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HOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamma no yuebnomy npeamery «@Pusmka» nmist 10-11k1acca mOMHOCTBEO
cootBercTByeT @PII o yuebHOMY mpenmery «Dusukay, yreepxknaeHHol B cocrase @OIT COO.
@OPII mo yueOHOMY mpenmery «@Pu3HKa» HEMOCPEACTBEHHO MPHUMEHSETCS NMPHU pPeatn3aluu
obs3arensHoit yactu OOIT COO.

Pabouass mporpamma mo ydeOHOMy mnpenmery «®Pusmka» chopMupoBaHa C yUETOM
paboueii mporpammsbl Bociutanust COO (11.18.2.2 ®I'OC COO). Pabouas mporpamma mo3BOJISIET
UCTIOJIb30BaTh BOCIIUTATENbHBIA MOTEHIINAI KAKIOTO YPOKa!

- YCTaHABIMBATb JIOBEPUTENIbHbIC OTHOIICHHS  MEXIy YYHTEIeM H  YYCHHUKaMH,
CHOCOOCTBYIOIIME TTO3UTUBHOMY BOCIIPHSATHIO VYALIUMHCA TPeOOBaHMH M TPOCHO yUUTENs,
AKTUBU3ALMH WX MTO3HABATEIBHOMN NESITeIbHOCTH,

- mOOyXZ1aTh MIKOJBHUKOB COOJIOAATh HAa YPOKE OOIIENpUHSATBIE HOPMBI MMOBENEHUS, MpPaBUia
o0ImeHus co cTapiiuMu (YIUTEISIMUA) i CBEPCTHUKAMH (IIKOJIbHUKAMN),

- MIPHUBJIEKaTh BHUMAaHHE IIKOJbHUKOB K IIEHHOCTHOMY aCIEKTy M3y4aeMbIX Ha YPOKE SIBJICHUH,
OpPraHU30BBIBaTH padOTy peTell ¢ conMaiIbHO 3HAYMMOH uHpopManmeld — o0OCyXIaTs,
BBICKa3bIBATh MHEHHE;

- HCIIOJIb30BaTh BOCIIUTATEIBbHBIE BO3MOXKHOCTH COZEPKaHHUS Y4eOHOro mpenMera uepes
JEMOHCTPALMIO JETSIM IPUMEPOB OTBETCTBEHHOT'O, TPAXKIAHCKOTO MOBENEHUs, IMPOSBICHUS
YeJI0BEKOTIOOUS 1 TOOPOCEPACUHOCTH,

- TPUMEHSTh HA YpPOKE UWHTEPaKTUBHbIE (OPMBI pPabOTBHI: HHTEJUICKTyaJbHBIE HWIPHI,
IUIAKTHUECKUH TeaTp, TUCKYCCHH, padoThl B mapax u ap.;

- OpraHu3OBBIBATh INE(PCTBO MOTHUBHPOBAHHBIX M OJPYAUPOBAHHBIX YYaIIUXCA HaL HX
HEYCIEBAIOIUMI OTHOKJIACCHUKAM,

- UHUIIMAPOBATh M MOAAEPIKUBATDH UCCIENOBATENBCKYIO 1€ATENbHOCTD IKOJIbHUKOB.

OBIIAA XAPAKTEPUCTHKA YUEBHOT'O TIPEJMETA «®H3UKA» (BA3OBBII
YPOBEHD)

[Iporpamma mo ¢usmke 0a30BOrO YpPOBHS Ha ypOBHE CpeaHero odmero oOpa3oBaHHS
pa3paboTaHa Ha OCHOBE TOJOXEHWH M TpeOOBaHMH K pe3yibTaTaM OCBOEHHsS OCHOBHOHN
obpazoBatenbHO mporpammbl, npenactaBieHHbix B DPI'OC COO, a Ttakke ¢ y4€ToM
benepanpHON pabouell mporpaMMbl BOCIIMTAHHMS M KOHLEMIMHM TPENOAaBaHUs y4eOHOTo
npenvera «Dmuka» B oOpa3oBaTenbHbIX —opraHmzanmsx Poccuiickoii  ®epepanuuy,
peann3yIoLINX OCHOBHBIE 00pa30BaTENbHbIC TPOTPAMMBI.

Conepxanue mnporpaMmel 1Mo (PU3MKE HANpaBIeHO Ha (POPMHPOBAHHE ECTECTBEHHO-
HAy4HOH KapTuHBI Mupa obyuarommxcs 10-11 kmacco nmpu obydeHun ux ¢pusuke Ha 6a30BOM
yPOBHE Ha OCHOBE CUCTEMHO-JIESITEIbHOCTHOTO noaxoaa. IlporpaMma no ¢pusnke COOTBETCTBYET
tpedoBanusiM ®I'OC COO k miuaHUpPyeMbIM JIMYHOCTHBIM, NMPEIMETHBIM U METAIPEeIMETHBIM
pe3yibTrataM OOyYeHHs, a TaKKe YUYUThIBAET HEOOXOAMMOCTb peajM3aluyd MEXKIIPEIMETHBIX
CBsi3ell (PM3MKM C €CTECTBEHHO-HAYYHbIMH y4eOHbIMH mpeameraMu. B Hell ompenenstorcs
OCHOBHBIE L€ M3Y4eHUs1 (PH3UKU HAa yPOBHE CPEmHEro odmero oOpa3oBaHUs, MUIAHUPYEMbIe
pe3yJibTaThl OCBOCHHUS Kypca (PHM3MKH: JMYHOCTHBIE, METalpeAMETHbIe, MNpeAMeTHble (Ha
0a30BOM YPOBHE).

IIporpamma 1o (puU3MKe BKIFOYAET:

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

NPEAMETHBIE PE3yJIbTaThI 110 To/1aM O0Y4YEHNS;



e conepxanue yueOHOro mpeamera «Pu3nkay mo rogam oOyUEHMs.

du3nka Kak Hayka o Haubosee O0IIMX 3aKOHAX MPHUPOJIBL, BBICTYIIAs B Ka4eCTBE yueOHOro
npeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKJIQJ B CHCTEMY 3HAHUI 00 OKpY’KaroIleM MHpe.
IIxonbHbI Kypc (QU3MKH — CHCTEMOOOPA3yIOIUH JUIsi €CTeCTBEHHO-HAyUHBIX Y4eOHBIX
NPEIMETOB, IMOCKOJIBbKY (PU3MUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBJICHUH, H3y4aeMbIX
xumuel, ouonorueit, pusmueckoii reorpadueit u actpoHomueil. Mcrnonp3oBaHne U aKTUBHOE
npuMeHeHne (U3NYeCKNX 3HAHUH ONpeneNnseT XapakTep H pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe SHEePreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, TIOJYYEHHs HOBBIX
MaTepHaJioB C 3alaHHBIMU CBOMCTBAMU U ApYyrux. M3yueHnne pu3nkyu BHOCHT OCHOBHOMN BKJIAJ B
(bopMHUpOBaHHE €CTECTBEHHO-HAYYHON KapTHHBI MHpa 00y4aroImuxcs, B GOPMUPOBAHHE YMEHUN
NPUMEHSTh HAYYHBIH METOJ] TIO3HAHMSI ITPH BBITIOJIHEHUN UMHU YI€OHBIX NCCIIETOBAHUM.

B ocHOBY kypca Gpu3MKH Al YPOBHS CpeAHEro oOmero o0pa3oBaHus MOJOKEH PsJ UACH,
KOTOpPBIE MOJKHO PACCMATPUBATh KaK MPUHIIUITBI €r0 IIOCTPOCHHUSI.

Hoes yerocmuocmu. B cOOTBETCTBUU € HEH KypC SIBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COIEP KUT MaTepHall U3 BCEX pa3fesioB (PH3HKH, BKIFOUAET KaK BOMPOCHI KJIACCHYECKOW, TaK U
COBPEMEHHOH (PU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUH ¢ Hell MaTepuan Kypca pu3uku oObeqUHEH BOKPYT
¢usnueckux Teopuil. Bemymum B Kypce sBusiercs (OPMHUPOBAHHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepPUH, BEIECTBE U MOJIE.

Hoesn eymanumapusayuu. E€ peanmuzanyisi IpeanonaraeT UCHoIb30BaHHE TYMaHUTAPHOTO
NOTeHIMa a PU3NIECKON HAYKH, OCMBICIIEHHE CBSI3U Pa3BUTHs (U3UKH C Pa3BUTHEM OOIIECTBa,
a TAaKXKe C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMU U SKOJIOTHYECKHMHU TIPOOIeMaMu.

Hoes npuxnaonoi nanpasnennocmu. Kypc ¢pusnku npenmonaraet 3HaKOMCTBO € ITUPOKUM
KPYI'OM TEXHHYECKUX U TEXHOJIOTHYECKUX MPIIIOKEHUH H3yUYEHHBIX TEOPHHA U 3aKOHOB.

Hoesn sxonoeusayuu peammsyercsi IMOCPENCTBOM BBEACHUS BJEMEHTOB COAEPIKaHUS,
MOCBSIIEHHBIX HKOJIOTHYECKUM TPOOJIeMaM COBPEMEHHOCTH, KOTOpbIE CBsI3aHBI C Pa3BUTHEM
TEXHHUKU U TEXHOJIOTHH, a TaKKe 00CYKACHUS MpoOJIeM pallOHAIBHOTO PUPOIOIOIb30BAHUS U
JKOJIOTUYECKOH 0€30MacHOCTH.

CreprXHEBBIMH 3JIEMEHTaMH Kypca (PU3MKH Ha YPOBHE CpeOHero olmero oOpa3oBaHUs
ABISIFOTCSL pu3ndeckue Teopun (GOPMUPOBAHHME MPEACTABICHHH O CTPYKType MOCTPOSHHS
¢usndeckoii Teopuu, ponau (PyHIAMEHTAJIbHBIX 3aKOHOB M TPUHIMIIOB B COBPEMEHHBIX
NPEACTaBICHUSAX O MPUPOAE, TPAHUIAX NMPUMEHUMOCTH TEOPUH, ISl ONMUCAHHS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U IIPOLIECCOB).

CucCTeMHO-IeSITeTbHOCTHBIN MOAXOA B Kypce (PH3UKH Peau3yeTcs MPEKIe BCEro 3a CUéT
OpTaHU3aLMH SKCIIEPUMEHTAIBHON AesTeabHOCTH obydatommxcs. J{mst 6a30BOro ypoBHs Kypca
($U3MKH — 3TO UCHOJIB30BAHHE CHUCTEMBbI (PPOHTANBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U
nabopaTopHbIX PadOT, KOTOpble B mporpamme Mo (usuke oObeaUHEHBI B OOMIMI CIHUCOK
YUEHHUECKUX MPaKTUYeCKHX padoT. BrimeneHne B yka3aHHOM mepevyHe J1adopaTopHbIX pador,
NPOBOAUMBIX ISl KOHTPOJII M OLEHKH, OCYLIECTBISIETCS YYaCTHHUKAMH OOpa3OBaTENIbHOTO
nporecca UCXOAst U3 OCOOEHHOCTEH TUIAHUPOBAHUS M OCHalleHus kabuHera ¢usuku. [Ipu sTom
oOecrieunBaeTcsl OBJNaACHUE OOYYArOIIMMUCS YMEHHUSMH MPOBOAUTH KOCBEHHBIE W3MEPEHUS,
UCCIIEIOBAHNSl 3aBUCHMOCTEH (DM3MUECKMX BEJNMYMH M IIOCTAHOBKY OIBITOB IO IPOBEPKE
NPEIJIOKEHHBIX THITOTE3.

Bonbmoe BHUMaHNE yOENsAETCsl PEIIEHUIO PACUETHBIX M Ka4eCTBEHHBIX 3anad. [lpu sTom
IUISL pacUETHBIX 3a/1a4 PUOPUTETOM SIBIIFOTCS 33a4 C SIBHO 3aJaHHON (PU3NYECKON MOJIEINBIO,
MO3BOJISIFOIME TPUMEHSTh HM3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK W3 OJHOIO pasfiela
Kypca, Tak 1 UHTETPUPYS 3HAHUS U3 Pa3HBbIX pas3nenoB. JJisl kKadueCTBEHHBIX 3a7a4 MPHOPUTETOM
ABJISTIOTCSL 3aJaHMsl Ha OOBSICHEHHWE TpOTeKaHWs (U3NYECKUX SIBICHUH M TPOIECCOB B



OKpY’KaloIel >KU3HH, TpeOyromue BbiOOpa (PU3NUECKOW MOAENU ISl CUTYallud MPAKTUKO-
OPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MaTepuanbHO-TEXHUYECKOMY
obecriedeHno y4eOHOro mporecca 0a3oBbI ypOBEHb Kypca (U3MKH HAa YPOBHE CPEIHEro
oOmmero o0pa3oBaHMs JOJDKEH M3y4aTbCs B YCIOBUSAX NMPEIMETHOro kabuHeTra (U3MKH WIH B
YCJIOBHSIX MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTeCTBEHHO-HAy4YHOro Lukia. B xabunere
¢bu3nKu KOKHO OBITH HEOOXOANMOE JTabopaTOpHOE 0OOPYAOBAHNE JJIsI BHITIOJHEHHUS YKAa3aHHBIX
B TMporpamMme 1O (H3MKe YYEHHMYECKHMX MPAKTHYECKMX paboT U IEeMOHCTPALMOHHOE
obopynoBaHue.

JemoHCTpaunoHHoe obopynoBaHue (OPMHUPYETCsT B COOTBETCTBUU C  IMPHHLUIIOM
MHHHMAJIBHON JTOCTaTOYHOCTH M O0ECIEeYMBAET IMOCTAHOBKY MEPEUHCIEHHBIX B MPOrpamMMme 1o
¢u3nKe KIIOUEBBIX AEMOHCTPALUN UIsI WUCCIECAOBAHUS HM3Y4YaeMbIX SIBJICHUH M IPOLECCOB,
SMIHUPUIECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TIPUMEHEHUH.

JlaboparopHoe oOopymoBaHHE ISl YUEHHUYECKHX IMPaKTHYeCKuX pabdor (opmmupyercs B
BU/I€ TEMAaTHUYECKUX KOMILUIEKTOB M OOECIEYMBAETCS B Pacdyére ONHOTO KOMIUIEKTa Ha IBYX
oOyuaromuxcsa. Temarndeckue KOMIUIEKTHI JabOpaTOPHOro OOOPYAOBAaHUS AOJDKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJNIb30BAHMH AHAJOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTENbHBIX CUCTEM B BUIE LIU(PPOBBIX JaOOpaTOPHIA.

OCHOBHBIMH LETSIMH U3y4eHUs PU3NKHU B 001IeM 00pa30BaHUU SIBIISIOTCS:

e (QopMupoBaHHEe HHTEpPeCa M CTPEMJICHUS OOYYAIOIIMXCA K HAYYHOMY H3YUYECHHIO

NPUPOABI, PA3BUTHE UX MHTEJUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPENCTABJIEHHWH O HAy4YHOM MeETOA€ TIO3HaHUs U  (POPMHUpPOBaHUE
HCCIIEIOBATEIBCKOTO OTHOLIEHUS K OKPYIKAIOIINM SIBJICHUSIM,;

e (opMupOBaHHE HAYYHOIO MHUPOBO33PEHHS KaK Pe3ysIbTaTa M3YYEHHUsSI OCHOB CTPOCHHS
MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (PU3UKH,

e (opMupoBaHHE YMEHUH OOBACHATH SIBJIECHUSI C UCTIOIb30BaHNEM (DH3HUECKUX 3HAHUH U
HAYYHBIX J10Ka3aTeNbCTB,

e (opMupOBaHHE MPEICTABICHUH O POJU (PU3UKHU ISl PA3BUTHS IPYTUX €CTECTBEHHBIX
HAYK, TEXHUKH U TEXHOJIOTHIA.

JlocTiokeHne 3TUX Lened oOecrednBaeTcsl PelIeHHeM CIEAYIOIMX 3ahad B Ipolecce

U3y4eHUs Kypca (U3NKU Ha YPOBHE CPEIHEro o0miero o0pa3oBaHus:

e mnpuoOpeTeHne CUCTEeMbl 3HAaHUH 00 OOmMX (PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSIX, BKIFOUAs MEXAHUKY, MOJIEKYJSIPHYIO (PU3UKY, SIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3MKy U 3EMEHTbI aCTPOPHU3UKY,

e (QopMupoBaHHE YMEHHH NPUMEHSTh TEOPETHYECKHE 3HAHUS sl  OOBSICHEHUs
¢u3nUecKUX SIBJICHUH B MNPUPONE M ISl NPHUHITHS NPAKTUYECKHX PpEIIeHUH B
MOBCEHEBHOM JKU3HU,

® OCBOEHHE CIOCOOOB pEIICHMs PA3NMYHBIX 337ad C SIBHO 3aJaHHON (PU3MUEcKOi
MOZIENBIO, 3a7ay, TOAPA3yMEBAIOLINX CAMOCTOATENbHOE CO3JaHue (U3NIECKOH
MOJIENH, aIeKBATHOHN YCJIOBHUSIM 3a1auHy;

e T[OHMMaHHE (PU3MUECKUX OCHOB U TMPUHLUIIOB IEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTHIECKUX MPOLIECCOB, X BIUSHUS HA OKPYKAIOIIYIO CPeny;

® OBJIQJACHHE METOJAMH CaMOCTOSITENIbHOTO TUIAHUPOBAHUS M MPOBENEHUsS] (PU3HIECKUX
SKCIIEPUMEHTOB,  aHalIW3a W  HMHTEpIpeTauud  WHPOpPMAaUMH,  ONpeAeIeHUs
JIOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTaTa,

® CO3/1aHUE YCJOBHUH AJsl Pa3BUTHUS YMEHUN MPOEKTHO-UCCIEAOBATENbCKON, TBOPUECKON
TESATEIbHOCTH.



MECTO YYEBHOI'O IIPEJIMETA «®PU3UKA» B YHEBHOM IIJIAHE

Ha usyuenue ¢usuku (6a30BbIli ypOBEHb) Ha YpPOBHE cpemHero odmero oOpasoBaHHS
orBoxutcst 136 vacos: B 10 kimacce — 68 vacos (2 yaca B Henenmo), B 11 ximacce — 68 yacos (2
4aca B HEZEIIO).

[Ipennaraemslii B mporpamme 1o Gpu3nke nepeueHp JadopPaTOPHBIX U MPAKTHYECKUX padoT
SIBJISIETCSl PEKOMEHOBaHHBIM, YUUTENb [eNlaeT BbIOOP MpoBeneHusi JabopaTopHBIX padoT U
OIBITOB C YYETOM MHIUBUAYAJIbHBIX OCOOEHHOCTEH 00yYarOIUXCs.



COAEP/KAHUE OBYYEHUA

10 KJIACC
Pasznen 1. ®u3uka u MeTOABI HAYYHOI0 NO3HAHUS
®dusuka — Hayka o mpupoge. Hayunele MeTonbl mo3HaHus OKpyxkaromero mupa. Pomip
SKCIIEPUMEHTA U TEOPUH B MPOLIECCE TTO3HAHUS MPUPOIBL. IKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (U3NIECKUX SIBIEHUH U TmpoueccoB. Hay4nble rumore3sl. Pusndeckne
3aKOHBI U TeOpuH. [ paHUIIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUS.
Ponmb m mecro ¢us3uku B (OPMHUPOBAHUM COBPEMEHHOH HAy4YHOH KAapTUHBI MHpPA, B
MPaKTUYECKON ACSITENbHOCTHU JIFOAEH.
Jlemoncmpayuu
AHanorosble 1 U(PPOBBIE H3MEPUTEIbHBIE TPUOOPDI, KOMITBIOTEPHBIE TATUUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe pABukeHHe. (OTHOCUTEIBHOCTb MeEXaHMUYECKOro mAsmxkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemernenue, CKOpoCTb (CpemHsisl CKOPOCTb, MTHOBEHHAsl CKOPOCTb) M YCKOPEHHE
MaTepuaIbHON TOYKH, UX MPOEKIMH Ha OCH CUCTeMbl KoopauHaT. CliockeHue NepeMelieHuil u
CJIOJKE€HUE CKOPOCTEH.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE NBIoKeHue. I paduku 3aBHCUMOCTH
KOOPJAHMHAT, CKOPOCTH, YCKOPEHMUs], yTH U NEPEMELICHUS] MAaTEPUAIBHON TOUYKH OT BPEMEHH.

CobOoaHoe nagenne. Y CKOpeHrne CBOOOIHOTO MaIeHUsI.

Kpusonuneiinoe pasuxeHue. JIBHKEHME MaTE€pUAIbHOM TOYKH IO OKPY>KHOCTHU C
MOCTOSTHHOW MO MOAYJII0 CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHas CckopocTb. llepuon u
yactoTta obpatuenus. LleHTpocTpeMHuTeNbHOE YCKOPEHNE.

TexHuueckue yCTpPONWCTBA M MNPAKTUYECKOE MPUMEHEHUE. CHUAOMETP, MABUXEHHUE
CHapsAOB, LIETTHbIE U PEMEHHBIE TEPEAAYH.

Jlemoncmpayuu

Mogene cucTeMbl OTCUETA, UIUTFOCTPALIUS KHHEMATHUECKUX XapPAKTEPUCTHK JBUKEHUS.

[IpeobpazoBanre NBHXKEHHH C HCIIOb30BAHHEM MPOCTHIX MEXAHH3MOB.

ITaneHue Ten B BO3AYX€E U B Pa3pEKEHHOM IIPOCTPAHCTBE.

Habnronenne nmkeHus Tena, OpOIEHHOro MO YIJIOM K TOPU30HTY B TOPH30HTANIBHO.

Hsmepenune yckopeHust CBOOOTHOTO MafeHHUsI.

HamnpasneHne ckOpOCTH NPH ABUXKEHHUH 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HsyueHne HepaBHOMEPHOI'O ABMKEHUS € LEJIBI0 ONPENeNIEHUs MTHOBEHHON CKOPOCTH.

HccnenosaHue  COOTHOLIEHUST ~ MEXAY  NyTsIMH,  NPOWIAEHHBIMH  TEJIOM 32
MOCNEIOBATEJIbHbIE PABHBIE IIPOMEXKYTKH BPEMEHHM IPU PAaBHOYCKOPEHHOM [BHXKEHHUH C
Ha4yaJbHOW CKOPOCTBIO, PABHOM HYJIIO.

H3syueHne nBUXKEHUs [IAPUKA B BSI3KOM JKUKOCTH.

UzydeHue nBIKEHUs Tena, OpPOIEHHOrO TOPU3OHTAIBHO.

Tema 2. /lunamuka

ITpuaumn otHocuTenpHocTH [Nanunes. Ilepseiii 3akoH HeroTona. MHepLnanbHble CHCTEMBI
OTCHUETA.



Macca Tena. Cuma. IlpuHuun cyneprnosunmu cui. Bropoi 3akon HberoToHa st
MaTepuaibHOMN Touku. Tpetuil 3akoH HbIOTOHA 1711 MaTepUAIbHBIX TOYEK.

3akoH BceMupHoro TaroteHus. Cuma TsxecTu. IlepBas kocMuyeckast CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, ckonbxkenus, kadeHus). Cuia TpeHus. Cyxoe TpeHuUe.
Cua TpeHHs CKONBXXKEHHUS U cuiia TpeHus nokost. Kosgumuent tperns. Cuna conpoTUBICHUS
IIPU ABUKEHUU TeJa B KUAKOCTU WM rase.

[ToctymaTenbHOE U BpalaTenbHOE IBHKEHHE a0COIIOTHO TBEPIOTO TEa.

MoOMEHT CHJIBI OTHOCUTENBHO OCH BpameHus. Ilmedo cunbl YcnoBus paBHOBECHs
TBEPAOIO TEJIA.

TexHuyeckue ycTpoiicTBA M IMpakTUYECKOEe NPUMEHEHHE. TMOAUIMITHUKY, ABUXXEHHE
HCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBneHne NHEPLIUU.

CpaBHeHHe Macc B3aUMOAEHCTBYIOLIUX TEJL.

Bropoii 3akon HeroToHA.

Hsmepenue cun.

CnosxeHue cu.

3aBHCHMOCTD CHJIBI YIIPYTOCTH OT Ae(pOpMaLnu.

HesecomocTts. Bec Tena npu yCKOPEHHOM NOABEME U MAJECHUH.

CpaBHeHHe CUJT TPEHUS MOKOsI, KAU€HUS] U CKOJIbKEHMUSI.

Ycnosust paBHOBECHUs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

Uzyuenue neuxeHns Opycka Mo HAKJIOHHOH IIOCKOCTH.

Hccnenosanue 3aBUCUMOCTH CUJ YNPYTOCTH, BO3HUKAIOLIUX B NMPYKHUHE U PE3UHOBOM
obpasie, ot ux aedopmanum.

Hccnenosanue yCcioBuil paBHOBECHs TBEPAOIO TENA, UMEIOLIETO OCh BPALEHUS.

Tema 3. 3axonst coxpanenus ¢ MexanHuke

HNmnynbec MaTepuaabHON TOUKH (TeNa), CUCTEMbI MaTepHANbHBIX TO4YeK. MMImybe cubl u
M3MEHEHHE UMITyJIbCca Tejla. 3aKOH COXPaHEHHs! UMITyJIbca. PeakTHBHOE IBHJKEHUE.

Pabora cusbl. MOIHOCTD CHITBL

Kunernueckasi sHeprusi MarepuasbHOW TOUkH. Teopema 00 M3MEHEHHMH KHHETHYECKOU
SHEpPTHUU.

ITorenumanpHas sHeprus. [loTeHmanbHast SHEPTUs yIpyro AeGpOpMHPOBAHHON NPy KUHBL.
[ToreHumanpHast sHEPTHst TeNa BOJN3U OBEPXHOCTH 3EMITH.

[ToreHumanpHple W HENMOTEHIHadbHbIE CHIIBL CBsi3b pabOThl HEMOTEHLUANBHBIX CHII C
HN3MEHEHHEM MEXaHNYEeCKOW SHEPTrUu CUCTEMBbI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM HHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHMUSI.

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

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITyJIbCa.

PeakTuBHOE NBUXKEHUE.

ITepexon moTeHUMANIBHON YHEPTUN B KHHETHYECKYIO H OOPaTHO.

Yuenuveckuii sxcnepumenm, nabopamopusie pabomuol



UzydeHne aOCOMIOTHO HEYNpPyroro yaapa ¢ TOMOIIBIO ABYX OIMHAKOBBIX HHUTSHBIX
MAasiTHUKOB.

UccnenoBanue cBsi3u paboThl CHIIBI C U3MEHEHHEM MEXaHWYEeCKOH 3HEepruu Tesa Ha
IpUMepe PacTsLKEHUsI PESUHOBOTIO JKIYTa.

Pasznen 3. MoaexkyasipHasi pU3HKA 1 TEPMOAHHAMHKA

Tema 1. Ocrogst MOIEKYIAPHO-KUHEMUUECKOU meopul

OCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETHIECKON TEOPUH U MX OIBITHOE OOOCHOBAHHE.
BbpoyHoBckoe mBmwkenue. Juddysus. Xapaktep IOBUXKEHMS M B3aUMOJEHCTBUS YaCTHLL
BemecTBa. MOJENU CTPOEHHUS Ta30B, JKUAKOCTEH M TBEPIOBIX Tel M OOBSICHEHHE CBOMCTB
BELIECTBA HAa OCHOBE ATUX Mojejend. Macca u pasMepbl Mosiekya. KonnuectBo BeliecTsa.
IlocrostnHas ABoraapo.

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

Mopenp uneanpHoro rasa. OCHOBHOE ypaBHEHHME MOJIEKYJSIPHO-KHHETHYECKONH Teopuu
U/IeaTbHOTO Ta3a. AOCONIOTHast TeMmIeparypa Kak Mepa CpenHell KHHETHYECKOW 3SHEPTruu
TEIJIOBOro ABWKEeHMs 4actull rasa. Illkama temneparyp KenbBuHa. ['a30Bble 3aKOHBI
VYpasuenne Menpaeneesa—Knaneitpona. 3akon Jlanbrona. M3omporeccel B uaealbHOM Taze ¢
MIOCTOSIHHBIM KOJIMYECTBOM BelnecTBa. [ paduueckoe mpeacTaBiIeHne H30MPOLECCOB: H30TEPMA,
u3oxopa, uzobapa.

TexHnueckue ycTponcTBa U MPAKTUIECKOE MPUMEHEHUE: TEPMOMETp, OapoMeTp.

Jlemoncmpayuu

OnbITEl, AOKa3BIBAIOLIME IHUCKPETHOE CTPOCHHE BemecTBa, Gororpaguu MOJeKy
OPraHUYE€CKUX COECIUHEHUH.

OmnbrTe! 10 1MHY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO IBHKEHHUSI.

Mogens onbita LltepHa.

OnbIThI, JOKAa3bIBAIOLINE CYIECTBOBAHNE MEKMOJIEKYJISIPHOTO B3aUMOAEHCTBHUSI.

Mogens, HITFOCTPUPYIOLIAs NPUPOAY NaBJICHUS ra3a Ha CTEHKU COCYAa.

OnbIThI, WTIOCTPUPYIOLINE YPaBHEHNE COCTOSHUS UAEATBbHOIO rasa, H30MpOLECCHI.

Yuenuueckuii sxcnepumenm, rabopamopusie pabont

Omnpenenenne Maccbl BO3[yXa B KJACCHOM KOMHAT€ Ha OCHOBE H3MepeHUil oObéma
KOMHATBhI, 1aBJIEHUs U TEMIIEpPaTypbl BO3AyXa B HEM.

Hccnenosanue 3aBUCUMOCTH MEXy MapaMeTPaMH COCTOSIHHSI PAa3PEKEHHOIO rasa.

Tema 2. Ocnoest mepmoOunamuru

TepMonuHaMuyeckass cucremMa. BHYTpeHHss 3Heprus TEPMOAMHAMHUYECKON CHCTEMBbI U
crocoOr! €€ m3mMeHneHus1. KonmuecTBo TemioTel U paboTta. BHYyTpeHHsIsI SHEPTHsT OHOATOMHOTO
UeanbHOro rasa. Buael tennonepenadn: TEIIONPOBOAHOCTb, KOHBEKLUS, U3Ty4YEeHHE. Y AeNbHAs
TEIUIOEMKOCTB BelecTsa. Koau4yecTso TEMIOTEI P TEIUIONepeaaye.

ITonsitue 06 ammabatHoM mpouecce. Ilepselii 3akoH TepMoamHaMuku. IlpuveHenme
NIEPBOTO 3aKOHA TEPMOAMHAMUKH K m3omnpoueccaM. [ padudeckas nHTepnperanus padoThI rasa.

Bropoii 3akon TepmonnHamMuki. HeoOpaTuMoCTh IPOLIECCOB B MIPUPOJIE.

Tennosbie MamuHbl. [IpuHImne! neficTBus TeroBbix MauH. [IpeobpasoBanus 3HEpTUN B
TeruioBeIX MamuHax. KoadduumueHnt nonesnoro neiictus teruioBoi mammebl. [lukn Kapho u
ero Ko3(pUIMEHT MOJIE3HOTO NeHCTBHA. DKOIOTHIECKHUE POOIEMbI TETIOSHEPTETHKH.

TexHuyeckue ycTpoilcTBa M MpakTUYECKOE IPUMEHEHHE. JABUraTellb BHYTPEHHEro
cropaHusi, ObITOBOH XOJIOAMIIBHUK, KOHAHLIMOHED.



Jlemoncmpayuu

U3MmeHeHNe BHYTpEHHEH SHEPruy Teia NMPH COBEPUICHHH palOOThI: BBUIET NMPOOKH W3
OyTBUIKH TOJ NEHCTBHEM CXKaTOro BO3[yXa, HarpeBaHue 3dupa B JATYHHOH TpyOKe MyTéM
TpeHUs! (BUICOIEMOHCTPALIHS).

U3meHeHNe BHYTpEeHHEH SHEPruu (TeMIIepaTyphel) Teja MpH TeIuonepenaye.

OmnpIT M0 agadaTHOMY PACIIMPEHHIO BO3AyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoii TypOHHBI, JBUTATENSI BHYTPEHHErO CTOPAHMS, PEAKTUBHOTO ABUTATENS.

Yuenuueckuii sxcnepumenm, rabopamopusie pabonvt

Hsmepenue yaeapbHON TEMIOEMKOCTH.

Tema 3. Azpecammnisie cocmoanun eewjecmea. MDazogvie nepexont

[TapoobpazoBanne u koHpmeHcanusi. Mcmapenwe wu  kunenwe. AOCOMOTHas W
OTHOCHTEJIbHAS BIAYKHOCTh BO3yxa. HachleHHbIH nap. YaenpHas TEIuioTa napoodpa3oBaHuUs.
3aBHCHMOCTD TEMIEPATYPhI KUTIEHHSI OT JaBJICHUS.

Teépnoe Teno. Kpucrannmueckue u amopdHbie Tena. AHU30TPOIHUS CBOMCTB KPUCTAJUIOB.
Kunkxue xpucramisl. CoBpeMeHHble Marepuanbl. [lmaBneHue W KpHUCTAH3ALMs. Y AeTbHas
TerutoTa riasnenus. CyOonumarus.

YpasHeHue TerioBoro dajgaHca.

TexHnueckne yCTpOWCTBA M TMPAKTHUECKOE MPUMEHEHHE. THIPOMETP H IICUXPOMETP,
KaQJIOPUMETP, TEXHOJOTHH TIIOJYYEHHs] COBPEMEHHBIX MAaTepHajioB, B TOM 4YHUCIE
HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HAaCHIIEHHBIX MAPOB.

Kunenune npyu moHWKEHHOM JaBJICHHUH.

CriocoObl M3MepeHus BJIaKHOCTH.

Habnronenne HarpeBaHus ¥ IJIaBJIEHHUS] KPUCTAJUTMYECKOTO BEILIECTBA.

JleMOHCTpaLys KPUCTAIIOB.

Yuenuueckuii sxcnepumenm, rabopamopusie pabonot

H3MepeHne OTHOCUTENbHON BIIAYKHOCTH BO3yXa.

Pa3nen 4. daekrpoanHaMuka

Tema 1. drexkmpocmamuka

OnexTpuzauus Tejl. OJeKTpuueckuil 3apsn. JlBa BuUa DJIEKTPUUECKUX 3apsfoB.
IIpoBogHUKH, TUBIEKTPUKH U MTONYIPOBOJHUKH. 3aKOH COXPaHEHMsI SJIEKTPUUECKOT0 3apsija.

Bzaumoneiicteue 3apsimoB.  3akoH  Kynona. Toueunslii  siexTpudeckuil — 3apsn.
Onextpuueckoe 1mone. Hanpspk€HHOCTH snexkTpuueckoro rmnossd. IlpuHuun cyneprnosuuuu
SJIEKTPUYECKUX MOJieH. JINHUM HANPSDKEHHOCTH 3JIEKTPUYECKOTO OIS

Pabora cun snektpoctarmueckoro mnosst.  [loreHmwman. PasHOCTP  MOTEHIHAJIOB.
IIpoBOAHUKU U TUAJIEKTPUKH B 3JIEKTPOCTaTHUECKOM NoJie. JlusnekTpudeckas IpOHULIAEMOCTb.

OnexktpoéMkocTh. Konpmencarop. DIEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpAa. JHEPTHs
3apsKEHHOTO KOHZEHcaTopa.

TexHuyeckue ycTpoicTBa M MNpaKTUYECKOE NPHUMEHEHUE. 3JEKTPOCKOI, 3JIEKTPOMET,
3NIEKTPOCTATHYECKAs] 3AIMUTA, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOp, KOMHUPOBAJIBHBIN
amnmnapar, CTPyUHBIA IPUHTEDP.

Jlemoncmpayuu

Y CTpOUCTBO U NPUHLUI ACHCTBUS SJIEKTPOMETPA.

BzaumopeiicTBue Ha3AEKTPU3OBAHHBIX TEJI.



DIIeKTpUUeCcKOe MOJIe 3apsyKEHHBIX Tell.

IIpoBOAHUKH B 3JIEKTPOCTATUYECKOM I10JIE.

DJEKTPOCTATUYECKAS 3AIINUTA.

JINBEeKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTOpa OT IUIOINaAu  IUIACTHH,
pPacCTOSIHUA MEXIY HUMU U AUBJIEKTPUUECKOI MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHEHCaTopa.

Yuenuueckuii sxcnepumenm, rabopamopusie pabonvt

HsmepeHne 351eKkTpOEMKOCTH KOHAEHCaTOopa.

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

DNeKTpuUecKUil TOK. YCIOBUs CYLIECTBOBAHMsI 3JIEKTpUUeckoro Toka. McTouHuku ToKa.
Cuna toka. ITocTosiHHBIH TOK.

Hanpsxenue. 3akon OMa 151 ygacTka LemnH.

DnekTpuieckoe COMPOTHUBJICHHUE. VY nenbHoe COTIPOTHBIIEHUE BELIECTBA.
ITocnenosarenpHOe, NapajielbHOE, CMEIIAHHOE COEAMHEHHE TPOBOAHUKOB.

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

DNeKTPOABMKYIIAsl CUJla U BHYTPEHHEE CONPOTHUBIIEHNE UCTOYHUKA TOKA. 3aKkoH Oma A
NOJIHOH (3aMKHYTOI) 3sieKkTprueckoi renu. Koporkoe 3amMbIkaHue.

DNeKTpOHHas MPOBOANMOCTD TBEPBIX METANJIOB. 3aBUCUMOCTD COIPOTUBJIEHUS] METAJIJIOB
oT TemnepaTypbl. CBEpXIPOBOAUMOCTD.

DnexkTpuueckuil ToK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MyYKOB.

IonynpoBomuuku. CoOCTBEHHAass W TPUMECHAs MPOBOIUMOCTb TONYIPOBOAHHUKOB.
CroiictBa p—n-nepexona. [loxynpoBOAHUKOBBIE TPHOOPHL

DNeKTpUUeckuii TOK B pacTBOpax M pacijiaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHUYECKas
OUCCOLHALUS. DJIEKTPOIIU3.

DnexkTpuueckuil TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSITENbHBIN pa3psan. MoaHUsL.
IInasma.

TexHuyeckue ycTpoiicTBa U MpakTUYeCKOe IPUMEHEHUE. aMIepMETp, BOJBTMET,
peocTaT, HWCTOYHHMKH TOKa, JJEKTPOHArpeBaTeNbHbIe MPHOOPBI, 3JIEKTPOOCBETUTENbHBIC
npubOpBl, TEPMOMETP CONPOTUBIICHMS, BAaKYyMHBIH IHON, TEPMUCTOPBI M (POTOPE3UCTOPHI,
MOJIyTIPOBOJHUKOBBIN U0, TaJbBAHUKA.

Jlemoncmpayuu

HsmepeHne cuiibl TOKa U HANPSKEHUS.

3aBUCUMOCTb COMPOTUBJIEHUS LUIMHAPUYECKUX IMPOBOJHUKOB OT JMJMHBL, IUIOLIANU
MOTIEPEYHOr0 CeUEHUs U MaTepuana.

CwMmelianHOe coeJMHEHNE TPOBOHUKOB.

[Ipssmoe u3MepeHune BIEKTPOABMKYLIEH cuiibl. KOpOTKOe 3aMblkaHME TajlbBAHUYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHEr0 COMPOTHUBIICHUS.

3aBUCUMOCTb CONPOTUBIIEHUS] METAIIJIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTD 3JIEKTPOIIUTOB.

Hckposoii pa3psa 1 IpOBOAUMOCTb BO3AYXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamopusie pabonot

H3yueHne cMeIaHHOTO COEIUHEHHS Pe3UCTOPOB.

UsmepeHne 5IeKTpPOABMKYINEH CHJIBI HCTOYHHMKA TOKA M €ro  BHYTPEHHEro
COTPOTUBIIEHUS.



HabOmonenue 3nekrponusa.

MexnpeameTHbIe CBSI3H

Uzyuenue kypca ¢usuku OazoBoro ypoBHs B 10 Kjacce OCYIIECTBIAECTCS C yUETOM
COIEPIKATENBHBIX MEKIIPEAMETHBIX CBsI3€H C KypcaMH MaTeMaTUKH, OWOJIOTMH, XHMHH,
reorpauu U TEXHOJIOTHH.

Meoicnpeomemnvie nonsmus, CBsI3aHHBIE C W3yUYE€HHEM METOIOB HAYYHOTO MO3HAHUS:
SABJICHHE, HAay4HbIH (akt, rumores3a, (u3nyeckas BEIMYMHA, 3aKOH, Teopws, HaOIIOmeHHe,
SKCIIEPUMEHT, MOAEIUPOBAHHE, MOZIEIb, U3MEPEHUE.

Mamemamuka: pelmieHue CUCTEMbl ypaBHEHUH, JsuHeiHas ¢QyHKuus, napabona,
rurnepOona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIUU: CHHYC, KOCHHYC, TAHT'€HC,
KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HMX MPOEKIUH Ha OCH
KOOPIIMHAT, CJIOJKEHHE BEKTOPOB.

buonoecusn: mexanuyeckoe ABIDKEHUE B JKUBOH mpupone, nuddysus, 0CMOC, TeII000MeH
JKMBBIX OPTaHMU3MOB (BHUIBI TETUIONEPENayuH, TEIUIOBOE PABHOBECHE), SJIEKTPUUECKHE SIBJICHUS B
SKUBOM IpUpoae.

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 ABIKEHUI C UCTIONBb30BAHUEM MEXAHH3MOB, YUET TPEHUS B
TEXHHUKE, MOAIINUITHUKY, HCMOJb30BAHUE 3aKOHA COXPAHEHHUS UMITyJIbCa B TEXHHUKE (pakera,
BOJOMET M [pyrue), ABUraTellb BHYTPEHHErO CropaHus, napoBas TypOuHa, OBITOBOH
XOJIOAMJIbHHUK, KOHAULIMOHEP, TEXHOJOIHU TOIYYEHUSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCIIE
HAHOMATEPHAJIOB, W  HAHOTEXHOJOIWH,  JJEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE
3NEKTPONIPHOOPOB, KCEPOKC, CTPYHHBIH TPUHTEP, SJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENbHBIE IPUOOPHI, rAIbBAHUKA.

11 KJIACC
Pa3nen 4. daekrpoanHaMuka

Tema 3. Maznumnoe noie. 1eKmpoMaZHUMHAA UHOYKUUA

IlocTrosinHble MarHuUTHL. B3auMmopeicTBHe NOCTOSHHBIX MArHUTOB. Marauurhoe mnose.
Bexrop marautHON uHAyKUuH. [IpyHIMD Cynepno3uiyuu MarHUTHBIX Mosel. JINHMY MarHuTHON
uHAykuuy. KapTuHa TuHUM MarHUTHON MHAYKLUY MOJIsI TOCTOSIHHBIX MArHUTOB.

MarnutHoe nosie npoBoAHUKA ¢ TOKOM. KapTuHa IuMHMI MHAYKUUU MArHUTHOIO MOJs
JUIMHHOTO TPSMOTO MPOBOAHMKA U 3aMKHYTOIO KOJIBLIEBOTO IPOBOAHMKA, KATYIIKH C TOKOM.
OmnbIT

Opcrena. BzaumopeiicTsie NpoOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOIyJib 1 HaIPaBJICHHE.

Cuna JlopeHua, €€ Moayiab W HampabjieHue. JIBIDKEHHE 3apsDKeHHOM YacTHIbI B
OIHOpPOMHOM MarHuTHOM moie. Pabora cuset JlopeHria.

SlBneHne 3nekTpOMarHUTHONM wuHAyKUMM. IIOTOK BEekTOpa MArHUTHOM WHIYKLIHH.
DNEeKTPOABIKYILIAs CUJIa MHAYKLIMU. 3aKOH 3JIEKTPOMarHuTHON nHaykuuu Papazes.

Buxpesoe snexTpuueckoe Mnose. DIEKTPOABUKYILAs CUJAa HHAYKLUUU B MPOBOJHUKE,
JABHIKYILIEMCs] IOCTYIATEIbHO B OHOPOJHOM MarHMTHOM MOJIE.

IIpasuino Jlenna.

HNHaykTUBHOCTD. SIBlIeHNE CAaMOMHAYKLNN. DJIEKTPOABIIKYIAsl CUJIa CAMOUHAYKLIHH.



DHeprusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJNEKTPOMArHUTHOE TOJIE.

TexHudyeckue ycTpoiicTBa W MpPaKTUUECKOE IPUMEHEHHE: MOCTOSIHHblE MAarHuTH,
3JIEKTPOMArHUTBI, 3JIEKTPOABUTaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTkJIOHEHUE 3JIEKTPOHHOTO My4YKa MArHUTHBIM IOJIEM.

JIMHUM MHAYKIIMM MarHUTHOTO MOJISL.

B3anmonelicTere 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIOpeHLIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue 371€KTPOMarHUTHON UHAYKLUH.

IIpasuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHJIbI MHAYKIMM OT CKOPOCTH MU3MEHEHHs MAarHUTHOIO
MOTOKA.

SIBneHnEe CaMOMHAYKLUU.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

H3yyeHne MarHuTHOTO MOJIsl KaTyIIKU C TOKOM.

Hccnenosanue neiCTBUS IOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

Hccnenosanue siBIICHUs SJIEKTPOMarHUTHOW HHYKLIUH.

Pazgen S. Kosie6anusi u BoJTHbBI

Tema 1. Mexanuueckue u 3,1eKmMpoOMAZHUMHbLE KOJlOARUA

Konebarenpnas cucrema. CBoOomHble MexaHuueckue konedanus. [apmoHudeckne
konebanus. Ilepuon, wacrora, amrmumtyna W Qasa konebanuil. IIpy>KUHHBIH MasTHUK.
MaremaTindeckuii MasiTHUK. YpaBHEHHE rapMoHM4Yeckux konedanuil. [IpeBparmenue >Hepruu
NPU TAPMOHHYECKUX KOJIEeOAHUSX.

Konebarenprpiii koHTYp. CBOOOIHBIE 3JEKTPOMArHUTHBIE KOJeOaHUS B UIEATHHOM
KonebaTeNbHOM KOHType. AHAJIOTHsl MEXAY MEXaHWYeCKMMH M 3JIEKTPOMArHUTHBIMU
konebanusimu. @opmyna Tomcona. 3aKOH COXpPaHEHHUS SHEPTHH B HUACATBHOM KOJeOaTeIbHOM
KOHTYpE.

IIpencraBnenne o 3aryxaromux KoynebaHusX. BeIHYyKIEeHHBIE MeXaHUUECKHEe KOJIeOaHuUs.
Pe3onanc. BeiHyKI€HHBIE 3JI€KTPOMarHUTHBIE KOJIEOaHMS.

ITepemenssbiii Tok. CHHYCOMAANBHBIN NMEpeMEHHbINH TOK. MOIIHOCTE MEepEMEHHOIO TOKA.
AMIUIUTYAHOE U JEeHCTBYIOIIee 3HaUE€HNE CUJIbI TOKA U HAIIPSIKEHMUSI.

Tpanchopmarop. IlpousBoactBo, mepengada u mOTpeOJiCHUE SIEKTPUUECKOH SHEPTHH.
OKOJIOTUYECKUE PUCKU TIpU TNPOU3BOACTBE »3JekTposHepruu. KynbpTypa wucnonap3oBaHus
3JIEKTPO3HEPTUU B IOBCEAHEBHOMN XKU3HU.

TexHuueckue yCTPOWCTBA M MNPAKTUYECKOE MPUMEHEHHE. DJIEKTPUYECKHH 3BOHOK,
reHepaTop NepeMeHHOro TOKa, IMHUU 3JIeKTpoInepenay.

Jlemoncmpayuu

UccnenoBanue napamerpos KonebaTebHOW CHCTEMBI (TIPY>KUHHBIN WIIM MAaTEMaTUIeCKUN
MAasITHUK).

Habmonenue 3aTyxaromux kojieOanui.

UccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOaHUN.

HabmoneHnue pesoHaHca.



CBoOOnHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMS.

OcumtorpaMMbl — (3aBUCHMOCTH  CHJIBI TOKa U HANpPsDKEHHWs OT  BPEMEHH)  UIS
3JIEKTPOMArHUTHBIX KOJICOaHHH.

PesoHaHc mpu mocienoBaTeIbHOM COEAMHEHMM PEe3UCTOpa, KaTYLIKU WHAYKTUBHOCTH U
KOH/IEHCATOpa.

Mopens TUHUH 3JIeKTpOoIepeaayu.

Yuenuueckuii sxcnepumenm, rabopamopusie pabonot

UccnenoBanue 3aBHCUMOCTH NEPUOJIA MaJIbIX KOJeOaHMIA rpy3a Ha HUTH OT IJIMHBI HUTU U
MacChl Ipy3a.

Hccnenosanue mnepeMeHHOro TOKAa B LENUM U3 IOCIEN0OBATENbHO COEAMHEHHBIX
KOH/IEHCATOpa, KaTYLIKU U PEe3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60/1HbL

MexaHuueckue BOJHBL, ycioBus pacnpoctpaHenus. Ilepuon. CkopocTs pacnpocTpaHeHUs!
U JumHa BOJHBL IlomepeuHele M TponosibHbIE BONHBL HMHTepdepenuns u audpakuus
MEXaHUYECKHX BOJIH.

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

DNeKTpOMarHUTHbIE BOJHBL. Y CIOBMsI W3JIyd€HUs 3JEKTPOMArHUTHBIX BOJIH. B3anMmHas
opueHtaius BektopoB E, B, V B anekrpomarnuTHON BonHe. CBONMCTBa 3JI€KTPOMArHUTHBIX
BOJIH. OTpaXCHHE, TMpeJoMIIeHHe, monsapu3auns, audpakuus, wuHTepdepenuns. CKopocThb
3JIEKTPOMAarHUTHBIX BOJIH.

Illkana »1eKTpOMarHUTHBIX BOJH. IIpuMeHeHHe 3JIeKTPOMArHUTHLIX BOJH B TEXHUKE U
OBITY.

IIpuHLMNEBI PAaIHOCBS3U U TeNeBUACHUS. Paguonokanus.

DNIeKTPOMarHUTHOE 3arpsi3HeHHE OKPYy Karolel cpebL.

TexHuyeckue ycTpoiicTBa M INMPakTHUECKOE NMPUMEHEHHE. My3bIKaJlbHble HHCTPYMEHTBI,
yJIbTPa3ByKOBasl AMArHOCTHKA B TEXHUKE W MEAMIMHE, pajgap, palUuONPUEMHUK, TEJIeBU30D,
anTteHHa, TenedoH, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue u pacrpoCTPaHEHHUE NONEPEYHBIX U MPOJOIBHBIX BOJH.

Konebmomeecs Teno kak HICTOYHUK 3BYKA.

Habmronenne oTpaxxeHus U MPEIOMIICHHSI MEXaHUIECKUX BOJIH.

Habnronenne narepdepeHny u mudpakung MEXaHUYECKHX BOJIH.

3BYKOBOH pe30HAHC.

Habnronenne cBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C AMIUTUTYOH M YacTOTOH
KoseOaHNH.

HccnenoBanue CBOWCTB  JJEKTPOMAarHUTHBIX — BOJIH:  OTPakeHHE, IPEJIOMIIEHUE,
noJistpusanus, nudpakuus, nHTephepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. IIpsimonnHeiiHOe pacripocTpaHeHHEe CBeTa B OJHOPOJHOI cpere.
JIyu cBera. ToU€UHBI HCTOYHUK CBETA.

OTtpaxkeHue ceera. 3aKkOHBI OTpaXeHHs cBeTa. llocTpoeHune n300pakeHUH B IIOCKOM
3epKae.

IIpenomnenne cBera. 3akOHBI MpenoMiieHHs cBeTta. AOCONIOTHBIA — IOKa3aTelb
npenomienus. IlonHoe BHyTpeHHee oTpakeHue. IlpenenpHbIl yrosn MOJHOTO BHYTPEHHErO
OTpakKEeHMUsI.

Hucniepcus csera. CinoxkHbli coctas Oeoro csera. Liser.



Cobuparomme u paccemBarolque JUH3bL TOHKas JuH3a. DOKYyCHOE pacCTOSHUE W
onTUYecKas cuiia TOHKOH nuH3bL [locTpoeHue n3obpaskeHuil B COOMPArOIINX U PACCEUBAIOLINX
nuH3ax. PopMysia TOHKOH JIMH3BIL. Y BEJIMYEHHE, aBa€MOe JIUH30M.

[Ipenenbl MPUMEHUMOCTH F€OMETPUUYECKON ONTUKH.

Bonnosast onrtuka. HWHrepdepenuuss cBera. KorepeHTHble HWCTOYHUKU. Y CIIOBHUS
HaOJIIOIEHUST MAKCUMYMOB U MUHUMYMOB B MHTEP(EPEHLIMOHHON KapTHHE OT IBYX CHH(A3HBIX
KOT'€pPEHTHBIX HCTOUHUKOB.

Hudpakmust  ceera. JludpakuuoHHas pemérka. YcClIoBUE HAOMIOACHHS TJIABHBIX
MaKCHMYyMOB TIPU MaIeHUH MOHOXPOMATHUECKOTO CBETa Ha MU PAKIIMOHHYIO PELIETKY.

Ilonspusauus ceera.

TexHuueckne ycCTPOWCTBA M TNPAKTHUECKOE MPUMEHEHHWEe. OYKHM, Jyna, (poToammapar,
NPOEKIMOHHBIN  anmapar, MHKPOCKOI, TEJECKON, BOJOKOHHAsS ONTHKA, IU(PpPaKIUOHHAS
PELIETKA, TIOJIAPOUL,.

Jlemoncmpayuu

IIpsiMonuHeliHOe paclpocTpaHeHue, OTpa)keHue M mpejomiieHue ceera. OnrTudeckue
npuOOpHI.

ITonnoe BHyTpeHHee oTpaxkeHue. Mojesnb cBeToBOAA.

HccnenoBanue cBOMCTB N300paskeHUH B JIMH3AX.

Mogenu MUKPOCKONA, TEIECKONA.

Habmonenue nuntepdepeHium ceera.

Habmonenune nudpakimu cera.

Habmonenue nucnepcuu ceera.

ITonydeHue crekTpa ¢ IOMOLIbIO IPU3MBIL.

[Tonyuyenne cnekTpa ¢ MOMOIIBIO AU(PPAKITUOHHON PEIIETKH.

Habronerne nossipu3aiiy ceeTa.

Yuenuveckuii sxcnepumenm, nabopamopusie pabomuol

HsmepeHune nokasaTesns NpeJoMIIEHUs CTEKIIA.

UccnenoBanue cBOMCTB N300paskeHHH B JIMH3AX.

Habmonenue nucnepcuu ceera.

Pa3znen 6. OcHOBBI CIEHAJILHONH TEOPHH OTHOCHTEJIBLHOCTH
I'panuiel NPpUMEHMMOCTH KJIACCUYECKOM MexaHukd. IlocTynaTel cnenuaapHOM Teopuu
OTHOCHUTEJIbHOCTH. WHBAPUAHTHOCTb MOIYyJsA CKOPOCTH CB€Ta B BaKyyme, MNPUHLUI
OTHOCHUTEJIbHOCTU DHUHIITENHA.
OTHOCUTEJILHOCTD OJJHOBPEMEHHOCTHU. 3aMeJIeHHe BpEMEHU U COKPall€HUE JITTUHBI.
DHeprusi U UMIYJIbC PEISATUBUCTCKOMN YaCTHULIbI.
CBs13p Macchl € HEpruel U UMIYJIbCOM PEIATUBUCTCKON YaCTHULbl. DHEPIUsl MOKOSI.

Paznen 7. KBanroBas pusuka
Tema 1. D1iemenmovl KGAHMOBOI ONMUKU
@otonbl. Popmyna Ilnanka cBsi3u sHeprun (POTOHA C €ro YaCTOTON. DHEPrus U UMIYJIbC
¢dotoHa.
Otkpeitue u wuccnenosanue ¢orospdexra. Ombitet A. I'. CroneroBa. 3akoHbBI
dorospdexra. YpasHenne DitHmTeiHa 151 porosddexra. «KpacHast rpanuna» Gorosddexra.
Hasnenue ceeta. Omnbitel I1. H. Jlebenena.
XHUMHUECKOE NENHCTBHUE CBETA.



TexHnueckne ycTpOHCTBA W TNPAKTHYECKOE NPUMEHEHHue: (OoTo3yeMeHT, (poTomaTyuk,
COJTHE4Hast OaTapesi, CBETOIUO/.

Jlemoncmpayuu
DoTo3ddeKkT Ha YyCTAaHOBKE C [IMHKOBOH IJIACTHHOH.
HccnenoBanue 3ak0oHOB BHeIIHETO (oTod(heKTa.
Cseronuon.
Conneunas Oatapest.
Tema 2. Cmpoenue amoma
Mopnens atroma Tomcona. Onbitel Pesepdopna nmo paccesHuto o -uactuil. [lnanerapHas
moneib atoMa. [loctynarer bopa. Msnydenue u nornomeHne (OTOHOB MPU MEPEXOAe aToMa C
OJTHOTO YpOBHsI 3Hepruu Ha Jpyroi. Bunbl cnektpoB. CnexkTp ypoBHEH SHepruud aroma
BOAOPOAA.
Bonnossle cBolicTBa yactuu. Bonnel ne bpoinsa. KopnyckyIspHO-BOJHOBOM Ayainu3Mm.
CrioHTaHHOE U BBIHYKIEHHOE U3Ty4YeHHe.
TexHuueckue yCTPOMCTBA W MPAKTUYECKOE NPUMEHEHUE. CHEKTPAJIbHBbIM aHAIN3
(criekTpockor), 1a3ep, KBAHTOBBIH KOMITBIOTEP.
Jlemoncmpayuu
Mopnens omnbita Pesepdopna.
Omnpenenenue AJHUHBI BOJIHEI J1a3epa.
Habmronerne nuHEHYaThIX CIEKTPOB H3JTyUESHHS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnuie pabontot
HabmroneHue TMHEHYATOrO CIIEKTPA.
Tema 3. Amomnoe adpo
DKCIEepUMEHTHI, NOKa3bIBAIOIIME  CJIOXHOCTb  CTPOEHUs  sjpa. OTtkpbiTHE
pamuoaktuBHOCTH. OmbITEI Pe3epdopna mo onpeneneHnio cocTaBa paaAHOaKTUBHOTO H3ITyYSHHS.
CroiictBa anbda-, 6era-, raMmMma-u3aydeHus. BiusHue paqnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpeiTHe TpoTOHa W HeWTpoHa. HykmonHas mozmens sinpa I'eiizenOepra—lBaHeHKO.
3apsin sinpa. Maccosoe uucio siapa. M3oronsr
Anba-pacnan. DJIEKTPOHHBIA M MO3UTPOHHBIA Oera-pacman. I'amMma-m3inyueHue. 3aKoH
PaAMOaKTUBHOIO pacnana.
DHeprus CBsI3U HYKJIOHOB B siape. AnepHbie crubl. Jledekt mMaccsl spa.
Snepnele peakunu. [lenenue u CUHTE3 sAAED.
Anepnsiit  peaktop. TepmosimepHblii cuHTe3. IIpobnmemMbl W NEPCIIEKTUBBI  SAEPHON
SHEPreTUKU. JKOJOTMUECKHUEe aCIIEKThI IIePHOIN SHEPTeTUKH.
OneMeHTapHbIe YacTULIbl. OTKPBITHE TO3UTPOHA.
Metoab! HAOMIOAEHHS U PErHCTPALIMH 3JIEMEHTAPHBIX YaCTHILI.
@DyHnaMeHTaJIbHBIE B3aNMOAEHCTBIS. EMMHCTBO (pHU3NUECKOl KapTHHBI MHPA.

TexHuveckue ycTpoOiCTBa M MPAKTHYECKOE MPUMEHEHHe: AO03UMeTp, Kamepa BuibcoHa,
SIIEPHBIA PeakTop, aTOMHast bomba.

Jlemoncmpayuu

CYETYNK MOHM3UPYIOIINX YaCTHLI.

Yuenuueckuii sxcnepumenm, rabopamopusie pabonot
HUccnenoBanue TpekoB yacTull (1o roToBbIM oTorpadusim).

Pa3aen 8. JineMeHTBI aCTPOHOMHUH U ACTPOPU3IUKH



Otanbl  pa3Butus acTpoHoMuu. IlpuknagHoe U MHpPOBO33pEHUECKOE 3HAUYEHUE
ACTPOHOMUU.

Bun 3Bé3nHOr0 HeOa. Co3Be3nus, sipKue 3BE3MbI, MIAHETHI, IX BUAUMOE ABIKEHUE.

Conneunas cucremMa.

Connue. Conneunast axktuBHOCTh. Mcrounuk sHeprun ConHua u 3BE31A. 3BE3ABI, HX
OCHOBHbIE XapakTepUCTUKH. JluarpamMma «CHEKTpalbHBIH KJl1acCc — CBETUMOCTb». 3BE3AbI
[JIABHOHM MOCJENOBAaTEeNbHOCTU. 3aBUCHUMOCTb «Macca — CBETHMMOCTb» i1 3BE€37 TJIaBHOM
NocleIoBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE€37. (CoBpeMeHHbIE TMPENCTaBIEHUS O
MIPOUCXOXKIEHNH 1 3BomoLuu CoNHIA U 3BE37. DTallbl )KU3HU 3BE3.

Muneunsrii [1yte — Hama [Nanaktuka. [lonoxxenne u nemwkenne Connua B ['anaktuke. Tumbt
rajakTuk. PaguoranakTuku v kBa3apbl. UEpHbIE IbIPBI B AApax TajakTHUK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon XaOOma. PasOeranme ramaktuk. Teopus
bonbmoro B3pbiBa. PennkToBOE N3Ty4eHNUE.

Macmrabnast ctpykrypa Beenennoli. MeraranakTuka.

Hepeménnbie mpobiaemMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habnronennst HEBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHHEM KOMIBIOTEPHBIX MPHIIOKEHUN
IUISL OTIPEIeNICHHsI TIOJIOKEHNsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3NIUS
CeBepHoro nojymapus U sipkue 3BE3/bL.

Habmronenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O06o0maromee nosTopeHue

Ponp ¢u3ukM u acTpOHOMHH B 3KOHOMHUYECKOW, TEXHOJOTHYECKOW, COLUUATBHOH W
STHUECKOW cdepax MAeATENbHOCTH 4YeNOBEKa, pPOJIb M MeCTO (PM3MKHM U acCTPOHOMHH B
COBPEMEHHOW Hay4yHOH KapTHHE MHpa, pojib (usmueckod Teopun B (HOPMHPOBAHUU
npeAcTaBIeHUH O GU3NIECKON KapTHHE MUPA, MECTO (PH3UUECKOH KapTHHBI MUpPA B OOIIEM Psiy
COBpPEMEHHBIX €CTECTBEHHO-HAYUHbIX MPEACTABIEHUN O IpUpOLIE.

MexnpeameTHbIe CBSI3H

Uzyuenue kypca ¢usukm 0azoBoro ypoBHs B 11 Kiacce OCYIIECTBIACTCS C yUETOM
COIEPIKATENBHBIX MEKIIPEAMETHBIX CBsI3€H C KypcaMH MaTeMaTUKH, OWOJIOTUH, XHMHH,
reorpauu U TEXHOJIOTHH.

Meoicnpeomemnvie nonsmusA, CBsI3aHHBIE C W3yYE€HHEM METONOB HAYYHOIO MO3HAHUS:
sBJICHHE, HAay4HbIH (akt, rumores3a, (u3nyeckas BEJUYMHA, 3aKOH, Teopus, HaOIIOAeHUE,
SKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuka: pelieHHe CUCTEMbl YPaBHEHHUH, TPUTOHOMETpPHUYECKHE (PYHKLMH: CHUHYC,
KOCHHYC, TAaHI€HC, KOTaHT'€HC, OCHOBHO€ TPUIOHOMETPUYECKOE TOXKIAECTBO, BEKTOPbI U HX
NPOEKIIMA Ha OCH KOOPIWHAT, CIOXXEHHE BEKTOPOB, NMPOHM3BOIHBIC 3JIEMEHTAPHBIX (YHKIHH,
NPU3HAKU TIOA00HS TPEYTOJNbHUKOB, ONPEAeIeHHe TUIOIIAIN TUIOCKUX Guryp u o0bpéma Te.

buonoeusn: 3nexTpuyeckue SBICHUS B JKUBOH mpupoze, KojeOaTeNbHble IBUKEHUS B
JKUBOHM Mpupoje, ONTHYeCKHe SBJIEHUS B JKUBOM mIpupone, AeicTBUE paAuallud Ha >KUBbIE
OpPTraHU3MBIL.

Xumusn: CTpOEHHME aTOMOB U MOJIEKYJ, KpUCTaJUIM4YecKas CTPYKTypa TBEPIABIX Ted,
MEXaHH3MBbl 00Pa30BaHUsI KPUCTAIUINIECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

leoepachusa: marHuTHBIE TIOMIOCa 3€MIIH, 3aJI€KH MArHUTHBIX Pyn, (PoToCchEMKa 3eMHOMN
MOBEPXHOCTH, MpeACcKa3aHue 3eMJIeTPSACEHUI.



Texnonocusa: MTMHUN BJEKTpOIIepenay, NeHepaTop MePEMEHHOro TOKa, dJEKTPOJBUTaTelb,
UHIYKIMOHHAsT Teub, pajap, PaguONpPHEMHHUK, TENEeBU30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIMOHHBIH anmapat, BOJOKOHHAs ONTHKA, COJTHEUHas OaTapest.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
DOU3UKE HA YPOBHE CPE/IHEI'O OBHIEI'O OGPA3OBAHUA

OcBoenne ydeOHOro mpeamera «®Dusmka» Ha ypoBHE CpeaHero olOmiero oOpa3oBaHUs
(6azoBbIli  ypOBEHb) MOKHO  O0ECMEYUTh  JOCTHXKEHHE  CIEAYIOMHNX  JIMYHOCTHBIX,
MeTaIpeaMETHBIX U MPEIMETHBIX 00Pa30BaTENbHBIX PE3YJIBTATOB.

JINMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHMs yueOHOro mpeamera «@u3MKa» OJDKHBI OTPAXKaTh
TOTOBHOCTb U CIOCOOHOCTh OOYHArOIIUXCsSl PYKOBOACTBOBATHCA CHOPMHUPOBAHHON BHYTPEHHEH
NO3MLIMEH JMYHOCTH, CHCTEMOH LEHHOCTHBIX OPHEHTALMH, IMO3UTHBHBIX BHYTPEHHHUX
yOeXneHui, COOTBETCTBYIOIIMX TPATULHOHHBIM LEHHOCTAM POCCHUICKOro  0O0INecTBa,
pacuIMpeHne XKU3HEHHOTO OMbITa M OIbITa AEATEIBHOCTH B MPOLECCE PeaNn3alliid OCHOBHBIX
HAINpaBJICHUI BOCIIUTATENIbHON AEATENBHOCTH, B TOM YHCIIE B HaCTH!

1) rpamaaHCKOro BOCIIUTAHUS:

c(OPMHPOBAHHOCTh  TPAXKIAHCKOW TO3MLMU OOYYaroIIerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOr0 O0IIeCTBa,

NPUHSATHE TPAJAULHUOHHBIX OOIIEUENOBEUECKUX T'YMAHUCTHUECKUX M AEMOKPATHYECKHX
LIEHHOCTEH],

TOTOBHOCTb BECTH COBMECTHYIO IESTEeIbHOCTh B HMHTEpECax TIPakIaHCKOro oOIIecTsa,
y4aCTBOBATh B CAMOYIIPABJICHHH B 00Pa30BaTEIbHON OPTaHU3aALHM;

yMEHHE B3aUMOJEHCTBOBaTh C COLHMAJbHBIMH HWHCTUTYTAMH B COOTBETCTBHH C HX
($YHKUMSAMHU 1 HA3HAYCHHUEM,

TOTOBHOCTb K TYMaHUTAPHOH U BOJIOHTEPCKOH NESITETbHOCTH,

2) IATPHOTHYECKOT0 BOCIIUTAHHUS:

cpOpMHPOBAHHOCTb POCCUHCKOM IPakKIaHCKOW UACHTHYHOCTH, MATPUOTH3MA,

LIEHHOCTHOE OTHOIIEHHWE K TOCYHApPCTBEHHBIM CHMBOJIAM, NOCTHKEHUSM POCCHHCKHX
yuéHbIX B 0071acTH (PU3UKU U TEXHUKHY,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

cpOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, 3ITHYECKOTO IMOBEICHUS,

CHOCOOHOCTh OLIGHUBATh CHTYALUI0 M MPUHUMATh OCO3HAHHBIE PELICHHs, OPUEHTHPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE B AESITEIIbHOCTH YUEHOTO;

OCO3HAaHME JIMYHOT'O BKJIAJA B TOCTPOEHHE YCTOMYUBOTO OyAyIIEero;

4) 3¢TETHYECKOr0 BOCIIUTAHHS:

3CTETUYECKOE OTHOIIEHUE K MHPY, BKJIFOYAsl S3CTETUKY HAyYHOrO TBOPYECTBA, MPUCYILETO
¢dusngeckoii Hayke;

5) TpynoBoro BociuTaHusi:

UHTEpPEC K pasIuuHbIM cdepam npodecCHOHANBHON AESITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOW W TEXHUKOW, YMEHHE COBepIIaTh OCO3HAHHBIA BBIOOP Oyayiei
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIE KM3HEHHBIE TUIAHBL;

TOTOBHOCTh U CHOCOOHOCTh K 00Opa3oBaHMIO M caMOOOPa30BaHUIO B 0OnacTH (PU3UKU Ha
MPOTSIKEHUH BCEU JKU3HU,

6) 3K0JIOrHYeCKOro BOCIIUTAHUS:

c(pOPMHPOBAHHOCTh 3KOJIOTHYECKOW KYyJBTYPBl, OCO3HaHHE TJIO0AIBPHOrO XapakTepa
SKOJIOTUYECKUX MPOoOIIeM,



IJIAHUPOBAHUE U OCYIIECTBJICHUE ACHCTBUI B OKPY’KAIOLIEH Cpene Ha OCHOBE 3HAHMUS
LeJiel yCTOMYMBOrO Pa3BUTHS YEJIOBEYECTBA,

pacllpeHHe ONbITa JEeATENbHOCTH 3KOJIOTWYECKOW HalpaBJIeHHOCTH HA OCHOBE
UMEIOIINX CSl 3HAHUHN IO (PU3HKE,

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs GU3NIECKON HAYKH,

OCO3HaHME IIEHHOCTH HAYYHOU NIEATENIbHOCTH, TOTOBHOCTh B MPOLIECCE U3yUEHUsS] (PU3HKH
OCYILECTBIISTh MPOEKTHYIO U UCCIIE0BATENbCKYIO AeATENbHOCTh MHANBUYAIbHO U B IPYIIIE.

METANPEJIMETHBIE PE3YJbTATHI
IMo3HaBaTeIbHBbIE YHHBEPCAJIbHBIE YUeOHbIE 1eHCTBUSA
basoBbie ornueckune 1eHCTBUA:

CaMOCTOSITENTIbHO (HOPMYJIMPOBaTh M aKTYaJHU3UPOBAaTh NpoOJeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEAEIISATh NN ASSITEIbHOCTH, 330aBaTh MapaMETPhl H KPUTEPHUU UX TOCTHKEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M MMPOTUBOPEUHS B PACCMATPUBAEMBIX (DH3UYECKUX SIBICHUSIX

pa3pabaThiBaTh ITUIAH PELICHUs MPOOJIEMbI C YUETOM aHAIN3a UMEIOIITUXCSl MaTePHAIbHBIX
U HEMaTePHUAJIbHBIX PECYPCOB,;

BHOCHTH KOPPEKTUBBI B HESTEILHOCTh, OLEHUBATH COOTBETCTBHE PE3YJIbTATOB IENSIM,
OLICHUBATb PUCKU MOCIEICTBUN ASSITEbHOCTH,

KOOPAWHHUPOBATh W BBIMOJHATH PaldOTy B VCIOBUAX pPEAJbHOTO, BUPTYAJIbHOTO U
KOMOWHHUPOBAHHOTO B3aMOICHCTBUSI,

Pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX TPOOIeM.

Ba3oBble HccenoBaTeibCKue qeHCTBUS

BJaeTh HAYYHOW TEPMUHOJIOTHEH, KJIFOYEBBIMU TOHATHUSMU W MeTOomaMu (HU3HMUECKOH
HAYKH,

BJIaJIeTh HAaBbIKAMH Y4eOHO-MCCIIEAOBATEILCKON U MPOEKTHOH AEATEIbHOCTH B 00acTu
(bu3KKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOAOB PeLISHHS 3a7a4
(pU3MYECKOTO COAepKAHUS, TPUMEHEHHUIO PAa3INYHBIX METOIOB MO3HAHMS,

BJIAaIeTh BHUIAMHU JESTENbHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETALNH,
npeoOpPa3OBaHUI0 W TPUMEHEHWIO B PA3JIMYHBIX Y4YEOHBIX CHUTYyalUsX, B TOM YHCJIE MpPH
Co31aHUU y4eOHBIX MPOEKTOB B 00JacTH (PHU3UKY;,

BBISIBJISITH PUYMHHO-CIICACTBEHHBIE CBSI3M W AKTyaJIM3UPOBATh 3aJady, BBIIBUTATb
THIOTE3y €€ pPEeIIeHUs, HAXOOUTh apTyMEHThI Ui NOKA3aTelbCTBA CBOUX YTBEPIKIEHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHIS,

AQHAM3WPOBATh TIOJYYSHHBbIE B XOJE pEUICHWs] 3aJaydl  Pe3yJibTaThl, KPUTHUYECKU
OLICHUBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSIX,

CTaBUTh U (HOPMYyIHPOBATH COOCTBEHHBIC 3a/a4dl B OOpPa30BATEIbHON NESTEIBHOCTH, B
TOM YHUCJIe IPU U3YYSHUH (PUUKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIHN OIBIT;

yMETh MePEHOCUTD 3HAHUS MO (PH3HKE B MPAKTUIECKYIO 00JIACTh JKU3HEI S TEIbHOCTH,

yMETh HHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTaTh HOBBIE HJIEH, MPEAJIaraTh OPUTHHAJIbHBIE IOAXObI M PEIICHUS,

CTaBUTH MPOOJIEMBI U 337a49H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pa6ora ¢ unpopmanmeii:



BJIaJIETh HABBIKAMH TOJy4eHUs1 HUHGOpMAINH (PH3UUECKOTO COAEPIKaHUS U3 MCTOUYHUKOB
pPa3HBIX THUIIOB, CaMOCTOSITEJIbHO OCYINECTBJIATh IOHMCK, aHAaJ M3, CHCTEMATH3ALUI0 U
UHTEPIpETannio NHPOPMALIUK Pa3IMYHBIX BUIAOB U (POPM MPENCTABICHHUS,

OLIEHUBATh JOCTOBEPHOCTh NH(POPMALIHY;

UCTIONIb30BaTh CpPeACTBa HMH(MOPMALMOHHBIX M KOMMYHHKALIMOHHBIX TEXHOJOIHHA B
peLIeHNH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPraHW3aLMOHHBIX 3a7ad C COONIOAEHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKN O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeHus], MPaBOBbIX U
STHYECKUX HOPM, HOPM HH(OPMAIIOHHON 0€30MacHOCTHY;

co3/aBaTh TEKCThI (PU3UUECKOTO CONEPKaHUs B PA3JIMYHBIX (opMmarax ¢ YIETOM
Ha3HaueHWs MHPOpPMALMKM W LENEeBOM ayAWTOPWUH, BBIOMpas ONTUMANbHYK (opmy
NPEACTABICHUS U BU3YaJIH3aHH.

KoMmyHHKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBHUS:

OCYILIECTBIISITh OOLIEHNE Ha yPOKax (PU3UKH U BO BHEYPOUHOH NESITETbHOCTH,

pacroO3HABATh MPENMOCHUTKYA KOH(PIMKTHBIX CUTYAlNi U CMSITYATh KOH(JIUKTHI,

Pa3sBEPHYTO W JIOTMYHO M3J1araTb CBOK0 TOYKY 3PEHUS C HCMONb30BAHHUEM SI3BIKOBBIX
CPEncCTs,

MOHUMATh U UCTIOIb30BATh MPEUMYIIECTBA KOMAHIHOW U WHANBUIYAJIbHON paOoThI,

BbIOUPATh TEMATHKY M METOABI COBMECTHBIX ACHCTBHU C y4€TOM OOIIMX WHTEPECOB U
BO3MOJKHOCTEHN Ka’KAOT0 4JIEHA KOJUIEKTUBA,

INPUHUMATb LEIU COBMECTHOM [EATENBbHOCTH, OpPraHU30BBIBATH U KOOPAUHUPOBATH
NENUCTBUsA MO €€ AOCTUKEHUIO. COCTABJATH IUIAH AEHCTBHUH, paclpenesisiTb POJu C y4ETOM
MHEHUH Y9aCTHUKOB, 0OCYK/1aTh pPe3yJIbTaThl COBMECTHOM padOThI;

OLICHMBATh Ka4€CTBO CBOETO BKJIAJa U KAKIOrO YYaCTHHKA KOMAaHIbI B OOLIHMIA pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPHSIM;

MpeayiaraTb HOBBIE MPOEKTHI, OLEHHBATH WU C MO3ULUU HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH,

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE MOBEACHUE B PAa3IMYHBIX CHTyaLUsX,
MPOSIBIISITE TBOPUYECTBO U BOOOpakeHUe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHBIE YHHBepPCAJIbHBbIE YUeOHbIE AeiiCTBUSA
Camoopranuzauus:
CaMOCTOSITENTPHO OCYINECTBJISITh ITO3HABATEIBHYIO AEATENbHOCTh B 00JAacTH (PU3UKU U
aCTPOHOMMHU, BBIIBIISITH POOJIEMBI, CTABUTH U (POPMYJIUPOBATE COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTaBJIAITh TUIAH PEIIeHUs] PACYETHBIX M KAYECTBEHHBIX 3a/1ad, IUIaH
BBIMTOJIHEHHUST MPAKTUYECKOH padoTel € Y4ETOM HMMEIOIINXCS PEeCypcoB, COOCTBEHHBIX
BO3MOJKHOCTEH U MPEAIOYTEHUN;
71aBaTh OLIEHKY HOBBIM CHTYaLIUsIM,;
pacLIMpsTh PAMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHHUH,
JeNiaTh OCO3HAHHBIM BBIOOP, apTyMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peleHue;
OLICHUBATh MPUOOPETEHHBIN OIIBIT;
criocobcTBOBaTh  (DOPMHUPOBAHUIO U TPOSIBJICHUIO JPyAULMKA B 00jmacTu  (PU3MKH,
MIOCTOSIHHO MOBBIIIATE CBOH 00pa30oBaTEIbHBIN U KYJbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLHOHAIbHBII HHTEJJIEKT:



7aBaTh OLIEHKY HOBBIM CHUTYyAllMsIM, BHOCHTb KOPPEKTHBBI B J€ATENLHOCTb, OIIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LETISIM;

BJIaJIeTh HABBIKAMH MO3HABATENbHOH pe(hIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEeWCTBUN
U MBICJTUTEIILHBIX TPOIIECCOB, UX PE3YJIbTATOB M OCHOBAHUM;

UCTIOJIb30BATh MPUEMBI pe(IeKCUU JIJIsl OLIEHKH CUTYaLUU, BEIOOpA BEPHOTO PEIIEHUS,

yMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MMPUHUMATD PELICHHUS [0 UX CHIKEHHIO,

NPUHUMATh MOTHBBI U aPT'YMEHTBI PYTUX MPH aHATU3€ PE3YIbTATOB AEATEIbHOCTH,

NPUHUMATH CeOsi, MOHMMasi CBOM HEOCTATKU M TOCTOMHCTBA,

NPUHUMATh MOTHBBI M apPI'yMEHTBI APYTUX [TPU aHAJTH3E PE3yJIbTATOB AEATEIbHOCTH,

MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLMIHOKU.

B mpouecce 1ocTHKEHUS TIMYHOCTHBIX PE3YJIbTATOB OCBOCHHSI MPOTPAMMBI IO (PH3UKe AJIst
YPOBHS cpeaHero odmero oOpa3oBaHus y OOy4YarOIUXCSl COBEPIICHCTBYETCS SMOIMOHAJIbHBIN
WHTEJUICKT, MPEANOJIararo i copMrupoOBaHHOCTS:

CaMOCO3HAHUS, BKJIIOYAIOIIETro CIIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHAIBHOE COCTOSIHUE,
BUETh HAMPABJICHUS Pa3BUTHSI COOCTBEHHOUW SYMOIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ceOe;

CaMOoperyJupOBaHus, BKJIFOYAOLIIETO CaMOKOHTPOJIb, yMeHue NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TOBEIEHHUE, CIMOCOOHOCTh aTanTHPOBATHCS K OSMOIMOHAIBHBIM
U3MEHEHUSIM U MPOSIBIISITh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMH, BKJIIOYAOIIEH CTpPeMIIEHHE K JOCTI)KEHUIO IIeNId U YCIeXy,
ONTHMH3M, UHHIIMATUBHOCTh, YMEHUE EHCTBOBATH HCXO/S U3 CBOMX BO3MOXKHOCTEHH;

SMIIATHH, BKIOYAKOMEH CIOCOOHOCTh MOHMMATh 3MOIMOHANBHOE COCTOSHHE APYTUX,
YYUTBIBATH €r0 MPHU OCYINECTBICHUH OOIIEHUSs, CIIOCOOHOCTh K COYYBCTBHUIO U COMEPEKUBAHMIO,

COLIMAJIbHBIX HABBIKOB, BKJIFOUAIOIINX CIMOCOOHOCTh BBICTPAUBATh OTHOIICHHS C APYTUMU
JEFOABMH, 3a00TUTHCS, TIPOSIBIISITE UHTEPEC U pa3peraTh KOH(PIUKTHI.

NPEIMETHBIE PE3YJIBTATBI

K xonny oOyuenust B 10 kyiacce rnpegMeTHble pe3yJbTaThl HA 0A30BOM YPOBHE JOJIKHBI
oTpakath CHOPMHUPOBAHHOCTH y 00YUAIOIINXCS] YMEHUH!

JIEeMOHCTPHPOBATh HA MPUMEPaxX POJib U MeCTO (U3UKU B (POPMHUPOBAHUM COBPEMEHHOMH
HAay4YHOH KapTUHBI MHUPA, B PAa3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJOTUH, B MPAKTUYECKON
NesITeJIbHOCTH JIFOACH,

YUUTBIBATh TPAHHULBI TPUMEHEHUS H3YYEHHBIX (DH3MUECKUX MOJENel: MaTephasbHas
TOYKa, WHEpPLHUAIbHAS CHCTeMa OTC4éTa, abCONIOTHO TBEPHOE TENO, WACATbHBINA ra3, MOACIH
CTPOEHHS ra3oB, KUJKOCTEN U TBEPIABIX TeJ, TOUEUHbIH 3JEKTPUUYECKHUM 3apsi MpU peLIeHUuU
(du3mUecKux 3a1ad,;

pacrno3HaBaTh (hU3MYECKHE SIBJICHUS] (MPOLIECChI) U OOBSICHITh MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTPOEHUS BEINEeCTBA U 3JIEKTPOAHHAMMKU!
pPaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOJMHEHHOE MABIDKEHHE, CBOOOJHOE WaieHHe Tell,
OBUKEHWE 110 OKPY)KHOCTH, WHepIus, B3aumMopelicteue Tei, auddysus, OpOyHOBCKOE
IBW)KEHUE, CTPOCHHUE JKUIKOCTeH WM TBEPABIX TeN, U3MEHEHHEe O0BEMa TeNl MPH HArpeBaHUU
(oxJakaeHnn), TEIIOBOE PaBHOBECHE, UCIIAPEHNE, KOHACHCALMS, TUTABJICHNE, KPUCTAJUTU3ALUS,
KUIIEHUE, BJIAXXHOCTb BO3/yXa, MOBBIIIEHNE AABIEHUS ra3a MpU €ro HarpeBaHUU B 3aKPbITOM
COCyZe, CBSI3b MEXAY IapaMeTpamMu COCTOSIHMsI ra3a B H30NpOLECcCax, JJIEKTpU3auus Tel,
B3aUMOJICUCTBUE 3aPsAOB,



OIHCHIBATE MEXAHUYECKOE IBH)KCHUE, HMCIIONB3Yysl (PU3NYECKHEe BEIUYHMHBI. KOOPIMHATA,
NyTh, MEPEMEIIEHNE, CKOPOCTh, YCKOPEHHEe, Macca TeJjla, CUJia, UMIYJbC Tela, KHHETHYECKas
SHEPrusl, MOTEHLHMAIbHAsl SHEPrusi, MeXaHudeckas padoTa, MeXaHM4YecKas MOIIHOCTb, IPH
OMHCAaHUM TPABWJIBHO TPAKTOBaTh (PU3UYECKUH CMBICH HCIOJNB3yEMbIX BEJIHYUH, HX
0003HaYeHHs U €AMHMULIBL, HAXOAUTb (POPMYJIbL, CBSI3bIBAIOIINE NAHHYIO (PH3HUYECKYIO BEIUIHHY
C IPYTUMU BEJTUUYNHAMU;

OMHUCHIBATh HM3YYEHHbIE TEIUIOBbIE CBOWCTBA TEJI M TEIUIOBBIE SIBJICHUS, HCIIONb3YS
¢usndeckue BENWYMHBI [aBJICHHUE Ta3a, TEMIIepPaTypa, CPEeNHsAs KHHETHYEeCKas SHEPrus
XAOTHUYECKOTO JBW)KEHUS MOJIEKYJ, CPEIHEKBaIpaTHYHAsS CKOPOCTb MOJIEKYJ, KOJIHUYECTBO
TEIUIOTHI, BHYTPEHHSSI 3HEprusi, padora rasza, KO3(pQHUIHMEHT IMOJNIE3HOro AEHCTBUS TEIUIOBOTO
IBUTATENS, IPU ONMUCAHUU MTPABHIIBHO TPAKTOBATH (PU3NIECKHUI CMBICIT HCTIOIB3yEMbIX BEIHYHH,
ux OOO3HAYEeHUs] W EAMHUIBI, HAaXOOUThb (OPMYJIbL, CBS3BIBAIOIIME NAHHYIO (PH3HUECKYIO
BEJINYMHY C IPYTUMH BEJTMYUHAM;

OIUCBIBATh WU3YUEHHBIE 3JIEKTPHUUECKHE CBOWCTBA BEILIECTBA U SJICKTPUYECKUE SIBICHUS
(mporiecchl), UCTIONB3YS (PU3NUECKHE BETUUUHBL JIEKTPUUECKUI 3apsill, SJIEKTPUUIECKOE I0JIe,
HANPSDKEHHOCTh  IOJI, TOTEHIMAJ, Pa3HOCTb IOTEHLHUAJNOB, MpPH ONHCAHWU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUII CMBICT HCIIONB3YEMbIX BEIHYWH, MX OOO3HAUYEHUS M EIMHHLIBL
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PM3MUECKYIO BEJIHYHHY C APYTUMH BEJIMUNHAMIL,

aHATM3UPOBaTh (PU3NYECKHE MPOLECChI U SIBICHUS, WUCIOJNb3Yysd (U3NYECKHE 3aKOHBI H
NpUHLMNBL 3aKOH BcemMupHoro tsaroteHus, [, I u III 3akonpl HprOTOHA, 3aKOH COXpaHEHUs
MEXaHIMYECKOW HEPTUH, 3aKOH COXPAHEHUsI UMITYJIbCA, IPUHLUI CYNEPIIO3ULIMH CUJI, TPUHLIUTT
PaBHOMNPABUST HHEPLUAIBHBIX CHCTEM OTCUETA, MOJIEKYJSIPHO-KMHETHUECKYIO TEOPHIO CTPOSHHS
BEIECTBA, T'a30Bble 3aKOHBI, CBS3b CPEOHEH KHHETHYECKOH SHEPrHH TEIJIOBOTO IBH)KEHUS
MOJIEKYJ ¢ aOCOJIIOTHOW TeMIlepaTypoH, MEepPBbIA 3aKOH TEPMOIWHAMUKH, 3aKOH COXPAHEHUS
AJIEKTPUUECKOTO 3apsina, 3akoH KyJoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTEMaTHYECKOE BbIPAKEHUE U YCIOBHS (TPaHULBL, 00JNACTH) MPUMEHHMOCTHY,;

OOBSICHATH OCHOBHBIE TIPUHIIMIIBI JEHCTBUS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPONCTB,
pa3IuYaTh yCIOBUS HX 0€30MacCHOT0 UCMOIB30BAHUS B TIOBCEAHEBHOM KI3HH,

BBITTOJIHATh HKCIEPUMEHTHI IO HCCIENOBAHUIO (U3MYECKUX SIBICHHH W IPOLIECCOB C
UCTIOJNb30BAaHMEM TIPSMBIX W KOCBEHHBIX HW3MEPEeHWH, npu STOM  (POpMyIHpPOBaTh
npobiieMy/3agadyy W TUNOTe3y y4eOHOTrO OKCIePUMEHTa, COoOWpaTh YCTaHOBKY W3
NPEIJIOKEHHOTO 000PYAOBaHMSI, TPOBOIUTH OMBIT U (POPMYIHPOBATH BHIBOABI,

OCYLIECTBIISITh TpPsSIMblE W KOCBEHHBIE H3MEPEHUs (PH3MUYECKUX BEJNUYMH, IMPH 3TOM
BBIOMpPATh ONTHMAJBHBI CIIOCOO W3MEPEHUS M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKU
MOTPELIHOCTEN U3MEPEHUH;

UCCIIEIOBATh 3aBHCUMOCTH MEXAYy (U3MYECKUMH BEJIMYMHAMH C HCIOJIb30BAHUEM
OpPSMBbIX U3MEPEHUH, IpH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATb pPE3yJIbTAThI
MOJIYY€HHOH 3aBUCHUMOCTH (PU3NYECKHX BEJIWYHH B BHIE TaOJIUL U rpaduKOB, IENaTh BBIBOMBI
IO Pe3yJIbTaTaM HUCCIIEIOBAHUS,

coOmoark mpaBuiia O€30MacHOrO TPyda NPU TNPOBEACHHHM HCCIENOBAHMNA B paMKax
yueOHOro SKCIEePUMEHTa, Y4eOHO-HUCCIIEIOBATENILCKOM W NPOEKTHOM  AEATEIBHOCTH C
HCTIOJIb30BAHNEM H3MEPHUTENBbHBIX YCTPONUCTB 1 TabOpaTOPHOTro 00OPyAOBaHUS,

pewmatb pacyéTHble 3aMaud C SIBHO 33JaHHOW (DU3MUYECKOW MOJENbIO, HCIIONb3Ys
¢u3nveckne 3aKOHbI U MPHUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4l BHIOUPATh (PH3HUECKYIO
MOZIeNIb, BBIAENATh (PU3NUECKHUE BENIWYHHBI W (POPMYJIBI, HEOOXOIMMBIE ANl €€ peIleHus,
MPOBOJUTH PACUYETHI U OLIGHUBATH PEATbHOCTD MOJyYEHHOTO 3HAUEHUs (PU3HUECKON BEITMYNHBI,



pemarb KayeCTBEHHBbIC 3a/1a4M: BBICTPAMBATH JIOTUYECKU HENPOTHBOPEUYMBYIO LETIOYKY
pacCy’KAeHUH ¢ OMOPOi Ha N3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTH B (PU3NYECKHE SIBJICHNUS,

UCTIONIb30BaTh IPH  PELIEHUH YYeOHBIX 3a7ad  COBPEMEHHble HH(POPMALMOHHBIE
TEXHOJIOTUU JUIS TIOWCKA, CTPYKTYPHPOBAHUS, MHTEPIIPETALMH W TPENCTaBJICHUs yueOHOH U
HAYYHO-TIONYJIAPHOH HMH(OPMALUH, TOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
AHAJM3UPOBATh MOJYIaeMyH0 HH(POPMALIHIO,

NPUBOUTE MPHUMEPHI BKJIAZA POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BHTHE
HayKH, OOBSICHEHHE MPOLIECCOB OKPY KAIOIIEr0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCTIONIb30BaTh TEOPETHYECKHEe 3HAHUS 1O (HU3MKE B TOBCEJHEBHOW JKU3HU IS
obecriedeHns1 6€30MacHOCTH MpH 0OpaleHny ¢ MPHUOOPaMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXPaHEHHs 3J0POBbsI U COOJIFOACHUST HOPM SKOJIOTHYECKOTO MOBENIEHHS B OKPYKAIOLIEH cpene;

paboTaTh B IpyIIe C BHINIOJHEHUEM PA3JIMUHBIX COLIHAIBHBIX POJIEH, MUIAHUPOBAaTh padboTy
IPYIIBL, PALMOHATIBHO pPACIPEneNsaTh OOS3aHHOCTH U IUIAHUPOBATb JESTENbHOCTh B
HECTAHAAPTHBIX CUTYaLMAX, aACKBATHO OLCHMBATH BKJAJ KaXKJOTO W3 YYaCTHHUKOB TPYIIIBI B
pelLIeHne paccMaTpUBaeMO POOIEMBL.

K xonny oOyuenust B 11 kyiacce rnpeaMeTHble pe3yJbTaThl HA 0A30BOM YPOBHE JOJIKHBI
oTpakatb CHOPMHUPOBAHHOCTH y O0YUAIOIIMXCS] YMEHUH!

JIEeMOHCTPHPOBATh HA MPUMEPaxX POJib U MeCTO (U3UKU B (POPMHUPOBAHUH COBPEMEHHOMH
HAay4YHOH KapTUHBI MHUPA, B PAa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJOTUH, B MPAKTUYECKON
NEeSATEIbHOCTH JIFOIEH, LIEIOCTHOCTD U €UHCTBO (PU3MUECKON KapTUHBI MUPA,

YUUTBIBATb TPAHHULBl TPUMEHEHUS W3YYEHHBIX (PU3NUECKUX MOZENeH: TOYeUHBIH
ANEKTPUYECKUH 3apsd, Jyd CBETa, TOYEYHBbIH HCTOYHHMK CBETA, sAEpHAs MOJAENIb aToMa,
HYKJIOHHAs1 MOZI€Ib AaTOMHOTO sIZIpa MPH PeLIeHnH (PU3NIECKUX 3a1ad,;

pacriosHaBaTh (U3NYECKHE SIBJICHUS (IIPOLeCChl) M OOBSACHATH MX HA OCHOBE 3aKOHOB
ANEKTPOJUHAMUKHA U KBAHTOBOW (PU3UKU: 3JIEKTpPHUYECKasl MPOBOAMMOCTbD, TEIIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE MAEHCTBUS TOKA, B3aUMOAEHCTBHE MArHUTOB, 3JIEKTPOMArHUTHAs
UHAYKOWS, JIEHCTBHE MAarHUTHOTO TOJs HAa MPOBOJHUK C TOKOM U ABIDKYLIUICS 3apsin,
3JIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBL, MPSIMOJIMHEHHOE PAaCIPOCTPAHEHHE CBETA, OTPAKEHUE,
npejoMiieHue, uHTepdepeHuus, nudpakuus W TOJSIPU3ALUS  CBETa, JAWUCIEPCHs CBETA,
doroanexrpudeckuii s3¢dekt (poroaddekr), cCBeTOBOE NaBlIieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJOPOJIA, ECTECTBEHHASI M UCKYCCTBEHHAs PAJHOAKTUBHOCTD;

OIUCHIBATh HU3YYEHHBbIE CBOICTBA BEINECTBA (DJIEKTPUYECKHE, MArHUTHBIE, ONTHYECKHUE,
3NEKTPUUECKYI0 MPOBOJUMOCTD PA3JIMYHBIX CPEJ) U 3JIEKTPOMArHUTHBIC SIBJICHUs (IIPOLIECCHI),
UCTIONB3YSl (PU3MYECKHE BEJNUYMHBL JJEKTPUUYECKHH 3apsii, CHJIa TOKa, DSJIEKTPUYECKOoe
HaNpsDKEHUE, HJIEKTPUUECKOE COMTPOTUBIICHNE, PA3HOCTh MOTEHINAIOB, SJIEKTPOIBIKYILAS CHIIA,
pabota TOKa, MHAYKLUMS MAarHUTHOTO Mouyis, cuina Awmmepa, cuia JlopeHIla, MHAYKTUBHOCTb
KaTYIIKH, SHEPTHs 3JIEKTPUYECKOrOo M MArHUTHOTO TOJEH, MEepHoA M HacToTa KojieOaHui B
K0sIe0aTeTbHOM KOHTYpE, 3apsi U CHUJIa TOKa B MPOLECCe TaPMOHUYECKUX 3JIEKTPOMArHUTHBIX
konebaHul, (POKyCHOE pacCTOSIHME M ONTHYECKas CHJIa JIMH3bL, NMPU OMHCAHWUU IPABUIBHO
TPaKTOBaTh (PU3MUECKUII CMBICT HCIIONB3YEMbIX BEIHYMH, HUX O0O3HAUYEHUS W EIUHHLBI,
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMYUHY C JPYTUMH BEJTUUYUHAMI,

OMUCBHIBATD W3YYEHHBIE KBAHTOBBIC SIBJIEHUS] W IPOLIECCHI, HCIONB3Ysl (PU3HUECKHE
BEJINYMHBI. CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJHBI U YaCTOTa CBETA, HHEPTHUA U
UMITyJIbC (POTOHA, TMEPHOA IMONypaclana, SHEPTUsl CBsI3W ATOMHBIX siA€p, NPU ONUCAHUU
NPaBUIBHO TPAKTOBATh (PU3HUUECKUI CMBICT HCIOJNB3yEMbIX BEJIUYMH, MX OOO3HAuYeHUs u



€IUHULBI, YKa3bIBaTh (POPMYJIbL, CBSI3bIBAIOLINE NAHHYIO (PU3MYECKYIO BEIMYMHY C OPYTUMHU
BEJINYMHAMH, BBIUNCIIATH 3HAUCHUE (PH3UUECKON BEJINIHHBI,

aHATM3UPOBaTh (PU3NYECKHE MPOIECChl U SIBICHUS, HMCIONB3ys (PU3MUYECKHE 3aKOHBI U
npuHOUNbl.  3ak0oH OMa, 3aKOHBI IOCHENOBATENBPHOTO W MAapaJUICbHOTO  COCAMHEHUS
MPOBOAHUKOB, 3akoH Jlxoyns—JIeHna, 3aKOH BJIEKTPOMarHUTHOH MHAYKLHWH, 3aKOH
NPSMOJIMHEHHOTO PaCIpOCTPAHEHHUSI CBETA, 3aKOHBI OTPAKEHUs] CBETA, 3aKOHBI NMPEJOMIICHUS
cBeTa, YypaBHeHHE OHHIITeHHa 1A (oTorddeKrTa, 3aKOH COXPAaHEHHsS OHEPIHH, 3aKOH
COXPAaHEHHMsT HMIYJIbCA, 3aKOH COXPAaHEHHs] JJIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHUs
MacCOBOI'O 4YHCIIA, MOCTYJaThl bopa, 3aKOH PagHOaKTUBHOIO pacmana, MpH 3TOM pPas3dyaTh
CJIOBECHYIO (OPMYJUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHE U YCIOBHs (TPaHUIIb,
00J1acTH) MPUMEHUMOCTH,

OTpeNeNATh HANpPaBICHHWE BEKTOPa MHAYKLHUHM MArHUTHOTO TOJSI MPOBOAHUKA C TOKOM,
cuibl Amniepa u cuiiel JIopeHua;

CTPOUTH M ONHCHIBATH H300PAKEHHE, CO3JaBAEMOE INIOCKUM 3€PKaJIOM, TOHKOH JINH30H;

BBIMOJIHATh HKCIEPUMEHTBI IO HCCIENOBAHUIO (U3MYECKUX SIBJICHHH U TPOLIECCOB C
UCTIOJNBb30BAHMEM TIPSMBIX U KOCBEHHBIX HM3MEPEHWI: Tmpu 3TOM  (OopMyIHpOBaTh
npobiieMy/3agadyy W TUNOTe3y y4eOHOTrO 3KCIEpHMEHTa, CcoOMpaTh YCTAaHOBKY W3
NPEIJIOKEHHOTO 000PYIOBaHUS, TPOBOIUTE OMBIT U (POPMYJIHPOBATH BHIBOABI,

OCYLIECTBIISITh MpPsSIMblE W KOCBEHHBIE H3MEPEHHUS (PH3MUYECKHX BEJNWYUH, INPH 3TOM
BBIOMpPATh ONTHMAJbHBI CIIOCOO W3MEPEHHS M HCIOJIb30BATh HM3BECTHBIE METOABI OLIEHKH
MOrPELIHOCTEN U3MEPEHUH;

HCCIIEIOBATh 3aBHCUMOCTH (PU3NIECKUX BEIMYHMH C UCIIOIb30BAHUEM MPSIMBIX U3MEPEHUH!
IPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBATh PE3YJIBTATHI MOJYUYEHHOW 3aBHCUMOCTH
¢usnueckux BENMYMH B BUAe TaOmUI W TpaduKOB, nenaTh BBIBOABI IO pe3yJbTaTam
UCCIIeIOBAHNS,

cobmoark mpaBuia O€30MacHOr0 TpPyna NPU TNPOBEASHUH HCCIEAOBAHUI B paMKax
yueOHOro SKCIEPUMEHTa, Y4eOHO-HUCCIIEIOBATENIbCKOM W TMPOEKTHOM AEATEIBHOCTH C
HCTIOJIb30BAHMUEM H3MEPHTENBbHBIX YCTPONUCTB 1 1abOpaTOPHOTro 000pyA0BaHUS,

pewmatb pacy€THble 3amaud C SIBHO 33JaHHOW (PU3MUYECKOW MOJENbI0, HCIIONb3Ys
¢u3nUeckne 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJIN3a YCIIOBHS 337a4l BHIOUPATh (PU3HUECKYIO
MOJZIeNIb, BBIACNATh (PU3NUECKHUE BENIWYMHBI M (POPMYJIBI, HEOOXOIMMBIE ANl €€ peIleHus,
MPOBOIUTH PACUYETHI U OLIEHUBATH PEATbHOCTD MOJYYEHHOTO 3HaUeHHsT (PU3HUECKON BEJINYHHBL,

pemarb KaueCTBEHHBbIC 3a/1a4M: BBICTPAMBATH JIOTMYECKH HENMPOTHBOPEUYHMBYIO ILIETIOUKY
paccy’kAeHUH ¢ OMOPOi Ha N3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTH B (PU3NYECKHE SIBJICHNUS,

UCTIONIb30BaTh MPH  pPEUIeHMH YYeOHBIX 3a7ad  COBPEMEHHble HH(GOPMAIOHHBIE
TEXHOJIOTUU JUII TIOWCKA, CTPYKTYPHPOBAHUS, MHTEPIIPETALMH W TPENCTABJIEHUS Y4eOHOH H
HAYYHO-TIONYJIAPHOH HMH(OPMALUH, TOJYYEHHOW W3 Pa3JIMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJM3UPOBATh MOJYIaeMy0 HH(POPMALIHIO,

OOBSICHATH PUHLHITBI IEHCTBHS MAIIWH, TPHOOPOB M TEXHUYECKUX YCTPONUCTB, pa3nyarh
yCIIOBHS UX O€30MacHOr0 UCTIONB30BAHUS B TIOBCEHEBHON KU3HUY,

NPUBOIUTE MPHUMEPH! BKJIAZa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BHTHE
HAyKH, B OOBSICHEHHE TIPOLIECCOB OKPYIKAOLIEr0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJOTH;

UCTIONIb30BaTh TEOPETHYECKHe 3HAHUSA 1O (HU3MKE B TOBCEJHEBHOW JKU3HU IS
obecriedeHns1 6€30MaCHOCTH MPH OOPAIEHUH C TPHOOPAMH U TEXHUUECKUMH yCTPOHCTBAMH, IS
COXPaHEHHs 3J0POBbsI U COOJIFOACHNST HOPM SKOJIOTHYECKOTO MTOBEIEHHS B OKPYKAIOLIEH cpene;



paboTaTh B IpymIe ¢ BHINIOJHEHUEM PA3JIMUHBIX COLIHABHBIX POJIEH, MUTAHUPOBaTh padboTy
IPYIIBL, PALMOHATBHO paCHpenensiTh OOS3aHHOCTH U IUIAHUPOBATH JESTENBHOCTh B
HECTaHOAPTHBIX CUTyaLMsX, af€KBaTHO OLEHUBATh BKJAJ KaXKAOTO M3 YYAaCTHUKOB IPYNMbI B
pelLIeHne paccMaTpUBaeMO POOIEMBL.



TEMATUYECKOE INMJIAHNPOBAHWE

10 KJTACC
KonunyectBo yacoB
Ne HanmeHoBaHWe pa3fienioB U Tem NporpamMmbl B K M SNEKTPOHHbIE (LidpoBbIe)
n/n pasf porp cero OHTPOJIbHbIE paKTu4yecKue 06PA30BATENbHBIE PECYPChI
paboTbl paboTbl
Pasgen 1. PNSNKA N METOAbl HAYYHOI'O NMO3HAHUNA
Bubnunoteka LIOK
11 dun3nKa N MeToAbl HAY4HOro NO3HaHNA 2 httDs://m.edsoo.ru/7fA1bf72
WToro no pasgeny 2
Pasgen 2. MEXAHUKA
Bubnunoteka LIOK
21 Kunevauka > httos://m.edsoo.ru/7f41bf72
Bubnunoteka LIOK
22 Duramnka ! httos://m.edsoo.ru/7f41bf72
Bubnunoteka LIOK
2.3 3aKOHbl COXpaHeHWNs B MeXaHuNKe 6 1 1 httos://m.edsoo ru/7fA1bF72
WToro no pasgeny 18
Pasgen 3. MOJIEKYTAPHAA ®N3NNKA N1 TEPMOJVNHAMUKA
o Bubnunoteka LIOK
31 OCHOBbI MOJIEKYNSAPHO-KNHETNYECKOWN TeopUi 9 1 httos://m.edsoo.ru/7fA1bF72
Bubnunoteka LIOK
3.2 OCHOBbI TepMOAUHANMVKY 10 1 httos://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOAHUA BellecTBa. da3oBble 5 Bubnnoteka LLOK
' nepexofbl httos://m.edsoo.ru/7f41bf72

WToro no pasgeny 24


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

Pasgen 4. 9JIEKTPOANHAMUKA
41 AnekTpocTaTuka

MMOCTOAHHbIN 3M1IEKTPUYECKMIA TOK. TOKM B
pasNMyHbIX cpepax

WToro no pasgeny
Pe3epBHOE Bpems

OBLLEE KOJTIMYECTBO YACOB 110 NPOIrPAMME

10

22

68

[

Bubnunoteka LIOK
httDs://m.edsoo.ru/7f41bf72
Bubnunoteka LIOK
https://m.edsoo.ru/7f41bf72


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

11 KJTACC

KonnyectBo yacoB
HavmeHoBaHWe pa3genos U Tem
KOHTpO/IbHbIE

nporpamMmbI Bcero
paboThbl
Pasgen 1. 9JIEKTPOANHAMUMKA
MarHuTHoe none. 3neKTpomMarH1MTHas 1 1
NHAOYKUMA
WToro no pasgeny 1
Pasgen 2. KOJIEBAHNA 1 BOJTIHbI
91 MexaHW4YecKme 1 3NeKTPOMarHUTHbIE 9
' Kone6aHus
99 MexaHW4ecKne 1 3N1eKTPOMarHUTHbIe 5 1
BO/IHb!
2.3 OnTuka 10
WToro no pasgeny 24

Pasgen 3. OCHOBDbI CI'IELI,I/IAI'IbHOVI TEOPUN OTHOCUTEJIBHOCTN
OCHOBbI CreumasibHON Teopun

31 OTHOCUTENILHOCTY 4 1
WToro no pasgeny 4
Pasgen 4. KBAHTOBAA ®UN3NKA

41 ANemMeHTbl KBAHTOBOW OMNTUKM 6

42  CTpoeHve aToma 4

lMpaKTnyeckune
paboThbl

ANeKTPOHHBbIE (UNPPOBLIE)
obpasoBaTe/ibHble pecypchbl

Bubnmoteka LLOK
httDs://m.edsoo.ru/7f41c97c

Bubnunoteka LIOK
httos://m.edsoo.ru/7f41c97¢c
Bubnmoteka LLOK
httos://m.edsoo.ru/7f41c97¢c
Bubnunoteka LIOK
httos://m.edsoo.ru/7f41c97¢c

Bubnunoteka LIOK
https://m.edsoo.ru/7f41c97¢c

Bubnunoteka LIOK
httos://m.edsoo.ru/7f41c97¢c
Bubnunoteka LIOK
httos://m.edsoo.ru/7f41c97c


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

43 ATOMHOe 24p0 S)

WToro no pasgeny 15
Pasgen 5. 9JIEMEHTbI ACTPOHOMWIN N ACTPODPUNINKI
51 DNemMeHTbl aCTPOHOMMM U aCTPOPU3NKM 7

MToro no pasgeny 7

Pasgen 6. OBOBLUAROLLEE NMOBTOPEHUE

6.1 O606LlatoLLEee NOBTOPEHME 4
WToro no pasgeny 4
Pe3epBHOe Bpems 3

OBLLEE KOJTIMYECTBO YACOB I10

NMPOIrPAMME o8

Bubnunoteka LIOK
httDs://m.edsoo.ru/7f41c97c

Bubnmoteka LLOK
httos://m.edsoo.ru/7f41c97c

Bubnuoteka LIOK
httos://m.edsoo.ru/7f41¢c97¢c


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




NMNOYPOUYHOE NMJIAHNPOBAHWE
10 KJTACC

No

/n Tema ypoka

du3mkKa — Hayka o npupoge. Hay4Hble
MeTOAbI MO3HAHUA OKPY>KatoLero Mupa
Posb 1 MecTo (hm3MKM B OPMUPOBAHNM
2  COBPEMEHHOM Hay4HOMN KapTWHbI MUpa, B
NPaKTUYECKOW AesATeNbHOCTUN NI0LeN
MexaHn4ecKoe [BVXKEHNE.
OTHOCMTENBbHOCTb MEXaHNYECKOro
[BVXXeHus. [NepemMeLleHne, CKOpoCTb,
YCKOpeHue

4 PaBHOMEpPHOE MPAMONINHEIHOE [BVXKEHE

PaBHOYCKOpPEHHOE NPAMO/MHEIHOe

> [BUXeHne

6 CB060/HOE nafieHVe. YCKopeHue
cBO60AHOro NageHus

F KpuBonuHeliHoe ABWXeHME. [BMKEHME

MaTepuasibHO TOUKM MO OKPY>KHOCTK

MprHUMN oTHOCUTeNbHOCTYU [anunes.
8  WHepuuasbHble CUCTEMbI OTCHETA.
MepBbIii 3aKOH HbloTOHA
Macca Tena. Cuna. MpuHUMN
9  cynepnosuuuu cun. BTopoi 3akoH
HbroToHa AN MaTepuaibHON TOUKM

KonnyectBo 4yacoB

Bcero

KOHTpPO/IbHbIE
paboTbl

[MpaKTnyeckune
paboTbl

Jata

N3yYeHNs

3NeKTPOHHbIe LINGPOBbIE
obpasoBaTesibHble
pecypchbl

bubnunoteka LIOK
httDs://m.edsoo.ru/ff0c32e2

bubnnoteka LIOK
https://m.edsoo.ru/ff0c33e6

bnbnuoteka LIOK
https://m.edsoo.ru/ff0c3508

bnbnmoteka LIOK
https://m.edsoo.ru/ff0c3620

bnbnuoteka LLOK
https://m.edsoo.ru/ff0c372e

bubnunoteka LIOK
https://m.edsoo.ru/ff0c39cc

bnbnuoteka LLOK
https://m.edsoo.ru/ff0c3ada

bubnunoteka LIOK
https://m.edsoo.ru/ff0c3be8

bnénmoteka LLOK
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
https://m.edsoo.ru/ff0c3be8

10

14

16

17

TpeTunit 3aKoH HbtoTOHa Ans
mMaTepuabHbIX TOYEK

3aKOoH BCeMMpHOro TaroteHus. Cuna
TAXKeCTW. [lepBas KOCMUYeCcKas CKOPOCTb

Cwuna ynpyroctu. 3akoH N'yka. Bec Tena

Cuna TpeHuns. KoahpuLMeHT TpeHus.
Cuna conpoTUB/IEHUA MPW ABUXKEHUN TeNa
B XXWAKOCTU WU rase

MocTynaTenbHOe 1 BpaLLaTesibHoe
[iBVXKeHMe abCoMOTHO TBEPAOIO Tena.
MoMeHT cunbl. [11e4o cubl. Ycnosus
paBHOBECUS TBEPAOro Tena

Mmnynbc MaTepuanbHO TOUKKM, CUCTEMbI
MaTepuasbHbIX To4eK. IMMybe cubi.
3aKOH COXpaHeHus MMNynbca. PeakTBHOe
ABWXeHMNe

PaboTa 1 MOLLHOCTb cubl. KnHeTnyeckas

vy

3HEeprus MarepuanbHoin" Toukn. Teopema

(VT

06 M3MEHEHUWN KMHETUYECKOM SHEPrnn

lMoTeHUMnanbHasa aHeprua. NoTeHUMa bHas
3Heprus ynpyro aeopmMmpoBaHHoiA
NPY>XUHbI. MNoTeHLmanbHasa aHeprusa Tena
BO/IM31 NOBEPXHOCTM 3eMin

MoTeHuMa/IbHble Y HENOTEHLMaNbHbIE
cunbl. CBsi3b paboThl HEMOTEHLUMA/IbHBIX
CUJT C U3MEHEHMEM MEXaHUYECKOA
3HEPrn CUCTEMbI Te/l. 3aKOH COXPaHeHUs
MeXaHWYeCKOn aHeprmm

bnbnuoteka LIOK
https://rm.edsoo.ru/ff0c3be8

bubnunoteka LIOK
https://m.edsoo.ru/ff0c3d00

bubnunoteka LIOK
https://m.edsoo.ru/ff0c3e18

bnbnmoteka LIOK
https://m.edsoo.ru/ffOc3f76

bubnunoteka LIOK
https://m.edsoo.ru/ff0c41a6

bnbnmoteka LIOK
https://m.edsoo.ru/ff0c43d6

bubnunoteka LIOK
https://m.edsoo.ru/ff0c4502

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

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


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

19

20

21

22

23

24

25

26

27

28

29

JlabopaTopHas paboTa «MccnegosaHme
CBA3M paboTbl CUMbI C M3MEHEHUEM
MEeXaHUYeCKON 3Heprumn Tena Ha npumMepe
PacTSHKEHUA PE3NHOBOIO XXryTay

KoHTposbHas paboTa no Teme
«KunHemaTtuka. [nHammka. 3akoHbl
COXPaHEHUs B MEXaHUKe»

OCHOBHbIE MOMI0XKEHWA MONEKYNAPHO-
KMHeTUYecKol Teopun. bpoyHoBCKoe
ABwxeHne. Anddysna

XapakTep ABWKEHUS W B3aUMOeCTBUSA
yacTuL, BelllecTBa. Mogaenu CTpoeHus
rasoB, XXUAKOCTeN 1 TBEPABIX Ten

Macca monekyn. KonnyecTso BeLLecTsa.
lNocTosHHaa ABoragpo

TennoBoe pasHoBecue. TemnepaTypa u eé
n3mepeHve. LLkana temnepatyp Lienbcus
MpeanbHbii ra3 B MKT. OcHOBHOe
ypaBHeHne MKT

A6CoNoTHasA Temnepartypa Kak Mepa
CPeAHEN KNHETUYECKON 3Heprnm
LBWKEHUS MOJIEKY/. Y paBHeHMe
MeHpeneeBa-KnaneipoHa

3akoH [danbToHa. "a30Bble 3aKOHbI
JabopaTopHast paboTa «MccnegosaHme
3aBMCKMMOCTM MeXay napameTpamu
COCTOSHUSA Pa3PEeXeHHOro rasa»

M3onpouecchbl B naeanbHOM rase n nx

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

bnbnuoteka LLOK
https://m.edsoo.ru/ff0c4dc2

bnbnuoteka LLOK
https://m.edsoo.ru/ffOc4fde

bubnunoteka LIOK
https://m.edsoo.ru/ff0c511e

bubnunoteka LIOK


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

30

31

32

34

35

36

37

38

39

40

41

rpapmyeckoe NpeAcTaBeHe

BHYTpeHHss aHeprus
TEPMOAMHAMMNYECKOW CUCTEMbI 1 CNOCOOBI
eé n3meHeHus. KonmyecTtso TennoTbl U
paboTa. BHYTpeHHAs aHeprus
0AHOATOMHOr0 WaeanbHOro rasa

Buapbl Tennonepegaun

Y penbHasa TeNI0EMKOCTb BeLLEeCTBa.
KonnyecTBo TensioTbl Npuv Tensonepegaye.
AanabaTHbIn npouecc

[MepBblii 3aKOH TEPMOAMHAMUKN U €ro
NpYMeHeHne K n3onpoLeccam
HeobpaTMoCTb NPOLECCOB B NPUPOLE.
BTopoli 3aKOH TeEpMOAUHAMUKN

MpuHumn geictens u KMA tennosoi
MaLLWHbI

Linkn KapHo v ero KI4

3konornyeckme nNpobsembl
TENN03HEPreTUKM

O6o6warowmin ypok «MonekynspHas
(m3mka. OCHOBbI TEPMOAMHAMUKI
KoHTposnbHas paboTa no Teme
«MonekynsipHas guanka. OCHOBbI
TePMOAVHAMUKIN»

MapoobpazoBaHue 1 KOHAEHCaLMS.
VicnmapeHune n KuneHve

AGCONOTHasA N OTHOCUTENbHAsA BNI&XKHOCTb

https://rn.edsoo.ru/ff0c570e

bnbnuoteka LLOK
https://m.edsoo.ru/ff0c5952

bubnunoteka LLOK
https://m.edsoo.ru/ff0c5c36

bubnunoteka LLOK
https://m.edsoo.ru/ff0c5c36

bubnunoteka LLOK
https://m.edsoo.ru/ff0c5efc

bnénmoteka LLOK
https://m.edsoo.ru/ff0c6230

bubnunoteka LLOK
https://m.edsoo.ru/ff0c600a

bnénmoteka LLOK
https://m.edsoo.ru/ff0c6938

bnénuoteka LLOK
https://m.edsoo.ru/ff0c6a50

bnénuoteka LLOK
https://m.edsoo.ru/ff0c63b6

bubnunoteka LIOK


https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6

42

45

46

47

48

49

50

o1

52

BO3AyXa. HacblILLIEHHbI nap

Teéppoe 1eno. Kpucrannnyeckume u
amopHble Tena. AHM30TPOMNMUS CBOWCTB
KpUCTaNoB. XKnUAKne KpucTaisbl.
CoBpemMeHHble MaTepuaibl

MnaBneHne 1 KpUCTannmn3auus. Y aenbHas
Tennota nnasneHus. Cy6nmmauus

YpaBHeHKe Tens0Boro GanaHca

AneKTpU3aLms Ten. dNeKTPUUECKUt 3apaa,

[Ba BMaa 3N1eKTPUYECKMX 3apaL0B
[MpOBOAHNKN, AN3INEKTPUKN U
NonynpoBOAHUKM. 3aKOH COXpaHeHNs
3NEKTPUYECKOr 0 3apaja
B3avmogeiicTaue 3apsgoB. 3akoH KynoHa.
TOueYHbIN 3NEKTPUYECKINIA 3apas,
Hanps»kKéHHOCTb 3/1EKTPUYECKOrO MONA.
MpuHUMN CyneprnosunLmm aNeKTPUYECKMX
nonem. JINHUM HanpsXKEHHOCTY

PaboTa cun 3neKTpoCcTaTUYeckoro noss.
MoTteHyman. PasHOCTb NOTEHLMaN0B
[MpOBOAHVKY U AU3NEKTPUKN B
31EKTPOCTATMHECKOM NoJie.
[unanekTpuyeckasa NpoHULLaEMOCTb

ONeKTPoEMKOCTb. KoHAeHcaTop

SNeKTPOEMKOCTb M/IOCKOT0 KOHAEHcaTopa.

OHepruns 3apsaXXeHHOro KoHaeHcaropa

https://m.edsoo.ru/ff0c64d8

bubnunoteka LIOK
https://m.edsoo.ru/ff0c65f0

bnénmoteka LLOK
httos://m.edsoo.ru/ff0c6708

bnbnuoteka LLOK
httos://m.edsoo.ru/ff0c6820

bnbnuoteka LIOK
https://m.edsoo.ru/ffOc6bcc

bnbnuoteka LLOK
https://m.edsoo.ru/ffOc6bcc

bubnunoteka LIOK
https://m.edsoo.ru/ffOc6ced

bubnunoteka LIOK
https://m.edsoo.ru/ff0c6df2

bubnnoteka LIOK
https://m.edsoo.ru/ff0c6f00

bubnunoteka LIOK
https://m.edsoo.ru/ff0c7018

bubnunoteka LIOK
https://m.edsoo.ru/ff0c7126

bubnunoteka LIOK
httos://m.edsoo.ru/ffOc72c0


https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

56

57

58

59

60

61

JlabopaTopHas paboTa "V3mepeHue
3N1eKTPOEMKOCTM KOHAeHcaTopa"

MpyHUMN AEACTBMS U NPUMEHEHNE
KOH/IeHCaTOpPOB, KONMPOBabHOIO
annaparta, CTPYWHOro npuHTepa.
AnekTpocTaTnyeckas 3awWuTa. 3a3emneHune
3NeKTponpmbopoB

DNEKTPUYECKMNIA TOK, YCNIOBUS €ro
CyLLecTBOBaHMA. MOCTOSHHBIA TOK. Cuna
ToKa. HanpspkeHve. ConpoTuBieHue.
3akoH Oma gnd yyacTka Lenm

MocnesosatesbHOe, napansenbHoe,
CMeLLaHHOe CoeHeHMe NPOBOAHUKOB.
NabopatopHas paboTa «3yyeHne
CMeLLaHHOro COeAMHEHNS PE3NCTOPOB»

PaboTa 1 MOLLHOCTb 3/IEKTPUYECKOr0
ToKa. 3akoH [xoynsa-JleHua

3akoH Oma A1 NONHOM (3aMKHYTOM)
3NEKTPUYECKON Lienn. KopoTkoe
3aMblkaHue. JlabopatopHas paboTta
«M3mepeHre 3C NCTOYHMKA TOKA N ero
BHYTPEHHEro ConpoTMB/IEHNS»

Pe3epBHbIil YpoK. KOHTponbHas pabota no
Teme "OnekTpognHamuka" /
Bcepoccuiickas nposepoyHas pabota
O6006LLIaLLNIA YPOK «DNEKTPOANHAMIKA»
/ Bcepoccuiickas NpoBepoYHas paboTa

ONeKTPOHHAs NPOBOANMOCTb TBEPAbIX

0.5

0.5

bnbnuoteka LIOK
httDs://m.edsoo.ru/ffOc74f0

bubnunoteka LIOK
httos://m.edsoo.ru/ff0c7838

bubnunoteka LIOK
httDs://m.edsoo.ru/ffO0c7ae0

bubnunoteka LIOK
https://m.edsoo.ru/ff0c8c56

bnbnuoteka LIOK
https://m.edsoo.ru/ff0c88be


https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
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MeTa/110B. 3aBUCMMOCTb COMPOTUBEHMSA
MeTa/1/I0B OT TeMMNepaTypbl.
CBepxnpoBoANMOCTb

DNEeKTPUYECKMiA TOK B BakyyMe. CBOICTBa
3NIEKTPOHHbIX MYYKOB

MonynpoBOAHMKM, UX COBCTBEHHAS U
npumecHas nposoaMMocTb. CBONCTBa p—
n-nepexofa. NonynpoBoAHNKOBbIE
npuoopsl

DNEKTPUYECKMIA TOK B pacTBOpax U
pacnsaBax 3/IEKTPOSINTOB.
DNeKTPONIUTMYECKan auccoumaums.
ONeKTponu3

DNEKTPUYECKMIA TOK B rasax.
CamocCToATe/bHbIN 1 HECAMOCTOATESbHbIN
paspag. MonHua. nasma
AnekTpunyeckue Nprbopbl U YCTPOMNCTBA U
NX NpaKTU4Yeckoe npumeHeHue. MNMpasuna
TEXHWUKN 6e30MacHOCTM

KoHTposnbHas paboTa no Teme
«OneKTpocTaTmKa. MoCToAHHbIN
3NEKTPUYECKUNIA TOK. TOKMN B Pa3NNUHbIX
cpegax»

Pe3epBHbIin ypoK. O606LLar0LLMIA YPOK MO
Temam 10 Knacca

OBLLEE KOJTMYECTBO YACOB IO
NMPOIrPAMME

68

bubnunoteka LIOK
https://r.edsoo.ru/ff0c84ae

bubnunoteka LIOK
https://m.edsoo.ru/ff0c82ba

bubnunoteka LIOK
https://m.edsoo.ru/ff0c84ae

bubnunoteka LIOK
https://m.edsoo.ru/ff0c86fc

bubnunoteka LIOK
https://m.edsoo.ru/ff0c8a8a

bubnunoteka LIOK
https://m.edsoo.ru/ffOc8f6c


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

11 KJTACC

Tema ypoka

[MoCTOAHHBLIE MArHUTbLI U X
B3avMogeincTene. MarH1THoe none.
BekTop MarHUTHON HAYKUUA. JTHWN
MarHUTHOW MHAYKUWW.

MarHuTHoe none NPOBOAHMKA C TOKOM.
OnbIT OpcTefa. B3ammopeictene
NMPOBOHNKOB C TOKOM.

NaboparopHas paboTa «M3yyeHne
MarHUTHOrO NONS KaTyLKK C TOKOM».

[elicTBMe MarHUTHOro Nnonsa Ha
NPOBOAHWK € TOKOM. Cuna AmMnepa.
JNabopaTopHas paboTa «MccnefoBaHme
AeCTBMA MOCTOSAHHOIO MarHnTa Ha
paMKy C TOKOM».

[elicTBMe MarHUTHOro Nnonsa Ha
[BWXYLLYIOCA 3apsXXeHHYH YacTuLy.
Cwuna NopeHua. Pa6oTta cunbl JlopeHua.
ANeKTpoMarHuTHas MHAyKuma. MNoTok
BEKTOpa MarHMTHOM uHayKumun. 34C
NHAYKUMW. 3aKOH 3/1eKTpOMarHUTHOA
NHAYKUuMN dapajges.

NabopaTtopHas paboTa «lccnegosaHue
AB/IEHNA 3/IEKTPOMArHUTHON MHAYKLUM»
VHAYKTUBHOCTbL. ABneHue

KonnyecTtBo yacoB

Bcero

KOHTpO/IbHbIe
paboThbl

IMpaKTnyeckune
paboThbl

Jata
N3yveHNs

ANeKTPOHHbIE UN(POBLIE
obpasoBaTesibHble

pecypchbl

bubnuoteka LIOK
httDs://m.edsoo.ru/ff0c9778

bubnunoteka LIOK
https://m.edsoo.ru/ff0c98fe

bnbnnoteka LIOK
httos://m.edsoo.ru/ff0c98fe

bubnuoteka LIOK
httDs://m.edsoo.ru/ff0c9ac0

bubnuoteka LIOK
https://m.edsoo.ru/ff0c9df4

bubnuoteka LIOK
https://m.edsoo.ru/ff0cal50

bubnuoteka LIOK


https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

10

14

camonHaykumn. 34C caMouHAYKLUN.
SHeprus MarHMTHOro NONA KaTyLUKu C
TOKOM. ONIEKTPOMarH1UTHOE MoJe.

TexHUYecKre YCTPONCTBA U KX
MPUMEHEHME: NOCTOSIHHbIE MarHUTl,
3NEKTPOMArHUTbI, 3N1EeKTPOABUTraTE b,
YCKOPUTE/IN 31EMEHTAPHbIX YacTHL,
VHAYKUMOHHAsA neub.

O6o6LatoLmiAi ypoK «MarHutHoe none.
ANeKTpoOMarHMTHas NHAYKUMNS».

KoHTponbHasa paboTa rno Teme
«MarHuTHoe nosne. dneKTpomMarHuTHas
NHAYKLMNS».

CB060AHbIE MexaHMYecKne KonebaHus.
"apMOHMYecKme KonebaHus. Y paBHeHMe
rapMOHMYECKNX KONeOGaHWIA.
MpeBpaLleHne IHeprum.

Nab6oparopHas paboTta «MccnegoBaHue
3aBMCMMOCTU Meproga Manbix
KonebaHuii rpysa Ha HUTU OT A/INHbI
HUTW 1 Maccbl rpy3an».

Kone6atenbHblil KOHTYp. CBOGOAHbIE
3N1eKTPOMarHuTHbIE KoslebaHns B
naeanbHOM KonebaTeslbHOM KOHTYpe.
AHanorus Mexxay MexaHm4eckuMmn un
3N1EeKTPOMarH1THbIMI KONeGaHNSMM.

®opmyna TomcoHa. 3aKOH COXpaHeHUs
3Hepruun B naeasnbHOM KonebaTte/lbHOM

KOHTYpe.

httDs://m.edsoo.ru/ff0ca600

bnbnmnoteka LLOK
https://m.edsoo.ru/ff0cab82

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

bubnunoteka LIOK
https://m.edsoo.ru/ffOcaf06

bnbnnoteka LIOK
https://m.edsoo.ru/ff0ch820

bnbnmnoteka LIOK
https://m.edsoo.ru/ffOch9c4


https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
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MpeAcTaBneHre 0 3aTyXaroLmnx
KonebaHusX. BbIHY>XAeHHbIe
MexaHn4eckre KonebaHus. Pe3oHaHc.
BbIHY>XeHHble 3/1EKTPOMarHuUTHble
KonebaHus.

MepeMeHHbIN TOK. CUHYCONabHbIN
nepeMeHHbIM TOK. MoLLHOCTb
NnepeMeHHOro Toka. AMNANTYAHOe U
[eCTBYIOLLEe 3HAYEHWNE CU/Tbl TOKA U
HanpsHXeHms.

TpaHcthopmatop. MNpon3BoACTBoO,
nepegada v notTpebneHve
3NIEKTPUYECKON 3HEPruu.

YCTPOWCTBO M MPaKTUYeCcKoe
NPUMEHEHNEe 3N1eKTPUYECKOr 0 3BOHKa,
reHepaTopa NepeMeHHOro ToKa, NMHWNI
aneKTponepeau.

JKONOrmyeckme puckn npu
NPON3BOACTBE 3/1IEKTPOIHEPTUN.
KynbTypa ncnosb3oBaHus
3NEKTPO3HEPr M B NOBCEAHEBHON"
XU3HW.

MexaHW4ecKre BOHbI, YCI0BUS
pacnpocTpaHeHus. NMepunog. CKopocTb
pacnpocTpaHeHUs 1 4/IMHa BOJHbI.
MonepeyHble N NPOLO/bHbIE BOSHBI.
3ByK. CKOpOCTb 3BYKa. [[POMKOCTb
3BYyKa. BbicoTa TOHa. Tembp 3ByKa.

ONEeKTPOMArHUTHbIE BOHBI, KX

bubnuoteka LIOK
httDs://m.edsoo.ru/ffOchb86

bnbnnoteka LIOK
https://m.edsoo.ru/ffOchd34

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

bubnuoteka LIOK
https://m.edsoo.ru/ffOcca54

bubnuoteka LIOK
https://m.edsoo.ru/ffOcccOc

bnbnnoteka LIOK


https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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CBOWCTBa U CKopocTb. LLlkana
INEKTPOMarHMTHbIX BOJIH.

MpPUHUMNLI PaayOoCBA3N 1 TeNEBUAEHNS.

Pa3BuTne cpeacTs CBA3N.
Pagnonokauus.

KoHTponbHas paboTa «KonebaHus n
BOJTHbD».

MpAMOSIMHEHOE pacnpocTpaHeHme
cBeTa B OJHOPOAHOI cpefe. ToueYHbIi
NCTOYHUK cBeTa. Jlyy cBeTa.
OTpaxkeHWe cBeTa. 3aKOHbI OTpaXKeHUs
ceeta. [locTpoeHne 1306paXKeHNin B
MNI0CKOM 3epKae.

lMpenomneHve ceeta. NonHoe
BHYTPeHHee oTpaxxeHwe. MpefenbHbli

YFO/ MOJIHOFO BHYTPEHHErO OTPaXKEHMUS.

Nab6opatopHas paboTta «3mepeHmne
nokasaTens NpesioMIEHNs CTeK/a».
JNnH3bl. MocTpoeHre n306paXkeHnin B
nnH3e. dopmyna TOHKOW /INH3bI.
YBenn4yeHmne NINH3bI.

Nab6oparopHas paboTta «MccnegoBaHme
CBOWCTB N306paXKeHWI B NINH3aX».
[ucnepcus ceeta. CNoXHbIA cocTas
6enoro ceeta. LIgeT. JlabopaTopHas
paboTta «HabnogeHne gucnepcum
cBeTan.

WNHTepdepeHLms ceeta. Audpakums

httDs://m.edsoo.ru/ffOccfe0

bubnuoteka LIOK
httDs://m.edsoo.ru/ffOcc6f8

bubnuoteka LIOK
https://m.edsoo.ru/ff0cd350

bubnuoteka LIOK
httDs://m.edsoo.ru/ffOcd4e0

bnbnnoteka LIOK
httDs://m.edsoo.ru/ffOcd7f6

bubnunoreka LIOK
httDs://m.edsoo.ru/ff0cd67a

bubnuoteka LIOK
httDs://m.edsoo.ru/ffOcddle

bnbnmnoteka LIOK


https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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cBeTa. AnpakLIMOHHAs PeLLETKA.

lMonepeyHOCTb CBETOBbLIX BOJH.
MNonapusauns ceeta.

OnTuyeckre NpMBOpPbI 1 YCTPOIACTBA 1
YCNOBMS UX 6E30MaCHOr0 MPUMEHEHNS.
I"paHULbl NPUMEHUMOCTM KMaccuUecKoi
MeXaHUKW. MocTynaTbl cneuuanbHoi
TEOPUI OTHOCUTENLHOCTU.

OTHOCUTENbHOCTb OJHOBPEMEHHOCTM.
3ameq1eHNe BPEMEHW U COKpaLLeHMe
[/INHBI.

OHeprvs 1 MMNYLC PENATUBUCTCKON
yacTuLbl. CBA3b MaCChl C 3Hepruelt n
VIMNYNLCOM. SHEPrus MoKos.

KoHTponbHasa pabota «OnTtrnka. OCHOBBI
creumansHoM Teopun
OTHOCUTE/IbHOCTU».

®oTOoHLI. Popmyna NnaHKa. IHeprua n
NMNYNbC (POTOHA.

OTKpbITNE N UCCNefoBaHMe
(hoTtoappekTa. OnbITol A. I'. CTONeToBa.
3aKoHbI (hoTo3(PeKTa. Y paBHEHME
SiiHWTeNHa AN (hoTo3ddeKTa.
«KpacHas rpaHuua» oToaiexTa.
[JasneHune ceeta. OnbITbl 1. H.
NebepeBa. XvMUYeCKoe [eincTBue CBeTa.
TexHu4eckme yCTpOCTBa U
NpaKTUYeckKoe NpUMeHeHNe:

httDs://m.edsoo.ru/ffOced22

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

bnbnmnoteka LIOK
https://m.edsoo.ru/ff0cf862

bubnunoteka LIOK
https://m.edsoo.ru/ffOcfa42

bubnuoteka LIOK
https://m.edsoo.ru/ffOcfc68

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

bubnuoteka LIOK
https://m.edsoo.ru/ffOcfel6
bnbnnoteka LIOK
httos://m.edsoo.ru/ffOcffc4

bnbnnoteka LIOK
https://m.edsoo.ru/ff0d015e

bubnuoteka LIOK
https://m.edsoo.ru/ff0d04a6


https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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(hOoTO3/M1IEMEHT, (POTOAATUMK, COMTHEYHAA
batapes, CBETOAMOL,.

PelueHne 3a4a4 Nno Teme «3NeMeHTbl
KBAHTOBOI ONTUKW».

Mogenb atoma TomcoHa. OnbIThbI
Pesepopaa no paccesHUo a-4actuy,
[NnaHeTapHaa MoAenb aTtoma.

MocTynatsl bopa.

3ny4eHne 1 NOrNOLLEHVEe (HOTOHOB MpK
rnepexo/ie aToMa C 0JJHOr0 YPOBHS
3HEpPruy Ha pyroil. Buabl CneKTpos.

BonHoBble CBOWCTBA YacTuL,. BosnHbl e
Bpoiins. KopnyckynspHO-BOTHOBOW
ayann3m. CnoHTaHHOE U BbIHY>KAEeHHOe
N3My4eHue.

OTKpbITME PagnoakTMBHOCTU. OnMbIThl
Pesepopaa no onpeaeneHno coctasa
PaanNoaKkTUBHOIO M3NyYeHUs.

CsoiicTBa anbha-, 6eTa-, raMma-
n3nyyeHns. BamsiHne pagnoaKTMBHOCTY
Ha YKVBble OpraHn3mbl.

OTKpbITVE NPOTOHA Y HENTPOHA.
M3oTonbl. Anbtha-pacnaf. INeKTPOHHbIN
1 NO3NTPOHHBIN 6eTa-pacnagd. Mamma-
N3ny4eHwe.

DHeprus cBs3n HYK/I0HOB B Sipe.
AnepHble peakunn. AaepHbIi peakTop.
Mpobnembl, NepcrneKTmBbl,

bubnuoteka LIOK
httDs://m.edsoo.ru/ff0d0302

bubnuoteka LIOK
https://m.edsoo.ru/ff0d091a

bubnuoteka LIOK
https://m.edsoo.ru/ffOdOafa

bubnuoteka LIOK
https://m.edsoo.ru/ff0dOafa

bubnuoteka LIOK
https://m.edsoo.ru/ff0d0Oca8

bubnuoteka LIOK
https://m.edsoo.ru/ff0d0fd2

bubnuoteka LIOK
httDs://m.edsoo.ru/ff0d1162

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


https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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9KO/I0r'M4YeCcKmne aCrneKkTbl ﬂ,qepH0|7|
SHEPreTUKN.

AnemeHTapHble YacTuubl. OTKpbITHE
no3unTpoHa. MeToAbl HabNAeHNSA 1
permcTpayumn afieMeHTapHbIX YacTuL,
Kpyrnbiit cton «®yHaameHTa/bHble
B3aMMOAencTBmMA. EANHCTBO
(hM3NYECKOA KapTUHbI MUpa».

ATanbl pa3BMTNA aCTPOHOMMW.
MpuknagHoe 1 MUPOBO33PEHYECKOe
3HayeHne acTpoHomuun. Bup 3Bé3gHoro
Heba. Co3Be3aus, ApKue 3BE3[pbl,
naaHeTbl, X BUANMOE ABVIKEHNE.
ConHeyHas cucTema.

ConHue. ConHeYyHasa akTUBHOCTb.
icTouHMK 3Heprum ConHua v 3BE3g.

3BE3[bl, X OCHOBHbIE XapaKTepUCTUKMN.
3B&3/bl rNaBHOM NOCNeL0BaTENIbHOCTY.
BHyTpeHHee CTpoeHwe 3BE3L.
CoBpeMeHHble NpeAcTaBneHns o
NPOUCXOXAeHWUM 1 3BontoLmmn ConHua 1
3BE3A,.

MneuHblIii MyTb — Hawa ManakTuka.
MonoxeHwne n asuxeHne ConHua B
["anakTuke. [ManakTuku. YepHble ablpbl B
Aapax ranakTuk.

BceneHHas. PaszberaHue ranakTuk.

Teopus bonbLloro B3pbiBa. PennkToBoe
n3nyyeHve. MeTtaranakTunka.

bnbnmnoteka LLOK
httDs://m.edsoo.ru/ff0d0e38


https://m.edsoo.ru/ff0d0e38
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HepeLueHHble Npo61eMbl aCTPOHOMUM.

KoHTposibHas paboTta «3eMeHTbl
aCTPOHOMMU N aCTPOUINKI».

O6o6LuaroLLmiA ypoK. Posb Gr3nku 1
aCTPOHOMMM B 3KOHOMUYECKOIA,
TEXHONOMMYECKOM, COoLMabHOM U
3TNYECKOW chepax AesaTenbHOCTU
YenoBekKa.

O6o6wwaroLmii ypoK. Ponb 1 mecto
(h13MKM N aCTPOHOMUN B COBPEMEHHOA
Hay4HOI KapTuHe mupa.

O6o6wwaroLmin ypoK. Ponb hmrsnyeckoi
Teopumn B POPMUPOBAHNN
npeacTaBneHniA 0 (M3NYECKOIN KapTuHe
mupa.

O6o6warowmii ypok. MecTo
(h131YECKO KapTUHbI MUpa B 06LLEM
psily COBPEMEHHbIX ECTECTBEHHO-
Hay4HbIX NpeACTaBNEHNUIA O NPUPOJE.
Pe3epBHbIil ypoK. MarH1THOe nore.
ANeKTpoMarH1MTHast UHAYKUmS.

Pe3epBHbIil ypoK. OnTrka. OCHOBbI

creumanbHo TeOpMU OTHOCUTENBHOCTM.

Pe3epHblil ypoK. KBaHTOBasA (h13uka.

ANeMeHTbl aCTPOHOMMU U aCTPOU3NKMN.

OBLEE KOJTMYECTBO YACOB I10
NMPOIrPAMME

68
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MNPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJLHOM MIPOI'PAMMOBI

10 KVTIACC

Kon
MPOBEPSIEMOr0
pe3yJbTarTa

IIpoBepsiemMble IpeAMeTHbIE PE3yJbTATEI 0CBOCHHSI OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMBbl CpeHero 001ero odopa3oBaHust

10.1

JleMOHCTpHPOBATh Ha MPHUMEPax Pojb U MeCTO (PU3MKU B (POPMHPOBAHUH
COBPEMEHHON Hay4YHOW KapTUHBI MHUPA, B PA3BUTHUU COBPEMEHHON TEXHUKHU

Y TEXHOJIOTHUH, B MPAKTHYECKON AESATEIbHOCTH JIFOAEH

10.2

Y4YuTBIBaTE TPAHHULBI NPUMEHEHUS HM3YYEHHBIX (PU3HYECKUX MOJECIICH:
MaTepuaibHass TOYKA, HWHEpPLHalbHAast CHCTEMa OTCuéTa, abCONOTHO
TBEPIOE TEJO, WACANBHBIN a3, MOJAENN CTPOCHUs Ta3OB, JKUAKOCTEH H
TBEPABIX TeJ, TOYEYHBIA JJIEKTPUYECKUH 3aps] — IMpPU  PELICHUH

busnyeckux 3amaq

10.3

PacrioznaBate (usnueckue sBieHUs (mpouecchl) M OOBACHATh WX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJIPHO-KHHETUYECKOH TEeOopHH
CTPOSHHsI  BEWIECTBA U  JJIEKTPOJUHAMHKH.  pPaBHOMEpHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHHE, CBOOOOHOE MaaeHHUE Tell,
IBWKEHHE 0 OKPY)KHOCTH, MHEpLUs, B3amMopewcTsue Ten, auddysus,
OpOYHOBCKOE IBH)KEHHE, CTPOEHHE IJKUAKOCTEH U TBEPABIX Tel,
u3MeHeHHe oObéMa TeJa TpH HarpeBaHWU (OXJIAKICHUM), TEIJIOBOE
paBHOBECHE, HCIAPEHHME, KOHIEHCALMs, IUIABJICHHE, KPHUCTAJUIM3aLINA,
KHWIIEHHE, BJIAYKHOCTb BO3/yXad, IOBBIIICHHWE [aBJICHUS Ta3a IpPU €ro
HarpeBaHUU B 3aKPBITOM COCYyJ€, CBSI3b MEXAY MapaMeTpaMu COCTOSHUS

rasa B U30Mponeccax; 3JICKTpU3alus TCI, B3aUMOJIEHICTBIE 3apsaa0B

104

OnuceiBaTh MEXaHUYECKOE BUKEHHE, MCIIONB3Ys (PU3NUECKHEe BENTNUHHBL:
KOOPAMHATA, IyTh, IEpEMELIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tela, CUJla,
UMITyJIbC T€Jla, KHHETHYECKAash DHEpPrusi, MOTEHLUANbHAsI OHEprus,
MeXaHU4YecKass paboTa, MeXaHHYeCKass MOIIHOCTb, TP ONUCAHUU
NPaBWIBHO TPAKTOBATh (DM3MUECKUI CMBICH HCIOJB3YEMBIX BEJIWYHMH, WX
00O3HaYeHHsT M EOUHHIBI, HAXOAUTb (POPMYJIBL, CBS3BIBAIOLINE TAHHYIO

(I)I/ISI/ILIGCKYI-O BEJIMYUHY C APYTUMU BEIUIUNHAMU

10.5

OnuceiBaTh HU3YUYCHHBIC TCIJIOBLIC CBOMCTBa T€JI U TEILIOBBIE SABJICHUA,
HUCTIOJIB3YA (I)I/ISI/ILIGCKI/IG BCJIMYUHLBI. JABJICHUC ra3da, TEMIICpATypa, CPEAHAA
KHHETHYECKas SHEPTUA XaOTUYCCKOI'o JABUKCHUA MOJICKY I,
CPEAHCKBaAPATUYHAA CKOPOCTHb MOJICKY I, KOJIHUYECCTBO TCIIJIOTHI,

BHYTPEHHsS1 SHeprusi, pabora rasa, Ko3(pQUIUEHT MOJNIE3HOTO NeHCTBUS




TEIUIOBOTO  ABUTraTeNs, NpU  ONMCAHUM MPABUJIBHO  TPAaKTOBATb
¢u3nuecKkuii CMBICT HCIOJB3YEMBIX BEJIMYUH, HX OOO3HAYEHUs U
€AMHHLBI, HAXOAUTb (OPMYJIBI, CBS3BIBAOIINE NAHHYI (PH3UYECKYIO

BCJIMYMHY C APYTUMU BCJIINYHNHAM

10.6

OnuceiBaTh  M3Y4EHHBIE  OJIGKTPHUYECKHE  CBOHCTBA  BELIECTBA U
3JIEKTPUYECKUE SIBJICHUS (IIPOLIECCHI), UCTIONB3YsT (PU3NUECKUE BEIUYHHBI:
SJEKTPUYECKUN 3apsifl, SJEKTPUYECKOe TI0Je, HANPsDKEHHOCTD  ITOJI,
NOTEHIMAJ, PA3HOCTh MOTEHINAJIOB; MPH OMUCAHUHU MPABUIBHO TPAKTOBATH
(u3nIeCKUl CMBICIT HCIIOJB3YEMbIX BEJTMUUH, HX O0O3HAYCHUS U €AMHULIBL,
yKa3bIBaTh (HPOPMYJIBI, CBSI3BIBAIOIHE JNAHHYI (U3MYECKYI BEIMYHHY C

APYTruMHU BEJIMUMHaAMU

10.7

AQHATM3UPOBATh (HHBUYECKHUE TIPOLECCHl U SBJICHHUS], UCTIONB3Ys (PU3NYecKue
3aKOHBI U OPUHUMUIBL 3aKOH BceMupHoro tsarotenus, I, I u III 3axoHsI
HeroToHa, 3aKOH COXpaHEHUs] MEXAHUYECKON SHEPTUH, 3aKOH COXPAHCHMs

UMITyJIbCA, TMPHHLOMI CYNEepPHO3ULHUUA CHJ, NPUHLUUN PaBHONPABUS

>
HMHEpLUAJIbHBIX CHCTEM OTCYETA;, MOJIEKYJSIPHO-KMHETHYECKYI0 TEOpPHUIO
CTPOEHHsI BEILIECTBA, Ta30Bble 3aKOHBI, CBSA3b CPEAHEH KHUHETHYECKON
SHEPrHH TEIUIOBOTO IIBMKEHUS MOJIEKYJ ¢ abCONIOTHOW TeMIepaTypow,
NEepBBI  3aKOH TEPMOAMHAMUKM, 3aKOH COXPAHEHHUS! HJIEKTPUYECKOrO
3apsina, 3akoH KynoHa, mpu 3TOM pasnuyarh CIOBECHYI (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOe BBIPAKEHHE M YCJIOBUS (TpaHULBI, 00JIacTy)

MNPUMEHUMOCTHU

10.8

OOBSCHATH OCHOBHBIE TIPUHLMNBI JEHCTBUA MAIUWH, MNPHOOPOB U
TEXHUYECKHX  YCTPOWCTB,  pa3in4aTh YCJIOBUS UX  0€30MacHoOro

HUCIIOJIB30BAHUS B HOBCGHHGBHOP'I JKU3HHU

10.9

BrimonHsaTh SKCICPUMEHTBI MO HCCICAOBAHUIO (1)I/ISI/I"IGCKI/IX SIBJIEHUU U
MIPOLIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHHM, IMpHU
3TOM (OpMyIHPOBaTh MpodieMy (3agady) W TUNOTE3y y4eOHOro
SKCIEPUMEHTa, COOMpaTh YCTAHOBKY M3 MPENJIONKEHHOro OOOpYAOBaHUS,

NPOBOIUTH OMBIT U (POPMYIHPOBATH BHIBOABI

10.10

OcymecTBiATh NMpsiMble W KOCBEHHBIE M3MEPEHHs (PU3NUECKUX BEJIUYHH,
NPU 3TOM BbIOMpPATh ONTHMAJBHBIN CHOCOO M3MEPEHHsT U HCIOJIBb30BAThH

WU3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHUI

10.11

Hccnenosate 3aBHCHMOCTH  MEXKAY (U3HYECKHMMU  BEJIUYMHAMU  C
UCTIOJIb30BAHUEM TMPSIMBIX ~U3MEPEHMIA; TpU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCUPOBATh  Pe3yJbTaThl  MOJYYEHHOW  3aBUCHUMOCTH
($u3NUecKUX BEJIUYUH B BUAE TAaOMUIl U TPaduKOB, IeNaTh BBIBOABI IO

pes3yJipTaTaM UCCIIel0BaHUs




10.12

Cobmonate npaBmia 6€30MacHOTO TPy/Ia MPH MPOBEIEHUN UCCIIEIOBAHUN B
pamMkax  y4eOHOro  3KCIEpPHMEHTa, Y4eOHO-HCCIENOBATENbCKOW U
HpOGKTHOfI ACATCIBbHOCTH C UCIMTOJIb30BAHUEM U3MEPUTCIIbHBIX YCTpOfICTB u

J1a0opaTopHOro 000pyIOBAHHUS

10.13

Pemarb pacuéTHbple 3amaun C SBHO 33aJaHHOH (DH3HUYECKOW MOAEIBIO,
HCIOJIb3YyA (1)PI3PILIGCKI/IG 3aKOHbI U IPUHIMUIIBI, HA OCHOBE aHaJin3a yCJIOBUA
3aJauu BbI6I/IpaTb (I)I/ISI/ILIGCKYI-O MOJEJIb, BBIOCIATH (1)PI3PILIGCKI/IG BCJIMYHHDBI
u GopMyJBl, HEOOXONWMBIE Ui €€ peIleHHUs, MPOBOAUTb PaCuéThl U

OLICHUBATh PCAJIbHOCTD MOJTYYCHHOI'O 3HAYCHUA (I)HSHHGCKOP'I BEJINYHHBI

10.14

Pemate Kaue€CTBECHHbBIC 3a7a4u: BBICTPAUBATh JIOTUYECKHU
HETIPOTUBOPEUUBYIO LIEMOUYKY PACCYXIEHUH C ONOpOW Ha HW3YYEHHBIE

3aKOHbI, 3dKOHOMEPHOCTHU U (I)I/ISI/ILIGCKI/IG ABJICHUA

10.15

Ucnonp3oBarh  Mmpu  pelieHuH  y4eOHBIX  3a1a4  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTHMH  JUIi  TOHUCKA, CTPYKTYPUPOBAHMA,
UHTEPIpPETallid M TPEACTaBICHUA Y4eOHOH U  HAyYHO-IOMYJISIPHOM
UHpOpPMALIUY, TONYYEHHOW W3 pA3JIMYHBIX HCTOYHHKOB, KPHUTHYECKU

aHAJTM3UPOBAThH NOIYyYAEMY0 HH(POPMALHIO

10.16

[IpuBOaUTH MPUMEPHI BKJIAZA POCCUICKUX U 3apyOeKHBIX YUEHBIX -(DU3HKOB
B Ppa3BUTHE HAyKH, OOBACHEHHE NPOLECCOB OKPYKAIOIIEro MHpa, B

Pa3BUTHUE TEXHUKHU U TEXHOJIOTUH

10.17

Hcnonb3oBarh TeopeTHyYecKrue 3HaHUs MO (PU3MKE B MOBCEJHEBHOW KU3HU
i obecriedeHust Oe3omacHOCTH Tmpu  oOparieHuu ¢ npudopamu U
TEXHUYECKHMMH YCTPOMCTBAMH, Ui COXPAHEHUs 3IO0POBbS M COONIOIEHUS

HOPM 3KOJIOTHYECKOrO MOBEACHUsI B OKpY Karollel cpene

10.18

PaGorate B rpynme C BBIMOJHEHUEM PA3JIMYHBIX COLUAJBHBIX POJIEH,
MJIAHUPOBATh PabOTy TPYMIBI, PALIMOHAJIBLHO PACTIPENSIsiTh O0S3aHHOCTU
U TUIAHUPOBATh JEATEIHbHOCTh B HECTAHIAPTHBIX CHUTYALUsX, aI€KBaTHO
OLIEHMBATh BKJAJ KaXIOr0 M3 YYaCTHUKOB TPYIIBl B PELICHHE

paccMmaTpuBaeMoi mpodIeMbl




11 KNTIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemMble IpeAMeTHbIE PE3YJbTATEI 0CBOCHHSI OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMBbl CpeHero 061ero od0pa3oBaHust

JleMOHCTpHPOBATh HA MPHMEPax POJb U MeCTO (PU3UKU B (POPMHPOBAHUU
COBPEMEHHON Hay4YHOW KapTHUHBI MHUPA, B PA3BUTHUU COBPEMEHHON TEXHUKHU
U TEXHOJIOTHUN, B MNPAKTUYECKON AEATENbHOCTH JIOACH, LEJIOCTHOCTb M

€IMHCTBO (PU3NIECKON KapTHHBI MHPA

11.2

Y4YuTBIBaTE TPAHHULBI NPUMEHEHUS HM3YYEHHBIX (PU3NYECKUX MOACTICH:
TOYEUHBIH 3JIEKTPUYECKUHN 3apsii, sAepHass MOAEIb aTOMa, HYKJIOHHas

MOJIEJIb ATOMHOTO Si/ipa MPH PeleHNH (U3NIECKHX 3a1a4

11.3

Pacnio3HaBath pusndeckue sBIeHUS (IPOLIECCHI) U OOBSICHATh MX HA OCHOBE
3aKOHOB JJIGKTPOJMHAMUKM M KBAHTOBOW (PHM3HKH: 3JIEKTpUUECcKas
NPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XHMHYECKOE, MArHUTHOE EHCTBHS
TOKA, B3aUMOJIEHICTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAS MHAYKLUS, efiCTBHE
MAarHUTHOTO TIOJsSI Ha TPOBOJHUK C TOKOM U ABIDKYLIMICA 3apsif,
3JEKTPOMArHUTHBIE KosebaHus u BOJTHBI, NPSMOJINHEHHOE
pacrpoCTpaHEHHE CBETa, OTPaXKEHHUe, MPEeNIOMIIEHHe, HHTepdhepeHuus,
audpakuus U MOJSIPU3ALUS CBETA, AUCIIEPCHs CBETA, (POTOINEKTPUIECKUI
s dext (poroaddekr), cBeTOBOE NaBIEeHUE, BOSHUKHOBEHHUE JIMHEHYATOrO
CIeKTpa  aToMa  BOJAOPONA,  €CTeCTBEHHass W HCKYCCTBEHHas

PaarOaKTUBHOCTD

11.4

OnuceiBaTh M3y4YEHHbIE CBOWCTBA BEINECTBA (DJIEKTPUUECKUE, MATHUTHBIE,
ONTHUYECKUE, JJIEKTPUUYECKYI0 TPOBOAMMOCTb PA3JIMYHBIX CpeA) W
SJIEKTPOMATHUTHBIE  SIBJIEHUST  (IPOIECChI), HCHOJNB3Yys  (PU3NUECKHe
BEJIMYMHBI. 3JIEKTPUUYECKHH 3apsif, CHIa TOKA, SJEKTPUIECKOE HANPSKEHHUE,
SJICKTPUUYECKOE COMPOTHBJICHUE, pa3HOCTh mnoreHimanos, IJC, pabora
TOKa, WHAYKOMA MAarHUTHOrO TmoisA, cuia Awmrmepa, cuna JlopeHua,
UHIYKTUBHOCTD KAaTYIIKH, YHEPTHUS 3JIEKTPUIECKOrO M MArHUTHOTO TOJIEH,
NEepUoJ M 4YacToTa KojeOaHUi B KoJeOaTeNbHOM KOHTYypeE, 3apsii M Chia
TOKa B TPOLIECCE TAPMOHHYECKHUX OJEKTPOMATHUTHBIX KOJeOaHMI,
(doKycHOE pacCTOsIHUE€ | ONTHYECKass CHJIa JIMH3BL, TPU ONHUCAHHUU
NPaBWIBHO TPAKTOBATH (PU3MUECKUI CMBICHT HCIOJIB3YEMBIX BEJIUYHMH, WX
00O3HAaYeHNsT W EAMHULBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE TAHHYIO

(I)I/ISI/ILIGCKYI-O BEJIMYUHY C APYTUMU BEIUIUNHAMU

OnuceIBaTh HU3YUYCHHBIC KBAHTOBBIC ABJICHHUA W TIPOLECCHI, HCIIOJIBb3YyHA
(I)I/ISI/ILIGCKI/IG BCJIMYUHBI. CKOPOCTb JSJICKTPOMAIHUTHBIX BOJIH, MJJWHA

BOJIHBI MW 4YacTOTa CBE€TA, OJHEPrud MU HUMIYJbC (I)OTOHa, nepuon




MoJIypacnanaa, SHeprust CBA3U aTOMHBIX sep; NMPU ONHUCAHUM NPABUIBHO
TPaKTOBaTh  (PUIUYECKUH  CMBICT  HCIOJB3YEMbIX  BEJIHWYHMH, HX
0003HAYECHNS U €IUHULBL, YKa3bIBaTh (POPMYJIBI, CBSI3bIBAIOIINE AAHHYIO
($U3NUECKYI0 BENUYMHY C APYTMMH BEJIUYWHAMH, BBIYHCISTH 3HAUYCHHE

(U3UYECKON BETMYUHbI

11.6

AHann3npoBaTh PU3NUECKHE TPOLECCH U SIBJICHUS, HCIIONB3Ys (PU3HUECKUe
3aKOHbI M TPUHOMIBL 3akoH Owma, 3aKOHBI IOCIENOBATEIBbHOIO U
NapauIebHOTO COSAMHEHHs IPOBOJHNUKOB, 3aK0H Jxoyins — JleHna, 3akoH
3JIEKTPOMATHUTHONW MHAYKLWH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHUS
CBETa, 3aKOHBI OTPAKEHHsI CBETA, 3aKOHBI MPEIIOMJICHHUS CBETA, YPABHEHHE
OiinmreriHa mnst Gorosddexra, 3aKOH COXPAHEHUS HHEPruH, 3aKOH
COXPAHEHHUsI UMITYJIbCA, 3aKOH COXPAHEHUs 3JIEKTPUIECKOTO 3apsAaa, 3aKOH
COXPAHEeHUsI MAaCCOBOI'0 4YHUCIIA, TOCTYNaTel bopa, 3aKOH pagrnoakTHBHOTO
pacmaza; mpu 3TOM Pas3IndaTh CIOBECHYK (DOPMYJIHpPOBKY 3aKOHA, €ro
MaTeMaTHUYeCKOe  BBIPA)KEHHWE M yCJOBUS  (TpaHHMLBI,  OOJACTH)

NPpUMECHUMOCTHU

11.7

OHpeI[eJ'IHTb HalpapJICHUEC  BCKTOPAa  HWHAYKOHUW  MArHuTHOI'O  IIOJIA

MPOBOJIHUKA C TOKOM, CHJIbI AMriepa 1 cuJjbl JlopeHua

Ctpoutrh m omuchiBaTh H300paKEHHE, CO3ABAEMOE IUIOCKHM 3€PKaJoM,

TOHKOU JIMH30U

11.9

BrinmonHsaTh SKCINEPHUMEHTBI MO HCCICAOBAHUIO (1)I/ISI/I"IGCKI/IX SIBJIEHUA H
nmpouecCoOB € UCIMOJB30BAHUEM IIPAMBIX U KOCBEHHBIX HSMGPGHHﬁ; Ipu 5TOM
dbopMymupoBath npodeMy (3aaady) U THIOTe3y YIeOHOTO SKCIIEPUMEHTA,
coOHupaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pYI0BaHUs, IPOBOIUTH OIIBIT

U GOpPMyIUPOBATH BBIBOJIBI

11.10

OcymiecTBiATh NMpsiMble W KOCBEHHBIE M3MEPEHHsI (PU3NUECKHUX BEJUYHH,
IPU 3TOM BbIOMpPATh ONTHMAJbHBIA CHOCOO M3MEPEHHs U HCIOJIb30BATh

W3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHU

11.11

UccnenoBate 3aBUCHMOCTH (PU3MUECKUX BEIUYMH C HCIIOJB30BAHHEM
NPSMBIX U3MEPEHUIT; MPH 3TOM KOHCTPYHPOBAThb YCTAHOBKY, (pHKCHpOBATH
pe3yJbTaThl TMOJNYYEHHOH 3aBUCHUMOCTH (PM3MYECKHX BEJIUYHMH B BHIE

Ta6.]'II/ILI u l"pa(I)I/IKOBJ ACNIATh BbIBOALI MO PE3YJIbTATaM HUCCICIOBAHUA

11.12

CobmonaTe mpasuiia 6€30MacHOro TpyAa MPU NMPOBENESH UK HCCIEAOBAHMIM
B paMkax y4eOHOro SKCIepUMEHTa, Y4eOHO-HCCIIeNOBATENbCKOH |
HpOGKTHOfI ACATCIIBHOCTH C UCIIOJIb30BAHUEM U3MEPUTECIIBHBIX YCTpOfICTB

U J1abopaTOPHOTO 00OPYNOBAHUS

11.13

Pemarb pacuétHbple 3amauM ¢ SBHO 3aJaHHON (PU3MUECKONW MOAEIbIO,

HCIOJIb3YyA (1)I/ISI/II'IGCKI/IG 3aKOHbI U IPUHIMIIBL, HA OCHOBE aHaJin3a yCJIOBUA




3a1a4M BbIOUPATh (PU3UUECKYI0O MOAETb, BBIIENATh (PU3NIECKIE BEITUIMHBI
u GOopMyJbl, HEOOXOAMMBbIE UII €€ peIIeHUs, MPOBOAUTH pPACUYETHI H

OLCHUBATh PCAJIbHOCTD IMOJYYCHHOI'O 3HAYCHUA (I)HSHHGCKOP'I BEJINYHHBI

11.14

Pemats Kaue€CTBECHHbBIC 3a0a4u: BBICTPAUBATh JIOTUYECKU
HETIPOTUBOPEUMBYIO LEMOYKY PACCYKIEHUH C ONOpOHM Ha HW3YYEHHbIC

3aKOHbI, 3dKOHOMEPHOCTHU U (I)I/ISI/ILIGCKI/IG SABJICHUA

11.15

Ucnonp3oBarh  Nmpu  pelieHuH  y4eOHBIX  337a4  COBPEMEHHBIE
UHQOPMALIMOHHbIE  TEXHOJOTHMHM  JUIi  TOWCKA, CTPYKTyPUPOBAHMUS,
UHTEPIpPETallud M TPEACTaBICHUs Y4eOHOW M  HAy4YHO-NOMYJISIPHOHN
uHpOpPMALNKY, TOJYYEHHOW W3 pa3JIMYHBIX HMCTOUYHUKOB, KPUTUYECKU

aHAJTM3UPOBATH MOTYYAEMY0 HH(POPMALIHIO

11.16

OOBSICHSIT, TPUHLMITBI JCUCTBHUS MAaIOIUH, TPUOOPOB U TEXHUYECKUX
YCTPOHCTB, pasiuuaTh VYCIOBUS HMX O€30MaCHOrO HCIMOJb30BAHUS B

IOBCEIHEBHOMN KU3HU

11.17

[IpuBOANTH MPUMEPHI BKJIaJa POCCUICKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB
B DPa3BUTHE HAyKH, B OOBACHEHHE MPOLECCOB OKPYXKAIOIIEr0 MHpPA, B

Pa3BUTHUE TEXHUKHU U TEXHOJIOTUH

11.18

Hcnonb3oBarh TeopeTHYecKre 3HaHUs MO (pU3MKe B MOBCEIHEBHOW *KH3HU
mis  obecriedeHus 0e€30MacHOCTH TMpH  oOpalneHuu ¢ npudopamu U
TEXHUYECKHUMHU YCTPOHCTBAMH, IJIsI COXPAHEHHs 3[J0POBbsi U COOMIOCHUS

HOPM 3KOJIOTHYECKOrO MOBEACHUsI B OKpY Karollel cpene

11.19

Pabortate B Tpymnme ¢ BBIMOJHEHWEM pAa3JIMYHBbIX COLMAJBHBIX POJIEH,
IUITAHUPOBaTh PabOTy TPYIIIBL, PALHOHAIBHO PaCIpenessiTb OOS3aHHOCTH U
MJIAHUPOBATh JESATENBHOCTb B HECTAaHAAPTHBIX CUTyalUsX, AaAe€KBaTHO
OLICHMBATh BKJAJ KaXAOr0 W3 YYaCTHUKOB TIPYINIbl B  PEIICHHE

paccMaTpuBaeMoii podIeMbl




HPOBEPAEMBIE DJIEMEHTBI COAEP/KAHUA

10 KVTIACC

Kon
pa3aena

Koa nposepsiemoro

IJIEMEHTA

IIposepsiembie 3JIeMeHTbI COJePKAHUSA

OU3UKA

N METOJbI HAYUHOI'O IIO3HAHUA

1.1

dusuka — Hayka O npupoxe. Hayunele meTonsl
MO3HAHMsI OKPYKAKIIEro Mupa. Pone skcnepumenTa u
TEOpUH B Ipouecce  IMO3HaHUS  HPUPOLBL
DKCHEepUMEHT B pr3HKe

1.2

MonenupoBanue (pU3NUECKUX SIBICHUI U MPOLIECCOB.
Hayunbie runoresbl. @u3nyueckne 3aKOHbI U TEOPHHU.
I'paHuLbl TPUMEHUMOCTH  (PU3MYECKUX  3aKOHOB.
[Mpuniun coorBercTBus. Ponb U MecTo (U3HKH B
bopMHUpOBAHMM COBPEMEHHOW HAYYHOH KapTHHBI
MHpPA, B IPAKTUYECKON AEATEIbHOCTH JIIOAEH

MEXAHHUKA

2.1

KNMHEMATHUKA

211

MexaHnuueckoe IBUXKEHUE. OTHOCUTEIBHOCTD
MexaHuueckoro asikeHus. Cucrema  oTcuéra.
Tpaexropus

Ilepememienne, ckopocTe  (CpemHsisI  CKOPOCTB,
MTHOBEHHAsI CKOPOCTb) M YCKOPEHHE MaTepHUabHOM
TOYKH, UX MPOCKIUHU Ha OCH CHUCTCMBI KOOPAMWHAT.
CrnoxeHue nepeMereHnii U ClI0XKeHHe CKOpocTel

PaBHOMEpHOE UM PABHOYCKOPEHHOE NPSIMOJMHEHHOE
OBWKeHHe. ['paduky  3aBUCHMOCTH  KOOpPIWHAT,
CKOPOCTH, YCKOPEHHMs, MyTH M IMePEeMEeLECHUs
MaTepHaIbHON TOYKU OT BPEMEHH

CBoOonHoe mageHue. Y ckopeHue CBOOOTHOTO
nageHusa

Kpusonuneitnoe neuxeHne. PaBHOMEpHOE OBUXKEHUE
MaTepUANBHON TOYKM 1O OKPYXXHOCTH. YTJIOBas
CKOpPOCTb, JIMHENHas ckopocTh. Ilepuon u yacrora.
LlenTpocTpeMuTEIBHOE yCKOPEHUE

Texnuueckne yCTpPOWCTBA: CHUAOMETP, [BHXKECHHE
CHapsiAOB, LICMHBIE U PEMEHHBIE NTepenadn

IIpakTiueckue paboTel. H3MmepeHne MrHOBEHHON
ckopoctu. HMccnenosanue COOTHOLIEHUSI  MEXKAY
MyTsIMH, TPOUEHHBIMHU TEJIOM 3a MOCJIENOBATEIbHBIC
paBHbIE MIPOMEKYTKH BPEMEHU npu




PaBHOYCKOPEHHOM JBUKEHUN c Ha4aJIbHOU
CKOpPOCTBIO, paBHOW HyJro. HM3ydenue nBIKEHUA
IapuKa B BA3KOH >KUAKOCTH. M3yueHwe IBUKEHUs
TeJa, OPOIIEHHOTO TOPU3OHTAIILHO

22

TMHAMHUKA

221

IIpunuun otHocutensHocTH ['anunes. IlepBrlil 3ak0H
Herotona. MHepumanbabie CUCTEMBI OTCUETA

222

Macca tena. Cuna. IlpyHumn cynepno3unuu cui

223

Bropoii 3axoH HbroTOHA 111 MaTepUanbHOU TOYKH B
uHepruanpHol cucteme orcuéra (MCO). Tperuit
3aKkoH HbroTOHa 11 MaTepuaibHbIX TOUEK

224

3akoH BcemupHOro Tsrorenus. Cuna TSKECTH.
IlepBast kocMudeckast CkopocThb. Bec Tena

225

Cuna ynpyrocrtu. 3akoH ['yka

226

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIbXKEHUSI U cuia TpeHus nokos. Koadduument
Tperus. Cuita CONPOTHBIIEHHS NP JBM)KEHUH TeNa B
JKUJIKOCTH WJIU Ta3e

227

[MoctynarespHOE W BpallaTeabHOE  JBIIKEHHE
abCOJTIFOTHO TBEPIOTO Tea

228

MOMEHT CHJIBI OTHOCHTENbHO OCH BpauieHus. [lineqo
cuibl. Ycnosus paBHoBecusi TBépaoro tena B UCO

229

TexHudeckne yCTPOMCTBA. NMOAIIUITHHUKH, IBU)KCHHE
HUCKYCCTBEHHBIX CITYyTHUKOB

2.2.10

IIpakTiueckue paborsl. M3yyenne aBrkeHus: Opycka
[0  HAKJIOHHOM  IUIOCKOCTH  MOA  JEHCTBHUEM
HeCcKoNbKkuX cuil. HccnenoBaHue 3aBHCHMOCTH CHII
yOPYrocTH, BO3HUKAOIHMX B  AepopMupyemMoi
Npy)XKHHE W PE3MHOBOM OOpasile, OT BENMYHHBI HX
nepopmaunu. HccnenoBaHue YCIOBUH paBHOBECHS
TBEPZIOTO TeJa, IMEIOLIETO OCh BPAILEHHS

23

3AKOHbBI COXPAHEHHNA B MEXAHUKE

231

Hmnynsc MaTepUAIbHON TOYKH, CHCTEMEI
MaTepHANBbHBIX TOUEK. MIMIyJabC CUJIBI U U3MEHEHUE
HMITyJIbCa TeJNa

232

3akoH coxpaHeHus ummnyiabca B HMCO. PeaxtuBHOe
IBUKEHHE

233

Pabora cujibl

234

MOoIIHOCTL CHIIBI

235

Kunernueckass 3Hepruss  MaTepuaJbHOW  TOYKH.
Teopema 0 KHHETHYECKONU SHEPTUH




236

[lorenuuanbHass sHeprusa. lloTeHumnanbHas >HEPTUsS
YIPyro neGopMUpPOBaHHOM MPY>KUHBIL.
[MorennmanbHas sHeprusi Tena BOJU3H MOBEPXHOCTH
3emau

2.3.7

IToreHnmanbHble M HeMOTEHIMANbHblE CHIbl. CBS3b
padoTbl HEMOTEHUWANbHBIX CHUJI C H3MEHEHHEM
MEXaHUYECKOH OJHEepruM CHUCTeMbl Tel.  3aKOH
COXpaHEeHMs] MEXaHUUECKOH SHeprUU

2338

Ynpyrue u Heynpyrue CTOJKHOBEHUs

239

Texnudeckne  yCTpOWMCTBA:  IBHXKEHHE  PAKeT,
BOJOMET, KOIIEp, NPY>KUHHBIA MUCTOJIET

2.3.10

[IpakTiueckue paboTel. M3ydeHue CBSI3M CKOPOCTEH
Ten npu Heynpyrom ynape. HMccrnenosanmue cBsA3n
pa6OTbI CUJIBI C U3MEHEHHEM MeXaHW4IeCKOU SHEPruu
Tena

MOJIEKVJIAPHAS ®U3UKA U TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEK VJIAPHO-KUHETUYECKOK TEOPHU

3.1.1

OCHOBHBIE TIOJOXKEHUS MOJIEKYJISIPHO-KUHETUIECKOMN
teopun. bpoyHoBckoe  nBmxkenue.  Auddyzwms.
XapakTep MOBHXKEHUS M B3aUMOACHUCTBUS YaCTHUIL]
BELLECTBA

Mopnenu CTpOeHUs ra3oB, KUAKOCTEH U TBEPIABIX TN
Hu O6’b$[CHeHI/Ie CBOI>'ICTB BCIIECTBA HA OCHOBEC J5TUX
Moneiel

Macca monekyn. Konmnuectso Bemectsa. [locTosiHHas
ABoraapo

TemoBoe  paBHOBecue.  Temmepatypa u €€
u3mepenue. Illkana remneparyp Llenbcus

Monens ugneanpHOoro rasza. OCHOBHOE YypaBHEHHE
MOJIEKYJISIPHO-KUHETUUECKON  TEOpUM  MJ€aNbHOIo
rasa

AbGconmroTHas TeMmmeparypa Kak Mepa CpemHei
KMHETUYECKON 3HEepPruM TEIIOBOIO ABUKEHMS YaCTHULL
rasa. [lIkana remnepatyp Kenpsuna

VpaBuenne Knaneiippona — Menneneea. 3akoH
HanbToHa

I"azoBbie 3akoHbI. M30Mmporiecchl B HaEaIbHOM rase ¢
MOCTOAHHBIM  KOJIMUECTBOM BCIICCTBA. HU30TCpPMA,
u30Xopa, n3obapa

3.19

TexHU4YeCKHe YCTPOHUCTBA: TEpMOMETP, DapoMeTp

3.1.10

[IpakTiueckue padotel. U3MepeHne Macchl BO3yXa B




KjgaccHOUM koMHare. MccienoBaHue 3aBUCUMOCTH
MEXAY MapaMeTpaMu COCTOSIHUS Pa3pesKeHHOTO rasa

3.2

OCHOBBI TEPMOJIMHAMMKU

3.2.1

TepmoauHamuueckas cucrema. BHyTpeHHss 3Heprus
TEPMOAMHAMHUYECKON CHCTEMBbI W  CIIOCOOBI €€
WU3MEHEHUs

322

Konmnuectso Ternotsl u padota. BHyTpeHHss sHeprus
OJTHOATOMHOT'O MJ1€aJIbHOTO ra3a

323

Buasr TETUIONEPEeNaYu: TETUIONPOBOAHOCTb,
KOHBEKLIUsA,  U3JIydeHHe.  T[ermoéMKocTh  Tena.
VYV nenbHas TEMIOEMKOCTD BENIECTBA. Pacuér
KOJIMYECTBA TETUIOTHI P TEIJIONepeaaye

324

Ilepselii  3axk0H TepMoAMHAMUKH. lIpumeneHue
NEPBOr0 3aKOHA TEPMOAMHAMUKH K H3OMNPOLIECCAM.
I'paduueckas nHTepnpeTanys paboThI raza

3.2.5

Tennosble ManHbl. [IpuHUKUNBL AEUCTBUS TEMIOBBIX
mammH., [IpeoOpa3oBaHusi SHEPTrHH B  TEIUIOBBIX
mamuHax. Kosgdumuent nonesHoro geictaus (nanee
— KII1MT) Teruosoii mamunbl. [ukn Kapro u ero KI1J]

3.2.6

Bropoii 3akoH TepMomuHamuku. HeoOpatumocThb
mpoueccoB B mpupopae. TemyoBble JABUraTeNM.
DKOJOrHYECKUE MPOOIIEMBI TETIIIOIHEPTETUKU

3.2.7

TexHudeckne yCTpONCTBA: IBUIaTeNlb BHYTPEHHETO
cropaHusi, ObITOBOI XOJIOAMIIBHUK, KOHAHLILOHED

328

IIpakTiueckue pabotel.  U3smeperme  yaenpHOU
TEMIOEMKOCTH

3.3

AI'PET’ATHBIE COCTOAHMA BEIIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

ITapoobpa3oBanne u koHaeHcauusi. McmapeHne u
KUTICHWe. Y7AenbHas Temiora MapooOpa3oBaHMS.
3aBHCHMOCTb TEMIIEPATYPbI KUIIEHUS OT JaBJIEHUs

332

AOGcConoTHAs U OTHOCUTEJIbHAS BJIAXKHOCTb BO3IYXA.
Hacpimennslii nap

333

Tsépnoe Teno. Kpucrammmieckne u amopdHbIe Tena.
AHuzoTponuss  CBOWCTB  KpucTajuioB.  JKugkue
kpuctaniael. CoBpeMeHHbIE MaTepHaIb

334

[InaBneHne u Kpuctasau3auus. YJelbHas TEIIoTa
raBnerns. CyOomumaryst

3.35

YpaBHeHHe TEIJIOBOTO OanaHca

3.3.6

TexHudecknue yCTpOUCTBA: TUTPOMETP U MCUXPOMETD,
KaJIOPUMETP, TEXHOJIOTMH MOJIY4Y€HUs COBPEMEHHBIX
MaTEPHUAJIOB, B TOM HYHCJIE HAaHOMATEPUAIOB, U




HaHOTCXHOJIOI'NH

IIpakTnueckue paborel. H3MmepeHHe BIIAXKHOCTH

337
BO3/yXa
4 DJIEKTPOJMHAMUKA
DJIEKTPOCTATHUKA
411 DnekTpuzauusl Tej. DiekTpudeckuii 3apsin. JBa Bunma
o ANEKTPUUECKUX 3aPsiIOB
412 IIpoBoaHMKH, AUBNEKTPUKU U OJYIPOBOJHUKHU
413 3aKOH COXpaHEHUs SJIEKTPUIECKOTO 3apsiaa
414 Bzaumonetictue 3apsinos. 3akoH Kynona
DnexkTpudeckoe noie. Hanpsxénnocts
415 BJIEKTPUYECKOro mnoJiA. lIpuHUmMn cynepno3uuuu.
JluHuM HANPSKEHHOCTH 3JIEKTPUIECKOTO TOJIsT
416 Pabota cun snexkrpocratudeckoro nojsi. [ToTeHmmarn.
o Pa3HocTh MOTEHIINATIOB
4.1 IlpoBogHWMKM W AMBJIEKTPUKA B TNOCTOSHHOM
4.1.7 3JIEKTPUYECKOM ToJIe. JnsnekTpudeckas
MIPOHULIAEMOCTh
OnextpoéMkocTh. KoHpmeHcaTop. ONeKTpOEMKOCTb
4138 IUIOCKOTO  KOHJIEHCATOpa. JHEpPrusl 3apsKeHHOIro
KOHJIeHcaTopa
Texnuueckue yCTpoOiicTBa: 3JIEKTPOCKOII,
419 3JIEKTPOMETD, 3JIEKTPOCTaTUUECKas 3alINTa,
o 3a3eMIIEHHE 3JIEKTPONPUOOPOB, KOHIIEHCATOP,
KCEPOKC, CTPYMHBIN MIPUHTEP
4110 IIpakTiueckue padotsl. M3MepeHue 31eKTPOEMKOCTH
o KOHJIEHCAaTOpa
OCTOSHHBIN JIEKTPUIECKHUUA TOK. TOKU B PA3JIMYHBIX
CPEOAX
VYcnosus CYLIECTBOBAaHMUS MOCTOSTHHOTO
421 sJeKTpudeckoro Toka. Mcrounuku toka. Cuia Toka.
ITocTostHHBIN TOK
422 Hanpsxenue. 3axkon OmMa 1iis yyacTka Lenu
423 DnekTpuieckoe COTIPOTUBIIEHUE. VYaenbHoe
4.2 o COTPOTHBJIEHHE BELIECTBA
474 ITocnenoBarenpHOe,  MapajulesibHOE,  CMELIAHHOE
o COEAMHEHHNE MPOBOTHUKOB
495 Pabora snexTpudeckoro Toka. 3akoH Jlxoyna —
o Jlenna
426 MOIHOCTE 3EKTPUUECKOTO TOKA
427 snekTponBukymas cwia (manee — OJAC) wm




BHYTPEHHEE CONPOTUBJICHUE MCTOYHHKA TOKA. 3aKOH
Owma 11t TONHOM (3aMKHYTOH) 3JIEKTPUUECKON LIeTH.
Kopotkoe 3ambikanune

4238

DNeKTpOHHAsi MPOBOAUMOCTb TBEPABIX METAJJIOB.
3aBUCUMOCTD CONPOTHUBJICHUS METaJIJIOB oT
TeMIiepatypbl. CBEpXNpOBOJUMOCTh

429

Onextpudeckuii Tok B Bakyyme. CBoiicTBa
SJIEKTPOHHBIX MyYKOB

42.10

[Monympoeonauku. CoOcTBeHHass W NPUMECHAs
MPOBOJIUMOCTb  MOJYNMPOBOAHUKOB. (CBOMCTBa p-n
nepexona. [loaynpoBOAHUKOBBIE TPHOOPHI

4211

DNeKTpUIECKU TOK B JJIEKTPOJIATAX.
DJNEKTPOIUTHIECKAST TUCCOHALIUS. DJICKTPOTIH3

4212

DnekTpudeckuii TOK B razax. CaMOCTOSTENbHBIA M
HECAMOCTOSITENbHBIA  paspsn. PasnuyHble  THIBI
CaMOCTOATENBbHOTO paspsana. Mosnus. [1nazma

4213

Texnuueckne yCTpONCTBA: aMIepMeTP, BOJBTMETD,
peocTar, UCTOYHMKU TOKA, 3JEKTPOHArPEBATENIbHbBIE
npubopsI 3JIEKTPOOCBETUTEIILHBIE npubopBI,
TEPMOMETP  CONPOTUBJICHMs, BAKYYMHBIH AUOL,
TEPMHUCTOPBI 51 ¢dorope3ncTopsl,
MOJIYITPOBOJHUKOBBINA JUOJ, FaIbBAHUKA

42.14

IIpakTiueckue paboTel. M3yueHme CMeEIaHHOTO
COCIIMHEHUS PE3UCTOPOB.

Hsmepenne I/1C uCTOYHNKA TOKA U €r0 BHYTPEHHETO
conportusienus.. Habmonenue snekrponusa.

11 KIIACC

Kon

pa3aena

Koanposepsiemoro 3;1emenTa IIpoBepsiemMbie 31eMEeHTHI COAEPKAHUS

4

QJIEKTPOJMHAMUKA

43

MAI'HUTHOE I10JIE. DJIEKTPOMAI'HUTHAA UHAYKLIMA

43.1

ITocTossHHbBIE MATHUTHI. BzaumoneiicTtBue
OCTOSIHHBIX MarHHUTOB

432

MaruutHoe  none.  Bekrtop — mMarHuTHOMN
uHaykuuu. IlpuHnmn cynepnosunuu. Jlunaun
MarHuTHOM  uHAykumu. KaprtuHa  auHUi
MAarHUTHON HWHAYKUUU TOJNsI  MOCTOSHHBIX
MAarHuTOB

433

MarsurHoe moje npoBOAHMKAa C TOKOM.




Kaptuna nauHui nDonss AJMHHOTO MOPSIMOTO
MPOBOJHUKA W  3aMKHYTOrO  KOJIBLIEBOTO
MPOBOJHUKA, KATyWIKH ¢ TOokoM. OmbIT
Opcrena. BsaumozeiicTBue NPOBOJHUKOB C

TOKOM
434 Cuna Ammnepa, €€ MOIyJib U HATIPABJICHHE
Cuna JlopeHua, e€ MOAyJb U HaIpaBJI€HUE.
435 JBuxeHue 3apsKEHHON YaCTHULIBI B
o OJHOPOJHOM MAarHWUTHOM mosie. Pabora cuibl
Jlopenua
43.6 SIBieHUE DIEKTPOMArHUTHON MHAYKLINU
437 [ToTtok BekTOpa MarHUTHOW UHAYKLUH
438 OJC wuHaykuuu. 3aKOH 3JIEeKTPOMarHUTHOMN
o uHnykuun Papanest
Buxpesoe  smexktpuueckoe  mone.  IJC
439 UHAYKLIMM B  IPOBOJHMKE, JBUXKYLIEMCS
o MOCTYIATEIbHO B OJHOPOJHOM MAarHUTHOM
noJse
43.10 IIpaBuno Jlenna
4311 HuaykTtuBHOCTh.  SIBIeHME  CaMOMHAYKLMU.
o BJIC caMOMHIYKIHH
43.12 DHeprusi MAarHUTHOTO MOJISl KaTYIIKHU C TOKOM
43.13 DIIEKTPOMATrHUTHOE T0JIe
TexHuueckue YCTPONCTBA: [IOCTOSIHHBIE
4314 MarHuThl, 3JIEKTPOMArHUTBL, 3JEKTPOABUIraTENb,
o yYCKOpUTEIH 3JIEMEHTAPHBIX YaCTHII,
MHIYKLMOHHAs MeYb
IIpakTnueckue padorsl. M3yueHne MarHUTHOTO
nmoyist  Karymwku ¢ TokoMm. HMccnenosanue
4.3.15 JNEUCTBUsA MOCTOSTHHOTO MAarHuTa Ha PaMKy ¢

TOKOM. HccnenoBanue SIBJIEHUS
3JICKTPOMArHUTHONW UHIYKLHUU

5 KOJIEBAHUA U BOJIHBI
MEXAHUYECKHE U JIEKTPOMAI' HUTHBIE KOJIEBAHUA
Konebarenpnas cucrema. CobonHble
511 konebanus.  apmonmyeckme  konebaHus.
51 Ilepuon, wacrora, ammmtyma u  ¢asa
' KoseOaHmi
512 IlpyxunHblii  MasaTHUK.  MartemaTudeckui
MAasiITHUK
513 YpaBHeHue FAPMOHUYECKUX KosieOaHui.




KI/IHeMaTI/ILIeCKOG U JUHAMHUYCCKOEC OIIHNCAHUC
KOJIEOATEIBHOTO ABUKEHUS

514

IlpeBpamenne sHepruM NpPHU TAPMOHHYECKUX
konebanusax. CBs3b aMIUTUTYABl KoseOaHui
PICXOI[HOP'I BEJINYHHBI C AMIUIMNTY AaMU
KoJIeOaHUH €€ CKOPOCTH B YCKOPEHUS

5.1.5

KonebatenpHbrii KOHTYP. CobonHble
3JIEKTPOMArHUTHBIE KOJNeOaHUs B HIACAIbHOM
KoyniebaTeIbHOM KOHTYpe. AHAJNOTHS MEXKAY
MEXaHUYECKUMH U 3JISKTPOMArHUTHBIMH
kojebanusmu. @opmyna TomcoHa

5.1.6

3axkoH COXPAaHCHUA OSHEPruMd B HACAJIBHOM
KOJIe0aTeIbHOM KOHTYpE

5.1.7

BoeIHyX/I€eHHBIE ~ MEXaHHUYECKHe  KOJeOaHMsL.
Pe3onanc. Pe3onancnas KpHUBasi.
BbIHYKI€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMUsI.

518

Ilepemennblii TOK. CunycounanbHbIi
MEePEMEHHBIN TOK.

519

MOH_IHOCTB NEPEMCHHOr0 TOKaA. AMHJ’II/ITYI[HOG
u I[eflCTBy}OLHee 3HAQUYCHHUE CHJIBI TOKa H
HaIPs>KCHUA

5.1.10

Tpanchopmarop. IlpomsBoacTto, mepemaya u
notpedieHne 3JIEKTPUYECKON SHEpPTHUU.
OKONOrH4ecKue pHUCKH TMpU  IPOU3BOACTBE
3JIEKTPUYECKON DHEPrUu. Kynberypa
HCIIOJIb30BAHUS BJIEKTPOIHEPTUU B
MOBCEIHEBHON JKU3HU

5.1.11

TexHuueckue  yCTpPOWCTBA: ceiicmorpad,
JJIEKTPUYECKU I 3BOHOK, JINHUA
3JeKTponepenayd

5.1.12

IIpakTuueckue paboThL. Hccnenoanue
3aBUCUMOCTH MEPHUOAA MAJIBIX KOJIeOaHMiA rpy3a
Ha HUTU OT JIMHBI HUTH WU MAacCChl TIpy3a.
HccnenoBaHne nepeMeHHOrO TOKa B LIENU U3
OCJIea0BaTEILHO COCITUHEHHBIX
KOHIEHCATOPAa, KATYIIKHU U PE3UCTOPA

52

MEXAHUYECKHE

N DJIEKTPOMAI'HUTHBIE BOJIHBI

521

MexaHu4deckre BOJIHBI, yCIIOBUSI
pacrpoCTpaHeHHUsI. ITepuon. Ckopoctb
pacrpoCTpaHEHHS u IJTHHA BOJTHBI.
[TonepeyHbie U POAOTHHBIE BOJTHBI

522

Hnrepheperuns u audpaxkiust MEXaHHUECKHX




BOJIH

523

3Byk. Ckopoctb 3Byka. I'poMKOCTb 3ByKa.
Beicora Tona. TemOp 3Byka

524

DNeKTpOMarHuTHbIE BOJIHBIL. Ycnosus
U3JIy4EeHUs 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenrtaunus BekTopoB E, B u v B
3JIEKTPOMArHUTHOU BOJIHE B BAKyyMe

525

CaoiicTBa 3JIEKTPOMArHUTHBIX BOJTH:
OTpaXX€HHE,  IpeJIOMJIEHHe,  IOJIAPU3ALS,
nudpakuus, UHTEPEPEHIIHSL. CxopocTb
3JIEKTPOMArHUTHBIX BOJH

526

ITxana snexTpoMarHuTHLIX BOJIH. IIpuMeneHue
3JIEKTPOMATHUTHBIX BOJIH B TEXHUKE H OBITY

527

IlpuHuunbel  paguoCcBsI3U U TEJIEBUACHUSL.
Panunonokanus. DNeKTpOMarHuTHoOe
3arpsi3HEHNE OKPYXKAIOIIEH Cpeabl

528

TexHuueckne  yCTPOWCTBA:  MY3bIKAJIBHBIE
UHCTPYMEHTBI, YJIbTPa3BYKOBasl IUarHOCTUKA B
TEXHUKE U MEeIULIUHE, pajap, paluoNpuéMHIUK,
TeneBu3op, anteHHa, Tejedon, CBU-meun

53

OIITHUKA

53.1

IIpssMonuHeliHOE pacnpoCTpaHEHHE CBETAa B
oaHopoaHo# cpene. JIyu cBera

532

OTtpaxeHue cBeTa. 3aKOHBI OTPAXKEHMs CBETA.
IMocrpoenure m300pakeHMiA B IITOCKOM 3epKaJie

533

Ipenomnenne cBeTa. 3aKOHBI TPENIOMIICHHST CBETA.
AOCONIOTHBIN MOKa3aTeNb MPEeTOMIICHUS

534

IlonHoe BHyTpeHHee oTpaxkeHue. llpenenbHbIi
YIOJI MOJIHOTO BHYTPEHHErO OTPAKECHUS

535

Hucniepcusi cBeta. CnoxHBI cocTaB Oenoro
ceera. Llger

53.6

Cobuparomue M paccewBarOIUe  JIMH3BL
Tonkass nuH3a. PokycHOe paccTosHUE W
onTuyeckas cuna TOHKoH nuH3bl IlocTpoenue
n300paskeHMH B coOuparommx u
paccenBaromMx JHH3aX. DopMyna TOHKOH
JIMH3BL Y BeJIM4YeHne, faBaeMoe JUH30H

53.7

Ilpenenel NPUMEHHMMOCTH  T[EOMETPHUUYECKOMN
ONTHUKH

538

Wnreppepenuns CBETa. KorepenTtHbie
HUCTOYHUKH. Ycnosust HaOJr0 IeHUsT




MaKCUMYMOB 151 MHHUMYMOB B
uHTep()EpEHIIMOHHON  KapTHHE OT  JIBYX
cUH(pA3HBIX KOTE€PEHTHBIX UCTOYHUKOB

Hudpaxust cera. JudpakunoHHas pernéTka.
YcaoBue HaOMOACHUS TIABHBIX MAaKCHMYMOB

239 NpU TAJeHNH MOHOXPOMAaTHYEeCKOTO CBETa Ha
TU(PPAKLIUOHHYIO PEIIETKY
5.3.10 Ionspuszauus ceera
Texnuueckne  yCTpoOWCTBA:  OYKH, JIyIA,
5311 ¢oroanmapar, NPOEKIIMOHHBIH amrapar,
o MHUKPOCKOII, TEJIECKOIN, BOJIOKOHHAsl ONTHKA,
IU(pPaKIUOHHAS PEIIETKA, TOJISIPOUT
IIpakTuueckue padoTHI. Hsmepenue
5312 nokaszarenst  npenomienus.  HccienosaHue

CBOWCTB M300pakeHnii B uH3ax. Habmonenne
IUCIIEPCUU CBETa

SJIEMEHTAI CITIELITUAJIbHOM TEOPUM OTHOCUTEJILHOCTU

I'pannubl  NPUMEHMMOCTH  KJIACCHYECKOU

MEXaHHUKH. IToctynatsl Teopuu
6.1 OTHOCUTEJIbHOCTH. WHBAPUAHTHOCTbL  MOIYJISt
CKOPOCTM CBeTa B  BakyyMme, [MpPUHLMI
OTHOCHUTENIbHOCTH DHHIITEHA
6 6.2 OTHOCUTEIBHOCTD OJTHOBPEMEHHOCTH.
' 3amernsieHle BpEMEHHU U COKpallleHUe AJIUHbI
6.3 DHEPrusi ¥ UMITYJIbC CBOOOTHON YaCTHIIBI
CBsi3b Maccbl C DJHeprued U HMITYJIbCOM
6.4 CBOOOJHOW  4YAaCTUIBL. ~ OJHEPrust  TOKOS
CBOOOJTHON YaCTHIIBI
7 KBAHTOBAA ®U3UKA
##Par###JIEMEHTBI KBAHTOBOM OITTUKU
®oronbl. Popmyna IlnaHka cBA3M OSHepruu
7.1.1 ¢$oTOHa C ero 4acTtoToil. DHepPrus U MMITYJIbC
¢doTtoHa
712 Otkperte u  uccnenoBanne (Qorospdexra.
o Omnsbitel A.I'. Cronerosa. 3akonbl poTodddpexTa
7 713 Vpasuenue OiiHmreiina s Gorosddexra.
o «Kpacnas rpannna» porosddexra
7.1.4 Hasnenne ceera. Onbitel ILH. Jlebenena
7.1.5 XHUMHYECKOe IeHCTBUE CBETA
716 TexHuueckue  ycTpoicTBa:  (POTOBJIEMEHT,

doTonaTuuk, CoNHeYHast OaTapesi, CBETOINO




7.2

CTPOEHHME ATOMA

7.2.1

Mopnens atoma Tomcona. OmbiTet Pesepdopaa
10 UCCIIEIOBAHUIO CTPOEHHS aToMa.
IInanerapHas Moaenb aTomMa

7.2.2

Iloctynarer bopa. M3nydenne u norsioueHue
¢doTroHOB TpH mepexome aTomMa C OJHOTO
YPOBHSI SHEPrUM Ha ApPyroil. Bunabl CHEKTPOB.
CrnekTp ypoBHel 3HEpruu aTomMa BOIOpOaa

7.2.3

BomHoBBEIE CcBoOUcTBA YacTuUll. BonHBI 1€
bpoiina. KopnyCkynsspHO-BOTHOBOHM Iyanu3M.
Judpakius 3IeKTPOHOB Ha KPUCTAJLIaX

7.2.4

CrnoHranHoe BBIHYKICHHOC  HU3JIYYCHHEC.
Y cTpoicTBO U MPUHIHIT pabOTHI J1azepa

7.2.5

TexHuueckne  yCTpPOWCTBA:  CHEKTPAJbHBIA
aHamu3  (CIEKTPOCKOI), Ja3ep, KBAHTOBBIN
KOMIIBIOTEP

7.2.6

[IpakTHueckue padoThL Habmonenne
JIMHENYaTOro CreKkTpa

713

ATOMHOE SJTPO

7.3.1

Metonel  HaOMIOOEHW W PErUCTpalid
3JIEMEHTAPHBIX YaCTHULL

7.3.2

OTkpbITHE PaaUOaKTUBHOCTH. OribIThI
Pesepdpopna mo  ompemenenuro  cocrtasa
panroakTHBHOTO M3nydeHusi. CeoiicTa anbda-,
Oera-, raMma-u3JIydeHHsL. Bnusiane
PaIMOAKTUBHOCTH HA JKUBBIE OPraHU3MbI

7.3.3

OTtkpeiTHe npoToHa U HelTpoHa. HykionHas
monenb sapa ['eiizendepra — MBanenko. 3apsia
sapa. Maccosoe uncio sapa. Uzoronsl

7.3.4

Anbda-pacnan. DIEKTPOHHBIA U MO3UTPOHHBIN
Oera-pacmaz. INamma-usnydenue. 3aKkoH
PaTMOaKTUBHOTO pacrana

7.3.5

DHeprusi CBsI3M HYKJIOHOB B siape. SlnepHbie
cunbl. Jleekt macchl sapa

7.3.6

S nepneie peakuuu. [lenenue u CUHTES saep

1.3.7

HAnepnenii  peaxkrop. TepmosaepHbli CHUHTES.
IIpobnemer  u MEePCHEKTUBBl  sIIEPHOMN
SHEPreTUKU. DKOJOTMUECKHUEe aCleKThl siepHOH
SHEPreTUKH

7.3.8

DneMeHTapHbIe YaCTHULIBL. OTtkpriTHE

MIO3UTPOHA. DyHIaMEHTAIBHBIE




B3aUMOIEHCTBUS

7.3.9

Texnuuecknue yCTpOWUCTBA. NO3UMETP, Kamepa
Bunbcona, simepHbIii peakTop, aToMHas bomba

7.3.10

IIpakTrueckue padoter. MccnenoBanue TPEKOB
gacTull (1o rotoBbIM (poTorpadusim)

OJIEMEHTBI ACTPO®U3HUKU

8.1

Bun 3Bésgnoro Heba. CosBesgus, sApKHe
3BE3/1bI, [IJIAHETHI, UX BUIUMOE JIBHIKEHUE

8.2

Conneunas  cucrema. IlnaHersl  3eMHOU
rpynnbl. [[TaHeThI-TUTaHTBI U WX CIYTHUKH,
KapJIUKOBBIE IUIAHETBHI. Mansrie Tena
CoHeYHOH CUCTEMBI

83

Comnne, portochepa u armochepa. ComHeqnast
AKTUBHOCTD

8.4

Hcrounuk sneprun CosHua u 3837

8.5

3BE31bI, UX OCHOBHbIE XapaKTEPUCTUKU: Macca,
CBETMMOCTb,  paguyc,  TeMmmeparypa,  HX
B3aUMOCBs13b. JlnarpaMma «CHeKTpasibHbIN KJIACC
- CBETUMOCTBY. 3BE3/bI TJIABHOU
MOCJIEA0OBATENbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» hil 3BE37 TJIABHOU
MOCJIEIOBATEIbHOCTH

8.6

Buytpennee crpoenune 3B&3n. CoOBpeMeHHBIC
MPEICTABIICHHUST O MPOUCXOKICHUNA U SBOJIFOLIUH
CouHiia v 3BE311. DTamnbl KU3HU 3BE30

8.7

Mneunsnii  Ilyte - nHama  ['amakTuka.
CrnupanbHast CTPYKTypa lanaktukwy,
pacopenenenne  3BE€3n, rasa W IIBUIN.
IMonoxxenune u nemwkenne ConHua B ['anakTuke.
Ilnockass u  cdepuyeckass  MOACHCTEMBI
lanakTuku

8.8

Tunel ramakTuk. PagnorajakTUKu U KBas3aphbl.
YépHble ABIPHI B Apax TaJIaKTUK

8.9

Bcenennasi. Pacmmpenne Bcenennoii. 3akoH
Xab0ma. Pasberanme ramaktuk. Bospact u
paauyc BceneHnnol, Teopust bonbmoro B3pbiBa.
Mopnens «ropsiuein Bcenennoi». PenukToBoe
U3JydeHue

8.10

Macmtabnas CTPYKTypa Bcenennoii.
Meraranaktuka. Hepeménnsle  mpoOiemsl
aACTPOHOMHH




YYEBHO-METOANYECKOE OBECIEYEHVE OBPA3OBATEJ/IbBHOIO
MPOLIECCA
OBA3ATEJIbHbIE YYEBHbIE MATEPUVAJIbI ANA YHEHUKA

10 knacc: ®usmka 10 Knacc: yy4ebHUK Ans 06Leobpa3oBaTe/ibHbIX YUpeXaeHWiA: 6a30BbIl 1
npounbHbIA ypoBHW/T.A.Msakuwes, b.6.byxosues, H.H.Cotckuii; - M: TMpocseLleHue,
2020 .

dusmka. 3agayHnk 10 - 11 Knaccbl: nocobue Ans 06Leobpa3oBaTe/bHbIX yupexaeHuin/ All.
PbiMkeBuY. - 15-e u3g,, ctepeotunHoe M.Apoda 2020.

C60pHUMK 3ada4 no manke: 10-11 knaccbl: K yuebHukam A, Msakuwes n gp. «Pusmka. 10
Knacc», «®dusmka. 11 knace». ProC (kK HobIM y4yebHukam) / O.W. I'pomueBa. - 5-e
n3gaHve, n gon. - M. : M3gatensctBo «3k3ameH», 2020. - 208 c.

11 knacc: ®Pu3mka 11 Knacc: y4ebHUK Ansa 06Leobpa3oBaTe/ibHbIX YUPeXaeHWA: 6a30BbIi U
npounbHbIA ypoBHW/I.A. Msakuwwes, b.b. byxosues, B.M. YapyruH, H.A. MaptheHTbEBON,
- M: lNpocselueHune, 2020.

du3mnka. 3agayHuk 10 - 11 Knaccbl: nocobue ans 06LLe0bpa30BaTe/IbHbIX YUpeXaeHWin/
A.T1.PbiMKeBMY. - 15-e n3g., ctepeotmunHoe M.[Jpoa 2020.

C60pHUMK 3ada4 no uanke: 10-11 knaccbl: K yyebHukam I.A. Msakuwes n gp. «Pusmka. 10
Knacc», «®Pusmka. 11  knacc». ®rOC (K HoBbIM y4yebHukam) / O.W. 'pomuesa. - 5-e
n3gaHue, n gon. - M. : M3gatensctBo «3k3ameH», 2020. - 208 c.

METOANYECKNVME MATEPUANDLI A/TA YUUNTENA

10 knacc: ®u3mka. MoypouHble paspaboTku. 10 knacc : nocobue ans 06Lieobpas3osar.
opraHmsauuii / KO. A. Caypos. — 6-e u3a., nepepab. — M. : pocsewieHmne, 2021. — 272 c.
11 knacc: Pusnka. MoypoyHble paspaboTku. 11 Knacc : yyebd. nocobue gns obuieobpasosar.
opraHmsauuii : 6a3oBbid 1 yrnyon. yposHu / KO. A. CaypoB. — 5-e u3g. gon. — M. :
MpoceewyeHne, 2020. — 274 c.

UNPPOBbIE OBPA3OBATEJIbHbLIE PECYPCbI 1 PECYPCbI CETU
NHTEPHET
1 «Poccuiickas aneKTpoHHas wkona» (PILU) https://resh.edu.ru/for-pupil
2. College.ru: ®usnka http://college.ru/fizika/
3. LECTA - Uundposas nnatgopma Ans coBpemMeHHoO wKosbl: https://lecta.ru/ucheniku
4. «EgmHoe cofepxxaHme o6LLero obpasosaHus»: https://edsoo.ru/mr-fizika/
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