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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJIOXKEHUN M TpeOOBaHUU K pe3yJsibTaTaM
OCBOGHHUSI OCHOBHOM 00pa3oBaTeNbHON mporpammbl, mnpeacTtaBieHHbx B OI'OC
COO, a rtakxe c yuy€roM deaepanbHON pabouell mporpamMmbl BOCHUTAHUS U
KOHLIETILIUMA TpenojiaBaHust yuyeoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3ausIX Poccuiickoi denepanuu, PEATU3YIOLINX OCHOBHEIE
00pa3oBareNbHbIE NPOrPAMMBbI.

Copmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatoumuxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm dGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalpPEAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTH PEAM3alUUd MEXKIIPEAMETHBIX
CBs3el (M3BHKM C €CTECTBEHHO-HAYYHBIMHU Y4YeOHbIMH TMpenMeramu. B Hel
OTIPENIEISIOTCS. OCHOBHBIE 11€JIM M3y4YeHUs (DU3UKU HA YPOBHE CPEIHEro oOIIero
o0pa3oBaHus, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3MKU Ha OA30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00YUYEHUS;

e cozepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgam 00ydeHusl.

dusnka Kak Hayka O HamOojiee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYIAas B
KayecTBE y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUN 00 okpyxatomiem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUTIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHWM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEM,
busnueckoir reorpadueir u actpoHommer. lcmonp3oBaHWE W AKTUBHOE
npUMEHEeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TOJIYYEHHS] HOBBIX MaTEpPHUalOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne ¢u3MK BHOCHUT OCHOBHOW BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAYyYHOW KapTUHBI MUpa oOydaromuxcs, B (GOPMUPOBAHME YMEHUW MPUMEHATH
HAy4YHbIA METOJI MO3HAHUS TPU BHITIOJIHEHUU UMHU YYE€OHBIX UCCIIEOBaHUMN.

B ocHoBy kypca ¢Gu3uku [ YpOBHSI CpeIHEro oOmiero oOpa3zoBaHuUs
MOJIOKEH pAN HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPHHLUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBHUM C HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeEW MaTepuan Kypca (Qu3MKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBusieTcs
(dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanmzanus NpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uKkn ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 3KOJOTHYECKUMH MTPOOIEMaAMH.

Hoes  npuxnaonoti uanpasnennocmu. Kypc ¢dusukm mnpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHHUYECKHUX M TEXHOJIOTMYECKHX MPHUIOKECHUM
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanus3yeTcs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJIOTUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 0O0CYXIEHUs
npo0sIeM palMoOHAILHOTO MPUPOIOIIOIb30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHus SABISAIOTCA (pu3mueckue Teopuu (PopMUPOBAHUE TPEICTABICHUNA O
CTPYKType MOCTpOeHHUsI (PU3HUECKON Teopuu, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX IMPEIACTABICHUSAX O NOPUPOJE, TIpPaHHIAX
NPUMEHUMOCTH TEOPHUH, Uil ONUCAHMUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOAX0A B Kypce (PU3WKH peallu3yeTcsl MPEexae
BCETO 3a CUET OpraHW3allud IKCIECPUMEHTATHHOU ACSATEIBPHOCTH O0YUYarOIIUXCA.
Jnst  6a3zoBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1A0OpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOMIUN CHUCOK YUYEHUUYECKHUX
OpakTHUECKUX paldoT. BrlaeneHue B yKa3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX [l KOHTPOJII U OIEHKH, OCYIIECTBISCTCS  YYaCTHUKAMHU
00pa3oBaTeNbHOrO Ipollecca MCXOAs U3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHamieHus: kabuHera ¢usuku. Ilpu »3ToM obecneuynBaeTcss OBJAJICHUE
0o0y4JalmuMUCs YMEHUSMU MPOBOAUTH KOCBEHHBIE W3MEpPEHUs, MCCIEIOBaHUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIWYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHHME YJIENAETCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3aaad. [Ipy »TOM Mg pacy€THBIX 3a7a4 MPUOPUTETOM SIBIIAKOTCA 3aJa4d C SBHO
3aJJaHHOW (PU3NUECKON MOJEINBIO, TO3BOJISIOIINE IPUMEHITh N3yUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszzesia Kypca, TaK U MHTETpUPYs 3HAHUS U3
pa3HbIX pasnesnoB. il KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUS Ha
0o0BsICHEHHE TMpPOTEeKaHUA (U3UUYECKUX SBIEHUN M MPOLECCOB B OKpY)KAIOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIM IJI CHUTyallld MPaKTHKO-
OPHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ T1peboBanusmu PDPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIeYeHHI0 ydeOHOTo Tpoiecca 0a30BBIA ypOBEHb Kypca
¢bu3KMKN Ha YpOBHE CpelHero 001ero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
peIMETHOTO0 KaOuHeTa (M3WKU WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKJIa. B kabunHere (pu3mKu TOMKHO OBITH
HE0OXoaMMoe J1abopaTopHOe OOOpyAOBaHUE ISl BBHITIOJIHCHHS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
00opyI0BaHUeE.

JlemMoHCcTpanoHHOE  000OpynoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHH C
OPUHLUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U  OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3HKE KIIOUYEBBIX JEMOHCTpAaIMil s
UCCIICIOBAHMUSI  U3yYaeMbIX SIBICHHUW M  TPOIECCOB, OMIIUPUYECKUX U
(dyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlabopatopHoe o00OpymOBaHHE [JIsi YYEHWYECKUX NPAKTHUECKUX paboT
dopMupyeTcss B BHAEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAETCs B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
1a60paToOpHOTO O00OPYAOBAHUS JOJDKHBI OBITH TOCTPOCHBI HAa KOMILJICKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOPHUH.

OCHOBHBIMU LIENISIMU U3y4€HHUS (PU3UKHU B 00IIeM 00pa30BaHUU SIBISIFOTCS:

e (opMHpOBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe MO3HAHUA U (PopMHpOBaHHE
UCCJIEIOBATENLCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOEHHS MaTepuu B (PyHIaAMEHTAIbHBIX 3aKOHOB (PH3UKU;

e (dopMupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
bu3nyecKuX 3HAHUI U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (U3MKK AJ PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrkeHrne ATUX 1ele 00ecreuynBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B

nporecce u3ydeHus Kypca GU3NKH Ha ypOBHE CPEHETO 00IIero 0opa3oBaHus:



e TmpuHOOpPEeTeHHEe  CHUCTeMbl  3HaHUK 00  of0mmx  (usmUecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUSIX, BKJIIOYAst MEXaHUKY,
MOJICKYJIIPHYIO  (PU3UKY, DJIEKTPOJUHAMHKY, KBAHTOBYIO (HU3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBsSCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE € IS TPUHITHUSL
MPAKTUYECKUX PEIICHUMN B OBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs pPa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
dbu3nueckoil MOAENbI0, 3aJad, MNOJApPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3nanue GU3NUeCcKo MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TMOHWMaHHWE (UBUYECKUX OCHOB WM TPUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
(¢u3nYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEPHpETalud HH(OpMAaIHH,
ONpeaeIeHUs] JOCTOBEPHOCTH MOIYYEHHOTO PE3yJIbTaTa;

e CO3JaHUE YCJIOBUU JUI PAa3BUTHsS YMEHUMN NPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOU J1€ATEIbHOCTH.

Ha wusyuenune ¢usuku (06a30BbI ypOBEHB) HA YPOBHE CPEIHEro OOIIEero
obpazoBanus otBoautcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeyeHb J1abopaTOpHBIX U
NPaKTUYECKUX paldOT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTENb [EJaeT BBIOOP
npoBeneHusl J1abopaTopHbIX pabOT M OMBITOB € YYETOM MHIAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yUJarOIIHUXCS.



COJAEPXAHME OBYUYEHUA
10 KITACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble MeTOAbI NO3HAHUSA OKPYIKAOILLETO
mupa. Ponp JkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS ITPUPOABL.
OKCHEpUMEHT B (PU3HUKE.

MonenupoBanue (u3nuecKux SIBIEHUN U mpoueccoB. HaydHble rumoresbl.
dusnueckre 3aKOHbI U TEOpPUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[TpyHIMIT COOTBETCTBUS.

Ponp u mecro ¢u3uku B (HOpMHUpPOBAHMM COBPEMEHHOM HAyYHOM KapTHUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBble W 1U(GPOBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYHKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBHUKCHMS.
Cucrema otcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSAs] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOPEHUE MATEPUATBHOW TOYKH, UX NPOEKIMM HA OCH CUCTEMbI KOOPJHMHAT.
ClioxeHue nepemMenieHuil U CII0KEHNE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsAMOJUHENHHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, NYyTH H NEPEMELICHUS
MAaTE€PUAJIBbHON TOUYKU OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHre CBOOOHOTO MaJIeHuS.

KpuBonuHeitHoe  aBrkeHue. JIBUXKEHME  MaTepuajlbHOM TOYKH 1O
OKPY>KHOCTH C MOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHENHAS
ckopocTs. [lepuon u yactora oOpamienus. LleHTpocTpeMuTeNbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: CIHIOMETP,
JNBH>)KECHUE CHAPSIOB, LEIHbIC U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALUs KHHEMATUYECKUX XAPAKTEPUCTUK
JIBHOKCHUSL.

[IpeoOpa3zoBaHre TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Teja, OPOIIEHHOrO MOJ YrioM K TOPU3OHTY U
TOPU30HTAJIBHO.



W3mepenue yckopeHusi CBOOOIHOTO MaJeHHUS.

Hanpasnenue ckopocTy 1pu ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuui sxkcnepumenm, 1abopamopuvie pabomoi

N3yueHne HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanue COOTHOLICHHST MEXAY NYTSIMHU, NPOMIAECHHBIMH TEJIOM 3a
IIOCJIEAOBATENbHBIE PAaBHBIE IPOMEXYTKH BpPEMEHM MPHU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yyenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipyammn  otHOocuTensbHOCTM  [ammnes. Ilepeeii  3akoH  HproToHa.
HNHepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cuil. Bropoi 3akon Herotona
JUIsl MaTepUAIIbHOM TOYKHU. TpeTuit 3akoH HproTOHA 1151 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtsAroteHus. Cuna Tsokectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoyibxkeHusi, kaueHus). Cuna tpenus. Cyxoe
Tperne. Cusa TpeHHs CKOJBKEHUs U cuiia TpeHus nokosd. KoagdunueHT tpenus.
Cuna conpoTUBIIEHUS IPU IBH)KEHHUH TeJla B )KUIKOCTH WJIU Tase.

[TocTynarensHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIIBHO OCH BpauleHusa. [lnedo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TeENA.

TexHuyeckue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHHE: IOIIIMITHUKM,
JBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CroxeHune CHIL

3aBUCUMOCTH CHJIbl YIIPYTOCTHU OT Jiepopmanumu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAYEHHS U CKOJIbYKEHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHS .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuyenue aBukeHUs: OpycKa 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccenenoBanne yciioBUM pPaBHOBECUS TBEPAOTO TeEJd, HMEIOLIEro0 OCh
BpAILCHUS.

Tema 3. 3axonwl coxpanenus 6 MexanHuke

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHUE HUMITyJibCa Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

PabGora cuiabl. MOIIHOCTE CHJIEL.

Kunernueckass 3Heprusi MarepuaibHOW TOUku. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOU YHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPTHUs yIpyro
nedopmupoBaHHoi  npyxuHbl.  [loTeHuuanpHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHmuanpapie W HENMOTCHIHWaIbHBIE  cuibl.  CBs3b  paboOTHI
HEMOTEHIMANBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOM HSHEPrHMu CHUCTEMBI TEl.
3aKOH COXpaHEHUS MEXAHUYECKOW SHEPIUHU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuYeCKHEe YCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoq NOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3yyenne aOCOIIOTHO HEYNMPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
TeJla Ha IPUMEPE PACTSKEHUS] PE3UHOBOTO JKI'yTa.

Paznen 3. MoJgiekyasipuasi GU3nKa U TEPMOJAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBumxenue. Jduddysus. Xapakrep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBAa. MoJenu CTPOEHUs Ta30B, XUIAKOCTEH U
TBEPJIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mogaens wupeanbHOoro raza. (OCHOBHOE ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACAIBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpEIHEN KHWHETHYECKOM SHEPIUM TEIUIOBOrO JBWXKEHMS uactul rasa. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe TPENCTaBICHHE H30MPOIECCOB: HM30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckue yCTpONCTBA M NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BellecTBa, ¢otorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpIThl 110 MU PY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OMbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJCHUCTBUA.

Mogens, nurocTpupyronas Mpupoay JaBJICHHS T'a3a Ha CTEHKU COCya.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO rasa,
U30IIPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bEMa KOMHATBI, ABJICHUS U TEMIEPATYyPhl BO3/lyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepMoanHamMuueckass cucremMa. BHYTpeHHSE SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHnenus. KoandectBo Temiortel U padota. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKI[US, U3JIy4eHUE. Y IelibHasi TEIIOEMKOCTh BEIllECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEepeaye.

[Tonsitue 00 aauabatHoM mpouecce. I[lepBbli 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akOHa TEPMOJMHAMHMKHM K H3ompoiieccam. ['padpuueckas
UHTEpIIpeTanus paboTh rasa.

BTtopoii 3akon TepmoauHamMuki. HeoOpaTMOCTh MPOIIECCOB B IPUPOJIE.

TermoBble  mamuHbl.  [IpyHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBBIX MamuHax. KoadduimeHt monae3Horo
nevctBus TemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnojae3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIUIOIHEPTETUKH.



TexHuueckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOU XOJIOIUIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEpruy Teja MpU COBEPIICHUH pPAaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALIHS).

N3meHeHne BHyTpEHHEN SHEPruu (TeMIlepaTypbl) Tela IpH TeIuionepeaye.

OnpiT mo anuabaTHOMYy pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopaenu napoBoil TypOUHBI, JBUTATENS] BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

N3mepenne yaenbHON TEMII0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u koHmeHcamnus. Mcmapenne u kurenne. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TEmoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPHI KUIICHUS OT JABICHUS.

TBépnoe Teno. Kpucrannnueckue u aMmopdHbie Tena. AHM3OTPOIHUS CBOMCTB
kpuctaiuioB. Kuakue kpuctambel. CoBpemeHHble Marepuaibl. [lnmaBienue u
KpucTayu3aius. Y AelibHas TeruioTa miaBieHus. CyOaumanus.

VYpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHUU TMOJYyUYECHUSI COBPEMEHHBIX MaTEpPHUaJOB, B
TOM YHUCJIE HAHOMAaTEepUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM [1aBJIEHUMU.

CriocoObl U3MepeHUs BIAXHOCTH.

HaGmronenue HarpeBanusi v IIaBJICHUS KPUCTAUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3mepeHre OTHOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Pa3znen 4. JnekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3aius Ted. ONeKTpudeckud 3apsia. [IBa Buaa 3IeKTpUYECKHX
3apsoB. [IpOBOJHUKH, TUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIIEKTPUYECKOr0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31€KTPUUECKUI 3apsil.
Onektpuyeckoe rmosne. Hanpsok€HHOCTh  anekTpuueckoro nosid.  [lpuHnun



CYNEPIO3UIUU AIEKTPUUECKUX NoJIeld. JIMHUM HanpsyKEHHOCTU AJIEKTPUYECKOTO
OJISL.

Pabora cunm  osmekrpoctatmueckoro  mousis.  [lorennman.  PasHocTh
noTeHUHAIOB. [IpOBOOHHMKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
Jvsnexrpuyueckasi MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE NPUMEHEHHE: SIJIEKTPOCKOII,
AIIEKTPOMETpP, DIEKTPOCTaTHUUECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpHUOOpPOB,
KOHJIEHCATOp, KOMUPOBAJIbHBIN anmnapar, CTPyHHBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO Y MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HAYIIEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM I1OJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMDIEKTPUKY B 3IEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIAAH
IJJACTHH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUYECKOU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtii 21ekmpudeckuii mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Ncrounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa 1715 yyacTka LIEeTH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEILECTBA.
[TocnenoBaTenpHOE, TapaIENIbHOE, CMEIIAHHOE COEITMHEHUE IPOBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl CUia M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3axoH Oma 171 OJTHOM (3aMKHYTOM) 3yiekTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TeMIEPaTypbl. CBEPXITPOBOIUMOCTb.

OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMY. CobOcTBeHHas U [pUMECHas IPOBOJIMMOCTh
noJIyIpoBOJHUKOB. CBoiicTBa p—n-niepexo/ia. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B  pacTBOpax M  pacIulaBax  AJIEKTPOJUTOB.
DNEKTPOIUTUYECKAS TUCCOLMALUs. DIEKTPOIIN3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSITENbHBIA U HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKM TOKa, OJJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN N0/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TOTIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipssmoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIICHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmnvie pabomoi

M3yyeHnne cMenaHHOro COeIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABHKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmronenue snexktposiausa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenne kypca gusuku 0a3oBoro yposHsa B 10 kjacce ocCyIIecTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MAaTE€MaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meosicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4HbId (PakT, rumoresa, (u3nyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIuS,
napabona, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PYHKUIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIUU Ha OCU KOOPJMHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddysusi, ocMoc,
TEII000OMEH KMBBIX OPraHU3MOB (BUJBI TEILIONEpPEAayuH, TEIIIOBOE PaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUSA B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, 3JIEKTPUYECKHE CBOMCTBA METAJJIOB, 3JEKTPOJUTHYECKAS IUCCOLMALINS,
rajbBaHUKA.

l'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXAHU3MOB,
y4€T TpEHUS B TEXHUKE, NOAIIWITHUKH, HCHOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYIHE), IBUIaTeilb BHYTPEHHEIrO
Cropanusi, mapoBas TypOuHa, OBITOBOI XOJOAWIBHUK, KOHAULMOHED, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpPHUAlOB, U
HAHOTEXHOJIOTUH, AJEKTPOCTATUYECKAsl 3allMTa, 3a3eMJICHUE SJEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN IPUHTED, AIEKTPOHArpeBaTEIbHbIC npuodopkI,
3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TATbBAHUKA.

11 KJTACC

Paznen 4. JnekrpoanHamuka

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUSA

[locTosiHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarnuTtHOM wuHAyKIMM. [IpuHmmMn cynepnosuuuu
MAarHUTHBIX MOJIEW. JINHMM MarHUTHOM WHAYKIWU. KapTuHAa JMHUN MarHUTHOU
WHIYKIWH TOJISI IOCTOSHHBIX MAarHUTOB.

MarautHOoE€ 1MOJ€ NPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPsSIMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBrue NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HamlpaBiieHUE. [[BUKEHHUE 3apsSKEHHON YaCTULBI
B OJIHOPOJHOM MarHuTHoM mnosne. PaGora cubl Jlopenna.

SIBneHne AneKTpOMarHuTHOM HMHAYKIUU. [IOTOK BeKTOpa MarHMTHOM
WHIYKIUU. ODJEKTPOJBIXKYIAsi Cujla HWHAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
uHaykuuu @apanes.

BuxpeBoe »snexktpuueckoe 1mose. OIJEKTPOIBHXKYILIAs CUJa HHAYKIUU B
IIPOBOJHUKE, IBMXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBIEHME CaMOMHIYKLIMH. OJEKTPOJBMXKYIIAs Cuia
CaMOWHIYKIIUH.

DHEpPrusi MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE TNPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS T1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUY MHIYKIUY MAarHATHOTO TOJIS.

BzaumMopeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiel JIopeH1a Ha HOHBI JIEKTPOJIATA.

SIBneHune 3IIeKTPOMarHuTHOW UHIYKIIAH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUAKYIIEH CUJIBI MHAYKIUU OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAMOMHTYKIIWH.

Vuenuuecxuii sxcnepumenm, 1abopamopHwle pabomuol

N3ydyeHrne MarHuTHOTO MOJIs KATYIIKU C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTAa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3nen 5. KoJsie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE€OAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHMS.
["apmonnyeckue konedanus. [lepumon, yactora, ammumryga u (aza xoseOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTHU4YECKUHA MASTHUK. YPAaBHEHHE TaAPMOHHYECKHUX
kosebanuii. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXKIYy MEXaHUYeCKUMU U
AJIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPIUU B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoieOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE
koJjebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemennbiii  TOK. CHUHYCOMIAJIbHBIM MEPEMEHHbIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHHUE CHUJIbI TOKA WU
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpeOICHUE INEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPIUU B IOBCETHEBHOM KU3HMU.

TexHuyecknue ycTpoOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: JIICKTPUUYECKHI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUM JIEKTPOIepeiay.

Llemoncmpayuu

HccnenoBanne mnapaMeTpoB KOJeOATEIBHONW CHUCTEMbI (MPYKUHHBIA WA
MaTEeMaTUYECKU MASITHUK).



Hab6mronenue 3aryxaronmx Kojie0aHu.

HccnenoBaHue cBOWCTB BIHYXKICHHBIX KOJI€OaHUH.

Hab6nronenue pesonanca.

CBOOOHBIE JIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcuuiorpaMMsl (3aBUCUMOCTH CUJIBI TOKA U HAMpPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1oCienoBaTENbHOM COEOMHEHMM PE3UCTOPA, KaTyIIKH
VMHIYKTUBHOCTH M KOHAECHCATOPA.

Mopenb TuHUM IIEKTPOIIEpEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajblX KoieOaHUil Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBanue INEPEMEHHOrO0 TOKa B LENM M3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOHICHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmMpoMAZHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, YyClOBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacnpocTpaHeHusT W JUyIMHA BOJIHBL. [lomepedHble W MPOJOJIbHBIE BOJIHBI.
NnTepdepenius u qudpakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DONEKTPOMArHUTHHIE BOJHBL. Y CIIOBUS M3IYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuenTanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIIEHHUE, MOJsIpU3alus, Audpakuus,
uHTepdepenius. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpUMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBuaAcHus. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKkue yCTpOMCTBA M INPAKTUYECKOE IIPUMEHEHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MOMEPEUHBIX U MPOAOJIbHBIX BOJH.

KoneOmromeecs T€10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennnn u qudpakiiuy MEXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOM KOJeOaHU.



HccnenoBanue  CBOMCTB — DJIEKTPOMArHWTHBIX — BOJIH: OTpakeHue,
pesoMIIeHUE, MOSIpU3aLns, AUPPaKIHs, UHTEpPEepeHIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonuHENHOE pacIpOCTpaHEHUE CBETA B
OJHOPOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI oTpaxkeHUs cBeTa. llocTpoenne nzoOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIMIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKECHHUS.

Hucnepcus cBeta. CrioxxHbIil cocTaB O6enoro cBera. LBer.

Cobuparonie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTosTHUE W ONTUYecKas cuia TOHKOW JMH3bL. [locTpoeHue u3zoOpaxeHuid B
coOMparoIMX U pacceuBaOIIMX JinH3aX. DopMysa TOHKON JIMH3BL. Y BEIUYEHHUE,
JABAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPHUUECKON ONITUKH.

BomnoBass ontmka. WHTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKHU.
VYcnoBust HaOMOIEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmuss cBeta. [udpakuumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMYMOB IIpM MaJ€HUM MOHOXPOMATHYECKOIrO CBETa HAa
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBAa M TMPAKTUYECKOE NPUMEHEHUE: OYKH, JIyIa,
doToanmnapar, NPOEKIMOHHBINA amnmapaT, MHKPOCKON, TEJIECKOM, BOJOKOHHAs
OMNTHKA, TUPPAKIIUOHHAS PEIIETKA, TOISIPOU.

Jlemoncmpayuu

[IpssMONIMHEHOE pacCHpOCTPAaHEHUE, OTPAKEHUE M TMPEIOMIICHHE CBETA.
OnTuueckue mpruOOpPHI.

[TonHOE BHYyTpEeHHEE OTpakeHre. Mojellb CBETOBOA.

HccnenoBanue cBONCTB M300pakeHU B JTHMH3AX.

Mopaenu MUKpOCKOMa, TEIECKOIIA.

HaGmronenue natepdepeHnm cBera.

Hab6mronenue nudpaximm cBera.

Hab6mronenue nucnepcun cBera.

[TonyueHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol



M3mepenne nokasarens npesoMIICHUS CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JTHMH3AX.
HaGmronenue nucnepcun cBera.

Pa3nen 6. OcHOBBI crieIHAJIBHON TEOPHH OTHOCUTEIbHOCTH

['panunbpl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIELIMAIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BaKyyMe€, IPUHIUIT OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b MaccChl C SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Paznea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®dotonbl. ®opmyina [lnanka cBa3u SHEprun PoTOHA C €r0 YaCTOTON. DHEPTHUSI
U UMITYJbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. OnbiTet A. I'. CroneroBa. 3akOHbI
dboroaddexra. YpaBuenue OiuHiuTeitHa 1 doTodddexra. «KpacHas rpanuia»
dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA M TMPAKTHUYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHeUHAast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®otorh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHemHET0 (poTodddekTa.

Ceeroauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccesHUIO 0 -4acTHIL.
[Inanerapnas mopens aroma. [loctynmatel bopa. M3nmydenune u mnorsomeHue
(GOTOHOB MpU MEpexoje aToMa C OAHOTO YPOBHSA JHEPruu Ha Apyrou. Bumabl
criekTpoB. CHEKTp YPOBHEN SHEPTUH aTOMA BOJIOPOJA.

BonnoBbie cBoiicTBa yactuu. Bonnasl ne bpoitnsa. KopnyckynsipHO-BOJHOBOM
Jyallu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3TyYEHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu
Mopnenb onsita Pesepdopra.
OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.
HabGnrogenue iMHeWyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi
Hab6mronenue nuuaeityaToro crnekrpa.
Tema 3. Amomnoe aopo
OKCINEPUMEHTBI, JI0KA3bIBAIOIIME CIIOKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocraBa
paanoakTUBHOTO wm3nydeHus. CBoiictBa anbda-, Oera-, TamMMa-U3TydCHHUS.
Brnusinve paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA M HeWTpoHa. HykimoHnHas monenb snapa ['eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tomsl.
Anbda-pacnaa. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3NTydeHHe. 3aKOH PaJIMOaKTUBHOI'O pacraja.
DHeprus CBS3M HYKJIOHOB B siape. SAnepubie cuibl. Jlepext maccer sapa.
Snepnpie peakuuu. /leneHne u CUHTES SAED.
Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SIIEPHOM SHEPTeTUKU. DKOJIOTMUYECKUE ACTIEKTHI SEPHON YIHEPTETUKHU.
OnemeHTapHble YaCcTULbl. OTKPBITUE TO3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
®dyHaMeHTalbHbIe B3auMOoieicTBUs. ENUHCTBO (pnu3nueckoil KapTUHBI MUpA.
TexHuyeckue ycTpouCTBa M MPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, simepHblil peakTop, aTOMHasi bomoa.
Llemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINX YACTHL.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl
HccnenoBanue TpekoB 4yacTHIl (110 TOTOBBIM GoTorpadusim).

Pa3znen 8. DiemMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Dtanbl pa3BUTHs acTpoHOMUU. [IpuKkiagHOEe 1 MUPOBO33PEHUECKOE 3HAUYECHUE
aACTPOHOMMUH.

Bunx 3Bé3mnoro neba. Co3Be3amsi, sSpKue 3BE3bI, TUTAHETHI, WX BHUINMOC
JBUKEHUE.

ConneuHas cucrema.

Connue. ConHeunast akTuBHOCTb. McTounuk sHeprum CosiHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETUMOCThY». 3BE3/bl TJIABHOW IOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» ISl 3BE37 TJIABHOW IOCJEA0BATENLHOCTH. BHyTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKIECHUH U 3BoJtoU CosHIA U
3BE3/. DTallbl )KU3HU 3BE3].

Mneunsiii [lyte — Hama I'anaktuka. [lonoxkenue u nuxenue CoJyiHLIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE NBIPHI B AApaX
TaJIaKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoE U3nydeHue.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIIA30M C WCIIOIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPEACIICHUS TMOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sA CEBEPHOro MOJYyIIApHs U IPKHUE 3BE3MBI.

HaGmronenus B Teneckon Jlynsl, muranet, Mieunoro I1ytu.

O0o0marmniee NOBTOpeHUe

Ponr ¢usmku w acTpoHOMHUHM B DIKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIPHON M ATUYECKOHN cepax NesTeTbHOCTH YeJIOBEKa, POJIb U MECTO (U3UKU
¥ aCTPOHOMUHM B COBPEMEHHOUN HAay4YHOW KapTHHE MUPA, pojb (GU3NYECKON Teopuu
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3MYecKo KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Quanyeckas BeIUYMHA, 3aKOH,
Teopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbHl M MX MPOEKIHWH HA OCH KOOPIAWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BO/IHBIE D3JIEMEHTAPHBIX (QPYHKIUN, MPU3HAKU MOAOOUS TPEYTrOJIbHUKOB,
onpeereHue MIONIaan MITOCKUX GUryp u o0bEMa Tell.

buonoeus: snexTpuueckue SBICHUS B JKUBOW Mpupojne, KoiebaTenbHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMBOW MPHUPOJIEC, NEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUSl KPUCTAIUIMYECKOW pEIIETKH, CHEKTpaIbHbIN
aHams.



leoepagus: MarHUTHBIE TIONMIOCA 3€MJIM, 3alle)KM MAarHUTHBIX Py,
doTochEMKa 3eMHOI TOBEPXHOCTH, TIPEICKa3aHNE 3eMIICTPSCCHUN.

Texnonocus: TWHAW DIIEKTpOIEpenad, T€HEepaTop MEepEeMEHHOI0 TOKa,
SIICKTPOJIBUTATENb, MHAYKIMOHHAS TI€4b, pajgap, pPaJAHONPHEMHUK, TEIEBU30D,
anteHHa, tenegoH, CBY-meub, MPOEKIMOHHBIN ammapar, BOJOKOHHAs OINTHKA,
coJiHeuHas OaTapesi.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHOTO Tpenmera «Du3nWkKa» HA YPOBHE CpPEIHETO OOIIeTro
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00pPa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbBTATbBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS y4eOHOro nmpeamera «Ou3nka» A0TKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YalIIMUXCAd PYKOBOJCTBOBATHCA
chOopMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEN JIMYHOCTU, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIWM, TIO3UTUBHBIX BHYTPCHHHX  YOEXKICHHWI, COOTBETCTBYIOIIHNX
TPaJAWIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOLECCE pEANM3alii OCHOBHBIX HAIpaBICHUN
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIIMH O0YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX  TI'YMAHHCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
001ecTBa, yuacTBOBaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OPraHU3aIliu;

YMEHHE B3aMMOJIEMCTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBHHU C
X QYHKIUAMH U Ha3HAYCHHUEM;

TOTOBHOCTbh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE€ OTHOWIEHHWE K TOCYIApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHIICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE PELICHUS,
OPHEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
NEATEIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIAJIa B TOCTPOSCHNE YCTOWYUBOTO Oy TyIIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPYECTBA,
npucyuero puandyeckoil Hayke;



S) Tpy10BOro BOCHIUTAHUSA:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON eATENbHOCTH, B TOM
YHClIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peasn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
($U3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KYJIbTYphl, OCO3HaHHE TIJ100aJIbHOIO
XapakTepa dKOJOTMYECKHUX IpodiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOUIMXCS 3HaHUH 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUECKON HAYKH;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
U3ydeHHs  (QU3MKU  OCYLIECTBJIATh  HPOEKTHYHD M HCCIEI0BATENIbCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornyeckue aeiicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh UENU JCATEIbHOCTH, 3a/1aBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pPacCMaTPUBAEMBIX
(bU3NYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4E€TOM aHalv3a HUMEIOIIUXCS
MAaTE€PUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKU MOCIEACTBUI IESITEILHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  pPeaJbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAaHHOTO B3aUMO,ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTeIbCKHe JeHCTBUSA:
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEH, KIIOUEBBIMU IOHATHUSAMH U METOIAAMHU
(bu3nYeCKO HAYKH;



BJIa/IeTh HABBIKAMH y4e€OHO-HCCIIEI0BATENbCKON U MPOCKTHON JEATEIbHOCTU
B 0051aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TOHUCKY
METOJIOB pelIeHHs 3ahaud (U3MUECKOTO COJAEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B MIO3HAHUS;

BIAJeTh BUAAMU JESATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIPETalluY, MPEoOPa30BaHUIO U MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YMCIIE MIPH CO3JJaHUM Y4eOHBIX TPOEKTOB B 001aCTU (DU3HKY;

BBISIBIISATh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM aKTyaJM3UPOBaTh 3ajauvy,
BBIJIBUTaTh TUIOTE3y €€ peUIeHHs, HAaXOAWTb ApryMEHThI AJS JJ0Ka3aTeIbCTBA
CBOMX YTBEPXICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE pEUICHUS 3a7auyd pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSX;

CTaBUTh U (opMynupoBaTh COOCTBEHHBIE 3aJaud B 0OpazoBaTEIbHON
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3HUKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

yMETb NEPEHOCUTh 3HAaHHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KHU3HEIeATEIIbHOCTH;

yMEeTh HHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE IOAXObI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIaJIeTh HAaBBIKAMU TOJY4YeHUs HHPOpManuu (U3MUECKOro COACpNKaHUSA U3
UCTOYHUKOB PAa3HbIX THIIOB, CAMOCTOSITEIbHO OCYILECTBIIATh IOUCK, aHaJM3,
CHUCTEeMATHU3alMI0 W HHTEPIpeTanuio HHOOPMALUU Pa3TUYHBIX BUAOB U (opM
IpE/ICTaBICHNUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAIIUY;

UCTOJIb30BaTh  CPEACTBA  HMH(MOPMALMOHHBIX U  KOMMYHHKAIMOHHBIX
TEXHOJOTHI B PEUICHHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3amady  C CcOOMIoAeHHEM TpeOOBAaHWN HPrOHOMHUKH, TEXHHKH O€30TacHOCTH,
TUTUEHBI, pecypcocOepeXeHHsl, TMPaBOBBIX W  ITHUYECKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NUECKOTO COJAEPKAaHUS B PA3IMYHBIX (opmarax ¢
yu€TOM HazHayeHHs] THPOPMAIIUHU U LIEJICBOU ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTU3alllu.

KoMMyHHKATHBHBIE YHHBePCAIbHbIE YueOHbI€ TeiiCTBHUS:
OCYIIECTBIISTH 00IIEHNEe HA YPOKax (PM3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(DIMKTHBIX CHUTyallud W CMAT4YaTh
KOH(JIMKTHI;



pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJIb30BAaHUEM
SI3LIKOBBIX CPEJICTB;

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThI;

BBIOWpaTh TEMAaTHKYy W METOJbI COBMECTHBIX NEHCTBHI C Y4ETOM O0OIINX
WHTEPECOB M BO3MOYKHOCTEH KaXKJIOTO WIeHA KOJUICKTUBA;

NpUHUMATh TIIM  COBMECTHOM  JIEATETLHOCTH, OpPTraHW30BBIBATh U
KOOPAMHHUPOBATh JEHUCTBUSA MO €€ JOCTHKCHHWIO: COCTaBIATh TUIAH JCHCTBHIA,
pachpenensaTh poid C y4€TOM MHEHUH YYaCTHUKOB, OOCYXJaTh pPe3yIbTaThl
COBMECTHOH paboTHI;

OIICHMBATh KAadeCTBO CBOEr0 BKJIQJa M KaXJAOTO0 YYaCTHHMKA KOMAaHIbI B
001t pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE TPOCKTHI, OIEHUBATh HJEH C TMO3WUIMU HOBHU3HHI,
OPUTHHAIILHOCTHU, IPAKTHUECKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPATETUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUSX, IPOSIBISATH TBOPUYECTBO M BOOOPAKEHHE, OBITh HHUIIMATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NelCTBUSA
Camoopranusanmus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIBHYIO JESTENBHOCTh B 00JIaCTH
(U3MKM M acCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELICHUS PacdYE€THBIX M KadeCTBEHHBIX
3aj]1a4, [JIaH BBIMOJIHEHUS MPAKTUYECKONW pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

pacIIupsATh paMKH y4eOHOTro MpeAMETa Ha OCHOBE JINYHBIX NMPEATNIOYTEHU;

JienaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUPOBaTh €ro, Oparb Ha ce0d
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO JPYyAMLMHM B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00Pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B JESTEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJaJe€Th  HABbIKAMU  IIO3HABAaTEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIbTATOB U
OCHOBAaHUM;

UCIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYal[iH, BHIOOpa BEPHOTO
peleHus;



YMETh OIICHUBATh PHUCKH W CBOEBPEMEHHO MPUHHUMATHh PEIICHUS MO HX
CHIDKEHUIO;

NPUHUMATh MOTHBBI W aAPTyMEHTHI JPYTUX TMPU aHaIW3€ pPe3yJbTaTOB
JeSITEIEHOCTH,

IPUHUMATH Ce0sl, TOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIW3€ pPe3yJbTaTOB
NEeSATeTLHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce mocTHKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOSHUS MPOTPAMMBEI
no ¢u3MKe JJISI YPOBHSI CpPEAHEro oOmero oOpa3oBaHMs Yy OOydarOUIUXCs
COBEpUICHCTBYETCS HYMOLIMOHATIbHBIH WHTEJUICKT, TIPEAOJIarafo A
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpEryJIMpOBaHMs, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE MPHUHUMATDH
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh AAaNTUPOBATHCS K
IMOIIMOHATBHBIM U3MEHEHHSIM H MIPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlUM, BKIIOYAIOIICH CTPEMIICHHE K TOCTIDKEHUIO eI U
ycrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HWCXOJS M3 CBOUX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBIECHUU OOIIEHHUS, CHOCOOHOCTh K
COUYBCTBHIO U COIIEPEKNBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIIICHUS
C AIPYTHMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHPIUKTHI.

NNPEIMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIMIUXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MPUMEpax pojib U MeCTo (UMK B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JIESTEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS M3YyUYCHHBIX (U3UUYECKUX MOJCICH:
MaTepHuaibHas TOYKA, MHEPIIMAJIbHAS CUCTEMa OTCYETa, AOCOMOTHO TBEPIOE TETIO,
WJICAIBHBIN a3, MOJAEIH CTPOCHUS Ta30B, )KUJIKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU PENICHUH (PU3NUECKHUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHUS (TIPOLIECChI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISPHO-KUHETUYECKOW TEOPUU CTPOCHHUS BEILIECTBA U



AIIEKTPOJAMHAMUKHU:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSIMOJUHEIHOE
JIBUKEHHE, CBOOOJHOE TMAaJeHUE TeJ, IBUKEHHE IO OKPY>KHOCTH, HHEPIHS,
B3aumMoencTBue Ten, auddys3us, OPOyHOBCKOE JABUKEHHUE, CTPOSCHUE JKUIKOCTEH
U TBEPJBIX TeN, U3MEHEHHE 00bEMa TeI MPU HArpeBaHUU (OXJIAXAEHNUH ), TETNIOBOE
paBHOBECHE, UCIIApPEHUE, KOHJAEHCAlLUs, IUIABJICHUE, KPUCTAIIM3alus, KUIIECHUE,
BJIQXKHOCTH BO3/yXa, MOBBIIICHNUE JABJICHUS Ta3a MPU €r0 HArpeBaHUH B 3aKPHITOM
cocyle, CBf3b MEXKAYy IapaMeTpaMd COCTOSIHMS Tra3a B  H30IpoLeccax,
3JIEKTpU3aLUs TEN, B3aUMOJCHCTBUE 3aps10B;

ONMCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIIONb3Yysd (PU3NUECKUE BEJINYMHBIL:
KOOpAMHATa, MyTh, IMEpPEMEIIEHNEe, CKOpPOCTb, YCKOpPEHHE, Macca Teja, Cuia,
UMIYJIbC TeNla, KHHEeTHYeCKasl SHEprus, MOTCHUHUAIbHAs SHEPTUs, MEXaHUYeCcKas
paboTa, MexXaHMYeCKas MOIIHOCTb, MpPHU OMNHCAHUM TPABUIBHO TPAKTOBATH
(U3NYECKUN CMBICH HCIOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS U EIUHUIIB,
HaXOoAUTh (DOPMYJIbI, CBS3BIBAIOIIME JAAHHYIO (PU3NYECKYIO BEJIUYUHY C APYTUMHU
BEJIMYMHAMU;

OMKCHIBATh HM3yYEHHBIC TEIUIOBbIE CBOWCTBA TENl U TEIUIOBBIE SIBICHHUS,
UCIONB3Ys (M3MUECKHE BEIWYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpeaHss
KMHETUYECKasi dHEPrusi XaOTMUECKOIO JIBUKEHUS MOJIEKYJI, CPEIHEKBaApaTUUHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprus, pabora rasa,
KOA(P(GUIIMEHT TMOJIE3HOTO JEHCTBUS TEIJIOBOIO JBHUTaTeNsl; MpH OMHCAHUU
NPAaBUJIBHO TPAKTOBAaTh (DUBUYECKUH CMBICH UCHOJB3YEMBIX BEIUYHMH, HX
0003HAaYeHUsI W €IMHULBI, HAXOAUTh (HOPMYJNbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BEIMUUHY C APYTUMHU BEIUUYHUHAM;

OIMCHIBATh U3YUYEHHBIE DJIEKTPUUECKHUE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBL: AJIEKTPUUECKUI 3aps,
ANIEKTPUYECKOE T0JIe, HAMPSXKEHHOCTD IOJISA, MOTEHIIMAJ, PA3HOCTh MOTEHIHAJIOB;
OpU ONHUCAHUM TMPABWIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHHs] M EOUHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO0 BETUYHHY C IPYTUMH BEINYNHAMU,

aHaAJIM3UPOBaATh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (hU3HUECKHE
3aKOHBI U NIPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXpPAaHEHUS MEXaHWYECKOM OHHEPruM, 3aKOH COXpPaHEHMsl HMILyJbCa,
OPUHLIMII CYNEPHO3ULIUN CWJI, HNPUHLHUII PABHOIpPAaBUS WHEPLHUAIbHBIX CHCTEM
oTCcuéTa, MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPHIO0 CTPOCHMSI BEIIECTBA, Ta30BBIC
3aKOHbBI, CBSI3b CPEIHEH KMHETHMUECKON PHEPTUU TEIUIOBOTO JIBHXKEHUS MOJIEKYI C
aOCOJIFOTHOM TeMIlepaTypoM, MEpBbI 3aKOH TEPMOJUHAMMKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOro 3apsna, 3akoH KyrnoHa, mpu 3TOM pas3iuyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUILIbL,
o0yacT) IPUMEHUMOCTH;



OOBSCHATP OCHOBHBIE NPHUHIMIBI JEUCTBUA MAIIUH, TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUA UX OE30MACHOTO HCIIOJIB30BAHUS B
MMOBCEHEBHOM JKH3HU;

BBINIOJIHATh OKCIIEPUMEHTHI MO HCCIEJAOBAHUIO (PU3WYECKUX SBJICHUM U
MPOLIECCOB C HCIONBb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUH, MPU ITOM
dbopmynupoBath mpobiieMy/3amady HW TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
co0uparh YCTaHOBKY W3 MPEUIOKEHHOTO O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(bopMyIMpOBaTH BHIBOIBI;

OCYULIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpEHUsI (U3HUUECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUsS W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKHU MOIPEIIHOCTEN N3MEPEHNM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEJIUYUHAMH  C
WCIIOJIb30BAaHUEM NPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(buKCUpOBaTh pe3yibTaThl MOTYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEIUYUH B
BUJIE Ta0nuIl U TpaKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM HCCIICJOBAHMUS,

cobmro1aTh mpaBmiIa 0€30MacHOTO TPy/a MPU MPOBEICHUN MCCIICIOBAHUN B
pamMKax y4eOHOTO SKCIepUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW W TPOEKTHOM
NESATEIbHOCTH C MCHOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U J1IA0OPATOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIE 3aJaud C $BHO 3aJaHHONW (DU3MUECKON MOJIEeNbIo,
UCTIONB3YS (PU3HUECKHUEe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3a7aun
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIbI,
HEOOXoAUMbIEe JJisd €€ pElIeHHs, TPOBOJUTh PAacU€Thl U OLEHUBATH PEATbHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3UYECKOU BEIMYUHBI,

pelaTh KaueCTBEHHBIE 33/1a4U: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PacCyXICHHUN C OMOpOM Ha HM3y4YEHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKue BICHUS;

UCIIOJIb30BaTh  MpPU  pPEIIeHMH  y4eOHbIX  3aJlad  COBPEMEHHBIE
UHGOPMAIIMOHHBIE TEXHOJIOTHU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIPEJCTaBJICHUS Yy4eOHOW U HAyYHO-TIOMYJSIpHON MHPOpMAIUU, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIy4aeMyI0 HH(OPMAILIUIO;

PUBOAUTH MPUMEPHI BKJIJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBICHEHHE TPOLECCOB OKPYXKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
11 obecrieueHrss 6€30MacHOCTH MPU O0palleHur ¢ MpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPY>KaIOIIEeH cpejie;



paboTaTh B TpyMIE C BBIIOJHEHUEM pa3IMYHBIX COLHUANBHBIX POJEi,
IUTAHUPOBaTh PabOTy TPyNIbl, PALMOHAIBHO pacHpenesTb OO0S3aHHOCTH U
IUTAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJeKBaTHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMAaTPUBAEMOM TPOOIEMBI.

K konny oOyuenus B 11 kiacce mnpeamMeTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIONINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (U3UKU B (HOPMHUPOBAHHUU
COBPEMEHHOW HAy4yHOM KapTHHbBl MHpA, B Pa3BUTHH COBPEMEHHOW TEXHHUKH WU
TE€XHOJIOTUM, B MPAKTUYECKOW NEATEIBHOCTU JIOJEH, IIEJOCTHOCTh M €IUHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, SAIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO si[ipa MpU pPEUIeHUU (PU3NYECKHUX
3ajay;

pacro3HaBaTh (pU3NUECKHe SBICHUS (IPOLECCH) U OOBSICHITh UX HA OCHOBE
3aKOHOB 3JICKTPOJMHAMHUKU U KBAHTOBOW (DPM3UKH: IIEKTPUUYECKAsi MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE ACHCTBHS TOKa, B3aUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAasi WHAYKUHWSA, JEWCTBHME MAarHUTHOrO TMOJs Ha
IMPOBOJHUK C TOKOM W JIBHXKYIIMHCS 3apsiji, 3JEKTPOMArHUTHbIE KoJieOaHUsi U
BOJIHBI, MPSIMOJIMHEIHOE pPAcpOCTpaHEHHE CBETa, OTpPaKEHUE, MPEIOMIICHHE,
uHTepdepenus, audpakuus W TOMSPU3ALUs  CBETa, JTUCHEPCUs CBETa,
dbotoanekTpudeckuit 3ghext (hoTodrddhexT), cBeTOBOE AaBieHNUE, BOSHUKHOBEHUE
JUHENYaToro CrHeKTpa aToMa BOJOPOJA, €CTECTBEHHAas U MCKYCCTBEHHas

PaauOaKTUBHOCTb;
ONMCHIBaTh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  JJIEKTPUYECKYIHD  NIPOBOJUMOCTH  pPA3JIMYHBIX  Cpel) U

AIIEKTPOMArHUTHBIE sIBJIEHUS (TIPOLIECCHI), HUCMOJIb3Yysl (DU3NYECKUE BETUUYHHBL:
AIIEKTPUUECKUI 3apsifl, CHJIa TOKa, AJIEKTPUUECKOE HANpsDKEHHUE, AJIEKTPUUECKOe
COTIPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOABMKYIAs CUja, paboTa TOKa,
WHJYKIUST MarHUTHOTO Mojisi, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KATYIIKW, SHEPrus 3JIEKTPUYECKOr0 M MArHUTHOTO IMOJIeH, MEPUOJl M YacToTa
KojebaHuii B KoyeOaTenTbHOM KOHTYpe, 3apsil M CHiIa TokKa B IIpolecce
FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHUE U
OTNTHYECKasl CHWJIa JIMH3BI, TIPU OMHCAHWUW TMPABWIHHO TPAKTOBATh (HU3UUCCKUN
CMBICJT HCTOJB3YEMBIX BEIMYMH, WX OOO3HAYEHWS W €IWHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIMYMHY C JAPYTUMHU
BEJIMYMHAMU;

OMKUCHIBATh M3YyUYCHHbIE KBAHTOBBIC SIBJICHUS U TPOLECCHI, HCIOIb3Ys
bu3nYecKue BEIUMYHMHBI: CKOPOCTHh SJEKTPOMArHWTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTHS U UMIYJILC (POTOHA, IEPUO/ TOJTypaciaia, SHEPTHs CBsI3U
ATOMHBIX SI7IEp, TPU OINKMCAHWM TPABWIBHO TPAKTOBAaTh (PU3UUECKHA CMBICI
WCIIOJIb3YEMbIX BEIMYMH, MX OOO3HAUYCHUS W EAWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBSA3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEJINYUHBI,

aHAM3UPOBATh (PU3UUYECKHE MPOIIECChI U SIBIICHUS, UCIIONB3YysI (PU3HUECKHE
3aKOHBI U MPUHIUIIEL: 3aK0H OMa, 3aKOHBI TIOCIICIOBATEIHHOTO W MapauIeIbHOTO
COEIMHEHMs] TPOBOJHMKOB, 3akoH Jlxoyns—JleHna, 3akoH 3JIE€KTPOMArHUTHOU
WHIYKIUHU, 3aKOH TPSIMOJIMHEMHOTO PacIpOCTPAHEHHUsI CBETA, 3aKOHbBI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHE ODWHIITeHHa s (oTodddekra,
3aKOH COXPAHEHHUS DHEPTUH, 3aKOH COXPAHCHHUS HUMITYJIbCA, 3aKOH COXPaHEHUS
AIIEKTPUUECKOTO 3aps/ia, 3aKOH COXPaHEHHWs MAacCOBOTO YHCIA, TOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO0 (OPMYIHPOBKY
3aKOHAa, €ro MaTEeMaTUYECKOE BBIPAKEHHE M YCJIOBHUS (TpaHUIbI, 00JaCTH)
IPUMEHUMOCTH;

OTIpEJIEIIATH HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJISI POBOTHUKA
C TOKOM, cuJibl Ammiepa u cuibl JlopeHna;

CTPOUTh W ONHCHIBATH H300pAXKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOMW JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHHUIO (PU3NYECKUX SBICHUN U
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUMN: TMPH 3TOM
dbopmynupoBaTth mpobiieMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
coOuUpaTh YCTaHOBKY H3 MPEIJIOKEHHOI0 00O0pYyIOBaHMS, MPOBOAUTH OMBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUsT (U3UUECKUX BEIIUYUH, MPU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BATh W3BECTHBIC
METO/Ibl OLICHKU MOTPENIHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C UCIHOJIb30BAaHUEM
OpSMBIX HM3MEPEHUH: TMPU D3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH
pPE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEITUYMH B BHUAC TAOIUIl U
rpauKOB, AEIAaTh BHIBOJBI IO Pe3ybTaTaM UCCIICIOBAHMS;

coOJro1aTh MpaBuiia 0€30MacHOro TpyJa MpU MPOBEIEHUU MCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATENbCKOW U MPOEKTHOM
NESATETLHOCTH C HMCTOJIB30BAHIEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCIOJb3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aa4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIbI,



HEoOXoAMMbIe sl €€ pelIeHUs, MPOBOAUTh PACUYETHI M OLIEHUBATh PEATBHOCTD
MOJTYYCHHOTO 3HaUeHUS (PU3MUECKON BETMYUHBI;

pemaTh Ka4eCTBEHHBIE 33Ja4: BEICTPAUBATh JIOTHUECKU HETPOTHBOPEUHBYIO
[IEMOYKY pacCyXJIEHUI C OMopoil Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢u3nveckue SBICHUS;

UCTONB30BaTh  TpPU  pEIIeHWH  Yy4eOHBIX  3aJa4  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTHU JUIS MTOWCKA, CTPYKTYPUPOBAHHSI, HHTEPIIPETAINH
U TIpE/ICTaBJICHUs y4eOHOM W HAYYHO-TIOMYJISIpHONW MH(OpPMAIUHY, TOTYYeHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIy4aeMy0 HH()OPMAIHIO;

OOBSICHATh TMPHUHLMIBI JEHCTBHS MAaIlUH, NPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inyarh YCIOBUS MX 0€30MaCHOTO MCHOJIb30BAHUS B MIOBCEIHEBHOM
KHU3HU,

NPUBOAUTH IPUMEPHI BKJIa/1a POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHME IPOLIECCOB OKPYXKAIOIIEr0 MHUPA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTHUH;

UCTIOJIB30BaTh TEOPETHYECKUE 3HAHWS 1O (PU3MKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OOpAILEHUHN C MPUOOPaMH M TEXHUYECKHUMHU
YCTPONCTBAMH, JUII COXPAHEHUS 3JI0POBbS U COOJIOACHUS HOPM IKOJIOTHYECKOTO
MIOBEJICHUS B OKPY>KaloLIeH cpene;

paboTaTe B TpyINIe C BHIMOJIHEHUEM PA3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBaTh pPabOTy TPYNIBl, PAlMOHAIBHO paclpenesiTb OO0S3aHHOCTU W
IUTAHUPOBATh JI€ATEIBHOCTh B HECTAHIAPTHBIX CUTYAIlMsIX, aJIeKBAaTHO OLIEHUBATDH
BKJIa/] KaX/I0TO U3 YYaCTHUKOB I'PYIIbI B PelICHHE pacCMaTpUBaeMon poOIeMbl.



TEMATHYECKOE INTAHUPOBAHUE

10 KITACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

daekTpoHHbIe (UU(pPOBHIE)

Ne i/m Konrtpoabnbsie IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
o
1.1 MISHIEA 1 METOIBL HAYHHOTO 2 https://m.edsoo.ru/AVIAWVNQO
MTO3HAHMS
Hroro no pasaeny 2
Paszpen 2. MEXAHUKA
2.1 Kunemaruka https://m.edsoo0.ru/SNO2MCW XU
2.2 Jnnamuka https://m.edsoo.rt/RML6BX3PU
2.3 3aKOHBI COXPAHEHUS! B MEXaHUKE 1 1 https://m.edsoo.ru/86NRCXHA7
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
o ) o
3.1 CHOBE! MOICKyIAPHO-KIHCTHHCCKOM 9 1 https://m.edsoo.ru/HRGVENOPE
TEOpUH
3.2 OCHOBBI TEpPMOJIUHAMUKHU 10 1 https://m.edsoo.ru/HK6KL6RS9
A .
33 FPETATHBIE COCTORHIA BefecTsa 5 https://m.edsoo.ru/HSM355JCH
@da30BbIE IIEPEXOBI
Hroro no pazneny 24
Paznen 4. JIEKTPOAUHAMUKA
4.1 DneKkTpocTaTuka 10 1 1 https://m.edsoo.ru/LSRP72QLI
4.2 I1OCTOSIHHBIN JIEKTPUYECKUM TOK. 12 1 1 https://m.edso0.ru/GEWTDOXWW




Toxu B PA3INIHBIX CpCaax

Hroro no pazneny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuyecTBO 4acos

JJeKTpoHHBbIE (HU(POBHIE)

Ne i/m Kontponbnbsie IlpakTnyeckue
NpPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE PeCypChI
padoTshI padoThI
Paznea 1. JIEKTPOJIUHAMUKA
M .0
1.1 ATHITHOS HoIC. JreKTpoMaritHas 11 1 3 https://m.eds00.ru/Z2Q390NG8
MHAYKIUS
Hroro no pazaeny 11
Pazgen 2. KOJIEBAHUSA 1 BOJIHBI
)1 MexaHnuyecKre 1 3J€KTPOMarHUTHhHIE 9 1 hitps://m.cdsoo.rw/3TLNOKPG6
Kosie0aHus
2.2 MexatiieckHue i JIICKTPOMATHHTHbIC 5 1 https://m.edsoo.ru/WQT6385V 1
BOJIHBI
2.3 OnTuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro o pasaeny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

OcHOBBI cIELIMANIBHON Teopun

3.1 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCHUTEIBHOCTH
Hroro no pazneny 4
Paznea 4. KBAHTOBAS ®PU3UKA
4.1 OJ1eMeHThH KBAHTOBOU ONTHKU 6 https://m.edsoo.ru/SWOVAWORS
4.2 CrpoeHune aToMa 4 https://m.edsoo.rt/HSBEAOOEA
4.3 ATOMHOE SAPO 5 https://m.eds00.ru/97MCI9DZXQ




Hroro no pasneny 15

Pazpesa S. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJIEeMEHTHI aCTPOHOMUU U acTPODHU3UKH 7 1 https://m.edsoo.ru/3EOD6KXI19

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maroree MOBTOPEHHE 4 https://m.edsoo.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 68 4 /







IHOYPOYHOE IINTAHUPOBAHMUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KontpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHUsl

JJIeKTPOHHBbIE HU(PPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

®du3uka — Hayka O PUPOJE.
HaquHe MCTOAbI ITIO3HAHUA
OKPY’KaIoILEro MUpa

https://m.edsoo.ru/YXGQSPM1P

Pons 1 MecTo ¢pu3uku B
(GhopMUPOBaHUH COBPEMEHHOI
Hay4HOU KapTHUHBI MUpa, B
MPAKTUYECKOU JEATEIbHOCTH
JOJIEeU

https://m.edsoo.ru/SHSXWFFVO

MexaHnueckoe ABMKCHIE.
OTHOCHUTENIBLHOCTD
MEXaHUYECKOT'O JIBUKCHHS.
[Tepemenienue, CKOpOCTb,
YCKOpEHHE

https://m.edsoo.ru/RSOAQOVS5ZX

PaBHOMEpHOE IPSIMOJIMHEWHOE
JBUYKEHUE

https://m.edsoo.ru/L8IPY2JEZ

PaBHOYyCKOpEeHHOE
MPSIMOJIMHEITHOE ABUKEHUE

https://m.edsoo.ru/MDIDKJOUB

CBoOoiHOE TajieHue. Y CKOpEHHE
CBOOOIHOTO ITaJCHUSA

https://m.edsoo.ru/MXPLZIX8J

KpuBonuHeliHOE 1BUXKEHUE.
JIBr>KeHrEe MaTepUalIbHOU TOYKH
10 OKPYKHOCTH

https://m.edsoo.ru/TFLI2C4DN




HpI/IHI_[I/IH OTHOCHUTCIBbHOCTHU
lNanunes. MuepunanbHbie
cuctemsl otcuera. [lepBriil 3aK0H
HsroTona

https://m.edso0.ru/J6QY7N3IWN

Macca tena. Cuna. [Ipunnun
cynepno3uiuu cuil. Bropon
3axoH Herotona s
MaTepHaIbHON TOYKU

https://m.edsoo.ru/BVINWTAQH

10

Tpernii 3akoH HeroToHa 11t
MaTepHAIbHBIX TOUEK

https://m.edsoo.ru/JYL4I4UAN

11

3aKOH BCEMUPHOTO TATOTEHUSI.
Cuna tsoxectu. [lepBas
KOCMHUYECKasi CKOPOCTb

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Koapduunent
Tpenus. Cuiia COnpOTHBICHHS
IpY IBMKEHHUH TeJa B )KUAKOCTH
WK Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

ITocTynarensHoe u
BpalllaTeIbHOE ABH)KEHUE
a0COIOTHO TBEPOTO Tena.
MowmeHnT cuibl. [1nedo cumsl.
VYcnoBust paBHOBECHs TBEPIOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

NMnynsc MmaTepuabHOM TOYKH,
CUCTEMBI MaTepUAJIbHBIX TOUEK.
Nmnynbe cumbl. 3akoH
COXPAHEHHUS UMITYJIbCA.

https://m.edsoo.ru/M5JQTKNWC




PeakTuBHOE NBUKEHNE

16

PaboTa 1 MOIIHOCTE CHJIBL.
Kunernueckas sHeprus
MaTepuanbHOU TOUYKU. TeopeMa
00 M3MEHCHUH KUHETHYECKON
SHEPTUU

https://m.edsoo.ru/J1V59L28B

17

[TorenmmanpHas 3HEprusl.
[loTeHuumanpHas SHEPTUS YIPYTO
J1e(OPMHUPOBAHHOM MPYKUHBI.
[loTenuumanpHas sHEPrUs TENa
BOJIM3U TIOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/RNEXJW4KF

18

IToTennmanepHEIe U
HETMOTeHIMaIbHble cUIbl. CBA3b
paboThl HEMOTEHIIUATHHBIX CHJI C
W3MEHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpAHEHUS MEXaHUYECKOU
SHEPIUU

https://m.edsoo.ru/DA3QVTOXQ

19

Jlaboparopnas pabota
«HccnenoBanue cBsi3u pabOThHI
CHJIbI C UBMCHCHUEM
MEXaHUYECKOM IHEPTUH Tea Ha
npUMepe PacTsHKCHHS
PE3MHOBOT'O KIyTay

https://m.edsoo.ru/W1R4R88UG

20

KonrponbHas pabora o Teme
«Kunemaruka. J[unamuka.
3aKOHBI COXpPaHEHHUS B
MEXaHHUKE»

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TTOJIOKEHUS

https://m.edsoo.ru/OEY9VYU2B




MOJIEKYJIIPHO-KUHETUYECKON

Teopuu. bpoyHOBCKOE ABUKEHHE.

Hudpdysus

22

Xapakrep JBUKEHUS U
B3aMMOJCUCTBUS YAaCTHI]
BelecTsa. Mozaenu cTpoeHus
ra3oB, KUAKOCTEH U TBEPIBIX TEII

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyin. KonuuectBo
BemlecTBa. [locrosaHnas
ABoraapo

https://m.edsoo.ru/FLIBAQDI13

24

TermnoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
[xana remneparyp Llenscus

https://m.edsoo.ru/ WPNY6QARZ

25

Wneanpueiii ras B MKT.
OcHoBHoe ypaBHeHne MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOcComoTHas TeMIieparypa Kak
Mepa CpeHEN KNHETUYECKOU
SHEPTUM JIB>KEHHS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlanbToHa. ['a30BbIe
3aKOHBI

https://m.edsoo.ru/Y3WB66I3A

28

JlabopartopHnas pabora
«HccnenoBanue 3aBUCUMOCTH
MEXTy TapaMeTpaMu COCTOSHUS
Pa3pexKEeHHOTO ra3za

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

29

W3onporieccr! B MI€aTbHOM ra3e
1 X rpaduyueckoe

https://m.eds00.ru/OZJ3KZNJ5




npeaACTaBJICHUC

30

BuyTtpennsis sneprust
TEPMOJAMHAMUYECKON CUCTEMBI U
CTOCOOBI €€ N3MEHEHMUS.
KomnmaecTBo Termnotel u paboTa.
Buyrtpennss sHeprus
OJIHOATOMHOTO MJI€aTbHOIO Ta3a

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

31

Buael rerionepenaun

https://m.edso00.ru/36JJI20W9

32

VneapHas TEMIOEMKOCTD
BenecTBa. KonnuuecTBo TEMIOThI
MIpH TEIUIoNepeaaye.
AnmabaTHBIN mpoIecc

https://m.edsoo.ru/5SK3Y4H86L

33

[TepBblii 3aKOH TEPMOAMHAMUKHU
U €0 MpUMEHEHHUE K
u3o0IpoLeccam

https://m.edsoo.ru/2HO6R3GAS8

34

Heo6paTumocTs nporeccoB B
npupoze. Bropoit 3akoH
TEePMOJMHAMHKH

https://m.edsoo.ru/S85LWDFTS8

35

[Mpunuun nevictus u KIT
TEIJIOBOM MaIlIMHBI

https://m.edsoo.ru/DLCDEAAUC

36

[uxn Kapno u ero KITJ

https://m.edsoo.ru/4XPSAO0VM

37

DKoorn4eckre mpoodIeMbl
TEIUIOPHEPTeTHKHI

https://m.edsoo.ru/P07ZMYMSI

38

O6o0maromuii ypok
«MonekynspHas pU3uKa.
OCHOBBI TEPMOITMHAMUKM

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

39

KontponbHas paboTa mo teme
«MonekymnsipHas pu3nKa.

https://m.edsoo0.ru/RCARYE6ZX




OCHOBBI TEPMOAMHAMUKI

40

[TapooGpa3zoBanue u
KoHJleHcauus. Mcnapenue u
KHUIIEHHE

https://m.eds00.ru/X48Q078EE

41

AOCoIIOTHAs M OTHOCUTEIbHAS
BJIQYKHOCTh BO3/TyXa.
Haceiennsriit nap

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

42

Trépnoe Teno. Kpucrannuueckue
u amopdHbIe Tena. AHU30TPONUs
CBOMCTB KpHUCTaLIOB. Kuakue
KpucTtauibl. COBpeMEHHbIE
MaTepuaibl

https://m.edsoo.ru/ JXFWLMZNK

43

[TnaBiieHre U KPUCTATUTH3ALIHS.
VnensHas TeIUIoTa IJIaBJICHUS.
CyOmumariust

https://m.edsoo.ru/OX117G6MR

44

YpaBHEHHE TEIIOBOTO OamaHca

https://m.edsoo.ru/0IUXGN2I1

45

DJIeKTpu3anus Tell.
DnekTpuyeckui 3apsa. [[Ba Buaa
AIEKTPUUYECKUX 3aPsI0B

https://m.edsoo.ru/QJ2S7WSBM

46

[IpoBOAHMKY, TUINEKTPUKU U
MOJYMPOBOIHUKH. 3aKOH
COXPAHEHHUS NEKTPUYECKOTO
3apsna

https://m.edsoo.ru/F3YVPQUYH

47

B3anmoneiicTBue 3apsa10B. 3aKoH
Kynona. Toueunsrit
AIIEKTPUYECKUM 3apsiT

https://m.edsoo.ru/SUSBUOTHH

48

Hanpsk€HHOCTB IIEKTPUYECKOro
nosist. [IpuHnmn cynepno3unuu

https://m.edsoo.ru/9IKAWD2V6




AIEKTPUYECKUX MoJen. JIuHumn
HANPSKEHHOCTH

49

Pa6ota cui
AIEKTPOCTATUYECKOTO MOJISI.
ITorenmuan. Pazaocts
IIOTCHIINAJIOB

https://m.edsoo.ru/VOPD9ASLF

50

IIpOoBOAHMKY U TUINEKTPUKH B
3JIEKTPOCTATUYECKOM II0JIE.
Jusnexrpudeckas
IIPOHULIAEMOCTh

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

51

DnekTpoéMkocTh. KoHniencatop

https://m.edsoo.ru/BIUPRD52W

52

DNEKTPOEMKOCTH IJIOCKOTO
KOHJIEHCATOpa. DHEeprus
3apsHKEHHOI0 KOHJIEHCAaTopa

https://m.edsoo.ru/XPUKP82VE

53

Jlaboparopnas pabota
"N3mepenue 31eKTpoEMKOCTH
KOHJieHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

[Tpuniun nercTBus u
IIPUMEHEHNE KOHIEHCATOPOB,
KOIIMPOBAJIBHOTO alapara,
CTPYHMHOTI'O IIPUHTEPA.
DneKTpocTaTUYeCcKas 3aluTa.
3a3eMIIeHHE AIIEKTPOIPUOOPOB

https://m.edsoo.ru/H3Q9PNHYY

55

DNEKTPUUECKUN TOK, YCIOBUS
€ro CYILIECTBOBAHHSI.
IToctosiHHBIM TOK. Cuita ToKa.
Hanpsokenne. ConpoTuBieHuUE.
3akon OMa Jy1sl ydacTKa enu

https://m.edsoo.ru/D6Y72A4B7




56

ITocnenoBarenpHOE,
napajuiesIbHOe, CMEIIaHHOE
COEIMHEHHE MPOBOTHUKOB.
JlabopaTtopHnast pabota
«M3yueHne cMenmaHHoro
COCIMHEHUS PE3UCTOPOBY»

0.5

https://m.edsoo.ru/SLKT3UPUR

57

Pabora 1 MomHOCTH
AJIEKTPUYECKOT0 TOKA. 3aKOH
Jxoyns-Jlenua

https://m.edsoo.ru/LESHA2A3M

58

3akon OMa 11t MOJTHOM
(3aMKHYTOM) 3JIEKTPUUECKOM
uenu. KopoTkoe 3aMbIKaHKE.
JlabopaTopHnas pabota
«M3mepenue DJ1C nucroununka
TOKa ¥ €r0 BHYTPEHHETO
COIIPOTUBIICHUS

0.5

https://m.edsoo.ru/YNSBF7PBS

59

PezepBHbiii ypok. KonTposibHas
pabora 1o Teme
"DnekTpoauHaMuka' /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/MFM6EIE5X

60

O6o0maromuii ypok
«DQIEeKTPOIMHAMUKAY /
Bcepoccuiickas npoBepoyHas
paborta

https://m.edsoo.ru/P86MDY07H

61

DNEeKTpOHHAs IPOBOJAUMOCTD
TBEPJIBIX METAIJIOB. 3aBUCUMOCTh
COIIPOTHBIIEHUS] METAJIJIOB OT
TeMIIepaTyphbl.

https://m.edsoo.ru/ WMNNBQL9H




CBepXxIpoBOIUMOCTD

62

DJIEKTPUYECKUH TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB

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

63

[TonynpoBoAHUKH, X
coOCTBeHHAs! U IPUMECHAs
npoBoaAUMOCTh. CBOMCTBA p—n-
nepexoa. [lomynpoBogHUKOBEIE
npubopsI

https://m.edsoo.ru/S55A1DQUR

64

DJIEKTPUYECKUI TOK B pacTBOpaxX
U paciijiaBax 3JIeKTPOJIUTOB.
DIIEKTPOIUTHYECKAS
JIACCOLIMAUS. DJIEKTPOIIU3

https://m.eds00.ru/QUOQUWVI1

65

DJIEKTPUYECKUH TOK B ra3ax.
CamocTosTenbHbIN U
HECAMOCTOSITEIbHBIN pa3psil.
Monnus. [lnazma

https://m.edsoo0.ru/2VX2KLFQA

66

DneKkTpudecKue nNpudopsl U
YCTPOMCTBA U MX MPAKTUIECKOE
npumeHeHue. [IpaBuia TexHukn
0e30macHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KonrponbHast pabora o Teme
«Qnekrpocraruka. [locrosHHbIN
3JeKTpUYeCKUil TOK. TokH B
pa3IMYHBIX cpeaax»

https://m.edsoo.ru/PASKIGWP4

68

PesepBHeIil ypok. O000IIaroImii
ypok 1o TeMam 10 kiacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtpoabHbie
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3yUeHust

JJIeKTPOHHBbIE HU(PPOBBbIE
o0pa3oBaTe/bHbIe pecypchl

ITocTossHHBIC MATHUTHI U X
B3auMOJieicTBHE. MaruuTHoe
nosie. Bekrop MarHuTHOM
MHAYKIMU. JIMHUY MarHUTHOM

WHITYKITAA

https://m.edsoo.ru/4DMOYIJN6

MarauTHO€E 1oJIe MPOBOIHHUKA C
TokoM. OnbIT Dpcreaa.
B3anmoneicTere npoBOJHUKOB C
TOKOM

https://m.edsoo.ru/1L5CT47FX

Jlaboparopnas pabota
<<I/I3yquHe MAarHuTHOTO I10JIA
KaTYIIKUA C TOKOM

https://m.edsoo.ru/HGHXLNLRZ

JleiicTBMEe MarHUTHOTO TOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuiia
Awriepa. Jlaboparopnas pabota
«HccnenoBanue nercTBUS
MMOCTOSIHHOTO MarHuTa Ha paMKy
C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JleiicTBMEe MarHUTHOTO TOJISI Ha
JBIKYIIYIOCS 3apsKEHHYIO
yactuily. Cuia Jlopenna. Pabora
cuibl JIopeHna

https://m.edsoo.ru/7ABZQGQC9

DneKTpoMarHuTHasT WHIYKITHSI.

https://m.edsoo.ru/VA26C9C3J




IToTOoK BEKTOpa MarHUTHOMN
naaykiuu. J1C uHayKIuu.
3aKOH 3JIEKTPOMarHuTHOM
nHaykiuu dapanes

Jlaboparopnas pabota
«HccnenoBaHue SBiacHUS
AJIEKTPOMArHUTHON WHIYKITAW)

https://m.edsoo.ru/XZS5SMQCBU

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. 3J1C
CaMOUHIYKIUU. DHEPrHsl
MarHMTHOTO TIOJISl KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

https://m.edsoo.ru/EOTONSAEA

TexHu4eckue ycTponucTBa U UX
IIPUMEHEHHUE: IIOCTOSTHHBIC
MarHuThbl, 3JIEKTPOMAarHuThI,
JJIEKTPOJIBUIATEIlb, YCKOPUTEIN
JJIEMEHTapHBIX YaCTHII,
MHIYKIIMOHHAs IIeYb

https://m.edsoo.ru/UWNLFA9L6

10

Oo6o06matromuit ypok
«MarautHoe moie.
DneKTpOMarHuTHast UHIYKITUS»

https://m.edsoo.ru/COBOSBGMC

11

KonrponbHas pabora o Teme
«MarsuTHoe 1nozJe.
DJeKTPOMarHUTHAST MHTYKIIUS

https://m.edsoo.ru/8X637ELEU

12

CB0OOIHBIE MEXAHUYECKIE
KoJiebanus. ['apMoHnyeckue
KosnebOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
IIpespaiienue 3Hepruu

https://m.eds00.ru/9Y6GYWEVP




13

Jlaboparopnas pabota
«MccnemoBanne 3aBUCHMOCTH
Mepro/Ia MaJIbIX KoJeOaHui
rpy3a Ha HUTH OT JYITMHBI HUTH U
MAacChI Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebarenbHbIN KOHTYD.
CBOOOAHBIC PIIEKTPOMArHUTHBIC
KOJIEOaHUS B NAECAILHOM
KoJieOaTeIbHOM KOHTYDE.
AHaJorus Mexay
MEXaHUYECKHMU U
ANEKTPOMATHUTHBIMH
KOJICOaHUSIMHU

https://m.edsoo.ru/H6JCO5SBAD

15

®opmyna TomcoHa. 3akoH
COXPAHCHHUS YHEPTUU B
HJIeaJIbHOM KO0JIe0aTeIbHOM
KOHTYpe

https://m.edsoo.ru/MHNWD2LHU

16

[IpencraBneHue o 3aTyxarnmx
KoJieOaHusAX. BeIHYKIeHHbIE
MeXaHHYECKHE KOJIeOaHus.
Pesonanc. BeinyxaeHHbIE
BHGKTpOMaI‘HI/ITHBIe KOHe6aHI/ISI

https://m.edsoo.ru/FMBDWPPG4

17

[TepemeHHBIN TOK.
CunyconaJibHbIN TEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKA. AMIUTUTYAHOE U
JICUCTBYIOILIEE 3HAUCHHUE CUIIBI
TOKA U HANPS>KEHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpancdopmarop. [IpousBoactso,

https://m.edsoo.ru/1ZWZUL8QK




nepeaaya u norpedieHne
AJIEKTPUYECKON SHEPTUHU

19

Y CTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOTO
3BOHKA, T€HEpaTopa
IIEPEMEHHOT0 TOKA, JINHUHI
JNIeKTponepenayd

https://m.edsoo.ru/93Z12W40QQ

20

DKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUU.
KynbTypa ncnosnb3oBanus
ANIEKTPOIHEPIUH B
IOBCEIHEBHOMN KU3HHU

https://m.edsoo.ru/3ADUNYKWNO

21

MexaHnuecKue BOJIHEI, YCJIOBUSA
pacnpoctpanenus. [lepuon.
CkopocTb pacnipocTpaHEHUsI U
JJINHA BOJHBI. HOHGpG‘IHBIG n
MIPOJIOJIbHBIE BOJIHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3ByK. CKOpOCTH 3BYKa.
I'poMkocCTh 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

https://m.eds00.ru/Z827Q6V70

23

DNEeKTPOMarHUTHBIE BOJIHBI, UX
cBoKcTBa U ckopocTh. [lkana
QJICKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/SWB57C06X

24

[TpuHIUTIB paTInOCBS3U U
TeneBuieHus. Pa3Burue cpeacTs
cBs3u. Pagnosiokanus

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

25

KonrponsHas pabora
«KosebaHust 1 BOJTHBI»

https://m.edsoo.ru/IHURONEOB




26

IIpssMonuHeHOE
pacnpocTpaHEHHE CBETA B
oaHOpoaHOM cpene. ToueuHbli
HMCTOYHUK cBeTa. JIyd cBera

https://m.edsoo.ru/HUF74ANDOW

27

OTtpaxxkenue cBeTa. 3aKOHbI
oTrpaxeHus ceera. [loctpoeHue
M300pakKeHUH B TUIOCKOM
3epkaie

https://m.edsoo.ru/IMBKQM?227

28

IIpenominenue ceera. [lonHoe
BHYTPEHHEE OTPaKEHUE.
IIpenenbHbIi yro MoaHOro
BHYTPEHHETO OTPaKCHHUS

https://m.edsoo.ru/V49RISTRN

29

Jlaboparopnas pabota
«M3Mepenue nokasareis
IIPEIOMJIEHUS CTEKIIA»

https://m.edsoo.ru/JO2EIMI1DQ

30

JIunzel. [TocTpoenue
n3o0paxxenuit B mma3e. opmyna
TOHKOM JIMH3BL. Y BEJIMUECHUE
JIUH3bI

https://m.edsoo.ru/ W2MMS9KJC

31

JlabopaTopHnast pabota
«HccnenoBanne CBOUCTB
M300paXEHUI B TUH3AX)

https://m.edso0.ru/Q1ZCMWI980

32

Hucnepcus ceeta. CroKHBIN
cocTaB Oejoro ceeta. L{BeT.
JlabopaTopHnas pabora
«Habmronenue nucnepcuun
CBETa»

https://m.edsoo.ru/KOOWVKE11

33

HNutepdepennus cera.
Hudpakius ceera.

https://m.edsoo.ru/C8LCRSEJI




Judpakunonnas pemérka

34

ITonepe4HOoCTh CBETOBBIX BOJIH.
ITonspusanusa ceera

https://m.eds00.ru/Q2118XYOJ

35

OnTuueckue mpudOpsI U
YCTPOMCTBA M YCIIOBUS UX
0€301acHOTO TPUMEHEHUS

https://m.edsoo.ru/M5127JYGT

36

I'panu1Bl IPUMEHUMOCTH
KJIaCCUYECKOM MEXaHHUKH.
[ToctynaTel cnenuaibHOM
TEOPUH OTHOCUTEITHHOCTH

https://m.edsoo.ru/P8GBIFJ5N

37

OTHOCHUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMCHH M COKpAICHUE JITTUHBI

https://m.edsoo.ru/OVLMCN6B2

38

DHeprus U UMIYJbC
penATUBUCTCKON YacTulbl. CBA3b
MAaccChl ¢ JHEPTHEN U UMITYJIbCOM.
OHeprus MoKos

https://m.edso0.ru/190ZY4BUB

39

Kontponbnas padota «Onruka.
OcHOBBI ciELIMANIBHON Teopun
OTHOCHUTEIIHOCTH»

https://m.edsoo.ru/L8689JPLI

40

®otonsl. Dopmyna [Inanka.
DHeprus U UMMIyibC GpoToHa

https://m.edsoo.ru/ZL6P16LA0

41

OTKpbITHE U HCCIIEN0BAHUE
dbotoarddekra. OnbiTer A. T'.
CroneroBa

https://m.edsoo.ru/PGL5XXSRO

42

3akoHsl hoTorPdexTa.
VYpaBueHnue DitHmTeHa 17151
dororddekra. «KpacHas

https://m.edsoo.ru/YLCK770G8




rpanuna» Gorosddexra

43

Jasnenne ceera. OnbiTel I1. H.
JlebeneBa. XuMHUUECKOE
JIEUCTBUE CBETA

https://m.edsoo0.ru/EGO6ZQ1SA

44

TexHuueckue ycTpoiicTea u
MPaKTHYECKOE TIPUMEHEHUE!
(dhoTodeMeHT, (OTOIATUHK,
CONTHEYHas OaTapesi, CBETOUOT

https://m.edsoo.ru/UFQDRSL5M

45

Pemrenue 3agad mo reme
«IJIeMEHTEI KBAHTOBOU OITUKH)

https://m.edsoo.ru/ZE73A67B1

46

Mopenb aroma TomcoHa. OTBITEI
Pesepdopna no paccesHuro o-
yacTuil. [manerapuas Mozenb
atoma

https://m.edsoo.ru/FIC11POHN

47

ITocTtynater bopa

https://m.edso0.ru/6X7GFHZ9X

48

N3nydenue u norioneHue
(hOTOHOB MpH TIEPEXOIe aTOMa C
OJIHOTO YPOBHS SHEPIUU Ha
Ipyroii. Buasl crieKTpoB

https://m.edsoo.ru/NNSBHZYBE

49

BonHOBEIE CBOIICTBA YaCTHII.
Bousnbl ne bpoiins.
KopnyckyinsipHO-BOJIHOBOM
nyanu3Mm. ClIOHTaHHOE U
BBIHy)K,Z[GHHOe I/ISJIY‘-IGHI/IG

https://m.edsoo.ru/J710TLFCO

50

OTKpBITHE PaJHOAKTHUBHOCTH.
OmeiTel Pe3epdopaa o
OTIPEICIICHUIO COCTaBa
PalMOAKTHBHOTO M3ITyYCHHSI

https://m.edsoo.ru/TSIFUU3TP




51

CgoiicTBa anb(da-, 6era-, ramma-
n3nydeHus. BrnusHue
PaZOaKTUBHOCTH Ha KHUBBIE
OpraHU3MBbI

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DJIEKTPOHHBIN U TO3UTPOHHBIN
Oera-pacnaz. ["'aMma-u3nydeHue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprusi CBSA3U HYKJIOHOB B si/Ipe.
S nepHble peakuuu. A nepHbiid
peaxtop. [Ipobnemsi,
MIEPCIEKTHUBBI, IKOJIOTUYECKHE
aCIEKTHI IAECPHON SHEPTETUKU

https://m.edsoo.ru/CFJYJSSIG

54

DneMeHTapHbIe YaCTHULIBI.
OTtkpbITHE TO3UTPOHA. MeTo b
HAOJIOACHUS M PETUCTPALIIH
3JIEMEHTAapHBIX yacTull. Kpyribiit
cTo «PyHIaMEeHTalbHbIE
B3auMogercTBUA. ENUHCTBO
(bu3nyYecKoil KapTUHBI MUPaY

https://m.edsoo.ru/SUC62U40A

55

3TaHBI paBBI/ITI/ISI aCTpOHOMHH.
[IpuknagHoe u
MHPOBO33PEHUECKOE 3HAUCHHE
actpoHomuu. Buj 3BE3nHOTO
Heba. Co3Be3nus, IpKUe 3BE3IBI,
IIJTaHEThI, UX BUAUMOC
nBrokenne. ConHeyHas CUCTeEMa

https://m.eds00.ru/5PXS2I19VY

56

Comune. CoHeuHast akTUBHOCTD.
Uctounuk sueprun CoiHia u

https://m.edsoo.ru/1JZR54JAQ




3BE3

57

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI
[JIaBHOM IMOCJIE0BATEIbHOCTH.
BuyrtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHBbIE NPEACTABIEHUS O
MIPOUCXOKACHUH U 3BOJIFOLINHI
CouHiia u 3831

https://m.edsoo.ru/GGD3W7470

58

Mneunsiii [1yte — Hamma
lNanaktuka. [lomoxeHue u
nemxkenue Connna B ['anakTuke.
lanaktuku. Y€pHbIE IBIPHI B
S/1pax rajJjakTHK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pa3beranue
rayiakTuk. Teopus bosbiioro

B3pbIBA. PEIIMKTOBOE U3ITy4cHHE.

MeTtaranakTuka

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

60

Heperennsie npo0iaembl
aCTPOHOMMUHU

https://m.edsoo.ru/LJHNL2MCF

61

KontponbHas padota
«DNEeMEHTHI aCTPOHOMUH U
acTpOPUUKI

https://m.edsoo.ru/TXTTCT488

62

O6o0maromuii ypok. Posb
(hU3UKHA U aCTPOHOMHH B
SKOHOMHYCSCKOH,
TEXHOJIOTHYSCKOM, COIMATbHON
1 ITHYECKOH cepax
JCATCIIBHOCTU YCIIOBCKA

https://m.edsoo.ru/ WNJ5CRXYD

63

O6o0maromuii ypok. Pons u

https://m.edsoo.ru/2PFPB28UF




MecTO (PU3UKU U ACTPOHOMUH B
COBPEMEHHOMN Hay4YHOU KapTUHE
Mupa

64

O6o6maromuii ypok. Poib
¢duznveckoii Teopuu B
(bopMUpPOBaHUY NIPEICTABICHUI
0 usnueckor KapTUHE MHUpa

https://m.edsoo.ru/Y29SVPCVR

65

O6o06matomuii ypok. Mecto
¢u3nvecKoil KapTUHBI MHUpa B
o01IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJICTaBICHUN O IPUPOIE

https://m.edsoo.ru/LKNUIKHZH

66

PesepBHbIil ypok. MarautHoe
1oJie. JIEeKTpOMarHuTHas
MHIYKIWS

https://m.edsoo.ru/EVMFIQTP6

67

PezepBHbiii ypok. OnTuka.
OCHOBBI crielMaIbHON TEOPUHU
OTHOCUTCIBbHOCTHU

https://m.edsoo.ru/ESABJRKS&L

68

Pezepnbiii ypok. KBanToBast
¢bu3nka. D1eMeHThl aCTPOHOMHHU
1 acTpoPpu3uKu

https://m.edsoo.ru/RARQLVO2J

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

68







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TPOI'PAMMBbBI

10 KITIACC

Kon
NMpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble peaMeTHBIE Pe3yJabTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero o01mero 00pa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha TpPUMEpPAX polb W MeCTO (PU3UKH B
(hOpMHUPOBAaHUHM COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B Pa3BUTHUHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

Jmonen

10.2

VY4YuTBIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (PM3UYECKHX MOJEINei:
MaTepuaibHas TOYKa, WHEpIHUalbHas CHUCTeMa OTCuY&Ta, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBIA I'a3; MOJCIINA CTPOCHMS ra30B, KUIAKOCTEH U
TBEPABIX TEJ, TOYECUHBIA OJJICKTPUYECKUN 3apsii — IPU PELICHUU

buznuecKkux 3aaa4d

10.3

Pacno3naBate Qusnueckue sBIEHUs (MPOIECCHI) U OOBSICHATH MX HA
OCHOBE 3aKOHOB MEXAaHHUKH, MOJIEKYJISIPHO-KHHETUYECKON TEOpHH
CTPOCHHSI  BEIIECTBA M  DIIGKTPOJAWHAMHUKU: DPABHOMEPHOE H
PaBHOYCKOPEHHOE MPSMOJMHEIHOE JBM)KEHUE, CBOOOIHOE TaJeHue
TeJN, JBWKEHHE 1O OKPYXHOCTH, WHEpLHs, B3aHMMOJCHCTBHE TEI;
muddys3usi, OpOYHOBCKOE MABM)KEHHE, CTPOCHHE IHKHIKOCTEH U
TBEPABIX  TeJ, M3MEHeHHe o00BhEMa Ten TpU  HarpeBaHHH
(oxJTaXIeHNn), TEIUIOBOE pABHOBECHE, HCIIAPCHHE, KOHJCHCAIHS,
MJIaBJICHUE, KPUCTAJUIM3alKs, KHUIICHWE, BIAXHOCTh BO3/yXa,
MOBBIIICHHUE AABJICHUS ra3a IMpH €ro HarpeBaHWU B 3aKPHITOM COCYJE,
CBS3b MEXIYy IapaMeTpaMu COCTOSIHHSI Ta3a B H30Ipolieccax;

AJIEKTPU3ALNS TEN, B3aUMOACHCTBHE 3apsIOB

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKEHHE, HCHOJIb3ys (U3HUECcKue
BEJIMYMHBI: KOOpAUHATA, MYTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHUE,
Macca Tela, CWIa, WMIYJIbC Tela, KHUHETUYECKas DHEprus,
MOTEHLIMAJbHAs DJHEpPrusi, MeXaHudeckas paboTa, MexaHHYecKas
MOIIHOCTb; IIPU OMMCAHUM MPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICIT
UCTOJb3yEeMBIX BEIMYMH, MX O0003HAueHUS W EAMHUIBI, HAXOAUTh
(bopMyIIbl, CBSI3BIBAIOUINE JAHHYIO (PU3UYECKYIO BEMUYHUHY C APYTUMH

BCJIIMYNHaAMU

10.5

OnwuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEJI MW TEIJIOBEIC




SBIIGHUS, UCHOJB3YysAd (U3MUECKHE BEIUWYHMHBI: JaBJICHHE Trasa,
TeMIIepaTypa, CpeAHsAs KHHETHYECKas JHEPrus XaoTH4YECKOIo
JNBW)KEHUST MOJIEKYJ, CpPEIHEKBAJAPATHUYHAS CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEMJIOTHI, BHYTpPEHHss »HHeprusa, pabota rasa,
KO3((QUIIMEHT TOJEe3HOro JEHCTBUS TEIUIOBOTO JIBUTaTelNs; IpU
ONHUCaHUU MPaBUIILHO TPaKTOBATh duznyeckuit CMBICI
UCIIOJIb3YEMBbIX BEJIMYHMH, WX O0O3HAYEHUS M EIUHULBI, HAXOAWUTh
(GbopMyIIbl, CBS3BIBAIOIINE TAaHHYIO (PU3UUYECKYIO BEIMUYHUHY C IPYTUMU

BCIIMYHUHaAM

10.6

OnwuceBaTh M3YYECHHBIC JJIGKTPHUECKHUE CBOWCTBA BENIECTBA H
ANEKTPUYECKUE  SIBIICHUs  (MPOIECCHI), HCIONB3ys  (hu3mveckue
BEJIMYMHBI: QNIEKTPUYECKUI  3apsl,  DJJCKTPUUYECKOEe  TOJIe,
HaNpPsHKEHHOCTD  TOJIS, TOTCHIMAN, Pa3HOCTh MOTEHIMAJIOB; TIpH
OIMCaHWH TPABUIBHO TPAKTOBATh (PU3UUECCKUN CMBICT MCIIOJIB3YEMbIX
BEeIMYMH, WX OOO3HAYCHHWs] ¥ EJWHUIBI; YKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIOIIME  JAHHYIO  (U3WYECKYI0 BEIWYHHY C JAPYTUMH

BCIIMYNHaAMHU

10.7

aHAJIM3UPOBaTh (U3NYECKUE TMPOLECChl U  SIBICHHUSA, HCIOJb3YS
(bu3UYeCKre 3aKOHBI M MIPUHITUIIBL: 3aKOH BCEMUPHOTO TroTeHus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXAaHUYECKOM JHEpIuu,
3aKOH COXpaHEHUsl UMITYJIbCa, MPUHLIUI CYNEPHO3ULIUNA CUJl, TPUHIIUIT
paBHOIIpaBUsS HHEPUUAIBHBIX CHUCTEM OTCUETa; MOJIEKYJSIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHUs BEIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpPEIHEH KUHETUYECKOM JHEPrUU TEIUIOBOIO JBHUKEHHS MOJIEKYNI C
aOCONFOTHON TeMIepaTypoi, NEPBbI 3aKOH TEPMOJWHAMUKH;, 3aKOH
COXpaHEHHUs »DJIEKTPUYECKOro 3apsiaa, 3akoH KyioHa; mnpu 3ToM
pasnuyath CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIpQ)XEHUE U yCIIOBUS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC MPHUHLUIBI JCHCTBHS MalllMH, NPUOOPOB U
TEXHUYECKHX YCTPOMCTB; pa3Iu4aTh YCIOBUS HX 0€30MaCHOTO

HCIIOJIb30BaHHUA B HOBCCILHGBHOﬁ KHU3HHU

10.9

BrimonHaTe SKCHCPUMCHTHI 110 UCCICTOBAHUIO (1)143quc1<1/1x SIBJICHUU U
MIPOIIECCOB C UCIOIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHI; TIPU
aToM (dopmyaupoBaTh mpobiaeMy (3agady) W THUIOTE3Y Y4eOHOTO
OKCIIEPUMEHTa,  cOOMpaTh  YCTAaHOBKY W3  MPEAJIOKEHHOTO

000py0BaHUs, TPOBOAUTH OMBIT U (POPMYTUPOBATH BHIBOIBI

10.10

OC}’H.IGCTBJBITB NpsAMbIC W KOCBCHHBIC H3MCPCHUA (I)I/I3I/IquKI/IX

BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO HM3MEpPEHUS U




HCIIOJB30BaTh U3BCCTHBIC MCTOAbI OLICHKH HOI‘pGHIHOCTGfI I/IBMepeHHfI

10.11

HccnemoBaTh 3aBUCUMOCTH MEXAY (QU3NYCCKUMHU BEIIHYUHAMHU C
WCIOJIb30BAHUEM TMPSMBIX HM3MEPEHHId; MPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pe3yabTaThl TOJYyYEHHOW 3aBHUCHMOCTHU
(bU3UYECKUX BEIIMYMH B BUJIE TAaOIUIl U TpadUKOB, JI€7aTh BBIBOJIBI 11O

pe3yabTaTaM HCCICIO0OBaHUA

10.12

CobOmromaTe mpaBmiia  0€30MacHOTO  TpyJda TMpPU  TPOBEICHUU
UCCIICIOBAaHUM B paMKax y4yeOHOro OSKCIEPHUMEHTa, Yy4eOHO-
MCCIIEIOBATENILCKOW U TPOEKTHOW JAEATENbHOCTU C HCIOJIb30BAHUEM

W3MEPHUTEIIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYAOBAHUS

10.13

Pemate pacuéTHble 3aa4M ¢ SIBHO 3aaHHOM (hU3MUYECKON MOJIENbIO,
UCHONb3ysd (PU3MUECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMsI  3aJa4d  BBIOMpaThb  (PU3UYECKYI0 MOJENb, BBIICIATh
¢usnveckre BETMUUHBI U (HOPMYIIbI, HEOOXOIUMBIE I €€ peIieHHUs,
MPOBOJIUTH PACUYETHI U OLEHUBATH PEATbHOCTD MOJYYEHHOTO 3HAUCHUS

(hbU3UIECKON BETMYUHBI

10.14

Pemarr  kauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTMYECKHU
HEMPOTUBOPEUNBYIO LIETIOUKY PACCYKIEHUI C OMOpON Ha U3y4eHHBIE

3aKOHBI, 3dKOHOMCPHOCTU U (1)I/I3I/I‘IGCKI/I€ SABJICHUA

10.15

Hcnonp30BaTe MHpH  pelICHMM Y4EOHBIX 3aJad  COBPEMEHHbIE
MH(POPMAIIMOHHBIE TEXHOJIOTUH JUIsl TIOHMCKa, CTPYKTYPHUPOBAHUS,
MHTEpPIpPETAllMd M TPEJICTaBICHUS y4eOHOM W HAay4HO-NOMYJISIPHON
uHpOpMalHUY, TOJYYEHHON M3 Pa3IUYHBIX MCTOYHUKOB; KPUTHUECKHU

aHaAJIM3UPOBATH MOIYyYaeMylo HH(OPMALIHIO

10.16

[IpuBoauTh MpHUMEpHl BKJIaJa POCCUUCKUX U 3apyOekHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOpETUYECKHE 3HAHUSA MO (U3UKE B IMOBCETHEBHOMN
KHU3HH 17151 o0ecrieyeHns 0€30MacHOCTH pU 0OpaleH!: ¢ MpudbopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, JMJII COXPAHCHMs 3I0pPOBbs H

COOJTIOICHHSI HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIICH cpesie

10.18

PaGoTaTh B rpynmne ¢ BBIIOJHEHUEM Pa3IUYHBIX COLIHMAIBHBIX POJIEH,
IJIaHUPOBaTh  paboOTy  TPYIIbI, palMOHAIBbHO  paclpeiesiaTh
00SI3aHHOCTH U IUIAHUPOBATh JEATEIBbHOCTh B HECTaHJAPTHHIX
CUTYyallUsIX, aJIeKBaTHO OIIEHHMBATh BKJIAJl KaXXJOTO M3 YYaCTHHKOB

TPYIIIBI B peLlIEHHEe paccMaTpUBaeMoi mpooieMbl




11 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o01ero odpa3oBanus

11.1

JleMOHCTpHpOBAaTh Ha TMpUMepax polb U MecTo (HU3UKH B
(hOpMHUPOBAaHUHM COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B Pa3BUTHUH
COBPEMEHHON TEXHUKHU U TEXHOJIOTHUW, B MPAKTUYECKON AEATEIbHOCTH

JIO/IeH, IIETTOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUPa

11.2

Y4uTHIBaTh TPAaHULBI IPUMEHEHHS] U3YYEHHBIX (DPU3HUECKUX MOJIEIICH:
TOYEYHBIN AIEKTPUUYECKUN 3apsf, siAepHas MOJENb aTOMa, HyKJIOHHAs

MO/IEJIb AaTOMHOT'O Si/ipa MPH pelieHN: (PU3NYeCcKHX 3a1a4

11.3

Pacnio3naBate (usmueckue sBIEHUS (MPOIECCH) U OOBACHATH WX HA
OCHOBE 3aKOHOB  DJJIEKTPOJMHAMUKM W  KBAHTOBOM  (PU3UKHU:
ANIEKTpUYEcKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE JEUCTBUSA TOKAa, B3aUMOJICVICTBUE MAarHuTOB,
ANEKTPOMATrHUTHAS WHAYKLHUSA, JCHCTBHE MArHUTHOTO TOJS Ha
MPOBOAHUK C TOKOM U JABWXKYIIMMCS 3apsfl, 3JEKTPOMarHUTHbHIE
KojeOaHus W BOJIHBI, MPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpaXEHHE,  NpeloMIIeHHe, uHTepdepeHuus,  audpakuus U
MOJIIpU3allvsl CBETa, AMCIEPCUS CcBeTa, (OTOAIEKTpudecKuil dhdexT
(botoapdexr), cBeTOBOE maBIEHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIeKTpa aToMa BOJIOpPOAA, €CTECTBEHHas U  HMCKYCCTBEHHas

PaaAOaKTUBHOCTD

11.4

OnuceiBaTh H3y4YEHHbIE CBOMCTBa  BellecTBa  (IJIEKTPUUECKHE,
MarHWTHBIE, ONTHYECKHE, DIEKTPUICCKYI0 MPOBOANMOCTh Pa3INYHBIX
Cpell) U DJIEKTPOMArHUTHBIC SBIEHUS (TMPOIECCHI), HCHOIb3Ys
¢bu3nyueckre  BENWYMHBL:  JJEKTPUUECKUHA  3apsal, Ccuila TOKa,
ANEKTPUYECKOEC  HANpPSHKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHUE,
paszHocTh moteHnuanoB, DJIC, pabora Toka, MHAYKIUS MarHUTHOTO
oy, cuia Awmmepa, cwia JlopeHna, WHAYKTUBHOCTh KAaTyILKH,
SHEPTHUsl AJIEKTPUYECKOT0 M MArHUTHOTO MOJeH, Mepuoj U YacTtoTa
KosebaHuii B KoJebaTeTbHOM KOHTYpE, 3aps]l U CHJIa TOKa B MpoIlecce
FapMOHHYECKHUX JIEKTPOMATrHUTHBIX KoJIeOaHuUH, ¢dokycHoe
paccTosiHMe U OINTHUYECKas CWia JMH3bI;, MPU OMHMCAHUU MPABHIBHO
TpakToBaThb (U3NYECKUH CMBICT HCHOJB3YEMBIX BEIUYHMH, HX
0003HAYCHHUSI W EUHHIBI; YKa3blBaTh (OPMYJBI, CBS3BIBAIOIINE

AaHHYIO (1)I/I3I/I‘IGCKyIO BCJIMYMHY C APYTUMH BCIUNYNHAMUA




11.5

OnuceiBaTh U3y4EHHBIE KBAaHTOBBIE SIBJIEHUS U IIPOLIECCHI, UCTIOIb3YS
(bU3UYECKHEe BEIUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JJIMHA
BOJHBI W 4YacTOTa CBeTa, SHEPrus U HUMOyIbCc (OTOHA, MEepUOL
rmojaypacnajaa, OSHEprus CBSI3M AaTOMHBIX sA€p; IpU ONUCAHUH
MPaBUIBHO TPAKTOBATh (PU3MYECKUN CMBICT UCIIOIh3YEMbIX BEIUYHH,
ux 0003HAYCHHUS W EIUHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIINE
JaHHYI0 (PU3UYECKYIO0 BETUYMHY C JPYTUMU BEIMUYUHAMHU, BEIYUCIIATD

3HauYeHHE (PU3NYECKON BETUUHHBI

11.6

Ananu3upoBaTh (U3MYECKHE MPOLECChl M  SBIECHUS, HCIIONb3YS
¢usznyeckre 3aKOHBI M NOpUHOUIOBL:  3akoH Owma, 3aKOHBI
MOCJIEIOBATEILHOTO M MapajuIeIbHOTO COEAMHEHUsI MPOBOJHUKOB,
3akoH JDxoyns — JleHua, 3aKOH 3JE€KTPOMArHUTHOM MHAYKUWH, 3aKOH
MPSMOJIMHENHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUs CBETA,
3aKOHbl  TPEJIOMJIEHUS  CBETa, ypaBHEHHE  OWHINTEHHA IS
dotorddekra, 3aKOH COXpaHEHHS DJHEPTUU, 3aKOH COXpaHEHUs
MMIIyJbCAa, 3aKOH COXPAHEHMS JIIEKTPUUYECKOrO 3apsia, 3aKOH
COXpAaHEHUsI  MaccoBOro uwucia, nocrynatel  bopa, 3akoH
paaMOaKTUBHOTO pacmajaa; MOph OSTOM pa3inyaTh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €r0 MaTeMAaTHYEeCKOE BBIPAKCHUE U YCIOBUS

(TpaHuIIBI, 007IACTH) TPUMEHHUMOCTH

11.7

OHpe,Z[e.H}ITB HaIpaBJICHUC BCKTOpa HWHAYKIHMU MArHUTHOTO IIOJIA

MPOBOJHUKA C TOKOM, CHJIbI AMmepa v cuibl JlopeHna

11.8

CTpOI/ITI: n  OIIMUCHIBATH I/I306pa)K€HI/I€, co3aaBacMo€  IMIIOCKHM

3€pKajioM, TOHKOW JIMH301

11.9

BBITONHATE SKCIIEPUMEHTHI TI0 UCCIIEAOBAHUIO (PU3NICCKHUX SBICHUN U
MIPOIIECCOB C MCMOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TIPU
3ToM (QopMyIHpOBaTH TpoOJieMy (3a7ady) W THUNOTE3Y Y4eOHOro
OKCIIEPUMEHTa,  cOOMpaTh  YCTAaHOBKY W3  MPEAJIOKEHHOTO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBObI

11.10

OcymecTBIATh TpsIMbIE U KOCBEHHBIE M3MEPEHHs] (PHU3UUIECKHIX
BEJIMYMH; MpPH 3TOM BBIOMPATh ONTHUMAJIbHBIA CHOCOO H3MEpeHUs M

HCIIOJIB30BaTh U3BECTHBIC METOAbI OLICHKH l'IOl"peH_IHOCTeI\/'I I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C UCIOJIb30BAHUEM
NpSAMBIX ~ M3MEPEHUH; IpU OTOM KOHCTPYHUPOBAThb YCTAHOBKY,
(buKcupoBaTh pe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (U3NUYECKUX
BEJIMYMH B BUJE TaOIMIl U TPaQUKOB, J1e1aTh BEIBOJBI 110 Pe3yiIbTaTaM

ncciacagoBaHus

11.12

CobOmromate mpaBmia 0Oe30macHOro TpyJna TpU  NPOBEICHUHU




UCCIIEIOBAaHUI B paMKax ydeOHOro OSKCHEpHUMEHTa, Yy4eOHO-
MCCIIEIOBATENBCKOM M MPOEKTHOM JEATENBHOCTH C UCIIOJIb30BaHHEM

M3MEPUTEIBHBIX YCTPOHUCTB U J1a00paTOPHOTO 000pYI0BAHUS

11.13

Pemate pacuéTHble 3aa4M ¢ SIBHO 3aaHHOM (DPU3MUYECKON MOJIENbIO,
UCHONb3ysd (PU3MUECKUE 3aKOHbl M TNPUHIMIBI, HA OCHOBE aHaIM3a
yCIOBMsI  3aJa4d  BbIOMpaThb  (PU3UYECKYI0 MOJENb, BBIICIATh
¢dusnveckre BETMUUHBI U (HOPMYIIbI, HEOOXOIUMBIE I €€ peIieHHs,
MPOBOJIUTH PACUYETHI U OLCHUBATH PEATBHOCTD IMOJYYEHHOTO 3HAUCHUS

(hU3UIECKON BETMYUHBI

11.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTMYECKU
HEMPOTUBOPEUNBYIO LIETIOUKY PACCYKICHUI C OMOpON Ha U3y4eHHBIE

3aKOHBI, 3aKOHOMCPHOCTU U (1)I/I3I/I‘IGCKI/I€ SABJICHUA

11.15

Hcnonp3oBaTe NpH  pelICHMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUH JUIsl TOHMCKa, CTPYKTYPUPOBAHUS,
MHTEpPIpPETAllMA M TPEJICTABICHUS y4eOHOM W HAay4HO-NOMYJISIPHON
uHGOpMalHUY, TOJYYEeHHON W3 Pa3INYHBIX MCTOYHUKOB; KPUTHUYECKHU

aHAJIM3UPOBATH MOIy4aeMylo HH(OPMALIHIO

11.16

OOBSACHATh MPUHIUIBI ACHCTBHUSI MallUH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3nuyarh YCIOBHS WX 0€30MacHOr0 HMCIOJIb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[TpuBoAMTH TIpUMEpPHI BKJIAJa POCCUHUCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOTHit

11.18

Hcnonp30BaTh TEOpETUYECKHE 3HAHUA MO (U3UKE B IMOBCETHEBHOMN
KU3HH 111 oOecrieueHrs 6€30macHOCTH IpU OOpaIieHUH ¢ MpUuOopaMu
U TEXHUYECKUMHU YyCTPOWCTBAMH, MJII COXpPaHEHHs] 3I0pPOBbsl H

COOJTFOICHHSI HOPM JKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH cpene

11.19

PaGotath B Tpynme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYNIbl,  pPalUOHAIBHO  PACHPEACNATh
O0SI3aHHOCTM M IUIAHUPOBaTh JIEATENBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aACKBATHO OLEHUBAThb BKJIAJ KaXKIOr0 M3 YYaCTHUKOB

IPYIIBI B PELICHUE pacCMaTpUBaeMOi MPOOIeMBbI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pa3nena

Koxa npoBepsiemoro
3JIeMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O IIO3HAHMW A

1.1

®uzuka — Hayka o npupoae. Hayunbie
METOBbI ITO3HAHMS OKpYXkarolero Mupa. Posb
JKCIIEpPUMEHTa W TEOpUU B  IIpoIecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pU3HKe

1.2

MognenupoBanue (u3nyecKux SBICHUH U
npoueccoB. Hayunsie runores3sl. Ouznueckue
3aKOHBI U Teopuu. ['paHUIIBl TPUMEHUMOCTH
buznyecKkux 3aKOHOB. [TpuHnmn
coorBercTBUs. Pombp M Mecto (Qu3MKu B
dhopMupoBaHUHT COBPEMEHHOW  Hay4HOU
KapTUHBI MHUpa, B [IPaKTUYECKON

NEeITEIbHOCTH JIIONEH

MEXAHHWKA

KMHEMATHKA

2.1.1

MexaHn4eckoe ABHKCHUE. OTHOCHUTEIBLHOCTh
MEXaHHUYCCKOT'O ABHXKCHU. Cucrema orcuéra.

Tpaexropus

2.1

Ilepemenienue, cKOpocTh (CpeaHss CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepHabHOW TOYKH, UX MPOEKIMH Ha OCH
CUCTEMBbI KOOpJIMHAT. Crnoxenue

IIEPEMELICHUN U CIIOKEHUE CKOPOCTEH

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
NPAMOJIMHEHHOE JIBIDKEHUE. I'padpuxu
3aBUCUMOCTH KOOPJIMHAT, CKOpPOCTH,
YCKOpEHUS, yTH u NEepEMEILICHUS

MaTepHaanoﬁ TOYKH OT BPCMCHHA




CBoOoaHoe majienue. Y CKopeHue CBOOOTHOTO

HaacHus

KpuBonuneiinoe naBwxeHue. PaBHOMepHOe
NBWKEHWE  MaTepUalbHOM  TOYKM  TIO
OKpPY>KHOCTH. YTJIOBAasi CKOPOCTb, JIMHEWHAas
CKOpOCTb. [Tepuon u 4acToTa.

[{eHTpOCTpEMUTEIIBHOE YCKOPEHUE

Texnuueckue YCTPOMCTBA: CIIUJIOMETD,
IBUKCHHE CHapsAIOB, LENHBIE M PEMEHHBIE

nepenadn

[IpakTuueckue paboThI. N3mepenue
MTHOBEHHOU CKOpOCTH. HUccaenosanue
COOTHOIICHUSI MEXKy MyTSIMH, MPONICHHBIMU
TEJIOM  3a  IOCJIEIOBATEIbHbIE  PaBHBIE
MPOMEXYTKH BPEMEHHU MIPU PABHOYCKOPEHHOM
JBW)KEHUU C HAYaJbHOM CKOPOCTBHIO, PaBHOM
Hy10. M3ydeHue NBUKEHHUs 1IapUKa B BA3KOU
KUIAKOCTU. V3ydyeHme  JBUXKEHHsA  Telna,

OpOLIEHHOTO TOPU30OHTAIBHO

2.2

JUHAMUKA

2.2.1

[TpunImMn OTHOCHUTEIBLHOCTHU I'annnes.
IlepBeii 3akoH Hbrorona. MuepruanbHbie

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHuun cynepno3uiuu

CHJI

223

Bropoii 3akoH HberoroHa mis MarepuanbHOU
TOYKM B HWHEPUHMAIBHOW CHCTEME OTCUYETA
(UCO). Tperuihi 3akon HeloToHa mns

MaTCpHaJIbHBIX TOUCK

224

3aKOH BCEMUPHOTO TATOTeHUs. Cuia TSKECTH.

IlepBas kocMHuueckas ckopocTs. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs
CKOJIbKCHUSA u cuiia TPCHUMA IIOKOAI.

Koaddurnment tpenns. Cuna conmpoTUBICHHS




IIpH ABVXXCHUHU TEJia B JKUAKOCTH WM ra3c

2.2.7

HOCTyHaTeJ'IBHOG M BpamaTCJIbHOC IBUXCHUC

abCoIOTHO TBEPOTO Tena

2.2.8

MOMEHT CHJIbI OTHOCUTEIIBHO OCH BpalllCHHUS.
[Inevo cunbl. YcaoBusA paBHOBECUS TBEPIIOIO
tena B UCO

229

TexHudyeckne  yCTpPOMCTBA:  IOJAILIUITHUKH,

ABHUXKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTrueckue paboTel. 3yueHne OBMIKEHUS
Opycka 10 HAKJIOHHOH TMJIOCKOCTH O]
NEUCTBUEM HECKOJNLKUX cuil. HcciemoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX
B jAepopMupyeMOll TpPYyKMHE U PE3UMHOBOM
oOpasme, OT BEIWYHWHBI UX JedOopMaIlHH.
HccnenoBanue ycinoBuil paBHOBECHUS TBEPIOTO

TeJa, UMEIOIIEro OCh BpaIleHUs

23

3AKOHBI COXPAHEHMA B MEXAHUKE

2.3.1

Nmnynbc maTepuanbHOW TOYKHA, CHUCTEMBI
MaTCpruaJIbHBIX TOYCK. I/IMHyHBC CHJIbl U

HU3MCHCHUEC UMITYJIbCa TCJIa

232

3akoH coxpaHeHus wumnyiasca B HCO.

PeakTuBHOE NBUKEHUE

233

PaGora cuiiel

234

MoIIHOCTD CHJIBI

235

Kunernueckas sHeprus MarepuaibHON TOUYKH.

Teopema 0 KHUHETUYECKOU dSHEPIUU

2.3.6

IlorenumaneHas sHeprusa. IloreHumanbHas
JHEprus YIIpyTro nepopMupoBaHHON
npykuHbl. [loTeHnUManbHas DJHEpPrus Teia

BOJIM3U MTOBEPXHOCTH 3eMIIH

2.3.7

HOTGHI_[I/I&]'II)HBIG N HCINOTCHLHMAJIBHBIC CHUIIBI.
CBs3b pa6OTH HCIIOTCHIMAJIBHBIX CHUII C
N3MCHECHUCM MEXaHHIeCKOM OHEPIrun

CUCTCMBI TCII. 3aKoH COXpPAaHCHUA




MEXaHUYECKOU SHEPTUM

2.3.8 VYhpyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHnYeckue yCTpOWCTBA: JBUIKEHHE pPaKeT,
o BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
5310 CKOpPOCTEM Teln MpH HEynpyrom yzaape.

HccnenoBanne cBsi3u  pabOTbl  CHJIBI  C

H3MEHEHHEM MEXaHNYeCKOi OHCPIruu T€jia

MOJIEKYJIAPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUH

3.1.1

OcHOBHBIE HOJIOKECHUS MOJICKYJISIPHO-
KUHETHUYECKON TEOPHHU. BbpoyHoBckoe
nskenue. uddysusa. Xapakrep IBUKEHUS U

B3aMMOJICHCTBUS YaCTHUI] BEIECTBA

Mogenu cTpoeHusT Ta30B, KUIKOCTEH U
TBEPABIX TelN W  OOBSCHEHUE  CBOKCTB

BEIIECTBA HAa OCHOBE ITUX MOJENEH

Macca wMonekyn. KonudecTtBo —BemiecTsa.

[TocTostHHast ABoraapo

TermnoBoe paBHOBecue. Temmeparypa U €€

u3Mepenue. [Ilkana remneparyp Llenscust

Mopgens  uMAeadpbHOrO  rasa. OcHoBHOE
ypaBHCHHE MOJICKYJISIPHO-KHHETHICCKOM

TCOpHUHN UACAIIBHOT'O I'a3a

AOcomoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETHYECKOW SHEPIMM TEIUIOBOIO JBMXKEHUS

yactul rasa. [llkana remneparyp KenpBrHa

VpaBuenue Knanelipona — Menzgeneesa.

3akoH /lampToHa

l"azoBbie 3akoHBI. M30mpo1IecChl B U€aTbHOM
ra3¢ C IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA.

n30TepMa, U30X0pa, n300apa

TexHuueckue YCTpOMCTBA: TEPMOMETD,

O6apomerp




3.1.10

[IpakTrueckue paboTel. M3MepeHnue wmacchl
BO3/yXa B KJIacCHOM komHare. MccnenoBanue
3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSTHUS

pa3pex)EeHHOTro ra3a

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepmonuHamuueckass cucrema. BHyTpeHHsA
JHEPrusi TEPMOJUHAMMYECKOH CUCTEMBI H

Coco0bI €€ U3MEHEHUS

322

KonnyectBo Temnotsl u pabora. BHyTpeHHss

OHEPIUsa OAHOATOMHOI'O UACAJIBHOI'O ra3a

323

Buael Temmonepenauu: TEmIONPOBOIHOCTb,
KOHBEKLIMs, U3NlydeHHE. TeroéMKOCTh Tena.
VnenpHas TEIIOEMKOCTL BellecTBa. Pacyér

KOJIMYCCTBA TCIJIOTHI IIPHU TEILJIOIIECpEaauC

324

[TepBrIii 3aK0H TepMoauHamMuku. [I[pumenenue
IIEPBOTO 3aKOHAa  TEPMOIAMHAMUKHU K
u3onpoueccam. ['paduueckas mHTEpnpeTarus

paboTsI raza

3.2.5

TemoBble mamuHbl. [IpuHUUIBL IEUCTBUS
TEIUIOBBIX MamuH. [IpeoOpa3zoBanus SHEPTHHU
B TemioBbix MammHaxXx. KoadduiueHt
nmone3snoro  geictBus  (mamee —  KILJ)

terioBoi MamuHbl. [Hukin Kapao u ero KI1J]

3.2.6

Bropoit 3aKOH TEPMOAVHAMUKH.
HeoOpatumocTs  mporeccoB B NPHPOJE.
TenuoBble JBUTATEIH. DKOJIOTHYECKHE

MPOOJIEMBI TETIIO3HEPTETUKH

3.2.7

TexHuueckue YCTpOMCTBA: JIBUTATENh
BHYTPEHHETO CropaHus, OBITOBOA

XOJIOAWJIBHHK, KOHIUITHOHED

3.2.8

[TpakTuyeckue padboTsl. 3MepeHue yaeabHOR

TEIUIOEMKOCTH

3.3

ATPEI'ATHBIE COCTOSHMA BEILECBA. ®A30BBLIE ITEPEXO/IbI

3.3.1

[TapoobpazoBanue u KoHAeHcarus. Vcnapenne




u KUIICHHE. VY nenbHas TerIoTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATYpPhI

KUIICHHUA OT JaBJICHUA

AOcCoNIOTHAE ¥ OTHOCHTEIBHAS BIIAXKHOCTh

332 BO3ayxa. HacelenHslil nap
Teépmoe  Teno. Kpucrannnueckue u
333 amopdHbIe Tenma. AHH30TPONHS  CBOMCTB
o KPUCTAJLJIOB. Kunkue KPUCTaJUIBIL.
CoBpeMeHHbIE MaTEpHUAITBI
334 [InaBnenne u Kpuctamuzauus. Y aenbHas
o teruiora TiaBneHus. Cyomumanus
335 YpaBHEHHE TEIIOBOTO OamaHca
TexHHUecKHe yCTPOWCTBA: THUTPOMETP H
336 MICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTHH
o MOJIy4YEHHUsI COBPEMEHHBIX MaTepUaloB, B TOM
YHUCJie HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUHI
337 [IpakTuueckue paboThI. N3mepenue
o BJIQXKHOCTH BO3/1yXa
4 SJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
ny DnekTpu3anus Tejl. JJIeKTpudeckui 3apsia. JIBa
o BUJIA AJIEKTPUUECKUX 3apsiIOB
[IpoBoaHMKwH, TUDIIEKTPUKU u
4.1.2
MOJIYITPOBOIHUKHU
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOT0 3apsiaa
4.14 B3aumopeiictsue 3aps10B. 3akoH Kynona
4.1 DneKTpuuecKoe noJie. Hanpsxéanocts
415 ANEKTPUYECKOTO MOJIS. [TpuHumn
o cynepno3uiuu.  JIuHUM ~ HanpsHKEHHOCTH
AIEKTPUYECKOTO OIS
416 PaGora cunm  37M€KTPOCTATUYECKOTO  MOJS.
o [Torenmman. Pa3HOCTh MOTEHLIMATIOB
417 [IpoBOAHUKK M NUANEKTPUKH B IMOCTOSHHOM

SJICKTPUYCCKOM ITI0JIC. I[I/IE)JIGKTpI/I‘-IeCKaH




IMPOHUIAEMOCTDb

DIIEKTPOEMKOCTb. Konpaencarop.
4.1.8 ONEeKTPOEMKOCTh IIOCKOIO  KOHJIEHCATOpa.
OHeprus 3apsHKEHHOTO KOHACHCATOpa
TexHuueckue  yCTPOMCTBA:  AJIEKTPOCKOT,
419 ANEKTPOMETpP, DJIEKTPOCTATUYECKAs 3alUTa,
o 3a3eMJICHHE AJIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBIN IIPUHTED
41,10 IIpakTnueckue paboThl. N3mepenue

AIIEKTPOEMKOCTH KOHJICHCATOPA

4.2

TIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMUHbBIX

CPEJIAX

VcaoBus CYIICCTBOBAHUA IIOCTOSAHHOI'O

4.2.1 aJeKTpuyeckoro Toka. Mcrounuku toka. Cuna
ToKa. [IocTOsTHHBIN TOK
422 Hanpsixenue. 3akon OMa 1151 ydacTka 1enu
Y DJIEKTPUYECKOE COMPOTUBJICHUE. Y IETBbHOE
o COMPOTHUBIICHUE BEILIECTBA
454 IlocnenoBarensHOE, napajieJbHoe,
o CMeIlIaHHOE COeMHEHNE TPOBOHHUKOB
Pabota anekTpudeckoro Toka. 3akoH JIkoyis
4.2.5
— Jlenua
4.2.6 MOUIHOCTB 3JIEKTPUIYECKOTO TOKA
anekTpoaBwkymas cuna (mamee — JJC) nm
427 BHYTPEHHEE COMPOTUBIICHHE HUCTOYHUKA TOKA.
o 3akon Oma I8 TOJTHOW  (3aMKHYTOM)
anekTpudeckoit nenu. Koporkoe 3ambikaHue
DneKTpoHHas MIPOBOIUMOCTD TBEPIBIX
428 METAJJIOB.  3aBUCUMOCTb  COIPOTUBJICHUS
o METaJJIOB oT TEeMIIepaTyphI.
CBepXIpoBOAMMOCTh
Y DJIeKTpUYeCKMd TOK B Bakyyme. CBoiicTBa
o AJEKTPOHHBIX ITyYKOB
4.2.10 [TonmynpoBonuuku. CoOCTBEHHAs! M IPUMECHAs




MPOBOJUMOCTh TOJYIPOBOAHUKOB. (CBOMCTBa

p-n nepexona. [lomynpoBoAHUKOBEIE TPUOOPHI

4.2.11

DONEeKTpUYECKUt  TOK B DJIEKTPOJUTAX.
DNEeKTpOoNUTHYECKAs IHUCCOLHAIINSL.

DneKTpoan3

4.2.12

DNeKTpUYECKUil TOK B rasax.
CaMOCTOSTEIbHEIN W HECAMOCTOSTEIbHBIN
paspsan. PaznuuHble THUIBI CaMOCTOSITEIHLHOTO

pazpsaa. Monnus. [1nazma

4.2.13

TexHuueckue YCTPOMCTBA: aMIiepmeTp,
BOJIBTMCTD, peocTar, NCTOYHHUKU TOKa,
AJIEKTpOHarpeBaTesbHbIe npuOopHI,
3JIEKTPOOCBETUTENILHBIE IPUOOPHI, TEPMOMETP
COTIPOTUBIICHUS, BaKyyMHBIN JTMO]1,
TEPMUCTOPBI u (boTOpE3UCTOPHI,

MTOJTYITPOBOTHUKOBBIA U0/, TaTbBaHUKA

4.2.14

[IpakTnueckue paboThI. N3zyuenue
CMELIAHHOTO COEIMHEHMSI PE3UCTOPOB.

N3mepenne 3JIC HUCTOYHMKA TOKa M €rO
BHYTpPEHHEro comnporusienus. HaOmronenue

3JIEKTPOIH3a

11 KJTACC

Kon
pa3nena

Koanposepsiemoro
3JIeMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

4

SJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAY KW A

4.3.1

IlocTosHHEIE MarHuThl. B3aumonelcTBue

IIOCTOSAHHBIX MAarHuTOB

432

MaruuTtHOoe moNe. BekTop MarHuTHOU
uHayKuud.  [lpuHIun — cynepno3uiui.
Jluanm mMaruuTHOM uWHAOykuuu. KapTtuna
JIMHUA  MAarHuTHOW  HMHAYKUMH  T0JA

IIOCTOSHHBIX MarHuToB




MarautHoe 1O0J€ NIPOBOJHUKA C TOKOM.
KapTuHa nuHUI 10N AJUHHOIO IPSMOTO

IMPOBOAHHMKA MW 3aMKHYTOI'0 KOJIBLEBOI'O

433 NPOBOJIHKKA, KAaTYIIKA C TOKOM. OIBIT
Opcrena. BzaumoaelicTBue NpoOBOIHUKOB C
TOKOM
434 Cuna Amnepa, €€ MOyJIb U HallpaBJIEHUE
Cuna JlopeHua, e€ MOAyJ b U HallpaBJiEHUE.
JIBrokeHue  3apsDKEHHOM — 4acTUIBl B
433 OIHOPOJHOM MArHMTHOM mone. PaGora
cunsl JlopeHua
4.3.6 SIBrieHME ANEKTPOMArHUTHON UHIYKIIUHA
4.3.7 [ToTok BekTOpa MAarHUTHOM MHIYKIIMU
O/1C uHAYKIMH. 3aKOH IEKTPOMarHuTHON
4.3.8 unnyknun dapanes
Buxpesoe anektpuueckoe moge. IJC
WHJYKIMA B TIPOBOJHUKE, JBHXKYIIEMCS
4.3.9 MOCTYNATeNbHO B OJJHOPOTHOM MAarHUTHOM
IoJjie
4.3.10 [IpaBuno Jlenna
NHnyKTUBHOCTH. SIBIEHME CAMOMHIYKIUH.
4.3.11 OJ1C caMOMHIYKIIMU
DHeprusi MarHUTHOTO TIOJIS KaTYIIKH C
43,12
TOKOM
43.13 DNEeKTPOMAarHUTHOE TOJIe
TexHuueckue  yCTPOWCTBA:  TMOCTOSTHHBIC
MAarHHUTEI, AJIEKTPOMATHUTBI,
43.14
AJIEKTPOBUTATETb, YCKOPHUTEIH
AJIEMEHTAPHBIX YaCTUI, MHAYKIIMOHHAS T1€Yb
[IpakTuueckue paboTHL. N3yuenue
MarHuTHOTO TIOJIS1 KATYIIKH C TOKOM.
43.15 UccnenoBanue OEMCTBUS  MMOCTOSHHOTO

MarHurTa Ha paMKy ¢ TokoM. MccrnenoBanue

SABJICHUA BHGKTpOMaFHI/ITHOfI HHAYKIIUU




KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKUE N OJIEKTPOMAI'HUTHBIE KOJIEBAHU S

Konebarensnass cucrema. CBoOOIHEBIE
Kosnebanusa. ['apMoHMYEcKHe KoyeOaHUs.
5.1.1
[lepmon, wdacrora, ammumTyna u ¢asza

KoOJIeOaHuM

[IpyxuHHBI MasTHUK. MaremaTudyecKkui

MasiTHHUK

YpaBHEHHE TapMOHUYECKHX KOJICOaHMIA.
5.1.3 Kunematnueckoe u JTUHAMUYECKOE

OITHCaHKE KO0JIe0aTEILHOrO JBHKCHU S

[Ipespamenue SHEPIrUu pu
rapMOHHUYECKHUX KOJICOaHHSX. CBs3b
5.14 AMIUTATY/IbI Konedauuii HCXOIHOU
BEJIMYMHBI C aMIUTUTyJaMu KoJjieOaHui eé

CKOPOCTH U YCKOPEHUs

Konebarenbubiii  koHTYp.  CBOOOIHBIE
AIIEKTPOMArHUTHBIE KOJIeOaHMS B
UACATbHOM  KOJIEOATeIbHOM  KOHTYpE.
AHanorus MeEXIy MEXaHHYeCKMMH U
3JIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

®opmyna ToMcoHa

3aKOH COXpaHEHHS PHEPTUU B UICATbHOM

KoJe0aTeTbHOM KOHTYpE

BreiHyKIeHHBIE MEXaHUYECKUE KOJIeOaHusI.
Pe3onanc. Pe3onanchHas KpHBasl.
BBIHy)KI[eHHBIe SJICKTPOMArHuTHBIC

KOJICOaHHU.

Ilepemennbiii  Tok.  CuHHycOUAANbHBIN

MEPEMEHHBIN TOK.

MontHocTh MIEPEMEHHOTO TOKA.
5.1.9 AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUYECHUE

CHJIBI TOKA W HaIIPSAXKCHUSA

5.1.10 Tpancdopmarop. [IponsBoactso, mepempayua




U TMOTpeOsIeHne 3JIEKTPUUECKON SHEPTUu.
DKOJIOTHYECKUE PUCKU MPU MPOU3BOJCTBE
AJIEKTPUYECKON SHEPIruu. Kynerypa
HUCITOJIB30BaHUA QJICKTPOSHECPTHUU B

MOBCEIHEBHOMN KU3HU

5.1.11

TexHuyeckue ycTpoucTBa: ceiicMorpad,
BIEKTPUYECKHUI 3BOHOK, JINHUHA

aJIeKTpoIepeaayd

5.1.12

[Ipaktnueckne pabotel. HMccnmemoBanue
3aBHCHMOCTH TEpPHOJa MalbIX KoJeOaHUit
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacChl
rpy3a. MccrnenoBanue nepeMeHHOTO TOKa B
LeNu U3 TOCIeN0BaTeIbHO COECTUHEHHBIX

KOHJIEHCATOPa, KaTyIIKU U PE3UCTOpa

5.2

MEXAHUWYECKUE U S3JIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanuueckue BOJIHBI, YCIIOBUS
pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHuss W JJIMHA  BOJIHBL

HonepeqHHe " IpOJ0JIbHBIC BOJIHBI

522

WnTepdepenius U audpaxius

MEXaHHNYCCKHX BOJIH

523

3Byk. CKOpoCTh 3ByKa. I'pOMKOCTBH 3ByKa.

Bricora Tona. TemOp 3ByKa

524

ONEKTPOMarHUTHHIE  BOJIHBIL. Y CJIOBHSA
U3JIydEHUS  DJIEKTPOMATHUTHBIX  BOJIH.
B3anmMHuas opuenTtanus Bextopos E, B u v

B QJIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

5.25

CpoiicTBa  3JIGKTPOMAarHUTHBIX  BOJIH:
OTpaXXCHUC, MPCIOMJICHUC, MOJIApU3alus,
mudpakaus, uHTepdheperus. CKOpoOCTh

QJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH.
HpI/IMeHeHI/Ie QJICKTPOMAariuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHUMIBI PaTUOCBA3U W TEJICBHUJICHHUS.




Pagnomoxarnus. DJIEKTPOMarHuTHOE

3arpsiI3HEHUE OKPYKAIOLIEN Cpebl

5.2.8

TexHu4eckue yCTPOWCTBA: MY3bIKAJIBHBIC
UHCTPYMEHTBHI, YJIBTPa3ByKOBas
NUAarHOCTHKa B TEXHUKE M MEIMLMHE,
pamap,  pagUONpPUEMHHUK,  TEIEBHU30D,

anTeHHa, Tenedon, CBY-meyp

53

OIITUKA

5.3.1

[IpssMoMHENTHOE PACIpPOCTPAHEHUE CBETA

B OJIHOPOJIHOM cpene. JIyu cBeTa

532

OtpaxeHnne cBeTa. 3aKOHBI OTPAKECHUS
ceta. [locTpoeHne M300pakeHNI B TIOCKOM

3epKaiie

533

Ilpenomnenne cBeTa. 3aKkOHBI MPETOMIICHHS
CcBeTa. AGCONIOTHBIN HoKa3areb

MMpCIOMIICHUSA

534

Iomuoe BHYTPEHHEE OTpaKEHHUE.
[IpenenbHblid yroja MOJHOTO BHYTPEHHETO

OTpaXKEHUS

5.35

Hucnepcust  cBera. CIOXHBIM  cocTaB

Ocnoro ceera. LlBer

53.6

Cobuparone ¥ pacceuBarolllie JUH3bI.
Tonkasg nuH3a. POKYyCHOE pACCTOSHHUE U
ONTHYECKass  CWiIa  TOHKOM  JIMH3BL.
[Toctpoenne n3o00pakeHU B COOMPAIOIINX
n paccenBalomux JauH3ax. Dopmyna
TOHKOW JHH3LIL. YBEIWUCHHE, J1aBacMoe

JIMH30U

5.3.7

IIpenensl NpUMEHMMOCTH F€OMETPUYECKON

OIITUKH

53.8

HNutepdepentius  cBera.  KorepeHTHbIC
MCTOYHUKH. YcnoBus HaOJIIOICHUS
MaKCHMYyMOB U MHUHUMYMOB B
UHTep(PEPEHIIMOHHOW KapTHMHE OT JBYX

CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB




Hudpakuus  cBera.  JludpakuuonHas

pemérka. YciaoBue HAOMIOACHUS TIABHBIX

5.3.9 MaKCHUMYMOB npu aJIeHun
MOHOXPOMATHUYECKOTO cBeTa Ha
TU(PAKIMOHHYIO PEIIETKY
5.3.10 [Tonspuzanus ceera
TexHUUeckre yCTpPOMCTBA: OYKH, JIyNa,
doToanmapar, NPOSKIMOHHBIA ammapar,
5.3.11 MHKPOCKOTI, TEIECKOT, BOJIOKOHHAS
OITHKA, TU(ppaKkInOHHAS pemeérka,
TOJIIPOU T
[IpakTnueckue paboTHI. N3mepenne
5312 nokasarenst npenomuieHus. VccinenoBanue

CBOMCTB  W300paXeHWH B  JIMH3AX.

HaGmonenue aucnepcuu cBera

DJIEMEHTHI CIIELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTH

6.1

['panuubl TPUMEHUMOCTH KJIACCHYECKOU
MEXaHUKH. ITocTynatsl TeopUu
OTHOCHUTENIbHOCTH: MHBAapUaHTHOCTh
MOAYJsl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCHUTETHLHOCTD OOAHOBPEMCHHOCTH.
BaMGI[JIeHI/Ie BpEMCHU U  COKpAlICHUC

TUINHBI

6.3

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBsA3p Macchl C HEPrHEN W HMMIYJIbCOM
CBOOOJHOW YacTHULbl. OHEpPrus IOKOs

CBOOOIHOI YaCTHUIIBI

KBAHTOBAA ®U3MKA

7.1

BJIEMEHTBI KBAHTOBOI OIITUKH

7.1.1

®otonbl. Popmyiia Ilnanka cBs3u 3HEpruu
dboToHAa C €ro YacTtoTol. OHeprus u

uMIynbe GOTOHA

OtkpsiTie U uccneaoBanue horodrddexra.




OIEBITEI AT. CroxeToBa. 3aKOHEI

dorordpdekra

YpaBHeHue OHHIITEHHA IS
dhoTorddekra. «Kpacnas TpaHMIIA

dorordpdekra

7.1.4

Hasnenue ceeta. Onbitel [1.H. Jlebenena

7.1.5

XUMHYECKOE NENCTBUE CBETA

TexHuueckue yCTpoucTBa: (OTOIIEMEHT,
dboTomaTymk, COJIHEUHAas Oartapes,

CBETOAHO

7.2

CTPOEHHME ATOMA

7.2.1

Monens atoma TomcoHa. OnbBITEI
Pesepdopra no uccnenoBaHUIO CTPOCHUS

aTomMa. HnaHeTapHa;I MOACIIb aTOMa

7.2.2

[Toctynater bopa. N3nyuenune u
norjomieHue (OTOHOB TIPHU  TMEPEXOe
aToMa C OJHOTO YPOBHS DJHEPrUHM Ha
npyroii. Bunsl ciektpoB. CriekTp ypoBHeEH

SHEPTUU aToMa BOJIOPO/Ia

7.2.3

BonHoBEIE cBoMcTBa 4YacTHUll. BOJHEBI ne
bponns. KopnyckyisipHo-BOITHOBOM
nyanusMm. Jludpakmus dIJIEKTpOHOB Ha

KpHUCTaJIJIax

7.2.4

CrioHTaHHOE W BBIHY>KACHHOC H3JTYUCHHUC.

YceTpoilcTBO U MPUHITUTT PabOTHI Jlazepa

7.2.5

TexHUueCKHe YCTPOMCTBA: CIEKTPaJIbHbBIN
aHanu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

[Ipaktuyeckne  pabotel.  Habmionenue

JIMHEYaTOro CIEeKTpa

7.3

ATOMHOE APO

7.3.1

Meroasl HAOMIONEHUS W PETHCTPALUU

SJICMCHTApPHBIX YaCTUI]

7.3.2

OTkpbITHE  PAAMOAKTUBHOCTH.  ONBITHI




Pesepdopna mo onpeneneHuio cocraBa
pannoakTUBHOro u3iydeHus. (CBolicTBa
anb(da-, 6eTa-, ramMmma-u3rydeHus. BrivsHue

PaaAnOaKTUBHOCTH HaA JXUBBIC OPraHU3MBbI

7.3.3

OTkpblTHE  TPOTOHAa W HEUTpOHAa.
Hyxnonnass mozens siapa ['eiizenbepra —
WBanenko. 3apsan snpa. MaccoBoe 4uciio

sapa. M3oTomnsl

7.3.4

Anbda-pacnaz. DIIeKTPOHHBII "
NMO3UTPOHHBI  Oera-pacman.  ['amma-
U3ITy4YCHUE. 3aKOH  paJMOAKTHBHOTO

pacriaga

7.3.5

OHepruss CBA3M HYKIOHOB B  fJIpeE.

Anepubie cunbl. Jlegekt Macchl siapa

7.3.6

Slnepuble peakuuu. JleneHue U CHHTE3

sanep

7.3.7

S nepHbiit peakTop. TepMosniepHbIi
cuHre3. [IpoGneMbl ¥  TEPCHEKTHBBI
SIICPHOM  DHEPreTUKU.  IDKOJOTHYECKHUE

ACIEKTHI SIEPHOU DJHEPIETUKU

7.3.8

OnemeHtapHple  4acTUlbl.  OTKpbITHE
MO3UTPOHA. DyHaMeHTaIbHbIE

B3aUMOJIEHCTBUS

7.3.9

TexHudyeckue  yCTpOMCTBA:  JO3UMETD,
Kamepa BuibcoHa, AIEpHBIA peakTop,

aroMHas bomOa

7.3.10

[Ipaktuyeckne paboTel. McciaenoBanue
TPEKOB JaCTHUI] (mo TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bénmnoro nHeba. CosBesmus, spKue

3Bé3I[BI, IIJIaHCThI, X BUAUMOC NBUKCHUC

8.2

Conneunass cucrema. llma"HeTsl 3eMHOU

T'PYIIIIBI. IInaHeThI-TUTaHTHI n ux




CITYTHUKH, KapJIMKOBBIC ILJIAHCTHI. Mangsie

Tenna COTHEYHOH CUCTEMBI

8.3

Connne, d¢ortochepa u  armocdepa.

CoJiHeuHast aKTUBHOCTD

8.4

Ucrounuk sneprun CoJiHIIA U 3BE3N

8.5

3BE3bI, WX OCHOBHBIE XapPAKTCPUCTUKHU:
Macca, CBETUMOCTb, paJHNycC, TeMIepaTypa,
ux B3alMOCBSI3b. Huarpamma
«CHEKTPAJIbHBIA KJIacC — CBETUMOCTH.
3BE3abI IUVIAaBHOM  ITOCJIEIOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTB» IS

3BE3/] ITIaBHOH MOCJIEN0BATEILHOCTH

8.6

Buyrpennee CTpOEHUE 3BE3.
CoBpemeHHbIE IpeACTaBICHHS 0
MIPOUCXOXKICHUU U 3BoJtounu CosHIa v 3BE3.

OTankl )KU3HU 3BE3]T

8.7

Muneunbii  Ilyte — Hama [amaktuka.
CnupanbHasgs  cTpykTypa  [anakTukwy,
pacnpenenenue 3BE3N, Ta3a U IBUIM.
[Tonoxenne wu nBuxenue ConHima B
lamaktuke. Ilmockas w  cdepudeckas

noacucTeMbl [ amakTUKHU

8.8

Tunmer ramaktuk. PagmoranakTwkp U

KkBa3apbl. UEpHBIE IBIPHI B A/Ipax ralaKTUK

8.9

Bcenennas.  Pacmupenue  BceneHHOM.
3akon XaOOma. Pas0Oeranme rajakTHk.
Bo3pact u pamuyc BcenenHoil, Teopus
bonpmioro B3peiBa. Mogens  «ropsuen

Bcenennoii». PenukToBoe uzinyueHue

8.10

MacmrabHass ~ cTpykTypa  Bcenennoii.
Meraranaktuka. Hepeménnsie npoGiiemsl

aCTPOHOMHU




YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Yueonukn u3 PenepaabHoro nepeuns (PILY):

®dusuka. 10 knacc: yueOHuK: 6a30BbIN U yTiyOJIeHHBIN ypoBHU / I7.51.
Msxumes, b.b. byxosues, H.H. Corckuii; mon pea. H.A. TlapdbentbeBoit. —
M.: AO «IIpocerienue.

®dusuka. 11 knacc: yueOHUK: 6a30BbIN U yTiyOJIeHHBIN ypoBHM / I7.51.
Msikuies, b.b. byxosues, B.M. Yapyrun; nox pen. H.A. IlapdentbeBoit. —
M.: AO «IIpocBenieHue».

3aaYHUKU U TPAKTUKYMBbI:

C6opnuk 3anau no ¢usuke. 10—11 xmaccer: 6a30BbIi ypoBens / H.A.
[TapdentreBa. — M.: AO «IIpocsemnieHue.

Coopuuk 3ama4 o ¢pusuke: 10-11 xmacest / A.Il. PeimkeBua. — M.: AO
«IIpocBelienuey (kraccuieckuti CRymHuK 3mou JUHeluKyu Ha 6az080M YpPosHe).
Terpaau g naboparopHbix padoT no ¢usuke. 10 u 11 kimaccel: 6a30BbI U
yrayosnennsii ypoBau / H.A. TlapdentseBa. — M.: AO «IIpocsemieHue.

METOJUYECKHUE MATEPHUAJIBI J1JI1 YYUTEJIA

HopmaTuBHbIe ¥ IVIAHUPYIOIME MATEPUAJIBI:

denepanpHas paboyast mporpaMma CpeIHero 001ero oopa3oBaHus Mo PU3NKeE
(6a30BBIi YPOBEHB).

®duszuka. Meroguueckoe mocooue. 10—11 kmaccol: 6a30BbIit ypoBeHnb / H.A.
[TapdentreBa. — M.: AO «IIpocsemnieHue.

Iloypounble pa3padoTky U AWAAKTHYECKHE MATePHAIbI:

[Toypounsie pazpabotku o ¢pusuke. 10 kiacc: 6a30BbIi ypoBeHb / B.A.
Bonkos. — M.: BAKO.

[Toypounsie pazpabotku 1o ¢usuke. 11 kiacc: 6a30BbIi ypoBeHb / B.A.
Bonkos. — M.: BAKO.

KonTtpoJsabHo-u3mMeputesbHbie MaTepuanbl (KUM):

®duzuka. CaMoCTOsITEIbHBIE U KOHTPOJIbHBIE paboThl. 10—11 kitaccel: 6a30BbIi
ypoBeHb / A.E. Mapon, E.A. Mapon. — M.: IIpocgerienue.
KonTponbHo-uzmepurensasie Matepuainbl. Ousuka. 10 xinace / Coct. H.U.
3opun. — M.: BAKO.

KonTponbHo-uzmepurensasie Matepuainbl. Ousuka. 11 xiace / Coct. O.U.
I'pomueBa. — M.: BAKO.

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET



I'ocynapcrBenHble Bepu(puuMpoBaHHbIe IJIAT(GOPMBI:

bubmuoteka [[OK ®T'UC «Mos mikomay — WHTEPaKTUBHBIC YPOKH, 0a30BbIE
TECThI, BUACOPOIUKU U CUMYJISIIUH 1o ¢pusuke 1ig 10—11 kmaccos.
Poccuiickas snektponnas nikosna (POIII) — moaHblil CTpYKTYpUPOBAHHBIN KypC
0a30B0OI1 PU3HMKHU CTapIEH HIKOJIBI C OOBICHEHUSAMH U MPOBEPOYHBIMU
3a/IaHUSIMHU.

BuprtyajibHble IPAKTUKYMBI M IEMOHCTPAIIUN:

Buptyansnsie nadoparopun OI'UC «Mos 111ko0J1a» — UHTEPAKTUBHBIC
nabopaTopHbIe pabOThI MO MEXAHUKE, MOJIEKYJISIPHON (pU3uKe U
ANEKTPOJMHAMUKE 0A30BOT0 YPOBHSI.

PhET Interactive Simulations — HarmsgHbIE OHIANH-MOIETH HU3HIECKUX
3aKOHOB JJIs1 IGMOHCTPALIMU Ha YpOKax 0a30BOr0 ypOBHSI.

TemaTH4ecKuil KOHTPOJIb U MOATOTOBKA K dK3aMeHaM:

denepanbHblil THCTUTYT negaroruyeckux uaMepenuit (DUIN) — OTKphITHIM
6ank 3aganuii EI'D myist oTpaboTku 0a30BbIX (PU3HUECKUX MOHATUHN U
pacyE€THBIX 3a1a4.

[udposoii coopuuk 3amau o pusuke (aBrop H.A. Ilapdentoena,
uznarenabcTBO «IIpocBenienne») — WHTepaKTUBHAS OHJIAHH-TIaTPopMa
aBTOMATUYECKOIN MPOBEPKU JOMAIIHUX 33JIAHUN.
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