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MHNOACHUTEJBHASA 3AIINCKA

[Tporpamma mo ¢usuke 6a30BOro ypoBHSI Ha YpOBHE CPEIHEro ooiero oopasoBanus pa3paboTaHa Ha OCHOBE MOJIOKEHHUH M TPEOOBAaHHM K
pe3yibpTaTaM OCBOSHHS OCHOBHOM 00pa3zoBaTellbHOM mporpammbl, npeactaBieHHbIX B @I'OC COO, a Taxke ¢ yu€toM denepalbHONH padodeit
[POTrpaMMbl BOCTIMTAHHS M KOHIETIIIMH MPeToiaBanus yueOHoro npeaMera «Pusnka» B 00pa3oBaTeNbHBIX opranuzanusax Poccuiickoit @enepanum,
pealn3yIoNX OCHOBHBIE 00pa30BaTeIbHbIE TPOrPAMMBI.

Copepxanne porpaMMBbl 0 (PU3UKE HAMPABICHO Ha (OPMUPOBAHUE €CTECTBCHHO-HAYYHOM KapTHHBI Mupa oOyuatomuxcst 10—11 kmaccos
npu oOyueHuu ux (¢uznke Ha 0a30BOM YPOBHE HAa OCHOBE CHUCTEMHO-AESTENbHOCTHOro moaxona. IIporpamMma mo ¢Qu3uke COOTBETCTBYET
tpeboBanusim ®I'OC COO K IUIaHUPYEMBIM JHMYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM pe3yibTaraM OOydeHHs, a TaKKe yYUTHIBACT
HE00XOIMMOCTD peann3alii MEKIPEAMETHBIX CBsI3e (PU3UKHU C eCTECTBEHHO-HAYYHBIMH Y4EOHBIMU MTpeIMeTaMu. B Hell onpenensitoTcsi OCHOBHBIE
e W3y4deHus: (U3UKHM Ha YPOBHE CpeaHero oOImero oOpa3oBaHMs, IUIAHHUPYEMbIE pPE3yJIbTaThl OCBOCHHUS Kypca (U3WKU: JIMYHOCTHBIC,
MeTanpeaMETHbIE, PEAMETHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

® [JIAaHUpPYEMbIE Pe3yIbTaThl OCBOEHUS Kypca GU3UKH Ha 6230BOM YPOBHE, B TOM YHCIIE MPEIMETHBIE PE3YyIbTAThI 10 TOAaM 00y4YeHHUS,

e cozaep:kaHue yueOHoro npeamera «Pusnkay mo rojgaM o0yueHusl.

®du3nKa Kak HayKa 0 HanboJee 001uX 3aKOHaX MPUPO/IbI, BHICTYIAS B KAUeCTBE Y4EOHOT O MpeMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIa/l
B CHCTEMY 3HaHUI 00 okpykatomeM mupe. LIIKonpHBIH Kypc GU3NKH — CUCTEMOOOPa3yIOIUi sl €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEHN, Ouosiorueil, pusnueckoii reorpadueit 1 acTpoHOMHEH.
Hcnonb30BaHre v aKTUBHOE MPUMEHEHNE PU3NYECKUX 3HAHUM OIpeiessieT XapakTep U pa3BUTHE pa3HOOOpa3HbIX TEXHOJIOTHH B cepe SJHEPreTUKH,
TPaHCHOPTa, OCBOCHUS KOCMOCA, OJIYYEeHHUsI HOBBIX MaTepPHAaJIOB € 33laHHBIMU CBOMCTBAMHU U JIpyrux. M3ydyeHue Gpu3nKu BHOCUT OCHOBHOM BKJIaJ
B (JOpPMUpPOBaHUE €CTECTBEHHO-HAYYHOM KapTUHBI MUpa oOyyaroumxcs, B (GOpMUPOBAHUE YMEHUN MPUMEHSITh HAyYHBIH METOJ MO3HAHMS HpU
BBINOJIHEHUH UMU YY€OHBIX UCCIIEOBAHUIM.

B ocHOBY Kkypca pusuku 1s1 ypoBHS CpeiHEro 00IIero 00pa3oBaHus MOJIO0KEH PsIT UIeH, KOTOPhIE MOXHO pacCMaTpUBATh KaK MPUHIMITBI
€ro MOCTPOEHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEM Kypc SIBISETCS JOTMYECKH 3aBEPIIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3fesioB (PU3UKH,
BKJIFOYAET KaK BONPOCHI KIIACCUYECKOM, TaK U COBPEMEHHON (hU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU C HEW MaTepual Kypca QU3NKH 00beMHEH BOKPYT PU3NUYECKUX Teopuid. Bexymum B Kypce sBiseTcs
(bopMHpOBaHKE MPEACTABICHUH O CTPYKTYPHBIX YPOBHIX MaT€pPHH, BEIIECTBE U MOJIE.

Hoesa eymanumapusayuu. E€ peanusanus npeanonaraeT UCIOJb30BaHHE I'YMaHUTAapHOIO MOTEHIMana (hU3MYECKON HayKH, OCMBICICHHE
CBSI3U Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOILECTBA, a TAK)KE C MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU IpoOIeMaMu.



Hoes npuxnaownoi nanpasnennocmu. Kypc (GU3MKu mpemnonaraeT 3HAKOMCTBO € HIMPOKHM KPYrOM TEXHHUYECKHMX U TEXHOJIOTHYECKUX
IPUIIOKEHUH U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes osxonocuzayuu peannsyercsi INOCPEACTBOM BBEACHMSI JJIEMEHTOB COJEpP)KAaHUS, IOCBSIIEHHBIX 3KOJOTMYECKUM IHpodieMam
COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C PA3BUTUEM TEXHUKH U TEXHOJIOTHH, a TaKXKe 00CYKICHHsI TPO0JIeM palliOHAILHOTO IPUPOJIOIOIb30BaH U U
HKOJIOTHYECKOM O€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMU Kypca (U3MKH Ha YpOBHE CpeJHEero oouiero oOpa3oBaHUS SIBISAIOTCS (puU3MUecKue Teopuu ((popMHpOBaHUE
MPEJCTABICHUN O CTPYKTYPE MOCTPOCHHSI (PU3HUECKON TEOpHH, POJIK (PyHAAMEHTAIBHBIX 3aKOHOB M MIPUHIIUIIOB B COBPEMEHHBIX MPEICTABICHHUAX
0 IPUPOJIE, TPaHULIAX IPUMEHUMOCTH TEOPHH, AJIs1 ONUCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U IPOLIECCOB).

CuCTeMHO-eSTeTLHOCTHBIN MOAX0/ B Kypce (PU3UKHU pealn3yeTcs MPeXkae BCEro 3a CUET OpraHu3aliy SKCIEPUMEHTAIBHOMN 1A TeIbHOCTH
obyyaromuxcs. s 6a30Boro ypoBHs Kypca (PU3MKH — 3TO HCIHOJIb30BAHUE CHUCTEMbI (DPOHTANBHBIX KPATKOBPEMEHHBIX JKCHEPUMEHTOB U
mabopaToOpHBIX padoT, KOTOpBIC B mporpamMme 1o (u3uke OOBEAMHEHBI B OOMIUI CHUCOK YUCHHUYSCKHUX NPAKTHYECKHX paboT. BeigeneHue B
yKa3aHHOM IepeyHe Ja0opaTOpHbIX PabOT, MPOBOAUMBIX JUIsl KOHTPOJIS U OLIEHKH, OCYIIECTBIISIETCS y4aCTHUKaMU 00pa3oBaTeIbHOTO Mpolecca
UCXO/ U3 0COOEHHOCTEH TUIAHMPOBAHUS W OCHAUIeHWs KaOuwHera (usuku. [Ipum 3ToM obOecrieuynBaeTcs OBIAJCHHE OOYYAIOIUMUCS YMEHHUSIMU
IIPOBOJIUTh KOCBEHHBIE W3MEPEHUs, UCCIIEOBAHUS 3aBUCUMOCTEH (PM3NYECKHUX BEIMYMH U IOCTAHOBKY OIBITOB IO MPOBEPKE NPEIJIOKEHHBIX
TUIIOTES.

Bbosibioe BHUMaHME yleseTcsl PeLIeHUI0 pacuéTHBIX M KaueCTBEHHBIX 3afad. Ilpu 3ToM ais pacy€THBIX 3ajad MPUOPUTETOM SIBIISIOTCA
3aJ]auu C SIBHO 3a/JaHHON (PU3UIECKON MOJIENbIO, TO3BOJISIOMINE TIPUMEHSITh U3YUYEeHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pasJiena Kypca,
TaK M UHTErpUpYs 3HAHMUA U3 Pa3HBIX pas3fenoB. s KayecTBEHHBIX 3aJay MPUOPUTETOM SBISIOTCA 3alaHus Ha OOBSICHEHUE MPOTEKaHMs
(U3NIECKUX SBICHUHN U MIPOIIECCOB B OKPYKAIOIEH KU3HH, TpeOyIolIHe BhIOOpa (U3NIECKON MOJICNH IS CUTYallul TPAKTUKO-OPUEHTHPOBAHHOTO
XapakTepa.

B cootBerctBum ¢ tpedoBanusmMu @I'OC COO k MarepuaibHO-TEXHUUECKOMY 00€CTICUeHHI0 Y4eOHOro mpoliecca 0a30BbIid YPOBEHb Kypca
¢u3MKN Ha YpOBHE CcpelHero oOmero oOpa3oBaHMs [OJDKEH H3y4yaTbCs B YCIOBHSX HPEIMETHOro KaOMHeTa (U3MKU WIM B YCIOBHUSX
MHTETPUPOBAHHOIO KaOMHETa NPEIMETOB €CTECTBEHHO-HAYYHOro LMKiIa. B kaOuHere (QU3MKM NOIKHO OBITH HEOOX0auMoOe J1adopaTOpHOE
000pyZI0BaHUE IS BBIMOJIHEHUS YKa3aHHBIX B IPOrpamMMe Mo (pU3HMKe YUCHHUECKUX MPAKTUYECKUX paboT U JEeMOHCTPAllMOHHOE 000py10BaHHE.

JleMOHCTpalMoHHOE 00Opy/noBaHuE (QOPMHUPYETCSI B COOTBETCTBUU C MPHUHLMIIOM MHUHHUMAaJIbHOW JOCTATOYHOCTH M 0OOecneduBaeT
[IOCTAHOBKY NEpPEYMCICHHBIX B IporpamMme Mo (U3MKe KIIOYEBBIX JIEMOHCTpAIMM [Js HCCIEeOBAHUS H3Y4aeMbIX SIBICHUH M IPOLECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHHH.

JIaGopatopHoe 0060pyioBaHHE Ui YUEHUUECKUX MPAKTUYECKUX PadOT GOopMHUpYETCs B BUJI€ TEMATUYECKUX KOMITJIEKTOB U 00€CTIeYMBAETCS
B pacué€Te OJHOTr0 KOMIUIEKTa Ha JABYX oOydwaromuxcs. Temarnyeckrne KOMIUIEKTHI JJabopaTOpHOro 000pyA0BaHUs JOKHBI ObITh MOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX U IUQPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX M3MEPHUTEIBHBIX CHUCTEM B BHUJAE IH(PPOBBIX
nmabopaTopuid.

OCHOBHBIMU LETSIMH U3Y4EHUS! PU3UKU B 001IEM 00pa30BaHUU SBIISAIOTCS:



e (opMHUpOBaHME UHTEPECA U CTPEMIICHHSI 00YJaIOIUXCA K HAYYHOMY U3Y4EHUIO IPUPOJIBbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPYECKHX
CIIOCOOHOCTE;
® pa3BUTHE NPEJICTABICHUI O HAYYHOM METO/IC ITO3HAHUS U (OPMUPOBAHUE UCCIIEIOBATEILCKOTO OTHOICHHS K OKPY)KAIOIINM SIBIICHUSM;
¢ (GopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK PE3yJIbTaTa U3y4YEHHsSI OCHOB CTPOSHHS MaTepuu U (yH/IaMEHTAIBHBIX 3aKOHOB (PH3HKH;
e (opMUpOBaHHE YMEHUI OOBSICHSITDH SBJICHUS C UCIIOJIB30BaHUEM (PU3NUECKUX 3HAHUN M HAyYHBIX JOKA3aTEIbCTB;
e (opMHUpOBaHME NPEACTABICHUN O PO (PU3UKU JIJIsl PA3BUTHS IPYTUX €CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.
JlocTIKeHHe ITHX IieNieil oOecneunBaeTcs peleHueM CIeIyONIIX 3aa4d B poliecce U3y4eHns Kypca (U3MKHU Ha YPOBHE CPEIHEro 00Iero
o0Opa3oBaHMS:
e npuoOpeTeHHe CUCTEMBbI 3HaHUH 00 O0ImMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHAX, BKIIOYAs MEXaHUKY, MOJIECKYISIPHYIO
¢bu3uKy, HIEKTPOAMHAMUKY, KBAHTOBYIO (PM3UKY U DJIEMEHTHI aCTPO(PU3HKHY;
e (QOpMUpOBaHHE YMEHUH NMPUMEHATh TEOPETUYECKUE 3HAHHS Uil OOBACHEHUS (PU3NYECKUX SBICHHH B TPHUPOJAEC W IS MPUHSATHS
NPaKTHYECKUX PEIICHNUH B TOBCEIHEBHOM KU3HH;
® OCBOCHHE CIIOCOOOB pEIICHHs PA3TUYHBIX 33]1a4 C SBHO 33JJaHHON (PU3NUIECKON MOJEINbIO, 33a4, MOPa3yMEBAIOIINX CAMOCTOSTEIFHOE
co3nanue (PU3NYECKON MOJEIH, aIeKBATHOW YCIOBHSAM 3aJ1auH;
® MOHMMaHHE (U3UYECKHX OCHOB M NPUHIMIOB JNEUCTBHS TEXHUYECKHX YCTPOWCTB M TEXHOJIOTHYECKHMX IIPOLECCOB, MX BIHSHHUS Ha
OKPYXKAIOIIYIO CPEY;
® OBJAJICHUE METOAAaMH CaMOCTOSTEIBHOTO IUIAHMPOBAHHMS W TPOBEACHHS (U3MUECKHX OSKCIICPUMEHTOB, aHAM3a M WHTEPIIpPETaluu
UH(OpPMAIIHH, OTIPENICNICHHS JOCTOBEPHOCTH TTOJIy4EHHOTO Pe3yIbTaTa;
® CO3/1aHUE YCIIOBHU JJISl pPa3BUTUSL YMEHHH MTPOEKTHO-MCCIEI0BATEIbCKON, TBOPYECKON IEATEIIHOCTH.
Ha u3yuenune ¢usnku (0a30BbIif ypoBEHb) Ha YPOBHE cpesiHero oouiero oopasoanust orsoautcs 136 yacos: B 10 kinacce — 68 yacos (2 yaca
B Hezlento), B 11 kimacce — 68 yacoB (2 yaca B HEJIENIO).
[Ipemiaraemsrii B mporpamme 1o (Gpusmke nepevdeHpb JTadOPaTOPHBIX U MPAKTHIECKUX PadOT SBISAETCS PEKOMEHIOBAHHBIM, YUUTEINb JIEIaeT
BbIOOp MpoBeIeHHsI Ta00paTOPHBIX PAOOT U OMBITOB C YUETOM UHANWBUIYAIbHBIX 0COOEHHOCTEH 00yJaromuxcs.



COJAEP/KAHUE OBYYEHUA
10 KJIACC

Paznen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUSA

dusnka — Hayka o npupoje. Haydunple MeTOABI MO3HAHHS OKPYXalomero mMupa. Pojb sKcriepuMeHTa W TEOpHH B IIPOLecCe MO3HAHMS
MPUPOIBI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue GU3NMYECKUX SBJICHHA W TpolieccoB. Hayunbie rumote3bl. Pu3ndeckue 3aKOHBI U TEOpUH. | paHUIBI MPUMEHUMOCTH
¢bu3nueckux 3aKkoHOB. [IpHHIMIT COOTBETCTBUSI.

Poab u mecTo pusuku B hopMHpOBaHUM COBPEMEHHON HAyYHOH KapTUHBI MUPA, B IPAKTUUYECKON JIEATEIHHOCTH JIFOICH.

Jlemoncmpayuu

AHaoroBbie ¥ TU(GPOBBIC U3MEPUTEIIBHBIC TPHUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCHTEIIBHOCTh MEXaHUYECKOTO ABMKeHUs. Cuctema orcuéra. TpaekTopusi.

[Tepememenue, cKOpocTh (CpeaHssi CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHHE MaTepHUaIbHOW TOYKH, WX IMPOCKIIUN HA OCH CHCTEMBI
koopauHat. ClI0KEHUE TIEPEMEICHUA B CITI0KEHHE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIKeHHE. ['paduku 3aBUCHMOCTH KOOPAHWHAT, CKOPOCTH, YCKOPCHHS, IYTH W
NepeMeNIeHIs] MaTepHaIbHON TOYKH OT BPEMEHH.

CBoOoaHoe majenue. Y cKopeHrue CBOOOHOTO TaICHHS.

KpuBonuneiinoe neuxenue. J[BrkeHue MaTepHalbHON TOUKH MO OKPYXHOCTH C MOCTOSTHHOM MO MOJIYIIIO CKOPOCTBIO. YTJIOBasi CKOPOCTbD,
nmuHeiHas ckopocTh. [lepron n gacroTta obpamienus. L{eHTpocTpeMuTenbHOE YCKOPCHHE.

TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHUE: CITUOMETP, ABMKEHHE CHAPSAIOB, LIETTHBIE U PEMEHHBIE MepeIayn.

Jlemoncmpayuu

Monens cucTeMbl 0TCUETa, MILTIOCTPALls KHHEMAaTHYECKUX XapaKTePUCTHUK JIBHXKEHUSI.

[TpeoOpazoBaHue ABMKCHHM C UCTIOIH30BAHUEM IPOCTHIX MEXaHHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM MTPOCTPAHCTBE.

Hao0umrotenne IBYOKEHUS Telia, OpOIMIEHHOTO IO/ YTIIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenune yckopeHust CBOOOHOTO MaCHHSI.

HampaBiieHne CKOpOCTH MPH JIBHXKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydeHne HepaBHOMEPHOTO JBUKCHHS C TIETbIO ONPEICIICHIS MTHOBEHHON CKOPOCTH.



UccnegoBanue COOTHOUIEHUSI MEXIY NYTSIMH, MPOMIEHHBIMUA TEJIOM 3a IOCIEAOBATElIbHbIE PaBHBIE IMPOMEXYTKH BPEMEHHU IpHU
PaBHOYCKOPEHHOM JIBH’)KEHHH C HAYaJIbHON CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue nBUKEHUS IAPUKA B BI3KOU KUIKOCTH.

N3ydenue nBuxeHus teaa, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocutenbHOCTH ['anunes. [lepssiii 3akoH HetoToHa. HepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3uiuu cuil. Bropoit 3akon HerloroHa mnsa matepuanbHOW Touku. Tpertuil 3akoH HbroroHa mmst
MaTrepualbHbIX TOYEK.

3akoH BceMupHoOro Tsarorenus. Cuna tspkectd. [lepBast kocMudeckas CKOpOCTb.

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

Tpenue. Bunpl Tpenus (nmokosi, ckoibxeHus:, kaueHus). Cuna tpenusa. Cyxoe tpenue. Cuna TpeHUs CKOJIBXEHUS U CHJIA TPEHUSI TOKOS.
Koaddunument tpenus. Cuna conpoTHBICHUS TPU JBUKEHUH TeJa B )KUIKOCTH UITH rase.

[TocTynaTtensHOE M BpaIIaTEIbHOE ABMKEHUE a0COIIOTHO TBEPIOTO TEIA.

MOMEHT CuiIbl OTHOCUTENIBHO OCcH BpaileHus. [1nedo cumbl. Y ciaoBus paBHOBecUs TBEPAOro Tea.

TexHuueckue ycTpocTBa U MPAKTUYECKOE TPUMEHEHHUE: TTOAIIUITHUKY, JIBIDKEHHE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEpUUH.

CpaBHeHME MacC B3aUMOJIEHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3smepenue cu.

CrnoxxeHnue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JedopMaIiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHeHME CHUII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecHst TBEPAOTO Tena. Bunbl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOHUKAIOIIUX B MPYKUHE U PE3HHOBOM 00pasIle, OT UxX AepopMaliiu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPIOTO Tella, UMEIOIIETO OCh BpaILCHUSI.

Tema 3. 3aKkonbl COXpaneHusn 6 MexanukKe

Nmmynsc maTepuanbHON TOUKH (T€a), CHCTEMBl MaTepUANIbHBIX TOYEK. MIMITyNIbC CHUITBI M M3MEHEHUE UMITYJIbca Tena. 3aKOH COXpaHEHUS
nMITynbca. PeakTuBHOE IBUKEHHUE.

Pa6ora cunbl. MOIIHOCTH CHIIBI.



Kunernueckas sHeprusi MaTepuaibHOM Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

ITorennuaneHast »Heprus. IloreHnuanbHas sHeprus ynpyro aeGopMUPOBaHHOM mpyXuHblL. [loTeHuumanbHas sHeprus Tena BOJIM3U
IIOBEPXHOCTU 3€MJIU.

[ToreHnuanpHble U HEMOTEHIMAIBHBIE CUIIbl. CBSI3b paOOThl HEMOTEHIMAIBHBIX CHJI C H3MEHEHHEM MEXaHUYECKON 3HEPruH CUCTEMBI Tell.
3aKOH COXpaHEHMSI MEXaHUYECKON IHEPIUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue ycTpoucTBa U MPAKTUYECKOE IIPUMEHEHHUE: BOAOMET, KONED, IIPYKUHHBIN IUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeaktuBHOE NIBHKEHUE.

[lepexon noTeHLIMaIbHON YHEPTUH B KHUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne abCONMIOTHO HEYIIPYTOTo yAapa ¢ MOMOIIBIO ABYX OJWHAKOBBIX HUTSHBIX MasTHHKOB.

HccnenoBanue cBsA3U pabOThI CHIIbI ¢ ©3MEHEHHEM MEXaHUYECKOM 3HEPruM Tejla Ha MPUMEepe PacTKEHUs PE3MHOBOIO JKI'yTa.

Paznen 3. MosekyasipHasi pu3uKa 1 TePMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopun

OcHOBHbBIE TTOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKOM TEOPHH U UX OIbITHOE 00ocHOBaHUEe. bpoyHoBckoe aBmkenue. Auddysus. Xapakrep
JBKEHUS U B3aMMOJICHCTBHS YaCTHUIl BellecTBA. MoJIesu CTpOSHUS Ta30B, JKUJIKOCTEN U TBEP/IBIX Te U 00BICHEHHE CBOWCTB BEIIECTBA HA OCHOBE
3TUX Mojeneil. Macca u pa3mepsl Moiiekyi. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp Llenbcus.

Mopnens uaeansHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KUHETHYECKONH TEOpUHU HJEAbHOTO Tra3a. AOCONIOTHAs TemIepaTypa Kak
Mepa CpeaHEld KHHETUYECKOW HSHEpPruu TEIUIOBOTO ABMKEHHsS dactul] raza. [llkama temmeparyp KenbBuHa. 1'a3oBble 3aKOHBI. YpaBHEHHE
MenneneeBa—Knanelipona. 3akon [laneroHa. M3ompormecchl B HaeadbHOM Tra3e C TOCTOSHHBIM KOJHMYECTBOM BemiecTBa. [ 'padudeckoe
IIpe/ICTaBIeHNE N30IIPOLIECCOB: U30TEPMa, U30X0pa, u300apa.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BELIECTBa, (POTOrpaduul MOJIEKYN OPTaHUYECKUX COSAMHEHUH.

OnpIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.

Mogens OpOyHOBCKOTO JBUXKEHUS.

Mogens onbita llTepHa.

OnbITHI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOACHCTBUA.

Mopaenb, HIUTFOCTPUPYIOIIAsk TPUPOLY AaBJICHHS ra3a Ha CTEHKHU COCya.



OnpIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS UI€AJIbHOTO ra3a, U30MpOLIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Onpenenenne Maccsl BO3/yXa B KJIACCHOM KOMHATe HAa OCHOBE U3MEPEHUN 00bEMa KOMHATBHI, JaBIEHUS U TEMIIEPATyphl BO3/1yXa B HEMl.
HccnenoBanue 3aBUCUMOCTH MEXK]y ITapaMEeTpaMU COCTOSIHUS Pa3peXEHHOIO Tra3a.
Tema 2. Ocnoevt mepmoounamuku
Tepmoaunamuyeckas cuctema. BHyTpeHHssI HEprusi TEpMOJMHAMUYECKON CHUCTEMBI U CIIOCOObI €€ u3MeHeHus. KomuuecTBo TeroTsl U
pabota. BHyTpeHHs SHEPrHsi OAHOATOMHOIO MAEAIBHOTO Tra3a. Buasl Teruionepenayn: TEIUIONPOBOJHOCTb, KOHBEKLIMS, U3IydeHHe. Y AeIbHas
TEIUI0EMKOCTB BelecTBa. KonMuecTBo TEIIOTEI IPY TEIIoNepeaye.
[Tonarue 06 amgmabatHoM mpouecce. IlepBblif 3akoH TepMmoanHamMuKH. [IprMeHeHHe MepBOro 3akoHa TEPMOJMHAMUKH K H3O0IMPOIECCAM.
I'paduueckas uHTeprperanus padboThl rasa.
Bropoii 3akon TepmoaunamMuku. HeoOpaTuMOCTh pO1IeCCOB B IPUPO/IE.
TennoBbie MamuHbl. [IpuHIMIEL 1eHCTBUS TEIUIOBBIX MaluH. [IpeoOpazoBaHus 3HEPruM B TEMJIOBbIX ManiMHax. KoaguuuenT noaesHoro
neiicTBus TerioBoi MammHeL. Llukn Kapao u ero koa¢hGuimenT noae3Horo 1eHcTBrst. IKOIOTUYECKHE TPOOIEMBI TEIUIOHEPTETHKH.
TexHuueckue ycTpolcTBa U MPAKTUYECKOE IPUMEHEHUE: JIBUTATeNIb BHYTPEHHEIO CrOpaHusl, ObITOBOM XOIOAMIBHUK, KOHAULMOHED.
Jlemoncmpayuu
V3MeHeHMe BHYTPEHHEH SHEPIUH Tejla IPU COBEPLICHUH paOOThI: BbUIET MPOOKU U3 OYTHIIKH 101 IEHCTBUEM CHKAaTOI'0 BO3/1yXa, HarpeBaHHe
s¢upa B TaTYHHOH TpyOKe MyTEM TpeHUs (BHICOEMOHCTPALIHS).
V3MeHeHMe BHYTpEHHEH sHeprun (TeMIieparypsl) Teja Ipu Terionepesaye.
OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3AyXa (OMBIT C BO3YIIHBIM OTHUBOM).
Mogenu napoBoil TypOUHBI, ABUraTelNsi BHYTPEHHETO CrOpPaHusl, pEaKTUBHOI'O IBUTATEsl.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
N3mepenne yaenbHOU TeIIOEMKOCTH.
Tema 3. Azpecammnbvie cocmoanun eeuecmea. Pazoevie nepexoovl
[TapooOpa3zoBanue M KoHaeHcauus. Mcnapenne n kumneHue. AOCOIIOTHAasS M OTHOCHTENbHAs BIAXHOCTh BO3Ayxa. HacklmeHHbIH map.
VY aenpHas TemioTa napoodpazoBaHus. 3aBUCUMOCTb TEMITEPATYPbl KUIIEHUS OT JaBJICHHUS.
Teépnoe Teno. Kpucramnmmueckue u amopQHble Teaa. AHU30TPONHUS CBOMCTB KpucTa/uIoB. JKuakue kpucramisl. CoBpeMEHHbIE MaTepUabl.
[1naBnenue u kpucrauuzanus. Y aenpHas TerioTa miasnenus. Cydomumanus.
VYpaBHeHHE TEIIOBOro OanaHca.
TexHuuyeckue ycTpoHCTBa M MPAKTHUYECKOE MPUMEHEHHUE: TUTPOMETP U MCUXPOMETP, KaJOPUMETP, TEXHOJIOTHU MOIYYE€HHS COBPEMEHHBIX
MaTEpUaJIOB, B TOM YUCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHUH.
Jlemoncmpayuu
CBolicTBa HACBIIIEHHBIX [1APOB.
Kunenve npyu moHM>KEHHOM JJaBJICHHH.



CriocoObl U3MepeHUs BIaXKHOCTH.

HaGntoneHue HarpeBaHUs U IUIaBICHUS KPUCTANIMYECKOTO BELIECTBA.
JleMOHCTpanust KpUCTaJLJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

H3MepeHue OTHOCUTENBHOM BIaXKHOCTH BO3yXa.

Paznen 4. DiekTpoanHaMuKa

Tema 1. Inexmpocmamuka

OnexTpuzanus Teia. DJIEKTpUUecKui 3apsaz. JIBa BUaa 3JIEKTpUYECKUX 3apsiioB. IIpoBOIHUKM, AMAIEKTPUKU U MOJYNPOBOJHUKU. 3aKOH
COXpaHEHUs IEKTPUIECKOT0 3apsa.

B3aumogeiictBue 3apsanoB. 3akon Kynona. ToueuHbIi 2JIeKTpUUECKUH 3apsi. DieKTpuueckoe mnosie. Harnpsyk€HHOCTh 3JIEKTPUYECKOTO OIS,
[IpuHUMI Cyneprno3uIuu 3JIEKTPUUECKUX nosel. JInHun HanpsKEHHOCTH 3JEKTPUYECKOTO MOJISL.

Pabora cui anexrpocrarndeckoro moist. [lorennuman. Pasnocts moreHnmanos. [IpOBOAHUKH U TUAIEKTPUKH B 3JIEKTPOCTATHUECKOM TIOJIE.
JusnekTpuueckasi IpOHULIAEMOCTb.

OnexTpoéMkocTb. KonneHcaTop. DneKTpo€MKOCTh IIIOCKOT0 KOH/IEHCATOpa. DHEPrHs 3apsKEHHOT0 KOHJIEHCaTopa.

TexHuueckue yCTpoWCTBA M MPAKTUYECKOE IPUMEHEHHE: BJIEKTPOCKON, 3JIEKTPOMETP, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHUE
ANEKTPONPUOOPOB, KOHJIEHCATOP, KONIMPOBAJIBHBIN annapar, CTpyHHbIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIMUIT ACUCTBUSA JIEKTPOMETPA.

B3anmMogeiicTBrue Ha’IEeKTPU30BAHHBIX TEIL.

DIEeKTPUUYECKOE TI0JIE 3apSKEHHBIX TEll.

[IpoBOIHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DneKTpocTaTUYeCKas 3alluTa.

JIMDIIEKTPUKHU B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTOpa OT IUIOMIAAM IJIACTHH, PACCTOSIHUS MEXAY HHMHM U JIUAJIEKTPUYECKOU
MIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit anekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DIJIEKTPUYECKUH TOK. Y CIIOBUSI CYIIECTBOBAHUS AJIEKTPUUECKOTO ToKa. McTounuku Toka. Cuna Toka. [ToCTOSSHHBIN TOK.

Hanpsioxenue. 3akon Oma ajig yyacTka Henu.



DNEKTPUUECKOE CONPOTUBJICHHE. Y IEIbHOE COINPOTHUBIIEHUE BellecTBa. llocnenoBaTenbHOE, NMapajllebHOE, CMEIIAHHOE COEAMHEHUE
IIPOBOJHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoymns—JIenia. MOIIHOCTB 3IEKTPHUECKOTO TOKA.

ONEeKTPOJABMKYILAs CHJIa U BHYTPEHHEE COIPOTHUBIIEHHE MCTOYHMKA TOKA. 3akoH OMa [yl MOJHOM (3aMKHYTOH) 3JIEKTPUYECKOM LemH.
Kopotkoe 3aMbIkanue.

ONEeKTpPOHHAs IPOBOAUMOCTD TBEPABIX METAJUIOB. 3aBUCHUMOCTb COIIPOTUBIIEHHS METAJUIOB OT TemIepaTypsl. CBEpXIIPOBOIUMOCTD.

DnexTpuuecKuil Tk B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBonnuku. CoOCTBEHHass M NpPUMECHas MPOBOJUMOCTb HOJYHpoBOIHUKOB. CBoiicTBa p-N-nepexoxa. llomympoBogHHKOBBIE
pUOOPHI.

ONEKTPUYECKUN TOK B paCTBOPAX M PacILIaBax dJIEKTPOIUTOB. DICKTPOIUTHYECKAS JUCCOLUALMSL. DIEKTPOIIU3.

DnexTpuueckuid Tok B razax. CaMoCTOSTENbHBIN U HECaMOCTOSTENbHbIN pa3psa. Monnus. [lna3ma.

TexHnuyeckue ycTpoMcTBa M IPAKTUYECKOE NPUMEHEHHME: aMIEPMETpP, BOJBTMETP, PEOCTaT, UCTOYHHUKHM TOKa, 3JIEKTPOHArpEBATEIIbHBIC
npuOOpBI,  BJIEKTPOOCBETUTENBHBIE MPHUOOPHI, TEPMOMETP CONPOTHUBICHHS, BaKyyMHBIH JOWON, TEPMHCTOPBI U  (OTOPE3UCTOPHI,
IIOJIYIIPOBOIHUKOBBIM TNOJI, TaJIbBaHUKA.

Jlemoncmpayuu

W3mepenue cuiipl TOKa U HAIIPSKECHHUS.

3aBUCUMOCTb COIPOTUBIIEHUS UJIMHAPUYECKUX ITPOBOJHUKOB OT JJIMHBI, IUIOIIAIU TIONIEPEUYHOT0 CEUEHUS U MaTepHaa.

CMenianHOe COEJUHEHHNE TPOBOJHUKOB.

[Ipsimoe n3MepeHue 3aeKTpoABUKYIIEH cuibl. KopoTkoe 3aMblkaHKE raJibBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOITUTOB.

HckpoBoii paspsii ¥ IpOBOJANMOCTb BO3/1yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne cMeIaHHOro COeIMHEHMs pE3UCTOPOB.

N3mepenue 3neKTpoABIKYIIEH CUIIBI MCTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHHUS.

Hab6mronenue snexrpoinusa.

MexnpeamerHblie CBA3U

N3yuenue kypca ¢puszuku 6azoBoro ypoBHs B 10 Kjacce oCyHIecTBIsIETCS ¢ YIETOM COAEpKATeNbHBIX MEXKIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTHH, XUMHUH, Teorpapuu U TEXHOJIOTHH.

Meosicnpeomemnvle nonamus, CBA3aHHbIE C U3yYEHUEM METOJ0B HAYYHOIO IMO3HAHUS: SBJICHHE, HAy4HBIM (akT, Turoresa, Qpuandeckas
BEJIMYMHA, 3aKOH, TeOpHs, HaOII0IeHUE, SKCIEPUMEHT, MOACTUPOBAHNE, MO/IEIb, U3MEPEHUE.



Mamemamuxa: pelieHue CUCTEMBI YpaBHEHHM, TnHEHHas QyHKIUS, Tapadoina, Tunepooa, uX rpaiku U CBOWCTBA, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CHHYC, KOCHHYC, TAHIT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO, BEKTOPHl M UX MPOCKIUU HA OCH KOOPIHMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: mexannyeckoe ABIKEHHE B KUBOHM mpupone, nuddysus, ocMoc, TEII000OMEH KHUBBIX OPraHM3MOB (BUIbI TeIUIONepeaayH,
TEIJIOBOE PABHOBECHE), JIEKTPUUECKHUE SIBICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJISIpHAsl Macca, TEIJIOBbIE CBOWCTBA TBEP/IBIX TET,
KHUJKOCTEH U ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJUTHYECKAs TUCCOLMALNS, TaJbBAaHUKA.

l'eocpagpus: BIaxxHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: peodpa3zoBaHue IBMKCHUH C MCIIOIB30BAaHUEM MEXAHU3MOB, YUET TPEHUS B TEXHUKE, MOJIIMITHUKH, UCIIOIb30BaHIE 3aKOHA
COXPaHEHHUS UMITyJIbCa B TEXHHUKE (pakeTa, BOAOMET U JAPYyrue), IBUraTellb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOW XOJIOJUIbHUK,
KOHJUIIMOHEP, TEXHOJIOTMH MOJIYYEHHs] COBPEMEHHBIX MAaTepUalioB, B TOM YMCJIE HAHOMAaTEepHUaJOB, U HAHOTEXHOJIOIMH, AJIEKTPOCTATUYECKas
3aIuTa, 3a3eMJICHHE SJIEKTPOIPHOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, AJNEKTpOHArpeBaTelbHbIE MPUOOPHI, ANEKTPOOCBETUTEIbHBIE TPUOOPHI,
rajibBaHuKa.

11 KJIACC

Paznen 4. DaekTpoauHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHbIE MarHuThl. B3anmmoaeicTBHE NOCTOSHHBIX MArHUTOB. MarHutHoe mosie. BekTtop marHuTHOW wuHAYKUMH. [IpuHUmMN
CYNEPIIO3UIIMY MAarHUTHBIX NoJed. JINHMM MarHuTHOM MHAYKUMU. KapTuHa TMHUI MarHUTHOW MHTYKIMHU T0JIsI HIOCTOSIHHBIX MarHUTOB.

MarnuTtHoe mojie TPOBOJHUKA ¢ TOKOM. KapThHa JUHUN WHIYKIIMA MarHUTHOTO TOJIA JYIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJAHMKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoaelicTBie NpoBOAHUKOB C TOKOM.

Cuna AMriepa, €€ MOJIyJIb M HalpaBIICHUE.

Cuna Jlopeniia, e€ Moaynb U HanpaBlieHUe. [[BHKeHNE 3apsyKEHHOM YacTUIIBI B OJJHOPOIHOM MarHUTHOM monie. PaGoTa cumbl JlopeHia.

SBneHue OHIEKTPOMArHUTHOM WHAYKIUU. [lOoTOK BeKkTOpa MarHUTHOM WHAYKIMH. OJEKTPOJABIDKYIIAs CHUJIa HWHIYKIUU. 3aKOH
3JEKTPOMAarHUTHOM MHAYKIMU Dapanes.

BuxpeBoe anexTpudeckoe Mmoje. DIEKTPOJABIDKYINAs CUla WHAYKIIMM B IPOBOJHHUKE, JBIDKYIIEMCS TOCTYIATEIbHO B OJHOPOJIHOM
MarHuTHOM IIOJIE.

[IpaBumo Jlenna.

NHIyKkTUBHOCTD. SIBJI€HME CAMOUHIYKIIMH. DJIEKTPOIBUKYILAS CHJIa CAMOMHYKIUH.

DHeprusi MAarHUTHOTO TOJIST KATYIIIKK C TOKOM.

DNeKTpOMarHuTHOE MoJIe.



TexHuueckue yCTpONCTBa U MPAKTHUYECKOE MPUMEHEHHE: MOCTOSHHBIE MArHUTBI, SJIEKTPOMArHUTHI, 3JEKTPOJIBHUIATENb, YCKOPUTEIU
3JIEMEHTAPHBIX YACTUILI, UHIYKIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO MOJIS.

B3anMozeincTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIHUTA.

SIBneHue ANEKTPOMATHUTHON UHIYKIUU.

IIpaBuio JleHna.

3aBUCUMOCTb JIEKTPOJABUKYILEH CUIIbI HHAYKIIMU OT CKOPOCTH U3MEHEHHUsI MArHUTHOT'O ITOTOKA.

SIBiIeHNE CAMOMHTYKLINH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydyeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

WccnepgoBanue necTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sABiIeHUS JIEKTPOMAarHUTHOM MHTYKIIUU.

Pazgen S. Kosre6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHUmMHble KOICOAHUA

KonebarenbHast cucrema. CBoOoAHBIE MexaHWYeckue KojebaHus. ['apmonuueckue konebanus. Ilepuon, vacrora, ammiautyna v (asa
konebanuid. IlpyxuHHBI MasgTHUK. MaTeMmaTHdyeckuii MasTHUK. YpaBHEHHE TapMOHUYECKHUX Kojebanuil. IlpeBpaieHue sHepruu mpu
rapMOHHYECKHUX KOJIEOaHUSX.

Konebarenbubiit koHTyp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B HACATHHOM KOJEOATEIbHOM KOHTYpE. AHAJIOIHS MEeXIy
MEXaHUYECKUMH U 3JIEKTPOMarHUTHbIMU Kosiebanussmu. @opmyina ToMcoHa. 3aKOH COXpaHEHUS SHEPTUU B UJEAIbHOM K0J1eOaTeIbHOM KOHTYpE.

IIpencraBnenue o 3aTyxaromux KosneOaHMsX. BbIHyX/IeHHbIE MexaHHuyeckue KosebaHus. PezoHaHc. BbIHYX/I€HHbBIE 37€KTPOMAarHUTHBIE
KoJIeOaHus.

IlepemenHnsbIit TOK. CHHYCOUIAIbHBIN IEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOI0 TOKA. AMIUIMTYIHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA
Y HapsDKEHUS.

Tpancdopmarop. IIpousBoacTBo, mepenada u TOTpeOJIEHHE SJIEKTPUUECKOM SHEPruM. IJKOJIOTHYECKHE PHCKH IPH IPOU3BOJCTBE
anexkTposHepruu. KynbTypa ucnoip30BaHus 2JIEKTPOIHEPTUN B TOBCEITHEBHOM JKU3HH.

TexHnuyeckue ycTpoiicTBa ¥ MPaKTUIECKOE IPUMEHEHNE: MIEKTPUUECKHI 3BOHOK, TEHEPATOp IIEPEMEHHOI0 TOKA, JINHUU 3JIEKTPOIIepeIay.

Jlemoncmpayuu



HccnenoBanue mapamMeTpoB KoJieOaTebHON cUCTEeMBbI (TIPYKMHHBIN WM MAaTeMAaTUYSCKUN MAsITHHK).

HaGmronenue 3aryxaronux KojieOaHu.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Habmonnenue pe3onanca.

CB00OIHBIC AJIEKTPOMArHUTHBIE KOJICOAHHMS.

OcmmorpaMMbl (3aBUCUMOCTHU CHIIBI TOKA U HANPSHKEHUS! OT BPEMEHHM ) JJIs QJIEKTPOMArHUTHBIX KOJICOaHUIHA.

Pe3oHaHc nipu nocnenoBaTenbHOM COEAUHEHUH PE3UCTOPA, KATYIIKU MHAYKTHUBHOCTH U KOHJIEHCATOPA.

Mopeinb TuHUN 3NEKTPOIIepeaauH.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NIEpUOAA MaJIbIX KOJIeOaHU Irpy3a HA HUTU OT JUIMHBI HUTU U MaccChl Tpy3a.

HccnenoBanue nepeMeHHOro TOKa B LENH U3 M1OCIIE0BATEIbHO COEIMHEHHBIX KOH/IEHCATOPa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHbsle 60HbL

MexaHuueckue BOJHBI, ycioBUs pacnpoctpaHeHus. [lepuoa. CkopocTs pacrpocTpaHeHHsl U JJIMHA BOJHBI. [lonepednble U MpoaoJibHbIE
BOJIHBIL. MIHTepdepeHnns u Audpakiusi MEXaHU4eCKUX BOJIH.

3Byk. CkopocTs 3ByKa. ['poMKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJHBI. Y CIIOBUS U3TyYeHHUsI SJICKTPOMAarHUTHBIX BOJIH. B3anmuast opuenTaius BekTopoB E, B, V B anexTpomarautHoit
BousiHE. CBOMCTBA DIIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, IPEIOMIICHHE, oJsipu3anus, rudpaxmus, narepdepenius. CKopocTh IEKTPOMarHUTHBIX
BOJIH.

[Ikana 35eKTpoMarHuTHBIX BOJIH. [IpMeHeH e 2IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paTuOCBS3U U TeNEBUACHUS. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHuueckue ycTpocTBa M MPAKTHUYECKOE MPUMEHEHHE: MY3bIKAJIbHbIE MHCTPYMEHTBI, YJIbTPa3BYKOBas JMArHOCTUKA B TEXHUKE U
MEAUIINHE, paiap, paIiuonpuEéMHUK, TEIEBU30p, aHTEHHA, Tenedon, CBU-neusb.

Jlemoncmpayuu

OO6pazoBaHue U PaCIPOCTPAHCHHUE TIOTIEPEYHBIX U TIPOIOJILHBIX BOJIH.

Konebmomieecs Te0 Kak HCTOYHUK 3BYKA.

Habntoienne oTpakeHns U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHny u AUPpakiui MEXaHUIECKUX BOJH.

3BYKOBOM pPE30HAHC.

HabmtoneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILJIUTYIOM U 4aCTOTOW KoJIeOaHUH.

HccnenoBanue cBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHUE, MPeIoMIICHHE, ToNspu3anus, Audpakuus, nHTephepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonuHeitHOe pacnpocTpaHeHUE cBeTa B OAHOPOIHOM cpene. JIyd cBeTa. TodeuHblid HCTOYHHK CBETA.



OtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHue n300pakeHu B INTIOCKOM 3epKalie.

[Ipenomiienue cBeTa. 3aKOHbI peIoMIIeHHs cBeTa. AOCOIIOTHBIN MoKa3arens npeiaomieHus. [lonnoe BHyTpeHHee oTpaxkenue. IpenenbHeplii
YTOJI IOJTHOTO BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceera. CoxxHbINM cocTaB Oenoro ceera. L[Ber.

Cobupatoniue M pacceuBarolme JUH3bL. ToHKkass nuH3a. DOKYCHOE pacCTOSHME M ONTHYECKas cujaa TOHKOW JuH3bl. [loctpoenue
M300paXeHI B COOMPAIOLINX U pacceuBaroluX JuH3ax. PopMyiia TOHKON JIMH3BL. Y BEJIMYEHHE, TaBAeMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTHUKH.

Bonnosas onrtuka. Muatepdepenuus cBera. KorepeHTHble HCTOYHHMKH. YCJIOBHS HAOMIOJEHUS MAaKCUMYMOB U MHHUMYMOB B
UHTEP(PEPEHITMOHHON KapTUHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakius ceeta. Judpakunonnas pemeéTka. Y cioBue HaOI0IeHUs INIaBHBIX MAKCUMYMOB TP MaJICHUH MOHOXPOMAaTHYECKOIO CBETa Ha
I(QPaKINOHHYIO PEIIETKY.

[Honsipuszanus ceera.

TexHUYEeCKUEe YCTPOWCTBA W MPAKTUICCKOE TMPUMEHEHHWE: OYKH, Jyma, (oroammapar, MpOSKIMOHHBIN armapar, MUKPOCKOI, TEIECKOIL,
BOJIOKOHHAS ONTUKA, AU(PpaKIIMOHHAS perIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssmonuHeitHOE pacpocTpaHeHne, OTpakeHUe U mperoMieHue ceeta. OnTrudeckue mpruoopshl.

[TonHoe BHyTpeHHEe oTpaxkeHue. Moiens CBETOBO/IA.

HccnenoBanue cBOWCTB 300paKeHH B TUH3aX.

Mopenn MUKpOCKOIA, TEIECKOIIA.

Habmtonenue narepdepeHnnn caera.

Ha6mronenue qudpakuuu cera.

Habmronenue aucnepcun cBera.

[Tonyyenue cnekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonydenue cekTpa ¢ TOMOIIbIO TU(PPAKINOHHON PEHIETKH.

HaGmronenue mossipuszaiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenne mokazaresns MpeIOMIICHUS CTEKIIA.

HccnenoBanme cBOWCTB N300paKeHH B TUH3AX.

Hab6mronenue qucnepcuu cera.

Pa3znen 6. OcHOBBI crieMAJIbHONM TEOPHUH OTHOCUTEJIBHOCTH
I'paHuipl NPUMEHMMOCTH KJIACCHMUECKOM MeXaHUKH. [locTymarel cnenuanbHOM TEOpUHM OTHOCUTENIBHOCTH: WHBAPUAHTHOCTH MOJIYJIS
CKOpPOCTH CBETa B BaKyyMe, IPUHIIMI OTHOCUTEIBLHOCTH DUHIITEHHA.



OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHU U COKPAILLEHUE JITHBI.
OHeprus U UMILYJIbC PEISTUBUCTCKON YaCTHULIBI.
CBs13bp Macchl C 3HEPTUEN U UMITYJICOM PEISTUBUCTCKOM YaCTHULIbl. DHEPTUS TIOKOS.

Paszpen 7. KBanToBas pusuka

Tema 1. dnemenmol KGAHMOBOI ONMUKU

®otonsl. opmyna [Inanka cBsi3u sHEpruH (HOTOHA € €r0 YaCTOTOH. DHEPTusl U UMIYJbC (HOTOHA.

OtkpeiTue u uccnenosanue Gororddexra. Onwitel A. I'. CtoneroBa. 3akoHsl porodddekra. YpaBHeHue DiHmTeNRHA 1S GoTodrddexTa.
«Kpacnas rpanuna» porodddexra.

JlaBnenue cBera. OnwiThl [1. H. JIeGenena.

XHWMHYECKOE ICHCTBHE CBETA.

TexHuyeckue ycTpoiicTBa U MpaKTUYECKOe MpUMeHeHue: (HOTOINEMEHT, (OTOAATYUK, COTHEUHas OaTapesi, CBETOAHO/I.

Jlemoncmpayuu

@013 eKT Ha YCTaHOBKE C IUHKOBOM IIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTodddekra.

CBeTOaUOI.

Conneunas Gartapest.

Tema 2. Cmpoenue amoma

Mogpens atoma Tomcona. Ombitel Pesepdopna no paccesuto o -yactui. [Inmanerapnas monens aroma. [locrynmatsl bopa. Usnydenne u
noryoieHne (GoToHOB MPU NEepexoie aToMa ¢ OJTHOTO YPOBHS SHEPTUHU Ha Apyroi. Buasl criekTpoB. CekTp ypoBHEH 3HEpruu aToMa BoJOpo/Ja.

BosiHoBBIE cBOMcTBa yacTull. Bomubl ge bpoiinsa. KopnycKynsspHO-BOJHOBOW Tyaau3M.

CrioHTaHHOE M BBIHYKJIEHHOE U3ITyUCHHE.

TexHuueckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOIT), Jia3ep, KBAHTOBBIH KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habuntoienue nuHeHvaThIX CIEKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii skcnepumenm, nabopamopnule pabomuol

HabmtoneHue nuHeiuaToro crnekrpa.

Tema 3. Amomnoe a0po

DKCIepUMEHTBHI, TI0Ka3bIBAIOLINE CIOKHOCTh CTpoeHus sapa. OTkpeITHe pagunoakTuBHOCTU. OnbITh Pezepdopaa no onpeneneHnto cocraa
paanoakTUBHOrO u3nydeHus. CBoiicTBa anbda-, 6eta-, raMMa-u3iaydeHus. BiusHue paanoakTHBHOCTH Ha JKHBbIE OPTaHU3MBI.



OTkpeITHE IPOTOHA U HeWTpoHa. Hyknonnas mozaens sinpa I'elizen6epra—lBanenko. 3apsn supa. MaccoBoe uucio siapa. M3oromnsl.

Anbda-pacnazg. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacmaj. ['amma-u3nydeHnre. 3aK0H paliOaKTUBHOTO pacIiajia.

DHeprust CBA3HM HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macch sapa.

S nepubie peakuuu. JleneHue u CUHTE3 AIEp.

SAnepusrii peakrop. TepmosinepHblii cuHTe3. [IpoOieMbl M TEPCIEKTUBBI SACPHON HDHEPreTHKU. JKOJIOTHYECKHE AaCIeKThl SIECPHON
SHEPIeTHUKHU.

OnemeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

MeTo1p1 HaOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

@dyHnaMeHTaIbHBIE B3aUMOACHCTBUSA. EAMHCTBO (hn3ndeckoil KapTHHBI MHpa.

TexHuyeckue ycTpoiicTBa U MpakTUYeCKoe MPUMEHEHUE: JO3UMETp, kamepa BuibcoHa, siaepHblii peakTop, aroMHasi omoa.

Jlemoncmpayuu

CuéTYnK HOHM3HUPYIOLIUX YACTHUII.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue TpeKoB YacTHil (110 TOTOBBIM GoTorpadusim).

Pa3pen 8. DiieMeHTBI ACTPOHOMUY U ACTPOPU3NKH

Oransl pa3BUTUs acTpoHOMuUU. [IpukitagHoe 1 MUPOBO33pEHUECKOE 3HAUEHHE ACTPOHOMMUH.

Bun 3Bé3qH0r0 HebGa. Co3Besus, spKue 3BE31bl, UIAHETHI, X BUIAUMOE JABHKEHHE.

ConneyHas cucrema.

Connue. ConneuHnas akTHBHOCTB. MicTounuk sHeprun ComnHna 1 3BE€311. 3BE3/1bl, X OCHOBHBIE XapaKTEPUCTHKU. /[narpamMmma «CHeKTpaabHbIN
KJIACC — CBETUMOCTbHY. 3BE3/bl TJIaBHOM MOCIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb) Ui 3BE3] TJIaBHOM MOCIE10BaTENIbHOCTH.
BayTpeHHee cTpoenue 3B€31. COBpeMEHHBIE ITPEICTABIEHHUS O IPOUCXO0XKIEHNN U 3Borouu CostHIa U 3BE3]. DTalbl )KU3HH 3BE3NL.

Mneunslii [1yts — Hama ["anaktuka. [lonoxenue n nuxenne Connua B ['anaktuke. Tunel ranaktuk. Paauoranaktuku v kBazapsl. YEpHble
IBIPBI B IAPax FalakTHK.

Bcenennas. Pacumpenue Beenennoit. 3akon Xa066:1a. Pa30eranue ranaktuk. Teopus bonbuioro B3psiBa. PenukToBoe nzinydeHue.

MacutaGHas ctpykTypa Beenennoil. Meraranaktuka.

Hepewménnpie npo6ieMbl aCTpOHOMUM.

Vuenuueckue nabnrooenus

Habuntoienust HeBOOpyKEHHBIM IJ1a30M C UCIIOJIb30BAHUEM KOMITbIOTEPHBIX MPUIIOKEHHH JUIs OTIpe/iesieHns MOJI0KEHUSI HEOECHBIX 00 BEKTOB
Ha KOHKPETHYIO 1aTy: OCHOBHBIE c03Be3/1Us1 CEBEPHOIO MOIYIIAPUS U SIPKHUE 3BE3/BL.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro I[lyrtu.

O0o0maromnee noBTOPEeHUE



Ponb ¢pu3uKu 1 aCTPOHOMUU B SKOHOMUYECKOM, TEXHOJIOTUIECKOM, COIMATBHON U ATHYECKOH chepax AesITeNLHOCTH YeJI0BEKa, POJIb U MECTO
(GU3MKK U aCTPOHOMHUHU B COBPEMEHHON HAay4YHON KapTHHE MHpa, pOJiib (U3NYECKOM Teopuu B (HOPMHUPOBAHHH MpPEJCTaBICHUN O (HU3HUECKOi
KapTUHE MHPA, MECTO (PU3NIECKOM KApTUHBI MUPA B OOIIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPECTABICHUN O IPUPOJIC.

MesknpeamMeTHble CBSI3H

Nzydenne kypca ¢uszuku 6a30BOoro ypoBHs B 11 Kilacce OCyIIECTBIISCTCS C YIETOM COEPIKATEIBHBIX MEKIIPEIMETHBIX CBS3EH ¢ KypcaMu
MaTeMaTHKH, OUOJIOTUH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusie noHAmMuUs, CBI3aHHBIE C W3YUYEHHEM METOJIOB HAyYHOTO INO3HAHUS: SBJICHUE, HAy4YHBIH (pakT, rUmotesa, (usnyeckas
BEJIMYMHA, 3aKOH, TeOpHUs, HAOII0IeHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEIb, H3MEPEHHUE.

Mamemamuxa: pelmieHHE CUCTEMBbl ypaBHEHUH, TPUTOHOMETpHYECKHE (YHKIUU: CHHYC, KOCHHYC, TaHTE€HC, KOTaHTE€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHI U MX MPOEKIUU HA OCU KOOPIWHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIE AJIEMEHTApHBIX (YHKIIH,
MIPU3HAKU TI0I00US TPEYTOIHHUKOB, ONIPEICIICHHUE TUTOIIAIN TUIOCKUX QUTYp U 00BhEMA Tel.

buonocus: snextpuyueckue SIBICHUS B KHUBOW NMPUPOAE, KoleOaTenbHbIe NBIKEHHUS B JKUBOM NPUPOJIE, ONTUYECKUE SIBICHUS B >KUBOM
MPUPOAE, NCUCTBUE PAIUALIMU HA KUBBIE OPraHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJEKYJ, KPUCTAJUIMYECKasi CTPYKTypa TBEPABIX TeJl, MEXaHU3Mbl 00pa30BaHUS KPUCTAIIMYECKON PEIIETKH,
CIEKTpaJIbHBIN aHAIIN3.

I'eocpaghus: MarHUTHBIE MOJIOCA 3€MIIH, 3aJ1€KU MAaTHUTHBIX PYA, (GOTOCHEMKA 3eMHOM OBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSICCHHM.

Texnonocus: TMHUU BIEKTPOIIEpEad, TEHEPATOP MEPEMEHHOIO TOKA, 3JIEKTPOABUTATEb, MHAYKIIMOHHAA I1€Yb, pajap, paauonpUEMHHUK,
TeJeBU30p, aHTeHHa, TesedoH, CBY-neub, MpOeKIMOHHBIH anmnapar, BOJIOKOHHAsI ONTHKA, COTHEYHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI IO ®PU3ZUKE HA YPOBHE CPEIHEI'O OBLIEI'O
OBPA3OBAHUA

OcBoenne yuebHoro npeaMera «Dusnkay Ha ypoBHE CpeHEro oo1iero oopazoBanus (6a30Bblid YPOBEHB) TOJKHO 00ECTIEUUTh JOCTHKEHHE
CJIEYIOIIUX JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMuyHOCTHBIE pe3ylbTaThl OCBOCHUS y4deOHOro mpeamera «Dusmka» TOHKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroIuXcs
PYKOBOJICTBOBATbCSI C(OPMHUPOBAHHOM BHYTPEHHEM MO3UIMENH JMYHOCTH, CHUCTEMOH II€HHOCTHBIX OPHEHTAIMi, IMO3UTUBHBIX BHYTPEHHUX
yOexXIeH!H, COOTBETCTBYIOMIMX TPATUIIMOHHBIM [IEHHOCTSIM POCCUHCKOTO OOIIECTBA, pacCIIMPEHUE KU3HEHHOTO OIBITA U ONBITA ACATEIHHOCTH B
IIPOLIECCE pealn3aliii OCHOBHBIX HAIIPaBJIICHUH BOCIIUTATEIbHON JAESTEIBHOCTH, B TOM YHCJIE B YaCTH!

1) rpaska1aHCcKOro BOCIUTAHUSA:

c(OPMHPOBAHHOCTh TPAKIAHCKOM MO3UIMK 00YUaIOIIErocsi Kak akTUBHOI'O M OTBETCTBEHHOI'O YJ€Ha POCCUHCKOro 00IIeCTBa;

MPUHATHE TPAJULUOHHBIX 00IEYEIOBEUECKMX T'YMAaHUCTUUECKUX U IEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B MHTEPECaX rpa)<[aHCKOro 0OIIEeCTBa, y4acTBOBATh B CaMOYIIPaBJIEHUH B 00pa30BaTeIbHON
OpraHu3aluy;

YMEHHUE B3aMMOAECHCTBOBATh C COLIMAIbHBIMU HHCTUTYTaMHU B COOTBETCTBHHU € UX (DYHKLMSAMHU U Ha3HAUCHHEM;

TFOTOBHOCTh K TyMaHUTapHON U BOJIOHTEPCKOM NEATENBHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSA:

c(OpPMUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHUE K FOCYIapCTBEHHBIM CHMBOJIaM, TOCTH)KEHUSIM POCCUHCKUX YUEHBIX B 001aCTH (PU3UKU U TEXHUKHY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOI0 TIOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIUIO ¥ IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh Ha MOPaIbHO-HPAaBCTBEHHbIE HOPMBI U [IEHHOCTH, B
TOM YUCIIE B JEATEIBHOCTH YYEHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILLIEHUE K MUPY, BKJIIOUasi 3CTETUKY HAy4YHOTO TBOPYECTBA, MPUCYILETrO (PHU3HUECKON HAYKE;

5) Tpy/0BOT0 BOCIUTAHUS

MHTEPEC K pa3IMYHbIM cepaM mpodhecCHOHATBLHON NeATENIbHOCTH, B TOM YHCIE CBSI3aHHBIM C (PM3MKOW M TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HaHHBIN BBIOOp OyayiIeil npodeccuu u peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BaHUIO B 001acTH GU3KUKH HA IPOTSKEHUH BCEH KU3HU;



6) 9K0JIOTNYECKOT0 BOCTIUTAHHUS:

c(OPMHUPOBAHHOCTH 3KOJOTHYECKON KYJIBTYpPbI, 0OCO3HAHHUE II00AIbHOTO XapaKTepa SKOJIOTHYECKUX MPoOIIem;

IJIAHUPOBAHUE U OCYIIECTBIICHUE IEUCTBUI B OKPYKAIOILIEH CpeJle Ha OCHOBE 3HAHMS LieJIel YCTOWYHMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacIiipeHue OnbITa AeSITeIbHOCTH HKOJIOTMYECKOM HAMIPaBICHHOCTH Ha OCHOBE UMEIOIINXCS 3HAHUHN 10 (pU3HKeE;

7) HIEeHHOCTH HAYYHOTO TIO3HAHUS

c(hOpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3HUECKOIN HAYKU;

OCO3HAHME [ICHHOCTH HAYYHOH JIEATETbHOCTH, TOTOBHOCTD B Ipoliecce U3ydeHUs (PU3UKH OCYIIECTBIIATh MPOCKTHYIO H UCCIIEI0BATENBCKYIO
NesITeNIbHOCTh MHUBUYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3naBaTenbHBbIC yHHBEPCAJbHbIC YU4eOHbIC el CTBUS
ba3oBble JlornyecKkue NelcTBHsA:
CaMOCTOSITENIbHO (POPMYIIMPOBATh U aKTYaJIM3UPOBaTh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEIEIATh LUEIH AEATEIbHOCTH, 3a1aBaTh [TapaMEeTPbl U KPUTEPUU UX TOCTHKECHUS;
BBISIBJIATh 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B pacCMaTpUBAEMbIX (PU3MUECKUX SBICHUSX;
pa3padarbIBaTh IUIaH PEHICHUS POOIEMBI ¢ YIETOM aHAINM3a UMEIOIINXCS MAaTepUATTbHBIX U HEMAaTEePHUAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B JESTEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM, OLICHUBATh PUCKU IOCIEACTBUM JEATEIBHOCTH;
KOOPJMHHUPOBATh U BBIOJIHATE PA0OTY B YCIOBUSIX PEAILHOTO, BUPTYaIbHOTO U KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEaTMBHOE MBIIUICHUE PU PEIIEHUH KU3HEHHBIX MPOOIeM.
Ba3oBble uccienoBarebCcKkue AeiCTBUA:
BJIaJIeTh HAyYHOU TEPMHUHOJIOTHEH, KIIFOYEBBIMH MOHATUAMU M METOJaMU (PU3NYECKON HayKH;
BJI/IETh HaBBIKAMHM Y4€OHO-MCCIIEIOBATENbCKOM M MPOEKTHOM JEsTeNbHOCTH B 00JIaCTH (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY ITOMCKY METOJI0B pelIeHus 3a/1a4 (PU3HMUeCcKoro coaepkKaHus, IPUMEHEHHUIO Pa3IMYHBIX METO/IOB TO3HAHHUS;
BJIQ/IETh BUJAAMHU JIEATEIBHOCTU IO IMOJIYYEHHIO HOBOI'O 3HAHMS, €ro HMHTEpIpeTalyH, NpeoOpa3oBaHUI0 U NMPUMEHEHHUIO B Pa3IMYHBIX
y4EOHBIX CUTYalLlUsAX, B TOM YUCIIE TIPU CO3JJaHUH Y4EOHBIX MPOEKTOB B 00J1aCTU (DUBUKH;
BBISIBJIATh IIPUYMHHO-CJICJCTBEHHBIE CBS3M M AKTYaJIW3UPOBATH 3a/1ady, BBIIBHIaTb T'MIIOTE3y €€ PELICHHs, HAXOAWTh apTyMEHThI UL
J0Ka3aTesIbCTBA CBOMX YTBEPKICHUM, 3a1aBaTh IapaMETPhl U KPUTEPUH PELICHUS;
AQHAJIM3UPOBATH NOJIYYEHHBIE B XO/I€ PELICHUS 33/1a4 PE3yJIbTaThl, KpUTUYECKN OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE
B HOBBIX YCJIIOBHSX;
CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7]aull B 00pa30BaTeNbHOMN 1€ATEIbHOCTH, B TOM UUCIIE IPU U3YyYEHUH (PU3UKU;
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OMBIT;
YMETb MEPEHOCUTH 3HaHUS MO (PU3MKE B IPAKTUUECKYIO 00IaCTh KUZHEACSITEIbHOCTH;



yYMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEeIMETHHIX 001acTeil;

BBIIBUTATh HOBBIE HJI€U, Mpe/UlaraTh OPUTHHAIBHBIE MTOAXOAbl U PEIICHNUS;

CTaBUTDb HpO6HeMBI " 3aJia4yu, JOMYyCKaroIre aJIbTCPHATUBHBIC PCIICHUA.

PabGora ¢ undgopmanmeii:

BJIAACTh HABLBIKAMHU IMOJTYYCHUSA I/IH(bOpMaI_[I/II/I (1)I/ISI/ILI€CKOFO COACPpIKaHUA U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATCIIBHO OCYHICCTBIIATH
MOKCK, aHAJIN3, CUCTEMAaTU3alIMI0 U UHTEPIIPETALNIO UH(POPMAIIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OIICHUBATH JJOCTOBEPHOCTH HH(OPMAIIHH;

UCIIOJIb30BaTh CpeACTBA HMH(DOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B pEIIEHWU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3aIMOHHBIX 33/lad C COONIIoJIeHHEeM TpeOOBaHUI IPrOHOMHUKH, TEXHUKH O€30MacHOCTH, THTHUEHBI, PECYpCOCOCpEKECHHsI, MPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE301aCHOCTH;

CO3J1aBaTh TEKCTHI (PU3MUYECKOTO COACPIKAHUS B PA3IMUHBIX popMaTax ¢ yu€ToM HazHAUYEHUS HH(POPMAIH U [IEJIEBOH ayTMTOPHH, BEIOUpast
ONTUMAJIBLHYIO (POPMY IIPEICTABICHUS U BU3YyATH3AIHH.

KoMMyHHKaTHBHBIE yHUBepPCaJIbHbIE YUeOHbIC 1eliCTBUA:

OCYIIECTBIISTH OOIIEHNE HA YPOKaX (PU3UKH U BO BHE-YPOUHOU JESITEIHHOCTH;

pacro3HaBaTh MPEAIOCHIIKY KOH(DIMKTHBIX CUTYAllMi U CMATYaTh KOHMIUKTHI;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOK TOUYKY 3PEHHUSI C HUCIIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB;

IIOHMMATbh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW ¥ MHIMBHyalbHON paboThI;

BBIOMPATh TEMATHKYy U METOJIBI COBMECTHBIX JICHCTBUI C yUETOM OOIIMX MHTEPECOB U BO3MOKHOCTEH Ka)I0TO YJIeHa KOJICKTUBA;

IIPUHUMATh LIEIM COBMECTHOM AEATEIbHOCTH, OPraHU30BBIBATH U KOOPAMHHUPOBATH IEHCTBHS MO €€ INOCTHUIKEHHIO: COCTaBIAThH IUIAH
NEeNCTBUM, pacpeaensaTh POIH ¢ yYETOM MHEHUHN YYaCTHUKOB, 00CYKJIaTh Pe3yJIbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh KAY€CTBO CBOETO BKJIAJa M KaXJIOTO0 YYaCTHUKA KOMaH]Ibl B OOIIMN pe3yNbTaT M0 pa3padoTaHHBIM KPUTEPUSM;

IIpeAJIaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UJEH C IMO3UIIMY HOBU3HBI, OPUTHHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIATh IMO3UTUBHOE CTPATETHUYECKOE IIOBEJCHHE B pPAa3IMYHBIX CHUTYallUsX, HPOSBIATH TBOPYECTBO M BOOOpaKeHHE, OBITh
MHULUATUBHBIM.

PeryisiTuBHbIE YHHBEpPCAJbHBIE YUeOHbIE IeiiCTBUS
Camoopranmusanus:
CaMOCTOATCIIBHO OCYHICCTBJIATH ITO3HABATCIBHYIO JCATCIBHOCTH B oOJactu (1)I/ISI/IKI/I U aCTPOHOMMH, BBIABIIATH HpO6J’IeMBI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHEIE 3a/1a4H;
CaMOCTOATCIIbHO COCTABJIATH IIJIaH PCIICHHUA paC'-IéTHI)IX N KAa4C€CTBCHHBIX 3aJa4, IIJIaH BBIITOJIHCHHA HpaKTI/ILIeCKOﬁ pa6OTBI C y'-IéTOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEOUTEHHH;
JAaBaTb OLICHKY HOBBIM CUTYaAllUsIM;



pacuMpsATh paMK1 y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEATNOYTEHHIA;

Jies1aTh OCO3HAaHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U IPOSIBICHUIO 3PYAMLUU B OOJACTH (PU3MKHM, IMOCTOSIHHO IOBBILIATh CBOH 00pa3oBaTeIbHBIN U
KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEISAM;

BJIaJIeTh HAaBBIKAMU [103HABATENbHOM pedIeKcHM KaK OCO3HAHUS COBEPILAEMbIX JAECHCTBHI M MBICIUTENBHBIX IIPOLECCOB, UX PE3YIbTATOB U
OCHOBaHUI;

UCIOJIb30BaTh MPUEMBI peduIeKCHUH TS OLICHKH CUTYaIH, BEIOOpa BEPHOI'O PEIICHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHThI IPYTUX IIPU aHAIM3€E PE3YNIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHThI JPYTUX IIPHU aHAIM3€E PE3YNIbTaTOB ACATEIbHOCTH;

IIpU3HABaTh CBOE MIPABO U IIPABO APYTUX HA OIIUOKH.

B mpouecce nocTHKEeHUS JTMYHOCTHBIX PE3YJIbTATOB OCBOCHMS MPOrpaMMbl MO (PU3MKE A YPOBHSA CpEeJHEro oOIero o0pa3oBaHHs Y
00y4aroImuXxcst COBEPIICHCTBYETCS YMOLMOHAIBHBIN HHTEIUIEKT, IPEAOIaralomuil copMupoBaHHOCTb:

CaMOCO3HaHUS, BKJIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE HMOLMOHAIBHOE COCTOSIHME, BUJAETh HAlpaBJICHUs Pa3BUTHS COOCTBEHHOM
SMOIIMOHAIBHOM c(hepbl, OBITh YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAaHUS, BKJIIOYAIOIIETO0 CaMOKOHTPOJb, YMEHHE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJIEHUE, CHOCOOHOCTh
a1anTHPOBATHCS K SMOIIMOHATIBHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKIIOYAIOIIEH CTPEMIICHUE K JTOCTHIKEHUIO LIEJIH M yCIeXy, ONTHUMH3M, MHUIIMATUBHOCTb, YMEHUE JEHCTBOBATH
HCXOJSl U3 CBOMX BO3MOKHOCTEH;

HMIATUH, BKIOYAIOLIEH CHOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSIHUE JIPYTUX, YUUTHIBaTh €ro MpPU OCYLIECTBICHUU OOILEHHMS,
CIIOCOOHOCTB K COYYBCTBHIO M CONIEPEKUBAHUIO;

COLMAJIbHBIX HaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAUBATh OTHOLICHUS C APYTUMH JIIOJbMH, 3a00TUTHCS, MPOSBIATH MHTEPEC U
paspeniaTh KOH()IUKTHIL.

NNPEJMETHBIE PE3YJIbTATbBI
K xonny oOyuenust B 10 kiacce npeaMeTHbIE pPe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpaxaTb C(hOPMUPOBAHHOCTH Y OO0ydaroImuxcs
YMEHHH:



JIeMOHCTPHPOBATH HA IPUMeEpax pojb U MECTO (PM3UKU B (POPMUPOBAHHH COBPEMEHHOIN HAY4YHOMW KapTHHBI MUPA, B Pa3BUTHH COBPEMEHHON
TE€XHUKU U TEXHOJIOTUH, B IPAKTUYECKOHN EATEIILHOCTH JIFOCH;

YUUTHIBATh TPAHUIIBI IPUMEHEHUS U3yYCHHBIX (PU3UYECKUX MOJIENeH: MaTepraabHas TOYKa, MHEPLUHUAIbHAS CUCTEMa OTCUYETa, aOCOIIOTHO
TBEPJI0€ TEJNO, UJICANIbHBIN a3, MOAEIN CTPOEHUS ra30B, JKUAKOCTEH U TBEPABIX TEJI, TOUCUHBIH MEKTPUUECKUH 3aps ]l IpU PEeLIeHUH (PU3HUECKUX
3ajay;

pacrio3HaBaTh (pu3nueckue siBiIeHHs (IIpoLecchl) U OOBSCHATH UX HA OCHOBE 3aKOHOB MEXAHMKH, MOJEKYJISIPHO-KUHETUYECKOH Teopuu
CTPOCHUS BEIIECTBA M JIEKTPOIMHAMHUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHUE, CBOOOIHOE MAJZICHNUE Tell, IBHKEHHE T10
OKpY>KHOCTH, MHEpLIUs, B3auMojeiicTeue Tei, Auddys3us, OpoyHOBCKOE JIBMKEHUE, CTPOSHHE KUAKOCTEH U TBEPBIX Tell, U3MEHEHUE 00bEMa Tel
IIpY HarpeBaHuU (OXJIAX/IEHUN), TEIUIOBOE paBHOBECHE, UCIIApPEHUE, KOHJIEHCAlMs], IUIaBJICHUE, KPUCTAJUIM3ALMs, KUIIEHHUE, BIIaXXHOCTh BO3/yXa,
MIOBBIIIEHUE JIABJICHUS T'a3a IIPU €ro HarpeBaHUM B 3aKPHITOM COCYAE, CBSI3b MEX/y ITapaMeTpaMH COCTOSTHHS ra3a B M30IIPOLIECCaX, MEKTPU3 ALU
T€J, B3aUMOJICHCTBHUE 3aps]10B;

OIMCHIBATh MEXAHUYECKOE JBIMKEHHE, HCIIOb3Ysl (PU3NUEeCKHe BEIMYUHBL: KOOpAMHATA, [IyTh, IEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca
TeNa, Cuiia, UMITYJIbC Tela, KUHETHYECKasl SHEPTusl, MOTCHIMAIbHAS dHEPrusi, MeXaHndeckas paboTa, MeXaHHUECKasi MOIIHOCTD; MPH OMHMCaHHUU
[IPABUJIIBHO TPAKTOBATh (PM3UUECKUN CMBICI MCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUCHHSI M €IMHUILIbI, HAXOIUTh (POPMYIIbI, CBA3bIBAIOIIUE JAHHYIO
(U3NIECKYIO BETUYMHY C IPYTHMHU BEIINYHHAMU;

OIMCHIBATh U3YyUYCHHbIE TEIUIOBBIE CBOMCTBA TEJl U TEIUIOBBIE SIBJIECHUS, MCIIONB3Ys (M3MUYECKHE BEJIMYMHBI: JaBJICHUE Ia3a, TeMIeparypa,
CpeIHssl KUHETUYECKasi SHEPTUsl XaOTUUECKOIO IBUYKEHUSI MOJIEKYJI, CPEIHEKBAIpaTUUHAsl CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS
sHeprus, pabota raza, Ko3((UIHUEHT MOJIE3HOTO ACUCTBUS TEIUIOBOIO JIBUTATENsl; IPU ONUCAHUHU NPABUJIBHO TPAKTOBATH (PU3MUECKUI CMBICI
WCTIOJB3yEeMBIX BEJIWYHH, WX OOO3HAYCHHS M EIWHHIIBI, HaXOMUTHh (POPMYIIbI, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIWYHHY C APYTHMH
BEJIMYMHAM;

OINMCHIBAaTh U3yUYEHHbIE DJIEKTPUUECKHE CBOMCTBA BEIIECTBA U 3JIEKTPUUECKHUE SIBJICHMS (IIPOLECCHI), UCHOIB3YS (PU3NYECKUE BETUUYHMHBI:
IEKTPUYECKUH 3apsll, JIEKTPUUECKOE T0JI€, HANPSHDKEHHOCTD I0JIs, IOTEHIMAN, Pa3HOCTh MOTEHIMAJIOB; IIPU ONMCAHNUU NPAaBUIBHO TPAKTOBATH
(u3NYECKU CMBICI UCTIONb3YEMbIX BEJIMUHMH, UX 0003HAYEHUS U €IMHULIBL; YKa3bIBaTh (JOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUHUHY
C IpYTMMH BEJINYMHAMY;

aHAJIM3UPOBATh (PU3MUECKHUE MPOLIECCHI U SIBJICHUS, UCIIONb3Yys (PU3NYECKUE 3aKOHBI U MPUHIUIBL: 3aKOH BceMupHoro Tsrotenus, I, 11 u [l
3aKkoHbI HBI0TOHA, 3aKOH COXpaHEHUSI MEXaHUUECKOM YHEPTUH, 3aKOH COXPaHEHMSI UMITYJIbCa, IPUHLIUII CYIIEPIIO3ULINHN CUJL, IPUHLUII paBHONIPAB U
MHEPLUUATIBHBIX CUCTEM OTCUETa, MOJEKYJISIPHO-KMHETUYECKYI0 TEOPHIO CTPOEHMs BEIIECTBA, I'a30Bbl€ 3aKOHBI, CBSI3b CpPEeIHEH KHHETUYECKOU
SHEPIUM TEMJIOBOTO JIBUKEHUS MOJEKYI ¢ abCOJIIOTHOW TemIepaTypoil, NepBbli 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPAaHEHMS 3JIEKTPUUYECKOIO
3apsna, 3akoH KynoHa, mpu 3TOM pa3nuyaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €M0 MaTEMAaTHUECKOE BRIPAKEHHE U YCIIOBHSI (TPAHHIIBI, 00JIACTH)
IIPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE NPUHIUIBI JACUCTBUS MAIIWH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS HUX 0€30macHOro
UCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HY;



BBIMOJIHATE SKCIIEPUMEHTHI IO HCCIIEJOBAHUIO (PU3MUECKUX SIBJICHUH U TIPOILIECCOB C UCIIOJIb30BaHUEM MPSMBIX M KOCBEHHBIX U3MEPEHUH, IPU
3TOM (hOPMYIHPOBATH NTPOOIIEMY/3a1auy U THIIOTE3Y y4EeOHOr0 3KCIIEPUMEHTA, COOUPATh YCTAHOBKY U3 IPEAJIOKEHHOI0 000pYy0BaHUs, IPOBOJUTh
OTIBIT U (POPMYJIMPOBATH BHIBOJIBI;

OCYILIECTBIIATh MpPSMblE M KOCBEHHbIE HM3MEpeHHUs (PU3NYECKUX BEIMYMH, NPU 3TOM BHIOMPATH ONTUMANBHBIM CIOCOO H3MEpEeHUs U
MCIOJIb30BATh U3BECTHBIE METOBI OLEHKH IOTPEITHOCTEH N3MEPEHHUH;

UCCIIeIOBaTh 3aBUCUMOCTH MEXAY (PU3MUYECKMMM BEJIMYMHAMHU C HCIHOJIb30BAHHMEM IMPSIMbBIX HM3MEPEHUH, IPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DMKCHUPOBATh PE3yJAbTAaThl MOIYYEHHOW 3aBHCHMOCTH (U3MYECKHUX BEIMYMH B BHJE TaOMUI] M TpaduKOB, AeiaTh BBIBOIBI IO
pe3yabTaTaM UCCIEJOBAHNUS;

coOroAaTh mpaBuiia 6€30MacHOTO TPY/A MPH MPOBEICHUU MCCIICOBAHM B paMKaX y4eOHOTO 3KCIIEPUMEHTA, YIeOHO-UCCIIeI0BATENBCKON 1
IIPOEKTHOM JI€ATEIbHOCTH C UCIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOro 000PYAOBaHUS;

pemarb pacy€THBIC 3a/1a4M C SBHO 33/1aHHOW (PM3MUYECKOW MOJEIBIO, MCIONB3Ys (hU3MYecKre 3aKOHBI W MPHHIIMIIBI, HA OCHOBE aHAIH3a
yCJIOBHUS 33/1a4M BBIOMpATh (PU3MUYECKYIO MOJAEIb, BBIACIATH (pU3HuecKkue BeIUYMHBI U (POpMyIibl, HEOOXOAUMBbIE AJIs €€ pelleHHs], TIPOBOAUTh
pacy€Thl U OLIEHWBATh PEATLHOCTH IMOYUYEHHOTO 3HAYeHUS (PH3MUECKON BETMYMHBI;

pelaTh KayecTBEHHbIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTHBOPEUMBYIO LIENOYKY PACCYKICHUH C ONMOPOH Ha M3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UUECKUE SIBIICHHUS;

UCIOJIb30BATh [IPU pEIIEHUH YUeOHBIX 331a4 COBPEMEHHbIE HH(OPMAIIMOHHbBIE TEXHOJIOIMHU JUIs IOMCKA, CTPYKTYPUPOBaHUS, HHTEpIPETAlUU
U TIPEACTaBJICHUS y4eOHOW M HAYYHO-TIONMYJISIpHOW WHGOpPMAlWHW, TONYYEHHOW W3 PA3IUYHBIX HCTOYHHUKOB, KPUTHUECKH AaHAJIM3UPOBATH
noJry4aeMyro MH(opMauio;

MIPUBOANTH MIPUMEPHI BKJIAZA POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAyKH, OOBSICHEHHE MPOLIECCOB OKPYIKAIOIIETO MUPA,
B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCII0JIb30BaTh TEOPETUUECKHUE 3HAHUSI 110 (PU3UKE B TOBCEAHEBHOM KU3HU J1s1 o0ecnieueHrs 0€301acHOCTH Mpu oOpallleHuH ¢ Mpudopamu U
TEXHUYECKMMHU YCTPOMCTBaMU, Il COXPaHEHHs 3J0pPOBbsI U COOJIIOJICHUS. HOPM KOJIOTHYECKOT0 MIOBEICHUS B OKpYXKarollel cpere;

paboTaTe B TpyIIe C BBITOJHEHHEM pPAa3JIMYHBIX COLNMAIBHBIX pOJIEH, TUIAHHUPOBATh pPabOTy TPYNIBI, PAIMOHAIBHO paCIpeNeisTh
0053aHHOCTH M IJIAHUPOBATh JAEATENbHOCTh B HECTAHJAPTHBIX CUTYaLUAX, aJeKBATHO OLIEHUBATh BKJIAJ KaKJIOTO W3 YYaCTHUKOB T'PYIMIBI B
peleHne paccMaTpuBaeMOi TPOOITIEMBL.

K konmy oOyuenus B 11 kiacce npeaMeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpaxaTb c(hOPMUPOBAHHOCTh Y O0ydaromuxcs
YMEHUN:

J€MOHCTPHPOBATh HA IIPUMepax pojb U MECTO (PU3UKH B (POPMHUPOBAHMH COBPEMEHHON Hay4YHOM KapTHHBI MUpa, B pa3BUTHH COBPEMEHHOMN
TEXHUKH U TEXHOJIOTUH, B TPAKTUYECKON JCATEIIEHOCTH JIFOJIEH, IIEIOCTHOCTh M €MHCTBO (PU3MYECKON KapTHHBI MHPA;

YUUTHIBATh TPAHULIBI PUMEHEHUS U3YYCHHBIX (PU3MUECKUX MOJIENEd: TOYSUHBIH IJMEKTPUUECKUH 3apsfl, JIyd CBeTa, TOUEUYHbIH HCTOUHUK
CBETa, sIepHast MOJIENIb aTOMa, HyKJIIOHHAsI MOJIENTb aTOMHOTO Siipa MPH pelieHrH (GU3NIECKHUX 3a/1a9;

pacrio3HaBaTh (U3MUECKHUE SABICHHUS (IIPOLECCH) M OOBSACHATH MX HAa OCHOBE 3aKOHOB JIIEKTPOAMHAMHUKM W KBAHTOBOM (DU3HMKH:
AIIEKTPHUECKAs] IPOBOTUMOCTbD, TEIIIOBOE, CBETOBOE, XMMUIECKOE, MAarHUTHOE JCUCTBUS TOKA, B3aWMOJCHCTBHE MAarHUTOB, JEKTPOMArHUTHAs



WHIYKIHS, TEACTBUE MATHUTHOTO TIOJISl HA TPOBOJHHUK C TOKOM U JIBHIKYITUICS 3apsii, SJCKTPOMArHUTHBIC KOJICOAHUS M BOJHBI, MPSMOJIMHEHHOE
pacrnpocTpaHEeHHE CBETa, OTpaXKeHHe, MpeioMileHe, HHTepdepeHnus, 1udpakiuus 1 NOJIpU3alusl CBETa, IUCIIepCcUsl CBETa, (POTOANEKTPUUECKUI
apdekr (dporoaddexr), cBeToBoe naBieHHE, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpa aroMa BOJOPOAA, ©CTECTBCHHAs M WCKYCCTBEHHAs
PaZloOaKTUBHOCTb;

OIMCHIBATh U3yYCHHbIE CBOMCTBA BELIECTBA (IJEKTPUUECKHUE, MATHUTHBIE, ONITUYECKHE, IIEKTPHUECKYIO IPOBOJAUMOCTD PA3IMYHBIX CPEN) U
ANEKTPOMArHUTHBIE SIBICHUS (MPOILIECCHI), UCTONb3YsS (U3NUECKUE BEMYMHBL: 3JICKTPUUECKUN 3apsijl, cujla TOKa, dJIEKTPUUYECKOE HAIPsKEHHE,
AJIEKTPUUYECKOE COMPOTHBIICHHUE, PA3HOCTH MOTEHIIMAJIOB, JICKTPOABIKYIIAs CHIIa, paboTa TOKa, MHIYKIMS MAarHUTHOTO TOJIs, CHila AMIiepa, cuiia
Jlopenna, MHAYKTUBHOCTh KaTYIIKH, YHEPTHs 3JIEKTPUUECKOTO M MarHUTHOTO MOJIEH, Mepro U YyacToTa KojiebaHuil B KoieOaTeIbHOM KOHTYpE,
3apsii ¥ CUJia TOKA B MPOLIECCE TAPMOHUYECKUX 3JIEKTPOMAarHUTHBIX KoJieOaHH, (POKYCHOE pacCTOSHUE ¥ ONTHYECKAas CUJIa JIMH3BI, IPH OIHCAHUH
MIPABWJIbHO TPAKTOBATh (PU3HUECKUN CMBICT UCIOJIB3YEMBIX BEIHUMH, UX 0003HAYEHUS U €AMHULIBI, YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIIUE JAHHYIO
(U3HYECKYIO BEIMYUHY C APYTUMHU BEIIMUYUHAMUY;

OTKCHIBATh U3YUYEHHBIC KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCIONIBb3Ys (PU3NUECKHE BETUYHHBI: CKOPOCTh DIEKTPOMArHUTHBIX BOJH, JTMHA
BOJIHBI ¥ YAaCTOTA CBETA, SHEPTHS U UMITYJIbC ()OTOHA, IIEPHOJ ITOJTypaciaja, SHEPTUs CBSA3M aTOMHBIX SJIep, IIPU OMHCAHUH MPABHIIBHO TPAKTOBATH
(bu3MYECKU CMBICT UCTONb3YEMbIX BEIMYHH, UX 0003HAUCHUS U €AMHHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3UUECKYIO BETUUUHY
C IPYTrUMH BEIIMYMHAMH, BEIYUCIISATH 3HAYCHHE (DU3MYCCKON BEIIMUNHBI,

aHAIM3UPOBATh (PU3NUECKHE MPOLIECCHI U SABJICHUS, UCTIONb3Ys (PU3HMUECKHUE 3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MTOCJIEIOBATEILHOTO U
[IapAJUIETIbHOTO COCIMHEHMS IIPOBOJHHUKOB, 3akOoH Jlkoyns—JIeHna, 3aKOH JJIEKTPOMATHUTHOM MWHAYKIUHU, 3aKOH MPSMOJIMHENHOIO
pacipocTpaHEHHs CBETa, 3aKOHBI OTPAXKEHUS CBETa, 3aKOHBI MPEIOMIICHHS CBETa, ypaBHEeHUe DifHITeitHa Ui hoTtodddekTa, 3aK0OH COXpPaHEHU S
SHEPIUH, 3aKOH COXPAaHEHHS UMITYJIbCA, 3aKOH COXPAHEHUS JIEKTPUIECKOTO 3apsia, 3aKOH COXPaHEHHs] MAaCCOBOTO YKcia, mocTynarsl bopa, 3akoH
PaMOaKTUBHOTO pacmaja, Mpu 3TOM pa3luyaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHHE U YCIOBHS (TPAHMIIBI,
o01acTv) NPUMEHUMOCTH;

OTIpeIeTISATh HApaBIeHUE BEKTOPA HHAYKIIMU MAarHUTHOTO TOJIsI POBOJTHUKA C TOKOM, CUJTbI AMIiepa 1 cuiibl JIopeHa;

CTPOUTDH U ONUCKHIBATH U300pAKEHUE, CO3/ITaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOH JINH30M;

BBITIONTHSATH SKCIIEPUMEHTHI 110 UCCIIETOBAHUIO (DU3HMUECKUX SIBICHUH U MPOIIECCOB C UCIOIb30BAaHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUH: IPU
3TOM (hOpMYIUPOBATh MPoOIEMy/3a1auy ¥ THIIOTE3Y Yy4eOHOTO SIKCIIEPUMEHTA, COOMpaTh YCTAHOBKY U3 IPEAJIOKEHHOTO 000PyA0BaHUSs, POBOTUTH
OTIBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBIISATh MPSMbIE W KOCBEHHBIC W3MEpEHHUS (PU3MYECKUX BEIMYUH, MPH ITOM BBIOMPATH ONTUMAIBHBIA CIIOCOO WM3MEpPEHUs W
MCIOJIb30BaTh U3BECTHBIE METO/IbI OIIEHKU MOTPEITHOCTEeN U3MEPEHHIA;

WCCIIEIOBAaTh 3aBUCHMOCTH (U3WYECKUX BEIHMYMH C HCIOJIB30BAHHWEM TMPSMBIX W3MEPEHHH: TPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(¢uKcUpOBaTh Pe3yabTaThl MONYUYEHHOW 3aBUCHMOCTH (PH3WYECKUX BEIMYMH B BHJE TaOMUI] U TpaduKOB, JAeIaTh BBIBOJABI MO pe3ylbTaTaM
WCCIIC/IOBaHHS,

coOroAaTh mpaBuiia 6€30MacHOro TPy/a MPH MPOBEICHUHU HCCIEA0BaHUN B paMKax y4eOHOTO SKCIIEpUMEHTa, YUeOHO-UCCIIeI0BATENbCKON 1
MIPOEKTHOM JIEATEIILHOCTH C UCTIOIh30BAHUEM H3MEPHTEIBHBIX YCTPOICTB U TAOOPAaTOPHOTO 00OPYIOBaHUS;



pemarh pacy€THbIC 3a/1a4M C SBHO 33/J1aHHON (PU3MUYECKOW MOJEIbIO, MCIOJNb3Ys (hU3MYecKre 3aKOHBI M MPHUHLUIBI, HA OCHOBE aHaln3a
yCIIOBMSL 337a4ll BbIOMpPATh (PU3MUECKYIO MOJEIb, BBIIEIATh (PU3MUECKUE BEIUYMHBI U (OPMYIIbl, HEOOXOAUMBIE Ul €€ pEelIeHus, IPOBOIUTh
pacy€Thl U OLIEHUBATH PEATLHOCTH MOTYUYEHHOTO 3HAaYeHUs (PH3UUECKON BEITMYMHBI;

pelars KayeCTBEHHbIE 3aJa4Yd: BBICTpaMBaTh JIOTMYECKU HENPOTHBOPEUMBYIO LIETIOYKY PACCYXACHHHM C ONOPOM HAa WU3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UUECKUE SIBIICHHS;

HCIIO0JIb30BATh IIPU PEILIEHUH YUeOHBIX 331a4 COBPEMEHHBIE HH(OPMAIIMOHHbBIE TEXHOJIOIMHU JUIs IOMCKA, CTPYKTYPUPOBaHUS, HHTEpIPETaLUU
U TIPEACTaBICHUS y4eOHOW W HAYYHO-TIONMYJISIPHOW WH(OpPMAlWH, TMOJYYEHHOW U3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUECKH AaHAIU3UPOBAThH
HoJIy4aeMyro MH(opMaIuio;

OOBSICHATh MPUHIMITEI ACUCTBUS MAIIWH, PUOOPOB U TEXHHUUYECKUX YCTPOMCTB, pazinyaTh YCIOBHS MX OE30MACHOTO HMCHOJIb30BAHUS B
IIOBCEIHEBHOM JKU3HY;

MIPUBOANTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOMIETO
MUDa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUI;

MCIIOJIB30BATh TEOPETUYECKUE 3HAHUSA 0 (pU3KKe B MOBCEHEBHOM JKU3HU IS 0OecrieueHus: 0€301acHOCTH IpU 00paIIeHuy ¢ mpudopamMu u
TEXHUYECKMMHU yCTPOICTBaMU, Il COXPaHEHUs 310pPOBbsI U COOJIIO/ICHHUS] HOPM 3KOJOIMUYECKOr0 OBEICHNS B OKpY KaloIIel cpese;

paboTaTte B TpyIIe C BBITOJHEHHEM pPAa3JIMYHBIX COLMAIBHBIX pOJICH, IUIAHHUPOBAaTh pPabOTy TPYNIbBI, PAIMOHAIBHO pacIpeneisTh
0053aHHOCTH M IJIAHUPOBATh JAEATENBHOCTh B HECTAHJAPTHBIX CUTYallUsAX, aJ€KBATHO OLIEHMBATh BKJIAJ KaXIOTO M3 YYaCTHUKOB IPYIIBI B
pelieHrne paccMaTpuBaeMon IPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/ P Konrpoasubie | Ipakruueckue (1ubp )
NMPOrpaMmblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paznen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
bubmuorexa [JOK
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnorexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOTHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bub6nuorexa [IOK
' Pa30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazgeny

24

Pasnen 4. JIEKTPOANHAMUKA

bu6mmoreka [IOK
4.1 ICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 3JIeKTpUYECKHil TOK. TOKH B 12 bubnnoreka [HOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72
Htoro no paznemny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/7f41bf72
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TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/ P Konrpoasnbie | Ipakruueckue (1ubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
11 MarauTHoe nosie. DIeKTPOMarHuTHas 11 1 3 bubnuorexa [JOK
' VHTYKIHS https://m.edso00.ru/7f41c97¢c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHu4eCcKHe U JIEKTPOMarHuTHbIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
MexaHu4ecKue U AIEKTPOMAarHUTHBIE bubnuotexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnmuorexa [JOK
' OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4

Pa3znen 4. KBAHTOBAS ®PU3UKA
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.1 DJIeMEHTHI KBAHTOBOU OITTUKH 6 buGnnorexa LIOK
' https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE A71pO S https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15

Paznen 5. JIEMEHTBI ACTPOHOMMU U ACTPOPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 Eggjﬁ;f;i?ﬁ}; £41c07¢
Uroro no pazgeny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 ngi;ﬁf;igﬁﬁfﬂcgk
Htoro no pazneny 4
PesepBHOE Bpems 3
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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HOYPOYHOE IINTAHUPOBAHUE
10 KITACC

KonuyecTBo yacos DJIeKTPOHHBIE
Ne ugposBbie
Tema ypoka Bcee Konrpo | - Mpaxru Jara usyyenus i pp
n/n JbHBIC ecKune o0pa3oBaTe/ibHbIE
ro
padoTel | padoThI pecypcbl

1 ®dusuka — Hayka o npupone. Hayunsie 1 bubnnorexa [HOK
METO/1bl TO3HAHUSI OKPYKAIOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo ¢u3nku B GOpMHPOBAHUHT

2 COBPEMEHHOM HAay4YHOU KapTUHBI MHUPA, B 1 bubmorexa LHOK

P e P 1P, https://m.edso0.ru/ff0c33e6
MPaKTUYECKON AEATEIbHOCTH JIIOIEN
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHTEIBHOCTh MEXaHHYECKOTO 1 bu6mmorexa [IOK
nBwxeHusd. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpHOE NPAMOIIMHENHOE ABUKEHUE 1 bubmmorexa [OK

p p https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnnorexka [JOK
JBUYKECHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHoe majieHue. Y CKopeHue 1 bubnunoreka [JOK
¢BOOOIHOTO MAEHNUSA https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe npuxenue. [[Buxenue 1 bubnuorexa [IOK
MaTepUaJIbHOU TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Ipunnun otHOocuTenbHOCTH ["anunes.

bu6mmorexa [IOK
8 HNuepuuanbHble CUCTEMBI OTCUETA. 1

IIepsriit 3ak0H HproTOHA

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
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Macca tena. Cuia. [lpunnun

9 cynepno3uiuu cuil. Bropoii 3akoH bubmmorexa [JOK
yrep H ’ p . https://m.edsoo.ru/ff0c3be8
HeloToHa 17151 MaTepuaibHON TOUKU
Tperuii 3akoH HeroToHa 114 bubmumorexa [IOK
10
MaTEepHUAIIBHBIX TOYEK https://m.edsoo.ru/ffOc3be8
1 3aKoH BCeMUpPHOTO TsiroreHus. Cua bubnnoreka [HOK
TsbKecTu. [lepBasg KocMHuYecKkasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuoreka [JOK
12 Cuiia octH. 3akoH ['yka. Bec Tena
YIpyr yE https://m.edsoo.ru/ff0c3e18
Cuia tpenus. KoaddunmeHt tpenus.
13 Cuna Zﬁn OTI/IBJIGI({bI/I(l:I npu BI/IE(GHI/II/I Tena bubmmorexa [JOK
P pua https://m.edsoo.ru/ff0c3f76
B )KHJIKOCTH HJIU Ta3e
[ToctynarensHoOe U BpaliaTeiabHOe
14 JIBIKEHUE a0COJIFOTHO TBEPJIOTO Tea. bubnnoreka [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHS TBEPAOTO TEIIa
Hmnynsc MaTepuanbHONW TOYKU, CUCTEMBI
15 MaTepuaibHBIX TOUYEK. MIMITyJIbC CHITBI. bubnuoreka [IOK
3aKOH COXpaHEeHMsI UMITYJIbCA. https://m.edsoo.ru/ff0c43d6
PeaktuBHOE NBHKEHUE
Pa6ora u momHocTs cuiibl. Kunernueckas
16 SHEPrus MaTepuaabHON Touku. Teopema bubmmorexa [JOK
p p . p https://m.edsoo.ru/ff0c4502
00 M3MEHEHNUY KHHETUYCCKOW YHEPTHH
[MotenumansHas sueprus. [lorennuanbHas
17 SHEPrus ynpyro aeGopMupoOBaHHOM bubnmnoreka [JOK

npyxussl. [loreHnmanbHas sHeprus tena
BOJIM3U MOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a
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18

IloTenumanbHBIC M HEIIOTCHIIMAIBHEIC
cuibl. CBSI3b pa6OTI)I HCMMOTCHIIMAJIBbHBIX
CHJI C I3MEHEHHEM MEXaHHYSCKOM
OHCPIrun CUCTEMEI TCII. 3aKoH COXpaHCHUA
MEXaHUYEeCKOH OHEPIrun

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

19

JlaboparopHas pabota «Mccrnenoanue
CBSI3H pabOThI CUJIBI C U3MEHEHHEM
MEXaHMYECKOI HEepPTUu Tella Ha IpuMepe
PaCTSDKEHUS PE3UHOBOTO KIyTa

20

KoHTpoinbHas pabota 1o Teme
«Kunemaruka. /IlnuHamuka. 3aKOHBI
COXPaHEHHUS B MCXAHHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KUHETHYECKOU Teopuu. bpoyHoBcKoe
neuxenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapakrep IBUKEHUS U B3AaUMOJICHCTBUS
4acTull BeniecTsa. Mojenn cTpoeHus
ra3oB, )KUJAKOCTEU U TBEPABIX TEI

23

Macca monekyn. KonnuecTBo BemecTsa.
ITocrosannas ABoraapo

24

TermmoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [lkana remneparyp Llenscus

25

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETHYECKOM SHEPrUun
JBUKEHMSI MOJIEKYJl. Y paBHEHUE
Menneneesa-Knaneiipona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c478c
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27

3akoH JlanmbToHa. ["a30BbIC 3aKOHBI

JlabopaTtopHas pabora «Hccnenoanue

28 3aBHCUMOCTH MEX1y IapaMmeTpaMu
COCTOSIHUS pa3peKEHHOTO Tra3a
29 N3onporiiecchl B uaeaaibHOM ra3e u ux bu6mmoreka [IOK
rpaduyueckoe npeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTpenHsis sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U CIIOCOOBI
30 e€ n3meHeHus1. KonmuecTBo TEMIOTH U bubmmorexa [JOK
' https://m.edsoo.ru/ff0c5952
pabota. BuyrpenHss sneprus
0JIHOATOMHOT0 MJI€aIbHOIO ra3a
bubmuorexa [JOK
31 Buasl Tenonepenaun
A ped https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BELLIECTBA.
32 KonudecTBo TermioTel mpu bubmmorexa [IOK
p . https://m.edsoo.ru/ff0c5c36
Teruionepenave. AauadaTHbIi mpoiecc
33 ITepBblil 3aKOH TEPMOAMHAMUKH U €70 bubnuoreka [IOK
IIPUMEHEHHE K U30MpolLeccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpaTMOCTh MpOLECCOB B IPUPOJIE. bubnnorexka [HOK
BTtopoii 3aK0H TEpMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 ITpunnun nevicrBus u KI1/] TerutoBoi bu6mmorexa [IOK
MaIIuHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KIT/I
37 DKosoruyeckue npoodaemMbl
TEIUIOPHEPTETHKHU
38 O6o06matomuii ypok «MonexyspHas bubmuotexa [JOK

(I)I/I3I/IKEL OcHOBEI TCPMOANHAMUKUN»

https://m.edsoo.ru/ff0c6938
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KonTtponbHas pabora o Teme

bubmuorexa [JOK
39 M .0
«Monexynapras gusuica. OcHoss! https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpazoBaHue 1 KOHEHCAIHSL. bubmumorexa [IOK
Hcnapenune u kunenue https://m.edsoo.ru/ff0c63b6
41 AOcooTHAs U OTHOCUTEIIbHAS bubmuorexa [JOK
BIIQXKHOCTH BO31yxa. HacelleHHsli map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
42 amop(dHbIe Tesa. AHU30TPOIHUS CBOWCTB bubnuorexa [IOK
KpUCTAIIOB. JKHIKNE KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIe MaTepHaJIb
43 [lnaBienue U KpucTaM3anus. Y aenbHast bubimmoreka [IOK
TertoTa miasienus. Cyoaumanus https://m.edsoo.ru/ff0c6708
m v 5 bubmuorexa [JOK
PaBHCHHIC TCIITOBOTO batarca https://m.edsoo.ru/ff0c6820
45 DnexTpu3anus Ten. JNeKTPUIeCKUui bubnuoreka [IOK
3apsan. JlBa BUIA DJIEKTPUUECKHUX 3apsIi0B https://m.edsoo.ru/ff0c6bcc
48 ITpoBoHUKH, L[I/IBJIgeKTpI/IKI/I U Bu6muorexa LIOK
TTOAYTPOBOAHHIH. SAKOM COXPAHCHIA https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsa
47 B3aumopeiictBue 3apsaaoB. 3akon Kynona. bubnunoreka [JOK
To4YeuHBIi 2EKTPUYECKUN 3apsi] https://m.edsoo.ru/ffOc6ced
Hanpsx€HHOCTB 3JIEKTPUYECKOrO MOJIS.
48 [IpuHIMI cyneprno3uuy 3IeKTPUIECKUX bubmmorexa LIOK
p VLI yrep H . p https://m.edsoo.ru/ffOc6df2
nojei. JInHuM HanpsHKEHHOCTH
49 Paborta cuit 3neKTpocTaTUYecKoro moJs. bubnnoreka [JOK

ITorennuan. Pa3HOCTEH TOTEHIINAIOB

https://m.edsoo.ru/ff0c6f00
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50

HpOBOI[HI/IKI/I 1 JUDJICKTPHUKU B
OJICKTPOCTATUYCCKOM IIOJIC.
I[I/I3J'ICKTpI/ILICCKaH ITPOHUIIAEMOCTD

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7018

51

DnekTpoéMkocTh. Konnencarop

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7126

52

:‘)HGKTpOéMKOCTB IIJIOCKOI'O
KOHACHCaTOopa. :‘)HepFI/IH 3apsAXKECHHOI'O
KOHJACHCATOpa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHast pabota "M3mepenue
3JIEKTPOEMKOCTU KOHeHcaTopa"

54

[IpuHuMI nelcTBUSA U IPUMEHEHNE
KOHJICHCAaTOPOB, KOIUPOBAJIBLHOTO
armapara, CTpyMHOro npuHTepa.
DJIEKTpOCTaTUUYECKas 3aIUTa.
3a3eMyIeHHE AJIEKTPOIPUOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €T0
cymectBoBaHusl. [locrosunbiii Tok. Cuiia
toka. Hanpsixenue. ConpoTHuBieHHe.
3akoH OMa aJig y4acTka 1enu

56

[MocnenoBarenpHOE, TapaLUIETBHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOTHHKOB.
JlaGopaTtopHast pabora «3yuenue
CMEIIaHHOTO COSAMHEHUS PE3UCTOPOBY

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOITHOCTB AJIEKTPUYECKOTO
ToKa. 3akoH Jlxoynsa-Jlenuna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 1J1s TOJTHOM (3aMKHYTOM )
aneKkTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas pabota

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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«M3mepenne J/1C uctouHuka ToKa U €ro
BHYTPEHHEI'0 COIIPOTUBIICHUSD)

DIIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS

59
METAJIJIOB OT TEMIIEPATYPBHI.
CBepXxnpoBOAUMOCTb
60 DnekTpuueckuil Tok B Bakyyme. CBolicTBa
AIIEKTPOHHBIX MMyYKOB
[TonynpoBoiHUKH, X COOCTBEHHAs U
61 npuMecHasi IpoBoAUMOcTh. CBoicTBa Pp— bubnnoreka [JOK
n-nepexoxa. IlomynpoBogHuKOBBIE https://m.edsoo.ru/ff0c84ae
npuOopbI
DJIEKTPUUYECKHI TOK B pacTBOpax U
62 pacIiaBax 3JIEKTPOJIUTOB. bubnuoreka [IOK
DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DNEeKTPUYECKHU TOK B Ta3ax.
. . bubmuorexa [JOK
63 CaMOCTOSATEIHHBIA U HECAMOCTOSATEITHHBIN
https://m.edsoo.ru/ffOc84ae
pazpsa. Monnus. [1nasma
DnexTpuueckre npuOopsl U yCTPOUCTBA U Bu6muorexa LIOK
64 WX MpakTudeckoe nmpumenenue. [Ipasua
p p p https://m.edsoo.ru/ffOc86fc
TEXHHUKHU 0€30M1acCHOCTU
65 O6o6maronuit ypok «IJIeKT bubmmorexa LIOK
MHAMUKa»
HIATOTIH yp poA https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
66 «Quekrpocratuka. [TocTosHHBIM bubnuoreka [IOK

JNEKTPUYECKUI TOK. TOKHM B pa3iIM4HbIX
cpenax»

https://m.edsoo.ru/ff0c8a8a
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PesepBublit ypok. KonTponbhas paboTa mo bubmumoreka [IOK
67 1
Teme "DIeKTpouHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHeIil ypok. O000MIarOMNN ypOK 1O 1 bubnunoreka [JOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68
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HOYPOYHOE IINTAHUPOBAHUE

11 KJIACC
KoanuecTBo 4acoB 3JIeKTp0HHbIe
Ne uppoBbIe
Tema ypoka Bcee Konrpo | Ipakru JarTa usyyenus i pp
n/n JbHBIE YecKue o0pa3oBaTte/ibHbIE
ro
padorbl | padoThHI pecypchl
[TocTostHHBIC MATHUTHI U X
1 B3auMoOJercTBHE. MarHUTHOE IIOJIE. 1 bubmnoreka IIOK
BekTop MaruutHOM MHAYKIUU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHTYKIIUU
MarsuTHoO€ 1oJjie IPOBOTHUKA C TOKOM.
2 OmnsIT OpcTena. Bzaumoneiicteue 1 bubmorexa LOK
P i https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
3 JlaboparopHas pabora «/3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO IOJIA KaTYIIKHU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cuita Amnepa.
4 JlaGoparopHas pabora «MccrnenoBanue 1 1 bubmorexa [JOK
. PATOPHATP https://m.edsoo.ru/ff0c9ac0
JENCTBUSI MOCTOSSHHOTO MarHUTa Ha paMKy
C TOKOM»
JlelicTBME MarHUTHOTO TTOJIS Ha
5 JIBFK s 3aPSHKESHHYIO YaCTHI] 1 bubmorexa [JOK
yHyro P o 4 https://m.edsoo.ru/ff0c9df4
Cuna Jlopennia. Pabota cumnsl Jlopenia
DOnekTpoMarauTHas HHAYKIus. [loTok
6 BEKTOpa MarHuTHOM uHAyKImuu. 3/1C 1

MHIYKIHUH. 3aKOH 3JIEKTPOMarHuTHOM
nHaykunn Gapanes



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

JlaboparopHas pabora «MccnenoBanue
SIBJICHUS 3JIEKTPOMArHUTHON MHIYKIIHN)

bubnunoreka LIOK
https://m.edsoo.ru/ff0cals0

NunykTuBHOCTD. SIBIICHUE
camouHaykiuu. 9J1C caMOMHAYKLIUH.
DHeprusi MarHUTHOTO MOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMarHuTHOE 10Jie

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

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOABUTATENb,
YCKOPHUTEIIN IEMEHTapHbIX YaCTHILI,
UHIYKIIMOHHAs II€Yb

10

O6o0maromuii ypok «MarauTHoe moJe.
3HeKTpOMaI‘HI/ITHa$I WHAYKIUA»

bubmnoreka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MarnutHoe noJie. DJIeKTpOMarHuTHas
AHIYKITUS

bubmuorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB00OIHBIE MEXAHUYCCKHUE KOJICOaHNS.
Iapmonrnueckue koneOanus. Y paBHEHHE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpamienue 3HEprun

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JIaGoparophas pabota «lccnenoBanue
3aBHCHMOCTH MEpHO0/ia MAJIbIX KoJeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U MaccChbl
rpy3a»

14

Konebarenbublit KOHTYp. CBOOOIHBIE
ANEKTPOMArHUTHBIEC KOJeOaHus B
HJCTbHOM KO0JIe0aTeTbHOM KOHTYPE.

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb820



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

Amnainorus MCKAY MCXaHUYCCKNMU U
SJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna ToMmcoHa. 3akoH COXpaHEHUS
SHEPIUU B UJICATBHOM KOJIeOaTeIbHOM
KOHTYpe

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

16

IIpencrasnenue o 3aTyxaromux
KoseOaHusx. BeIHYKICHHBIC
MeXaHHYecKue koyebanus. Pe3oHanc.
BeIHYKICHHBIC 2JIEKTPOMAarHUTHBIC
KoJe0aHus

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

17

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
MepEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JEMCTBYIOIIEE 3HAYEHHUE CUIIBI TOKA U
HaIPSDKEHUS

bubmnoreka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBosacTso,
nepenavya u NoTpedIeHue dIEKTPUUECKON
SHEPIUU

19

YCTpolCTBO M MPAKTUYECKOE TPUMEHEHUE
JJIEKTPUYECKOTO 3BOHKA, T€HEpaTOpa
MEPEMEHHOTO TOKA, JIMHUI
3JIEKTpoIIepe1ay

bu6anoreka LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE
anekTpo3Heprun. Kynerypa
WCMOJIb30BAaHUS JIEKTPOIHEPTHH B
TOBCETHEBHOM KU3HHU

21

MexaHnuecKne BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuon. CkopocThb

bu6nunorexa LIOK
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

pacrnpoCTpaHEeHUS U JUIMHA BOJIHBI.
[Tonepeunble U IPOJOJIBHBIE BOJIHBI

3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3BYyKa.

but6mmoreka [IOK

22
Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHuTHBIC BOJIHBI, UX CBOMCTBA
23 u ckopocTh. I1Ikama 3eKTpoMarHuTHBIX Eubmaorexa ITOK
p ’ p https://m.edsoo.ru/ffOccfe0
BOJIH
24 [IpuHIUIIBI paIMOCBS3U U TCIICBUICHHS.
PazButue cpencts cBsa3u. Paanonokanus
o5 KonTponbnas pabota «KoneGanus u bubmmorexa [JOK
BOJIHBID» https://m.edsoo.ru/ffOcc6f8
IIpsimonuBaeiinoe pacopocTpaHeHUE CBETa
26 B 2 HOPOJHOMH C S e 'Il)"oqelzmblﬁ buGnuorexa [IOK
AHOPOAHOH Cpeie. https://m.eds00.ru/ffocd350
UCTOYHUK cBeTa. JIyu cBeTa
OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cBera. [locTpoenne n3o0paxxeHuii B bubnnorexa [JOK
’ P P https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
IIperomnenue ceera. IlonHOE BHyTpEeHHEE
28 OTp axxenue. [IpenenbHbIi yroi n}(:fz{oro bubnuorexa [JOK
p - pe yr https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHHUS
29 JIaGoparopHas pabota «3mepenue bubmuoteka [IOK
MOKa3aTesisi IPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue n3obpaxeHuil B
30 nuH3e. Dopmyiia TOHKON JTUH3BI bubnmorexa LOK
- POPMY ' https://m.edsoo.ru/ffOcddle
VYBennueHue JINH3EL
31 JlabopaTtopHas pabota «lccnenoBanue

CBOWCTB M300paXEHUH B TMH3AX)»



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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Hucniepcus cBera. COXKHBIN cOCTaB

32 oenoro ceera. L{er. JlabGopaTopHas
pabota «Habutoienue aucrnepcuu cBeTay
Wutepdepennus cera. Audpaxius Bu6mumoteka [JOK
33 N
cBeta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bubnuorexa LIOK
[Tonsapusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTryeckue MpruOOPHI U yCTPOMCTBA U
yCIOBUS UX 0€30MacHOr0 MPUMEHEHUs
['paHuIBl MPUMEHUMOCTH KJIaCCUYECKOM
36 Mexanuku. [locTynarsl cienuanbHOM bubmorexa LIOK
] 4 B https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIIbHOCTH
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH.
37 3amensieHre BpPEMEHU U COKpalEHUE bubmorexa LIOK
A P patt https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMIYJIbC PEISATHBUCTCKOM
38 yacTurbl. CBA3b MAcChl C SJHEPTUEN U bubnmorexa HOK
’ P https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPIHsl OKOS
39 KonTponbhas padota «Ontuka. OCHOBBI bubmuoteka [IOK
CIIELIMAIBHON TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyna [Inanka. DHeprus u bubmuoteka [IOK
UMITyJbC GOTOHA https://m.edsoo.ru/ffOcfel6
41 OTKpBbITHE U HCCIIEI0OBAaHUE bu6muoreka [JOK
dotorddekra. Onwitel A. I'. Cronerosa https://m.edsoo.ru/ffOcffc4
3akonbl portorddekra. YpaBHeHNE
42 Oiiamrelina s potorddexra. «KpacHas bubmorexa [TOK

rpanuna» Gotordpdexra

https://m.edsoo.ru/ff0d015e
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Hasnenue ceera. OnbiTsl [1. H. JleGenena.

bubnunoreka LIOK

43
XUMHYECKOE IEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHudeckue ycTpoucTa u
44 MPAKTUYECKOE IPUMEHEHHUE:
(dhoTodreMeHT, POTOAATYNK, COTHEUHAS
Oatapest, CBeTOINO
45 Pemenue 3agad mo reme «1€MEHTHI bubnuotexa [JOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mopnenb atoma Tomcona. OmBITEL
46 Pesepdopma o paccessHUO 0-9acTh bubmmorexa [JOK
pOOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas moxens aroma
bubmuorexa [JOK
47 IToctynatel bopa
Y p https://m.edsoo.ru/ff0dOafa
W3nydenne u noriomieHue (OTOHOB IIPH
48 e ey;0 € aToMa C OJIHOTO q)OBHﬂ ’ bubmorexa LOK
pexol . g yp https://m.edsoo.ru/ffOd0afa
SHEPTUH Ha Apyroi. Buasl ciekTpoB
BomaHoBbI€ cBOMCTBa YacTull. BOIHEI 1€
49 Bpoitnsa. KopnyckynsipHo-BOITHOBOM bu6muoreka [JOK
nyanu3M. CIOHTaHHOE U BBIHYX/IEHHOE https://m.edsoo.ru/ff0d0ca8
W3ITy4eHUE
OTkpbITHE PaTUOAKTHBHOCTH. OTBITHI
50 Pesepdopna o onpenenenuto cocraBa bubmmorexa [TOK
pLOP P https://m.edsoo.ru/ffod0fd2
PaINOAKTUBHOTO U3ITYUCHUS
CgoiicTBa anb(da-, 6era-, ramma-
51 W3NydeHus. BiusiHue paainoakTHBHOCTH
Ha )KUBBIE OPTaHU3MBI
52 OTKpbITHE TPOTOHA U HEUTPOHA. bubnuotexa [JOK

W3otonsl. Anbga-pacnaj. DIeKTPOHHbIHA

https://m.edsoo.ru/ff0d1162
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Y TIO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3JTydeHHe

53

OHeprus cBA3M HYKJIOHOB B S7pe.
SAnepHble peakuuu. SnepHelil peakTop.
[Tpobnembl, MepcreKTUBEL,
9KOJIOTMYECKUE aCIIEKThI SIACPHON
JHEPreTUKU

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

54

OnemeHTapHble YacTUllbl. OTKpPBITHE
MO3UTpOoHa. MeTo bl HAOTIOIEHUS U
pErucTpanyy dJI€MEHTAPHBIX YaCTHL.
Kpyribiii cton «®yHaameHTanbHbIe
B3auMojieiicTBus. EnuHcTBO usndeckoit
KapTUHBI MUPa»

bubmnoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé31H0T0 HeOa. Co3Be3 s, IpKUE

3B63,Z[H, IIJ1aHCThI, X BUAUMOC IBUKCHHC.

ConneyHas cucteMa

56

Connue. ConHeyHast aKTUBHOCTb.
Hcrounuk sHeprun CosHLA U 3BE3 ]

57

3BE3/1p1, UX OCHOBHBIE XapaKTEPUCTHKU.
3BE3/1bI INIABHOM MOCIIE10BATENILHOCTH.
BnytpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHBIE NPEJCTABIEHUS O
IIPOUCXOXACHNUHU U 3Botonuu CosHna u
3BE3 ]

58

Muneunsiii [1yte — Hama 'anakTuka.
Tlonoxxenue n nBuxxenne ConHIla B
l'anakTtuke. I'anaktuky. YEpHbIE NBIPHI B
A/Ipax raJakTUK



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

59

Bcenennas. Pazberanue raiakTuk.
Teopust bonbiioro B3peiBa. PenukroBoe
u3nyyeHue. MeraranakTuka

60

Hepemennbie mpo0iieMbl aCTPOHOMUHT

61

KontposnbHas padota «2JIeMEHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

62

O6o06maromuii ypok. Poib ¢puszuku u
ACTPOHOMHUU B IKOHOMHUYECKOM,
TEXHOJOTUYECKOM, COIMATBHON 1
ITUYECKOH cdepax JesaTeTbHOCTH
YeloBeKa

63

O6o06maromuii ypok. Pois u Mmecto
(bM3UKH U ACTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTHHE MHpPa

64

O6o6maromuii ypok. Pois ¢pusndeckoii
Teopuu B ((OPMUPOBAHUHU MTPEICTABICHHIA
o (puzmueckoit kKapTHHE MUpa

65

O6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUPa B 0OLIEM sy
COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
NPEACTaBICHUN O TIPUPOAE

66

PesepBHbIil ypok. MarautHoe mnoie.
DNEeKTpOMarHuTHAsE NHIYKIHS

67

PezepBublii ypok. Ontrka. OCHOBBI
CIIELIMATIBHON TEOPUH OTHOCUTEIBLHOCTH

68

Pezepusiii ypok. KBanroBas ¢usuka.
DneMeHThl aCTPOHOMUU U acTPOPU3UKU

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68







		2023-12-24T21:50:04+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА ПОСЕЛКА МАРИЕЦ"
	мною рассмотрен этот документ




