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MHNOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usmke 0a30BOrO YPOBHS Ha ypOBHE CpeaHero odmero oOpa3oBaHHS
pa3paboTaHa Ha OCHOBE TNOJOXEHWH M TpeOOBaHMH K pe3yibTaTaM OCBOEHHS OCHOBHOH
oOpazoBatenbHO mporpammbl, npenactaBieHHbix B PI'OC COO, a Takke C y4éTOM
benepanpHON pabouell mporpaMMbl BOCIIUTAHHMS M KOHLEMIMHM TNPENOAaBaHUs y4eOHOTo
npenvera «Dmuka» B oOpa3oBaTeNnbHbIX —opraHmszainmsx Poccuiickoii  ®epepanuuy,
peaM3yIOLINX OCHOBHBIE 00pa30BaTENIbHbIC TPOTPAMMBI.

Conepxanue mnporpaMmbl 1o (PU3MKE HANPaBJIEHO Ha (POPMHPOBAHUE ECTECTBEHHO-
HAy4HOH KapTuHBI Mupa obyuarommxcs 10-11 kmacco nmpu obydeHnn ux ¢pusuke Ha 6a30BOM
YPOBHE HAa OCHOBE CUCTEMHO-IIESITEIbHOCTHOTrO noaxona. IlporpaMma no ¢pusnke COOTBETCTBYET
tpedoBanusiM ®I'OC COO k miuaHWpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METaNpeIMETHBIM
pe3yibTrataM OOyYeHHs, a TaKKe YYUTbIBAET HEOOXOAMMOCTb pPEaM3aluUd MEXKIIPEIMETHBIX
cBsi3ell (PM3MKM C €CTECTBEHHO-HAYYHbIMH y4yeOHbIMH mpeameramMu. B Hell ompenensrorcs
OCHOBHBIE LIEJIN M3Y4eHUs1 (PH3UKU Ha ypOBHE CpemHero obmero oOpa3oBaHMs, IUIAHUPYEMbIE
pe3yJibTaThl OCBOCHHUS Kypca (PHM3UKH: JHMYHOCTHBIE, METalpeAMETHbIe, NpPeAMeTHble (Ha
0a30BOM YPOBHE).

IIporpamma 1o (pU3MKe BKIFOYAET:

® IIJJAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca Pu3uKu Ha 0a30BOM ypOBHE, B TOM YHUCIIE

NPEIMETHBIE PE3yJIbTAThI 110 TOAaM OOYUIESHHS,

e conepxanue yueOHOro mpeamera «Pu3nukay mo rogam oOyUeHMs.

Pdu3nka Kak Hayka o Haubosee O0IIMX 3aKOHAX MPHUPOJIBL, BBICTYIIAS B Ka4eCTBE yueOHOro
npeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKJIQJ B CHCTEMY 3HAHUI 00 OKpY’KaroIleM MHpE.
[IxonbHbIT Kypc (QU3MKH — CHCTEMOOOPA3yIOIIUH Ui €CTeCTBEHHO-HAyUHBIX Y4eOHBIX
NPEIMETOB, IMOCKOJIBbKY (PU3MUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBJICHUH, H3y4aeMbIX
xumueH, ouonorueit, pusmueckoii reorpadueit u actpoHomueit. Mcrnonp3oBaHne U aKTUBHOE
npuMeHeHne (U3NYECKNX 3HAaHUN OIpeneNnseT XapakTep H pPa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe SHEePreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, TIOJYYEHHsS HOBBIX
MaTepHajioB C 3alaHHBIMU CBOMCTBAMU U ApYyrux. M3yuenne pu3nku BHOCHUT OCHOBHOMN BKJIAZ B
(bopMHUpOBaHHE €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa 00y4aroImuxcs, B (OpMUPOBAHIE YMEHHUN
NPUMEHSTh HAYYHbBIH METOJ] TIO3HAHHUSI ITPH BBITIOJIHEHUH UMHU YI€OHBIX NCCIIETOBAHH.

B ocHOBY kypca Gpu3MKH sl YPOBHS CpeAHEro oOmero o0pa3oBaHus MOJIOKEH Ps UACH,
KOTOPBIE MOJKHO PACCMATPUBATh KaK MPUHIIUITBI €70 IIOCTPOCHHUSI.

Hoes yerocmuocmu. B cOOTBETCTBUU € HEH KypC SBIISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COIEP KUT MaTepuall U3 BCEX Pa3fesioB (PH3HKH, BKIFOUAET KaK BOMPOCHI KJIACCHYECKOW, TaK U
COBPEMEHHOH (PU3UKH.

Hoes eenepanuzayuu. B cooTBeTCTBUH € Hell MaTepuan Kypca pu3uku oObeqUHEH BOKPYT
¢usnueckux Teopuil. Bemymmm B Kypce sBisiercs (OPMHPOBaHHME TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepPHUH, BEIIECTBE U MOJIE.

Hoesn eymanumapusayuu. E€ peanuzanus npeanosaraeT UCHoOIb30BaAHHE TYMaHUTAPHOTO
noTeHIMa a PU3NIECKON HAYKH, OCMBICIIEHHE CBSI3U Pa3BUTHs (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TAaKXKe C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMU U SKOJIOTHYECKHMHU IIPOOIeMaMu.

Hoes npuxnaonoi nanpaenennocmu. Kypc ¢pu3nku npenmonaraet 3HaKOMCTBO € ITUPOKUM
KPYI'OM TEXHHYECKUX U TEXHOJIOTHYECKUX MPHIIOKEHUH H3yUYEeHHBIX TEOPHHA U 3aKOHOB.



Hoesn sxonoeusayuu peanusyercs TMOCPENCTBOM BBEACHUS SJEMEHTOB COAEPIKaHUS,
MOCBSAIEHHBIX HKOJIOTHYECKUM TPOOJIeMaM COBPEMEHHOCTH, KOTOpbIE CBsI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTHH, a TaKKe 00CYKACHUS MpoOJIeM pallOHAIbHOTO MPHUPOIOIOIb30BAHUS U
JKOJIOTUYECKOH 0€30MacHOCTH.

Crep:kHEBBIMHU 3JIEMEHTAMH Kypca (PU3MKH Ha YPOBHE cpemaHero odmero oOpa3oBaHUs
ABIISIFOTCSL  pu3ndeckue Teopuu ((GOPMUPOBAHHME MPEACTABICHHH O CTPYKType MOCTPOSHHS
¢usndeckoii Teopuu, ponau (yHIAMEHTAJbHBIX 3aKOHOB M TPUHIMIIOB B COBPEMEHHBIX
NPEACTaBICHUSAX O MPUPOAE, TPAHUIAX NMPUMEHUMOCTH TEOPH, JJISI ONMHCAHMUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U IIPOILIECCOB).

CuCTeMHO-IeSITeTbHOCTHBIN MOAXOA B Kypce (PU3UKH peau3yeTcs MPEKIe BCEro 3a CUéT
OpTraHU3aLMH SKCIIEPHUMEHTAIBHON AesTeabHOCTH obydarommxcs. J{imst 6a30BOro ypoBHs Kypca
(U3MKH — 3TO UCHOJNB30BAHUE CHCTEMBbI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTopHbIX PadOT, KOTOpble B mporpamme Mo (usuke oObeAUHEHBI B OOMIMI CIHCOK
YUEHHUECKUX MPAaKTUYeCKHX paldoT. BrimeneHne B yka3aHHOM ImepedyHe J1adopaTopHbIX pador,
NPOBOAUMBIX ISl KOHTPOJII M OLEHKH, OCYLIECTBISIETCS YYaCTHHUKAMHU O0pa3oBaTEIbHOIO
nporiecca UCXOAst U3 OCOOEHHOCTEH TUIAHUPOBAHUS M OCHaIleHus kabuHera ¢usuku. [Ipu sTom
obecrieunBaeTcsl OBJIaACHUE OOYYAOIIMMUCS YMEHHUSMH MPOBOAUTH KOCBEHHBIE H3MEPEHUS,
UCCIIEIOBAHNSl 3aBUCHMOCTEH (DM3MUECKUX BEJNMYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
NPEIJIOKEHHBIX THITOTE3.

Bonbmoe BHUMaHNE yAENsAETCsl PEIIEHUIO PACYETHBIX M Ka4eCTBEHHBIX 3anad. [lpu sTom
IUISl PAaCUETHBIX 337144 MPUOPUTETOM SIBIIFOTCS 33a4 C SIBHO 3aJaHHOH (PU3NYECKOH MOJEINBIO,
MO3BOJISIIOINNE TPUMEHSTh M3YYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK W3 OJHOrO paszeina
Kypca, Tak 1 UHTETPUPYS 3HAHUS U3 Pa3HBIX pas3nenoB. J{Jisl kKayeCTBEHHBIX 3a7a4 MPHOPUTETOM
SABJISTIOTCSL  3aJaHMsi Ha OOBSICHEHHWE TMpOTeKaHWs (U3NYECKUX SIBICHUH M TPOIECCOB B
OKpy>Karollel >Ku3HU, TpeOyromue BbiOOpa (PU3MUECKOW MOAENH IJsl CHUTYyallMHd TPaKTHKO-
OPUEHTHUPOBAHHOT'O XapakTepa.

B coorBerctBun ¢ TpeboBanmsimu DPI'OC COO kx MaTepuanbHO-TEXHUYECKOMY
obecriedeHno y4eOHOro mporecca 0a3oBBI ypOBEHb Kypca (U3MKM HAa YPOBHE CPEIHEro
oOmmero o0pa3oBaHMs JOJDKEH M3y4aTbCsl B YCIOBUSAX NMPEIMETHOro kabuHeTra (U3MKH WIH B
YCJIOBHSIX MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTeCTBEHHO-HAy4YHOro Lukia. B xabunere
¢bu3nKu 1OKHO OBITH HEOOXOIMMOE JTabopaTOpHOE OOOPYAOBAHNE JJIs BHITIOJHEHHUS YKAa3aHHBIX
B MporpamMme 1m0 (H3UKe YyYEHHMYECKHX TMPAKTHYECKMX paboT W IEeMOHCTPALMOHHOE
obopynoBaHue.

JemoHCcTpaunonHoe obopynoBanue (OPMHUPYETCsT B COOTBETCTBUUM C MPHHLIAIIOM
MHHHMAJIBHON JTOCTaTOUYHOCTH M O0ECIEeYMBAET IMOCTAHOBKY MEPEUHCIEHHBIX B MPOrpamMMme 1o
¢u3rKe KIIOUEBBIX AEMOHCTPALWH ISl WUCCICAOBAHUS HM3Y4YaeMbIX SIBJICHUH M IPOLECCOB,
SMIMPUIECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKHX MPUMEHEHH.

JlaboparopHoe oOoOpymoBaHHE Ul YUEHHUYECKHX IMPakTHYeCKuX pabdor (opmupyercs B
BU/IC TEMAaTHUYECKUX KOMILUIEKTOB M OOECIIEYMBAETCS B Pacdyére ONHOTO KOMIUIEKTA Ha ABYX
oOyuaromuxcsa. Temarndeckue KOMIUIEKTHI J1abOpaTOPHOro OOOPYAOBAaHUS AOJDKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BAHUH AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TaAKKE
KOMITBIOTEPHBIX U3MEPUTENbHBIX CUCTEM B BUIE€ LIU(PPOBBIX JTaOOpaTOPHIA.

OCHOBHBIMH LETSIMH U3y4eHUs PU3UKHU B 0011eM 00pa30BaHUU SIBIISIOTCS:

e (QopMupoBaHHE HHTEpPECa M CTPEMJICHHS OOYHYAIOLIMXCA K HAYYHOMY H3yUEHHIO

NPUPOABI, PA3BUTHE UX MHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;



pa3BUTHE TMPENCTABIEHHH O HAy4YHOM METOAE TMO3HaHUs H  (POPMHpPOBaHUE
HCCIIEIOBATEIBCKOTO OTHOLIEHUS K OKPYIKAIOIINM SIBJICHUSIM,

¢dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3yJIbTaTa U3yUeHHsl OCHOB CTPOCHUS
MaTepuH U PyHAAMEHTABHBIX 3aKOHOB (PH3HKY,

bopmupoBaHUE YMEHHUI OOBSACHSTD SABJICHHS C UCIIONb30BAaHINEM (PU3NIECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeNbCTB,

(dbopMupOBaHHE NPEACTABICHUN O PONH (PU3MKH Ui Pa3BUTHA APYTUX €CTECTBEHHBIX
HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTuskeHne 3THX Lenell obecreurBaeTcsi pPeLIeHHeM CIIAYIOIMX 3a7ad B MpoLecce
U3y4eHus Kypca (U3NKU Ha YPOBHE CPeHEro o0miero o0pa3oBaHus:

NpUOOpETEHNE CUCTEMBbl 3HAHUH 00 O0muX (PU3HMUecKuX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSIX, BKIIOUAs MEXaHUKY, MOJIEKYJSIPHYIO (PU3UKY, 3JIEKTPOAMHAMHKY, KBAHTOBYIO
($U3MKy 1 37IEMEHTbI aCTPOPHU3HUKY,

dopMupoBaHHE YMEHHUH MNPHUMEHSATh TEOPETUYECKHE 3HAHWUA Ui OOBSICHEHUS
$u3nUecKux SIBJICHUH B MNPUPONE M ISl NPHUHITHS NPAKTUYECKHX PpEIIeHUH B
MOBCEHEBHOM JKU3HU,

OCBOGHHE CIIOCOOOB pEIIeHUs] Pa3IMYHbIX 3a1a4 C SIBHO 3aJaHHOW (PU3NIECKOH
MOZIENBIO, 3aJay, TOAPA3yMEBAIOLINX CAMOCTOATENBbHOE CO3MaHue (U3NIECKOH
MOJIEINH, aIeKBATHOHN YCJIOBHUSIM 3a1auHy;

NOHUMaHWE (PU3MYECKHX OCHOB U TNPUHIMIIOB ACHCTBUS TEXHHYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPeay;

OBJIAJICHUE METOAAMH CaMOCTOSITENIbHOTO TUIAHMPOBAHUS M MPOBENEHUs] (PU3NIECKHX
SKCIIEPUMEHTOB, aHalIW3a W  HMHTEpIpeTanud  WHPOpPMAaUMH,  ONpeAeIeHUs
TOCTOBEPHOCTH MOJYYEHHOT'O PE3YJIbTaTa,

CO3JIaHHUE YCJIOBUM JI Pa3BUTHUSI YMEHUH MPOEKTHO-UCCIEI0BATENBCKOM, TBOPUECKOMN
TeATETbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHb) Ha YpPOBHE CpemHEro odimiero oOpa3oBaHHS
orBoxutcst 136 wacos: B 10 kmacce — 68 vacos (2 yaca B Heneno), B 11 ximacce — 68 yacos (2

4aca B HEZEIO).

[Ipennaraemslii B mporpamme 1o pu3nke nepeueHb JadopPaTOPHBIX U MPAKTHYECKUX padoT
SBJISIETCS PEKOMEHAOBAHHBIM, YUYHUTENb JAeJaeT BbIOOp MpoBeaeHus adopaTopHbIX paboT H
OTIBITOB C YYETOM HHIUBUAYAIBHBIX OCOOCHHOCTEH O0YJaro X Csl.



COAEP/KAHUE OBYYEHUA
10 KJIACC
Pasznen 1. ®u3uka u MeTOABI HAYYHOI0 NO3HAHUS

®usuka — Hayka o mpupoge. Hayunele MeTonbl mo3HaHus OKpyxkaroumero mupa. Pomip
SKCIIEPUMEHTA U TEOPUH B MPOLIECCE TTO3HAHUS MPUPOBL. IKCIEPUMEHT B (PU3UKE.

MonenupoBanue (pU3NIECKUX SIBIEHUH U mpoueccoB. Hay4ynsle rumore3sl. Pusndeckne
3aKOHBI U TeOpuH. [ paHUIBI TIPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. IIpUHINIT COOTBETCTBUSI.

Ponmb m mecro ¢u3uku B (OPMHUPOBAHUM COBPEMEHHOH HAy4yHOH KapTUHBI MHpPA, B
MPAKTUYECKON ACSITENbHOCTHU JIFOAEH.

Jlemoncmpayuu

AHanorosble 1 HUPPOBBIE U3MEPUTENbHBIC IPUOOPHI, KOMIIBIOTEPHBIE TATUHUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe aBmkeHHe. OTHOCHUTEIBHOCTb MeEXaHMUYECKOro pABmxkeHus. Cucrema
orcuéra. Tpaekropus.

ITepemernenue, CKOpoCTb (CpemHsisl CKOPOCTb, MTHOBEHHAsl CKOPOCTb) M YCKOPEHHE
MaTepuaibHON TOYKH, X MPOEKIMH Ha OCHU CUCTEMbl kKoopAuHaT. ClokeHHe NepeMelleHnil u
CJIOJKEHUE CKOPOCTEH.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE NBroKeHue. I paduku 3aBHCUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHMUs, IyTU U NEPEMELICHUS] MAaTEPUAIBHON TOUYKH OT BPEMEHH.

CobOonHoe nagenue. Y ckopeHue CBOOOTHOTO TaIeHUSI.

KpuBonuneitHoe naBuxkeHue. [IBukeHHE MaTepHAIbHONM TOUKM IO OKPYXXHOCTH C
MOCTOSSHHOW IO MOAYJIK CKOPOCTBEK). YTIJIOBas CKOPOCTb, JHUHEHHass ckopocTs. llepuon u
yactoTta obpamuenus. LleHTpocTpeMHuTENbHOE YCKOPEHNE.

TexHuueckue yCTpPOWCTBA M MNPAKTHYECKOE IPUMEHEHUE. CHOUAOMETP, MABUXECHHUE
CHapsAOB, LIETIHbIE U PEMEHHBIE NTEPEAAYH.

Jlemoncmpayuu

Mogene cucTeMbl OTCUETA, UIUTFOCTPALINS KHHEMATHUECKUX XapAKTEPUCTUK JBUKCHHUS.

[IpeobpazoBanre NBHXKEHHH C HCIIOb30BAHHEM MPOCTHIX MEXAHH3MOB.

ITanenue Ten B BO3AYXE U B PA3PEKEHHOM MIPOCTPAHCTBE.

Habmronenne nBmxeHus Tena, OpOIEHHOro MO YIJIOM K TOPU30HTY B TOPH30HTANIBHO.

Usmepenune yckopeHus: CBOOOTHOTO MafeHHUSI.

HanpasneHnue CKOpOCTH NPH ABUKEHUH 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopusie pabonot

HsyueHne HepaBHOMEPHOI'O ABUKEHUS € LEJBI0 ONPEAEIECHUS MTHOBEHHON CKOPOCTH.

Hccnenosanue  COOTHOLIEHUS ~ MEXAY  NyTSIMH,  NOPOWAEHHBIMH  TEJIOM 32
MOCNEIOBATEIbHbIE PABHBIE IPOMEXKYTKH BPEMEHHM IPH PAaBHOYCKOPEHHOM [BHJKEHUH C
Ha4yaJbHOW CKOPOCTBI), PABHOM HYJIIO.

HsyueHne nBUXKEHUs [IAPUKA B BSI3KOM JKUJKOCTH.

UzydeHue nBUKEHUS Tea, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

ITpuaumn otHocutenpHocTH [Nanunes. Ilepseiii 3akoH HeroTona. MHepLManbHble CHCTEMBI
OTCHUETA.

Macca Tena. Cwunma. IlpuHuun cyneprnosummu cui. Bropoi 3akon HeroToHa st
MaTepuanbHON Touku. Tperuii 3akoH Her0TOHA 111 MaTepHaIbHBIX TOYEK.

3axoH BceMupHoOro TaroteHus. Cuna TsxecTu. IlepBast kocMuueckas CKOPOCTb.



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

Tpenue. Bunbl Tpenus (mokosi, ckonbxkenus, kadeHus). Cuia TpeHus. Cyxoe TpeHuUe.
Cuna TpeHHs CKONBXEHUs U cuia TpeHus nokost. Koagdumnuent tpenns. Cuna cOnpoTUBICHUS
IIPY ABUKEHHUH TeJa B KUAKOCTU WM rase.

[ToctymarenbHOE M BpalaTenbHOE IBHKEHHE a0COIIOTHO TBEPIOTO TEa.

MoMeHT cuiibl OTHOCUTENBbHO Ocu BpaileHus. Ilnedo cumel. YcnoBus paBHOBecHs
TBEPAOIO TEJIA.

TexHuyeckue ycTpoiicTBA M IMpakTUUYECKOE MPHUMEHEHHe. MOAIIUIHUKY, ABUXXEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue NHEPLIUU.

CpaBHeHHe Macc, B3aUMOAENCTBYIOLINX Tel.

Bropoii 3akon HeroToHA.

Hsmepenue cun.

CnosxeHue cui.

3aBHCHMOCTD CHJIBI YIIPYTOCTH OT Ae(pOpMaLuu.

HesecomocTts. Bec Tena npu yCKOPEHHOM NOABEME U NAJECHUU.

CpaBHeHHe CUJT TPEHUS MOKOsI, KAU€HHUS U CKOJIbXKEHMUSI.

YcnoBus paBHOBecUsl TBEpAOro Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, rabopamopusie pabonot

Uzyuenue neukeHns Opycka Mo HAKJIOHHOH IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJ YNIPYTOCTH, BO3HHUKAIOLIMX B MPYXXUHE U PE3UHOBOM
obpa3sie, oT ux aedopmanum.

Hccnenosanue ycioBUi paBHOBECHs TBEPAOIO TeNa, UMEIOIIErO OCh BpaLeHHs.

Tema 3. 3axonst coxpanenus 6 mexanuke

HNmnynbc MaTepuaabHON TOUKH (TeNa), CUCTEMbl MaTepHAbHBIX TOYeK. Mmybe cubl u
H3MEHEHHE UMITyJIbCca Tejla. 3aKOH COXPaHeHUs] UMITyJIbca. PeakTHBHOE ABMKEHUE.

Pabora cuibl. MOIIHOCTD CHITBL

Kunernueckasi sHeprusi MarepuasbHOW TOUkH. Teopema 00 M3MEHEHHMH KHHETHYECKON
SHEpPTUU.

[TorenumanpHas sHeprus. [loTeHnanpHast SHEPTHs ynpyro aAeGOpMHPOBAHHON NPy KUHBL
[TorenumanpHast SHEPTHs TeNa BOJN3U IOBEPXHOCTH 3EMITH.

[ToreHumanpHple W HENMOTEHIMaJbHbIE CHIIBL CBsi3b paboOThl HEMOTEHILUANBHBIX CHII C
HN3MEHEHHEM MEeXaHUYEeCKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHHUs MEXaHUYECKOW HHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHMUSI.

TexHuueckue yCTpONCTBA U NMPAKTUYECKOE NMPUMEHEHHE. BOAOMET, KONEP, MPYKUHHBIA
MUCTOJIET, ABM)KEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITyJIbCa.

PeakxTuBHOE nBUXKEHUE.

[Tepexon mOTeHUMANBHONW YHEPTUU B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, rabopamopusie pabonot

UzyueHne aOCOMIOTHO HEYNpPyroro yaapa ¢ TOMOIIBIO ABYX OIMHAKOBBIX HHUTSHBIX
MAasiTHUKOB.

UccnenoBanue cBsi3u paboThl CHIIBI C U3MEHEHHEM MEXaHWYECKOH 3HEepPruu Tena Ha
IpUMepe PacTsLKEHUs PE3UHOBOTO JKIyTa.



Pasznen 3. MoaexkyasipHasi pU3HKA U TEPMOAHHAMHUKA

Tema 1. Ocrosbl MOIEKYIAPHO-KUHEMUYUECKOT HeopUU

OCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETHIECKON TEOPUHU U MX OIBITHOE OOOCHOBAHHE.
bpoyHoBckoe mBmwkenue. Juddysus. Xapaktep IOBUXKEHMS M B3aUMOJEHCTBUS YaCTHLL
BemecTBa. MOJENU CTPOEHHUS Ta30B, JKUAKOCTEH M TBEPOBIX Tel M OOBSCHEHHE CBOWCTB
BEIIECTBA HA OCHOBE ATUX Mojejeld. Macca u pasMepbl Mosiekya. KonnuecTBo BellecTsa.
IMocrostnaas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens uneanpHoro rasa. OCHOBHOE ypaBHEHHME MOJIEKYJSIPHO-KHHETHYECKONW TEopuu
UICATbHOTO Ta3a. AOCONIOTHast TemIepaTrypa Kak Mepa CpenHell KHHETHYECKOW 3SHEPTruu
TEIJIOBOro ABWKEeHMs 4actull rasa. Illkama temneparyp KenbBuHa. 1'a30Bble 3aKOHBI
VYpasuenne Menpaeneesa—Knaneitpona. 3akon Jlansrona. M3omporeccel B uaeaibHOM Taze ¢
NIOCTOSIHHBIM KOJIMYECTBOM BernecTsa. [ paduieckoe npencraBieHne H30MPOLECCOB. H30TEPMA,
u3oxopa, uzobapa.

TexHuueckue yCcTponcTBa M MPAKTUIECKOE MPUMEHEHUE: TEPMOMETp, OapoMeTp.

Jlemoncmpayuu

OmnbITEl, AOKA3BIBAIOLIME JUCKPETHOE CTPOCHHE BemecTBa, (¢Gotorpaduu  MOJEKYJ
OPraHUYE€CKUX COECIUHECHUI.

OmnprTe! 10 1HY3UH KUIAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO IBHKEHHUSI.

Mogens onbita LlTepHa.

OnbIThI, JOKAa3bIBAIOLINE CYIECTBOBAHNE MEKMOJIEKYJISIPHOTO B3aUMOAEHCTBHUSI.

Mogens, HITFOCTPUPYIOLast NPUPOAY AABJICHUS ra3a Ha CTEHKU COCYJa.

OnbIThI, WTIOCTPUPYIOLINE YPaBHEHNE COCTOSHUS UA€AJIBHOIO ra3a, U30MpoLecChl.

Yuenuveckuii sxcnepumenm, nabopamopnvie pabomuol

Omnpenenenne Maccbl BO3yXa B KJACCHOM KOMHAT€ Ha OCHOBE H3MepeHUil oObéma
KOMHATBhI, 1aBJIEHUs U TEMIIepaTypbl BO3yXa B HEM.

Hccnenosanue 3aBUCUMOCTH MEXy MapaMETPAMK COCTOSTHUS Pa3pEeKEHHOr0 rasa.

Tema 2. Ocnoest mepmoounamuru

TepMonuHaMmuyeckass cucreMa. BHYTpeHHss 3Heprus TEPMOAMHAMHUYECKON CHCTEMBbI U
cnocoOr! €€ m3mMeHeHusi. KonmuecTBo TemioTel U paboTa. BHYyTpeHHSsT SHEPrusi OAHOATOMHOTO
ueanbHOro ra3za. Buael Teronepenayun: TEMIONPOBOAHOCTb, KOHBEKLMS, U3JIyueHUe. Y JeIbHasl
TEIUIOEMKOCTB BelecTsa. Koan4ecTso TEIIOTEI IPH TEIUIONepeaaye.

ITonsitue 06 ammabatHoM mpouecce. Ilepselii 3akoH TepMoamHaMuKH. IlpuMeHeHme
NEPBOTO 3aKOHA TEPMOAMHAMUKH K m3ompoueccam. [ padudeckas uaTepnperanus padoThI rasa.

Bropoii 3akoH TepmonnHamMuk. HeoOpaTuMocTh POIIECCOB B MPHUPOTIE.

Tennosbie MatwHbl. [IpUHIUTIBI AeHCTBUS TeIIOBBIX MalTuH. [IpeoOpasoBaHus SHEPTUU B
TeruioBbIX MammHax. KoadduuueHnTt nonesnoro aeiictus terioBoil Mamuesl. [lukn KapHo u
ero Ko3(pUIMEHT MOJIE3HOTO NeHCTBHA. DKOJIOTHIECKHUE POOIEMbI TETIOSHEPTETHKH.

TexHuyeckue ycTpolcTBa M MpPAaKTHUYECKOE TIPUMEHEHHE: JABUIaTelb BHYTPEHHEro
cropanusi, ObITOBOH XOJIOAMIIBHUK, KOHAHLIUOHED.

Jlemoncmpayuu

U3MmeHeHNe BHYTpEHHEH SHEPruy Teja NMPH COBEPLUICHUH paOOTHI BBUIET NMPOOKH W3
OyTBUTKM TION AEWCTBHEM C)KaTOTO BO3AyXa, HarpeBaHue s¢dupa B JNATyHHOH TpyOke myTéMm
TpeHUs! (BUACOIEMOHCTPALIHS).

H3meHeHNe BHYTpEeHHEH SHEPruu (TeMIIepaTyphel) Teja MPH TeIuonepenaye.



OmnbiT 110 annabaTHOMY PAaCUIUPEHHIO BO3AyXa (OMBIT ¢ BO3AYLITHBIM OTHUBOM).

Monenu napoBoii TypOHHBI, JBUTATEINSI BHYTPEHHErO CTOPAHUS, PEAKTUBHOTO ABUTATENIS.

Yuenuveckuii sxcnepumenm, nabopamopnvie pabomuol

Hsmepenue yaeiapHON TEIIOEMKOCTH.

Tema 3. Aepecammusie cocmosnus eemecmea. Mazoevie nepexoont

[TapoobpazoBanne u koHpmeHcanus. Mcmapenwe wu  kunenwe. AOCOMOTHas W
OTHOCHTEJIbHAS BJIAYKHOCTb BO3/1yxa. HaceleHHbIH map. YaenbHas Terora napoodpa3oBaHuUs.
3aBUCUMOCTD TEMIIepaTypbl KUTIEHUsI OT 1aBJIEHUS.

Teépnoe Teno. Kpucrannmueckue u amopdHbie Tena. AHU3OTPOIHUS CBOMCTB KPHCTAIIIOB.
Kunkue xpucramnbl. CoBpeMeHHble Marepuanbl. [InaBneHne u kKpucramnuzauus. Y aenbHas
TerutoTa riasienus. Cyomumaryst.

YpasHeHue TerioBoro dajxaHca.

TexHuyeckue ycCTpOHCTBA M MpPAaKTUUYECKOE NPUMEHEHUE. TUTPOMETP U ICUXPOMETD,
KaJOpUMETpP, TEXHOJOTMU [IOJNyYeHHUs COBPEMEHHBIX MaTepuajoB, B TOM  4HCIeE
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIIEHHbIX [1APOB.

Kunenue npu noHW>XeHHOM J1aBJIEHUU.

CriocoObl U3MepeHus BJIaAKHOCTH.

Habnronenne HarpeBaHus ¥ IJIaBJIEHHUS] KPUCTAJUTMIECKOTO BELIECTBA.

JleMOHCTpaLys KpUCTAJIOB.

Yuenuveckuii sxcnepumenm, nabopamopnvie pabomuol

HsmepeHne OTHOCUTENBbHON BJIAXKHOCTH BO3AYXA.

Pa3pen 4. daekTpoanHaMuka

Tema 1. dnexkmpocmamuka

OnexTpuzauuss Tel. OJeKTpudeckuil 3apsn. JlBa BuUAa BIEKTPUUECKUX 3apsfoB.
IIpoBogHUKH, TUAIEKTPUKU U MONYIPOBOJHUKHI. 3aKOH COXPaHEHMsI DJIEKTPUUECKOT0 3apsia.

Bzaumoneiicteue 3apsimoB.  3akoH Kynona. Toueunslil  siexTpudeckuil  3apsin.
Onextpuueckoe none. Hanpspk€HHOCTh anexTpuueckoro mnoussd. IlpuHuun cyneprnozuuuu
SJIEKTPUYECKUX MOJieH. JIMNHUM HAnPsDKEHHOCTH 3JIEKTPUYECKOTO MOJS.

Pabora cun osnexrpocrarmueckoro mosis.  [loteHnuan.  PasHOCTP  MOTEHIHMANIOB.
IIpoBOAHUKHY U TUAJIEKTPUKH B BJIEKTPOCTATHUECKOM ToJje. JusnekTpruieckasi MPOHULIAEMOCTb.

JnexktpoéMkoctb. KoHpmencarop. DIEKTPOEMKOCTb IUIOCKOTO KOHIEHCATOpAa. JHEPTHs
3apsKEHHOTO KOHZEHcaTopa.

TexHuueckue ycTpoicTBa M MNpaKTUYECKOE NPHUMEHEHHE. 3JIEKTPOCKOI, 3JIEKTPOMETP,
3JNIEKTPOCTATHYECKAs] 3AIMUTa, 3a3eMJICHHE 3JIEKTPONpPUOOPOB, KOHIEHCATOP, KOMHUPOBAJIBHBIN
amnmnapar, CTPYUHBIA PUHTEDP.

Jlemoncmpayuu

YCTpOUCTBO U NPUHLUI ACHCTBUS 3JIEKTPOMETPA.

BzaumopeiicTBue Ha3AEKTPU3OBAHHBIX TEJL

DIIeKTpUUECKOe MOJIe 3apsyKEHHBIX Tell.

IIpoBOAHUKH B 3JIEKTPOCTATUYECKOM I10JIE.

DJEKTPOCTATUYECKAS 3AIINTA.

JIM3EeKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTOpa OT IUIOINaAu  IUIACTHH,
pacCTOsIHUA MEXIY HUMHU U AUBJIEKTPUUECKOIN MPOHULIAEMOCTH.



DHeprus 3aps>KEHHOTO KOHEHCaTopa.

Yuenuueckuii sxcnepumenm, rabopamopusie pabonot

HsmepeHne 351eKTpOEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmoannwiit 31exmpuieckuit mox. Toku é paziuunsix cpeoax

DNeKkTpuueckuil TOK. YCJIOBUsI CyLIECTBOBaHUs 3JIeKTpuieckoro Toka. McTouHuku ToKa.
Cuna toka. ITocTosiHHBIH TOK.

Hanpsxenne. 3akon OMa 151 ygacTka LemnH.

DnexkTpuieckoe COMPOTHUBJICHUE. VYnenbHoe COTPOTUBIIEHUE BELIIECTBA.
ITocnenoBarenbHOe, NapajieNbHOE, CMEIIAHHOE COEAMHEHNE TPOBOAHUKOB.

Pabora snekrpudeckoro Toka. 3akoH Jlxxoynasi—JIeHna. MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

DNeKTPOABUKYIIAsl CUJla U BHYTPEHHEE CONPOTUBIIEHHE HCTOYHUKA TOKA. 3akoH Oma ans
NOJIHOH (3aMKHYTOI) 3yieKkTprueckoi enu. Koporkoe 3aMbIkaHue.

DNeKTpOHHAs MPOBOAMMOCTD TBEPBIX METAIIOB. 3aBUCUMOCTD CONPOTHUBIIEHUS] METAJIIOB
oT TemnepaTypbl. CBEpXIPOBOAUMOCTD.

DnexkTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[MonynpoBopuuku. CoOCTBEHHasT W TPUMECHAsh MPOBOJUMOCTb IIOJYNPOBOAHHUKOB.
CroiictBa p—n-nepexona. [lonynpoBOgHUKOBBIE TPHOOPHL

DNeKTpUUecKUil TOK B pacTBOpax M pacijiaBax 3JIEKTPOJIUTOB. DJIEKTPOJIUTHUYECKAs
OUCCOLHALUS. DJIEKTPOIIU3.

DnexkTpuueckuil TOK B razax. CaMOCTOSITENIbHBIN U HECAMOCTOATENbHBIN pa3psa. MoaHUsL.
IInasma.

TexHudyeckue ycTpoiicTBa U MpakTUYeCKOe IPUMEHEHUE. aMIepMETp, BOJBTMETP,
peocTaT, HWCTOYHHMKH TOKAa, JJEKTPOHArpeBaTeNbHble MPHOOPBI, 3JIEKTPOOCBETUTENIbHBIC
npubOpBl, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH ITUOJI, TEPMHUCTOPBI M (HOTOPE3UCTOPHI,
MOJIyIIPOBOJHUKOBBIN MO, TaJbBAHUKA.

Jlemoncmpayuu

HsmepeHne cuiibl TOKa U HANPSKEHUsI.

3aBUCUMOCTb COMPOTUBJIEHUS LWIMHAPUYECKUX IIPOBOJHMKOB OT MJMHBL, IJIOLIa1U
MONEePEYHOr0 CEeUeHUsI U MaTepuana.

CwMmelanHOe coeJUHEHNE TPOBOIHUKOB.

[IpssmMoe u3MepeHue BJIEKTPOABMKYIIEH cuiibl. KOpOTkOe 3aMblkaHHE rajbBaHUYECKOTO
3JIEMEHTA U OLIeHKa BHYTPEHHEr0 CONPOTHUBIICHHUS.

3aBUCUMOCTD CONPOTUBJIEHUS] METAIIJIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTD 3JIEKTPOJIIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3AYXA.

OaHOCTOPOHHSISI MPOBOAUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamopusie pabonot

H3yyeHne cMeaHHOTO COeIUHEHHS Pe3UCTOPOB.

UsmepeHne 5IeKTpOABMKYIIEH CHJIBI HUCTOYHHMKA TOKa U €r0  BHYTPEHHEro
COTPOTUBIIEHUS.

Habmonenue 3nekrponusa.

MexnpeameTHbI€e CBSI3H

Uzyuenue kypca ¢usuku 0azoBoro ypoBHs B 10 Kiacce OCYLIECTBISETCS C YUYETOM
COIEPIKATENBHBIX MEKIIPEAMETHBIX CBsI3€H C KypcaMH MaTe€MaTUKH, OWOJIOTMH, XHMHH,
reorpauu U TEXHOJIOTHH.



Meoicnpeomemnvie nonsamuA, CBSI3aHHBIE C W3yYE€HHEM METONOB HAYYHOTO TO3HAHUS:
SBJICHHE, HAay4HbIH (pakt, rumoresa, (usmuecKas BETUYMHA, 3aKOH, Teopus, HaOII0neHUe,
SKCIIEPUMEHT, MOAEIUPOBAHHE, MOZIEITb, U3MEPEHUE.

Mamemamuka: pelieHue CUCTEMbl ypaBHEHHWH, JuHeilHas QyHKUusA, mnapadorna,
rurnepOona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU: CHHYC, KOCHHYC, TAHT'€HC,
KOTAHT'€HC, OCHOBHO€ TPUTOHOMETPHUYECKOE TOMKAECTBO, BEKTOPBI M HX MPOEKLUUH HA OCH
KOOPIMHAT, CJIO’KEHHE BEKTOPOB.

buonoecusn: mexannueckoe ABIKEHUE B JKUBOH mpupone, nuddysus, ocmoc, TermioodMeH
JKMBBIX OPTaHU3MOB (BHUIBI TETUIONEPEIayuH, TEIUIOBOE PABHOBECHE), SJIEKTPUUIECKHE SIBJICHUS B
JKUBOM NpUpoae.

Xumus: TUCKPETHOE CTPOSHHE BEIIECTBA, CTPOSHHE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPHBIX TeJ, JKUAKOCTEH W Ta3oB, 3JEKTPHUECKHE
CBOWCTBA METAJJIOB, 3JIEKTPOJIUTHUECKAS TUCCOLUALINS, TaJbBAHUKA.

leoepachus: BnaxxHOCTH BO3IyXa, BETPBI, OAPOMETP, TEPMOMETP.

Texnonoeusn: npeodpa3oBaHne ABIKEHUH C UCTIONBb30BAHUEM MEXAHH3MOB, YUET TPEHUS B
TEXHHUKE, MOAIINITHUKY, HCMOJb30BAHUE 3aKOHA COXPAHEHHUS HUMITyJIbCa B TEXHHUKE (pakera,
BOJOMET M [pyrue), ABUraTellb BHYTPEHHErO CropaHus, napoBas TypOuHa, OBITOBOH
XOJIOAMJIbHUK, KOHAULIMOHEP, TEXHOJOIHU TTOIYYEHUS! COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCIIE
HAHOMATEPHAJIOB, W  HAHOTEXHOJOTWH,  JJEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE
3NEKTPONIPHOOPOB, KCEPOKC, CTPYHHBIH TPUHTEP, SJIEKTPOHArpeBaTeibHblE MPUOOPHI,
3JIEKTPOOCBETUTENbHBIE IPUOOPBI, rAIbBAHUKA.

11 KJIACC
Pa3pen 4. daekTpoanHaMuka

Tema 3. Maznumnoe noie. /1eKmpoMacHUMHAA UHOYKUUA

IlocTrosinHble MarHuTHL. B3auMmopedcTBHE MOCTOSHHBIX MAarHUTOB. Marauurhoe mnose.
Bexrop marautHON uHAyKUuy. [IpyHIMD Cynepno3uiuu MarHUTHBIX Nosel. JINHUY MarHuTHON
uHaykuuy. KapTuHa nuHUM MarHUTHON MHAYKLUU MOJIsI TOCTOSIHHBIX MArHUTOB.

MarnutHoe nose npoBoAHUKa ¢ TOKoM. KapTuHa IuMHMM MHAYKLUUU MarHUTHOIO MOJs
JUIMHHOTO TPSMOTO MPOBOAHMKA U 3aMKHYTOIO KOJIBLIEBOTO NPOBOAHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumoaeiicTsrie MpOBOAHUKOB C TOKOM.

Cuna Amrmepa, €€ MOIyJib 1 HAIPaBJICHHE.

Cuna JlopeHua, €€ MoAayjab W HampabiieHue. JIBIDKEHHE 3apsDKeHHOM YacTHIbI B
OJHOPOAHOM MarHUTHOM moJie. Pabora cuisl Jloperna.

SlBneHne BneKTpOMarHUTHONM wuHAyKHMM. IIOTOK BEekTOpa MArHUTHOM WHIYKLIHH.
DNeKTPOABIIKYLIAs CUJIa HHAYKLUU. 3aKOH 3JIEKTPOMAarHuTHONH nHaAykuuu Papanes.

Buxpesoe snexTpuueckoe mnose. DIEKTPOABUKYILAs CUJAa HHAYKLUUU B MPOBOJHUKE,
IBUXKYLIEMCsI TIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM I10JIE.

IIpasuno Jlenna.

HNHaykTuBHOCTD. SIBlIeHHE CaMOMHAYKLUU. DJIEKTPOABIDKYIAsl CHUjla CAMOMHAYKLIUH.

DHeprust MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJNEKTPOMATrHUTHOE TIOJIE.

TexHudyeckue ycTpoiicTBa M MpPAaKTHUUECKOE IPUMEHEHHE: IOCTOSIHHbIE MarHuTH,
3JIEKTPOMATrHUTBIL, AJIEKTPOABUraTENb, yCKOPUTEIN JIE€MEHTAPHBIX YaCTHL], UHAYKLMOHHAS Meyb.

Jlemoncmpayuu

OmneiT OpcTena.



OTKJIOHEHNE 3JIEKTPOHHOIO Iy4YKa MAarHUTHBIM IOJIEM.

JIMHUYM MHAYKIIMM MarHUTHOTO MOJIS.

B3anmoneiicTere 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIOpeHILIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue 371eKTPOMarHUTHON UHAYKLUH.

IIpasuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHJIbI MHAYKLMHU OT CKOPOCTH MU3MEHEHHs] MArHUTHOI'O
MOTOKA.

SIBneHne caMOMHIYKLUH.

Yuenuueckuii sxcnepumenm, rabopamopusie pabonot

H3yyeHne MarHuTHOTO MOJIsl KaTyIIKU C TOKOM.

Hccnenosanue nelicTBUs MOCTOSHHOIO MarHUTa HA PaMKY C TOKOM.

Hccnenosanue siBieHUs 3J1€KTPOMArHUTHON HHIYKIUH.

Paznen S. Kosiebanusi u BoJTHbBI

Tema 1. Mexanuueckue u 3,1eKmMpOMAZHUMHbLE KOJleOARUA

Konebarenpnass cucrema. CBoOomHble MexaHuueckue konedanus. [apmoHudeckne
konebanus. Ilepmon, wacrora, amrmumtyna U Qasa konebanuil. IIpyKuHHBIH MasTHUK.
MaremaTindeckuii MasiTHUK. YpaBHEHHE rapMoHMdeckux komjebanmil. [IpeBparmmenue >Hepruu
NPU TAPMOHHUECKUX KOJNEeOAHUSX.

Konebarenprpiii koHTYp. CBOOOIHBIE 3JEKTPOMArHUTHBIE KOJeOaHUS B UIEATHbHOM
KonebaTeIbHOM  KOHType. AHAJOTHsl MEXAY MEXaHWYeCKMMH M 3JIEKTPOMArHUTHBIMU
konebanusimu. @opmyna Tomcona. 3aKOH COXpPaHEHHUS SHEPTHH B UACATBHOM KOjeOaTeIbHOM
KOHTYpE.

[IpencraBnenne o 3aryxaromux koyebaHusx. BeIHYyKIEeHHBIE MeXaHUUECKHe KOIeOaHus.
Pe3onanc. BeIHY KI€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMS.

ITepemenssbiii Tok. CHHycOMAANbHBIN NMepeMeHHbIN TOK. MOIIHOCTE MepeMEHHOIO TOKa.
AMIUIUTYAHOE U JEeHCTBYIOIIee 3HaUEHNE CUJIbI TOKA U HAIIPSIKEHMUSI.

Tpanchopmarop. IlpomsBoacTBo, mepemada u mOTpeOJICHUE SIEKTPUUECKOH SHEPTHH.
OKOJIOTUYECKUE PUCKU TIpU TNPOU3BOACTBE »3JekTposHepruu. KynbTypa wucnonap3oBaHus
3JIEKTPO3HEPTUU B MIOBCEAHEBHOMN XKU3HU.

TexHuueckue yCTPOWCTBA M MNPAKTUYECKOE MPUMEHEHHUE. BJIEKTPUYECKUH 3BOHOK,
reHepaTop NepeMeHHOro TOKa, JMHUY 3JIeKTpoInepenay.

Jlemoncmpayuu

Uccnenosanue napamerpos KonebaTeIbHOH CHCTEMBI (TIPY>KUHHBIN WIIM MAaTEMaTUIeCKUN
MAasITHUK).

Habmonenue 3aTyxaromux kojieOaHui.

UccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOAHUH.

HabmoneHue pesoHaHca.

CBoOonHBIE HJIEKTPOMArHUTHBIE KOJIEOaHMS.

OcumiorpaMMbl — (3aBUCHMOCTH  CHJIBI TOKa U HANpPsOKEHWs OT  BPEMEHH)  JUIS
3NEKTPOMArHUTHBIX KOJICOaHHH.

PesoHaHc mpu mocienoBaTebHOM COEIMHEHHUH PEe3UCTOPa, KAaTYIIKU HWHIYKTUBHOCTU U
KOHJIEHCATOpa.

Mopens TUHUH 3JIeKTpOoTiepeaalu.

Yuenuueckuii sxcnepumenm, rabopamopusie pabonot



UccnenoBanue 3aBHCUMOCTH TIEpUOA MaJIbIX KOJIEOaHMI rpy3a Ha HUTH OT JAJIMHBI HUTU U
MAacChI Ipy3a.

Hccnenosanue nepeMEHHOrO TOKa B LEeNW U3 MOCIEAOBATENIBHO COENMHEHHBIX
KOHJICHCATOpAa, KaTyLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaACHUMIHbIE 60/IHbI

MexaHnuueckue BOJHBL, ycioBus pacnpocrpaHenus. Ilepuon. CkopocTs pacnpocTpaHeHUs!
u JmHa BOJHBL IlomepeuHele u mpomosbHele BoONHBL HWHTepdepeHuuss u audpakmus
MEXaHUYECKHX BOJIH.

3Byk. CxopocTtb 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNeKTPOMarHUTHbIE BOJHBL. Y CIOBMSI W3JIyd€HHUs 3JEKTPOMArHUTHLIX BOJIH. B3anmHas
opuentaius BektopoB E, B, V B anexrpomarauTHON BojHe. CBONMCTBa 3JI€KTPOMArHHUTHBIX
BOJIH. OTpaXCHHE, TMpeJoMIIeHHe, monspu3auus, audpakuus, wuHTepdepeHuns. CKopocThb
3JIEKTPOMArHUTHBIX BOJIH.

Illkana >1eKTPOMarHUTHBIX BOJH. IIpuMeHeHHe 3JIeKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHLMNEI PAIHOCBS3U U TeNeBUACHUS. Paguonokanus.

DNeKTPOMarHUTHOE 3arpsi3HeHNE OKPY Karollel CpebL.

TexHuveckue ycTpoicTBa M IMPaKTUUECKOE NMPUMEHEHHE. MYy3bIKaJbHble HHCTPYMEHTHI,
yJIbTPa3ByKOBas AMArHOCTHKA B TEXHUKE W MEAMIMHE, pajgap, paluONpUEMHUK, TEJIeBH30D,
anTeHHa, TenedoH, CBU-meun.

Jlemoncmpayuu

OO6pasoBaHue u pacpoCTpaHEHHUE NOMEPEYHBIX U MPOAOIBHBIX BOJH.

Konebmomeecst Teno kak HICTOUHUK 3BYKA.

Habnronenne oTpaxxeHust U IPETOMIICHHSI MEXaHUYEeCKUX BOJIH.

Habnronenne narepdepeHny u mudpakuuu MEXaHUYECKUX BOJIH.

3BYKOBOH pe30HAaHC.

Habnronenne cBsA3M TPOMKOCTH 3ByKa W BBICOTBI TOHA C AaMIUIMUTYIOH M YacTOTOH
KosebaHui.

HccnenosaHue  CBOWCTB  3JIEKTPOMATHUTHBIX  BOJH.  OTPaKE€HHE, MPEIOMIICHHE,
noJistpu3anus, audpakuus, tHTepGepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmMonnHeiiHOe pacnpOCTpaHEHHE CBETa B OJHOPOAHOM Cperne.
JIyu cBera. Toue4yHbI HCTOYHUK CBETA.

OTtpakeHue ceera. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHune n300pakeHUH B IIOCKOM
3epKae.

IIpenomnenne cBera. 3akOHBI MNpenoMiieHHs cBeTra. AOCONIOTHBIA  IOKa3aTelb
npenomienus. llonnoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yron MNOJHOTO BHYTPEHHErO
OTPa’KEHUs.

Hucniepcus csera. CinoxkHblid coctas Oesoro ceera. Liser.

Cobuparome u paccemBarolue JUH3bL TOHKass JMH3a. DOKYCHOE pAaCCTOSHUE U
OnTUYecKasl cuiia TOHKOH nuH3bL [locTpoeHne n3obpaskeHuil B COOMPArOIINX U PaCCEUBAIOLINX
nuH3ax. @opMysa TOHKOW JIUH3BIL. Y BEJIUUCHHE, 1aBAEMOE JTMH30M.

IIpenensl MPUMEHUMOCTH F€OMETPUYECKON ONTHUKU.

Bonnosast onrtuka. HWHrepdepenums cBera. KorepeHTHbIE WCTOYHUKH. Y CIIOBUS
HaOIIOIEHUST MAKCUMYMOB U MUHUMYMOB B MHTEP(EPEHLIMOHHON KapTHHE OT BYX CHH(A3HBIX
KOT'€pPEHTHBIX UCTOUHUKOB.



Hudpakmust  ceera. JudpakuuonHas pemérka. YCJIoBUe HAOMIOACHUS TJIABHBIX
MaKCHMYyMOB NIPU MaICHUH MOHOXPOMATHYECKOTO CBETA Ha MNP PAKIIMOHHYIO PELIETKY.

Ilonspusauus ceera.

TexHuueckue yCTPOWCTBA M TNPAKTHUECKOE MPHUMEHEHHWE. OYKHM, Jiyna, (poToammapar,
NPOEKIMOHHBIN  anmapar, MHUKPOCKOIN, TEJECKON, BOJIOKOHHAs OMNTHKA, AU(PpaKIUOHHAS
PELIETKA, TIOJIAPOUL,.

Jlemoncmpayuu

IIpsiMonuHeliHOe paclpocTpaHeHue, OTpa)keHue M IpelomiieHue csera. Onruyeckue
npuOOpBHI.

ITonnoe BHyTpeHHee oTpaxkeHue. Mojesnb cBeToBOAA.

HccnenoBanue cBOMCTB N300paskeHUH B JIMH3AX.

Mogenu MUKPOCKOMNA, TEJIECKONA.

Habmonenue nuntepdepeHium ceera.

Habmonenne nudpakimu cBera.

Habmonenue nucnepcuu ceera.

ITonydeHue criekTpa ¢ IOMOLIbIO IPU3MBIL.

[Tonyuyenne cnekTpa ¢ MOMOIIBIO AU(PPAKITUOHHON PEIIETKH.

Habnronenne nossipusaiiy CeTa.

Yuenuueckuii sxcnepumenm, rabopamopusie pabonot

HsmepeHune nokasaTesns NpeJoOMIIEHUs CTEeKIIa.

HccnenoBanue cBOMCTB N300paskeHUH B JIMH3AX.

Habmonenue qucnepcuu ceera.

Pa3aen 6. OcHOBBI cielIHAJILHOH T€OPHU OTHOCHUTEJIbHOCTH

I'panuiel NPpUMEHMMOCTH KJIACCUYECKOM MexaHukd. IlocTynaTel cnenuaipHON Teopuu
OTHOCUTEJIbHOCTU: HMHBAapUAHTHOCTb MOJIyJil CKOPOCTH CBe€Ta B BaKyyme, [PUHLUI
OTHOCHUTEJIbHOCTHU DHUHIITENHA.

OTHOCUTEILHOCTD OJHOBPEMEHHOCTH. 3aMeJIeHHe BPEMEHU U COKPAllleHUE JIJIMHbI.

DHeprusi U UMIYJIbC PENSATUBUCTCKOMN YaCTHULIbI.

CBs13p Macchl € HEpruel U UMIYJIbCOM PENSATUBUCTCKOMN YaCTULIbl. DHEPrUs MOKOSI.

Pa3znen 7. KBantoBas pusuka

Tema 1. D1emenmol K6AHMOBOI ONMUKU

®otonbl. Popmyna Ilnanka cesi3u sHeprun (POTOHA C €r0 YaCTOTOH. DHEPrus U UMIYJIbC
¢doTtoHa.

Otkpeitne u wuccnenosanue ¢orospdexra. Ombitet A, I'. CroneroBa. 3akoHBI
dorospdexra. YpasHenne DitHmTeiHa s potosddexra. «KpacHast rpanuna» Gorosddexra.

Hasnenue ceeta. OmnbiTel I1. H. Jlebenena.

XHUMHUECKOe NEHCTBHUE CBETA.

TexHuueckue ycTpOHCTBA W TNPAKTHYECKOE NPUMEHEHHue: (oTo3yeMeHT, (poTomaTyuk,
COJTHE4Hast baTapesi, CBETOIUO.

Jlemoncmpayuu

DoTorddekT Ha yCTAaHOBKE C [IMHKOBOM IIJIACTUHOH.

HccnenoBanue 3akoHOB BHeITHETO (oTod(eKTa.

Cseroauon.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma



Mopnens atoma Tomcona. Onbitel Pesepdopna nmo paccesHuto o -vactui. [lnanerapHas
mozenb atoMa. [Tocrynarel bopa. Usnyuenue n nornomenue GOTOHOB NPU MEPEXOAE aToMa C
OJTHOTO YpOBHSI 3Hepruum Ha Jpyroi. Buabl cnexktpoB. CnexkTp ypOBHEHW BSHEpPruM aromMa
BOZOPOAA.

Bonnossle cBolicTBa yactuu. Bonnel ne bpoinsa. KopnyckyispHO-BOJIHOBOU Ayainu3M.

CrioHTaHHOE U BBIHYKIAEHHOE U3JTy4YeHHe.

TexHuueckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHWE. CHEKTPaJbHbIM aHAIN3
(criexkTpockor), 1a3ep, KBAHTOBBIH KOMITBIOTEP.

Jlemoncmpayuu

Mopnens omnbita Pesepdopna.

Omnpenenenue AJHUHBI BOJIHEI J1a3epa.

Habmronerne uHEHYaThIX CIEKTPOB M3JTyUSHHSL.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopusie pabonot

HabmroneHue MTMHEHYATOrO CIEKTPA.

Tema 3. Amomnoe a0po

DKCIepUMEHTHI, JOKa3bIBAIOIIME  CJIOXHOCTh  CTPOEHUA  sifApa. OTtkpriTHE
pamuoaktuBHOCTH. OmbITEI Pe3epdopna mo onpeneneHno cocTaBa paaAHOaKTUBHOTO H3ITyYSHHS.
CroiicTBa anbda-, Oera-, raMMa-u3aydeHus. BiusHie paquoakTHBHOCTH Ha )KUBbIE OPTraHU3MBL.

OTtkpeiTHe TpoTOHa W HeWTpoHa. HykmonHas mozpens sinpa I'eiizenOepra—lBaHeHKO.
3apsin sinpa. Maccosoe uuco sigpa. M3oronsr

Anba-pacnan. DJIEKTPOHHBIA U MO3UTPOHHBINA Oera-pacman. I'amMma-u3nyueHue. 3aKoH
PaaMOaKTUBHOIO pacnaja.

DHeprus CBsI3U HYKJIOHOB B siape. AnepHbie crubl. Jledekt macchl siapa.

Snepnele peakunu. [lenenune u CUHTES saep.

Anepnsiii  peaktop. TepmosimepHblii cuHTe3. IIpobnmemMbl W NEPCIIEKTUBBI  SAEPHON
SHEPreTUKU. JKOJOTMUECKHUEe aCIIEKThI IIePHOIN SHEPTeTUKH.

OneMeHTapHble YacTULIbl. OTKpPBITHE TO3UTPOHA.

Metoas! HAOMOAEHHS U PErHCTPALIIH 3JIEMEHTAPHBIX YaCTHLI.

DyHnaMeHTaJ bHBIE B3aNMOAeHCTBUS. ENMHCTBO pU3N4IecKoil KapTHHBI MHPA.

TexHuveckue ycTpoHCTBa U MpaKkTUYECKOe NMpUMEHEHHe: T03UMeTp, kaMmepa BuibcoHa,

SIIEPHBIA peakTop, aToMHast bomba.
Jlemoncmpayuu
CuéTurK MOHU3UPYIOLIUX YACTHLL.
Yuenuueckuii sxcnepumenm, rabopamopusie pabonot
UccnenoBanue TpekoB 4acTull (10 roToBbIM (hoTorpadpusim).

Pa3nen 8. DineMeHTBI aCTPOHOMHUH U ACTPOPUIUKH

Ortanbl  pa3BUTHS  acTPOHOMHUH. [IpukiaamHOe ©  MHPOBO33PEHYECKOE 3HAYCHHE
ACTPOHOMHUH.

Bun 3Bé3nHOr0 HeOa. Co3Be3nus, sipkue 3BE3MbI, IIAHETHI, IX BUAUMOE ABIKEHUE.

Conneunas cucrema.

Connue. Conneunast axktuBHOCTh. Mcrounuk sHeprun ConHua u 3BE31. 3BE3ABI, MX
OCHOBHBIE XapaKTePUCTUKU. JlpmarpaMma «CHEKTpaJbHBIA KJIAcC — CBETUMOCTBY. 3BE3JBI
IJIABHOH TIOCNIEIOBATENIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» MUl 3BE3A TJIABHOU



NocjeoBaTelbHOCTH. BHyTpeHHee crTpoeHue 3BE€37. CoBpeMeHHbIE MPEACTABIEHUS O
MPOUCXOXKIEHNH U 3BomoLuu CoNHI@A U 3BE37. DTallbl )KU3HU 3BE3.

Muneunsrii [Iyte — Hamma [Nanaktuka. [lonoxxenne u nemwkenne Connua B ['anaktuke. Tumbt
rajakTuk. PaguoranakTuku v kBa3apbl. UEpHbIE IbIPBI B AApax rajakTHUK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon XaOOma. PasOeranme ramakruk. Teopus
bonbmoro B3pbiBa. PennkToBOE N3TydeHNE.

MacmtabHas cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnbie mpobaemMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habnronennst HEBOOPYKEHHBIM TJ1a30M C MCIOJB30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUN
IUISL OTIPEIeNICHHsI TIOJIOKEHNsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3NIUS
CeBepHoro nonymapus 4 sipkue 3BE3/bL.

Habmonenus B Teneckomn JIyusbl, mianet, Mieunoro [Tytu.

Oo6o0maromee nosTopeHue

Ponp ¢u3ukn u acTpOHOMHH B 3KOHOMHYECKOW, TEXHOJIOTMYECKOH, COLMAIBHOU W
STHUYUECKOH cdepax MAeATENbHOCTH 4YeNOBEKa, pPOJIb M MECTO (PM3MKHM U acTPOHOMHH B
COBPEMEHHOW Hay4yHOH KapTHHE MHUpa, poib (u3nyueckod Teopun B (POPMHPOBAHUU
NpeAcTaBIeHUH O GU3NIECKON KapTHHE MUPA, MECTO (PH3MUECKON KapTUHBI MUpa B O0LIeM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MPEICTABIEHUN O IPUpOLIE.

MexnpeameTHbI€e CBSI3H

Uzyuenue kxypca ¢usuku 0azoBoro ypoBHs B 11 Kiacce OCyWIECTBISETCS C YUYETOM
COIEPIKATENBHBIX MEKIIPEAMETHBIX CBsI3€H C KypcaMH MaTe€MaTUKH, OWOJIOTMH, XHMHH,
reorpaduy U TEXHOJIOTHH.

Meoicnpeomemnvie nonsmus, CBsI3aHHBIE C W3yUYE€HHEM METOIOB HAYYHOIO MO3HAHUS:
SBJICHHE, HAay4HbIH (pakt, rumoresa, (usmuecKas BETUYMHA, 3aKOH, Teopus, HaOII0neHUe,
5KCIEPUMEHT, MOAEIUPOBAHNE, MOAENb, U3MEPEHHE.

Mamemamuka: pelmieHNe CUCTEMbl YPaBHEHHH, TPUTOHOMETPHUYECKHE (PYHKIHH: CHUHYC,
KOCHHYC, TaHI€HC, KOTaHT€HC, OCHOBHO€ TPUIOHOMETPUYECKOE TOXKIAECTBO, BEKTOPbI U HX
NPOEKIIMM Ha OCH KOOPIWHAT, CIOXXEHHE BEKTOPOB, NMPOHM3BOIHBIC 3JIEMEHTAPHBIX (YHKIHH,
NPU3HAKU TIOAO0HS TPEYTOJNbHUKOB, ONPEAETICHNE TUIOLIAN TUNIOCKUX GUryp u oobpéma Te.

buonoeusn: 3nexTpuyeckue SBICHUS B JKUBOH mNpupoze, KojeOaTeNbHble IBUKEHUS B
JKUBOHM Mpupoje, ONTHYEeCKHe SBJIEHUS B JKUBOM mIpupone, AeicTBUe paAvallud Ha >KUBbIE
OpPTraHU3MBL.

Xumusa: CTpOEHME aTOMOB U MOJIEKYJ, KpUCTaJlIMdeckas CTPYKTypa TBEPABIX Tell,
MEXaHU3MBbI 00Pa30BaHUsI KPUCTAIUINIECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eoepacgpus: marHuTHBIE TIONMIOCA 3e€MJTH, 3aJIeXKH MArHUTHBIX PyA, (HOTOCHEMKA 3€MHOM
MOBEPXHOCTH, NPEICKA3aHNUE 3eMIIETPSICEHU.

Texnonocus: TMHUU BJIEKTpOIIEpenad, TeHepaTop NMePEeMEHHOro TOKa, 3JIEKTPOIBUTaTENb,
UHIYKIMOHHAsT Teub, pajap, PaguONpPHEMHHUK, TENEeBU30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIMOHHBIH anmapat, BOJOKOHHAs ONTHKA, COJTHEUHas OaTapest.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHNUA

OcBoenne ydeOHOro mpenmera «®Dus3uka» Ha ypoBHE cpemaHero olOmiero oOpa3oBaHUs
(6azoBbIli  ypOBEHb) MOKHO  O0ECIEeYUTh  JOCTHXKEHHE  CIEAYIOMHUX  JIMYHOCTHBIX,
MeTaIrpeIMETHBIX U MPEIMETHBIX 00Pa30BaTENbHBIX PE3YJIBTATOB.

JINMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUsI yueOHOro mpenMera «@PHU3MKa» AOJIKHBI OTPAKaTh
TOTOBHOCTb U CIOCOOHOCTh OOYHArOIIMUXCSl PYKOBOACTBOBATHCA CHOPMHUPOBAHHON BHYTPEHHEH
NO3ULMEH JMYHOCTH, CHCTEMOH LEHHOCTHBIX OPHEHTALM, ITO3UTHBHBIX BHYTPEHHHUX
yOexXmeHull, COOTBETCTBYIOIIMX TPAIWLHOHHBIM IIEHHOCTSM POCCHICKOro  0O0INecTBa,
pacuIMpeHne XKU3HEHHOTO OMbITa M OIbITa AEATEIBHOCTH B MPOLECCE PeaNn3alliid OCHOBHBIX
HAIpaBJIEHUI BOCIIUTATENIbHON AEATENBHOCTH, B TOM YHCIIE B HYaCTH!

1) rpamaaHCcKOro BOCIIUTAHUS:

c(pOPMHPOBAHHOCTh TPAXKNAHCKOW TO3MLMK  OOy4aromierocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOro 00IIecTBa,

NPUHSATHE TPAJAULHUOHHBIX OOIIEUENOBEUECKUX T'YMAHUCTHUECKUX M AEMOKPATHYECKHX
LIEHHOCTEH],

TOTOBHOCTb BECTH COBMECTHYIO NESITEIBbHOCTh B HMHTEpEcax TIPakIaHCKOro oOIIecTBa,
y4aCTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTEIbHON OpraHu3alny,;

YMEHHE B3aUMONEHCTBOBATh C COLHMAJbHBIMH HHCTUTYTAMH B COOTBETCTBHH C HX
($YHKUMSAMHU 1 HA3HAYCHUEM,

TOTOBHOCTb K TYMaHUTAPHOH U BOJIOHTEPCKOH NESITETbHOCTH,

2) IATPHOTHYECKOT0 BOCIIMTAHHUS:

c(pOpPMHPOBAHHOCTb POCCUHCKOH IpaKIaHCKONW UIEHTHYHOCTH, MATPHOTH3MA,

LIEHHOCTHOE OTHOIICHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, IOCTHXKEHHSM POCCHHCKHX
yuéHbIX B 00J1acTH (PU3UKU U TEXHUKUY,

3) NyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

cpOpMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, 3ITHYECKOTO IMOBEICHUS,

CHOCOOHOCTh OLIEHUBATH CUTYALUIO U NMPHUHUMATh OCO3HAHHBIE PEIICHUs, OPHEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B AESITEIIbHOCTH YYEHOTO;

OCO3HAaHME JIMYHOT'O BKJIaJa B MOCTPOEHHE YCTOMYUBOTO OyAyILEro;

4) 3¢TETHYECKOr0 BOCIIUTAHHS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢dusnveckoil Hayke;

5) TpynoBoro BociuTaHusi:

UHTEpPEC K pasIuuHbIM cdepam npodecCHOHANBHON AESTeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOW W TEXHUKOW, YMEHHE COBepIIaTh OCO3HAHHBIA BBIOOP Oyayiei
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIE YKU3HEHHBIE T1JIaHBI;

TOTOBHOCTh U CIOCOOHOCTh K 0Opa30oBaHMIO M CaMOOOpa30BAHUIO B OOnacTH (PU3MKU Ha
MPOTSIKEHUH BCEU JKU3HU,

6) 3K0JIOrH4YeCKOro BOCIUTAHUS:

cpOPMHPOBAHHOCTh 3KOJIOTHYECKOW KYyJBTYPBl, OCO3HaHHE TJIOOANBHOrO XapakTepa
SKOJIOTUYECKUX MPodIieM;



IJIJAHUPOBAHUE U OCYLIECTBJICHUE NEHCTBUI B OKPY’KAIOLIEH Cpene Ha OCHOBE 3HAHMUS
LeJIel yCTOMYMBOrO Pa3BUTHS YEJIOBEYECTBA,

pacllupeHHe OIbITa JEeATENbHOCTH 3KOJIOTHYECKONW HampaBJIeHHOCTH HA OCHOBE
UMEIOIINX CSl 3HAHUHN IO (PU3HKE,

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs PU3NIECKON HAYKH,

OCO3HaHME IICHHOCTH HAYyYHOU NIEeATENIbHOCTH, TOTOBHOCTh B MPOLIECCE U3yUEHUsS] (PU3HKH
OCYILECTBIISATh MPOEKTHYIO U UCCIIE0BATENbCKYIO AeATENbHOCTh MHANBUIYAJIbHO U B IPYyIIIeE.

METANPEJIMETHBIE PE3YJIBTATHI
IMo3HaBaTe1bHBIE YHHBEPCAJIbHBbIE YUe€0OHbIE T1eHCTBUS
basoBble lornueckune 1eHCTBUA:

CaMOCTOSITENTIbHO (HOPMYJTUPOBATh M aKTYaJHU3UPOBAaTh NpoOJIeMy, paccMaTpUBaTh €&
BCECTOPOHHE;

OTIPEAENSATh LeNIN ASSITeIbHOCTH, 331aBaTh MapaMeTPhl H KPUTEPHUU UX TOCTHKEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M MMPOTUBOPEUHS B PACCMATPUBAEMBIX (DH3UYECKUX SIBICHUSIX

pa3pabaThiBaTh TUIAH pElIeHUs MPOOJIEMbI C YUETOM aHAIN3a UMEIOIITUXCS MaTepPHAIbHBIX
U HEMaTePHUAIIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B HESTEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEINSIM,
OLICHUBATb PUCKU MOCIEICTBUN AESITEIbHOCTH,

KOOPAWHHUPOBATh W BBIMIOJHATH PaldOTy B VCIOBUAX pPEAJbHOTO, BUPTYAJIbHOTO U
KOMOWHHUPOBAHHOTO B3aMOCHCTBUSI,

Pa3BUBATH KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX TPOOIeM.

Ba3oBble nccenoBaTeibCKue qeHCTBUS

BJIaIeTh HAYYHOW TEPMUHOJIOTHEH, KJIFOUYEBBIMU TIOHATUSMU W MeTonaMu (HU3HHUECKOH
HaYKH,

BJIaJIeTh HABbIKAMH Y4eOHO-UCCIIEAOBATEILCKON U MPOEKTHOH AEATEIHbHOCTH B 00JacTu
(bu3KKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOAOB PeLISHHS 3a7a4
(U3MYECKOTO COAepKAHUS, MPUMEHEHHIO PAa3JIMYHBIX METOIOB MO3HAHMS,

BJIAEeTh BHUIAMHU JESTENILHOCTH TO IMOJYYSHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETALNH,
npeoOpPa3OBaHUI0 W TPUMEHEHWIO B PAa3JIMYHBIX Y4YEOHBIX CHUTYAlUsX, B TOM YHCJIE MpPH
co31aHuU y4eOHBIX MPOEKTOB B 00JacTy Pr3uKY;

BBISIBJISITH PUYMHHO-CIIEACTBEHHBIE CBSI3M W AKTyaJIM3UPOBATh 3a7ady, BBIIBUTATH
THIOTE3y €€ pPEIIeHUs, HAaXOOUTh AapryMEHThI JUIs JTOKA3aTeJbCTBA CBOMX YTBEPIKIEHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PELICHMUS,

AQHAM3WPOBATh TIOJYYSHHBbIE B XOJE pEUICHHs 3aJa4ydl  Pe3yJibTaThl, KPUTHUYECKU
OLIEHUBATb UX JJOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX,

CTaBUTh U (HOPMYyIHPOBATh COOCTBEHHBIE 3a/a4d B OOPa30BATENLHOU NEATEIbHOCTH, B
TOM YHUCJIe IPU U3YYSHUH (PUUKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATH MPUOOPETEHHBIH OIBIT;

yMETh MePEHOCUTD 3HAHUS IO (PH3HKE B MPAKTHUECKYIO 001aCTh KU3HEACSITEIbHOCTH,

yMETh HHTETPUPOBATh 3HAHUSI U3 PA3HBIX MMPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE HJIEH, MPEAJIAraTh OPUTHHANIbHBIE TOAXObI M PEIICHUS,

CTaBUTH MPOOJIEMBI U 337a49H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pa6ora ¢ undpopmanmeii:



BJIaJIETh HABBIKAMH TOJy4eHHUS WHPOpMAMU (PU3UUECKOrO COAEPIKaHUS U3 MCTOYHHKOB
pPa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYINECTBJIATH IOHWCK, AaHaJ M3, CHCTEMATH3aLUI U
UHTEPIpeTannio NHPOPMALIUK Pa3IMYHBIX BUIOB U (POPM MPENCTABICHHUS,

OLIEHUBATh JOCTOBEPHOCTh NH(POPMALIHY;

UCTIONIb30BaTh CpPeACcTBa HMH(MOPMALMOHHBIX M KOMMYHHKALMOHHBIX TEXHOJOTHHA B
peLIeHNH KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPraHU3aLMOHHBIX 3a7ad C COONIOAeHHEM
TpeOOBaHUIN SPrOHOMHKH, TEXHUKN O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeHus], MPaBOBbIX U
STHUYECKUX HOPM, HOPM HH(POPMAITMOHHOH 0€30MacHOCTH;

co3laBaTh TEKCThl (PU3UUECKOTO CONEPKaHMs B pPa3JUYHBIX (QopMmarax ¢ YIETOM
Ha3HaueHWs MWHPOpPMALMKM W LENEeBOM ayAWTOpWH, BBIOMpas ONTUMANBHYK (opmy
NPEACTABICHNS U BU3YAJIH3aHH.

KomMyHuKaTHBHBIE YHHBepPCAJIbHbIE YUeOHbIe JeHCTBHA:

OCYILIECTBIISITh OOLIEHNE HAa ypOKax (PU3UKU U BO BHE-YPOUHOH AEATEIBHOCTH,

pAacIio3HaBaTh MPEATIOCHUTKN KOHMINKTHBIX CUTyallui U CMATYaTh KOH(JIUKTBI,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOI0 TOYKY 3PEHUS] C HCIOJIBb30BAHUEM SI3bIKOBBIX
CpPeACTB;

MOHUMATb U HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHON H UHANBUIAYAIbHON paboThI,

BBIOMpPATh TEMATHUKy M METOIbl COBMECTHBIX AEHCTBUH C Y4ETOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEH KaXKIOT0 YIEHA KOJUIEKTUBA,

NPUHUMATh LIEJIH COBMECTHOW JEATENBHOCTH, OpPraHM30BbIBATH U KOOPAMHHUPOBATH
NENUCTBUsA MO €€ AOCTUKEHUIO. COCTABJATH IUIAH AEHCTBHUH, PacHpelesisiTb POJH C YUETOM
MHEHUH Y9aCTHUKOB, OOCYK/1aTh Pe3yJIbTaThl COBMECTHOH padoThi,

OLICHMBATh Ka4E€CTBO CBOETO BKJIAJa U KAKIOrO YYaCTHHKA KOMAaHIbI B OOLIMIA pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPHSIM;

npeaiaraTb HOBBIE MPOEKTHI, OIEHWBATH WUAECH C TMO3MLWN HOBH3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH,

OCYLIECTBIISITh MO3UTHBHOE CTPATETHUECKOE TIOBEACHHE B PA3JHYHBIX CHUTYALMsIX,
NPOSIBJIATH TBOPUECTBO U BOOOpaKeHNE, ObITh HHIUIIMATUBHBIM.

PeryasiTuBHbIEe YHHBepcAJIbHbIE yueOHbIE AeiicTBHS
Camoopranuzauus:

CaMOCTOSITENTPHO OCYINECTBJISITh ITO3HABATEIBHYIO AEATENbHOCTh B 00JAacTH (PU3UKU U
ACTPOHOMMHU, BBIIBISITH POOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENTPHO COCTABJIATh IUJIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX 3a/1ad4, TUIAH
BBIMTOJIHEHHUST MPAKTUYECKOH padoThl € Y4ETOM HMMEIOIIMXCS PEeCypcoB, COOCTBEHHBIX
BO3MOJKHOCTEH U MPEAIOYTEHUIN,

J1aBaTh OLIEHKY HOBBIM CHTYaLIUsIM,;

pacUIMpsTh PAMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHUH,

JeNaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh ero, OpaTh Ha ceOs OTBETCTBEHHOCTDH 32
peleHue;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

criocobcTBOBaTh  (DOPMHUPOBAHUIO U TPOSIBJICHUIO JpPyAULMKA B 00jMacTu  (PU3MKH,
MIOCTOSIHHO TOBBIIIATH CBOH 00pa30oBaTEIbHBIN U KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLHOHAIbHBII HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHTYAllMsIM, BHOCHUTH KOPPEKTHBBI B NIEATENbHOCTb, OLEHUBATH

COOTBETCTBHUE PE3YJBTATOB LEIISIM;



BJIaJIeTh HABBIKAMH MO3HABATEILHON Pe(hJICKCUU KaK OCO3HAHUS COBEPINAEMBIX TEHCTBUN
U MBICJIUTEIIbHBIX TIPOIIECCOB, UX PE3YJIbTATOB M OCHOBAHUH;

UCTIOJIb30BATh MPUEMBI PE(IICKCHH JIJIsl OLIEHKU CUTYAIUH, BLIOOPA BEPHOTO PELICHMS,

yMETb OLIEHHUBATh PUCKH U CBOEBPEMEHHO MMPUHUMATD PEIIEHHS 110 UX CHHKEHHIO,

MPUHUMATh MOTHBBI U apT'YMEHTBI JPYTUX MPH aHATU3€ PE3YIbTATOB AEATEIbHOCTH,

NPUHUMATH CeOsi, MOHNMAsi CBOM HEOCTATKU M TOCTOMHCTBA,

MPUHUMATh MOTHBBI U apT'YMEHTBI JPYTUX MPH aHATU3€ PE3YIbTATOB AEATEIbHOCTH,

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIHUOKH.

B mpouecce nocTHKEHHS TMYHOCTHBIX PE3YJIbTATOB OCBOCHHSI MPOTPAMMBI IO (PH3UKe AJIst
YPOBHSI cpeaHero odmiero oOpa3oBaHus y OOy4YarOMUXCsl COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, MPEANOJIararo il copMHUpOBaHHOCTS:

CaMOCO3HAHUS, BKJIIOYAIOIIETrO CIIOCOOHOCTh MOHUMATh CBOE YMOLIMOHAIBHOE COCTOSIHUE,
BUETh HAMPABJICHUS PA3BUTUSI COOCTBEHHOUW SMOIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ceOe;

CaMOoperyJIupOBaHus, BKJTFOYAOLIETO CaMOKOHTPOJIb, yMeHue NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHUE, CIMOCOOHOCTh amanTHPOBATHCS K OMOIMOHAJIbHBIM
WU3MEHEHUSIM U MPOSIBIISITh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMH, BKJIIOYAIOIIEH CTpPeMIIEHHE K JOCTI)KEHUIO IeNId U YCIexy,
ONTUMU3M, UHUIIUATUBHOCTD, YMEHUE TeHCTBOBATH UCXO/S U3 CBOUX BO3MOXKHOCTEH;

SMIIATHH, BKJIOYAIOMEH CIOCOOHOCTh MOHUMATh 3MOIMOHAJIBHOE COCTOSIHHE IPYIHX,
YYUTBIBATH €r0 MPH OCYINECTBJICHUH OOIIEHUs, CIIOCOOHOCTh K COYYBCTBHUIO U COMEPEKIBAHMIO,

COLIMAJIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBICTPAWBATH OTHOIICHUS C APYTUMU
JEFOABMH, 3a00TUTHCS, TIPOSIBIISITE UHTEPEC U pa3peiaTh KOH(PIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy obyuenust B 10 kjacce mpeaMeTHble pe3ybTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakath CHOPMHUPOBAHHOCTH y 00YUAIOIIMXCS] YMEHUH!

JIEMOHCTPHPOBATh HA MPUMEPaxX POJib U MECTO (U3MKU B (POPMHUPOBAHUN COBPEMEHHOMN
HAay4YHOH KapTUHBI MHUPA, B PA3BUTUU COBPEMEHHOH TEXHHUKH M TE€XHOJIOTHMH, B MPaKTHUYECKON
NesITeJIbHOCTH JIFOACH;

YUUTBIBATh TPAHHULBI TPUMEHEHHS H3YYEHHBIX (DH3MUECKUX MOJEeNel: MaTepHasbHas
TOYKa, WHEpPLHUAIbHAS CHCTeMa OTC4éTa, abCONIOTHO TBEPHOE TEJO, WUACATBbHBIN Ta3, MOIEIH
CTPOEHHS ra3oB, KUJAKOCTEN U TBEPHABIX TeJ, TOUEUHBINH 3JIEKTPUYECKUI 3apsil NMpHU pelleHuu
(bu3nUecKux 3a1ad,;

pacrno3HaBaTh (hU3NYECKHE SIBJICHUS (MPOLIECChI) U OOBSICHITH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYISIPHO-KUHETUYECKONM TEOPUU CTPOEHUS BEINECTBA U 3JIEKTPOAWHAMUKHU!
pPaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOJMHEHHOE IBH)KEHHE, CBOOONHOE MaJeHUE Ted,
OBUKCHHWE 110 OKPY)KHOCTH, WHepIus, B3aumMopeilicteue Tei, auddysus, OpOyHOBCKOE
IBW)KEHUE, CTPOCHHUE XKUIAKOCTeH W TBEPABIX Tell, U3MEHEHHe O0BbEéMa TeN IMpH HarpeBaHUU
(oxJakaeHnN), TETUIOBOE PAaBHOBECHE, UCTIAPEHNE, KOHICHCALUS, TUIaBJICHUE, KPUCTAILTH3ALIMS,
KUIEHUE, BJIAXXHOCTb BO3/yXa, MOBBIIIEHHE AABIEHUS ra3a MpPU €ro HarpeBaHUHU B 3aKPbITOM
COCyJie, CBSI3b MEXAY IapaMeTpamMu COCTOSHMsI Ta3a B H30MPOLECCaxX, JBJEKTPU3ALMs Tell,
B3aUMOJIEUCTBUE 3aPsAOB,

OIHCBHIBATE MEXAaHMYECKOE IBM)KEHHE, MCIONB3Yys (PH3MUecKre BEIMYMHBI, KOOPAMHATA,
MyTb, MEPEMEILIEHNUE, CKOPOCTb, YCKOPEHHE, Macca Tesa, CHJIA, UMITYJbC Tejld, KHUHETUYeCKas
SHEPrusl, MOTEHLHMANbHAs SHEPrusi, MexaHudeckas paboTa, MeXaHH4YeCcKas MOIIHOCTb, IPH
ONMUCAaHUM TPABHJIBHO TPAKTOBaTh (PU3UYECKUH CMBICH HCIOJB3yeMbIX BEJIMYMH, HX



0003HaYeHHsT U €JUHHLBI, HAXOAUTH (POPMYJIIBI, CBSI3BIBAIOLINE NAHHYIO (PU3NIECKYIO BEITMUHHY
C IPYTUMU BEJTUYUHAMU;

ONHUCBHIBATh HM3YYCHHbIE TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIE SIBJICHHUS, HCIIONIB3YS
¢usnueckne BENWYHMHBI [aBJICHUE Ta3a, TEeMIIepaTypa, CpPenHsAs KHHETHYeCKas SHEepTus
XAOTHYECKOTO IBW)KEHUS MOJIEKYJ, CPEIHEKBaIpaTHYHAs CKOPOCTb MOJIEKYJ, KOJIHUYECTBO
TEIUTOTHI, BHYTPEHHSSI 3HEprus, padora rasa, KO3(pQPHULHMEHT IMOJNIE3HOro NEHCTBUS TEIUIOBOTO
IBUTATENS, TIPU ONMUCAHUU MTPABHIIBHO TPAKTOBATH (PU3NIECKHUI CMBICIT HCIIOIB3yEMbIX BEIHYHH,
ux OO0O3HAYEHUs] W EAMHUIBI, HAXOAUTb (OPMYJIbL, CBS3BIBAIOIINE NAHHYIO (PH3UUECKYIO
BEJINYHMHY C IPYTUMH BEJITMYUHAM;

OIHCHIBATh WU3YYEHHBIE 3JEKTPUUECKHE CBOWCTBA BEILIECTBA M SJICKTPUYECKUE SIBICHHS
(mporiecchl), UCTIONB3YS (PU3NUECKHE BEUYHUHBL 3JIEKTPHUECKUH 3apsizl, SJIEKTPUUIECKOE IOIe,
HANPSDKEHHOCTh  TOJI, TOTEHIMAJ, Pa3HOCTb IOTEHLHUAJNOB, MPH ONHCAHWU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUII CMBICT HCIIONB3YEMBbIX BEIHYWH, HMX OOO3HAUYEHUS M EIMHHLIBL
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PU3MUYECKYIO BEJIHUUHY C APYTUMH BEIMUYNHAMU,

aHATM3UPOBaTh (PU3NYECKHE MPOLECChl U SIBICHUS, HMCIONB3ysd (U3MUYECKHE 3aKOHBbI U
MPUHLMNBL. 3aKOH BceMuUpHOro taroteHus, I, II u Il 3axoHbl HploTOHA, 3aKOH COXpaHEHUs
MEXaHIMUYECKOW HEPTUH, 3aKOH COXPAHEHHUS MMITYJIbCA, TIPUHLHI CYNEPIIO3ULIMH CHJI, TPHHLIUI
PaBHOMNPABUS HHEPLUAIBHBIX CHCTEM OTCUETA, MOJEKYJSIPHO-KMHETHUECKYIO TEOPHIO CTPOSHHS
BEIECTBA, T'a30Bble 3aKOHBI, CBS3b CPEOHEH KWHETHYECKOH SHEPrHH TEIIOBOTO IBH)KEHUS
MOJIEKYJ ¢ aOCOJIFOTHOW TeMIepaTypoH, MEepPBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS
AJNIEKTPUUECKOrO 3apsifna, 3akoH KyioHa, mpu 3TOM pas3inuaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA, €r0 MaTEMaTHYECKOE BbIPAKEHUE U YCIOBHS (TPaHULIBL, O0JNACTH) TPUMEHHMOCTHY,;

OOBSICHATH OCHOBHBIE TIPUHIMITBI EHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOKHCTB;
pa3nuvaTh yCIOBUS HX 0€30MaCHOTO UCMOIB30BAHUS B TIOBCEAHEBHOM KHU3HH,

BBIMOJIHATh 3KCIEPUMEHTHI 110 HCCJIEAOBAHHMIO (PU3NYECKHX SIBICHHH W MPOLECCOB, C
UCTIOJNBb30BAHMEM TIPSMBIX M KOCBEHHBIX HW3MEPEeHWH, npu STOM  (POopMyIHpOBaTh
npobiieMy/3a1adyy W TUNOTe3y y4eOHOrO 3KCIEpHMEHTa, CcoOMpaTh YCTaHOBKY W3
NPEIJIOKEHHOTO 00OPYAOBaHMSI, TPOBOIUTE ONBIT B (POPMYJIHUPOBATH BBIBOIHI,

OCYLIECTBIISITh MpPsSIMbIE W KOCBEHHBIE H3MEPEHHUS (PH3MUYECKUX BEJNUYUH, IMPH 3TOM
BBIOMpPATh ONTHMAJbHBI CIIOCOO W3MEPEeHHS M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOTrPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBHCUMOCTH MEXAYy (U3NYECKUMHM BEIMYWHAMH C HCIIOJB30BAHHEM
OpPSMBbIX U3MEPEHUH, MpH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATb pPE3yJIbTAaThI
MOJIYY€HHOH 3aBHCHUMOCTH (PU3NYECKHX BEJWYHH B BHIE TaONUL U rpadUKOB, NENaTh BBIBOMBI
IO Pe3yJIbTaTaM HUCCIIEOBAHUS,

cobmoark mpaBuia O€30MacHOrO TPyda NPHU TMPOBEACHHHM HCCIENOBAHUI B paMKax
yueOHOro SKCIEePUMEHTa, Y4YeOHO-HUCCIIEIOBATENIbCKOM W NPOEKTHOM  AEATEIBHOCTH C
UCIIOJIb30BAHNEM H3MEPHTENBbHBIX YCTPONUCTB 1 1abOpaTOPHOTro 0OOPYAOBaHUS,

pewmarb pacyéTHble 3aJaud C SIBHO 33JaHHOW (PU3MUYECKOW MOJENbI0, HCIIONb3Ys
¢u3nUeckne 3aKOHbI U MPUHLIMIIBL, HA OCHOBE aHAJIN3a YCIIOBHS 337a4l BHIOUPATh (PU3UUECKYIO
MOJZIeNIb, BBIACNATh (PU3NUECKHUE BENIWYMHBI M (POPMYJIBI, HEOOXOIMMBIE Myl €€ peIleHus,
MPOBOIUTH PACUETHI U OLIEHUBATH PEATbHOCTD MOJYYEHHOTO 3HaUeHHs (PU3HUECKON BEJINYHHBL,

pemarb KadeCTBEHHBbIC 3a/1a4M: BBICTPAMBATH JIOTMYECKH HENMPOTHBOPEUYHMBYIO LIETIOUKY
pacCy’kKIeHUH ¢ OMOPOl Ha N3y4EHHbIE 3aKOHBI, 3AKOHOMEPHOCTH B (PU3NYECKHE SIBJICHNUS,

UCTIONIb30BaTh MPH  PEUIEHMH YYeOHBIX 3a7ad  COBPEMEHHble HMH(GOPMAIOHHBIE
TEXHOJIOTUU JUII TIOWCKA, CTPYKTYPHPOBAHUS, MHTEPIIPETALMH W TPENCTABJIECHUS y4eOHOH H



HAYYHO-TIOMYJIIPHON HH(OpMAIMH, TONYyYEeHHOH W3 Pa3JIMYHBIX HCTOYHHUKOB, KPUTHUYECKH
aHAJM3UPOBATh MOJYIaeMyI0 HH(OPMALIHIO,

NPUBOIUTH MPHUMEPB! BKJIAZa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BHTHE
HayKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOLIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCTIONIb30BaTh TEOPETHYECKHEe 3HAHUS 1O (HU3MKE B TOBCEJHEBHOW JKU3HU IS
obecriedeHnst 6€30MacHOCTH MpH 0OpaleHny ¢ MPUOOpPaMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpaHEHHs 37JOPOBbsI U COOJFOACHUST HOPM SKOJIOTHYECKOTO MTOBEIEHHUS B OKPYKAKOIIEH cpene;

paboTaTh B IpymIe C BHINIOJHEHUEM PA3JIMUHBIX COLIHAIBHBIX POJIEH, MUIAHUPOBAaTh padboTy
IPYIIBL, PALMOHATIBHO pPACIpPEneNsaTh OOS3aHHOCTH U IUIAHUPOBATH JESTENbHOCTh B
HECTAaHAAPTHBIX CHTYaLMAX, aACKBATHO OLCHMBATH BKJIAJ KaKJOTO M3 YYaCTHHUKOB TPYIIIBI B
pelLIeHne paccMaTpUBaeMOi MPOOIEMBL

K xonmy obyuenust B 11 kjacce mpeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakath CHOPMHUPOBAHHOCTH y 00YUAIOIIMXCS] YMEHUH!

JIEMOHCTPHPOBATh HA MPUMEPaxX POJib U MECTO (U3MKU B (POPMHUPOBAHUN COBPEMEHHOMN
HAay4YHOH KapTUHBI MHUPA, B PA3BUTUU COBPEMEHHOH TEXHHUKH M TE€XHOJIOTHMH, B MPaKTHUYECKON
IeSATEIbHOCTH JIFOIEH, LIEIOCTHOCTh U €IMHCTBO (PU3MUECKON KapTUHBI MUPA,

YUUTBIBATb TPAHHULBl TNPUMEHEHHS W3YYEHHBIX (PU3NYECKUX MOZENeH: TOYeUHBIH
SNEKTPUYECKUH 3apsd, Jyd CBeTa, TOYEYHBbIH HCTOYHHMK CBETA, SAEpHAs MOJAENIb aToMa,
HYKJIOHHAs1 MOZI€JIb AaTOMHOTO sIZIpa MPH peLIeHnH (PU3NIECKUX 3a1ad,;

pacrio3HaBaTh (U3NYECKHE SIBJICHUS (IIPOLecChl) M OOBSACHATH MX HA OCHOBE 3aKOHOB
3NEKTPOJUHAMUKHA U KBAHTOBOW (PH3HMKH: 3JIEKTpUYECKash MPOBOAMMOCTD, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE MAEWCTBUS TOKA, B3aUMOAEHCTBHE MArHUTOB, 3JIEKTPOMArHUTHAs
UHAYKOWS, JOEHCTBHE MAarHUTHOTO TOJs HA TPOBOJHUK C TOKOM U ABIDKYLIUICS 3apsin,
3JIEKTPOMArHUTHBIE KOJIEOAHUS 1 BOJIHBI, MIPSIMOJIMHEHHOE PACIIPOCTPAHEHUE CBETA, OTPAKEHUE,
npejoMiieHue, uHTepdepeHIus, Iudpakuus W TOSIPU3ALMUS CBETa, MAHNCIEPCHUS CBETA,
doroanekrpudeckuii s3¢pdext (poroaddekr), cCBeTOBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToOMa BOJOPO/IA, €CTECTBEHHAs! M HCKYCCTBEHHAs PAIHOAKTUBHOCTD;

OIHCBIBATh HM3YYEHHBIE CBOIMCTBA BEINECTBA (DJIEKTPUYECKHE, MATHUTHBIE, ONTHYECKHUE,
ANEKTPUUECKYI0 MPOBOJUMOCTD PA3JIMYHBIX CPEJ) U 3JIEKTPOMArHUTHBIC SIBJICHUs (IIPOLIECCHI),
UCTIONB3YSl (PU3MYECKHEe BEJNUYMHBL JJEKTPUUYECKHH 3apsil, CHJIa TOKa, DSJIEKTPUYECKOoe
HANpsDKEHUE, HJIEKTPHUUECKOe COMTPOTUBIICHUE, PA3HOCTh MOTEHINAIOB, SJIEKTPOIBIKYILAS CUIIA,
pabora TOKa, MHAYKLUMS MarHUTHOro mouis, cuia Ammnepa, cuia JlopeHIa, MHOYKTHBHOCTb
KaTYIIKH, SHEPTHs 3JIEKTPUYECKOro M MArHUTHOTO TOJEH, MEepHoA M HacToTa KojieOaHui B
Koye0aTeIbHOM KOHTYpE, 3apsi U CHJIa TOKA B MPOLECCe TaPMOHUYECKUX 3JIEKTPOMATrHUTHBIX
konebaHul, (POKyCHOE pacCTOSTHME M ONTHYECKas CWia JIMH3bI, MPU OMHCAHWUH MPABUIBHO
TPAaKTOBaTh (PU3MUECKUII CMBICT HCIIONB3YEMbIX BEIHYWH, HUX O0O3HAUYEHUS M EIUHHLBI,
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PU3MUYECKYIO BEJIHUUHY C APYTUMH BEIMUYNHAMU,

ONHUCBHIBATH M3YYEHHBIE KBAHTOBBIC SIBJIEHHS W TPOLIECCHl, HCHOJNB3Ys (pu3ndeckue
BEJINYMHBI. CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJHBI U HYaCTOTA CBETA, DHEPTHUA U
UMITyJIbC (POTOHA, MEPHOA TMONypacrana, SHEPTusl CBSI3M ATOMHBIX siep, NPU OMHCAHUHU
NPaBUIBHO TPAKTOBATh (PU3UUECKUH CMBICH HCIONB3yEMbIX BEJIUYMH, UX OOO3HAuYeHUs U
€IUHULBI, YKa3bIBaTh (POPMYJIbL, CBSI3bIBAIOLINE NAHHYIO (PU3MYECKYI BEIUYMHY C APYTUMHU
BEJINYMHAMH, BBIUNCIATH 3HAUCHUE (PH3UUECKON BEIUIHHBI,

aHATM3UPOBaTh (YU3NYECKHE MPOLECChl W SIBIECHUS, WUCIOJNb3Yys (U3NYECKHE 3aKOHBI H
npuHOUNbL.  3ak0oH OMa, 3aKOHBI IOCIENOBATEIPHOIO W MAapaJUIENIbHOTO  COCOUHEHHS
MPOBOAHUKOB, 3akoH Jlxoyns—JIeHna, 3aKOH BJIEKTPOMarHUTHOH MHAYKLHWH, 3aKOH



NPSIMOJIMHEHOTO PACMpOCTPAHEHHs CBETA, 3aKOHbI OTPAXKEHHUSI CBETA, 3aKOHBI MPEJOMIICHHS
cBeTa, ypaBHeHHE OHHIUTeHHa It (oTodddeKrTa, 3aKOH COXPAaHEHHsS OHEPIHH, 3aKOH
COXpaHEHHs] HUMIyJbCa, 3aKOH COXPaHEHMs SJEKTPHUYECKOTO 3apsiia, 3aKOH COXpaHEHHsI
MacCOBOT0O YMCJIA, MOCTYJaThl bopa, 3akOH paguOaKkTHBHOrO pacrmana, MpPU 3TOM pPas3jinyaTh
CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BbIPAKEHHE U YCJIOBHUs (TPaHULIbL,
001acTH) NPUMEHNUMOCTH;

OIpeessiTh HAMpaBJeHHEe BEKTOpa MHAYKLHHM MArHUTHOIO TOJs MPOBOAHHKA C TOKOM,
cuibl Amnepa u cuiel JIopeHua;

CTPOUTD U OMKCHIBATH N300paKeHUE, CO37]aBaeMOe IMJIOCKUM 3€pKaJioM, TOHKO#H JIMH3OI;

BBIMOJIHATD HKCIIEPUMEHTBI MO HCCIEIOBAHUIO (PU3MUYECKUX SIBJIEHHH W MPOLIECCOB, C
UCMOJIb30BAHHEM  MpPSAMBIX M KOCBEHHBIX HM3MepeHuil: mnpu 3ToM  (HOpMyJIHpOBATh
npobiieMy/3a1adyy W TUNOTe3y y4eOHOrO 3KCIEpHMEHTa, CcoOMpaTh YCTaHOBKY W3
NpeIoKEHHOro 000PYAOBaHMS, TPOBOIUTD OIBIT U (POPMYJTUPOBATH BHIBOIbI,

OCYLIECTBJISITh TPSIMbIE U KOCBEHHbIE H3MEPEeHHs (U3NYECKUX BEJIMYHH, MPU STOM
BBIOMPATh ONTUMAJIBHBIN CHOCOO H3MEpPEHHsT M HUCIOJIb30BATH M3BECTHBIE METOIbI OLCHKU
MOTrPELIHOCTEN U3MEPEHUN;

UCCJIeZI0BATh 3aBUCMOCTH (PH3MYECKUX BEJIMYHH C UCIOIb30BAHHEM MPSIMbIX HU3MEPEHUIL:
IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATb PE3yJbTaThl MOJYYEHHOH 3aBHCUMOCTH
(pu3Muecknx BeNUYMH B BUAe TaOmUI W rpaduKOB, enaarTh BBIBOABI IO pPe3yJibTaTam
UCCIIeIOBAHMS,

cobnroaTh mpaBwiia O€30MacHOro TpPyda MpPU MPOBEAEHUHM HCCIEAOBAHHN B paMKax
yueOHOro  SKCIEePUMEHTa, y4eOHO-UCCIEeIOBATeNbCKON W MPOEKTHOW [EeSTEJbHOCTH C
HCIOJIb30BAHHEM H3MEPHUTENIbHBIX YCTPOHCTB U JIaOOpPaTOpHOro 000pyA0BaHHUS,

peuiaTh pacyéTHble 3amavd C SIBHO 3aJaHHOW (DU3UYECKOH MOJENbI0, HCIONb3YsI
(pu3HUecKre 3aKOHbI U MPHUHLMIbI, HA OCHOBE aHAJIN3a YCJIOBHSI 33a4K BHIOUPATh (PU3UUECKYIO
MOJ€Jb, BBIACSITH (PU3UUECKHE BEJIMYMHBI U (POPMYJIbl, HEOOXOOUMBIE Il €€ pPEeLIeHUs,
MPOBOIUTH PACUETHI M OLIEHUBATDH PEATbHOCTD TOJYYSHHOIO 3HaAYSHUsT (PU3HUYECKOI BETUYHHBIL,

pelaTh Ka4eCTBEHHbIE 3aJaud. BBICTPAWBATH JIOTUUECKH HEMPOTHBOPEYUBYIO LIETIOUKY
paccykIeHUi ¢ OMOPON Ha H3Y4YeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH M (PU3NUECKHE SIBICHHS;

UCMONb30BaTh MPU  pELIeHHH Y4eOHbIX 3a7ad COBpPEeMeHHble HH(POPMALUOHHbIE
TEXHOJIOTUU Il MOKMCKA, CTPYKTYPUPOBAHHS, MHTEPIPETALUN U MPEACTaBICHUs y4eOHOH H
HAy4YHO-TIONYJIIPHOH WH(GOPMALIMY, TONYYSHHOW M3 PAa3JUYHBbIX HCTOYHHUKOB, KPHUTHYECKH
aHAJM3UPOBATh MOJTYyYAEMYH0 UHPOPMALIHIO;

OOBSCHSTb MPUHLUIBI IEHCTBUS MALINH, TPUOOPOB M TEXHUYECKUX YCTPOKCTB, Pa3inyaTh
yCJIOBHs UX O€30MacHOrO UCMOIB30BAHUS B IOBCEIHEBHOM KU3HH,

NPUBOAKTH MPUMEPHI BKJIAAA POCCUICKUX U 3apyOeKHBbIX YUEHBIX-(PU3UKOB B PA3BHTHE
HayKH, B O0BbsICHEHHE MPOLIECCOB OKPYIKAIOIIEro MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCMONb30BaTh TEOPETHYECKHE 3HAHUS MO (HU3MKEe B TOBCEAHEBHOM JKU3HHM IS
obecriedeHnst 6€30MacHOCTH MpH 0OpaleHny ¢ MPUOOpPaMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpaHEHHsI 37J0POBbsI U COOJIOIEHHSI HOPM 3KOJIOTHYECKOr0 MOBEACHUS B OKPYIKaroLeit cpene;

paboTaTh B rpyIIe ¢ BHIIOJHEHHEM PA3IMYHbIX COLMAJbHBIX POJeH, MIaHUPOBATh padoTy
IPYIIbL, PALUOHAIBHO pacrpenesisiTh OOA3aHHOCTH U IUIAHUPOBATb AEATENbHOCTh B
HECTAHJAPTHBIX CUTyalMsX, aJeKBATHO OLIGHUBATH BKJIAJ KaXJOTO M3 yYaCTHHUKOB IPYIIIbI B
pelIeHHe paccMaTpUBAEMOil TPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoauuecTBo uacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM
Ne n/n Konrpoabnbie | IIpakTudeckue (undposbie)
NMPOrpaMMbl Bcero
paboThI paboThI o0pa3oBaTebHBIE
pecypcsbl
Paznen 1. PU3UKA U METOJAbI HAYUHOTI'O ITO3HAHUSA
1.1 @u3uKa U METOAbI HAYYHOTO TO3HAHUS 2 butmmorexa LIOK
' ARLHAY https://m edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
bubmuorexa IOK
2.1 K 5
HHeMatitia https://m.edsoo.ru/7f41bf72
Bbubnuoreka [IOK
22 7
Anamka https://m.edsoo.ru/7f41bf72
bub OK
23 3aKOHbI COXPAHEHUsI B MEXaHUKE 6 1 1 hth[IDsJ,I:I;I/(r);.eeKdascli).ru 7641672
Hroro no pazneny 18

Pazgen 3. MOJIEKYJISAPHAA ®U3NKA H TEPMOANHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN 9 | bubmmorexa LIOK
' TeOpUU https://m.edsoo.ru/7f41bf72
Bbubnuoreka [IOK
32 0 10 1
CHOBBI TEpMOAHHaMHIH https://m.edsoo.ru/7f41bf72
ArperatHbie cocTosiHUs BemnecTBa. Pa3oBbie Bbubnmuoreka [IOK
33 5
TIEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 25

Pazgen 4. JJJEKTPOANHAMUKA



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

Bbubnuoreka [IOK

4.1 2 10
fieKTpocTaTika https://m.edsoo.ru/7f41bf72
ITocTostHHBIN 3aeKkTpUUecKuil TOK. TOKHU B Bubnmuoreka [IOK
42 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpemsi 2
OBLIEE KOJIMYECTBO HACOB I10 [TPOI PAMME 68



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

11 KUIACC

KosanuecrBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3aesioB H TeM
Ne n/m Konrpoabubie | [IpakTudeckue (undposbie)
NMPOrpaMMbl Bcero
paboThI paboThI o0pa3oBaTe/IbHbBIE
pecypcsl
Pazaen 1. JJIEKTPOANHAMUKA
11 MarsutHoe noJjie. DJIeKTpOMarHuTHas 1 | 3 bubmmorexa LIOK
' WHIYKIIAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pazaen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4deckue U 3JeKTPOMarHUTHbBIE 9 | bubnuorexa LIOK
' KoneOaHust https://m.edsoo.ru/7f41c97¢
bubnuoreka [IOK
22 M 5 1
€XaHUYECKHE M HJIEKTPOMArHUTHBIE BOJTHBI https.//m.edsoo ru/7f41c07c
bubmuorexa IIOK
23 0 a 10 3
e https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 25

Pasgen 3. OCHOBBI CHEIIUAJIBHOM TEOPHN OTHOCHTEJBHOCTH

31 OCHOBBI CIEIUATBHON TEOPUH 4 | bubmmorexa LIOK
' OTHOCHUTENbHOCTH https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
bubnuoreka [IOK
4.1 2 i 6
FICMCHTET KBAHTOBOH OHTHIH https://m.edsoo.ru/7f41¢97¢
bubnuoreka [IOK
42 C 4
TPOCHHE aTona https://m.edsoo.ru/7f41¢97¢
43 ATOMHOE SIAPO 5 bubnuoreka [IOK



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

https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Pazgen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3IUKHN

5.1 DNeMEeHTBI aCTPOHOMHH U aCTPOPUINKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Paznen 6. OBOBIIAIOHIEE MIOBTOPEHUE
bubmmorexa LIOK
o1 Obobwaiomee nosToperne 4 httDs://m.edscli).ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpemsi
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

MNOYPOYHOE IVIAHUPOBAHME 10 KJIACC

KouaunuecTBo 4acos

DJIeKTpOHHbIE LH(POBbIE

Ne Harta
Tema ypoxa Kourpoasnbie | Ilpakruueckue o6pasoBaTeibHbIE PECYPChI
n/n Bcero H3yYEeHUA
pa6oTb1 pa6oThI
Paznen 1. PU3UKA U METO/JAbI HAYUHOI'O 5
MMO3HAHUA
| ®dusnka — Hayka o npupone. Hayunele meToasl | 30025 bubmmnorexa LJOK
MO3HAHUST OKPYKAIOIIETO MHUPa . https://m.edsoo.ru/ff0c32e2
Po ecTo pus 0 7
2 HaHzHI/;;I/I KaT TEI):HHI\I/I(II//II ]:bB EIM;fTZIB:eHCTZﬁCO]Zi?:JeI:EszITH 1 5.09.25 Bubanorexa LOK
i P pa, B 1P 8 o https://m.edsoo.ru/ff0c33e6
Jroaen
Pa3znen 2. MEXAHUKA 18
Pa3zpen 2.1 Kunematuka 5
Mexannueckoe eHue. OTHOC
3 MeX);HHHPf{IZCKI;FOHBBP;ITKe}iliﬂ HTeH eleI/IeT ezzzzczco OCTb 1 10.09.25 Bubanorexa [OK
8 - epeMelt » CKOP ’ . https://m.edsoo.ru/ff0c3508
YCKOpEHUe
Bbubnuoreka [IOK
4 | P 7 1 12.09.25
ABHOMEPHOE MPSIMOJUHENHOE NBUKEHUE hitps-//m edsoo.ru/fF0c3620
bubnmuorexa IHOK
5 | PaBHOyCKOpEHHOE OJIMHENHOE €HUE 1 17.09.25
BHOYCKOPEHHOE HPAMOIHHEHHOT ABIACHH https://m.edsoo.ru/ff0c372¢
bubmuorexa IHOK
6 | CoO Y 0 1 19.09.25
BOOONHOE naieHue. Y CKOPEHHE CBOOOTHOTO MaIeHUS hitps-//m edsoo.ru/fF0c39¢c
Kpusonuneiinoe nsuxeHue. JBruxeHne MaTepUaIbHON bubmmnorexa LIOK
7 1 25.09.25
TOUYKHU MO OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
Paznen 2.2 lunamuka 7
g ITpuammn otHocuTenbHOCTH I'anunes. MHepuuanpHble | 26.09.25 bubmmnorexa LIOK

cucreMmsl orcueta. Ilepselii 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

9 Macca tena. Cuna. [lpuHIUT Cynepno3uuuun CHil. 11095 Bbubnmuoreka [IOK
Bropoii 3akon HeroTOHA 1151 MaTEpHAbHON TOUKH o https://m.edsoo.ru/ff0c3be8
Bbubnuoreka [IOK
10 | Tperuii 3axkoH HeroToHA arepua 3.10.25
PCTHH SAKOM HILIOTOHA T MATCPHATILHBIX TORCK https://m.edsoo.ru/ft0c3be8
3akoH BcemupHoOro Tsarorenus. Cuna tspkectu. [lepsast Bbubnmuoreka [IOK
11 8.10.25
KOCMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnuoreka [IOK
12 | Cuna ocTtu. 3axoH I'yka. Bec Tena 10.10.25
118 YHpYTOCTH. SaKor & yK et https://m.edsoo.ru/ff0c3el8
Cuna tpe .Kos e enust. Cua
13 c:;I 01213?1221/151 I (11)/1(1)1/;21?1(:1:1/1?1) T:JI;I: B >II;IIJ/II KOCTHU WJIHA 15.10.25 bubmiorexa LIOK
P pH A a o https://m.edsoo0.ru/ff0c3£76
rase
IToctynarenbHoe ararejibHOe eHue
14 a6COTJ§IET:IOH”lI“)]I:é irBopTZanT I\J:[I;)I;eHHTBcj/ITIb?P;Ineqo CHUJIBI 17.10.25 bubmiorexa LIOK
pA L ' ' o https://m_.edsoo.ru/ff0c4 1a6
YcaoBus paBHOBECHS TBEPAOTO TENA
Pa3ngen 2.3 3akoHbI cOXpaHeHHUs] B MeXaHUKe
nu C MaTEPUAIBbHOHN TO CHCTE
15 Mrl“zinHrH;prO;I:; IfIIl\:anI;:I(’: CEJ‘I:;I M;:KOH 22.10.25 bubmiorexa [IOK
P ' y ' o https://m.edsoo.ru/ff0c43d6
COXPaHEHUsS UMITYJIbCa. PEakTHBHOE MBIKEHHE
Pabora OILIHOCTH C . Kuneruueckas pHe
16 MaTeTI/I;IfH?ﬁI'{ TO‘III()PI H"IJ“I:(I) e;: 0T6I/I I:ISMI;H;;HI:IHPFM 25.10.25 bubmiorexa [IOK
P - ' P o https://m.edsoo.ru/ff0c4502
KUHETUYECKOW YHEPTUHU
Ilote aJbHAs YHE . Ilote aJbHAas HE
17 | yrpyro neopmiposaoli npyscutis. Morentuansias 051105 | BubmoreraLIOK
YHpYTo ACQOpMHp py ' H o https://m.edsoo.ru/ff0c461a
SHEpPrus TeNa BOJIM3U MOBEPXHOCTH 3eMITH
TToreHuanbHble U HEMTOTEHIHANILHBIE CUIIBL. CBSA3b
18 paboThl HEMOTEHIIUATBHBIX CUJT ¢ U3MEHEHUEM 07.11.25 Bbubnuoreka [IOK

MEXaHUYECKOH SHEPIUU CUCTEMBbI Tell. 3aKOH
COXPaHEHUsI MEXaHUUECKOH 3HeprUH

https://m.edso0.ru/ff0c478¢c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

JlaboparopHas padora «MccnenoBanue CB3U pabOTHI

19 | cunbl ¢ UI3MEHEHHNEM MEXaHUYECKOM SHEPTUH Teja Ha 1 12.11.25
IIPUMepE PaCTSKEHUsI PE3UHOBOTIO JKI'yTay
KonTponbHas pabora mo teme «KnHemaTuka. bubmmorexa LJOK
20 1 14.11.25
JuaaMuka. 3aKOHBI COXPAHEHUS] B MEXaHUKE) https://m.edsoo.ru/ff0c4b74
Pa3zgen 3. MOJIEKYJISAPHASA ®U3NUKA U 25
TEPMOJANHAMHUKA
Pazagen 3.1. OcHOBBI MOJIEKYJISIPHO-KHHETHYEeCKOH 9
TeopuH
1 OCHOBHBIE MOJIOXKEHUST MOJIEKYJIIPHO-KUHETUYECKON | 191195 bubmmorexa LIOK
teopuu. bpoyHnosckoe nswkenue. Tuddysus o https://m.edsoo.ru/ff0c4dc2
XapakTep ABUKEHUS U B3aUMOJECHCTBUS YaCTHULL
22 | BewecTBa. Mopenu CTpOEHUs Ta30B, )KUIKOCTEH U 1 21.11.25
TBEPABIX TEJ
3 Macca monekya. Komuuectso Bemectsa. [locrosiHHas | 26.11.25
ABoraapo
4 TennoBoe paBHOBecue. Temneparypa U €€ U3MEpPEHHUE. | 28.11.25
[MIkana remnepatyp Llenbcus
. Bbubnuoreka [IOK
25 | Uneanbheii raz B MKT. OcHoBHOe ypaBHeHne MKT 1 03.12.25 https-//m edsoo.ru/fl0c4fde
AOcomoTHas TeMIiepaTypa Kak Mepa CpenHei
26 | KUHETUYEeCKON 3Hep£HHy§BH>KeHHHpMO§eIf[YH. YpaBHeHue 1 05.12.25 Bubmnorexa HOK
. https://m.edsoo.ru/ff0cS511e
Menaeneesa-Knaneripona
27 | 3axon JlanpToHa. I'a30BbIe 3aKOHBI 1 10.12.25
28 JlaboparopHas padora «VccnenoBanue 3aBUCHIMOCTH ! 12.12.25
MEX]y MapaMeTpaMy COCTOSTHUS Pa3peKeHHOr 0 ra3a»
29 Hzompornecchbl B uaaIbHOM ra3e u ux rpadpuieckoe ! 171225 bubmmnorexa LJOK

NpEACTABICHUEC

https://m.edso0.ru/ff0c570e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

Pa3agen 3.2. OcHOBBI TEPMOAHMHAMUKH 10
BHyTpeHHsist SHEpPTUsl TEPMOIUHAMUYECKONW CUCTEMBbI U
30 | cnocoOwI e€ n3meneHus. KonnuecTBo TeruoTs! 1 padoTta 1 19.12.25 brbmorexa LIOK
' P ' o https://m.edsoo.ru/ff0c5952
BHyTpeHHsIsI SHEPTHsI ONHOATOMHOT'O U/ICAIBHOTO ra3a
Bbubnuoreka [IOK
31 |B 1 25.12.25
HABLTeTIonepeatt https://m.edsoo.ru/ff0c5¢36
17 YnenbHas TEMIOEMKOCTD BewecTBa. KonnuecTso | 26.12.95 Bubnmuoreka [IOK
TETIOTHI MPH TeTIonepenayde. AnuabaTHblil mporece o https://m.edsoo.ru/ff0c5¢36
IlepBelii 3aK0OH TEPMOAUHAMUKY U €70 IPUMEHEHHUE K bubmmnorexa LJOK
33 1 09.01.26 .
H30IpoIeccam https://m.edsoo.ru/ff0cSefc
HeobpatumocTs mporieccos B npupoae. Bropoii 3akoH Bubmuoreka [JOK
34 1 14.01.26
TePMOIUHAMUKHU https://m.edsoo.ru/ff0c6250
Bbubnuoreka [IOK
35 | 1T i KII i 1 16.01.26
punnun aeficreus u KITJ] TennoBoit ManiHb htps-//m.edsoo ru/ff0c600a
36 | Lukn Kapno u ero KII1/] 1 21.01.26
37 | Dxonoruueckue mpoOIeMbl TEIIOIHEPTETHKU 1 25.01.26
O6o0maromuii ypok «MomnekyssipHast ¢pusznka. OCHOBBI Bbubnmuoreka [IOK
38 1 28.01.26
TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponpHas padora no Teme «MounekynsipHas pusnka. bubmmnorexa LIOK
39 1 30.01.26
OCHOBBI TEPMOTHHAMHKI» https://m.edsoo.ru/ff0c6aS0
Pa3nen 3.3. ArperaTHbie COCTOsSIHHSI BellleCcTBA. 5
®a30Bble NepPexoabl
40 [TapoobpazoBanue u koHneHcanus. Mcnapenue u | 40296 Bbubnmuoreka [IOK
KUTICHHE o https://m.edsoo.ru/ff0c63b6
A1 AOCOMIOTHAS M OTHOCHTENbHAS BJIAKHOCTD BO3yXA. ! 6.02.26 bubmmorexa LJOK
HacpiteHHbI# ap o https://m.edsoo.ru/ff0c64d8
4 Tsépnoe Teno. Kpucramiuueckue u amopgHsbie Tena. | 11.02.26 bubmmnorexa LIOK

AHunzoTponus cBOICTB KpucTasos. Kuakue

https://m.edso0.ru/ffOc6510



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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kpuctayibl. COBpeMeHHbIE MaTepHUaIb

43 [InaBnenue u kpuctamnusanus. Y iejbHas TEIIoTa | 13.02.96 Bbubnmuoreka [IOK
iaBnenus. CyGnumariust o https://m.edsoo.ru/ff0c6708
Bbubnuoreka [IOK
44 |y 0 1 18.02.26
PaBHEHHE TELIOBOTo batlatca https://m.edsoo.ru/ff0c6820
Paznen 4. JJIEKTPOANHAMUKA 22
Pa3nen 4.1. DnexkrpocTaTuka 10
DNeKTpU3anus Tel. DIeKTpudeckuii 3apsaa. J(sa suga bubmmorexa LIOK
45 1 20.02.26
BJICKTPUUYECKUX 3aPsIIOB https://m.edsoo.ru/ffOcébee
46 [IpoBogHMKH, AUINEKTPUKU U TIOJYTIPOBOJHUKH. 3aKOH | 250296 Bbubnmuoreka [JOK
COXPaHEHHs JIEKTPUUECKOrO 3apsia o https://m.edsoo.ru/ff0c6bec
Bzaumoneticteue 3apsinos. 3akoH Kynona. Todyeunsiii Bubnmuoreka [JOK
47 - 1 27.02.26
BJICKTPUUECKUN 3apsia https://m.edsoo.ru/ff0c6ced
H & T
48 | eynepriosum saekrpscexi nosei M 1 40326 | Bromorera LOK
yreprosHt P ' o https://m .edsoo.ru/ff0c6df2
HATNPSKEHHOCTH
49 Pabora cun snexTpocraruueckoro nos. [lorenuuan. | 6.03.26 bubnuorexa LIOK
Pa3HOCTh MOTEHIHAIOB o https://m.edsoo.ru/ff0c6f00
50 IIpoBOIHUKM U TUBJIEKTPUKH B 3JIEKTPOCTATUUECKOM | 110326 Bbubnmuoreka [IOK
nojie. JlusnekTpudeckasi MpOHUIIAEMOCTh o https://m.edsoo.ru/ff0c7018
bubmuoreka IIOK
51 | DnexkrpoémrocTtsb. Ko 1 13.03.26
FICKTPOCMIEOCTD. ROHACHEATOP https://m.edsoo.ru/ff0c7126
DJNEKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. DHEPTUS bubmmoreka LIOK
52 1 18.03.26
3apsKEHHOTO KOHIEHCATOpa https://m.edsoo.ru/ff0c72¢0
53 Ha6opaTopHa$1"pa60Ta "3MepeHune deKTPOEMKOCTH ! 20.03.26
KOHJIEHCAaTOpa
54 IIpuHIMn nelcTBys U NPUMEHEHHe KOHAEHCATOPOB, | 10426

KOIMUPOBAJIBHOTO anmnapara, CTPyHHOro MPUHTEpa.



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
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DJIEKTPOCTATUYECKAs 3aIUTa. 3a36MJICHHE
3JEKTPOnpPUOOPOB

Pasnen 4.2 IlocTosiHHBIN 3JIeKTpHYeCKHH TOK. Toxn
B Pa3JIMYHBIX cpeaax

12

55

DJNEKTPUUECKUH TOK, YCIOBHS €r0 CYIeCTBOBAHMSI.
IMocrosiunbiii Tok. Cuna Toka. Hanpspkenue.
Comnporusnenne. 3akon OMa 1t y4acTKa LIETIH

3.04.26

56

ITocnenoBaTenbHOE, MapalieNbHOE, CMELIAHHOE
coeanHeHue nMpoBoHUKOB. JlabopaTopHas pabora
«M3yueHne CMEIIaHHOTO COSIMHEHHS PE3UCTOPOBY

0.5

8.04.26

Bbubnuoreka [IOK
https://m.edso0.ru/ff0c7410

57

PaboTa 1 MOIIHOCTB 3IEKTPUUECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

10.04.26

bubmuorexa IOK
https://m.edsoo.ru/ffOc7838

58

3axoH Oma aJist TOJTHOH (3aMKHYTOM) 3JIEKTPHYECKON
uenu. Koporkoe 3ambikanue. JlabopaTtopHas pabota
«HU3mepenne DJIC ncTouHMUKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBJICHUS»

0.5

15.04.26

bubmuorexa IHIOK
https://m.edsoo.ru/ff0c7ae0

59

DJNeKTpOHHAas IPOBOAMMOCTD TBEPBIX METAJIJIOB.
3aBUCUMOCTb CONPOTUBJIEHUS METAIIJIOB OT
TeMriepatypbl. CBEpXIPOBOJUMOCTD

17.04.26

60

DnexkTpuyueckuil Tok B BakyyMme. CBONCTBa 3JI€KTPOHHBIX
My4YKOB

22.04.26

61

ITonynpoBoaHUKH, UX COOCTBEHHAs U IPUMECHAsI
nmpoBoaUMOCTb. CBOICTBA p-n mepexona.
[TonynpoBOAHUKOBBIE IPUOOPHI

25.04.26

bubmuorexa IHOK
https://m.edsoo.ru/ffOc84ae

62

DJIEKTPUYECKHI TOK B PACTBOPAX M PACILIaBax
3JIEKTPOJUTOB. DJINEKTPOIUTHIECKAS TUCCOLIUALIMSL.
DNEKTPOIU3

29.04.26

bubnmuorexa IHOK
https://m.edsoo.ru/ffOc82ba

63

DneKkTpuueckuil TOK B razax. CaMOCTOSITENbHBIN U

6.05.26

Bbubnuoreka [IOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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HECaMOCTOATENbHBIN pa3psan. Monnus. I1nazma

https://m.edsoo.ru/ffOc84ae

DnexTpudeckne NpudOpPHI U YCTPOHCTBA U HX

Bbubnuoreka [IOK
64 T 1 8.05.26
npakTU4ecKkoe npuMmenenue. [IpaBusia TeXHUKU hitps-//m. edsoo ru/f0C86fc
Oe3omacHOCTH
Bbubnuoreka [IOK
65 | 0606 i €] 1 13.05.26
OOTHAIOIIIAN YpOI (oTeKTponHHaMiiay https://m.edsoo.ru/ffOc88be
K 0 6] :
66 HZI;;SZEEI:; fseKiTiaz:;ex;;xﬂfrTf: (;TaaT:;:q 1 150506 | Homorexa LOK
. HBIX .05.
P P https://m.edsoo.ru/ff0c8a8a
cpemax»
Pesepsnbiii ypok. KonTponbpHas paborta no teme bubnuorexa LIOK
67 1 20.05.26
"OnexTpoguHamMuKa" https://m.edsoo.ru/ff0c8c56
P i : 7
cg | Pe3epBHBIH ypoK O6o06maromuii ypok mo temam 10 | 22 05.26 Bbubnmuoreka [IOK

KJjacca

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME

68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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MNOYPOYHOE IIVTAHUPOBAHME 11 KJIACC

KouaunuecTBo 4acos

Ne Hara DJIeKTpOHHbIE LH(POBbIE
Tema ypoka Kourpoasnbie | IIpakTuyeckue
n/n Bcero H3y4YeHHUs1 | 00pa30BaTe/ibHbIE PECYPChI
pa6oTb1 pa6oTb1
Pa3zpen 1. JIEKTPOAUHAMUKA
1.1 | MarHuTHoOe noJjie. JJeKTPOMATHUTHASI HHAYKLHS 11
ITocTostHHBIE MATHUTBI U UX B3aUMOJECHCTBUE.
1 | MarnutHoOe nosne. Bekro MaFHHTH(f[fI WHOYKLIAA 1 3.09.25 bubmuorexa LIOK
. P FYIHIH. o https://m.edsoo.ru/ff0c9778
JIuHNM MarHUTHON UHTYKIIUU
MarsutHoe noJjie NpoBoHUKa ¢ TOKOM. OnbIT Jpcrena. bubmmnorexa LIOK
2 . 1 5.09.25
BsaunmopetiicTBre NPOBOTHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
JlaboparopHas paborta «3y4eHne MarHuTHOTO TOJIst bubmmorexa LIOK
3 1 1 10.09.25
KaTYLIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
€HCTBUE MArHUTHOTO TOJIsI HA MPOBOAHUK C TOKOM.
4 gnna Awmrnepa. JlabopaTopHas agOTa 2I/Iccne OBaHUe 1 1 12.09.25 bubmoreta LIOK
. pa. paTOpHaz b 8 o https://m.edsoo.ru/ff0c9acO
JOEHCTBUSI MOCTOSTHHOTO MAarHUTa Ha PaMKY C TOKOMY
€HCTBUE MArHUTHOTO TOJISI Ha JIBIIKYIITYIOCST
5 i sDKeHHYI0 yactuiy. Cuna JIoHeH z L;Z60Ta CHUJIBI 1 17.09.25 bubmuorexa LIOK
P y - pertia. o https://m.edsoo.ru/ff0c9df4
Jlopenua
DnexkTpoMarHuTHas nHAykuus. [ToTok BekTopa
6 | marHuTHON uHAYKUMK. DJIC nHAYKIMY. 3aKOH 1 19.09.25
3JEKTpOMaruuTHOM nHaykuun Papanes
JlaboparopHas paborta «MccnenoBanue siBIeHUs bubmmorexa LIOK
7 . 1 1 25.09.25
3JIEKTPOMArHUTHON UHITY KLU https://m.edsoo.ru/ff0calS0
HUnanykruBHocTh. SABNenue camonnaykiuu. IJC
w K A bubmuorexa IHOK
8 | caMOMHIYKLMU. DHEPTUsl MAarHUTHOT'O TOJIS KaTYLIKU C 1 26.09.25

TOKOM. SHGKT‘pOMaFHI/ITHOG I10JIC

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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https://m.edsoo.ru/ff0c9ac0
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TexHuueckue yCTponCTBa U UX NPUMEHEHHE:
MOCTOSIHHBIE MArHUTBI, 3JIEKTPOMAarHUTEI,

9 1.10.25
3JEKTPOJBUTATEINb, YCKOPUTENH 3JIEMEHTAPHBIX YaCTHLI,
WHAYKIHOHHAS TIeYb
O6o0maromuii ypok «MarHuTHOe oJie. bubnuoreka [IOK

10 3.10.25
DJIeKTPOMArHUTHASI MHIY KITHS» https://m.edsoo.ru/ff0cab82

1 KontponbHas pabora o Teme « MarHUTHOE MOJIE. 8 10.25 bubnmuoreka [IOK
DNEKTPOMArHUTHAS HHTYKIIHSD» o https://m.edsoo.ru/ff0cad58
Pa3nen 2. KOJIEBAHHWSA U BOJIHbI

2.1 | MexaHu4ecKHe H JIEKTPOMATHUTHBIE KoOJIeOaHuUsI

CBoOonHble MexaHnueckue konedanus. [apMoHudeckue

12 KOJ‘I66:[HI/I$I. YpaBHEHHE rapMOHUYECKUX Kfne6aHI/H?1. 10.10.25 bubmuorexa LIOK

https://m.edsoo.ru/ff0cat06

IIpespaimenue sHeprun
JlaboparopHas pabora «VcciaenoBanne 3aBUCUMOCTH

13 | mepuona Manbix kojiebaHul rpy3a HA HUTH OT JJIUHBI 15.10.25
HUTH W MacChl Tpy3ay
KonebarenpHelit koHTYp. CBOOOAHBIE

14 3JIEKTPOMArHUTHBIC KOJIEOAHUS B UI€ATbHOM 171095 bubmmorexa LIOK
KosiebaTeIbHOM KOHTYpE. AHAOTHSI MEXKTY o https://m.edsoo.ru/ff0cb820
MEXaHHYECKUMU U 3JIEKTPOMArHUTHBIMH KOJIEOaHUSMHU

15 ®opmyna TomcoHa. 3aKOH COXpPaHEHHS SHEPTHUHU B 221095 bubmmorexa LIOK
UeabHOM KOJ1e0aTeIbHOM KOHTYpe o https://m.edsoo.ru/ft0cb9c4
[IpencraBneHue o 3aTyxXarOLUMX KOJeOAHUX.

16 BEIHI;/meHHLIe Mexalj;qecrcune kojie0anus. Pe3oHaHcC. 25.10.25 bubmuorexa LIOK

https://m.edsoo.ru/ff0cbb86

BrIHYKIE€HHBIE 3JIEKTPOMArHUTHBIE KOJieOaHuUs
[Tepemennsrii Tok. CUHYCOMIATBHBINA IEPEMEHHBIH TOK. BuGmorexa LIOK

17 | MomHOCTh NEpEMEHHOro TOKa. AMILUIUTYHOE U 05.11.25

I[eflCTBy}OHlee 3HAUCHUEC CUJIbI TOKA U HAIIPAYKCHUA

https://m.edsoo.ru/ff0cbd34



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
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Tpaucopmarop. [IpoussoacTso, nepenava u

18 . 1 07.11.25
noTpelyeHue IEKTPHUECKON YHEPTHU
YcTpolcTBO a ecKoe €HEeHUe
19 BHJI?T I/II/IHT:CKEFI:)psBKOT:;a ;Henzf;w aHnZHeMeHHoro TOKa 1 12.11.25 bubmuorexa LIOK
P ’ paTOPa HEP ’ o https://m.edsoo.ru/ff0cc325
JVHUH JIeKTporepenay
JKOJOrHYeCKHe PUCKH MTPH MPON3BOICTBE
20 | smexTposHeprun. KynbTypa UCIONBb30BaHUS 1 14.11.25
3NIEKTPOIHEPTHH B TOBCEAHEBHOM JKU3HU
2.2 | MexaHHY€CKHE H JIEKTPOMATHUTHbBIC BOJIHBI 5
MexaHunueckue BO cJo aCIpOCTPaHEHHs.
21 |Ile XH: I/II{CKI:)I/I o:TLJJI HZEHY (J)ICTBIzISanpI/I T'II:/IIfa I];I:.:I[Hbl 1 19.11.25 bubmmoreia LIOK
PHOA. P pactpoctp A ' o https://m.edsoo.ru/ff0cca54
ITonepeunbie U MPOIOJIBHBIE BOJTHBI
3Byk. CxopocTb 3Byka. 'poMKkocTh 3Byka. BeicoTa TOHA. bubnuoreka [IOK
22 1 21.11.25
TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJIEKTPOMArHUTHBIE BOJIHBI, IX CBOMCTBA U CKOPOCTD. bubnmuoreka [IOK
23 1 26.11.25
[IIxana 37eKTPOMArHUTHBIX BOJH https://m.edsoo.ru/ff0ccte0
4 IIpuHIMnEl panuoCBsI3U U TeneBuaeHus. Pazsutue | 281125
CpeACTB CBs3U. Panuonokanus
bubnuoreka [IOK
25 |K 0 Koneb 1 03.12.25
OHTpOJbHAs paboTa «KonebaHus 1 BOJIHBD hitps./m edsoo /fOce6i8
2.3 | OnTuka 10
IIpssmMonuHeliHOe pacnpOCTPaHEHUE CBETA B OJHOPOJHOMN bubmmnorexa LIOK
26 . 1 05.12.25
cpene. Todeunsrit ucTouHuk ceera. JIyd cera https://m.edsoo.ru/ff0cd350
OTtpakenne cBeTa. 3aKOHBI OTPAKEHUS CBETA. bubnuoreka [IOK
27 . 1 10.12.25
IToctpoenue n3obpakeHU B MIOCKOM 3epKae https://m.edsoo.ru/ff0cd4e0
28 IIpenomnenne ceera. IlonHOE BHYTpEHHEE OTPAKEHHUE. | 121295 bubmmorexa LIOK
IIpenenbHBIN Yroj MOJHOTO BHYTPEHHETO OTPAKEHHSI o https://m.edsoo.ru/ff0cd 76
29 | Jlaboparopnas pabota «M3MepeHue nmokasarens 1 17.12.25 | bubnamnorexa LIOK



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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https://m.edsoo.ru/ff0cd7f6

MPECJIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ff0cd67a

Jlunssl. [Toctpoenue nzobpakenuii B munaze. @opmyna

bubnuoreka [IOK

30 19.12.25
TOHKOH JIUH3BI. Y BETUYCHHUE JTUH3BI https://m.edsoo.ru/ff0cddle
31 Ha6opaTopHavs[ pabota «VccnenoaHue CBOHCTB 251295
U300pakKeHUIA B IMH3AX)
Hucniepcus csera. CokHbIH cocTaB O6eoro cera.
32 | Liger. JIaGoparopHas pabota «HaOmonenue qucrnepcuu 26.12.25
CBETa»
Hnurepdepenuus ceera. Judpakuus ceera. bubnuorexa LIOK
33 ) 09.01.26
HudpakuonHas pemeérka https://m.edsoo.ru/ff0ced22
bubnuoreka [IOK
34 |11 T 14.01.26
OTEePEYHOCTh CBETOBBIX BOJIH. [lomsipuzanst cBeta hitps//m.edsoo ru/f0cf02e
OnTuueckue npuOOpPbI U yCTPOICTBA U YCIOBUS UX bubnuorexa LIOK
35 16.01.26
0e30MacHOro MPUMEHEHUS https://m.edsoo.ru/ff0cf02e
Pasgen 3. OCHOBBI CHEIIHAJIBHOM TEOPUH
OTHOCHUTEJIBHOCTH
3.1 | OcHoBBI crIEHATBHON TEOPHH OTHOCHTEJIBbHOCTH
I'panuLibI NPUMEHUMOCTH KJIACCUUECKONH MEXaHUKH. bubnuorexa LIOK
36 , 21.01.26
[ToctynaTe! cienuanbHON TEOPHUH OTHOCHTEIBHOCTH https://m.edsoo.ru/ff0cf862
OTHOCUTEIBHOCTE OJJHOBPEMEHHOCTHU. 3aMelIeHHe bubmmnorexa LIOK
37 25.01.26
BPEMEHU U COKpAIIECHUE JITIIHBI https://m.edsoo.ru/ff0cfad42
18 DHEPrusi U UMITYJIbC PEISATUBUCTCKOMN YacTuilbl. CBsI3b 280126 bubnuoreka [IOK
MAaCChI C SHEPTUei U UMITYJIbCOM. DHEPTHsl MOKOs o https://m.edsoo.ru/ffOcfc68
KontponpHnas padora «Ontuka. OCHOBBI ClieLaIbHON bubnuorexa LIOK
39 30.01.26
TEOPUH OTHOCUTEIBHOCTI https://m.edsoo.ru/ff0cf6f0
Paznen 4. KBAHTOBAS ®PU3UKA
4.1 | DeMeHTBI KBAHTOBOH ONTHKH



https://m.edsoo.ru/ff0cd67a
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®oronbl. Dopmyna [1nanka. DHEPTUs U UMITYJIBC bubnuoreka [IOK
40 4.02.26
dortona https://m.edsoo.ru/ffOcfel6
A1 OtkpeiTue u uccnenosanue Gporoaddexra. Onbiter A. T 6.02.26 bubnuoreka [IOK
CroneroBa o https://m.edsoo.ru/ff0cffc4
3akonbl pororddekra. YpaBHeHUE DUHINTEHHA 151 bubnuoreka [IOK
42 11.02.26
dotoaddexra. «KpacHas rpanuna» hotodddpexra https://m.edsoo.ru/ff0d015¢
Hasnenue ceera. OnbiTel I1. H. JlebeneBa. Xummueckoe bubnuoreka [IOK
43 . 13.02.26
NefCTBUE CBETa https://m.edsoo.ru/ff0d04a6
TexHuveckue yCTpoiucTBa U MPAKTUYECKOE NPUMEHEHHE!
44 | dorosnemeHt, (HOTOAATUUK, COTHEUHAs OaTapes, 18.02.26
CBETONON
45 Pemenne 3aga4d no Teme « MeMEHTHI KBAHTOBOM 200296 bubmuoreka [IOK
OTITHUKN» o https://m.edsoo.1u/ff0d0302
4.2 | CtpoeHnue aToma
Mogens atoma Tomcona. OnbiTel Pesepdopaa mo bubnuoreka [IOK
46 26.02.26
paccessHHIO o-4yacTull. [ [TaHeTapHast MOeb aTOMA https://m.edsoo.ru/ff0d091a
bubnuoreka [IOK
47 | Iloctynarel bopa 27.02.26
TYILETRL DOp https://m.edsoo.ru/ff0d0afa
Hsnyyenue u norno
15 | svows 0 om0 spomm mcenn e Ao B 40326 | Brmorera IOK
8 b P APYron. BHA o https://m.edsoo.ru/ff0dOafa
CTIIEKTPOB
BonHosble cBolicTBa yacTul. B bpoiins.
49 KOHE :()I .]'I$[B HI/(I) TB]:)HZOBZI;IH a?IJ:II;;I I[Cenolfi(;zgfloe u 6.03.26 bubmmoreia LIOK
PryCEy D Yy ' o https://m.edsoo.ru/ff0d0ca8
BBIHYK/ICHHOE M3JTy4CHUE
4.3 | AToMHOe SApO
50 OTtkpeiTue paguoaktusHocTH. OnbiThl Pesepdopna mo 11.03.26 bubnuoreka [IOK
OTIPEEEHUIO COCTaBa PATHOAKTHBHOTO U3JTyYEHHS o https://m.edsoo.ru/ff0d0fd2
51 | CeoiictBa ajibda-, beta-, raMma-usnydeHus. BivsHue 13.03.26
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PaaAnOaKTUBHOCTH HaA *KHUBbLIC OPraHNU3MbI

52

OTxpeITHE IPOTOHA U HelTpoHa. M3oTomnbl. Anbda-
pacmazn. DIeKTPOHHBIN U IO3UTPOHHBIN OeTa-pacma.
l'amma-uznydenue

18.03.26

bubnuoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsi3U HyKJIOHOB B siApe. A nepHble peakiuu.
Anepusrii peaxtop. [Ipodnembl, TEpCEKTUBHI,
SKOJIOTUYECKUE aCMEeKThI IAEPHON SHEPTETUKHU

20.03.26

bubnuoreka [IOK
https://m.edsoo.ru/ff0d 1356

54

DnemMeHTapHbIe YacTULIbl. OTKPBITHE MO3UTPOHA.
MeToas! HAOMIOIEHUS U PErUCTPALUN SJIEMEHTAPHBIX
yactull. Kpyrabiii cton « @yHnaMeHTanbHbIE
B3auMojeicTBusA. EnuHCTBO (prsnmueckoil KapTHHBI
MUpa»

1.04.26

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

Pazgen 5. JIEMEHTBI ACTPOHOMUMU N
ACTPOOUINKN

5.1

DJleMeHThI ACTPOHOMUH U ACTPOPU3UKH

55

Bun 3Bé3gHoro Heba. Co3pe3ausi, spKue 3BE3bI,
IUIAHETHI, UX BUAUMOe nBrokeHue. CoJIHeUHas: CUCTEMA

3.04.26

56

Connue. ConHevyHasi akTUBHOCTD. McTOUHMK 3HEprun
ConHua u 3B€31

8.04.26

57

3BE3/1bI, UX OCHOBHbIE XapPAKTEPUCTUKU. 3BE3/IbI INIABHOMN
MOCJIEIOBATEIPHOCTH. BHYTpeHHEE CTpOeHNE 3BE3 .
CoBpeMeHHbIE PEACTABICHUS O MPOUCXOKIACHUH U
sposiroid ConHLa U 3BE3]

10.04.26

58

Muneunslii I1yTe — nHama I'anaktuka. Ilonoxenue u
newkeHue Conuua B [Nanaktuke. [Namaktuku. YépHbie
IBIPBI B SIAPAx rajJakTHK

15.04.26

59

Bcenennas. Pasberanue ranaktuk. Teopus bonbimoro
B3pbIBA. PenmnkTOBOE H3ydueHnue. MeraragakTuka

17.04.26



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

60 | HeperieHHble mpoOIeMbl aCTPOHOMHH 1 22.04.26

61 KonTponbHas padora «DneMeHTbI aCTPOHOMUH U | 26.04.26
acCTPOPUIUKI»
Pa3zgen 6. OBOBINAIOIIIEE TIOBTOPEHUE 7
O6o06maromuii ypok. Poib Gpusuku n acTpOHOMHUU B

62 | SKOHOMHWYECKOH, TEXHOJIOTHYECKOMN, COITUaNIbHOMN U 1 29.04.26
STHYECKON chpepax NesiTeNbHOCTH YeIOBEeKa

63 O6o0maromuii ypok. Poib 1:1 MECTO (1)01/131/110/1 u ! 6.05.26
ACTPOHOMMHU B COBPEMEHHOW Hay4YHOH KapTHHE MHUpa
O6obmaromuii ypok. Ponb pusnueckoii Teopuu B

64 | bopMupoBaHUM NPEACTABICHUN O (PU3NIECKON KapTHHE 1 8.05.26
MHpa
O6obmaromuii ypok. Mecto $pu3n4Ieckoil KapTHHBI MUPa

65 | B o0mmeM psAny COBPEMEHHBIX €CTECTBEHHO-HAYyUYHBIX 1 13.05.26
MPEACTABJICHUN O IPUPOJE

66 PesepsHblii ypok. MarautHoe noje. DJIeKTpOMarHUTHast | 15.05.26
WHTYKIHST

67 Pesepsnbiii ypok. OnTrka. OCHOBBI ClIELIMATBHOM | 20.05.26
TEOPUU OTHOCUTENBHOCTH
Pesepnbiii ypok. KBantoBas ¢pusnka. 21eMeHTI bubmmnorexa LIOK

68 1 22.05.26
ACTPOHOMHH U acTPOPHU3NKU https://m.edsoo.ru/ff0d 1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0d1784

MPOBEPAEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJILHOI MPOI'PAMMBI
10 KJIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTaTa

IIpoBepsieMble NpeaMeTHBIE PEe3yJAbTATHI 0CBOEHHUSI OCHOBHOH 00Pa30BaATE/ILHOM
NPOrpaMMbl CpeIHero oomero o0pa3oBaHus

10.1

JleMOHCTpHPOBATh HA MPUMEPAX POJb U MECTO (PU3UKH B (POPMHUPOBAHUHN COBPEMEHHON
HAay4YHOH KapTUHbI MHUpPA, B pA3BUTUU COBPEMEHHONW TEXHMKH M TEXHOJOTUH, B
MPaKTUYECKON AESATEIbHOCTH JIFOAEH

10.2

Y4YHUTBIBaTh TPAHULBl MPUMEHEHHsSI M3yYEHHBIX (PH3MUECKUX MOZENeH: MaTepHaibHast
TOYKA, MHEPLUUAIbHAs CHCTeMa OTCYéTa, aOCOMIOTHO TBEPAOE TEJO, WACANBHBIN Tras;
MOJIENTA CTPOCHUS T'a30B, KUIAKOCTEH U TBEPABIX TEJ, TOUSUHBIN SJEKTPUUECKHH 3apsia —
NPU pelIeHnH PU3UIECKUX 3a7a4

10.3

Pacno3HaBath ¢usudeckue siBiIeHUs (MpoLecchl) U OOBSICHITh X Ha OCHOBE 3aKOHOB
MEXaHUKH,  MOJEKYJSIPHO-KHHETHYECKOW  TEOpHMHM  CTPOSHHsI  BelecTBa U
3JEKTPOJUHAMUKH. PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIHMHEHHOE IBHKEHUE,
CcBOOOJHOE MAaZeHHE TeJ, ABM)KEHHE MO0 OKPYKHOCTH, WHEPLHS, B3aMMOIEHCTBHE TEl,
nud¢y3usi, OpOYHOBCKOE NBIIKEHUE, CTPOCHUE KUIKOCTEH U TBEPABIX TeJl, H3MEHEHHE
o0BéMa TeN Mpu HarpeBaHUH (OXJKACHWH), TEIUIOBOE pPAaBHOBECHE, HCIIAPEHUE,
KOHJIEHCALINs, TUIABJICHNE, KPUCTAJUIN3ALINS, KATICHNE, BIIAKHOCTh BO3[yXa, ITOBBIICHNE
TAaBJIEHUS Ta3a MPU €ro HarpeBaHMM B 3aKPHITOM COCYIE, CBS3b MEXKIY MapameTpamu
COCTOSIHUS Ta3a B U30MPOLIECCAX; SIEKTPU3ALUS TEJ, B3AUMOIEHCTBHE 3apsI0B

104

OnuceIBaTh MEXaHUYECKOE ABUXKCHUE, UCTIOJIB3YA (I)I/ISI/ILIGCKI/IG BCJIMYUHBI. KOOpAUHATA,
nyTh, MHNEPEMCIICHUC, CKOPOCTb, YCKOPCHUEC, MacCCa TE€ja, Cujla, HMIYJbBC TEJaA,
KHUHETHYCCKAsA SHEPIUsd, IOTCHIHUAJIbHAA SHEPTHUA, MEXaHUYCCKAA pa60Ta, MCXaHUYCCKasa
MOIMHOCTB, IIPHU OMMUCAHUU MPABUJIBHO TPAKTOBATH (I)I/ISI/ILIGCKI/Iﬁ CMBICJT UCTIOJIB3YEMBIX
BCJIIMYHH, HX 0003HaYeHUsT U CAUHHUIBI, HAXOIAUTDH (I)OpMy.]'IbI, CBA3bIBAIOIIUE AAHHYHO
(1)I/ISI/ILIGCKYI-O BCJIMYHHY C APYTUMU BEJIUYHHAMU

10.5

OnuceiBaTh HU3YUCHHBIC TCIIJIOBLIC CBOMCTBA TE€Jl W TEIIOBLIE SABJICHUSA, HWUCIOJb3YA
(1)I/ISI/II'IGCKI/IG BCJIMYUHBI. JaBJCHUEC Ta3d, TEMIICpATypa, CPEAHAA KUHETUYCCKAsA SHEPIUA
XAOTHYECKOTO  JIBMXKEHHUsS] MOJIEKYJ, CpPEIHEKBAJApPATHYHAs CKOPOCTb  MOJIEKYJ,
KOJINYECTBO TEIUIOTHI, BHYTPEHHss1 3Heprusi, padora rasza, Ko3(pQPUIHEHT MNOJE3HOro
NEHCTBUS TEIUIOBOTO IBHUTATeNs;, MPH OMHCAHWN MPABWIBHO TPAKTOBATH (PU3MUECKHN
CMBICJI UCIIOJB3YEMbIX BECJIWYHH, HX 0003HAYeHHUsT U CAWHUIBI, HAXOOAHUTDH q)OpMy.]'IbI,
CBSI3BIBAIOINUE TAHHYIO (PU3NUYECKYIO BEJIMUMHY C APYTUMH BEITHYHHAM

10.6

OnuchiBaTh U3YUEHHBIE 3JICKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUCCKUE SBJICHUS
(Tporiecchl), UCTIONB3YsT PUINIECKUE BEJTUYHMHBI. SJISKTPUUCCKHIA 3apsifl, JIEKTPUIECKOe
MoJie, HANpsLKEHHOCTh TMOJSA, MOTEHLMAd, Pa3sHOCTh MNOTEHLMUAJIOB, MNPU OMUCAHUU
MPABUJIbHO TPAKTOBATh (PU3UUYECKUI CMBICIT UCTIOJIb3YEMBbIX BEJIHMUUH, UX 0003HAYECHHUS U
eIVHHIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3BIBAIOLINE NAHHYK (PU3NYECKYIO BEIUYUHY C
OPYTUMU BEJIMUUHAMUA

10.7

aHATU3UpPOBaTh (PU3NYECKHE MPOLIECCHl M SIBJICHHS, UCIONb3YsT (PH3MUECKHE 3aKOHBI U
NPUHLUINBLL 3aKOH BcemupHOro tarorenus, I, II u III 3akoner HbroTOHA, 3aKOH




COXpPaHEHUA MeXaHU4IeCKOH OHEPruM, 3aKOH COXPAaHCHUA HMITyJbCa, MMPUHLUIT

CYyNepHO3HUIUN CWJI, MPUHLUN PAaBHOMNPABHS WHEPLUHUAIBHBIX CHCTEM OTCUETa,

)
MOJIEKYJIAPHO-KUHETUUECKYI0 TEOPHUIO CTPOEHMsI BEILECTBAa, ra30Bble 3aKOHBI, CBS3b
CpemHel KHHETUYEeCKOH 3HEepPrUH TEeIUIOBOTO IBUKEHUS MOJIEKYJ € aOCONMOTHOMN
TeMIlepaTypol, NMepBbIi 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPAHEHUs 3JIEKTPUYECKOrO
3apsina, 3akoH KynoHa; mpu 3TOM pa3iuyarh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €ro

MaTeMaTHYECKOE BbIPAXKEHUE U yCIOBUS (TPAHULIBI, O0JIACTH) TPUMEHHUMOCTH

10.8

OOBSCHATH OCHOBHBIC NPUHLUMBI JIEHCTBHS MAIIWH, NPUOOPOB M TEXHUYECKHX
YCTPONCTB, pas3M4aTh YCIOBHUA HMX O€30MacCHOTO HCIIOJIb30BAHHS B TOBCEIHEBHOM
JKU3HU

10.9

BrinmonHaTh SKCINEPUMEHTBI TTO HUCCICAOBAHUIO (1)I/ISI/I"IGCKI/IX SIBJIEHUU H nmpoueccoB €
UCTIOJNB30BAHUEM TIPSMBIX W KOCBEHHBIX H3MEPEHUH; MpH 3TOM (HOPMYyJIHPOBATH
npobiieMmy (3afady) W THIOTE3y y4eOHOro 3KCMEPHMEHTa, COOMpaTh YCTAHOBKY W3
NPEIJIOKEHHOTO 00OPYAOBAHUS, MPOBOIUTE OIBIT B (POPMYIHPOBATH BBIBOBI

10.10

OcyiiecTBiATh MpsiIMble M KOCBEHHBIE W3MEPEHHUs (PU3NYECKHX BEJUYHMH, MPHU 3TOM
BBIOMPATh ONTUMAJIBHBIA CIIOCOO HM3MEpPEHHs] M HCIONb30BaTh H3BECTHBIE METOMABI
OLICHKH MOTPEIIHOCTEeN U3MEPEHUN

10.11

UccnenoBaTe 3aBHCUMOCTH MEXAY (PU3MUECKUMH BEJIMYMHAMH C HCIIOJIb30BAHUEM
NPSMBIX U3MEPEHUI; MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yNIbTATHI
MOJIyY€HHOW 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUAE TAONUI U TpadHKOB, NeNaTh
BBIBOBI 1O PE3YyJIETaTaM UCCIEAOBAHUS

10.12

Cobnronate mpasuiia 0E30MACHOTO TPyZAa MPH NMPOBENEHUH HCCIENOBAHMNA B PaMKax
yueOHOro 3KCIEePUMEHTa, Y4eOHO-UCCIIEAOBATENIbCKON U MPOEKTHOH AEATENbHOCTH C
HCTIOJIB30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U Tab0paTOpHOro 00OpyAOBaHUS

10.13

Pemate pacuérHple 3a4aud C SIBHO 3aJaHHON (PU3WYECKOW MONEbI0, HCHIOJB3Ys
(u3nuecKkre 3aKOHBI M TPUHIUIBL, HA OCHOBE aHAJIM3a YCJIOBHS 3aqadydl BLIOUPAThH
(hU3MUECKYIO MOJIENb, BBIACTATD (PU3MUECKIE BETUYHHBI U (DOPMYIIbI, HEOOXOIUMBIE AJISI
e€ pelIeHUs, TIPOBOIHUTH PACUYETHl U OLEHUBATH PEANbHOCTH IMOJYYEHHOTO 3HAYEHUS
(bU3HUECKON BETUIHHBI

10.14

Pematy xauecTBeHHBIC 3a7a4M; BBICTPAUBATh JIOTUMECKH HEMIPOTHBOPEUUBYIO LETIOUKY
paccy:KIeHUl C OMOpod Ha HW3yYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH M (HU3UYECKUe
SIBJICHUSI

10.15

Ucnonp3oBarh Mpu peUIeHWH Y4eOHBIX 3amad COBPEMEHHble WH(POPMALMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAUUHd U MPEACTaBICHUS
yueOHOH ™  HAy4YHO-TIOMYJSIPHOH HMH(OPMALMHM, TOJYYEHHOH U3  pa3IMYHBIX
UCTOYHUKOB;, KPUTUYECKU aHAJTU3UPOBATH MOJy4aeMyI0 HH(OPMALHIO

10.16

[IpuBoAUTH MPUMEPHI BKJIaIa POCCUNUCKHIX U 3apYOEIKHBIX VUEHBIX-(PU3UKOB B Pa3BUTHE
HaykW, OOBSCHEHHE TPOIECCOB OKPYKAIOIIEr0 MHPA, B PAa3BUTHE TEXHHUKH W
TEXHOJIOTUU

10.17

Hcnons3oBars TCOPETUYCCKUE 3HAHUA IO (1)I/ISI/IK6 B HOBCGHHGBHOﬁ JKU3HU OJ1d
obecrieueHusi 0Oe3omacHOCTH Tmpu oOpameHun ¢ TOpudOpaMHU W TEXHUYECKUMH
yCTPOHCTBAMHM, IJISI COXPAHEHHUs] 3[O0POBbSI U COONIOJEHUS HOPM 3KOJIOTHYECKOrO




MOBEICHUS B OKPYXKalOLei cpeae

10.18

Pabortate B rpymnme C BBIMOJHEHHEM pPa3IMYHBIX COLMAJBHBIX POJIEH, TUIAHUPOBATH
padoTy TIpynmel, pPalMOHAJIBHO pAacCHpeneNsaTb OOs3aHHOCTH W IUIAHUPOBATH
JesTeNbHOCTh B HECTAHAAPTHBIX CUTYyaLUsIX, aJleKBaTHO OLIEHMBATh BKJAJ KaXXJIOTO U3
YYaCTHHUKOB I'PYIIIIBI B PEIICHHE PACCMATPUBAEMOMN MPOOIIEMBI

11 KUIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTara

IIpoBepsieMble NpeaMeTHBIE PEe3yJAbTATHI 0CBOEHHUSI OCHOBHOH 00Pa30BaATE/ILHOM
NPOrpaMMbl CpeIHero oomero o0pa3oBaHus

11.1

JleMOHCTpHPOBATh HA MPUMEPAX POJb U MECTO (PU3UKH B (POPMHUPOBAHUHN COBPEMEHHON
HAay4YHOH KapTUHbI MHUpPA, B pA3BUTUU COBPEMEHHONW TEXHMKH M TEXHOJOTUH, B
NPAKTUYECKOH NEeSITebHOCTH JIFOJIEH, LIEIOCTHOCTh U €IUHCTBO (PM3MUYECKON KapTHUHBI
MHpa

11.2

Y4uTBHIBaTh TPAHWUIBl NPUMEHEHUS HW3YYEHHBIX (U3UYECKHX MOZENeH: TOYEeUHBIH
SNICKTPUUECKUN 3apsifl, siIepHasi MOJIENb aTOMa, HYKJIOHHAsI MOJIeNTb aTOMHOTO siipa MpHu
pemeHun pU3HUECKUX 3a/1a4

11.3

Pacno3HaBath Qusudeckue siBneHUs1 (MpOUeccel) U OOBSICHATh UX HA OCHOBE 3aKOHOB
SJEKTPOJUHAMUKH W KBAHTOBOW (DM3HMKH: 3JIEKTPUYECKas MPOBOAUMOCTb, TEIIOBOE,
CBETOBOE, XHMHYECKOE, MArHUTHOE JACHCTBHS TOKA, B3aWMOJEHCTBHE MAarHUTOB,
3JIEKTPOMATHUTHAST WHAYKLUS, AEHCTBHE MArHUTHOTO TOJsI HA NMPOBOAHUK C TOKOM H
IBWKYIUICS 3apsii, BJEKTPOMArHUTHbIE KOJEeOaHWs W BOJHBIL, MPSMOJHHEHHOE
pacIpoCTpaHEHHE CBETa, OTPAKEHUE, NPENOMIIEHHE, WUHTepdepeHIus, Tuppakuus H
MOJIIPU3aIUsl CBeTa, AUCIEpPCHsi cBera, (orodnekrpudyeckuii sddexr (horosddexr),
CBETOBOE [aBJECHHE, BO3HHUKHOBEHHE JIMHEHUATOro CIHEKTpa aToMa BOAOPOAA,
€CTeCTBEHHAsI U MICKYCCTBEHHAs] PaIHOAKTHBHOCTD

114

OmnwuceiBaTh U3yUEHHBIE CBOMCTBA BEIIECTBA (JEKTPUYECKHE, MATHUTHBIC, ONTHYECKHE,
3JIEKTPUYECKYI0 TPOBOAUMOCTb PA3JIMYHBIX CPEA) M SJIEKTPOMATHHUTHBIC SIBICHHS
(mporieccel), HCIONB3ysl (U3NYECKHE BEIUYMHBL SJICKTPUYECKUN 3apsii, CUja TOKa,
3JIEKTPUYECKOE HAINPSDKEHUE, SJIEKTPUYECKOE COMPOTUBIICHUE, PA3HOCTb MOTEHLIUAJIOB,
OJC, pabora TOKa, WHAYKIMS MAarHWTHOTO ToJisi, cuja Awmmepa, cuna JlopeHna,
UHIYKTUBHOCTh KAaTYIIKH, YHEPTHs 3JIEKTPHYECKOr0 MU MArHUTHOTO TOJEH, Mepuon u
yacToTa KoneOaHuii B KoneOaTeNbHOM KOHTYpeE, 3apsii M CUjla TOKa B IpoLEecce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KoJeOaHmid, (POKyCHOE PACCTOSTHUE M ONTHYECKas
CHJIA JIMH3BI, IPU OTNUCAHUH MPABHIIBHO TPAKTOBATh (PHU3UUECKUN CMBICI UCIOIB3YEMbIX
BEJIMYMH, UX OOO03HAYEHHUS U €IUHHLBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE TAHHYIO
(U3NIECKYIO BETUUNUHY C IPYTUMU BETUIHMHAMUI

11.5

OnuceiBaTh W3yYEHHBIE KBAHTOBBIE SIBIEHUS M IPOLECCHI, HCHONB3YsA (U3NIECKHE
BEJIMUUHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U 4aCTOTa CBETA, SHEPTHs
U UMIyJbC (POTOHA, MEPHOA TMOJypacmaga, SHEPrusl CBS3M AaTOMHBIX siAep, NpU
OMHCAaHUM TPABHJIBHO TPAKTOBATh (PU3MUECKUI CMBICT HMCIIONB3YEMBIX BEIUYHH, WX




00O3HAYeHHs W €IUHHIIBI, YKAa3bIBaTh (POPMYIIBI, CBSI3BIBAIOLINE AAHHYIO (PU3UIECKYIO
BEJIMYMHY C APYTUMH BEJTUUNHAMH, BBIYUCISATh 3HAYCHUE (PU3NIECKON BETMUNHBI

11.6

AHann3npoBaTh (PU3NYECKHE MPOLIECCHl U SIBJICHUS, UCTONB3Ys (PU3MUEcCKre 3aKOHBI U
NPUHLUNBL 3aKOH OMa, 3aKOHBI IOCJENOBATEIBHOIO M MapajUIeNbHOTO COCTUHEHUS
MPOBOAHUKOB, 3akOH J[xoynsa — JleHIa, 3aKOH 3JIEKTPOMAarHUTHON WHAYKLMWH, 3aKOH
NPSMOJIMHEHHOTO  PaclpOCTPAaHEHMsI CBETA, 3aKOHBl OTPAKEHUS CBETA, 3aKOHBI
NPEJOMJICHUS] CBETAa, ypaBHEHHE ODWHIITEHHa ia (HoTodddexTa, 3aKOH COXpPaHEHHUs
SHEPrUH, 3aKOH COXPAHEHHsS HMIYJIbCA, 3aKOH COXPAHEHHs 3JIEKTPUUYECKOTrO 3apsna,
3aKOH COXPAHEHHsI MAacCOBOTO HYHCHA, IOCTyJaTel bopa, 3akOH paanOakTHBHOTO
pacraza; mpy 5TOM pa3jinvaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTEMAaTUIECKOe
BBIPAKEHUE U YCJIOBUS (TPAHULBL, O0JNACTH) TPUMEHHUMOCTH

11.7

OmnpenesnaTh HalpaBlieHHE BEKTOpa MHAYKLUHM MAarHUTHOIO IOJI IPOBOAHMUKA C TOKOM,
cuibl Amnepa u cuiiel JlopeHna

11.8

CTpouTh U ONMUCHIBATH H300paKEHUE, CO3IaBAEMOE TIIOCKUM 3€PKaJIOM, TOHKOU JTHH30M

11.9

BrinmonHaTh SKCINEPUMEHTBI TTO HUCCICAOBAHUIO (1)I/ISI/I"IGCKI/IX SIBJIEHUU H nmpoueccoB ¢
UCTIOJNB30BAHUEM TIPSMBIX W KOCBEHHBIX H3MEPEHUH; MpH 3TOM (HOPMYyJIHPOBATH
npobiieMmy (3afady) W THIOTE3y y4eOHOro 3KCMEPHMEHTa, COOMpaTh YCTAHOBKY W3
NPEIJIOKEHHOTO 00OPYAOBAHUS, MPOBOIUTE OIBIT B (POPMYIHPOBATH BBIBOBI

11.10

OcyiiecTBiATh MpsIMble M KOCBEHHBbIE W3MEPEHHUs] (PU3NYECKHX BEIUYHUH, MPU 3TOM
BBIOMPATh ONTUMAJIBHBIA CIIOCOO HM3MEpPEHHs] M HCIONb30BaTh H3BECTHBIE METOMABI
OLICHKH MOTPEIIHOCTEeN U3MEPEHUN

11.11

UccnenoBate 3aBHCUMOCTH  (DHM3MYECKHMX BEJUYUH C HCIIOJNB30BAHHEM TPSIMBIX
U3MEPEHUIl, TpPU 5TOM KOHCTPYHPOBATb YCTAHOBKY, (UKCHPOBATH PE3yJIbTaThI
MOJIyY€HHOW 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUAE TAONUI U TpadHKOB, NeNaTh
BBIBOBI 1O PE3YyJIETaTaM UCCIEAOBAHUS

11.12

Cobnronate mpasuiia 0E30MACHOTO TPyZAa MPH NMPOBENEHUH HCCIENOBAHMNA B PaMKax
yueOHOro 3KCIEePUMEHTa, Y4eOHO-UCCIEAOBATENIbCKON U MPOEKTHOH AEATENbHOCTH C
HCTIOJIB30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U Tab0paTOpHOro 00OpyAOBaHUS

11.13

Pemate pacuérHple 3a4aud C SIBHO 3aJaHHON (PU3WYECKOW MONEbI0, HCHIOJB3Ys
(u3nuecKkre 3aKOHBI M TPUHIUIBL, HA OCHOBE aHAIM3a YCJIOBHUS 3aMa4dl BbIOUPATH
(hU3MUECKYIO MOJIENb, BBIACTATD (PU3MUECKIE BETUYHHBI U (DOPMYIIbI, HEOOXOIUMBIE AJISI
e€ pelIeHUs, TIPOBOIHUTH PACUYETHl U OLEHUBATH PEANbHOCTH IMOJYYEHHOTO 3HAYEHUS
(bU3HUECKON BETUIHHBI

11.14

Pemats xauecTBeHHBIC 3a7a4M; BBICTPANBATh JIOTUMECKH HEMIPOTHBOPEUUBYIO LIETIOUKY
paccy:KIeHUl C OMOpod Ha HW3yYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH M (HU3UYECKUe
SIBJICHUSI

11.15

Ucnonp3oBarh Mpu peUIeHWH Y4eOHBIX 3amad COBPEMEHHble WH(POPMALMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAUUHd U MPEACTaBICHUS
yueOHOH ™ HAy4YHO-TIONYJIPHOH HMH(OPMALMHM, TOJYYEHHOH U3  pa3IMYHBIX
UCTOYHUKOB;, KPUTUYECKU aHAJTU3UPOBATH MOJy4aeMyI0 HH(OPMALHIO

11.16

OOBSICHATP TNPUHLMITBI JACHCTBUS MAIUWH, MPHOOPOB U TEXHUYECKHX YCTPOKHCTB,
pa3nInvaTh yCIOBUS MX O€30MACHOTO MCIIONB30BAHUS B TOBCEAHEBHOM JKU3HU




11.17

[IpuBoAUTH MPUMEPHI BKJIaIa POCCUNUCKHIX U 3apYOEIKHBIX VUEHBIX-(PU3UKOB B Pa3BUTHE
HayKW, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIEr0 MHUpPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTUU

11.18

Hcnons3oBars TCOPETUYCCKUE 3HAHUA IO (1)I/ISI/IK6 B HOBCGHHGBHOP'I JKU3HU OJ1d
obecrnieuenusi 0Oe3omacHOCTH TMpH oOOpammeHuu ¢ TnpudbopaMH W TEXHUYECKUMHU
yCTPOMCTBAMH, Uil COXPAHEHHs 3I0pPOBbsS M COOJIONEHHS HOPM HKOJOTHYECKOrO
MOBENICHUS B OKPY KaroLIeH cpene

11.19

Pabortate B rpymnme C BBIMOJHEHHEM pPa3IMYHBIX COLMAJBHBIX POJIEH, TUIAHUPOBATH
padoTy Trpymnmel, pPalMOHAIBHO pPACHpeneNiaTb OO0S3aHHOCTH M IUIAHUPOBATH
JesTeNbHOCTh B HECTAHAAPTHBIX CUTYyaLUsIX, aJleKBaTHO OLIEHMBATh BKJAJ KaXXJIOTO U3
YYaCTHHUKOB IPYIIIBI B PELICHUE PACCMATPUBAEMOI TPOOIeMBI




MMPOBEPAEMBIE DJIEMEHTbI COAEP/KAHUSA

10 KJIACC
K Kon
oA NpoBepPsIeMOro IIpoBepsiemMble 31€MEHTHI COAEPKAHHS
pasaena
3JIeMEHTA
OU3HUKA U METO/JIbI HAVUHOI'O IIO3HAHUA
®dusuka — Hayka O npupoge. HayuHble MeTOAbI MO3HAHUS OKPYXKAKOLIEro
1.1 mupa. Ponp skcnepumMeHTa M TEOpHMM B MPOLIECCE IMO3HAHMUS HNPUPOJBL
DKcrepuMeHT B pusnke
1 MonenupoBanue (pU3NIECKUX SBICHUH M mporeccoB. HayuHble THUMOTE3HL
Ouznueckue 3aKOHBI M TEOPUH. | paHUIBl NPUMEHUMOCTH (PUIHUECKHX
1.2 3akoHOB. [IpuHimn coorBercTBUs. Ponb u MecTo pusuku B GOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHpPA, B NPAKTUYECKOH AESATEIbHOCTH
DI (S 7
2 MEXAHHKA
#H#HPar#t##KMHEMATHUKA
211 Mexanuueckoe amxkeHHe. OTHOCUTENBPHOCTh MEXaHHMYECKOrO JBHKEHMUSL.
o Cucrema orcuéra. Tpaektopust
ITepemernenue, CKOpOCTb (CpemHsisl CKOPOCTb, MIHOBEHHAsi CKOPOCTb) U
212 YCKOpPEHHE MaTepUaIbHON TOUKH, UX MPOEKLMH Ha OCHU CUCTEMbI KOOPIAUHAT.
CrnoxxeHne nepeMereHuii U CJIOKEHUE CKOPOCTEH
PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsIMOJIMHEHOe nBMxkeHue. | paduku
213 3aBUCUMOCTU KOOPAMHAT, CKOPOCTH, YCKOPEHUs, IyTH U NEPEMELIECHUS
MaTepUaIbHON TOUYKH OT BPEMEHH
21 214 CobogHoe nagenue. Y ckopeHue CBOOOTHOTO MaieHUs
Kpusonuneiinoe nsuxenue. PaBHOMEpHOE ABUKEHUE MATEPHUAIBHONW TOYKHU
215 IO OKPY>KHOCTH. Y IJIOBast CKOPOCTb, JIMHEHHAast CKOPOCTh. llepuon u vacrora.
LlenTpocTpeMUTENBHOE YCKOPEHUE
216 TexHuueckue yCTpPOWCTBA: CHUAOMETP, IBH)XKEHHE CHAPANOB, LENHbIE U
o peMeHHbIe Tiepeaadn
[Ipaktrueckue padotsl. M3meperne MrHoBeHHOH ckopoctu. HMccnenoanue
COOTHOUICHUS] MEXNYy MyTSMH, MIPOUIECHHBIMH TEJIOM 32 MOCIEI0BATEIbHBIC
2.1.7 paBHBIE TMPOMEXKYTKU BPEMEHU IIPU PABHOYCKOPEHHOM IBWKEHUU C
HAa4aJIbHOW CKOPOCTBIO, pPaBHOW HyJw. M3ydyenue nBuwkeHus wmapuka B
BSI3KOU JKUAKOCTH. M3ydeHne ABMKEeHUs Tenna, OpOIEeHHOTO rOPU30HTAIBHO
JUHAMUKA
291 Ilpuaumn  otHOocuTenpHOCTH  lanmunes.  llepsbii  3axkoH  HeroToHa.
o HHepunanbHble CHCTEMBI OTCUYETA
22 2272 Macca tena. Cuna. [IpuHUmMn cynepno3uuuu Cui
2923 Bropoii 3axon HeroTOHA 1711 MaTepruaabHON TOYKU B HHEPLUAJIBHON CUCTEME
o orcuéra (MUCO). Tperuii 3axon HproTOHA 17151 MATEPUAbHBIX TOUEK
224 3akoH BcemupHoro tsrorenms. Cuma Tspkectu. IlepBasi kocMuueckas




ckopocTb. Bec Tena

225 Cuna ynpyrocrtu. 3akoH ['yka
Cuna tpenusi. Cyxoe tpeHue. Cuna TPEHUsI CKOJNBXKECHHS U CHJIa TPEHUSA
226 nokosi. Kosgpdunment tpenus. Cuna CONPOTUBNICHUSI NP IBUKEHUN TeJa B
JKUAKOCTH WM rase
227 [TocTtymaTenbHOE U BpalaTenbHOE IBHKEHHE a0COIIOTHO TBEPIOTO Teja
228 MOMEHT cuabpl OTHOCHUTENBHO OCU Bpamenus. Ilmedo cunbl  Yciaosus
o paBHOBecusi TBEépaoro Tena B UCO
299 TexHuueckue yCTPOMCTBA: MOALIUIHMKH, [ABHXXEHHE HCKYCCTBEHHBIX
o CIIyTHHKOB
[Ipaktrueckne paboTbl. I3yueHne aABIDKEHHs Opycka IO HAKJIOHHOW
MJIOCKOCTH MOA JEHCTBHEM HECKOJbKUX cuil. MccinenoBanue 3aBUCHUMOCTH
2.2.10 CHJI YIIPYTOCTH, BO3HUKAIOMHX B AeQOPMUPYEMOH NPYKUHE W PE3NHOBOM
oOpasue, oT BenmuuuHbl ux aedopmaunu. MccnenoBanue ycioBUil paBHOBECHS
TBEPAOrO TeNa, UMEIOIIEro OCh BPAIEHUs
3AKOHbBI COXPAHEHHNA B MEXAHUKE
231 Hmnynsc MaTtepuanbHON TOYKH, CUCTEMBbl MaTepHalbHBIX TOodeK. Mmmysbc
o CHUJIBI U I3MEHEHHUE UMITYJIbCa TeJa
232 3axoH coxpaHeHus ummnyibca B MCO. PeakTuBHOE ABUXKEHUE
233 Pabora cuibl
234 MoOIHOCTb CHIIBI
235 Kunerndeckass 3Heprus MaTepuanbHOW TOUKH. TeopemMa O KHHETHYECKON
o SHEePTUH
IloreHunanbHas SHEprusl. IloreHunanbHas SHeprus yOpyro
23 236 nepopmupoBanHOl mpyxkuHbL lloTeHUManbHAS OJHEPrUs Tejda BOMU3U
MOBEPXHOCTH 3eMIIH
IloreHnManbHblE U HENOTEHLUANbHBIE  CHIJIBL Ces3p  pabotsl
2.3.7 HEMOTEHIUAIbHBIX CHJI C U3MEHEHHEM MEXaHUYECKON SHEPIHH CUCTEMBI TEL.
3aKOH COXpaHEHMs] MEXaHNUeCKOH 3HepruU
2338 Ynpyrue u Heynpyrue CTOJIKHOBEHUsS
230 TexHuueckue yCTpONCTBA. JBHXKEHHE PAKET, BOAOMET, KOMNEp, MNPy KUHHBIN
MUACTOJIET
[IpakTtuyeckue paboTbl. M3yueHue CBS3M CKOPOCTEH TeN MPH HEYIPYyroM
2.3.10 ynape. HccnenoBanue cBsisu pabOThI CHJIBI ¢ M3MEHEHUEM MEXaHUYEeCKOM
SHEPruu Tena
3 MOJIEKVJIAPHAS ®U3UKA U TEPMOIMHAMUKA
OCHOBBI MOJIEK VJIAPHO-KUHETUYECKOU TEOPHU
OcHOBHbIE TMOJIOKEHUSI MOJIEKYJApHO-KMHETHUYeCKOM Teopuu. bpoyHoBckoe
31 3.1.1 nswkeHue. uddysusa. Xapakrep ABWKEHHUS W B3aUMONEHCTBHSI YaCTHLL
' BELIECTBA
312 Monenu cTpoeHHsI ra30B, JKUAKOCTEH U TBEPABIX TeN U OOBSICHEHHE CBOMCTB

BEIECTBA Ha OCHOBE 3TUX MOAeIe




3.1.3 Macca monexys. Konnuectso Bemiectsa. [locTossHHass ABoragpo

314 TennoBoe paBHOBecue. Temmneparypa u e€ usmepenue. Ilkana temmepatyp
o Ienbcust

315 Mopens  upeanbHoro raza. (OCHOBHOE ypaBHEHHE  MOJIEKYJSIPHO-
o KWHETUYECKON TEOPUHN HIICAIbHOTO ra3a

316 AbcomoTHas Temmeparypa Kak Mepa CpenHeld KHHETHYeCKOH 3HepPruu
o TEIJIOBOro ABMKeHus JacTull rasa. [llkana remneparyp Kenbsuna

3.1.7 VYpasHenue Knaneiipona — Menneneesa. 3akoH /lanbToHa

318 l'azoBble 3akoHBL M3omponeccel B HUA€aNbHOM Tra3e C IOCTOSHHBIM
o KOJIMYECTBOM BEIIECTBA: U30TEPMa, H30X0pa, u300apa

3.1.9 TexHUYeCcKUe yCTPOICTBA: TEPMOMETP, DapoMeTp

[Ipaktrueckue paboTel. M3MepeHue macchl BO3AyxXa B KJIACCHOH KOMHATe.
3.1.10 HccnenoBaHue 3aBUCUMOCTH MEKIY MapaMeTpaMU COCTOSIHUS Pa3pe:KeHHOr0

ra3a

OCHOBbI TEPMOJIMHAMUMKH

TepmonuHamuueckass cuctema. BHYTpeHHsst 5Heprusi TePMOAUHAMHUYECKOU

321 CHCTEMBI U CITOCOOBI €€ W3MEHEHUsI
399 KonmuectBo Tteruiotel u  pabotra. BHyTpeHHSs SHEPTruUsi OJHOATOMHOIO
o U/ICATBHOTO ra3a
Bunbl  Temnonepenauu:  TEIUIONPOBOJHOCTb, KOHBEKLUs, HU3Ty4deHUE.
323 TennoéMkocTh Tena. Y nenpHas TeMIOEMKOCTD BelecTsa. Pacuér konuuectsa
TEIJIOTHI NPH TeIjIonepenaye
Ilepsbrii  3akoH  TepmMonuHamuku. IIpuMeHeHne  mepBOro  3akoHa
3.2 324 TEPMOIMHAMHUKHN K wm3omporeccam. ['padudeckas uHTEpHperanus padOThI
rasa
TennoBble  MamuHbl — lIpUHOMOBI  [EUCTBHS — TEIUIOBBIX  MAILUMH.
325 IIpeobpazoBanus 3HEPTUU B TEIUIOBBIX MaiinHax. Kosgduument nonesnoro
neivicteust (nanee — KI1J1) rermosoii mammmab!. [ukn Kapro u ero KIT/]
3126 Bropoii 3akoH TepmonmHamuku. HeoOpaTHMOCTh TPOLIECCOB B MPUPOZE.
o TennoBble ABUraTeu. JKOJOTHUECKHE TPOOIEMBI TETIOIHEPTETUKU
3907 TexHuueckne yCTPOWCTBA: ABUraTeslb BHYTPEHHErO CropaHus, OBITOBOH
o XOJIONUIIBHUK, KOHTULIMOHED
32.8 [IpakTrueckue padoThl. M3MepeHue yeapbHOH TeIOEMKOCTH
AT'PETATHBIE COCTOAHUA BEIIIECBA. ®A30BBIE ITEPEXO/IbI
[TapoobpaszoBanne u koHxeHcanusi. HcmapeHwe W KureHue. Y enbHas
3.3.1 TEIUIOTa Mapoo0pa3oBaHMUs. 3aBUCHMOCTb TEMIIEPATypbl KHIIEHUS OT
JaBJICHUs
33 3.3.2 AOCOMIOTHAS M OTHOCHTENbHAS BIAKHOCTh BO3yxa. HacklmeHHbIl nap
333 Teépmoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU3OTPONHSI CBOHCTB
o kpuctaiios. XKuakue kpucrasuibl. CoBpeMeHHbIE MaTepHaIbI
334 [TnaBneHue u KpucTaIM3anus. Y [enbHas TerioTa miasneHus. Cyomumanus
33.5 YpaBHeHHE TeTrIoBOro danxaHca




TexHuueckue yCTPOWCTBA: TUIPOMETP U INCHXPOMETP, KaJOPUMETD,

336 TEXHOJOTUH TOJYYEHHUs] COBPEMEHHBIX MAaTepHajioB, B TOM YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJOTUHU
3.3.7 [IpakTrueckue padoTel. Mi3MepeHue BIaXKHOCTH BO3AyXa
4 DJIEKTPOJMHAMUKA
DJIEKTPOCTATHUKA
411 DNeKkTpu3anusl TeN. ONeKTpuueckuil 3apsan. [IBa Buaa 3JIEKTPUUECKUX
o 3apsioB
412 IIpoBOmHUKY, AUBIEKTPUKHU U MOJYIPOBOAHUKH
413 3aKOH COXPaHEHUs JIEKTPUIECKOTO 3apsiaa
414 Bzanmonetictue 3apsinos. 3akoH Kynona
415 Onexktpuueckoe mnose. Hampspk€HHOCTb anexkTpudeckoro mnons. Ilpunuumn
o cynepno3uiuu. JIMHUYM HANPsDKEHHOCTU AJIEKTPUYECKOTO OIS
4.1 4.1.6 Pabora cun snextpocrarudeckoro nojisi. [loreniman. Pa3HOCTh MOTEHIINAIOB
417 IIpoBOOHUKHM W JUBJNEKTPUKU B TIOCTOSIHHOM 3JIEKTPUYECKOM IIOJI€.
o JluaekTpudeckasi MpOHULAeMOCTh
418 OnexkTpoéMkocTb. KoHaeHcaTop. DNeKTPOEMKOCTh TIOCKOTO KOHAEHCaTopa.
o DHeprust 3apssKEHHOTO KOHASHCATopa
TexHuveckue yCTpONHCTBA: 3JIEKTPOCKOI, 3JIEKTPOMETP, 3JIEKTpOCTaTHYeCKast
419 3aI0UTa, 3a3eMJICHHE 3JEKTPONPHOOPOB, KOHAEHCATOP, KCEPOKC, CTPYHHBIN
MIPUHTEP
4.1.10 [IpakTuyeckue padboTel. Mi3MepeHue 3JeKTPOEMKOCTH KOHIEHCATOPA
[TOCTOSHHBIM DJIEKTPUUECKHUM TOK. TOKU B PA3JIMYHBIX CPEJJAX
471 VYcnoBus CylLIecTBOBaHMsI MOCTOSHHOTO 3JIEKTpUYecKoro Toka. McTouHuku
o toka. Cua Toka. IToCTOSIHHBIN TOK
422 Hanpsxenne. 3akon OMa 15 ygacTka Lenu
423 DNEKTPUUECKOE COMPOTUBIICHUE. Y AETBHOE COMPOTUBJICHHE BEIECTBA
424 ITocnenosarenbHOE, NapaieIbHOE, CMEIIAHHOE COEAUHEHUE TPOBOAHUKOB
425 Pabora snekrpudeckoro Toka. 3akon JIxxoyns — Jlenna
426 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
snekTponBwkyinas cwia (mamee — DJIC) m BHYTpeHHEE CONPOTHUBJICHHE
4.2 427 UCTOYHHKA TOKa. 3akoH OMa JJIsl TOJTHOM (3aMKHYTOMH) 3JIEKTPUYECKON LIETIH.
Kopotkoe 3ambikanune
478 ONeKTpOHHAss  NPOBOAMMOCTb  TBEPABIX  META/UIOB.  3aBHUCUMOCTH
o COTPOTHUBIIEHUS METAIJIOB OT TeMrepaTypbl. CBEpXIPOBOJUMOCTD
429 DnexkTpuueckuil ToK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB
4210 ITonynpoBoaHUKH. CobcTBennas u pUMecHas MPOBOJUMOCTD
o nojynpoBogHukoB. CBolicTBa p-n nepexoxna. IlomynpoBonHUKOBBIE MPUOOPHI
4211 DNeKTpUUeCKU TOK B 3JIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAS IHUCCOLIMALIMSL.
o DnekTponus
4212 DnexkTpuueckuii TOK B ra3ax. CaMOCTOATENbHbIN U HECAMOCTOSATEIbHBIN




paspsin. Paznuynble TUIBI CAMOCTOATENBHOIO paspsana. MonHus. I1nazma

TexHudeckue yCTpONCTBAa: aMIlepMETP, BOJBTMETpP, PEOCTAaT, HCTOYHUKU
TOKA, 3JIEKTPOHArpeBaTeNIbHbIe MPUOOPHI, IEKTPOOCBETUTENbHBIE MPUOOPHI,

4213 TEPMOMETP  CONPOTHBJICHMs,  BAKyyMHBIM  JUOA, TEPMHUCTOPBI U
(boTOpE3nCTOPHI, MONYIPOBOAHUKOBBIN U0, TaTbBAHUKA
[IpakTrueckue padoThl. M3yueHne cMEImaHHOTO COeTUHEHUS PE3UCTOPOB.
4214 Usmepenne DJIC HUCTOYHMKA TOKA U €r0 BHYTPEHHEIO COINpPOTUBIIEHMUSL.
HabOmonenue sekrponusa
11 KUIACC
K Kon
oA NpoBepPsIeMOro IIpoBepsiemMble 31€MEHTHI COAEPKAHHS
pasaena
3JIeMEHTA
4 SQJIEKTPOAMHAMUKA
MAI'HUTHOE I10JIE. DJIEKTPOMAT'HUTHAA UHAYKINUA
43.1 ITocrosinHbIEe MarHuTHL. B3anuMonelcTBie NOCTOSIHHBIX MATHUTOB
MaruutHoe none. Bextop MarHuTHON mHAyKuuU. lIpuHiun cynepnosuuuu.
432 JInaum marautHOM MHAykuuu. KapTuHa JMHUA MAarHUTHOM MHAYKLUU MOJS
MOCTOSIHHBIX MarHUTOB
MaruutHOe nosie MPOBOAHHUKA C TOKOM. KapThHa jnuHUN MO JJIUHHOTO
433 NPAMOTO MPOBOJHHUKA M 3aMKHYTOIO KOJBLEBOIO NPOBOAHMKA, KATYIIKH C
TokoM. OnbIT Dpcrena. BzaumonencTsie NpoBOJHUKOB C TOKOM
434 Cuna Amrmepa, €€ MOIyJib U HATIPABJICHHUE
435 Cuna Jlopenua, e€ Moaynb u HampaBieHHe. J{BUKEHHE 3apsIKEHHON YaCTHULIBI
o B OJHOPOAHOM MarHUTHOM Tojie. Pabota cuisl Jlopenna
43.6 SIBReHuE 31EKTPOMAarHUTHON UHAYKLNHU
43 437 IToTtok BekTOpa MAarHUTHON UHAYKLUU
4338 OJC nHaykuuu. 3aK0H 3J1eKTpoMarHuTHol nHaykuuu @apanest
430 Buxpesoe nsnextpuueckoe mnoje. IJC MHAYKUMH B  IPOBOAHMUKE,
o JBIIKYIIEMCsI [IOCTYIATEIbHO B OMHOPOJHOM MarHUTHOM IOJIE
4.3.10 IIpasuno Jlenna
4311 HUnanykrusHoCTh. SABNnenue camonanykunu. I1C caMOMHAYKIIUN
43.12 DHeprust MArHUTHOTO MOJIST KATYLIKHU C TOKOM
43.13 DNeKTpOMarHuTHOE NoJie
4314 TexHuueckue yCTPONCTBA: IOCTOSIHHBIE MArHUTBI,  3JIEKTPOMArHUTHL
o 3JIEKTPOABUIATEINb, YCKOPUTEINN 3JIEMEHTAPHBIX YACTUL, UHAYKLMOHHAS [1€4Yb
IIpaktrueckne paboTel. M3ydeHHe MarHMTHOTO MO KATYIIKH C TOKOM.
43.15 Hccnenosanue neicTBusi NOCTOSHHOIO MAarHUTa HAa PAMKY C  TOKOM.
Hccnenosanue siBieHNs 3J€KTPOMarHUTHON HHAYKLIUU
5 KOJIEBAHHMA 1 BOJIHBI




MEXAHHWYECKHUE U 3JIEKTPOMAI'HUTHBIE KOJIEBAHUA

Konebartenvnass cucrema. CBoOomnble  komebanus.  ['apmoHudeckme

211 xonebanus. [lepuon, yactora, ammntyaa u dasa KonedaHui
512 IIpyxunnBI MassTHUK. MaTeMaTUYECKUI MAasITHUK
513 VYpaBHeHne rapMoHudeckux koneOanmii. Kunemarnueckoe U JUHAMHYECKOE
o OIMUCaHue KoeOaTeIbHOrO IBHKEHHS
[IpeBpameHue SHEPTUU PU FAPMOHUYECKHX KosebaHusax. CBsi3b aMIUIUTY b
514 kosiebaHU UCXOOHON BETMYMHBI C aMIUIUTYAAMH KOJIeOaHUH €€ CKOPOCTH U
YCKOpEeHUs
KoneGarenpnbiii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHHsS B
5.1.5 U/ICATBHOM KOJIeOaTebHOM KOHTYpe. AHAJOTHA MEXIy MEXaHUYECKHMMU U
3NIEKTPOMArHUTHBIMU KoJeOaHmsiMu. @opmyna TomcoHa
5.1.6 3aKOH COXpaHEeHUs JHEPTUHU B HIACATBHOM KOJIEOATEIbHOM KOHTY e
5.1 517 BomyxneHnHble Mexanudeckue koneOanus. PezonaHc. PesonaHcHas kpusas.
o BoIHYKIIEHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUsI.
518 ITepemennsiii Tok. CUHYyCOUANbHBIN IEPEMEHHBIN TOK.
519 MOITHOCTh TIEPEMEHHOTO TOKA. AMIUTUTYHOE U NEWUCTBYIOINEE 3HAUCHHUE
o CHJIBI TOKA U HAIPSKSHUSI
Tpanchopmarop. IIpousBoacTeo, nepenada U notpedieHHe SJEKTPHUSCKON
5.1.10 SHEpruu. JKOJIOTHUeCKHe PUCKHU MPU MPOU3BOJCTBE JIEKTPUUECKONH SHEPTHH.
KynbTypa ncronb3oBaHus 3J€KTPOIHEPTUH B TIOBCEHEBHOMN KU3HU
5111 TexHuueckue ycrpoiicTBa: ceficMorpad, SIEKTPUYECKUN 3BOHOK, JIHMHUU
o JNIEKTpOTIepenad
IIpaktrueckne padotbl. MccnemoBaHHe 3aBHCHMOCTH TEPHOAA  MAJIbIX
5112 konebaHuil rpy3a Ha HUTH OT JUIMHBI HUTH M Macchl rpysa. Mccnenosanue
o NMEPEMEHHOTO TOKAa B IENMH U3  [OCIENOBATEIbHO  COEIMHEHHBIX
KOHJIEHCATOpa, KaTyLUIKH U PE3UCTOPA
MEXAHUWYECKHUE U 9JIEKTPOMAI'HUTHBIE BOJIHBI
501 MexaHuueckue BOJIHBL YycjoBusl pacnpoctpaHeHus. Ilepuon. CxopocTb
o pacnpocTpaHeHMsl U j1MHa BosHbL. IlonepeyuHble U MpoAosbHbIE BOJIHBI
522 UnTepdepenuus u audpakiius MEXaHUIECKHX BOJH
523 3Byk. Ckopocts 3ByKka. [')pomkocTs 3Byka. Beicota ToHa. TemOp 3Byka
DNeKTPOMarHUTHbIE BOJHBI. Y CJIOBUS U3JIy4YE€HUsl 3JIEKTPOMAarHUTHBIX BOJIH.
524 Bzaumuas opueHtauus BekTopoB E, B U v B 3J€KTpOMarHuTHON BOJHE B
52 BaKyyMme
CpolicTBa  3JIEKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)K€HHE,  IPEJIOMIICHHUE,
525 noJsipusanus, audpakuus, uHTepdepeHnns. CKOpoCcTh 3JIEKTPOMArHUTHBIX
BOJIH
596 Ilxana snekTpoMarHUTHBIX BOJH. IIpuMeHeHue 3JeKTpPOMAarHUTHBIX BOJIH B
o TEXHUKE U ObITY
597 IIpuHIMOEl paguoCBs3u U TeJleBUIeHUs. Paanosokauys. DJ1eKTpPOMarHuTHOE

3arpsi3HEHUE OKPY KarOIIel Cpenbl




TexHuyeckue yCTPOWCTBA. My3bIKaJbHbIE WHCTPYMEHTBL, YJbTPa3BYKOBAas

52.8 OUArHOCTUKA B TEXHUKE W MEAWLHUHE, panap, PaOduoONpHUEMHUK, TEIEBU3O0D,
aHteHHa, Tenedon, CBU-neup
OIITHUKA
53.1 IIpssmonuHeliHOe pacIpOCTPaHEHHE CBETa B OMHOPOAHOM cpene. JIyu cBera
539 OtpaxxeHue cBera. 3aKOHBI OTpakeHUs cBera. IlocTpoeHne mM300pakeHU B
o MJIOCKOM 3epKajie
533 [Ipenomienue cBera. 3aKOHBI MPENIOMIICHHS CBETa. AOCOIOTHBIN MMOKa3aTeNb
o NPENOMJICHUS
534 ITonnoe BHyTpeHHee oTpaxkeHue. lIpenenpHbIl yroa mOJHOrO BHYTPEHHErO
o OTpaKeHHsI
535 Hucnepcus ceera. CioxkHblid coctas Oenoro ceera. Lier
Cobuparomue u paccewBarolnuie JMH3BL. ToHKas JuH3a. DOKycHOE
536 paccTOsTHUE U ONTHYECKast CHJia TOHKOM JIMH3bI. [locTpoeHune n3obpakeHuit B
o coOMparoIMX © pacCeMBAOIIMX JHH3aX. DOpMyja TOHKOH JIMH3BL
VBenuueHue, 1apaeMoe JIMH30H
5.3 53.7 IIpenensl MPUMEHUMOCTH T€OMETPUIECKON ONTHKHU
Hnurtepdepennus cBera. KorepeHTHbIE HCTOYHHMKH. Y CJIOBUS HAOIIOACHHUS
538 MaKCUMYMOB M MHHHMyMOB B WHTep(EpEeHIMOHHONH KapTHHE OT MABYX
cuH(pa3HBIX KOTePEHTHBIX HCTOYHUKOB
Hudpakus  csera. /JudpaxkumonHass pemeérka. YcinoBue HaOIOAEHUS
539 [JIABHBIX MAaKCUMyMOB IPU NANeHUHM MOHOXPOMATHYECKOrO CBETAa Ha
TU(PPAKIIUOHHYIO PELIETKY
5.3.10 Ilonspusanus ceera
TexHudyeckue yCTpOHCTBA: O4YKHM, Jiyma, (¢oToanmmapar, MHPOSKIHOHHbBIN
53.11 amnrapar, MHKPOCKOI, TEJEeCKOIl, BOJOKOHHAs ONTHKA, AU(PaKLFOHHAS
PELIETKA, TTOIPOUL
[IpakTtuyeckne  pabOTHI. Hsmepenne MOKa3aTeNnss  MPEJTOMIICHUS.
5.3.12 UccnenoBanue cBOWCTB M300pakeHuil B nuH3ax. Habmonenne mucnepcuu
CBeTa
SJIEMEHTHI CITIEITUAJIbHOM TEOPUM OTHOCHUTEJIbHOCTHU
I'paHunpl NpUMEHUMOCTH KJIACCHYECKONM MexaHuku. lloctymatel Teopuun
6.1 OTHOCHUTEJIbHOCTH. WHBAPUAHTHOCTb MOJYJsl CKOPOCTU CBETAa B BaKyyMe,
MPUHLUTN OTHOCUTEIbHOCTH DHUHINTEIHA
6 6.2 OTHOCUTENBHOCTh ONHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH U COKpAIlCHHE
' JUTHHBI
6.3 DHeprusi U UMIYJIbC CBOOOTHON YaCTHIIBI
6.4 CBsi3b MacChI C SHEPTUEH W UMITYJIbCOM CBOOOITHOMN YaCTHUIIbI. DHEPTHS TOKOS
' cBOOOHOM YaCTHULIBI
7 KBAHTOBAA ®U3UKA
71 SJIEMEHTBI KBAHTOBOM OIITHUKH
' 7.1.1 ®otonbl. Popmyina [Tnanka cBsi3u SHEPruM POTOHA C €r0 YaCTOTONU. DHEprust




U UMITYJIbC (POTOHA

OTtkpeitue u uccnenosanue Goroddpdexra. Onbirel A.I'. CTonerosa. 3aKOHbBI

712 dboroaddexra
713 VYpaBuenne OiHmTeitHa s poroaddexra.  «KpacHas — rpaHHma»
o dboroaddexra
7.1.4 Hasnenue ceeta. Onbitel ILH. Jlebenena
7.1.5 XUMHYECKOE IEUCTBUE CBETA
716 TexHuueckue ycTporcTsa: (pOTO3JIEMEHT, (HOTONATUMK, CONHEUHass OaTapes,
CBETOJMON
CTPOEHHME ATOMA
791 Mopnens aroma Tomcona. OnbiTel Pesepdopaa mo uccienoBaHUIO CTPOSHHUS
o aroma. [InanerapHasi MOziesIb aTOMA
IMoctynatet bopa. M3ny4yenne u nornomenne GOTOHOB NPH MEPEXOJe aToMa
722 C OOHOTO ypOBHs 3Hepruu Ha Apyrou. Bunbel cnextpos. CrnekTp ypoBHEH
SHEPruu aToMa BOOpOAa
7.2 773 Bonnosele cBolicTBa yactul. Bonnel ne bpoiina. KopnyckynspHo-BOIHOBOMH
o nyamisM. J{udpakius 31eKTPOHOB Ha KPUCTAIIIAX
794 CrioHTaHHOE M BBIHYKACHHOE U3JIy4eHHE. Y CTPONCTBO M NMPUHLMUM PaOOThI
o nazepa
795 TexHHuecKue yCTpOICTBA: CHEKTPANbHBIN aHajdu3 (CIEKTPOCKOIT), Jasep,
o KBAHTOBBII KOMITBIOTEP
72.6 [Ipaktrueckue padotel. HabmroaeHne TnHeHuaToro crnekrpa
ATOMHOE APO
7.3.1 MeTtoap! HAOMIOEHHUS U PETHCTPALINN 3JIEMEHTAPHBIX YaCTHLL
OTkpsiTie paguoaktTuBHOCTH. OMbITH Pe3epdopaa mo onpeneneHuto cocTana
732 panuoakTuBHOrO wu3nmy4deHusi. CpoiicTBa anmbda-, OeTa-, raMMma-u3aydeHHs.
BnusiHue pagnoakTUBHOCTH Ha JKUBbIE OPraHU3Mbl
733 OtkpeiTHe TpoToHa M HeiirpoHa. HykionHast monmens sinpa IeiizenGepra —
o Hpanenko. 3apsin simpa. MaccoBoe yuciio sapa. M3oromsl
734 Anbda-pacnian. DJEKTPOHHBIM W TMO3UTPOHHBIA Oera-pacman. [amma-
o u3ydeHue. 3aKOH PaAMOAKTUBHOTO pacmaaa
13 7.3.5 DHeprus CBsI3U HyKJIOHOB B siape. SAneprbie cuibl. Jlehekt mMaccsl simpa
7.3.6 AnepHblie peakuuu. JleneHue u CUHTES saep
737 Anepnsiii peaktop. TepmosimepHblii cuHTe3. lIpobmemMbl U MEPCIIEKTUBBI
o sIIEPHON HEPreTUKU. DKOJIOTHYECKHE aCTIeKThI sIAEPHOM SHEpPreTHKU
738 OnemeHTapHble 4YacTulbl. OTkpbiTHe TO3UTPOHA. DyHAaMeHTaJbHBIE
o B3aUMOJIEHCTBUS
739 TexHuueckue yCTpoNCTBa: TO3UMETP, kKamepa BunbcoHa, ssAepHBIN peaxTop,
aToMHast bomba
7310 IIpaktrueckne padotel. MccnemoBaHue TPEeKOB dHacTHL (IO TOTOBBIM

dororpadusm)




OJIEMEHTBI ACTPO®PU3UKU

Bun 3Bé3nHoro neba. Cospe3nusi, sipKue 3BE3MbI, IUIAHETHI, UX BHIUMOE

8.1
IBWKEHUE
82 Conneunas cucrema. Ilnanersl 3emMHON rpynmbl. [InaHeTeI-rUraHTBl UM HUX
' CIyTHHKH, KapJIUKOBBIE TIaHeThl. Masbie Tena CoTHeUHON CHCTEMBI
8.3 Connue, ¢porochepa u atmochepa. CostHeuHass aKTUBHOCTh
8.4 Hcrounuk sueprun ConHua u 386311
3BE3MBI, WX OCHOBHBIE XapPaKTEPUCTHKH: Macca, CBETUMOCTb, paauyc,
85 TeMIeparypa, WX B3aUMOCBs3b. JlparpamMma «CHEKTpPaJbHBIA Kjacc —
' CBETHMOCTBY. 3BE3/bI INIABHOM MOCIIEIOBATEIbHOCTH. 3aBHCUMOCTb «Macca —
CBETHMOCTBY IS 3BE3]1 TJIABHOW MOCIIEOBATENbHOCTH
8.6 #Hi#Par###BuyTpennee cTpoeHue 3BE3n. COBpEeMEHHBIE MPENCTABIEHHUS O

MIPOUCXOXKIEHNH U 3BomoLuy CoNHI@A U 3BE37. DTallbl XKU3HU 3BE3]1

Mnineunsbiii Ilyte — Hama lanaktuxa. CrnupanpHas cTpykTypa I'amaktuku,
8.7 pacnpeneneHue 3B&3n, rasa u neu. Ilonoxkenue u asmxenue CojHua B
I'anmakruke. [1nockas u chepuyeckas noncucteMsl I anakTuku

Tunsel ranaktuk. PaguoranakTUku W KBasapbl. UE€pHbIe OBIPBI B sApax

8.8
rajJakTHK
Bcenennas. Paciunpenne Beenennoit. 3akon Xab0na. PazOeranue ranaktuk.
8.9 Bospact u panuyc Beenennoii, reopust bonpmoro s3peiBa. Moaens «ropsden
Bcenennoit». Penukrosoe usnyueHnue
8 10 MacwmtabHast cTpyktypa Bceenennoii. Meraranaktuka. Hepeménubie

npo0bsieMbl aCTPOHOMUHU

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT'O TPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JISA YYHEHUKA

1.YueOnuk: ®usuka 10 knacc: yueOHMK Ui oOlieoOpazoBaTenbHbIX yupeskaeHuil. ba3osblii u
npo¢unpHelii yposHH. /I'.A. Msakumes, b.b. byxosues, H.H. Cotukuii, nox pen. B.M. Huxonaesa,
H.A. IapdentbeBoii. — M.: IIpocsemenue, 2020.

2.Yuebnuk: ®Pusuka 11 knacc: ydyeOHuK 1js1 oOuieoOpa3oBaTeNbHBIX yupekaeHuil. bazoBblil u
npodunbHeii ypoBHu. /I'.Al. Msakumes, b.b. byxosues, H.H. Coruxuii, mon pen. B.M. Hukonaesa,
H.A. IapdentbeBoii. — M.: IIpocsemenue, 2020.

3.Cbopnuk 3aaa4 no pusuke: 10-11 kinacest / O.U. I'pomuesa. — UznarenbctBo «IKk3amen», 2019.

INUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETH UHTEPHET

10-11 KJIACC
https://resh.edu.ru/



https://resh.edu.ru/

https://interneturok.ru/ https://skysmart.ru//

http://schoolcollection  https://urok apkpro.ru/

METOANYECKHWE MATEPUAJIbI UIA YYUTEJIA

1. JLA. Kupuk, JI1.O. I'engenmreitn, FO.M. Tuk. ®Pusmka -10. Metonudeckne maTepuanbl s
yuurena. — M.: Mnekca, 2019.

2. Kupuk JL.A. T'ennenmreitn J1.O., duk FO.W. ®@usuka 11 knacc: Merognueckue mMatepuaibl s
yuurens. [Tog pen. B.A. Opnosa - M.: Unekca, 2019.

3. I'JI. JlynmoB. OmnopHble KOHCIEKTHI M TeCTOBble 3amaHus mo ¢usuke. 10 kmacc - M.:
[Ipoceemenue, Yuebnas mutepatypa, 2019,

4. T' . JlynmoB. OmnopHble KOHCIEKTBI W TECTOBble 3amaHusi mno ¢usuke. 1l xmace - M.:
[Ipoceemenue, Yuebnas mutepatypa, 2019.

5. E.A. Mapon OnopHble KOHCIIEKTbI U pa3HOypoBHeBble 3anaHus. ®Pusnka. 10 kmacc. 11 kmacc —
CII6: OO0 «BuxTopus miocy», 2021,

6. E.A. Mapon OmnopHble KOHCIEKTHI U pa3HOypoBHeBble 3afanus. Pusuka. 11 knacc — CII6: OO0
«Buktopus mmrocy, 2021.

NHTEPHET PECYPCHI:

1) Enunas xomnekuust tupoBbIX 00pa3oBaTeNbHBIX pecypcoB — http://school-collection.edu.ru

2) Poccuiickuii obpazoBarenbHblil moptan - http://www.school edu.ru

3) EcrecTBerHOHayuHBIN 00pasoBaTeNbHbId opTan - http://www.en.edu.ru

4) Tazera «Pumsuka» HM3marenbckoro noma «IlepBoe centsiOps» - http://fiz. 1september.ru
http://festival. 1september.ru/

5) Konnekuus «EcTecTBEHHOHAYYHbIE SKCIIEpUMEHTBY: Qu3uka - http://experiment.edu.ru
6) BuprtyanbHbiii MeTonuaeckuii kabunet yuntens ¢usnku - http://www.gomulina.orc.ru

7) 3agauu no pusuKe ¢ pemenusMu - http://fizzzika narod.ru

8) 3aounas ¢usuko-rexHmyeckas urkona npu MO®TU - http://www.school mipt.ru

9) KBanT: Hay4yHO-NIOMYJISIPHBIN (PU3MKO-MaTeMaTHUECKUH KypHan - http://kvant.mccme.ru/
10) ®usuka B anumanusix - _http://physics.nad.ru/physics.htm.

11) Ymdopmep: pusuka - http://priidak.narod.ru/

JOINMOJHUTEJBHAA JIUTEPATYPA JIUISA YUUTEJIA
®uszuka. Meroandeckoe mocodue ans yuureneii-npenmetrHukoB. CocraButens. Kapuuiaosuu C.I1
— M, 2017. — 157 c.
dmuka B 3amadax s noctynaromux B By3sl / H. B. Typumna. — M.: OO0 «M3patenbcTBO
Onnke»: OO0 M3natenbctBo «Mup u Obpasosanuey, 2018.
B.A. Konecuuko ®wusuka: Teopus. Metonmpl pemeHuss KOHKYPCHBIX 3anad. IlocoOue st
CTapIICKIIACCHUKOB U MOCTymnarmux B By3bl. — M.: MU31-80 HIL| DHAC, 2016.
B.b. JlabkoBckuit 220 3amay no ¢usuke ¢ pemeHusmu: kH. g ygammixes 10-11 ko
obmeobpaszosatr. Yupexknenuii. — M.: [Ipocsemenue, 2017,
UM. Tenbprar, JI.O. T'empenmreitn, K. A. Kupuk. 1001 3amava nmo ¢usmke ¢ oTBeTammy,
yKa3zaHusiMu, pewieHussmu. — M.: Mnekca, 2019.
H. ITapdentoeBa, M. @omuna — Pemenne 3amay no pusuxe 1, 2 1., M. Mup 2018.


https://interneturok.ru/
https://skysmart.ru/
http://schoolcollection/
https://urok.apkpro.ru/
http://school-collection.edu.ru/
http://www.school.edu.ru/
http://www.en.edu.ru/
http://fiz.1september.ru/
http://festival.1september.ru/
http://experiment.edu.ru/
http://www.gomulina.orc.ru/
http://fizzzika.narod.ru/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://physics.nad.ru/physics.htm
http://priidak.narod.ru/

7. TynpumHckuit M E. KayecTBeHHbIe 3anaun 1o pusuke B cpenHeit mkone. — M.: Ilpocserenue, 1916.
8. http://www fizika ru CaliT nus npenonasareneil GU3NKH, yHauxcs U UX POTUTEIEH.

9. http://college.ru/fizika/ College.ru: ®uznka

10. http://metodist.Ibz.ru/ M3patenscteo BUHOM. Jlabopatopust 3HaHUIA.

OcHamenue yue0HOro npouecca no gpusuke
y4e0HO0-71a00paTOPHBIM U KOMINIBIOTEPHBIM 000Py10BAHHEM

Jnst o0ydeHust ydawuxcsi B COOTBETCTBUM C MPOrpaMMOi 0a30BOrO u3ydeHus: (Qu3MKd
HeoOXoAMMa peanu3alusi AesITebHOCTHOTO Moaxoaa B OOy4YeHMH, KOTOpbIA TpeOyer MmOCTOSHHOM
onopsl npouecca o0yueHus: GU3MKe Ha JEMOHCTPAIIMOHHbIH KCIEPUMEHT, J1ab0paTopHbie padoThbl U
OIlbITbl, BbIIOJIHACMbIC Y4alLIUMUCH. Ka6l/lHeT (1)1/131/11(1/1 TUMHA3MKW OCHALUCH I1OJIHBIM KOMILJICKTOM
AEMOHCTPALIMOHHOTO M J1a0OPAaTOPHOTO O0OPYAOBAHMS B COOTBETCTBUM C MEPEYHEM Y4eOHOro
00opynoBanusi no GU3MKe 1J151 OCHOBHOM LUKOJIbL M KJACCOB ¢ 0a30BbIM M3Y4€HUEM NPEAMETA.

JleMoHcTpanuonHoe 0o0opynoBaHue 0O0ecnedrMBaeT BO3MOXKHOCTb HAOJIOAEHMS  BCEX
M3y4aeMbIX SIBJICHMH, BKIIOYEHHbIX B pabouyro nporpammy no ¢usuke. llpu sToM ucnonbssyrores -
KJACCUYECKUE H3MEpPUTE/bHbIE npuOOpbl M COBPEMEHHble LM(PPOBbIE CPEACTBA U3MEPEHMSI
busnyeckux BesMuMH, BXOAAWMX B obopyaosanue mnenrpa «louka pocray «lIIkosnbHbIiA
KBanTopuym».

Hcnonb3oBaHue TEMAaTUUECKMX KOMILIEKTOB Ja0OpPaTOPHOro O0OPYAOBAHMS MO MEXAHMKE,
MOﬂeKyﬂﬂpHOﬁ (1)1/131/11(6j SJCKTPUUCCTBY KW ONTUKE IO3BOJIACT OPraHU30BATb  BbINIOJIHCHUE
AEMOHCTPALIMOHHOTO U (PPOHTAIBHOTO SKCIEPUMEHTA, & TAKIKE CLIOCOOCTBYET:

*  (opmuposanuio o0uieyueOHOro ymenus - noaduparb 000pyI0BaHHUE B COOTBETCTBUU C IIEJIBIO
NPOBEJACHHUST CAMOCTOSITEJbHOTO UCCIE0BAHMS,

*  OPOBEACHUIO SKCIEPUMEHTAIbHON pabOThl HA JIFOOOM 3Tane ypoka,

*  (OPMUPOBAHUIO UCCJCAOBATEIbCKUX YMEHUH.

KomnuiekT o6opynoBanusi puznyeckoro kabuHeTa COCTOUT U3 CIENYIOLINX MO3ULIUIL:

1. YueOHo-Merommyeckast Jjureparypa no ¢usuke (y4eOHHKH, 3aJaYHUKH, AUAAKTHYECKHE
MaTepHalibl, ClIPaBOYHAsI IUTEPATYPA).

2. Texnuyeckue cpencrBa OOy4EeHHS - TEPCOHANBHBI KOMITBIOTEp C BBIXOAOM B HHTepHeT,
UHTEPAKTHBHAS MTaHEJb, MOOMIIbHBIA KOMITBIOTEPHBIH KJIacc.

3. Kowmmekt anexkTpocHaOxeHus: kabuHera QU3HNKHU.

4. Tlpubopbl sl AEMOHCTPALMOHHBIX ONBITOB (MpuOOpBl OOIIEro Ha3HA4YeHHs, MPHOOPHI IO
MeXaHUKe, MOJIEKYJISIPHOH (pH3HKe, SIeKTPHUUECTBY, ONTHKE U KBAHTOBOH (hr3HKE)

5. KommnbroTepHast usmMepuTesnbHas CUCTEMA.

6. Ilpubopsl myist GpoHTAIBHBIX JaOOPATOPHBIX PabOT M OMBITOB (HAOOPBE! OOOPYAOBAHUS MO BCEM
TeMaM Kypca PU3NKH).

7. bazoBas (oOsi3aTenpHasl) 4acTb M JOIOJNIHUTENBHOE oOOOpymoBaHue neHtpa «Touka pocrtay
«xonpubiii KBanTopuym». basoBas wactb COCTOMT M3 IHU(POBBIX NATYUKOB U KOMILJIEKTOB
CONYTCTBYIOIIMX  3JIEMEHTOB [UIA  OMNBITOB IO MEXaHWKE, MOJIEKYJSIpHOH  (u3mKe,
3JEKTPOJUHAMUKE U onTuke. JlonmojmHuTenapHOE oOOpynoBaHHE (NMPOQPMIBHBIA KOMIUIEKT) -
udposas nabdoparopust no gusuke: oguH OecripoBonHOM MynbTHHATIUK Releon Air «Pusmka-
5», mporpammuoe obecnieuenue Releon Lite u nByxkaHanbHas MPUCTABKA - OCIHULIoOrpad.

8. IIpuGops! st IPAKTHKYMOB.

9. Ilpunamnexsnoctn Uit onbiToB. (JlabopaTopHble NPUHAUIEKHOCTH, MaTepHANbl, IOCYAA,
UHCTPYMEHTBHI)


http://www.fizika.ru/
http://college.ru/fizika/
College.ru
http://metodist.lbz.ru/

10. Monenu.

11. TTeuatHsie mocobusi. (TabmuLbl, pa3gaToOYHbIE MATEPUAITBI).

Hudposas madbopaTopust mo
¢busnke (yueHn4eckas)

ObecneunBaeT BBITIOJIHEHNE SKCIIEPUMEHTOB IO TEMaM Kypca (QU3HKH.
Komnnexranus:

becripoBonHOW MynbTHAATYUK 1O (HU3HKE C 6-F0 BCTPOCHHBIMH
JaTYUKAMU:

u¢poBoil gaTynK TeMnepaTrypsl ¢ THANa30HOM U3MEPEHHUS HE Y)Ke UYeM
ot - 20 o 120C

HugpoBoit naTunk aOCOMOTHOTO NABJICHUS C AMATIA30HOM H3MEPEHHS HEe
yxe ueM oT 0 go 500 klla

JlaT4MK MarHUTHOIO MOJIS C AUANIA30HOM M3MEPEHUs He yxke 4eM oT -80
no 80 mMTn

JlaTuuK HanpsbKEHUs ¢ AMana3oHaMU M3MEPEHHUs He YXKe 4eM OT -2 710
+2B ; ot -5 no +5B; or-10 no +10B; ot -15 no +15B

JaTtunk ToKa He yke 4eM oT -1 1o +1A

JlaT4uuk akcenepoMeTp ¢ MOKa3aTeNssMu He MeHee ueM: +2 g; +4 g; £8 g
OTtnenbHble yCTPOICTBA:

USB ocuuyiorpad He MeHee 2 kanana, +/-100B

AKceccyaphl:

Kabens USB coennHHUTEIBHBIHI

3apsimHoe ycrpoiictBo ¢ kabenem miniUSB USB Anantep Bluetooth 4.1
Low Energy KoHCcTpykTOp 17151 IPOBEACHUS SKCIEPUMEHTOB

KpaTkoe pykoBOACTBO MO 3KCIUTyaTallly LU(PPOBOI TabopaTopuu
[IporpammHoOe obecrieuenne

Mertonnueckue pexomenpanuu (40 pabor) Hammume pyccKOsS3BIMHOTO
calita noaaepxku Hanndue BUACOPOIUKOB.
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