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HOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma mo ¢usuke mis 10-11 kiaccoB cocTaBieHa Ha OCHOBE CIIETYIOIIMX
HOPMaTHBHO-TIPABOBBIX M HHCTPYKTUBHO-METOANYECKUX JOKYMEHTOB!
o @enepasnibHoro 3akoHa «OO0 oOpasoBanun B Poccuiickoir ®enepaunn» Ne273-d3 ot
29.12.2012r.
e OI'OC COO (npuka3 Munnpocsenierust PO Ne413 ot 17.05.2012r).
e OOIT COO (npuka3 Munnpocsemienust PO Ne 371 ot 18.05.2023).
¢ [lpukaza Munnpocsemenus Poccun ot 9 oxtsi6ps 2024 1. Ne 704 «O BHeceHHH M3MEHEHU B
HEKOTOpble NIpHKa3bl MuHHCTepcTBa mnpocsemennus Poccuiickonn ®denepanuu, Kacaromuecs
(benepanabHBIX 00pa30BaTENBHBIX TPOrPaMM HAYAIBHOTO 00Imero oOpa3oBaHUs, OCHOBHOTO
00111ero 00pa30BaHUs U CPEAHETO OOIIETO 0Opa30BaAHUSY.
e (OCHOBHOI 00pa3oBaTEIBLHON MpOTrpaMMbl cpeaHero odiero oopazoBanus MBOY «DoxkuHckas
COLL Ne2y.
e [lonoxenus o pa3paboTKe M YTBEPKICHUM pabOUYMX MPOrpaMM Y4eOHBIX MPEIMETOB, KypCOB,
mucruriuH (Moayneit) MBOY «®oxkunckas COLT Ne2».
e VYue6Horo miana OOII COO MBOY «®oxunckas COLL Ne2y na 2025-2026 y4ueOHBbIit ro.
e Kanennapuoro yue6noro rpaduka Ha 2025 — 2026 yuebnbiii ron MBOY «®oxunckas COII
No2y.
o @enepanbHOlt pabouelt nporpammbl COO 1o yuebHOMY npeamety ¢usuka ais 10-11 kmaccos.

Copnepxanue mnporpaMMmbl 1O (U3MKE HAIMpaBiIeHO Ha (opMupoBaHue
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHpa obydaromuxcs 10-11 kimaccoB tmipu
oOydeHnH ux Qu3rke Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IESITEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanmsim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEAMETHBIM pe3yJbTaTaM
oOydeHHMsI, a TaKKe YYUTHIBAET HEOOXOJUMOCTh peaTH3alUU MEKIPEIMETHBIX
cBs3eld (DU3MKU C €CTECTBEHHO-HAyYHBIMH YYEOHBIMU TIpeamMeramMu. B Hel
OTIPEJICIISIIOTCS. OCHOBHBIC IENH M3Yy4YeHUS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJIbTaThl OCBOCHHS Kypca (PU3UKH: JTUYHOCTHEHIE,
MeTarpeIMeTHbIe, TpeAMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma mo Gpu3uKe BKIIOYALT:

e IUIAHUPYEMBIE PE3yJIbTAaThl OCBOCHHUS Kypca PU3MKHN Ha 6a30BOM YPOBHE, B

TOM YHMCJIE TPEeIMETHBIE Pe3yIbTaThI M0 TOJaM 00y4EHHS;

e coaepxkaHue yueOHoro npenmera «dusukay no rogam o0ydeHusl.

du3rka Kak Hayka O HauOoyiee OOIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KadecTBe y4eOHOIo MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIA BKJIaJ B CUCTEMY
3HaHU 00 oKpykaronieMm mupe. IKoapHBIN Kype GUBHKH — CHCTEMOOOpa3yOmuii
JUTSI €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEIMETOB, MOCKOIBKY (DU3MYECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUH, H3y4yaeMbIX XHMHEH, OMOJIOTHEeH,
dbusnueckoit reorpadueit u actpoHomuel. Mcmonp3oBaHWE MW AKTHBHOE
NpUMEHEeHUEe  (PU3NYECKUX 3HAHUM  ONpejesseT Xapakrep U pa3BUTHE
pPa3HOOOpa3HbIX TEXHOJOTMH B cdepe HHEPreTHKU, TPaHCIOPTa, OCBOCHUS



KOCMOCa, IMOJIYYEHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMU CBOMCTBAMHM U JIPYTHUX.
N3yyenue QU3MKM BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHHE €CTECTBEHHO-
HAay4YHOU KapTHUHBI MHpa OOydaroluxcs, B (OpPMHPOBAHUE YMEHHHN NPUMEHATH
HAy4YHbII METO]I MO3HAHUS [IPU BBINIOJHEHUH UMH YYE€OHBIX UCCIEAOBAHMIA.

B ocHOBy kypca ¢(usuku s ypoBHS CpeaHero ooOiero oOpa3oBaHUs
MOJIOKEH pAJl HUAEH, KOTOpble MOXXHO paccMaTpUBaThb Kak MPUHLUIBI €ro
MOCTPOECHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET Kak
BOMPOCHI KJIIACCUUYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMuUpoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
noJie.

Hoesa eymanumapuszayuu. BEE peanuzanus mnpeanojiaraeT MCIOIb30BaHUE
TYMaHUTApHOTO TOTEHIMaNa (U3MYECKOM HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTHeM OOIIECTBAa, a TaKkKEe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMH MPOOIeMaMH.

Hoess  npuknaonoti nanpaenennocmu. Kypc ¢Gu3ukm — mpenmnosaraet
3HAKOMCTBO C IIMPOKHM KPYIrOM TEXHUUYECKHUX U TEXHOJOTHYECKHUX MPUIIOKEHUN
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke OOCYXIACHUS
po0OJIeM pallOHAIBHOTO MPUPOOTIOIB30BAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CtepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEIHEro OOIIero
oOpa3zoBaHus SBIAIOTCSA (U3UYECKHe Teopuu ((popMHUpoOBaHHE MPEICTABICHHUHA O
CTPYKTYpE MOCTPOCHUSI (PU3NYECKON TEOpUH, posin (PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIMIIOB B  COBPEMEHHBIX IPEACTABICHUSAX O MPUPOAE, TPAHMIAX
IIPUMEHUMOCTH TEOPUH, I OIMCAaHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U
MIPOIIECCOB).

CucTeMHO-AESTENIbHOCTHBIN MOAX0 B Kypce (DU3MKU peanusyercs Mpexkie
BCEro 3a CYET OpraHU3alUU 3KCIEPUMEHTAIBHOM AESATENBHOCTH OO0YYarOIINUXCH.
Hns  6a3oBoro ypoBHS Kypca (U3MKH — 3TO HCIOJIB30BAHHE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB M J1AOOPaTOpHBIX pabdoT,
KOTOpBIE B Iporpamme mno ¢u3uke 0oObeIUHEHBI B OOLIMI CIUCOK YyYEHHYECKHX
NPaKTHYECKUX paboT. BoijeneHue B yka3aHHOM NepeyHe J1abopaTOpHBIX padorT,
INPOBOJUMBIX JUII KOHTPOJSL M  OLIEHKH, OCYIIECTBISAECTCA  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO MPOLECCAa HUCXOAS U3 OCOOEHHOCTEW IIJIAHUPOBAHUS M



ocHalleHus kaOunera ¢u3uku. Ilpu 3ToM oOecreuuBaeTcs OBIAICHUE
O0yJaIOUIMMHCS YMEHHUSIMH TPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHHS
3aBHCUMOCTEH (PU3MYECKHX BEJIMYMH W IIOCTAHOBKY OIIBITOB IO TPOBEpPKE
MPEI0KEHHBIX THIIOTE3.

Bonbmioe BHHMaHWE yAENSETCS PEUICHUIO PACYETHBIX W KAadeCTBEHHBIX
3agad. [lpu 3TOM 17151 pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJjaHHON (PU3MUECKO MOIETIbIO, TIO3BOJISIONINE TIPUMEHSATh N3YUCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jena Kypca, TaK U MHTETPUPYs 3HAHUS W3
pa3HBIX pasnesoB. JJig KaueCTBEHHBIX 3a/lad MPUOPUTETOM SIBISIFOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKAaHUSI (PU3NYECKUX SBICHUN M TPOIECCOB B OKpY’KaOIIEH
KHU3HU, TpeOyromue BbIOOpa (QHU3MYECKOW MOJENU IS CUTyalldd MPAKTHUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOeCleYeHnt0 y4eOHOro mporecca 0a30BBI ypOBEHb Kypca
(bu3MKH HA YPOBHE CPEIHETO O0IEro o0pa3oBaHusl JOJKEH U3y4aThCsl B YCIOBUSIX
NPEeIMETHOTO KaOWHeTa (U3WKHA WM B YCIOBUSX WHTETPHUPOBAHHOTO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOwHeTe (QU3UKH TOJDKHO OBIThH
HeoOXxoauMoe J1labopaTopHOe OOOpYIOBAaHHME JJIsi BBIMOJHEHUS] YKa3aHHBIX B
nporpaMMme mo (pu3MKe YYEHHYECKUX MPAKTUYECKUX PabOT U JEMOHCTPAIMOHHOE
obopy1oBaHUE.

JlemoHCcTpanimoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBUHM C
OPUHIIMIIOM MHUHUMAJIBHOW JIOCTATOYHOCTH U  00O€CleurMBaeT MOCTaHOBKY
NEPEUNCICHHBIX B IMporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAlUi st
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHMM M  TPOLECCOB, OMIHMPUYECKUX H
(byHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGoparopHoe 00OpyaOoBaHWE ISl YYEHHUYECKHX TMPAKTHYECKHX pPadboT
dopMupyetcsi B BUe TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBAETCA B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOyuarommuxcs. TeMmMaTHuyeckue KOMILJICKTHI
JabopaTopHOro 00OpYAOBaHUS JIOJKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(GPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPHUTENBHBIX CUCTEM B BUJIE IIUPPOBBIX J1a00paTOpuil.

OCHOBHBIMH LIETSIMU U3Yy4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SBISIIOTCS:

e (dopMHpOBaHHE HHTEpeca U CTpEeMJICHHA OOydYaloUIMXCsi K HaydYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE WX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pPa3BUTHE MPEICTABICHUNA O HAYYHOM METOJIe MO3HAHUS U (OPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBICHUSIM;

e (GOpMHpOBaHHWE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yiabTaTa H3yueHUs
OCHOB CTPOCHHMSI MaTepuu U (HyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;



GopMupoBaHUE YMEHHH OOBACHATH SIBICHHS C HUCIHOJb30BAaHUEM
(U3HUECKUX 3HAHUM U HAYYHBIX JOKA3aTEIbCTB;

(opMHUpOBaHUE NPEICTABICHUNA O PONM (PU3MKU JJI1 Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTU .

JlocTikeHne »THX Ieneld o0ecreynBaeTcs pEelIeHHeM CIEIYIOMUX 3a7ad B
mpoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CpeTHETO 00Iero o0pa3oBaHus:

npuoOpeTeHue CUCTEMBl  3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIFOYAsI MEXaHUKY,
MOJICKYJSIDHYIO  (UBHKY, DJJIEKTPOJAMHAMUKY, KBAaHTOBYIO (U3UKY U
AJIIEMEHTBI acTPOPU3UKH;

dbopMupoBaHue yMEHUM TNPUMEHSATH TEOPETUUYECKUE 3HAHUS  JUIS
0o0bsiICHEHUsS (PU3MYECKUX SBJICHUM B TMPUPOAEC U ISl TPUHSATHUS
MPaKTUUECKUX PEIICHUI B TIOBCEIHEBHOM KU3HU,

OCBOCHHE CIOCOOOB pEIICHHsS pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usznuecko MoneNbo, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3ganue Gu3NUeCcKOl MOJCIH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;
NOHUMaHUE (PUBMUYECKUX OCHOB WM TPUHIIMIIOB JCHCTBUS TEXHUUYECKUX
YCTPOUCTB U TEXHOJOTHUECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

OBJIQICHUE METOJAMHU CaMOCTOSITEILHOTO IIJIAHUPOBAHUS U MPOBEICHUS
bu3MUecKnX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HH(opMaIuu,
ONpEIENICHNs JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3JJaHHUE€ YCJIOBUW MJI pPa3BUTHS YMEHUM MPOEKTHO-HCCIEN0BATENBCKOM,
TBOPYECKOM JESATEIbHOCTH.

Ha wusyuenune ¢usuku (0a30BbIi YpOBEHBH) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus otBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 xnacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraemseiii B mporpamMme Mo (¢HU3UKE TMepeyeHb Ja0OpaTOPHBIX W
MPAKTUYECKUX paboOT SBIACTCS PEKOMEHJOBAaHHBIM, YYHUTENb JellaeT BHIOOD
MpoOBeNeHUs JTa0OPATOPHBIX PAbOT M OMBITOB € YYETOM HMHIWBHIYATbHBIX
0COOEHHOCTEH 00YyUaIOIUXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpA, B IPAKTUYECKOU AECATEIBHOCTH JIIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTb) H
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MYTH U TNEpeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MAaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u gactota oOpamenus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>KEHUE CHAPSI0B, LIENTHBIE U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanre IBUKEHUHN C UCTIOJIH30BAHUEM MTPOCTHIX MEXaHNU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGmionenne aBuxeHHsl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpanaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomoi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprusi marepuaibHOW TOuykH. TeopemMa 00 H3MEHECHHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass  dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMAbHBIX CHJI C M3MEHEHHUEM MEXaHWYECKOW DSHEPruu CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHUYECKOW IHEPrUu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana temmneparyp
Llenbcus.



Mopens  upeampHOro rasza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KensBuHa. 1'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOWCTBA U TMPAKTUUECKOE MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEXKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ HA OCHOBE HM3MEPEHHUM
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI €€ m3MeHeHus. KonmmuecTBo TemnoTel U pabota. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[lonsitue 006 aamabatHom tmipormecce. llepBhIii 3aKOH TEPMOJMHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPrHM B TEIUIOBBIX MammHax. Kod(p@UIMEeHT moe3HOro
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHudueckne yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JBUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOAWIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEW SHEpruu Tejla MpPH COBEPLIEHUU PadOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JAEHCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3menenune BHyTpeHHEN SHEPrUuu (TeMIepaTypbl) Teja Ipu Terionepeaaye.

OnpiT mo anuabaTHOMY pacCUIMPEHHMIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHUsl, PpEaKTUBHOIO
JBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeujecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YxaenbHas TemioTa
napoo0Opa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucrannuueckue u amopdHbie Tesna. AHU30TPOIKS CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

Habmronenune HarpeBaHus U MJIaBIE€HUS KPUCTAIIIMUECKOTIO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenne 0OTHOCUTEIBHOM BIAXKHOCTH BO31yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Tel. OJEKTpUYecKuil 3apsan. JBa BuAa dIEKTPUUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEpHO3UIMU DJIEKTPUYECKUX T0JIeU. JIMHUM HANPSKEHHOCTHU DIIEKTPUYECKOTO
TOJISL.

Pabora cun  asnekrpoctatuueckoro  moinsg.  llotenmuan.  PasnHocThb
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh MIOCKOI0 KOHAEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh JJEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTOpa OT IUIOLIAIx
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 31exkmpuueckuil mox. Toku ¢ paznuunvix cpedax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHUBICHUE HCTOUYHHMKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUeCcKui TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIeKTpUUYECKUi TOK B Ta3zaxXx. CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]I, TAIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipamoe wu3MepeHue »saeKkTpoaBMXKylied cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD TUOJA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHsS B 10 kiacce OCymIecTBIsIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUs: SIBJICHUE, HAay4HbIH (akT, rumore3a, (hU3MYEcKash BEIUYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPHUUECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBWKEHUE B JKMBOW mpupojae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBAa TBEPABIX TeN, KUIAKOCTEU U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJIOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJel. JIMHMM MarHuTHOW MHAYKUMHU. KapTuHa JIMHUNA MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT Dpctena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJ1yJIb U HallpaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
MHIYKIUKU. OJIEKTPOABHXKYIIAS CWIA HWHAYKUUHU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJISL KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOT'O ITyYKa MAarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOABWKYIIEN CHJIbI MHAYKUMU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
Napmonnyeckue konebanus. Ilepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMU  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarouux KoyieOaHUsSIX. BbIHYXK/IEHHbIE MEXaHHUYECKHE
KosneOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMArHUTHBIE KOJICOaHN.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpauchopmarop. [IponsBoacTBO, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruMu. DKOJOrMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JJIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii akcnepumenm, 1abopamopmsie pabomel

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanne mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60JIHbL

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJHBL. Y CIOBUSA M3IYUYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanust BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiiCcTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTpoMarHuTHHIX BOJH. [I[puMeHeHne >eKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMTIBI paguOCBsI3U U TeleBUACHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl AMArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmronenne cBsA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB DJIEKTPOMATHUTHBIX  BOJIH: OTpaKeHUe,
IpesioMJIeHUE, Noaspu3anus, Audpakuus, UHTEpPEpeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOU cpexne. JIyu ceera. TouedHbIi HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[IpenomiieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTeNb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

CobOuparome W pacceuBaromive JUH3bL. ToHkas suH3a. DoKycHOe
paccTosiHUEe M ONTHUYEeCKas cuiia TOHKOW JMH3bL. [locTpoenue wuzoOpakeHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JaBAEMO€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
YcnoBuss HaOMOICHUS MAaKCUMYMOB M MHUHHUMYMOB B HHTEp(EpPEHIIMOHHON
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacHpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mprudopkI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[Tomy4yenue ciekTpa ¢ MOMOIIBIO AUPPAKITUOHHON PEMIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI cIeMAJIBLHONH TEOPUH OTHOCUTEJIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU M COKpAILCHHE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

dotoaddexra. YpaBHenue DiHmTerHa s pororddekra. «KpacHas rpaHuUiia
doTorddexra.

JlaBnenue ceeta. Onbitel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Cseroauo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapnas mogmens artoma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/IA.

BosnnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIbIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CpoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprust CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. JlepekT macchl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE aCIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertobl HAOIIOICHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nHoro Heba. Co3Be3nus, spKU€ 3BE3/bI, MJIAHETHI, WX BUIUMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» ISl 3BE3]] TJIABHOW MOCIIENOBATEIbHOCTH. BHYTpeHHee CTpoeHue



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostonnn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranakTuk. Paguoranaktuku u xBazapsl. YEpHbIE ABIPBI B AApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas crpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpOBAaHUM TPEJCTABICHUNA O (U3MYECKO KapTHUHE MHpa, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymiecTBIsIETCS C
Y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMM MaTEeMAaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MIPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMH, TPU3HAKA TOJ00US TPEYroJbHHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJINYECKAs CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAINIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTpOIlepenad, TEHEpaTop IIEPEMEHHOrO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIHNX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh IPaKAAHCKOM MO3UIIMU 00YUAIOIIETrOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3allNyg;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIMTAHUSA:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YuCJIe CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHUE TIJI00aIbHOrO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUM 10 (PU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3a/laBaTh TapaMeTpbl W KPUTEPUU WX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATHh PUCKH TOCEACTBUH JACSTEILHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPY PEIICHUH )KU3HEHHBIX TTPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUiX, B TOM YMCJIE IPU CO3/IaHUU YYE€OHBIX MPOECKTOB B 00JACTH (PUBHKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE€ pEIICHUS 3aJadyd pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHTYAIIUSIM, OIEHUBATH MPUOOPETEHHBIH OIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 337a4H, TOINYCKAIOIIHE albTePHATUBHbBIC PELICHHUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTU3alMI0 M HHTEPIpETalrio MHGOPMALMU PA3IUYHBIX BUJIOB U (PopM
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pPECcypcocOepeKeHus, MPaBOBBIX U  ATHYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IpUHUMATh LM COBMECTHOW  JACATEIIbHOCTH, OpPraHU30BbIBATH WU
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATE TO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBEPCAJbHbIE YUeOHbIE JeiicTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEIICHHS PACUETHBIX U KAYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh ero, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHHUIO OSPYIUIUA B 00JacTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallMsiIM, BHOCUTb KOPPEKTUBBI B JI€SITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

UCIIOJIB30BaTh NMPUEMBI peuieKCUM ISl OUEHKH CUTyalluu, BIOOpa BEPHOIO
pelieHus;



YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO0 HX
CHUKECHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpPH aHAIU3€ Pe3yIbTaTOB
JeSITEIbHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPHU aHAIU3e Pe3yIbTaTOB
JeSITEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mpouecce n0CTUXKEHUSI JTUYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOrPaAMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN MHTEIIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIOIICTO CIIOCOOHOCTh IIOHUMATh CBOE AIMOIIMOHAIBHOC
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOIMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHECHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, HHUIIMATUBHOCTh, YMEHHME JCHCTBOBaTb HCXOJS H3 CBOUX
BO3MO>KHOCTEH;

SMIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMATbHBIX HABBIKOB, BKJIIOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIIICHUS
C APYTUMU JIOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3pernaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX POJib U MecTO (Pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPAa, B PA3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHas TOYKa, MHEpIMaIbHas cUCcTeMa OTcuéTa, abCONMIOTHO TBEPIOE TEO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECYHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYECKUX 3aay;

pacro3HaBaTh (pU3NUECKUe SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOU TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKEHHE, CBOOOJHOE TAJCHUE Tel, JBWKEHHE [0 OKPYXXKHOCTH, HWHEpIHUs,
B3auMojiericTBue Tel, nudy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUsS, KUIEHUE,
BJI&YKHOCTb BO3/1yXa, MOBBIIICHUE TABJICHUS T'a3a MPU €r0 HATPEBAHUU B 3aKPHITOM
cocylie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHMSI Ta3a B  HM30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MYTh, IMEPEMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
paboTa, MexXaHWYECKass MOIINHOCTh, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCMOJB3YEMbIX BEJIMYMH, MX OO0OO3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIOIIUE JAHHYIO (PU3MUECKYIO0 BEIUUYUHY C JIPYTUMHU
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETUYECKasi SHEPTUsl XaOTHUUYECKOTO JABMIKCHMSI MOJICKYJI, CpeAHEKBaApATHUHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
00O3HAaUeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOUIUE JIAHHYIO
(GU3MUECKYI0 BEIMUMHY C IPYTUMHU BETMYUHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYEeCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MTOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
NpU OINKCAHWU TPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOIB3YEMbIX
BEITMYMH, WX OOO3HAYEHUS W EIMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MIPUHIMIIBL; 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHLHUIT CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHS BEILIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
bOpMyITHUPOBKY 3aKOHA, €r0 MAaTEMAaTHYE€CKOE BBIPA’KEHHE W YCIOBHUS (TpaHULIbI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC TMPUHIUIBI  JACHCTBHUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; paszinyaTh YCJIOBHUS UX 0€30MacHOTO HUCIOJIH30BAHUS B
MMOBCETHEBHOM KHU3HU;

BBITIOJIHSITh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEJIOKEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMbBIT U
(dbopMyIHUpPOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE ¥ KOCBEHHBIE U3MEPEHUSI (PUBHUUECKUX BEIUYUH, TPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYMPOBATH YCTAHOBKY,
¢dbuKCUpoOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEJIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

co0JIro1aTh MpaBmwia 0E30MacHOro Tpyjaa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax ydeOHOTro JKCIEpPUMEHTa, Yy4eOHO-HCCIETOBATEIbCKON W MPOEKTHOM
JESATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aJa4H
BBIOMpATh (HU3MUECKYI0 MOJIEb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (POPMYIIBI,
HEOoOXOoUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

pelaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCYXIEHUW C OMOpOl Ha M3yYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
bu3nvecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIpE/ICTaBIICHUS Y4eOHOW W HAay4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJyYaeMyI0 HH(POPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOILIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (PU3UKE B MOBCETHEBHOU >KU3HU
U1si obecrieyeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B TpymNe C BBHIMOJTHEHUEM pPA3IUYHBIX COIHMAIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYyNMbl, pPAlMOHAIBHO pacHpeAeNiaTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBATHO OIICHUBATH
BKJIaJ] K&KJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMOM MPOOIEMBI.

K xonmy obyuenuss B 11 kJjacce mnpeaMeTHbe pe3ysbTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y O0YJAIOIINXCS YMEHUI:

J€MOHCTPUPOBATh HAa MPUMEpPax PoOib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTHUECKON NEATEITHHOCTH IOJCH, IEJIOCTHOCTh M €IUHCTBO
du3ndecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS W3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYECYHBIN AIEKTPUUYCCKUH 3apsl, Tyd CBETA, TOYCUHBIH UCTOYHHUK CBETa, SiACpHAs
MOJIelb aTOMa, HYKJIOHHAsh MOJIEJIb aTOMHOTO sApa NpPHU pelIeHUH (HU3HUECKUX
3ajay;

pacmno3HaBaTh (pu3nUeckue sBICHUS (TPOIECCh) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi TPOBOJANMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JICUCTBUS TOKAa, B3aUMOJICHCTBUE
MarHuTOB, OJEKTPOMAarHWTHAas WHIYKIWS, JEWCTBUE MAarHUTHOTO TIONS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepenuns, Audpakuuds W MOJSpU3alMsi  CBETa, JUCIIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (horodddekT), CBETOBOE IaBlieHHE, BOZHUKHOBEHHE
JUHENYAaTOro CHEeKTpa aToMa BOJOpPOAa, €CTeCTBEHHass W HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (IJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOAUMOCTb  pa3IUYHBIX  Ccped) |
AIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HCHONB3YysAd (U3MUYECKUE BEIUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JICKTPUUYECKOE
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHIYKIUST MAarHUTHOTO TMOJsi, cuia Awmrepa, cuia JlopeHna, WHIYKTUBHOCTH
KaTyIIK{, SHEPTUs 3JIEKTPUUECKOr0 M MAarHWTHOrO TMOJeH, Mepuoa U YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KojeOaHu#, (QOKYCHOE pacCTOSHUE W
ONTHUYECKAs] CWJIa JIMH3BI, TPU OMHCAHWH TPABUIHHO TPAKTOBATH (HHU3MUECCKUIN
CMBICIT HCIIONB3YEMBIX BEITUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBaTh
GopMynbl, CBSI3bIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BEITUYMHAMU;

ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHUS U TPOLECCHI, HUCIOIB3Ys
(dus3nueckre BEIMYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U



4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, MEPUO/] MOJypacaaa, SHEPTUsl CBA3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UUYECKUNU CMBICIH
WCIOJIb3YEMbIX BEJIUYUH, UX OO0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (hOPMYIIHI,
CBS3bIBAIOIINE JaHHYIO (U3MYECKYIO BEIMYMHY C JIPYTUMH BEIUYMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHAJTU3UPOBATH (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yys (Ppuznueckue
3aKOHBl M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIRHOIO U MapaJlIeIbHOTO
COCIMHEHUsI NPOBOAHUKOB, 3aKOH J[koyma—JleHla, 3aKOH BJIEKTPOMArHUTHOM
WHJIYKIUY, 3aKOH MPSIMOJIMHEWMHOTO pAacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHa 1151 PoTtorddekra,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXpaHECHUs
AJIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHUs] MAacCOBOr0 4ucia, mocTyyarskl bopa,
3aKOH PaJMOaKTHUBHOIO pacmajia, Mpu dTOM pa3IndaTh CJIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaKEHUE U YyCJIOBUs (TpaHUIlbl, OO0JIACTH)
PUMEHUMOCTH;

ONpEeAEsATh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh M OMHUCHIBATh H300pa)KEHUE, CO3/1aBAEMOE IUIOCKUM 3E€pPKaJIOM,
TOHKOM JIUH30M;

BBITMIOJHATh OKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUH U
IIPOLIECCOB C HCIOJIb30BAHUEM IIPSMBIX U KOCBEHHBIX WM3MEPEHUN: IPU 3TOM
dopmynupoBath mpobieMy/3ajadyy W TUNOTE3y YYEOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIORKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIC U3MEPEHUs (PU3NYECKUX BEIMUYWH, TPU
TOM BBIOMPATH ONTHUMAIBHBIN COCOO HM3MEPEHUS W HUCIOJIb30BaTh M3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSAMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIC TAOIHUI] U
rpaduKoB, IeIaTh BEIBOABI MO pe3yIbTaTaM MUCCIICI0BaHMUS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPHU MPOBEACHUHM WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON W TIPOSKTHOU
JESTEHPHOCTH C WCIIOH30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U 1abOpPaTOpHOTO
000pyTI0BaHMS;

pemath pacy€THblE 3aJayd C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIONIb3YS (PM3MYECKHE 3aKOHBI U TIPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4u
BBIOMpaTh (DPU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIBI,



HeoOXonuMble NIl €€ pEelleHUs, NPOBOAUTH Pacy€Thl U OLEHUBATH PEaJTbHOCTh
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIENIOYKY PpACCYKICHUU C OIOPOM Ha HU3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MpPU  PELIEHMH  y4yeOHBIX  3aJady  COBpPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TMIpeACTaBlIeHUd Y4eOHON W Hay4YHO-TIOMYJSIPHOM MH(POpPMALIUU, MMOITYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUINBI JCHCTBUA MAallUMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOIMCTBaMU, ISl COXPAHEHUS 37I0POBBSl M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTaThb B TIpyHIe C BBINOJIHEHUEM pPa3IMYHBIX COLUAIbHBIX pOJeil,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBaTHO OLICHUBATH
BKJIa/1 K&KJI0T0 U3 YYaCTHUKOB I'PYIIIBI B PEILIEHUE pacCMaTpUBAeMOM MPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazueny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [IOK
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 htts://m.edso0.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmuoreka [JOK



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

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

4.3 ATOMHOE SAPO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoauuecTBO 4acoB
Ne [ara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero H3y4eHUusi | oOpa3zoBaTejbHbIE PeCypChl
padoThI padoTsbI
dusuka — Hayka o Ipupoae.
1 Hayunrie MeT(})/K bl HO?lj)Hal,:)HI/ISI 1 01.09.2025 bubmorexa LOK
¥ o R https://m.edsoo.ru/ff0c32e2
OKPYKAOIIIET0 MHUpa
Ponb u Mecto pusuku B
OPMUPOBAHUU COBPEMEHHOM
2 I(E)ap HoII;I KapTUHBI 1\/11; a, B 1 01.09.2025 bubmmorexa LOK
i P . pa, o https://m.edsoo.ru/ff0c33e6
MPAKTUIECKON JCSITeITLHOCTH
monen
Mexannueckoe OBMKEHHUE.
OTHOCUTEIHHOCTE i 1OK
nOInoTEKA
3 MEXAaHUYECKOT'0 IBUKEHMUS. 1 08.09.2025
a https://m.edsoo.ru/ff0c3508
[Tepemernienue, CKOPOCTb,
YCKOPEHHE
PaBHoMepHOE IPIMOIMHEHHOE bub6 € OK
4 PHOC TP 1 08.09.2025 Pwommorexa Il
IBIDKECHUE https://m.edsoo.ru/ff0c3620
PasHOYCKOpEHHOE bu6 K
5 yCrope 1 15.00.20p5  Promorexa O
MPSAMOJIMHEWHOE JBU)KCHUE https://m.edsoo.ru/ff0c372e
CBo0OoaHOE ITasicHuE.
6 Yckopenue cB0OOIHOrO 1 15.09.2025 bubmorexa [IOK
p g T https://m.edsoo.ru/ff0c39cc
HaJeHus
KpusBomuueiinoe gBuxeHue. b K
7 p A g 1 22.09.2025 | Promnorexa 1O
JIBM>KEeHHME MaTepUaIbHOU https://m.edsoo.ru/ff0c3ada



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

TOYKH 110 OKPYKHOCTH

[IpuHIHII OTHOCUTENBHOCTH
lNanmnes. UuepuumanbHbie

bu6mmoreka [{OK

8 29.09.2025
cucreMsbl orcuera. IlepBalii 15.09.2025https://m.edsoo.ru/ffOc3be8
3axoH Herotona
Macca tena. Cuia. [Tpunuun
CyHepno3uImu cuwi. Bropou bubanorexa IHIOK

9 YHepTOsHLl p 29.09.2025 | Prommorexa Il
3axoH HeroTona s https://m.edsoo.ru/ff0c3be8
MaTepUaIbHOW TOYKH
Tperun 3axkon HerotoHa 11 bu6anorexa IHIOK

10 P a 06.10.2025 | Promaorexa Il
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKO0H BCEMHPHOTO TATOTEHHUS.

11 Cuna tsxectu. [lepsasg 06.10.2025 bubmmorexa TOK

- 1ep e https://m.edsoo.ru/ff0c3d00

KOCMHYECKasi CKOPOCTh
Cuna ocTh. 3akoH ['yka. Bbubanorexa ILHIOK

12 yrpyr y 13.10.20p5  PrOmorexa I
Bec Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment
Tpeuusd. Cuiia COIPOTUBICHUSI bub6 € OK

13 P P 13.10.20p5  PrOmmorexa I
MpY IBMOKEHUHU TEJIa B https://m.edsoo.ru/ff0c3f76
SKUIKOCTH WJIH rase
[ToctynarensHoe u
BpallaTeIbHOE JIBHIKCHHUE
a0COJIFOTHO TBEPIOTO TEA. bu6 K

14 PA 20102025 | Duomuorexa IO
MowmenT cuibl. [lnedo cuibl. https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBECHS
TBEPAOIO TeNa
mmynbc MaTepranbHOU b K

15 Y P 20.10.2025 | promnorexa 1O

TOYKH, CUCTCMBI

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3be8
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MaTepuaIbHbIX TOUEK.
Nmnynsc cuiibl. 3akoH
COXpaHEHUs UMITYJIbCA.
PeaxkTnBHOE IBIDKEHIE

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckast sneprus
MaTepuaIbHOW TOUKH.
Teopema 06 U3MEeHEHUH
KMHETUYECKON SHEPTUU

10.11.2025

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4502

17

[TorenumansHas 3HEPTHUSL.
[TorenumansHas 3HEPTUS
yrapyro Ae(GopMupoBaHHOU
npykunbl. [loTeHmanpaas
SHEPTHsl TeJla BOIU3U
MOBEPXHOCTH 3€MIJIH

10.11.2025

bu6moreka [IOK
https://m.edsoo.ru/ff0c461a

18

TloTeHmansHEIE 1
HETIOTEeHIIMATbHBIC CHIIBI.
CBs13b pabOTHI
HETIOTEHIIMAIbHBIX CHJI C
W3MEHEHHEM MEXaHHYECKOH
SHEPTHUU CHUCTEMBI TeIl. 3aKOH
COXpaHCHHS MEXaHUYECKOU
SHEPTUU

17.11.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHas pabota
«HccnenoBanue cBsi3u padbOTHI
CHJIBI C U3MEHEHHUEM
MEXaHUYECKOI SHEPTruu Tela
Ha IpUMepe PacTSHKEHHS
PE3UHOBOTO KI'yTa»

17.11.2025



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

20

KonTtposnsHas paboTa o teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpPAHEHUS B
MEXaHHUKE»

24.11.2025

bubmnoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKO M
Teopuu. bpoyHOBCKOE
nsuxenue. JAudpdysus

24.11.2025

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrtep ABUKEHUS U
B3aMOJEHCTBHUSA YaCTUI]
BelecTsa. Mojenu cTpoeHus
ra3oB, KUIKOCTEH U TBEPABIX
TeN

01.12.2025

23

Macca monekyn. KonuuectBo
BemecTBa. IlocTostHHAs
ABoraapo

01.12.2025

24

TemmoBoe paBHOBECHE.

Temneparypa u e€ usmepeHue.

[lIxana Temneparyp Llenbcus

08.12.2025

25

Wneanpueiii raz B MKT.
OcHoBHoe ypaBHeHue MKT

08.12.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTtypa
KaK Mepa cpeaHen
KUHETUYECKOMN SHEPruu
JBUKEHUS MOJIEKYIL.
YpaBHeHue Menzeneena-
Knaneiipona

15.12.2025

bubmuoreka [{OK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbroHa. ["a30BBIE
3aKOHBI

15.12.2025



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

JlaboparopHas paboTa
«HccnenoBanmne 3aBUCHUMOCTH

28 MeXAy napaMeTpaMu
COCTOSIHUS Pa3pEKEHHOTO
rasa»
M3omporteccrl B uacanbHOM
29 rase I/II) uX rpaduuecKoe 22.12.2025 Bubmrorexa LIOK
p R https://m.edsoo.ru/ff0c570e
MIpeACTaBICHUE
Bnyrpennssa sHeprus
TEPMOIUHAMHYCCKON CUCTEMBI
M CIIOCOOBI €6 N3MEHEHMUS. Eu OK
oTeKa
30 KonnyectBo TEILIOTH U 22.12.2025 nomorexa I
https://m.edsoo.ru/ff0c5952
pabora. BuyTpeHHsist sHeprus
0JIHOATOMHOI'0 HE€aJIbHOr0
rasa
bu6moreka [IOK
31 Bunaer Tenmnonepenaun 29.12.2025
g pes https://m.edsoo.ru/ff0c5c36
VnenbHasg TEIUIOEMKOCTD
BelecTa. KoimuecTso Bbubanorexa LIOK
32 B 29.12.2025 1
TEIUIOTHI IIPH TEIJIONEepeaaye. https://m.edsoo.ru/ff0c5c36
AnabaTHBIN MpoIecc
[TepBriii 3ak0oH
33 TEPMOIUHAMUKHA U €Er0 Eubmorexa HOK
p https://m.edsoo.ru/ffOc5efc
MIPUMEHEHHE K H30TpoIieccam
HeoOpatumocTts mporeccos B
34 pu (I)) e. Bropoit l;)aKOH bubmorexa LIOK
PHpOAE. p https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU
35 [Ipunuun neiictus u KIT/ bu6mmoreka [JOK

TEILIOBOM MaIlIMHBI

https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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36

uxn Kapuo u ero KII[

DKosornyeckue npooIeMbl

37
TETUIOIHEPTETHKHI
O06o0marmuii ypok
38 «Monexyst Haf}[’p ¢du3uka bubamorexa [OK
YIEP ' https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAMHAMUKI
KonTtponsHas padoTa o teme
39 <<MOJ'IpeK TSt HE?I ¢buznka brbmmorexa [OK
YEP ’ https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOMHAMHKI
[TapooOpazoBanue u
40 KoHIeHcanwus. Vicnapenue u Bubamorexa [IOK
s 1A P https://m.edsoo.ru/ff0c63b6
KHIICHUC
AOcoroTHas U
41 OTHOCHUTEIIbHAs BIaXKHOCTh Bubamorexa [IOK
. https://m.edsoo.ru/ff0c64d8
Bo3ayxa. HacelieHnusri nap
TBepnoe Temno.
Kpucrannuueckue u
aMmopdHBbIE Tena.
42 AHU3O0TPOIIHS CBOKWCTB bubmorexa HOK
P https://m.edsoo.ru/ff0c65f0
KpuctaioB. JKuakue
kpuctaiibsl. CoBpeMeHHbIE
MaTepuabl
IInaBnenue u
43 KpUCTa/UIM3alus. Y AesbHas bubnuoreka [JOK
TETI0TA TJIABJICHHUS. https://m.edsoo.ru/ff0c6708
Cybnumarus
44 VYpaBHEHUE TEMIOBOTO bubnunoreka [JOK

OaylaHCca

https://m.edsoo.ru/ff0c6820
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DnekTpu3alus Teil.

bubmnoreka [IOK

45 DUICKTPHHCCKHH 3apsiA. /1a https://m.edsoo.ru/ffOc6bcc
BH/JIA DJIEKTPUUECKUX 3apsiI0B
[IpoBOAHMKH, TUITIEKTPUKH U
46 MOJIYIPOBOHUKH. 3aKOH bubnuorexa [JOK
COXPAHEHUS JIEKTPUUYECKOTO https://m.edsoo.ru/ff0c6bcc
3apsaa
B3anmoneuncTBue 3apsios.
47 3akoH Kynona. ToueuHnbi brbmmorexa [OK
. https://m.edsoo.ru/ff0c6eces
ANIEKTPUYECKUH 3apsi
Hanpsixénnocts
AIIEKTPUYECKOTO MOJISL.
48 [IpuHnun cynepno3unuu Bubamorexa [IOK
- https://m.edsoo.ru/ff0c6df2
ANEKTpUYECKUX moJier. JInnun
HANPSKEHHOCTH
PaGora cun
49 3JIEKTPOCTATUYECKOTO TOJISI. bubnuoreka [JOK
ITorenmman. PasHocth https://m.edsoo.ru/ff0c6f00
MOTEHIIUAJIOB
[IpoBOTHUKY U TUAJIEKTPUKHU B
50 3JIEKTPOCTATUYECKOM II0JIE. bubnuoreka [JOK
Jusnexkrpudeckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTb
51 DIIEKTPOEMKOCT. bubmuoreka [{OK
Konpnencarop https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD TIOCKOTO BuGmorexa LIOK
52 KOHJIEHCAaTopa. DHEprus

3apsAKCHHOTO KOHACHCATOpA

https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6bcc
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53

JlaboparopHas paboTa
"N3mepenue 31eKTpoEMKOCTH
KOHJIeHcaTopa"

54

[TpunIMn neicTBus u
MpUMEHEHHE KOH/IEHCATOPOB,
KOMTUPOBAJILHOTO amiapara,
CTPYMHOTIO IIPUHTEpA.
DNeKTpoCcTaTUYEeCKas 3aluTa.
3a3eMiIeHHe EKTPOIpUOOpOB

55

DIEeKTPUYECKUN TOK, YCIOBHS
€ro CYIIeCTBOBAHMSL.
[Tocrostuusril Tok. Cua Toka.
Hanpsixenue.
Conpotusnenue. 3akoH Oma
JUISl yJacTKa LEnn

56

IlocnegoBarenpHOE,
napaieIbHOe, CMEIIaHHOE
COCJIMHEHHUE MTPOBOIHUKOB.
JlaGopaTtopHas pabota
«M3ydeHune cMenranHoro
COCIIMHEHUS PE3UCTOPOBY

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

Paborta 1 MOIIIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
J[xoyna-Jlenna

bubmuoreka [{OK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 1 OJIHOH
(3aMKHYTOM) 2JIEKTPUYECKOM
uenu. KopoTkoe 3amMbIKaHueE.
JIaGoparopHas paboTa
«H3mepenne 3/1C ncrounuka

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

TOKa U €r0 BHYTPEHHETO
COTIPOTHUBIICHUSI

59

IIpomexyTouHast
arrecranus /
Bceepoccuiickas
NnpoBepo4YHas padora

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c8c56

60

Oo6o61maoumii ypok
«JIEKTPOANHAMUKA» /
Bceepoccuiickas
nposepoyHas padora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DIeKTpOHHAas ITPOBOIUMOCTh
TBEPABIX METAJLIOB.
3aBUCHUMOCTb COIIPOTHUBIICHUS
METaJUIOB OT TEMIIEPATYPBHI.
CBepXnpoBOAMMOCTh

62

DIJIEKTPUYECKUU TOK B
Bakyyme. CBOMCTBa
AIIEKTPOHHBIX ITYYKOB

63

[TonynpoBoAHUKH, UX
coOcTBeHHAas U MpUMecHast
NpoBOIMMOCTh. CBOUCTBA P—
n-mepexoja.
[TonynpoBoAHUKOBBIE
MPUOOPHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

64

DNEeKTpUYECKUU TOK B
pacTBopax U paciiaBax
3JEKTPOJIUTOB.
DNEeKTpOIUTHYECKas
JUCCOIMAUA. DIIEKTPOJIH3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DIEeKTPUYECKUU TOK B razax.

65 CamMOoCTOSITeNTbHBIN U 1 bub6mmoreka [{OK
HECAMOCTOSITEIIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Mounnus. [Inazma
DneKTpudecKue mpudopsl U

CTPOMCTBA U UX
66 ipall)@l/lqecxoe IpUMEHEHHE. 1 Bubmrorexa LIOK
https://m.edsoo.ru/ff0c86fc
[IpaBuna TexXHUKH
0e30MacHOCTH
KonTponbnas paborta o teme
«NEKTPOCTATUKA.
67 [TocTOSIHHBIN 3IEKTPUYECKUN 1 Bubamorexa [IOK
https://m.edsoo.ru/ff0c8a8a
TOK. TOKH B pa3iIMyHbIX
cpenax»
PesepBHBIi ypoK.
68 O6ogma10m}1,/1p171 YPOK I10 TeEMaM 1 Bubmmorexa [IOK
https://m.edsoo.ru/ff0c8f6c
10 kiacca
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOT'PAMME



https://m.edsoo.ru/ff0c84ae
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11 KVIACC

KoaunyecTBO 9YacoB DJIeKTPOHHBbIE
Ne aTra nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
ITocTosTHHBIE MArHUTEL U UX
B3anmMoJieiicTBiie. MarHuTHOE TI0JIE. bubnuoreka IHOK
1 s } 1 01.09.2025 | PHomorerall
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHON WHIYKITUU
MarauTHO€ 10Jie MPOBOJIHUKA C
toxkoM. OmbIT DpcTena. bubnunoreka IJOK
2 PIT Ipeted 1 01.09.2025 | PHommorerall
B3anmoelictBre NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopnas padora «3yueHue bubmuoreka IHOK
3 parop p yi 1 1 08.09.2025 1
MAarHUTHOTO TOJISl KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.
JlaboparopHas padora bubnuorexa IHOK
4 Patop P . 1 1 08.09.2025 1
«UccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»
JlelicTBE MAarHUTHOTO ITIOJISI HA
5 JIBAXK Csl 3apSDKEHHYIO YaCTHL] 1 15.09.2025 bubmorexa [IOK
YHyIo P o Y T https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pa6oTa cuibl Jlopenia
DOnexTpoMarHuTHast UHAYKIus. [ToTok
BEKTOpa MarHuTHOU uHaykiuu. DJC
6 p YN A 1 15.09.2025

MHIYKIHAN. 3aKOH JIEKTPOMarHUTHOU
unaykiun Papazes



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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JlaboparopHas paboTa
«HccnenoBanue sBICHUS
BHCKTpOMaFHI/ITHOI\/JI HHIAYKOHUNW»

22.09.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

NuayKTUBHOCTSB. SIBIEHUE
camouHaykiuu. J/1C caMOUHTyKIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMarHuTHOE I0Jie

29.09.2025

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTBHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHL],
VHJYKIIMOHHAs 11eYb

29.09.2025

10

O6o06maromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

06.10.2025

bu6moreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponsHas padoTa o Teme
«MarsuTtHoe nozJie.
DNeKTpOMarHUTHAs MHIYKLIHS»

06.10.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOTHBIE MEXaHUYECKHE
kosnebanus. 'apmMoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJeOaHui.
[IpeBpaienue suepruu

13.10.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MaJIbIX KoJieOaHuii rpy3a Ha
HUTH OT JJIMHBI HUTU U MacChI TPy3a»

13.10.2025

14

KonebarenbHbd KOHTYp. CBOOOJHBIE
3JIEKTPOMArHUTHBIE KOJICOaHUs B
ujearbHOM KoJieOaTeIbHOM KOHTYpE.

20.10.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
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Amnanorus MCKIAY MCXaHUYCCKUMU U
QJICKTPOMArHUTHBIMU KOJIEOAHUSIMHU

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
KoJ1e0aTeIbHOM KOHTYpE

20.10.2025

bubmmoreka [{OK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusx. BelHyXIeHHbIE
MeXaHUUecKHe Kojiebanus. Pe3onanc.
BI)IHY)K)IGHHI)IG BJICKTpOMaFHI/ITHI)IC
KoJIeOaHus

10.11.2025

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[IepemenHbIn TOK. CHHYCOMAAIBHBIA
MEepEeMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOT0 TOKa. AMIIJIUTYTHOE U
JCUCTBYIOLIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPSDKCHAS

10.11.2025

bu6moreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponssocTso,
nepeaayda u norpedaeHue
AIEKTPUYECKON SHEPTUU

17.11.2025

19

YCTpoHCTBO M IPAKTUYECKOE
MIPUMEHEHHE JIEKTPUUYECKOTO 3BOHKA,

reHepaTopa MepeMeHHOro TOKa, JIMHUN

QJICKTpOIICpCaav

17.11.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKH IIpH
IIPOU3BOACTBEC JICKTPOOHCPIUH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHEPIUH B MMOBCEIHEBHOU
KHN3HH

24.11.2025

21

MexaHuveckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

24.11.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
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pacrnpoCTpaHEHUs U JIJIMHA BOJIHBI.
[Tonepeunsie U MPOJOIBHBIE BOJIHBI

3Byk. CkopocTh 3ByKa. [ poMKOCTh

bubmmoreka [{OK

22 01.12.2025
3ByKa. BoicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJHBI, UX But 1OK
nonmorexa
23 CBOUCTBa 1 cKopocTh. [1Ikama 01.12.2025
P https://m.edsoo.ru/ff0ccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIUIIBE paTUOCBI3U U
24 TeneBuieHus. Pa3Butue cpencrs 08.12.2025
cBs3U. Pagnosiokamus
KontponsHas padota «Konebanus u bubnuoreka [IOK
25 P P 08.12.2025 | PHomorera Il
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHENHOE pacpoCTpaHEeHHE
26 CBeTa B OQHOPOIHOM cpene. ToYeuHbIH 15.12.2025 bubmorexa LOK
P pedie. o https://m.edso0.ru/ff0cd350
HUCTOYHHK cBeTa. JIyd cBeTa
OTtpaxxeHue cBeTa. 3aKOHbI OTPAKECHUS BuG 1OK
nonmoTexa
27 cgeta. [loctpoenue n3o0pakeHuU B 15.12.2025
P P https://m.edsoo.ru/ffOcd4e0
IJIOCKOM 3epKajie
[Ipenominienue cera. [lonHoe
28 BHyTpeHHee oTpakeHue. [IpenenbHbin bubnuoreka [JOK
YrOJI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHUS
JlaboparopHas padota «/3mepenue bubnnoreka [JOK
29 22.12.2025
MoKazaTesis MPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunssl. [Toctpoenue n3obpaxxeHuil B Bu6 10K
nonIMoTeKa
30 nuH3e. Dopmysna TOHKOH JIMH3BI. 22.12.2025
Py https://m.edsoo.ru/ffOcddle
VYBenuueHue JIMH3bI
31 JIaGoparopHas paboTa 29.12.2025
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«HccnemoBanne cCBOMCTB
M300paXeHUH B JINH3AX)

Hucrniepcus ceera. CIIOXKHBINH COCTaB
6enoro ceera. L{ger. JlaboparopHnas

32 29.12.2025
pabota «Habmonenne aucnepcuu
CBETa»
33 WNuTtepdepennus creta. dudpaxums bubnnorexa [JOK
ceerta. [ludpakunonnas pemérka https://m.edsoo.ru/ffOced22
34 [TorepeqHOCTh CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTryeckue MpuoOOPHI U yCTPOICTBa U
yCIIOBHUA UX 0€30IaCHOTO MPUMEHEHUS
I'panuIIBI MPUMEHUMOCTH
36 KJIACCUYECKOHW MexaHUKH. [locTynarsl bubmuorexa [JOK
CIIeIMAIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIBHOCTU
OTHOCUTENBHOCTH OJHOBPEMEHHOCTH.
37 3amenyieHre BpEeMEHH B COKpaIleHre Eubmorexa HOK
https://m.edsoo.ru/ffOcfa42
JUTUHBI
DOHeprust U UMITYJIbC PEIATUBUCTCKOW
38 yacTullbl. CBsA3b Macchl C 3HEPTrueu u Bubmmorexa LIOK
https://m.edsoo.ru/ffOcfc68
UMIIYJIbCOM. DHEPrus MoKos
KonTponsnas pabora «OnTuka.
39 OCHOI;LI cneulfaanoﬁ TEOPUH bubnorexa [IOK
https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIILHOCTH»
40 ®ortonsl. opmyna [Inanka. Sneprus bubnuoreka [IOK
U UMITyJbC (OTOHA https://m.edsoo.ru/ffOcfel6
41 OTkpbITHE U HICCIEN0BAHNE bubnuorexa [IOK



https://m.edsoo.ru/ff0ced22
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dotorddexra. OnbiTer A. T'.
CroneroBa

https://m.edsoo.ru/ffOcffc4

3akonbl hoTodd(dekra. YpaBHCHHE

bubmmoreka [{OK

42 wireriia s poroddpera. https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» poroaddexra
Hasnenune cBeta. Onbite [1. H.
43 JleOGeneBa. XMMUYECKOE ICHCTBUE bubmmorera [JOK
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHnueckne ycTpoicTsa u
44 MPAKTUYECKOE MPUMEHEHHE:
dhoTormeMeHT, (OTOIaTIHK,
CoJIHeUHas OaTapesi, CBETOIUO/]
45 Pemenne 3agau mo reme «JI€MEHTBI bu6moreka [IOK
KBaHTOBOM ONTHKN https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONIBITEI
46 Pezepdopna mo paccessHUIO 0-9aCTHII. Bubnmorexa [IOK
https://m.edsoo.ru/ff0d091a
[Inanerapnas MoJieIb aToMa
bu6mmoreka [JOK
47 Hoctynatet bopa https://m.edsoo.ru/ff0dOafa
H3nydenue u mornomieHne (GOTOHOB
48 npn};[qepexoz[e aToma oz[Hc()li"o YpOBHS bubmorexa HOK
. https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Ipyrou. Buasl criekTpos
BonHoBbI€ cBOMCTBA yacTull. BoJIHEI
49 ne bpouns. KopnyckyinspHo- bubnuoreka [JOK
BOJIHOBOM nyasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXK/ICHHO€ U3JIy4€HHE
50 OTtkpbITHE PaINOAKTUBHOCTU. OTIBITHI bubnuorexa [IOK

Pesepdopaa no onpenenenuro cocraBa

https://m.edsoo.ru/ff0d0fd2
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PAAOAKTUBHOI'O U3JTYUCHUSA

51

CporictBa anbda-, 6era-, ramma-
n3iydeHus. BiousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
Nzotombl. Anbda-pacma.
DNEeKTPOHHBIM U MO3UTPOHHBIW OeTa-
pacnazn. I'aMma-usnydeHue

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs31 HyKJIOHOB B siJIpe.
SAnepHble peakuuu. SnepHbIN peakTop.
[IpoGnembl, MepCHEKTUBEI,
9KOJIOTHYECKHE ACTIEKTHI SIAEPHOU
JHEPreTUKU

bu6moreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTulbl. OTKpbITHE
Mo3uTpoHa. MeTtoabl HAOMIOACHUS U
perucTpaium 31eMeHTapHbIX YaCTHII.
Kpyraslii cton «@yHaaMeHTalIbHbIE
B3auMoaeucTBUI. EquHCcTBO
(buznyecKou KapTUHBI MUpa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTHS ACTPOHOMUU.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3HAYEHHE acCTpOHOMMHU. Bun
3BE3MHOTO Heba. Co3Be3aus, IpKue
3BE3/Ibl, INIAHETHI, UX BUAUMOC
nBmkeHne. CoJIHEUHasI cucTreMa

56

Connue. ConHeuHast akTUBHOCTb.
Ncrounnk sneprun CoJiHIA U 3BE3]T

57

3BE3/IbI, NX OCHOBHBIC



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

XapaKTEPUCTUKU. 3BE3/1bI TTIABHOU
MocJe10BaTeNIbHOCTU. BHyTpeHHee
cTpoenue 38€31. CoBpeMeHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU U
sBostonu CosHIa U 3BE3]

58

Muneunsiii [Iyte — nHama ["anaktuka.
[Tonoxenue n apmxenue CoyiHLa B
lNamaktuke. ['anmaktukn. YepHbIe ABIPHI
B sIIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bospmoro B3peIBa.
PennkroBoe nzmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

IIpome:kyTOYHAS aTTeCTALMS.

62

O6o06matomuii ypok. Ponb ¢pusuku n
ACTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJOTUYECKOM, COIMATIbHOU U
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O6o06matromuii ypok. Poss 1 mecto
(GU3UKU ¥ aCTPOHOMUHU B
COBPEMECHHOU HAYYHOW KapTUHE MUPa
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O6o06maromuii ypox. Ponb
¢u3nyeckoit Teopun B GopMHUPOBAHUH
npeacTaBiIeHu o puzndeckoi
KapTUHE MHUpa

65

Oo6o06uaromuit ypok. Mecto
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3YJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

10.1

JlemoHCTpUpOBaTh Ha TpUMEpax poJib U MecTo (UMK B
(hbopMUPOBAaHUHU COBPEMEHHOW HAy4HOW KapTHUHBI MHUpA, B Pa3BUTHH
COBPEMEHHOW TEXHUKH M TE€XHOJIOTHM, B MPAKTUYECKON AEATEIbHOCTH

monen

10.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (U3NUYECKUX MOJIENIEH:
MarepuaiabHas TOYKa, WHEpIUalIbHAs CHUCTeMa OTCYETa, aOCOJIFOTHO
TBEPAOE TEJO, UACATBHBIN Ira3; MOJEIN CTPOCHUS Ta30B, KUJAKOCTEH U
TBEPABIX TE€J, TOYEYHBIM JIIEKTPUYECKHM 3aps — IpU PEIICHUH

(buznueckux 3aaa4y

10.3

Pacno3naBath ¢usnveckue sBICHHS (MIPOIECCH) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJEKYJISIPHO-KHHETUYCCKOW TEOpHUHU
CTPOCHHS BEIIECTBA W  DICKTPOJMHAMHKH: pAaBHOMEpPHOE H
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE IBW)KCHHE, CBOOOIHOE MajJCHUE
TEJ, JBW)KCHHUE IO OKPYKHOCTH, WHEPIHs, B3aUMOJICHCTBUE TEIl;
muddy3us, OpPOYHOBCKOE JBHKEHHE, CTPOCHUE  JKHIAKOCTEH U
TBEPABIX  TeJ, W3MEHEHHe O00béMa Tel TpH  HArPEBaHHU
(oxJaxkJieHuu), TEIJIOBOE paBHOBECHE, HWCIApeHHE, KOHJICHCAIUS,
IUIaBJICHHE, KPHUCTAJUIM3AllHs, KHIICHWE, BII&XXHOCTh BO3yXa,
MIOBBIIIICHUE JIABJICHHS T'a3a NIPU €ro HarpeBaHUH B 3aKPBITOM COCY/IE,
CBSI3b MEXKJy IapamMeTpaMu COCTOSIHHSI Ta3a B H30IpOIEeccax;

QJICKTpHU3aluA TCII, B3aHMOHeﬁCTBHe 3apAa0B

10.4

OnuceiBaTh MEXaHUYECKOE [JBIMJKEHUE, HCHONb3Yysd (U3HYecKue
BEJIMYMHBI: KOOpJIMHATA, MYyTh, IEpEeMEIEeHUEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJIbC Tela, KHHETHYeCKas DJHEprus,
NOTEHIMAJIbHAsT JHEeprus, MexXxaHuueckas paboTa, MeXaHudeckKas
MOIITHOCTh; TIPY ONKCAHUM MPABUIBHO TPAKTOBATH (PU3UUYECKUIA CMBICI
UCTOJIb3YeMbIX BEJIWYMH, HUX OOO3HAYEHHUsS M E€IUHHULBI, HAXOIUTh
(opMyIbl, CBS3BIBAIOLINE JTAHHYIO (PU3MUECKYIO BEITUUUHY C APYTHMMHU

BCIMYMHaAMHU

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA T€JI U TEIJIOBBIC




SIBIICHUS, MCMOJb3yst (U3MYSCKUE BEJIMYMHBI: JIaBJICHHE rasa,
TEMIepaTypa, CpeAHsSsl KHHETHYCCKash SHEPIrus XaoTHYECKOIro
JBW)KCHUS MOJICKYJI, CpEIHEKBaJpaThyHas CKOPOCTh MOJICKYII,
KOJIMYECTBO  TEIUIOThI, BHYTPCHHsIsI JHeprus, pabora rasa,
KOO (DUIIMEHT TMOJE3HOTO JICHCTBUSI TEIUIOBOTO JIBUTATENsI; MPH
OTHCAHUH MIPaBHIIbHO TPaKTOBATh b usndeckuit CMBICIT
UCIOJIb3YEMbIX BEIMYUH, WX OOO3HAYCHHS W CIUHHIIBI, HAXOIUTh
(bopMyJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMHU

BCIIMYUHaAM

10.6

OnuceiBaTh M3y4EHHbIE JJIEKTPUYECKUE CBOWCTBA BEIIECTBA U
JNIEKTpUYECKHE  sBJIEHUS  (MpOLECChl), MCHONb3yd (U3HUECKUe
BEJIMYMHBI:  DJEKTPUUECKUH  3apsia,  DJIEKTPUYECKOe  TOJIe,
HanpspKEHHOCTh  TMOJIA, MOTEHIMAN, pa3HOCTh NOTEHLUAIOB; MpH
OTHMCAHUU MPABWIBHO TPAKTOBaTh (PU3NUYECKUI CMBICI UCIIOJIb3yEMBIX
BEJIMYMH, WX OOO3HAYEHMs] M €IWHULBI, YKa3blBaThb (OPMYIIbL,
CBSA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYHHY C JApYyTUMU

BEIMYMHaAMU

10.7

aHATM3UPOBaTh (PU3MUECKUE TMPOLECCHl M  SIBICHUS, HCIOJb3Ys
(u3uYecKre 3aKOHBI M MIPUHITUIIBL: 3aKOH BCEMUPHOTO TaroTeHus, |, Il
u Il 3axonsr HpioTOHA, 3aKOH COXpaHEHHUS] MEXaHWYECKOW SHEPIHH,
3aKOH COXPaHEHUS! UMITYJbCa, MPUHIUI CYIEPIIO3UIINN CHJI, TPHHITUATI
paBHOIIPAaBHS  HMHEPIHAIBHBIX CHUCTEM  OTCUETa; MOJICKYISIPHO-
KWHETHYECKYI0 TCOPHIO CTPOCHHS BEIIECTBA, ra30BbIC 3aKOHBI, CBS3b
CpelHel KHHETUYECKON SHEPrHH TEIJIOBOTO JBIDKECHHUS MOJIEKYT C
a0COJIIOTHOW TEeMITEpaTypo, MEpBBIA 3aKOH TEPMOJMHAMHUKH; 3aKOH
COXpaHEHHS JJICKTPHUYECKOTO 3apsia, 3akoH KyioHa, mpu 3ToM
pa3nuyath CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIP2YKEHUE U YCTIOBUS (TPAHUILIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBICHIATE OCHOBHBIE IIPHUHIUIIbBI HeﬁCTBHﬂ MaliuH, HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB; pa3jindatb YCJIOBUA HUX 0e30I1acHOTO

HCIIOJIb30BaHUs B HOBCCHHCBHOﬁ KHU3HHU

10.9

BhITIONHATE SKCIIEPUMEHTHI M0 UCCIIEA0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOIIECCOB C MCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX U3MEPEHUI; TpU
3ToM (QOpMYyIHpPOBaTh MpobieMy (3adady) U THUNOTE3Y Y4eOHOTO
JKCIIEPUMEHTa,  cOOMpaTh  YCTAaHOBKY U3  MPEIIOKEHHOTO

O60py,Z[OBaHI/I$I, MMPOBOAUTH OIIBIT U q)OpMy.]'II/IpOBaTL BBIBOIbI

10.10

OCYH.[GCTBJ'IHTL npsAMBIC W KOCBCHHBIC H3MCPCHUMA (bI/I3I/IHCCKI/IX

BCJIMYUH, IIPU 3TOM BBI6I/IpaTB OINTHMAJIBHBIN CIIOCO0 HU3MCPCHUA U




HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKN HOI‘pGH.IHOCTGfI I/I3MepeHHI>'I

10.11

HccnenoBaTh 3aBHCUMOCTH MEXAYy (PU3MUYECKMMH BEIMYMHAMH C
HCIIOJb30BAHUEM IIPSAMBIX H3MEPEHHUM; IPU 3TOM KOHCTPYHUPOBATh
YCTAaHOBKY, (PUKCHPOBATh pe3yJabTaThl MOJYYCHHOH 3aBHCHMOCTH
(u3nYeCcKUX BEIMYUH B BUAE TaONUI U TPapHUKOB, AEIaTh BHIBOJABI O

pe3ysibTaTaM UCCIIEJOBaHUs

10.12

Cobnromate mpaBwia  0e30MacHOro  Tpyda TpU  IPOBEICHHUH
UCCIIEJIOBAaHUM B  paMKax y4eOHOro OKCIEpUMEHTa, Yy4eOHO-
HCCIEA0BATENILCKOM M MPOEKTHOM JEATENBHOCTH C HCIOJIb30BAHUEM

M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemrate pacu€THbie 3aaun ¢ SBHO 3aJ]aHHON (PU3UYECKOW MOEIBIO,
WCTIONB3Ysl (PU3MUECKHE 3aKOHbI M TPHUHIMIBI; Ha OCHOBE aHajIu3a
YCIIOBHSL  3a7aud  BBIOMpATh  (DU3WYECKYI0 MOJENb, BBIICTATH
(bu3uveckne BeMMYMHBI U (POPMYIIBI, HEOOXOAUMBIC I €€ pereHus,
MPOBOJIUTH PACUYETH M OLICHUBATh PEATbHOCTH MOJYYEHHOTO 3HAYCHHS

(hbU3UYECKON BETUIHHBI

10.14

Pemate  kadecTBeHHBIE  3aJa4u: BBICTpPAWBaTh  JIOTHYECKHU
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYX IACHHUM C OMOPON Ha M3ydCHHbIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/ISI/I‘ICCKI/IC SIBJICHUSA

10.15

Ucnonb3oBath mnpu  pemieHHd y4eOHBIX 3aJad  COBPEMEHHBIE
WH(OpPMALIMOHHBIE TEXHOJOTHMM JUIsl TIOWCKA, CTPYKTYpUPOBaHMS,
WHTEpIpeTali U MPEJCTaBICHUs y4eOHOW U HAaY4YHO-TIOMYJSIPHOMN
uH(bOpPMaIIMKY, MOJYYEHHOW W3 Pa3IUYHbIX MCTOUYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoauTh HpUMEpHl BKJIaJa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOUIETO

MHUpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTUI

10.17

Hcnonp3oBaTh TEOpeTHYECKHE 3HAHUS MO (PHU3MKE B TIOBCEAHEBHOM
YKU3HU I obecrieueHns 6€30MacHOCTH Mpu OOpalleHuH ¢ MpudopamMu
U TEXHUYCCKHMMH YCTPOMCTBAMHM, JJISI COXPAHEHUS 3I0pOBbS H

CO6J'IIO,Z[CHI/I$I HOPM 3KOJOTHYC€CKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

10.18

PaGoTtaTh B rpyIne ¢ BBINOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUIaHUPOBaTh  paboOTy  TpYNIbl, palMOHAIBHO  paclpeaessTh
00s3aHHOCTH M IJIAHUPOBATh JEATENBHOCTh B HECTaHJIAPTHBIX
CUTYyallMsiX, aJeKBaTHO OILIEHUWBATh BKJAJ KaXKJOIO W3 YYaCTHUKOB

IPYMIIBI B pELIeHHE pacCMaTPUBAEMON PO OIIEMBI




MpoBepaembie 31ieMeHTbl coaeprKaHua (10 knacc)

Kog
pasgena

Kog
npoBepsaemoro
anemeHTa

MNpoBepsaemble 3n1eMeHTbl CoaepKaHuA

OU3NKA N METOAbI HAYHHOIO NO3HAHUA

11

®dusnka - HayKa o npupoge. HaydyHble meToabl MO3HAHUA OKPYKatoLWero mmpa.
Posb 3KcnepumeHTa 1M TeopumM B Npouecce NO3HAHMA NPUPOAbLI. IKCNEPUMEHT B
dusmke

1.2

MogenunpoBaHne ¢GuU3NYECKUX ABAEHUI M NpoueccoB. HayyHble runoTesbl.
dusnyeckne 3aKoHbI U TEOPUN. TPaHMLLbI MPUMEHUMOCTU GU3UYECKUX 3aKOHOB.
MpuHuMn cootBeTcTBUA. Posib M mecTo Ppusnkm B popmMmnpoBaHMM COBPEMEHHOM
Hay4YHOW KapTUHbI MUPA, B NPaKTUYECKOM AeATENbHOCTM Ntoaei

MEXAHUKA

2.1

KUHEMATUKA

2.1.1

MexaHuyeckoe aBukeHue. OTHOCUTENBHOCTb MEXaHMYECKOro  ABUMKEHMUA.
Cucrema otcyeTta. TpaekTopuma

2.1.2

I'Iepemeu.l,eHme, CKOPOCTb (CpeAHFlFI CKOpPOCTb, MIrHOBEHHAaA CKOpOCTb) n
YCKOpeHune MaTepmaanon TOYKHU, UX NpoeEKUNN Ha OCKU CUCTEMbI KOOPAWUHAT.
CnoxeHue nepemeu.l,eHMﬁ N CNoXeHune CKOpOCTEﬁ

2.1.3

PaBHOMepHOe W pPaBHOYCKOpPEHHOe MpPsSMOJIMHENHOe ABuXKeHue. [paduku
3aBMCMMOCTM KOOPAWMHAT, CKOPOCTW, YCKOPEHMA, NyTU WU NepemelleHus
MaTepuabHOM TOYKN OT BPEMEHMU

2.1.4

CsoboaHoe nageHune. YckopeHue ceobogHoro nageHus

2.1.5

KpuBonuHeHoe aBukeHne. PaBHOMepHoe ABUXKEHWE MATepuanbHOM TOYKM MO
OKPY)KHOCTU. YrnoBas CKOPOCTb, JIMHEWHas CKopocTb. [lepuog M 4acToTa.
LleHTpocTpeMnTeNbHOE YCKOPEHME

2.1.6

TexHnyeckune YCTpOVICTBaI cnnaomeTp, ABUXKEHUE CHapAaos, LUenHble W
pemeHHble nepeaayun

2.1.7

MpakTuyeckne paboTbl. M3mepeHWe MrHOBEHHOM CKOpoCTU. WMccnepoBaHue
COOTHOLWIEHUA MeXAy NyTAMW, NPOMAEHHBIMW Te/NOM 3a NocneaoBaTesbHble
PaBHble NPOMEKYTKM BPEMEHW NPU PaBHOYCKOPEHHOM ABUMKEHUWN C HaYaNbHOM
CKOPOCTblO, PAaBHOW HyAo. M3yyeHue ABUMKEHMA LIAPUKA B BA3KOM MKMAKOCTU.
M3yyeHune gBUKeEHUA Tena, bpoLIeHHOro ropusoHTaNbHO

2.2

ONHAMUKA

2.2.1

MpuHUMN oTHocUTeNnbHOCTU Mannnen. MNepsBbin 3aKOH HbtoToHa. MHepumnanbHble
CUCTEeMbl OTcUHeTa

2.2.2

Macca Tena. Cuna. MpuHUMN cynepnosnumum cun

2.2.3

BTopoli 3akoH HbloTOHa AN MaTepManbHOM TOYKM B MHEpPUMaANbHOW cucTeme
otcyeTa (MCO). TpeTuit 3aKoH HbloToHa ANA MaTepuaibHbIX TOYEK

2.2.4

3aKoH BCEMUPHOIo TAroTeHUA. Cuna TaxecTw. lNepBaa Kocmuyeckasa CKOpPOCTb.




Bec Tena

2.2.5 Cuna ynpyroctu. 3aKoH lNyka
2.2.6 Cuna TtpeHua. Cyxoe TpeHue. Cuaa TPEHUA CKONbXKEHUA U CUNa TPeHUA NOKOA.
KoapdnumneHT TpeHus. Cnuna conpoTMBAEHUA NPU OBUNKEHUN Tena B XKUAKOCTU
nnu rase
2.2.7 MocTynatenbHoe U BpallaTe/ibHOE ABUXKEHNE abCONOTHO TBEPAOro Tena
2.2.8 MoOMeHT cnnbl OTHOCUTENIBHO OCK BpaLLeHuA. MNaevo cmnbl. Ycnosma pasHoBecUA
TBepaoro tena s MCO
2.2.9 TexHUYecKne yCTpoMNCTBa: NOALWMMIHUKMN, ABUMKEHNE UCKYCCTBEHHbIX CMYTHUKOB
2.2.10 MpakTuyeckne paboTbl. M3yyeHne ABUKEHMA BPyCKa NO HAKNOHHOM MAOCKOCTH
nog, AeNCTBMEM HECKOJIbKMX cua. NccnenoBaHMe 3aBMCMMOCTM CUA YMPYroCTy,
BO3HMKalOWMx B aedopmumpyemon npyxKuHe U pesMHoBOoM o0b6pasue, oT
Be/MYMHBI MX aedopmauuun. UccnepgoBaHue yCnoBMM pPaBHOBECUSA TBEPAOrO
Tena, MMeloLLLero ocb BpaLLeHns
23 3AKOHbl COXPAHEHNA B MEXAHUKE
2.3.1 Mmnynbc maTepuanbHOM TOYKM, CUCTEMBI MaTepUasibHbIX ToYeK. Mmnynbc cuibl
N U3MeHeHne uMmnynbca Tena
2.3.2 3aKoH coxpaHeHua umnynbca B NCO. PeakTUBHOE ABuKeHUe
2.3.3 Pabota cunbl
2.3.4 MoLwwHOCTb cubl
2.3.5 KuHeTnyeckan 3sHeprua maTepuasbHOM TOYKM. Teopema O KUHETUYEeCcKoM
aHeprumu
2.3.6 MoTeHumanbHasa aHeprus. MoTeHuWanbHaa sHeprua ynpyro aepopmmnpoBaHHOM
NPY*KMHbI. MoTeHUMaNnbHanA sHeprua Tena B6A13N NOBEPXHOCTU 3emaun
2.3.7 MoTeHuUManbHble N HenoTeHUManbHble cuabl. CBA3b PaboTbl HEMOTEHUMANbHbIX
CUA C U3MEHEHWEM MEXaHMUYEeCKOM 3HEepPrMn cucTembl Tea. 3aKOH COXPaHEHMA
MeXaHWYEeCKOM sHeprnm
2.3.8 Ynpyrue un Heynpyrme CTONKHOBEHUA
2.3.9 TexHUYecKne yYCTPOMCTBA: [ABUMKEHWE pPaKeT, BOAOMET, Konep, NPYKUHHbIN
nucronet
2.3.10 MpaKkTnyeckne paboTbl. M3ydeHne CBA3U CKOPOCTEN Ten Npu Heynpyrom yaape.
NccnepoBaHue cBA3mn paboTbl CUbI C USMEHEHUEM MEXAHWYECKOW SHEPTUN Tena
3 MONEKYNAPHAA ®U3UKA U TEPMOANHAMUKA
3.1 OCHOBbI MOJTEKYNAPHO-KMHETUYECKOW TEOPUN
3.1.1 OCHOBHbIE MOJIOXKEHUA MONEKYNAPHO-KMHETUYECKOM Teopun. BbpoyHoBcKoe
aswmxeHne. Ouddysuna. Xapaktep ABUKEHMA U B3aUMOOENCTBUA 4YacTu,
BellecTsa
3.1.2 Mogenn cTpoeHusa ras3oB, KUAKOCTEW U TBEPAbIX TeN U OObACHEHME CBOWMCTB




BELLECTBa Ha OCHOBE 3TUX MoAenel

3.1.3 Macca monekyn. Konmnyectso BewecTsa. [loctosasHHaa Asoragpo

3.14 Tennosoe pasHoBecue. TemnepaTtypa U ee umamepeHue. LLKana Temnepartyp
Uenbcua

3.1.5 Moaenb naeanbHoro rasa. OCHOBHOE ypaBHEHME MONEKY/IAPHO-KMHETUYECKOM
TEOpUU naeasibHOro rasa

3.1.6 AbcontoTHaa Temnepatypa Kak Mepa CcpedHeirl KUHETMYECKOM 3Hepruu
TEN/I0BOro ABUMKEHUA YacTul, rasa. LLikana temnepatyp KenbBuHa

3.1.7 YpaBHeHue KnaneipoHa - MeHaeneesa. 3aKoH [lanbToHa

3.1.8 [a30Bble 3aKOHbI. M3onpoueccbl B nAeasbHOM ra3e ¢ NOCTOAHHbIM KOJIMYECTBOM
BeLLeCcTBa: M30Tepma, M3oxopa, nsobapa

3.1.9 TexHUYecKne ycTponcTea: TepmomeTp, bapomeTtp

3.1.10 MpakTuyeckne paboTbl. M3mepeHWe maccbl BO3AyXa B KNACCHOW KOMHaTe.
UccnepoBaHue 3aBUCMMOCTM MeXAy napameTpamu COCTOAHUA pPa3perKeHHoro
rasa

3.2 OCHOBbI TEPMOANHAMWKN

3.2.1 TepmoguHammyeckaa cucTtema. BHYTpeHHAA 3Heprua TepMOAMHAMUYECKOM
cUCTEMbI U cnocobbl ee 3SMeHeHUA

3.2.2 Konnyecteo Tennotbl M paboTa. BHYTpeHHAA 3Heprus o4HOATOMHOro
naeanbHoro rasa

3.23 Buabl  Tennonepepayn:  TenJaoNpPOBOAHOCTb,  KOHBEKUMA,  U3/y4yeHue.
TennoemkocTb Tena. YaenbHaa TeNNOEMKOCTb BellecTBa. PacyeT Koaundvecrtsa
TennoTbl Npu Tennonepesayve

3.24 MepBbiit 3aKOH TePMOANHAMUKMU. MpumeHeHne nepBeoro 3aKOHa
TepMOAMHAMMKN K nsonpoueccam. Npaduueckaa nHTepnpeTauma paboTbl rasa

3.25 TennoBble mMawwuHbl. MpUHUKUNLI AEACTBUA TENNOBbIX MalWH. MNpeobpasoBaHua
SHeprumn B TenaoBbix MawmuHax. KoapduumeHT nonesHoro aeicrema (panee -
KN/A) tennosoit mawmnHsbl. Liukn KapHo v ero KMNA

3.2.6 BTopoi 3aKoH TepmoauHaMuKuU. HeobpaTMmocTb NpoLEeccoB B MNpUpoAeE.
Tennosble gBuraTenn. IKonornyeckune Npobaembl TENIOIHEPTETUKM

3.2.7 TexHW4Yeckne yCTPOMCTBA: [ABUraTe/lb BHYTPEHHEro cropaHus, 6ObiToBOWM
XONOAUNBbHWUK, KOHAUUNOHEP

3.2.8 MpaKTnyeckmne pabotbl. UamepeHue yaenbHOM TENJIOEMKOCTH

3.3 ATPEFATHbIE COCTOAHMA BELLLECTBA. ®A30BbIE MEPEXOAbI

3.3.1 MapoobpasoBaHune U KoHAeHcaumaA. MicnapeHne u KuneHue. YaenbHas Tenaota
napoobpasoBaHMA. 3aBUCUMOCTb TEMMNEPATYPbI KUNEHWUA OT AaBAEHUA

3.3.2 ABCOMIOTHAA M OTHOCUTE/IbHAA BNAXKHOCTb BO3A4yXa. HacblWweHHbIM nap

3.3.3 Teeppoe Teno. Kpuctannnyeckme n amopdHble Tena. AHM3OTPONWUA CBOMCTB




Kpuctannos. Kugkue Kpuctannol. CoBpeMeHHble MaTepuansl

3.34 MnasneHne u Kpuctanamnsauma. YaenbHana tennota nnasneHuma. Cybammauymsa

3.35 YpaBHeHMe TennoBoro 6anaHca

3.3.6 TexHU4YecKkne ycTpomncTBa: TMrpoMeTp U NCUXPOMETP, KaZlOPUMETP, TEXHONOTUN
NoNy4YeHUA COBPEMEHHbIX MaTepuasoB, B TOM 4MUCAe HAHOMATEPUANOB, WU
HAHOTEXHONOTUM

3.3.7 MpakTuyeckune paboTbl. M3mepeHne BAAXKHOCTM BO3AyXa

4 SNNEKTPOANHAMUKA
4.1 STIEKTPOCTATUKA

4.1.1 dneKTpUsaLma Ten. INeKTPUYeCcKmi 3apas. [Ba BUAa 3SNeKTPUYECKUX 3apaaoB

4.1.2 MMpOBOAHMKU, AUINEKTPUKM U NOYNPOBOAHUKN

4,13 3aKOH COXpaHeHMA aINeKTPUYECKoro 3apaaa

4.1.4 Bsaumogencteme 3apano.. 3akoH KyioHa

4.1.5 dneKkTpuyeckoe none. HanparKeHHOCTb 3neKTpuyeckoro nond. [MpuHUuMn
cynepnosnumn. JIMHMN HanpPAXXEeHHOCTW 3/IEKTPUYECKOro Nos

4.1.6 PaboTa cun anekTpocTaTuyeckoro nons. MoteHuman. PasHocTb NnoTeHUWaNoB

4.1.7 MpoBOAHMKM U AUINEKTPUKM B  MNOCTOAHHOM  3/1IEKTPUYECKOM  none.
OuanekTpuyeckana NpoHMLAEMOCTb

4.1.8 DNeKTPOeMKOCTb. KoHAeHcaTop. DNEeKTPOeMKOCTb MNNOCKOro KOHAeHcaTopa.
JHeprua 3apAXeHHOoro KoHaeHcaTopa

4.1.9 TexHW4YecKne YCTPOMCTBA: 3/IEKTPOCKOMN, 3/IEKTPOMETP, 3INEKTPOCTaTUYECKan
3alMTa, 3a3eMJ/IEHME 3/1IEKTPONPUOOPOB, KOHAEHCATOP, KCEPOKC, CTPYMHbIN
npuHTEp

4.1.10 MpakTuyeckne paboTbl. U3mepeHne 3NeKTPOEMKOCTM KOHAEeHCcaTopa

4.2 NOCTOAHHbIN 3TEKTPUYECKMIA TOK. TOKWU B PA3NIMYHBIX CPEAAX

4.2.1 YcnoBuA Ccyw,ectBOBaHUA MOCTOAHHOIO 3/1IEKTPMYECKOrO TOKa. MICTOYHMKM TOKa.
Cwvna ToKa. MoCToAHHbIN TOK

4.2.2 HanparkeHue. 3akoH Oma gna yvacTka uenu

4.2.3 DneKTpMUyecKkoe conpoTmnsaeHme. YaenoHoe CONpoTUBIEHNE BELLECTBA

424 MNocnepoBatenbHoOe, NapanienbHoe, CMelwaHHoe coeanHeHne NPOBOAHUKOB

4.2.5 PaboTa aneKkTpmMyeckoro Toka. 3akoH [oyna - fleHua

4.2.6 MOLWHOCTb 3N1EKTPUYECKOTO TOKA

4.2.7 anekTpoaBuMKywaa cuna (ganee - 3AC) M BHYTpPeHHee COMPOTUBIEHME

MCTOYHMKA TOKa. 3aKoH OMa ANA MOAHOW (3aMKHYTOM) 3NEKTPUYECKON uenu.
KopoTKoe 3amblKaHue




4.2.8

INEeKTPOHHAan NPOBOAMMOCTb TBEPAbIX METa/I0B. 3aBUCMMOCTb COMPOTUBAEHMNA
MEeTa/I/IoB OT TeMnepaTypbl. CBEPXNPOBOANMOCTb

4.2.9

DNeKTPUYECKM TOK B Bakyyme. CBOMCTBA 3/1EKTPOHHbIX MYyYKOB

4.2.10

MonynpoBogHMKM. CobcTBeHHasn 7 npumecHas NpoBOAMMOCTb
noaynpoBoAHWKoB. CBOMCTBA p-n nepexoga. NonynposogHMKoBble Npnbopsl

4.2.11

DNEeKTPUYECKMA TOK B 3I/IEKTPOAUTAX. DNEKTPOAUTUYECKAs Aguccoumauma.
dneKkTponus

4.2.12

DNeKTPUYECKM TOK B razax. CamocCTOoATENbHbIN U HECAMOCTOATE/IbHLIA Pa3pAL.
PasnunyHble TMNbI camocToATeNIbHOro paspaga. MoaHua. NMnasma

4.2.13

TexHUYecKMe yCTpoWCTBa: ammnepmMeTp, BOJIbTMETP, PEeoCTaT, UCTOYHUKM TOKa,
3/IeKTpOHarpeBaTesibHble  MpUOOPbI,  3NEKTPOOCBETUTENIbHbIE  NMpUbBOpbI,
TEPMOMETP COMPOTUB/IEHUSA, BAKYYMHbIV ANOA, TEPMUCTOPLI U GOTOPE3UCTOPDI,
NoaynpoBOAHMKOBBIN W04, Fa/ibBaHUKA

4.2.14

MpaKkTnyeckmne pabotbl. U3yueHne cmellaHHOro coeaMHEHUA PE3NCTOPOB.
UamepeHne 3SOC WUCTOYHMKA TOKa W ero BHYTPEHHEro COMpPOTUBAEHMUA.
HabntopeHune snektponmsa

11 KIJACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero o0pa3oBaHus
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JlemoHCcTpHpoBaTh Ha MpuUMepax pojdb U MecTo (u3uKku B
(hopMHpPOBaHUM COBPEMEHHOM HAy4YHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJIOTHil, B MPAKTUYECKOU JEeSITeNbHOCTH

HIO,Z[eﬁ, OCJI0CTHOCTh U €CAUMHCTBO (bHSH‘lGCKOﬁ KapTHHBI MUpPa

11.2

Y4uUTHIBATH I'paHUIbI MIPUMCEHCHUA U3YUCHHBIX (1)I/I31/I‘16CKI/IX MOJICIICH:
TOYCUHBIN SHeKTpI/I‘IeCKI/Iﬁ 3apsan, AACpHasd MOACIIb aTOMA, HYKJIIOHHAA

MOJACJIb aTOMHOI'O A[pa IIpu pCIICHUH q)HSI/I‘leCKI/IX 3aJa4

11.3

Pacno3naBare ¢usnueckue sBiacHUs (mporecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  OJJICKTPOJMHAMUKMA M  KBaHTOBOW  (pu3MKH:
JNEKTpUYecKas TMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE JNeUCTBUS  TOKa, B3aMMOJICHCTBHE MarHuTOB,
ANIEKTPOMArHUTHAsT WHAYKLUSA, JEHCTBHE MArHUTHOTO TOJS Ha
IPOBOJAHMK C TOKOM U JABIDKYIIMHCS 3apsi, AJIEKTPOMAarHUTHBIC
KoJeOaHUsT W BOJIHBL, MPSMOJIMHEHHOE paclpOCTpaHEHUE CBETa,

OTpakeHHe,  MpejomileHHe, uHTepdepeHIMs, Audpakuus U

noJjiapu3anus CBETa, AUCICPCHA CBCTA, (I)OTOBJIGKTPI/I‘-ICCKI/Iﬁ 3(b(beKT




(dbotorddekT), cBeTOBOE MaBICHHWE, BO3HHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJOPOJA, €CTECTBCHHAsT M  HMCKYCCTBEHHAs

Paao0aKTUBHOCTD

11.4

OnwuceiBaTh ~M3yYCHHBIE CBOMCTBa  BeHIECTBA  (DIIEKTPHUYECKHE,
MarHUTHBIE, ONTUYECKUE, IEKTPHUECKYIO MPOBOJUMOCTh Pa3IMYHBIX
Cpel) M DJICKTPOMAarHUTHbIE SIBIE€HUS (IPOLIECCHI), HCIIOJIb3YS
¢u3nvyeckue  BEIMYMHBI:  AJIEKTPUUYECKUHA  3apsl, cujia  TOKa,
JNIEKTPUYECKOE  HANPSDKEHUE,  AJIEKTPUYECKOE  CONPOTHBIICHUE,
pasHocth moteHnumanoB, JJC, pabota Toka, MHIYKIHUS MarHUTHOTO
moJisi, cuina Awmrmepa, cwia JlopeHna, WHIYKTUBHOCTH KAaTyIIKH,
SHEPTHs JIEKTPHUUECKOTO M MArHUTHOTO TNOJIeH, MEepuoJ M YacToTa
KoJiebaHu# B KoJIeOaTEIbHOM KOHTYpE, 3apsiJl U CHjia TOKa B Mpoliecce
TapMOHUYECKHUX AIIEKTPOMArHUTHBIX KOJIeOaHMH, (doxycHoe
paccTosiHMEe W ONTHYECKAas CHJa JIMH3BI, NPU ONMUCAHWU MPABUIHHO
TPaKTOBaTh (PU3MUYECKUH CMBICI HUCTONB3YeMBIX BEIHYWH, WX
00O3HaueHWs] W ENWHWIBI; YKa3blBaTh (OPMYIBI, CBSI3BIBAIONINE

JaHHYIO (PU3UYECKYIO BEIHUMHY C JPYTUMH BEIMYMHAMHU
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OnuceiBaTh U3y4YCHHbIE KBAHTOBBIE SIBJICHUS U MPOIECCHI, UCTIOIB3YS
¢usnyeckre BETUUYHHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA
BOJHBI M YacTOTa CBETA, SHEPrus U HUMIYIbC (OTOHA, MEPHON
nojlypacmnajia, OJHEprusi CBSI3M AaTOMHBIX sJep; IMpH ONUCAHUU
MPaBUJIBHO TPAKTOBATh (PU3NUECKHUI CMBICI UCIOJIb3YyEMbIX BEJIUYUH,
ux 0003HAUEHUS U €JUHHULBI; YKa3blBaTh (OPMYIbI, CBS3bIBAIOIINE
JaHHYI0 (PU3UYECKYIO0 BEIUYUHY C IPYTUMU BEIIMUYMHAMU, BBIUYUCIIATH

3HA4YCHUC (bHSH‘IGCKOﬁ BCJIIMYNHBI

11.6

AHaJ'II/I3I/IpOBaTI) (1)I/I3I/I‘IGCKI/IC mpouecCol MW ABJIICHHSA, HWCIIOJb3Yys
(1)I/ISI/ILIGCKI/I€ 3aKOHBI U IMPUHIMUIIBI: 3aKOH OMa, 3aKOHBI
MMOoCJICAOBATCIIbHOIO W IIapaJlJICIbHOIO COCAMHCHUA IIPOBOJHUKOB,
3aKOH I[)KOYJ'IS[ — HeHua, 3aKOH BHGKTpOMaFHHTHOﬁ HHAYKIUH, 3aKOH
HpﬂMOJ’IHH@fIHOFO PaciIpoCTpaHCHHA CBCTA, 3aAKOHBI OTPAXKCHHUA CBCTA,
3aKOHBI IIPpCIIOMIICHHA CB€Ta, YpaBHCHUC OHHIITEHHA JJIA
(I)OTOS(I)(I)GKT&, 3aKOH COXpaHCHUA SHEPTUH, 3aKOH COXPaHCHUA
HUMITYJIbCa, 3aKOH COXpPaHCHUA OJIJICKTPHUYCCKOIO 3apsAala, 3aKOH
COXpaHCHUA MacCCOBOTO quciia, MMOCTYJIAaThI Eopa, 3aKOH
paAOaKTUBHOTO  pacliaaa; IMIpU STOM  pa3jidaTb  CIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa4, €ro MaTeMaTnu4eCKOC BBIPAKCHUEC U YCIIOBUA

(rpaHu1Ibl, 06JACTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'IHTL HaIlpaBJICHUC BCKTOpa HWHAYKIOUHW MArHuTHOI'O IIOJIA




MPOBOJIHUKA C TOKOM, CuJibl AMrniepa u cuisl Jlopenua

11.8

CtpouTh ¥ ONUCBHIBATH M300pa)XKE€HUE, CO3/IaBAEMOE  ILJIOCKUM

3€pKajJoM, TOHKOW JINH301

11.9

Brimomaare OKCIICPUMCHTBI IO UCCIICAOBAHNIO q)HSI/I‘IGCKI/IX SIBJIEHUN U
IIPOLIECCOB € MCIOJIb30BAaHUEM IIPSAMBIX U KOCBEHHBIX U3MEPEHUN; NPH
9TOM (QOpMYyIHpPOBaTh MpodiieMy (3agady) W THUNOTE3Y Y4eOHOTO
OKCMEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEUIOKEHHOTO

000py10BaHusl, IPOBOAUTH OMBIT U (POPMYJIPOBATH BHIBObBI

11.10

OcymiecTBiaTh MpsIMbIE W KOCBEHHBbIE U3MEpPEHUS (U3NYECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMANbHBINA CIIOCO0 M3MEpPEHUs U

HCIIOJIB30BaTh U3BECCTHBIC METOAbI OIICHKU HOFpeIHHOCTGﬁ I/I3MepeHI/H\/Jl

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UYECKUX BEIMYUH C UCIOJI30BAHUEM
NPSMBIX ~ U3MEPEHUH; TPH OTOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUpOBaTh PE3YNBTATHl TIOJYYEHHOW 3aBUCUMOCTH (PHU3UUECKUX
BEJINYMH B BUE TAOJIUIl U TpadUKOB, JeNIaTh BBIBOJBI 1O pe3ybTaTaM

HCCIIEI0OBAHUS

11.12

CoOmionaTe mpaBujia 0e€30macHOrO  Tpylda IMpUd  MPOBEACHUU
WCCIIeIOBAaHUM B paMKax ydyeOHOro SKCIEepUMEHTa, YydeOHOo-
HCCIIeIOBATEBCKOW M TIPOEKTHOM JESITENIBHOCTH C MCIOJIb30BaHUEM

W3MEPUTEIBHBIX YCTPOUCTB U JJa00OPATOPHOTO 000PYIOBAHUS

11.13

Pemate pacuy€THbIC 3a7a4u C SBHO 3aJIaHHON (DU3UYECKON MOJIEIBIO,
UCIONB3ys (PU3MUYECKHe 3aKOHBI W TPUHIIMIIBI, HA OCHOBE aHAIM3a
YCIIOBHS  3a7aud  BBIOMpAaTh  (PU3WYECKYIO MOJCNb, BBIACIATH
(bu3uvecKkrue BEMMYMHBI U (POPMYJIbI, HEOOXOAMMBIC IJIsA €€ peIeHus,
MPOBOJIUTH PAcUEThl M OIEHUBATh PEATBHOCTD MOJYYCHHOTO 3HAYCHUS

(bu3nuecKo BEIUYUHBI

11.14

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDb JJOTHYCCKH
HCIIPOTHUBOPCUUBYHO ILCIIOUKY paCCY)I(I[eHI/Iﬁ C OHOpOﬁ Ha U3YYCHHBIC

3aKOHbI, 3daKOHOMCPHOCTH U (1)I/I3I/I‘ICCKI/IG SABJICHUA

11.15

Hcnonp3oBaTh MpH  pelIeHHMM Y4eOHbIX 3aJady  COBPEMEHHbIE
UH(POPMALIMOHHBIE TEXHOJOTUM JUIl [OMCKA, CTPYKTYpUpPOBAHUS,
UHTEpHpeTallud M MpeACTaBIeHUs y4eOHOW M Hay4dHO-NOMYJSpHOM
UHpOpMaLUY, TOIYYEHHOW W3 Pa3IMYHBIX MCTOYHUKOB; KPUTHYECKU

AHAIIU3UPOBATD MOJIY4aCMYHO I/IH(I)OpMaLII/II-O

11.16

OOBACHATH IMIPUHIUIIBI JEeNCTBUSA Malll1H, HpI/I60pOB N TCXHUYCCKUX
YCTpOﬁCTB; pas3jindaTte YCJIOBUSA HUX 0E30IMaCHOTO UCIIOJIL30BaHUS B

NOBCEIHEBHOU KU3HU




[IpuBoaMTH TpPUMEpPHI BKJIAaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
11.17 (U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYXKAIOIIETO
MHpA, B Pa3BUTUE TEXHUKHU U TEXHOJIOTHUIA
Hcnonp30BaTh TEOpPETUYECKUE 3HAHUS MO (DU3WKE B IMOBCEAHEBHOU
1118 YKU3HHU JUTsl o0ecriedueHrs 0€30MacHOCTH MPU OOpaIIeHU! ¢ prudopamMu
U TEXHUYECKHUMH YCTPOMCTBAMH, [JIsi COXpPAaHEHHS 3I0pOBbS U
COOJTI0ICHUSI HOPM DKOJIOTHYECKOTO MOBEJICHUS B OKPYXKAIOIIEH cpesie
Pabotare B rpymnme ¢ BBINOJHEHHEM Pa3IUYHBIX COLIMATIBHBIX POJIEH,
IJIaHUPOBATh pabory TPYIIIEL, pauroHAIBEHO pacrpenensaTs
11.19 00s3aHHOCTM ¥  IUIAHUPOBATh JIEATENIBHOCTh B  HECTaHJApTHBIX
CUTyalsIX, aJAE€KBAaTHO OIEHMBATh BKJIAJ KaXJIOro "3 YYaCTHHKOB
TPYIIIBI B PEIICHUE paccMaTpUBaeMOi TIPOOIeMbl
[IpoBepsiemblie anemMeHTsl coaepxanust (11 kmacc)
Kog Kog lMpoBepsaemble 31eMeHTbl COAepPKaHUA
pasgena | npoBepAemMoro
anemeHTa
4 SNEKTPOANHAMUKA
4.3 MATHUTHOE NOAE. SNEKTPOMATHUTHAA MHOYKUNA
43.1 MocToAHHbIE MarH1Tbl. B3anmoaencrene NOCTOAHHbIX MarHUTOB
4.3.2 MarHutHoe none. BeKTop MarHMTHOM WMHAYKUMWU. MpUHUMN cynepnosnuum.
JIMHUM  MarHUTHOM WHAYKUMW. KapTUHA NUHUIA MarHUTHOM MWHAYKUMKW nons
NOCTOAHHbIX MarHMTOB
433 MarHuTHoe nosie NPoBOAHMKA C TOKOM. KapTWMHa /AMHWI nons ANIMHHOrO
NPAMOro MPOBOAHWKA M 3aMKHYTOrO KOJIbLEBOrO MPOBOAHMKA, KaTYLWKWU C
ToKOoM. OnbIT dpcTesa. B3anmogelicteBue NPoBOAHMKOB C TOKOM
43.4 Cuna Amnepa, ee moaynb U HanpasaeHUe
4.3.5 Cwna JlopeHua, ee moaynb U HanpasaeHue. [1BUXKeHUE 3apAKEHHOM YacTULbl B
OAHOPOAHOM MArHUTHOM nose. PaboTa cuabl JlopeHua
4.3.6 ABNEeHNE 31EKTPOMArHUTHON MHAYKUUM
4.3.7 MoTOK BEKTOpPA MAarHUTHOM MHAYKLUMM
4.3.8 34C HAYKLUKN. 3aKOH 3NEKTPOMArHUTHOM MHAYKUnn Papagen
4.3.9 BuxpeBoe anektpuyeckoe none. 34C MHAOYKUMM B NPOBOAHUKE, OBUMKYLLEMCA
noctynatesibHO B 04HOPOAHOM MArHUTHOM MnoJse
4.3.10 Mpasunno JleHua
4.3.11 MHAYKTMBHOCTb. ABNeHne camomHayKumn. 34C camomHayKumm
4.3.12 DHeprua MarHUTHOrO NOAA KaTYLWKM C TOKOM




4.3.13

DNeKTpomMarHuTHoe noae

43.14 TexHuyeckune YCTPOKCTBA: NOCTOAHHbIE MarHuThbl, 3N1eKTPOMaArHuTBhlI,
3NIeKTPOABUraTENb, YCKOPUTENN 31IEMEHTAPHbIX YACTuUL, MHAYKLMOHHAA nevb
4.3.15 MpakTuyeckne paboTbl. M3yyeHMe MaArHUTHOrO MOAA  KaTyLWKU C TOKOM.
UccnepoBaHue p[encTBMA MNOCTOAHHOFO MarHMTa Ha pPamMKy C  TOKOM.
UccnepoBaHue ABNEHMA SNEKTPOMATHUTHOM MHAYKLMK
5 KOJTEBAHUA U BOJIHbI
5.1 MEXAHUYECKNE N SNEKTPOMATHNTHbBIE KONNEBAHUA
5.1.1 KonebaTenbHaa cuctema. CBoboaHble KosebaHuA. MapmoHuYeckme KonebaHums.
Mepwopa, yactoTa, amnanTtyaa u pasa KonebaHuit
5.1.2 MpyXUHHbIA MaATHUK. MaTeMaTUYECKNIF MAaATHUK
5.1.3 YpaBHeHWE TFapMOHMYECKUX KonebaHun. KuHemaTuyeckoe M puHaMUYecKoe
onucaHue KonebaTenbHOro ABUMKEHUA
5.1.4 MpeBpalleHne 3HepPrun MNpU rapMoHUYeckux KonebaHuax. CBA3b aMMAUTYAbl
KoNebaHWM UCXOAHON BEeANYMHBI C aMNAUTYAaMK KosiebaHWin ee CKOPOCTU U
yCKOpeHus
5.1.5 KonebaTenbHbii  KOHTYp. CBOOOAHbIE 3/EKTPOMArHUTHble KosnebaHua B
naoeanbHOM KosiebaTeNbHOM KOHType. AHANorMA MeXAy MeXaHUYeCKMMU U
3NEeKTPOMArHUTHbIMK KonebaHuamn. Popmyna TomcoHa
5.1.6 3aKOH COXPaHEHUs SHEPrUKN B NAEaIbHOM KoiebaTeslbHOM KOHTYpe
5.1.7 BbIHYyKAEHHblIE MeXxaHuyeckume KonebaHus. PesoHaHc. Pe3oHaHCHas KpwuBsas.
BbIHY*KAEHHbIE 3/1eKTPOMarHMTHble KonebaHus.
5.1.8 MepemeHHbIN ToK. CUHYCOMAAbHbIN NepPeMEHHbI TOK.
5.1.9 MoLWHOCTb NepemMeHHOro Toka. AMNANTYAHOE U AeNCTBYIOLLEE 3HAYEHUEe CUbl
TOKa WM HanpsaKeHua
5.1.10 TpaHcdopmaTtop. MMpousBoacTBo, nepegaya U notpebneHne 3sneKTpUYecKon
SHeprun. IKONOrMYecKne PUCKM NPU MPOM3BOACTBE I/IEKTPUYECKOW 3SHEpruwm.
KynbTypa ncnonb3oBaHMA 31€KTPOSHEPTUU B NOBCEAHEBHOM }KU3HU
5.1.11 TexHU4YecKne yCTpoOMCTBa: cencmorpad, 3NEKTPUYECKUIM 3BOHOK, JIMHUK
anekTponepesay
5.1.12 MpaKkTnyeckne paboTbl. WccnepoBaHMe  3aBUCMMOCTM  Mepuoga  Manbix
KonebaHW rpysa Ha HUTM OT OAMHbI HUTM M Maccbl rpy3a. WccneposaHue
nepemeHHOro ToKa B Lenu U3 noc/iefoBaTe/lbHO CoegMHEHHbIX KOHAEHcaTopa,
KaTyLIKM U pe3uncTopa
5.2 MEXAHUYECKWE N SNEKTPOMATHUTHbBIE BOJTHbI
5.2.1 MexaHuyeckMe BOJIHbI, YCNOBWMA pacnpocTpaHeHuna. [lepuoa. CKoOpoCTb
pacnpocTpaHeHuaA 1 AMHa BOAHbI. [TonepeyHble 1 NPoAo/ibHbIE BOJHbI
5.2.2 NHTepdepeHLma n andpakuma mexaHM4ecknx BosH
5.2.3 3ByK. CKopocTb 3ByKa. [POMKOCTb 3BYKa. BbicoTa ToHa. Tembp 3BYyKa




524 DNeKTPOMarHuUTHble BOJHbl. YCNOBUA W3NYYEHUA INEKTPOMArHUTHbIX BOJIH.
B3aumHasa opwueHTauusa BekTopoB E, B U V B 3/1eKTpOMarHMTHoOW BONHE B
BaKyyme

5.2.5 CBOMCTBA 3/1EKTPOMArHUTHbIX BOJIH: OTpPa)KeHue, npesomaeHne, noaapmsaums,
andpakuma, nHtepoepeHums. CKOpoCTb 31EKTPOMArHUTHBIX BOJIH

5.2.6 LLIkana sneKTpOMaArHUTHbIX BOJAH. [lpUMeHeHWe 3SNeKTPOMArHUTHbLIX BOJH B
TEXHUKe U bbITy

5.2.7 MpuHuMnbl paguoceaAsn K TenesuaeHua. Pagmonokauma. INeKTpOMarHUTHoe
3arpAsHeHKne OKpy:KatoLwen cpebl

5.2.8 TexHUYeckne yYCTPOMCTBA: My3blKaJibHble  WMHCTPYMEHTbI, Y/IbTPa3ByKOBas
OMArHOCTMKA B TEXHUMKE M MeAuuMHe, pajap, PagvUONpPUEMHUK, Tenesusop,
aHTeHHa, TenedpoH, CBY-neyb

5.3 ONTUKA

53.1 MpsamonuHeltHoe pacnpocTpaHeHWe cBeTa B 04HOPoAHOM cpeae. Jlyy cBeTa

5.3.2 OTpaxkeHne cBeTa. 3aKOHbl OTpaxeHuA cBeTa. [locTpoeHWe n306paXkeHuii B
NJ0CKOM 3epKane

5.3.3 MpenomneHune cseTa. 3aKOHbl NPeoMAeHUsa cBeTa. ABCONIOTHbLIM MOKasaTesb
npenomneHusa

5.3.4 MNonHoe BHYTpeHHee oTparkeHue. [peaenbHbli Yyron MOAHOIO0 BHYTPEHHEro
OTpaXKeHuA

5.3.5 Oucnepcus ceeta. ChoXKHbIM cocTas 6enoro ceeTa. Liget

5.3.6 Cobupatowme 1 paccemsatowme AnH3bl. TOHKaA AnMH3a. PoKycHoe paccToaHue U
ONTMYECKan CUa TOHKOM NNH3bI. MNocTpoeHne M3ob6paxkeHUn B cobupatomx um
paccenBalowWmx AuH3ax. Popmyna TOHKOM AMH3bI. YBe/nMueHue, AaBaemoe
NIMH30M1

5.3.7 Mpegensl NPUMEHUMOCTU FTEOMETPUYECKON ONTUKM

5.3.8 NHTepdepeHumna cBeTa. KorepeHTHble WCTOYHUKKU. YcnoBuA HabawoaeHus
MaKCUMYMOB W  MWHUMYMOB B WHTEPPEPEHUMOHHON KapTUHE OT ABYX
CMH}a3HbIX KOrepeHTHbIX UCTOYHUKOB

5.3.9 Ondpakuma ceeta. JudpakumoHHas pelleTka. Ycnosme HabaoaeHUs rNaBHbIX
MaKCMMYMOB MpU NageHUM MOHOXPOMATMYECKOro CBeTa Ha AMPPaKUUOHHYIO
peLeTky

5.3.10 Monapunsayma ceeta

5.3.11 TexHUYecKne yCTPOMCTBA: OYKM, Niyna, poToannapaTt, NPOEKUMOHHbIA annapar,
MUWKPOCKOMN, Teneckon, BOJIOKOHHAA ONTWMKa, AUPPaKUMOHHAA peLleTKa,
nonapoung,

5.3.12 MpaKkTnyeckne pabotol. M3mepeHMe nokasaTens npesnomaeHusa. UccnepgosaHue
CBOMCTB M30b6paXKkeHUi B iMH3ax. HabatogeHne gucnepcun ceeta

6 3NIEMEHTbI CMELMANBHOM TEOPUM OTHOCUTE/IBHOCTU
6.1 lpaHWUbl NPUMEHMMOCTM  K/IAaCCMYECKON MexaHMKW. [locTynatbl Teopuu




OTHOCUTENbHOCTU: MHBAPMAHTHOCTb MOAY/A CKOPOCTM CBeTa B BaKyyme,
NPUHLMMN OTHOCUTENbHOCTU DNHLITENHA

6.2 OTHOCUTENbHOCTL OAHOBPEMEHHOCTU. 3amegsieHMe BpemMeHU U COKpaleHue
OJMHbI
6.3 DHeprna n Mnyabc cBo60AHOM YacTMLbI
6.4 CBA3b MacCbl C 3HEprvei U MMNYNbCOM CBOBOAHOM YacTMUbl. DHEpPrus nokos
cBobogHOM YacTmupbl
7 KBAHTOBAA ®U3NKA
7.1 3NEMEHTbI KBAHTOBOW ONTUKU
7.1.1 ®oTOoHbI. Popmyna MnaHKa €BA3KM 3Heprumn GoToHa C ero YacToTon. IHeprua u
nmnynbc GoToHa
7.1.2 OTKpblTMEe U uccnepoBaHue ¢otoadpdekrta. OnbiTbl A.l. CTonetoBa. 3aKoHbI
doToadpdekTa
7.1.3 YpaBHeHue dHWTeHa ana potoaddekra. "KpacHas rpaHnua” potoaddekra
7.1.4 [asneHue ceeta. OnbiThl M.H. JlebeneBa
7.1.5 Xrmunyeckoe aencreme ceeTa
7.1.6 TexHunyeckne ycTpoicTBa: ¢oToanemeHT, GOTOAATUMK, CONHEYHaA bGaTtapes,
csBeTogmon,
7.2 CTPOEHME ATOMA
7.2.1 Mogenb atoma TomcoHa. OnbiTbl Pesepdopaa no mMccnenoBaHUIO CTPOEHUA
atoma. MNnaHeTapHaa mogenb aToma
7.2.2 Moctynatbl bopa. M3nyvyeHne n nornoweHne GoTOHOB NPU Nepexoge aToma C
OZLHOTFO YPOBHA 3HEPIUWU Ha Apyron. Buapl cnektpos. CNeKTp ypoBHEN 3Heprum
aToma Bogoposa
7.2.3 BonHoBble cBolcTBa u4actuu. BosHbl ae Bpoins. KopnyckynapHo-BO/IHOBOM
ayanunsm. JudpaKkuma aNeKTPOHOB Ha Kpucranniax
7.2.4 CnoHTaHHOEe W BbIHYXAEHHOE W3/ydeHue. YCTPOMCTBO M MPUHUMN PaboThbl
nasepa
7.2.5 TexHW4YecKkne yCTPOMCTBA: CNEKTPasibHbIA aHanAW3 (CnekTpockon), fasep,
KBAHTOBbI KOMMbIOTEP
7.2.6 MpaKTnyeckne pabotbl. HabntogeHne AMHERYATOro CNeKkTpa
7.3 ATOMHOE A4PO
7.3.1 MeTozbl HabAtAEHNA N PEFNCTPALMUM S1EMEHTAPHbIX YacTuL,
7.3.2 OTKpblTHEe pagmoakTnsHocTU. OnbiTel Pesepdopaa no onpeneneHuto coctasa
PaAMOaKTUBHOIO M3nydeHua. CBolcTBa anbda-, 6eTa-, ramma-usnyyeHus.
BAnsaHWe pagMoaKTUBHOCTU Ha KUBblE OPraHU3MbI
7.3.3 OTKpbITUE MPOTOHA WM HeWTpoHa. HyknoHHaa mopenb sgpa leliszeHbepra -




MBaHeHKo. 3apag agpa. Maccosoe uncno agpa. NU3otonbl

7.3.4 Anbda-pacnag. dNEeKTPOHHbLIN M NO3UTPOHHLIN 6eTa-pacnas. Mamma-mnsnyyeHue.
3aKOoH pagMoaKTMBHOrO pacnaga

7.3.5 DHeprua cBA3M HYK/AOHOB B aape. AaepHbie cuabl. edeKT macchl agpa

7.3.6 ApepHble peakuun. leneHne n cnHtes agep

7.3.7 ApepHbln  peakTop. TepmoagepHblt cuHTe3. [lpobnembl M NEepPCNeKTUBLI
A0EePHOM SHEepPreTUKN. IKOOrMYECKME acNeKTbl A4EPHON SHEPTETUKN

7.3.8 dnemeHTapHble  4Yactuubl.  OTKpbITME  NO3UTPOHA.  PyHAAMEHTaNbHble
B3aMMOAENCTBMUA

7.3.9 TexHUYecKne yCTPOMCTBA: A03MMETP, Kamepa BuibcoHa, adepHbIA peakTtop,
aTomHas 6omba

7.3.10 MpaKkTuyeckne paboTbl. WccnepgoBaHue TpekoB YacTuy, (No  roToBbiM
doTorpadpuam)
3NNIEMEHTbI ACTPO®U3NKUN

8.1 Bug 3BesgHoro Heba. Cosse3ausa, ApKWe 3Be3abl, NAAHETbl, WX BUAUMMOE
OBUXeHne

8.2 ConHeyHaa cuctema. [naHeTbl 3eMHOW rpynnbl. [AaHeTbI-MIUraHTbl U KX
CNYTHUKN, KAPAUKOBbIE NaaHeTbl. Manble Tena ConHevyHOM cnuctemol

8.3 ConHue, potochepa n atmocdepa. CoHeYHasA aKTUBHOCTb

8.4 UcTouHMK sHeprn ConHua 1 3Be34,

8.5 3Be3abl, WX OCHOBHble XapaKTepPUCTUKWU: Mmacca, CBETUMOCTb, pPaaunyc,
TemnepaTypa, WX B3auMmocBA3b. [uarpamma "CnekTpanbHbI  Knacc -
cBeTMMOCTb". 3Be3Abl rMaBHOM MNoc/nenoBaTeNbHOCTU. 3aBUCMMOCTL "Macca -
CBETMMOCTL" /1A 3B€3/, INMaBHOW NOC/ie[0BaTe/IbHOCTU

8.6 BHyTpeHHee cTpoeHue 38e34. CoBpemeHHble NpeacTaBAeHUa 0 NPOUCXOXKAEHUN
n agonoumn ConHua 1 3se34. 3Tanbl }XU3HU 3Be3[,

8.7 MneuHbin MyTb - Hawa [anaktnka. CnuvpanbHas CcTPyKTypa [anaKTuky,
pacnpegeneHue 3Be3s, rasa W noian. onoxeHne wn asumkeHue ConHua B
lanaktuke. MNnockaa n chepuyeckas nogcmctembl FanakTuKm

8.8 Tunbl ranakTuk. Pagnoranaktnkm 1 KBasapbl. YepHbie Ablpbl B A4paX ranakTuK

8.9 BceneHHasn. PacwwupeHne BceneHHol. 3akoH Xabb6na. PasberaHue ranakTuk.
BospacTt n paauyc BceneHHol, Teopus Bonbworo B3pbiBa. Mogenb "ropsadyei
BceneHHon". PennkTroBoe usnyyeHme

8.10 MacwTabHas cTpyKTypa BceneHHoli. MeTaranakTtuKka. HepelweHHble npobiemsl

aCTPOHOMUU

MpoBepaembie Ha EM no ¢usmke TpeboBaHUA

K pe3y/sibTaTaM OCBOEHUSA OCHOBHOM 06pa3oBaTe/IbHOM NPOrpammbl

cpeaHero obuiero obpasoBaHuUA




Kog
nposepsAemoro
TpeboBaHuA

MpoBepsaemble TpeboBaHMA K NpeAMeTHbIM pe3y/ibTaTaM OCBOEHUSA OCHOBHOWM
obpasoBaTesibHOM Nporpammbl cpegHero obuiero obpasoBaHmn

1

ChopMmnpoBaHHOCTb YMEHMUI pacno3HaBaTb puUanyeckme AsaeHUa (npoueccobl) U 06bACHATD
MX Ha OCHOBE U3YYEHHbIX 3aKOHOB

BnaseHne  ocHoBoMosaraloWMmuM  GU3MYECKMMM
XapaKTepusyowmmm pusmyeckne npoLecchl

NOHATUAMMU n BeIMYNHaMW,

CPopMMPOBAHHOCTb YMEHUIN MPUMEHSATL 3aKOHbI KAAaCCUUYECKOM MEXaHUKKN, MOJIEKYNAPHOM
OUBNKM U TEPMOAMHAMMUKKN, SNEKTPOAMHAMMKM, KBAHTOBOW OU3MKM ANA aHanamsa u
06BACHEHUSA ABIEHUI MUKPOMMPA, MaKPOMMPa U MEFraMUPa, Pa3nyaTh YCIoBUA (rpaHuULbl,
061acTM) NPUMEHUMOCTU  GU3NYECKUX 3aKOHOB, MOHMMATb BCeoblMiA  XapaKTep
dyHOAMEHTaNbHbIX 33aKOHOB WM OFPaHMYEHHOCTb WCMOJ/Ib30BAHMA YACTHbIX 33KOHOB;
aHANM3MpPOBaATb PU3MYECKME MPOLLECChbl, MCMOJIb3ys OCHOBHbIE MOJIOMKEHUA, 3aKOHbI W
3aKOHOMEpPHOCTH

ChHopMMPOBAHHOCTb YMEHUA pa3indaTb YCN0BMA MPUMEHUMOCTM Moaenein GUsndeckux Ten
M Npou,eccoB (ABNEeHUIA)

CHOpPMMPOBAHHOCTb YMEHUS pelaTb PacyeTHble 334ayM C fBHO 334aHHOM M HesBHO
3afaHHOM PU3MYECKOM MOAENbIO: HA OCHOBAHMM aHANN3a YC0BUA BblIBUPaTb Ppusmyeckme
MoZenu, oTBevalowme TpebOBaHMAM  334auu, NPUMEHATb  GOPMY/bl,  3aKOHbI,
3aKOHOMEPHOCTU U MOCTYyNaTbl GU3NYECKMX TEOPUIM MPU UCMOSb30BAHUN MATEMATUYECKMX
METOLO0B pelleHuA 3a4ay, NPOBOAWUTb pPacyeTbl Ha OCHOBAHMM MMEILLMXCA AaHHbIX,
aHa/M3NPOBaTb Pe3y/ibTaTbl U KOPPEKTUPOBATbL METOAbI PELEHUS C YYETOM MOJTyYEeHHbIX
pe3ynbTaToB

PewaTtb KayecTBeHHble 334auM, Tp66YIOLLI,Me NPpUMeEHEHUA 3HAHUM U3 Pa3HbIX pa3aenos
LWKOJIbHOIO KypcCa q)VI3VIKVI, a TaKXe WuHTerpauunm 3HAHUN U3 Apyrnx npeameToB
€CTeCTBEHHOHAYYHOIo UMKAA: BbICTPAUBATb JIOTMYECKYHO LUENOYKY paccym,u,eHMﬁ C 0r|0p0171
Ha N3y4yeHHbl€ 3aKOHbl, 3aKOHOMEPHOCTUN U ¢M3M‘-IECKME ABNEHUNA

BnageHve OCHOBHbIMW METOAAMW HAy4YHOro MO3HAHMA, MUCMOAb3yeMbIMU B (U3MKE:
NPoOBOAMTL MNPAMbIE W  KOCBEHHble W3MepeHus U3MYECKUX BENMYMH, BbIBMpas
ONTUMa/IbHbIN CNOCO6 U3MEPEHMA N NCNOJb3YSA U3BECTHbIE METOAbI OLEHKM NOrpeLHoCTeN
M3MepeHWin, NPOBOAUTL WCCef0BaHME  3aBUCMMOCTEN  DU3MYECKUMX BEIMYMH  C
MCNONb30BaHWEM MNPAMbIX U3MEpPeHU, OBbACHATL NOAYYeHHble pe3y/abTaTbl, UCMOAb3YA
du3nYecKMe Teopwuw, 3aKOHbl M MNOHATMA, M AenaTb BbiBOAbl; cobnogaTb npaswua
6e3onacHoro Tpyaa npv NpoBeAeHnn UCCAeA0BaHNN B pamKax y4ebHOro skcnepmmeHTa u
y4ebHO-MCcCNe0BaTeIbCKON AeATENbHOCTU C UCNO/b30BaHNEM LNMPPOBbIX M3MEPUTESBbHBIX
ycTpoicTe 1 nabopaTopHoro o6opyaoBaHMA

ChopMMPOBAHHOCTb YMEHUI aHaAM3MPOBaTb W OLLEHMBATb MNOCNEACTBMA ObITOBOW M
NPOU3BOACTBEHHON AEeATEeNbHOCTU YE/I0BEKA, CBA3AHHOW C GU3MYECKMMM MpoLeccamu, C
nosnuUMin  3KonorMyeckolr  6e3onacHoOCTM;  nNpeacTaBNeHWA O  PaLMOHA/IbHOM
NPMPOAONONAbL30BaHUKN, a TaKKe pPa3syMHOM WCMOb30BAaHUM [AOCTUXKEHMI HaAyKM U
TEXHO/IOTUI ANA AaNbHENLLEro pasBUTUA YeoBeYecKkoro obLLecTea

OBnageHune pasnnyHbiMm cnocobamm paboTbl ¢ MHOPMaLMen GU3MYECKOro coaepKaHms C
MCNO/Nb30BAaHUEM COBPEMEHHbIX WMHOOPMALMOHHbBIX TEXHONOMMIA; pPasBUTUE YMEHUN
KPUTUYECKOro aHa/1M3a M OLLEHKM A0CTOBEPHOCTM MOay4aemMoi MHbopmaLmm

10

ChHopMMPOBAHHOCTb YMEHWUI MPUMEHATbL OCHOBOMO/aratollMe acTPOHOMUYECKUE MOHATUA,
TEOPUM M 3aKOHbI AN aHaAn3a U 06bACHEHUA GUINYECKMX MPOLLECCOB, NMPOUCXOAALLMX Ha
3Be3/ax, B 3BE3[HbIX CMCTEMAX, B MEMKrafaKTMUYeCcKon cpefie; ABUMKeHUA HebecHbIX Ten,
3BONIOLMM 3Be34 U BceneHHoM




MNepeyeHb 31e€MEHTOB COAEPXKAHMA, NpoBepAeMbix Ha EM no ¢pusuke

Kog
pasaena/
TemMbl

Kog
anemeHTa

MpoBepAemblii 31eMEHT COAepPsKaHUSA

1

MEXAHUKA

11

KUHEMATUKA
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MexaHunyeckoe gsueHne. OTHOCUTENbHOCTb MEXaHWYecKoro asuxeHua. Cuctema
oTcyeTa

1.1.2

MaTepuanbHasa TouKa.
Ee paguyc-seKTop:

r(t)=(x(t), y(t).2(1)), ’

TpaeKTopus,
nepemeLleHue: .

0

TPacKTOpHA

(]
-

i
—

[

b

nyTb.
CnoeHve nepemeLLeHui:

AT = AT, + AT,

1.1.3

CKOpPOCTb MaTeprasibHOM TOUYKM:

AX

v, =—
At

=X, aHanornyHo U, =Y, U, = Z,.
At—0

CnoxeHue ckopocteit: U, =0, U,

BbluMcneHWe nepemelleHna U NyTM maTepuanbHOW TOUKM MPU NPAMOMHENHOM
ABUXKEHUW BAOb OCU X MO rpaduKy 3aBUCUMOCTU Uy (t)

1.1.4

. _Av

YCKOpeHue maTepuanbHoi Touku: & = _At =0, = (ax a,,a, ) ,
At—0

Av,
a, =
At At—0

=(V,),, ananormuno a, =(Uy)lt, a, =(v, )t

1.15

PaBHOmepHOe I'IpHMO/'IMHEﬁHOe ABUXXeHUe:

X(t) = X, + 0t




v, (t) = vy, =const

1.1.6 PaBHOYCKOpEeHHOE NPAMOSIMHENHOE ABUKEHME:
2
at
X(t) =Xy + gt + =
2
O, (1) = vy, +ayt
a, = const
2 2
UZX _le = 2ax (XZ - Xl)
v+,
MpW ABUXEHUM B OAHOM HaMpPaBAEHUM NyTb S = -1
1.1.7 CBobogHoe nageHue. YcKopeHue cBOHOAHOrO
nageHus. [lpuxkeHune Tena, bpoleHHOro nog, yraom
O K ropusoHTy:
X(t) = X, +Up,t = X, + 0, COS -t
) Vi .
)t : gt’ g
Y(t) =Y, +0p,t+ ;= Yo +uosma-t—7
Yo a
v, (t) = vy, =0, cosa
v, (t) =0y, +9,t =v,sina—gt 0 x >
9,=0
gy =—Q =const
1.1.8 KpuBonnHenHoe asurkeHme. [ABUKeHME MaTepuabHON TOYKKN MO OKPYKHOCTHU.
Yrnosas u nMHeHasa cKopocTb Toukn: U = OR . Mpu paBHOMepHOM ABMMKeHNM TOUKM
MO OKPYXKHOCTU .
%
2
LleHTpocTpeMUTENbHOE YCKOPEHMEe TOouKM: & = E =®°R. Nonnoe yckopenue
MaTepuasibHOM TOYKHK
1.1.9 |Teeppaoe Teno. [locTynatenbHoe 1 BpallaTeNbHOE ABUXKEHWE TBEPAOro Tena
1.2 ONHAMUKA
1.2.1 MHepuunanbHble  cucTembl oOTcyeTa. [lepBbld  3aKOH  HbtoToHa.  MpuHUMN
OTHOCUTEeNbHOCTU Manunesn
1.2.2

m
Macca Ttena. NnoTHOCTb BewecTBa: P = V




1.2.3

Cuna. MpuHUMN cynepnosunumm cu: FpaBHoﬂeme =F+F +..

1.2.4

BTopoli 3akoH HbloToHa: Ana matepuanbHom Touku B MCO

F=ma; APp=FAt npu E = const

1.2.5

Tpetnin 3akoH HblOTOHa A4  maTepuasbHbIX 8

—

Touek: F, =-F,, Fy F,

1.2.6

3aKoH BCEMUPHOIo TArotTeHUA: CUIbl NPUTAXKEHUA Mmexay To4YeYHbIMKU MacCCaMM
m1m2
R? °

pasHbl F =G

Cuna TAKecTU. LIeHTp TAXKecTM Tena. 3aBUCMMOCTb CUJbI TAXKECTU OT BbICOTbl h Hag,
MOBEPXHOCTbIO NAaHeTbl paanycom Ro:

GMm

mo=—-m
TR +n)

1.2.7

Cwuna ynpyroctu. 3akoH lNyKa: Fy = -kx

1.2.8

Cuna tpeHua. Cyxoe TpeHue.
Cuna TpeHUA CKONbXKEeHUA: FTp =uN

Cwna Tpenus nokos: Fp SUN

KoaddunumneHT TpeHusn

1.2.9

HasneHune: P= —+

S

1.3

CTATUKA
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MOMEHT Ccu/Ibl OTHOCUTENIbHO OCU BPALLEHUSA:
|M| =Fl, rge | - nnevo cunbl F oTHOCUTENBHO OCH,
npoxoaawen yepes Touky O nepneHAMKYNspHO

PUCYHKY -
F

1.3.2

Ll,eHTp Macc Tena. Ll,eHTp Mmacc CUCTEMDI mMaTepunaabHbIX TOYEeK:
— mr +m,r, +...
.M.
m +m, +...
Tena cosnagaeT C ero LeHTPOM TAXKECTU

. B ogHopoaHOM none TAXecTu (§=00n5t) LEeHTp macc
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M, +M, +...=0
F+F+.=0

Ycnosua paBHoBecua TBepaoro Tena B MCO:

134

3aKoH lMackansa

1.3.5

[laBneHue B XnaKocTH, nokosweica 8 UCO: P = Py +pgh




1.3.6

— —

3aKoH Apxwmep.a: FApx = _PBLITCCH ’

ecnu teno u Xnakoctb nokoaTca B UCO, TO Fapx = PEVseirecn

Ycnosue nnaBaHua Ten

1.4 3AKOHbl COXPAHEHNA B MEXAHUKE
1.4.1 | Mimnynbc maTepuanbHoii Toukn: P = Mo
14.2 Mmnynbc cuctemsl Ten: p= f’l + r)z T
143 3aKOH M3MeHeHUA U COXPaHEeHMA MMMY/bCa:
s CO AP =A(P,+ P, +...) = B At + By A+
B8 UCO Ap = A( ﬁl + ﬁz +) = 0 , ecm FlBHeLLIH + 2BHENIH +..= O
PeakTuBHOe ABUXKeHUe
1.4.4 PaboTa cusibl HA MaIOM NepeMeLLEHUN: I_:;
Ar X
1.45 MoLwHOCTb cunbl:
ecnn 3a Bpema At paborta cunbl M3MeHseTca Ha ﬁ
AA, To MOLHOCTb CUAbI o
AA v
P=— =F-v-cosa
At At—0
1.4.6 ] mo? p2
KnHeTnueckana aHeprma matepuasibHON TOYKHU: EKMH ==
2 2m
3aKOH W3MEHEeHUA KUHETUYECKOM 3SHeprum CUCTEMblI MaTePUasbHbIX TOYEK: B
nco AEKHH = /A\1 +A2 +...
1.4.7 MNMoTeHuManbHasa aHeprma:

ANnAa NoTeHUUaNbHbIX CUN A12 = EIHOTeHu - E2n0TeHu = _AEHOTCHLI .

MoTeHuManbHasA aHeprua MaTepuasbHON TOYKM B OAHOPOAHOM NoE TAXKECTU: Enoreny
= mgh.

MoTeHuManbHas aHeprua ynpyro 4eGopmMmUpoBaHHOrO Tena:

LS

TOTeHH 2




1.4.8

3aKOH M3MEHEHUA U COXpaHeHUA MeXaHM4YecKow Heprnu:

Evex = Exun + EI‘IOTeHLI,;

B NCO AEMex = A

BCEX HCTIOTCHI. CUIT ,

B NCO AEmex =0 , €CNN Agcex HenoTeHL,. cun = 0

1.5

MEXAHWYECKNE KOJIEBAHWA N BOJTHbI
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FapMmoHUMYecKkne KonebaHus maTepumanbHOM TOYKU. AMnanTyda u ¢asa KonebaHui.
KnHemaTnyeckoe onucaHume:

x(t)=Asin(ot+¢,),
Ux (t): X,

a, (t) = (UX )t = —LOZX(t) =a, + ®’X=0 , TAE X - CMELleHNe W3 MONOKEHUA
paBHOBECUA.

JuHamunueckoe onncaHme:
may = -kx, rae K = mw? . 310 3HaunT, 4TO Fy = -kX.

3HepreTw-|ec+<oe onuncaHme (3aKOH COXpaHeHuA MeXaHMYecKom 3Heprvwl):

2 2 2 2
m
mo N kx _ Mg _ const
2 2 2 2

CBA3b amnAnTyabl KonebaHwuii CMeLLeHUs MaTepuasnbHOM TOUYKM C aMMAUTYZamMu
KoniebaHWi ee CKOPOCTU U YCKOPEHUS:

_ .32
Upx =OA 3, =0°A

1.5.2

. 271
NMepuopg 1 yactota Konebanui: T =—=—,
® Vv

/ I
I'Ieleo,u, Manbix CBOﬁO,D,HbIX KonebaHnit maTemaTuyeckoro maaTHuka: T = 2w [— .
g

o m
Mepunog cBo60AHbIX KONEbaHUI NPYKUHHOTO MaaTHUKa: T = 27 /?
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BbIHYXXO€eHHble KonebaHua. PesoHaHc. Pe3oHaHCcHasn KpunBaAa
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NMonepeyHble N NPoOJOAbHbIE BOJHbI. CKOpOCTb pacnpoCcTpaHeHnA U ANIMHA BOJIHbI:

r=oT =2
Vv

NHTepdepeHuma n andpakuma BoaH

155

3BYyK. CKOPOCTb 3BYKa

MOJIEKYNIAPHAA ®U3NKA. TEPMOANHAMUKA




2.1

MOJIEKYNTAPHAA ®U3NKA

2.1.1 Moaenu cTpoeHus ras3oB, XuAKocTel u TBepAablx Ten. [ycTb TepmoaMHammyecKas
cuctema (Teno) coctout M3 N ogMHaKOBbIX MoseKyn. Torga KonMYecTBO BeLLecTBa
N m
vV=——=— ,
Ny, n
rae Na - uncno Asoragpo, m - macca cuctemsl (tena), M - monapHas macca sewecrsa
2.1.2 TennoBoe gBMXKeHME aTOMOB M MOJIEKY BELLECTBA
2.1.3 B3anmogencrame 4acTum, BellecTsa
2.1.4 | Andodysna. bpoyHoBCKOe ABUkKEHWE
2.1.5 Mogenb ngeansHoro rasa 8 MKT
2.1.6 |CBA3b MexAay [AaBJEHWEM U CPefHei KUMHETMYECKOW 3Hepruein nocTynaTesibHoro
TEn/IOBOro ABUMKEHUSA MOJIEKYN UAEabHOro rasa (0CHoBHOe ypaBHeHne MKT):
_ 2
5 2 (mp?) 2 — )
p=—mnv =—n- =—N-& ., roe mg - macca OAHOW MONEKY/bI,
3 3 2 3
N
n= v - KOHUEHTPALMA MONEKYN
2.1.7 |AbcontoTHaa Temnepatypa: T =1+ 273 K
2.1.8 |CBA3b TemnepaTypbl rasa co cpeaHeh KMHETUYECKOW 3Hepruen nocTynaTteslbHoro
TEMnJI0BOro ABUXEHUA ero MONEKyN:
2
— (mp?) 3
81'IOCT - 5 kT
2 2
2.1.9 |YpaBHeHue p = nkT
2.1.10 | Moaenb MaeanbHOro rasa B TepMogMHaAMUKe:
Ypasuenne Menaeneena — Knanelipona
BeIpaxeHue 111 BHyTPEHHEW SHEPTUH
YpasHeHne MeHaeneesa - KnaneipoHa (npumeHuUMble Gopmbl 3anmcK):
m
pV = —RT =VvRT =NKkT p-PRT
[ 5
BbipaxkeHne ana  BHYTPEHHEM 3HeprMn OAHOATOMHOIO  WAEeasibHOro  rasa
(npmeHnmble dopmbl 3anuncn):
3 3 3m 3
U=—VvRT ==NKT ==——RT =vc, T == pV
2 2 2 1 2
2.1.11 |3aKoH JanbToHa 4NA AaBNEHWNA CMECU Pa3perKeHHbIX ra3oB:

p=p1+p2+...




2.1.12 |W3onpoueccbl B paspeeHHOM ra3e C MNOCTOAHHbIM u4uciom monekyn N (c
MOCTOAHHbIM KOJIMYECTBOM BellecTBa V ):
nsotepma (T = const): pV = const,
P _
nsoxopa (V = const): — = const,
T
vV _
nsobapa (p = const): — = const
T
Ipadmueckoe npepcrTaBaeHme nsonpoueccos Ha pV-, pT- n VT-guarpammax.
Ob6beanHEHHDIN ra30Bblil 3aKOH:
V
p— = const
T
[N NOCTOAAHHOTO KO/IMYecTBa Belecrea Vv
2.1.13 | HacbluweHHble N HeHacblWweHHble napbl. KayecTBeHHaA 3aBMCMMOCTb MNAOTHOCTU U
0AaBNEHUA HACbILWEHHOrO Mapa OT TemnepaTypbl, UX He3aBUCMMOCTb OT obbema
HaCbIWEHHOro napa
2.1.14 | Bna)kHOCTb BO3A4yXa.
P (T) P (T)
OTHOCUTeNIbHasA BAasKHOCTb: P = T = T
pHacmm. napa ( ) p HACBIILL. [1apa ( )
2.1.15 |W3meHeHMe arperaTHbIX COCTOSHWUI BELLECTBA: MCNAPEHUE U KOHAEHCALNS, KUNneHue
XNOKOCTU
2.1.16 |WMN3meHeHMe arperaTHbIX COCTOSHWUI BELLLECTBA: NAaBAEHNE U KpUCTanansaumsn
2.1.17 |MpeobpasoBaHue aHeprnmn B Gpa3oBbix Nepexosax
2.2 TEPMOAMHAMMWUKA
2.2.1 |Tennosoe paBHOBeCKE N TemnepaTypa
2.2.2 BHyTpeHHAA sHeprua
2.2.3 |Tennonepepaya Kak crnocob W3MeHeHUs BHYyTpeHHel 3Heprum 6e3 coseplueHuA
paboTbl. KOHBEKLMA, TENIONPOBOAHOCTb, U3/lyYeHUe
2.2.4 Konunyectso tennotol.
YpaenbHaa Tenn10eMKOCTb BELLECTBA C: Q =CcmAT
2.2.5 YaenbHas Tensiota napoobpasosaHua L: Q = Lm.
YpaenbHaa Tennota nnasneHna A : Q=Am,
YpenbHaa TennoTa cropaHua Tonamea q: Q = gm
2.2.6 |3nemeHTapHaa paboTa B TepmoOAMHAMMUKeE: A= pAV | Bbiuucnenue paboTbl no




rpaduKy npotecca Ha pV-guarpamme

2.2.7

MepBblit 3aKOH TEPMOANHAMMUKN:
le = AUlZ + A12 = (Uz _U1)+ A12.
Apgunabara:

le =0= A12 :U1_U2 :_AU12

2.2.8

BTopoW 3aKoH TepMmoagnHaMmnKK. Heobpatumblie npoueccol

2.2.9

MpUHUMNbI AeNCTBMA TeN0BbIX MalnH. KMNA:

n — Asa LUK — QHaI‘P - |QX0H — 1 _ |onn

Qnarp QHarp QHarp

2.2.10

MakcumanbHoe 3HaveHue KMA. Llmkn KapHo:

_ _ THarp _Txon _ Txon
maXn_nKapHo - T _l_T

Harp Harp

2.2.11

YpaBHeHUe Tennosoro 6anaHca: Qi+ Q.+ Qs +...=0

SNEKTPOANHAMUKA

3.1

SNEKTPNUYECKOE NMOJE

3.11

dneKTpM3aumsa Ten U ee NPOosBAEHUA. DNeKTpUyYeckuin 3apsag. [sa BuAa 3apasa.
dnemMeHTapHbIN 3N1EKTPUYECKUIA 3apAa. 3aKOH COXPaHEHMA 31eKTPUYECKOro 3apaaa

3.1.2

Bsanmogencteme 3apagoB. ToueyHble 3apaabl. 3akoH KynoHa:
B O4HOPOAHOM BELLECTBE C AMINEKTPUYECKON NPOHNLAEMOCTbI0 €

E—k EARCH 1 |0l |

er’  4meg, 1’

3.13

3!'IEKTpMLIECKOE none. Ero AEVICTBMG Ha 3N1IEKTPUYHECKNE 3apAabl

3.14

E

HaI'IpFI)-KEHHOCTb 3/1EKTPUYECKOro nona: E=

IpOOHBIH

Mone ToueuHoro 3apaga: E, =k :1_2,

opHopoaHoe none: E =const .

KapTuHbl JNINHUI HanpAXXeHHOCTU 3TUX nonem

3.15

MoTeHUMaNnbHOCTb INEKTPOCTAaTUYECKOro NoAA.

Pa3HOCTb NOTEHUMANOB U HaNpAXKeHne:




A, =d(e,—9,)=—0Ap=qU .
rlOTeHLI,VIa}'IbHaﬂ 3HeprnAa 3apAaaa B 3/1IEKTPOCTAaTUHECKOM MNone:
W =qo.
A=-AW
W

MoTeHuUmMan aneKTpocTaTMYecKkoro noasa: @ = —.

CBA3b HANPAXEHHOCTM MOAS W  PA3HOCTM MNOTEHUMANOB [ANA  OAHOPOLHOrO
anekTpocTaTuyeckoro nona: U = Ed

3.1.6 MpYHUMN Cynepnosnumm sNeKTPUYECKUX NONEN:
E=E+E,+.., 0=, +¢, +...
3.1.7 MpoBOAHMKM B INEKTPOCTAaTUYECKOM nose. YCnoBMe paBHOBECMA 3apAa0B: BHYTPU
NPOBOAHMKA |r5 — (), BHYTPM M Ha NOBEPXHOCTU NPOBOAHMKa P = const
3.1.8 | [Ou3NeKTpuKM B 3NEKTpocTaTUyeckom none. [unanektpuyeckasa MNPOHULAEMOCTb
Bewectsa €
3.1.9 q
KoHaeHcaTop. dneKTpoeMKocTb KoHaeHcaTopa: C = U
€€,
DN1eKTPOEMKOCTb MN/IOCKOro KOHAEeHcaTopa: d 0
3.1.10 |MapannenvHoe coeanHeHMe KOHAEHCATOPOB:
q = q] + qz + ceey Ul = UZ = ceey Cnapann = C]_ + CZ + cee
MNocnepoBaTtenbHoe coegmMHeHWe KOHAEHCaTOPOB:
1 1 N 1
U=U1+Uz+...,ql=C|z=..., =< T
Cnocn C:1 C2
JHeprua 3apAXeHHOoro KoHaeHcaTopa: Wc =—= =—=
2 2C
3.2 3AKOHbI MOCTOAHHOIO TOKA
3.2.1 Aq
CunaToka: | =— . MocToAHHbIN TOK: | = const
At At—0
[nAa noctoaHHOro Toka g = It
3.2.2 | YcnoBuA cyecTBOBaHUA INEKTPUYECKOrO TOKA.

Hanpa>keHne U 34CE




3.2.3

U
3akoH Oma gna yyactka uenu: | =—

3.24

3}'IeKTpVI'-IeCKoe conportunseneHue. 3aBMCUMOCTb conpotmusneHna OAHOPOAHOIO

NPOBOAHWKA OT ero AJINHbI U ceyeHua. YaenbHoe CoOnpoTUBAEeHME BeLecTBa. R= pg

3.2.5

bTOpOHHI/IX CHI1

q

UcTtouHmnKM Toka. AC UCTOYHMKA TOKa: E=

BHyTpeHHee cONnpoTUBIEHNE UCTOMHUKA TOKA

3.2.6

3akoH OMa Ans NOHOV (3aMKHYTOM) aneKTpuyeckol uenu: E =
E E,»
IR+Ir,oTkypa | = —— pe—
R+r R

3.2.7

I'Iapanneanoe coegunHeHne NpoBOAHUKOB:

1 1 1

- —1]. = =—+—+...
=li+lh+ ... = =.. .
! Il IZ ’ Ul UZ ’ Rnapann Rl RZ

MNocneposaTenbHoe coeanHeHue NPOBOAHUNKOB:

U= U1+U2+..., lh=1= veny Riocn=R1+ Ry + ...

3.2.8

PaboTa anekTpuyeckoro Toka: A = [Ut.

3akoH [xoyna - Nledya: Q = I°Rt.

UZ
Ha pesucrope R: Q = A= I°Rt = Ut :Ft

3.29

AA

At At—0

=1U

MowHocTb S/1EKTPUYECKOIO TOKA: P

U2

2
TennoBaa MOLWHOCTb, BblAenAemasn Ha pesuncrtope: P = I R = ? = IU .

MOLWHOCTb NCTOYHMKA TOKA: I:)E - -
At—0

3.2.10

CBobOAHbIE HOCUTENWM 3NEKTPUYECKMX 3apAgoB B MNPOBOAHMKAX. MexaHM3MbI
NPOBOAMMOCTM TBEPAbIX METa//I0B, PacTBOPOB W PacMNaBOB 3/1€KTPOAUTOB, ras3os.
MonynpoBoAHMKK. MoAyNpoBOAHMKOBbINM AMOA,

3.3

MATHUTHOE NOJIE

3.3.1

MexaHun4yeckoe B3aMM0p,el7ICTBVIe MarHmtos. MarHuTHoe nosne. BekTop MarHMTHOM

MHAYKLUMK. TTPUHLMA Cyneprosuumm mariuTHeix noneit: B =B, + B, +...




JInHnm MHAOYKUUN MaArHMTHOro nonA. KapTVIHa JINHUI MHAOYKUUN MalrHUTHOro nona
noaocoBoro 1 I'IOLI,KOBOO6pa3HOFO NOCTOAHHbIX MarHATOB

3.3.2 OnbIT dpcTtega. MarHutHoe nosie NPOBOAHUKA C TOKOM. KapTWUHa AMHUIA UHAYKLUK
MArHUTHOrO NOoANA AJIMHHOTO MNPAMOro MNPOBOAHMKA W 3aMKHYTOrO KO/bLLEBOro
NPOBOAHWKA, KAaTyLLKN C TOKOM

3.33 Cuna Amnepa, ee Hanpas/ieHME N BEINYUHA:

Fy, = IBl sina rpe o - yron mexay HanpasneHmem nposoaHmka v Bektopom B

3.3.4 . Fy,, =|q|uBsin
Cwna JlopeHua, ee HanpasneHve W BeanumHa: o, = |(|0 O, rpe O - yron
Mexay BekTopamu U W B. [IBUXKeHMe 3apsKEHHOW 4acTUlbl B OJHOPOAHOM
MArHUTHOM none

3.4 SNNEKTPOMATHUTHAA MHOYKUMA
34.1 MoTOK BEKTOPA MAarHUTHOM UHAYKLUM: — B
ZA
®=B,S=BScosa Ea/
3.4.2 fiBNeHne aNeKTPoMarHuTHom nHayKumn. 34C nHayKkumm
3.4.3 3aKOH 31eKTPOMArHUTHOM MHAYKuMn Papages:
_AD
i Ty =%
At At—0
3.4.4 34C MHAYKUMM B NPAMOM NPOBOAHUKE AAUHOM |, B
- [ = r n
OBUXKYLLLEMCA CO CKOPOCTbIO U (U LI ) B / \ 1
a
04HOPOAHOM MarHMTHOM none B: / 5
/ 7/

|Ei| = BlUCOS(X, roe O - yron mexay BeKkTopom B n Hopmanbio N K nnockocTu, B

KOTOPOM NeKaT BEKTOPbI r 7] 5; ecnum rJ_ I§ Mol I§, TO |Ei| =Blov
3.4.5 Mpasunno fleHua
3.4.6 ()

UnaykTmeHocTb: L = T nnm @ = LI.

Al
CamounHgyKuma. 34C caMomHAYKUMK: Esi = _LA_ = _th
t At—0

3.4.7 LI?2

3Heprm-| MArHMTHOIO NOIA KaTyLWKN C TOKOM: WL =—

3.5

SJIEKTPOMATIHUTHbBIE KOTEBAHWA N BOJTHbI




3.5.1 KonebatenbHbit  KOHTYp. CBOOOAHbIE  3/IEKTPOMArHUTHbIE
KonebaHma B ngeanbHOM KosebatesibHOM KOHTYpe:
JES
() = Qpax SIN (0L + ;)
I (t) =0, = 00, cos(ot +y) = 1,,,.cos(ot+¢,)
21 1
dopmyna TomcoHa: T =2a+LC ,otkypa O = — = 77—
T 4JLC
CBA3b aMNANTYAbl 3apAga KOHAEHCATOPA C aMNANTYA0M CUAbl TOKA NPU CBOOOAHbIX
3NEeKTPOMArHUTHbIX KonebaHWAX B MAeanbHOM KonebaTeNbHOM KOHType: O, = —=
3.5.2 3aKOH COXPaHEHWsI SHEPTUN B NA,EATbHOM KonebaTeslbHOM KOHTYpE:
CU? LI* cCuU? LI?
+ = T = —T% —const .
2 2 2 2
3.5.3 BbIHYKAEHHblE 3N1EKTPOMArHUTHbIE KonebaHuA. Pe3oHaHc
3.54 MepemeHHbIN TOK. MNpoun3BoACTBO, Nepeaaya u notTpebaeHne sNeKTPUUYECKON SHEPTUN
3.55 CBOICTBA  3NEKTPOMArHUTHbIX BOAH. B3auMmHas opueHTauMa BEKTOPOB B
3NIEKTPOMarH1THOM BoNHe B Bakyyme: E | B | €
3.5.6 |LWkKana 3neKTPOMarHMTHbIX BOJIH. lpUMeHeHe 3N1eKTPOMArHUTHbIX BOJIH B TEXHUKE U
obITy
3.6 ONTUKA
3.6.1 MpsamonuHeltHoe pacnpocTpaHeHWe cBeTa B oOgHopogHOW cpede. TouyeuyHbli
NCTOYHMUK. Jlydy cBeTa
3.6.2 | 3aKoHbl OTpaxeHus ceeTa. 0. =
alp
S
3.6.3 MocTpoeHune n3obparkeHnl B NJIOCKOM 3epKane
3.6.4 | 3aKOHbI NpesioMaeHmnsa cBeTa.

Npenomnenme ceera: NSIN =N, sinf
ABCONIOTHBIN NOKasaTeNb NPENOMNEHNA:

n, u
OTHOCUTENbHbIM NOKa3aTeNb NPeIOMNEHUA: Ny = n_ - U_ .
1 2




Xoga, nyyein B npusme.
CoOTHOWeEHMe  4YacTOT WM COOTHOWEHMEe AAMH  BOAH  NpU  nepexoae
MOHOXPOMATMYECKOrO CBETA Yepes rpaHnLy pa3fena AByX ONTUYECKUX cpes;

v, =V, A, =N,A,

3.6.5

MonHoe BHYTpEeHHEee OTparKeHue.

MpepenoHbIN yron NOJIHOTO BHYTPEHHEro

or ) Ny<iy n,
pakeHua:

) 1 n,
sino,,, =—=-—*=

OTH 1

3.6.6

Cobupatowme u paccevBatolwme NMH3bl. TOHKaA MH3a. POKYCHOE paccTosHWe W

1

ONTMYECKas CU1a TOHKOM INH3bI: D= E

3.6.7

dopmyna TOHKOMN NNH3bI: d T

N
d f F H F

YBennyeHuve, faBaeMoe ANH30IA: f'\ h
_h_|[f]

== W

B cnyyae paccenBatoLen INH3bI:

F:E:m<1
H d

3.6.8

Xopg, nyya, npoluesLero IMH3y Nog Npou3BoJibHbIM YI/IOM K €e FNMaBHOM ONTUYECKOW
ocu. [MMocTpoeHne w3obpaxKeHUt TOYKM W OTpe3Ka npamoin B cobupatowmx u
paccenBatoLWMX IMH3AX U UX CUCTEMAX

3.6.9

CDOToannapaT KaK ONTUYeCKuni I'IpMGOp. [nas Kak onTnyecKaa cuctema

3.6.10

NHTepdepeHuma cBeTa. KorepeHTHble  WUCTOYHMKKM. YcnosBua  HabaogeHun
MaKCMMYMOB M MUHUMYMOB B MHTEPPEPEHUMOHHOW KapTUHE OT ABYX CMHGA3HbIX
KOrepeHTHbIX NCTOYHUKOB:

A
MaKcUMymbl - A = sz ,m=0,+/-1,+/-2,+/-3, ...,

A
MuHUMymbl - A = (2m +1)§ m=0,+/-1,+/-2,+/-3, ...

3.6.11

Ondpakupa ceeTta. [udpaKuMoHHana pelweTKa. Ycnosue HabaogeHWA TNaBHbIX
MaKCMMyMOB MpPU HOPMaAbHOM NAZEHUM MOHOXPOMATMYECKOro cBeTa C AJMHOW
BOMHbI A Ha peLueTKy ¢ nepnoaom d:




dsine, =MA m=0,+/-1,+/-2,+/-3, ..

3.6.12 | Aucnepcua ceeTta
4 KBAHTOBAA ®UN3NKA
4.1 KOPMYCKY/IAPHO-BO/THOBOW AYA/IN3M
4.1.1 |rvnotesa M. MnaHKa o kBaHTax. ®opmyna MnaHka: E = hv
4.1.2 hc
®OoTOHbI. IHeprus GpoToHa: E=hv= 7 = pcC.
b hv h
Umnynbc potoHa: M= — = — =
yaee cC Cc A
4.1.3 | ®otoaddekr. OnbiTbl A.l'. CTonetoBa. 3akoHbl poToaddeKTa
4.1.4 | YpaBHeHue dMHWTENHA gnsa ¢oToadpdeKTa:
E¢0T0Ha = ABblxo,qa + EKMH max,
hc hc mo?
roe EQJOTOHa =hv= T , Amxoua - hVKp - 7L_ , Emmmax = max. — eu3arl
Kp 2
4.1.5 |[asneHue cseTa. [asneHue cBeTa Ha MOJHOCTbIO OTPAXKAIOLWY NOBEPXHOCTb U Ha
MOIHOCTbIO NOT/IOLLAIOLLYHO MOBEPXHOCTb
4.2 ®U3NKA ATOMA
4.2.1 MNnaHeTapHaa mogenb atoma
4.2.2 MocTynatbl bopa. M3nyyeHne n nornoweHne G¢oOTOHOB NPU Nepexose aToma C 04HOro
YPOBHS 3HEPrMu Ha Apyroun:
hc
hv,, :_X :|En —Em|
mn
4.2.3 | /InHen4aTble CNEKTpPbI.
CneKTp ypoBHel 3Heprnn aToma BoAopoaa:
~ —-13,6°B
E, =— 7 =123
4.3 ®U3NKA ATOMHOTIO A4PA
43.1 HyknoHHaa mogenb agapa lelizeHbepra - MBaHeHKo. 3apag agpa. MaccoBoe umcno
aapa. N3otonbl
4.3.2 PaanoakTMBHOCTb.

A A 4
Anbda-pacnag: z X =7, Y +,He




beta-pacnag.
A A 0 ~
InektponHbiit B-pacman: ; X =5, Y + e+,
A A 0 &
MoautponHbiii B-pacman; ; X =7, Y + L €+v, .

Mamma-mnsnyyeHme

4.3.3 _t
3aKoH pagmoaKkTMBHOro pacnaga: N (t) =N,-27.
_t
MycTb M - Macca pafMoaKTUBHOTO BelecTsa. Toraa m(t) =m,-27
434 ApepHble peakuun. JeneHne n cuHTes aaep




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1.®wu3uka (6a3oBbiil ypoBeHnb) Msikuies I'.4., byxosues b.b., Cotckuit
H.H./Tlox pex. IlapdentbeBoit H.A. 10 kitacc OTKpbITOE aKIIMOHEPHOE OOLIECTBO
«3narensctBo «lIpocsemenue»

2.Dusuka (0a30BbIil ypoBeHs) Mskuies I'.41., bByxosies b.b., Yapyrun
B.M./Tlox pen. IapdentreBoit H.A. 11 knacc OTKpbITOE aKIIMOHEPHOE 00IIECTBO

«M3parenscTBO «lIpocBenieHne

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

[Iporpamma kypca pusukumisl0—I1kmnaccos. bazoswiitypoBenn(aBropl ™. fl.
MsxumieB) Y MK «®Duzuka. 1 0xinacce. bazoBeiiypoBeHb)»
1. ®usuka.10 xknacc.bazoBeIiypoBeHB. YU€OHUK C DJIEKTPOHHBIM MPUTTIOKEHUEM
(aBTop I'. 5. MskuiieB).
2. ®usuka.10knacc. bazoBeiiitypoBeHb. Metoanueckoe nmocooue(asropl . 4.
Msikuiies).
3.®wusuka.10—11kmaccel. bazoBeiiiypoBeHb. TeTpaabaisaadopaTopHbIX padOT
(aBTOpHI B. A. Kaceanos, B. A. KopoBuH).
4. ®uzuka.l0—I11knaccel. ba3oBeiit ypoBeHb. KoMmIekT TeTpaaein s
KOHTPOJBHBIX padoT (aBTop B. A. KachsiHoB)
6. ®usuka.l0knacc. JunakTnueckuekapTouku-3aaanus (aBTopeIM. A.Y1akos,
K. M. YmakoB). YMK«®u3uka.l 1kinacc.ba3oBsiil ypoBeHb»
7. ®uzuka.l 1kmacc.ba3oBbiiiypoBeHb. Y UeOHUKCOIEKTPOHHBIM MPUI0KEHUEM
(aBTop I'. 5. Msikuiies).
8.®u3uka. 1 1kmacc.bazoBeritypoBens. MeToanueckoemnocodue(aBropl . 5.
Misikuiies).
9. ®usuka.10—1 1xmaccel. bazoBwiitypoBers. TeTpaapisiabopaTopHBIX padoT

(aBTopsl B. A. Kacesnos, B. A. KopoBun).



10. ®wuzuxka. 1 1knace. JlugakruueckuekapTouku-3aianusi(aBTopeiM. A.Vimakos,
K. M. Ymakos).
HUDPOBBIEOBPA3OBATEJIBHBIEPECYPCBIMPECYPCBHICETHU
MHTEPHET 1 http://nsportal.ru-conmansaascerbpadoTHHKOBOOpa3oBaHHMs. 2
http://markx.narod.ru/pic/-pusukapikose. 3
http://festival.1september.ru/articles/-pecTuBanbrnenarornueckuxuaei
«OTKpBITHIYpOKY». 4 http://www.fizika.ru/-

cauTaayuuTenenGU3nKUMMXy4eHUKOB

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

=

http://nsportal.ru-cormanpHasceTbpabOTHUKOBOODPA30BAHUS .

N

http://markx.narod.ru/pic/-dbusukasmkoie.

W

http://festival.1september.ru/articles/-pectuBanbnearornyecKuxuaci

«OTKPBITBIITYPOK».

&

http://www.fizika.ru/-caittpistyanTeneii QU3 MKUUHNX Y I€HUKOB


http://nsportal.ru-социальнаясетьработниковобразования/
http://markx.narod.ru/pic/-физикавшколе




