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HHOACHUTEJBbHAA 3ATINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha YpOBHE cpeaHero oOmiero odpazoBaHus pa3paboTaHa Ha
OCHOBE TIOJOXKEHUH U TpeOOBaHUIM K pe3ylbTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTeiIbHON MNpOrpaMMbl,
npenacrapiaeHHbix B ®I'OC COO, a Takke ¢ yd4€toM (enepanbHOil paboueld MporpaMMbl BOCHUTAHHUS U
KOHIIETIIMU TpenojaBaHus ydeOHoro npeamera «®dusnka» B 00pa30BaTeNbHBIX Opranm3anusx Poccuiickoit
®denepanuy, peaau3yoluX OCHOBHbIE 00pa30BaTe/IbHbIE IPOrPAMMBI.

Coneprkanue mporpammbl 1o (pHU3MKe HampaBiIeHO Ha (OPMUPOBAHHME €CTECTBEHHO-HAYUYHOW KapTHUHBI
Mupa obyvatomuxcsi 10—11 kmaccoB mpu oOyueHuu ux (usuke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-
JesTenbHOCTHOrO moaxoxaa. Ilporpamma mo ¢usuke cootBercTByeT TpeboBanusim PIOC COO k
IUTAHUPYEMBIM JINYHOCTHBIM, MPEIMETHBIM U METAIlPeIMETHBIM pe3yJabTaTaM OOyueHHs], a TaKKe yUUTHIBAET
HEOOXOAMMOCTh peaJIn3allii MEXIPEIMETHBIX CBA3€il (U3UKM C ECTeCTBEHHO-HAYUYHBIMH Y4eOHBIMHU
npeaMeTaMd. B Hell ompenensroTcsl OCHOBHBIE LIEM U3y4eHHMs (QHU3UKM Ha YpPOBHE CPEAHEro OOLIero
o0pa3oBaHus, IUIAHUPYEMbIE pE3YyJlbTaThl OCBOCHHS Kypca (HU3MKH: JUYHOCTHBIE, MeTalpeaMeTHbIE,
npeaMeTHbIe (Ha 6a30BOM yPOBHE).

[Iporpamma 1o (hu3MKe BKIIOYAET:

IUIAHUPYEMbIE pPE3ylbTaThl OCBOCHMS Kypca (U3MKM Ha 0a30BOM YypOBHE, B TOM YHCJIE MpPEIMETHbIE
pe3yiabTaThl IO rofgaM oOydeHuMs;
coaepxaHue yaueOHoro npeamera «Pu3uKay 1mo rogaM o0ydeHHs.

du3nka Kak Hayka 0 HauOosee OOIIMX 3aKOHAX MPUPOBI, BHICTYNAs B KauecTBE y4eOHOro mpeamera B
LIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HaHUM 00 okpyxatoniem Mupe. IlIkonabHbIN Kype Qu3uku —
CHCTEMO0OPa3yIOLIH I €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIBbKY (PU3HUYECKUE 3aKOHBI JIEKaT
B OCHOBE IIPOLIECCOB U SIBJICHUMN, U3y4aeMbIX XUMHEH, Onosoruel, pundeckoil reorpapueil u acTpoHOMHUEH.
Hcnonb3oBaHue M aKTUBHOE INpUMEHEHHE (U3MYECKUX 3HAHUM OIpeeNsieT XapakTep U Ppa3BUTHE
pa3HOOOpa3HBIX TEXHONOTHH B cdepe IHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, IMONYyYCHHS HOBBIX
MaTepuaJioB C 3a/JaHHBIMH CBOWCTBAMHM M JIpyrux. M3ydyeHue GU3MKH BHOCHT OCHOBHOM BKJIAJ B
(hopMHpOBaHNE €CTECTBEHHO-HAYYHON KapTHHBI MUpa O0yJaromuxcs, B (hOpMUpOBaHHE YMEHHU TPUMEHSTH
HayYHbII METO/| ITO3HAHUS MIPH BHIMOJIHEHUU UMHU Y4eOHBIX HCCIIEIOBAHUN.

B ocHoBy kypca ¢u3uKu Ui ypOBHSI CpelHEro oduiero odpa3oBaHUsS IMOJIOKEH Pl UAEH, KOTOphIe
MOJKHO paccMaTpUBaTh KaK MPUHIIUIIBI €T0 IIOCTPOCHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypC SIBIISIETCS] JIOTUMECKH 3aBEPIIEHHBIM, OH COJEPIKHT
MaTepuall U3 BCeX pasaesioB (PU3UKH, BKIIOYAET KaK BOMPOCHI KIIACCHYECKON, TaK U COBPEMEHHON (PM3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW Matepualn Kypca (Ppu3MKu 00beAMHEH BOKPYT (HU3HIECKUX
teopuil. Bexymum B kypce sBnsieTcs (HOpMUpPOBAHHME NPEICTABICHUNH O CTPYKTYPHBIX YPOBHSIX MAaTepuH,
BEIIIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuzaiysi mpearnoyaraeT MCHOJIb30BAHUE TYMAaHUTAPHOTO MOTEHIMANA
(U3MYeCKOl HAayKH, OCMBICICHHUE CBS3U pa3BUTHUSA (U3UKA C pa3BUTHEM OOIIECTBA, a TakkKe C
MHUPOBO33PEHYECKIUMHU, HPABCTBEHHBIMU U 9KOJIOTUYECKHUMHU POOIeMaMu.

Hoes npuknaouoii nanpaenennocmu. Kypc ¢Gu3umku npeznonaraeT 3HaKOMCTBO C IIMPOKUM KPyrom
TEXHUYECKHUX U TEXHOJOTHUECKUX MPUIIOKEHUH U3yUeHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peannsyercs IMOCPEACTBOM BBEACHUS 3JEMEHTOB COAEP)KaHUs, MOCBAIIEHHBIX
9KOJIOTUYECKHUM MPOOJIEMaM COBPEMEHHOCTH, KOTOPBIE CBA3AaHBI C Pa3BUTUEM TEXHHKH M TEXHOJOTHM, a TaKkKe
o0cyxieHus Mpo0JIeM PallMOHAIBHOTO IPUPOIOIIOIB30BaHHS U SKOJIOIMUECKOW 0€30aCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKM Ha YpOBHE CpeAHEro oOmero oOpa3oBaHUS SBISIOTCS
¢usnyeckue teopur ((HopMUPOBAHME MPEACTABICHUH O CTPYKType MOCTPOCHUs (PU3MUECKOW TEOpPHH, POIH
(yHIAMEHTANbHBIX 3aKOHOB W MPHUHIMUIIOB B COBPEMEHHBIX IMPEJICTABICHUSIX O TMPHUPOJE, TpaHHUILAX
NPUMEHUMOCTH TEOPHH, 1151 OMUCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUN U MPOLIECCOB).

CHuCTeMHO-eSTENFHOCTHBIN MOIX0 B Kypce (U3MKU peann3yeTcs MpexkIe BCero 3a CYET OpraHu3aluu
9KCIEPUMEHTAIIBHOM JIeATeNIbHOCTH o0y4datromuxcs. [t 6a30Boro ypoBHs Kypca (U3UKH — 3TO UCHOJIb30BAHUE
CUCTEMBI (DPOHTAIIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U JJAOOPATOPHBIX paboT, KOTOPHIE B IPOTpaMMe o
¢u3nke 0ObeMHEHB! B 00N CIUCOK YYEHUYECKHX MPAKTUYECKUX padoT. Boljenenue B yka3aHHOM NepeyHe
7a00paTOpHBIX  pabOT, TMPOBOAMMBIX JUIsI KOHTPOJSL M OICHKH, OCYIIECTBIISIETCS  YYaCTHHKAMHU
00pa30BaTEJILHOTO MpoLecca UCXOMs U3 OCOOCHHOCTEH MIIaHMPOBAHUS M OCHAllleHHs kabuHeTa (usuku. [Ipu
9TOM oOecreunBaeTcsl OBNAJACHHE OOYJYArOIIMMHUCS YMEHHUSMH TPOBOAHWTH KOCBEHHBIE HM3MEPEHHS,



WCCIIEZIOBAHUS 3aBUCHMOCTEH (DU3MYECKHX BEIMYMH W TIOCTAHOBKY ONBITOB IO TMPOBEPKE IMPEIIOKESHHBIX
THIIOTE3.

Borbiioe BHIMaHUE yIENSIeTCsl PEIICHUIO paCUETHBIX M KAYECTBEHHBIX 3a7ad. [Ipu 3TOM 11t pacu€THRIX
3aja4 MPUOPUTETOM SIBIISIIOTCS 3aJaudl C SBHO 33/JaHHON (DU3MYECKOM MOJENblo, MO3BOJIIONINE MPUMEHSATh
M3yYeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK M MHTETPUpPYS 3HAHUS W3 Pa3HBIX
paznmenoB. Jlnsg KadeCTBEHHBIX 3a/ad NPUOPUTETOM SIBISIFOTCS 3aJaHUS Ha OOBSCHEHHE TMPOTEKAHUS
(bu3MYeCKUX SBJICHUNM U TMPOIECCOB B OKPYKAIOIICH >KU3HH, TpeOyronue BbIOOpa (HU3UYECKON MOAENH IS
CUTYaIlUH MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBercTBun ¢ TpedoBanusimu ®I'OC COO k MaTepualbHO-TEXHUYECKOMY 00ECTICUCHHUIO yI4eOHOTO
mporiecca 0a30BbIi YPOBEHb Kypca (PM3MKK Ha YPOBHE CPEIHEro oOImero oopa3oBaHUs JOJDKEH U3Yy4aThCs B
YCIOBUSIX TPEAMETHOrOo KaOuHeTa (U3MKM WM B YCIOBUSX MHTEIPUPOBAHHOIO KaOWHETa MpPeIMETOB
€CTECTBEHHO-HAay4yHOro [uKiIa. B kabuHere pus3nku 1omKHO OBITH HEOOX0IMMOE JabopaTopHOEe 000PyIOBaHHE
JUIsl  BBIMIOJHEHMsI yKa3aHHBIX B TIporpamMme 1o (uU3MKe YYeHHYECKHUX [MpaKTUUYeCKHUX pabor U
JIEMOHCTpAIIMOHHOE 000PyIOBaHHE.

JlemoHcTpanioHHOe 00opynoBaHuEe (GOpMHUpPYETCST B COOTBETCTBHHM C TNPUHIUIIOM MUHUMAJIBHOMN
JIOCTAaTOYHOCTH W OOECTHEeYMBAEeT IIOCTAHOBKY MEPEUYHMCICHHBIX B IMporpamMme Mo (U3HMKE KIIOYEBBIX
JEMOHCTpAIMM ISl MCCIeNOBAaHUS U3YyYaeMBIX SIBJICHHHM W MPOIECCOB, AIMIUPUYECKUX U (YHIaMEHTAIbHBIX
3aKOHOB, X TEXHUYECKUX MMPUMEHEHHH.

JlabopatopHoe oOOpynoBaHUE IS YYCHHYECKHX MPAKTHUECKUX paldoT QopMmMupyeTcss B BUIE
TEMAaTUYECKHX KOMIUIEKTOB M OOECIEeYMBAETCs B pacdyére OJHOTO KOMIUIEKTa Ha JBYX OOYdYarOUIHXCS.
TemaTnueckue KOMIUIEKTHI J1a00OpaTOPHOTO OOOpPYIOBAaHUS [TOJDKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM
UCTIOJIb30BaHUH aHAJIOTOBBIX M IU(POBBIX TPUOOPOB, a TAK)KE KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B BUJIE
1M (POBBIX TabOpPaTOPHUH.

OCHOBHBIMU LETSIMH U3Y4EHUS PU3UKHU B 00IIEM 00pa30BaHUU SBISIOTCS:

¢ hopmupoBaHUE UHTEpPECA U CTPEMIICHHUS 00YJAIOIIUXCS K HAYYHOMY U3YUEHHUIO MPUPOJIBI, PA3BUTHE UX
MHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

®pa3BUTHE TIPEACTABICHUNA O HAayYHOM METOJIE TO3HAHUS W (OPMHPOBAHUE HCCIIEAOBATEIHCKOTO
OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

¢ popmupoBaHNE HAYYHOTO MHUPOBO33pPEHUS KaK pe3ysibTaTa W3Y4YeHHS OCHOB CTPOCHHUS MaTepuu U
(yHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e popmupoBaHue yMEHUN OOBICHATH SBICHUS C HCIOIB30BAaHHEM (U3MUECKUX 3HAHUW M HAYYHBIX
JI0Ka3aTeNbCTB;

¢ hopMupoBaHHE MPEACTABICHUN O PO (GU3UKHU IS PA3BUTHUS PYTUX €CTECTBEHHBIX HAYK, TEXHUKU U
TE€XHOJIOTHUM.

JlocTikeHne ATHX Leneld o0ecrednBaeTCsl PeleHHEeM CIEAYIOIUX 3a7ad B MPOIecce M3ydeHus: Kypca
(u3MKK Ha YPOBHE CPETHETO 001Iero 0Opa3oBaHus:

® MPUOOPETCHHE CHUCTEMBI 3HAHWK 00 OO0mMX (U3HUYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHSX,
BKJIIOYAss MEXaHUKY, MOJEKYJISPHYIO (U3UKY, ODIIEKTPOAMHAMHUKY, KBAHTOBYIO (H3MKY U 3JIEMEHTHI
acTpo(pu3uKH;

e popmupoBaHUEe YMEHUN NMPUMEHSATh TEOPETUUYECKUE 3HAHUA ISl OObACHEHUS (PU3NUYECKUX SIBJICHUH B
MIPUPOJIEC U JJIS IPUHATUS MPAKTUICCKUX PEIICHUH B OBCEIHEBHOM KU3HU;

® OCBOCHHME CTHOCOOOB pEIICHUs Pa3NUYHbIX 3a7ady C SBHO 3aJaHHOW (PU3WYECKOW MOJENblo, 3ajad,
MOJIPa3yMEBAIOIINX CAMOCTOATEIBHOE CO3/TaHNe (PU3NIECKON MOJIEIH, a/IEKBATHON YCIIOBHSIM 3a]1a4H;

® IOHNMMaHKNE (PU3NYCCKUX OCHOB M MPUHIUIIOB JCHCTBUS TEXHUYECKHX YCTPOWCTB M TEXHOJOTUYECKUX
MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

® OBJIQZICHHE METOJaMH CaMOCTOSTEIBHOTO TUIAHMPOBAHUS U MPOBEACHUS (PU3MUYECKUX DKCIEPUMEHTOB,
aHaJIM3a W UHTEPIPETANH UH()OPMAIINH, OTIPEeIeTICHHs IOCTOBEPHOCTH MOMYUYEHHOTO Pe3ylbTaTa;

® CO3/IJaHUE YCJIIOBUM JIJIsl PA3BUTUSI YMEHUIN MPOEKTHO-UCCIIEA0BATEIbCKON, TBOPUECKOU JIESITETLHOCTH.

Ha wn3ydenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpeIHEro oomero odpa3oBaHusi oTBogUTCS 136
yacoB: B 10 kiacce — 68 yacoB (2 yaca B Heaeno), B 11 kimacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipemmaraemelii B mporpamMme 1o (usuke mnepedeHb JJaAOOPAaTOPHBIX M MPAKTHYECKUX PaldOT sBISETCS
PEKOMEH/IOBAaHHBIM, YYMUTEIh JeJaeT BBHIOOpP MPOBENEHHUS JaOOPaTOPHBIX pPAadOT M OMBITOB C Y4ETOM
WHIMBUIYAIbHBIX OCOOCHHOCTEH 00YJarOIuXCsI.



COJAEP)KXAHUE OBYYEHUA
10 KJIACC

Pazgea 1. Pusuka 1 MeTOAbI HAYYHOI' O MO3HAHUS

®duznka — Hayka o npupoje. Hayunsle MeTobl TO3HAHUS OKpYyXkaroero Mmupa. Poib skcriepuMenTta u
TEOPHH B MPOIECCE MO3HAHMS TPUPOJIBI. IKCIIEPUMEHT B (hHU3HKE.

MonenupoBanue (QuU3MYECKUX SBICHHWN H TporieccoB. Hayunwie rumote3pl. Dusnueckne 3aKOHBI U
Teopud. [ paHUIIBI TPUMEHUMOCTH HU3UIECKUX 3aKOHOB. [[pHHIIMT COOTBETCTBHS.

Porms u mecto ¢u3uku B (HOPMHUPOBAHMM COBPEMEHHOH HAaydyHOW KapTHHBI MHpa, B TMPAKTHYECKOU
NESITEILHOCTH JTIOJIEN.

Jlemoncmpayuu

AHasnorosblie ¥ IUPPOBBIC U3MEPHUTEIIBHBIE TPUOOPHI, KOMITBIOTEPHBIC JATYHKH.

Paspnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe JBHKeHHE. (OTHOCHTENBHOCTh MEXaHMYECKoro JABmxkeHus. CucrtemMa OTcyéTa.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHss] CKOPOCTh, MTHOBEHHAsi CKOPOCTb) M YCKOpEHHE MaTepuaibHOU
TOUYKH, UX MMPOEKIMH HA OCH CUCTEMBI KoopAuHAaT. Cli0’keHUe epEeEMENIEHUH U CII0KEHHE CKOPOCTEH.

PaBHOMepHOE M DPAaBHOYCKOPEHHOE NPAMOJHMHEHHOE NBHXKeHHe. ['padmku 3aBUCUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHHUS, yTH U NIEPEMEIICHUS] MaTEPUATIbHON TOYKUA OT BPEMEHHU.

CBobOonHOe majeHue. Y CKopeHre CBOOOIHOTO MaJAeHHS.

KpuBonuneiinoe nBmxeHUE. [IBHKEHHWE MATEpHAIBHOM TOYKH 10 OKPYKHOCTH C ITOCTOSSHHOW IO
MOJIYJII0O CKOPOCTBIO. YTJIOBasi CKOpPOCTb, JIMHEWHass CcKopocTh. llepmon u dYactota oOparieHus.
LleHTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHuueckue ycTpoicTBa M MPAKTHUECKOE NMPUMEHEHHE: CIUIOMETp, JBUKEHUE CHAPSAOB, LIETIHBIE U
pEMEHHBIE IIepeayn.

Jlemoncmpayuu

Mopenb cucTemMbl OTCUETA, UIUTFOCTPALIHS KWHEMAaTUYECKUX XapaKTEPUCTHK JBUKEHUSI.

[IpeoOpa3oBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.

HaGmronenue aBmXeHUs Tena, OPOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAJIBHO.

H3mepenune yckopeHus CBOOOTHOTO MaICHUS.

HamnpaBnenue ckopocTH npu JBUKEHUU MO OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomuol

N3yueHne HepaBHOMEPHOTO JABUKEHUS C LI€JIbIO ONPEIEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOILIEHUS MEXIY MYTSIMHU, MPOUICHHBIMUA TEJIOM 3a IOCJICIOBATEIbHBIC PaBHBIC
MPOMEXKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUU C HaYaIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenne ABMKEHHS IapUKa B BA3KOU KUIKOCTH.

N3ydenue nBuxkeHHs TeIa, OPOIICHHOTO TOPHU3OHTAIIBHO.

Tema 2. /lunamuxa

ITpunnun otHocurensHOCTH ['anmunes. Ilepseiii 3akoH HetoToHa. MHepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. I[lpunnun cynepno3unuu cui. Bropoit 3akoH HbroToHA 111 MatepuaibHOM TOYKH.
Tpetuii 3akoH Hpl0TOHA 111 MaTEpUAIBHBIX TOYEK.

3akoH BceMHUpHOTO TsArotenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunbl TpeHus (mokosi, ckojibkeHus, kadenus). Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs
CKOJIBKEHUSI W cwia TpeHus mokos. Koaddumument tpenus. Cuna CONMPOTHBIICHUS TPU JBIKEHUU Tejla B
KUJKOCTHU WM rase.

[TocTymarenbHOe U BpalaTelbHOE ABUKEHNUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiIbl OTHOCHUTENBHO OCH BpalleHus. [1nedo cumnbl. YciaoBus paBHOBeCUs: TBEPIOTO TeA.

TexHu4eckne yCTpoOMCTBAa M MPAKTUUECKOE MPUMEHEHME: TMOAIIUITHUKY, IBM)KECHHUE HCKYCCTBEHHBIX
CITyTHHUKOB.

Jlemoncmpayuu



SIBrieHne nHEepUHH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIUX TEJI.

Bropoii 3akoH HeroToHa.

H3mepenue cu.

CroxxeHue Cuil.

3aBUCUMOCTh CUJIBI YIPYTOCTH OT JAehopMaIiu.

HesecomocTs. Bec Tena nmpu yCKOpEHHOM MOIBEME U MTAJCHUH.

CpaBHeHUE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tesna. Bubl paBHOBECHS.

Yuenuueckuu sxcnepumenm, rabopamoprule pabomul

N3ydyenue aBuxeHus1 Opycka 1mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHKAIOMIMX B MPY)KUHE U PE3MHOBOM 00paslie, OT UX
nedopmaruu.

HccenenoBanue ycioBuil paBHOBECHS TBEPIOTO TENA, UMEIOIIETO OCh BPAILCHHUS.

Tema 3. 3akonvl coxpaneHUus 6 MmexaHuKe

Nmnynbe mMaTepuaabHONW TOYKHM (T€da), CUCTEMbl MaT€pHAIbHBIX TOYEK. VIMITyJbC CHIIBI U M3MEHEHUE
UMITyJIbCa Tejla. 3aKOH COXPaHEHUs uMIyjbca. PeakTUBHOE ABM)KEHUE.

Pabora cusbl. MOITHOCTH CHJTBI.

Kunernueckas sHeprust MaTepuaibHOW TOUKH. Teopema 00 M3MEHEHNN KHHETUYECKOM SHEPIHH.

[orennmaneHast dHeprusa. lloTeHuumanpHash SHEPrust ynpyro J1eOpMUPOBAHHON  MPYKUHBL
[otennuanbHast 3HEPrust Tes1a BOJIN3U MOBEPXHOCTH 3eMJIH.

[loTeHunanpHble U HENMOTEHLMAJIbHBbIE CHUJBL. CBS3b padOThl HEMOTEHUHUAIBHBIX CHUJ C HW3MEHEHHEM
MEXAHUYECKON SHEPTUU CUCTEMBI TEJI. 3aKOH COXPAHECHUS MEXaHUYECKON SHEPTUH.

Yupyrue u Heynpyrue CTOIKHOBEHMS.

TexHuueckne yCTpOHCTBA M INPAKTUYECKOE INPUMEHEHHE: BOAOMET, KOMEp, NPYKUHHBIM IHCTOJIET,
JBUKEHHE paKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaxkTuBHOE NBMKEHUE.

[lepexon nmoTeH1IMaIbHON YHEPTUU B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuui sxcnepumenm, nabopamophuvie pabomul

N3ydenne abCoMOTHO HEYNIPYTOro yAapa ¢ IOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHUJIBI C H3MEHEHMEM MEXaHWYECKOH OHHEpPruu Tejla Ha Hpumepe
PAaCTS)KEHHsI PE3UHOBOTO JKI'YTa.

Pa3nea 3. MoJsiekyasipaasi pu3MKa M TePMOAMHAMHUKA

Tema 1. OcHno6bl MONEKYNAPHO-KUHEMUYUECKOU Meopun

OcCHOBHBIE MTOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUH U X ONBITHOE 000CHOBaHUE. bpoyHOBCKOE
nswkenue. uddysus. Xapakrep ABMKEHHUS U B3aUMOJIECHCTBUA 4acTUI] BemiecTBa. MoJenn CTpOeHUs Trasos,
KUIKOCTEH M TBEPIBIX TeT M OOBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATHUX Mojeneil. Macca u pa3mepsl
Mmoutekyn. Konnuectso Bemectsa. Ilocrostnnast ABoranpo.

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

Monens naeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJIAPHO-KMHETUUECKON TEOPUH UIE€AIBHOIO Ta3a.
AOGcomioTHas TeMIlepaTtypa Kak Mepa cpeJHeil KMHETHYECKOW >HEepPruM TEIIOBOTO JBHMKEHUS YacTHIl rasa.
[kana temneparyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MeHneneeBa—Knanelipona. 3akoH lanpToHa.
W3onponieccyl B MaeanbHOM Tra3e C IMOCTOSHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe mnpencraBieHHe
M30IPOLIECCOB: U30TEPMA, U30X0Pa, U300apa.

TexHuyeckue yCTpoNCTBa U MPAKTUUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OnpIThl, 0Ka3bIBAIOIIME JHUCKPETHOE CTPOCHHME BeliecTBa, (ororpaduu MOJIEKYJI OPraHUYECKUX
COCIMHEHUM.

OmnpiTel 110 MU Py3Un KUAKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO JIBHKCHHS.

Mopgaens onbita [lTepHa.

OnbIThl, JOKa3bIBAIOIIME CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHSL.



Monens, WUTIOCTpUpPYIOLIAs IPUPOY JABICHHS ra3a Ha CTEHKH COCy/a.

OnpIThl, MITIOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UAECAIBHOTO ra3a, H30IpOLECChI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomuol

OmnpeneneHre Macchl BO3/lyXa B KJIIACCHOW KOMHATEe Ha OCHOBE U3MEpEeHUN 00bEMa KOMHATHI, 1aBJICHUS U
TEMIIepaTypbl BO3/yXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEX1y ITapaMeTPaMU COCTOSHUS Pa3peXEHHOIo rasa.

Tema 2. Ocnoevt mepmoouHamurku

TepmonuHamuyeckast cuctemMa. BHYTpeHHsS SHEprusi TEPMOAMHAMUYECKOH CHCTEMBI U CIIOCOOBI €&
n3MeHeHus. KonuuecTBo TemnoTel U paboTa. BHYTpeHHSISI 3HEprusi 0JHOATOMHOTO HJE€albHOIO rasza. Bumbl
TEIUIONEPEIaUuM: TEIIONPOBOAHOCTh, KOHBEKLIUS, N3IyUeHHUE. Y IeNbHas TEMI0EMKOCTh BemecTBa. KonnuecTBo
TEIUIOTHI IIPU TEIUIONepeiaye.

Ionsitne 00 ammabatHOM mpouecce. IlepBbiit 3akoH TepMmoauHaMuku. [IpuMeHeHHe mepBOro 3akoHa
TEPMOJUHAMUKH K u3onporeccam. [ paduyeckas unteprperanus padboThl rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTE TPOIIECCOB B MIPUPOJIE.

TeroBeie MammHbl. [IpuHiuner geiicTBus TemaoBbix MamuH. [IpeoOGpa3oBaHusi SHEPTUU B TEIUIOBBIX
MammHax. Koadduuuent mnomnesnoro npeictBus TtemaoBodl mammebl. [ukn Kapuo u ero koaddwuimeHt
MOJIE3HOTO ACUCTBUA. DKOJOTHYECKHE MPOOIEMbI TETNIOIHEPT €THKH.

TexHuueckue ycTpoHCTBa M MPAKTUYECKOE NMPUMEHEHHUE: JABUraTellb BHYTPEHHETO CTOpaHHs, ObITOBON
XOJIOIUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpPEHHEHW HSHEPruu Tela MPHU COBEPLICHUH paOOThI: BBUIET MPOOKU U3 OYTHUIKH TOA
JIeHCTBHUEM CKATOTO BO3/lyXa, HarpeBaHue 3pupa B JATYHHOH TpyOKe MyTEM TpeHUs (BUICOICMOHCTPAIINS).

H3Menenue BHYTpeHHEH SHEPruu (TeMIiepaTyphl) Teja Mpu Terionepeaaye.

OmnpIT 10 aguabaTHOMY PaCIIMPEHUIO BO3yXa (OTBIT C BO3IYLIHBIM OTHHBOM).

Monenu mapoBoii TypOHMHBI, IBUTATENsl BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JBUTATEIIS.

Yuenuueckuil osxcnepumenm, nabopamopmvie pabomol

H3sMmepenue ynenbHONU TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoovt

[TapooOpazoBanue u kKoHAeHcauus. Vcnapenue u kumnenue. AGCOTIOTHAS U OTHOCUTENbHAs BIAKHOCTh
Bo3ayxa. HacwimeHHslit nap. YaenpHas TeIioTa napoodpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
JaBJICHHUS.

Teépnoe Teno. Kpucrammmueckue m amopdHbie Tema. AHU3OTPOIUS CBOWCTB KpUCTALIOB. Kuukue
kpuctamisl. CoBpeMeHHble MaTepuanbl. [lnaBneHue M KpucTauiMzauus. YJIenbHas TEIUIOTa IIJIaBJICHUS.
CyO6mmmarusi.

VYpaBHeHHE TEIIOBOro OajaHca.

TexHuyeckue ycTpoWCTBA W MPAKTUUECKOE MPUMEHEHHE: TMIPOMETP M IICHUXPOMETpP, KaJIOpPUMETD,
TEXHOJIOTMH IIOJIyYE€HUsI COBPEMEHHBIX MAaTEPUAIIOB, B TOM UMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIICHHBIX [1APOB.

Kurnenuve npu noHM>KEHHOM JJaBJICHHH.

CriocoObl U3MEpPEHUs BIaKHOCTH.

Habmronenue HarpeBaHus U IJIaBICHUS KPUCTAIIIMYECKOTO BEILIECTBA.

JleMoHCTpaLus KpUCTauIOB.

Yuenuueckuil sxcnepumenm, rabopamoprvie pabomol

N3mepenue OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Paznen 4. DiiekTpoguHaMnka

Tema 1. Dnekmpocmamuka

DneKkTpu3anuss Tel. ODJEeKTpuueckuil 3apsia. JIBa Bujga ayeKTpuueckux 3apsanoB. [IpoBogHuKH,
JUAJIEKTPUKU U MTOJIYIPOBOJHUKH. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO 3apsiia.

B3aumopeiictBue 3apsiioB. 3akoH Kynona. TouedHblld 3JEKTpUYECKUN 3apsii. DJIEKTPHUUECKOE TOJIE.
Hanpsok€aHocTh  siekTpuueckoro monsd. [IpuHOMI — cynmeprno3uiuu  NeKTpudeckux monei. Jluaum
HAMPSKEHHOCTH SJIEKTPUUYECKOTO OIS,

PaGora cun osnektpoctatuueckoro mnonsg. [lotenmman. PasHocte mnotenumanos. IlpoBomnHuku u
JTUAJICKTPUKU B AJIEKTPOCTATHUECKOM MoJ€e. JudnekTpudeckas mpoHUIaeMOCTb.



OnextpoéMkocTh. KonneHcaTop. DJIeKTpOEMKOCTh IUIOCKOIO KOHJAEHCATOopa. DHEpPrusl 3apsiKeHHOrO
KOHJIEHCaTopa.

TexHuyeckue  ycTpoilcTBa W MPaKTUYECKOE  NPHUMEHEHHE:  3JIEKTPOCKON,  AIIEKTPOMETP,
JNEKTPOCTaTUYECKAsT 3alluTa, 3a3eMJICHHE JJIEKTPONpHOOpOB, KOHAEHCATOpP, KOMWPOBAIBHBIA ammapar,
CTPYMHBIN IPUHTED.

Llemoncmpayuu

YCTpoiCTBO M MPUHIUIT AEUCTBUS SIIEKTPOMETpA.

B3anMopeiicTBUe Ha’IEKTPU30BAHHBIX TEJl.

DJIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEIl.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTATUYECKAs 3alUTa.

JIMdIIEKTPUKH B 3JIEKTPOCTaTUYECKOM IIOJIE.

3aBUCHUMOCTB AJIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOPA OT IUIOIIA/IN INTACTUH, PACCTOSHUS MEXITY HUMU
U AUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOI0 KOHJIEHCATOPA.

Yuenuueckuu sxcnepumenm, 1abopamopmvie pabomul

N3mepenne 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. llocmoannwtit 3nekmpuueckuil mox. Toku é pa3nuynvix cpeoax

DJIEKTPUYECKUI TOK. YCIIOBUS CYLIECTBOBAHMS 3JIEKTpUUYECKOro Toka. Mcrounmkm toka. Cuiia TOKa.
[TocTosiHHBIN TOK.

Hanpspxkenue. 3akon Oma 115 ydacTka LenH.

DNEeKTpUYecKoe CONpPOTUBJIEHHE. YIEIbHOE  CONpoTHUBIEHME BemecTBa. llocienoBartenbHoe,
napajuieJIbHOE, CMEIIaHHOE COEIMHEHHE ITPOBOIHUKOB.

PaGora anekxtpuyeckoro Toka. 3akon JIxoynsa—JIeHa. MOIIHOCTh 3JEKTPHYECKOTO TOKA.

DJIEKTPOABUKYILAs CHJIA M BHYTPEHHEE CONPOTHBJICHUE HCTOYHHMKA TOKA. 3akoH Oma Ay MHOJHOM
(3aMKHYyTOM) 251ekTprueckoit nenu. KopoTkoe 3amMbikaHUE.

DJIEKTpPOHHAs MPOBOJUMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTh CONPOTHUBICHUS METAIJIOB OT
Temneparypbl. CBEpXIpOBOAUMOCTD.

DJIEeKTpUUYECKUI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[onynpoBonnuku. CoOcTBEHHass M MpHUMECHas MPOBOJMMOCTb MOJYNPOBOAHUKOB. CBolicTBa p—n-
nepexona. [lonynpoBogHUKOBBIE IPUOOPHL.

DONEeKTpUYeCKUi TOK B pPacTBOpPAaxX M pacIulaBaxX 3JIEKTPOJUTOB. DJIEKTPOJUTHYECKAs] JMCCOLMALIUS.
DNEeKTpOIns3.

DnexTpuueckuil TOK B razax. CaMOCTOSTENbHBIN U HECaMOCTOATENbHbIN pa3psaa. Monnus. [1nazma.

TexHuueckue ycTpOHWCTBA U MPAKTHUUECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOUHUKHU
TOKa, 3JIEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBIN MO, TEPMHUCTOPHI K (POTOPE3UCTOPHI, MOIYIPOBOHUKOBBIN N0/, TabBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPSHKEHUS.

3aBUCHMOCTb CONPOTUBJICHUS UWIMHAPUYECKUX IPOBOJHHMKOB OT JUIMHBI, IUIOIIAAX IIONEPEYHOTO
CEYEHUs U MaTepuaa.

CMenranHoe coeIMHEHUE IPOBOJHUKOB.

[IpsiMmoe u3mepeHue 31eKTpoIBIKYIIEH cuiabl. KopoTkoe 3amblkaHWE TrajbBaHUYECKOrO 3JIEMEHTAa M
OILICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb COITPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOAMMOCTB AIEKTPOJIUTOB.

Hckposoli pa3psi ¥ IpOBOJUMOCTB BO3yXa.

OHOCTOPOHHSISL TPOBOJAUMOCTD JUO/IA.

Yuenuueckuii osxcnepumenm, nabopamopmvie pabomol

N3yueHune cMeaHHOTrO COeAMHEHUS! PE3UCTOPOB.

N3mepenue 3neKTpoABUKYIIEeH CHUiIbl MCTOYHUKA TOKA U €r0 BHYTPEHHET O CONPOTUBIICHUS.

Habmronenue anekrponusa.

MexnpeameTHble CBSI3U

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kimacce OCylIecTBISETCS ¢ y4€TOM COJEpIKaTeIbHBIX
MEXKITPEAMETHBIX CBSI3eH ¢ KypcaMHu MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpadru U TEXHOJIOTHUH.



Meswcnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHUEM METOJI0OB HAyYHOTO MMO3HAHUS: SBICHUE, HAYUYHBIN
(akr, runoresa, Gpunveckas BeJIMUMHA, 3aKOH, TEOpHs, HAOIIOIeHUE, IKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEb,
U3MEpEHHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHUH, THHeWHas (yHKIM, napabona, runepdona, ux rpadpuxu
U CBOWCTBA, TPUTOHOMETpHUYECKHE (YHKIMH: CHUHYC, KOCHHYC, TaHI€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX MPOCKLIHUHA HA OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonoeus: mexaHudeckoe IBIKEHHWE B JKMBOM mpupoze, auddys3us, ocMoc, TEII000MEH KHUBBIX
OpraHu3MOB (BU/IbI TEIUIONIEPEIaUH, TETUIOBOE PABHOBECHE ), DIIEKTPUIECKHUE SIBIICHUS B )KUBON MPUPO/IE.

Xumusi: JTUCKPETHOE CTPOCHHE BEHIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJIApHAs
Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, >XKUIAKOCTEM M Ta30B, JJIEKTPUYECKUE CBOWCTBA METAJUIOB,
3JIEKTPOJIUTHYECKAS TUCCOIMAIMS, TaJTbBAHUKA.

T'eocpaghus: BIAXKHOCTH BO3/1yXa, BETPHI, 0apoMeTp, TEPMOMETP.

Texnonoeusn: mpeoOpa3oBaHWE IBWKEHUW C HWCIIOJIB30BAHUEM MEXaHHU3MOB, YUET TPEHHsS] B TEXHHKE,
MOAIIMITHUKY, HCIOJIb30BaHWE 3aKOHA COXPAaHEHUS HMMIYJIbCa B TEXHUKE (pakeTa, BOJOMET U JIpyrue),
JIBUTATEh BHYTPEHHErO0 CrOpaHWsi, MapoBasi TypOWHA, OBITOBOW XOJOMWJIBHUK, KOHIWIIMOHED, TEXHOJIOTHU
MOJyYCHUS COBPEMEHHBIX MAaTEpHajioB, B TOM UHCJIE€ HAHOMATEpPUAJIOB, M  HAHOTEXHOJIOTMH,
JJICKTPOCTaTHYECKass  3alluTa,  3a3¢MJICHHE  JJEKTpONpHOOpPOB,  KCEPOKC,  CTPYWHBIH  TPHHTEP,
AIEKTPOHATPEBATEIIBHBIC TPUOOPHI, STEKTPOOCBETUTEIHHBIC TPHUOOPEI, FaTbBAHHKA.

11 KUIIACC

Paznen 4. DiekTpoguHaMnka

Tema 3. Maznummnoe none. I1eKmpoOMazZHUMHAA UHOYKUUA

[TocrosiHHbIE MarHUTHL. B3auMo1elicTBME MOCTOSTHHBIX MAarHUTOB. MarHuTHoe 1noje. BekTtop MarHuTHOU
uHAyKIuU. [IpuHOMN Cyneprno3uiMy MAarHUTHBIX NoJied. JIuHuM marHuTHOM wHAyKuuu. Kaptuna nuHMit
MarHUTHOW MHAYKIIMH MOJISl TOCTOSTHHBIX MAarHUTOB.

MarnuTHoe Moje NPOBOAHMKA € TOKOM. KapTuHa NMHMI MHAYKIMM MarHUTHOTO TMOJIA JJIMHHOTO
MPSIMOTO TPOBOJHUKA W 3aMKHYTOIO KOJIBIIEBOTO IIPOBOJIHHMKA, KATyIIKM C TOkOM. OmnbIT DOpcTena.
B3anMopeiicTBre MPOBOIHUKOB C TOKOM.

Cunia Amriepa, €€ MOyJib U HalpaBlICHUE.

Cuna Jlopenua, e€ MOyb U HarpaBieHue. [[BukeHune 3apsykeHHON YaCTUIbI B OJTHOPOJHOM MarHUTHOM
niosie. Pabora cuist Jlopenta.

SIBneHue 31eKTpOMarHUTHOM MHAYKIUU. [IOTOK BeKkTOpa MarHUTHOM HMHAYKLIMH. DJIEKTPOIBHXKYIIAS
cuJIa MHAYKIMH. 3aKOH AJIEKTPOMAarHUTHOM MHAYKIMU Dapanes.

BuxpeBoe snekTpuueckoe Mmose. DIEKTPOABUXKYIAs CUJIa WHAYKIUU B MHPOBOJHUKE, JIBHUXKYILEMCS
MOCTYIATEIbHO B OJTHOPOIHOM MarHUTHOM TIOJIE.

IIpaBuno JleHua.

NHayKkTUBHOCTD. SIBICHUE CAMOMHAYKIIMH. DJIEKTPOIBIDKYIIAS CHJIa CAMOUH TYKITUH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUuTHOE MOJIe.

TexHuueckue ycTpONCTBA M MPAKTUYECKOE IMPUMEHEHHE: MOCTOSHHBIE MAarHUThI, 3JEKTPOMArHUTHI,
3JIEKTPOJIBUTATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS I€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIuHUY MHAYKIIMU MarHUTHOTO MOJIS.

B3anmMopeiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuia Amnepa.

HeiictBue cuiibl JIopeHIIa HA MOHBI JIEKTPOJIUTA.

SIBneHue 3NeKTpPOMarHUTHOM UHAYKIIMH.

[IpaBuno JleHna.

3aBUCHUMOCTbD AJIEKTPOJABHKYILEH CUITbI MHAYKIIMH OT CKOPOCTU MU3MEHEHHUsI MATHUTHOT'O MTOTOKA.

SIBrieHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yuenre MarHuTHOTO TIOJI KATYIIKHA C TOKOM.



HccnenoBanue neiMCTBUS TOCTOSITHHOTO MarHUTa Ha PaMKy C TOKOM.
HccenenoBanue sBICHUS DJIEKTPOMArHUTHOM UHIYKIUU.

Pa3pea 5. Kojie0anus v BOJHBI

Tema 1. Mexanuueckue u In1eKmpomMazHumHble KoJ1e0anus

KonebarensHas cucrema. CBoOOAHBIE MeXaHNUecKue kojeOanus. 'apmonnueckue konebanus. I[lepuon,
4acToTa, aMIuuTyda u ¢asza kojeOanuil. [IpyKWHHBI MasTHUK. MareMaTHYeCKUH MasTHUK. YpaBHEHHUE
rapMoHHYecKHx kojeOanuil. [IpeBpaienne sHeprun Npu rapMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit koHTYp. CBOOOJIHBIE 3JIEKTPOMATHUTHBIE KOJEOAHHS B HICAIbHOM KojeOaTeabHOM
KOHTYpe. AHAJIOTHSI MEXKAY MEXaHUYECKUMH U DJIEKTPOMarHuTHBIMH KoseOaHusiMu. @opmyna Tomcona. 3akoH
COXpaHEHHMSI SHEPTUU B HI€aIbHOM K0JIe0aTEIbHOM KOHTYpE.

[IpencraBnenune o 3aryxaroumx kojeOaHUsAX. BbIHYyXIeHHBbIE MexaHudeckue Konebanusi. Pe3zonaHc.
By 1eHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

[lepemennsblil Tok. CUHYCOMIaIbHBIN IEPEMEHHBIN TOK. MOIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYTHOE U
JEHMCTBYIOLIEE 3HAUEHNUE CUIIbI TOKA U HAIIPSKEHHUS.

Tpanchopmarop. [IpousBoacTBo, mepemaya U MOTPeOICHUE SIEKTPHUECKONH IHEPTUU. DKOJIOTUIECKUE
PUCKHM TIpU TPOU3BOACTBE 3JIEKTpodHEpruu. KynbTypa HCHOJIB30BaHUS AJIEKTPOIHEPTHH B IOBCEIHEBHOU
AKHU3HU.

TexHuueckne yCTpPOMCTBA M MNPAKTUUYECKOE NPUMEHEHHUE: JIIEKTPUYECKUH 3BOHOK, TE€HEpaTop
NEPEMEHHOT'0 TOKa, TMHUM 3JIeKTponepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoJieOaTENbHOM cUCTEMBI (IPY>KUHHBIN UM MAaTEMAaTUYECKUN MasiTHUK).

HabGmronenue 3aryxarmmux KojaeOaHui.

HccnenoBanue cBOMCTB BRIHYKACHHBIX KOJCOAHUH.

Ha6mronenue pe3zonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJICOAHMS.

OcunorpaMmbsl  (3aBUCUMOCTH CHUJIBI TOKa M HAMNPSOKEHUS OT BPEMEHHU) ISl DJIEKTPOMAarHUTHBIX
KOJICOaHHIA.

Pe3onanc npu nociaenoBaTeIbHOM COEIMHEHUH PE3UCTOPA, KAaTYIIKHM MHAYKTUBHOCTH M KOHAEHCATOpa.

Monenb IMHUY 3JIEKTPOIIEpEIayn.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi

HccnenoBanue 3aBUCMMOCTH NEPHOAA MAJIbIX KOJIeOaHUM rpy3a Ha HUTU OT JUIMHBI HUTU U MaccChl Tpy3a.

HccnenoBanue nepeMeHHOr0 TOKa B LIETH U3 I1OCJIEI0BATEIBHO COEAMHEHHBIX KOHACHCATOPA, KaTyIIKU 1
pe3ucropa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBIE GOTIHbL

Mexanuuyeckue BOJHBI, ycloBUsl pacnpocTpaHeHus. [lepuon. CkopocTh pacnpOoCTpaHEHUs M JJIMHA
BoJIHBI. [lonepeunsie U npojobHbIe BONIHBL. HTepdepeHus u Audpakius MEXaHUIECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [' pomkocTs 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJIHBI. YCIIOBUS M3JIy4€HHUS 3JEKTPOMAarHUTHBIX BOJH. B3aumHas opueHTanus
BekTopoB E, B, V B »sjektpoMarHuTHON BosiHE. CBOMCTBAa 3JIEKTPOMATHUTHBIX BOJIH: OTpa)X€HHUE,
peJoMIIeHUE, Toyspu3anus, Audpaxiys, narepeperus. CKopocTb 3JIEKTPOMarHUTHBIX BOJIH.

[Ikana 351eKTpoMarHuTHBIX BOJH. [IprMeHeHNe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHuMIBI paguocBs3u U TeneBuacHus. Paguonokamnus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHNE OKPYXKAIOIIEH Cpebl.

TexHuyeckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3ByKOBas
JUArHOCTHKA B TEXHUKE U MEAUIIMHE, pajap, paauonpuéMHUK, TeeBU30p, aHTeHHa, Tenedon, CBU-neus.

Llemoncmpayuu

OO6pa3oBaHue U pacpOCTPAHEHUE MOTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Koneobmromeecs Teino kak MICTOYHUK 3BYKa.

HabGmronenue otpaxkeHus U MPeTOMIICHUSI MEXaHUYECKUX BOJIH.

Habmronenne naTepdepeHny u Tupakiui MEXaHHIECKIX BOJTH.

3BYKOBOI1 pe30HaHC.

HabGuroieHne CBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYIOW U 9aCTOTON KOJICOaHUH.

UccnenoBanue CBOWMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaK€HUE, MPEIOMIICHHE, MOJsIpU3anus,
nubpaxkus, MHTeppepeHLusl.



Tema 3. Onmuxa

I'eomerpuueckas onrtuka. IIpsmosnHeliHOEe pacnpocTpaHEeHUE CBeTa B OAHOpoAHOU cpexe. JIyd csera.
To4euHbIi HCTOYHHUK CBETA.

OtpakeHnue cBeTa. 3aKOHbI OTpakeHus ceta. [locTpoenue n300pakeHui B IIIOCKOM 3epKaje.

[Ipenomnenue cBeTa. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCONIOTHBIM TOKa3zaTesb mpenomuieHus. [lomHoe
BHYTpEHHEE OTpaykeHue. [IpenenpHplil yroi MoJHOro BHYTPEHHETO OTPAKEHMSL.

Hucniepcust cBeta. CriokHbIN cocTaB Oenoro ceta. LIper.

CoOuparomue U paccewBaromue JUH3bL. ToHKasg auH3a. DOKYCHOE PACCTOSHHME M OINTHYECKas CHiia
ToHKOW nuH3bL. [locTpoeHue m3zoOpaxkeHH! B coOMparomMX W pacceuBaromux JuH3ax. dopMyna TOHKOM
JMH3BL. YBEIUUYEHHUE, 1aBAEMOE JINH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBass onrtuka. WHTepdepenuus cBera. KorepeHTHbIE HWCTOYHMKH. YCJIOBUSL HAOJIOICHUA
MaKCUMYMOB U MUHMMYMOB B UHTE€P()EPEHIIMOHHOMN KapTHHE OT ABYX CUH(a3HBIX KOT€PEHTHBIX HICTOUHUKOB.

Hudpakuus ceta. [udpakumonHas pemeéTka. YciaoBue HaOMIOACHUS TIaBHBIX MaKCHUMyMOB MpU
NaJIeHN MOHOXPOMATHYECKOr0 CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[onspusanus ceera.

TexHuueckue ycTpoHCTBa M MPAKTUYECKOE NMPUMEHEHHUE: OYKH, Jyna, (oToamnapar, MpOeKLIMOHHBIN
ammapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(PPAKINOHHAS PEHIETKA, TTOJISIPOU.

Jlemoncmpayuu

[IpsimonuHeitHOe pacnipocTpaHEHHE, OTPAXKEHHUE U TpeJioMiieHue cBeTa. OnTuiecKue npruoopsl.

[TonHOE BHyTpeHHee oTpakeHHe. Mozenb CBETOBOA.

HccnenoBanue cBOWCTB N300paKeHUM B JIMH3aX.

Monenu MUKpOCKOIa, TEJIECKOIA.

HabGmronenne unaTepdepeHum cera.

HaGmonenue audpakuuu ceera.

HabGroieHne auictiepcuu cBeTa.

[TomyueHue cekTpa ¢ IOMOLIBbIO IPU3MBI.

[lonmyuenue cekTpa ¢ NOMOUIbIO AUPPAKIIMOHHON PEILETKH.

HaGmtonenue nomnsipusaiyy cBeTa.

Yuenuueckuil osxcnepumenm, nabopamopmvie pabomol

N3mepenue nokasaTess MpeJoMIICHUS CTEKIIA.

HccnenoBanue cBOWCTB M300pa)KeHUM B TMH3aX.

HaGmtonenue nucnepcuu cBera.

Paznen 6. OcHOBBI crienMaJILHON TEOPHMH OTHOCUTEILHOCTH

I'panuupl  NpUMEHMMOCTH — KJIacCHYeCKOM — MexaHukd.  [locTynartel  ciemMalbHOM — TEOPHUM
OTHOCHUTEJIBHOCTH: WHBAapUAHTHOCTb MOJYJSl CKOPOCTH CB€Ta B BaKyyMme, IPHHLIMII OTHOCUTEJIBHOCTH
DOWHIITEHHA.

OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aME/IJICHHE BPEMEHHU U COKPAIIEHUE JAJINHBI.

DHeprusi 1 UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ PHEPIUEN U UMITYJIBCOM PEJIATUBUCTCKON YaCTULBl. DHEPIUs ITOKOSL.

Pa3zpnen 7. KBanToBas ¢pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsi3u sHEprun (HOTOHA € €T0 YACTOTON. DHEPTUs U UMITYJIbC (DOTOHA.

OtkpeiTre u uccnenoBanue Gororddexra. Onwitel A. I'. CroneToBa. 3akoHs! Gortodrddexra. YpaBHeHue
Oiiamreitna st porodaddexra. «Kpacunas rpanuna» Gorodrddexra.

Japnenue ceerta. Onbrtel [1. H. JIeOGenena.

XUMHUYECKOE JIEMCTBHUE CBETA.

TexHuyeckue ycTpoWCTBa M MPAKTUYECKOE NpUMEHEHHe: (POTO3IEMEHT, (OTOAATYUK, COJIHEYHAS
OaTapest, CBETOJIUOI.

JHemoncmpayuu

®oTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOU IIACTHHOM.

HccnenoBanue 3aKk0HOB BHENIHETO (hoTodDdekTa.

Cseroauo.



Conneynas Oarapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesuuto o -uactuil. [ImanerapHas Moaenb atoma.
Ioctynatsl bopa. M3nydenue u morjouieHne (OTOHOB NMPH MEPEXOe aTOMa C OJHOIO YPOBHS SHEPrHUHM Ha
npyroii. Bunsl ciektpoB. CrieKTp ypOBHEHN 3HEPTrUU aToMa BOJIOPOJA.
Bonnosele cBolicTBa yactull. Bonnel ne bpoiinsa. KopnyckynsipHO-BOJIHOBOW Ayaau3M.
CrioHTaHHOE U BBIHYKJEHHOE U3IIyYEHHE.
TexHuueckue yCTpoWCTBa M MPAKTUUECKOE NMPHUMEHEHHE: CIEKTPaIbHbIM aHanu3 (CHEeKTPOCKOI), jJasep,
KBaHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopna.
OnpeneneHue JUIMHBI BOJIHBI J1a3€pa.
HabGmronenne nuHEHYaThIX CIIEKTPOB U3TYUCHUSI.
Jlazep.
Yuenuueckuui sxcnepumenm, nabopamoprvie pabomul
HabumroieHne muHeYaToro CeKTpa.
Tema 3. Amomnoe a0po
OKCHEPUMEHTBI, J10Ka3bIBAIOLIUE CJIOXHOCTb CTPOCHUA sApa. OTKpBITHE DPATUOAKTUBHOCTU. OIIBITHI
Pezepdopna mo ompepeneHuro coctaBa paguOaKTUBHOro wu3mydeHus. CpoiicTBa anbga-, Oera-, ramma-
u3nydeHus. BiusHue painoakTUBHOCTU Ha JKHUBBIE OPTaHU3MBbI.
OtkpeITHE TIpOoTOHAa W HeWTpoHa. Hykmnonnas moxmens snupa I'eiizenOepra—lBanenko. 3apsin sapa.
Maccosoe uucino sapa. M3oronsl.
Anbda-pacniaz. DIEeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnas. ['aMma-u3nydeHue. 3aK0H paIMOAKTHBHOTO
pacrnaja.
DHeprus cBA3M HYKJIOHOB B sijipe. S nepHble cuiibl. JledekT Macchl sapa.
Snepusle peakuuu. JleneHue U CUHTES SAED.
SAnepusiii  peaktop. Tepmosinepubiii cunte3. [IpoOremMbl W MEPCHEKTUBBI SIACPHON SHEPTETUKH.
DKOJIOTUYECKHUE ACTIEKTHI SIIEPHON IHEPTETUKH.
OnemeHTapHble YacTULBI. OTKPBITHE IO3UTPOHA.
MeTto1bl HaOMIOAEHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHUL.
®dyHnaMeHTanbHbIe B3auMoecTBUs. EAMHCTBO (hn3ndecKkoi KapTUHBI MHUpa.
TexHuueckne yCTPOWCTBA M NPAKTUYECKOE NIPUMEHEHHWE: O3MMETp, KaMmepa BuibCoHa, saepHBIN
peakTop, aToMHast 6omba.
Jlemoncmpayuu
CuéTurK HOHM3UPYIOLMX YaCTHII.
Yuenuueckuui sxcnepumenm, nabopamopnsie pabomuol
HccnenoBanue TpekoB yacTull (110 TOTOBBIM (hoTorpadusim).

Pa3znea 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUUKH

Ortansl pa3BUTHA acTpoHOMHUH. [IprKiiagHOE 1 MUPOBO33pEHUYECKOE 3HAYCHUE ACTPOHOMHH.

Bup 3Bé3aH0r0 HeOa. Co3Be3ausi, spKue 3BE3/bI, IIIAHETHI, KX BUANMOE ABM)KCHUE.

Conneunas cuctema.

Connue. ConneuHas akTUBHOCTb. Mcrounuk osHeprum ConHua M 3BE3A. 3BE3ABI, UX OCHOBHBIE
XapaKTepUCTHKU. JlMarpaMma «CHEKTPaJIbHBIM KJIacC — CBETUMOCTBY. 3BE3/bI INIABHOM MOCIENOBATEILHOCTH.
3aBUCHUMOCTh «Macca — CBETUMOCTh» JIJIsl 3BE3]T TJIABHOM MOCEA0BATEIbBHOCTU. BHYTpeHHEe cTpoeHue 3BE3.
CoBpeMeHHbIE IPEACTABICHUS O IPOUCXOXKACHUH 1 3Boonny CosHIA U 3BE3/. DTalbl )KU3HU 3BE3 .

Mneunsiii ITyte — Hama ['anaxtuka. [lonoxxenune u aBmwxenne ConHua B I'anakTuke. TUIbl TajgakTHK.
Papguoranaktuku u kBazapsl. YEpHbIE NBIPHI B sIpax rajlakTHK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa06na. Pazoeranne ranaktuk. Teopus Bonbmioro B3peiBa.
PenukroBoe uznydyeHue.

Macmrabnas ctpykrypa Beenennoii. Meraranaktuka.

Hepeménnsle npo0iaeMbl aCTPOHOMUM.

Yuenuueckue nabnooenus



HaGmronenuss HEBOOPYKEHHBIM TJIa30M € HWCIIOJIB30BAHUEM KOMITBIOTEPHBIX TMPUIIOKEHUHA IS
OTIpe/IeNIeHUs] TOJIOKECHHS HEOECHBIX OOBEKTOB HA KOHKPETHYIO J1aTy: OCHOBHBIC co3Be3aus (CeBepHOro
TIOJTYIIApHSI ¥ SIPKUE 3BE3TBI.

Ha6monenus B Teneckon JIynsl, mianet, Mnegnoro [lytu.

O06o0maroniee NoBTOpPeHue

Ponb ¢u3uky U acTpPOHOMUU B HKOHOMHUUYECKOH, TEXHOJOTHUECKOH, COIMANIBHON U 3TUYECKOH cdepax
JeSTEIbHOCTH YeJIOBEKa, poJib U MEeCTO (DU3MKU U aCTPOHOMUU B COBPEMEHHOW Hay4yHOW KapTHHE MUPA, POJIb
¢usnueckoit Teopur B (POPMHUPOBAHUM MPEACTABICHUN O (PHU3NUECKONW KapTHHE MHpa, MECTO (PU3NYECKOM
KapTUHBI MUpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPE/ICTABICHUA O TIPUPOJIC.

MexnpeamMeTHble CBA3U

Nzyuyenue xypca ¢usuku 6a3oBoro ypoBHs B 11 Kimacce oCyIIECTBISIETCS C YUETOM COAEPIKAaTEIbHBIX
MEXIPEIMETHBIX CBSI3eH C KypcaMHl MaTeMaTHKH, OMOJIOTHUH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemuule nonsimusl, CBI3aHHBIE ¢ U3yYEHHEM METOJI0B HAYYHOT'O MMO3HAHUS: SBJICHUE, HAYUHBIN
(akr, runoresa, Gundeckas BeJIMUNHA, 3aKOH, TEOPHS, HAOIIOIEHUE, IKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEb,
U3MEPEHHE.

Mamemamuxa: peuieHUEe CHCTEMbl YpaBHEHUW, TPUTOHOMETPUYECKHE (YHKIUHU: CUHYC, KOCHHYC,
TAQHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPBI U UX MPOEKIMU HA OCH KOOPJUHAT,
CIIOKCHHE BEKTOPOB, TIPOM3BOJHBIC JJIEMECHTAPHBIX (QYHKIHW, TPHU3HAKA TMOAOOUS TPEYTrOJIBHUKOB,
oTpeziesieHue TUIOIAIU TNIOCKUX GUryp u o0béma Te.

buonoeus: >nexTpuueckue SIBICHUS B KMUBOW MPHUPOJE, KojieOaTeIbHbIE IBUKEHUS B JKMBOUW MpHUpPOJIE,
ONTUYECKUE SIBJICHUSA B )KUBOW MIPUPOJE, IEUCTBUE pallallUi HA KUBbIE OPraHU3MBbI.

Xumusi: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTA/UIMYECKash CTPYKTypa TBEPABIX TeJ, MEXaHU3MBbI
00pa3oBaHUs KPUCTAJUIMYECKOM pEeHIETKH, CIIEKTPAIbHbIN aHau3.

T'eocpaghus: MarHUTHBIC TIONMIOCA 3EMITH, 3aJIC)KW MATHUTHBIX PYA, GOTOCHEMKA 3€MHOW TMOBEPXHOCTH,
NpeICKa3aHue 3eMJIETPSICEHUM.

Texnonozus: TUHUW JIEKTPONIEpPEIay, TeHEPaTOp MEPEMEHHOT'0 TOKA, JICKTPOIBUTaTe b, MHIYKIIMOHHAS
nedb, pajgap, paguoNpUEMHUK, TeJIeBU30p, aHTeHHa, TenegoH, CBY-meuyb, MPOEKIMOHHBIA ammapar,
BOJIOKOHHAsI OTITHUKA, COJTHEYHAst OaTapes.



INNIAHUPYEMBIE PE3YJBTATBI OCBOEHHUSA TIPOTPAMMBI IO ®U3UKE HA YPOBHE
CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenune yueOHOTo npeamera «Pusnkay Ha ypoOBHE cpeHEro o0Iiero oopazoBanus (0a30BbIi ypOBEHB)
JIOJDKHO ~ OOECIeYUTh  JIOCTIKEHWE  CIEAYIONUX  JIMYHOCTHBIX, METANpPEIMETHBIX W  MPEAMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIndHOCTHBIE pe3ynbTaThl OCBOEHHs yueOHoro mpeamera «®Dusnka» JOHKHBI OTpakaThb FOTOBHOCTH U
CHOCOOHOCTh O0YYaIOMIMXCSI PYKOBOJCTBOBAThCS C(OPMHUPOBAHHOM BHYTpEHHEH MO3MIMEH JHYHOCTH,
CUCTEMOW  IIEHHOCTHBIX  OpHEHTAIMil, TO3UTHBHBIX BHYTPEHHUX YyOEXJEHHUH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM EHHOCTSIM POCCUHCKOTO OOIIEeCTBA, PACHIMPEHNE KU3HEHHOTO OIbITAa U ONbITA JAEATEIbHOCTH
B IIPOLIECCE PEaTU3AMN OCHOBHBIX HANPABIECHNUN BOCIIUTATEIbHOM I€ATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxIaHCKOr0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh TPAXJAAHCKOW TMO3ULMHU O0ydYarOIIEerocs Kak aKTUBHOTO M OTBETCTBEHHOTO 4JiEHA
pOoccHiicKOro o0IIECTBa;

MPUHATHE TPATUIIMOHHBIX 00IIEUYeIOBEUECKUX TYMAHUCTUYECKUX U JIEMOKPATUIECKUX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIBHOCTh B MHTEpECAX I'Pa)KAAHCKOro O0IECTBA, y4acTBOBATh B
caMOYTpaBJICHUHN B 00pa30BaTeNbHON OpraHU3aIuy;

YMEHHME B3aWMOJIEHCTBOBAaTh C COLUAIBHBIMM HHCTUTYTaMH B COOTBETCTBUM C HUX (YHKIUSAMHU U
Ha3HAYCHHEM,;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU NEATEIIbHOCTH;

2) IATPUOTHYECKOI0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTh POCCHICKOM IPpaKTaHCKOW MIEHTHYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYIapCTBEHHBIM CUMBOJIAM, JOCTHKEHHUSIM POCCUUCKUX YUYEHBIX B 00JIACTH
(U3NKU ¥ TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAllUIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICH HA MOPAIbHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B I€ATEIbHOCTH YUEHOTO;

OCO3HaHHE JTMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYMBOTO OYAYIIETo;

4) 3cTeTMYECKOr0 BOCIUTAHMS:

JCTETUYECKOE OTHOILICHHE K MHPY, BKIOYas 3CTETUKY HAYYHOTO TBOPUYECTBA, NMPHUCYILETro (hru3nyecKon
HayKe;

5) TpyaoBoro BocnuTaHmsi:

UHTEpEC K pa3InuHbIM chepam npodeccHoHaNbHON AESITENIbHOCTH, B TOM YHCIIE CBA3aHHBIM C (PU3UKOHN U
TEXHUKOM, yMEHHE COBeplIaTh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccun U peanu3oBbIBATH COOCTBEHHBIE
KU3HEHHbIE TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BAaHUIO B 00JacTH (U3MKH HA MPOTSIKEHUU
BCel JKU3HHU,

6) 3K0J10rHYEeCKOr0 BOCTIUTAHUS:

c(OpMHUPOBAHHOCTh 3KOJIOTUYECKOW KYJIbTYpPbl, OCO3HAaHUE TJ00AIBHOIO XapakTepa SKOJIOIHYECKUX
npobiem;

IUIAHUPOBAHUE M OCYILECTBICHHE JEUCTBHM B OKpYXalolleld Cpele Ha OCHOBE 3HAHUS Lene
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA;

paclIMpeHue ONbITa JEATEIbHOCTH SKOJOTMYECKOW HAIIPaBICHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUIM IO
¢busnke;

7) HEHHOCTH HAYYHOI0 O3HAHMS:

c(OPMHUPOBAHHOCTh ~ MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO  pPa3BHUTHS
(bu3nuecKoi HayKu;

0CO3HAHKE IIEHHOCTH HAYYHOU JEATEIBHOCTH, TOTOBHOCTh B MPOLIECCE U3YyUCHUST (PU3UKH OCYILECTBISATh
MPOEKTHYIO U MCCIIEI0BATENBCKYIO IEATEIbHOCTh MHANBUAYAJIBHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATbBI



I[Mo3naBaTebHBIE YHHBeEpPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBrble JloruyecKkue JeicTBUA:

CaMOCTOSITENIFHO (DOPMYITUPOBATH M aKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONPENIENATh UEH IESITeIbHOCTH, 33J1aBaTh apaMeTPbl U KPUTEPUHU UX JOCTHKECHHUS;

BBISIBIISITh 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B PACCMATPUBAEMBIX (DH3NUECKUX SBICHUSIX;

pazpabarbiBaTh IJIaH pEHICHHS MPoOJieMbl € Y4€TOM aHalu3a UMEIONINXCA MaTepuaibHBIX U
HEeMaTepUaJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JI€SITEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJISIM, OLIEHUBATh PUCKHU
MOCJIEICTBUN AESATEIHHOCTH,

KOOPJMHHUPOBATh M BBINOJHATH PA0OTy B YCIOBHUSX PEATHHOTO, BUPTYATHHOTO U KOMOWHUPOBAHHOTO
B3aMOJCHCTBHUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

Ba3oBble uccienoBarejbCcKue NeHCTBUA

BJIQ/ICTh HAYYHOU TEPMHUHOJIOTHEH, KITIOYEBBIMU MTOHITHSIMH U METOJIaMU (PU3HMUYECKON HAYKU;

BJIAJIETh HABBIKAMH Y4Y€OHO-HCCIIEAOBATEIbCKOM M TPOEKTHON MACSATENHHOCTH B 00JIaCTH (PU3UKH,
CIIOCOOHOCTBI0O M TOTOBHOCTHIO K CAaMOCTOSITEIFHOMY TIOMCKY METOJOB peIIeHHs 3a1a4 (PU3NIECKOTO
COJIepIKaHUs, TPUMEHEHHUIO PA3JIMYHBIX METO/I0B ITO3HAHUS;

BJIQJICTh BHJIAMU JIEATCIILHOCTH TI0 MOJIYYCHUIO HOBOTO 3HAHUS, €0 HHTEPIPETAINH, PEOOPA3OBAHHIO U
MPUMEHEHHUIO B PA3JIMYHBIX YUYCOHBIX CUTYaIMsIX, B TOM YHCJIE MPU CO3MaHUHM yYEOHBIX MPOCKTOB B 00JaCTH
bu3nku;

BBISIBIISAITh TIPHUYMHHO-CJICACTBEHHBIC CBSI3M M aKTyaJlM3MpPOBaTh 3ajJlady, BBIIBUTATh THIIOTE3y €&
pelIeHus, HaXO0IUTh apryMEHTHI ISl I0Ka3aTelbCTBA CBOMX YTBEPKICHUMN, 3a/1aBaTh MapaMeTpbl U KPUTEPUU
peuieHus;

AQHAJU3UPOBATh TOJYYEHHBIE B XOJI€ PEIICHHUs 3alaud pPe3yldbTaThl, KPUTHUYECKH OIICHUBATH HX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSIX;

CTaBUTH U (OPMYJIMPOBATH COOCTBEHHBIC 33a/1a4l B 00pa30BATEIIBbHON JCATCILHOCTH, B TOM YHCIIE TIPH
U3Yy4eHUHU (QUBHKH;

JaBaTh OIEHKY HOBBIM CHUTYalIUSM, OIIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS MO (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACSITETbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTei;

BBIJIBUTATh HOBBIE UJICH, MPEJIaraTh OPUTHHAIBHbIE IOAXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aJTbTEPHATHBHBIC PEIICHUS.

PabGora ¢ undgopmaumeii:

BJIAJICTh HABBIKAMHU TOJy4eHHsI HHPOpMauu (PU3NIECKOTO COACPKAHUS U3 UCTOUYHUKOB PA3HBIX THIIOB,
CaMOCTOSITENIEHO OCYIIECTBISTh MOUCK, aHAIN3, CHCTEMATU3aIIMI0 U MHTEPIPETALNI0 HHOOPMAIIMK PA3TUIHBIX
BUJIOB U ()OPM MPE/ICTABIICHNUS,

OIICHUBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

WCIIOJI30BaTh CPEACTBA HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTMM B PEHICHUU
KOTHUTHUBHBIX, KOMMYHHKAaTHBHBIX M OPTaHM3AI[MOHHBIX 337a4 ¢ COOJIOJeHHEM TpeOOBaHUN IPrOHOMUKH,
TEXHUKH OC30MaCHOCTH, THUTHEHBI, pECypcOCOEpEeKeHHs, TMPaBOBbBIX M OJTHUYECKUX HOPM, HOPM
nHGOPMAIIMOHHOH 0€30MacHOCTH;

CO371aBaTh TEKCTHl (DU3WYECKOTO COJEpKaHWsI B PA3IUYHBIX (opMarax ¢ y4ETOM HaA3HAYCHHS
nH(MOpMAaIIUY U TIENIEBOM ayAUTOPHH, BEIOHpasi ONTUMAaIBHYIO (HOPMY IPECTABICHUS U BU3YATU3AIIHH.

KoMMyHuKaTHBHBIC yHUBepcaIbHbIe y4eOHbIE ICHCTBUSA:

OCYILECTBIIATH OOLIEHUE HA YpOKaX (PU3UKU U BO BHEYPOUHOM JESATEIBHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIUKTHBIX CUTYAIMA U CMATYATh KOH(DIUKTHI;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOK TOUYKY 3pEHUs C UCIIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

INOHUMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMaH/IHON U HHIUBUAYAIbHON paboThI;

BBIOMpPATh TEMAaTUKY U METO/bl COBMECTHBIX ACUCTBUI ¢ y4€TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
KQKJ0r0 YWICHA KOJJICKTUBA;

IIPUHUMATh LEJIU COBMECTHOU IEATEIbHOCTH, OPraHU30BbIBATH M KOOPAMHUPOBATH IEUCTBHUS IO €€
JOCTHKEHUIO: COCTABIIATh IUIAH JNEHCTBHUH, pacHpeielsiTh pOJH ¢ Y4ETOM MHEHHH YYaCTHHKOB, 00CYXIaTh
pe3ynbTaThl COBMECTHOM paboThl;



OLICHUBATh KAaueCTBO CBOETO BKJIAAa W KaXKIOTO YYaCTHHKA KOMaHABI B OOMIMH pe3ylbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npeJuiarath HOBBIE NMPOEKTHI, OIIEHUBATh WICH C TO3HWIMU HOBW3HBI, OPUTHHAIBHOCTH, MPAKTHYECKOU
3HaYMUMOCTH;

OCYILECTBIISITH IO3UTHBHOE CTPATETHYECKOE MTOBEICHHIE B PA3IMYHBIX CHTYAIUSX, IPOSIBISATH TBOPYECTBO
1 BoOOpakeHue, ObITh MHUIIMATHBHBIM.

PerysiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIe /1eiicCTBUSA
Camoopranu3anusi:

CaMOCTOSITEIILHO OCYIIECTBISTh MO3HABATEIBHYIO ACSATEIILHOCTh B 00JacTH (U3UKU U aCTPOHOMHUH,
BBISIBIISITH MTPOOJIEMBI, CTABUTH U (POPMYITUPOBATH COOCTBEHHBIC 3a/1aUH;

CaMOCTOSITEIIEHO COCTAaBJISITh IJIaH PEIICHUs PACUETHBIX M KAUYeCTBEHHBIX 3aJ1a4, TUIAH BBIMOJTHEHUS
MPaKTUYECKOU pabOTHI C YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOKHOCTEHN U MPEATOYTCHU;

JaBaTh OLIEHKY HOBBIM CHUTYAIHSIM;

pacuMpsATh paMKH y4eOHOT0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUN;

JIeaTh OCO3HAHHBIN BEIOOD, apTYMEHTUPOBATh €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHHUE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CIOoCcOOCTBOBATh (POPMUPOBAHUIO M TPOSBICHUIO IPYAULIMN B 001aCTH (PU3HMKH, TIOCTOSIHHO IMOBBIIIATH
CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIA YPOBECHb.

CaMOKOHTPOJIb, IMOIIHOHAILHBIH HHTEJLIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallUsSM, BHOCHTb KOPPEKTHBBI B JEATEIbHOCTH, OLIEHUBATH COOTBETCTBHE
Pe3yabTaTOB LIEISIM;

BJa/JIeTh HAaBbIKAMHM I[I03HABATEIbHON pe(dIeKCHHM KaKk OCO3HAHUS COBEpIIAEMbIX JAEUCTBUHA U
MBICITUTEIIEHBIX TIPOIECCOB, UX PE3YJIbTATOB M OCHOBAHHUIA;

UCTIONIF30BaTh MPUEMBI peIICKCUU JITISl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PEIICHUS;

YMETh OIICHUBATH PUCKH U CBOCBPEMEHHO NMPUHUMATh PEIICHHS 110 UX CHIDKCHUIO,

MPUHUMATh MOTHBBI M ApT'YMEHTHI APYTUX MPU aHAIIU3€E PE3yIbTaTOB JAEATEIbHOCTH;

MPUHUMATH Ce0sl, MTOHMMAs CBOM HEJIOCTATKH U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M ApT'YMEHTHI APYTUX MPU aHAIIU3€E PE3yIbTaTOB JAEATEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIIUOKH.

B mpouiecce mocTukeHHs JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOTPaMMBI MO (DM3HKE AN yPOBHS
cpeaHero oOmiero o0pa3oBaHWsA y OOYYarONIMXCSl COBEPIICHCTBYETCS SMOILMOHAJIBHBIA  WHTEJUICKT,
MpeAnoararonui copMrUpoOBaHHOCTS:

CaMOCO3HaHUs, BKJIOYAIOMIETO CHMOCOOHOCTh TOHUMATh CBOE HSMOIMOHAIBHOE COCTOSHHUE, BUICTH
HaIpaBJICHUs Pa3BUTHUSI COOCTBEHHOM AMOLIMOHANIBHOM cepbl, ObITH yBEpEHHBIM B ce0¢€;

CaMOpPETYJIMPOBAHMSI, BKIIFOYAIONIETO CAaMOKOHTPOJIb, YMEHHE IPHHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEICHUE, CIOCOOHOCTh ANaNTUPOBATHCA K SMOIMOHAIBHBIM HM3MEHEHHSIM M MPOSBIATH TMOKOCTH, OBITh
OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIOMICH CTpEMJICHHE K JOCTIDKEHHIO IIeId U YCIEeXy, ONTHMHU3M,
MHUIUATUBHOCTh, YMEHHUE JIEMCTBOBATH UCXO/S U3 CBOUX BO3MOYKHOCTEH;

AMIIATUH, BKJIIOYAIONICH CIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHUE APYTUX, YYUTHIBATH €0
MIPH OCYILIECTBICHUN OOLIEHHUSI, CIIOCOOHOCTh K COUYBCTBUIO U COIEPEKUBAHUIO;

COIMANILHBIX HABHIKOB, BKJIFOYAIOIIMX CIIOCOOHOCTH BBICTpAaMBATh OTHOIICHHUS C APYTUMH JIOABMH,
3a00TUTbHCS, IPOSBIIATH UHTEPEC U pa3periaT KOHPIUKTHI.

HNPEJMETHBIE PE3YJIBTATbBI

K xonny oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpa)aTb
c(OPMHPOBAHHOCTb y O0yYarOIUXCA YMEHUI:

JIEMOHCTPUPOBaTh Ha MpPUMEpax pojb U MecTOo (GU3MKU B (HOPMUPOBAHMM COBPEMEHHOW HAayuHOU
KApTUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B IPAKTUYECKOH IESITENBHOCTH JIOAEH;

YUUTBIBATh TPaHMLBl TNPUMEHEHUS H3YYEHHBIX (U3MYECKUX MOJeNell: MaTepuajibHas TOdYKa,
MHEepUUAJIbHAs CHUCTeMa OTcuéTa, aOCOMIOTHO TBEPIOE TENO, HACANBHBIM ra3, MOJEIN CTPOCHHS TIa30B,
AKHUJIKOCTEH M TBEPIBIX T€JI, TOUCUHBIN AJIEKTPUUYECKUM 3aps PH pelieHnH GU3NUECKUX 3a/1a4;



pacro3HaBaTh (U3UYECKUE SBJICHHS (MPOIECCH) M OOBSICHATh MX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM CTPOEHHs BEIIeCTBA M JJIEKTPOAMHAMUKH: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE, CBOOOIHOE MaIeHHUE TEJl, ABHKEHUE M0 OKPYKHOCTH, HHEPIUS,
B3auMoJieicTBHe Tell, U dy3usi, OpOyHOBCKOE ABMKEHHE, CTPOCHHUE JKUAKOCTEH U TBEPIBIX TEN, U3MEHEHHE
00béMa TeN mpu HarpeBaHWU (OXJIAXKACHHH), TEIJIOBOE PaBHOBECHE, MCIMApPEHUE, KOHJCHCAIWs, TUIABICHHUE,
KpUCTAJIN3alIMsl, KUTIEHUE, BJIaXXKHOCTh BO3/1yXa, MOBHIIIIEHUE JIaBJICHUS T'a3a MPU €r0 HarpeBaHUU B 3aKPHITOM
COCYJIE, CBSI3b MEXJy IapaMeTpamMu COCTOSHMS ra3a B H30Ipolieccax, dJEKTpU3aLMs Tel, B3aHMMOJEHCTBHE
3aps70B;

ONKCHIBATh MEXaHMYECKOE [JBUKEHHE, MWCIONb3ysd (QU3NYECKUe BEJIWYMHBI: KOOpJIWHATA, IYTh,
NIEpEMEILIEHNE, CKOpPOCTh, YCKOPEHHE, Macca Tejla, CHIa, HMIYJbC Tella, KUHETHYecKas JHEprus,
MOTEHIIMAJIbHAs DSHEPrus, MexaHudeckas paboTa, MexaHHuYecKas MOIIHOCTb, NpPHU OMHMCAHUU MPABUIBHO
TPAaKTOBATh (DU3MYECKHI CMBICI UCIOJB3YEMbIX BETWYHH, UX 0003HAYCHUS U €UHHIIBI, HAXOIUTH (YOPMYIIHI,
CBSI3BIBAIOIIIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMHU BEIMUYNHAMU;

OMHCHIBATh HW3YYCHHBIC TEIUIOBBIE CBOWCTBA TENl M TEIUIOBBIC SIBICHUS, HWCIONB3YS (pu3uvecKue
BEJIMYMHBI: JABJICHUE I'a3a, TEMIEPATypa, CPEAHISA KHHETUYECKAsl SHEPrusl XaOTUYECKOr0 JBUKEHUS MOJIEKYI,
CpEHEKBaJpaTUUHasi CKOpPOCTb MOJEKYJ, KOJMYECTBO TEIUJIOThl, BHYTPEHHSs DSHEprus, pabdora rasa,
KOA((UIIUEHT MOJE3HOr0 ACUCTBUS TEIUIOBOTO ABUTATENs; IPU OMHCAHUU MTPABUIBHO TPAKTOBATH (PM3MUYECKUN
CMBICJI UCTIOJIb3YeMBIX BEJIMYHMH, UX OOO3HAYECHHUS M €IWHUIIBI, HAXOIUTh (DOPMYIIBI, CBSI3BIBAIOIINE JTAHHYIO
(bu3MYeCKyI0 BEIMUMHY C APYTUMHU BEIHMUUHAM;

ONMCHIBATh M3YUEHHBIE 3JIEKTPUUECKHE CBOMCTBA BELIECTBA M JJIEKTPUYECKHE SIBICHUS (IIPOLECCHI),
UCTIONB3YS (DU3MUECKHE BEIMYUHBL: AJIEKTPUUYECKUN 3apsi, SJIEKTPUUECKOoe Iojie, HaNpsKEHHOCTh MO,
NOTEHIMAJ, PA3HOCTh TMOTCHIMAJIOB, TIPU ONHWCAHWUHM TIPABWIBHO TPAKTOBAaTh (PU3MYECKUH CMBICI
UCIIONB3YEMBIX BEJIMYMH, MX OOO3HAYEHHS U EIUHUIIBI; YKa3blBaTh (POPMYJbI, CBS3BIBAIOIIME JaHHYIO
(hU3HUYECKYIO BETHUUHY C APYTUMU BEIMUYUHAMU;

aHANMM3UPOBATh (PU3MUECKHE TIPOIECCHI U SBJICHHUS, UCTIONB3Ysl (hU3HUECKHe 3aKOHBI M IPUHIIUIIBI: 3aKOH
BcemupHoro tiarorenus, [, II u III 3akonsl HblOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOW SHEPrUH, 3aKOH
COXpaHEHHUs UMITYJIbCA, IPUHLUII CYNIEPIO3ULIMHA CUJI, IPUHLIAI PAaBHONPABUSI MHEPLUAIbHBIX CUCTEM OTCUETA,
MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOEHUS BEIECTBA, ra30BbI€ 3aKOHbBI, CBSA3b CPEAHEW KMHETHUUYECKOM
SHEPTUU TEIUIOBOTO ABMXKEHUS MOJIEKYJ C a0COMIOTHOM TeMrepaTypoi, IEPBbIN 3aKOH TEPMOJAUHAMUKH, 3aKOH
COXpaHEHHS JEKTPUIECKOT0 3apsia, 3akoH KyrnoHa, Ipu 3TOM pa3inyarh CIOBECHYIO (OPMYIMPOBKY 3aKOHa,
€ro MaTeMaTU4YeCKOe BBIPAKEHUE U YCIOBUS (TPaHUIIbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHITh OCHOBHBIC MPUHITUIIBI JICUCTBHUS MAIIH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB; pas3audaTh
yCIIOBHUS UX O€30M1aCHOT0 MCII0JIb30BaHMs B IOBCEAHEBHOM KHU3HH;

BBIMOJHATh SKCIIEPUMEHTHI 110 MCCIIEJOBAHUIO (PU3UYECKUX SIBJICHUIM M MPOIECCOB C HUCIOJIb30BAHUEM
MPSIMBIX M KOCBEHHBIX H3MEPEHHH, Ipu 3TOM (HOpMYIHpOBaTh MpoOieMy/3aiady U THUIOTEe3y Y4eOHOTro
9KCIIEPUMEHTA, COOMpaTh YCTAHOBKY U3 IMPEAJIOKEHHOT0 000pyI0BaHMsl, IPOBOJUTH OIBIT U (POPMYIUPOBATH
BBIBOJIBL;

OCYIIECTBIISITh TMPSMBIE W KOCBEHHBIE HW3MEPEHHUS (PU3WYECKUX BEJIWYWH, TPH ITOM BBIOMpATH
ONITUMAJIBHBIN CTIOCO0 U3MEPEHHS U HCIIOIB30BaTh U3BECTHBIE METO bl OLIEHKU MOTPEIIHOCTEN U3MEPEHUI;

UCCJIEIOBATh 3aBUCUMOCTU MEXIY (PU3NUECKUMU BEJIMYMHAMH C HCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUIH,
MPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY, (DUKCHPOBATh PE3YNbTATHI MOTYYCHHONW 3aBHUCHUMOCTH (U3HUECKUX
BEJIMYMH B BUJI€ TaOiuIl U TpaduKoOB, AeNaTh BHIBOBI 10 PE3yIbTaTaM UCCIIEI0BAHUS;

coOmonaTh mpaBuwia 0O€30MacHOTO TpyJAa MpH HPOBEACHUU HCCIEJOBaHUN B pamMKax y4eOHOro
9KCIIEPUMEHTA, Y4eOHO-UCCIIeI0BATEIbCKOW U MPOSKTHOW NEATEeIbHOCTH C HCIOJb30BAHUEM H3MEPUTEIBHBIX
YCTPOKCTB U J1abopaTopHOTO 000pYIOBAHUS;

pemath pacuéTHbIe 3a/layil C ABHO 3aJaHHON (DM3MUYECKON MOJENbI0, UCTONb3ys (pU3nuecKue 3aKOHbI U
NPUHIMIBI, HA OCHOBE aHAJM3a YCJOBUS 3aJadd BBIOMpATh (PU3MUECKYIO MOJENb, BBHIICIATH (U3NUYECKHE
BEJIMYMHBI U (OpPMYIbI, HEOOXOAMMBIE JUIsl €€ pElIeHHUs, MPOBOAUTH Pacu€Thl M OICHUBATh PEAlbHOCTD
MOJYYEHHOTO 3HaYCHUsI (PU3NIECKOIN BETUUUHBI;

pelnaTh KaueCTBEHHbIC 33Ja4M: BbICTPAUBATh JIOTHUECKU HENPOTHUBOPEUMBYIO LIEMIOUKY PACCYKICHHUM C
ONOPOM Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCIIONIb30BAaTh MPH PEIICHUU YUeOHBIX 33a/1ad COBPEMEHHbIE MH(POPMAIMOHHBIE TEXHOJIOTUU JIJIS TIOUCKA,
CTPYKTYpUPOBaHUs, HWHTEPIpPETAlMd M TPEACTaBICHHUS Y4eOHOW ¥ HAyYHO-TIONMYJSIpHOW HH(pOpMaum,
MOJy4YEHHOU U3 Pa3IMYHbIX UICTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOJIy4aeMyr0 HHPOPMAIIHUIO;



NPUBOJIUTH TPUMEPHI BKJIaJla POCCHUCKUX U 3apyOC)KHBIX YYECHBIX-(PU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETUYCCKUE 3HAHHWS 10 (U3NKE B TIOBCETHEBHOW IKH3HU JUISI OOECICUCHHS
0€30MacHOCTH TIpU OOpaIEHUH C MPUOOpPAaMHU M TEXHUYECKUMHU YCTPOMCTBAMH, NJISi COXPAHEHUS 3I0POBbS U
COOJTIOZICHHSI HOPM KOJIOTHYECKOTO TTOBEJICHUS B OKPYKAIOIIIEH cpelie;

paboTaTh B TPYIIE C BBHIMOJHEHUEM PA3JIMYHBIX COLHUATBHBIX POJEH, TUIAHUPOBaTh PabOTy TPYIIIHI,
palMoOHAIBHO pacHpenessaTh OOS3aHHOCTH W IUIAHHPOBATH JACSATEILHOCTh B HECTAHIAPTHBIX CHUTYAIUAX,
aJIeKBAaTHO OI[CHUBATH BKJIA]l K&YKAOTO U3 YYACTHUKOB IPYIIIBI B PEIICHUE PacCMaTPUBAEM Ol MPOOTIEMBI.

K koniy oOydenus B 11 Kjacce mpeIMeTHBIC pe3y/IbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpaXKaTh
c(hOpPMUPOBAHHOCTH Y OO yUAIOIUXCSI YMEHHIA:

JIEMOHCTPUPOBATh Ha TpUMEpax pojib U MecTO (Pu3uKku B (HOPMHPOBAHUM COBPEMEHHON HAyYHOU
KapTUHbI MHpa, B Pa3BUTUHU COBPEMEHHOW TEXHUKHU W TEXHOJOTHM, B MPAKTUYECKON AEATEIBHOCTH JIIOAEH,
IIETTOCTHOCTD U €TUHCTBO (PM3UYECKON KapTHHBI MUPAa;

YUUTBHIBATh TPAHUIIBI IPUMEHEHHSI U3YISHHBIX (PH3UYECKUX MOJIEJICH: TOUCUHBINH IJIEKTPUICCKUI 3aps,
Jyd CBETa, TOUCYHBIM WCTOYHUK CBETA, SACPHAs MOJIEIh aTOMa, HYKJIOHHAs MOENh aTOMHOIO spa TpH
perieHnn GU3MUECKUX 3a/1a4;

pacro3HaBaTh (pu3nUecKue SBICHHS (TIPOIECCHI) U OOBSICHATh UX HA OCHOBE 3aKOHOB DJICKTPOIUHAMUKHI
Y KBAaHTOBOW (DM3UKH: 3JIEKTPUIECKAs] TPOBOIUMOCTb, TEIJIOBOE, CBETOBOE, XUMHUUECKOE, MATHUTHOE JICUCTBUS
TOKa, B3aMMO/ICHCTBUE MarHUTOB, JICKTPOMArHuTHas MHAYKIHS, JCHCTBUE MAarHUTHOTO TIOJIST HA TTPOBOJIHUK C
TOKOM W JIBIDKYIIIUHCS 3apsij, dJIEKTPOMArHUTHBIC KOJICOAHUS W BOJIHBI, MPSMOJIUHEHHOE paclpOoCTpaHEHHE
CBETa, OTpaXCHHE, NpelloMJIeHUuE, MHTephepeHIns, Tu(pakius u TOJIpU3aIMs CBETa, JUCIEPCUS CBETa,
¢dorosnexTpudeckuii 3PpexT (hoTodPdexT), cBeTOBOE AaBICHHE, BOSHUKHOBEHHE JTMHEHYATOr0 CIIEKTPa aToMa
BOJIOpPO/Ia, €CTECTBEHHAS M UICKYCCTBEHHAS PAIHOAKTUBHOCTH;

OIHMCHIBATh M3yYEHHBIC CBOMCTBA BENIECTBA (IJIEKTPUUCCKHUE, MATHUTHEIC, ONTHYECKUE, DIIEKTPUUIECKYIO
IPOBOJAMMOCTh DPA3NMYHBIX CpPEll) W DJIEKTPOMArHWUTHBIC SIBJICHUS (IIPOLIECCHI), HUCHONB3YS (U3HUECKUE
BEJIMYMHBI: DJICKTPUICCKUHN 3apsJl, CHIa TOKa, DJICKTPUICCKOE HANPSHKEHUE, JIEKTPUICCKOE COMPOTUBIICHHE,
pPa3HOCTh MOTEHIUANIOB, JEKTPOABMKYIIAsI CHia, padoTa TOKa, MHAYKIUS MarHUTHOTO TMOJs, cuia Amrepa,
cwia JlopeHna, MHIYKTHBHOCTh KATYIIKH, YHEPTUS JIEKTPUICCKOTO0 U MAarHUTHOTO TIOJICH, MEPHOJ] M Y4acToTa
KoneOaHuil B KoieOaTeIbHOM KOHTYpE, 3apsii U Chjla TOKa B MPOIECCE TApMOHUYECKHX 3JEKTPOMArHUTHBIX
KojeOaHnii, (HOKYCHOE pAaCCTOSHHWE W ONTHYECKas CWJIA JIUH3bI, NMPU OMNHCAHWW IPABHUIBHO TPAKTOBATH
(u3MuecKUil CMBICT HCIOJNB3YEMBIX BEIMYUH, WX OOO3HAUEHUS U EIUHHIBI, YKa3bIBaTh (OPMYIIBL,
CBSI3BIBAOINNE JAHHYIO (PU3NUYCCKYIO BEIMUUHY C APYTUMHU BEIHUYNHAMU;

OTHCHIBATh U3yYCHHBIC KBAHTOBBIC SIBIICHUS U MPOIIECCHI, UCTONB3YS (PU3NUECKHE BEIUYHHBI: CKOPOCTh
AJICKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YaCTOTA CBETA, SHEPTHS U MUMITYJIbC (POTOHA, TIEPHO]] IMOJTypacmasia,
SHEPrusl CBSI3U aTOMHBIX SJEep, MPU OMHCAHUU MPABUIBHO TPAKTOBATh (DM3MUECKUN CMBICT HCHOIB3YEMBIX
BEJIMYMH, KX 0003HAYCHHS U SIUHUIIBI, YKA3bIBaTh (POPMYITBI, CBA3BIBAIONINE TAHHYIO (PU3HUYSCKYIO BEJIMUUHY C
JIPYTMMH BeTUYUHAMU, BRIYUCIIATH 3HAUCHUE (PU3NIECKON BETUUHHBI;

aAHATM3UPOBATH (DU3UUECKHE TIPOIECCHI M SBJICHMS, UCTIONB3Ys (DU3MUSCKHUE 3aKOHBI M TTPHHIIHITEL: 3aKOH
Owma, 3aKOHBI TTOCTIEIOBATEIHLHOTO U MapaJUIEIbHOTO COSIMHEHUS POBOHUKOB, 3akoH [[xoyns—JleHia, 3akox
AJICKTPOMArHUTHOW WHAYKIIMH, 3aKOH MPSIMOJIMHEHHOTO PacrpoOCTPaHEHUs CBETA, 3aKOHBI OTPAKEHHUS CBETA,
3aKOHBI MPEIOMIICHHUSI CBETA, YpaBHeHUE DWHIITeHHA s (oTod(d(dexTa, 3aKOH COXpAaHEHHUS DYHEPTHH, 3aKOH
COXpPAaHEHUS HUMITYJIbCA, 3aKOH COXPAHEHHUs JJICKTPHUUECKOTO 3apsja, 3aKOH COXPAaHEHHS MacCOBOTO YHMCIIA,
noctynatel bopa, 3aK0H paAMOaKTUBHOTO pacmaja, MpH 3TOM pa3indyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTHYECKOE BBIPAKCHUE M YCIIOBUS (TPaHHUIIbI, 001aCTH) TPUMEHUMOCTH

OTIPE/ICIIATh HAMPAaBICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TOJISl IIPOBOJTHUKA C TOKOM, CHIJIBI AMIiepa H
cunel JIopeHiia;

CTPOUTH U OTHCHIBATH N300pakeHHE, CO3/1aBaeMOE TUIOCKUM 3€PKajioM, TOHKOW JIMH30M;

BBITIOJIHATh AKCIIEPUMEHTBI 10 MCCIICIOBAHUIO (PU3MUYECKUX SBJIICHHA M IPOIIECCOB C HCIIOJIb30BAHHEM
OpsSMBIX M KOCBEHHBIX WM3MEPEHHU: TpU 3TOM (OPMYIHPOBATH MpoOJeMy/3ajady W THIOTE3y Y4eOHOTro
9KCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEANIOKEHHOTO 00OPYIOBaHMS, IPOBOAUTH OMBIT U (POPMYIHUPOBATH
BBIBO/IBI;

OCYIIECTBIISITh TMpPSIMbIE W KOCBEHHBIE H3MEPEHHS (PUINUYECKUX BEJIUYUH, MPH ITOM BHIOMpATh
ONTUMAJIBHBIN CTIOCO0 M3MEPEHHUS U UCIIOIH30BATh H3BECTHBIE METOIBI OIICHKH IMOTPEITHOCTEH N3MEPCHHIA,



UCCJIEI0BaTh 3aBUCUMOCTH (PU3NYECKUX BEJIIMYMH C HCIOJB30BAaHUEM IMPSIMBIX HM3MEPEHUIl: MpU 3TOM
KOHCTPYUPOBATh YCTaHOBKY, (PMKCHUPOBATh PE3yIbTaThl MOJYYCHHON 3aBUCUMOCTH (M3NYECKHX BEIMYUH B
BUJE TaOIUI] U rpaUKOB, JeJIaTh BBIBOJBI [0 pE3yJbTaTaM HCCIIEJOBAHMS;

coOmoaTh NpaBuWia O€30MacHOTO TpyAa MNpU MPOBEJACHUU HCCIEAOBAaHMM B paMkKax ydeOHOro
JKCIIEPUMEHTA, Y4eOHO-UCCIIe0BaTENbCKOW U MPOEKTHOW NEATEIbHOCTH C HCMOJIb30BAHUEM H3MEPHUTEIbHBIX
YCTPOKCTB U J1abopaTopHOTo 000pYyIOBAHUS;

pemath pacué€THble 3a/laydl C SIBHO 3aJJaHHOW (DPU3HUECKON MOJIENbI0, UCIONb3yd (PU3NUecKre 3aKOHbI U
MPUHIMUIBI, Ha OCHOBE aHAJIM3a YCJIOBUA 3aJlaud BBIOMpATh (PU3MUECKYIO MOJEJb, BBIIEIATH (PU3NUYECKHE
BEJIMYUHBI U (QOpPMYJIbl, HEOOXOAMMBIE ISl €€ pelleHHs, MPOBOJIUTH Pacdy€Tbl U OIEHUBATh PEATbHOCTD
MOJTYYEHHOTO 3HAYCHHS (PU3NYECKON BEJIMUMHBL;

pemaTh KaueCTBEHHBIE 3aJ1a4: BBICTPAMBATH JIOTMUECKU HETPOTHUBOPEUMBYIO LIEMIOUYKY PACCYXKICHHUM C
OTIOPOi Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKHE SBICHHUS;

UCIIOJIb30BAaTh MPH PEIICHUHU YU4eOHBIX 3a/1ay COBPEMEHHbIE MH(POPMAIIMOHHbBIE TEXHOJIOTUU JIJIS TIOMCKA,
CTPYKTYpUPOBaHUs, HWHTEPIpETallud M TpeACTaBIeHHUs Y4eOHOW M Hay4YHO-TIOMYJISIpHOW HH(pOpMauu,
MOJIYUEHHOM U3 pa3IUYHbIX HCTOYHUKOB, KpUTHUECKU aHAJIM3UPOBAThH NOTy4aeMy0 HH(POpMaIIHIO;

OOBSICHATH TPUHIMIIBI IEHCTBHUS MAIIHMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh yCIOBUS HX
0e30MacHOr0 UCTOIb30BaHUS B TOBCEHEBHON KU3HU;

NPUBOJUTH TMPHUMEPHl BKJIAaJa POCCHHCKUX M 3apyOCKHBIX YUEHBIX-(PH3UKOB B DPa3BUTHE HAYKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PAa3BUTHE TEXHUKU U TEXHOJOTHUH;

UCTIONIb30BaTh TEOPETUYECKHe 3HaHWsA 10 (U3MKEe B TIOBCEAHEBHOM JKM3HM JUIS OOECTIeUeHHUs
0e30MacHOCTH TpU OOpaIEHUH C MPUOOpPaMHU M TEXHUYECKUMHU YCTPOMCTBAMM, IIJISi COXPAHEHUS 3I0POBbS U
COOJTIOICHHSI HOPM 2KOJIOTMYECKOT0 TIOBEACHHUS B OKPYKAIOIIEH cpesie;

paboTaTh B TpYIIE C BBHIMOJHEHUEM Pa3IMYHBIX COLMATBHBIX POJeH, IUIaHUPOBaTh PabOTy TPYIIIHI,
palMoHaNbHO paclpeiessTh OO0S3aHHOCTH M IUIAHUPOBATH JEATENFHOCTh B HECTAaHAAPTHBIX CHUTYalHsX,
aJICKBaTHO OIICHUBATh BKJIAJl KAYKIOTO U3 YYACTHUKOB IPYIIIHI B PEIICHUE PacCCMAaTPUBAEMOM MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBo 4acoB JIeKTPOHHbIE
o HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne i/ EpOrpAMME! Beero KOﬁHTpOJIbeIe HpﬁaKanecmle 0Gpa3oBaTETbHbIE
padoThI padoThI pecypeb
Paznen 1. PUZUKA U METO/IbI HAYYHOI'O ITO3HAHUSA
1.1 ®u3nKa 1 METOABI HAYYHOT'O MIO3HAHUS 2 bubmorexa [IOK
' ABT HAYH https://m.eds0o.ru/7f41bf72
Hroro no pazaeny 2
Pazngen 2. MEXAHUKA
but6mmoreka [IOK
2.1 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Jlunammica / https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
23 3aKOHbBI COXPAHEHHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINMHAMHUKA

31 OCHOBBI MOJIEKYIISIPHO-KHHETHIECKOM 9 1 bubnuotexa [JOK
) TeOpUu https://m.edsoo.ru/7f41bf72
butmmoreka [IOK
32 OCHOBBI TEpPMOAMHAMUKHI 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUS BemecTBa. Da3oBbie 5 bubnuoreka [IOK
' MepPeX0/Ibl https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Pa3nea 4. JIEKTPOAUNHAMUKA
bubmunorexa IHOK
4.1 D7IEeKTpOCTaTHKA 10 ! https://m.edsoo.ru/7f41bf72
4.2 IlocTOsIHHBIN 31EKTpUYECKUN TOK. TOKH B 12 1 1 bubanoreka [IOK



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

‘ Pa3jIMIHbIX Cpelaax

https://m.edsoo.ru/7{41bf72

Hroro no pazneny 22
PesepBHOE BpeMmst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KITIACC

KosnunyecTBo yacos DJIeKTPOHHbBIE
. HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne i/ S— Beero KOﬁHTpOJ‘IBHbIe HpﬁalcaneCKne 06pA30BATETbHbIC
padoThI padoTbI pecypeI
Pa3nen 1. JIEKTPOANHAMUKA
1.1 MaruautHoe nose. DJIeKTpOMarHUTHAs 1 | 3 bu6mmorexa LIOK
) WHAYKINS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nea 2. KOJIEBAHHUSA U BOJIHBI
21 MexaHn4eckue U 3J1€KTPOMarHUTHBIE 9 1 bub6mmorexa [IOK
' KoseOaHus https://m.edsoo.ru/7f41c97c
bu6nuoreka [IOK
2.2 MexaHn4eckHe U 3J1€KTPOMAarHUTHBIE BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
bubmuorexa [IOK
2.3 Onruica 10 3 https://m.edsoo.ru/7f41c97c
Hroro 1o pazaeny 24

Pasnea 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OcHOBBI crielIManbHONU TEOPUH 4 1 bubnunoreka [IOK
) OTHOCHUTEIBHOCTHA https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJeMeHThl KBAHTOBOUW ONTUKA 6 bubmmorexa LIOK
' eMe OBOH O https://m.edsoo.ru/7f41¢97¢
but6mmoreka [IOK
42 Crpoenue atoma 4 https://m.edsoo.ru/7f41¢97¢
but6mmoreka [IOK
4.3 ATOMHOE 7/1p0 > https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 15

Pasnea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU



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

bubmuorexa [IOK

5.1 DJeMEHTBI aCTPOHOMHH U aCTPOPUIUKU 7 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7

Pazgen 6. OBOBIIAIOIIEE IOBTOPEHHUE

bubnunoreka [IOK

6.1 Obobmaiomee nosToperHe 4 https://m.edscli).ru/7f41c97c
Hroro no pazneny 4

PezepBHOE Bpemst 3

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KosmyecrBo yacoB Jara D1eKTPOHHbIE HHPPOBLIE
. Tema ypoka Kountpoasnsbie | I[IpakTnueckue o0pa3oBaTe/ibHbIE
n/n Bcero U3y4YeHH s
padoTsI padoThI pecypcbl

1 dusuka — Hayka o npupoze. Hayunsie 1 bub6mmorexa [IOK
METOBI TIO3HAHUS OKPYKAIOIIETO MUPA https://m.edsoo.ru/ff0c32e2
Poib u MecTo duzuku B popMupoBaHUN

2 COBPEMEHHON (rll)aquoﬁ K(ngI/IHIﬁ MHpa, B 1 bubmorexa LIOK

. o https://m.edsoo.ru/ff0c33e6
MPAKTHYECKON JESITeNbHOCTH JTIOIeH
MexaHnueckoe JBHKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 but6mmoreka [IOK
newkenus. [lepemerenue, CKOpoOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUe

4 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUYKEHNE 1 bubmorexa LIOK

https://m.edsoo0.ru/ff0c3620

5 PaBHOYCKOpEeHHOE NIPSIMOIMHEHHOE 1 bubnnorexa [OK
IBIKEHUE https://m.edsoo.ru/ff0c372e¢

6 CBobOoaHOE mageHne. Y CKOpeHue 1 bubnuorexa [IOK
C¢BOOOIHOIO MaICHUSA https://m.edsoo.ru/ff0c39cc

7 KpuBonnHueiinoe nBrnxeHue. [IBuxenne 1 bubmmorexa LIOK
MaTepUaIbHON TOYKHU MO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[TpuHuun otHOCUTENBHOCTH ["anuies.

8 I/IflepLLIIHaJILHHe cuctemsbl orcuera. [lepBbriit 1 bubmorexa HOK

https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. [IpuHuun cynepno3unumn
9 cui. Bropoii 3akon HEIOTL(I)Ha ,u?m b ! 1 Bubmrorexa [IOK
. https://m.edsoo.ru/ff0c3be8
MaTepUAILHOM TOUKH

10 Tpertuit 3akoH HproTOHA 11711 MaTepUaIbHBIX 1 bubmmorexa LIOK
TOUEK https://m.edsoo.ru/ff0c3be8

11 3akoH BceMHUpHOro TsaroreHus. Cuna 1 bubmmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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TAXKCCTHU. HepBa;I KOCMHYCCKasi CKOPOCTb

https://m.edsoo.ru/ff0c3d00

bu6mmorexa [IOK

12 Cwua ynpyroctu. 3akoH ['yka. Bec Tema https://m.edsoo.ru/f0c3e 8
Cuia tpenusi. Koadduiment tpenus. Cuna
13 conpOTEIBJIeHI/Iﬂ Hp(II)/Iq),HBLI[/ImeHI/II/II) Tella B bubmorexa [OK
https://m.edsoo.ru/ff0c3{76
JKUJIKOCTH WJIH Ta3e
[ToctynarensHOE U BpallaTeIbHOE
14 JBIKCHHE a0COIIIOTHO TBEPAOTO TEIA. bu6mmorexa LIOK
MowmenT cuibl. [lneuo cumbl. YcioBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJA
HNmnynsc MaTepuaibHONH TOYKH, CHCTEMBbI
15 MaTepHUaJIbHBIX TOUEK. IMITyJIbC CHITBI. bubnnorexa [HOK
3aKk0oH coXpaHEHHUs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIKCHUE
Pa6ota u mourHocTh cuitbl. Kunernueckas
16 SHEPrus MaTIélpI/IaJ'II)HOf/f touku. Teopema 00 bubmorexa LIOK
o https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW YHEPTUHU
[TorenumnansHas sueprus. [loreHnumanbHas
17 SHEPTHs yIpyro neGopMupoBaHHOMN bubmuoreka [JOK
npyxuHsbl. [loTeHnnanbpHas sHeprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMIIH
[ToTeHnMaTbHBIE M HETIOTCHIIMATHLHBIC CHITHIL.
CBs13b pabOTHI HEMOTEHIIUANBHBIX CUIT C
18 I/I3M€H£HI/ICM MexaHqugxoﬁ SHEPruu bubmorexa LOK
https://m.edsoo.ru/ff0c478c
CHCTEMBI TeJI. 3aKOH COXPaHEeHHUS
MEXaHUYECKON IHEPruu
Jlaboparopnas pabota «lccnenoanue
19 CBSI3U pa60T51“c1/1J151 C U3MEHEHUEM
MEXaHUYECKON YHEPTUU Tesla Ha IpUMepe
PaCTSHKCHUS PE3UHOBOTO KI'YTa)
KonTponbhas pabota no teme Bubmorexa LOK
20 «Kunemaruka. J{lunamuka. 3aKOHBI

COXpaHCHUA B MCXAHUKC)

https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c3d00
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21

OCHOBHBIE TIOJ0XKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TEOpHH. BpOyHOBCKOE
neuxenue. uddys3us

bubmunorexa IHIOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHUS U B3aUMOACUCTBUSA
4acTUL BeuiecTsa. Monenu cTpoeHus ra3os,
KUIAKOCTEN U TBEPIBIX TEI

23

Macca monexyn. KonuuecTBo BeriecTsa.
[TocTostnHast ABoraapo

24

TemnoBoe paBHoBecue. Temneparypa u e€
n3mepenue. [llkana temneparyp Llenbcus

25

Uneanpueiii raz B MKT. OcHoBHOE
ypaBHenue MKT

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TemrepaTtypa Kak Mepa
CpeaHeN KNHETUYECKON YHEPTUH IBUKEHUS
MOJIeKyJ. YpaBHeHUuE MeHieneeBa-
Kitaneiipona

bubmmnorexa IHOK
https://m.edsoo.ru/ff0c511e

27

3axoH [lanpToHa. ['a30BbIe 3aKOHBI

28

29

Jlaboparopuas pabota «MccrnenoBanue
3aBUCHMOCTH MEX/y apaMeTpamu
COCTOSIHHSI Pa3PEIKESHHOTO T'a3a)

N3omporieccsl B UlieaIbHOM ra3e u ux
rpaduyeckoe npencTaBlieHue

but6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BuyTpenHsis sHeprusi TepMOAMHAMUAYECKON
CHUCTCMBI U CHOCO6I>I e€ N3MCHCHUS.
KonuuecTBo TeminoTel u padoTa.
BHyTpeHH:s HEPTHsl OTHOATOMHOIO
UJeaIbHOTO rasa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

31

Buasl Termionepenaun

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5¢c36

32

VY nenbHast TEINIOEMKOCTD BEILIECTBA.
KonnuecTBO TEmIOTHI P TEIIONEpPEIAYE.
AnnabaTHBIN npolecc

bubmmnorexa IHOK
https://m.edsoo.ru/ff0c5¢c36



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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HepBLIfI 3aKOH TCPMOJAUHAMHUKU U €T'O

bubmuorexa [IOK

33 IpPUMEHEHHE K U30IpOoIeccam https://m.edsoo.ru/ff0cSefc
34 HeoGpatuMocTh mpoiieccoB B IpUpo/Ie. bubmuorexa [IOK
Bropoii 3ak0H TepMOIUHAMUKA https://m.edsoo.ru/ff0c6230
35 [Tpunuun aevicreus u KIIJ TermoBoit bu6nmunorexa LIOK
MAIITHHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KI1J{
37 DKOJIOru4YecKue mpoodIemMbl
TEII0PHEPTETUKU
33 O6o6marommii ypok «MoJeKyIsipHast bubnuorexa [IOK
¢uzuka. OCHOBBI TEPMOIUHAMUKHI https://m.edsoo.ru/ff0c6938
59 Monekymmpion s, Oenons butmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3oBaHue U KOHCHCAIIHA. bu6mmoreka [IOK
Vcniapenue 1 KumeHue https://m.edsoo.ru/ff0c63b6
41 AOcomoTHaAs 1 OTHOCHUTEIIbHAS BIIAXKHOCTH but6mmoreka [IOK
Bo3ayxa. HachblmeHHslil nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramnuyeckue n
42 amopdHble Tena. AHU30TPONHS CBOWCTB bubmmoreka [LIOK
KpucTayioB. JKuIKue KpUCTaslIbI. https://m.edsoo.ru/ff0c6510
CoBpemMeHHbIE MaTepUabl
43 [InaBienue u kpuctauu3anus. Y aeiabHas bubnuotexa [JOK
TerioTa miasiaeHus. Cyonumanus https://m.edsoo.ru/ff0c6708
44 VYpaBHEHHE TEIIOBOTO OanaHca Eggg:l;l/ﬁéelii(ﬁf/fmc 6820
45 DneKTpu3anus Tea. DIEKTPUIECKUH 3apsi. bubnuorexa [JOK
JIBa Bua dIEKTPUUECKUX 3aps10B https://m.edsoo.ru/ff0c6bec
46 E(I))J'(I);I'TIJ)ISI]:IOK;[/II;I/JIII?I; Hgggg:?(l);paHeHHﬁ bubmorexa [IOK
' https://m.edsoo.ru/ff0c6bec
DIIEKTPHYECKOTO 3apsia
47 B3aumopeiictBue 3apsanoB. 3akoH Kynona. bu6nunorexa LIOK



https://m.edsoo.ru/ff0c5efc
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https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

To4euHbIi JIEKTPUYECKUI 3apsi]T

https://m.edsoo.ru/ff0c6ced

Hanps>k€HHOCTD AJIEKTPUYECKOTO OIS

48 [TpuHLIUTI CYIEPIIO3UIINH STICKTPUUECKUX bubmorexa [IOK
. N https://m.edsoo.ru/ff0c6df2
noJsiei. JInHuu HanpsHKEHHOCTH

49 PaboTa cuit 37eKTpoCcTaTHUECKOTO TOJIS. bubnnoreka [JOK
[Torennuman. Pa3HocTh MOTEHIINATIOB https://m.edsoo.ru/ff0c6£00
[TpOBOAHMKY U TUAIIEKTPUKHU B

50 anzKTpI([)CTaTquI([:KOM HT£Ie. bubmorexa LIOK

https://m.edsoo.ru/ff0c7018
JusnekTpuueckasi IpOHUIIAEMOCTb
51 OnextpoéMkocTh. KoHnencatop bubmorexa HOK
https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. bubnuorexa [IOK

52
DHeprus 3apsHKEHHOTO KOHEHCATOpa https://m.edsoo.ru/ff0c72c0

53 JlaGopatopHnas pabora "HU3mepenue 1
AJIEKTPOEMKOCTU KOHAEHcaTopa'

[IpyHIMD AEHCTBUS U IPUMEHEHUE

54 KOHJICHCATOPOB, KOMMMPOBAJILHOTO anrmapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMIIeHHe IEKTPOnpudopoB
DNEeKTPUYECKH TOK, YCIOBHUS €ro

55 cymiectBoBanus. [loctosHubIi TOK. Crita
tToka. Hanpsikerne. ConpoTuBieHue. 3aKoH
OmMa 7151 yyacTKa LeNH
[TocnenoBarenpHOE, MapaieTbHOE,

56 CMEIIaHHOE COEUHEHHUE MPOBOIHUKOB. 0.5 but6mmoreka [IOK
JlaboparopHnas pabota «3yuenue https://m.edsoo.ru/ff0c7410
CMEIIAHHOTO COETUHEHHSI PE3UCTOPOBY

57 PaboTa 1 MOUTHOCTb JIEKTPHUUECKOTO TOKA. bubmmorexa LIOK
3akon J[xoymns-Jlenna https://m.edsoo.ru/ff0c7838
3akon Oma ZUI HOITHOH (3aMKHYTOM) Bubmuotexa LIOK

58 anekTpuueckon uenu. Koporkoe 0.5

3ambIkanue. JlabopaTopHas pabota

https://m.edsoo.ru/ff0c7ae0
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«M3mepenne D/IC ncrouHnka Toka v €ro
BHYTPEHHETO CONPOTUBIICHUS»

DJEeKTpOHHAs MPOBOAMMOCTb TBEPIBIX
METaJJIOB. 3aBUCUMOCTb COMPOTHUBIICHUS

59 METAJJIOB OT TeMIIePaTypHhI. !
CBepXIPOBOIUMOCTD
60 DneKTpUUYECKnil TOK B Bakyyme. CBoiicTBa 1
AJICKTPOHHBIX ITYYKOB
61| npuveonas nposommocrs, Cootiorsap—n |1 Bubmsorerca LIOK
’ https://m.edsoo.ru/ff0c84ae
nepexoa. [TomynpoBogHIUKOBEIE TPHOOPHI
DIEKTPUYECKHI TOK B pacTBOPax U
62 paciuiaBax 3JIEKTPOJIMTOB. 1 bubmunoreka [JOK
DIEKTPOTUTHYECKAS TUCCOIHAITHS. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
DNeKTPUUECKHM TOK B rasax. § Bubsorexa [IOK
63 CaMOCTOSATENbHBIN U HECAMOCTOSATEIbHBIN 1
https://m.edsoo.ru/ff0c84ae
pa3psa. Mounus. [Tnazma
64 | ux npacrwoonoe puenennie. Mhasnna |1 buGmorera LIOK
’ https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH
. bubnuoreka [IOK
65 O6o0marmmii ypok «JIEeKTPOANHAMUKAY 1 https://m.edsoo.ru/ff0c88be
Konrponbnas padora o Teme
66 «Inektpocratuka. [locTosHHBII 1 bubnuotexa [JOK
AIIEKTPUUYECKHUI TOK. TOKM B pa3TUUHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PezepaHslii ypok. KonTponbHas paboTa 1o 1 bubnnorexa [HOK
TeMe "DJIeKTpoaMHaMHUKa" https://m.edsoo.ru/ff0c8c56
68 PezepHblii ypok. O6001maronuii ypok mno 1 bubmmorexa LIOK
temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68
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I[TPOTPAMME




11 KIIACC

KoaundecTBO 4acoB

DJIeKTPOHHBbIE IH(pPOBHIE

Ne Jara
Tema ypoka Konrpoasubie | IlpakTuueckue o0pa3oBaTejibHbIE

n/n Bcero H3Yy4YeHUs

padoThI padoThI pecypcbl

[TocTosTHHBIC MATHUTHI B UX

1 B3aumojieiicTBre. MaruutHoe mnose. Bektop 1 bu6nuorexa [IOK
MarHWTHON MHAYKIWU. JIMHUN MarHuTHOM https://m.edsoo.ru/ff0c9778
WHAYKIUH
MarauTHOE 10Jie MPOBOJHUKA C TOKOM.

2 OmneiT Opcrena. B3§HMO§eﬁCTBHe 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0c98fe

MTPOBOTHUKOB C TOKOM

3 JlaGopaTtopHas pabota «3yuenHue 1 1 bubmuorexa [IOK
MarHATHOTO TOJISI KATYIIIKK C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBrE MarHUTHOTO TOJIS HA POBOTHUK

4 ¢ TokoMm. Cuita Ammnepa. JlabopaTopHas 1 1 bubmuotexa [IOK
pabora «VccnenoBanue 1eHCTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MAarHUTa Ha PaMKy C TOKOM))

efCTBHE MarHUTHOTO IOJIS Ha
5 ;[I[ancymyloca 3apspKeHHYIo yactuiy. Cuna 1 bubmorexa LOK
https://m.edsoo.ru/ff0c9df4

Jlopenma. Pa6ota cuitel Jlopenia
DOnexTpoMarHuTHast HHAYKIMs. [ToTok

6 BEKTOpa MarHuTHOM uHAYKIMU. IJ1C 1
WHAYKIAA. 3aKOH JJIEKTPOMArHUTHOU
unaykuuu Papanes

7 Jlaboparopnas pabota «MccienoBanue 1 1 bubnmoreka [JOK
SIBJICHUS DJICKTPOMArHUTHOW MHITYKITHH https://m.edsoo.ru/ff0cal50
NHIyKTUBHOCTB. SIBIIEHME CAMOUHAYKIUH.
OJIC camonHAYKIIMU. DHEPTUS MArHUTHOTO bu6nmoreka [IOK

8 1
TMIOJISt KAaTYIIKH C TOKOM. DJIEKTPOMarHUTHOE https://m.edsoo.ru/ff0ca600
nose

9 TexHnyeckue ycTpoicTBa U UX 1



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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MMPUMCHCHHUC: IIOCTOSAHHBIC MAT'HUTBI,
QJICKTPOMArHuThI, 3JICKTPOABUIATCIIb,
YCKOPUTEIIN 3JIEMCHTAPHBIX YaCTHULI,
HWHAYKOHWOHHAs ICYb

O606mmarmuii ypok «MarautTHoe moe.

bu6nuorexa LIOK

10 DNeKTpOMarHuTHasT HHIYKITHS» https://m.edsoo.ru/ff0cab82
11 KoHntposnbHas paboTa o teMe «MarHuTHOE bu6nuorexa [IOK
noJie. DIEKTPOMAarHUTHAS HHYKIIUS https://m.edsoo.ru/ff0cad58
CB00OOIHBIE MEXaHHUYECKHE KOICOaHHA.
I"apmonnueckue koneOanus. YpaBHEHHE bubnnoreka [IOK
12 N
rapMoHu4Yeckux konebanuii. [IpeBpamienue https://m.edsoo.ru/ff0caf06
SHEPTUU
JlaGopaTtopHas pabota «lccienoBanue
13 3aBUCHMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHU
rpy3a Ha HUTH OT JUTMHBI HUTH ¥ MAaCCBI
rpy3a»
KonebarenbHblit KOHTYp. CBOOOIHBIE
9JEKTPOMATrHUTHEIE KOJeOaHus B
14 Hnea;EHOM KoJ1e0aTeIbHOM KOHTYpE. Brbmaorexa IIOK
https://m.edsoo.ru/ff0cb820
AHAJIOTHS MEKIY MEXaHHYECKUMU U
ANEKTPOMArHUTHBIMU KOJIeOaHUAMHU
®opmyna TomcoHa. 3aKOH COXpaHEHUS
15 3Herl)3r1?1’p1 B UE€aJILHOM KOJ'Ie6aTI;J'ILHOM bubmaorexa LIOK
https://m.edsoo.ru/ff0cb9c4
KOHTYpE
[IpencraBieHue o 3aTyXaronmx
16 Kosie0aHusAX. BeIHYKI€HHbBIE MEXaHUYECKUE bubmmorexa [IOK
kosneOanus. Pezonanc. BeiHyxneHHbIE https://m.edsoo.ru/ff0cbb86
AJIEKTPOMATrHUTHBIE KOJICOAHMs
[TepemennsbIit Tok. CUHYCOUATBHBIN
17 IIEPEMEHHBIN TOK. MOITHOCTH IEPEMEHHOTO bubmmorexa [IOK
TOKa. AMIUTUTYIHOE U JCHCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HAYCHUE CHJIBI TOKA U HAMIPSIKCHUS
18 Tpancdopmarop. [IponsBoacTBo, nepenaya



https://m.edsoo.ru/ff0cab82
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U MOTpebJIeHUE ANEKTPUUECKON SHEPTUU

YCTpoHCTBO U MPAKTUYECKOE TPUMEHEHUE

19 3JIEKTPUYECKOrO 3BOHKA, TeHepaTopa Brbmaorexa IIOK
P > patop https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTO TOKa, TUHUH dJICKTpoIepe1aq
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE
20 anexkTposHepruu. Kynbrypa ncnosb3oBanus
AJICKTPOIHEPTUH B TTOBCEIHEBHOM JKU3HU
MexaHn4ecKre BOJIHBI, YCIIOBHS
1 pacnpoctpanenus. [lepuon. Cxopocts bubnuoreka [IOK
pacrpoCTpaHeHHs U JJTTHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunslie ¥ MPOIOJILHBIE BOJTHBI
2 3ByK. CkopoCTh 3ByKa. [ pOMKOCTBH 3ByKa. bubnmoreka [JOK
BricoTa Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX CBOMCTBA U bubmuorexa [IOK
23
ckopocTb. [lIkana 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ff0ccfe)
24 [TpUHIMTIBI PAANOCBS3U U TEICBUICHHUS.
Pa3Butue cpeacTs cBs3u. Paguonokanmst
25 Konrponsnas padora «Konebanus u bub6mmorexa [IOK
BOJIHBD» https://m.edsoo.ru/ff0cc6{8
[IpsiMonuHENHOE PAaCIIPOCTPAHEHUE CBETA B
26 0 pHo OJTHOM CpE, pe T(I))qeqlli)mﬁ UCTOYHUK bubmaorexa LIOK
e pene. https://m.edsoo.ru/ff0cd350
ceera. JIyd cera
OTtpakeHue cBeTa. 3aKOHBI OTPaKEHUSI
27 CBeI?Fa TToctpoenue 1300 amzﬁnﬁ B bubmaorexa LIOK
) P p https://m.edsoo.ru/ff0cd4e0
TIJIOCKOM 3epKaJie
IIpenomienue cBera. IlonHoe cHHEC
28 OTp ;Imr}?n: I/IH ; eTJ'IBHBII;I] ; o; I:[}(;JTII:{OI;}; bubmaorexa LIOK
P - Hpel yr https://m.edsoo.ru/ff0cd716
BHYTPEHHETO OTPAKCHHUS
JlabopaTtopHas pabota «l3mepenue bubmuotexa [JOK
29
MoKa3aTess MPeIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 JIunzel. [locTpoenune n300pa>keHuid B TUH3E. bubnuotexa [IOK

@opMyiia TOHKOU JIUH3bL. Y BEIUYECHUE

https://m.edsoo.ru/ff0cddle
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JIMH3BI

Jlaboparopnas pabota «HcciaenoBanue

1 . .
3 CBOMCTB M300paKEHUH B JIMH3aX)»
Hucnepcus cBeta. CII0XKHBIN cocTaB 6€710ro
32 ceera. L[Bet. JlabopaTopHas pabora
«HabnroieHre qucnepcuu CBETa
33 Hurtepdepennus creta. Judpakmus ceera. bubnuoreka [IOK
JudpakimonHas pemeérka https://m.edsoo.ru/ff0ced22
34 [TortepeyHOCTH CBETOBBIX BOJIH. bubmuorexa [IOK
[Nonsipuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOPHI U YCTPOMCTBA U
YCIIOBUS UX O€30IaCHOT0 MTPUMEHEHUS
s | e e oo BiGaoes 10K
: Y H https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEILHOCTHU
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
37 Saucuentic spevern n coxpauerne Bubmnorera LIOK
A P patlt https://m.edsoo.ru/ff0cfa42
JUTHHBI
38 waoten. Cows aces  oveprict 1 BuGaorera LIOK
HpL p https://m.edsoo.ru/ff0cfc68
UMITYJIBCOM. DHEPIHsl MOKOS
39 Konrtponsnas padora «Ontrka. OCHOBBI bub6mmorexa [IOK
CTIIeNUAILHON TEOPUU OTHOCUTEITLHOCTH https://m.edsoo.ru/ffOcf610
40 ®oronbl. ®opmyina [Inanka. DHeprus u bub6nuorexa LIOK
UMITYJIBC (POTOHA https://m.edsoo.ru/ff0cfel6
41 OtkpsiTHE 1 UccaenoBanue Gpororddekra. bubnmoreka [IOK
Omnpitel A. I'. CtoneroBa https://m.edsoo.ru/ff0cffc4
o |G bt e B 10K
6 - (BP https://m.edsoo.ru/ff0d015¢
rpaHuna» Gororpdexra
43 Hasnenue ceera. OnbitTe [1. H. JleGenena. bubmuotexa [IOK

XUMHYECKOE TENCTBUE CBETA

https://m.edsoo.ru/ff0d04a6
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TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC

44 pUMeHEeHHe: POTOIITEMEHT, (POTOAATUHK,
CoJTHEYHast OaTapesi, CBETOIUO

45 Pemenue 3agaq mo reme «1MEMEHTHI bu6mmoreka [IOK
KBaHTOBOM ONTHKN» https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OTbITHI

46 P63§p(1)0pﬂa 110 PacCCeSTHUIO (-YACTHII. bubmmorexa [IOK

https://m.edsoo.ru/ff0d091a
[Inanerapnast MOJ€NIb aTOMa
bubmuorexa [IOK

47 Hocrynarer bopa https://m.edsoo.ru/ff0d0Oafa
W3nyuenue u normouieHue GOTOHOB MPH

48 Hepg;:oz[e aToma C OE{OFO y(f)OBH;I 3He£rnn bubmmorexa LIOK

. https://m.edsoo.ru/ff0dOafa
Ha Apyroil. Bunel criekTpoB
BostHOBBIE cBOMCTBA yacTUl. BonHsI 1€
bpoiina. KopnyckynsipHO-BOJIHOBOM bubmuorexa [IOK

49
nyanu3M. CIIOHTaHHOE W BEIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
U3ITyYeHUE
OTkpbITHE paguOaKTUBHOCTU. OMBITHI

50 Pe3el;q)opﬂg r?o ONPEACIICHUIO COCTaBa bubmorexa [IOK

https://m.edsoo.ru/ff0d0fd2
PaIMOaKTUBHOTO U3TYUCHUS
CsoiicTBa anb(a-, 6eta-, raMmMa-u3ITydeHHUS.

51 BnusiHre pagnoakTUBHOCTH Ha )KUBBIC
OpTraHU3MBI
OTKpbITHE IPOTOHA U HEUTPOHA. M30TONHBI.

57 Anba-pacniaz. IIEeKTPOHHBINA U bubmuotexa [JOK
MO3UTPOHHBIN OeTa-pacnajn. ['amma- https://m.edsoo.ru/ff0d 1162
U3ITyYeHHUe
DHeprus CBS3U HYKJIOHOB B siApe. SnepHbie

53 peakmuu. SnepHsiii peaktop. [Ipodiemsl, bubmuorexa [IOK
MEPCIIEKTUBBI, SKOJIOTUYECKHE aCTICKTHI https://m.edsoo.ru/ff0d1356
SIEPHON PHEPTETHKHU

54 DneMeHTapHble YacTullbl. OTKpbITHE bubnmoreka [JOK
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Mo3uTpoHa. MeTo1bl HAOTIOACHHUS U
PETUCTPALIK JIEMEHTAPHBIX YACTHLL.
Kpyrasriii cron «®yHaameHTaabHbIe
B3auMoeicTBuA. EAMHCTBO usznueckoit
KapTHUHBI MUPA»

https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nnor0 HeOa. Co3Be3nus, sipKue
3BE3/1BI, IUNTAHETHI, UX BUAUMOE ABIKEHHE.
CorHeuHas cucremMa

56

Counure. CoHeuHas akTUBHOCTb.
Ncrtounnk sneprun CosHIa U 3BE3N

57

3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKH.
3BE3/1bI [NIABHOI MTOCIIE0BATEIBHOCTH.
BuyrtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHbIE MPECTABICHUS O
IIPOUCXOXKACHHUHU U 3Boatonuu CoslHIa U
3BE3]]

58

Mineunsii [Iyre — Hama [Manakruka.
[Tonoxxenue u npuxenue ConHua B
lNanakruke. ['anaktuku. Y€pHbIE ABIPHI B
SIIPax FaJlaKTHK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonpuioro B3peiBa. PennkroBoe uznydeHue.
Meraranaktuka

60

Hepemennsie mpo0ieMbl aCTPOHOMUUT

61

KontponbHas padota «1eMEeHTHI
ACTPOHOMMU M aCTPOPHUIUKNY

62

O6o0matromuii ypok. Pois ¢pusuku u
ACTPOHOMHUHU B 3KOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ITHUYECKOH cdepax AeSITeIbHOCTH YeIOBEKa

63

O6o0matomuii ypok. Pons u Mmecto pusuku
1 aCTPOHOMHUH B COBPEMEHHOM Hay4YHOHN
KapTUHE MHpa



https://m.edsoo.ru/ff0d0e38

O606maromuit ypok. Ponb pusndeckoit

64 TeopuH B (HOPMUPOBAHHUHU TIPEACTABICHUN O 1
¢u3nyecKoi KapTUHE MUPA
O6o06mmaromuii ypok. Mecto pusudeckoit
65 KapTUHBI MUpa B 00ILEM psIY 1
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IPEICTAaBICHUH O IPUPOJIE
66 PesepBHbIil ypok. MarautHoe noie. 1
DJeKTpoMarHuTHasi MHAYKLUS
67 PesepsHbliit ypok. OnTrka. OCHOBbI 1
CHeUMATbHON TEOPHH OTHOCUTEIBHOCTH
68 Pezepnsrii ypok. KBanroBas ¢usnka. 1 bubmmorexa [IOK
DJIEMEHTBI aCTPOHOMHUU U aCTPOPHU3UKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET



