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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usmke 0a30BOrO YpOBHS Ha YpOBHE CpenHero oomiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IIOJIOKCHHWA W TpPeOOBaHWUN K pe3ylbTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTenbHON mporpamMmel, mpenctaBieHHpix B @OI'OC COO, a Takke c yd€Tom
denepanbHOl pabouell MporpaMMbl BOCIIUTAaHHS M KOHIEMIMHM TPENOJaBaHus Y4eOHOTO
npenmera «®Pusuka» B oOpa3zoBarenbHbIX —opraHuzanusx —Poccuiickont  ®enepanuu,
peayn3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue mporpaMMmbl 1Mo (U3MKE HAmpaBlIeHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuUHBI Mupa oOydatontuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOOTBETCTBYET
tpedoBanusM PI'OC COO k miIaHUPYyEeMbIM JIMYHOCTHBIM, NMPEAMETHBIM M METaIllpeIMETHBIM
pe3yiapTaTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTh pPEaJU3aLUU MEXKIIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAyYHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHbIE 111 U3ydyeHUs (U3UKH Ha YpPOBHE CpefHero oOmiero oopa3zoBaHUs, MIaHUPyEMbIe
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHbIe (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

IUIaHUPYEMbIE Ppe3ylbTaThl OCBOGHHS Kypca (u3umku Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
MIpeIMETHBIE PE3YIbTATHI [0 r0j1aM 00yUeHUs;
coziepkanue ydeOHoro npeamera «Pu3nka» Mo rogaM o0ydeHus.

dusnka Kak Hayka o Hanbosee o0muX 3aKOHAX MPUPOJIBI, BBICTYIAs B Ka4eCTBE yUeOHOTO
MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[konbHBIA Kypc GU3MKA — CHCTEMOOOPA3YIOMMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHU, N3ydaeMbIX
xuMueHr, Ouonoruel, gusmdyeckoi reorpadueir m actpoHoMuel. Mcnonb3oBaHuEe W aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUW ONpelessieT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(hopMHpOBaHHE €CTECTBEHHO-HAYUYHON KapTHHBI MUpPa 00y4aromuxcs, B popMUpoBaHuEe yMEHUI
MPUMEHSTh HaAyYHBIH METOJ MO3HAHUS IPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUI.

B ocHoBy kypca ¢u3uku Ui ypoBHS cpeAHero ooiero oOpa3oBaHUs MOJIOKEH Pl UICH,
KOTOpbIE MOKHO PacCMaTpHUBATh KaK MPUHIUIIBI €0 TOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEW KypC SIBISIETCS JIOTMUECKU 3aBEPIIEHHBIM, OH
COJICPXKUT MaTepuaji U3 BCEX pa3iesioB (U3MKH, BKIIOYACT KaK BOMPOCHI KIACCUYECKOMW, TaK U
COBpEMEHHOM (PU3UKH.

Hoes eenepanuszayuu. B cooTBETCTBUU ¢ HEW MaTepHal Kypca (Gpu3uku 00beTUHEH BOKPYT
¢usnueckux Teopuil. Benymmm B Kypce sBusercs (opMUpOBaHME TNPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaTe€puH, BELUIECTBE U IOJIE.

Hoes cymanumapuzayuu. Eé peam3anua npeAnojIaract MCIOJb30BAHUC T'YMAHUTAPHOT'O
IHoTeHIajia (I)H3PI‘-ICCK01>1 HAYyKH, OCMBICJIICHHUEC CBA3U pa3BUTUSA (I)I/ISI/IKI/I C pa3sBUTUCM 06IJ_ICCTB8.,
a TaKKC ¢ MUPOBO33PCHUCCKMMU, HPABCTBCHHBIMHU U 3KOJIOTHYCCKUMU Hp06J'ICMaMI/I.



Hoes npuknaonou nanpaenrennocmu. Kypc GU3uku npeamnonaraetT 3HakOMCTBO € IIUPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX ITPUIIOKEHUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs IOCPEACTBOM BBEJICHHS DJJIEMEHTOB COJEpPIKaHHUA,
MOCBSIIEHHBIX 3KOJOTMYECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU ¥ TEXHOJIOTHH, a TaKXkKe 00CYXKIeHHS MPOOIIEM PAallMOHAIBHOTO MPUPOJIOTIOIE30BAHUS U
9KOJIOTMYECKOH 0€30M1aCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (DM3WKH HAa YPOBHE CpEIHEro o0Imero oOpa3oBaHHUS
ABIISIIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHHNA O CTPYKTYpE MOCTPOCHHS
¢busnueckoil Teopud, poyin (YHIAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpEACTAaBJICHUAX O IMPUPOAC, I'paHULAX HNPUMCHHUMOCTHU Teopnﬁ, JJI1 OIIMCAaHUsI €CTCCTBCHHO-
Hay4HBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBINA TOJX0 B Kypce (PU3HKHU peanu3yeTcsl MPexkae BCEro 3a CYET
OpraHM3alK 3KCIEPUMEHTAIbHON JesTeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHsS Kypca
(U3UKM — 3TO MCMOJIb30BAaHUE CUCTEMbl (DPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
abOpaTOPHBIX pabOT, KOTOphIE B TporpaMme 1o (u3nke oOBeAMHEHBI B OONIUMN CIHCOK
YUYEHUYECKUX MPAKTHUECKUX paboT. BrineneHue B yka3aHHOM IepedyHe JabopaTopHBIX padorT,
IMPOBOAMMEBIX IJId KOHTPOJIA M OLCHKHU, OCYIICCTBIACTCA YYaCTHHUKaMH 06p330BaTeJ'IBHOFO
rpolecca UCX0/i1 U3 0COOCHHOCTEH MIIaHMPOBaHUS U OCHalleHus kaOuHeTta gusuku. [Ipu 3Tom
obOecrieunBaeTcs OBJIaJIeHHE OOyJaloNIMMUCS YMEHHMSIMH IPOBOAUTH KOCBEHHbBIE H3MEpEHUS,
HCCJI€e10BaHUA 3aBHCHUMOCTEMN q)HSquCKI/IX BCIIMYHMH W IOCTAHOBKY OIIBITOB IIO ITPOBEPKE
MPeI0KEHHBIX TUIIOTE3.

Bonbinoe BHUMaHuE yhensercs pelieHuI0 pacyETHBIX M KaueCTBEHHBIX 3aaay. [Ipu stom
JUIA pacyETHBIX 3a]a4 IPUOPUTETOM SIBJISIOTCS 3a/1auM C SIBHO 33JaHHOM (pU3MUecKOi MOJAEIBIO,
MO3BOJISIIOIINE TPUMEHSATh M3YUYEHHBIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO pasjena
Kypca, TaK U UHTErpupys 3HaHUs U3 pPa3HbIX pa3aeioB. J[Jis KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
SBIISIOTCS 3a/laHusl Ha OOBSICHEHHWE NPOTeKaHWs (QUIUYECKUX SBJICHUM W TIPOIECCOB B
OKpY)Karolllel >KU3HH, TpeOyrouue BblOOpa (u3nueckoi MoJenu Ijs CUTyalluu TNPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusmu PI'OC COO k MaTepHaIbHO-TEXHUYECKOMY
obecrieueHnI0 ydyeOHOro mnpoiecca 0a30BbI YpOBeHb Kypca (DM3MKH Ha YpPOBHE CPEIHEro
oOmiero o0pa3oBaHUs JOJKEH M3Y4aThbCs B YCIOBHUSX MPEIMETHOrO KaOWHETa (PU3UKU WM B
YCIOBUSAX MHTEIPUPOBAHHOTO KabWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO 1UKIa. B xabunere
(bu3KMKKN 10KHO OBITH HE0OX0aUMOE 1abopaTopHOEe 000PYIOBAHKE ISl BHIIOJHEHUS YKa3aHHBIX
B IporpamMMe Mo (GU3MKE YYECHHYECKHX MPAKTUYECKUX paboT H JAEMOHCTPalMOHHOE
obopynoBaHue.

JleMmoHcTpalMoHHOE  000pyAOBaHHE (QOPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHUMAaJbHON OCTATOYHOCTH U 00ecrednBaeT MOCTAHOBKY MEPEYHCIEHHBIX B MPOrpaMMe Io
(¢u3MKe KIIOYEBBIX JEMOHCTpAlMi Ui HWCCIENOBAaHHUS HM3y4aeMbIX SBICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (DYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHUH.

JIaGopaTtopHoe 00OpyAOBaHHE Il YUEHHUECKUX MPAKTUYECKUX PaboT (opmupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M OOecreyuBaeTcs B pacyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIabOpaTOpHOrO OOOpYIOBaHUS JOJDKHBI OBITH
MOCTPOEHBl HAa KOMILUIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHUOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX J1JAOOPATOPHIl.



OCHOBHBIMH TIETISIMH U3Yy4eHHSI (PU3UKH B 00111eM 00pa30BaHUM SBISIOTCS:

dbopmMupoBaHHE HMHTEpeca W CTPeMJICHHsS OOy4aromMXcs K HAaydHOMY H3YYEHHIO IPHPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE NPEICTABICHUN O HAYYHOM METOJIe TO3HAHH U (POPMUPOBAHUE MCCIIEAOBATEIBCKOTO
OTHOIIEHHS K OKPYKAIOIINAM SIBJICHUSM;

(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4eHHs OCHOB CTPOCHUS MAaTEpPHU
1 GyHIaMEHTAIBHBIX 3aKOHOB (PHU3HKH;

dbopmupoBaHre yMEHHH OOBSICHATH SIBICHUS C WCIOJB30BaHUEM (PHU3MUECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTEIIbCTB;

(bopMuUpOBaHHE TIPEACTABICHUN O PO (U3UKU Ui PA3BUTHS JPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKHU ¥ TEXHOJIOTHH.

JlocTiokeHre JTUX IIeJiel o0ecreunBaeTCsl pelIeHHuEM CIEAYIOINUX 3a7ad B IPOIecce
M3y4YeHUs Kypca (U3HKH HAa YPOBHE CPEHETO OOIIEero 00pa3oBaHus:

MpUOOpETEeHNE CUCTEMBI 3HAHUN 00 00IMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHSIX,
BKJIIOUAsi MEXaHUKY, MOJIEKYJISpHYIO (U3HKY, OJJIEKTPOJAWHAMUKY, KBAHTOBYIO (GU3HMKY U
AJIEMEHTHI aCTPO(PU3UKY;

¢dbopMHpoBaHHE YMEHHIl NPUMEHSATbh TEOPETUYECKHE 3HaHUS Uil OOBSCHEHHS (U3NYECKUX
SIBIIGHUN B IPUPOJIE U JUTSI IPUHATHUS MPAKTUYECKUX PEIIEHUH B IOBCEIHEBHOM KU3HU;
OCBOEHHE CIIOCOOOB PELICHUS PA3JINYHBIX 337a4 C SIBHO 3aJJaHHOHN (U3MYECKOM MOJENbI0, 3a/ad,
MOJIPa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO3/1aHUE (PU3MYECKOM MOJAEIH, aJeKBATHOM YCIOBUAM
3aJauy;

[IOHMMaHUe (U3UYECKUX OCHOB M MPUHIUIOB JEHCTBUS TEXHUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB, X BIUSHUS HAa OKPYXKAIOILYIO CPENy;

OBJIAZICHUE METOJAMHM CAMOCTOSITEJIbHOIO IUIAHMPOBAHUSA M NPOBEAEHUS  (PU3NUECKUX
SKCIIEPUMEHTOB, aHAIM3a W MHTEpIpeTanuy HWHPOpMaLuu, ONPEAETICHUs JOCTOBEPHOCTU
MOJIy4EHHOTO pe3yibTara;

CO3/laHME YCIOBUH M pa3sBUTHS YMEHHMHM IPOEKTHO-HCCIIEA0BATENBCKOM, TBOPUYECKOM
NeATeNbHOCTH.

Ha wusydyenue ¢usukm (0a30BBI YpOBEHB) Ha YPOBHE CpPEIHEr0 OOIIEro 0Opa3oBaHUS
oTBoauTcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipemyaraemerit B mporpamMme 1o Gu3uKe rnepedeHb JJabopaTOPHBIX U MPAKTHYECKUX padOT
SBJIIETCS PEKOMEHIOBAHHBIM, YYHMTEIb JEJaeT BBIOOp MpOBEAeHHUS TabOpaTOpHBIX paboT U

OIIBITOB C y‘IéTOM HHAWBUAYAJIbHBIX ocoOeHHOCTEHN o6yqafomnxc;1.

COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uKa 1 METOABI HAYYHOI'O MIO3HAHUS



®usnka — Hayka o mnpupojae. HayuHnble MeToabl MO3HaHUs OKpyXkarouiero mupa. Pounb
HKCTIIEPUMEHTA ¥ TEOPUH B MPOIECcCe TO3HAHUS MPUPOJIbL. DKCIEPUMEHT B (PU3UKE.

MonenupoBanue (pu3nyecKux siBIeHU W mpoueccoB. Hayunsie runoressl. Ousnyeckue
3aKOHBI U TeopuH. [ paHUIIBI TPUMEHUMOCTH (pU3MIeCKUX 3aKOHOB. [IpuHIIHMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (OpMUPOBAHMM COBPEMEHHOW HAayyHOM KapTUHBI MHpa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

Amnanorosble 1 IH(PPOBBIE U3MEPHUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE AATYUKH.

Pa3znen 2. MexaHuKa
Tema 1. Kunemamuka

Mexaanueckoe aBukeHune. OTHOCHUTEIBHOCTh MeEXaHHMYeCcKOro ABikeHud. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, cKOpocTh (CpemHsisi CKOPOCTh, MTIHOBEHHAs CKOPOCTB) M YCKOPECHHE

MaTepHUaTbHOM TOYKH, UX MPOEKIUU HAa OCH CHCTeMbl KoopAuHat. Cllo)KeHHe MepeMelleHni 1
CJII05KEHUE CKOPOCTEH.

PaBHOMEpPHOE W paBHOYCKOpPEHHOE MpsMOJMHEHHOE nBIWKeHue. ['paduku 3aBUCHMOCTH
KOOpPJUHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepeMEIICHNUs MaTepUaIbHOM TOUKH OT BPEMEHHU.

CBoOoniHOe majieHue. Y ckopeHrne cBOOOHOTO MaIeHus.
KpuBonuueitHoe aBwxkeHue. JI[BMKEHHE MATEpUATIBHOM TOYKM 1O OKPYXKHOCTH C
MOCTOSIHHOM 10 MOJYJII0 CKOPOCThIO. YTJIOBask CKOPOCTb, JIMHEWHas cKopocThb. llepuon u

yactoTa oOpameHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

Texuuueckue YCTpOﬁCTBa U MPAKTHYCCKOC IMPHUMCHCHHC. CIIMAOMCTP, JABHKCHHC
CHapAI0B, LCITHBIC U peMéHHLIe nepcaadu.

Jlemoncmpayuu

Mogene cuctemMbl OTCUETA, MILTIOCTPALMSA KHHEMATHYECKUX XapaKTEPUCTUK JIBUKEHUS.
[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM IPOCTPAHCTBE.

Habmtonenue ABMKEHUS Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenue yckopeHHst CBOOOTHOTO MaICHHMSL.



Hamnpasienne cKOpoCTH Ipy JBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne HepaBHOMEPHOTO ABUKEHUS C LIEJIBIO ONPECIICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS ~ MEXAY — IIYTAMM,  [POUJACHHBIMM  TEIOM 34
IIOCJIEIOBATEIbHBIE PaBHBIE IPOMEXKYTKH BpPEMEHM IIPH PAaBHOYCKOPEHHOM [JBHKEHUU C
HAYaJIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBUKEHU IIAPUKA B BA3KOU KHUJIKOCTH.

N3yuenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHnun otHocuTenbHOCTH ['anmunes. [lepBbiit 3akoH HeroroHa. MHEpIManbHble CUCTEMBI
OTCYETA.

Macca Ttena. Cwuna. IlpuHumn cynepnio3uuuu cuil. Bropoit 3akoH Hprotona s
MaTepuanbHOU TOUKHU. TpeTuii 3akoH HploTOHA [17151 MaTepraibHBIX TOYEK.

3akoH BceMHpHOro TsroteHus. Cuna Tsoxecth. [lepBas kKocMuyeckas CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenune. Buasl TpeHus (mMokos, ckojbxeHUs, kaueHus). Cuna tpeHus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJIBKEHHUS U cuia TpeHus nokos. Koadpduuuent tpenus. Cuia conpoTUBICHUS
MIPH IBIKEHUH TeJa B )KUJKOCTH WUJTH rase.

HOCTyrIaTeJ'IBHOC " BpalllaTCJIbHOC ABUKCHHUEC a0COJIIOTHO TBépI[Ol"O TCIa.

MoOMEHT cwibl OTHOCHTEIBHO OCH BpamieHusa. I[lnedo cuibl. VYciaoBus paBHOBecHs
TBEPJIOTO TeNa.

Texuuueckue YCTpOﬁCTBa U IIPAKTHYCCKOC IIPUMCHCHHUC. IIOAIIMUIIHMKH, IABHIKCHUC
HCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHEHME MacC B3aUMOJICHCTBYIOLIUX Tell.
Bropoii 3akoH HeroToHAa.

H3mepenue cui.

CIoXeHue Cul.



3aBHCHMOCTb CHJIBI YIPYTOCTH OT JepopMaru.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOJABEME U NTAJICHUH.
CpaBHEHHUE CHUJI TPEHUS TIOKOsI, KAU€HHs U CKOJIBKECHUSI.
YcnoBus paBHOBeCHs TBEPAOTO Tena. Buibl paBHOBECHS!.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
N3yuenue nBuxeHust Opycka 1o HaKJIOHHOW IJIOCKOCTH.

HccnemoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKHHE U PE3UHOBOM
obpasiie, oT ux aehopmaliuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPAILICHHUS.
Tema 3. 3aKoHbl cOXpanenusn 6 mMmexanuke

Nmmynec MaTepualibHON TOYKH (Tena), CUCTEMBbl MaTepUalbHBIX ToueK. VIMIynbc Cuilbl U
W3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAHEHMs UMITyJIbca. PeakTHBHOE IBHKEHHE.

PaGora cuiel. MOIIIHOCTE CHITBL.

Kunernveckass sHeprusi MatepuajibHONW TOUKH. TeopemMa 00 WM3MEHEHWH KHHETHYECKOU
SHEpPruu.

[ToTenumanesHas sHeprus. [loreHnuanbHas sHeprus ynpyro a1eopMUPOBAHHON MPYKUHBI.
[ToTenumanpHas 3Heprus Teia BOIM3U MOBEPXHOCTH 3€MIIH.

HOTGHHI/IEUIBHBIC N HCIIOTCHLHAJIBHBIC CHIIBI. CBs13b pa6OTBI HCIIOTCHIOUAJIBHBIX CHII C
H3MCEHECHHEM MEXaHHYSCKOM OHEPIUU CUCTEMBI TCII. 3aKoH COXpaHCHUA MEXaHH4YeCKOM OHCPIruu.

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

Texuuyeckue ycTpoWcTBa M MPAKTUYECKOE MPUMEHEHHE: BOJAOMET, KOMEP, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHNIMATBHON PHEPTUHU B KHHETUUECKYIO M 0OpaTHO.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

I/I3yquI/Ie a0COJIIOTHO HEYyHpyroro yaapa € NDOMOLIBIO JBYX OJWHAKOBBIX HHUTAHBIX
MassTHHUKOB.



HccnenoBanue cBs3u pabOTHl CHUJIBI ¢ M3MEHEHHEM MEXAaHMYECKOW HHEpPruu Teina Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Pa3nes 3. Moaeky/sipHasi puznka u TepMoIHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE TTOJIOKEHUS MOJICKYISIPHO-KUHETUYECKON TEOPUHU U UX OTIBITHOE 000CHOBAHHE.
bpoynoBckoe mgBwxkenue. Jduddys3us. Xapaktep ABMKEHHS ¢ B3aUMOJICHCTBUSI YaCTHIL
BemiecTBa. MoJIeJTl CTPOEHUSI Ta30B, KHAKOCTEM M TBEPABIX Tel M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE 3TUX Mojenerd. Macca m pazMmepsl Mojekyn. KonaumdecTBo BelecTsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp Llenscus.

Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJICKYISIPHO-KHHETUUYECKONW TEOPHH
UJeaNbHOTO Ta3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa cCpeaHed KHHETHYEeCKOW SHEpPTHH
TEeIUIOBOrO JABWKEHHMS dvactul rasza. [llkama temnepatyp KenbBuHa. [a30Bble 3aKOHBI.
VpaBuenune MenneneeBa—Knaneiipona. 3akoH [JanproHa. M3omponecchl B UAEaTbHOM Ta3e C
MMOCTOSTHHBIM KOJIMYECTBOM BeIIecTBa. | 'paduyueckoe mpeacTaBIeHHe U30TPOIECCOB: U30TEPMa,
M30X0pa, n3obapa.

Texuuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OneIThI, J1OKa3bIBAIOLIUE JUCKPETHOE CTpPOEHHE BellecTBa, ¢Gotorpaduu MoJIEKyI
OpraHMYECKUX COCAMHEHUN.

OmnbITel 10 AU GY3UU KUTKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JBH)KCHHUSI.

Mopgaens onbita [TepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUS.
Mogenb, WUTIOCTPUPYIOLIAsk IPUPOLY JABJIEHHUS ra3a Ha CTEHKHU COCYy/a.

OnbIThL, WJUTIOCTPUPYIOIINE YPAaBHEHHE COCTOSIHUS UJICATbHOTO T'a3a, H30MPOLECCHI.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

OnpeneneHHe MacCCbl BO311yXa B KJIaCCHOM KOMHAaTe€ Ha OCHOBE H3MepeHHfI 00BEMa
KOMHAThI, JaBJICHUA U TCMIICPATYPhI BO3AyXa B HEH.

HccnegoBanue 3aBUCUMOCTH MCKAY IMapaMCTpaMU COCTOSAHUA PpA3pPCKCHHOTO Ira3a.



Tema 2. Ocnoevl mepmoouHamuku

TepmonnHamuueckass cucreMa. BHYTpEHHsSS JHEpruss TEPMOJMHAMHUYECKOW CHCTEMbI U
ciocoObl e€ m3mMeHenus. KoiamuecTBo TemnoTel U paboTa. BHyTpeHHSS SHEprus 0JHOATOMHOTO
uJeanbHOTOo ra3a. Buel Temonepenaun: TeII0NPOBOJHOCTb, KOHBEKIHUS, U3JIydEeHUE. Y IEIbHAs

TCINIOEMKOCTSH BellecTBa. KommuecTBO TEIUIOTHI Ipu TCIuIonepeaadc.

[lonsitue 006 ammabatHOM mpormecce. IlepBelit 3akoH TepmoauHamuku. [IpuMeneHue
MIEPBOTO 3aKOHA TEPMOJTUHAMUKH K M3omponeccam. I'paduyeckas naTepnperarys padboThl rasa.

Bropoii 3akon TepmoanHamMuku. HeobpaTuMoCTh Tpo1IecCOB B MPUPOIE.
TemoBbie MamuHbl. [IpyHIMIIBI HelicTBUS TEIUIOBBIX MaluH. [IpeoOpa3oBaHus S3HEPTUH B
TEIUIOBbIX MamuHax. Koagdumuent noneznoro aeiictsus ternoBoil Mammubl. [ukn Kapho u

ero K03 QUIMEHT MM0JIE3HOTO JeHCTBUSI. DKOJIOTHYECKHE MTPOOIEMBbI TEIIOIHEPTE€TUKH.

TexHuueckre yCTpOMCTBA W NPAKTUYECKOE TNPHUMEHEHHWE: JBUTaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJIOUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEH SHEPTHH Tella NMPU COBEPIICHUH PAOOTHI: BBIJICT MPOOKU W3
OYTBUIKM TIOJI JACWCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3(upa B JIATYHHOH TPYOKe MyTEM
TpeHus (BUICOJCMOHCTPAIINS ).

N3menenne BHyTpeHHeM sHepruu (TemrepaTypbl) Teja Mpu Terionepeaaye.

OmnbIT 10 aMabaTHOMY PAaCIIUPEHUIO BO3AyXa (OIBIT C BO3IYIITHBIM OTHHBOM).

Monenu mapoBoii TypOUHBI, IBUTaTelsl BHYTPEHHETO CrOPaHusl, PEaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne yaenbHOM TEemI0EMKOCTH.

Tema 3. Azpecammnsie cocmoanusn eeuwjecmea. Dazosvie nepexoovl

[Tapoo6pazoBanue u koHaeHcanus. Vicnapenue u kuneHue. AGCOIIOTHAS U OTHOCUTEIIbHAS
BIIQXKHOCTh BO31yxa. HacklmeHHbIl map. YaenbHas TeIuioTa mapooOpa3oBaHHs. 3aBUCHMOCTD
TEeMIIepaTypbl KUTIEHUS OT AaBJICHUS.

TBépnoe teno. Kpucrammmueckue u amopgHbie Tena. AHM30TPOIHUS CBOMCTB KPUCTAILIOB.
Kunkue xpucramnsl. CoBpeMeHHBbIE MaTepHuanbl. [lnaBneHue W KpucTamu3anus. Y aenbHas
TeruioTa riasneHus. Cyonumanus.

YpaBHEeHHE TEIJIOBOTO OanaHca.

Texnudeckne ycTpoWcTBa W MPAKTUYECKOE MPUMEHEHHUE: THTPOMETP M TICHUXPOMETD,

KaJIOpUMETP, TCXHOJIOTHH MOJIYyUYCHUSA COBPCMCHHBIX MaTepuajosB, B TOM quCJIC
HaHOMAaTCpHuajIoB, U HAHOTCXHOJIOTUH.



Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MTAPOB.

Kurienue npy MoHMKEHHOM JIaBIICHUH.

CriocoObl I3MEpPEHUS BIQKHOCTH.

HaGmoienne HarpeBaHus U IJIABJICHHS KPUCTALUTMYECKOTO BEIIECTBA.
JleMOHCTpaIus KpUuCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

I/I3MepeH1/Ie OTHOCHTCIBHOMN BIAXKHOCTH BO3ayXa.

Paznea 4. DuexkTpoaMHaMmmuka

Tema 1. dnekmpocmamuka

DNeKTpu3alusa Tell. OJEKTpUYECKUM 3apsai. JBa BHAAa SIEKTPUYECKUX 3apsioB.
[IpoBOTHUKH, AUANEKTPUKH U MOTYIIPOBOIHUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

B3aumoperictBue 3apsgoB.  3akoH Kynona. TodeuHbli  AJIEKTPUYECKUH  3apsii.
Onektpuyeckoe Tmone. Hanpsoxk€HHOCTh anekTpuyeckoro mnosis. [IpuHmmn cynepno3uuuu

ANEKTPUYECKHUX Mosiel. JINHUN HaAnps>KEHHOCTHU AIIEKTPUYECKOTO MOJIA.

Pabora cun QJICKTPOCTATUYCCKOI'0  IIOJIA. HOTeHHI/IaJ'I. PaznocTh IIOTCHINAJIOB.
HpOBOI[HI/IKI/I N JUBJICKTPUKHU B DJICKTPOCTATUYCCKOM II0JIC. Z[I/IBHGKTPI/I‘ICCKEUI IMPOHUIIACMOCTb.

OnextpoéMkocTs. Konpencarop. DneKTpOEMKOCTh IJIOCKOTO KOHAEHCATOpa. DHEprus
3apsHKEHHOTO KOHEHCATOPA.

TexHuueckre yCTpONCTBA M MPAKTUYECKOE NPUMEHEHHUE: AIIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHIEHCATOP, KOMHWPOBAIBHBIM
arrapar, CTpyMHbIN [IPUHTED.

Jlemoncmpayuu

YCTporCTBO U IPUHLMII IEUCTBUS DJIEKTPOMETPA.
B3aumoneicTBue HadIEKTPU30BAHHBIX TEI.
DIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEIl.

HpOBO,Z[HI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC.



DneKTpocTaTHYECKas 3allUTa.
JIM3IEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBHUCHUMOCTh BHCKTPOéMKOCTI/I IJIOCKOTO  KOHACHCATOpa OT IUIoOaAu IIJIACTHUH,
pacCToAHUA MCXKIAY HUMU U I[HBJIGKTPI/IHGCKOP'I IIPOHUIIACMOCTH.

DHeprus 3apsKEHHOI0 KOHEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. [locmosannwtit 3nekmpuueckuii mok. Toku 6 paznuunsix cpedoax

DNEeKTpUUYECKUN TOK. YCIIOBUS CYIIECTBOBAHUS JICKTPUUYSCKOTO TOKA. VICTOUYHWKH TOKA.
Cwuira Toka. [1ocTOSIHHBII TOK.

Hanpsioxenue. 3akon OMa [i71s1 ydacTka LHEnH.

DNEeKTpUYECKoe COTIPOTHUBJIICHHUE. VnenbHOE COTIPOTHUBJICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapaIeIbHOE, CMEIIAHHOE COSTUHEHNE TTPOBOTHUKOB.

PaboTa anekTpuueckoro Toka. 3akoH Jlkoyns—JleHia. MOIHOCTB AIEKTPHUYECKOTO TOKa.

DNEeKTPOIBMKYINAsl CHJIa M BHYTPEHHEE CONPOTHBIICHUE UCTOYHMKA TOKa. 3akoH Oma Juis
MTOJTHOM (3aMKHYTOM) A7eKTprIecKoi nenu. KopoTkoe 3aMpIkaHueE.

DNeKTpOHHas MPOBOJUMOCTD TBEPABIX METANIOB. 3aBUCUMOCTh COTPOTHUBIICHUS METAIJIOB
oT TeMmeparypsl. CBEpXIpPOBOAUMOCTb.

DIIEKTPUYECKUI TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

[MonynpoBoanuku. CoOcTBeHHAass M MpPUMECHas MPOBOJAUMOCThH MOJIYIIPOBOJIHUKOB.
CaoiicTBa p—n-niepexona. [TomynpoBoHUKOBBIE PUOOPHI.

DNEeKTPUYECKU TOK B PAacTBOpax M paciiaBaX »dJICKTPOJMTOB. DJIEKTPOJUTHYCCKAsS
JTUCCOITHAIUS. DIIEKTPOJIN3.

DJIEKTpUYECKUI TOK B razax. CaMOCTOSTENIbHBIM U HECAMOCTOATENIbHBIN pa3psa. MosHusl.
IIna3ma.

Texanueckue yCTpOﬁCTBa U IIPAKTUYICCKOC NPUMCEHCHUC: aMIICPMETP, BOJIBTMETP, PEOCTaT,
HUCTOYHUKHN TOKA, SJICKTPOHAI'PCBATCIILHBIC HpI/I60pLI, QJICKTPOOCBECTUTCIIBHBIC HpI/I60pH,
TEPMOMETP COIMIPOTHUBJIICHUA, BaKYYMHBIﬁ U0, TCPMHUCTOPLI u (1)0T0p€3I/ICTOpBI,
HOJ'IyrIpOBO,[[HPIKOBBIfI Au0o4, raJJbBaHHKaA.

Jlemoncmpayuu

I/I3MepeHHe CHJIBI TOKA U HAIIPS)KCHUA.



3aBUCHUMOCTh COMMPOTUBJICHUA HNWJIHMHAPUYCCKHUX IMPOBOJHHWKOB OT IJWHBI, IUIOIAAN
MMOMEPCHYHOI'0O CCUYCHHUA U MaTCpHraJia.

CMemranHoe COCAUHCHHUC ITPOBOJHUKOB.

[IpsiMoe m3MepeHHe 3IEeKTPOABHKYILEH cuilbl. KOpoTKOe 3aMbIKaHUE TajJbBAHHYECKOTO
2JIEMEHTA U OLICHKA BHYTPEHHEr'O0 CONPOTHUBIICHMUS.

3aBUCUMOCTb CONPOTUBIICHUS! METAJUIOB OT TEMIIEPATYPHI.
[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoii pa3psa ¥ NpOBOAUMOCTB BO3AyXa.
OAHOCTOPOHHSISI TPOBOIUMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul
N3ydyeHne cMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3Mepenne  BiEKTpOJIBHXKYIIEH CHJIbI  HCTOYHMKA TOKA M €ro0  BHYTPEHHETO
COINPOTHUBIICHHS.

HaGnronenue anekTponusa.
Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce OCYIIECTBISETCS C y4ETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJOTHUH.

Meoscnpeomemuvie nousmus, CBSI3aHHBIE C W3YYCHHEM METOJIOB HAyYHOTO ITO3HAHMUS:
SBJICHUE, Hay4yHbIH (akT, Tumnore3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOJCHHE,
AKCIIEPUMEHT, MOJICITMPOBAHUE, MOJICIIb, U3MEPCHHE.

Mamemamuxa: pelieHue CHUCTEMBbl  ypaBHEHUH, JuHeiHas ¢QyHkius, mapabodna,
runep0Ooia, ux rpaduku U cBOMCTBa, TPUTOHOMETpUYeCcKUe QYHKIIMN: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKJAECTBO, BEKTOPhl M WX MPOEKIMH Ha OCU
KOOPJIUHAT, CJIOKEHUE BEKTOPOB.

Buonoeusa: Mexanndeckoe JBU)KEHUE B XKUBOW mpupojne, 1uddysus, ocMoc, TerniooOMeH
KHUBBIX OPraHW3MOB (BHJIbI TEIIONEpEIauH, TEIJIOBOE PABHOBECHE), DIEKTPUUECKUE SBICHUS B
JKUBOU IIPUPOLE.

Xumus: AUCKPCTHOEC CTPOCHUEC BCUIECCTBA, CTPOCHUEC ATOMOB H MOJICKYJI, MOJIb BCIICCTBA,
MOJIsIpHass MaccCa, TCIIJIOBLIC CBOMCTBaA TBép,ZU:»IX TCI, JKUJIKOCTEH U ra3oB, DJJICKTPHUYCCKUC

CBOMCTBA MCTAJUIOB, JJICKTPOJIUTHYCCKAAd AUCCONUAIMs, I'aJIbBaAHUKA.

T'eozpaghus: BNaxXHOCTh BO3/lyXa, BETPhI, OapoMeTp, TEPMOMETD.



Texnonocusa: ipeoOpa3oBaHue IBIKCHUN C HCIOJIb30BAaHHEM MEXAaHU3MOB, yUET TPEHUS B
TE€XHUKE, MOJIIUIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS UMIyJIbCa B TEXHUKE (pakera,
BOJAOMET W JIpyrue), JBUTATENb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOU
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJIyYEHUsI COBPEMEHHBIX MAaTEpHaJIOB, B TOM YHUCIIE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJIOTMH,  D3JEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE
AIIEKTPONIPUOOPOB, KCEPOKC, CTPYWHBIM TPUHTEP, OJIEKTPOHArpeBaTEIbHBIE MPHOOPHI,
AJIEKTPOOCBETUTEIbHBIE IPUOOPHIL, TAJIbBAHUKA.

11 KJIACC

Paznen 4. DiekTpoamHnamMuka

Tema 3. Maznummnoe none. I1eKmMpPOMAzZHUMHAA UHOYKYUA

[ToctostHHbie MarHuThl. B3anMonaeicTBHE NOCTOSHHBIX MarHuTOB. MAarHuTHOE TOJIE.
Bexrop marauTHOM MHAYKIHH. [[pHHIMN Cyniepno3nIy MarHUTHBIX NOJIeH. JIMHUKM MarHUTHOM
nHayKIuy. KapTrHa mTuHui MarHuTHOM MHAYKIIUU TIOJISI TOCTOSTHHBIX MarHUTOB.

MarsuTHO€E MoJie MPOBOJHMKA ¢ TOKOM. KapTuHa JIMHWHA MHAYKIMM MAarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBI[EBOTO ITPOBOJHHKA, KATYIIKH C TOKOM.
OnbiT Opcrena. BzanmoaelicTBue NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJb U HalpaBJICHUE.

Cuna Jlopenua, e€ MoIyab U HampaBieHue. J[BWKeHue 3apspKeHHOM 4YacTHllbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiiel Jlopenia.

SIBneHne DNEKTPOMAarHUTHOW WHAYKIUHU. [IOTOK BeKkTOopa MarHUTHOW WMHIYKIUU.
DNEeKTPOABMIKYIAS CHUJIA MHIYKITMU. 3aKOH AJIEKTpOMarHuTHOW nHaykiuu dapazes.

BHXpeBoe QJICKTPHUYCCKOC IIOJIC. BJ'ICKTPO,I[BI/I)KYH_IaH Cujla WMHAYKOUHU B IIPOBOJHHUKE,
ABUXXYHIEMCA ITOCTYIIATCIIBHO B OAHOPOJAHOM MArHMTHOM IIOJIC.

IIpaBuno Jlenna.

NHnyKkTUBHOCTD. SIBJIE€HUE CAMOMHAYKIIMH. DIEKTPOIBUKYILAsA CUJIa CAMOUHTYKIIUH.
DHeprusi MarHUTHOTO TOJIA KaTYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

Texauueckue yCTpOﬁCTBa U MPAKTUYCCKOC IIPUMCHCHHUC. TIOCTOAHHBIC MAIrHUTHI,
QJICKTPOMArHUTHI, SJICKTPOABUI'ATCIIb, YCKOPUTCIIN JICMCHTAPHBIX YaCTUL], MHAYKIIMOHHAA MCYb.

Jlemoncmpayuu



OmnsIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O IIy4Ka MarHUTHBIM I10JIEM.
JIMHUM MHIYKIMA MarHUTHOTO HOJIS.
B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrmepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.
SIBieHME ANEKTPOMArHUTHOM MHIYKIINH.

[IpaBuito Jlenna.

3aBUCHUMOCTh BHCKTpOﬂBH)KyIHCﬁ CUJIBI MHAYKIUKU OT CKOPOCTH HU3MCHCHHA MAarHMTHOI'O
IIOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue nelcTBUS MOCTOSSHHOTO MarHUTa Ha paMKY C TOKOM.

HccnenoBanue sSIBICHUS SJIEKTPOMArHUTHOW WHIYKITHH.

Paznea 5. Kojie0anusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazcHuUmHbsle Ko1e0anus

Konebarenbnast cuctema. CBoOOIHBIE MexaHMUYecKue Konebanus. [apMoHHUYecKue
konebanus. Ilepuon, uwacrora, ammuutyga U (asa koneOanuil. [IpyXKMHHBII MasATHUK.
Marematuueckuii MasTHHK. YpaBHEHHE rapMOHHMUYECKUX KojebOanuil. [IpeBpaiieHue sHepruu
IIPU TapPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit koHTYp. CBOOOAHBIE SJIEKTPOMArHUTHbIE KOJeOaHUS B HICATHHOM
KojebaTeNbHOM KOHType. AHAJOTHUsS MEXIy MEXaHWYeCKUMU M DIIEKTPOMATrHUTHBIMU
konebanusmMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTUU B UICATBHOM KoJebaTenbHOM
KOHTYPE.

Hpe,[[CTaBJ'IeHI/Ie 0 3aTyXaromux KOJICOAHUSX. BBIHY)K)IGHHBIG MEXaHHYECKHE KOJICOaHUs.
Pe3onanc. BBIHy)KIICHHBIC OJICKTPOMAIrHUTHLIC KoJieOaHuUs.



Ilepemennbiii TOk. CHHYCOUJAJIbHBIN NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JEHCTBYIOLIEE 3HAYECHUE CUJIbI TOKA U HAIIPSHKCHUS.

Tpancdopmarop. IlpousBoacTBo, mepenada U HOTPEOICHUE DICKTPUUYECKON SHEPTHH.
OKOJIOTUYECKME PUCKU IpU IPOU3BOJACTBE AIEKTpo3Hepruu. KynbTypa Hcnonab30BaHUS

3JIEKTPOSHEPIUHU B MIOBCEIHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA M INPAKTUYECKOE INPHUMEHEHHE: JIIEKTPUYECKUMH 3BOHOK,
TEHEPaTOP IEPEMEHHOIO TOKA, JIMHUU 3JIEKTPOIIepe1ay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiebaTenbHOW CUCTEMBI (MIPYKUHHBIA WIIM MaTeMaTUYECKUN
MasITHUK).

HaGnronenue 3aryxarommx KojieoaHui.
HccnenoBanue CBONMCTB BBIHYKIEHHBIX KOJIEOaHUH.
Ha6nronenue pe3onanca.

CB0OOIHBIE PTIEKTPOMATrHUTHBIE KOJICOAHMSI.

OcmorpaMmbsl — (3aBUCMMOCTH  CHJIBI  TOKAa M HANpsSOKEHWsT OT BPEMEHM) JUid
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc IIpru MOCJICAOBATCIIBHOM COCAWHCHHUU PE3UCTOpPA, KATYIHKH HMHAYKTHBHOCTU H
KOHACHCATOopa.

Monenb IMHUY 3JIEKTPOIIepeIauH.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

HccnenoBanue 3aBUCHMOCTH MEPUOJIa MAJIBbIX KOJICOAHUN Ipy3a HA HUTHU OT JUTMHBI HUTH U
Macchl rpysa.

HccnenoBanue NEPEMCHHOI'0O TOKa B HEIIM M3 IIOCICAOBATCIBHO COCIMHEHHBIX
KOHACHCATOPA, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 371eKmMpoMaZHUMHbLE B0IHbL

Mexanuueckue BOJHBI, YCIOBUs pactipocTpanenud. [lepuon. CKkopocTs pacnpocTpaHeHus
u ganuHa BosiHbl. [lomepeunple W mpojonbHble BONHBL. MHTepdepeHuuss u audpaxius
MEXaHNYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

aﬂeKTpOMaFHI/ITHLIC BOJIHEL. Y CIIOBHS H3JIYUCHUSA DJICKTPOMAIHUTHBIX BOJIH. BzaumHuas
OopucHTalusl BCKTOPOB E, B, VB BHCKTpOMaFHHTHOﬁ BonHe. CBoMCTBa SJICKTPOMATHUTHBIX



BOJIH: OTpaXXEHHWE, IMpeIOMIICHUe, moispusanus, audpakmus, uaTepdepeHnus. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana 3MeKTPOMarHUTHBIX BOJH. [IpuMeHeHHe 3JIeKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMINIBI parOCBA3U U TeNIEBUACHUS. Pagronokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOLIEH CPEe/bl.

TexHuueckue ycTpoHCTBAa M INMPAKTUYECKOE NPUMEHEHUE: MY3bIKaJlbHbl€ MHCTPYMEHTHI,
yIbTPa3ByKOBasi JUArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, PaJuoONpUEMHHK, TEJIEBU30D,
anTeHHa, tenedon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE TOTIEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Konebmtomieecs Teno kak HICTOYHUK 3BYKa.

Habmonenue orpaxkeHus U IpeaoMIIeHUS] MEXaHUYEeCKUX BOJIH.

Ha6nronenue nnrepdepeHuu u Audpakiini MEXaHUIECKUX BOJTH.

3BYKOBOI pe30HAHC.

HaGmrogenue CBs3M TPOMKOCTH 3ByKa M BBICOTBI TOHAa C aMIUTATYIOH M YacTOTOMU
KoJIeOaHUH.

HccnenoBanue  CBONCTB  AJMIEKTPOMArHUTHBIX — BOJH:  OTpPaXeHUE, IPEIOMIICHUE,
noJisipu3anus, AMQpakuus, uHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsmonnHeiiHOoe pacpocTpaHeHUe CBETa B OJTHOPOJIHOM cpefe.
JIyd cBeta. Toue4HbIN HICTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHUs cBeTa. [locTpoeHue n300pakeHHWil B IIOCKOM
3epKaje.

HpeHOMHeHI/Ie CB€TaA. 3aKOHBI npCIOMJICHHUA  CBCTA. AOCONIOTHBII  MOKAa3aTenb

MPpEIOMIICHUA. ITonnoe BHYTPCHHEC OTpPAXKCHUC. Hpe,[[eJ'ILHHﬁ Yroja mOJIHOTO BHYTPCHHETO
OTPAKCHUA.

Hucnepcus ceera. CinoxxHblIi coctaB Oenoro csera. L[Ber.

Cobuparonue u pacceuBaronue IUH3bI. ToHkas mnuH3a. DOKyCHOE pacCTOsHHE U
OTITUYECKAs CHJia TOHKOW NUH3EL. [locTpoeHrne n300pakeHuii B COOMPAIOIINX U PACCEUBAIOIIUX
nrH3ax. Popmysa TOHKOM JIMH3BI. Y BEIMUCHUE, 1aBAEMOE JIMH30M.



[Ipenensr IPUMEHUMOCTH T€OMETPUYECKOM ONTUKHU.
BonnoBast omnrtuka. Wuatepdepenums cBera. KorepeHTHbIE HCTOYHUKH. Y CIIOBHS
HaOII0IEHUS] MAKCUMYMOB U MUHUMYMOB B HHTEP()EPEHIIMOHHOW KapTUHE OT JBYX CHH(pa3HBIX

KOTCPCHTHBIX UCTOYHHUKOB.

Hudpakmust  cBera. JudpaxknmonHas pemérka. YcinoBue HaOMIOACHUS —TJIaBHBIX
MaKCUMYMOB TIPH MaJeHUU MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnuueckue ycTpoiicTBa M NpPaKTUYECKOE NPHUMEHEHHUE: OYKH, JIyna, QoTroamnmapar,
HpOGKHHOHHBIfI amnmnapar, MHKPOCKOII, TCJIICCKOII, BOJIOKOHHAsd OIITHKA, I[I/I(l)paKHI/IOHHaSI
peméTKa, MOJISAPOUI.

Jlemoncmpayuu

[IpsiMonuHeiHOE paclpoCTpaHEHHE, OTpakKeHUE M IpeloMieHue cBera. OnTuyeckue
puOOPHI.

[TonHOE BHYTpeHHEE OTpaxkeHrne. Moiens CBETOBOIA.
HccnenoBanue cBONCTB M300payKeHUH B JIMH3AX.
Moienn MUKpPOCKOIIa, TeJIECKOTA.

Hab6mronenue narepdepeHiinu crera.

Ha6mronenue qudpaknum ceta.

Hab6nronenue aucnepcun cBeTa.

[TonydyeHue cnekTpa ¢ TOMOIIBIO MPU3MBI.
[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.
HabGnronenue monspusaiuu cBera.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi
N3mepenue nokasaress mpeioMIIeHUs CTEKIIA.
HccnenoBanue cBOMCTB M300paKeHHI B TUH3AX.

Ha6J'IIOI[eHI/Ie AUCTIEpCUU CBETA.

Pa3nes 6. OcHOBBI ClIEMAJILHOM TEOPHH OTHOCHTEIbHOCTH



I'panuupl IPUMEHUMMOCTH KJIACCHYECKOM MeXaHUKH. [locTymaTel crienuanbHOM TEOpHUH
OTHOCHUTEIIBHOCTH: HHBApUAHTHOCTb MOJIYJs CKOPOCTH CB€Ta B BaKyyMme, IIPUHLUII
OTHOCHUTENILHOCTH DWHIITEHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aM€JUIEHNE BPEMEHU U COKPALLEHUE JUTUHBI.
DHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € SJHEPIUEN U UMITYJIBCOM PENATUBUCTCKOMN YaCTUIbl. DHEPrus NOKOSL.

Paszpen 7. KBanToBasi pusuka
Tema 1. Dnemernmuol K6anmoeoii onmuKu

®ortonsl. Gopmyna [Tnanka cBsi3u 3HEpruu POTOHA C €r0 YACTOTON. DHEPrus U UMITYIIbC
dboToHa.

OtkpeiTne u wuccienoBanue (Gorodddexra. Ombiter  A. [ CromeroBa. 3aKoHBI
dbotorddekra. YpaBuenue DitnmreitHa as hotoddpdexra. «KpacHas rpanuma» hotodddekra.

JlaBnieaune cBeta. OnbrTer I1. H. JIeOGenena.

XUMHYECKOE IEUCTBHUE CBETA.

TexHudeckre YCTpOHWCTBA W TPAKTHUYECKOE NpPUMEHEHHUE: (OTOIIEMEHT, (POTOJATUHK,
CoJIHEUHas Oatapesi, CBETOIUO.

Jlemoncmpayuu

®doTo3(PeKT Ha yCTaHOBKE C IIMHKOBOMU TJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO (hoToddekTa.

CBeTOINOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmnbiTel Pesepdopna mo paccesnuro o -yactuil. [lnmanetaphas

MOJCIIb aTOMa. HOCTy.]'IaTBI Bopa. I/I3J'Iy‘leHI/Ie M TIOTI'JIOIICHUC CI)OTOHOB Ipu Mnepexoae aroma C

OJIHOTO YpPOBHSI DHEpPruuM Ha JApyro. Bumel crnekrpoB. CHekTp ypoOBHEH SHEpruM aroma
BOJIOPO/IA.

BonnoBble cBolicTBa yactuil. Bosnsl e bpoiinsa. KopryckynsipHO-BOJIHOBO Tyaan3M.

CnoHTaHHOE B BBIHYXJICHHOC U3JIYYCHHC.



TexHuueckue yCTpOMCTBA M IMPAKTUYECKOE IMPUMEHEHUE: CIEKTPAIbHBIM aHaIu3
(ciekTpockom), Ja3ep, KBAaHTOBbIM KOMIIBIOTED.

Jlemoncmpayuu

Mogens omnbita Pezepdopra.

Ornpenenenue JUIMHBI BOJHBI Jla3epa.

HaGnronenue nuHenvaThiX CIIEKTPOB U3TYyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

HaGmronenue nuHeiyaToro crexTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, JTIOKa3bIBAFOIIINE CJIO)KHOCTD CTpOCHHUS  sjIpa. OTkpbITHE
pamnoaktuBHOCTU. OTBITEI Pe3epdopa mo onpeneneHno cocTaBa paJuoaKTUBHOTO U3TyUEHUS.

CgoiicTBa anbda-, 6era-, raMMa-u3aydeHus. BiusHue paqnoakTUBHOCTH Ha JKHUBbIE OPraHU3MBI.

OTtkpeITHE TTPOTOHA M HelTpoHa. HykimonHast moaens snpa I elizen6epra—lBanenko. 3apsi
sapa. MaccoBoe uucio sapa. M3oTomnsl.

Anbda-pacniag. DJIEKTpOHHBIH W TO3WTPOHHBIA Oera-pacnaza. ['amma-usmydeHue. 3aKkoH
PaZvoaKTUBHOTO pacmaja.

DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
Snepusle peakuuu. [lenenue u cUHTE3 szIep.

SAnepubiii  peaktop. TepmosiaepHbiii cuHTe3. [IpoOieMbl W TEPCIEKTUBHI  SIEPHOU
SHEPreTHKU. JKOJIOTUYECKUE aCeKThI EPHOI SHEPTreTUKU.

SHGMGHTapHLIe YaCTHUIIbI. OTKpBITI/IC IMO3HUTPOHA.
MeTo1p1 Ha6J'IIOI[€HI/IH U pCTUCTpalli 3JICMCHTAPHBIX YaCTHUII.
CDYHI[aMeHTaJ'ILHHe B3anMMOJEUCTBUA. EquHCTBO (1)I/I3I/I‘IGCKOI71 KapTHUHBI MHUpPa.

Texnuueckue ycTpoiicTBa M NpPaKTUYECKOE MPUMEHEHHUE: J03UMETp, Kamepa Buibcona,
SJICpHBINA peakTop, aToMHasi bomoa.

Jemoncmpayuu
Cu€TYnK MOHM3BUPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul



HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTOrpadusm).

Pa3nen 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3UKHU

Oranel  pa3BuTUs acTpoHomuu. [lpukinazHoe U MHpPOBO33PEHUECKOE 3HAYCHHE
aCTPOHOMHUHU.

Bun 3Bé3nH0r0 HebGa. Co3Be3nus, spkue 3BE3/bI, IUTAHETHI, X BUAUMOE JBIKEHUE.

CouiHeuHas cucrema.

Connue. ConHeuHast akTuBHOCTb. Mcrounuk sHepruu ConHua u 3BE34. 3BE3IBI, HX
OCHOBHBIE XapaKTePUCTUKU. JlmarpamMma «CIEKTpaJbHBIH KIacc — CBETHMOCTBY». 3BE3IBI
TJIABHOW TIOCIIEJIOBATEIIEHOCTH. 3aBHCHMOCTh «Macca — CBETHMOCTB» Ui 3BE3]l TIIABHOM
MOCIIeIOBaTeIbHOCTH. BHyTpeHHee cTpoeHune 3BE3A. COBpEMEHHBIC TMPEICTAaBICHUS O

MPOUCXO0XKACHUH 1 ABOJIIONMU COJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3].

Mineunsiit [Iyte — Hama [Nanaktuka. [lonoxenue n apmxenne Connua B ["anaktuke. Tumbl
rajakTuk. PaguoramakTuku v kBazapbl. YEpHbIE IbIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon Xa0606ma. PaszOeranume ramaktuk. Teopus
Bosbiioro B3peiBa. Pe1nkTOBOE M3ITydEHHE.

Macmrabnas cTpykrypa BeenenHoii. MeraranakTuka.

Hepeménnblie mpo6aemMbl acCTpOHOMUHU.

Yuenuueckue nabnrooenus

HaGnroneHnuss HeBOOPYKEHHBIM TIJIa30M C MCIIOJI30BAHHMEM KOMIIBIOTEPHBIX MPUIIOKEHUM
IUIsL OIIpeJeNICHHsI IOJIOKEHHsI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO J]aTy: OCHOBHBIE CO3BE3]IUS
CeBepHOTo NoIyImapus U sIpKUe 3BE3 DL

Ha6monenus B teneckon Jlynsl, mianer, Mneunoro Ilytu.

Oo6o0maronee NoBTOpeHne

Ponb ¢u3uku M acTpOHOMMHM B 3KOHOMUYECKOH, TEXHOJIOTMYECKOM, COLUaIbHONH MU
THYECKOH cdepax IesATETbHOCTH 4YeloBeKa, poJib M MecTo (U3MKM U acCTPOHOMHH B
COBPEMEHHOM Hay4yHOH KapTMHE MUpPa, polb (PU3MUECKOW TeopuH B (OPMHPOBAHUU
IpeJCTaBICHUN 0 PU3MUECKON KapTHHE MHUPA, MECTO (PU3NUYECKOI KapTUHBI MUpPa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTaBICHUMN O IPUPOJIE.

MexnpeamerHbie CBA3U

Nzyuenne xypca ¢uszuku 6a3oBoro ypoBHA B 11 kiacce ocymiecTBisieTcss ¢ Yy4€ToM

COACPKATCIIbHBIX MCEKIIPECAMCTHBIX CBs3El C KypcaMu MaTEMaTuKHu, 61/IOJ'IOI‘I/II/I, XHUMMHU,
reorpa@wm 1 TCXHOJIOI'UH.



MeosicnpeOmemnuvle nousimusi, CBSI3aHHBIC C W3YYCHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHUE, HAy4YHbId (akt, rumore3a, Qu3uUeckas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJCHUE,
SKCIEPUMEHT, MOJCIIMPOBAHUE, MOJENb, U3BMEPEHUE.

Mamemamuxa: pemieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIUHU: CHUHYC,
KOCHUHYC, TaHIE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPbHl M HX
MPOEKIIMK Ha OCH KOOPIHMHAT, CIIOKEHHE BEKTOPOB, NMPOW3BOJIHBIC JIEMEHTAapHBIX (DYHKIHWH,
MIPU3HAKU NI0J100Us TPEYTOJIbHUKOB, OIIPEIEIIEHNE TUIOIIA U TUIOCKUX Uryp u 00bEMa Tell.

buonozus: anexTpuyeckue sBIEHUS B KUBOH MPUPOAE, KoJeOAaTeIbHbIE [BUKEHHS B
KUBOW IIPHUPOJIE, ONTUYECKUE SIBICHUSA B JKUBOM IPUPOJE, NEHUCTBHE DPAJHMALMM HAa JKUBBIC
OpraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYN, KPHUCTAJUINYECKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3MBbl 00pa30BaHuUsl KPUCTAJUIMUECKOHN PEIIETKH, CIIEKTPAIbHBIN aHaIu3.

l'eocpagpus: MarHUTHBIE TOJOCAa 3€MJIM, 3aJ€KU MarHUTHBIX pyl, GOTOChEMKA 3eMHOMU
MTOBEPXHOCTH, IIPECKA3aHNEe 3eMIIETPICEHUH.

Texnonozua: TMHUM ~ DJIEKTPOINIEpPeaay, TEHEpaTOp  INEPEMEHHOr0  TOKA,  OJIEKTPOIBUIATENb,
WHAYKOIMOHHAS TIeub, pajap, PaguoNpHEMHUK, TEICBH30p, aHTEHHa, TenedoH, CBU-meus, mpoeKIMOHHBIHI
ammapar, BOJIOKOHHAs ONTHKA, COTHEYHAs OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA INPOI'PAMMDBbI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mpeamera «®Pusnka» Ha ypOBHE CpeaHEro oOIiero oOpa3oBaHMS
(6a30BbIi  YpOBEHb) JOJDKHO  OOECHEYUTh  JOCTHIXKEHHE  CJIeAYIOIIMX  JIMYHOCTHBIX,
MeTanpeIMEeTHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3y/IbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yNbTaThl OCBOEHUS y4yeOHOro mpenmera «DHU3UKa» TOJDKHBI OTpa)kaTh
TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHUPOBAHHONW BHYTpPEHHEH
MO3ULMEN JIMYHOCTH, CUCTEMOM IICHHOCTHBIX OpPHMEHTAlMi, IO3UTUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOUIMX TPAJUIMOHHBIM IIEHHOCTSAM  POCCHHCKOTO  OOIIecTBa,
pacIIMpeHUe KU3HEHHOTO OIbITa M ONBITA JESITEIBHOCTH B IPOLIECCE PEAM3ALNUN OCHOBHBIX
HanpaBJIeHUH BOCIIUTATEIbHOM NeSITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUSI:



cOPMHUPOBAHHOCTh ~ TPAKIAHCKOW MO3WIMK  OOydJaromerocs Kak akTHBHOTO H
OTBETCTBEHHOTO 4YJIEHA POCCUICKOTrO 00IIEeCTBa;

MPUHATAE TPATUIIMOHHBIX OOIICUYEIOBEUECKMX T'YMAHHUCTHYECKUX U JIEMOKPATUYECKHUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSATEIBHOCTh B HMHTEPECAX T'PaKIaHCKOTO OOIIecTBa,
Y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIHLHON OpraHU3aIliu;

YMEHUE B3aUMOJECHCTBOBATh C COLMAIbHBIMM HMHCTUTYTAMHM B COOTBETCTBHM C UX
(GYHKIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTh K T'YMAHUTapPHOU U BOJOHTEPCKON IEATEIBbHOCTH;
2) NIATPHOTHYECKOT0 BOCTIMTAHHUSI:
c(OpPMUPOBAHHOCTh POCCUICKON I'pakIaHCKON MIEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOUIIEHHE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTHIKEHHSIM POCCUHCKUX
Y4EHBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMA:
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTHPYSChH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI M LICHHOCTH, B TOM YHUCJIE B JESITEILHOCTU YIEHOTO;

OCO3HAHWE JJMYHOTO BKJIAa B TIOCTPOEHHUE YCTOWYHUBOTO OYIyIIEero;
4)3cTeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYasi ICTETUKY HAYYHOTO TBOPUYECTBA, MPHCYIIETO
(hu3UYecKoi HayKe;

5) Tpy10BOro BOCIIMTAHHUS:
UHTEpEC K pasiuyHbiM cdepam Npo(HECCHOHATLHON JEATEIBHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3MKOM M TEXHUKOW, yMEHHE COBEpIlaTh OCO3HAHHBIM BBHIOOpP OymyIeit

HpO(bGCCI/II/I " pCAIN30BLIBATH COOCTBEHHBIE YKU3HEHHEIE IIJIaHBI,

TOTOBHOCTh M CIOCOOHOCTh K 00pa3oBaHHUIO U caM000pa3oBaHHIO B obOiacTu (U3MKHU Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrHYecKOro BOCIIUTAHMA:

C(I)OpMI/IpOBaHHOCTB AKOJOTHYECKOM KYyJIbTYpPbI, OCO3HAaHHC r100aJIbHOTO XapakTepa
OKOJOTHYCCKHUX HpO6J'ICM;



IJIAHUPOBAHUE M OCYILIECTBIICHUE ICHUCTBUM B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMS
LeJIed yCTOMYUBOIO Pa3BUTHS YEJIOBEYECTBA;

pacIiupeHue OmbITa JIEATEIBHOCTH OKOJOTHMYECKOW HAMpaBIEHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7) HEHHOCTU HAYYHOT'O IMO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BuUTHS (PU3HUECKON HAYKH;

OCO3HAHHE LIEHHOCTU HAY4YHOMU JESITebHOCTH, TOTOBHOCTh B MpPOLIECCE M3YUEHUS (PU3UKU
OCYILIECTBIIATH IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEIbHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS
Ba3oBble JJornueckue neiicTBu:

CaMOCTOSITENIbHO (OPMYIMPOBATh M aKTyalM3UpOBaTh MpobiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpCACIIATh HEIN ACATCIIBHOCTH, 3aJaBaTh MapaMETpPbl U KPUTCPUHU UX JOCTHIKCHUS,
BBIABJIATE 3aKOHOMEPHOCTHU U IIPOTUBOPCUUA B paCCMaTpHUBACMBIX (1)I/I3I/ILI€CKI/IX SIBJICHUAX,

paspabaThiBaTh IJIaH PEIICHUs MPOOIEMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUaIbHBIX
1 HeMaTepuaIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTUBLBI B ACATCIBHOCTHb, OLICHUBATH COOTBCTCTBUC PC3YJIbTATOB MCIIAM,
OLCHUBATH PUCKHU MOCIIEACTBUM JCATCIIBHOCTH,

KOOpAUHUPOBATL M BBIIIOJIHATD pa60Ty B YCJIIOBHAX PCAJIbHOI'O, BHUPTYAJIBHOI'O U
KOM6I/IHI/IpOBaHHOFO B3aHMOI[eﬁCTBHH;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.
Ba3oBble ucciaenoBarebCcKHe IeiicTBUA.

BJIaJIeTh HAyYHOW TEPMUHOJIOTMEH, KIIIOUEBBIMU MOHATHSAMHU W METOJaMHU (PU3MUECKOU
HayKU;



BJIAJICTh HABBIKAMHU Y4E€OHO-UCCIIETOBATENBCKOW M MPOCKTHOHM JAEATENHOCTH B OOJIACTH
¢u3uKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOUCKY METOOB peIIeHUs 3a71a4
(bU3n4IEeCKOTo CoAep KaHus, MPUMEHEHHIO PA3IMYHBIX METOJIOB MTO3HAHUS;

BJIAJETh BUJAMM JESITEIBHOCTH IO MOJYYEHHIO HOBOIO 3HAHHUSA, €r0 HHTEPIIPETAluH,
npeoOpa3oBaHMI0 W TMPHUMEHEHHIO B PA3JIUYHBIX YYEOHBIX CHTyalUsX, B TOM 4YHCIE IpU
CO3/IaHUH Y4EOHBIX MPOEKTOB B 00s1aCTH (PU3HKH;

BBISIBIISAITh IIPUUMHHO-CJIEJICTBEHHbIE CBSI3M M aKTyalM3UpOBaTh 3a/jady, BbIJIBUIaTh
rUNoTe3y €€ pelieHHs, HaxXOIUThb AapryMEHThl JUIs JI0Ka3aTelbCTBAa CBOMX YTBEP)KJIECHUH,

3a/1aBaTh apaMETPbl U KPUTEPUH PELICHUS;

AHAJIIM3UPOBATH IMOJIYYCHHBIC B XOA€ PCHICHUS 3a/1a4i pE3YyiIbTaTbl, KPUTHUYCCKN OLICHNBATDH
HUX JOCTOBCPHOCTD, IPOTHO3UPOBATH U3MCHCHUC B HOBEIX YCIIOBHUAX;

CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 33/]a4ul B 00pa30BaTEIbHON AESITEIbHOCTH, B TOM
YHUCJIe MPU U3YYCHUU (DU3UKH,

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETHh NEPEHOCUTD 3HAHU 110 (1)I/ISI/IKG B IPaKTHYECKYIO 001acThb KU3HEOACATCIIBHOCTH,

YMETh MHTETPUPOBATh 3HAHMSI U3 PA3HbIX MPEIMETHBIX 00J1acTeil;

BBIJIBUTAaTh HOBBIE UJIE€H, IIpe/yIaraTh OPUTrHHAIbHbIE MTOAXO0AbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 3a]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undopmanmeii:

BJIaJIETh HABbIKAMU MOJy4eHUs MHGpOpManuu (U3NYECKOTO COAEp)KaHUS U3 UCTOYHHKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh [OWCK, aHalIM3, CUCTEMaTU3alUi0 U
UHTEpPIpEeTANI0 HHPOPMAIH Pa3INYHbIX BUJIOB U (OpM MpeacTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTH UH(OPMALIHH;

WCIOJIb30BAaTh CPEACTBA HMH(DOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 3a/a4 C COONIOIEHUEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, PECYpCcOoCOepeKeHUs, MTPABOBBIX U
ATHUYECKUX HOPM, HOPM HUH(POPMAIIMOHHOH O€301MaCHOCTH;

co3JaBaTh TEKCThl (DU3MUECKOTO COJEpKaHUA B pa3Nu4HbIX QopmaTax ¢ y4€ToMm

HazHaueHUs MHPOpMAllMM W LEJNeBOM  ayAMTOpUH, BBIOMpas ONTUMAIBHYIO (QOpMYy
NPEJCTABICHNS U BU3yaIU3alllu.

KoMMmyHuKaTHBHBIC YHUBEpPCaIbHbIE y4eOHbIE JeHCTBHUA:

OCYIICCTBJIATDH OGIJ.ICHI/IC Ha ypoKax (I)I/ISI/IKI/I n BO BHeypquOﬁ ACATCIIBHOCTH,



pacro3HaBaTh MPEANOCHUTKA KOH(DIUKTHBIX CUTYAllMH U CMATYATh KOH(IUKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

IIOHUMATBb U UCIIOJIB30BAaTh NMPCUMYIIICCTBA KOMaHI[HOﬁ u HHZII/IBI/IIIyaJIbHOfI pa60TbI;

BBIOMpATh TEMATHKY W METOJIbI COBMECTHBIX NEHCTBUN C y4€TOM OOLIMX HMHTEPECOB H
BO3MOXXHOCTEH KaXI0TO 4IeHa KOJUICKTHBA;

NPUHUMATh UEJIM COBMECTHOW JAESTEIbHOCTH, OPraHU30BbIBATH MU KOOPAUHUPOBATH
JNEUCTBUA MO €€ JOCTMKEHMIO: COCTAaBIATH IUIAH JEHCTBUH, paCIpelensiTh POJH C Yy4ETOM

MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/bTaThl COBMECTHOM pabOThI;

OLCHUBATb KA4YCCTBO CBOCTO BKJIdJld U KAXAOTO YJYaCTHHKAa KOMAaH/IbI B O6IIII/II\/’I pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE IMPOEKTHI, OLUEHHBATh HJECH C MO3UIMU HOBW3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIICCTBJIATE TIO3UTUBHOC CTPATCrHYCCKOEC TIOBCACHUC B PA3JIMUYHBIX CHUTyallUAaX,
IIPOSABJIATE TBOPYCCTBO U B006pa)KeHI/I€, OLITH HMHHUIIUATHBHBIM.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1elCTBUS
Camoopranuszanms:

CaMOCTOATCIIBHO OCYHICCTBJIATE IMO3HABATCIIbHYIO JACATCIIBHOCTH B obnactu (bI/ISI/IKI/I n
ACTPOHOMHUH, BBIABJISTH HpO6J’I€MBI, CTaBUTH U (bOpMy.]'II/IpOBaTI) CcOOCTBEHHbBIE 3aJa4du,

CaMOCTOSITEJIBHO COCTABJISTH IUJIAH pEIIeHUs PAcYETHBIX M KadeCTBEHHBIX 3ajlad, IJIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOLIUXCA PEeCcypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U NMPEANOYTECHUN;

JIaBaTh OLIEHKY HOBBIM CUTYAIIHIM;

PpaCclIupsATb paMKH y‘IC6HOFO npeaMcTa Ha OCHOBC JIMYHBIX HpeﬂHOqTCHHﬁ;

Je7aTh OCO3HaHHBIM BBIOOP, apryMEHTHPOBaTh €ro, Oparb Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO HpPYIUIMM B o00mactu  (pu3MKH,
MIOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KyJIbTYpHBIN YPOBEHb.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJLJIEKT:



AaBaTb OLCHKY HOBLIM CUTyallUAM, BHOCHUTHL KOPPCKTUBLI B JACATCIBHOCTH, OLICHUBATH
COOTBCTCTBUC PCIYJIbTATOB LCJISAM;

BJIQJICTh HAaBbIKAMH MMO3HABATEIBHON Pe(PIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUIA
Y MBICJIUTEJIBHBIX IIPOLECCOB, UX PE3YJITATOB U OCHOBAHU;

MCTIOJIB30BaTh MPUEMBI pe(IeKCHH ISl OLICHKH CUTYAIMH, BEIOOpA BEPHOTO PELICHHUS;

YMCTb OICHUBATb PUCKH K CBOCBPCMCHHO NPUHUMATDL PCHICHUS 110 UX CHUIKCHUIO,

IIPUHAMAThL MOTUBBI M apIyMEHTHI IPYIUX IIPU aHAIU3€ PE3YJIbTAaTOB AEATEIILHOCTH;

IMpUHUMATh 0665[, IIOHHUMasA CBOM HEAOCTATKH U NOCTOMHCTBA,

IIPUHAMATbL MOTUBBI M apIyMEHTHI IPYIUX IIPU aHATIU3€ PE3YJIbTATOB AEATEIILHOCTH;

MIPU3HABaTh CBOE MPaBO U MPaBO JPYTrUX HA OMIMOKH.

B mpoueCcCe NOCTMKCHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUA IPOTPpaAMMBI 110 (1)I/ISI/IK6 JJIA
YpOBHS CpeHero oomiero oopa3oBaHusl y 00OydarOIIMXCS COBEPIICHCTBYETCS SMOIIMOHATBHBINA

WHTEJUICKT, TIPEATOIararomi cpOPpMUPOBAHHOCTD:

CaMOCO3HaHMsI, BKITFOUYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIHLHOE COCTOSHUE,
BHJICTh HAMPABJICHUS Pa3BUTHUsI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e;

caMoperyJiIupoBaHus, BKJIIOYAIOUIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHUE, CIHOCOOHOCTh aJalTUPOBATHCS K OSMOIMOHAIBHBIM

HU3MCHCHUAM U IPOSABIIATH FI/I6KOCTB, OBITh OTKPBITBIM HOBOMY,

BHy’TpeHHefI MOTHBalu, BKJ'II-O‘I&I—OH.IC?I CTPEMIICHUE K MOOCTHIKCHHIO LCIIHW H YCIICXY,
OIITUMU3M, MHUIIUATHUBHOCTh, YMCHHC ,HGIZCTBOB&TI) HCXO0Os U3 CBOUX BOSMO)I(HOCTeﬁ;

OMIIaTHUH, BKJ'IIO‘IaIOIHeI\/'I CIIOCOOHOCTh ITOHHUMATH OMOIHOHAJIBPHOC COCTOSAHHUE OPYIUX,
YUUTBIBATH €0 IIpHU OCYIIECCTBJICHUU 06I_HGHI/I${, CIIOCOOHOCTB K COYYBCTBHUIO U COIICPCIKUBAHUIO,

COLMAJIBHBIX HABBIKOB, BKJIIOYAIOIIHX CIIOCOOHOCTD BBICTPANBATh OTHOLICHUA C APYTHMU
JJFOAbMU, 38.60TI/ITBC$I, MMPOABJIATb HHTCPEC U pa3pPCIIaTh KOH(l)JII/IKTBI.

IHNPEAMETHBIE PE3YJIBTATBI

K xonmy obyuenus B 10 kiacce npeqMeTHble pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTh c(GOPMUPOBAHHOCTD y O0OyUaIOIUXCS YMEHUI:



JIEMOHCTPUPOBATh Ha MPHUMEPax Pojb U MECTO (U3UKU B (POPMUPOBAHHH COBPEMEHHOM
Hay4YHOW KAPTHUHBI MHUPA, B Pa3BUTHM COBPEMEHHOM TEXHUKHM M TEXHOJIOTWM, B IPAKTUYECKOU
JIeSATSIIFHOCTH JIIOJICH;

YYUTHIBATh TPAHUIBl MPUMEHEHHS H3YYEHHBIX (U3MYECKHX MOJENeH: MarepuanbHas
TOYKa, MHEpIHUajIbHas CHUCTeMa OTCcuY€Ta, aOCONIOTHO TBEPAOE TENO, MICATIBHBIA ra3, MOJECIU
CTPOCHHMS Ia30B, KUJIKOCTEH M TBEPIBIX TEJ, TOYECUHBIA NIEKTPUYECKUHN 3aps]l IPU PELICHUU
bu3nYecKux 3a1ag;

pacrio3HaBaTh (pU3MUECKUE SBICHHS (IPOIECCHI) M OOBSACHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYIISIPHO-KMHETHUYECKOW TEOPHHM CTPOCHHUS BEIIECTBAa M AJIEKTPOIMHAMUKU:
paBHOMEPHOE W PABHOYCKOPEHHOE NPSMOJIMHEHHOE IBH)XKEHHE, CBOOOJHOE TMajfieHue Ted,
NBIDKEHUE TIO0 OKPYKHOCTHU, WHEpLHUs, B3auMoJieicTBHe Tei, auddys3us, OpoyHOBCKOE
JBIDKEHUE, CTPOCHHUE XHUAKOCTEH M TBEPIBIX TeNl, M3MEHEHHEe O00bhEMa TeN MpH HarpeBaHUU
(OXJaxIeHNN ), TETIOBOE paBHOBECHE, MCTIApEeHHe, KOHCHCAIHS, TJIaBJICHUE, KPHCTAILTH3AIHS,
KUTICHUE, BIAXKHOCTh BO3JyXa, MOBBIIICHUE JIABJICHUS Ta3a NMpPU €ro HarpeBaHWU B 3aKPHITOM
cocyJie, CBs3b MEXKIY NapaMeTpaMH COCTOSIHHS Ta3a B HW30MPOIECCax, AIIEKTPHU3AIUs Tell,
B3aMMOJICICTBHE 3apAJI0B;

OTIMCBHIBATh MEXAaHWYECKOE JBHKEHHE, WCIONB3Ysl (DU3MUECKHE BEIMYMHBI: KOOPIMHATA,
MyTh, MEpEeMEIleHNe, CKOPOCTh, YCKOpPEHUE, Macca Teja, CUia, UMIYJIbC Tejla, KHHEeTHYecKas
SHEPTHsi, TOTCHI[MATbHAS DSHEPTHs, MeXaHWueckas paboTa, MEXaHHYeCKas MOIIHOCTh; TMpHU
ONMCAaHWUU TPABWIBHO TPAKTOBaTh (U3UYECKUA CMBICT HCIOJB3YEMBIX BEIWYWH, WX
0003Ha4YeHHsI U €IMHUIIBI, HAXOAUTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUYUHY
C IpYrUMU BEIHMYNHAMU;

ONMHUCbIBATh H3YYCHHBIC TCIIJIOBBIC CBOMCTBA TEI U TEIJIOBEIC SABJICHUSA, MCIIOJIb3Yyd
(1)I/ISI/I“IGCKI/IC BCJIIMYMHBI: OABJICHUC Tas3a, TEMIICpaTypa, CPEAHAA KHUHCTUUYCCKas OSHEPTIUA
Xa0THYCCKOI'0 ABMXKXCHHA MOJICKYJI, CpCAHCKBaApaTH4YHas CKOPOCTb MOJICKYJ, KOJHUYCCTBO
TCIIJIOTBI, BHYTPCHHSASA SHEPIUA, pa60Ta rasa, KOB(b(bI/IHI/IeHT IIOJIC3HOI'O HCﬁCTBHH TCIIJIIOBOI'O
ABUTATCIIA; IIPU OIIMCAHHUU ITPABUJIBHO TPAKTOBAThH (1)I/I3H‘{GCKI/II>'I CMBICJI UCITIOJIB3YEMBIX BCJIIMYHH,
nXx o0003HaUeHUus U CAWHNWIbI, HAXOJHUTH (bOpMy.]'IBI, CBA3BIBAIOIIUEC JAHHYIO (1)I/ISI/I‘leCKy}O
BCJIIMYHHY C APYTHMMHU BCIUMYHNHAM;

OIIHMCbIBATh HU3YUYCHHBIC JJICKTPHUYCCKUC CBOMCTBaA BEIISCTBA H OJICKTPUYECKHUE SBJICHHUA
(HpOI_ICCCbI), HCIIOJIb3YH (1)I/IBI/IIIGCKI/I€ BCIINYHHBI: SHCKTpH‘ICCKI/Iﬁ 3apsad, SJICKTPUYICCKOC IIOJIC,
HaHpH)KéHHOCTB moJji1, IOTCHHOHAJ, Pa3HOCTb IIOTCHHUAIOB; IIpU OIIMCAHUKU IIPABUJIBHO
TpPaKTOBATb (bHSH‘ICCKI/Iﬁ CMBICJI HUCIIOJIB3YEMbIX BCIWYHUH, HUX o003HaueHus u CAMHUIDBI,
YKa3bIBaATb (I)OpMy.]'IBI, CBA3BIBAONIUEC NAHHYIO (1)I/ISI/ILIGCKYIO BCIIMYNHY C APYTUMHU BECIIMUNHAMMU

aHAJM3UPOBATh (U3MUECKUE IPOILECCHl W SBJICHHS, WCHOJB3Yys (U3NYCCKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BcemupHOro TsroTeHus, |, Il u 11l 3akons HploToHa, 3akOH coxpaHeHus
MEXaHUYECKOM SHEPruu, 3aKOH COXpPAaHEHHS MMITYJIbCca, TPUHIUI CYEePIIO3UIIUN CHUII, TIPUHITUTT
paBHOMPABUS WHEPIHUATBHBIX CUCTEM OTCUETa, MOJIEKYIAPHO-KUHETHUECKYIO TEOPHIO CTPOCHHS
BEI[ECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CPEAHENW KWHETHMYECKOW HHEPIHMH TEIUIOBOTO JIBUYKEHHS
MOJIEKYJT C aOCOJIOTHON TeMIepaTypoil, MepBbId 3aKOH TEPMOIMHAMMKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOT0 3apsiaa, 3akoH KymoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (GOPMYIHPOBKY
3aKOHA, €r0 MaTeMAaTUYECKOE BRIPAKEHUE U YCIOBUS (TPAHUIIBI, 00JIACTH ) MPUMEHIUMOCTH;

O0OBSICHATH OCHOBHBIE MMPUHIUIIBL JIeicTBUA MallluH, HpI/I60p0B N TCXHUYCCKUX YCTpOﬁCTB;
pas3jinuaTth yCJIOBUA UX 0e30I1aCHOT0 UCIIOJIb30BaHUS B MMOBCEIHEBHOM KH3HH,



BBIIIOJIHATL SKCIHCPUMCHTBI 110 HMCCJICIOBAHUIO (1)I/I3I/I‘-ICCKI/IX SIBJIECHUU U mponeccoB ¢
UCTIOJb30BAHMEM  TMPSIMBIX M KOCBEHHBIX HW3MEPEHUH, Tpu 3TOM  (OPMYIUPOBATH
npobneMy/3agady W THUINOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYA0BaHUS, IPOBOAUTH OIBIT H (POPMYIHUPOBATH BBHIBOJIBL;

OCYIIECTBIISITh TPSIMBbIE W KOCBEHHBIE HW3MEPEHUS (PU3MUECKMX BEIUYMH, TNPH STOM
BBIOMPATh ONTHUMAJbHBINA CIIOCOO W3MEPEHHS M HWCIOJb30BAaTh HM3BECTHBIE METOIBl OLIEHKH
IIOIPEIIHOCTEN U3MEPEHUN;

HCCIIEI0BATh 3aBUCUMOCTH MEXAY PU3NYECKUMU BEJIMYMHAMU C UCHOJIb30BAHUEM MPSMBIX
M3MEPEHUH, TPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YyNIbTAThl IOJyYCHHOUH
3aBUCHUMOCTH (HU3MYECKMX BEJIMYMH B BHAE TaOnul U TpaduKOB, JeiaTb BBIBOJABI 110
pe3ynbTaTam UCCIIEI0BAHMS;

coOmoaTh MpaBmiIa 0OE30IMacHOTO TpyAa NpH IPOBEICHUM HCCIEIOBAaHHMM B paMKax
y4eOHOTO OSKCHEepHMEHTa, Y4eOHO-MCCIEeTOBATENbCKOH U  IMPOEKTHOW JIESITEIbHOCTH C
HCIO0JIb30BAHUEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemath pacy€THbIE 3aJjauyd C SBHO 33JaHHOM (U3MUYECKON MOJeNblo, HUCHOJb3Ys
(bu3nyeckue 3aKOHbI ¥ MPUHIUIBI, HA OCHOBE aHAIN3a YCJIOBHUSA 337a4d BBIOUPATh (GU3NYECKYIO
MOJENb, BBIACHATh (U3NYECKHUE BEIUYMHBI M (OpMYJbl, HEOOXOAWMBbIE Al €€ pelleHus,
MIPOBOJUTH PACUEThI U OLICHUBATh PEAIbHOCTH MOJTyYE€HHOTO 3HaYeHUsI PU3NUYECKON BEIUUNHBI,

pelaTh KaueCTBEHHBIE 3aJayd: BBICTPAWBATh JIOTUYECKH HEMPOTUBOPEUMBYIO IEMOYKY
paccyXJeHU ¢ OOpOoi Ha U3YyUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

WCIOJIb30BaTh MpPH peUleHHH Y4eOHBIX 3aJad COBpeMEHHble HH(GOPMAIMOHHbBIE
TEXHOJIOTUU JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHpPETAlMU M IPEACTaBICHUS y4eOHOU U
HayYHO-TIONMYJISIpPHONM HMHGOpPMAIK, MOJYYEHHOM W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOJTy4aeMyto HH(POPMALIUIO;

MIPUBOJIUTh MPUMEPHI BKJIAJa POCCHUMCKUX U 3apyOCKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUl;

HCII0JB30BaTh TCOPCTUYCCKHUE 3HAHUA 110 (1)I/ISI/IKG B HOBCGHHGBHOﬁ KHU3HU 1A
obOecneyeHnss 6€30aCHOCTH IIpH O6paI_I_[eHI/II/I C HpI/I60paMI/I U TCXHUYCCKHUMH YCTpOﬁCTBaMH, JJIA
COXpaHCHHA 310POBBA U CO6J'IIO)I€HI/I${ HOPM 3KOJOIrH4€CKOI'0 IIOBCACHUS B Oprma}omeﬁ cpene,

paloTath B rpyIIie ¢ BHIIOJIHEHUEM Pa3IMUHBIX COLUAIBHBIX POJICH, IIaHUPOBATh PAOOTY
IpYIIBbl, palMOHAIBLHO paclpelesiaTh O0O0A3aHHOCTH U IUIAHUPOBAaTh JIEATEIBHOCTh B
HECTAaHJAPTHBIX CUTYallUsX, AJEKBAaTHO OLEHMBATH BKJAJ KaXKJIOTO W3 YYaCTHUKOB TPYIIHBI B
peleHre paccMaTpuBaeMoi IpoOIeMBI.

K xonmy obyuenust B 11 kJacce npeIMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTb c(GOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MpHUMEpax pojb U MeCTO (U3UMKU B (POPMHUPOBAHMH COBPEMEHHOM
Hay4YHOM KapTHHBI MUpPA, B Pa3BUTUHU COBPEMEHHOW TEXHHMKHM M TEXHOJIOTHH, B NMPaKTHUYECKOU
NeATeNbHOCTH JIIOJIEH, IEJIOCTHOCTh U €AMHCTBO (PU3MUECKON KapTUHBI MUPA;



YYUTHIBATh TPAaHUIBl T[PUMEHEHHS W3YYCHHBIX (PU3MUECKUX MOJENeH: TOYCUHBIH
JJIEKTPUYECKUN 3apsn, Jyd CBETa, TOYEYHBbIM MCTOYHUK CBETa, sJEpHas MOJECIb AaToMa,
HYKJIOHHAs1 MO/JIENIb aTOMHOTO si/Ipa MPH PEeICHUN (PU3UIECKUX 3a/1a4;

pacmo3HaBaTh (U3UYECKUE SBICHHS (IIPOIECCHI) U OOBACHATH MX HA OCHOBE 3aKOHOB
AJIEKTPOIMHAMUKH M KBAaHTOBOU (DM3HMKU: AJIEKTPUUECKAs MMPOBOIUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHNYECKOEC, MAarHuTHOC HeﬁCTBHﬂ TOKa, B3aHMOﬂ€ﬁCTBHe MarauMToOB, OJJICKTPOMArHHUTHAsA
HUHAYKIWA, IICfICTBPIC MAaroMTHOIO II0JId Ha IMPOBOAHMK C TOKOM H HBH)KYMHﬁCﬂ 3apsanm,
AJIEKTPOMArHUTHBIC KOJICOAHUS M BOJIHBI, MPSIMOJIMHEHHOE pacIIpOCTPaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, HHTepdepeHuus, AUPpaKus ¢ TOJSIpU3aAIUsS  CBETa, JUCIEPCUSI CBETA,
doToanekrpudeckuit 3hdekt (GoTodrPdeKT), CBeTOBOE JaBlICHUE, BOSHUKHOBEHUE JIMHEHYIATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHASI M HCKYCCTBEHHAs PATMOAKTHBHOCTE;

ONMCHIBAaTh M3y4YEHHbIE CBOMICTBA BELIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE, ONTHYECKHE,
AIIEKTPUYECKYIO MTPOBOJUMOCTD PA3JIMYHBIX CPENl) U AJIEKTPOMArHUTHBIE SIBIIEHUS (TIPOLIECCHI),
UCHOJIb3YSl (U3NYECKHE BEIMYMHBL: D3JICKTPUUECKUH 3apsij, Cuila TOKa, DJIEKTPUUECKOe
HaIpsDKEHUE, YIEKTPUUECKOE CONTPOTUBIIEHUE, Pa3HOCTh MOTEHIIMAIIOB, JIEKTPOABIKYIIAS CHIIA,
paboTa TOKa, MHIYKLMS MarHUTHOro moJis, cuia Ammepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTYIIKH, SHEPrUsl 3JEKTPUUYECKOr0 W MArHUTHOTO TOJIeH, MEepUoJ W 4YacToTa KojeOaHui B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJIa TOKa B MPOLIECCE MApMOHMYECKUX AJIEKTPOMArHUTHBIX
KojeOaHui, (POKyCHOE pacCTOSTHHE U ONTHYEeCKas CHJla JIMH3bI, IPHU OINHCAHUU IPaBUIBHO
TpakToBaTh (UIMYECKUI CMBICT HCHOJIb3YEMbIX BEJIWYMH, MX OOO3HAYEHHS] M €IUHUIBI,
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PM3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;

OTHCHIBaTh M3yYCHHbIE KBAHTOBBIC SIBJICHHS M TMPOIECCHl, HCHOIb3yd (pru3nueckue
BEJIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETa, DHEPIUs U
UMITyJIbC (OTOHA, TMEPUOJl TOJypacmajga, SHEPTHsl CBSI3M aTOMHBIX SIep, NPU ONHUCAHUU
MPaBMWJIBHO TPAaKTOBaTh (DU3MUECKUN CMBICT HCIOJIB3YEMbIX BEJIMYMH, MX OOO3HAYCHUS U
€IMHULIbI, YKa3bIBaThb (OPMYIbI, CBSI3bIBAIOLINE JAHHYIO (U3UYECKYIO BEJIWYUHY C OPYTUMHU
BEJTMYMHAMHU, BBIUUCIISITH 3HAUCHUE (PU3NYECKOM BEJTHMUMHBI;

aHAJM3UPOBATh (PU3MUYECKHE IMPOLECCHl M SIBICHHS, WCIOJIb3YS (U3NYECKUE 3aKOHBI U
npuHOUOBL:  3akoH OMma, 3aKOHBI TIOCJIENOBAaTEIbHOTO W MapajuIeJIbHOTO  COCIUHCHHS
MPOBOJHUKOB, 3akoH JDkoyns—JIeHIa, 3akoH DJIEKTPOMAarHUTHOW  HMHIYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO PaCIpOCTPaHEHHs CBETa, 3aKOHBI OTPAKCHHUsS CBETAa, 3aKOHBI MPEJIOMIICHUS
CBeTa, ypaBHeHHe OWHIITeHHa st (GoTtodddeKrTa, 3aKOH COXpPAaHEHHS DJHEPrHH, 3aKOH
COXpaHCHHSI HMIYJIbCA, 3aKOH COXPAHEHHUS 3JICKTPHUYECKOTO 3apsiia, 3aKOH COXpaHEHUs
MaccoBOr0 4YHCla, MOCTyJaThl bopa, 3akoH paJMOaKTHBHOTO pacihaja, NMpU 3TOM pa3jinyarb
CIIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKECHUE W YCIOBHS (TPaHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

OTIPEJEIIATh HANPaBICHUE BEKTOpPAa MHIAYKLIHUHM MAarHUTHOTO NOJIS NPOBOJHHKA C TOKOM,
cuiiel Amnepa u cuibl JlopeHna;

CTPOUTH U OIMHCBIBATDH I/I306pa)KeHI/Ie, CO31aBacMoOC IIJIOCKHUM 3€pKaJIOM, TOHKOH JII/IH301>'I;

BBITMIOJIHATh 3KCIIEPUMEHTBHl MO HCCIENOBaHUIO (PU3WYECKUX SBJICHHH W TPOLECCOB C
UCTOJb30BAHMEM TPSAMBIX M  KOCBEHHBIX HW3MEpPEHUH: TMpH 3ToM  (OpPMYIHUPOBATH
npobiemMy/3agayy M TUNOTE3y Y4eOHOrO OKCIEpUMEHTa, COOMpaThb YCTAaHOBKY M3
MIPEUI0KEHHOT0 000pYA0BaHUs, TPOBOIUTH ONIBIT U (POPMYIHUPOBATH BBIBOJIBI;



OCYILIECTBIISITh MpPSIMbIE M KOCBEHHBIC H3MEPEHHUs (PU3MUECKUX BEIWYHMH, NPU 3TOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO W3MEPEHHS M HUCIOJb30BAaTh HM3BECTHBIE METOJbl OLIEHKH
IIOIPEIIHOCTEN U3MEPEHUN;

HCCIIEI0BAaTh 3aBUCUMOCTH (PM3MUECKUX BEIMYMH C MCIIOJIb30BAaHUEM MPSMBIX H3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATh YCTaHOBKY, (PUKCHPOBATH pe3ylbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢u3nYecKux BEIMYMH B BHJIE TaOMUI] W Tpa(uKOB, JAenaTh BBIBOABI IO pe3yibTaTaM
HCCIIEA0BAHUS;

coOmoaTh MpaBMiIa 0OE30MACHOTO TpyAa NPH INPOBEAECHHM HCCIEJOBAaHMHA B paMKax
y4eOHOrO SKCHEPHMEHTa, Y4eOHO-HCCIIEeOBATENILCKOM W INPOEKTHOM JESATEIbHOCTH C
HCIO0JIb30BAHUEM U3MEPHUTENBHBIX YCTPONCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemarb pacy€THbIE 3aJauyd C SBHO 33JaHHOM (U3MUYECKON MOJIeNblo, HUCHOJb3Ys
(u3nyeckue 3aKOHbI U MPUHIIUIBI, HA OCHOBE aHAJIM3a yCJIOBUS 33/1a4l BHIOMPATh (PU3NUYECKYIO
MOJENb, BBIACHATh (U3UYECKHUE BEIUYMHBI U (OpPMYJbl, HEOOXOAMMBbIE Ui €€ pelIeHus,
MIPOBOJUTH PAacU€Thl U OLICHUBATh PEAIbHOCTH MOJyY€HHOTO 3HAaYeHUsI PU3NUYECKON BEIUUNHBI,

peiiaTb KauCCTBCHHBLIC 3aJja4yr: BBICTpAHMBATh JIOTHYCCKHW HCEIMMPOTHBOPCUYHMBYIO LCIIOYKY
pPacCy>XJICHUH ¢ OTOPOY HA M3YUECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (DU3NYECKUE SIBJICHHUS,;

WCIIOJIb30BaTh MpH peUIeHHH Y4eOHBIX 3aJad COBpeMEHHble HH(OPMAIMOHHbBIE
TEXHOJIOTUU JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHpPETAlMU U MpeJICTaBICHUs] yuyeOHOW u
Hay4YHO-TIONMYJISIPHOW MH(POPMALMYU, MNOJYYEHHOM W3 Pa3IUYHBIX HCTOYHHMKOB, KPUTHYECKH
aHAJM3UPOBATh M0Jy4aeMyI0 HH(OpPMAILHIO;

OOBSACHATH MPUHILIMIIBI ACHCTBUS MAILIMH, TPUOOPOB M TEXHUYECKUX YCTPOICTB, pa3inyaTh
yCIIOBHUS WX 0€30IaCHOTO UCIOJB30BaHUS B TIOBCETHEBHOM KU3HU;

MIPUBOJIUTH MPUMEPHI BKJIAJAa POCCHUMCKUX U 3apyOeKHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE IIPOIIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUl;

HCIIOJIb30BAaTh TEOPETUYECKHE 3HAHUS 1O (U3UKE B TOBCEJHEBHOM >KHU3HU IS
obecrnieueHrs 0€30MacHOCTH MpU OOpAIEHUH ¢ MTPUOOPaMU U TEXHUUECKUMH YCTPOICTBaMHU, IS
COXPaHEHUS 3/I0pPOBbA U COOIIOACHUS HOPM SKOJIOTMUECKOTO TIOBEICHUS B OKpYKaloIlel cpee;

paboTaTh B rpyMIe C BBHINOJHEHHUEM PA3JIMYHBIX COLMATIBHBIX POJIeH, IUIAHUPOBATh PaboTy
TPYIIbI, PAlMOHATIBHO pacHpeneNiaTh OOS3aHHOCTH U IJIAaHUPOBATh JESITENBHOCTH B
HECTaHJAPTHBIX CUTYallUAX, a/IeKBaTHO OIICHMBATh BKJAJ KaXKJOTO M3 YYaCTHUKOB T'PYMIBI B
pelIeHrne paccMaTpUBAEMON MTPOOIIEMBI.

PaGouas nporpamma mo npeamery «Pu3nka» cBs3aHa ¢ pabodeil MporpaMmmoi
MKOY COIII nep. Mansiit Konbin uepes cieayroiire MHTepaKTUBHbBIE (POPMBI
paboThI ¢ 00YUYAIONTUMHUCS, KOTOPHIE JAIOT 00YJAIONTUMCS BO3MOXKHOCTh
MPUOOPECTH OMBIT BEJCHHSI KOHCTPYKTUBHOTO TUAJIOTA U y4aT KOMaHIHOU paboTe
Y B3aUMOJICUCTBUIO: MHTEPAKTUBHBIE BEOMHAPHI, MACTEP-KIIACCHI, TAPhl U IPYTHE.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HavMmeHOBaHUe pa3/ie/ioB U TEM KosmyectBO 4acoB JnekTpoHHbIe ([UPOBbIE)
n/n nporpamMMmbl Bcero| KoHTpoJibHble IpakTHYecKue 06pa3oBaTesIbHbIE PECYPChI
paboThI paboThI

‘Pasae.ﬂ 1. PU3UKA U METO/bl HAYYHOTI'O I0O3HAHHUA

1.1 ||®u3uka M MeTOo/ibl HAQY4YHOTO MO3HAHUS 2 bubaunoreka HOK
https://m.edsoo.ru/7f41bf72

‘I/ITOI‘O 110 pasjesy H 2 H

IPasgen 2. MEXAHUKA

2.1 |KunemaTtuka 5 bubanoreka LIOK
https://m.edsoo.ru/7f41bf72

2.2 ||AuHaMuka 7 bu6aunoTreka [JOK
https://m.edsoo.ru/7f41bf72

2.3 ||3aKOHbI COXpaHEHUS B MeXaHUKe 6 1 1 bu6bauoTteka [JOK
https://m.edsoo.ru/7f41bf72

‘HTOFO 110 pasjieny H 18 H

‘PaSAEJI 3. MOJIEKYJIIPHAA ®U3UKA U TEPMOJUHAMUKA

3.1 ||OcHOBBI MOJIEKY/SIPHO-KHUHETHUYECKOH 9 1 bu6aunoTteka lJOK

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

3.2 ||OcHOBBI TEpMOJUHAMUKHU 10 1 bu6smoTteka LIOK
https://m.edsoo.ru/7f41bf72

3.3 ||ArperaTHble COCTOSIHHS BeLEeCTBA. 5 bu6saunoTteka [JOK

da3oBble nepexo/bl https://m.edsoo.ru/7f41bf72

‘I/ITOI‘O 10 pasjeny || 24 ||

‘Pasaen 4. 3JIEKTPOJUHAMHUKA

4.1 || DneKTpocTaTUKa 10 1 bu6bsaunoTteka [JOK

https://m.edsoo.ru/7f41bf72
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Ne HavMmeHOBaHUe pa3/iesioB U TEM KosmyectBO 4acoB JnekTpoHHbIe ([UPOBbIE)
n/n IpOTrpaMMbl Bcero| KoHTposbHbIE TpakTHYecKue o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
4.2 |llocTOAHHBIY 3/1IeKTpUYECKUU TOK. TOKH B 12 1 1 Bu6auoTteka LIOK
pPa3/JIMYHBIX Cpesax https://m.edsoo.ru/7f41bf72
‘I/ITOI‘O 110 pasjeny H 22 H ‘
‘PesepBHoe BpeMs H 2 H 1 H H ‘
IOBILEE KOJIMYECTBO YACOB I10 IPOTPAMME || 68 | 4 I 4 [ |
11 KUIACC
Ne HanMeHoBaHUe pa3/ie/ioB U TeEM ’ KosmmyecTBO YyacoB ‘ JnekTpoHHbIe (MdpoBbIe) 06pa3oBaTebHbIE
n/m MpOrpaMMbl Bcero|| KouTposibHbIE [lpakTHYecKue pecypcebl
paboThI paboThI
Pasgen 1. 3JIEKTPOJIMHAMMKA |
1.1 |MarHuTHOe noJie. 3JIeKTPOMarHuTHasi 11 1 3 bub6auoTeka [IOK https://m.edsoo.ru/7f41c97c
UHAYKLUSA
‘HTOFO 110 pasjieny H 11 H ‘
IPazse 2. KOJIEBAHUS M BOJTHBI |
2.1 |MexaHuueckue U 3J1eKTPOMarHuTHbIE 9 1 Bu6sauoTteka LIOK https://m.edsoo.ru/7f41c97c
KoJie6aHus
2.2 |[MexaHU4YeCKHE U 3JIEKTPOMArHUTHbIE 5 1 bub6anoTeka [IOK https://m.edsoo.ru/7f41c97c
BOJIHBI
‘2.3 HOHTI/IKa || 10 “ || 3 HBI/IGJH/IOTeKa [JOK https://m.edsoo.ru/7f41c97c‘
‘I/ITOI‘O 10 pasjeny || 24 “ ‘

‘Pasaeﬂ 3. OCHOBBI CIIELIUAJIbHOW TEOPUU OTHOCUTE/IBHOCTH

3.1 ||OcHOBBI CcllelIMaJIbHOU TEOPHUH

OTHOCHUTEJIbHOCTH

4

1

bu6saunoTteka [JOK https://m.edsoo.ru/7f41c97c
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Ne HanmeHoBaHue pa3/ie/ioB U TeM ’

KousimuectBO 4Yacos

JnekTpoHHbIe (U pOBbIe) 06pa30BaTebHbIE

n/m porpaMMel Bcero| KoHTposibHbIE [lpakTHyeckue PeCypehl
paboThI paboThI
‘I/ITOI‘O 110 pasjeny H 4 H ‘
Pasgen 4. KBAHTOBAS] ®U3UKA |
‘4.1 HanemeHTbl KBaHTOBOM ONTUKH H 6 H || HBI/I6JH/IOTeKa LIOK https://m.edsoo.ru/7f41c97c‘
‘4.2 HCTpoeHI/Ie atroMa H 4 H || HBI/I6JII/IOTeKa [JOK https://m.edsoo.ru/7f41c97c‘
‘4.3 HATOMHoe A4pO H 5 H || HBI/I6JII/IOTeKa [1OK https://m.edsoo.ru/7f41c97c‘
‘I/ITOI‘O 10 pasjeny H 15 H ‘
‘Pas,aeJI 5. 3J/IEMEHTbBI ACTPOHOMHWH U ACTPOPHU3NKH ‘
‘5.1 H3JIeMeHTbI aCTPOHOMMH M aCTPOPU3HKHU H 7 H 1 || HBI/I6JII/IOT€Ka [IOK https://m.edsoo.ru/7f41c97c‘
‘I/ITOI‘O 10 paspeny H 7 H ‘
‘Pas,u,eﬂ 6. OBOBIIAIOIIEE IOBTOPEHUE ‘
‘6.1 HO606Lua}0Luee NIOBTOPEHHUE H 4 H || HBI/I6JH/IOTeKa 10K https://m.edsoo.ru/7f41c97c‘
‘HTOFO 110 pasjieny H 4 H ‘
‘PGBEpBHOE BpeMms H 3 H || H ‘
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[TPO'PAMME
HNOYPOYHOE INTAHUPOBAHME
10 KUIACC
Ne Tema ypoka KosinuecTBO yacoB | Jarta JJIeKTpOHHbIE LU PPOBbIE
n/n Bcero| Koutposbhbie || pakTrueckue || 13Y4€HHs obpasoBaTesbHble PeCypChbl
paboThl paboThl

1 ®dusuka — HayKa 0 IIpupoje. HaqubIe MeTOo/Jbl
I[TO3HAHHUA OKPYy>Karoluiero Mupa

bubaunoreka IOK
https://m.edsoo.ru/ff0c32e2



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c32e2

Ne Tema ypoka KosmyectBO 4acoB ‘ JlaTta JJIeKTpOHHbIE IUPPOBLIE
n/n Bcero| KouTtposbhbie || TpakThueckue || 13Y1€HHA o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
2 |[Posab v MecTO GpU3UKU B POPMUPOBAHUU 1 bu6auoTteka LIOK
COBpeMEHHOM Hay4YHOH KapTUHbI MUDa, B https://m.edsoo.ru/ff0c33e6
NPAKTUYECKOW eI TeJIbHOCTHU JII0Jler
3 MexaHuvyeckoe aBmxeHue. OTHOCUTEJIbHOCTD 1 bubanoreka LIOK
MeXaHU4YeCcKoro JBeHus. [lepemeleHue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpeHHe
4 ||PaBHOMepHOE NPSAMOJIMHEWHOE JIBUXKEHUE 1 Bbu6auoTteka LIOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSIMOJIMHENHOE IBUXKEHU E 1 Bub6anoTeka [IOK
https://m.edsoo.ru/ff0c372e
6 CBoGOIHOE MaZieHue. YCKOpeHre CBOGOIHOTO 1 bubaunoreka LIOK
najieHusI https://m.edsoo.ru/ff0c39cc
7 KpuBosinHelHOe ABUXeHUeE. /|BUKeHH e 1 bu6smoTteka LIOK
MaTepuaJbHON TOYKH M0 OKPY>KHOCTHU https://m.edsoo.ru/ff0c3ada
8 ||[lpuHuMn oTHOCUTe/bHOCTH ["anuies. 1 bubauoTteka [JOK
WUHepumnanbHble cucTeMbl oTcueTa. [lepBbIi 3aKOH https://m.edsoo.ru/ff0c3be8
HeroToHa
9 ||Macca Tena. Cuaa. [IlpyuHUMT CynIeprIO3ULUU CHUJI. 1 bu6bsaunoTteka [JOK
BTopoii 3akoH HeroToHa /151 MaTepraibHOW TOUYKH https://m.edsoo.ru/ff0c3be8
10 ||[TpeTuii 3akoH HbloTOHA /11 MaTepUabHbIX TOYEK 1 bu6bsaunoTteka [JOK
https://m.edsoo.ru/ff0c3be8
11 ||3aKoH BCEMHUPHOTO TAroTeHUs. CHUJa TAKECTH. 1 bu6bsaunoTteka [JOK
[lepBas KocMHU4YecKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
12 ||Cuna ynpyroctu. 3akoH ['yka. Bec Tesa 1 Bubsnoreka LIOK
https://m.edsoo.ru/ff0c3e18
13 ||Cuna Tpenus. KoapodunueHt Tpenus. Cuia 1 bu6bsaunoTteka [JOK
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Ne Tema ypoka KosmyectBO 4acoB JlaTta JJIeKTpOHHbIE IUPPOBLIE
n/n Bcero| KouTtposbhbie || TpakThueckue || 13Y1€HHA o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI

CONPOTHBJIEHUS NIPU JBUKEHUU TeJla B XKUJKOCTH https://m.edsoo.ru/ff0c3f76
WJIU Tase

14 |[[loctynaTtenbHOE U BpaljaTeJbHOE JBUKEHHE 1 bubanoreka LIOK
abcosr0THO TBEpAOro Tesia. MOMeHT cuJibl. [lieuo https://m.edsoo.ru/ff0c41a6
CUJIBL. Y CJI0BHUA paBHOBECHUA TBEPAOIO TeJa

15 |WMny/sbc MaTepuaJbHOW TOYKH, CUCTEMBI 1 Bu6auoTteka LIOK
MaTepHabHbIX TOYeK. UMMyJibC CUJIbl. 3aKOH https://m.edsoo.ru/ff0c43d6
COXpaHeHUs UMITyJbca. PeakTUBHOE JIBHXKEHUE

16 |[[Pa6oTa ¥ MOIHOCTb CUJIbl. KHHeTHYecKas 3Heprus 1 Bub6anoTeka [IOK
MaTepHabHOU TOUKHU. TeopeMa 06 U3BMeHEHUH https://m.edsoo.ru/ff0c4502
KUHETHUYECKOW SHEPTUU

17 |[lloTeHuua/bHadA 3Heprud. [loTeHMa/IbHAdA dHEpPrud 1 bubaunoreka LIOK
ynpyro JedbopMHUPOBAaHHON MPYKHUHBI. https://m.edsoo.ru/ff0c461a
[loTeHnManbHasA 3Heprus Tesa BOJIU3U
NOBEPXHOCTH 3eMJIY

18 ||IloTeHuMa/bHbIE U HETTIOTEHIMa/IbHbIE CUJIbL. CBS3b 1 bu6sunoTteka LIOK
pPaboThl HEMOTEHIUAIbHBIX CHUJI C U©3MEHEHUEM https://m.edsoo.ru/ff0c478c
MeXaHU4YeCKOM 3HEPTHUU CUCTEMBI TeJl. 3aKOH
COXpaHeHHUs MeXaHU4YeCKOW SHEPTUU

19 |J/labopaTtopHas paboTa «MccaesoBaHue CBA3U 1 1 Bubsnoreka LIOK
paboThI CUJIbI C ©BMEHEHHEM MeXaHHU4YeCKOU https://m.edsoo.ru/7f41c97c
JHEepruu TeJsia Ha IpUMepe pacTsSKeHUs1 pe3SUHOBOTO
KIyTa»

20 |[KoHTposibHas paboTa no TeMe «kKnHeMaTHKa. 1 1 Bubsnoreka LIOK
JlnHaMuKa. 3aKOHbI COXpaHEHU S B MeXaHHUKe» https://m.edsoo.ru/ff0c4b74

21 ||OcHOBHBIE MOJIOXXEHUS MOJIEKYJIIPHO- 1 BubsnoTeka LIOK
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Ne Tema ypoka KosmyectBO 4acoB ‘ JlaTta JJIeKTpOHHbIE IUPPOBLIE
n/n Bcero| KouTtposbhbie || TpakThueckue || 13Y1€HHA o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
KMHETUYeCKOU Teopruu. BpoyHOBCKOe ABUKEHHUE. https://m.edsoo.ru/ff0c4dc2
Audodysusa
22 |XapakTep ABWXEHHUS U B3aUMOJIENCTBUS YaCTHI] 1 bubanoreka LIOK
BellecTBa. Moziesiu CTpOeHHUs ra3os, XKUJKOCTEeN U https://m.edsoo.ru/7f41c97c
TBEPABIX TEJ
23 ||Macca moJsiekyJ. KosryecTBo BeljecTsa. 1 Bub6anoTeka [IOK
[TocTosiHHass ABoraJipo https://m.edsoo.ru/7f41c97c
24 |TensioBoe paBHOBecHe. TeMiepaTypa U eé 1 Bbu6auoTteka LIOK
usMmepenue. lllkana temneparyp Lleabcus https://m.edsoo.ru/7f41c97c
25 ||[MpeanbHbid ra3 B MKT. OcHoBHOe ypaBHeHHe MKT 1 Bu6auoTteka LIOK
https://m.edsoo.ru/ffOc4fde
26 ||A6cosit0THaAdA TeMIepaTypa Kak Mepa cpefHel 1 bubauoTteka lJOK
KWHETUYECKON 3HEPTUU JBUXKEHHUS MOJIEKY.I. https://m.edsoo.ru/ff0c511e
YpaBHeHue MeHeneeBa-Kinaneripona
27 ||3akoH JasnpToHa. ['a30Bble 3aKOHKI 1 bu6smoTteka LIOK
https://m.edsoo.ru/7f41c97c
28 ||/labopaTopHasa paboTta «HccnefoBanue 1 1 Bubsnoreka LIOK
3aBUCUMOCTH MEXJy NapaMeTpaMU COCTOSTHUS https://m.edsoo.ru/7f41c97c
pa3peXeHHOro rasa»
29 |[M3ompoiecchl B Uiea/IbHOM Tra3e U Ux rpadpuyeckoe 1 bu6bsaunoTteka [JOK
npejcTaBJeHre https://m.edsoo.ru/ff0c570e
30 |BHyTpeHHsis1 3Heprys TepMOAMHAMUYECKOH 1 bu6bsaunoTteka [JOK
CHUCTEMbI U CIOCOOBI €€ u3MeHeHUs1. KosimuecTBO https://m.edsoo.ru/ff0c5952
TEeMJIOThl U paboTa. BHyTpeHHsA aHeprus
OZJHOQTOMHOTO M/leaJIbHOTO rasa
31 ||Bujgbl Temionepeaayu 1 bubaunoreka LIOK
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Ne Tema ypoka KosmyectBO 4acoB ‘ JlaTta JJIeKTpOHHbIE IUPPOBLIE
n/n Bcero| KouTtposbhbie || TpakThueckue || 13Y1€HHA o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
‘ H H ‘https://m.edsoo.ru/ffOcSc36
32 ||YnenbHas TenI0OEMKOCTH BelllecTBa. KosinmyecTBo 1 bubanoreka LIOK
TEeIJIOThI IPU TeIJIonepeaade. AiabaTHbIN https://m.edsoo.ru/ff0c5c36
nporuecc
33 |[[lepBbIF 3aKOH TEPMOJAMHAMMUKH U €0 IPUMeHeH e 1 Bbu6auoTteka LIOK
K U30MpoleccaM https://m.edsoo.ru/ffOc5efc
34 ||HeoGpaTUMOCTb MPOILECCOB B Ipupoie. Bropoi 1 Bub6anoTeka [IOK
3aKOH TepMOJIMHAMUKH https://m.edsoo.ru/ff0c6230
35 |[Ipunuun aevictBuda u KI1/l TensioBoi MallMHbI 1 bubaunoreka LIOK
https://m.edsoo.ru/ff0c600a
36 ||[Luka KapHo u ero KII/| 1 bubaunoreka LIOK
https://m.edsoo.ru/7f41c97c
37 ||9kosiornyeckre Npo6JyeMbl TEMJIOIHEPTETUKHU 1 bubauoTteka [JOK
https://m.edsoo.ru/7f41c97c
38 ||06o6wamuil ypok «MoJsiekyisipHasi GU3MKa. 1 Bbubsnoreka LIOK
OCHOBBI TEPMOJUHAMHU KU » https://m.edsoo.ru/ff0c6938
39 |[KoHTposbHas paboTa no TemMe «MoJsieKyJisipHast 1 1 Bubsnoreka LIOK
¢usuka. OCHOBbI TEPMOJUHAMUKU » https://m.edsoo.ru/ff0c6a50
40 |[[Tapoobpa3oBaHue U KOHAeHcauus. UcnapeHue u 1 bu6bsaunoTteka [JOK
KWIeHHe https://m.edsoo.ru/ff0c63b6
41 ||AGCo/IIOTHAsA U OTHOCUTEJIbHASA BJQXKHOCTb Bo3ayxa. | 1 bu6bsaunoTteka [JOK
HachbleHHbI# nap https://m.edsoo.ru/ff0c64d8
42 |TBéppaoe Teso. Kpucraninyeckue u amopdHbie Tesa.| 1 bu6bsaunoTteka [JOK
AHU30TpOMNUS CBOUCTB KpUCTaJJIOB. Kuakue https://m.edsoo.ru/ff0c65f0
KpHUcTasibl. COBpeMeHHble MaTepuaJbl



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

Ne Tema ypoka KosmyectBO 4acoB ‘ JlaTta JJIeKTpOHHbIE IUPPOBLIE
n/n Bcero| KouTtposbhbie || TpakThueckue || 13Y1€HHA o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
43 |[[lnaBJyieHHEe U KPUCTA/JIM3aLUs. Y/eJibHas TEMJI0Ta 1 bubanoreka LIOK
muiaByeHus. Cybaumanus https://m.edsoo.ru/ff0c6708
44 |YpaBHeHMe TeNJI0BOro 6asaHca 1 bu6auoTteka LIOK
https://m.edsoo.ru/ff0c6820
45 || 9nekTpuU3anus Tesl. JJIeKTPUIeCKUU 3apsa/. [lBa 1 Bbu6auoTteka LIOK
BU/Ia 3JIEKTPUYECKUX 3aPAJ0B https://m.edsoo.ru/ff0c6bcc
46 |[IpoBOAHUKH, JU3TEKTPUKHU U NIOJYIIPOBOJHUKU. 1 Bu6auoTteka LIOK
3aKO0H COXpaHeHHUSs 3JIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0c6bcc
47 |B3aumMojercTBUEe 3apsAgoB. 3akoH KyJsioHa. 1 bubaunoreka LIOK
TouyedHbIN 3/IEKTPUIYECKUH 3aPsi/]T https://m.edsoo.ru/ffOc6ce4
48 |Hanpsa»EHHOCTBb 3JIeKTpU4eCcKoro noJsd. [[punuun 1 Bu6auoTteka LIOK
CyNneprno3ulUU 3JeKTPUUIECKUX NoJIeN. JINHUU https://m.edsoo.ru/ff0c6df2
HanpsAKEHHOCTU
49 ||PaboTa CUJI 3JIEKTPOCTATUYECKOTO MOJIs. 1 bubauoTteka [JOK
[ToTeHias. PAa3HOCTH MOTEHI[MAJIOB https://m.edsoo.ru/ff0c6f00
50 |IpoBOAHUKHU U AHIJIEKTPHUKH B 1 bu6smoTteka LIOK
3JIEKTPOCTATUYECKOM IoJie. [JuaieKTpuyeckas https://m.edsoo.ru/ff0c7018
IPOHULIAEMOCTh
51 |DnexkTpoéMkocTb. KoHgeHcaTop 1 bu6bsaunoTteka [JOK
https://m.edsoo.ru/ff0c7126
52 ||9/1eKTpOEMKOCTD IJIOCKOTO KOHAeHcaTopa. JHeprusa | 1 bu6bsaunoTteka [JOK
3apsPKeHHOT'0 KOHJleHcaTopa https://m.edsoo.ru/ff0c72c0
53 |/J/labopaTopHas paboTa "U3mepeHue 1 1 bu6bsaunoTteka [JOK
3JIEKTPOEMKOCTH KOHieHcaTopa" https://m.edsoo.ru/7f41c97c
54 |lIpuHUMI AeHCTBUSA U IPUMEHEHHE KOHJIEHCATOPOB, | 1 bu6saunoTteka [JOK

KOIMUPOBAJILHOTO aIlfaparTa, Cprp'IHOFO IIpHUHTEepa.

https://m.edsoo.ru/7f41c97c
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Ne Tema ypoka KosmyectBO 4acoB ‘ JlaTta JJIeKTpOHHbIE IUPPOBLIE

n/n Bcero| KouTtposbhbie || TpakThueckue || 13Y1€HHA o6pa3oBaTesIbHbIE PECYPChI

paboThI paboThI
JJieKTpocTaTU4YecKas 3aluTa. 3a3eMJIeHUe
3JIEKTpONpUOOpPOB

55 ||9/ieKTprUYeCcKU TOK, YCJIOBHS €ro CylieCTBOBaHUS. 1 Bub6anoTeka [IOK
[locTossHHBIM TOK. Cuuia ToKa. HanpsixkeHue. https://m.edsoo.ru/7f41c97c
Conportusisienre. 3akoH OMa Ji/1g ydyacTKa Lenu

56 |[[locienoBaTesibHOE, TapaslieibHOE, CMEIIaHHOE 1 0.5 bubanoreka LIOK
coeilMHeHUEe NPOBOJHUKOB. JlabopaTopHas paboTa https://m.edsoo.ru/ff0c74f0
«H3yyeHue cMelIaHHOT0 COe/JUHEHUS] PE3UCTOPOB»

57 ||PaboTa 1 MOIIHOCTb 3JIEKTPUYECKOI'0 TOKA. 3aKOH 1 Bub6anoTeka [IOK
Jxoyns-JleHua https://m.edsoo.ru/ff0c7838

58 ||3akoH OMa /1g MOJIHOM (3aMKHYTOM ) 1 0.5 Bub6anoTeka [IOK
3JIeKTpUYecKoi 1enu. KopoTkoe 3aMbiKaHuUe. https://m.edsoo.ru/ff0c7ae0
JlabopaTtopHas paboTta «M3mepenue I/[C ucTouHHUKA
TOKa ¥ ero BHYTPEHHero CONPOTHUBJIEHUS»

59 |DsiekTpoHHass NPOBOJAUMOCTb TBEPABIX METAJIOB. 1 bubauoTteka lJOK
3aBUCHMOCTb CONIPOTHUBJIEHUS METAJJIOB OT https://m.edsoo.ru/7f41c97c
TeMnepaTypbl. CBepXnpoBOAUMOCTb

60 |[DsieKTpU4YeCKUM TOK B BakyyMe. CBOMCTBa 1 bu6bsaunoTteka [JOK
3JIEKTPOHHBIX MyYKOB https://m.edsoo.ru/7f41c97c

61 |[losynpoBOJAHUKH, UX COOCTBEHHAsA U IPpUMeCHasi 1 bu6bsaunoTteka [JOK
npoBoArMMOCTb. CBOHMCTBa p—n-Iepexo/a. https://m.edsoo.ru/ff0c84ae
[TosiynpoBOJHMKOBBIE IPUOOPHI

62 ||9/IeKTpUYECKUM TOK B paCTBOpaxX M pacijiaBax 1 bu6bsaunoTteka [JOK
3JIEKTPOJIMTOB. JJIEKTPOJIMTUYECKAs AU CCOIAALUS. https://m.edsoo.ru/ff0c82ba
JJIEKTPOJIU3

63 ||DJIeKTpUYECKUU TOK B rasax. CaMoCTOATe/IbHbIN U 1 bu6bsaunoTteka [JOK
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Ne Tema ypoka ’ KosmyectBO 4acoB ‘ JlaTta JJIeKTpOHHbIE IUPPOBLIE
n/n Bcero| KouTtposbhbie || TpakThueckue || 13Y1€HHA o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
‘ HHecaMOCTOHTeanbIﬁ paspsaj. Mosnus. [l1asma H || H H "https://m.edsoo.ru/ff0c84ae
64 |9neKTpUuecKre Npubopbl U yCTPOUCTBA U UX 1 Bub6anoTeka [IOK
NpaKTU4YecKoe NpuMeHeHUe. [I[paBuia TEXHUKHU https://m.edsoo.ru/ff0c86fc
6€e3011aCHOCTH
65 ||0O6o61aruri YPoK «IJAeKTPOJUHAMHUKAY 1 Bub6anoTeka LIJOK
https://m.edsoo.ru/ff0c88be
66 |KoHTpoJsibHas paboTa 1o TeMe «JJIeKTPOCTaTHKA. 1 1 Bu6auoTteka LIOK
[TocTOSIHHBIHN 3JIEKTPUYECKUHN TOK. TOKU B https://m.edsoo.ru/ff0c8a8a
Pa3JIMYHBIX Cpeax»
67 |Pe3sepBHbIil ypok. KOHTpoJIbHAsA paboTa 1o TeMe 1 1 Bub6anoTeka [IOK
"JneKTpoArHAMHUKA" https://m.edsoo.ru/ff0c8c56
68 |[Pe3epBHbIN ypok. 06061at0MM YpOK o TeMaM 10 1 bubauoTteka lJOK
KJ1acca https://m.edsoo.ru/ff0c8f6¢c
IOBLIEE KOJIMYECTBO YACOB 10 [IPOTPAMME | 68 | 4 [ 4 I
11 KITIACC
Ne Tema ypoka | KosinuecTBO yacoB | Jarta JJIeKTpOHHbIE LU PPOBbIE
n/n Bcero| KouTposbHbie | pakTrueckue || A3yeHHA obpasoBaTesIbHbIEe pecypChl
paboThl paboThl
1 [TocTOosIHHBIE MAarHUThI U UX B3aUMO/IeCTBHE. 1 bubaunoreka [IOK
MaruuTHoe noJie. BeKTOp MarHUTHOM UHAYKLUH. https://m.edsoo.ru/ff0c9778
JIMHYMY MarHUTHOU UHAYKIIUU
2 |[MarHuTHOE noJie NIpOBOJAHUKA C TOKOM. OTBIT 1 bu6bsaunoTteka [JOK
dpcresa. BsauMoaeicTBre NPOBOJJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 |/labopaTopHasi paboTa «M3yyeHre MarHUTHOro noJis || 1 1 Bub6snoTeka LIOK
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[apMoHUYecKue KosiebaHUsl. YpaBHEHUE

rapMoHHYEeCKUX KoJie6aHuit. [IpeBpalieHre saHepruu

Ne Tema ypoka KosmyectBO 4acoB ‘ JlaTta JJIeKTpOHHbIE IUPPOBLIE

n/n Bcero| KonTposbHble | TpakTnueckue || H3y1eHHA o6pa3oBaTesIbHbIE PECYPChI

paboThI paboThI

‘ HKaTymKn C TOKOM» H H "https://m.edsoo.ru/ff0c98fe

4 ||lericTBHe MarHUTHOTO I0JIS HA IPOBOJHUK C TOKOM. 1 1 bubanoreka LIOK
Cuusa Amnepa. J/labopatopHas pa6oTa «HccnegoBanue https://m.edsoo.ru/ff0c9ac0
JIeCTBHUS MOCTOSIHHOI'O MarHMTA Ha PaMKy C TOKOM»

5 ||leificTBMe MarHUTHOTO MOJISl HA JIBHXKYLLYIOCS 1 Bub6anoTeka [IOK
3apsiKeHHYy10 yactuly. Cuia JlopeHuya. PaboTta cuibl https://m.edsoo.ru/ff0c9df4
JlopeHua

6 JseKTpoMariuTHasa UHAYKLUA. [loTOK BeKTOpa 1 Bub6anoTeka [IOK
MarHuTHOU UHAYKIUH. 3/IC UHAYKUMH. 3aKOH https://m.edsoo.ru/7f41c97c
3JIEKTPOMArHUTHOU MHAYKIMYU Papajes

7 |/lTabopaTopHas paboTa «HMcciesoBaHue sBJIeHUS 1 1 Bub6anoTeka [IOK
3JIEKTPOMarHUTHOW UHAYKLIUU» https://m.edsoo.ru/ff0cal50

8 WHAYKTUBHOCTB. ABJIeHHe caMOUHAYKLMU. I /[C 1 bu6smoTteka LIOK
CaMOWHAYKIIMU. JHEPTHUSA MAarHUTHOTO MO0JIST KaTYLIKU https://m.edsoo.ru/ff0ca600
C TOKOM. JJIEKTPOMarHMTHOE 1oJie

9 |TexHuyeckue yCTPOMCTBA U UX IPUMEHEHUE: 1 Bbu6snoreka LIOK
NOCTOSIHHbIE MAarHUThI, 3JIEKTPOMAarHUThI, https://m.edsoo.ru/7f41c97c
3JIEKTPO/JBUTaTeb, yCKOPUTEJH 3JIeMeHTapHBIX
YacTUL, UHAYKIIMOHHAsA NeYb

10 ||O6o6mamui ypok «MaraHuTHoOe 1oJIe. 1 bubanoreka IOK
JJIeKTPOMarHUTHAsA UHAYKIUSI» https://m.edsoo.ru/ff0cab82

11 |[KoHTposibHas paboTa no TeMe «MarHUTHOe MoJIe. 1 1 Bu6snoreka LIOK
JJIeKTPOMarHUTHAs UHAY KLU » https://m.edsoo.ru/ff0cad58

12 ||CBo6oaHBIE MeXaHHUYECKHE KOJlebaHusl. 1 bubaunoreka [IOK

https://m.edsoo.ru/ffO0caf06
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Ne Tema ypoka KosmyectBO 4acoB ‘ JlaTta JJIeKTpOHHbIE IUPPOBLIE

n/n Bcero| KonTposbHble | TpakTnueckue || H3y1eHHA o6pa3oBaTesIbHbIE PECYPChI

paboThI paboThI

13 |/labopaTopHas paboTa «MccienoBaHue 3aBUCUMOCTH || 1 1 Bub6anoTeka LIOK
nepruo/ia MajblX KoJe6baHUM Irpy3a Ha HUTH OT JIJIMHbI https://m.edsoo.ru/7f41c97c
HUTH U MacChl rpy3a»

14 |KonebaTtenbHbli KOHTYp. CBOGOHbIE 1 bu6auoTteka LIOK
3JIEKTPOMarHUTHbIe KoJieOaHUsl B U/jea/IbHOM https://m.edsoo.ru/ff0cb820
KoJie6aTeJIbHOM KOHType. AHAJIOTUSI MEXAY
MeXaHU4YEeCKMMHU U 3JIEKTPOMAarHU THbIMU
KoJIe6aHUSIMU

15 | ®Popmysia ToMcoHa. 3aKOH COXpaHEHUsI SIHEPTHUU B 1 Bu6auoTteka LIOK
H/leaibHOM KoJie6aTeJbHOM KOHTYype https://m.edsoo.ru/ff0cb9c4

16 |llpexacTaBjieHHe O 3aTyXaOIUX KOJeOAHUSX. 1 bubaunoreka LIOK
BbIHYX/leHHbIE MeXaHHUYeCKHe KoJiebaHusl. Pe3oHaHC. https://m.edsoo.ru/ffOcbb86
BbIHyX/JeHHbIE 3/IEKTPOMarHuTHbIE KOJe0aHUsA

17 |[[lepeMeHHbIM TOK. CHHYCOUJa/IbHBIA IEpEMEHHbIN 1 bubsauoTteka [JOK
TOK. MOILLIHOCTb NEPEMEHHOT0 TOKA. AMIVIUTYAHOE U https://m.edsoo.ru/ffOcbd34
JleHCTBYIOIlee 3Ha4eHHe CUJIbl TOKA U HallpsXKeHUs

18 |Tpancdpopmarop. [IpousBoACcTBO, Nepeaaya u 1 bu6bsaunoTteka [JOK
noTpebJieHUe 3JIEKTPUYECKON 3HEPTUHU https://m.edsoo.ru/7f41c97c

19 ||[YcTpOoKCTBO M NpaKTUYECKOE IPUMEHEHUE 1 bu6bsaunoTteka [JOK
3JIEKTPUYECKOT0 3BOHKA, FeHepaTopa NepeMEHHOTr0 https://m.edsoo.ru/ff0cc324
TOKa, INHUH 3JIeKTpolnepeaay

20 ||[9KoJIOTUYECKHE PUCKHU IPU IPOU3BO/CTBE 1 bu6bsaunoTteka [JOK
3JIeKTpo3Hepruu. KysabTypa ucnosib3oBaHus https://m.edsoo.ru/7f41c97c
3JIEKTPOIHEPTUU B IOBCEJHEBHOU XXKU3HU

21 |MexaHuYecKHe BOJIHBI, YCJIOBUA PacCIpOCTPaHEHHUS. 1 bu6saunoTteka [JOK

[Tepuog. CKopocThb pacpoCTPaHEHUS U JJIMHA

https://m.edsoo.ru/ffOcca54
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Ne Tema ypoka KosmyectBO 4acoB ‘ JlaTta JJIeKTpOHHbIE IUPPOBLIE
n/n Bcero| KonTposbHble | TpakTnueckue || H3y1eHHA o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
‘ ‘BOJIHbI. [TonepeyHble U MPOAOJAbHbIE BOJIHbI H H H
22 ||3Byk. CkopocTb 3ByKa. 'poMKOCTB 3ByKa. BbicoTa 1 bu6auoTteka LIOK
ToHa. TeMOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 ||3/71eKTpOMarHuTHBIE BOJIHbBI, UX CBOMCTBA U CKOPOCTh.|| 1 Bbu6auoTteka LIOK
[[kasia 3/1IEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 |[[lpyHUUIIBI PAJUOCBA3U U TeJleBU/eHud. PasBuTue 1 bubanoreka LIOK
cpe/icTB cBsI3U. Pagrosiokanus https://m.edsoo.ru/7f41c97c
25 ||[KonTpoJibHas paboTa «KosebaHUs U BOJHBI» 1 1 Bu6auoTteka LIOK
https://m.edsoo.ru/ff0cc6f8
26 |[[IpamosiHeNHOE pacpoCTpaHeHe CBeTa B 1 Bu6auoTteka LIOK
ofiHOpoaHOM cpesie. TouedHbIN UCTOYHHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
27 ||OTpaxkeHHe cBeTa. 3aKOHbI OTPAXKEHHUS CBeTaA. 1 bubsauoTteka [JOK
[TocTpoeHre n306pa*keHUM B JIOCKOM 3epKaJie https://m.edsoo.ru/ff0cd4e0
28 |[[Ipenomsienue cBeta. [losiHOE BHYyTpeHHee 1 bubsauoTteka [JOK
oTpakeHHue. [IpeJieIbHBINA yroJi OJTHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKeHUS
29 |/J/labopaTopHasi paboTa «M3MepeHUe MOKa3aTess 1 1 Bubsnoreka LIOK
NpeJIoMJIEHUS CTEKJIa» https://m.edsoo.ru/ff0cd67a
30 |J/Iunu3bl [TocTpoeHre n306pakeHUH B JIMH3E. 1 bu6bsaunoTteka [JOK
®opMyJia TOHKOU JIMH3bIL. YBeJHUYeHHUE JINH3bI https://m.edsoo.ru/ffOcdd1e
31 |J/labopaTopHas paboTa «MccieoBaHuE CBOUCTB 1 1 Bu6snoreka LIOK
M300pa’KeHUH B JIMH3AX» https://m.edsoo.ru/7f41c97c
32 ||Aucnepcus cBeta. CJ10’KHBIK cOCTaB 6eJI0r0 CBETa. 1 1 bubaunoreka LIOK
liBeT. JlabopaTopHas paboTa «HabaroeHue https://m.edsoo.ru/7f41c97c
JIUCTIEPCUU CBETa»
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Ne Tema ypoka KosmyectBO 4acoB ‘ JlaTta JJIeKTpOHHbIE IUPPOBLIE
n/n Bcero| KonTposbHble | TpakTnueckue || H3y1eHHA o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
33 |UHTepdepennusa cBeta. Judpakuus ceera. 1 bu6auoTteka LIOK
JudpakumoHHas peméTka https://m.edsoo.ru/ffOced22
34 |Ilonepe4yHOCTh CBeTOBBIX BOJIH. [losiipyu3anus ceeta 1 bu6auoTteka LIOK
https://m.edsoo.ru/ff0cf02e
35 ||OnTuyeckue NpubGOPbHI U YCTPOUCTBA U YCIAOBUS UX 1 Bub6anoTeka [IOK
6e30MacHOr0 MPUMeHeHUs https://m.edsoo.ru/7f41c97c
36 |['paHMLBI IPUMEHUMOCTH KJIACCUIECKON MEeXaHUKH. 1 Bbu6auoTteka LIOK
[TocTysaThl cielajbHON TEOPHUU OTHOCUTEJNBHOCTH https://m.edsoo.ru/ff0cf862
37 ||OTHOCUTENBHOCTb OJHOBPEMEHHOCTH. 3aMe/iJIEHr e 1 bubaunoreka LIOK
BpeMEHHU U COKpallleHue JJIUHbI https://m.edsoo.ru/ffOcfa4?2
38 ||DHeprus U UMIyJibC PENATUBUCTCKOU YACTHUILLbIL. 1 Bub6anoTeka [IOK
CBsI3b MacCChI C 3HEPTHUEN U UMITYJIbCOM. JHEPTHUS https://m.edsoo.ru/ffOcfc68
OKOf
39 ||KoHTpoJsibHas paboTa «OnTrka. OCHOBBI 1 1 Bbu6snoreka LIOK
CrelMaJIbHON TEOPUH OTHOCUTEJbHOCTHU» https://m.edsoo.ru/ffOcf6f0
40 ||[®oTtonHbl. Popmy.a [l1aHka. JHEPTrUs U UMIYJIbC 1 bu6bsaunoTteka [JOK
doToHa https://m.edsoo.ru/ffOcfel6
41 ||OTkpbITHE U UccaegoBaHUe poToadpdekTa. OnbITH A. || 1 bu6bsaunoTteka [JOK
I'. CTosieToBa https://m.edsoo.ru/ffOcffc4
42 ||3akoHbl poTo3pdeKTa. YpaBHeHUe JUHIITENHA A1 1 bu6bsaunoTteka [JOK
dboToadPekTa. «KpacHas rpanuna» porosadpdekra https://m.edsoo.ru/ff0d015e
43 ||[laBnenue cBeta. OnbrThl I1. H. J/lebenena. 1 bubaunoreka [IOK
XHMMHUYeCcKoe JelCcTBUE CBeTa https://m.edsoo.ru/ff0d04a6
44 |TexHuyeckue yCTPOMUCTBA U IPAKTUYECKOE 1 bu6saunoTteka [JOK

npruMeHeHue: GOTO3JIeMeHT, GOTOAATUYHK,
coJIHeYHas 6aTapesi, CBeTOHUO/]

https://m.edsoo.ru/7f41c97c
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Ne Tema ypoka KosmyectBO 4acoB ‘ JlaTta JJIeKTpOHHbIE IUPPOBLIE
n/n Bcero| KonTposbHble | TpakTnueckue || H3y1eHHA o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
45 ||PemeHue 3a7a4 Mo TeMe «J3JIeMEeHThbl KBAHTOBOM 1 bubanoreka LIOK
ONTHKU» https://m.edsoo.ru/ff0d0302
46 |[Mopenb aroma ToMcoHa. OnbiThl Pezepdopa no 1 bu6auoTteka LIOK
paccessHUIO a-yacTull, [l1aHeTapHas Moziesib aToMa https://m.edsoo.ru/ff0d091a
47 |[loctynarsl bopa 1 Bbu6auoTteka LIOK
https://m.edsoo.ru/ff0dOafa
48 |M3s1y4yeHHe U norJolieHrue GOTOHOB P nepexo/ie 1 Bbu6auoTteka LIOK
aToMa C OZJHOT'0 YPOBHS 9HEPTUH Ha Apyrou. Busbl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
49 ||BosiHOBbIE CBOMCTBA YacTull. BosiHbl e Bpous. 1 bubaunoreka LIOK
KopnyckynsipHO-BOJIHOBOM Ayanu3M. CHOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BbIHYK/IeHHO€ U3JIyYeHue
50 |[|OTkpbITHE paguoakTUBHOCTU. OnbITHI Pe3epdopaa 1 bubsaunoTteka [JOK
10 ONpeJieJIeHHUI0 COCTaBa PaJMOAKTUBHOTO https://m.edsoo.ru/ff0d0fd2
U3JIyYeHUs
51 ([CBoiicTBa asbda-, 6eTa-, raMMa-u3aydeHus. Bausuue| 1 bu6smoTteka LIOK
PaZlMOAaKTUBHOCTH Ha KUBbl€ OPTaHU3MbI https://m.edsoo.ru/7f41c97c
52 ||OTkpbIiTHE NPpOTOHA U HeUTpoHA. U30TombI. ANbda- 1 bu6bsaunoTteka [JOK
pacnaj. JJIeKTPOHHbIA U MO3UTPOHHBIN OeTa-pacnaf. https://m.edsoo.ru/ff0d1162
[amMa-u3snyyeHUue
53 ||9Heprus cBsI3W HYKJIOHOB B sjipe. fliepHble peakiuu. || 1 bu6bsaunoTteka [JOK
Anepubiii peakTop. [Ipo6sieMbl, NepCEKTHUBDI, https://m.edsoo.ru/ff0d1356
3KO0JIOTUYEeCKHE aCleKThl 1IepHOM 3HEPTeTUKHU
54 |9n1emeHTapHbIe YacTUlbl. OTKPbITHE MO3UTPOHA. 1 bu6bsaunoTteka [JOK

MeTo/ bl HAOJIIOIEHUST U PETUCTPAI[UH
3JIeMeHTapHbIX YacTull. Kpyr/bii ctos

https://m.edsoo.ru/ff0d0e38
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Ne Tema ypoka KosinyectBo 4acoB ‘ Jara JJIeKTpOHHBIE U PPOBbIE

n/n Bcero| KonTposbHble | TpakTnueckue || H3y1eHHA o6pa3oBaTesIbHbIE PECYPChI

paboThI paboThI
«PyHJaMeHTa/ibHble B3aUMO/IeMCTBHUS. EAMHCTBO
br3MYeCcKol KapTUHbI MUPa»

55 |9Tansbl pa3BUTHUA acTpoHOMUM. [IprukiazHoe U 1 bu6auoTteka LIOK
MHUPOBO33peHUYECKOe 3HaUYeHe aCTPOHOMUHU. Buj https://m.edsoo.ru/7f41c97c
3Bé31HOT0 Heba. Co3Be3/ius, spKUe 3BE3/1bI,

IJIaHETbl, UX BUAMMOE JiBKeHue. CosHeuYHas
cuctema

56 ||Cosniie. CoiHeYHast aKTUBHOCTb. UICTOUHUK 3HEPTUHU 1 Bub6anoTeka [IOK
CostHLA ¥ 3BE3], https://m.edsoo.ru/7f41c97c

57 ||3BEé3/bl, X OCHOBHbIE XapaKTEePUCTUKHU. 3BE3/ bl 1 Bu6auoTteka LIOK
rJIaBHOM NOC/e[0BaTebHOCTU. BHyTpeHHee https://m.edsoo.ru/7f41c97c
cTpoeHUe 3BE3/. CoOBpeMeHHble IPeICTaBJIEHUS O
NPOUCXOXKAEHUU U 3BoI0LUN COJTHIA U 3BE3 ]

58 ||Muneunsiit [lyTe — Hama 'anakTuka. [losioxkenue u 1 Bbubsnoreka LIOK
ABrxeHue CosHua B anaktuke. ['anakTuky. YépHble https://m.edsoo.ru/7f41c97c
ZBIPHI B 1/ipax raJlaKTUK

59 |BcenenHas. Pazberanue ranaktuk. Teopus bosabmoro| 1 bu6bsaunoTteka [JOK
B3pbIBa. PeslMKkTOBOE M3/MyyeHre. MeTarajakTrka https://m.edsoo.ru/7f41c97c

60 |HepeweHHble Npo6ieMbl aCTPOHOMUHU 1 Bubsnoreka LIOK

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

61 |KoHTposibHas paboTa «3ieMeHTbl aCTPOHOMUU U 1 1 Bu6snoreka LIOK
acTpopuU3UKH» https://m.edsoo.ru/7f41c97c

62 ||0606warmyMil ypok. Posb GU3MKU U aCTPOHOMUH B 1 Bubsnoreka LLOK

3KOHOMMUYECKOH, TEXHOJIOTHYECKOM, COLlMa/IbHOM U
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Ne Tema ypoka KosmyectBO 4acoB ‘ JlaTta JJIeKTpOHHbIE IUPPOBLIE
n/n Bcero| KonTposbHble | TpakTnueckue || H3y1eHHA o6pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
3TUYeCKOH cpepax JlesiTeJIbHOCTH YesoBeKa https://m.edsoo.ru/7f41c97c
63 ||06o6wamKil ypok. Posib u MecTo PU3UKHU U 1 BubanoTeka LIOK
aCTPOHOMMHM B COBPEMEHHOM HAayYHOM KapTHHE MUpaA https://m.edsoo.ru/7f41c97c
64 ||0606wamnKil ypok. Posib drusnyeckoit Teopuu B 1 Bub6anoTeka [IOK
dbopMupoBaHUM NpeJCcTaBAeHUN 0 GU3NYECKON https://m.edsoo.ru/7f41c97c
KapTHUHE MUpa
65 ||O606wanmmi ypok. Mecto pusnueckor KapTHUHBI 1 Bu6auoTteka LIOK
MHUpa B 0611eM psiZly COBPEMEHHBIX eCTECTBEHHO- https://m.edsoo.ru/7f41c97c
Hay4HbIX pPeJICTaBJIeHUN 0 IpUpo/Je
66 |Pe3epBHBbIN ypoK. MarHUTHOE MOJIE. 1 Bub6anoTeka [IOK
JdJieKTpOMarHMTHas MHAYKIUA https://m.edsoo.ru/7f41c97c
67 |Pe3epBHbIN ypok. OnTHKa. OCHOBBI ClIEUAIbHOM 1 Bbubsinoreka LIOK
TEeOpUH OTHOCUTENBHOCTH https://m.edsoo.ru/7f41c97c
68 ||Pe3epHblil ypok. KBaHTOBas ¢pusunka. JJieMeHThI 1 bu6bsaunoTteka [JOK
aCTPOHOMHHU U acTPOPU3UKHU https://m.edsoo.ru/ff0d1784
IOBILEE KOJIMYECTBO YACOB 110 IPOTPAMME | 68 | 4 I 7 I
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YUYEBHO-METOJMYECKOE OBECIEYEHUE OGPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI V151 YYEHUKA

o ®wusuka —10/ I'.5l. Msxues, b.b. Byxosues, H.H. Corckuii (k1accuueckuii
Kypc) — 6a30BbIi U ipoduiibHBIN ypoBHU., M.: [IpocBenienue, 2019 r.;

o ®usuka — 11/ I'.5. Msaxkumes, b.b. byxosues, H.H. Cotckuii (kaccuueckuit
Kypc) — 6a30BbIii U TpouibHBINA ypoBHU., M.: IIpocBemenue, 2019 r.

METOANYECKHUE MATEPHAJIBI JJIAA YUUTEJIA

e [loypounoe mianupoBanue no ¢pusuke: 10-11 k1. (0a30BbII ypOBEHb) HA
OCHOBE aBTOpCKOM nporpammsl ['.51. MsikuiieBa u ap.: mocodue st
yuureneil oduieoOpa3osat. opranuzauuii / B.®. lunos. — M.:
[Ipocenienue, 2013;

o Ousuka. KonTpons 3Hanuit, yMeHuit 1 HaBbikoB yyammxcs 10-11 kmaccos. /
M. Ilpocsenienue, 2008 T;

e ®usuka 10, 11 knacc. [Toypounsie paspadotku. /HO.A. Caypos. M.
[Tpocsenienue, 2015 T;

e ®usuka 10, 11 knacc. Kontponbhbeie paboTsl B HOBoM dopmarte. / U.B.
I'onosa, Uuremnext-Lientp, 2011 r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://school.infourok.ru/videouroki
https://resh.edu.ru/subject/28/7/

https://nsportal.ru/shkola/
https://elementy.ru/cataloq/8596/Rossiyskiy obshcheobrazovatelnyy portal scho
ol edu ru

https://class-fizika.narod.ru
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