MUWHUCTEPCTBO NPOCBEHIEHUS POCCUIICKON

®EJIEPAIIAN

MYHUIHUIIAJIBHOE ABTOHOMHOE OBILIEOBPA30BATEJ/IBHOE

YUYPEXJIEHUE

«CPEJHSAA OBIIEOBPA3OBATEJIBHASA IIKOJIA Ne 3

WUMEHHU I'EPOSI POCCUMCKOM ®EJIEPAIIMN BAJIEPASA CEPTEEBHYA

MAJTAMAPUYYKA»
PACCMOTPEHO COI'TACOBAHO
Ha 3aceqauuu [1IMO 3aMeCcTuTEeNb TUPEKTOpa
mo YBP

PykoBoautens HIMO

CeBocTtbsHoBa JI.H.
npukas__ oT «__ »  2024r.

~
LoKyMeHT nognucaH 3NeKTPOHHOW NoAnnchbio

lenbdrat Hatanba OneroeHa

OunpekTop

MYHWUKNMANBHOE ABTOHOMHOE OBLUEOBPA3OBATENBHOE YUPEXOAEHNE
"CPEOHAA OBLLEOBPA3OBATEJIbHAA LUKOMNA Ne 3 MUMEHW TEPOA
POCCUNCKOW ®EJEPALIMM BANEPWUS CEPTEEBUYA MATTAMAPYYKA"
17BOF99323BOF5FE313D3629C003FF9A

\CpOK Oenctena ¢ 14.10.2024 no 07.01.2026

J

FADUY1AZ 11Ul FAIVLIVIA

(ID 6197318)

Hanunosa E.C..
npuKas__ or«_ » 2024r.

YTBEPXIEHO

Hupexktrop MAOY
«COHI Ne3 um I'epos PO
B.C.ITamamapuyka»

I'ensdrar H.O.
npuKas ot «__ »  2024r.

yueOHoro npeamera «®@usuka. ba3oBbiii ypoBeHb»

st ooygaromuxest 10-11 kmaccoB

2024r.



HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qu3nke 0a30BOro YpOBHSI Ha YPOBHE CpPEIIHErO
ob1iero oopazoBaHus pazpaboTaHa Ha OCHOBE IMOJOKEHUH U TpeOOBaHUI
K pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHOM MpOrpamMMbl,
npencrasieHHbix B I'OC COO, a Ttakke ¢ yd€roM (QeaepanbHOil
paboueit mporpaMmbl BOCIIUTAHUS U KOHIICTIIIMY MPENoAaBaHus yueOHOTo
npenmera «@Pusnka» B 00pa3oBaTeNbHBIX OpraHuzaiusx Poccuiickoit
®denepanuu, peaiu3yoX OCHOBHbIE 00pa30BaTeIbHbIEC TPOrPAMMBI.

Conepxanue  mporpamMmbl 1o (U3MKE  HaAMpaBiIeHO  Ha
dbopMHpOBaHKE €CTECTBEHHO-HAYUYHON KapTUHBI MUpa oOydaromuxcs 10—
11 kmaccoB npu oOydyeHuM ux (Qu3rvke Ha 0a30BOM YpPOBHE Ha OCHOBE
CUCTEMHO-JIEATENIbHOCTHOTO  mojaxona. Ilporpamma mno  ¢dusuke
cootBercTByeT TpeboBanuam PI'OC COO k  mIaHUpPyEeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METANPEIMETHBIM PE3yJIbTaTaM 00y4YeHUS,
a TaKXKe YUYUTHIBAET HEOOXOJMMOCTb pEaM3alui MEXIPEIMETHBIX
CBs3el (DM3MKM C €CTECTBEHHO-HAYyYHBIMU Yy4eOHBIMH mpenMeramu. B
HEW ONpEeNEeNsIOTCS OCHOBHBIC 1€MW H3y4YeHUs (PU3UKH Ha YpOBHE
cpenHero oOmero oOpa3oBaHusl, IUIAHUPYEMbIE pe3ylbTaThl OCBOCHUS
Kypca (U3MKH: JUYHOCTHBIC, METalpeIMEeTHbIE, TMpeaMeTHbIe (Ha
0a30BOM YpOBHE).

[Iporpamma no Gpu3MKe BKIIOYALT:

e IUIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (U3HKK Ha 6a30BOM
ypOBHE, B TOM 4YHCJE MPEAMETHBbIC pPe3yJabTaThl IO ToJlaM
o0yueHus;

e cojepkaHue yaeOHoro npeameta « Du3nkay 1mo rojgaM 00ydeHusl.

du3nka Kak Hayka 0 HanboJiee 001X 3aKOHAX MPUPOJIbI, BBICTYTIAS
B KauecTBe y4eOHOro MpeaMeTa B MIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA
B CHCTeMY 3HaHUU 00 okpyxkaromem mupe. LlkonbHbIi Kype pusukm —
CUCTEMOOOPA3yIONIU ISl €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB,
MIOCKOJIBKY (PU3UYECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUI,
U3y4aeMbIX XHUMHEH, Ouonorueir, ¢usnueckol reorpapuern wu
actpoHomuei. lcmonab30BaHME W aKTUBHOE TNMPUMEHEHHE (U3MYECKUX
3HAHWH OTPEIEIIAET XapaKTep U Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B
chepe PHEePreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, MOTYYEHUSI HOBBIX
MaTepUaloB C 3aJaHHBIMH CBOWCTBAMU W Apyrux. M3yudenue Qusuku
BHOCUT OCHOBHOW BKJIaJl B (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOMN
KapTUHBI MHpa OOyd4aromuxcsi, B (OpMUPOBAHUE YMEHUU MPUMEHSTH
HAay4YHBIA METOJ TIO3HAHUA TP  BBIMOJHEHUH WMH  YYCOHBIX
HCCIIEIOBAHUM.

B ocHOBYy Kkypca ¢u3MKM s YpPOBHS CpPEAHETO  OOIIero
o0pa3oBaHUsI MOJOXKEH PsI UACH, KOTOpPhle MOKHO paccMaTpuBaTh Kak
MPUHITUIIBI €TO TIOCTPOCHHUS.

Hoes yenocmnocmu. B CcOOTBETCTBUM C HEW Kypc SBISETCA
JIOTUYECKHA 3aBEPIIEHHBIM, OH COACPKUT MaTepHasl W3 BCEX Pa3leiioB
(GU3UKK, BKIIIOYAET KaK BOMPOCHI KJIACCHYECKOW, TaK M COBPEMEHHOU
(puzuku.

Hoesn eenmepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca
busukn 00BeMHEH BOKPYT (M3MYECKUX Teopuid. Bemymmm B Kypce
aBisieTcs:  ()OPMHUPOBAHUE TIPEACTABICHUH O CTPYKTYPHBIX YPOBHSX
MaTepuH, BEIIECTBE U MOJIE.



Hoes  eymanumapuzayuu. EE  peanmmzanuss — mpejnosaraet
UCIIOJIb30BAaHUE T'YMAaHMTAPHOTO TMOTEHIMana (U3MUECKOW HAYKH,
OCMBICJICHUE CBSI3U Pa3BUTHs (PU3UKH C pa3BUTHUEM OOIIECTBA, a TAKKE C
MHUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU u AKOJIOTUYECKUMU
nmpoOJjieMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gbu3uku mpesmnoaraet
3HAKOMCTBO C IIUPOKUM KpPYrOM TEXHUYECKUX M TEXHOJIOTHYECKUX
PUIIOKEHUN U3yYEHHBIX TEOPUI U 3aKOHOB.

Hoes  skonoeuzayuu  peamusyeTcss  IMOCPEACTBOM  BBEICHUS
AJIEMEHTOB COJIEpXKAHUsS, TOCBSIIEHHBIX SKOJOTUYECKUM TMpodiemMam
COBPEMEHHOCTHU, KOTOPBIE CBSA3aHbI C PA3BUTUEM TEXHUKHU U TEXHOJIOTH,
a Takke 00CYX IEHUS MPOOJIEM PAIMOHATBLHOTO MPUPOONOIH30BaHUS U
HKOJIOTHYECKOI 0€30MMacCHOCTH.

CtepHEBBIMU DJIEMEHTaMH Kypca (U3UKA Ha YPOBHE CPEIIHETrO
oOmero oOpa3oBaHusi ABISIIOTCA (Quznueckue Teopuu (popmupoBaHue
MPEICTABICHU O CTPYKTYpE IMOCTPOCHHUS (U3MYECKON TEOpHUH, POIH
GyHIaMEHTAJIIbHBIX ~ 3aKOHOB M TIPHUHIIMIIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPHUPOAE, TPaHUIAX NPUMEHUMOCTH TEOPHUH, s
OTMHCAaHMS €CTECTBEHHO-HAYYHBIX SIBICHUN U TIPOLIECCOB).

CHUCTeMHO-IeSITEILHOCTHBIN MOX0J] B Kypce (DU3UKHU peain3yercs
IIPEXKJIe BCETrO 3a CUET OpraHU3aAlMU dKCIEPUMEHTAIBHON JEATEIbHOCTH
oOyuvaroruxcs. g 6a3oBoro ypoBHSL Kypca (U3UMKA — 9ITO
UCIIOJIb30BAaHUE CUCTEMBI (bpOoHTaTBHBIX KPaTKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIA0OpAaTOPHBIX PabOT, KOTOpPhIE B MpOTrpaMMe IO
¢usrke OO0bENUHEHBI B OOIIUN CIHCOK YYEHWYECKUX MPAKTHUECKHUX
pabot. Beifenenne B ykazaHHOM TiepeuHe JabopaTOpHBIX pPadoT,
IPOBOJUMBIX JIJII KOHTPOJS M OLIEHKH, OCYHIECTBISICTCS YYaCTHUKAMHU
00pa3oBaTeNbLHOTO MPOIIecca UCXOI U3 OCOOCHHOCTEN TIJIAHUPOBAHUS U
ocHameHus kabwHera (u3uku. [Ipm 3TOM oOecmeunBaeTCs OBIAJACHHUE
OOyJaroIMMUCS  YMEHUSIMH  TPOBOJIUTH  KOCBEHHBIE  W3MEPEHUS,
UCCJICIOBAHUS 3aBHUCHUMOCTEH (U3MYECKHX BEJIMYUH M TIOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIT0KECHHBIX TUITOTE3.

bonbpmoe  BHHMMaHHWE — yAENAETCS ~ PEIICHUIO  PACUYETHBIX |
KaueCTBeHHBIX 3amad. [Ipu »TOM 171 pacu€THBIX 3aaad MPUOPUTETOM
SABJISIFOTCS ~ 3aJaud € SIBHO  3aJaHHOM  (PUBMYECKOW  MOJIEINbIO,
MTO3BOJISIONINE MPUMEHSATh U3yUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3
OJIHOTO pazjieyia Kypca, Tak U MHTETPUPYS 3HAHUS U3 PA3HBIX Pa3JeioB.
JIisi  KauyecTBEHHBIX 3a/lad TMPUOPUTETOM  SIBIAIOTCS 3aJaHHsl Ha
OoOBsACHEHHE TIPOTEKaHWs (U3UYECKUX SBJICHUA © TIPOIECCOB B
OKpYXKaloIel >XU3HU, TpeOyromue BbhIOOpa (HU3MUIECKON MOICTH IS
CUTYaIINH MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusmu GI'OC COO k marepuaibHO-
TEXHUYECKOMY oOecreueHrni0 y4eOHOro mporecca 0a30BbIM ypOBEHD
Kypca (U3MKH Ha YPOBHE CpeaHero ooOimero oOpa3oBaHUS JIOJHKECH
M3Yy4aThCsl B YCIOBHSIX MPEAMETHOTO KaOMHETa (U3WKU WIH B YCIOBUSIX
WHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.
B xkabunere ¢u3uku 1O0DKHO OBITH HEOOXOAWMOE JabopaTOpHOE
o0opyoBaHUE JJIsi BBIMOJHEHUS YKa3aHHBIX B TporpaMme 1o (usuke
YYCHUYECKUX MIPAKTUIECKUX pabot u JEMOHCTPAITUOHHOE
000pyIOBaHUeE.



JleMoHCTpalinoHHOE 000pyIoBaHuE (HOPMUPYETCS B COOTBETCTBHUU
C TMPUHLMUIIOM MHUHUMAIBHOM  JIOCTAaTOYHOCTH M  OOECHedrBacT
MIOCTAHOBKY TEPEUYUCIICHHBIX B TMporpaMme MO0 (QU3MUKE KIHOYEBbIX
JNEMOHCTpAlUA [JI UCCIEHOBAHUS HM3Y4a€MbIX SIBJICHUW U IPOILECCOB,
AMIIUPUYECKUX M  (PYHIAMEHTAJbHBIX 3aKOHOB, HMX TEXHUYECKUX
IIPUMEHEHHUM.

JlabopaTopHoe o0OOpyAOBaHWE I YYCHUYECKUX MPAKTHUECKUX
pabor dopmupyeTrcs B BHJIE€ TEMAaTUYECKUX  KOMIUIEKTOB U
oOecrieunBaeTcsl B pacu€re OJHOTO KOMIUIEKTa Ha JBYX OOYyYaroluXcsl.
TemaTuyeckue KOMILIEKTHI 1a00paTOPHOTrO 000pyAOBaHUS JOHKHBI OBIThH
MOCTPOEHBI HA KOMIUIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX U HU(PPOBBIX
npuOOpOB, a TaKKE KOMIIBIOTEPHBIX H3MEPUTEIBHBIX CHUCTEM B BHJIE
1upOBBIX JabopaTopuil.

OCHOBHBIMHU TEJISIMU HM3y4eHHUS (PU3UKK B 0OOIIEM OOpa3oBaHUU
SBJISIFOTCSL:

e (QopMupoBaHue wuUHTEpecCa M CTPEMIICHHUS OOYy4YaloImUXCsi K

HAyYHOMY M3YYECHUIO MPUPOIBI, PA3BUTUE UX UHTEIUIEKTYAJIbHBIX
Y TBOPUYECKHUX CITOCOOHOCTEN;

e PpAa3BUTHE MPEACTABICHUA O HAYYHOM METOAE TMO3HAHHUS U
dbopmupoBaHue MCCIIEI0BATEIIbCKOTO OTHOILICHUS K
OKPY’KAIOLIUM SIBJICHUSIM;

e (QopMupoBaHHME HAYYHOTO MHUPOBO33PEHHUS Kak pe3yibTaTa
U3YYCHUS OCHOB CTPOCHHS Marepuu H (PyHIaMEHTaJIbHBIX
3aKOHOB (DU3HKHU;

e (opMupoBanue yMeHUN OOBSICHATH SBIICHUS C MCIOJIb30BaHUEM
(bu3HUecKrX 3HAaHUHM M HAYYHBIX JOKA3aTeIbCTB;

e (opMupoBaHue MpEACTABICHUN O POJU (PUMKHU JUIsI Pa3BUTHUS
JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHMA.

JlocTikeHre ATUX Iee 00ecTieunBaeTCsl PEIICHUEM CIIETYIOITUX
3a/1ay B MpoIiecce M3ydeHus Kypca (GU3MKU Ha YPOBHE CPEIHETO OOIIEro
00pa3oBaHUs:

e TMpuoOpeTeHrue CHUCTeMbl 3HAHUKW 00 oO0mux (U3NIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOpUSIX, BKIIOYAs MEXAHUKY,
MOJICKYJIIPHYIO (DU3UKY, DJICKTPOJIUHAMUKY, KBAHTOBYIO (DU3HKY
Y DJIEMEHTHI acTPO(PHU3UKH;

e (opMupoBaHue yMEHUN MPUMEHATH TCOPETUUCCKUE 3HAHUS IS
00BbsCHeHHSI (PU3NYECKUX SBJICHUN B MPUPOJE U IS TIPUHSATHUS
MIPAKTUYECKUX PEIICHUM B MOBCEIHEBHOW KU3HU;

e OCBOGHHE CIOCOOOB pEIHICHUS pa3IWYHBIX 3a7a4 C SBHO
3aJlaHHON (PU3MYECKON MOMENbI0, 3a7ad, IO0JIPa3yMEBAIOIINX
CaMOCTOSTENIbHOE CO37aHue (PU3NYECKON MOJENH, aJeKBaTHOU
YCJIOBUSIM 33]1a4H;

e TMOHMMaHHWE (UMYECKUX OCHOB W TPHUHIIUIOB JEHCTBUS
TEXHUYECKUX YCTPOUCTB M TEXHOJOTMYECKHX IPOILIECCOB, HX
BIIMSIHUS HA OKPYKAIOILYIO CPENy;

e OBJIQJICHUE METOJaMH CaMOCTOSTEIBHOIO IUIAHUPOBAHUSA U
MpOBENACHUS  (PU3NYECKHX  DKCICPUMEHTOB, aHaIM3a W
WHTepHpeTanuun UH(POpMAIUK, OMPEEICHUS JOCTOBEPHOCTU
ITIOJIyYE€HHOTO PE3yJIbTaTa;

e CO3JaHME YCIOBUM U1 Pa3BUTHUA YMEHUHM  IPOEKTHO-
HCCIIEI0BATENIbCKOM, TBOPUYECKOMN AEATEIBHOCTH.



Ha wusyuenne ¢usuku (06a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETO
obmiero obpazoBanus orBoautcs 136 gacoB: B 10 kiacce — 68 dacos (2
yaca B Hezelo), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipensaraemeiii B nmporpamme no (pusuke nepeyeHsb J1adopaTOPHBIX
U MPAKTHYECKUX PabOT SBISETCS PEKOMEHIOBAHHBIM, YUYUTENb JENaeT
BBIOOpD TMpPOBEJCHUS JIA0OPAaTOPHBIX pPabOT M OMNBITOB C YYETOM
UHIVBUYaJIbHbBIX 0COOEHHOCTEM 00y4JaronInxcs.



COIEPKXAHUE OBYYEHUA
10 KITACC

Paznen 1. @u3uka ¥ MeTOAbI HAYYHOT'O IO3HAHUSA

®duzuka — Hayka o npupojge. HaydHble MeTOAbl TO3HAHUS
OKpyXxarmiero mupa. Posib 3KClepUMEHTa W TEOpUM B IIPOLECCE
MTO3HAHUS TTPUPOJIbI. DKCIIEPUMEHT B (hH3BHUKE.

MopenupoBanue (¢GU3HMYECKUX SIBJICHUM U TMpolieccoB. Hayunbie
runore3bl. OU3NYECKue 3aKOHBI M TEOpHHU. ['paHuUIlbl MPUMEHUMOCTH
dbu3udyecknx 3aKkoHOB. [IpUHIIMI COOTBETCTBUS.

Pons u mecro ¢u3uku B GpopMHPOBAaHUH COBPEMEHHOM HAy4dHOM
KapTUHBI MUPA, B IPAKTUYECKON NEATEIBHOCTH JIFOHCH.

Jlemoncmpayuu

AHajoroBsie u 1dpoBbIe W3MEPUTEIIBLHBIC PpUOOPHI,
KOMIIBIOTEPHBIC JATUYMKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBWKEHHE. (OTHOCUTEIBHOCTh MEXAaHUYECKOTO
nexkeHus. Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpOCTh (CpelmHSAS CKOPOCTh, MIHOBEHHAs
CKOpPOCTh) U YCKOPEHUE MAaTepHAIbHOM TOYKH, UX MPOEKIUU Ha OCHU
cucteMbl KoopAauHat. CllokKeHHe MepeMEIICHUIN U CI0KEHUE CKOPOCTEN.

PaBHOMEpPHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEUHOE JIBUKECHUE.
I'paduku 3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHS, IYyTH H
IIEpEMENICHUS] MATEPUATIBHONW TOYKH OT BPEMEHMU.

CBobOosHOE TIazieHrne. Y CKOpeHHE CBOOOTHOTO MaICHUS.

KpuBonuuenHnoe nBuxeHue. [IBUKEHHWE MaTEpUAIbHOW TOYKHU I10
OKPYHOCTH C ITIOCTOSIHHOM I10 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb,
JIMHENHAas CKOPOCTBb. [Iepuon u 4acToTa oOparieHus.
LleHTpOCTpEMUTEIBHOE YCKOPEHHUE.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHUE:
CIIUJIOMETD, ABMKECHUE CHAPSAOB, LICETHBIE U PEMEHHBIE MIEPEIAUH.

Jlemoncmpayuu

Mopgens cucteMbl  OTCU€Ta, WJUIIOCTpAUUs KUHEMAaTUYECKUX
XapaKTEPUCTHUK JBUKCHHUS.

IIpeoOpazoBanre  JOBMKCHHH € HCIOJIB30BAaHUEM  IPOCTHIX
MEXAHU3MOB.

[Tanenue ten B BO3AyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGnronenue nBmxeHus Temna, OpOmeHHOTo 0T YIJIOM K TOPU30HTY
Y TOPU30HTAJIBHO.

W3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Hanpagienue ckopocTl Ipu ABUKEHUH 1O OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHne HEPAaBHOMEPHOIO [JIBUKEHHS C LEIbI0 ONPEACICHHUS
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOMIECHHS MEXKAY ITYTSIMHU, MPOUJIECHHBIMHA TEJIOM
32  NOCJIEAOBATEIIbHBIE  pPAaBHBIE  NPOMEKYTKM  BPEMEHU  IIPU
PABHOYCKOPEHHOM JIBMKEHUH C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenune nBMKEHUs IAPUKA B BA3KOM )KUIKOCTH.



N3yuenune aBMxKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHuun otHocutenbHOCTH ['amuies. IlepBeii 3akoH HbroToHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [IpuHuun cynepno3unuu cuil. Bropol 3akoH
HeroToHa nma marepuanbHOW TOYKM. Tpetnit 3akoH HproToHa st
MaTE€pUAIIbHBIX TOYEK.

3akoH BcemupHoro TaroteHus. Cuima  Tsokectn.  IlepBad
KOCMHYECKast CKOPOCTb.

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

Tpenne. Buaesl Tpenust (MOKOs, CKOJbXKEHMs, KaueHus). Cuiia
TpeHusa. Cyxoe Tpenue. Cuina TpeHUsl CKOJIbKEHUS U CUJIa TPEHUSI TTOKOSI.
Kosddumment tpenus. Cuiia CONPOTHBICHHS TPH JBWKEHUM Tella B
YKUAJIKOCTHU WJIU rase.

[TocTynarenbHOe U BpalaTeIbHOE ABUKEHUE a0COIOTHO TBEPIOTO
Tea.

MOMEHT cuiIBl OTHOCHUTEIBHO OCH BpauleHus. I[limedo Ccuibl
Y ci1oBuUsl paBHOBECUS TBEPAOIO TEA.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  IIPUMEHEHHUE:
IIOJIIUITHUKH, IBUYKEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBrieHMe MHEPLUU.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHa.

N3smepenue cu.

CrnoxeHue CHJL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.

HesecomocTts. Bec Tena npu yckOpeHHOM oABEME U TTAJCHHH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcoBus paBHOBECUS TBEPAOTro Teia. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HUccnenoBanne 3aBUCHUMOCTM CHJI YNPYTOCTH, BO3HUKAOLIUMX B
MpY>KWHE U PE3NHOBOM o0pasiie, OT UX AeOpMaIIHH.

HccnenoBanue ycinoBuii paBHOBECUS TBEPIOTO TeJA, UMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynbec MartepualibHOW TOYKU (Tena), CUCTEMbl MaTepUalIbHBIX
To4YeK. IMIynbC CUIIbI 1 U3MEHEHUE UMITYJIbCa Tejla. 3aKOH COXPaHEHUs
MMIyJbCa. PeakTUBHOE NBUKEHUE.

PaboTa cuiibl. MOIITHOCTH CHJTBI.

Kunetndeckass oHeprusi MarepuaibHOW TOoukH. Teopema 00
W3MEHEHUH KHHETUYECKON SHEPTHUH.

[TorenunanbHasgs osHeprusd. lloTeHImanpHas SHEPTUS  YIPYro
nedhopMupoBaHHON TpYx uHBL. [loTeHIManpHas SHEPrus Tena BOIW3H
MMOBEPXHOCTHU 3eMJIH.

[ToTenmuanpHble W HEMOTEHIHATIbHBIE CHIBL. CBs3b PabOTHI
HENOTEHUHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOW SHEPTUU CHUCTEMBI
TeJ. 3aKOH COXPaHEHUSI MEXaHUYECKOU SHEPTUH.

Ynpyrue u Heynpyrue CTOIKHOBEHHS.



TexHudeckre yCTpONCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOJIOMET,
KOTEP, NPY>KUHHBIN MUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE ABUKEHUE.

ITepexoa MOTEHITMATBHOMN YHEPTUH B KUHETHYECKYIO M OOpPaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

N3yuenne abOCOMIOTHO HEYNPYroro yjaapa ¢ TOMOIIBIO JBYX
OJIMHAKOBBIX HUTSIHBIX MAsSTHUKOB.

UccnenoBanue cBs3u pabOThl CUIIBI C U3MEHEHHEM MEXaHWYeCKOM
SHEPTUHU Tejla Ha IIPUMEPE PACTKEHUS PE3UHOBOTO JKI'yTa.

Pa3znen 3. MoJsiekyasipHas pu3NKa U TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE MOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKON TEOPUH U UX
onbITHOE 0O00ocHOBaHue. bpoyHoBckoe naBuxkenue. Auddysus. Xapakrep
INBIKCHUST W B3aUMOJECHCTBHS YacTUIl BellecTBa. MoOJenu CTpOEHHUs
ra3oB, KUJIKOCTEH W TBEPABIX TeI U OOBSICHEHUE CBOMCTB BEIIECTBA Ha
OCHOBE JTUX Mozeneil. Macca u pasmepsl Mojekyd. KomauyecTBo
BemlectBa. [locTtositHHas ABoraapo.

TeruioBoe paBHOBecue. Temmepatrypa u e€ wusmepenue. lllkana
temmneparyp Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpPaBHEHUE MOJEKYISIPHO-
KMHETUYECKOW TEOpUM UJICaTHHOTO Tra3a. AOCONIOTHAs TeMIlepaTypa Kak
Mepa cpedHell KHHETUYECKOW SHEPruu TEIUIOBOTO ABUKEHHSI YaCTHIL
raza. Illkama rtemnepatryp KenpBuHa. ['a3oBble 3aKOHBI. YpaBHEHHUE
MenpaeneeBa—Kianeiipona. 3akon JlaapToHa. M301poiieccsl B UieaIbHOM
ra3e ¢ TIIOCTOSHHBIM  KOJMYECTBOM  BemiecTBa. [ 'paduyeckoe
IpEe/ICTaBIIEHUE U30TPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHUE:
TepMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITel, AOKa3bIBAIOIIME JOHCKPETHOE CTPOEHUE  BELIECTBA,
doTorpadguu MoJIeKyJI OPraHNYEeCKUX COSTMHEHUH.

OnbITel 10 MU HY3UN KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThl, OKa3bIBAIOUIME CYHIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSL.

Mogenb, WILTIOCTPUPYIOLIAs MPUPOJY JABJICHUS ra3a Ha CTEHKHU
cocyna.

OnbIThl, WUTIOCTPUPYIOLIME YPABHEHHUE COCTOSIHUSI HJI€ATIBHOTO
rasa, U30IpOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Onpenenenue Macchl BO3yXa B KIACCHOW KOMHATE€ HAa OCHOBE
M3MEpeHN 00bEMa KOMHATHI, JABJICHUS U TEMIIEPATYPhI BO3/IyXa B HEH.

HUccnegoBanne 3aBUCMMOCTHM MEXAY IapaMeTpaMHu COCTOSHUS
Pa3pEXKEHHOTO rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmoanHaMuueckas cucTeMa. BuyTtpennss JHeprus
TEPMOJIMHAMHYECKOW CHUCTEMBI U CIOCOOBI €€ m3MeHeHus. KomudecTo



TEIJIOTHl W paboTa. BHYTpeHHsAs 3HEprusi OJHOATOMHOTO HJEaIbHOTO
ra3za. Buael Tenonepenadn: TEMIONPOBOAHOCTh, KOHBEKIUS, U3ITyUYEHHE.
VYienpHass TEIIOEMKOCTh BemecTBa. KoiMuecTBO  TEIUIOTHI  IMpHU
TeIIonepeaaye.

Ilonsarue 00 agmnadaTHOM MpoLiecce. ITepBblii 3aKOH
TepMoAuHaMHKHU. [IpruMeHeHrne mNepBOro 3akOHa TEPMOJIWHAMUKH K
uzonpoueccam. ['paduueckas uaTepnperanus padboThl rasa.

Bropoit 3akon TtepMmoaumHamuku. HeoOpaTumocTh NpolEecCOB B
IpUPOJIE.

TennoBele MamuHbl. [IpUHIUIIBI ACHCTBHUS TEIJIOBBIX MAIHH.
[IpeoOpazoBanusi sHepruv B TEIUIOBBIX MamuHax. Koaddumuent
noyie3Horo jAeuctBus TemioBod MamuHbl. [ukn Kapno u  ero
KOA(QOUIIMEHT TOJIE3HOTO  JEHCTBUS.  DKOJOTHYECKHE MPOOIEMBI
TEIUIO3HEPTETUKH.

TexHuueckre yCTpOMCTBA U IIPAKTUYECKOE MPUMEHEHUE: IBUTATEIIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEHW SHEpPrUM Tella MPH COBEPIICHUU PAOOTHI:
BBUIET TPOOKM U3 OYTBUIKM TMOJ JEWCTBHEM CXKAaTOr0 BO3/yXa,
HarpeBaHue dPupa B  JIATYHHOM  TpyOke  myTéM  TpeHHUs
(BUICOIEMOHCTpAITHS).

N3MeHeHne BHYTPEHHEW »Hepru (TeMIeparypbl) Tella MpH
TeIUIoNepeaaye.

OnbIT N0 aabaTHOMY PACHIUPEHHUIO BO3/1yXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mopenu mapoBoil TypOWHBI, JBUTATENSI BHYTPEHHETO CTrOpaHus,
PEAKTUBHOIO JABUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOU TENI0EMKOCTH.

Tema 3. Acpecammnwie cocmosanusn eeuwecmea. Pazoevie nepexoovl

[Tapoobpa3oBanue u KoHAeHcauus. Vcnmapenwe U KUICHHE.
AOGcoitoTHas M1 OTHOCUTENbHAS BIAXHOCTh BO3ayxa. HachlleHHbIi map.
VYnaenpHas TemioTa mapooOpa3oBaHMs. 3aBUCHUMOCTb TEMIIEpPaTyphI
KUIIEHUS OT JABJICHHUSI.

Teépnoe teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIHUS
CBOMCTB KpucTauioB. JKunkue kpucramibl. COBpeMEHHbIE MaTepHAabl.
[InaBnenne © KpuCTaUIM3auMsl. YJIeIbHAas TEIUIOTAa IUJIABJICHUS.
CybOnumartusi.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuueckne  yCTpOMCTBA M MPAKTUYECKOE  IPUMEHEHHE:
TUTPOMETP U IICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU IOJYYEHHUS
COBPEMEHHBIX MATEPUAJIOB, B TOM YHCJIE HAHOMATEpPUAIIOB, W
HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu noHMKEHHOM J1aBIICHUU.

CnocoObl U3MEPEHUSs BIAXKHOCTH.

HaGnronenue HarpeBaHus ©  IUTABJICHHUS  KPUCTAJUTMYECKOTO
BEIIECTBA.

JleMOHCTpanust KpuCTaJuioB.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul



HSMGpCHI/IC OTHOCHUTEIBHOM BIaXXKHOCTH BO3ayXa.

Paznen 4. JjeKTpoAMHAMMKA
Tema 1. dnekmpocmamuxa
OnekTpu3anms  Ten.  JJNEeKTpuyeckud  3apan. JlBa  Buaa

AJIEKTPUYECKUX 3aps0B. ITIpoBOIHUKH, JTADJICKTPUKHU 5|
MOJIYIPOBOAHUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.
B3aumoneiicteue 3apsa0B. 3aKkoH Kyinona. Toueunslit

ANEKTPUYECKUN  3apsan.  OlekTpuyeckoe mone.  Hanpsox€éHHOCThb
ANEKTPUYECKOTO MOoJs. [IpuHIUII Cynepno3uuun 3JIEKTPUYECKUX TOJIEH.
JInHK HaNpPSHKEHHOCTH SJIEKTPUYECKOTO MOJIS.

PabGorta cun snekrpoctatudeckoro mons. [lorennuman. PasHocTh
IIOTCHLIUAJOB. [IpOBOMHUKH W JUAJIEKTPUKU B IIIEKTPOCTATUYECKOM
nosne. Jlusnekrtpudeckas MpOHUIIAEMOCTb.

OnextpoémkocTs.  KoHaeHcaTop.  OJIEKTPOEMKOCTH  IUIOCKOIO
KOHJIEHCATOpa. DHEPrus 3apsSKEHHOI0 KOHAEHCATOPA.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  IIPUMEHEHHUE:
3JIEKTPOCKOIL, JIEKTPOMETP, AJIEKTPOCTATUUECKAsl 3aluTa, 3a3€MJICHUE
AIEKTPONPUOOPOB, KOHACHCATOP, KOMHMPOBAJIBHBIN ammapar, CTpyHHBIH
IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MMPUHLKII IEUCTBUS AJIEKTPOMETPA.

B3aumoencTBre Ha3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE€ 3aPSKEHHBIX TEl.

[IpOBOIHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DJIeKTpOCTaTUYECKasl 3alUTa.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH  IUUIOCKOTO  KOHJIEHCATopa  OT
IUIOIIAIA TIJIACTUH, PACCTOSIHUSI MEXAY HUMH W JIUDJIEKTPHUYECKON
IIPOHULIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpudeckuii mox. Toku 6 paznuunvix
cpeoax

ONEeKTPUYECKUA TOK. YCJIOBHUSl CYLIECTBOBAHUS 3IIEKTPUYECKOIO
Toka. Mlctounuku Toka. Cuna Toka. [TocTOsTHHBIN TOK.

Hanpsoxkenue. 3akon OMa 171 y4acTka 1ernu.

OJIEKTPUYECKOE  COMPOTUBIICHUE.  YJIEIbHOE  COIMPOTHUBIICHHE
BeuecTsa. [locnenoBarenbHoe, napaaieabHOe, CMENIAHHOE COCIMHEHUE
MIPOBOJIHUKOB.

Pabota snmektpuueckoro toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAsl CUJIa U BHYTPEHHEE COMPOTUBIICHUE NUCTOYHUKA
ToKa. 3akoH OMma [ MOJHOW (3aMKHYTOM) 3JEKTPUYECKON LEMNu.
Kopotkoe 3ambikanue.

DJIEKTPOHHAs] MPOBOJUMOCTb TBEPABIX METAIOB. 3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILJIOB OT TeMIiepaTypbl. CBEpXIPOBOJIUMOCTb.

DNeKTpUYEeCKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TonynpoBonuuku. CoOCTBEHHAass W TPUMECHAs MPOBOIUMOCTD
noJynpoBogHUKOB. (CBolcTBa p-N-nepexona. IlomynmpoBoaHMKOBBIE
IPUOOPHI.

DJIEKTPUYECKA TOK B pAacTBOpPAX M pacIulaBax 3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DJIEKTPOIH3.

OJNeKTpU4ecknii  TOoK B razax.  (CaMOCTOSITENbHBIA |
HECAaMOCTOATENbHBIN pa3psa. Monnus. [lnazma.

TexHuyeckue  yCTpoWCTBA W IMPAKTUYECKOE  NPHUMEHEHUE:
aMIIepMETp, BOJIBTMETP, peocrar, MCTOYHUKH TOKa,
AJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, DIEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BaKyyMHBIM JUON, TEPMHUCTOPBI U
(boTOpPE3UCTOPHI, MOTYPOBOJHUKOBBIN JIUO]], TajbBaHUKA.

Jlemoncmpayuu

N3MepeHne cuilbl TOKa U HAMIPSHKEHUSL.

3aBUCHUMOCTh CONPOTHUBJICHUS LWIMHAPUYECKUX MPOBOJAHUKOB OT
JUTMHBI, TUIONIaJAN ONEPEYHOr0 CEUCHUS U MaTepurara.

CmenanHoOE COeAMHEHNE TPOBOJHUKOB.

[Ipsamoe  u3MepeHHe  ANEKTPOABMKYIIEH  cuibl.  KopoTkoe
3aMbIKAHHE TaJIbBAHMYECKOTO 3JIEMEHTA U OLEHKAa BHYTPEHHETO
CONIPOTHUBJICHUSI.

3aBUCHUMOCTh CONPOTUBIICHUSI METAIJIOB OT TEMIIEPATYPBL.

[TIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psal U MpOBOAUMOCTD BO3/1yXa.

OnHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne cMEmaHHoro COeIMHEHUST PE3UCTOPOB.

N3mepenne 3eKTpOABUKYIIEH CHIbI MCTOYHHKA TOKA M €ro
BHYTPEHHETO COMPOTUBIICHHUS.

Habmronenue amexTpoiusa.

MexknpeaMeTHbIE CBS3H

N3yuenne kypca ¢usuku ©6azoBoro ypoBHs B 10 kimacce
OCYILIECTBIISIETCA C YYETOM COJIEPIKATEIBbHBIX MEKIIPEIMETHBIX CBSI3€Hl C
KypcamMu MaTeMaTUKU, OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nouamus, CBA3aHHBIE C H3yYEHHEM METOJIOB
HAy4YHOTO TIO3HAHUS: SIBJICHHUE, HAy4YHBIM (DaKT, Turnoresa, Gpuzndeckas
BEJTMYMHA, 3aKOH, TEOpHUs, HAOIIOJEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHHE,
MOJIEb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YPaBHEHUH, JTUHEWHAsA QYHKLIMS,
napabona, runepOona, ux rpagukd U CBOMCTBA, TPUTOHOMETPHUUECKHE
GyHKIIUKA:  CHUHYC, KOCHHYC, TaHT€HC, KOTAHIE€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOMXKIECTBO, BEKTOPHl M HUX MPOEKIMU HA OCHU
KOOPAMHAT, CJI0KEHUE BEKTOPOB.

buonoecus: mexannyeckoe IBIKEHUE B )KUBOU mpupoje, muddysus,
OCMOC, TEIJIOOOMEH JKMBBIX OpPraHW3MOB (BHJBI TEIJIONEpEIadH,
TEIJIOBOE PABHOBECHE), JIEKTPUUECKUE SIBJICHUS B )KUBOU MIPUPO/IE.

Xumus: JTUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHUE AaTOMOB H
MOJIEKYJ, MOJIb BEIIECTBAa, MOJSIpHAs Macca, TEIUIOBbIE CBOMCTBa
TBEPIBIX TEJI, )KUAKOCTEH U Ia30B, DJIEKTPUYECKUE CBOMCTBA METAJUIOB,
ANEKTPOIUTUYECKAS AUCCOIMALIMS, TaJTbBAaHUKA.

l'eoepagus: BnaxHOCTD BO3/IyXa, BETPHI, 0ApOMETP, TEPMOMETP.



Texnonocus: mnpeoOpa3oBaHHE JABMKEHUHW C HCIOJIb30BAHUEM
MEXaHU3MOB, YYET TPEHHUS B TEXHUKE, MOJIIMIHUKUA, HCIOJIb30BAHHE
3aKOHA COXpPAaHEHUS UMITYJIbca B TEXHHUKE (pakeTa, BOAOMET U JIpyrue),
JBUTATEIb BHYTPEHHETO CrOpaHusi, mapoBas TypOuHa, OBITOBOM
XOJIOUIIbHUK, KOHAMIIMOHEP, TEXHOJOTHUU TOJYyYEHUsS COBPEMEHHBIX
MaTepUalioB, B TOM 4YHUCJIE HAHOMATEPUAIOB, W HAHOTEXHOJIOTHH,
AIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHUE 3JIEKTPONPUOOPOB, KCEPOKC,

CTPYHHBIH IPUHTED, AJIEKTpOHArpEeBaTEIbHbBIC puoOOPHI,
AIIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.
11 KUIIACC

Paznen 4. JjeKTpoAMHAMMKA

Tema 3. Mazcnummnoe none. IneKmpomazHUMHAA UHOYKUUA

ITocrosiHHBbIE MarHUTHL. B3anMoJelcTBUE MOCTOSTHHBIX MarHUTOB.
MarautHoe mnone. Bekrop MarHuTHOM — MHAYKUMH.  [IpuHOMD
CyHEpPHO3ULIMM MArHUTHBIX ToNek. JIMHUM MarHUTHOW WHAYKIUU.
KapTtuHa nMHUI MarHMTHOW MHIYKIIMH TOJISI IOCTOSSHHBIX MArHUTOB.

MarHutHo€ 1oJie MPOBOAHUKA ¢ TOKOM. KapTuHa TMHUN UHIAYKINUH
MAarHuTHOTO TOJI JUIMHHOTO TPSIMOTO MPOBOJHHUKA H 3aMKHYTOTO
KOJIBLIEBOTO NPOBOJIHMKA, KaTylIKM ¢ TokoMm. OmbsiT Opcrena.
B3aumoenicTBre NpOBOAHUKOB C TOKOM.

Cuna Amniepa, €€ MOy b U HalpaBJICHUE.

Cuina JlopeHua, e€ MOAyJb U HalpaBlieHHUE. J[BUKEHHE 3apsyKeHHOM
YaCTHI[BI B OJJHOPOIHOM MarHuTHOM moJe. Pabota cubl Jlopenna.

SBnenune  snexkrpomarHuTHOW — MHAYKUMU. [loTok  Bektopa
MarHUTHOW WHAYKIUU. OJEKTPOABWXKYIAS CUJIAa HWHIYKIHU. 3aKOH
aneKTpoMarHuTHOU uHaykiuu dapanes.

BuxpeBoe anekTpuueckoe Mmoje.  DIEKTPOJBIXKYIIAs  cujia
UHIYKLIHWHU B MPOBOJAHUKE, ABMKYIIEMCS MOCTYHATEIbHO B OAHOPOIHOM
MarHMTHOM IIOJIE.

[Ipasuo Jlenua.

NHayKTUBHOCTh. SIBJI€HHME CAMOMHIAYKUHUH. OJIEKTPOJBUXKYILAS
CUJIa CAMOMHYKIINH.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckne  yCTpOMCTBA M MPAKTUYECKOE  IPUMEHEHHE:

IMOCTOSIHHBIC MAarHUTHI, AIIEKTPOMArHUTHI, 3JIEKTPOJIBUTATEIb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS TI€Yb.
Jlemoncmpayuu

OmneIT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOI'O MMyYKa MArHUTHBIM MOJIEM.

JInHMM MHIYKIIUYM MarHUTHOT'O ITOJIS.

B3anmonenicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevicTBue cuibl JIopeH1ia Ha MOHBI DJIEKTPOJIUTA.

SIBrIeHME 3IIEKTPOMArHUTHOU UHAYKLWH.

IIpaBuino Jlenna.

3aBUCUMOCTb 3JEKTPOJBHKYIIEH CHJIbI MHAYKIHH OT CKOPOCTH
M3MEHEHHS] MarHUTHOTO ITOTOKA.

SIBneHne caMOMHAYKIUU.



Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydyeHne MarHuTHOTO I0JIs KaTyIIKU C TOKOM.

Hccnenosanue nercTBrs NOCTOSSHHOTO MAarHUTA HA paMKy C TOKOM.
Hccnenosanue sBiIeHUs JIEKTPOMATHUTHON UHAYKIIHH.

Pa3nen 5. Kojie0anus v BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMACHUMHbIE KONEOAHUS

Koneb6arenbnast cuctema. CBOOOIHBIE MEXaHUYECKUE KOJeOaHUS.
'apmonnyeckue konebanus. Ilepuon, wactorta, amrmuutyna u  (dasa
kojneOanuii. [lpyXuHHBIH MasTHUK. MareMaTU4eCcKUuil  MAasTHHK.
VYpaBHeHue rapMoHUYecKUX KojeOanuil. [IpeBpameHue sHepruu mnpu
TrapMOHUYECKUX KOJICOAHUSIX.

KonebGarenbupiii  koHTYp.  CBOOOJHBIE  DIJIEKTPOMArHUTHBIC
KojeOaHusl B HJICaTbHOM KOJeOAaTeIbHOM KOHTYype. AHAJOTHUS MEXIy
MEXaHUYECKUMU M DJIEKTPOMArHUTHBIMU  KoyieOaHusMmu. Dopmyia
TomcoHa. 3aKOH COXpaHEHHsI SHEPIHMH B HJICATHLHOM KOJIeOATEIHLHOM

KOHTYpE.
[IpeacraBinenre o 3aTyXawIIMX KoJieOaHUsX. BBIHYKIEHHBIC
MEXaHUYECKHUE KoJIeOaHusl. Pe3onaHc. BriHyX1€eHHbBIE

AJIIEKTPOMATHUTHBIE KOJICOaHUSI.

ITepemennslil Tok. CUHYCOUIANIBHBIA TEPEMEHHBIA TOK. MOIIIHOCTB
NEPEMEHHOT0 TOKA. AMIUIUTYJHOE U JEHCTBYIOIIEE 3HAUYEHUE CUJIbI TOKA
U HaIpsHKEHUS.

Tpanchopmarop. IlpomsBojcTBo, mepemada ©  TOTpeOIICHHE
ANEKTPUYECKON HHEPTHH. IJKOJIOTMYECKUE PUCKUA TPU TMPOU3BOACTBE
anekTpodHepruu. KynbTypa  MCHoONb30BaHWsI — BJIEKTPOIHEPTHM B
ITOBCEHEBHOM KU3HMU.

TexHuuecknue  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHUE:
JJIEKTPUYECKUU 3BOHOK, TE€HEeparop MEPEMEHHOrO TOKa, JIMHUU
3JIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanune mapaMeTpoB KoseOaTeIbHON CUCTEMBI (TIPYKUHHBIH
WM MAaT€MATUYECKU MasiTHUK).

Hab6nronenue 3atyxarommx KoJaecOaHmii.

HccnenoBanne cBOWCTB BhIHYXICHHBIX KOJI€OaHUH.

Habmonenue pe3oHaHca.

CBOOOIHBIC AIEKTPOMATHUTHBIE KOJICOAHUS.

OcumiorpaMmbl  (3aBUCUMOCTH  CUJIbI TOKAa W HAIpPSKEHUS OT
BPEMEHU) JIJISI DJICKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onanc 1mpm mocienoBaTENbHOM  COCAMHEHUM — PE3UCTOPA,
KaTYIIKU UHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mojesnb JIMHUY 3JIEKTPONEPENAYN.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCMMOCTH TIEPHOJa MaJbIX KoJieOaHUM Tpy3a Ha
HUTH OT JUIMHBI HUTH U MacChl Tpy3a.

HUccnegoBanne mepeMEHHOr0 TOKa B LENU W3 NOCIEAOBATEIIBHO
COCIMHEHHBIX KOHJICHCATOPA, KAaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE 60JIHbL

Mexannueckue BOJIHBIL, YCIOBUsS pacnpocTtpaHenus. llepuon.
CkopocTh  pacnpocTpaHeHus W JJiMHa BoJiHBL. llomepeunble U



IpOJ0JIbHbIE BOJHBL. MHTepdepenuuss u audpakiuus MeXaHUYECKUX
BOJIH.

3Byk. CkopocTh 3Byka. ['poMkocTh 3Byka. BricoTa ToHa. TemOp
3BYKa.

DJIEKTPOMarHuTHBIE BOJIHBI. YcnoBus U3IIyYEHUS
ANIEKTPOMATrHUTHBIX BOJH. B3aumuas opuentanus BektopoB E, B, V B
ANEKTPOMAarHuTHOM  BOJHE. (CBOMCTBA  3JIEKTPOMATHUTHBIX  BOJIH:
OTpak€Hue, MPeOMIICHHE, MOoJsIpu3anus, AUPpaKius, HHTEPPEPEeHIIHS.
CKOpOCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTPOMAarHUTHBIX BOJH. [[puMeHEeHNE AIEKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHLMIBI paIuOCBSI3U U TeNeBUACHUS. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIBI.

TexHuyeckue  ycTpoWCTBA W IMPAKTUYECKOE  MPHUMEHEHUE:
MY3bIKQJIIbHBIE MHCTPYMEHTHI, YIbTPa3BYKOBAsl TUAarHOCTHUKA B TEXHUKE U
MEJUIMHE, pajap, paJuonNpUEMHHUK, TEJIEeBU30p, AaHTeHHa, TeiaedoH,
CBY-neusb.

Jlemoncmpayuu

OOpa3oBaHue M PACHPOCTPAHEHHE IMOMEPEUHbIX U MPOAOIBHBIX
BOJIH.

Kone6umromieecst Teo Kak UCTOYHHK 3BYKa.

Hab6nronenue orpakeHus: 1 MpeTOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeninu u qudpakiinii MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HAHC.

HaGnrogenue CBsI3M TPOMKOCTH 3ByKa W BBICOTBI TOHAa C
aMIUTUTYION M 4aCTOTOU KOJICOAHHIA.

HUccnegoBanne CBOMCTB JJIEKTPOMArHUTHBIX BOJIH: OTPaXXCHHUE,
pesioMJICHHUE, MoJspu3alus, JudpaKius, nHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpamMonrMHEHHOE pacpoOCTpaHEHUE CBETA
B OJIHOpOAHOM cpene. JIyu cBera. ToueyHbI HCTOYHHK CBETA.

OtpaxeHue cBeTa. 3akoHbl oOTpaxkeHus cBeTa. llocTpoenue
M300paKEHUI B IJIOCKOM 3epKalie.

[Ipenomnenue cBeta. 3aKOHBI MpEIOMIICHUs CBeTa. AOCOIIOTHBIN
nokazareib  mOpeinomieHus.  IlonHoe — BHyTpeHHEEe  OTpa)KEHHE.
[IpenenbHBIN yToJI MOJTHOTO BHYTPEHHETO OTPAKEHUS.

Hucnepcust ceeta. CioxHBIN cocTaB Oeoro cBeta. [IBer.

Cobwuparomye U paccenBaromniye JuH3bl. ToHKas nuH3a. DOKyCHOE
paccToslHHE M ONTHYECKas CcwWwia TOHKOW JmH3bL. [locTtpoeHue
M300paKeHU B COOMpAIONMX M pacceuBaronux JmH3ax. Dopmyna
TOHKOM JIMH3BI. Y BEJIMUCHUE, TaBaEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKH.

BonnoBass omrtuka. UWuTepdepenmms  cBera.  KorepeHTHbIE
WCTOYHUKHU. YCJIOBHUS HAOMIOIEHUS MaKCUMyMOB W MHHHMYMOB B
UHTepHEPEHITMOHHOW KapTHHE OT JBYX CHH(pA3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpakaust  cBera.  Judpakumonnas  pemeérka.  YcCIOBHUE
HaOIIOACHUS TJIIaBHBIX MAKCUMYMOB TIPU TAJCHHN MOHOXPOMATHYECKOTO
cBeTa Ha TUPPAKITMOHHYIO PEIIETKY.

ITonspusanus ceera.



TexHuyeckre yCTpOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: OYKH,
nyna, ¢oToanmapaT, MPOSKIMOHHBIN amnmapaT, MUKPOCKOII, TeJIeCKOTIl,
BOJIOKOHHAs OTTHUKA, TU(GPAKITMOHHAS PEIIETKA, ITOISIPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE pacIpOCTpaHEHHE, OTPAKEHUE U IIPEIOMIICHHE
cBeta. OnTUYECKHE NPUOOPHI.

[ToaHOE BHYTpEeHHEE OTpakeHue. Moieslb CBETOBO/A.

UccnenoBanue cBONCTB H300pakeHUH B JIMH3aX.

Mopenu MUKpOCKoTa, TEJIECKOIA.

Habmronenue natepdepeHnm crera.

Habmronenune nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[TonyueHnue criekTpa ¢ MOMOIIBIO TIPU3MBL.

[Tonydenne criekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

Habmronenue nossipu3anium cBera.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

N3mepenue mokazaresns npeIoMIeHUs CTEKIIa.

HccnenoBanue cBONCTB H300pakKeHUH B JIMH3aX.

Habmronenue nucnepcuu cBera.

Pa3znes 6. OCHOBBI CIeIUAJIBLHOM TEOPUH OTHOCHTEIbHOCTH
['panuipl MPUMEHUMOCTH KJlaccuueckol mexaHukd. [loctynaTsl
CIIEUHAIBHOM TEOPUU OTHOCUTEIBHOCTU: HMHBAPUAHTHOCTh MOJYJIS
CKOpPOCTH CBETa B BaKyyMe, IPUHIIUIT OTHOCUTEIBHOCTH DWHILITEIHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHHE BpPEMEHU U
COKpAIlEHUE JIJTUHBI.
DHeprust U UMIYJIbC PENATUBUCTCKON YaCTHIIBI.
CBsi3b Macchl C YHEPTUEN U UMITYJIBCOM PEIATUBUCTCKON YaCTUIIBI.
DHeprus MmoKosl.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmovl K6AHM OGO ONMUKU

®otonsl. Dopmyna [Inanka cBa3u sHEPTUU POTOHA C €TO YACTOTOM.
DHeprusi 1 UMIyJIbC (HOTOHA.

OtkpeiTie u wuccneaoBanue Qororddexra. Ombiter A. T
CroneroBa. 3akoHbl (Qororddexra. VYpaBHeHue OUHIITEHHA IS
doTtorddexra. «KpacHas rpanuna» Gporordpdexra.

JlaBnenue ceera. OnbiThl I1. H. JIeGenera.

XHAMHUYECKOE JEUCTBUE CBETA.

TexHuuecknue  yCTpOMCTBA M INPAKTUYECKOE  IPUMEHEHHE:
doTo311eMeHT, (OTONATUHK, COJTHEUHAs OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®oTo3PPeKT Ha YCTAaHOBKE C IUHKOBOM MJIACTHHOM.

UccnenoBanue 3akoHOB BHeMTHETo (poTodddekra.

Ceeroauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnwiTel Pesepdopaa mo paccesHuio o -
yactuu. [Inmanerapnas monens aroma. Ilocrynatel bopa. M3nyuenue n
MoTJIoNIeHne (POTOHOB MPH MEPEX0JIe aTOMA ¢ OJHOTO YPOBHS YHEPTUU Ha
npyroi. Bunpl cnektpoB. CekTp ypoBHEN SHEPrUy aTomMa BOJIOPOA.



BonnoBbie cBolicTBa yactuil. Bomubl ne bpoitns. KopnyckymsipHo-
BOJIHOBOU AyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHUE.

TexHuyeckue  yCcTpoWCTBA W IMPAKTUYECKOE  NPHUMEHEHUE:
CIEKTpaJIbHBIA aHau3 (CIEKTPOCKOI ), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mognens onbita Pezepdopa.

Ornpenenenue NIMHBI BOJHBI Ja3epa.

HabGnronenue muHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

Hab6nronenue nmuHeituaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CJIOKHOCTh CTPOCHUS sApA.
OtkpeiTHe panuoakTuBHOCTU. OnbiThl Pesepdopna mo ompeneneHuro
cocTaBa pajvoakTUBHOrO u3nyudeHusa. CpoiicTBa anbda-, 6eTa-, ramma-
u3lydeHus. BiusiHue paquoakTHBHOCTH Ha KUBbIE OPTAHU3MBL.

OtkpblTHE TIPpOTOHA W HeUTpoHa. HykIIOHHas Moaens sapa
['eitzen6epra—Banenxo. 3apsia saapa. MaccoBoe uncio siapa. M3otomsl.

Anbba-pacnaa. OJEKTPOHHBIM U TMO3UTPOHHBIN OeTa-pacma.
['amMa-n3nyuenne. 3aKoH paIMOAKTUBHOTO pacnajia.

DHeprus CBsi3W HYKIIOHOB B simpe. SnepHble cuiibl. JlepekT macchl
anpa.

SnepHble peakunu. Jlenenue u CUHTE3 s1€Ep.

SAnepubrit  peaktop. Tepmosimepusiii cunte3. [Ipobnembl u
NEPCIEKTUBBI AJICPHOM SHEPTrEeTUKU. DKOJOTUYECKHE ACIEKThI SAEPHOMN
SHEPreTUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertoapl HAOIIOACHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTalbHBIe  B3auMojckhcTBusa. EauHCTBO  (Dmzmueckoit
KapTUHBI MHpA.

TexHuueckne yCTpOMCTBA U MIPAKTUUECKOE MPUMEHEHUE: JO3UMETD,
Kamepa BuiibcoHa, simepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TurK MOHU3HPYIOIINX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

UccnenoBanue TpekoB 4acTuIl (TI0 TOTOBBIM (oTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Otanbl pa3BUTHS acTpOHOMUHM. [IpukiiamHOe U MHPOBO33PEHUYECKOE
3HAYEHUE ACTPOHOMMUHU.

Bun 3BésmHoro Heba. Co3Be3mus, SpKHE 3BE3JBI, IIAHETHI, HX
BUJIUMOE JIBUKEHUE.

ConHeuHas cucrtema.

Conuue. ConHeuHasi akTuBHOCTh. Mcrounuk sHeprun ConHua u
3BE3A.  3BE3IBI, MX OCHOBHBIE  XapaKTepucCTUKH. Jlmarpamma
«CHEKTpPAJIbHBIA ~ KJACC  —  CBETUMOCTb».  3BE3Ibl  TJIABHOU
MOCJEA0BATEILHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTB» I 3BE3]
[JIaBHOW  MOCJIENOBATEIIbHOCTH.  BHYTpeHHee  CTpoeHHe  3BE3L.
CoBpemeHHbIE TPEACTaBICHUSI O MPOUCXO0XKACHUU U 3BOoIMU ConHIa U
3BE3/1. DTaIlbl )KU3HU 3BE3].



Mueunbiii [lyte — nHama ['anmaktuka. IlosiokeHHE W JBUKEHUE
Connua B lamaktuke. Tunbl ramakTuk. PaguoramakTUKM W KBas3apsbl.
YépHbie AbIPHI B gApax TajlaKTHK.

Bcenennas. Pacmiupenue Bceenennoit. 3akon Xa06ma. Pa3zberanue
ranakTuk. Teopust bonbioro B3psiBa. PEMKTOBOE U3TyUYeHHUE.

MacmraOHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus

HaGnronenuss HEBOOPYKEHHBIM — IJ1a30M  C  KMCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPUIIOKEHUM NI ONpeieNieHUs MOJIO0KEHUS HEOECHBIX
O0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co03Be3qusi CeBepHOro
MOJIYLIAPUS U SIPKUAE 3BE3/IBL.

HabGnronenus B Teneckon Jlynsi, mianet, Maeuynoro [lyTu.

O06o0maroniee NOBTOPpEHUE

Ponb ¢usuku 1 acTpOHOMHUHM B 9KOHOMHUYECKON, TEXHOJIOTHYECKOM,
COIMAJIBHON U 3TUYECKOM chepax NesTeIbHOCTH YEIOBEKa, POJIb U MECTO
GU3UKKM U aCTPOHOMHUHM B COBPEMEHHON HAy4dyHON KapTWHE MHpa, POJIb
¢usnueckoit Teopun B (HOPMHUPOBAHMM MPEACTABICHUN O (PU3MUECKOU
KapTUHE MHUpPA, MECTO (PU3UYECKOW KapTUHBI MHUpa B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPO/IE.

MexknpeaMeTHbIE CBSA3H

N3yuenne kypca ¢usuku ©O6azoBoro ypoBHs B 11 kiacce
OCYILECTBISIETCS ¢ YUYETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBS3EU C
KypcamMu MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nonamus, CBS3aHHBIE C H3YUYCHHEM METOJIOB
HAyYHOTO TIO3HAHUSA: SBJICHHE, HAy4YHbIH (DaKT, TUNOTE3a, (PU3MUecKas
BEJIMYMHA, 3aKOH, TEOpHUs, HAOIIOJEHUE, IKCIIEPUMEHT, MOJICTUPOBAHHUE,
MOJIEJIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CHUCTEMBI YPaBHEHUM,
TPUTOHOMETpUUYECKHE (DYHKIIMHU: CUHYC, KOCHUHYC, TaHT€HC, KOTAHTEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPBI U UX MPOCKLIHNHU Ha
OCHM KOOPAWHAT, CJIOXEHHE BEKTOPOB, IPOU3BOJIHBIC 3JIEMEHTAPHBIX
GyHKIMNA, TpU3HAKA TOJI00US TPEYTOJIbHUKOB, OMpPENeNieHre IUIONIaan
MJI0CKUX GUryp u 00bEéMa Ted.

buonocus:  snexkTpuueckue  SIBICHHST B KMBOM  NIPUPOJE,
KoJieOaTeNbHbIE JIBIDKCHUSI B KMBOM TMPHUPOJE, ONTHYECCKUE SIBJICHUS B
YKABOM MPUPOAE, ACUCTBUE PAUALIMU HA )KUBBIC OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl O0pPA30BaHUS KPUCTALIUYCCKON PEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eoepagusa: marHuTHBIE TIONIOCA 3EMITH, 3aJIeKU MArHUTHBIX PYII,
boTochEMKA 3eMHOM TTOBEPXHOCTH, MPEACKA3AHNE 3EMIICTPSICCHHIA.

Texunonozcus: NVMHUM DIEKTPONEPENAY, TEHEPATOP NEPEMEHHOTO
TOKa, 3JICKTPOJABUTraTEllb, MHAYKIMOHHAS TI€Yb, pajap, PaaAuOIpPUEMHHUK,
TEJIeBU30p, aHTeHHa, Tenedon, CBY-meuysb, MpPOEKIIMOHHBIN ammapar,
BOJIOKOHHAs ONTHKA, COJIHEYHAas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO PU3UKE HA YPOBHE CPEJHEI'O OBHLIEI'O
OBPA30BAHUA

OcBoenne yudeOHOro mpenamera «Dusmka» Ha ypOBHE CpEIHETO
obmero oOpazoBanus (0a30BBIM  YpPOBEHb) JOJDKHO 00ECIICYUTH
TOCTHKCHHE CIEAYIONTNX TUIHOCTHBIX, METAIIPEIMETHBIX U TIPEAMETHBIX
o0pa3oBaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS y4eOHOTO npeamera « Du3nka
JOJDKHBI ~ OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh  OOyYaroluxcs
PYKOBOJICTBOBAThCS C(DOPMUPOBAHHOW BHYTPEHHEN MO3HUIIMEN TUYHOCTH,
CUCTEMON  ILIEHHOCTHBIX OpPUEHTAlUWW, TO3UTUBHBIX BHYTPEHHHUX
yOEXKICHUI, COOTBETCTBYIOIIHX TpaJAULIMOHHBIM LHEHHOCTSIM
poccHuiickoro oOLIECTBa, pPACIIMPEHUE >KU3HEHHOI'O OMNbITa W OIbITa
NEeATENbHOCTH B TMPOLIECCE peai3allid OCHOBHBIX  HaIpaBJICHUI
BOCITUTATEIbHOU JI€ATETbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIMK OOYYaIoIIerocs Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIE€HA POCCUIICKOTO 00IIECTBA;

MPUHATUE TPATULHUOHHBIX O0IIEYEIOBEUECKUX T'YMAaHUCTUYECKUX U
JEMOKPATUYECKUX LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HHTEpEcax
IPXJAHCKOTO  OOLIECTBA, Yy4YacTBOBaTh B  CAMOYIpPAaBJICHUH B
00pa3oBaTeNbHON OpraHu3aluy;

YMEHUE B3aWMOJECICTBOBATh C COLMAJIbHBIMU HMHCTUTYTaMU B
COOTBETCTBHUH C X (DYHKIMSIMU U HA3HAYECHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATENbHOCTH;

2) NIaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOPMHUPOBAHHOCTh POCCUUCKON TpPaKJaHCKOW HIACHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE  OTHOUIEHWE K TOCYJapCTBEHHBIM  CHUMBOJaM,
JOCTHXKEHUSIM POCCUUCKHUX YUEHBIX B 001aCTH PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHWS:

c()OPMUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHUS,  3TUYECKOIO
MOBEACHUS;

CIOCOOHOCTh OLIEHMBAaTh CHUTYallMI0 W NPUHUMATh OCO3HAHHbBIC
pelieHusl, OPUEHTHPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH, B TOM YHCJIE B J€ATEIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAs 3CTETUKY HAyYHOIO
TBOPUYECTBA, MPUCYIIET0 PUINYECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEPEC K pas3IMyHbIM chepaM MpoPecCUOHANIBHON JIEATETbHOCTH,
B TOM YHKCJIE CBSI3aHHBIM C (PU3UKOM M TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HaHHBIM  BBIOOp  Oyaymed mnpodeccud U peal30BbIBATH
CcOOCTBEHHbIE KU3HEHHbIE TIJIaHbL;



TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B
o0nacTu GU3HUKU HA TPOTSHKEHUU BCEH KU3HH,

6) 3K0JOTNYeCKOTr0 BOCTIMTAHUS

c(OPMHUPOBAHHOCTh  HKOJOTUYECKOM  KyJIbTYpPhl,  OCO3HAHUE
IJ1I00aJIbHOTO XapaKTepa 3KOJIOTUYECKHUX MPOOJIeM;

IUTAHUPOBAHUE U OCYIIECTBJIICHHE JCUCTBUI B OKpYXKAIOIIeH cpele
Ha OCHOBE 3HaHUS 1eJIeH YCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;

pacuipeHue OTbITa JEeSTENHHOCTU AKOJIOTUYECKOMN
HaIpPaBJICHHOCTH Ha OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33pEHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS (U3NUECKON HAYKHU;

OCO3HAHHME IIEHHOCTH HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTH B
mpoluecce  M3yd4eHHs  (QU3UKM  OCYHIIECTBJISATH  NMPOCKTHYID |
UCCIIE0BATENbCKYIO AEATEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE YUeOHbIE el CTBUSA
ba3oBble Jilornueckue JeicTBHUA:

CaMOCTOSITENIbHO (POPMYJIUPOBaTh M aKTyaJU3UPOBATh IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENICIIATh IS JCATEILHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTCPHUH
UX JTOCTH)KEHUS,

BBISBJISITh 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B PacCMaTpHUBACMBbIX
(bU3HUECKUX SIBJICHUSIX;

pazpabaThiBaTh IUIaH pEIICHUS MPoOJeMbl € Yy4E€TOM aHaIM3a
UMCIOITUXCSl MaTepUATIbHBIX M HEMaTepHUAIIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATCIHHOCTH, OIGHUBATh COOTBETCTBUE
PEe3yJbTATOB IEJISIM, OIICHUBATh PUCKHU MTOCICACTBUM JICSITEIIHHOCTH;

KOOPJAMHUPOBATh M BBIMOJHATH PAOOTy B YCIOBHSIX PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATHBHOC MBIILUICHHE IPU PEHICHUH IKU3HEHHBIX
mpo0em.
ba3oBble ucciaenoBarejabCcKue J1eCTBHUSA.

BIIAJICTh HAYYHOM TEPMHUHOJIOTHEH, KIIOUEBBIMUA TIOHITHSIMHU H
MeTo/1aMu (PU3UYECKOM HAyKu;

BIIQJICTh HABBIKAMH y4e€OHO-HCCIIEOBATEIILCKOM U  MPOEKTHOM
NEATCIBHOCTH B 00JACTH (PU3HMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJZOB pelieHusi 3anad  (U3H4ecKoro
COJICPKaHMS, TPUMEHCHHIO Pa3IMYHbBIX METOIOB MMO3HAHUS,

BIIAJICTh BUJIAMH JEATEIHLHOCTH TIO TTOJIYYSHUIO HOBOTO 3HAHUS, €TO
MHTEpIIpeTallik, NpPeoOpa3oBaHUI0 W MPHUMEHCHHIO B  Pa3IMYHBIX
y4eOHBIX CUTYaIHMsIX, B TOM YHCJI€ TIPU CO3JIaHUH y4eOHBIX MPOEKTOB B
o0nactu HU3HKY;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIE CBSI3W W aKTyaJIM3UPOBATH
3a/1auy, BBIJBHUTaTh THUNOTE3y €€ peIleHus, HaXOAUTh apryMEHTHI s
JI0KA3aTeNIbCTBA CBOMX YTBEPIKICHHM, 3a7aBaTh IMapaMeTPhl U KPUTEPHUH
pEIIcHUS;



aHAIM3UPOBATH TIOJYUYCHHBIC B XOJI€ PEIICHHUS 3a/ladll pe3yIbTaThl,
KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MCHECHHE
B HOBBIX YCJIOBHUSX;

CTaBUTh H  (OPMyJIHpPOBaTh  COOCTBEHHBIE  3aJaydl B
00pa30BaTeNbHON JEATEIBHOCTH, B TOM YUCIIE MTPU U3YUCHUH (DU3UKU;

JaBaTh OILIGHKY HOBBIM CHUTYalldsM, OIICHMBATh MPUOOPETEHHBIH
OTIBIT;

yMETh TIEPEHOCHUTh 3HAaHUSA MO (PU3UKE B MPAKTUICCKYIO O0JACTh
KU3HEACITCILHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE WJEH, TpejiaraTh OPUTHHAIbHBIC MOAXOIBI U
pelIeHMUS;

CTaBUThb MPOOJIEMbl W 3aJaud, JOMYCKAloUue ajJbTEePHATHUBHBIC
penieHus.

Pabora c nndopmanmueii:

BJIQJCTh HABBIKAMHM TOJYy4YeHUS HHPOpManuu  (PU3MUECKOro
collepKaHUsI W3 KMCTOYHUKOB PA3HBIX THUIOB, CaMOCTOATEIHHO
OCYIIECTBJISITh TOUCK, aHalu3, CHUCTEMAaTH3allUi0 U WHTEPIPETAIUIO
uH(GOpMAIUHU Pa3IMYHbBIX BUIOB U (DOPM MPECTABICHUS;

OIICHUBATh JOCTOBEPHOCTh HH(POPMAIIUH;

UCIIOJIb30BaTh CpelcTBa MH(GOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTUA B  PEIIEHUH KOTHUTUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 3a7ad C COOJIOJEHHEM TpeOOBaHUN JPrOHOMHUKH,
TEXHUKA O€30MaCHOCTH, THUTHEHBI, PecypcocOepexeHus, MpaBOBbIX H
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHON O€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOTO COJEPKaHUS B  Pa3IMYHBIX
dopmarax ¢ y4€ToM HazHayeHUS WH(OpPMAIMU W 1LETEBON ayIUTOPHH,
BBIOMpAst ONTUMATIBHYIO (OPMY TIPEICTABICHUS U BU3yalIU3aliH.

KoMMmyHuKaTHBHBIEe yHUBeEpcaibHble yYeOHbIEe 1eiiCTBHA:

OCYIIECTBJIATh OOIEHHEe Ha ypokKaxX (PU3MKH M BO BHEYPOUYHOU
JesITeIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKM KOH(QIUKTHBIX CUTYallUM U CMSATrYaTh
KOH(DJIUKTHI;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3pEHUS C
HCIIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

NOHMMAThb U HCIOJIb30BAaTh IPEUMYLIECTBA KOMAaHIHOM W
MHAUBHUAYAIbHON paboThI;

BbIOMpATh TEMAaTHUKy W METOJAbl COBMECTHBIX ICHCTBHI ¢ yd4éTom
OOUIMX UHTEPECOB U BOZMOXHOCTEN KaX/I0r0 4jieHa KOJIJICKTHBA,;

NPUHUMATh LEJIM COBMECTHOM EATEIbHOCTH, OPraHW30BbIBATH U
KOOPJAMHHUPOBATh JIEHCTBUS TO €€ JOCTH)KEHHIO: COCTaBIIATh IUIaH
NEUCTBUM, paclpenensaTb poiad C y4€TOM MHEHUM YYaCTHHUKOB,
00Cy>XJaTh pe3yJbTaThl COBMECTHOU padOTHI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIaJa W KaXKIOTO0 YYaCTHHUKA
KOMaH/Ibl B OOIIMIA pe3yabTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npesaratb HOBbI€ MPOEKTHI, OLIEHUBATH UJEH C MO3UIIMU HOBU3HBI,
OpPUTHHAIBHOCTHU, IPAKTUYECKOI 3HAUUMOCTH;

OCYIIECTBIISITh ~ MO3UTHUBHOE  CTPATETMUYECKOE TMOBEJACHHE B
Pa3IMYHBIX CHUTYalUsX, MPOSBISATH TBOPUYECTBO M BOOOpa)keHHE, OBITH
MHUIMATUBHBIM.



PeryasiTuBHBIE YHHBEPCAJIbHbIE YUeOHbIE AeiiCTBHS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEJBHYIO JEATEILHOCTh B
obmacth (UMK W aCTPOHOMHHM, BBISBIIATH IPOOJIEMBI, CTaBUTh U
dbopMyIUpoBaTh COOCTBEHHBIE 33/1aUH;

CaMOCTOSITEJIbBHO  COCTAaBJATh IUIAH PEHICHUS] PACUYETHBIX U
KaueCTBEHHBIX 3ajJlay, IUIaH BBIOJHEHUS IMPaKTHYECKOW paboThl C
y4€TOM HMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U
MPEANIOYTEHUM;

J1laBaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacmupsATb paMKh ydeOHOro IpeaMeTa Ha OCHOBE JIMYHBIX
MPEANOYTEHUH;

JieaaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha cels
OTBETCTBEHHOCTD 3a PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (HOPMUPOBAHUIO M IIPOSIBJICHUIO DPYIUIMH B
obmact (U3UKH, TOCTOSHHO IIOBBIIIATH CBOH OOpa3oBaTENbHBIN U
KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIbHBI NHTEJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTHUBBI B
NESTEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LICIISIM;

BJIaJIETh HaBBIKAMH I103HABATEIBHOM PpPeQICKCHH KaK OCO3HAHHUS
COBEPIIIAEMBIX JCHCTBUIA M MBICIUTEIIBHBIX MPOIIECCOB, UX PE3YJILTATOB U
OCHOBAaHUI;

UCIIOJIb30BaTh NMPUEMBI peIIeKCUU JII OLICHKU CUTYaIluH, BEIOOpa
BEPHOT'O PEIICHHUS;

yMETh OIIEHMBATh PUCKU U CBOCBPEMEHHO MPUHUMATH PEIICHUS 110
WX CHIDKCHUIO;

NpUHUMATh MOTHMBBI M APryMEHTbl JIpyrUX TIpU  aHAJIU3e
pe3yJIbTATOB JIESATEIBHOCTH;

IPUHUMATH Ce0s1, TOHMMAasi CBOM HEJAOCTATKU U JOCTOMHCTBA,

NpUHUMATh MOTHUBBI M APryMEHTbl JIPyrUX TIpU  aHAJIM3E
pEe3yJbTATOB JIESITEIBHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIHMOKH.

B mnpouecce M0OCTUXKEHUS JUYHOCTHBIX PE3YJIbTATOB OCBOCHHS
MporpamMMbl O (PU3UKE I YPOBHS CPEIHETO OOIIEro oOpa3oBaHUsS y
OOy4Jarouxcsi  COBEPIICHCTBYETCS  OMOIMOHANBHBIM  WHTEJUICKT,
peanoararnui chopMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh TIOHMMATh CBOE
SMOIIMOHAJBHOE  COCTOSIHHE,  BHUJETh  HAIpaBJICHUS  Pa3BUTHUS
cOOCTBEHHO SMOITMOHAIILHOM Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpPEryJIMPOBaHUs, BKIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHHE
MIPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTH
aanTHUPOBATHCS K SMOITMOHAIBHBIM U3MEHEHUSIM U MPOSIBIISITH THOKOCT,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBALIMH, BKIIIOUAIOIIEH CTPEMIIEHHE K JJOCTHUKEHUIO
Ueld W ychexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHUE JEHCTBOBATH
HUCXOS U3 CBOMX BO3MOKHOCTEH;



AMIIATUH, BKJIIOYAIONIEH CHOCOOHOCTh MOHMMATh AMOIIMOHAIBHOE
COCTOSIHME JIPYTUX, YYHUTBIBAaTh €r0 NPHU OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpAaUBATh
OTHOUIEHUSI C JPYTUMH JIOJbMH, 3a00TUTHCS, MPOSBIATH WHTEPEC U
paspeniaTh KOHGIUKTHI.

IHPEAMETHBIE PE3YJIBTATDBI

K koniy oOydenuss B 10 kiacce mpeIMeTHBIE pe3yJdbTaThl Ha
0a30BOM  YpPOBHE  JIOJDKHBI ~ OTpakaTb  COPMHPOBAHHOCTH Y
oOy4Jaronuxcst yMEHUM:

JE€MOHCTPUpPOBaTh Ha MpUMEpax pojb U MecTo (U3MKU B
(GbOpMHpPOBAHWK COBPEMEHHOW HAyYHOM KapTUHBI MHpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHM U TEXHOJOTHM, B MPAKTUYECKOW AESITEIBbHOCTU
JIIOCH;

YUUTBIBATh TPaHUIBl TMPUMEHEHUS HM3YUYCHHBIX  (U3HUUYECKUX
MOJieeil: MaTepuanbHas TOYKa, HWHEpLMajJbHas CUCTEMa OTCYETa,
abCONIOTHO TBEPIOE TENO, HJEaJIbHBIM a3, MOJEIU CTPOCHHUS Ta30B,
KHUIKOCTEH W TBEPHABIX Te€J, TOYEUHBIH DJIEKTPUUECKUN 3aps] IpU
penieHnu GU3NYECKUX 3a/1a4;

pacno3HaBath GU3HUECKHUE SBJICHUS (TIPOIIECChI) U OOBIICHATH UX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISIPHO-KMHETUYECKOH Teopuu
CTPOCHMsSI  BEIleCTBAa M  JJIEKTPOAMHAMMKH:  pAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE TBUKEHHUE, CBOOOJHOE MaJieHUE Te,
JIBUKEHHUE TI0 OKPYKHOCTH, MHEpLUs, B3auMoiecTBUE Tel, AUPPy3us,
OpOYHOBCKOE JIBUXKEHHE, CTPOEHHE IKUAKOCTEH U TBEPABIX Te,
U3MeHeHue oObéMa Tell MpU HarpeBaHUM (OXJIAXAECHUHU), TEIJIOBOE
paBHOBECHE, MCIAapeHHE, KOHJEHCAIUs, IUIaBJIEHUE, KPUCTAJUIM3alMs,
KUIIEHUE, BJIAXKHOCTb BO3/yXa, MOBBILICHHE JaBJICHUS Ta3a IpU €ro
HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXIY MapaMeTpaMHu COCTOSHUS
rasa B U30IpOLIECCax, FIMEKTPU3ALMS TeJl, B3aUMOJICHCTBUE 3apsI0B;

ONHUCHIBATh MEXAHUYECKOE JBUKEHHE, HCHIOIb3ys (U3HUECKHe
BEJIMYMHBI: KOOpAMHATA, MYyTh, IMEPEMEIIEHUE, CKOPOCTb, YCKOPEHHE,
Macca Tejla, CWJla, WMIYJbC Tela, KHUHETUYeCKass JHEprus,
NOTEHUMAJIbHAsl SHEprus, MeXaHudeckas paboTa, MexaHUYecKas
MOIIIHOCTb; MPHU ONHCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKHUI CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, WX OO0O3HAUEHUS W EIUHMIIBI, HaXOAWUThb
(opMyJibl, CBSA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIUYHMHY C APYTUMHU
BEJIMYMHAMU;

ONHUCHIBATh M3yYEHHBbIC TEIUIOBbIE CBOWMCTBA TeJI W TEIJIOBBIC
ABJICHUS, UCHONB3YyS  (PU3MUEeCKHe BEIMYMHBL:  JaBJieHHWE  Tasa,
TEeMIEepaTypa, CpeaHsIsl KUHETHYEeCKasi YHEPIHsl XaOTHUECKOTO JABMKECHUS
MOJIEKYJ, CpEJHEKBagpaTU4YHasi CKOPOCTh MOJEKYJ, KOJHYECTBO
TEIUIOTHI, BHYTPEHHSS 3HEprusi, padbora raza, Ko3pQGUIUEHT MOJIE3HOTO
JACHCTBHS TETUIOBOTO ABUTATENs; MPHU ONKCAHUU MPABHWIBHO TPAKTOBATH
(u3NYEeCKUil CMBICIT HCMOJNb3YyEMbIX BEIMYMH, WX OOO3HAYeHHS U
€IMHHULIbI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOUINE NaHHYIO (U3HUECKYIO
BEIIMYUHY C JPYTUMU BEIUYHHAM;



ONMKCHIBATh M3YYECHHBIC DJIEKTPUUYECKHE CBOMCTBA BEIECTBA U
AIIEKTPUYECKUE SIBJICHUS (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHUE BEIUYNHBI:
ANEKTPUYECKUN 3apsifi, DJIEKTPUUYECKOE I10Je, HaANpsLKEHHOCTh MOJS,
NOTEHIIMAJI, PA3HOCTh IMOTEHIMAJIOB;, NPU ONHCAHUM TPABUIIBHO
TPaKTOBaTh  (PU3MYECKHM  CMBICI  HMCHOJb3YEMbIX  BEIUYHMH, UX
0003HAaYEHHUS U €IMHUIIbI; YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOIIUE JAHHYIO
(GU3HUECKYI0 BEJIMUUHY C IPYTUMU BEIMYUHAMU;

aHAIM3UpOBaTh (PU3MYECKUE TIPOLECCHl U SIBJICHUS, HCHOIb3Ys
¢du3nuecKre 3aKOHbl U MPUHIIMIBL 3aKOH BceMupHoro tsarotenus, I, 1l u
[l 3axonbl Hpl0TOHA, 3aKOH COXpaHEHUsI MEXaHUYECKOW dHEPIUH, 3aKOH
COXpaHEHUSI HMIIYJIbCa, TMPUHIMI CYNEPHO3UIMUA CUJI, MPUHIIMII
paBHONpaBUs  MHEPUUATBHBIX  CHUCTEM  OTCU€Ta,  MOJEKYJISPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHHUSI BEIIECTBA, Ta30BbIe 3aKOHBI, CBS3b
CpelHEe KUHETUYECKOW DHEPruu TEIJIOBOTO JBUIKEHUS MOJIEKYT C
aOCOJIIOTHOM TeMIepaTypoil, MEpBbI 3aKOH TEPMOJMHAMHUKHU, 3aKOH
COXpaHEHHUsl JJIEKTPUYECKOro 3apsiga, 3akoH Kymona, mnpu sTom
paznuyaTh CIOBECHYIO0 (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHU4ecKoe
BBIPKEHUE U yCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHIIMIBI JCHCTBUS MAallluH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pasziuyaTh yCIOBHUS UX 0€30MacHOro
UCIIOJIb30BAHUS B TTOBCEHEBHOM JKU3HU;

BBITIOJIHATh ~ DKCIIEPUMEHTHI 110  HMCCIIECIOBAHUIO  (DU3UYECKUX
SABJICHUM M TPOIECCOB C HCIOIb30BAHUEM TMPSAMBIX M KOCBEHHBIX
U3MEpEHUi, Tpu 3TOM (POopMyIHMpoBaTh MpoOiemMy/3aady W THUIOTE3Y
y4eOHOTO DJKCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyI0BaHUs1, TPOBOJUTH OTBIT U (POPMYJITUPOBATH BHIBOJIBI;

OCYIIECTBJISATh TPSMbIE U KOCBEHHBIE H3MEPEHHUS (PU3MYECKUX
BEJMYMH, TPU STOM BBIOMpPATh ONTUMAJBHBIN CIOCO0 H3MEpPEHUs H
UCIIOJIb30BaTh U3BECTHBIC METO/IbI OIICHKU MOTPEITHOCTEN U3MEPEHHUIA;

UCCJIEIOBATh 3aBUCUMOCTH MEXIY (DU3UYECKUMU BEITUYHMHAMH C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUW, TpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCUPOBATh PE3YJbTAThl IOJYYEHHON 3aBUCHMOCTH
(U3UYCCKUX BEIMYMH B BUJIEC TAaOJIUIl U TpaUKOB, JIeJIaTh BBIBOJBI I10
pe3ynbTaTam HCCIICIOBAHNUS;

coOmoaTh TMpaBujia 0OE30MacHOTO TpyJa TpH  TIPOBEICHUU
WCCIEIOBAaHMM B  paMKax ydeOHOTO  DJKCIEpUMEHTa, Yy4eOHO-
MCCJIEIOBATENIbCKOM U TMPOEKTHOM NESITEIbHOCTH C HCIOJb30BaHUEM
M3MEPHTEIBHBIX YCTPOICTB U 1a00PaTOPHOTO 000PyI0BaHNS;

permaTh pacu€THBIC 3a7]a4M C SIBHO 3aJJaHHOW (PU3UUECKON MOJEIBIO,
UCTIONB3ysl (U3MYECKHUE 3aKOHBI M TPUHIUIBI, HAa OCHOBE aHaJIM3a
YCIIOBHSI 3a/1a4i BBIOMpPATh (PU3HUCCKYIO MOJICIb, BBIICISTh (PU3HYECKHE
BETUYUHBI U (OPMYJIbI, HEOOXOAMMBIC UIsi €€ pErIeHHs, MPOBOIUTH
pacy€Thl U OLICHUBATh PEATHHOCTH MOJYUYEHHOTO 3HAYCHUS (PU3NUIECKO
BEJTUYNHBL;

pemarh  KadyeCTBEHHBIC  3aJadyd:  BBICTpAWBATh  JIOTHYECKHU
HENPOTUBOPEUYMBYIO LEMOYKY PACCYXKJICHUM C ONOpPOM HA M3YYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH 1 (PU3NUYECKUE SBIICHHUSI;

WCIIOJIB30BaTh TMPU PEIICHHH Y4YEOHBIX 3aJad  COBPEMEHHBIC
nH()OPMAITMOHHBIC TEXHOJOTUU JUISI TOWCKA, CTPYKTYpHUPOBAHUS,
WHTEPIPETAMA W TPEACTABICHUS Yy4eOHOWM ¢ HAYYHO-TIOMYJSIPHON



uH(boOpMaIK, TOJIYYEHHOM U3 PA3JIUYHBIX HCTOUYHUKOB, KPUTHUECKH
aHAJIM3UPOBATh MOJyYaeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIIaJla POCCUICKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM
KU3HU JIJ1s1 oOecriedeHus: 0€30MacHOCTH MpH 00paIlleHUH ¢ IprudopaMu 1
TEXHUYECKUMU YCTPONUCTBAMH, JIJISI COXPAHEHUS 3I0POBBS U COOJIIOICHHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIEH cpejie;

paboTatb B TpYIIE C BBHIIOJHEHUEM PA3IHYHBIX COLMAIIBHBIX
poJield, IJIaHUpOBaTh pabOTy TPYIIbl, PAIMOHAIBLHO pacHpeesiTh
00S3aHHOCTH W  IUIAHUPOBAaTh JEATEIBHOCTh B  HECTaHJAPTHBIX
CUTyallMsIX, aJ€KBaTHO OIICHUBATh BKJIAJ KaXXKJOTO M3 YYaCTHUKOB
TPYIIBI B pelIEHUE pacCMaTPpUBAEMOM MPOOIIEMBI.

K xoniy obOyuenuss B 11 KJjacce mpeIMETHbIE PE3yJIbTaThl Ha
0a30BOM  YpOBHE  JIOJDKHBI ~ OTpakaTb  C(HOPMHUPOBAHHOCTH Y
o0y4Jaronuxcst yMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojb U MeCTO (QU3UKU B
(GbOopMHpPOBAHWN COBPEMEHHOM HAyYHOM KapTUHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKHW M TEXHOJIOTHM, B MPAKTUYECKON IEATEIHLHOCTH
JOJIeH, IIEIOCTHOCTh M €IMHCTBO (PU3NYECKON KapTUHBI MUPA;

YUUATHIBATh TPaHUIBl TMPUMEHEHHUS] HM3YYCHHBIX (U3MUYECKUX
MOJIEJICH: TOYEYHBIM JJIECKTPUUYECKUU 3apsiji, JIyd CBETA, TOYECUHBIN
UCTOYHUK CBETA, fJIepHAsi MOJEJIb aTOMa, HYKJIIOHHAs MOJIeJIh aTOMHOTO
sJipa Ipu pelieHN (PU3NIECKHUX 3a/1ay;

pacno3HaBaTh (GU3HUECKHUE SBJICHUA (TIPOIIECChI) U OOBIICHATH UX HA
OCHOBE  3aKOHOB  DJJIEKTPOJMHAMHKMA U  KBAHTOBOM  (DU3UKHU:
AJNIEKTPUYECKasi TMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHUMHUYECKOE,
MarHuTHOE NEUCTBUS TOKa, B3aUMOJICHCTBUE MAarHuToB,
ANIEKTPOMATHUTHAS ~WHAYKIMS, JCHMCTBHE MAarHUTHOTO TIOJsI  Ha
IPOBOJHUK C TOKOM U JIBIDKYIIMICS 3apsi, AJIEKTPOMAarHUTHBIC
KojeOaHusi W BOJHBIL, MPSMOJIMHEHMHOE paclpoCTpaHEHHWE CBETa,
OTpakeHue, mpeaoMiIeHre, nHTephepeHITus, TUPPAKIUS U TOJIIPU3ALIHS
cBeTa, aucnepcus cBera, (oroanektpuueckuii ekt (pororddexr),
CBETOBOE JIaBJICHWE, BO3HHKHOBEHWE JIMHEHMYATOrO CIEKTpa aToma
BOJIOPO/1a, ECTECTBEHHASI U NCKYCCTBEHHAs! PaINOAKTUBHOCTD;

OMHCHIBATh W3YYCHHBIE CBOMCTBAa BeEmIeCTBA (DJIEKTPHUUECKHUE,
MarHuTHBIC, ONTUYECKHE, JJIEKTPUUYECKYIO TPOBOJUMOCTH PA3TUYHBIX
cpea) MW DIEKTPOMAarHUTHbIE  SIBIEHUSI  (IIPOILIECCHI),  MCIOJIb3YS
du3nuecKkue  BEJIMYWHBL:  JJEKTPUYECKUM  3apsl, CWiIa  TOKa,
AIEKTPUUECKOE HAIPSKEHUE, dIECKTPUICCKOE COMPOTUBIICHHUE, PA3HOCTH
MOTEHITMAJIOB, DJJIEKTPOABWKYIAs CWiIa, padoTa TOKa, WHIYKIIHS
MarHuTHOTO ToNisA, cuja Awmrmepa, cuna JlopeHra, WHIYKTHUBHOCTH
KaTYIIKA, DHEPTUsl SJEKTPUYECKOTO M MAarHUTHOTO TMOJIeH, MepHol |
gacToTa KojeOaHuii B KoJieOATEeIhHOM KOHTYpE, 3apsii U CHiia TOKa B
MPOIIeCCe TapPMOHUYECKUX DIICKTPOMArHUTHBIX KoJjiebaHUH, (HOKyCHOE
pPACCTOSITHUE W ONTHYECKas CWIa JIMH3BI, TPU OMHCAHUHM TPABUIHHO
TPaKTOBaTh  (PU3MUECKUM  CMBICT  HWCIOJIb3yeMbBIX  BEIMYWH, UX
0003HAaYEHUS U €IUHUIIBI, YKa3bIBaTh (DOPMYJIIBI, CBSI3BIBAIOIINE TAHHYIO
(bU3HYECKYI0 BEIMUNUHY C IPYTUMH BEIMUYUHAMU;



ONHUCBHIBATh M3YYCHHBIE KBAHTOBBIC SIBJICHHUS M  IPOIIECCHI,
UCIIOIb3Ys (PU3UYECKUE BEIMYHUHBI: CKOPOCTh JJIEKTPOMATrHUTHBIX BOJIH,
JUIMHA BOJIHBI M YacTOTa CBETa, DHEPTrUs U UMITYJIbC (OTOHA, MEPHOT
MoJTypacriajia, SHEPTrusl CBSI3M aTOMHBIX sJiep, MPH ONMHUCAHUM MPABUIBLHO
TpakToBaTh  (U3UYECKUM  CMBICI  HCIOJB3YEMBIX  BEJIMYHH, HX
0003HaYEHHUS U CAMHUIILI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE JTAHHYIO
(bU3UYECKYI0 BETUYUHY C APYTMMH BEJIWYMHAMHM, BBIYMCIISTH 3HAYCHHUE
(br3UYECKON BEJIMUUHBL;

aHaJM3UPOBaTh (UBUYECKHE TMPOIECCHl M SIBJICHUS, HCIOIb3YS
dbu3uyeckre  3aKOHBI W NpUHIOMNB:  3akoH  Owma,  3aKOHBI
MOCJIEIOBATEIFHOTO U MapajlIeIbHOTO0 COSIMHEHHS TIPOBOIHUKOB, 3aKOH
Jxoynsi—Jlennia, 3aKOH  AJIEKTPOMArHUTHOM  MHAYKIMH,  3aKOH
IPSIMOJIMHEWHOTO PacCIpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAXKEHUsSI CBETA,
3aKOHBI TIPEJIOMJICHUS CBETA, ypaBHEHUE DHHINTEHA 715 hoTorddexTa,
3aKOH COXpaHEHWs HSHEPTUM, 3aKOH COXPAHEHUS WMITYJIbCa, 3aKOH
COXpaHEHUsl JJIEKTPUYECKOTo 3apsija, 3aKOH COXPAHEHHS MacCOBOTO
yucia, moctynarkl bopa, 3akoH pagMoOaKTUBHOTO pacraja, Mpu 3TOM
paznuyaTh CIOBECHYIO0 (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHu4ecKoe
BBIPKEHUE U yCIOBUA (TPpaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OTpeJEeNsATh HANpaBICHUE BEKTOpAa HWHAYKIIMM MArHUTHOTO TIOJIS
IIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHiia;

CTPOUTh M OIKCHIBATh HM300pa)KEHHE, CO3/1aBAEMOE IIOCKUM
3€pKajioM, TOHKOM JIMH30MU;

BBITIOJIHATh ~ DKCIIEPUMEHTHI TI0  HMCCIICIOBAHUI0  (DU3UYECKUX
SABJICHUM M TIPOIIECCOB C WCIOJB30BAHUEM TMPSMBIX U KOCBEHHBIX
U3MEpPEHUI: MpU ATOM (POPMYIHPOBATH MpoOieMy/3aady U TUIOTE3Y
y4eOHOTO JKCIIEpUMEHTa, COOMpaTh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs1, TPOBOJUTH OTBIT U (POPMYITHUPOBATH BHIBOJIBI;

OCYIIECTBJISATh TPSMbIE W KOCBEHHBIE H3MEPEHHsS (PU3MUECKHUX
BEJMYHMH, TIPU STOM BBIOMpATh ONTUMAJBHBIN CIOCO0 H3MEpPEHUs H
UCIIOJIb30BATh U3BECTHBIC METO/IbI OIICHKU MOTPEITHOCTEN N3MEPEHHUIA,

UCCIIeI0BAThH 3aBUCUMOCTH bu3rIecKux BEITUYMH C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUW: TP OSTOM KOHCTPYHUPOBAThH
YCTaHOBKY, (DUKCUPOBATh PE3YNbTAThl IOJYYEHHOW 3aBUCHMOCTHU
(M3UYCCKUX BEIMYHMH B BUJIC TaOJIUI[ U Tpa(UKOB, JEJIaTh BBIBOABI I10
pe3ynbTaTam HCCIICIOBAHUS;

coOmoiaTh MpaBujia 0OE30MacHOTO TpyJa TNpH  TIPOBEICHUU
UCCIEIOBAaHMM B  paMKax ydeOHOTO  DJKCIEpUMEHTa, Yy4eOHO-
MCCJIEIOBATENIbCKOM U TPOEKTHOW NEATEbHOCTH C HCIOJIb30BAHHEM
M3MCPHTEIBHBIX YCTPONCTB 1 J1a00PaTOPHOTO 000pyHOBAHMS;

pemaTh pacu€THBIC 3a7]a41 C SIBHO 33JJaHHOW (PU3UUECKON MOJIEIBIO,
UCTIONB3ysl (U3MYECKHUE 3aKOHbI M TPUHIUIBI, HAa OCHOBE aHaJIM3a
YCIIOBHUSI 3a/1a4i BBIOMPATh (PU3UUCCKYIO MOJICIb, BBUICISTE (U3NYECKHE
BETUYUHBI U (OPMYJIbI, HEOOXOAMMBIC UIsi €€ pEHIeHHs, MPOBOIUTH
pacy€Thl U OIICHWBATh PEATHHOCTH TMOJYYCHHOTO 3HAYCHUS (PU3NIECKOn
BEJINYHHEL;

pemarh  KadyeCTBEHHBIC  3aJadyd:  BBICTpAWBATh  JIOTHYECKHU
HENPOTUBOPEUYMBYIO LEMOYKY PACCYXKICHUM C ONOPOM HAa HU3YUYECHHBIC
3aKOHBI, 3aKOHOMEPHOCTH 1 (PU3NUYECKUE SBIICHHUSI;

WCIIOJIB30BaTh TMPHU PEIICHHH YYEOHBIX 3a/lad  COBPEMEHHBIC
nH()OPMAITMOHHBIC TEXHOJOTUU JUISI TOWCKA, CTPYKTYpHUPOBAHWUS,



UHTEpPIPETAllMd M TPEACTABICHUS Y4eOHOH H HAydHO-TIOMYJISIPHON
UHPOpMAIUHU, TOJYUYEHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHATM3UPOBATH MOTyYaeMyI0 HH(OPMAILIUIO;

OOBSICHATH NMPUHIIMITBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUIECKUX
YCTPOMCTB, pas3lu4arTh YCIOBHS HX O€30MacHOr0 WCIOJIh30BaHUS B
TIOBCETHEBHOU JKU3HU;

NPUBOJUTH TPUMEPHI BKJIaJla POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTHE TEXHUKU U TEXHOJOTHH;

UCTIOJIb30BaTh TEOPETHUYECKHUE 3HAHUS MO (M3HKE B MOBCEIHEBHOMU
KU3HU JiJ1s1 oOecriedeHus1 0€30MacHOCTH MpH 00paIlleHUH ¢ IprudopaMu 1
TEXHUYECKUMHU YCTPONUCTBAMH, JIJISI COXPAHEHUS 3I0POBBS U COOJIIOICHMUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY>KAIOIIIEH cpejie;

paboTatb B TpYIE€ C BBHIIOJHEHUEM PA3JTHYHBIX COIMAIBHBIX
poJield, IUJIaHUpOBaTh pPabOTy TPYMIbI, PAIMOHATILHO pPacHpPeesaTh
00S3aHHOCTH W  IUIAHUPOBAaTh JIEATEIBHOCTH B  HECTaHJAPTHBIX
CUTyalMsIX, aJC€KBaTHO OIICHUBATh BKJIAJ KaXKJOTO M3 YYaCTHUKOB
TPYIIIBI B perieHue paccMaTpuBaeMom POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaunmeHoBaHne KosmuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
nporpamMmsbl padoThI padoThI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHMU S
11 ®dusuka 1 METOBI 5 bubmuorexa [IOK
' HAy4YHOTO MO3HAHUS https://m.edso0.ru/7f41bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
bubmnoreka IIOK
21 Kimnematitka S https://m.edsoo.ru/7f41bf72
bubanoreka LIOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
3aKOHBI
23 COXDAHCHIS B 6 1 1 bubnuotexa [JOK
' P https://m.edsoo.ru/7f41bf72
MEXaHHUKE
Wroro mo paszneny 18
Paznen 3. MOJIEKYJIAIPHASA ®U3UKA U TEPMOJAUHAMHUKA
OcHOBBI
31 MOJIEKYJISIPHO- 9 1 bubmuorexa [JOK
' KAHETUIECKOU https://m.edsoo.ru/7f41bf72
TEOpUHr



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

3.2 OCHOBBI 10 bubnuorexa [IOK
' TEPMOJINHAMUKH https://m.edsoo.ru/7f41bf72
Arperarsslie
33 COCTOSTHUSI 5 bubnuotexa [JOK
' BeniecTBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
TIePEXO/IbI
Uroro no pazueny 24

Paznea 4. JIEKTPOJJUHAMUKA

bubmnoreka IIOK
4.1 UICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTrosaHHBII
4.9 AIEKTPUUYECKUI TOK. 12 bubmuorexa [IOK
' Toku B pa3auyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Uroro no pazaeny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO
YACOB IIO 68

I[TPOT'PAMME



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

11 KITACC

HauMeHoBauue KoaundecTBOo yacoB
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
nporpamMmbl padoThI padoThI
Pazpnen 1. JIEKTPOIUHAMUKA
MarHuTtHoe 1noiJie. BuG 10K
HOINOTEKA
11 ICKTPOMATHUTHAA 1 1 3 https://m.edsoo.ru/7f41c97¢c
WHTYKIAS
Hroro no pasneny 11
Paznea 2. KOJIEBAHUSI 1 BOJIHbBI
MexaHn4yecKue U
2.1 DJIEKTPOMArHUTHBIE 9 1 bubnmorexa [IOK
' P https://m.edsoo.ru/7f41c97c
KOJIeOaHus
MexaHu4yecKkue 1
2.2 DJIEKTPOMArHUTHEIE 5 1 bubmorexa [IOK
' p https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6nmoreka [JOK
2.
3 Onrua 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1

OCHOBBI CIIEAATILHON
TEOpPUH

OTHOCHUTCIIBHOCTHU

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Hroro no pazneny 4
Pasnen 4. KBAHTOBASI ®PU3UKA
41 DJIEeMEHThI KBAaHTOBOM 6 bubmuorexa [JOK
' ONTHKHU https://m.edso00.ru/7f41c97¢
bubmuorexa [JOK
4.2 Crpoenne atoma 4 https://m.edso00.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE A/IpO 5 https://m.edso00.ru/7f41c97¢c
Hroro no pasneny 15

Pazgen 5. JIEMEHTDBI ACTP

OHOMHUU N ACTPOPU3UKHU

DneMEeHTBl aCTPOHOMUU

bubmuorexa [JOK

A
> U acTpoPU3UKH ! 1 https://m.edsoo.ru/7f41c97c
Hroro no pasneny 7
Pazgen 6. OBOBIIAIOLIEE IOBTOPEHUE
6.1 Oo6o61maro1iee 4 bu6mmoreka [JOK
' MIOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro o pasaeny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4

YACOB I10 [TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxa KonTtpoJbHbie IIpakTuyeckune
n/n Bcero U3YYeHUs oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchbl

®dusuka — Hayka o
npupoae. Hayuneie meTo bt bu6nuoreka [JOK

1 1
MO3HAHUS OKPYKAIOIIETO https://m.edsoo.ru/ff0c32e2
Mupa
Pounb 1 mecTo dusuku B
(dbopMupOBaHUU

5 COBPEMEHHOM HAay4YHOU 1 bubnmnoreka [HOK
KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU
JeATETbHOCTH JIFOAEH
Mexannueckoe IBHKEHUE.
OTHOCUTETHHOCTD

3 MEXAHUYECKOTO IBUKEHUS 1 bubnmorexa HOK

’ https://m.edsoo.ru/ff0c3508

IIepemerienue, CKOpOCTb,
YCKOpEHHUE

4 PaBHOMEpHOE 1 bu6muoreka [IOK
MPSAMOJIMHEITHOE IBUKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpeHHOE 1 bubmuotexa [IOK
MPSAMOJIMHEITHOE IBUKEHHE https://m.edsoo.ru/ff0c372e



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

CBo0OoOgHOE ITaficHUE.

6 Yckopenue cBOOOIHOTO bubmorexa LIOK
P A https://m.edsoo.ru/ff0c39cc
NaJeHus
KpuBonuHeliHOE NBUKEHUE.
7 JBr>keHrEe MaTepuanbHON bubmmorexa [JOK
P https://m.edsoo.ru/ffOc3ada
TOYKH 10 OKPY’KHOCTH
IIpuHIUIT OTHOCUTEIIBHOCTH
8 INanmnes. MHepuuanbHble bu6nuoreka [JOK
cucremsl orcuera. [lepBriit https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuina.
ITpuHIMO cymeprno3uIuu
9 CI/SI Bro Ogr;arl)(OH bbmmorexa LIOK
' p https://m.edsoo.ru/ff0c3be8
Herorona nns
MaTepualibHOU TOUKU
Tpernii 3akoH HproToHA 111 bubmuoreka [JOK
10
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOIO
11 tarorenns. CHuiia TSHKECTH. bubmorexa [IOK
IlepBasg kocMHuueckas https://m.edsoo.ru/ff0c3d00
CKOPOCTh
12 Cwita ynpyroctu. 3aKoH bubnmnoreka [JOK
I'yka. Bec Tena https://m.edsoo.ru/ff0c3el18
Cuna tpeHus. Bu6 OK
13 KoadduuneHt tpenusi. nomorexa I

Cwita conpOoTHBIIEHHUS TIPU

https://m.edso0.ru/ff0c3f76



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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JBUXXCHHUU TCJIa B XKUAKOCTHU
WK ra3c

14

IToctynarenbHoe U
BpaniaTesibHOE JBUKEHUE
a0COJIFOTHO TBEPIOTO Tea.
MowmenTt cuisbl. IInedo
CUJIBI. Y CJIOBUS PAaBHOBECHUS
TBEPJIOTO TENA

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

15

NMitynsc MmaTeprabHON
TOYKHU, CUCTEMBI
MaTepUaIbHBIX TOYEK.
Hmnynbsc cuiibl. 3aKOH
COXPaHEHHUs UMITYJIbCA.
PeakTruBHOE IBMKEHNE

bubmnoreka IIOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOIIHOCTb CHIIBI.
Kunerndeckas sHeprus
MaTepUaIbHONW TOUKH.
Teopema 06 U3MEHEHHUH
KMHETUYECKON SJHEPIUu

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c4502

17

[ToreHuuanpHast SHEPTHUS.
[ToTeHuuanbHas SHEPTUS
yrpyro nehopMupoBaHHON
npyxuHbL. [loTeHITnanbHAS
SHEPTHs Tella BOIU3U
MMOBEPXHOCTH 3E€MJTH

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc461a

18

HOTCHLII/Ia.HBHBIC u
HCIMOTCHIIUAJIBHBIC CHJIbI.

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

Cas3b paboTHI
HENOTCHIIUATBHBIX CHJI C
U3MEHCHHEM MEXaHHYECKOU
SHEPIHU CUCTEMBI TEll.
3aKOoH COXpaHCHUs
MEXaHUYECKOW SHEPTHH

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBs3u
paboThI CHIIBI C U3BMEHEHHEM
MEXaHUYECKOH SHEPTHU
TeJa Ha IpUMepe
pacTsKeHUS PE3UHOBOTO
KIyTa»

20

KonTponbnas pabota no
teme «KnHemaTuka.
Junamuka. 3aKoHbBI
COXpaHEHUS B MEXAHUKE)

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-
KMHETUYECKON TEOPHH.
bpoyHOBCKOE IBHKEHHE.

Anddysust

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL
BemecTsa. Monenu
CTPOEHUS ra30B, KUIKOCTEH
U TBEPABIX TEI



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

23

Macca monexy:.
KommuecTBo BemiecTBa.
ITocrosinHast ABorazipo

24

TerioBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkana
temneparyp Llenbcus

25

HNneanpuerii raz 8 MKT.
OcnoBHoe ypaBHenne MKT

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

26

AOcomoTHas Temneparypa
KakK Mepa CpeliHein
KMHETUYECKOU SJHEPrUu
JBUKEHUS MOJIEKYJI.
YpaBHenue Menpeneena-
Kunaneiipona

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlambToHa. ["a3oBbIe
3aKOHBbI

28

JlaGopaTtopHnast pabota
«HccnenoBanne
3aBUCHUMOCTHU MCKOY
napaMeTpamMu COCTOSTHHS
pa3peKeHHOT0 raza

29

N3onporieccrl B uaeaaibHOM
ra3e u ux rpaguyeckoe
MIPE/ICTaBJICHHE

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c570e

30

BryTpeHnHss sHEprus

bubanoreka [JOK



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

TEPMOJIUHAMUYECKOMN
CUCTEMBI U CIIOCOOBI €€
n3meHenus. Koanuectso
TEIUIOTHI U padoTa.
BHyTpeHHss sHEprus
OJIHOATOMHOTO UJ€AIBHOTO

https://m.edsoo.ru/ff0c5952

rasa
bubmuorexa [IOK
31 B
HBL TETLIIONCPEAATH https://m.edsoo.ru/ffOc5¢c36
Y nenbHas TEINIOEMKOCTH
BenlecTtBa. KoiamuecTBo
32 TEILIOTHI IIPH bubmorexa LOK
p https://m.edsoo.ru/ffOc5¢c36
TerJIonepeaye.
AnmabaTHBIN mporiecc
ITepBblii 3aK0H
TEPMOJIMHAMUKH U €T0 bu6nuorexa [IOK
33
MPUMEHEHHUE K https://m.edsoo.ru/ffOc5efc
M30IpoIeccam
HeobGparumocTh mIporeccoB
34 B II I/Ip0 e. Bro 011;)1 31:1KOH bubnnorexa LIOK
pHpoe. p https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKH
35 [Tpunnun aeiicteus u K11/ bu6nuorexa [IOK
TEMIOBOH MaITMHEI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKOJOTHYeCcKHe MPoOIeMbl

TCIIJIOOHCPICTUKHA



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

O6o06maromuit ypox

bubnunoreka LIOK
38 «Monexyspras usika. https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAMHAMUKI
KonTponbnas pabota mo
39 Teme «MoekynsipHas Bu6muoteka [JOK
¢u3uka. OcHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
I1 0
40 apoo pa3OBa;He 1 bubnuoreka [IOK
KORICHCAIIHA. XICTapeHHe 1 https://m.edsoo.ru/ff0c63b6
KUTICHUE
AOG
41 COMOTHAA | bubnuorexa [JOK
oTHOCHTEbHAA BHa)KH?CTI’ https://m.edsoo.ru/ff0c64d8
Bo3ayxa. Haceliennslii map
Tépnoe Teno.
Kpucranmnmueckue u
42 aAMop(bele e . bubnmuorexa IIOK
HH3OTPOITHA CBOUCTS https://m.edsoo.ru/ff0c65f0
KpucTauios. XKuakue
kpuctauibl. COBpeMeHHbIE
MaTepuabl
[InaBnenue n
43 KpUCTaJUIM3auus. Y aenbHast bubnuoreka [JOK
TEIUIOTA IJIABJICHUS. https://m.edsoo.ru/ff0c6708
Cyb6numarus
44 YpaBHEHHE TEMIOBOTO bubnuotexa [JOK

OaaHca

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

DneKkTpusanus Ted.
Onexrpuueckuii 3apsn. [Isa

bubnunoreka LIOK

45
BHUJIA JIEKTPUUECKHUX https://m.edsoo.ru/ffOcébcc
3apsii0B
[IpoBOOHUKY, AUIAEKTPUKHU
Y TIOJyIIPOBOJHUKHU. 3aKOH Bu6muoteka [JOK
46
COXpaHEHUs https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOIO 3apsijia
BzaumopeiicTBue 3aps10B.
47 3akou Kymnona. ToyeuHnsrit bubmorexa HOK
YIoHd https:/m.edsoo.ru/ffOc6ce4
SJIEKTPUYECKUM 3apsi/l
Hanpsxéanocts
AIEKTPUUYECKOTO TIOJIA.
48 ITpuHIUTO CyIEPHIO3UIINT bubmorexa HOK
p yrep B https://m.edsoo.ru/ffOc6df2
3JIEKTPUYECKUX TOJIEH.
JIvHuM HANPsYKEHHOCTH
PabGora cun
49 ANEKTPOCTATHYECKOTO TMOJIS. bubnuotexa [JOK
ITorennuan. Pa3zHocTh https://m.edsoo.ru/ffOc6f00
MMOTEHIINAIOB
[TIpoBoHUKY 1
IUDIIEKTPUKU B
50 DJIEKT ocpTaTquCKOM oJje bubmmorexa TIOK
p ’ https://m.edsoo.ru/ff0c7018
Husnextpudeckas
MIPOHUIIAEMOCTD
.. b K
51 DIEKTPOEMKOCTb. nommorexa O

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

Konpaencarop

52

ONeKTPOEMKOCTb MJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsKEHHOrO KOHZIEHCAaTopa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHnas pabota
"U3mepenue
ANEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpuHtmn nercTBUs U
MIPUMEHEHUE
KOHJICHCAaTOPOB,
KOIMUPOBAJIBHOTO anmnapara,
CTPYHHOIO IIPUHTEPA.
DNeKTpocTaTHUYECKast
3amuTa. 3a3eMJIeHue
ANIEKTPONPUOOPOB

55

DIIEKTPUUECKHUH TOK,
YCJIOBHS €TO
CyILIECTBOBAHUSI.
[TocTostHHBIN TOK. Cuna
Toka. Hampsixenue.
Conpotusnenue. 3akoH Oma
JUTSL y4acTKa 1eTH

56

[TocnenoBarenbHOE,
napauieTbHOE, CMEIIaHHOE
COEMHEHHUE MPOBOTHUKOB.
JlaGopaTtopHnast pabota

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ffOc74f0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

«3y4eHne CMEIanHoro
COCIMHEHUS PE3UCTOPOB»

57

Pabora u mouHOCTH
AIIEKTPUUYECKOTO TOKA.
3akoH [[xxoyns-JleHua

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH Oma i1 MOJIHOU
(3aMKHYTO) 3JI€KTPUUECKON
uenu. Koporkoe
3aMbIkanue. JlaboparopHast
pabora «M3mepenne IC
MCTOYHUKA TOKA U €r0
BHYTPEHHETO
COTIPOTUBIICHUS»

0.5

bubmnoreka IIOK
https://m.edsoo.ru/ffOc7ae0

59

DJNeKTpOHHAs
POBOANMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTb
COIIPOTHUBIIEHUS] METAIIJIOB
OT TeMIIEPATYpHI.
CBepxnpoBOIUMOCTb

60

ONeKTpU4YEeCKUil TOK B
BakyyMme. CBolicTBa
AIIEKTPOHHBIX MTyYKOB

61

[TomynpoBOIHUKH, X
coOCTBEHHAas ¥ pUMECHast
npoBoAUMOCTh. CBoiCTBa
p—n-nepexona.
[TonynpoBOIHMKOBBIE

bubnunorexa LIOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

puOOpbI

62

DJIEKTPUUYECKUI TOK B
pacTBOpax M paciuiaBax
AIIEKTPOJIUTOB.
DNIEKTPOTUTHYECKAS
JUCccoLUalus. DIEKTPOIIN3

but6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

63

DJIIEKTPUUYECKHI TOK B ra3ax.
CaMOCTOSITeTLHBIN U
HECAMOCTOSITEbHBIN
pazpsaa. Monnus. [1nasma

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

64

DneKTpuuecKkue Npudopsl U
YCTPOMCTBA U UX
MPAKTUIECKOE TIPUMEHEHUE.
[IpaBuna TeXHUKHU
0e30MacHOCTH

bubmnoreka IIOK
https://m.edsoo.ru/ffOc86fc

65

O06o0maromuii ypok
«INEKTPOTUHAMHUKAY

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

66

KonTponbnas pabota no
TeMe «JEKTPOCTATHKA.
[TocTostHHBIN
ANEeKTpUYeCcKuil TOK. TokHU B
Pa3IMYHBIX CpeIax»
/Bcepoccuiickas
poBepoyHas paboTa mpu
MIPOBEJICHIH Ha OYMaKHOM
HOCHTEJIE

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



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

PesepBHBIi ypOK.

bubnunoreka LIOK
67 Kontpombras pabora no 1 https://m.edsoo.ru/ff0c8c56
Teme "DIeKTpouHaMuKa"
PesepBHEBII YPOK.
68 O6og aro }I,{pﬁ OK II0 1 Bubmorexa LIOK
HHIATOTIHH YD https://m.edsoo.ru/ffOc8f6c
temaMm 10 kiacca
OBHIEE KOJIMYECTBO HACOB 68

[10 ITPO'PAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

Koau4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTposibHbIe IIpakTuyeckue
n/n Bcero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[TocTossHHBIE MATHUTHI U UX
B3aUMO/ICUCTBUE.
1 MarnautHoe nosie. Bektop 1 bubnmnoreka [HOK
MarHUTHOW UHIYKIHH. https://m.edsoo.ru/ff0c9778
JImHM MarHUTHOM
WHIYKIIUU
MarunurtHoe 1oJje
MIPOBOIHUKA C TOKOM.
9 Op N 1 bubmuorexa [JOK
MBIT DpcTea.
p . A https://m.edsoo.ru/ff0c98fe
BzaumoneiicTrue
MPOBOJIHUKOB C TOKOM
JlaGopaTtopnas pabora
3 - pe IZ . P oro L 1 bu6anoreka LIOK
«3yueHne MarHuTHOT
yi https://m.edsoo.ru/ff0c98fe
TMOJISI KATYIIKH C TOKOMY
JlelicTBME MArHUTHOTO
MOJIsI Ha TIPOBOIHUK C
tokoM. Crita Ammepa.
4 JlaGopaTtopHa a6(I)) a 1 1 bubamoreta LIOK
aboparopHast T
paTopHasi p . https://m.edsoo.ru/ff0c9acO
«ccnenoBanue nencTBUS
MOCTOSIHHOTO MarHuTa Ha
pPaMKy C TOKOM»



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

JlelicTBME MATHUTHOTO

MOJISI HA JIBUIKYIILYIOCS

3apsHKEHHYIO YaCTHILY.

Cwia Jlopenma. Pa6ota
cunel JlopeHia

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

DeKTpOMarHuTHas
unaykuus. [Torok BekTopa
MarHUTHON MHTYKIHH.
O/JC nuaykuyu. 3aKoH
3IEKTPOMArHUTHOM
nHaykuuu Papanes

JlaGopaTopHnas pabota
«HccnenoBanue siBICHUS
AJIEKTPOMArHUTHOM
WHTYKIHH

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

NHnykTuBHOCTG. SIBIIEHUE
camounaykuu. 3/1C
CaMOMHAYKIUU. DHEPIust
MarHUTHOTO TIOJISI KaTYIIKH
C TOKOM.
DIIeKTPOMarHuTHOE TOJIe

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpocTsa u
WX IPUMEHEHUE!
ITOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHMTHI,
JNEKTPOABUTATENb,
YCKOPUTEIIH 3JIEMEHTAPHBIX



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

YaCTHULl, UHAYKIMOHHAS
ne4dn

10

Ob6o06maromuit ypox
«MarsuTtHoOE€ 1nozJe.
DNeKTpoOMarHuTHas
AHIYKLIUSD)

but6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

Konrponbnas padora mo
Teme «MarauTHoe 1oJie.
DneKTpoOMarHuTHas
UHTYKITHS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

12

CB00OO1HbIE MEXaHUUECKHE
KoJIeOaHusI.
I"apmonunyeckue
KoyieOaHus. Y paBHEHUE
rapMOHHYECKHUX
kosiebanuil. [IpeBparienue
SHEPrUU

bubmnoreka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«HccnenoBanue
3aBUCHUMOCTH Tepro/ia
MaJbIX KoJebaHui rpy3a Ha
HUTH OT AJTUHBI HUTH U
Macchl Tpy3a»

14

KonebaTenbHbIi KOHTYP.
CB0OOIHBIE
AIIEKTPOMArHUTHBIC
Kone0aHus B acaILHOM

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

KoJ1e0aTeIbHOM KOHTYpE.
AHaOTHs MEXY
MEXaHUYECKHUMU U
3JIEKTPOMArHUTHBIMH
KOJIEOAHHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpaHEHHSI SHEPTUHU B
UjIeaIbHOM KOJIe0aTeIbHOM
KOHTYpE

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o
3aTyXarluX KoJeOaHusx.
BrinyX1eHHbIE
MeXaHHYeCKHe KojieOaHus.
Pe3onanc. BeinyxieHHbie
ANEKTPOMATrHUTHBIE
KOJICOaHMS

bubnuorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIN TOK.
CunycouaaibHbIN
IIEPEMEHHBIN TOK.
MOoIIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYJHOE U
JICUCTBYIOILEE 3HAYCHUE
CHUJIbI TOKA U HAIPSKEHUS

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop.
IIpon3BoaCTBO, Nepesava u
noTpebaeHue
AIIEKTPUUYECKON IHEPTUU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

19

YcerpolictBo 1
MPaKTUYECKOE MPUMEHEHUE
3JIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOTO
TOKa, TUHUH
aJIeKTponepead

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

20

DKOJOTUYECKUE PUCKHU TIPU
MIPOU3BOJCTBE
3nekTpo3Hepruu. Kynerypa
HCITOJIb30BaHUS
AIEKTPOIHEPTUU B
MMOBCETHEBHON KU3HHU

21

MexaHn4yeckue BOJIHBL,
YCIIOBUS PACIIPOCTPAHEHHUS.
[Tepuon. Cxopocth
pacnpocTpaHeHus U IJIuHa
BOJHBL. [lonepeunsie n
IIPOJIOJILHBIE BOJIHBI

bubnuorexa [JOK
https://m.edsoo.ru/ffOcca54

22

3ByK. CKOpOCTH 3BYKa.
I'pomkocTh 3ByKa. BeicoTa
toHa. TemOp 3ByKa

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcccOc

23

DNIEKTPOMarHUTHBIE
BOJHBI, IX CBOMCTBA U
ckopocts. [Ikama
3JIEKTPOMArHUTHBIX BOJIH

bubnunorexa LIOK
https://m.edsoo.ru/ffOccfe0

24

[IprHIMIIBI paIHOCBA3U U
TeneBuaeHus. Pa3surue



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

CPEJICTB CBSI3H.
Pannosmokanus

Konrtponbnas padora

but6mmoreka [IOK

25
«Koinebanus u BOIHBIY https://m.edsoo.ru/ff0cc6f8
[Ipamonuneitnoe
pacnpocTpaHeHHe CBETa B
26 OJHOPOJIHOM cpenie bubmmorexa [IOK
FIHOPO . pee. https://m.edsoo.ru/ff0cd350
To4eyHBI HCTOYHHUK CBETA.
JIyu cBera
OtpaxkeHue cBeTa. 3aKOHbI
97 OTpa)XEHUs CBETA. bubnmnoreka [HOK
[TocTpoenue n300paxeHMi https://m.edsoo.ru/ffOcd4e0
B TUTOCKOM 3€pKajie
IIpenomnenue ceera.
ITonHoe BHyTpeHHEE
28 oT ameHHey;:Ip elleIbHbIN Bubmorexa ITOK
p - 1P https://m.edsoo.ru/ff0cd7{6
YTOJI TIOJTHOTO BHYTPCHHETO
OTpaKCHHUS
JlabopaTopHas pabora
29 «I/ISMIG): CHII)/IC nolzcasaTem bubnnorexa LIOK
P https://m.edsoo.ru/ffOcd67a
MIPEIIOMIICHUS CTCKIIa»
JInn3sl. IlocTpoenune
30 M300paKeHHU B TUH3E. bubmuorexa [IOK
®opmyiia TOHKOW JIMH3BI. https://m.edsoo.ru/ffOcddle
VYBennuenue JTNH3EI
31 JlaboparopHas paboTa



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

«HccnenoBanmne cBOMCTB
M300paKeHUM B JIMH3AX»

32

Hucnepcus ceera.
CII0XXHBII cOCTaB 0eI0ro

csera. Ler. JJaboparopHas

pabota «Habmonenue
JIMCTICPCHU CBETa

33

WnTepdepenius caera.
Judpaxnus csera.
JudpaxknuonHas pemérka

bubmnoreka IIOK
https://m.edsoo.ru/ffOced22

34

IToriepeyHOCTh CBETOBBIX
BosH. [lonspusanus ceera

bubmuorexa [JOK
https://m.edsoo.ru/ffOcf02e

35

OnTuyeckue npudopsl U
YCTPOMCTBA U YCIOBUS UX
0€30MacHOro NPUMEHEHUs

36

['panu1Ibl TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH.
[ToctynaTel cnenuanbHOM
TEOPHUH OTHOCUTEIHLHOCTH

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcf862

37

OTHOCHUTEIBLHOCTh
OJIHOBPEMEHHOCTH.
3ame]IeHre BpEMEHU U
COKpAIICHUE JITHHBI

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcfa42

38

DHeprust U UMITYJIbC
PENATUBUCTCKOM YaCTHUIIBI.
CBs13b Macchl ¢ SHEpruen u

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



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

UMITYJIbCOM. DHEPIHUsl
MIOKOSI

Konrtponbnas padora
«Ontuka. OCHOBBI

but6mmoreka [IOK

39
CIIELIMATIbHOM TEOPUH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH»
®otonbl. Dopmyna
40 [Tnanka. DHEeprus u bubmorexa LOK
' p https://m.edsoo.ru/ffOcfel6
UMITYIIbC (OTOHA
OTKpBITHE U HCCIE0BAaHUE By 10K
noInoTeKa
41 . A.
$orospexTa. Omurrs: https://m.edsoo.ru/ffOcffc4
I'. CroneroBa
3akonbl poTtorddekra.
YpaBHeHnue DiHIITEITHA
42 151 hoTodddexra bubmorexa LOK
A ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna»
dboTtordpdexra
Hasnenue ceera. OnwiTsl I1. BuG 1IOK
nonnoTexa
4 H. . X
3 UHe6e,ueBa HMITHECKO® https://m.edsoo.ru/ff0d04a6
JIECTBHE CBETA
TexHu4eckue ycTpoicTsa u
MPaKTUYECKOe
44 MIpUMEHEHHUE:

dboTornemMeHT, GOTOATIHK,
coJiHe4Has OaTaped,
CBETOIMO/T



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

45

Pemrenue 3agad mo reme
«neMeHThI KBAHTOBOM
OITHUKIY

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0302

46

Mogens atoma ToMcona.
OmnsiTel Pesepdopaa nmo
pPacCesiHUIO O-4aCTHIL.
[TnaneTapHas MozieIb
aToMma

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

47

IToctynatel bopa

bubmnoreka IIOK
https://m.edsoo.ru/ff0d0afa

48

W3nyueHue u nornouieHue
($boTOHOB Mpu Tepexoe
aToMa C OJTHOTO YPOBHSA
SHEpruu Ha apyrou. Bussl
CIIEKTPOB

bubmuorexa [JOK
https://m.edsoo.ru/ffOdOafa

49

BosHOBBIE CBOMCTBA
yactull. Bosnsl ne bpons.
KopnyckynsapHo-BOJIHOBOM
nyanu3Mm. CrIoHTaHHOE U
BBIHYKJICHHOE U3JIy4CHHE

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OtkpeiTHE
paruoakTUBHOCTHU. OIBITHI
Peszepdopaa o
OTIpe/IeNIEHUIO COCTaBa
PaInoOaKTUBHOTO
U3ITY9ICHUS

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

51

CgoiicTBa anbda-, 6era-,



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

raMmma-us3JIyuCHUs.
Bausnaue PaaOaKTUBHOCTH
Ha JXUBBIC OPraHU3Mbl

52

OTKpeITHE IPOTOHA U
HelTpoHa. M30Toms!.
Anbda-pacna.
DJIEKTPOHHBIN U
HO3UTPOHHBIN OeTa-pacmaj,.
I'amma-n3nyuenue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HYKJIOHOB B
anpe. SlnepHsie peakuum.
SlnepHbIN peakTop.
[Tpo6ieMbl, IePCIEKTUBBIL,
3KOJIOTUYECKUE ACTIEKThI
AJIEPHOMN SHEPreTUKH

bubmnoreka IIOK
https://m.edsoo.ru/ff0d1356

54

DNEeMEHTAapHBIE YaCTHLIBI.
OTkpbITHE IO3UTPOHA.
Mertobl HaOMOACHUS U
perucTpanuu
AJIEMEHTAPHBIX YACTHII.
Kpyrasrii cron
«DyHIaMeHTaIbHbIE
B3aUMOJICUCTBUS.
EnuncTBo ¢pusnueckoit
KapTUHBI MUPA»

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

OTansl pa3BUTHS
actpoHoMuu. IIpuxinagHoe



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

¥ MHPOBO33pEHYECKOE
3HAUEHUE aCTPOHOMUH.
Bun 3Bé3xHOro HeOa.
Co3Be3aus, spKue 3BE3/1bl,
[IJIAHETHI, UX BUJIAMOE
newxenne. CoHevyHast
cucrema

56

Comnnue. Conneynas
aKTUBHOCTL. McTOUHHK
sHepruu CoJiHIIa U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3IbI
TJIaBHOM
MOCIIE0BATEIHLHOCTH.
Bnytpennee ctpoeHue
3B&311. COBpEeMEHHBIE
IIPEJICTaBICHUS O
MIPOUCXOXKICHUU U
sBosronny CosHIa U 3BE3]1

58

Muneunsiii [Iyte — Hama
I'amakTuka. ITonoxenne u
nekenne CoHia B
I'anaktuke. I'anakTUKH.
YEpHble ABIPHI B A1pax
raJJakTHK

59

Bcenennas. Pa3beranue
rajaktuk. Teopus




Boubiioro B3psiBa.
PenukroBoe uznyuenue.
MeraranakTuka

60

Hepemennsie npodiaembl
ACTPOHOMHH

61

KonTponbsHas pabota
«OIJIEMEHTBI aCTPOHOMMH U
acCTpOPUZHKIY

62

O6o6maromuii ypok. Ponb
(GU3UKH U aCTPOHOMHUU B
3KOHOMHYCCKOMH,
TEXHOJIOTHYCCKOM,
COIIMATLHOM 1 3THYECKOI
chepax nesaTenbHOCTH
yeJIOBEeKa

63

O6o06matromuii ypok. Posnb
U MeCTO (U3HKH U
aCTPOHOMHUH B
COBPEMEHHOMN HAy4YHOU
KapTHHE MHUpa

64

O6o06maromuii ypok. Posnb
¢dusmueckoit Teopun B
dbopmupoBaHUU
Ipe/ICTaBICHUHN O
(du3nyeckoil kKapTuHe MHUpa

65

Ob6o06uaromuit ypox.




Mecto dpuznaeckoi
KapTUHBI MUpPa B 00I1IEM
PSIIy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
IPEICTaBICHUIT O IPUPOIE

66

PesepBHBIi ypOK.
MarsuTHOE T10JI€.
DJIeKTpOMarHuTHas
WHIYKIUS

67

PesepBHblit ypok. OnTuka.
OCHOBBI CIELIMATIBHOM
TEOPUH OTHOCUTEIBHOCTH

68

Pesepnbii ypok. KBanToBas
busnKa. DIeMEHThI
aCTPOHOMMHU U
acTpou3uKH

bubmnoreka IIOK
https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68



https://m.edsoo.ru/ff0d1784
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