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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TMOJOKEHUU M TpeOOBaHUM K pe3yjbTaTaMm
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUMA TIpernojilaBaHusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickon Odenepannu, peATU3YIOLINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kitaccoB npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO TOJIX0/1a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusaM OI'OC COO k nmiuaHupyeMbiM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUUTBIBAET HEOOXOJUMOCTh peah3allii MEXIPEIMETHbIX CBsA3€H (U3UKU C
€CTECTBEHHO-HAYYHbIMHU yU4E€OHBIMU IIpeMeTaMu. B Hell onpeaenstoTcss OCHOBHBIE
LeNU U3ydeHus (U3UKH Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIC, METAlpEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOEHUS Kypca (pr3UKU Ha 0a30BOM YpPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. IKoabHBIN Kype GU3NKH — CHCTEMOOOpa3yIoni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢buzmyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM aKTHMBHOE
OpUMeHEeHHe (U3NYECKUX 3HaHMM  Ompenenser Xapakrep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTUN B cpepe SHEPreTUKHU, TPAHCIIOPTa, OCBOCHHSI KOCMOCA,
NIOJIYYEHHUsS] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMU U Apyrux. M3ydeHue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHI NPUMEHSATh HAY4YHBIA METOJ
MO3HAHUS NP BBINOJIHEHUN UMHU YUEOHBIX UCCIIETOBAHUIM.

B ocHOBY Kypca pusuku 11 ypoBHS CpeHETo 00111ero 00pa3oBaHusI TOJI0KEH
pAI UAeH, KOTOpble MOKHO paccMaTpHUBaTh KaK MPUHIIMIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPILEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.



Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HEH MaTepuan Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBISeTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYpPHBIX YPOBHSIX MaTepHM, BEIECTBE U
ToJIE.

Hoes eymanumapuzayuu. E€ peanuzanus NpEANosiaraeéT HCIOJIb30BAHHUE
I'YMaHUTApHOTO TOTEHIHala (PU3NYECKON HayKH, OCMBICICHUE CBS3U Pa3BUTHUSA
(bu3KMKY ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamH.

Hoes npuxnaonoii nanpasnennocmu. Kype Qu3nku npeamnoaaraet 3HakOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJIOTMYECKUX MPHIOKEHUN H3yYEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocusayuu peamusyercs MOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM pallMOHAIBHOTO IPUPOOTIONIb30BAHMS U SKOJIOIMUECKON 0€30I1acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl SABJIAIOTCS (usnueckue teopuu (HopMHpOBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POJIU (PYHIaMEHTAIBHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX MTPEACTABICHUSIX O PUPOJIE, TPAHUIAX TPUMEHUMOCTH
TEOPHM, JUIsI ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOLECCOB).

CucTeMHO-IeSTeNIbHOCTHBIN MOJAX0A B Kypce (PU3UMKU peanu3yeTcs Mpexie
BCEr0 3a CUET OpraHU3allU SKCIEPUMEHTAIBHOU AESITEIbHOCTH O00YYarolUXCsl.
Jlnst 6a30BOro ypoBHA Kypca (PU3UKHU — 3TO UCHOJIb30BAHUE CUCTEMbI (PPOHTAIIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPAaTOPHBIX padOT, KOTOPBIE B TpOrpaMmme
no (usuke 0O0bETUHEHBI B OOMIUN CIUCOK YYEHHYECKUX MPAKTHUECKUX PaboT.
Bhiienenne B yKa3aHHOM IepedHE J1abOpaTOPHBIX padOT, MPOBOAUMBIX MJIs
KOHTPOJISI U OLICHKHU, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30BaTeIbHOrO mpouecca
UCXOJ1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS M OCHallleHHs KaOuHeta ¢usuku. [Ipu
3TOM OO0ECleunuBaeTcsi OBJaJCHUE OOYyYaroIIMMHUCS YMEHUSMU MPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, MCCIENAOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYUH U
IIOCTAHOBKY OITBITOB I10 TPOBEPKE MPETI0KEHHBIX TUIIOTES.

bosnpiioe BHUMaHuE yAEISETCS PELIEHUIO PACUETHBIX M KAUECTBEHHBIX 3a/1a4.
ITpu 3TOM 11711 pacUETHBIX 3a7a4 IIPUOPUTETOM SIBJISIFOTCSA 3a0a4U C SIBHO 3aJaHHOU
duznyecKkoil MOAENbI0, TO3BOJIAIOIMIME TMPUMEHATh HW3YUYCHHbIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOr0 pazfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HBIX pa3nesioB. sl Ka4eCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJaHUSI HA
OOBSCHEHHE TPOTEKaHUS (PUINYECKHX SIBICHUM M MPOILIECCOB B OKPYKAIOIIEH
KU3HU, TpeOyromue BbIOOpa (PU3MYECKOM MOACIM JJIsi CUTYyallud MPaKTUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.



B cootBerctBum ¢ TpedoBanusiMu GI'OC COO k MaTepraibHO-TEXHUYECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a30Bbl YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpenHero oOiero oOpa3oBaHUS JOJKEH H3y4aThbCAd B YCIOBUAX MPEIMETHOTO
KaOuHeTa (PU3UMKA WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa MpPEeIMETOB
€CTECTBEHHO-HAYYHOT0 1ukKiIa. B xabuHete Gu3MKU AOHKHO OBITH HEOOXOIUMOE
nabopaTopHoe 00OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMeE I10
bu3HMKe yUSHUYECKHUX MTPAKTUYECKUX PaOOT U IEMOHCTPAIMOHHOE 000pYI0BaHHE.

JleMoHCcTpanluoOHHOE  00OpyJ0BaHHEe (HOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEYMBAET IIOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe Mo (U3HKE KIKOYEBbIX JEMOHCTpAUUd s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOILIECCOB, OMIUPUYECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 000OpyJIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
71a00paTOpHOTO O00OPYAOBAHUS JOJKHBI OBITh MOCTPOECHBI Ha KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJIOTOBBIX U IM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMM LEJIIMHU U3yYEHHUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (opMHpOBaHME HUHTEpeca M CTPEMJICHUS OOYYalOIIMXCS K HaydHOMY
U3YYEHUIO IPUPOIBI, PAa3BUTHE HMX HHTEJUIEKTYAJIBHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]I€ IO3HAHUS U (POopMUpOBaHUE
MCCJIEI0BATENHCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOIO MUPOBO33PEHUS KaK pe3yIbTaTa U3yueHHUs: OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

e (opmupoBanue yMeHUH OOBSACHATH SIBJICHHUA C MCHOJb30BAHUEM
(bu3MYECKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O poiu (U3UKU JIJS Pa3BUTHUS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHH.

JlocTmkeHne 3TUX Lened oOecreynBaeTCsl pelIeHHeM CIEIyIoMMX 3ajad B

npoIriecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

e MpuOOpEeTEeHNE CUCTEMbI 3HAaHUI 00 00X PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUAX, BKIIOYAas MEXaHUKY, MOJIEKYJSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

e (opmMupoBaHMe yMEHUU TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUU B MPUPOAEC U IS TNPUHATHUSA
IIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOM KU3HU;



e OCBOCHHE CIIOCOOOB pEIIEHUs pPa3IUYHbIX 3a7ady C SBHO 3aJlaHHOMN
bu3znueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NIecKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJ1a4H;

e TOHWMaHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPONCTB M TEXHOJOTHYECKUX MPOIIECCOB, MX BIMSHUS HA OKPYKAIOITYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS U MPOBEACHUS
(bU3MYEeCKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIpETAuu WHGOPMAIIHH,
OINPEIENEHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHME YCIIOBHI JJIsl Pa3BUTHsSI YMEHHI MPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOM J1€ATEIbHOCTH.

Ha wuzyudenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
0o0pa3oBaHUs OTBOAWUTCS B TEXHOJOTHMYECKOM Tpodmie (MHPOPMAIMOHHO-
TeXHoJIornueckoe Hampapienue) 204 gaca: B 10 kmacce — 102 gaca (3 gaca B
Hezeno), B 11 kimacce — 102 gaca (3 yaca B HeJieni0); B COLUATBLHO-2KOHOMUYECKOM
U TyMaHuTapHOM npodmisix 68 yacos: B 10 kiacce — 34 yaca (1 yac B Helen), B
11 kmacce — 34 yaca (1 yac B HezeIio).

[Ipenmaraemerii B mporpamMme 10 (U3HMKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUIECKUX PalbOT SBISICTCS PEKOMEHJIOBAHHBIM, YYHUTENb JElTacT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYAIbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.

COAEPKAHUE OBYUEHMUSA

10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUS

®usuka — Hayka o mpupone. Hayynbie MeTONBI NO3HAHMS OKPYKAIOLIETO
Mupa. Ponb 3kcriepuMeHTa U TEOpUU B IPOLECCE TO3HAHMS IPUPOABI. DKCIIEPUMEHT
B (husuke.

MonenupoBanue (pU3MYECKUX SBJICHUU W TpoueccoB. HaydHble rumoresbl.
dusnueckre 3aKOHbI U TEOPUH. ['paHUIbI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u mMecto Gu3NKuM B (OPMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpA, B PAKTUYECKOU IEATEIIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W IUGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pasznen 2. Mexanuka



Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpPeaHSSI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MATEPUATBHOW TOYKH, WX NPOECKIIMU HA OCH CHUCTEMbI KOOpJHHAT.
CrnoxeHue nepeMeneHnil U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE M PaBHOYCKOPEHHOE MpPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJAWHAT, CKOPOCTH, YCKOPE€HHUS, NYTH W MNEPEMEIICHUS
MAaTEPUAJIbHON TOYKU OT BPEMEHHU.

CBoOoHOE TajieHre. Y CKOpEHUE CBOOOIHOTO MaiCHUSI.

KpuBonnHeitHOE NBHKEHUE. [[BHXKEHNE MaTEPUATIBHON TOUKHU MO OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEUHAsA CKOPOCTb.
[lepuon u yactota obpanieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHH4eckrue YCTpOWCTBA M TMPAKTAYECKOE IMPUMEHEHHE: CIIHAIOMETD,
JIB>)KCHUE CHAPSIOB, LIEIIHBIE U PEMEHHBIE MEPEIayun.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBYDKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEeKEHHOM POCTPAHCTBE.

HabGmronenue aBMkeHUs Teia, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU3OHTAIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.

Hanpagienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yueHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONpPEIEICHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYTSIMH, MPONUICHHBIMU TEJIOM 34
MOCJIEAOBATEIbHBIE paBHbIE MPOMEXKYTKA BPEMEHM TIPU PaBHOYCKOPEHHOM
JBUKEHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne IBMKEHUS IapUKa B BA3KOU )KUIKOCTH.

N3yuenne nBuxkeHUs Telia, OPOIICHHOTO TOPU3OHTAJIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbid  3akoH  HproToHa.
NHepunalibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa 1is
MaTepuaabHOU TOUKH. Tpernit 3akoH HeroTOHA 11s1 MaTeprUanbHbIX TOUECK.

3akoH BcemupHoro TtaroteHus. Cumiia Tsoxectd. llepBas kocmuueckas
CKOPOCTb.



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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus, kauenust). Cumna tpeHusi. Cyxoe
Tpenue. Cuia TpeHusl CKOJIbKEeHUs U cuiia TpeHus nokosd. Koadduuuent tpenus.
Cuiia conpOTUBIIEHUS MPU JIBUXKEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTtynaTensHOE U BpalaTelbHOE JBUKEHUE a0COMOTHO TBEPAOTO TEa.

MOMEHT cuJibl OTHOCUTEIBHO OCH BpameHus. llnedo cunbl. YcnoBug
paBHOBECHS TBEPAOTO TENA.

TexHuyeckue yCTpPOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MOAIINITHUKH,
JIBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHNE UHEPIUU.

CpaBHEHHE MacC B3aMMOJICUCTBYIOIINUX TEJ.

Bropoit 3axkon HeroToHa.

N3mepenune cuil.

CrnoxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaruu.

HeBecomocTs. Bec Tena npu yCKOPEeHHOM MOIBEME U MMA/ICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cnoBust paBHOBeCHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pE3UHOBOM 00pa3Iie, OT ux aedopMarium.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAaIlCHUS.

Tema 3. 3akonbl coxpaneHus 6 MexaHukKe

NMnynbe MaTtepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbc cuiibl U U3MEHEHUE HUMITYJIbCA TeNa. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETHUYECKOU SHEPTUMU.

IToreHumanbHas DHEPrusl. [ToreHumnanbHas DHEPrus YIPYTO
nehopMupoBaHHON NPYKUHBL. [ToTeHITMaNbHAS SHEPTHS Tea BOJIMU3H MOBEPXHOCTU
3eMuIH.

[loTeHunanbHble W HENMOTEHIHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIIMAIBHBIX CHJI C UBMEHEHUEM MEXaHUYECKOU IHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPaHEHUSI MEXaHUUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.



TexHuueckrue yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHUE: BOIOMET, KOIED,
MPYKUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEHIUATBEHON YHEPTUU B KHHETUYECKYIO U 0OPaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MAasSTHUKOB.

HccnenoBanne cBsi3M pabOThI CUJIBI ¢ U3MEHEHUEM MEXAHUYECKOW IHEPTUU
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KTyTa.

Pazgen 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
obocHoBaHnue. bpoyHoBckoe aBmxkenue. [luddysusa. Xapakrep ABWKEHUA HU
B3aMMOJICHCTBUS YacTULl BellecTBa. MoJenu CTpOEHUs Ta30oB, XUAKOCTEN U
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojenel. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemecTBa. [locTtosiHHas ABoraapo.

TemmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmeparyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOpPUM HACAIbHOro raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpellHEel KHWHETUYECKOM SHEpPruH TEIUIOBOrO JBM)KEHHs vacTul rasa. I[llkama
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHue MenneneeBa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACAIBHOM Ia3€ ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpeacTaBI€HHE H30MPOLECCOB: H30TEpMa, H30X0pa,
nzo0apa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
Ooapomerp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAalOIIME JUCKPETHOE CTpPOEHHE BellecTBa, (oTorpaduu
MOJIEKYJT OpTaHUYECKUX COECTUHEHUN.

OnbIThl 10 MU PY3UN )KUAKOCTEH U ra3oB.

Monens OpOyHOBCKOTO TBUKEHHUSL.

Mogens onbita llTepHa.

OneIThI, JOKa3bIBAOIIIHE CYILECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJIEUCTBUSI.

Monenb, wiutocTpupyomas Ipupoay AaBiIeHUS ra3a Ha CTEHKU COCY/a.



OneIThl, WUIIOCTPUPYIOIIUE YpPABHEHUE COCTOSIHUS WUJICATbHOTO rasa,
U30IPOIIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

OmnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE WM3MEPEHHI
00BEMa KOMHATHI, TaBIICHUS U TEMITEPATypPhl BO3IyXa B HEH.

HccnenoBanue 3aBUCUMOCTU MEXK]Ty TTapaMeTpaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. OcHogbt mepmoOUHAMUKU

TepmoauHamMuueckass cucremMa. BHYyTpeHHS JHEpPrus TEPMOJAMHAMUYECKOU
CUCTEMBI U ciocoObl €€ n3mMeHenus. KonnuecTBo TEIIOTH U pabota. BHyTpeHHS s
HEpPrus  OJAHOATOMHOTO  WJACaJbHOrO  Tra3a.  Buael  Temionepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3ITyYCHHUE. Y IeJbHASI TEIIOEMKOCTh BELIECTBA.
KonudecTBO TEMIO0THI pH TEIIONEpeaaye.

[lonatue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJMHAMHMKH K u3orpoiieccam. ['paduueckas
WHTEpHpeTanus padoThl rasa.

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

TeroBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHS — TEIUIOBBIX — MAIIWH.
[IpeoOpazoBanusi 3HEpPrUM B TEIUIOBBIX MamuHax. KosdduuueHT mnosie3Horo
nevctBus TtemtoBoil mamuHbl. [ukn KapHo u ero ko3¢ @dUIMEHT MOJIE3HOTO
JENUCTBUS. DKOJIOTMUECKUE MPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpEHHEH HSHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOku U3 OyTBUIKM TIOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

N3meHeHne BHyTpeHHEN SHEPruu (TeMIiepaTypbl) Tejaa IpH Terionepeaye.

OnbwIT MO aIabaTHOMY PACHIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM ).

Mopnenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Acpecammnvie cocmosanusa eeuyecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u KoHjeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJbHAS BIAXHOCTh BO3ayXa. HacklmeHHbId mmap. YaelbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMITEPATYPhI KUTICHUS OT JIaBJICHUSI.



TBépnoe Teno. Kpucrannmueckue u amopdubsie Tena. AHU30TPONHS CBONCTB
kpucrtamuioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBienue u
KpUcTayuM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHaudeckue yCTpOWCTBA M MPAKTUYECKOE TNPHUMEHEHHE: THTPOMETP W
TICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TMOTYYEHUSI COBPEMEHHBIX MaTepUasoB, B
TOM YHCJI€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIICHHBIX TTAPOB.

Kunenne npy mOHMKEHHOM JaBJICHUH.

CriocoObl U3MepeHus BIAXKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIeHUST KPUCTAUIMYECKOTO BEIleCTBA.

JleMOHCTpanust KpUCTaJIoB.

Yuenuueckuii sxcnepumenm, n1abopamopuvie pabonul

N3mepenrie 0OTHOCUTENbHON BIAaKHOCTH BO3/1yXa.

Pasznea 4. JiaekTpoanHamMuka

Tema 1. dnexmpocmamuxa

DNeKTpu3anus Tey. DICKTPUUECKU 3apsia. J[Ba BU1a 3IEKTPUUIECKUX 3aPsII0B.
[IpoBOAHUKHM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHCHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IEKTPUYECKU 3apsi.
Onekrpudeckoe mnone. Hanpspk€HHOCTe  anmekTpuueckoro moiid.  I[IpuHuummn
CYyNEPIO3ULIUN BJICKTPUUECKUX MOoJiel. JINHMM Hanps>KEHHOCTH AJIEKTPUUYECKOTO
TIOJISL.

Pabota cun anekTpocrarudeckoro mosjs. [loreniman. PasHOCTh MOTEHITHAIOB.
[IpoBOAHUKN W [UAIEKTPUKUA B BJIEKTpOCTaTUUecKOM Tose. [luanexkrpuueckas
MPOHULIAEMOCTb.

DnekTpoéMkocTh. KonaeHcaTop. DIeKTPOEMKOCTh TIIIOCKOTO KOHJEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHIEHCATopaA.

TexHndeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMIJIEHHUE 3JIEKTPOIpHOOpOB,
KOHJICHCATOP, KOMUPOBAJIBHBIN aIlliapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIHUII IEUCTBUS 3JIEKTPOMETPA.

B3aumopencTBre HaANEKTPU30BaHHBIX TEI.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTAaTUYECKAS 3alIUTA.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.



3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepenne 2meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
Nctounuku Toka. Cuina toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon OMa 151 ydacTKa LETIH.

DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBbHOE CONPOTUBIECHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COETMHEHUE TIPOBOIHUKOB.

PaGora oanexkrpuueckoro Toka. 3akoH Jlkoyns—Jlennma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYILAsl CUJa W BHYTPEHHEE COIPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJTHOM (3aMKHYTOM) iiekTpudeckoi nenu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAas  MPOBOJAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAJJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BaKkyyMme. CBOMCTBA IEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHas 51 IIpUMECHAs MIPOBOJIUMOCTH
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. IlomynpoBogHIKOBbIE TPUOOPHI.

ONEeKTpUYeCKUd TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPOIUTHYECKAs JUCCOUUALNS. DIEKTPOIIH3.

DJIEKTpUUECKHT TOK B ra3zax. CaMOCTOSTEIbHBIA W HECAMOCTOSITEIbHBIN
pazpsa. Monnus. [1nazma.

TexHn4eckue YCTpPOWCTBA W IPAKTUYECKOE TNPUMEHEHHE: aMIIEpMETD,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKH TOKa, OJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN INO, ralbBaHUKA.

Jlemoncmpayuu

N3mepenue Cuiibl TOKa U HANPSIKEHUS.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHUSI M MaTepuaia.

CMemaHHOe COeTMHEHUE ITPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIEeKTpOABWKYIIEW cuiibl. KopoTkoe 3amMblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCHUMOCTb CONPOTHUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOAUMOCTS BO3/1yXa.

OAHOCTOPOHHSISI MPOBOAMMOCTD TUOAA.



Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHne cMEIaHHOTO COEIMHEHMSI PE3UCTOPOB.

W3mepeHne 3JIeKTpOJIBUKYILEH CUIIbI UCTOYHUKA TOKAa U €r0 BHYTPEHHETO
COIIPOTUBIICHHUS.

HaOmronenue smexkTposusa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢pusuku 0a3oBoro ypoBHs B 10 kjacce oCyIIeCTBISETCS C
yu4€TOM COJEpKATEIbHBIX MEXIPEIMETHBIX CBSI3eH € KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, runores3a, Qunyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0osia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO,
BEKTOPBI U UX MPOEKIUU Ha OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexanndyeckoe JABM)KEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIUI00OOMEH KUBBIX OPraHU3MOB (BUIBI TEILJIONEpEIayH, TEIIOBOC PABHOBECHE),
AIIEKTPUYECKHE SIBICHUS B KUBOU MPHUPOJIC.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIpPHAsi Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJN, )KUJIKOCTEH U ra3oB,
JIIEKTPUYECKUE  CBOMCTBA  METAJIOB,  AJCKTPOJIMTUYECKAs  TUCCOLMAIINA,
rajbBaHUKA.

T'eoepaghus: BIAXXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus: mpeodOpa3oBaHUE JBMKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
yu4€T TpeHuss B TEXHHUKE, MOALIMIHUKU, MHCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMIyJIbCca B TEXHHUKE (pakeTa, BOJOMET W JPYTHeE), IBUTATEIh BHYTPEHHETO
CTOpaHus, mapoBas TypOuHa, OBITOBOW XOJOJWIBHHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
NOJly4YE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTpyHUHBIN IPUHTED, 3JIEKTPOHArpeBaTEIbHbIC npubopBkl,
AIIEKTPOOCBETUTEBHBIE TPUOOPHI, TATHBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMMKa
Tema 3. Macnummnoe noe. I1eKmpoMazHUMHAA UHOYKYUA
[TocTosiHHBIE MAarHUTHI. B3aMOIEMCTBUE TTIOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosne. Bekrop marauTHOM MHAYKIUU. [IpyuHIMN Cyneprno3uiMu MarHUuTHBIX ITOJIEH.



Jluann MarHuTHOM wuHAyKIMU. KapThHa JUHUNA MArHUTHOM HWHIYKUUAM TOJIS
MTOCTOSTHHBIX MAarHUTOB.

MarnutHoe TOJNI€ TMPOBOJHMKA C TOKOM. KapTuHa JHHUN WHIYKUHAH
MAarHUTHOTO TOJISL JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBLIEBOTO
MPOBOJAHUKA, KaTyIIKA ¢ TOKOM. OnbIT DpcTeaa. BzanmoeiicTBre NpOBOHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib M HalpaBlieHHE. J[BUxkeHrEe 3apsSAKEHHON YaCTULIbI
B OJIHOPOJHOM MarHuTHoM mose. Pabora cuiel Jlopenna.

SIBeHne AneKTpOMarHWTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJEKTPOJBIKYIAs Cula HWHAYKIHU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe aneKTpUYECKOoe ToJie. ODJEKTPOABWKYIIAs Cuila WHIYKIUU B
MIPOBOJTHHUKE, IBUAKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuio Jlenua.

NHIyKTUBHOCTh. SIBIEHME CaMOMHIYKLIMHU. OJEKTPOJBIKYIIAsA  CuUiIa
CaMOMHAYKLIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: I[OCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, SJIEKTPOABUIATEb, YCKOPUTEIM 3JIEMEHTApPHBIX
YacTUIl, UHIYKIMOHHAS T1€Yb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIvHUM MHIYKIMY MAarHUTHOTO TTOJIS.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH U3MEHEHUSA
MarHMTHOTO MOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydyeHrne MarHuTHOTO MOJIsi KATYIIKH C TOKOM.

HccnenoBanne neMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUA 3JIEKTPOMArHUTHON MHIYKIHH.

Pa3nea 5. KoJsie0anus u BOJIHBI



Tema 1. Mexanuueckue u 31eKmpOMaZHUMHbLE KONEOAHUA

KonebatenbHass  cucrema.  CBOOOAHBIE  MEXaHUYECKHUE  KOJEOAHHUS.
["apmonnueckue konebanus. Ilepuon, wacrora, ammmryna U (asa KojaeOaHUM.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCcKUuii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosneOanuii. [IpeBpaiienue sHeprun Mpu rapMOHNYECKUX KOJICOaHHSIX.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMArHUTHBIE KoOJIOaHUS B
UJCATBHOM KOJEeOAaTeIbHOM KOHTYpE. AHAJOTUS MEXIYy MEXaHUYEeCKUMU U
AIIEKTPOMAarHUTHbIMU Konebanusimu. Dopmyna TomcoHa. 3akOoH COXpaHEHUS
DHEPIUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojieOaHusX. BeIHYK/IEHHbIE MEXAaHUYECKUE
KoseOaHus. PezoHanc. BbIHYXA€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennbiii TOK. CHUHYCOMJAQIbHBIM NEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA M
HaIpPsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTPeOICHUE AIIEKTPUUECKON
DHEPIrUU. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3IEKTpodHepruu. Kymnbrypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoOJIEOATENbHOM cHUCTeMbl (IIPYXUHHBIA WIH
MaTEMaTUYECKUI MASITHUK).

HaOmronenue 3atyxaromux KojaeOaHuH.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenne pezoHanca.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuiiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIMHEHHH PE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnens TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJieOaHUI Ipy3a HA HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBaHre MepeMEHHOT0 TOKa B LEMN U3 NTOCIIE0BATEIBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 60JIHbL



Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTtb
pacrpocTpaHeHuss W JyMHA BOJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HUuTtepdepenius u iuppaxius MeXaHUIeCKUX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHHIE BOJIHBI. Y CIIOBUS U3IyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BekropoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, Mospu3anus, audpakims,
unTepdepenius. CKOpoCcTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTpOMarHUTHBIX BOJH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpyHIMTBI pagUOCBS3U U TeNEeBUACHUS. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsI3HEHNUE OKPYIKAOIIEH CpeIbl.

TexHUYecKue YCTPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, YJbTPa3BYKOBasi JIUArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpoOCTPaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebiomeecs Ten0 Kak HCTOYHHK 3BYKA.

HabGnronenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepennnu u qudpakiiui MEXaHUIECKUX BOJIH.

3BYKOBOI pE30HaHC.

HaGnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEeOaHUIA.

HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, TPEJTOMIICHHUE,
noJisipu3anys, nudpakius, tHTepPepeHIms.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmMoinHENHHOE pacpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IUIOCKOM 3€pKae.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCONMIOTHBIN MOKa3aTeshb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroma IOJHOTO
BHYTPEHHETO OTPaKCHHUS.

Hucnepcus ceera. CrnoxxHbIi coctaB Oenoro ceeta. [[ger.

Cobupatomiue 1 paccenBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
U OoNTHYECKas cuia TOHKOW JuH3bL. [locTpoenune n3zoOpaxeHuil B cOOMpaOMUX U
pacceuBaromux jguH3ax. Gopmyna TOHKOU JIMH3BI. Y BEJIMYECHUE, 1aBAEMOE JIMH30M.

[Ipenenbl MPpUMEHUMOCTH T€OMETPUUECKON ONITUKH.



BonnoBass ontuka. Wutepdepeniuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTephEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakmus ceta. [Judpakuumonnas pemérka. YciaoBue HaOMIOACHUA
TJIaBHBIX ~MAakKCMMyMOB TIpM  TaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyeckue yCTpOWCTBA W TMPAKTHUYECKOE MPUMEHEHHE: OYKH, JyIIa,
doToanmapar, NPOEKIMOHHBIN ammapaT, MHUKpPOCKOIN, TEJIECKOI, BOJIOKOHHAS
OITHKA, AUPPAKIIMOHHAS PEHIETKA, TOSIPOHI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTPAKEHHE M IPEIOMIIEHUE CBETA.
OnTuyeckre mpuodOpBHI.

[TonmHOE BHyTpeHHEE OTpakeHre. Mojellb CBETOBOIA.

HccnenoBanue cBOMCTB N300pakeHU B JIMH3AX.

Mojenu MUKpOCKOTa, TEIECKOIIA.

Hab6mronenue natepdepennu cBera.

HaOnronenune nudpakiuu ceera.

HaGnronenue nucnepcuu cBera.

[Tosmyuenue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tosryuenue ciekTpa ¢ HTOMOIIbIO TU(PPAKLIMOHHON PEIIETKY.

HabGnronenue noasipu3zaluu CBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

W3mepenune nokaszaTesns NpeJoMIICHUs CTEKIIA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

HabGmronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIeNIHAJIBLHONA TEOPUHM OTHOCUTEILHOCTH

[ paHuIBl IPUMEHNMOCTH KJIACCHUECKOM MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCUTEJIBHOCTH: MHBAPUAHTHOCTH MOAYJIS CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpAIlCHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEJIATUBUCTCKON YaCTUIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PENSTUBUCTCKONW YaCTHULIBI. DHEPTHUs
ITOKOS.

Paznen 7. KBanTtoBas pusuka
Tema 1. dnemenmol K6aHmMoOEOU ONMUKU



®dotonbl. Dopmyna [lnanka cBs3u sHEpruu HOTOHA C €r0 YaCTOTON. DHEPrus
U UMIyJbe PoToHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI
dororddekra. Ypasauenue DitHITeHHA 111 PoTrodddekra. «KpacHas rpaHuiar
dboTtorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUYECKOE TNPUMEHEHHE: (HOTOIICMEHT,
dboTomaTYNK, COTHEUHAs1 OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacCTHIL.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nmyueHune W mOTIIOLIEHUE
(OTOHOB MpU MEpPEexXo/e aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroi. Bumel
crieKTpoB. CIIEKTp ypOBHEW 3HEPTUHU aTOMa BOJOPOA.

BousiHoBBIE cBoOMcTBa yacTull. Bosnbl e bpoitnsa. KopryckyisipHO-BOJIHOBO#M
JTyaJiu3M.

CHoOHTaHHOE U BBIHYXJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onsita Pezepdopna.

OrnpeneneHue IJIMHBI BOJIHBI JIa3epa.

HaOmronenue mMHENYaThIX CIIEKTPOB UBITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Habironenue nmuHeyaToro CekTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTpoeHUs sapa. OTKpbITHE
paauoakTuBHOCTH. OnBITH Pe3epdopa rmo onpeneneHnto coctaBa paguoakTHBHOTO
m3nydyennsi.  CpoiictBa  ambda-, Oera-, ramMMma-usiydeHus.  BrusHue
PaIMOaKTUBHOCTH Ha KHBBIC OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsn saapa. MaccoBoe uncio sapa. M30Tornsl.



Anbda-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIydeHue. 3aKOH PaJuoaKTUBHOIO pacraja.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Macchl siapa.

Snepnseie peakuuu. [lenenue u cuHTe3 AI€p.

SAnepnsiii peaktop. Tepmosinepusiii cunte3. IIpoOGiaeMbl U TEPCHEKTUBBI
AJIEPHON PHEPTETUKU. DKOJIOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKH.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTobl HAOJIFOIEHHS U PETUCTPALIMN 3JIEMEHTAPHBIX YaCTHLI.

dynaameHTanbHbIe B3auMoecTBusl. EAMHCTBO pu3nyecKoil KapTUHBI MHpA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINUX YaCTHULI.

Yuenuueckuii sxcnepumenm, n1abopamopuvie pabonul

HccnenoBanrie TpeKoOB 4acTHIL (110 TOTOBBIM (GoTOrpadusim).

Paznen 8. JieMeHTHI ACTPOHOMHUY M aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aACTPOHOMHH.

Bupa 3BénHoro Heba. Co3Be3ausi, spkue 3BE3MbI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCThb. McTtounuk sHeprum ConHuoa U 3BE3Z.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacC —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IMOCJIEAOBATEIIBHOCTU. BHyTpeHHee CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3BOIonMM CoJiHIA U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa606ma. Pazberanue rajgakTuk.
Teopus bonsiioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macurabnas crpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HaOmroienust HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JJIsI OTIPEICTICHHS TTOJIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be311si CEeBEpHOIrO MOTYIIAPHS U IPKUE 3BE3/BI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilytu.



O6001maroee MOBTOPEHHUE

Ponb Qu3uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cpepax 1eaTeTbHOCTH YEI0BEKa, POJIb U MECTO (DU3UKHU U
aACTPOHOMHUU B COBPEMEHHOW HAy4YHON KapTHHE MUPA, poJib (PU3NUECKON TeOpuu B
(dbopMUpOBaHUY TIPEACTABICHUIN O PU3NUECKON KapTUHE MUPA, MECTO (HU3UUECKOM
KapTUHBI MHUpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABIICHUN O IPUPOJIE.

Me:xnpeaMeTHbIe CBS3H

N3yuyenue kypca ¢usznku 0a30Boro ypoBHsA B 11 kiacce ocymecTBisieTcs C
Y4E€TOM COJAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMHUH, Teorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runore3a, (pU3Myeckas BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHUE CUCTEMBl YPABHEHUN, TPUTOHOMETPUUYECKHE
(GYHKIUM: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIECTBO, BEKTOPHl M MX NPOEKIHMH HAa OCU KOOPAMHAT, CIIO)KEHHE BEKTOPOB,
IIPOU3BOJIHBIE 3JIEMEHTApPHBIX (DYHKIMI, OPU3HAKK TOJ00US TPEYroJIbHUKOB,
ompeiesIeHHe MIOMAAU TIOCKUX (GUryp u oobeéMa Ted.

buonocus: snektpuyeckue SBIECHUS B JKUBOM NpPUPOJE, KojeOaTenbHbIE
JBUKEHUS B )KMBOW MPUPOJIE, ONTHYECKUE SBJICHUS B )KMBOUW MPUPOJE, NEHUCTBUE
paauvaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAITIMYECKAsE CTPYKTYpa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAINIMYECKON PEIIETKH, CIEKTPAIbHBIA aHaIHU3.

l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MAarHuTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTHU, IPECKA3AHNUE 3EMIICTPSICEHUH.

Texnonocusi: JMHUAWA BJEKTPOINEpeNady, TeHepaTop IEPEeMEHHOro TOKa,
AIEKTPOJBUTATENb, WHAYKIIMOHHAS I€Yb, pajap, pPaauONpPUEMHHK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJiHeYHas barapes.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOT'PAMMBI I1O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nka» Ha YpPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIIETYIONMINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusnka» T0KHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroONuXcCsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKJCHHH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA IEATEIBHOCTH B IMPOLIECCE PEeaIu3ali OCHOBHBIX HAlpaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUU 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPaAXKITAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3aIuy;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUNUCKOMN TPAkKIAHCKON UIEHTUIHOCTH, TAaTPUOTU3MA,

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTONUMBOrO OyAYyLIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpPEC K Pa3IMYHbIM cdepaMm npodecCuoHaNbHONU AEATEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynyiuei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbI;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(GU3MKYN Ha TIPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

c(OpPMHPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, OCO3HAHHE TJI0OAIBHOIO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUYECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs (U3UKHN OCYIIECTBIISATh MPOEKTHYIO U UCCIEA0BATEIbCKYIO IEATEIbHOCTh
WHIUBUYaJIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE TeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LIENH JEATeIbHOCTH, 3aJaBaTh IMapaMeTpbl U KPHUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaeMbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBITIOHITH pabOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Ba3oBble uccienoBarebCKue 1eCTBUSA:
BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/I€Th HaBbIKAaMHU Y4eOHO-HMCCIIEA0BATENbCKON U MPOEKTHON AESITEIbHOCTH
B 00J1aCTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pEeUIeHMs 3ahad (PU3UYECKOTO COAECP)KAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUIAMH JEATEIBHOCTH IO IMOJIYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YY€OHBIX IIPOEKTOB B 00s1acTH (PU3HKY;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHUs, HAXOAUTh apTYMEHTHI U1 J0Ka3aTEIbCTBA CBOUX
YTBEPKJICHHM, 3a/1aBaTh APaMETPhl U KPUTEPUU PEILLICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7auyd pPe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIUpPOBaTh COOCTBEHHBIE 3aJadyl B 0Opa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JacTel;

BBIJIBUT'aTh HOBBIE UJIEH, IIPEUIAraTh OPUTrMHAIbHBIE TOAXObI U PEILICHHUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

Pabora ¢ undpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOATENbHO OCYUIECTBJISATh IOWCK, aHaJIM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IIPE/ICTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHUH B PEIIEHUN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OpPraHU3aLMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBaHNM SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STHYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e30macHOCTH;

co3JaBaTh TEKCThl (PU3UYECKOrO COJAEpX aHUS B Pa3IMYHbIX (QopMarax c
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYUIECTBJISATH OOLIEHUE HA YPOKaxX (PU3UKHU U BO BHEYPOUHOU AESATEIBHOCTH;
pacno3HaBaThb NPEANOCBUIKM  KOH(MDJIMKTHBIX CHUTyallud W CMsT4ath
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

MIOHMMATh U HMCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJUIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OILICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0I0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ysbTaT no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiarartb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYeCKOE IOBEICHHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK ¥ acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHuS;



YMETb OLEHUBATH PHUCKM M CBOEBPEMEHHO IIPUHUMATh PELICHUS M0 HX
CHIKCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIHX IIpU aHAJIU3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B npouecce TOCTHKEHHS TMYHOCTHBIX PE3YIbTATOB OCBOEHUS TPOTrPAMMBI IO
buszuke JUIE  ypOBHS CpeAHEro oOmero oOpa3oBaHus Yy OOydYarolIUXCs
COBEPILIECHCTBYETCS AMOIIMOHAJIBHBIN WUHTEJUIEKT, IIPEAOIararo M
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUSs, BKIIFOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATILHOE
COCTOSIHUE, BUJETh HANPABICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIIBHON CQEPBI,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBaHUs, BKIIIOYAOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AMOIIMOHAIIEHBIM U3MEHEHUSIM U MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCcHexy, ONTUMH3M, WHHLIHMATHUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS U3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHATIBHOE COCTOSIHHUE
JIpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOIIEHUS, CHOCOOHOCTh K
COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3periaTb KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy o0yuenus B 10 kiacce npeMeTHbIE pe3yIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JICSITEIIbHOCTH JIIOJICH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEIICH:
MaTepuajibHas TOYKa, MHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPIOE TEIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil IPU peIIeHNH (PU3NUECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



AIIEKTPOIMHAMUKH: PABHOMEPHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBM)KECHHE,
cBOOO/IHOE TAJCHHUE TeJl, TBMKCHHUE MO OKPY)KHOCTH, WHEPIIUS, B3aUMOICHCTBHE
ten, nuddy3us, OpOyHOBCKOE JBMKCHHE, CTPOCHUE >KUIKOCTEH M TBEPIBIX Tel,
U3MEHEeHHEe O00BhEMa Tel MpU HarpeBaHWU (OXJIKICHUU), TEIUIOBOE PaBHOBECHE,
UCTapeHue, KOHACHCAIUs, IUIABJICHUE, KPUCTAJLTA3AINs, KUIICHHWE, BIIAKHOCTH
BO3/lyXa, MOBBIIICHNE JAaBJICHUS Ta3a MPU €ro HarpeBaHUHM B 3aKPBITOM COCY/IC,
CBSI3b MEXK]y TapaMeTpaMH COCTOSIHHS Ta3a B M30IPOIEccaX, IEKTpU3AIus Tel,
B3aMMOJICHCTBUE 3aPsJIOB;

ONMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATA, TYTh, IEpPEMEIICHNE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIA,
UMIYJIBC Tella, KHHETHYeCKasl SHEPTus, NMOTCHIIMATbHAS SHEPTUs, MEXaHUYCCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUW TPABUIBHO TPaKTOBAThH
(GU3MYECKU CMBICT HMCIOJB3YyeMBIX BEIMYWH, WX OOO3HAYCHHWS W CIWHUIIHI,
HaxXOoJUTh (OPMYJIBI, CBA3BIBAIONINE MAHHYIO (U3UYECKYIO BEIMYHUHY C JAPYTUMHU
BEJTMYMHAMU;

ONKCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJN U TEIJIOBBIC SBJICHMUS,
UCIIONIb3Yysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPIHs XaOTHUYECKOTO JIBIDKEHUS MOJICKYJ, CpeIHEKBaApaTHIHAS
CKOPOCTHb MOJICKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, paboTa Trasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU ONMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
o0O3HAUEHWUsS W EAWHMIBI, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOIINAC JAaHHYIO
(GU3UYECKYO BETMYUHY C IPYTUMH BEIIMUNHAM;

OIHMCHIBATh U3YYCHHBIE JICKTPUYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUSCKHEC
sBJIeHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUI 3apsi,
AIIEKTPUUECKOE T0JIe, HAMPSHXKEHHOCTD TOJISA, MOTEHIMAN, Pa3HOCTh MOTEHIIUAJIOB,;
IpU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEJIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEJIMUYUHAMU,

aHAIM3UPOBATh (PU3UUYECKHE MPOIECChl U SBICHUS, UCTOJIBb3YS (U3HUUECKUE
3aKOHBI M MIPUHIMILL: 3aKOH BecemupHoro tsarorenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHWYECKOW DHEPrHHM, 3aKOH COXpPaHEHHUS WMITYJIbCa,
NPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
0TCcuéTa, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbHIE
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBUKCHUS MOJICKYT C
aOCOJIFOTHOUM TeMmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AJIEKTPUYECKOTO 3apsiia, 3akoH KyloHa, Tpw 3TOM pas3inyaTh CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKCHHE W yCIIOBUS (TPAHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE IPUHIIMIIBI IEUCTBUS MAILIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; paznuyaTh YCIOBHS MX O€30MaCHOTO MCIOJIb30BAHMS B IMOBCEIHEBHOM
KU3HU,

BBIMIOJHATh AKCHEPUMEHTHI MO HCCICNOBAHUIO (PU3NYECKUX SIBICHUU U
IPOIIECCOB C HCIHOJb30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUH, MPU ITOM
dbopmyIupoBaTh MpodIeMy/3a1ady U TUIIOTE3y YU4eOHOT0 SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U POPMYIHPOBATH
BEIBOJIBL;

OCYILECTBISATH MPSAMbIE U KOCBEHHBIE U3MEPEHUSI PU3NYECKUX BEITUYHH, TPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIONb30BaTh HW3BECTHHIC
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIWYUMHAMH  C
UCTIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcHpOBaTh Pe3yabTaThI MOTYUYEHHOW 3aBUCUIMOCTH (PU3NIECKUX BEJTUYMH B BUIC
TabuIl ¥ rpaUKOB, ACJIaTh BHIBOJIBI 10 PE3yJbTaTaM UCCIEIOBAHMUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH IPOBEJCHUM HCCIIEJOBAHUNA B
pamMKax Yy4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIENI0BATENbCKOM U IPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000opy10BaHUS;

pemarbs pacu€THble 3aJadd C SBHO 3aJaHHOW (DU3MUECKOH MOJENbIo,
UCHOJIB3Ys (PU3HUECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
MOJTy4YE€HHOTO 3HaUeHHUs (PU3MUECKOIN BEININHBI;

pelIaTh KaueCTBEHHbIE 3aJaUl: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
LENOYKY pPacCyXICHHUH C ONMOpON Ha H3YUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCTIONb30BAaTh MTPH PEIICHNH YIeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMN U TPECTABICHUS
y4eOHONW ¥ HAy4YHO-TIONMYJISPHOW WHGOPMAIMK, TOJYyYEHHON W3 Pa3IMYHbIX
WMCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH(OPMAITHIO;

MPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAyKH, 00BSICHEHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3MKE B TOBCEIHEBHOM KU3HU AJIs
oOecrieueHusi 0€30MaCHOCTH MpU OOpaleHuu ¢ NpudopaMu M TEXHUYECKUMH
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0POBbs U COOIIIOJICHUS HOPM SKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;



paboTatb B TpYIIE C BBHIIOJHEHUEM Pa3MYHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATh PabOTy TPYMIBI, PAUMOHAIBHO pacHpelesTh OO0SI3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

K xoniry o6yuenus B 11 ki1acce nmpeaMeTHbIe pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBbHOCTH JIFOJCH, LIEJIOCTHOCTh M €AUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MOJIeei:
TOYEUYHBIN JEKTPUUECKUI 3apsij, JIyd CBETa, TOYECUHBII HCTOYHMK CBETA, AJIEpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siApa MpH PEHICHUH (PU3HYECKHX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKHN U KBAaHTOBOW (PU3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, J3JICKTPOMarHUTHasT WHAYKUUSA, JEHCTBHE MAarHUTHOTO IO Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsll, AJIEKTPOMATHUTHBIE KOJEOAHHUS U
BOJIHBI, NIPSIMOJINHEWHOE PACHPOCTPAHEHUE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTepdepeHuys, audpakuus U HOJAApU3ALMsA  CBETa, JHUCIEPCUSl  CBETa,
dbotoanexTpudeckuii 3gdext (hoTodrddhexT), cBeTOBOE AaBlIeHNE, BOSHUKHOBEHUE
JMHEWYATOr0 CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas
PaOaKTUBHOCTH;

ONMCHIBATh W3YYEHHBIE CBOMCTBAa BELIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTb  PA3IMYHBIX  Cpel) U
AJIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), MCHOJB3Yd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUI 3apsill, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHILIMAJIOB, AJEKTPOABIIKYIAs cuia, pabdoTa TOKa,
WHIYKIOUS MarHATHOTO MoJjs, cuia Awmrmepa, cuna JlopeHna, WHIYKTHBHOCTB
KAaTyLIK{, 3HEPrusl 3JEKTPUYECKOIO M MAarHUTHOIO IIOJIEM, MEPHOJ M 4YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsi M CHJa TOKa B MpoLecce
TFApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKasi Cuja JMH3bI, NMPU OMHCAHUM MNPABWIBHO TPAKTOBATH (U3NYECKUIN
CMBICJ HCIOJIb3yEMbIX BEJIUYMH, UX OOO3HAYeHUS M EIUHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUUYHUHY C IPYTUMH BEIUUUHAMY;

ONMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBJICHUS M MPOIECChl, HUCIHOJIb3Ys
(bu3nuecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPTUS U UMITYJIbC (POTOHA, IEPHUOJ TOTypaclaaa, SHEPTUs CBSI3U



aTOMHBIX SIJIEp, MPU ONUCAHWU TMPABUIBHO TPAKTOBaTh (PU3MYECKHUIN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBL,

aHAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SIBJICHUS, UCIONB3YS (PU3NUYECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCEA0BATEILHOIO U MapalieIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHAYKIHUH, 3aKOH MPSMOJIMHEHHOTO pacIpOCTPaHEHUs! CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEIOMIICHUSI CBETa, ypaBHEHHE ODWHIITENWHA i QoTtodddekra,
3aKOH COXPAHEHUS SHEPTUH, 3aKOH COXpPAaHEHUS HMITYJbCa, 3aKOH COXpPaHCHHS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHMs] MAacCOBOTO 4YMclia, MocTynatel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (HOPMYIHUPOBKY
3aKOHA, €ro MaTEeMaTUYEeCKOE€ BBIPAKEHHWE U YCIOBHS (TpaHULBl, 00J1acTH)
MIPUMEHUMOCTH;

OTIPEJICIISTH HAMIPaBJICHUE BEKTOPA MHIYKIIMA MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTb U OIKUCHIBaTh H300pa)KEHUE, CO3JaBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJHATh AIKCHEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUN U
IPOLECCOB C HCIOJb30BAHUEM MPSMBIX M KOCBEHHBIX W3MEpPEHUM: NpU 3TOM
dbopmyIHupoBaTh MpoOIeMy/3a1ady U TUIIOTE3y YU4eOHOTO SIKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTH OMBIT U (OPMYITUPOBATH
BBIBOJIBL;

OCYIICCTBJIAThH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOJIH30BAHUEM MPSMBIX
U3MEPEHHI: TIPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATHh DPE3YyJIbTAThI
MOJIYYCHHOU 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TaOMUI[ U TpaduKoB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUHM UCCIIEJOBAaHUN B
pamMKax yd4eOHOro OKCIepUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U TMPOEKTHOU
JESITEIIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOWCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCTIONB3YS (M3HUECKHUEe 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOJAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEJIMUNHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHHI C ONMOpOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKkue SBICHUS;

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUH [IJIsl TIOMCKA, CTPYKTYPUPOBAHHMSI, HHTEPIIPETALIMM U HPEICTABICHUS
y4eOHOH M HAy4YHO-TIONMYJIIpHOM WHGOPMAIMK, TMOJYYEHHON W3 Pa3IMYHbIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH(OPMAIIHIO;

OOBSCHATh TPHUHITUIBI JCHCTBUS MAaIH, NPUOOPOB M TEXHUYCCKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacCHOTrO MCMOJIh30BAaHUS B MOBCEIHEBHON
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PUBHKE B OBCETHEBHOM KU3HM IS
obOecnieueHnss O€30MACHOCTH MpPH OOpalieHUH ¢ NpuOOpaMU U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHMYECKOIO
IIOBEJICHUS B OKPYKAIOILIEH CpeaE;

paboTatb B TpYIIE C BBIIOJHEHUEM PA3JIUYHBIX COLHMAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IJIAHUPOBATH JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pACCMAaTPUBAEMOM TIPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE (204 yaca)
10 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHMU S
bubmuorexa [JOK
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 1 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 1
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kimnematitica 8 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 9 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 28
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 18 1 bubnmnoreka [JOK
' TEOPHUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBBI TCPMOHHAMHKIL 16 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 8 bubnuoreka [IOK

®a30BbIe IEPEXOIBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazaeny 42
Paznen 4. JIEKTPOIUHAMUKA
bu6mmoreka [IOK

4.1 IICKTPOCTATHKA 16 https://m.eds00.ru/7f41bf72
4.9 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 14 bubnnoreka HOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Utoro no pazneny 30

PesepBHOE Bpemst 1

OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarnuTtHoe nojue. IeKTpoMarHuTHast bubnuorexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4YeCcKHue U AIEKTPOMAarHUTHBIE 14 1 bubnuorexa [JOK
' KoJIe0aHus https://m.eds00.ru/7f41¢97¢
MexaHn4yecKkue U dJIEKTPOMarHUTHBIC bubnnoreka [JOK
2.2 9 1
BOJIHBI https://m.edsoo0.ru/7f41c97c
bu6nmoreka [JOK
23 Onika 20 1 3 https://m.edsoo.ru/7f41c97¢c
Wroro mo pazneny 43

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBHI CTIEITUATBHON TEOPUHU 3 bubnmoreka [JOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no paszneny 3
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHThl KBAaHTOBOM ONTHKHU 9 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNIEMEHTHI aCTPOHOMUU U acTpODH3UKH 2 ngg;;?:;igﬁﬁfﬂcgk
Uroro no pazaeny 2
Paznen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 O6o6miaromniee IOBTOPEHHE 17 ngiﬁ&féiﬁﬁ/fﬂlc%c
Uroro no pazaeny 17
PesepBHOE Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

IHOYPOYHOE IINTAHUPOBAHHUE

CpenHsist CKopocTh B
PaBHOYCKOPEHHOM JIBMKEHUH.

10 KJIACC
Koau4vecTBo 4acoB
DJIeKTPOHHbIE
KonTposabHbie
Hara uudposbie
Nem/m  Tema ypoka padoThI, IpakTuyeckue
Bcero u3yueHusi oOpa3zoBaTesibHbIE
NpoBepPoOYHbIe, PadOTHI
pecypcbl
3a4YeTHbIe
®usuka — Hayka O pUpoE.
Hayunsie MeTob1 MO3HAHUS
OKpY>KaroIlero Mupa
Poab u mecTo pusuku B 1 bubmmorexa [IOK
1 . 1 Henens https://m.edsoo.ru/ff0c32e2
(hopMUPOBaHUU COBPEMEHHOM
HAy4YHOU KapTUHBI MUPA, B
MPAKTUYECKON JIEATETbHOCTH JIIOIeH
MexaHn4ecKoe JBHKCHHE. bu6nmorexa LIOK
2 OTHOCUTENHHOCTh MEXaHUYECKOTO 1 1 nenenst https://m.edsoo.ru/ff0c32e2
nerokeHud. [lepemenienue, CKOpoCTh
PaBHOMEpHOE IPSIMOJIMHEWHOE
3 nsuxkenue. ['papudeckoe 1 1 Henens bubnmorexa LOK
P https://m.edso00.ru/ff0c3508
MPEACTABICHUE IBHKCHUS
Yckopenue. PaHoyckopeHHOE
MPSIMOJIMHEITHOE IBUKEHUE.
but6mmorexa [IOK
4 Boluucnenue nepemenieHus. 1 2 Henens

https://m.edsoo.ru/ff0c3620
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CBobOoaHOe mageHue. Y CKopeHue
CBOOOIHOTO TaicHus. JIBIKEeHHE

bubnunorexa LIOK

5-6 2 Henens
TeJa, OpPOIICHHOTO MO  YTJIOM K a https://m.edsoo.ru/ff0c372e
TOpPU30HTY.
KpuBosmHeliHOE ABUXKEHUE.
JIBr>KeHHEe MaTepualbHOU TOYKHU 10
7-8 OKPY)KHOCTH. XapaKTEPUCTUKH 3 Hepens bubmorexa HOK
Py - AP p https://m.edsoo.ru/ff0c372e
JBUKEHUS 110 OKPYKHOCTH
LleHTpOoCTpeMUTENBHOE YCKOPEHHE
[TpoBepounas paboTa 1o teme
9 «Kunemaruka paBHOMEpPHOTO, 3 Bu6mmoteka [JOK
HeneIs
PAaBHOYCKOPEHHOTO JIBXKCHHS U https://m.edsoo.ru/ff0c3ada
CBOOOJHOTO MAJACHUS)
[IpyuHOMIT OTHOCUTENBHOCTH
bubmmoreka IIOK
10 lanunes. NueprmaabHble CUCTEMBI 4 wenens
3 https://m.edsoo.ru/ffOc3ada
orcueta. [lepBbIit 3akoH HproToHA
Macca Tena. Cuna. [Ipunuun
11 Cynepno3uiu cui. Bropoit 3akoH 4 Henens bubmorexa [JOK
yrep H ' p . https://m.edsoo.ru/ffOc3be8
HeroTona nist MaTepuanbHOM TOUKU
NmnynscHas hopmynupoBka
12 Y (bopmymp 4 genens
BTOpOro 3akoHa HproToHa
Toeruii 3axon HboToma bubnuotexa [JOK
THi 3aK0H HproTOHA 1151
P o https://m.edsoo.ru/ffOc3be8
MaTepuaabHBIX TOUEK. Permenue 5 Hepens
13-14 bubnunorexa LIOK
3a7a4 Ha 3akoHbI HproTOHA
https://m.edsoo.ru/ffOc3be8
3aKkoH BCEeMUPHOTO TsAroteHus. Cuna
bubnunorexa LIOK
15 TspKkecT. [lepBas kocMuyeckas 5 Henens

CKOPOCTb

https://m.edsoo.ru/ff0c3d00
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Cuna ynpyroctu. 3akoH ['yka. Bec

bubnunorexa LIOK

16 6 Hemens
Tela https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduument
Tpeuus. Cuiia COIIPOTUBIIEHUS IPUA Bubmmnorexa [IOK
17-18 p p p 6 "Hexens 1
JIBMODKEHUU TEJIA B )KUIKOCTHU UIIH https://m.edsoo.ru/ffOc3f76
rase
[ToctynarensHoe U BpamareabHOe
BIDKEHNE a0COIIOTHO TBEPIOTO Bubmmnoreka LIOK
19-20 A P 7 Henens 1
Tena. MoMeHT cuibl. 11nedo cuinl. https://m.edsoo.ru/ffOc41a6
YcnoBus paBHOBECHS TBEPAOTO TeIIa
Nmnynsc MmaTepuanbHON TOYKH,
CUCTEMBI MaTE€pUAJIbHBIX TOUYEK. Bubimmnoreka [IOK
21-22 p 7-8 Henmens 1
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITYJIbCa. PeakTHBHOE JIBIKEHUE
PabGora 1 MOILIHOCTH CHJIBI.
Kunetnueckas sueprus Bubmmnoreka [IOK
23-24 i p 8 nenens s
MaTepuaibHOW ToUkH. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MECHCHUN KHHETUICCKOW dYHEPTUU
[ToTenunanpHas SHEPTHUA.
[ToreHnmanpHas YHEPTUS VIIPYTO
25 nedpopmu OBaHHOP’IrIj XIZHEIYT 9 "Henens Bubmorexa LIOK
PMUD Py ) https://m.edsoo.ru/ff0c461a
[ToreHmmanpHas 3HEprus Tena
BOJIM3U TIOBEPXHOCTH 3eMITH
[ToreHnuanpHbIe U
HenoreHranbuble cuibl. CBI3b
a00Thl HEHOTEHMAIBbHBIX CHJI C Bubmnoreka [IOK
26-27 P B 9 Hepens 1

M3MEHEHHEM MEXaHUYEeCKOM 3Heprun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOW SHEPTUU

https://m.edsoo.ru/ff0c478c
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Jlaboparopuas pabota
«MccnenoBanue CBsi3u pabOThI CHIIBI

28 C U3MEHECHUEM MEXaHUYCCKOU 10 mepmens
SHEPTHH TeJla Ha IPUMEpe
pacCTsHKEHUS PE3HHOBOTO KI'yTay
KonrponsHas pabora o Teme
29 «Kunemaruka. Jlunamuka. 3aKOHbI 10 Hemens bubmorexa [IOK
’ ' A https://m.edsoo.ru/ff0c4b74
COXpaHEHHUS B MEXaHUKE
OCHOBHBIC TIOJIOKCHHS
30-31 MOJIEKYJISIPHO-KUHETHUECKON 10-11 Bbu6moteka [JOK
Teopun. BpoyHOBCKOE JBHKEHUE. Heeust https://m.edsoo.ru/ff0c4dc2
Huddyszus
XapakTep ABUKECHUS U
B3aNMOJIENCTBUA YaCTHUI] BEIIECTBA. bu6nunorexa LIOK
32-33 . 11 Henens
Mogenu cTpoeHus ra3oB, XXKUAKOCTEH https://m.edsoo.ru/ff0c4dc2
U TBEPIBIX TEN
Macca monekyin. KomndectBo
3435 y. 12 nenens bubnuoreka [{OK
BemiectBa. [locTostHHass ABoraapo https://m.edsoo.ru/ffOc4dc2
TennoBoe paBHoBecue. Temmneparypa
36 U e€ u3Me IZ:HI/IG [Ixana TeMHeI:) aTy y 12 bubmorexa LOK
P ' patyp HeJeNs https://m.edsoo.ru/ffoc4dc2
Lenbcus
WUneanpuerii raz 8 MKT. OcHOBHOE
ypaBHenne MKT. A6conmtoTHas
37-38 TeMmIepaTypa Kak Mepa cpeaHei 13 Henens bubmorexa HOK
patyp . pa cpea A https://m.edsoo.ru/ffOc4fde
KHHETUYECKOW SHEPTUU JIBIKEHUS
MOJIEKYI.
VYpasaenue Menaeneena-
39 p bl 13 Henens but6mmoreka [IOK

Kunaneitpona

https://m.edsoo.ru/ff0c511e
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bubnunoreka LIOK

40 W3omnporeccsl ['a30BbIe 3aKOHEL. 14 venens
pont A https://m.edsoo.ru/ffOc4dc2
I'paduueckoe npencraBsieHue
41-42 pad pen 14 Henens bubmmorexa [JOK
ra3oBBIX 3aKOHOB. 3akoH JlanbToHa. https://m.edsoo.ru/ff0c570e
Pemienve 3a1a4 Ha ypaBHEHHUE bubmmoreka [JOK
- 1
43-44 COCTOSIHUSA U T'a30BbIE€ 3aKOHBI 3 HeAeI https://m.edsoo.ru/ff0c570e
JlemoHCcTpannonHas pabora
«HccnenoBanue 3aBUCUMOCTU
45 A 15 Hexens bubnuoreka [{OK
MEHIY TTapaMeTpamit CoCTOANHIA A https://m.edsoo.ru/ff0c570e
Pa3peKEHHOTO Ta3ay
[TpoBepounas pabora o reme
46 «["a30BbIe 3aK0OHEI. Y paBHEHUA 16 "Henens Bubmrorexa IIOK
7P https://m.edsoo.ru/ff0c570e
COCTOSIHUS UJI€aIbHOIO Ta3a
PeanbHble Ta3el. YpaBHeHue Ban-
47 ep-Baannca. MI30TepMEBI pearbHOTO 16 "Henens bubmiorexa LIOK
71ep ' PMBLD https://m.edsoo.ru/ff0c570e
rasa
BnyTtpennss sHeprus
TEPMOJUHAMUYECKON CUCTEMEI U
48 cnlz)co6bl €€ U3MEeHEHUS 16 Henemnst bubmiorexa LIOK
) https://m.edsoo.ru/ff0c5c36
BHyTpeHHss SHEpTHUs 0JTHOATOMHOTO
HAAeaIbHOTrO ra3a
KonuuecTBo TemnoTs! u padora.
49 PaGora uneansHOrO rasa 17 venens bubmorexa LIOK
a N ’ https://m.edso00.ru/ff0c5952
I'eoMeTpuueckuii cMbICT paOOTHI.
but6mmorekxa [IOK
50 Bunw rermmonepeauu 17 venens
g peAl A https://m.edsoo.ru/ff0c5¢c36
VneapHas TEIIOEMKOCTE BEIISCTBA. but6mmoreka [IOK
51 17 venens

KommgecTBO TENIOTH Ipu

https://m.edsoo.ru/ff0c5c36
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temronepenaye. MoispHas
TEIUIOEMKOCTb

IlepBbIil 3aKOH TEPMOAVHAMUKHU U

52-53 18 Henens
€ro MPUMEHEHUE K U30TpoIieccaM
YpaBuenue Maiiepa. @uzndeckuil
54 CMBICJI YHUBEPCAIbHOM ra30BOM 18 memens bubmmorexa [IOK
y . p A https://m.edsoo.ru/ffOc5efc
MOCTOSIHHOM. Perenne 3ana4
AnmabaTHBIN nporecc. Y paBHECHUE
55 HHaCCOHa r a(li))l/llj( a I/Ia6r;.THOFO 19 uenens bubmorexa OK
Y P g A https://m.edso0.ru/ff0c5952
npouecca. Koaddumument Ilyaccona.
HeoOpaTumocTs mporeccoB B
.06
56.57 npupoae. OdpaTumbie U ) 19 Hexens Bbu6motreka [JOK
HeoOpaTuMbIe TIporiecchl. Bropoi https://m.edso0.ru/ff0c6230
3aKOH T€PMOJMHAMHUKHU.
58 HpI/IHHI/Ilj neictBus u KITJ] 20 Hexens bubmuoreka [IOK
TEIIOBOM MalllWHbI https://m.edsoo.ru/ff0c600a
59-60 [Mukn Kapno u evro KILI. lv"eopeMa 0 20 Heneis
KIIJI nacanbHO# TEIIOBON MAIIUHBI
61 DKOJIOTHYECKHUE TPOOIEMBI 21 nenens
TETI0PHEPTETUKH
O6o0maromuii ypok
62 <<MOJ'II:K n]jll Has}llp ¢u3nka. OCHOBBI 21 nenenst bubmmorexa [JOK
Yp ' A https://m.edso0.ru/ff0c6938
TEPMOTUHAMHUKI)
KonTponbHas pabota mo Teme
63 «MonexynsipHast puznka. OCHOBBI 21 nHenernst bubmmorexa [JOK
YAp ) : https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)
64 [TapooOpa3zoBaHue U KOHACHCALHSL. 22 Hexens bu6nuorexa [IOK

Hcnapenue u xunenue

https://m.edsoo.ru/ff0c63b6



https://m.edsoo.ru/ff0c5efc
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AOCOJIIOTHASA U OTHOCUTEbHAA

bubnunorexa LIOK
65-66 BIaYKHOCTH BO31yxa. HachlmeHHbIi 22 Henens
'b BOSAYX H A https://m.eds00.ru/ff0c64d8
nap. CBoMCTBa HACHIIIICHHOTO Tapa
TBépnoe Teno. Kpucrammueckue u
amopQHbIe Tena. AHU3OTPOIHS
67-68 CBOMCTB KpUCTAILUIOB. JKnaxue 23 Hepens Bubmorexa HOK
p ' https://m.eds00.ru/ff0c65f0
kpuctaiuibl. COBpeMEHHbBIC
MaTepHuabl
[InaBneHue U KpUCTATUIU3ALIMSL.
69 VYV nenpHas TEIUI0Ta [IABJICHUS 23 Hepenst Bubmiorexa HOK
) https://m.edsoo.ru/ff0c6708
CyOmumarust
[ToBepXHOCTHOE HATSHKEHUE.
70-71 CMaunBaHue ¥ HECMAYNBaHUE 24 "enens Bubmiorexa OK
) https://m.edso0.ru/ff0c6820
Kanmmaprocts
OnexTpuszanus Tei. JJIEKTPUIECKUI
12 3apsai. [Ba Buaa dIEKTPHUYSCKUX 24 wenens Bubmorexa LIOK
AL p https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBOAHUKH, TUIIEKTPUKH U
73-74 r[(l)jn OBOJIHUKH 3aK(l:))H 25 Henens bubmiorexa LIOK
ynip ' https://m.edsoo.ru/ffOc6bcc
COXPAHEHUS IIEKTPUUYECKOTO 3apsia
B3aumogeiicTBue 3apsioB. 3aKkoH
75 Kyiona. TodeuyHbIH JIEKTPUIECKUIA 25 Henens bubmorexa LIOK
Y ’ p https://m.edsoo.ru/ffOc6ced
3apsi.
[IpuHONMI cynepno3unuu Cuil.
76 26 Henens
Pemrenue 3agau
Hanpssk€HHOCTB DIIEKTPUYECKOro bu6muoreka [JOK
77 26 "Hegens

nostst. [IpuHnmn cynepnosunuu

https://m.edsoo.ru/ffOc6df2



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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BJIEKTPUYECKUX MoJel. JInnnn
HANPsHKEHHOCTH

78

Pabota cuit 3eKTpocTaTHYecKoro
noJist. [loTeHInanbHbIE CHITBI.
[ToTennmanpHas SHEPTHs 3apsaa B
anekTpuyeckoM nodje. I[lorennmann.
Pa3zHoCTh OTEHIIMAIIOB.

BKBI/IHOTGHHI/IaHBHHe IIOBCPXHOCTH.

26 Henensd

bubnunorexa LIOK
https://m.edsoo.ru/ffOc6f00

79-80

[TpoBOTHUKY U UATCKTPUKHU B
ANEKTPOCTATUIECKOM II0JIE.
CaoiicTBa NPOBOIHUKOB U
JHMANIEKTPUKOB. JnanexTpuaeckas
POHUIIAEMOCTb

27 uenens

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7018

81

OneKTPOEMKOCTh. DJIEKTPOEMKOCTh
mapa. Konnencarop. Tumsl
KOHJICHCATOPOB.

27 wenens

bubmmoreka IIOK
https://m.edsoo.ru/ff0c7126

82-83

84

85

DNeKTPOEMKOCTH TIIOCKOTO
KoHzieHcaropa. CoenuHeHus
KOHJIECaTOPOB. DHEPTUs
3apsHKESHHOTO KOHICHCATOPa

[IpuHIUI NENCTBUSA U TPUMEHEHNE
KOHJICHCATOPOB, KOMMPOBAJILHOTO
anmnapara, CTpyHHOI0 IIPUHTEPA.
DnexTpocTaTUYecKas 3aluTa.
3a3emIieHne AIIeKTPOIPUOOPOB

[IpoBepounas pabota o reme
«INEKTPOCTATUKA. 3aKOHBI
anekTpocTtatuku. Kongencaropb»

28 Henens

28 wenens

29 "enens

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c72c0

but6mmorexa [IOK
https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
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86

87

88

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cyuiectBoBaHus. [10CTOAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporusnenue. 3akon Oma it
y4acTKa Ienu

[TocnenoBarenpHOE, TAPATUICTBLHOE,
CMEIlIaHHOE COETMHEHUE
npoBoAHHUKOB. JlabopaTtopHas
pabota «3yueHne cCMEIIaHHOTO
COCJIUHEHUS PE3UCTOPOB

PaGora 1 MOLIHOCTE

3JIEKTPUYECKOI0 TOKA. 3aKOH
[xoynsa-Jlenna

29 Henensa

29 uenens

30 nenensa

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7126

bubnunoreka LIOK
https://m.edsoo.ru/ff0c74f0

89

PaboTa u MmomHOCTh
AIEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

30 nenens

bubmmoreka IIOK
https://m.edsoo.ru/ff0c7838

90

91

92

93

3axon OMa 71 OJIHO#M (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe
3aMbIKanue. Pemenue 3amau

JlaGopatopnas pabora «3mepenue
OJIC uCTOYHHKA TOKA U €TO
BHYTPEHHETO COMPOTHBIICHUS

3J'ICKTpOHHa$I MpOBOAMMOCTD
TBépI[LIX METaJI0B. 3aBUCHMOCTD
COIMPOTUBJICHHUA MCTAJIJIOB OT
TEMIICPATYPHI. CBerHpOBOI[I/IMOCTL

DJIEKTPUYECKUH TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

30 uenens

31
Henens

31 Henensa

31 "enens

bubnmorexa LIOK
https://m.edsoo.ru/ffOc7ae0

but6mmorexa [IOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c74f0
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[TonynpoBOIHUKH, UX COOCTBEHHAS

Y TIPUMECHAas MTPOBOIUMOCTb. bubmmoreka [JOK
94-95 = 2 32 Henens
CaoiicTBa p—N-niepexoja. https://m.edsoo.ru/ffOc84ae
[TonynpoBoIHUKOBBIE TPUOOPHI
DNEKTPUUECKUN TOK B paCTBOpPAX H
pacriaBax 3J€KTPOJIUTOB. Bu6muoteka [JOK
96 1 32 Hepens
DJIEKTPOJIUTHYECKAS TUCCOIUAITHS. https://m.edsoo.ru/ff0c82ba
DnekTponus
DNeKTPUYECKHUI TOK B razax.
CaMOCTOSTEIIBHEIN U bubnunoreka LIOK
97 N 1 33 nenens
HECaMOCTOSTENBHBIA pa3psl. https://m.edsoo.ru/ff0c84ae
Monnus. [nazma
DnexTpuueckue nprudopsl U
YCTPOWCTBA U UX MPAKTUUYECKOE bubnnorexa [JOK
98 1 33 menens
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
O6o06maromuit ypok bubnnorexa [JOK
99 1 33 menens
«INEKTPOIMHAMHKA» https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme
«Quekrpocratuka. [TocTosHHBIM bubmuorexa [IOK
100 N 1 34 genens
JJIEKTPUYECKU TOK. TOKHU B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cpeaax»
101 PezepBHblit ypok. O6o0maronmii 1 34 wenens bubmuoreka [IOK
ypok 1o TemaM 10 kiacca https://m.edsoo.ru/ff0c8c56
but6mmorekxa [IOK
102 IT 1 34
POMENYTORHAA aTTecTatt HeACTH https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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11 KJIACC

KoanuecTBo 4acoB

JJIeKTPOHHbIE
KoHTpoJibHbIE
Hara uudgponbie
Ne i/ Tema ypoka paboThI, IIpakTuyeckue
Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
NpoBepoYHbIe, PadOThI
pecypchl
3a4eTHbIE
ITocTosITHHBIE MATHUTHI M KX
1 B3anUMOJeHCcTBHE. MarHuTHOE MOJIE. 1 1 bu6mmoreka [IOK
. Henens
Bekrop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIuHMM MarHUTHON UHAYKIIUU
MarnuTtHO€e 110J1€ IPOBOHUKA C
ToKOM. OnbIT DpcTeaa. bubnuorexa [JOK
2 N 1 1 Henens
BzaumopencTeue npoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHast pabora «3yuenue
3 MarHUTHOTO TOJIsl KaTYIIKHU C 1 1 2 Henens bubmorexa [JOK
yi https://m.edsoo.ru/ff0c98fe
TOKOM)»
JlelicTBME MAarHUTHOTO TIOJIST HA
IIPOBOJIHUK C TOKOM. Cuita Amriepa.
45 JlaGopaTtopHnast pabota 9 1 2 Hene bubnuorexa [JOK
- - HEACIIA
«HccnenoBanue neucTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)
JlelicTBME€ MAarHUTHOTO TOJIS Ha
JIBHK ¢S 3apsHKEHH bubnuoreka IIOK
6-7 YHYIO P o 2 3 Henens 1

yactuny. Cuna Jlopenna. Pabora
cuisl JlopeHna

https://m.edsoo.ru/ff0c9df4
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8-9

10

DJNIeKTpOMarHuTHasE MHYKITHUSI.
IToTok BeKTOpa MarHUTHOM
uHaykiuu. DJ1C uaaykuuu. 3aKoH
AIEKTPOMArHUTHOW UHIYKITUH
®dapages

JlaboparopHas pabota
«HccnenoBanue sIBJICHUS
AIEKTPOMArHUTHOW MHTYKITUI

3 Henensa

4 genens

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

11-12

NuaykTuBHOCTS. SIBIEHUE
camounaykiuu. J/C
CaMOUHIYKIIUU. DHEPrust

MAarauTHOIO ITOJIA KaTyIIKU C TOKOM.

aﬂeKTpOMaFHI/ITHOC I10JI€

4 genens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

13

TexHu4eckne ycTpoiucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE
MarHuThbl, JIEKTPOMArHUTHI,
3JIEKTPOJBUIATEIb, YCKOPUTEIIN
3JIEMEHTApHBIX YACTHII,
WHIYKIUOHHAs I1eYb

5 Henmensa

14

O6o0matomuii ypok «MarautHoe
noJje. DIEeKTpOMarHuTHas

UHIYKIIHSD

5 Henmensa

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcab82

15

16-17

[TpoBepounas pabora o Teme
«MaruuTtHoe 1osne.
QHCKTpOMaFHI/ITHaﬂ HUHAYKOUA

CB060,Z[HBIC MCXaHHUYCCKHUC

KojeOanus. ['apMmoHUYecKre
KoJieOaHus. Y paBHECHUE

6 Henens

6 Henens

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0caf06
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TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaineHue 3Hepruu

18-19

JlaboparopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Neproja MaJbIX KOJIeOaHH rpy3a
Ha HUTU OT OJIMHBI HUTHU U MaCChI
rpy3a»

7 venens

20

KonebarenbHblit KOHTYD.
CB0OOOIHBIE EKTPOMArHUTHBIE
KOJICOAHUS B HJI€ATHHOM
KoJieOaTeIbHOM KOHTYpE. AHAIOTHUS
MEX/1y MEXaHHYECKHMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

7 "Henens

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

21-22

®opmyna Tomcona. 3akoH
COXpPAaHCHUA DHCPIrur B HJACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

8 menens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

23

[TpencraBneHue o 3aTyXaromMx
Kosie0aHusX. BoIHyXI€HHBIE
MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc. BeiHyxneHHbIE
3JIEKTPOMAarHUTHbIE KoJeOaHus

8 Henensa

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcbb86

24

IlepemeHHBIH TOK.

CunyconaaibHbINA TEPEMEHHBIHN TOK.

MoniHOCTh NEPEMEHHOTO TOKA.
AMIUTMTYIHOE U JEHCTBYIOIIEE
SHAYCHUC CUJIbI TOKA U HAITPAXKCHHA

9 Henens

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

25

Pesucrop, koHaEHCATOpP, KAaTYyIIIKa
WHIYKTUBHOCTH B IIETIH
MepEMEHHOT0 ToKa. MeTon

9 Henensa

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbd34
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BEKTOpHBIX nquarpaMmm. Pezonaunc B
nocienoBareabHoM RLC-koHTYpeE.

26

27

Tpauncdopmarop. [Iponssozactso,
nepeaaya u norpediieHue
AEKTPUYECKON SJHEPIUU

Y CTpoicTBO U MPAKTUYECKOE
MPUMEHEHHUE AIIEKTPUIECKOTO
3BOHKA, F€HEpaTopa NepeMEHHOT0
TOKa, JINHUH 3JIEKTpoIiepeaay
DKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUH.
Kynbrypa ucnons3oBanus
JIEKTPOIHEPTHH B IOBCETHEBHON
JKU3HHU.

9 Henens

10 Henens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

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

28

Mexannaeckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuog.
CKopocTh pacupocTpaHEeHUs U
JHa BosHbL. [lonepeunsie u
MPOJI0JIbHBIE BOJHBI

10 wenens

bu6mmorexa [IOK
https://m.edsoo.ru/ffOccab4

29

YpaBHEHHE BOJIHOBOTO IMTPOIIECCA.
Pemenue 3agau.

10 Henens

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

30

31-32

3Byk. CKOpOCTH 3BYyKa.
OObeKTHBHBIE U CYObEKTHUBHBIE
XapaKTepUCTUKU 3ByKa. ' poMKOCTh
3ByKa. Beicota ToHa. TemOp 3Byka

3ByKoOBbI€ sBIeHUsA. CTOsune
BoJiHBI. [IlyMbl. Penienne 3amau

11 nenens

11 venens

bubnmoreka [JOK
https://m.edsoo.ru/ffOcccOc

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



https://m.edsoo.ru/ff0cbd34
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3HeKTpOMaI‘HI/ITHbIe BOJIHBI, UX

bubmuorexa [JOK
33-34 cBoiicTBa U ckopocTh. IIkana 12 nwenens
P A https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJIH
OTKPBITBIA KOJIEOATEIBHBII KOHTYDP.

35 p yp 12 Hexens bu6mmoreka [IOK
VYcnosua nznyuenus. OnsiTel ['epra https://m.edsoo.ru/ffOccfe0
[IpuHIMIIBI paIMOCBSI3U U
Tenesugeuus. Pagno Ilomosa.

36-37 it | 13 Hexens bubmuorexa [JOK
Pa3Butue cpeacts cBsi3u. https://m.edsoo.ru/ffOccfe0
Pagnomoxanus
KonTponbnas pabota «Konebanus u bubnuorexa [JOK

38 13 Henmens
BOJIHBID» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHENHHOE pacpoCTpaHEHUE
CBETa B OJIHOPOJIHOM cpejie.

ToueuyHBI HICTOYHUK cBeTa. JI b K

39 yu 14 senens nonuoteka 11O
ceeta OTpakeHHE CBETa. 3aKOHBI https://m.edsoo.ru/ff0cd350
oTpaxkeHus ceera. [loctpoenue
M300paXeHHI B MJIOCKOM 3epKaje.

[Ipenomnenue cBera. 3aKOHbI
npenomiieHus. AOCONIOTHBIN
40 IIOKa3aTelb IPEIOMIIEHUS CPE 14 menens bubmaorexa [IOK
p peaL: https://m.edsoo.ru/ff0cd4e0
CxopocTh cBeTa B cpefax. Pemienue
3a;ad.
[TonHOE BHYTpEHHEE OTpaKEHUE.
IIpeneapHBIN YIoa OJIHOI'O b K

41-42 et T 14 mepens nomorexa IO
BHYTPEHHETO OTpaxkeHus. Pemenue https://m.edsoo.ru/ffOcd7f6
3a7a4
JIaGoparopHas pabora «3Mmepenue

43 paTopHas p P 15 Henes bu6mmoreka [IOK

MoKas3aTeiid MpCJIOMJICHUSA CTCKIIa»

https://m.edsoo.ru/ffOcd67a



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

JIunssl. [TocTpoenue n3odpaxeHuit
B mH3e. OnTHYECcKas CUIIa JIMH3HI.

bubmuorexa [JOK
44-45 O i . 15
OPMYJIa TOHKOM THHSH HeACTH https://m.edsoo.ru/ffOcdd1e
VYBenuuenue nuH3bl. Pemienue
3ajad.
OnTuueckue mpudbopsl. X0 Iydei. bubnmoreka [JOK
46-47 N . 16 Hemens
WX ycTpoiicTBO, MPUHLUIT JEHCTBUS https://m.edsoo.ru/ff0ced22
['na3 xak onrtuueckuit mpudop.
48 CaoiicTBa 3penus. Pemenue 3anau 16 Henens bubmorexa LHOK
p ' https://m.edsoo.ru/ffOced22
Ha CUCTEMBI JINH3
KoHTtposbHas padoTta mo bubnnoreka [JOK
49 5 17 venens
reoOMETPHUUYECKON ONTUKE https://m.edsoo.ru/ffOced22
JlaGopaTtopHnas pabota
50 «HMccnenoBanue CBOMCTB 17 nenens Bbmiorexa LIOK
. https://m.edsoo.ru/ffOced22
M300paKeHH B TUH3aX)
Hucniepcust cBera. ClosKHBIN COCTaB
6enoro cBera. L[Bet. JJaboparopnas bubnuotexa [JOK
51 17 venens
pabota «HabmroaeHue nucnepcuu https://m.edsoo.ru/ffOced22
CBETa»
Nutepdepenuns cera. Y cioBus
52 MaKCI/II)S[) pa 1 MHHUMYMa B 18 nemens bubmorexa [JOK
- vyM https://m.edsoo.ru/ffOced22
uHTEp()EPEHITMOHHON KapTHHE
[Ipumenenne nuTEpPEepeHITUN:
BETa TOHKHX TIJICHOK,
53 i TIJICHOK 18 Henens bubnmnoreka [JOK

MPOCBETIICHHUE ONTHUKH,
UHTEP(PEPOMETPHI.

https://m.edsoo.ru/ffOced22
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Hudpakuus csera. [IpuHnummn

. bubnmoreka [JOK
54 r -O . 18
foffrexca-(peneis. Jluppaxius HeAcHA https://m.edsoo.ru/ffOced22
dpenerns.
bubmuorexa [JOK
55 o 19
Jladparims Gpayrrogepa HeAcHA https://m.edsoo.ru/ffOced22
JudpaknmoHHas pemeTka Kak
crHeKTpanbHbIi mpudop. Ilepuon bubnnorexa [JOK
56 N 19 Henens
TUGPAKIIMOHHON pelIeTKH. Y CI0BUS https://m.edsoo.ru/ff0ced22
TJIaBHBIX MAKCHMYMOB.
Pemenue 3agau no pasaeny bubnnoreka [JOK
o7 19 Henens
«BonHoBas ontuka» https://m.edsoo.ru/ff0cf02e
[TonepeyHOCTH CBETOBBIX BOJIH. bubnmnoreka [JOK
58 20 nenmens
ITonmapuszanus ceera https://m.edsoo.ru/ffOcf02e
['panu1Ibl TPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH. bu6mmoreka [IOK
59 . 20 nenens
ITocTynatsl cieniuanibHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCUTETHHOCTD
60 OJHOBPEMEHHOCTH. 3aMeJIEHUE 20 nenens bubmmorexa [OK
p ' https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKpAIICHHUE ITTUHBI
OHeprus ¥ UMITYJIbC
pEMATUBUCTCKOM YacTullbl. CBA3b bubnuorexa [JOK
61 . 21 "enens
MAaCChI C SHEPTUEH U UMITYJILCOM. https://m.edsoo.ru/ff0cfc68
DHeprust NoKos
62-63 ®dotonbl. Dopmyna [1nanka. 21 Henens bubnmnoreka [JOK

DHeprus U UMNyjibCc GoToHa

https://m.edsoo.ru/ffOcfel6
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OTKpBITHE U HCCIEA0BAaHNE

b K
64-65 dotoaddekra. OnbiTer A. I 22 uenens nommorexa O
https://m.edsoo.ru/ffOcffc4
CroneroBa. 3akonbl (hoTodPdexra
VYpaBHeHnue DUHIITEIHA 1151
66 doroapdekra. «Kpacnas rpanuna 22 Henens bubmmorexa [JOK
P P https://m.eds00.ru/ff0d015e
dororddekra
Pemenue 3anau Ha ypaBHEHUE bubnuoreka [IOK
7 23
6 OWHIITEHHA HeAens https://m.edsoo.ru/ff0d015e
Hasnenue cera. OnbiThl I1. H.
. bubnuorexa [JOK
68 JleOeneBa. XuMUUECKOE IEHICTBUE 23 Henensd
https://m.edsoo.ru/ff0d04a6
ceera. Dddext Komnrona
TexHuueckue yCcTpoucTBa U
MPaKTUYECKOE TPUMEHEHHUE:
69 ¢doroznemMeHT, HoTOAATUHK, 23 Heneis bubnnoreka [JOK
CoNTHeYHas OaTapesi, CBETOUO/T https://m.edsoo.ru/ff0d015e
Pemenue 3a1au mo Teme « nEeMEHTHI
KBaHTOBOI ONITHKN»
70 [TpoBepounas pabota vno TeMe 24 seneis bubnuotexa [JOK
«NeMEeHThI KBAHTOBOM OMTUKM» https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. ONBITHI
71 Pesepdopna no paccesnuro a- 24 uenens bubmorexa HOK
POOPA P A https://m.edsoo.ru/ff0d091a
yactull. [lmanerapuas Mmojens atoma
bubmuorexa [JOK
72 IT b 24
OCTYHaTH Hopa HEACTH https://m.edsoo.ru/ff0dOafa
bu6mmorexa [IOK
73 T bopy. 25
COPHIA aTOMA BOAOPOAA O bOPY HEACTH https://m.edsoo.ru/ff0d015e
74 W3ny4yenue u nmornomeHne GOToOHOB 25 Henens bubnuorexa [JOK

IIpu nepexoge aroma ¢ OJHOIroO

https://m.edsoo.ru/ff0d0afa
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YPOBHS SHEPTUHU HA APyrou. Buabl
criekTpoB. CeKTpaJIbHbIA aHAIU3

CaoticTBa HHPPAKPACHOTO,

bu6mmoreka [IOK

75 25 nenens
yIbTa(UOIETOBOTO U3ITYICHUS. A https://m.edsoo.ru/ff0d015e
CBolicTBa peHTI€HOBCKOTO

76 usnydenus. Judpakmnus Ha 26 Henens bubmorexa [JOK

i ’ Iu) H A https://m.edsoo.ru/ff0d015e
KPUCTAITMYECKON pelleTKe
BonnoBeie cBoiicTBa yactuil. BonHbl

Bbpoiins. K -

77 ne popmu;l OPILYCKYJISIPHO 26 Hexens bubnuorexa [JOK
BOJIHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE U3JTy4CHHE
OTKpbITHE PAIUOAKTUBHOCTH.

O P

78 nbITel Pe3epdopaa mo 26 Heneis bu6mmoreka [IOK
ONIPEIEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaOaKTUBHOTO U3TYYCHHUS
CaoiicTBa anbda-, 6era-, raMma-

3iy4eHus. B e

79 n3JIydeHus. BiausHu 27 Henens bubnnoreka [JOK
PaaOAKTUBHOCTHU Ha KUBBIC https://m.edsoo.ru/ff0d015e
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

N3oronel. Anbda-pacna.

80 TOIIBI Hf(b pacraz ) 27 Henens bubnnorexka [JOK
DJIEKTPOHHBIN U TTO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
Oera-pacnan. ['lamma-u3nydeHue
3aKOH paIM0aKTUBHOTO pacnaja.

81 HOCTOSII)HIJ:aSI a I/IoaKTI/Ill:HOFOH 27 venens bubmorexa HOK

pait https://m.edso00.ru/ff0d1356
pacnana
OHe CBSI3 OHO €.
82 HEPTUs CBSA3H HYKJIOHOB B SIAP 28 Heneis bu6muoreka [IOK

S nepHble peakuuu. AnepHbie CUIIBL.

https://m.edsoo.ru/ff0d1356
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SAnepusiii peaktop. [Ipobaemsr,

83 [IEPCIIEKTUBEL, DKOJIOTHYECKUE 28 wenens Eubmorexa ITOK
P > O https://m.eds00.ru/ff0d1356
aCIEKThI SJEPHOM SHEPTCTHKHU
TepmosaepHBIC pEaKITUH. bubnuoreka IIOK
84 P P P 28 Hepens 1
PagnoaxkTuBHBIE U30TOMEL. https://m.edsoo.ru/ff0d015e
Kontposbnas padota «KBanToBas, bubnnoreka HOK
85 29 Henens
aTOMHas U sijepHas PU3HKa» https://m.edsoo.ru/ff0d015e
DnieMeHTapHbIe YacTUullbl. OTKPBITHE
MO3UTpOHA. MeTo 16l HAOIIOICHUS 1
PETHCTPALIUH JIEMEHTAPHBIX
86 yacTull. Kpyriblii cToin 29 Henens Bubmorexa ITOK
P PYT https://m.edsoo.ru/ff0d0e38
«DyHIaMeHTaIbHbIE
B3anMoAercTBHA. EMMHCTBO
(bu3nYeCcKOil KapTUHBI MUPa»
OTanbl pa3BUTHS ACTPOHOMUH.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHHE aCTpOHOMUU. Buj
3B&3nHOTrO HeOa. Co3Be3ausi, sipKre bu6nmoreka [JOK
87 . 29 Henens
3BE3/IBI, INTAHETHI, UX BHIUMOE https://m.edsoo.ru/ff0d015e
nBrxenre. CojIHeUHAs cucTeMa
Comure. CoHeyHast aKTHBHOCTb.
Hcrounuk sneprun CosHua 1 3BE311
3BE3bI, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/bI IIIaBHOU
MOCJIeqOBaTEIbHOCTH. BHYyTpeHHEee bubnuoreka IIOK
88 g yIp 30 nenens 1

cTtpoenue 38€37. CoBpeMeHHbIE
MPEACTABJICHUS O IPOUCXOKACHUH U
sposrornu CoNHIA U 3BE3]

https://m.edsoo.ru/ff0d015e
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Muneunsiii [Iyte — Hama
I'amaktuka. Iomoxenue u

bubmuorexa [JOK
. 30
89 IIBIKEHUE COJ.'.IHI_Ia B ["aymakTuke 1 HEJEIs httos://m.edsoo.ru/ff0d015e
INanaktuku. Y€pHbIE IBIPHI B sSApax
rajakTHK
Bcenennas. PazOeranue rajiakTuk.
Teopust bonbioro B3pbIBa.
90 PenukroBoe u3inyueHue 1 30 nenens bubmmorexa [TOK
yd ’ A https://m.edsoo.ru/ff0d015e
Mertaranaktrka. Hepeniennsie
po0JIEMbI ACTPOHOMHH
[ToBTOpenue kypca GU3NKHU: bubnnorexa [HOK
- 31
91-93 MEXaHUKa 3 Heae https://m.edsoo.ru/ff0d1784
IToBTOpeHue Kypca (hU3UKHU:
94-96 Monerns[ Has[y(ll))mj)xa 17§ 3 32 Henens bubmorexa HOK
YIp A https://m.edsoo.ru/ff0d1784
TEPMOIMTHAMHKA
[ToBTOpeHue Kypca GU3UKU: bubnuoreka [IOK
97-99 3 33
JJIEKTPOIMHAMUKA HEACTH https://m.edsoo.ru/ff0d1784
IToBTOpeHue Kypca (hU3UKU:
100-102 I(OJ'IC681.3HI/I$[ u B}(])IJ)'IHBI(I) OCHOBBI 3 34 uenens bubmmorexa [TOK
. ’ A https://m.edsoo.ru/ff0d1784
KBaHTOBOU (pU3UKH
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHMUE (68 1yacoB)
10 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHMU S
bubmuorexa [JOK
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 1 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 1
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kimnematitica 3 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica 4 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 3 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 10
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 5 1 bubnmnoreka [JOK
' TEOPHUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBBI TCPMOHHAMHKIL > 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 9 bubnuoreka [IOK

®a30BbIe IEPEXOIBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazaeny 12
Paznen 4. JIEKTPOIUHAMUKA
bu6mmoreka [IOK

4.1 IICKTPOCTATHKA > https://m.eds00.ru/7f41bf72
4.9 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 5 bubnnoreka HOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Utoro no pazneny 10

PesepBHOE Bpemst 1

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MarnuTtHoe nojue. IeKTpoMarHuTHast bubnuorexa [JOK
11 5 1 1
WHIYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazneny )
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4YeCcKHue U AIEKTPOMAarHUTHBIE 4 1 bubnuorexa [JOK
' KoJIe0aHus https://m.eds00.ru/7f41¢97¢
MexaHn4yecKkue U dJIEKTPOMarHUTHBIC bubnnoreka [JOK
2.2 3 1
BOJIHBI https://m.edsoo0.ru/7f41c97c
bu6nmoreka [JOK
2. 4 2
3 Onika https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATBHON TEOPUHU bubnmoreka [JOK
3.1 2 1
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no paszneny 2
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJeMeHTHl KBAHTOBOM ONTUKU 2 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

6

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNIEMEHTHI aCTPOHOMUU U acTpODH3UKH 4 ngg;;?:;igﬁﬁfﬂcgk
Hroro no pazneny 4
Paznen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 O6o6miaromniee IOBTOPEHHE 3 ngiﬁ&féiﬁﬁ/fﬂlc%c
Hroro no paszneny 3
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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IHOYPOYHOE IINTAHUPOBAHME (68 uacos)

otcyeta. [lepBbiii 3akoH HproToHAa.

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnble IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
®usuka — Hayka O pUpoeE.
Hayunsie MeTob1 MO3HAHUS
OK aroriero Mupa. Pois u mecto
1 b Py o P 1 bubmmoreka [JOK
U3UKHU B (DOPMUPOBAHUU
vp P o https://m.edsoo.ru/ff0c32e2
COBPEMEHHOM Hay4YHOU KapTUHBI
MHpa, B IPAKTUYECKON
JIeSITENLHOCTH JIIOACH
MexaHndecKkoe IBIKEHIE.

2 OTHOCHUTENBHOCTH MEXaHUYECKOTO 1 bubmmoteka IIOK
nerxenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE.

PaBHOMEpHOE IpsIMOJIMHEWHOE
JBH>KeHUE. PaBHOYCKOpEHHOE

3 MPSIMOJIMHEITHOE IBUKEHUE. 1
CBobOoaHOe nageHue. Y CKopeHue
CcBOOOIHOTO MaJAEHUS
Kpusonunelinoe nBukeHUE.

. llp o . Bu6motexa IJOK

BIDKEHHUE MAaTEPUAIIBHON TOYKH II
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[TpuHIIMT OTHOCUTEILHOCTHA
p bubnunoreka LIOK
5 lanmnes. MaeprimaabHbIe CHCTEMBI 1

https://m.edsoo.ru/ff0c3be8
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Macca tena. Cuia. [lpunnun
Cynepno3uiuu cui. Bropoii 3akoH
HprotoHa 11 MaTepuanbHON TOUKH.
Tperuii 3akon Herotona s
MaTepUaIbHBIX TOUYECK

3akoH BceMUpHOro tsaroreHus. Cumna
TskecTH. [lepBas kocmuyueckas
ckopocTh. Crila ypyrocTu. 3aKoH
I'yka. Bec Tena.

bubnunoreka LIOK
https://m.edsoo.ru/ff0c3d00

Cuna tpenus. Koapduument
TpeHusi. Cuiia COpOTUBIIEHUS TIPU
JBYDKEHUH TeJla B )KUIKOCTH WU
rase

bubnunoreka LIOK
https://m.edsoo.ru/ffOc3f76

[TocTymarenbHOE U BpamareabHOe
JBIKEHUE a0COIIOTHO TBEPIOTO
Teaa. MomenT cunibl. 11nedo cukbl.
VYcnoBust paBHOBECUsI TBEPAOTO Tea.
NMnynsc MaTepralbHONM TOYKH,
CUCTEMBI MaTepUATIbHBIX TOYEK.
Nmnynbc cunbl. 3aKOH COXpaHEHUs
HUMITYyJTbCa. PeakTUBHOE JIBIKEHHE

PaboTa 1 MOIITHOCTH CHIIBI.
Kunernueckas sHeprust
MaTepuaabHOW ToUkH. Teopema 06
M3MEHEHNN KNHETUYECKOW SHEPTUH.
[TorenmmansHas >HEPTHS.
[ToTenunanpHas >HEPrUs ynpyro
nehOpMUPOBAHHON MPYKUHBL. 3aKOH
COXpaHEHUsI MEXaHUYECKOW IHEPTUH

bubmmoteka IIOK
https://m.edsoo.ru/ff0c41a6

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4502
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10

11

Jlaboparopuas pabota
«MccnenoBanue CBsi3u pabOThI CHIIBI
C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Tella Ha IPUMEpPe
PacTSHKEHHS PE3UHOBOTO HKI'YTay»

KonrtponsHas pabora o Teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHHUS B MEXaHUKE

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4b74

12

13

14

15

OcCHOBHBIE TIOJIOKECHUS
MOJIEKYJIIPHO-KHNHETUYECKON
Teopun. BpoyHOBCKOE ABHKEHUE.
Huddys3us. Xapakrep IBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA.
Mogenu cTpoeHus ra3os, XKUIAKOCTEN
U TBEPABIX TEI

Macca monekyn. Konuuecto
BemectBa. [locTostHHas ABoraapo.
TennoBoe paBHOBecue. Temneparypa
u e€ uzmepenue. lllkana remneparyp
Lenbcus

WUneanpuerii raz 8 MKT. OcHOBHOE
ypaBHenne MKT. A6comtoTHas
TEeMIIEpaTypa Kak Mepa cpeIHen
KMHETUYECKOW SHEPIuu JBUKEHUS
MOJIEKYJI. YpaBHeHHEe MeHieneeBa-
Kiraneiipona

3akoH JlanbToHa. ['a30BbIC 3aKOHBI.
H3onporieccel B eanbHOM rase u
uX rpauueckoe MpeacTaBiecHIe

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4dc2

but6mmorexa [IOK
https://m.edsoo.ru/ffOc4fde
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16

Jlaboparopuas pabota
«MccnenoBanue 3aBUCHMOCTH
MEKIy MapaMeTpaMu COCTOSIHUS
Pa3peKEHHOTO ra3a»

17

18

19

20

21

Buyrtpennss sHeprus
TEPMOAMHAMUYECKON CUCTEMBI U
crniocoObl e€ n3mMeHenust. Konnuectro
TEIUIOTHI U paboTa. BHyTpeHH: s
SHEPrusl OJHOATOMHOIO UJECAIBHOTO
rasa. Buns! reronepenaun

VY enpHas TEMIOEMKOCTh BEIIECTBA.
KonuuecTBo TemnoTs! npu
Tertonepenaye. AnunadbaTHbIN
npouecc. [lepBrlii 3aK0H
TEPMOJAMHAMUKH U €r0 IPUMEHEHHE
K u3onporeccaM. HeobparumocTs
MpoueccoB B mpupoae. Bropoii
3aKOH T€PMOJUHAMUKHI

[Ipunuun nevictus u K11/
teruioBoi MamnHel. [ukn Kapao n
ero KII/[ .Oxomornueckue
MPOOJIEMBI TETIJIO3HEPTETUKH
Oo6o0maromuit ypox
«Monekynspras pusuka. OCHOBBI
TEPMOJANHAMUKI

KonTponbhas pabota no teme

«MonexynspHas ¢puzuka. OCHOBBI
TEPMOJIUHAMUKI

bubnunoreka LIOK
https://m.edsoo.ru/ff0c5952

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c5c36

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c600a

bubnunorexa LIOK
https://m.edsoo.ru/ff0c6938

but6mmorexa [IOK
https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

22

23

24

25

26

27

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue u xunenue. AOCOIIOTHAS
Y OTHOCHUTEJbHAs BJIAXKHOCTD
Bo3ayxa. Hacellennslit map.
VYpaBHeHHe TEII0BOro O6anaHca

TBépnoe Teno. Kpucrammueckue u
amopdHbIe Teaa. AHU3OTPOITHS
CBOWCTB KpHUCTaLIOB. Kujakue
kpuctajuibl. COBpeMEHHbBIC
Marepuaibl. [TnaBieHue u
KpUcCTaJUIM3anus. Y aenbHas TeroTa
rtanerus. CyOmumarus

Dnektpusanus Tel. DIeKTPUIECKUN
3apsn. JIBa Buaa 3JIEKTPUUECKUX
3aps10B. [IpOBOJIHUKY, TUAIEKTPUKH
Y TIOJTYITPOBOJTHUKH. 3aKOH
COXPAHEHHUS ANEKTPUUYECKOT0 3apsa

B3aunmopeiicTBue 3aps10B. 3aK0OH
Kynona. ToueuHslii aneKkTpUUeCKnuii
3apsan

Hanpsisk€HHOCTB AIEKTpUYECKOro
nosist. [IpuHnmn cynepnosuuuu
AJIEKTPUYECKUX MOJen. JInnnn
Hanpsbk€HHOcTU. Pabora cun
3JIEKTPOCTATUYECKOTO MOJIA.
[Torennman. Pa3HoCTh NOTEHIIMAIOB

IIpoBOOHMKY U TUANEKTPUKH B
AJEKTPOCTATUYECKOM I10JIE.
JsnexTpudeckas MPOHULAEMOCTb.

bubnunorexa LIOK
https://m.edsoo.ru/ff0c63b6

bubnunoreka LIOK
https://m.edsoo.ru/ffOc65f0

bubnmorexa LIOK
https://m.edsoo.ru/ffOc6bcc

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc6ced

but6mmorexa [IOK
https://m.edsoo.ru/ffOc6df2

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c7018

Dnekrpoémkoctb. Konnencarop.
DNeKTPOEMKOCTH IIIOCKOTO
KOHJIEHCAaTOpa. DHeprus
3apsHKEHHOT0 KOHAEHCAaTopa

28

Jlaboparopuas pabota "U3mepenune
NEKTPOEMKOCTH KOHJIeHcaTopa”

29

30

[TpuHIUI NEHCTBUS U TPUMEHEHNE
KOHJIEHCATOPOB, KOIMMMPOBAIHLHOTO
amnmnapara, CTpyHHOro MpUHTEpa.
DNeKTpocTaTUYeCKas 3allluTa.
3a3eMIIeHHE AIIEKTPONPUOOPOB.
DNEeKTPUYECKUM TOK, YCIOBHS €r0
cyuiectBoBanus. [10CTOSHHBIN TOK.
Cuna Toka. Hampsixenue.
Conporusnenue. 3akon Oma J1st
y4acTKa Ienu

ITocnenoBarenpHOE, NapaUIEIBHOE,
CMEIIaHHOE COETMHEHNE
poBOJIHUKOB. JIabopaTopHas paboTa
«M3yueHne cMenaHHoro
COEAMHEHUS PE3UCTOPOBY». 3aKOH
Owma 117151 MoJTHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3aMbIKaHUE.

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc74f0

31

PaboTa 1 MOLTHOCTH 3IEKTPHUUECKOTO
Toka. 3akoH Jlxoyns-Jlenna.
DNeKTpOHHAas MPOBOIUMOCTh
TBEPABIX METANIOB. 3aBUCUMOCTD
COIPOTHUBIICHUS] METAJIIOB OT

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838



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

Temreparypbl. CBEpXITPOBOIUMOCTb.
DJIEKTPUYECKUH TOK B BAKyyMe.
CBolicTBa 2JIEKTPOHHBIX MMyYKOB

32

[TonmynpoBOTHUKH, UX COOCTBEHHAS
Y IPUMECHAsI TPOBOANMOCTD.
CaoiicTBa p—N-miepexo/a.
[TonynpoBOIHUKOBBIE TPUOOPHI.
DIEeKTPpUYECKHI TOK B pacTBOpax U
pacmiaBax 3JIeKTPOJIUTOB.
DNEKTPOIUTHYECKAS AUCCOIUAITMS.
DneKTpoan3. JNEKTPUUIECKUI TOK B
ra3zax. CaMOCTOSITEIbHBIN U
HECAMOCTOSTENbHBIA pa3psl.
Momnnus. 1lnazma

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

33

34

KonTponbnas pabota mo Teme
«Qnekrpocraruka. [locTossHHBIN
3JeKTpuYecKuii ToK. Toku B
Pa3IUYHBIX Cpeax»

PesepBHblit ypok. KonTposbHas
pabota no Teme "DiIeKTpoArHAMHKA"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc8a8a

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



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

JJIeKTPOHHbIE

Bcero

KonTposabHubie
padoThI

Hara uudgponbie
u3ydeHusi oOpa3zoBaTe/ibHbIE

pecypchl

IIpakTHyeckue
padoTshI

IlocTosTHHBIC MAarHUTEL U UX
B3aUMOJICHCTBHE. MaruuTHoE moJe.
BexTop MarHuTHON MHAYKIUU.
JIvHUM MarHUTHOW MHIYKIUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9778

MarsuTHO€ 1noJje NpPOBOJHUKA C
TokoM. OmnbIT DpcTeaa.
B3anmopeiicTBre NpOBOJHUKOB C
TOKOM. J[eiiCTBHE MarHUTHOTO MOJISI
Ha JBIKYILYIOCS 3apsKCHHYIO
yactuy. Cuna Jlopenna. Pabota
cuisl JIopeHna

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c98fe

DneKTpOMarHuTHas MHIYKIIHS.
[ToToK BEeKTOpa MarHUTHOM
uaayknuu. DJ1C uHAYKIIN. 3aKoH
NEKTPOMAarHUTHOW MHIYKIINH
@®apaned. MHIyKTUBHOCTS. fIBIcHNE
camounaykiuu. JJ1C
CaMOMHIYKIMH. DHEPIHsl

MAarauMTHOI'O ITOJIA KaTyIIKU C TOKOM.

DJIEKTPOMArHuTHOE T0JIe

JlaGopatopHnas pabora
«HccnenoBanue sABICHUS
AJIEKTPOMArHUTHON MHYKIIAN

bubmuoreka [JOK
https://m.edsoo.ru/ffOcal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0ca150

KonrponsHas pabora o reme
bubmuorexa [JOK

M . 1 1
«MarnuTHoe€ 1oJje https://m.edsoo.ru/ffOcad58

BHGKTpOMaFHI/ITHaH HHAYKOHS

CBO0OOIHBIE MEXAHUYECKUE

koseOaHus. 'apmoHnyeckue
bubmuorexa [JOK

KoJ1eb Y% 1
JICOAHUA. Y paBHeHHe https://m.edsoo.ru/ffOcaf06

TapMOHHYECKHUX KoyieOaHUil.
[IpeBparenue suepruu

Jlaboparopras pabora
«HMccnenoBanne 3aBUCUMOCTH
nepuoja Majblx KojiebaHuil rpy3a Ha 1 1
HUTH OT JJIUHBI HUTH U MacChl
rpy3a»

KonebarenbHbIN KOHTYD.

CBoOOAHBIC PTIEKTPOMArHUTHBIE

KoJe0aHus B UIeaIbHOM

Kosie0aTenbHOM KOHTYpE. 3aKOH

COXpaHEHMs SPHEPTUHU B UJ€ATbHOM
Kosie0aTeIbHOM KOHTYpE. 1
IIpencraBneHue o 3aTyxarommx

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

KoseOaHusx. BelHyKIeHHbIE
MEXaHUYCCKHE KOJICOaHNs.
Pesonanc. BeinyxaeHHbIe
OJICKTPOMArHMTHBIC KOJ'Ie6aHI/I${

IlepemennsbIit Tok. CHHYCOUJAJIBHBIN

MepeMEeHHbIN TOK. MOIIHOCTh
bubmuorexa [JOK

€pEMEHHOI0 TOKa. A 1
TEPEMEHHOTO TOKa. AMILTHTYIHOS 1 https://m.edsoo.ru/ffOcbd34

NeicTByrolee 3HaYeHHE CUIIbI TOKa
Y HanpsHKeHUs Y CTPOMCTBO U



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cbd34

IIPaKTUYECKOE IPUMEHEHUE
JIEKTPUUYECKOr0 3BOHKA, FeHepaTopa
MIEPEMEHHOI0 TOKa, IMHUH
aJIeKTponepeaay

10

11

12

Mexanuueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuon.
CkopocThb pacnpocTpaHEHHS U
JuinHa BosHEL. [lonepeunsie u
MIPOJIOJILHBIE BOJHEI. 3BYK.
CkopocTb 3ByKa. [ poMKOCTB 3ByKa.
BricoTa Tona. TemOp 3ByKka

DJIEKTPOMArHUTHHIE BOJIHBI, UX
cBolicTBa U ckopocTh. [llkana
AJE€KTPOMArHUTHBIX BOJIH.
[IpuHUMIBI paIUOCBS3U U
TCIICBUACHUS. Pa3BI/ITI/I€ CpG}ICTB
cBs3u. Pagnostokamust

KonrtponbHas pabdora «Konebanus u
BOJIHBD»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

bu6nmoreka [JOK
https://m.edsoo.ru/ffOccfe0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc6f8

13

[IpsmonnHENHOE pacpoCTpaHEHHE
CBETa B OJIHOPOJHOM Cpeje.
Toueunslil UCTOYHUK cBeTa. JIyu
cBera. OTpakeHue cBeTa. 3aKOHbI
oTrpaxkeHus ceerta. [loctpoenue
M300paXEHUI B IIIOCKOM 3€pKaJe.
[Ipenomnenne ceera. [lonHoe
BHYTpPEHHEE OTpa’KEeHUE.
[IpenenbHbIiA yroJ MOJHOTO
BHYTPEHHETO OTPAKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

14

15

16

Jlunssl. [TocTpoenue n3obpaxkeHuil B
nuH3e. Popmysia TOHKOM JIMH3HI.
YBenuuenue nuH3bl. Jucnepcus
cBeta. CIIOXKHBIN cocTaB 6e1oro
ceera. [[Ber. UnTepdepentus cera.
Hudpaxius csera. Judpakunonnas
pemérka. [lonepeyHoCcTh CBETOBBIX
BosH. [lonmspusanus csera
JlaGopaTopHas paborta «3mepeHue
MOKa3aTesl MPEIOMIICHHS CTEKIIa
Jlaboparopnas pabota
«HccnenoBanue CBOWCTB
M300paXeHUI B TUH3AX)

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd67a

17

18

19

[TocTynatel cienuaibHOU TEOPUH
OTHOCHUTEIIbHOCTH.
OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH. 3aMe]JICHHUE
BPEMEHM U COKPAILLEHUE JITTUHBI.
OHeprus U UMITYJIbC
pENATUBUCTCKON YacTulbl. CBA3b
MAaccChl € SHEPrUel U UMITYIbCOM.
DOHeprus NoKos

KonrtponsHas padora «OnTHKa.
OcCHOBBI CIELIMATIBHON TeOpUU
OTHOCHUTEIILHOCTH»

®otonbl. opmyna [Tnanka.
DHeprust 1 UMITYJIbC (POTOHA.
OTKpBbITHE U HCCIIET0BAHUE
dotorddekra. 3aKoHbBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

bubmuorexa [JOK
https://m.edsoo.ru/ffOcf6f0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfel6



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

20

dororddekra. YpaBHeHHE
OiiHmTelHa 11 potodrddexra.
«Kpacnas rpanuna» dpotodrddekra.
Hapnenwne cBeta. OnbiTel 11. H.
JleOeneBa. XuMH4eCcKoe JIeiicTBUE
cBeTa

Pemenue 3amau mo treme «ONeMEHTEI
KBAaHTOBOM OIITHKH)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0302

21

22

23

Monens atoma Tomcona. OnbITbI
Peszepdopna no paccestHuo o-
yactull. [L1anerapHas Mozenpb
aroma. Ilocrynatel bopa. U3nyyenue
U TorjoueHue GoTOHOB PU
Iepexo/ie aTomMa ¢ OJHOI0 YpOBHS
SHEPIUM Ha ApYyrou. Buasl criekTpos

BonnoBeie cBoiicTBa yacThll. BosHbI
ne bpoins. KopnyckynsipHo-
BOJIHOBOH nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIy4CHHUE.
OTKpBITHE PaJUOAKTUBHOCTH.
OmnsiTel Pesepdopaa no
ONPEIETICHUIO COCTaBa
PaaUOAKTUBHOIO U3ITYy4EeHUS

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbga-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnazn. ['aMMa-n3inydeHue.
CgoiicTBa anbda-, 6era-, raMma-
n3nydeHus. Bnusaue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d091a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0ca8



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

PaaOaKTUBHOCTH HA KHUBBIC
OpraHu3Mbl

24

OHeprus cBA3M HYKJIOHOB B S7pe.
Snepubie peakuuu. SnepHbii
peaktop. [IpobiemMbl, TEPCIIEKTHBEI,
JKOJIOTUYECKHE ACIIEKTHI A1epHON
SHEPreTUKU. JJIIEMEHTapHbIE
YaCTHLIBL.

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

25

26

27

Oransl pa3BUTUS ACTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMUHM. Bun
3BE3aHOrO Heba. Co3Be3ausl, ApKue
3BE3/1bl, INIAHETHI, UX BUIUMOE
neuxeHue. ColnHeuHas cucTeMa.
Connue. ConHevyHast aKTUBHOCTb.
NcTtounuk sneprun CosHua U 3BE3]T

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI [TIABHOU
IIOCJIEI0BATENBLHOCTH. BHYyTpEeHHEE
cTpoeHue 3B€311. COBpEMEHHBIE
MIPEACTABICHUS O IIPOUCXOKICHUU U
sporronny CoJtHIa U 3BE3

Muneunsiii Ilyte — Hama 'anakTuka.
ITonoxxenne u nBuxenne CosHLa B
lNanakrtuke. I'anaktuku. Y€pHbIE
JBIPBI B iJpax rajakTuk. BeenenHas.
Pazberanue ranaktuk. Teopus
Bosnbiioro B3psiBa. PenukToBoe
u3nydyeHue. MerarajgakThka.



https://m.edsoo.ru/ff0d1356

Hepermennsie npo0iaembl
aCTPOHOMHHU

28

29

30

31

32

KonTponbHas padota «meMeHTHI
aCTPOHOMHUU U ACTPOPUIUKI

O6o0maromuii ypok. Poibs u mecto
(bU3UKH U aCTPOHOMHUH B
COBPEMEHHOI HAyYHOU KapTHUHE
Mupa

O606maromuit ypok. Poib
(hbU3UYIECKOi TeOpUH B
(hopMHUPOBAHKH MPEICTABICHUH O
(hbU3UYECKON KapTHHE MUpPA

O6o6maromuii ypok. Mecto
¢u3nvecKkoil KapTUHBI MHUpa B
o01IeM psiy COBpEMEHHBIX
€CTECTBEHHO-HAyUHBIX
MIPEJCTaBICHUNA O IPUPO/IE
PesepBHbIii ypok. MarautHoe mnoiie.
DNeKTpOMarHuTHasi UHIYKIUS

33

PezepBublii ypok. Ontrka. OCHOBBI
CHEelUaJIbHON TEOpUHU
OTHOCHUTEIIbHOCTH

34

Pezepusiii ypok. KBanrosas ¢usuka.
DNeMEeHTBI ACTPOHOMUH U
acTpopU3UKH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBaHusi

10.1

JIeMOHCTpHPOBATH HA PUMEPaxX Pojb U MECTO (PU3UKH B (POPMUPOBAHUH
COBPEMEHHOM HAay4yHOM KapTUHBI MHpAa, B PAa3BUTUU COBPEMEHHOMU
TEXHUKH U TEXHOJIOTHM, B IPAKTUYECKON EATEIBHOCTH JIFOACH

10.2

Y4YuTBIBaTh TPAHHUIBI NMPUMEHEHUS H3YYCHHBIX (U3NYECKUX MOIENEi:
MaTepuanbHas TOYKA, WHEpIMaNbHAs CHCTEMa OTCYETa, aOCONIFOTHO
TBEPIOE TENO, UACANBHBIN ra3; MOIETU CTPOSHHS ra3oB, KHJIKOCTEH H
TBEPABIX TeN, TOYCYHBIA ODICKTPUYSCKHH 3apsii — TPH PEIICHUU
¢bu3nvecKkux 3a1aq

10.3

Pacno3naBate ¢usnueckue siBiaeHUS (MPOLECChl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJIEKYSIPHO-KHHETHYECKOH Teopuu
CTPOEHHS  BeIlecTBa U  JJEKTPOJMHAMHUKH:  PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE ABM)KEHUE, CBOOOIHOE MaJIeHHE Te,
JBUKCHHE TI0 OKPY>KHOCTH, HHEPIHS, B3auMozeicTeue Teir; nuddysns,
OpOYHOBCKOE [JBUXXCHHME, CTPOCHHUE JKUAKOCTEH U TBEPABIX T,
U3MEeHeHHe 00bEéMa TeJl NpU HarpeBaHWU (OXJIAKIEHUH), TEIUIOBOE
paBHOBEcHE, MCIApeHue, KOHJEHCAlMs, IJaBIeHHUEe, KPUCTAJUIM3alUs,
KHUIIEHUE, BIAXHOCTh BO3/lyXa, MOBBILICHUE [ABJIEHUS Tra3a IpH €ro
HarpeBaHuM B 3aKPBITOM COCYJI€, CBSA3b MEXKY apaMeTpaMu COCTOSHUS
rasa B U30Ipolieccax; JIEKTPU3aLus Tell, B3aUMOIEHCTBUE 3apsiioB

10.4

OnuceBaTh MEXaHHUYCCKOEC JBHKXCHHC, HCIIOJIb3Ys (1)I/ISI/I‘~ICCKI/I€
BCJIIMYUHBI: KOOpAWHATA, IIYyThb, NEPEMCUICHHUE, CKOPOCTb, YCKOPCHHC,
Macca T1eja, Cuijia, UMITYJIbC TCJIa, KHHCTHUYCCKAsd SHCPIrud, IOTCHIUAJIbHAsA
OHEpIrus, MCEXAaHNYCCKaAA pa60Ta, MCXAaHHUYCCKad MOIIHOCTh; IIpH
OIMMMCAHUN MNPAaBUJIIBHO TPAaKTOBATb (1)H3H‘-ICCKHI>1 CMBICJI HCIIOJIB3YCMbIX
BCJIIMYNH, HX 0003HaYeHHUS U CAMHUIIBI, HaXOAUTb (I)OpMy.]'IBI,
CBA3LIBAOIINEC JTAHHYIO (i)I/ISI/ILIeCKYIO BCJIMYHHY C APYTYUMH BCINYNHAMU

10.5

10.6

OnuceiBaTh U3y4YECHHBIE TEIJIOBBIE CBOMCTBA TENl M TEIJIOBHIE SBJICHUSA,
UCTIONB3Yysl (U3UYECKUEe BEJIMYHMHBI: JaBJICHHUE Tas3a, TeMmIeparypa,
CpelHsIsl KUHETUYECKas DHEpPrus XaOTUUYECKOIro JABMXKEHUS MOJIEKYII,
CpeIHEKBaJpaTUYHasi CKOPOCTb MOJEKYJ, KOJHYECTBO TEMJOTHI,
BHYTPEHHSISI DHEPTHUs, padoTa rasza, KodQPHUIMEHT MOIE3HOr0 AeHCTBUS
TEIUJIOBOTO  JBUTATENS; MPU ONHCAHUM TMPABUIBHO TPaKTOBATh
(U3MYEeCKUN CMBICT WCIONB3YEMbIX BEIWYUH, HUX OOO3HAYEHUS U
€IMHUIIBI, HaXOIUTh (POPMYJbI, CBS3BIBAIOIINE JaHHYIO (DU3UUECKYIO
BEJIMYMHY C IPYTUMH BEIMYHMHAM

OnucelBaTh M3ydEHHBIE DJJEKTPUUECKHE CBOWCTBA  BELIECTBA U
ANEKTpUYECKHUE SIBJICHUS (IIPOLIECCHI), UCTIONB3Ys GU3NYECKUE BEITUUUHBI:
INEKTPUYECKUIN 3apsf, 3JIEKTPUUECKOE II0JIe, HANpPsKEHHOCTH OIS,
MOTEHIIMAJ, Pa3HOCTh TMOTEHUHUAIOB; IMPU OINHWCAHUU MPABHIBHO
TPAaKTOBaThb  (PU3MUYECKUII CMBICH  HUCMOJNb3YEeMBIX  BEIHYMH, HX




10.7

10.8

0003HAYCHHS U €IWHUIIBI; YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOIINE JaHHYIO
(U3MYECKYIO BEJIMUMHY C IPYTMMHU BEJIMYMHAMU

aHAIM3UPOBaTh  (U3UYECKUE TMPOLECChl U  SIBICHUSA, HUCIOJb3Ys
¢u3nvecKkne 3aKOHbI U MPUHILUIIBL 3aKOH BCeMHUpHOTo TaroreHus, I, Il u
Il 3akonbpl Hpl0TOHA, 3aKOH COXpaHEHUS MEXaHUYECKOM SHEPruu, 3aKOH
COXPAHEHHS HMIIYJbCA, MPUHLIUI CYNEPIO3ULMUA CWJI, IPHUHLHII
paBHOMpABUS  HMHEPIHUAIBHBIX  CHUCTEM  OTCYETa;  MOJIEKYJSPHO-
KMHETUYECKYIO TEOpPUI0 CTPOEHHUS BEILECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpenHell KHHETUYECKOM DSHEpPruM TEIUIOBOTO JBIMXKEHHS MOJIEKYNT C
aOCOIFOTHOM TeMIepaTypoid, TEpBBIA 3aKOH TEPMOJUHAMUKU; 3aKOH
COXPaHEHHUS AIIEKTPUUECKOro 3apsia, 3akoH KyrnoHa; nmpu 3ToM pa3nudarh
CIIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKECHHUE U
ycJI0BHs (TpaHUIlbI, 00JIACTH) TPUMEHUMOCTH

OOBSACHATH OCHOBHBIC MPHHLMIBI JCHCTBUS MAallWH, OPUOOPOB U

TCXHHUYCCKHX YCTpOﬁCTB; pa3in4yaTb  YCJIOBUA  HUX 0€3011aCHOTO
HCIIOJIF30BAHUS B IIOBCEIHEBHOM KU3HHU

10.9

Brimoaaare SKCIICPUMCHTBI IO HCCICOOBAHUIO (1)I/I3I/I‘-ICCKI/IX SIBJIEHUU U
MPOIIECCOB C MCIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX HM3MEPEHUH; MpPHU
aToM (opMmynHpoBath MpobieMy (3amady) W THUIIOTE3y Y4eOHOTO
IKCIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEUIOKEHHOTO 000PYA0BaHUS,
MIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOBI

10.10

OcymiecTBIATh NPsSMbIE ¥ KOCBEHHBIE N3MEPEHUsT (PU3MUECKUX BEIIMYNH;
IIPU 3TOM BBIOMpaTh ONTUMAJIbHBIM CIIOCOO M3MEpPEHMsI M HCII0JIb30BaTh
M3BECTHBIE METO/IbI OLIEHKHU NIOTPEIIHOCTEN U3MEPEHU

10.11

HccnenoBaTh 3aBHCHMOCTH  MEXAY (DU3MUECKUMH BEIMYMHAMU C
HCIOJIb30BAHUEM IIPSAMBIX HM3MEPEHUN; IMPU OTOM KOHCTPYHPOBATh
YCTAHOBKY, (UKCHUPOBATh pE3yJAbTaThbl IOJIYYEHHOW 3aBHCHMOCTH
(u3MUecKUX BENWYMH B BHUJE TaONHIl U TpadUKOB, AeTIaTh BBIBOIBI IO
pe3yiabpTaTaM UCCIEI0BAHMS

10.12

10.13

CobnronaTh nmpaBuiia 6€30MaCHOTO TPYy/Aa MPHU MPOBEICHUN UCCIICTOBAHHM
B paMKax Y4eOHOro »SKCIEpUMEHTa, Yy4yeOHO-HCCIIEeOBATENbCKON |
MPOEKTHOM JIEATEIILHOCTH C UCTIOIH30BAHUEM HU3MEPHUTEIBHBIX YCTPOICTB
1 J1abopaTopHOro 000pyI0BAHUS

Pemarp pacu€rHble 3a7auM C SBHO 3aJaHHOW (U3NYECKOW MOJEIbIo,
UCHOJb3Ys (pr3HUecKue 3aKOHbBI U IPUHIIHUIIBI; HA OCHOBE aHAJIN3a YCIOBHS
3a/1a4M BBIOUPATh PU3NYECKYIO MOJIENb, BBIIEIATH (PU3NUYECKUE BETUUNHBI
u (GopMysbl, HEOOXOaUMBIE AN €€ pelleHUs, MPOBOAUTH PACUETHI U
OLICHHMBATh PEAIbHOCTD MOJIYYEHHOTO 3HAaYeHUs (PU3NUECKON BEIMUUHBI

10.14

Pemate KA4eCTBEHHBIE 3a1a4u: BBICTPauBaTh JIOTHYECKU
HENPOTUBOPEUYUBYIO ILIENIOYKY PACCYXKACHUN C OIOPOM Ha H3y4YEHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SIBJICHUS

10.15

Hcnonp3oBath mpu  pemieHud  y4eOHBIX  3a/Jad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJOIMHM JUIS TIOMCKAa, CTPYKTYpUPOBAHUS,
UHTEpIpeTalii W TPEICTaBICHUS Y4eOHOW W HAyYHO-TIOMYJISPHOI
uHpOpMalMY, TOJYYEHHOM M3 PAa3IUYHBIX HCTOYHHUKOB; KPUTHUYECKH
aHAJIM3UPOBATH MOIYYaeMyI0 HH(OPMALIHIO




10.16

[IpuBoauTh TpUMEpHl BKJIAJa POCCHHUCKUX U 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKU, O0BSICHEHUE IIPOLIECCOB OKPYIKAIOIIEr0 MUPA,
B pa3BUTHUE TEXHUKU U TEXHOJIOTUN

10.17

10.18

11 KITACC

Hcnonb30BaTh TEOpeTHUSCKUE 3HAHUS 110 (PU3UKE B IIOBCETHEBHOM YKH3HU
sl obecrieueHusi OE30MacHOCTH TIpH  oOpalleHuu ¢ mnpudopamu |
TEXHUYECKUMHU YCTPOUCTBAMH, JUISI COXPAHEHUS 3/I0POBBS U COOIOICHMS
HOPM 9KOJIOTHYECKOTO TIOBEICHUS B OKPYXKAOIIEH cperie

PaGOTaTB B I'pYIIIC C BBINMOJHCHUCM PA3JIMYHBIX COLOHUAJIBHBIX pOJICfI,
IJIAHUPOBATh PA0OTY I'PYIIIBI, PAIlHOHAIBHO PACIPEENIATh 00S3aHHOCTH
" IUNIAHUPOBATH ACATCIIBHOCTH B HCCTAHAAPTHBIX CUTyallUusAX, aACKBATHO
OLICHMBATh BKJAJ KaXKIOTO W3 YYACTHUKOB TPYIIBl B pEIICHUE
paccMaTpuBaeMoi poOIeMbl

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble MpeaAMeTHBIE Pe3YIbTATHI OCBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMBbI cpeHero 001mero 06pa3oBaHus

111

JIeMOHCTpHUPOBATh HAa MpUMEpax pojb U MECTO (PU3UKH B (POPMUPOBAHUU
COBPEMEHHOM HAy4yHOM KapTUHbI MHpA, B Pa3BUTUU COBPEMEHHOHN
TEXHUKM UM TEXHOJIOTMH, B TIPAKTHYECKOM JAEATEIbHOCTU JIIOJICH,
LEJIOCTHOCTD U €TMHCTBO (PU3HUECKON KapTUHBI MUPA

11.2

Y4YuTBIBaTh TPAHHUIBI NPUMEHEHUS H3YYCHHBIX (U3NYECKUX MOJCIEH:
TOUCYHBIN JJIEKTPUYECKUM 3apsf, sIepHas MOJAEIb aToMa, HYKJIOHHas
MO/IEJIb AaTOMHOTO SIApa MPH peIIeHUH (pU3nIecKux 3a1a4d

11.3

Pacnio3naBate (usnyeckue siBIeHHsS (TPOLECCH) M OOBSICHATH HUX Ha
OCHOBE 3aKOHOB JIEKTPOJMHAMUKN ¥ KBAHTOBOW (DU3UKU: dIEKTpUUECcKas
MIPOBOJAMMOCTD, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JEHCTBUS
TOKa, B3aMMOJEHCTBHE MAarHUTOB, D3JEKTPOMAarHUTHAs HWHAYKIUS,
JeficTBIE MarHUTHOTO MOJISl HAa MPOBOJHUK C TOKOM U IBUKYLIHUIICS 3apsi,
JIEKTPOMArHuTHbIE ~ Kole0aHWs W BOJIHBI, IPSIMOJIMHEMHOE
pacnpocTpaHEHHE CBETa, OTPaKEHUE, MPEeIOMIICHHE, HWHTepepeHLus,
IUQpakLus U MOIIpU3aLMs CBeTa, JUCTIEPCHsI CBETA, (OTOINEKTPUIECKUI
abpdext  (potorddekr), cBeTOBOE  AaBICHUE, BO3HUKHOBEHHE
JIMHENYaToro CIEeKTpa aToMa BOJOPOJA, ECTECTBEHHAs U NCKYCCTBEHHAs
PaOaKTUBHOCTb

11.4

OnuceIBaTh NU3y4yEHHBIE CBOWCTBA BEIIECTBA (AIEKTPUYECKUE, MATHUTHBIE,
ONTUYECKUE, JIJIEKTPUUYECKYI0 TPOBOAMMOCTb PA3IUYHBIX Cped) H
ANIEKTPOMAarHUTHBIE SIBIEHUS (MPOLIECCHI), HCIOJIBb3YysAd (pU3NYEecKue
BEJIMYMHBL:  DJIEKTPUYECKUH  3apsii, CWIa TOKa, JJIEKTPUUYECKOE
HampspKeHUe, DJIEKTPUYECKOe COMPOTUBIEHUE, Pa3HOCTh IMOTEHIIMAJIOB,
OJIC, paboTta TOKa, MHAYKIMS MarHUTHOTO MOJs, cuia Amrepa, cujia
JlopeHnia, HHIYKTUBHOCTb KaTYIIKH, OJHEPrUsl AIIEKTPUYECKOTO H
MarHuTHOTO TOJEeH, Mepuox W 4YacTora KoyiebaHui B KosebaTeabHOM
KOHType, 3apsJi M CWwia TOKa B IIPOLECCE TIapMOHUYECKUX
JIEKTPOMArHUTHBIX KojeOaHui, (HOKyCHOE paccTOsIHME U ONTHYecKas
CHUJIa JIMH3BL, IPU OMUCAHUU MPABWIBHO TPAKTOBATh (PU3UUYECKHUI CMBICI
UCMOJb3yEeMbIX BEJIWYMH, WX OOO3HA4YEHHsS W E€AMHHUIBI, YKa3bIBaTb
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(GopMyIIbl, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIMYHHY C JIPYTHMMHU
BEJIMYUHAMHU

OnuchiBaTh U3yYEHHBIC KBAHTOBBIC SIBJICHHUS U IPOIECCHI, HCIOIb3Ys
(Gu3MYeCKrue BEJIMYMHBL: CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M YacTOTa CBETa, HJHEPrHs W MMIYJIbC (OTOHA, TMEPHOJ
MoJIypacmaja, SHEPrus CBSI3M aTOMHBIX S7Iep; PH OMUCAHUH TPABUILHO
TPaKTOBaTh (DU3MYECKHH CMBICI  HCIONB3YyEeMbIX  BEIHYUH, HX
0003HAYCHHUS U CMHHMIIBI; YKA3bIBATh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO
GbU3NYECKYIO BEIIMYUHY C JIPYTUMH BEJIUYMHAMM, BBIYUCIATH 3HAUCHHE
(U3UYECKON BEITMUNHBI

11.6

11.7

Ananu3upoBaTh (U3MYECKHE TIPOLECCHl U SBICHMSA, HCHOJb3YA
(1)I/I3I/I‘-IGCKI/I€ 3aKOHBI n MIPUHIUIIBI: 3aKOH OMa, 3aKOHBI
[IOCJIeI0BATENbHOIO U MAPAJIEIbHOIO COEAUHEHHs TPOBOIHUKOB, 3aKOH
Jlxoyns — JleHma, 3akOH 3JIGKTPOMAarHUTHOM MHIYKLUHU, 3aKOH
NPSIMOJIMHEHHOTO PacHpOCTPAHEHUs] CBETa, 3aKOHbI OTPAKEHMs CBETa,
3aKOHBI MPEJIOMJICHHS CBETa, ypaBHeHUe DiHImTelHa s poTorddekTa,
3aKOH COXpPaHEHHMsl HHEpPruM, 3aKOH COXPAHEHHUs MMIIYJIbCa, 3aKOH
COXPAHEHUsl JIIEKTPUYECKOrO 3apsifia, 3aKOH COXPAHEHUS MacCOBOIO
qucia, noctynarsl bopa, 3akoH pajnOaKTUBHOIO pacnaja; Mpu 3TOM
pa3nuyarh CIOBECHYI (DOPMYIHpPOBKY 3aKOHA, €0 MaTeMaTH4eCKOe
BBIpaXEHHE U YCIOBHS (TPaHULbI, 00JACTH) IPUMEHUMOCTH

OnpenensTb HampaBlI€HHE BEKTOpa MHIYKIMM MAarHUTHOTO MOJIs
MIPOBOJIHMKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeniia

11.8

11.9

11.10

11.11

11.12

Crpouth U ONUCHIBaTh U300paKeHHUE, CO3aBAEMOE INIOCKUM 3E€pKaJIOM,
TOHKOM JIMH301

BBIMOTHATE AKCIIEPUMEHTHI 110 MCCIICIOBAHUIO (PU3MYECKUX SIBICHUH U
MPOIIECCOB C MCIOJIB30BAHUEM TPSIMBIX M KOCBEHHBIX HU3MEPEHUI; MpH
5ToM (QopMmynupoBaTh MpobieMy (3aJady) U THUINOTe3y Yy4eOHOro
IKCIIEPUMEHTA, COOMPaTh YCTAaHOBKY M3 IPEATI0KEHHOro 000pya0BaHN,
MIPOBOJIUTH OMBIT U (POPMYITMPOBATH BBIBOBI

OcymiecTBIATh NpsSMble M KOCBEHHbIE U3MEPEHUsT PU3NUECKUX BEIUYHH;
IIPY 3TOM BBIOMPATh ONTHUMAJBHBIM CIOCOO M3MEpPEHUsI U HMCIONIb30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUM

HccnenoBaTh 3aBUCUMOCTH (PU3UYECKHX BEIWYMH C HCIOJIB30BAHHEM
MPSIMBIX U3MEPEHUIT; TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh
pe3yabTaThl TOJYYCHHOM 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BHUIE
TaOIUIl ¥ TPaUKOB, JIeTaTh BEIBOJBI 110 pe3yIbTaTaM HUCCIETOBaHUS

CobmromaTe  mpaBuja  Oe3omacHOro Tpyla TpU  IPOBEIECHUHU
ucciaeoBaHUM B paMKax ydyeOHOro  OSKCHepUMeHTa, ydeOHo-
UCCIIEIOBATENIbCKOM M MPOEKTHOM JAEATEeNbHOCTH C HCIOJIb30BaHUEM
M3MEPUTENIbHBIX YCTPONCTB U JaOOpaTOPHOTO 000pYyI0BaHUS

11.13

Pemarp pacu€rHble 3amauM C SBHO 3aJaHHOW (U3NYECKOW MOJEIbIo,
UCHOJB3Ys (pr3HUecKue 3aKOHBI U IPUHIIHUIIBI; HA OCHOBE aHAJIN3a YCIIOBHS
3aJ1a4¥ BRIOUPATh PU3NYECKYIO MOJIENb, BBIIEIATH PU3NUECKUE BETHUNHBI
u (GopMysbl, HEOOXOMUMBIE A €€ pelIeHUs, MPOBOAUTH PACUETHI U
OLICHUBATh PEAIbHOCTD MOJIYYEHHOTO 3HAYeHUs (PU3NUECKON BEIMUNHBI




11.14

Pemarp KaueCTBCHHbBIC 3a/1auH: BBICTPanBaTh JIOTUYECKHU
HEMPOTUBOPEUNBYIO IIEMIOYKY PACCYXICHUH C OMOpOil Ha H3YyYEHHBIE
3aKOHBI, 3AKOHOMEPHOCTHU ¥ (PH3UYECKHE SIBICHUS

11.15

Hcnonp3oBaTh TpH  pemIeHHMH  Yy4eOHBIX  3aJad  COBPEMEHHBIC
UH(GOPMALIMOHHBIE TEXHOJOIMH JUIsl TIOMCKAa, CTPYKTYpUPOBaHUS,
WHTEpOpPETAllMd M TPEACTaBICHUS Yy4eOHOM W HaydHO-TOIYJISIPHON
uHpoOpMalUY, TOJIYYEHHOW M3 Ppa3IUYHBIX HCTOYHUKOB; KPHUTUYECKU
aHAIM3UPOBATh IOTY4aEMYI0 HHPOPMAIIHIO

11.16

11.17

11.18

OOBSICHATh MPUHIMIBI JEHCTBUS MAaIIUH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBHS HX O€30M1aCHOTO MCIOJIb30BAaHUS B
MTOBCEIHEBHOM JKU3HU

[TpuBoaUTE TpHMEpHI BKJIaga POCCHHCKHX U 3apyOEkHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU M TEXHOJIOTHH

Hcrosp30BaTh TEOPETUUECKHE 3HAHUS 110 (PU3UKE B TOBCETHEBHOM )KU3HH
i obecrieueHust 0€30MAacCHOCTH Tpu  OOpameHHH ¢ TpudopaMu U
TEXHUYECKHMH YCTPOUCTBAMH, JUISI COXPAHCHUS 3I0POBbSI U COONIOCHHS
HOPM 9KOJIOTHYECKOT0 MOBEJICHUS B OKPYKAIOLIeH cperie

11.19

PaGorars B rpymme C BbIIOJIHEHUEM pPa3IMYHbIX COLIMAIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYIIIIBI, PAMOHATBHO pacCHpeAessaTh 0OS3aHHOCTU U
IUIAHUPOBATL ACATCIIBHOCTb B HECTAHAAPTHBIX CHUTyallUAX, AACKBATHO
OLICHUBATh BKJAQJ KaXJOr0 U3 YYaCTHUKOB TPYNNbl B peElICHHE
paccmaTpruBaeMoil mpoOIeMbl

HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KJIACC

Kon

paszieia

Kon

MPOBEPSIEMOro IIpoBepsiemble 1eMEHTHI COIePKAHUS
3JIeMeHTa

OU3NKA 1 METOJAbI HAYYHOI'O [TIO3HAHUW A

®usuka — Hayka o npupoje. HayuyHnble MeTOIbl TTO3HAHUA
11 OKpYyXarolero mMupa. Poilb 3KCnepuMeHTa M TEOPHH B
IPOLIECCE NMO3HAHUS NPHUPOJIbl. DKCIEPUMEHT B (DU3HKE

MonenupoBanue QU3NYECKUX SBICHUH U IPOLIECCOB.
Hayunsle runore3pl. PuU3nYeCKUE 3aKOHBI M TEOPHH.
['panuIel npuMeHUMOCTH (pU3MUecKuX 3aKoHOB. [IpuHIMI
cooTBercTBUs. Ponmb M MecTo QU3MKU B (OPMHPOBAHUHU
COBPEMEHHON HAay4YHOW KapTHUHBI MHUpPA, B MPAKTHYECKOU
JeATEIbHOCTH JIFOACH

1.2

MEXAHHWKA

2.1

KMHEMATHKA

211

Mexanungeckoe JBUYKEHUE. OTHOCHUTENBHOCTh
MeXaHH4YecKoro nBmwxkeHus. Cucrema orcuéra. TpaekTopus




212

[lepemenienue, CKOpoCTh (CpenHsisi CKOPOCTh, MTHOBEHHAS!
CKOPOCTh) M YCKOPEHHME MAaTepHabHON TOYKH, UX
MPOCKIIMM Ha OCH CHUCTeMbl KoopauHat. CiroxeHue
TIePEMEIIICHUH U CII0)KEHUE CKOPOCTEH

2.13

PaBHOMEpHOE W  pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE
nBwkenue. ['paduku 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH,
YCKOpEHUS, IyTH U MIePEeMELICHHS MaTepHaIbHOM TOUKH OT
BpPEMEHU

214

CBo0OoiHOE majieHne. Y CKOpeHrne CBOOOHOTO MaJICHUS

2.15

KpuBonuneliHoe naBukeHUE. PaBHOMEpHOE JBHIKECHHE
MaTEpUaIbHONU TOYKH I10 OKPYKHOCTH. YTJIOBasi CKOPOCT,
JIMHENHas CKOpOCTb. IIepuon U 4acToTa.
L[eHTpOCTPEMUTENBHOE YCKOPEHHE

2.16

TexHuueckue YCTpOﬁCTBaZ CIIMAOMCTP, JABHOXKXCHHUC
CHapsAa0B, HCIIHBIC U PCMCHHBIC IICPCAAYn

2.1.7

[IpakTnueckue  pabotbl.  M3MepeHne  MIHOBEHHOM
ckopocTtu. MccinenoBanne COOTHOIIEHUS MEXAY IyTSIMH,
IPONJCHHBIMU TEJIOM 3a II0CJIEI0BAaTEIbHbIE paBHBIC
IIPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBH)KEHUU C
HAa4aJIbHOM  CKOPOCTBIO, paBHOM Hymo. M3yueHue
JBIKCHMS IIapuKa B BA3KOW JKUAKOCTH. M3yuyeHue
JIBUKEHMSI TeJ1a, OPOIIEHHOTI'O TOPU30HTAIBHO

2.2

JMHAMUKA

221

[Ipuniun otHocutenbHOCTH ['anmiies. IlepBblid  3aKOH
HrroTona. THepumanbHbIe CUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuia. HpI/IHI_II/IH CYNEpHIO3UUU CUJI

2.2.3

Bropoii 3akoH HproToHa s marepuanbHOW TOYKH B
uneprmanbHoit cucteme orcuéra (MCO). Tperuit 3axkoH
HproToHa 1711 MaTepUaJIbHBIX TOYEK

224

3akoH BceMupHoro tiaroteHus. Cuna Ttspkectu. [lepas
KOCMHUYECKasi CKOpocTh. Bec Tena

2.2.5

Cwia ynpyroctu. 3akoH ['yka

2.2.6

Cuia tpenus. Cyxoe Tpenue. Cuiia TpeHHs CKOJIBXKEHUS U
cuna TpeHus mnokosa. Koadpounument Ttpenus. Cuna
COIIPOTUBJICHUS IMPU ABUXKCHWH TCJIA B ) KUJKOCTHU UJIU Ira3c

2.2.7

[TocTynaTenbHOE M BpaIaTENIbHOE JBHKEHHE a0COIIOTHO
TBEPIOTO TeJIa

2.2.8

MoOMEHT cHJIbl OTHOCUTENBHO OcH BpateHus. [Tnedo cubl.
Ycnosus paBHoBecust TBEpAoro Tena B UCO

2.2.9

TexHudyeckne yCTpOWCTBA: NOJAIIWIIHUKH, JIBUJKCHHE
VCKYCCTBEHHBIX CIIYTHUKOB

2.2.10

[Tpaktuyeckue pabotel. M3yueHue nBMKEHUs Opycka Mo
HAKJIOHHOM TIOCKOCTU TOJ AEMCTBHEM HECKOJIBbKUX CHIL.
Hccnenosanue 3aBUCUMOCTH cuIl YIIPYTOCTH,
BO3HUKAIOIIUX B J1ehOpMUPYEMOIl IPYKUHE U PE3UHOBOM
oOpasue, oT BenuuyuHbl UX nedopmanuu. MccnenoBanue




YCJIIOBUM paBHOBECHs TBEPAOrO Tela, HUMEILIEr0 OCh
BpallleHUs

3AKOHBI COXPAHEHN B MEXAHUKE

I/IMHYJ'IBC MaTepHaJIBHOP'I TOYKH, CUCTCMbI MAaTCPHUAJIbHBIX

2:3.1 TOo4eK. VIMITyJIbC CHIIBI M N3MEHEHHME UMITYJIbCa TENA
239 3akoH coxpaHeHuss wumnyinbca B HMCO. PeaktuBHoe
JIBUKCHHE
2.3.3 Pabora cuibl
2.3.4 MoIHOCTb CHJIBI
235 KI/IHeTI/IquKaiI SHEprus mMaTepuaibHON TOYkH. Teopema o
KHHETUYECKOU dHEPTUU
ITorenumanpHas sHeprus. [loTeHmanbHas SJHEpIrys ynpyro
23 2.3.6 nedhopMupoBaHHOW TpykuHBL. [loTeHIManbHAs SHEPTHs
Tena BOJIM3U OBEPXHOCTH 3eMIIH
[ToreHnManbHBIC U HEMTOTCHIIMATBHBIC CHITBL. CBSA3b paOOTHI
237 HEMOTEHUHUATbHBIX CHJI C H3MEHEHHEM MEXaHUYEeCKOU
SHEPTUU CUCTEMBI TeJ. 3aKOH COXPAHCHHS MEXaHHYECKOM
SHEPTUU
2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHuueckue yCTPOﬁCTBa: JIBUKCHHE pPaKeT, BOJOMET,
KOTep, MPYKHUHHBINA MHCTOJIET
[TpakTnueckue pabotbl. M3ydeHue cBsi3u ckopocTeil Ten
2.3.10 pu Heynpyrom yaape. MccnenoBanue cBs3u pabOThI CHITBI
C U3BMEHEHUEM MEXaHUYECKOM YHEPTUU Teja
3 MOJIEKVJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU
OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJISIPHO-KHHETHYECKOM
311 Teopun. bpoyHoBckoe nBmwxkenue. [uddysus. Xapakrep
JIBIDKCHUSI M B3aUMOJICHCTBUS YaCTHUI] BENIECTBA
31.2 Mopenu CTpoeHHUs Ta30B, KUJIKOCTEH W TBEPABIX TENT U
00BsICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ITHX MOJIEJeH
313 Macca wmonekyn. KonnuectBo BemiectBa. [locTosiHHas
ABorajipo
314 TermoBoe paBHOBecue. TemmepaTypa M €€ H3MEpEHHE.
31 IIIxana remneparyp Llenscus
' 315 Mopens  uaeanbHOTO rasa. OcHOBHOE  ypaBHEHHUE
MOJICKYJIIPHO-KWHETUYECKOW TEOPHUH HUJI€aTbHOTO Ta3a
AOcomioTHass ~ TeMmmeparypa  Kak  Mepa  cpeaHel
3.1.6 KMHETUYECKOM PHEPTHH TETUIOBOTO JBUKEHHS YaCTHII Ta3a.
[ITxana remnepatyp KenbBuHa
3.1.7 YpaBuenne Knaneiipona — Menneneea. 3akoH JlaibToHa
l'azoBbie 3akoHbI. M3omponeccel B HIealbHOM rasze ¢
3.1.8 MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA: U30TEPMa, U30X0Pa,
n3zobapa
3.1.9 TexHUUYecKue yCTpONCTBA: TEPMOMETP, OapOMETP




3.1.10

[Tpaktuyeckue paboTsl. M3mepeHue macchl BO3ayXa B
KJIaCCHOM KoMHare. MccienoBaHne 3aBUCUMOCTH MEXIY
[1apaMeTPaMM COCTOSHHMS Pa3pEeKEHHOrO rasa

3.2

OCHOBbI TEPMOJIMHAMUMKHN

3.21

TepmonuHamuueckass cucrema. BHYTpeHHsAs dHeprus
TEPMOJIMHAMHYECKON CHCTEMBI U CIIOCOObI €€ N3MEHEHHUs

3.2.2

KonuuectBo Temnotrel U pabota. BHyTpeHHsAs sHeprus
0JIHOATOMHOT'0 MJI€aJIbHOIO r'a3a

3.2.3

Buzapl Temionepenayu: TEIIONPOBOAHOCTh, KOHBEKIIHS,
n3nydenue. TermnoémkocTs Tena. Y ienbHas TeII0OEMKOCTb
BemecTsa.  Pacy€r  KoiamyecTBa  TEIUIOTBI  IIPH
TeruIonepeaye

3.24

[lepBoiii 3akoH TepMoauHamMuKu. [IpumeHeHHE HEpBOro
3aKOHa TEPMOJMHAMHKH K Hu3ompoueccaM. [ 'paduueckas
WHTEpIpeTanus paboThl ra3a

3.25

TermoBbie MamuHbl. [IpUHIMIBL ASHCTBUS TEIJIOBBIX
MmammH. [IpeobpazoBaHust SHEPTUU B TEIUIOBBIX MAalllMHAX.
Koaddumuent mnonesnoro nerictBus (mamee — KIIJI)
temioBoi mamuHebl. [{ukn Kapuo u ero KI1J|

3.2.6

Bropoit  3akon  TepmoamHamuku.  HeoOparumocTthb
mpoueccoB B mpupone.  TemoBble  JBUraTenu.
DKOJIOTHYECKUE TPOOIIEMBbI TEIIJIOIHEPTETUKU

3.2.7

TexHu4yeckue  yCTpOMCTBA:  JIBUTaTelb  BHYTPEHHEIO
Cropanusi, ObITOBOH XOJOJMIIbHUK, KOHJIULIUOHED

3.2.8

[IpakTnueckue paboTHI. H3mepenne yAEIbHOU
TEIIOEMKOCTH

3.3

AI'PETATH

bIE COCTOSAHUMA BEHHIECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

[TapooOpazoBanue u kKoHAeHcanus. VcrnapeHue u KumneHue.
VYnaenpHas TeoTa  MmapooOpa3oBaHUS.  3aBUCHUMOCTD
TEMIIEPATypPhl KATICHUS OT JaBJICHUS

3.3.2

AOconoTHAasT W OTHOCUTENbHAs BJIAXKHOCTH BO3/yXa.
Haceliliennsliil nap

3.3.3

Teépnoe Tteno. Kpucramimyeckue u amopdHble Tena.
AHUN30TpOIUs CBOMCTB KpUCTaIoB. JKUAKNE KPUCTAIUIBI.
CoBpeMeHHbIE MaTepUaJIbl

3.34

[InaBneHne u KpucTtauM3anMs. YJelbHas TEIUIOTa
miassieHus. Cyomumanus

3.3.5

YpaBHeHHE TEIIOBOTO OanaHca

3.3.6

TexHu4eckne yCTpOMCTBA: TUTPOMETP U IICUXPOMETD,
KAJIODUMETP, TEXHOJIOTMM IIOJIYy4YEHUs COBPEMEHHBIX
MaTepuajoB, B TOM 4YHCJIE HAHOMATEpPUAIOB, W
HAaHOTEXHOJIOTUU

3.3.7

[TpakTuyeckue paboTsl. M3Mepenne BIa)KHOCTH BO3/1yXa

OJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA




Onekrpuzauust Ten. OnekTpudeckuil 3apsn. JBa Buaa

411 AIIEKTPHUYECKUX 3aPsIJIOB

412 ITpoBOTHUKY, TUAIIEKTPUKH U TIOTYIIPOBOTHUKH

4.1.3 3aK0H COXpaHEHUs AICKTPUIECKOTO 3apsiaa

4.1.4 Baumopeiicteue 3apsnoB. 3akon Kymona
Onektpuueckoe mozie. Hanpssk€HHOCTb 3IEKTPUYECKOTO

4.1.5 nosist. [Ipunnun cynepnosuuuu. JImHUM HanpsKEHHOCTH
AIIEKTPUYECKOTO TMOJIS

4116 Pabora cun nsnekrpocratuyeckoro mods. Ilotenuman.
Pa3HocTh noreHnumanos

417 [IpoBOAHWKM ¥ JUDJICKTPUKH B IOCTOSSHHOM
AJIEKTpUYECKOM Mosie. JIusaeKTpruueckas MpOHUIIaeMOCTh
DNEKTPOEMKOCT. Konnencarop. DIIEKTPOEMKOCTD

4.1.8 IJIOCKOTO  KOHJIEHCATOpa.  ODHEPrusi  3apspKEHHOTO
KOHJICHCATOpa
TexHUyecKkue yCTPOWCTBA: BJIEKTPOCKOM, 3IIEKTPOMETD,

41.9 AIIEKTPOCTATUYECKAS 3aImTa, 3a3eMIIEHHE
AIIEKTPONPUOOPOB, KOHAECHCATOP, KCEPOKC, CTPYHHBIH
TIPUHTEP

4110 [IpakTueckue paboTel. HM3mepeHue 3IEKTPOEMKOCTH

KOHJACHCATOpA

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJAX

421 VYCIIoBUSL CYIIECTBOBAHUS IMOCTOSHHOTO AJIEKTPUYECKOTO
toka. Mictounuku Toka. Cuna Toka. IlocTosHHBIN TOK

4.2.2 Hanpspxenue. 3akon Oma Ju1st yyacTka Lenu

423 DNeKTpruecKoe COIIPOTHBIICHHE. VY nenbHoe
COITPOTHBIICHUE BEIECTBA

424 [TocnenoBarenbHOE, napaieNbHOe, CMEIIaHHOE
COEJIMHEHHUE NMPOBOIHUKOB

4.2.5 Pabota snekrpuueckoro Toka. 3akoH Jxoyns — Jlenna

4.2.6 MOIIHOCTB 3JEKTPUYECKOTO TOKA
Onexkrpoasmwxkymas cuna (nanee — 9JC) u BHyTpeHHee

4.2.7 COTNPOTHUBIIEHUE UCTOYHHMKA TOKa. 3akoH OMa JyIsl TOJTHOM
(3aMkHYyTOI) 3nekTprueckoil nenu. Koporkoe 3amblkanue
DJNEeKTpOHHAs  MPOBOJUMOCTh  TBEPIABIX  METAJUIOB.

4.2.8 3aBHCHUMOCTh COTIPOTUBIICHUSI METAIJIOB OT TEMIEPaTypHI.
CBepXIIpoOBOIMMOCTh

429 OnekTpudeckuil ToK B Bakyyme. CBOWCTBa 3JIEKTPOHHBIX
Ty4YKOB
[TonynpoBOIHUKH. CobcTBeHHas u MpUMeCHast

4.2.10 IIPOBOAMMOCTh  TOJYNpoBOAHMKOB.  CBoiicTBa  p-N
nepexoja. [lomynmpoBogHUKOBBIE TPHOOPHI

4211 DNEKTPUUECKUH TOK B AJIEKTPOJIUTAX. DIEKTPOIUTHYECKAS

JUCCOoIanms. 3HeKTp0HH3




OnekTpuueckuii TOK B Tazax. (CaMOCTOSATENbHBIA W

4.2.12 HECaMOCTOSITCIIbHBIN pasps. Paznuunbie THIIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [Inazma
TexHudyeckue  yYCTpPOMCTBA:  aMIIepMETp, BOJIBTMETD,
peocTaT, UCTOYHUKHA TOKa, BJIEKTPOHArpeBaTEJIbHbBIE
4.2.13 nprOOPEI, SJIEKTPOOCBETUTEIBHBIC TMPHUOOPHI, TEPMOMET]P
COMPOTUBIICHUS, BaKyYyMHBIH JHON, TEPMHUCTOPHl H
($OTOPE3UCTOPHI, TOTYITPOBOTHUKOBBIN O], TATbBAHUKA
[IpakTuyeckue  pabOTHI. N3yuenune CMEILIAHHOT O
4214 COETMHEHUS PE3UCTOPOB.
o N3mepenne DJIC ucTouHMKAa TOKAa M €r0 BHYTPEHHETO
conpotuiieHus. Habmonenue snexrposinsa
11 KJIACC
Kox Kox
NpoBepsieMoro IIpoBepsiemble 31eMeHThI COAEPKAHNS
pasjena
3J1eMeHTa
4 DJIEKTPOAMHAMUKA
MATHUTHOE TTOJIE. SJIEKTPOMAT'HUTHASI UHAYKIWA
431 [ToctosinHble MarHUTHL. B3auMopeicTBHe MOCTOSHHBIX
o MAarHUTOB
MarnutHoe mnone. Bexkrop MarHMUTHOM UWHIYKIMH.
432 [punnun cyneprno3unuu. JIMHUM MarHUTHON MHAYKLUU.
o KapTuHa nuHu MarHMTHOM MHYKLIMH I1OJI TOCTOSTHHBIX
MarHiToOB
MarnuTHO€e noJje npoBoAHUKa ¢ TOkoM. KapTuHa nuHuit
433 MOJIsl JUIMHHOTO TIPSIMOTO TIPOBOJIHUKA W 3aMKHYTOTO
e KOJIBLIEBOTO TPOBOJIHHUKA, KAaTyYIIKH € TOKOM. OIbIT
Opcrena. BzanMoaelicTBre NpOBOAHUKOB C TOKOM
4.3.4 Cuiia Amriepa, €€ MOJyJIb M HalpaBJICHHUE
Cuna Jlopenna, e€ Monynb ¥ HampaBiieHHE. [[BrkeHue
4.3 4.3.5 3apsUKEHHON YacTUIIBl B OJHOPOJHOM MAarHMUTHOM IIOJIE.
Pabota cunsl Jlopeniia
4.3.6 SIBICHHE AIEKTPOMArHUTHOW WHYKIIHH
437 IToTOK BEKTOpa MAarHUTHON WHIYKIIMHU
438 OJC wnayknuu. 3aKOH SJIEKTPOMArHUTHOM WHIYKIIMH
- QPapanes
BuxpeBoe anextpuueckoe mnoine. IOJC uHAyKIMM B
4.3.9 MIPOBOJTHUKE, JBUKYIIEMCS MOCTYIATEIbHO B
OJIHOPOJIHOM MarHMTHOM I10JI€
4.3.10 [IpaBusno Jlenna
4311 NunyktuBHocth.  SBnenune  camomuaykuuu.  IDJC
o CaMOMHTYKITHH
4.3.12 DHeprus MarHUTHOTO TOJIsl KATYIIKU C TOKOM
4.3.13 DJIEKTPOMAarHUTHOE TT0JIe




TexHuueckue  yCTPOMCTBA:  IIOCTOSIHHBIE ~ MAarHWTBI,

4.3.14 AJIEKTPOMArHUTHI, AJIEKTPOIBUTATEITb, YCKOPHTEIH
SJIEMEHTAPHBIX YaCTHII, MHAYKIMOHHAS MIeYb
[Ipaktuyeckne paboTel. M3yueHHe MarHUTHOTO TOJS

4315 KaTyIIKH ¢ TokoM. MccrienoBanue neicTBUs IOCTOSIHHOTO

MariiTa Ha paMKy C TOKOM. HCCJIGI[OBaHI/Ie SABJICHUA
SHCKTpOMaFHHTHOﬁ HHAYKIOUN

KOJIEBAHMA 11 BOJIHBI

5.1

MEXAHUWYECKHUE U SJIEKTPOMAT'HUTHBIE KOJIEGAHMA

5.11

Konebarensnass cucrema. CBoOomHble  KOJIeOaHUS.
lapmonnueckue  KoyieOaHUS. [Tepuon, JacToTa,
aMIUIuTya U (hasza KoseOaHui

5.1.2

[IpyxuHHbBINA MasiTHUK. MaTeMaTH4eCKUi MasTHUK

5.13

YpaBHeHue TapMOHUYECKHX KoJieOaHui.
Kunematunueckoe u JTUHAMUYECKOE OINMCaHUE
K0J1e0aTeNbHOTO JBUKCHUS

5.14

[IpeBparienue SHEPrUuu npu TrapMOHHYECKUX
kosieOanusx. CBs3b aMIUIMTYIBI KOJICOAHWH WCXOIHON
BEJIMYUHBI C AMIUTUTYaMU KoJicOaHWil e€ CKOpOCTH H
YCKOpEHUS

5.15

KonebartenbHblit KOHTYP. CBoOo1HBIE
AIIEKTPOMAarHUTHBIC KOJICOaHUS B U/IeaTIbHOM
KoJIeOaTeTbHOM KOHTYpeE. Amnanorus MEXTY
MEXaHMYECKUMHU M 3JEKTPOMArHUTHBIMH KOJIEOaHUSIMH.
®opmyna Tomcona

5.16

3aK0OH COXpaHEHHUsI PHEPTUH B UACATBHOM KOJIEOATEILbHOM
KOHTYpE

5.1.7

BbiHyX1eHHBIE MeXaHHueckue KojiebaHus. Pe3oHaHC.
Pe3onanchHas KpHuBasl. BriHyX1cHHBIE
JIEKTPOMAarHUTHbBIE KOJIeOaHMsL.

5.1.8

IIepemenHsbiii TOk. CHHYCOUJAJIBHBIN IEPEMEHHBIN TOK.

5.19

MOIIHOCTh NEpEMCHHOTO  TOKa. AMHJ'II/ITy,[[HOC 151
HeﬁCTBYIOHlee SHAYCHHEC CUJIbI TOKA U HAIIPSAKCHU A

5.1.10

Tpanchopmarop. [IpousBoactso, nepeaayda u
noTpeOsIeHne AIEKTPUUECKONH IYHEPruu. DKOJIOrMYecKHe
PUCKH TpU TNPOU3BOACTBE DIIEKTPUUECKOW DHEPIUH.
KynsTypa HCIIOJIb30BAHHUS AIIEKTPO3HEPTUN B
MOBCETHEBHOMN KU3HU

5.1.11

TexHuueckue ycrpoiicTBa: ceiicMorpad, IeKTpuYecKuit
3BOHOK, JINHUU JIEKTpoIiepeiay

5.1.12

[Ipaktuyeckue pabotbl. HMccnenoBaHue 3aBUCUMOCTH
neproja MajiblXx KojeOaHWW Tpy3a HAa HUTU OT JJIMHBI
HUTHU U MaccChl Ipy3a. MccnenoBanue nepeMeHHOro Toka B
L[ENU U3 MTOCIIE0BATEIbHO COEUHEHHBIX KOHACHCATOPA,
KaTYLIKH U pe3ucTopa

5.2

MEXAHUWYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHBI




521

MexaHnuyeckue BOJHBI, YCIOBUSL PACHpPOCTPAHEHUSI.
[Tepuon. CkopocThb pacrnpoCTpaHEHUsS M JUIMHA BOJHBI
[Tonepeunsie U TPOJOJIBHBIEC BOJIHBI

5.2.2

WuTepdepennms u audpaxiusi MEXaHHIECKUX BOJIH

5.2.3

3Byk. CxopocTtb 3Byka. ['pomkocTh 3Byka. BeicoTa TOHa.
TemOp 3ByKa

5.24

DNEeKTPOMarHUTHbIE  BOJHBL.  YCIIOBUSL — U3JTY4YCHHUS
AJEKTPOMArHUTHBIX ~ BOJH. B3auMuas  opueHTanus
BEeKTOpOB E, B 1 v B 31eKTpOMarHuTHO BOJIHE B BAKYYyME

5.25

CBoiicTBa  JJIEKTPOMArHUTHBIX  BOJH:  OTpaKEHUE,
IIpEIOMIIEHUE, HoJIIpU3aLus, nudpakus,
untepdepeniusi. CKOpOCTh JIEKTPOMArHUTHBIX BOJH

5.2.6

[[lxama  BJIEKTPOMArHUTHBIX  BOJIH.  [IpumeHenue
JJICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHnune! paguocss3u u teneBuaeHus. Panqnonokamnus.
ONEKTPOMarHMTHOE 3arpsi3HEHNUE OKPYXKAIOIIEH CPeJIbl

5.2.8

TexHUUecKue yCTPOUCTBA: MY3bIKAJIbHBIC HHCTPYMEHTHI,
yIBTPA3BYKOBAsl JIMAarHOCTHKA B TEXHHWKE W MEIUIIMHE,
pamap, paaiHONpHEMHHK, TEICBU30p, aHTCHHA, TeIC(OH,
CBUY-nieun

5.3

OIITUKA

5.3.1

[IpsAMonMHEHOE pacpOCTpaHEHNE CBETA B OJTHOPOAHOU
cpene. Jlyu cBera

5.3.2

OtpaxeHue cBeTa. 3aKOHbI OTpaskeHus cBeTa. [loctpoenue
1300payKeHHH B IUIOCKOM 3epKajie

5.3.3

[penomiieHne  cBera.  3aKOHBI  TPEJIOMIICHHS  CBETA.
AOGCOJIIOTHBIN TTOKA3aTesb MPEIOMIICHHUS

534

IlomHoe BHyTpeHHee otTpaxeHue. IlpenenbHbIi  yrou
MIOJIHOTO BHYTPEHHETO OTPAXKEHUSI

5.3.5

Jlucnepcus ceeta. CiiokHbIM cocTaB Oenoro ceera. L{Bet

5.3.6

Cobwuparomue U pacceuBaroniue JUH3bI. TOHKas JIMH3A.
@DOKyCHOE pacCTOSTHUE W ONTHYECKas Cujaa TOHKOM
nuH3bl. [locTpoenue wm3o0pakeHUN B COOHMPAOIINX U
paccenBaromx JuH3ax. @dopmyna TOHKOW JIMH3BI
VBennueHue, 1aBaeMoe JTUH30M

5.3.7

[Ipenensr TPUMEHUMOCTH T€OMETPUYECKOM ONTHUKH

5.3.8

HNurepdepentius cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOJEHHUS MAaKCUMyMOB M MUHHUMYMOB B
MHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(a3HbIX
KOT'€pEHTHBIX MICTOYHHUKOB

5.3.9

Hudpakuus ceeta. Judpakunonnas pemeérka. YcioBue
HaOJIIO/IEHUs] TJIaBHBIX MAaKCUMYMOB IIpH NaJ€HUU
MOHOXPOMATHYECKOTO0  cBeTa Ha JAU(PaKIMOHHYIO
pELETKY

5.3.10

ITongpuzanus ceera




TexHuueckue yCTpoWCTBa: OYKH, Jyna, (oToammapar,
IIPOCKIIMOHHBIA  ammapar, MHKPOCKOI,  TEJIECKOII,

53.11 .
BOJIOKOHHAsi ~ ONTHKA, JUPPAKIUOHHAs  pemérka,
HOJIIPOH/
[lpakTuueckne  pabotel.  M3MepeHue  mokazaTens
5.3.12 npenomienus. VccnenoBanue CBONCTB M300paKeHUU B

nuH3ax. HaOmonenue aucnepcun cBeta

RJIEMEHTBI CIIELIUAJIBHOM TEOPMM OTHOCUTEJILHOCTH

FpaHI/IHH IIPUMEHUMOCTHU KJIACCUYECKON MEXaHMKHU.
HOCTy.HaTBI TCOPHUU OTHOCUTCIIbBHOCTH: MHBAPUAHTHOCTD

6.1 MOAYJS CKOpPOCTHM CBeTa B BaKyyme, MPUHIUII
OTHOCHUTEJIbHOCTH DUHIIITEHHA
6 6.2 OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMeJJICHUE
BPEMEHH U COKPAIIEHUE JITTMHBI
6.3 DHeprus U UMNYJIbC CBOOOIHOM YaCTHIIbI
6.4 Csi3p Macchl € JHeprued M UMMYILCOM CBOOOJHOM
YaCTHUIIbl. DHEPTUs MOKOs CBOOOHON YaCTHIIBI
7 KBAHTOBAS ®U31KA
DJIEMEHTbI KBAHTOBOU OIITUKU
711 ®otonsl. Popmyina [lnanka cBs3u sHEprun HOTOHA C €ro
4acTOTOW. DHEPrus U UMNYJIbC POTOHA
71.2 OtkpsiTue U uccnenoBanue Gorordpdexra. Onpirel AT
CroneroBa. 3akoHbl poToddexTa
7.1 713 VYpaBuenue OitHmTeiHa s ortoddpdekra. «Kpacnas
o rpanuiay Gorodddexra
7.1.4 JlaBnenue ceera. OnbitTel [1.H. JleGeneBa
7.1.5 XHUMHUYECKOe JIEHCTBHE CBETA
716 Texuuueckue ycrpoiictBa: (poTodnemMeHT, (POTONATUHK,
coJIHeUHas OaTapesi, CBETOIUO]]
CTPOEHUE ATOMA
Mopenb atoma Tomcona. OnbiTel Pezepdopaa o
721 WCCIIeIOBaHMIO CTpoeHus aroma. [ImanerapHas Moenb
aToma
[Toctynarer bopa. U3nyyenue u mornomieHue (GpoToHOB
799 IpU TEpexoJie aroMa C OJHOTO YPOBHS HSHEPIUM Ha
npyroii. Buasl cnektpoB. CnekTp ypoBHEH 3Hepruu
7.2 aToMa BOIOpoAa
BonHoBple cBoMcTBa yactul. BomnHbel ne  bpoins.
7.2.3 KopnyckynsipHo-BOTHOBOH  AyanusMm. Hudpaxus
AIIEKTPOHOB Ha KPUCTAILIAX
794 CHnoHTaHHOE U BBIHYKJIEHHOE U3IIy4eHHE. Y CTPOHUCTBO U
TIPUHITUTT PabOTHI Jlazepa
795 TexHuueckne  yCTpOWCTBA:  CHEKTpaJbHBIA  aHaW3

(CHCKTpOCKOH), Ji1asep, KBaHTOBBIN KOMITBIOTCP




7.2.6

[Ipaktuyeckne paboTel. Habmiomenue aMHERYaTOro
CIIEKTpa

7.3

ATOMHOE APO

7.3.1

Meroapl HAOMIOEHUS W PETUCTPAIlUU AJIEMEHTaPHBIX
YaCTHI]

7.3.2

OtkpeiTie paguoakTuBHOCTH. OmnbIThl Pesepdopma mo
OIPENICICHUI0 COCTaBa PAJUOAKTUBHOTO HU3ITYYCHHUS.
CpoiictBa anb(da-, Oera-, ramma-usznydeHus. Brwsiaue
Pa/IMOAKTUBHOCTH Ha KUBbIE OPTaHU3MBI

7.3.3

OTkpeITHE TIPOTOHA W HeuTpoHa. HykinoHHas moneinb
anpa I'elizenOepra — VBanenko. 3apsa sapa. MaccoBoe
yucio siapa. M3oronsl

7.3.4

Anbda-pacnag. DJIEKTPOHHBIH M TO3UTPOHHBIM OeTa-
pacnan. [amma-usnyudenue. 3akOH PaJUOAKTUBHOIO
pacmnana

7.3.5

DHeprusi CBSI3W HYKJIOHOB B sifpe. SIepHbIC CHIIBL
JledexT macchl sapa

7.3.6

SnepHsle peakuuu. JleieHHe U CUHTE3 sAep

7.3.7

SAnepusiit peaktop. Tepmosiaepubiii cuntes. [IpodieMs n
MEPCHEKTUBBl SIACPHOM HSHEPreTUKU. DKOJIOTMYECKUE
ACIIEKTHI SIAEPHON DHEPrETUKHU

7.3.8

OnemeHTapHble  4YacTullbl.  OTKpbITHE  IO3UTPOHA.
@dyHaMeHTaIbHbIC B3aUMOACHCTBUS

7.3.9

TexHuueckue ycTpoiicTBa: 103UMeTp, kKamepa BuibcoHa,
SJICPHBINA PEaKTop, aTOMHasi 6omMba

7.3.10

[Ipaktuueckue pabdotel. MccnemoBanue TPEKOB YacTHIL
(o rotoBBIM (oTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&3gHoro Heba. Co3Be3nus, spKue 3BE3NBI,
IUIAHETHI, UX BUAUMOE JIBIKEHHE

8.2

Conneynas cucrema. [lmaHeTsl 3€MHOM  TpyMIIBL.
[InaHeTpl-TUTaHTBI M WX  CIIyTHUKH, KapJIMKOBBIE
magetrsl. Maineie Tesa CoTHEYHOW CUCTEMBI

8.3

Comnne, d¢otochepa u armochepa. ComHeuHas
aAKTUBHOCTD

8.4

Hcrtouynuk sHeprun CostHLa ¥ 3BE311

8.5

3BE€3bl, MX  OCHOBHBIE  XapaKTEpPUCTHKH:  Macca,
CBE€TUMOCTD, pa)myc, TeMnepaTypa, nX B3aUMOCBA3b.
JnarpaMMa «CrieKTpajbHbINA KJIaCC — CBETUMOCTBY. 3BE3/IbI
TJIJABHOM IIOCJIEIOBATENHHOCTH. 3aBHCHMOCTh «Macca —
CBETHUMOCTbY JIJIs1 3BE3/] IJIaBHOM IOCIIEN0BATEIILHOCTH

8.6

Buyrpennee CTpOEHHUE 3BE3MI. CoBpemMeHHbIE
MIPEJICTABIICHHS O TIPOUCXOXKIACHUN U BOroIK ColHIa 1
3BE31. DTanbl )KU3HU 3BE3T

8.7

Mneunsiii Ilyte — nHama Tamaktuka. ChnupanbHas
cTpykrypa [anmaktukm, pacnpeneneHue 3BE3N, rasa Hu




oeuti. [lonoxenue u aBmxkenue Coraia B [ alakTHke.
ITnockas u chepryeckas moacucrTeMsl [ anakTuKu

Tunsl ramaktuk. Paguoranaktiku v KBazapbl. UEpHbie
JBIPBI B SIAPAX TaJaKTHK

8.8

Bcenennas. Pacmmpenne Bcenennoii. 3akon Xa006ma.
Paz6eranne ramaktuk. Bospact m pammyc BceneHnHoi,
teopust  bombmoro  B3peiBa.  Moxens  «ropsuen
Bcenennoi». PenukToBoe nsinyyeHue

8.9

Macmrabnas crpyktypa Bcenennoill. MertaranakTuka.

8.10 N
Hepeménnsie npobseMbl acTpOHOMUU

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1. ®dusuka, 10 knacc/ Makumes I'.5., byxoBues b.b., Corckuit H.H.; nox
penakmuert  IlapdpentreBoit H.A. AkmuonepHoe o6mectBo «M3aaTenbcTBO
«IIpocsemienne»

2. ®usuka, 11 kmacce/ Msikumes I'.JI., byxosnes b.b., Yapyrun B.M. noa
penakuueir IlappenteeBoit H.A., AkunuonepHoe obmiectBo «M3maTenbcTBo
«IIpocsemienne»

3. JIEeMOHCTPAallMOHHBIM 3KCHEPUMEHT MO (HU3MKE B CpEeIHEH IIKOoJIe:

nocooue st yuurtenei / B. A. Bypos, b. C. 3Bopbiku, A. I1. Ky3bmun u 1p.; noj pe.
A. A. TlokpoBckoro. — 3-¢ u3., mepepad. — M.: [IpocsemieHue

4, Kabapaun O. ®@. DkcnepuMeHTanbHbie 3aaHus mo ¢gusuke. 9-11 ki.:
yue0. mocobue /st oOydarommxces oomeoopazosat. yupexaenuii / O.D. Kabapauh,
B.A. Opinos. — M.: BepOywm.

S. [lTaxmaes H. M. @usnyeckuid SKCIEPUMEHT B CpPEIHEH IIKOJE:
konebanust u BonHbl. KBantoBas ¢pusuka / H. M. lllaxmaes, H. U. TlaBnos, B. U.
Teiyk. — M.: IIpocseienue.

6. [ITaxmaeB H. M. ®u3nyeckuil 5KCIEPUMEHT B CPEHEN IIKOJIE: MEXAHUKA.
MonekynsapHas (usuka. OnexrpoaguHamuka /H.M. [laxmaes, B.®. [lunoB. — M.:
[Ipoceemienue.

7. Caypo 0. A. MounekynsipHas ¢usuka. DnektpoguHamuka / FHO.A.
Caypos, I'.A. byteipckuii. — M.: IIpocBemienue.

8. Msikumes I'. 5. ®usnka: yueb. g 10 k1. oO1eoopa3oBar. yupexaeHuii/
I'. 5I. Mskumes, b. b. byxosues. - 14-¢ uzna.— M.: IIpocerenue.

9. Msikuies I'. 5. @usuka: yueO. ans 11 k. o6meoOpa3zoBaT. yupexaeHun
/ T'. . Msixumes, b. b. Byxosres. - 14-e u3a.— M.: [IpocBemienue.

10. Caypos 0. A. ®uszuka B 10 kacce: Mol YPOKOB: KH. JJIsl yUUTENs /
10. A. Caypos. — M.: IIpocBenieHue.

11. Caypos 1O. A. ®usuka B 11 kimacce: MoJieln ypOKOB: KH. JJIs yUUTENs /

10. A. Caypos. — M.: IIpocBenienue.



METOINUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Kabapaun O. @., Opnos B. A., Osenunk 2. E. u ap. / Ilog pen. [lunckoro A. A.,
Kabapnuna O. @. Gusuka. 10 k1. YrayOiaeHHbIH yPOBEHb

2. Kabapaun O. @., I'nazyno A. T., Opnios B. A. u np. / Ilox pen. Ilunckoro A. A.,
Kabapauna O. ®@. ®usuka. 11 knacc. YrayOneHHBIN ypoBEeHb

3. ®usuka. 10-11 kmacc. [Tocobue nisa 061eo0pa3oBaTeIbHBIX YUEOHBIX 3aBEICHUI
PrimkeBuu A.IL.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETHU
HNHTEPHET

http://www.InternetUrok.ru
http://www.dmitryukts.narod.ru
http://www.radik.web-box.ru
http://www.school-physics.spb.ru
http://www.skillopedia.ru
http://www.youtube.com
https://phet.colorado.edu/
https://phys-ege.sdamgia.ru/



