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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro YpOBHS Ha YPOBHE CpeaHEro oOIlero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUW U TpeOOBaHUM K pe3yibTaTam
OCBOCHHSI OCHOBHOH 00pa3oBaTeNbHOW Mporpammsbl, npeacTtaBieHHbIX B OI'OC
COO, a Takxe ¢ yué€roMm (enepanbHOl padoueil mporpaMMbl BOCIUTAHUS U
KOHLEMILIMU TpenojaBaHus yueOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aluax Poccuiickon Oenepauum, peanu3yroUmx OCHOBHBIE
o0pa3oBaTeIbHBIE MPOTPAMMBI.

Conmepkanue mporpaMmbl M0 (U3HKE HAmpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOydeHuH ux ¢u3nke Ha 0a30BOM YpOBHE HA OCHOBE CUCTEMHO-JESTEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByer TpedoBanusam PI'OC COO
IUIAHUPYEMBIM JTUYHOCTHBIM, MTPEAMETHBIM M METANPEIMETHBIM pe3yJbTaTaM
OOy4eHMs, & TAKXKE YUYUTBHIBAET HEOOXOAMMOCTb pPeAU3alUU MEKIPEAMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAyYHbIMU Yy4e€OHBIMHM TmpeameTraMu. B Hel
OTIPEEINSIIOTCS OCHOBHBIC LI€TM M3Yy4YeHHUs (DM3UKUA HA YPOBHE CPEIHEr0 OOIIEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (U3UKU: JTUYHOCTHBIC,
MeTalnpeIMeTHbIE, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no gu3uke BKIIOYAET:

e IUJJTAHUPYEMBIE PE3YJIbTAThl OCBOCHHS Kypca PU3UKN Ha 6a30BOM YpOBHE, B

TOM YHCJIE MPEIMETHBIE PE3YJIbTATHI MO T0/IaM O0Y4YEHUS;

e cozepxaHue yueOHoro npeamera «@u3nkay 1o rogaMm o0y4eHusl.

du3rka Kak Hayka O HauOoJjiee OOLIMX 3aKOHAaX MPUPOJbI, BHICTyMNAas B
KayecTBe yueOHOro MpeMeTa B MIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHUM 00 oKpykaroriem mupe. [IIkompHBIN Kypc GU3HKH — CHCTEMOOOPa3yIOIINiA
JUISl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, TOCKOJIBKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOILIECCOB M SIBJICHHUM, H3y4aeMbIX XUMHUEH, OUOJIOTHEH,
busmueckorr reorpaduerd u actpoHomued. Mcmonb3oBaHME UM AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpeleNisieT  XapakTep ¢ pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUSA
KOCMOCa, IMOJIyYEHUS HOBBIX MAaTe€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U APYTHX.
N3yyenue Qu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOU KapTHUHBI MUpa OOydarmmxcs, B (HOpMUpOBaHHE YMEHUN TPUMEHSTh
Hay4HbII METOJ O3HAHUS MPU BBIMOJIHEHUN UMY YUY€OHBIX UCCIEAOBAHUML.

B ocHOBy kypca (usuku s ypoBHS CpeaHero oomero obOpa3oBaHMUs
NOJIOKEH PAN WIAEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPUHLUIIBI €ro
OCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3/enoB (PU3MKH, BKIIOYAET Kak
BONPOCHI KJIACCUUECKOM, TaK M1 COBPEMEHHOMN (HU3UKHU.

Hoesn ecenepanuzayuu. B cooTBeTCTBUM C HEHl MaTepuan Kypca (HU3HKU
o0bequHEH BOKPYr (U3MUECKMX Teopuid. Bemymmm B Kypce SBIsSETCA
dbopMUpoOBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUM, BEIIECTBE U
noJe.

Hoes cymanumapusayuu. EE peanuzanus mpeanojaraeT HUCHOIb30BaHUE
T'YMaHUTAPHOTO TOTCHIMATA (DU3NYECKONH HAYKH, OCMBICICHUE CBS3U Pa3BUTHUSA
¢u3uku ¢ pa3BuTMEM OOLIECTBA, a TakkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU TIPOOIeMaMH.

Hoess npuxnaowoit  manpasenennocmu. Kypc ¢Gu3ukum npeamnosiaraet
3HAKOMCTBO C IMTUPOKUM KPYTOM TEXHHYECKHX M TEXHOJIOTHYCCKUX MPUIOKEHUN
VU3YYECHHBIX TEOPUMN U 3aKOHOB.

Hoes »skxonocuzayuu peanusyercsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
CONlepKaHMs, TIOCBSIMIEHHBIX OKOJOTWYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXke OOCYKICHUS
npo6ieM palMOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHYECKOH 0€30MacHOCTH.

CrepKHEBBIMHU JJIEMEHTaMU Kypca (PM3UMKH Ha ypOBHE CpPEIHEro OOIIEero
oOpa3oBaHus SBISAIOTCS (husmdeckrue Teopuu (hOopMHpPOBAHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHHs (PU3MUECKOU TeOpHH, poiu (GyHIAMEHTAIBHBIX 3aKOHOB U
MPUHITUIIOB B COBPEMEHHBIX  MPEACTABICHUSAX O TPHUPOAE, T'pPaHHIAX
NPUMEHUMOCTH TEOPHUH, MJii ONUCAaHUS eCTECTBEHHO-HAYYHBIX SBJICHUN U
IIPOIIECCOB).

CHCTeMHO-IEITEIbHOCTHBIN TOX0 B Kypce (DHM3UKU PEean3yeTcsl MPexIe
BCEr0O 3a CUET OpraHU3allid SKCIIEPUMEHTAIBLHON JEITETbHOCTH O00YYarOIIHXCs.
s Ga3oBoro ypoBHSI Kypca (HU3MKM — OTO HCHOJIB30BAHHE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX padoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIUHEHBI B OOIIUH CHUCOK YUYCHHYECKHX
MpaKTHUECKUX PadoT. Brljenenne B yka3aHHOM TepeyHe JIabopaTOPHBIX PadoT,
NPOBOJUMBIX IS KOHTPOJS M  OIEHKH, OCYIIECTBISACTCS yYaCTHHKAMU
o0pa30oBaTeIbLHOrO TIPOllecca HCXONd U3 OCOOEHHOCTEM IUIAaHUPOBAHUS U
ocHameHuss kaOmHera ¢Qusmku. Ilpm dsToM  obOecmeymBaeTcs  OBIAJACHUC
OOYYarOIIMMHUCST YMEHHUSMH TIPOBOJNUTH KOCBEHHBIC H3MEPCHHUS, HCCICAOBAHUS
3aBUCUMOCTEH (U3MYECKMX BEIMYMH M TIOCTAHOBKY OIIBITOB IO IPOBEPKE
NPEIJIO’KEHHBIX TUIIOTES.

bonpiioe BHUMaHWE yOENSETCA PEIICHUIO PACUYETHBIX W KAYECTBEHHBIX
3amad. [Ipu aToM juIst pacdETHRIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 3a/1a4d C SBHO
3a1aHHOM (PU3UYECKON MOJIENbIO, MO3BOJISIIONINE TPUMEHSITh U3yUEHHbIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjena Kypca, Tak M WHTETpUpPYS 3HAHHUS W3
pa3HbIX pa3zenoB. /s KauecTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3a/JaHUs HA
OOBSICHEHHE TPOTEKaHUsi (PU3MUECKUX SIBIICHUNW U TMPOIECCOB B OKpYKarouien
KU3HU, TpeOyronme BbIOOpa (U3UYECKOWM MOAENU IS CUTYallMd TPAKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.
B coorBerctBum ¢ TpeboBanusamu DPIOC COO k mMarepuagbHO-
TEXHUYECKOMY OOeCcTeueHni0 y4deOHOro mpoliecca 0a30BbI ypOBEHb Kypca
(GU3MKHU Ha ypOBHE CpEeIHEro o0IIero o0pa3oBaHus TOKEH U3y4aThCs B YCIOBUAX
MpPEIMETHOr0 KaOWHeTa (PUM3HKM WIH B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
NPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHeTe (M3MKU JOKHO OBITh
HeoOXoMMoe JabopaTopHOE OOOpYIOBaHME [Jisi BBIMOJIHEHUS YKa3aHHBIX B
mporpamme 1o GU3NKe YUSHHUUECKUX MPAKTHUECKUX padOoT W JIEMOHCTPAIMOHHOE
o0opy1I0BaHUE.
JleMoHCTpallMoHHOe 000pyaoBaHue (HOPMUPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHWHUMAJIBHOM JOCTaTOYHOCTH U OOECNEeYMBAET IOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIIOYEBBIX JIEMOHCTpAIui s
WCCIICMIOBAHUS ~ M3y4YaeMbIX  SBIGHUA W  MPOIECCOB, OMIUPUYECKUX U
(GyHIaMEHTABHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.
JlaGoparopHoe 000pynOBaHME JIS YYEHUYECKHX TMPAKTHYECKUX padoT
dbopmMupyercsi B BUAE TEMAaTHYECKUX KOMIUIEKTOB M 0OOECIIEUMBAETCS B pacyere
OHOTO KOMIUIEKTa Ha JABYX OOydJarommuxcs. TeMaTH4ecKhe KOMIUICKTHI
1a00paTOpHOTrO O0OpPYIOBAHUS JOKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPHOOPOB, a TaKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE ITM(PPOBBIX TabopaTopuid.
OCHOBHBIMH TENISIMH H3y4CeHUS (PU3UKHU B 00IIEM 00pa30BaHUH SIBJISTFOTCS
e (opMupoBaHHE HWHTEpeca MW CTPEeMJICHHS OOYYaIOIIUXCS K HAayIHOMY
U3YYEHHUIO TPHUPOJIbI, PA3BUTHE HMX HHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEJCTABICHUI O HAYYHOM METOJ€ MO3HAHUS U (POPMUPOBAHHE
UCCIIEZIOBATEIHCKOTO OTHOIIEHUS K OKPY/KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOIO MHPOBO33PEHMSI KaK pe3yibTaTa HU3Y4EHUS
OCHOB CTPOCHHS MaTepuu U QyHIaMEHTATBHBIX 3aKOHOB (PH3UKH;

o (opmupoBanue ymeHUH OOBSCHATH SBICHUS C HCIOJb30BAaHUEM
(bu3HYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIIbCTB;

e (opmupoBaHue mnpeiacTaBICHUN O poNM (PUIMKHU IJI PA3BUTHS APYTUX

€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne HTUX Ieneld o0ecreynBaeTcsl pelieHueM CIEIYIOMMNX 3a1a4 B
npoiiecce u3ydeHus Kypca (U3MKM Ha YPOBHE CPeIHETO 00111ero 00pa3oBaHus:



e ImpuoOpeTeHue  CHUCTeMbl  3HaHMM 00  o0mmx  (usmveckux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUSX, BKJIIOYAS MEXaHUKY,
MOJIEKYJISIpHYIO  (PU3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (U3UKY H
DJIEMEHTHI aCTPODHU3UKH;

e (opmupoBaHre yMEHUH TPUMEHATh TEOPETUUYECKUE 3HAHUA IS
OOBsICHEHHSI (PU3WYECKUX SBJICHUW B TPUPOAE U Uil TPUHATHS
MIPAKTUYECKUX PEIICHUN B MOBCEHEBHON KU3HU;

e OCBOCHHE CIOCOOOB pEHICHHs pPa3IUYHbIX 3a7a4 C SIBHO 3aJlaHHOM
(du3znueckol MOIENbl, 3a1ad, MOAPAa3yMEBAIOIIUX CaMOCTOSTENbHOE
co3gaHue pU3NUeCKo MOJENH, aIeKBaTHOW YCIOBUSIM 3a/1a4H;

e TMOHUMaHHE (U3MYECKUX OCHOB M MPHUHIUIOB JIEUCTBHS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSIHUSA HAa OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAAMHU CAMOCTOSITEIBHOIO IJIAHUPOBAHUS WM IMPOBEACHUS
bu3MUecKX HKCIEPUMEHTOB, aHAJIM3a M HMHTEpIIpeTaluu UHPOPMAIIHH,
OIPEEIEHMS TOCTOBEPHOCTH MOJIyYEHHOT' O PE3yJIbTaTa;

e CO3JIaHUE YCIIOBHMM ISl Pa3BUTHsI YMEHHI MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOM JESATEIBbHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) HAa YPOBHE CpEIHEro OOIIEro
oOpa3oBanus orBoauTcs 136 yacoB: B 10 kmacce — 68 gacoB (2 yaca B HEZENIO), B
11 xmacce — 68 yacoB (2 yaca B HEZEIIO).

[Ipennaraempiii B mporpamMmme 1o (¢u3MKe IMepeyeHb JabopaTOpHBIX U
NPAKTUYECKUX padOT SBIAETCS PEKOMEHJOBAaHHBIM, YYHMTENIb JENaeT BHIOOD
NPOBENICHUS JIa0OpaTOPHBIX PabOT M OMBITOB C YYETOM HMHIWBHUIYATbHBIX
0COOEHHOCTEN 00yYaroINXCSl.



COILEPKXAHUE OBYUYEHUA
10 KJIACC

Pa3zjnen 1. ®u3uka 4 MeTOIbI HAYYHOT O MO3HAHUSA

®u3nka — Hayka o mnpuponae. HayuHble mMeTOnbl MO3HAHUS OKPYKAOLIETO
mupa. Pomp 3kcnepuMeHTa W TEOPUHM B MPOLIECCE IMO3HAHUS IPUPOLBI.
DKCNepUMEHT B QU3HKE.

MopnenupoBanue (U3MUECKUX SBJICHUA M TpoleccoB. HayuyHble TMmoTE3bI.
duznyeckre 3aKOHbl U TEOpPUHU. ['paHMIbl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IprHLIMT COOTBETCTBHS.

Ponp u mecTto ¢usuku B GOpMHPOBAHWU COBPEMEHHON HAy4YHOW KapTHHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele W UU(PPOBBIE H3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKU.

Pa3pges 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOIO JBHKCHMS.
Cucrema orcuéra. TpaekTopusi.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCThb) M
YCKOPEHHE MAaTE€pHUAIbHOW TOYKHM, MX NPOEKLUHMH HAa OCH CHUCTEMBI KOOpAMHAT.
CiioxeHue nepeMeneHni U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJNIMHEWHOe IBuxkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOpEHHMS, IyTH U IEpEMEIICHUs
MaTepualbHONM TOYKU OT BPEMEHHU.

CBoOoaHOe najieHre. Y CKopeHue CBOOOHOTO NaieHus.

KpuBonuneitHoe  nBukeHue. J[BMKEHHE  MaTepuaJbHOM TOYKH IO
OKPYKHOCTH C IIOCTOSTHHOU 110 MOZYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHENHAS
ckopoctb. [lepros u yactora obpaiieHus. LleHTpocTpeMuTeNnbHOE YCKOPEHHUE.

TexHudyeckue yCTPOWCTBA M INPAKTUYECKOE IPUMEHEHHME: CHUIOMETD,
JNBWKEHHUE CHAPS0B, UEMHbBIE U PEMEHHBIE IIEpEaaUu.

Jlemoncmpayuu

Mogenp cucrtemsl OTCUETA, WUITIOCTPAUUs KHHEMAaTHUYECKUX XAPAKTEPHUCTUK
JBI>KCHHUSL.

[IpeoOpa3zoBaHue IBUKEHUI C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmtonenne nBukeHus Tena, OpPOIIEHHOTO TMOJ YIIOM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOHOr0O NaeHMUs.

Hanpasnenue ckopocTu pu ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne HEpaBHOMEPHOTO ABMKEHHS C LEIBIO ONpPEAEICHNUs MITHOBEHHOMN
CKOPOCTH.

HccnenoBanre COOTHOLIEGHUS MEXAY MNYTSIMHU, MNPONUIAEHHBIMU TEIOM 3a
MOCJIEIOBATENIbHBIE PABHBIE IPOMEKYTKA BPEMEHH IPHU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydenne nBUKEHUs IAPUKA B BA3KOU )KUIKOCTH.

N3yuyenue aBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippammn  orHocutensHOCTH — [amunes.  IlepBwiii  3akoH  Hprorona.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunuun cynepno3unuu cui. Bropo# 3akon HeroToHa
JUUIA MaTepuaJibHOM TOUKHU. TpeTuii 3aKkoH HbploTOHA 1111 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuia Tsxkectu. IlepBas kocMmuueckas
CKOPOCTb.

Cwuia ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (mokosi, CKobxkeHus1, kauenus ). Cuia tpeHusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbKEHUS U cuiia TpeHus nokos. Koadduuuent tpenus.
Cuita conpoTHBIIEHUS IPU IBUKEHUHN TEJIA B )KUJIKOCTH WIIM rase.

[TocTynarensHOE U BpalllaTeIbHOE JABMXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbI OTHOCUTENIBHO OCHU BpauieHus. llnedo cubl. YcnoBus
paBHOBECHS TBEPIAOIO TENA.

TexHu4yeckrue yCTpOWCTBA M IIPAKTUYECKOE IPHUMEHEHHE: IOAIIMIIHUKH,
JNBWKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne naepuum.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TEJ.

Bropoii 3akoH Herorona.

N3mepenue cui.

CnoxxeHue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(OpMALIIH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U TIAJICHUN.

CpaBHEHUE CUJI TPEHUS MMOKOSI, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buabl paBHOBECHS.

Vuenuueckuii sakcnepumenm, 1abopamophule pabomoi

N3yuyenue nBuxeHust Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBaHne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HMKAIOIIMX B MPYKUHE U
pEe3UHOBOM o0pasiie, OT uX AedopmMaliu.

HccnenoBanne yciioBHM paBHOBECUS TBEPAOrO Tela, HMEKNIIET0 OCh
BpAILICHUS.

Tema 3. 3akonsl coxpaneHus 6 MexanHuke

NmMnynbc MarepuanbHOM TOUKHM (Tena), CUCTEMBbl MaTEpPUAIbHBIX TOYEK.
NMnynbc cHUlbl U U3MEHEHHE HMITYJIbCa TENa. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBUXKEHUE.

Pabora cusnbl. MOIIIHOCTD CHIIBI.

Kunernueckass sHeprusi MarepuayiibHOW Touku. Teopema 00 H3MEHEHUU
KMHETUYECKOWU SHEPTUU.

[TorennuanbHas DHEPTUSL. [TorenunanbHas DHEPTUA yIpyro
nedbopmupoBaHHOW  TpykuHbL.  [loTeHnuanbHass  SHEprus Teila  BONU3U
NOBEPXHOCTH 3EMJIH.

[ToreHunanbHble W HEMOTECHUHUAJIbHBIE  CHJIBI. CBsi3b  paboOTHI
HEMOTCHUMAJIBHBIX CWJI C U3MEHEHUEM MEXAHUYECKOW SHEPrUM CHUCTEMBI TEIN.
3aKOH COXpPaHEHU MEXaHUYECKOW SHEPTUHU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4ecKkre yCTpOICTBa M MPAKTUYECKOE MPUMEHEHHUE: BOIAOMET, KOMED,
MPY>KUHHBIA MUCTOJET, IBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

[Tepexoa MOTEHIIMATBLHON YHEPTUU B KHHETHUECKYIO 1 OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuenne abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JABYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanne cBsi3u pabOTHl CHIIBI C U3MEHEHUEM MEXaHUYECKOW DHEPTUu
TeJla Ha IPUMEPE PACTSIKEHHS PE3UHOBOIO XKT'yTa.

Pasnen 3. MosekyasipHas pu3nka 1 TEPMOAUHAMHMKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISPHO-KUHETUUECKON TEOPUHA U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. uddysua. Xapakrep IBIKEHUS U
B3aMMOJICMCTBUSL YaCTHUI BelIeCTBA. Monenu CTpOeHUs Tra30B, KUJIKOCTEU H
TBEPABIX TEJ U OOBICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE 3TUX Mojenel. Macca u
pa3Mepnl Mosiekyil. KonnuectBo BemectBa. [locTosinHas ABoraapo.

TermmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp
[enbcus.



Mopenr  uneambHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpUM HJealbHOro rasza. AOCONIOTHas TeMmIiiepaTypa Kak Mepa
CpelIHEN KUHETHUYECKON SHEpPruu TEIUIOBOrO JBMXKEHUs uacTul rasza. Illkana
temnepatyp KenbBuHa. ['a30Bbie 3akoHbI. YpaBHeHUEe MeHneneeBa—Knaneipona.
3akoH [lampTOHa. M30mponeccsl B UACATBHOM Ta3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BeniecTBa. ['paduueckoe mpencraBiIeHUE H3OMPOIIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbITHl, JOKA3bIBAIOIIME JTUCKPETHOE CTPOCHUE BeIIecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OmnbIThl 110 1UPPY3UN )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOT'O JIBUKEHUS.

Moguens onbita llITepha.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICCTBUSI.

Mogaenb, WUTIOCTPUPYIOIIas IPUPOY AaBJIEHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHHUE COCTOSHHS UCAIbHOIO rasa,
U30IPOLECCHI.

Vuenuueckuii skcnepumenm, n1abopamopnule pabomuwl

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaT€ Ha OCHOBE HM3MEPEHUM
00BbEMa KOMHATBHI, IABJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

UccnenoBanne 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3pEKEHHOT0
rasa.

Tema 2. Ocnoevl mepmoounHamuKu

TepmonnHamuueckasi cucteMa. BHYTpeHHSsE dHEpPrus TEPMOIAMHAMUYECKOM
CUCTEMBI U crioco0bl e€ n3meHenus. KonmuectBo TemoTsl U pabora. BHyTpeHHSIs
SHEpPrusi  OAHOATOMHOTO  HWJ€allbHOrO  Ta3a.  Buael  Temionepenauu:
TETJIONPOBOIHOCTh, KOHBEKIIUS, U3yUdCHHE. Y JIeJbHas TEIUIOEMKOCTh BEIECTBA.
KonuuecTBo Tem1oTsl npu Temionepeaaye.

[Tousatne 00 amguabaTHOM mnpouecce. llepBblii 3aKOH TEPMOAMHAMUKH.
[Ipumenenre TepBOro 3aKOHA TEPMOJWHAMHKHU K u3omporeccaMm. ['paduueckas
UHTEpIpeTanus padboThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TeruioBele  mamuHbl.  [IpuHOUMIBI ~ AEHCTBHS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEPruM B TEIUIOBBIX MammuHAX. KoaddummeHnT mone3noro
nedctBust TeroBord MamuHbl. [lukn KapHo u ero kosd@uimMeHT mosie3Horo
NeNCTBUS. DKOJIOTMYECKHUE MPOOJIEMBI TEMIOIHEPTETUKH.



TexHudyeckre YCTPOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUTATEIb
BHYTPEHHET'0 CropaHus, ObITOBOM XOJOAMIbHUK, KOHIAUITUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW »HEpPruM Teja MPU COBEPIICHUU PaOOThI: BBUIET
npoOkK u3 OYTHUIKM MOl JACHCTBHEM CXKAaTOro BO3/yxa, HarpeBanue sdupa B
JATyHHOU TpyOKe MyTEM TpeHUs (BUICOAEMOHCTPAIIHSA).

N3meHenune BHyTpEeHHEH SHEpTrUn (TeMIiepaTyphl) Tea Ipu TerIonepeiaye.

OmeIT 1O anuabaTHOMY pAaCHIUPEHUI0 BO3AyXa (OMBIT € BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOHHBI, TBUTATENsl BHYTPEHHEI0 CTOPaHusl, peaKTUBHOTO
JBUTATES.

Vuenuuecxuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamuvie cocmoanusn eeuwecmea. Dazoevie nepexoont

[TapooOpazoBanue u koHueHncanus. Mcmnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BJIAXHOCTh BO3JAyxa. HachelmeHHbIM map. YaenbHas TeEIUioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUIICHUS OT JTaBJICHUS.

Teépnoe Teno. Kpucrainuueckue u amopdHbie Tesna. AHU30TPOINHS CBOWCTB
kpuctayioB. Kuakue kpucraimibl. CoBpeMeHHble Marepuaibl. [liaBienune u
KpUCTaIU3aIus. Y aenbHas Teriora miasieHus. Cyonumarus.

VYpaBHeHUE TEIIIOBOTO OanaHca.

TexHudyeckre yCTpPOMCTBA W MPAKTUYECKOE IPUMEHEHHE: TUTPOMETp H
IICUXPOMETP, KaJOPUMETP, TEXHOJOIMHU MOJTYYEHUS] COBPEMEHHBIX MaTEpPUaIOB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOTHU.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX MTapOB.

Kurnienue npy noHM>XKEHHOM J1aBJICHUM.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenue HarpeBaHus U IJIaBJICHUSI KPUCTAILUTMYECKOT O BEILIECTBA.

JleMoHcTpalys KpUCcTaioB.

Vuenuueckuii sxcnepumenm, 1abopamopHwvie pabomwl

HN3mepenne OTHOCUTENIBHON BIaKHOCTH BO3yXa.

Paszgen 4. DaekTpoauHamMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anmst Tel. OJEKTPUYECKMM 3apan. JBa Buma 3JIEKTPUUYECKUX
3apsaaoB. IIpoBOAHMKM, OUAJIEKTPUKH W TOJIYNPOBOJHUKU. 3aKOH COXPAaHEHHUs
AJIEKTPUUECKOT0 3apsfa.
BsaumoneiictBue 3aps0B. 3akoH Kyiona. TodeuHbIil 2IeKTpUUECKUI 3apsl.
Onekrpuueckoe mone. Hanpspk€HHOCTh  dnexkTpuueckoro mois.  [IpuHiun



CYIEPHO3ULIAN DIIEKTPUUYECKUX Moyied. JIMHUM HanpsKEHHOCTU 3JEKTPUUECKOTO
OJISL.

Pabora cunm  amekrpocratmdeckoro  moss.  [loreHnman.  PasHocTh
MOTCHIMANOB. [IpOBOAHWKM H AWANAEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.
JlvpnekTpuyeckass IpOHUIAEMOCTb.

OnekTpoeéMKocTh. KoHaeHcaTtop. DIeKTpOEMKOCTh TUIOCKOTO KOHAEHCATOPA.
DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

TexHuuecKkne yCTpPOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: SIEKTPOCKOI,
ANEKTPOMETP, JJIEKTPOCTATHYECKAs 3alllUTa, 3a3eMJIEHUE BJIEKTPONPUOOPOB,
KOHJIEHCATOP, KONMMPOBAJIbHBIN alapar, CTPYHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLIAI IEUCTBUS dJIEKTPOMETPA.

B3aumopericTBre HaRIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TOJI€ 3aPSKEHHBIX TEI.

[IpOBOIHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DNeKTpocTaTuuecKas 3aluTa.

JIM3IEKTPUKH B SJIEKTPOCTATHYECKOM TIOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATopa OT IUIOLIAIH
IUIACTUH, PACCTOSIHUSA MEX1Y HUMH U AUIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Vuenuueckuii skcnepumenm, n1abopamopnule pabomuwl

N3mepenue 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

ONEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS SJIEKTPUUYECKOrO TOKAa.
Uctounuku Toka. Cuna Toka. [locTOSTHHBIN TOK.

Hanpsixenue. 3akon OMa i1 ydyacTka Henu.

DJIEKTPUYECKOE COINPOTUBICHHUE. YIEIbHOE COIMPOTUBJICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaLIENIbHOE, CMEIIAHHOE COCTMHEHUE IPOBOAHUKOB.

PabGora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MoHOCTB
BJIEKTPUYECKOr O TOKA.

DNEKTPOJABIKYIIAsA CWJIA M BHYTPEHHEE COINPOTUBICHHE WCTOYHHKA TOKA.
3akoH Oma 11 NOJHOM (3aMKHYTO#) 35iekTprieckoi nenu. KopoTkoe 3aMblKaHuUE.

ONEKTpOHHAsT ~ MPOBOAUMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTD
COINIPOTHUBIICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTbD.

DIIEKTpUUYECKUN TOK B BakyyMe. CBOWCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBOAHUKHY. CobGcTBeHHast 151 IIPUMECHAas IIPOBOJIUMOCTh
MOJIyNIpOBOJHUKOB. CBoiicTBa p—N-nepexoaa. [lonynpoBoaHUKOBbIE IPUOOPHL.

DIJIEKTPUYECKHM TOK B  pacTBOpax H  paciulaBax  JJIEKTPOJIUTOB.
DIEKTpOIUTHYECKAS JUCCOLUALNS. DIEKTPOIH3.



DIJIEKTpUUYECKU TOK B Tra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHu4yeckre yCTpocTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeETp,
BOJITMETP, PEOCTaT, HWCTOYHUKKA TOKA, OJICKTPOHArpEeBaTENbHBIC TPHOOPHI,
AIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMHUCTOPBI U (POTOPEIUCTOPHI, MOTYPOBOIHUKOBBIN THO, rajbBaHUKA.

Jlemoncmpayuu

N3mepenune cuitbl TOKa U HANIPSIKEHHUSL.

3aBHCUMOCTb CONPOTHUBJICHUS UWIHHAPUYECKUX MNPOBOJAHUKOB OT JIJIMHBI,
IUIOLIAIY MTOMIEPEYHOT0 CEYEHUS U MaTepuaa.

CwmenianHoe COeIMHEHUE MTPOBOJIHUKOB.

[Ipsamoe wn3MepeHHne JIEKTPOIABMXKYIIEeW cwibl. KopoTkoe 3amblkaHue
raJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHMOCTb CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAUMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psl 1 NpOBOAUMOCTD BO3/1yXa.

OIHOCTOPOHHSAS TPOBOJAUMOCTD AUOJIA.

Vuenuueckuii skcnepumenm, 1abopamophule pabomawl

N3yueHne cMenaHHOro COEIMHEHUST PE3UCTOPOB.

N3mepenue 3J1eKTpOABMKYIIEN CUIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHUS.

Habmronenue anexkTpoinusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce OCyIIeCTBISETCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3E€M C KypCcaMHM MAaTE€MAaTHKH,
OMOJI0TUH, XUMHUH, Teorpaduu U TEXHOIOTUH.

Meosicnpeomemnvle noHamusi, CBSI3aHHBIE C W3YyYEHUEM METOJIOB HAYyYHOI'O
MO3HAHUS: SIBJICHUE, HAyYHbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEb, U3MEPEHHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHUM, JUHEWHas QyHKIUS,
napabosna, runep6osna, ux rpaukd U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO,
BEKTOPBI U UX MPOEKIUHA HA OCU KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexannueckoe NBUKEHUE B XKUBOW mpupoze, nuddysus, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHUJbI TEILIONEPENayH, TEIUIOBOE PABHOBECHE),
AJIEKTPUYECKUE SBJICHUS B )KUBOU IIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHNUE ATOMOB U MOJIEKYJ, MOJIb
BEIIIECTBA, MOJIApHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUIKOCTEH H



ra3oB, JJIEGKTPUYECKHE CBOWCTBA METAJJIOB, B3JIEKTPOJUTHUYECKAs JHUCCOLUAIUS,
rajibBaHHKA.

l'eoepaghus: BnaxHOCTh BO3/1yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE IBUKEHUN C HCIONb30BAHUEM MEXaHU3MOB,
y4€T TpeHUs B TEXHHUKE, MOJIIMIHUKHA, HCIOJb30BAaHUE 3aKOHA COXpPaHEHUs
UMITyJIbca B TEXHUKE (pakera, BOJAOMET M JpYyrue), JBUraTelb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOW XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIyYEHHS] COBPEMEHHBIX MATEpHAIOB, B TOM YKCJI€ HAHOMATEPHAIOB, H
HAaHOTEXHOJIOTUH, 3JIEKTPOCTaTUYECKAsl 3aIlMTa, 3a3eMJICHUE 3JIEKTPONpHOOpOB,
KCEpOKC, CTpYHHBIH MIPUHTED, AJIEKTpOHArpeBaTellbHbIe puoopHl,
AJIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBAHUKA.

11 KJIACC

Paszgea 4. DaekrpoauHaMuka

Tema 3. Mazcnummnoe none. IneKmpomMacHUMHAA UHOYKYUA

[ToctrossHHBIE ~ MarHUTHL.  B3anMOmeNCTBHME  TOCTOSAHHBIX ~ MAarHUTOB.
MaruutHoe 1one. Bektop MarHuTHOM uMHAyKUuW. [IpuHomn cyneprno3uuuu
MAarHuTHBIX Mojed. JIMHMM MarHUTHOM MHAYKUuU. KapThHa JNWMHWUKA MarHUTHOW
VHJYKIMH T10JI1 HOCTOSIHHBIX MArHUTOB.

MarauTHOE T1OJ€ TPOBOJHHMKA C TOKOM. KapTuHa JnHHUNA WHIYKUAU
MAarHUTHOT'O TOJISL JUIMHHOTO MPSIMOrO MPOBOJHHUKA M 3aMKHYTOT'O KOJBIIEBOTO
IIPOBOJIHMKA, KaTYIIKH ¢ TOKOM. OnbIT Opcreaa. BzanmoaecTBrue NpoBOJHUKOB €
TOKOM.

Cuia Amniepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOayJb U HalIpaBJieHUE. [|BUKEHUE 3apSAKEHHON YaCTUIBI
B OJIHOPOJTHOM MarHuTHoM mose. Pabota cunbl Jlopenna.

SIBiieHME DJIEKTPOMAarHUTHOM MHAYKIMU. IlOTOK BeKkTOpa MarHUTHOM
UHIYKIUU. ODJIEKTPOJBIKYIAs Cula HWHIAYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
nHayKkuuu @apanes.

BuxpeBoe »snekTpuyeckoe molie. ONEKTPOABWKYIIas CWIa HHIYKIUU B
IPOBOJIHMKE, JBIKYIIEMCS IOCTYMATEIBHO B OJTHOPOTHOM MAarHUTHOM TIOJIE.

IIpaBwiio Jlenna.

NHaykTUBHOCTE.  SIBlIEHME CaMOMHIAYKIMH. OJIEKTPOABMXKYILNAs  CuUia
CaMOMHAYKIIHH.

DHeprus MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DIIEKTPOMArHUTHOE MOJIE.

TexHuueckne YyCTpPOMCTBA M IMPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIE
MAarHMThbl, 3JIEKTPOMArHUTHI, DSJICKTPOABUIATENIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacCTHUL, UHIYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOIO ITy4YKa MAarHUTHBIM IOJIEM.

JIvHUY MHIYKIMA MAarHUTHOTO TTOJIS.

B3anmoneinicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBIIeHME BIEKTPOMArHUTHON MHIYKIUU.

IIpaBwiio Jlenna.

3aBUCUMOCTD JJICKTPOJABWKYIIEH CHUJIBI MHAYKIHUU OT CKOPOCTH M3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAaMOUHYKIIUH.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabonuvl

N3ydeHre MarHuTHOT O MOJsE KATYIIKU C TOKOM.

HccnenoBanne AeiCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue BICHUS 3JIEKTPOMArHUTHOW MHIYKIIUH.

Pa3nea 5. KoJsie0anus M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMacHUmMHblE KONEOAHUA

KonebarenrHast  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOjeOaHUI.
[Mapmonnyeckue konedanus. [lepumon, yacrtora, amruuryiga u (aza koneOaHHI.
[IpyxvHHBIN MasTHUK. MareMaTH4eCKUil MasiTHUK. Y PaBHEHHE TapMOHUYECKUX
konebanwmii. [IpeBpareHue HEpruu Mpu rTapMOHUYECKUX KOJICOaAHUSX.

KonebarenpHbiii koHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJCAIbHOM KOJeOaTelbHOM KOHTYpe. AHAJIOrUid MEXIYy MEXaHHUYEeCKUMHU U
ANEKTPOMArHUTHBIMU KojieOaHusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUS
SHEPI'uM B UJCATLHOM KO0JIE0AaTeTbHOM KOHTYPE.

[IpencraBienue o 3aTyxaromux KojieOaHUsIX. BeIHYK/I€HHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyXeHHbIE 3JIEKTPOMarHUTHbIE KOIeOaHMsl.

ITepemennsblii TOK. CUHYCOMAQIbHBIM NEPEMEHHbIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHO€ U JACHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA H
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya u NOTPeOICHUE IIEKTPUUECKOM
SHEPIruM. JKOJIOTUYECKHE PUCKU IMPU MPOU3BOJACTBE ANEKTpodHeprun. KymnbTypa
WCIIOIb30BaHUs AJIEKTPOIHEPT U B TOBCETHEBHOM KU3HMU.

TexHu4yeckre yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHUE: DJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, JUHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanrne mapaMeTpoB KoJIeOATENbHONW CHUCTEMbI (MPYKUHHBIA WA
MaTeMaTUYECKUIl MasiTHUK).



Habmronenue 3atyxaromux KojaeOaHui.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

HaGnronenue pesonanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuummiorpaMMbl (3aBUCUMOCTU CHJIBI TOKA U HANIPSDKEHHSI OT BPEMEHU) ISl
AIIEKTPOMArHUTHBIX KOJIEOaHMA.

Pe3oHanc mnpu mociieoBaTeIbHOM COEIMHEHUU PE3UCTOpPA, KaTyLIKH
MHJYKTUBHOCTH U KOHJIEHCATOpA.

Mopenb TUHUY AJIEKTPONepeaauH.

Vuenuueckuii sxkcnepumenm, 1abopamopHule pabomol

WccnenoBanre 3aBUCMMOCTH TIEPHOJa MaJIbIX KoJieOaHUW rpy3a HA HUTU OT
JUTMHBI HUTH U MAacChl Tpy3a.

UccnenoBanre mnepeMEeHHOro TOKa B IENU W3  IOCJIEI0BATEIbHO
COCIMHEHHBIX KOHJIEHCATOPA, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBIE 60JIHbL

MexaHuueckue BOJIHBI, ycioBUsl pacnpoctpanenus. llepuon. CxopocTb
pacripocTpaHeHuss U JyiMHAa BoJiHBL. [lomepeuHble W TPOJOJIBHBIE BOJHBI.
WNurepdepenius u Auppakums MEXaHUYECKUX BOJIH.

3Byk. Ckopocthb 3ByKa. [' pomkocTs 3Byka. Beicora Tona. TemOp 3ByKa.

DNEKTPOMATHUTHBIE BOJHBI. Y CIOBHUS U3JIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3zaumuas opuenranus Bektopos E, B, V B anekrpomarautHoii BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKeHUE, MpejioMJIeHre, Toisipu3anus, audpakius,
uHTepdepenius. CKOpocTb dJIEKTPOMArHUTHBIX BOJIH.

[IIkana 3M€KTPOMAarHUTHBIX BOJIH. [I[prMeHEeHue 3JeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMITBI paIMOCB3H U TENEBUACHUA. Pamnomokarus.

DIIEKTPOMATrHUTHOE 3arPsI3HEHUE OKPYKAKOUIEH CPEbI.

TexHudyeckre yCTpPOMCTBA M NPAKTHUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paauonpuEMHUK, TEIEBU30p, aHTeHHa, TesedoH, CBY-meus.

Jlemoncmpayuu

OO6pazoBanue U pacIpOCTPaHEHUE MONEPEUHBIX U MPOIOIbHBIX BOJIH.

Koneobmromeecs Te10 Kak HCTOYHHK 3BYKA.

Habmronenne oTpakeHust U IPEIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6ntonenune nnrepdepennnu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYIOW M
4acTOTOMN KOJIeOaHU.



HccnenoBanue CBONCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KEHUe,
npesoMIIeHHE, oNsipu3anus, Audpakuus, UHTepPepeHIIus.

Tema 3. Onmuka

l'eomerpuueckas onruka. lIpsmonnHElHOE pacnpoCTpaHEHUE CBETa B
onHopoaHoM cpene. JIyd cBera. ToueuHbIld HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI oTpaxkeHus cBeta. [locTpoeHue n3zodpaxkeHui B
IJIOCKOM 3€pKaJie.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelNb
npenomiieHus. llonmHoe BHyTpeHHee orpaxeHue. IIpenenbHbI Yroa MOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucniepcus cBeta. ClIOXKHBIN cocTaB 0eoro ceera. LIBer.

Cobuparomiue u pacceuBarolue JuH3bL. ToHkas nauH3a. DOKycHOE
paccTOsIHME W ONTHYECKash cuila TOHKOM JuH3bl. IlocTpoeHue u3o0paxeHUil B
coOMparnMx U pacceuBarolmux JuH3ax. opMysia TOHKON JIUH3bBI. Y BEIUYECHUE,
JaBAEMO€ JINH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUIECKON ONTUKH.

BonnoBast ontuka. Wurepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOACHUST MaKCUMyMOB M MHHUMYMOB B HMHTEpEpEeHIIMOHHON
KapTUHE OT JBYX CUH(Aa3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudbpaknus cBera. JudpakuvonHas pemeérka. YclIoBue HaOMIOIEHUS
[JIaBHBIX ~MAakKCMMYMOB IpM MNAJCHHUM MOHOXPOMATHMYECKOrO CBETa Ha
TU(PaKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHECHHWE: OYKH, JIYIa,
doToanmapar, NPOSKIIMOHHBINA amnmapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJSIPOUSI.

Jlemoncmpayuu

[IpssMonMHEWHOE paCIpPOCTPAHEHUE, OTPAXKEHUE U IPEIOMIICHUE CBETa.
OnTuueckue mpuoOopHI.

[TonHOE BHYyTpEHHEE OTpakeHrne. Mojenb CBETOBOA.

UccnenoBanre CBONCTB M300payKeHUHN B JIMH3AX.

Mopaenu MUKpPOCKOIIA, TEIIECKOIIA.

Ha6mronenune naTepdepennmm cera.

Habmonenune nudpakiuu ceera.

HabGntonenue nucnepcuu cBera.

[Tony4yeHnue cnekTpa ¢ MOMOLIBIO ITPU3MBL.

[Tomy4yeHue cekTpa ¢ MOMOMIBIO JUMPAKITMOHHON PEIIETKH.

Habmronenue nonspuszanuu cBeTa.

Vuenuueckuii sxkcnepumenm, 1abopamopHule pabomol



N3mepenue nokasarens NpeoMIICHUs CTEKIIA.
UccnenoBanre CBONCTB N300payKeHUH B JTMH3AX.
Habmronenne nucrnepcuu cBera.

Pa3pnes 6. OcHOBBI ClICIUAJIBLHONH TEOPHH OTHOCHTEIbHOCTH
['paHnibl  NPUMEHMMOCTH  KJIACCHYECKOM  MexaHukH.  lloctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DWHILITENHA.
OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH M COKpaLICHUE
JUTMHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBsI3p MacChl C SHEPrUEH U UMITYJILCOM PEATUBUCTCKON YaCTHUIIbl. DHEPTHUS
TIOKOSI.

Paszpnen 7. KBanToBasi pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonbl. Dopmymna [lnanka cBs3u sHEpruu GOTOHA C €r0 YacTOTOU. DHeprus
U UMIyJbC (HOTOHA.

OtkpeiTre U ucciaeaoBanue Gporodddexra. OnbiThl A. I'. CToneroBa. 3aKOHBI
dororddexra. YpaBuenue ODunmreitHa st hoTodddexra. «KpacHas rpaHuiiar
dororddexra.

Hasnenue ceera. OnbiThl I1. H. JleGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHuueckne ycTpoCTBA W TMPAKTHUECKOE TMPUMEHEHHE: (OTOIIEMEHT,
¢doTonaTymk, conHeuHas 6arapesi, CBETOAHO,.

Jlemoncmpayuu

®dotor(pdheKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHelTHEro Gporoaddekra.

Ceeroguon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHUIO o -4acTHIL.
IImanerapnas mopens aroma. [locrynatel bopa. M3myuenne u morisionieHue
(OTOHOB MNpHU MEpPexojile aToMa C OJHOIO YPOBHS SHEPIHMM Ha Jpyroi. Bunel
criekTpoB. CIIEKTp YPOBHEW SHEPTUMU aTOMa BOJIOPOJIA.

Bonnoseie cBoiicTBa yactuul. Bomnsl ne bpoitis. KopryckynspHO-BOJIHOBOM
JyaJIU3M.

CHoOHTaHHOE U BBIHYX/IEHHOE U3JTyYEHHE.

TexHudeckue yCTpOWCTBA U NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Ha0nronenue mrHeHyaThIX CIEKTPOB U3JTYUYEHHS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopnule pabomoi

Habmronenune muHEHYaTOrO CIriekTpa.

Tema 3. Amommnoe adpo

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpPOCHMS sapa. OTKpsITHE
pannoaktuBHOcTH.  OmnbiTel  Pesepdopma  1no  ompeaeneHuro  cocrasa
panuoakTUBHOro wu3nydeHus. CpoiicTBa anbga-, Oera-, ramma-u3Iy4eHHUs.
BimsiHue paaoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpbiTHE NpOTOHA M HelTpoHa. Hykionnas monens sigpa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3oronsl.

Anbda-pacnian. DNEKTPOHHBIA UM TO3UTPOHHBIM Oera-pacman. [amma-
U3JIydeHHE. 3aKOH pPaJM0aKTUBHOIO pacnaja.

DHeprusi CBs3U HYKJIOHOB B sifipe. SAnepHbie cuibl. JledekT maccel gpa.

S nepHble peakuuu. JleneHue U CUHTES s€ep.

SAnepusiit peaktop. TepmosnepHsiii cunTe3. IIpoOnembl M TMEPCHEKTUBBI
AJIEPHOM SHEPTETUKU. DKOJIOTMYECKHUE ACTIEKTHI JIEPHON SHEPTETHKHU.

DneMeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTtonbl HAaOJIIOIEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YACTHII.

dyHaMeHTaIbHbIe B3auMOJIeicTBUs. ENMUHCTBO (hr3nueckoil KapTUHBI MUPA.

TexHu4yeckue yCcTpOWCTBA U MPAKTHYECKOE IIPUMEHEHME: TO3UMETP, Kamepa
BunbcoHa, siaepHbIil peakTop, aToMHasi ooMoa.

Jlemoncmpayuu

CuéT4YrK NOHU3UPYIOIINX YaCTHULL.

Vuenuueckuii skcnepumenm, nabopamopnule pabomoi

HccnenoBanne TpEKOB 4acTUL (10 TOTOBBIM (OTOrpadusimM).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM M aCTPOPU3MKH

Otansl pa3BATHS acTpoHOMUU. [IprKknagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3gHoro HebOa. Co3Be3nusi, spKue 3BE3bI, IUIAHETHI, UX BHIUMOE
JIBUKEHUE.

Conneunas cucrema.

Connue. ConHewyHast akTHUBHOCTh. FcTounuwk sHeprun ConHua u 3BE3L.
3BE3M1bI, UX OCHOBHBIE XapPAKTEPUCTHUKHU. J(MarpaMma «CHEKTpalbHBIN Kilacc —
CBETUMOCTBY». 3BE3bl TIJIaBHOM MOCIENOBATEIBHOCTA. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» I 3BE3J TJIABHOM IMOCJIENOBAaTEIbHOCTH. BHyTpeHHee CTpoeHue



3B&311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKAEHUU U dBOoMonMU ColHIA U
3BE3/1. DTaIbl )KU3HU 3BE3I.

Muneunbiii Ilyts — nama lanaktuka. Ilonoxenue u nBuwkeHue CoyiHIA B
lNamaktrke. Tunel ranaktuk. Pagnoranaktuky u kBaszapbsl. UEpHbIE ABIPHI B sSApax
TaJaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Paz0eranue rajgakTuk.
Teopust bonbioro B3peiBa. PenukToBO€ U3iydeHue.

MacmrtabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaGumronenust HeBOOPYXEHHBIM TJIa30M C MCIOJIb30BAHUEM KOMIbIOTEPHBIX
MPWIOKEHUH I ONPENeNCHUs MOJI0XKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31s1 CEBEPHOrO MOMYIIAPHS U IPKUAE 3BE3BI.

Hab6ntonenus B Teneckon JlyHsl, miuaner, Mieunoro [lyrtu.

Oo6o0marouee NOBTOPEHUE

Ponp ¢u3ukm W acTpOHOMHHM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOM cepax NesTeTbHOCTH YEeIOBEKa, pOjib U MECTO (PU3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOM Hay4HOH KapTUHE MHpPA, pOJib PU3HMUECKON TEOPUHU
B (GOpPMHUpPOBAHUU TIPEJCTABICHUNA O (U3MYECKOM KapTHUHE MHUpa, MECTO
(u3nyeckoil KapTUHBI MHpa B OOIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyIiecTBisieTcs C
y4ETOM COJEPIKATEIBbHBIX MEXKIPEAMETHBIX CBA3€H C KypCaMM MAaTeMaTHKH,
Oumooruu, XUMHH, reorpaduv U TEXHOIOTHH.

Meoicnpeomemnvle nonsamusi, CBSI3aHHBIE C W3YyYEHUEM METOJIOB HAYyYHOI'O
NO3HAHUS: SIBJICHUE, HAy4yHbId (akT, rumore3a, (U3MUecKas BEIMYMHA, 3aKOH,
TEopusi, HaOII0ICHNE, SKCIIEPUMEHT, MOJICIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIeHWE CUCTEMBbl YPaBHEHUM, TPUIOHOMETPUYECKHUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPHl U MX NPOECKLIUH HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
NPOU3BOAHBIE 3JIEMEHTApPHbIX (QYHKIMH, NpPU3HAKK TOJ00UsS TPEYTrOJbHUKOB,
oIpeniesIeHIe MIOMAAN MIIOCKUX (GUryp u 0obEéMa Tell.

buonocusa: »>nekrpuyeckue SABICHUS B JKUBOW MPUPOJE, KoJieOATEIbHbIE
JNBWKECHHS B J)KMBOM MPUPOJIE, ONTUYECKUE ABJIEHUS B )KUBOW MPUPOAE, ACHUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBL.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPIBIX
T€N, MEXaHM3Mbl OOpa30BAHMS KPUCTAUIMUECKOW PpEIIETKH, CHEKTPaIbHBINA
aHaJIu3.



l'eocpagpua: wmarHuTHblE TIONIOCAa 3€MJIM, 3aJIeKU MArHUTHBIX Py,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, MPEJCKa3aHUE 3eMJICTPSICCHUI.

Texnonocusa: NVHUM DIIEKTPONEpPENAdY, TEHEPATOP NEPEMEHHOIO0 TOKa,
3JIEKTPOJIBUTATENb, WHAYKLIHOHHAs I1€4b, pajap, PaauoONpUEMHUK, TEIEBU3O0D,
anteHHa, tenedoH, CBY-mneub, MPOEKIIMOHHBIM anmapar, BOJOKOHHAs OITHKA,
COJIHEUHas 6aTapes..



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yudebHOro mpenmera «®dusmka» Ha ypOBHE CpPEIHErO OOIIEro
oOpa3zoBaHus (0a30BbI YPOBEHB) JOJKHO OOECIECUUTHh JTOCTHIKEHHUE CIIETYIOIIUX
JTMYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS yueOHOro npeaMera «Du3uka» T0IKHbI
OTpaxaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
c(hOpMHPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlMM, TIO3UTUBHBIX BHYTPEHHHMX  YOEXKIEHHH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIHIMPEHHUE KU3ZHEHHOTO
ONbITa U OMbBITA JIEITEIBHOCTH B MPOLIECCE pPealr3alli OCHOBHBIX HAIIPaBJICHUN
BOCIIUTATEIIbHOUN JAEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxIaHCKOr0 BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUK 00YyUaroIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOT' O 4JIEHA POCCUIMCKOTO OOIIEeCTBA;

MPUHATHE  TPAJULIMOHHBIX  OOIIECYETOBEYECKHX T'yMAaHUCTUUECKUX U
JEMOKPATUYECKHUX IEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPa)kIaHCKOIrO
o0IIeCcTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3alluy;

YMEHHUE B3aMMOJECHUCTBOBATH C COLMAIbHBIMA MHCTUTYTAMH B COOTBETCTBHU C
uxX QYHKIUSIMHA 1 HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIHTAHUSI:

c(hOpMHPOBAHHOCTH POCCHICKOM rpaXJaHCKON UJIEHTUYHOCTH,
MaTpUOTU3MA;

LEHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHUKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUUECKOTO MMOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEICHMUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESITEIbHOCTU YUYEHOTO;

OCO3HAHHUE JIMYHOT'O BKJIAJ]a B OCTPOCHUE YCTOMUUBOTO OY1YIIEro;

4) 3¢TeTHYeCKOr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIKOUYasl SCTETUKY HAyYHOIO TBOPYECTBA,
npucymiero (GU3NIecKoil Hayke;



5) Tpya0BOr0 BOCTIMTAHUSI:

MHTEpPEC K Pa3luYHbIM cdepaM MpodhecCHOHATBLHOW IEATEIBHOCTH, B TOM
YHCIIe CBS3aHHBIM C (PU3UKON U TEXHUKOW, yMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOD
Oymymiei mpodecCuu 1 peaaTu30BbIBATh COOCTBEHHBIE JKU3HEHHBIC TJIAHEI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00J1aCTU
(GU3MKK HA TIPOTSHKCHUH BCEH KHU3HU;

6) IK0JIOrHYeCKOro BOCIIUTAHHUS:

c(hOpMHPOBAHHOCTh JKOJIOTHUECKOW KYNbTYpPhl, OCO3HAHHE TJI00aTHLHOTO
XapaKTepa SKOJIOTUIECKUX TIPOOIIEM;

TUTAaHUPOBAHNE U OCYIIECTBIICHUE ICUCTBUN B OKPYXKAIOIICH cpe/iec Ha OCHOBE
3HAHUS [eJIEH YCTOWYMBOTO Pa3BUTHS YETIOBEUECTBA;

pacIIMpPEHHE OIbITa JEATEIPHOCTH HKOJOTHYECKON HAMpaBICHHOCTH Ha
OCHOBE UMEIONINXCS 3HAHUH 10 (PUBUKE;

7) HeHHOCTH HAYYHOT'0 TIO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKON HAYKHU;

OCO3HAHWE IIEHHOCTH HAyYHOW JIESITEIbHOCTH, TOTOBHOCTH B MPOIECCE
U3y4eHUS  (U3MKH  OCYIISCTBIATH  TNPOSKTHYIO H  HCCIEAOBATEIIbCKYIO
JeSITeTbHOCTh MHANBUIYAIBHO U B TPYIIIIC.

METAINPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIE AeiiCTBUS
ba3oBble JJornyeckue 1eMCTBHS:
CaMOCTOSITEIbHO  (opMynupoBaTh U aKTyaIM3UpPOBaTh  MpoOJEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENEIISATh WEIU JAEATEIBHOCTH, 3aJaBaTh IMapaMEeTPbl W KPUTEPUU HX
JIOCTHKCHMS;
BBIABJISAITH 3aKOHOMEPHOCTM W MPOTUBOPEUMS B  pacCMaTpUBAEMbBIX
(U3UYECKUX SBJICHUSX;
pa3pabarpiBaTh IUIAH PEIICHHUS MPOOJIEMBI C YU4ETOM aHAIM3a MMEIOITUXCS
MaTEPUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBBI B JICATEIBLHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJIIM, OLIEHUBATh PUCKH MOCJIEACTBUIN AEATEIbHOCTH;
KOOPJIMHUPOBATh W  BBINOJHATH pabOTy B  YCIOBUSX  PEaJIbHOIO,
BUPTYAIbHOTO 1 KOMOMHUPOBAHHOT'O B3aMMOJICHCTBHS,
pa3BUBaTh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciieaoBaTe/ibCKHe J1eiiCTBUSA .
BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU IIOHSITUSIMH W METOJAMH
buznuecKon HAyKu;



BJIa/IETh HaBbIKAMU YUEOHO-HUCCIEA0BATENBCKON U MPOEKTHOM J1eATETbHOCTH
B 00jacTu (pU3MKHU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY IIOUCKY
METOJIOB pelIeHHs 3a4ay (U3NYECKOTO COAEp)KaHUs, NPUMEHEHUIO Pa3INYHbIX
METO/I0B TO3HAHUS;

BJAJIETh BHJAMHU JIEATEIBHOCTH IO TMOJYYCHUIO HOBOT'O 3HAHUS, €ro
UHTEpPIpETalliy, NOPeoOpa3OBaHHUI0O M NPHUMEHEHUIO B PA3NIMUYHBIX Y4EOHBIX
CUTYalUsIX, B TOM YHUCJIE IIPU CO3JaHUH YUEOHBIX IPOEKTOB B 001acTU (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIC CBSI3M W aKTyaJM3UpOBaTh 3aaady,
BBIJIBUTATh TUTIOTE3y €€ pEeIICHHs, HAXOAWTh apryMEHTHhI IS JOKa3aTelbCTBa
CBOMX YTBEp)KJI€HUH, 3a7aBaTh apaMETPbl U KPUTEPUHN PELLICHUS;

aHAJIM3UPOBaTh IOJYYEHHbIE B XOJ€ pELIEHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh MW (OpMyaupoBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOM
JEsITEeNIbHOCTH, B TOM YHCJIE€ IPU U3YYEHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

yMETh TIEPEHOCHTHh 3HaHUS MO (U3UKE B MPAKTUYECKYI0O O0OIacTh
KHU3HEICATETbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX NPEAMETHBIX 00J1acTell;

BBIJIBUTaTh HOBBIE UJIEH, MPEAJIaraTb OpUrHHAIbHBIE TIOAXO0/bI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, JONYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ uHpopmanmein:

BJaJIETh HABBIKAMM MOJyYEHHUs MHPOpMALUU (PU3UUECKOIO COJEp)KaHUS U3
UCTOYHMKOB Ppa3HbIX THIIOB, CAMOCTOSATEIBHO OCYIIECTBISATh IOMCK, AaHAaJu3,
CHUCTEMAaTH3AlMI0 U HHTEpPIpEeTaluio WHGOPMALMU Pa3IUYHbIX BUIOB U (opM
MIPE/ICTABICHHUS,

OLIEHUBATh JOCTOBEPHOCTh MH(OpPMALINY;

UCMOJb30BaTh  CpPEeICTBa  HMH(POPMAIMOHHBIX M  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX M OpPraHU3AI[MOHHBIX
3a/1a4 ¢ CcoOroJieHreM TpeOOBaHUN HAPrOHOMUKH, TEXHUKU O€30MacCHOCTH,
TUTUEHBI, PECYpPCOCOEPEkKEHMs, MPABOBBIX M  3TUYECKUX HOPM, HOPM
nHGOPMAITMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOrO COJEp>KaHUS B pazNUYHBIX (opmarax c
y4€TOM Ha3zHA4YCHUS MHPOPMAIUH U [EIEBON ayAUTOPHH, BHIOUpPAs ONTUMATBHYIO
(dopMy npencTaBiaeHUs U BU3yaau3aluu.

KoMMmyHMKaTHBHBIE YHUBepPCAJbHbIe y4eOHbIe 1eiCTBHS:
OCYILIECTBIIATH OOIIEHNE HA YpOKaX (PU3UKHU U BO BHEYPOUHOH J1€ATENbHOCTH;
pacno3HaBaTh MPEANOCBUIKM  KOH(MJIMKTHBIX CUTyallMii W CMsI4aTh
KOH(DJTUKTBI;



Pa3BEPHYTO M JIOTMYHO H3JIaraThb CBOK TOYKY 3pPEHHS C HMCIOJIB30BAHHEM
SA3BIKOBBIX CPEJICTB;

NOHMMAaTh M HCIIOJIB30BaTh NIPEUMMYIIECTBA KOMAaHIHON M WHIMBHUIYaJbHOU
paboThI;

BBIOMpATh TEMATHKY M METOJIbl COBMECTHBIX JEUCTBHM C y4€TOM OOLIMX
MHTEPECOB U BO3MOYKHOCTEMN KaXA0r0 YjeHa KOJJICKTHBA,;

OPUHUMATh LE€IM  COBMECTHOW  JEATENBHOCTH, OpPraHU30BBIBaTH U
KOOPAWHUPOBATh JACHUCTBUSA NO €€ NOCTHXKEHUIO: COCTABIISTH IUIAH JECUCTBH,
pacupenensTh polu € YYETOM MHEHHMH YYaCTHHKOB, OOCYXKIAaThb pE3YJIbTaThl
COBMECTHOM paboTHlI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJA M KaXJIOrO0 yYaCTHHKAa KOMaH/bl B
o0l pe3yapTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpearaTb HOBBIE IIPOEKTHI, OLEHHUBAaTh HWIAEHU C TO3UMLUUNA HOBHU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOPaKEHHUE, ObITh HHUIIUATUBHBIM.

Pery/isiTuBHBIC YHHBepCaJbHbIe y4eOHbIe 1eiiCTBHUA
Camoopranm3anus:

CaMOCTOSITENILHO OCYUIECTBJISITh MO3HABATEIbHYIO JESITENIBHOCTh B 00JACTH
(U3UKM U aCTPOHOMHH, BBIABISATH MPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIE 3aJ1a4H;

CaMOCTOSITEJILHO COCTABJISITh IUIAH PEIICHHsS] PACUETHBIX M KAuyeCTBEHHBIX
3a/1a4, TUIaH BBIMOJIHEHUS IPAKTUYECKON pabOThI C yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEN U MPEAIOYTEHNH;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacIMpATh paMKH Y4EOHOI0 MPeAMETa Ha OCHOBE JIMYHBIX NPEANOYTECHHA;

JieNiaTh OCO3HAHHBIA BBIOOp, apryMeHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JPYIULUU B 00JacTH
(pU3HMKHU, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJILHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJQJ€Th  HABbIKAMHM  IO3HABATEJIbHOM  peQuIeKCMM Kak  OCO3HAaHHUS
COBEpIIAEMBIX JEHCTBUI M MBICIUTENBHBIX MPOLIECCOB, WX pe3yiIbTaTOB U
OCHOBAHUM;

MCIIOJIb30BaTh MPHUEMBI peIeKCHH ISl OLIEHKH CHUTYalllH, BHIOOpa BEPHOIO
peLIeHMS;



YMETh OIICHUBAaTh PHUCKHM W CBOECBPEMEHHO INPHWHHUMATH PEIICHUS IO HX
CHIDKEHHUIO;

NPUHUMATh MOTHUBBI W apryMEHThl JPYrMX TpPH aHalu3e pe3yiIbTaTOB
NeSITeNHHOCTH;

NPUHUMATH CeOs, TOHUMAasi CBOM HEJJOCTATKU U JIOCTOMHCTBA,;

NPUHAMATh MOTHUBBI W apryMEHTHl JPYIHX TpU aHalu3e pe3yIbTaToB
JeSITETbHOCTH;

MPU3HABATH CBOE MPaBO M MPABO JPYTUX HA OMIHOKH.

B mporecce qoCTIKEHHUS JTMYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe i1 YPOBHS CpPEIHEro o0Imero ooOpa3oBaHus Yy OOydYaromuxcs
COBEPIIICHCTBYETCS OMOIIMOHATBHBIH UHTEIUICKT, TpeIoaratonui
c(hOpMHPOBAHHOCT:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIBHOE
COCTOSIHHE, BUETh HAMPABICHUS Pa3BUTHsI COOCTBEHHOW AMOITMOHAIBLHON CepHl,
OBITh YBEPCHHBIM B ce0¢;

cCaMOperyJMpOBaHUs, BKIIOUYAIONIETO CaMOKOHTPOJb, yMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aNaNnTUPOBATHCA K
AMOIMOHAJILHBIM U3MEHCHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKCHUIO TSN U
yCcrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE JCHCTBOBATh HMCXOAS M3 CBOUX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONIECH CIIOCOOHOCTh MIOHUMATh AMOITMOHAIEHOE COCTOSHUE
IPYTHUX, YYUTBIBATH €r0 TPH OCYIIEeCTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U CONIEPEKUBAHUIO;

COIMAJTLHBIX HABBIKOB, BKITFOUAIONIUX CIIOCOOHOCTh BBICTPANBATh OTHOIIICHUSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TTPOSIBIIITh HHTEPEC U Pa3peIiaTh KOHPIUKTHI.

HNPEIMETHBIE PE3YJIBTATBI

K konny obOyuenus B 10 kjacce mnpeamMeTHble pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHMUIA:

JIEMOHCTPUPOBATh Ha TMPUMEpaxX POjb U MeCcTO (U3NKKU B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTHH, B PAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH;

YUUTBIBATh TPAHUIBI TPUMEHEHUS M3YyYEHHBIX (U3HUECKUX MOJIEIIeH:
MaTepHualibHas TOYKa, MHEPIHaIbHAs CUCTeMa OTcuéTa, a0CONMIOTHO TBEPOE TEIO,
WJICANIbHBIN Ta3, MOJAEIHN CTPOCHUS T'a30B, XKUJIKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUN 3apsi/ PU pelieHnn PU3NIecKux 3a/1ady;

pacno3HaBaTh (PU3NYECKHE SBJICHUS (TMPOIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHMUS BEUIECTBA U



ANIEKTPOJMHAMUKHA:  PAaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSIMOJIUHEHHOE
JIBWKEHUE, CBOOOJHOE TMAaJ€HUE TeJ, ABWKEHUE [0 OKPYKHOCTH, HHEpIuS,
B3aumoJiericTBre Tel, nuddy3us, OpOyHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEH
1 TBEPABIX TEN, M3MEHEHNE 00bEMA TeIl MPU HArPEeBaHUM (OXJIAKIEHUHN), TETUIOBOE
paBHOBECHE, UCTHApEHWE, KOHJEHCAIs, IJIAaBICHHE, KPUCTAIIU3AIUsS, KUTICHHE,
BJIQXKHOCTh BO3/yXa, MMOBBIIICHUE JIABJICHHS Ta3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocylle, CBSi3b MEXKIYy IapaMeTpaMu COCTOSHHS Ta3a B  H30IpoIleccax,
ANEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3apSJIOB;

ONKMCHIBATh MEXAHWYECKOE JIBIDKCHHE, HCIIONB3Ys (DU3UYECKHE BEIIWYUHBI:
KOOpJIMHATa, MyTh, MEpPEeMEIleHHe, CKOpPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC TeJa, KUHETUYECKasi HEepPrusi, MOTCHIIMAIbHAS YHEPIus, MEXaHHuecKas
paboTa, MeXaHW4YecKash MOIIHOCTh; TPH OINWCAHUM TMPaBUIBHO TPAKTOBATH
(GU3HYECKUI CMBICT HCIOIB3YEeMbBIX BEIIMUWH, WX OOO3HAYCHHS W CIUHUIIBI,
HaXoJUTh (OPMYJIBI, CBA3BIBAIOIINE JAHHYIO (HU3UYCCKYIO BEIMYHUHY C JIPYTUMU
BEIUYMHAMM;

OMKCHIBATh M3yUYCHHBIE TEIUIOBBIE CBOIMCTBA TET W TEIJIOBBIC SIBICHHUS,
UCTIONB3Ysl (U3MUECKHE BEIWYMHBL JaBJICHHE Trasza, TeMIeparypa, CpemHss
KMHETUYECKAsl SHEPTHsI XaOTHYECKOT0 JBMKEHUS MOJICKYJ, CpeIHEKBaApaTHIHas
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI 3HEprusi, pabora rasa,
KO3 (OUIIMEHT TIOJIE3HOTO JIEWCTBUS TEIJIOBOTO JIBUTATENsl; TPH OMHCAHUHU
MPaBWIBHO TPAKTOBaTh (M3MYECKUH CMBICT WCIOIB3YEMBIX BEIWYWH, WX
0o0O3HAaUeHUS W EAWHHIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3MYECKYI0 BEIMUMHY C IPYTUMH BEIMYMHAM;

OIKCHIBATHh U3YYCHHBIC AIEKTPUUIECKHE CBOWCTBA BEIIECTBA U AJICKTPUIECCKUE
sBJICHHUS (TIPOIIECCHI), UCTIONB3YS (PU3NYECKUE BETUYMHBI: AJICKTPUUCCKUN 3apsi,
AIIEKTPUYECKOE T0JIe, HANPSHKEHHOCTD TOJISA, MOTEHIINA, PA3HOCTh MOTEHINAJIOB;
Opy ONUCAHUM TPABWIBHO TPAKTOBAaTh (PUIMYECKUM CMBICT HCIOJIb3YEMBIX
BEIUYMH, UX OOO3HAUECHUS M EIUHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 GU3UYECKYIO BEIMUHUHY C APYTHUMH BEIHYUHAMH,

aHATM3UPOBATh (PU3MUYECKHE TMPOIECCHI U SBIICHUS, WCIIONB3YS (U3HUECKUE
3aKOHBI W MIPUHIIMIIBL: 3aKOH BcemupHoro Tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DHEPruH, 3aKOH COXpaHEHUS WMITYJIbCa,
MPUHITUI CYTNEPIIO3UIINKA CHWJI, TPUHIIAI PAaBHONPABUS WHEPIUATHHBIX CHCTEM
oTCYETa, MOJEKYISIPHO-KMHETUYECKYI0 TEOPHI0 CTPOCHHS BEIIECTBA, Ta30BBIC
3aKOHBI, CBS3b CPEIHEH KMHETHYECKON SHEPTUHU TEIUIOBOTO JABMIKEHUS MOJICKYII C
a0COJIOTHOM TeMIlepaTypoM, MEepPBhIH 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPaHEHUS
ANEKTPUUECKOT0 3apsija, 3akoH KynoHa, Mpu A3TOM pa3inydarh CIOBECHYIO
(GbOpMyTHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAXKEHUE U YCIOBUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE MPUHLMIBI JEHCTBUA MAaIlKWH, HOPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUSA MX OE30MAaCHOTO HUCIOJIb30BaHUS B
[IOBCEHEBHOM JKU3HU;

BBITIOJHATh AKCHEPUMEHTHl MO HCCIEIOBAHUIO (PU3NYECKUX SIBICHUA H
IIPOILIECCOB C HCIIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUW, NPU ITOM
(GopmynupoBaTh npobOsieMy/3afady M TUIOTE3Y Y4YEOHOro HKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MNPEIJIOKEHHOTO OOOpYNOBaHHUS, MPOBOAUTH ONBIT U
(GopMynupoBaTh BHIBOJIBI;

OCYULIECTBJISTh NPSAMbIE U KOCBEHHbIE U3MEPEHUS] PU3UYECKUX BEIUYMH, TPU
ATOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHS U HCHOJIb30BaTh W3BECTHbBIE
METO/IbI OLICHKHU NOTPEIHOCTEN U3MEPEHHNI;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIYy  (PU3UYECKUMH  BEIUYMHAMH  C
WCIIOIB30BAaHUEM IMPSAMBIX H3MEPEHUH, NPHU ITOM KOHCTPYHMPOBATh YCTaHOBKY,
(GukcupoBaTh PE3yNbTAThl MOJYYEHHOW 3aBUCUMOCTU (DU3MYECKUX BEIUYHMH B
BUi€ TaOIUL U TpaduKOB, A€IaTh BBIBOABI IO PE3yJbTaTaM HCCIIEIOBAHUS;

co0oaTh npaBuia 0€30MacHOro Tpyja MpHU MPOBEIECHUU HCCIETOBaHUM B
paMKax y4eOHOro OJKCIIEpUMEHTa, Y4eOHO-UCCIIEIOBATENbCKOM U IMPOEKTHOU
JESATENbHOCTU C MCIOIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M J1A0OPATOPHOIO
000pyI0BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIOJIb3Ysl (PU3MUECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJW3a yCIOBUS 3aJa4u
BbIOMpATh (PU3UUECKYI0 MOJENb, BBIACIATh (PU3NYECKUE BEIUYMHBI U (POPMYIIbI,
HEOOXOoANMBIE JUIsl €€ pellleHus, NMPOBOAUTH Pacu€Thl M OLIEHWBATHh PEAIbHOCTH
HOJIYYEHHOr0 3HaYeHUs! (PU3NYECKOM BETUUNHBI;

pemaTh Ka4eCTBEHHBIE 34141 : BEICTPAUBATh JJOTHYECKU HENPOTUBOPEUYNBYIO
LEMOYKY PpAacCyXIECHUM C OMOpPOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(u3nyecKue sIBICHUS;

UCMOIb30BaTh  MpPU  pEUIeHMH  y4yeOHBIX  3aJady  COBpPEMEHHbIE
MHGOPMAIIMOHHBIE TEXHOJIIOTHU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALINN
U TpeJCTaBlieHUs y4eOHOM M HAy4YHO-TIOMYJISIpPHOW MH(OpMaLKK, MOIYYEeHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIy4aeMYI0 HH(OpPMALIUIO;

OPUBOAUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE MPOLECCOB OKPYKAIOIIEr0 MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUA MO (PU3UMKE B MOBCEIHEBHOM JKU3HU
i obecriedeHusi 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JJII COXPAHEHHUs 30POBbS U COOJIFOEHUS HOPM 3KOJOTHYECKOIrO
MIOBECHUS B OKPYXKAIOLIEH CpeE;



paboTaTh B TpyIIle C BBIIOJHEHUEM PAa3IUYHbIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh pabOTy TpyHNbl, PALUOHAIBHO PacCHpelesITh OOSI3aHHOCTH U
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aICKBaTHO OLICHUBATh
BKJIQJT K&XKJIOT'O U3 YYaCTHUKOB I'PYMIBI B PEIIEHUE PACCMAaTPUBAEMOM MTPOOIEMBI.

K koHny oOyuenus B 11 kjacce mnpeameTHble pe3ysbTaTbl Ha 0a30BOM
YPOBHE JI0JIKHBI OTpa)xaTh C(POPMUPOBAHHOCTh y 00Y4ArOIIUXCSl YMEHHUI:

JE€MOHCTPUPOBATh Ha MpUMEpPax pojib U MecTOo (U3UKU B (HOPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHpa, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUM, B TPAKTUYECKOW IEATEIBHOCTH JIFOAEH, LEIOCTHOCTh U E€IUHCTBO
(pu3nyecKoil KapTUHBI MUPA;

YUUTBHIBaTh TPaHUILBl NPUMEHEHUS M3YYEHHbIX (UINYECKUX MOJENIEH:
TOYEUHBINA IEKTPUYECKUM 3apsl, JIyd CBETA, TOUYECUHBIM UCTOYHHK CBETA, sJIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO Siapa MpU PElIeHUU (PU3NYECKHX
3aj1ad;

pacno3HaBaTh (PU3NYECKHE SBJICHHS (TMPOIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAHTOBOW (PM3UKH: AJIEKTpUYECKasi IPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE IEHUCTBUSA TOKA, B3aMMOJIECHCTBHE
MAarHiTOB, JJICKTPOMAarHuTHas WHAYKLOWSA, JACHCTBHE MArHUTHOrO IIOJISI HA
OPOBOJHUK C TOKOM W JBWXKYILIMHCS 3apsf, 3JIEKTPOMarHUTHbIE KOJeOaHUS W
BOJIHBI, IIPAMOJIMHEMHOE PACHPOCTPAHEHHUE CBETA, OTPa)XEHUE, IPEIOMIICHHE,
uHTEeppepeHus, audpakuus W TOAApU3alMs CBETa, JHCIEpCHUs CBETa,
dotoanexkTpuueckuii 3pdekt (poroaddekt), cBeToBOE NaBIeHUE, BOSHUKHOBEHUE
JMHENYaTOro CIIEKTpa aroMa BOJAOPOAA, €CTECTBEHHAs M HMCKYCCTBEHHas
PaaMOaKTUBHOCTD;

ONKCHIBATh W3YYEHHBIE CBOMCTBAa BELIECTBA (IIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYIO  NPOBOAMMOCTb  Pa3jIMYHBIX  Cpel) U
AJIEKTPOMATHUTHBIE SBJICHUS (MPOLIECCHI), MUCMONB3Ysl (U3NYECKHUE BETUYMHBIL:
DJIEKTPUYECKUHN 3apsill, CWJIA TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COTIPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIKYINAsA cuia, paboTa TOKa,
MHIAYKIHMS MAarHUTHOrO Mojs, cwia Ammnepa, cuna JlopeHna, WHIYKTUBHOCTH
KATYIIKW, SHEPrusl JJIEKTPUYECKOrO W MArHUTHOrO TMOJEH, MEPUOI M YacToTa
KoiiebaHuil B KojeOaTeabHOM KOHType, 3aps] U Ccuila ToKa B Ipolecce
FApMOHMYECKUX D3JIEKTPOMAarHUTHBIX KojJeOaHul, (OKYyCHOE pacCTOSHHE U
ONTHYECKAsl CHUJa JIMH3bL, MPHU OMHCAHUM MPABUIBHO TPAKTOBaTh (HU3UUECKUI
CMBIC]I HCIOJIb3YEMBIX BEJIMYUH, UX OO0O3HAUEHUS W E€AUHUIBI, YKa3bIBaTh
(GopMyJibl, CBS3bIBAIOLIME JAaHHYIO (U3MUYECKYI0 BEIMYMHY C JIPYTUMH
BEIUYMHAMM;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBJICHUS M TPOLECCHI, HCIOIb3Ys
(u3nyeckue BEIUYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U



4acToTa CBETa, SHEPIus U UMIYJIbC (POTOHA, IEPUOJ TOJypacajia, SHEPIrus CBI3U
aTOMHBIX SIZIep, MNpPU OIMUCAHUU TPABUIBHO TPAKTOBaTh (PUIMYECKUA CMBICT
UCIIOJIb3YEeMbIX BEIIMYMH, MX OOO3HAYEHUsS U €IUHMUIIBI, YKa3bIBaTh (OPMYIIbI,
CBSI3BIBAIOIME JaHHYIO (U3UYECKYI0 BEIWYHHY C JIPYTUMHU BEJIWYMHAMH,
BBIYMCIIATh 3HAUEHHE (PU3NUECKON BETMUUHBI,

aHAM3UPOBATh (PU3UYECKHE MPOIECCHl U SBIICHUSA, UCIONb3Ys (U3HUECKUE
3aKOHBbI M MPUHLUIBL: 3aKOH OMa, 3aKOHBI MTOCJIEN0BATENBHOIO U MAPAILIEIBLHOTO
COCOVMHEHUS TPOBOJHUKOB, 3aKOH J[koyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOU
MHAYKIUH, 3aKOH TPSIMOJMHENHOIO PacIpOCTPAHEHUSI CBETA, 3aKOHbBI OTPaKEHUS
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHeHHe JDWHIITeHHa st doTodrddexra,
3aKOH COXPAaHEHUsl SPHEPrUHU, 3aKOH COXPAaHEHHUsS HMMIIYJIbCa, 3aKOH COXPAaHEHUs
ANIEKTPUUYECKOr0 3apsA]ia, 3aKOH COXPaHEHUs MAacCOBOIO YHCIa, MocTynarsl bopa,
3aKOH PAaJIMOAKTHUBHOI'O pacmajia, MpU 3TOM pa3jinyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YEeCKOE BBIPAKCHHE U YCJIOBUSL (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

ONpENIENATh HAMPABICHUE BEKTOPA MHAYKIIMK MAarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, cuiibl Ammnepa u cuibl JlopeHua;

CTPOUTh M OIKCHIBATh H300paKEHHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBIMOJHATh JKCHEPUMEHTHl MO HCCIEIOBAHUIO (PU3NUYECKUX SBICHUNA U
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUH: MPU 3TOM
dbopmynupoBath mpoOieMy/3ajady U TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIJI0KEHHOTO 00O0pYyIOBaHUS, MPOBOAUTH OIBIT U
(dbopMyIHpOBaTH BHIBOBL

OCYILIECTBIATH MPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3UUECKUX BETUYUH, MPU
ATOM BBIOMpPATh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M HMCIOJb30BaTh M3BECTHHIE
METObI OLIEHKH MOrPEIIHOCTEN N3MEPEHHI;

UCCIIEZIOBATh 3aBHUCHUMOCTH (PU3MYECKMX BEIMYMH C HCIOJIb30BAHUEM
OpSIMBIX  M3MEPEHHMI: TpU STOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIUYHMH B BHUJE TaOIUL U
rpaduKoB, AeaTh BHIBOABI [0 pe3yJbTaTaM UCCIIEI0BaHNUS;

co0oaTh npaBuia 0€30MacHOro Tpyja MpHU MPOBEIECHUH HCCIEIOBaHUM B
pamMKax Y4eOHOro SKCIEepUMEHTa, Y4eOHO-HCCIENOBATEIbCKOW W MPOEKTHOM
JESATENbHOCTU C MCIOIb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M J1A0OPATOPHOIO
000py1I0BaHUS;

pemarh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCTIONB3YS (hrU3HUecKre 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a yCIOBHS 3aa4u
BBIOMPATh (PU3NYECKYIO MOEIb, BBIACIATh (PU3MUECKUE BEIUYHUHBI U (HOPMYJIBL,



HEOOXO/IUMbIE NJisi €€ pelleHUs, TPOBOJUTh PACUEThl U OLEHUBATH PEATbLHOCTH
HOJIYYEHHOr0 3HaUY€HUs! (PU3NYECKOM BETMUMHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a41: BBICTPANBATh JIOTMYECKU HEITPOTHUBOPEUYUBYIO
LEMOYKY PACCYXAECHUN C OMOpPOM HAa HM3YYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3nUecKue sIBICHUS;

UCNOJb30BaTh  IMpPU  pPEUIEHMH  y4eOHBIX  3aJady  COBpPEMEHHbIE
MH(POPMAIIMOHHBIE TEXHOJIOTUU JUISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN
U TPEACTABICHUS y4eOHOW W HAYyYHO-TIOMYJISIPHON MH(pOpMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH AaHAJIM3UPOBATH MOITYYAaEMYI0 HH(OpMAIHIO;

OOBSICHATH MNPUHLMIBI JEHCTBUS MallWH, OPUOOPOB U TEXHUYECKUX
YCTPOWCTB, pa3inyaTh YCJIOBUS UX 0€30MAaCHOI0 UCHOIb30BAaHUS B MOBCEIHEBHON
KU3HU;

MIPUBOINUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUI;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOU >KHU3HU
Ul obecriedeHus: 0€30NacCHOCTH MpU 0OpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMHU, NIl COXPAHEHHUS 3J10pPOBbS M COOJIIOJIEHHUS HOPM SKOJOTHYECKOIrO
NIOBEJICHMSI B OKPYXKAIOLIEN Cpee;

paboTaThb B TpyHIE C BBHIINOJHEHHEM pAa3JIMYHBIX COLMUAIbHBIX poJeil,
IUIAHUPOBATh pabOTy TPYNIbl, PalMOHAIBHO pACHpPENesiTh OO0S3aHHOCTU U
IUIAHUPOBAThH JIEATENIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLIEHUBATH
BKJIaJ] KQXKJIOr0 U3 YYACTHUKOB IPYIIIBI B PELLICHUE paccCMaTpUBAEMOM POOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KouunyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (uudposbie)
Ne n/mm Konrpoabubie | IlpakTHueckue
MpOrpaMMblI Bcero odpa3oBaTejibHbIE
padoTbI padoTbI
pecypchl
Pazgen 1. PU3UKA U METO/1bl HAYYHOI'O [IO3HAHUSA
butmmoreka [IOK
1.1 ®du3nKa 1 METOJIbI HAYYHOTO TIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
butmmoreka [IOK
21 Kinemaruia > https://m.edsoo.ru/7f41bf72
bu6nunorexa LIOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
but6mmoreka [JOK
2.3 3aKOHBI COXpPAaHCHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/ 74 1bf72
Hroro mo pazneny 18
Pazngen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYIISIPHO-KHHETHIECKOM 9 1 bubnmoreka [JOK
' TEOpHHU https://m.eds00.ru/7f41bf72
bu6nunorexa LIOK
3.2 OCHOBbI TCPMOAUHAMHKH 10 1 https://m.edso0.ru/7f41bf72
33 ArperaTHbIe COCTOSIHHSI BEIICCTRA. 5 bubmmoreka [JOK
' Ma30BbIE MIEPEXOIBI https://m.edso00.ru/7f41bf72



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

Hroro no pazueny 24
Paznen 4. 9JIEKTPOJIUHAMUKA
bubnunorexa LIOK

4.1 DIEKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
4.9 [TocTosiHHBIN 3NEKTpUYECKHil TOK. TOKH B 12 bubnunorexa LIOK

' Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

Pe3epBHOE BpeMs 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB u TeM uuppoBbie
Ne ni/m P KonTpoabnsie | IlpakTuueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcbl
Paznen 1. 9JIEKTPOANHAMUKA
11 MarunuTHOe noje. DIeKTpOMarHuTHast 11 1 3 bubmuotexa [IOK
' UHIYKIHS https://m.edso0.ru/7f41c97c
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHHUS U BOJIHbBI
21 MexaHu4yeckue U IeKTPOMarHUTHhIE 9 1 bubnmoreka [JOK
' KoJ1e0aHus https://m.edsoo.ru/7f41c97¢c
59 MexaHn4eCcKHe U 3IEKTPOMarHuTHbBIE 5 1 bu6nnoreka [JOK
' BOJIHBI https://m.edso00.ru/7f41c97¢c
bu6nmorexa [IOK
2.3 O 10 3
e https://m.edsoo0.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIEIIUAJIbHONH TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI crielIMaJIbHON TEOPUHU 4 1 bubmuorexa [IOK
' OTHOCHUTEIBHOCTH https://m.edso0.ru/7f41c97c
Hroro no pazaeny 4
Pasnen 4. KBAHTOBAS ®U3UKA
. bu6nuorexa [IOK
4.1 DneMeHThl KBAHTOBOM ONTHUKHA 6 https://m.edso0.ru/7f41c97c
4.2 Crpoenue aToma 4 bubmmoreka [IOK



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

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

4.3

AToMHOE S71pO

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

Hroro no pasgeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPUIUKHU

5.1 DJIeMEHTBI aCTPOHOMHUU M aCTPOPUIUKI 7 ﬁt?fs?/l;lr?::;;gg};fﬂcg?c
Hroro no pazneny 7
Pa3gen 6. OGOBIIAIOLIEE IOBTOPEHUE

6.1 O6o06mraromiee TOBTOPEHHE 4 ﬁtlffs?;:qf(;(;ggﬁfﬂcg?c
HWroro no pazneny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE IINTIAHUPOBAHHUE

10 KJIACC
KouunyecTBo 4acoB JIeKTPOHHbIE
Ne Mara undgposBbie
Tema ypoka Konrtpoabubie | IlpakTHueckue
n/n Bcero H3yuyeHusi | oOpa3oBaTeibHbIE
padoTbI padoTbI
pecypchl
®dusuka — HayKa O IPUPOLE.
1 Hayunsie MeT(?)IK BI HO?I.)H:HI/M 1 Bubmmoreia LIOK
i a https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEeTO MUpa
Posne 1 MecTo pu3uku B
5 (dbopMUPOBaHUN COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOH KapTUHbI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATEITbHOCTH JIFOICH
MexaHn4eckoe IBUKEHHUE.
OTHOCHUTEIBHOCTh MEXaHUYECKOT'O but6mmoreka [IOK
3 1
nBwxenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpPHOE ITPAMONIMHENHOE 1 bu6nuorexa [IOK
JIBUKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NMPSAMOIUHENHOE 1 bu6nmoreka [IOK
JIBHOKECHHE https://m.edsoo.ru/ff0c372e
6 CBobOonHOe majeHue. Y CKOpeHue 1 bu6mmoreka [IOK
CBOOOIHOTO MaJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOe 1BH>KEHUE.
7 JBrm>keHrEe MaTepuaabHOM TOUKH 10 1 bubmmorexa LIOK
P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHIIMTT OTHOCHUTEIBLHOCTH [ amues. 1 but6mmoreka [JOK



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

HuepunanbHble CUCTEMBI OTCYETA.
[IepBsbiii 3ax0H HproToHA

https://m.edsoo.ru/ff0c3be8

Macca Ttena. Cuna. I[lpunnun

bu6mmoreka [JOK

9 CYHIEPIIO3UINHU cHJI. BTOpoii 3akoH
ynep H p . https://m.edsoo.ru/ffOc3be8
HeroTOHa 17151 MaTepuaibHOU TOUKH
Tpetuii 3akoH HproTOHA 11151 bu6nuoreka [IOK

10
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHPHOTo TsAroTeHus. Cuna

11 TsKecTH. IlepBast kocMuueckast bubmmorexa [JOK

- Hiep https://m.eds00.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el18
Cuita tpenus. Kosduuuent tperus.

13 Cuna ZI;H OTI/IBJIGI({i)I/Iq:I npu BI:E(GHI/II/I bubnmorexa HOK

P pHA https://m.edsoo.ru/ff0c3f76
TeNa B KUIKOCTH MU rase
[ToctynarensHOE U BpalaTeabHOE

14 JBIDKEHHE a0COTIOTHO TBEPIOTO TeJa. bu6mmoreka [IOK
Mowment cuisl. [Tnedo cunsl. YcmoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO Tea
HNmnynbsc MaTepralbHON TOYKH,

15 CHCTEMBI MaTEPHAITHHBIX TOUYEK. bu6mmoteka [IOK
Nmnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
umnynabca. PeakTuBHOE ABMKECHUE
Pabora 1 MOIITHOCTE CHJIEL.

16 KuneTtndaeckast sHeprusi MaTepuagibHONR bu6mmoteka [IOK
Touku. Teopema 06 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW DHEPruu

17 [ToTeHmanpHas SHEPTHS. but6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[oTeHnmanbpHas SHEPTHS YIPYTo
ne(OpMUPOBAHHOMN MPYKUHBL.
[NorennuanpHast SHEPTHs TeNa BOJIU3U
HOBEPXHOCTH 3eMIIn

https://m.edsoo.ru/ff0c461a

18

IToTeHnManLHBIE M HEMOTEHIIHATLHEIC
cuibl. CBsi3b pabOThI
HETIOTEHIIMAJILHBIX CHJI C H3MEHEHUEM
MEXaHUYECKON PHEPIrUU CUCTEMBI TEl.
3aKOH COXpaHEHHSI MEXaHUYECKOM
SHEPruu

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MCHEHHEM MEXaHUYECKOW SHEPrHU
Tella Ha TPUMEPEe PACTIKSHUS
PE3UHOBOTO JKI'yTa»

20

KonTponbhas pabota o teme
«Kunematunka. JImHamuka. 3aKOHBI
COXpaHCHHS B MEXAHHUKE»

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KUHETUYeCKoi Teopuu. bpoyHoBckoe
neuxenue. Auddyszus

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

22

Xapakrtep IBU>KEHUS U
B3aMMO/ICMCTBHS YaCTHUIl BEIIECTBA.
Mopenu cTpoeHus ra3oB, KUIAKOCTEN
Y TBEPJBIX TEN

23

Macca monekyn. KonuuectBo
Bemectra. [loctostHHast ABoraapo

24

TemnnoBoe paBHOBecue. TemrnepaTypa
u e€ u3Mmepenue. [llkana Temneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenscus

Wneanpusriit raz B MKT. OcHOBHOE

but6mmoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIepaTypa Kak Mepa
26 cpeaHel KUHeTUYECKOW YHEPTUH bu6mmoreka [IOK
JBUKEHHUS MOJIEKYI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona
27 3akoH JlanmbToHa. ["a30BbIC 3aKOHBI
JlaGopaTopHnast pabota
28 «HccnenoBanue 3aBUCUMOCTH MEKTY
napaMeTpamMu COCTOSTHUS
Pa3peKEHHOTO Ta3a
29 H3omnporieccrl B H1€aIbHOM Ta3e U UX bubmmoreka [IOK
rpaduueckoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTpenHss sHeprus
TEPMOJMHAMUYECKON CUCTEMBI U
30 crroco0kbI e€ m3meHenus. KonmdaecTBo bubmuorexa [IOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
DHEPTHUsi OJJHOATOMHOTO UJICATEHOTO
rasza
31 Buns! Terionepenaumn bubmmorexa [JOK
https://m.edsoo.ru/ff0c5¢c36
YaenbHasi TEMIOEMKOCTh BEIIIECTRA.
32 KonunuecTBo Tennotsl npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Tertonepenaye. AnuabaTHBIN poiece
33 ITepBrIil 3aKOH TEPMOAMHAMUKHU U €0 but6mmoreka [JOK
IIPUMEHEHNE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc
34 HeobpaTtumocTh mpoiieccoB B but6mmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoae. Bropoii 3akoH
TECPMOAUHAMUKN

https://m.edsoo.ru/ff0c6230

[Ipunnun gevicteus u KITJ[ rermnoBoit

but6mmoreka [IOK

35 MaIlIuHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKOJIOTHYECKHE MTPOOIEMBI
TEIUIOPHEPTETUKU
38 O606maromuii ypok «MomnekynsipHas bubmoreka [IOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edso0.ru/ff0c6938
Konrtponsnas padota o teme
39 «MonexynspHas ¢puznuka. OCHOBBI bubmmorexa LIOK
yAp ' https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMUKH
40 [TapooGpazoBanne 1 KOHICHCAIHS. but6mmoreka [IOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AOCoII0THAS U OTHOCHUTEILHAS
41 BJIQYKHOCTH BO31yxa. HachIeHHbIH bubmmorexa OK
AYXE. B https://m.eds00.ru/ff0c64d8
nap
TBépnoe teno. Kpucrannuueckue u
42 amopdHble Tenaa. AHU30TPOIHS bu6muoreka [IOK
CBOMCTB KpHcTaLoB. Kuakue https://m.edsoo.ru/ff0c65f0
KpucTayisl. COBpEeMEHHBIC MaTepUAITBI
[InaBrieHne U KpUCTATITU3AITHS.
43 VY aenbHas TEILIOTA INIABICHUS bubmorexa [IOK
a ’ https://m.edsoo.ru/ff0c6708
Cybnumarnus
but6mmoreka [IOK
44
YpaBHEHHE TEIIOBOTO Oananca https://m.edso0.ru/ff0c6820
45 OnexTpuzanus Tell. JNEKTPUYECKUN bu6muoreka [IOK

3apAa. I[Ba BH A SJICKTPUUICCKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
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https://m.edsoo.ru/ff0c6938
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3apsoB

[IpoBOIHUKHN, TUATEKTPUKHU U

46 HOJYOPOBOIHHUKH. 3aKOH COXPaHEHUI Eubmorexa I{OK
YHpOBOAL ' p https://m.edsoo.ru/ffOc6bcc
3JIEKTPUIECKOTO 3apsi/ia
B3aumoperictBue 3apsinoB. 3aKoH
47 Kysona. TodedHBIN DIEKTPUYECKUIT bubnmorexa LHOK
Y ' p https://m.edsoo.ru/ffOc6ce4
3apsin
Hampsxk€HHOCTH 3JIEKTPUYECKOTO
48 noJist. [IpuHIUIT cynepno3uium bu6mmoreka [IOK
ANEKTPUYECKUX Toneu. JInnnn https://m.edsoo.ru/ffOc6df2
HaInps>KEHHOCTU
Pabota cun anekTpocTaTHIecKOro
49 osts. Ilorenman. Pa3HocTs bubnmorexa LIOK
: HHaL. https://m.edso0.ru/ffoc6f00
[IOTEHI[MAJIOB
IIpoBOMHUKA U JUDIEKTPUKU B
50 3.]'IpeKT 0CTaTHIECKOM HOI;'IG bubmmorexa IIOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MPOHUIIAEMOCTh
but6mmoreka [IOK
51 DnexkTpoéMkocTs. KoHIeHncaro
P A p https://m.edsoo.ru/ff0c7126
DneKTPOEMKOCTH TIOCKOTO
52 KOHJ€HCATOpa. DHEPTUA 3apKEHHOTO bubmmorexa [OK
A pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOPA
53 JlaGopatopHnas pabora "HU3mepenue
IEKTPOEMKOCTH KOHJeHcaTopa"
[TpuHIMDO AEHCTBUS U IPUMEHEHUE
54 KOHJICHCATOPOB, KOTTMPOBAIIEHOTO

amnrmaparta, CTpyHHOT o IpuHTepa.
DnexTpocTaTHuecKasl 3allnTa.
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3azemiieHHe AIIEKTPOPUOOPOB

55

DNEeKTpUYECKUH TOK, YCIOBUS €r0
cyuiectBoBanus. [locTOSHHBIN TOK.
Cuna Toka. Hanpspxenue.
Conporunenue. 3akon Oma ist
y4acTKa Ienu

56

[ocnenoBarenbHOE, MapauIeabHOE,
CMEIIaHHOE COSUHECHHE
npoBoIHUKOB. JIaGoparopHas padota
«HSy‘IGHI/Ie CMCIIAHHOT'O COCOIUHCHU S
PE3UCTOPOBY

0.5

but6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaGoTa 1 MOIIHOCTB NEKTPUYECKOTO
Toka. 3akoH Jlxoynsa-Jlenma

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

58

3axon OMa 11 MOJIHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3aMbikanue. JlaboparopHas paborta
«M3mepenne DJIC ucTouHrka ToKa u
€r0 BHYTPEHHETO COTPOTUBIICHUS

0.5

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

59

Pesepsublil ypok. KonTponbHas
pabota no Teme "DnekTpoauHamMuKa" /
Bcepoccuiickas npoBepouHasi paboTa

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O606mmaromuit ypok
«QnexTpoanHamukay / Becepoccuiickas
npoBepoyHas paboTa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DJIeKTPOHHAS TPOBOAMMOCTD TBEPIBIX
METAJUIOB. 3aBUCHUMOCTD
COTPOTHBIICHUS METAJJIOB OT
Temmeparypbl. CBEpXIPOBOAUMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DJIEKTPUYECKUI TOK B BAKyyMe.

62 - 1
CBOICTBA JIEKTPOHHBIX ITYYKOB
[MonynpoBoiHUKH, UX COOCTBEHHAS U

63 pUMeCcHas MpoBOAUMOCTb. CBOWCTBa 1 bubnuorexa [JOK
p—n-nepexona. [ToaynpoBOIHUKOBBIE https://m.edsoo.ru/ff0c84ae
npuOOpbI
DNEeKTpUYECKUH TOK B pacTBOPax U

64 pacriaBax 3JIEKTPOJIMTOB. 1 bubmuoreka [IOK
DJIEKTPONIUTHYECKAST JUCCOLIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIeKTPOIN3
DNEeKTpUYECKU TOK B rasax.

65 CamocTosATeNnbHbIN 1 1 bubnuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpudeckue Npudopsl U

66 YCTPOMCTBA U UX IPAKTUYECKOE 1 bu6muoreka [IOK
npuMeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
06e30macHOCTH
KonTtponsHas paboTa mmo teme

67 «Qunekrpocratuka. [locTosHHBIN 1 bu6muoreka [IOK
aneKTpudeckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHbIX Cpelax»

68 PesepBHelil ypok. O000IarONImii ypok 1 bu6mmoreka [IOK
no temam 10 kacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
[1]
J]:;-H Tema ypoka Beero Kontpoabubie | IlpakTnueckue fa[:;:enuﬂ sgizzz:fenbﬂme
padoThI padoThI pecypenI
[TocTosTHHBIE MarHUTHI U UX

1 B3auMo/ieiicTBue. MarHutTHoe ToJe. 1 bubmuorexa [IOK
Bexrop MmaruutHOM MHAYKUMH. JInHUK https://m.edsoo.ru/ff0c9778
MarHuTHON UHAYKIIUH
MarauTHO€ 1oJie MPOBOIHHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubnnoreka [IOK
B3anmonencTeue npoBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopartopnas padota «3yuenue 1 1 bu6nnoreka [JOK
MAarHUTHOTO ITOJIsSI KATYIIKHU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuiia Amriepa.

4 JlaGoparopnas pabota 1 1 bubnnoreka [JOK
«HccnenoBanmne neMCTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)»

JlelicTBME MAarHUTHOTO TOJIS1 HA

5 JBHXKYILYIOCS 3apSKEHHYIO YACTHILY. 1 bubnnoreka [IOK
Cuna Jlopenna. PaboTa cumsl https://m.edsoo.ru/ff0c9df4
JlopeHnia
DnekTpoMarauTHas UHAYKIwms. [ToTok

6 BEKTOpa MarHuTHOM uHAyKuuu. I1C 1
MHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM



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

JlaGoparopnas pabota
«HccnenoBanue sIBJICHUS
AJICKTPOMArHUTHON WHIYKITHI

Bbu6nunorexa LIOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTD. SIBIICHHE
camonHaykuuu. J/1C caMOMHIYKIIMH.
DHeprus MAarHUTHOTO TIOJIST KATYIITKH C
TOKOM. DJIEKTPOMArHuTHOE MOJie

bu6nuorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoicTBa 1 UX
MPUMCHCHUC: IIOCTOSAHHBIC MAI'HUTHI,
QJICKTPOMArHUTHI, 3JICKTPOABUIATCIIb,
YCKOPUTEIHN 3JI€MEHTAPHBIX YACTHII,
MHAYKIMOHHAS TeYb

10

O6o0matomuii ypok «MarautHoe
II0JIC. QHGKTPOMaFHI/ITHaH HUHAYKIOHA»

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponbHas paboTa 1o Teme
«MarauTtHoe noiie.
SHeKTPOMaFHI/ITHaH I/IHILYKIII/ISI»

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIC MEXaHUYECKHE
KosieOanus. ['apMOHHUYECKHUE
KoJieOaHus. YpaBHEHHE
TapMOHHYECKHUX KOJICOaHUH.
[IpeBpaienue sHepruu

bu6nmmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabora
«HccnenoBanue 3aBUCIMOCTH
Nepro/ia MaJIbIX KoJeOaHuit rpy3a Ha
HUTH OT JJTMHBI HUTU M MAcChI TPYy3a»

14

Koneb6arenpHbiil kOHTYp. CBOOOHBIC

bubnuorexa [IOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
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https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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SJICKTPOMArHuTHBIC KoJicOaHMs B
nacaaibHOM Ko0JIeOaTeJIbHOM KOHTYpEC.
Amnagnorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMArHuTHBIMHA KoJIeOaHUSIMH

15

®opmyna ToMcoHa. 3akoH
COXPAaHCHHS SHEPTUU B HICATHHOM
Kose0aTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBieHue 0 3aTyXarOMIUX
KoJicOaHUsX. BeIHYXIeHHBIC
MexaHn4uecKue Koebanusa. Pe3onanc.
BEIHYXICHHBIE 3JIEKTPOMArHUTHBIE
KoJIEOaHUs

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

17

[TepemennsbIit Tok. CUHYCOUIATBHBIN
MEepEeMEHHBIN TOK. MOITHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYTHOE 1
JEUCTBYIOLIEE 3HAUCHUE CUITbI TOKA U
HaIpsKEeHUs

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

18

Tpancdopmarop. [IpoussoacTso,
nepenayda u norpedieHne
NEKTPUYECKON SHEPTUU

19

YCTpoHCTBO U MPAKTUYECKOE
MIPUMEHEHHE EKTPUYECKOr0 3BOHKA,
reHepaTopa IepeMEHHOro TOKa,
JIMHUU DJIEKTpoIIepesay

bu6nuorexa LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJCTBE AIEKTPOIHEPIUH.
Kynbrypa ncnosibzoBanus
3JIEKTPOIHEPTUHU B OBCEIHEBHOMN
KU3HU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHHUeCKHe BOJTHBI, YCIOBHUS
pacmpoctpanenus. [lepuon. Ckopocth

bu6nunorexa [IOK

21
pacupoOCTPaHEHUs U JJIMHA BOJIHBIL. https://m.edsoo.ru/ffOcca54
[Tomepeunblie 1 MPOOILHBIE BOTHBI
3ByK. CKOpOCTBh 3BYyKa. [ pOMKOCTH bubnmoreka [JOK
22
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 cBOMcCTBa U ckopocTh. [1lkana bubmmorexa [IOK
P ' https://m.edsoo.ru/ffOccfeQ
ANEKTPOMArHUTHBIX BOJIH
[TpuHIAIIBI paTUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacTs
cBs3u. Paguonokarms
25 KonTponbhas pabora «Konebanus u bubnmoreka [JOK
BOJIHBDY https://m.edsoo.ru/ffOcc6f8
[IpsiMonuHEHOE pacIpOCTpaHEHHE
26 CBETa B OJHOPOJHOMU Cpeje. bubnmoreka [JOK
ToueuHslil uICTOUHUK cBeTa. JIy4 https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceeta. [loctpoenue bubamorera LOK
P . P https://m.edsoo.ru/ff0cd4e0
M300pa)KeHMIl B IIJIOCKOM 3epKajie
IIpenomnenue ceera. [lonHoe
28 BHYTpeHHee oTpaxeHue. llpenenbHblil bub6mmorexa [IOK
YI0JI HOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7{6
OTpakKeHUS
29 Jlaboparopnas pabota «3mepenue bubnnoreka [JOK
[IOKa3aTelsl IPEIOMIICHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [locTpoenune nzo0pakeHuil B bubmuorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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nuH3e. Popmylia TOHKOM JIMH3HI.
YBenu4eHue JTuH3bI

https://m.edsoo.ru/ffOcddle

JlaGoparopnast pabora

31 «HcenenoBanue CBOMCTB
M300paXKeHUH B JIMH3AX)
Hucniepcus cBeta. CI0XKHBIN cOCTaB
39 6enoro ceeta. L{ger. Jlaboparopnas
pabota «Habmonenue aucnepcun
CBETa»
33 Wutepdepennus ceera. dudpakius bu6numorexa [IOK
cBeta. [udpakiuonnas pemeérka https://m.edsoo.ru/ffOced22
34 [lonepedyHOCTh CBETOBBIX BOJIH. bubnmoreka [JOK
[Tonsipuzanus cera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpUOOPHI U YCTPOMCTBA U
YCIIOBUS UX 0€30IaCHOTO MPUMEHEHHUS
['paHUIIBI TPUMEHUMOCTH
36 KJIaccuueckoil Mmexanuku. [locTynarer bubnnoreka [JOK
CIIeLIMAIbHON TEOPHUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIILHOCTH
OTHOCHTEBHOCTD OJTHOBPEMEHHOCTH.
37 3ame yIeHre BpeMEHHU M COKpaIlleHNe bubmorexa LIOK
https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMMYJIbC PEISITUBUCTCKON
38 gacTuipl. CBS3b MacChl ¢ SHEPTHUEH U bubmmorexa [IOK
https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTHS TIOKOSI
KonTponbHas pabora «OnTuka.
39 OCHOBBHI CTIEIMANTEHONM TEOPUHU bubmnorexa [JOK

OTHOCHUTCIIBHOCTH)»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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®otonbl. Popmyina [lnanka. DHeprus

Bbu6nuorexa LIOK

40
U UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEN0BAHUE Eu6 [IOK
nOJInoTEKA
41 porospexta. Ombrrot A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl hoTodddexra. YpaBHeHue
42 3171HH_ITG§H8. Hq:lq)(bOTOB(b(;@)CKTa buommorexa LOK
A ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» potordpdexra
HaBnenne ceera. OnbiTel I1. H.
43 JlebGeneBa. XuMHYECKOE NEHCTBHE bubmmorexa [OK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTBa u
MIPaKTUYECKOE MPUMCHCHHE:
44
¢boTorneMeHT, GOTOAATUHK,
CoJTHEYHast OaTapesi, CBETOIUO]T
45 Pemenune 3agau no reme «JI1€MEHTHI bubnmoreka [JOK
KBAHTOBOU OIITHKH) https://m.edsoo.ru/ff0d0302
Monaens atoma TomcoHa. OTBITE
46 Pesepdopna o paccestHuro o-4actu bubmmorexa [IOK
pOOPA p t https://m.edsoo.ru/ff0d091a
[TnaneTapHas MojeNb aTOMa
bu6nmmorexa [IOK
47 IT b
OCTYIATRL bopa https://m.edsoo.ru/ff0d0afa
W3aydenune u norioieHue GpoTOHOB
48 I I/I};:a exome aTOMELlH co H(()li“o OBHSI bubmmorexa [IOK
p pexol . A P https://m.edsoo.ru/ff0d0afa
SHEPTHH Ha IPpyroi. Buasl criekTpoB
BonHoBErIe cBoiicTBa yacTuIl. BomHEI
N bubnmoreka [JOK
49 ne bpoiins. KopryckynspHo-

BOJIHOBOH AyaJIu3M. CrnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXICHHOC N3JIYUCHUC

50

OTkpbITHE paTUOaKTUBHOCTU. OMBITHI

Pesepdopaa mo onpexneneHuio cocraa

PaaAruOaKTUBHOI'O U3JTYUCHUA

Bbu6nunorexa LIOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anbda-, 6eTa-, raMma-
n3iy4eHus. BiusHue
PaIMOaKTUBHOCTHU HA KUBBIC
OpraHU3MBbI

52

OTKpbITHE POTOHA U HEUTPOHA.
N3oTomel. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaa. ['amma-uznydyeHue

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs31 HyKJIIOHOB B sJIpe.
SnepHbie peakuuu. SnepHbii
peakrop. [Ipobrnembl, NEPCIEKTHUBHI,
9KOJIOTUYECKHE ACTIEKTHI SII€PHOI
SHEPIreTUKU

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

54

DneMeHTapHble YacTullbl. OTKpBITHE
Mo3uTpoHa. MeTo1bl HAOTIOACHMS U
PErucTpaLy 3JIEMEHTAPHBIX YaCTHII.
Kpyrasbiii cton «@yHaaMeHTaabHbIe
B3auMoeiicTBud. EMUHCTBO
(bu3nUecKoil KapTHHBI MUPa»

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

55

DTarnsl pa3BUTHUs ACTPOHOMUM.
[TpukmnagHOe 1 MUPOBO33PEHUECKOE
3Ha4YeHHE aCTpOHOMMHU. Bun
3BE€31HOTO HeOa. Co3Be3aMs, IpKHUE
3BE3/bI, INIAHETHI, UX BUANMOE
nsmwkenne. CoTHeYHas cucTeMa



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnnrte. ComHeuHas akTUBHOCTD.
Hcrtounnk sneprun CosHia 1 3BE31T

57

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3IbI TITABHOM
noclieIoBaTeNIbHOCTU. BHyTpeHHee
ctpoenue 38&311. COBpeMEeHHbBIE
MPEACTABICHUS O MPOUCXOKACHUU U
sBomtounu CoJHIA U 3BE3]

58

Muneunsiii [IyTe — Hama [Manaktuka.
[Tonoxxenue u npuxxenue CoyHua B
lNanmakruke. 'anaktuku. Y€pHbie
JBIPBI B SITPax TaJakTHK

59

Bcenennas. PazOeranue rajakTuk.
Teopwust bosboro B3psIBa.
PennkroBoe nsnydenue.
MertaranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

Kontponbnas padota «251eMEHTHI
ACTPOHOMHUU U aCTPOPUIUKID)

62

O606maromuit ypok. Ponb pusuku u
ACTPOHOMHUHU B DKOHOMHUYECKOM,
TEXHOJIOTHISCKOM, COIMAJIbHON 1
3TUYECKOH cdepax AeaTeTbHOCTH
YyelIoBeKa

63

O6o06matomuii ypok. Pois 1 mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MHpa

64

O6o06maromuii ypok. Posb




¢dbuzmveckoit Teopur B HOPMUPOBAHUH
Ipe/ICTaBIeHUI 0 PU3NYECKOM
KapTUHE MHpa

O606maromuit ypok. Mecto
(hU3MIECKON KapTUHBI MHPa B 00IIEM
PSAIy COBPEMEHHBIX €CTECTBCHHO-

65

Hay4HBIX [IPEJCTABICHUN O IIPUPOLE

66 PesepBHbIii ypoK. MaruutHoe mnoie.

DneKTpoMarHuTHas HHAYKITUS

PesepBubiit ypok. OnTrka. OCHOBBI
67 CHeMaTbHON TEOpUH
OTHOCHUTEIILHOCTH

Pesepnsrii ypok. KBanToBas dusuka.
68 DJIeMEHTBI aCTPOHOMHHU U

acTpou3uku

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

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON TIPOI'PAMMOBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble peAMeTHBIE Pe3yJIbTaThbl OCBOEHHUS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpPeIHEro 001ero 00pa3oBaHus

10.1

JleMoHCTpUpOBaTL Ha TpUMEpax poilb W MECTO (U3UKH B
(hOpMUPOBAaHUN COBPEMEHHOW HAyYHOW KapTHUHBI MHpA, B Pa3BUTUU
COBPEMEHHON TEXHUKHU U TEXHOJIOTMH, B MPAKTUYECKON AEATECIBHOCTH

JIonen

10.2

Y4uThIBaTh TPAHULBl IPUMEHEHUSI U3YYEHHBIX (U3MYECKUX MOJIEIICH:
MarepuajbHas TOYKa, WHEpIUaJbHAs CHCTeMa OTCY€Ta, aOCOIIOTHO
TBEPAOE TEJIO, UACATBHBIN T'a3; MOJIEIN CTPOCHUS Ta30B, JKUIKOCTEU U
TBEPABIX TEJI, TOYEYHBIA DIECKTPUYECKHN 3apsijy — MpU PEIICHUU

(bU3UYEeCKUX 33724

10.3

Pacno3naBath ¢duzmyeckue sBiaeHUs (MPOLECCHI) U OOBSICHATH UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJICKYSIPHO-KHHETHUECKOH TEOpUH
CTPOCHHSI  BEIIECTBA M  DIIEKTPOJWHAMUKH: pPAaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHUE, CBOOOIHOE TaJleHUE
TeJN, JBIKEHHE 10 OKPYXHOCTH, WHEpIUsS, B3aWMOJCHCTBHE TeEI,
nud¢y3us, OpOYHOBCKOE JBHUKCHHE, CTPOCHUE IKHUAKOCTEH U
TBEPABIX Tel, U3MEHeHHe o0béMa Ten TpU  HArpeBaHUU
(oxmakIeHuu), TEIMJIOBOE pPAaBHOBECHE, HCIAapeHue, KOHJIEHCAaIUs,
MJaBJeHUE, KpHUCTAIIM3alusg, KHIICHHE, BIAXXHOCTh BO3/YyXa,
IMMOBBIICHUEC JaBJICHUA I'a3a IIpU €ro Harp€BaHuM B 3aKPbITOM COCYAC,
CBA3b MEXKIYy TapaMeTpaMH COCTOSIHHSI Ta3a B HU30Mpolieccax;

9JICKTpU3aluA TCJI, B33HMOH€ﬁCTBHe 3apdaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBIDKCHHME, UCHONb3Yys (U3NYECKHe
BEJINYUHBIL: KOOPJAUHATA, IIyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca TeNla, CHIa, WMILYJbC Tela, KHUHETHYECKas JHEprus,
NOTEHLMAIbHAsL JHEpPrusi, MeXaHudeckass pabdoTa, MeXxaHUuYecKas
MOIITHOCTb; TIPY ONMCAHHUH MPABHIBHO TPAKTOBATh (PU3NYECKHIA CMBICTT
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHUS M EJAUHMIIBI, HaXOAUTh
(GopMyIibl, CBSI3bIBAIOIIME JAHHYIO (U3NYECKYIO BEIMYMHY C APYTUMHU

BEINYNHaAMU

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBA T€I M TEIJIOBEIC




ABJIEHUS, HUCHOJB3YyS (U3MUECKHe BEJMYMHBI: JaBJIEHHE rasa,
TeMIEpaTypa, CpEIHsAsAd KUHETHYECKas DJHEpPrus XaOoTUYECKOro
JIBHKCHUS MOJIEKYJ, CpPEIHEKBAAPATUYHAS CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEIUIOTHl, BHYTpPEHHSs dHeprus, paborta Tasa,
KO3((UIIMEHT TMOJEe3HOr0 JEHCTBUS TEIUIOBOTO JIBUraTelss; IpHU
OIIMCAaHUU IIPaBUJILHO TPaKTOBATh buznueckuit CMBICTI
UCIONb3YEMBIX BEIWYHH, UX OOO3HAUYECHMS U EIUHUIIbI, HAXOIUTh
(OopMyIIbI, CBS3bIBAIONINE JAHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMHU

BCIIMYHUHaAM

10.6

OnuceiBaTh H3y4YEHHBIE JJIEKTPUUECKHE CBOWCTBAa BEIECTBA W
DIIEKTPUYECKUE  SBICHUS  (NIPOIECChI), HUCTHONB3Yys  (pusmueckue
BEJINYUHBI: JNEKTPUYECKUN  3apsin, AIEKTPUIECKOE oJie,
HaIpsOKEHHOCTh  I10JIS, IOTEHLHAJN, pPa3sHOCTh IOTCHIUAJIOB; IpU
ONMCAaHUH MPABUIBHO TPAKTOBATH (PU3NUECKUN CMBICI UCTIONIB3YEMBIX
BEJIMYMH, HUX OOO3HAUEHMs] M €AMHHUIBL, YKa3blBaTh (OPMYJIBL,
CBA3BIBAIOIIME JAaHHYI0 (U3UYECKYI0 BEJIWYMHY C  JAPYTUMHU

BEINYNHaAMU

10.7

AHAJIU3UPOBATH (1)I/I3I/I‘~I€CKI/I€ mpoueccol M ABJICHUA, HCIIOJIbB3Yysd
($bU3UYEeCKre 3aKOHBI M MPUHITUIIBI: 3aKOH BCEMUPHOTO TiroteHus, |, |l
u Il 3akonpl HproTOHA, 3aKOH COXpaHEHHS MEXaHWYECKOW SHEPIHH,
3aKOH COXPaHEHUsI UMITYJIbCa, IPUHIUI CYTIEPIIO3UIINU CHJI, TIPUHITHIT
paBHONPABUsI HMHEPHUATBHBIX CHUCTEM OTCU€Ta; MOJICKYISPHO-
KUHETHYECKYI0O TEOPHIO CTPOCHHSI BEUIECTBA, Ta30BbIe 3aKOHBI, CBS3b
CpeIHel KWHETHYECKOW SHEPrHH TEIUIOBOTO JBMKEHUS MOJICKYN C
aOCOJIFOTHOW TEeMIIEpaTypoH, MEPBBI 3aKOH TEPMOIMHAMUKHU; 3aKOH
COXpaHEHHS DJJICKTPUUECKOro 3apsifa, 3akoH KynoHa; mpu 3ToM
pa3nuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHUeCKOe

BBIPAKCHUC U YCIIOBUSA (rpaHI/IHH, O6J'IaCTI/I) IMPUMCHUMOCTHU

10.8

OOBACHATH OCHOBHBIC IMPUHIUIIBL JIeHCTBUSA MallrH, HpI/I60pOB u
TCXHUYCCKUX yCTpOfICTB; pa3iiniyatb YCJIOBUA HUX 0e30ImacHoro

HUCIIOJBb30BaHUA B HOBCGHHGBHOﬁ KHN3HU

10.9

BBINONHATE SKCIEPUMEHTBHI 110 UCCIIEAOBAHUIO (PU3NUECKUX SBICHUN U
MPOIIECCOB C MCIIOIB30BAaHUEM NPSIMBIX U KOCBEHHBIX M3MEPEHHIA; PU
3ToM (GopMynHpoBaTh TpobieMy (3a7ady) M THUIOTE3y Y4eOHOTO
SKCHEpUMEHTa,  COOMpaTh  YCTAaHOBKY M3  IPEAJIOKEHHOTO

000py10BaHMUs, IPOBOAUTH OIBIT M (HOPMYIUPOBATH BHIBOIBI

10.10

OCYIIIGCTBJISITI) MnpAMbIC W KOCBCHHBIC U3MCPCHUSA (1)I/I3I/I‘-ICCKI/IX

BCJIMYHMH, IpPU 3TOM BBI6I/IpaTB ONTUMAaNbHBIA CIIOCO0 HN3MCPCHHUA U




HUCIIOJB30BAaTh U3BCCTHBIC MCTOAbI OICHKH HOFpeHIHOCTeﬁ I/I3MepCHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (PUINYECKUMHU BEIUYUHAMH C
UCIIONIb30BAaHUEM TMPSMBIX HM3MEPEHUI; TpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHUPOBATh pe3yJabTaThl TMOJYyYEHHOW 3aBUCHMOCTH
(bu3MYECKUX BEIUYHMH B BUAE TAaOJIUI U TpaduKOB, AeNaTh BHIBOABI 11O

pe3yiibTaTaM UCCICOOBaHUA

10.12

CoOnromate mpaBwiia  0€30MacHOrO  Tpyda TMpH  MPOBEJCHUU
UCCIICIOBAaHMM B pamMkax y4eOHOro SKCIEpUMEHTa, YydeOHOo-
UCCIIEIOBATENIbCKON M TPOEKTHON AEATEIBHOCTU C HCIIOJIB30BAHUEM

U3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYA0BAHHS

10.13

Pemate pacuérHble 337a4Ml ¢ SIBHO 3aaHHOW (PU3MYECKON MOJEIBIO,
UCTIONB3Yysl (PU3MUECKUE 3aKOHBl M TPHUHIMIIBI, Ha OCHOBE aHajIu3a
yCIOBHUA  3a/Jaydl  BBHIOMpaTh  (PU3MUECKYIO MOJENb, BBIICIATH
¢du3nveckue BETUYMHBI U (POPMYIIBI, HEOOXOIUMBIE I €€ pelIeHus,
MPOBOJIUTH PACUYETHI U OLEHUBATH PEAILHOCTD IMOJIYY€HHOT'O 3HAUYEHUS

(bU3HYECKON BEITMYNHBI

10.14

Pemate  KkauecTBeHHBIE  3a/a4H: BBICTpPAWBaTh  JIOTHYECKHU
HEMPOTUBOPEUYUBYIO IIEMOYKY PACCYKIECHUU C OMOPON Ha M3YUYECHHbBIC

3aKOHBI, 3aKOHOMCPHOCTHU U (bmnqecxne SIBJICHUS

10.15

Hcnonp30BaTh MNpH  pEIIEHUHM YY4EOHBIX 3a7ad  COBPEMEHHBIE
MH(GOpPMALIMOHHBIE TEXHOJIOTMM JUJISl TIOMCKA, CTPYKTYpUPOBAHMS,
UHTEpIIpeTallMid U MPEJCTAaBICHUsS Y4eOHOH M Hay4dHO-TIONYJSPHOU
uH(bOpMalMY, MOJYYEHHOM M3 Pa3jIMYHbIX MCTOYHHUKOB; KPUTHYECKU

aHAJIM3UPOBATH MOTY4aeMyI0 HHPOPMALIUIO

10.16

[IpuBoauTh HpHUMeEpHl BKJIAJa POCCUWCKUX U 3apyO€KHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHUE TMPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTHI

10.17

Hcronb30BaTh TEOpPETUYECKHE 3HAHUS 1O (PU3UKE B IMOBCETHEBHOMN
KU3HM NI o0ecreueHnus 0€30MmacHOCTH MpHU OOpaIieHHH ¢ MPUOOpaMu
U TEXHHUYECKUMH YCTPOHCTBAMHU, IJISI COXpPAHCHHS 370POBbS U

CO6J'IIOI[CHI/I$I HOPM 3KOJIOT'MYCCKOTI'O ITOBCACHUS B OKPY)KaIOH_Ieﬁ cpeac

10.18

PaGoTaTh B rpynme ¢ BBINOJHEHUEM Pa3IUYHBIX COIMAIBHBIX POJIEH,
MJIaHUPOBAaTh  paboOTy  TPYNIbl,  PAlMOHAIBHO  pacHpenensiTh
00s13aHHOCTH Y TUIAaHUPOBATh JEATENBHOCTh B HECTaHIAPTHBIX
CUTyaIUsX, aJIeKBaTHO OIICHUBATh BKJIAaJ Ka)XIOTO U3 YYaCTHHUKOB

I'PYIIBl B pEeLICHUE paccMaTpUBaeMoil mpoOaembl




11 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTaThbl 0CBOEHHUS] OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI CPeIHEro 001ero 00pa3oBaHus

111

JemoHcTpupoBaTh Ha HpuUMepax pojlb U MECTO (QU3UKU B
(GOpMHPOBAHUN COBPEMEHHOM HAyyHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKHU U TEXHOJIOTMH, B MPAKTUYECKON AEATEIBHOCTH

JIFOJICH, 1IEJTIOCTHOCTh U €IUMHCTBO (PM3MUECKON KapTHHBI MUpa

11.2

Y4uThIBaTh TPAHULBI IPUMEHEHUSI U3YYEHHBIX (U3MYECKUX MOJIETICH:
TOYEYHBIN ANEKTPUUYECKUHN 3apsf, siAepHasi MOJIeTIb aToMa, HyKIIOHHAs

MOJIeSTb aTOMHOTO si/Ipa MpH peleHnH (PU3NIecKuX 3a1au

11.3

Pacnio3naBate usnueckue siBaeHus (Mporecchl) U OOBIACHITH WX Ha
OCHOBE 3aKOHOB  JJIGKTPOJAMHAMHUKA W  KBAaHTOBOW  (DM3HKH:
AJIEKTPHYECKAsT TMPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XUMHUECKOE,
MarHMTHOE  JIGUCTBUS  TOKa, B3aUMOJICHICTBHE  MAarHUTOB,
QJIGKTPOMArHUTHAsE WHAYKIMS, JCHCTBUE MATrHUTHOTO TIONIs Ha
NPOBOJHUK C TOKOM U JBWKYLIMHCS 3apsill, JJIEKTPOMAarHUTHBIC
KoNeOaHWss W BOJIHBI, MPSIMOJIMHEHHOE pPaclpoCTpaHCHHE CBETa,
OTpaXCHWE,  TpeNOMJICHHE, HHTeppepeHuus, Audpakuus U
NOJISIpU3aLusl CBETa, JHUCIEPCUs CBeTa, (HOTORIEKTPUYECKHH 3PPeKT
(poroaddekr), cBeToBOE HaBICHHE, BO3SHHUKHOBEHHE JIMHEWYATOTO
CIIEKTpa aToMa BOAOPOJA, €CTECTBEHHass W  HMCKYCCTBCHHAs

pPaarOaKTUBHOCTD

114

OnuceiBaTh U3YYCHHBIE CBOWCTBAa  BemIeCcTBAa  (DIEKTPUYECKHE,
MarHWTHBIC, OMTHYECKUE, JEKTPHUUECKYIO0 TPOBOJIUMOCTh Pa3IUIHBIX
Cpela) U DICKTPOMArHUTHBIC SIBJICHHS (TPOIECCHI), HCIOIb3YS
du3nyecKkre  BEIWYWHBI:  JJICKTPUYECKUN  3aps], Ccuia  TOKa,
DIIEKTPUUYECKOE  HAINPSDKEHHWE,  AJIEKTPHUYECKOE  CONPOTHBIICHHE,
pasHocTh moteHimano, DJIC, pabora Toka, MHAYKIHS MarHUTHOTO
monist, cuina Awmmepa, cwia JlopeHIa, WHAYKTUBHOCTh KATYIIKH,
SHEPrUsl IEKTPUICCKOT0O M MArHUTHOTO IIOJICH, MEepPHOJ U YacToTa
KoJieOaHui B KoJieOaTEILHOM KOHTYpE, 3aps]l M CHJia TOKA B IIpoIlecce
rapMOHHYECKHUX 37EKTPOMAarHUTHBIX Kosie0aHuH, doxycHoe
paccTosiHWE W ONTHUYECKash CWia JIMH3bI, MPU OMNUCAHUU MPABUIBHO
TPaKTOBaThb (PUIUYECKUH CMBICT HCHOJB3YEeMBIX BEJIMYMH, UX
0003HAaYeHUs] M EIUHUIBL, YKa3blBaTh (OPMYIBIL, CBS3bIBAIOIINE

JNAHHYIO (PU3MYECKYIO BETMYUHY C IPYTUMU BEJIMYUHAMU
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OnuceIBaTh N3y4eHHBIE KBAHTOBBIE SIBJICHUS M IIPOLIECCHI, UCIOIB3YS
¢bu3znyecKkne BETUYMHBI: CKOPOCTh 3JE€KTPOMArHUTHBIX BOJH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, HHEPruss M HUMIYJIbC (OTOHA, MEPHO]
nojaypacmnaza, OSHEpPrus CBA3M AaTOMHBIX slep; IpU ONKMCAHUU
IPAaBUIBHO TPAKTOBATH (PU3UYECKUIN CMBICI MCTONb3YyEMbIX BEIHUYUH,
ux 0003HAYECHHMS W EJUHUIIBI; YKa3bIBaTh (OPMYJIbI, CBSA3BIBAIOLINE
JNaHHYIO0 (PU3MYECKYIO BETUYHMHY C IPYTUMH BEITUYUHAMU, BHIYUCIIATH

3HaueHHEe (PU3NYECKON BETUIMHBI

11.6

AHanmu3upoBaTh (U3WYECKHE TIPOLECCHl M SIBICHUS, HCIONb3Ys
¢usnyeckue  3aKOHBl M NpUHOUNBL  3akoH Oma,  3aKOHBI
MIOCJIEJIOBATENILHOTO W MApaJUIENbHOIO COEAMHEHMsI ITPOBOJHMKOB,
3akoH [[xoyns — JleHua, 3aKOH 2J€KTPOMArHUTHOM HMHIYKLHUHU, 3aKOH
IPSIMOJIMHENHOT'O pacIpOCTPAaHEHUs! CBETa, 3aKOHBI OTPA’KEHUSI CBETa,
3aKOHBl ~ NIPEJIOMJIEHUS  CBETa, YypaBHEHHWE OUHIUTEHHA  JId
dbotoadderra, 3aKOH COXpAaHEHHUS DHEPrUU, 3aKOH COXPaHCHUS
UMITyJIbCa, 3aKOH COXpaHEHUs DJIEKTPUUYECKOro 3apsja, 3aKoH
COXpaHEHUsi  MaccoBOro 4YHcia, MmocTynaTel  bopa,  3akoH
paZMOaKTUBHOIO pachajga; IMpud 3TOM pPa3IMyaTh CIOBECHYIO
(GOpMyIHUPOBKY 3aKOHA, €r0 MaTEMATHYECKOE BBIPAKEHUE U YCIOBHUS

(TpaHHIlBEI, 007aCTH) TPUMEHUMOCTH

11.7

OHpe,I[CJ'IHTB HampaBJICHUC BCKTOpPAa HWHAYKOWHM MArduTHOI'O II0JIA

MPOBOJHUKA C TOKOM, CHJIbI AMIiepa u cuiibl JlopeHna

11.8

CtpouTs ¥ OINUCHIBaTH H300pa)K€HHE, CO3/1aBa€MOE IUIOCKUM

3epKaJioM, TOHKOW JIMH301

11.9

BBIMOTHATE SKCIEPUMEHTHI 110 UCCIICAOBaHUIO (PU3NYECKHUX SBICHUN U
MPOIIECCOB C MCIIOJL30BAaHUEM TPSMBIX U KOCBEHHBIX H3MEPEHHIA; TIPU
3ToM (opMyaUpoBaTh MpoOJaeMy (3amady) W THUIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  TPEIIOKCHHOTO

060py110BaH1/1;1, IPOBOAUTD OIIBIT U (I)OpMyJII/IpOBaTI) BBIBOBI

11.10

OCYH.[CCTBJ'IHTB npsAMBbIC MW KOCBCHHBLIC HU3MCPCHUA (1)I/I3I/I‘IGCKI/IX
BCJIMYHMH; IIpU 3TOM BLI6I/IpaTL ONTUMAJIBHBIM CIIOCO0 HU3MCPCHHUA U

HCIIOJB30BaTh U3BCCTHHIC MCTO/IbI OLICHKHU HOFpGH.IHOCTCfI I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpSIMBIX ~M3MEPEHMH; IIPU O3TOM KOHCTPYMpPOBaTb YCTaHOBKY,
(buKcupoBaTh pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3UUECKUX
BEJIMYMH B BUJE TaOJHIl U TPaHKOB, JENaTh BBIBOABI [0 Pe3yJIbTaTaM

HUCCIICIOBAaHUA

11.12

CobOmronate mpaBmia O€30MaCHOrO TpyAa TMpU  MPOBEACHHUH




UCCIIEIOBAaHUNM B paMKax ydueOHOro JSKCIEpUMEHTa, Y4eOHO-
UCCIEIOBATEIbCKOW M MPOEKTHOMN JEATEIbHOCTH C MCIOJb30BAHUEM

U3MEPUTEIbHBIX YCTPOUCTB U 1a00PaTOPHOro 000pYyA0BaHUS

11.13

Pemate pacuérHble 3a7audl ¢ SBHO 3aJaHHOM (hPU3MUYECKOW MOJEIbIo,
UCTIONB3ysl (PU3MUECKUE 3aKOHbl M TNPHUHILMIIBI, Ha OCHOBE aHajIM3a
yCIOBUSL  3aJayd  BbIOMpaTh  (PU3MUECKYIO MOJENb, BBIICIATH
¢du3nueckue BeTUYMHBI U (OPMYIIbI, HEOOXOUMBIE I €€ pellIeHus,
IIPOBOAMTH PACUETHI U OLIEHUBATh PEAIIBHOCTH MOJIYYEHHOTO 3HAYECHHUS

(bu3HYECKON BEITMYNHBI

11.14

Pemrate  KkayecTBEHHBIE ~ 3aJauyd:  BBICTpaMBaTh  JIOTHUECKHU
HENPOTUBOPEUYMBYIO LIENIOUKY PACCYKIEHHUM C ONOpPOM Ha M3y4YEHHbBIE

3aKOHBI, 3aKOHOMCPHOCTHU U (I)I/ISI/I‘IQCKI/IG SABJICHHUA

11.15

Hcnonb30BaTh TOpU  pEIICHHMM YY4EOHBIX 3a1ad  COBPEMEHHbBIC
MHPOPMALIMOHHBIE TEXHOJIOTHUH JUIsI TOMCKA, CTPYKTYpUPOBAHMUS,
MHTEpNpETallud W TPEICTaBICHUS y4eOHOW W HayYHO-TIOMYJSPHOM
UHPOPMALKHY, TIOTYYSHHOW W3 Pa3IMYHBIX MCTOYHUKOB; KPUTHUYECKH

aHAJIM3UPOBATh MOITy4aeMyI0 HHPOPMAIIHIO

11.16

OOBSICHATh TPUHIMIBI JEHCTBUS MAIIMH, MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3inyaTh YCJIOBHUS HX 0€30IaCHOr0 HUCIOJB30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh HpHUMeEpHl BKJIAJa POCCUWCKUX U 3apyO€KHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTHC TCXHUKHU U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOpETUYECKUE 3HAHUA MO (PU3UKE B IMOBCEIHEBHOMN
KU3HM JIJI1 o0ecreueHnus 6€301macHOCTH MpU OOpaIIeHUH ¢ MPUOOpaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, JMJII COXpPAHEHUs 370pPOBbS U

COOJTIOICHHST HOPM AKOJIOTHYECKOTO MTOBEJICHHUS B OKPYIKAIOIICH cpefie

11.19

PaGotaths B rpymme ¢ BBIIOJIHEHHEM PA3JIMYHBIX COLMAJIBHBIX POJIEH,
IUIAHUpOBaTh ~ pabOTy  TPYMNIbl,  pPAalUOHAIBHO  paclpenessTh
00S3aHHOCTM ¥  IUITAHUPOBATh JIEATENBHOCTh B  HECTaHAAPTHBIX
CUTyallMsX, aJeKBAaTHO OLEHHBATh BKJIAJ KaXXIOr0 W3 YYaCTHHUKOB

TPYIIIBI B PELICHHE pPacCMaTpUBAEMOM MPOOIEMBI




HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KIIACC

Kon
pa3jaena

Kon nposepsiemoro
3J1eMeHTa

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUA

OU3UKA 1 METOJIbI HAYUHOI'O [TO3HAHUA

11

®uzuka — Hayka o npupoae. Hayunbie
METOBI TTO3HAHMSI OKpYKaroIero mupa. Poib
SKCIIEPUMEHTa W TEOpUU B  IIpoliecce

MO3HAHUS TPUPOIBL. DKCIIEPUMEHT B (pr3mke

1.2

MogenupoBanue (puU3MUECKUX SABICHUH U
npoueccoB. Hayunsie runore3sl. Gusnueckue
3aKOHBl U TEOpUHU. ['paHullbl MPUMEHUMOCTH
buznyeckux 3aKOHOB. [MpunHIMn
cooTBercTBUS. Ponmp M Mecto ¢u3MKH B
dhopMHUpOBaHUH COBPEMEHHON  HAy4HOU
KapTHUHBI Mupa, B MIPaKTHUYECKOU

NESITSIILHOCTH JIIOAeH

MEXAHUKA

##Par#KTHEMATHUKA

211

MexaHH4ecKkoe ABHKCHUE. OTHOCUTEIIBFHOCTD
MCXaHHYCCKOI'O IBHKXCHU. Cucrema oTcuéTa.

TpaexkTopust

2.1

212

[lepemenienue, CKOpPOCTh (CpeaHssl CKOPOCTb,
MTHOBEHHAss  CKOPOCTb) H  YCKOPCHHE
MaTepHaanoﬁ TOYKH, HUX IMPOCKIUHN Ha OCH
CUCTEMBI KOOpJIMHAT. CrnoxeHnue

MIEPEMELIEHUN U CIIOKEHUE CKOPOCTEH

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSMOJIMHEITHOE JIBUKEHUE. I'padpuxnu
3aBHCHUMOCTH KOOpAMHAT, CKOpPOCTH,
YCKOpEHHUS, nyTH u nepeMeleHus

MaTepHUATLHOU TOUYKU OT BpEMEHU
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CBoOoaHoOe majieHne. Y CKopeHrue CBOOOTHOTO

maJieHust

2.15

KpuBonuneiitnoe nBwxkeHune. PaBHOmepHOE
JBHKXCHUEC MaTepHaHBHOﬁ TOYKH 10
OKPYKHOCTH. YTJIOBasi CKOpPOCTb, JIMHEWHAs
CKOPOCTb. Ilepuon U 4acToTa.

[leHTpOCTpEMHUTEIILHOE YCKOPEHUE

2.1.6

TexHuueckue  ycTpONCTBA: CIIUJOMETD,
JBIDKEHUE CHApsA[0B, LENHbIE U PEMEHHbIe

nepecaaiu

2.1.7

[IpakTyeckue paboTHLI. Nszmepenne
MTHOBEHHOM CKOPOCTH. Hccnenoanue
COOTHOLIEHUSI MEXIY IIyTSIMU, NPOIJIECHHBIMU
TEJIOM  3a  IIOCJENOBaTelIbHbIE  PABHbBIE
MIPOMEXKYTKH BPEMEHH MIPU PABHOYCKOPEHHOM
JIBIDKEHUHU C HAYaJlbHOM CKOPOCTBIO, PaBHOU
Hymo. M3yueHue ABMKEHUS IIapuKa B BSI3KOU
KUAKOCTU.  M3ydeHwe  ABWXKEHHUS — Tena,

6pOH_ICHHOFO TOPHU30HTAJIbHO

2.2

###Parf# IMHAMUKA

221

[TpuHIMn OTHOCHUTEJILHOCTH ["anunes.
IlepBeii 3akoH HeroTona. HMuepruanbHble

CHUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuna. Ilpunnun cynepnosunuu

CHIJI

2.2.3

Bropoit 3akon HprloTOoHa ajisi MaTepuabHOM
TOYKM B MHEpPUUATBHONH CHCTEME OTCYETa
(UCO). Tperuit 3akoH HeloTona s

MaTCpHaIbHBIX TOUCK

224

3akoH BceMUpHOro TsroreHus. Cumia TSKECTH.

[TepBas kocmuueckast ckopocTh. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs
CKOJIbKEHUST W CWJIa  TPEeHHs]  TIOKOSl.

Koaddurnment tpenns. Cuna conmpoTUBIICHHS




IIpru IBHKCHUH TCJIa B )KUAKOCTH MUJIU I'a3¢

2.2.7

HOCTyrIaTeJ'IBHOG M BpalaTCJIbHOC IBUXCHHC

a0COJIIOTHO TBEPIOTO TEJa

2.2.8

MoOMEHT cHIBI OTHOCHTEIHLHO OCH BpamcHUs.
IInedo cwibl. YcnoBusi paBHOBECUS TBEPAOTO

Tena 8 UCO

2.2.9

Texuuueckue YCTpOﬁCTBaI NOJIIHUITHHUKH,

JABHXKCHHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Tpaktueckue pabotel. M3yueHue IBMKEHHS
Opycka 10 HaKJIOHHOM IIJIOCKOCTH O]
JIeCTBUEM HECKOJbKuX cuil. HMccnenoBanue
3aBUCHUMOCTH CHJI YNPYTOCTH, BO3HHUKAIOLIUX
B JAepopMupyeMoil NpyKHUHE U PE3UHOBOM
oOpasiie, OT BeIWYMHBI HX JedopMaluu.
HccnenoBanue ycioBul paBHOBECHS TBEPAOTO

TCJIa, UMCIOLICTO OCh BPAILICHUA

2.3

##Par###3AKOHbBI COXPAHEHIS B MEXAHUKE

NmMnynbc maTepuanbHOW TOYKH, CHUCTEMBI

231 MaTepUaJbHBIX ToueK. UWMIynbc cuibl H
W3MCHCHHE UMITYJIbCa TeJla
232 3akoH coxpaHeHuss wummyinsca B HCO.
o PeaktuBHOE NBHXKEHUE
2.3.3 PaGora cubl
2.34 MOIIHOCTD CHAIBI
238 Kunernueckasi sHeprus MaTepHaibHON TOYKH.
o Teopema 0 KHHETHYECKOU SHEPTUU
[TorenumansHas dHeprud. [loTeHnManbHaAsA
236 SHEPTHs yIIpyTo ne(hOpMUPOBAHHON
o npyxuHbl. lloTeHIManbpHass SHEpPrus Tena
BOJIM3U IOBEPXHOCTH 3eMITH
[loTeHnuanbHble W HEMOTEHIUATbHBIE CUIIBL.
937 Cesi3b paboOThl HEMOTEHIMATBHBIX CHJ C

N3MCHCHUEM MeXaHHYeCKOM OHEpIrun

CHCTEMbI TECII. 3aKkoH COXpPaHCHUA




MEXaHUYeCKOH OHCPIrun

2.3.8 Yrupyrue u Heynpyrue CTOJTKHOBEHHSI
239 TexHu4eckne yCTpPOWCTBA: JBUKEHUE PAKET,
o BOJIOMET, KOTIEp, MPYKUHHBIA TUCTOJIET
[lpaktuyeckue paboTel. M3ydeHue CBsI3U
23.10 CKOpOCTEM Tea IpU HEYIpPyrom yzaape.

HccnenoBaHue CBsA3HU pa60TI:>I CHIJIbI C

H3MEHEHHEM MEXaHHYeCKOM OHCPIuu TCjia

MOJIEKVYJISIPHAS ©U3NKA U TEPMOANHAMUKA

3.1

#Hi#Par###OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU

3.11

OcHoBHBIE MIOJIOKECHHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH. bpoyHoBckoe
newkenue. Juddysusa. Xapakrep IBHKEHUS U

B3aHMMOJICHCTBUS YaCTHUI] BEIIeCTBa

3.1.2

MOI[CJ'II/I CTPpOCHHUA Ta30B, )KH,HKOCTCﬁ u
TBépI[BIX TCJI u 0OBsICHEHHE CBOMCTB

BEIECTBA HAa OCHOBE DTHUX MOJEINEH

3.13

Macca wmosekyn. KonudecTtBo —BemniecTsa.

[locTosiHHast ABoraapo

3.14

TemnoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. llkana remneparyp Llenbcust

3.15

Mopens  upeanbHoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETHUECKOU

TEOpHUHN UACAIIBHOT'O ra3a

3.16

AOcomoTHas Temneparypa Kak Mepa cpeaHei
KHHETHIECKOM OHCPIrur TCIUIOBOTO JIBUKCHHA

yactul rasa. lkana remneparyp KenbsBuna

3.1.7

VYpaBuenne Knaneiipona - Menzaeneesa.

3akoH JlanbToHa

3.18

I"a30BBIC 3aKOHBI. I/I3onpoueccm B UACAJIbHOM
ra3¢ ¢ NOCTOAHHBIM KOJIMYCCTBOM BCHIICCTBA:

n30TepMa, U30X0pa, n300apa

3.19

TexHuueckne YCTPOMCTBA: TEPMOMETD,

6apometp




3.1.10

[Ipaktueckue paboThl. I3MepeHue wmacchbl
BO3/yXa B KJIacCHOM komHare. MccnegoBanue
3aBUCHMOCTH MEXy TTapaMeTpaMH COCTOSTHHSI

pa3peKEHHOTO ra3a

3.2

OCHOBbBI TEPMOJIMHAMUKIA

3.21

TepmonuHamuyeckass cucrema. BHyTpeHHsAsS
JHEpPIus TEPMOAMHAMUYECKOM CHUCTEMBl H

CIIOCOOBI €6 U3MEHEHUS

3.2.2

KonuuectBo Ternotsl u paborta. BayTpeHHsst

OHEPIUsaA OAHOATOMHOI'O UACAJIBHOI'O I'a3a

3.2.3

Bunpr Temonepenauu: TEMIONMPOBOJAHOCTD,
KOHBEKIIUsA, u3ydeHue. TeroéMKocTh Tena.
VienpHast TEMJIOEMKOCTH BellecTBa. Pacyér

KOJIMYCCTBA TCIIOTHI IIPpH TCILJIONCpLCaavcC

3.24

IlepBslii 3aK0H TepMoauHaMuku. [Ipumenenue
IIepBOro 3aKOHa TEPMOJIUHAMUKHI K
n3omnporeccaM. I'padudeckas nHTEpIpETALIHS

paboTHI Ta3a

3.2.5

Ternosele mammubl. [IpuHIUIBL  AEHCTBUA
TerioBbIX MamuH. [Ipeobpa3oBanust sHepruu
B TEIIOBbIX MammHaxX. KoadpdurueHt
nosiesHoro  gedctBus  (manee —  KIIM)

teroBoit mammnbl. [{ukn Kapuo u ero KI1/]

3.2.6

Bropon 3aKOH TEPMOAVUHAMUKU.
HeobOpatumocTs mpolieccoB B MpUPOJE.
TemnoBrie JIIBUTATENN. DKOJIOTHYECKHE

POOJIEMBI TETIO3HEPT € TUKU

3.2.7

TexHuueckne YCTpOMCTBA: JIBUTaTElb
BHYTPEHHETO CrOpaHus, OBITOBOM

XOJOAUIIBbHUK, KOHAUIIUOHED

3.2.8

[Tpaktuyeckue pabotel. I3MepeHue ynenbHOi

TEIUIOEMKOCTH

3.3

##HPar### AI' PEI’ATHBIE COCTOSHUW A BEHLIECBA. ®A30BbIE

ITEPEXO/IbI




3.3.1

[TapoobpazoBanue u KoHeHcanus. Vicnapenue
u KHIICHUE. VY nenvHas TEIUIoTa
napoodpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI

KUIICHUS OT JaBJIICHUA

3.3.2

AOCOIOTHAE W OTHOCWTENBHAS BIIAXHOCTH

BOo31yxa. HacelmeHHslii map

3.3.3

TBépnoe TEJNO. Kpucrannmueckue u
amopdHble Tena. AHHU3OTPOIUS  CBOMCTB
KPHUCTaJLJIOB. Kunkue KPHUCTaJLIBL.

COBpeMeHHBIC MaTCpHralibl

3.34

[[naBnenne W KpucTaIu3auus. Y AenbHas

teruioTa miasiaeHus. Cyonumanus

3.3.5

VYpaBHeHHe TEIUIOBOTO OanaHca

3.3.6

TexHudeckne yCTpOMCTBA: THUIPOMETp U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTHH
IIOJIy4EHHUSI COBPEMEHHBIX MAaTEPUAIIOB, B TOM

YUCJIC HAHOMATCPHAJIOB, © HAHOTCXHOJIOT'MHU

3.3.7

[IpakTyeckue paboTHLI. N3mepenne

BJIA)KHOCTH BO3ayXa

OJIEKTPOAMMTHAMUKA

4.1

###Par### O JIEKTPOCTATUKA

411

DnexTpuzauus Te. JJIeKTpudeckui 3apsan. Jsa

BHUJIAd QJICKTPUYICCKHUX 3apsA10B

4.1.2

[TpoBoiHUKHW, JARJICKTPUKA 51

MOJTYTIPOBOTHUKHU

4.1.3

3aKOH COXpaHEHHS dIEKTPUIECKOTO 3apsiia

414

Bsaumopeiicteue 3apsinioB. 3akoH Kynona

415

DeKTpruIecKoe rnoJe. Harmpsixénnocts
JIEKTPUYECKOTO TIOJIA. IIpuHuun
cynepno3uiuu.  JIMHMM ~ HaNpsHKEHHOCTH

QJICKTPHUYCCKOI'O ITOJIA

4.1.6

PaGota cuim  AMEKTPOCTATHYECKOTO  TOJIS.

Ilorenuuain. PazHocTh NOTEHIIMATIOB

4.1.7

HpOBOHHI/IKI/I U OUSJICKTPHUKKU B MOCTOAHHOM




QJICKTPUICCKOM IIOJIC. I[I/ISJ'ICKTpI/I‘iCCKaH

MIPOHUIIAEMOCTD
DIIEKTPOEMKOCTb. Konnencarop.
4.1.8 DIIEKTPOEMKOCTh  IIJIOCKOTO  KOHJIEHCATOpa.
OHeprus 3apsyKEHHOr0 KOHJIeHcaTopa
TexHudeckne  yCTpPOMCTBA:  BJIEKTPOCKOIL,
419 AIEKTPOMETP, DJIEKTPOCTaTHUECKasi 3allluTa,
o 3a3eMJICHHE AJIEKTPOIpPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 [IpakTyeckue paboTHLI. N3mepenne

AJIEKTPOEMKOCTH KOHJIEHCATOpa

4.2

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUU TOK. TOKU B

PA3JIMYHBIX CPEJJAX

YcnoBus CYILICCTBOBAHUSA IIOCTOAHHOI'O

421 3JEKTpUUecKoro Toka. Mcrounuku Toka. Cuna
ToKa. [TocTOosIHHBIN TOK
422 Hampsixenue. 3akon Oma 1 y9acTka 1enu
123 DNEeKTpUYEeCKOe COMPOTUBICHUE. Y AEIbHOE
o COTIPOTHBIICHUE BEIICCTBA
424 [TocnenoBaresnbHOE, napaJijiesIbHOE,
o CMEIIaHHOE COSUHEHHE MTPOBOHUKOB
PaGora snextpuyeckoro Toka. 3akon J[xoyns
4.2.5
— Jlenma
4.2.6 MOIIHOCTB ANIEKTPUIECKOTO TOKA
anexTponaBrkymias cuia (mamee — JJC) um
427 BHYTpPEHHEE CONPOTHBIICHUE MCTOYHUKA TOKa.
o 3akoH Oma I8 TONHOM  (3aMKHYTOM)
aeKTpudecKkoi enu. KopoTkoe 3ambikanue
DneKTpOHHAas MPOBOJANMOCTH TBEPIBIX
428 METaJIOB.  3aBUCUMOCTh  COIMPOTUBICHUS
o METaJJIOB oT TEMIEPATYypPHI.
CBepXmpoBOIUMOCTD
129 DJIEKTpUYEeCKU TOK B BakyyMme. CBOKWCTBa

AJIEKTPOHHBIX ITyYKOB




4.2.10

[TonynpoBonuuku. CoOCTBEHHAS U TPUMECHAS
MPOBOAUMOCTh MOJYIPOBOAHUKOB. CBOMCTBA

p-n nepexona. [TomynpoBogHUKOBBIE TPHUOOPHI

4211

ONEeKTpUYEeCKU  TOK B 3JIEKTPOJIMTAX.
DNEKTPOIUTHYECKAS JUCCOLUALHS.

DIIeKTPOIU3

4.2.12

9HeKTqueCKI/Iﬁ TOK B rasax.
CaMOCTOSITENIPHBIE M HECAaMOCTOSTSIbHBIN
pasp4ana. PaznuuHbie TUNIBI CAaMOCTOSATEIHEHOT'O

pazpsaa. Monnus. [1nazma

4.2.13

Texuuueckue YCTpOMCTBA: aMIepmeTp,
BOJIbTMETP,  peOCTaT, MCTOYHHUKH  TOKa,
JJIEKTPOHATPEBATEIIbHBIC npudopsl,
AJIEKTPOOCBETUTENBHBIE TIPUOOPHI, TEPMOMETP
CONIPOTHUBIICHUS, BAKYYMHBII IUOI,
TEPMHUCTOPBI U (doTope3ncTopsl,

MOJIYIIPOBOJHUKO BBII MO , TaJIbBaHHUKa

4.2.14

[IpakTyeckue paboTHI. Nzyuenue
CMENIAHHOTO COETUHEHUS PE3UCTOPOB.

M3mepenne DJIC wHCTOYHMKA TOKa M €ro
BHYTPEHHETO comnpoTuBjicHusi. Habmonenue

AIIEKTPOJIH3a

11 KJIACC

Kon Konnposepsiemoro
pasjaena 3JIeMeHTAa

HpOBepﬂeMI)Ie IJIEMEHTHI COACPKAHUSA

4

SJIEKTPOAMMHAMUKA

##HPar###MAT HUTHOE I1OJIE. DJIEKTPOMAT'HUTHA A MHAYKIA

43.1

ITocTostHHBIE MarHuThel. BzaumopeiicTBue

IIOCTOSAHHBIX MarHuToOB

4.3

43.2

MarautHoe mone. Bektop MarHuTHOU
vHAyKuu.  [IpuHoMn — cynmeprno3unuu.
Jlunum marnutHOM wWHAyKuuu. Kaptuna

JVMHUM  MArdHuTHOM  HMHAYKUMU  TOJA




INOCTOAHHBIX MarHuTOB

MarautHoe ToJie MPOBOJHUKA C TOKOM.
KapTuna nuHMI 1O JUIMHHOTO MPSIMOTO

IMPOBOJHHMKA MW 3aMKHYTOI'O KOJBLIEBOI'O

433 MPOBOJIHUKA, KATYIIKA C TOKOM. OIBIT
Opcrena. B3aumoselicTBue MpoBOAHUKOB C
TOKOM
43.4 Cuna Amnepa, €€ MOAYNb U HAaIIpaBJICHUE
Cuna JlopeHnia, e€ MOyNb U HaIlpaBJICHHUE.
JIBrm>keHue  3apsSKEHHOW  YacTHUIbl B
4.3:5 OHOPOZHOM MAarHWTHOM Tone. Pa6ota
cuiibl JlopeHia
4.3.6 SIBneHune 3NeKTpOMarHUTHON UHIYKIIUU
4.3.7 [ToTok BEKTOpa MArHUTHON UHAYKLIUHA
O/JIC nHayKuMU. 3aKOH IEKTPOMarHuTHON
438 unaykuun apanes
BuxpeBoe asnextpuueckoe mnone. IJC
WHAYKIIUA B TPOBOJHUKE, IBHKYIICMCS
439 MOCTYIATEIFHO B OJTHOPOJTHOM MarHUTHOM
nojue
4,3.10 [IpaBuno Jlenua
NHayKTUBHOCTD. SIBICHHE CAaMOMHAYKIIUU.
43.11
OJIC caMOMHIYKIIUH
OHeprusi MarHUTHOTO TOJS KAaTyIIKH C
4.3.12
TOKOM
4.3.13 DIEKTPOMArHUTHOE T0JIe
TexHu4yeckne  yCTPOWCTBA:  IIOCTOSIHHBIC
MarHUTHI, AIIEKTPOMATHUTEI,
4.3.14
AIIEKTPOJIBUTATEITb, YCKOPUTEIH
AIIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS 11eYb
[IpakTyeckue paboTHI. Nzyuenue
4315 MarHUTHOTO TOJII KaTyIIKd C TOKOM.

Uccnenosanne OeWCTBUS IOCTOSHHOIO

Mar"ura Ha paMmKy ¢ TokoM. MccienoBanue




SABJICHUA 3JI€KTpOMaFHPITHOI>'I HHAYKIOUH

KOJIEBAHMA 11 BOJIHBI

5.1

###Part#HH#MEX AHUYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KonebarensHas cucrema. CB0oOOmHEBIE
konebOanus. ["apmoHmueckue KojeOaHus.
[lepumon, wactoTta, ammumMTyga u ¢aza

KoJIeOaHui

5.1.2

[Ipy>xuHHbIA MasgTHUK. MatemaTudecKkuid

MasiTHHUK

5.1.3

VYpaBHEHHE TapMOHMYECKHX KOJeOaHMil.
Kunematudueckoe " IUHAMHUYECKOE

OMMCAaHUE KOJIe0aTEIBHOIO ABUKEHUSI

5.1.4

IIpespaiuenue SHEPIUu pu
FapMOHHUYECKHX  KOJIeOaHUsX. Cas13p
aMIUIMTY/bI KoJieOaHui UCXOJHON
BEJIMYMHBI C aMIUIMTyJaMH KojeOaHuil eé

CKOPOCTHU U YCKOPCHU

5.15

Konebarenbubiii  koHTYp.  CBOOOAHBIE
AIIEKTPOMarHUTHBIE Kosie0aHus B
UICAIBHOM  KOJe0aTelbHOM  KOHTYpE.
AHanoruss Mexay MEXaHWYeCKMMHM U
AIIEKTPOMAarHUTHBIMU KOJICOaHUSIMHU.

®opmyna Tomcona

5.1.6

3akoH COXpaHCHUA DSHECPIruru B HACAIIbBHOM

K0JIEOATEILHOM KOHTYpPC

5.1.7

BeIHYXI€HHbIE MEXaHUUYECKUE KOJIeOaHMs.
Pe3onanc. Pe3onancnas KpHBasl.
BI)IHY)K)ICHHI)IG SJICKTPOMArHuTHLIC

KoJicOaHus.

5.1.8

Ilepemennbiii  Tok.  CuHycouganbHbIN

HepeMeHHHﬁ TOK.

5.1.9

MoTIIHOoCTE MEPEMEHHOTO TOKA.
AMIUTUTYTHOe W JEHUCTBYIOIEE 3HAYCHHUE

CHJIBI TOKA W HAITPSAXKCHUA




5.1.10

Tpancdopmarop. IIponsBoactso, nepenaya
U NOTpeOseHNne 3IEKTPUUECKON 3HEprum.
OKOJIOTUYECKUE PUCKU IIPU IPOU3BOACTBE
ANEKTPUIECKON SHEPIUH. Kynerypa
MCIOJIb30BaHUSA 3JEKTPOIHEPIUU B

HOBCEIHEBHOU KU3HU

5.1.11

Texuuueckue ycTpoiicTBa: ceiicmorpad,
AIIEKTPUYCCKUI 3BOHOK, JTHHUH

QJICKTponepcaavd

5.1.12

[Mpaktuueckue paboTel. HccnemoBanue
3aBUCHMOCTH MEpHOJa MajblX KoieOaHui
rpy3a Ha HUTH OT JIJIMHBI HATH H MAacChl
rpy3a. UccnenoBanue mepeMeHHOTO TOKA B
HEeNnd M3 TMOCIEA0BATENIbHO COEIUHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U pe3UCcTOpa

5.2

##HPartHHH#MEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE BOJIHBI

5.21

MexaHuyeckue BOJIHBI, YCIIOBHSI
pacnpoctpanenus. Ilepuoa. CkopocTh
pacnpocTpaHeHUss W JJIUHA  BOJIHBL

[Tonepeunble U MPOOJILHBIE BOTHBI

5.2.2

###Par#t# Unrtepdepenuus u nudpaxuus

MEXaHHNYCCKHUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. [’ pOMKOCTB 3BYKa.

BeicoTa Tona. TemOp 3ByKa

5.24

DJNEeKTPOMarHUTHBIC  BOJIHBL. Y CJIOBHUS
W3JTYYCHUS]  DJICKTPOMATHUTHBIX  BOJIH.
B3anmHuas opuentanus BextopoB E, B u v

B DJICKTPOMAarHUTHOM BOJIHE B BaKyyMe

5.2.5

CBolicTBa  3JIEKTPOMAarHUTHBIX  BOJH:
OTpa)X€HUE, MpeJIOMJICHUE, MOJIpU3alIs,
mudpakuus, uHTepdepeHuus. CKOpocTb

9JICKTPOMArHUTHBIX BOJIH

5.2.6

[Ikama 3JIEKTPOMATrHUTHBIX BOJIH.
[IpuMeHeHre SIEKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY




5.2.7

[TpuHIMTIBI  pagUOCBA3M W TEIICBHUICHMUS.
Pagnomokarmusi. DJIEKTPOMArHuTHOE

3arpsi3HEHUE OKPY)KAIOIIECH CpeIbl

5.2.8

TexHuueckne yCTpOWCTBAa: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIBTPAa3ByKOBas
JIMarHOCTHMKAa B TEXHUKE W MEIUIUHE,
paznap, paauoNpUEMHIK, TEJIEBU30p,

anTeHHa, Tenedon, CBU-neyp

5.3

#HPari#OIITUKA

5.3.1

[IpssMmonuHEtHOE pacnpOCTpaHEHUE CBETA

B OJIHOPOJIHOM cpene. JIyu cBeTa

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPAXKECHUS
cBeta. [loctpoeHne M300paXkeHUA B TIOCKOM

3epKase

5.3.3

HpCHOM.TIeHI/Ie CBCTA. 3aKOHBI MPCIIOMJICHUA
CBCTa. AOCOIIOTHBIN I1OKa3aTeCjib

MMpCIIOMIICHUA

5.34

[Tonmoe BHYTPEHHEE OTpaXkKEeHHE.
IIpenenbHBIA yroy MOJHOIO BHYTPEHHEIO

OTpaKCHUS

5.35

Hucnepcust  cBeta. CIOXHBIH  CcOCTaB

oenoro cBera. L{Ber

5.3.6

CobOuparoniue U pacceuBarOUINe JIHH3HI.
Tonkass nuH3a. DOKycHOE pacCTOSIHHE U
onTHYecKas  CHJa  TOHKOM  JIMH3BL
[TocTpoenne n300pakeHNi B COOMPArOIITUX
U pacceuBaromux JuH3ax. Dopmyna
TOHKOM JWH3EL. YBEIWUEeHHE, JaBaeMoe

JIMH301

5.3.7

IIpenenbl NpUMEHMMOCTH I€OMETPUIECKOU

OIITHKH

5.3.8

Wurepdepennust  cera.  KorepeHtHsle
UCTOYHHUKH. Ycnosus HaOoAeHNs
MaKCUMYMOB u MHUHHMYMOB B

UHTep()EPEHIIMOHHON KapTUHE OT JABYX




CHH(i)aBHLIX KOI'SpCHTHBIX HCTOYHHUKOB

Hudpakmus  cBera.  udpakiuonnas
peméTka. YciioBue HaOJIONCHHS TJIABHBIX
5.3.9 MaKCUMYyMOB npu [MaJIeHUN
MOHOXPOMaTHYECKOTO cBeTa Ha

TU(PPAKINOHHYIO PEIIETKY

5.3.10 [Monsipu3anus cBeTa

TexHuyeckue YCTpOMCTBa: OUKH, JIyna,

doroanmapar, NPOEKIMOHHBIA ammapar,

5.3.11 MHKPOCKOII, TEJIECKOTI, BOJIOKOHHAS
OITHKA, nudpaKkIMoHHAS peméTka,
TIOJISIPOH T
IIpakTueckue paboTHI. N3mepenne

nokasareis npenomieHus. MccienoBanue
5.3.12

CBOICTB  W300paXeHW B  JIMH3aX.

Ha6J’IIO,IleHI/Ie AUCIICPCHUU CBCTA

RJIEMEHTHI CTIELUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

['panuubl TPUMEHMMOCTH KJIACCUYECKOU
MEXaHUKH. [locTynatel Teopuu
6.1 OTHOCUTEJIbHOCTH: MHBAapUaHTHOCTh
MOJyJIl CKOPOCTM CB€Ta B BaKyyMe,

MPUHIUI OTHOCUTEILHOCTH DHHINTEITHA

OTHOCHUTEILHOCTD OJTHOBPEMEHHOCTH.
6.2 3ameieHMe BpPEMEHHM U COKpallleHHUE

JUTHHBI

6.3 DHEprus U UMITYJIbC CBOOOTHOM YaCTHUIIBI

CBsi3p Macchl C DHEPrUel M HMIIYJIbCOM
6.4 CBOOOJHOW 4YaCTHUIBL. ODHEPTHUs TOKOSA

CBOOOTHON YaCTHIIEI

KBAHTOBAA ®U3NKA

7.1

#i##Par###JIEMEHTBI KBAHTOBOM OIITUKU

®otonsl. Popmyna [1naHka cBsI3U SHEPTrUU
7.1.1 dboToHa C ero dYactoTol. OHeprus H

UMIYyJIbC POTOHA




7.1.2

OTtkpeiTHE U HcchnenoBanue Gorodddexra.
Omeritet - AI. CromeroBa.  3aKOHBI

dbotorpdexra

7.1.3

YpaBHeHue DHHIITEHA U1
dororddekra. «Kpacnas TPaHUIIA»

dororddekra
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Hasnenue cBera. OnbiTel [1.H. JIeOGeneBa

7.15

XUMHAYECKOE IEHUCTBUE CBETA

7.16

TexHu4eckne yCTpOWCTBa: (HOTODIIEMEHT,
dboTomaTumK, COJIHEUHAs OaTapes,

CBETOIUOI

7.2

CTPOEHHME ATOMA

7.2.1

Mongens atoma Tomcona. OTbITE
Peszepdopaa nmo uccnenoBaHUIO CTPOSHUS

aroMma. [IlmanerapHas Mozenp aToMa

7.2.2

[TocTynatsl bopa. Nznyuenne u
norjouieHue (GOTOHOB TpU  IMEpexoje
aToMa C OJHOrO0 YpPOBHS DSHEPrHMM Ha
npyroi. Bunasl ciektpoB. Cnektp ypoBHEH

JHEPrUM aToMa BOJIOPOAA

7.2.3

BomnHoBrle cBoiicTBa 4dactul. BoiHBI e
bpois. KopnyckynspHo-BoIHOBOH
nyamusM. Judpakuus dNeKTpOHOB Ha

KpucTajuiax

7.2.4

CronTanHoe H BBIHYXXJICHHOC H3JIY4YCHHC.

YCeTpoicTBO M IPUHITUTT PabOTHI J1azepa

7.2.5

TexHUueckue yCTpONCTBA: CHEKTPAJIbHbIN
aHanM3 (CHEKTPOCKOM), ja3ep, KBAaHTOBBIN

KOMITBIOTED

7.2.6

[lpaktuueckue  pabotel.  HabGmoneHue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metonpl HaOMONEHUS W  PETUCTPALNH

SJICMCHTAPHBIX YaCTHUI]




7.3.2

OTkpbiTHE  pPagUOaKTUBHOCTU.  OIBITHI
Pesepdopna mo ompeneneHuio cocrasa
paavoakTUBHOIO  m3iydyeHus. CBOMCTBa
anb(da-, 6eTa-, raMmma-u3IydeHus. Biusaue

PaarOaKTUBHOCTH HaA XHUBBIC OPraHN3MbI

7.3.3

OTkpblTUE  OPOTOHAa U HEWTPOHA.
Hyknonnas mopnens sigpa Ieitzenbepra —
WBanenko. 3apsan siipa. MaccoBoe uucio

anpa. M3ortonsl

7.3.4

Anbda-pacma. DJIEKTPOHHBIN u
MO3UTPOHHBIA  OeTa-pacma. ["amma-
U3ITyYEeHHE. 3aK0H  PaJUOAKTUBHOTO

pacmana

7.3.5

OHeprusi CBSI3W HYKJIOHOB B sijpe.

Snepusie cuibl. [ledekT Macchl siapa

7.3.6

HnepHHe peaKkuuu. HGHCHI/IC n CHHTEC3

saaep

7.3.7

Anepusrit peaxkTop. TepMmosiiepHbIi
cunte3. [IpoOiembl UM  MEpPCHEKTUBBI
AIEPHOM  DHEPIreTUKHU. IKOJIOIMYecKue

ACIICKThI ﬂ)lepHOI\/II OHCPICTUKU

7.3.8

OnemeHTapHble  yacTHLbl.  OTKpbITHE
[IO3UTPOHA. dyH1aMEHTAJIbHbBIE

B3aHUMOJCHCTBUA

7.3.9

TexHuyeckne  YCTpONCTBA:  JO3UMETP,
kamepa Bunbcona, snepHBIi peakTop,

aToMHas 6ombOa

7.3.10

[Ipaktuueckue paboTsl. HMccnenoBanue
TPEKOB YaCTHIL (mo TrOTOBBIM

dororpadusm)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro ueba. CosBe3nus, spKue

3Bé3,I[BI, JIaHCThI, ©X BUAUMOC ABHKCHHC

8.2

Conneunas cucrema. IlnaHeTsl 3eMHOU




TPYIIIIHIL. [[naHeThI-TUTAaHTBI U UX
CIyTHUKH, KapJIMKOBbIE IUIaHETHl. Maibie

Tenna CoTHEYHOH CUCTEMBI

8.3

Connne, ¢dorochepa wu  atmocdepa.

ConneuHas akTUBHOCTD

8.4

Hctounuk sHeprun CosnHIa U 3BE3]

8.5

3BE3Abl, MX OCHOBHBIE XapPAKTEPUCTHUKHU:
Macca, CBETUMOCTh, Pajuyc, TeMIleparypa,
HxX B3aNMOCBS3b. Jlnarpamma
«CTIEKTPAJIbHBIA ~ KJIACC —  CBETHUMOCTHY.
3BE3apl  IVIABHOM  MOCJIENOBATEJILHOCTH.
3aBHCUMOCTh «Macca — CBETHUMOCTDLY IS

3BE3]1 TNIABHOM ITOCICA0BATEIIFHOCTH

8.6

H##HPar#H##BHyTpeHHEE  CTpOEHHE  3BE3.
COBpeMeHHBIC OpcaACTaBICHUA (¢}
npoucxoxaeHun M somouuu ConHua u

3BE31. DTAIbI )KU3HU 3BE3]

8.7

Mineunsii  Ilyte — Hama [anaktuka.
CnupanbHas CTPYKTypa lNanaktuku,
pactpeneneHue 3BE3A, Traza W IbUIN.
Ilonoxxenne wu aBmwkenune ConHmoa B
lanaktuke. Ilmockass wu  cdepudeckas

HOJCUCTEMEI | aJlTakTUKN

8.8

Tumnsr TaJIaKTHUK. Panuoranaktuku u

KBa3apbl. YEpHBIE ABIPHI B pax rajJakTHUK

8.9

Bcenennas.  Pacuiupenue  BceneHHOM.
3akon XaO6ma. Pas3Oeranme rajgakTHK.
Bospact u pamuyc Bcenennoil, teopus
bonpmioro B3peiBa. Mogens «ropsueu

Bcenennoi». PennkroBoe n3nydeHue

8.10

Macmtabnass ~ cTpykrypa  BceneHHOR.
Mertaranaktuka. Hepeménusie mnpoGieMsl

ACTpOHOMHU




YYEBHO-METOIANYECKOE OBECIIEHEHHUE
OBPA3OBATEJIbBHOI'O ITPOLECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

» ®usuka. 10 knacc. Mskumes I'.5., byxoBueB b.b., Corckuit H.H.; nox
penakiueit [TapdentoeBoit H.A. AknronepHoe o6miecTBo «M3marenscTBo
«IIpocseuieHue»

» @usuka. 11 knacc. Mskuiues I'.4., byxosues b.b., Hapyrun B.M.; nox
penakuueit [lapdenrreBoit H.A. AxunonepHoe obmectBo «M3maTeascTBo

«IIpocBemenne»

METOAUYECKHUE MATEPHAJIbBI 1JIAA YYUTEJIA

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

1. «kEnrHOE OKHO TOCTyMa K 00pa30BaTeIbHBIM PECypcam»-
http://windows.edu.ru/

2. «EnuHas KoyeKkuus HUPpOoBbIX 00pa30BaTENbHBIX PECYPCOB -
http://school-collection.edu.ru/

3. «DenepanbHbIN [IEHTP HHHOPMAIIMOHHBIX 00pa30BaTEIbLHBIX PECYPCOB -
http://fcior.edu.ru/

http://eor.edu.ru

4. bu6mmoteka [{OK: https://m.edsoo.ru/



