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IHOACHUTEJIBHAA 3AIIUCKA

[Tporpamma mo ¢usuke 6a30BOro ypoBHSI Ha YpOBHE CPEAHEro ooiiero oopasoBanus pa3paboTaHa Ha OCHOBE MOJIOKEHHUH U TPEOOBaHHA K
pe3ylibTaTaM OCBOCHHSI OCHOBHOW 00Opa3oBaTenbHOUM mporpammel, npeactaBieHHbx B PIOC COO, a Takxke ¢ yuérom denepanbHoil paboueit
IporpaMMbl BOCIIMTAaHHS M KOHIEMIUM NpenojgaBaHus ydeOHoro mnpenMera «®Pusumka» B 00pa3oBaTeNbHBIX OpraHu3anusix Poccuiickoit
®enepanuu, peanu3yoLuMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBI.

CopneprkaHue nporpaMmsl 1o (pU3MKe HAIIPABICHO Ha (P)OPMUPOBAHHME €CTECTBEHHO-HAYYHOM KapTHHBI Mupa oOyuaromuxcs 10-11 kmaccos
npu oOyueHuM HMX (u3Mke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AEATENBHOCTHOro mnozaxona. IIporpamma mo ¢u3Mke COOTBETCTBYET
tpeboBanusiM PI'OC COO Kk IUIaHUPYEMbIM JUYHOCTHBIM, MPEIMETHBIM M MeTalpeiIMEeTHBIM pe3yjbTaTaM OOyueHUs, a TakXKe yYUTHIBAeT
HEOOXOMMOCTh peaTU3allii MEXKIPEIMETHBIX CBs3ed (PU3UKU C €CTECTBEHHO-HAyYHBIMH YUEOHBIMH NpeaMeTaMHu. B Hell ompememnsroTcs
OCHOBHBIE LIE€JTH U3Y4YCHUS (PU3UKU HAa YPOBHE CPEIHETO OOIIET0 00pa3oBaHMsl, IUIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS Kypca (PH3UKH: INYHOCTHEIE,
MeTarpeIMeTHbIE, IpeAMETHBIC (Ha 6a30BOM YpOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

® I[UIAHUpPYEMBbIE Pe3yIbTaThl OCBOCHHS Kypca (U3MKK Ha 0a30BOM YPOBHE, B TOM YHCIIE MIPEIMETHBIE PE3yIbTATHI 10 roJaM 00yJeHHs;

e cojaepxaHue yyeOHoro npeamera «Pu3uka» mo rogam o0ydeHHUs.

dusnka Kak Hayka o Haubojee OOIIMX 3aKOHAX MPUPOAbI, BBICTYNAs B KauecTBe y4eOHOro MpeiMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIN
BKJIaJ] B CUCTeMY 3HaHUU 00 okpyxkatomeM mupe. llIkonpHbI Kypc (U3MKHM — CHCTEMOOOpPA3yIOIIUN AJi €CTECTBEHHO-HAYYHBIX YUEOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB U SIBJICHUHN, U3y4aeMbIX XUMHEH, Ononorueil, pusndeckoi reorpaduei u
acTpoHoMuel. Vcrnonbp3oBaHue U akKTHUBHOE NPUMEHEHUE (PU3NYECKUX 3HAHUM OMpeelisseT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTUN B
cdepe PHEepPreTUKH, TPAHCIOPTa, OCBOECHUS KOCMOCA, MOJIyYE€HHs HOBBIX MaTepUaloB C 3aJlaHHBIMM CBOMCTBaMM U Jpyrux. Msyuenue ¢uszuxu
BHOCHUT OCHOBHOH BKJIa/l B (JOPMHUPOBAaHUE €CTECTBEHHO-HAYYHOU KapTHHBI MUpa 00yJaromuxcs, B GOpMUpOBaHHE YMEHUN IPUMEHATh HAYUHBIN
METO/ [T0O3HAHUS MIPU BBIOJIHEHUH UMH YUE€OHBIX UCCIIETOBAHHMN.

B ocHOBY Kypca ¢u3uKku Ui YpOBHS CpeJHEro 001ero oopa3oBaHus MOJI0KEH psa HJel, KOTOpble MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI
€ro MOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEM Kypc SIBISETCS JIOTMUECKU 3aBEPIIEHHBIM, OH COJAEPKUT MaTepuall U3 BCeX pa3ziesioB (pu3mkw,
BKJIFOUAET KaK BOIPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (PU3HKH.

Hoesa cenepanuzayuu. B cooTBeTCTBUU ¢ Hell marepual Kypca (U3MKH 0O0beOUHEH BOKpYr ¢u3nyeckux Teopuil. Bemymum B Kypce
aBigeTcss GOpPMHUPOBAHUE MIPEJICTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEILIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanusanus HpeAnoyiaraeT UCIOIb30BaHHE TYMAHUTApHOTO MOTEHIMaia (PU3NYECKON HAyKH, OCMBICICHUE
CBSI3U Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOILECTBA, a TAK)KE C MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKMMHU poOIeMaMu.



Hoesa npuknaomnoii nanpasnennocmu. Kypc pusmku npeanonaraeT 3HaKOMCTBO C IIMPOKUM KPYrOM TEXHMYECKUX M TEXHOJIOTMYECKUX
IIPUJIOKEHUN N3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes oxonocuzayuu peannsyercsi INOCPEACTBOM BBEACHMSI JJIEMEHTOB COJEpP)KAHUS, IOCBSIIEHHBIX 3KOJOTMYECKMM HpodieMam
COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTUEM TEXHUKH U TEXHOJIOTHM, a TAKXKe 00CYKICHHS MPOOJIEM pallHOHAILHOTO MTPUPOIONIOIB30BaHUS U
HKOJIOTHYECKOM O€30MacHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMH Kypca (DU3MKU Ha YpOBHE CpeqHero ofiiero odpa3zoBaHus SBISAIOTCS ¢usznyeckue teopuu (popMupoBaHue
MIPEJICTAaBICHUM O CTPYKTYpE MOCTpOeHUs GU3NUYECKOM Teopun, poiu pyHAaMEHTaIbHBIX 3aKOHOB U MPUHIIMIIOB B COBPEMEHHBIX MPEICTaBICHUIX
0 MPHUPOJIe, TPaHUIaX TPUMEHUMOCTH TEOPUH, JJIsl OTUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U TPOIIECCOB).

CucreMHO-esSTeNIbHOCTHBIN MOIX0/] B Kypce (PU3UKU peain3yeTcs MPexae BCEro 3a CUET OpraHu3aIluu YKCIEPUMEHTAIbHON AeSITENbHOCTU
oOyvaromuxcs. s 6a30Boro ypoBHs Kypca (PM3HKH — 3TO HCHOJIB30BAHWE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTopHBIX paboT, KOTOpbIE B Mporpamme Mo (u3nKe OOBeIWHEHBI B OOMIMK CHHCOK YYEHHYECKHX IMPAKTHYECKHX paboT. BwimeneHwe B
YKa3aHHOM TIepeuHe J1abopaTOpHBIX padoT, MPOBOAMMBIX JJISi KOHTPOJIS M OICHKH, OCYIIECTBISIETCS YYaCTHUKAMU 00pa30oBaTeIbHOTO Mpolecca
UCXO/A U3 0COOEHHOCTEH TUIAHMPOBAHUS W OCHAUIeHUs kaOuwHera (usuku. [Ipu 3TOM obOecrieunBaeTcsi OBIAJCHHE OOYYAIOUIMMHCS YMEHUSIMHU
MIPOBOANTH KOCBEHHBIE M3MEpPEHUs, HUCCIEA0BAaHUS 3aBUCUMOCTEH (PU3NUYECKMX BEIHMYHMH U TMOCTAHOBKY OMBITOB MO MPOBEPKE MPEI0KEHHBIX
TUIIOTE3.

bonpiioe BHUMaHuE yaenseTcs pelICHUI0 PAcUETHBIX M KaueCTBEHHBIX 3ajad. [Ipu aTOM [U1s pacy€THBIX 3ajad MPUOPUTETOM SIBIISIOTCA
3aJ]auu C SBHO 3a/JaHHON (PM3UYECKOI MO/IENbI0, O3BOJISIOIINE IPUMEHSTh NU3yUYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjelna Kypca,
TaK W MHTETpUpYs 3HAHMUS W3 pa3HbIX pas3zaenoB. JlJis KayecTBEHHBIX 3a/ay NPUOPUTETOM SIBISIOTCSA 3aJaHusl Ha OOBSICHEHHE MPOTEKAHUSA
¢u3nyecKux SBJICHUM U TMPOLIECCOB B OKpYXarolleW >KU3HM, TpeOyromue BblOOpa (U3NYECKOM MOJENu Ui CUTyallud MpPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusmMu @I'OC COO k MarepuaibHO-TEXHUYECKOMY 00€CTICUeHHI0 Y4eOHOro mpoliecca 0a30BbIid YPOBEHb Kypca
¢u3uKN Ha YpOBHE cpelHero obmero obpa3oBaHMs [OJDKEH H3y4yaTbCs B YCJOBUSAX IPEIMETHOro KaOuHeTa (DU3MKM MM B YCIOBMSX
MHTETPUPOBAHHOIO KaOWMHETa MPEeIMETOB €CTECTBEHHO-HAy4yHOro IMkina. B kaOuHere (u3uku NOMKHO OBITH HeoOXonumoe jabopaTopHOe
000pyZI0BaHUE IS BBIMOJIHEHUS YKa3aHHBIX B IPOrpamMMe Mo (PU3HMKe YUCHHUECKUX MPAKTUYECKUX paboT U AEMOHCTPALMOHHOE 000pyI0BaHHUE.

JleMoHCTpallnoHHOEe 00O0pyJaoBaHuEe (opMUpPYyEeTCs B COOTBETCTBUM C MPUHIMIIOM MHUHHMAJIbHOM JOCTATOYHOCTH M OOecreyuBaeT
MOCTAHOBKY NEPEYMCICHHBIX B IMporpamme Mo (U3MKe KIIOYEBBIX JEMOHCTpAIMi JUIsl MCCIEJOBAHUS H3YyYaeMbIX SIBIEHUH M IPOILIECCOB,
SMIOUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlabopaTopHoe 000pyI0BaHUE [IJIsl YICHUUECKUX MPAKTHIECKUX pad0T GOPMHUPYETCS B BHJIC TEMATHIECKHUX KOMITJIEKTOB U 00ECTICUMBACTCS
B pacuéTe OJHOr0 KOMIUIEKTa Ha JABYyX oOydwarommxcs. TeMaTrndyeckue KOMILIEKTHI Ja00paTOpHOTO 000pYyI0BaHUS JTOJKHBI OBITH IOCTPOEHBI Ha



KOMILJICKCHOM KCITOJIb30BAHHH AHAJIOTOBBIX M IHU(PPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX HM3MEPUTEIBHBIX CHCTEM B BHIC IH(PPOBBIX
nabopaTopuid.

OCHOBHBIMU LETSIMH U3Y4EHUS PU3UKU B 001IEM 00pa30BAHUU SIBIISIOTCS:

bopMupoBaHHE HHTEpeca M CTPEMJICHHS OOYYarOIUXCS K HAYYHOMY H3YYCHHIO MPHUPOJBI, Pa3BUTHE HMX HMHTE/UICKTYAIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEH;

pa3BHUTHE MPECTABICHUNA O HAYYHOM METOJIe TO3HAHHS U (GOPMHUPOBAHKE HCCIIECA0BATEIbCKOTO OTHOIICHHUS K OKPYKAFOIHM SBICHUSIM;
(bopMHUpOBaHKE HAYYHOTO MUPOBO33PCHHUS KaK Pe3yJibTaTa U3yUYEHHUS] OCHOB CTPOCHHUS MaTepPHU U (PyHIAMEHTAIbHBIX 3aKOHOB (DM3UKH;
(hopMUpOBaHHE YMEHHI OOBSCHATH SBJICHUS C UCIIOJIb30BaHUEM (DM3HUSCKUX 3HAHUHM M HAYYHBIX JIOKA3aTEIbCTB;

(I)OpMI/IpOBaHI/Ie HpeI[CTaBJ'IeHI/Iﬁ 0 pOoJin (1)I/I3I/IKI/I UL pa3BUTUA APYTUX €CTECTBCHHBIX HAYK, TCXHUKHU U TEXHOJIOTUH.

JlocTrkeHue ITUX Liesieii 00ecieYrBaeTCs PEICHUEM CIICAYIOIIUX 33/1a4 B MIPOLIECCE U3YyUYCHHUs Kypca (U3UKU Ha YPOBHE CPEIAHEr0 OOIIEero
o0Opa3oBaHMs:

ano6peTeHHe CHCTEMBI 3HAHUN 00 O6IJ.[I/IX (1)I/ISI/I‘ICCKI/IX 3aKOHOMCPHOCTSX, 3daKOHAX, TCOPUAX, BKIIOYASA MCXAHUKY, MOJICKYJIIAPHYIO
(I)I/ISI/IKy, QJICKTPOANHAMHUKY, KBAHTOBYIO (1)I/ISI/IKy X 3JICMCHTBI aCTpO(I)I/I?»I/IKI/I;

dbopMUpOBaHHE YMEHHI MPUMEHSATh TEOPETHUECKHUE 3HAHUS ISl OOBSCHEHHs] (PU3NYECKUX SIBICHUN B MPHUPOAE U IS MPUHSATHUS
MPAKTUYECKHUX PEIICHUI B OBCEAHEBHON KU3HU;

OCBOEHHE CIIOCOOOB PELIECHUS Pa3IMYHbIX 33/1a4 € SIBHO 33JaHHON (PU3MUECKON MOJEINbIo, 3a1a4, MOAPa3yMEBAIOLINX CAMOCTOSITEIbHOE
co3anue (pU3NUECcKOi MOJeNH, aIeKBaTHON yCIOBHM 33/1a4U;

MOHMUMaHUe (PU3NICCKUX OCHOB W TPHUHIIMIIOB JIEHCTBUS TEXHHUYECKUX YCTPOMCTB M TEXHOJIOTMYECKHUX TPOIECCOB, WX BIUSHUS Ha
OKPY’KAIOILYIO CPENY;

OBJIAJICHNEC METOJAMH CaMOCTOSATEIHHOTO IUIAHUPOBAHUS W TPOBEIACHHS (PU3NYCCKUX SKCIICPUMEHTOB, aHAIW3a W WHTEPIPETAIlUU
nH(bOpMAINHY, ONPEICTICHHS JOCTOBEPHOCTH MOIYYSHHOTO PEe3yIbTaTa;

CO3/IaHHE YCTIOBHM JIUIsl pA3BUTHSI YMEHHM MMPOEKTHO-UCCIIE0BATEIBCKOM, TBOPUECKOH 1eATETHHOCTH.

Ha u3yuenue ¢usuku (0a30BbIil ypoBEeHb) Ha YPOBHE cpe/iHero oouero oopasoanus orsoautcs 136 dacos: B 10 kinacce — 68 yacos (2 yaca
B Heneno), B 11 kimacce — 68 gacoB (2 yaca B HEZIEIIO).

[Ipennaraemslif B mporpaMmMe no (u3mke nepevyeHb J1ab0paTOpHbIX U MPAKTUYECKUX padOT SBISETCS PEKOMEH/IOBAaHHBIM, YUUTEINb JENaeT
BBIOOD MpoOBeieHNUs 1a00paTOPHBIX PA0OT U OMBITOB C YUETOM MHIUBUAYATbHBIX 0COOEHHOCTENH 00yUYaIOIUXCS.



COJEP/KAHUE OBYYEHUA
10 KJIACC

Pa3neu 1. dusnuka U MeTOIbI HAYYHOI'O NIO3HAHUS

®usuka — Hayka o npupoge. Hayunble MeTOnbl MO3HAHUS OKpYKarowero mMupa. Ponb dKcliepuMeHTa M TEOpUH B IPOLIECCE MO3HAHUS
IPUPOJBI. DKCIIEPUMEHT B (PU3UKE.

MogenupoBanue (Gu3MUecKux sBIEHUN U npoueccoB. Hayunbsle rumores3sl. du3nueckue 3aKOHbl U TEOPUH. I'paHUIBI PUMEHUMOCTH
¢u3nyeckux 3akoHOB. [IpMHIUI COOTBETCTBHUSL.

Poib 1 MecTO Gpu3nKu B OPMHUPOBAHUN COBPEMEHHON HayYHOU KapTUHBI MUPA, B IPAKTHYECKON JCATEIIHOCTH JIFOICH.

Jlemoncmpayuu

AmnHanorosbie 1 TU(PPOBBIE U3MEPUTEIBHBIEC IPUOOPHI, KOMITBIOTEPHBIE TATUHKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBrkeHne. OTHOCUTETbHOCTh MEXaHUUYECKOTO IBIKeHus. Cuctema oTcuéra. TpaekTopus.

[Tepemerienue, cKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepUaTbHONW TOYKU, UX MPOEKIIMH HA OCH CHUCTEMBI
koopauHaT. CrojkeHue nepeMerieHnii U CI0KeHHe CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpEHHOE NPSIMOJIMHEWHOE IBWKeHue. ['paduku 3aBUCHMOCTH KOOpPJIWHAT, CKOPOCTHU, YCKOPEHHS, MyTH U
MepEeMEeICHUS MAaTePHUATBHON TOYKH OT BPEMCHH.

CBoOoaHoe majeHue. Y cKopeHrue CBOOOIHOTO T ICHHS.

KpuBonuneiinoe neuxenue. J[BrkeHne MaTepHalbHON TOUKH MO OKPYKHOCTH C TIOCTOSTHHOW MO MOJYJIO CKOPOCTBIO. YTIIOBasi CKOPOCTb,
nuHeiHas ckopocTh. [lepuoa u yactota obpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHUYecKue YCTPONCTBA U MPAKTUYECKOE TPUMEHEHUE: CITUAOMETP, IBUKEHHIE CHAPSIIOB, IICTHBIE U PEMEHHBIE TIepeayu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, MILTFOCTPAIUs KHHEMAaTHIECKIX XapaKTePUCTUK JIBUIKEHUSI.

[IpeobOpazoBanme NBMXEHUH C HCTIOIB30BAHUEM MIPOCTHIX MEXAHHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRE.

HaGmronenue aBuxeHuns Tena, OpOIeHHOTO MO/ YIJIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOHOTO TaICHHUS.



Hanpasienue ckopocTy npu ABUKEHUM 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3ydyeHue HepaBHOMEPHOTO JBHXKEHUS € LIEJIBIO ONPEAECIIEHNUS MTHOBEHHON CKOPOCTH.

UccnegoBanue COOTHOUIEHUSI MEXKIY NYTSIMH, MPOMICHHBIMU TEJIOM 3a MOCIEAOBATE/IbHBIE PaBHbIE IMPOMEXKYTKH BPEMEHU IpHU
PaBHOYCKOPEHHOM JBHKEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOW HYJIIO.

N3ydeHue nBUKEHUS IapUKa B BI3KOW KUJKOCTH.

N3yuenune nBukeHus Tea, OpOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Tpuniun otHocutensHocTu ['anunes. [lepsiii 3akoH HetoToHa. MIHEepLMalibHBIE CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepmno3uinuu cui. Bropoit 3akon HeroToHa mjis MarepuanbHOM TOuku. Tpetuit 3akoH HpioTtona mis
MaTepUaIbHBIX TOYEK.

3akoHn BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunsl Tpenust (mokosi, ckonbxenusi, kauenus). Cuna tpenusa. Cyxoe tpenue. Cuna TpeHUs! CKOIBXKEHUS U CHJIA TPEHUS TOKOS.
Koaddurment tperus. Cuma CONMpOTUBICHUS IIPH JIBH)KCHHUH TeJla B XKUIKOCTH WM rase.

[ToctynatensHoe U BpamareiabHOE ABMKEHHE aOCOTIOTHO TBEPIOTO Tena.

MOMEHT cuiibl OTHOCUTENBHO OCH BpaileHus. [1nedo cumbl. Y ciaoBus paBHOBecUs: TBEPAOTO Tea.

TexHuveckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHNE: TTOAIIUITHUKH, IBUKEHUE UCKYCCTBEHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBrienne nHepuuH.

CpaBHeHHE MacC B3aUMOICHCTBYIONIUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cu.

CnoxxeHue CHil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JepOopMaIiiu.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOABEME U NTAJCHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOTBKCHHS.

VYcnoBus paBHOBecHs TBEPIOTO Tesia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydenue neuxenust Opycka 1o HaKJIOHHOW MIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIINX B IIPY)KWHE U PE3UHOBOM 00pasiie, OT X Jaedopmaliuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOrO TEIA, UMEIOLIETO OCh BPAILICHUS.

Tema 3. 3akonvl coxpanenus 6 MexaHuke

Nmmnynsc maTepuanbHON TOUKH (T€a), CHCTEMbl MaTepUANIbHBIX TOYEK. IMITylIbC CUITBI U M3MEHEHUE UMITYJIbCa TeJld. 3aKOH COXPaHEHHS
UMITyJibca. PeakTuBHOE JIBHIKEHHE.

Pabotra cribl. MOIIHOCTD CHJIBL.

Kunerndeckast sHeprusi MaTepruaibHON TOUKH. Teopema 00 N3BMEHEHUH KHHETUYECKOW SYHEPTHH.

[TorennmanpHass »Heprus. IloTeHImanpHas 3HEpPrus ymnpyro aeGopMUpPOBAHHON mNpyXHWHBL [loTeHIManbHAs HSHEpPrus Tejaa BOJIU3H
MOBEPXHOCTU 3E€MJIU.

[ToTeHnManbHBIC U HEMIOTCHIMATLHBIC CHIIBI. CBSI3b PAa0OTHl HEMOTCHIIMAIBHBIX CHJI C U3MCHCHUEM MEXaHWYCCKOW YHEPTHHM CUCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHU4ecKue yCTpOMCTBA U PAKTUYECKOE TPUMEHEHUE: BOAOMET, KOTIED, MPYKUHHBIN MUCTOJIET, IBHKCHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

[Tepexon moTeHNIMATBHON YPHEPTHH B KHHETUUYECKYIO H OOpaTHO.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuenune abCOMOTHO HEYNPYTOro yaapa ¢ MOMOIMIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBs3M pabOThI CUITBI ¢ U3MEHEHWEM MEXaHWYECKON IHEPTUH Teja Ha MPUMEPE PACTSHKEHHS pe3HHOBOTO JKI'yTa.

Pa3nea 3. Mosekynsipaast pu3nka 1 TepMOIHHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU MeOpUU

OCHOBHbBIE MTOJIOKEHHS MOJIEKYJIAPHO-KHHETHYECKONH TEOPHH M MX ONBITHOE 000cHOBaHUE. bpoyHoBckoe nBmxenue. Juddysus. Xapakrep
JBIDKEHUSI U B3aUMOJICHCTBUS YacTHIl BemlecTBa. MoJienu CTpOeHHs ra3oB, KUJIKOCTEH M TBEPIBIX TEN M OOBSCHEHHWE CBOMCTB BEILECTBA Ha
OCHOBE 3THUX Mojenel. Macca u pasmepsl Monekyi. Konndectso Bemectsa. [Tocrosinnas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mogens naeanbHoro ra3a. OCHOBHOE YpaBHEHUE MOJIEKYIISIPHO-KMHETHYECKOW TEOPUM HAEANBbHOro raza. AOCOJIOTHas TeMIepaTypa Kak
Mepa CpedHEl KHUHETHYECKOM HSHEpPrHM TEIUIOBOro ABMKeHWs dactui rasza. Illkama temmepatyp KenbsBrHa. ['a30Bble 3aKOHBI. YpaBHEHHE



MenneneeBa—Knaneiipona. 3akon J[lanpToHa. M3omporecchl B HIIeaJbHOM Ta3e € IOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ paduyeckoe
MIPEJICTaBICHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHu4yeckue yCTpoNCTBA M MPAKTUICCKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKA3bIBAIONINE TUCKPETHOE CTPOCHHE BEIIECTBA, (POTOrpaduut MOIEKYJ OPraHUYECKUX COSTMHCHUN.

OnpiThl 10 AU PY3Un KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JTBUKEHHUSI.

Mogens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOI'O B3aUMOACHCTBUA.

Mopenb, WUTIOCTPUPYIOIAs TPUPOTY IaBJICHUS ra3a HA CTEHKHU COCy/a.

OMBITHI, WIUTFOCTPUPYIOITUE YPABHEHHUE COCTOSHUS UJ1€aJIbHOTO T'a3a, U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

Ormpezenenne Macchl BO3/lyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHHI 00bEMa KOMHATHI, IABJICHUS U TEMIIEpaTyphl BO3/IyXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEXK]ly TApaMEeTPaMU COCTOSIHUSL Pa3peKEHHOTr0 rasa.

Tema 2. Ocnoevlt mepmoounamuku

TepMmonuHaMuyeckasi cucteMa. BHYTpeHHSIS SHEprys TePMOJUHAMUYECKONW CUCTEMBI M COCOObI e€ m3MeHeHus. KoandecTBo TEMIOTH U
pabota. BHyTpeHHSs1 SHEPrUsi OHOATOMHOTO HAEANBFHOTO Ta3a. Buabl Teronepenayn: TEIIONPOBOIHOCTh, KOHBEKIIUS, U3NTyueHue. Y neiabHas
TEIIIOEMKOCTH BelecTBa. KOoTu4ecTBO TEIIIOTHI MPH TEIUIoNepeaaye.

[Tonsitue 06 ammabaTtHOM mporiecce. [lepBriii 3aK0H TepMoauHaMuKH. [[puMeHeHHne MepBOro 3aKoHa TEPMOJAMHAMUKH K H30MPOIIECCaM.
I'paduueckas unTepnperanus paboThI rasza.

Bropoii 3akon TepmoannamMuki. HeobpaTuMOCTh TPO1IECCOB B MPUPO/IE.

TemnoBsie MamuHbl. [IpUHIMIBL IEHCTBUS TEIUIOBBIX MalnH. [IpeobpazoBaHus SHEPTUM B TEIUIOBBIX MamnHax. Koadduiment nonesHoro
neiictBus TernoBoi MamuHbl. [{ukin KapHo 1 ero ko3 GuiueHT moie3Horo AeicTBrus. IKOJOTHUECKUE MPOOIEMbI TEIIOPHEPTETUKH.

TexHuyeckue yCcTpoiCTBa U MPaKTUYECKOE MPUMEHEHHUE: ABUTATEh BHYTPEHHETO CTOPaHHUsl, OBITOBOM XOJOIUIHHHUK, KOHTUITUOHED.

Jlemoncmpayuu

H3MmeHeHrne BHYTpPEHHEW HHEPruM Tela TpPH COBEPIICHUH DPAOOTHI: BBUIET MPOOKM M3 OYTBUIKK MOJ JEHCTBHEM CKAaTOTO BO3IyXa,
HarpeBaHue >Qupa B JJaTYHHOU TpyOKe MyTéM TpeHus (BUACOAEMOHCTPALINs).

N3menenne BHyTpeHHEH Y5HEPTUH (TEMIIEpaTyphl) Tea MPH TEIIonepeaaye.

OnsIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3YLUIHBIM OTHUBOM).

Mopenu nmapoBoil TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPAHUSI, PEAKTHBHOTO JABUTATEIIA.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoowvt

[TapooOpazoBanne u koHaeHcanus. Mcmapenne u kumneHue. AOCOIIOTHAs M OTHOCHTENbHAsl BIAKHOCTh BO3ayxa. HacelmeHHBIH map.
VY nenpHas TemoTa napooOpa3oBaHusl. 3aBUCUMOCTD TEMIIEPATYPhl KUIIEHUS OT JIaBJICHUSI.

Teépnoe Teno. Kpucramimdeckue u amopguslie Tena. AHU30TPONUs CBOMCTB KpucTaiuioB. JKuakue kpucramisl. CoBpeMEHHbIE MaTepHUaIbl.
[TnaBnenue u kpuctayuM3anus. Y iesnpHas TerioTa miasiaeHus. CyOnumanus.

VYpaBHeHHE TEIIOBOro OanaHca.

TexHuueckue ycTpoicTBa M MPAKTUUECKOE MPUMEHEHHE: TUTPOMETP M IICUXPOMETP, KATOPUMETP, TEXHOJIOIMH MOJIYYEHUsI COBPEMEHHBIX
MaTepUasoB, B TOM YUCIIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HAaCBHIIIEHHBIX [1APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

CrniocoObl U3MepeHUs BIaKHOCTH.

HaGntoneHue HarpeBaHus U IUIaBICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaJlIOoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue OTHOCUTETBHON BIQXKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMuka
Tema 1. Inekmpocmamuxa

9J'IeKTpI/I38.I_II/I$I TCII. 9HeKTqueCKHﬁ 3apsan. I[Ba BHUJla SJICKTPUYCCKUX 3apsa10B. HpOBO)IHI/IKI/I, JAUSJICKTPUKU WU MMOJTYHPOBOJHUKH. 3akoH
COXPAHCHUSA JICKTPUICCKOI'0 3apsaa.

BsaumopeiictBue 3apsanoB. 3akoH Kynona. TodeuHblil anekTpuyeckuil 3apsn. Onekrpuueckoe mnosie. Hanpsok€HHOCTh AJIEKTPUYECKOTO
noJist. [IpuHIMI cynepno3unuu 3NeKTpUUYECKUX MoJied. JINHUN HanpsyKEHHOCTHU 3JIEKTPUYECKOTO MOJIS.

Pabora cun anexrpocrarudeckoro nois. [loreniman. Pasnocts noreHmanos. [IpoBOAHUKY U AUAIEKTPUKH B 3JIEKTPOCTATHUYECKOM MOJIE.
JlnsnekTpudeckass IpOHULIAEMOCTb.

OnekrpoéMkocTh. KoHmeHcaTop. DieKTpoéMKOCTh MIIOCKOT0 KOHICHCATOpa. DHEPTHus 3apsHKEHHOTO KOHIEHCATOPA.

TexHMYeckne yCTpoWCTBA M TNPAKTHYECKOE IPHUMEHEHHE: DIIEKTPOCKOIL, DJIEKTPOMETpP, JJIEKTPOCTATHYECKAs 3alUTa, 3a3eMIICHUE
ANEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAJIbHBIN anmnapar, CTpyWHBIN PUHTED.



Jlemoncmpayuu

YCTpOUCTBO U IPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3anmoneiicTBre HaANEKTPU30OBAHHBIX TEJ.

DIEKTPUUECKOE M0JI€ 3apsSyKEHHBIX TEII.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.

DIeKTpOCTaTUYECKas 3allUTA.

JIMDIIEKTPUKHU B 3J1EKTPOCTATUYECKOM I10JIE.

3aBUCHMOCTh 3JIEKTPOEMKOCTH IIOCKOIO KOHAEHCAaTOopa OT IUIOMAAM IUIACTHH, PACCTOSIHUS MEXAY HUMU U JIHAJIEKTPUUYECKON
MIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit Inekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEeKTpUYECKUM TOK. Y CI0BUS CYLIECTBOBAHMS 3JIEKTpUUECKOro Toka. Mcrounuku toka. Cuia Toka. IlocTossHHBIN TOK.

Hanpsixenue. 3akon Oma a1 yyacTka Lemnu.

DNEKTPUUYECKOE CONPOTUBIICHHE. Y IEJIbHOE CONPOTHUBIEHUE BellecTBa. [locnenoBaTenbHOE, NMapajuIeIbHOE, CMEIIAHHOE COEIMHEHHE
IIPOBOJHUKOB.

Pabota snexktpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MOmHOCTh AIEKTPHUUECKOTO TOKA.

DONEeKTPOABMKYIAasi CUJla M BHYTPEHHEE CONPOTHUBIIEHWE UCTOYHMKA TOKa. 3akoH OMa Juis MOJHOM (3aMKHYTOM) 3J€KTPUUYECKOM IIEeNH.
Kopotkoe 3ambikanue.

DneKTpOHHas IPOBOAUMOCTb TBEPABIX METAUIOB. 3aBUCHMOCTb COIIPOTUBIICHUS METAJJIOB OT TemrepaTypbl. CBEpXIpPOBOIUMOCTbD.

OneKTpuYecKnuii TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOCTBEHHass W TNpUMECHas NPOBOAMMOCTb NOIYHNpoBoAHMKOB. CBoiicTBa p—N-nepexoxa. IlomympoBogHHKOBBIE
pUOOPBHI.

DNEKTPUUYECKUH TOK B paCTBOPAX M pacilaBax dJIEKTPOIUTOB. DIEKTPOIUTHYECKAS TUCCOLMALIMSL. DIEKTPOIIU3.

OnexTpuuecknuil ToK B razax. CaMOCTOSTENBHBIN U HECAMOCTOSTENBHBIN pa3psaa. Monnus. [lnasma.

TexHuuyeckue ycTpoicTBa M MpPAaKTHUYECKOE MPUMEHEHHE: aMIIepMEeTp, BOJBTMETpP, PEeoCTaT, UCTOUYHUKHU TOKa, DJIEKTPOHArpeBarebHbIE
npuOOpbI, BIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMNPOTHUBICHUS, BaKYyMHBIH JHOJ, TEPMUCTOPBl U  (POTOpPE3UCTOPHI,
MIOJIYTIPOBOJTHUKOBBIH MO/, TaJbBaHUKA.

Jlemoncmpayuu



W3mepenue cuibl TOKa U HAIIPSKEHHUSL.

3aBUCUMOCTD COIPOTUBIIEHUS IMJIMHAPUYECKUX ITPOBOJHUKOB OT JJIMHBI, IUIOIIAIU IIONIEPEUHOr0 CEUEHHUS U MaTepHala.

CMmeniaHHO€ COEJUHEHHNE TPOBOJHUKOB.

[Ipsimoe n3MepeHue 3IeKTpOoABMKYIIEN cuibl. KopoTkoe 3aMblKkaHNE TajIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOITUTOB.

HckpoBoii pa3psii U IpOBOAUMOCTb BO31yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD AHO/A.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3ydyeHne cMEIIaHHOrO COEJMHEHUS PE3UCTOPOB.

N3mepenue 31neKTpoABMKYIIEH CHIIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTHUBIICHUS.

Ha0rotenune amektposusa.

Me:xnpeamerHble CBSI3U

Nzyuenue kypca ¢uszuku 6a30Boro ypoBHs B 10 kiiacce oCylIecTBIsSIETCA ¢ YIETOM COAEPKATEIBHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle noHsamus, CBA3aHHBIE C U3yUYEHHEM METOJOB HAYYHOT'O MMO3HAHUS: sSBIIEHUE, Hay4YHBIH (DakT, rumoresa, (usnyueckas
BEJIMYMHA, 3aKOH, TEOpHs, HAOII0IeHUE, SIKCIIEPUMEHT, MO/IEIMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMBbl YpaBHEHUM, TnHelHas GyHKIus, napadoia, runepoosa, ux rpauKu U CBOMCTBA, TPUTOHOMETPUUYECKUE
(GYHKIUU: CHHYC, KOCHHYC, TaHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXJAECTBO, BEKTOPbl U MX IMPOEKIMH Ha OCH KOOpPJMHAT,
CJI0)KEHHE BEKTOPOB.

buonoeus: mexanmdeckoe IBWKEHHUE B KHBOW Tpupoje, nuddys3us, ocMOC, TEIJIO0O0OMEH >KUBBIX OPraHU3MOB (BUIBI TEIJIONEpEIadH,
TEIUIOBOE PaBHOBECHUE), HIEKTPHUUECKHUE SBJICHUS B )KUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJ, MOJIb BEILECTBA, MOJISIPHAsI Macca, TEIUIOBBIE CBOWCTBA TBEPHBIX
TeJN, KUAKOCTEN U Ta30B, JJIEKTPUUECKHE CBOMCTBA METAJUIOB, JIEKTPOJIUTHYECKAs JUCCOLMALNS, TaJbBaHUKA.

l'eoepaghus: BIa)XHOCTB BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: peodpa3oBaHue IBMKEHUH € MCIIOIB30BAaHUEM MEXAHHU3MOB, YUET TPEHUS B TEXHUKE, NOJIINITHUKH, UCIIOIb30BaHHE 3aKOHA
COXPAaHEHHUs UMITyJIbca B TEXHHUKE (pakeTa, BOAOMET U ApPYyrue), IBUraTellb BHYTPEHHEr0 CropaHus, rnaposas TypOuHa, ObITOBON XOJOIMIBHUK,
KOHJUIIOHEP, TEXHOJIOTHH MOJYYEHHs] COBPEMEHHBIX MaTepuaoB, B TOM 4YHCJIE HAHOMAaTepHUajaoB, U HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKAs
3aInTa, 3a3eMJICHUE DJIEKTPOTPUOOPOB, KCEPOKC, CTPYHHBIN MPHHTEP, dJIEKTPOHATPEBATEIbHBIE MPUOOPHI, DJIEKTPOOCBETUTEIBHBIC MPUOOPHI,
rajibBaHuKa.



11 KJIACC

Paznen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[locTostHHBIE MarHUTHL. B3aumonelcTBHE NOCTOSHHBIX MarHUTOB. MarHutHoe mone. Bekrop wmarHutHOWM uHAyKuud. [IpuHnumn
CYINEPHO3UIIMHY MarHUTHBIX Toyied. JInHuu MaruuTHOM nHAyKuuK. KapTiuHa TMHUI MarHUTHONW MHAYKUIWHU TOJISl HOCTOSTHHBIX MarHUTOB.

MaruuTtHoe mosie NpoBOAHMKA ¢ TOKOM. KapTuHa JMHUNA WHAYKIMA MarHUTHOTO MOJS JJUHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOI'O
KOJIBLIEBOT'O IPOBOJIHMKA, KaTyIIKU ¢ TOKoM. OnbIT Dpcrena. BzanmonelicTBie npoBOAHUKOB ¢ TOKOM.

Cuinia AMriepa, €€ MOIyJIb M HalpaBJICHUE.

Cuna Jlopenua, e€ Monynb 1 HanpasiieHue. [[BuxkeHue 3apsyKEHHONW YacTULIbI B OJJHOPOIHOM MarHUTHOM nojie. Pabota cuisl JlopeHua.

SBneHue HIEKTPOMArHUTHOM WHAYKIMU. [loTOK BekTOpa MAarHUTHOM WHAYKIMHU. OJEKTPOJBIDKYIIAs CWla HWHAYKIHH. 3aKOH
3JIEKTPOMAarHUTHOM MHAyKInu Papanes.

BuxpeBoe nanekTpudeckoe moiie. DNEKTPOABIIKYILAS CUJIa HWHAYKIMH B TMPOBOJHUKE, ABIKYIIEMCS MOCTYNaTeNbHO B OJHOPOJHOM
MarHMuTHOM TIOJI€.

IIpasuio JleHua.

NHIyKTUBHOCTD. SIBI€HME CAMOMHAYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUU.

DHeprusi MarHUTHOTO TOJISt KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHu4eckue yCTpONCTBa M MPAKTHUYECKOE NMPUMEHEHHE: TMOCTOSHHBICE MAarHUTHI, SJEKTPOMArHUTBI, J3JCKTPOJIBUTATEIh, YCKOPUTETH
3JIEMEHTAPHBIX YaCTUII, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MarHUTHBIM I1OJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO MOJISI.

B3aumMogeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

[evictBue cuibl JIopeHia Ha MOHBI YJIEKTPOJIUTA.

SBneHne ANEKTPOMArHUTHON UHIYKITUH.

[IpaBuio JleHna.



3aBUCHUMOCTD JIEKTPOJBHXKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO MOTOKA.
SIBiIeHME CAMOMHTYKLIUH.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydyeHne MarHuTHOTO MOJISI KATYLIKH C TOKOM.

HccnenoBanue neicTBus MOCTOSHHOTO MArHUTA Ha PAMKY C TOKOM.

HccnenoBanue sSBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

Pa3pen 5. Kosed6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

Konebarenpnas cucrema. CBoOOaHbIe MexaHndeckue Konebanusi. ['apmonmdeckme konebanusi. Ilepmox, vactora, amrmuryna u (dasa
koneOanuil. [lpyxuHHBIH MasgTHUK. MareMaTudeckuil MasTHUK. YpaBHEHUE TapMOHMUYECKHUX KojeOaHuil. [IpeBpaieHue »Hepruv npu
rapMOHHYECKHUX KOJIEOaHUX.

Konebarenbubiii  kKOHTYp. CBOOOJHBIC S3JICKTPOMArHUTHBIE KOJEOAHUS B HJCATHBHOM KOJICOATEIBHOM KOHType. AHAJIOTHS MEXIy
MEXaHUYECKUMH U JIEKTPOMArHuTHbIMH KosnebanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS 3HEPTUH B UEaIbHOM KOJeOaTeIbHOM KOHTYpeE.

[IpencraBnenue o 3aTyxarolux KosneOaHHUsX. BbIHyXIeHHbIE MexaHWuyeckue KosebaHus. PezoHaHC. BbIHYXJI€HHbIE 371€KTpPOMAarHUTHBIE
KoJie0aHus.

Ilepemennbiil TOK. CHHYCOMIAJIBHBIN NEPEMEHHBIM TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIMTYHOE U JEHCTBYIOIIEE 3HAYEHUE CUJIBI
TOKa U HaNpPSKEHUS.

Tpanchopmarop. IlpousBojacTBo, mnepepaya U NOTPeOIEHUE JJIEKTPUUECKONM HHEPruu. OKOJIOTMYECKHE PHUCKUM MpU TPOU3BOJICTBE
anekTposHepruu. KynbTypa ucnosap30BaHus 2JIEKTPOIHEPTUH B TOBCEITHEBHOM JKHU3HH.

TexHnueckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHHUE: AIEKTPUUECKHI 3BOHOK, FT€HEpaTOp NEPEMEHHOT0 TOKa, JIMHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojeOaTeaIbHON CUCTeMBI (MIPYKUHHBIA WIM MaTeMaTHYECKUI MasTHUK).

Habmronenue 3aTyxaronmx Koaebanuii.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusl.

OciorpaMMsl (3aBUCUMOCTH CHIIBI TOKA U HAPSKEHUS! OT BPEMEHHM ) JJIs DJIEKTPOMAarHUTHBIX KOJIEOaHUH.

Pe3onanc npu nocnenoBaTenbHOM COETUHEHNH PE3UCTOPA, KaTYIIKW HHAYKTUBHOCTH U KOHJEHCATOPA.

Monenb TUHUY 3JIEKTPOIEepeIauH.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOAA MAIIBIX KOJIEOaHU rpy3a Ha HUTH OT JAJIMHBI HUTH M MaccChl rpy3a.

HccnenoBanue nepeMeHHOro TOKa B LIETH U3 M1OCIIE0BATEIbHO COEIMHEHHBIX KOH/IEHCATOPa, KaTYIIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpoOMAZHUMHbLE 60JIHbI

MexaHuueckue BOJIHBI, ycioBHUs pacrpoctpaHeHus. llepuoa. CkopocTs pacripocTpaHeHMsl M JJIMHA BOJHBIL. [lonepeunble U MpooibHbIE
BOJIHBL. IHTEepdepeHnus u nuppakums MeXaHU4eCKUX BOJIH.

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBUS U31y4ECHHs SJIEKTPOMarHUTHBIX BOJIH. B3anMHas opueHTanus BekTopoB E, B, V B anekrpomarautHon
BosiHe. (CBoMCTBAa 3JIEKTPOMArHUTHBIX BOJIH: OTpake€HHe, MpejoMiIeHue, mnonspuzanus, audpakuus, wuHTepdepenuus. CKopocTb
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana s5ekTpoMarHuTHEIX BOJH. [IpiMeHeH e 2IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHOMIIBE paTuOCBA3YU U TEJIEBUACHUS. Paaronokanus.

DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAIOIIEH CPeJIbl.

TexHnuyeckue ycCTpoiicTBa M NPAKTHYECKOE IMPUMEHEHHE: MY3BIKAJIBHBIE WHCTPYMEHTBI, YJIbTPAa3ByKOBas MAarHOCTUKA B TEXHUKE H
MeIULUHE, pajgap, paAuONpUEMHHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neus.

Jlemoncmpayuu

OO0pa3oBaHue U pacrpoCTpaHEHUE MOMEPEUHBIX U MPOJOIBHBIX BOJIH.

Konebmronieecs Ten0 Kak UCTOUYHUK 3BYyKa.

Habuntoienne oTpakeHus U IpeoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmtonienue nntepdepeHny U AMPpakiuy MEXaHU4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmtoneHune cBsi3u rPOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIMTYIOM U 4aCTOTOW KoJIeOaHUH.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpakKeHUE, MIPEJIOMIICHUE, OJIIpU3aus, JUpaKkius, HHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsmonuHeiiHOe pacipocTpaHEHHE CBETA B OJHOPOAHOM cpefe. JIyu cBeta. ToueuHbIi HICTOYHHK CBETA.

Otpaxxenue cBeta. 3aKOHbI OTpakeHUs cBeta. [locTpoenue n300pakeHui B MIOCKOM 3epKaje.

[Ipenomiienne cBeta. 3aKkoHBI IMpellOMJIEHHs cBeTa. AOCONIOTHBIN Mokas3aTenb mpenomiieHus. [logHoe BHyTpeHHee OTpa’keHUeE.
[IpenenbHbIN yroa MOJHOTO BHYTPEHHETO OTPAKEHUSI.

Hucnepcus cseta. CnoxHbIi cocTaB Oesnoro cBera. LIBer.



CoOuparomie M pacceuBaroliue JIMH3bl. ToHKas MH3a. DOKYCHOE pacCcTOSHHME M ONTHYecKas cwia TOHKOM JuH3bl. IlocTpoeHune
n300pakeH B COOMPAIONINX U pacceuBaromuX JuH3ax. @opMysa TOHKOH JIMH3bL. Y BEIUYEHUE, JaBAEMOE JTMH30H.

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBast onrtuka. MuHtepdepenums cera. KorepeHTHble HCTOYHHMKH. YCIOBHS HAOMIONEHHS MaKCHMyMOB M MHHHMYMOB B
MHTEePPEPEHIIMOHHON KapTUHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus csera. AudpakinuonHas pemérka. Y cioBre HaOlI0JeHHs ITTaBHbIX MAaKCUMYMOB IIPH IIaJICHUM MOHOXPOMATHYECKOT0 CBETa Ha
IU(PPAKLHUOHHYIO PEIIETKY.

[TonApuzanus ceera.

TexHuueckue ycTpoHCTBa M NpPaKTUYECKOE NPUMEHEHME: OYKH, Jyna, (oToammapar, NPOEKLHUOHHBIM ammapar, MUKpPOCKOI, TEJIECKOIl,
BOJIOKOHHAS OITUKA, IU(PpaKIMOHHAs pelI€TKa, OJIIPOUI.

Jlemoncmpayuu

[IpsiMmonmHEitHOE pacpocTpaHeHe, OTPAKEHHUE U pesloMiieHne cBeTa. ONTHYECKHE MPHOOPHI.

[losnHOE BHYTpEeHHEE oTpakeHHne. MoJiesib CBETOBOIA.

HccnenoBanue cBOMCTB U300payKeHUH B JIMH3AX.

Monenn MUKpOCKOIa, TEIECKOIIA.

Habmtonenue narepdepeHnnn caera.

Habmtonenue nugpaxkuuu cera.

HabGmronenue qucnepcuu cera.

[TonydyeHune cekTpa ¢ HOMOIIbIO PU3MBI.

[Tonydenue ciekTpa ¢ HOMOIIbIO TU(PPAKIHOHHON PEHIETKY.

Habuntoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne nokasaresns npeaoMIIEHUs CTEKIIA.

HccnenoBanue cBOMCTB N300payKeHUI B JIMH3AX.

Habmtonenue nucnepcuu cBeta.

Pa3znen 6. OcHOBBI crieMAJIbHONM TEOPHUH OTHOCUTEJIBHOCTH
['paHnIBI MPUMEHMMOCTH KJIACCMYECKOW MeXaHMKHU. IloCTynaTel cHenuanbHOM TEOPUHM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOIYJIS
CKOpPOCTH CBETa B BaKyyMe, IPUHIIMI OTHOCUTEIBbHOCTH DUHINTEHHA.
OTHOCHTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMe/JIECHHE BPEMEHH U COKPAILIEHUE JITHHBI.



OHeprus U UMILYJIbC PEIATUBUCTCKON YaCTHUILIBI.
CBs13p Macchbl C 3HEPTUEN U UMITYJICOM PEJIATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

Paszpen 7. KBanToBas pusuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®otonbl. opmyna [Tnanka cBs3u SHEpTHH POTOHA C €T0 YACTOTON. DHEPTHS K UMITYJILC (POTOHA.

OtkpoiTue u uccnenosanue Gorordpdexra. Onwitel A. I'. CtonmeroBa. 3akoHbl Gororddexra. YpaBHeHue DiiHmTeHHA sl hoTodPdekTa.
«Kpacnas rpanuma» ¢portodddekra.

JlaBnenue ceera. OnwiThel [1. H. JIeOenena.

XHWMHYECKOE ICHCTBHE CBETA.

TexHUYEeCKUE YCTPOICTBA U MPAKTHICCKOE TPUMEHEHNE: (DOTOIIEMEHT, OTOMATYNK, COTHEUHAsE OaTtapesi, CBETOHOI.

Jlemoncmpayuu

®oTo3PeKT Ha YCTAaHOBKE ¢ TUHKOBOU IIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.

CBeTOqHOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiTel Pezepdopaa no paccessHuto o -yactuil. Ilnanerapnas monens aroma. Iloctynarel bopa. M3nyuenue u
MOTJIONIeHHE (POTOHOB MPH MEPEXO0JI€ aTOMa C OJTHOTO YPOBHS SHEPTHH Ha Jpyroil. Bumasl criekTpoB. CieKTp ypOBHEW SHEPTUH aTOMa BOJOPO/Ia.

BosiHoBBIE cBOMcTBa yacTull. BonHbl ae bpoinsa. KoprnyckynsspHO-BOIHOBOM 1yaau3M.

CroHTaHHOE U BBIHYXKJIEHHOE U3TyYeHHE.

TexHuyeckue ycTpoicTBa U MpaKTUYECKOe MPUMEHEHNE: CIEKTPAbHBIN aHAIU3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTEP.

Jlemoncmpayuu

Monens onbita Pesepdopaa.

Ornpeznenenue JIMHBI BOJIHBI Jlazepa.

Habmroienne TuHeHYaThIX CIIEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

Hal6mronenne nuHeHyaToro crekTpa.

Tema 3. Amomnoe a0po



DKCIIepUMEHTBHI, 10Ka3bIBAIOLIUE CI0KHOCTh CTpoeHus sAapa. OTkpeiTHe paguoakTuBHOCTH. OnbIThl Pesepdopaa no onpenenenuto cocraBa
pannoakTuBHOTO M3ny4deHus. CBoiicTBa anbda-, 6era-, raMMa-u3iIydeHus. BiusiHue paguoakTHBHOCTH Ha )KUBbIE OPTaHU3MBI.

OTkpeiTHE IPOTOHA U HeWTpoHa. Hyknmonnas moaens sinpa I'eiizen6epra—Banenko. 3apsn siupa. MaccoBoe uucio sapa. M3oromnsl.

Anbda-pacnan. DneKTpOHHBINA U MO3UTPOHHBIN OeTa-pacnal. ['amMmma-u3inydyeHre. 3aKoH paJuoaKTUBHOTO Paclaia.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JleekT Macch sapa.

Snepusble peakuuu. [leneHue U CUHTE3 A1ep.

Anepubiii peaktop. TepmosimepHbiii cuHTe3. [IpoGnemMbl M TEPCHEKTUBBI SACPHONM SHEPIeTHKU. DKOJIOTHYCCKHUE AaCIEKThI SAESPHOU
JHEPreTHUKHU.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeToabl HaOIIOICHHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YacTHII.

®dynnameHTaIbHBIE B3anMoAecTBUS. EAMHCTBO (hn3nyeckoil KapTHHBI MHpa.

TexHnueckue ycTpoiicTBa U MpakTUYECKOe MPUMEHEHUE: JO3UMETP, kKamepa BuibcoHa, siiepHblii peakTop, aroMHasi Oomoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTOrpadusiM).

Pa3nes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKHU

Dtanbl pa3BuTHs actpoHoMuH. [IpukiiaiHoe 1 MUPOBO33PEHUYECKOE 3HAYECHUE aCTPOHOMHUH.

Bun 3Bé3nH0r0 HeOa. Co3Be3us, sipKue 3BE3/IbI, INIAHETHI, UX BUAUMOE JBHUKEHUE.

ConHeyHas cucTeMa.

Connue. ConHeuHass akTUBHOCTh. Mcrounwk »sHeprunm ConHIa © 3BE3A. 3BE3NBI, MX OCHOBHBIE XapaKTepuCTUKHU. Jluarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETUMOCTBHY». 3BE3/bI TJIaBHOM MOCIEAOBATEIBHOCTU. 3aBHCHUMOCTh «Macca — CBETUMOCTb» JJsi 3BE3] TJIaBHOU
MOCJIeI0BaTeNbHOCTH. BHyTpeHHee cTpoenue 3BE31. COBpeMEHHbIE MPEACTABICHUS O MPOUCXOXKACHUH U 3Bodtouuu CoiHua M 3BE37. DTalmbl
JKM3HU 3BE3].

Mnineunsiii [TyTe — Hama [Manaktuka. [lonoxxenue u npmxenue Connna B ['anaktuke. Tunsl ranaktuk. Pagroranaktuku u kBa3apsl. U€pHbie
TIBIPHI B SITJPAaX TAIaKTHK.

Bcenennas. Pacuupenue Beenennoit. 3akon Xa60:ma. Pa30Oeranue ranaktuk. Teopust bonbuioro B3psiBa. PenukToBoe u3inydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpobieMbl aCTpOHOMUH.



Vuenuueckue nabnrooenus

HaGmronenuss HEeBOOPY)KEHHBIM TJ1a30M C HCIOIb30BAHHEM KOMIBIOTEPHBIX MPHUIOKEHUNA Al ONpEeNICHHUs TOJIOKEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JJaTy: OCHOBHBIE cO3Be3a1st CEeBEPHOTo MOIyIApUs U SIPKHUE 3BE3IBL.

Habmronenus B reneckon Jlynsl, mianet, Mieunoro Ilytu.

O0o0maroniee NnoBTOpPEeHUE

Ponp Qu3uku u acTpoHOMUM B 3KOHOMHMUYECKOW, TEXHOJIOTMYECKOH, COMaTbHOW M ATHYECKOM cdepax IesTeIbHOCTH YeJIOBEKa, pojib U
MecTO (U3MKM M acCTPOHOMHMHM B COBPEMEHHOM HAy4yHOM KapTUHE MHpa, posib (U3NYECKOH Teopun B (OPMHPOBAHUU IPEICTABICHUH O
¢bu3nyeckoil kKapTUHE MUPA, MECTO (PU3NYECKON KapTHHBI MUpa B OOLIEM Psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTaBICHUI O pUpoe.

MexnpeamMmeTHbie CBSI3H

Wzyuenne kypca ¢pusuxm 6a3oBoro ypoBHs B 11 Kiacce OCymIeCTBISETCS C YUETOM COEPIKATENBHBIX MEXKIIPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTEeMaTHKH, OMOJIOTHH, XUMHUH, T€OTpaQuH U TEXHOJIOTHH.

Mescnpeomemusie noHamus, CBSI3aHHBIE C W3YUYEHHEM METOJOB HAYyYHOTO IO3HAHUS: SIBICHUE, HAYYHBIH (akT, rUmoTes3a, (pusnyeckas
BEJIMYMHA, 3aKOH, TEOpHUsl, HAOJII0IeHUE, SKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHWE CHCTEMbl YpPaBHEHUH, TPUTOHOMETpHYECKHE (YHKIMU: CHHYC, KOCHHYC, TAaHI'€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U MX MPOEKLUU HAa OCH KOOPIHMHAT, CI0KEHHUE BEKTOPOB, MPOU3BOJHBIC AJIEMEHTAPHBIX (PYHKIU,
MIPU3HAKH [TOJI00US TPEYTOJIbHUKOB, ONpeeTIeHHUE TUIONIAAN TUNIOCKUX GUryp 1 00bEMa Tel.

Buonoeus: snexTpuyeckue sBICHHUS B JKUBOM NpHpoJie, KojeOaTelbHble IBM)KEHUS B KMBOM HPUPOAE, ONTUYECKHUE SBICHHUS B >KUBOM
MIpUPOJIE, ACUCTBUE PalUAllUU HA KUBbIE OPraHNU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX T€J, MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKON PEIIETKH,
CHEKTPaJIbHBIN aHAIIN3.

I'eocpagpus: MmarHUTHBIE MTOJIOCA 3€MIIH, 3aJ1€KU MarHUTHBIX PyA, (OTOCHEMKA 36MHOM OBEPXHOCTH, MTPEICKa3aHUE 3EMIIETPSICEHU.

Texnonocus: TUHUM DIEKTPOIEPEad, TEHEpAaTOp MEPEMEHHOIO TOKa, JIEKTPOABUIATENb, NHAYKIIMOHHAS I€4Yb, pajap, paguoNpUEMHIK,
TeJIeBU30D, aHTEeHHa, TesedoH, CBYU-neus, MpoeKIIMOHHBIH annapaT, BOJIOKOHHAs ONTHKA, COJTHEYHast OaTtapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IPOI'PAMMBLI IO ®UZUKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

OcBoenue yaeOHOTro npeamera «Dusnka» Ha ypOBHE CpeAHEro o01ero oopazoBanus (6a30BbIi YPOBEHB) JOKHO 00ECIICUNTh JOCTHKCHHE
CIICIYIOLIMX JTMYHOCTHBIX, METAIIPEAMETHBIX M PEJAMETHBIX 00pPa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yibTaThl OCBOEHUs ydeOHoro mnpeamera «®dusuka» TOKHBI OTpakaTh TOTOBHOCTh M CIOCOOHOCTh OO0YYarolIuXcs
PYKOBOJICTBOBATbCS CPOPMUPOBAHHON BHYTPEHHEH MO3ULMENW JUYHOCTH, CHUCTEMOIN LEHHOCTHBIX OpPHUEHTAlUil, MO3UTHUBHBIX BHYTPEHHHX
yOexIeH!H, COOTBETCTBYIOIIMX TPAJUIIMOHHBIM IIEHHOCTSM POCCHUICKOTO OOIECTBA, pACIIUPEHUE KU3HEHHOTO OIBITA U ONBITA JACATEIBHOCTH B
IIPOLIECCE peaTn3allii OCHOBHBIX HAIIPABIICHNUN BOCIIUTATEIbHOMN IE€ATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaska1aHCcKOro BOCIUTAHUSA:

Cc(OPMHPOBAHHOCTh TPAKIAHCKOH MO3UIMK 00YUaIOIIErocsi Kak akTUBHOT'O M OTBETCTBEHHOI'O WIEHA POCCUICKOro 00IIecTBa;

IPUHATUE TPATULMOHHBIX O0IIEYETIOBEYECKUX IT'YMAHUCTUUECKUX U IEMOKPAaTHUECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpEcax IpakJJaHCKOro O0IIecTBa, yUaCTBOBATh B CAaMOYIIPaBI€HUH B 00pa30BaTeIbHON
OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHMHM € UX (DYHKUMSMHU U Ha3HAUYECHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKON IEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHUE K FOCYIapCTBEHHBIM CUMBOJIaM, TIOCTH)KEHUSM POCCUNCKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOT0 TIOBEACHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAllMIO U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYSACh HA MOPAIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH,
B TOM YHCJIE B €ATEIbHOCTH YYEHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOLLIEHUE K MUPY, BKJIIOUasi 3CTETUKY HAy4YHOTO TBOPUECTBA, MPUCYILEr0o (PU3HUECKON HAYKeE;

5) Tpy10BOr0 BOCIIMTAHUS:



MHTEpEC K pa3auyHbIM cepaM npodhecCHOHATBHOU NESTEIbHOCTH, B TOM YMCIE CBSI3aHHBIM C (DM3UKOW M TEXHUKOH, YMEHHUE COBEpIIAThH
OCO3HaHHBIN BBIOOp Oyayieit mpodeccuu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OPa30BaHUIO B 00IaCTH (PU3MKH HA MPOTSHKCHUN BCEH KHU3HH,

6) 9KO0JIOrNYECKOT0 BOCTIUTAHHUS:

c(OPMHPOBAHHOCTH IKOJIOTHUECKON KYIbTYPBI, OCO3HAHUE III00ATBHOTO XapaKTepa SKOJIOTHIECKUX MPOo0dIieM;

IUTAHUPOBAHUE U OCYIIECTBIICHUE IEUCTBUI B OKPYKAIOILIEH Cpe/ie Ha OCHOBE 3HAHMSI 11Tl YCTOWYMBOTO pa3BUTHS YEIIOBEUECTBA;

paciidpeHue OnbITa AeSITeIbHOCTH HKOJIOTMYECKOM HANIPaBICHHOCTH Ha OCHOBE UMEIOIINXCS 3HAHUH 10 (DU3HKeE;

7) IEeHHOCTH HAYYHOTI'O TIO3HAHUSI

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3MUECKON HAYKU;

OCO3HAHME [ICHHOCTH HAYYHOH JIEATETLHOCTH, TOTOBHOCTD B IIpOIiecce U3yYeHUs (PU3UKH OCYILIECTBIIATh IPOCKTHYIO M UCCIIEA0BATENBCKYIO
NesITeNIbHOCTh MHIMBU/YaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHBbIe yHHBepCcAIbHbIe yYeOHbIe AeiicTBUSA
ba3oBble JlornyecKkue AeicTBHA:
CaMOCTOSITENIbHO (POPMYIIMPOBATh U aKTYaJIM3UPOBATh NMPOOJIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;
OTIpEeCIIATh LENN JAeSITEIbHOCTH, 3aJ]aBaTh apaMeTpbl U KPUTEPUH UX TOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHNS B PACCMATPUBAEMBIX (PU3NUYECKUX SBIICHUSX;
pa3pabatbIBaTh IJIaH peHIeHUs] TPOOIEMBI C YUETOM aHAIM3a UMEIOLINXCS MaTepUaIbHbIX U HEMaTEPUAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LIEISIM, OLIEHUBATh PUCKU MTOCIEACTBHUI 1€ TEIbHOCTH;
KOOPAMHUPOBATh U BBIIOJIHATH padOTy B YCIOBUAX PEaIbHOTO, BUPTYaIbHOIO 1 KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;
pa3BUBaTh KPEaTMBHOE MBIIUICHUE NPU PEIIEHUH KU3HEHHBIX MPOOIEeM.
ba3oBble uccienoBarebCKue AeHCTBHA:
BJIaJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOYEBBIMH MTOHATUAMHU M METOJaMU (PU3NYECKON HAyKH;
BJaJIeTh HaBBIKAMU YU€OHO-HMCCJIEIOBATENbCKONM W TMPOEKTHOW JEeATeNbHOCTH B 00JacTH (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY ITOMCKY METOJIOB pelIeHHs 3aa4 GU3NUYECKOT0 COAEepKaHUs, MPUMEHEHHUIO Pa3IUYHbIX METO/I0B TIO3HAHHUS;
BJIa/IETh BUJAAMHU JIEATEIBHOCTU IO MOJIYYEHHIO HOBOTO 3HAHMS, €r0 MHTEpIpETalud, MPeoOpa3oBaHUI0O U MPUMEHEHUIO B Pa3IMYHbIX
y4eOHBIX CUTYaIUSIX, B TOM YHCIIE IPU CO3JaHUH YUeOHBIX POEKTOB B 00J1aCTH (PU3HKHU;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3W M aKTyaJlIM3UpPOBaTh 3a7ady, BbIIBUraTh TUIOTE3y €€ pelleHUs, HaXOAWUTh apryMEHTHI Ui
JI0Ka3aTesIbCTBa CBOMX YTBEPKIICHUM, 3a/1aBaTh NapaMeTPhbl U KPUTEPUH PEIICHUS;

AHAJIM3UPOBATD IMMOJTYYCHHBIC B XOAC PCHICHUA 3aJJa4r PE3YJIbTAThl, KPUTHYCCKHU OLICHUBATHL UX NOCTOBCPHOCTDL, IPOTHO3UPOBATH U3MCHCHUC
B HOBBIX YCJIOBUAX;

CTaBUTH U (POPMYTUPOBATH COOCTBEHHBIE 33]a4l B 00pa30BaTEIbHOM EATEILHOCTH, B TOM YHCIIE PU U3yYeHUU (DUBUKU;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HAHUS MO (PU3UKE B MPAKTHUUECKYIO 001aCTh KU3HEIEATEIIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE HJIEHU, MIPEJUIaraTh OPUTHHAIBHBIE TOAXOAbI U PEIICHNUS;

CTaBUThb HpOGJIGMI)I " 3aJia4yy, JOIMYyCKAaroIKre aJIbTCPHATUBHBIC PCIICHU.

Pa6ora ¢ undopmanmeii:

BJIAACTh HABbBIKAMHU IMOJTYUYCHUSA HHq)OpMaIlI/II/I (1)I/ISI/I‘~I€CKOI‘O COACPpIKaHNA U3 UCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOATCIBHO OCYIHICCTBJIATH
MIOWCK, aHAJIN3, CHCTEMATHU3AIMI0 ¥ MHTEPIPETANI0 HHPOPMALIUU PAa3IHYHBIX BUIOB U ()OPM IMPEIICTABICHHS,

OLICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

UCIIOJIb30BaTh CpeACTBAa HMH(OPMALMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B pEIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX U
OpPraHM3aIMOHHBIX 3a/lad C COONo/IeHHeM TpeOOBaHUI IPrOHOMHUKH, TEXHUKH O0€30MacHOCTH, TUTHEHBI, pecypcocOepeKeHHs], MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON OE€30MacCHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COACPKAHUS B pa3INYHBIX opMaTax ¢ yu€TOM Ha3HaueHUs MH(GOPMAIMU U 1IeJIEBOM ayAUTOPHUH, BHIOMpas
ONTUMAJIbHYIO (POPMY IIPEJICTABICHUS U BU3YyaIU3aI1H.

KoMmyHukaTHBHbBIEe yHHBepcaibHble yueOHbIe JeiicTBHA:
OCYILECTBIATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOM JESATEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKNA KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(MIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPECTB;
MIOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOW U MHIUBUIYaJIbHON paboTHI;
BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUI C yU€TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXKJI0T0 UJIeHa KOJIJICKTHBA,
IIPUHUMATh LM COBMECTHOW JEATEIIBHOCTH, OPTraHW30BBIBATH M KOOPIWHHUPOBATH JIEUCTBUS MO €€ JOCTHIKEHMIO: COCTABIIATH IUIaH
NeNCTBUM, pacpeAensaTh POJH ¢ y4ETOM MHEHUHN YYaCTHUKOB, 00CYXJIaTh pe3yJIbTaThl COBMECTHOM paboThI;
OLIEHHMBATh KAYECTBO CBOETO BKJIA/1a U KaXJ0r0 yYaCTHHUKA KOMaH bl B OOIIMI pe3yabTaT 1o pa3pab0TaHHBIM KPUTEPUSIM;
IpeAJIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJIEH C ITO3UIIMY HOBU3HBI, OPUTHHAIILHOCTH, MPAKTUYECKON 3HAYUMOCTH;



OCYLICCTBIIATE IMO3UMTUBHOC CTPATCTHUYCCKOC IIOBEACHHE B Pa3JIMYHBIX CHUTYyalUAX, IIPOABIIATH TBOPUCCTBO U B006pa}KeHI/Ie, OBITE
WHHUIIUATHUBHBIM.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe AelicTBUS
Camoopranmusanus:
CaMOCTOSITEJIbHO OCYILLIECTBIIATh [103HABATEIbHYIO JEATEIBHOCTh B 007acCTH (PU3MKM M aCTPOHOMHHM, BBISBIATH MPOOJIEMBI, CTaBUTh U
(bopMynupoBaTh COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PELICHUs pPAcu€THBIX M KAueCTBEHHBIX 3aj]ad, IJIaH BBIIOJHEHUS MPAKTHUECKOW paboThl ¢ ydy&ToM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEIOYTEHUH;
JlaBaTh OLEHKY HOBBIM CUTYaIlUsIM;
paciupsaTh paMKHM y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NPEATNIOYTEHUN;
JieTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO 3PYAMLMU B 00NAacTH (PU3MKH, MOCTOSIHHO IOBBIIIATH CBOM 0Opa3oBaTENbHBIM U
KYJIbTYpHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIHOHAJIBHBIH HHTEJIEKT:
JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B IEATENBHOCTD, OLIEHUBATh COOTBETCTBHUE PE3YJIBTATOB LIETAM;
BJIa/IETh HaBbIKAMM MO3HABATEIbHON pedieKCHM KaK OCO3HAHUSI COBEPIIAEMBIX NEHCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTaTOB U
OCHOBAaHUI;
MCIOJIb30BaTh NPUEMBI peIeKCUU /ISl OLIEHKH CUTYalllH, BbIOOpa BEPHOIO PELLICHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PEIICHUS 10 UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX IIPHU aHAINU3€E PE3YNIbTaTOB AEATEIbHOCTH;
IPUHUMATD ce0s, TOHUMasi CBOM HEJAOCTATKH U JIOCTOMHCTBA;
IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX IIPHU aHAINU3€E PE3YNIbTaTOB AEATEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.
B mporecce nocTHXKEHUS! JTMYHOCTHBIX PE3YJIbTATOB OCBOCHMS INMPOrpaMMbl MO (pU3MKE ISl YPOBHS CpEeJHEro oOuero oopa3oBaHHs Y
00y4aroIUXCsl COBEPILIEHCTBYETCS YMOLIMOHAIBHBIN HHTEJUIEKT, MTPpeIoararolinii ¢copMUpPOBAaHHOCTH:
CaMOCO3HaHUS, BKIIOYAIOUIEr0 CIIOCOOHOCTh NMOHUMAaTh CBOE SMOIMOHAIBHOE COCTOSHHE, BHJIETh HANpPAaBJIEHUS PAa3BUTHS COOCTBEHHOU
SMOILIMOHAIBHOM Cepbl, ObITh YBEPEHHBIM B ce0€;



CaMOpETYJIMPOBAHHUS, BKJIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE IPUHHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHUE, CIIOCOOHOCTH
aJanTUPOBATHCS K YMOIIMOHAILHBIM U3MEHEHUSIM U TTPOSIBIISITH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBALMM, BKJIIOYAIOIIEH CTPEMIICHUE K JOCTHUIKEHHIO LIEJIM U YCIIEXy, ONTUMHU3M, HHULIUATUBHOCTh, YMEHUE JICUCTBOBATH
HCXOJS U3 CBOMX BO3MOYKHOCTEH;

AMIATHH, BKIIOYAIONICH CIMOCOOHOCTh TMOHUMATh SMOIMOHATBHOE COCTOSIHHE APYTUX, YUUTHIBATh €r0 TPU OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COYYBCTBHIO U COTIEPEKUBAHUIO;

COIIMAIPHBIX HAaBBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTHh BBICTPAaWBaTh OTHOIICHUS C APYTUMHU JIIOJIBMH, 3a00THTHCS, MPOSBISITE WUHTEPEC U
paspeniaTh KOHMIUKTHI.

MNPEAMETHBIE PE3YJIbTATHI

K xonimy oOyuenus B 10 kJjiacce mpeaMeTHbIC Pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTpa)xarh CPOPMUPOBAHHOCTH Y O0yUYAIONTUXCS
YMEHUU:

JEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MeCTO (PM3HUKHU B (HOPMUPOBAHUM COBPEMEHHON HAyYHOW KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON
TEXHUKH U TEXHOJIOTHi, B IPAKTUYECKOM ESITEIbHOCTH JTIOAEH;

YUUTHIBATh TPAHUIIBI IPUMEHEHUS U3yUYEHHBIX (U3NYECKUX MOJENEei: MaTepuanbHas TOUKa, WHEpIHAaIbHas CUCTeMa OTcuéTa, abCONOTHO
TBEPAOE TENO, UACATBHBINA a3, MOJETH CTPOCHHS Ta30B, KUAKOCTEH U TBEPABIX TEJ, TOUYSUHBIN dNEKTPUUECKUMA 3aps]l TP PelIeHNH PU3NIECKUX
3ajauy;

pacro3HaBaTh (PU3UYECKUE SBJICHHS (TIPOIECChl) U OOBACHITH MX HAa OCHOBE 3aKOHOB MEXAaHHMKH, MOJEKYISIPHO-KHHETHYECKOW TEOpUHU
CTPOEHHMSI BEIIECTBA U ANEKTPOAUHAMHUKHI: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHUE, CBOOOIHOE MaJIEHUE Tell, ABUKEHUE 10
OKPY>KHOCTH, UHEPIIHS, B3auMoiecTBUE Tel, nuddy3usi, OpOyHOBCKOE IBMKEHHUE, CTPOCHHUE KUAKOCTEH U TBEPBIX TEJN, U3MEHEHNE 00bEMaA Tel
MIpU HarpeBaHuU (OXJIAXICHUH), TEIUIOBOE pPaBHOBECHE, UCTIApEeHUE, KOHICHCAIHsI, TUIaBJICHNE, KPUCTANIM3allls, KATIEHUE, BIAKHOCTh BO3/yXa,
MOBBIIICHHUE IABJICHHS Ta3a IIPHU €r0 HarpEBAHUU B 3aKPBITOM COCYE, CBSI3b MEXKIY MTapaMeTpaMH COCTOSHHS ra3a B M30MPOLECCaX, dJIEKTpU3aLUs
T€Jl, B3aUMOJICHCTBHE 3apsi/iOB;

OIKCHIBATH MEXaHMUECKOE TBUKEHHE, UCTIONB3Ys (PU3MUECKHe BEIMUUHBL: KOOPANHATA, TyTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca
Tena, cuja, UMITYJIbC Tela, KHHEeTHYeCKas YHEPTusl, MOTEHI[MAIbHAS dHEPTUs, MeXaHH4eckas paboTa, MeXaHW4YecKass MOIIHOCTh; MPH OMHUCAHUU
MPaBUIILHO TPAKTOBATh (PM3UUECKUN CMBICI UCIIONB3YEMBIX BEIUYHH, UX 0003HAYCHHS U €IUHUIIBI, HAXOAUTH (DOPMYJIBI, CBS3BIBAIOIINE TAHHYIO
(UBUYECKYIO BETUYNHY C IPYTUMHU BETUIMHAMU;

OTHCHIBaTh W3YUYCHHBIC TETUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SIBICHUS, UCTIONB3ys (U3MYECKHUE BEIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa,
CpeIHsIsl KHHETHYECKasi YHEPTUSI XaOTUIECKOTO JBIKCHUSI MOJIEKYJI, CPETHEKBAIPATHIHASI CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIIOTHI, BHYTPEHH SISt



SHeprus, paboTa rasza, Ko3(Q(UIHMEHT MOJIE3HOTO JEHCTBUS TEIUIOBOrO ABMUraTessl; NP ONMCAaHUM NPABWIBHO TPAKTOBaTh (U3UYECKUN CMBICH
UCTOJBb3YyEeMbIX BEJIWYHMH, WX OOO3HAYCHHS M EIUHHIBI, HAXOAUTHb (OPMYIIBI, CBS3BIBAIONIME JAHHYIO (DU3MUYECKYI0 BEIUYHMHY C JAPYTHMHU
BEJIMYMHAM;

OIMCHIBATh M3YYEHHBIC SJCKTPUUYECKHUE CBOMCTBA BEIIECTBA U 3JICKTPUYECKUE SIBICHUS (IPOLIECCHI), UCTIONB3YS (PU3MUECKUE BEITMYUHBI:
ANEKTPUYECKUH 3apsil, JIEKTPUUECKOE I10J1€, HAIPSHKEHHOCTD I10JIs, OTEHIMAN, Pa3HOCTh MOTEHIMAJIOB; IIPU OMMCAHUU MPABUIBLHO TPAKTOBATH
(bu3n4ecKuil CMbICI UCIIONIB3YEMBbIX BEJIMUUH, UX 0003HAUYEHUS M €JMHULIBL; YKa3bIBaTh ()OPMYIIbI, CBSA3BIBAIOLINE AJAHHYIO (PU3MUECKYIO BEIUUUHY
C IpYTMMH BEJIMYHHAMU;

aHAJIM3UPOBATh (PU3UUECKUE MIPOLIECCH] U SIBJIECHUS, UCTONb3Ys (PU3MUECKUE 3aKOHBI U MIPUHLUIIBL: 3aKOH BceMupHoro Tsrorenus, I, II u 111
3akOHbl HBIOTOHA, 3aKOH COXpaHEHUs MEXAHWYECKOW SHEpruM, 3aKOH COXPAHEHUS HMIYJIbCa, MPUHLUI CYNEpHO3ULUH CHJI, HPUHIUII
paBHOINpPABUsl MHEPLUUAIbHBIX CUCTEM OTCYETA, MOJEKYJIPHO-KMHETHUECKYI0 TEOPHUIO CTPOEHUS BEIECTBA, Ia30BbI€ 3aKOHBI, CBSI3b CPEIHEH
KMHETUYECKOM PHEPrUM TEIUIOBOTO JIBUYKEHUS MOJIEKYJ C aOCONIOTHOM TemImepaTypol, MEepBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXPaHEHHUS
JIEKTPUUECKOTO 3apsiza, 3akoH KylloHa, Ipu 3TOM pa3nuyarh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €0 MATEMaTHUYECKOE BBIPA)KEHUE U YCIOBHUS
(rpanu1bl, 00J1ACTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPHHLMIBI JEHCTBUS MalllMH, HOPUOOPOB M TEXHUUYECKUX YCTPOWCTB; pa3iavyaTh YCJIOBUS HX 0€3011aCHOTrO
UCIOJIb30BAaHUS B [IOBCEIHEBHON )KU3HU;

BBINOJIHATH SKCIIEPUMEHTHI IO UCCIIEI0BAaHUIO (PU3MUECKUX SBJICHUN M MPOLECCOB C UCHOIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUH,
npu 3ToM (GOpMyIUpOBaTh MpodieMy/3aauy M THIOTe3y y4eOHOro SKCHEpUMEHTa, cOOMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 00O0pYHOBaHMS,
MIPOBOJUTDH ONBIT U (OPMYIUPOBATH BHIBOIBI;

OCYILIECTBIISATh TPSMbIE UM KOCBEHHbBIE H3MEpPEHHUS (PU3MUYECKHX BEJIWYMH, IPU 3TOM BBIOMpPATh ONTUMAIbHBIA CIIOCOO W3MEpEHUs u
MCIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEN U3MEPEHMIA;

HCCIIEIOBaTh 3aBHUCHUMOCTH MEXAY (PU3MYECKMMM BEIMYMHAMU C HCHOJIb30BAaHUEM IMPSMBIX W3MEPEHHUI, IPU 3TOM KOHCTPYUPOBATH
YCTAHOBKY, (PMKCUPOBAaTh pe3yibTAaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUAE TaOIUI U Tpa(uKOB, AeraTbh BHIBOJBI IO
pe3yJibTaTaM MCCIIEN0BaHNUS;

coOuro1aTh MpaBuiia 0€301MacHOro Tpy/a MpHU MPOBEACHNUN UCCIICAOBAaHUM B paMKax ydeOHOIo SKCIEpUMEHTa, yueOHO-UCCIe10BaTEeIbCKON
U TIPOEKTHOM JESTEIBHOCTH C MCIIOJIb30BaHUEM U3MEPUTENBLHBIX YCTPOUCTB U J1a00paTOPHOro 000PYA0BaHMS;

pemaTh pacy€THbIE 3a/la4M C SIBHO 33/laHHON (PU3MUYECKOW MOJENbI0, MCMOJNb3Ys (hU3MYecKHe 3aKOHBI M MPHUHLUIBI, HA OCHOBE aHaIN3a
YCIIOBUS 33Jaud BBIOMPATh (U3NYECKYIO MOJENb, BBIACIATh (PU3NYECKUE BETUUYMHBI U (HOPMYJIbI, HEOOXOAUMBIE JUIsl €€ pelIeHUs], TIPOBOIUTh
pacuéThl U OLIEHUBATH PEAIbHOCTD MOJYYEHHOTO 3HaUeHUs (PU3NUECKON BETHYNHBI,

pelaTh KayecTBEHHbIE 3aJaud: BBICTpaUBaTh JIOTUYECKH HENPOTHBOPEUUBYIO IIETIOYKY PACCYXJACHHUH C OMOpPOl Ha M3yuyeHHBbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE SBICHHUS;



WCIIOJIb30BaTh TMPU pEHIeHHH Y4YeOHBIX 3a/lad COBPEMEHHble HH(OpPMAlMOHHBIE TEXHOJOTUU JJsi TOUCKA, CTPYKTYPUPOBAHMS,
WHTEPIPETAIIMA W TPEJCTABICHUS Y4eOHOW W HAYYHO-TIOMYJISPHONH HH(POpPMAIUH, IMOJYYCHHON W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUECKU
aHAJM3UPOBAThH MOTydaeMyr0 HH(OpMAIHIO;

MIPUBOJIUTh TPUMEPHI BKJIAJa POCCUUCKHX U 3apyOEKHBIX yUEHBIX-(DU3MKOB B Pa3BUTHE HAYKH, OOBSICHEHHUE MPOIIECCOB OKPYKAFOIIECTO
MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETHUUECKHUE 3HAHUS 110 (PU3UKE B MOBCEAHEBHOMN KHU3HU 7151 o0ecrieueHns: 6€30MacHOCTH MpU OOpalleHUuH ¢ MpUoopamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, AJISi COXPAHEHHUS 3/I0POBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO MOBECHHS B OKPY>KaIOIIEel cpeie;

paboTaTh B TpyHMe C BBHIMOJIHEHHEM PA3IUYHBIX COLHUANBHBIX pOJIeH, IUIAHUPOBATh PabOTy TPYIIIbI, PAUOHAIBHO PACHPEIEISThH
00513aHHOCTH ¥ IUIAHUPOBATH JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYallUsAX, aJIeKBATHO OICHUBATH BKJAJ KaXKJIOTO U3 YYACTHHUKOB T'PYIIBI B
pelieHre paccMaTpuBaeMon IPOOIJIEMBI.

K xonmy oOyuenus B 11 kijiacce mpeaMeTHbIC Pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTpa)xarh CPOPMUPOBAHHOCTH Y OOyUYAIONTUXCS
YMEHUU:

JEMOHCTPHPOBATH HA MPUMEPAX POJIH U MECTO (PM3HKHU B (DOPMHUPOBAHUH COBPEMECHHON HAyYHOW KapTUHBI MHPA, B PAa3BUTHH COBPEMCHHOMN
TEXHHUKHU ¥ TEXHOJIOTHUH, B IPAKTUYECKON JAESITENbHOCTH JIOACH, IETOCTHOCTh U €IMHCTBO (PU3UUECKON KapTHHBI MUPA;

YUUTHIBATh TPAHUIIbl IPUMEHEHHS] M3YUYEHHBIX (PU3NYECKUX MOJENEH: TOUCUHBIH SIEKTPUUECKUN 3aps, JIyd CBETa, TOUCYHBIH MCTOYHUK
CBETa, AJIepHAas MOJIENb aTOMa, HYKJIOHHAsI MOJIENTb aTOMHOTO $i/Ipa MpHU pelIeHNH PU3NIECKUX 3314,

pacmo3HaBaTh (hU3HUECKHUe SBICHUS (TpOIecChl) M OOBACHATH MX Ha OCHOBE 3aKOHOB DJEKTPOJWHAMUKM M KBAHTOBOM (pU3HKH:
AJIEKTPUYECKasi MMPOBOJUMOCTD, TEIJIOBOE, CBETOBOE, XUMHUIECKOE, MAaTHUTHOE JICHCTBUS TOKA, B3aUMOJICHCTBHE MAarHWTOB, JJCKTPOMArHUTHAS
WHIYKIHS, TEHCTBUE MArHUTHOTO TIOJISl HA TTPOBOJIHHUK C TOKOM M JIBHIKYIITUICS 3apsil, dJICKTPOMArHUTHBIC KOJIGOAHUS U BOJHBI, IPSIMOJTMHEHHOE
pacrpocTpaHeHHEe CBETa, OTPaKEHHE, MpeJIOMIICHHEe, HHTephepeHIus, TM(PaKIHs 1 TOIAPU3AIUsS CBETA, TUCTIEPCHS CBETa, (POTOAIEKTPHUECK Ui
abdext (dhoroaddekT), cBeTOBOe MaBlieHHWE, BO3HUKHOBEHHME JIMHEWUYATOTO CIIEKTpa aTroMa BOJOpOJa, €CTECTBEHHAss W HWCKYCCTBEHHAs
PaZl0aKTUBHOCTb;

OTMCHIBATh U3YUEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKUE, MATHUTHBIE, ONTHUYECKHE, DIEKTPUIECKYIO MPOBOIMMOCTD PA3TUYHBIX CPEN) U
ANEKTPOMATrHUTHBIC SIBJICHUS (TPOIIECCHI), HCTONB3ysd (GU3MUECKUE BETUYMHBL: dJEKTPUUECKUN 3apsjl, CHjIa TOKa, IJIEKTPUUYECKOE HampsKEHUE,
ANEKTPUYECKOE COMPOTHBIICHUE, PA3HOCTh MOTEHIIMANIOB, SJICKTPOABIDKYIIAs Chila, paboTa TOKA, MHIYKIUS MArHUTHOTO TOJIA, chiia Amrmepa,
cwia JlopeHnia, HHIYKTUBHOCTh KAaTYIIKH, YHEPTHUS DJIEKTPUYECKOTO M MATHUTHOTO TOJEH, MEepHoJ M YacToTa KoyiebaHUW B KoIeOaTenTbHOM
KOHTYpE, 3apsi/i ¥ CHJIa TOKa B MPOIIECCe TAPMOHHYECKHUX IJICKTPOMArHUTHBIX KOojleOaHuH, (POKYCHOE PACCTOSTHUE M ONTHYECKAs CHITa JIMH3BI, TPU
OIMCAaHWW TIPABWJILHO TPAKTOBaTh (U3WYSCKUH CMBICT HWCIONB3YeMbIX BEIIMYMH, WX OOO3HAYCHUS W EIAWHMIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIIHUE IAHHYIO (PU3WUYECKYIO BEIMYUHY C IPYTUMHU BEITMYNHAMUY;



OIMCHIBATh M3YyUYEHHbIE KBAHTOBBIE SIBJIEHUS M IPOLECCHI, UCIOIb3Ys (PU3MUYECKHE BEIMUUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JUIMHA
BOJIHBI ¥ YAaCTOTA CBETA, YHEPTHs U UMITYJILC ()OTOHA, IEPHOJ MOJTypacaza, YHEPTHsl CBSA3H aTOMHBIX sIJIEp, TIPU OMUCAHUYU MPABUIIBHO TPAKTOBATh
(U3NYEeCKU CMBICI UCTIONB3YEMBIX BEJTMUNH, UX 0003HAYECHUS M €JMHULIBL, YKa3bIBaTh (POPMYJIBI, CBSA3BIBAIOIINE JaHHYIO (DU3MYECKYIO BEIUYHHY
C IPYTMMU BETMYMHAMHU, BEIYUCIIATH 3HaUCHHE (DU3NYECKON BETMUHHBI,

aHATM3UPOBATh (PU3NUECKUE TIPOIIECCHI U SIBIICHUS, HCIIONB3Ys (PU3NYECKHUE 3aKOHBI M MPUHIHUIIBL: 3aK0H OMa, 3aKOHBI IIOCIIEI0BATEIBHOTO
U TapajyIeIbHOIO COEAMHEHUs IPOBOAHUKOB, 3akoH JDxoyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM MHIYKLMH, 3aKOH HPSIMOJIMHEHHOTO
pacrpoCTpaHEHUsl CBETa, 3aKOHbI OTPAXKEHMsI CBETA, 3aKOHBI MPEJIOMIICHHSI CBETa, ypaBHEeHHE DHHIITeHHaA U1t GoTo3(dekTa, 3aKOH COXpaHEHHs
SHEPIUH, 3aKOH COXPAaHEHMsI MMIYJbCa, 3aKOH COXPAHEHUS 3JIEKTPUYECKOIo 3apsa, 3aKOH COXPAHEHHUs MacCOBOIO 4MCia, MOCTyilatel bopa,
3aKOH PaJMOAaKTUBHOIO pacmaja, IpU 3TOM pa3iuyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOe BBIPAXKEHUE U YCIOBHS
(rpanu1bl, 00J1ACTH) IPUMEHUMOCTH;

OIIpeEIIATh HalpaBJIE€HUE BEKTOPA MHAYKIIMM MarHUTHOTO I10JIsI IPOBOJHUKA C TOKOM, CUJIbl AMniepa u cuiibl Jlopenna;

CTPOMUTH U OIMCHIBATh U300pakeHUE, CO3/1aBAEMOE TNIOCKUM 3€PKajOM, TOHKOM JIMH30M;

BBITOJIHATE SKCIIEPUMEHTHI TI0 MCCIIEIOBAHNIO (DU3MUYECKHX SBICHUI M MPOIIECCOB C MCIIOJIB30BAaHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUI:
pu 3ToM (GOopMyJIUpoBaTh MpodiieMy/3aauy M IMIOTe3y y4eOHOro SKCHEpUMEHTa, cOOMpaTh YCTAaHOBKY M3 IPEUI0KEHHOro 00OpyIOBaHUS,
IIPOBOJIUTH OMBIT U (HOPMYIUPOBATH BBIBOBI;

OCYILIECTBIIATh MpPsSIMble M KOCBEHHbIE H3MEpeHHUs (U3NYECKUX BEIMYMH, NMPH 3TOM BHIOMPATH ONTUMANBHBIM CIOCOO H3MEpEeHUs u
HCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEN U3MEPEHMI;

HCCIIEIOBaTh 3aBUCUMOCTH (PU3MYECKUX BEIMYMH C MCIOJIb30BAaHUEM MPSMBIX W3MEpPEHUI: NpPU STOM KOHCTPYHpPOBAaTh YCTAaHOBKY,
¢uKkcupoBaTh pe3yJabTaThl MOJYYEHHOW 3aBHCHUMOCTH (PU3MYECKHX BEJIWYMH B BHJIE TaONMIl UM TpaUKoOB, J1€1aTh BBIBOJBI IO pE3yJbTaTam
UCCIICIOBaHMS;

coOuroaTh mpaBmiia 0€30MacHOro Tpyaa IpU MPOBEJCHUN UCCIIEI0BaHUI B paMKaX y4eOHOIrO SKCIEPUMEHTA, y4eOHO-UCCIIEN0BaTEIbCKON
Y TIPOEKTHOM JIESTEIBHOCTH C UCIIOJIB30BaHUEM U3MEPUTENBHBIX YCTPOHCTB U 1a00paTOpHOro 000py10BaHNUS;

pemaTh pacy€THbIE 3a/1a4M C SBHO 33/JaHHON (PU3MUECKOW MOJAEIbI0, UCTONb3ysd (PU3UUYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHAIH3a
YCJIOBHSA 33/1a4M BBIOMPATh (PU3MUYECKYIO MOJEIb, BBIACIATH (pU3HuecKue BENUYUHBI U (POpMyIbl, HEOOXOUMbIE AJs €€ pelleHHs], TPOBOAUTh
pacy€Thbl U OLIEHUBATh PEAbHOCTH MOIYUYE€HHOTO 3HaUeHUs (PU3MUECKON BETMYMHBI;

pelars KayeCTBEHHbIE 3aJauu: BbICTpauBaTh JIOTUYECKH HENPOTUBOPEUMBYIO LIETIOUYKY PACCYXACHHMH C ONOPOMl HAa MU3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBICHHUS;

HCIIOJIb30BaTh TPU pEHIeHUH Y4YeOHBIX 3aJad COBPEMEHHble HWH(OPMALMOHHBbIE TEXHOJOTUU [UISl TOHMCKA, CTPYKTYpHUPOBAHMS,
UHTEpPIpETallMl U TPEICTaBICHUS y4eOHOW W HAyYHO-TIOMYJISPHOM HH(POpMAIMH, IMOJYYEHHOM M3 Ppa3IUYHbIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOTY4aeMylo HH(OpPMALIUIO;



OOBSICHATh NMPUHLMIIBI ASHCTBUS MAIlIMH, MPUOOPOB M TEXHUYECKHX YCTPOMCTB, pa3iuyaTh yCIOBHUSA MX O€30IacHOr0 MCIIOJIb30BaHMS B
IMOBCEAHEBHOM JKU3HU;

MPUBOANUTH PUMEPHI BKJIAZIa POCCUICKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B PAa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MUpAa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

MCIOJIb30BATh TEOPETUUECKUE 3HAHUA 10 (PU3KKE B TOBCEAHEBHOM KU3HU ISl 00ecriedeHns: 6e30MacHOCTH U 00paleHnu ¢ prudopamu u
TEXHUYECKMMHU YCTPOICTBaMU, Ul COXPaHEHMs 3J0POBbsI U COOJIFOICHUS HOPM SKOJIOTHYECKOI0 MIOBEIEHUS B OKpYXKarollel cpere;

paboTaTe B TIpyIIe C BBIIOJHEHHEM pA3JIMYHBIX COLMANBHBIX pOJIeH, IUIAaHUPOBATh pPAabOTy TIPYMIbl, PALUOHAIBHO PACHPEACIATH
0053aHHOCTH M IJIAHUPOBATh JAEATENBHOCTh B HECTAHJAPTHBIX CUTYalUAX, aJ€KBAaTHO OLIEHUBATh BKJIAJ Ka)KJOI'O W3 YYAaCTHUKOB I'PYIIbI B
peleHre paccMaTpuBaeMoi pooIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m Konrpouabnbsie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 brbmmorexa LIOK
' ARL HAyH https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubnrorexa LIOK
' https://m.edso0.ru/7f41bf72
bubmmoteka IIOK
2.2 7
Auraiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 bubmoreia LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro o pazneny 18
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJAUMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuoteka [JOK
' TEOPUHN https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
2 1 1
3 OCHOBEI TEPMOAHHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BELLIECTBA. 5 bubmuorexa [IOK

®dazoBbIe Nepexoabl

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

Uroro no pazneny 24
Paznen 4. QJIEKTPOJANHAMUKA
bubnunoreka LIOK
4.1 1
MEKTPOCTATHIA 0 https://m.edsoo.ru/7f41bf72
4.9 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubmuorexa [JOK
' Pa3InYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

11 KUIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i Konrpoasusie IIpakruyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MaruauTtHoe nojie. DJeKTpOMarHuTHas bubnnorexa [JOK
1.1 11 1 3
WHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [JOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
99 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

31 OCHOBHI CTIEITUATBHON TEOPUHU 4 1 bubnuoteka [JOK
' OTHOCUTEIIBHOCTH https://m.edso0.ru/7f41c97c
Uroro no pazneny 4
Pasznen 4. KBAHTOBASI ®DU3UKA
4.1 JIEMEHTHI KBAHTOBOU OIITUKH 6 bubmorexa [IOK
' https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazneny

15

Paspea S. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 Bu6mnorexa LIOK
https://m.edsoo.ru/7f41c97c

Htoro no pazneny 7
Pazaen 6. OBOBIIAIOLIEE IOBTOPEHUE

61 OfoSumonice nosropere ‘ Hips i edso0 uTH1GSTe
Uroro no pazneny 4
PeszepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

N Kosaun4yecTBo 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
Tema YpoOKa Ko]—[Tpo,m,]-[],[e HpaKTI/I‘lCCKI/Ie oﬁpasoBaTe.ﬂbnme

n/n Bcero U3YYEeHUS

padoTbI padoThbI pecypchl
®dusuka — Hayka o npupoje. Hayunsie
1 METO/Ibl TTO3HAHUS OKPYKAIOIIETO 1 bubmorexa HOK
https://m.edsoo.ru/ff0c32e2

Mupa
Ponb u MecTo pusuku B

5 (dbopMUPOBaHUU COBPEMEHHOM HAYYHOU 1 bubnnoreka [JOK
KapTHHBI MUPA, B IPAKTHYECKOU https://m.edsoo.ru/ff0c33e6
JIESATEIIbHOCTH JIFOACH
MexaHuueckoe IBUKEHHE.

3 OTHOCHUTENBHOCTh MEXaHHUYECKOTO 1 bubnuoreka [{OK
nBwkeHus. [lepeMenienue, CKOpOCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPAMOJIMHEWHOE 1 bubmuoteka [IOK
TBHKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpsIMOTIUHEITHOE 1 bubmmoreka HOK
JIBHKECHHE https://m.edsoo.ru/ff0c372e

5 CBobOonHOe majeHue. Y cKopeHue 1 bubnmnorexa [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe npuxxenue. [[Buxenue 1 bubmuorexa [IOK
MaTepHaIbHON TOUKH 10 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
[TpuHIIMTT OTHOCUTENBLHOCTH [ amuies. BuGnmorexa LIOK

8 WNHueprimanbHbIe CHCTEMBI OTCUETA. 1

ITepBeriit 3akoH HproToHA

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

Macca tena. Cuia. [lpunnun

9 cynepno3uiuu cuil. Bropoii 3akoH bubmmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HeloToHa 17151 MaTepualibHON TOUKU

10 Tperunii 3akoH HproToHa 111 Bbu6muotexa [JOK
MaTepUualIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

11 TSDKECTH. HGII))BaH KOCMHYECKast bubnxorexa LIOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuina tpenusi. Koaddumment tpenus.

13 Cuna ZﬁHPOTI/IBJIeI({bI/I(l:I prn IIBI/IE(GHI/II/I bubmorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUAKOCTU WJIH ra3e
[ToctynaTenbHoe U BpalareabHOE

14 JIBIKEHUE a0COJIFOTHO TBEPJIOTO Tea. bubmmoteka IIOK
MowmenT cuibl. [Tnedo cumbl. Y cnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TEJIA
HMitynbsc MaTepUalbHON TOUYKH,

15 CHCTEMbI MaTEpPUAJIbHBIX TOYECK. bubmuoreka [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
uMITyJbca. PeakTuBHOE BUKEHUE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckas s3Heprusi MaTrepuaabHON bubmuoreka [JOK
ToukH. Teopema 00 M3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPrUu
[ToreHunanbHas sHeprus. BuGmorexa 1IOK

17 [ToTeHuunanpHas 3HEpTUs yIpyro

ne(pOpMHUPOBAHHON MPY>KUHBI.

https://m.edsoo.ru/ff0c461a



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

[TorennmaneHast SHEPTHs Tesla BOIU3U
IIOBEPXHOCTU 3€MJIU

18

IloTeHIManbHBIC ¥ HEIOTSHITUAIBHBIC
cuitbl. CBsA3b paboThI
HEIOTSHITUAIIBHBIX CUJI C U3MCHECHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHSI MEXaHUYECKOM
SHEPruHu

bu6nunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHas pabora «HMccnenoBanue
CBsA3U pa6OTI)I CHJIbI C UBMCHCHUEM
MEXaHHYECKOUN SHEePTUH Tella Ha
pUMEpPEe PACTSHKEHUS PE3UHOBOTO
KIyTay»

20

KonTtponpsHas pabora o Teme
«Kunemaruka. J[uHamuka. 3aKOHBI
COXpaHEHHUS B MEXaHHUKE»

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

22

23

OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO-
KMHETUYECKOI TeoprH. bpoyHOBCKOE
newxenue. duddysus

XapakTtep JBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH U
TBEPIBIX TEI

Macca MOJICKYII. Komuuecto
BemecTBa. IlocTossHHas Asor aapo

bubmmoteka IIOK
https://m.edsoo.ru/ffOc4dc?

24

Tennosoe paBHOBecue. TeMmmepaTypa u
e€ uamepenue. lllkana remneparyp
Ilenbcus



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

Wneansueiii raz 8 MKT. OcHoBHOE

bubnunoreka LIOK

25 ypaBueane MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIiepaTypa Kak Mepa
26 CpEeHEW KMHETUYECKON SHEPTUun Bbu6muotexa [JOK
JIBIDKCHHUST MOJICKYJI. Y paBHCHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH JlambToHa. ["a30BbIC 3aKOHBI
JlaGoparopHas pabota «MccnenoBanue
28 3aBHCHUMOCTH MEX/1y NapaMmeTpaMu
COCTOSIHUS Pa3peKEHHOI0 razay
29 H3onponeccel B ACATBHOM ra3e U uxX Bbu6mmoteka [JOK
rpadguyeckoe mpeacTaBlicHHE https://m.edsoo.ru/ff0c570e
BuytpenHsist sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U
30 crtoco0n! e€ m3meHeHus. KoangaecTBo bubmmoteka IIOK
TEIJIOTHI ¥ paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOIO UEATbHOTO
rasa
31 Bune! rennonepenaun bubmorexa LIOK
https://m.edsoo.ru/ff0c5c36
VY nenpHas TENI0EMKOCTD BELIECTBA.
32 K(I)[queCTBo TEIUIOTHI IIPU B Bubmmorexa HOK
. https://m.edsoo.ru/ff0c5¢c36
Teruonepenade. AnuabaTHBIN MpoLecce
33 IIepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubmuorexa [IOK
NpUMEHEHHE K U30IpoLieccaM https://m.edsoo.ru/ff0c5efc
34 HeoOpatumocTh npo1ieccoB B MpUPOJIE. bu6muoreka [JOK
Bropoii 3aKk0H TepMOTUHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Ipunnun nevictus u KII1I rernoBoit bu6nunorexa LIOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

MaIlHHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KI1JI
37 DKoJIOrHuYecKre mpooIeMbl
TEIUIOPHEPTETUKU
38 O6o6maromuii ypok «MonekymsipHas bubmmoreka [JOK
¢usrka. OCHOBBI TEPMOAMHAMHKHI) https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «MOJ‘IpeKYJ'IHszH ¢uznka. OCHOBBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3oBaHre U KOHICHCAITHS. bu6nunorexa LIOK
VcnapeHre u KUIeHne https://m.edsoo.ru/ff0c63b6
AOCOIOTHAsI U OTHOCUTEbHAS
41 BJIAJKHOCTh BO311yxa. HacheieHHbIi bubmorexa HOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
42 aMmopdHbIe Tena. AHU3OTPOIIHS bubmuoreka [IOK
CBOMCTB KprcTayuioB. JKumkue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTepHUaITbI
[InaBrneHue M KpUCTAIIN3AIINS.
43 VY nenpHas TGHJ‘II())Ta HJ'IaBJ'IeII;I/ISL Bubmmorexa LOK
https://m.edsoo.ru/ff0c6708
CyO6numarus
44 YpaBHeHHUE TEIIOBOro OajaHca Bubmmorexa HOK
https://m.edsoo.ru/ff0c6820
DIIeKTpU3alus Tell. DIEKTPUUECKUI
45 3apﬂz(.pllBalll3H11a BJ'IeKTpI/IIII;CKI/IX bubmmorexa LIOK
https://m.edsoo.ru/ff0c6bcc
3apsi0B
46 [IpoBOTHHUKY, TUAIIEKTPUKH U bu6muoreka [JOK

MIOJTYITPOBOTHUKH. 3aKOH COXPAHECHHS

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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SJICKTPHUYCCKOTI'O 3apsaga

B3aumoneiictBue 3aps10B. 3aKOH

bubnunoreka LIOK

47 Kynona. Todyeunslii 2eKTpU4ECKU https://m.edsoo.ru/fOc6ced
3apsin
Hanpspk€HHOCTD 31EKTPUYECKOro
48 nosst. [lpuHumn cynepno3uuuun bubmuorexa [JOK
9JIEKTPUYUECKUX TToJIcH. JInHuU https://m.edsoo.ru/ffOc6df2
HaIPsHKEHHOCTU
PaGora cui a1eKTpocTaTuuecKoro
49 [1OJIAL. HOTGHHI/I&J‘I?P&BHOCTB bubmmorexa [IOK
https://m.edsoo.ru/ff0c6f00
MOTEHIINAJIOB
[IpoBOTHUKY ¥ TUDTIEKTPUKH B
50 BHI)GKTpZ([)CTaTI/I‘leI::KOM HOIJ)'IC. brbmmorexa LIOK
https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi MpOHUIIAEMOCTh
N bubmuoteka [IOK
>1 dnekTpodmkocte. Korercarop https://m.edsoo.ru/ff0c7126
ONEKTPOEMKOCTH TIOCKOTO
52 KOHz[ellicaTopa. DHeprus 3apsHKEHHOTO Bubmmorexa HOK
https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTopa
53 JlaGopatopHas pabota "M3mepenue
JIEKTPOEMKOCTH KOHJeHcaTopa”
[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMTMPOBAJILHOTO
54 anmnapara, CTpyWHOTO IIPUHTEpA.
DJeKTpocTaTHUECcKas 3alluTa.
3azemyIeHHE SIEKTPONpPUOOPOB
55 DNEeKTPUYECKUN TOK, YCIOBUS €ro

cymiectBoBaHus. [I0CTOSAHHBIN TOK.



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
y4acTKa Ienu

56

[MocnenoBaresbHOE, apaLICIbHOE,

CMCHIAHHOC COCAMHCHUC ITPOBOAHHUKOB.

JlaboparopHnas pabota «3ydenue
CMEIIIaHHOTO COCIMHEHHSI PE3UCTOPOBY

bu6nunoreka LIOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLTHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa 715 OJTHOM (3aMKHYTO)
aneKkTpudeckoi uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenne D/IC nctouHuka Toka u
€r0 BHYTPEHHETO COIPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUYECKUN TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITYYKOB

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7838

bubnuoreka [{OK
https://m.edsoo.ru/ffOc7ae0

61

[HonynpoBoaHUKH, UX COOCTBEHHAS U
npUMecHas mpoBoAUMOcTh. CBoiicTBa
p—n-nepexona. [lonynpoBoaHUKOBBIE
npubopbI

bubmmoteka IIOK
https://m.edsoo.ru/ffOc84ae

62

DIIEKTPUYECKHI TOK B pacTBOpax M
pacIuIaBax 3JIEKTPOJIUTOB.
ONEeKTPOIUTHYECKAs] TUCCOLHALINS.
DneKTpoan3

but6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba
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DIIEKTPUUYECKHI TOK B razax.

63 CaMOCTOSITeNIbHBIN U 1 bu6nmorexa [IOK
HECaMOCTOSTEIBHBIN pa3psia. MoHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DJeKTpudecKre mpudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 Bbu6muotexa [JOK
npuMeHeHne. [IpaBuia TEXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubmmorexa [JOK
«DNEKTPOAMHAMHKAY https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no Teme

66 «Qnexkrpocraruka. [locrosHHbIN 1 bubnnoreka [JOK
SIIEKTPHUYCCKHi TOK. TokH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PesepBHblit ypok. KoHTponbHas pabora 1 bubmuoteka [IOK
1o Teme "DIeKTpoAMHAMHKA" https://m.edsoo.ru/ffOc8c56

68 PesepBHblil ypok. O6o0maromumii ypok 1 bubmmnorexka HOK
no TemaMm 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME
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11 KUIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
” Tema ypoka Konutponbusie IIpakTHyeckue Aara ungposeie
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
ITocTossHHBIE MAarHUTHI U X
1 B3auMojielicTBue. MarautHoe noie. Bektop 1 bubanoreka [IOK
MarHuTHOM UHIYKIHH. JIMHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIAU
MarHuTHO€ MoJ€ TPOBOJHUKA C TOKOM.
2 OmeIT Opcrena. B3:HMO§€ﬁCTBHC 1 bubmorexa [IOK
https://m.edsoo.ru/ff0c98fe
MIPOBOTHUKOB C TOKOM
3 JlaboparopHas pabora «3ydenune 1 1 bubmmoreka [HOK
MarHUTHOTO MOJISL KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO MOJISi HAa MPOBOJHUK
4 ¢ TokoM. Cuna Amnepa. JlaboparopHas 1 1 bu6imoreka [IOK
pabota «MccenoBanue AeHCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOT'O MarHuTa Ha PaMKy C TOKOM»
eHCTBYE MAarHUTHOTO IT0JIS Ha
5 fBI/I)KYIJ_Iy}OCH 3apshKeHHY0 yacTuily. Cuia 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0c9df4
Jlopenma. Pa6ota cunst Jlopennia
DnekTpoMarauTHas HHIyKiwms. [Torok
6 BeKTOpa MarHuTHOU HHAYKIHH. DJ[C 1
WHAYKIWU. 3aKOH 3JIEKTPOMarHuTHON
uHaykiuu @apanes
7 Jlaboparophas padbora «Vccrnenopanue 1 1 bubmuoreka [IOK
SIBIICHUS 3JICKTPOMArHUTHON MHITYKITUI https://m.edsoo.ru/ff0cal50
WHAyKTUBHOCTD. SIBIIEHUE CAMOMHTYKITUH. BuGmiorexa LIOK
8 O/IC camonHAyKIHMK. DHEPrUsl MATHUTHOTO 1

I1OJIA KaTYIIKH C TOKOM. QHGKTPOMaFHI/ITHOC

https://m.edsoo.ru/ff0ca600
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IoJe

TexHu4eckue ycTporuCcTBa U UX
IIPUMEHEHUE: TIOCTOSHHBIE MATHUTHI,

9 3JIEKTPOMArHUTHIL, SJIEKTPOJBUraTEIb,
YCKOPHTEIIN 3JIEMEHTAPHBIX YACTHII,
MHIYKIIMOHHAS 11€Yb

10 O6o6matonuii ypok «MarauTHoOe IoJre. bubamoreka [HOK
DJeKTpOMarHUTHAS UHIYKIHSD https://m.edsoo.ru/ffOcab82

1 KonTponbaas padora mo teme «MarHuTHoe bubmmoreka [HOK
nose. DJIeKTPOMarHUTHAS WHTYKIIUSDY https://m.edsoo.ru/ff0cad58
CBoOoIHBIE MEXaHUYECKUE KOIeOaHusl.

12 I'apmonnueckue konedanus. Y paBHeHHE bubmmoreka [HOK
rapMOHHUYECKHX KosieOanuii. [IpeBpainenne https://m.edsoo.ru/ff0caf06
SHEPTUU
Jlaboparophas padora «Vccnenopanue

13 3aBHCUMOCTH IIEPHOJa MAJIBIX KOIeOaHni
rpy3a Ha HATH OT JJTUHBI HATH U MacChl
rpy3a»
Koneb6arenbheiii koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJeOaHus B

14 I/II[C&EHOM KoJieOaTeTbHOM KOHTYPE. bubmmorexa LIOK

https://m.edsoo.ru/ff0cb820

AHaNOrusi MeXly MEXaHHYECKUMU U
AIEKTPOMArHUTHBIMHU KOJICOaHHSIMU
®opmyna TomcoHa. 3aKOH COXpaHEHUS

15 3HGI;)FI?III/I B UJ€ATBHOM KOJ‘Ie6aTI;J'IBHOM bubmoreia LIOK

https://m.edsoo.ru/ffOch9c4

KOHTYype
[IpencraBienHue o 3aTyxaromux

16 KoJieOaHusX. BeIHy K IeHHbIC MEXaHHMUYECKHE bu6mmotexa [IOK
koneOanus. Pesonanc. BeiHykneHHbIC https://m.edsoo.ru/ffOcbb86
AJIEKTPOMArHUTHBIE KOJIeOaHMUsT

17 ITepemennsiii Tok. CHHYCOUIATBHBIN bu6mmotexa [IOK
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MepEeMEHHBIH TOK. MOIITHOCTh IEPEMEHHOTO
TOKa. AMIITTUTYAHOE U JeHCTBYIOIIEE
3HA4YEHUE CUJIbI TOKA U HANPSIKEHUS

Tpancdopmarop. [Ipons3BomcTBo, epenada

https://m.edsoo.ru/ffOcbd34

18 U MOTpeOJICHNE DIeKTPHYECKON SHEPTHU
YCTpOHCTBO M MPAKTUUECKOE IPUMEHEHHUE
19 3neIprI/IquKorop3BOHKa, reHepgTopa bubmoreia LIOK
. https://m.edsoo.ru/ff0cc324
NEPEMEHHOT0 TOKa, JINHUH 3JIeKTpoIepeaay
OKOJIOrn4ecKue puCcKH Ipu MPOU3BOJICTBE
20 anekTpodHepruu. KynsTypa ucrnons3oBaHus
3JIEKTPOIHEPTHH B TIOBCEIHEBHOM KU3HU
MexaHnuecKre BOJIHbI, yCIOBUS
21 pacnpoctpanenus. I[lepuoa. CkopocTs Bu6mmoreka [IOK
pactipocTpaHEeHUs ¥ JJTHHA BOJIHEIL. https://m.edsoo.ru/ff0cca54
[lonepeunsle 1 NPOJOIbHBIE BOTHBI
99 3Byk. CKOpOCTb 3ByKa. ' pOMKOCTB 3BYKa. bubmmoreka [HOK
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 DNIeKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U bubnuotexa [IOK
ckopocTh. [1Ikaa 3J1eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIMIBI pannuoCBsA3M U TEIEBUACHUS.
PasButne cpencts cBs3u. Pagnonokanus
o5 KonTponbaas padora «Konebanus u bu6imoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
IIpssMonuHEHOE pacIpOCTPaHEHHUE CBETA B
26 O,EI[)HOPO,I[HOﬁ cpe;[[;. T(I):)‘le‘l}[I)BIﬁ HCTOYHUK bubmorexa [IOK
https://m.edsoo.ru/ff0cd350
cBeta. JIyu cBera
OTtpaxkeHne cBeTa. 3aKOHbBI OTPAKECHHS
27 CBepTa. [Moctpoenne 1/13o6pa>1<e§1/11?1 B bubmoreia LIOK
https://m.edsoo.ru/ff0cd4e0
TUIOCKOM 3€pKaie
28 IIpenomnenue ceera. [lonHoEe BHyTpeHHEE Bbub6immoreka [IOK

oTpaxkenue. [IpenenpHbINA Yo MOTHOTO

https://m.edsoo.ru/ff0cd7{6
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BHYTPCHHET'O OTPAKCHUA

Jlaboparophas padota «3mepenue

bubmmoreka [IOK

29 NIOKa3aTeJs PEIOMIICHHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [Toctpoenne n300pakeHUM B THH3E.
30 dopmyna TOHl:I)(Oﬁ JINH3BI. gBCHH‘ICHI/Ie brbmmorexa LIOK
https://m.edsoo.ru/ffOcddle
JIUH3BI
31 Jlaboparopnast pabora «/ccienoBanue
CBOMCTB N300paKCHHUN B JIMH3AX)
Hucnepcus ceera. ClnoxHBII cocTaB 0emoro
32 csera. l[Ber. JlaboparopHas pabora
«HabnroieHre nucnepcuun CBeTay
33 WNuTepdepennus ceeta. udpakius ceeta. bubnunorexa LIOK
NudpakimoHHas penéTka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bubmmoreka [HOK
[Monsipuzarus cBeta https://m.edsoo.ru/ff0cf02e
35 Onrryeckue MprUOOPHI U yCTPOMCTBA U
YCIIOBHS X 0€3011aCHOI0 IPUMEHCHHS
I'paHuIbl TPUMEHUMOCTH KJIACCUYECKOM
36 MiX&H;KI/I. %OCT}’J‘I&TH CITELIMAITBHOM bubamorexa LOK
https://m.edso0.ru/ff0cf862
TEOPUHU OTHOCUTEILHOCTH
37 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. bubnuotexa [JOK
3amMesicHUEe BPEMEHU M COKpAIlEHHUE JITTHHBI https://m.edsoo.ru/ffOcfa42
DHEPrust  UMIYJIbC PEIATHBUCTCKOM
38 ‘laCTI:I)/ILILI. CB;BLy Macfm C DHEeprueu u bubmorexa HOK
https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHUS TIOKOS
Kontposbnas padota «Ontuka. OCHOBBI bu6mmoTtexa [{OK
39 .
CHEIUATLHOW TEOPUH OTHOCUTEILHOCTIY https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Popmyna [lnanka. DHeprus u Bbu6mmoreka [IOK
UMITYJIEC (OTOHA https://m.edsoo.ru/ffOcfel6
41 OtkpsiTHE U UccienoBanue Gporodddexra. butmmoreka [IOK
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Omeitel A. I'. CtoneToBa

3akonbl poroapdekra. YpaBHeHHE

https://m.edsoo.ru/ffOcffc4

bubmmoreka [JOK

42 OnHmTeiHa 1 horodddekra. «Kpacnas https://m.edsoo.ru/f0d015e
rparuma» ¢portodddekra
43 Jaenenune cera. OnbITh 11. H. JIeOenena. bubmmoreka [JOK
XuMuueckoe IelcTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYeCcKre yCTPOUCTBA U MPAKTHUECKOES
44 puUMeHEHHUE: (OTOIIEMEHT, (DOTONATIHNK,
CONTHEYHas1 OaTapest, CBETOIHO]]
45 Pemenue 3amad mo teMe « DIIeMEHTBI bubnunoreka IJOK
KBaHTOBOM ONTHKIY https://m.edsoo.ru/ff0d0302
Mopens atroma TomcoHa. ONBITHI
46 Pesqu)op;:[a IO PaCCEeSTHUIO O-YaCTHII. bubmmorexa LIOK
https://m.edsoo.ru/ff0d091a
IInanerapHast MozieNb aTomMa
butmuoreka LIOK
4 Hoctynatst bopa https://m.edsoo.ru/ff0dOafa
N3nyuenue u norioiieHrue GOTOHOB IIPU
48 nepzxone aToMa c oi{oro y(f)OBHSI SHGII:FI/II/I bubmmorexa LIOK
g https://m.edsoo.ru/ff0dOafa
Ha Apyroi. Buael crieKTpoB
BosmoBsle cBoiicTBa yacTuil. BoJHEI J1e
49 Bpoitns. KopryckynspHO-BOIHOBOM bu6imoreka [IOK
nyanu3M. CIIOHTaHHOE U BBIHYKJICHHOE https://m.edsoo.ru/ff0d0ca8
W3ITydeHUe
OTKpBITHE PaIHOAKTUBHOCTH. OIIBITHI
50 Pe3er1))(1)0pzlz rlllo OTIpEJICNIEHUIO COCTaBa bubmoreia LIOK
https://m.edsoo.ru/ff0d0fd2
PaJMOaKTUBHOIO U3IYUYCHHS
CgoiicTBa anbda-, 6eTa-, raMMa-u3IydeHUsI.
51 BumsiHue paguoakTUBHOCTH Ha KUBbIE
OpTaHU3MBbI
59 OTKpbITHE NPOTOHA U HEUTpOHA. M30TOIEbI. bubnmnoreka [HOK

Anbda-pacnan. DIEKTPOHHBIN U

https://m.edsoo.ru/ff0d1162
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MIO3UTPOHHBIN OeTa-pacnaz. [lamma-
U3Iy4YeHHe

53

54

DHeprus CBs3U HyKJIOHOB B siipe. SaepHbie
peaknun. SnepHsbiii peaktop. ITpobremsl,
MEePCIEKTUBBI, SKOJIOTUYECKUE ACTICKTHI
SIIEPHON SHEPTETUKU

DneMeHTapHbIe YaCTHITBI. OTKPBITHE
MO3UTPOHA. MeTobl HAOMIOIEHUS 1
perucTpanuu 3eMeHTapHbIX YacTHILI.
Kpyruneiii cron «@yHI1aMeHTaIbHbIE
B3aMMOJICHCTBUS. EMUHCTBO (husndeckoi
KapTHHBI MAPa»

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

butmuorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nH0T0 Heba. Co3Be3nus, spKue
3BE3/1bL, IUIAHETHI, X BUIUMOE IBIKECHHE.
ConHeyHas cucrtema

56

o7

Comuue. CoHeyHast akTUBHOCTE. MICTOUYHUK
sHeprun CONHIA U 3BE3]T

3BE31BI, IX OCHOBHBIE XapPaKTEPUCTHKH.
3BE3/1bI IJIaBHOM I1OCJIEI0BATEILHOCTH.
Bayrpennee crpoenue 38E31. CoBpeMEHHBIC
MIPEJICTABICHUS O IPOUCXOKICHUH U
ooy CoJtHIIA U 3BE3 ]

58

Mieunsiii [Tyte — Hamma I'anakTuka.
ITonoxenne u nemxenne CosHLA B
lNanaktuke. 'anaktuku. YEpHbIE BIPHI B
AJIpax TadaKTHK

59

60
61

Bcenennas. Paz0eranve ramaktuk. Teopus
Bonsmoro B3peiBa. PenukroBoe n3inydeHue.
MeraranakTuka

Hepemienubie npo0ieMbl aCTPOHOMHH

KonTtponbnast paboTa «1eMEeHTBI
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62

ACTPOHOMUU U aCTPOUUKU»

O6o6maroumii ypok. Posib dhusnku n
aCTPOHOMHUU B YKOHOMHUYECKOH,
TEXHOJIOTHYCSCKOM, COITMATLHOM 1
3TUYECKOH chepax JesATeTLHOCTH YeIOBeKa

63

64

65

66

O6o06matonuii ypok. Ponb u MecTo husuku
Y aCTPOHOMUH B COBPEMEHHOHN HayYHOU
KapTHHE MUpa

O6o6matonuii ypok. Ponb gusndeckoit
TCOpHU B (I)OpMI/IpOBaHI/II/I HpeILCTaBJ'IeHI/Iﬁ (6]
(u3nueckoil KapTuHe MUpa

O6o6matonmii ypok. Mecrto pusmueckoit
KapTHHBI MHUpa B 00IIEM pSTy COBPEMEHHBIX
C€CTCCTBCHHO-HAY4YHbIX HpeI[CTaBHCHI/Iﬁ (0]
npupoae

PeszepBHbIil ypok. MarauTHoe nosne.
DNeKTpOMarHuTHAS UHTYKITUS

67

Pesepublii ypok. Ontuka. OCHOBBI
CTEIATLHOW TEOPHH OTHOCUTEIFHOCTH

68

Pesepnbrii ypok. KBanToBas ¢uzuka.
OJeMEeHTHI aCTPOHOMHH M acTpO(YU3UKH

OBIIEE KOJIMYECTBO YACOB I1O
[NPOI'PAMME

68

butmoreka [IOK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET






