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INOACHUTEJIBHASA 3AIIMCKA

IlenTpbl 00pa3oBaHusl €CTECTBEHHO-HAYYHOI HaIlpaBJIeHHOCTH «Touka pocTa» CO3AaHbl C
LEJIBI0 Pa3BUTHS Y O0YyYaroOIINUXCsl €CTECTBEHHO-HAyYHOH, MaTeMaTHYecKo, NH(POPMAaLlMOHHOM
IPaMOTHOCTH, (POPMHUPOBAHUS KPUTHUECKOTO M KPEATUBHOT'O MBIIUICHHUS, COBEPIICHCTBOBAHMS
HaBBIKOB €CTECTBEHHO-HAYy4YHOH HAaNpaBI€HHOCTH, a TaKXe IS IPaKTUYeCKOH oTpaboTKu
yueOHOro Marepuaia 1o yueOHsIM npeameram «Ou3nkar.

[IporpamMma 1o ¢u3uke 0a30BOTO YPOBHS HA YpOBHE CpenHEero oOmiero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE NOJOXEHMH M TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbx B DOI'OC COO, a Takke ¢ y4eToMm
denepanbHOil paboueil mporpaMMbl BOCIUTAaHHS M KOHIEMIIUM NpPENoJaBaHUs y4eOHOTro
npeamera «®Puszmka» B oOpa3oBaTeNbHBIX  opraHm3anusx Poccuiickorn  ®enepanuw,
peaIn3yIoNX OCHOBHBIE 00pa30BaTEIbHbIE IPOIPAMMBI.

Conepxanue nOporpaMMbl MO (U3MKE HANpPaBIeHO Ha (HOPMUPOBAHHE €CTECTBEHHO-
HAYYHOH KapTUHBI Mupa oOydaromuxcs 10—11 kiaccoB mpu oOyueHnn ux Qusnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/I€ATENIbHOCTHOTO Mojxoa. [Iporpamma o gusuke COOTBETCTBYET
tpeboBanusiM OI'OC COO K miIaHUpPyEeMbIM JIMYHOCTHBIM, NMPEAMETHBIM M METallpeIMETHBIM
pe3yibTataM OOy4YeHMs, a TaKKe YYHUTBHIBAET HEOOXOAMMOCTh pEaIM3allUid MEXIPEIMETHbBIX
CBsi3el (M3MKM C €CTECTBEHHO-HAyYHBIMH YYEOHBIMH TIpeAMeTaMH. B Hell ompenenstoTcs
OCHOBHBIC LM M3y4eHMs (U3UKU HA YpOBHE CpelHero oouiero oOpa3oBaHUs, IUIAHUPYEMbIE
pe3ysibTaThl OCBOEHHUS Kypca (PU3UKU: JIMYHOCTHBIE, METAIllpeIMETHbIE, NpEAMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no ¢pu3uKe BKIIOYAET:

® [UIAaHUpPYEMbIE Pe3yIbTaThl OCBOECHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B TOM UHCIIE

IIPEeIMETHBIE PE3YNIbTATHI M0 TO1aM O0YUYEHHUS;

e cojepkanue yueoHoro npeamera «dusukay mo rojgaM oOydeHHs.

dusnka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPUPO/IbI, BHICTYIAs B KAUeCTBE y4eOHOTro
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXalolleM MHpE.
[IkonbHBIA Kypc (QHU3UKH — CHCTEMOOOpa3yloUuil JUIsi eCTeCTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U ABJICHUH, U3y4aeMBbIX
XUMHeH, Oouonorueil, gusnueckoil reorpadpueit u acrpoHomueil. Vcrnonp3oBaHre U aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUH OINpenesseT XapakTep U pPa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe HHEPreTHMKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, TOJYYEHUS HOBBIX
MaTepuasoB C 3aJaHHbIMUA CBOWCTBaMHU U ApYyrux. M3yuenue Gu3nku BHOCUT OCHOBHOI BKJIaJ B
(dopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa 00y4aromuxcs, B popMrupoBaHUEe YMEHUN
MPUMEHSTh HayYHBI METOJ TO3HAHUS NP BBIMOJIHEHUU UMH Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca (u3MKH JUIsl ypOBHS CpeTHEro 00IIero oopa3oBaHus MOJIOKEH P UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOUACT KaK BOMPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cOOTBETCTBUM ¢ HEW MaTepuai Kypca GU3UKH 00beAMHEH BOKPYT
¢usnueckux Teopuil. Bemgymmm B Kypce sBnseTcs (opMuUpOBaHHE MPEACTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTe€pUH, BELLIECTBE U IOJIE.

Hoes eymanumapusayuu. E€ peanuzanus mpeanonaraeT UCHOIb30BaHUE T'YMaHUTAPHOTO
noTeHuana GU3NYeCKoi HayKH, OCMBICICHUE CBSA3HM PAa3BUTHUA (PU3UKU C pa3BUTHEM OOIIECTBa,
a TaK)Ke ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMU M SKOJIOTHYECKUMU MPOOIeMaMH.

Hoes npuknaonou nanpasnennocmu. Kypc Gpu3nku npeamnogaraet 3HakOMCTBO € IIUPOKUM
KPYTroM TEXHUUYECKHUX U TEXHOJOTHYECKUX IPUIIOKEHUIN U3yUEHHBIX TEOPUM U 3aKOHOB.

Hoes skonozuzayuu peaausyercsi MOCPEICTBOM BBEAEHHUS 3JIEMEHTOB COAEp)KaHU,
MOCBALIEHHBIX 3KOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHBI C pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyXAeHUs Npo0IeM palliOHAIbHOTO PUPOIONOIb30BaHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.
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CrepxHEBBIMU 3JIEMEHTaMU Kypca (U3UKH Ha YpOBHE CpEIHEro oOmero oOpa3oBaHMS
SBIIAIOTCS (u3nUecKkue Teopuu ((opMHpPOBAHHE NPEICTABICHUNA O CTPYKType MOCTPOCHHS
¢u3nyeckoil Teopuu, poiau (YyHIAMEHTANbHBIX 3aKOHOB M IPHUHLUIIOB B COBPEMEHHBIX
IIPEJCTaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHMMOCTH TEOPHi, I ONKUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U ITPOLIECCOB).
CuCTEeMHO-EeSTeTLHOCTHBIN MOIX0A B Kypce (DU3UKU pean3yeTcs MPEexX/e BCEro 3a CYET
OpraHu3alK 3KCIEPUMEHTAILHON JesATeabHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca
($U3UKH — 3TO MCHOJB30BAHMUE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOphIE B mporpamme 1o ¢GU3MKEe OOBEIMHEHBI B OOIIMI CIHCOK
YUYEHHUYECKUX MPAKTUYECKUX paldoT. BhijeneHune B yka3aHHOM IepedHe JabopaTOpHBIX PadorT,
IPOBOJUMBIX JJIsI KOHTPOJS M OLIEHKH, OCYILECTBIIAETCS yYaCTHHKAMU O0Opa3oBaTEIbHOIO
nporecca UCXOs U3 0COOEHHOCTEH TUIaHMPOBAaHMS M OCHameHus kabunera ¢usuku. [Ipu sTom
o0ecrieunBaeTcsl OBJIAJCHHE OOYYAOIUMHCA YMEHHSAMH NPOBOIAUTH KOCBEHHBIE H3MEpEHUs,
UCCIICIOBAaHHS 3aBUCHUMOCTEH (U3NYECKUX BEIMYMH M TOCTAHOBKY OIBITOB TIO IPOBEPKE
IPEUIOKEHHBIX THIIOTES.
bonbiioe BHUMaHUE yAeNseTcsl PEelIEHUI0 pacu€THBIX U KaueCTBEHHBIX 3ahad. [Ipu 3Tom
JUI pacu€THBIX 3a7a4 IPUOPUTETOM SIBIISIOTCS 33a4M C SBHO 33JaHHOM (U3UYECKOI MOJENbIO,
MO3BOJIAIOIINE MPUMEHITh H3YyUEHHBIE 3aKOHbl U 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjesa
Kypca, TaK U UHTErpUpys 3HAHUS U3 Pa3HbIX pa3zienoB. /[ kauecTBEHHBIX 3a/1a4 IPUOPUTETOM
SBIISIIOTCSL 3aJaHWs Ha OOBSCHEHHWE TPOTEKaHUs (PU3MUECKUX SBJICHUH M TIPOLECCOB B
OKpY’Kalollel >KU3HHU, TpeOyrolue BbIOOpa (U3MYECKON MoJenu Uil CUTyalluu IMPakTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.
B coorBerctBum c¢ TpeboBanusimu PI'OC COO k maTepuanbHO-TEXHUYECKOMY
obecrieyeHnto ydeOHOro mporecca 0a30BBI YpOBEHb Kypca (PH3MKHM Ha YpOBHE CPEIHETO
o0rmiero o0pa3oBaHUs JIOJKEH M3ydaThCs B YCIOBMSIX NMPEAMETHOro KaOMHeTa (pU3MKH WM B
YCIIOBUSIX MHTETPUPOBAHHOIO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kabunere
(GU3UKN TOJKHO OBITH HE00X0AUMOE JTabopaTOpHOE 000PYIOBaHME JIsl BBITOJHEHHS YKa3aHHbBIX
B TIporpamMme 1O (HU3UKE YYEHHYECKHX MPAKTUYECKHX paboT ¥ JAEMOHCTPALMOHHOE
o0opyoBaHue.
JleMoHCTpallMOHHOEe 00opynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IPHHIUIIOM
MUHHMMAaJIbHON JOCTAaTOYHOCTH M 00ECHEeUMBACT IMOCTAHOBKY MEPEUUCIEHHBIX B MpOrpaMMe 10
¢u3nKe KIIOYEBBIX JEMOHCTpAlMM JJI HCCIEIOBaHUS HM3YyYaeMBIX SIBIEHUN U TPOILECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.
JlaGoparopHoe 00OpyaOBaHHE JUIsl YUEHHYECKUX IPAKTHUECKHUX paboT (opmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecneumBaeTcs B pacuéTe OJHOr0 KOMIUIEKTa Ha ABYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1abOpaTOPHOTrO OOOpPYNOBAaHUS JIOJKHBI OBIThH
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM aHAJOTOBBIX W LU(POBBIX MPHOOPOB, a TaKXkKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B BHC IIU(PPOBHIX JIAOOPATOPHIA.
OCHOBHBIMU 1ENIIMU U3y4eHUs (PU3UKHU B 00111eM 00pa30BaHUHU SBISIOTCSA:
e (dopMHupOBaHME MHTEpeca M CTPeMJICHHs OOYYaIOMIMXCS K HAyYHOMY H3YYEHHUIO
MIPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTaBICHUM O HAy4yHOM MeTOje TMO3HaHUs U (HOPMHUPOBAHUE
HCCIIEIOBATENbCKOI0 OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSIM;

e (opmHupoBaHUE HAyYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa U3y4€HUsS] OCHOB CTPOCHHS
MaTepuu U (QyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

e (opMHUpOBaHHE YMEHHUM OOBSACHSITH ABICHUS C UCIIOIb30BaHUEM (PM3UUECKUX 3HAHUH U
Hay4HBIX JOKa3aTENbCTB;

e (opMHUpOBaHME NPEACTABICHUN O POIM (PU3UKHU ISl pa3BUTHUS APYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHI.

JlocTIKeHHEe 3TUX Lienel 00ecrieunBaeTcsl peeHeM CIeIyIoIuX 3a1a4 B mpolecce
n3y4deHus Kypca GU3UKH Ha YPOBHE CPETHETO O0IIero 00pa3oBaHMs:

e npuoOpeTeHre CUCTEMbI 3HAHUH 00 00UMX (PU3UIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,

TEOPHSIX, BKJIIOYAs] MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO



(bU3MKy ¥ 3JIeMEHTHI acTpo(PU3UKH;

e (dopmupoBaHuEe YyMEHHI NPUMEHSATh TEOPETHUYECKHE 3HAHUS IS OOBSCHEHUS
(Gu3MUeCKUX SBICHUA B TPUPOJIE W JUIS TNPUHATUS MPAKTUYECKUX PEIICHUH B
MTOBCETHCBHOM JKU3HU;

® OCBOCHHE CIIOCOOOB pENICHUS pa3jIMYHBIX 3a7ad C SBHO 3aJaHHOW (U3UYECKOM
MOJICNIbIO, 3aJla4, MOJPa3yMEBAIOIINX CAMOCTOSTEIFHOE CO3/IaHue (U3UUECKOM
MOJIEINH, aJICKBaTHON yCIOBHUSM 33/1a4H;

e ToHUMaHWE (U3UYECKUX OCHOB W TMPHUHIIMIIOB JIEHCTBUS TEXHHUUYECKUX YCTPOWCTB H
TEXHOJIOTUYECKUX MPOIIECCOB, HX BIMSHUS Ha OKPYKAIOIIYIO CPEY;

® OBJIQJICHUE METOJAMH CaMOCTOSITEIILHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3HUECKUX
OKCIEPUMEHTOB, aHaJM3a MW  HHTEpIpeTalu  WHPOPMALKU,  ONpPEACICHHS
JOCTOBEPHOCTH MOJIYYCHHOTO Pe3yibTaTa;

® CO3/aHHWE YCJIOBHU JJIsl pa3BUTHS YMEHUH MPOEKTHO-UCCIIE0BATEILCKOM, TBOPUECKOM
JeSITeIIbHOCTH.

Ha w3yuenue ¢usukm (06a30BBI YPOBEHb) Ha YPOBHE CpEIHETO 00IIero oOpa3oBaHWM
orBoautcst 136 uacos: B 10 kmacce — 68 wacoB (2 vaca B Hemenmo), B 11 kimacce — 68 wacos (2
yaca B HEJIEJIO).

[Ipemiaraemslii B mporpamme 1o Qpu3uKe mepeueHb JIA00PATOPHBIX M MPAKTUYESCKUX PadOT
SBIISICTCS PEKOMEHIOBAaHHBIM, YUYHUTEh JEJaeT BBHIOOP MPOBENCHHS JIAOOPAaTOPHBIX pabOT M
OIIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00yUYarOIIUXCSl.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o0 npupone. Hayunele MeToasl mO3HaHUsA OKpyXkaroumero mupa. Pomib
SKCHEPUMEHTA U TEOPUH B IIPOLECCE TIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpHH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINII COOTBETCTBHSL.

Ponp m Mecto ¢u3uku B (GOPMHPOBAHHMM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
MPAKTUYECKOM JIeSITETbHOCTH JIIOJICH.

Jlemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuveckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHUCTeMbl koopAuHaT. Clo)KeHHE TepeMEIIeHU 1
CJI0’KE€HUE CKOPOCTE.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMELICHUS MaTEPUAIbHON TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiiHoe naBmxeHue. [[BUkeHHEe MaTepUalbHOW TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOW I10 MOZYJII0 CKOPOCTBIO. YTIJIOBAasi CKOPOCTb, JMHEHHas CKopocTh. Ilepumon wu
yactoTa oopanienus. L{eHTpocTpeMuTenbHOe YCKOPEHHE.

TexHUYecKne YCTPOWCTBA H MPAKTUYECKOE MPHUMEHEHHE: CHUJIOMETp, JBUKECHUE
CHapsJ0B, LIETIHbIE U PEMEHHBIE MTepeIadH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, MILTIOCTPALIUS] KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUS.

[IpeoOpa3zoBanue IBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

ITagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGmronenue nerkenus teaa, OpOIIEHHOTO MO YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaJACHHUS.

Hanpasnenue ckopocTH NpH IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHune HepaBHOMEPHOTO JBHXKEHUS C LIEJIbIO ONPEAECTICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOLIGHHMSI ~ MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIEOBATEbHBIE PAaBHBIE NPOMEXKYTKA BPEMEHHM NPU PABHOYCKOPEHHOM JIBMKEHHH C
HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHimn otHocutenbHOCTH ['anuies. [lepBoiit 3akoH HeroTona. MHEpLManbHbIE CUCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHuun cynepno3unuu cwi. Btopoil 3akoH HberoToHa ains
MaTtepualibHOM TOUKHU. TpeTuit 3akoH HploTOHA [17151 MaTepHalIbHBIX TOYEK.

3akoH BceMupHoOTo Tsarorenus. Cuna tsbkectu. [lepBas kocMHuueckasi CKOPOCTb.

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



Tpenue. Buabl Tpenust (mokosi, ckoybxkeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbXKEHUs U cuiia TpeHus nokos. Koadounuent tpenns. Cuna conpoTUBIEHUS
IIPU IBUKCHUU TEJIA B )KUJKOCTH WM rase.

[TocTynaTenpHOE M BpallaTelIbHOE ABHKEHHE a0COJIFOTHO TBEPOTO Tea.

MoOMEHT cuibl OTHOCUTENBHO OCU BpameHus. Ilmedo cunbl. YcnoBus paBHOBecUs
TBEPIOTO TEIA.

TexHHuecKkne YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUWE: IOJIIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLIMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIINX TEll.

Bropoii 3akon Herorona.

H3zmepenue cu.

Crnoxenue cui.

3aBUCUMOCTb CUJIBl YIPYTOCTH OT Ae(opMaruu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJCHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHue ABMKeHUs OpycKa IO HaKJIOHHON IJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UNHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccnenoBanue ycl0BUN pPaBHOBECHUS TBEPIOTO TeJla, UMEIOIIErO OCh BPALCHUS.

Tema 3. 3aKoHbl COXpPAHEHUA 6 MEXAHUKE

Mmnynsc MaTepralbHOM TOUKHM (Te€a), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbe CHIIBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pa6oTta cunbl. MOLTHOCTH CHJTBI.

Kunernyeckass sHeprusi mMarepuanbHOM TOUYKU. Teopema 00 W3MEHEHMHM KHHETHYECKOU
JHEPIUH.

[TorenuunanbHast 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoOBaHHON MPYKUHBIL.
[TorennuanbHas SHeprus Tena BOIU3U MOBEPXHOCTH 3eMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U INPAKTUYECKOE NPHUMEHEHME: BOAOMET, KOIEP, MPYKUHHBII
MIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

[lepexon moTeHNIMAIbHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

N3ydyeHrue aOCOMIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOThl CHUJIbl C M3MEHEHHWEM MEXaHWYEeCKOM 3HEepruu Teja Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU M UX ONBITHOE 000CHOBaHHUE.
bpoynoBckoe nBwkenue./luddys3us. Xapakrep ABMKCHUS M B3aMMOJICUCTBHUS  YaCTHIL



BelecTBa.Mosiennn CTpPOCHHUSI Ta30B, JKUAKOCTEW W TBEPABIX Teld U OOBICHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KonaumuecTBo BemiecTsa.
[TocTostnHast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenp upeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
uaealbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa cpeiHedl KHHETHYECKOW »HEepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. [llkama temneparyp KenbBuna. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3omporecchl B UACaIbHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpecTaBieHue U30IPOLIECCOB: U30TEpMa,
u30Xxopa, uzodapa.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETD, GapoMeTp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIONIME IUCKPETHOE CTPOCHUE BellecTBa, Qororpaduu  MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbIThl 0 AM(PY3UH KUAKOCTEH U ra30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbiTa ITepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEXMOJIEKYJISIPHOI'O B3aUMOJEHCTBUSL.

Mopenb, HUTIOCTpUPYIOLIAs TPUPOY JABICHUS ra3a Ha CTEHKH COCY/a.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO raza, H30IMpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

OnpeneneHnue Macchl BO3JlyXa B KJIACCHOM KOMHATe€ Ha OCHOBE H3MEpeHHH 00béMa
KOMHATBHI, IABJICHUS U TEMIEPATYpPbI BO3/1yXa B HEM.

HccnenoBaHue 3aBUCUMOCTH MEXy [TapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckas cucTteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoanuecTBo TenmaoTel U paboTa. BHyTpeHHss SHEprust 0AHOATOMHOIO
U7eanbHOro raza. Buasl Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHUE. Y 1eJbHas
TEIIOEMKOCTB BelecTBa. Kom4yecTBo TEMIOTH! IPU TEIUIONEPEIAUE.

[TonsstTue o0 anmabatHoM mporecce. IlepBblii 3axkoH TepMoauHaMukH. [Ipumenenue
NEepBOTo 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuky. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

Tennoble MamuHbl. [IpuHIMNIbG! 1eficTBUS TemIoBbIX MamuH. [IpeobpazoBanust sHEpruu B
TeroBbIX MamunHax. Koagduuuent noneznoro aeictBus terioBoil Mamuubl. [ukin Kapao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYEeCKHEe MPOOIeMbl TEIIO3HEPTEeTHKH.

TexHuueckue ycTpoiicTBa M MpakTHYECKOE IPUMEHEHHE: JBUTaTelb BHYTPEHHETO
CropaHusi, OITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW HSHEpPIUM Tella MPU COBEPIIEHUH pPabOThI: BBUIET HPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)XAaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATyHHOH TpyOke MyTEéM
TpeHus (BUICOAEMOHCTpALs).

W3MmeHeHne BHYTpeHHEH aHepruu (TemMrepaTypsl) Tella Ipy TeIuionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3/TyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu nmapoBoit TypOUHBI, IBUTATENS BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne yaenbHOU TeMT0OEMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Pazoevie nepexoonvt

[TapooOpa3oBanne wu KoHAcHcamus. Vcmapenue u  kumneHue. AOCOJTIOTHasT U
OTHOCHTEJIbHAS BIIAYKHOCTb Bo3ayXa. HackleHHbIH map. YaenpHas TEIoTa napooopa3oBaHus.
3aBUCHUMOCTB TEMIIEPATypbl KUIICHUS OT AABJICHUS.
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Tsépnoe Teno. Kpucramnmueckue u amopdHbie Tesa. AHU30TPONUS CBOMCTB KPUCTAILIOB.
Kunnkne xpucramiel. CoBpeMeHHble Marepuaibl. llnaBnenue m kpucramusanus. Y elbHas
TeruioTa riasieHus. Cyonumarus.

VYpaBHEeHME TEIJIOBOro OanaHca.

TexHHUYeCKHEe yCTpPONCTBA W IPAKTUYECKOE IPUMEHEHHME: TMIPOMETP U IICUXPOMETP,
KAJIOPDUMETP, TEXHOJIOTMHM  IIOJY4EHHMS COBPEMEHHBIX MAaTepuajgoB, B TOM  YHCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBolicTBa HACBIIICHHBIX MTapOB.

Kunenue npu noHW>KEHHOM JaBJICHUHU.

CriocoObI U3MEPEHUS BIAKHOCTH.

HabGmtonenue narpeBaHus U IJIaBICHUS KPUCTANIMYECKOTO BEILIECTBA.
JleMOHCTpaIus KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

H3mepeHne OTHOCUTENbHON BIKHOCTH BO3IyXa.

Pa3znea 4. diekTpoauHaMuKka

Tema 1. Inexkmpocmamuka

OnekTpuzauusi Tell. OJEKTpUYeCKUi 3apsan. JBa BHIa 3JIEKTPUYECKUX 3apsiiOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

BzaumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHslid  31n€KTpUyYecKUid — 3apsj.
Onekrpuueckoe noje. HanpsokénHocTh anexTpuyeckoro mnois. IlpuHnun cynepnosunuu
3JIEKTPUYECKUX NoJIeH. JINHUKM HanpsHKEHHOCTHU AJIEKTPUUECKOTO MOJIS.

Pabora cun oanektpocratudyeckoro mods. [loreHuman. Pa3HOCTP  MOTEHIMAIIOB.
[IpoBOIHUKY M AUBJIEKTPUKH B DJIEKTPOCTATUUECKOM ToJie. J{uaieKTpuueckasi IpOHULAEMOCTb.

OnektpoéMkocTh. KonmeHcatop. DJeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. DHEPTHs
3apsHKEHHOT0 KOHJEHCATOPA.

TexHuuyeckue ycTpoilcTBa M TNPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE DJIEKTPONPHOOpPOB, KOHAECHCATOP, KOMHPOBATBHBIN
anmapar, CTpyUHBIN IIPUHTED.

Llemoncmpayuu

VY CTpoCTBO M MPUHIAIT AEHCTBUA 3JIEKTPOMETPA.

B3auMopeiicTBue HadIeKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[IpoBOJIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTAaTUYECKAs 3aIUTa.

JM3NeKTPUKHU B 3JIEKTPOCTATUUECKOM II0JI€.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHcAaTopa OT IUIOMIAJM  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuueckuil mok. Toku 6 paznuunvix cpeoax

DNeKTpUYECKU TOK. YCJIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOro ToKa. VICTOUHUKM TOKa.
Cuia Toka. [ToCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Ju1s ydacTka HernH.

DnexTpuueckoe COINIPOTHBIICHUE. VY nenbHoe COIIPOTHBIIEHUE BELIECTBA.
ITocnenoBarenpHOE, MapauIeIbHOE, CMENIAHHOE COEUHEHNE ITPOBOIHUKOB.

Pabora snexrpuueckoro Toka. 3akoH Jxoyns—JIena. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.



DNeKTpOoABMKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) 2JIEKTpHUecKoi mernu. KopoTkoe 3aMbIKaHHeE.

DneKTpOHHask IPOBOAMMOCTb TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNPUMECHAs NPOBOAMMOCTH IOJIYIPOBOJIHUKOB.
CsaoiicTBa p—N-niepexoaa. [lomynpoBogHUKOBbIE TPHUOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAsS
Jucconyanus. JIEKTPOIIN3.

OnexkTpuueckuil Tok B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
[1na3zma.

TexHuueckue yCTpoilcTBAa W IPAKTUYECKOE IPUMEHEHHME: aMIEPMETP, BOJIBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelbHbIE MPHUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpBl, TEPMOMETP CONPOTHUBICHHS, BAaKyyMHBIH IHOJ, TEPMHUCTOPHI M (POTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JUOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HaApsHKEHUS.

3aBUCHUMOCTb CONPOTUBIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBL, IUIOLIAAU
MONEPEYHOI0 CEYEHUSI U MaTepHaa.

CMeliaHHOE COeTUHEHUE POBOTHUKOB.

[IpsiMmoe u3MepeHue 3ieKTpoABMXKYLIeH cuiibl. KopoTkoe 3amblKaHHE TajJbBAHHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET 0 CONPOTUBIICHUSI.

3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

W3ydeHne CMEIIaHHOTO COEMHEHMS] PE3UCTOPOB.

W3mepeHne  2JIEKTPOABMIKYIEH CHJIBl HMCTOYHMKA TOKA M €r0  BHYTPEHHETO
COINPOTUBIICHUS.

HaGnronenue snexTponusa.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kilacce OCyLIECTBISETCS C Y4ETOM
COJIEpKaTeNIbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMM MaTeMaThKu, OWOJIOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO MO3HAHMSL:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIECHHE,
HKCIIEPUMEHT, MOJICIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢yHkuus, mnapabona,
runep6osa, ux rpaduku U CBOWCTBA, TPUTOHOMETpUYECKUE QYHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHl M HMX IPOEKLIUU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM npupoje, 1uddysus, 0cMOC, TEII000MEH
’KUBBIX OPraHU3MOB (BU[bI TEIUIONEPEadyH, TEIIOBOE PAaBHOBECHUE), AIEKTPUUECKUE SBICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TEJ, YKUJIKOCTEH K Tra30B, BJIEKTPUUYECKUE
CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS TUCCOLUALINS, FaJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO31lyXa, BETPhI, 0apOMETp, TEPMOMETP.
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Texnonoeus: nmpeoOpa3oBaHue IBMKEHUI C UCTIOIb30BAHUEM MEXAaHH3MOB, YUET TPEHHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS MMIlyJbca B TEXHHKE (pakeTa,
BOJIOMET M JIpyrue), JIBUraTellb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIONWIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJyYE€HUSI COBPEMEHHBIX MATEPUAIIOB, B TOM YHCIIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOIMM,  JJICKTPOCTaTHYECKas  3alllUTa,  3a3¢MIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEP, dJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEINIbHBIE IPUOOPBI, FAJIbBAaHHKA.

11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoOMacHUMHAA UHOYKUUA

ITocrosiHHBIE MarHuThHl. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarmutHoe IIOJe.
Bekrop marauTHONM MHAYKIMK. [IpyHIMI Cynieprio3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAYKIMK. KapTiHa TUHUM MarHUTHON MHAYKLUU IOJIS IIOCTOSIHHBIX MArHUTOB.

MarautHoe 1noJie MpPOBOAHMKA ¢ TOKOM. KapTuHa JAMHMM MHIYKUUMU MarHUTHOTO MOJIS
JUIMHHOTO IPSIMOIO NPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cwia Jlopenna, e€ MOAynbp W HampaBieHHe. JIBW)KeHUE 3apsHKEHHOM YacTUIBI B
OJTHOPOJTHOM MarHUTHOM nojie. PaGora cuibl Jlopenua.

SIBneHne AeKTpOMAarHWTHOM uHAYKIMHM. [IOTOK BEeKTOpa MarHUTHOW WHIYKLUU.
ONEeKTpOABMKYLIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON uHAykuuu ®apanes.

BuxpeBoe anexkTpuyeckoe mosie. DIEKTPOABMKYIIAs CHUa WHAYKIUU B IPOBOJHHUKE,
JBUKYIIEMCS IIOCTYIIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOABUIKYILAS CHJIa CAMOMHTYKIUH.

DHeprus MarHUTHOT'O TOJISl KaTyIIKU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MpPAKTUYECKOE IPUMEHEHHE: IOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTHl, MIEKTPOIBUTaTENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTULl, UHAYKLIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DOpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM I1OJIEM.

JInHMM MHIYKIIMY MarHUTHOTO TIOJIS.

B3auMmopeiicTBue ABYyX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBieHME NEKTPOMArHUTHOM MHIYKIIMH.

ITpaBuio Jlenna.

3aBUCHUMOCTD JJIEKTPOABMKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH M3MEHEHUS MarHUTHOI'O
MOTOKA.

SIBneHME CaMOMHIYKIIUN.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4yeHre MarHUTHOT'O TIOJIS1 KaTYIIKH C TOKOM.

HccnenoBanue qeiCTBUS TOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue SABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Pa3gen 5. Koj1ie0aHus M BOJHBI
Tema 1. Mexanuueckue u I1eKmpomMacHumHbsle Ko1e0anus
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Konebarenbnass cucrema. CBOOOgHBIE MexaHWuUeckue Kojebanus. [apmoHmueckue
koneOanus. Ilepuon, uacrora, ammautyga u  (aza kosnebGanuil. I[lpyXMHHBIT MasTHUK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE rapMOHMYEeCKHX KojeOanwii. [IpeBpamienue sHepruu
IIPU TAPMOHUYECKHUX KOJIeOaHUX.

Konebatenbubiii  kKOHTYp. CBOOOJHBIE 3JEKTPOMArHUTHBIE KOJIEOAHUS B HJICATHHOM
KOoeOaTeIbHOM KOHType. AHAJOTUST MEXAYy MEXaHWYECKUMU U DJIEKTPOMArHUTHBIMU
konebanusimMu. Gopmyna TomcoHa. 3akoH COXpaHEHHsS] SHEPTrUU B UACATBHOM KOJeOaTeIIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYECKUE KoeOaHusl.
Pe3onanc. BeinyKa€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHbIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYAHOE U JEHCTBYIOIEE 3HAUCHUE CUJIBI TOKA U HAMIPSKEHUS .

Tpanchopmarop. IlpousBoacTBo, mepenaya W MOTPEOICHUE SIEKTPUUECKON SHEPTHUU.
DKOJIOTUYECKHUE PHUCKH TP TPOU3BOJACTBE dJeKTpodHepruu. KynbTypa wucnonb3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM CUCTEMBI (IPYKUHHBIN UM MaTeMaTHYeCKUN
MasITHUK).

Habmroienue 3aTyxaronmx KoiaeOaHuil.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

Habmionenue pesonanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcmumorpaMmbl — (3aBUCUMOCTH  CHJIBI  TOKAa W HANpsDKEHUST OT  BPEMEHM) s
AJIEKTPOMATrHUTHBIX KOJICOAHUMN.

Pe3onanc mpu mociaeaoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKH WHAYKTUBHOCTH M
KOH/JIEHCATOopa.

Mopenb TUHUY AIIEKTPOIEpEAAUN.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHOa MAJBIX KOJeOaHUl Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne nNEepeMEHHOTO TOKa B LENM M3 MOCIEI0BATEIBbHO COEIUHEHHBIX
KOHJIEHCATOPa, KaTYLIKHA U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUMmMHble 60JIHbL

MexaHnueckue BOJIHBI, yciaoBHs pactipocTpanenus. [lepuon. CkopocTh pacipocTpaHeHus
U januHa BonHBL [lomepeunple W mpononbHble BONHBL WHTepdepeHmus u audpaxius
MEXaHUYECKUX BOJIH.

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

DNIeKTPOMarHUTHBIE BOJHBI. Y CJIOBHS HM3JIy4YEHUS DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHrauus BektopoB E, B, V B snexrpomaruutHoi BoiHe. CBOWCTBA 3JIE€KTPOMArHUTHBIX
BOJIH: OTpaXX€HHe, IpeJloMIIeHue, TMojsipuzanus, Audpakuus, wuHTtepdepeHuus. CKOpocTh
ANIEKTPOMATHUTHBIX BOJIH.

[[Ixama >7MeKTpOMarHUTHBIX BOJH. [IpuMeHeHHe >eKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpuHIMIIBEI paIOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHu4eckue yCcTpoWCTBa M NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIIbHBIE WHCTPYMEHTHI,
YIbTPa3BYKOBas JIMarHOCTHMKA B TEXHHUKE W MEIUIIMHE, pajap, PaJAUONpPUEMHUK, TEIIEBU30D,
anTeHHa, Tenedon, CBU-meusb.
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Jlemoncmpayuu

O6pa3oBaHue U pacIpOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmromieecst Te0 Kak HCTOYHHK 3BYKA.

Habmtoienue orpaskeHus U MpeaoMIICHHUS] MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHuny u AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmioienue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUTUTYJOM M YacTOTOU
KOJICOaHUH.

HccnenoBanue  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTpPa)KEHHUE, IPEIOMIICHUE,
noJsipu3anus, Tudpakuus, tHTepdepeHus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETA B OAHOPOIHON Cpelie.
JIyud cBera. ToueuHBI UCTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHme M300pakeHUl B IJIOCKOM
3epKaie.

[Ipenomnenue cBera. 3akOHBI MpEIOMIICHUS CBeTa. AOCOJNIOTHBIM TMOKa3aTesb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbli yron MNOJHOTO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus ceeta. CrnoxxHblil coctaB 6enoro ceera. LIBer.

CoOuparomue M paccewBaromue JUH3b. ToHKas smH3a. DOKYCHOE pacCTOSHUE U
ONTHYECKasl Chiia TOHKON NHH3bI. [locTpoeHrne n300paxeHuii B COOMPArOIIUX U PacCeUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOM ONTHUKH.

BonnoBas ontuka. Wurepdepenuus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUSA
HaOII0/IEHUs MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpaxkinuonHas pemérka. YciaoBue HAOMIOACHHUS TIIABHBIX
MaKCHMYMOB IIpH MaJIEHUU MOHOXPOMAaTUYECKOTO CBETA Ha NU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpolCTBa W IpPaKTUYECKOE NpPUMEHEHHE: OYKH, Jymna, (oToammnapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIeCKOM, BOJIOKOHHAs ONTHKA, AU(paKIMOHHAS
peméTKa, MOIAPON/I.

Llemoncmpayuu

[IpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHHWE U MperoMieHue cBera. OnTuyeckue
npUOOPBHI.

[TonHOE BHYTpeHHee oTpaxkeHrne. Mojienb CBETOBOIa.

HccnenoBanre CBONCTB N300pakeHU! B JTHH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcun cBeta.

[TosryueHue cekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nomisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepenue nokaszaresns IpeJoMIIEHUS CTEeKIIA.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

HabGnronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI crienMaJIbHON TEOPHUH OTHOCHTEILHOCTH
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I'paHnLBI IPUMEHUMOCTH KIIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenuanbHOM TEOpUH
OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTH MOAYJA CKOPOCTH CBE€Ta B BaKyymMe, IPUHIUI
OTHOCHUTEJIBHOCTH DMHILTEIHA.

OTHOCHTENBHOCTD OTHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHHU U COKPAILIEHUE JITUHBI.

OHEprus U UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl C 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs IOKOSL.

Paszpnen 7. KBanToBas pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPTHs U UMITYJIBC
dboToHa.
Otkpeitie u wuccnenoBanue Qoroadpdexra. Onwitet A. I'. CroneroBa. 3aKoHBI
dororddekra. Ypapuenue Diinmreiina 1 Gotosddexra. «Kpacnas rpanuna» hotosddexra.
Hasnenue ceera. Onbith [1. H. JIeGenena.
XUMHUYECKOE JIEHCTBUE CBETA.
TexHu4eckne yCTPOHCTBA W TPAKTHUECKOE NpPUMEHEHHue: (oTornemMeHTt, (GOoTOmaTyHK,
coNHeuHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
D010 deKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoToddexra.
CBeToaHoI.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. Onwitel Pesepdopna mo paccesnuto o-dactuil. [lnanerapHas
mojenb atoMa. Iloctynatel bopa. U3nyuenue u nornomenue ¢GOoTOHOB NpU MEPEXoie aToMa ¢
OJIHOTO YpOBHSl BSHEpruum Ha Jpyrol. Buasl cnektpoB. CnexkTp ypOBHEW 53HEpPruM aroma
BOZOpOAA.
BousiHoBBI€ cBOMcTBa yacTull. Bosubl ne bpoins. KoprnyckyispHO-BOJIHOBOM Ayanu3M.
CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHUE.
TexHudeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTED.
Jlemoncmpayuu
Monens onsita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOGnroneHue nuHeyaThIX CEKTPOB U3ITyYEeHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
Hab6nronenue nuHEHYaToro crekrpa.
Tema 3. Amomnoe sa0po
OKCHEepUMEHThI,  JIOKa3bIBAIOLIUE  CIOXKHOCTh CTpOEHHS  sapa. OTkpbITHE
panuoakTuBHOCTU. OnBITH Pezepdopra mo onpeeneHuio cocTaBa pagloakTUBHOTO H3ITydeHHUS.
CsaoiicTBa anbda-, 6eTa-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH Ha KUBbIE OPraHU3MBI.
OtkpeiTHE TIpoTOHa W HeWTpoHa. Hykionnas mopnens siapa [eitsenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uncio siapa. M30Tornsl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMmma-usznyueHue. 3akoH
paZvoaKkTUBHOIO pacmaja.
DOHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuitbl. JledekT Macchl sapa.
Anepubie peakunu. JleeHne u CUHTE3 AlEp.
SAnepubiii peaxktop. Tepmosaepubiii cuHte3. IIpobrembl W TMEpCHEKTUBBHI  SACPHON
SHEPIreTUKU. DKOJOTUYECKHE ACTIEKTHI SI€PHOM SHEPreTUKH.
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OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTo/p1 HaOJIIOIEHUS ¥ PETHCTPAIH 3JIEMEHTAPHBIX YaCTHUII.

OynnaMeHTaIbHbIE B3auMoAecTBus. EquHCTBO (hru3nyeckoil KapTHHBI MHpa.

TexHuuyeckue ycTpoWCTBa M MpPaKTHYECKOE NMPUMEHEHHE: J103UMETp, kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

Pa3znea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUBUKHU

Oranbl pa3Butus acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHUE
ACTPOHOMHUHU.

Bun 3Bé€3anoro Heba. Co3pe3aust, apKkue 3BE3/bl, INIAHETHI, UX BUJUMOE ABUKECHUE.

Conneunas cucrema.

Connue. Conneuynass axTuBHOCTb. Mcrtounuk sHeprum ConHua u 3BE34. 3BE3ABI, MX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamMma «CHEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
Iocje0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoOBpeMEHHBIE IPEACTABICHUS O
IPOUCXOXKACHNUHU U 3Botoluu CoslHLA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenue n neuxenue Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTPOHOMUH.

Yyenuueckue nabnrooenus

Habmonenns HeBOOPYKEHHBIM IJ1a30M C MCIOJb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHHUN
JUISL OIIpEIeNIEHUs MOJI0KEHHsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noiymapus 1 sipkue 3BE3/1bI.

HaGnronenus B teneckon JIyHel, miianet, Mieunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp u3MKM M acTpOHOMHUM B 3KOHOMUYECKOH, TEXHOJOTMUYECKOW, COLMAIbHON U
TUYECKOM cdepax JesATeIbHOCTH 4YEJIOBEKa, poJib U MECTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (QU3MUECKOW Teopuu B (OPMHPOBAHUU
MpeJICTaBICHUN 0 GU3NYECKON KapTUHE MUPaA, MECTO (PU3UUECKON KapTHHBI MUpPA B 001LIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IIPUPOJIE.

MexnpeamMeTrHblie CBSI3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 11 kilacce ocymiecTBIsieTCs C yYETOM
COJIEpKaTeNIbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMH MaTeMaTUKH, OWOJIOTUH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO MO3HAHMSL:
SBJICHUE, Hay4HbIH (akt, rumoresa, (u3znyeckas BeIMYMHA, 3aKOH, TEOpHs, HAONIOJIECHHE,
AKCIIEPUMEHT, MOJACIIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHHUH, TPUTOHOMETpUYecKHe (YHKIMU: CHHYC,
KOCHHYC, TAHIE€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOpPbI M HX
NPOCKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIC 3JEMEHTAPHBIX (DYHKIIHIA,
HPU3HAKKU NOJ00MS TPEYTOJIbHUKOB, ONpEIEICHNE IUIOMAAN INIOCKUX GUTyp 1 00bEMa Tell.
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buonoeusn: snexrpuyeckue SBICHUS B JKMBOM mHpupoze, KojeOaTenbHbIC IBIKEHUS B
JKUBOIM TpUpoOJie, ONTUYECKUE SIBIICHUS B JKUBOM MpHUpOJEe, NCHCTBHE pagualii Ha >KUBBIC
OpraHU3MBl.

Xumus: CTpOEHHE aTOMOB W MOJIEKYN, KpUCTAINIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN pEIETKH, CIIEKTPAIbHBIN aHAJIH3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3AJI€KH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPECKA3aHNE 3eMIICTPSCECHUH.

Texnonozus: NTMHUM 3JIEKTPOIIEpEnay, T€HEPATOp NEPEMEHHOI0 TOKA, 3JIEKTPOJIBUraTElb,
WHAYKIMOHHAS T[e4yb, pajxap, paJuoNpuéMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBU-neus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJTHEYHAas OaTapest.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero oOIiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKECHHE  CICIYIOIIMX JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHUS Yy4eOHOro mpeamera «DHU3MKa» JOJDKHBI OTPAXKaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJACTBOBATHCS CHOPMUPOBAHHONW BHYTPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTALMW, TO3UTHUBHBIX BHYTPEHHUX
yOeXACHHUI, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  0OIIecTBa,
paciIMpeHue KU3HEHHOI'O OIbITa M ONBITA AESITENbHOCTH B IPOLIECCE PEATU3aLUU OCHOBHBIX
HAIpPaBIIEHUN BOCIIUTATEIBHOMN I€ATEILHOCTH, B TOM YHCIIE B YACTH:

1) rpazk1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O YJIEHA POCCUKCKOI0 OOLIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHUYECKMX M JEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B WHTEpEcax TpakJaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAaMOYIPABJICHUU B 00pa30BaTEIbHON OpraHu3alyu;

YMEHHE B3aUMOJICHCTBOBAaTh C COIMAIBbHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
(GYHKUMSIME ¥ HA3HAYEHUEM;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM JIEATEIbHOCTH;

2)IaTpHOTHYeCKOr0 BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTH POCCUMCKON TpaT1aHCKON UACHTUYHOCTH, MAaTPHOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSM POCCUMCKHUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKU;

3)AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOIO OYAYyLIEro;

4)3cTeTUYECKOr0 BOCTIUTAHMS:

ACTETHYECKOE OTHOLIEHHE K MUPY, BKJIIOYasi 3CTETUKY HAy4HOTO TBOPYECTBA, IPUCYILETO
¢u3nveckoil Hayke;

5)Tpy10BOro BOCIIUTAHMS:

UHTEpEC K pa3IUUHbIM cdepaM NpodecCHOHANbHON JesITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 pearTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IIJIaHBbI;

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (HU3UKH Ha
MPOTSHKEHUH BCEH JKU3HU;

6)3K0JI0THYeCKOr0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHHME TJ00AJLHOIO XapakTepa
HKOJIOTUYECKUX MPOOiIeM;

IJIAHUPOBAHUE U OCYIICCTBICHUE IECUCTBUH B OKPYKAIOIIECH Cpele Ha OCHOBE 3HAHMS
1eyield yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBRA;

pacIlupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HaNpaBIE€HHOCTH Ha OCHOBE
UMEIOUTNXCA 3HAaHUN 10 (pusmKe;
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7)IleHHOCTH HAYYHOTI'0 O3HAHMSA:

Cc(OPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HaHME LIEHHOCTU HAyYHOW AEATEJbHOCTH, TOTOBHOCTb B IPOLIECCE U3YUYEHUS (PU3MKU
OCYILECTBIIATh POEKTHYIO U UCCIIEI0BATEIbCKYIO JESITEIbHOCTh HHANBUYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiicCTBUS
ba3oBble Jloruyeckue 1eicTBUA:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyalU3UpOBaTh MpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeENATh UEIU ACSITEIIbHOCTH, 33/1aBaTh MAPAMETPhl U KPUTEPUU UX TOCTHUKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTU U TPOTHUBOPEYHS B pACCMATPUBAEMbIX (PU3UUECKUX SIBIICHUSIX;

pa3pabaThIBaTh IUIAH PEHICHUS IPOOJIEMBI C yUETOM aHallM3a UMEIOIINXCS MaTepHabHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEISM,
OIICHUBATH PUCKHU MOCJIECACTBUHN ACATEIHHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPabOTy B YCJIOBHUSX pPEaTbHOr0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3oBble ucciiegoBare/ibCKue AeCTBUSA:

BJIQ/IETh HAYyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU MOHATHSIMH U METoJaMHu (PU3NYECKOU
HAYKU;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITEThHOCTH B 00JacTU
(GU3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOMCKY METOJIOB PEIIEHUs 3a/1a4
bu3nYECKOro coAepKaHus, MPUMEHEHHIO Pa3INYHBIX METOAO0B MMO3HAHUS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TIOJYYEHHIO HOBOTO 3HAHUsS, €r0 HMHTEpIIpETaIuH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MpPH
CO3JIJaHUU YU4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH,

BBISIBJIATh NPUYMHHO-CIICICTBEHHbIE CBSI3W M AKTyaJIU3UpOBaTh 3aJady, BbIIBUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOIUTh apPTyMEHTHI IS JI0KAa3aTelIhCTBA CBOUX YTBEPXKICHU,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJTM3UPOBATh TIOJYYEHHbIE B XOJ€ pEHICHUs 3aJaud pe3yibTaTbhl, KPUTHYECKH
OIICHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 3a/Ja4d B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHUCJIE TIPU U3YyYCHHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh NMePEHOCUTh 3HAHUS TI0 (PU3HKE B MPAKTUUYECKYIO 001aCTh KU3HEIEATEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAaraTb OPUTHHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIONINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIAJICTh HAaBBIKAMHU TOJydeHUs] WHPOpManuu (GU3HNIECKOTO COACP)KAHUS U3 MCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAM3, CUCTEMAaTHU3alUi0 U
WHTEpIpETauio HHOOPMAIIUU PA3INIHBIX BUAOB U (POPM MIPEACTABICHHS;

OIICHUBATH JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIONIb30BaTh CpeicTBa HMHGOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHM B
pEIICHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJICHUEM
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TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PecypcocOepekeH s, TPaBOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIHOHHOM 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACP)KAHUS B pPa3NUYHBIX (opMmarax ¢ y4ETom
HasHaYeHus MHGOpMAMM W LEJEBOW AayJAWTOPHM, BBIOMpas ONTUMAIBHYIO (QOpMy
IPE/ICTaBICHUS U BU3YaTH3ALIH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECTBIISATH OOIICHHE HA ypOKaX (DU3UKHU M BO BHE-YPOUHOU JIEATEIHHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYallMi U CMSATYaTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK) TOYKY 3PEHUS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEJNCTB;

MOHUMATH U UCTIOIh30BATh MPEUMYIIECTBA KOMAaHTHOW U WHANBUIYAILHON paOOTHI,

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN KaKJ0r'0 4JI€HA KOJUIEKTUBA;

INPUHUMATh LEJIM COBMECTHON JESITENbHOCTH, OpPraHU30BbIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTHKEHUIO: COCTAaBIATH IUIAH JACHUCTBHUM, PaCHpEleNATh POJIH C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3yJbTaThl COBMECTHOU pabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJA M KaXXIOT0 yYaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIC MPOEKTHI, OLIEHUBATh HJEU C TO3UIMU HOBH3HBI, OPUTMHAIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBISATh MO3UTUBHOE CTPATErMYECKOE IIOBEJACHUE B PA3JIMYHBIX CHUTYaLMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIBHYIO IESITENBHOCTh B o0OnacTu (QU3MKU U
ACTPOHOMUH, BBISIBISITH TPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAaH DPEIICHHs] PacUETHBIX M KaueCTBEHHBIX 3aj]ad, IJIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl € Y4ETOM HUMEIOUIMXCA PECYpCcoOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacupsTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;
JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelLIeHue;
OIICHUBATDH MPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh  (OPMHUPOBAHUIO W TPOSBICHUIO OHPYAULIUA B 00NacTH (U3HKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPO.JIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTH, OIEHUBATHh
COOTBETCTBUE PE3YJIbTATOB LIETSIM;
BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUu KaK OCO3HAHUSI COBEPIAEMbIX JAEWCTBUN
Y MBICIIUTENbHBIX MPOIIECCOB, UX PE3YJITATOB U OCHOBAHUM;
MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIsl OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHMUS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATD PEIICHUS IO UX CHUKEHUIO;
MPUHUMATh MOTUBHI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEATEIbHOCTH;
MPUHUMATH CeOsl, MOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,
MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IIPU aHAIU3€E PE3YJIBTATOB IEATEIbHOCTH;
MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.
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B mporiecce OCTHKEHHS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MTPOTPaMMBI 110 (PU3UKE IS
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
MHTEJUICKT, MPEAINOoaralonmii copMHUPOBAHHOCTS!

CaMOCO3HaHUsl, BKJIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOILIMOHAIBHOE COCTOSIHHE,
BUJICTh HANPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEeryJINpOBaHuUs, BKJIFOYAIOLLETO CaMOKOHTpOJIb, yYMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K SMOIMOHATBHBIM
U3MEHEHUSAM U MPOSBIATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBAlLIMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LEIU U YCIEXY,
ONTUMM3M, UHULIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/sl U3 CBOUX BO3MOXHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHUE APYTUX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTD K COUYYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOAbMU, 3200THTHCS, IPOSBIISITh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

NPEJMETHBIE PE3YJIbTATbBI

K kxoHny o6yuenus B 10 kJjiacce npeaMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:

JIEMOHCTPHPOBATh HA TMPUMEpaxX poiib U MecTOo (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
HAY4YHOH KapTHHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHMKHM M TEXHOJIOTHH, B NMPaKTUYECKOU
JIeITEeIILHOCTH JIFOICH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TENIO, UACAIbHBIA ra3, MOJIENIU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUEUHBIH IEKTPUUYECKUH 3apsil IPHU PELICHUU
dbu3nUecKux 3a1a4;

pacrio3HaBaTh (U3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATh UX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpHUM CTPOEHUsS BEUIeCTBa M 3JIEKTPOJUHAMUKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSAMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE MajJeHue Ted,
JIBIDKEHUE TIO0 OKPY)XHOCTH, WHEpLHMs, B3auMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTeH M TBEPIBIX Tell, U3MEHEeHHe o0BbEMa Ten NMpH HarpeBaHUU
(oxJ1aXx/1eHNN), TEMJI0BOE paBHOBECHE, CIIApPEHUE, KOHIEH CAlus, JIaBJIeHUE, KpUCTAIII3alus,
KHUIIEHNE, BJIAJKHOCTH BO3JlyXa, MOBBIIICHUE IABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
cocyzie, CBA3b MEXKIYy IapamMeTpamMH COCTOSIHMSI ra3a B HM30Ipoleccax, JJIEKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

ONKCHIBaTh MEXaHMUYECKOE JIBM)KEHUE, UCHOJIb3Yys (pU3MUecKkue BEeIWYMHBI: KOOpJIWHATa,
IyTh, NEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cuja, UMITYJIbC Tejla, KHHETHYECKas
SHEprusi, NMOTEHIHMalbHAs DSHEPIus, MeXaHHueckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
ONHCAaHUM TPABWIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJB3YEeMbIX BEIWYMH, UX
0003Ha4YeHHs U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUYHUHY
C IpYTUMH BEIIMUYUHAMH,

ONKCHIBaTh HU3YYEHHbIE TEIJIOBbIE CBOICTBA TENl W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢u3nueckue BEIWYMHBL: JIaBJICHUE Tasza, TeMIleparypa, CpelIHss KHHETHYecKas »Heprus
XA0TUYECKOTO JIBUKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprusi, pabora rasza, KOd(QQHUIMEHT MOJEe3HOro JeHCTBUS TEIMIOBOTO
JBUTATENS; IPU ONMUCAHUM MPABUIIBLHO TPAKTOBATH (PU3MUECKHM CMBICI UCIIOJIb3YEMBIX BEJIUYMH,
uxX OOO3HAYEHMS W EIMHMIBI, HAXOMUTHh (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEITMUMHAM;

ONMCHIBATh U3YYEHHBIE JJIEKTPUUECKUE CBOWCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mporecchl), UCMONb3ysl (PU3NYECKUE BETUYMHBL AJIEKTPUUECKUM 3apsijl, 3JIEKTpUUYECKOe IOoJe,
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HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAIOB; IPU ONUCAHUM IIPABHIIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIIOJIB3YEMbIX BEIWYHH, WX OOO3HAUEHUS W EAUHMIIBI;
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

aHAIM3UPOBATh (U3WYECKUE TMPOIECCHl M SIBJICHUS, UCHONB3YS (U3NYECKUE 3aKOHBI U
MPUHIMIBL: 3aKOH BceMupHoro tarotenus, I, II m III 3akonsl HproTOHa, 3aKOH COXpaHEHUSA
MEXAHUYECKOM dHEPruu, 3aKOH COXPaHEHUsI UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHOIPaBUsI MHEPLUHUATIbHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BELIECTBA, Ia30BbIE 3aKOHBI, CBSA3b CPEIHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUUYECKOTO 3apsijia, 3akoH KynoHa, NPUATOM pa3nuyarh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BbIpaXEHUE U YCIOBUS (TPaHUILIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI ICHCTBHS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOTO MCIIONIb30BAHMS B IIOBCEAHEBHOM KU3HU;

BBIMOJIHATh OKCIEPUMEHTHI IO HWCCIEAOBAHHIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHUil, Mpu SToM  (HOpMyIHpOBAThH
npobnemy/3agady M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTH ONBIT U (POPMYIUPOBATEH BHIBO/IBI,

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHMH, IMPH ITOM
BbIOUpaATh ONTUMANBHBIN COCO0 W3MEPEHHS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIYy (QU3NYECKUMH BEIMUYMHAMU C HCIOJIb30BAHHEM
OpSIMBIX M3MEPEHMH, P 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHPOBATh pE3YJIbTaThl
MOJTyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEJIUYHMH B BUIE TaOIHI] U TpadUKOB, JeNIaTh BBHIBOJbI
10 pe3yJibTaTaM UCCIIEI0BaHUS;

cobmoiaTh TMpaBuia 0€30MacHOro TpyJda NpH NPOBEICHUM HCCIEIOBAaHUI B paMKax
y4eOHOrO0 OSKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENLCKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pemath pacu€THbIE 3aJayd C SIBHO 33JaHHOM (DU3MYECKON MOJENblo, HCIONb3ys
¢du3nyeckre 3aKOHbI U MIPUHLUIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3a7auydl BHIOUPATh (PU3NUECKYIO
MOJieb, BBIACNATH (PU3NYECKUE BEIMUMHBI U (QOpMYJbl, HEOOXOIWMBbIE IJs €€ peleHus,
IPOBOJUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUYEeCKON BEIMUHHBI,

pemath KayecTBEHHbIE 3aJaud: BBICTPAWBATH JIOTMYECKH HEMPOTUBOPEUUBYIO ILIETIOYKY
paccyXIeHU ¢ OOpoi Ha U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCIOJIb30BAaTh NPU pPELIEHHMH Y4eOHBIX 3ajjad COBPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUHM [yl TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIPETALMH U TpPEICTaBlIeHUs Y4eOHOU U
HAyYHO-TIOMYJISIPHON HMHQOpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATh MOJTy4aeMyto HH(POPMAIUIO;

PUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MIPOIIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;

UCIIOJIb30BAaTh TEOPETHUECKWE 3HAHMUA MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MU OOpAIIeHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUSI 3/I0pPOBbS U COOJIIOIEHUS HOPM IKOJIOTUYECKOTO MOBEACHMSI B OKpPY>KaIOLIeH cpeie;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IUIAaHUPOBATh paboTy
IpYNObl, palUOHAIbHO pacHpeleNsiTh OOS3aHHOCTH U IJIAHUPOBATh JESATENBHOCTH B
HECTAaHJAPTHBIX CUTYallMsX, aJl€KBaTHO OLEHHUBATh BKJIAJ KaXXJOTO M3 YYACTHUKOB TPYIIbI B
pelieHne paccMaTpuBaeMoON IPOOIEMBI.

K koniy o6yuenus B 11 kJjacce mpeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JTOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:



21

JEMOHCTPHUPOBATh HA MPUMEPAX pPOJib U MECTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAy4YHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B MPAKTHYECKON
NeSITeIbHOCTH JIF0/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

YVUUTHIBATh TPAHUIBl TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOJENe: TOYeUHBIN
JNEKTPUYECKUN 3apsii, Jyd CBeTa, TOYEYHBIM MCTOUYHUK CBETa, SJepHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETIb ATOMHOTO sI/Ipa MPU PEeLIeHUN (PU3UIECKUX 3a/1a4;

pacrno3HaBaTh (pu3MUeckue sBIEHUS (Mpolecchl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY W KBAaHTOBOW (DM3MKM: 3JEKTPUYECKasi MPOBOJAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JEHCTBUS TOKa, B3aUMOJICHCTBHUE MAarHUTOB, 3JEKTPOMArHUTHas
UHAYKIMS, JCHCTBHE MAarHUTHOTO TMOJSi HA MPOBOJHUK C TOKOM W JBWKYILUHCS 3apsij,
3JIEKTPOMArHUTHBIE KOJIEOAHUsI M BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npejgomiieHue, uHTepdepeHiusa, Iudpakuus W TOJSIpU3alUs CBETa, JHUCIEPCUs CBETa,
dotoanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHHe, BOBHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS M UCKYCCTBEHHAS PaIMOAKTUBHOCTb;

ONKCHIBATh M3yYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUUECKHUE, MAarHUTHBIE, ONMTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AIICKTPOMArHUTHBIC SBJICHUS (IIPOIECCHI),
UCTIIONB3YS (U3MYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsij, CHIa TOKa, SJIEKTPHUECKOe
HaNpsDKEHUE, SJIEKTPUIECKOE COTPOTUBIICHNE, Pa3HOCTh OTEHIIMAIOB, SJICKTPOIBIKYIIIAs CUIIA,
paboTa TOka, MHAYKIHS MarHUTHOro Mojs, cuia Awmmepa, cuia JlopeHla, MHIYKTHBHOCTH
KaTyIIKH, SHEPTHs AJIEKTPHUYECKOTO0 M MAarHUTHOTO TIOJEW, MEepPHOA W 4YacToTa KoyeOaHui B
KOJIe0aTeIbHOM KOHTYpE, 3apsj U Cujia TOKa B MPOIECCe TAPMOHUUYECKUX AIEKTPOMArHUTHBIX
Koyie0aHni, (POKYCHOE pacCTOSIHME M OINTHYECKas CWJIa JIMH3BI, MPHU ONHCAHWUU IPABHIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJIB3yeMbIX BEIWYHH, UX OOO3HAUYEHUS U EIUHUIIB,
yKa3bIBaTh ()OPMYIIBI, CBSA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYNHAMU;

OMKCHIBATh M3yYCHHBbIE KBAHTOBBIC SBJICHHUS W TPOIECCH, HCIONB3Yysd (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, YHEPTHUS U
UMIynasCc (GOTOHA, TMEpPHOJ TOoJypacmaja, DHEPrHsl CBSI3W AaTOMHBIX SJep, MPU ONHUCAHUU
NPaBUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIOJB3YEMBIX BEIMYHMH, WX OOO3HAYCHHS H
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIONINE MaHHYIO (DU3HUECKYIO BEIMYUHY C IPYTHUMH
BEJIMYMHAMH, BBIYHCIISITH 3HAYCHNE (PH3UUECKON BEITNYHMHEI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl M SBIICHUS, UCTONB3Ys (PU3NYECKUE 3aKOHBI U
OpUHIUNBE:  3akoH OMa, 3aKOHBI TIOCNIEAOBAaTENIFHOTO M MAapajuIeIbHOTO  COEIMHEHHS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH JJIEKTPOMAarHUTHOM  HMHAYKIMH, 3aKOH
NPSMOJIMHEHHOTO PACIpPOCTPAHEHHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPETOMIICHUS
CBETa, ypaBHeHMe OHHIITeHHa Ui (oTodddeKrTa, 3aKOH COXPAaHEHHs] SHEPrHM, 3aKOH
COXpaHEHHs] HMIYJbCa, 3aKOH COXPAaHEHHS JJICKTPUYECKOTO 3apsia, 3aKOH COXPaHEHUS
MAacCOBOTO 4YHCIa, MOCTyJaThl bopa, 3aKOH pPaJMOaKTUBHOTO pacmajia, MpU ATOM pa3inyaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BHIPAKEHUE W YCIOBHS (TPAaHUIIBL,
00JacTv) IPUMEHUMOCTH;

OTIpeNIeNATh HANpaBJICHWE BEKTOpA MHIYKIIMA MArHUTHOTO TIOJSI TMPOBOJHUKA C TOKOM,
cuiibl Amrnepa u cuiisl JlopeHia;

CTPOUTH U OIHUCHIBATH N300pakeHNE, CO3/1aBaeMOe TIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBITOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAHHIO (DU3MYECKUX SBJIEHHUH U TPOLECCOB C
UCTIOIP30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHWH: Tpu 3TOM  (OPMYITHPOBATH
npobnemy/3agadyy M TUMNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTh YCTaHOBKY W3
NPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOJIBI;

OCYIIECTBIISITh TPSMbIE W KOCBEHHBIC H3MEPECHHsS] (DU3MUECKHX BEIWYMH, TPH ITOM
BbIOMpAaTh ONTUMANbHBIN CIOCO0 M3MEPEHUS M MCIONb30BaTh W3BECTHBIE METOIbl OLICHKHU
MOTPELIHOCTEW U3MEPEHU;
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UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C HCIIOJIb30BAHUEM IMPSIMBIX U3MEPEHUH:
IpPU 3TOM KOHCTPYMPOBATH YCTAaHOBKY, (DMKCHpPOBATh PE3yJbTaThl MOJYYCHHOW 3aBUCUMOCTHU
¢u3nueckux BEIMYMH B BHAEC TaOMUIl W TpaduKoOB, JAenaTh BBIBOABI IO pe3yiabTaTaM
HCCJIEI0BAHMS;

coOnrofarh mpaBuiaa O€30HacHOrO TpyAa MPU MNPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIENIOBATEIbCKOM ¥ TMPOEKTHOW AEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOPHOro 000pyI0BaHUS;

pemiath pacy€THbIE 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbI0, HCIOJIb3Ys
¢buznyeckue 3aKOHbI M MIPUHLIMIIBI, HA OCHOBE aHallM3a yCJIOBHs 3a/layd BHIOUpATh (PU3NUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE IS €€ pEelIeHHUS,
MPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAUeHUS (PU3NUECKON BEIMYNHBI,

pelaTh KayeCTBEHHbIE 3aJaud: BbICTPAUBATh JIOTMYECKU HENPOTHUBOPEUMUBYIO LENOUKY
paccyXJIeHUl ¢ OMOpOi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKUe SIBICHUS;

UCTIONB30BaTh TPH PEUICHHH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHHS, WUHTEPHPETAIMH U MPEJCTaBICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHOW HMH(OPMAIUU, MOJYYCHHOW W3 pPAa3IUYHBIX HCTOYHUKOB, KPHUTUYECCKH
aHAJIM3UPOBATH MOJTyYaeMyro HH(OPMALINIO;

OOBSICHATH IPUHIUITBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
yCIIOBUS UX O€30MacHOr0 UCTOIb30BaHUS B TIOBCETHEBHOM KU3HU;

NPUBOUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX yUEHBIX-(H3UKOB B Pa3BUTHE
HAyKH, B 00bCHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
obecrnieueHrs 6€30MacHOCTH MpU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHUCTBAMHU, JIJIS
COXpPaHEHHS 3I0POBbsI U COOIIOZICHHS HOPM SKOJIOTUIECKOTO MOBEICHUS B OKPYKAIOIIEH Cpee;

paboTaTh B IpYIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IIaHUPOBATh paboTy
IpyNIbl, palMOHAJIbHO pacHpeleNsiTh OOf3aHHOCTH U  IJIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLMUsX, aJeKBaTHO OLICHMBATh BKJIAJ Ka)JIOIO U3 yYaCTHUKOB TPYIIIBI B
pelIeHne paccMaTpUBaeMON MPOOIEMBI.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne El?(l)drn:)z};f;:::l HE PR Bcero K(I)i:)TJ1 ot qj;og UIEKTPOHHbIe (L (ppoBEIC)
n/n POIBHBIC | 1aD0paTOpLIC o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Paznea 1.OU3UKA U METOJbl HAYYHOI'O ITO3HAHUA
1.1 H3HKA U METOJIbI HAYHOTO 2 Bubaunorexa IIOK https://m.edsoo.ru/7f41bf72
MTO3HAHUS
Uroro no pazneny 2
Pazpen 2.MEXAHUKA
2.1 Kunemaruka 5 bu6nuoreka ITOK https://m.edsoo.ru/7f41bf72
2.2 JluHamuka 7 bu6nuoreka ITOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpAaHEHHS B MEXaHUKE 6 1 1 bubaunorexa [IOK https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOJIMHAMUKA
3.1 OcHOBbI MOTIEKYIAPHO- 9 1 Bummorexa [IOK https://m.eds00.ru/7f41bf72
KHHETUYIECKOU TEOPUH
3.2 OCHOBBI TEPMOTMHAMUKH 10 1 bubmmorexa ITOK https://m.edsoo.ru/7f41bf72
3.3 ATpEraTHbIe COCTOAHMS BEIIECTBA. 5 Bu6nuoreka I{OK https://m.edsoo.ru/7f41bf72
@da30BbIE IEPEXOABI
Wroro mo pazaeny 24
Paznea 4.9JIEKTPOJIUHAMUKA
4.1 DIEKTPOCTaTHKA 10 1 bu6mmorexa [{TOK https://m.edsoo.ru/7f41bf72
4.2 HOCTOAHHRII DIICKTPHHICCKHH TOK. 12 1 2 Bu6suorexa [JOK https://m.edso0.ru/7f41bf72
TokH B pa3muyHbIX Cperax
Uroro mo pazaeny 22
PezepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB IT1O 68 3 5
[TPOT'PAMME



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

24

11 KJIACC
K
Ne HaumeHoBaHue pa3ieioB U TeM K QIMEELTRO j;lc;B DJieKTpoHHbIE (I (PPOBHIE)
n/n MPOrpamMmbl Bcero 0*:3%‘:::) ?He a sggzgflﬂme o0pa3oBaTe/ibHbIE PeCypchbl
Paznen 1.2JIEKTPOJAUHAMUKA
1.1 Marautioe nose. SneKTpOMArHuTHaA 11 1 3 bubanorexa LIOK https://m.edsoo.ru/7f41c97¢c
WHTYKIHSI
Htoro no pazneny 11
Paznen 2.KOJIEBAHUSI U BOJIHbI
0  MEXaHUUCCKHE 1 SICKTPOMATHHTHBIC 9 1 Bu6morexa IIOK https://m.edsoo.ru/7f41c97¢
KoJIeOaHus
2.2  MexaHnuecKkue 1 AJICKTPOMArHUTHBIC BOJIHBI 5 1 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
2.3  Omnruka 10 3 bu6muoreka [TOK https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pazzea 3.0CHOBBI CIIEIIMAJIbBHOM TEOPUY OTHOCUTEJBbHOCTHU

3.1 OCHOBBI CIICIHMATLHO TEOpHH 4 1 bubnnorexa LIOK https://m.edsoo.ru/7f41c97c
OTHOCHUTEJILHOCTH
Hroro no pazneny 4
Pa3znen 4 KBAHTOBASI ®U3UKA
4.1  DipeMeHTHI KBAHTOBOM ONTHKU 6 bub6nuoreka [TOK https://m.edsoo.ru/7f41c97c
4.2 | Ctpoenue aroma 4 bubnmnoreka LIOK https://m.edsoo.ru/7f41c97c
4.3  ATomHOE SApO 5 bubnnorexa I{TOK https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 15

Paznea S.OJIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

51 ‘ DJIeMEHTBI aCTPOHOMHHU U aCTPODUZUKU 7 1 ‘ bubnunorexa [IOK https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 7
Paznen 6.0bOBIIAIOIHIEE IIOBTOPEHUE

6.1 ‘ O6o61marolee MOBTOPEHHE 4 ‘ bubmmorexa I{OK https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
PeszepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7



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

25

INIOYPOYHOE IINTAHUPOBAHUE

10 KITIACC
KosnuecTBo yacos Jlata uzyuyenust
Ne Tema ypoka K I DJIeKTpOHHbIe UG pPOBbIE
. Beero 1KOHTPOJbHbIC IIpakTHyieckue — mian dakr 0Bpa3oBaTEbHbIE PECYPChI
padoThI padoThI

®dusuka — HayKa 0 NpUpoe.

1 Hayunsie MeTg;[(LI HO:I:H;)HIst 1 centitpn bubmmorexa [IOK
OKS’;KaIOmerO iipa 1 Henens https://m.edsoo.ru/ff0c32e2
Poab u mecto pusuku B

OPMHUPOBAHUHU COBPEMEHHOM

2 g)ap HOI;I — NE)H QB 1 CEHTAOPD bubnuoreka [IOK
anquecxIc))ﬁ HeﬂTeﬂiH’o - | Hexens https://m.edsoo.ru/ff0c33e6
mozaei. CtaptoBasi JTUarHOCTHUKa
MexaHn4ecKoe IBUKCHUE.
OTHOCHTENBHOCTH

3 MEXaHUYECKOTO JIBUKECHUS 1 centadpe bubmorexa [IOK
TepeMenete, CKopocTh ' 2 nentenst https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE IpsIMOJIMHEWHOE 1 CeHTA0ph bubmmnoreka HOK
JBIKCHUE 2 meniens https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEeHHOE 1 CeHTA0ph bubmuoreka [IOK
NPSIMOJIMHEIHOE JIBHKCHUE 3 Hezens https://m.edsoo.ru/ff0c372e
CBoOoaHOE TIageHune.

6 Ycko 2eIHI/Ie CB(J)I6OI[HOFO 1 centiope bubmorexa HOK
Haﬂelfm 3 nexens https://m.edsoo.ru/ff0c39cc
KpuBonuueitnoe 1BUKEHHE.

7 I[I];I/I)KCHI/IC Mare JII/IaJIBHOI\/'I TOYKHU 1 centadpe bubmorexa [IOK
o 0pr>KHOCTI/1p 4 wenens https://m.edsoo.ru/ff0c3ada
[IpuHOKIT OTHOCUTENBHOCTH

8 lanunes. UnepuunanbHbie 1 CEHTAOPH bubmuotexa [JOK
cucrembl otcuera. [lepBbiii 4 menens https://m.edsoo.ru/ff0c3be8
3akoH HeroToHa



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
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Macca tena. Cuia. [lpunnun

9 cynepno3uiuu cuil. Bropoi OKTSOPb bubnmnoreka HOK
3akoH HeroTona s 1 nenens https://m.edsoo.ru/ff0c3be8
MaTepUaIbHOM TOUKH

10 Tperuii 3akon Herotona st OKTS6pb bu6nmoreka [IOK
MaTepUAIbHBIX TOYCK 1 Henens https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTECHHUSI.

11 Cuia T;I)KeCTI;L [TepBas OKcTAOpE bubmorexa [OK
KOCMIHECKAs CKOPOCTS 2 Henens https://m.edsoo.ru/ff0c3d00

12 Cuna ynpyroctu. 3akoH ['yka. OKTAODE bubmmoreka [JOK
Bec Tena 2 menens https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpduument

13 TpeHust. Cuiia COpOTUBICHUS OKTAODPb Bbu6mmotreka [JOK
[IPH JIBMKEHHH TEJIA B KUIKOCTH 3 Hemens https://m.edsoo.ru/ffOc3f76
WM ra3e
[TocTynarensHoe u
BpalaTeIbHOE TBUKEHUE

14 a0COJIOTHO TBEPJOTO TeNa. OKTAODPb bubmuorteka [IOK
MowmenT cubl. [11e4do cubl. 3 Hezens https://m.edsoo.ru/ffOc41a6
YcnoBus paBHOBeCUs TBEPAOTO
Tena
NMnynsc MmaTepuabHOM TOYKH,

CUCTEMBI MaTepUaTIbHBIX TOYEK.

15 Nmnynbse CI/IJ'H)II). 3aKoH OKTAGPD bubmorexa HOK
COXpaHEHIH HMITyITbCa 4 nenens https://m.edsoo.ru/ff0c43d6
PeaxkTnBHOE ABMKEHIE
Pa6oTta u MOLTHOCTD CHUITBI.

Kunernueckast sneprus

16 MaTepUaIbHOW Toqllzn. Teopema OKTAGPD bubmorexa LIOK
o6 HEMEHEHHH KHHETHICCKOMT 4 nenens https://m.edsoo.ru/ff0c4502
SHEPTUU

17 [TorenmmanpHas YHEPTHSL. HOSIOPB bu6muoreka [IOK
[ToTeHnManbHasE YHEPTHSL YIIPYTO 1 Henenst https://m.edsoo.ru/ff0c461a



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
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18

19

neGopMUPOBaHHON TPYKUHBI.
[ToTeHumanpHast SHEpPrust Teia
BOJIU3U MOBEPXHOCTH 3eMIIU

ITorenumanpHbie U
HernoTeHUUanbHble cuilbl. CBA3b
paboThI HEMOTEHIIMATBHBIX CHIT
C U3MEHEHUEM MEXaHUYECKOMH
SHEPTUU CUCTEMBI T€J. 3aKOH
COXPaHEHMs MEXaHUYECKOM
SHEpPTUn

Jlaboparopuas pabora
«MccnemoBanue CBs3U pabOTHI
CHJIbI C UBMCHCHUEM
MEXaHUYECKOM PHEPTUH Teja Ha
IIPUMEPE PACTHKECHUS
PE3UHOBOTO KI'yTa»

HOSI0Pb
1 Hemens

HOSIOpb
2 "Henens

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

udposoe obopynoBanue
nieutpa «Touka poctay

20

21

22

23

KonTponbHas pabora mo Teme
«Kunemaruka. /lunamuka.
3aKOHBI COXpaHEHUS B
MEXAHUKE

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
teopuu. bpoyHoBCcKoOe
newkenue. dubdysus
XapakTtep ABUKEHUS U
B3aMMOJICHCTBHS YaCTHI]
BemecTBa. Mojenu cTpoeHus
ra3oB, JKMJIKOCTEU U TBEPIBIX
T

Macca monekyn. KonuuectBo
BemiecTBa. [locTossaaas
ABorazipo

HOS0pb
2 "enens

HOSOpb
3 Henens

HOSI0Pb
3 Henens

HOSIOPB
4 gepens

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4b74

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc4dc2

https://resh.edu.ru/subject/lesso
n/3741/start/78608/

https://resh.edu.ru/subject/lesso
n/6291/main/15495/

24

TenmoBoe paBHOBECHE.

HOSIOPB

https://resh.edu.ru/subject/lesso



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://resh.edu.ru/subject/lesson/3741/start/78608/
https://resh.edu.ru/subject/lesson/3741/start/78608/
https://resh.edu.ru/subject/lesson/6291/main/15495/
https://resh.edu.ru/subject/lesson/6291/main/15495/
https://resh.edu.ru/subject/lesson/5898/start/15462/
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Temmepatypa u e€ u3MepeHue. 4 nenens n/5898/start/15462/
[lIxana temnepatyp Llenbcus
o5 Wneanpueiii raz B MKT. nekabpb bu6nmoreka [IOK
OcnoBHoe ypaBHenue MKT 1 menens https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemMIeparypa Kak
Mepa cpeIHEH KUHETHIECKOHN
26 3H§ I‘I/III)/I HBI/I)KCHI/ISI MOJIEKYJI Alekadpe buGnuorexa LIOK
priu 1t yaL. 1 Henens https://m.edsoo.ru/ff0c511e
YpaBuenue MeHieneena-
Knaneiipona
7 3akon Jlanbrona. ['a3oBbie nexabphb https://resh.edu.ru/subject/lesso
3aKOHBI 2 Heziens n/6292/main/325558/
JlaGoparopnas pabota
28 «HccnenoBanne 3aBUCUMOCTH nexabpsb udposoe obopynoBanue
MEXy apaMeTpaMu COCTOSHUS 2 Hesiens neHTpa «Touka pocTa»
pa3peKEHHOTO Ta3ay
H3omporiecchl B HACaILHOM rase
29 i 11? ;@HIIGCKO(;H nekadphb bubnnorexa [JOK
P 3 nexens https://m.edsoo.ru/ff0c570e
MIpeJICTaBICHHE
BuyTpenHss sHeprus
TEPMOTUHAMHYECKON CUCTEMBI U
30 COCOOBI €€ N3MEHEHMUS. nexabphb bubmuoreka [IOK
KonudecTBo TemioTsl U paboTa. 3 Hezens https://m.edsoo.ru/ff0c5952
BHyTpeHHss sHEpTUs
OJHOATOMHOT'0 UIEAILHOIO ras3a
opb bubnuoteka [JOK
31 Bunel Tenmnonepenaun sieka
a pel 4 nenens https://m.edsoo.ru/ff0c5¢c36
VY neapHas TEMIO0EMKOCTD
32 BemiecTBa. KonmuecTBO TEMIOTHI nexadphb but6mmorexa [IOK
IIpU TeIIonepeaye. 4 nenenst https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN MpoIecc
33 [TepBbIii 3aKOH TEPMOAMHAMUKHI AHBaph bu6muoreka [IOK
U €r0 NMPUMEHEHUE K 1 Henenst https://m.edsoo.ru/ff0c5efc



https://resh.edu.ru/subject/lesson/5898/start/15462/
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://resh.edu.ru/subject/lesson/6292/main/325558/
https://resh.edu.ru/subject/lesson/6292/main/325558/
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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M30IpoIeccam
HeoOpaTtumocTs mpo1ieccoB B . Buborexa LIOK

34 npupoze. Bropoii saxon 1 Henens https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU

35 Mpuammn aeiicteus u KI1J] AHBAPH bubmmoreka [JOK
TEIUIOBOM MaIlIHHBI 2 Henens https://m.edsoo.ru/ff0c600a

SHBAph https://resh.edu.ru/subject/lesso

36 Huxn Kapro w ero KII/L 2 nenens n/3763/main/160226/

37 DKOJIOrHYeCKHe IPOOIEMbI SAHBaph https://resh.edu.ru/subject/lesso
TEILIOOHEPTreTHKH 3 Henens n/3763/start/160222/

38 01\6/310611131}01111/114 YPoK AHBAPH bubmmoreka [JOK
«Monexyipras dusnxa. 3 nezens https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOIUHAMUKH
Kontponbnas pabota mo teme Bubsmorexa [IOK

SITHBaph

39 «Monexyiapras Qusuka. 4 menens https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOJTUHAMUKI

40 Mapoodp aSOBaIIjIHe 1 SHBAph bubmuoreka [IOK
KORJICHCANHA. YICIIapCHUC 1 4 menens https://m.edsoo.ru/ff0c63b6
KHUIICHUE
AOCoIIOTHAsI U OTHOCUTEIbHAS

a1 BIIAKHOCTS BOAMYXA denpannb bu6nmorexa LIOK

o ' 1 Henens https://m.edsoo.ru/ff0c64d8
Hacsimennsriit nap
TBépnoe Teno.
Kpucrannuueckne u amopgHbie

42 Tesla. AHU30TPONUS CBOMCTB denpannb bubnuotexa [JOK
KpucTtaios. XKuakue 1 menens https://m.edsoo.ru/ff0c65f0
Kkpuctabsl. CoBpeMEeHHbIE
MaTepuaibl
[InaBneHue n KpUCTATUIU3ALIMSL. o Bubmmotexa LIOK

€BpaJIb

43 VY aenbHas TETUIOTA IJIABICHHUS. 2 nexens https://m.eds0o.ru/ff0c6708
CyOmmmariust

44 YpaBHEHHE TEIJIOBOTO OajlaHca deppaib but6mmorekxa [IOK



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://resh.edu.ru/subject/lesson/3763/main/160226/
https://resh.edu.ru/subject/lesson/3763/main/160226/
https://resh.edu.ru/subject/lesson/3763/start/160222/
https://resh.edu.ru/subject/lesson/3763/start/160222/
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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2 Henens https://m.edsoo.ru/ff0c6820
OnexTpusanus Tell.
45 BHGKTqueCKHﬁ 3apsn. JIBa espars bubmorexa [IOK
|y pA. 3 Hezenst https://m.edsoo.ru/ffOc6bcc
BH/JIA DJIEKTPUIECKHX 3apsI0B
[IpoBOIHUKHU, TUBTIEKTPUKHU U
16 MOJIYIIPOBOJIHUKH. 3aKOH despans bubnuoreka [JOK
COXpaHEHHS AIIEKTPUIECKOTO 3 Hezens https://m.edsoo.ru/ff0c6bcc
3apsaa
47 ESaHM(I)(HeHCTBH; 3APAROB. despans Bbu6mmoteka [JOK
AKOH BYIIOHa. 1 OUCHHbIHI 4 menens https://m.edsoo.ru/ffOc6ced
ANEKTPUUYECKUH 3apsi
Hanpsx€HHOCTD
48 3NEKTpUYecKoro nojs. [Ipunimn despannb bubmmoreka [JOK
CYIEPIIO3UIIMHU JCKTPHUCCKUX 4 nenens https://m.edsoo.ru/ffOc6df2
nosiel. JImHnn HanpsHKEHHOCTH
PaGora cun
49 3JIEKTPOCTATHYECKOTO MOJIS. MapT bubmuoreka [IOK
[Torennuan. PasHoctp 1 menens https://m.edsoo.ru/ff0c6f00
MTOTCHIINAJIOB
[TpOBOTHUKH M TUIIEKTPUKH B
50 JIIEKTPOCTATUYECKOM II0JIE. MapT bubmuoreka [IOK
JIvsnekTpudecKkas 1 menenst https://m.edsoo.ru/ff0c7018
MIPOHHUIIAEMOCTh
. MapT bubmuoreka [{OK
o1 INeKTPOEMKOCTE. KOHIeHCaTOp 2 Hepens https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO Bubmuotexa LOK
MapT
52 KOHJCHCATOPA. JHeprHs 2 neniens https://m.edsoo.ru/ff0c72c0
3apsHKEHHOI0 KOHAEHCaTopa
53 P§60pamp Has pa60T? MapT Hudposoe obopynoBanue
3MCpECHHUC BJJGKTpOCMKOCTI/I 3 Hexens neHnrpa «Touka pocta»
KOHJICHCATOpa
54 [puHuyn AeiicTBus 1 Mapt https://resh.edu.ru/subject/lesso

3 Henens



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://resh.edu.ru/subject/lesson/3753/start/48777/
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NPUMEHEHHE KOHICHCATOPOB,
KONHMPOBAJILHOT'O amapara,
CTPYHHOTI'O IIPUHTEPA.
DnekTpocTaTHyecKas 3aluTa.
3azeMIIeHHE AIIEKTPONPUOOPOB

DNEKTPUUECKUN TOK, YCIIOBUS
ero CyIIeCTBOBAHHMS.

n/3753/start/48777/

https://resh.edu.ru/subject/lesso

55 [TocTostnubIi TOK. Crita TOKA. anpestb
Hanpsokenue. ConpoTuBienue ! nenens N/3775/stary 1078571
3akon OMa 1t ydacTKa Lernu
ITocnemoBarenpHOE,
napauieNibHOe, CMEIIaHHOE
56 COEAMHEHHE IPOBOIHUKOB. anpess bubmmoreka [JOK
Jlaboparopnas pabota 1 Henens https://m.edsoo.ru/ffOc74f0
«M3y4yeHne CMEIIaHHOro
COCJTUHEHUS PE3UCTOPOBY
PaGota u moutHOCTH
S7 AJIEKT I/I‘-IGCKIgFO TOKa. 3aKOH ATIpEITD bubmorexa OK
Z[moylia- Tenma : 2 nestens https://m.edsoo.ru/ff0c7838
3akoH OMa 11 OJTHOM
(3aMKHYTOI) 2JIEKTPUUECKOU
enu. KopoTkoe 3aMbIkaHue.
B P anpenb bubmuoreka [JOK
58 JlaGopatopHnas pabora )
ismepene DJIC HCTOUHIKA 2 nepens https://m.edsoo.ru/ff0c7ae0
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTHUBIICHUS
DIeKTpOHHAas TPOBOIMMOCTh
TBEPJIBIX METAIJIOB. https://resh.edu.ru/subject/lesso
59 3aBHCHMOCTD CONIPOTHBIICHHS 3a:§§2; n/3775/start/107857/
METAJIJIOB OT TeMIIEPaTyPhl.
CBepXIpoOBOANMOCTh
60 DIEKTPUUECKUI TOK B BAKyyMe. ampestb https://resh.edu.ru/subject/lesso
CBoiicTBa 3JIEKTPOHHBIX MTyYKOB 3 menens n/3787/start/197482/



https://resh.edu.ru/subject/lesson/3753/start/48777/
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/3787/start/197482/
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[TonynpoBoHMKH, UX
COOCTBEHHAas U IIPUMECHasI

bub6nmoreka [IOK

61 npoBoguMocTh. CBoicTBa p—N- 1 anperd )
4 nenens https://m.edsoo.ru/ff0c84ae
nepexoa. [lomynpoBogHUKOBBIE
npubopsI
DNEeKTPUUYECKHUI TOK B
62 Eizziogi);fogacnn%ax 1 anpernb bubnuoreka [IOK

P ' 4 nenens https://m.edso0.ru/ff0c82ba
DNEeKTPOIUTHYECKAS
JTUCCOIMAIS. DIEKTPOIINU3
DNeKTPpUYECKHU TOK B razax.

63 CamocCTOsITeNIbHBIN U 1 Mait bubnuoreka [IOK
HECaMOCTOSTEIIBHBIN pa3psill. 1 Henens https://m.edsoo.ru/ff0c84ae
Monnus. [nazma
DnexTpuueckue mprudopsl 1

64 YCTPOWCTBA U UX IIPAKTUYECKOE 1 Mait bubmmnorexka [HOK
npuMeHeHue. [IpaBuina TeXHuKH 1 Henens https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok 1 Mai bubmuoreka [IOK
«DNEKTPOIUHAMUKAY 2 Heziens https://m.edsoo.ru/ffOc88be
[Ipomexxyrounas arrecranusi.

B Oneapocranma. Docrommi 1 Butmiorexa LIOK

POCTATHIA. 2 nepens https://m.edsoo.ru/ff0c8a8a
aneKTpudeckuid ToK. Toku B
Pa3IMYHBIX Cpeaax»

67 [ToBTOpEenue no teme 1 Mai bubmuoreka [JOK
«MexaHuKa» 3 Hezenst https://m.edsoo.ru/ff0c8c56

68 IToBTOpenue no reme «MKT n 1 Mait bubmuorexa [JOK
TEPMOIUHAMHKAY 3 Hezens https://m.edsoo.ru/ffOc8f6c

OBILIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoauuyecTBO 4acoB

[darTa usyyenus

[
Jrj;_n Tema ypoka Beero KonrTpoasubie IIpakruyeckue IUIaH dakr (?g:;?:::;;fﬂi?j) I?e:)cl;];;ﬂ
padoThI padoThI
[TocTosiHHBIE MAarHUTBI U UX
iiii*l%iiﬁg?ﬁ;ﬁi?olgHoe 1 CEHTSIOPb bubnmnoreka HOK
. 1 nepens https://m.edsoo.ru/ff0c9778
WHIYKUIWA. JIMHUY MarHUTHOU
WUHIYKIHH
MarauTtHoe 1ose MpoBOJHHUKA
¢ TokoM. OmbIT Dpcrena. 1 CeHTAoph bubmmoreka [JOK
BzaumoneiictBue 1 Hemens https://m.edsoo.ru/ff0c98fe
MIPOBOTHUKOB C TOKOM
Jlaboparopuas pabora
«M3y4eHrie MarHUTHOTO OIS 1 1 CeHTA0ph bubmuoreka [IOK
KaTYIIKKA ¢ TokoM». CtapToBas 2 nenienst https://m.edsoo.ru/ff0c98fe
JMAarHOCTHUKA
JlelicTBME MarHUTHOTO TOJISI
Ha MPOBOJIHUK C TOKOM. Cuiia
Awmmniepa. JlaboparopHas 1 1 CeHTAoph bubmuoreka [IOK
pabota «/ccrnenoBanue 2 nenens https://m.edsoo.ru/ff0c9acO
JNIEUCTBUS IOCTOSIHHOT'O
MarfHiTa Ha paMKy C TOKOM»
JlelicTBME MarHUTHOTO TOJISt
Ha JBXKYIIYIOCS 3aPSIKECHHYIO 1 CeHTAOPD bubnuotexa [JOK
gactuny. Cuna Jlopena. 3 Hexens https://m.edsoo.ru/ff0c9df4
Pabota cubl Jlopeniia
DneKTpoMarHuTHast WHIYKITHSI.
[ToTox BekTOpa MarHUTHOM https://resh.edu.ru/subject/lesso
uHayknud. DJ1C uHAYKIHH. 1 %e:;;g; ;’ n/4908/start/96375/
3aKOH 3JIEKTPOMarHUTHOM
nHaykiuu dapanes
JlaGopaTopHas pabota 1 1 CeHTAOph bubnuotexa [JOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://resh.edu.ru/subject/lesson/4908/start/96375/
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«HccnenoBanue sABICHUS
3JIEKTPOMATrHUTHOMN
WHIYKLIAW)

4 wenens

https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTB. SIBIICHUE
camounaykiuu. 3J1C
CaMOMHAYKITUU. DHEPTHsI
MarHUTHOTO TOJIs KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE
IoJie

TexHudeckue ycTpoucTBa u ux
IIPUMEHEHHE: IOCTOSIHHBIE
MarHuThbl, 3JIEKTPOMarHmTHhI,
JIEKTPOJIBUIaTENb,
YCKOPHUTENH 2JIEMEHTAPHBIX
YacTHUL, UHAYKINOHHAsS I1€Yb

CEHTA0Pb
4 gepens

OKTSI0pb
1 menens

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

https://resh.edu.ru/subject/lesso
n/4908/start/96375/

10

11

12

13

Oo6o0uaromuit ypok
«MarauTHoOe moJje.
DneKTpOMarHuTHas
WHITYKITAS

KonTponbHas pabota mo teme
«MarauTHoe moJe.
DneKTpOMarHuTHas
WHITYKITHS

CB0OOIHBIE MEXAHUYECKIE
kosnebanus. ['apmoHndeckue
KojeOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJeOaHUH.
[IpeBpamenue saepruu

JlabopaTopHas pabota
«HccaegoBanne 3aBUCUMOCTH
Mepro/1a MaJIbIX KOJeOaHmit
rpy3a Ha HUTU OT AJIMHBI HUTHU
1 MaccChl Tpy3a»

OKTSIOPB
1 menens

OKTSIOPB
2 Henens

OKTSI0pb
2 Henens

OKTSI0pb
3 Henens

bu6mmoteka IIOK
https://m.edsoo.ru/ffOcab82

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

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

Hudposoe obopynoBanue
neHnrpa «Touka pocta»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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14

15

KonebaTenpHbIl KOHTYD.
CBoOOIHbBIE
AJICKTPOMArHUTHBIE KOJICOaHMS
B MJI€AJIbHOM KOJIe0aTeIbHOM
KOHTYpE. AHAJIOTHS MEXTY
MEXaHUYECKHUMU U
AJIEKTPOMArHUTHBIMU
KOJICOaHHSIMU

®opmyna Tomcona. 3akon
COXPAaHEHHUS SHEPIUH B
HJIeaJIbHOM KOJIe0aTeIbHOM
KOHTYpE

OKTSI0pb
3 Henens

OKTSIOpPB
4 genens

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

bubnuoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

17

18

19

[IpeacraBnenue o
3aTyXaroumx KoJIeOaHusIX.
BriHyX/1eHHbIE MEXaHUYECKHE
koseOaHus. Pezonanc.
BeiHyX1eHHBIE
AJIEKTPOMAarHuTHbIE KoieOaHus

IlepemMeHHBIN TOK.
CunyconaanbHbIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOTO TOKaA.
AMIUTMTYTHOE U IEVCTBYIOIIECE
3HAQUYE€HHUE CUJIbI TOKA U
HaIpsDKEHUS
Tpancdopmatop.
[IpousBoacTBo, nepenaya u
noTpedIeHue dNEKTPUIECKON
SHEPTHH

Y CTpoHCTBO U MPAKTHYECKOE
IIPUMEHEHHUE DIIEKTPUIECKOTO
3BOHKa, FeHepaTopa
IIEPEMEHHOTO TOKA, JINHUI

OKTSIOPB
4 genens

HOSOpb
1 Henmens

HOSI0Pb
1 menens

HOSIOPb
2 Henens

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbb86

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbd34

https://resh.edu.ru/subject/lesso
n/4908/start/96375/

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



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://m.edsoo.ru/ff0cc324
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aNeKTponepeaay
DKOJOTHYECKHe PUCKU TPU
MIPOU3BOJICTBE :
3§em o ;[He it Kyintvna s https://resh.edu.ru/subject/lesso
20 posmepr . TYINIOP o n/2588/start/
HCITIOJIB30BaHUA HEaeIs
ANEKTPOIHEPTHH B
MOBCEIHEBHON KU3HU
MexaHn4decKre BOJIHBI,
YCIIOBUS PaCIIPOCTPAHECHHUS.
21 [Tepuon. CxopocThb HOAOPD bubmmoreka [JOK
pacrpoCTpaHCHHS U IIHHA 3 Henens https://m.edsoo.ru/ff0cca54
BOJHBIL. [lonepeunsie u
MIPOJIOJILHBIEC BOJIHBI
3ByKk. CKOpOCTb 3BYKa.
22 r }(,)IIi/IKOCTE 3ByKa }]E;I;COTa HOAOPE bubmmorexa OK
p yKa. 3 nezens https:/m.edsoo.ru/ffocccOc
ToHa. TeMOp 3ByKa
DNeKTPOMarHUTHHIE BOJIHBI, UX
23 CBOfIC”lI“)Ba U CKOPOCTH H_[Ka;la HOAOPE bubmorexa OK
PpOCTD. 4 nenens https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJTH
[TpuHIHITBI paTUOCBSI3U U
HOS0pb
24 TeneBuaeHus. Pa3Burue 4
HEACIA
CpPEeACTB CBsA3U. Pannonokanus
o5 Kontponbnas padota nekabphb bubnuotexa [JOK
«KoebaHus ¥ BOJTHBI» 1 Hepenst https://m.edsoo.ru/ffOcc6f8
[IpssMonuneiHOE
26 pacrnpocTpaHEeHHE CBETA B nexadphb bubnuoteka [JOK
oJTHOpOaHOM cpere. TouednHslit 1 Hepenst https://m.edsoo.ru/ff0cd350
HWCTOYHHUK cBeTa. JIyd cBeta
OTtpakeHue cBeTa. 3aKOHBI
27 oTpaxkeHus cseta. [loctpoenue nexadpb bubnmnoreka [JOK
M300pakeHUi B IIIOCKOM 2 Henens https://m.edsoo.ru/ff0cd4e0
3epkaie
28 [Ipenomnenue ceera. [lonHoe nexkabpb bubnunoreka LIOK



https://resh.edu.ru/subject/lesson/2588/start/
https://resh.edu.ru/subject/lesson/2588/start/
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

37

BHYTPEHHEE OTPaXKEHHUE. 2 Henens https://m.edsoo.ru/ffOcd7f6
IIpenenbHbIi yro MoaHoro
BHYTPEHHET0 OTPaKEHUS
JlaGopaTopHas pabota

29 «3mepeHne noka3aresns AeKatpe bubmorexa LOK
HpEIIOMIICHHA CTeKIa 3 Henens https://m.edsoo.ru/ffOcd67a
JIunzel. [loctpoenne

30 M300paKeHUH B JINH3E. nexadpb bubmmoreka [JOK
®dopmya TOHKOU JINH3HI. 3 Hezens https://m.edsoo.ru/ff0cddle
VYBenu4ueHue JTuH3bI
Jlaboparopuas pabota

31 «HccnenoBanue cBOMCTB Aiexadph Ludposoe obopynosane
M300paXKSHUI B TUH3AX) A neens uentpa «Touka pocta»
Hucnepcus cBera. CoxxHBIN
cocraB Oenoro cera. L[Ber.

32 JaGoparopaas pabota nexabphb Hudposoe obopynoBanue
«Habrmojie e mcriepcHi 4 nenenst ueHrpa «Touka pocra»
CBETa»
WnuTepdepennus creta.

33 TTadpaxmas ceera. AHBaph bubnnoreka [JOK
TudpaKimontas peméTka 1 nentens https://m.edsoo.ru/ffOced22

34 ITonepedHOCTh CBETOBBIX SHBAph bubmuoreka [IOK
BouH. [onsipu3anus cBera 1 Henens https://m.edsoo.ru/ff0cf02e
Onruueckue mpuOOPHI K .

35 CTDONCTEA 1 pcﬂ()]fm X SHBAph https://resh.edu.ru/subject/lesso
yerp y 2 nentenst n/3001/start/
0€3011acCHOT0 MPUMEHEHUS
I'paHUIBI TPUMEHHUMOCTH

36 KJIACCUYECKOU MEXAHUKH. AHBaph bubnmnoreka [JOK
[MocTynaThl crieruanbHON 2 nenienst https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEILHOCTH
OTHOCUTENBHOCTD

37 OHOBPEMEHHOCTH. SHBAph but6mmoreka [IOK

3 nenens https://m.edsoo.ru/ffOcfa42

3ameyIeHHE BpEMEHU U



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://resh.edu.ru/subject/lesson/3001/start/
https://resh.edu.ru/subject/lesson/3001/start/
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

38

COKpall€HUEC NJIWHBI

DHeprus u UMITYJbC
PENSTUBUCTCKOMN YaCTHUIIBI.

bubnunoreka LIOK

38 SIHBaphb
CBsI3b MacChI C SHEPrHel U 3 menenst https://m.edsoo.ru/ffOcfc68
UMITYJICOM. DHEPrHsl MOKOs
KonrponsHas pabora

39 «Ontuka. OCHOBBI SHBAph bubnuoreka [JOK
CIEUATBHON TCOPUH 4 menens https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIBHOCTHY

40 ®otonbl. opmyna [1nanka. SHBApb bubnuoreka [IOK
DHeprust ¥ UMITYJIbC POTOHA 4 menens https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAaHUE

depans bubnuoreka [{OK

4l gizzzg’izma' Onerrer A T 1 Henens https://m.edsoo.ru/ffOcffc4
3akoHsbl hoTorPdexTa.

42 VYpaBHeHue DUHIITEIHA IS despann bubmmnoreka HOK
dorordpdexra. «KpacHas 1 menerns https://m.edsoo.ru/ff0d015e
rpanuiay hotodddexra
JlaBnenne cBera. Onbitel I1. H.

43 JlebeneBa. XuMuueckoe (espar, BH6H_HOTeKa LOK
eierBie CaeTa 2 nenenst https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoucTBa u
MIPAKTUYECKOEe PUMEHEHUE: https://resh.edu.ru/subject/lesso

44 (boroseMenT, HOTOIATUHK, éb f,iﬁiﬁ n/2584/start/
coJIHe4yHas Oartapes,

CBETO/INO]
Pemrenue 3agad mo reMme

45 «DJEeMEHTHI KBaHTOBOM (eppan BH6H_HOTeKa HOK
OTTHK 3 nenens https://m.edsoo.ru/ff0d0302
Monenrs atoma TomcoHa.

16 Omnsite Pe3epdopaa mo despann bubnmoreka [JOK
paccesHUIO 0-4aCTHII. 3 menens https://m.edsoo.ru/ff0d091a

IInanerapHas MoJenb aTomMa



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://resh.edu.ru/subject/lesson/2584/start/
https://resh.edu.ru/subject/lesson/2584/start/
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

39

eBpaib bubmuorexa [JOK

47 Hocrynatet bopa ;b neaen https://m.edsoo.ru/ff0d0afa
N3nydenue u norionieHue

48 (hOTOHOB MpH TIEpeXojIe aToMa denpannb bubnmnoreka HOK
C OJIHOTO YPOBHSI SHEPIHH Ha 4 menens https://m.edsoo.ru/ff0dOafa
JIpyroi. Buapl ciekTpoB
BosiHOBBIE CBOMCTBA YaCTHIL.

Bounsl ne bpois.
49 KOpHycinHF;)HO-BOHHOBOﬁ apr bubmorexa HOK
1 Hepens https://m.edsoo.ru/ff0d0ca8
nyanu3m. CIIOHTaHHOE U
BBIHYXKJCHHOE U3Ty4YCHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 Omnsitel Pe3epdopaa mo MapT bubmmoreka [JOK
OIpeICIIEHUIO COCTaBa 1 Hemens https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3TyICHUS
Croiictsa anda-, bera-, https://resh.edu.ru/subject/lesso

51 raMma-usnyudeHus. BausHue ) MapT n/2990/start/
PaaOaKTUBHOCTH HA KUBBIC HEeJeIs D
OpraHU3MBbI
OTKpbITHE IPOTOHA U
HeuTpoHa. M3oTonkl. Anbda-

52 pZCHEI([). 3H€Ij:p(())HHBII7I u ¥ Mapt bubmorexa [OK

N 2 nenens https://m.edsoo.ru/ff0d1162
MO3UTPOHHBIN OeTa-pacma.
l'amMmma-uznydenue
DHeprus CBS3U HYKJIOHOB B
sape. SAnepHble peakinu.

53 ngllpei)Hbf[ﬁe I;)eaIngle). l_I[lp06J'IeMI)I Mapt bubmorexa [IOK
’ 3 Henens https://m.edsoo.ru/ff0d1356

MEePCTIEKTUBBI, IKOJIOTUYECKUE
ACTICKTHI STEPHOMN SHEPTeTUKH
DJIeMEHTapHbIE YaCTHUIIBI.

54 OTKpbITHE TO3UTPOHA. MapT bubnmoreka [JOK
Meroabl HaOIOICHUS U 3 Henmens https://m.edsoo.ru/ff0d0e38

PETUCTPALIU DJIEMEHTAPHBIX
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yactuil. Kpyrislii cton
«DyHIaMeHTalIbHbIE
B3auMogercTBUA. EnuHCTBO
(bu3nIeCKOil KapTHHBI MUPa»

Bun 3Bé31H0r0 Heoba.
CosBe3ausi, SpKUe 3BE3IbI,

arpens

https://resh.edu.ru/subject/lesso

55 [JIAHETHL, UX BUIUMOE 1 Hexens n/4936/start/151726/
nBrokenue. CoylHevHas
cucTema
Connne. ConHeynas https://resh.edu.ru/subject/lesso
56 AKTUBHOCTH. VICTOYHHK la:f:;:;ﬂ n/5910/start/280701/
sHeprun CoJiHIa U 3BE3NT
3BE3bI, UX OCHOBHBIE
XapaKTEPUCTHKH. 3BE3]IbI
[JIABHOW TIOCIIEI0BATEIbHOCTH. https://resh.edu.ru/subject/lesso
57 BuyTtpennee crpoeHue 3BE3. ;:g;:;ﬂ n/5910/start/280701/
CoBpeMeHHbIE NpeACTaBIECHUS
0 TIPOUCXOXKICHUU U
sposrrornu CoutHIa U 3BE3
Muneunsiii Ilyte — Hamma
Panaicrika, Toxoxkene https://resh.edu.ru/subject/lesso
5g ABwiennc Comnuas anpet: n/4935/start/290420/
l'anakTuke. ["'amakTukw. 2 Hezens
UYeEpHble AbIPHI B saApax
raJaKTHK
?a‘f;f;f"ffjsgfggﬁmom oo https://resh.edu.ru/subject/lesso
59 B3pbiBa. PETIKTOBOE 3 nesens n/4937/start/197941/
u3nydyeHue. MerarajiakTuka
60 Heperennsie npobiaembl anpesb https://resh.edu.ru/subject/lesso
aCTPOHOMHU 3 menens n/7927/start/306121/
61 [TpomeskyToUHas aTTeCTalHS. ampestb https://resh.edu.ru/subject/lesso
KonTtposnbHast pabota 4 nenens n/3026/start/



https://resh.edu.ru/subject/lesson/4936/start/151726/
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«DJIEMEHTBI ACTPOHOMUH U

acCTPOPUUKI

Poinb ¢pu3uKku u acTpoHOMHH B

SKOHOMHMYECKOH,

TEXHOJIOTUYECKOH, ampesb https://resh.edu.ru/subject/lesso
62 . . 1 4

COLMAIBPHON U STUUYECKOU Heest n/1526/start/

cdepax AesaTeTbHOCTH

YeJI0BeKa

Poib 1 MecTO (BU3UKHU U 5 https://resh.edu.ru/subject/lesso
63 aCTPOHOMHUHU B COBPEMEHHOMU 1 ! thﬂem n/2992/start/

HAYYHOH KapTUHE MUPA

Postb pusiieckoii Teopum B 5 https://resh.edu.ru/subject/lesso
64  bopumposamn y 1 mar n/5894/start/90071/

MPEJCTaBICHHUN 0 (PU3HYECKOMN 1 menenst

KapTUHE MHpa

MecTto ¢u3nueckoi KapTUHbI

MHpa B 00IIeM psLy . https://resh.edu.ru/subject/lesso
65 COBPEMEHHBIX €CTECTBEHHO- 1 ’ Iﬁ?llzm n/5894/additional/90091/

HAYYHBIX MIPEJICTABICHUI O

IPUPOJIC

MarHuTHoe Hore i https://resh.edu.ru/subject/lesso
66 ' 1 n/4908/start/96375/

ONeKTpOMarHuTHasi UHIYKIUS 2 menens

Onrtuka. OCHOBBI 5 https://resh.edu.ru/subject/lesso
67 CIIeIUATbHON TEOpUU 1 3 Mat n/5907/start/48231/

HeJens

OTHOCHUTEIILHOCTH
68 KBanToBas (puznka. SneMeHThI 1 Mait bubmuoreka [JOK

aACTPOHOMHHU U acTPODUUKU 3 mejens https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOTPAMME



https://resh.edu.ru/subject/lesson/1526/start/
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https://resh.edu.ru/subject/lesson/5894/start/90071/
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 115 VUEHUKA

1.

Msikumes I'.5. ®usuka. 10 knace : y4ueb. st o0meoOpa3oBar. opranu3aiiuii | 6a30BbIi
nyrny6n. yposuu / I'. SI. Msakumes, b. b. byxosues, H. H. Corckuii ; mox pexn. H. A.
[MapdpentseBoil. — 9-e 3., nepepad. u gor. — M. : [Ipocsemenue, 2023. — 432 c. : ni.
— (Kmaccuyeckwii Kypce).

Msikumes [7.51. ®usuka. 11 knace : yue0.1s o01eo0pa3oBar. opranu3anuii ;. 0a30BbIiA U
yriy6n. yposuu / I'. SI. Msxkumes, b. b. byxosues, B.M. Hapyrun; nox pex. H. A.
[TapdenTreroit. — 10-e uzn., mepepad. — M. : IIpocsemenne, 2023. — 432 ¢. : win. —
(Knaccuueckuii kypc).

METOAUYECKUE MATEPHUAJIBI VIS YUYUTEJIA

1.

2.

3.

I'pomieBa O.U.Tematuueckne KOHTPOJIbHBIE U caMOCTosATeNbHbIE padoThl. 10-11
knaccel. — M.: U3a-Bo «Dx3ameny, 2021.

Mapon A.E., Mapon E.A. ®uzuka. 10-11 knacc. JIumaktudeckue mMaTtepuanbl. - M.:
Hpoda, 2021.

PeimkeBuu A.I1. COopuuk 3anau o ¢usuke 10-11 kinacc. M.: [Ipocsemienue, 2019.
CaypoB 0.A. ®wusuka. Iloypounsie paszpaborkm. 10 kmacc : yde6.mocobue mis
o01eo0Opa3oBat. opraHu3zanuii : 6a3oBblif u yrayou. yposuu / FO. A. CaypoB. — 4-e
3. non. —M. : [Ipocsemenue, 2021.

Caypo FO.A. ®usuka. Iloypounsie paspabotku. 11 kmacc : yweO.nmocoOue s
o0mieoOpa3oBar. opranu3anmii : 6a3oBbii u yriyon. yposau / FO. A. CaypoB. — 4-e
u3n. nomn. —M. : IIpocsemienue, 2021.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

1.
2.

»w

© N o o

10.
11.

12.

13.
14.
15.
16.

17.
18.

https://fipi.ru/

Yuurenbckuil noptan. Meroandeckue MaTepuaibl o (pU3MKe U aCTPOHOMUU
https://www.uchportal.ru/load/38

Bce o nayke B MockoBckux mikosnax http://nauka.mosmetod.ru/

HNHTepakTHBHBIC nabopaTopHbBIC paboThI o (dbusuke
http://seninvg07.narod.ru/004_fiz_lab.htm

dusnueckuii knacc. Pu3mKa I CTapIIESKIACCHUKOB M HE TOJBKO. https:/fizclass.ru/
Oo0pasoBarenbHas s3kocucrema B3nanus https://vznaniya.ru/

[Momurexuuueckuit myseit https://polymus.ru/

lNocynapcrBennsiii my3eit kocmonaBTuku uMm. K. O. Ilunonkosckoro. BuprtyanbHbie
nporynku https://gmik.ru/fotovideo3d/virtualnyiy-tur/

Myseit kocMoHaBTHKH. Buptyanbnas skckypeust https://russia360.travel/things-to-
do/msk/Museums_gall/memaorialnyy-muzey-kosmonavtiki/

buodwusuka https://postnauka.org/themes/biofizika

HexomMepueckuii Hay4YHO-TIOMYJSAPHBIA MPOEKT «DJIEMEHTHl OOJBIION HAyKW»
https://elementy.ru/

bubnnoreka KHUT o MONYJIIPHOM 3JIeMEHTapHOU busnke
https://eqworld.ipmnet.ru/ru/library/physics/elementary.htm

dusuka B mkose. Pucynku mo ¢pusuke http://markx.narod.ru/pic/

Apxu xxypHana «Hayka u xu3ab» https://www.nkj.ru/archive/

Bces pusuka http://www.all-fizika.com/article/index.php?id_article=110
Bupryaneupiii  My3el  ¢uznyeckoro 00OpyIOBaHUS MY3€HHO-IIEAArOTHYECKOTO
komiuiekca «Denukcy https://fiz-muz-spb.ucoz.net/

Caepx3anaua. Caii s yuureneit pusuku. http://sverh-zadacha.ucoz.ru/index/0-9
«®U3TEX peruonamy» https://os.mipt.ru/#/
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