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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
oOpa3oBaTeNnbHON mporpaMmel, mpenctaBieHHbix B @OI'OC COO, a Takke c yd€Tom
denepanbHOl pabouell MporpaMMbl BOCIIUTAaHHS M KOHIEMIMHM TPENOJaBaHus Y4eOHOTO
npenmera «®Pusuka» B oOpa3zoBarenbHbIX —opraHuzanusx —Poccuiickont  ®enepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTEIbHbIE IPOrPAMMBI.

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
tpeboBanusM PI'OC COO k mIaHUpPyEeMbIM JIMYHOCTHBIM, MPEJIMETHBIM U METanpeIMeTHbIM
pe3yiabTaTaM OOyuYeHHus, a TaKXK€ YYUTHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAyYHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHbIE 1IeIM U3y4yeHUs: (QU3UKH Ha YpOBHE CpeaHero oOmero oOpa3oBaHMs, IIAHUpPYEMbIE
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
MpeIMETHBIE PE3yabTaThI M0 rojiaM OOyYeHUS;
coziepkanue ydeOHoro npeamera «Pu3nka» Mo rogaM o0ydeHus.

dusnka Kak Hayka o Hanbosee o0muX 3aKOHAX MPUPOJIBI, BBICTYIAs B Ka4eCTBE yUeOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[konbHBIA Kypc GU3UKA — CHCTEMOOOPA3yIOMMUMA 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 (GU3NYECKUX 3HAHUW OIpeAesseT 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
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00yJaromuxcs, B GopMupoBaHUE YMEHUIN
MPUMEHSTh HaAyYHBIH METOJ MO3HAHUS IPU BHIMOJIHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUI.

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

Hoes yenrocmuocmu. B cOOTBETCTBUU C HEW KypC SIBJISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPXKUT MaTepuaji U3 BCEX pa3iesioB (U3MKH, BKIIOYACT KaK BOMPOCHI KIACCUYECKOMW, TaK U
COBpEMEHHOM (PU3UKH.

Hoes eenepanuszayuu. B cooTBETCTBUU ¢ HEW MaTepHal Kypca (pu3uku 00beTUHEH BOKPYT
¢usnyeckux Teopuil. Benymmm B Kypce sBuserca (OpMUpOBaHME TNPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaTe€puH, BELIECTBE U IOJIE.

Hoes cymanumapusayuul. Eé peamm3anua npeAnojaract MCIOJIb30BAHUC T'YMAHUTAPHOT'O
IHoTCHIaJia (I)H3PI‘-ICCK01>1 HAaYyKH, OCMBICJIICHHUEC CBA3U pa3BUTUSA (I)I/ISI/IKI/I C Pa3BUTHEM O6I_I_ICCTBa,
a TaKKC ¢ MUPOBO33PCHUCCKMMHU, HPABCTBCHHBIMH U 3KOJIOTHYCCKUMU Hp06J'ICMaMI/I.



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

Hoes sxonoeuzayuu peanusyercs IOCPEACTBOM BBEICHHS JJIEMEHTOB COJEpPIKaHHUA,
MOCBSIIEHHBIX KOJIOTMYECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU ¥ TEXHOJIOTHH, a TaKXkKe 00CYXKIeHHS MPOOIIEM PAallMOHAIBHOTO MPUPOJIOTIOIE30BAHUS U
9KOJIOTMYECKOH 0€30M1aCHOCTH.

CrepXHEBBIMU 3JIEMEHTaMH Kypca (DM3MKH HAa YPOBHE CpeIHEro oOmero oOpa3oBaHHS
ABIISIIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHHNA O CTPYKTYpE MOCTPOCHHS
¢busnueckoil Teopud, poyin (YHIAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpEACTAaBJICHUAX O IMPUPOAC, I'paHUIaX MPUMCHHUMOCTHU TCOpI/II\/’I, I OITUCaHUsA €CTECTBCHHO-
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 MCHOJIb30BAaHUE CHUCTEMbI (DPOHTATBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
abOpaTOPHBIX pabOT, KOTOphIE B TporpaMme 1o (u3nke oOBeAMHEHBI B OONIUMN CIHCOK
YUYEHUYECKUX MPAKTHUECKUX paboT. BrineneHue B yka3aHHOM IepedyHe JabopaTopHBIX padorT,
MMPOBOAMMEBIX IJId KOHTPOJIA M OLCHKHU, OCYHICCTBIIACTCA YYaCTHHKaMH O6pa3OBaTeJ'IBHOFO
rpolecca UCXo/i1 U3 0COOCHHOCTEH MIIaHMPOBaHUS U OCHalleHus kaObuHeTa gusuku. [Ipu 3Tom
obOecrieunBaeTcs OBJIaJiIeHHE OOy4JalONIMMUCS YMEHHMSIMH TPOBOAUTH KOCBEHHbBIE H3MEpEHUS,
HCCJI€e10BaHUA 3aBHCHUMOCTEMN q)HSquCKI/IX BCIIMYMH W IIOCTAHOBKY 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 3aKOHOMEPHOCTH KaK M3 OJHOTO paszfelna
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 (u3nueckod Mojenu s CUTyallud IpPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusmu PI'OC COO k MaTepHaIbHO-TEXHUYECKOMY
obecrieueHnI0 ydyeOHOro mnpoiecca 0a30BbI YpOBeHb Kypca (DM3MKH Ha YpPOBHE CPEIHEro
oOmiero o0pa3oBaHUs JOJKEH U3Y4aThbCsid B YCIOBHSIX MPEIMETHOro kaOuHeTa (DU3MKU WIH B
YCIOBUSX WHTEIPUPOBAHHOTO KabWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO LUKIa. B xabunere
(bu3HMKKN 10KHO OBITH HE0OX0aUMOE T1ab0opaTopHOEe 000PYIOBAHKE ISl BHIIOTHEHUS YKa3aHHbBIX
B ImporpaMMe Mo (GU3MKE YYECHHYECKHX TMPAKTUYECKUX paboT H JAEMOHCTPalMOHHOE
obopynoBaHue.

JleMoHCTpaloHHOe 00opynoBaHue (opMupyeTcss B COOTBETCTBUM C TNPHUHIUIIOM
MUHUMAaJIbHON JOCTAaTOYHOCTU U 00ECHeynBaeT MOCTAHOBKY MEPEUUCIEHHBIX B MPOrpamMMe 10
¢u3nKe KIIOUEBBIX JAEMOHCTpAalMH A MCCIEJOBAHUS HM3y4aeMbIX SBJICHHUH M IPOLECCOB,
SMIHUPHUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHUH.

JIaGopaTtopHoe 00OpyAOBaHUE Il YUEHHUECKUX MPAKTUYECKUX PaboT (opmupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M OOecreyuBaeTcs B pacyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIabOpaTOpHOro 00OpyNOBaHMs JIOJKHBI OBITH
MOCTPOEHBl HAa KOMIUIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHUOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX J1JAOOPATOPHI.



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

(dbopMupoBaHHE HMHTEpeca W CTPEeMJICHHS OOyJaromUXCs K HAayYHOMY H3YUEHHIO IMPHPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE TIO3HAHHS U (POPMUPOBAHUE MCCIIEAOBATEIHCKOTO
OTHOIIEHHS K OKPYKAIOIINAM SIBJICHUSM;

(dbopMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ysbTaTa M3YyueHHs] OCHOB CTPOCHHUS MAaTEePUU
1 GyHIaMEHTAIBHBIX 3aKOHOB (PHU3HKH;

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

(dbopMUpOBaHHE TIPEACTABICHUN O PONM (HU3UKU U PAa3BUTHS 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,
BKIJIIOYAsi MEXaHUKY, MOJEKYJISPHYIO (U3HKY, DJIEKTPOJMHAMUKY, KBAHTOBYIO (HU3UKY H
AIIEMEHTHI aCTPOPU3UKY;

¢dbopMHpoBaHHE YMEHHIl NPUMEHSATbh TEOPETUYECKHE 3HaHUS Uil OOBSCHEHHS (U3NYECKUX
SIBIIGHUN B IPUPOJIE U JUTSl IPUHATHUS MPAKTUYECKUX PEIIEHUH B IOBCEIHEBHOM KU3HU;
OCBOEHHE CIIOCOOOB PELIEHUs PA3JIMYHBIX 33a4 C SIBHO 3aJaHHOH (U3MUECKOi MOJeNbIo, 3a1ad,
MOJIPa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO3/1aHUE (PU3MYECKOM MOJAEIH, aJeKBATHOM YCIOBUAM
3aJauy;

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

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

CO3/laHME YCIOBUH [ 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).

[Ipemaraemerii B mporpamMme 1o Gu3MKe nepeueHb JIa00paTOPHBIX U MPAKTHYECKUX padoT
SIBJIIETCS PEKOMEHIOBAHHBIM, YYHMTEIb JE€JaeT BBIOOp MpOBeAeHHUS Tab0OpaTOpHBIX paboT U

OIIBITOB C y‘IéTOM HHAWBUAYAJIbHBIX ocoOeHHOCTEHN o6yqafomnxc;1.

COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. @u3uka 1 MeTOAbI HAYYHOT'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 MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpuHINIT COOTBETCTBUSI.

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

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPHUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE AATYUKH.

Pa3znen 2. MexaHuka
Tema 1. Kunemamurka

Mexaanueckoe aBukeHune. OTHOCHUTEIBHOCTh MeEXaHHMYeCKOTo ABMkeHud. Cucrema
otcuéra. Tpaekropus.

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

MaTepHUaTbHOM TOYKHM, UX MPOEKIUH HAa OCH CHCTeMbl KoopAuHaT. Clo)KeHHe MepeMelieHUid U
CJII05KEHUE CKOPOCTEH.

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

CBoboaHoOe majieHre. Y CKOpeHue CBOOOTHOTO TaACHHMS.
KpuBoymHeiiHoe nBwkeHue. JIBWKEHHE MaTEepHAIBHOW TOYKH II0 OKPYXHOCTH C
MMOCTOSTHHOW TI0O MOJYJIO CKOPOCTHIO. YTJOBasi CKOPOCTh, JMHEWHAas CKOpocTh. Ilepwon u

yactoTa oOpaieHus. LlenTpocTpeMuTenbHOe yCKOPEHHE.

Texuuueckue YCTpOﬁCTBa U MPAKTHYCCKOC IMPHUMCHCHHC. CIIMAOMCTP, JABHKCHHC
CHapAO0B, LCITHbIC U peMéHHHe nepcaaydu.

Jlemoncmpayuu

Mogens cuctemMbl OTCUETA, MILTIOCTPALMSA KHHEMATHYECKUX XapaKTEPUCTUK JIBUKEHUS.
[IpeoOpazoBanue IBUKEHHI C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue ABrkeHUs Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.
N3mepenue yckopeHHst CBOOOTHOTO MaICHHMSL.

HanpaBneHHe CKOpPOCTH IIpU ABUKCHUU 11O OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenne HepaBHOMEPHOTO IBUKEHUS C LIEJIBIO ONPEICIICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS ~ MEXAY  IYTAMH,  NPONUACHHBIMA  TEIOM 34
IIOCJIEIOBATEIIBHBIE PaBHBIE IPOMEXKYTKH BpPEMEHM IIPH PAaBHOYCKOPEHHOM [JBIKEHUU C
HA4YaJIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBUKEHU MAPUKA B BA3KOU KHUJIKOCTH.

N3yuenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHnmn otHocuTensHOCTH ['anmunes. [lepBbiit 3akoH HeroToHa. MHEpIManbHble CUCTEMBI
OTCY€Ta.

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

3akoH BceMHpHOro TsaroteHus. Cuna tsokectu. [lepas kocMudeckasi CKOpOCTb.

Cuna ynpyrocrtu. 3akoH I'yka. Bec tena.

Tpenune. Buasl TpeHus (mokos, ckoibxeHus, kadeHus). Cuna tpeHus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJBbKEHHUS U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBIIEHUS
MIPU ABVOKEHUU TEJA B )KUJIKOCTU WJIH rase.

[TocTymarensHOE M BpamnaTeIbHOE JIBMYKEHHE a0COIOTHO TBEPJOTO TEa.

MoOMEHT cwibl OTHOCHTEIBHO OCH BpamieHusa. l[lnedo cuibl. VYciaoBus paBHOBecus
TBEPJIOTO TeNa.

Texaudeckue YCTpOP'ICTBa U MPAKTUYCCKOC TPHUMCHCHHC. IOAUIMIIHUKHU, JIBHUXCHHC
HCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHEHME MacC B3aMMOJICHCTBYIOLIUX TEll.
Bropoit 3akoH HeroTona.

N3smepenue cui.

CnoxeHue Cuil.

3aBUCHMOCTh CHIIBI YIIPYTOCTH OT AehOopMaIIHy.

HepecomocTts. Bec Tena IIpru YCKOPCHHOM MOabEME U NaJICHUM.



CpaBHEHHUE CUJI TPEHUS TIOKOSI, KAUYEHUS U CKOJIb)KEHUS.
VYcnoBus paBHOBeECUS TBEPAOTO Tena. Buapl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopsie pabomul
W3yuenue nBuxeHust Opycka 1o HaKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYIOCTH, BO3HHUKAIOIIMX B MPY)KHHE U PE3UHOBOM
oOpasiie, oT ux jaedopmarium.

HccnenoBanue ycioBuil paBHOBECHs TBEPAOIO Tella, UMEIOIIETO OCh BPAILIEHUS.
Tema 3. 3akonvl coxpaneHusn ¢ MexanHuke

Nmnynec MaTepualibHON TOYKM (Te€la), CUCTEMBl MaTepUalbHBIX ToueK. IMIynbc cuiibl u
M3MEHEHHE UMITyJIbca Tejla. 3aKOH COXpaHEeHUs UMIyibca. PeakTuBHOE JBMKEHUE.

Pabora cuiel. MOIIIHOCTE CHITBL.

Kunernueckass sHeprus MarepuaibHOM Touku. TeopemMa 00 M3MEHEHHUM KUHETHYECKOM
SHEPTHH.

[ToTenumanesHas sHeprus. [loreHnuanbHas 3Heprus ynpyro 1eopMUPOBAHHON MPYKUHBI.
[ToTenumanpHas 3Heprus Teaa BOIM3U MOBEPXHOCTH 3EMIIH.

HOTCHHI/IEUII)HI)IG N HCIIOTCHIHAJIBHBIC CHIIBI. CBs13b pa60TBI HCIMOTCHIHUAJIBHBIX CHII C
H3MCHECHHEM MEXaHHMISCKOM OHCPIHUU CUCTEMBI TCII. 3aKkoH COXpaHCHHA MEXaHHYeCKOM OHCPruu.

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

Texuuueckue ycTpoWcTBa U MPAKTUYECKOE MPUMEHEHHUE: BOJAOMET, KOMEP, MPYKUHHBII
MUCTOJIET, IBUKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[lepexon moTeHIMAIBHON PHEPTUHU B KHHETUUECKYIO M 0OpaTHO.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

I/I3yquI/Ie a0COJIFOTHO HEYHpyroro yaapa € IOMOHIIBIO IBYX OAWHAKOBBIX HHUTAHBIX
MasATHHKOB.

HccnegoBanue cBs3U paGOTBI CHJIbl C HM3MEHEHMEM MEXaHHUYeCKOU OHEprum TCJIa Ha
MpUMEPC PACTANKCHUA PE3UHOBOIO KT'yTaA.



Paznen 3. Moaexkyasipuas Gpu3uKa 1 TEPMOAUHAMUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE OJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 00OOCHOBAaHHE.
bpoynoBckoe nBmxkeHue. Huddysus. XapakTep ABWKCHUS W B3aUMOJCHCTBUS YaCTHI]
BelmecTBa. MoJielu CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX TeN M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE ATUX Mojelied. Macca u pasmepsl Mojekyn. KonndecTBo BemiecTsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopnens uaeansHOoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KWUHETUYECKOW Teopuu
uaeanbHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa CpeaHed KUHETUYECKOW HHEPTruu
TEIIOBOrO JABWKEHWS dvactul rasza. Illkama temnepatyp KensBuHa. ['a30Bble 3aKOHBI.
VYpasuenue MenpaeneeBa—Kimaneiipona. 3akon Jlanmerona. M3omporiecchl B UACAIBHOM Ta3e ¢
MIOCTOSIHHBIM KOJIM4YEeCTBOM BenlecTBa. ['paduueckoe npeacraBieHne U30MPOIECCOB: U30TEPMA,
n30x0pa, u3obapa.

Texnudeckue ycTpoicTBa U MIPaAKTUUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbITEL, JTOKa3bIBAIONIME JUCKPETHOE CTPOEHUE BemecTBa, ¢oTorpaduu  MOJIEKYI
OPraHM4YeCKUX COCTMHECHUMH.

OmnbrTel 10 AU G Y3UN KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOLIUE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJCHCTBHUSL.
Monens, WUTIOCTpUPYIOLIas MPUPOTY JaBJICHUS ra3a Ha CTEHKH COCYa.

OnBIThI, MIUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSHUS UACATBLHOTO ra3a, H30MPOIIECCHI.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

OnpeﬂeneHHe MacCbl BO3[1yXa B KJIaCCHOM KOMHATe Ha OCHOBE I/ISMCpCHI/Iﬁ 00BéMa
KOMHAThI, JaBJICHUA U TEMIICPATYPhI BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXIY IMapaMeTpaMu COCTOSHUS Pa3peKeHHOTO Tra3a.

Tema 2. Ocnogvl mepmoounamuku

Tepmoannamuueckasi cuctemMa. BHYTpeHHSIE dHEprus TEPMOIAMHAMHYECKON CHCTEMBI H
criocoObl e€ m3MeHeHus. KonmndyecTBo TErioTsl U pabota. BHyTpeHHsIs SHEPTUs 0JHOATOMHOTO

HAeajJbHOro raza. Bunpl TCIUIONCpeaauu: TCIUIONMPOBOAHOCTh, KOHBCKIUA, U3JTYUCHHUC. YaenbHas
TEINIOEMKOCTD BEIIECTRA. KoanuecTBo TEIIOTHI Ipu TCIUIonepeaaic.



[lonsitue 06 ammabatHOM mpornecce. IlepBblil 3akoH TepmoauHamuku. [IpuMeneHue
MIEPBOTO 3aKOHA TEPMOJMHAMUKY K M3omporeccaM. I'paduyeckas nareprperaus padboThl rasa.

Bropoii 3akon TepmoanHamukyd. HeoOpaTUMOCTh IPOLIECCOB B MPUPO/IE.
TemoBbie MamuHbl. [IpuHIMIIBI HelicTBUS TeIIOBbIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
TEIUIOBbIX MamuHax. Koagduuuent noneznoro aeiictsus teroBoil Mammubl. [Hukn Kapho u

ero k03()(UIMEHT MOJIE3HOTO AEHCTBUA. DKOJIOTHIECKHE MPOOIEMBI TETIIOHEPTETUKH.

TexHuueckrue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: JBUIATellb BHYTPEHHETO
CropaHusi, OBITOBOM XOJIOIMIIBHUK, KOHIHIIMOHEDP.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEpPrUM Teja IMpPU COBEPIIEHUU pabOThl: BBUIET NMPOOKH U3
OYTBUJIKM TOJ ACWCTBHEM CXATOro BO3/yXa, HarpeBaHue 3pupa B JATyHHOU TpyOke MyTEéM
TpeHus (BUICOJEMOHCTPAIINS).

N3menenne BHyTpeHHeH sHepruu (TeMrepaTypbl) Teja Mpu Terionepeaaye.

OneIT 1o aguabaTHOMY PaCHIMPEHHUIO BO3/IyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTaTelsl BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3Mepenne yaenbHOM TEI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoewvie nepexoovl

[TapooGpazoBanue u koHaeHcanus. Vicnapenue n kunenue. AGCOIIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh Bo3ayxa. HacelleHHblil map. YaenbHas TemoTa napooOpazoBaHHs. 3aBHUCUMOCTh
TeMIepaTypbl KUIEHUS OT JIaBJICHHUS.

Teépnoe teno. Kpucrammyeckue u amop@Hblie Tena. AHU30TPOIUS CBOMCTB KPUCTAIJIOB.
XKunkue xpucramiel. CoBpeMeHHble Marepuanbl. I[lnaBieHue m Kpucrammmsanus. Y elbHas
TeruioTa riasieHus. Cyomumanus.

VYpaBHeHHE TEIIOBOro OajnaHca.

TexHuueckue yCTpOICTBA M MPAKTUYECKOE NIPUMEHEHHE: TMIPOMETP M IICUXPOMETD,
KaJIODUMETP, TEXHOJIOTUM  IIOJIyYE€HUS COBPEMEHHBIX MAaTEpHUajoB, B TOM  4YHCIE
HAaHOMAaTEpHUaAJIOB, U HAHOTEXHOJIOTHH.

Jemoncmpayuu

CBolicTBa HaCBIICHHBIX [1APOB.

Kunenne IIpU MOHMKCHHOM JIaBJICHUU.

CrniocoObI M3MepEeHHst BIaKHOCTH.



HaGumtonieHne HarpeBaHus U IUIaBJICHUS KPUCTAUIMUECKOTO BEIIECTBA.
JleMoHCTpanys KpUCTalIOB.
Yuenuueckuii sxcnepumenm, arabopamopnuvie pabomul

I/I3MepeHHe OTHOCHTCIBHOMN BIAXKHOCTH BO3ayXa.

Pazjen 4. DiaekrpoamHnamMuka
Tema 1. Inekmpocmamuka

OnexTpuzanus Ten. OJeKTpUYeckuid 3apsa. JBa BHIa DSIEKTPUYECKUX 3apsiOB.
[IpoBOJHUKH, AUANEKTPUKH U OJTYIPOBOIHUKU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOTO 3apsijia.

B3anmopeiicteue  3apsnoB.  3akoH Kynona. TodeuHBIl  2JIEKTpUYECKMH  3apsii.
Onexktpuueckoe moJsie. Hanpsok€HHocTh anexkTpuyeckoro mods. IlpuHuun cynepnosunuu

OJICKTPHUYCCKUX monei. JInaun HaHpﬂ)KéHHOCTI/I OJICKTPUYCCKOTO ITOJIA.

Pabota cun osnexrpocrarmueckoro mons. [loteHmuman. Pa3HOCTh MOTEHIIHMATIOB.
[TpoBOAHMKY W AMDIEKTPUKH B AJIEKTPOCTATHYECKOM ToJie. JludiekTpuueckasi MpOHUIIaeMOCTb.

DnekTpoéMKoCcTh. KoHaeHcaTtop. DIEKTpOEMKOCTh IJIOCKOTO KOHAEHCATOpa. JHEprus
3apsHKEHHOTO KOHICHCATOPA.

Texnuyeckne yCTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: AJIEKTPOCKOI, 3IIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHAEHCATOP, KOMUPOBAIHHBIN
armapar, CTpyHHbIN PUHTEP.

Jlemoncmpayuu

YCTpoHCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3aumoselicTBue Ha3IEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX TEl.

[IpoBOTHUKY B 3NIEKTPOCTATUYECKOM IIOJIE.

DNeKTpocTaTUYeCKas 3aluTa.

I[I/ISJ'IGKTpI/IKI/I B JJICKTPOCTATUYCCKOM IIOJIC.

3aBUCHMOCTD BHCKTPOéMKOCTI/I IJIOCKOTO  KOHACHCATOpa OT IUIomaanu IIJIAaCTHUH,
pacCToAHUA MCXKIAY HUMU U IlHBHeKTqueCKOﬁ MIPOHUTTACMOCTH.

3Hepr1/151 3apsKCHHOT'O KOHACHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3mepenue 3mekTpo€MKOCTH KOHIEHCATOPa.
Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNEKTPUUYECKUN TOK. YCIIOBUS CYIIECTBOBAHUS JIEKTPUUYECKOTO TOKA. VICTOUHUKH TOKA.
Cwuia Toka. [locTOSIHHBIIH TOK.

Hanpsokenne. 3akon OMma as1s yyacTka LIETH.

QHCKTPI/I‘-ICCKOG COIIPOTUBJICHHC. YnaenpHOE COIIPOTUBJICHHUC BCIICCTBA.
HOCJIGZ[OB&TCJH)HOG, napaujiCJbHOC, CMCIIAaHHOC COCANHCHUC ITPOBOAHHUKOB.

PaboTa anextpuueckoro Toka. 3akoH Jxoyns—Jlennia. MOIHOCTh 3IEKTPUYECKOTO TOKA.

DNEKTPOBMKYIIAS CHJIa U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKa. 3akoH OMa st
MOJTHOM (3aMKHYTOM) 3eKTpuieckoit nenu. KopoTkoe 3amMpIkaHue.

DIEeKTpOHHAs MPOBOAUMOCTb TBEPABIX METAILUIOB. 3aBUCHMOCTh COITPOTHUBIIEHUS METAJIIOB
oT Temneparypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOCTBEHHas M MpPHUMECHas MPOBOJAUMOCTbh MOJYIMPOBOJIHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PUOOPHI.

DJIEKTPUYECKHII TOK B PAcTBOpax M pacIjiaBax AJIEKTPOJUTOB. IJIEKTPOIUTHUYECKAS
JUccolManus. JIEKTPOIU3.

DIJIEKTPUYECKHUI TOK B razax. CaMOCTOSITENIbHBIA M HECAMOCTOATENIbHBIN pa3psia. MosHus.
[Tna3ma.

TexHuyeckre yCTpocTBa U MPaKTUUYECKOE MPUMEHEHUE: aMIIEpPMETP, BOJIBTMETP, pEOCTaT,
HWCTOYHUKHA TOKA, SJEKTPOHArpeBaTelbHbIE TPUOOPHI, SJIEKTPOOCBETUTEIBHBIE IMPUOOPHI,
TEPMOMETP  CONPOTHUBJICHHUS, BAKyyMHBIH  JHOJ, TEPMHUCTOPHI H  (HOTOPE3UCTOPHI,
MOJIYIPOBOJAHUKOBBINA U0/, TAJIbBAHUKA.

Jlemoncmpayuu

I/ISMepeHI/Ie CHJIbI TOKAa U HAIIPSIKCHHA.

3aBHCUMOCTh COIIPOTUBJICHUA HWJIHMHAPUYCCKUX IIPOBOJHUKOB OT IJIHHBI, IIJIOIIaJU
MOMEPCHYHOTO CCUYCHHUA U MaTCpHraJia.

CwMemranHoe COCAMHCHHC ITPOBOJJHUKOB.

HpﬂMOG HU3MCPCHUC BHCKTPOHBH)KYHJCIZ CHIJIBI. KOpOTKOG 3aMbIKaHUEC TaJIbBAHUYCCKOI'O
QJICMCHTA U OICHKA BHYTPCHHECTO COIIPOTUBJICHUS.

3aBUCHMOCTD COMMPOTUBJICHUA METAJIJIOB OT TEMIICPATYPHI.

HpOBO,Z[I/IMO CTb DJICKTPOJIUTOB.



HckpoBoii pa3psi ¥ IPOBOJUMOCTb BO3yXa.
OAHOCTOPOHHSIS IPOBOUMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3ydyeHne cMEIaHHOTO COCIMHEHUS PE3UCTOPOB.

N3mepenne  BiEKTpOIBHXKYIIEH CWJIbI HMCTOYHMKA TOKA M €r0  BHYTPEHHETO
COITPOTHUBJIICHHS.

HaGnronenue anexkrponusa.
MexnpeaMeTHble CBSI3U

N3yuenne xypca ¢usuku 6a3oBoro ypoBHsS B 10 Kimacce ocCymiecTBiIseTcs ¢ y4€ToM
COJICPKATEIBHBIX MEXKIIPEAMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OWOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nouamusi, CBSI3aHHBIE C HW3YYEHHEM METOJOB HAyYHOTO TO3HAHMUS:
sBJICHUE, Hay4yHbId (pakT, rumoresa, (Qu3myeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIIO/IEHUE,
JKCIIEPUMEHT, MOJIEIIMPOBAHNAE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: permieHue CUCTEMbl  ypaBHEHWH, JuHEHHas (QyHKIUA, Mmapaboia,
runep6oa, ux rpaduku 1 cBOCTBa, TPUTOHOMETpUYECKHEe QYHKIIUU: CUHYC, KOCUHYC, TAHTEHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HMX MPOEKUHWH Ha OCH
KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexannyeckoe ABWKEHUE B KWUBOW mpupone, auddy3us, ocMocC, TEII000MeH
YKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIayu, TEIIOBOE PABHOBECHE), IIEKTPHUUECKUE SBJICHUS B
YKUBOU IIpUPOJIE.

Xumus: JAUCKPETHOE CTPOCHHUE BEIICCTBA, CTPOCHHE aTOMOB H MOJICKYJ, MOJIb BECIICCTBA,
MOJIsIpHasd Macca, TCIIJIOBBIC CBOMCTBaA TBépI[BIX TCII, )I(PII[KOCTGﬁ U Ta30B, JJICKTPHUYCCKUC
CBOMCTBaA MCTAJJIOB, DJICKTPOJIUTHYCCKAsA AMCCOoONMalys, ralbBaHHUKa.

l'eoepaghus: BIaXXHOCTH BO3/AyXa, BETPhI, 0apoMeTp, TEPMOMETP.

Texnonoeus: mpeodbpazoBaHue IBIKEHUI ¢ UCTIOIH30BAHUEM MEXaHH3MOB, YUET TPEHUS B
TEXHMKE, TOJIIMITHUKY, HCIIOJIb30BAHME 3aKOHA COXpPAaHEHHUS UMITyJIbca B TEXHHUKE (pakera,
BOJOMET U Jpyrue), J[ABHUraTellb BHYTPEHHEro CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOIMJIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4E€HUSI COBPEMEHHBIX MATEPHAJIOB, B TOM YHUCIIE
HAaHOMATEepUAJIIOB, W  HAHOTEXHOJIOTMH,  DJJEKTPOCTAaTHYECKas  3aIluTa,  3a3€MJICHHE
ANIEKTPONIPUOOPOB, KCEPOKC, CTPYMHBIH NpUHTEp, 3JIEKTpOHarpeBaTelbHbIe MHPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, T'aJIbBAaHUKA.

11 KJIACC



Pa3nes 4. duekTpoanHaMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[lIocrosiHHbIE MarHWTHL. B3aumonelcTBUE NOCTOSHHBIX MArHUTOB. MaruuTtHoe IoJe.
Bekrop marauTHOM MHAYKIMK. [I[pyuHIMI Cynepno3uuuy MarHUTHBIX N0JIeH. JIMHUM MarHuTHOM
uHaykuuy. KapTuHa TuHUI MarHUTHOW MHAYKIUY OJIE HOCTOSTHHBIX MarHUTOB.

MaruutHoe 1oJie MpoBOJHUKA ¢ TOKoM. KapTuHa AMHMIA MHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJAHMKA U 3aMKHYTOI'O KOJIBLIEBOI'O MPOBOJHMKA, KATYIIKU C TOKOM.
OmnsiT Dpcrena. B3anmopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJb U HallpaBJICHUE.

Cuna JlopeHma, €€ MoAynab W HampaBlieHHE. JI[BUKEHHE 3apsHKEHHOM YacTUIbl B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiel Jlopenia.

SIBneHue DNEKTPOMarHUTHOM HMHAYKIUU. [IOTOK BEKTOpa MAarHUTHOM HWHAYKLHH.
DNEeKTPOABMKYIIAS CHUJIA UHAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMU Dapajes.

BuxpeBoe snexkTpuyeckoe moje. DNEKTPOABIKYIIAs CUiIa HHIYKIMH B IPOBOJHHKE,
JBUKYIIEMCS TOCTYNATEeNIbHO B OJTHOPOIHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NHIykTUBHOCTD. SIBICHUE CAMOMHAYKIIMH. DICKTPOIBIKYINAS CHJIa CAMOWHTYKITHH.
DHeprusi MarHuTHOTO TIOJISL KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

Texaudeckue YCTpOfICTBa U MPaAKTUYCCKOC IIPUMCEHCHHUC. IIOCTOAHHBIC MAarHUTHI,
QJICKTPOMATHUTHI, JJICKTPOABUI'ATCIIb, YCKOPUTCIIN JICMCHTAPHBIX YaCTUL], HHAYKIITUOHHAS I1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE ANEKTPOHHOIO MTy4YKa MAarHUTHBIM T10JIEM.
JIMHUY MHIYKIIUY MarHUTHOTO TIOJIAL.
B3aumopeicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHI1a Ha HOHBI JIEKTPOJIUTA.

SIBnenue SHCKTPOMaFHHTHOﬁ HHAYKIIUH.



IIpaBuiio Jlenna.

3aBHUCHUMOCTh BHCKTpOI[BI/I)KyIlIefI CUJIBI MHAYKIOHUKU OT CKOPOCTU U3MCHCHUSA MArHUTHOTO
IIOTOKAa.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

W3yueHre MarHUTHOTO TOJISI KATYIIKU C TOKOM.

HccnenoBanue neiicTBUS IOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue sABIICHUS 2JI€KTPOMArHATHOM MHIYKIIMH.

Pa3pea 5. Koje6anus 1 BOJIHBI
Tema 1. Mexanuueckue u I1eKmpomMazHumHvle Koaeoanus

KonebarenpHast cucrema. CBoOOgHBIE MexaHWYEeCKHME KoseOanus. [apMoHMYECcKue
kosebanus. Ilepwon, dwacrora, amrumryna W ¢asza kojeOanwit. [IpyXKUHHBI MasSTHUK.
MareMaTtnuecknii MasTHUK. YpaBHEHUE TapMOHHYECKUX KojeOanuil. [IpeBpamienue sHepruu
IIPU TapMOHUYECKUX KOJIeOaHUSX.

Konebatenpubiii koHTYp. CBOOOAHBIC JIIEKTPOMAarHWTHBIE KoOJICOAHUS B HJICATHHOM
KOJIcOATeIbHOM KOHType. AHAJIOTHUS MEXKJIy MEXaHWYSCKUMU H  DIIEKTPOMArHUTHBIMU
kojeOanusamu. @opmyna ToMcoHa. 3aKOH COXpaHEHHS SHEPTUU B UACATHLHOM KOJIeOATEIbHOM
KOHTYpE.

HpeﬂCTaBHeHI/Ie 0 3aTyXarmux KoJIeOaHMSIX. BBIHY)K,Z[CHHBIG MeXaHUYEeCKHe KoJieOaHus.
Pe3onanc. BBIHY)KI[CHHI)IC SJICKTPOMArdHUTHBIC KoJieOaHus.

HepeMeHHLIfI TOK. CI/IHYCOI/I,I[aJ'IBHHﬁ HepeMeHHLIfI TOK. MOIIHOCTH MNEPEMCHHOI'O TOKaA.
AMHJ'II/ITyI[HOC u HeﬁCTBYIOIHee 3HAYCHHC CUJIbl TOKA U HAITPSIKCHUA.

Tpanchopmarop. [IpousBojcTBO, mepemaya M HOTPEOICHUE DIIEKTPUYECKOW SHEPTHH.
DKOJIOTUYECKHE PUCKU TPU MPOU3BOJACTBE AJeKTpodHepruu. KynbTypa HCHOIB30BaHUS

QJICKTPOSHCPIUN B HOBCCHHCBHOﬁ KHU3HU.

Texanuueckue yCTpOﬁCTBa U TIPAKTUYCCKOC IIPUMCHCHUC!: SHGKTpI/ILIeCKI/Iﬁ 3BOHOK,
reHepaTop NEpEMEHHOTO TOKA, JIMHUHU 3JICKTPOIICpEaAa.

Jemoncmpayuu

HccnenoBanue mapameTpoB KoJieOaTeIbHOW CUCTEMBI (MIPYKUHHBIA WM MaTeMaTHYECKUN
MAasiTHUK).

Habmonenue 3aTyxaromux KoueOaHui.



HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUIA.
Habmonenue pe3onanca.
CB00OOHBIE ATEKTPOMATrHUTHBIE KOJICOAHMS.

OcuumiorpaMmel  (3aBUCUMOCTA  CWJIBI TOKAa W HANpsOKCHUsT OT  BPEMEHH) JUIA
AJIEKTPOMArHUTHBIX KOJICOAHUMN.

Pe3onanc mpu 1mocienoBaTeIbHOM COEAMHEHUM PE3UCTOPA, KaTyIIKM WHIYKTMBHOCTH U
KOHJICHCATOPA.

Monenb TMHUY 3IIEKTPOIIepelauH.
Yuenuueckuii sxcnepumenm, nabopamophule pabomol

HccnenoBanue 3aBUCHMOCTH MEPUOJIa MaJIbIX KOJIEOaHUM Tpy3a HA HUTU OT JAJIMHBI HUTU U
MaccChl Ipy3a.

HccnenoBanue mnepeMEHHOro TOKa B I€MM M3 IOCIEAO0BATENbHO COEAMHEHHBIX
KOHJICHCATOPa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMazHuUmMHble 60JIHbL

MexaHn4deckre BOJIHBI, yCIOBUS pacnpocTtpaneHus. [lepuoa. CkopocTh pacnpocTpaHeHUs
u panuHa BousiHbl. [lomepeunble W mpononbHble BOJHBL. HMHTepdepeHuuss u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCIOBUS U3IYYEHUS 3JICKTPOMArHUTHBIX BOJIH. B3anmMuas
opueHTanus BekTopoB E, B, V B anekrpomarnutHoi BosHe. CBOHCTBa 3IEKTPOMArHUTHBIX
BOJIH: OTpaX€HHUE, IMpeioMIIeHHue, Noispuszanus, audpakius, uHrepdpepenuus. CKopocTh

QJICKTPOMArdUTHBIX BOJIH.

[lIkanma 37€KTpOMarHUTHBIX BOJIH. [IpMMEHEHHE 3JIeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[TpunIUIBEl pagnocBA3u U TeaeBuacHuA. Paaronokaiusi.

DIIEKTPOMarHUTHOE 3arpsA3HEHUE OKPYKatOUIEH Cpeibl.

TexHuyeckrue yCTpPOMCTBA U IPAKTUYECKOE NPUMEHEHHUE: MY3bIKAIbHBIE WHCTPYMEHTHI,
YIBTPa3ByYKOBAsl JUArHOCTUKA B TEXHUKE U MEIMIIMHE, pajgap, pPaguONpPUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

06pa3OBaHI/IC H paCpoOCTPAaHCHUC TTONICPCUHBIX U NPOJOJIbHBIX BOJIH.

KOHC6HIOH_ICCCH TCJIO KaK UCTOYHUK 3BYKaA.



Habnronenue oTpakeHus U MPEIOMIICHUS MEXaHHUECKUX BOJIH.
Hab6monenue naTepdepeHnn U Jupakini MEXaHHIECKUX BOJIH.
3BYKOBOW PE30HAHC.

Habntonenue cBsi3u IPOMKOCTH 3BYKa M BBICOTBI TOHAa C aMIUIMTYJOM M YacTOTOM
KOJIeOaHU.

HccnenoBanne  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaXCHHE, MPEIOMIICHHE,
noJisipu3anus, Audpakiuus, aTephepeHITHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonnHelHOE paclIpoCTpaHEHHE CBETa B OJHOPOJIHOM cpene.
JIyud cBeta. ToyeyHBIN UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. IlocTpoeHune H300pakeHUN B IIIOCKOM
3epKajie.

[Ipenomyienne cBeta. 3aKOHBI TpeIOMJIEHUsS cBeTa. AOCONIOTHBIM  TOKas3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. l[IpenenpHBI Yrosl IMOJTHOTO BHYTPEHHETO
OTPaKCHUS.

Jucnepcus cera. CroskHBINA cocTaB Oenoro ceera. L[BerT.

CoOuparoriiue ¥ pacceuBarolue JWH3bL. ToHkas smH3a. DOKYCHOE pacCTOsSHUE U
OTNITHYECKasi CUjIa TOHKOU JMH3BI. [locTpoeHne n300pakeHUil B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. Popmysa TOHKOM JIMH3bI. Y BEJIMUCHHE, 1aBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBas omntuka. Wutepdepenums cBera. KorepeHTHbIE HCTOYHHMKH. Y CIIOBUSA
HaOJI0ICHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP()EPEHIIMOHHON KapTUHE OT ABYX CHH(a3HbIX

KOI'CpCHTHBIX HCTOYHHUKOB.

Hudpakuust cera. JludpakuuoHHas pemiérka. YcilIoBHe HAOMIOAEHHS TJIaBHBIX
MaKCHUMYMOB TpH MaICHUU MOHOXPOMATHUYECKOTO CBETa HA AU(PPAKIUOHHYIO PELIETKY.

Honﬂpnsam/m CB€TaA.

Texanuueckue yCTpOﬁCTBa U IIPAKTHYCCKOC INPHUMCEHCHUC: OUYKH, IJIyIIa, (l)OToaHHapaT,
HpOGKI_[I/IOHHHﬁ arrmapar, MHKPOCKOII, TEJICCKOIl, BOJIOKOHHAA OIITHUKa, ,I[I/I(l)paKI_II/IOHHaSI
peméTKa, MOJIAPOn .

Jlemoncmpayuu

[IpsiMonuHeitHOE paclpoCcTpaHeHHe, OTpakeHHWE M IpeloMieHue cBera. Onruyeckue
pUOOPHL.

[TonHoe BHyTpeHHEE OTpaxkeHHne. Moiens CBETOBOA.



HccnenoBanue cBOWCTB N300pakeHUH B JTMH3aX.
Monenu MUKpOCKOIIa, TEIECKOIIA.

Habmonenne naTepdepeHum cBera.

Hab6monenue mudpakiuu ceera.

HaGnronenue aucnepcun cera.

[lonyuenue cnekTpa ¢ HOMOIIbIO IPU3MBI.
[Tonyuenue cnekTpa ¢ HOMOIIbIO AUPPAKIIUOHHON PEIIETKH.
Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol
N3mepenue nokaszaTesns IpeJoMIIEHUS CTEKIIA.
HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

HaGnronenue aucnepcun ceTta.

Pa3znen 6. OcHOBBI crienAJIbLHONH TEOPHUH OTHOCUTEILHOCTH

['panunbl TPUMEHUMOCTH KIIACCHYECKONW MexXaHuKHu. [locTynaTel crenuaabHON TEOpHH
OTHOCHTEJILHOCTH: WHBApPHAHTHOCTh MOJIYJs CKOPOCTH CBE€Ta B BakKyyMme, IPUHIUII
OTHOCUTEILHOCTH DUHINITEHHA.

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAILICHUE JUTHHBI.

9Heer$[ " UMITYJIBC peHHTHBHCTCKOﬁ qaCTHUIIBI.

CBs13b MaccCHI ¢ BHCpFHCﬁ " UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIbI. BHGPFI/IH IIOKOA.

Pa3nen 7. KBanroBasi pusznka
Tema 1. Dnemenmuol kearnmoeoii onmuxu

®otonsl. ®opmyna [Inanka cBsi3u SHEpPruu (HOTOHA C €0 YACTOTOH. DHEPTHUsl U UMITYIIBC
¢dorona.

OtkpeiTue u  wucciaenoBanue Qortodpdexta. Omnbitel  A. I'. CrosneroBa. 3akoHBI
¢dororpdexra. YpapHenue DitHmTeiHa 1 potosddexra. «KpacHas rpanuna» Gotosdpdexra.



Hasnenue ceera. Onbithl [1. H. Jlebenena.

XUMHYECKOE JIEMCTBUE CBETA.

TexHuuecKHe YCTPOWCTBA M IMPAKTHYECKOE NPUMEHEHHE: (OTOIIEeMEHT, (HOTOIATUHK,
COJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu

D013 PeKT HA YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.

HccnenoBanue 3ak0HOB BHELIHETO POTOIPPEKTa.

Ceeroauo.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesnuro o -yactwi. [lmanerapras

Mojienb atoma. [loctymarel bopa. M3nyduenue u mornomenne GOTOHOB MpHU MEPEXo]e aToma ¢

OJIHOTO YpPOBHS HHEpPruM Ha Jpyroil. Bumbl cnektpoB. CHekTp ypOBHEM SHEpruM aroma
BOJOPOJIA.

BonnHoBsie cBolicTBa yactull. Bosuel ne bpoinsa. KopnyckynspHO-BOJIHOBOM ayanu3M.
CrioHTaHHOE U BBIHYXICHHOE U3ITyYCHHUE.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHUE: CIEKTPaJbHbIM aHAIN3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTE.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopna.

Onpenenenne JJIMHBI BOJIHBI JIa3epa.

HaGnronenue nuHeyaThIX CIEKTPOB U3ITy4YECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Habnronenue nuHeiuaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JI0Ka3bIBAIOLINE CJI0KHOCTh CTpPOEHMS  sjpa. OtkpsiTHE

PaanOaKTUBHOCTH. OmnbiTe! P e3ep(1)0pz(a IO OMPEACIICHUIO COCTaBa paIlMOAKTHUBHOI'O U3JTYyUCHUS.
CsoiicTBa anb(ba-, 6€Ta-, raMmMma-us3JIydCHHu. Bausiaue pPaanOaKTUBHOCTH HaA JKUBBIC OPraHU3MBIL.



OTkpeiTHE IPOTOHA U HelTpoHa. Hyknonnas moaens siapa I'eiisenOepra—Banenko. 3apsia
sanpa. Maccosoe uncio aapa. M3oromnst.

Anbda-pacniaa. DICKTPOHHBIA M MO3UTPOHHBIA OeTa-pacnaa. ['amMma-usnydenue. 3aKOH
PaZvoaKTUBHOIO pacraja.

DHeprus cBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JleekT Maccsl sapa.
SnepHble peakuuu. Jlenenve U CUHTE3 SEp.

SAnepusiii  peakrop. Tepmosaepublii cuHTe3. IlpoGieMbl M NEPCHEKTUBBI  AJIEPHOMN
SHEPreTUKU. JKOJIOTMYECKUE ACIEKThI SIIEPHON IHEPTETUKH.

OnemeHTapHbIe yacTUllbl. OTKPHITHE MO3UTPOHA.
MeTo1bl HAONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHLI.
OyHaaMeHTanbHble B3auMoieiicTBus. EqMHCTBO puznueckoit KapTUHBI MHpa.

TexHuueckre yCTpoWcTBa M MpPAaKTUYECKOE MPUMEHEHHUE: J03UMETp, Kamepa Buibcona,
SIEPHBIN PeaKkTop, aToMHast OomoOa.

Jlemoncmpayuu
CuéTYrK MOHU3UPYIOIIUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (GoTorpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U aCTPOPUBUKHU

OTansl pa3sBUTHA  ACTPOHOMMHU. HpI/IKHaI[HOG H  MHPOBO33PCHUYCCKOC  3HAUCHHC
ACTPOHOMHUM.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKUe 3BE3/IbI, TUIAHETHI, KX BUIUMOE JBHKEHUE.

CoiHeyHas cucreMa.

Connue. ConHeuHass akTuBHOCTb. Mcrounuk sHeprun ConHua W 3BE34. 3BE3IBL, UX
OCHOBHBIE XapaKTEepHUCTUKH. JlMarpaMma «CIEKTPalIbHBIA KJIacC — CBETUMOCTBY». 3BE3IBI
IJIaBHOM MOCJIENOBAaTEIBHOCTH. 3aBHCHUMOCTh «Macca — CBETHMMOCTBY» UIsI 3BE31 TJIaBHOM
MOCJEI0BATENbHOCTH. BHyTpeHHee cTpoeHue 3BE3N. CoBpeMEHHBIE MPEACTABICHUS O
MPOUCXOKACHUH U 3BOJFOLMH COJIHIIA U 3BE3]T. DTaNbl )KU3HU 3BE3]L.

Mneunsiii [Iyts — Hama [ManakTuka. [lonoxenue u nemwxenne Connua B ['anaktuke. Tumst
rajakTuk. PaguoramakTuku v kBazapbl. YEpHbIE IBIPHI B SIAPAX TATAKTHK.



Bcenennas. Pacmmpenne Bcenmennoil. 3akon Xa00ma. Pasberanme ramaktuk. Teopus
Bosbmoro B3peiBa. PennkroBoe usinyyeHue.

MacmraGHast ctpykTypa Beenennoil. MeraranakTuka.
Hepeménnabie mpoOieMbl aCTPOHOMUH.
Yyenuueckue nabnrooernus

Habmtonenust HEBOOPYKEHHBIM TJIa30M C MCIHOJB30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
I OIIPEACIICHUS ITOJIOKCHUSA HeOECHBIX 0OBLEKTOB Ha KOHKPCTHYIO OaTy: OCHOBHBLIC CO3BEC3AH
CeBepHOTo MoyIIapus U sIpKUe 3BE3]IBL.

Hab6nronenus B reneckon Jlynsl, ianet, Maeunoro IlyTu.
O06o0maroniee NoBTOpPeHUE

Ponp ¢u3umku M acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTMUECKOW, COIMATBHOU W
THUYECKON cdepax IesATeNbHOCTH 4YeJNOBEKa, pojib W MeCTO (UMK U acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOH KapTWHE MHpa, pPoiab (U3NYECKON Teopu B (QOPMHUPOBAHUU
MpesicTaBiIeHU 0 (pu3nYecKoil KapTHHE MUpPa, MECTO (PU3MUECKON KapTHHBI MUpPa B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEJCTABICHUN O IPUPOJIE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usuku 06a3oBoro ypoBHsS B 11 Kjmacce OCymIECTBISIETCS C YYETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meoscnpeomemuvie nousmus, CBSI3aHHBIE C W3YYCHHEM METOJIOB HAyYHOTO ITO3HAHUS:
SIBJICHUE, Hay4yHbId (akT, rumnore3a, (u3nMyeckas BeIMYMHA, 3aKOH, TEOPHs, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICITMPOBAHUE, MOJICIIb, U3MEPCHHE.

Mamemamuxa: pelieHUE CUCTEMbl YpaBHEHUM, TPUTOHOMETpUYEecKhe (PYHKIHUU: CHUHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPbHl M HX
MPOEKIIMM HA OCH KOOPJMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MPU3HAKU TI0JI00US TPEYTOJIBLHUKOB, OMIPEIeICHHE TUIOIIA/IU TUIOCKUX QUryp U o0bEMa Ted.

Buonocus: QJIICKTPHUYCCKHC SBJICHUSA B JKUBOH IIprupoae, KoJsiebaTeIbHEIE JABMOKCHHUSA B
JKUBOM npupoac, OITHYCCKHC ABJIICHHUA B JKUBOM npupoac, HCI;'ICTBI/IG paaypaniiyi Ha >XHBBIC
OpPraHru3MEbI.

Xumus: CTPOCHUC AaTOMOB U MOJICKYJ, KPUCTAJUIMYCCKAA CTPYKTYpa TBépI[LIX TCI,
MCXaHU3MBbI 06pa30BaHI/I}I KpI/ICTaHHH‘leCKOﬁ peH_IéTKI/I, CHGKTpaHLHLIﬁ aHaJIn3.

l'eoepaghus: MarHUTHBIE TIOMIOCA 3€MJIM, 3aJIe)KM MAarHUTHBIX pyA, (oTochEMKa 3eMHOI
MMOBEPXHOCTHU, MPEACKAZAHNE 3EMJIIETPSICEHUM.

Texnonozus: TUHUM  DIEKTpoONepenay, TIeHepaTop  IEPEMEHHOro  TOKa,  3JIEKTPOABUIATElNb,
WHAYKIMOHHAS TIeYb, pajap, PaguonpHEMHUK, TEICBH30p, aHTeHHa, TenedoH, CBU-meus, mpoeKInoHHBIH
amrmapar, BOJIOKOHHAsI ONTHKA, COTHEYHas OaTapes..



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INTPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yueOHOro mpenmera «Pusnka» Ha ypoOBHE CpeaHEro oOmero oOpa3oBaHUs
(6a30BBIi  YPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIIKEHHE  CICAYIOIMIMX  JIMIHOCTHBIX,
MeTanpeIMETHBIX B MPEJAMETHBIX 00pa30BaTEeIIbHBIX PE3YIIBTATOB.

JIMUYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHEBIE pPE3YIbTAaThl OCBOCHUSA yqe6H0r0 nmpeamMeTa «Duzukay AOJDKHBI OTpaXXaTb
TOTOBHOCTH M CHOCOOHOCTH 00YYarOIIMXCs PYKOBOJACTBOBATHCH C(HPOPMHUPOBAHHON BHYTPEHHEM
HOSI/IHI/IQI\/'I JIJMYHOCTH, CHUCTEMOH IIECHHOCTHBIX OpHeHTaHI/Iﬁ, IMO3UTUBHBIX BHYTPCHHHUX
yOSXKJIEHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM  IIEHHOCTSM POCCHUUCKOTO  OOIIecTBa,
paCIiupCHUEC KU3HCHHOI'O OIIbITAa W OIIbITa ACATCIBHOCTU B IMPOLCCCE pCaln3allhui OCHOBHBIX
HAIpaBJICHUH BOCITUTATEILHOM NEATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskIaHCKOro BOCIIUTAHHUS:

chOpPMUPOBAHHOCTh TPAKIAHCKON mo3unuu  oOydaromierocss Kak akTHBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

MPUHATHE TPATUIIMOHHBIX OOIIEYEIOBEUCCKIX T'YMAHHUCTHYECKHUX M JIEMOKPATHUYECKHUX
LIECHHOCTEH;

TOTOBHOCTb BC€CTH COBMECTHYIO HOCATCIBHOCTh B HHTEPCCAX I'paXIAaHCKOI'O O6H.I€CTB3,
Y4aCTBOBAaTh B CAMOYIIPaBJICHUU B 06p330BaTeHBHOﬁ OpraHH3aluun;

YMCHHC B3aMMOJCHCTBOBATh C COIUAJIbHBIMU HHCTUTYTaMH B COOTBCTCTBHUU C HUX
q)YHKI_[I/ISIMI/I W HAa3HAYCHUECM,

TOTOBHOCTb K T'YMaHUTapHOM 1 BOJIOHTEPCKOM /1A TEIbHOCTH;
2) IaTPHOTHYECKOT0 BOCTIHTAHUS:
c(OPMHUPOBAHHOCTh POCCUHCKOM IpakTaHCKOW UIEHTUYHOCTH, ATPUOTU3MA;

HOEHHOCTHOC OTHOIICHHUE K TIOCYAAPCTBCHHLIM CHMBOJIAM, JOCTHIKCHUAM pOCCHfICKPIX
y‘{éHLIX B o0jacTu (1)I/I3I/II(I/I U TCXHUKH,

3) AyXOBHO-HPABCTBEHHOT 0 BOCIIMTAHMSA:

C(bOpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHU, STUICCKOTO MMOBCACHUA;



CIOCOOHOCTh OIICHHWBATh CUTYAIMIO U NMPHHUMATh OCO3HAHHBIC PELICHHS, OPUEHTHPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B IEATEIBHOCTH Y4EHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUUBOTO OYAYILEro;
4)3CTeTHYEeCKOT0 BOCTIMTAHUS

DCTETUYECKOE OTHOIIECHHUE K MHUPY, BKJIIOYas 3CTETUKY HAyYHOI'0 TBOPYECTBA, IIPUCYILETO
¢bu3nveckoit Hayke;

5) Tpy10BOT0 BOCIIMTAHUSI:
WHTEpEC K pa3Iu4HbIM cdepaMm TpoPecCHOHATBLHON NeATEIBPHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3MKOW M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oynyiiei

npo¢eCcCuu U peain30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUTAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JacTH (PU3UKH HA
MPOTSKEHUU BCEH )KU3HU;

6) 3K0JI0rHYecKOro BOCIUTAHMUS

cOpPMUPOBAHHOCTh JKOJIOTHUECKON KYJIBTYphI, OCO3HaHHWE TJO0OAIBbHOTO XapakTepa
HKOJIOTMYECKUX MPOOIIeEM;

IJIAaHUPOBAHUE W OCYIIECTBJICHUE NEUCTBUIA B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHUSA
1eJIe YCTOMYHUBOTO Pa3BUTHA YEIIOBEUECTBA;

paciiupeHue OmbITa JESTEJbHOCTH HKOJIOTUYECKOH HalpaBlIECHHOCTH Ha OCHOBE
HUMEIOLIUXCS 3HAHUM 10 (PU3UKE;

7) IEeHHOCTH HAYYHOTI'O TIO3HAHUS

c(OpPMUPOBAHHOCT  MHUPOBO33PEHHSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BuTUs HU3NUECKON HAYKH;

OCO3HAaHHUC IICHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTH B IIPOLCCCC U3YUCHUS (1)I/I3I/IKI/I
OCYIICCTBJIATDH MMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIbHOCTE MHANBUAYAJIbHO U B I'PYIIIIC.

METAHNPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
Ba3oBble jJornueckue aeiicTBUA:

CaMOCTOSATENIbHO (hOpMYIMpOBaTh M aKTyaIM3UpOBaTh MNpobieMy, paccMaTpuBaTh €€
BCECTOPOHHE;



OIIPENEIATD LU ACATEIBHOCTH, 3a1aBaTh I1apaMeTPbl U KPUTEPUU UX JTOCTHIKCHUS;
BBISIBJIATH 3aKOHOMEPHOCTH U IMTPOTHBOPEUHS B PACCMAaTPUBAEMBIX (DU3UUYECKUX SBICHUSIX;

pa3pabaTbIBaTh IUIaH pEIICHHs MPOOIEMBbI ¢ YIETOM aHaN3a UMEIOIINXCS MaTepHaIbHbIX
Y HEMATEepHUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTUBBI B ACATCIBHOCTb, OLCHUBATH COOTBCTCTBUC PC3YJIbTATOB LCIIAM,
OLCHUBATb PUCKU HOCJ’ICI{CTBI/Iﬁ JACATCIIBHOCTH,

KOOPJIMHUPOBATh W BBINOJHATH padOTy B YCJIOBHUSX pPEANbHOT0, BHUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3sBUBATh KPCATUBHOC MBIIIJICHUEC IIPU PCIICHUU JKU3HCHHBIX HpO6J'ICM.
ba3oBbie HCCIeA0BATCIbCKHUE I[eﬁCTBHﬂ:

BJIaICTH Hay‘-IHOI\/'I TepMI/IHOHOFHeﬁ, KIIFOUEBBIMU TIOHATUAMHU KW METOdAMU (1)I/I3H‘IGCKOI>'I
HAYKH;

BIIQJICTh HABBIKAMH YUE€OHO-HCCIICIOBATEIBCKOW W MPOCKTHOW JEATEIHLHOCTH B 00IacTH
CbI/ISI/IKI/I, CIOCOOHOCTBIO I TOTOBHOCTBIO K CaMOCTOATCIIbPHOMY IMTOMCKY MCTOZOB PCIICHUA 3ada4
CbI/ISI/I'-IeCKOFO CoZCpKaHus, MPUMECHCHUIO PA3JIMYHBIX METOJIOB ITO3HAHUA

BIIQJICTh BUIAMHU JIESATEIHHOCTH TIO IOJYYCHHUIO HOBOTO 3HAHHS, €r0 HHTEPIIPETAIHH,
npeoOpa3oBaHUI0 W TMPUMEHEHHWIO B PA3JIMYHBIX YYEOHBIX CHUTYAIMsIX, B TOM YHCIIE MpPH
CO3/ITaHUHU Y4EOHBIX TPOCKTOB B 00JaCTH (HU3UKH;

BBISBJIATh TPUYMHHO-CJICIICTBCHHBIC CBSI3M M aKTyaJH3UpOBAaTh 3a/ady, BBIJBHUTaTh
TUIOTe3y €€ pelIeHHs, HAXOJWUTh AapryMEHTBhI Ul JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,

3aaaBaThb NapaMETPhbl U KPUTCPUH PEIICHUSA

AHAJIIM3UPOBATH IMOJIYYCHHBIC B XO0A€ PCHICHUSA 3ala4d PE3YiIbTaThbl, KPUTHYCCKN OLICHNBATDH
HUX JOCTOBEPHOCTD, IIPOrHO3UPOBATE USMCHCHUC B HOBBIX YCJIOBUAX;

CTaBUTh U (bOpMy.]'II/IPOBaTB COOCTBEHHEIE 3aJa4u B o6pa30BaTean017I JACATCIIBHOCTH, B TOM
YHUCJIC IIPpU U3YUCHUU (1)I/ISI/IKI/I;

AaBaTb OUCHKY HOBBIM CUTYyallUAM, OLICHHUBATH HpHO6p€TéHHbII>i OIIBIT,

YMCETH IIEPCHOCUTH 3HAHUA I10 (1)I/IBI/IK6 B IIPAKTUYCCKYIO 001acTh KHU3HCACATCIBHOCTH,
YMCETb UHTCTPUPOBATDH 3HAHUSA U3 PA3HBIX IMIPECAMETHBIX O6J'IaCTeI\/‘I;

BbIIBUT'aTb HOBBIC UJICHU, IIPpEAJIaraTb OPUTHHAJIBHBIC ITIOAXOAbI U PCIICHU,

CTaBHUTb HpO6J’IeMI>I " 3a71a4u, JOIMMYCKA0IHUEC AJIbTCPHATUBHBIC PCIICHUA.

Padora ¢ undpopmanueii:



BJIAICTh HABBIKAMHU TIOJIYYCHUS I/IHq)OpMaI_II/II/I (1)I/ISI/II-I€CKOFO COJACpKaHud U3 MCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IOMCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPHpETanio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

OILICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

HCIIOJB30BAaTh CpCACTBA I/IH(I)OpMaIII/IOHHBIX N KOMMYHHUKAIITMOHHBIX TEXHOJIOTHI B
pPCIICHMU KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPraHU3allMOHHBIX 3aJad C CO6JHOI[CHI/IGM
TpeOOBaHU 3PTOHOMUKH, TEXHUKH 0€30TaCHOCTH, THTUEHBI, PECypcOCOEepPEeKEHMs, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON O€3011aCHOCTH;

co3faBaThb TEKCThl (DU3MUECKOTO COJEp)KaHHWA B pa3lnyHbIX (QopmaTax ¢ y4€ToM

Ha3HayeHus: HHQopMalMM M LENeBOW ayAMTOpPUM, BBIOMpas ONTUMaJIbHYIO (GopMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:
OCYILIECTBIISATH OOLIEHHE Ha YpOKaX (PU3UKHU M BO BHEYPOUHOM AEATEIbHOCTH;
pacrno3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYallMi U CMSATYaTh KOHQIUKTHL;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3PCHHS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPE/ICTB;

MMOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U WHIUBHUIYaJIbHON PaOOTHI;

BBIOMpATh TEMaTUKy U METOJAbl COBMECTHBIX IEMCTBHM C y4y€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

INpUHUMATb LCJIH COBMECTHOM ACATCIIBHOCTH, OPraHHU30BBIBATH W KOOPAHMHHUPOBATH
HeﬁCTBHH no e€ JOCTHXKCHHUIO: COCTaBJISTH IIJIaH ﬂeﬁCTBHﬁ, pacpeacisitb pojn C y‘IéTOM

MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3y/bTaThl COBMECTHOM pabOThI;

OIICHUBATh KaYECTBO CBOETO BKJIA/a U KaXKJIOTO YYaCTHHKA KOMaHIbl B OOIIMIA pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npemiiaraTb HOBBIC IIPOCKTBI, OLUCHHMBATH HJACHU C IIO3MIHMHM HOBHU3HBI, OPUI'MHAJIBHOCTH,
npaKTqucxoﬁ 3HAYHUMOCTH,

OCYIICCTBJIATL TIO3UTUBHOC CTPATCTHUYCCKOC TIOBCACHUC B PA3JIMUYHBIX CUTyallUAaX,
MPpOsABJIATE TBOPYCCTBO U B006pa)KCHI/Ie, OBITh HMHUIIMAaTUBHBIM.

PeryasitTuBHbIe YHMBepcaJIbHbIe yUeOHbIe NelicTBUS

Camoopranmn3anus:



CaMOCTOSITEIIbHO OCYIIECTBJISITh TO3HABATEIbHYIO JESATEIBHOCTh B 00JacTH (U3MKU U
aCTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH PEUICHUs PAcUETHBIX M KA4eCTBEHHBIX 3a]ad, IUIAH
BBITMIOJIHEHUSI TMPAKTHUECKOW pabOThl € y4ETOM MMEIOIIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHU;

JIeNaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (DOPMUPOBAHUIO U TPOSBICHUIO OHPYIUIMH B 00JacTh  (U3HKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTEJVIEKT:

JaBaTb OLCHKY HOBBIM CUTyallMAM, BHOCHUTH KOPPCKTUBBEI B JACATCIBHOCTH, OLICHUBATH
COOTBETCTBUEC PEIYJILTATOB LECJISAM;

BJIaJIETh HABbIKAMU MO3HABATEIbHOW peduieKCHH KaK OCO3HAHUS COBEPIIAEMbIX JACHCTBHIA
Y MBICTUTENIbHBIX MPOIECCOB, UX PE3YAbTATOB U OCHOBAHMIA;

WCIOJIb30BaTh MPUEMBI peiIeKCHu AJIsl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEILICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATDH PEIICHUS [0 UX CHUXKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJIbTaTOB ACATEIbHOCTH;

MpU3HABATh CBOE MPABO U MPABO APYrUX HA OIMIUOKH.

B nmpornecce n0oCTHKEHUST TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOTPAMMBI 1O (PU3UKE IS
YPOBHSI CpeHEero ooIero oopazoBanusi y oOydyaroluXcs COBEPIICHCTBYETCS SMOIMOHAIbHBIN

HWHTCIIJICKT, Hpe,unonarafouu/lﬁ C(i)OpMI/IpOBaHHOCTBZ

CaMOCO3HaHM1s, BKIHOYArOIIero CIIOCOOHOCTH TTOHUMAaTh CBOE OMOIIMOHAJIBHOC COCTOSHUC,
BUJCTH HAIIPABJICHUSA PA3BUTHA COOCTBEHHOM AMOIIMOHAJILHOM C(l)epbl, OBITH YBCPCHHLIM B 0666;

CaMOpCTYJIIMPOBAaHU, BKJIIOYAromicro CaMOKOHTPOJIb, YMCHUC IIpUHUMATDH
OTBETCTBEHHOCTh 3a CBOE INOBCACHUC, CIIOCOOHOCTh ananTUupoBaTbCd K SMONUOHAJIBHBIM
HU3MCHCHUSAM U IIPOABIIATH I' I/I6KOCTB, OBITh OTKPBITBIM HOBOMY,

BHYTpeHHeﬁ MOTHBAILIUH, BKJIIOYAIOIIEH CTPEMIJICHUC K JOCTHKCHHIO LCIIN M YCIICXY,
ONTUMU3M, MTHUIIUATUBHOCTL, YMCHHC JIENICTBOBATh UCXOJS U3 CBOUX BO3MO)KHOCTCI>1;



SMIATHM, BKJIIOYAIOMIEH CIOCOOHOCTh INOHHMMATh AMOLIMOHAIBHOE COCTOSIHUE JPYTHUX,
YUYUTBIBATh €T0 IIPU OCYLIECTBICHUH OOIICHUS, CIOCOOHOCTH K COYYBCTBHIO M COTIEPEIKUBAHHMIO;

COLIMAIBHBIX HABBIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C JIPYTHMHU
JIOAbMU, 3200 THTbHCS, IPOSBIISTH UHTEPEC U pa3peIiaTh KOH(DIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K koHny obOyuenus B 10 kiacce npeaMeTHble pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMHPOBAHHOCTh Yy OOYHYaIOIUXCSI YMEHUM:

JIEMOHCTPUPOBATh HA MpHMEpax pojib U MecTO (U3UKH B (POPMHPOBAHUH COBPEMEHHOI
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKON
eATEIILHOCTH JIFOJIEH;

YUUTBHIBATh TPaHUIIBI MPUMEHEHMsS] H3Y4EHHBIX (QHU3NYECKHX MOJeNeil: MarepuaibHas
TOYKa, WHEpIUAIbHAs CUCTeMa OTCYETA, aOCOJIOTHO TBEPJIOE TENIO, WACATBHBIA Ta3, MOJICIH
CTPOCHUS Ta30B, KHJIKOCTEH M TBEPABIX TEJ, TOUCYHBIH DJICKTPUYCCKHHA 3apsj MPU PEHICHUU
(bu3UYecKuX 3a1a4;

pacro3HaBaTh (DU3UYECKUE SBJICHUS (TPOIECChI) U OOBICHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJIIPHO-KHHETHYECKOW TEOPHM CTPOCHHUSI BEIIECTBA M AJICKTPOIMHAMUKU:
paBHOMEPHOE W PABHOYCKOPEHHOE NPSMOJIMHEHHOE IBIKEHHE, CBOOOJHOE TMaJeHUE Tel,
JBWDKEHUE 110 OKPYKHOCTH, WHEpIHs, B3auMojaeicTBue Tei, auddy3us, OpoyHOBCKOE
JIBYDKEHUE, CTPOCHHUE XKUAKOCTEH M TBEPIBIX Tell, M3MEHEHUEe O00bEMa TeN NMpH HarpeBaHUU
(OXJTaXICHUH ), TETUIOBOE PAaBHOBECHUE, MCIIApEHHE, KOHICHCAINS, TUTABJICHHE, KPUCTAIUTH3AIINS,
KUTICHHUE, BIAXXHOCTh BO3JlyXa, MOBBIIICHUE NABJICHUS ra3a IpPU €ro HarpeBaHWU B 3aKPBITOM
coCylie, CBs3b MEXKIY MapaMeTpaMH COCTOSHHSI Ta3a B H30IMPOIECccax, SJICKTPH3AIMs Tel,
B3aMMO/ICHCTBHUE 3aPs/IOB;

ONHCBIBATh MCXAaHHUYCCKOC IABUKCHUC, HCIIOJIb3Y: (I)I/ISI/I‘IGCKI/IG BCIIMYMHBI: KOOpAWHATA,
IIyTh, IMEPEMCHICHUC, CKOPOCTh, YCKOPCHUEC, MaACCa TECja, CHUJIa, UMITYJIbC TCJld, KHHCTHYCCKAA
OHCPIruA, IMOTCHLHAJIbHASA OJHCPIUs, MCXAaHHYCCKaA pa60Ta, MCXaHHUUYCCKasd MOIIHOCTbL; IIpU
OIIMCAHHMU IIPABUIIBHO TPAKTOBATb (1)H3HHGCKHﬁ CMBICJI HUCIIOJIB3YEMbBIX BCIWYHUH, HUX
0003HAYEHHS U CAWHUNIIBI, HAXOOUTH (I)OpMy.]'ILI, CBA3BIBAOMIUC TAHHYHRO Q)HSHHGCKYIO BCJIIMYUHY
C ApYrviMHU BCINYNHAMU,

ONMCHIBATh H3YYEHHBIE TEIUIOBBIE CBOWCTBA TEl M TEIUIOBBIE SBJICHMS, HCIIONb3Ys
¢u3nyeckue BENWYMHBL: JaBJICHME Ta3a, TeMIeparypa, CpelHss KHHETHYecKas SHEeprus
Xa0TUYECKOTO JIBUKEHHUS MOJIEKYJ, CpPEOHEKBaJApaTU4Has CKOPOCTb MOJEKYN, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3Heprus, pabora rasa, K03()(GUIUEHT MOJIEe3HOTO0 AECUCTBHS TEMJIOBOTO
JIBUTATEIIs; IPU ONMCAHUH MTPABUIILHO TPAKTOBATh (PU3MUYECKHI CMBICT MCIIOIB3YEMbIX BEIUYHH,
ux OoOO3HAYEHMs] W €IUHMIBI, HAXOJIUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (HU3UYECKYIO
BEJIMYMHY C NPYTUMH BEIMYHHAM;



ONMCBIBATHL HU3YUYCHHBIC SJICKTPUUCCKUC CBOIiCTBa BCUICCTBA U DJICKTPHUYCCKUC SABJICHUSA
(porieccsl), UCHOJB3YS (PU3UUECKUE BETUYMHBL AIIEKTPUUYECKHNA 3apsijl, dJIEKTPUUECKOE IOJIE,
HaHpH)KéHHOCTB moJjrs1, MOTCHIHAJI, Pa3sHOCTb IIOTCHLOUAIOB, IIpW OIHWCAHUKW TPaBUIIbBHO
TPAKTOBATb (1)I/I3I/I‘ICCKI/II\/JI CMBICJII HCIIOJB3YCMbIX BCJIWYHH, HUX 0003HAaYEHUST H CAUHUIIbI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIMUUHY C APYTUMH BETHUYUHAMU;

aHATM3UPOBATh (PU3MUYECKHE TPOLECCH M SIBICHHS, WCIONB3YS (U3NUYECKHE 3aKOHBI U
MPUHLMIBL 3aKOH BceMHupHOro TsaroteHus, |, Il u 11l 3akonsl HploToHa, 3aKOH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAHEHUS MMITYJIbCca, IPUHLHUII CYHEPIO3ULIUN CUJI, TIPUHIUIT
paBHONpPABUSI HHEPLHUAIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KUHETUUECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, [a30BbI€ 3aKOHBI, CBSA3b CpPEAHENW KHUHETHUYECKONW SHEPIHMU TEIUIOBOTO JBM)KECHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIepaTypoil, MepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH COXpaHEHUS
JIEKTPUYECKOrO 3apsaa, 3akoH KyloHa, mpu 3TOM pa3nuyarh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHMIIbI, 00JAaCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE ITPUHIIMIIBI AEUCTBUS MallliH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pa3nanyaTth yCIOBHS MX O€30M1aCHOTO MCIOJIb30BaHUS B TOBCEAHEBHON KU3HU;

BBINIOJIHATE OSKCIECPUMCEHTBI 110 HMCCICIOBAHUIO (1)I/I3I/I‘-IGCKI/IX SIBJIEHUU U mponeccoB €
UCIIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpeHu#, npu 3ToM  (GOpMYyIUpOBATH
npobseMy/3agady W THUINOTE3y y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MPeI0)KEHHOT0 000PYAOBAHUS, TPOBOJAUTH OTIBIT U (OPMYITHPOBATH BHIBO/IBI;

OCYILIECTBIISITh MPSMbIE M KOCBEHHbIE H3MEpeHUs (GU3NYECKUX BEIUYMH, MPHU STOM
BBIOMpATh ONTUMAIbHBIA CHOCOO M3MEPEHHsT W HCIOJb30BaTh HM3BECTHBIE METOJbI OLEHKU
MOTPENTHOCTEN U3MEPEHUN;

HCCIIEI0BATh 3aBUCUMOCTH MEX Ay (PU3NUECKUMH BEJIMYMHAMHU C UCIIOJIb30BAHUEM IPSIMBIX
U3MEpEHUl, MpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3yJbTAaThl IOIY4YEHHOM
3aBUCHUMOCTH (PHU3MYECKMX BEIMYMH B BHAE Tabmul u TrpaduKoB, AenaTb BBIBOABI IO
pe3yibTaTaM HcCle0BaHMUs;

coOnrofath mpaBuia Oe30MacHOro Tpyda HpU TMPOBEACHUU HCCIEIOBAaHUI B paMKax
y4eOHOTO0 HJKCIIEpUMEHTa, Y4eOHO-HCCIEeIOBAaTEIbCKOW W MPOEKTHOM  JIEATENBHOCTH C
HCIO0JIb30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U 1a00paTOPHOTo 000PYAOBAHMUS;

peuIaThb paC‘IéTHHC 3aga4yu C SBHO 3a,I[aHHOI7I (I)HSH‘ICCKOﬁ MOJCIIbKO, HCIIOJIB3YS
(1)I/ISI/ILICCKI/IC 3aKOHBI U IIPUHIIUIIBI, HA OCHOBC aHAJIM3a YCJIOBHUS 3adavUn BBI6I/IpaTL q)HSquCKyIO
MOACIIb, BBIACIATH (1)I/I3I/I‘IGCKI/IG BCINYHNHBI H q)OpMy.]'ILI, HCO6XOI[I/IMBIC s eé peuicHus,
IIpOBOAUTDH paC‘IéTBI " OLCHUBATH PCAJIbHOCTD INOJTYYCHHOI'O 3HAYCHU A CI)PI?»H‘ICCKOﬁ BCINYHNHBI,

peuraTb KauCCTBCHHBIC 3aJla4r: BBICTPAMBATHL JIOTHYCECKHU HCIIPOTHBOPCUYHUBYIO LCIIOYKY
paCCY)KI[eHI/Iﬁ C OHOPOI\/’I Ha U3YUCHHBIC 3dKOHbI, 3dKOHOMCPHOCTH U (1)I/I3I/IIIGCKI/IG SABJICHUA,

HCIIOJIb30BATh IIpU  PCIICHUU y‘IC6HHX 3alad COBPCMCHHbLIC HH(bOpMaHHOHHBIe
TEXHOJIOTUU JIAA TOUHCKA, CTPYKTYPUPOBAHUA, HHTCPIIPETAOUU U IIPCACTABIICHUA yqe6H0171 )51
HaquO'HOHYHHpHOﬁ I/IHCI)OpMaI_II/II/I, nonyquHoﬁ U3 PA3IMYHbIX HMCTOYHUKOB, KPUTHUYCCKHU
AHAJIU3UPOBATH MOJIY4aCMYHO I/IH(I)OpMaI_II/IIO;

MPUBOANTH MPUMEPHI BKJIAZA POCCHMCKUX M 3apyOeKHBIX YUEHBIX-(U3HKOB B pa3BUTHE
HayKd, 0OBSICHEHHUE MTPOLIECCOB OKPYKAIOLIETO MHUpPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;



UCIIOJIb30BATh TEOPETUYECKUE 3HaHMS 1O (HU3MKE B TOBCEIHCBHOW IKHM3HU JUIA
oOecrieyeHns 6€30MACHOCTH MPU OOpALIEHUU C TPHOOPAMH U TEXHHUECKUMH YCTPOHCTBAMH, IS
COXpaHEHUs 37J0POBbs M COOIIONCHHS HOPM KOJIOTHUECKOTO TIOBECHUS B OKpYXKAIoIIel cpeze;

paboTath B rpymiie ¢ BHIIOJIHEHUEM PA3IMUHBIX COIUAIBHBIX POJICH, MIIaHUPOBATH PAOOTY
IPYINIbl, pAlUOHAJIbHO paCHpenesaTh OOS3aHHOCTM U IUIAHUPOBATh JESTENIBHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLICHMBATh BKJIAJ KAKJIOTO M3 YYACTHUKOB TI'PYIIIBI B
pellIeHre paccMaTpUBAaEMON MTPOOIIEMBI.

K xonmy obOyuenust B 11 kJ1acce npenMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y OOYUAIOIIMXCS YMEHHIA:

JEMOHCTPUPOBATh HA MpHUMEpax pojib U MeCTO (U3UKH B (POPMHPOBAHUH COBPEMEHHOM
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHM COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B IPAKTUYECKOH
JESITEeIbHOCTH JIFOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKON KapTHUHBI MUDA;

YUWUTHIBATh TpaHMIBl TPUMEHEHUS M3YyYEHHbIX (U3MUECKUX MOJeNeld: TOUYeUHBIN
JNEKTPUYECKUN 3aps], Jyd CBETa, TOYEYHBIM MCTOYHUK CBETa, sJ€pHAs MOJENb aToMa,
HYKJIOHHAsl MOJIEIb aTOMHOTO Apa MPH pelIeHnn GU3NYECKUX 3a/1a4;

pacro3HaBaTh (HPU3UYECKUE SBJICHUS (TPOIECCHI) U OOBICHATH WX HA OCHOBE 3aKOHOB
JJIEKTPOIMHAMUKH M KBAaHTOBOHW (DM3HMKU: IJIEKTpUUECKasl MPOBOIUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JICHCTBUS TOKAa, B3aMMOJICHCTBHE MArHHWTOB, JJICKTPOMArHUTHAs
WHIYKLWS, JACWCTBUE MAarHUTHOTO TIOJIsI HAa MPOBOJHUK C TOKOM U JIBIXKYLIMHCS 3apsl,
AJIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, MPSMOJIMHEITHOE pacIpOCTPaHEHUE CBETA, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJNSIpU3ALUS CBETa, JUCIEPCUs CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHNne, BOZHUKHOBEHUE JTMHEWYATOTO
CIIEKTpa aToMa BOJIOpPO/i1a, ECTECTBEHHAsI U UCKYCCTBEHHAs PaIMOAKTUBHOCTS;

OTHCHIBATh M3y4YCHHBIE CBOICTBA BEILIECTBA (DJICKTPUUYECKHE, MATHUTHBIC, ONTHYECKHE,
ANIEKTPUYECKYI0 MPOBOJUMOCTh PA3JIMYHBIX CPEN) U DIEKTPOMArHUTHbIC SBIIEHUS (IIPOLIECCHI),
UCIOJIb3YS (U3NYECKUE BEIMYMHBI: D3JICKTPUYECKUN 3apsl, cuja TOKa, OJIIEKTPUYECKOe
HaMpspKEHUe, IIEKTPUYECKOe COTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, SJIEKTPOABMKYIAS CHUIA,
paboTa TOKa, MHAYKIUS MarHUTHOro mojs, cuina Awmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTYIIKH, SHEPrUsl 3JIEKTPUUYECKOr0 M MAarHUTHOTO TOJIEH, MEepHOJ] M YacToTa KoJieOaHWil B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJia TOKa B MPOIECCe TApMOHHUYECKUX AIIEKTPOMArHUTHBIX
KojeOaHui, (QOKyCHOE pacCTOsIHME€ M ONTHYECKash CHUJla JUH3bI, NMPHU OINKCAHUU IPABUIBHO
TpakToBaTh (UIWYECKUH CMBICT HCHOJIb3YEMbIX BEJIWYMH, MX OOO3HAYCHHsS] M €IJHHHIIbI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

ONMCBHIBATH M3YYEHHBbIE KBAHTOBBIC SIBJICHMS M IPOLECCHI, HCHOJb3YS (QU3NUECKUe
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPTHs U
uMIynbc (OTOHA, MEpUOJ TMoJypaclaja, SHEpPTUs CBSA3M aTOMHBIX sjiep, IpU OINUCAHWUU
NPAaBUIBHO TPAKTOBaTh (U3WYECKUN CMBICT HCIOJNB3YeMbIX BEJIMYMH, HUX OO0O3HAUYEeHUs U
€IMHUIIBI, YKa3bIBaTh (OPMYIIBI, CBS3BIBAIOIIME AHHYIO (PU3UYECKYIO0 BEIMYMHY C JPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HaYeHNE (PU3UUECKON BETMUUHBL;

aHAJTM3UPOBATh (PU3MUYECKHE TPOLECCHl M SIBICHHS, UCHOJIb3YS (U3NUYECKHE 3aKOHBI U
OpUHOMNBL:  3akOH OMa, 3aKoHbl IOCJIEAOBATENBHOIO M IMAPAJUIENBHOTO COCIMHEHUS
IIPOBOJHUKOB, 3akoH JDkoyns—JleHna, 3akoH 2JJEKTPOMarHUTHOM  MHAYKIMHM, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPaHEHUs CBETA, 3aKOHBl OTPAKEHMs CBETAa, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHHME DOiHIITeHHa Ui (QoTodhdeKTa, 3aKOH COXPAaHEHHs] SHEPrUH, 3aKOH



COXpaHEHHsI HMITYJIbCA, 3aKOH COXPAaHEHUs OJIEKTPUYECKOTO 3apsjia, 3aKOH COXPaHCHUS
MaccoBOTO YHCIA, MOCTYIaThl bopa, 3aKOH paaMOaKTUBHOTO pacmaja, IMPH 3TOM Pa3IH4aTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHHE W YCIOBUS (TPaHUIIBI,
001acTH) NPUMEHUMOCTH;

ONpCACIIAThL HAIPAaBJICHUC BCKTOpAa MHAYKIHWHW MArHvuTHOI'O IIOJISA MPOBOAHHMKA C TOKOM,
cuisl AMiiepa u cuisl JIopeHna;

CTPOUTH U OIHCHIBATh H300paXKEHNUE, CO3JaBAEMOE IIIOCKUM 3€PKaIOM, TOHKOH JINH30H;

BBIIIOJIHATE SKCHCPUMCHTBI 110 HMCCJICIOBAHUIO (1)I/I3I/II-IGCKI/IX SIBJIEHUU U mponeccoB €
UCIOJIb30BAHMEM  TMPSAMBIX W KOCBEHHBIX HW3MEpEHHWil: Tmpu 3ToM  (opMynnpoBaTh
npobseMy/3agadyy W THIOTE3y Yy4eOHOTO OKCIEpUMEHTa, CcoOupaTh YCTAaHOBKY W3
MPEI0KEHHOT0 000PYA0BAHUSL, TPOBOJAUTH OTBIT U (POPMYITMPOBATH BHIBO/IBI;

OCYILIECTBIISITh NPAMbIE M KOCBEHHbIE H3MEpEHUs (U3NYECKUX BEIUYMH, HPU OSTOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs M MHCIOJNb30BaThb W3BECTHBIE METOIbI OIIEHKH
MTOTPEITHOCTEN U3MEPEHN;

HCCIIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH C UCHOJIB30BAaHUEM MPSIMBIX U3MEPEHUIA:
P 3TOM KOHCTPYMPOBATh YCTAHOBKY, (MKCHPOBATH PE3YylbTAThl MOJIYYEHHON 3aBUCHUMOCTH
¢bu3nyecKkux BENWYMH B BHUAE TabmuLl M TrpaQuKOB, Je1aTh BBIBOJABI 1O pe3yibTaTaMm
HCCIIEA0BAHUS;

coOnroaaTh mpaBuia Oe30MacHOro Tpyda HpU TMPOBEACHUU HCCIENIOBAaHUN B paMKax
y4eOHOTO HSKCIIEpUMEHTa, Y4eOHO-HCCIEeIOBAaTEIbCKOW W MPOEKTHOM  JEATENbHOCTH C
MCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOpHOro 000PyI0BaHUS;

pemiatb pacy€THbIE 3aJauyd C SBHO 33JaHHOM (U3MYECKOH MOJEbIO, HCIOJIb3YS
(uznyeckue 3aKOHBI ¥ MPUHIIUIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4l BHIOMPATh (PU3NUYECKYIO
MOJIeNb, BBIACIATh (U3UYECKUE BEIUYUHBI M (OpPMYJbl, HEOOXOAWMBbIE aJsi €€ pellieHus,
MIPOBOJUTH PACUEThI U OLICHUBATh PEAIbHOCTD MOJyYEHHOTO 3HAYeHUS (PU3NUECKON BETUYHUHBI;

pfiiath KaduC€CTBCHHBLIC 3aJadyHr: BBICTpAHMBATh JIOTHYCCKHW HEIMIPOTHBOPCUYHUBYIO ILCIIOYKY
paCC}/)KI[eHI/Iﬁ C OHOpOI>'I Ha U3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (bHSI/I‘leCKI/Ie SABJICHUA,

HCIIOJIb30BAaTh IIpH PCHICHHUH y‘le6HBIX 3aga4 COBPCMCHHBIC I/IH(i)OpMaI_II/IOHHBIe
TEXHOJIOTUUN I TOUCKA, CTPYKTYPHPOBAHHA, HUHTCPIIPECTAlUA U MPCACTABICHUA yqe6H0171 u
Haquo-nonmepHoﬁ I/IHCI)OpMaI_II/II/I, HOHy‘lGHHOﬁ U3 pas3siiidHblX HCTOYHHUKOB, KPUTHYCCKH
AHAIIM3UPOBATD MOJIYYaCMYHO I/IH(1)OpMaI_II/IIO;

OOBACHATH IMPUHIUITBL JIeNCTBUA MalllrH, HpI/I60pOB U TCXHUYCCKHX YCTpOﬁCTB, pa3an4aThb
YCJIOBHUSA UX 0€30ITaCHOT0 UCITOJIb30BaHUS B TIOBCEAHEBHOM KU3HU,

MPUBOANTH NMPUMEPHI BKJIAZA POCCHUCKUX M 3apyOeKHBIX YUEHBIX-(U3HKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPY)KAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUUYECKUE 3HAHUS 10 (U3MKE B TOBCEAHEBHOM JKU3HU JUIA
oOecrieyeHns 6€30MaCHOCTH MPU 0OpAILIEHUN C TPUOOpPAMH U TEXHUUYECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3JI0POBbsI U COOIIOICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpeie;



paboTath B rpyIie ¢ BHIIOJIHEHUEM PA3IMYHBIX COIUANBHBIX POJICH, MIIaHUPOBATh paboTy
TPYIIBL, palMOHAIBHO paclpenesiaTh O0O0f3aHHOCTH U IUIAHUPOBATh JIEATENBHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLICHMBATh BKJIAJ KAKJIOT'O M3 YYACTHUKOB I'PYIIIBI B
pelIeHNnEe pacCMaTPUBAEMON ITPOOIIEMBI.

Pabouyas nmporpamma mno npeaMety «pu3nka» cBsizaHa ¢ paboueil mporpaMmoit
BOCITUTAHUS YePe3 MOYJIb «YpOoUuHas AESATETbHOCThY

Peanmaum{ BOCIIMTATCIILHOI'O IMOTCHIHMAJIA YPOKa IMPCAIoIaracTt CJICAYIOMCC:
¢ MAaKCHMaJbHOE MCIOJIb30BAHNE BOCIIMTATEIILHBIX BO3MOKHOCTEHN
COACpKaHUA y‘le6H]'::IX npeaMeTOB IJIsA (I)OpMI/IpOBaHI/ISI y O6yanOHlI/IXCSI
pOCCHﬁCKHX TPAAUIIUOHHBIX JYXOBHO-HPABCTBCHHBIX U COMUOKYJIBTYPHBIX
L[GHHOCTGI\/'I, pOCCHﬁCKOI‘O HCTOPHUYCCKOTO CO3HAHUA HA OCHOBC
HCTOPHUYCCKOTO ITPOCBCIICHUS

e 110100p COOTBETCTBYIOIIETO COJEPKAHUS YPOKOB, 3a/IlaHUH,
BCIIOMOTaTEIbHBIX MAaTEPHUAJIOB, MPOOJIEMHBIX CUTYAINi J1JIsI 00CYXICHUM;

® BKJIIOYCHHE B PabOUyIO MPOTpaMMy IIEJIEBBIX OPUEHTUPOB PE3YIbTATOB
BOCIIMTAHUSI, UX YUET B ONPEACICHUMN BOCIIUTATEIbHBIX 3a/1a4 YPOKOB,
3aHITHH;

L BBI60p MCTOA0B, MCTOJHK, TCXHOHOFI/Iﬁ, OKa3bIBAIOIINX BOCIIMTATCIBHOC
BO3II€ﬁCTBPI€ HAaJINYHOCTBb B COOTBCTCTBHUU C BOCIIMTATCIIHHBIM HACAIOM,
LCJIbIO U 3aJla4aMi BOCIIMTAHU:A, OCIICBBIMHA OPUCHTUPAMMN PC3YJIbTATOB
BOCIIMTaHUA,

® pealM3aIuio MPUOPUTETA BOCTIUTAHUS B yUeOHOM J1€ITEbHOCTH;

® [IpUBJICUYCHHE BHUMAHUS O0YJAIONINXCS K IEHHOCTHOMY acTeKTy
M3y4aeMbIX Ha YPOKaX MPEIMETOB, SIBJICHUN U COOBITHI, HTHUIIUUPOBAHUE
00CYXXJIeHUI, BEICKa3bIBAHUN CBOETO MHEHUS, BRIPAOOTKH CBOETO
JUYHOCTHOTO OTHOIICHUS K U3Yy4aeMbIM COOBITHSIM, SIBICHUSM, JIUIIAM.



TEMATHYECKOE IINTAHUPOBAHHUE

‘Pa:me.ﬂ 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

10 KJIACC
Ne HanmeHoBaHue pa3iesioB v TEM [TPOTPAMMBI KonruecTBo yacos OnexTpoHHbIe (1H(POBBIC) 0Opa30BaTEIBHBIC
n/n Beero|| KourposbHble I[TpakTuueckue pecypeel
paboThl paboThI
‘Pa?.)le.ﬂ 1. DU3UKA U METOAbI HAYYHOI'O IIO3HAHUA ‘
‘1.1 Hd)mmca Y METO/Ibl HAYYHOTO MTO3HAHHUSI H 2 H H HBI/I6J1H0TeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
‘I/ITOFO 10 pasjeny H 2 H ‘
IPaszen 2. MEXAHUKA |
‘2.1 HKI/IHGM&TI/IK& H 5 H H HEI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
‘2.2 H}II/IHaMHKa H 7 H H HBI/I6J‘II/IOTeKa OK https://m.edsoo.ru/7f41bf72 ‘
‘2.3 H3aKOHH COXpaHCHHUsSI B MEXaHUKE H 6 H 1 H 1 HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
‘I/ITOFO 0 pa3ieny H 18 H ‘
l
|

‘3.1 HOCHOBH MOJICKY/ISIPHO-KHHETHIECKON TEOPUH H 9 H H 1 HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72
‘3.2 HOCHOBH TEPMOTHHAMHKH H 10 H 1 H HBH6J1H0TeKa LIOK https://m.edsoo.ru/7f41bf72
3.3 ||ArperaTHbie cocTosiHUS BemecTBa. Pa3zoBbie 5 bubmuoreka IOK https://m.edsoo.ru/7f41bf72
IePEX0/Ibl
‘I/ITOFO o pazaeny || 24 || ‘
Pazniea 4. JNEKTPOJMHAMUKA |
‘4.1 HBneKTpOCTaTI/IKa || 10 || H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
4.2 |[locTOosSTHHBII AJIEKTpHUYECKHUI TOK. TOKH B 12 1 bubaunoreka IIOK https://m.edsoo.ru/7f41bf72
pa3IUYHBIX Cpeiax
‘I/ITOFO 0 pa3aeny || 22 || ‘
‘O6o6ma10mee MMOBTOPEHUE || 2 || 1 H H ‘
|OBILEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 | 4 | 4 | |



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

11 KJIACC

Ne  |HaumeHOBaHME pa3aeioB U TEM [IPOTPAMMBI KonmuecTBo yacos OnexTpoHHbIe (1H(POBBIE) 0Opa30BaTEIbHBIC
n/m Bcero|  KonrposbHbie [MpakTHyeckue PeCYpChI
paboThl paboThl
[Pasnen 1. DJEKTPOJJMHAMMKA |
1.1 |MarauTHOE moJie. DNEeKTPOMAarHUTHAS 11 1 3 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
HHYKIHS
‘I/ITOFO 10 paseny H 11 H ‘
[Pasnen 2. KOJIEBAHMSI U BOJIHbBI |
2.1 |[MexaHu4YeCKHE U IEKTPOMArHUTHBIC 9 1 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
Kosie0aHus
‘2.2 HMexaHquCKHe U 2JIEKTPOMArHUTHBIC BOJ'IHBIH 5 H 1 || HBI/I6J‘II/IOT€K3 IIOK https://m.edsoo.ru/7f41c97c ‘
2.3 |lonruxa | 10 | I 3 |BuGauorexa ITOK https://m.edsoo.ru/7f41c97c |
‘I/ITOFO 10 pasjeny H 24 H ‘
|

‘Pa?.zle.ﬂ 3. OCHOBBI CIEIIUAJIbHOM TEOPUA OTHOCUTEJIBHOCTH

3.1 ||OcHOBBI CHICIUATBHOM TEOPHH 4 1 bubmuoreka IIOK https://m.edsoo.ru/7f41c97c
OTHOCHTEIBHOCTH
‘I/ITOFO o pazjaeny H 4 H ‘
IPazies 4. KBAHTOBASI ®U3UKA |
‘4.1 HBneMeHTH KBaHTOBOH OITHKH || 6 || || HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41c97c ‘
‘4.2 HCTpOGHI/Ie aTroma || 4 || || HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f41c97c ‘
‘4.3 HATOMHOG PO || 5 || || HBI/I6J‘II/IOTeKa IIOK https://m.edsoo.ru/7f41c97c ‘
‘I/ITOFO 0 pa3aeny || 15 || ‘
Pazzien 5. SJIEMEHTbI ACTPOHOMUHU U ACTPO®U3UKU |
‘5.1 HBJIeMeHTLI ACTPOHOMUH H aCTPOPH3UKH || 7 || 1 || HBI/I6J‘II/IOTeKa IIOK https://m.edsoo.ru/7f41c97c ‘
‘I/ITOFO 0 pasneny “ 7 “ ‘
|

‘Paue

J1 6. OBOBINAIOIIEE IIOBTOPEHHUE
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Ne  |[HaumeHOBaHME pa3aeioB U TEM IPOTPAMMBI ’ KonmuecTBo yacos ‘ OnexTpoHHbIe (1H(POBBIE) 0Opa30BaTEIbHBIC
n/n Bceero||  KonrposbHbie I[TpakTuuecKue pecypceel
paboThI paboThI
‘6.1 HO6o6malomee MOBTOPCHUE H 7 H || HBI/I6JII/IOT€K3 LIOK https://m.edsoo.ru/7f41c97c
‘I/ITOFO 0 pazzeny H 7 H
OBUIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOIT'PAMME

IIOYPOYHOE INTAHUPOBAHUE

10 KUJIACC
Ne Tema ypoxka KosmmuecTBo yacos ‘ [Hara OneKTpOHHbIE IU(POBBIE
/T Beero|| Kontponshbie || TIpaktiueckue || A3YICHHA 00pa3oBaTeNbHbIE PECYPCHI
paboTsI paboThI
1 ||[®usuka — Hayka o npupoje. HayuHnble MeTO bl TO3HAHUS 1 bubnuoreka [IOK
OKPYIKaroIIero Mupa https://m.edsoo.ru/ff0c32e2
2 ||Posb u MecTO Gu3HKH B (POPMUPOBAHNHN COBPEMEHHOU 1 bubmuorexa [JOK
HAyYHOH KapTHHBI MHpa, B TPAKTUYECKOMN JEATCIILHOCTH https://m.edsoo.ru/ff0c33e6
Jmronei
3 ||Mexanunueckoe nBrxenne. OTHOCUTEILHOCTD 1 bu6mmoreka [JOK
MEXaHHYECKOTro aBHKeHus. [lepeMeriienne, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
4  ||PaBHOMEpHOE MPSIMOJMHEWHOE JBUKEHUE 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0c3620
5 ||PaBHOycKOpeHHOE MPSAMOIMHEUHOE ABMKEHUE 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0c372e
6 ||CBoOomHoe nmazeHue. Y CKOpeHHe cBOOOHOTO MaICHUS 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0c39cc
7 ||KpuBonuHeiiHOe iBHXKeHUe. J[BukeHne MarepuanbHoi Touku|| 1 bubnuoreka [IOK
110 OKPY’KHOCTH https://m.edsoo.ru/ffOc3ada
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Ne Tema ypoxka KousmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC
/o Beero| Kontponbisie || paxtuueckue || 13Y4eHHS oOpasoBaresbHbIE PECYPChHI
paboThl paboThI
8 |[IIpuHumm otHOcHUTenbHOCTH [ anunes. MuepuuanbpHbie 1 bubnuorexa [JOK
cucteMbl oTcyera. [lepBsiii 3akoH HproToHa https://m.edsoo.ru/ff0c3be8
9 |Macca tena. Cuna. [IpuHiun cynepro3unuu cuit. Bropon’ 1 bubnuorexa [JOK
3akoH HproTOHA 151 MaTepraIbHOW TOYKH https://m.edsoo.ru/ff0c3be8
10 |Tperuu 3axoH HptoTOHA 17151 MaTepHUaIbHBIX TOYEK 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0c3be8
11 |[3akon BcemupHoro tsaroteHus. Cuna tsokectu. [leppas 1 bubnnorexa [JOK
KOCMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 |Cuna ynpyroctu. 3akoH ['yka. Bec Tema 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0c3e18
13 |Cuna tpenns. Koaddunuent tpenus. Cuna cConpoTUBICHHS 1 bubnuoreka [IOK
NP JIBIOKECHUH TeJia B )KUJAKOCTH HITH ra3e https://m.edsoo.ru/ff0c3f76
14 |IToctymatenbHOE U BpaliaTeIbHOE IBIKEHUE a0COIFOTHO 1 bu6mmoreka [IOK
TBEPOTO Tema. MoMeHT cuibl. [lmeuo cuibl. YcmoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
15 ||Ummynbc MaTepHaIbHOM TOYKH, CUCTEMBI MaTepHUaTbHBIX 1 bubmuorexa [JOK
ToueK. IMmynbc cuiibl. 3aKOH COXpaHEHHS HMITYIIbCA. https://m.edsoo.ru/ff0c43d6
PeaktuBHOE ABMKEHUE
16 |PaboTta u MomHOCTb cuiIbl. KuHETHYECKAsT SHEPTHS 1 bu6mmoreka [JOK
MaTepHaibHOM TOUKH. Teopema 00 H3MECHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOI SHEeprun
17 |[[TorenumanbHas sHeprus. [loTeHnnanbHast SHEPTUS YIPYTO 1 bubnnoreka [JOK
nehopMUpPOBaHHOH MPYKUHBI. [IoTeHIIMAIbHAS SHEPTHS Tea https://m.edsoo.ru/ff0c461a
BOJIM3U IOBEPXHOCTH 3eMIIH
18 |[[ToTeHumanbHbIC U HETIOTEHIHMAIBHBIE CUIbl. CBS3b paOOTHI 1 bu6mmoreka [JOK

HEIMOTEHIIUAIBHBIX CUJI C ©3MEHEHHEM MEXaHUUECKOU

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

Ne Tema ypoxka KousmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/o Beero| Kontponbisie || paxtuueckue || 13Y4eHHS oOpasoBaresbHbIE PECYPChHI
paboThl paboThI
SHEPTHUU CHUCTEMBI Tell. 3aKOH COXPAaHEHHUS MEXaHUUECKOU
SHEPTUU
19 |[JTabopaTtopHas pabora «MccnemoBanue cBs3u padboThl cuibl || 1 1 bubnmoreka [JOK
M3MEHEHUEM MEXaHUYECKOW YHEPIHHU Tejla Ha IpUMepe https://m.edsoo.ru/7f41c97c
pacTsHKEHHS PE3UHOBOTO KTYTa)
20 ||[KonTtponbHas padota o teme «Knnemaruka. J[nHaMuka. 1 1 bubnuorexa [JOK
3aKOHBI COXPAaHCHHUS B MEXaHUKE) https://m.edsoo.ru/ff0c4b74
21 ||OcHOBHBIE TOJIOKEHUST MOJICKYIISIPHO-KHHETHYECKOU Teopuu. || 1 bubnuorexa [JOK
bpoynoBckoe nerkenue. Auddy3us https://m.edsoo.ru/ffOc4dc2
22 || XapaxTep ABWKSHHS W B3aUMOJICHCTBUS YaCTHII BEIIECTBA. 1 bubnuoreka [IOK
Moienu CTpOeHus ra30B, KHUAKOCTEH U TBEPIBIX T https://m.edsoo.ru/7f41c97c
23 |Macca monekyn. KommuectBo BemectBa. [TocTostHHas 1 bubnmorexa [JOK
ABorazapo https://m.edsoo.ru/7f41c97c
24 | TemmoBoe paBHOBecue. Temmneparypa u €€ u3MepeHHe. 1 bubmuorexa [JOK
[IIkama Temmeparyp Lleabcus https://m.edsoo.ru/7f41c97c
25 |Wnpeanwsubrii Taz B MKT. OcHoBHOE ypaBHeHHEe MKT 1 bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde
26 ||AGcomoTHas TeMreparypa Kak Mepa cpeHeld KuHeTH4Yeckoi | 1 bubnuorexka [JOK
SHEPIUH JABIKCHHS MOJICKYI. YpaBHeHHe MeH ieneeBa- https://m.edsoo.ru/ff0cb11e
Knaneiipona
27 |3akoHn JlampToHa. ["a30BBIC 3aKOHBI 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c
28 |JIaboparopHas paboTa «IKCcIepUMEHTaNbHAS TPOBEPKA 1 1 bubnnoreka [JOK
3akoHa [ eii-JIroccaka» https://m.edsoo.ru/7f41c97c
29 ||M3omporiecchl B UaeaTbHOM Ta3e U UX rpaduieckoe 1 bubnuoreka [IOK

MNpeACTaBJICHUC

https://m.edsoo.ru/ff0c570e
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Ne Tema ypoxka KousmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/i Beero| Kontponbisie || paxtuueckue || 13Y4eHHS oOpasoBaresbHbIE PECYPChHI
paboThI paboThI
30 ||BHyTpeHHSS SHEPTUsl TEPMOJMHAMUYECKOU CUCTEMBI H 1 bubnuorexa [JOK
crocoObl e€ n3MeHeHus1. KoJmuecTBo TeIioThl 1 padoTa. https://m.edsoo.ru/ff0c5952
BHyTpeHHsIs1 SHEPTHS 0THOATOMHOTO HJIEaIbHOTO ra3a
31 ||Buasl Teruonepenavn 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0c5c36
32 ||YaenpHas TETUIOEMKOCTH BelecTBa. KoJIM9IecTBO TEIIOTHI 1 bubmmoreka [JOK
npu Teruionepeaaye. AquadaTHbIi MpoIece https://m.edsoo.ru/ff0c5c36
33 |[TepBsIii 3aKOH TEPMOTUHAMHUKH M €T0 IPUMEHEHHE K 1 bubnuorexa [JOK
U30MpoIeccam https://m.edsoo.ru/ffOc5efc
34 |HeobOpaTumocTh TIpOIIECCOB B Ipupoae. BTopoit 3akoH 1 bubmuorexa [JOK
TEPMOTUHAMHUKH https://m.edsoo.ru/ff0c6230
35 ||[Ipuammm neficteus u KITJ] TermioBoi MamiHel 1 bu6moreka [IOK
https://m.edsoo.ru/ff0c600a
36 ||uxn Kapuo u ero KIT/] 1 bu6moreka [IOK
https://m.edsoo.ru/7f41c97c
37 || 9xomoruueckue MpooOIEMbI TEIIOIHEPTETUKHI 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c
38 ||O6o6maromnuii ypok «MonekymsipHast pusznka. OCHOBBI 1 bubnuorexka [JOK
TEPMOMHAMHUKN https://m.edsoo.ru/ff0c6938
39 ||[KonTtponwsHas pabota mmo reme «MonekynspHas pusnka. 1 1 bubmuoreka [JOK
OCHOBBI TEPMOTUHAMHKI) https://m.edsoo.ru/ff0c6a50
40 |ITapooOpa3oBaHue U KOHACHCAIMs. McnapeHue u KuneHue 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0c63b6
41 ||AGcomoTHas U OTHOCHTEIbHAS BIAKHOCTh BO3/yXa. 1 bu6mmoreka [JOK
HacpreHHsii map https://m.edsoo.ru/ff0c64d8
‘42 HTBe'pz[oe teno. Kpucrannmuueckue 1 aMmopHbIe Tena. || 1 || H H HBI/I6J'II/IOTGK3. I[HOK
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Ne Tema ypoxka KousmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/i Beero| Kontponbisie || paxtuueckue || 13Y4eHHS oOpasoBaresbHbIE PECYPChHI
paboThI paboThI
AHH30TPOIHNS CBOKCTB KPUCTAILIOB. JKUIKHE KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepuallbl
43 |[InaBneHue U KpUCTAIUTH3AIMS. Y IeNIbHAS TEIUIOTA 1 bubnuorexa [JOK
ruiaieHust. Cyomumarust https://m.edsoo.ru/ff0c6708
44 ||YpaBHeHHUE TEIJIOBOTO OanaHca 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0c6820
45 ||DnexTpuzanus Tel. DIeKTpUIecKuu 3apsi. JBa Buma 1 bubnuorexa [JOK
AIIEKTPUYCCKHX 3apPS/I0B https://m.edsoo.ru/ff0cébcc
46 |[IpoBOJHUKH, AUIICKTPHUKH ¥ ITOJTYIIPOBOJHUKH. 3aKOH 1 bubmuorexa [JOK
COXpaHEHHS AICKTPHUESCKOTO 3apsiia https://m.edsoo.ru/ffOc6bcc
47 |B3aumonevictBue 3apsaoB. 3akoH Kynona. Toueunsin 1 bubnuoreka [IOK
AIIEKTPUUYCCKHUH 3apsi/T https://m.edsoo.ru/ff0c6ce4
48 ||Hanmpsok€HHOCTH 3JIEKTpUUYECKOro moJist. [Tpunmmm 1 bubmuorexa [JOK
CYIEPIO3UIINH DIICKTPUUYCCKHX MMOJIeH. JInHIH https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
49 ||[PaboTa cui anekTpocTaTnueckoro moss. [lorenmnmar. 1 bu6mmoreka [IOK
Pa3HOCTP MMOTEHIHAIOB https://m.edsoo.ru/ff0c6f00
50 |IIpoBOIHUKH M TUANEKTPUKU B JIEKTPOCTATHIECKOM TIOJIC. 1 bubnuorexka [JOK
JIMaekTprUecKas MPOHHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
51 | 9nexrpoemkocts. KonaeHcarop 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0c7126
52 || DneKkTpoE€MKOCTh INIOCKOTO KOHAEHCATOpa. DHEPIus 1 bubnnoreka [JOK
3apsHKEHHOTO KOHIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 |JIaGoparopnas padota "M3mepeHue JIeKTpOEMKOCTH 1 1 bubnunoreka [JOK
KOHIeHcaTopa" https://m.edsoo.ru/7f41c97c
‘54 HHpI/IHHI/Il‘I JICHCTBUS U IPUMEHEHHE KOHJIEHCATOPOB, || 1 || H H HBI/I6J'II/IOTGK3. LHOK
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Ne Tema ypoxka KousmmuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC

n/n Beero| Kontponbisie || paxtuueckue || 13Y4eHHS oOpasoBaresbHbIE PECYPChHI

paboThl paboThI
KOTIMPOBAJILHOTO alapara, CTpyHHOro MpUHTEpa. https://m.edsoo.ru/7f41c97c
DnexTpocTaTHuecKas 3alluTa. 3a3eMJICHHE IEKTPOIpruOopoB

95 || OneKTpUvecKuil TOK, yCJIOBHUS €r0 CYIIECTBOBAHUS. 1 bubnuorexa [JOK
[MocrosiubIii Tok. Cuita Toka. Hanpsbkenue. https://m.edsoo.ru/7f41c97c
Conpotusienue. 3akoH OMa 171 y4acTKa IenH

56 |[TocnemoBarensHOE, TApAUICTBLHOE, CMEIIAHHOE coenHeHne || 1 0.5 bubmmoreka [JOK
npoBoAHUKOB. JlabopaTopHast pabora «M3yueHue https://m.edsoo.ru/ff0c7410
CMEIIaHHOTO COETMHEHHS PE3UCTOPOBY

57 ||PaboTa 1 MOIIHOCTH AIEKTPUIECKOTO TOKa. 3akoH Jxoyrs- 1 bubmuorexa [JOK
Jlenna https://m.edsoo.ru/ff0c7838

58 |3akon Oma JyIs MOJTHO#H (3aMKHYTO¥ ) SIEKTPUYCCKOH IETTH. 1 0.5 bubmuorexa [JOK
Kopotkoe 3ambikanue. JlaboparopHas padota «/3mepenne https://m.edsoo.ru/ff0c7ae0
OJIC ucToyHrKa TOKa U €r0 BHYTPEHHETO CONTPOTHUBIICHUSD)

59 || 9nexTpoHHas TPOBOIUMOCTH TBEPABIX METAILIOB. 1 bubmuorexa [JOK
3aBHCHMOCTb COITPOTHBIICHHS METAIIOB OT TEMITEPATYPHI. https://m.edsoo.ru/7f41c97c
CBepXnpoBOAMMOCTh

60 |DnexTpuueckur TOK B Bakyyme. CBOKWCTBA AJIEKTPOHHBIX 1 bubnuoreka [JOK
My4KOB https://m.edsoo.ru/7f41c97c

61 |[lomympoBogHUKH, UX COOCTBEHHAS M MPUMECHAS 1 bubmuoreka [JOK
poBoauMocTh. CBOKCTBaA p—N-TIEpexo0a. https://m.edsoo.ru/ff0c84ae
[TomynpoBoIHUKOBBIE IPUOOPHI

62 |DnexTpuuecKUr TOK B PACTBOPAX M pacIuiaBax 1 bubnunoreka [JOK
AJIEKTPOJIUTOB. DIEKTPOJIUTHYCCKAS TUCCOIIMALIHS. https://m.edsoo.ru/ff0c82ba
DneKkTponu3

63 ||OnekTpuueckuH TOK B razax. CaMoCTOsTEeIbHBIU U 1 bubnuoreka [IOK

HECAMOCTOATENbHBIN pa3psad. Monnus. [1nazma

https://m.edsoo.ru/ff0c84ae
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Ne Tema ypoxka KousmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/i Beero| Kontponbisie || paxtuueckue || 13Y4eHHS 00pa3oBaTeNbHBIE PECYPCHI
paboThl paboThI

64 |DnexTpudeckue MPUOOPHI M YCTPOHCTBA U UX TPAKTUICCKOE 1 bubnuorexa [JOK
npuMeneHue. [IpaBuia TeXHUKH 0€30MaCHOCTH https://m.edsoo.ru/ff0c86fc

65 ||O6oOmaromHii ypok «IIEKTPOANHAMUKA) 1 bubnmoreka [JOK

https://m.edsoo.ru/ff0c88be

66 |KoHTpoapHas paboTta o TeMe «DJIEKTPOCTaTHKA. 1 1 bubmmoreka [JOK
[TocToSHHBIH ANEKTPHUUSCKHU TOK. TOKH B pa3IMYHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 |O6o6maromiee moBTopeHue. KoHTpopHas paboTa 1mo Teme 1 1 bubnuorexa [JOK
"DeKTposMHaAMHKA" https://m.edsoo.ru/ff0c8c56

68 | O6o6mmaromiee moBTopeHre. OOOOIIAIOIINI YPOK 110 TEMaM 1 bubnmorexa [JOK
10 xmacca https://m.edsoo.ru/ff0c8f6c

(OBILIEE KOJIMYECTBO YACOR I10 [TPOI'PAMME | 68 | 4 | 4 |

11 KJIACC

No Tema ypoka | KommuectBo yacos ‘ Hara DIIeKTpOHHBIE ITU(POBBIC

n/n Beero|| Kontponbhsre || [Ipaktuueckue || H3Y4eHHs 00pa3oBareibHbIC PECyPChI

paboThI padoThI

1 |[I[locTtossHHBIE MAarHUTHI X UX B3aUMOJEHCTBHE. MarHuTHOE 1 bu6mmoreka [JOK
moJie. BekTop MarHuTHON MHAYKIUWH. JIMHUH MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIHHA

2 |[MarauTHOE 1OJIe TPOBOIHUKA ¢ TOKOM. OIBIT Ipcrena. 1 bu6mmoreka [JOK
B3anMoelicTBIE TPOBOIHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 |/IabGopaTtopHas pabora «M3yyeHre MarHUTHOTO MOJsl KaTymku || 1 1 bubnunoreka [JOK
C TOKOM» https://m.edsoo.ru/ff0c98fe

‘4 HZ[eﬁCTBI/Ie MAarHUTHOTO MOJIsl Ha POBOJIHUK ¢ TOKOM. Cuiia || 1 || H 1 H HBI/I6J'II/IOTeKa [HOK
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Ne Tema ypoxka KosmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/i Beero|| Konrpomshsre || [paktiueckue || 13YIeHHs oOpazoBaresbHbIE PECYPChI
paboThI paboThI

Awmriepa. JlaboparopHas pabota «VccnenoBanue neicTBus https://m.edsoo.ru/ff0c9ac0
MIOCTOSITHHOTO MarHWTa Ha PaMKy C TOKOMY

5 ||[eiicTBHE MAarHUTHOTO TOJI HA JIBUKYIIYIOCS 3apsHKEHHYIO 1 bubnuorexa [JOK
yactuny. Cuna Jlopenna. Padora cubl Jlopeniia https://m.edsoo.ru/ff0c9df4

6 |[DnekTpomarauTHas UHAYKIMA. [I0TOK BEeKTOpa MarHUTHOM 1 bubnuoreka [JOK
uHaykinu. JJ1C uHAyKIUU. 3aKOH IeKTPOMArHUTHOM https://m.edsoo.ru/7f41c97c
nHaykuuu Papanes

7 |JlabopaTopHnas pabota «VccnenoBanue siBIEHUs 1 1 bubnuorexa [JOK
AIIEKTPOMATHUTHON MH/TYKITHN https://m.edsoo.ru/ff0cal50

8 |UnmyxtuBHOCTH. SBnenue camonnmykimu. DJ1C 1 bubnuoreka [IOK
CaMOMH/YKIIMU. DHEPrUsi MATHUTHOTO TI0JIs1 KATYIIKH C TOKOM. https://m.edsoo.ru/ff0ca600
DJIEKTPOMArHuTHOE MOJIe

9 |[Texnuueckue ycTpoiiCTBa U UX MPUMEHEHHE: MOCTOSHHBIE 1 bubnuoreka [IOK
MAarHHTBI, 3JICKTPOMArHUTHI, JJICKTPOABUIaTE/ b, YCKOPHTEIH https://m.edsoo.ru/7f41c97c
AIIEMEHTAPHBIX YaCTHI], THAYKIIHOHHAS TIeYb

10 ||O6006matomuii ypok «MarHuTHoOE moJjie. IJIeKTPOMarHuTHAS 1 bubmuorexa [JOK
HUHIYKIHS https://m.edsoo.ru/ff0cab82

11 |[KoHTpoJsibHas paboTa 1o Teme «MarHuTHoe ToJIe. 1 1 bubmuoreka [JOK
DJIeKTPOMArHUTHAS HHIYKIIHS https://m.edsoo.ru/ff0cad58

12 ||CBoGoanHbIe MexaHUYECKHE KoJieOaHus. ['apMoHuYecKre 1 bu6mmoreka [JOK
KoJieOaHUs. YpaBHCHHUE rapMOHHYECKUX KOJICOAHUIA. https://m.edsoo.ru/ffOcaf06
[IpeBpainenue SHEPrIn

13 |JIabGopatopnas pabota «VccnenoBanue 3aBucumMocty nepuoga || 1 1 bubnunoreka [JOK
MaJIbIX KOJICOAHHI Ipy3a Ha HUTH OT JUTHHBI HUTH U MAacCChI https://m.edsoo.ru/7f41c97c
rpy3a»

14 ||Kone6arenbHbIM KOHTYpP. CBOOOHBIE 3IEKTPOMArHUTHBIE 1 bubnuorexa [IOK
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Ne Tema ypoxka KosmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/o Beero|| Konrpomshsre || [paktiueckue || 13YIeHHs oOpazoBaresbHbIE PECYPChI
paboThI paboThI

KOJICOaHHsI B U/ICAITbHOM KOJIe0AaTeIbHOM KOHTYpE. AHAJIOTHs https://m.edsoo.ru/ff0cb820
MEX]ly MEXaHHUECKUMH H IEKTPOMArHUTHBIMHU KOJIEOaHUSMHU

15 ||®opmyna TomcoHa. 3aKOH COXpaHEHUS PHEPTHH B UJeaibHOM || 1 bubnuorexa [JOK
KO0JICOATETTbHOM KOHTYpPE https://m.edsoo.ru/ff0cb9c4

16 |[lIpeacraBieHue 0 3aTyXaronuX KojaeOaHusx. BeIHYKICHHBIC 1 bubnuoreka [JOK
MeXaHu4eckue Koyebanus. Pe3oHanc. BeiHyXIeHHBIC https://m.edsoo.ru/ffOcbb86
AIIEKTPOMArHUTHBIE KOJIeOaHSI

17 |llepemenHsid Tok. CHHYCOMIaTbHBIW IEPEMEHHBIH TOK. 1 bubnnorexa [JOK
MOIIHOCTh TEPEMEHHOTO TOKa. AMILTUTYIHOE U https://m.edsoo.ru/ffOcbd34
JICWCTBYIOIIEE 3HAYCHUE CHITBI TOKA U HAIPSHKCHUS

18 ||Tpancdopmarop. [IpousBoacTBo, epenada u moTpedieHne 1 bubnuoreka [IOK
AIIEKTPUYCCKON SHEPTUU https://m.edsoo.ru/7f41c97c

19 ||[YCcTpoiicTBO M IPaKTUYECKOE TPUMEHEHNE IIEKTPUUECKOTO 1 bubmuorexa [JOK
3BOHKA, FeHepaToOpa MEPEMEHHOTO TOKa, TMHHH https://m.edsoo.ru/ff0cc324
ANIEKTporepeaay

20 ||DxonoruvecKue pUCKU MPHU MPOU3BOJICTBE IIEKTPOIHEPTUH. 1 bubmuorexa [JOK
KynsTypa nCroib30BaHus SJIEKTPOIHEPTHHU B IOBCETHEBHOH https://m.edsoo.ru/7f41c97c
KU3HU

21 ||MexaHu4eckue BOJHBI, yCIOBHS pacripocTpanenus. [lepuo. 1 bubnmuorexa [JOK
CKOpPOCTh pacpoCTpaHCHHS U JUTMHA BOJIHEL. [lomepeunsie U https://m.edsoo.ru/ffOcca54
MIPOIOJIbHBIC BOJIHBI

22 |3Byk. CkopocTb 3ByKa. I']poMKOCTb 3ByKa. BricoTa TOHA. 1 bubnuoreka [IOK
TemOp 3ByKa https://m.edsoo.ru/ff0cccOc

23 || DneKTpOMarHUTHBIC BOJIHBI, UX CBOWCTBA M CKOpocTh. [1Ikana 1 bubmmnorexa LIOK
ANEKTPOMAarHUTHBIX BOJH https://m.edsoo.ru/ffOccfe0

24 | [IpuHIMTOBI paIMOCBA3U U TeJeBHACHUS. Pa3BuTHE CpencTs 1 bubnuorexa [IOK
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Ne Tema ypoxka | KosmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/i Beero|| Konrpomshsre || [paktiueckue || 13YIeHHs 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
‘ HCBsBH. Pannonokarus || || H H Hhttps://m.edsoo.ru/7f41097c
25 ||KontposbHas paboTa «KoneGaHus u BOTHBI» 1 1 bubnuorexa [JOK
https://m.edsoo.ru/ffOcc6f8

26 |[IpssmonMHEHHOE PacIpPOCTPAaHEHUE CBETA B OJHOPOIHOM 1 bubnuorexa [JOK

cpene. Toueunslit ncTouHMK cBeta. JIyu cBeta https://m.edsoo.ru/ff0cd350
27 ||Otpaxenue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoenne 1 bubnnorexa [JOK

n300paKEHUH B TUNIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
28 |[Ipenomnenwue cBera. [lomHOE BHYTpEHHEE OTPaKECHHUE. 1 bubnmorexa [JOK

[TpenenbHBIA YOI IOJTHOTO BHYTPEHHETO OTPAXKSHUS https://m.edsoo.ru/ffOcd 716
29 |[JTabopaTopHas pabora «M3mMepeHune moka3aTels nmpeaoMieHus || 1 1 bubnmorexa [JOK

CTEKJIa» https://m.edsoo.ru/ff0cd67a
30 |JIun3sl. [TocTpoenue uzoOpakenuii B tuH3e. Popmysna TOHKOH || 1 bubnuoreka [IOK

JTHH3BL. Y BEJTUUYCHUE JTMH3BI https://m.edsoo.ru/ffOcddle
31 |JIaGopaTopHas pabota «lccnenoBanue CBOMCTB nzo0pakenwmid | 1 1 bubmuorexa [JOK

B JIMH3aX» https://m.edsoo.ru/7f41c97c
32 ||ducnepcus cera. CiokHBIA cocTaB Oenoro ceera. L[Ber. 1 1 bu6mmoreka [JOK

JIaboparopHnas pabota «HabroeHIe qUCIIEPCUN CBETa https://m.edsoo.ru/7f41c97c
33 ||UuTepdepentus ceeta. Audpakums ceera. JudpakimonHas 1 bubmuoreka [JOK

periéTka https://m.edsoo.ru/ffOced22
34 |IlomepedyHoCTh cBETOBBIX BOJH. [lonspusanus ceera 1 bubnnoreka [JOK

https://m.edsoo.ru/ff0cf02e

35 |[OnTtrueckue mpuOOPBI U YCTPOMCTBA U YCIOBUS X 1 bubnunoreka [JOK

0€301acHOTr0 MPUMEHEHUS https://m.edsoo.ru/7f41c97c
36 |[["paHHIIBI IPUMEHUMOCTH KIACCHUECKOW MEXaHUKH. 1 bubnuoreka [JOK

[TocTynaTel crienManbHOW TEOPUH OTHOCUTEIHHOCTH https://m.edsoo.ru/ff0cf862
37 ||OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMesieHue BpeMeHu u || 1 bubnuoreka [JOK
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Ne Tema ypoxka KosmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/o Beero|| Konrpomshsre || [paktiueckue || 13YIeHHs oOpazoBaresbHbIE PECYPChI
paboThI paboThI
‘ ‘COKpaHIeHI/Ie JUTAHBI H H \https://m.edsoo.ru/ffcha42
38 |[DHeprus u UMITYJIbC PEIATUBUCTCKOW YacTUIBL. CBSI3b MacChI 1 bubnuorexa [JOK
C SHEPTrUeH U UMITYJIbCOM. DHEPrHsl MOKOS https://m.edsoo.ru/ffOcfc68
39 |[KontposbHas padota «Onruka. OCHOBBI ClielIUaIbHON Teoprum || 1 1 bubnuorexa [JOK
OTHOCHTEJIBHOCTIY https://m.edsoo.ru/ffOcf6f0
40 | @ortonsl. ®opmyia [Tnanka. DHEprus U UMITYIILC (HOTOHA 1 bubnuorexa [JOK
https://m.edsoo.ru/ffOcfel6
41 ||OtkpsiTue U uccnenoBanue pororpdexra. OnbITel A. I 1 bubnuoreka [IOK
CroneroBa https://m.edsoo.ru/ffOcffc4
42 |3axonsl poTodrddekra. YpaBHeHUE DHWHINTEHHA TS 1 bubnuoreka [IOK
dorordpdekra. «Kpacuas rpanuna» Goroaddexra https://m.edsoo.ru/ff0d015e
43 |daBnenue cBera. OnbiThl [1. H. JIeGeneBa. Xumudaeckoe 1 bu6mmoreka [IOK
JICWCTBHUE CBETA https://m.edsoo.ru/ff0d04a6
44 || TexHu4yeckre yCTPOUCTBA U MPAKTHIYECKOE MPUMEHEHHUE: 1 bubmuorexa [JOK
doTtosnemMeHT, POTOAATUHK, COJTHEUHAS OaTapest, CBETOIHOT https://m.edsoo.ru/7f41c97c
45 ||Pemenue 3amay o reMe «JI€MEHTHI KBAHTOBOM OIITUKN 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0302
46 |Monenb atoma Tomcona. OnbITel Pezepdopaa mo paccesauio 1 bubmuoreka [JOK
a-yactull. [ImaHerapHas Mozeab aTomMa https://m.edsoo.ru/ff0d091a
47 |IMocrynatel bopa 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0dOafa
48 |H3ny4yenue u norioiieHue GOTOHOB MPH MEpPexo/ie aToMa ¢ 1 bubnunoreka [JOK
OJTHOTO YPOBHS SHEPIHHU HA APYroi. Buisl criekTpoB https://m.edsoo.ru/ff0dOafa
49 |BomHOBBIE cBoMCTBa yacTHIl. BosHbl ae bpounds. 1 bubnuorexa [IOK
KopnyckymsipHO-BOTHOBOU yanu3Mm. CIIOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHY)KJICHHOE M3JIy4yeHHE



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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Ne Tema ypoxka KosmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC

/i Beero|| Konrpomshsre || [paktiueckue || 13YIeHHs oOpazoBaresbHbIE PECYPChI

paboThI paboThI

50 |(|OtkpeiTHE pagroakTuBHOCTH. OnBITH Pesepdopaa mo 1 bubnuorexa [JOK
OTIPEJICTICHUIO COCTaBa PAIMOAKTHBHOTO M3JIydCHUS https://m.edsoo.ru/ff0d0fd2

51 |([CowuctBa anbda-, 6era-, ramMmma-u3nydeHus. Biausaue 1 bubnuorexa [JOK
PaJIMOAKTUBHOCTH Ha KUBBIC OPraHU3MbI https://m.edsoo.ru/7f41c97c

52 ||OTkpsiTHE TPpOTOHA M HEUTpOHA. M30TOMEL. Anbha-pacnan. 1 bubnuorexa [JOK
DJIEKTPOHHBIM U TIO3UTPOHHBIN OeTa-pacnai. ['amma- https://m.edsoo.ru/ff0d1162
U3ITy9YeHUE

53 |[DHeprus cBS3WM HYKJIOHOB B sIpe. SIAepHBbIC peaKIum. 1 bubnuorexa [JOK
SnepHbid peaktop. [Ipo0ieMbl, MepCreKTHBEI, SKOJIOTUIECKHE https://m.edsoo.ru/ff0d1356
ACTICKTHI SJIEPHON YHEPTCTHKHU

54 || DnemenTapHbie acTUIbl. OTKPBITHE TO3UTPOHA. MeTO b 1 bubmuorexa [JOK
HAOJIOJICHUS] M PETHCTPAIMU 3JIEMEHTAPHBIX YacTHil. Kpyriisiid https://m.edsoo.ru/ff0d0e38
cton «DyHIaMeHTaIbHbIE B3aUMOICUCTBUS. ENTMHCTBO
(bU3NYECKOU KapTHHBI MHpa»

55 ||Dramsl pazBuTus actpoHomuu. [Ipukinagnoe u 1 bubmuorexa [JOK
MHPOBO33PEHYECKOE 3HAUCHIE aCTPOHOMHH. Bu1 3BE€31HOTO https://m.edsoo.ru/7f41c97c
HebOa. Co3Be3ust, IPKKUE 3BE3/1bI, TUTAHETHI, HX BHIUMOC
nprokeHue. CoyHevHas cucTemMa

56 ||Comnue. ConHevHast akTUBHOCTh. MicTounuk sHeprun CosHia 1 bu6mmoreka [JOK
1 3BE31 https://m.edsoo.ru/7f41c97c

57 |[3BE31bl, NX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/bI ITTABHOU 1 bubnunoreka [JOK
ocje0BaTeIbHOCTH. BHYTpeHHEee cTpoeHUE 3BE3I. https://m.edsoo.ru/7f41c97c
CoBpeMeHHbIE MPEJICTABICHHUS O IPOUCXOKICHUH U 3BOJIIOIIUN
CoJHIIa U 3BE3]

58 |Mneunsd Ilyrs — Hama ['anaktuka. [lonoxxenue u apmwxenue| 1 bubnuorexa [IOK

Connua B I'anaktuke. ['anaktuku. YepHble ABIPHI B sSApax

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



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/7f41c97c
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TCOPUHU OTHOCUTCIIbHOCTU

Ne Tema ypoxka KosmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
n/n Beero|| Konrpomshsre || [paktiueckue || 13YIeHHs 00pa3oBaTeNbHBIC PECYPCHI
paboThI paboThI

| |ramaxrux | | |

59 |([Bcenennas. Paz6eranne ramaktuk. Teopust bonbmoro B3peiBa. || 1 bubnuorexa [JOK
PenukroBoe nuznyuenue. MerarajgakTuka https://m.edsoo.ru/7f41c97c

60 |[Hepemennabie mpoOIeMbl aCTPOHOMHH 1 bubnuorexa [JOK

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

61 |KonTpoispHas paboTa «DIeMEHTHI aCTPOHOMHUH U 1 1 bubnuorexa [JOK
acTpoOU3UKI» https://m.edsoo.ru/7f41c97c

62 (|O6o6matromuit ypok. Posb Gpu3uku U acTpOHOMUHM B 1 bubnmorexa [JOK
DKOHOMHYECKOM, TEXHOJIOTHYECKOM, COLIMAIEHOM U STHYECKOMN https://m.edsoo.ru/7f41c97c
cdepax AATEITBHOCTH YeJOBEeKa

63 ||O6Go6marommii ypok. Posib 1 MecTo GU3HKN U aCTPOHOMUH B 1 bubmuorexa [JOK
COBPEMCHHOM HAYYHOMN KapTHHE MUpPa https://m.edsoo.ru/7f41c97c

64 ||O6o6marommii ypok. Poss pusudeckoit Teopun B 1 bubmuorexa [JOK
(bopMHUpPOBaHKH TIPEACTABICHUIN O GU3UUECKOM KapTHHE MHUPa https://m.edsoo.ru/7f41c97c

65 ||O6o6maromumii ypok. Mecto pu3ndeckoit KapTUHBI MHUpa B 1 bubmuoreka [JOK
00I1IeEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX https://m.edsoo.ru/7f41c97c
MPEJICTABICHHUIA O IPUPOIC

66 |O6o0maroiee MOBTOpeHHe. MarHuTHOE TOJIe. 1 bu6mmoreka [JOK
DNEeKTPOMArHUTHAS HHYKIUS https://m.edsoo.ru/7f41c97c

67 ||O6o6maromee moBropenue. Ontuka. OCHOBBI CHEITUATBHOM 1 bu6mmoreka [JOK

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



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Ne Tema ypoxka KosmmuecTBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
n/n Beero|| Kontponshsre || Ipaktiueckue || H3Y4eHuA o0pazoBarelbHbIE PECYPChI
paboThI paboThI
68 |[O6o6matomee moproperne. KBanroBas pusnka. DIeMEHTHI 1 bubnmoreka [JOK
aACTPOHOMHH U acTPOUNKU https://m.edsoo.ru/ff0d1784
(OBILIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 68 | 4 | 7 [



https://m.edsoo.ru/ff0d1784

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. Makumes, b.b. byxosues, H.H. Cotckuii (kinaccuueckuit
Kypc) — 6a30BbIii U TpouibHBINA ypoBHU., M.: IIpocBemenue, 2019 r.

METOANYECKHUE MATEPHAJIBI JJIAA YUUTEJIA

e [loypounoe mianupoBanue 1o ¢uszuke: 10-11 k1. (0a30BbIi ypOBEHB) HA
OCHOBE aBTOpCKOM mporpammsbl ['.51. MsikuiieBa u ap.: mocodue s
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
HMHTEPHET

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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