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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOl mporpammbl, mpexactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOi paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIMHU IpernojaBaHusl y4eOHOro
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX  OpraHu3amusx Poccuiickoii ~ dDenepanuu,
pean3yoIX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMBI.

Conepxanue mporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu oOydeHuu ux ¢GuznKe Ha Oa30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITeIbHOCTHOTO Noxoaa. [Iporpamma no ¢usrke COOTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpyeMbIM JIMYHOCTHBIM, IPEIMETHBIM M METaIllpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKKE YUYUTHIBACT HEOOXOAMMOCTb PEaH3allMd MEXKIIPEIMETHBIX
CBs3el (PU3MKM C EeCTEeCTBEHHO-HAyYHBIMU YyueOHBIMU IpeaMeTamMu. B Hell ompexpensiorcs
OCHOBHBIE 1IEH M3Yy4eHUs (DU3MKU Ha YPOBHE CpelHEero obuiero oOpa3oBaHUs, MJIAaHUPYEMbIE
pe3ysibTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METAlpEeAMETHbIE, NpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UIAHUPYEMBIE PE3YyIbTaThl OCBOCHUS Kypca (GU3UKM HAa 0a30BOM YPOBHE, B TOM UYHUCIIE

MpeIMETHBIEC PE3yIbTaThI MO roJlaM O0yUYeHUS;

e cozaepxanue yueOHoOro npeamera «Dusnkay 1o rogaM oOydeHus.

®u3rkKa Kak HayKa 0 HauOoJjee O0IKX 3aKOHAX MPUPOIBI, BEICTyMAas B KayecTBe y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHbIN BKJIJ] B CUCTEMY 3HAHUI 00 OKpYyXarolleM MHpE.
HIkonbHBIA Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX Y4EOHBIX
MIPEIMETOB, MOCKOJIbKY (PHU3UUYECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBICHUH, N3y4aeMbIX
XuMHel, ouonorue, usmueckoi reorpadueit u actpoHomueit. Mcnonp3oBaHue U aKTHUBHOE
NpUMEHEHHE (U3NYECKUMX 3HAHUN ONpeNeNseT XapakTep U pa3BUTHE pPa3HOOOpPa3HBIX
TEXHOJOTHMIl B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHs] HOBBIX
MaTepuasoB C 3aJJaHHBIMUA CBOWCTBaMU U Jpyrux. U3ydenune Gu3nKi BHOCHUT OCHOBHOW BKJIaJ B
dbopMUpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00yJaromuxcs, B GOpMUPOBaHUE YMEHUI
IPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUH UMHU YYEOHBIX HCCIIEeI0BaHUI.

B ocHoBy kypca ¢husuku st ypoBHS CpeHEero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UIICH,
KOTOpPbIE MO’KHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTUYECKHU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepHal Kypca GU3UKA 0ObEAUHEH BOKPYT
busnueckux Teopuil. Bemgymmm B Kypce sBusieTcss (GOPMHUPOBAHHME TMPEICTaBICHUA O
CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEUIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mpeanosiaraeT UCIOIb30BaHHE T'YMaHUTAPHOTO
noTeHnuanta GU3N4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKUMHU IPoOIeMaMu.

Hoes npuknaonou nanpasnennocmu. Kypc pusnuku npenmnoiaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUH U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes osxonocusayuu peaansyercs IOCPEACTBOM BBEICHHUS JJIEMEHTOB COJEpKaHUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM MpoOjieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXAeHUs Npo0IeM pallMOHaIbHOTO IPUPOJIONIOIB30BaHUS U
9KOJIOTHYECKOI 0€30MacHOCTH.

Crep>KHEBBIMHU 3JIEMEHTAaMH Kypca (U3MKH HAa YPOBHE CpeIHEro o0mero oOpa3oBaHUS
SBIISIOTCS (pU3MUecKkue Teopuu ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKTYpe HOCTPOCHHS
¢bu3nueckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB U IPUHLIMIIOB B COBPEMEHHBIX
NPEJCTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeITEeNFHOCTHBIN MOX0/] B Kypce (DM3MKU pealin3yeTcs MPExXIe BCETO 3a CUéT
OpraHu3alK 3KCIEPUMEHTAILHONW JesATeIbHOCTH oOydarouuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOphIE B MporpaMme MO (PU3UKE OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHUYECKUX MPAKTHYECCKUX padoT. BeigeneHrue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
IPOBOJUMBIX JJIsI KOHTPOJSI M OLEHKH, OCYLIECTBISETCS YYaCTHHUKAMH OOpa30BaTEIbHOIO
npolecca UCXOs U3 0COOEHHOCTEH IIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
oOecrieunBaeTcs OBJAJCHHE OOYYaIOUIMMHCS YMEHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
UCCIICIOBAaHHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH W TIOCTAaHOBKY ONBITOB IO IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.

Bosnblioe BHUMaHue yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUTS pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3a/1a4 C SIBHO 33JJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE MPUMEHSITh H3YUYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTU KakK W3 OJIHOTO pasjena
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zenoB. s KayeCcTBEHHBIX 3ajjau IPHUOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE IpOTeKaHWs (U3NYECKUX SBICHUH M IPOLIECCOB B
OKpYXKarolIel >KU3HH, TpeOyromue BbIOOpa (PU3UUECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu  PI'OC COO Kk MarepuaabHO-TEXHUYECKOMY
oOecrieyeHn0 y4yeOHOro mporecca 0a30Bbli ypOBeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
oOmiero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX INMPEIMETHOro KaOuHeTa (PM3MKHU WIH B
YCIIOBUSX MHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAyYHOro LKMKIiIa. B xabunere
(bu3HUKH T0JKHO OBITH HEOOXO0MMOE 1a00paTOpHOE 00OPYAOBAHUE IS BHIIIOJTHEHUS YKa3aHHBIX
B TIporpamMme 1O (HU3MKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
o0opyoBaHue.

JleMoHCTpaliiOHHOE 000py/I0OBaHWE (POPMHUPYETCS B COOTBETCTBUM C TPUHIIMIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00€CneunBaeT MOCTAHOBKY MEPEUYHUCIEHHBIX B IpOorpaMme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsl WCCIEIOBAaHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
HIMIUPHYUECKUX U PYHAaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHUI.

JlaboparopHoe 000OpyaOBaHUE ISl YYEHUYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuuBaeTcs B pacdy€re OJHOrO0 KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM aHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.

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

e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OO0y4aromMXcsi K HAydYHOMY H3yUEHUIO

MPUPOJIBI, Pa3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeEToJe TMO3HaHUA U (opMHUpOBaHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBJICHHSIM;



(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3yuyeHHs] OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

dopmupoBaHne YMEHHI OOBSICHATD SBJICHUS C UCIIOIB30BAaHUEM (PU3NUECKUX 3HAHUN U
HaY4YHBIX JJOKA3aTEIIbCTB;

(dbopmMupoBaHUE TPEACTABICHUN O PO (PU3MKH Ui Pa3BUTHSA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHA.

JlocTikeHre 3TUX Leneld oOecreurBaeTcsl pPelIeHHEM CIEAYIONIMX 3a7ad B Ipoliecce
U3YYeHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

NpUOOpETeHNE CUCTEMBl 3HAaHUK 00 OOIMX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOYAsi MEXaHUKY, MOJICKYJSIPHYIO (PU3HUKY, SIEKTPOANHAMUKY, KBAHTOBYIO
(GU3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

dopMHupoBaHHE YMEHUH MPUMEHSATh TEOPETUYECKUE 3HAaHUSA JUISI OOBSICHEHUS
¢u3nyeckux SBICHUH B MPUPOAE M Uil NPHHATHS TNPAKTUYECKUX pEIICHUH B
HIOBCETHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB peIIeHHs Ppa3IWYHbIX 3a7ad C SIBHO 3aJaHHON (hu3nueckoit
MOZEJbI0, 3a7ady, MOJPa3yMEBAIOIINX CAMOCTOATEIFHOE CO3AaHue (DU3UUECKON
MOJIETIH, aJICKBaTHON yCIOBHSIM 331a4H;

NOHMMaHHE (PU3NYECKUX OCHOB W NPUHIMUIOB ICHCTBUS TEXHHYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJaMH CaMOCTOSATEJIFHOTO IUIAHUPOBAHUS M MPOBENCHUS (DU3NYECKUX
OKCIEPUMEHTOB,  aHalW3a ©  WHTEpOpeTanud  HH(pOpMAaruH,  ONpeleIeHUs
JOCTOBEPHOCTH IIOIYy4YEHHOTO PE3yJIbTaTa,

CO3JJaHNE YCJIOBHUH IJIS1 Pa3BUTUS YMEHHH IPOEKTHO-HCCIEA0BATENbCKOM, TBOPIECKON
JeATEIIEHOCTH.

Ha wusyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YpPOBHE CpellHEro oOIIero odpazoBaHUs
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIIIETCS. PEKOMEH/IOBAaHHBIM, YYHTENb JellaeT BBHIOOp MpoOBeIeHHsS 1a00paTOpHBIX padoT U
OTIBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. Hayunblie MeToAbl MO3HAHUS OKpyXxaroiuiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3MYECKUX SBICHUN M TporeccoB. Hayunsle rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. [ paHHIIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB. [[pHHITUIT COOTBETCTBHSI.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAayyHOW KapTHHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC U3MEPUTEIHHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYMKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpOCTh (CpeAHSIsl CKOPOCTh, MITHOBEHHAas CKOpPOCTb) M YCKOPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopAuHaT. ClokeHHe nepeMenieHul u
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NepEMEILEHUS MaTepUaibHOW TOYKU OT BPEMEHHU.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonuneiiHoe naBuxeHue. J[BkeHHEe MaTepuaibHOM TOYKHM IO OKPYKHOCTHU C
IIOCTOSIHHOM 110 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yacTtoTa oOpauieHus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuueckue yCTpoiicTBa W IPAKTUYECKOE TNPUMEHEHHUE: CIHUJOMETp, JBUKCHHE
CHaps1J10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, WILTIOCTPALMd KHHEMAaTUYECKUX XapaKTePUCTHUK JIBHIKEHUS.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoIIeHHOT0 MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hanpasnenue ckopocTH IIpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIBEO ONPEAEICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBaHnre  COOTHOLIEHUS ~ MEXAY  IMYTAMH, [POWIEHHBIMH  TEJIOM  3a
NIOCJIEZI0OBATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IIPU PABHOYCKOPEHHOM JBWXXEHHMH C
HayaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocurenbHOCTH ['anuiies. 1lepsoiit 3akoH HeroTona. MHepLmanbHble cHCTEMBI
oTCcuéTa.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MarepuanbHOU ToOUYKU. Tpernii 3akoH HpI0TOHA [UIsl MaTepranbHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nmokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO Tela.

MOMEHT CuiIbl OTHOCUTENIBHO OcH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIMIIHUKY, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3yuenue ABM>XeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckas sHeprus marepuaibHON TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
JHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble U HEMOTEHLHUANbHbIE CHIIBL. CBsA3b pabOThl HENOTEHIMAJIBHBIX CHI C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs NMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYECKOW JHEPrHHM Tella Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS U B3aUMOJICHCTBUS YaCTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKyn. KoiaumdecTBo BelecTsa.
[TocrossnHast ABorajpo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usamepenue. lllkana remneparyp Llenbcusi.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
ueanpHOro rasa. AOCOJIOTHas TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKON SHepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkama temneparyp KenbBuna. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
IIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHHe U30IIPOLIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JHUCKPETHOE CTPOCHME BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEXMOJIEKYJIIPHOT'O B3aUMOJICHCTBUSI.

Mogeinb, HUTFOCTPUPYIOLIAs IPUPOLY JABIECHU ra3a Ha CTEHKHU COCYAA.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpOLECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

OmnpeneneHnne Macchl BO3JlyXa B KJIACCHOM KOMHATe Ha OCHOBE H3MEpeHH 00béMa
KOMHATBHI, IaBJICHUS U TEMIIEPATYpPBI BO31yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckass cucteMa. BHYTpeHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ u3mMeHeHus. KoanuecTBo TemaoTel U padoTa. BHyTpeHHss sHEprust 0AHOATOMHOIO
UJeaIbHOrO ra3a. Busl Teronepeayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3IIydeHHE. Y IeTbHas
TEMJIOEMKOCTH BelecTBa. KoaudecTBo TEIUIOTHI IpH TEIUIoNepeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs npoieccoB B MPpUPO/IE.

TenioBeie MamuHbL. [IpuHIUIIBL [EeHCTBUS TeTIOBBIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
Teru1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. {ukn Kapao u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHudyeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHUE: JBUraTellb BHYTPEHHETO
Cropasusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tejla MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH M3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOr0 BO3/yXa, HarpeBaHue 3(upa B JATyHHOU TPYyOKe MyTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTaTeNsi BHYTPEHHETO CTOPAHUsI, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHUTEIIbHAs BIAKHOCTh BO31yXxa. HachlmeHnHblil nmap. YaenbHas TemioTa mapooopa3oBaHUs.
3aBUCUMOCTh TEMIIEPATyphl KUIICHUS OT AaBJICHUS.

Teépmoe Teno. Kpucramnmaeckrne u amopdHbie Tena. AHU30TPOIHS CBOWCTB KPUCTAJLIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpucramnuzauus. YelbHas
TerioTa miasiaeHus. Cyonumarius.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH MOJIYYCHHA COBPCMCHHBIX MaTcepuraioB, B TOM YHUCJIIC
HaHOMAaTCpUuaJIOB, U HAHOTCXHOJIOIUHU.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnenne npu nOHMKEHHOM JIaBJICHUU.

CrocoObI U3MEPEHUS BIAKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTU BO3yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apan. JlBa BHa DJIEKTPUYECKUX 3apsfoB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUUIECKOTO 3aps/a.

BzaumoneiictBue 3apsimoB.  3akoH  Kymona. TodeuHslii  snekTpuyeckuid — 3apsia.
Onektpuueckoe nose. Hanpsok€HHOCTh 3nekTpuueckoro mossd. [lpuHmmn cyneprno3uuuun
IEKTPUYECKUX MOJIEN. JIMHNN HaNPSYKEHHOCTH AIIEKTPUYECKOTO MOJIS.

PaGora cun osnektpocratuueckoro mosd. Ilorennuan. PasHOCTh MOTEHLMANOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM ToJie. JIuaaeKTpruieckasi IpOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsKEHHOTO KOHJEHCATOPA.

TexHnueckue ycTpoilcTBa M MNPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3alUTa, 3a3€MJICHHE 3JIEKTpPOnpHOOpOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKH TOKa.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DneKTpuuecKkoe COIIPOTUBIICHUE. VY nenbHoe COIPOTHUBIIEHUE BELIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAsA CHJIA U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH Oma Jist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNIEeKTPOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TomynpoBonHuku. CoOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IOJYIPOBOTHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PAcCTBOpax M paciulaBax »3JEKTPOJIHUTOB. DJIEKTPOJIUTHYECKAs
Juccoruanus. JIEeKTPOIIN3.

DnexTpuueckuil Tok B razax. CaMOCTOSTENbHBIN 1 HECAMOCTOSTEIbHBIN pa3psaa. MoiaHuUsL.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHbIe MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHBJICHUS, BAKYyMHBIH AHOJ, TEPMHUCTOPHI M (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JUJIMHBI, ITUTOMIAIHN
MOTNIEPEUHOT0 CEYEHUS U MaTepHaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMoe u3MepeHue >IeKTpoABMKYIIEH cuiibl. KopoTkoe 3aMblKaHHE TallbBAHMYECKOTO
AJIEMEHTA M OIlEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/1A.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yueHnune cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYIIEH CHIIBI  HCTOYHHMKA TOKAa W €ro  BHYTPEHHETO
COTIPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce OCYyIIECTBISICTCS C yYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, Hay4YHbId (akT, rumore3a, Qu3nyeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMM, JMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPbl M HMX IMPOCKIMHU HAa OCHU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoecusn: mexanuueckoe JBM)KEHUE B JKUBOM npupoje, 1uddysus, ocMoC, TEII000MEH
KUBBIX OPTraHU3MOB (BHJIbI TEIUIONEPEIaud, TEIJIOBOE PABHOBECHE), SJICKTPUUYECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPHABIX TeJl, JKUAKOCTEH M Ta30B, 3JEKTpUYECKHE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

l'eoepaghus: BTaXXHOCTH BO31lyXa, BETPhI, OapoMeTp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMKEHUI C UCIOIBb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET ¥ JIpyrue), JBUTATellb BHYTPEHHETO CropaHds, ©apoBas TypOuWHa, OBITOBOM
XOJIOMIIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUH TOJIYUYEHHsI COBPEMEHHBIX MAaTEepPHUaioB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJIOIWMH,  3JEKTpocTaTHYecKass  3allluTa,  3a3eMJICHUe
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEp, dJIEKTpOHArpeBaTeibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TaTHBAHHKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

ITocTossHHBIE MarHuThl. B3auMomelcTBHE INOCTOSHHBIX MAarHUTOB. MarHuTHoe MoOIe.
Bekrop MarHuTHOM MHAYKUMU. [IprHIMN Cynieprio3uuy MarHUTHBIX NOJIeH. JIMHUKM MarHUTHOU
uHAyKuuy. KapTrHa TuHUE MarHUTHON MHAYKLUHU TOJISl IOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1osie IpOBOAHMKA C TOKOM. KapThHa JMHMM MHAYKIMM MarHUTHOTO ITOJIS
JUIMHHOT'O IIPSIMOTO IIPOBOJHUKA U 3aMKHYTOI'O KOJBLEBOIO IPOBOAHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumozaeiicTBie NPpOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKeHHE 3apsiHKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuisl Jlopenna.

SIBieHME DIIEKTPOMAarHUTHOW MHAYKUMU. [lOTOK BekTOpa MarHUTHOM WMHIYKIUH.
DIIEKTPOABMKYILAsA CHJIA MHIYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHIyKunu dapanes.

BuxpeBoe ayiekTpuueckoe IMose. ONEKTPOJABMIKYIIas CWia WHAYKIMM B IPOBOJHUKE,
JBHKYILIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DJIEKTPOABMKYIIASI CHJIAa CAMOUHYKIIUH.



DHeprusi MarHuTHOTO TIOJISI KATYIITKHA C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JICKTPOMArHHTHI, JICKTPOABUTATEIb, YCKOPUTEIIH dJIEMEHTAPHBIX YaCTHII, UHIYKIIUOHHAS 1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIvHUY MHYKIIUA MarHUTHOTO TIOJIA.

B3auMopeiicTBre ABYX MPOBOJTHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuiio Jlenua.

3aBUCUMOCTD JJICKTPOIABUKYIIECH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBieHre CaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsL KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue sBlIEHUS JIEKTPOMArHUTHONW MHAYKIIHU.

Pa3nes 5. Kosiebanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojHble MexaHMuyeckue KojeOaHus. ['apmMoHuueckue
kosnebanus. Ilepuon, wactora, amrmumtyga W ¢aza konebanuil. IIpyKUHHBIH MasTHHK.
MareMaTiuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbublif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM KOHTYype. AHAJNOTUs MEXJIYy MEXaHWMYECKUMHM M 3JIeKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UACAIBHOM KOJeOaTeIbHOM
KOHTYpE.

[TpencraBiaenue o 3aTyxamomux KojeOaHUsIX. BbIHYXeHHble MeXaHMUYECKHE KOJeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[TepemennsbIil Tok. CUHYCOMIAIbHBIA NMEPEMEHHBIM TOK. MOIIIHOCTh MMEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. I[IpousBoacTBo, mepemaya W NOTPeOJIEHUE 3IIEKTPUUECKOW HSHEPIHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUSA
AJIEKTPOIHEPTUU B MOBCEAHEBHOM )KU3HH.

TexHu4yeckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHA 3BOHOK,
TeHEepaTop MEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM cucTeMbl (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasiTHUK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOaHUIA.

Hab6nronenue pezonanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuumnorpamMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onaHc mpu mociaeaoBaTeIbHOM COSAMHEHUH PE3UCTOpPA, KaTYIIKH WHIYKTHBHOCTH M
KOHJIEHCATOPA.

Mogenb IMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH TMIEPUOJIa MAJIBIX KOJeOaHM rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchl Tpy3a.

HccnenoBanne nNEepeMEHHOTO TOKa B ILENM M3 IOCJEI0BATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMazcHuUmHbvle 60JIHb

MexaHu4ecKre BOJIHBI, yCIIOBUs pacnpocTpanenus. [lepuon. CkopocTh pacpocTpaHeHHs
W januHa BONHBL [lomepedHble W MponoJibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Jy4YEHUsl 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarauTHOi BOJHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JICKTPOMArHUTHBIX BOJIH.

[[Ikana 37MeKTPOMarHUTHBIX BOJIH. [IpuMeHEeHHE 3JEeKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHU. Pannonokanusi.

DNEeKTPOMarHUTHOE 3arps3HeHUE OKPYKAIOIIeH Cpebl.

TexHUYeCcKue yCTPOMCTBA U MPAKTUUYECKOE MPUMEHEHHE: MY3BbIKAJIbHBIE WHCTPYMEHTHI,
VIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaJauONpPUEMHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

O0pa3oBaHue U pacpoOCTpaHEHUE TOMEPEUHBIX U MPOJI0IbHBIX BOJH.

Konebmomieecst Te10 Kak HICTOYHUK 3BYKa.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJH.

Habmronenue natepdepeHny u AuQpakini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue CBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTMTYIOM W YacTOTOU
KoJIeOaHui.

HccnenoBanne  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)XX€HUE, MPEIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsmonuHeitHOe pacipocTpaHEeHHE CBETa B OJHOPOJIHON Cpeie.
JIyud cBera. ToYEUHBI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne H300pakeHUN B IIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TMpEIOMJICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPa’KEHUS.

Hucnepcus ceeta. CiioxkHbli cocTaB 6enoro cera. L{ser.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpaxkmus csera. [udpakuumonnas pemérka. YciaoBue HaOMIOIEHUS TJIaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TeJIECKOI, BOJIOKOHHAs ONTHKA, JU(pPaKIMOHHAS
pemeTKa, NOJIAPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruuyeckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTephEepeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

W3mepenue nokasaresns IpeJoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nes 6. OcHOBBI cielIHAJIbLHON T€OPUH OTHOCHUTEIbHOCTH

['paHubl MPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTynarsl crienuaibHOM TEOpUH
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTh MOJYJSI CKOPOCTH CB€Ta B Bakyyme, MPUHLUI
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMe/ICHUE BPEMEHH U COKPAILIEHUE JITHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTUIbI. DHEPIUs MOKOS.

Pa3nen 7. KBantoBas puszuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBs3u dHEpPrun GOTOHA C €r0 YACTOTOW. DHEPrUsl U UMIYJIbC
¢doroHa.

OtkpeiTe u ucciegoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3aKOHBI
dotoaddekra. YpaBuenue DitHmreitHa 115 hotodddekra. «KpacHas rpanuiay Gorodddexra.

JaBnenue cBera. OnwiTel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpOHCTBA M TPaKTHUECKOE NpUMEHeHHue: (oTorneMeHT, (OTONATUHK,
coJIHEeUHas OaTapesi, CBETOIUOI.



Jlemoncmpayuu

®oTo3heKT Ha YCTAaHOBKE C IMHKOBOM TUIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETo GoTorddexra.
CBeToquoI.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mopnens atroma Tomcona. OmbiTel Pesepdopna mo paccesuuto o -uactuil. [lnanerapHas
mozenb atoMa. [locrynarel bopa. U3nydenue u nornomieHue GOTOHOB IpU MEPEXojie aToMa ¢
OJIHOTO YypOBHSA »HEpruM Ha Jpyroil. Buasl cnextpoB. CHEKTp YpOBHEHl SHEpPruM aroma
BOZIOpPOAA.
BousiHoBBI€ cBOMcTBa yacTull. BosHbl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Ayaiu3M.
CHOHTaHHOE U BBIHYKJEHHOE U3JIyYEHUE.
TexHuueckue yCTpOCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbI aHaINU3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mopuenb onbiTa Pezepdopna.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habumronenne nuHelyaTbIX ClIEKTPOB U3IIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
Habmroienue nuHedyaToro CeKTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTh  CTPOEHMS  sjpa. OTtkpbiTHE
panuoaktuBHOCTU. OnbITH Pezepdopra mo onpeesneHuio coctTaBa pagioakTUBHOTO U3ITyYEeHHUS.
CgoiicTBa anb(a-, 6era-, raMmma-u3aydyeHus. BiusHue painoakTHBHOCTH Ha )KUBbIE OPraHU3MBI.
OtkpeiTue mpoTOoHa W HeiTtpoHa. Hyknonnas monens sinpa IeiizenOGepra—lBaHeHKo.
3apsn saapa. MaccoBoe uucio sigpa. M30Torsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnan. ['amma-usznyueHue. 3akoH
paZMoaKTUBHOIO pacnaja.
OHeprus CBs3U HYKJIOHOB B siape. S nepHble cuiibl. Jledext maccsl sapa.
Snepusle peakunu. [lenenue u CUHTE3 SAED.
SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IlpoOremMbl M MEpCHEKTUBBI  sAACPHON
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI IACPHON SHEPTETHKU.
OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHULL.
dyHnaMeHTanbHbIE B3auMoecTBus. EquHCTBO (hr3nyeckoil KapTHHBI MUpa.

TexHuueckue ycTpoicTBa M NMpPaKTHMYECKOE NMPUMEHEHHUe: J03UMeTp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass boMOa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

HccnenoBanue TpeKoB YacTHUI] (110 TOTOBBIM (oTorpadusim).
Pa3pen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH

OTaIbl pa3sBuTHA  ACTPOHOMUMU. HpI/IKHaI[HOC U MHPOBO33PCHUYCCKOC 3HAYCHUC
ACTPOHOMMHU.

Bun 3Bé3nnoro HeGa. Co3Be3aus, spKkue 3BE3/IbI, TUIAHETHI, UX BUAUMOE JIBHKEHUE.



Conneynas cucrema.

Connue. Conneunast akTuBHOCTh. Mctounuk sHeprum ConHna u 3BE3A. 3BE3ABI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlUarpamma «CHEKTpaJbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIABHOM MOCIEAO0BATEIIBHOCTUA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3] IJIABHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEMEHHBIE MPEACTABIECHUS O
IIPOUCXOXKAECHNUN U 3BotolMu CoslHLA U 3BE3]1. DTalnbl )KU3HU 3BE3 L.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TalaKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon XaO6ma. PaszOeranme ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabumroneHnss HEeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/HUS
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKON cdepax [eATeIbHOCTH YelIOBeKa, POJdb M MeCTO (U3MKH M acCTPOHOMHUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (U3NYECKON Teopun B (OPMUPOBAHUU
npeCTaBiIeHu 0 (pru3nmuecKor KapTuHE MHpa, MECTO (PU3NIECKOI KapTHHBI MUpa B 00IIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbie CBSI3H

Uzyuenue kypca ¢usuku 06azoBoro ypoBHs B 11 Kkiacce ocylmiecTBIseTCS € Y4ETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMu MaTeéMaTuKH, OWOJIOTUH, XHMHH,
reorpadyu U TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHUE, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
DKCIIEPUMEHT, MOJACIIMPOBAHUE, MOJIEb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIO’KEHHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTApHBIX (DYyHKIIHIA,
MPU3HAKU 110J100MS TPEYTOJIbHUKOB, OIIPEEICHNE TUIOIIAIU IUIOCKUX QUTyp U 00BbEMa Tel.

buonocus: »nexrpuueckue SBICHUS B JKUBOW NIpHUpoOJE, KojeOarelbHbIE BUKEHUS B
J)KUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B JKUBOM MPUPOJE, NEUCTBUE pPAJHUALMK HA >KUBbBIE
OpraHu3MBl.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTAUIMYECKass CTPYKTypa TBEPABIX TeI,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX Py, (oTochEMKa 3eMHON
IIOBEPXHOCTH, IIPEICKA3AHUE 3EMIICTPICCHUM.

Texnonocus: MTMHUM SJEKTPOINEpPEad, TEHEPATOP NEPEMEHHOTO TOKA, SJIEKTPOABUTATEINb,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpuUEMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBU-neus,
MPOEKIIMOHHBIN anmnapat, BOJOKOHHAs ONITHKA, COJTHEYHAsI OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yuebHOro mpeavera «®dusmuka» Ha ypoOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
METaNpeAMETHBIX U MTPEAMETHBIX 00Pa30BaTEIILHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHHS yueOHOro mpeamera «DHU3MKa» JOJDKHBI OTPAXaTh
TOTOBHOCTh M CIIOCOOHOCTb OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM LIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
paclIupeHHre KU3HEHHOI'O OIbITa U ONbITA AESITEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKoOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUMU  OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHA POCCUICKOIr0 OOIIECTBa;

MPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAHUCTHYCCKHX M JEMOKPATHYCCKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIBHOCTh B WHTEpEcax TpakIaHCKOTro oOIIecTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTEIbHON OpraHU3ally;

yYMEHHE B3aWMOJICHICTBOBATh C COIMAJIBHBIMH HHCTUTYTAMH B COOTBETCTBHH C HX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NAaTPHOTHYECKOTO BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'PpaXKTaHCKON UACHTUYHOCTH, MTATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAApCTBEHHBIM CHMBOJAM, JIOCTHIKEHUSM POCCUUCKHUX
yU€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, ’TUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMIO M IMPUHHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEGHHOCTH, B TOM YHCIIE B IEATEIHLHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAYIIETro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY Hay4HOTO TBOPUECTBA, MPUCYIIETO
¢du3nueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEeC K pa3iuuHbiM chepam MpopecCHOHATbHOW JesTeNbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymyiiei
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIBTYphl, OCO3HaHHME TIJ00ATBHOIO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;



MJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOrO pa3BUTHUS YEJIOBEYECTBA;

pacHIMpeHHe OMbITa JEATEIIbHOCTH 9SKOJIOTMYECKOW HAMpaBJICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO AESITENIBHOCTh UHIMBUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble JJornueckue aeicTBu:

CaMOCTOSITENILHO (DOPMYJITMpPOBaTh M aKTYyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JTIOCTHKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

paspabarbeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB IENSIM,
OIICHUBATh PUCKH ITOCIICICTBHUI JICSITCIBHOCTH;

KOOPJMHUPOBATh U BBINOJHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPHU PEIICHUH )KU3HEHHBIX MPOOJIEM.

ba3oBble uccienoBaTeabCKHe JeiicTBHS .

BIIQ/IETh HAYYHOW TEPMHUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HAyKH;

BIIJICTh HABBIKAMHU YYEOHO-MCCIIEOBATEIBCKON M MPOEKTHOM NIEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB PELICHHS 3a/1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSTEIHHOCTH TIO TOJYYEHHIO HOBOTO 3HAHMs, €r0 HMHTEPIIpETaIluH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTYallMAX, B TOM YHCIE TMpHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIAITh NPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyaJlM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUsl, HaXOIUTh apPryMEHTHI IS JIOKa3aTelbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh TapaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh IMOJYYEHHBIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIICHUBAThH UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Ja4d B OOpPa30BATEIHHOM JCSATEIHHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3HKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh PUOOPETEHHBIN OIIBIT,

YMETh NMEPEHOCUTH 3HaHUS M0 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOIEMBI U 33]1a4UH, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIQJICTh HABBIKAMH TOMy4YeHHUS WH(OpMAUU (PU3NYECKOTO COJEPKaHUS U3 MCTOUYHUKOB
pa3HbIX THIIOB, CaMOCTOSITEJIbBHO OCYIIECTBIIATH NOUCK, AaHAJIM3, CUCTEMAaTU3alUI0 U
MHTEPIPETALNIO UHPOPMALIMK PA3IMYHBIX BUJOB U (HOPM IMpeICTaBICHUS;

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

UCIIONIb30BaTh CPEICTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pPEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX 3a/1ad C COOIIOJEHUEM
TpeOOBaHUI 3PTrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeHtsl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HaYeHWs WHGOpPMAMM © I1EJICBOM AayAWTOPHH, BBIOUpAs ONTUMAIBHYIO  (OpMY
IIPEICTABJICHUS U BU3YATIU3ALIUH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3WKHU M BO BHE-YPOUHOU JESATEILHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH U CMATYaTh KOH(IUKTHL,

pa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUYKY 3pPEHHUSA C HCIOJb30BAaHUEM S3bIKOBBIX
CPECTB;

MMOHUMATh U UCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHHOW U MHIUBUIYAIbHOU PabOTHI;

BBIOMPATh TEMATUKy U METOJbl COBMECTHBIX JEHCTBUM C Y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MPUHUMATh LEJIU COBMECTHOH JESITENbHOCTH, OPraHUW30BBIBATH M KOOPAUMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUM, pPaCIpelesATh POJIU C YU4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHON pabOThI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)XJOr0 YYaCTHHKA KOMaHJbl B OOIIUI pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeaiaraTh HOBBIE NMPOEKTHI, OLICHUBATh HJAEU C IMO3UIMU HOBH3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PA3NIMYHBIX CHUTYalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PerynasiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE e CTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIBHO COCTABJIATH IJIAH PEUICHUS] PACUETHBIX M KAaYECTBEHHBIX 3a]ady, IUIaH
BBITIOJIHEHHSI TIPAKTUYECKON pPabOThI € YYETOM MMEIOMIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacCIIMPSTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelLIcHHUE;

OIICHUBATh MMPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMHUPOBAHMIO W TPOSBICHUIO JPYAUIMH B 00JacTh (PUBHKH,
MTOCTOSTHHO TTOBBITIIATh CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTE/JIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLICHUBATh

COOTBETCTBHUE PE3YJITATOB LIEIISIM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
Y MBICITUTENBHBIX MPOLIECCOB, UX PE3yIbTaTOB M OCHOBAHMIA;

UCTIOJIb30BaTh MPUEMBI pEIICKCUU ISl OLICHKH CUTYAIlMH, BEIOOpA BEPHOT'O PEIICHUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX [P aHAIU3E PE3yJIbTAaTOB ACATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU.

B npouiecce AO0CTHXEHUS TUYHOCTHBIX PE3YIbTaTOB OCBOCHHUS MIPOrPaMMBI IO (pU3UKE AJIs
YPOBHSI CpeAHETo OOIIero oO0pa3oBaHUs y OOyYaIONIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJUICKT, MPEANOaralouii coOpMHUPOBAHHOCTS:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBLHOE COCTOSIHUE,
BUJICTh HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJIMPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yMeHue NpUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHE, CIIOCOOHOCTH aJanTHPOBATHCS K OSMOIMOHAIBHBIM
M3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;;

BHYTpEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTHKCHHUIO IENd MU YCIexy,
ONTUMU3M, HUHUIIMATUBHOCTh, YMEHHUE IEHCTBOBATH UCXO/IS M3 CBOMX BO3MOKHOCTEH;

OMITATUH, BKIIOYAIOMEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBLHOE COCTOSHUE IPYTHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOILIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOAbMU, 3200THTHCS, IPOSBIISTh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

MNPEJIMETHBIE PE3YJIBTATHI

K xonny oOyuenusi B 10 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTUH COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B NPAKTHYECKOU
JNeATEeILHOCTH JIFOIEH;

YVUUTHIBATh TPAHUIBl MPUMEHEHUS HW3YYCHHBIX (PU3NYECKUX MOJENel: MaTephalbHas
TOYKa, MHEepLHalbHas cucTeMa oTcuéra, aOCOIIOTHO TBEPJOE TEJIO, MACANbHBIM Tra3, MoJenu
CTPOCHUS Ta30B, KUJKOCTEH W TBEPABIX TEJ, TOUCUHBIH DIIEKTPHUUECKUH 3apsii MPH PEIICHUH
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KHHETUYECKOH TEOpPUU CTPOEHHUS BEIECTBA M 3JIEKTPOJUHAMUKU:
paBHOMEPHOE W PAaBHOYCKOPEHHOE TPSMOJIMHEWHOE IBI)KEHHE, CBOOOJHOE TMaJeHHe Tell,
JIBIDKEHUE TI0 OKPY)XKHOCTH, WHEpLHMs, B3auMojencTBue Tei, auddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KUJIKOCTeH M TBEPIBIX Tell, U3MEHEHHEe 00bEMa Ten NMpH HarpeBaHUU
(OXJaKJIeHNUN ), TEIJIOBOE paBHOBECHE, MCIapeHNe, KOHACHCAIHs, TUIaBJIeHNE, KPUCTAJUIN3allHs,
KHTICHHE, BIAXHOCTh BO3yXa, MOBBIIICHUE TABJICHUS Ta3a MPU €r0 HATPEBaHWU B 3aKPHITOM
cocynle, CBS3b MEXKIY IapaMeTpaMH COCTOSHHSI Ta3a B HM30MpoIeccax, SJEKTPU3aIlus Tel,
B3aMMO/ICHCTBHE 3apsI/I0B;

OIKCBHIBATh MEXAaHUYECKOE JIBUKECHUE, HCIONIb3Ys (PU3NUYECKHUE BEIWYMHBI: KOOpAMWHATA,
yTh, TEpEeMEIeHHe, CKOPOCTh, YCKOPEHHE, Macca Tella, CHila, UMITYJIbC Teja, KHHETHYeCKas
DHEPTHWs, TOTEHIMAJIbHAs HJHEPrHs, MeXaHWdeckas paboTa, MeXaHHMUYeCKass MOUIHOCTH, TIPH
ONMHMCAHUW TPABUIBHO TPAKTOBaTh (DU3MUECKH CMBICT UCIHOIB3YEMBIX BEIUYHMH, WX



0003HaYeHHs U €IMHUIBI, HAXOAUTH (YOPMYJIbI, CBA3BIBAIONINE TaHHYIO (PU3NYECKYIO BETUUYUHY
C IPYTUMU BEIMYUHAMU;

OMKCHIBATh HW3YYCHHBIC TEIJIOBBIC CBOMCTBA TEN W TEIUIOBHIC SIBICHHS, HCIOJB3Ys
dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XA0TUYECKOTO JIBIKEHUS MOJIEKYJ, CPeJHEKBaIpaThUyHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSISI DHEPrus, padora raza, Kod(h(HUIMEHT IMOJIe3HOr0 IEHCTBUS TEIJIOBOTO
JBUTATEIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHI CMBICI UCIIOJIb3yEeMbIX BEJTUYHH,
uX O00O03HAYEHUS M EAUHUIIBI, HAXOAUTH (OPMYIbI, CBA3BIBAIOIINE AAHHYIO (U3UYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OMKCHIBATh M3yYCHHBIC SJICKTPUUECKHE CBOWMCTBA BEIIECTBA M AJICKTPUUYCCKUE SIBICHUS
(TIportecchl), UCTONB3Ys (PU3NUECKUE BETUYMHBL AJIEKTPUUYECKHH 3apsisl, dJIEKTPUUYECKOE IOJIe,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAJ, Pa3sHOCTh MOTEHIHAIOB; IpPU OMNUCAHUH MPABUIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICI HCIOJNb3yEMbIX BEJIWYHH, WX OOO3HAUYEHUS U EIUHMUIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYUHY C IPYTHMH BETUYHHAMU;

AHATM3UPOBATh (U3NYCCKUE TPOIECCHl M SIBJICHUS, UCTONB3YyS (U3NYECKUE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
pPaBHOMPABUS WHEPIHATIBHBIX CHCTEM OTCYETA, MOJIEKYJIIPHO-KUHETHUECKYIO TCOPUIO CTPOCHHSI
BCIICCTBA, TAa30BBIC 3aKOHBI, CBS3b CPEIHEH KWHETUYECCKOW HHEPIHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANIEKTPUYECKOTO 3apsiia, 3akoH KyioHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BbIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIIIUH, TPHOOPOB U TEXHUYECKUX YCTPOKCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHMS B OBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHl IO HUCCIETOBAHUIO (PU3UYECKUX SIBICHUI U MPOIECCOB C
UCIIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHUH, TMpu dSTOM  (HOpMYIHpOBATH
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHNUS, TPOBOAUTD OMBIT H (POPMYITHPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpEeHHs] (U3MUECKUX BEIUYHH, TPU ITOM
BEIOMpATh ONTUMAIBHBIN CIIOCOO W3MEPEHWS W HCIOJB30BaTh W3BECTHBIE METOIBI OIICHKHU
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HWCHOJIB30BaHUEM
OpSIMBIX  U3MEPEeHM, MPH 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHUPOBATH PE3YNIbTAThI
MOJTYYEHHOW 3aBUCUMOCTH (PU3UYCCKUX BEIWYMH B BUJIC TaOIHUI] U TpadUKOB, JEJIaTh BBIBOJIBI
10 pe3yJIbTaTaM HCCIIEOBAHUS;

coOnrofaTh mpaBuia O€30MacHOrO TpyAa MPH MPOBEACHUM HCCIENOBaHUI B paMKax
yu4eOHOrO0 OSKCIEPUMEHTa, YUeOHO-UCCIENOBATENILCKOH M  TMPOEKTHOW JEeSTeNbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, HCIIONIb3Ys
dbuznyecKkre 3aKOHBI ¥ IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4ll BHIOMPATh (PU3UIECKYIO
MOJIeJIb, BBIACHATh (PU3NYECKUE BEIMUMHBI W (QOPMYIbl, HEOOXOIUMbIe s e€ pelieHus,
MIPOBOJIMTH PACcUEThI U OIICHUBATH PEATbHOCTH ITOJTYYCHHOTO 3HAYCHUS (PU3UYECKON BEITHUNHBI,

peliaTh Ka4eCTBCHHBIC 3a7aud: BBICTPAWBAThH JIOTHYECKH HEMPOTHBOPCUMBYIO IIETIOYKY
paccyXJIeHUl ¢ OMOPOi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;

UCIIONB30BAaTh TPU  PEIICHUH YYEeOHBIX 3a7ad COBPEMEHHBIE HWH(OpPMAaIMOHHBIE
TEXHOJIOTHUH JUISl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAIIUU M TPEJICTABICHHUS YYeOHOW W



HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBAThH MOJTy4yaeMylo HH(POPMALIUIO;

NPUBOUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAHMUA 10 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B TpYIIIE C BHIIIOJHEHUEM PA3JIMYHBIX COLUATBHBIX POJIEH, IUIAHUPOBATh paboTy
IpYONbl, palMOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ Ka)JIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.

K xonny oOyuenus B 11 kJjacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh HA MpPUMEpaxX poiib U MecTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTUH COBPEMEHHOM TEXHUKH U TEXHOJOTHH, B NPAKTHYECKOU
JESTENIbHOCTH JIFOJIEH, 1IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUPA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3UUECKUX MOJAENe: TOYeUHBIN
NEKTPUYECKUN 3apsj, Jyd CBETa, TOYEYHbIM MCTOYHUK CBETa, SJCPHAas MOJEIb aroMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOTIO Ipa IIPH pelIeHnn (U3NYECKUX 3a/1a4;

pacrno3HaBaTh (pU3MUECKHE sBIEHUS (MPOILECcChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOHM (DU3HMKU: dJIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHAs
UHAYKLMS, JAEWCTBUE MarHUTHOTO IOJIA Ha IPOBOAHMK C TOKOM M JBHXKYILIMICS 3apaf,
AIEKTPOMArHUTHBIE KOJICOAHUsI M BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHHUE,
npenomiieHue, HHTepdepeHuus, audpakiuus W MOJNIpU3alUsi CBeTa, OUCIEPCUS CBETa,
doroanekrpudeckuii 3¢ dekt (porodddekT), CBeTOBOES NaBleHUE, BOZHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aTomMa BOJOPO/1a, ECTECTBEHHAs] U HCKYCCTBEHHAs PaJMlOAKTUBHOCTH;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTb PA3JIUYHBIX CPEl) M AJIEKTPOMArHUTHBIE SIBJIEHHUS (IIPOLECCHI),
UCHONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CWIa TOKa, JJIEKTPHUUECKOe
HaIpsDKEHUE, JIEKTPUUECKOE COIPOTHUBIICHHUE, PA3HOCTh IIOTEHIINAJIOB, JIEKTPOABUKYIIAs CUIIA,
paboTa TOKa, MHIYKIMS MarHUTHOTO MoJst, cuia Ammepa, cwia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHus 3JIEKTPUYECKOI0 M MAarHUTHOIO TOJeH, MepHoA W yacToTa KoseOaHud B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CHjla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHUJla JIMH3bI, MPHU ONHUCAHUU TPABUIBHO
TPaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYMH, UX O0003HAu€HUs M EAMHHUIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BEIMUMHAMU;

ONKCHIBaTh M3yYCHHBbIE KBAHTOBBIE SBJICHHMS W TPOIECCHI, HCIOJB3YS (UINYECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU ONMUCAHUU
NPaBUIbHO TPAKTOBaTh (U3UYECKUH CMBICI MCIIONB3YeMbIX BEJIUYMH, MX OO0O3HAUYEHUs U
€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLIME JAHHYIO (DU3MYECKYI0 BEIHUYHUHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIIATH 3HaU€HUE (PU3NYECKON BETMUHHBI;

aHAJTM3UPOBaTh (PU3MUYECKHE MPOLECChl W SIBICHUS, UCHONB3ys (DU3MUYECKHE 3aKOHBI U
OPUHLMIBL 3akoH OMa, 3aKOHBI TIOCIENOBAaTEIBHOIO U MApajUIeIbBHOTO  COEIUHEHUs
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIIMH, 3aKOH



IPSMOJIMHEHHOTO PACIPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHME OWHIITeHHa Ui (QoTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXpaHEHHMsI HMIYJIbCa, 3aKOH COXPAHEHHUS DJICKTPUYECKOTO 3apsAaa, 3aKOH COXpaHEHHUs
MaccoBOI0 4MCia, MOCTynarel bopa, 3akOH paguoakTUBHOIO pacnajaa, MpU 3TOM pPas3indaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BbIPR)KEHUE U YCIIOBHs (TPaHULBL,
00jacTh) IPUMEHUMOCTH;

OTIpeNeNIATh HAIpaBJICHWE BEKTOpa MHIYKIMA MAarHUTHOTO MOJS MPOBOJHHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopeniia;

CTPOUTB M OIMCHIBATh N300pa’keHHE, CO3/1aBaeMOE MIIOCKUM 3€pPKajloM, TOHKOH JIMH30M;

BBITOJIHATh OKCIEPUMEHTHI IO HWCCIICAOBAHUIO (DPU3MUYECKUX SBJICHUH U TIPOLIECCOB C
UCTIOJIb30BAaHUEM TPAMBIX M KOCBEHHBIX HW3MEPEHUH: 1pu 3TOM  (OPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro HKCIEpUMEHTa, CcoOMpaTb YCTAHOBKY M3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYILIECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3MUECKUX BEIWYMH, IPH STOM
BBIOMpPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] M HWCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
HOrPEIIHOCTEN U3MEPEHMIA;

UCCIIEI0BaTh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C UCIIOJIb30BAaHUEM IMPSIMbIX U3MEPEHUN:
IPU 5TOM KOHCTPYHMPOBATh YCTaHOBKY, (PMKCHpOBATH PE3yJbTAThI MOJYYEHHOW 3aBUCHUMOCTH
¢u3nveckux BEIMYMH B BHAEC TaOMUIl W TpaduKoOB, JAenaTh BBIBOABI IO pe3yiabTaTaM
UCCIIEI0BaHMS;

coburoiaTh IMpaBuia 0€30MacHOro TpyJda NpU NPOBEJCHUM HCCIENOBaHMM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM UM TMPOEKTHOW JAEATENBHOCTH C
UCTIOJI30BAaHUEM M3MEPHUTEIBHBIX YCTPOICTB U JIAOOPaTOPHOTO 000PYIOBAHUS;

pewiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuecKod MOJENbI0, HCIOJIb3Ys
(du3nyeckre 3aKOHbl M NIPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BbIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIWYMHBI M (POPMYIbI, HEOOXOAMMBIE Ui €€ pEelIeHHS,
MIPOBOJIUTH PACUYETHI U OLIEHUBATH PEATbHOCTH MOJyYCHHOTO 3HaUSHHsI (PU3MUECKON BEIMYHHEI,

pelaTh KayecTBEHHBbIE 33a/1a4M: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUMBYIO IIETIOUKY
paccyXIeHU C ONOpOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3NUYECKUe SIBICHMUS;

UCTIONB30BaTh TPH PEUICHWH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETAIMH W TIPEICTAaBIICHHUS y4eOHOH W
HAYYHO-TIOMYJISIpHOH HMH(OpMaIuyM, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh MOJIy4aeMyl0 HHPOPMALIUIO;

OOBSICHATH IPUHIIUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
YCIIOBHS UX 0€3011acCHOTO MCIIOJIb30BAHMSI B TOBCETHEBHOM JKU3HU;

IPUBOAUTH NMPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOEKHBIX YyUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, B 00BsACHEHHE IPOLIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCTIONIB30BaTh TEOPETHUECKUE 3HAHWUS TO (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHMs 3]I0POBbsI U COOIIOZICHNSI HOPM KOJIOTHYECKOT0 TOBE/ICHUS B OKpYXKarolleil cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMABHBIX POJICH, IUIAaHUPOBATh paboTy
TPYIIBI, PalMOHAIFHO paclpeneNiaTh OOS3aHHOCTH W IUTAHUPOBATh JICATEIIEHOCTH B
HECTaHJAPTHBIX CUTYaIlHsSX, aJeKBATHO OIEHWBATH BKJAJ KaXKIOTO W3 yYaCTHHKOB TPYIIIHI B
pelIeHne paccMaTpuBaeMoil pooIIeMBl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe 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 no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DIIEeMEHTHI KBAHTOBOW OITHKHU 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Htoro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
nmudposBbie
Ne i/ Tema ypoka Kontposbubie IIpakTuueckue p
Bcero oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
1 ®dusuka — Hayka o npupoze. Hayunsie 1 bubnunoreka [JOK
METO/BbI IIO3HAHUSI OKPYKAKOLIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponp u MecTo dpu3nku B GOpMUPOBAHUH
2 COBPEMEHHOH (11{)a HOH Kq; 1TDI/IHIE)I MHpa, B 1 bubmorexa HOK
p . yi p “p ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM EeATEILHOCTH JIIOACH
Mexannueckoe aBukenre. OTHOCUTENBLHOCTD
3 MexaHuueckoro Asvxenus. Ilepemelienme 1 bubmorexa [JOK
- eP ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
4 PaBHOMEpHOE IPAMOJIMHEHHOE IBIKESHIE 1 bubmiorexa HOK
p p A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE TIPSIMOJIMHEITHOE ABHKEHNE 1 bubmorexa HOK
yerop p 8 https://m.edsoo.ru/ff0c372e
6 CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO 1 bu6mmorekxa [JOK
najcHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe nBuxeHue. JBrmkenne 1 bubmuoreka [JOK
MaTepualbHON TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Ipunuun otHOocuTenbHOCTH ["anunest.
8 Muepuuanbablie cucTeMbl oTcuéTa. [lepBoIit 1 bubmorera [JOK
pit Hep https://m.edsoo.ru/ffOc3be8
3akoH HeroToHa
9 Macca Tena. Cuna. [IpuHuun cynepno3unuu 1 bubnnoreka [JOK

cui. Bropoit 3akoH HerotoHa st

https://m.edsoo.ru/ffOc3be8



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
https://m.edsoo.ru/ff0c3be8

MAaTepHaIbHON TOUKH

Tpetuii 3akoH HeroToHa 117151 MaTepralibHbIX bubmuorexka [JOK
10
TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOoTeHUsl. Cuia TSHKECTH. bubnmoreka [JOK
11
[TepBast kocMu4eckasi CKOpOCTb https://m.edsoo.ru/ff0c3d00
bubmuoreka [JOK
12 Cuna octu. 3akoH ['yka. Bec Tena
yupyr K https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunment tpenus. Cuina
13 cor OTEIBJ'IGHI/ISI i (11)/1(1),HBI/I)KGHI/II/II) Tena B bubmmorexa [IOK
p p https://m.edsoo.ru/ff0c3f76
KHUJIKOCTHU WU Ta3e
[TocTynarenbHOe U BpalaTesibHOE JBUKEHNE
14 a0COFOTHO TBEPIOTO Tella. MOMEHT CHIIBI. bubnmoreka [JOK
[Ineqo cunsbl. YcnoBus paBHOBECUs TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynsc maTepuabHONM TOYKH, CUCTEMBI
15 MaTepuaIbHbIX TOYEK. IMmynbc cuibl. 3aKOH bub6nuorexa [IOK
COXpaHEHUs UMNyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHEC
PaGota u momrHOCTh cuibl. Kunetndeckas
16 SHEPTHsI MaTepUaIbHON TOUkH. Teopema 00 bubmmorexa [TOK
p P . P https://m.edso0.ru/ff0c4502
W3MEHEHNUN KHHETHYECKOW SHEPTHUH
[HoTenuunanesHas sHeprus. [loTeHunanpHas
17 SHEPTus yrnpyro aepopMUPOBAHHOMN bubnmoreka [JOK
npykuHbl. lloTeHManbHas 3Heprus rena https://m.edsoo.ru/ffOc461a
BOJIM3H MOBEPXHOCTH 3eMITH
[ToTeHumanbHble U HETIOTEHIIUATBHBIE CHUIIBI.
bu6mmoreka [IOK
18 CBsi3b paOOTHI HEMOTEHIMATBLHBIX CHII C

U3MEHEHHEM MEXaHHMYSCKOM OHCPIrUuun

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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CHCTEMBI TEII. 3aKOH COXpPaHCHUA
MEXaHUYeCKOM SHEpIrun

Jlaboparopnas pabota «lccienoBanue CBSI3U
paboThI CHITBI C U3MEHEHHEM MEXaHHYECKON

19
SHEPTUH TeJla Ha IPUMEPE PaCTSKEHUS
PE3UHOBOTO JKT'yTay
20 KonTponbnas pabota no teme «Kunemartuka. bubnnoreka [JOK
JluHamuka. 3aKOHbI COXPAHEHUS B MEXaHHUKE) https://m.edsoo.ru/ff0c4b74
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
. bubnmoreka [JOK
21 KMHETHYECKOM Teopuu. bpoyHoBCcKoe
https://m.edsoo.ru/ffOc4dc2
neuxenue. Auddysus
XapakTep ABUKECHUS U B3aUMOJICHCTBUS
22 yacTHI BeulecTBa. Moienu CTpoeHus ra3os,
KUAJIKOCTEN U TBEPIBIX TEIl
93 Macca monekyn. KonuyecTBo BemecTsa.
[TocTostHuast ABoraapo
24 TennoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Llenscus
o5 Wneanpusiii raz B MKT. OcHoBHOE ypaBHEHHE bubnuotexa [JOK
MKT https://m.edsoo.ru/ffOc4fde
AGcomtoTHas TemMrepaTypa Kak Mepa cpeiHen
. bubnmnoreka [JOK
26 KMHETHYECKON SHEPTUH IBHXKCHUS MOJICKYJI.
. https://m.edsoo.ru/ffOc511e
VYpaBuenue Menzaeneera-Knanelipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
JlabopaTtopHas pabota «lccnenoBanue
28 3aBUCUMOCTH MEXIy apaMeTpaMH COCTOSHUS
Pa3pexKEHHOTO ra3a»
29 N3omporieccel B HaeaTbHOM Ta3e U UX but6mmoreka [IOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

rpaduuecKoe mpeCcTaBICHUe

https://m.edsoo.ru/ff0c570e

BHyTpeHHss sHEprusi TepMOAUHAMUYECKOM
CUCTEMBI U CIIOCOOBI €€ N3MEHEHUSI.

bu6mmoreka [JOK

30 KonuyectBo TemnoTsl u pabora. Buytpenuss https://m.edso0.ru/ff0c5952
SHEPTHsl OJJHOATOMHOTO HJI€aJIbHOTO ra3a
bu6mmoreka [JOK
31 Byt rertonepesa-m https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonuyecTBO TEMIIOTHI NpH TEIUIONEpEaaye. bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
AnmabaTHBIN mporecc
33 [TepBbIii 3aKOH TEPMOAMHAMUKHU U €TO bubnuoreka [JOK
MPUMEHEHHUE K U30IpOoLeccam https://m.edsoo.ru/ffOc5efc
34 HeoOpaTuMocTh IpoIIecCoB B IPHPO/IC. bubnmoreka [JOK
Bropoii 3ak0H TepMOIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Mpunnun nevictus u KI1J[ TermoBoit bu6mmoreka [JOK
MaIlHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/{
37 DKoJoru4eckue npoOaeMbl TETIIO3HEPTETUKH
38 O6o6maromuit ypok «MomnekynsipHas pu3nka. bubnunoreka [JOK
OCHOBBI TEpPMOJUHAMUKH https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «MonexynspHas ¢puzuka. OCHOBBI Bubmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubnnoreka [JOK
Hcnapenue u xurnenue https://m.edsoo0.ru/ff0c63b6
41 AOconroTHas 1 OTHOCHTEIIbHAS BIIAYKHOCTh bubmuorexa [JOK
BOo3ayxa. HackileHHsIil nap https://m.edsoo.ru/ff0c64d8
42 Tsépnoe teno. Kpucrammueckue u bubmuorexa [IOK
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amop¢HbIe Tena. AHU30TPOIHS CBOWCTB
KpucTaiioB. JKujakue KpucTasuibl.
CoBpeMeHHbIE MaTepHalibl

https://m.edsoo.ru/ff0c65f0

43 [lnnaBnenue u kpuctamm3auus. Y aenbHas bubnunoreka [JOK
TerioTa miasiieHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [JOK
44
YpasHeHHE TeILI0BOrO bananca https://m.edsoo.ru/ff0c6820
45 Dnektpusanus Tei. DIEKTPUUECKUH 3aps. bubnnoreka [JOK
JIBa BHJ1a 2IIEKTPUYECKUX 3aPsA0B https://m.edsoo.ru/ff0c6bcc
[IpoBoAHMKY, TUINEKTPUKU U
46 H(I))J'I HOBO HIfKI/I 3aK(I;H COXpaHEHUs Bubmorexa LIOK
YHPOBOR ' P https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOTO 3apsaa
47 B3aumopeiictBue 3apsanoB. 3akon Kynona. bubnmoreka [JOK
ToueyHslii dJEKTPUYECKUN 3apsi] https://m.edsoo.ru/ffOc6ce4
Hanpsok€HHOCTB 2JIEKTPUUECKOTO MOJISI.
48 [IpuHIUI CYTIEPIIO3UITUH IIIEKTPUUECKUX bubmmorexa [JOK
P UH YIep . N P https://m.edsoo.ru/ff0c6df2
nosier. JInauu HanpsHKEHHOCTH
49 Pabota cuit 3eKTpocTaTuYecKoro moss. bub6nuorexa [IOK
Ilorennuan. Pa3HOCTh TOTEHIINAIOB https://m.edsoo.ru/ffOc6f00
[TpoBOAHMKY U TUAIEKTPUKH B
50 3J1peKT I([)CTaTI/ILIeI([:KOM noljle Husnexrpuueckas bubmmorexa [OK
P ' P https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTD
bu6mmorexa [IOK
51 C) & .K
JICKTPOCMKOCTE. ROHACHCHTOP https://m.edsoo.ru/ff0c7126
59 DIIEKTPOEMKOCTH MIIIOCKOI0 KOHAEHCATOPA. bubmuorexa [JOK
DHeprus 3aps>KEHHOT0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 JlabopaTtopHas pabora "l3mepenue

AJIEKTPOEMKOCTH KOHAEHcaTopa"



https://m.edsoo.ru/ff0c65f0
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54

[IpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMUPOBAJIBLHOIO ammapara,
CTPYMHOTO MPUHTEPA. DINEKTPOCTATUYECKAS
3ammuTa. 3a3eMJICHUE IEKTPOIPHOOPOB

55

DNEeKTpUUECKU TOK, YCIIOBUS €r0
cymectBoBanus. [locrosuubiii Tok. Cuina
toka. Hanpsbxenue. ConporuBienue. 3akoH
OmMa 11 yyacTka Lenu

56

[MocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COCIMHEHHE IIPOBOIHUKOB.
Jlaboparopnas padota «3yueHue
CMEIIIaHHOTO COCIMHEHHSI PE3UCTOPOBY

bubmuoreka [JOK

0.5 https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOUTHOCTH IEKTPHUUECKOTO TOKA.
3akon Jlxoynsa-Jlenna

3axon OMa 715 TOJIHOM (3aMKHYTO )

3neKTquec1<0171 OCIIN. KOpOTKO@ 3aMbIKaHHUC.

JlaGopatopHnas pabora «M3mepenue I/1C
MCTOYHHKA TOKA U €T0 BHYTPEHHETO
CONPOTHUBIICHHS

DneKTpOHHas IPOBOAUMOCTb TBEPABIX
METAJIJIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METAJIJIOB OT TEMIIEpaTyphl.
CBepXIpoBOIMMOCTh

DnexTpuuecKuil Tok B Bakyyme. CBoiicTBa
3JIEKTPOHHBIX ITyYKOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [JOK

0.5 https://m.edsoo.ru/ff0c7ae0

61

[TonynpoBOTHUKH, UX COOCTBEHHAS U
MpUMecHas MpoBoAUMOCTh. CBoiicTBa p—N-
nepexoza. [loaynpoBogHIKOBBIE TPHOOPEI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEeKTpUUECKUH TOK B paCTBOpAaxX M paciuiaBax

62 ANEKTPOIIUTOB. DNEKTPOIUTHYECKAS 1 Bubmorexa LIOK
P ' P https://m.edsoo.ru/ff0c82ba
Jucconuanus. JIeKTPOoIIn3
DNEeKTPUYECKHUM TOK B razax.
. . bubnmoreka [JOK
63 CaMOoCTOSTETbHBIN U HECAMOCTOS TEIbHBIN 1
https://m.edsoo.ru/ffOc84ae
pa3psa. Mounus. [1nazma
DnexTpuueckue npudopsl U yCTPOUCTBA U UX
64 I aKTIquCKOG 1| IEMGHEHI/IC };'[ ZBI/IHa 1 bubmmorexa [JOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MMacHOCTH
. bubmuorexka [JOK
65 O06o06maromuil ypok «JIeKTPOTHHAMUKA» 1 httos://m.edsoo.ru/ff0ca8be
KonTponbhas pabota no teme
66 «Qnekrpocraruka. [TocTosHHBIM 1 bubnuoreka [IOK
JNEKTPUYECKUN TOK. TOKH B pa3iIM4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBHblIil ypok. ITorosast KOHTpoJIbHas 1 bub6nuorexa [IOK
pabota https://m.edso0.ru/ff0c8c56
68 PesepBHblIil ypok. O6001maromuil ypok no 1 bubnuorexa [JOK
temaMm 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
undgposbie
Nen/m Tema ypoka Kontpoabubie IIpakTuueckue
Bceero oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
[TocTostHHBIC MATHUTHI U KX B3aUMOJCHCTBHE.
1 MarnuTHoe noJjie. BekTop MarHuTHOM 1 bubmorexa HOK
’ p . https://m.edsoo.ru/ff0c9778
WHAYKIAA. JIMHUA MarHUTHON WHTyKITUU
MarsuTtHoe 1moJjie IPOBOJHUKA ¢ TOKOM. OTIBIT
2 Opcrena. BzaumoelcTBre MPOBOTHUKOB C 1 bubmorexa HOK
P ) P https://m.edsoo.ru/ff0c98fe
TOKOM
3 Jlaboparopuas padota «3yueHue 1 1 bubnmoreka [JOK
MAarHUTHOTO TOJISI KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C
4 tokoM. Cmita Ammepa. JlabopatopHuas pabora 1 1 bubnunoreka [JOK
«MccnenoBanue neiMCTBHUS TOCTOSSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PaMKy ¢ TOKOM»
JleiicTBre MarHUTHOTO TIOJIST HA IBHXKYIIYIOCS
5) 3apspkeHHyro yactuity. Cuna Jlopenia 1 bubmmorexa [TOK
P yio d peHIA. https://m.edsoo.ru/ff0c9df4
Pa6ota cusl Jlopeniia
DnexTpoMarHuTHas HHAYKIus. [1oTok
6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1
WHIYKIUHA. 3aKOH AIEKTPOMArHUTHOM
nHaykiuu dapanes
7 JlaGopatopnas pabora «/ccnenoBanue 1 1 bubnnoreka [JOK
SIBJIEHUSI DJIEKTPOMArHUTHOW HUHIYKIUWD) https://m.edsoo.ru/ffOcal50
8 NHIyKTUBHOCTD. SIBJICHUE CAMOMHTYKITHH. 1 bu6mmoreka [IOK



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://m.edsoo.ru/ff0ca150

O/1C camMmOMHIYKIIMU. DHEPIUsl MATHUTHOTO
HOJISI KATYIIKK C TOKOM. DJIEKTPOMarHuTHOE
noJje

https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX IPUMEHEHHUE:
IIOCTOSIHHBIE MATHUTBHI, 3JIEKTPOMAarHuThl,

9
AEKTPOIBUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS TIeYb
10 O6o6mmaromuii ypok «MarauTHoe 1ode. bubnnoreka [JOK
DneKTpoOMaraHuTHast MHIYKITHS https://m.edsoo.ru/ffOcab82
1 KonTponbnas pabota no teme «MarHuTHoe bubmmoreka [JOK
nosie. DIEKTPOMAarHUTHAsA UHTYKLIHS https://m.edsoo.ru/ffOcad58
CB0OOIHBIC MEXaHHUECKHE KOJICOaHUsI.
12 I"apmonnueckue konedanusi. YpaBHEeHUE bubmmoreka [JOK
rapMoHudeckux kosnebanuii. [IpeBpamenue https://m.edsoo.ru/ffOcaf06
SHEPTUHU
Jlaboparopnast pabota «MccnenoBanue
13 3aBUCHMOCTH TIEPHO0JIa MAJIBIX KOJIeOaHUi
rpy3a Ha HUTU OT JUTMHBI HUTU U MacChl
rpy3a»
Konebartenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIC KOJICOaHUS B UACATHHOM
14 KOJIEOATEIFHOM KOHTYpPE. AHAJIOTUS MEXK]T bubmmorexa [IOK
ype: Y https://m.edsoo.ru/ff0cb820
MEXaHHYECKUMU U DJIEKTPOMArHUTHBIMU
KOJICOaHUSMH
®opmymna TomcoHa. 3aKOH COXpaHEHHSI
15 SHEPIUH B UICATLHOM KOI€0aTeIbHOM bubmmorexa LOK
p https://m.edsoo.ru/ff0ch9c4
KOHTYpe
bubmuoreka [JOK
16 [Ipeacrarnenue o 3aTyxaromux KojaeOaHUsIX.

https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

Brinyx1eHHbIe MEXaHUYECKUE KOJICOaHUsI.
Pe3onanc. BeinyxaeHnbie
AJICKTPOMArHUTHBIE KOJICOaHMS

Ilepemennsblil Tok. CUHYCOUJAJIbHBII
IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO

bubmuoreka [JOK

17 TOKa. AMIUIUTY/IHOE U JEHCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAYEHHUE CUITBI TOKA M HAIPSHKEHUS
18 Tpanchopmarop. [IpousBoacTBo, nepenava u
noTpeOIeHNe SIEKTPUIECKON SHEPTHH
YCTpoNCTBO 1 MPAKTHYECKOE MPUMEHEHUE
19 ANEKTPUYECKOTO 3BOHKA, FeHepaTopa bubmmorexa [JOK
B https://m.edsoo.ru/ff0cc324
MEPEeMEHHOT0 TOKa, JTJMHHIA JIeKTponepeaayd
DKOJOTHYECKHE PUCKU TPU TPOU3BOJICTBE
20 anekTposHeprun. KynbTypa ucnosib30BaHus
AJIEKTPOIHEPIUH B TIOBCEAHEBHOMN KU3HU
MexaHnueckre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. CkopocTth bubnuorexa [JOK
pacnpoCTpaHEeHHs U JITIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
Ilonepeunsle ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH 3ByKa. bubnunoreka [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
93 DEeKTpOMarHuTHbIEC BOJIHBI, UX CBOMCTBA U bubmuorexa [IOK
ckopocTs. IlIkana 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIUIIBI PaAMOCBSA3U U TEJIEBUICHHUS.
Pa3Butne cpencts cBa3u. Pagnonokanus
bu6mmorexa [{OK
25 Kontponbnas padota «KonebaHust 1 BOJTHBD»Y https://m.edsoo.ru/Ff0cc68
26 [IpssMonuHEITHOE pacIpoCTpaHEHHUE CBETA B bubnuoreka [JOK



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

OJHOPOJHOM cpeze. ToueuHblid HCTOUHHK
ceera. JIyd cBera

https://m.edsoo.ru/ff0cd350

OtpaxxeHue cBera. 3aKOHbI OTPAYKEHUS CBETA.

27 [TocTpoenne N300paKeHM B INIOCKOM bubmmorexa [JOK
p P https://m.edsoo.ru/ff0cd4e0
3epkaje
[Ipenomnenue ceta. [loaHoe BHyTpeHHEE
28 oTpaxkeHue. [IpenenbHbIil yroi moiHoro bubmmorexa [JOK
P - HpeA y https://m.edsoo.ru/ffocd7f6
BHYTPEHHETO OTPAKCHHUS
29 Jlaboparopnas pabota «3mepenue bubmmoreka [JOK
MOoKa3aTesisi IPEJIOMIICHUS CTEKJIay https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3odpaxeHuil B TUH3E. bubmmorexa [IOK
30 .
®opmyJia TOHKOHN JUH3bL. Y BEJIMYEHUE JTUH3BI https://m.edsoo.ru/ff0cddle
31 Jlaboparopnas padota «Hccrnenoanue
CBOMCTB M300pakKeHUH B JIMH3AX
Hucnepcus cBeta. CokHBIN cocTaB 6e10ro
32 csera. LIBer. JTaboparopHas pabota
«HalnroieHue qucnepcuu CBeTay
WnTtepdepennus creta. Judpaxnus ceera. bubnuorexa [JOK
33 "
JudpakiuonHas pemeéTka https://m.edsoo.ru/ffOced22
[Tonepeunocts cBeTOBBIX BOJIH. [lonspuzanus bubmuorexa [IOK
34
cBeTa https://m.edsoo.ru/ffOcf02e
35 OnTudaeckue MpuOOPHI M yCTPOMCTBA U
yCIOBUS UX 0€30MacHOT0 MPUMEHEHUS
I'paHUIBI TPUMEHHUMOCTH KJTACCHISCKOM
36 MexaHuKU. [locTynaTel crieraibHON TEOPUU bubmmorexa LOK
’ y p https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
37 OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. bubnmoreka [JOK

3amenJieHne BpeMEHH B COKpaIleHUE JJTUHBI

https://m.edsoo.ru/ffOcfa42



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
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DHeprus U UMIYJIbC PEISITUBUCTCKON

38 qacTHUIlbl. CBs3b MAcChl C SHEPTHEH U bubmmorexa [JOK
HeL p https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS MTOKOS
39 Kontponsnas padora «OnTrka. OCHOBBI bubnuorexa [IOK
CIIELIMAIBHON TEOPUH OTHOCUTEIBHOCTI) https://m.edsoo.ru/ff0cf6f0
40 ®otonsl. Dopmyna [Inanka. Dueprus u bubnunoreka [JOK
UMITYIBC GOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHe U uccaenoBanue Gpororddekra. bubnmoreka [JOK
Onbitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl portorddexra. YpaBHeHUE
42 SﬁHmTegl)Ha H(if)lq)(i)OTOB(i)(geKTa «Kpacnas Bubmmorexa LIOK
a AP https://m.edsoo.ru/ff0d015e
rpanuna» Gotordpdexra
43 JaBnenue ceera. OnwiTel I1. H. JIeGenena. bubmuoreka [JOK
XuMuyeckoe IeHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTpoiicTBa U MPaKTUIECKOE
44 pUMeHeHHe: (OTOIEMEHT, (POTOJaTUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3amad mo reme «1eMEHTHI bu6mmorexa [IOK
KBaHTOBOW ONTHKHW https://m.edso0.ru/ff0d0302
Mopens aroma Tomcona. OnbiTel Pezepdopa
46 1o JlaCCGSIHI/IIO a-gactwil. [Tnanera Haf hept bubmmorexa [JOK
P - P https://m.edsoo.ru/ff0d091a
MOJIeTh aToMa
bubmuoreka [JOK
47 I1 b
OCTYHATH Hopa https://m.edsoo.ru/ff0dOafa
Nznyuenue u nornomieHue GOTOHOB MPU
48 e ey;(qo e aroma ¢ ouII{oro (I)OBHSI 3Heprm/1 Ha bubmmorexa [JOK
P UH g P p https://m.edsoo.ru/ff0dOafa
Ipyroi. Buasl ciekTpoB
49 Bonnogsie cBoiicTBa yactuil. BonHel e bubnmoreka [JOK



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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bpoinsa. KopryckynsipHO-BOJIHOBOM TyaIU3M.

CroHTa"HHoe U BBIHYXXJICHHOC N3JIYUCHUC

https://m.edsoo.ru/ff0d0ca8

50

51

52

53

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpeneneHnio cocraBa
PaIMOAKTUBHOTO U3ITYYCHUS

CgoiicTBa anbda-, 6era-, raMMa-u3TydeHUsI.
BnusiHue paguoakTHBHOCTH Ha )KUBBIC
OpTraHU3MBI

OTkpbITHE IPOTOHA U HEUTPOHA. 30TOMBL.
Anbda-pacnaa. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnan. ["amma-
U3ITy4yeHue

OHeprus cBA3M HYKJIOHOB B sifipe. SlnepHble
peakuuu. SnepHslit peaktop. [Ipobnemsl,
[IEPCIEKTUBBI, JKOJIOTUYECKHUE ACTIEKTBI
SIEPHOMN DHEPIEeTUKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

55

DOnemeHTapHbIe YacTUlbl. OTKpPBITHE
no3uTpoHa. MeTo/bl HaOMoIeH s U
pPErucTpanyy dJIEMEHTAPHBIX YACTHILI.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3anMoJieiicTBus. EquHCTBO (hrzmueckoit
KapTHHBI MUPa

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue
3BE3/1bI, IUIAHETHI, UX BUIUMOE JBUKEHUE.
Conneunas cucreMa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

56

Counnne. ConHeunast akTUBHOCTE. MMcTOUHUK
sHepruu CoJiHIIa U 3BE3]T

S7

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHKU.



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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3BE3/1bI TJIABHOM TOCIJIEI0BATEILHOCTH.
Bnytpennee crpoenue 38€31. CoBpeMEHHBIE
MIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBosonu CoJHIIa U 3BE3]

58

Muneunsiii [lyte — Hama 'anakTuka.
[Tonoxxenue u nBuxenne CosHLa B
l'anaktuke. I'amaktuku. YEpHbIE NBIPHI B
sIpax rajJjakTHK

59

Bcenennas. Pa3zoeranue ranaktuk. Teopust
Bbonpmioro B3peiBa. PennkroBoe usnyyeHue.
MeraranakTuka

60

61

Hepeménnpie mpo6iieMbl aCTPOHOMUU

KonTponbHas pabota «neMeHTHI
aACTPOHOMHU U acTPOPUIUKU»

62

O6o6matonuit ypok. Ponb gpusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOIA,
TEXHOJIOTHYECKOM, COITTATBEHON 1 dTHUYECKOM
cdepax AeaTeTbHOCTH YeTIOBeKa

63

64

65

O6o06matomuii ypok. Poib u Mmecto Gpusuku u
ACTPOHOMHU B COBPEMEHHOMN HAay4YHOUN
KapTHHE MHpa

O6o6maromuit ypok. Pons ¢pusndeckoii
TeopuH B HOPMUPOBAHHUH MTPEICTABICHHI O
(bU3UIECKOI KapTHHE MUpPa

O6o06maromuit ypok. Mecto ¢puzndeckoit
KapTHHBI MUPA B O0IIEM PsiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEICTABICHUI O
IPUPO/IC




PesepBHbIil ypok. MarautHoe noie.

66 1
DNeKTPOMarHuTHAsE UHYKIIHS
67 PesepBHbIii ypok. MITorosas KOHTpOJIbHAS 1
pabora
PesepBHblil ypok. KBantoBas ¢usuka. bubnmoreka [JOK
68 1
DJIeMEHTHI aCTPOHOMUU U aCTPODHU3UKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
HPOLECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

» ®duswnka, 10 kirace/ Msakumes I'.5., byxosues b.b., Corckuit H.H. mox penakuueii
[TapdentbeBoit H.A., AkiimonepHoe o0miectBo «M3aatenbeTBo «IIpocBemieHue.

» Gusuka, 11 kmace/ Mskumes I'.J1., byxoBuer b.b., Yapyrua B.M. non penakiueit
[MapdentpeBoii H.A., Akunoneprnoe obmectBo «M3narenbctBo «IIpocBemenue.

» ®dusuka. 3agaunuk. 10-11 kace.: mocodue st 001eodpazoBaTebHBIX yupexkaeHuit/ A.Il.

PeimkeBuu. - M.: [Ipoceemenne, 2023. - 192¢.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

O®usuka. 10 knacc. ba3oslit ypoBenb. MeToaudeckoe nocodue k yueOnuky I'. . Mskuiesa,
M. A. I[lerpoBoii /B. B. Kynpssues, M. A. Ilerposa. - M.: [IpocBemenue, 2023.- 257c.
®usuka. 11 knacc. ba3oblit ypoBenb. MeToauueckoe nocodue k yueOHuky I'. 5. Msikuiesa,
M. A. IlerpoBoii /B. B. Kynpssues, M. A. [lerposa. - M.: IIpocBenienne, 2023.-321c.
OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Poccuiickas anextpoHHas mmkoia, https://resh.edu.ru

bubmmoreka LIOK, https://urok.apkpro.ru/



https://resh.edu.ru/
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