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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo Qu3uke 6a30BOTO YpOBHS HAa YPOBHE CpeIHEro oOIIero oO0pa3oBaHUs
pa3zpaboTaHa HAa OCHOBE IMOJIOKEHUI M TpeOOBaHUN K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
oOpasoBatenbHOM mporpammbl, mpeacTaBieHHbix B DOI'OC COO, a Takke c yd4yéTom
denepanbHOil paboueld MporpamMMbl BOCHHTAHHMS W KOHIEMIUMU MPENoJaBaHus Y4eOHOTO
npeamera «®Pusznka» B o0Opa3oBaTenbHBIX opraHuzamnusx Poccuiickoit  ®enepanuu,
peaIN3yIOINUX OCHOBHBIE 00Pa30BaTENbHbIE IPOTPAMMBI.

Copepxanue mporpaMMmbl 1o (U3MKE HAIpaBlIeHO Ha (OPMUPOBAHHE €CTECTBEHHO-
Hay4YyHOU KapThHBI MUpa oOyuaronmxcs 10—11 kmaccoB npu oO0yuennn ux pusuke Ha 6a30BOM
YpPOBHE Ha OCHOBE CHCTEMHO-AESATENbHOCTHOr0 mnoaxoxa. Ilporpamma mno ¢usnke
cootBeTcTBYeT TpeboBanusmM PI'OC COO k mIaHUpPyEMbIM JHUYHOCTHBIM, MPEIMETHBIM U
METanpeIMETHBIM pe3yjbTaTaM OOY4YeHHs, a TakK€ YUHTHIBA€T HEOOXOJUMOCTh peaTu3aluu
MEXIPEIMETHBIX CBSI3ed (PM3MKU C €CTECTBEHHO-HAyYHbIMH Y4eOHBIMH IpeaMeTramu. B Heit
OIIpEEIIAIOTCSI OCHOBHBIE LIETU W3Y4YeHHs (PU3UKU HA YPOBHE CpPEeIHEro o0IIero o0pa3oBaHusl,
IUIAaHUpYEMbIe Pe3yNIbTaThl OCBOEHUS Kypca (HU3WMKHU: JTUYHOCTHBIE, MeETalpeIMETHBIE,
npeaMeTHbIC (Ha 6a30BOM ypOBHE).

[Tporpamma o ¢pu3HKe BKIIOYAET:

J IUTAaHUPYEMbIE PE3YJIbTAThl OCBOEHUS Kypca (PU3MKH Ha 6a30BOM ypOBHE, B TOM
qucIIe IPeIMETHbIE PE3YIbTATHI 10 T0JIaM 00yUYEeHHUS;
. coJiepxaHue yueOHoro npeamera «duznka» o rogam oOydeHusl.

du3nka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTyNas B KaueCTBE
y4eOHOro MpeAMeTa B IIKOJE, BHOCHT CYLIECTBEHHBIM BKJAJ B CHUCTEMY 3HaHUH 00
okpyxatorieM Mmupe. IkonbHBIM Kypc GHU3MKH — CHUCTEMOOOpPA3YIOLIUil Uil €CTECTBEHHO-
HAy4YHBIX Y4EOHBIX MPEIMETOB, TOCKOJIBKY (PU3MUECKUE 3aKOHBI JIeXkKAT B OCHOBE MPOIIECCOB U
SBJICHUHN, HW3y4aeMbIX XUMHUEH, Ouosoruei, ¢usmdeckor reorpadueii U acTPOHOMUEH.
Hcnonp3oBaHue M aKTUBHOE NpUMEHEHHE (PU3MUECKUX 3HAHWHA ONpeseNseT XapakTep Hu
pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTUN B chepe SIHEPreTUKH, TPAHCIIOPTa, OCBOCHUSI KOCMOCA,
MOJIyYeHHsSI HOBBIX MaTepHaloB C 3aJaHHBIMU CBOWCTBAMH U Jpyrux. M3yuenue Qusuku
BHOCUT OCHOBHOM BKJaad B (OpPMHpPOBAHHME ECTECTBEHHO-HAy4YHOM KapTHHBI MHUpPaA
oOyyaromuxcsi, B (OpMHUpOBaHHE YMEHHI NPUMEHITh HAyYHBI METOJA IO3HAHHS IpU
BBIMOJTHEHUU UMM YU4E€OHBIX HCCIIEIOBAHHA.

B ocHoBy kypca (u3uKu ISl YPOBHSI CpelHEro o0Iiero o0pa3oBaHUs MOJIOXKEH Pl
U7EH, KOTOpbIE MOYKHO pacCMaTpUBaTh KaK PUHIUIIBI €r0 TOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUU € HEM KypC SIBISETCS JIOTMUECKH 3aBEPILIEHHBIM,
OH COJIEP)KUT MaTepHall U3 BCeX pa3fesioB (U3MKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOM,
TaK U COBPEMEHHOMN (U3HKHU.

Hoesn cenepanusayuu. B cooTBeTCTBUU C HEH Marepual Kypca (QHU3UKUA OOBEIUHEH
BOKpYT ¢u3ndeckux teopuil. Begymmm B kypce sBisercss GOpMUPOBAHUE NPEICTABICHUI O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUHU, BELIECTBE U TOJIE.

Hoesa  eymanumapusayuu. EE  peannszanuss  IpeaNoyiaraéT  MCIHOJb30BAHHE
TYMaHUTApHOTO TMOTEHIHMaNa (DU3MUECKOM HAayKH, OCMBICICHHME CBS3M Pa3BUTUS (DUBHKH C
pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U HKOJIOTMUECKUMHU
po0IeMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc ¢usuku mpenmoiaraer 3HaAKOMCTBO C
HIMPOKUM KPYrOM TEXHMYECKMX M TEXHOJOTMYECKUX NPUIIOKEHUHW H3YYEHHBIX TEOpPUH U
3aKOHOB.



Hoes sxonoeuzayuu peanu3yercs MOCPEICTBOM BBEJCHMS 3JIEMEHTOB COJIEpKaHUS,
MOCBSIIEHHBIX IKOJOTUIECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTHH, a Taxke 00CYKICHHS MPOOIIEM PalMOHATHFHOTO MTPUPOIOTIONB30BAHNUS
Y 9KOJIOTMUYECKOM O€30MaCHOCTH.

CrepKHEBBIMU JIEMEHTaMU Kypca (U3MKHU Ha YPOBHE CPEHEro oouiero oopa3oBaHus
ABJIAIOTCS (U3HYecKHe Teopuu ((HOpMHUPOBAHUE MPEACTABICHUN O CTPYKTYype HMOCTPOECHUS
¢usnyeckoll Teopuu, poiau (yHIAMEHTAJIbHBIX 3aKOHOB M IPUHIUIIOB B COBPEMEHHBIX
NPEACTAaBICHUSX O NMPUPOJE, T'PAHUIAX TPUMEHUMOCTH TEOPUH, JJI ONUCAHUS €CTECTBEHHO-
HAy4YHBIX SIBJIEHUH U MPOLIECCOB).

CurcTeMHO-/1eATEIbHOCTHBIN MOAX0J B Kypce (PU3MKHU peanu3yeTcs MpexkIe BCEro 3a
CU€T OpraHu3alui SKCIEPUMEHTAIbHOMN eATeNbHOCTH oOyuatonmxcs. Jias 6a30Boro ypoBHsS
Kypca QU3MKM — 93TO HCIOJIb30BAaHUE CHCTEMBbl (PPOHTAJIBHBIX KpPAaTKOBPEMEHHBIX
AKCIIEPUMEHTOB U J1a0OPATOPHBIX pabOT, KOTOPBIE B MpPOrpaMMme Mo (U3NKe OObEIUHEHBI B
OOImMH CNHCOK YYEHWYECKHX IpaKkTUUYeCKUX paldoT. BwigerneHune B yka3aHHOM IepedHe
n1a0opaTOpHBIX paboT, MPOBOAUMBIX JJISi KOHTPOJS U OLIEHKH, OCYIIECTBIISIETCS yYaCTHUKAMU
00pa30BaTENBHOIO MPOLIECCa UCXO U3 0COOEHHOCTEN MIaHUPOBAHUS U OCHAIICHUS KaOMHETa
¢u3uxu. [lpm 3TOoM obOecrneunBaeTcss OBIaJ€HHE OOYYAIOIIMMHUCS YMEHHUSIMHU IPOBOJIUTH
KOCBEHHbBIE M3MEPEHHUsI, UCCIEIOBAaHMUS 3aBUCUMOCTEH (PM3NYECKUX BEJIUYMH U TOCTAaHOBKY
OIIBITOB IO POBEPKE MPEATIOKEHHBIX THITOTES.

Bonpmioe BHUMaHHWE yAETSETCS PEIICHUIO PACUYETHBIX M KAaueCTBEHHBIX 3amad. [lpwm
3TOM JJIsl pacu€THBIX 3a/a4 MPHOPUTETOM SIBJISIOTCS 337ayd C SBHO 3a/laHHON (pU3HYECKOU
MO/IENbIO, TO3BOJISIIOIINE NMPUMEHATh U3yYeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO
paszena Kypca, TaKk M MHTETpUpPYS 3HAHUS U3 Pa3HbIX pa3jesioB. [ KayecTBEHHBIX 3ajay
MPUOPUTETOM SIBIISIFOTCSI 3aJaHHsl HAa OOBSACHEHWE TMPOTEKaHUS (PUINYECKUX SBICHUN W
MPOIICCCOB B OKPYKAIOIIEH KU3HHU, TpeOyromue BoiOOpa (GU3NIECKOW MOJCITH JJIS CUTYaIluu
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO Kk MarepuaibHO-TEXHHUYECKOMY
obecreyeHn0 y4eOHOro mpoiiecca 0a30BbI YpPOBEHb Kypca (PU3WKH HAa YPOBHE CPEIIHEro
o0riero oOpa3oBaHMs JTOJKEH U3Y4aTbCs B YCIOBHUSIX MPEIMETHOrO KaOuMHeTa (DU3MKH WU B
YCIOBHUSIX HWHTETPUPOBAHHOTO KaOWHETa TPEAMETOB €CTeCTBEHHO-HAYYHOro IMKiIa. B
kaOuHeTe (U3UMKU JODKHO OBITh HeoOXoauMmoe J1abopaTopHOe O000pydOBaHUE IS
BBIMOJIHEHUSI YKa3aHHBIX B MporpaMMme Mo (U3MKe YYEHHMYECKHUX MNPAaKTUYECKUX padboT u
JIEMOHCTPAIIMOHHOE 000PYAOBaHUE.

JleMoHcTpaiimoHHoe 00Opya0oBaHUEe (OPMHUPYETCS B COOTBETCTBUM C MPHUHITUIIOM
MUHUMAaJIBHOW JIOCTaTOYHOCTH U 00€CIeYnBaeT MOCTAHOBKY NEPEYHCICHHBIX B IPOrpaMMe 10
¢u3nKe KIIOYEBBIX JEMOHCTPALUN A HCCICAOBAaHUS HM3y4aeMbIX SBICHHH U MPOIECCOB,
OMIIUPUIECKHUX U (PYHTaMEHTAIBHBIX 3aKOHOB, UX TEXHHUYECKUX MTPUMECHECHUH.

JlaboparopHoe o00opyAOBaHHE ISl YYCHUUECKUX MPAKTHUECKUX paboT popmupyeTcs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M 00eCnednBaeTcsi B pacuéTe OJHOTO KOMIUIEKTa Ha JIBYX
oOyyarommxcsi. TemMaTHuecKue KOMIUIEKTHI J1a00opaTOPHOrO OOOPYIOBaHMUS TOJKHBI OBITH
MOCTPOSHBI Ha KOMIUIEKCHOM HCIOJIb30BAaHUH aHAJIOTOBBIX M IH(PPOBBIX MPUOOPOB, a TAKKe
KOMITBIOTEPHBIX H3MEPUTEIBHBIX CUCTEM B BUJIE IU(POBBIX Ja00paTOpHil.

OCHOBHBIMH LEISIMH U3Y4Y€HHUS (PU3UKH B 00111EM 00pa30BaHUH SABIISIOTCS:

. (dbopmMupoBaHHE MHTEpECAa U CTPEMJICHUSI 00YYaIOmUXCs K HAYYHOMY H3YYEHUIO
MPUPOBI, Pa3BUTHE UX UHTEIIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;
o pa3BUTHE MPEJCTABICHUH O HAy4yHOM METOJe IO3HaHUs U (OpPMHpPOBAHME

HUCCIICAOBATCIILCKOTO OTHOIICHUS K OKPYKAOIIUM SABJICHUAM,



. (opMHUpOBaHME HAYYHOTO MHUPOBO33PEHMSI KaK pe3yJibTaTa H3Y4YEHHUS] OCHOB
CTpOEHUS MaTepuu U (HYyHAAMEHTAIBHBIX 3aKOHOB (DU3UKU;

. dbopMupoBaHUE YMEHUN OOBICHITH SIBICHHUS C MCIONb30BAHUEM (HU3HMUECKHUX
3HAHHUH U HAy4YHBIX JOKAa3aTeIbCTB;
J (dbopMUpoBaHHE TPEACTAaBICHU O poau (U3MKKA Uil pa3BUTUS  JPYTHX

€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHII.

JlocTrkenue 3TUX Lejiell o0ecneynBaeTCsl pelieHueM CIeAYIOMUX 3a7ad B IpoLecce
M3y4yeHus Kypca (PU3UKU HA YPOBHE CpeTHEro 00I1Iero oopa3oBaHus:

. MPUOOPETEHUE CHUCTEMbl 3HAaHUW 00 OOHmMX (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOpUSX, BKIIOYAsS MEXaHUKY, MOJEKYISPHYIO (U3HKY, HJIEKTPOAUHAMUKY,
KBAaHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

J (GbopMHUpOBaHUE YMEHHMI NPUMEHATh TEOPETHUECKHE 3HAHUS ISl OOBSCHEHUS
(bu3NUeCKHUX SBICHUN B MPUPOJIC U ISl MPUHATHUS MPAKTHUECKUX PEIICHUN B TTOBCEIHEBHOU
KU3HU;

o OCBOGHHE CIOCO00B pEIIeHHs Pa3INYHbIX 3a7[a4 C SBHO 33aJJaHHON (hu3HuecKon
MOJIENIBIO, 3a/lay, MOJpa3yMeBAIOLIUX CAMOCTOSITEIbHOE CO3/JaHHe (PU3NYECKON MoaenH,
aJICKBATHOM YCJIOBUSIM 3aJ1a4u;

o MOHUMaHHe (PU3NYECKUX OCHOB U MPUHITUIIOB ICUCTBUS TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTHYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPEIY;
. OBJIQJICHUE METOJaMH CaMOCTOSITEJILHOTO IUTAHUPOBAHUS M MPOBEICHUS

(bu3MUeCKUX OJKCIEPUMEHTOB, aHalM3a M HWHTEpHperanuu HHGOpMAIMU, OIpeaeleHus
JIOCTOBEPHOCTH TOJYUYECHHOTO Pe3ybTaTa;

. CO3/IaHME YCJIOBUW JUISI Pa3BUTHUS YMEHHH MPOEKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKOMN ACATEIBHOCTH.

Ha usydyenue ¢usmku (6a30BbIii ypOBEHb) Ha YPOBHE CPEJIHETO OOIIEro oOpa3oBaHMS
orBoautcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B Hegento), B 11 knacce — 68 yacos (2
gyaca B HEJCHIO).

[Ipennaraempiii B mporpaMMe mo (Qu3uke MepedeHb Ja0OpPaTOPHBIX U MPAKTHUYECKHUX
paboT SBISETCS PEKOMEHJIOBAaHHBIM, YUUTENh JETaeT BBIOOp MPOBEIEHUs J1abOpaTOPHBIX
paboT U OMBITOB C YYETOM UHIUBUIYATBHBIX OCOOCHHOCTEH 00yUaronIuxcsl.



COJEP) KAHUE OBYYEHMUA
10-11 KJIACC
Pazgen 1. ®u3uka u MeTOAbl HAYYHOT 0 TO3HAHUS
®dusuka — Hayka o npupoje. Hayuneie MeToapl O3HAaHMS OKpYKaroniero mupa. Poisb
AKCIIEPUMEHTA U TEOPUHU B MPOIECCE MTO3HAHUS TPUPOJIbI. DKCIIEPUMEHT B (DPU3HUKE.
MopenupoBanue GuU3HYECKUX SBICHUN U TipolieccoB. Hayunbie runore3sl. @usnyueckue
3aKOHBI M TCOPUH. | paHUIIBI TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBHS.

Ponp m mecro ¢u3uku B (pOpMHUpPOBAHMM COBPEMEHHON Hay4HOW KapTHHBI MHUpa, B
IPAKTUYECKON JEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHaznorossle U HU(PPOBbIE U3MEPUTENIBHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUUKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuxka

Mexannueckoe ABukeHHE. OTHOCUTEIBHOCTh MEXAaHMUYECKOro ABmxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemerienue, ckopocTh (CpefHsisl CKOPOCTb, MI'HOBEHHas CKOPOCTb) M YCKOpEHHUE
MaTepHAIbHON TOYKH, UX IPOEKIIUH HA OCH CUCTEMBI KOOpAUHAT. ClI0KEHUE NEPEMELICHUIN U
CJIO’)KEHHE CKOPOCTEMN.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABMXKEHUE. ['padriku 3aBUCUMOCTH
KOOpJUHAT, CKOPOCTH, YCKOPEHHUS, IyTH U NIEPEMEILECHNS MAaTEPUAIBHON TOUKH OT BPEMEHH.

CBobOosHoOe najeHue. Y cCKopeHre CBOOOIHOrO HaieHusl.

KpuBonuHelHOe nBHKEHHE. JIBMKEHHE MATEpUAIIBHOW TOYKH IO OKPYXHOCTH C
IIOCTOSIHHOM 10 MOAYJIO CKOPOCTBIO. YTIJIOBas CKOpOCTb, JHMHEWHass cKopocTh. llepnon u
gyacroTa oOpameHus. LleHTpocTpeMuTensHoe yCKOpeHHE.

TexHudeckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: CIHJIOMETP, JBHKECHUE
CHapsJ0B, LICMIHbIE U pEMEHHBIE NTEpEIayu.

Jlemoncmpayuu

Mogens cucteMbl OTCYETA, WILTIOCTPALMS KUHEMATUHYECKAX XapAKTEPUCTUK IBUIKCHMUS.

[IpeoGpa3oBaHue NBUKEHUN C UCIIOJIB30BAHUEM MIPOCTHIX MEXAaHU3MOB.

[TaneHue Ten B BO3AYyXE U B PaA3pEKEHHOM IIPOCTPAHCTBE.

Habmronenue nuxeHus Tena, OpoUIeHHOTO MO/ YIJIOM K TOPU30HTY M TOPHU30HTAIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaJieHUs.

HamnpaBieHne ckopocTy IpU ABUKEHUH 110 OKPY’KHOCTH.

Vuenuuecxuii sxcnepumenm, nabopamophule pabomul

W3yueHne HepaBHOMEPHOIO JIBMKECHMS C LIEJIbIO OIIPEAEIICHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOLIECHMST ~ MEXAY  MYTSAMH, [HPOMACHHBIMU  TEJIOM  3a
IIOCJICIOBATENIbHBIE PABHBIE INPOMEXYTKA BPEMEHHM IIPU PAaBHOYCKOPEHHOM JBWKEHUU C
Ha4aJIbHOW CKOPOCTBHIO, PAaBHOW HYIIIO.

N3yueHne NBUKEHMS IIapUKa B BSI3KOM JKHUJIKOCTH.

N3ydeHue nBUKEHUs Tena, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocurenbHOocTH ['anmunes. Ilepsein 3akoH Herootona. MHepuuanbHbie
CHUCTEMBI OTCUETA.

Macca tena. Cuna. IlpuHumn cynepnosunuu cuia. Bropoit 3akoH HeroTtona uis
MaTepuaabHON TOUKH. Tpernii 3akoH HproTOHA 111 MaTepUalIbHBIX TOYEK.

3akoH BceMupHOTO TaroreHus. Cuna tsoxectu. IlepBas kocmudeckast CKOpOCTb.

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



Tpenue. Buabl TpeHus (mokosi, ckoyibxkeHus, kaueHus). Cuna tpeHusi. Cyxoe TpeHHe.
Cuna TpeHus CKOJbXeHUss u cwia TpeHus mnokos. Kosdduuuent tpenusa. Cuna
COINPOTHBIICHHUS IIPH IBH>)KEHUHU TeNa B )KUJKOCTH WU Tase.

[ToctynaTenbHOE U BpaliaTeIbHOE JBUKEHUE aOCOMIOTHO TBEPAOTO TeNa.

MOMEHT cuibl OTHOCHTENIBHO OCH BpamieHus. [limeuo cuibl. YcioBus paBHOBECHS
TBEPIOrO Tea.

TexHuyeckue yCTpOWCTBA M MPAKTUUECKOE MNPUMEHEHUE: MOIIIMIHUKH, JBHKECHUE
UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrienne nHEepUMH.

CpaBHEeHHME MacC B3aUMOJCICTBYIOIINX TEI.

Bropoit 3akon HprotoHa.

N3mepenue cui.

CnoxxeHue cuil.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT AedopMalluu.

HesecoMocTts. Bec Tena npu yCKOpEHHOM NOABbEME U MTAICHUMU.

CpaBHEeHUE CHJI TPEHMSI MOKOS1, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuti sxcnepumenm, 1abopamopHie pabomaol

N3yuenue nBukeHus: Opycka 1o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOBHUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasrie, oT ux aegopMaruu.

HccenenoBanue ycinoBUi paBHOBECUS TBEPIOTO TEIa, UMEIOIIETO OCh BPALLICHMUS.

Tema 3. 3aKkonwl coxXpanenus 6 Mexanuke

NMnynbc MaTepuanbHON TOYKHU (Tea), CUCTEMbl MATEpUATIbHBIX TOUEK. IMITyIbC CHITBI
Y U3MEHEHUE UMITyJIbca Tea. 3aKOH COXPAaHEHUs UMITyJbca. PeakTMBHOE IBUYKEHUE.

Pa6ota cuibl. MOITHOCTD CHJIBIL.

Kunernueckas sHeprus MarepuaiibHONW TOYKH. Teopema 00 M3MEHEHWH KMHETUYECKOM
SHEpPIruMu.

[TorenumanvHas »Heprus. IloTeHuumanbHas sHeprus ynpyro ae@opMUPOBAHHON
npyxuHsbl. [loTeHManbHas sHeprus Tena BOJIU3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHple ¥ HEMOTEHIMAIbHBIE CUJIbl. CBsI3b pabOTHl HEMOTEHLUAIBHBIX CHUJI C
U3MEHEHHEM MEXAaHWYECKOM DSHEPrMM CHUCTEMBI Te€l. 3aKOH COXpPAHEHUS MEXaHWYECKOU
SHEpPTrUHu.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckne ycTpoMCTBA U IMIPAKTUYECKOE TPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBIN
MUCTOJIET, IBKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBM)KEHHE.

[lepexoa moTeHIMAIBHON YHEPTUU B KWHETUYECKYIO M OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamophule pabomul

N3yuenue aOCOMIOTHO HEYMPYroro yaapa C MOMOIIBIO JBYX OJWHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHHEM MEXaHMYECKOW SHEpruu Teja Ha
MIPUMEPE PACTSHKEHUSI PE3UHOBOTO JKI'yTa.

Paznen 3. MoJiekynsipaasi pu3nuKa 1 TEPMOAMHAMMKA



Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJOXEHUS MOJIEKYJISPHO-KMHETUUECKOW TEOPUM M HMX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuxkenue. Juddysus. Xapakrep IBUKEHUS U B3aUMOJECHCTBUS
YacTHIl BeleCTBA. MOJeNu CTPOEHUs Ta30B, KUAKOCTEH M TBEPABIX Tel M OOBSICHEHHE
CBOMCTB BEIlECTBA HAa OCHOBE 3TUX Mojeneid. Macca u pa3mepsl Moiiekys. KomnudectBo
BemiecTa. [locTositHHas ABorajpo.

TennoBoe paBHoBecue. Temneparypa u e€ uamepenue. [llkana remneparyp Llenbcus.

Mopenb uneanpbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJSIPHO-KUHETUYECKOW TEOPUHU
UJealbHOTO rasza. AOCOJIOTHAas TemIeparypa Kak Mepa CpelHEed KHHETUYECKOH SHepruu
TEIJIOBOrO JBWKEeHUsA dactul rasa. Illkanma temmeparyp KensBuna. ['a30BbIE 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon JlansToHa. M3omponeccsl B UacaIbHOM Ta3e ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BemecTBa. [ 'paduueckoe TmpeacTaBlieHHE H30IMPOIIECCOB:
M30TepMa, U30Xo0pa, u30oapa.

TexHuueckue yCcTpoiicTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OneIThl, J10Ka3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu MOJIEKYI
OPraHUYECKUX COCIUHEHHII.

OmnpiTel 0 MU Y3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBUKEHUSI.

Mopens onbiTa LlTepHa.

OnBbITHI, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEXKMOJIEKYIISIPHOTO B3aUMOIEUCTBUSI.

Mogenb, WITIOCTpUpPYIOLIas IPUPOY NAaBJICHUS ra3a Ha CTEHKHU COCY/a.

OnBITHL, WIUTIOCTPUPYIONINE YPABHEHUE COCTOSIHUS UCAIBHOTO T'a3a, H30IPOLIECCHI.

Vuenuueckuti sxcnepumenm, nabopamopHvie pabonivl

Omnpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEpEeHHH 00bEMa
KOMHATBHI, JaBJICHHUS U TEMIIEPATyphl BO3yXa B HEM.

HccenenoBanue 3aBUCMMOCTH MEKy NApAMETPAMH COCTOSIHUS Pa3peKEHHOTr0 Tasa.

Tema 2. Ocrnosvt mepmoouHamurku

TepMmoauHamuyeckas cucteMa. BHyTpeHHsAs dHEprus TEPMOJIUHAMUYECKON CUCTEMBI U
cnoco6bl € n3mMeHenus. KonuuecTBo TemioTel U pabota. BHyTpeHHss S3HEprUsl 0JTHOATOMHOIO
WJealbHOTO Tras3a. Buael Temonepenauu: TEIUIONPOBOAHOCTb, KOHBEKIMS, W3JIyYEHUE.
VY nenbHas TEII0EMKOCTD BellecTBa. KOIM4ecTBO TEIUIOTHI IIPU TEILIONepeaaye.

[Tonsitne 06 ammabatHoM mporiecce. [lepBolii 3akoH TepmonuHaMuku. [IpumMeneHue
MEepBOro 3aKOHa TEPMOJMHAMHUKU K H3ompoleccaMm. ['padpuueckass mHTeprnperanus padoThl
rasa.

Bropoii 3akon TepmoanHamuku. Heo6paTHMOCTh MPoO11ecCOB B MPUPOIE.

TeruoBble MammHbl. [IpuHIMIBL AeHCTBUS TeIuoBbIX MamuH. [IpeoGpazoBaHus
SHEPruu B TEIUIOBBIX MamMHax. KoadpuuueHT moyie3HOro IeHWCTBUS TEMJIOBOW MAIMHBI.
[uxkn Kapuo u ero ko3(p(dUIMEHT TMONEe3HOr0 AEHCTBUA. DKOJOTHYECKUE MPOOIEMBI
TEIJIOOHEPTETUKH.

TexHuueckne ycCTpoWCTBa M MPAKTHUYECKOE IPUMEHEHHUE: JBUTaTEelb BHYTPEHHETO
Cropanusi, OBITOBOM XOJOWIBHHUK, KOHIUIIUOHED.

Jlemoncmpayuu

M3MmeHeHne BHYTpEHHEH >HEpPruM Tejla MPH COBEpUICHHH pabOThI: BBUIET MPOOKH M3
OYTBUIKM TIOJ JIEWCTBUEM CXATOrO BO3/AyXa, HarpeBaHue 3(Qupa B JaTYHHOU TpyOke MyTEM
TpeHusi (BUICOAEMOHCTpPALIMS).

V3MeHeHne BHYTpEHHEN sHepruu (TemMrneparypbl) Tejaa Ipy TEIUIonepeaaye.



OnbIT 110 a1MabaTHOMY PACIIMPEHHIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mapoBod TypOWHBI, JABUTATENsl BHYTPEHHErO0 CropaHusi, pPEaKTUBHOTO
JIBUTATEJS.

Vuenuueckuti sxcnepumenm, nabopamopHvie pabonul

N3mepeHne yaeapHON TEIIOEMKOCTH.

Tema 3. Azpezammnuvie cocmoanun eeuwyecmea. Pazosvie nepexoont

[TapoobpazoBanue u KoHaeHcauus. Vcnapenue wu kurneHue. AOCONIOTHAS U
OTHOCUTENIbHAsI ~ BIAXHOCTh  BO3Ayxa. HacelmeHHeli  map.  YaenbHas — TemwioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT JaBJICHHUS.

TBépnoe Tteno. Kpucramimueckue u aMopdHble Tena. AHHU30TPONHS CBOMCTB
kpuctamioB. XXungkue kpuctaisl. CoBpeMeHHble MaTepuaibl. [naBienue u kpucramin3amnus.
VY aenbHas Teruiora miasnenus. Cyonumanms.

VYpaBHeHUe TEII0BOro OanaHca.

TexHuueckue ycTpoHCTBa M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U IMCUXPOMETP,
KaJIOPUMETP, TEXHOJOTMU IMOJYYEHUs COBPEMEHHBIX MAaTepuajioB, B TOM YHCIE
HAaHOMAaTEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaChIIICHHBIX MTAPOB.

Kunenue npu NOHMKEHHOM JIaBJICHUH.

Cnioco0Obl U3MEpEeHUs BIAXKHOCTH.

HaGroneHre HarpeBaHusl U IJIaBJICHUS KPUCTAIIMYECKOTO BEIEeCTBA.

JleMoHCTpalus KpUcTaIoB.

Vuenuueckuii sxcnepumenm, nabopamopHuie pabonivl

N3MepeHre OTHOCUTENBHOM BIaXKHOCTH BO3/1yXa.

Paznen 4. DuekTpoanHaMuKa

Tema 1. Inekmpocmamuxa

OneKkTpu3zanusa Ted. OIEKTpUYECKUd 3apsa. JIBa BuIa SIEKTPUUYECKUX 3apsiiOB.
[IpoBOAHUKH, TUANEKTPUKH U MOTYIPOBOJHUKHU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTOo 3apsia.

BzaumopeiictBue 3apsiioB. 3akoH Kynona. TodedHbIN dSJEKTPUYECKUN  3apsil.
Onektpuyeckoe mnosie. Hanpssk€HHOCTH anekTpuyeckoro mnois. [IpuHimun cyneprno3uuuu
AJIEKTPUYECKHUX MOJIeH. JINHUM HaNps>KEHHOCTH AJIEKTPUYECKOTO TTOJIS.

PaGora cun oanekrpoctatnueckoro mons. IloreHiuman. Pa3HOCTh MOTEHIMANIOB.
[IpoBogHMKM W  JUANEKTPUKH B DJEKTpPOCTaTHUYECKOM  moje. Juanekrpuueckas
MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KoHaeHcaTop. DIeKTPOEMKOCTh MIOCKOTO KOHJEHCATOpa. JHEPrus
3apsKEHHOTO KOHAEHCATOPA.

TexHuueckrue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: AJIEKTPOCKOI, JIEKTPOMETP,
IMIEKTPOCTATHYECKAs 3aIlMTa, 3a3€MJICHHE AJICKTPONPUOOPOB, KOHAEHCATOP, KOMUPOBATbHBIN
amnmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO ¥ MPUHLMIT JECUCTBUS AIIEKTPOMETPA.

B3anmopaencTBue Ha’IeKTPU30BaHHBIX TE.

DIEKTPUUECKOE MOJIE 3apSKEHHBIX TE.

[IpoBOHUKY B 3JIEKTPOCTATHYECKOM MOJIE.

DJIEKTPOCTATUYECKAs 3AINTA.

JIM3NEeKTPUKH B 3JIEKTPOCTATUUECKOM MOJIE.



3aBUCUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpPa OT IUIOINAAu IUIACTHH,
PACCTOSIHUSA MEKY HUMHU U JUAIEKTPUUIECKON ITPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopHule pabomul

H3mepenue 3J1eKTpPOEMKOCTH KOHIAEHCATOPA.

Tema 2. Ilocmosannstii 3nekmpuueckuii mok. Toku 6 paznuunvix cpedax

ONEKTPUYECKUl TOK. YCIIOBUS CYIIECTBOBAHMS DSJIEKTPUYECKOro TOKa. McTouHMKM
Toka. Cuna toka. [locTosHHBIN TOK.

Hanpsokenne. 3akon Oma 17151 yyacTKa LEenu.

DNeKTpUIecKoe CONPOTHUBIICHHUE. Y nensHOE CONIPOTHUBIICHUE BEILIECTBA.
ITocnenoBarenbHOE, TapauICIbHOE, CMEIIAHHOE COCAMHEHUE IIPOBOJIHUKOB.

Pabora snekrpuueckoro toka. 3akoH Jxoyns—JIeHna. MoIIHOCTh 3JEKTPUYECKOTO
TOKaA.

DNEeKTPOJIBHMKYILAsA CHJIa U BHYTPEHHEE CONPOTUBIECHUE MCTOYHMKA TOKAa. 3akoH Oma
IUIS TIOJTHOM (3aMKHYTOM) 3JIeKTpuueckol 1ienu. KopoTkoe 3aMpIkaHue.

DNeKTpoHHass MPOBOAUMOCTb TBEPIABIX METAUIOB. 3aBUCHUMOCTh CONPOTHUBIICHHS
METAJUIOB OT TeMIlepaTypsl. CBEPXIPOBOIUMOCTb.

DnexTpudeckuil Tok B BakyyMme. CBONMCTBA 3J1€KTPOHHBIX ITYYKOB.

[TonynpoBoanuku. CoOCTBEHHass M IMPUMECHAas HPOBOJUMOCTb IOJIYINPOBOJIHUKOB.
CaoiicTBa p—n-nepexona. [lomynpoBoaHUKOBBIE TPUOOPHI.

ONEeKTpUYECKUl TOK B pacTBOpPAX M PACILIaBaX 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAS
auccouuanus. JIeKTPOoIIu3.

OnekTpuyeckuil TOK B raszax. CaMOCTOSTEIBHBIM W HECAMOCTOSTEIBHBIA pa3psl.
Momnnus. [Tnazma.

TexHudyeckue yCTpPOHWCTBA M IPAKTUYECKOE IIPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTar, HUCTOYHMKH TOKa, D3JEKTpOHAarpeBarejbHbIE NPUOOPHI, 3JIEKTPOOCBETUTEIBHBIC
npuOOpbl, TEPMOMETP CONPOTUBIICHUS, BAKYyMHBIA AMOJ, TEPMHUCTOPbI U (HOTOPE3UCTOPHI,
IIOJIYIIPOBOJHUKOBBIN JUOJ, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HANIPSKEHHUSL.

3aBUCHMOCTb COIPOTUBIICHUS] LUIMHAPUYECKUX IPOBOJHHUKOB OT JJIMHBI, IUIOLIAIU
IIOIIEPEYHOr0 CEUYCHMS U MaTepHalIa.

CMeniaHHOE COETMHEHHE TPOBOJHUKOB.

[IpsiMoe n3MepeHne MEKTPOABHKYILEH cuibl. KOpOTKOE 3aMbIKaHHE ralbBaHUYECKOTO
JJIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTb COIIPOTUBIIEHUSI METAJIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB DIEKTPOIIUTOB.

HckpoBo#t pa3psia U IpOBOAUMOCTS BO3yXa.

OaHOCTOPOHHSS TPOBOAUMOCTD TUO/IA.

Vuenuueckuii sxcnepumenm, rabopamopnvie pabomul

N3yueHne cMEaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepeHue dNIEKTPOABMKYIEH CHJIBI MCTOYHMKA TOKA M €ro  BHYTPEHHETO
COIPOTHUBIICHHUS.

HaGmronenue snexTponusa.

MexnpeamMerHnsie CBA3H



Nzyuenne kypca ¢uszuku 6a3oBoro ypoBHs B 10 kjacce oCylIecTBISIETCS C Y4ETOM
COJCPKATETbHBIX MEXIPEAMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OWOJOTHH, XHMUH,
reorpauu U TEXHOJIOTHUHU.

Meoicnpeomemuvie nousmusi, CBI3aHHBIE C U3YYEHUEM METOJOB HAYYHOT'O MO3HAHUS:
SBJICHUE, HAy4YHBIM ¢akT, rumnoresa, (pusmyeckas BEeTUYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHIE, MOJIE]Tb, U3MEPECHHE.

Mamemamuka: pelieHHE CUCTEMBl YypaBHEHHH, JUHeWHas QyHKus, mapadoa,
runepboiia, uX TpaduKH M CBOICTBA, TPUTOHOMETpHYECKHEe (YHKUIMU: CHHYC, KOCHUHYC,
TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI M MX MPOCKIIUH Ha
OCH KOOPJIMHAT, CJI0KEHHE BEKTOPOB.

buonocusn: wmexanuueckoe JBUKEHHE B KUBOM mpuponae, auddysus, ocmoc,
TEIUIOOOMEH  JKMBBIX OpPraHM3MOB (BUIBI  TEIUIONEpeqaud, TeIJIOBOE paBHOBECHE),
AIIEKTPUYECKUE SIBICHUS B KUBOU TPUPOJIE.

Xumus: JUCKPETHOE CTPOEHUE BEIIeCTBa, CTPOCHHE aTOMOB M MOJICKYJ, MOJb
BEIIECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeN, JKHUIKOCTEH M Ta3o0B,
AIIEKTPUUECKHE CBOMCTBA METAJLIOB, SJICKTPOIUTHIECKAS TUCCOIUAIIHS, TaTbBAHUKA.

l'eoepaghus: BNaXXHOCTH BO3/IyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus: nmpeoOpa3oBaHe ABIKEHUN C UCIIONIB30BAHUEM MEXaHU3MOB, YUET TPEHUS
B TE€XHHKE, MOIINITHIKHU, UCTIOJIb30BaHNE 3aKOHA COXPAHEHUsI UMITYJIbca B TEXHUKE (pakeTa,
BOAOMET W JpYyrue), ABUTATEIb BHYTPEHHErO0 CropaHus, NapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHAMIIMOHEP, TEXHOJOTHUU TONyYeHHUsS COBPEMEHHBIX MAaTE€pHaIOB, B TOM
qyclie HAaHOMATEPHAJOB, W HAHOTEXHOJOTHH, OHJIEKTPOCTAaTHYECKas 3alluTa, 3a3eMIJICHHE
AIIEKTPONIPHOOPOB, KCEPOKC, CTPYHHBIA MpPHHTEP, OSJICKTPOHATPEBATEIbHBIE MPHOOPHI,
AIIEKTPOOCBETHTEIBHBIC TIPUOOPHI, TATbBAHHUKA.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE

HA YPOBHE CPEJHEI'O OBIIIETI'O OBPA3OBAHUSA

OcBoenne yueOHoro npeamera «duszuka» Ha ypoBHE CpEeIHETO 00IIero oOpa3zoBaHUs
(6a30BBIll  ypOBEHB) JIOJDKHO OOECMEUUTHh JOCTIDKCHHE  CIEAYIOUIUX  JUYHOCTHBIX,
METanpeMETHBIX U NMPEAMETHBIX 00pa30BaTEeNIbHBIX PE3YIbTAaTOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JlngHOCTHBIEC PE3yNbTaThl OCBOCHUS yueOHOTO npenMeTa «Du3nka» JOKHBI OTpakaTh
TOTOBHOCTh ¥  CIIOCOOHOCTh  OOYYAIOIIMXCS  PYKOBOJCTBOBATHCA  CHOPMUPOBAHHOU
BHYTPEHHEH TO3MIMEN JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX OPHUEHTAIMH, MO3UTHUBHBIX
BHYTPEHHUX YOEXKICHHI, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IICHHOCTSM POCCHUHCKOTO
o01ecTBa, pacuiupeHue KU3HEHHOTO OIbITa U OMBITA JICITEIIBHOCTH B MPOIIECCE peaTu3aiuu
OCHOBHBIX HaIlPaBJICHUM BOCTIUTATEIILHOM JIEATEIIbHOCTU, B TOM YUCJIE B YaCTH:

1) rpa’kIaHCKOro BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh TPAKIAHCKON TO3UIIMM OOYy4YaloOmerocs Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPAJULHUOHHBIX OOIIEUETOBEYECKUX TYMAHUCTUUECKUX U JIEMOKPATUUECKUX
LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEILHOCTh B MHTEpECax I'PaKIaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAaMOYIIPaBJIECHUU B 00pa30BaTeIbHON OpraHu3allum;

YMEHHUE B3aHUMOJCHCTBOBATh C COLUAIBHBIMU HWHCTUTYTAMH B COOTBETCTBHUM C HX
(GYHKIMSIMU 1 Ha3HAYCHUEM;



TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM ESITENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIHTAHMSA:

c(OpMHUPOBAHHOCTb POCCUMCKON IPaKIaHCKON UIEHTUYHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHUSM POCCUUCKUX
Y4€HBIX B 00J1acTU (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHHUSL:

c(OpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, 3STUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH  OIIEHMBATh CUTYallMI0 W TOPUHUMATh OCO3HAaHHBIE  pEUICHHUS,
OpPUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B I€ATEIBHOCTU
YYEHOT0;

OCO3HAHME JJUYHOIO BKJIAJla B IOCTPOEHHUE YCTOMUMBOIO OYIyILETO;

4) 3¢TeTH4€eCKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHpY, BKJIIOYAas OSCTETUKY HAy4YHOIO TBOPYECTBA,
npucymiero Gpu3nuecKon HayKe;

5) TpyaoBOro BocIMTAHUSI:

WHTEpEC K pa3luyHbiM cdepaM MNpoecCHOHATBLHON ACSITEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKONW W TEXHUKOMW, yMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp OymymIeH
npodeccun U peanu3oBbIBaTh COOCTBEHHBIE JKMU3HEHHBIC TIJIAHbL;

TOTOBHOCTh M CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 001aCTH (PU3UKH HA
MPOTSHKEHUU BCEU KU3HU;

6) 3K0JIOrHYeCKOr0 BOCTUTAHNS:

c(OpMUPOBAHHOCTh 3KOJIOTMUYECKOM KYJIbTYpbl, OCO3HAHUE TIJIOOAIBLHOIO XapakTepa
AKOJIOTHYECKHUX MPOoOIeMm;

IJIJAHUPOBAHUE U OCYLIECTBIICHUE JIEWCTBUM B OKPYKAIOIIEH Cpelle HA OCHOBE 3HAHHUS
LeJIel yCTOWYNBOTO Pa3BUTHSI YEIIOBEUECTBA;

pacIIUpeHUe OINbITa JEATEIbHOCTH 3KOJOTMYECKON HANpaBIEHHOCTH HAa OCHOBE
MMEIOLMXCS 3HAaHUH 10 (PU3uKe;

7) HIEeHHOCTH HAYYHOTO TO3HAHUSI:

c(OpMHUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BuTHS PU3NIECKON HAYKU;

OCO3HAHME LEHHOCTH HAy4YHOH JesATeIbHOCTH, TOTOBHOCTH B MpOIECCe H3YUYCHHS
(U3MKH OCYIIECTBIATh MPOCKTHYIO M HUCCIEA0BATENBCKYIO IEATEIbHOCTh MHINBUIYaIbHO U B
rpynme.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHUBEPCAJIbHBbIE YUeOHbIe 1eiicTBUS

ba3oBble Jornyeckue neicTBus:

CaMOCTOATENBHO (OPMYIHPOBATh M AKTYAIM3HPOBATh NPOOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEeNIeNATh LeNU AeATeIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU UX JOCTUKEHHUS;

BBISIBJISITh 3aKOHOMEPHOCTHM W TIPOTHUBOPEUYUS B PacCMaTPUBAEMBIX (PU3NYECKUX
SIBJICHUSX;



pazpabarbiBaTh IUIaH peUIeHUs TpoOiieMbl ¢ y4€TOM aHalu3a HMMEIOIIMXCS
MaTepUaJbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JESATEIBHOCTH, OICHUBATh COOTBETCTBHE PE3YNIHTATOB IEISIM,
OLICHUBATh PUCKHU MOCJIE/ICTBUN JESATEIBHOCTH;

KOOPAWHUPOBATh W BBIMONHATH PAa0OTy B YCIOBUSX pEaTbHOTO, BHUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaATh KPEaTUBHOE MBINUICHUE TPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

ba3oBble ncciieqoBarTebCKue AeHCTBHA:

BJIaJIETh HAYYHOH TEPMUHOJOTHEH, KIIFOUYEBBIMU MOHIATUSAMU U METOJAMH (PU3UIECKOMN
HayKH;

BJIaJIETh HABBIKAMH Y4eOHO-HCCIIEI0BATEIHCKOW M MPOSKTHOM AEATEIHLHOCTH B 00JacTh
(GU3HKH, CIIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY IOMCKY METOJIOB pPEIICHUs
3a1a49 (PU3UYECKOTO COMNEPIKaHusl, MPUMEHEHUIO Pa3IMIHBIX METOIOB TIO3HAHUS;

BJIQ/IETh BHUJIAMU JCSATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 WHTEPIpETaIuH,
npeoOpa3oBaHUI0 M MPHUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHTYalHsIX, B TOM YHCIE MpH
CO3JJaHUHU YYE€OHBIX MPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBIIATh TIPUYMHHO-CIICJCTBEHHBIE CBS3M WM aKTyaJlIM3UPOBATh 3aJady, BBIABUTATH
TUNOTe3y e€ pellieHus, HaXOAWTh apryMEHTHI MJisl JO0Ka3aTelIbCTBA CBOMX YTBEPXKICHUIA,
3aJaBaTh MapaMeTphl U KPUTEPUN PEIICHIS,

aHAJIM3UPOBATh TOJYYEHHBIE B XOJI€ PEHICHHS 3aJaydl Pe3yJbTaThl, KPUTHUECKH
OLIEHUBATh UX JIOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIOBUSX;

CTaBHTh M (POPMYIUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIbHOMN JCATEILHOCTH, B
TOM YHCIIE IPU U3y4eHUH (PHU3HKH,

JlaBaTh OIICHKY HOBBIM CUTYAallUsIM, OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

YMETb NIEPEHOCHUTD 3HAHUS M0 (U3HUKE B MIPAKTHUECKYIO 00JIACTh JKU3HEACATSILHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIaCTe;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTUHAIBHBIE TTOAXO0/IBI U PEIICHHS,

CTaBHUTb MTPOOJIEMBI U 33]1a4H, TOIMYCKAIOIIUE aJIbTepHATHUBHBIC PEIICHHUS.

Pa6ora ¢ undopmanueii:

BJaJIeTh HAaBBIKAMM TOJY4YeHHUs HMH(popManumu (HU3MYECKOrOo COACpXKaHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIFHO OCYIIECTBIATH MOUCK, aHAJIN3, CHCTEMATHU3aIIHIO
Y MHTEPIPETANIO HH(OPMAIIUU Pa3TUYHbIX BUAOB U (OPM MPEACTABICHHUS,

OIICHWBATh IOCTOBEPHOCTH HH(OPMAIINH;

UCTIOJB30BaTh CPEACTBA HMH(MOPMALMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJOTHHA B
pelIeHNN KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX W OpPraHHU3AIlMOHHBIX 3a7a4 C COOJIIOJICHHEM
TpeOOBaHUN IPTOHOMHKH, TEXHUKHA OE30MACHOCTH, TUTUEHBI, PeCypcoCcOepeeHHsI, TPABOBBIX
Y 3TUYECKUX HOPM, HOPM UH(POPMAIIMOHHON O€30M1acHOCTH;

CO3/1aBaTh TEKCThl (U3WYECKOTO COACPKAHHMA B PA3IMYHBIX (opMaTax ¢ Y4ETOM
Ha3HA4YeHUs WHGOpPMAIMM U IIeNIeBOM ayAMTOpUH, BBIOMpAs ONTHMAJIbHYI0 (Qopmy
TIPEICTABIICHUS ¥ BU3yaTH3aIiH.

KoMMyHuKaTHBHBIC YHHBepCaJIbHbIC YUYeOHbIe 1eiiCTBUA:

OCYIIECTBJIATH O0IlIEHNE HA YpOKaX (PU3UKU U BO BHEYPOUHOM JESITEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKN KOHPIUKTHBIX CUTYAIlMi U CMTYaTh KOH()IUKTHL;



Pa3BEPHYTO U JIOTMYHO M3JaraTb CBOK TOUYKY 3PEHHUSl C HMCHOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

MOHUMATh U UCTIOIH30BaTh MPEUMYIIIECTBA KOMAaHIHON U UHAUBUIYaIbHON paOOTHI;

BBIOMpATh TEMAaTUKY U METOJbI COBMECTHBIX ACHCTBHUIl C yu€TOM OOLIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KI0T0 4JIeHA KOJUIEKTHBA;

MPUHUMATh LIEJIM COBMECTHON JAESTEIbHOCTH, OPraHMW30BBIBATH U KOOPAMHUPOBATH
JNEUCTBUA M0 €€ JOCTHXKEHHUIO: COCTABIIATH IUIAH JECMCTBHM, pAacCOpEAcssTh POJIA C y4ETOM
MHEHUI y4aCTHUKOB, OOCYKJIaTh pe3yabTaThl COBMECTHOM paboTHI;

OIICHMBAaTh KA4YECTBO CBOEr0 BKJIaJa M KaXJIOTO YyYaCTHHKAa KOMAHABl B OOIIMit
pE3yNbTaT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npeasiaraTh HOBBIEC MPOEKTHI, OIEHWBATh UJEU C MO3UIMU HOBU3HBI, OPUTHHAILHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIATh TMMO3UTUBHOE CTPATETMUYECKOE TIOBEACHHE B PA3TUYHBIX CHUTYaIHsX,
MPOSBIIATH TBOPUECTBO M BOOOpakeHUE, ObITh HHUIIHATUBHBIM.

PeryasiTuBHBIC YHHBeEpCaJbHbIC YUeOHbIE 1eHCTBUS

Camoopranuszanmus:

CaMOCTOSITEIbHO OCYIIECTBIIATH NO3HABATEIbHYIO JESATEIBHOCTh B 00JIaCTU (PU3UKHU U
aCTPOHOMHH, BBISIBIISITH TPOOJIEMBI, CTABUTH B (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIFHO COCTABJISThH IJIaH PEIICHUS PACUETHBIX M Ka4eCTBEHHBIX 3ajay, TlaH
BBITIOJTHEHUSI TIPAKTHYECKOW paboThl C Y4E€TOM HMMEIONIMXCA PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MTPEANIOYTECHU;

JIaBaTh OLIEHKY HOBBIM CUTYalIUsIM;

pacuupsTh paMKH Y4eOHOTO TIpeIMETa Ha OCHOBE JIMUHBIX MPEIOYTEHUH;

JieNaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATH €0, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO UM TPOSIBICHUIO JSPYAWIMU B o00mactu (Pu3ukw,
MOCTOSIHHO TOBBIIATH CBOW 00pa30BaTENbHBINA U KYIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAIbHBIH HHTEJLICKT:

JIaBaTh OLICHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTUBBI B JAEATEIBHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YIBTATOB LEIAM;

BJIQ/ICTh HABBIKAMU TIO3HABATENbHOW pedieKCHH Kak OCO3HAHUS COBEPIIAEMBIX
JEUCTBHUM W MBICTUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB M OCHOBAHMUIA;

UCIIOJIb30BATh MPUEMBI PEIICKCUU JJIsI OIICHKU CUTYaIlUU, BEIOOPA BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHUXKEHUIO;

MPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPH aHAIU3E PE3YJIHTATOB JACSITEIHHOCTH;

NPUHUMATH ce0s1, TOHUMAsi CBOU HEJOCTATKH U JJOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPH aHAIU3E PE3YJIHTATOB ACSITEIHHOCTH;

NPU3HABATH CBOE MPABO U MPABO APYTHUX HA OLTHOKH.

B mporecce mocTukeHUs TUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPAMMBI MO (pu3nke
VIS YPOBHA CpeaHEero ooOmero oOpa3oBaHHs y OOyYalOIUXCS COBEPIICHCTBYETCS
AMOLIMOHATBHBIA MHTEIIEKT, IPEANoaraiuii chopMUPOBAaHHOCTD:



CaMOCO3HAHMS, BKJIIOYAIOMIETO CHOCOOHOCTh IOHMMAaTh CBOE OMOIIMOHAJIBHOE
COCTOSIHHE, BUJIETh HANpaBJICHHUs pa3BUTHA COOCTBEHHOM SMOLMOHANBHOW cdepbl, OBITh
YBEpEHHBIM B ce0e€;

CaMOpETyJIMPOBaHMSA,  BKJIIOYAIOMIETO  CAMOKOHTPOJIb,  YMEHHE  TNPHHUMATh
OTBETCTBEHHOCTh 32 CBOE TOBEICHHE, CIOCOOHOCTH aJalTHPOBATHCA K HMOIMOHAIHHBIM
M3MEHEHUSM U MPOSBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTpeMJICHHE K JTOCTHKCHHIO LEIH U YCIEXY,
ONITHMHU3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATh UCXO/IS1 M3 CBOMX BO3MOKHOCTEH;

IMITATUH, BKIIOYAIOMIEH CIIOCOOHOCTh MOHUMATh AMOLMOHAIBHOE COCTOSIHHE APYTHUX,
YUUTBIBATh €ro TIPU OCYLIECTBICHHWH OOIIEHHSA, CIHOCOOHOCTh K COYYBCTBHIO U
COTIEPEKUBAHUIO;

COLIMANIBHBIX HABBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C
APYTUMU JTIOIbMH, 3a00THTHCS, TIPOSIBIATH UHTEPEC U pa3peniaTh KOHQIHKTHI.

NPEJIMETHBIE PE3YJIBTATDI

K konny oOyuenust B 10 ki1acce npeMeTHbIe pe3ylbTaThl HA 0A30BOM YPOBHE JIOJKHBI
oTpakaTb C(QOPMUPOBAHHOCTH Yy 00YHAIOIINXCA YMEHUI:

JIEMOHCTPUPOBATh Ha MIPUMEpax pojib U MECTO (PU3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHON KapTHHBI MHUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHi, B MPAaKTUYECKOM
JIEATSIILHOCTH JIIOJICH;

YUUTBIBATh TPAHUIBI MPUMEHEHHUS H3YyYEHHBIX (U3MYECKHX MOAeJeil: MaTepuaibHas
TOUYKa, HHEpLUaIbHAs cHCTeMa OTCUE€Ta, aOCOJIOTHO TBEPAOE TENO, UACATIbHBIN a3, MOJCIU
CTPOCHHUSI TAa30B, KUAKOCTEH U TBEPIBIX TEJ, TOYCUHBIA dJIEKTPUUECKUHN 3apsA] NPU PELICHUU
(dbuzmYecKux 3aaay;

pacrio3HaBaTh (pu3nueckue sBiIeHUsS (Ipolecchl) U OOBSICHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJSIPHO-KUHETUYECKOM TEOPUU CTPOEHHUs BEIECTBA M DJIEKTPOAUHAMUKMU:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE MpPSMOJIMHEHHOE ABM)KEHHE, CBOOOJHOE MaJeHUE Tell,
JBIDKEHUE 110 OKPYXKHOCTH, WHEpUHMs, B3auMOJAEHCTBUE Ted, AUPPy3us, OpOyHOBCKOE
JIBIDKEHUE, CTPOEHHE KUAKOCTEH M TBEPIBIX TeJ, U3MEHEHHE 00bEMa Tell MpU HAarpeBaHWUU
(oxyakaeHuu),  TEIJOBOE€  paBHOBECHE,  MCIApeHWe,  KOHJEHcalus,  IUIaBJICHHUE,
KpUCTAJUIN3alMsl, KUIIEHHE, BIAXXHOCTh BO3/yXa, ITOBBIIICHUE JABJICHUS Tra3a IIPU €ro
HarpeBaHUU B 3aKPBITOM COCYJI€, CBsI3b MEXKJY ITapaMeTpaMU COCTOSIHUS Ira3a B U30IPOLECCaXx,
JJIEKTPU3ALMA TEJI, B3aUMOJAEHCTBUE 3apsI0B;

OMKCHIBATh MEXAHWYECKOE JABM)KCHHE, UCTIONb3YS (PU3NUEeCKUEe BETMYMHBI: KOOPAUHATA,
IIyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHUE, Macca TeJla, CUIIA, UMIIYJIbC Tejla, KHHETUYECKAast
9Heprus, MOTEHIUAlIbHAs JHEpPrus, MexaHudeckas paboTa, MEXaHHUYECKass MOIIHOCTh; HpHU
OMHMCAHUMU TPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIOJIb3YEMbIX BEIUYUH, UX
0003HAYEHUs] W E€IUHUIBI, HAXOAUTHb (OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (QUINYECKYIO
BEJIMYMHY C IPyTUMHU BETUYMHAMY;

ONMUCBHIBATh W3YYEHHBIE TEIUIOBBIC CBOMCTBA TEJI W TEIUIOBBIC SIBJICHUS, HUCIOJIb3Ys
¢du3nueckue BeNWYMHBI: JaBJIEHUE Trasza, TeMIlepaTrypa, CpeAHssl KUHETHYecKas SHEeprus
Xa0THYECKOTO JBW)KCHUS MOJIEKYJ, CPEIHEKBaJIpaTU4Hasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSISI HEPTus, padoTa ra3a, K03(pQHUIUEHT MOJE3HOTO JEHCTBUS TETIOBOTO
JIBUTATENs; TPU OMHCAaHUM TPABWIBHO TPAKTOBAaTh (U3MUECKHM CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, MX OOO3HAUEHUS U €IUHUIBI, HAXOJUTh (HOPMYJIbl, CBS3BIBAIOIIME JAHHYIO
(pU3HYECKYIO BEIMYMHY C APYTHUMH BEJIMUMHAM;



OMKCHIBATh M3YYEHHBIC AIEKTPUUYECKHUE CBOMCTBA BEUIECTBA M DJIEKTPUUYECKUE SBICHUS
(mporecchl), UCTIONB3YSI (PU3UUECKHE BEIIMUUHBL: ANEKTPUUCCKUN 3apsil, JIEKTPUUECKOE TOJeE,
HANPsDKEHHOCTh  TIOJISI, TIOTEHIIMAN, Pa3HOCTh IOTEHIIMANIOB, TPU OIMCAHWUW MPaBUIHHO
TpakToBaTh (U3MUYECKHM CMBICT HCIONB3YEMBIX BEIMYMH, UX OOO3HAUYECHUS W EIUHUIIBI,
yKa3biBaTh (OPMYIIbI, CBSI3bIBAIOLIME JAHHYIO (PU3WYECKYI0 BEJIMYUHY C JAPYTUMHU
BEITUYMHAMY,

aHAJIM3UPOBATh (PU3UYECKUE MPOIECCHl U SBIICHUS, UCIOIB3Ys (PU3NYECKue 3aKOHBI U
OPUHLMIGL: 3aKOH BcemupHoro Tsrotenus, |, Il u |1l 3akonsl HeloToHa, 3aKk0H coxpaHeHus
MEXaHWYECKOW JHEPruu, 3aKOH COXpPaHCHUS WMIYJIbCa, NPUHINAI CYICPIIO3UIIUNA CHUJI,
MPUHIMI  PAaBHOMPABUS WHEPIMAIBHBIX CHCTEM OTCYETa, MOJICKYJISIPHO-KUHETHICCKYIO
TEOPUI0 CTPOCHHUS BEIECTBA, Ta30BbIE 3aKOHBI, CBS3b CpEAHEN KHUHETHMYECKOW HSHEpPTUu
TEIUIOBOTO  JIBIDKEHUS  MOJIEKYyl ¢  aOCONIOTHOM  TemrmepaTypoil, TepBbld  3aKOH
TEPMOJUHAMUKH, 3aKOH COXPAaHEHUsS JJICKTPHUUECKOrO 3apsna, 3akoH KynoHa, mpu 3ToM
pa3nuyaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €0 MATEeMAaTHYECKOE BBIPAKEHHE U YCIOBUS
(rpaHuIIbl, 00JaCTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPUHITUIIBI JICWCTBHUS MAIlMH, TPHUOOPOB M TEXHUYCCKUX
YCTPOMCTB; pa3IMuaTh YCIOBUSA UX 0€30IaCHOTO HCIIOIH30BAHUS B TTIOBCEHCBHON KU3HU;

BBITIONHATh SKCIIEPUMEHTHI IO MCCIICOBAHUIO (PU3WYECKUX SIBICHUN U MPOIECCOB C
WCIIOJIb30BAHMEM TPSIMBIX M KOCBEHHBIX HW3MEpEHUH, TMpu 3TOM  (POpMYyIHUPOBATH
npobineMy/3aadyy M THUMNOTE3y Yy4eOHOro JKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEITI0KEHHOTO 000PYAOBAHHUS, TPOBOIUTH OIBIT H (POPMYITHUPOBATH BHIBOIBL;

OCYIIECTBIISITh TPSAMbIEe U KOCBEHHBbIC M3MEPEHHs] (PU3MUECKUX BEIWYUH, MPU ITOM
BBIOMPATh ONTHUMAIBHBIN CIIOCO0 WM3MEpPEHUsS W HUCIOJb30BAaTh W3BECTHBIC METOJNBI OICHKH
MIOTPEIIHOCTEN U3MEPEHUIL;

UCCJIEIOBATh 3aBUCUMOCTH MEXIy (U3MYECKUMH BEITUYMHAMH C HCIIOJIb30BAaHUEM
MPSIMBIX HW3MEPEHUH, TNpPU STOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIbTATHI
MOJIYYCHHOHN 3aBUCUMOCTH (PU3MUYECKUX BEITUYMH B BHUJIC TaOIHUI] U TPaQUKOB, JACNIaTh BHIBOIBI
M0 pe3yNbTaTaM UCCIIe0BAHNUS,

coOmroaTh mpaBuia 0€30MacHOrO TpyZJa MPHU MPOBEACHUM HUCCIEIOBAHUN B pamMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-MCCIIEOBATEIbCKOM M MPOEKTHOW JEATEIbHOCTH C
WCIIOJIb30BAHUEM H3MEPHUTEILHBIX YCTPONCTB U JTAOOPATOPHOTO 00OPYI0OBAHHUS,

pemiath pacu€THbIE 3a/ladydl C SBHO 3aJaHHOW (DM3MUECKOW MOJIEbI0, HCIOIb3Ys
¢u3nueckre 3aKOHbI W TIPUHIMIIBI, HA OCHOBE aHajiM3a YCJIOBHS 3a/ladyd BBIOUPATH
(buU3HYECKYI0 MOJIENb, BBIACIATh (PU3NUECKUE BEIMYUHBI U QPOPMYIIbl, HEOOXOAUMBIE NS €€
pEIICHUs, TPOBOJAUTH PACUETHI M OIICHUBATh PEATBHOCTH MOJYYCHHOTO 3HAYEHUST (PU3NIECKOM
BEITUYHHBL;

peniaTh KaueCTBCHHBIC 33JIa4M: BBICTPAUBAThH JIOTHYCCKH HETIPOTHBOPCUUBYIO IETIOUKY
pacCcyXJIeHHUI ¢ ONTOPOI Ha M3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYCCKHE SBJICHHUS,

UCIIOJIb30BAaTh TMPU PEIICHWH YUeOHBIX 3a]ad COBpPEMEHHBIE HWH(OPMAIMOHHBIE
TEXHOJIOTUU JIJIsi TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIMN U TIPEICTABICHUS Y4eOHOU U
HAyYHO-TIONYJIAPHOW WH(GOPMAIIMH, TOTYYCHHOW U3 Pa3INYHBIX HUCTOYHUKOB, KPUTHYCCKU
aHAIM3UPOBATH MOJIY4aeMYyI0 HH(DOPMAIIHIO;

MIPUBOJIUTH MPUMEPHI BKJIa/Ia POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, O0BSICHCHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BaTh TCOPETUYCCKUE 3HAHUSA IO (U3UKE B TIOBCCAHCBHOW IKM3HU JUIS
obecrieyeHusi 6€30MACHOCTH TIPH OOPAIEHUH ¢ MPUOOPAMU U TEXHHUYECKHUMH yCTPOWCTBAMH,



JUISL COXPaHEHHUsI 3I0POBbSl M COOJIOICHUS HOPM SKOJIOTHYECKOTO TTOBEICHUSI B OKPYXKAIOIIEH
cpexne;

paboTaTh B TPYIIE C BBIMOJIHEHUEM Pa3JIUYHBIX COIMAJIBHBIX POJICH, IMJIAaHUPOBATH
paboTy TPYIIBI, PAlMOHATBLHO PACIIPENCIATh OOS3aHHOCTH W TUIAHUPOBAThH NIEATCIBHOCTH B
HECTaHIAPTHBIX CHUTYAIHUSX, aJICKBATHO OIICHUBATH BKJIAJ KAXKIOTO U3 YYACTHUKOB T'PYIIBI B
peIICHNE pacCMaTPUBAEMOM MPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10-11 KJIACC
KosmuecTBo yacos
Ne /i HaumeHoBaHue pa3jiesioB M TeM Kontpoapusie  Tpaktieckie JaekTpoHHbIe (HU(pPOBHIE)
NPOrpaMMblI Bcero paBoTLI paGoTLI o0pa3oBaTeIbHbIe PeCypChl
Paznen 1. DU3UKA U METO/1bl HAYYHOI'O IO3HAHMUSA
1.1 dusKKa ¥ METO/IbI HAYYHOT'O TIO3HAHUS https://m.edsoo.ru/AV1IAWVNQO
Hroro no pazneny
Pa3zpgen 2. MEXAHUKA
2.1 Kunemaruka 5 https://m.edso00.ru/SNO2MCWXU
2.2 JluHamuka 7 https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXPAaHCHHSI B MEXaHUKE 6 1 1 https://m.edsoo0.ru/86NRCXHA7
Hroro mo paszneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IMHAMUKA
3.1 OCHOBEI MOIICKY IAPHO-KHHCTHHECKOI 9 1 https://m.eds00.r/HRGVBNOPE
TEOPHH
3.2 OCHOBBI TEPMOTTHAMHKH 10 1 https://m.edsoo.ru/HK6KL6RS9
3.3 cIADFaI;z;?JgI;Spﬁi)T;;HM petiectsa. 5 https://m.edsoo.ru/HSM355JCH
Hroro no pasneny 24
Paznen 4. JJIEKTPOJANHAMUKA
4.1 DJeKTpocTaTHKa 10 1 1 https://m.edsoo.ru/LSRP72QLI
4.2 HMocrosnHbIit SxekTpreckit TOK. Tokn 12 1 1 https://m.eds00.r/GEWTDQXWW
B Pa3JIMYHBIX CpeIax
Hroro no pasneny 22
PeszepBHOe Bpemst 2
OBHIEE KOJIMYECTBO YACOB I10 68 4 4
ITPOI'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE
10-11 KJIACC

Ne
n/n

Tema ypoka

®du3nka — HayKa 0 IpUpo/Ie.
Hayunsie MeTob1 MO3HAHUS
OKpY>KaloIllero Mupa

Ponb u MecTo husuku B
(hopMHUPOBaHUH COBPEMEHHOM
HAy4YHOU KapTUHBI MUPA, B
MIPAKTUIECKOU JCSITSILHOCTH
Joaen

MexaHuueckoe TBUKEHHE.
OTHOCUTENBHOCTD
MEXaHHYECKOTO JBHKEHUS.
[Tepemenienue, CKOpoCTb,
yCKOpEHHUE

PaBHOMEpHOE IpSIMOJIMHEHHOE
JBUKCHHE

PaBHOyCKOpEeHHOE
prIMOJ'II/IHGI/IVHOG JBUXXCHUEC

Bcero

KoHnTpoJibHbIE
padoThI

KoanuecTBo 4yacoB

IIpakTHyeckue
padoTshI

Jara
H3yUYeHHs

01.09.2026

07.09.2026

08.09.2026
14.09.2026

15.09.2026

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

https://m.edsoo.ru/Y XGQSPM1P

https://m.edso0.ru/SHSXWFFVO

https://m.edso00.ru/RSOAQV5ZX

https://m.edsoo0.ru/L8IPY2JEZ

https://m.edsoo.ru/MDIDKJOUB

CBoOoaHoe majienne. Y CKopeHue
CBOOOIHOTO MaJeHUS

KpuBonuueliHOe 1BUXKEHHE.
JIBrKeHne MaTeprualbHOU TOUKH
10 OKPYKHOCTH

[IpuHIMIT OTHOCUTEIBHOCTH
lNanmnes. MaepuuansHble
cuctemsl orcyera. [lepBriil 3aK0H
Hrrotona

21.09.2026

22.09.2026

28.09.2026

https://m.edsoo.ru/MXPLZ1X8J

https://m.edsoo.ru/TFLJ2C4DN

https://m.edso0.ru/J6QY7N3WN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN

10

Macca tena. Cuia. [lpunnun
cynepnosunuu cui. Bropou
3aKkoH HproToHa 111
MaTepUaIbHOW TOYKH

Tperun 3akon Herotona s
MaTepUalbHBIX TOUEK

29.09.2026

05.10.2026

https://m.edsoo.ru/BVTNWTAQH

https://m.edsoo.ru/JYL414UAN

11

3aKOH BCEMUPHOTO TATOTEHUS.
Cuna tsoxectu. [lepBas
KOCMHUYECKasi CKOPOCTh

06.10.2026

https://m.edso0.ru/D13D593MU

12

13

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

Cuna tpenus. Koadpduument
TpeHus. Cuiia COpoTUBICHUS
MIPH IBUXKEHUH TeJla B )KUIKOCTH
WJIH Ta3e

12.10.2026

13.10.2026

https://m.edsoo.ru/RILVEXEQD

https://m.edsoo.ru/UZBUPCM5M

14

[loctynarensHoe u
BpalaTeIbHOE IBUKECHHE
abCOJIIOTHO TBEPOTO Tena.
MowmeHnT cuisl. [1nedo cusl.
YcnoBus paBHOBECUS TBEPAOTO
Tena

19.10.2026

https://m.edsoo.ru/IDOAU40TS

15

NMnynsc MmaTepuabHOM TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYEK.
Nmnynbe cuibl. 3akoH
COXpaHEHUs UMITYJIbCa.
PeaxTnBHOE OBMKEHIE

20.10.2026

https://m.edso0.ru/M5JOTKNWC

16

PaGota u MOLTHOCTD CHUITBI.
Kunernueckas sHeprus
MarepuanbHOU TOUkH. Teopema
00 U3MEHEHUU KUHETUYECKOI
SHEPTUU

02.11.2026

https://m.edsoo.ru/J1V59L.28B

17

[TorenmmansHas YHEPTHS.
[ToreH1manpHas 3HEPTUs YIIPYyro

03.11.2026

https://m.edsoo.ru/RNEXJW4KF



https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF

nepopMHUPOBaHHOW TIPY>KUHBIL.
[ToTeHumanpHast SHeprust Teia
BOJIM3U MOBEPXHOCTH 3eMIIU

18

IloTenumanbHEIC U
HEMOTEeHIMaIbHbIC CHIIBI. CBS3b
paboThI HEMOTECHIIUATBHBIX CHJI C
W3MCHCHHUEM MEXaHUYCCKOH
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHHUs MEXaHUYECKOU
SHEPTHH

09.11.2026

https://m.eds00.ru/DA3QVTOXQ

19

20

JlaboparopHast pabota
«MccnemoBanue CBsA3U pabOTHI
CHJIbI C UBMCHCHUEM
MEXaHUYECKOM PHEPTUH Tejia Ha
IIPUMEPE PACTHKECHUS
PE3MHOBOT'O KI'yTa»

KonTponbHas pabota mo teme
«Kunemaruka. /lunamuka.
3aKOHbI COXpaHEHUS B
MEXAHUKE

10.11.2026

16.11.2026

https://m.edsoo.ru/W1R4R88UG

https://m.edsoo.ru/LNM6EK6YY

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
Teopuu. bpoyHoBckoe
nsuxenue. Juddysus

17.11.2026

https://m.edsoo0.ru/OEY9VYU2B

22

23

24

XapakTtep JBUKEHUS U
B3aMMO/JICHCTBHUS YaCTHII
BemecTBa. MoJenu cTpoeHus
ra3oB, JKMJIKOCTEW U TBEPIBIX TE
Macca monekyin. KonuuectBo
BenrecTna. IlocTosHnas
ABoraapo

TemoBoe paBHOBeCHE.
TeMneparypa u €€ u3MepeHue.

23.11.2026

24.11.2026

30.11.2026

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1BAQD13

https://m.edsoo.ru/\WPNY6QA8Z



https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z

[IIxana remneparyp Llenscus

25

26

27

Wneanbneiii raz B MKT.
OcHoBHoe ypaBHeHue MKT

AOGcomtoTHas TemiepaTypa Kak
Mepa CpeIHEN KHUHETUYECKOU
SHEPIUM JIBU>KEHHS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneiipona

3akoH /lanbToHa. ['a30BbIC
3aKOHBI

01.12.2026

07.12.2026

08.12.2026

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3WB66I3A

28

29

JlaboparopHast pabota
«HccnenoBanue 3aBUCHMOCTH
MEXy TapaMeTpaMH COCTOSTHHSI
Pa3peKEHHOTO ra3a»
W3omporieccsl B HeaIbHOM Ta3e

U ux rpaduyeckoe
MIpe/ICTaBICHHE

14.12.2026

15.12.2026

https://m.edso00.ru/35DBLKT96

https://m.edso0.ru/0ZJ3KZNJ5

30

31

32

BnyTtpennss sHeprus
TEPMOJANHAMUYECKOU CUCTEMBI U
CIIOCOOBI €€ U3BMEHEHUS.
KonnuecTBo TemnoTel u paboTa.
BuyTtpennss sHeprus
OJHOATOMHOI'0 HEalIbHOTO ra3a
Bunsl Tennonepenaun

VY aennHas TEII0EMKOCTh
BenrecTsa. KoiIn4uecTBo TEMIOTEI
IIpU TEIUIONEepeaaye.
AnmabaTHBIN mpoIecc

21.12.2026
22.12.2026

28.12.2026

https://m.eds00.ru/9JOITVXI8

https://m.edso0.ru/36JJ120W9

https://m.edsoo.ru/5K3Y4H86L

33

[IepBblit 3aKOH TEPMOAVMHAMUKH
U €ro IpUMEHEHUE K
n30Ipouneccam

29.12.2026

https://m.edsoo.ru/2HO06R3GAS8

34

Heo6paTumocTs nporieccoB B

11.01.2027

https://m.edso00.ru/S85LWDFT8



https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8

35

npupoze. Bropoit 3akoH
TEPMOJIUHAMUKHU

[Tpuniun nevicreus u KT/
TEIJIOBOM MAIIMHBI

12.01.2027

https://m.edsoo.ru/DLCDEAAUC

36

[ukn Kapno u ero KIIJ{

18.01.2027

https://m.edsoo0.ru/4AXPSAQV7M

37

38

39

DKoIoTU4YecKre mpoodIeMbl
TETUIOPHEPTETUKU
Oo6o0maromuit ypox
«MonexynsipHas pU3nKa.
OCHOBBI TEPMOJTUHAMUKH
KonTponbhast padota no teme
«MomnekynspHas uzuka.
OCHOBBI TEPMOIMHAMUKH

19.01.2027

25.01.2027

26.01.2027

https://m.edso0.ru/P07ZMY M8I

https://m.edsoo.ru/9EKZ0DDWP

https://m.edso00.ru/RCARYE6ZX

40

[TapoobpazoBanue u
KoHIeHcalus. Mcnapenue u
KHUIICHUEC

01.02.2027

https://m.edso0.ru/X480Q078EE

41

AOCOIIOTHAsT 1 OTHOCUTEILHAS
BJIAKHOCTh BO3/TyXa.
Hacpuuennsiii map

02.02.2027

https://m.edsoo.ru/98HVAEBMM

42

TBepnoe Teno. Kpucrammueckue
u amop(HbIe Tena. AHU30TPOIUS
CBOWCTB KpHUCTAILIOB. JKuakue
kpuctaiasl. CoBpeMEHHbIE
MaTepuaibl

08.02.2027

https://m.edsoo.ru/JXFWLMZNK

43

[InaBneHue n KpUCTATUIU3ALIMSL.
VY enpHas TeniuoTa niaBJIeHuUs.
CyOmmmariust

09.02.2027

https://m.edso00.ru/OX117G6MR

44

45

46

ypaBHeHI/IC TEIIOBOro OajlaHca

DneKTpu3aIus Tel.
DnekTpuyeckur 3apsia. [IBa Bumga
INEKTPUUYECKUX 3aPsIOB

[IpoBOHUKHU, TUBTIEKTPUKHU U

15.02.2027

16.02.2027
22.02.2027

https://m.edsoo.ru/0IUXGN211

https://m.edso0.ru/QJ2S7TWSBM

https://m.edsoo.ru/F3YVPQUYH



https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH

MOJIYITPOBOJIHUKH. 3aKOH
COXPAaHEHHUS AJNEKTPUYECKOTO
3apsaa

47

B3aumoneucTsue 3aps10B. 3aKOH
Kynona. Toueynbn’
JIEKTPUYECKUU 3aps

23.02.2027

https://m.edsoo.ru/5U3BUOTHH

48

49

Hanpsxénnocts
aneKTpudeckoro nois. [Ipunuun
CYIIEPIIO3HUIINU JIEKTPUYECKHUX
nojeu. JIlunuu HanpsKEHHOCTU

Pa6oTa cui
3JIEKTPOCTATHYECKOTO MOJISA.
Ilorennuan. PazHocts
MOTEHITNATIOB

01.03.2027

02.03.2027

https://m.edsoo.ru/91IKAWD2V6

https://m.edsoo.ru/VVOPD9ASLF

50

51

[IpoBOAHMKY U TUANEKTPUKH B
3JIEKTPOCTATUYECKOM T0JIE.
JusnexTpudeckas
IIPOHUIIAEMOCTD

OnexrpoeémkocTh. Konnencarop

08.03.2027
09.03.2027

https://m.edsoo0.ru/12P2S3127

https://m.edsoo.ru/B1UPRD52W

52

DNEeKTPOEMKOCTD TIJIOCKOTO
KOHJIEHCAaTOpa. DHEprus
3apsKEHHOT0 KOHIEHCaTopa

15.03.2027

https://m.edsoo.ru/XPUKP82V8§

53

JlabopaTopHas pabota
"N3mepeHue 31eKTpOEMKOCTH
KoHAeHcaropa'

16.03.2027

https://m.edsoo.ru/PBGM4F845

54

55

[IpuHnmmn neicTeus u
pUMEHEHHE KOHJIEHCATOPOB,
KOIMPOBAJLHOTO ariapara,
CTpYHHOTO IIPUHTEPA.
DJIEKTpOCTaTUYECKAs 3alIUTa.
3a3eMJIeHHE AIIEKTPOPUOOPOB

3JI€KTpH‘lCCKHﬁ TOK, yCJIOBUA
€ro CymeCTBOBaHUAA.

29.03.2027

30.03.2027

https://m.edsoo.ru/H3Q9PNHYY

https://m.edsoo.ru/D6Y72A4B7



https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7

ITocrosiHubIM TOK. Cuita ToKa.
Hanpsioxenue. ConpoTuBieHue.
3axon OMa JJis yyacTKa Lenu

56

57

58

59

ITocnemoBarenpHOE,
rapajuieJIbHOE, CMEIIaHHOE
COEIMHEHHE ITPOBOJHUKOB.
JlaGopaTopHas paborta
«M3y4eHne CMEIaHHoro
COEIMHEHUS PE3UCTOPOB»

PaGota u moutHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
JIxoynsa-Jlenna

3akon OMa IS HOJIHOH
(3aMKHYTOI) 2JIEKTPUUECKOM
uenu. Kopotkoe 3ambikanue.
JlaboparopHast pabota
«H3mepenne 3/1C ncrtounuka
TOKa U €r0 BHYTPEHHETO
COTMIPOTUBIICHUS»

PezepBHnbiil ypok. KonTposibHas
pabota o Teme
"DnexkTpoauHamuka' /
Bcepoccuiickas nmpoBepouHas
paborta

0.5

0.5

05.04.2027

06.04.2027

12.04.2027

13.04.2027

https://m.edso0.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YN5BF7PBS

https://m.edsoo.ru/MFM6EIE5X

60

61

O6006maronuit ypok
«QNEKTPOANHAMHKAY /
Bcepoccuiickas npoBepouHas
pabota

DJeKTpOHHAs MPOBOAUMOCTh
TBEPABIX METAJLIOB.
3aBHCUMOCTH COIIPOTHUBIICHHS
METAJUIOB OT TEMIIEPaTyPHI.
CBepxnpoBOIMMOCTb

19.04.2027

20.04.2027

https://m.edsoo.ru/P86MDY07H

https://m.edsoo.ru/\WMNNBQL9H



https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

62

63

64

DNEeKTPUUYECKUH TOK B BaKyyMe.
CBouCTBa JIEKTPOHHBIX MyYKOB
[TonynpoBoIHUKH, UX
cOOCTBEHHAs U ITPUMECHAs
npoBoauMocTs. CBOMCTBa p—N-
nepexoxa. [lonyrnpoBogHuKOBbBIE
PUOOPHI

DJIEKTPUYECKUH TOK B pacTBOpax
Y pacruiaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JUCCOIHAIUS. DIEKTPOJIU3

26.04.2027

27.04.2027

03.05.2027

https://m.edso0.ru/4CCYCJ785

https://m.edso0.ru/S55A1DQUR

https://m.edsoo0.ru/QUOQUWYV91

65

66

67

DNEeKTPUYECKUH TOK B raszax.
CamocTosTeIbHBIN U
HECAMOCTOSTENbHBIN pa3psl.
Momnnus. I11na3zma

DnexTpuueckue nprudopsl U
YCTPOMCTBA M X MPAKTUYECKOE
npuMeHeHue. [IpaBuna TeXHUKU
0€30MacHOCTH

KonTponbnas pabota mo teme
«Inekrpocraruka. [locTossHHBIN
3JIEKTpUYECKUM TOK. TOKkM B
Pa3IUYHBIX CPEeaax»

04.05.2027

10.05.2027

11.05.2027

https://m.edsoo.ru/2VX2KLFQA

https://m.edsoo.ru/KJA02KUP5

https://m.edsoo.ru/PASKIGWP4

68

PesepBubIil ypok. O6o06mIaronmit
ypok 1o temaM 10 kimacca

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOI'PAMME

68

17.05.2027

https://m.edsoo.ru/HLOAT6SNU



https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

MMPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHS OCHOBHOU
OBPA3OBATEJIbHOM IMPOT'PAMMBI

Kon MPOBEPAEMOro IIpoBepsiemble mnpeaMeTHbIE Pe3yJbTAThbl OCBOEHHSI OCHOBHOM
pe3yJbTara o0pa3oBaTe/ibHOI MPOrPaMMbI CpeIHEro 001ero 00pa3oBaHus

JleMoHCTpHpOBaTh Ha TMpUMEpax poilb U MeCTO (U3UKH B
(hopMUPOBAaHMHM COBPEMEHHOW HAay4YHOW KAapTHHBI MHUpPA, B Pa3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJOTUI, B TPAKTUUECKON JIEATEIBHOCTH
JIFOJICH, 1IEJIOCTHOCTh U €AMHCTBO (PU3MYECKOM KapTHHBI MUpa

111

VY4uThIBaTh I'PaHULIbI IPUMEHEHUS U3YYEHHBIX (U3NYECKUX MOAEIIeH:
11.2 TOUCUHBIN NEKTPUUYECKUH 3aps], SAepHas MOJEIb aTOMAa, HYKJIOHHAs
MO/I€JIb AaTOMHOT'O siipa MPH pelieHUH (PU3nIecKux 3aa1ay

Pacnio3naBate ¢usnueckue sBieHUs (TIPOIECCHI) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB OJICKTPOJWHAMHKMA W  KBaHTOBOW  (DM3HKWU:
JIEKTPUUECKAsT TPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE  JCWCTBHS  TOKa,  B3aWUMOJICWCTBHEC  MAarHHUTOB,
JIEKTPOMArHUTHAS WHAYKIMS, JCHCTBUE MArHUTHOTO TIONS HA
MPOBOAHUK C TOKOM W JBIDKYITUHCS 3apsiji, DJIEKTPOMArHUTHBIC
KoJieOaHWsT W BOJHBI, NPSIMOJIMHEHHOE paclpOCTpaHEHHE CBETa,
OTpaXeHHEe, TpeJoMiieHHe, uHTepepeHms, audpakius U
MOJISIPU3ALUsl CBETa, JAMCIEpCUsi cBeTa, (oTodekTpudeckuii 3ddexrt
(poroaddexr), cBEeTOBOE MaBICHHE, BO3ZHHUKHOBCHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTECTBEHHAas M  HWCKYCCTBCHHAs
PaJIMOAKTUBHOCTH

11.3

OnuceiBaTh U3Y4YEHHBIE CBOMCTBA BEIIECTBA  (DJIEKTPUUECKUE,
MarHuTHbBIE, ONITUYECKUE, JIEKTPUYECKYIO TPOBOAUMOCTD Pa3IMYHBIX
Cpel) U DJIEKTPOMAarHWTHBIE SIBJIE€HUS (TPOLIECCHI), HCIOIb3Ys
¢usnyeckue BENWYMHBL: DJICKTPUYECKMH  3apsii, CHila  TOKa,
ANEKTPUYECKOE  HAIpsDKEHUE,  DJIEKTPUUECKOE  CONPOTHUBIIECHUE,
pasHocTh moTeHuuanon, DJIC, pabota Toka, HHAYKIUS MAarHUTHOTO
oy, cuna Awmmepa, cuna JlopeHla, WHIYKTUBHOCTb KaTYILIKH,
SHEprus 3JEKTPUYECKOr0 M MArHUTHOTO MOJeH, Mepuox U 4acToTa
KoJieOaHu# B KoJIeOaTEIIbHOM KOHTYPE, 3apsijl M CHJIa TOKA B Tpoliecce
TFapMOHUYECKHUX  DJIEKTPOMAarHUTHBIX  KojeOaHuil,  (okycHoe
paccTossHWE W ONTHUYECKas CWiIa JIMH3BI;, MPH ONHCAHUHU TPABUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT HCIIONB3YeMbIX BEJIHYWH, HX
00O3HaUeHUsT W €IUHMIIbI;, YKa3blBaTh (OPMYJbI, CBA3BIBAIOIINE
JTaHHYIO (PU3MUYECKYIO BEJTMUMHY C IPYTUMHU BeTHINHAMHU

11.4

OnuceiBaTh HW3Y4YEHHBIE KBAaHTOBBIE SIBJICHMSI W IIPOLECCHI,
UCIONB3YS (PU3MYECKHE BEIWYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX
BOJIH, JJIMHA BOJIHBI M YacTOTa CBETa, SHEPTUs U MUMIYJIbC (POTOHA,
IIEpUOJ NOIypaclana, YHEPIrus CBsA3M aTOMHBIX s1JI€p; IIPU OIUCAHUU
MPaBUIBHO TPAKTOBAaThb  (PU3WYECKUH CMBICI  HCIOJIBb3YEMbIX
BEJIMYMH, HMX O0OO3HAYeHHMs] W EJUHMIIBI; YKa3blBaTh (OPMYIIHI,
CBA3BIBAIOLIME JAHHYIO (U3UYECKYI0 BEJIUYUHY C JAPYTUMH
BEJIMYHMHAMU, BBIYUCIIATh 3HaYeHHE (PU3NUECKON BEIMUUHBI

115

AHanu3upoBaTh (PU3UYECKHE TPOLECChl H SBICHUS, HCHOIB3YS
(bHSI/I'—IeCKI/Ie 3aKOHBI nu HpI/IHHI/Il'II)IZ 3aKOH OMa, 3aKOHBI
IIOCJIICOOBATCILHOTO U napanneanoro COCONHCHUA HpOBOI[HI/IKOB,
3akoH J[xoyns — JIeHia, 3aKOH 3JIEKTPOMArHUTHOM MHAYKIIMU, 3aKOH

11.6




11.7

MPSMOJMHEHHOTO PacpOCTPAaHEHHS CBETA, 3aKOHBI OTPAKCHUSI CBETA,
3aKOHbl ~ TPEJIOMJICHUSA CBETa, YpaBHEHUWE OUWHIITEHHA s
dbotorddekra, 3aKOH COXpaHEHHS DHEPTrUU, 3aKOH COXPaHCHUS
HUMITyJIbCa, 3aKOH COXPAaHEHHsS SJIEKTPUUYECKOTO 3apsna, 3aKoH
COXpaHEHHUsT MaccoBOIO  4YHClIa, mocTynatel bopa, 3akoH
pPaIMOAaKTUBHOIO pachajga; MpU OJTOM pas3iinyaTh CIOBECHYIO
(hOpMYITMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAXKEHUE U YCIOBUS
(TpaHuIIBI, 00IACTH) TPUMEHUMOCTH

OnpenensTh HalpaBlIeHWE BEKTOpa HWHAYKIMU MAarHUTHOTO TOJIS
MIPOBOJIHMKA C TOKOM, CHUJIbI AMIiepa u cuiibl JIopeniia

11.8

11.9

11.10

CTpouTh © OIHKCHIBATh HW300paKCHHE, CO3/IaBAEMOE TUIOCKUM
3€pKaJioM, TOHKOW JIMH301

BBINONMHATE SKCIEPUMEHTBI 110 MCCIICOBAHUIO (DU3NYCCKUX SIBICHUI
U MPOIIECCOB C HMCIIOIH30BAHUEM NPSIMBIX U KOCBEHHBIX H3MEPCHU;
pu 3ToM (GopMynupoBaTh npodieMy (3a1ady) U rUnore3y y4eOHOro
OKCHEPUMEHTa,  CcOOMpaTh  yCTAaHOBKY W3  TPEAJIOKECHHOTO
000pyI0BaHUsl, POBOIUTH OMBIT U (POPMYITUPOBATH BBHIBOIBI

OcylecTBiATh MpsIMbIE U KOCBEHHBbIE HM3MEPEeHUS (PU3HUECKUX

BCIIMYHH, IIPpU 3TOM BBI6I/IpaTB OITHMAJIBHBIN CIIOCO0 U3MCPCHUA U
HCIIOJIB30BaTh N3BCCTHBIC MCTO/IbI OLICHKN HOFp@HIHOCTGfI I/ISMepeHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (PU3UYECKUX BEIMYMH C UCIOJIb30BAHUEM
OpSMBIX HM3MEPEHUN; TpPU ITOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKCHpOBaTh PE3yJBTATHl TIOJYYCHHOW 3aBUCHUMOCTH (DU3HUCCKHUX
BEJIMYMH B BUJIE TaOIHIl U Ipa)uKOB, IeaTh BHIBOJIBI 110 pe3yjIbTaTaM
HCCISIOBAHUS

11.12

11.13

CobOmogate mpaBuia Oe3omacHOro Tpyda NpH TNPOBEAECHUHU
WCCIeOBaHUM B paMKax ydyeOHOTO DJKCIEpHUMEHTa, YydeOHO-
HCCJIE0BATENbCKOM U MPOEKTHOM JAEATEIBHOCTH C UCIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPONCTB U Ta0OPaTOPHOTO 000PYI0BAHUS

Pematp pacu€rHble 3a7auu ¢ SBHO 33aJaHHON (PU3UYECKON MOJETBIO,
UCTIONB3Ys (PU3UYECKHE 3aKOHBI W TPHUHIUIIBI; HA OCHOBE aHaIM3a
yCIOBUSL 3a/ladydl  BbIOMpaTh (DU3HUECKYIO MOJENb, BBIICIATH
(u3nyueckre BeIUYUHBI U POPMYIIbl, HEOOXOJUMBIE IJIsl €€ pelleHus,
MPOBOJUTHh pPacy€Thl M OLEHHMBaTh PEAITbHOCTh IOJYYEHHOI'O
3Ha4YEeHHS U3MUECKON BETMYUHBI

11.14

Pemrate  kauecTBEHHBIE  3aJauM:  BBICTPAauMBATh  JIOTUYECKHU
HENIPOTUBOPEUYUBYIO LIEMIOYKY PACCYKICHUM C OMIOPON HA U3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS

11.15

11.16

11.17

Hcnonp3oBaTe TOpU  peUIeHHH y4YeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTUU JJIsi TIOUCKA, CTPYKTYpUPOBaHUS,
UHTEpPOpPETallMd M MpPEJCTaBICHUs Y4eOHOW M HAyYHO-TIOMYJISPHOM
nH(pOpMalINH, MOJYYEHHON M3 pa3IMYHbIX UCTOUYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATh MOJTydaeMyro HH(OpMaIHio

OOBSICHATh MPUHIMIIBI JIEHCTBUS MAIllWH, MPHOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3znuyarh yCIOBUS MX O€30MaCHOTO MCIIONb30BaHMS B
IIOBCEJHEBHOM KU3HU

[IpuBoaMTH TIpUMEpPHI BKJIala POCCHUCKUX U 3apyOekKHBIX Y4EHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSCHEHHE IPOLIECCOB OKPYKAIOILET0




MHpa, B pasBUTUC TCXHUKHU U TEXHOJIOTHI

11.18

Hcnonb30BaTh TEOpeTUYECKUE 3HAHMS O (U3UKE B MOBCEIHEBHOMN
KU3HU 1 oOecrieuyeHus: 0Oe30MacHOCTH MpU  OOpaleHuH ¢
npubopaMu W TEXHHUYECKUMH YCTPOWCTBAMH, JIi COXpPaHEHHS
3I0pOBbS M COOJIOACHHUS HOPM SKOJOTMYECKOTO IOBEACHUS B
OKpY>Karollen cpejie

11.19

PaGorath B rpymme ¢ BBIIOJTHEHHEM Pa3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUpOBaTh ~ pa0OTy  IPyMNIbl,  PAalUMOHAIBHO  pPaclpelelsiTh
O053aHHOCTH M IUIAHUPOBATh JESATENbHOCTh B  HECTAHAAPTHBIX
CUTyallMsX, aJCKBaTHO OLIEHUBATh BKJIAJ KaXKIOIO U3 YYaCTHUKOB
TPYIIBI B PELICHUE pacCMaTPUBAEMO MTPOOIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

[ﬁgieﬂa Koanposepsiemoro 3jieMeHTa IIpoBepsieMble 3J1eMEHTBHI COIePKAHUS
4 OJIEKTPOAMMHAMUKA
##HPartHH#MATHUTHOE I10OJIE. OJIEKTPOMAI'HUTHAA MHAYKIMA
431 [Tocrosinubie MarHuThl. B3aumonelcTBrUE MOCTOSHHBIX
MarHuTOB
MarnutHoe mnosne. Bexkrop MarHUTHOM HWHAYKIMH.
432 [lpunmun  cynepno3unuu.  JIMHUM ~ MarHUTHOM
vHAyKIuy. KapTuHa JMHWAKA MarHUTHOM WHIYKUIHHU
0JIsl IOCTOSTHHBIX MarHUTOB
MarnutHOoe 10J€ NpoOBOAHMKA ¢ TOKOM. Kaprtuna
JUHUM TONs JUIMHHOTO TMPSMOTO IPOBOJHHKA U
4.3.3 3aMKHYTOTO KOJIBIICBOTO TPOBOJAHUKA, KATYIIKUA C
TokoM. OnbIT Opcrena. BzaumoeiicTBue NpoBOIHUKOB
C TOKOM
4.3.4 Cwiia Amriepa, €€ MOJlyJIb M HalpaBJICHHUE
Cuia Jlopenna, e€ MOAyJb U HampaBliieHue. J{BuxeHue
4,35 3apsOKCHHOM 4YacTHIbI B OAHOPOJAHOM MAarHUTHOM
noJie. Pabota cuisbl JlopeHua
4.3.6 SIBICHHE IICKTPOMArHUTHON HHTYKITUH
4.3 437 IToTok BEeKTOpa MArHUTHON MHIAYKLIHHU
438 OJ1C unayKuu. 3aKOH 3IEKTPOMArHUTHON MHIYKIUU
QDapanes
BuxpeBoe snektpuueckoe mose. IAC wuHAYKIMU B
4.3.9 MPOBOJIHUKE,  JIBIJKYLIEMCS  TOCTYNaTelIbHO B
OJTHOPOJTHOM MarHUTHOM I10JIe
4.3.10 [TpaBumno Jlenna
4311 WnayktuBHOCTh.  SIBeHme  camouHuaykuuu. OJC
CaMOUHYKITUU
4.3.12 OHeprus MarHUTHOTO MOJIsI KaTYHIIKU C TOKOM
4.3.13 ONEKTPOMArHUTHOE I10JIE
TexHuueckne  yCTpOMCTBA: TMOCTOSIHHBIE  MAarHUTBI,
4.3.14 ANIEKTPOMArHUTBI,  JJIEKTPOABUIATENb,  YCKOPHUTENIN
HIIeMEHTAPHBIX YaCTHII, WHIYKIIHOHHAS M1EYb
[TpakTueckue paboThl. M3ydueHne MarHUTHOTO MOJIs
43.15 KaTymKd ¢  TokoM. UccienoBanue — J1eHCTBHS
MOCTOSTHHOTO ~ MarHWTa Ha paMKy C  TOKOM.
HccnenoBaHue sIBICHUS YIEKTPOMArHUTHOW WHIYKITHH
5 KOJIEBAHUSA 1 BOJIHBI
###PartHt#MEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
Konebarenbnas cucrema. CBoOOgHBIE KOJIEOaHUS.
51 5.1.1 I'apmonnueckue KOJ'Ie6aHI/IV$I. [lepmon, yacrora,
' amMIuIuTyAa U ¢asza KojaeOaHui
5.1.2 [Tpyx1HHBINA MassTHUK. MaTeMaTH4eCKUI MassTHUK
513 YpaBHeHuHe rapMOHHMYECKHUX KoJeOaHui.




5.14

Kunemaruueckoe n JUHaAMHWYCCKOC OIIMCAaHUEC
K0J1Ie0aTeIbHOIO JABWKCHUA

[IpeBpamenue SHEPTUH npu TrapMOHHYECKHUX
konebanusx. CB3b aMIUIUTYBI KOJIEOAHUN HMCXOTHOU
BEJIMYMHBI C aMIUIUTYAaMH KoJjieOaHUN €€ CKOpPOCTH U
YCKOpEHUs

5.15

5.1.6

KomnebarenpHbIi KOHTYD. CBoOoIHEIE
JJIGKTPOMArHUTHBIC ~ KOJICOAaHUS B HJCATHHOM
KoJie0aTeIbHOM KOHTYpE. AHanorus MEXITY
MEXaHUYECKHUMU u AIIEKTPOMATrHUTHBIMU
konebanusimu. @opmyna Tomcona

3aKOH  COXpaHEHHMs  DJHEPrMM B  HUJICAJIBHOM
K0JIe0aTeIbHOM KOHTYpE

5.1.7

BeiHyX1eHHBIE MeXaHu4eckue KojeOaHus. Pe3zonanc.
Pe3onancnas KpuBasi. BeiHyX1cHHBIE
AIIEKTPOMAarHUTHbIE KOJIeOaHusl.

5.18

5.19

Ilepemennbiii Tok. CHHYCOMJANIBHBIN IEpEMEHHBIN
TOK.

MoIIHOCTh MNEPpEMCHHOI0  TOKa. AMHJ’II/ITy,Z[HOG n
HeﬁCTBYIOIHee SHAYCHUC CUJIbI TOKA U HAITPSIXKCHUA

5.1.10

5.1.11

Tpancpopmarop.  IlpousBoicrtBo, mepenada |
norpebieHue JNEKTPUYECKOU OHEPIUH.
DKOJI0ru4ecKue pUCKH pu IIPOU3BOJCTBE
ANEKTPUYECKOM dHepruu. KynbTypa HCIOIB30BAHMS
JIEKTPO3HEPIUHU B [TOBCEIHEBHOM KU3HU

TexHuueckue YCTpOMCTBA: ceifcmorpad,
AIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIiepeaayd

5.1.12

[TpakTueckue paboTsl. McciaenoBaHue 3aBUCUMOCTU
nepuoJia ManibIX KojeOaHW rpy3a Ha HUTH OT JUIMHBI
HATH W Maccel rpysa. lMccinenoBaHue nepeMeHHOro
TOKa B LENU U3 IIOCIEN0BAaTEIbHO COEAMHEHHBIX
KOHJICHCATOPa, KaTyIIKHA U PE3UCTOpa

5.2

#HPartHH#MEX AHNYECKHUE 1 DJIEKTPOMAT'HUTHBIE BOJIHbBI

MexaHudeckue BOJHBI, YCJIOBHSI PacIpOCTPAHEHHS.

5.2.1 [Tepuoa. CkopocTh pacpOCTpaHEHUSI U AJTUHA BOJHBI.
[TomiepevHbIe W MPOJIOJIEHBIC BOJTHBI
5929 HHHPar#H# WnTepdepenius u TuQpakius
MEXaHUYECKHUX BOJIH
523 3Byk. CkopocTh 3Byka. I'poMkocTh 3Byka. BreicoTa
ToHa. TemOp 3ByKa
DNEeKTpOMarHUTHBIE BOJIHBL.  YCIIOBUS  H3IIy4eHUs
524 JJICKTPOMArHUTHBIX BOJH. B3aumHas opueHTanus
o BekTOpoB E, B u v B anekTpomMarHuTHON BOJHE B
BaKyyMe
CBolicTBa DJIEKTPOMAarHUTHBIX BOJIH:  OTPa)KECHHE,
5.25 MPEJIOMJIEHUE, NoJIsIpU3anus, nudpakius,

unTepdepeniys. CKOpoCTb 3JIEKTPOMArHUTHBIX BOJIH



5.3

5.2.6

5.2.7

5.2.8

5.3.1

Illxkana  >geKTpOMarHUTHBIX  BONH. lIpumenenue
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

[TpunIMIIBI pagruoCBsI3U u TEJICBHUACHUS.
Panuonokamusi.  DJNEKTPOMAarHUTHOE  3arps3HEHUE
OKpYXKaIOIei Cpebl

Texnuueckue YCTPOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTBI,  YJIbTpPa3ByKOBasi  JUarHOCTUKa B
TeXHUKE U MEIULMHEe, paxap, paguonpuéMHUK,
TeJIeBU30p, aHTeHHa, Tenedon, CBY-meupb
#H#HPartH#HHOIITUKA

[IpsimonuHeliHOE ~ pacHpoCTpaHEHHE cBeTa B
ogHOpOAHOM cpene. JIyu cBera

5.3.2

5.3.3

OtpaxkeHue cBeTa. 3aKkOHbl OTPAKEHUsI  CBETA.
[NoctpoeHne n300paXKeHHH B INIOCKOM 3epKajie

[lpenomnenne cBeta. 3akoHbI INPEJIOMJICHHS — CBETA.
AOCOIOTHBIN 1T0Ka3aTesb MPETOMICHHUS

5.34

5.3.5

5.3.6

5.3.7

5.3.8

[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblid  yron
MOJIHOTO BHYTPEHHETO OTPaXKEHUS

Hucnepcust cBera. CioxHbI cocTaB 0Oe€lIoro cBera.

LBet

Colwuparolye 1 paccerBaroye JUH3bI. TOHKas JIMH3a.
@OKYCHOE pACCTOSIHUE W ONTHYECKAs] CHJIA TOHKOW
muH3bl. [locTpoeHHe M300paKeHH B COOMpArONUX W
paccenBarOIIMX JuH3aX. Popmysia TOHKOW JIMH3BIL
VBeaudeHue, JjaBacMoe JIMH30M

IIpenensl IPUMEHUMOCTH T€OMETPUUECKOU ONITUKH
Wutepdepeniuss  cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBust HaOMONEHUST MAaKCHMYMOB U MHUHHMYMOB B
UHTEp(PEpPEHITMOHHON KapTUHE OT JBYX CHH(a3HBIX
KOT€PEHTHBIX UCTOYHUKOB

539

5.3.10

Hudpaxknus  cera.  JludpakumonHas  pemérka.
VYcnoBue HaOMIOACHUS TJIaBHBIX MAaKCUMYMOB IIpH
naJeHuN MOHOXPOMaTHYECKOTO CBETa Ha
JU(PPAKLUOHHYIO PEIIETKY

ITonsipusanus ceera

5.3.11

5.3.12

TexHuveckue ycTpoNCTBa: OYKH, Jyma, (oroammapar,
MPOCKIIMOHHBIM  ammapaT, MHMKPOCKOM, TEJIECKOII,
BOJIOKOHHAsl  ONTHKAa, JAUQPPAKIMOHHAS  peméTka,
MOJISIPOU ]

[IpakTueckne paboTel. 3Mepenuwe mokazaTens
npenomMieHus. MccienoBanrue CBOMCTB M300pakeHU B
nuH3ax. HabmroneHue aucnepcun cBera

BJIEMEHTGHI CIIELITUAJILHOM TEOPUM OTHOCHUTEJILHOCTH

6.1

I'paHnnBI NPUMEHMMOCTH KJIACCUYECKOM MEXaHUKHU.
ITocTynatel TEOPHUH OTHOCHUTEJIBHOCTH:
MHBAPUAHTHOCTb MOJYJISl CKOPOCTH CBETa B BaKyyMe,
IIPUHIIMIT OTHOCUTENIbHOCTH DHUHIITEIHA



OTHOCHUTEIBHOCT  OJHOBPEMEHHOCTU. 3aMEJICHHE

6.2 BPEMEHH U COKpPAILECHUE JITTHHBI
6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBsi3p Macchl C SHEprued M UMITYJIbCOM CBOOOIHOM
YacTULIbl. DHEPrusl MOKOsi CBOOOHOMN YaCTHUIIBI
7 KBAHTOBAS ®U3UKA
##Par###JIEMEHTBI KBAHTOBOI OIITUKU
711 ®otonsl. ®opmyna Ilnanka cBs3u 3HEpruu (HOTOHA C
ero 4acToToi. DHeprusi 1 UMNyibe (HOTOHA
712 OtkpeiTe u wuccienoBanue (oroddpdexra. OnbITHI
A.T". CroneroBa. 3akoHs! porodddexra
7.1 713 VYpasuenue DiiHmTeriHa aia hotodddekra. «KpacHas
o rpanunay hotodddexra
7.1.4 Jasnenue ceera. OnwiTel [1.H. JIeOenena
7.1.5 XHUMHUYECKOE NEICTBUE CBETA
716 TexHuueckue ycTpoiicTBa: GoTodaeMeHT, (OTOAaTUHUK,
COJIHEYHast OaTapesi, CBETOIUO]T
CTPOEHHME ATOMA
Monens aroma Tomcona. OnsiTel Pe3epdopaa o
7.2.1 UCCIIeIOBaHMIO CTpoeHust aTroma. [1manerapHas Moaens
aToma
[Toctrynatel bopa. U3nyuenue u normoiieHne (poToHOB
799 IIpU IMEepexoAe aroMa C OJHOTO YPOBHS SHEpPruu Ha
apyroil. Bunbl cnektpoB. CHekTp ypoOBHEW 3HEpruu
aToMa BojOpoja
7.2 BosHoBbIE cBolicTBa wactul. Bomabel ge  bpoitns.
7.2.3 KopmyckynspHo-BonHOBOM — nyanusMm.  Judpaxmus
AJIEKTPOHOB Ha KpUCTaJlIax
724 CrnoHTaHHOE U BBIHYXJICHHOE M3JIyYeHHUE. Y CTPONCTBO
U MIPUHIIMI PabOTHI J1a3epa
725 TexHu4yeckue yCTPOMCTBA: CIHEKTPAIbHBIA  aHAJINA3
(crieKTpoCKoII), J1a3ep, KBAHTOBBIH KOMIIBIOTED
726 [TpakTueckue pabotel. Habmionenue nuHeldyaToro
CIeKTpa
ATOMHOE A/1PO
731 MeTtoapl HaOMIOACHUSI U PEruCcTpali 3JIeMEHTapHbIX
YaCTHII
OTtkpeiTHe pagunoakTuBHOCTH. OmnbIThl Pesepdopna mo
739 OTIPENICICHNI0 COCTaBa PAJUOAKTUBHOTO H3ITyYCHHMS.
73 CgpoiictBa anb(a-, O6era-, ramMmma-u3nydeHus. BriusHue
PalnOAKTUBHOCTHU Ha KUBbIE OPraHU3MBI
OTtkpbITHE NIPOTOHA M HeuTpoHa. HykioHHas monens
7.3.3 anpa ['eiizen6epra — MBanenko. 3apsn sapa. MaccoBoe
qucio aapa. M3ortomnsl
734 Anbda-pacniaa. DIEKTPOHHBIM W MO3UTPOHHBIN Oerta-

pacman. FaMMa-mnyquHe. 3akoH PaaAuO0aKTUBHOI'O




pacrazia

7.3.5
7.3.6

DHeprusi CBsI3U HYKIIOHOB B siipe. SIaepHBbIC CHIIBL
HedexT macchl smpa

Snepusle peakuuu. [leneHue u CUHTE3 saep

7.3.7

SAnepusrii peaktop. TepmosinepHblii cuaTe3. [IpodiemMsr
U MEPCHEKTHUBBI SACPHON SHEPIeTUKU. DKOJIOTHYECKUE
aCIIEKTHI S AEPHOU SHEPIETUKHU

7.3.8

7.3.9

OnemeHTapHble yacTULbl. OTKpBITUE MO3UTPOHA.
dyHAaMEHTAJIbHBIC B3AUMOACHCTBUS

TexHuueckne  yCTpOWCTBa:  JO3UMETp,  Kamepa
Busbcona, siaepHblii peakTop, aToMHas bomba

7.3.10

8.1

8.2

8.3

[TpakTueckue pabotel. VccienmoBaHue TPEKOB YaCTHUIL
(o rotoBBIM (hoTOTpadUsIM)

OJIEMEHTBI ACTPOOU3MKHU

Bupn 3Bémnoro Heba. CosBe3nusi, SpKHe 3BE3BI,
IIJIAHEThI, UX BUAUMOE JIBU)KEHHE

Conneuynass cucrema. IlmaHersl 3eMHOM TpymIbL.
[InaHeThI-TUTAaHTBI M WX CIYTHUKH, KapJIUKOBBIE
maHeTsl. Manbie Tena CoaHEeYHON CUCTEMBbI

Connue, d¢otochepa u armochepa. ConHeuHas
AKTUBHOCTh

8.4

Hctounuk sHeprun CosHua U 3BE3]1

8.5

8.6

3BE3/bI, HMX OCHOBHBIC XapaKTEPUCTHKH: Macca,
CBETUMOCTb, PAIHYC, TEeMIlepaTypa, HMX B3aHMOCBS3b.
JuarpaMMa «CHIEKTpaJIbHBIA KJIacC — CBETUMOCTBY.
3BE34BI TJABHOM ITOCICAOBATEIILHOCTH. 3aBHCHMOCTH
«Macca —  CBETHMOCTBY»  JI  3BE3H  TJIaBHOM
MOC/ICAOBATEIbHOCTH

###Par##BuyTpennee ctpoenue 3B€31. COBpeMEHHbIE
MIPEJCTABICHHS O MPOUCXOXKICHUH U 3Bomonmu ConHia
1 3BE37. DTallbl )KU3HU 3BE3]]

8.7

8.8

Mneunsiii Ilyte — nHama [anaktuka. CnupanpHas
CTpyKTypa l'amakTuku, pacupeneiieHue 3BE3N, raza U
neutd. Ilomoxenue n aemxkenne Comrna B ['anakTuke.
[Tnockas u chepruueckas nmoacucteMsl ["anakTuku

Tunel ranaktuk. PaguoramakTukyu U kBasapsl. YEpHbIE
JBIPHI B IAPAaX FAIAKTUK

8.9

8.10

Bcenennas. Pacmupenne Bceenennoii. 3akon XaOo6ua.
Paz6eranue ramaktuk. Bo3pact u paguyc Bcenennoii,
teopusd bonemoro  B3peiBa.  Mogene  «ropsyei
BcenenHoy. PenukToBoe H3nyyeHue

MacmrabHast ctpykTypa Bceenennoil. MeraranakTuka.
Hepeménnsie mpobieMbl aCTpOHOMUHT




YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
HPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
Mskues I'.41., byxosueB b.b., Uapyrun B.M. «®u3uka. 11 knacc. Yue6Huk. bazoblit
u yrayonéuneiii ypoBHH. ®I'OCx». — 11-e u3a., crep. — Mockaa : [Ipocsenienue, 2024 r.
METOAUYECKHUE MATEPUAJIBI IJIS1 YUUTEJISA
HNunaktuueckue matepuansl @usuka 10, 11 xmacc / A.E.Mapon, E.A.Mapon. — M.:
NznarenbctBO «Jpodar, 2023.
TemaTuueckre KOHTPOJIBHBIE M CaMOCTOSTENbHbIE paboThl mo ¢usuke 10, 11 xmacc /
O.N.I'pomuesa. — M.: U3natenscTBO «OK3aMen», 2023 r.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
http://school-collection.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://www.physics-regelman.com/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://www.e-science.ru/physics
http://yos.ru
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