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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no puzuke 6a30BOT0 YpOBHS Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUS
pa3paboTaHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHUI K pe3yibTaTaM OCBOCHMS OCHOBHOM
obOpasoBatenbHOM mporpammel, npenacrabieHHsix B ®T'OC COO, a Takxke ¢ ydyéTtom
denepanpHOl paboueil mporpaMMbl BOCIIMTAHUS M KOHUENIMH MIPENoiaBaHusl y4eOHOro
npenMera «®Pusuka» B 00pa3oBaTenbHbIX opranum3zanusx Poccuiickoir ®enepanuu,
pean3yIOIINUX OCHOBHBIE 00pa30BaTeNbHbIE IPOTPAMMBI.

Coneprkanue nporpamMmsl 1o (hU3MKe HANpaBiIeHO Ha POPMHUPOBAHHE €CTECTBEHHO-
HAay4yHOU KapTuHBI Mupa oOywatrommxcs 10—11 kimaccoB mpu oOyueHuu ux (usuke Ha
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-/I€ATEIbHOCTHOTO Ioixoa. [Iporpamma no ¢gusuke
cootBercTBYeT TpeboBaHusM @PI'OC COO k m1aHUpyeMbIM JIMYHOCTHBIM, PEMETHBIM U
METaNpeIMETHbIM pe3yJbTaTaM OOydYeHHus, a TaKKe YUYUTHIBAET HE0OXOIUMOCTh
peanu3auy MEXIPEIMETHbIX CBsi3ed (U3UKH C €CTECTBEHHO-HAyUHBIMU Y4YEOHBIMU
npenMeraMud. B Hell ompenensitoTcs OCHOBHbIE LENM M3Y4YeHHs (U3MKM Ha YpOBHE
cpenHero o0mero oOpa3oBaHUs, IUIAHUPYEMBbIE pe3yJbTaThl OCBOEHHUS Kypca (U3UKU:
JUYHOCTHBIC, METaNpPeIMETHEIE, TPEeIMETHBIEC (Ha 0a30BOM YPOBHE).

[Tporpamma o gu3suKe BKIHOYAET:

e [IJJaHUpPYEMBIE PE3yJIbTaThl OCBOCHMS Kypca (pu3uku Ha 0a30BOM YPOBHE, B TOM

qucie MpeIMeTHbIE Pe3yIbTaThl [0 rojlaM 00yUYeHHUS;

e cozaepxaHue yueObHoro npenmera «dusuka» mo rogam oOydeHus.

dusnka Kak Hayka 0 HaumbOosiee OOIIMX 3aKOHAX MPUPOABI, BBICTyIasi B KauecTBe
y4eOHOro mpeaMeTra B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJaJ B CHUCTEMYy 3HaHHMH 00
okpyxatoiem mupe. [IkonbHbIN Kype (U3HKN — CUCTEMOOOPA3YIOINI Il €CTECTBEHHO-
Hay4YHBIX Y4YeOHBIX IPEIMETOB, MOCKOJBbKY (PHU3MUECKHEe 3aKOHBI JIeKAaT B OCHOBE
NPOLECCOB M SIBICHUM, M3y4daeMbIX XHUMHEW, Ouojorued, gusznuyeckod reorpadpueil u
acTpoHoMHuei. Vcroap30BaHre U aKTUBHOE MTPUMEHEHNE (DU3MUECKUX 3HAHUHN ONpeIesieT
XapakTep U pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTMH B cepe dHEpreTHKH, TPAHCIOPTA,
OCBOEHHS KOCMOCA, MOJIyYeHHsI HOBBIX MaTEpUAJIOB C 3aJaHHBIMH CBOHCTBAMU U JPYTHX.
W3ydyenne QUMK BHOCUT OCHOBHOW BKJIaJ B (DOPMHpPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MUpa o0yyaroluxcs, B (OpMUpOBAHUE YMEHHI NMPUMEHATh HAy4YHBIH METOJ
NO3HAHUA MIPU BHIMOJIHEHNN UMH YUYE€OHBIX UCCIIEIOBAaHUM.

B ocHoBy Kkypca (pu3uku st ypoBHS CpeIHEro 00IIero oopa3zoBaHus MOJIOKEH Pl
U7EH, KOTOPbIE MOYKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €0 TOCTPOEHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJEPKUT MaTepuald M3 BCEX paslieloB (PHU3MKH, BKIIOYAET Kak
BOTIPOCHI KJIIACCUYECKOH, TaK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW MaTepHall Kypca GU3MKU 00beAUHEH
BOKpYT pu3nyeckux reopuid. Bemymmm B Kypce aBisiercs: GOpMHUpOBaHUE NPEICTAaBICHUN
0 CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanusanusi mpeanoyiaraeT  HMCIHOJb30BaHUE
TYMaHUTApHOTO MOTEHIIMANa (PU3HMUECKON HayKH, OCMBICIICHHE CBS3U Pa3BUTHUS (DU3HUKH C
pa3BuUTHEM OOIIecTBa, a TaKKe C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
AKOJIOTHYECKUMH MPOoOIeMaMHu.



Hoes npuxnaonoti nanpaenennocmu. Kypc GU3MKH TpeanojaracT 3HAKOMCTBO C
HMIMPOKUM KPYTOM TEXHMUYECKHUX U TEXHOJIOTMUYECKHX MPUIIOKEHUN M3yUYEHHBIX TEOPHUM U
3aKOHOB.

Hoes sxonocuzayuu peannsyercs NoCpeCTBOM BBEICHUS SJIEMEHTOB COJIEPIKAHMS,
NOCBAMIEHHBIX JKOJOTHYECKAM MpoOJieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C
Pa3BUTHEM TEXHUKH M TEXHOJIOTHM, a Takke OOCYXIEHHUS MpoOJeM palroOHAIBHOIO
IPUPOIONOIB30BAHMS U SKOJIOTHYECKOM 0€30MaCHOCTH.

Crep>XKHEBBIMU 3JIEMEHTAMHM Kypca (U3MKM Ha YpOBHE CpeAHEero oOuIIero
oOpa3oBaHusi ABJIAIOTCS (u3nueckue Teopur (POpMUPOBAHME TPEACTABICHUNA O
CTPYKTYpe TOCTPOCHUS (HU3HUYECKOW TEOPHH, PO (PyHIaMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX IMPEACTABICHUAX O MPHUPOJAE, TpaHUIAX MPUMEHUMOCTH
TEOPHH, I OMMCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUH H MTPOIIECCOB).

CucTeMHO-IeATeIbHOCTHBIN TTOIXO0/1 B Kypce (PU3UKH peann3yeTcsl Mpexk/e BCEro 3a
Cc4€T OpraHu3alMM SKCIEPUMEHTAIBHON NesTenbHOCTH oOydarommxcs. s 6a3oBoro
YPOBHS Kypca (GU3UKH — 3TO MCIIOIH30BAHNE CHCTEMBI (PPOHTATIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB M JIAOOPATOPHBIX paboOT, KOTOPBIE B MPOrpamMme Mo Pu3nuke 00beTUHEHbI
B OOIIMIT CIIICOK YYCHHUECKUX MPAKTUIECKUX paboT. Brinenenne B yka3aHHOM TepeuHe
nabopaTopHbIX paboOT, MPOBOAUMBIX JUISI KOHTPOJSL M OIEHKH, OCYIIECTBISCTCS
y4acTHUKaMH 00pa3oBaTeIBHOrO IMpoliecca UCXOs U3 OCOOCHHOCTEH IMIaHUPOBAaHUSA U
ocHamieHus kabunera ¢usuku. [lpu 3TOoM oOecnednBaeTcsl OBIaAeHNE O0YUYAIOIIMMHUCS
YMEHUSIMU MPOBOJIUTH KOCBEHHBIE U3MEPEHUSI, HCCIIEIOBAHMSI 3aBUCUMOCTEN (PU3HMUECKHUX
BEJIMYUH U TTOCTAHOBKY OTBITOB I10 MPOBEPKE MPEIOKEHHBIX THITOTE3.

bonbiioe BHUMaHKE yIEISETCS PEIICHUIO PACUETHRIX U KauyeCTBEHHBIX 3aaau. [Ipu
ATOM JUIS pACYETHBIX 33]1a4 IPUOPUTETOM SIBIISTIOTCS 3a/1a4H C SIBHO 33aHHOM (U3NIECKON
MOJIENBI0, TTO3BOJISIONINE TPUMEHSITh W3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3
OJTHOTO pa3jena Kypca, TaK M UHTETpUpYs 3HAHHUA U3 pa3HbIX paszzaenos. Jlus
Ka4eCTBEHHBIX 3a/1ad TMPHOPUTETOM SIBISIOTCS 3alaHus HAa OOBSICHEHHWE MPOTEKAHUS
dbusznueckux SBJICHUN H TMPOIECCOB B OKpYKAIOIIEH >XKU3HU, Tpedyromue BbiOOpa
bu3nIeCcKOi MOJENN AJIs CUTYAIlH MTPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBuu ¢ TpeboBanusmu OPI'OC COO k maTepuambHO-TEXHUYECKOMY
obecrieyeHnIo yaeOHOTO Tporecca 0a30BbI YPOBEHb Kypca (PU3UKH Ha YPOBHE CPETHETO
o011ero 00pa3oBaHus JOHKEH H3Y4YaThCs B yCIOBHUX MPEAMETHOTO KaOMHETa (PU3UKH WITH
B YCIIOBHUSIX MHTEIPUPOBAHHOIO0 KaOMHETa MpeIMETOB €CTeCTBEHHO-HAay4yHOro mnukia. B
KaOuHeTe (U3MKU JOJDKHO OBbITh HeoOXxoaumoe jabopaTopHoe 000pyJIOBaHUE st
BBITTOJIHEHUS YKAa3aHHBIX B MPOrpaMMe MO (U3MKE YUCHHUECKUX MPAKTHUYECKUX padoT u
JIEMOHCTPAIMOHHOE 000pyI0BaHHE.

JlemoHCTparmonHoe o0opynoBaHue (HOpPMUPYETCS B COOTBETCTBHH C TPUHIIUIIOM
MUHHMaJIbHOW JIOCTATOYHOCTH M 00€CleYrBaeT TOCTAHOBKY NEPEYUCICHHBIX B
nporpamme 1o (PU3HKe KITFOUYEBBIX IEMOHCTPAIMN TSI HCCIICTOBAHMS N3y4aeMbIX SIBJICHUN
U TPOIECCOB, HMIHUPUYECKHX U (yHIaMEHTATbHBIX 3aKOHOB, HMX TEXHUYECKHX
IIPUMEHEHUN.

JlaGopaTopHoe  OOOpymoBaHME NS YYCHHYECKHMX  MPAKTUYECKHUX  paboT
dopmupyeTca B BUI€ TEMaTHUYECKUX KOMIUIEKTOB M 00ECIIEYMBACTCS B PacyEéTe OJHOTO
KOMIUIEKTa Ha JBYX oOOydarommxcs. TeMaTHdeckue KOMIUIEKTHI J1abopaTOpHOTO
000pyIOBaHMS TOJKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM HCTOIB30BAHUU aHATIOTOBBIX



U 1udpoBbIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX HM3MEPUTENBHBIX CHCTEM B BHUJE
1M pOBBIX TabOpaTOPHi.
OCHOBHBIMHU LIETSIMU U3Y4YE€HHS PU3UKH B 00111EM 00pa30BAHUH SIBIISIOTCS:

dbopMupoBaHNEe UHTEpECA U CTPEMIICHHs 00yYaronnXcs K HAydHOMY U3YYECHHIO
MIPUPO/IbI, PA3BUTUE UX UHTEIUICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE TMPEJACTaBICHUI O HAyYHOM METOJi¢ MO3HAaHUS U (OPMHUPOBAHHE
HCCJIEA0BATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMupoBaHHEe HAyYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3Y4YEHHS OCHOB
CTPOCHHUS MaTepUu U GyHAaMEHTATbHBIX 3aKOHOB (DU3UKWU;

dbopMupoBaHre yMEHHI OOBSCHATH SIBJICHUS C HCIOJIb30BaHUEM (PUIUYECKUX
3HaHUH U HAyYHBIX JI0Ka3aTebCTB;

dbopMupoBaHHe TMpeACTaBIEHUH O ponau (GU3UKU AN Pa3BUTUS JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHH.

JlocTmkeHune 3TUX 1ieJiel 00ecreuynBaeTCs pelIeHUEM CIEYIONINX 3a/1a4 B IIPOIIeCcCe
U3y4eHHs Kypca (PU3UKU Ha YPOBHE CPEHETo OOIIero 00pa3oBaHMUs:

NpUOOPETEHNE CHCTEMBbl 3HAHUN 00 OO0IMX (PUINYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHsX, BKIIOYAas  MEXaHWKY, MOJEKYJSpHYI0  (U3HKY,
AIIEKTPOAMHAMUKY, KBAHTOBYIO (PM3UKY U 3JIEMEHTHI aCTPOPU3UKH;
¢dopMHUpoBaHHE YMEHUN NPUMEHATh TEOPETUYECKUE 3HAHUS NIl OOBSCHEHUS
¢u3nueckux SBJICHUN B MpUPOJE M IS NPUHATHUS MPAKTUYECKUX PEUICHUH B
MIOBCETHEBHOM KHU3HU;

OCBOEHHE CITOCOOOB pELICHUS PA3IMYHBIX 33]a4 C ABHO 33JJaHHON (QuU3nyecKoin
MOJIEJNIbIO, 33/1a4, MOJPa3yMEBAIOIINX CaMOCTOSTENbHOE CO3/JaHue (PU3UUYEeCKOn
MOJIETH, aJIEKBaTHOW yCIIOBUSAM 3a/1auy;

NOHMMaHHEe (PU3MUECKUX OCHOB M MPUHIUIIOB JEHCTBUS TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOILYIO CPELY;
OBJIQJICHUE METOAAMH CaMOCTOSITEIBHOTO IUJJAHUPOBAaHUS W  IPOBEICHUS
¢u3nYeCKNX OSKCIEPUMEHTOB, aHajdu3a M HHTEpIpeTaluyd HH(pOpMaluy,
ONpEeIENICHNs TOCTOBEPHOCTH MOJYYEHHOTO PE3yJIbTATa;

CO3/IaHUE YCIIOBUM JUIA Pa3BUTHUS YMEHUN IPOEKTHO-HCCIEN0BATEIbCKOM,
TBOPYECKOM AEATEIBHOCTH.

Ha uzyuenue ¢usuku (6a30BbIil ypOBEHB) Ha YPOBHE CpPeIHET0 00IIeTr0 00pa3oBaHus
otBoauTcs 136 gacos: B 10 kinacce — 68 gacos (2 yaca B Hezenio0), B 11 kimacce — 68 gacoB
(2 gaca B HeeIO).

[Tpennaraemelii B mporpaMme 1o Gpu3uKe nepevueHp J1a00paTOPHBIX U MPAKTHUECKUX
paboT SBJISICTCS PEKOMEHIOBAHHBIM, YYUTEIIb JIeJIacT BEIOOP MPOBEICHHUS JIA0OPATOPHBIX
paboT M OMBITOB € YYETOM HHIUBHIYAIBHBIX OCOOCHHOCTEH 00yUaromuxcs.



COJEPKAHUE OBYYEHUA
10 KJIACC

Pazgen 1. @u3uka u MeToAbl HAYYHOI' O MO3HAHMS

dusuka — Hayka o npupojie. Hayunbsie MeTo1bI TO3HAHUS OKpYsKaroliero mupa. Posib
AKCIIEPUMEHTA U TEOPUU B MPOIECCE TO3HAHUS TPUPOJIbI. DKCIIEPUMEHT B (PU3UKE.

MopenupoBanue (GU3MUECKUX SIBIACHUW W TporeccoB. HaydHple THUIOTE3HI.
duznyecKue 3aKOHbI U TeOPHH. I paHUIIBI MPUMEHUMOCTH (PU3NIECKHUX 3aKOHOB. [ [prHITHT
COOTBETCTBHSI.

Ponw u Mecto ¢us3uku B popMUpOBAaHUU COBPEMEHHON HAy4YHOW KapTUHBI MHUpa, B
MPAKTUYECKOUN AEATEIBHOCTH JIFOJICH.

Jlemoncmpayuu

AHarnoroBbie U IU(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIC TATUYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe IBrxeHrue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBIKeHUs1. Cuctema
orcuéra. Tpaekropus.

[Iepemelenue, CKOpOCTh (CpeHsIsl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepUaIbHOM TOYKH, WX TPOCKIMU HA OCH CHUCTeMbl KoopauHaT. CroxeHue
IIEPEMELIEHUI U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE ¥ pPaBHOYCKOpPEHHOE MpSMOJIMHEWHOE JABWXKeHHe. [ 'paduku
3aBUCUMOCTHA KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, MyTH U TMEPEMEIICHUs] MaTepUalibHOU
TOYKHU OT BPEMEHHU.

CBoOoaHoOe maseHue. Y CKOpeHHe CBOOOTHOTO MaICHHUS.

KpuBonnneiiHoe nBukeHHe. [[BUKEHUE MATEPUAIBHOW TOYKH IO OKPYKHOCTHU C
ITOCTOSIHHOM I10 MOJIYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JMHEWHAsA CKOpOCTh. [lepuon n
yacToTa oOparieHus. [{eHTpocTpeMuTenbHOE YCKOPEHHE.

TexHu4yeckue yCTpONCTBA M NMPAKTUUYECKOE NMPUMEHEHHUE: CIHUAOMETpP, JIBHXKEHHUE
CHapSIOB, IIEMTHBIC U PeMEHHBIC MEpeIayuu.

Jlemoncmpayuu

Mopenb cucteMbl OTCYETa, WJUIIOCTpAIlUs KUHEMATHYECKUX XapaKTePUCTUK
JIBIDKCHUSL.

[IpeoOpazoBaHue ABUKEHUM C UCTIOIB30BAaHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3peKEHHOM MPOCTPAHCTBE.

Habntonenue pABuXKeHUs Teia, OpPOIIEHHOrO0 TOJA YIVIOM K TOpPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaIeHUSI.

HamnpaBneHnue ckopoCcTy NP ABUKEHUU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

N3yueHre HEpaBHOMEPHOTO [ABMXKEHHUSI C LENbIO OMNPENENCHUs] MIHOBEHHOM
CKOPOCTH.

HccnenoBanue COOTHOUIEHUST MEXAY MNyTSAMU, NPOWJIECHHBIMU TEJIOM  3a
MOCJIeIOBATENIbHBIC PAaBHBIC MPOMEKYTKH BPEMEHH MPH PaBHOYCKOPEHHOM JIBHXKCHHUU C
HAYAJIbHOU CKOPOCTBIO, PABHOM HYJIIO.



N3yueHne NBUKEHMS IIApUKa B BSI3KOM KUJIKOCTH.

W3ydenue nBUKEHUs Tena, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun otHocutensHOCTH [anmuiies. [lepBwit 3akoH Hperotona. MHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. I[Ipunuun cynepno3unuu cuil. Bropoit 3akon HeroToHa miis
MartepuaibHOi Touku. Tpernii 3akoH HproTOHA /1711 MaTepUanbHbBIX TOYEK.

3akoH BceMupHOro Tarorenus. Cuna tspkecTu. [lepBas kocMudeckas CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, ckoyibxeHus, kaueHnus). Cuna tpenus. Cyxoe
Tperue. Cuiia TpeHUs CKOJbXKEHUS U cuiia TpeHus nokos. Koagduuuent tpenus. Cuna
COMNPOTHUBIICHUSI MIPU JIBMXKCHUU TeJA B )KUIKOCTH WM ra3e.

[TocTynaTenbHOE U BpaliaTeabHOE IBUKEHUE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuilbl OTHOCUTENBHO OCU BpaieHus. [1nedo cuibl. YcinoBusi paBHOBECHS
TBEPAOIO Tena.

TexHu4eckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHHE: MOIINITHUKY, ABUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUUH.

CpaBHeHHE Macc B3aMMOAEHCTBYIOIINX TEJT.

Bropoit 3akon HprotoHa.

N3mepenue cui.

CnoxxeHue cuil.

3aBUCHUMOCTD CUJIBI YIIPYTOCTH OT JAe(POpMaIIH.

HeBecoMocTts. Bec Tena npu yCKOpEHHOM MOIbEME U MA/ICHUU.

CpaBHEeHHE CUIJI TPEHUSI IOKOSI, KAYEHUS U CKOJIb)KEHHUSI.

VYcnoBus paBHOBeCHs TBEPAOTO Tena. Buabsl paBHOBECHS.

Vuenuueckuti sxcnepumenm, 1abopamopHvie pabomuol

N3ydenue nBuxkeHus: Opycka 1o HaKJIOHHOM IIIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI  YIPYTOCTH, BO3HUKAIOMIMX B MPYXUHE U
PE3MHOBOM 00pasiie, OT X JedopMarnm.

HccnenoBanue ycinoBuil paBHOBECUS TBEPAOTO TEa, UMEIOIIETO OCh BPAILICHUSI.

Tema 3. 3aKkonvl coxpaneHusn ¢ mexanuke

Nmmynsc MaTepuanbHOW TOUYKH (Tesia), CUCTEMbl MaTEpPHATBHBIX TOYeK. Mmmynbce
CHUJIbI M U3BMEHEHUE UMITYJIbCA Tesa. 3aKOH COXPaHEeHUs UMITyJIbca. PeakTUBHOE ABUKEHUE.

PaboTta cuiiel. MOIIHOCTE CUJIBI.

Kunernueckass »Hepruss MaTepualbHOW TOUYKH. Teopema 00 HM3MEHEHUHU
KUHETHUYECKON SHEPTHUH.

[TorennmansHas SHeprus. lloTeHImanbHas SHEprus ymnpyro aehopMUPOBaHHOM
npyxuHbl. [loTeHIManbHas YHEprus Tena BOIU3U MOBEPXHOCTH 3EMITH.

[ToTeHnanpHbIe U HEMOTEHIIUANIbHBIE CUJIBI. CBSI3b pa0OThl HETOTSHIIMAIBHBIX CHJT
C U3MEHEHHEM MEXaHMYECKOUN SHEPIHH CUCTEMbI Tell. 3aKOH COXPAaHEHUSI MEXaHUYECKOM
DHEPIUMU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuuyeckue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHE: BOIOMET, KOMED,
IIPY>KUHHBIA MUCTOJIET, IBUKEHUE PAKET.



Jlemoncmpayuu

3aKOH COXpaHECHUSI UMITYJIbCA.

PeakTuBHOE NBMKEHHE.

[Tepexo mOTEHITMATBLHON YHEPTUHA B KUHETHUECKYIO U 00paTHO.

Yuenuueckuti sxcnepumenm, 1abopamopmsie pabomaol

N3ydyenne abCOMOTHO HEYIPYTOro yaapa ¢ MOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsizu paOOThI CHIIBI C U3MEHEHUEM MEXaHUYECKOW SHEPruu Tena Ha
MIPUMEPE PACTIKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJsekyasipaasi Gu3nuKa 1 TEePMOAMHAMMUKA

Tema 1. OcHoGbl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHbBIE€ TOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUM M UX OIBITHOE
obocHoBanue. bpoyHoBckoe gaBuxenue. Juddysus. Xapakrep ABWKEHHS U
B3aWMOJICVCTBHS YaCTHUI] BellecTBAa. MoJiesd CTPOCHUS ra30B, KUJKOCTEN U TBEPABIX TEI
1 00BbsICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATUX MoJieneil. Macca u pa3Mepbl MOJIEKYII.
KomnuectBo BemectBa. [locrossHnas ABoragpo.

TenoBoe paBHOBecue. Temmepatypa u e€ wuszMmepenue. lllkana Ttemmeparyp
Lenbcus.

Mogeny uaeanpHOro rasa. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KMHETHUYECKON
TEOpUU UJCANBHOTO raza. AOCONIIOTHAS TeMIepaTypa Kak Mepa CpelHeld KMHETHUYeCKOn
SHEPruM TEIUIOBOIO ABWKEHUA 4vacTul raza. lllkama temneparyp KenbBuna. ['a3oBbie
3aKkoHbl. YpaBHeHue MeHnneneeBa—Knaneiipona. 3akon J[lanprona. M3omporeccsl B
UJICaIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe mpeacTaBicHUE
M30MPOIIECCOB: U30TEpPMa, U30X0pa, n3obdapa.

TexHuueckue ycTpoiicTBa U MPaKTHUECKOE TPUMEHEHHE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbITHI, TOKA3BIBAIOIINE JAUCKPETHOE CTPOCHUE BeliecTBa, (oTorpaduu MOJIEKYI
OPraHUYECKUX COCIMHEHHUI.

OnbiTel 10 MU Y3UN KUIKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JBUKEHUS.

Mopens onbiTa LlTepHa.

OnbIThI, TOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOJICUCTBUSI.

Mogenp, nTIoCTpUpYyOIIas MPUPOY AABICHUS ra3a HA CTEHKU COCYa.

OnbIThI, WJUTIOCTPUPYIOIINE YPABHEHHE COCTOSIHUS MI€AJIbHOTO ra3a, U30MpOLECChI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomoi

OmnpeneneHne Macchl BO3/IyXa B KJIACCHOW KOMHATe HA OCHOBE M3MEPEHH 00BEMa
KOMHATBI, JaBJICHUS U TEMIIEPATypbl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXY TapaMETPaMu COCTOSIHUS Pa3peKEeHHOIO rasa.

Tema 2. Ocnoevl mepmoouHamuku

TepmonuHamuveckass cuctemMa. BHYTpeHHsSIT SHEpPrusi TEPMOJIWHAMHYECKOMN
CUCTEMBI B CTIOCO0BI €€ n3MeHeHus. KomnuecTBo TemoTs! u paboTa. BHyTpeHHsIs 2HEpTust
OJHOATOMHOTI'0 MJI€aJIbHOTO raza. Buapl Temionepenadn: TEMIONPOBOAHOCTh, KOHBEKIIHUS,
M3JIydYeHHE. YJenbHass TEeIJIOEMKOCTh  BemiecTBa. KoaumyecTBO  TEMIOTHI  MpHU
TeIUIoNepeaye.



[Tonsarue o6 aguabaTHOM mpouecce. [lepBbiii 3akoH TepMoauHaMuku. [IpuMmenenue
NEPBOT0 3aKOHA TEPMOJIMHAMMKH K n3onporeccaM. ['paduyeckas nateprperanus paboTsl
rasa.

Bropoii 3akoH TepMoarHamMuku. HeoOpaTUMOCTh MpoLIecCOB B IPUPOJIE.

TeruioBble MamuHbl. [IpuHIUMOBL AeiicTBUSA TemmoBelX MamuH. [IpeoOpa3zoBanus
SHEPIUU B TEIUIOBBIX MamnHax. KoaQpGuIueHT noae3Horo 1eHCTBUs TEMJIOBON MallluHBI.
[Mukn KapHo u ero ko3¢ (UIUEHT IO0JIE3HOTO ACUCTBUSA. DKOJIOrMYECKUe HpoOIeMbl
TEII0AHEPTETUKH.

TexHuuecKkne yCcTpONCTBAa M MPAKTUYECKOE NIPUMEHEHHUE: JBUTATENIb BHYTPEHHETO
Cropasusi, ObITOBOM XOJOJUIbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEN SHEPTUHU TeNa MPU COBEPUIEHUH padOThI: BBUIET IPOOKHU U3
OyTBUIKH IIOJT IEWCTBUEM CKATOr0 BO3/yXa, HarpeBaHue 3pupa B IATyHHOU TPyOKe MyTEM
TpeHus (BUICOJIEMOHCTpAIIHs).

W3MmeHeHne BHYTpEHHEH sHepruu (TemMreparypbl) Teja Npu Terionepeaaye.

OnbIT N0 a1MabaTHOMY PACHIMPEHUIO BO3/1yXa (OIBIT ¢ BO3AYIIHBIM OTHUBOM).

Mopnenn mapoBoi TypOHWHBI, JBUraTelsi BHYTPEHHETO CrOpaHHs, PEaKTUBHOIO
JBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopHule pabomul

W3mepenue y1eapHON TEII0EMKOCTH.

Tema 3. Azpezamnvie cocmoanus eeujecmea. Dazoevie nepexoovl

[TapooOpa3zoBannie u KkoHjaeHcamus. McnapeHue u kumneHue. AOCOIIOTHas U
OTHOCUTENIbHAsI ~ BJIIAJHOCTh BO3Ayxa. HacelmeHHbll map. VYaenpHas — Teruiora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATyphbl KUIIEHUS OT JaBJICHUSI.

TBépnoe teno. Kpucramnumueckue u amopduble Tena. AHM30TPONHS CBOWCTB
kpuctaiioB. JKunkue kpucramisl. CoBpemeHHble Marepuanbl. llnaBienue wu
KpUCTalu3anuus. Y aenbHas Tersora miasienus. CyOoaumarus.

YpaBHEHHE TETUIOBOTO OajaHca.

TexHuuyeckue ycTpoicTBa U MPaKTUUECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KaJIODUMETP, TEXHOJOTUU TMOJIYYEHUS COBPEMEHHBIX MAaTEepHaloB, B TOM YHCIE
HAaHOMATEpHUaJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIILIEHHBIX NIAPOB.

Kunenue npu noHWKEeHHOM JaBJICHHUH.

CriocoObI H3MepeHus BIaKHOCTH.

HabntoneHre HarpeBaHust U MJIaBICHUS KPUCTAJUIMYECKOTO BEIECTBA.

JleMoHCTpaIus KpUCTAIIIOB.

Vuenuueckuii sxcnepumenm, rabopamopnsie pabomul

N3mepeHue OTHOCUTENBHON BIAXKHOCTH BO3/yXa.

Paznen 4. DiekTpoanHaMuKa
Tema 1. dnekmpocmamuxa
DneKTpu3anus Tel. DJISKTPUYeCKUi 3apsn. /[[Ba Buma SIEKTPUYECKHX 3apsiioB.

[TpoBOAHUKHY, AMDIEKTPUKU U TOJYINPOBOAHUKU. 3aKOH COXPAHEHHUS AJIEKTPUYECKOTO
3apsja.



B3aumopeiicteue 3apsgoB. 3akoH Kynona. ToYedHBIN 3IEKTPUYECKHM 3apsii.
OnekTpuueckoe nonie. Hanpsok€HHOCTH 3nekTpuyeckoro nois. [lpuHnun cynepno3unuu
ANEKTPUYECKUX MOJICH. JINHUN HaNpsHKEHHOCTH 3JIEKTPUUYECKOTO TTOJIS.

Pabora cun snexktpocratuueckoro mois. [loTenmuan. Pa3sHOCTh MOTEHIMANOB.
[IpoBOOHUKA © JHUAJIEKTPUKU B  BJIEKTPOCTATHYECKOM Tone. JludnexkTtpuueckas
IIPOHUIIAEMOCTb.

OnekTpoéMKkocTh. KoHIeHcaTtop. OIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsHKeHHOTO KOHJEHCATOPA.

TexHuueckne yCTpOHCTBA M  IPAKTHUYECKOE MPUMEHEHHE:  3JIEKTPOCKOII,
AIEKTPOMETP,  DIEKTpOCTATUYECKass  3alluTa,  3a3eMJICHHE  BJIEKTPONpPHOOpPOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN anmnapar, CTPyHBIN IPUHTEP.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIMI IEUCTBUS HIEKTPOMETPA.

B3anMopeiicTBre Ha3JIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE MOJIE 3aPIKEHHBIX TE.

[IpoBOIHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3aINTA.

JIM3NEeKTPUKH B 3JIEKTPOCTATUUECKOM MOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAAY IUIACTHH,
PACCTOSTHUS MEXKTy HUMHU U JUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJEHCATOPA.

Yuenuueckuii sxcnepumenm, rabopamopmsie pabomoi

N3mepenue 351eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtii 3nekmpuueckuii mok. Toku é paznuunvix cpedax

DJIEKTPUYECKUN TOK. Y CJIOBHUS CYLIECTBOBAHUS AJIEKTPUUECKOro TOoKa. MICTOUHMKH
Toka. Cuna toka. [locTosAHHBIN TOK.

Hanpsixenue. 3akon Oma i1 yyacTka LenHu.

DJIEKTPUUECKOE  COMPOTUBICHUE.  YIENbHOE  CONPOTHUBICHUE  BEIIECTBA.
[TocnenoBarenbHOE, NapaIeabHOE, CMEIIAHHOE COETMHEHUE MTPOBOTHUKOB.

Pabota snexrpruueckoro Toka. 3akoH Jxoymsi—JIenna. MOIHOCTD 3JIEKTPHUYECKOTO
TOKA.

DJIEKTPOABMKYIIAsA CUJIa U BHYTPEHHEE COMPOTHBJICHUE MCTOYHMKA TOKAa. 3aKOH
Owma 111 MOJIHOM (3aMKHYTOM) 31eKTpudeckoi nenu. KopoTkoe 3ambikaHue.

DJIEKTpOHHAA NPOBOAUMOCTh TBEPJBIX METAIUIOB. 3aBUCHUMOCTH COIMPOTHUBICHUS
METaJUIOB OT TeMIiepatypbl. CBEpXIPOBOJUMOCTb.

DneKTpuueckuil TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX MTyYKOB.

[TonynpoBoaauku. CoOCTBEHHAsI U MMPUMECHAsI TPOBOJIUMOCTh MOJIYITPOBOTHUKOB.
CaoiictBa p—n-nepexona. [loxynpoBoHUKOBbIE TPHOOPHI.

DJIEKTPUUYECKUN TOK B PACTBOpPAX U paciuiaBax JICKTPOJIUTOB. DINEKTPOIUTHYECKAS
JUCCOLMALUsL. DIEKTPOIIU3.

DJIEeKTpUUYECKU TOK B razax. CamMOCTOSITENIbHBI M HECAMOCTOATENIBHBIN pa3psl.
Monnus. [Inazma.

TexHu4eckrue ycTpoHCTBA U MPAKTUYECKOE MPUMEHEHUE: aMIepPMETpP, BOJIBTMETD,
peocTaT, UCTOYHMKH TOKa, JIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, JICKTPOOCBETUTEIIHHBIC
npuOOPHI, TEPMOMETP COMMPOTUBIICHUSI, BAKYYMHBIH AHO]], TEPMUCTOPHI U (DOTOPE3UCTOPHI,
IIOJIYIIPOBOIHUKOBBIN JUOJI, TaIbBAHUKA.



Jlemoncmpayuu

M3MmepeHune CUIIbl TOKa U HaIIPSIKEHUS.

3aBUCUMOCTb CONPOTUBIICHUS LIMIIMHIPUYECKUX TPOBOJHUKOB OT JUTMHBI, TUIOIIAIN
MIONIEPEYHOTr0 CEYEHUS U MaTepuaa.

CMeniaHHOE COeIMHEHHE TPOBOJHUKOB.

[Ipsmoe  wm3mepeHwe  dneKTpolBWXKywled  cuisl.  KopoTrkoe — 3aMbIkaHue
raJIbBAHUYECKOI0 AIEMEHTA U OLICHKA BHYTPEHHETrO CONPOTUBIICHHUS.

3aBUCUMOCTb CONPOTUBIIEHUS] METAJIIIOB OT TEMIIEPATYPBI.

[TpoBOAMMOCTB IEKTPOIUTOB.

M ckpoBoli pa3ps ¥ IPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSAS TPOBOJAUMOCTD TUO/A.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomul

N3ydeHne cMeaHHOro COEJUHEHUS PE3UCTOPOB.

M3MmepeHue aIEKTPOABMKYIIEH CHIBI HCTOYHUKA TOKA W €ro BHYTPEHHETO
CONPOTHUBJICHHUSI.

Habmronenue siektposusa.

Me:xnpeaMeTHble CBSI3H

N3ydenue kypca pusnku 6azoBoro ypoBHs B 10 kjacce oCyIIECTBIAETCS ¢ yUETOM
CoJIepKaTeNIbHBIX MEXIIPEJIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHKU, OMOJIOrMH, XUMHH,
reorpaduu U TEXHOJIOTHUHU.

Mesicnpeomemnvlie nonamusi, CBSI3aHHBIE C W3Y4YEHHEM METOAOB HAy4YHOTO
NO3HAHUS: SIBJICHUE, Hay4YHbIH (akT, TUIIOTe3a, (pU3NYECKas BEIUYMHA, 3aKOH, TEOpHS,
HaOJI0IeHNE, SKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxka: pellleHHe CHCTEMbl ypaBHEHUH, JuHeWHass (yHKuus, mnapaboa,
runepOosa, ux rpaduKu U CBOICTBA, TPUTOHOMETpHUYECKHE (YHKIUMU: CUHYC, KOCUHYC,
TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIMK Ha OCH KOOPAMHAT, CII0KEHUE BEKTOPOB.

buonocus: MexaHW4YecKoe JBWIKEHHE B JKMBOW Tmipupojne, auddysus, ocmoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB (BUABI TEIUIONEpEeaaud, TEIIOBOE pPaBHOBECHE),
IIEKTPUYECKHUE SIBJICHUS B )KUBOU NpUpPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEILECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb
BEIIIECTBA, MOJIApPHAs Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEI, JKUAKOCTEH M Ta30B,
AIIEKTPUYECKUE CBOMCTBA METAIIJIOB, 2JIEKTPOJIUTHYECKAs IUCCOLMALMS, TaJbBaHUKA.

l'eoepaghus: BNaxxHOCTb BO3/1yXa, BETPbl, OAPOMETP, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHUE ABMXKEHHMM C HMCIOJIb30BAaHUEM MEXAHM3MOB, YYET
TpeHHUs] B TEXHHUKE, MOJIIMITHUKHU, HCIIOJb30BAaHUE 3aKOHA COXPAHEHHUS HUMITyJbca B
TEeXHHKE (pakeTa, BOJAOMET W JpYyrue), JABUTaTellb BHYTPEHHETO CropaHus, MapoBas
TypOHHa, OBITOBOW XOJIOAUIBHHUK, KOHAUIIMOHEP, TEXHOJIOTHH TOJTYYCHHUS COBPEMEHHBIX
MaTepUaIoB, B TOM YHCJI€ HAHOMATEpHallOB, U HAHOTEXHOJIOTUH, AJIEKTpOCTaTHUECKas
3alUTa,  3a3€MJIEHUE  BJIEKTPONpUOOpOB, KCEpOKC, CTPYHHBIM  TIPUHTED,
AIIEKTpOHArpeBaTeIbHbIe MPUOOPHI, JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KVIACC

Pa3nea 4. DiiekTpoauHaMHuKa
Tema 3. Macnummnoe none. In1eKmpoMazHUMHAA UHOYKYUS



[TocTostHHBIE MarHuThl. B3anmoaelicTBie MOCTOSSTHHBIX MAarHUTOB. MarHuTHoE 1oJje.
Bekrop marnutHOM WHAYKUMH. [IpyHOMI Cyneprio3viiMd MarHUTHBIX mosied. JIuHum
MarHUTHOM WHAyKUuMU. KapThHa JWMHWAM MAarHUTHOM HWHAYKUWH TOJISI TTOCTOSHHBIX
MarHuTOB.

MaruutHOE moJie mIpOBOAHMKA C TOKOM. KapThHa JMHUN WHAYKUWH MarHUTHOTO
MOJISI JUTMHHOTO MPSIMOI0 MPOBOJHUKA U 3aMKHYTOT'O KOJIBLEBOTO IPOBOJIHHKA, KAaTYIIKH
¢ TokoM. OnbIT OpcTeaa. BzaumoneicTBue MpOBOJHUKOB C TOKOM.

Cuna Amrepa, €€ MOAyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoAysp U HampaBieHue. J[BUkeHHE 3apsyKEHHOM YacTULbI B
OJIHOPOJAHOM MarHUTHOM mosie. PaGora cunsl Jlopenua.

SIBneHne 3JIeKTPOMArHUTHOW MHAYKUUU. 1IO0TOK BEKkTOpa MAarHUTHOW WHIYKIIWU.
DIEeKTPOABIKYIIAs CUJIa MHAYKIMU. 3aKOH AJIEKTpOMarHuTHoW unaykiuu dapajes.

BuxpeBoe 351ekTpuueckoe nosie. DJICKTPOABMKYILAS CHJIa UHIYKIIMU B TPOBOJHUKE,
JBIDKYIIEMCS ITOCTYaTEIbHO B OJTHOPOJJHOM MarHUTHOM IIOJIE.

[IpaBuno JleHna.

NHIyKTUBHOCT. SBneHue CaMOUHIYKIIHH. DIEKTPOABUKYIIIAs cuia
CaMOMHAYKIIHH.

DHeprusi MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: MOCTOSHHBIE MarHUTHI,
AIEKTPOMArHUTBHI, 3JIEKTPO/ABUTATENbD, YCKOPUTENH AJIEMEHTapHBIX  YaCTHII,
WHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MMyYKa MArHUTHBIM TTOJIEM.

JIuHUY MHIYKIMY MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX IPOBOJIHHUKOB C TOKOM.

Cuna Ammepa.

[eiictBue cuibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBrIeHUE PNEKTPOMATHUTHON UHIYKLWH.

[IpaBuiio Jlenua.

3aBUCUMOCTh JJIEKTPOJBWKYIIEH CWIbl WHIYKIUA OT CKOPOCTH HM3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBrieHME cCaMOMHIYKIIHH.

Vuenuuecxuii sxcnepumenm, 1abopamophule pabomul

N3ydyeHne MarHuTHOTO MOJIS KATYLIKH C TOKOM.

UccnenoBanue neiCTBHUS MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBiIEHUS JIIEKTPOMAarHUTHON MHIYKIIUU.

Pazgen S. KosieOaHus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpomMazZHumuble Ko1e0anus
KonebarensHas cuctema. CBoOOHBIE MeXxaHWUecKne Konebanus. ['apmonnyeckue
koneOanus. [lepuon, yactora, ammmryga u ¢asza xonebanuil. [IpyKUHHBIA MasSTHUK.
MatemaTnueckiii MasTHHUK. YpaBHEHUE TrapMoHUYecKux kojebanuil. IlpeBpaienHue
SHEPTUU IPU TAPMOHUYECKUX KOJICOAHHSIX.



KonebarenpHblit KOHTYp. CBOOOIHBIE 3IEKTPOMArHUTHBIE KOJI€OaHUs B UCAIbHOM
K0JIE0aTEIbHOM KOHTYpe. AHAIOIMs MEXAy MEXaHHYEeCKHMMU U 3JIEKTPOMarHUTHBIMU
koneOanusamu. @opmyna TomcoHa. 3aKkoH COXpaHEHUS BSHEPIMH B HUACAIBHOM
KoJIe0aTeIbHOM KOHTYE.

[IpencraBnenue o 3aryxarolmMxX KojieOaHUsAX. BBIHYKIEHHbIE MEXaHUYECKUE
kosie0anust. Pezonanc. BbiHyX/1€eHHBIE 2JIEKTPOMarHUTHBIE KOJIeOaHusl.

[lepemennbiii TOK. CHHYCOUIAJIBHBIN TTEpEMEHHBIA TOK. MOIIIHOCTh MEPEMEHHOTO
TOKA. AMIUIUTYJHOE U IEUCTBYIOLIEE 3HAYCHHUE CUJIBI TOKA U HAIIPSKEHUS.

Tpancpopmarop. I[lpousBoacTBo, nepegaya U HOTpeOIEHHUE BIIEKTPUUECKOM
HEPruu. OKOJIOTMUECKHE PHUCKU TpH IPOU3BOJACTBE AeKTpodHepruu. KymbpTypa
VCII0JIb30BAHMS DJIEKTPOIHEPTUHU B TIOBCEIHEBHOM KU3HM.

TexHu4eckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: IEKTPUYECKUM 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKA, IMHUHN JIEKTPONEPEaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB  KoJjieOaTeabHOM  CHCTeMBbI  (NIPY>KUHHBIA WU
MaTeMaTUYECKHI MasSTHUK).

HaGmronenue 3aTyxaromux KojieOaHuu.

HccnenoBanue CBOKWCTB BBIHYKISHHBIX KOJICOAHHM.

Habmonenue pe3oHaHca.

CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHMUS.

OcuutorpaMMel  (3aBUCUMOCTH CHJIBI TOKAa W HAIPSDKEHHMS OT BPEMEHM) A
AIIEKTPOMArHUTHBIX KOJIEOaHMI.

Pe3oHanc mnpum  mocnenoBaTENbHOM — COEOUHEHUM  PE3UCTOpa,  KaTYLIKH
WHIYKTHUBHOCTH M KOHAEHCATOPA.

Mopenp TuHNN 3IEKTPONEPEIAUN.

Vuenuuecxuii sxcnepumenm, 1abopamopHule pabomul

HccnenoBanue 3aBUCUMOCTH TIeprUoa MalblX KoJdeOaHUW rpy3a Ha HUTU OT JUITMHBI
HUTHU U MACCHI Tpy3a.

HccnenoBanne NEpEeMEHHOTO TOKAa B LENM M3 MOCIEIOBATEIBHO COCIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoMazZHUmMHble 60JIHbL

MexaHnndeckre BOJIHBL, YCJIOBHS — pacnpoctpaneHusa. llepumon.  CkopocTh
pacrpocTpaHeHus U JiauHa BOiHbI. [lonepednsie u npoaoiasHbe BoNHBL. UHTephepenuns
U TUQPaKIUs MEXaHUYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIE BOJHBL. YCJIOBUS W3JIy4€HUs OJJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentranus BexktopoB E, B, V B snekrpomarHuTHOM BoaHe. CBOICTBa
ANIEKTPOMArHUTHBIX BOJIH: OTpPaXEHHE, NPEIOMIICHHE, TNOJsIpu3anus, IUPpaKius,
uHTepdepenusa. CKoOpoCcTh 3JEKTPOMATHUTHBIX BOJIH.

[IIkaJia 37€KTpOMAarHUTHBIX BOJIH. [ [puMeHeHNEe 37IEKTPOMArHUTHBIX BOJIH B TEXHUKE
u OBITY.

[TpuHIMIBI painOCBA3H U TeneBuAeHU. Paqnonokanus.

DNEKTPOMATrHUTHOE 3arpsA3HEHUE OKPYIKAIOILIEN CPEJIbI.

TexHuueckne yCTpoWCTBA M NPAKTUYECKOE IPUMEHEHHE:  MY3bIKaJbHbIE
MHCTPYMEHTBI, YJIbTPa3ByKOBas [HMarHOCTMKa B TEXHUKE M MEIULUHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neus.



Jlemoncmpayuu

OO6pa3oBaHue U pacIpoCTpPaHEHHE MONEPEYHBIX U MPOJA0TIBHBIX BOJIH.

KoneOmromieecs Teno Kak HCTOYHUK 3BYKA.

Habmronenue oTpaxxeHus U MpeoMIICHUSI MEXaHHUYECKUX BOJIH.

Habmonenne nuateppepeHuny u AUPpaKkuuyd MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmroneHue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW M 4acTOTOU
KOJIeOaHUH.

HccnenoBanue CBOWCTB JJIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, IPEJIOMIICHHE,
noJisipu3auus, AUPpakuus, HHTephepeHIus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsamonrHeliHOEe pacIpOCTpaHEHHUE CBETA B OJHOPOIHOM
cpene. JIyd cBera. ToueUHbIN HCTOYHUK CBETA.

OTtpaxkenue cBeTa. 3aKOHBI OTpaskeHus cBeTa. [locTpoeHne n3o00pakeHuii B INIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3aKOHBI TPETOMIIEHUS CBeTa. AOCONIOTHBIN IOKa3aTellb
npenomienusd. IlomHoe BHyTpeHHee oTpaxeHue. lIpemenbHbli  yroa IMOIHOTO
BHYTPEHHET0 OTPaKEHUSI.

Hucnepcus cBera. CnoxxHbIl cocTaB Oenoro ceera. LIBer.

Cobuparoiue 1 paccenBarouiye JuH3bl. ToHkas JnH3a. POKYCHOE pacCTOsTHUE U
onTHYeCKass cuiaa TOHKOW suH3BL [locTpoeHne wu300pakeHU B COOMpAONINX U
paccenBaromMx JuH3ax. @opMmysia TOHKOHN JMH3BI. Y BEJTUYEHHE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTHA FEOMETPUYECKOIN ONTHUKHU.

BonnoBas onrtuka. MHTepdepennust cBera. KorepeHTHbIE UCTOYHUKH. Y CIOBHS
HaOJIIO/IEHN MakKCMMyMOB M MHMHMMYMOB B HHTEp(QEPEHLUMOHHOM KapTHHE OT JBYX
CHUH(a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpaxkuus cera. JudpakiuonHas pemérka. YciaoBue HaOMIOJIEHUS TJIaBHBIX
MaKCUMYMOB MpH MaJIeHUU MOHOXPOMATHUECKOTO CBEeTa Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonsipuszanus ceera.

TexHuueckue ycTpoHCTBa U MPAaKTUUYECKOE IPUMEHEHUE: 0UKH, JTyIa, (poToanmnapar,
NPOEKIIMOHHBIM amnmapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, AU(pakInoHHAs
peETKA, MOJIAPOUL.

Jlemoncmpayuu

[TpsimonuHeliHOE paclipocTpaHEHUE, OTPaKEHHE U IIpesioMiieHre cBeTa. OnTuyeckue
npUOOPBHI.

[TonHoe BHYTpeHHEe oTpaxkeHue. Mojiens CBETOBO/IA.

HccnenoBanue CBOWCTB M300paKEHUM B JIMH3AX.

Mopnenu MUKpPOCKOIIA, TENECKOTIA.

HaGmronenue untepdepeHinm ceera.

Habmonenne nudpakuuu ceera.

Habmonenue qucnepcuu cBera.

[TosydyeHne crekTpa ¢ NOMOILbIO PU3MBI.

[Tomrydenue criekTpa ¢ TOMOIMIBIO AUPPAKITNOHHON PEMIETKH.

Ha6nronenue nonspuzainuu CBeTa.

Vuenuuecxuii sxcnepumenm, 1abopamophule pabomul

N3mepenue nokas3aTess IpesioMIEHUs CTEKIIA.



HccnenoBanne CBOWCTB M300paKEHUM B JIMH3AX.
HaGmronenue qucnepcuu cBeTa.

Pazgen 6. OcHOBBI cienIUAIbHON TEOPUH OTHOCUTEIbHOCTH
['paHMnIBI TPUMEHMMOCTH KJIACCHYECKOM MeXaHMKH. IlocTymarel crnenuanbHON
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA B BAKYyME, TPUHIUII
OTHOCHUTEJIbHOCTU DUHIITEHHA.
OTHOCHUTENBHOCTH OTHOBPEMEHHOCTH. 3aME/JIEHHE BPEMEHU U COKPALLEHUE JITTUHBI.
DHEprusi U UMITYJIbC PEISITABUCTCKON YaCTHUIIBIL.
CBs13b Macchl ¢ PHEPTUEN U UMITYJICOM PEJIATUBUCTCKOM YaCTHUIbl. DHEPIHsl TOKOS.

Pazgen 7. KBantoBasi puszuka

Tema 1. Dnemenmovl K6AHMOBOU ONMUKU

®otonbl. ®opmyna [lnanka cBa3M 3Hepruu (GpoTOHA € €ro 4acToTOM. DHEprus u
UMITYJIbC (DOTOHA.

OtkpeiTue u uccienoranue ¢ororpdexra. Ombitel A. I'. CronmeroBa. 3aKoHBI
dororpdexra. VYpaBHenue OitHiTeNHa 118 Qortodddekra. «KpacHas rpaHuLa
dotoarddekra.

JaBnenue ceeta. OnbiTel [1. H. JleOenena.

XUMHUYECKOE JEHUCTBUE CBETA.

TexHuueckue yCTpOMCTBA UM  MPAKTUYECKOE MpPUMEHEHHe:  (POTODIEMEHT,
dboTomaTuuK, coaHeuHas OaTapesi, CBEeTOIHO/I.

Jlemoncmpayuu

®otor(hPeKT Ha yCTaHOBKE C IIMHKOBOM TJIACTHHOM.

HccnenoBanue 3akoHOB BHelTHeTo GoTtodddexra.

Ceeronuon.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnwiTel Pesepdopaa mo paccesHUIO o -4YacTHIL.
[Tnanerapuas moxens aroma. [loctynatel bopa. M3nydenue u norsiomienrue GOTOHOB MPU
IIepexo/Ie aToMa C OJTHOTO YPOBHS SHEPruu Ha Apyroil. Buael ciektpoB. CHeKTp ypoBHEN
SHEPTrUM aTOMa BOJIOPO/Ia.

BonnoBeie cBoiicTtBa uactul. Bomnbel ne bpoins. KopryckyiaspHO-BOJIHOBOU
JTyaJIA3M.

CroHTaHHOE U BBIHYKJACHHOE U3JTyUYCHHUE.

TexHu4yeckue yCTpOWCTBAa M TMPAKTHUECKOE MPUMEHEHHE: CTIEKTPaIbHBIN aHAIN3
(cmexTpockon), Jiazep, KBAaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbiTa Pezepdopna.

OrnpeneneHue AJIMHBI BOJIHBI Jla3epa.

HaGmronenre nuHedyaThIX CIIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii axcnepumenm, nabopamopHvlie pabonivl

HaGroneHre mMHENYaToro CuekTpa.

Tema 3. Amomnoe adpo



OKCHEpPUMEHTBI,  JOKa3bIBAIOLIUE  CIOXHOCTh CTpoeHus sanapa. OTkpsiTHe
panunoakTuBHOCTH. OmbIThl Pesepdopna mo ompeneneHHro cocTaBa pagloaKTUBHOTO
u3nyuenus. CpolicTBa anbda-, 6eTa-, raMmma-u3iaydyeHus. BiusiHue paguoakTUBHOCTH Ha
JKUBBIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HEWTpoHa. HykiionHas mozens sapa [elizenOepra—lBaneHko.
3apsan sapa. Maccosoe unciio siapa. M30tomsl.

Anbda-pacnia. DIeKTpOHHBIH U MO3UTPOHHBIA OeTa-pacnan. ['amma-uzmyueHue.
3aKOH paJAMOaKTUBHOTO pacnaja.

OHeprus CBsi3u HYKJIOHOB B siipe. SlnepHble cuiibl. JlepekT Maccel sapa.

Snepusle peakuuu. [leleHne U CHHTES SIED.

Snepusiii peaktop. TepMosiaepHsblid cuHTe3. [IpobnemMbl U IEPCHIEKTUBBI SICPHOMN
HHEPreTUKU. DKOJOTUYECKUE ACIIEKTHI SIIE€PHOU SHEPTrEeTUKH.

DneMeHTapHbIe 4acTUIBl. OTKPBITHE TO3UTPOHA.

MeTozs! HAOMIOACHUS U PETUCTPALMY JIEMEHTAPHBIX YaCTHII.

dyHI1aMeHTaIbHbIE B3aUMOJICHCTBUS. EAMHCTBO M3HMUECKON KapTUHBI MUpAa.

TexHuueckne ycTpolcTBa M NPAKTUYECKOE IPUMEHEHME: [TO3UMETp, Kamepa
Bunscona, saepHblii peakTop, aToMHas 6omoa.

Jlemoncmpayuu

Cu€TurMK MOHM3UPYIOUIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi

HccnenoBanue TpeKoOB 4acTHIL (110 TOTOBBIM (OTOTpadusim).

Pasnen 8. DiieMeHTBI aCTPOHOMUY U ACTPOPU3UKH

Oranbl pa3BUTHS acTpoHOMuU. lIpukinagHOe M MHPOBO33PEHUYECKOE 3HAYCHUE
ACTPOHOMUHU.

Bupn 38310010 HeOa. Co3Be31us, IpKHE 3BE3bI, ITIAHETHI, KX BUJIUMOC JIBI)KCHHE.

ConiHeyHas cucTema.

Connue. ConHeuHasi akTUBHOCTh. MIcTounuk sHepruu CosHia u 3BE3/1. 3BE3NBI, UX
OCHOBHBI€ XapaKTEPUCTHKHU. [[narpaMma «CHEKTpaJbHBIN KJIACC — CBETUMOCTBY». 3BE3/bI
TJIABHOM TOCJIE0BATEILHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTBY JIJIsl 3BE3]] IIIaBHOM
MOCEA0BaTEIbHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpPEMEHHBIE MPEICTABICHUSA O
MPOUCXOXKACHUHU U 3BOOIMHY COJHIIA U 3BE31. DTaIlbl KU3HU 3BE3.

Muneunsiii [Tyth — Hamia INanaktuka. [lonoxxenue u nuxenne ComnHia B ["amakTuke.
Tunsl ranaktuk. Paguoranaktiku v kBazapbl. YEpHbBIE IBIPHI B AIpaX FaJaKTHK.

Bcenennas. Pacmupenne Bceenennoit. 3akon Xa60ma. Pa30eranme ranakTuk.
Teopus bosbioro B3peiBa. PenukroBoe usiyyeHue.

MacmraOHas cTpykrypa Becenennoil. Meraranaktuka.

Hepeménnbie mpobOieMbl aCTPOHOMUH.

Yuenuuecxue nabnrooenus

HaOntoneHnuss HEBOOPYKEHHBIM TJIa30M €  HUCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUM NIJIsi ONPECIICHHS TIOJIOKEHUSI HEOSCHBIX 0OBbEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE co3Be3/11si CeBEpHOro MOMyIIApUs U SIPKUE 3BE3IBI.

Ha6monenus B teneckon JlyHsl, maner, Muneunoro Ilytu.

O0o0mariee NOBTOpeHue

Ponb pusuku 1 acTpoHOMHM B SKOHOMHYECKOW, TEXHOJIOTHYECKON, COIMATLHON U
ATUYECKON cdepax AeATEeTLHOCTH YeOoBeKa, PoJib U MECTO (U3MKH W acTPOHOMHUHU B



COBPEMEHHON Hay4yHOW KapTHHE MMpa, pojib (hU3MUecKol Teopuu B (OPMHPOBAHUU
NpPEJCTaBIEHUN O (U3NYEeCKONW KapTHHE MHpa, MECTO (PU3UYECKOM KapTHHBI MUpa B
00LIEM psAly COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MPEACTABICHUN O PUPOJIE.

Me:xknpeamMmeTHbie CBA3U

N3ydenne kypca ¢puznku 6a30Boro ypoBHs B 11 kiacce ocymecTBisieTcs: ¢ y4EToM
COJIEpKATENbHBIX MEXIIPEJAMETHBIX CBS3E€H ¢ KypcaMH MaTeMaTUK{, OMOJIOTUH, XUMUH,
reorpauu ¥ TEXHOJIOTUH.

Mesicnpeomemnvie nonamusi, CBSI3aHHBIE C W3Y4YEHHEM METOAOB HAy4YHOTO
NO3HAHUA: SBJIEHME, HAy4HbIM (akT, runoresa, pundeckas BEIMUMHA, 3aKOH, TEOpUs,
Ha0JII0/IEHNE, SKCIEPUMEHT, MOJIEIMPOBAHNUE, MOJIENb, U3MEPEHHE.

Mamemamuxka: pelleHUE CHUCTEMBbl YPaBHEHHH, TPUTOHOMETpHUYECKHE (YHKIIMH:
CUHYC, KOCHUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKAECTBO,
BEKTOPbl M UX HPOEKIMM Ha OCH KOOPJMHAT, CJOKEHHUE BEKTOPOB, MPOU3BOJHbBIE
3JIEMEHTAPHBIX (YHKIMHA, IPU3HAKK MOA0OMSI TPEYrOJbHUKOB, ONpE/eNieHUe IUIOIaan
IJIOCKUX (UTryp U 00bEMa Tell.

buonocusa: anextpuyeckue sBIEHUS B )KUBOU NPUPOE, KoJieOaTeIbHbIE IBUKEHUS B
YKUBOI MpUpoJie, ONITUYECKUE SBJICHUS B )KUBOM NPUPOJIE, AEUCTBUE paJuallii Ha KUBbIE
OpraHU3MBI.

Xumus: CTpPOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX TEI,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIUTMUECKON PEIIETKH, CIIEKTPATbHBIA aHATH3.

l'eoepaghus; MarHUTHBIE TOJIOCA 3€MIIM, 3AJIKH MAarHUTHBIX pyHd, (OTOCHEMKA
3eMHOI MOBEPXHOCTH, MPEJICKA3aHNE 3EMIIETPSICEHUI.

Texnonoeua:  TUHUM  DJIEKTpONEpeNady, TEHEepaTop  IMEPEMEHHOro0  TOKa,
AIIEKTPOABUTATENb, UHAYKIIMOHHAS M€4Yb, pajap, paluONpUEMHUK, TEIEBU30p, aHTEHHA,
tenepon, CBU-neub, NpoeKIMOHHBIN annapar, BOJIOKOHHAs ONTHKA, COJTHEUHas OaTtapes.



NJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS NTPOT'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBLIIET'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Duszukay Ha YpOBHE CpEeAHEro OOIIETro
oOpa3oBanusi (0a30BbIi YypPOBEHb) JIOJDKHO OOECIEUUTh JIOCTHIKEHHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3yJIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JluyHOCTHBIE pE3yJbTAaThl OCBOEHUSA YueOHOro mnpeamera «Du3nKa» JOJKHBI
oTpakaTb ~ TOTOBHOCTb M  CIIOCOOHOCTh  OOYYaIOIIMXCS  PYKOBOJCTBOBATHCS
chopMupOBaHHOM BHYTPEHHEW MO3UIIUEN JIMYHOCTH, CUCTEMON IICHHOCTHBIX OPUEHTAIUH,
MO3UTUBHBIX BHYTPEHHUX YOEXKICHHI, COOTBETCTBYIONINX TPATUIIMOHHBIM IIEHHOCTSIM
POCCHIICKOTO OOIIECTBa, paCHIMPEHUE >XKU3HEHHOTO OMBITA M OMbITA JACSITEIHHOCTH B
MPOLIECCE peau3alli OCHOBHBIX HAMPABICHUN BOCHUTATEIBHOUN NIE€SATEIBHOCTU, B TOM
YHCJIE€ B YACTHU:

1) rpa:kIaHCKOr0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKON MMO3UIMK OOYYaIOMIErocsl KaKk AaKTUBHOTO H
OTBETCTBEHHOT'O YJIEHA POCCUIICKOTO OOIIECTBA;

MIPUHSTHE TPaaUIIMOHHBIX 00I1IeYeIOBEYEeCKIX TYMaHUCTUYECKHUX U
JIEMOKPATUUECKUX [IEHHOCTEHH;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIBHOCTh B HHTEpPECax TIPakIaHCKOTO
oO011ecTBa, y4acTBOBaTh B CAMOYIIPABICHUN B 00pa30BaTeIbHON OpraHu3allny;

YMEHHE B3aUMOJICHCTBOBATh C COLIMAIIBHBIMU WHCTUTYTaMU B COOTBETCTBUHU C UX
GYHKIIUSAMY U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApPHOU U BOJOHTEPCKOMN ACATEIHLHOCTH;

2) NIaTPMOTHYECKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM TPaKIaHCKON MICHTHYHOCTH, TATPHOTU3MA;

[IEHHOCTHOE OTHONIIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM, JIOCTHXKEHUSIM
POCCHICKHX YUYEHBIX B 00JIaCTH (PU3UKU U TEXHUKH,

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHHUS,;

CIIOCOOHOCTH  OIEHUBATh CHUTYyallMi0 M TMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHPYSCh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JIESATEIIbHOCTHA YUYEHOTO;

OCO3HAHHWE JUYHOTO BKJIJIa B MOCTPOCHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢cTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYas ICTETHUKY HAyYHOTO TBOPYECTBA,
npucymiero Gu3nIecKoi HayKe;

S) TPYAOBOI0 BOCIIUTAHUS:

HWHTEpPEC K Pa3IHYHbIM cdepam TpodecCHOHATBHON ACSITEIHPHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PM3MKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBINA BBHIOOP Oymyrien
podeCcCuu 1 peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBL;

TOTOBHOCTbH U CTIOCOOHOCTH K 00pa30BaHMIO U caMOOOPa30BaHUIO B 0071acTH (PU3UKU
Ha TPOTSDKCHUH BCEH KU3HMU;

6) PK0JIOTMYEeCKOr0 BOCIIUTAHHUS



c(hOpMHUPOBAHHOCTD FKOJIOTHUYECKON KYJIbTYPhl, OCO3HAHHE ITT00AIIBHOTO XapaKTepa
HKOJIOTHUECKHUX MTPOoOIIieM;

IJIJAHUPOBAHUE M OCYIUECTBJIEHUE ACHCTBUUA B OKPYXAKOIIEH CpEle HAa OCHOBE
3HaHUA 1LIeJIel YCTOMUMBOTO Pa3BUTHS YEIIOBEUECTRA,;

pacUIMpEeHUe OMbITA NESITEIHHOCTH 3KOJIOTHYECKOW HANpPaBICHHOCTH HAa OCHOBE
UMEIOIIUXCSI 3HAaHUM 10 (pU3uKe;

7) IEeHHOCTH HAYYHOI'0 MIO3HAHMSA:

c(OpMHUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs PU3NYECKOI HAYKH;

OCO3HAHHE LIEHHOCTU HAay4YHOU NEATEeIbHOCTH, TOTOBHOCTh B MPOIIECCE U3YyUCHHS
(bU3HUKYU OCYIIECTBIATH MPOCKTHYIO U UCCIEA0BATENbCKYIO ACSITEIbHOCTh MHIUBUYaJIbHO
U B TpYIIIE.

METAINIPEJMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS
Ba3oBble Jornyeckue aeiicTBUA:

CaMOCTOSTEIHHO (POPMYIMPOBATH U AKTYATM3UPOBATH MIPOOJIEMY, pacCMaTpPUBATh €€
BCECTOPOHHE;

OTIPEJICNIATh LENH e TEIbHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUU UX JOCTUKECHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TIPOTHUBOPEUHUS B paccMaTpuUBaeMbIX (HU3HUECKHX
SIBIICHUSIX;

pa3pabarbiBaTh IUJIaH pEIIEHUs MpoOJeMbl ¢ YYETOM aHalu3a MMEIOIIUXCS
MaTepHAIbHBIX 1 HEMaTepUATbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JESTENBHOCTh, OLICHHBAaTh COOTBETCTBHE PE3YJIbTATOB
IEJISIM, OLIEHUBATh PUCKHU TIOCIICICTBUH JIEATEIBHOCTH;

KOOPJMHUPOBATh M BBIMOJHATh pa0OTy B YCIOBHUSIX PEANBHOTO, BHPTYaJIbHOTO U
KOMOHWHUPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBrble ncciienoBare1bCKue 1eHCTBHUA:

BJAJIETh HAy4YHOW TEPMHUHOJIOTHEH, KIIOYEBBIMA TIOHATHSAMH H  METOJaMH
buznueckoi HayKH;

BJaJIeTh HAaBbIKAMHU Y4YEeOHO-HCCIIEJIOBATEIBCKOM M TPOEKTHOM JEesTENbHOCTH B
o0nacT (U3HUKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJI0B
pereHus 3a1a4 GU3NIECKOT0 COACPKAHUS, TPUMEHEHHIO PA3IMYHBIX METOJIOB IO3HAHNUS;

BJIAJICTh BUJAMH JICATEIHHOCTH IO TIOTYYCHHUIO HOBOTO 3HAHUS, €T0 HHTEPIPETAIINH,
npeoOpa3oBaHMUIO U MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYaIHsIX, B TOM YHCIE MpPU
CO37IaHUH Y4eOHBIX MTPOEKTOB B 00J1aCTH (PU3HUKU;

BBISIBJIATH TIPUYMHHO-CIICJICTBEHHBIC CBSI3U M aKTYaJIM3UPOBAThH 3ajady, BBIIBUTATh
TUIOTe3y €€ pelIeHns, HaXOAUTh apryMEHTHI Ui JJ0Ka3aTeIbCTBA CBOMX yTBEPKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTCPHH PEIICHHS,

aHAJM3UPOBATH TOJYYEHHBIE B XOJE PEIICHUS 3alaud Pe3yIbTaThl, KPUTUUECKH
OIICHWBATh MX JOCTOBEPHOCTH, POTHO3MPOBATh N3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTH U GOPMYJIUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON NEITETLHOCTH,
B TOM YHCJI€ MTPH U3YUYCHUH (PUBHKH;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;



yMeTb IEPEeHOCUTh 3HaHMs 1O  (U3MKe B  NPAKTUYECKYIO  00JIaCTh
KU3HEAEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX PEAMETHBIX 00JIaCTEN;

BBIJIBUT'aTh HOBBIE UJI€U, PEAJIaraTh OPUTMHAIbHbIE TOAXO0/Ibl U PELICHMUS;

CTaBUTh IPOOJIEMBI U 337a4H, JOMYCKAIOIIKE aTbTEPHATUBHBIE PEUICHUS.

PatGora ¢ undgopmanueii:

BJAJIeTh HaBBIKAMU IOJy4YeHUs HHPOpMalMU (PU3MUECKOTrOo COAEpKaHUS U3
UCTOYHUKOB Pa3HbIX THUIOB, CaMOCTOATENbHO OCYIIECTBIATh IOMCK, AaHAJU3,
CHUCTEMAaTH3allMI0 W MHTEpIpeTalrio HHQOpPMALMU pa3iMyHBIX BHUIOB MU  (opM
IPE/ICTAaBICHUS;

OLIEHUBATh JIOCTOBEPHOCTh UH(OPMaLNY;

UCIIOJIb30BATh CPEJCTBAa MH(OPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3allMOHHBIX 3314 ¢ COOJI0IEHuEM
TpeOOBaHUN HPrOHOMMKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHms,
IPABOBBIX U 3TUYECKUX HOPM, HOPM HHPOPMALIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO COJEP)KaHUS B PA3NIMYHBIX (popmarax ¢ ydérom
Ha3HayeHus: MHQPOpMallMd W IEeJIEBOM ayJIUTOpUU, BbIOMpas ONTUMAJIbHYIO (GOopMy
IPEJCTABICHUS U BU3YyaIU3alHUH.

KomMMyHMKaTHBHBIC YHHBEPCAJbHbIE Y4eOHbIe 1eliCTBHS:

OCYUIECTBJISITh OOIIIEHNE HA YPOKaX (PU3UKH U BO BHEYPOUHOU JESITEIbHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOHPIUKTHBIX CUTYaIlui U CMATYaTh KOH(DIUKTHI,

Pa3BEPHYTO U JIOTUYHO U3JIAaraTh CBOIO TOUKY 3PEHHUSI C UCIIOJIb30BAHUEM SI3bIKOBBIX
CPEACTB;

MOHUMATh U UCTIOJIh30BATh MPEUMYIIECTBA KOMAaHTHOW U HHIUBUIyaIbHON paOOTHI;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBUIA ¢ YIETOM OOIIMX MHTEPECOB
Y BO3MOXHOCTEW Ka)KJI0r0 YJI€HA KOJJIEKTHBA;

IIPUHUMATh LIEJIM COBMECTHOM JIESITEIBHOCTH, OPTAaHU30BBIBATh U KOOPIUHUPOBATH
JIEUCTBUS MO €€ JOCTUKEHUIO: COCTABIIATH IJIaH JIEMCTBUM, pACIPEAEISATh POJIU C YUETOM
MHEHUH YYaCTHUKOB, 00CYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4eCTBO CBOETO BKJIaJa M KaXXJOTO YYaCTHHUKA KOMAaHJbI B OOl
pe3yJabTar Mo pa3paboTaHHBIM KPUTEPUSIM;

nmpejjaraTb  HOBBIE  IPOEKThI, OLEHUBATh MWJEUM C [O3ULMH HOBU3HHBI,
OPUTHHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh MO3UTHBHOE CTPATETMUYECKOE MOBEACHHUE B PA3JIMYHBIX CUTYaLMSX,
MIPOSIBJISITH TBOPUYECTBO M BOOOpakeHHUE, OBITh MHUITMATUBHBIM.

PeryasitTuBHbIC YHHBeEpCAJbHbIE y4eOHbIE 1eHCTBUSA
Camoopranuszanms:
CaMOCTOSATEIHHO OCYIIECTBIISTH MO3HABATENBHYIO I€ATEIBHOCTh B 00J1aCTH (PU3HKHU
U aCTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHbIE 3a1aUH;
CaMOCTOSITEIbBHO COCTABJIAThH IUIAH PELICHUs PAacUETHBIX M Ka4eCTBEHHBIX 3ajad,
IUTaH BBITIOJTHEHUS MPAKTHYECKON pabOoThI ¢ yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEATIOUTECHUN;
JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;
paciupsTh paMKH y4eOHOro IpeiMeTa Ha OCHOBE JIMYHBIX IPEAIOYTCHUIH;



JieN1aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a peuIeHue;

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO APYAUIMH B 00JIacTH (PU3UKH,
MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KyJIbTYPHBIH YPOBEHD.

CaMOKOHTPOJ1b, 3MOLMOHAIbHBbIH HHTEJLICKT:

JlaBaTh OLICHKY HOBBIM CHUTyalusiM, BHOCUTb KOPPEKTHUBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISM;

BJIa/ICTh HAaBBIKAMHU I[103HABATEIHHOW peQIIEKCMM KaK OCO3HAHHS COBEPIIAEMBIX
JIEMCTBUM W MBICIUTEIBHBIX MIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI pediekcuu [UIsl OLIEHKH CHUTyallud, BbIOOpa BEPHOTO
penieHus;

YMETbh OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX MPU aHAJIU3€E PE3YIbTAaTOB AESITEIbHOCTH;

NPUHUMAThH ce0s1, TOHUMAsi CBOU HEJAOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX MPU aHAJIU3€E PE3YJIbTAaTOB AESITEIbHOCTH;

NpU3HABaTh CBOE MPABO U MPaBO APYTUX HA OUIMOKHU.

B mporecce NOCTHKEHHS] JMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPAMMBbI IO
dbuznKe A7 ypOBHS CpeHero olmiero oopa3oBanus y o0y4aromuxcsi COBEPIICHCTBYETCS
AMOLIMOHAIBHBIA UHTEIUIEKT, IPEIOoJIaralouuii ChOpMUPOBAHHOCTH:

CaMOCO3HaHMsI, BKIIIOYAIOIIETO CIOCOOHOCTh TMOHHMMATh CBOE HMOIMOHAIBHOE
COCTOSIHUE, BUAETh HANPABICHUS Pa3BUTUS COOCTBEHHON 3MOLMOHAIBHON c(epbl, OBITh
YBEPEHHBIM B cele;

CaMOPETYJIMPOBAaHMUS, BKIIOYAKOLIETO0 CaMOKOHTPOJIb, YMEHHE IPUHHUMATh
OTBETCTBEHHOCTb 33 CBOE MOBEJIEHUE, CIIOCOOHOCTh aalTUPOBATHCS K AMOLIMOHAIBHBIM
U3MEHEHHSIM U IPOSIBISTh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALIMH, BKJIIFOYAIOLIEH CTPEMIICHHE K JOCTHKECHHUIO 1IEJIH U YCIIEXY,
ONTUMU3M, UHULIUATUBHOCTb, YMEHHUE JEHCTBOBATh UCXOI U3 CBOMX BO3MOXKHOCTEM;

AMIATHH, BKJIIOYAIOUIEH CHOCOOHOCTh IMOHMUMAaTh 3MOLMOHAIBHOE COCTOSIHUE
JPYTUX, YYUTHIBATh €r0 MPHU OCYIIECTBIEHUU OOIICHHS, CIOCOOHOCTh K COUYBCTBHUIO U
COIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOMIMX CIOCOOHOCTHh BBICTPAaUBaTh OTHOLIEHUS C
JPYTHUMHU JIIOJIbMU, 3a00TUTHCS, TPOSIBIATH HHTEPEC U pa3periaTb KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy obyuenus B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTpaxkaTh CHOPMUPOBAHHOCTD y O0YUaAIOIIUXCSl YMEHU:

JEMOHCTPUPOBATh Ha TMpUMEpax poidb M MecTo (U3MKM B (POpMHUpPOBAHUU
COBPEMEHHOM HAYYHON KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJIOTUH,
B [IPAKTHUYECKOM ESITENBHOCTH JIFOJIEH;

YUUTBIBaTh  TPAHUIB  TNPUMEHEHHS  HM3YyYEHHBIX  (U3NYECKUX  MOAENEil:
MaTepuajgbHas TOYKa, MHepLUajJbHas cHCTeMa OTcuéra, alCOJIOTHO TBEPIOE TEO,
WJCANbHBIM Ta3, MOJEIM CTPOCHHMS Ta30B, JKUAKOCTEW M TBEPABIX TEJ, TOYCUHBIN
AIIEKTPUUECKUH 3apsi]l IPU PelIeHNH (PU3UYECKUX 3a/1aY;



pacrno3HaBaTh pU3nMYeCcKue SBICHUS (MPOIECChl) U OOBSICHITH UX HA OCHOBE 3aKOHOB
MEXaHUKH,  MOJEKYJISIPHO-KMHETUYECKOW  TEOpUM  CTPOCHHUS  BEUIeCTBA U
ANEKTPOJIMHAMUKHA: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJUHEHMHOE IBUIKEHUE,
CBOOOJHOE MaJieHue TeJ, JABM)KEHHE MO OKPYKHOCTH, MHEpLHUS, B3aUMOJACHCTBHE Tell,
nuddysus, OpOyHOBCKOE NBHXKEHHUE, CTPOCHUE KUJKOCTEH U TBEPHABIX TEJ, U3MEHEHUE
o0béMa Tenm TpH HarpeBaHUM (OXJIAXKACHHM), TEIUIOBOE paBHOBECHE, HCIIApEHUE,
KOH/JICHCAIIMs], IUIABJICHUE, KPUCTAJIM3ALMS, KUTIEHUE, BIIAYKHOCTh BO3/lyXa, ITOBBIIIEHUE
JABJICHUS Ta3a MPHU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBS3b MEXKIY HapameTpamu
COCTOSIHMS Ta3a B U30MPOLIECCAX, MIEKTPU3ALIMS TEJ, B3aUMOCHCTBHE 3aps0B;

OMHUCHIBATh MEXaHUYECKOE JBUKEHUE, UCIHONIb3ys (U3HUUYECKHUE BEITUUYUHBI:
KOOpJAMHATA, Iy Th, IEPEMEIICHUE, CKOPOCTh, YyCKOPEHHUE, Macca Tella, CUJla, UMITYJIbC TENa,
KHUHETUYECKas SHEPTHsl, MOTCHIIMAIbHAS SHEPTrus, MeXaHu4ecKas padoTa, MexaHu4YecKas
MOIIIHOCTh; MPU OMHCAHUU MPABUIBLHO TPAKTOBATh (PU3MUYECKHUM CMBICT HCIOJb3yEeMBbIX
BEJIMYMH, MX O00O3HAYEHUS M EIUHUIBI, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLIUE JTAHHYIO
(pU3UUECKYIO BEIMYHMHY C APYTMMHU BEIINYMHAMM;

ONUCHIBATh U3yUYECHHBIE TEIUIOBBIE CBOMCTBA TENl M TEIUIOBBIC SIBICHUS, UCIIOJIb3YsI
bu3nYecKre BEIUYUHBI: JABICHUE Ta3a, TEMIEparypa, CpeaHsss KUHETHYECKass YHEPTHs
Xa0TUUYECKOT0 IBHKEHUS MOJIEKYJI, CPEAHEKBAAPATUYHAS CKOPOCTh MOJIEKYJ, KOJTUYECTBO
TEIUIOTHI, BHYTPEHHSISI SHeprus, padora raza, Kod(Q(UIMEHT TMOJE3HOTO ACHCTBUS
TEIJIOBOTO JBUTATENsl; MPU OMUCAHUM TMPABWIBHO TPAKTOBAaTh (PU3UUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, WX OOO3HAYEHUST U EIUHUIbI, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (PM3UYECKYIO BEIMUMHY C APYTUMHU BEITUYHNHAM;

ONKUCHIBATh M3YYEHHBIE SJIEKTPUUECKUE CBOMCTBAa BEIIECTBA M 3JICKTPUUYECKHE
ABJCHUS (MPOIECCHI), HUCIMONB3YS (PUIMUECKHUE BEIUYHMHBI: JJICKTPUUYSCKUM 3apsij,
ANEKTPUYECKOE T0JIe, HAMPsHKEHHOCTH TOJISI, TMOTEHIMAN, Pa3HOCTh MOTEHIIMATIOB; MPHU
ONMHMCAHUM TPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIIONB3YyEMbIX BEIWYUH, UX
0003Ha4YCHUSI U €IUHMIIBI, YKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO
BEJIMYUHY C IPYTUMH BEIUUHMHAMU;

aHAJTU3UPOBATh (PU3UUYECKUE MPOIECCHI U SIBICHUS, UCTIONIb3Ysl PU3HMUECKUE 3aKOHBI
W TOPUHLMIBL: 3aKOH BceMupHoro TsaroteHus, [, II u III 3akonsl HproTOHa, 3aKOH
COXpAaHEHUSI MEXAHMYECKON DSHEPruu, 3aKOH COXPAHEHUS HUMILYJbCa, MPUHIUI
CYyNEpHO3UIMA CWJI, TPHUHIUI PaBHOMPABUS HHEPIHAIBHBIX CHCTEM OTCYETa,
MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHHUS BEIECTBAa, a30BbI€ 3aKOHbBI, CBS3b
CpelHEel KUHETUYECKOW OSHEPruu TEIJIOBOTO JBM)KCHHUS MOJEKYl ¢ aOCOIIOTHOU
TEMIIEpaTypoi, MEPBbI 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPAHEHUS SJIEKTPUUECKOTO
3apsiia, 3akoH KysoHa, mpu 3TOM pa3iaudaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €T0
MaTeMaTHYEeCKOE BBIPAKCHHUE U YCIOBUS (TpaHUIIbI, 00J1aCTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPHHIIMITBI JEHCTBUS MAIWH, MPUOOPOB M TEXHUUYECKHUX
YCTPOWCTB; pa3INyaTh YCIOBUS UX 0€30MMaCHOTO UCTIOIb30BaHHUs B TOBCETHEBHOM KU3HU;

BBITIONTHSITH YKCIIEPUMEHTHI TIO UCCIICOBAHUIO (PU3UUYECKUX SIBJICHHUH U MPOIIECCOB C
UCIIOIb30BAaHMEM TIPSIMBIX M KOCBEHHBIX HM3MEpPEHUM, Mpu 3TOM (POPMYIUPOBAThH
npoOyieMy/3ailady W THIIOTE3y YYEOHOTrO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEITIOKEHHOTO 000y A0BaHUS, TPOBOJIUTH OIBIT U (POPMYITUPOBATH BHIBOBL;

OCYILECTBJIATh MPSIMbIE U KOCBEHHbIE U3MEPECHUS (PU3HUUECKUX BEIUYHH, IPU ITOM
BBIOMPATH ONTUMAIBHBIN CITOCOO0 M3MEPEHUS M HCIIOh30BATh H3BECTHBIE METOIbI OIICHKU
MOTPEMIHOCTEN U3MEPECHUN;



UCCIIEZI0BAaTh 3aBUCUMOCTU MEXy (PU3NUECKMMHU BEIMUYMHAMH C UCIIOJIb30BAaHUEM
NPSMBIX MU3MEpPEHUil, IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTaThl
MOJYYEHHON 3aBUCUMOCTH (DM3WYECKUX BEIMYMH B BUAE TaOIUIl W TpapuKOB, NENaTh
BBIBO/IbI IO PE3yJIbTaTaM UCCIIEIO0BAHUS;

coOro1aTh NpaBuiia 6€30MacHOr0 TPYyAa MPHU MPOBEIEHNUN UCCIIEN0BAHNN B paMKax
y4eOHOIro 3KCIEPUMEHTa, y4eOHO-MCCIe0BAaTEeNbCKOM U MPOEKTHOW NEATENbHOCTH C
UCMOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U JIAOOPaTOPHOTO 00OPYI0BAHHUS;

pemarh pacy€THbIE 3a/la4d C SBHO 3a/JaHHON (PU3MYECKOW MOJEINbI0, MCIOJb3Ys
¢u3nyeckre 3aKOHbl M TNPHUHLMIIBL, HA OCHOBE aHajiW3a YCJIOBUS 33Jayd BBIOMpATh
(u3NYECKYIO0 MOJIENb, BBIAEIATh (PU3NUECKUE BETUYUHBI U (DOPMYJIbl, HEOOXOAUMBIE TS
e pelleHus, NPOBOAUTH Pacdy€Tbl M OLEHUBATh PEAJbHOCTH IOJYYEHHOTO 3HAUYEHUS
(bu3UYeCKON BETUYUHBI;

pemaTrh KadeCTBEHHBIE 3aJaud: BBICTPAWBATH JIOTUYECKH HETPOTHBOPEUUBYIO
LEMOYKY pacCy>kXJI€HHUH ¢ OMOpoil Ha U3yYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3NYECKHE
SIBTICHHS,

UCMOJb30BaTh MPU PEHIeHHH Y4YeOHBIX 3a/lad COBpEMEHHbIe HH(OpMallMOHHBIE
TEXHOJIOTUH ISl IOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIMHN U TIPECTABICHUS YIeOHOU
U HAy4YHO-TIOMYJSApHOH HH(GOpMAIMM, TMOIYYEHHONM U3 pa3IMYHBIX HCTOYHHUKOB,
KPUTHUYECKU aHAJIU3UPOBATH MOTyYaeMyto HH(POPMAIIHIO;

NPUBOANTH TPHUMEPHl BKIAJa POCCHUICKUX W 3apyOCKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE IPOLECCOB OKPYKAIOLIET0 MHUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

UCMOJIb30BaTh TEOPETHUUECKHUE 3HAHUS MO (PU3MKE B TOBCEIHEBHOM >KM3HH JUIS
oOecrieyeHusi O€30MACHOCTH TpU  OOpaleHuu C nOpubdopaMu U TEXHUYECKUMHU
YCTpOMCTBaMU, Uil COXPAHEHUSI 3[0pOBbS M COOJIOJACHUS HOPM 3KOJOTUYECKOTO
MOBEJICHUS B OKPY KAIOIIEH CpeJIE;

paboTath B rpymie ¢ BBHIMTOJHEHHEM Pa3IMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATh
paloTy rpyIIbl, PAalMOHAIBLHO PACIIPENEIISITh 00I3aHHOCTH U TUNIAHUPOBATH JIEATEIIBHOCTD
B HECTaHAAPTHBIX CUTYaIUAX, aJCKBATHO OICHUBATH BKJIAJ KaXKIOTO M3 YYaCTHUKOB
IPYIIIBI B peIIEHUE paccCMaTpuBaeMON TPOOIEMBI.

K xonmy obyuenus B 11 kJjacce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM ypOBHE
JIOJDKHBI OTpaXaTh C(HOPMUPOBAHHOCTh y 00yYaIONINXCSl YMEHUH:

JEMOHCTPUPOBAaTh Ha TMpHUMepax poidb U MecTo ¢GU3MKM B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHON KapTUHBI MHPA, B PAa3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJIOTHH,
B MPAKTUYECKON JEATEIBHOCTH JIOACH, IIEIOCTHOCTh U €IMHCTBO (DU3MUECKON KapTHUHBI
MUDPA;

YUUTBHIBATh TPAHUIBI MPUMEHEHUS HM3YUYCHHBIX (PU3UYECKUX MOJIEICH: TOUYCUHBIN
AIIEKTPUUECKUH 3apsif, JIyd CBETa, TOUCUHBIM MCTOUYHUK CBETA, SJE€pPHAs MOJAEIh aToMa,
HYKJIOHHAsI MOJIeJTh aTOMHOTO SI/Ipa TPH pelIeHNN GU3NISCKUX 3a]1a4;

pacro3HaBaTh (pu3MUYECKUE ABICHHS (TIPOLIECCHI) U OOBICHATH UX HA OCHOBE 3aKOHOB
DIIEKTPOJMHAMHUKH W KBAHTOBOW (M3WKH: DJIEKTPUYECKas MPOBOJAMMOCTh, TEIUIOBOE,
CBETOBOE, XHMHYECKOE, MAarHWTHOE JCWCTBUS TOKA, B3aMMOJCWUCTBUE MAarHHUTOB,
AIIEKTPOMArHUTHAs MHAYKLUS, JAEWCTBUE MArHUTHOTO MOJS HA MPOBOJHUK C TOKOM U
IBWKYIIMUACSA 3apsij, OJCKTPOMAarHWUTHBIE KOJeOaHWsl ¥ BOJHBI, MPSIMOJIHHEHHOE
pacrpocTpaHEeHUEe CBETa, OTPAXKCHHE, MpeJoMJIeHHe, HHTeppepeHuus, TuPpakius u
noJIsIpU3aliis CBeTa, AHWCHepcHs cBera, (oroanekTpuueckuii dddekt (pororddexr),



CBETOBOE JIaBJICHME, BO3HUMKHOBEHME JIMHEWYAaTOTO CIEKTpa aTroMa BOJOPOJA,
€CTECTBEHHAs] U UICKYCCTBEHHAs! paIMOAKTUBHOCTB;

ONKCHIBaTh HW3YYEHHBIE CBOICTBAa BellecTBA (BJIEKTPUUECKHE, MAarHUTHBIE,
ONTUYECKHE, SIEKTPUUYECKYIO MPOBOJUMOCTH PA3JIMYHBIX CpPEl) M DJIEKTPOMArHUTHBIE
ABJIEHUS (IIPOLIECCHI), UCHOJB3Ysl (PU3MUECKUE BEIMYMHBI: IJIEKTPUUYECKUU 3apsi, cujia
TOKa, DJIEKTPUUECKOE HAaIpsHKEHUE, DIIEKTPUUECKOE COMNPOTUBIICHHE, PAa3HOCTh
MOTEHIINAJIOB, AJIEKTPOABIDKYIIAs CUila, padoTa TOKA, MHIYKIMS MAarHUTHOTO TOJISA, CHUJia
Awmrnepa, cuna JlopeHna, WHIYKTUBHOCTb KATYIIKH, JHEPrus 3JIEKTPUUYECKOIO U
MarHUTHOTO TOJIEH, MEpUOJ U YacToTa KoJieOaHUM B KoJieOaTeIbHOM KOHTYpeE, 3apsl U
CHWJIa TOKa B IPOLECCE TapMOHUYECKUX OAJIEKTPOMArHUTHBIX KojeOaHui, (QOoKycHoe
paccTossHUE M ONTHYECKas CWia JIMH3bL, INPU OINWCAHUM NPaBUIBHO TPaKTOBATh
(U3MYECKHUI CMBICT HCIIOJIb3YEMbIX BEJTUYHMH, UX O003HAUECHMSI U E€IUHUIBI, YKa3bIBaTh
(dbopMyIIbl, CBSA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BETUUYHUHY C IPYTUMHU BETUYHMHAMY;

OMKCHIBATh M3yUYEHHBIE KBAHTOBBIC SIBJICHUS W IMPOIIECCHI, UCTIONB3Ys (PU3NYECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, SHEPTUs
U UMITyJIbC (POTOHA, IEPUO/ TOTypacnaaa, SHEPTHsl CBA3H aTOMHBIX siIep, IPU OMMCAHUU
NPABWIBHO TPAKTOBATh (PU3UUECKUI CMBICI UCIOIb3YEMBIX BEJIMYMH, UX 0003HAUCHUS U
€IMHUIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIONINE JAaHHYIO (PU3UYECKYIO0 BEIUYUHY C
JIPYTUMH BEJIMYUHAMU, BBIUMCIATH 3HAUCHHE (PU3NYECKOI BEIIMUUHBI,

aQHAIM3UPOBATH (PU3NYECKUE MTPOLIECCHI U SBJIEHUS, UCIIONB3Ys (PU3NYECKUE 3aKOHBI
U TPUHUUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIbHOIO U MapajuIeIbHOTO COEIUHEHUS
MPOBOJHUKOB, 3aKOH Jlxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHONW WHIYKIWH, 3aKOH
MPSIMOJIMHEHOTO  paclpOCTPAHEHUsI CBETa, 3aKOHbl OTPaXEHUsI CBETA, 3aKOHBI
NpeIOMIICHUs CBeTa, ypaBHeHHe OWHIUTeHa s (oTodddexra, 3aKOH COXpaHEHHS
AHEPruM, 3aKOH COXPaHEHHUS UMITYJIbCa, 3aKOH COXPaHEHUs dJIEKTPUUECKOT0 3apsiia, 3aKOH
COXpaHEHMsI MacCOBOI'0 4MCJIa, OCTyJIaThl bopa, 3aKOH paJuOaKkTUBHOTO pacmnana, Inpu
ATOM pa3iinyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, M0 MAaTEMATHUYECKOE BhIPAXKEHHUE U
yciioBuUs (TpaHUIlbl, 00JIACTH) MPUMEHUMOCTH;

ONpEeNATh HalpaBieHUEe BEKTOpa WHAYKIMM MAarHUTHOTO TOJs MPOBOJHHKA C
TOKOM, CHJIbl AMIiepa U cuiibl JIopeHna;

CTPOUTHh U ONHCHIBaTh M300pa)KEHHE, CO3/1aBaEMOE€ IUIOCKUM 3€pKajloM, TOHKOIi
JINH30M;

BBIMOJIHATH HKCIIEPUMEHTHI TI0 UCCIIEOBAHUIO (PU3NYECKUX SBJICHUM U TPOIIECCOB C
UCIIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX HM3MEpPEHHil: npu 3TOM (OPMYyIHpPOBATh
npoOiieMy/3alady W THIIOTE3y YYEOHOrO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEIJI0KEHHOT0 000pYA0BaHUS, TPOBOJUTH OMBIT U (POPMYITUPOBATH BHIBOAbL;

OCYUIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYUH, NPU 3TOM
BbIOMpATh ONTUMAJIBHBIN CITIOCOO U3MEPEHUS U UCIIONb30BATh U3BECTHBIE METObI OLICHKU
IIOIPEIIHOCTEN U3MEPEHUM;

UCCIIEZIOBAaTh 3aBHCHMOCTH (PM3MUECKUX BEJIMYUH C HCIOJIH30BAHMEM IPSIMBIX
U3MEpPEHU: TMpU OSTOM KOHCTPYUPOBAaTh YCTAHOBKY, (DUKCHPOBATh pE3yJIbTAThI
NOJYYEHHON 3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BUAE TaOIUIl U TPapuKOB, JENaTh
BBIBOJIBI 110 PE3YyJIbTaTaM UCCIIEI0BAHUS;

coOroaTh MpaBuiia 6€30MacHOro TPyAa MPHU MPOBEICHNUN UCCIeI0BaHUN B paMKax
y4e0HOTr0 SKCIEPUMEHTa, Y4eOHO-MCCIEeIOBATENbCKONM M MPOSKTHOW NEATENbHOCTU C
HCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U TaO0OPATOPHOTO 000PYI0BAHUS;



pemaTth pacy€THhIE 3aJaud C SBHO 33JaHHOM (M3NYECKON MOJIENbI0, MCIIONIb3Ys
¢u3nyeckre 3aKOHbl U TNPHUHLMIIBL, HA OCHOBE aHajiW3a YCJIOBUS 33Jayd BBIOMpATh
(U3NYECKYIO0 MOJIENb, BBIACIATh (PU3NUECKUE BEIMYUHBI U (DOPMYJIbl, HEOOXOAUMBIE TS
e pelieHus, NPOBOAUTh PAacUyEThl M OLEHUBATh PEAIbHOCTh IOJIYYEHHOTO 3HAYECHHUS
bu3UYeCKON BETUYUHBI;

pelaTh KaueCTBEHHbIE 3a/lauM: BBICTpaMBaTh JIOTUYECKH HEIPOTHBOPEUHBYIO
LENOYKY pacCy>XJI€HHUH ¢ OMOpoil Ha U3yUeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3NUECKHE
SBJICHUS;

UCMOJb30BaTh NPU PEUIeHWH Y4YeOHBIX 3a1ad COBpPEMEHHbIe HH()OpPMaLMOHHbIE
TEXHOJIOTUU JIJIsl IOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIMM U IIPEICTABICHUS yUeOHOU
U HAy4YHO-TIOMYyJSpHOH HH(POpMAlMM, TMOIYYEHHOHM U3 pa3IMyHbIX HCTOYHUKOB,
KPUTHUYECKHU aHAJIM3UPOBATH MOJTy4aeMyto HH(OPMALIHIO;

OOBSACHATh NPUHLIMIIBI JEUCTBUS MallUH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pas3nuyaTh yCIOBHUS X 0€30MaCHOI0 UCIOIb30BaHMS B TOBCEITHEBHOW KU3HU;

NPUBOJUTh MPHUMEPHI BKJIAJa POCCHICKUX M 3apyOeKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HaYKH, B 00BSCHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHI;

UCMOJIb30BaTh TEOPETHUUECKUE 3HAHUS MO (PU3MKE B TOBCEAHEBHOM >KU3HM IS
oOecrieueHusi 0€30IaCHOCTH TMpH OOpalleHHH C MNpUOOpaMH U TEXHUYECKUMU
YCTpOICTBaMU, I COXPAHEHUsI 3[0pOBbS M COOJIOJACHUS HOPM 3KOJOTUYECKOTO
MOBEJICHUS B OKpY KalolIel cpene;

paboTaTh B IpyIIE C BHIIOJHEHUEM PA3IMYHBIX COLUANBHBIX POJIEH, MJIaHUPOBATh
paloTy IrpyIIbl, PAlMOHAIBLHO PACIPENENIATh 00A3aHHOCTH U TUIAHUPOBATH JIEATEIbHOCTD
B HECTaHJAPTHBIX CHUTYallUsAX, aJI€KBATHO OLICHMBATh BKJaJ KaXKJIOTO M3 YYAaCTHHKOB
IpyIIBI B pelIeHHE paccMaTpUBaeMOn MPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne /i HaumeHoBaHue pa3aesioB H TeM Kontpoapueie  TIpakTuueckue (undposbie)
NMporpaMmal Bcero 5 5 o0pa3oBarTe/ibHbIE
patoThI padoThI pecypesI
Pa3znen 1. ®PUBUKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
11 du3nka 1 METOAbI HAYYHOTO ) bubanoreka LHOK
) MO3HAHUS https://m.edsoo.ru/7f41bf72
Uroro mo pazaeny 2
Paznen 2. MEXAHUKA
bubnuoreka [IOK
21 Kuemariica . hitps://m.edsoo.ru/741bf72
bub6anoreka IIOK
22 Aumaminica ! https:/m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHbI COXpPaHEHUSI B MEXaHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubmmnoreka [JOK
' KMHETUYECKON TEOpUHn https://m.edsoo.ru/7f41bf72
bu6mmoreka IIOK
32 OCHOBEI TEPMOHHAMHKH 10 : https://m.edso0o.ru/7f41bf72
33 ArperatHble COCTOSIHUS BEILIECTBA. 5 bubanoreka [JOK

da30BbIE IIEPEX0IbI

Uroro no pazneny 24

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




Pa3nea 4. JIEKTPOANHAMUKA

bu6mmoreka [IOK
41 IICKTPOCTATHKA 10 https:/m.edsoo.ru/7f41bf72
49 [ToCTOSTHHBIN PIEKTPUUECKUH TOK. 12 bubnuoreka [IOK
' Toku B pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 63

[TPOI'PAMME




11 KUIIACC

Kosaun4vecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposwbie)
Kourpouabsubie IIpakTHnueckue
n/n MPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgea 1. QJJIEKTPOANHAMMUKA
11 MarsurtHoe 1oje. 11 1 3 bubnuoreka [IOK
) DJIEKTpOMAarHuTHasi MHIYKIHUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paszpnen 2. KOJIEBAHUSA U BOJIHbI
71 MexaHu4ecKue u 9 1 bubnuoreka [IOK
) AJIIEKTPOMArHUTHBIC KOJICOAHUS https://m.edsoo.ru/7f41c97¢c
29 MexaHu4eckue u 5 1 bu6mmoreka [IOK
) ANEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
bu6anoreka IIOK
2.3 Onrrka 10 3 https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 24

Pasznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

OCHOBBI CIENUAIBHON TEOPUU
OTHOCUTENBHOCTHU

3.1

Hroro no pasgeny

Pasznen 4. KBAHTOBASA ®U3UKA

4.1 DJIeMEHTHI KBAHTOBOU OINTHUKU

4 1

4

bu6mmoreka IIOK
https://m.edsoo.ru/7f41c97¢c

bu6mmoreka IIOK
https://m.edsoo.ru/7f41c97¢c




bu6mmoreka [IOK

4.2 Crpoenme atoma 4 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
4.3 ATOMHOE 771p0 > https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Pa3nea 5. 9JIEMEHTBI ACTPOHOMHUHU U ACTPODPU3UKHU

51 DJIeMEHTBI aCTPOHOMHUHU U 7 bubanoreka [JOK
) acTpoPU3UKHU https://m.edsoo.ru/7t41c¢97c
Hroro no pazneny 7
Pa3nen 6. OBOBIHIAIOLIEE IOBTOPEHUE
bubnuoreka [IOK
6.1 Obobmaromee nosTopernue 4 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
PesepBHoe Bpems 3
OBILEE KOJIMYECTBO YACOB ITO 63

I[TPOTPAMME




IHOYPOYHOE INIVTAHUPOBAHHUE

10 KUJIACC
N KosnvecTBO 4acos Jlata DJIeKTPOHHBbIE HU(PPOBbIE
. Tema ypoka Kontpoabnbie IIpakTuueckue 00pazoBaTe/bHbIe
n/n Bceero H3yYeHMsl
padoThbI padoThbI pecypchl
®dusuka — HayKa o
1 npupoe. Hayunsie meTo bl 1 bubanoreka [JOK
MO3HAHUS OKPYKAIOLIETO https://m.edsoo.ru/ff0c32e2
Mupa
Ponb u MecTo Gpu3uku B
dhopMupoBaHUU
’ COBPEMEHHOM HayYHOU 1 bubnuorexa [IOK
KapTUHBI MUpPA, B https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKOU
JNEITEIILHOCTH JIOAeN
MexaHn4ecKkoe IBUKEHHUE.
OTHOCHUTENBHOCTD
3 MEXaHUYECKOTO IBHKEHUSI. 1 bubmorexa IIOK
https://m.edsoo.ru/ff0c3508
[Tepememnienue, CKOpOCTb,
YCKOpEHUe
4 PaBHOMepHOE 1 bubanoreka [HOK
IIPSIMOJIMHENHOE IBUKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE 1 bu6mmorexa [IOK
MPSMOJIMHEHHOE JIBU)KEHUE https://m.edsoo.ru/ff0c372e
CB00OOIHOE T1aJIEHHE. Butmiorexa [[OK
6 Yckopenne cBOOOTHOTO 1

najacHus

https://m.edsoo.ru/ff0c39cc




KpI/IBOJIHHeI)'IHOC JBHXCHHUC.

a0COJIFOTHO TBEPIOTO Tea.
MowmenT cuibl. [1edo

7 JIBmeHue maTepuaibHOU bubmmorexa HOK
https://m.edsoo.ru/ffOc3ada
TOYKH IO OKPY>KHOCTHU
[TpuaIMI
| oo e B LOK
. https://m.edsoo.ru/ffO0c3be8
otcyeTa. [lepBblii 3aK0H
Hprotona
Macca tena. Cuia.
| mom e BiGores 10K
) https://m.edsoo.ru/ffOc3be8
HreroTona misg
MaTepHaTbHON TOYKU
10 Tperuii 3akoH HproToHa bubanoreka [JOK
JUISL MaT€pHaJIbHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMHUPHOT'O
11 TsaroTeHus. Cuma TsSHKeCTH. bu6mmoreka [IOK
[IepBas kocmMuueckas https://m.edsoo.ru/ff0c3d00
CKOPOCTh
12 Cuna ynpyrocTtu. 3aKoH bubnuoteka [IOK
I'yka. Bec Tena https://m.edsoo.ru/ffOc3el8
Cuna TpeHusl.
K HUIACHT TPECHUA.
13 CSI?I?%OEPSTI/IBH%?—H/IH npu bubmmorexa OK
https://m.edsoo.ru/ffOc3f76
JIBIDKCHUHM TeJia B
KUJKOCTH UJIU Ta3e
[ToctynarensHoe u
14 BpalaTeibHOE IBUKECHUE bubnuoreka [IOK

https://m.edsoo.ru/ff0c41a6




15

16

17

18

CUJIBI. Y CIIOBUS paBHOBECHS
TBEPIOTO TETA

Nmnynbc MatepuanbHOU
TOYKH, CUCTEMBI
MaTepuaIbHbIX TOYEK.
Nmmynbe cumbl. 3aK0H
COXpaHEHHUs UMITYJIbCA.
PeakTtuBHOE ABMKEHIE

PaGoTta 1 MOIIHOCTh CHIIBI.
Kunernueckas sHeprus
MaTepHanbHOH TOUKH.
Teopema 00 n3mMeHeHUHU
KMHETHYECKOH SHEPTUN

[ToTennansHast S3HEPTHs.
[TorennmanbHas sHEprus
yIpyro 1eGopMUpOBaHHOM
npyxuHbIL. [loTeHIInanpHas
SHEPTUsl Tesia BOIU3HU
MOBEPXHOCTH 3€MIIH

[TorenumaneHbIe U
HEMOTCHIUAJIbHBIE CHUIIBL.
CBs13b pabOTHI
HETOTEHIIMAJIBHBIX CUJI C
W3MEHEHUEM
MEXaHUYECKOU DHEPIUHU
CHUCTEMBI TeJ. 3aKOH
COXPAHEHUSI MEXaHUYECKOU
SHEpPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

bu6mmoreka IIOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHnas paboTa
«HccnenoBanue cBsI3HU




20

21

paboOTHI CHJIBI C
U3MEHEHHEM
MEXaHNYECKOU SHEPTUHU
TeJa Ha pUMepe
pacTsHKEHUS pE3UHOBOTO
KIyTay

KontponpHas pabora mo
Teme «KuHemaruka.
JlnHamuka. 3aKOHBI
COXpAHEHUS B MEXaHUKE)

OCHOBHBIE ITOJIOKEHHUS
MOJIEKYJISIPHO-
KMHETHUYECKON TEOPHH.
BbpoyHOBCKOE nBHKEHHE.

Auddysus

bu6anoreka IIOK
https://m.edsoo.ru/ffOc4b74

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

22

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHUS YaCTHUI]
BemiecTBa. Mojenn
CTPOCHMUS Ira3o0B,
KHUJIKOCTEN U TBEPABIX TEI

23

24

Macca Monekyi.
KomuuaecTBo BelecTna.
[ToctrosiHaas ABoraapo

TennoBoe paBHOBECHE.
Temneparypa u eé
n3Mepenue. [kana
temnepatyp Llenbcus

25

Wneansrprii raz 8 MKT.
OcHoBHoe ypaBHenne MKT

bu6anoreka IJOK
https://m.edsoo.ru/ffOc4fde




26

27

28

29

AOGcomoTHas Temmneparypa
KakK Mepa cpeaHei
KMHETUYECKON DHEPTUU
JIBUKEHHS MOJIEKYJL.
VYpaBHenne MeHnaeneeBa-
Knaneiipona

3akoH /lanpToHa. ['a3oBbIC
3aKOHBI

JlabopaTtopnas pabota
«HccnenoBanue
3aBUCHUMOCTHU MEXKITY
rapamMeTpaMu COCTOSTHUS
pa3peKEHHOT0 Ta3a
N3omporiecchl B HieaIbHOM
raze u ux rpaguueckoe
Mpe/ICTaBlICHUE

bu6anorexa IIOK
https://m.edsoo.ru/ffOc511e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BryTpenHss sneprus
TEPMOJIUHAMUYECKON
CUCTEMBI U CIIOCOOBI €&
n3MeHeHus1. Konnuectso
TEIJIOTHI U paboTa.
BnyTtpeHnHss sHEeprus
OJIHOATOMHOTO UJICATHLHOTO
rasa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

31

32

Bunel Tenonepenauun

VY nensrHasg TEMII0OEMKOCTD
BerlecTBa. KonnuecTBo
TEIUIOTHI IPU

bu6mmoreka IIOK
https://m.edsoo.ru/ffOc5c36

bu6mmoreka IIOK
https://m.edsoo.ru/ffOc5c36




TerIonepeaaye.
AnmabaTHbIi nporiecc
[IepBblii 3aK0H
TEPMOJIMHAMUKU U €T0

bu6anoreka IIOK

33 MPUMEHEHUE K https://m.edsoo.ru/ffOcSefc
M30IpoIeccaM
Heob6patumocTts nporieccon Bubnmorexa [[OK
34 B pHpoze. BTOpoi 3akon https://m.edso0o.ru/ff0c6230
TEPMOTUHAMUKH
35 [Tpunanun nevictBust u K11 bu6anoreka IIOK
TEIUIOBOI MAaIIUHEI https://m.edsoo.ru/ff0c600a
36 uxn Kapao u ero KITJI
37 DKOJIOTHYECKHE MTPOOIEeMBI
TETJIOOHEPTEeTUKHI
Obobmarommii ypox Bu6mmotexa [TOK
38 «Monexynspras drsmia. https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOJIUHAMUKI
KonTponsHas padora o
39 TeMe «MouekyspHast bubanoreka [HOK
n3nka. OCHOBEI ttps://m.edsoo.ru/ffOc6a
O h //m.ed /ff0c6a50
TEPMOTUHAMUKI
[TapooOpazoBanue u Bubmorexa [IOK
40 konzencauys. Menapenne v https://m.edsoo.ru/ff0c63b6
KUIEHUE
41 ?T?{C::H?;I;:z; BJIQYKHOCThH bubmmorexa HOK
Bo3tyxa. HachileHHB1i map https://m.edsoo.ru/ff0c64d8
42 TBépnoe temno. bu6muorexa [IOK

KpI/ICTaJ'IJ'II/I‘IeCKI/Ie u

https://m.edsoo.ru/ff0c65f0




aMmop(QHBbIe Tea.
AHU30TpOIHS CBONCTB
KpucTtamuioB. JKunkue
Kkpuctauibl. CoOBpeMeHHbIE
MaTePHAITBI

IlnaBiaenue u
KpUCTAIIU3amus. Y AeIbHas

bu6mmoreka [IOK

43 TEIJI0TA IUIABJICHUS. https://m.edsoo.ru/ff0c6708
CyOnumarus
A4 YpaBHEHHE TETIOBOTO bubnuorexa [IOK
Oaytanca https://m.edsoo.ru/ff0c6820
DJIeKTpu3aius Tell.
45 DinekTpuueckui 3apsa. Jsa bubnuoreka [IOK
BHUJIA AJICKTPUUECKUX https://m.edsoo.ru/ffOc6bcc
3apsiioB
[TpoBOAHMKH, TUITEKTPUKHU
46 Y MOJIYTIPOBOJAHUKHU. 3aKOH bubanoreka [JOK
COXpaHECHUS https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsiia
41| Sueon Kynons. Tommmmnst uorexa LIOK
N https://m.edsoo.ru/ff0c6ced
ANEKTPUUCCKUM 3apsij
Hanpsxk€aHocTh
5 | ommeronn BiGores 10K
N https://m.edsoo.ru/ff0c6df2
AMEKTPUICCKUX TTOJICH.
JInauun HanpsHKEHHOCTH
49 Pabora cun bubnuoreka [IOK

QJICKTPOCTATHYCCKOI'O I10JIA.

https://m.edsoo.ru/ffOc6100




50

51

52

Ilorenmman. PazHocth
IMOTEHIINAJIOB

[IpoBogHUKH 1
JTUBJIEKTPUKH B
AJIEKTPOCTATUYECKOM TIOJIE.
JlnnexTpudeckas
MPOHHUIIAEMOCTh

DNEeKTPOEMKOCTb.
Konpaencarop

DIIEKTPOEMKOCTD TNTIOCKOTO
KOHJIEHCATOpa. JHEPrus
3apsSKEHHOTO
KOHJIeHcaTopa

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7018

bubnuoreka [IOK
https://m.edsoo.ru/ff0c7126

bu6anoreka IIOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTopnas pabota
"U3mepenue
AJIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[IpuHuMn nencTBus u
MIPUMEHEHHE
KOH/JICHCATOPOB,
KOIHMPOBAJILHOI'O arapara,
CTPYMHOTO IPUHTEPA.
DneKkTpocTaTuyeckas
3amuTa. 3a3eMICHUE
AMEKTPOIPUOOPOB

55

DJIEKTPUYECKUH TOK,
YCJIOBUS €r0
CYyIIIECTBOBAHUS.
[TocTostaubIl TOK. CHnna
Toka. Hampsbxenue.




56

57

58

Conporunenue. 3aKoH
Owma 7151 ydacTka 1emnu

[TocnenoBaTenbHOE,
napasuieIbHOe, CMEIIaHHOE
COCJIMHCHUE TIPOBOTHUKOB.
JlabopaTopnas pabota
«M3ydyeHne cMemmanHoro
COCIIMHEHUS PE3UCTOPOBY

PabGora u MmouHoCTh
AJIEKTPUYECKOTO TOKA.
3akoH J[xoyms-Jlenna

3axkoH OMa 1 ITOJTHOU
(3aMKHYTOI)
AEKTPUUYECKOM IIETIH.
KopoTtkoe 3ambikanue.
Jlaboparopnast pabota
«3mepenne D1C
HMCTOYHUKA TOKA U €TO
BHYTPEHHETO
COTIPOTHBIICHUSD

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

bu6anoreka IIOK
https://m.edsoo.ru/ffOc7838

bub6anoreka IIOK
https://m.edsoo.ru/ffOc7ae0

59

60

Pe3epBHbIit ypoK.
KonTtponpshas pabora mo
TeMe "DneKkTpoauHaMuka' /
Bceepoccuiickas
npoBepovHas padoTa
O060o06marmmii ypok
«ONEeKTpOAMHAMUKAY /
Bceepocculickas
MpoBepouHas pabora

bu6nmuoreka LIOK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka IIOK
https://m.edsoo.ru/ffOc88be




61

62

DJIEKTpOHHAS
MPOBOJAMMOCTD TBEPABIX
METaJIOB. 3aBUCUMOCTh
COTIPOTHBIICHUS METAJIIOB
OT TEMIIEPATYPHL.
CBepxnpoBOANMOCTD
DNEKTPUYECKHl TOK B
Bakyyme. CBolcTBa
AJIEKTPOHHBIX ITyYKOB

63

[TonynpoBogHuKH, X
COOCTBEHHAsl U PUMECHAs
MIpOBOAUMOCTh. CBOMCTBA
p—n-nepexoa.
[TonynpoBogHUKOBBIE
puodOpHI

bu6anoreka IIOK
https://m.edsoo.ru/ffOc84ae

64

DNEeKTPUUECKUH TOK B
pacTBOpax M pacruiaBax
AJEKTPOJIUTOB.
DNEKTpOoIUTHYECKas
JUcconanus. DIEKTPOIIU3

bu6anorexa IIOK
https://m.edsoo.ru/ffOc82ba

65

DJIEKTPUYECKUH TOK B
razax. CaMocTOSATENbHbBIN U
HECAMOCTOSITEIIbHBIN
pazpsan. Monnus. [1nazma

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc84ae

66

DnexTpuuecke npudopsl U
YCTPOMCTBA U UX
MPaKTUYECKOE
npuMeHenue. [IpaBuna
TEXHUKHU 0€30MaCHOCTH

bu6mmoreka IIOK
https://m.edsoo.ru/ffOc86fc




67

KontponpHas pabora mo
TemMe «DJIEKTPOCTaTHKA.
ITocTostHHBIN
BJIEKTPUYECKUM TOK. TOKM B
Pa3IMYHBIX CPEIAxX»

bu6anorexa IIOK
https://m.edsoo.ru/ff0c8a8a

68

Pe3epBHBIi ypoOK.
O06o001marmuil ypox mo
temaM 10 kiracca

OBUIEE KOJIMYECTBO YACOB
I10 ITPO'PAMME

68

bu6anoreka IIOK
https://m.edsoo.ru/ffOc8f6¢c




11 KUIIACC

KoaundecTBo 4acosB

DJIeKTPOHHBbIE MU(PPOBbIE

3apSHKEHHYIO YaCTHILY.

Ne Jara
Tema ypoka Koutpoabubie IIpakTunueckue o0pa3oBarTe/ibHbIE
n/n Bcero U3y4YeHMs
padoTbI padoThI pecypchl
ITocTOstHHBIE MAaTrHUTEI U UX
B3aMMOJIEUCTBHE.
1 MaruautHoe nosie. Bektop 1 bubanoreka [JOK
MarHUTHOW UHIYKIIWU. https://m.edsoo.ru/ff0c9778
JInHUY MarouTHOM
WHIYKIIAH
MarnutHoe nose
IIPOBOIHUKA C TOKOM.
’ OI:'I HT% crena 1 bu6mmoreka [IOK
p . Aa. https://m.edsoo.ru/ff0c98fe
BzaumoneiicTBue
MIPOBOHUKOB C TOKOM
JIaGoparopHas pabora
3 «3 EeHHIe): MarI;H/ITHOFO 1 1 Bubmuorexa IOK
Y https://m.edsoo.ru/ff0c98fe
TMOJIS KATYIIIKUA C TOKOM»
JlelicTBME MAarHUTHOTO
TOJIs1 Ha MPOBOJIHUK C
TokoM. Cuna Amrepa.
4 JIaGopaTopHas a6(I))Ta 1 1 Bubmaorexa IIOK
parop P . https://m.edsoo.ru/ff0c9ac0
«HccnenoBanme 1eNCTBUS
IMIOCTOSIHHOT'O MarHuTa Ha
paMKy C TOKOM»
eliCTBHE MAarHUTHOTO
A bu6mmoreka IIOK
S5 IOJISI Ha IBHOKYILYIOCS 1

https://m.edsoo.ru/ff0c9df4




Cua Jlopenma. Pabora
cuiibl JIopeHna

DJIEKTpOMarHuTHas
nHaykuus. [lotok BekTopa
MarHUTHOM UHIYKIIUH.
OJ1C unaykuuu. 3aKoH
AIEKTPOMATrHUTHOMN
nHaykuuu dapanes
JlabGopartopnas pabota
«HccienoBanue aBiIeHUA
AIIEKTPOMArHUTHOMN

WHTY KA

bu6anoreka IIOK
https://m.edsoo.ru/ffOcal 50

NHIyKTUBHOCTB. SIBIICHME
camouHaykuuu. J1C
CaMOMHAYKIHUH. JHEPTHUs
MarHUTHOTO IOJISI KaTylIKH
C TOKOM.
DJIEKTPOMArHuTHOE MOJIE

bu6mmoreka IIOK
https://m.edsoo.ru/ff0ca600

TexHuueckne ycTpoucTBa u
UX IPUMECHEHUE:
IIOCTOSIHHBIE MarHUTHI,
JJIEKTPOMArHUTBHI,
DIIEKTPOABUIATEID,
YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTULl, UHAYKIIMOHHAs
neyb

10

O6o06maronuit ypok
«MarsaurtHoe moiJe.
DJIEKTPOMAarHuTHas
WHTYy KLU

bubmmoreka LIOK
https://m.edsoo.ru/ffOcab82




11

12

KounTponsHas padora 1o
TeMe «MarHuTHoe moJe.
DNeKTpOMarHuTHas
WHTYKLIHS

CB0OO/IHbIE MEXaHUYECKUE
Kosie0aHusl.
['apmMoHnyeckue
KoseOaHus. Y paBHEHHE
TapMOHHYECKUX
koneOanuii. [IpeBparenue
SHEPTUH

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

bubnuoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopartopnas padota
«HccnenoBanue
3aBHCHMOCTH TIEpHO/Ia
MaJIbIX KoJIeOaHu rpy3a Ha
HUTH OT JUTMHBI HUTU U
MacChl TPy3a»

14

15

KonebarenbHbIl KOHTYP.
CB00OOIHBIE
AJIEKTPOMArHUTHBIC
Koe0aHUs B MIcaIbHOM
KoJIeOaTeTbHOM KOHTYPE.
AHaNorus Mexnay
MEXaHUYECKUMH U
AJIIEKTPOMArHUTHBIMH
KOJIeOaHUSIMU

®opmyna Tomcona. 3akoH
COXpaHCHHMS SHEPTHH B
AACATBHOM K0Je0aTeabHOM
KOHTYpE

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcb820

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcb9c4




16

17

ITpencraBnenue o
3aTyXaloUMX KOJIeOaHUsIX.
BrinyxneHHbie
MeXaHU4eCKHe KoueOaHusl.
Pe3onanc. BeinyxneHHble
DIIEKTPOMAarHUTHBIE
KOJIEOaHMsI

[IepeMeHHBIN TOK.
CunycouanbHbIN
MEPEMEHHBIN TOK.
MoUIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYJHOE U
JICUCTBYIOIIICE 3HAUCHUE
CUJIbI TOKA U HAMIPSKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

bu6anoreka IJOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpancdopmatop.
[IpousBoacTBo, nepenaya u
noTpebaeHue
AIEKTPUYECKON SHEPTUH

YerpolcTBo u
IIPaKTUYECKOE PUMEHEHUE
AIIEKTPUYECKOIO 3BOHKA,
reHepaTopa IepeMEeHHOT0
TOKa, TUHUN
JJIeKTponepenayd
DKOJIOTUYECKUE PUCKU TIPU
IIPOU3BOJICTBE
anekTpod3Heprun. Kynerypa
WCIIOJIb30BAHUS
3JIEKTPO3HEPIUU B
MMOBCEIHEBHOM KU3HU

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cc324




MexaHnuyeckue BOJIHBI,

YCIJIOBUS PacpOCTPaHEHHUS.

[Tepuoa. CxopocThb

bu6anorexa IIOK

21 pacnpoCTpaHeHUs U IJIMHA https://m.edsoo.ru/ffOcca54
BosHBL. [lonepeunsie n
POJOIBLHBIE BOJIHBI
3ByK. CKOpOCTh 3BYKA.
22 Fp};MKOCTE 3BYKa. }I;BICOTa bubmmorexa HOK
https://m.edsoo.ru/ffOcccOc
ToHa. TemOp 3ByKa
DJIEKTPOMArHuTHbHIE
73 BOJIHBI, UX CBOMCTBA U bubnuoreka [IOK
ckopocts. lkana https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJH
[IpuHIMIIBI paAUOCBS3H U
24 TeyeBuAcHuA. Pa3Butue
CPE/ICTB CBSI3H.
Paagnonokanus
75 KonTtponshas padora bubanoreka [JOK
«Konebanust 1 BOJHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMmonuHeniHoe
acIpOCTPaHEHHE CBETA B
26 EJIHOI;)OHPIIDOﬁ cpene. bubmmorexa OK
. https://m.edsoo.ru/ff0cd350
ToudeuHbIil ICTOUHUK CBETA.
Jlyu cBera
OrtpaxxeHue cBeTa. 3aKOHbI
7 OTpa)KCHHMsI CBETA. bubnuoteka [IOK
[Toctpoenne n3o0pakeHHit https://m.edsoo.ru/ffOcd4e0
B IIJIOCKOM 3€pKajie
73 [Ipenomnenue cera. bubnuoteka [IOK

[TonHoe BHYTpEeHHEE

https://m.edsoo.ru/ffOcd7{6




otpaxenue. [IpenenbHbIin
YTOJI IOJIHOI'O BHYTPEHHETO
OTpaKEHUS

29

Jlaboparopnas padota
«M3mMepenue mokasares
PETOMIICHHS CTEKIIa»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd67a

30

JInnssl. [locTpoenne
U300paKEHUH B JINH3E.
®opmyJia TOHKOHN JTUH3BI.
YBenuueHue JTuH3bI

bubnuoreka [IOK
https://m.edsoo.ru/ffOcddle

31

JlaGopartopnas padota
«HccnenoBanue CBOMCTB
n300pakeHUM B JTUH3AX»

32

33

34

Hucniepcus cBera.
CrnosxxHbIH cocTaB 6enoro
cgera. LIBet. JlabopaTopHas
pabora «HaGmronenue
JICTIEPCHH CBETa»
WNurepdepennus cpera.
Hudpaxuus ceera.
JudpakimonHas peméTka
[TorepedyHOCTh CBETOBBIX
BouH. [Tomsipu3zarus ceera

bu6mmoreka IIOK
https://m.edsoo.ru/ffOced22

bu6nmuoreka LIOK
https://m.edsoo.ru/ffOcf02e

35

36

OnTuueckue npubopsl U
YCTPOMCTBA U yCJIOBUS HX
0€30MacHOr0 NPUMEHEHHUSI

['panuibl IpUMEHUMOCTH
KJIACCUYECKOM MEXaHUKH.
[Toctynatsl cienuanbHOU
TEOPUHU OTHOCUTEIbHOCTH

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcf862




OTHOCHUTENTHLHOCTh
OJHOBPCMCHHOCTH.

bu6mmoreka [IOK

37 3ameyieHre BpEMEHU U https://m.edsoo.ru/ffOcfa4?2
COKpaIlleHUE JJIUHBI
DHeprus U UMITYJIbC
SITUBUCTCKOW YaCTHIIBI.
38 IC)IGBJ:BL Ma(():CISI CO 3Heegzm;71 u bubmmorexa OK
https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPIUs
MTOKOS
KonTponsnas padora
39 «Ontuka. OCHOBBI bubnuoreka [IOK
CHeUalIbHON TEOPUU https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJILHOCTH
o | o Sopuyme B 10K
' https://m.edsoo.ru/ffOcfe 16
UMITyJIbC (hoTOHA
OTKpBITHE U HCCIIEIOBAHUE Bubnmorexa [[OK
41 poroshexta. Ombrrer A, https://m.edsoo.ru/ffOcffc4
I'. CroneroBa
3akonsl poTtodrddekra.
P i BiGmores 10K
https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna»
dboTodrddexta
JlaBnenue ceera. ONbITHI
43 I1. H. JIeGenena. bu6mmoreka IIOK
XHUMHYECKOe JeHCTBHUE https://m.edsoo.ru/ff0d04a6
CBETa
A4 TexHnyeckne yCcTpomucTBa u

IIPaKTHYECKOE




pPUMEHEHHE:
dboTo3eMeHT, POTOTATIHK,
cosiHe4Hast OaTtapes,
CBETOHO/

Pemenue 3amau mo teme

45 «DJIeMEHTBbI KBAaHTOBOU bubmmorexa ITOK
https://m.edsoo.ru/ff0d0302
OITHUKU
Monens atoma ToMmcoHa.
OmnsiTel Pe3epdopaa 1o
46 paccessHuIo ali(til)acI:)TII[/m. bubmmorexa ITOK
https://m.edsoo.ru/ff0d091a
[InanerapHast MOJIEIb
aToma
bu6anoreka IIOK
47 Hoctynatsr bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u normnoueHue
TOHOB IIPH IEpex
48 S)TOOl\(/:a((; Oﬂioroesgogﬁf{ bubmorexa ITOK
" https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Jpyrou. Bumapl
CIIEKTPOB
BoaHoBbI€ cBOMCTBA
o | e Bomms e ot B LOK
https://m.edsoo.ru/ff0dOca8
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTyUYeHHUE
OTtkpblITHE
paanoakTUBHOCTH. OTBITHI
50 Pesepdopaa o bu6mmorexa HOK
ONPEACIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAOAKTUBHOTO

H3JIYUYCHUA




51

52

53

54

55

CgoiicTBa annpa-, 6eTa-,
raMMa-u3JTydCHHUS.
Brusiare paanoakTHBHOCTH
Ha JKUBBIC OpTaHU3MBbI

OTKpBITHE TTPOTOHA U
HelTpoHa. M30Tonsl.
Anbda-pacmna.
DJIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmal.
["amma-u3nydenue

OHeprus CBsI3U HyKJIOHOB B
anpe. SlnepHele peakuuu.
SnepHbIN peakTop.
[TpoGnembl, NepCEeKTUBEL,
DKOJIOTUYECKHUE ACTIEKThI
SIICPHOM PHEPTETUKU

DJIeMEHTapHbIC YACTUIIHI.
OTKpbITHE ITO3UTPOHA.
MeToab1 HaOJIIOICHUS 1
perucrpanuu
AJIEMEHTAPHBIX YACTHII.
Kpyrubiii cron
«@DyHIaMEHTaJIbHbIE
B3aMMOJICUCTBHSL.
EnunctBo dusnueckoit
KapTHUHBI MUPa

Orarbl pa3BUTHL
actpoHomud. [Ipukimangnoe
Y MHPOBO33PEHYECKOE
3HAYEHNE ACTPOHOMMUM.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

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

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0e38




Bun 38é31H0r0 HEOA.
Co3sBe3nusl, SipKUe 3BE3BI,
IUIAHEThI, UX BUINMOC
nBmxenne. ConHeyHas
cucTeMa

56

57

Conuue. Conneuynas
aKTUBHOCTH. McTOUHUK
sHeprun CoJtHIa U 3BE3]

3BE3/1bI, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/bI
rJIaBHOM
MMOCJICJ0BATEIBHOCTH.
BuyTpennee ctpoenue
3B€31. COBpEMEHHBIE
MPEJICTaBJICHUS O
MPOUCXOXKIACHUU U
spoJrrou COJTHIIA U 3BE3]T

58

Mneunsiii [Iyte — Hama
I'anmakTuka. [Tonoxxenue u
nexedne CoiHIa B
I'anmakTuke. I'anakTukmy.
YEpHble ABIPHI B A1pax
rajJakTHuK

59

Bcenennas. Pazoeranue
rajnaktuk. Teopus
Bosbiioro B3pbiBa.
PenukroBoe uznyuyenue.
MertarajgakTuka

60

Hepemiennbie mpoOiemsl
ACTPOHOMMHU




61

KounTponsnas padota
«INEeMEHTBI aCTPOHOMHHU U
acTpOPUBUKI»

62

63

O606maronuii ypok. Poib
(GU3UKHA U aCTPOHOMUH B
AKOHOMHUYECKOMH,
TEXHOJOTUYECKOM,
COLIMAJIbHOM M ATUYECKOMN
chepax AesITeNbHOCTH
YyeJ0BeKa

O6o6maromuii ypok. Ponb
U MECTO (PU3UKHU U
ACTPOHOMHH B
COBPEMEHHOM HAay4YHOU
KapTHHE MHpa

64

O60o6maromuii ypok. Ponb
dbuznueckoi Teopun B
dbopMupOBaHUH
MPEJICTABICHUN O
¢bu3znueckoi KapTUHEe MHUpa

65

O6o0mmaronuii ypok.
Mecto puzndeckoit
KapTUHBI MUpa B 001IeM
pALy COBPEMEHHBIX
€CTECTBEHHO-HAayYHBIX
MPEJICTABICHUN O IPUPOLE

66

Pe3epBHBIN ypOK.
MaruautHoe noie.
DJIEKTPOMArHUTHAS
VUHIYKLHAS




Pe3epBHbIil ypok. OnTHKA.
67 OCHOBBI CITeIMAILHOMN
TEOPUH OTHOCHTEIBHOCTH

Pesepnriii ypok. KBanToBas
¢buznka. DIeMeHThI
ACTPOHOMHHU U
acTpou3uku

OBIIEE KOJIMYECTBO YACOB
I10 ITPO'PAMME

68

68

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMOBI

10 KJIACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

10.1

10.2

10.3

10.4

10.5

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl OCBOCHUSA
OCHOBHOM 00pa30BaTe/ILHOI NMPOrPaMMbl CPeIHEro 001ero
oOpa3oBaHus

JIeMOHCTpUpPOBaTh Ha MpUMEpPax pojb U MECTO (PU3MKU B
(OopMHUpPOBaHUU COBPEMEHHON Hay4yHOW KapTHUHBI MHUpPaA, B
pa3BUTHM COBPEMEHHOM TEXHMKM M  TEXHOJIOTMH, B
IIPAKTUYECKON NEATENBHOCTH JIIOAEH

YYuThIBaTh TPAHUIIBI MPUMEHEHHS H3YYCHHBIX (PU3NUECKHUX
MOJIETICH: MaTepuajbHas TOYKa, HWHEpLHaIbHAs CHUCTEMA
oTcuéTa, abCOIFOTHO TBEPIOE TENO, HUACATbHBIN Tra3; MOJACIH
CTPOEHHUS Ta30B, XUJIKOCTEH W TBEPIABIX TEJN, TOUYCUHBIN
AICKTPUICCKUM 3apsi — IIPH PEIICHUH PU3HIECKUX 3a71a4

Pacno3naBath Qusnueckue siBneHus (pouecchl) U OObICHIThH
MX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-
KMHETHYECKON TEOPUHU CTPOEHHUS BEIllECTBA u
3JEKTPOJUHAMUKHU: PAaBHOMEPHOE M  PaBHOYCKOPEHHOE
NpSIMOJIMHENHOE  JBUXKEHUE, CBOOOJHOE TMaJeHUE Tell,
JBUKEHHUE 10 OKPYXHOCTH, MHEPLMS, B3aUMOJECHCTBHUE TEI;
mupdysusi, OpoyHOBCKOE ABUKEHUE, CTPOCHUE KUJIKOCTEH U
TBEPIBIX Tell, M3MEHEHHEe O0O0bEéMa Tel TpH HarpeBaHUU
(oxmaxkieHunn), TEIUIOBOE paBHOBECHE, VCIapeHue,
KOHJIEHCAllMsl, [JaBJ€HUEe, KpUCTANIU3alus, KHUIICHUE,
BJIQXXHOCTh BO3/YXa, IOBBILICHUE JABJIEHHUS ras3a IpU €ro
HarpeBaHUHU B 3aKPBITOM COCYZE, CBSI3b MEXKY MapaMeTpaMu
COCTOSIHMSI Tra3a B U30Ipoleccax; JJIEKTpU3alus Tell,
B3aMMOJICVICTBHE 3apsI0B

OnuceIBaTh MEXaHUYECKOE JIBUYKEHUE, UCTIONB3YS (PU3NYECKUE
BEJINYMHBL: KOOpJAMHATa, MyThb, IEPEMEIICHUE, CKOPOCTbD,
YCKOpPEHHE, Macca Teja, CUila, UMILYJIbC Tella, KMHETHYEeCKas
9HEprusi, TMOTEHLMAaJbHAs SHEPrus, MexaHudeckas paboTa,
MEXaHW4YecKass MOIIHOCTb, IIPM  OIHCAaHUM  IPABWIBHO
TPAKTOBAaTh (PU3UUECKUN CMBICH HCIOJIB3YyEMbIX BEIUYHH, UX
0003HAauEHUS U €AMHUIIBI, HAXOAUTH (POPMYIIBI, CBA3BIBAIOIINE
JTaHHYI0 (U3NYECKYIO0 BETUUMHY C APYTUMHU BEIUIHMHAMU

OnuceiBaTh N3yYEHHBIE TEIUIOBBIE CBOMCTBA TEJ M TEIIOBBHIE
SBJICHUS, UCIIOJIb3Ys (PU3MUECKUEe BEJIUUYMHBI: JaBJIEHUE ra3a,
TEMIIEpaTypa, CPEIHsSI KHHETUYECKAs] SHEPTHSI Xa0THYECKOTO
NBIKEHUSI  MOJIEKYJl,  CpeAHEKBaJApaTU4yHas  CKOPOCThb
MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSIs1 SHEprusi, paboTa




10.6

10.7

10.8

raza, Kod(Q(UIMEHT TMOJIE3HOr0 JEHCTBHUSI  TEIUIOBOTO
JNBUTATENIsl; MOpU  ONHWCAHUU  NPABUIBHO  TPaKTOBAaTh
(GU3UYEeCKUl  CMBICI  MCHOJB3YEeMBIX  BEJIMYMH,  HX
0003HAYCHUS U €ITUHUIIBI, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BEJIMUMHY C APYTUMHU BETUYHMHAM

OnuceiBaTh U3yUYEHHBIE AIEKTPUUECKHE CBOMCTBA BEIIECTBA U
ANIEKTPUYECKUE SIBJICHUS (IPOIECCHI), UCTIONB3Ysl (HU3UUECKUE
BEJIMYMHBL: JJIEKTPUYECKUH 3apsii, SJIEKTPUUECKOe IIoJIe,
HANPSDKEHHOCTh TMOJIS, MOTEHIMAN, Pa3HOCTh IMOTEHIMAJIOB;
MPU OIMKCAHUM TPABUIBHO TPAKTOBATh (PUIMUECKUN CMBICI
UCIIOJIb3YEMbIX BEIIMYUH, HMX OOO3HAYEHUS U EIUHUIIBL
yKa3bIBaTb (POpPMyJIbl, CBS3BIBAIOIINE AAHHYIO (DU3UYECKYIO
BEJIMYMHY C IPYTUMU BEIMUYUHAMU

aHaJTM3UPOBaTh (PU3MUECKUE MPOLECCHl U SBJICHUS, UCIIONb3YS
¢u3nueckre 3aKOHbl M TNPUHUUIBL: 3aKOH BCEMHPHOIO
tarotenus, [, II u III 3akonsl HprOTOHA, 3aKOH COXpaHEHHS
MEXAHUYECKOM DSHEPrHM, 3aKOH COXPAaHEHMsI HMIIYJIbCa,
NPUHIMUI ~ CYNEpPHO3ULUMU  CWJI, NPHUHLMI PAaBHOIpPaBUS
MHEPLHUAIBHBIX CUCTEM OTCYETA; MOJIEKYJIIPHO-KMHETHUECKYIO
TEOPHUIO CTPOEHUS BEIIECTBA, I'a30BbIE€ 3aKOHBI, CBS3b CPEIHEN
KMHETUYECKOM SHEpPruM TEIUIOBOIO JIBM)KEHMSI MOJEKYJ C
abCOJIIOTHOM TeMIlepaTypoil, MepBblii 3aKOH TEPMOJUHAMUKH;
3aKOH COXpPAHEHHUsl AJIEKTPUUYECKOIo 3apsna, 3akoH KyroHa;
IpU 3TOM pa3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €TO
MaTEeMaTUYECKOE BBIPAXKEHUE U YCIOBUA (TpaHMIIbI, 00JIACTH)
IPUMEHUMOCTHU

OOBSACHATH OCHOBHBIE PUHIIMIIBI JEHCTBUS MaIIMH, TPUOOPOB
M TEXHUYECKHX YCTPOMCTB; pa3iuyaTh YCIOBUS  MX
0€30MacHOr0 UCIOJIb30BaHMSI B TOBCETHEBHOM )KM3HU

10.9

BBITIOHATE 3KCHIEPUMEHTBI 10 HMCCICAOBAHHUIO (PH3UUICCKUX
SBICHUH W TIPOLIECCOB C HCIOJb30BaHUEM TMPSAMBIX U
KOCBEHHBIX U3MEpPEHUH; TP 3TOM (POPMYJIUPOBATEH MPOOIEMY
(3amagy) W THUIOTE3y Y4YeOHOTO SKCIIEPUMEHTa, CcoOHpaTh
YCTAaHOBKY W3 MPEIOKCHHOTO O000PYyJIOBaHUS, TPOBOJUTH
OTIBIT ¥ JOPMYIIUPOBATH BHIBOIBI

10.10

10.11

OcymiecTBIsATh IPSAMbIE M KOCBEHHbIE H3MEPEHUS (PU3NUIECKUX
BEJIMYMH; TMPH OTOM BBIOMpATh ONTUMAJBHBIA  CIIOCOO
MU3MEPEHUST W WCIOJNBb30BaTh W3BECTHBIE METOABl OILCHKH
IIOTPEIIHOCTEN U3MEPEHUN

HccnenoBars 3aBUCUMOCTH MEKAY PU3NICCKIMH BETHUYNHAMHU
C WCIOJb30BAHMEM TMPSAMBIX H3MEPEHUH; TIpU  ITOM
KOHCTPYHpOBAaTh  yCTaHOBKY, (PUKCHpOBAaTh pe3yJbTaThl
MOJTyYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIWYMH B BHJE
Tabmui W TpaduKOB, JeNaTh BBIBOABI MO pe3yibTaTaMm
HCCIIEOBAHNUsA




10.12

10.13

Cobmrogate mpaBuia 0e30MacHOTO TpyJAa MPHU TMPOBEACHUH
UCCJIEIOBaHUN B paMKax y4eOHOTO 3KCIEPUMEHTA, y4eOHO-
UCCIIEIOBATEIbCKOM M IMPOEKTHOM  JEeSTENbHOCTH  C
WCTIOJIH30BAHUEM U3MEPHUTEITHHBIX YCTpPOMCTB "
71a00paTOPHOTO 00OPYTOBAHUS

Pemate pacu€THpie 3amauM ¢ SIBHO 3aJaHHOW (DU3WYECKOU
MOJIEJIbIO, UCTIONB3Ys (PU3NYECKHE 3aKOHBI M TMPHUHIMUIIBI; HA
OCHOBE aHaju3a YCIOBHs 3aJlaud BBIOWpATh (PUIHYECKYIO
MOJIeNIb, BBIACIATh (PU3NUECKUE BEIMYMHBI U (POPMYIIBI,
HEeoOXoauMble Juisi €€ pelieHus, MNPOBOAUTH pPacu€Thl U
OIICHUBATh PEATBHOCTH IMOJYUYEHHOTO 3HAYCHUsI (DU3NUECKOU
BEIIMYHHEI

10.14

10.15

Pemiate kauecTBeHHBIE 3aJadyd: BBICTPAUBATH JIOTHYECKU
HEMPOTUBOPEUUBYIO IIETIOYKY pACCY>KJIEHUH C OMOpod Ha
W3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHUE SIBICHUS

Hcnonp3oBaTh NMpu peuieHUH Y4eOHBIX 3aJad COBPEMEHHBIE
MH(}OPMALIMOHHBIE TEXHOJIOTUHU JUTSL ITOMCKa,
CTPYKTypUpPOBaHHUS, HMHTEPIpETalMM U  IHPEACTaBICHUS
y4eOHOI 1 HAyYHO-NIONYJIAPHOU HH(OPMALIMH, TOTYYEHHOH U3
pa3IUYHBIX ~ MCTOYHUKOB,  KPUTHUYECKHM  aHaJIU3UPOBATH
MOJTy4aeMyt0 HH(POPMAITHIO

10.16

10.17

10.18

[IpuBOoNUTE TpHUMEPHI BKJIAJAa POCCHUCKUX U 3apyOCIKHBIX
y4EHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE IMPOIIECCOB
OKPYXAIOIIEro MUPa, B Pa3BUTHE TEXHUKHU M TEXHOJIOTUN

Hcmonp30BaTh  TEOpEeTHYECKHWE 3HAHHUA TI0 (HU3UKE B
MOBCETHEBHOM >KU3HU ISl o0ecrieueHus Oe30MacHOCTH TMpHU
oOpalleHnu ¢ MpUOOpaMH U TEXHUYECKUMHU YCTPOUCTBAMH, JIJIs
COXpaHEHHUsI 370POBbSI U COOJIOJICHUS HOPM JKOJOTHYECKOTO
MOBEJICHUS B OKPY KAIOIIEH cpelie

PaGotatp B rpynmne ¢ BBINOJTHEHUEM PA3JIMYHBIX COIMAIbHBIX
poyieil, TUIaHMpPOBaTH PabOTy  TPYIIbI, pPaUOHAIBHO
pacrnpeaensaTh 00513aHHOCTU M IMJIAHUPOBATh JIEATEIBHOCTh B
HECTAaHJAPTHBIX CUTyalUsAX, aJEKBATHO OLICHUBATH BKJIAJ
KOXJIOTO0 W3  YYaCTHHKOB  TpYyNmbl B  pelIeHHue
paccMaTpuBaeMoi IpoOIeMbl

11 KJIACC

Kon
NMpoBepPsSIeMOro
pe3yjabTara

11.1

IIpoBepsiemble MpeaMeTHbIE Pe3YJbTATHI 0CBOCHUS
OCHOBHOM 00pa30BaTe/ILHOI NMPOrPaMMbl CPeHero 001ero
o0pa3oBaHus

JleMOHCTpUpOBaTh Ha MpuUMEpax poiab U MeCTO (PU3UMKHU B
(bopMHUpPOBaHUU COBPEMEHHOM Hay4yHOW KapTHUHBI MHUpPA, B




11.2

pa3BUTHUM  COBPEMEHHOM TEXHUKHM H  TEXHOJOTHHU, B
MPAKTUYECKOM IESITETbHOCTH JIFOAEH, LIETOCTHOCTh U €AUHCTBO
(hU3MYeCKON KapTUHBI MUpa

VY4uTeIBaTh TpaHULBl MPUMEHEHUS H3YUYEHHBIX (PU3NUECKUX
MOJICJIE: TOYEYHBIM JJIEKTPUYECKUH 3apsl, sSACpHAas MOJEIb
aToMa, HYKJIOHHAs MOJEIb aTOMHOIO sApa IpU pPEIICHHUH
($u3nuecKux 3aaaq

11.3

PacnosnaBath Qusnueckue siBfieHUs (MIPOLECCHI) U OOBSICHATH
UX Ha OCHOBE 3aKOHOB JIIEKTPOJAMHAMHMKHA M KBAaHTOBOMU
(bU3HKHU: 3IEKTpUYECcKasi TPOBOAUMOCTD, TEIUIOBOE, CBETOBOE,
XUMUYECKOe, MAarHUTHOE JEHUCTBHSI TOKa, B3aUMOJCHCTBUE
MarHuTOB,  OJJEKTPOMAarHUTHAasT  MHIAYKIUSA,  JIeWCTBUE
MAarHMTHOTO TOJIi Ha TPOBOJHUK C TOKOM U JBIDKYIIUHCS
3apsil,  DJEKTPOMAarHUTHbIE  KOJeOaHWsI U BOJIHBI,
NpsIMOJIMHEHHOE  PacHpOCTpaHEHUWE  CBETa, OTpa)KEHHeE,
npesoMiieHue, uHTepdepeHus, AUGpakuus U MOISIPU3aLU
CBeTa, Jucnepcus cBera, (QoTodneKTpudeckud 3P dekt
(botoapdext), cBeTOBOE  NaBlIEHHE,  BO3HUKHOBEHUE
JUHENYaToro CHEeKTpa aroMa BOAOPOJA, ECTECTBEHHAs W
HCKYCCTBEHHAs paJIMOaKTUBHOCTh

114

OnuchiBaTh M3YUYEHHBIE CBOMCTBA BEIECTBA (JIEKTPUUECKUE,
MarHuUTHbIE, ONTHUYECKHUE, DJIEKTPUUECKYI0 IPOBOJUMOCTH
Pa3JIUYHBIX CPEM) U ANEKTPOMArHUTHBIEC SABJICHUS (MPOLECCHI),
WCTIONB3ysd (DU3WYECKUE BEIMYMHBL JJICKTPUUYECKHUUN 3apsij,
cuja TOKa, DJJIEKTPUUYECKOE HaNpsHKEHUE, 3JIEKTPUUYECKOe
COMPOTHUBIICHHUE, pa3HOCTh MoTeHumanoB, JJC, pabora Toka,
WHIYKIWS MarHUTHOTO mojsi, cuia Amnepa, cuina JlopeHua,
WHJIYKTUBHOCTh KATYIIKH, DOHEPrUs JJIEKTPUYECKOTO U
MarHuTHOTO TOJied, TMepuoJ M dYacTora KojeOaHuil B
KosebaTeTbHOM KOHTYpE, 3aps]l U CHJIa TOKa B Ipoliecce
TapMOHMYECKUX DJIEKTPOMArHUTHBIX KojieOaHui, (POoKycHOe
paccTossHMEe M ONTHUYECKash Cujia JIMH3bIL, TpPU ONUCAHUU
MPaBUJIBHO TPAKTOBATh (DU3WYECKHUI CMBICT HUCIOJIb3YyEMBIX
BEITUYHH, UX 0003HAYCHHS W €IUHUIII, YKA3bIBATh (POPMYIIBI,
CBSI3BIBAIONINE JAHHYI0 (U3MUYECKYI0 BEJIMYHUHY C JPYTUMU
BEITMYMHAMU

11.5

OnuceiBaTh W3y4YEHHBIE KBAHTOBBIC SIBJICHUS U IPOILECCHI,
UCIIOJIb3Ysl ¢uznyeckue BEJIMYHHBI: CKOpOCTb
AJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI M 4acTOTa CBETA,
SHEPTUsl U UMITYJIbC (POTOHA, MEPUOJ MOTypaclaaa, SHEPrus
CBSI3M ATOMHBIX fAJI€p; NPU ONKUCAHUU MPABUIBHO TPAKTOBATH
(¢u3MYeCKUii  CMBICA  MCHOJB3YEeMbIX  BEJIMYMH,  HX
o0O3Ha4YeHUs] W  E€AMHMIBI;  yKa3blBaTb  (POPMYJIBL,
CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYMHY C APYTUMHU
BEJIMYMHAMH, BBIYUCIISATh 3HAU€HHE (PU3NUECKON BEJIMUNHBI




11.6

11.7

AHann3upoBath (PU3NIECKUE TPOIECCHI U SIBICHUS, UCTIONB3YS
(¢uzmyeckre 3aKOHbBI W NPUHIUINBL: 3akoH Owma, 3aKOHBI
MOCIIEZI0BATENILHOTO u napajyIeIbHOTO CO€JIMHEHUS
MPOBOJHUKOB,  3akoH  Jxoyms  —  JleHma,  3aKkoH
NEKTPOMAarHUTHOW  WMHIYKIUH, 3aKOH MPSIMOJIMHEHHOTO
pacIpoCTpaHEHHsS] CBETA, 3aKOHBI OTPAXKEHUSI CBETA, 3aKOHBI
NpeOMIIGHUsT ~ CBeTa,  ypaBHeHHE  OWHINTEHHA  AJd
botorddexTa, 3aKOH COXpaHEHUS FHEPTUH, 3aKOH COXpaHEHUS
HMMITYJIbCA, 3aKOH COXPAHEHUS SJIEKTPUUYECKOro 3apsijia, 3aKOH
COXpaHEHUsSI MAacCOBOTO 4YMCIA, MOCTyJaThl bopa, 3akoH
paaMoOaKTUBHOTO paclaja; mpu 3TOM pa3inyaTh CIOBECHYIO
(GbOpMYIUPOBKY 3aKOHA, €T0 MaTEMaTUYeCKOE BBIPAXKEHUE U
ycioBHs (TpaHuLbl, 0071acTH) NPUMEHUMOCTH

OnpenensaTh HaNpaBleHHE BEKTOpa HHIYKIIMH MAarHUTHOTO
TIOJIs1 IPOBOJIHUKA C TOKOM, CHJIbI AMIiepa u cuiibl JIopeHiia

11.8

11.9

11.10

Ctpouth U ONKUCHIBATh U300paKEHHUE, CO3/AaBAEMOE TIOCKUM
3epKajoM, TOHKOW JIMH30M1

BBINIOTHITE 3KCIIEPUMEHTHI 0 UCCIEAOBAHUIO (PH3UUCCKUX
SBJICHUA W TPOIECCOB C MCIOJIB30BAHUEM TPSIMBIX H
KOCBCHHBIX U3MEPEHUH; MPU 3TOM (POPMYIUPOBATH MIPOOIEMY
(3amauy) W THUMOTE3y Y4YeOHOTO SKCIEPUMEHTa, CcoOUpaTh
YCTaHOBKY W3 MPEIIONKCHHOTO OOOPYIOBaHHUS, MPOBOIUTH
OTIBIT ¥ JOPMYIIUPOBATH BHIBOIBI

Ocy1iecTBasATh NPSAMbIE U KOCBEHHbIE H3MEPEHUs (PU3MUECKUX
BEJIMYMH;, TMpPU OBTOM BBIOUPATh ONTHUMAJIbHBIA CIOCOO
U3MEpPEHUSI W UCIOJIb30BaTh M3BECTHBIE METObl OLEHKU
MOTPEIIHOCTEN U3MEPEHUI

11.11

WccnenoBath  3aBUCHUMOCTH  (PU3WYECKHUX  BEJIIMYMH €
UCMOJNBb30BAHUEM  MNPSAMBIX ~ W3MEPEHMH; TpU  ITOM
KOHCTPYHPOBAaTh  yCTaHOBKY, (DUKCHPOBATh  PE3yJIbTATHI
MOJTyYEeHHON 3aBUCHUMOCTH (DU3MUYECKUX BEJIMYWH B BHUJC
Tabmuil W TpaduKOB, JeNaTh BBIBOABI MO pe3yibTaTam
WCCIICJIOBAHUS

11.12

11.13

Cob6ntonaTe mpaBuia 0e30MacHOTO Tpyda MpU MPOBEACHUU
WCCJIeIOBaHUN B paMKax yuyeOHOro JKCIepHMEHTa, Y4yeOHO-
HCCIEAOBATEIbCKOW M TPOEKTHOH  JEATENBHOCTH  C
MCIIOJIb30BaHUEM U3MEPUTEITbHBIX YCTPONCTB u
1a00paTOPHOTO 000PYAOBAHUS

Pemars pacu€THble 3amaum ¢ SBHO 3aJaHHON (HHU3MYECKOU
MOJIEJIbIO, UCIONB3Ys (PU3MUECKHe 3aKOHbl M MPHUHIIMIbBI, Ha
OCHOBE aHajHM3a YCJOBHA 3a/la4d BBHIOMpATh (PUIUUYECKYIO
MOJieb, BBLACNATH (U3NYECKHUE BEIUYUHBI U (DOPMYJIBL,
HEOOXOoAMMbIe JUIsi €€ pelIeHHUsl, MPOBOAMTH pPAacuéThl U




OICHUBATL PCAJIbHOCTHh NMOJYYCHHOTO 3HAYCHUSA (1)PI3PI‘-ICCKOI>1
BCIINYHHBI

11.14

Pemiate kauyecTBeHHBIE 3aJa4d: BBICTPAUBATH JIOTHYECKU
HEMPOTUBOPEUUBYIO IIEMIOYKY pACCYXKIEHUH C OMOpod Ha
M3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHUE SBJICHUS

11.15

Hcmonb30BaTh MpU pemieHUH YYeOHBIX 3a/lad COBPEMEHHBIC
UHPOPMAIIMOHHBIE TEXHOJIOTUU VTS TIOMCKa,
CTPYKTYpPUPOBAHUS, HWHTEPIPETAIIMM W  TPEACTABICHUS
yueOHOH U HAYYHO-TIONMYJIIPHON HH(OpMAITUH, TIOTYYSCHHOH 13
pa3MUYHBIX ~ UCTOYHHMKOB,  KPHUTHYECKH  aHATU3UPOBATH
MOJTy4aeMy0 HH(POPMAITHIO

11.16

OOBSCHATh MPUHUUIBI JACUCTBHS MAaIIMH, NpUOOpPOB U
TEXHUYECKHX YCTPOMCTB; pa3inyaTh yCIOBUS UX O€30MaCHOTO
WCIIOJIb30BAHMS B IIOBCETHEBHOM JKU3HU

11.17

11.18

11.19

[IpuBonuTh mHpUMEpBl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX
y4EHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B O0OBSICHEHHE MPOIIECCOB
OKPYXAaIOUIEro MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTUN

Hcnonb3oBaTh TeOpeTHUECKHE 3HaHUS 10 (U3HKE B
MOBCETHEBHOM >KU3HU ISl oOecrieueHus Oe30MacHOCTH MpHU
oOpalieHny ¢ MpUOOpaMH M TEXHUUYECKUMHU YCTPOUCTBAMH, JIJIsI
COXpaHEHUsI 370POBbSI U COONIOACHUSI HOPM 3KOJIOTHYECKOTO
MIOBEJICHUS B OKPYXKAIOIIEH cpesie

PaGoTate B rpymme C BBINOJIHEHHEM Pa3IMYHBIX COLUAIBHBIX
poneil, miIaHupoBaTb  paboOTy  TPYIIbI,  palMOHAIBHO
pacrpenensiTh OOs3aHHOCTU W IUIAHUPOBATH JAEATEIBHOCTh B
HECTaHJAPTHBIX CHUTyalUsX, aJE€KBaTHO OLIEHUBAaTh BKJIAJ
Ka)KI0T0 U3 YYaCTHUKOB IPYMIbI B PEIIEHUE pacCMaTpUBAEMOM
pOoOIeMBI




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon
paszjieia

Kox nposepsiemoro
3J1eMeHTa

IIpoBepsieMble 3JIeMeHTBI COAEPKAHUS

OU3NKA 1 METOJIbI HAYYHOI'O ITO3HAHUA

1.1

1.2

dusnka — Hayka o npupoae. Hayuneie
METOJIbl O3HAHUS OKPYKAIOIIETO MUPA.
Ponb skcriepuMeHTa 1 TEOpUU B IIpOLIEcce
MO3HAHUSI TPUPOIBL. ODKCHEPUMEHT B
busuke

MonenupoBanue GU3NYECKUX SIBJICHUHA U
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
duznyecKkue 3aK0HbI U TeopuH. [ paHuIbl
OPUMEHUMOCTH  (U3NYECKHX 3aKOHOB.
[Ipunnun coorBercTBUA. Ponb m mecTo
¢u3uku B (GOpMUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MHUPA, B TPAKTHYECKOU
JEATENBHOCTH JIIOIEH

MEXAHHNKA

2.1

#iHParH#KNHEMATHUKA

2.1.1

2.1.2

2.1.3

MexaHn4eckoe JIBUKEHUE.
OTHOCUTENBHOCTh MEXaHUYECKOr0
IBIDKCHUS. Cucrema OTCcUYéTa.
TpaekTopus

Ilepemenienue,  CKOpOCTh  (CpemHsist
CKOpOCTh, MTHOBEHHAsi CKOPOCTb) H
YCKOPEHHE MATEPUAIBHOW TOYKH, WX
MPOEKIIMM HAa OCHU CUCTEMbI KOOPAMHAT.
CroxeHne MepeMEenICHU U CIIOKEHUE
CKOpOCTEM

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE
npsIMOJIMHENHOE  JABMOKeHHe. [ 'paduku
3aBUCUMOCTH  KOOPJAMHAT, CKOPOCTH,
YCKOpEHHUS, MNYTH U NEpPEeMEIICHUs
MaTepHabHON TOYKH OT BPEMEHHU

2.14

2.1.5

CBoOogHOe majieHue. Y CKOpeHue
CBOOOIHOTIO MaJACHUS

Kpusonunueiinoe JIBUKECHUE.
PaBHOMEpHOE IBMKEHME MATECPUAIBHOU
TOYKM 10  OKPYXHOCTU.  YTJIOBas




2.2

2.1.6

2.1.7

2.2.1

222

CKOPOCTb, TMHENHAsA CKOpOCTh. [lepron u
4acToTa. LlenTpocTpeMUTEIIBHOE
YCKOpEHHE

TexHuueckue yCTpONCTBa: CHUAOMETD,
JIBIDKCHHE  CHApANOB,  LEMHBIE U
pEMEHHbIE TIepe1avu

[Ipaktrueckue  paboTel.  M3mepeHue
MTHOBEHHOM cKkopocTu. KccnenoBanue
COOTHOUIEHUS MEXKITY My TSMU,
POV IEHHBIMH TEJIOM 3a
MOCJIEOBATEIIbHBIE PABHBIE TPOMEKYTKH
BPEMEHHU npu PaBHOYCKOPEHHOM
JBW)KEHUM C HAYaJbHOW CKOPOCTHIO,
paBHOW Hymw0. HM3yueHue [BUKEHUS
HIapvKa B BS3KOW KHUJIKOCTH. M3yueHue
IIBUOKECHUS Tena, OpOIIEHHOTO
TOPU30HTAIIBHO

#H##HPar### IMMTHAMUKA
[Ipunmun otHocuTenbHOCTH ["anuies.
IlepBb1it 3aKOH Herorona.
NuepunanbHble CUCTEMBI OTCUETA

Macca Tena. Cuna. [TpuHIMI
CYyNEpPHO3UIUU CHJT

223

Bropoii 3aKOH Hrerorona IS
MaTepUAIIbHOM TOYKM B HHEPUHAIBHOU
cucteMe orcuéra (MCO). Tpetuii 3akoH
HproToHa 111 MaTepualibHbIX TOYEK

224

3akoH BceMHpHOro TtsroreHusa. Cuna
TSKECTH. IlepBas KOCMMYECKas
ckopocTb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cunma Ttpenus. Cyxoe Ttpenue. Cuia
TPEHUS] CKOJBXKEHHMS W CHja TPEHMS
nokosi. Koadpoumuent Ttpenusa. Cuia
COMPOTUBIICHUS TpPHU ABWKCHUHM Teja B
KUJKOCTH WUJIU Ta3e

HOCTyrIaTeJ'H)HOG u BpamaTCIIbHOC
JBHUXXCHUC a0COJIIOTHO TBép}IOFO TCIIa

2.2.8

MoOMEHT CHJIBI OTHOCHUTEIBHO OCH
BpawmieHus. Ilnewo cunbl.  YcmoBus
paBHOBecus TBEpAoro tena B MCO

229

TexHnyeckne ycTpoucTBa: MOAINUITHUAKH,
JIBUYKEHUE UCKYCCTBEHHBIX CIIYyTHUKOB




2.3

3.1

2.2.10

[IpakTtuueckue  pabotel.  M3yueHue
JIBIKEHUST Opycka 10  HaKJIOHHOU
IUIOCKOCTH O] JeHCTBHEM HECKOIBbKHX
cuil. HMccnenoBaHue 3aBHCUMOCTU  CHII
yIpPYyroCTH, BO3HUKAIOIINX B
nedopMUpyEMON TIPYKUHE U PE3UHOBOM
o0pa3sie, OT BEeIMYUHBI UX JAePOopMaluu.
HccnenoBanue ycioBH — paBHOBECHs
TBEPAOrO  Tena,  HMEIOLEro  OChb
BpallEHUs

##H#Par#H##3AKOHDBI COXPAHEHH B MEXAHUKE

2.3.1

232

2.3.3
234

235

2.3.6

I/IMHy.IIBC MaTepHaﬂBHOﬁ TOYKH, CUCTCMBI
MaTCpruaJIbHBIX TOYCK. I/IMHy.TIBC CHJIBI U
HN3MCHCHHC UMITYJIbCa TCJIa

3akoH coxpaHeHuss umnyibca B HCO.
PeakTuBHOE OBIOKEHHIE

PaboTta cuiinl
MOIIIHOCTE CHITBI

Kunernueckass sHeprus MaTepUAIbHOU
Toukn. Teopema O  KHMHETHYECKOHN
SHEPrUuu

[ToTenumansHas SHEPTHsl.
[ToTeHnmansHas DHEPTUs yIpyro
nehopMHUPOBAHHOM MPY>KUHBI.
[ToreHnmanpHass >HEpPrus Tejda BOIU3M
MOBEPXHOCTH 3€MIIH

2.3.7

IToTeHnmanbHBIE W HEMOTCHIIMAILHBIC
cuiibl. CBs3b pabOThI HEMOTEHITMATBHBIX
CHJI C U3MCHCHHEM MEXaHHWYECKOM
SHEPrumn CHUCTEMBI TEJL. 3aKkoH
COXpaHEHHUS MEXaHUYECKOUN YHEpTruu

2.3.8

VYpyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

TexHnueckne yCTpPOMCTBA: JIBUIKEHUE
paker, BOJOMET, KOIEp, MNPYKUHHBIN
IIACTOJIET

[Ipaktuueckue pabotel. U3yueHue cBszu
CKOPOCTEHM Tel IpU HEyIpyroM yzape.
HccnenoBanue cBs3u pabOTHl CHIIBI C
U3MEHEHUEM MEXaHMYECKOW DJHEPTUH
Tela

MOJIEKVYIJIAAPHAA ®U3UKA 1 TEPMOJNHAMUKA
###Par##H##OCHOBBI MOJIEKY JIIPHO-KMHETUYECKOM

TEOPUUA




3.2

3.1.1

3.1.2

OCHOBHBIC TIOJIO)KEHUSI MOJICKYJISIPHO-
KUHETHUYECKOM TeopuH. bpoyHOBCKOE
TIBIDKCHHUE. Hudbdysus. XapakTtep
JIBIDKEHUSI W B3aUMOJCUCTBUS YACTHII
BEIIeCTBA

Mopenu CTpoeHHs Tra3oB, KHIKOCTCH U
TBEPABIX TeN M OOBICHCHHWE CBOWCTB
BEIIIECTBA HAa OCHOBE ATHX MOJICIICH

3.1.3

3.14

3.1.5

3.1.6

3.1.7

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostHHAsT ABOTAIPO

TeroBoe paBHOBecue. Temmeparypa u
e€¢ wusMmepenue. lllkama Temmeparyp
Lenbcus

Monens wupeanbHOro rasa. (OCHOBHOE
ypaBHEHUE MOJICKYJIIPHO-KHHETHYECKOMN
TEOPUHU UJICAUTHHOTO rasza

AOconroTHas Temrmeparypa Kak Mepa
cpenHen KUHETHYECKOU SHEPTUU
TEIJIOBOTO JBVDKEHHSI 4YacTUI[ Trasa.
[IIxana remneparyp KenpBuHa

VYpaBuenune Knaneiipona — Menaeneesa.
3akoH JlanpToHa

3.1.8

l'azoBbie  3akoHBl. HM30mpoueccsl B
UJCAIbBHOM  Tra3e C  I[OCTOSIHHBIM
KOJMYECTBOM  BELIECTBA:  H30TEpMma,
n30Xxopa, u3obapa

3.1.9

3.1.10

3.2.1

3.2.2

3.2.3

TexHuuyeckue yCTPOHCTBA: TEPMOMETP,
Oapometp

[Tpaktuueckue pabotel. U3mepenue
Macchl BO3JyXa B KJIAaCCHOW KOMHATe.
HUccnenoBanue 3aBUCUMOCTH  MEXKIY
rapaMeTpaMu COCTOSIHUS PAa3PEKEHHOTO
rasza

OCHOBbBI TEPMOJJMHAMUKHN

TepmonnHamuueckas cucrema.
BuyTtpenHnss SHEprus
TEPMOJIMHAMUYECKON CHCTEMBI u
CITOCOOBI €€ N3MCHEHHS

KonnuectBo  temmorsl u  pabora.
BHyTpeHHsAsT 3HEpruss OJHOATOMHOTO
HJi€aJIbHOIO ra3a

Bunger TEIUIONEepEIauMm:
TEIJIONPOBOIHOCTb, KOHBEKIUS,




U3JIy4YEHHUE. TennoémkocTs Tela.
VnaenbHass  TEemIOEMKOCTH  BEIIECTBA.
Pacuér kommyecTBa  TEIUIOTHI  IIpHU
TEIUIONEepEe1aue

3.2.4

3.2.5

3.2.6

IlepBb1it 3aKOH TEPMOJIUHAMUKU.
IIpumenenue IIEPBOTO 3aKOHa
TEPMOAVMHAMUKH K  HM30IpoIEeCcCaM.
I'papuueckas uHTEpnperanusi padbOThI
rasa

TennoBbie MaIluHbI. [IpuHUMIIBL
JICUCTBUS TEIUIOBBIX MaIlliH.
[IpeobpazoBaHusi PHEPTUH B TEIIOBBIX
MamuHax. KoadpduuueHT none3Horo
neiictBust (manee — KIIJ[) TenmoBoi
mamuHbl. [{ukin Kapuo u ero K11/

Bropoi 3aKOH TEPMOJANHAMUKH.
HeoGpatumocTs mporueccoB B IPUPOE.
TennoBble ABUTaTeNy. DKOJOTHYECKHE
po0JIEMBI TEMJIOAHEPTETUKU

3.2.7

TexHudyeckne yCTpOMCTBA: JIBUIaTEllb
BHYTPEHHETO Cropasus, OBITOBOI
XOJIOAWIbHUK, KOHIUIIMOHED

3.2.8

[Ipaktuueckue pabotel. W3mepenue
YIEJIbHON TETIIOEMKOCTH

3.3

#HH#Par### AT PETATHBIE COCTOSAHN A BEIHLIECBA. ®A30BbBIE

3.3.1

INEPEXO/IbI

ITapooOpa3oBanrie = W KOHJICHCAITHS.
Ucnmapenne u  kumneHue. Y jaenbHas
TEIUIOTa Mapoodpa3oBaHusi. 3aBUCUMOCTb
TEeMIIepaTypbl KUTICHUS OT JaBICHUS

3.3.2

3.33

3.34

3.3.5

3.3.6

AOcontoTHas u OTHOCHUTEIIbHAS
BJIAJXKHOCTH BO3ayXa. HacelleHHb11 1ap

Teépmoe Ttemo. Kpucramumueckue u
amopQHbIe Teiaa. AHMU3OTPOIHUS CBOWCTB
KpUCTaUioB.  JKWJKMe  KPHCTaJLIBL
CoBpeMeHHbIE MaTEPHUAIIBI

[TnaBnenue u KpHUCTaIN3aLHSI.
VY nenbHas TEIUIoTa TUTABJICHHUS.
Cyb6numarus

YpaBHeHUE TEIIOBOTO OanaHca
TexHu4yeckue yCcTpOHWCTBA: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH
MOJTyYSHHsI COBPEMEHHBIX MaTEpUasoB, B




4.1

TOM YHUCJIC HaHOMAaTCpuajios, u
HAHOTCXHOJOI'H

[Ipaktuueckue pabotel. W3mepenue
BJIQKHOCTHU BO3/yXa

SJIEKTPOJJMHAMUMKA
###HParf##JIEKTPOCTATHUKA

OnekTpu3anys Tell. DIEKTPUUECKUi 3apsi.
JIBa BU/1a JIEKTPUUECKUX 3apsiIOB

3.3.7

4.1.1

IIpoBonHMKH, JIUBJIEKTPUKHU u
IIOJIYIIPOBOAHUKH

4.1.2

3aKOH  COXpaHCHHS  JJICKTPUYECKOTO
3apsizia

4.1.3

B3anmonerictBue 3aps110B. 3aKkoH

4.1.4 Kysora

Onektpuueckoe mone. Hanpsxk€HHOCTH
ANEKTPUUECKOTO OJISl. [TpuHuun
Cyneprno3unuu. JIMHUM HanpsHKEHHOCTH
AIEKTPUUECKOTO OIS

4.1.5

PaGora cun QJICKTPOCTATHYCCKOI'O II0JIA.

4.1.6
[Torennmain. Pa3sHoCTh MOTEHIINAIOB

[IpoBogHMKH W JUINCKTPUKH B
4.1.7 MOCTOSIHHOM  JJIEKTPUYECKOM  TIOJIE.
JusnexTpudeckasi MpOHUIIAEMOCTh

DIEKTPOEMKOCT. Konpaencarop.
DIIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCAaTOpa. ODHEpPrus 3apsyKeHHOTO
KOHJIeHcaTopa

4.1.8

TexHu4yeckne yCcTpoucTBa: IEKTPOCKOI,
AIIEKTPOMETD, JIEKTPOCTATUYECKAS
4.19 3alluTa, 3a3eMJIEHHE 3JEKTPONpUOOpPOB,
KOHJEHCATOp,  KCEPOKC, CTpYHHBIN
IIPUHTEP
[Tpaktnueckue  pabotel.  HM3mepenue

4.1.10 .
IEKTPOEMKOCTH KOHIEHCATOPA

4.2

#HHPar##TIOCTOSHHBIM DJIEKTPUYECKHI TOK. TOKU B
PA3JIMYHBIX CPEJAX
VYcnoBus CynieCTBOBAHHSI TOCTOSSHHOTO
4.2.1 AJIEKTPUUYECKOTO TOKA. MICTOUHMKHM TOKA.
Cwuna Toka. ITocTosSsHHBIN TOK

Hanpsokenne. 3akon Oma s yyacTka
LU

4.2.2

QHCKTPI/I‘ICCKOG CONIPOTHUBJICHHC.

4.2.3
VY nenpHOE CONPOTHUBIICHHE BELIECTBA




11 KIIACC

4.24

HOCHGI[OBHTGHBHOG, napauicjibHOC,
CMCHIAHHOC COCANHCHNEC TPOBOIHUKOB

4.2.5
4.2.6

4.2.7

PaGoTta »1eKkTpuueckoro ToOKa. 3aKoH
Jxoyna — Jlenua

MOIIHOCTP JEKTPUUECKOTO TOKa
aMeKTpoABIKYyIas cuia (nanee — 31C) u
BHYTPEHHEE COMNPOTUBIICHHE HCTOYHUKA
ToKa. 3akoH Owma UId  TIOJHOU
(3aMKHYTOM)  BJEKTPUYECKOW  LICTIH.
KopoTtkoe 3ampikaHue

4.2.8

4.2.9

DJIEeKTPOHHAsL MPOBOJUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTh CONPOTUBIICHUS
METaJIOB oT TEMIIePaTYPHI.
CBepXxnpoBOAUMOCTD

ONEKTpUYECKHM  TOK B BaKyyMe.
CBolicTBa IIEKTPOHHBIX ITyYKOB

4.2.10

4.2.11

4.2.12

[TonynpoBoauuku.  CoOCTBeHHass W
MpUMeECHast MIPOBOJIMMOCTD
MOJIYIIPOBOJIHUKOB. CaoiicTBa p-n
nepexosa. [TonynpoBOAHUKOBBIE
prOOpbI

DNEKTPUYECKUIl TOK B BJIEKTPOJIMUTAX.
DNeKTpoIUTHIECKas JUCCOLMALIUS.
DneKkTponu3

DJNeKTpUYECKUi TOK B raszax.
CaMocTosITeNbHBIN u
HECAMOCTOSITENIbHBIN pa3psia. Paznuuneie
TUNBl  CAMOCTOSITEJILHOTO  paspsja.
Monnus. [lnazma

4.2.13

4.2.14

TexHudyeckne yCTpOWCTBA: aMIIepMeETp,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa,
AJIEKTPOHATPEBATEIIbHBIC npuOopHI,
AIIEKTPOOCBETUTEIIbHBIE puOOpHI,
TEPMOMETP COINPOTHUBIICHUS, BAKYYMHBI
JIMOJI, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
NOJIyIPOBOJHUKOBBIN MO/, TaJIbBaHUKA

[Ipaktuueckue  pabotel.  M3yudeHue
CMEIIAaHHOTO COE/IMHEHUS PE3UCTOPOB.
N3mepenue DJIC ncroyHuka TOKa U €ro
BHYTPEHHETO COTPOTHBIICHHUSI.
HaburoneHue anexktponusa




Kon
paszjieia

4

4.3

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemble 3JIeMEHTbI
coepKAHMUS

SJIEKTPOJJMHAMUMKA

#H##ParHH#MAT'HUTHOE I1OJIE. DJIEKTPOMATI'HUTHAS

MHIYKLUS

4.3.1

IlocToguurbIe MAarHUTBHI.
BzaumoneiictBue HOCTOSTHHEBIX
MAarHUTOB

4.3.2

MaruutHoe none. Bektop MarHuTHOM
uHayKuud. [IpuHIMn cynepno3unum.
Jluann MardiuTHOU 1503010 N11%078
KapTtuna JIMHAIN MarHUTHOMN
UHIYKIHUH TIOJIst MOCTOSIHHBIX
MAarHuTOB

433

434

MarautHOoe 1OJ€ TPOBOAHUKA C
TokoM. Kaptuna  nuHHA — 1OAs
JUIMHHOTO TPSIMOTO TIPOBOJHUKA U
3aMKHYTOTO KOJIBLIEBOT'O MPOBOJHUKA,
KaTylku ¢ TokoMm. OmbIT Opcrena.
B3anmopaeicTBue MPOBOJHHUKOB  C
TOKOM

Cuna Amnepa, €€ MOAyJib U
HaIlpaBJICHUE

4.3.5

Cunma JlopeHuma, €€ Moayilp H
HamnpaslieHUE. J|BHKeHUE 3apsKEHHON
YacTULIBI B OJAHOPOJHOM MAarHUTHOM
nosie. Pabora cuibl Jlopenua

4.3.6
4.3.7

4.3.8

439

4.3.10
4.3.11

SIBnenne IIEKTPOMArHUTHOM
WHIYKIIAH
[ToTok BekTOpa MAarHUTHOM MHIYKIIMH

DJ1C WHTYKIAH. 3akoH
AIIEKTPOMArHUTHOM WHIYKIIUU
Qapanes

BuxpeBoe anexktpuueckoe none. I/C
WHIYKIUU B MIPOBOJTHUKE,
JOBIOKYIIEMCS ~ TOCTyNaTelbHO B
OJTHOPOJTHOM MarHUTHOM ITOJIe

IIpaBuiio Jlenna

WHIyKTUBHOCTSD. SBnenne
camounaykuuu. IJ1C caMOMHIYKIUH

4.3.12

3HCpI‘I/I${ MAaravMTHOT'O ITOJIA KaTyIIKH C
TOKOM




5.1

4.3.13

DNEeKTPOMarHuTHOE I10JIe

4.3.14

4.3.15

TexHn4YecKue yCTpOMCTBA: IOCTOSIHHBIE

MAarHurThlI, SJICKTPOMAarHuThl,
QJICKTPOABUI'ATCIIb, YCKOPHTCIIN
QJICMCHTAPHBIX YaCTUIl, THAYKIIMOHHAA
IICYb

[Ipaktrueckue pabotel. WM3yueHwue
MAarHUTHOTO TOJISI KaTYIIKH C TOKOM.
Uccaenosanue NEeNCTBUSA
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM. HUccnenoBanue  SIBICHUSI
AIEKTPOMArHUTHON MHAYKIIUU

KOJIEBAHIA 1 BOJIHBI

#H#HParHH#MEXAHUYECKUE 1 DJIEKTPOMATI'HUTHBIE

KOJIEBAHUA

5.1.1

Konebarenpuas cucrema. CBOOOIHBIC
KoJicOaHusl. ["apMoHHUecKue
KOJICOaHHS. [lepuon, 4JacToTa,
amMIIuTyna u (aza konebaHui

5.1.2

5.13

[IpyxuHHBII MasITHHUK.
MaremaTnuecKuii MasgTHUK

YpaBHEeHHE rapMOHHYECKHUX
kojeOanuii. KuHematnmueckoe u
IUHAMHAYECKOE OITMCaHUE
KO0JIE0ATEIHHOTO ABMKEHUS

5.14

5.15

[IpeBpamenue DHEPTUH npu
rapMOHHYECKUX KosiebaHusx. CBS3b
aMIUTUTYIBl  KOJIeOaHWUW  HCXOJHOMU
BEJIMYUHBI C aMIUTUTYaMHU KOJICOaHUI
€€ CKOPOCTH U YCKOPEHUS

Konebarenbubiii koHTYp. CBOOOIHBIE
AJICKTPOMArHWTHBIE  KOJICOaHUS B
UJCATbHOM KOJIE0aTeIIbHOM KOHTYPE.
AHajorus MEXaIy MEXaHUYCCKHUMH M
JICKTPOMArHUTHBIMU ~ KOJICOQHUSIMHU.
®opmyna Tomcona

3aKOH  COXpaHEHUs DJHEPIMM B
U/IeTbHOM KOJIeOaTeIbHOM KOHTYpE

5.1.7

BrinyxneHnbie MeXaHUYECKHE
koneOanus. Pe3onanc. Pe3onancHas
KpHBas. Brinyx/1€HHBIE
AIIEKTPOMArHUTHBIE KOJICOAHUSI.

5.1.8

[lepemensslii TOK. CHHYCOMAATBHBIN
IIEPEMEHHBIN TOK.




5.1.9

5.1.10

5.1.11

5.1.12

MomHoCTh  NEPEMEHHOI0  TOKa.
AMIUIMTYJHOE W JIEHCTBYIOLIEE
3HAYEHUE CWJIbI TOKA U HAIIPSKCHUS

Tpanchopmarop. [IpousBoxactao,
nepenaya U norpebiieHue
ANEKTPUUECKON SHEPTHH.
DKOJIOTHYECKUE pUCKHU npu
MIPOU3BO/ICTBE ANEKTPUUYECKON

sHeprun. KynbTypa HCHOJIB30BaHUA
ANEKTPOSHEPTUA B  ITOBCEJIHEBHOMU
KU3ZHU

Texaunueckue YCTPOWCTBA:
cericMorpad, EKTPUIECKUIM 3BOHOK,
JIMHUU 3JEKTponepenay

[IpakTrueckue paboTHI.
WccnenoBanue 3aBUCUMOCTH TIEpUOaa
MaJbIX KOJeOaHuil rpy3a Ha HUTH OT
JUIMHBI HUTH W Macchl rpy3a.
HccnenoBanne mepeMEeHHOTO TOKa B
enu u3 MOCJIEI0BATENIBHO
COCIUHEHHBIX KOHJIeHCcaTopa,
KaTYILIKH U pe3ucTopa

5.2

#H#HParHH#MEX AHUYECKUE 1 DJIEKTPOMATI'HUTHBIE

5.2.1

BOJIHBI

MexaHuyeckre  BOJHBI,  YCIIOBHUS
pacnpoctpanenus. [lepuoa. Ckopocth
pacrpoCTpaHEeHHUs] W JIJIMHA BOJIHBI.
[Tonepeunbie U TPOIOILHBIE BOJHBI

522

523

5.2.4

5.25

HHPar##H# WNuTtepdepenuns u
JU(PaKINI MEXaHUYECKUX BOJIH

3Byk. CkopocTh 3Byka. ['poMKOCTBH
3ByKa. BeicoTa ToHa. TemOp 3Byka

DIEeKTPOMAarHuTHbIE BOJIHBL. Y CJIOBUS
M3IIy4EHUS dJIEKTPOMAarHUTHBIX BOJIH.
B3anmuas opueHnranus Bektopos E, B
U U B DJEKTPOMarHUTHON BOJHE B
BAKyyMe€

CBoiicTBa 3IEKTPOMArHUTHBIX BOJIH:
OTpa)KeHue, HpeoMIICHHE,
noJisipu3anus, T pakIus,
uHTEepEpeHIus. CkopocTb
AIIEKTPOMArHUTHBIX BOJIH




5.2.6

5.2.7

Illxana 2JIEKTPOMATHUTHBIX BOJIH.
IIpumeHeHue AIIEKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY

[TpuHIIATIBI paguoCBs3u U
TCJICBUICHUS. Panuomoxanms.
DNeKTpOMarHuTHOE 3arpsi3HEHUE
OKpYKaIOIIEH Cpeabl

5.2.8

TexHuueckue YCTpPOMCTBA:
MY3bIKaJIbHbIE UHCTPYMEHTHI,
yIBTPa3BYKOBas  JMAarHOCTHKa B
TEXHUKE M  MEIUIUHE, pajap,
pasuoNnpuEMHIK, TEJIEBU30D,
aHTeHHa, Tenepon, CBY-neup

5.3

#HHHPar##H#OIITUKA

5.3.1

5.3.2

5.33

534

[IpsiMonuHENHOE  pacIpOCTpaHEHUE
CBe€Ta B OJHOpoAaHON cpexne. Jlyu
CBETa

Otpaxenue CBETa. 3aKOHBI
OTPaKEHHUS CBeTA. Ioctpoenne
M300paKEHHUI B TUIOCKOM 3epKaie

IIpenomnenvie CBeTa. 3aKOHBI
MpeioMyIeHHsT  cBeTa.  AOCOJIFOTHBIN
NI0KAa3aTeJb NPEJTOMIICHHUS
IomHoe BHYTpPEHHEE OTPAKEHUE.
IIpenenbHbIi yroJ IIOJIHOT'O
BHYTPEHHEI'O OTPaKEHUs

5.35

5.3.6

5.3.7

Hucnepcusi cpera. CloXHBIA COCTaB
Oenoro ceeta. LBer

CobOupatomiue ¥ pacceuBaroIne
nuH3bl. ToHkas nuH3a. DOKycHoOe
paccTosiHUE U  ONTUYEeCKass cuia
TOHKOM JIMH3BI. [Toctpoenue
n300pakeHnit B coOupammux |
pacceuBaronux JmH3ax. dDopmyna
TOHKOH JIAH3EIL. YBenuueHue,
JTaBaeMoe€ JUH30M

[Ipenemnsr IIPUMEHUMOCTH
reOMETPUYECKON ONTUKHU

5.3.8

Wutepdepennus ceera. KorepeHTHbIe
UCTOYHMKH. YCJIOBUS HAOIIOACHHUS
MakCUMyMOB W  MHHUMYMOB B
UHTep(EPEHIMOHHON  KapTHHE OT
IBYX  CHH(A3HBIX  KOTEPEHTHBIX
HCTOYHHUKOB




5.3.9

5.3.10

5.3.11

Hudpakuus ceera. udpaxmuonHas
peméTka.  YcnmoBue — HaOMIOIECHHS
IJIABHBIX MaKCUMYMOB IIPH IaJCHUU
MOHOXPOMAaTHYECKOr0  CBETa  Ha
JTU(PPAKIMOHHYIO PEIIETKY
[Tosgspuzanus ceeta

TexHuuecknue  yCTPOMCTBA:  OYKH,
nyna, Qortoamnmapar, TPOESKIMOHHBIN
anmapaT, MHKPOCKOI,  TEJIECKOIl,
BOJIOKOHHAs ONITUKA, AUPPAKIIUOHHAS
peleTKa, NOIIPOUL

5.3.12

[Ipaktuueckue paboTel. M3mepenue
nokasaTelis MIPETOMIICHHUSL.
HccnenoBanue cBOMCTB M300pakeHUIM
B JuH3aX. Habmionenuwe nucnepcuu
CBETa

BJIEMEHTBI CIIELIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

6.1

['panune! NPUMEHUMOCTHU
KJIACCHYECKOM MeXaHuKU. [locTynaTel
TEOpUU OTHOCUTEJIBHOCTH:
WHBApUAHTHOCTb MOJYJII CKOPOCTH
cCB€Ta B  BaKyyMe,  IPHUHLHI
OTHOCUTEIBHOCTH DWHIITEHHA

6.2

6.3

OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH.
3aMeIJIeHHe BPEMEHHM M COKpaIlleHUE
JUTAHBI

DHeprusi HW HMMIYJIBC CBOOOJHOMU
YaCTULIBI

6.4

CBs3p  Maccel € DJHEprued Hu
UMITYJIbCOM  CBOOOJHON  YacCTHIIBI.
DHeprust MOKosi CBOOOHOM YaCTHUIIbI

KBAHTOBAS ®U3UKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

7.1.2

®oronbl. Popmyna I[lnanka cBs3u
Hepruu (OTOHa C €ro YacTOTOM.
OHeprus U uMIyJibc poTtoHa

OTkpbITHE u HCCIEI0OBaHNE
dotordpdexra. OnbIThI AT.
CronetoBa. 3akoHbI (hoTOdIPdEeKTa

YpaBHeHHne OiHITeHa JUISL
dotorpdexra. «KpacHas rpaHuna»

dotordpdexra




7.1.4

Hasnenne cBera. Omwiter [1LH.
JleGenena

7.1.5

XHUMHYECKOe JeHCTBHE CBETA

7.1.6

TexHuueckue YCTpPOMCTBA:
($hoTO3IEMEHT, (dhoTomaTuuK,
coJIHeuHas OaTtapesi, CBeTOUO]

7.2

7.3

CTPOEHUME ATOMA

7.2.1

Monens atoma Tomcona. OnbITHI
Pezepdopaa no nccnenoBanuio
cTtpoeHus aroMa. [IimanerapHas
MOJIeJIb aTOMa

7.2.2

ITocrynater  bopa. W3nydyenue u
norjoieHue GOTOHOB TMPH MEepexoe
aToMa C OJIHOTO YPOBHS HEPTHM Ha
npyroil. Bunbl cnektpoB. Cnektp
YPOBHEW HEPTUHU aTOMa BOJIOPOIA

7.2.3

BonnoBrie cBolicTBa 4acTuil. BoJHEI
Iie bpoiins. KopnyckynsipHo-
BOJIHOBOM  nayanusM.  Jludpakuus
AJIEKTPOHOB Ha KpHCTaJIax

7.2.4

CnonTanHOE 51 BBIHYKJICHHOE
U3JIy4YCHHUE. Y CTPOMCTBO W MPUHLHUII
paboThI Ta3epa

7.2.5

TexHnuueckue yCTpOMCTBA:
CIIEKTpaJIbHbIN aHaJIn3
(cmexkTpockorn), Jiazep, KBaHTOBBIN
KOMITBIOTEP

7.2.6

7.3.1

[Tpaktuyeckue padotel. HaGmronenue
JIMHENYATOTO CIIEKTpa

ATOMHOE A1PO

Mertoapl HAOJIFOACHUS M PETHCTPALIUH
AJIEMEHTApPHBIX YaCTHI]

7.3.2

7.3.3

OTKpBITHE PaAHOaKTUBHOCTU. OIBITHI
Pezepdopaa no onpexnenenuio cocraBa
PaTuOaKTUBHOTO U3ITy9CHHUSI.
CpoiictBa anmb(a-, Oera-, ramma-
U3ITy4CHUSL. Bnusiaue
PaTuOaKTUBHOCTH Ha ’KHBBIC
OpraHU3MbI

OTKpbITHE TPOTOHA U HEWTPOHA.
Hyxnonnas MOJEeJIb sapa
['eiizenbepra — HBanenko. 3apsn




anpa.  MaccoBoe  uyumcio  sAmpa.
N3oTtombl

7.3.4

7.3.5

Anbda-pacran.  DIEKTPOHHBIA U
MO3UTPOHHBIN Oera-pacman. ['amma-
U3NydeHue. 3aKOH paJuOaKTHUBHOTO
pacrnaja

DOHeprusi CBSI3M HYKJIOHOB B sIJIpe.
SAnepubie cunbl. Jledekt Macchl siipa

7.3.6

SInepusle peakuuu. [leneHne n cUHTE3
Aa1ep

7.3.7

7.3.8

7.3.9

SAnepusiii  peaktop. TepmosnepHbIn
cuHTe3. [IpoGiieMbl M TEPCIEKTHBBI
AIEPHOMN SHEPTreTUKU. DKOJIOTHYECKUE
aCIEKTHI JIEPHOI SPHEPTETUKHI

OneMeHTapHble yacTulbl. OTKpbITHE
IIO3UTPOHA. @yHIaMEHTAIbHBIE
B3aUMO/EICTBUS

TexHu4eckue ycTpoiicTBa: 103UMETD,
Kamepa BuiibcoHa, siAepHBIN peakTop,
aToMHas 6omba

7.3.10

[IpakTuueckue paboTHI.
HccnenoBanue TpekoB dYactul (1o
rOTOBBIM (poTorpadusm)

SJIEMEHTBI ACTPO®U3NKHU

8.1

Bun 3Bé3gHoro mHebOa. Co3se3nwms,
SpKHUE 3BE3/IbI, TUIAHETHI, UX BUIAMOE
JBIDKEHUE

8.2

Conneunas cHCTEMA. IInaneTsl
36MHOM TpyIIbl. [lnaneTsI-ruranTel u
WX CIYTHUKHU, KApJIWUKOBBIE IJIAHETHI.
Mamnsie Tena CoJIHEUHON CUCTEMBI

8.3
8.4

8.5

Connne, ¢dortochepa u armocdepa.
ComnHe4yHasi akTUBHOCTh

Ncrounuk sueprun CoJiHIA U 3BE3]1

3BE3IbI, nx OCHOBHEIE
XapaKTepUCTUKH: Macca, CBETUMOCTD,
panuyc, TemrnepaTypa, iX B3auMOCBSI3b.
JnarpaMma «CHeKTpajabHBIM Kilace —
CBETUMOCTD). 3BE3bI IJIaBHOM
MOCJIEAOBATEIBLHOCTH. 3aBHCUMOCTD
«Macca — CBETHMOCTBY JUIT 3BE3]
TJ1aBHOM MOC/IEI0BATEILHOCTH




8.6

#HPar###BuyTpenHee CTpoeHue
3BE31. COBpEeMEHHBIE MTPEICTABIICHUS O
MIPOUCXOKIeHUU U dBomormu CoJHIa
1 3BE3]1. DTanbl )KU3HU 3BE3]

8.7

Mneunsiii IlyTe — Hama ["amakrtuka.
CnupanbHas cTtpykrypa ['amakTuku,
pacupezneieHue 3BE3M, ra3a U IbUIN.
[Tonoxxenne u aBwxkenne ConHOa B
I"amaktuke. Ilnockas u chepudeckas
noacucteMsl I anakTHKT

8.8

Tunel ramaktuk. PaguorajakTuku u
KBazapbl. YEpHbIE ABIPBI B sApax
rajakTHK

8.9

8.10

Bcenennas. Pacuimpenne Beenennoil.
3akon Xa606ma. PazOeranue rajakTuk.
Bo3spact u paguyc Beenennoit, reopus
bonpmoro B3peiBa. Mozens «ropsiaeit
Bcenennoi». PenukroBoe uznydenue
MacmrabHas cTpykrypa BceneHHOM.
Meraranakrtuka. Hepeménnrie
po0JIeMbl aCTPOHOMUH




YYEBHO-METOJIUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIVI51 YHEHUKA

» ®uzuka. 10 kiacc. Msikumes I'.4., byxosues b.b., Corckuii H.H.; non pegakiuei
[TapgpenTreBoit H.A. AknmonepHoe o6mectBo «M3aarensctBo «IIpocsemienne»

» ®uzuka. 11 kmacc. Mskumes I'.4., byxosues b.b., Hapyrun B.M.; nox pengakiuei
[TappentreBoit H.A. AknmonepHoe o6mectBo «M3aarensctBo «IIpocsemienne»

METOANYECKHUE MATEPUAJIBI 1A YYUTEJIA

1. ®uzuka. 10-11 knacc. Meroanueckue marepuansl 1 yuurens (0a30Bblid U
yriy0onénneiid yposenb). C. TuxoMuposBa;

2. ®uzuka. 1011 knaccel. MeTtoguueckue MaTepuaibl 11 yuuTens. bazoBelit ypo-
BeHb. PI'OC. C.Tuxomupona;

3. ®usuka. 10 knacc. ba3oslii u yriryOn€HHbIN ypoBHU. [loypounbie pa3paboTKu K
yueOHuky I'. 1. Mskumesa, b. b. Byxosuesa, H. H. Cotckoro. FO. A. Caypos

HUDPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. http://school-collektion.edu/ru, «Equnas komekuus HUPppoBbIX 00pa3oBaTENb-
HBIX PECYpPCOB»

2. http://windows.edu/ru, «kEquHoe oKHO TOCTyIa K 00pa30BaTEIbHBIM pECypcam»
3. http://fcior.edu.ru, http://eor.edu.ru, «®enepanbHbIi EHTP UHYOPMAITMOHHBIX
00pa30BaTENbHBIX PECYPCOBY

4. http://www.ndce.edu.ru, Karanor yueGHbIX U31aHUH, 3JIEKTPOHHOT'O 000PYI0Ba-
HUS U DJIEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB /sl 0011eT0 00pa3oBaHus

5. http://www.portalschool.ru, lIIkonsHbI# TOpTaN

6. http://www.ict.edu.ru, @enepanpubiii nopran «MubopmanronHo-
KOMMYHHUKallMOHHbIE TEXHOJIOTUU B 00pa30BaHUN

7. https://media.prosv.ru/content/?subject=22 klass=1, Mennareka [Ipocsemenns
8. https://marketplace.obr.nd.ru/library/lessons?filter_class=1 filter_subject=14,
O6pazoBapuym

9. https://resh.edu.ru/subject/7/1/, Poccuiickas 3neKTpoHHAasI IIKOJIA
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