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MNOACHUTEJIbBHAS 3AIIMCKA

[Iporpamma mo ¢usuke 06a30BOro ypoBHS Ha YpOBHE CpeaHEero oomiero oOpa3oBaHMs
pazpaboTaHa Ha OCHOBE IMOJIOXKEHMM U TpeOOBaHUN K pe3ylbTaTaM OCBOEHHS OCHOBHOM
obOpasoBarenbHOM Tiporpammbl, mpencraBieHHbx B PI'OC COO, a Takke ¢ y4€TOM
¢benepanbHON paboueil MporpaMMbl BOCHUTAHMUS W KOHLENLWH MPEnoJaBaHusi yuyeOHOro
npeamera «@Pusznka» B o0pa3oBaTeNbHBIX opraHm3anusax Poccuiickoit  deneparum,
pean3youMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copep:xanue mnporpamMMbl 1o (U3MKEe HampaBieHO Ha (OpMHUpPOBAHHME ECTECTBEHHO-
Hay4YHOH KapTWHBI MUpa oOydaronuxcs 10-11 kimaccoB mpu oOydeHUH ux Qu3uKe Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AEATEIbHOCTHOrO oaxoAa. [Iporpamma no ¢usuke COOTBETCTBYET
tpeboBanusiM PI'OC COO K 1mIaHUpPyeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaMeTHbIM
pe3ynpTaTaM OOydeHHs, a TaKXKe YYUTHIBAET HEOOXOJUMOCTh pealu3alli MEKIPEeIMETHBIX
CBsi3e (PU3MKM C €CTECTBEHHO-HAYYHBIMH Yy4eOHbIMH mpeameramu. B Hell ompenenstorcs
OCHOBHbBIE 1IEIM U3y4eHHUs (PU3UKU Ha YpPOBHE CpeIdHero oduiero oOpa3oBaHUs, IUIAHHUpPYEMBbIE
pe3ysbTaThl OCBOCHHSI Kypca (H3MKH: JUYHOCTHBIC, METalpeiMETHbIC, IpeAMETHbIC (Ha
0a30BOM YpOBHE).

[Iporpamma 1o ¢u3HKe BKIIIOYACT:

IUTaHUPYEMBbIE Pe3ybTaThl OCBOEHUS Kypca (PU3HKH Ha 0a30BOM YpOBHE, B TOM YHCIIE
MIpeIMETHBIE Pe3yJIbTaThI M0 roJjaM 00ydeHus;
coziepkanue yueOHoro npeamera «Ou3uka» 1o rogaM 00ydeHus.

dusnka Kak HayKa 0 HanboJee 00ImMX 3aK0OHaX MIPUPOJIBI, BBICTYIAs B KAYECTBE YI€OHOTO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HaHHMM 00 OKpY)KalollleM MHUpE.
HIkonpHBIA Kypc GU3HKKM — CHUCTEMOOOpA3yIOIIMM JJIsl €CTECTBEHHO-HAayYHBIX Y4YeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3HUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUM, U3ydaeMbIX
XUMHEH, Ouosioruel, pusnuecko reorpadueir u acrpoHomueil. McnonapzoBanue M akTHBHOE
npUMeHeHHe (U3MYECKUX 3HAHUN ONIpeneNsieT XapakTep M pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJOTUl B cdepe SHEpPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IIOJIyYE€HHS HOBBIX
MaTepHaJioB C 3a/JaHHBIMU CBOMCTBaMU U Apyrux. M3ydueHue pu3nku BHOCUT OCHOBHOM BKJIaJl B
(dbopMHUpOBaHKE €CTECTBEHHO-HAYYHOU KapTUHBI MHpa oOydaromuxcs, B GOpMUPOBAHUE YMEHHM
MPUMEHSTHh HayYHBIM METO/ ITO3HAHUS TPU BHITIOJIHEHUH UMHU Y4€OHBIX UCCIIEJOBAaHUM.

B ocHOBy Kypca ¢usuku ajsi ypoBHS CpeHEro oOIero o0pa3oBaHus MOJ0XKEH PsiI UACH,
KOTOpBIE MOKHO pacCMaTpHUBATh KaK MPUHIUIIBI €r0 OCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JIOTUYECKH 3aBEPUIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX paslenoB (U3MKH, BKIIOYAET KaK BOIPOCHl KIACCUYECKOW, TaKk U
COBPEMEHHOU (PU3HUKHU.

Hoes cenepanuzayuu. B coOoTBETCTBUM ¢ HEW MaTepual Kypca (U3UKH 00beAUMHEH BOKPYT
¢usznueckux Tteopuil. Bemymmm B Kkypce sBisiercs (OPMUPOBAHHE MPEJCTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE€ peanuzanus npennosiaraeT UCMIojIb30BaHUE T'YMaHUTAPHOTO
oTeHIHana (pU3NYeCcKoi HayKH, OCMBICIICHHE CBSI3M Pa3BUTUS (GU3MKU C pa3BUTHEM OOILECTBA,
a TaKKe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M SKOJOTMYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc gpusuku npeanonaraeT 3HaKOMCTBO C IIHPOKUM
KPyroM TEXHHYECKHUX M TEXHOJOTUYECKUX MPHUIIOKEHUH N3YUYEHHBIX TEOPHUIl U 3aKOHOB.

Hoes sxonocusayuu peanusyercs NOCPEIACTBOM BBEIEHHUS 3JEMEHTOB COJIEep>KaHus,
MOCBSIIEHHBIX KOJOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C PAa3BUTUEM



TEXHUKH U TEXHOJIOTUH, a TaKkke 00CyXAeHUsI TPoOIeM palliOHATILHOTO MPUPOAOIIOIb30BaHUS U
9KOJIOTMUECKOM 0€30MacHOCTH.

CrepXKHEBBIMU dJIEMEHTaMH Kypca (M3MKH Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
SBISIIOTCSL  (pu3nueckue Teopur ((HOopMHpOBaHHME TMPEACTABICHUN O CTPYKTYpE MOCTPOCHUS
¢usznueckoil Teopuu, posid (YHIAMEHTAIBHBIX 3aKOHOB M MPHUHLUIIOB B COBPEMEHHBIX
MIPEACTABICHUSIX O MPUPOJIE, TPAaHUIAX MPUMEHUMOCTH TEOPHH, NIJsl ONHCAHUS €CTECTBEHHO-
HAYYHBIX SBJICHUI U MPOIECCOB).

CucTeMHO-1eSITENbHOCTHBIN MOAX0/1 B Kypce (DU3UKU peann3yercs Mpexae BCEro 3a cuér
OpraHM3alK 3KCIEPUMEHTAIBHON JesTeNbHOCTH oOydaromuxcs. [ 6a30Boro ypoBHS Kypca
(GU3MKM — 3TO MCIMOJIb30BAHUE CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX HKCHEPUMEHTOB U
abopaTOpHBIX palbOT, KOTOpPhIE B MporpamMme mo (u3uke OOBEAMHEHBI B OOIIUN CIHCOK
YUEHHYECKUX MPAaKTHYECKUX paboT. BeineneHue B yKka3aHHOM IepedyHe JabopaTOpHBIX padorT,
MPOBOAMMBIX JJIi KOHTPOJS M OLEHKH, OCYIIECTBISETCS Y4YaCTHHKaMH 0Opa30oBaTeNbHOTO
mpoIriecca UCXO0Is U3 0COOCHHOCTEH MJIaHUPOBAHUS U OCHAIeHUs kKabuHera ¢usuku. [Ipu sTtom
oOecrieunBaeTcs OBJIAJIEHHE OOyJarOIMIMMKCS YMEHUSMH MPOBOJUTH KOCBEHHBIE H3MEPEHMS,
UCCIIEIOBAaHUS 3aBUCUMOCTEH (PU3MYECKHX BEJIMYMH U IOCTAHOBKY OIBITOB IO IPOBEPKE
MIPEUTOKEHHBIX THITOTE3.

Bbonbiioe BHUMaHUE yAesSeTCs pelIeHUIO pacYETHBIX U KaueCTBEHHBIX 3afad. [Ipu sTom
JUI pacy€THBIX 3a7a4 MPUOPUTETOM SIBJISIIOTCS 3a/1a4M C SIBHO 33JaHHOM (hr3MUecKoil MOJIENbIO,
MO3BOJISIIOIINE MPUMEHSATh M3YYEHHBIE 3aKOHBI M 3aKOHOMEpPHOCTH KakK W3 OJIHOTO paszzesa
Kypca, TaK U UHTErpupys 3HaHUS U3 pa3HbIX pa3aesoB. [ KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
SBIISIIOTCSL 3a/laHusl Ha OOBACHEHUE MPOTEKaHWsI (PU3UUYECKUX SBICHUW U MPOILIECCOB B
OKpy)Karolllel >KU3HM, TpeOyrouue BbiOOpa (uU3MuecKoil MOAENU Uil CUTyallud MpPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusmu PI'OC COO k MarepHalbHO-TEXHHYECKOMY
oOecrieyeHn0 y4yeOHOro Impolecca 0a30BbIii ypoBeHb Kypca (U3MKM Ha YPOBHE CPEIHETO
oOmero o0pa3oBaHus JOJKEH M3Y4aTbCAd B YCIOBUAX MPEIMETHOrO KaOuWHeTa (U3UKU WIH B
YCIIOBUSX MHTEIPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAyYHOro LukiIa. B kabunere
(GU3HUKHN TOJKHO OBITH HE00X0UMOE 1ad0opaTopHOE 000PYAOBAHKE IS BHIIOJTHEHUS YKa3aHHbIX
B IporpaMMe Mo (QU3MKEe YYEHHUECKUX MPAKTUYECKUX paboT U JIEMOHCTPAllMOHHOE
obopynoBaHue.

JleMoHcTpalmoHHOEe 00OopynoBaHue (GOpMUPYETCS B COOTBETCTBUU C IMPUHIMIIOM
MUHUMAaJIbHON OCTAaTOYHOCTH M 00ECHEeurBAET MOCTAHOBKY MEPEUYHUCICHHBIX B MpOTpamMMme Mo
¢Gu3MKe KIIOUEBbIX JIEMOHCTpAlUil AJIsl HMCCIEIOBaHMSI M3y4aeMbIX SBICHUH U IPOLECCOB,
SMIUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHHYECKUX IPUMEHECHHIA.

JlaBoparopHoe oOopynoBaHUE ISl YYEHHUUECKHUX MPAKTHYECKHX padboT (Gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M 00OecredyuBaeTcs B pacdy€re OJHOTO KOMIUIEKTa Ha JIBYX
oOyuaroniuxca. Temarnyeckue KOMIUIEKTHI Ja0OPAaTOPHOTO O0OOPYAOBAHMS JIOJKHBI OBIThH
MOCTPOEHbI Ha KOMIUJIEKCHOM MCIIOJIb30BAaHUM aHAJOTOBBIX M LU(POBBIX MPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LU(PPOBBIX Ta00pATOPHIL.

OCHOBHBIMU LIEJISIMU U3Y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBISIOTCS:

dbopMHpOBaHHE HHTEpeca M CTpeMJIEHUS OOy4aloUuXcs K HayyHOMY H3YyUEHUIO
MIPUPO/IbI, Pa3BUTHE UX MHTEIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEJCTABIEHUH O HAyyHOM METOJe IOo3HaHUs U (OPMUPOBAHUE
HCCJIEZIOBATENILCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBJICHUSIM;



(dbopMHUpOBaHKE HAYYHOTO MHUPOBO33PEHUS KAaK pe3ysibTaTa U3y4yeHHUs] OCHOB CTPOECHHS
MaTepuu U QyHIaMEHTAIbHbBIX 3aKOHOB (DM3HKH;

(dbopmMupoBaHHE YMEHHIH OOBSICHITH SBJICHHS C UCIIOJIB30BaHUEM (DU3UUECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB,;

(dbopMupoBaHHE TIPECTABICHUN O POTH (DU3HUKH IS Pa3BUTHS JPYIHX €CTECTBEHHBIX
HayK, TEXHUKH W TEXHOJIOTHH.

JlocTrkeHre 3TuX Lened oOecredrBaeTcs pelleHHueM CIENYIOIIMX 3ajad B Ipolecce
M3y4eHUs Kypca (U3HKU Ha YPOBHE CpeIHETO 00IIero oopa3oBaHus:

MpuoOpeTEeHNne CUCTEMBbI 3HaHWN 00 00mMX (PU3NIECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOpHSIX, BKITIOYAs MEXaHUKY, MOJIEKYJISIPHYIO (PHU3HKY, dJIEKTPOINHAMHKY, KBaHTOBYIO
(GU3HKY U 3JIEMEHTHI acTpPO(U3HKH;

dbopMUpOBaHHE YMEHHUH TPHUMEHATh TEOPETUYECKHUE 3HAHUS I OOBSICHEHHS
bu3nYecKux SBICHWA B TPHPOJAE W JUIS TPHHATHS TPAKTUYCCKUX DEHICHHHA B
IOBCETHEBHOM KU3HU,

OCBOEHHE CMOCOOOB pelIeHUs pPa3IUYHbIX 3aJad C SIBHO 3aJaHHOM (u3nueckoit
MOJENBIO, 3a/ad, MOJPa3yMEBAIOLIUX CAMOCTOSITENIbHOE co3/laHue (u3nueckoi
MO/, aIeKBaTHOM YCIIOBUSM 3aJ1auH;

MOHUMaHUe (PU3UYECKUX OCHOB W TPUHIIMIIOB JCHCTBUS TEXHUYECKHX YCTPOUCTB H
TEXHOJIOTUYECKHX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIaJIECHUE METOJIaMU CaMOCTOSITEJIBHOTO IUIAaHUPOBAHUS U MPOBEACHUSA (U3NUYECKUX
SKCIEPUMEHTOB, AaHAJIW3a U  UHTEpnpeTalu  UHOpMaluu,  onpeneseHus
JIOCTOBEPHOCTH MOJIyYEHHOTO Pe3yJIbTara,

CO3/1aHHE YCJIOBHM Ui Pa3BUTHUS YMEHHUM MPOEKTHO-UCCIIEA0BATEIbCKOM, TBOPUECKOI
NEeSITETbHOCTH.

Ha usyuenue ¢usuku (0a30BBIi YpOBEHB) Ha YPOBHE CPEIHEr0 0OIMIEro 00pa3oBaHUS
otBoautcs 136 vaco: B 10 kimacce — 68 vaco (2 vaca B Heneno), B 11 kimacce — 68 vacos (2
Jaca B HEJICIIO).

[Ipennaraemslii B mporpamme no (usmnke nepedeHb JadopaTOPHbIX U MPAKTUYECKUX paboT
SBIIIETCS PEKOMEH/JIOBAaHHBIM, YYMTENb JENaeT BbIOOP MpPOBEICHMs J1abOpaTOpPHBIX padoT U
OTIBITOB C YYETOM MHIUBUAYAIbHBIX 0COOEHHOCTEH 00yJaromuXcsl.



COJAEP)KAHUE OBYYEHUSA

10 KJIACC

Paznes 1. ®du3uka u MeTOABI HAYYHOT O O3HAHUS
®usnka — Hayka o npupoje. Haydnele MeToasl MO3HaHUA OKpykaromero mupa. Pons
SKCIIEPUMEHTA U TEOPHUH B MpOIIecce MO3HAHUS MPUPOAbI. DKCIIEPUMEHT B (PU3HKE.
MopnenupoBanue Qu3anyeckux siBjaeHui u mnporeccoB. Hayunbele runoressl. dusznueckue
3aKOHBI ¥ TEOpUU. ['paHUIIbI MPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpHHITNIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (HOpMHUpPOBAaHMM COBPEMEHHOW HaydyHOW KapTUHBI MUpa, B
MIPaKTUYECKON IEATEIbHOCTH JIFOIEH.

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuka

Mexanndeckoe aBukeHrne. OTHOCHTENBHOCTh MEXaHHMYECKOTO JBrkeHms. Cucrema
otcuéra. TpaekTopus.

[Tepemernenue, CKOpoCTh (CpedHsiss CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTepUaTLHON TOUYKH, UX MPOCKIIMH HA OCH CHCTeMBbl KoopAauHAT. Clo)KeHHE TEpEeMEIICHUN U
CJIOJKEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpEHHOE MPsSMOJWHEHHOE IBWXeHWE. ['paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U TIEPEMEIICHUSI MaTePUATbHOU TOYKH OT BPEMEHH.

CBoboaHoe masieHne. Y CKopeHne CBOOOTHOTO TaCHUSI.

KpuBonuueitHoe nBwxkeHue. [[BkeHMEe MATEpHAIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSTHHOM M0 MOJYJI0 CKOPOCThIO. YTJOBas CKOPOCTh, JIMHEHHAs CKOpocTh. Ilepuon u
gacToTa oOpamenus. LleHTpocTpeMuTensHoe yCKopeHue.

TexHudeckue yCTpPOWCTBA MW MPAKTHUYECKOE TMPUMEHEHHE. CIUIOMETp, IBUKCHUE
CHapsIIOB, IIETTHBIC U PEMEHHBIC TTEpEIauH.

Jlemoncmpayuu

Mogenb cucTeMbl 0OTCUETa, WILTIOCTPALIUS KHHEMATUYECKUX XapaKTEPUCTUK IBYKCHHUSI.

[IpeobpazoBaHme ABMKEHHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B Pa3peKEHHOM MPOCTPAHCTBE.

Ha6nrogenune aBmxeHus Tena, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY M TOPU30HTAIHHO.

N3mepenue yckopeHnusi cBOOOHOTO MaICHHUS.

HampaBnenue ckopocTv mpy ABWKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3yuenne HepaBHOMEPHOTO JIBIKCHHUS C IETIBIO OMPEIeNICHNsI MTHOBEHHON CKOPOCTH.

WccnenoBanne  COOTHONICHWS ~ MEXIy  MYTSAMH,  NPOWJACHHBIMH  TEJIOM  3a
MOCJIEIOBATENIbHBIE pPaBHBIC MPOMEXKYTKM BpPEMEHH TIPH PAaBHOYCKOPEHHOM JBIDKEHUH C
Ha4aJIbHOUM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue nBUKEHNS IapUKaA B BI3KOW KUJIKOCTH.

N3yuenne aBuxeHus tena, OpOImeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[TpuHnmn otHocuTenbHOCTH ["anmmites. Ilepsiit 3axkoH HeroToHa. MHEpLumanbHbIe CUCTEMBI
OTCUETA.



Macca Ttema. Cwmma. Ilpunmun cynepno3unmu cui. Btopoit 3akon Hprotona st
MarepuanbHOU ToUuKkU. Tpernii 3akoH Hpr0TOHA U151 MaTepHANIbHBIX TOYEK.

3akoH BceMupHOro taroreHus. Cuna tsxectu. [lepast kocMuyeckas CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokos, ckonimkeHus, kadenus). Cuma Tpenus. Cyxoe TpeHHE.
Cuna TpeHHsI CKOJIBKEHHUS U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTuBiIeHUS
IIPH IBKEHUH TeJla B )KUIAKOCTH WIIH rase.

[TocTynarensHoO€ U BpamiateabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TENa.

MoOMEHT cuabl OTHOCUTENBHO OCH BpamieHus. [lnedo cuibl. YcioBus paBHOBeECHs
TBEPIOTO TENA.

TexHuueckue yCTpOMCTBA W IPAKTUYECKOE IPUMEHEHUWE. MOAIIMITHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHEepUUH.

CpaBHeHHE Macc B3aMMOJEHCTBYIOIIUX Tel.

Bropoii 3akon HeroToHA.

N3mepenue cun.

CrnoxeHue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT e opMaliuy.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOIBEME U MTAJICHUU.

CpaBHeHUE CUJI TPEHUS TIOKOsI, KAUEHUS U CKOJIbKEHHUSI.

¥Ycnosus paBHOBecHs TBEPAOTro Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomoi

N3yuenue nBuxeHust Opycka o HaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B INPYKHHE U PE3UHOBOM
obpasrie, oT ux aedopmaIuu.

HccnenoBanue yciaoBuil paBHOBECHUS TBEPAOTO TEJA, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akonsl coxpanenusn ¢ mexaHuke

Wmmynbe MaTepuaabHON TOUKH (Tea), CHCTEMbI MaTepUalibHBIX ToueK. IMITysIbC CHITBI 1
M3MEHEHHE UMITYJIbca Tela. 3aKOH COXpaHEeHHs UMITYJIbca. PeakTuBHOE IBHKEHUE.

Pabora cuibl. MOIIHOCTE CHIIEL.

Kunernyeckasi sHeprusi MarepuaibHOM TOYKU. TeopeMa 00 M3MEHEHMM KHHETHYECKOU
SHEPrHH.

[TorenuuanpHas 3Heprus. [loTeHuuanpHas sHeprust ynpyro 1e(GopMHUpOBaHHOM MPYKUHBI.
[ToTenumanpHas 3Heprus Teiaa BOJIN3U MOBEPXHOCTH 3EMIIH.

[ToTeHumanpHble W HEMOTEHIMAIbHbIE CUJIbl. CBA3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHEM MEXaHUYECKOM SHEPTruu CUCTEMBI Tell. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPruu.

Yrpyrue u Heylpyrue CTOJIKHOBEHHUS.

TexHuueckue ycTpoMCTBA M NMPAKTUYECKOE NMPUMEHEHHE. BOJOMET, KOINEP, MPYKUHHBIN
IIACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCa.

PeakTuBHOE NBMXKEHUE.

[lepexon noTeHIMAIbHONW PHEPI U B KHUHETUUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomoi



N3ydyeHrne aOCOMIOTHO HEYNPYroro yaapa € IOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsA3M pabOThl CUJIbI C M3MEHEHHEM MEXaHMYECKOW SHEpruu Teia Ha
IIPUMEPE PACTIKEHUSI PE3UHOBOIO JKI'yTa.

Paznen 3. MousiekyisipHasi pU3NKAa M TEPMOTHMHAMHKA

Tema 1. Ocnoebl MONEKYNAPHO-KUHEMUYECKOT meopuu

OcCHOBHBIE TIOJIO’KEHUSI MOJIEKYIIIPHO-KUHETHUECKON TEOPHH U UX ONBITHOE 000CHOBAHUE.
bpoynoBckoe nBmwxenue. Huddysus. Xapakrep ABMKEHHUS U B3aUMOJICHCTBUS YaCTHI]
BelmecTBa. MoJIeI CTPOEHHUS Ta30B, JKUAKOCTEH W TBEPABIX Tl M OOBSICHEHHE CBOWCTB
BEI[ECTBA HAa OCHOBE JTHX Mojeineil. Macca u pasmepel Mosekyd. KosmuecTBo BemiecTsa.
[TocrosiHHas ABoraapo.

TermnoBoe paBHOBecue. Temneparypa u e€ uzmepenue. [llkana remneparyp Lenscus.

Mopnens uneanbHoro rasa. OCHOBHOE ypaBHEHHUE MOJIEKYJISPHO-KHMHETUYECKOW TEeOopuu
uaeanbHOTO ra3a. AOcoiiloTHas TeMmrepaTypa Kak Mepa CpeAHed KHHETHYEeCKOW HHEepruu
TEIJIOBOTO JBMKEeHMs dactun rasa. lllkama Ttemneparyp KenbBuHa. ['a30Bble  3aKOHBI.
VYpasuenne MenneneeBa—Knanelipona. 3akon JlamproHa. M3omporieccsl B uACalIbHOM Tasze ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe npencraBieHHe U30MPOLIECCOB: U30TEPMa,
n30X0pa, n3obapa.

TexHnyeckue ycTpoicTBa U MPAaKTUYECKOE MPUMEHEHUE. TEPMOMETD, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBalOIIME JUCKPETHOE CTpOEHHE BellecTBa, Qororpaguu MoOJEKyIn
OPraHN4YeCKUX COECTUHEHUH.

OneIThl 10 AUPPY3UN KUIKOCTEN U ra30B.

Mogenb OpOyHOBCKOTO JIBUXKCHHSI.

Mogens onbiTa lllTepHa.

OnbIThI, TOKa3bIBAIOIINE CYLIECTBOBAHUE MEXMOJIEKYIIIPHOTO B3aUMO/IEHCTBUS.

Mogens, HUTFOCTpHUpYIOLIas IPUPOIy AABICHUS ra3a Ha CTEHKH COCY/Ia.

OnpIThI, WJUTIOCTPUPYIOIINE YPaBHEHNE COCTOSHUS H1€aIbHOIO ra3a, H30MpoLIeCChI.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomoi

Omnpenenenne Mmacchl BO3JyXa B KJIAaCCHOW KOMHATe Ha OCHOBE M3MepeHUd o0BEMa
KOMHATHI, JABJICHUS U TEMIIEPATYPHI BO31yXa B HEM.

HccenenoBanue 3aBUCMMOCTH MEK/y ITapaMeTpaMu COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocrosbl mepmoOUHAMUKU

TepmonnHamuueckass cucrema. BHYTpeHHsAsI >HEprusi TEPMOJMHAMHYECKOHM CUCTEMBI H
crioco6Obl e€ n3meHeHus. KonnuectBo TemioTsl U padota. BHyTpeHHSS SHEprusi 0AHOATOMHOTO
MJI€abHOTO Ta3a. BuIpI Teronepenayu: TENIONPOBOAHOCTh, KOHBEKIMS, U3ITydEHUE. Y esIbHAast
TEIIOEMKOCTD BelecTBa. Koan4yecTBo TEITOTHI MK TeIUIONEpe1aye.

[TonsitTne 006 aamabatHOM mporiecce. llepBbiii 3axkoH TepmoauHamuku. IIpumenenue
MIEPBOTr0 3aKOHA TEPMOJUHAMUKH K H3ompoIlieccaM. [ papuueckast uHTeprnperanus padoThl rasa.

Bropoii 3akon TepmMoanHamuku. HeoOpaTuMocTh po1ieccoB B MPUPO/IE.

TennoBble MamHbL. [IpuHLKIIEL TEeHCTBUS TEMIOBBIX MallivH. [IpeoOpa3zoBaHus sHEpruu B
TeIJIOBbIX MamuHax. Koagdunuent nonesnoro aevictsus TeroBoil mammubl. [Hukn Kapho u
ero K03(QQUIMEHT M0JIE3HOTO AEUCTBUS. DKOJOTHYECKHUE MTPOOIEMbI TEINIOIHEPTETHUKH.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE NPHMEHEHME. JIBUTaTelb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOUIbHUK, KOHIUIMOHED.



Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEpruu Teja MpU COBEPLICHUU pabOTHI: BBUIET NMPOOKU W3
OyTBIJIKM TOJ ACWCTBUEM CXKATOrO BO3/AyXa, HarpeBaHue 3Qupa B JIATYyHHOM TpyOke MyTEM
TpeHust (BUICOICMOHCTPAIHSN).

W3meHenne BHYTpEHHEH SHEPTruu (TeMIiepaTyphbl) Tea MpH Terionepenaye.

OmbIT 10 arabaTHOMY PaCIIUPEHHIO BO3ayXa (OIBIT C BO3IYIIIHBIM OTHHBOM).

Monenu napoBoit TypOUHBI, IBUTaTelsl BHYyTPEHHETO CrOPaHusl, pEaKTHBHOI'O JABUTaTEs.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomoi

N3MepeHne yaenbpHOM TeMI0EMKOCTH.

Tema 3. Acpecamnuvie cocmoanusa eeuecmea. Pazosevie nepexoovl

[TapooOpazoBanne u KoHAeHcamus. Vcmapenue wu  kumeHue. AOCOTIOTHasT |
OTHOCHUTEJIbHAs BIAKHOCTh BO3ayxa. HacelienHslil nap. YaenpHas TemioTa napooOpa3zoBaHUsl.
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JIaBJICHMUS.

TBépnoe teno. Kpucrannmueckue u amopdHbie Tena. AHU30TPOINS CBOMCTB KPUCTAJIOB.
Kunkue kpucramuibl. CoBpeMeHHble Marepuaibl. [lmaBieHne u KpucTaumzanus. Y aeiabHas
TeruioTa miasneHus. Cyonumanus.

VYpaBHeHHE TEIIIOBOTO OaslaHca.

TexHuyeckue yCTpPOWCTBA M MNPAKTHUECKOE MPUMEHEHHE. THTPOMETP M IICUXPOMETD,
KaJIOpUMETpP, TEXHOJOTUU  TMOJIyYEHHS  COBPEMEHHBIX MaTepualioB, B TOM  YHCIE
HaHOMAaTepHaJloB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HAaCBHIIIEHHBIX MTAPOB.

Kunenve npu noHM>KEHHOM J1aBJICHUH.

CriocoOb1 I3MEPEHUS BIAXKHOCTH.

Habmronenue HarpeBaHus U MaBJiIeHUS KPUCTAIUIMUECKOTO BEIIECTBA.

JleMOHCTpaus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomoi

N3mepenne OTHOCUTENBHOM BIIAJKHOCTH BO3TyXa.

Paznen 4. DiiekTpoanHaMuKa

Tema 1. Inekmpocmamuxa

OnekTpu3amus Tell. OJJEKTPUYEeCKud 3apsa. JIBa Buma dIEKTpUYECKHX 3apsijioB.
[IpoBOAHUKH, AUITEKTPUKH U MIOTYPOBOAHUKH. 3aKOH COXPAHEHUS AIICKTPUUECKOTO 3apsia.

B3aumopeiicteue 3apsimoB.  3akoH  Kymona. TodeuHBI  JIEKTpUYECKHH — 3apsil.
Onektpuyeckoe Tmoje. Hampsok€HHOCTh dleKTpudeckoro mosis. [IpuHIUn cymeprno3uiuu
AICKTPUYECKUX MoJieh. JIMHNM HanmpsoKEHHOCTH AJIEKTPUYECKOTO TOJIS.

PaGota cunm osnexkrpoctatmdeckoro mois.  [loreHmman. Pa3HOCT,  MOTEHIIHMATIOB.
[IpoBOAHHKY ¥ AMAIEKTPUKH B JIEKTPOCTATHICCKOM ToJIe. JIMaeKkTprudecKkas MpoOHUIIaeMOCTb.

OnexkrpoémkocTh. KoHmeHcatop. DIeKTpOEMKOCTh IJIOCKOTO KOHJIEHCATOpa. ODHEPTHs
3apsHKEHHOTO KOHJIEHCATOpa.

TexHudeckue YCTpPOMCTBA M TMPAKTUYECKOE MPUMEHEHHUE. AIJIEKTPOCKOTM, 3JICKTPOMETP,
ANIEKTPOCTATUYUECKAs 3alllUTa, 3a3€MJICHHE DSJIEKTPOTPHUOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
amnmapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu

VY CTpoNCTBO U MPUHIKUII JAEHCTBUS dJIEKTPOMETPA.

B3anMmoelicTBre HadIeKTPU30BaHHBIX TEIT.



DJEKTPUYECKOE T10JI€ 3apsHKEHHBIX TEI.

[IpoBOJHUKH B 3JIEKTPOCTATUUYECKOM IIOJIE.

DNEeKTPOCTaTUYECKAs 3aIIUTA.

JIM3IEKTPUKH B DJIEKTPOCTaTUUYECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHcaTopa OT IUIOMAAM  IUIACTHH,
PacCTOSIHUSA MEXAY HUMHU U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOH/IEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 3meKTpoEMKOCTH KOHIAEHCATOPA.

Tema 2. IlTocmoannsiit 3nekmpuueckuit mok. Toxu 6 paznuunvix cpedax

DneKTpUYeCKU TOK. YCJIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKa. McTOUHMKM TOKa.
Cuna toka. [TocTosiHHBIN TOK.

Hanpspxkenue. 3akon Oma 1715 yyacTka Lemnu.

DJeKTpudYecKoe CONIPOTHBIICHHE. VY nensHOE CONPOTUBIIEHUE BELIECTBA.
[TocnenoBarenpHOE, NapaiesIbHOE, CMENIAHHOE COEUHEHNE IIPOBOIHUKOB.

PaGoTa anexrpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOmHOCTh JIEKTPUUECKOTO TOKA.

DNEeKTpOABUKYIIAs CHUJIa U BHYTPEHHEE CONPOTUBIICHUE UCTOYHMKA ToKa. 3akoH Oma ans
MOJIHOM (3aMKHYTOI) 35eKTpruecKoil ienu. KopoTkoe 3aMbikaHue.

DJeKTpOHHAas MPOBOJAUMOCTh TBEPBIX METAIOB. 3aBUCUMOCTh COIIPOTHBIICHUSI METAIIJIOB
oT Temneparypbl. CBEpXIpOBOAUMOCTb.

DnexTpuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX TYYKOB.

[TonynpoBonuuku. CoOcTBeHHass M TNpPUMECHas MPOBOJUMOCTb MOJIYIIPOBOJIHUKOB.
CaoiictBa p—Nn-nepexona. [lomynpoBogHUKOBBIE TPHUOOPHI.

DJEeKTpUYECKUH TOK B PacTBOPax M pacIulaBax 3JIEKTPOJIUTOB. OJIEKTPOJIUTHYECKAs
IUcCcOLUalus. DIEKTPOIN3.

DnexTpuyeckuil TokK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSATENbHBIN pa3psil. MosHus.
[Tna3zma.

TexHuyeckue ycTpoiicTBAa M TNPAKTUYECKOE MPHUMEHEHHUE. amIepMeTp, BOJBTMETP,
peocTaT, MCTOYHHMKHM TOKa, 3JEKTpOHArpeBaTelIbHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
npuOOpHl, TEPMOMETP CONPOTUBIICHHS, BAKYyMHBIH TUOM, TEPMHUCTOPBHI U (HOTOPEIUCTOPHI,
MIOJIYTIPOBOTHUKOBBIH 1HOJI, TaJIbBAaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANpsHKEHUSL.

3aBUCUMOCTb COTNPOTHUBIICHUS UWIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOMIAIU
MOTIEPEYHOI'0 CEUEHHUs U MaTepuaa.

CMmemiaHHO€ COeTMHEHUE MMPOBOIHUKOB.

[Ipsamoe u3MepeHHe >IEKTPOIBHKYIIEH chibl. KOopoTkoe 3aMblKaHWE TaIbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTE JIEKTPOJIUTOB.

HckpoBoli pa3psa M MPOBOAMMOCTB BO3AYXA.

OAHOCTOPOHHSISI MPOBOUMOCTD JHOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yueHnne cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

W3mepenue ANEKTPOABIDKYIIEH CHUJIBI HMCTOYHMKA TOKAa W €ro  BHYTPEHHETrO
COINPOTHBIICHHUS.



Habmronenue snextposusa.

Me:knpeaMeTHbIe CBSI3H

Nzyuenne xypca ¢usmku 06asoBoro ypoHsS B 10 Kkiacce ocymiecTBISieTCS C y4ETOM
COJIePKATENBHBIX MEXIPEIMETHBIX CBS3€ € KypcaMH MAaTeMaTHUKH, OWOJIOTHUH, XHMHH,
reorpadyu U TEXHOJIOTHH.

Mescnpeomemmuvie nousimusi, CBSI3aHHBIE C HW3YYCHHEM METOJOB HAyYHOTO ITO3HAHHMS:
SBJICHUE, HAyYHbIH (akt, THmoTe3a, (u3myeckas BETUYMHA, 3aKOH, TEOpHs, HaOIIoIeHHE,
HKCTIEPUMEHT, MOJCTMPOBAHNE, MOJICIh, N3MEPEHHE.

Mamemamuxa: pelnieHHEe CHUCTEMbl YpaBHEHMU, JMHEHHas (QyHKUus, napadona,
rurep0oIIa, uX TpapuKi U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU: CUHYC, KOCUHYC, TAaHTEHC,
KOTaHTeHC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HX MPOEKIUH Ha OCH
KOOPJMHAT, CII0)KEHHE BEKTOPOB.

buonoeus: mexanndeckoe NBWKEHHE B KUBOW mpupoje, nuddysus, ocMoc, Temioo0MeH
’KUBBIX OpPraHu3MOB (BHJIbI TEIUIOTIEPEa4yH, TEIJIOBOC PABHOBECHE), IEKTPUUCCKUE SBJICHUS B
YKUBOUW IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEH W Ta30B, 3JICKTPHUCCKHUE
CBOMCTBA METAJJIOB, DJIEKTPOJIMTHYECKAS TUCCOIMAIINS, TATbBAHUKA.

T'eoepaghus’ BIaXHOCTH BO3IIyXa, BETPHI, OapoMeTp, TEPMOMETP.

Texnonoeus: peoOpa3oBaHUE ABMKEHHIA C MCIIOJIb30BAHNEM MEXaHU3MOB, YIET TPCHHUS B
TEXHHKE, TOJIIUITHAKN, WCIOJIb30BAaHNE 3aKOHA COXPAHEHUS HMMIYyIbca B TEXHUKe (pakera,
BOJIOMET W Jpyrue), [BUrateilb BHYTPCHHErO CropaHus, MapoBas TypOHHA, OBITOBOW
XOJIOAWIILHHK, KOHAUIIMOHED, TEXHOJIOTHH TOJTyYCHHSI COBPEMEHHBIX MaTEPUAIOB, B TOM YHCIIE
HAaHOMATEepPHAJIOB, W  HAHOTEXHOJOTHH,  OJEKTPOCTATHUYECKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM TNPHUHTEP, AJIEKTPOHArpeBaTeiIbHBIE MPHOOPHI,
AIIEKTPOOCBETUTENFHBIC TIPUOOPHI, TaThbBaHHKA.

11 KJIACC

Paznen 4. DiiekTpoanHaMuKa

Tema 3. Maznummnoe none. IneKmpomMacHUMHASL UHOYKYUUSA

[TocrosuHble MarHuTHl. B3auMoAeNCTBUME MNOCTOSIHHBIX MAarHUTOB. MarHuTHoe ToJIe.
Bekrop marautHONM HHAYKIKK. [IpuHIMI Cynepno3nnny MarHUTHBIX NoJIel. JIMHUM MarHuTHOM
nHaykuud. KapTuHa nuHui MarHuTHON MHIYKLUU MOJISl TOCTOSTHHBIX MarHUTOB.

MarautHoe 1ojie IpOBOJAHMKA ¢ TOKOM. KapTuHa JNMHUNH MHIYKIMM MarHUTHOTO MOJIS
JUIMHHOTO TPSMOT0 MPOBOJAHHMKA M 3aMKHYTOI'O KOJIBIEBOIO MPOBOJHHKA, KATYIIKH C TOKOM.
OmnbiT DpcTena. BzanmopelicTBre MPOBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb U HaIIpaBJICHUE.

Cuna Jlopenmna, e€ MoOIynhb W HampaBieHue. J[BUKeHWE 3apsHKEHHOM 4YacTHUIBI B
OJIHOPOJIHOM MarHuTHOM moJje. Pabota cumsl Jlopenna.

SIBneHuEe DIIEKTPOMAarHUTHOM HMHAYKIHMH. [IOTOK BEKTOpa MarHMTHOM HWHIYKIUH.
DNEeKTPOABMKYIIAS CUJIa MHAYKIUHU. 3aKOH 3JIEKTpPOMarHuTHON uHykiuu dapajes.

BuxpeBoe snekrpuueckoe moiie. DJIEKTPOABHKYIIAs CUla HWHAYKIMH B TPOBOJHUKE,
JBUKYIIEMCS ITOCTYNATeIbHO B OJJTHOPOIHOM MAarHUTHOM TIOJIE.

IIpaBuito Jlenna.

NHaykTUBHOCTD. SIBNEHNE CAMOMHAYKIIMHU. DIEKTPOABIKYIIAS CUJIa CAMOWHTYKITHH.



DHeprust MarHUTHOTO TOJISl KaTYLIKU C TOKOM.

DneKTpOMarHuTHOE TOJIe.

TexHuyeckue ycTpoilcTBa W MPaKTUYECKOE MPUMEHEHHE. IOCTOSHHbIE MAarHUTHI,
AIIEKTPOMArHUTHI, AIEKTPOABUTaTEb, YCKOPUTETH 3JIEMEHTAPHBIX YaCTUL, HHIAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmnsIT DpcTena.

OTKJIOHEHHE 3JIEKTPOHHOTO IMy4YKa MATHUTHBIM IOJIEM.

JIuHUY UHTYKIIUYM MarHUTHOTO TOJISL.

B3anmopeiicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JlenicTBre cuibl JIopeH1a Ha HOHBI AJIEKTPOJINATA.

SIBieHue MeKTPOMArHUTHOW MHIYKIINH.

[TpaBuno Jlenna.

3aBUCUMOCTD DJIEKTPOJABUKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHHUS MarHUTHOIO
MOTOKaA.

SIBneHne CaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomoi

W3ydyeHre MarHUTHOTO TOJISt KATYIIKU C TOKOM.

HccnenoBanue neicTBUS NOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

WccnenoBanue siBJICHUS 31EKTPOMArHUTHOM MHIYKIIMH.

Paznen 5. KosieGanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomacHumHuule Koieoanus

Konebarenbnast cuctema. CBoOOmHBIE MexaHWMYeckue KoJjebaHus. [‘apMoHHMuYeckue
koiebanusa. Ilepuon, uacrora, ammiautyaa U (aza koneGaHuil. IlpyKUHHBIM MasTHUK.
MaremaTuyeckuii MasTHUK. YpaBHEHHE TapMOHMYecKHX Koisiebanuil. I[IpeBpareHue sHepruu
IIPU TapPMOHUYECKHUX KOJIeOaHUSX.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHbIE KOJIEOAHHS B HJICATBHOM
KoJeOaTeJIbHOM KOHType. AHAIOTUS MEXJIYy MEXaHHYeCKMMH U 3JIeKTPOMarHUTHBIMU
kosneOanusmu. @opmyna ToMcoHa. 3aKOH COXpaHEHHs] SHEPTUHM B UAEaIbHOM KOJIEOaTeIbHOM
KOHTYpE.

[IpencraBnenne o 3aryxaronmx KojeOaHusIX. BbIHYyXIEeHHbIE MEXaHUYECKHE KOJIeOaHuUs.
Pe3onanc. BeIHyXI€HHbBIE 2JIEKTPOMArHUTHBIE KOJIEOAHMUSI.

[lepemennsblil Tok. CuHycounanbHbIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIIMTYIHOE M IEHCTBYIOIIEE 3HAUCHUE CUITBI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepemada U MOTPEeOIECHUE SICKTPUUECKON SHEPrUH.
DKOJIOTUYECKHE PpHUCKA TpU MPOU3BOJCTBE AeKTpodHepruu. KynbTypa wucnonb3oBaHUsS
AJIEKTPOIHEPTUH B TOBCEAHEBHOMN KU3HU.

TexHuueckue yCTpOMCTBA M TNPAKTUYECKOE MPUMEHEHHE. DIEKTPUYECKHN 3BOHOK,
reHepaTop MepPeMEHHOro TOKa, JINHUY 3JIeKTpoIepeiady.

Jlemoncmpayuu

HccnenoBanue nmapaMeTpoB KoJieOaTeIbHON CHCTEMBI (MTPYKHHHBIA WK MaTeMaTHICeCKUil
MAasITHUK).

Hab6mronenue 3aryxarmommx KoaeOaHui.

HccnenoBanue CBONCTB BEIHYKICHHBIX KOJICOAHHH.

HaGnronenue pezonanca.



CB0OOIHBIE IEKTPOMArHUTHBIE KOeOaHusl.

OcuwiorpaMMbl  (3aBUCUMOCTH  CHJIBI  TOKA M HAMpPSHKCHHS OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJIEOaHU.

Pe3onanc mpu mociie[oBaTeIbHOM COEIMHEHUHU PE3UCTOpPA, KATYIIKH WHIYKTUBHOCTU U
KOHJIEHCaTopa.

Monenb IMHUY 3JIEKTpoTIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomoi

HccnenoBanue 3aBUCHMOCTH MEPHOJIA MAJIBIX KOJIEOAHUM Ipy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl Ipys3a.

HccnenoBanne mnepeMeHHOro TOKa B IeNM W3 IOCIEIOBAaTebHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 371eKmpoMazZHUMHbLE GOIHbL

MexaHnuyeckue BOJIHBI, ycioBUs pacnpoctpanenus. [leprona. CkopocTh pacpocTpaHeHus
u janvHa BoJsiHbl. [lomepeunsle M mponosbHble BOJHBL. MHTepdepeHuus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNeKTPOMarHUTHBIE BOJHBI. Y CIOBHSI U3IYy4EHMs SJIEKTPOMArHUTHBIX BOJIH. B3aumuas
opueHTanusi BekTopoB E, B, V B amekTtpomarnutHo# BomHEe. CBONCTBAa 3JEKTPOMArHUTHBIX
BOJIH. OTpaX€HHUE, IMpeloMIIeHHe, Noaspusanus, audpaxaus, uHrepdpepenuus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

Hlkana >neKTpOMAarHUTHBIX BOJIH. [IprMeHeHHe AJIeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[TpuHIMIBI paguocBsI3u U TeneBuAeHUs. Paguonokanus.

DEeKTPOMarHUTHOE 3arps3HEHNE OKPYKaIoLEl CpeIbl.

TexHuyeckue ycTpoilcTBa M MPaKTUYECKOE NMPUMEHEHHUE. MY3bIKAJIbHBIE WHCTPYMEHTHI,
yIIbTPa3ByKOBasi JUArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, paJuoNpHEMHHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue U paclpoCTPaHEHUE TIOMEPEUHBIX U MTPOJI0JIbHBIX BOJIH.

KoneOmromeecs Ten0 kak UCTOUYHUK 3BYKa.

Habmoienue oTpakeHus U NpeoMIICHHUS] MEXaHUYECKHUX BOJIH.

Habmonenue nnrepdepeHny u Au@pakiiuyd MEXaHUYECKUX BOJIH.

3BYKOBOH PE30HAHC.

Habmonenue cBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIMTYAOW M YacTOTOM
KoJeOaHu.

HccnenoBanme CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HHUE, IPEIOMIICHHUE,
noJisipu3anus, AMPpakuus, HTepepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsamonrHeliHOE pacipoCTpaHEHHE CBETA B OJTHOPOIHOM Cpelie.
JIyd cBera. ToueyHbIN UCTOYHUK CBETA.

Otpaxenue cBera. 3akoHbl OTpakeHUsI cBeTa. [locTpoeHue H300paKeHH B IIOCKOM
3epKale.

[Ipenomnenue cBera. 3aKkoHbl MpPENOMIIEHUS CBeTa. AOCOJIOTHBIA  IOKa3aTellb
npesnomiieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yroa IOJHOTO BHYTPEHHETO
OTpaKEeHHUS.

Hucnepcus ceera. CnoxxHbIN cocTaB O6emoro cBera. L[Ber.



ColOuparoniue u paccemBaromye JuH3BL. ToHKas mauH3a. DOKyCHOE paccTosHUE |
OTNTHYECKas Cujia TOHKOW JH3BI. [locTpoeHne n300pakeHrit B COOMPAOIINX M PACCEUBAIOIINX
nuH3ax. Popmysa TOHKOM JIMH3bI. Y BEJIMUECHHE, 1aBAEMOE JTUH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

Bonnosas ontuka. Wutepdepenuuss cBera. KorepeHTHble HMCTOYHHMKHU. Y CIIOBUS
HaONIOACHUS MAaKCUMYMOB 1 MUHUMYMOB B MHTEPHEPEHIITMOHHOM KapTUHE OT ABYX CHH(pA3HBIX
KOTE€PEHTHBIX NICTOUYHUKOB.

Hubpakuus cBera. Judpakmmonnas pemérka. YcioBue HAOMIOACHUS TJIAaBHBIX
MaKCUMYMOB TIPH MaJIEHUA MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKITMOHHYIO PEIIETKY.

[Tonspuzanus cera.

TexHudeckue yCTpOWCTBa M MPAKTHYECKOE MPUMEHEHWE. OYKH, Jyma, (QoTtoammapar,
MPOCKIIMOHHBIN ammapaT, MHKPOCKOT, TEJIECKON, BOJIOKOHHAs OMNTHKA, AU(PPAKIIMOHHAS
pemETKa, TOISIPONSI.

Jlemoncmpayuu

[IpssMmonuHEHOE pacmpocTpaHeHHe, OTPaKEHHE M TMperomiieHne cBeTa. OnThueckue
prOOpHI.

[TommHOE BHYTpEHHEE OoTpakeHue. Moaenb CBETOBO/IA.

WccnenoBanue CBONCTB N300paKeHHI B JIMH3AX.

Moaenu MUKpPOCKOTIA, TEIECKOTA.

HaGnronenune naTepdepeHnum crera.

HaGnronenue audpaxiuu cera.

HaGnronenue aucnepcun ceta.

[Tony4yeHue criekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonyuenue crekTpa ¢ MOMOIIbIO TU(DPAKITUOHHON PELIETKH.

Hab6mronenue nomsipusaium cBera.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne mokazarens mpeIoMIICHHUS CTEKJIA.

HccnenoBanue CBONCTB N300paKeHHI B JIMH3AX.

HaGnronenue aucnepcun certa.

Pa3nen 6. OcHOBBI ClIeNMAJILHON TEOPHH OTHOCUTEIbHOCTH
['panuubl MPUMEHUMOCTH KJIACCHUYECKOW MeXaHHWKH. [locTynmarel crnenuanbHOM TEOpUH
OTHOCUTEIBHOCTA: HWHBAapUAaHTHOCTh MOJYJS CKOPOCTM CBE€Ta B BaKyyMe, MPHUHIUI
OTHOCHTEIBLHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH. 3aMe/IJIEHUE BPEMEHH U COKpAIlEHUE JTHHEI.
DHEprusi U UMIYJIbC PEISITUBUCTCKONU YaCTHIIHL.
CBs13b MaCCBhI C PHEPTUEH U UMITYJICOM PESITABUCTCKOM YaCTHUIIBI. DHEPTHUS TTOKOSL.

Paznen 7. KBantoBasi puzuka
Tema 1. dnemenmul K6anmoeoit onmuKu
®otonsl. ®opmyna [lnanka cBs3M SHEPrUM (POTOHA C €r0 YACTOTOU. DHEPrUusi U UMITYIIbC
dboToHa.
OtkpbiTue u uccienoBanue ¢orodpdexkra. Ombitet A. I'. CroneroBa. 3aKOHBI
doTorddexra. YpaBHenue DiinmreiHa 1 potodddexra. «Kpacnas rpanuna» potosddekra.
Hasnenue ceera. Onbite [1. H. JIeOenena.
XHWMHUYECKOE IECTBUE CBETA.



TexHuyeckue yCTpONCTBA M NpPAaKTHUECKOE MpPUMEHEHHE. (POTO31eMeHT, (OTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO,.

Jlemoncmpayuu
®oT03(PeKT Ha YCTaHOBKE C IUHKOBOM MJIACTHHOM.
HccnenoBanue 3ak0HOB BHEHIHETO (GOTOdPPeEKTa.
Cseroanon.
Conneuynas 6arapest.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OnwiTel Pesepdopaa mo paccessHuto o -dactui. [lmanerapnas
Mozens aroma. [loctynarel bopa. M3nyuenue u norsjomieHre GOTOHOB MpHU MEPEXO0JIe aToMa C
OJIHOTO YpPOBHSI SHepruum Ha Jjapyroi. Buapl cnektpoB. CnekTp ypoBHEH BSHepruud aroma
BOJIOPOJA.
BomHoBeIe cBoiicTBa yactul. BosHel e bpoiutst. KopryckyssipHO-BOTHOBOM TyanusM.
CrioHTaHHOE U BBIHYXJICHHOE U3Ty4CHHUE.
TexHuueckue yCTpONUCTBA W NPAKTUYECKOE NPUMEHEHHWE. CIEKTPaJIbHBIM aHAIN3
(CIIeKTPOCKOTI), Jia3ep, KBAHTOBBINA KOMITBIOTED.
Jlemoncmpayuu
Mopens ombiTa Pezepdopna.
Omnpenenenue ATUHBI BOJHBI Jla3epa.
Habmoienue nuHedyaTsix ClIEKTPOB U3JIyYEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamophuie pabomoi
Habmronenue nuHeRvyaToro cnexTpa.
Tema 3. Amommnoe aopo
DKCIIEpUMEHTHI, JOKa3bIBAIOIIME  CIIO)KHOCTb  CTPOEHHUS  siipa. OTtkpbiTHE
paanoaktuBHOCTH. OnBITE Pezepdopaa o onpenenennto cocraBa paglioakTUBHOIO U3ITyYEHUS.
CgoiicTBa anbda-, 6era-, raMMa-u3IydeHus. BausiHue paanoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.
OTtkpbiTue TpoTOHa W HeiTpoHa. Hyknonnas monens sapa I'eiizenOepra—lBaHeHko.
3apsn siapa. MaccoBoe unciio siapa. M30Tomsl.
Anbba-pacnian. DIEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacman. ['amma-usnydenune. 3aKoH
paZvoaKTUBHOIO pacraja.
DHeprus cBA3M HyKIOHOB B siipe. SnepHble cuibl. Jledekt maccsl sapa.
Snepusie peakuuu. JleneHue u CUHTE3 A1Ep.
SAnepusiit  peaktop. TepmosinepHblii cuHTe3. IlpoGiieMbl M TNEPCHEKTUBBI  SAEPHOU
SHEPreTUKU. JKOJIOTUYECKUE acTIeKThl SIEPHON SHEPTreTUKHU.
DOnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeTtop1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YACTHII.
OyHaaMmeHTaabHbIe B3auMoeiicTBus. EQMHCTBO (pu3nueckoil KapTUHBI MUpa.

TexHHUECKHE YCTPOWMCTBA M NMPAKTHYECKOE NMPUMEHEHHE. JTO3UMETp, Kamepa BuibcoHa,
SJIEPHBII peakTop, aToMHas 6oMOa.

Jlemoncmpayuu

CY€TYNK MOHU3UPYIOIIUX YACTHII.

Vuenuueckuii sxcnepumenm, 1abopamophuie pabomoi
Hccnenosanue TpekoB 4acTuil (1o TOTOBBIM (poTorpadusim).

Pazgen 8. DjieMeHTHI ACTPOHOMHHU M ACTPOPUIUKH



Oranel pa3BUTUS acTpoHOMuHW. [IpukinagHoe M MHUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMH.

Bun 38é3aH0r0 Heba. Co3Be3ausl, spkue 3BE3/bl, IJIAHETHI, UX BUANMOE JABHKEHHUE.

Conneynas cucrema.

Connne. ConHeunast akTUBHOCTh. Mctounumk sneprum ConHia u 3BE34. 3BE3IBI, HX
OCHOBHBIE XapaKTepUCTUKU. JluarpamMMa «CHEKTpaJbHBIM KJIAacC — CBETUMOCTb». 3BE3[BI
IJIaBHOM TOCJIEIOBATENIbHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTb» ISl 3BE3] TJIaBHOM
nocienoBareabHocTU. BHyTpeHHee crpoeHue 3BE3. CoOBpeMEHHbIE MPEACTaBICHHUS O
MPOUCXOKACHUH U 3BooLKU CoslHIA U 3BE3/1. DTarbl KU3HU 3BE3I.

Mneunsiii [1yts — Hama ["amaktuka. [Tonoxxenue u aeuxenue Comuna B ["amaktuke. Turb
rajnakTuk. PaguoranakTuku u kBazapsl. YEpHbIE IBIPHI B sipax TajJakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6na. Paz0Oeranune ramaktuk. Teopus
Bosemioro B3peiBa. PenrkroBoe uzinydeHue.

Maciurabnast ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnrie mpo6iieMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmoienuss HeBOOPYKEHHBIM IJ1a30M € MCHOJIb30BAaHUEM KOMITBIOTEPHBIX MPHUIIOKEHUN
JUI OTIpeieNICHUs! MOJI0OKEHUSI HeOECHbIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3AMS
CeBepHOTo noymapus 1 sipkue 3BE3/IbL.

Habmonenus B Teneckon Jlynsl, maner, Mneunoro Ilyru.

O0o01maromniee NoBTOpeHne

Pony ¢uswku w acTpoHOMHM B YKOHOMHYECKOW, TEXHOJOTHYECKOW, COLMAIBHON |
THUYECKOM cdepax IesATeNbHOCTH 4YeJIOBEKa, pOoJib UM MECTO (U3UKM U acCTPOHOMHUH B
COBPEMEHHOM Hay4yHOM KapTUHE MHUpa, poyib (QU3NYECKOW Teopuu B (HOPMHPOBAHUU
MpeCTaBICHUH 0 (prU3nYecKoil KapTUHE MUpPa, MECTO (PU3NYECKON KapTHHBI MUPA B 00ILIEM PsIay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUN O IPUPOJIE.

Me:xnpeaMeTHble CBSI3H

N3yuenne kypca ¢usuku OazoBoro ypoBHs B 11 kiacce ocyiecTBiseTcsl ¢ y4€TOM
COJIEp’KaTEeNbHBIX MEXIPEIMETHBIX CBsI3ed C KypcaMd MaTeMaTHKH, OWOJOTHH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Mesicnpeomemnvle nonwsimus, CBS3aHHbIE C HU3YYEHHEM METOJIOB HAyYHOTO MO3HAHMUS:
SBJICHUE, Hay4dHbIH (pakT, rumoresa, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
AKCIEPUMEHT, MOJIETMPOBAHUE, MOJIEh, U3MEPEHUE.

Mamemamuka: pelleHue CUCTEMbl ypaBHEHHI, TPUTOHOMETpHUYECKHEe (DYHKIMU: CHUHYC,
KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbHI M HX
MPOEKIIMM Ha OCH KOOPIHMHAT, CJIOKEHHWE BEKTOPOB, MPOU3BOAHBIE 3JEMEHTAPHBIX (YHKIUH,
MPU3HAKU M0J100MSI TPEYTOJILHUKOB, OIIPEIeICHHE TUIOIAaIU TUIOCKUX Guryp u o0bpéma Ted.

buonocus: snexkrpuueckue SBICHUS B KUBOW NpUpOJE, KojeOaTelbHbIE IBUKEHHUS B
KHUBOM NpUpoJe, ONTHYECKHE SIBJICHUS B KUBOW MpUpOJe, ACUCTBHE paJuallud Ha >KUBBIE
OpTraHHU3MBl.

Xumua: CTpoeHHE aTOMOB U MOJIEKYN, KpUCTAJNIMYEcKas CTPYKTypa TBEPIBIX TeT,
MEXaHHU3Mbl 00pa30BaHUs KPUCTATUINYECKOMN PEIIETKY, CIIEKTPAIbHBINA aHaIH3.

l'eocpagpusa: marHUTHBIE TONIOCA 3€MJIH, 3aJIe)KM MarHUTHBIX PyA, (OTOCHEMKA 3€MHOM
MOBEPXHOCTH, IPECKa3aHNe 3eMJIIETPSACEHUH.



Texnonozcusn: TMHAXA DJIEKTPOIIEpead, TEHEPaToOp MEPEMEHHOIO TOKA, JIEKTPOIBUTATENb,
WHIYKIIMOHHAs T[e4yb, pajap, paJuONpuUEMHHUK, TeNeBU30p, aHTeHHa, TenedoH, CBU-meus,
MIPOEKIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJTHEYHas OaTapes.



IIJIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenne yuebOHOro mpeamera «®dus3nka» Ha ypOBHE CpeAHEro oOiiero obpa3zoBaHUS
(0a30BBIli  YPOBEHB) JOJKHO  OOCCIIEUHTHh  JOCTIDKECHHE  CIACAYIOIUX  JIMYHOCTHBIX,
MCTAIMMPEAMCETHBIX U IMMTPECAMETHBIX O6pa30BaTeJ'H)HBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pe3ybTaThl OCBOEHHUS yueOHOro mpeamera «dusmka» MOKHBI OTpaKkaTh
TOTOBHOCTb U CIIOCOOHOCTH OOYyYaroIIMXCsl PYKOBOJCTBOBAThCS COPMUPOBAHHON BHYTpPEHHEN
MO3UIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHUEHTAIlUi, TIO3WTHUBHBIX BHYTPEHHUX
yOeXJeHU, COOTBETCTBYIOIIMX TPAJUIMOHHBIM LIEHHOCTSIM POCCHMCKOro  OOIIECTBa,
paciivpeHe >KU3HEHHOTO OIbITa U ONbITA JESITEIbHOCTU B IPOLIECCE PeaTr3allid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOMN IE€ATEIHHOCTH, B TOM YHCJE B YACTH!

1) rpaskIaHCKOro BOCIIMTAHMS :

cOPMHUPOBAHHOCTh TIPAXAAHCKOW TO3UIMHM  oOOydaroumierocs Kak akTUBHOTO H
OTBETCTBEHHOT'0 YJ€HAa POCCUHCKOTO OOIIECTBA;

MPUHATHAE TPATUIMOHHBIX OOIIEYEIIOBEUECKIMX TYMAaHUCTHUECKHX M JIEMOKPATHYECKUX
EHHOCTEH,

TOTOBHOCTbh BECTH COBMECTHYIO AESTEIBbHOCTh B HMHTEpEcax Ipa)<IaHCKOro o0IecTBa,
y4acTBOBATh B CAaMOYIPaBJICHUH B 00pa30BaTeIbHON OpraHu3alliy;

YMEHHE B3aUMOJCICTBOBATh C COLMAIBHBIMU HHCTHUTYTAMH B COOTBETCTBMM C HX
GYHKIMSIMA ¥ HA3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOH U BOJOHTEPCKON JESTENbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHUS .

c(hOpPMHUPOBAHHOCTH POCCUICKOM TPaKTaHCKOHN HIEHTUYHOCTH, TATPUOTU3MA,

LIEHHOCTHOE OTHOIIIEHHWE K TOCYAAPCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCUHCKHX
YU€HBIX B 00J1aCTH (PU3UKU U TEXHUKHU,;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIHTAHMSI

c(OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO ITOBECHMS,;

CIIOCOOHOCTH OLIEHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSChH
Ha MOpaJbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B AEATEILHOCTH YUEHOTO;

OCO3HAHHKE JINYHOTO BKJIaJ]a B IOCTPOEHUE YCTOMUUBOTO OyaYyIIETO;

4) 3¢TeTHYeCKOTr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIOYasi 3CTETUKY Hay4HOTO TBOPYECTBA, MPUCYLIETO
¢bu3nueckoil Hayke;

5) Tpy/10BOr0 BOCTIMTAHUS

UHTEpEeC K pa3iuuHbM cdepam NpodecCHOHATbHON JEesITeNTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (HU3MKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymiein
npodeccuu 1 peann3oBbIBATE COOCTBEHHBIE KU3HEHHbBIE TUIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHMIO W caMO00pa3oBaHUIO B 00iacTu GU3MKKA HA
MPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rHYeCKOro BOCTIUTAHUSI:

c(OpPMHUPOBAHHOCTh 3KOJIOTUYECKOW KYJIbTYpPbl, OCO3HAaHUE TJI00AIbHOIO XapakTepa
HKOJIOTMYECKUX MPpoOeM;



IJTAHUPOBAHUE U OCYIIECTBICHUE JEUCTBUI B OKPYKAIOIIECH cpele Ha OCHOBE 3HAHUS
LeJIe YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA,;

paclIupeHHe OIbITa JEATEJbHOCTH HKOJIOTUYECKOW HANpaBJICHHOCTH Ha OCHOBE
UMEIOLIUXCS 3HAaHUH 10 (PU3BHKE;

7) HEeHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OpPMHUPOBAHHOCTh ~MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs HU3NUECKON HAYKH;

OCO3HAHHE IIECHHOCTH HAay4HOU JeSTeNIbHOCTH, TOTOBHOCTH B MpOIECCe U3YydeHUsT PUBUKH
OCYILIECTBISATh MPOEKTHYIO U UCCIIEI0BATENbCKYIO ACSITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATbBI

ITo3naBaTenbHBIEe yHHBepcaibHbIe YUeOHbIe el CTBUS
Ba3oBble oruyeckue aeiicTBusA:

CaMOCTOSITENIbHO (DOpPMYNTUpPOBaTh W aKTyaIU3UpPOBAaTh NpPoOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTpeAesATh LeNN AesITeIbHOCTH, 3a7aBaTh MapaMeTPhbl U KPUTEPUHU UX JOCTUKEHHUS,

BBISIBJISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHNS B PACCMAaTPUBAEMBIX (PU3NYECKUX SBICHUSX;

pa3pabaThIBaTh IUIaH PELICHHs MPOOJIEMBI C YUETOM aHAIN3a UMEIOIIMXCS MaTepHaIbHbIX
U HEMaTepualbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LEJM,
OILICHUBATh PUCKU MOCIEICTBUN AEIATEIbHOCTH;

KOOPJMHUPOBAaTh M BBINOJHATE pPabOTy B YCJIOBHSX peajJbHOr0, BHUPTYaJIbHOIO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Bba3oBble nccienoBarebckne 1eiCTBUS:

BJIAJECTh HAyYHOM TEPMHHOJOTHEH, KIIOYEBBIMU MOHATHSIMH U METOJaMH (PU3HYECKOU
HayKH,

BJIa/IETh HaBbIKAMU y4eOHO-HMCCIIEA0BATEIbCKOM U MPOEKTHOM AeATeNbHOCTH B 001acTu
(GU3KKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIBHOMY IMOUCKY METOJOB PEUICHHS 3a1au
(U3HYECKOTO COAEpKaHUs, TPUMEHEHHUIO PA3INYHBIX METO/I0B TO3HAHMS,

BJIAJETh BHUAAMHU JEATEIBHOCTH MO IOJYYEHHIO HOBOT'O 3HAHUS, €r0 HHTEpPIPETALHH,
peoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3jMYHBIX Y4eOHBIX CHUTyalUsX, B TOM 4YHUCIE MpPHU
CO3JIaHUU YYEOHBIX TPOEKTOB B 00J1aCTH (PU3UKHY;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3a/ady, BbIJABUTaTh
TUNOTe3y €€ pelIeHHs, HaXOOUThb AapryMEHThl JUIsl JI0Ka3aTelbCTBAa CBOMX YTBEP)KICHHI,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PEIICHNUS;

aHaJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEIIeHUs 3aJaud pe3yJbTaThl, KPUTHYECKH
OILICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTHh U (POpMYTUPOBATH COOCTBEHHBIE 3a/ladyd B 00pa30BaTENbHOW NEATEIHLHOCTH, B
TOM YHCJIe IPU U3YUEHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh MEPEHOCUTD 3HaHUA MO (PU3UKE B IPAKTHUUECKYIO 001aCTh KU3HEAESTEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HbIX IPEIMETHBIX 00acTel;

BBIJIBUTaTh HOBBIE UJIEH, IIPEIaraTh OPUTMHAIbHBIE TOAXO/IbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, TOMYCKAIOIINE AIbTEPHATHBHBIC PEIICHHUS.



Pabora ¢ unopmanmuei:

BJIJIETh HaBBIKAMH MOJy4eHHs] MHMOpMalK (PU3NYECKOTO COJIEP’KaHUS U3 MCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYLIECTBIISTH IMOWMCK, aHAJIW3, CUCTEMAaTHU3alUI0 U
MHTEPIPETAINI0 HHPOPMAIIMK Pa3INYHBIX BUAOB U (JOPM IMpeACTaBICHUS;

OILICHUBATh JJOCTOBEPHOCTh MHPOpPMAIIHH;

UCIIOJIb30BaTh CpeACTBa MH(POPMALMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJIOTUH B
pEelIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHM3allMOHHBIX 3aJad C COOJIIOJEHHUEM
TpeOOBaHUN SPrOHOMMKH, TEXHUKH 0€30IIaCHOCTH, TUTUEHBI, pecypcocOepekeHus, MPaBOBbIX U
ATHUYECKUX HOPM, HOPM HH(OPMAIIMOHHON O€301MacHOCTH;

co3/aBaTh TEKCThl (U3NYECKOTO COAEpPKAHWA B pPa3IMUHBIX QopMaTax ¢ Yy4ETOM
Ha3HaueHus: UWHQopMalmMM M UEJNEeBOM ayIWTOpUH, BBIOUpas ONTUMAIbHYIO (QopMy
MIPE/ICTaBICHUS U BU3YyaIU3all1H.

KoMMyHHnKaTHBHBIE yHUBEPCAIbHbIE YUeOHbIe 1eiiCTBUS:

OCYIIIECTBJISATH OOIIEHNE HAa ypOKax (PU3UKU U BO BHEYPOUHOU NEATEIHHOCTH,

pacro3HaBaTh MPEANOCHUIKH KOH(GIMKTHBIX CUTYAIi U CMSTYaTh KOH(JIUKTHI,

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCHOJIB30BAHUEM SI3BIKOBBIX
CPEACTB;

MMOHUMATh U HUCIIOJIH30BATh MTPEUMYIIECTBA KOMAHAHOW U WHIUBUIYAJIbHONU PAaOOTHI,

BBIOMPATh TEMATHUKY U METOJBI COBMECTHBIX JCUCTBUU C y4ETOM OOIIMUX WHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO WiIeHA KOJUICKTHBA;

NPUHUMATH [€IM COBMECTHON JEATENbHOCTH, OPraHU30BBIBATH M KOOPAWHUPOBATH
JNEUCTBUS TO €€ OOCTHMKEHUIO: COCTAaBIATH IUJIAH JACHCTBHI, paclpelensiTh POJId C YYETOM
MHEHHI Y9aCTHHKOB, 00CY)X1aTh Pe3yIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KaueCTBO CBOETO BKJIAJa W KKIOTO YYaCTHHKA KOMaH/IbI B OOIINNA pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE IPOEKTHI, OLIEHUBATH MJEH C TMO3ULIMHA HOBH3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISATh TO3UTUBHOE CTPATETMYECKOE IMIOBEIACHUE B PA3JIUYHBIX CHUTYAIMSX,
MPOSIBJISITH TBOPUECTBO U BOOOpaKeHNE, OBITh MHUITUATUBHBIM.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranu3anusi:
CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENbHYIO JEATENbHOCTh B 00NacTH (U3UKU U
aCTPOHOMMH, BBISIBIISITH ITPOOJIEMBI, CTAaBUTh U GOPMYIUPOBATH COOCTBEHHBIE 33]1aUH;
CaMOCTOSITENIbHO COCTABJIATh IJIaH PEIICHUs] PacUETHBIX M KaueCTBEHHBIX 3a/ad, IJIaH
BBINIOJTHEHUS! TPAKTUYECKOM paboThl € YYETOM HMEIOLIUXCS PECYpcoB, COOCTBEHHBIX
BO3MOYKHOCTEW M MPEANOYTECHHIA;
JaBaTh OIEHKY HOBBIM CHUTYaIlHsIM;
pacimupsaTh paMKH y4eOHOTO MpeiMeTa Ha OCHOBE JIMYHBIX MTPENIOYTEHUH;
JieaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelleHue;
OIICHUBATH TPUOOPETEHHBIN OIIBIT;
crocoOcTBOBaTh (OPMHUPOBAHMIO U TIPOSIBIICHUIO OJPYIUIIMA B 0OJMacTu (HHU3UKH,
MTOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENbHbBIN U KyJIbTYPHBINH YPOBEHD.
CaMOKOHTPOJIb, SMOLHOHAIbHBIH MHTEJJIEKT:



JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, BHOCHTH KOPPEKTHBBI B JCSITEIHLHOCTH, OICHWBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BIIQJICTh HABBIKAMH MMO3HABATEILHON pe(IIeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX IEHCTBUN
Y MBICTUTEJIBHBIX MPOIECCOB, UX PE3YJIbTATOB M OCHOBAHUIA;

HCIIOJIh30BaTh MPUEMBI pePIICKCUU JJIs OIICHKUA CUTYAI[MH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKH M CBOCBPEMEHHO MPUHUMATH PEIICHHS 110 UX CHIDKCHUIO;

MPUHUMATh MOTHBBI U aQpTYMEHTBI IPYTHUX IPH aHAIA3E PE3yJbTAaTOB JCATCIHHOCTH,

MPUHUMATH ce0s1, TOHNUMAasi CBOM HEIOCTATKH U IOCTOMHCTBA,

MPUHUMATh MOTHBBI U aQpTYMEHTBI IPYTHUX IPH aHAINA3E PE3yJbTAaTOB JCATCIHHOCTH,

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OIIHOKH.

B nporniecce nocTmkeHnst IMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPAMMBI TIO (PU3UKE IS
YPOBHSI cpefHero oOmiero oopa3oBaHus y 00yUYaIOIMIUXCS COBEPIIEHCTBYETCS 3IMOIIMOHATbHBIN
WHTEJUICKT, TIPEIITOoIararoimuii copMUpOBaHHOCTD:

CaMOCO3HAaHU$, BKJIIOYAIOIIET0 CIIOCOOHOCTh OHUMATh CBOE SMOLIMOHAIIBHOE COCTOSIHUE,
BHJIETh HAIMPABIICHUS PA3BUTHSI COOCTBEHHOW AMOIMOHAILHOM Chephl, ObITh YBEPEHHBIM B ceOe;

camMOperyJiupoBaHus, BKJIIOYAIOIIIETO CaMOKOHTPOJIb, YMEHHE MIPHHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIOCOOHOCTh aManmTHPOBAThCS K SMOIMOHATLHBIM
W3MEHECHHSM U TIPOSBIISATH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUM, BKJIIOYAIONICH CTPEMJICHHE K JOCTIDKCHHMIO 1T U YCIeXy,
OTITHMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATH UCXOS 3 CBOUX BO3MOYKHOCTEH;

AMITATHUH, BKJIIOYAIONIEH CHOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSIHHE IPYTHX,
YYHUTBIBATh €T0 MPH OCYIIECTBICHUH OOIICHHSI, CTIOCOOHOCTh K COUYBCTBHUIO U COTIEPEIKUBAHUIO;

COIMAJTLHBIX HABBIKOB, BKITFOYAIOIINX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C IPYTHMH
JIOJIbMH, 3200 TUTKCS, TIPOSIBIIATh HHTEPEC U pa3peliaTh KOHMIUKTHL

INPEJIMETHBIE PE3YJIbTATDBI

K konmy oOyuenust B 10 kiacce mpenMeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE TOJDKHBI
oTpaxkaTb c()OPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI !

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (HU3UKU B (POPMUPOBAHUU COBPEMEHHOMN
Hay4YHOU KapTHHBI MHUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH W TEXHOJIOTHH, B NMPAKTUYECKON
NEeITeNbHOCTH JII0JIEH,

YUUTBHIBATh TPAaHUIBl TMPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MOJENEN: MaTepuaibHas
TOYKa, MHEepLUalbHas CUCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TENlO, WACANbHBIM Ta3, MOJENIU
CTPOEHUS Ta3oB, )KMJIKOCTEH M TBEPABIX TEJ, TOUEUHBIH JJIEKTPUUECKUN 3aps] MpU pelIeHUH
(bu3mYecKuX 3a1a4;

pacno3HaBaTh (U3UUECKHE sIBICHHS (IPOIECCh) U OOBSICHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKOW TEOpUM CTPOEHMsI BEIIECTBA U 3JIEKTPOJAMHAMUKH:
paBHOMEpPHOE M PABHOYCKOPEHHOE NPSIMOJIMHEWHOE JBM)KEHUE, CBOOOJHOE TMaJieHue Tell,
NBIDKCHUE TI0 OKPYKHOCTH, WHEpUHs, B3aumMmojeicTBue Ttei, auddysus, OpoyHOBCKOE
IBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHUE 00bEMa Tes NMpU HarpeBaHUU
(oXJaXIeHUH), TEIJIOBOE paBHOBECHE, UCTIAPCHKE, KOHACHCAIUS, TUIABICHHE, KPUCTAITH3AIINS,
KHUIIEHHE, BIaKHOCTh BO3/lyXa, TMOBBIINICHHE JABJICHUS ra3a IpU €ro HarpeBaHUM B 3aKPHITOM
COCyJle, CBSI3b MEXIYy IlapamMeTpaMHu COCTOSHMS Tra3a B H30IIPOLIECCAX, AIEKTPHU3alus Tell,
B3aMMO/ICHCTBHE 3aPAJIOB;



OTMCHIBATh MEXAaHUYECKOE IBMIKEHUE, WCIONB3ys (PU3WUYECKHe BETMYMHBI: KOOPIWHATA,
MyTh, MEpeMeIleHre, CKOPOCTh, YCKOpPEHHE, Macca Teja, CUjia, UMIYJIbC Teja, KHHeTHYecKas
SHEPrus, TOTCHIIMAIbHAS HSHEPrus, MeEXaHWueckas paboTa, MeXaHW4YECKash MOITHOCTh, TPH
ONMCAaHUU TPABWIBHO TPAKTOBaTh (PUBWYECKUM CMBICT HCIOIB3YEMBIX BEJIHYMH, WX
0003HAYCHHS U €MHUIIBI, HAXOIUTh (DOPMYITBI, CBSI3BIBAIOIINE JAaHHYIO (PU3UUYECKYIO BEIUUUHY
C IPYTUMH BEJIUYMHAMH,

OTNMCHIBATh HW3YYCHHBIC TEIUIOBBIE CBOWCTBA TEN W TEIJIOBBIC SIBJICHUS, HCIOIb3YS
(dbu3nYecKue BEJIWYWHBI. JIaBJIEHWE Tra3a, TEeMIeparypa, CpeaHss KWHETUYeCKas SHEPTUs
Xa0TUYECKOTO JBUKEHHUS MOJIEKYJ, CpEIHEKBaJpaTU4Has CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHsISI dHeprusi, padora rasza, ko3p(UUUEHT MOJe3HOro AECUCTBUS TEMJIOBOTIO
JBUTATEJIS, TP OMMCAHUHU TIPABMIILHO TPAKTOBATH (PU3MUECKHI CMBICI UCIIOIB3YEMbIX BEJIUYHH,
ux OOO3HAUEHUS U CIUHUIBI, HAXOAUTh (POPMYIIBI, CBS3BIBAIONINE MTAaHHYIO (PU3HUECKYIO
BEIIMYUHY C IPYTUMU BEIIMUYUHAM;

ONMCHIBATh HU3YYEHHBIE IJIEKTPUUYECKHE CBONCTBA BEIIECTBA M AJIEKTPUYECKHUE SIBICHUS
(mporieccsl), UCTONB3YsT (PU3MUYECKUE BETMUYMHBI: dJICKTPHUSCKUN 3apsijl, 3JICKTPUUYECKOE T0JIe,
HanpspDKEHHOCTh  TOJIS, TOTEHIMAN, PAa3HOCTh MOTEHIIMAJIOB, TPU OMHCAHUU TPABHIBHO
TPaKTOBaTh (U3MYECKUH CMBICT HCIOJB3YEMbIX BEIMYMH, WX OOO3HAYCHUS W CIUHHIIBI;
YKa3bIBaTh (hOPMYJIBI, CBSI3BIBAIOIINE TAHHYIO (DU3UYECKYIO BETMUUHY C IPYTUMHU BEIIMYNHAMU;

aHAIM3UPOBATh (U3NYECKUE IPOLIECCHl M SBJICHUS, UCHOJb3Ys (PU3MYECKHe 3aKOHBI U
MPUHIHUIBL. 3aKOH BceMupHoro Tarotenus, |, |l u Il 3axkonsr HeloToHa, 3akOH coxpaHEHUSs
MEXaHUYECKON IHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, TPUHIIAI CYIIEPIIO3UITUN CHUJI, TIPUHITUTT
paBHOIPABUs MHEPLUATIBHBIX CUCTEM OTCUETA, MOJIEKYISPHO-KHHETUUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, a30Bbl€ 3aKOHBI, CBSA3b CpEIHENH KUHETHYECKOW SHEPrud TEIJIOBOTO JBUKECHUS
MOJIEKYJI C aOCOJIIOTHON TeMIepaTypoil, MEpBbIA 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
ANIEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €r0 MaTeMaTHYECKOE BBIPAKEHHE U YCIOBHsI (TpaHUIbl, 00JIACTH) IPUMEHUMOCTH;

O0OBSCHATH OCHOBHBIC MPUHIIUTIBI JCHCTBUS MAIIIUH, PUOOPOB U TEXHUIECKUX YCTPOICTB;
pa3auyaTth yCIOBHs MX O€30MaCHOTO MCIOJIb30BAHUS B TOBCEAHEBHOM JKU3HH,

BBINIOJIHATh 3KCIIEPUMEHTHl IO HCCIEIOBAaHUIO (PU3MYECKUX SIBICHUH U IPOIIECCOB C
WCTIOJB30BAHUEM TPSMBIX W  KOCBEHHBIX HM3MEpPEHUW, TpH ITOM  (POpPMyIHUpOBaAThH
npobieMy/3ajadyy W THUIOTE3y Y4YeOHOro OKCIEpUMEHTa, COOMpaTh yCTaHOBKY U3
MPEATIOKEHHOTO 000PYA0BaHUS, TPOBOIUTE OMBIT U (DOPMYITHPOBATH BHIBOIHI,

OCYIIECTBIISITh TPSIMbIE W KOCBEHHBIE H3MEPEHUS] (PU3MUECKUX BEIUMYHMH, TMPU ITOM
BBIOMpAaTh ONTUMAIBHBIA CIOCO0 WM3MEPEHUS W MCIOJIb30BAaTh HW3BECTHBIE METOJbI OIIEHKH
MTOTPEITHOCTEN U3MEPEHUN;

UCCIIEJIOBaTh 3aBHCHUMOCTH MEXIy (U3MYECKMMH BEJIMYMHAMU C HCHOJb30BaHUEM
NPSIMBIX M3MEPEHUM, TMPHU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHPOBATH PE3YAbTAThI
MOJTYYCHHOM 3aBUCUMOCTH (DPU3UYECKUX BEIWYHMH B BHUAC TaOMUIl U TpadUKOB, JeIaTh BHIBOIBI
0 pe3yJbTaTaM HCCIeI0BaHNUs;

coOnrofaTh MpaBwiia OE€30MacHOrO Tpyla HpU TMPOBEIEHUU HCCIEAOBAaHUNA B paMKax
y4eOHOr0 3KCIEpUMEHTa, Y4E€OHO-UCCIENOBATENLCKOM M TMPOEKTHOW JESTEIbHOCTH C
HCI0JIb30BAHNEM U3MEPUTENBHBIX YCTPONUCTB U JIaOOpaTOPHOro 000PyA0BaHNUS;

pemate pacu€THble 3aJayd C SBHO 33JaHHOM (U3NYECKOW MOENbI0, HCIONIb3Ys
¢bu3nyuecKkre 3aKOHbI ¥ NMPUHIIMIIB], HA OCHOBE aHAIM3a yCIOBUS 3a/1a4l BHIOMPATh PU3HUECKYIO
MOJIENTb, BBIACTATH (U3MYECKHE BETWYUHBI M (OPMYIBI, HEOOXOIWMBIEC I €€ perIeHwus,
MIPOBOJIUTH PACUYETHI U OIICHUBATH PEATHHOCTD MOTYICHHOTO 3HAYEHUsT (PU3NIECKON BETUINHBI;



peliaTth KayecTBEHHbIE 3aJjaud: BBICTPAaUBaTh JIOIMUECKU HEMPOTHBOPEUYHBYIO LEMOYKY
pacCy>KJIeHUM ¢ OTIOPOM HA M3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHUS;

UCIIOJIb30BAaTh NPU pElIEHUH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHbIE
TEXHOJIOTUU ISl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETAUU U MpPEACTaBICHUS yueOHOW u
HAy4YHO-TIOMYJISIPHOM HMHGpOpPMAIMK, MOJYYEHHOW W3 pa3IUYHbIX HCTOYHHKOB, KPUTUYECKU
aHAJIM3UPOBATH MOIY4aeMyI0 HHPOPMALIUIO;

MPUBOJIUTH MPUMEPHI BKJIAAAa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B pPa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPY)KAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BAaTh TEOPETHYECKUE 3HAaHMUS MO (U3UKE B TOBCEAHEBHOM JKHU3HHM IS
oOecrnieueHus 6€30MacHOCTH MPHU OOPALIEHUH ¢ TPUOOpaMU M TEXHUUECKUMHU YCTPOMCTBAMH, IS
COXpaHEHUs 3/I0pPOBbS M COOIIOIEHUS] HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKPYKAIOILEH cpelie;

paboTaTh B IpyIIE C BBIIOJHEHUEM Pa3IMYHBIX COLUATIBHBIX POJIeH, IUIAaHUPOBATh PaboTy
TPYIIbI, palMOHAJIbHO pACHpPENeNiaTh OO0S3aHHOCTHM M IUIAHUPOBATH JIEATEIbHOCTH B
HECTaHJAPTHBIX CUTYyallUsAX, a/IeKBaTHO OLIEHMBATH BKJIAJ KaKJIOrO U3 YYaCTHHKOB TPYIIHI B
pelieHre paccMaTpuBaeMon POOIEMBI.

K xonny oOyuenus B 11 kiacce npeaMeTHble pe3yiabTaTbhl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxkaTb c(QOPMHUPOBAHHOCTH Y OOyUaIOUINXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTO (GHU3UKU B (POPMUPOBAHUU COBPEMEHHOMN
Hay4YHOW KapTHHBI MHUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH W TEXHOJOTHH, B NMPAKTUYECKON
NEeSITETbHOCTH JII0IEH, LIETOCTHOCTh U €IMHCTBO (PU3NUECKON KapTHUHBI MUDPA;

YUUTHIBATh TPAHULBI TMPUMEHEHHUS M3YyYEHHBIX (U3MUECKUX MOJeNel: TOYeUHBIH
ANEKTPUYECKUM 3apsn, Jy4 CBeTa, TOYEUHBIH HCTOYHUK CBETa, fJepHas MoOjJeidb aToMa,
HYKJIOHHAsl MOJIeJIb aTOMHOTI'O S7Jpa MPH peIIeHNH GU3NYECKUX 3a/]a4;

pacro3HaBaTh (U3UUECKHE sIBICHHS (MPOIECCH) U OOBSICHATH MX Ha OCHOBE 3aKOHOB
AJIEKTPOIMHAMUKM M KBAaHTOBOUM (DM3MKU: 3JIEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XMUMHYECKOE, MarHUTHOE [JEHCTBUS TOKa, B3aMMOJECHCTBHE MAarHWTOB, 3JIEKTPOMAarHUTHAas
WHAYKLMS, JAEWCTBME MAarHUTHOTO IOJIsI Ha MPOBOJHUK C TOKOM M JBIDKYIIMICS 3apsn,
AJIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHENHOE pacpOCTpaHEHUE CBETa, OTPAXKEHUE,
npenomiieHue, uHTepdepeHius, audpakuus W MOJSIpU3alus CBETa, JUCIEPCUS CBETa,
doroanekrpuueckuii 3¢ dexT (horoaddekr), cBETOBOE AaBICHKE, BOSHUKHOBEHUE JTHMHEHIATOTO
CIIEKTpa aToMa BOJOPO/JIa, €CTECTBEHHAs! U MCKYCCTBEHHAs! PaIUOAKTUBHOCTE;

OTNHUCHIBATh M3YyYCHHBIC CBOWCTBA BellecTBA (dJCKTPUYECKUE, MAarHUTHBIC, ONTHYCCKHUE,
ANEKTPHUUCSCKYIO MTPOBOIMUMOCTh PA3IMYHBIX CPE) M DICKTPOMArHUTHBIC sBJICHUS (TPOIECCHI),
UCTIONIb3YSl (U3MYECKUE BEJIMYUHBI. JJICKTPUYECKUI 3apsil, CHJIa TOKa, »JJIEKTPUUYECKOE
HaNpsDKEHUE, DJIEKTPUYECKOEe CONPOTUBIIEHUE, Pa3HOCTh MOTEHIINANIOB, 3JIEKTPOABMKYILAs CUJIa,
paboTa TOKa, MHAYKLMS MarHUTHOro mojs, cwia Ammepa, cuna JlopeHua, WHIYKTUBHOCTh
KATYILIKH{, SHEPrUsl 3JIEKTPUUYECKOTO0 M MarHUTHOTO IOJIEH, MEepHoJ M 4YacToTa KojeOaHui B
KoJie0aTeIbHOM KOHTYpE, 3apsJ U CHjia TOKa B MPOLECCE TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KojeOaHui, (QOKyCHOE pacCTOSIHUE M ONTHYEeCKas CHUjla JMH3bI, IPHU ONHUCAHUU IPaBUIBHO
TPakTOBaTh (UINYECKUI CMBICT HCHOIb3YEMbIX BEIUYMH, WX OOO3HAYECHMS] M EIUHUIIbI,
yKa3bIBaTh (POPMYJIbI, CBS3bIBAIOINE JAaHHYIO (DU3HUECKYIO BEJIMUMUHY C JPYTUMHU BETMYMHAMU;

ONKCHIBATh M3yYCHHbIE KBAHTOBBIE SBJICHHUS M TMPOILECCH], HCIOJB3Ys (U3NYECKHe
BEJIMYMHBI. CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETAa, DHEPIus M
UMITyJIbC (OTOHA, TMEpPHUOJI TMOJypacnaja, SHEPTHUs CBSI3M aTOMHBIX sIep, NpPU ONHUCAHUU
MPaBUWJIbHO TPAKTOBAaTh (U3MUECKUN CMBICH HCIOJIb3YEMbIX BEJIMYUH, WX OOO3HAYeHUS U



€IMHUIIBI, YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINE NAHHYIO (U3UYECKYIO BEIMYUHY C JIPYTUMH
BEJIMYMHAMH, BEIYUCIISITH 3HAYECHUE (PU3HUIECKON BETMUNHBI,

aHATM3UPOBATh (DU3UUYECKUE TIPOIECCHl W SIBJICHUS, HMCTONB3YS (DU3UYECKHUE 3aKOHBI
OpUHOUMBL  3akoH OMa, 3aKOHBI TMOCJEAOBAaTENbHOIO U MapajyIeIbHOTO  COEIUHEHHS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHlla, 3aKOH SJIEKTPOMArHUTHOW HMHIAYKIWH, 3aKOH
MPSIMOJIMHENHOTO PacHpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPEIOMIICHUS
CBETa, YypaBHeHHE OHWHIITeWHa Ui (GoTodpdeKTa, 3aKOH COXpaHEHHUsS HHEPrHH, 3aKOH
COXpAaHEHHUs HUMITYJbCa, 3aKOH COXPAHEHUS JJIEKTPUYECKOTO 3apsiia, 3aKOH COXpaHEHHUS
MaccoBOr0 4YHCJa, MOCTyaaThl bopa, 3aKOH paJnOakTUBHOTO pacmnajna, Ipu 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKCHHE W YCIOBHUS (IpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OTIPE/IeTIATh HAMpaBIEHWE BEKTOPA WHAYKIIMH MArHUTHOTO TIOJISI TIPOBOJHUKA C TOKOM,
cuibsl Amriepa u cuiibl JlopeHiia;

CTPOUTDH U ONTUCHIBATH U300PAKECHHE, CO3/IaBAEMOE TUIOCKIM 3€pPKaJioM, TOHKOU JTIMH30M;

BBITIOJTHATE DKCIEPUMEHTHI 0 HWCCIEAOBAHUIO (PU3MYECKUX SIBICHHM W TPOIIECCOB C
WCTIOJb30BAHUEM TPSAMBIX H  KOCBEHHBIX HW3MEpPEHWi: TIpu 3TOM  (HOpPMYIUpPOBaTh
npobieMy/3ajjadyy W THUIOTE3y Y4YEOHOrO OKCIEPUMEHTa, COOMpaTh yCTaHOBKY U3
MIPEATIOKEHHOTO 000PYA0BaHUS, TPOBOIUTE OMBIT U (DOPMYITHPOBATH BHIBOIHI,

OCYIIECTBIISITh TPSIMbIE M KOCBEHHBIE H3MEPEHUsS] (PU3MUECKHX BEIUYHMH, TMPU ITOM
BBIOMpaTh ONTUMAIBHBIA CIOCO0 WM3MEPEHUS W MCIOJIb30BAaTh HW3BECTHBIE METOJbI OIIEHKH
MTOTPEIIHOCTEN U3MEPEHUN;

HCCIE0BaTh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYUH C UCIIOIB30BAHUEM TIPSIMBIX U3MEPECHUI !
MPU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (DMKCHpPOBATH pe3yiabTaThl MOJTYYCHHOW 3aBUCHUMOCTH
(GU3MYECKUX BEIMYMH B BHJE TaOmui W TpaduKoOB, JAeNaTh BBIBOJALI IO pe3yiIbTaTam
UCCIIEIOBaHMUS,

coOnrofaTh MpaBwiia 0OE€30MacHOrO Tpyla HpU TMPOBEIEHUU HCCIEAOBaHUNM B paMKax
y4eOHOr0 3KCIEpUMEHTa, Y4eOHO-MCCIENOBATENbCKOM M TMPOEKTHOW JESITEIbHOCTH C
HCIO0JIb30BAHNEM U3MEPUTENBHBIX YCTPONUCTB U JIaOOpaTOPHOro 000PyA0BaHNUS;

pemarte pacu€THbIE 3aJayd C SBHO 33JaHHOM (U3WYECKOW MOJENbI0, HCIONIb3Ys
(bu3MYeCcKre 3aKOHBI M MPUHITUIIBI, HA OCHOBE aHAIN3a yCIOBUS 33/1a4l BRIOUpATh (HU3HUECKYIO
MOJIENTb, BBIACTATH (U3MYECKHE BETWYUHBI M (OPMYIBI, HEOOXOIWMBIEC I €€ perIeHwus,
MIPOBOJIUTH PACUYETHI U OIICHUBATH PEATHHOCTh MOTYICHHOTO 3HAYEHUS (PU3NIECKON BETUINHBI;

pemaTh KayeCTBEHHBIE 3aJadM. BBICTPAMBATh JIOTHYECKH HEMPOTHBOPECUUBYIO IEMOUYKY
pacCyKJIeHUM ¢ OTIOPOM HA U3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHUS;

WCIIOJh30BaTh TMPU PEIICHHH YYEOHBIX 3a7ad COBPEMEHHBbIC HWH(POPMAIMOHHBIC
TEXHOJIOTUU JIsi TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMA W TPEACTABICHUS Y4eOHOW u
HAay4YHO-TIOMYJSIPHON WHGOPMAIK, TMOJYyYEHHON W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKHU
aHAJIM3UPOBATH MOIY4aeMyI0 HHPOPMALIUIO;

OOBSICHATH TPUHITUIIBI ICHCTBHS MAIIHH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3indaTh
yClIOBUS UX 0€30I1aCHOT'0 UCIOJIB30BaHNs B IOBCETHEBHOM JKU3HH;

MPUBOIUTH TIPUMEPHI BKJIaJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHE TIPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

WCIIOJIb30BaTh TEOPETHYECKHUE 3HAHUS 10 (U3MKE B TIOBCEIHEBHOW IKW3HHM IS
obecrnieueHus 6€30MacHOCTH MPHU OOpALIEHUH ¢ TPUOOpaMU U TEXHUUECKUMHU YCTPOMCTBAMH, IS
COXpPaHEHUs 3/I0POBbS U COOIOIEHUS] HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKPYKAIOILEH cpelie;



paboTaTh B IpyIIE C BBIIOJHEHUEM Pa3IMYHBIX COLUATIBHBIX POJIEH, IUIAHUPOBATh PaboTy
TPYIIbI, palMOHAJIbHO pACHpPENeNaTh OO0S3aHHOCTHM M IUIAHUPOBATH JIEATEIbHOCTH B
HECTaHJAPTHBIX CUTYalMsX, aJ€KBATHO OLIEHMBATh BKJIAJ Ka)KJOTO U3 YYACTHHKOB I'PYNIBI B
pelieHre paccMaTpuBaeMon POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJnuecTBo yacos DJIeKTPOHHbIE
HaunmenoBanue pa3aesioB 1 TeM HuppoBbIe
Ne n/n P Kontpoubnsie | IlpakTnyeckue (uubp )
HPOrpaMmsbl Bcero obpa3oBaTesIbHbIE
pa6oTsl padoTsl
pecypcsl
Pa3zpen 1. DU3UKA U METOAbI HAYYHOI'O IIO3HAHUS
bubmmorexa [JOK
1.1 [ 2
W3UKa ¥ METO/BI HAYYHOTO MO3HAHUS https://m.edso0.ru/7f41bf72
Hroro mo pa3neny 2
Paznea 2. MEXAHUKA
Bbubmuorexa [JOK
2.1 K
fHevatiia > https://m.edsoo.ru/7f41bf72
Bubmmorexa [JOK
22 Ausamuica ! https://m.edsoo.ru/7f41bf72
bubmmorexa [JOK
2. 1 1
3 3aKOHBI COXPaHEHUs B MEXaHUKE 6 https://m.eds0o.ru/7f41bf72
Hrtoro no pasgeny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOI 9 1 Bubmmoreka LIOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmmorexa [JOK
3.2 O 10 1
CHOBBI TCPMOIHAMTICH https://m.edsoo.ru/7f41bf72
3.3 ArperarHble COCTOSHHS BELLECTBA. 5 bubmmoteka [JOK

®a30BbIE IEPEXOBI

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

Hroro mo pa3neny

24

Paspen 4. JJJEKTPOAUHAMUKA

a1 A eKTDOCTATHKA 10 bubmmoreka [JOK
. KTPOCTATHK;
Aextp https://m.edsoo.ru/7f41bf72

42 [TocrosiHHbIH 3nekTpuyeckuii Tok. Toku B 12 bubmoteka [JOK

' Pa3IMYHBIX Cpemax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PesepBHoe Bpems 2

OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOI'PAMME



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

11 KJIACC

KosmmuecTBo yacos DJIeKTPOHHBIE
HaunmeHnoBanue pa3aesioB 1 TeM nupposbIe
Ne n/m P Kourpouabusbie | Ilpakruyeckue (ubp )
MPOrpaMMbl Bcero o0pa3oBaTe/IbHbIe
pa6oTsl padoTsl
pecypcbl
Pa3pen 1. JJJEKTPOJUHAMUKA
MarnuTHOe Tnose. DJIeKTpOMarHuTHas bubmorexa LIOK
11 11 1 3
HHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 11
Paznen 2. KOJJEBAHUSI 1 BOJIHBI
21 MexaHndeckue 1 31eKTPOMAarHUTHbIE 9 1 Bubmumorexa IJOK
' KoJebaHust https://m.edsoo.ru/7f41c97¢c
29 MexaHndeckue 1 31eKTPOMarHuTHbIE 5 1 Bubmmorexa IJOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmroreka [JOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasnen 3. OCHOBBI CIIEIIHAJIbHOM TEOPUU OTHOCHUTEJBHOCTH

31 OCHOBBI CHICIMAIBHON TEOPUU 4 1 Bubmmorexa LIOK
OTHOCHUTETEHOCTH https://m.edsoo0.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 DJeMeHTbl KBAHTOBOM ONTHUKHU 6 brbmmorexa LIOK

https://m.edso00.ru/7f41c97¢c



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
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4.2 Crpoenne aTomMa 4 bubmmoreka [JOK
' P https://m.edsoo.ru/7f41c97c
Bubmuoreka IIOK
* frenoe npe > https://m.edsoo.ru/7f41c97c
Hroro no pasmemy 15

Pa3pen 5. JIEMEHTBI ACTPOHOMUU U ACTPOD®U3UKHU

51 DJIeMEHTHI aCTPOHOMUH U aCTPO(OU3UKU 7 BrGamorera LIOK
https://m.edsoo.ru/7f41c97c

Hroro mo pazneny 7
Pa3znen 6. OBOBILAIOIIEE IOBTOPEHUE

61 Obobumaromee nostopere 4 ﬁﬁfﬁ?ﬁﬁiﬂﬁnmngn
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 TTPOT'PAMME 68



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




IIOYPOYHOE INIJIAHUPOBAHUE

10 KJIACC

N KoJnuecTBo yacos Jlata DJIeKTPOHHBbIE HH(POBbIE
Tema YpoKa KoﬂTpoJ]],H[,[e HpaKTn!{ecxne oﬁpasonaTeanue

n/n Bcero H3y4YeHUus

padoThl padoThl pecypcol
dusrka — HayKa O IPUPOJIE.
Hayunsie MCT(}),;LI nofﬂfmﬁlﬂ 1 brbmmorexa LIOK
https://m.edsoo.ru/ff0c32e2
OKPYXXAIOIIEr0 MUPa
Poins 1 MecTO Qu3HKH B
(hopMHPOBaHHUU COBPEMEHHOM 1 Bubimmorexa LIOK
HAay4YHOW KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTHYECKOH NeITeIbHOCTH JIF0IeH
MexaHn4ecKoe IBHKEHHE.
OTHOCHTENFHOCTh MEXaHUIECKOTO 1 Bubmmorexa LIOK
nemwkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHE
PaBHOMepHOE npsAMoMHEHOE 1 Bubmmoreka IJOK
JIBH)KCHHE https://m.edsoo.ru/ffoc3620
PaBHOycKOpeHHOE NpsIMONKMHENRHOE 1 Bubmmoreka [JOK
JIBH)KCHHE https://m.edsoo.ru/ff0c372e
CBoOoHOE MajicHue. Y CKOpeHHe 1 butmmoTtexa IIOK
CBOOOJTHOTO TMaICHUSA https://m.edsoo.ru/ff0c39cc
KpuBonmHeitHoe IBIKEHUE.
HEI/I)KGHI/IG MaTepiaﬂLHoﬁ TOYKH TIO 1 Bubmorexa [IOK
https://m.edsoo.ru/ffoc3ada

OKPYXHOCTH
TIpuHIMIT OTHOCHUTEIIEHOCTH 1 Bbubaroreka IIOK
Tammnest. UnepunaabHBIC CHCTEMBI https://m.edsoo.ru/ff0c3be8



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

otcuera. [lepBeiii 3akoH HeroroHna

Macca rena. Cuna. [lpunnun

9 Cyneprno3uuu cui. Bropoii 3akox bubmiorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HerotoHa 1 MaTepranbHOM TOYKN

10 Tperuii 3akon HeloToHa ju1st Bubmmoreka IIOK
MaTepHalIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHUpHOTO TsiroteHus. Cuna

11 TSDKECTH. He]];Ba;{ KOCMHYECKast bubmorexa LIOK

https://m.edsoo.ru/ffoc3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec Bubmmorexa LIOK
Tena https://m.edsoo.ru/ffoc3el8
Cuna tpenus. Koappuuuenr

13 Tpenus. Cuia conpoTHUBIEHUS IPU Bubmumorexa LIOK
TIBJKCHHH TeJa B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
TloctynmarenbHOE U BpalaTelbHOE

14 JIBIDKEHUE a0COIIOTHO TBEPJIOTO Bubmmoteka IIOK
Tena. MoMenT cuitbl. I1edo CHitbL. https://m.edsoo.ru/ff0c41a6
VYennoBus paBHOBeCHs TBEPAOTO Tela
Mmmynbc MaTepranbHOi TOUKH,

15 CUCTEMbI MaTepPHAIbHBIX TOYEK. Bubmmorexa LIOK
WIMITysIbC CHuthl. 3aKOH COXpaHEHHUs! https://m.edsoo.ru/ffoc43d6
uMITynibca. PeakTHBHOE BHIKCHHE
PaboTa 1 MOIIIHOCTB CHJIBI.

16 Kunernueckas saeprus Bubmmorexa [JOK
MarepruanbHOU Toukd. Teopema 06 https://m.edsoo.ru/ff0c4502
HM3MEHEHUH KHHETHYECKOW DHEPTHH

17 IloTenunanbHas sHEpTUS. Bubmrorexa [JOK



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

TloreHnmanbsHas SHEPTUS YIPYTO
nedopMupOBaHHOM HPYKHHBL.
TlorennmansHas SHEprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a

18

19

TloTeHunanbHbIe U
HEMOoTeHIMaabHbIe CHIIBI. CBSI3b
paboThl HETIOTEHIIMATBHBIX CHII C
W3MEHEHHEM MEXaHUYECKOH dYHEPTUH
CHCTEMBI TeJl. 3aKOH COXpaHEHHS
MEXaHUYECKOM dHEPTrUu
Jlaboparopnas pabora
«HccnemoBanue CBSI3U pabOTHI CHITBI
C U3MCHCHHEM MEXaHUIECKOU
SHEPTUM Tella Ha IpuMepe
pacTsHKEHHS Pe3UHOBOTO JKIyTay

bubroreka [JOK
https://m.edsoo.ru/ff0c478c

20

KonrponpHas paboTa mo Teme
«Kunematuka. /luramMuka. 3akoHbBI
COXpaHCHHUS B MEXaHUKE>»

Bubarorexka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KHHETHUECKO I
Teopuu. bpoyHOBCKOE ABHKEHHE.

Hupdysus

Bubmrorexka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakxTep IBUKCHUS U
B3aMMOJICHCTBUS YaCTHII BEIISCTBA.
Mopenu cTpoeHus rasos,
SKUIKOCTEH U TBEPABIX TEI

23

Macca mounexyn. Kommaectso
BemiectBa. [locrossHHast ABOraspo

24

TerioBoe PpaBHOBECHE.



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Temneparypa u e€ H3MepeHue.
[Ikana tremnepatyp Llenscus

Wneansuelii raz B MKT. OcHoBHOE

Bubnuoreka IIOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOGcouoTHas Temreparypa Kak Mepa

26 CpelHe KHHEeTUYeCKOH Hepruu Bubmmorexa LIOK
JIBHYKEHHSI MOJICKYJL. Y paBHEHHE https://m.edsoo.ru/ff0c511e
Memnpneneesa-Kamneiipona

27 3akoH [lanbroHa. ['a30BbIe 3aKOHBI
Jlaboparopnas pabora

28 «MccnenoBanne 3aBUCHMOCTH
MEXTy TapaMeTpaMH COCTOSHUS
Ppa3peREeHHOTo raza»

M3onporneccs! B HealbHOM rase u Bubmmoteka IIOK

29
ux rpaduuecKoe mpecTaBlIeHne https://m.edsoo.ru/ffoc570e
BHyTpeHHsIs dHeprus
TEPMOJMHAMHYECKOH CHCTEMBI U

30 crocoObl e€ m3mMeHeHus1. KommdaecTBo bubimoteka 1IOK
TEIuIoThl ¥ pabora. BHyTpeHHsist https://m.edsoo.ru/ff0c5952
SHEPTHs 0THOATOMHOTO HJICaTbHOIO
rasa

31 Buasl Temonepenaun bubmorexa [IOK

https://m.edsoo.ru/ffoc5¢c36
VhenbHas TEMIIOEMKOCTE BEIIECTBA.

32 KonmdaecTBo TemoTsr mpu Bubimorexa [LIOK
Terionepenaye. AnnadaTHBIN https://m.edsoo.ru/ff0c5c36
nporecc

33 IlepBblii 3aK0H TEPMOIMHAMUKHU U bubnuoreka IJOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

€0 MPUMEHCHUEC K U30ITpoLeccaMm

https://m.edsoo.ru/ffOc5efc

Heo6patrmocThb poIeccoB B

34 npupoje. Bropoii 3akox bubmorexa LIOK
https://m.edsoo.ru/ffoc6230
TEPMOIUHAMUKHI

35 Ipunnun neiicreus u KI1JJ Bubmmoreka IIOK
TEIJIOBOM MaIIUHbI https://m.edsoo.ru/ff0c600a

36 ITuxn Kapro u ero KITJ

37 DKoJsloruyeckue npoodIeMsl
TEMI03HEPTETHKH
O06o0611aroIuit ypok

38 «MonIeI:lenI;I[lpHaﬂyp(pmnKa. OCHOBBI bubmorexa LIOK

https://m.edsoo.ru/ffoc6938
TEPMOJAUHAMUKI»
KonTtposnbHast paboTa 1o reme
39 <<MoTJiKynﬂpHZﬂ ¢u3uka. OCHOBBI bubmorexa LIOK
https://m.edsoo.ru/ffoc6a50
TEPMOJIUHAMHUKI»

40 IlapooOpa3oBaHue 1 KOHACHCALUS. Bubmunoreka [JOK
Hcnapenue v KumeHne https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCUTEIIbHAS

41 BJIQXXHOCTh BO3/yXa. HackleHHbIi Bubamorexa [OK

https://m.edsoo.ru/ffoc64d8
nap
Teépnoe teno. Kpucrammueckue u
aMmop(HbIe Tesa. AHU30TPOIUS
42 CBOI?II)g)rB KPHCTAJIJIOB. )Klfame bubamorexa [OK
https://m.edsoo.ru/ffoc65f0
kpuctauibl. COBpeMeHHbIC
MaTepHalbl
IInaBneHne ¥ KpUCTAIUTU3ALIHSL BuGmiorexa LOK
43 VY ienbHas TeIoTa MIaBICHHUS.

CyOnumanus

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
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bubmaroreka [TOK

44 YpaBHeHHE TEIIOBOroO OanaHca https://m.edso0.ru/ff0c6820
Drexrpuzanus Ten. DICKTPUIeCKUn
45 3apﬂ)1.leBaI:3M11a 3J'IeKTpI/I‘II;CKI/IX bubmiorexa LIOK
https://m.edsoo.ru/ff0cébcc
3apsiI0B
TIpoBOHHKH, TUIIEKTPUKH U
46 HnyHSOBOI[HIfKI/I. 3a1j(r),H bubmorexa LIOK
https://m.edsoo.ru/ff0cébcc
COXpaHEHHs DIICKTPHUYECKOTO 3apsiaa
BzaumopeticTBue 3apsioB. 3akoH
47 Kynox—laf:[ToqeqHLn‘/’I IC::J'[:KTpI/I‘IeCKI/Iﬁ bubmorexa LIOK
https://m.edsoo.ru/ffoc6ced
3apsin
Hanpspk€HHOCTD JIEKTPHYESCKOTO
48 mous. [puHnun cynepno3unun Bubmmorexa LIOK
SIIEKTPUYECKUX TI0JIeH. JINHUN https://m.edsoo.ru/ffoc6df2
HanpsHKEHHOCTH
PaboTa cui1 2JIeKTPOCTaTHIECKOTO
49 MOJIA. HOTGHLII/IaJ'IPPa3HOCTI> buamnorexa IIOK
https://m.edsoo.ru/ffoc6f00
MOTEHIIHAJIOB
TIpOBOJHMKH ¥ AUDICKTPUKH B
50 3n};KTpf[)CTaTHq:([:K0M ni(gie. brbnmorexa LIOK
https://m.edsoo.ru/ffoc7018
JlyanexTpudeckas IPOHUIIAEMOCTb
51 Dnexrpoémroctb. KonnmeHcarop brbmmorexa LIOK
https://m.edsoo.ru/ffoc7126
DIeKTPOEMKOCTh ILIOCKOTO
52 KOHnezcaTopa. DHeprus brbnmorexa LIOK
https://m.edsoo.ru/ffoc72c0
3apsHKEHHOI0 KOHJIEHCATOPa
53 Jlaboparopnast pabota "U3mepenne

IMEKTPOEMKOCTH KOHJIeHCaTopa'



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

54

55

56

TIpuHIMI KEHCTBUS U TPUMEHCHHE
KOHJICHCATOPOB, KOMTUPOBAIBHOIO
anrnapara, CTpyHHOTro IpUHTepa.
OnekTpocTaTHyecKas 3alura.
3azeMIIeHHE IEKTPOIPUOOPOB
DNEKTPUIECKUAN TOK, YCIOBHUS €ro
cyniectBoBaHusl. [10CTOSTHHBIH TOK.
Cuna toka. Hanpsbxenue.
Comnpotusiienue. 3akoH Oma s
ydyacTka Iernu

IlocnenoBarensHOE, MapawIensHOE,
CMEIIaHHOE COSIMHCHUE
MpOBOJHUKOB. JlabopaTopHas
pabora «M3yueHne cMEIanHOrO
COCJIMHCHHUS PE3UCTOPOB»

0.5

bubarorexa [IOK
https://m.edsoo.ru/ff0c74f0

57

Pa6oTa u MmouHOCTH
3JIEKTPHUYECKOTO TOKA. 3aKOH
Jxoynsa-Jleana

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

58

3akon OMa Juts TIOTHOM (3aMKHYTOIH)
anekTpuueckoi nenu. Koporkoe
3ambikanue. JlJaboparopuas pabora
«M3mepenne DJIC UCTOUHMKA TOKA U
€ro0 BHYTPEHHETO CONTPOTUBIICHUSA»

0.5

Bbubmrorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

OneKTpoHHas IPOBOAUMOCTD
TBEPIBIX METAIOB. 3aBUCUMOCTh
COIPOTHBJICHUS METAJUIOB OT
TeMueparypsl. CBepXIpOBOIUMOCTh

60

ONeKTpUUECKUii TOK B BaKyyMe.
CBoliCTBa 2MEKTPOHHBIX IIyYKOB



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

TlonynpoBoiHUKH, UX COOCTBEHHAS
W TIPUMECHAs TIPOBOJUMOCTb.

bubaroreka IIOK

61 CaoiicTBa p—N-Tiepexo/a. ! https://m.edsoo.ru/ff0c84ae
TomynpoBoxHHKOBEIE TPUOOPEI
DNeKTPUYECKHIT TOK B PaCTBOPAX U

62 pacIuiaBax JIEKTPOJIMTOB. 1 Bubimmorexa [IOK
DIIEKTPOTUTHYECKAS TUCCOIIHAITHS. https://m.edsoo.ru/ff0c82ba
OneKkTponu3
DNeKTpUYECKU TOK B ra3ax.
CaMOCTOSTENBEHBIN 1 Bubmmorexa LIOK

63 N 1
HECaMO CTOSITENIBHBINA pa3psii. https://m.edsoo.ru/ff0c84ae
Mounnus. [Inazma
DeKTpHYecKre Mpudopsl U

64 YCTPOWCTBA M UX MPAKTHYECKOE 1 Bubimorexa LIOK
npuMmeHeHve. [IpaBuia TeXHUKN https://m.edsoo.ru/ffoc86fc
Oe3omacHOCTH

65 0O060011ar0Iui YpoK 1 bubaroreka [IOK
«DNEKTPOIMHAMHKA» https://m.edsoo.ru/ff0c88be
KonrponrpHas paboTa mo Teme

66 «Onekrpocratuka. [TocTosHHBII 1 Bubmmoreka [JOK
JIIEKTPUYUCCKHUIA TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpenax»
PesepsHsrit ypok. KonTponsHas

67 paGOI;a o TZSIG ’ 1 Bubmorexa LIOK

. https://m.edso0.ru/ff0c8c56

"D1eKTpoANHAMUKA

68 Pe3seprHsii ypok. O6o0maromumii 1 Bubmmoreka IJOK
ypok 1o temam 10 kiacca https://m.edsoo.ru/ffoc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68



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

TIPOI'PAMME




11 KJIACC

KoJyinuecTBO 4acoB

DJeKTpoHHbIe NU(PPOBbIE

Jlj;ln Tema ypoxa Beero Kontpoabusie | ITpakTHueckue fl[:;:EHHﬂ o0pazoBaTebHbIE
padoThI padoThbI pecypcsl
[TocTositHHBIE MArHUTHI U UX

1 B3auMoAeiicTBHE. MarHUTHOE MOJIE. 1 bubmmoreka [JOK
BekTop MarHUTHON MHIYKIIHH. https://m.edsoo.ru/ff0c9778
JInaNN MaraENTHON MHAYKINN
MarHuTtHoOe 1oJie IPOBOHUKA C

2 TokoM. OnbIT Dpcrena. 1 bubmmoreka [JOK
BsanMoieiicTBrE IPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopnas pabora «M3yuenne

3 MaFHII/:THOEO HOJI')[H KaTy[HKHy: 1 1 Butmiorexa [TOK

https://m.edsoo.ru/ffoc98fe
TOKOM»
JleticTBHE MarHUTHOTO TTOJIST HA
MIPOBOJIHUK ¢ ToKoM. Cuia Ammepa.

4 Jlaboparopnas pabora 1 1 Bbubnmoreka LIOK
«Hcenenosanue neicTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM»

JleiicTBe MarHUTHOTO MOJIS Ha

5 JIBUDKYIILYIOCS 3apsKEHHYIO 1 bubmoteka [JOK
gactuny. Cuna Jlopenna. Pabota https://m.edsoo.ru/ff0c9df4
cunbl Jloperma
DNEeKTPOMArHUTHAS HHTYKITHS.

6 IToTok BekTOpa MarHUTHOH 1
naayknun. DJIC naayknun. 3akoH



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

3JIEKTPOMArHUTHOM UHITYKITUH
®Dapanes

JlabopatopHast pabora
«MccnenoBanue sIBICHUS
JNIEKTPOMATHUTHOM HHIYKIIHH»

WHaykTtuBHOCTSE. SIBICHNE
camonHaykiuu. 3J1C
CaMOMHIYKIMU. DHEPrust
MarHUTHOT'O T10JIS1 KaTYIIKHU C TOKOM.
DNIEKTPOMarHUTHOE T0JIe

TexHu4eckue ycTpoiicTBa U UX
MPUMEHEHHE. TOCTOSTHHBIC MATHUTEHI,
JJIEKTPOMAarHUTHI,
JJIEKTPOIBUTaTelb, YCKOPHTEITH
9JIEMEHTAPHBIX YaCTHII,
WH/IyKIMOHHAS MeUb

bubnuoreka [JOK
https://m.edsoo.ru/ff0cal50

bubmmoreka [JOK
https://m.edsoo.ru/ff0ca600

10

O606matomuii ypok «MarHutHoe
roste. DIeKTPOMarHUTHAS
HHIYKIHS»

bubmmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

12

KoHTponbsHas paboTa 1o teme
«MarsuTtHoe 1oue.
DeKTpOMAarHUTHAsT HH YKL

CB0OOJHBIE MEXAHUYECKHE
koseGanus. ['apMoHnYecKne
KoseGanus. Y paBHEHHE
TapMOHUYECKUX KOJIeOaHHIA.
[IpeBpammenue sHeprun

bubmmoreka [JOK
https://m.edsoo.ru/ff0cad58

bubmmorexa [JOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnas pabora
«HccrenoBanne 3aBHCHMOCTH



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

HeproJia MaJblx KojJeOaHui rpysa
Ha HUTH OT JUTMHBI HUTH U Macchl

rpy3a»

14

15

16

KonebarenbHblii KOHTYD.
CBOOOIHBIC 3IEKTPOMArHUTHBIE
KoJIeOaHMs B MI€ATLHOM
KOJIeOAaTEeIIEHOM KOHTYpE. AHAIOTHS
MEX/y MEXaHHIECKUMH U
JJIEKTPOMArHUTHBIMH KOJIeOaHUIMI
®opmyna Tomcona. 3akoH
COXpaHEHHs SHEPTUH B HACATHHOM
KoJIe0aTeTbHOM KOHTYpE

[pexncTaBneHue o 3aTyXaroIIUX
KosieOaHusIX. BeIHYKIeHHBIC
MEXaHUYECKUE KOJICOaHHSI.
Pe3onanc. BeinyxaeHHsie
JJIEKTPOMATrHUTHBIE KOJICOaHUs

bubmmoreka [JOK
https://m.edsoo.ru/ffoch820

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

bubmmorexka [JOK
https://m.edsoo.ru/ffocbb86

17

[lepemeHHBIH TOK.

CuHyCcOUTaTbHBIN TIEPEMEHHBIN TOK.

MoOIIHOCTh EPEMEHHOTO TOKA.
AMIIUTYIHOE U JEHCTBYIOLIEE
3HAYCHUE CUJIBI TOKA U HAIPSHKCHUSA

Bbubmmorexa [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpoussoxacTso,
nepenada u norpednenue
JNEKTPUUECKOH SHEPTUU

19

YCTpoHCTBO U MPAKTHUECKOE
MPUMEHEHHE JICKTPUIECKOTO
3BOHKA, T€HEPATOPa IIEPEMEHHOTO
TOKa, JIMHUI 2J1eKTponepeay

bubmmorexa [JOK
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://m.edsoo.ru/ff0cc324

DKOJIOTHYECKUE PpHUCKH IIpU
TIPOU3BOACTBE DJICKTPOOHEPTUH.

20 Kynbrypa rcnosbp30Banus
JNIEKTPOIHEPTHH B IOBCEAHEBHOM
KUZHH
MexaHUYECKHE BOJIHBI, YCIOBUS
acnpocTtpaHenus. [lepuos.
21 IéKoppo(:prpacnpompaiel—lﬁﬂ u bubmorexa LIOK
https://m.edsoo.ru/ff0cca54
JUTHHA BOJHBL [lomepeunsie 1
IIPOJIOJIBHBIE BOJIHBI
29 3Byk. CKOpOCTH 3ByKa. | pOMKOCTB Bubmmoreka LIOK
3ByKa. Beicota tona. TemOp 3Byka https://m.edsoo.ru/ffocccOc
DJIeKTPOMAarHUTHEIE BOJIHBI, HX
23 CBOﬁCfBa u ckopocTb. [1Ikana BuGamorexa LIOK
https://m.edsoo.ru/ff0ccfe0
IIEKTPOMAarHUTHBIX BOJIH
[TpuHIUITEL paJuOCBSI3H 1
24 TeneBuieHns. Pa3BuTHE CpeICTB
cBsi3u. Panmonokanms
25 KoHnTponsHas padora «Konebanus 1 bubmoteka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonmHEIHOE pactpocTpaHeHUE
26 CBETa B OJHOPOJIHOM Cpeie. bubmmoreka [JOK
Toueunblii ncTOUHKK cBeTa. JIyd https://m.edsoo.ru/ffocd350
cBeTa
OtpaxeHue cBeTa. 3aKOHbI
27 OT;)a)KeHI/ISI csera. [locrpoenne bubmorexa LIOK
N https://m.edsoo.ru/ffocd4e0
n300pakeHHNI! B IIIOCKOM 3epKajie
28 IIpenomnenue csera. [lonnoe bubnuotexa [JOK



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

BHYTpPEHHEE OTPaKCHUE.
[IpenenbHBIN yroy NOJIHOTO
BHYTPEHHETO OTPAKCHUS

https://m.edsoo.ru/ffocd 76

29

30

JlaboparopHas padora «H3mepenue
MOKa3aTesst MPEeTOMIICHUS CTeKIa»
JIunzel. [ToctpoeHne n3o0paxeHuit
B 1MH3e. PopMyIIa TOHKOM JIMH3BI.
VBenuueHue IUH3bI

bubnuoreka [JOK
https://m.edsoo.ru/ff0cd67a

bubnuoreka [JOK
https://m.edsoo.ru/ffOcddle

31

Jlaboparopnas pabora
«ccnenoBanue CBOMCTB
H300paKEeHHH B JIHH3aX»

32

JHucniepcus cBera. CroxHBIN COCTaB
6emnoro ceeta. LIger. JlaboparopHas
pabora «HabmnroieHre TUCTiepCHr
cBeTa»

33

Wurepdepenuns csera. udpakims
cBera. {udpakiponHas penréTka

bubmmoreka [JOK
https://m.edsoo.ru/ff0ced22

34

HOHepe‘IHOCTL CBCTOBBIX BOJIH.
Honﬂpmam/m CBCTa

bubnuoreka [JOK
https://m.edsoo.ru/ffOcf02e

35

OnTryeckue IprOOps U yCTPoicTBa
U yCIIOBHS NX 6E30IacHOTO
HpPUMEHEHHS

36

I'paHUIIBI TPUMEHUMOCTH
KJIaCCUYECKON MEXaHHKH.
[TocTynarel cienaabHON TEOpUU
OTHOCHTEIEHOCTH

bubnuoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTEIIPHOCTD
OJHOBPEMCHHOCTH. 3amemiieHne

bubmmoreka [JOK
https://m.edsoo.ru/ffOcfad2



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://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

BPEMCHU U COKpaIlCHUEC NJIMHBI

DHeprust U UMITYIbC
peITUBHUCTCKOIT yacThIpl. CBs3b

bubnuoreka [JOK

38
MAcCHhI C SHEPTUeil 1 UMITYJIbCOM. https://m.edsoo.ru/ffocfc68
DHeprus NoKos
K o O .
3 Ootommt encuwrammol reopit bmoresa LOK
B P https://m.edsoo.ru/ffocf6f0
OTHOCHTEIEHOCTH»
40 ®doronsl. Popmyina [Inanka. bubmotreka [JOK
DHeprust © UMITYIIbC GOoTOHA https://m.edsoo.ru/ffOcfel6
O
o | e
' o https://m.edsoo.ru/ffocffc4
CroneroBa
3 Y]
o | bkt S
A ' https://m.edsoo.ru/ff0d015e
«Kpacnast rpannna» gpotoaddexra
.0 I1. H.
£ | Totonss Romsecron nehcrnse boresa LOK
Aepa. A https://m.edsoo.ru/ff0d04a6
cBeTta
TexHudeckne ycTpoiicTBa u
MpPaKTHYECKOE MPUMEHEHHE!
44
(horoanemenr, porogaTynk,
coJiHeYyHas Garapesi, CBETOANO
45 Pemrenue 3a1a4 1o reme «JI€MEHTHI bubnuoreka [JOK
KBaHTOBOM OTITHKH» https://m.edsoo.ru/ff0d0302
Mopgens atoma TomcoHa. OmbITED Butmiorexa LIOK
46 Pesepdopna o paccesHuio o-

YHaCTHUII. HJ'IaHCTapHaH MOJICJIb aTOMa

https://m.edsoo.ru/ff0d091a



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://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

47

[ocrynarser bopa

bubmmoreka [JOK
https://m.edsoo.ru/ff0d0afa

48

49

50

W3nyvenue u noriomeHue GoToHOB
TP TEePexXo/ie aToMa ¢ OHOrO
YPOBHS SHEPIUU Ha Apyroi. Bumsl
CIIEKTPOB

BosnHoBbIe cBolicTBa yacTuil. BomHbt
ne bpoiinsa. Kopnyckynspho-
BOJIHOBOH Jtyanu3M. CIIOHTaHHOE U
BBIHYX/ICHHOE U3JTy4CHUE

OTKpbITHE PAJTUOAKTHBHOCTH.
OnbiTel Pesephopaa mo
OTIPE/ICIICHUIO COCTaBa
PaIroaKTHBHOTO M3ITy4CHUS

bubnuoreka [JOK
https://m.edsoo.ru/ff0dOafa

bubnroreka [JOK
https://m.edsoo.ru/ff0d0ca8

bubmmoreka [JOK
https://m.edsoo.ru/ffod0fd2

51

CaoiicTBa anbda-, bera-, ramma-
n3nydenus. Biusnne
PaIrOaKTHBHOCTH Ha KUBBIE
OpTaHU3MBI

52

53

OTKpBITHE TPOTOHA U HEHTPOHA.
HW3otomsl. Anba-pacman.
ONEKTPOHHBIA ¥ NO3UTPOHHBIN
Oera-pacnan. ['aMma-m3mydeHme
OHeprus CBsI31 HyKJIOHOB B siIp€.
Snepuble peakun. SnepHbIit
peakrop. I[IpobGieMsl, TepCIIeKTHBEL,
9KOJIOTUUECKHUE aCTIEKThI AEPHOM
SHEPTreTHKU

bubmmoreka [JOK
https://m.edsoo.ru/ff0d1162

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

54

DrneMeHTapHbIe YacTUIbl. OTKpBITHE
mo3uTpoHa. Mero bl HAOMIOACHHS U

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



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

56

57

PEeTHUCTpAIH SIIeMEHTapHBIX
gactuil. Kpymisrii cton
«DyH1aMEeHTaIbHBIE
B3auMoieiicTBus. EquHCcTBO
(hU3NIECKOH KapTHHBI MHpa»

Bun 3Bé3nHoro Heba. Co3Besaus,
SIpKKE 3BE3/IBI, TUIAHETHI, UX
BuuMoe aBwkeHne. CoHeuHas
cucTeMa

Connue. CoyiHeUHass aKTUBHOCTbD.
Hcrounuk sneprun ConHua u 3B€37

3BE3/IBI, HX OCHOBHEBIC
XapaKTepUCTUKH. 3BE3/IbI TTIaBHOM
MOCJIeIOBATENILHOCTH. BHYTpeHHEE
ctpoenue 38€31. CoBpeMEeHHbIE
MIPE/ICTABIICHUS O IPOUCXOKICHUH U
sBomouun ConHLa U 3BE37

58

Mneunsrtii [1yre — Hama
lNanakruka. Ilonoxenue u
nerxeHne ConHia B [anakTuke.
lNanaktuku. YEpHble ABIPHI B Apax
rajJaKTuK

59

Bceenennas. Pa3beranue ragakTuk.
Teopus Bonbiioro B3pbIBa.
PenukroBoe usinydeHue.
MeraranakTika

60

Hepemennsie mpooaeMbl
ACTPOHOMHH

61

KonTponbHas pabota «DIeMEHTb




ACTPOHOMHH U aCTPOPUZUKI»

62

63

64

Oo6o6uratomuii ypok. Ponb ¢husuku
U aCTPOHOMHH B SKOHOMUYECKOH,
TEXHOJOTM4YECKOH, COIMaIbHON U
ITHYECKOH cepax AesaTeIbHOCTH
YyeioBeKa

Oo6o6matomyii ypok. Ponb u mecto
(DU3UKHU 1 aCTPOHOMUH B
COBpPEMEHHOW Hay4yHOH KapTHHE
MHUpa

O606matomuii ypok. Posb
(hu3nUecKoi Teopun B
(hopMHpOBaHHUH MPEICTABICHUN O
(hU3HUECKOl KapTHHE MHUpa

65

O600matomuii ypok. Mecro
(hU3MYECKOI KapTHHBI MUpa B
006IIeM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYIHBIX
MPEICTABICHUIA O TIPUPOIE

66

67

68

PezepBHbIit ypok. MaruuTHoe noue.
ONeKTpoMarHuTHast MHIYKIHsS

Pesepsublii ypok. Ontuka. OCHOBBI
CIIEIMAIHON TeOpun
OTHOCHTEIBEHOCTH

Pe3sepubiii ypok. KBantoBast pusuka.
DIIeMEHTHI aCTPOHOMUH U
actpodu3uku

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784

OBHIEE KOJIMYECTBO YACOB I10

68



https://m.edsoo.ru/ff0d1784

TIPOI'PAMME







YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI V151 VUEHUKA

METOANYECKHUE MATEPHAJIBI UISA YYUTEJIA

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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