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PaGouas nporpamma no yuebHomy npeamery «DPusnka» (6a30Bblii ypoBeHb) it 10-X Ki1accoB pa3paboTaHa Ha OCHOBE CICAYIOIIUX JOKYMEHTOB:
e (bemepanbHBI rOCYIapCTBEHHBI 00pa30BaTEIbHBIN CTAHIAPT CPEIHEr0 00mero oOpa3oBaHus, YTBEP)KICHHbBIH PUKa3oM MUHOOpHAYKH
Poccuu ot 17.05.2012 Ne 413 (¢ u3MEHEHUAMH);
e (enepanpHas oOpa3oBaTeNbHas Mporpamma CpexHero oOmiero oOpa3oBaHMs, YTBEpXKJACHHas nMpukazoM Munnpocsemienuss Poccun ot
18.05.2023 Ne 371;
e OCHOBHas 00pa3zoBaTeNbHas MporpaMma cpeanero obmero oopazopanust MBOY COIII Ne 13.

IHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma mo ¢u3uke 6a30BOro ypoBHs Ha ypoBHE cpeiHero odriero oOpa3zoBaHus pazpaboTaHa Ha OCHOBE MOJOXKEHHUH U TpeOoBaHUM K
pe3yibpTaTaM OCBOEHHUSI OCHOBHOM 00pa3zoBaTelbHOM mporpammsbl, npeactaBieHHbIX B @I'OC COO, a Takxke ¢ yu€toM (enepaibHON padoyeit
MPOrpaMMbl BOCIIUTAHUS M KOHIICTIIIMU TpernoiaBanus yueOHoro npeamera «Du3nkay» B 00pa3oBareabHbIX opranu3anusax Poccuiickoit @enepanum,
pealIn3yIoLX OCHOBHbBIE 00pa30BaTEIbHbIE IPOIPAMMEI.

Copep:xanue mporpamMmsbl Mo GU3UKe HAMPaBICHO Ha POPMUPOBAHUE €CTECTBEHHO-HAYYHOM KapTHHBI Mupa oOyuatomuxcst 10—11 kmaccos
npu oOyueHnn ux (usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-ACATEIBHOCTHOrO moaxojna. IIporpamma mo (u3HKEe COOTBETCTBYET
tpeboBanusiM OI'OC COO k miIaHUpyeMbIM JUYHOCTHBIM, MPEAMETHBIM W METaNpEeAMETHBIM pe3ylbTaTaM OOYy4YeHHS, a TaKKe€ YUUTHIBACT
HE00XO0IMMOCTD peanu3alii MEKIIPEAMETHBIX CBsI3el (PU3UKHU C €CTECTBEHHO-HAyYHBIMU Y4eOHBIMU ITpeMeTaMu. B Hell onpenenstoTcsi OCHOBHBIE
LeJd M3y4YeHUs (U3UKUM Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHMs, IUIAHUPYEMbIE pPe3yJbTaThl OCBOEHHUS Kypca (U3UKU: JIMYHOCTHBIE,
MeTarpeMEeTHBIC, TPeAMETHBIE (Ha 0a30BOM ypOBHE).

[TporpamMma no pu3uke BKIIOUYAET:

e IIJIaHUpPYEMbIE Pe3yJIbTaThl OCBOEHUS Kypca GU3NKHN Ha 0a30BOM YpOBHE, B TOM UHKCJIE NMPEAMETHBIE PE3YJIbTATHI 110 T0j1aM 00yUEeHUs;

e cojaepkanue yuebHoro npeamera «dusnkay mo rogam oOydeHus.

®du3uKa Kak HayKa 0 HanOoJjee 001UX 3aKOHaX MPUPO/IbI, BHICTYIAs B KAUeCTBE YUEOHOT O MMPEMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIa/l
B CHCTeMy 3HaHUH 00 okpyxkatomeM mupe. [IIKonbHbIN Kypc GU3UKH — CUCTEMOOOpa3yIoIuil ISl €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB,
MOCKOJIbKY (hU3MUECKHE 3aKOHBI JIEKAT B OCHOBE ITPOLIECCOB U SIBJICHUH, H3y4yaeMbIX XUMHEH, Ononoruelt, puznueckoil reorpadueil 1 aCTpOHOMHEH.
Vcnonp30BaHue M akTUBHOE IPUMEHEHHE (PU3NYECKUX 3HAHHUM ONpeAessieT XapakTep U pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTHH B chepe SHEepreTHKH,
TPaHCIOPTa, OCBOEHUSI KOCMOCA, MOJIYyYEHHUS] HOBBIX MaTEPHUAJIOB C 3aJIaHHBIMU CBOIMCTBaMU U Jpyrux. M3yueHue pu3nku BHOCUT OCHOBHOM BKJIaJ
B (JOPMUpPOBaHUE E€CTECTBEHHO-HAYYHOW KapTHHBI MUpa O0ydaroumxcs, B GOPMUPOBAHHE YMEHUN MPUMEHSITh HAYYHBIA METOJ TMO3HAHMS TPU
BBITIOJTHCHUH MU yUE€OHBIX UCCIEIOBAHUH.

B ocHOBY Kypca ¢u3uku Ui YpOBHS CpeHEro o01ero o0pa3oBaHus MOJI0KEH P HIeH, KOTOpble MOKHO paccMaTpUBaTh KakK MPUHLUIIBI
€ro MOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEW KypC SIBJISIETCS JIOTMYECKH 3aBEPLIEHHBIM, OH COJIEPKUT MaTepHall U3 BCeX pasfiesioB (PU3UKH,
BKJIFOUAET KaK BOIPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (DU3HKH.

Hoes eenepanuzayuu. B cooTBETCTBUH C HEll MaTepualn Kypca Gpu3nku oobeInHEH BOKPYT (hru3nueckux Teopuil. Beaynim B Kypce sBisieTcs
(dhopMHpOBaHHE MPEICTABICHHUM O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U TOJIE.



Hoes cymanumapuzayuu. EE peanusanus mpeanoyiaraeT MCMOIb30BaHHE TYMAaHUTAPHOTO NMOTEHIHMAaNa (PU3MYECKON HAayKH, OCMBICICHHE
CBSI3U Pa3BUTHUS (PU3UKU C PA3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIPOOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc (GU3MKu mpeamnonaraeT 3HAKOMCTBO € HIMPOKHM KPYrOM TEXHHUYECKHUX U TEXHOJIOTHYECKUX
NPUIIOKEHUN U3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peammsyercss TOCPEICTBOM BBEJCHHS 3JEMEHTOB COJEPXKAHHS, TIOCBIIIEHHBIX SKOJOTUYECKUM IpodieMam
COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C PA3BUTHUEM TEXHUKH U TEXHOJIOTHH, a TaKXKe 00CYKICHHsI TPO0JIeM pallMOHAIILHOTO PUPOOIOIb30BaHUS U
HKOJIOTUYECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMU Kypca (DU3MKHM Ha ypOBHE CpeJHero oOuiero oOpa3oBaHUs SBIAIOTCS (pusndeckue teopud (hopMUpOBaHHE
MPEJCTABICHUNA O CTPYKTYPE MOCTPOSHHS (PU3MUECKON TEOPHH, pOoJin (PyHAAMEHTAIBHBIX 3aKOHOB M IPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUSX
0 IPUPOJIE, TPaHHULIAX TPUMEHUMOCTH TEOPH, AJIS1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBICHUH U IPOLIECCOB).

CurcTeMHO-esTeIbHOCTHBIN OJIX0/] B Kypce (PU3UKU peain3yeTcsl MPEeXk /1€ BCEro 3a CUET OpraHU3al[ii SKCIEPUMEHTAIbHOMN AESITeIbHOCTU
obyuaromuxcs. Jlas 6a3oBoro ypoBHs Kypca (DM3MKM — 3TO HCIHOJb30BAHUE CHUCTEMbI (DPOHTANBHBIX KPATKOBPEMEHHBIX JKCHEPUMEHTOB U
nabopaTopHBIX paboT, KOTOpbIE B MporpaMme Mo (u3nke oObeAWHEHBI B OOMIMKA CHUCOK YUYEHHMUYECKHX IMPAKTHYECKUX padoT. Beimenenue B
yKa3aHHOM IepeyHe Ja00opaTOpHbIX PabOT, MPOBOJUMBIX JUI KOHTPOJIS U OLIEHKHU, OCYIIECTBIISIETCS Y4aCTHUKAMH 00pa30BaTeIbHOrO Mpolecca
UCXO/ M3 0COOEHHOCTEH TUIAHMPOBAHMS M OCHAIIeHHWS KabuHeTa ¢u3uku. Ilpum sTOM obecneunmBaeTcs OBIa/eHHE OO0YYArOIIUMUCS YMEHHUSIMU
IIPOBOJIUTh KOCBEHHBIE M3MEPEHHUs, MCCIIEOBAHUS 3aBUCUMOCTEH (DM3MYECKUX BEIMYMH U MOCTAHOBKY ONBITOB MO MPOBEPKE HPEIJIOKEHHBIX
TUIIOTES.

Bosblioe BHUMaHME yenseTcsl PelIeHnI0 pacuéTHBIX M KaueCTBEHHBIX 3ajad. Ilpu 3ToM i pacy€THBIX 3ajad MPUOPUTETOM SIBISIOTCS
3aJ1a4M ¢ SIBHO 33JaHHON (U3UYECKON MOJEIbIO, O3BOJIAIONINE TPUMEHSITh U3YUYE€HHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3felia Kypca,
TaK M WHTETpUpYs 3HAHMA U3 PaA3HBIX pa3fenoB. [ KaueCTBEHHBIX 3a/lad MPUOPUTETOM SBISIOTCS 3aJlaHUs Ha OOBSCHEHHWE NPOTEKAHUS
(u3nYeCKUX SBJIEHUI U MPOLIECCOB B OKPYKAIOLIEH ®KU3HU, TpeOyrolire Bbioopa pr3nueckoi MOAETH ISl CUTYallMH TPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa.

B cootBerctBum ¢ tpedoBanusamMu @I'OC COO k MatepuaabHO-TEXHUUECKOMY 00ECTICUeHHIO YIeOHOTo Tpoliecca 6a30BbIi ypPOBEHb Kypca
¢u3MKN Ha YpOBHE CcpelHero oOmero oOpa3oBaHMsS [OJDKEH HM3y4yaTbCs B YCJIOBHUSAX IPEAMETHOro KaOuHeTa (U3MKM MM B YCIOBHSX
MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro LMKia. B kabuHeTe (QU3MKM AOKHO OBITH HEOOXOAMMOE J1abopaTOpHOE
000pyZI0BaHUE IS BBIMOJIHEHUS YKa3aHHBIX B IPOrpamMMe Mo (PU3MKe YUCHHUECKUX MPAKTUYECKUX paboT U AEMOHCTPALMOHHOE 000pyI0BaHHUE.

JleMoHCTpallMoHHOE 00OpynoBaHuE (QOPMHUPYETCSI B COOTBETCTBUU C NPHUHLUIIOM MHUHHUMAlIbHOM JOCTaTOYHOCTH M 0O€credrBacT
MOCTAHOBKY MEPEYMCICHHBIX B IporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAIMi JUIs MCCIEJOBAHUS H3YyYaeMbIX SIBIEHUI M IPOIIECCOB,
OIMITUPUYECKUX U PYHIAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHIA.

JlaGopaTtopHoe 000pyOBaHHE I YUEHUUECKUX MPaKTHUECKUX padoT (hopMuUpyeTcs B BUAEC TEMAaTHYECKUX KOMIUIEKTOB U 00ecrieunBaeTcs
B pacuéTe OJHOr0 KOMIUIEKTa Ha JABYX oOydwaromuxcs. TeMaTndeckue KOMIUIEKTHI JaOOpaTOpPHOro 000pyI0BaHUS JTOJKHBI OBITH TOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJIb30BaHUM aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX HM3MEPUTEIBHBIX CHUCTEM B BHUJAE LHUPPOBBIX
nmabopaTopuid.

OCHOBHBIMU LIETSIMH U3Y4EHUS PU3UKU B 001IEM 00pa30BAHUU SIBIISIOTCS:



(dhopMUpOBaHHE HHTEPECA M CTPEMIICHHS 00yUJaIONINXCS K HAYYHOMY U3YUEHUIO TIPUPOIbI, PA3BUTHE UX WHTEIUIEKTYaTbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEM;

pa3BHUTHE MPEIICTABICHUN O HAYYHOM METOJIC MMO3HAHUS U (POPMUPOBAHNE UCCIIEAOBATEIHCKOTO OTHOMICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(hopMUpOBaHHE HAYYHOTO MUPOBO33PCHHSI KaK PE3yIbTaTa U3YYCHHsI OCHOB CTPOCHUS MaTepuu U QyHIAMEHTAILHBIX 3aKOHOB (PU3HKH,
(dhopMUpOBaHHE YMEHUI OOBSICHATH SBICHUS C UCIIOJIb30BaHUEM (DM3HUSCKUX 3HAHUHN M HAyYHBIX JIOKA3aTEIbCTB;

(dhopMUpOBaHHE TIPEIICTABICHHUMA O POJIM (PU3HUKH JUTSI PA3BUTHSI IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTHH.

JloCTIKeHHE THX IIeNiei oOecrieunBaeTcs peleHeM CIEAYONINX 3a1a4 B MpoIecce U3yueHus Kypca (PM3MKH Ha YPOBHE CPEIHEro 00IIero
o0Opa3zoBaHwUS:

MPUOOPETEHUE CHCTEMBI 3HAHH 00 OONMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHUSIX, BKIIOUYAs MEXaHUKY, MOJICKYJISPHYIO
(U3HKY, IIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI aCTPO(DU3HKHY;

(dbopMUpOBaHHE YMEHHI MPUMEHSATh TEOPETHUECKHUE 3HAHMS N7l OOBSCHEHHS (U3NYECKUX SIBICHUUW B MPUPOAE WU JUIsl MPUHSATHUS
MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB PELICHUS Pa3IMUHBIX 33/1a4 C SBHO 33JaHHON (PHU3MYECKON MOJETBIO, 3a/1a4, OPa3yMEBAIOIIUX CAMOCTOSITEIEHOE
co3anue (PU3MUECKO MOJIeN, aIeKBaTHON yCIOBHUAM 3a7a4u;

MOHMUMaHUe (PU3NICCKUX OCHOB W TPHUHIIMIIOB JCHCTBUS TEXHHUYECKHX YCTPOMCTB M TEXHOJOTMUYSCKUX MPOIECCOB, MX BIHUSHUS Ha
OKPY’KaIOIIYIO Cpeny;

OBJIAJICHHE METOJaMH CaMOCTOSATEIHHOTO IMIAHHUPOBAHUS U TpOBeAcHUS (U3MYECKUX DKCIEPUMEHTOB, aHalW3a U WHTEpIpeTaluu
nH(OpMaIINUH, OTIPEICTICHHS TOCTOBEPHOCTH MOTYYEHHOTO Pe3ybTaTa;

CO3JJaHUE YCIIOBUH JUISl pa3BUTUS YMEHUIN ITPOEKTHO-UCCIIEN0BATEIBCKON, TBOPYECKON AEATEINBHOCTH.

Ha u3yudenune ¢usnku (0a30BbIif ypoBEHb) Ha YPOBHE cpeHEro 001iero oopazoBanus orsoautcs 136 yacos: B 10 kiacce — 68 yacos (2 yaca
B Hezlento), B 11 kimacce — 68 yacoB (2 yaca B HEJIENIO).

[Ipemiaraemsrii B mporpamme 1o (Gpusmke nepevdeHpb JTadOPaTOPHBIX U MPAKTHYECKUX PadOT SBISAETCS PEKOMEHIOBAHHBIM, YUUTEIb JIETaeT
BBIOOp MpoBeIeHHs Ta00paTOPHBIX PAOOT U OMBITOB C YUETOM UHANBUIYAIbHBIX 0COOEHHOCTEH 00yJaromuxcs.



COJEPKAHUE OBYYEHUA
10 KJTACC

Paznen 1. ®usznka u MeTObI HAYYHOI 0 O3HAHUS

®usuka — Hayka o npupone. Hayunsle MeToAbl NMO3HAHUA OKpYXarowmwero mupa. Poiap skcliepuMeHTa M TEOpUM B IIpoLiecce NMO3HAHUS
IPUPOJBL. DKCIEPUMEHT B (PU3UKE.

MonenupoBanue (u3MUecKUX siBI€HUN U mpoueccoB. Hayunsle runores3sl. duznueckue 3aKOHbl U TEOpUHU. ['paHUIBI MPUMEHUMOCTH
¢u3nyeckux 3aKoHOB. [IpUHIIUTI COOTBETCTBHUS.

Ponb 1 MecTo (pu3uKu B pOpMUPOBAHUN COBPEMEHHOM HAyYHOU KapTUHBI MUpPa, B IPAKTUYECKON JAESITEIbHOCTH JTIOACH.

Jlemoncmpayuu

AHaoroBsie 1 HU(POBLIE U3MEPUTEIBHBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTYNKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe 1BrkeHre. OTHOCUTEIbHOCTh MEXaHUUYECKOTO IBMKeHus. Cuctema otcuéra. TpaekTopus.

ITepemerienue, ckopocTh (CpeiHssl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MaTepHalbHONW TOYKH, UX MPOEKIUH Ha OCH CHCTEMBI
koopauHat. CiojkeHue nepeMelieHnii U CI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE M pPAaBHOYCKOPEHHOE MpPsIMOJMHENHHOe ABWXKeHHe. ['paduky 3aBUCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOpPEHHs, HMyTH HU
NepeMEeIIeHUs] MaTepHaIbHON TOYKU OT BPEMEHH.

CBoboaHOe mazieHne. Y cKkopeHrne CBOOOTHOTO MaIeHusl.

KpuBonnnueliHoe nBuxeHue. [[BrkeHne MaTepUAIIbHOW TOYKH 110 OKPYKHOCTH € IOCTOSHHOW IO MOAYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb,
JTMHEeWHas ckopocTb. Ilepuon u yacrora oOpamenus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHuuyeckue ycTporcTBa U MPAKTUYECKOE TPUMEHEHHE: CITUIOMETP, IBUKEHHE CHAPSIIOB, LIETIHbIE U pEMEHHbIE TIepeayn.

Jlemoncmpayuu

Monenb cucteMbl 0TCUETa, WIUTIOCTPALMs KHHEMAaTHYECKUX XapaKTePUCTHK JBUKECHHUS.

[Ipeo6pa3oBanue ABMKEHHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO31yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmtoienue nBrkeHus Tena, OpoleHHOTOo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenue yckopeHust CBOOOIHOTO MaACHUSI.

HanpaBnienue ckopocTH Mpu IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, rabopamopruie pabomul

M3yueHne HepaBHOMEPHOI'O ABUKEHMSI C 1I€IIbIO OIIPEENICHHIs] MTHOBEHHON CKOPOCTH.



HccnepoBanue COOTHOLIEHUST MEXIY IyTSAMH, HPOWIECHHBIMU TEJIOM 32 MOCIEAOBATE/IbHBIE PAaBHBIE IMPOMEXYTKH BpPEMEHU IIPH
PAaBHOYCKOPEHHOM JIBU’KEHHMH C HAYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUXKEHUS IApPUKa B BI3KOU KUIKOCTH.

N3ydenue nBuxeHUs Teaa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpunnun otHOocuTenbHOCTH ['anmunes. Ilepsoiii 3akoH HeroToHa. MIHEpumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cuil. Bropoit 3akon HproToHa anma marepuanbHOW TOouku. Tpertwil 3akoH Hbrorona nms
MaTepUalbHbIX TOYEK.

3akoH BceMupHOro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunsl Tpenust (mokost, ckonbxenusi, kauenus). Cuna tpenusa. Cyxoe tpenue. Cuna TpeHUs! CKOJIBKEHUS U CHIIA TPEHUS TOKOS.
Koadduument tpenns. Cusia CONpOTHBICHHS MTPU ABMKEHUH TEJIA B )KUAKOCTH HMIIH Tas3e.

[ToctynaTtensHoe U BpamareabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO TENa.

MoOMEHT Cuiibl OTHOCHUTENIBHO OCH BpateHus. [1inedo cumbl. Y ciaoBus paBHOBECUs TBEPAOrO Tea.

TexHnuyeckue ycTpoicTBa U NPAaKTUYECKOE IPUMEHEHNE: TOAINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHME NHEPLMH.

CpaBHeHHE Macc B3aMMOJICHCTBYIONIUX TEI.

Bropoii 3akoH HeroTOHA.

N3mepenue cu.

Crnoxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(popMaIiu.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U TIAJACHUH.

CpaBHeHME CHIT TPEHUS TIOKOSI, KAYEHUS U CKOJIBKECHMSI.

VYcnoBus paBHOBecUs TBEPAOTro Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOZHUKAIOUIUX B MIPYXHHE U PE3WHOBOM 00paslie, OT uxX JeGopManuu.

HccnenoBanue ycimoBuil paBHOBECHS TBEPJOTO TENA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3aKkonbl COXpanHeHUsn 6 MeEXaHUKe

Nmnynbc MaTepuanbHON TOYKH (Teja), CUCTEMbl MaTepHalIbHBIX TOYEeK. MIMIynbc CUiIbl M U3MEHEHHE UMIYJIbca Tejda. 3aKOH COXpaHEeHUS
UMIyJbca. PeakTuBHOE IBHKEHUE.

Pabotra crisl. MOIIHOCTE CHJIBL.



Kunerndeckas sHeprusi MaTepuaibHON TOUKH. Teopema 00 M3MEHEHNN KUHETHYECKON YHEPTHUH.

[TorennmansHas sSHeprus. l[loTeHIManbHAs 3HEpPrus ymnpyro IAeGOPMUPOBAHHON MpYyxKHUHBL [lOoTEeHIMAbHAS JHEPrHUs Teina BOJIMU3H
MOBEPXHOCTU 3E€MJIH.

[ToTeHManbHBIC U HEMIOTCHIUATbHBIC CHIIBI. CBs3b PAa0OTHl HEMOTEHIIMAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKON HEPTHH CHUCTEMBI TEll.
3aKOH COXpaHEHMSI MEXaHUYECKON SHEPIHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHUE: BOAOMET, KONIEP, NPYKUHHBIN MUCTOJET, IBU)KEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTtuBHOC IBHKCHHE.

[lepexon moTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO 1 OOpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3ydenne abCOMOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOThI CUITBI C U3MEHEHUEM MEXaHWYECKOW YHEPTUU Tejia Ha MPUMEPE PACTSHKEHUSI PE3UHOBOTO KIyTa.

Pa3nea 3. Mosekyasipuast puznka 1 TepMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU mMeopun

OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH U UX OIbITHOE 00ocHOBaHUE. bpoyHoBckoe aBmxenue. Juddysus. Xapakrep
JBMDKEHUS U B3aUMOJEHWCTBUS YacTHUI] BelllecTBa. MoieM CTPOEHUS ra3oB, )KUKOCTEH U TBEPABIX Tel U 00bICHEHHE CBOWCTB BEIIECTBA HA OCHOBE
THX Mojieneil. Macca u pazmepsl Mosiekyi. Konmnuectso BemectBa. [locTosinaast ABorapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenscus.

Monens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KMHETHYECKON TEOpUHU HJIEaIbHOTO ra3a. AOCONIOTHasl TemIepaTypa Kak
Mepa CpeJHEN KMHETMYECKOW DJHEpPruu TEIUIOBOro IBMXKEHMS dactul rasa. Illkama temmneparyp KenbBuHa. ['a3zoBble 3aKkOHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon J[lanpTona. M3omporecchl B HeaqbHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ paduueckoe
IpeJICTaBIeHUE U30MPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHUYeCcKre yCTPONCTBA U TPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAOIINE JUCKPETHOE CTPOEHHUE BellecTBa, (PoTorpaduu MOJIEKYJ OPraHUYeCKUX COeTMHEHUH.

OnpIThl 10 AP PY3UN KUAKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JIBHXKEHUSI.

Mogens onbita llTepHa.

OnbIThI, JOKa3bIBAOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHSL.

Monens, HIUTFOCTpUPYIOLIas IPUPOLY AABJICHUS ra3a Ha CTEHKH COCYAA.



OnBITHL, WUTFOCTPUPYIOLIUE YPABHEHNUE COCTOSIHUS UCATbHOT0 I'a3a, H30IPOLECCHI.
Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul
Omnpenenenre Macchl BO3yXa B KJIACCHOM KOMHATe Ha OCHOBE U3MEpEeHH 00bEMa KOMHATHI, IaBJICHUS U TEMIIEPaTyphbl BO3AyXa B HEH.
HccenenoBanue 3aBUCUMOCTH MEKy TApaMEeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.
Tema 2. Ocno6vt mepmoounamuku
TepMmonuHaMudeckasi cucteMa. BHYTpeHHSIST SHEPrUsi TEPMOJIUHAMUYECKON CUCTEMBI M CIIOCOOBI €€ n3MeHeHHs. Komn4ecTBO TEIIoThl U
pabota. BHyTpeHHSs1 SHEprusi OAHOATOMHOTO UAEATBHOrO Ta3a. Buabl Temnonepenauyu: TEIIONMPOBOIHOCTb, KOHBEKIIHS, U3TyYeHHue. Y AenbHas
TEINIOEMKOCTD BelecTBa. KoamyecTBo TEIOTHI Py TEIIonepeaaye.
[Tonstue 06 agmabatHoM mporecce. [lepBriif 3akoH TepmoanHaMuku. [IpMeHeHHe MepBOro 3aKOoHa TEPMOJWHAMUKH K H30IMPOIECCaM.
I'paduueckas nHTEpIIpEeTaIis paboTHI rasa.
Bropoii 3akon TepMoanHamuku. HeoOpaTuMocTh mpoiieccoB B MpUPO/IE.
TemmoBeie MamuHbL. [IpUHITUIIB JEHCTBUS TEIUIOBBIX MamuH. [Ipeodpa3oBaHus SHEPTUU B TEILIOBBIX MammMHaX. KoaQpuimeHT moiae3noro
neiictBus TernoBoi MamuHbl. [{ukn KapHo u ero ko3 guireHT mnone3Horo AeicTBrs. DKOIOTHYECKHE MPOOIeMbl TEIIOIHEPTETUKH.
TexHu4eckue ycTpocTBa U MPAKTUYECKOE MPUMEHEHHE: ABUTATENIb BHYTPEHHETO CrOpaHus, OBITOBON XOJIOAMIBHUK, KOHIUIIUOHED.
Jlemoncmpayuu
N3menenne BHYTpEHHEH SHEPTUH TeJla MPU COBEPIICHUH PaOOTHI: BBUIET MPOOKU U3 OYTHUIKU MO/ ACHCTBHUEM CHKATOTO BO3/1yXa, HArpeBaHUe
a¢upa B TaTYHHOU TpyOKe MyTEéM TpeHuUs (BUACOIEMOHCTPALIHS).
N3meHeHne BHyTpeHHEN 3HEpTruu (TeMrepaTypsl) Tejla IpH Terionepeaye.
OmnpIT 0 aguabaTHOMY PACHTUPEHUIO BO3/1yXa (OMBIT C BO3AYUTHBIM OTHUBOM).
Mopenu napoBoit TypOUHBI, ABUTATENSI BHYTPEHHETO CrOPaHUsI, PEAKTUBHOTO JBUTATEIIA.
Yuenuueckuii sxcnepumenm, n1abopamoptvie pabomol
N3mepenne yaenbHOU TeIIOEMKOCTH.
Tema 3. Azpecammuvie cocmoanun eewjecmea. Pazoevie nepexoont
[TapooGpa3oBanue u kKoHaeHcarus. Vcrmapenue u kuneHue. AOCONIOTHas M OTHOCUTENbHAs BIAXHOCTHh BO3ayxa. HachleHHBIN map.
VY aenbHas TETIOTa MapoodpazoBaHusi. 3aBUCHUMOCTh TEMITEPATyPhl KUTICHUS OT JaBJICHUS.
Tépnoe teno. Kpucrammmaeckue n amopdHbie Tena. AHU30TPOIHs CBOUCTB KpUCTAIIOB. JKuakue kpuctamibl. CoBpeMeHHbBIE MaTepHAITHI.
[1naBnenue u kpuctaum3zanus. Y aenpHas TerioTa miasienus. Cyonumanus.
VYpaBHEHHE TEMIOBOTO OanaHca.
TexHHYecKre yCTpONCTBA U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U MCUXPOMETP, KAJTOPUMETP, TEXHOJIOTUHU MOTYYEHUSI COBPEMEHHBIX
MaTrepuaioB, B TOM YHCII€ HAHOMATEPUAIOB, U HAHOTEXHOJOTUH.
Jlemoncmpayuu
CBoiicTBa HaCHILIEHHBIX MAPOB.
Kunenue npu NoHWKEHHOM JaBJICHUU.



CriocoObl U3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus M IUIABJICHHS KPUCTANTMYECKOTO BEIECTRA.
JleMOHCTpalys KpUCTaIIOB.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3mepenue OTHOCUTETHHON BIAXKHOCTH BO3/1yXa.

Pa3znen 4. DiiekTpoanHamMuka

Tema 1. Inexkmpocmamuka

DnekTpu3anus Tel. DJIEKTpUYecKUil 3apsia. JlBa Buaa 3JIE€KTpUUECKUX 3apAnoB. IIpOBOJHUKH, NTUANEKTPUKU U MOJYIPOBOJHUKH. 3aKOH
COXpaHEHUs IEKTPUIECKOT0 3apsiaa.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli 351eKTpUUECKU 3apsia. DieKTpuueckoe nose. Hanpssk€HHOCTh 3JEKTPUYECKOTO TOJIA.
[IpuHUMI Cynepno3uLUK JIEKTPUUECKUX NoJel. JIMHKM HanpsHKEHHOCTU AIEKTPUYECKOTO TTOJISL.

PaGora cun anekrpocratuyeckoro nous. [lorennuan. Paznocts notennuanos. [IpoBOgHUKY U TUAEKTPUKU B DIIEKTPOCTATUYECKOM TIOJIE.
JluanekTpudeckas IpPOHULIAEMOCTb.

OnexrpoéMmkocTs. KoHneHcaTop. DneKTpoEMKOCTh INIOCKOTO KOHIEHCATOpa. DHEPIHs 3apsKEHHOT0 KOHIEHCATOpa.

TexHuyeckne yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHME: DJIEKTPOCKON, DSJIEKTPOMETpP, JJIEKTPOCTATHUYECKAs 3alluTa, 3a3eMJICHUE
ANEKTPONPUOOPOB, KOHJEHCATOP, KOMTMPOBATIBHBIN anmnapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MIPUHLUIT ACUCTBUS JIEKTPOMETPA.

B3anmopeiicTBre HaANEKTPU30OBAHHBIX TEJI.

DJNEKTPUUECKOE T10JIE 3apsSKEHHBIX TEIl.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM ITOJIE.

OnexTpocTaTHYecKas 3aluTa.

JIMBIEKTPUKHU B 3JIEKTPOCTATHUYECKOM TOJIE.

3aBUCUMOCTDb 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAAY IUIACTHH, PACCTOSIHUS MEXAY HHMHM U JIHUIJIEKTPUYECKOU
MIPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit mok. Toku 6 paziuunsix cpeoax

DNeKTpUYECKUI TOK. Y CJIOBHS CYIIECTBOBAHMS dIIEKTpUUecKoro Toka. Mcrounuku Toka. Cuia Toka. [locTosHHBIN TOK.

Hanpspokenne. 3akon Oma 1 ydacTka LETH.



DNEeKTpUYECKOe CONPOTUBIICHUE. YIEIbHOE CONpPOTUBIEHUE BewlecTBa. llocienoBarenbHoe, MapamieNbHOE, CMEUIAHHOE COEIUHEHHE
MIPOBOIHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jlxoyns—JIenna. MoImHOCTh AIEKTPUIECKOTO TOKa.

DNEKTPOABUKYIAs CUJIAa U BHYTPEHHEE CONPOTUBJICHUE MCTOYHMKA TOKa. 3akoH Oma AJig MOJHOM (3aMKHYTOM) 3JEKTPUUYECKOM LIETH.
KopoTtkoe 3ambikanue.

DNEeKTpOHHAs TPOBOIUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTh COMPOTUBJICHUSI METAJUIOB OT TeMneparypbl. CBEpXIPOBOAUMOCTb.

DneKkTpruyecKkuil TOK B Bakyyme. CBOMCTBA AEKTPOHHBIX ITyYKOB.

[TomynpoBoiHukr. COOCTBEHHAass W TPHUMECHAas MPOBOJAMMOCTH IOIXYNPOBOAHHKOB. CBolicTBa p—n-miepexona. [loiympoBoIHUKOBBIE
PUOOPHI.

DNEeKTPUYECKHUI TOK B pacCTBOpaxX M paciiaBax 3JIEeKTPOJHUTOB. DIIEKTPOIUTHUECKAS JUCCOIHAIUS. DICKTPOIIU3.

DnekTpruyeckuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOATENbHBIN pa3pan. Monnus. [lna3ma.

TexHudeckue yCcTpoWCTBa M MPAKTUYECKOE NMPUMEHEHHE: aMIIEPMETP, BOJBTMETP, PEOCTAT, UCTOYHUKH TOKA, DJIEKTPOHArPEBATEIIbHBIC
npuOOpbI, AIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETpP COMPOTHBICHHUSA, BaKYyMHBIH JHOJ, TEPMUCTOPBI U  (POTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKCHHUS.

3aBUCHMOCTb CONPOTUBIICHUS IUIUHIPUYECKUX POBOJAHUKOB OT JJIMHBI, IJIOMIAIM MONIEPEUYHOTO CEYEHHUS U MaTepHala.

CwMmerianHOE COeTMHEHUE TIPOBOTHUKOB.

[IpsiMoe n3mepeHue 3MeKTPOABIXKYIIEH criibl. KOpOTKOe 3aMbIKaHME TAIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBHUCHMOCThH COMPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 31EKTPOIUTOB.

HckpoBoii pa3psaa 1 IpOBOAMMOCTb BO3yXa.

OnHOCTOPOHHSSI TPOBOAUMOCTD AUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

N3yuenue cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne >meKTpoABMKYIIEH CHUITbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COTIPOTHUBIICHHUS.

Hab6mronenue snexrponusa.

MexnpeamerHblie CBA3U

Nzyuenune xypca pusuku 6a3oBoro ypoBHs B 10 Kiacce oCymecTBIsIEeTCS ¢ yUETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3EH C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUHU, TeoTpaduu U TEXHOJIOTHH.

Meowcnpeomemnvie nonsamusi, CBI3aHHBIE C M3YYCHHEM METOJIOB HAYYHOTO TO3HAHUS: SBJIEHWE, HAy4HBIN (DaKT, TWIoTe3a, Qpu3ndeckas
BEJIMYMHA, 3aKOH, TeOpHs, HAOIOIEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJICIIb, U3MEPEHHUE.



Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUM, TuHeNHas QyHKIus, napadoina, runepoosua, X rpaguKu U CBONCTBA, TPUTOHOMETPUYECKUE
(GyHKIMU: CHHYC, KOCHUHYC, TAaHTE€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHI M HMX NPOCKIMH HAa OCH KOOPIUHAT,
CII0)KEHHE BEKTOPOB.

Buonoeusn: mexannueckoe NBWKEHHE B >KMBOH mpupoze, nud@ysus, 0CMOC, TEIIOOOMEH >XHBBIX OPraHU3MOB (BHIBI TEIJIONEpEaayu,
TEIJIOBOE PaBHOBECHE), DIIEKTPUUECKHUE SIBICHUS B KUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJISIPHAs: Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TEll,
KHUJKOCTEH U ra30B, JIEKTPHUYECKHE CBONCTBA METAUIOB, JIEKTPOIUTHYECKAs TUCCOLIMAIINS, TaTbBaHUKA.

T'eoepaghus: BTaxxHOCTHh BO3yXa, BETPhI, 0ApOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKEe ABMKEHUN C MCMOJIB30BAHUEM MEXAaHU3MOB, YUET TPEHUS B TEXHHKE, MOALIUITHUKY, UCIIOJIb30BaHNE 3aKOHA
COXpaHEHHS MMIYJIbCca B TEXHUKE (pakera, BOAOMET M IpyTUe), JBUTATENIb BHYTPEHHETO CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOAWIBHHUK,
KOHIUIIMOHEP, TEXHOJIOTHH MOJYYeHHs] COBPEMEHHBIX MaTepUajoB, B TOM YHCIE HAHOMATEpPHAlOB, 1 HAHOTEXHOJOTHH, 3JIEKTPOCTaTHYECKas
3aluTa, 3a3€MIJICHUE SJICKTPONPUOOPOB, KCEPOKC, CTPYWHBIM MPHHTEP, AJIEKTPOHATPEBATENbHBIC MPHOOPHI, AIIEKTPOOCBETUTEIBHBIE MPUOOPEI,
rajibBaHUKa.

11 KJIACC

Pasnen 4. daekrpoamHaMmnka

Tema 3. Maznummnoe none. I1eKmpomacHUMHAA UHOYKUUA

[TocrossHHBIE MarHuThl. B3aumomencTBHE NOCTOSHHBIX MAarHMTOB. MarHutHoe mosie. Bektop marHuTHOWM wuHAYKUMH. [IpuHUmMN
CyNEPHO3UIIMU MAarHUTHBIX MOJeH. JIMHUM MarHUTHON MHAYKUKUK. KapTuHa TMHUIT MarHUTHOW WHAYKIIUU TOJIS TOCTOSIHHBIX MarHUTOB.

MarnuTtHOe mojie TpOBOJHMKA ¢ TOKOM. KapTWHa JMHUN MHAYKIMUM MarHUTHOTO MOJIA JUIMHHOTO HPSIMOTO MPOBOAHUKA U 3aMKHYTOTO
KOJIBLIEBOTO MPOBOJAHMKA, KaTyIIKK ¢ TokoM. OnbIT Dpcrena. B3anmonelicTBie MpoOBOJHUKOB C TOKOM.

Cuna AMriepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Monynb U HanpaBiieHUE. [[BukeHNe 3apsyKeHHOW YacTUIIBI B OJJHOPOIHOM MarHUTHOM nojie. PaGoTa cuisl JlopeHua.

SIBneHue HIEKTPOMArHUTHOM UWHAYKIMU. [loTOK BekTOopa MarHUTHOM MHAYKLIMH. OJEKTPOJABIKYINAS CHJIA MHAYKIHH. 3aKOH
3JIEKTPOMArHUTHOM MHAYKUMU Papanes.

BuxpeBoe snexkrpuueckoe mosie. DIEKTPOJIBHXKYIAS CUJIAa WHAYKIMM B TPOBOJHUKE, JBUKYIIEMCS IOCTYNATEIbHO B OJHOPOIHOM
MarHuTHOM IIOJIE.

[IpaBuno JleHna.

NHIyKkTUBHOCTD. SIBI€HME CAMOUHIYKIIMH. DJIEKTPOABUKYILAS CHIIa CAMOMHYKIUH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIIKUA C TOKOM.

DNEKTPOMarHuTHOE MOJIeE.



TexHuueckue ycCTpOWCTBA M MPAKTUYECKOE MNPUMEHEHHE: IMOCTOSHHBIE MArHUTHI, A3JEKTPOMATHUTHI, SJIEKTPOJBUTATENb, YCKOPUTEIU
3JIEMEHTAPHBIX YACTHULl, UHAYKIMOHHAS NIEYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOT'O MyYKa MarHUTHBIM TOJIEM.

JIMHUY MHIYKLIIMU MAarHUTHOTO TOJISL.

B3aumMogeiicTBrue JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JeiictBue cuibl JIOpeHIla Ha HOHBI AIEKTPOJIUTA.

SIBiIeHUE NEKTPOMArHUTHOW UHAYKIWH.

IIpaBuio Jlenua.

3aBHUCHUMOCTD AJIEKTPOJIBIKYIIECH CHIIBI MHAYKIIMH OT CKOPOCTH U3MEHEHUSI MarHUTHOTO TTOTOKA.

SIBneHne caMOMHAYKIUY.

Yyenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3ydyeHne MarHuTHOTO NOJISI KATYLIKH C TOKOM.

Hccnenoanue neicTBus MOCTOSHHOTO MAarHATA HA PAMKY C TOKOM.

UccnepoBanue siBIEHUS 31€KTPOMArHUTHOM MHIYKIUU.

Pasnen 5. KosieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHumHbvle K01e0anus

Konebartenbnas cucrtema. CBoOOAHBIE MexaHWdeckue konebanus. ['apmonmueckue konebanus. [lepuon, dacrora, amrumutyna u ¢aza
koneOanuil. [lpyxuHHBIH MagTHUK. MareMaTudeckuil MasTHUK. YpaBHEHHE TapMOHMUYECKHMX Kojiebanuil. I[IpeBpalieHue sHepruu Impu
TapMOHHYECKHUX KOJIeOaHUX.

Konebartenpupiii kOHTYp. CBOOOIHBIE AJIEKTPOMATHUTHBIE KOJIEOAHUS B HICATBHOM KOJEOATEIbHOM KOHTYpEe. AHAIOTHUS MEXIY
MEXaHHYECKUMH U dJIEKTPOMArHUTHBIMU Konebanusimu. @opmyna ToMcoHa. 3aK0H COXpaHEHHS SHEPTUU B UCATBHOM KOJIe0aTeTbHOM KOHTYpE.

[Ipeacrasnenune o 3aryxaromux KoneOaHusx. BrIHyXIeHHBIE MexaHW4YecKue KoJjiebaHus. Pe3onanc. BeIHyXIeHHBIC 3IE€KTPOMArHUTHHIC
KoJe0aHusl.

[Tepemennsblii Tok. CUHYCOMAAIbHBIN EPEMEHHBIN TOK. MOIIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYAHOE U IEUCTBYIOIIEEe 3HAUEHHE CUJIbI TOKA
1 HaIPSKEHUS.

Tpanchopmarop. IlpousBojacTBO, mepegaya U TOTPEOIEHUE DIIEKTPUUYECKONH HHEPruu. ODKOJOTMYECKHE PHUCKHM TPH TMPOU3BOJCTBE
aneKkTpodHeprun. KynbTypa HCTIOIB30BaHUS JIEKTPOIHEPTUH B IIOBCETHEBHOM JKU3HMU.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHUE: AIEKTPUUECKUN 3BOHOK, TEHEPATOP NEPEMEHHOTO TOKA, IMHUHU AJIEKTpoIepeaay.

Jlemoncmpayuu



HccnenoBanue napameTpoB Kose0aTeabHON CUCTEMBI (IPYKUHHBIA WIIM MaTEMaTHYECKUI MasTHHK).

Habmonenune 3aTyxaroniux KoiaeOaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

HaGmonenue pe3onanca.

CB00OOIHBIE JIEKTPOMArHUTHbBIE KOJIeOaHMs.

OcuuinorpaMMsl (3aBUCMMOCTHU CHIIBI TOKA U HAPSYKEHUS] OT BPEMEHM) JJIs AJIEKTPOMAarHUTHBIX KOJIEOaHUM.

Pe3oHaHc npu nocnenoBaTeNnbHOM COEJUHEHUH PE3UCTOPA, KaTYIIKH UHAYKTUBHOCTH U KOHIEHCATOPA.

Monenb TUHUY 3JEKTPOIEpeIauH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TTEPHOA MAIIBIX KOJICOaHUI rpy3a Ha HUTH OT JJIMHBI HUTH M MacChl rpy3a.

HccnenoBanue NepeMEHHOr0 TOKa B LIETIH U3 NTOCIIEN0BATEIbHO COCINHEHHBIX KOHAEHCATOPA, KaTyIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpOMAZHUMHbIE 60JIHbL

MexaHuueckue BOJHBI, yclI0BHUs pacnpoctpaHeHus. llepuoa. CkopocTs pacnpocTpaHeHHs U JJIMHA BONHBIL. [lomepednsie U MpoaobHbIE
BOJIHBL. HTEpdepeHnrs u nuppakuus MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS U3JIYUEHUS SJI€KTPOMArHUTHBIX BOJIH. B3anMHuas opuenTtanus BektopoB E, B, V B anekrpomaraHutHoOM
BoJiHE. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, IPEIOMIICHHE, oJsipu3anus, iudpaxuus, narepdeperuns. CKOpoCTh 37EKTPOMAarHUTHBIX
BOJIH.

[Ikana 3ekTpoMarHuTHBIX BOJIH. [IprMeHeHNe 21eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIUIIBI pauOCBA3YU U TEIEBUACHUS. Paaronokanus.

ONEKTPOMAarHuTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHUuyecKne YCTpONCTBA M MNPAKTHUYECKOE NPUMEHEHHE: MY3bIKalbHbIE MHCTPYMEHTHI, YJIbTPAa3BYKOBas TUArHOCTHMKAa B TEXHUKE H
MeIULMHE, pajgap, paAuONPUEMHHUK, TEEBU30p, aHTeHHA, TenedoH, CBY-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoCTpaHEHHE ONEPEUHBIX U MPOJOIBHBIX BOJIH.

Konebmromnieecs Te10 Kak HICTOYHUK 3BYKa.

Habmtoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habntonenue unrepdepeHunu u Jupakiiui MEXaHHIECKUX BOJH.

3BYKOBOM pPE30HAHC.

HabmnroneHue cBsi3u rPOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIMUTYIOM U 4aCTOTOW KOJIeOaHUH.

HccnenoBanue cBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpaskeHUE, MPeIoMIIeHHE, ospu3anus, 1udpaxkius, HHTephepeHIns.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsMonuHeitHOe pacnpocTpaHeHUE CBeTa B OAHOPOAHOM cpene. JIydu cBeTa. TodyeuHblid HCTOYHHK CBETA.



OtpaxxeHue cBera. 3aKOHbI OTpakeHus cBeta. [locTpoeHne n300paxeHnit B IIIOCKOM 3epKaile.

IIpenomiienue cBeTa. 3aKOHbI IPEIOMIIEHMsI cBeTa. AOCOIIOTHBIN MOKa3arens npeiaomieHus. [lonHoe BHyTpeHHee oTpakeHue. IlpenenbHplii
YroJl IOJHOTO BHYTPEHHETO OTPa)kKEHUsI.

Hucniepcus csera. ClioxxHbIH cocTaB Oenoro cera. L{Ber.

CoOuparome U pacceuBarolive JMH3bl. ToHKasg JMH3a. DOKYCHOE pacCTOSIHME W ONTHYecKas cujla TOHKOM muH3bl. IlocTpoenue
M300pakeHN B COOMPAIONINX U pacCeuBarouX JuH3aX. @opMysa TOHKON JIMH3bI. Y BEINYEHUE, TaBaeMO€e JIMH30M.

IIpenensl MPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

BonnoBas onrtuka. Uutepdepenuuss cBera. KorepeHTHble HMCTOYHHMKH. YCIOBUA HaOMIOJEHHST MAaKCUMyMOB W MHMHHMMYMOB B
UHTEeP(EPEHIIMOHHON KapTUHE OT JBYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxius ceera. AudpaknuonHas pemérka. Y cioBre HaOIOISHHUS TTaBHBIX MAaKCUMYMOB TIPH TIaJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha
IU(PPAKLUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoilcTBa M NpaKTUYECKOE NMPHUMEHEHME: OYKH, JIyna, (oToammapar, NMPOEKLHMOHHBIM amnmapar, MUKpPOCKOI, TEJIECKOIl,
BOJIOKOHHASI ONITHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOU.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnipocTpaHeHHe, OTpaKEHHE U IpejoMiieHre ceeta. OnTHueckue npruoopshl.

ITosnHOE BHYTpEHHEE OTpakeHHe. Moaenb cBeToBoa.

HccnenoBanue cBONCTB N300paKeHH B TMH3AX.

Monenu MUKpOCKOIa, TENECKOIA.

HaGmronenue unrepdepeHimu ceera.

Habmtonenue nugpakuuu cera.

HabGmronenue aqucnepcun cera.

IlosrydeHune ciekTpa ¢ IOMOIIBIO PU3MBI.

[Tonydenue cekTpa ¢ HTOMOIIbIO TU(PPAKINOHHON PELIETKY.

HabntoneHue nonspu3aiyy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenue nokaszarens IpeaoMIIEHUS CTEKIIa.

HccnenoBanue cBOMCTB N300paykeHHI B JIMH3AX.

HabGmronenue aqucnepcun cera.

Pa3nen 6. OcHOBBI crieMAJIbHONM TEOPUH OTHOCUTEIBHOCTH
I'paHunBI IPUMEHMMOCTH KJIACCUYECKOM MeXaHMKHU. IlocTynaTel crenuanbHOM TEOPUUM OTHOCHUTEIBHOCTU: HMHBAPUAHTHOCTH MOJYJIS
CKOpPOCTH CBETa B BaKyyMe, IPUHIIMI OTHOCUTEILHOCTA DUHILITEHHA.



OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPALLEHUE JITTUHBI.
OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.
CBs13p MaccChl C DHEPTUEH U UMITYJIBCOM PEIATUBUCTCKOM YaCTHULIBI. DHEPTUs IIOKOS.

Paznen 7. KBanroBasi pusuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®oronsl. Dopmyna [1nanka cBs3u sHepruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMMYJIbC POTOHA.

OtkpeiTie u uccnenoBanue Gporoddpdekra. Onwitel A. I'. CroneroBa. 3akoHbl Gorodddekra. YpaBuenue DiHmreriHa 1 GoTodddexra.
«Kpacnas rpanuna» dpotodrddekra.

Hasnenue ceera. Onbitel [1. H. JleGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHUYecKue YCTPOICTBA U MPAKTUICCKOE TPUMEHEHUE: (DOTOAIEMEHT, (OTOAATYUK, COJTHEUHAs OaTapesi, CBETOAMOI.

Jlemoncmpayuu

®oTo3PeKT Ha YCTAHOBKE ¢ TUHKOBOU IIACTHHOM.

HccnenoBanue 3akoHOB BHELTHETO GoTod(deKTa.

Cseroauo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiTel Pezepdopaa no paccesHuto o -yactuil. Ilnanerapuas monens aroma. [loctynatel bopa. M3nydyenue u
MOTJIONIeHUE (POTOHOB TIPH MEPEXO0JI€ aTOMa C OJTHOTO YPOBHSI SHEPTUU Ha Apyroi. Busl ciekTpoB. CrieKTp ypoBHEW SHEPTUH aTOMa BOJOPO/a.

BonnoBsele cBolicTBa yactull. Bosnsl ne bpoiinsa. KopnyckyaspHO-BOJIHOBOW Tyalu3M.

CrioHTaHHOE U BBIHYXKJIEHHOE U3TyYeHHe.

TexHuyeckue ycTpoiicTBa U MpaKTUYECKOe MPUMEHEHHUE: CIIEKTPAIbHBIN aHaIu3 (CIIEKTPOCKOIT), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Omnpenenenre AJIMHBI BOJHBI JIa3epa.

HaGmronenne nuHEHYaThIX CIIEKTPOB U3TyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

HabmtoneHnue nuHeuaToro crnekrpa.

Tema 3. Amomnoe a0po

DKCIIEpUMEHTHI, JOKA3BIBAIOIINE CJIOKHOCTh CTpOoeHUS sipa. OTKphITHE paguoakTHBHOCTH. ONBITH Pesepdopaa mo onpeneneHno coctaBa
paanoakTUBHOrO n3iaydeHus. CoiicTBa anbda-, 6eta-, raMMa-u3iaydeHus. BiusHue paanoakTHBHOCTH Ha JKHUBbIE OPTaHU3MBI.



OTtkpbITHE TIPOTOHA M HeliTpoHa. HyknonHast monens sapa ['eitzenOepra—Banenko. 3apsn sapa. MaccoBoe uncio sapa. M3otormsbl.

Anbda-pacniaa. DIeKTPOHHBIN U MO3UTPOHHBIN Oeta-pacnan. ['amMmma-uznydenue. 3aKoH paJuoaKTUBHOTO Pacaia.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlegekT macchl sapa.

SAnepHsle peakuuu. JleqieHUe U CUHTE3 SAEP.

Anepubiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI SACPHONM DSHEPIeTHKU. DKOJIOTHYECKHUE AaCTEKThI sISPHOU
SHEPreTUKHU.

DneMeHTapHble YacTulbl. OTKPBITHE TO3UTPOHA.

MeTob1 HaOIOICHHS U PETUCTPAIIUH SJIEMEHTAPHBIX YacTHII.

OdyHaaMeHTanbHbIe B3auMoeiicTBus. EqMHCTBO (hr3nueckoil KapTUHbBI MHpa.

TexHnyeckue ycTpoiicTBa U MpakTUYECKOe MPUMEHEHUE: JO3UMETP, Kamepa BuibcoHa, siaepHblii peakTop, aroMHasi Oomoa.

Jlemoncmpayuu

Cu€TurK HOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomol

HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (hoTorpadusiM).

Pa3nes 8. DiieMeHTHI ACTPOHOMMH U ACTPOPU3UKHU

Oranel pa3BUTUA acTpoHOMHUU. [IpHuKiIaqHOE M MUPOBO33pEHUYECKOE 3HAUYEHHE ACTPOHOMMH.

Bun 3Bé3nHoro Heba. Co3Bes3nust, spKkue 3BE3/1bl, JIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneunas cucrema.

Connue. ConneuHast akTUBHOCTh. MicTounuk sHeprun CosHia u 3BE3/1. 3BE3/1bI, UX OCHOBHBIE XapaKTePUCTUKH. [lnarpaMma «creKTpaibHbIN
KJIACC — CBETUMOCTBY. 3BE3/bl TJIaBHOM IOCIIEN0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB) Ul 3BE3] TTIAaBHOM IOCIEN0BATEIbHOCTH.
Buytpennee crpoenue 38€311. CoBpeMeHHBIE MTPEICTABICHHS O IPOUCX0XKIEHUU U 3BotoK CoHIla U 3BE31. DTarlbl )KU3HU 3BE3]L.

Mneunsiii [TyTe — Hama [Manaktuka. [lonoxxenne u nemxenne Connna B ['anaktuke. Tunsl ranaktuk. Paguoranaktuku u kBazapel. YepHbie
JBIPBI B SIAPAX TATAKTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa66ua. Paszberanue ranakruk. Teopus bonbioro B3pbiBa. PenukroBoe uzinydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

Habntoienust HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM KOMITbIOTEPHBIX MPUIOKEHHH I ONIpeIeTICHUS M0JI0KEHNUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO 1aTy: OCHOBHBIE c03Be3/1Us1 CEBEPHOIO MOIYIIApUs U SIPKHUE 3BE3BL.

Habmonenus B Teneckon JlyHsl, aner, Mneunoro Ilytu.

O0o0maroniee NnoBTOpPeHUE



Ponb ¢pu3uKy 1 acTpOHOMHM B S)KOHOMUYECKOM, TEXHOJIOTHUECKOM, COIIMATBHON M STHYECKOH chepax NesaTeIbHOCTH YeI0BEKa, POJIb U MECTO
(¢U3MKN ¥ aCTPOHOMHUHU B COBPEMEHHOH HAy4YHOH KapTHHE MHpa, poJib (PU3UUECKOH Teopuu B (HOPMUPOBAHHMM TPEACTABICHUN O (U3UUECKOM
KapTUHE MHpa, MeCTO (PU3NUECKON KapTUHBI MUPa B O0IIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUN O IPUPOIE.

MesknpeaMeTHbIe CBS3H

N3yyenune kypca ¢pusuku 6a30Boro ypoBHs B 11 Kiacce oCcymIecTBISAETCS € yYETOM CO/EPKATEIbHBIX MEKIPEAMETHBIX CBA3EH ¢ KypcaMu
MaTEeMaTHKH, OMOJIOTHH, XUMHUH, T€OTpapuu U TEXHOJIOTHH.

Medicnpeomemnvle nonsamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO TO3HAHUWS: SIBICHHE, HAYy4YHBIH (akT, THIoTe3a, (hu3ndecKas
BEJINYMHA, 3aKOH, TEOPHs, HAOIIOAEHHUE, SKCIIEPUMEHT, MOJIETMPOBAaHHE, MOJIENIb, U3MEPEHUE.

Mamemamuxa: pelnieHHE CHUCTEMBl YpPaBHEHHMH, TPUTOHOMETpUYECKHE (QYHKIMH: CHHYC, KOCHHYC, TAHI'€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M MX MPOEKIMU HAa OCH KOOPIHMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIC AIIEMEHTAPHBIX (YHKIHUH,
NPU3HAKH [TOJ00HS TPEYrOJILHUKOB, ONPE/IeICHIE TUIOIa I IUIOCKUX (GUryp 1 00bEMa Tel.

Buonoeus: snexTpuveckue sBICHHUS B JKUBOW NPHPOJE, KoJeOaTeIbHbIC NBM)KEHUS B KUBOW NPUPOZIE, ONTUYECCKHUE SBICHHUS B >KUBOU
IpUpoJie, ICUCTBHE PaINaIlU Ha )KUBBIC OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAss CTPYKTypa TBEPABIX Tell, MEXaHU3Mbl 00pa30BaHMs KPUCTAIUIMYECKON PEIIETKH,
CHEKTPaJIbHBINA aHAU3.

I'eocpaghus: MarHUTHBIE MTOTFOCA 3€MITH, 3aJI€KH MarHUTHBIX Py, POTOChEMKA 3eMHOM ITOBEPXHOCTH, PE/ICKA3aHUE 3€MIICTPSICEHHH.

Texnonoeus: TMHUU DIEKTpoOIepesad, TeHepaTop MEePEMEHHOI0 TOKa, 3JIEKTPOJBUIaTeNb, MHAYKIIMOHHAS Te4b, pajaap, paAuoNpUuEMHUK,
TEeJIeBU30D, aHTeHHA, TeseoH, CBU-neus, MpoeKIIMOHHBIH anmapaT, BOJIOKOHHAs ONTHKA, COJTHEUHas 0aTapest.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI IO ®PU3ZUKE HA YPOBHE CPEJHEI'O OBHLIEI'O
OBPA3OBAHUA

OcBoenue yuebHoro npeamera «du3nka» Ha ypOBHE cpeHero ooiiero oopazoBanus (0a30BbIil YPOBEHB) JOKHO 00ECIEUUTh JOCTHKEHHE
CJICYIOIIUX JINYHOCTHBIX, METAIIPEIMETHBIX U TIPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JluuHOCTHBIE pe3ynbTaThl OCBOCHMs ydeOHoro mpeamera «®Du3MKa» JODKHBI OTpa)kaTh TOTOBHOCTh W CIOCOOHOCTH OO0YYaroIIUXCs
PYKOBOJCTBOBATbCSI CPOPMUPOBAHHON BHYTPEHHEH NO3ULIMEN JMYHOCTH, CHUCTEMON LEHHOCTHBIX OpPHMEHTAluil, MO3UTUBHBIX BHYTPEHHUX
yOeXIeHUIi, COOTBETCTBYIOUINX TPAIUIIMOHHBIM IIEHHOCTSIM POCCUIMCKOTO O0IIEeCTBa, pacIIUpEHUE KU3HEHHOTO OIBITa U OMbITA JEATEIBHOCTH B
IIPOLIECCE peann3alii OCHOBHBIX HAINIPaBICHUN BOCIUTATEIbHON JAESITENbHOCTH, B TOM YHCJIE B YaCTH!

1) rpa:knaHcKoOro BOCIUTAHUSA:

c(OPMHPOBAHHOCTH TPAKIAHCKOH MO3UINH 00YUAIOMIEroCcsi KaK aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCUHCKOTO 00IIEeCTBa;

NPUHATHE TPATUIMOHHBIX O0IIEYEeIOBEYECKUX IT'YMAaHUCTHUECKUX U IEMOKPATHUECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpECAX IPaKAAHCKOTO OOIIECTBa, y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeNIbHOMN
OpraHu3ally;

YMEHHE B3aUMOJIEHCTBOBATH C COLIMAIbHBIMU HHCTUTYTAaMH B COOTBETCTBHHM € UX (PYHKUMAMU U HA3HAUECHUEM;

TOTOBHOCTb K TyMaHUTapHON U BOJOHTEPCKOU NEATENBHOCTH;

2) naTPpUOTHYECKOI0 BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh POCCUHCKOM Ipa)1aHCKOW UAEHTHYHOCTH, MaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHUE K rOCYAapCTBEHHBIM CHMBOJIAaM, JOCTUKEHHUSIM POCCUMCKHUX YUEHBIX B 001acTH (DU3UKHU U TEXHUKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OLIEHUBATH CUTYAIMIO M IPUHUMATh OCO3HAHHBIE PEILICHHsI, ODUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B
TOM YHCIIE B AEATEIBHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUHUBOIO OYIyIIETro;

4) 3cTeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLLIEHUE K MUPY, BKJIIOUasi 3CTETUKY HAy4YHOT0 TBOPUECTBA, MPUCYILETro (PHU3HUECKON HAYKeE;

S) TPYAOBOI0 BOCIIMTAHHUSA:

MHTEPEC K pa3IuYHbIM cepaM npodhecCHOHATBEHON NEeATENbHOCTH, B TOM YHCJE CBSI3aHHBIM C (PM3UKON M TEXHUKOM, yMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOP Oynyiel mpodeccuu 1 peaTn30BbIBATH COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHMIO B 00J1acTH (DU3UKH HA TIPOTSHKCHUH BCEH )KU3HU;



6) PK0JI0rHY€eCKOro BOCIIMTAHHUSA:

c(hOPMHUPOBAHHOCTH IKOJIOTUIECKON KYJIBTYPhI, 0OCO3HAHUE IIT00AIEHOTO XapaKTepa SKOJIOTHUECKUX MPOOIIeMm;

IUIAHUPOBAHHUE U OCYIIECTBICHUE ICHCTBUI B OKPY)KAOIIIECH Cpe/ie Ha OCHOBE 3HAHMS IIeJICH YCTOWYHUBOTO Pa3BUTHSI YEIOBEYCCTBA;

paciIpeHne OnbITa AesITeIbHOCTH SKOJOTHYECKON HAIPaBJICHHOCTH HAa OCHOBE MMEIOLINXCS 3HAHUHN 10 (PU3UKE;

7) HEeHHOCTH HAYYHOTO MO3HAHMS

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHME IICHHOCTH HAYYHOH JIEATEIbHOCTH, TOTOBHOCTD B IIpOIiecce U3yYeHHUs (DU3UKH OCYILECTBISITh MPOSKTHYIO U HCCIICI0BATEIbCKYIO
ACATCIIBHOCTH I/IHI[I/IBI/II[yaJ'II)HO U B rpynne.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHBIC YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS
Ba3oBble 1oruyeckue geiicTBUA:
CaMOCTOSITENTLHO (hOPMYITHPOBATH U aKTYAJIM3UPOBATH MPOOJIEMY, paCCMAaTPHUBATh €€ BCECTOPOHHE;
OIIPEAEIIATD LN AESITEIbHOCTH, 3aJaBaTh IApaMETPbl U KPUTEPUH UX TOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHS B pACCMAaTPUBAEMBIX (PU3NUYECKUX SBJICHUSX;
pa3pabaTbIBaTh IUIaH peLIeHUs IPoOIeMbl ¢ yU4ETOM aHaIN3a UMEIOIINXCS MaTepUAIbHBIX U HEMaTepUaIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B JIESITEIHOCTD, OLIEHUBATh COOTBETCTBUE PE3Y/IbTATOB LENSIM, OLIECHUBATh PUCKU MOCIEACTBUM NESTEIbHOCTH;
KOOPAMHUPOBATh U BBIOJIHATH padOTy B YCIOBUAX PEaIbHOTO, BUPTYaJIbHOIO 1 KOMOMHHUPOBAHHOTO B3aUMOJIEHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIIEHUH )KU3HEHHBIX TPOOJIEM.
ba3oBble uccienoBarebcKue 1eHCTBHA:
BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATUSAMHU U METOIaMU (PU3HUECKON HAYKU;
BJaJIeTh HaBBIKAMH YU€OHO-HCCIE0BATENbCKON W TMPOEKTHOW JeATeNbHOCTH B 00JacTH (PU3MKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB pelIeHHMs 33/1a4 GU3NUECKOTO COAEePHKAHUs, IPUMEHEHHUIO PAa3IUNYHBIX METO/I0B IO3HAHMUS,
BJaJIeTh BUAAMHU JESITEIBHOCTH MO MOJYYSHHWIO HOBOTO 3HAHMSA, €r0 MHTEpIpeTaluu, npeoOpa3oBaHUIO U MPUMEHEHHIO B Pa3JIMYHBIX
y4eOHBIX CUTYaIUSIX, B TOM YHCIIE€ IPU CO3JaHUH YU€OHBIX IIPOEKTOB B 00JIaCTH (U3HKH;
BBISIBJISITH NPUYMHHO-CIIEACTBEHHBIE CBSI3W M aKTyalM3UpOBaTh 3a7ady, BbIIBUraTh TUIOTE3y €€ pelleHUs, HaXOAWUTh apryMEHThI JUIs
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUMN, 3a]]aBaTh IAPAMETPhl U KPUTEPUH PELLICHUS;
aHAJIM3UPOBATH MOTYYCHHBIE B XO/I€ PEIICHHUS 3aJa4ul Pe3yJIbTaThl, KpUTHUECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH H3MEHEHHE
B HOBBIX YCJIIOBHSIX;
CTaBUTh U (POPMYIHPOBATH COOCTBEHHbIE 3a7aul B 00pa30BaTEIbHOM 1€ATEIILHOCTH, B TOM YUCIIE IIPU U3YyYEHUH (PU3UKU;
JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh MPUOOPETEHHBIH OMBIT;
YMETb IIEPEHOCUTh 3HAHUS MO (PU3UKE B IPAKTHUECKYIO 001aCTh )KU3HEACITEIbHOCTH;



YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTeH;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAIBHBIE TOAXOAbl U PEIICHMUS;

CTaBUTb MPOOJIEMBI U 3a]auyl, JOMYCKAIOIUE aJbTEPHATUBHBIEC PELICHHUS.

Paborta ¢ undopmanmeii:

BJIaJIeTh HaBbIKAMH INOJIY4eHUs MH(POpMALUU (PU3MUECKOrO COAEpKaHHUs U3 MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATENBHO OCYILECTBIATh
MOUCK, aHAJIN3, CHCTEMATU3aINI0 ¥ HHTEPIPETANIO HH(OPMAIIMK PA3IIMYHBIX BUIOB B (HOPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTb HH(OPMAIIHH;

WCTOJIB30BAaTh CPENCTBA WH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B PEHICHWH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHU3alMOHHBIX 3a/a4 ¢ COONIoIeHueM TpeOOBaHUH IPrOHOMUKH, TEXHUKU O€30MACHOCTH, I'MTHEHbI, pecypcocOepeeHMs, MPaBOBBIX U
ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

CO3J1aBaTh TEKCThI (PU3UYECKOTO COACPIKAHUSA B PAa3IUUHBIX opMaTax ¢ yuéToM Ha3HaYeHUs WH(GOpPMALMU U 1IeJICBOH ayJJUTOPUH, BBIOUpast
ONTHUMAJIbHYIO (POPMY IIPEJICTABICHUS U BU3YyaIH3aLUH.

KoMmmyHukaTnBHBIEe yHHBepcaibHble YueOHbIe 1elCTBUSA:

OCYILECTBIATH OOILIEHHE HA YpOKaX (PU3UKU U BO BHE-YPOUHOM JESATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(MIMKTHBIX CUTYallMi U cMAT4aTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MIOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON pabOThI;

BbIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JICHCTBUI C yUETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXJI0T0 WiieHa KOJJIEKTUBA;

IIPUHUMATh LIEJIM COBMECTHOW JIEATEIBHOCTH, OPTraHW30BBIBATH M KOOPAWHHUPOBATH JEHUCTBHUS NO €€ JNOCTHKEHMIO: COCTAaBJIAThH ILIAH
JeUCTBUH, paclpeslesIaTh PoJiu ¢ yu€TOM MHEHUH Y4aCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOM palboThI;

OLIEHHMBATh KAYECTBO CBOETO BKJIA/1A U KaXKJA0I0 yYaCTHUKA KOMaH/Abl B OOIIMI pe3yabTaT M0 pa3pabOTaHHBIM KPUTEPHSIM;

IIpeAJIaraTb HOBBIE IIPOEKTHI, OLIEHUBATH UAEH C ITO3ULIMY HOBU3HBI, OPUTHHAIIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIATh IMO3UTHBHOE CTPATETMUYECKOE IIOBEIEHHWE B PA3IMYHBIX CHUTYalUsAX, MPOSBIATH TBOPUYECTBO M BOOOpakeHHe, ObITh
MHULMATUBHBIM.

PerynsiTuBHble YyHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranmu3anmus:
CaMOCTOSITENIbHO OCYLIECTBIIATH MO3HABATEJIbHYIO JAEATEIbHOCTh B 00JacTH (U3WKM W aCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTAaBJISATh IJIaH PEIEHUs pacu€THBIX M KAa4eCTBEHHBIX 3ajay, IJIaH BBIMOJHEHHS] NMPAKTHUYECKOH paboThl ¢ y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEIOUTCHHIH;
JaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;



paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATNOYTCHHUIA;

JieNIaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (DOPMHUPOBAHHWIO W TIPOSBICHHUIO JPYIUIMUA B 00JACTH (U3MKH, IMOCTOSHHO IIOBHINIATH CBOM 0Opa3oBAaTENbHBIA U
KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHATbHbII HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHTYaI[UsIM, BHOCUTh KOPPEKTUBHI B IEATEIHHOCTh, OLIEHUBATH COOTBETCTBHE PE3YIHLTATOB LIETISM;

BJIaJICTh HABBIKAMH MMO3HABATEIBHON pe(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHIA M MBICIUTEIBHBIX MPOIECCOB, HX PE3YILTATOB U
OCHOBAaHHI;

MCTIOJIB30BATh MPUEMBI peIICKCHUU TSl OLICHKH CUTYAIHH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OIICHHBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS M0 UX CHUKEHUIO;

MPUHUMATh MOTUBBI M QPTYMEHTHI IPYTUX NP aHAIM3E PE3YNIbTAaTOB ACATEIbHOCTH;

MPUHUMATD ce0sl, MOHMMAas CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI M QPTYMEHTHI IPYTUX MPH aHAIIN3E PE3YNIbTAaTOB ACATEIHHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mporecce mocTHXKEHUST THYHOCTHBIX PE3YJIbTATOB OCBOCHHS IMPOTPaMMBbI MO (PHU3HMKE JJIs YPOBHS CpelHEero odmiero oOpa3oBaHUS y
00yJaroImuxcs COBEPIIEHCTBYETCS YMOLIMOHAIBHBIN HHTEIUIEKT, IpeArnonaraionuil copMupoBaHHOCTb:

CaMOCO3HaHUSsI, BKJIIOYAIOMIETO CIIOCOOHOCTh IMMOHMMATh CBOE IMOIMOHAIBHOE COCTOSIHHE, BHJIETh HAIIPABIICHHS Pa3BUTHS COOCTBEHHOM
SMOLMOHAIBHOM chepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpETYJIMPOBAaHMUS, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEIEHUE, CHOCOOHOCTh
aIalITUPOBATHCS K SMOIMOHATBHBIM U3MEHEHUSIM U MPOSIBISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIINH, BKIIOYAIOIIEH CTpEeMIIEHHE K AOCTIDKEHHIO IIETH M YCIEeXy, ONTUMHU3M, HHHIIMATHBHOCTh, YMEHHUE JEHCTBOBATH
UCXO0/1 U3 CBOUX BO3MOXKHOCTEH;

OMITATHH, BKIIOYAIOMIEH CHOCOOHOCTh MOHMMATh ASMOIMOHAIBHOE COCTOSIHUE JIPYTHX, YUHTHIBATh €r0 MpPHU OCYIIECTBICHHH OOIIEHWUS,
CIOCOOHOCTH K COUYBCTBHIO U CONEPEKHUBAHUIO;

COITMANTEHBIX HAaBBIKOB, BKIIFOUYAIONIMX CIIOCOOHOCTHh BBICTPAaWBATh OTHOIICHUS C APYTUMH JIFOJBMH, 3a00THUTHCS, MPOSBISATh HHTEPEC U
paspemniaTh KOH()IUKTHI.

NNPEJMETHBIE PE3YJIbTATbBI
K xoHiy oOyuenust B 10 kiacce mpeaMeTHbIE pe3yslbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)kaTbh C(HOPMUPOBAHHOCTH Y OO0y4aroIIUXCs
YMECHMM:



J€MOHCTPUPOBATh HA IPUMEPaAX Pojb U MECTO (PU3UKH B (HOPMUPOBAHMM COBPEMEHHON Hay4YHOW KapTHHBI MUpa, B Pa3BUTUH COBPEMEHHOMN
TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKOMN AESITEIBHOCTHU JIHOJEH;

YUUTBIBATh TPAHUIBI IPUMEHEHUS U3YyUCHHBIX (U3MUYECKHX MOJEJEH: MaTepualibHas TOUKa, MHEpLHUaIbHAs cUcTeMa OTcuéTa, abCOIIOTHO
TBEPIOE TEJO, HICATBHBIN ra3, MOAEIH CTPOCHUS Ta30B, JKUIAKOCTEH M TBEPABIX TEJ, TOUYCUHBIN IIEKTPHUUECKUH 3aps]] PU PEHICHUN (PU3NIECKUX
3ajad4;

pacrio3HaBaTh (pu3HuecKue sBICHHS (IIPOIecCchl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB MEXAHHMKH, MOJEKYISPHO-KMHETUYECKOH TEeOpuu
CTPOEHUS BEILEeCTBA U NEKTPOIMHAMUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKEHHE, CBOOOJHOE Na/leHUe T, IBH)KEHHUE 110
OKpY>KHOCTH, HHEPIIUs, B3auMo/ieiicTBue Tei, nuddys3us, OpoyHOBCKOE IBHKEHHE, CTPOCHHUE KUIKOCTEH M TBEPABIX TEI, U3MEHEHNE 00BhEMa Tel
IIpYU HarpeBaHuM (OXJIAXIEHUH), TEIUIOBOE paBHOBECHE, CIIApEHHE, KOHCHC AU, [UIaBJICHUEe, KPUCTAJUIM3allus, KUIIEHUE, BIaXKHOCTh BO3yXa,
IIOBBIIICHNE IABJICHUS Ta3a IIPU €r0 HAarPEBAHUM B 3aKPBITOM COCYJIE, CBA3b MEXAY ITapaMeTpaMu COCTOSIHUS I'a3a B U30IPOLECCAX, dIEKTPU3ALIMS
T€J, B3aUMOJEHCTBUE 3aps10B;

OIMCBHIBATh MEXaHUYECKOE JABIKEHHE, HCIIONB3Ys (PM3NYECKHE BETMYMHBL: KOOPIUHATA, ITyTh, IEPEMEIIEHIE, CKOPOCTh, YCKOPEHHUE, Macca
TeNna, CUjla, UMIyJbC Teja, KUHETHUeCKasi SHeprusi, MOTCHLUAIbHAs HEPrusi, MexaHudyeckas padoTa, MEXaHHMYeCKasi MOIIHOCTb; MPU OMHUCAHUU
MPAaBUIHHO TPAKTOBATH (PM3UUECKUN CMBICI MCIIOJIb3YEMbIX BEIMYHH, UX 0003HAYCHUS U €IUHHIIBI, HAXOJUTH ()OPMYIIBI, CBSI3BIBAIOINE TAHHYIO
(GU3NYECKyIO BETMUYHHY C APYTMMHU BEIMYHMHAMU;

OINMCHIBATh U3YYEHHBIE TEIJIOBBIE CBOICTBA TENl U TEIUIOBBIE SIBJICHUS, UCIONb3Yyd (U3NYECKUE BEIMYMHBL: JIaBJIEHUE Ta3a, TeMIleparypa,
CpeIHss KMHETUYECKasl PHEPTUs Xa0THUECKOIO JBUKEHUS MOJIEKYJI, CPEIHEKBAIPATUUHAS CKOPOCTh MOJIEKYJI, KOJTMYECTBO TETUIOTHI, BHYTPEHH SIS
sHeprus, pabora raza, Ko3GPUIMEHT MOJIE3HOr0 JAEHCTBUS TEIUIOBOIO JBUTraTels; IPU ONMHMCAHWUU MPABUIBHO TPAKTOBATh (PU3NYECKUN CMBICI
UCMOJb3yEeMbIX BEJIWYMH, UX OOO3HAYEHMS M €IUHMIIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIOLIME JAHHYIO (DU3MUECKYI0 BEJIMYMHY C JAPYTHMMHU
BEJIMYMHAM;

OIUCHIBATh M3YYEHHBIE DJEKTPUUYECKHE CBOMCTBA BEIECTBA M IJIEKTPUUECKUE SBICHMS (TPOLECCHI), HCIONB3Ys (hU3MUECKUE BEIUYHHBI:
INEKTPUYECKUN 3apsiJl, DJIIEKTPUUYECKOE T0JIe, HAPSHKEHHOCTD IOJIs, MOTEHIMAII, PA3HOCTh MOTEHIUAJIOB; IIPU ONMCAHUU ITPaBUIILHO TPAKTOBATh
(u3nUecKuit CMBICI UCTIONb3YEMBbIX BEJIMUNH, UX 0003HAUEHUS U €JMHULIBL; YKa3bIBaTh ()OPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETHUUHY
C IpYTHMHM BEJIMYNHAMUY,;

aHAJM3UPOBATh (PU3UUECKUE MTPOLIECCH U SBJICHUS, UCTIONb3Ys (PU3MUYECKHe 3aKOHBI U MPUHLUIBL: 3aKOH BceMUpHoro Tsrorenus, I, 11 u 111
3aK0HbI HBIOTOHA, 3aKOH COXPAaHEHUSI MEXaHUUYECKON SHEPTUH, 3aKOH COXPAaHEHHUs UMITYJIbCA, IPUHIIUI CYIIEPIIO3UIUU CHJI, TPUHIUIT pABHOIIPABUS
MHEPLUUAIBHBIX CHCTEM OTCYETA, MOJEKYIIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHMS BELIECTBA, Ia30BbIE 3aKOHBI, CBS3b CPEAHEN KHMHETHYECKOU
SHEPIUM TEMJIOBOTO JIBUKEHUS MOJEKYI ¢ abCOJIIOTHOW TeMIepaTypoil, NMepBblii 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPAaHEHMS JIEKTPHUYECKOTO
3apsna, 3akoH KynoHa, mpu 3ToM pa3nnyaTh CIIOBECHYIO (DOPMYIHUPOBKY 3aKOHA, €M0 MaTEMAaTHUECKOE BRIPAXKCHHE U YCIIOBHS (TPAHUITBI, 00JIACTH)
IIPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TNPUHIUIBI JACUCTBUS MAIIWH, NPUOOPOB M TEXHUYECKHX YCTPOMCTB; pa3inyaTh YCIOBHS HUX O0€30MacHOro
HCIIOJIb30BaHUs B [IOBCEIHEBHOM JKU3HU;



BBINOJIHATH SKCIIEPUMEHTHI 110 UCCIICOBAHUIO (DU3HUECKUX SBJICHHI U IPOIIECCOB C HCITOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHIA, TPU
3TOM OPMYITUPOBATE MPOOIIEMY/3a]auy U TUTIOTE3Y YI€OHOTO IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEITI0KEHHOTO 000py/TI0BaHUS, TPOBOIUTH
OTIBIT U OPMYJIUPOBATH BBHIBOJIBI,

OCYHICCTBIIATL MPAMBIC W KOCBCHHBIC H3MCPCHHA (1)I/I3I/I‘-ICCKI/IX BCJIMYMH, IIpHU 3TOM BBI6I/IpaTL ONTUMAIbLHBIN CHOCO6 U3MCPCHUA U
WCIIOJIb30BATh U3BECTHBIC METOIBI OIEHKH IMOTPEITHOCTEH N3MEPECHHUH;

HCCIICA0BAaTh 3aBUCHUMOCTU MCKIY (1)I/I3I/I‘-IGCKI/IMI/I BCJIMYMHAMU C HCIIOJIb30BAHHUCM IIPAMBIX H3MepeHHﬁ, Ipu 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DPMKCUPOBATh PE3yJbTAThl MOJYYCHHOW 3aBHCUMOCTH (U3WYECKUX BEIMYMH B BHJC TaOJUI[ U TPaduKOB, JeaTh BBIBOIBI IO
pe3yJibTaTaM UCCIIeIOBAHNUS;

co0JIr0IaTh IpaBMiIa 0€30MaCHOTO TPY/Aa P MPOBEICHUH UCCIICIOBAHUN B paMKaX Y4eOHOT0 SKCIIEPUMEHTA, y4eOHO-HCCIIeI0BATEIbCKON U
MPOCKTHOM JICATEIBHOCTH C MCIIOIb30BAHMEM U3MEPHUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO 000PYIOBAHUS,

pemarh pacu€éTHBIC 3aJla4M C SIBHO 3a/JIaHHOW (PU3MUYECKOW MOJEIbI0, MCIOJIb3Ys (PU3MYECKHE 3aKOHBI W MPHHIUIIBI, HA OCHOBE aHAlN3a
YCIIOBHS 337a4ll BBIOMPATh (PU3MUECKYIO MOJEINb, BBINENATH (PU3UYECKUE BETHMYUHBI U (POPMYIIBI, HEOOXOAUMBIC JUIsl €€ PEelIeHHs, TPOBOJNUTH
pacy€Thl U OLICHUBATh PEATLHOCTH MOJYUYEHHOTO 3HAYCHUS] (PU3UUCCKOM BEITMYUHBI;

peniaTh Ka4yeCTBEHHBIE 3aJa4M: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUYMBYIO LIEMIOYKY PACCYKICHUW C ONOPOM HAa M3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3HUECKUEC SIBIICHUS,

HCIIOJIB30BATh IMPU PpCIICHUN y‘-IC6HBIX 3aaa4 COBPEMCHHBIC I/IH(l)OpMaIII/IOHHI)Ie TEXHOJIOTHUHU IAJIA ITOUCKA, CTPYKTYPUPOBAHW A, UHTCPIIPETALINN
W TIPEACTaBJICHUs Yy4eOHOW M HAYYHO-TIONMYJSIPHOW WHGOpPMAIIMU, TONYYEHHOW W3 PA3JIMYHBIX HCTOYHHUKOB, KPUTHYCCKH aHAIU3UPOBAThH
oJiyyaeMyro HH(GOpMaIuIo;

MPUBONTH IPUMEPHI BKJIAJa POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYIKAIOIIECTO MUPA,
B Pa3BUTHUEC TCXHUKU U TGXHOHOFI/Iﬁ;

UCIIOJIb30BATh TEOPETUYECKUE 3HAHUSI M0 (PU3UKE B TOBCETHEBHOM KU3HM ISl 0OecriedeHus: 0€30MacHOCTH pU 0OpalieHny ¢ TpudopamMu 1
TEXHUYECKHMH YCTPONUCTBAMH, JIJIsl COXPAHECHHUS 3I0POBbsl M COOJTIOICHUS] HOPM KOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOIICH Cperie;

paboTaTh B TpyIIE C BBITOJHEHHEM pPAa3JIMYHBIX CONMAIBHBIX pOJIeH, TUIAHHUPOBAaTh pPabOTy TPYIIbI, PAIMOHAIBHO PACHPEICIATh
00s13aHHOCTH U IJIaHUPOBAaTh ACATCIIBHOCTbL B HECTAHAAPTHBIX CHUTYyallMAX, aACKBATHO OLCHMBATH BKJIAJA KaXAOT'O0 M3 YYAaCTHUKOB TI'PYIIIEI B
peLIeHue paccMaTpUBaeMOi TPOOIIEMBI.

K koniy oOyuenus B 11 Kiiacce mpegMETHBIC Pe3ylbTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTH y O0YUArOLIHXCS
YMEHUN:

JEMOHCTPUPOBATh HA TIPUMEPaxX Pojib U MeCTO (PU3UKH B (POPMUPOBAHUH COBPEMEHHON HAYYHOW KApTHHBI MHPA, B Pa3BUTHH COBPEMEHHOMN
TEXHUKHU U TeXHOHOFI/Iﬁ, B HpaKTH‘-IeCKOfI ACATCIIBHOCTHU HIO)Ieﬁ, TCJIOCTHOCTh U €ANUHCTBO Q)HSH‘IeCKOI\/’I KapTUHBI MUpPaA,

YYUTBIBATh TPAHUIIBI MIPUMECHEHUS U3YYCHHBIX (DU3MUECKUX MOJIENICH: TOYCUHBIA AJICKTPUUCCKUI 3apsil, JIyd CBETa, TOUCYHBIH HCTOUHUK
CBeTa, siZIepHAst MOJIENb aTOMa, HYKJIOHHAs! MOJIEJIb aTOMHOTO $Si/Ipa NIPU PEICHUH PU3NIECKUX 337134,

pacrio3HaBaTh (U3UYECKUE SBICHHUSA (IIPOIECChI) M OOBSICHATH MX HAa OCHOBE 3aKOHOB OJJIEKTPOAMHAMHUKM W KBAHTOBOM (DU3HKH:
AJIEKTPHYECKAs] IPOBOJUMOCTbD, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JCHWCTBUS TOKA, B3aMMOJCHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAS



WHIYKLINS, TeACTBUE MAarHUTHOTO MOJIS HAa IPOBOJAHUK C TOKOM U JIBHXKYIIHUIICS 3apsii, 3IEKTPOMarHUTHbIE KOJIeOaHHs M BOJIHBI, MPSMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTPaKEeHHE, MpesIoMIIeHHEe, nHTephepeHIus, AMPaKIHsI U NOJIAPU3ALHUs CBETA, TUCIIEPCHs CBETA, (POTOANEKTPHUUECKHUN
spdext (porosddexT), cBeToBoe naBieHHE, BO3HWKHOBEHHE JIMHEWYATOrOo CIEKTpa aToOMa BOAOPOJA, €CTECTBEHHAss W HUCKYCCTBEHHAs
PazavoOaKTUBHOCTb;

OIKCHIBAaTh U3YUEHHBIE CBOMCTBA BEUIECTBA (DJIEKTPUUECKUE, MAaTHUTHBIE, ONTHYECKHE, ANEKTPUUYECKYIO MPOBOIUMOCTb PAa3IUYHBIX CPEel) U
9JIEKTPOMArHUTHBIE SBJICHUS (IIPOIECCHI), UCTIONB3Ysl (PU3HUECKUE BEIMUYUHBI: IEKTPHUECKUH 3apsi/l, CHJIa TOKA, SJEKTPUUYECKOE HaNpsiKeHUE,
ANEKTPUYECKOE COMPOTHUBIICHUE, PA3HOCTh MOTEHIINANIOB, SJIEKTPOABIKYIIAs crila, paboTa TOKa, MHIYKIUS MAarHUTHOTO TOJIA, CHiia AMIiepa, cujia
JlopeHnia, MHAYKTUBHOCTh KaTYLIKH, SHEPTHS 3JIEKTPUUECKOT0 M MarHUTHOTO IOJIEH, MEPUOJ U YacToTa KosuebaHuil B KojaebaTeIbHOM KOHTYpE,
3apsij ¥ cujia TOKA B MPOLIECCE TAPMOHUYECKUX SJIEKTPOMArHUTHBIX KoJeOaHui, (OKYCHOE pACCTOSIHUE U ONTHUYECKas CHIIA JIMH3BL, TPU OMHCAHUU
MPAaBUIIHLHO TPAKTOBATH (PU3UYECKHIA CMBICI HCIIOB3YEMbIX BETMYMH, HX 0003HAYCHUS U €AUHUIIBI, YKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO
(bU3MYECKYIO BEIUYUHY C APYTUMU BEIMYUHAMU;

OIMCHIBATh M3yYCHHBIC KBAHTOBBIC SIBICHUS M MPOIECCHI, UCIONB3YS (PU3MUECKHE BEIHMUMHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJH, UIMHA
BOJIHBI M YAaCTOTA CBETA, SHEPTUs U UMIYJIbC (POTOHA, MEPUOJ MOTypacaga, SHEPTus CBA3H aTOMHBIX SII€P, IPU ONMCAHUU MPABUIBHO TPAKTOBATH
(U3NYIEeCKU CMBICI UCTIONB3YEMBIX BEJTMUNH, UX 0003HAYCHUS M €JMHUIIBL, YKa3bIBaTh (JOPMYIIBI, CBS3BIBAIOIINE JaHHYIO (DU3MUYECKYIO BEIUUHHY
C IpYTUMH BETMYMHAMHU, BEIYUCIIATH 3HAUeHUE (pU3nUecKol BEINUHHBI,

aHAJIM3UPOBATh (PU3NUECKHE IPOLIECCHI U SABJICHUS, UCTIONb3Ys (PU3MUECKHUE 3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI I10CJIEI0BATEIBLHOTO U
MapaJUIEIbHOTO  COEAMHEHUs IIPOBOAHMKOB, 3akoH Jlkoyms—J/leHna, 3akOoH 2JIEKTPOMAarHUTHOM WHAYKLIHH, 3aKOH MPSMOJIMHEWHOTO
pacnpocTpaHEHHs CBETa, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPEIOMIIEHHS CBETa, ypaBHEeHUe DiHIITeiHA U1 (oTor(ddeKTa, 3aKOH COXpPaHEHU S
SHEPTrUH, 3aKOH COXPAHEHMSI HMITYJIbCA, 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsi/ia, 3aKOH COXPaHEHHUsI MacCOBOT'0 YMCIIa, NOCTYJIaThl bopa, 3akoH
PaZMoOaKTUBHOIO paclaja, Mpu 3TOM pa3nyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BhIpAXKEHHE U YCIOBHS (TpaHMIIbI,
00J1acTH) NIPUMEHUMOCTH;

OTIpeIEIIATh HApaBJIeHUE BEKTOpA MHIYKIIMU MarHUTHOTO IOJISI IPOBOJHUKA C TOKOM, CHiIbl Amnepa u cuiibl JIopeHua;

CTPOUTH M OMMCHIBATh N300paKeHHE, CO3JaBaeMO€e IJIOCKUM 3€pKaJloM, TOHKOM JIMH30H;

BBITIOJTHATH SKCIIEPUMEHTBHI [0 UCCIIETOBAaHUIO (PU3HUECKUX SBJICHUH U MPOLIECCOB C UCIIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUI: TpH
3TOM (HhOpMYIHPOBATH NPOOIIEMY/3a1auy U TUIIOTE3Y y4EOHOT0 SKCIIEPUMEHTA, COOMPaTh YCTAHOBKY M3 MPEJIOKEHHOT0 000py10BaHUs, IPOBOIUTh
OTIBIT U (POPMYITMPOBATH BHIBObI;

OCYILIECTBJIATh MpPSIMbIE M KOCBEHHbBIE H3MEpEHHUS (PU3MUECKHX BEIWYMH, IPU 3TOM BBIOMpPATh ONTUMAIBHBINA CIOCOO H3MEpeHUus u
HCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEN N3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH (DU3MUECKHX BEIMYMH C MCIOJIb30BAaHUEM MPSMBIX W3MEpPEHUIl: MpU ATOM KOHCTPYHPOBAaTh YCTAaHOBKY,
(¢uKcupoBaTh Pe3yNbTaThl MOJTYYEHHONW 3aBUCHUMOCTH (PU3UYECKUX BEIMYMH B BHJE TAaOMUI] U rpadUKOB, JeaTh BBIBOJBI MO pe3yiabTaTaM
UCCIIEIOBaHMUS;

co0uoaTh mpaBuiIa 6€30MacHOTo TPyAa P MPOBEICHUN HCCIIeIOBAaHUN B paMKax y4eOHOT0 3KCIIEpHUMEHTa, y4eOHO-UCCIIeI0BATENbCKON 1
MIPOEKTHOM 1eATEIbHOCTHU C UCIIOJIb30BAHUEM U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBAHMS;



pemarh pacu€éTHbIC 3a/1a4M C SBHO 33JaHHONW (PU3MYECKOW MOJEIbIO, UCTIONB3Ys (PU3MUECKUE 3aKOHBI M MPHHIIUIBI, HA OCHOBE aHAIN3a
YCIIOBUS 337aud BBIOMPATh (U3UYECKYIO MOJEIb, BBIACIATh (PU3NYSCKUE BEITUYHHBI U (HOPMYIIbI, HEOOXOIUMBIC JIUIS €€ pelICHHs], TPOBOJIUTH
pacy€Thl M OLICHUBATh PEATLHOCTH MOJYYEHHOT'0 3HAYCHUST (PU3NICCKOI BETHUNHBL;

peliaTh Ka4yecTBCHHbBIC 3aJaYd: BBICTPAMBATh JIOTUYECKU HEMPOTUBOPECUMBYIO IIETIOYKY PACCYXICHHI C OMOPON HAa MU3YUEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PH3HUECKUE SIBIICHHS,

MCIIOJIb30BATh MPH PEIICHUU YUEOHBIX 33]1a4 COBPEMEHHbBIE HH()OPMAIIMOHHBIC TEXHOJIOTHY JUIS IIOUCKA, CTPYKTYPUPOBAHHS, HHTEPIIPETALIUU
U TIPEACTaBJICHUs Y4eOHOW M HAYYHO-TIONYJSIPHOW WHGOpPMAIMU, TONYYEHHOW W3 PA3JIMYHBIX HCTOYHUKOB, KPUTHYCCKH aHAIU3UPOBATH
MOJTy4aeMyi0 HH(POPMAITHIO;

OOBSICHATh TPUHIIMITBI ACUCTBUS MAIIMH, PHOOPOB U TEXHHUYECKUX YCTPOKMCTB, Pa3liM4aTh YCIOBHUS UX OE30MACHOTO HCIIOJIb30BaHHS B
IMOBCEAHEBHOM KU3HU;

MPUBOANUTH PUMEPHI BKJIaJIa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE HAYKH, B OOBSICHCHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TCOPETUUECKUE 3HAHMSI 1O (PU3HMKE B MOBCETHEBHOM JKU3HU JIJIsl 00ecIieueHus1 0e30MacHOCTH IPpU 00paIlieHu ¢ prUOopamMu U
TEXHUYECKUMH YCTPOUCTBAMH, JJISI COXPAHCHHUS 3[I0POBbS U COOIOACHUS HOPM KOJIOTHYECKOTO TIOBEJICHUS B OKPYKaIOIIEH Cpee;

paboTaTh B TpyIIE C BBITOJHECHHEM PAa3JIMYHBIX COLMAJBHBIX POJICH, IUIAHUPOBATh pabOTy TPYIIbI, PAIMOHAIBHO PpaCIPEACITh
00sI3aHHOCTH ¥ TUTAHUPOBATH JICATEIBHOCTh B HECTAHAAPTHBIX CHUTYAIUSAX, aJICKBATHO OICHWBATH BKJIAQJ KaXKJIOTO W3 YYaCTHUKOB TPYIIBLI B
pelieHre paccMaTpuBaeMon IPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/m OpOrpaMMbE Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 06pA30BATETBHBIE
padoThI padoThI pecypesi
Pazgen 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3nKa U METOJIbl HAYYHOTO MO3HAHUS 2 bubmaorexa LIOK
' ARTHAYE https://m.edso0.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubnuoreka [{OK
21 Kunematitka > https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
22 Alunamika ! https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnnoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmnoreka IIOK
32 OCHOBEI TepMOZHHAMHKL 10 : https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubmuorexa [IOK
’ da30BbIe IEPEXOBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. JIEKTPOJIUHAMUKA
4.1 DneKTpocTaTuKa 10 2 bubmorexa TIOK

https://m.edsoo.ru/7f41bf72
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[TocTosAHHBIN 25IeKTpUYECKU TOK. TOKH
B Pa3IMYHBIX Cpeaax

4.2

Hroro no pazneny
PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

12
22

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41bf72



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

11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06Pa30BATETBLHBIE
padoTbI padoThbI pecypeb
Pazpnen 1. JIEKTPOJANHAMUKA
1.1 MaruauTtHoe nozie. DIeKTpOMarHuTHas 11 1 3 bubmuoreka [IOK
) WHIYKIUS https://m.edsoo.ru/7f41c97¢c
Wroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
71 MexaHn4YecKHe U dJIEKTPOMAarHUTHBIE 9 1 bubnnorexa [JOK
' KoJeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 5 1 bubnnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
2.3 Onrura 10 3 https://m.edsoo.ru/7f41c¢97c
Hroro o pazaeny 24
Pa3znen 3. OCHOBBI CIHEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI crielIUaIBHON TEOPUHU 4 1 bubnunorexa [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c¢97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
. bubmuorexa [JOK
4.1 DJIeMEHTHI KBAHTOBOW ONTHUKH 6 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.2 Crpoere atoma 4 https://m.edsoo.ru/7f41c¢97c
bu6mmoreka [JOK
4.3 ATOMHOE 371pO > https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH



https://m.edsoo.ru/7f41c97c
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bu6mmoreka [IOK

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOUIEE IOBTOPEHUE
bubnmoreka [JOK
6.1 Obobmaromee nosTopenne 4 https://m.edsi.ru/7f41c97c
Hroro no pazneny 4
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O 63

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
No KonuyecTBo yacos Jlara DJIeKTpOHHbIe U (pPOBbIE
u/n Tema ypoka Beero  KOHTpoabHbie  JlaGopatopubie SA— odpasoBaTe/bHBIE
padoTbI padoThbI pecypcnl
®du3uka — HayKa 0 IpUpo/ie. Bubnmorexa [IOK
! Hayitbie METOEI MOSHAHHS ! 0 0 01.09.2023  https://m.edsoo.ru/ff0c32e2
OKpY’KaIoIllero Mupa
Ponb u mecTo husuku B
(hopMHPOBAaHUN COBPEMEHHOMN Bubmorexa [IOK
2 HAYIION KapT bl MUPE, 5 ! 0 0 01.09.2023  https:/m.edsoo.ru/ff0c33¢6
MIPAKTUICCKON JCSITSILHOCTH
Jronen
MexaHuueckoe TBUKEHHE.
OTHOCUTENBHOCTD BuGmuotexa LOK
3 MEXAHICCKOTO JIBHIKCHHS ! 0 0 08.00.2023  hitps://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpoCTb,
YCKOpEHue
4 PaBHOMepHOE npsMOIMHENHHOE 1 0 0 bubnmnoreka HOK
JIBHKCHUE 08.09.2023 | https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpeHHOE 1 0 0 bubmuoreka [IOK
MPSIMOJIMHENTHOE ABUKEHUE 15.09.2023  https://m.edsoo.ru/ff0c372e
6 CBoOoaHoe majieHne. Y CKopeHue 1 0 0 bubnuorexa [JOK
CBOOOIHOTO Ta/ICHUS 15.09.2023  https://m.edsoo.ru/ff0c39¢cc
KpuBonuHeliHoe TBUKEHHE.
7 JIBrKeHne MaTeprualbHOU TOUKH 1 0 0 bubmuoreka [JOK
10 OKpY>XHOCTH. [TprHIMI 22.09.2023  https://m.edsoo.ru/ffOc3ada
OTHOCUTENbHOCTH [ anuiest.
but6mmorekxa [IOK
8 (Tap1OBas AMArHOCTHKA ! 0 0 22.09.2023  https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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HNHeprimanbHbIe CHCTEMBI OTCUETA.
IIepsebiit 3akoH HeroTona Macca
tena. Cuna. [lpuHuun

bubnmmoreka [IOK

00 U3MEHEHUN KHHETUYECKOI
SHEPruu

? cymnepro3uiuu cuii. Bropoit 29.09.2023  https://m.edsoo.ru/ffOc3be8
3akoH HeroToHa ams
MAaTepHaIbHON TOUKH
10 Tpernii 3akoH HproTOHA 1U11 Bu6muoteka [JOK
MAaTepUAIbHBIX TOUEK 29.09.2023  https://m.edsoo.ru/ff0c3be8
(| e onpres s B LOK
i 06.10.2023  https://m.edsoo.ru/ff0c3d00
KOCMHUYecKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. bubnuoreka [IOK
Bec Tena 06.10.2023  https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koapdunment
13 TpeHus. Cuiia COnpOTUBIICHUS bubnmnorexa [JOK
IIpU IBUYKEHUH TeJa B )KUIKOCTH 13.10.2023  https://m.edsoo.ru/ff0c3f76
WJIU Ta3e
[ToctynaTenbHoe U BpalaTeabHOE
o | e comore negnre Bnionsa LOK
) ' 13.10.2023 = https://m.edsoo.ru/ff0Oc41a6
CUJIBL. Y CIIOBHSI pAaBHOBECHS
TBEPAOIO Tena
NMnynsc MmaTepuaibHOM TOYKH,
5 | e e BuGnionsa LOK
‘ 20.10.2023  https://m.edsoo.ru/ff0c43d6
COXpaHEHHUs UMITYJIbCa.
PeaxkTnBHOE ABMKEHUE
Pa6ota u MOLTHOCTD CHUITBI.
16 warepmamsnortom. Teopeva ubmiorera LIOK
' 20.10.2023  https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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17

[loTenuumanpHas sHEpTHUsL.
[ToreHnimanpHas 3HEPTUs ypyro
ne(OpMUPOBAHHO MPYKUHBI.
[ToreHumanpHas 3Heprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

27.10.2023

bubnunoreka LIOK
https://m.edsoo.ru/ffOc461a

18

IloTennmanepHele U
HEIOTCHIUAIbHEIC CHIIBL. CBS3b
paboThl HEMOTCHITUATBHBIX CHUJI C
N3MEHEHHEM MEXaHHYEeCKOM
SHEPrUU CUCTEMBI Te. 3aKOH
COXPAHEHUS MEXAHUYECKOMN
SHEpPruu

bubnuoreka [{OK
https://m.edsoo.ru/ffOc478c

19

20

21

22

JlaGopaTtopHnas pabora
«MccnenoBanue cBsi3u pabOThI
CHJIBI C H3MCHEHUEM
MEXaHHYECKOHN SHEPTHUHU Telia Ha
MIpUMepe PacTSKEHHs] PE3MHOBOTO
KTYTa»

KonTponbhas pabota no teme
«Kunemaruka. J[nuHamuka.
3aK0OHBI COXPAaHCHUA B MCXAaHUKE»

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopun. bpoyHOBCKOE JBUKEHUE.

Hudbdy3us

XapakTtep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHI]
BemecTBa. Moaenu cTpoeHus
ra3oB, JKMJIKOCTEN U TBEPIBIX T

bubnmorexa LIOK
https://m.edsoo.ru/ffOc4b74

bubmnoreka IIOK
https://m.edsoo.ru/ffOc4dc2

23

Macca monekyin. KonuuectBo
BemectBa. [locTostHHass ABoraapo



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

24

TemnoBoe paBHOBecHE.
Temneparypa u e€ usmMepeHue.
[IIxana temneparyp Llenbcus

25

26

27

Wneanpueiii raz B MKT.
OcnoBHoe ypaBuenne MKT

AOcomoTHas TeMIeparypa Kak
Mepa CpeIHeN KUHETUYECKOM
SHEPTUH JIBHXKCHHS MOJICKYJI.
YpaBHenue MeHieneena-
Knaneiipona

3akoH JlanbpToHa. ["a30BbIC
3aKOHBI

bubnmmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bubnunorexa LIOK
https://m.edsoo.ru/ffOc511e

28

29

JlaGopaTopHnas pabota
«MccneqoBanne 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSTHHSI
Pa3peKEHHOTO Ta3ay

N3ompoueccel B ncalbHOM rase
U uXx rpaduyeckoe
IIPEJICTaBICHHE

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c570e

30

31

BHyTpeHHsIs sHEpTrHSs
TepMO]lI/IHaMI/I‘IGCKOI\/JI CHUCTEMBI N
CHOCOOBI €€ U3MEHEHHS.
KonuuecTBo TemnoTs! u padora.
BHyTpeHHsst sHEprus
OJTHOATOMHOTO HJICATBHOTO Ta3a

Buasl Tenonepenaun

bubnmorexa LIOK
https://m.edsoo.ru/ff0c5952

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

32

33

VY aennHas TEII0EMKOCTh
BenrecTsa. KoiIu4uecTBo TEMIOTEI
pH Terionepenade. AanadbaTHbIi
npouece

[TepBbIii 3aKOH TEPMOAMHAMUKHI U
€ro MpUMEHEHHe K U30MpoleccaM

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c36

but6mmoreka [IOK
https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
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HeoOpatumocTs nporieccos B

bu6nmoreka [IOK

34 npupoze. BTopoii 3akon https://m. eds0o.ru/ff0c6230
TEPMOAMHAMUKH
35 [Tpuniun nevicreus u KT/ bubnmmoreka [IOK
TEIUIOBOM MAIIUHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIT{
37 DKoorn4YecKre mpoodIeMbl
TETUIOHEPTETUKH
38 Sﬁ%i’éf KJ)ITH;aZp (1?1?3141(21 OcHOBBI bromiorexa LIOK
yIAp ' https://m.edsoo.ru/ff0c6938
TEPMOAMHAMUKI
39 f&iﬁiﬁ?ﬁgﬁ;ﬁnﬁ Tg\(/:[IiOBbI bromiorexa LIOK
yIAp ) https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI»
40 KH(?I-II) 021?5;3 ;ﬁag;: eHHe U bubmorexa [IOK
A THHAL. p https://m.edsoo.ru/ff0c63b6
KUAIICHUE
OIAYXA. https://m.edsoo.ru/ff0c64d8
Haceiennsriit nap
TBépnoe Teno. Kpucrammueckue
p | Emopbe s Ao Bumorea 110K
P - ARHN https://m.edsoo.ru/ff0c65f0
kpuctaiabsl. COBpeMEHHbBIE
MaTepHabl
3 R —— Bubmorexa LIOK
A ) https://m.edsoo.ru/ff0c6708
CyOmumariust
44 VYpaBHeHHe TEIIOBOro OanaHca Bubmmorexa LIOK

https://m.edsoo.ru/ff0c6820
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DIeKTpu3anus Tell.

45 Dnektpuyeckuii 3apsia. [[Ba Buna bubmmorexa LIOK
https://m.edsoo.ru/ffOc6bec
ANEKTPUUYECKUX 3apsI0B
[IpoBoAHMKY, TUINEKTPUKU U
46 MIOJIYIIPOBOJIHUKH. 3aKOH Bu6muoteka [JOK
COXpaHEHHUS IECKTPUIECKOTO https://m.edsoo.ru/ffOc6bcc
3apsa
Bzaumoneiicteu SI7TOB. 3aKOH
47 K;?IOH;H;OSIG‘{HGLISI; pao. Saxe bubmmorexa [IOK
. https://m.edsoo.ru/ffOc6ced
AICKTPUUYECCKUI 3apsT
Hanpssk€HHOCTB IIEKTPUYECKOro
48 noss. [IpuHuun cynepno3unuu bu6nmorexa LIOK
AIEKTPUYECKUX moJiei. JInnuu https://m.edsoo.ru/ff0c6df2
HaNPsHKEHHOCTH
PaGota cui 3nekTpocTaTuuecKoro
49 TOJISI. HOTeHuI/IaJI.pPaBHOCTI) bubmmorexa OK
https://m.edsoo.ru/ff0c6f00
MTOTEHIIUAJIOB
[TpOBOIHUKY M TUIIEKTPUKH B
50 3IEKTPOCTATUUECKOM II0JIE. bubnmnoreka [JOK
JdnexkTpuueckast https://m.edsoo.ru/ff0c7018
MIPOHHUIIAEMOCTh
51 OnexrpoémkocTs. Konnencarop bubmmorexa [IOK
https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIIIOCKOTO
52 KOHz[;gcaTopa. OHeprus bubmmorexa [IOK
https://m.edsoo.ru/ff0c72c0
3apsOKEHHOTO KOHJIEHCATOpa
JlabopaTopHas pabota
53 "N3mepenue 3neKTpoEMKOCTH
KoHAeHcaTopa'
[Tpuniun nericTBus u
54 MIPUMEHEHHE KOHICHCATOPOB,

KOIIMPOBAJILHOTO aIIapara,
CTPYHMHOTI'O IIPUHTEPA.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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55

56

DIIeKTpOCTaTHYECKAsK 3aIUTa.
3azeMiIeHHE AIIEKTPONPUOOPOB

DNEKTPUUECKU TOK, YCIIOBUS €T0
cymiectBoBaHus. [locTosHHBIN
Tok. Cunia Toka. Hampsixenue.
Conporusnenue. 3akon Oma aJist
y4acTKa Lenu

IlocnenmoBarenbHOE,
napajielIbHOe, CMEIIIAaHHOE
COCTMHEHHE IMPOBOTHIUKOB.
Jlaboparopuas padota «3yuenue
CMEIIIaHHOTO COCAMHCHHUS
PE3UCTOPOBY

bubnunoreka LIOK
https://m.edsoo.ru/ff0c74{0

57

Pa6ota u moutHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
JIxoynsa-Jlenna

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

58

59

60

3akoH OMa 1t MOJTHOM
(3aMKHYTOM) 2JIEKTPUUECKOM
renu. Kopotkoe 3aMbIkanue.
JlaGopatopHnas pabora
«M3mepenune JJ]C ncrounuka
TOKa ¥ €r0 BHYTPEHHETO
COITPOTHBIICHUS»

DneKTpOHHAas IPOBOJIUMOCTD
TBEPJIBIX METAJJIOB. 3aBUCUMOCTh
COIIPOTHBIICHUS] METAJIJIOB OT
TeMIepaTyphbl.
CBepXIpoBOIMMOCTh

DNEeKTpUUECKUI TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

bubmnoreka IIOK
https://m.edsoo.ru/ffOc7ac0

61

[TonmynpoBOIHUKH, UX
coOCTBEHHAas U MpUMeCcHast
npoBoaumocTs. CBoiicTBa p—n-

but6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae



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

nepexopa. [lomynpoBogHUKOBBIE
npubopsI

DNEeKTPUUECKU TOK B pacTBOpax
U pacIuiaBax 3JIEKTPOJIUTOB.

bubnmmoreka [IOK

62 DNeKTpOoNIUTHYECKAs I https://m.edsoo.ru/ffOc82ba
JUccolranus. JIeKTPOIIn3
DJIEKTPUUYECKUI TOK B ra3ax.

63 CamocTosTeIbHBIN U 1 bubnuorexa [{OK
HECAMOCTOSITEIbHBIN pa3psil. https://m.edsoo.ru/ffOc84ae
Monnus. [Tnazma
DnexTpuueckue nprudopsl 1

64 YCTPOMCTBA U UX MPAKTUUYECKOE 1 bubnnorexa [JOK
npumenenue. [IpaBuia TeXxHuku https://m.edsoo.ru/ff0c86fc
0€301acHOCTH

65 O6o06maromuit ypok 1 bu6nmorexa LIOK
«DJIEKTPOIMHAMUKA» https://m.edsoo.ru/ff0c88be

bu6nmorexa LIOK

66 HroroBas koHTpoNbHas paboTa 1 https://m.edsoo.ru/ff0c8a8a

67 Obommaromuii ypok 1mo teme 1 bubmnoreka IIOK
"OnekTpoauHaMuka' https://m.edsoo.ru/ff0c8c56

63 O6o6matromuit ypok mo temam 10 1 bubnnoreka [JOK
KJjlacca https://m.edsoo.ru/ffOc8f6¢c

OBIIEE KOJIMYECTBO YACOB I1O 63

I[TPOTPAMME



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

11 KJIACC

KoaudecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka Kour 1| Jlara 00pa3oBaTeJbHbI
. Beero POJIbHBbIE pPaKTHYeCKHe W3yueHns pa3oBare e
padoThI padoThI pecypcbl
IlocTossHHEIE MATHUTHL B KX
B3aMMOJCHCTBIE. MarHuTHOE
1 noJe. BIEIIKTOP MarHuTHON 1 bubmmorexa [IOK
. https://m.edsoo.ru/ff0c9778
MHAYKUUU. JINHUM MarHUTHOM
WHIYKIIUU
MarauTHoO€e noJie MPOBOIHUKA C
> TokoM. OnbIT Dpcrena. 1 bu6nunorexa LIOK
B3aumoneiicTBue npoBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHnas padora «3yueHue
3 MarHIETHOIEo HOJI')UI KaTYHIKI/Iy::I 1 1 bubmmorexa OK
https://m.edsoo.ru/ff0c98fe
TOKOM
JlelicTBME€ MArHUTHOTO TIOJIS HA
MPOBOJIHUK C TOKOM. Cuiia
4 Awmrepa. JlaboparopHast paboTa 1 1 bubnmnorexka HOK
«HccnenoBanue aeMcTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM
JlelicTBEe MarHUTHOTO II0JIS Ha
5 JBUKYITYIOCS 3apsyKEHHYIO 1 bu6muoreka [JOK
yactuny. Cuna Jlopenna. Pab6ora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHia
DeKTpOMarHuTHasT WHYKITHUS.
IToTok BekTOpa MarHUTHOM
6 uaaykiun. JJ1C uaayknun. 3akoH 1

ANEKTPOMATHUTHON UHAYKIIUU
®dapanes



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

JlaGopaTtopHnas pabota
«HccnenoBanue sIBJICHUS
AJIEKTPOMArHUTHON MHTYKIIHN)

bub6nmorexa [IOK
https://m.edsoo.ru/ffOcal S0

NHnykTUBHOCTD. SIBIIeHUE
camounaykiuu. J/C
CaMOMHIYKITUU. DHEPIus
MarHUTHOTO TOJIsI KaTYIIKU C
TOKOM. DJIEKTPOMArHMTHOE T10JIe

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

10

11

TexHuueckue ycTpoicTBa U UX
MMPUMCHCHHUC: ITIOCTOAHHBLIC
MarHuThl, 3J€KTPOMArHUTHI,
AIIEKTPOABHUTATEINb, YCKOPUTEIH
3JIEMEHTAPHBIX YacTUll,
WHAYKIUOHHAS I1€Yb
Ob6o06maromuii ypoxk «MarautHoe
noJje. DJIeKTpOMarHUTHas
HHIAYKIOHWSA»

KonTponbnas pabora no teme
«MaraurtHoe 1oie.
ONeKTpOMarHUTHAs MHIYKLIUS»

bubnuoreka [IOK
https://m.edsoo.ru/ffOcab82

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

12

CBo06oiHbIE MEXaHUYECKHE
koseOaHus. 'apmoHnyeckue
KosiebaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpainienue sHEpruu

bubmnoreka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopHas paboTa
«Hccnenosanue 3aBUCUMOCTH
nepuoJia MajbIX KonebaHui rpy3a
Ha HUTH OT JUTMHBI HUTH ¥ MacChl
rpy3a»

14

KonebarenpHbIi KOHTYD.
CB0OOIHBIC PJICKTPOMArHUTHBIC
K0Je0aHus B HIEaILHOM

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

15

16

17

KoJIe0aTeIbHOM KOHTYPE.
AHaJ'IOI‘I/ISI Me)KI[y MECXAaHHUYCCKUMHU
U 3JICKTPOMArHUTHBIMHU
KOJIEOAHHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEHHsSI SHEPTUU B HICATHHOM
K0JIeOATEIbHOM KOHTYpE

[Ipencrasienue o 3aTyxarmux
KoseOaHusx. BelHyXIeHHBIE
MeXaHHYECKHE KOJIcOaHus.
Pe3onanc. BeinyxaeHHbIE
AJIIEKTPOMATrHUTHBIE KOJIeOaHMsI

IIepeMeHHBIH TOK.
CunycouaanbHblii IEpeMEHHbIN
TOK. MOIIHOCTh IEPEMEHHOTO
TOKA. AMIUTUTYAHOE U
JICUCTBYIOIIEE 3HAYCHUE CUITBI
TOKA U HaIPSKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

Tpancdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
ANEKTPUYECKON SJHEPTUU

VY CTpoCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, F€HEPATOpa IEPEMEHHOTO
TOKA, TMHUH JJIEKTpolepeaay

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcc324

20

DKOJIOTUYECKUE PUCKHU TTPU
IIPOU3BOJICTBE AIEKTPOIHEPI M.
Kynbrypa ucnons3oBanus
3JIEKTPOIHEPTHHU B TOBCETHEBHOM
JKU3HU

21

MexaHuueckre BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon.
CkopocTb pacnpocTpaHEHUsI U

but6mmoreka [IOK
https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

JJINHA BOJIHBI. HOHCpC‘IHHC u
MMPOAOJBbHBIC BOJIHBL

2 3Byk. CKOpOCTh 3BYyKa. [ pOMKOCTH bubmmoreka [JOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
| Sroams s B 10K
) https://m.edsoo.ru/ffOccfe0
ANIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U
24 TeneBuaeHus. Pa3zButue cpeacTs
cBs3u. Paguonoxkarus
75 KoHntponbnas padora «Konebanus bubnnorexa [JOK
Y BOJHBD) https://m.edsoo.ru/ff0cc6f8
[Ipsamonuneitnoe
26 pacnpoCcTpaHEHUE CBETA B bubmmoreka [JOK
OAHOPOJIHOM cpene. ToueuHblid https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBera
TpakKeHUE CBETA. 3aKOHBI
27 E))T;);xceelmﬂe cCBeeTz:1 l?lzcgpoeHHe bubmorexa LOK
N https://m.edsoo.ru/ff0cd4e0
M300paXeHHI B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
73 BHYTpPEHHEE OTpa’KeHUE. bubnnoreka [JOK
[IpenenbHBIN yros NOoJHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKeHUS
29 dimepenne moxarens Bubmotexa LIOK
https://m.edsoo.ru/ffOcd67a
MIPETIOMIICHUS CTEKIIa»
JIunsel. [loctpoenue
30 n3o0paxenuii B muH3e. opmyia bu6muoreka [JOK

TOHKOM JUH3BI. Y BEeJINYEHUE
JIMH3BI

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

31

JlaGopaTtopHnas pabota
«HccnenoBanue CBOMCTB
N300paKEHHI B JIMH3AX»

32

33

34

Hucnepcus cera. Cl0KHBII
coctaB Oemnoro cBeta. L[BerT.
JlaGopaTopHnas pabota
«Habnronenne qucepcuu CBETa

WnTepdepenmus ceera.
Hudpakmus ceera.
Judpakunonnas pemeérka
[TomepeyHOCTH CBETOBBIX BOJIH.
[Nonspusanus cBera

bubnuoreka [IOK
https://m.edsoo.ru/ffOced22

bubnunoreka LIOK
https://m.edsoo.ru/ffOcf02e

35

OnTuueckue npudopsl U
YCTPOMCTBA U YCIOBUS UX
0e30MacHOro0 MpUMEHEHUs

36

['panu1el MpUMEHUMOCTH
KJ1aCCUUECKON MEXaHUKH.
IToctynaTel cnennaibHON TEOPUHU
OTHOCHUTEIBHOCTH

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcf862

37

OTHOCHUTEIBLHOCTh
OIHOBPCMCHHOCTH. 33M€}1J’I€HI/IG
BPEMCHH U COKPAIICHUC NIINHBI

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcfad2

38

39

40

OHeprus U UMILYJIbC
pensiTUBUCTCKON yacTuiibl. CBS3b
MAacChl C DHEPrUEN U UMITYJIbCOM.
OHeprus NoKos

KonTponbhas pabota «OnTuka.
OCHOBBI CHIENIMATIBHON TEOPUHU
OTHOCHUTEIBHOCTH

®otonsl. opmyia [1nanka.
OHeprusi 1 UMITYJIbC POTOHA

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcfc68

bubnunoreka LIOK
https://m.edsoo.ru/ffOcf6f0

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfel16



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

OTKpHTI/IC Hn UCCJIICOOBAHUC

bub6nmorexa [IOK
41 orospdexra. Onbrrer A. T https://m.edsoo.ru/ffOcffc4
CroseroBa
| S gt Spsmone Bumorera 0K
) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodddexra
5 TMeceness, Xemaeoros nefirare BuSmaorexa LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoicTBa u
MPaKTUYECKOE TPUMEHEHHUE:
44
dboTo31eMeHT, GOTOIATUHK,
COJTHEYHast OaTapesi, CBETO O]
45 Pemenne 3amad mo Teme bubnunoreka LIOK
«INeMEHThI KBAHTOBON ONTHUKM» https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHna. ONBITHI
46 Pesepdopna no paccestHuo o- bubmuoreka [IOK
yactuul. [Inanerapnast Mmoaens https://m.edsoo.ru/ff0d091a
aToma
bu6nmorexa LIOK
41 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
H3nydenue u noriomeHne
48 ($bOTOHOB MpH Mepexojie aToma ¢ bubnnoreka [JOK
OJIHOTO YPOBHSI SHEPIUU Ha https://m.edsoo.ru/ff0dOafa
Ipyroii. Buasl criekrpos
BonHoBbIE CBOMCTBA YaCTHII.
49 Eggﬁglci;i%?ﬁfiénHOBoﬁ bubmorexa [IOK
https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIoHTaHHOE 1
BBIHYKJICHHOE U3ITy4YEeHUE
50 OTKpbITHE PAIUOAKTUBHOCTH. bubnmnoreka [JOK

OmneiTer Pesepdopna mo

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

51

OIMpECACIICHNUIO COCTaBa
pPaarOaKTUBHOI'O U3JTYUCHUS

CsaoticTBa anbda-, 6era-, ramma-
u3aydenus. Brusaue
paI[HOElKTI/IBHOCTI/I Ha JKXUBBIC
OpraHUu3MbI

52

53

54

OTKpBITHE TPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacmar.
DJIIEKTPOHHBIN U MO3UTPOHHBII
Oera-pacnan. ['amma-uzinydyenue

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
SnepHble peakuuu. A nepHblii
peakrop. [IpoGiiemsr,
MEePCIEKTUBBI, SKOJIOTHYECKHUE
ACIIEKThI IAEPHON IHEPTETUKHU

DJIeMEHTapHBIE YaCTHUIIBI.
OTtkpseITHE TO3UTPOHA. METO B
HAOJII0JIEHUS ¥ perUCTpaliu
aJeMEeHTapHbBIX yacTull. Kpyrisiit
cton «DyHIaMeHTalbHbIE
B3auMoJiercTBUA. EnUHCTBO
(bu3NYECKON KapTUHBI MUPa»

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

56

57

Bup 3Bé3nHoro Heb6a. Co3Be3aus,
SIpKHE 3BE3/BI, TUTAHETHI, UX
BUAMMOE ABMKeHHe. CoaHeuHas
crucTema

Connue. ConHeyHasi akTUBHOCTb.
Hcrounuk sneprum ConHua u
3BE3]

3BE3/bI, UX OCHOBHBIC
XapaKTEpUCTUKU. 3BE3/1bI IIIaBHOU
nocie0BaTelbHOCTH. BHyTpeHHee
cTpoeHue 3BE311. COBpeMEHHBIE



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

58

59

MPEJICTABICHUS O MPOUCXO0XKICHUU
u 3Boaronuu CoJHIIa U 3BE3

Muneynsiii [1yte — Hama
lNanaktuka. [Tonoxenue u
nemkenne Comnnna B ['ajakTuke.
lNanaktuku. YEpHBIE IBIPHI B SApaxX
TaJIaKTUK

Bcenennas. Pazberanue raiakTuk.
Teopus bonbIioro B3psIBa.
PenukroBoe uznydeHue.
Mertaranaktrka

60

61

Heperienubie mpo0ieMsl
ACTPOHOMHH

KoHnTpoapHas padora «DI1eMeHTHI
ACTPOHOMHMH U acTPODUZUKI»

62

63

O6o06matomuii ypok. Pons dhuszuku
1 aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ATUYECKOH cdepax AesITeTbHOCTH
YeloBeKa

O6o06matromuii ypok. Pons u
MecTO (PU3UKU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE
Mupa

64

65

O6o6maromuii ypok. Ponb
¢buznyeckoit Teopun B
(bopMHpOBaHUY MPEICTABICHUH O
buznyecKoil kKapTuHe MUpa

O6o06matomuii ypok. Mecto
(bu3NYECKO KapTUHBI MUPA B
0011eM psiy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MIPEJCTABICHUIN O MPUPOJIE




66

Pe3epBHbIil ypok. MarHuTHOE
nosie. DJIEKTpOMarHuTHast

HHAYKOUA

67

Pe3epBHblii ypok. OnTuka.
OcHOBBI cIElIMANIbHOM Teopun
OTHOCUTEJIbHOCTH

68

Pesepnbiii ypok. KBanToBas
¢du3uka. DeMEeHThl ACTPOHOMHH U
acTpou3nKu

bubnunoreka LIOK
https://m.edsoo.ru/ff0d 1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

®uzuka 10-11 knace, A.B. I'paués, B.A. Iloroxes, A.M. Caneukuit, I1.FO. bokos,
Wznarenbckuii nentp "Benrana ['pad"

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

UHTEPHET
https://lesson.edu.ru/03/10



