTpaMu COCTOSIHMs ra3za B H30IpoLeccax, JIEKTpU3alUs Tell, B3aUMOJEHUCTBUE
3aps0B;

OIUCBHIBATh MEXAaHUYECKOE JBUKECHUE, MCIOJIb3Ys (PU3UYECKUE BEJIWYMHBI: KOOPIUHATA,
IIyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHUjla, UMILYJIbC Teld, KHHETUYECKas
SHeprus, MOTEHLMAabHas SHEprus, MexaHuyeckas paboTa, MeXaHH4YecKas MOIIHOCTb; IpH
ONMCAHUU MPABUIILHO TPAKTOBATh (PU3NYECKUI CMBICIT HCTIOIb3YEMbIX BEJTMUNH, X 0003HAUEHUS
U €IUHMIIBI, HAXOAUTh (POPMYJIBI, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUMHY C IPYTUMHU
BEJIMYUHAMU;

ONMCHIBATh HW3YYEHHBIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SBICHMS, HCIOJbB3Ys
¢usnueckue BEIMYMHBL: JaBJIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KUHETHYeCcKas DSHEprus
XaO0TUYECKOI0 JABMKEHUS MOJIEKYJ, CpPEAHEKBAApaTUYHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThl, BHYTPEHHSISI AHEprusi, padora rasza, Kod(Qp(UIMEHT IMOJIE3HOro JEHCTBUS TEIJIOBOTIO
JIBUTATENIS; IPU ONHUCAHUM MTPABUIIBHO TPAKTOBATh (DU3UUYECKHI CMBICI UCIOIb3YEMbIX BEIUYHH,
uX O0O0O3HAYEHWs U EIAUHMIIBI, HaXOJIUTh (OPMYJbl, CBS3BIBAIOLIME JAaHHYIO (QU3NYECKYIO
BEJIMYMHY C APYTHUMH BEITUYHHAM;

ONMUCHIBATh M3YYEHHBIC JJIEKTPUYECKHE CBOMCTBA BEIECTBA U DJIEKTPUUYECKHE SBICHUSA
(TIporecchl), UCTONb3Ys (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsil, dJIEKTpUYECKoe IOJIe,
HaIpsOKEHHOCTh  IMOJIS, IOTEHLHAJ, pa3HOCTh NOTEHIHUAIOB; IPU ONHMCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUeHUS M EIUHUIIBL
yKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUMHY C APYTUMHU BEIMUYNHAMU;

aHaATM3UpPOBaTh (PU3MUYECKHE MPOLECChl W SIBICHUS, UCIONB3Ys (DU3MUECKHE 3aKOHBI U
NPUHIMIBL: 3aKOH BcemupHoro tarotenus, I, II u III 3akonsl HproTOHA, 3aKOH coxpaHEeHUs
MEXAHUUYECKOM dHEPIuM, 3aKOH COXPAHEHUS MUMITYJIbCa, IPUHIUI CYNEPIIO3ULINN CHII, TIPUHIIUI
paBHOIIPaBUs MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KHNHETUYECKYIO TEOPUIO CTPOCHHUS
BEILECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEAHEH KHHETHMYECKOW DJHEPIMM TEILIOBOTO JABUKCHUS
MOJIEKYJI C aOCOJIOTHOM TemmepaTypoil, MepBbIi 3aKOH TEPMOIAMHAMHKH, 3aKOH COXPAHEHUs
AIIEKTPUUYECKOTO 3apsa, 3aKoH KysoHa, mpu 3TOM pa3nuyarh cIOBECHYIO (OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BhIpaKeHUE U YCIOBUA (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBHS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pas3InyaTh yCIoBUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

BBINOJIHATh SKCIEPUMEHTHI IO HCCICAOBAHHIO (DU3MUYECKUX SBICHUH U IPOLIECCOB C
UCTONBb30BAaHUEM NPAMBIX M KOCBEHHBIX HW3MEpPEHUH, Mpu 3TOM  (OpPMYIHPOBATH



npobaeMy/3a1ady U THIOTe3y Y4eOHOT 0 3KCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEJIOKEHHOTO
000py10BaHus, IPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOJIBL;

OCYIIECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, INPH 3TOM
BbIOMpPATh ONTHUMAJBHBI CIIOCOO H3MEPEHUs M HCHOJIb30BaTh H3BECTHBIE METOJbl OLICHKH
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BaTh 3aBUCUMOCTH MEXy (PU3NYECKMMHU BEIMYMHAMU C HCII0JIb30BAaHUEM MPSAMBIX
U3MEPEHUH, MPH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATH PE3yIbTAThl IMOJIYYCHHOMH
3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BUJIE TaOIMIL ¥ rpauKOB, eJIaTh BEIBOJIBI IO pe3yJibTaTaM
UCCIIC/IOBAHMS,

cobuoiaTh INpaBuia 0€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAOBAaHUM B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOM UM  IMPOEKTHOW JAEATENIBHOCTH C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U JIAOOPaTOPHOI0 000PYA0BaHUS;

pemiath pacuy€THblE 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbI0, HCIONIb3Ys
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4Ml BIOUPATh (PU3MUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIC IS €€ pEelIeHHS,
IPOBOJUTH PACUYEThl U OLIEHUBATh PEAIbHOCTh IOJIyY€HHOIO 3HaUeHUs (PU3HUECKON BEITUYHHBI;

pemaTh KauyeCTBEHHBIC 3aJayl: BBICTPAMBATH JIOTMYECKH HEMPOTUBOPEUYMBYIO IICTIOUKY
paccyXIeHUI ¢ ONOpPOi Ha 3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SBICHUS;

UCTIOJIB30BAaTh MIPH PEIICHUH y4eOHBIX 33]]a4 COBPEMEHHBIE NH(POPMAIIMOHHBIE TEXHOIOTHU
JUI TIOUCKA, CTPYKTYpUpPOBAaHMs, HMHTEPIPETALUMUd M NpPEACTaBICHUs Yy4eOHOW U HayudHO-
HOMYJISIPHOM HH(DOPMAITUH, TOJTyYEHHON U3 Pa3JINYHBIX HCTOYHUKOB, KDUTUYECKH aHAIU3HPOBAThH
HOoJy4aeMyro HH(opMaIuio;

NPUBOUTH TPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bSCHEHHE IPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIOJIF30BaTh TEOPETUIECKHE 3HAHUS MO (PU3HKE B TOBCETHEBHOM KU3HHU [T 00€CTICUeHUS
0€30MacHOCTH MpH 00pallIeHUH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOMCTBAMM, JIJISI COXPaHEHHS
3JI0POBBSI U COOITIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKPYXKAIOIIEH cpejie;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIeH, IUIAHUPOBATh padoTy
TPYIIIBI, palMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W  IUIAHUPOBATh JICATENILHOCTH B
HECTAaHJAPTHBIX CUTYallMsX, aJleKBaTHO OLEHMBATh BKJAJ KaXXJIOTO M3 YYaCTHHUKOB TPYIIBI B
peleHne paccMaTpuBaeMOi TTPOOIEMBI.

K koniy oOyuenust B 11 kiacce npeaMeTHble pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

JIEeMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTO (PU3MKU B (DOPMUPOBAHHM COBPEMEHHOU
Hay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IPAKTUYECKON
JeSITebHOCTH JII0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHUHBI MUDA;

YYUTHIBATh TPAHHUIBI TIPUMEHEHUS W3YYEHHBIX (HU3UYECKUX MOETCH: TOYCUHBIN
AIIEKTPUUYECKUI 3aps ], JIyd CBETa, TOUCUHbIM HCTOUHUK CBETA, sJIEpHAst MOJIENIb AaTOMa, HyKJIOHHAs
MOJIENTb aTOMHOTO Si/Ipa MPH pelieHnH (GU3NIECKHUX 3a/1a9;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
DIIEKTPOAMHAMUKN W KBAaHTOBOW (DM3MKH: DIIEKTpUYECKas MPOBOAMMOCTD, TEIUIOBOE, CBETOBOE,
XMMHUYECKOe, MarHuTHOE JEWCTBUS TOKa, B3aMMOACWCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAs
WHIYKIMS, JCHCTBHE MAarHUTHOTO IOJIi HA IPOBOJHUK C TOKOM MW JBWKYIIUHCS 3apsi,
3JIEKTPOMAarHUTHbBIE KOJIEOAHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPaKEHHE,
npejoMiieHue, WHTepdepeHus, Iudpaknus W TOJSApU3alUs CBeTa, JUCIEPCUSl CBETa,
dorornekrpudeckuit 3¢ dekt (porodddekt), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOr0
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! 1 HICKYCCTBEHHAs PaIOAKTHBHOCTb;

OIKCHIBATh M3YYECHHBIE CBOMCTBA BEILECTBA (DJICKTPUUYECKHE, MAarHUTHBIC, ONTHYECKHUE,
JEKTPUUECKYIO IPOBOJUMOCTb PA3JIMYHBIX CPENl) U IEKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL: DIEKTPUYECKHM 3apsi, cuja TOKa, DIEKTPUYECKOe
HaIpsDKEHUE, 2JIEKTPUYECKOE CONPOTUBIIEHNE, PA3HOCTh OTEHIMAJIOB, JIEKTPOABHIKYIIAs CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO MoJis, cwia Amnepa, cuia JlopeHia, MHIYKTHBHOCTb



KaTYIIKH, SHEPTHs AJIEKTPHUYECKOTr0 M MArHUTHOTO TOJEW, MEepPHOA W YacToTa KojeOaHWil B
KoJ1e0aTeIbHOM KOHTYpE, 3apsl U CHJia TOKa B MPOLECCe TAPMOHHYECKUX SJIEKTPOMArHUTHBIX
KoyieOaHui, (POKYCHOE pacCTOSIHUE M ONTHYECKas CHJIa JIMH3BI, MPU OMHCAHUU MPABUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJNb3YEMbIX BEIWYMH, MX OOO3HAUCHHUS U EIUHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BETMUUHY C IPYTUMHU BETUUUHAMH,

OMKCHIBATh M3yYCHHBbIE KBAHTOBBIC SBJICHHUS W TPOLECCHI, HCIOJB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMAarHMUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus U
UMIyabC (OTOHA, MEpPHOJ] TMOoJypacmaja, SHEPrus CBSI3U AaTOMHBIX s€p, NPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YEMbIX BEIUYMH, MX OO0O3HAUYEHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOLINE MAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PH3UUECKON BEITMYHHBI;

aHAIM3UPOBATh (U3NYECKUE TMPOILECCHl U SABJICHUS, UCHONB3YS (U3NYECKUE 3aKOHBI U
OpPUHLMIBL 3akoH OMa, 3aKOHBI IIOCIEAO0BAaTENIbHOIO U MAPALIEIBHOIO COEIMHEHUS
MPOBOAHMKOB, 3akoH JDkoyns—JIeHna, 3akoH JJIEKTPOMAarHUTHOM HMHAYKIUMH, 3aKOH
IPSIMOJIMHEMHOTO pacIpOCTPAaHEHUSI CBETA, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHHUE DHIITelHA U1t HoTodPdeKTa, 3aKOH COXPaHEHHs JHEPTUU, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHUsS AIEKTPUYECKOrO 3aps]a, 3aKOH COXPaHEHHUS MaccOBOIO YHCIIa,
noctynatel bopa, 3akoH paguMOaKTHBHOTO pacmajaa, Mpd OSTOM pa3inyaTh CJIOBECHYIO
(GOpMyYIUPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAXKEHUE W YCIOBUA (TpaHHIIbI, 00J1aCcTH)
MPUMEHUMOCTH;

OIpEe/EIIATh HaIlpaBJICHWE BEKTOpPA MHIYKLIUU MArHUTHOTO IOJS MPOBOJAHHMKA C TOKOM,
cunbl Amrnepa u cuiisl JlopeHna;

CTPOUTH U OIIUCHIBATH N300paKeHHE, CO3/1aBaEMOE TUNIOCKUM 3€pKajiOM, TOHKOM JIMH301;

BBITMIOJHATh JKCIEPUMEHTH 1O HUCCIIEOBAHUIO (PU3UYECKUX SIBICHHH W MPOIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHHil: mpu 3ToM  (OpMyIHpoBaTh
npobaeMy/3agady ¥ rMIoTe3y yueOHOro SKCrepuMeHTa, coOupaTh yCTaHOBKY U3 IPEASIOKEHHOTO
000py0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYILECTBIIATh MpPSIMBbIE W KOCBEHHBbIE H3MEPEHUs (QHU3UUYECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMANIbHBII CHOCO0 M3MEPEHUs M MCIONb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEIMUYUH C UCIOJIB30BaHUEM MPSIMBIX U3MEPEHU:
IOpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBaTh PE3yNbTaThl MOJYYEHHOH 3aBHCUMOCTH
¢u3nyecKkux BEIWYMH B BHAE TaOMUI M TrpaQuKOB, JeiaThb BBIBOABI IO pe3yJbTaTam
WCCIIEIOBAHMSI,

coOnroaarh mnpaBuia 0O€30HacHOrO TpyAa IMPH MPOBEACHUM HCCIEJIO0BAaHUNH B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTENIbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHNUS;

pematb pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuecKkol MOJENbI0, HCIOJIb3Ys
¢buznyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33/1a4d BHIOMPATh (PU3NYECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyU€HHOTO 3HAaUeHUS (PU3NUECKON BEIHUNHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMYECKH HEIPOTUBOPEUYMBYIO LIETIOYKY
PacCyXXJIEHUI ¢ OTOPOI HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHUS,

UCIIOJIb30BaTh MPU pEeIIeHUH y4eOHBIX 33/1a4 COBPEMEHHbIE MH(POPMAaLMOHHBIE TEXHOJIOTUU
JUIsL TIOUCKAa, CTPYKTYpUPOBaHHUsS, HWHTEPIPETAllMd U TPEJCTaBICHUS Yy4eOHOM M HaydHO-
HOMYJSIPHOM HH(POPMAITUH, TOJTyYEHHON U3 Pa3JINYHbIX HCTOYHUKOB, KpUTUYECKU aHAIU3UPOBATh
MOJIy4aeMyto HHPOPMAIHIO;

OOBSICHATH MPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBUS UX 0€30MacHOr0 UCMHOIb30BaHUS B TIOBCETHEBHOM KU3HU;

NPUBOUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCIIO0JIb30BATh TEOPETUUECKUE 3HAHUS MO (PU3UKE B TOBCEAHEBHOM )KU3HU JUIs 00€CTICUeHUS
0e30MacHOCTH U OOpallleHUH ¢ MPUOOpPaMH U TEXHUYECKUMHU YCTPONCTBAMHU, IJI COXPaHEHUs
3JI0POBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpPYXKAIOIEeH cpejie;

paboTaTh B IpyIIE C BHITOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, IUIAaHUPOBATh PpaboTy
TPYNIbI, palMOHAIBHO paclpeneiiaTh OOS3aHHOCTH M IJIAHUPOBATh JACATEIbHOCTh B
HECTaHJIAPTHBIX CUTYalUsIX, a/IeKBaTHO OLICHMBATh BKJIAJ] KaXKIOTO M3 YYACTHUKOB TPYIIIbI B

peleHne paccMaTpuBaeMoil MPOOJIEMBI.



TEMATHYECKOE IIJTAHUPOBAHUE

10 KVIACC
Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KommmuectBo wacos DnexTpoHHbIe (IUPPOBEIE)
n/m o0pa3oBaTeNbHBIE PECYPCHI
Bcero | Kontponbnsie | [IpakTuueckue
paboThl paboThI

Pazgen 1. PU3UKA U METO/JIbI HAYYHOI'O IO3HAHUSA

1.1 ®du3nKa ¥ METOIbl HAYYHOTO TTO3HAHUS 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

Wroro no pazneny 2

Paznea 2. MEXAHUKA

2.1 | Kunemaruka 5 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

2.2 | lunamuka 7 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72

2.3 | 3aKOHBI COXpAaHEHHS B MEXaHUKE 6 1 1 bubnnorexa [JOK
https://m.edsoo.ru/7f41bf72

Hroro no pazneny 18

Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUMHAMHUKA

3.1 | OCHOBBI MONIEKYISIPHO-KHHETUIECKOH TEOPHH 9 1 bubnnoreka [JOK
https://m.edsoo.ru/7f41bf72

3.2 | OCHOBBI TEPMOJTUHAMUKHA 10 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41bf72

3.3 | ArperaTHble cocTosiHUS BenecTBa. DazoBble MEPEXO0/Ibl 5 bu6nuorexa [IOK
https://m.edsoo.ru/7f41bf72

Hroro no paszneny 24

Pazaea 4. JIEKTPOANHAMMKA

4.1 | DnexkTpocTaTHKa 10 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41bf72

4.2 | IlocTrostHHBIN AeKTprUecKuil TOK. TOKH B pa3InYHbIX 12 1 bubnuoreka [IOK

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

Hroro no pasneny 22

PesepBHOE Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 68 3 3

11 KJIACC
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HanmenoBanue pa3zneinoB U TeM IPOrpaMMBbl

KonnuectBOo yacoB

DnexTpoHHbIE (IUPPOBEIE)

n/m o0pazoBaTeNbHbBIE PECYPCHI
Bcero | Konrponbnbsie | [IpakTtuueckue
paboThl paboThI
Pa3nea 1. JIEKTPOJANHAMUKA
1.1 | MaraurtHoe nojue. DIeKTpOMarHUTHAsE UHYKIIHS 11 1 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41c97c
Wroro no pasueny 11
Pa3nea 2. KOJIEBAHUSA U1 BOJIHBI
2.1 | MexaHH4YeCKHE U AJIEKTPOMArHUTHBIE KOJIEOaAHMSI 9 1 bubnnorexa [JOK
https://m.edsoo.ru/7f41c97c
2.2 | MexaHMUYECKHUE U AJIEKTPOMArHUTHBIE BOJIHEI ) 1 bubnnorexa [HOK
https://m.edsoo.ru/7f41c97c
2.3 | Onruka 10 3 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Paznea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OCHOBBI CIEUATIBHOW TEOPUU OTHOCUTEIIBHOCTH 4 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no paszneny 4

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 | DeMEHTHI KBAaHTOBOW OITHKU 6 bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

4.2 | Crpoenue atoma 4 bubnnoreka [JOK
https://m.edsoo.ru/7f41c97c

4.3 | AToMHOE sIpO 5 bubnuotexa [JOK
https://m.edsoo.ru/7f41c97c

Wtoro no pazneny 15

Pa3nen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

5.1 | DrneMeHTHl aCTPOHOMUU U aCTPOPHUZUKHI 7 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41c97c

Uroro no pazneny 7

Pa3znen 6. OGOBIIAIOUIEE IOBTOPEHUE

6.1 | Oboburaroiiee MOBTOPEHNE 4 bubnuorexa [IOK

https://m.edsoo.ru/7f41c97c
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Wroro no pazgeny

PesepBHOE Bpems

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Nen/n Tema ypoxka KomunuecTtBo vacoB [Hata DneKTpoHHbIe HU(POBBIE
Bcero KoHTtposbHbIE IIpakTrueckue H3yHCHUA 00pa30BaTEIEHEIC PECYPCh
paboThI paboThI
1 ®usuka — Hayka o npupone. Hayunsie 1 bubmumoreka [IOK
METO/IbI TIO3HAHHUS OKPYKAIOIIET0 MUPa https://m.edsoo.ru/ff0c32e2
2 Poinb 1 MecTo ¢pu3uku B OopMHUPOBAHUHT 1 bubmumorexa [IOK
COBPEMEHHOW HAYyYHOUH KapTHHBI MHpPa, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKON JIEATEILHOCTH JIFOJIeH
3 MexaHn4ecKOe NBUKECHUE. 1 bu6mmoreka [IOK
OTHOCHTEIBHOCTh MEXaHUYECKOTO https://m.edsoo.ru/ff0c3508
nsxeHus. [lepemerenue, ckopocTs,
YCKOpEHHE
4 PaBHOMEpHOE IPSIMOJIIMHEWHOE JBUYKEHUE 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0c3620
5} PaBHOYCKOpEHHOE NPAMOJIIMHENHOE 1 bubnuorexa [JOK
JIBUKCHHE https://m.edsoo.ru/ff0c372e
6 CBoOopaHoe majieHue. Y CKopeHue 1 bubnuoteka [JOK
CBOOOHOTO MaJeHUs https://m.edsoo.ru/ff0c39cc
7 KpuBonuHelinoe nBuxeHue. /[BrxeHne 1 bubnnorexka [JOK
MaTepHaIbHONW TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
8 [Ipunuun otHocuTenbHOCTH ["anumes. 1 bubnnorexka [JOK
WueprmaneHble cucteMbl otcueTa. [1epBbrit https://m.edsoo.ru/ffOc3be8
3akoH HproTOHa
9 Macca tena. Cuia. [IpuHnun 1 bubmuorexa [IOK
cyrneprno3uiuu cui. Bropoit 3akox https://m.edsoo.ru/ffO0c3be8
HproTona 11 MaTepuabHOM TOYKU
10 | Tperwuii 3axoH HeroTOHA /ISt 1 bubnnorexka [JOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
11 | 3akoH BcemupHoro Tsarorenus. Cuna 1 bubmuorexa [IOK
TsokecTH. [lepBast kocMuyuecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 | Cuna ynpyroctu. 3akoHn I'yka. Bec Tena 1 bub6nuorexa [IOK

https://m.edsoo.ru/ff0c3el8
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13

Cuna tpenus. Koapduuuent tpenuns. Cuna
COIPOTHUBIICHHS IPY JIBIDKCHHUU TEJIa B
KHJIKOCTH WJIU Taze

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3f76

14 | TloctynaTenpbHOE U BpaliaTeIbHOE bubmuorexa [JOK
JBIKCHUE a0COIIOTHO TBEPOTO Tea. https://m.edsoo.ru/ffOc41a6
MowmenT cuibl. [1nedo cunsl. YcnoBus
paBHOBECHSI TBEPIOIO Tea

15 | Umnynbsc MaTepuanbHON TOYKH, CUCTEMBI bubmumoreka [IOK
MaTepHaIbHBIX TOUEK. IMITYJIbC CHIIBL. https://m.edsoo.ru/ff0c43d6
3aKoH COXpaHEeHHUsI UMITylbca. PeakTuBHOE
JIBYDKCHUE

16 | PabGora u MontHOCTh crutbl. KuHeTnueckas bubnuorexa [JOK
SHEPrus MaTepuanbHOU Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MECHCHUN KHHETUYECCKOW dYHEPTUU

17 | IlorenumanbHas sHeprus. [loTeHIranbpHas bu6mmoreka [IOK
SHEPrusl yrnpyro aeGpopMupoBaHHON https://m.edsoo.ru/ff0c461a
npyxuHsl. [loTeHIIMaIbHAS SJHEPTUS Tea
BOJIM3U OBEPXHOCTH 3eMIIU

18 | IloreHnMaIbHbBIE U HEMTOTEHIIUAILHEIE bu6mmoreka [JOK
cuiibl. CBsi3b pabOTHI HEMTOTECHIIMATBLHBIX https://m.edsoo.ru/ff0c478c
CHJI C U3MEHEHHEM MEXaHU4eCKOH SHepruu
CHCTEMBI TeJl. 3aKOH COXPaHEHHS
MEXaHUYECKOH dHepTrun

19 | JIabopatopHas padora «MccnenoBanue
CBSI3U pabOThI CHJIBI C U3MEHEHUEM
MEXaHUYECKOH YHEPTHHU Tella Ha TIpuMepe
PaCTSKEHUS PE3UHOBOTO KIYTa)

20 | KoHTponbHas paboTa 1mo Teme bubmmoreka [IOK
«Kunemaruka. /[lunamuka. 3akoHBI https://m.edsoo.ru/ffOc4b74
COXpaHEHHS B MEXaHHUKE»

21 | OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO- bubmuorexa [IOK

KUHETUYECKON Teopuu. bpoyHOBCKOE
nswkenue. Anddysus

https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep IBHKEHUS U B3AUMOACHCTBUSA
YacTuIl BeniecTBa. MoJiesin CTPOCHHUS Ta30B,
YKUJIKOCTEN U TBEPJBIX TEll

23 | Macca monekyi. KonuuecTBo BerecTsa.
[TocTostnuast ABoraapo
24 | TerutoBoe paBHOBecHe. Temmneparypa u eé
u3Mepenue. [Ilkana remnepatyp Llenbcus
25 | Uneanbubliii ra3 B MKT. OcHOBHOE bubmuorexa [JOK
ypaBuenre MKT https://m.edsoo.ru/ffOc4fde
26 | AGcomroTHas TemIiepaTypa Kak Mepa bubmmoreka [JOK
CpeIHeH KHHETHYECKON SHEPTUH JBHUKCHHS https://m.edsoo.ru/ffOc511e
MOJIEKYJI. Y paBHeHHEe MeHieneeBa-
Knaneiipona
27 | 3akoHn JlaapToHa. ["a30BbIC 3aKOHBI
28 | JIaboparopnas pabota «lccnenoBanue
3aBHCUMOCTH MEX/y IapaMeTpaMu
COCTOSIHUS Pa3PEIKEHHOTO ra3a
29 | MBomporecchl B UAeaIbHOM ra3e U UX bubnnorexa [JOK
rpaduuecKoe NpeCTaBICHUe https://m.edsoo.ru/ff0c570e
30 | BHyTpeHHSIsSI SHEPTUS TEPMOAMHAMHYISCKON bubnuoteka [JOK
CUCTEMBI U CIIOCOOBI €€ U3MEHEHUSI. https://m.edsoo.ru/ff0c5952
KonuuecTBo TemnoTs! u padora.
BHyTpeHHss sHeprus 0lH0OaTOMHOTO
WICaTHHOTO ra3a
31 | Buasl Teruionepenayn bubnnoreka [JOK
https://m.edsoo.ru/ff0c5c36
32 | YnenbHas TEIUIOEMKOCTH BEIIECTRA. bubmmoreka [JOK
KonngecTBo TEIIIOTHI IPH TEILIONEpeiaye. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN MpoIecc
33 | IlepBblii 3aKOH TEPMOAMHAMUKH U €TI0 bubnuoreka [IOK
NPUMEHEHHE K H301poIieccam https://m.edsoo.ru/ff0c5efc
34 | HeoOpaTuMOCTb MPOLIECCOB B MPHPO/IE. bubnuoreka [IOK
BTopoii 3aK0H TepMOTMHAMHUKH https://m.edso0.ru/ff0c6230
35 | [punmun neiicteus u KIIJ{ TeroBoit bu6mmoreka [JOK

MalllMHbI

https://m.edsoo.ru/ff0c600a
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36 | Huxn Kapuo u ero KIT/{
37 | DKoornYecKue mpooIeMbl
TETJIOIHEPTETUKH
38 | O6obmarommii ypok «MosexyspHast bubnmoreka [JOK
¢busnka. OCHOBBI TEPMOHHAMUKI) https://m.edsoo.ru/ff0c6938
39 | KoHntponbHas pabora 1o Teme bubnmoreka [JOK
«MonekynspHas ¢pusuka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 | [TapooGpa3oBaHuEe U KOHIEHCAIIHS. bu6mmoreka [IOK
Vcniapenue u KumeHue https://m.edsoo0.ru/ff0c63b6
41 | AGcoroTHAsI 1 OTHOCUTEIIbHAS BIAXKHOCTh bubmuorexa [JOK
Bo3/1yxa. HachllieHHbIH map https://m.edsoo.ru/ff0c64d8
42 | Teépnoe teno. Kpucramnyeckue u bubnnoreka [JOK
amop(HbIe Tesia. AHH30TPOIIUS CBOMCTB https://m.edsoo.ru/ff0c65f0
KpUCTAIOB. JKUIKHE KPUCTAILIBL.
CoBpeMeHHbIE MaTepHalIbl
43 | [InaBneHue u KpucTauM3anus. Y AeinbHas bu6mmoreka [IOK
TeruioTa riasieHus. Cyonumanus https://m.edsoo0.ru/ff0c6708
44 | YpaBHeHHUE TEIIOBOro OaaHca bubnmnoreka [JOK
https://m.edsoo.ru/ff0c6820
45 | DnexTpu3anus Tei. IINEKTPUIESCKUN 3aps/l. bubnuoteka [JOK
JlBa BHJIa DIIEKTPUUCCKUX 3apsIOB https://m.edsoo.ru/ffOc6bcc
46 | IIpoBOIHUKH, TUJICKTPUKH U bubnuotexa [JOK
MOJTYTIPOBOTHUKH. 3aKOH COXPaHEHHS https://m.edsoo.ru/ffOc6bcc
AIIEKTPHUYECKOTO 3apsizia
47 | B3aumoneiictBue 3apsoB. 3akoH Kymnona. bubnuoreka [IOK
ToueuHblil 37€KTpUYECKUI 3apsi https://m.edsoo.ru/ff0c6ce4
48 | HanpsK€HHOCTB AJIEKTPUYECKOTO TOJISL. bubmuorexa [IOK
[TpuHIHMIT CYTIEPITIO3UIINH ANEKTPUIESCKUX https://m.edsoo.ru/ff0c6df2
nosiel. JInHuM HanpsHKEHHOCTH
49 | PaboTa cHJI 3JIEKTPOCTATHIECKOTO TIOJIS. bubnuorexa [JOK
IMorennman. PazHocTh MOTEHIINATIOB https://m.edsoo.ru/ffOc6f00
50 | [IpoBOTHUKY U TUIJICKTPUKH B bubmuotexa [JOK

QJICKTPOCTATUYCCKOM IT0JIC.
HI/ISHeKTpI/I‘—IeCKaﬂ IMPOHUIACMOCTD

https://m.edsoo.ru/ff0c7018
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o1

OnexTpoémkocTs. Konnencarop

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DNeKTPOEMKOCTh TNIOCKOTO KOHICHCATOPA.
DHeprust 3apsHKCHHOT0 KOHJICHCATOpa

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

53

JlabGopaTopHas pabota "M3mepeHue
AIEKTPOEMKOCTH KOHAEeHcaTopa'

54

[IpunIUN NEHCTBUSA U IPUMEHEHUE
KOH/JIEHCAaTOPOB, KOIMIMPOBATHLHOTO
ammapara, CTpyHHOT0 IpUHTEpa.
DneKTpocTaTUYeCKas 3aluTa. 3a3eMIIeHne
AIIEKTPONIPUOOPOB

55

DNEeKTPUUECKUN TOK, YCIOBUS €r0
cymectBoBaHud. [locTosHHbIN TOK. Cuita
toka. Hanpsixenue. ConporuieHue. 3aKoH
Owma j1s1 yyacTka Henu

56

[MocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COCIMHEHHE TIPOBOTHUKOB.
JlaboparopHas pabora «/3yueHue
CMEIIAHHOTO COCTMHEHHSI PE3CTOPOBY

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc74f0

S7

PaboTa 1 MOITHOCTB IEKTPHUUECKOrO TOKA.
3akoH /[xoynsa-JleHna

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

58

3axon OMa 11 NTOJIHOM (3aMKHYTO)
anekTpuueckoit nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«M3mepenne DJIC ncToyHMKA TOKA U €T0
BHYTPEHHETO CONMPOTHBIICHUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DNEeKTpOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COMTPOTUBIICHHS
METaJUIOB OT TEMIEPATYPHI.
CBepXIpOBOANMOCTh

60

DneKkTpryecKuil TOK B Bakyyme. CBOMCTBA
JJIEKTPOHHBIX IIyYKOB

61

[TonynipoBOIHHMKH, X COOCTBEHHAS U
MpuMecHas poBoAUMOCTh. CBoiicTBa Pp—

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c7126
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n-nepexofa. IlomynpoBoaHUKOBEIE
IPUOOPHI

62 | DnexkTpuYecKuii TOK B pacTBOpax U 1 bubnmoreka [JOK
pacIiiaBax 3JCKTPOJIUTOB. https://m.edsoo.ru/ff0c82ba
DNeKTpoIUTHYECKAs JUCCOIMALIHS.

DJIEKTPOJIN3

63 | DIEKTPUYECKUN TOK B rasax. 1 bubmuorexa [JOK
CaMOCTOSTEIbHBINA U HECAMOCTOSATEIbHBIIN https://m.edsoo.ru/ffOc84ae
paszpsa. Mounnus. [1nazma

64 | DnexTpudeckue MPUOOPHI U YCTPOICTBA U 1 bubnuorexa [JOK
UX MpakTHdeckoe nmpuMeHenue. I1paBuia https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€3011aCHOCTU

65 | O6o0mmaromuii ypok «IJIeKTPOIUHAMUKA 1 bu6mmoreka [IOK

https://m.edsoo.ru/ff0c88be

66 | KonTpoawsHas paboTa 1o Teme 1 bubnnoreka [JOK
«3nekrpocratrka. [locTOsHHBIIM https://m.edsoo.ru/ff0c8a8a
AJIEKTPUUYECKUI TOK. TOKH B Pa3IMYHBIX
cpenax»

67 | PesepBHblii ypok. KonTponbHast pabota no 1 bubnuoreka [IOK
Teme "DIeKTpoaMHAMHKA" https://m.edsoo.ru/ff0c8c56

68 | PesepBHblii ypok. O6o0maromuii ypok no 1 bubnuoreka [IOK
temam 10 ki1acca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME
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11kaace

Nen/n Tema ypoxka KonunuecTBo uacoB Hata DneKTpoHHbIe HU(POBBIE
Bcero KoHTtposbHbIE [IpakTrueckue H3yHCHUA 00pa30BaTEIEHEIC PECYPCh
paboThI paboThl

1 IlocTossHHBIC MAarHUTEL U UX 1 bubmnoreka IIOK
B3auMoOeicTBrE. MarHuTHOE moJe. https://m.edsoo.ru/ff0c9778
Bexktop MaruutHOM MHAYKUMH. JIMHUM
MarHMTHON MH]TYKITUU

2 MarauTtHoe 1nosje NpoBOJHUKA C TOKOM. 1 bubnmnorexka HOK
OmneiT Opcrena. BzaumopeiicTeue https://m.edsoo.ru/ffOc98fe
MIPOBOJIHUKOB C TOKOM

3 JlaboparopHas padota «/3yuenue 1 1 bubnmnoreka HOK
MarHUTHOTO TIOJIsI KATYIIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe

4 JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK 1 1 but6mmoreka [IOK
¢ TokoM. Cuna Amnepa. JlaboparopHas https://m.edsoo.ru/ff0c9ac0
pabora «lccnenoBanue neMcTBUs
MIOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM»

5 JleicTBMe MarHUTHOTO IOJISI Ha 1 but6mmoreka [IOK
JBIDKYIYIOCS 3apsDKEHHYI0 yactuly. Cuiia https://m.edsoo.ru/ff0c9df4
Jlopenma. Pabora cunsl JlopeHna

6 DnekTpoMarHuTHas uHAyKus. [ToTok 1
BEKTOpa MarHuTHOM uHAyKIuu. 3/C
MHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykiuu Oapanes

7 JIaGopartophas pabota «MccnenoBanue 1 1 bubmuorexa [IOK
SIBJICHUS! 2JIEKTPOMArHUTHON MHIYKIIHID) https://m.edsoo.ru/ff0cal50

8 NHayKTUBHOCTE. SIBIEHNE CAaMOMHYKLIUN. 1 bubmuoteka [IOK
DJIC caMOMHAYKIMU. DHEPTUs MATHUTHOTO https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
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https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

ITOJIA KaTyHIKU C TOKOM.
9HeKTp0MaFHI/ITHOG I10JIE

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEINb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTUll,
VHJYKIMOHHAs I1IeYb

10

O6o6maromuii ypok «MarauTHoe modie.
DJIeKTPOMArHUTHAS WHYKITUSI»

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcab82

11

Kontponbnas padota nmo teme «Maruutnoe
1oJsie. DJIIEKTPOMAarHUTHasE MHIYKIUS

bubmnoreka IIOK
https://m.edsoo.ru/ffOcad58

12

CB000O1HBIE MEXAHUYECKHE KOJICOaAHMUS.
I"apmonnueckue koneOaHus. Y paBHEHHE
rapMoHuuYeckux konebanuii. [Ipespaienue
SHEPrUH

bubmnoreka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHas pabdora «MccnenoBanue
3aBUCHMOCTH MEPUO/Ia MAIIBIX KOJICOaHU
rpys3a Ha HUTHU OT OAJIMHBI HUTU U MAaCChbl
rpy3a»

14

KonebarenbHblit KoHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJeOaH!s B
U7eaIbHOM KOJIe0aTeIbHOM KOHTYpE.
AHanorus Mexx1y MEXaHU4eCKUMHU U
AJIEKTPOMAarHUTHBIMH KOJI€0aHUSIMU

bu6anoreka LIOK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPTUH B UJICAILHOM KOJIe0aTeTbHOM
KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpeacraBnenue o 3aTyxaromux
KoseOaHusX. BeIHyKIeHHBIS
MeXaHHYecKHue Koyebanus. Pe3oHanc.
BreinyKeHHBIE 3TIEKTPOMAarHUTHBIS
KoJIeOaHus

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennslit Tok. CUHYCOUJAIBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOI0

bubanoreka LJOK
https://m.edsoo.ru/ffOcbd34
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TOKa. AMIUIUTYJHOE U AEHCTBYIOLIEE
3HA4YEeHUE CUJIbl TOKA U HAIPSKEHUSI

18 | Tpancdopmarop. IIpousBoacTso, nepenaua
U 1OTpeOIeHHE HIICKTPHUUCCKON SHEPTUU
19 | YcrpoitcTBO M MpaKTHYECKOE MPUMEHEHHE bubnuotexa [JOK
AJIEKTPUUYECKOTO 3BOHKA, FEHEepaTopa https://m.edsoo.ru/ffOcc324
NePEeMEHHOT0 TOKA, JINHUH 3JIeKTpoIepeiad
20 | DKxosmoru4ecKre puCcKU MpH MPOU3BOICTBE
anexTposHepruu. Kynbprypa
MCTIOJIB30BAHUS JJIEKTPOIHEPTUH B
MIOBCETHEBHOM KHU3HU
21 | MexaHWYECKHE BOJIHBI, YCIOBUS bubmnoreka IIOK
pacnpoctpanenus. [lepuon. CkopocTts https://m.edsoo.ru/ffOcca54
pacrpocTpaHeHHsI U JJTMHA BOJIHBL.
[Tonepeunble ¥ NPOOTBHBIEC BOJIHEBI
22 | 3Byk. CropocTh 3ByKa. [ pOMKOCTB 3ByKa. bu6mmoreka LIOK
Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
23 | DIeKTpOMAarHUTHBIC BOJIHBI, UX CBOMCTBA U bubmuoreka [IOK
ckopocTs. [1Ikaa 371eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 | [IpuHIHMIIBI PAJUOCBS3U U TCICBHICHUS.
PazButue cpencts cBsi3u. Paguonokarus
25 | KonTponbHas pabota «Konebanus u bubmuoreka [JOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
26 | IIpsmonuHelHOE pacpoCTpaHeHHE CBETa B bu6muoreka [JOK
OJHOPOTHOM cpefe. TouedHbIi HCTOYHUK https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
27 | OtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS bubmuoreka [JOK
csera. [locTpoeHne nzo0paxeHuii B https://m.edsoo.ru/ffOcd4e0
TUTOCKOM 3€pKaJie
28 | Ilpenomnenue ceta. [loaHoe BHyTpeHHEee bubmuorexa [IOK
otpaxenue. [IpenebHbIN Yo MOJHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKECHHSI
29 | JlaboparopHas pabota «3mepenue bu6mmoreka [JOK

TIOKa3aTeJIsd MPEJIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ffOcd67a
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30 | Jlunzsl. [locTpoenne n3o0paxeHwuii B bubnmoreka [JOK
nun3e. DopMyIia TOHKOM JTHH3HI. https://m.edsoo.ru/ffOcddle
YBennueHue JIMH3bI

31 | JIabopatopHas pabota «lccnenoBanue
CBOWCTB M300paXCHUN B IMH3AX)»

32 | ducnepcus cBera. CoKHBINA COCTaB
oenoro ceera. L{er. JlabopaTopHas pabota
«HabmoneHne nucnepcun CBeTay

33 | UnTepdepenmus cera. dudpakuus cBeta. bubnuotexa [JOK
JudpakunonHas perérka https://m.edsoo.ru/ff0ced22

34 | IlonepeyHOCTh CBETOBBIX BOJIH. bubnmnoreka HOK
[Monsipu3anus cBera https://m.edsoo.ru/ff0cf02e

35 | Ontuyeckue npubOpsl U YCTPOUCTBA U
YCIIOBHSI UX 0€30MacCHOT0 IPUMEHEHUS

36 | ['paHUIBI TPIMEHMMOCTH KJIACCUYECKOM bubmmoreka LIOK
MexaHHKHU. [locTynarel crienuanbHO https://m.edsoo.ru/ff0cf862
TEOPHUU OTHOCHTEIILHOCTH

37 | OTHOCHTENBHOCTH OJTHOBPEMEHHOCTH. bubnmnorexka HOK
3ameIeHre BpEMEHH M COKpaIlleHue https://m.edsoo.ru/ffOcfa42
JUTUHBI

38 | DHeprus U UMITYJIbC PEISITUBUCTCKOM bu6muoreka [JOK
yacTHibl. CBSI3b MACCHI C SHEPrHEH https://m.edsoo.ru/ff0cfc68
UMIYJIbCOM. DHEPTHsl TOKOsI

39 | KonrponbHas pabota «Ontrka. OCHOBBI bu6muoreka [JOK
CIICIUATIbHON TEOPUU OTHOCUTEILHOCTI) https://m.edsoo.ru/ff0cf6f0

40 | ®oronsl. Dopmyna [Inanka. DHeprus u bu6muoreka [JOK
uMIyibC HoToHa https://m.edsoo.ru/ffOcfel6

41 | OTkpeiTHE U HccnenoBanue GpoTodpdexra. bubmuoreka [IOK
Omnsitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4

42 | 3akonsl poTtodddexTa. YpaBHEHHE bubmuoreka [IOK
Oitamreiina 1 Goroaddekra. «Kpachas https://m.edsoo.ru/ff0d015e
rpanuna» Gorordpdexra

43 | JlaBnenue cBera. OnbwiTel [1. H. JIeGenena. bubnuotexa [JOK

XUMHYECKOE NENCTBUE CBETA

https://m.edsoo.ru/ff0d04a6
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https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

44

TexHudeckue ycTpoucTBa U IMPAKTUYECKOE
npuMeHeHue: PoTolrieMeHT, (poToaaTIuK,
CoJIHEYHasl ObaTapesi, CBETOIUO]]

45 | Pemrenune 3aga4d no reMe «DJIEMEHTHI but6mmoreka [IOK
KBAHTOBOH OITHKI» https://m.edsoo.ru/ff0d0302

46 | Mopenb aroma TomcoHa. OIBITHI bubnuorexa [{OK
Pesepdopaa o paccessHUIO 0-4aCTHII. https://m.edsoo.ru/ff0d091a
IInanerapHas Mozens aroma

47 | IToctynatel bopa bubnuotexa [JOK

https://m.edsoo.ru/ff0dOafa

48 | M3nydyenue u nornomieHue GOTOHOB Ipu bubnmnoreka HOK
nepexo/ie aToMa ¢ OJHOTO YPOBHS SHEPTUU https://m.edsoo.ru/ff0dOafa
Ha Jpyrou. Buael ciektpos

49 | BoaHoBBIC CBOMCTBA YacTHIl. BoJHEI /e bu6mmoteka IIOK
Bpotinst. KopryckynsipHO-BOJTHOBOM https://m.edsoo.ru/ff0d0Oca8
nyanu3M. CIIOHTaHHOE W BEIHYXJICHHOE
W3ITyYCHUE

50 | OtkpeiTHE pagrOaKTUBHOCTH. OTIBITHI bubmuoreka [IOK
Pesepdopna o onpenenenuto cocraBa https://m.edsoo.ru/ff0d0fd2
PaJIMOAKTUBHOTO U3TyICHUS

51 | CgoiictBa anba-, 6eTa-, raMma-
W3ITydeHus. Biusiare painoakTHBHOCTH Ha
KUBBIE OPTaHU3MBI

52 | OTkpeITHE IPOTOHA U HEWTpOoHA. V30TOMBI. bubmuoreka [JOK
Anbda-pacnan. DNeKTpOHHBIN U https://m.edsoo.ru/ff0d1162
MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3ITy4eHUe

53 | DHeprus cBsi3u HYKJIOHOB B sifipe. SlnepHbie bubmmnoreka [JOK
peakmmu. Saepuslii peaktop. [Ipobiemsl, https://m.edsoo.ru/ff0d1356
MEPCTIEKTUBBI, IKOJIOTUYECKUE ACTIEKTHI
SIIEPHOM SHEPTETUKH

54 | DnemeHTapHble YacTUIIbl. OTKPHITHE bubmuorexa [IOK

MO3UTPOHA. MeTO 16l HAOTIOICHUS U
pPErucTpanyy dJIEMEHTAPHBIX YaCTHLI.
Kpyrubiit cton «®yHnaMeHTanbHbIe

https://m.edsoo.ru/ff0d0e38



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

B3anMoieiicTBus. EquHCcTBO (hrsmaeckoi
KapTHUHBI MUPay

55

Bun 3Bé3aaoro Heba. Co3pe3ausi, spKue
3BE3/Ibl, TUIAHETHI, UX BUJIMMOE IBUKECHHE.
Conneunas cucrema

56

Comnnaue. CoyHeuHast aKTUBHOCTD.
Hctounuk sueprun CosiHila v 3BE3]1

S7

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHKU.
3BE3 /b1 INIABHOM MOCIIEI0BATEIIBHOCTH.
BuyTtpennee ctpoeHue 3BE3 .
CoBpeMeHHBIE IPEACTABIIEHUS O
MIPOUCXOXACHNUHU U 3BoJtolnu CosHua u
3BE3]

58

Muneunsiii [1yte — Hama I'anakTuka.
ITonoxxenne n nBuxenne CosHLa B
lNanmakTuke. ['anmaktuku. YEpHbIE NBIPHI B
sJlpax raJlakTUK

59

Bcenennas. Pa3oeranue ranaktuk. Teopust
bonboro B3peiBa. PenukToBOE N3IyYEHHE.
MeraraiakTuka

60

HepemeHHHe HpO6J’ICMH ACTPOHOMHUU

61

KontponbHas padoTa «2J1€eMEHTHI
ACTPOHOMUU U acTPOPHUIUKI»

62

O6o06matonuii ypok. Ponb gpusuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cdepax NesaTeIbHOCTH YeTI0BeKa

63

O6o06maromuit ypok. Poib u mecro ¢puszuku
1 aCTPOHOMHUH B COBPEMEHHOM Hay4YHOUN
KapTUHE MHpa

64

O6o06maromuit ypok. Poib ¢pusnyeckoit
TeopuH B (HOPMUPOBAHUM MTPEICTABICHUNA O
(bu3nyeckoil KapTuHe MUpa

65

O6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUpPa B 00111EM psTy




COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIpeJICTaBICHUI O PUPOE

66 | PesepBHbIi ypok. MarHuTHOE MOJIE. 1
DJeKTpPOMAarHuTHAs! MHIYKIUS
67 | PesepBHblii ypok. Ontuka. OCHOBBI 1
CIeMAIBHOM TEOPHH OTHOCUTEIIEHOCTH
68 | PesepBHublii ypok. KBanToBas dusuka. 1 bubnuorexa [JOK
DJeMeHTHl aCTPOHOMHUU M ACTPOPHUIUKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
HPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» ®usuka, 10 xknace/ Msakumes ['.51., byxosues b.b., Corckuii H.H. mox penakuueit
[TapdentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

» dusuka, 11 knace/ Msxumes I'.JI., byxosues b.b., Yapyrun B.M. nox penakiueit
[TapdentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»
METOAUYECKHUE MATEPUAJIBI IJI51 YYUTEJIA

1. TI'.A.Msxumes, b.b.byxosnes, H.H.Corckuii / [lox pen. H. A.IlapdentseBoii, Puzuka. 10
kJacc. ba3oBblil ypoBeHb (KOMILIEKT C 3JIEKTPOHHBIM MpHiiokeHueM). — M.: [Ipocsemienue,
2020.

2. T .S.Msxumes, b.b.byxoBues, H.H.Corckuii / [Ton pen. H.A.IlappentreBoit, duznka. 11
kJacc. ba3oBblil ypoBeHb (KOMILIEKT C 3JIEKTPOHHBIM IpuiioxkeHueM). — M.: IIpocselenue,
2020.

3. Junmaktudeckue marepuanbl @usnka 11 kmace / A.E.Mapon, E.A.Mapon. — M.: 3garenscTBO
«/Ipodar, 2018.

4. TemarudecKue KOHTPOJIBHBIC U CAMOCTOSITeNIbHBIC paboThI 1o ¢usuke 11 kmace / O.W.I'pomiiesa.
— M.: U3parenbcTBO «OK3amMen», 2019 r.

5. 3apanus obpazoBarenbHOro nopraia Pemry EI'OD

6. COopHUK 3a7aHMil U camocTosATeNbHBIX padoT «duszuka 10», JI.A. Kupuk, FO.U.[luk- M.:
Nnexca 2019r.

7. ®wuszuka. YriayOsueHHbIH Kype ¢ pelieHusaMu 1 ykazanusamu. EI'D. Onumnuaael. Dk3aMeHsbl B
BVY3./ E. A Bumnskosa (u ap.) ; [log pea. B.A. Maxkaposa, C.C. YecHokoBa. — 5-oe u3a. — M.:
JlaGopatopus 3Hanuii, 2018 r. BMK MI'VY - IIKOJIE

8. ®wusuka.3aqaYHUK-TIPAKTHKYM JIJIS IOCTYTAIOIINX B BY3bl — YU€OHO-METOINIECKOE ITOCOOHE.
EI'D. Onumnuaznst. Dx3amensl B BY3./B.A. Makapos, C.C. YecHOkoB. — 2-0e u31. — M.:
Jlab6opatopus 3nanuit, 2018 r. BMK MI'Y - HIKOJIE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

- JJIEKTPOHHO—METOINYECKHE KOMIIIEKTBI:

1. MynbTuMeauitble Kypchl, pa3paboTanHble koMnanuen "®u3nkon":

-"®u3nkKa B KapTUHKaX ",

-"OtkpsiTas ¢pusnka 1.1",

-"Otkpsitas ¢pusnka 2.0".

2. O6pazoarenbubiii komiieke (OK) «1C:

- IlIkoma. ®usuka, 7—11 k1. bubnuoTeka HArISAHBIX IOCOOUI;

-«1C:1lIxoma. ®usmnka, 8 KiI.».

3. bonbras sunukinonenust Kupmiina u Medoaus (B3KM).

4. 1C: «Penerutop. ®uszuka» (Bepcus 1.5);

5. DOnekrponHoe yueOHoe uznanue «Iloaroroska k EI'D mo ®usuke», poda "2008"
6. YueOHO — MeToAnuecKUid KOMIUTEKT «JKuBas ¢pusnkay (KoMImbroTepHas j1adopaTopusi) —
M.:MHT. 2000.

7. OGpa3zoBarenbHbIe pecypchl UHTEepHETA

Eunnas xomnekmus Hudpossix O0OpasosarelsHbIXPecypcoB http://school-

(puzmka) collection.edu.ru/catalog/teacher/
Knacc!nasaduzuka http://class-fizika.narod.ru/
O6pasoBarenbHble pecypesl cetu MaTepHer. dusuka. alleng.ru/edu/phys.htm

®dusmka. ru dusmka. ru http://www.fizika.ru/
dusnyeckuit mopran www.fizportal.ru/



http://clck.yandex.ru/redir/AiuY0DBWFJ4ePaEse6rgeAjgs2pI3DW99KUdgowt9XsltfjMh8My-6YD9V05SPiyH_s82TMKBsQhT50oL33FBl5_dNXvzkVBe2sEe-poR7U9GFXicvkWDDwTrm9R6brlz0wuUNZWSqjFb3NV8jAvrmRrWH3xo05wIOZi48jt16s?data=UlNrNmk5WktYejR0eWJFYk1Ldmtxa1BRcmtEZ3ppNXRxMmo3UEQxNkpzSVF4ejZ1U1hibzFvNVN6VGNGc21URG5lUDZuZ195NkMwOVI1NEFfTmxnVzVFWEREc01lZVRHRjhoV3VIQ2lVdXVLMHhvRHRqbnJLZw&b64e=2&sign=e443109fa7ad5a83e99d7096c11ecdaa&keyno=8&l10n=ru&mc=0&i=6
http://clck.yandex.ru/redir/AiuY0DBWFJ4ePaEse6rgeAjgs2pI3DW99KUdgowt9XvqxGyo_rnZJn897aIXcYNxxfWmndaIGQuAKC3ErUDkvgFjSR95Mw0RmTyoMT_hflldEwkr8oSFqww68CKt_sv3zB_d-TizSLOuNnMTZzb3NisarNMP2H_Rk9a4suqwLCY?data=UlNrNmk5WktYejR0eWJFYk1LdmtxamRPcjR0alNJOHFic1JBNW9Od1dTZUdNRUZYQ19IbVpOS2dzcFI4OWZjazc0TEhnZXAtZFdzRzZsYnNRTVJ1YzRScWk2aHUtU3loQzI3Z29lcEx3YnM&b64e=2&sign=1ca80256535bb361f4270058632224f2&keyno=8&l10n=ru&mc=0&i=3
http://school-collection.edu.ru/catalog/teacher/
http://school-collection.edu.ru/catalog/teacher/
http://class-fizika.narod.ru/
http://www.alleng.ru/edu/phys.htm
http://www.fizportal.ru/

OOyuarorue TpeXypoBHEBbIE TECThI 10 (PU3MKE I CpeaHux U | WWW.physics-regelman.com/
CTapIIKX KJIACCOB IIKOJIBI (www.elkin52.narod.ru/)
"3aHuMarenpHas PU3MKa B BOIpocax U oTBeTax" www.anna.vega-int.ru/
WHTepakTUBHBIC MOJICTH (DU3UUECKUX ITPOIECCOB.

Humepnem- pecypcol
www.booksgid.com- Boo” Gid. DnexkrpoHHast 6HOIHOTEKA.

www.school.edu.ru/default.asp- Poccuiickuii oOpa3oBarenbHbii oprai. JlocTyImHOCTh, Ka4eCTBO,
3 PEKTUBHOCTB.

http://www.alleng.ru/edu/phys.htm- O6pa3oBatenbubie pecypchl MHTEpHETa - DH3MKAa.

http://school-collection.edu.ru/catalog/pupil/?subject=30- Eaunas xoiiekmust muppoBbIX
00pa3oBaTeIbHBIX PECYPCOB.

http://fiz.1september.ru/- YueGuno-meToandeckas razera «Pusuka».

dic.academic.ru- Axanemuk. CjoBapy U SHIUKIONCIANH.

http://nuclphys.sinp.msu.ru/- Siaepuas ¢pusuka B HHTEPHETE.

http://college.ru/fizika/- TTonrotoBka k EI'D

http://kvant.mccme.ru/- Hay4uno-momnyasipHbiii pU3HKO-MaTeMaTHYECKUH KypHan «KBaHT».



http://www.physics-regelman.com/
http://www.elkin52.narod.ru/
http://www.anna.vega-int.ru/
https://www.google.com/url?q=http://www.booksgid.com&sa=D&ust=1460999711503000&usg=AFQjCNHHZFVRUERpKiWoeCiGVVDKyMVuhw
https://www.google.com/url?q=http://www.school.edu.ru/default.asp&sa=D&ust=1460999711504000&usg=AFQjCNEjWRm_2DRg0vWtDGuEEGzCnp9NkQ
https://www.google.com/url?q=http://www.alleng.ru/edu/phys.htm&sa=D&ust=1460999711505000&usg=AFQjCNEGGGrrr1jlXkQB9I8SMJb0M0z_Zg
https://www.google.com/url?q=http://school-collection.edu.ru/catalog/pupil/?subject%3D30&sa=D&ust=1460999711507000&usg=AFQjCNFIagfvZ79K9p8RcP8AxsE0GOsZ6w
https://www.google.com/url?q=http://fiz.1september.ru/&sa=D&ust=1460999711508000&usg=AFQjCNElG-l0GfRvDOcxjlTjqw5IRcXYpg
https://www.google.com/url?q=http://nuclphys.sinp.msu.ru/&sa=D&ust=1460999711509000&usg=AFQjCNE2WAtAV_HLvq-nZ_II9AQ7sfrYpg
https://www.google.com/url?q=http://college.ru/fizika/&sa=D&ust=1460999711510000&usg=AFQjCNFmgPwHaKf1DuqiqDWcSetaD49DwQ
https://www.google.com/url?q=http://kvant.mccme.ru/&sa=D&ust=1460999711511000&usg=AFQjCNGI4grfkYjGG4QSxYew4kS_iHlFTA




